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AHHOTALIUS

padoyeil mporpaMMbl Y4eOHOM MOXYJIbLHOM TUCIIAIIIHHBI
«b1.0.07.01 Heopranuyeckasi xumusi», Mmoay.Jb «b1.0.07 Xu-
MHUsD» IJIS1 MOATrOTOBKH 0akaJjiappa nmo Hanpasjenuio 35.03.01 —
JlecHoe €10 Mo HanpaBJjeHHOCTH (Mpoduiio) «JlecHoe u Je-
CONAPKOBOE XO3AMCTBO»

Leab 0CBOCHUSI AMCHUIVIMHBI: OCBOCHUE CTYAEHTAMH TEOPETUYECKUX OCHOB
XUMHUH, CBOUCTB OMOT€HHBIX U TOKCHYHBIX XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX
UMU MIPOCTHIX U CIIOKHBIX HEOPTaHMYECKHUX BEIECTB, MPUOOpPETEHUE YMEHUM U Ha-
BBIKOB pabOThI ¢ MPOCTEUIIUM JTaOOpaTOPHBIM 000pYAOBaHUEM, XUMUYECKON TOCY-
JIOM, U3MEPUTETLHBIMU MPUOOPAMU U PEaKTUBAMU, BBITIOJHEHUSI PACYETOB HA OCHO-
B€ MOJIYYEHHBIX 3HAHUU U YCHENTHOTO OCBOCHUS MOCIEAYIOINX TUCIUIUINH U UC-
MOJIb30BaHUs B Oynymieil npodhecCuoHanbHOU JeATEIbHOCTH.

MecTo IMCHMILUIMHBI B Y4€0HOM IUIaHe: JUCHMUILIMHA BKJIKYeHa B 1ukia b1,
oOs13aTeNbHAs YacTh, TUCHIUIUIMHA OCBAMBAETCS B 1 ceMecTpe Mo HanpaBJIEHUIO TOJ-
rotoBku 35.03.01 — Jlecnoe neno.

TpedoBanus K pe3yjbTaTaM 0CBOCHHS JUCHHUILUIMHBI: B PE3YJIHTATE OCBOE-
HUS JUCIUTUIMHBL GOpMUPYIOTCS cneayrome komneteHuu: OIK-1.

Kparkoe coaepxanve TucUMIJIMHbI: OCHOBHBIE MOHITUS U 3aKOHBI XWMHHU.
PactBopbl. CKOPOCTB M SHEPTETUKA XUMUYECKHUX PEAKIIUN. XHUMUYECKOE PABHOBECHE.
Crpoenue atoma. llepuomuueckass cucrtemMa. XuUMHUecKas CBsI3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJbHbBIE peakiuu. KOMIUIEKCHbIE COEIUHEHUS. XHUMHS S-3JIEMEHTOB.
XUMHUs P-3JIEMEHTOB.

OO01mas TPy10eMKOCTh JUCHHIJINHBI: 144/4 (qaco/3a4. e1.)

IIpoMeKyTOYHBIA KOHTPOJIb: 3a4ET C OLICHKOM

1. Ileanb ocBOeHHUS TUCHHUILIHHBI

Ilenpro 0cBOECHUS AMCUMILIMHEBI «Heopranudeckass XUMHsD> SIBJSIETCS OCBOECHUE
CTYZACHTaMH TE€OPETUYECKUX OCHOB XMMHHU, CBONCTB OMOT€HHBIX U TOKCUYHBIX XUMHU-
YEeCKUX DJIEMEHTOB U 00pa3yeMbIX MMHU HPOCTHIX U CIOXKHBIX HEOPraHMYECKUX Be-
IIECTB, MPUOOPETEHNE YMEHUN M HABBIKOB palbOThI C MPOCTEUIIUM J1a0OpPaTOPHBIM
000pyOBaHUEM, XUMUYECKOW MOCYAON, U3MEPUTEIbHBIMU TPHUOOpPaMHU U pEaKTUBA-
MU, BBINIOJIHEHUS pacYETOB HA OCHOBE MOJYYEHHBIX 3HAHUM Ui YCIELIHOTO OCBOE-
HUS MOCJENYIOIUX AWCHMIUIMH U UCTOJIb30BaHUS B Oyaylleld npodeccuoHalIbHON
NEeSATEIbHOCTH.

2. MecTO ICHUIJIMHBI B Y4eOHOM MpoLecce

Jucnnmmaa «Heopranudeckass XMMUs» BKIIOUYEHA B 00s13aTEIIbHBINA TIEPCUCHD
JTUCIUTUINH yueOHoro maHa. Jluciummnaa «Heopranndeckass XuMush peain3yercs B
cootBercTBUM ¢ TpeboBanusmu OI'OC, OIIOIT BO u YuebHoro miaHa mo Hampas-
nenuto 35.03.01 — Jlecnoe aeno.

Jucuunnmaa «Heopranndeckas XuMush» SIBJISICTCS OCHOBOMOJIATAKOIIEH JIJIS
W3YUYEHHUS CIEAYIOIUX MUCHUIUIMH: «Opranudeckas xumus», «buoxumus apesec-
HBIX pacTeHui», «PU3HONOTHs APEBECHBIX pACTEHHID», «MHKPOOHOIOTHS JECHBIX
IKOCUCTEMY, «be30MacHOCTh KUZHEAEATETLHOCTI.



OCOOEHHOCTBIO NUCLMIUIMHBI SIBJIIETCA NPUMEHEHHE CEpPhE3HOU TeopeThye-
CKOM MOJATOTOBKH NMpU (HOPMHUPOBAHWU HABBIKOB PaOOThl B XMMHUYECKOUN JabopaTo-
pun.

Pabouas nmporpamma qucturuinabl «Heopranmdyeckas XumMus» JJi1 UHBAJIUIOB
U JIUI[ C OTPAaHUYECHHBIMU BO3MOXHOCTSIMHU 3JI0POBbsI pa3pabaThIBACTCs WHIAUBUIY-
QIbHO C YYETOM OCOOEHHOCTEH NCUXO(U3UYECKOTO Pa3BUTHUS, WHAUBUAYaTbHBIX
BO3MOXKHOCTEH M COCTOSIHUS 3[I0POBbS TAKUX OOYYAIOIIUXCS.

3. Ilepeyenb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUsI N0 TUCHHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU Pe3yJIbTATAMM OCBOCHHA 00pa3oBaTeIbHOM
NPOrpaMMblI

W3ydyenne nmaHHOW ydeOHOW AWCIMIUIMHBI HAMpaBiieHO Ha (HOPMHUPOBAHHE Y
OOyJaroIIMXCsl KOMIETSHITNH, MPECTaBICHHBIX B Ta0ymile 1.
4. CTpyKTYpa U coepKaHue JUCUUIIHHBI

4.1 PacnipenesieHue TPyI10EMKOCTH TMCHMILIMHBI 10 BHAaM padoT B cemecTpe
OO6mast TpyA0€MKOCTh JAUCIHUIUIMHBI cocTaBisieT 4 3au. en. (144 dacoB), ux
pacrpejiesieHre 1o BujaM padoT B CEMECTpPE MPECTaBICHO B Ta0IuIE 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOM TUCIAINIMHBI

Taomuna 1

3a1auu rnpodeccruoHalIbHON
JIESITEIBHOCTH Ha OCHOBE 3HA-
HUI OCHOBHBIX 3aKOHOB MaTe-
MaTUYECKUX U €CTECTBEHHBIX
HayK C IPUMEHEHHEM

pUpyeT 3HaHUE OC-
HOBHBIX 3aKOHOB Ma-
TEMATHYECKUX U eCTe-
CTBEHHBIX HAYK, HE-
00XOIMMBIX JIJIA pe-
IICHUS TUIIOBBIX 3a-
Ja4 B 00J1aCTH arpo-
XUMUH, arpONIOYBOBE-
JICHUS U arpodKOJI0-
5051

OCHOBHBIC aJITOPHUTMBI
peliCHUs NPAKTHYCCKUX
3a4a4, MCTOJbI aHaJIn3a
SKCIICPUMCHTAJIbHBIX

JaHHBIX, MCTOJbI MaTCMa-

TUYECKOM 00paboTKH pe-
3yJbTATOB aHAJIM3a

JTAHHOTO COCTaBa M Mpo-
U3BOOUTH HGO6XOI[I/IMI)I€
pacyeThl; UCIIOJIb30BaTh
nabopaTopHoe 000pyI0-
BaHUE U TIPUOOPHI JUISI
peiCHUs NPAKTHYCCKUX
3ama4

Ko B pe3ynbTare u3yueHus yaeOHON JUCIHAIIINHEI 00YYaIOIIHUECS TOJIKHEL:
No KOlee Coneprxanue Nunukatopsl KoMmiie- Pesy. i ¥4 AU yaarom 4
/1 TeHIIH KOMITETCHIINH (UK €€ YaCTH) TEHIIUN 3HATh yMETh BJIAJIETh
1. |OIIK-1 |CnocobeH pemarb THIIOBbIE OIIK-1.1. /IleMOHCT-  |OCHOBHBIE 3aKOHBI XMMHH, | TOTOBUTH PaCTBOPHI 3a- HaBBIKAMHU PabOTHI B

XUMHUYECKOH J1abopaTo-
puu

OIIK-1.2. Ucnonb3yer
3HAHUA OCHOBHBIX 3a-
KOHOB MaTeMaruye-
CKHUX U €CTCCTBCHHBIX
HayK 75 pelIeHus
TUIIOBBIX 3aJ1a4 arpo-
XUMHH, arporoYyBOBe-
JICHUW ¥ arpO3KOJI0-
THH

OCHOBBI

CUOHAJIIbHON

yeckoi Jaboparopu,

aHAJIMTUYIECKOM
XUMHHU B 00BEME, HEe0O-
XOOUMOM sl mpodec-
JIeATEBHO-
CTH, OCHOBHBIE TpeOoBa-
HHUSA TEXHUKH Oe30macHo-
CTH TIpu paboTe B XUMHU-

[IPOU3BOAUTH PACUETHI,

HEO0OXOUMBIE ISl TIPOBE-

JIEHUS DKCIIEPUMEHTOB,
aHAJTM3UPOBATH, BOCIIPH-

HUMAaTh XUMHUYECKYIO HH-
dbopmariuio, MIaHUPOBATH

9KCIICPUMCHT, [CJIaTh BbI-

BOJbI HA OCHOBAHHMU I10-
JIYUYCHHBIX 3KCIICPUMCH-
TaJIbHBIX JAaHHBIX

0a30BBIMU 3HAHUSMU B
00acTy aHAIUTUYECKOM
XUMHUH, COBPEMEHHOMN
XUMHUYECKON TEPMHHO-
JIOTHel, OCHOBHBIMHU
npuémMamMu paboThl B
XUMHUECKOH 1abopato-
puH, HaBbIKAMU 00pa-
IIEHUs ¢ 1a00paTOPHBIM
o0opyaoBaHUEM, TIPH-
6opamu, MOCy0i U Xu-
MUYECKUMH pPEaKTHBAMH




Ta0Omuma 2

PacnpenesieHue Tpy10éMKOCTH JTMCUMILIMHBI 10 BUIaM padoT B ceMecTpe

TpynoémkocTb
Bup yueOHoii padorbl qac. B T.4. 10 1
ceMecTpy
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY ILIIaHy 144 144
1. KonrakTHas pa6ora: 68,35 68,35
AyauTopHasi pabora 68,35 68,35
8 MoMm uuce:
aexyuu (J1) 34 34
nabopamopnvie pabomwl (JIP) 34 34
KOHMAKmHas paboma Ha npomexcymourom konmpone (KPA) 0,35 0,35
2. CamocrositesanHast padora (CPC) 75,65 75,65
camocmosmenvHoe uzyuenue paz0enos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMEPUANId U Mamepuaia
VUeOHUKO8 U YUeOHbIX NOCOOULL, NOO20MOBKA K 1aDOPAMOPHbIM U 66,65 66,65
NPAKMUYECKUM 3AHAMUIM, KOJIOKGUYMAM U M.0.)
Iloocomoska k 3auemy ¢ oyeHKol (KOHmMpPO.iv) 9 9

Bun IIPOMCIKYTOUHOI'O KOHTPOJIA:

3a4eT C OLIEHKON

4.2 ConepxkaHue TUCHHUIINHBI

Tabmuma 3
TemaTuyeckui IJIaH y4eOHOM IUCHUIIINHBI
HaunmeHoBaHMe pa3/je/ioB U TeM AYAHTOpHAA padora Breaynuro
AMCIILTHH (YKPYTIHEHO) Bcero JI JIP ITKP pHast
padora CP

Pa3nea 1 «TeopeTnueckne 0CHOBBI 108,65 22 34 - 52,65
XUMHI
Tema 1 «OcHOBHBIE TOHATHSA U 3aKOHBI XHU- 6,65 - 2 - 4.65
MU
Tema 2 «PacTBOpBI» 35 6 14 - 15
Tema 3 «CkopoCTb U SHEPreTHKa 20 4 4 - 12
XAMHUYECKHUX peakuid. XMMUYECKOE
paBHOBECHE)
Tema 4 «Ctpoenue atoma. Ileprogudeckast 47 12 14 - 21
crucrema. XMMHYECKasl CBA3b.
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
peakiuu. KoMriekcHbIe cOeTMHEHUSDY
Pa3nen 2 «Xummus 3J1eMEHTOBY» 26 12 - - 14
Tema 5 «XuMHUsI S-DJIEMEHTOBY 13 6 - - 7
Tema 6 «XuMHSI P-2IIEMEHTOBY 13 6 - - 7
KonTakTHas paboTa Ha IPOMEKYTOUHOM 0,35 - - 0,35 -
koHTpose (KPA)
[ToaroToBKa K 3a4eTy ¢ OICHKOM 9 - - - 9
(KOHTPOIIB)
Bcero 3a 1 cemecTp 144 34 34 0,35 75,65
Hroro mo pucummninHe 144 34 34 0,35 75,65




Paznen 1 «TeopeTruueckne 0CHOBbBI XUMMH)

Tema 1 «OcHOBHBIE MOHATUSA U 3aKOHBI XUMUN)

CrexuomeTpusi, MOJIb, MOJISIPHAsI Macca, CTEXHOMETpUYecKrue KodhGUIIEeHTHI,
CTEXMOMETPUYECKUE MHIEKCHI, 3aKOH COXPAHEHUSI MAaCChl, 3aKOH KPATHBIX OTHOIIIE-
HUM, 3aKOH MOCTOSHCTBAa COCTaBa, 3aKOH MPOCTHIX OOBEMHBIX OTHOIIECHUW, 3aKOH
ABorajipo, nMoctosiHHasi ABOraJpo, 3aKOH 3KBUBAJIECHTOB, XUMUYECKUI 3KBUBAJICHT,
(akTOp PKBUBAJIEHTHOCTH, MOJISIpHAsE Macca 3KBUBAJICHTA.

Tema 2 «PacTBOpbI»

MonspHas KOHIEHTpauus, MOJSIpHAs KOHUEHTpalWs 3KBHBAJIEHTA, MaccOBas
J0JIs, TUTP, TEPMOAMHAMUYECKAE IPUYUHBI 00pa30BaHUs PACTBOPOB; (PU3NUECKUE U
XUMHYECKHE CUJIbI, 00YCIIOBIMBAIOIINE 00pa30BaHUE PACTBOPOB; OTIMYUE CHUIIbHBIX
AIIEKTPOJUTOB OT CIAOBIX; THUIIBI CHJIBHBIX AJIEKTPOJIUTOB; TMApATalrs MOHOB, HEp-
BUYHAs U BTOPUYHAS THAPATHBIE 000JOYKU, KPUCTAJUIOTUIPATHI; aKTUBHOCTh, KOJ()-
(UIUEHT aKTUBHOCTH; TUIBI CJIA0BIX 3JEKTPOIUTOB, KOHCTAHTHl U CTENEHU JIUCCO-
UAIK CJIa0bIX AJIEKTPOJIUTOB; BOAA KaK CIAOBIN 3JEKTPOJIUT, HOHHOE MPOU3BEIe-
HUE BOJIbI, BOJIOPOJHBIN M THAPOKCUIIBHBIN MMOKA3aTeIN PacTBOPOB, CIIOCOOBI M3Me-
pEeHUsS BOJOPOJHOTO MOKa3aress; OypepHble pacTBOPBL; THIPOIN3 COJIEH, THUMbI TU/I-
pon3a, KOHCTAaHTBl U CTEIEHU T'MAPOJIN3a COJIEH; 3HAYEHHE PACTBOPOB CUIIBHBIX U
CJIa0BIX 3JIEKTPOJIUTOB B XUMHUH U OMOJIOTUH.

Tema 3 «CropoCTh U SHEPTETUKA XUMHUYECKUX PEaKInil. XUMUYECKOE PaBHO-
BECHE

Cpennsis 1 UCTUHHAS CKOPOCTb XMMHUYECKON peakluu; (PaKTOpbl, BIUSIOIINE
Ha CKOPOCTb PEAaKLMH; XUMUYECKAS PEAKUUs KaK IMOCIEAOBATEIBHOCTD AJIEMEHTAp-
HBIX CTaJWH; 3aKOH JCHUCTBYIOIINX MACC ISl DJIEMEHTApPHOM CTaAUU XUMUYECKOM pe-
aKIIM1, KOHCTaHTa CKOPOCTH PEAKLINH; 3aBUCUMOCTh CKOPOCTU XUMHUYECKON PEAKLIUN
OT TeMmIiiepaTypsl, npaBuiio Baut-I'odda, ypaBHeHue AppeHuyca, SHEprusi aKTuBa-
IIUU, SHEPTETUUECKUI Oaphep, aKTUBUPOBAHHBIN KOMIUIEKC, KaTaln3, KaTaIUu3aTopPHI,
(bepMeHTbI; 3HaYCHUE YUYEHHUSI O CKOPOCTH XUMUYECKON peakliMd B XUMHH, OMOJIOTUN
U CEJIbCKOM XO3MCTBE; XMMHUYECKOE PAaBHOBECHUE KAaK KOHEUHBIA pPE3yJIbTAT CaMO-
MIPOU3BOJIBHOTO MPOTEKAHUsI OOpPaTUMOM peakinu, JUHAMUYECKUN XapaKTep XUMHU-
YECKOI0 PaBHOBECHsI, IPU3HAKM MCTHHHOIO PABHOBECHS, 3aKOH JECHCTBYIOIIMX MAacc
JUI. XUMUYECKOTro paBHoBecus, npuHuun Jle IllaTense, poib XUMUYECKHUX paBHOBE-
CU B IIPUPOJIC; TEPMOAUHAMHUUECKNE CUCTEMBI: OTKPBITBIE, 3aKPBIThIE, N30JIMPOBaH-
HbI€, TOMOT'€HHbIE U T€TEPOrE€HHbIC; BHYTPEHHSSI DHEPTUsl, SHTAJIBIIUS, TEIIOBON (-
(beKT XMMUYeCcKOl peakinu, 3aKkoH ['ecca, SHTpOIHUS KaKk Mepa BEPOSITHOCTUA COCTOSI-
HUSI CUCTEMbI, U3MEHEHHUE dHeprun [ 'nboca Kak KpUutepuil BO3MOKHOCTH CaMOIIPOU 3-
BOJIBHOT'O IPOTEKAHUS PEAKLUU.

Tema 4 «Crtpoenue atoma. Ilepuommnueckass cucrema. XUMHYECKasl CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEaKMU. KOMIUIEKCHBIE COEAUHEHUS

Crpoenue aroma, OCHOBHbIE IIPUHIIMIIBI KBAHTOBOM TEOPUH CTPOCHHUSI BEILECT-
Ba; KBAHTOBBIC YHCIIA: TJIaBHOE, OPOUTAIILHOE, MArHUTHOE U CIIMHOBOE; YHEpreTHye-
CKH€ YPOBHHU U TIOJIYPOBHH aTOMa; MIPUHIUIIBI 3aMOJTHEHUS SJIEKTPOHHBIX OopOuTasneit
aTomMa B OCHOBHOM COCTOstHUM: npuHumI [laynn, npasuno XyHa; 31IeKTpOHHBIE EM-
KOCTH OpOuTajeil, moaypoBHEH U YPOBHEHW aToMa; CIIOCOOBI 3aMHCH JJIEKTPOHHBIX
dbopmyn aToma; coBpeMeHHas GopMyIHpoBKa repuoandeckoro 3akona /.M. Menne-
JIeeBa; CTPYKTypa MEpUOJNYECKON cuctembl; npaBwia B.M. KiieukoBckoro; nepuo-
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JUYHOCTb U3MEHEHHUSI CBOMCTB aTOMOB 3JIEMEHTOB: 3HEPTMU MOHU3ALMU, CPOJCTBA K
AIEKTPOHY, MNEKTPOOTPULIATENBHOCTH, paanycoB BaH-nep-Baanbca; nepuoanyeckuit
XapakTep W3MEHEHHS] XMMUYECKUX CBOMCTB 3JIEMEHTOB; CBS3b PACIPOCTPAHEHHOCTH
XUMUYECKUX DJIEMEHTOB C UX IOJIO)KEHHEM B NEPUOJNYECKON CHCTEME, MAKPO- U
MHUKPO3JIEMEHTBI;, TUIIBI XUMUYECKON CBSI3H; XapAKTEPUCTUKHU CBSI3EH: IIEKTPUUECKHE
JTUTIOJIbHBIE MOMEHTHI, 3 (dEKTUBHBIE 3apsbl aTOMOB, CTEIIEHb MOHHOCTHU, HampaBs-
JIEHHOCTb Y HACBIIIEHHOCTb, SHEPTUA U JJIMHA CBSI3U;, METOJ] BAJICHTHBIX CBSI3EH; CUT-
Ma- U THU-CBS3H, TUIBI THOPUAN3AIUA aTOMHBIX OpOWTAJICH W TeOMETPHs] MOJICKYII;
METOJl MOJIEKYJISIPHBIX OpOUTAaJIel; TPUMEHEHHE TEOPUN XUMUUYECKOHN CBSI3U B XUMUU
1 OMOJIOTHUH.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, CTENIEHb OKUCIIEHUS, OKHCIUTE-
JM ¥ BOCCTAHOBUTENIH, OKHCIECHHE W BOCCTAHOBJIEHHE; COCTABJICHHE YPAaBHEHHUS
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUd (METOJ MOHHBIX MOJIypEeaKilfii); OKKC-
JIUTEIbHO-BOCCTAHOBUTENBHBIE MOTEHIIMANBI, YypaBHeHHEe HepHCTa; onpeneneHue Ha-
MIPABJICHUSI MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUN C MOMOUIBIO
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAJIOB, pOJIb OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA B IPUPOJIE.

KowMriiekcHble coeAMHEHUs, CTPOEHHWE KOOPAMHAIIMOHHOW cdepbl KOM-
IJIEKCHBIX COCAMHEHHI: KOMIUIEKCOOOpa3oBaTeib, JIUraHAbl, JOHOPHbIE aTOMbI JIHU-
raHJ0B, JE€HTAaTHOCTb, KOOPAMHAIMOHHOE YHUCIIO, T€OMETPHUS KOOPIAMHALMOHHOU
ctepbl; BHeNTHEC(EPHBIE HOHBI; KOMILJIEKCHI C XEIaTOO0Pa3yOMUMU U MaKpPOIUKIIU-
YECKUMU JIUTaHAaMU; TUCCOLMAIUs KOMIUIEKCHBIX COCJAMHEHUN B pacTBOpax, KOH-
CTaHThl YCTOMYMBOCTU W KOHCTAHTHI HECTOMKOCTH; (DAKTOPHI, BIUSIONINE HA YCTOM-
YUBOCTh KOMIUIEKCHBIX COCMHEHUN B pacTBOpax: TeMIepaTypa, XeJaTHbIA U MaKpo-
HUKINYECKU 3P (DEeKThl, 3apsi LEHTPaJIbHOTO HOHA-KOMILIEKCOOOpa3oBaress, Teo-
pHUsl KOOPJWHAIIMOHHOM XMUMHUYECKON CBSI3M, 3HAUCHHE KOMIUICKCHBIX COCIMHEHUMN B
OMOXUMUU KIICTKH.

Pa3nen 2 «Xumus 371eMeHTOB)

Tema 5 «Xumus S-37€MEHTOBY

CBoeobOpasue cTpoeHust aToMa BOJA0Po/ia, ((U3NIECKUX U XUMUYECKUX CBOWCTB
ATOTO 3JIEMEHTA; OMHAPHBIE COCTMHEHUS BOJIOPOJIA C DIIEKTPOOTPHUIIATEILHBIMH dJIe-
MEHTaMH, UX TOBEJEHHWE B BOAHBIX PAaCTBOpax, T'MJpaTalysi MPOTOHA; THIPUI-UOH
KaK BOCCTAHOBUTEJb U JIMTAH/T; BOJOPOAHAS CBA3b, €€ MPOSBIECHUS B CTPYKTYPE BOJIbI
Y 3HAYEHHUE B MPUPOJE; BOJIA, TEOMETPHS U CBOMCTBA €€ MOJIEKYJIbI, CTPYKTYypa JbAa
U KUJKOU BOJIbI, XMMUYECKHE CBOMCTBa BOJbI, BOJA KaK PacTBOPUTEIb W JIUTAHI,
3Ha4YCHHUE BOJOPOJa KaK Hauboiee pacnpocTpaHEHHOro dJieMeHTa BeesleHHo, Boia B
CEJIbCKOM XO3SIICTBE, IKOJIOTMUYECKUE aCHEeKThl BOJIONOJIb30BaHUS.

OO61ue cBoiicTBa eMEHTOB [A-rpynbl; HIET0YHbIE METAIUIBI KaK BOCCTaHO-
BUTEJIM, 00pa30oBaHUe OMHAPHBIX COCAMHEHUM W MX CBOWMCTBA, KATHOHBI MIEIOYHBIX
METaJUIOB KaK BaKHEHIIIas XUMUYecKas opMa UX CyIIECTBOBAHUS B IPUPOJIE, CBOM-
CTBa 3TUX KAaTHOHOB, PEAKIIMU OWHAPHBIX COCTUHEHUN C BOJIOW; THIPATUPOBAHHBIC
KaTHUOHBI IIEJOYHBIX METAJIOB, BBICOKAS] PACTBOPUMOCTh COJIEH IIEIOYHBIX METall-
JIOB B BOJIC, KPUCTAJUTIOTUIPATHI; KOMIUIEKCHl KATHOHOB HATpUs U KaJlusi ¢ OHMOMoIIe-
KyJlaMH, KaJuil Kak 3JIEMEHT MUTaHUs PACTCHUM, KaMiHbIE YA0OpEHUs, KpyroBOpO-
ThI HATPUS U KaJus B MpUpoe; odiue cBoiicTBa aneMenToB IIA-nmoarpynmsr; amdo-
TEPHOCTh OEPWILIUS, €r0 OKCHJIa U TUIAPOKCHA, TOKCUYHOCTh OCpUIUIUS U €ro CO-
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eIMHEHUH; (PU3NUeCcKrue U XMMHUYECKHUE CBOMCTBA MarHus U KaJbLusl, UX BOCCTAHOBU-
TEJbHbIE CBOMCTBA, KATUOHBI MarHus M KajblUs Kak BakHEHIIME (OPMBI CyILIECTBO-
BaHUs 3TUX 3JIEMEHTOB B IIPUPOJIE, CBOMCTBA 3TUX KATUOHOB; PAa3IMYUE B PACTBOPH-
MOCTHU COJIEM MarHus M KaJbLUs U COJEH HaTpUs U Kalusl, KpUCTAJUIOTUIPaThl; KOM-
TUIEKCHBIE COCMHEHMS MATHUS M KAJTBIHS C XeIaTo0OPa3yIoNMMHI TuranaamMu, Mg
u Ca®* B JKHBOIl KJIeTKe, poib Maruus B xiaopodumre, Mg”* u Ca®* B hepmenTaTns-
HBIX PEaKUHUsAX; KECTKOCTh BOJbI, U3BECTKOBAHHUE U TMIICOBAHUE MOYB.
Tema 6 «Xumus P-37€MEHTOB

OOmme cBoiictBa 31neMeHTOB [l A-rpymnmbl; OTIIMUME 3JIEKTPOHHOTO CTpOE-
HUS aTOMOB 0Opa M aIIOMUHUSA OT CTPOEHUS APYTHX 3JIEMEHTOB MOJArPYIIIbI; MPE00-
JajaHre KOBAJIGHTHOTO XapaKTepa CBSI3eH B COCAMHEHUSX Oopa W JABOMCTBEHHBIN
MOHHO-KOBAJICHTHBIN XapaKTep CBA3CH alltOMUHUS;, GU3NUECKUE U XUMUUYECKUE CBOM-
CTBa 3JIEMEHTHOTO O0pa; KUCIOPOAHBIE COCTUHEHHUS Oopa: OKCH, OOpHas KHUCIIOTa,
HOJIMKUCIIOTHI 00pa, UX COJIM; GU3NYECKUE U XUMUUYECKHNE CBOMCTBA METANTINYECKOTO
AJIFOMMHHUSI, BR)KHEUIINE XUMUYECKUE CBOMCTBA OMHAPHBIX COCAMHEHUN aTIOMUHUS;
OKCHJIbI, TUAPOKCUIBI aTIOMUHUS, Pa3HOOOpa3ue UX CTPOCHUs, aM(POTEPHOCTh ITHX
COeMHEHHH, PeaKINi B3aHMHOTO NPEBpPALICHHs; aKBakoMIUTeke karnona Al**, oco-
OCHHOCTH €T0 CTPOEHUS U MOBEJCHUS B paCTBOPAxX; KOMIUIEKCHbIE COEAMHEHUS alli0-
MUHUS, UX YCTOMUMBOCTh B BOJHBIX pacTBOPax; OOp U allOMUHUI B OMocHcTEMaX.

OO0mmue coiicTBa 3nemMeHTOB [V A-Tpyniibl; 0COOEHHOCTH XUMUYECKUX yTJe-
POA-YTIEpO CBSI3€H, CBSI3€M yriepoaa ¢ BOAOPOAOM, a30TOM U KHUCIOPOJIOM U CBSI3EH
KPEMHHUS C KUCIOPOAOM; pa3jinyusi B IpUpoie OMONOJIMMEPOB U CUITUKATOB KaK BaX-
HEWIIINX KJIACCOB IIPUPOJHBIX COEAUHEHNN, CBA3aHHBIX CO CBOMCTBAMM CBSI3€H; aJlIO-
TPOINHbIE MOAU(PUKALIMK YIiepoa B 3aBUCUMOCTU OT THNA TMOpUIM3ALUUA €ro aTo-
MOB; XMMUSl HEOPTraHUYECKUX COCIMHEHUU YTIepoja: yrapHoro rasa, yriieKMcjioro
ra3a, yrojbHOW KUCJIOTHI; POJib KApOOHATOB B CEJIBCKOM XO031CTBE; 3HAUYEHUE COEU-
HEHUI yIJIepoJia B CEIBbCKOM XO03MCTBE; KpPYyTrOBOPOT YIJIEpoAa B MPUPOJIE; IKOJIOTU-
YECKUE ACTEKThl XMMHUH YTIEPO/a; CHIIMKAThI; HAPOAHO-X03IiCTBEHHOE NPUMEHEHHE
CHWJIMKATOB U IPYTUX COCIMHEHNUI KPEMHHS.

OO6mue cBoiicTBa 37eMeHTOB V A-TPyNIibl; 0COOCHHOCTH XUMHUYECKUX CBS3EH
a30Ta ¢ BOJIOPOAOM, YIJIEPOJOM U KUCIOPOJIOM, a ¢pocdopa ¢ KUCIOPOIOM; pazInuy-
Hasl IPUPOJA BAXKHBIX KJIACCOB COCAMHEHUN 3TUX 3JIEMEHTOB; XUMHS MOJIEKYJISIPHOTO
a30Ta, aMMHaKa ¥ ero MpOU3BOJHBIX, OKCUAOB a30Ta, Q30THOW KHUCIOTHI U €€ COJIEH;
OCOOEHHOCTH a30Ta Kak OMOTE€HHOTO 3JIEeMEHTa; creurduka cBs3el azora B OMOMO-
JIEKyJIax; Ba)KHbIE a30TCOJAEpIKallie OMOMOJIEKYJbl, X 3HAYEHUE B JEATEIbHOCTH
pPaCTUTENBHBIX U )KMBOTHBIX KJIETOK; 3HAUEHHE a30Ta KAaK 3JIEMEHTA MUTAHUS; KPYTO-
BOPOT a30Ta B MPUPOJIC; a30THbIE yIOOPEHHUSI, IKOJIOTMYECKUE ACTIEKThI UX PUMEHE-
Hus; hocdop, ero coeAMHEHUs], X (PU3NUECKUE U XUMUYECKUE CBOMCTBA; XUMUS Op-
TodochopHON KUCIOTHI U €€ coiield; ocobeHHocTu (ochopa Kak OMOreHHOTo 3Jie-
MEHTa; crienrduka MoBeACHUS W 3HAYCHHE COoeArMHEeHui ¢ocdopa B OMocucTemax;
Ba)KHBIE OMOMOJIEKYJIBI, coniepxkarue Gocdop; 3HaueHue dpocdopa Kak djIeMeHTa TTH-
TaHus; KpyroBopoT ¢docdopa B mpupoae; GpochopHbie yI0OpEHUS U IKOJIOTUYECKHUE
aCTEeKThl UX IPUMEHEHHUS.
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4.3 Jlekuuu/nadbopaTopHbie 3aHATHS

Tabmnura 4
Copep:xanue JIeKIUii/1a00pPATOPHOTO MPAKTUKYMA U KOHTPOJIbHbIE
MepONpUsITHSI
Ne Ne 1 Ha3BaHMe JeKIUii/ Dopmupyembie e Koua-Bo
n/n e pasnena JIa00PATOPHOI0 MPAKTHKYMA KOMIIeTeHIINH KOHTPOIBLHOTO |y o
MepOnpHsITHS
1 Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM 56
Tewma 1. JlaGopaTopnas padora Ne 1.
OcHoBHbIE «Omnpenenenue coaepkaHus
[IOHSTHUSA U okcuna meau (11) B rumpoxcu- 3aluTa Hva60_
3aKOHBI XU- ne-kapoonare meau(ll)» PATOPHOH pa- 2
0OTBI
MHUH
Tema 2. Pac- | Jlekmus Ne 1. PacTtBopbl. - 2
TBOPBI JlaGopaTopnas pabota Ne 2. 3amura jJado-
«[IpuroToBieHue pacTBOPOB paTopHOIii pa-
32JIaHHOTO COCTaBay OOTBI, MH/IH-
BUJyaJIbHOE 6
3a/1aHKEe, KOH-
TPOJBHAS pa-
6ora
Jlexumst Ne 2. Boya kak cia-
ObIli AeKTposuT. loHHOE
npousBeieHrue Bobl. Boso- - 2
poaHBI oKkazarens. bydep-
HBIC PACTBOPBIL.
JlaGopatopHas pabota Ne 3. 3amura J1abo-
«DKCIIEPUMEHTAITBHOE OTIpe- paTopHOIii pa-
JIeJIeHre BOJIOPOIHOTO MOKa3a- OITK-1 0OThI, UHIH-
TEIIS» BUIYaIIbHOE 4
3a/laHue, KOH-
TPOJBHAS pa-
6ota
Jlexmmst Ne 3. T'maponus coseit - 2
JlaboparopHnas pabota Ne 4. 3amuTa jJado-
«M3yueHus BIUSHUS TPUPOIbI paTropHo# pa-
COJIH, TEMIIEPATYpPhl U KOHIICH- 0OTBI, UHIH-
TpaIyy pacTBOpa Ha MPOIecc BH/TyaJTbHOE 4
TUAPOITU3a» 3a/laHue, KOH-
TPOJIBHAS pa-
6ota
Tewma 3. Jlexmus Ne 4. Xumudeckast Ku-
CkopocTh 1 | HETMKA. XMMHUYECKOE PAaBHOBE- - 4
DHEepPreTHKa cue
xumudeckux | Jlaboparopnast padorta Ne 5. 3amuTa J1iabo-
peaKIuii. «CmMelnieHne XuMHIeCcKoro paTopHoii pa-
XHMMHUYECKOE | paBHOBECHS OOTBI, UH/IH-
paBHOBECHE BUJTyalbHOE 4

3a/1aHKeE, OIl-
poc 1o TeMaM
1-3
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Ne Ne u Ha3BaHMe JieKIUit/ ®opmupyembie Bux Koxa-Bo
n/n Je pasnena JIa00PATOPHOI0 MPAKTHKYMA KOMIIeTeHIIUH KOHTPOILHOTO | o
MeponpHUsITHS
Tema 4. Jlexuus Ne 5. Ctpoenue aToma.
Crpoenue [Tepuoauueckuii 3aK0H - 4
atoma. Ile- J.W. MenaeneeBa
puonndeckas | Jleknusa Ne 6. Xumudeckast i 4
cucrema. CBSI3b
Xumnueckas | Jlekuus Ne 7. OKUCIAUTENIBHO- 2
cBA3b. OKUC- | BOCCTAHOBUTEJBHBIE PEAKIHH ]
JUTENbHO- JlaGopaTopnas pabota Ne 6. 3amura jJado-
BOCCTaHOBU- | «OKUCIUTEIBHO- paTopHOH pa-
TCJIbHBIC pe- BOCCTAHOBUTEIbHBIE PEAKIIN 0OTBI, UHIH-
akun. Kom- BUJTyalTbHOE 10
MJICKCHBIE 3a/1aHK€e, KOH-
COEIMHEHUS TpONIbHAS pa-
6ora
Jlexums Ne 8. KomriekcHbie ) 2
COCIMHEHUS
JlaGopaTtopnas pa6ota Ne 7. 3amuTa J1abo-
«3yueHue CBOMCTB KOM- paTtopHO# pa- 4
TIJICKCHBIX COETMHEHUI) OOTBI
2 Pa3nen 2. XuMus 3JieMeHTOB 12
Tema 5. Jlextus Ne 9. «Xumus Boopo- i 2
XUMHA S- na»
DJIEMEHTOB Jlexmus Ne 10. «Xumus sie- )
MEHTOB |A-Tpynnbi»
Jlexums Ne 11. «Xumus sme- 2
MeHTOB ||A-rpynnen» OTIK-1
Tema 6. Jlexums Ne 12. «Xumus sme- 2
Xumus p- MeHTOB || A-rpynnsny
DJIEMEHTOB Jlexmmst Ne 13. «Xumusd sie- 2
MeHTOB |VA-Tpynns»
Jlexmus Ne 14. «Xumus sie- 2
MeHTOB V A-Tpynmb»
Tabnuna 5
Hepequb BOITPOCOB JIJIsI CAMOCTOATC/IBHOI'0 N3YYCHUHA TUCHUIIIIHHBI
Ne W [T T Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB J1JIs1 dopmupyembie
n/n CAMOCTOSITEJILHOI0 U3YYCHHSI KOMIIeTEeHIIHH
Paznen 1. Teopernueckne 0CHOBbI XUMHH
1. Tema 1. OcHoBHble | CTEXHOMETPHS, MOJIb, MOJIIPHAS Macca, CTEXHO-
MOHATHSI W 3aKOHBI | METpUYecKhue KOIPPUIUEHTHI, CTEXHOMETpPUYE-
XUMUHU CKHE HWHJCKCHI, 3aKOH COXpaHEHHUs MacChl, 3aKOH
KpaTHBIX OTHOUIIEHWH, 3aKOH MOCTOSHCTBA COCTa-
Ba, 3aKOH MPOCTHIX OOBEMHBIX OTHOIIICHUN, 3aKOH
ABorajipo, nocTossHHass ABOraapo, 3aKOH JKBHBa- OIIK-1
JICHTOB, XMMHUYECKHI SKBUBAJIEHT, (PAKTOP SKBHU-
BAJICHTHOCTH, MOJISIpHAsl Macca HKBUBAJICHTA
2. | Tema 2. PacTBOpBI MonsipHas KOHUEHTpALMs, MOJISIpHAs KOHIEHTpa-
1Ms YKBUBAJIEHTA, MAaCCOBAas J10JIsl, TUTP, TEPMOHU-
HAMHUYECKHe NPUYMHBI 00pa3oBaHUsl PAaCTBOPOB;
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n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIIeTeHIN U

bu3MYecCKne W XUMHUYECKHE CHJIBI, OOYCIIOBIIH-
BalOIIMe 00pa30BaHME PACTBOPOB; OTIUYHE CHIIb-
HBIX JJIEKTPOJUTOB OT CJaObIX; TUIBI CHIJIBHBIX
AJIEKTPOJIUTOB; TUAPATAIUS HOHOB, TIEPBUYHAS H
BTOpUYHAs TUApPATHBIE 000JOYKH, KPUCTATIIOTH/I-
paTbl; aKTUBHOCTh, KOI(Q(OUIMEHT AaKTHBHOCTH;
THUIIBI CIa0bIX AJIEKTPOJIUTOB, KOHCTAHTHI U CTEIe-
HU JMCCOLMAINH CIIA0BIX 3JEKTPOJIUTOB; BOAA KaK
CJa0BIif 3TIEKTPOIUT, HOHHOE MPOU3BEIACHUE BOJIBI,
BOJIOPOJIHBIA M THAPOKCHIIBHBIN NOKA3aTeld pac-
TBOPOB, CIIOCOOBI U3MEPEHUS BOJAOPOIHOTO IMOKa-
3arens; Oy(depHble pacTBOPHI; TUAPOIU3 COJICH,
THUIIBI TUJIPOJIN3a, KOHCTAHTBl U CTENEHU THIPOIU-
3a COJIeH; 3HaUeHUE PACTBOPOB CHIIBHBIX M CIIa0BIX
AIIEKTPOJIUTOB B XUMHUU U OUOJIOTUU

Tema 3. CkopocTh H
SHEpPreTuKa XuMuye-
CKMX peakuui. XuMH-
YECKOE paBHOBECUE

Cpenssisi ¥ UCTUHHAs CKOPOCTh XMMHYECKOH pe-
akuuu; (GakTopbl, BIMSIONINE HA CKOPOCTh pPeak-
LMY; XUMHUYECKas peaklus Kak IO0CJIe0BaTEb-
HOCTbh 3JIEMEHTApHbIX CTaJHil; 3aKOH JEUCTBYIO-
LIMX MACC JJISI QJIEMEHTAPHOW CTAJMU XUMHUYECKON
peaklK, KOHCTaHTa CKOPOCTU PEAKINH; 3aBUCH-
MOCTb CKOPOCTH XMMHUYECKOW peaklHuu OT TeMIle-
patypsl, npaBuno Baut-I'odda, ypaBuenue Appe-
HUYyCa, ODHEPIrus aKTHBALlMM, HHEPreTUYECKUN
0aprep, akTUBUPOBAHHBIN KOMILIEKC, KaTalln3, Ka-
Tanu3aTopsl, (PEPMEHTHI; 3HAUCHHE YUYEHHUS O CKO-
POCTH XUMHMUYECKON PEAKLIUU B XUMHH, OMOJIOTHUHU U
CEIbCKOM XO3SMCTBE; XMMHMYECKOE PAaBHOBECHE
KaK KOHEYHBI pe3ylbTaT CaMOIIPOU3BOJIBHOIO
MPOTEKaHUsI 00paTUMOM peakIuu, TUHAMHYECKHUI
XapakTep XUMHUYECKOIO PpaBHOBECHUS, IPU3HAKU
UCTUHHOTO PpPaBHOBECHUS, 3aKOH JEMCTBYIOLIMX
Macc Il XMMHUYECKOTO paBHOBecus, npuHuu Jle
[atenbe, poip XMMHUYECKUX PABHOBECUN B IpH-
pojie; TEPMOJMHAMUYECKUE CUCTEMBI: OTKPBITHIE,
3aKpbIThIE, U30JIMPOBAHHbIE, TOMOT'€HHbIE U TeTe-
pOTEHHBIE; BHYTPEHHSS dHEPIUs, SHTAJIbBINUSA, TEI-
70BOM 3(PexT XuMHUecKol peakiuu, 3akoH [ec-
ca, PHTPONMS KaK Mepa BEPOSITHOCTH COCTOSHHUSA
CUCTEMBI, U3MeHeHHe sHepruu [ nub0ca kak Kpute-
pHUil BO3MOYKHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKa-
HUS peaKInU

Tema 4. Ctpoenue
atoma. [lepnoguue-
cKkas cucrema. X1UMHu-
yeckas cBs3b. OKkuc-
JIUTEIBHO-
BOCCTAaHOBUTCIBHBIC
peakuuu. Komriekc-
HBIE COETUHEHUS

Ctpoenue aTtoma, OCHOBHBIE NPHUHIUIIBI KBAHTO-
BOM TECOpHUU CTPOCHUA BCUICCTBA, KBAHTOBBLIC UM C-
7a: TIaBHOE, OpOUTATbHOE, MATHUTHOE U CIHHO-
BOE; DHEPTeTUUECKNE YPOBHU U MOYPOBHH aTOMa;
MIPUHIIMITBI 3aMOJIHEHUST DIIEKTPOHHBIX OpOuTanen
aTomMa B OCHOBHOM cocTosiHMH: npuHnun [laymm,
npaBWIo XyHJA; JJIEKTPOHHBIE EMKOCTU OpOuTa-
JIeH, TTIOAYpPOBHEN M YpOBHEH aToMma; CIocoObl 3a-
IUCH 3JICKTPOHHBIX (hOpMYJT aTOMa; COBpEMEHHas
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n/n

Ne paznena u Tembl

l'[epeqem, paccMaTpuBa€eMbIX BOIIPOCOB AJIH
CAMOCTOATCJIBbHOI0 M3YUYCHU S

dopmMupyemble
KOMIIeTEeHIIN T

dbopmynupoBka mnepuogudeckoro 3akona JI.U.
MengeneeBa; CTpyKTypa NEPUOJUYECKOM CHUCTE-
Mbl; mpaBuwia B.M. KieuykoBCkOro; mnepuoany-
HOCTb WM3MEHEHHMs CBOWCTB aTOMOB 3JIEMEHTOB:
SHEPIrUM MOHU3ALUH, CPOJCTBA K IIEKTPOHY, JIICK-
TPOOTPULATENBHOCTH, paguycoB Ban-nep-
Baanbca; nmepuogumyeckuid xapakTep H3MEHEHHMs
XUMUYECKUX CBOMCTB 3JIEMEHTOB; CBA3b PACIPO-
CTPaHEHHOCTH XUMHUYECKHUX 3JIEMEHTOB C UX IO-
JIO’)KEHHEM B IEPUOANYECKON CUCTEME, MAKpO- U
MUKpPO3JIEMEHTBI; THUIMBl XMUMHYECKOW CBS3H; Xa-
PAKTEPUCTUKU CBA3EH: DJIEKTPUUYECKHUE AUIIOJIbHBIE
MOMEHTHI, 3P (EKTUBHbBIE 3apsbl ATOMOB, CTETICHb
WOHHOCTH, HaIPaBICHHOCTb M HACBILICHHOCTb,
SHEPTUs U JIJIMHA CBS3U; METOJI BAJICHTHBIX CBS3€EH;
CUTMa- U MU-CBS3H, TUITBI THOPUIN3AINN ATOMHBIX
opOuTanell U reoMeTpusi MOJIEKYJl; METO/I MOJIEKY-
JSIPHBIX OpOUTANIeH; MPUMEHEHHE TEOPUU XUMUYE-
CKOH CBSI3U B XUMHHU U OHojoruu. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMHM, CTEIEHb OKHUCIIE-
HUS, OKHCIIUTEIN U BOCCTAHOBUTENH, OKUCIICHHE U
BOCCTAHOBJICHUE; COCTABJICHUE YPABHEHHs OKHC-
JUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (MeTox
HMOHHBIX NOJIypeaKkLuii); OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHbIE MOTECHLMANIBI; yYpAaBHEHHUE
Hepncra; onpenenenue HarpaBiIeHHs NPOTEKAHMS
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  C
ITOMOIIIBIO OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
MOTEHIINAJIOB, poJib OKHUCIIUTENBHO-
BOCCTAHOBUTEJBHBIX peakuuid B mnpupoge. Kom-
IIJIEKCHBIE COCIMHEHMS, CTPOCHUE KOOPAUHALMOH-
HOM cepbl KOMIUIEKCHBIX COCTMHEHUM: KOMIUICK-
cooOpa3oBarenb, JUTaHIbl, TOHOPHbIE aTOMBI JIH-
raHJ0B, JEHTAaTHOCTb, KOOPJAMHALIMOHHOE YHUCIIO,
reoMeTpuss KOOPAMHAIIMOHHOW cdepbl; BHEIIHe-
chepHble HMOHBI; KOMIUIEKCHI C XelnarooOpasyro-
IIMMU 1 MAaKpOUMKIMYECKUMU JIMTaHAaMH; JIUCCO-
[Uanys KOMIUIEKCHBIX COCIWHEHHWH B PACTBOpAx,
KOHCTAHTbl YCTOMYMBOCTH W KOHCTAHThl HECTOM-
KOCTH; (aKTOphl, BIMSIOIINE HA YCTONYMBOCTH
KOMIUIEKCHBIX COEIUHEHHMM B pacTBOpax: TEMIIE-
paTypa, XeNaTHbI M MaKpoIUKIndeckuii dddex-
THI, 3apsiy LEHTPAIBHOTO HOHa-
KOMILJIEKCO0Opa3oBares, Teopus KOOpIMHAIIMOH-
HOW XMMHMYECKOM CBSI3M, 3HAYCHUE KOMIUIEKCHBIX
COETMHEHUN B OMOXUMUU KIETKU

Pa3zgen 2. Xumus 3J1eMeHTOB

5.

Tema 5. Xumusg s-
3JIEMEHTOB

CBoeoOpa3zue cTpoeHHs aToMa BOJIOpoja, Gpusnye-
CKUX M XMMHUYECKHUX CBOWCTB 3TOTrO 3JeMEeHTa; Ou-
HapHBIC COCTUHEHHS BOAOPOJA C 3JIEKTPOOTPHUIIA-
TCIBHBIMHU 3JICMCHTAMHU, UX ITOBCACHUC B BOJHBIX

OIlK-1
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n/n

Ne paznena u Tembl

l'[epeqem, paccMaTpuBa€eMbIX BOIIPOCOB AJIH
CAMOCTOATCJIBbHOI0 M3YUYCHU S

dopmMupyemble
KOMIIeTEeHIIN T

pacTBOpax, ruapaTanus MpOoTOHA; TUAPUA-UOH KaK
BOCCTAHOBUTEJb U JINTAHJ; BOJOPOAHAs CBs3b, €€
IIPOSIBJICHUS B CTPYKTYPE BOJBI U 3HAYCHUE B IIPU-
pozie; BOIA, TEOMETPUSI U CBOMCTBA €€ MOJICKYJIBI,
CTPYKTypa JbJa WU XUAKOW BOIBI, XMMHYECKHE
CBOMCTBA BOJIbI, BOAA KAaK PACTBOPUTEIb U JIUTAHT;
3Ha4YeHUEe BOAOPOAA Kak Hambosee pacrmpocrpa-
HEHHOTrO 3eMeHTa BceneHHol, Bo/la B CEILCKOM
XO35IUCTBE, HKOJIOTMYECKUE ACIIEKTHI BOJOINOIb30-
BaHus. OOmue cBoicTBa 3J1eMEHTOB [A-rpynmsl;
I1EJ0YHbIE MeTalIbl KaK BOCCTAHOBMTENH, 0Opa-
30BaHWE OWHAPHBIX COCAMHCHHWA M WX CBOWMCTBA,
KAaTHOHBI IIEJIOYHBIX METAJUIOB KaK BayKHEHUIAs
XuMHYecKast (popMa UX CYIIECTBOBAHUS B MPUPO-
Jie, CBOICTBA 3THX KAaTHOHOB, peakMU OMHAPHBIX
COCIMHEHUH C BOJOMW; THIAPATUPOBAHHBIE KATHOHBI
LIEJIOYHBIX METAJUIOB, BBICOKas pPacTBOPUMOCTD
COJIEH WICJIIOYHBIX METAJUIOB B BOJE, KPUCTAILIO-
TUJIpaThl; KOMIUIEKCHI KATHOHOB HAaTPUS U KaJUs C
OMOMOJIEKYJIaMU; Kallui Kak »3JIEMEHT IHUTaHus
pacTeHui, KanuiiHble YAOOpeHHs, KPYIOBOPOTHI
HaTpUs U KaJlus B IPUpPOE; oOLIue CBOMCTBA Jie-
MeHTOB [IA-noarpynmnsl; amdorepHOoCcTh Oepui-
JWsI, €T0 OKCUZA M TUAPOKCHIA, TOKCHYHOCTH Oe-
PUWUIMSA U €0 COeIMHEHMH; (pU3nuecKkue u XuMu-
YECKHE CBOMCTBA MarHusi M KajbllUs, UX BOCCTa-
HOBUTEIIbHBIE CBOMCTBA, KATHOHBI MarHusi U Kajb-
1S KaK BaKHeHIuMe GopMbl CyIIeCTBOBAHUS ITHX
AJIEMEHTOB B NPUPOJAE, CBOMCTBA ATHX KAaTHOHOB;
paziuuue B PACTBOPUMOCTH COJEH Mar’Hus |
KaJIbLUS U COJIEH HATPUS U Kajusl, KpUCTAJUIOTU -
paThl; KOMIUJIEKCHBIE COEIMHEHUSI MarHusl U Kajib-
U C XeJIaTo0Opa3yoUUMH JIUTaHdaMU, Mg2+ "
Ca®* B XuMBOIT KIIETKE, POJIb Mar"usi B XJIOpOQpuiI-
ze, Mg2+ u Ca” B (epMEHTATUBHBIX PEAKILIUSX;
HKECTKOCTh BOJIbl, U3BECTKOBAaHUE U TUIICOBAHHE
1I0YB

Tema 6. Xumus p-
3JIEMEHTOB

O6mue cBoiictBa 3nmeMenToB [IA-rpynmsr; otiau-
Yre AJIEKTPOHHOTO CTPOSHHS aTOMOB OOpa U alro-
MUHHUS OT CTPOCHHS APYTUX DJIEMEHTOB MOJITPYII-
bI;, TIpeo0IalaHie KOBAJIGHTHOTO XapakTepa CBS-
3eil B coeIMHEHUsIX 00pa U TBOMCTBEHHBIA HOHHO-
KOBaJICHTHBIN XapakTep CBsA3EH amoMuHUs; (HU3u-
YECKHE M XUMHYECKHE CBOMCTBA JIEMEHTHOTO 00-
pa; KUCJIOpOJHBIE coeMHEeHHs Oopa: okcua, Oop-
Has KHCIJIOTA, MOJUKUCIOTH O0pa, UX coiin; hus3u-
YecKHe U XUMHUYECKHE CBOICTBA METAIITMYECKOTO
ATIOMUHHUS; BaXKHEWIIINE XWMHYECKHE CBOWCTBA
OMHAPHBIX COCTUHEHUI aFOMUHUS;, OKCHJIbI, TH-
POKCH/IbI JIFOMHHHUSI, pa3HOOOpa3ue X CTPOEHUS,
aM(pOTEepHOCTh ITHX COCIWHCHUMN, PEaKIuu B3a-
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n/n

Ne paznesna u TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIIeTeHIN U

UMHOTO TMpEBpalICHUs]; aKBAKOMIUIEKC KaTHOHA
A|3+, OCOOEHHOCTH €r0 CTPOEHUS U TMOBEJCHUS B
pacTBopax; KOMIIJIEKCHbIE COeIMHEHUS aTFOMUHUS,
WX YCTONYHMBOCTh B BOJHBIX pacTBopax; Oop u
TIOMUHUI B OnMocucTeMax; o0Iiue cBOiicTBa 3Je-
MeHTOB [VA-rpynnel; 0COOEHHOCTH XHUMHYECKUX
YIIepOoA-yIaepo CBsi3ei, CBsizel yrieponaa ¢ BO-
JIOPOJIOM, a30TOM U KHCIIOPOJOM M CBS3€il Kpem-
HUSL C KHUCJIOPOJIOM; pa3jinuus B Mpupojae Ouoro-
JUMEPOB M CWIMKATOB KaK BAaXHEWIINX KIIACCOB
MPUPOJHBIX COCAUHEHMM, CBSI3aHHBIX CO CBOMCT-
BaMU CBS3€H; aJJIOTPOIHBIC MOAM(PUKALUN yTJie-
poJla B 3aBUCUMOCTU OT TUIA THOPUIN3AIUHU €TO
aTOMOB; XMMHUS HEOPTaHUYECCKUX COCAMHCHHUU YT-
Jepo/a: yrapHoro rasa, yrieKucioro rasa, yroib-
HOW KHCIIOTBI; POJb KapOOHATOB B CEIHCKOM XO-
3siCTBE; 3HAUEHUE COEMHEHUI yriiepoja B Celb-
CKOM XO3MHCTBE; KPYrOoBOPOT YIJIEpoAa B MPHPO-
JIe; SKOJIOTHYECKHE acTIeKThl XUMUU YIJIepoa; Cu-
JUKAThI, HAPOJHO-XO3HUCTBEHHOEC MPUMEHEHUE
CHWJIMKATOB U JIPYIMIX COEOUHEHHH KpeMHUs; 00-
IFe CBOMCTBA 3JIEMEHTOB V A-rpynmbl, 0COOCHHO-
CTH XMMHUYECKHX CBSI3€H a30Ta ¢ BOJAOPOAOM, YT-
JeposioM U KucioponoMm, a (ocdopa ¢ kuciopo-
JIOM; pa3uyHas MPUPOAA BaXKHBIX KIACCOB CO-
CIMHECHUN ITHX 3JIEMEHTOB; XUMHUS MOJICKYJISIPHO-
ro a3oTa, aMMHakKka M €ro MpOU3BOJHBIX, OKCHJIOB
a30Ta, A30THOM KHUCJIOTEI U €€ COJIeil; 0COOEHHOCTH
a30Ta KaKk OMOTEHHOTO AJIEMEHTa; crenuduka cBs-
3ell a30Ta B OMOMOJIEKYJIax; Ba)KHBIE a30TCONEP-
JKalue OMOMOJIEKYJIbl, MX 3HaYeHHE B JESATENbHO-
CTH PACTUTENIBHBIX M )KUBOTHBIX KJIETOK; 3HAYCHUE
a30Ta KakK JJIEMEHTa MUTaHUs; KPYTOBOPOT a30Ta B
MPHUPOJIC; a30THBIC YIOOpPEHUS, SKOJOTUYCCKHE
aCMeKThl UX MpuMeHeHus; ¢ocdop, ero coeauHe-
HUS, WX (HU3UYECKHEe W XUMHUYECKHE CBOWCTBA;
XUMHUsL OpTOHOCHOPHONH KHUCIOTHI U €€ COoNeH;
ocobenHocTH (ochopa Kak OMOTEHHOTO AJIEMEHTA,
crenuduKa MOBEACHUS U 3HAYCHUE COCIUHEHHIA
dbocdopa B OnocrucTeMax; BakHbIe OMOMOJICKYJIBI,
conepxkame Qochop; 3HaueHue docdopa Kak
dJIEMEHTa MHUTaHUS;, KPyroBopot docdopa B Mpu-
pone; dochopHble YAOOpPEHUS W DKOJIOTHYECKUE
ACTIEKTHI UX MPUMEHEHUSI.
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5. Oopa3oBaTeibHbIE TEXHOJOTUH

Ta0muma 6

IlpuMeHeHMe AaKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT Ul

HaumenoBanue HCII0Jb3yEMbIX AKTUBHBIX U

Ne
u/n Tema u popma 3ansaTus HHTEPAKTUBHBIX 00Pa30BaTeJbHBIX TEXHOJI0-
rui
1. | l'upponus conent JIP | PaGota B MajibIX rpymnmax
2. | Xumudeckass KHHETHKA. XUMUYe-
JIP | PabGoTta B MaJIbIX rpyImimax
CKOE€ PaBHOBECHE
3. | OKHUCIUTENHEHO-BOCCTAHOBUTEIHHBIC
JIP | PabGoTta B MaJIbIX rpyImimax
peakuumn
4. | KommuiekcHbIe COeTMHEHUS JIP | PaGota B MasibIX rpymnmax

6. Telcyumii KOHTPOJb YCIIEBAEMOCTHN ! NIPOMEKYTOUYHAA aTTECTAllMA 110 UTOraM
OCBOCHUA JUCHUIIJINHBI

6.1. KOHTpOJILHLIe paﬁon, HHAUBUAYAJBHbBIC 3aIaHUNA, OIIPOC

[TpuMepsl KOHTPOJILHEIX padoT:

OENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE VUPEXXJIEHUE

BBICIIEI'O OBPA3OBAHUA

POCCUNCKHI I'OCYIAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
MCXA umenn KA. TUMUPSI3EBA
(®I'bOY BO PI'AY - MCXA umenn K.A. TumupsizeBa)

Kadenpa xumuu

KontponbHas padota «CriocoObl BEIpaKEHUSI COCTaBa PACTBOPOBY
Bapuanr 1
1. Kak Ha3pIBaeTcst OTHOIIEHHE KoJimyecTBa B (Mouib), comepxkaiierocsi B pacTBope, K

00BeMy 3TOro pacTBopa?
2. Kakas yactuna sBISIETCSA SKBUBAJIEHTOM CEPHOU KHUCIIOTBI B PEAKLIAN:

H,SO,4+ 2NaOH = Na,SO, + 2H,0?

3. CkosbKO rpaMMOB XJIOpUJIa HAaTpus TpedyeTtcs st npurotosienus 1 1 20%-ro

pacTBopa MmIoTHOCTRIO 1,15 r/min?
4. Beraucnute TUTp 50%-T0 pacTBOpa a30THOM KUCIOTHI TNIOTHOCTHIO 1,31 r/mit.

5. K 100 M1 pacTBOpa a30THOM KUCIOTHI C MOJISIPHON KOHIIEHTpaIuei 1 Moib/i1 npu-
6asum 300 M1 BO/IBI. BhIUmcinTe MOJISIpHYIO KOHIICHTPAITUIO TTOTYYEHHOTO pa3oaB-

JICHHOTO PacTBOPA.
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OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE VUPEXJIEHUE
BBICIIEI'O OBPA30OBAHN A

POCCHUHNCKHI I'OCYJAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'BOY BO PI'AY - MCXA umenn K.A. Tumupszena)

Kadenpa xumun
KoHntposnbHas padorta
«BoIOpoAHBIN TOKA3ATENb

Bapuant 1
1. [OH] = 1,65 - 10°® monb/11. Berancmuts pOH.
2. Beruucnuts [H'] pactsopa, ecinu pOH 6,54.
3. Nmetotesa nBa pactBopa ¢ pH 4 u 6. B xakoM U3 HUX U BO CKOJIBKO pa3 Ooublie
KOHLIEHTpaLusl HOHOB BOJIOpoaa?
4. Beraucauts pH 0,2 M pactBopa ykeycHoit kucnotsl. K, = 1,75 - 107,
5. Beruncnute pH 0,1 M dopmuatHoro 6ydepnoro pactBopa ¢ OTHOLIEHUEM KUCIIO-
TBI K comn 3:4. K, = 1,77 - 10™.

OEJEPAJIBHOE TOCYJIAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIbBHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHUS
POCCHUMCKHI IT'OCYJAPCTBEHHbBI ATPAPHBIA YHUBEPCUTET —
MCXA nmenn K.A. TAMUPSI3EBA
(®I'BOY BO PTAY - MCXA umenu K.A. Tumupszena)

Kadenpa xumuu
KoHntposnbHas paborta
«I'maponus conen»
Bapuanr 1

1. HanummuTe B COKpalleHHOW MOHHOUM (popMe ypaBHEHHUE PEaKIIUU THAPOIN3a HUT-
pata xene3a(lll) mo [-o¥ cTyneHu v BRIYUCIUTE KOHCTAHTY THAPOJIN3a 3TON COJIH.
2. Hanumure xuMudeckyro ¢GopMyy TOM U3 Ha3BaHHBIX HUXKE COJICH HATpuUs, KOTO-
pas ruaposiu3yeTcsl B Hanboblei crenenu: gocdar, popmMuar, HUTPUT.
3. Beruncnute crenenb rusiposmsa rujpokapoonara Harpus B 0,05 M pactBope 3TOM
COJIH.
4. Beruncnute pH 0,2 M pacTBopa HUTpaTa aMMOHUS.
5. B KakoM M3 NepedrcIeHHBIX PACTBOPOB COJIEH JaKMYC OKPAILUBAETCA B KPACHBIM
LBET: XJIOPUJ HATPHUs, XJIOPHUA AMMOHUS, TUIIOXJIOPUT HATPUS?
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OEJNEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICIHIETI'O OBPA3OBAHU A
POCCHUHNCKHI I'OCYJAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'BOY BO PIr'AY - MCXA umenn K.A. Tumupszena)

Kadenpa xumun
KoHntposnbHas padorta
«OKHUCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIIUN
Bapuant 1

1. Ilonmp3yschr METOAOM MOJIypeaklMi, 3aKOHUYUTE YPaBHCHHUE PEAKIMH B HOHHOU
dbopme u oacuuTaliTe CyMMy KO3(DPHUITUSHTOB:
Sb* + MnO,; + H" — Sb™ + ...
2. Ionb3ysach METOAOM MOJTYpEaKINil, 3aKOHUNUTE YpaBHEHUE PEAKIIMU B MOJIEKYJISIp-
HOM (popMe U mojicuuTanTe CymMmmy Kod3)PHUITMEHTOB:
H202 + KN02 + H2804 — NO +
3. Ilonp3ysich METOJIOM MOJTYPEaKIMi, 3aKOHYUTE YpPaBHEHUE PEAKIIUUA B MOJIEKYJISIP-
HOU (hopMe 1 OoTpeIeTUTEe MOSIPHYIO MacCy SKBUBAJICHTA BOCCTAHOBUTEIIS:
KMnO, + KNO; + H,0 —
4. BBIMHCIHTH SIEKTPOIHBIA MOTeHIman cucteMmbl Pb®*/Pb, ecim [Pb®] = 0,06
Moutb/11, a [Pb] = 0,003 moms/m.
5. Kakum u3 BemiectB (Cly, Bry, 1) Hemb3st OCyIIECTBHTH CIEAYIONIYIO PEAKIUIO:
MnO, + e — MnO,*?

[Tpumepsl nHIMBUIYAITBLHBIX 3a1aHui (CP):

3ananue no teme «CrocoObl BEIPAKEHUSI COCTaBa PACTBOPOB)
Bapuanr 1

1. B npunoxxeHuu 2 npuBEAEHbI COCTABbl PACTBOPOB, UCIOJIb3YEMbIX JJIS THAPONOH-
HOTO BBIPAIIMBAHUs PACTEHUN B YCIOBUSX 3alIMILEHHOTO rpyHTta. [lonb3ysacs 3TumMu
JAHHBIMH, BBIYUCIIUTE MOJIIPHYIO KOHIEHTPALUIO KaXKI0M U3 COJIEW a30THOU KHCIIO-
ThI, BXOASIIMX B COCTaB muTaTenbHOro pactsopa Knona. [InotHocTh pacTBopa npu-
HSATH paBHO 1 r/mul.
2. B 240 mn Bonbl pactBopuiid 10 r xjmopuaa kanus. BeiancianTe MaccoByro J0JHO
3TOM COJIM B IPUTOTOBJIEHHOM PAaCTBOPE.
3. KakoBa momnsipHast KoHIIeHTpamusl 2 H. pacTBopa (HochOpHON KUCIOTHI, €CIIA TIPO-
JTYKTOM peaKIuu HeuTpanuzanuu sBisieTcst ruapodocdar narpus?
4. Cxonbko rpaMMoB 25%-T0 pacTBOpa rUAPOKCUIA Kaus HYKHO TPpUWiIUTh K 400 M
BOJIbI, YTOOBI MPUTOTOBUTH 15%-11 pacTBOp?
5. CKOABbKO MHJUTUIIUTPOB 2 H. pacTBOpAa CEPHOW KUCIOTHI HY>KHO B3ATh JIJIsl TIPUTO-
toByieHus 3 1 0,06 H. pacTBOpa?
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3ananue 1o Teme «BomopoaHbIN moKa3zaTenby
Bapmuanr 1

1. Berunciutre pH tomatHoro coka, B 100 1 koToporo coaep:kurcsi 4 Mr KaTHOHOB
BOAOPOJA.

2. OntuManbHble 3HaueHHUs pH MOYBBI A BBIpAlllMBaHUS ropoxa KOJIEONIOTCS B
npenenax ot 6,0 1o 8,0. Bo ckobKO pa3 KOHIEHTpalus KaTUOHOB BOJOPOAA, COOT-
BETCTBYIOIIass MUHUMAJIBHOMY 3Ha4€HHIO pH, mpeBsIaeT KOHIEHTPAUIO KaTUOHOB
BOJIOPO/Ia, COOTBETCTBYIOIIYIO MAKCUMAJILHOMY 3HaueHUIo pH?

3. Beruucnure pH pactBopa XJI0poBOJOPOIHON KUCIOTHL, B 1 J1 KOTOPOTO CONEPIKUT-
cs1 36,5 r HCI: a) Ge3 yuéra OoTIMYMs aKTUBHOCTH OT KOHIEHTpAIuu; 0) ¢ y4€ToM OT-
JUYMs aKTUBHOCTH OT KOHIEHTpAalMU (3HaUeHHE KO3(PPHUIIMEHTa aKTUBHOCTH CM. Ha
CTp. 76 yuyeOHuKa). MOXHO JIM B JAHHOM CJy4yae NMpeHeOpeub OTIMYHEM aKTUBHOCTHU
OT KOHILICHTPalUH?

4. BeluuCIUTE CTENEeHb JUCCOLMAIMU MypaBbuHOM KucioTel B 0,2 M pactBope u pH
ATOTO PacTBOpa.

5. Beruncniute pOH pactBopa, B 2 11 KOTOpOro coaepkutcs 1 Moiab ammuaka u 53,5 ¢
XJIOPHUJIa aMMOHUS.

3aganue 1o teMe «[ ' uaponus3 conen»
Bapuanr 1

1. Hanumure xumudeckyro (opmyily M Ha3BaHUE COJIM, KOTOpas oOpasyercs Mpu
cmerieHnn 164 ma 20%-ro pacTBopa ruapokcuaa HaTpus (MIOTHOCTH 1,22 1/mil) u
349 mn 10%-ro pacTBOpa XJIOPOBOAOPOIHON KUCIOTHI (TI0THOCTH 1,047 /™). Toa-
BEpraeTcs JIi 3Ta COJIb THAPOJIN3Y?

2. Hanmmmte xumMudeckyto GopMyIly TOM W3 Ha3BaHHBIX HUXKE COJIEH HaTpHsi, KOTO-
pasi moABEpraeTcs ruAPOIN3y B HAaMOOJIbIIEH CTENEHU: TUIIOXJIOPUT, XJIOPUT, XJIOparT,
nepxJopar.

3. Hammmure B cokpareHHOW MOHHON (hOopMe ypaBHEHHE PEaKIMK THIPOJIU3a XJI0-
puaa aTFOMUHUS U BBIYUCIUTE KOHCTAHTY TUAPOIN3a STOW COJIM 10 EPBOM CTYIEHHU.
4. PaccuMraiiTe CTeNeHb T'UIpOM3a XJIOpUa Mapraiia B pacTBOpe, TUTP KOTOPOIO
pasen 0,0125 r/m.

5. Boruncnute pH 0,25 M pactBopa HuTpuTa HaTpus npu temiepatype 0°C.

3aaHue 1Mo TemMe
«CKOpOCTh U DHEPreTUKa XUMUYECKUX peakiuii XMMUYECKOE PABHOBECHE)
Bapuant 1

1. DKCIIeprUMEHTaIBbHO YCTAHOBJICHO, YTO 3aBUCUMOCTh CKOPOCTH Pa3JIOKEHUS Tra30-
00pa3HOro MEHTAOKCH 1A J1a30Ta

2N20s () =4NO; ) + Oy

OT KOHIICHTpAIMK 3TOro BeliecTBa onuckiBaeTcs ypaBHeHneM V = KC(N,Os). Borunc-

JIMTE CKOPOCTh 3TOW peakiuu, eciu KoHueHrpamus N,Os coctaBisier 20MMOIbB/J, a
-1

KOHCTaHTa CKOPOCTH paBHa 1,6 4.
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2. IIpu noBseiienun Temmepatypbl co 125°C 1o 150°C ckopocTh peakiuu yBeauuu-
nack B 32 pa3za. Beruncnure TemiepaTypHbii KO3QGUIUEHT CKOPOCTH PEAKIIUH.
3. B pesynbrare npoTekaHus 10 HEKOTOPOM CTENeHH 00paTUMON peakuu KaTaJIuTH-
YECKOT0 OKUCJIEHUS aMMHUAaKa YCTAHOBUJIOCh XMMUYECKOE PABHOBECHE
4NH3 (r) + 502 T < 4NO (r) + 6H20 (r)

Bo ckonbko pa3 KOHCTaHTa CKOPOCTH OOpaTHOW PEaKIMH MEHbIIe KOHCTAHTHI
CKOPOCTH MPSIMOW PEAKIIMH, ECIIM KOHCTAaHTa paBHOBecHs K. paBHa 10187
4. B KakOM HarpaBJI€HUU CMECTUTCS PABHOBECUE PEAKIIUU

AP + H,0 &> AIOH*" + H;
a) TIPY TOBBIIIEHUH TEMIIEPaTyphl: 0) Mpu 100ABICHUY IEI0YH?
5. Beluucnure u3MeHEHHE SHTPOIIMU B PE3YNIbTATE PEAKLIUU
B2Hs () + 6H20 () = 2H3BO3 (rpuxn) + 6H2 (1.

3aganue o teMe «OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
Bapuanr 1
1. [Tonb3ysiCh METOJIOM MOHHBIX MOTYpEaKIHii, 3aKOHYUTE YpaBHEHUE PEAKIIUU B CO-
KpaIlleHHOW HOHHOU (hopMe
Bi*" + Br,+ OH — BiO; + ...

U TIOAICUUTANTE CYMMY CTEXUOMETPUUYECKUX KOIPDUITMEHTOB.
2. ITonw3ysich METOJIOM MOHHBIX TIOJyPEaKIUii, 3aKOHUYNTE YPaBHECHUE PEAKITUN B MO-
JeKysipHON hopme

HCl + MnO, — Cl, + ...
U TIOAICUUTANTE CYMMY CTEXHOMETPUUYECKUX KOIPHUIIMEHTOB.
3. OnpenenuTe MOJSPHYIO MacCy HSKBHUBAJCHTa BOCCTAHOBUTENSI B PEAKIIMH, MPUBE-
JIEHHOW B 3a7a4e 2.
4. Tlonp3ysiCh 3HAYEHUSMH CTAHIAPTHBIX DJEKTPOJHBIX IMOTEHIIMATIOB, BBIYHCIIUTE
ANEKTPOABUKYIIYIO CUITYy PEaKIMU, IPUBEACHHON B 3a/1aue 2.
5. PaccuunraiiTe OKMCIUTEIBHO-BOCCTAHOBUTEIBHBINA MOTEHITUAT HHEPTHOTO JJICK-
TpOJa B PacTBOpE, B KOTOPOM KOHIIGHTpaIus kationa Fe” pasua 3-10 mons/1, a
KoHueHTpaums katnona Fe®* cocrasmster 1+10”° mounb/.

[TpumepHbIe BOMPOCHI IS MOATOTOBKH K OMPOCY 1O TeMaMm 1-3

1. Pacuer coneprxaHus KOMIIOHEHTOB pacTBOPa 3aJJaHHOTO COCTaBa.

2. Cnioco0bl BbIpaXXeHHsI COCTaBa pacTBOpa M MepPeXo]l OT OJHOIO crnocoda K JIpyro-
My.

3. Onpenenenvie pH 3amanHOro pactsopa, koHuenTpauuu [H'] uan [OH] B pacTBo-
pax CUJIBHBIX U CIa0BIX DJIEKTPOJIUTOB, B Oy(PepHBIX pacTBOpaXx.

4. Hamucanue ypaBHEHUS TUIPOJU3a B COKpAIICHHOW MOHHOHW (hopme, pacdeT KOH-
CTaHThI TUIPOJIN3a, CTETICHU THAPOIN3a U pH ruapoau3yommxcs conei.

5. HaxoxneHue CKOpOCTH pPEaKIMu MPU U3MEHEHHWHU KOHIIEHTPAlMh MCXOJHBIX Be-
HIECTB, TEMIEPATYPHI, T1ABICHUS.

6. BplunciieHre KOHCTaHThl PABHOBECHS, UCXOJHBIX WJIM PABHOBECHBIX KOHIICHTpa-
M KOMIIOHEHTOB PEAKIIMOHHON CMECH.

7. YCTaHOBJIEHME HAIPABJICHHUSI CMEUIEHUS PABHOBECUS IMPU WU3MEHEHHUH YCJIOBUU
MIPOTEKAHMS PEAKLIUH.

22



6.2. Onucanue moka3artejieii 1 KPpUTePpHEB KOHTPOJS YCINEBAE€MOCTH, OMUCAHHE
IIKAJI OLeHUBAHUS

JIis OLIEHKW 3HAHWM, YMEHHH, HaBBIKOB U (HOPMUPOBAHMS KOMIIETEHIIMH IIO
JUCIHUILINHE MOKET MPUMEHSThCS 0aJUTbHO-PEUTHHTOBasI CUCTEMa KOHTPOJIS M OLICH-
KM YCIIEBAEMOCTH CTYJIECHTOB.

B ocHoBy 0ambHO-peliTuHroBoit cuctemol (bPC) monoxeHsl NpUHIUIBI, B CO-
OTBETCTBUHU C KOTOPHIMHU (POPMHPOBAHUE PEMTHUHIA CTYAEHTA OCYILECTBISETCS B XO-
JI€ TEKYLIETO U MPOMEKYTOYHOTO0 KOHTPOJIsl 3HaHUI. CTyZIeHT, HaOpaBILIUil B TEUEHUE
ceMecTpa IPU OCBOCHMU JTUCLUIUIMHBI HEOOXOAUMOE Ul aTTECTallMM KOJIUYECTBO
0aJUI0B, OJYYaET 3a4€T C OLIEHKON N0 0aJIIbHO-PEUTUHIOBON CUCTEME.

TabOmuma 7
IIkana 3aueT ¢ OLEHKOM
OLEHUBAHUS
117-155 OTJIUYHO
101-116 XOpOIIIO
78-100 yIIOBJIETBOPUTEIHHO
0-77 HEYJIOBJIETBOPUTEILHO

baibHO-pEUTHUHIOBAsl CTPYKTYPA OLIEHKHU:

3amuTa 1adopaTopHbIX padoT — 70 6aimioB (7 padoT x 10 6amioB)

BreimonHenne WHAUBUAYATBHBIX TOMAIIHUX 3aJaHuil — 25 OamnoB (5 3amaHmii X 5
OaJLIOB)

KouTtposnbshbie paboTsl — 40 6aninoB (4 KOHTpoIbHBIE padO0ThI X 10 6aIOB)

Omnpoc — 20 6amioB (1 onpoc % 20 GaioB)

MakcumanbHast cyMMa 0auioB: Spyax = 70 + 25 + 40 + 20 = 155

Texymue 3a70KEHHOCTH 10 WHIWBHUIYAIBHBIM JOMAITHUM 3aJaHUSAM, KOH-
TPOJILHBIM paboTaM U 3aIUTe JIAOOPATOPHBIX PAdOT JOJKHBI OBITH JTUKBUIAUPOBAHBI
B TCUCHHE HEJENU TOCIe CpOKa, 0003HAYEHHOTO B TEMAaTUYECKOM TIaHe J1abopaTop-
HBIX paboT, BO BpeMsl ompejaensaeMoe npenojaBareneM. Kaxmas ciemyromias Heaens
OTI03/1aHMsI HAKa3bIBACTCSl BhIUMTaHHWEM | Oayia W3 OIEHKH 3a JOMAIIHEee 3aJlaHue.
OtpaboTku 1a0OPATOPHBIX PaOOT OCYIIECTBISIIOTCA TOJBKO B MPUCYTCTBUU U TIOJ
PYKOBOJICTBOM JITaOOpaHTa, KOTOPBIM Ha3HAYACT BPEMs OTPAOOTKH.

Buibl TEKyIIero KOHTPOIS: WHANBUYaIbHbIE 3aJaHusI, KOHTPOJIbHBIC paOOTHI,
ompoc 1o TeMam 1-3, 3amura 1a00paTopHbIX padoT.

Buibl IpOMEKYTOYHOTO KOHTPOJIS IO TUCIUTIINHE: 3a4ET C OIICHKOM.
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7. YueOHO-MeTOAM4YeCKOe U MHGOPMALIMOHHOE o0ecnieyeHre U CHUIITTHHBI

7.1 OcHoBHAas JuTEpPaTypa

1. Kusases, /[.A. Heoprannueckas xumus. B 2 uw.Yacte 1. TeopeTnyeckre OCHOBHI :
yueOHUK A akagemuueckoro Oakanaspuara / JI.A. Kuszes, C.H. Cmapsbirus. — 5-¢
u3n. — M: UsnmarensctBo IOpaiit, 2017. — 253 c. — Cepus: bakamaBp. Axamemuue-
CKHUU KypC.

2. Knsaszes, J[.A. Heoprannueckas xumus. B 2 vw.Hacts 2. XuUMus 3J1€MEHTOB : y4eO-
HUK 11 akageMudeckoro 6akanaspuata / J[.A. Kasze, C.H. Cmapbirun. — 5-e uzg. —
M: UznarensctBo FOpaiit, 2017. — 359 c. — Cepust: bakanaBp. AkaieMuueckuii Kypc.
3. Cmapwieun, C.H. Heoprannueckas xumus. [IpakTukyM: yaeOHO-TIpaKTUUECKOE T10-
cooue / C.H. Cmapwirun, H.JI. barnasen, 1.B. Haiinakosa; nox pea. C.H. Cmapsiru-
Ha. — M.: U3narensctBo FOpaiit, 2017. — 414 c. — Cepus: bakanaBp. ba3zoBriii Kypc.

7.2 JlonoJIHUTEJIbHAS JINTEPATypa

1. I'punsyo, H. Xumus snementoB: B 2 T. / H. I'punByn, A. Opumo. - M.: bunowm.
JlaGoparopus 3Hanuid, 2011.

2. Pabunosuy B.A., Xasun 3.4. Kpatkwii xumuueckuid crpaBouHuK. M.: Xummws,
1994,

3. Xumudaeckas sHimkioneaus B 5 1. / mox pea. H.C. 3eduposa. - M.: bonbmas poc-
cuickas sHuuKIoneaus, 1988-1998.

7.3 Metoanueckue yKa3aHusl, peKOMeHIAMU U Pyrue MaTepuasbl K 3aHATHAM

1. Cmapwvieun C.H., baenasey H.JI., Kuazes /|.A. Heopranudeckas xumus. Jlabopa-
TopHbIi mpakTUKyM. M.: PTAY-MCXA, 2018. DnextponHnoe yuebHoe mocobue (0T-
KPBITBIN JIOCTYII).

8. Ilepevyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOW CeTH
«/AHTEepHET», HEOOXOAMMBIX JISI OCBOCHUS AUCHUIINHBI

1. www. webelements.com (OTKpBITBIH TOCTYIT)
2. WWW. Xumuk.ru (OTKpbITBIH TOCTYII)
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9. OnucaHue MaTePUAIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI 115l
ocylecTBJIeHHs 00pa30BaTeIbHOr0 MpoIecca Mo JUCHUILINHE

Ta0muma 8

Cgenennsi 00 00eCIe4eHHOCTH CNIENMAJIN3UPOBAHHBIMY AYTUTOPHUSAMH,
KaOMHeTaMu, JJad0paTOPpUsIMH

HaumeHoBaHMe crieniuaIbHBIX MIOMelle-
HHUHA ¥ MOMENIeHUH IJISl CAMOCTOATEIb-
HO# pa6oTsl (Ne yueOHOro Kopmyca, Ne

ayIMTOPHH)

OcHallIeHHOCTD CIEIHAJIBLHBIX OMEIEeHUH U I0-
MellleHNH JI CAMOCTOSITeIbHOH PadoThl

1

2

JlekunoHHas ayauTopus (yueOHBIH KOPITYC
Ne 6, BonbImas XUMHYKa)

1. MynbTuMUIMIiHAs YCTAHOBKA B KOMILJIEKCE C KOM-
nptoTepoM 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 it (MuB.Ne591742)

3. Jlocka menoBas — 3 1mIT.

4.Cto)1 TUCBMEHHBIN — 1 mT

JleximonHas ayauropus (yueOHBII KOpITyc
No 6, ayn. Ne 333)

1.Crenn «Ilepuoanueckas tadiu. .M. Menneneesa
lmt. (MuB.Ne101237/1)

2.MynbTUMHUIUITHAS YCTAaHOBKA B KOMILIEKCE C
konbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
NuB.Ne 591711/1)

3. TpuOyna 1 mt (MuB.Ne591742/1)

4. CToJibl TUCBMEHHBIE — 2 TIIT.

5. Jlocka menoBast — 1 miT.

6.ITapTer — 18 mT.

7.Ctyn Tabypert — 36 mir.

YueOnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayn. Ne 232)

1.Berrspkaoii mkad 2 m. (MaB.Ne558387/1,
NuB.Ne558387/2)

2.1lIxa¢ s peaxtusos 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad ans nocyas! 1 mr. (MuB.Ne558385/2)
4.Crenpn «Ilepun cuct. .. Menneneena 1
wT.(MuB.Ne560006)

5.Moka naboparopnas 7 it (MuB.Ne558384/19,
NuB.Ne558384/20, UuB.Ne558384/6,
WuB.Ne558384/7, IuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cton nabopaTopHblii — 16 mrT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 557189)

10. Moiika na6oparopnas 6 . (MuB. Ne 558384/1,
WuB. Ne 558384/2, uB. Ne 558384/3, NuB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becor ananurnyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becwl anektponnsie — 1 mt.(MaB.Ne 558409/4)
12. Dnextponeys — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomkad cymminbHbii — 1mr. (MaB.Ne
558411/2)

14.ITuceMenHsli cToa — | mrT.

VYuebnas nadopatopus (yueOHslid kopiyc Ne 6,
ayn. Ne 235)

1.BoitsoxHoM mkad 2 mt. (MaB.Ne558387,
WHuB.Ne558387/3)
2. 1Ikad s peaktuBoB 2 mT (MHB.Ne558386,
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NuB.Ne558386/1)

3.1kad ans mocyast 2 mt. (MaB.Ne558385/1,
NuB.No558385)

4.Crenpn «Ilepun cuct. .. Menneneena 1
mT.(MaB.Ne560005)

5.Moxka na6oparopnast 7 mt (MaB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
MuB.Ne558384/7, uB.Ne558384/9, uB.Ne558384/8,
NuB.No558384/5)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 mT.

8. locka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika naboparopHas 7mt. (MuB. Ne 558384/7,
HuB. Ne 558384/8, uB. Ne 558384/9, uB. Ne
558384/10 UuB. Ne 558384/11, 1uB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becnr ananuruyeckue — 1 mt. (Mus.Ne 558408/3)
11. Becsl anekrponnbie — 1 mT.(MuB.Ne 558409/5)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cymmibHbii — lmt. (MaB.Ne
558411)

14.I1lucemenHslii cron — | mrT.

YueOHnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayn. Ne 236)

1.Bermspxnoii mkad 2 m. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ikad msa peaktuBoB 2 T (MHB.Ne558386/4,
NuB.Ne558386/5)

3.Ixad nns nocynsl 2 mt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenn «Ilepun cuct. JI.1. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka na6opatopHnas 6 mt (MuB.Ne558384/15,
WNuB.Ne558384/16, MuB.Ne558384/17,
NuB.No558384/18, TuB.Ne558384/19,
NuB.Ne558384/8, NuB.Ne558384)

6. Cron naboparopHblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/5)

10. Moiika maboparopnas 6mr. (MaB. Ne 558384/15,
Hus. Ne 558384/16, Mus. Ne 558384/17, us. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becwl ananutuyeckue — 1 m. (MuB.Ne 558408/9)
11. Becsl anexktponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Dnextponeus — 1 mr. (.(MaB.Ne 558410/2,
HNuB.Ne 556072)

13.9nexTpouikad cymmibHbii — 1T, (MHB.Ne
558411/3)

14 ITucemenHsblit cToi — 1 1mT.

VYuebnas nadopatopus (yueOnslii kopiyc Ne 6,
aynm. Ne 332)

1.Hentpudyra lmr. (MuB.Ne 558412)
2.Muxpockon 1 mr. (MaB.Ne160308)

3.Ileub mydunbnas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabn. JI.1. MenneneeBay»

26




lrr. (MaB.Ne101237)

5. Becnl anektpon. SC2020 1 mr. (MuB.Ne 35077/3)
6. llIxad mns mocyawr 1 mr (MuB. No 558385)

7. Hlka¢ mns peaktuBos 1 mr. (MuB. Ne558386)

8. llIxad BeITsmKHOM 2 miT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memnoBast — 1 mmiT.

10. JIabopaTopHbIe CTOIBI — 15 mT.

11.Cryn tabypet — 30 mmT.

12. TIuceMeHHbIH cTON — 1 1T

Yuraneneiii 3an (Llenrpansnas naydnas 6u0- | J[;s caMOCTOSITENIbHOM paObOThI CTYICHTOB
mmoteka uM. H.W. JKeneznosa),
Komnatel caMonoaroToBku (0OTIEKUTHS)

10. MeToauyeckue peKOMEHAAIUN CTYAEHTAM 110 OCBOEHHI0 TUCUMILIHHBI

st ocBoeHMsT AUCHUIUIMHBL «Heopranuyeckass XuMus» CTyJE€HTaM HEO00XO-
JTUMO UMETh PEKOMEHJlyeMble Y4eOHUKH U yueOHble mocobud. [Ipu ocBoeHHH Kax-
JOM U3 TEM TUCUUIUIMHBI CTYJEHT JIOJKEH BHUMATEIBHO U3YYUTh U 3aKOHCIIEKTHPO-
BaTh MaTepuaj Mo 3TOM TeMe, NOJATOTOBUTHCS K BBIIIOJIHEHHIO J1abopaTopHOU pado-
ThI, BBIIIOJIHUTB 3Ty JJA0OOPAaTOPHYIO pabOTy B Ja0OpaTOpUU U 3aUTUTh €€. Kaxpii
U3 BUJOB Y4eOHOM JI€ATEIbHOCTH OLIEHUBAETCS B Oaylax U YYUTHIBAETCS B PEUTHHIE
cTyaeHTa. Jlins caMOKOHTpOJsS CTYIEHTOB NpEJHA3HAYEHbl WHAWBUyaJIbHbIE 3a/1a-
HUS, KOHTPOJIbHBIE BOIPOCHI U YIPAXHEHUS U BOIPOCHI ISl MOATOTOBKH K OIPOCY.
KoHTponb 0cBOEHUS TEM CTYAEHTOM OCYLIECTBIIIETCSA B BHJI€ KOHTPOJBHBIX padboT U
orpoca.

JIns KOHCIEKTUPOBAHUS MAaTEPUATIOB 3aHITUN PEKOMEHIYETCS 3aBECTU OT-
JEIbHYI0 TeTpaip U3 96 nuctoB. KOHCHEKT KaXXI0ro 3aHATUS CIEAYET HAYWHATH C
Ha3BaHMs TEMbl U YKa3aHUs J1aThl €ro MpoBeJCHUs. Bce 3aronoBKku pa3fenoB Marte-
puana cieayeT YEeTKO BBIIENATh, HAPUMEp, MOoJYepKuBaHuEeM. Bo BpeMs 3aHATHA
ClIelyeT BHUMATEJIbHO CIEAUTH 32 XOJA0M MBICIHU MPENoaaBaTelisd U 3aluChiBaTh BaX-
HEHIINE ONpeeNeH s, pa3bsCHEHUS, (JOpMYJIbl, Ha3BaHUS BEIIECTB, YPABHEHUS XU-
MUYECKHUX peakuuil. Takxke HyKHO CTapaThCsl BOCIPOU3BOJIUTh B KOHCIIEKTE PUCYHKH
Y TaOJUIbl, KOTOPBIE AEMOHCTPUPYET IpenojaBaresb. Marepuani, KOTOPbIA KaXeTcs
CTYJEHTY HEJOCTAaTOYHO MOHSITHBIM, CJIEAyEeT MPOopadoTaTh MO yYeOHUKY U BOCIIOJb-
30BaThCsl IOMOUIBIO TMpernoaaBaTesst. PaboTaTe ¢ KOHCIIEKTOM HYXHO €XKEHEIENbHO,
BHOCSI B HETO CBOM JIOTIOJTHEHUS, 3aMEYaHHs M BOIIPOCHI (7151 3TOTO B TETPAAM CIEy-
€T OCTaBJISITh LIUPOKHUE MOJIS).

JIyist moATOTOBKM M (PMKCHUPOBAHUS JTaOOPATOPHBIX PabOT ClIETyeT 3aBECTH OT-
NEeNbHYI0 TeTpaab u3 48 nmuctoB (JlabopatopHbii xypHan). [Ipu moaroroBke k jgado-
paTopHOil paboTe ciieyeT COCTaBUTh KpaTkuid (1-1,5 cTpaHuUIlbl) KOHCIIEKT TEOPETH-
YECKOTro MaTepualia, Ha KOTOpOM OCHOBaHa JaHHas labopatopHas padora. J{ns mon-
TOTOBKHM KOHCIIEKTa MCIOJIb3YIOT TJIaBbl yUeOHUKA, PEKOMEHI0BAHHbBIC MPETIoaBaTe-
JIEM U KOHCIIEKT, 3allMCaHHbIM Ha 3aHATUHU. TaKXe IMpU JOMAIIHEN CaMOCTOSATEIbHOU
MOJATOTOBKE K JabOpaTOpHOl paboTe HY)KHO HAYEPTUTh TAONUIIbI, TPUBEAEHHBIE B
MpaKTUKyMe, U MPOU3BECTH HEOOXOIMMBbIE AJIA MPOBEACHUS palboThl pacuéTsl. Jlo-
MaIIHSIST TMOJITOTOBKA SIBJIIETCS HEOOXOAMMOM 4acThio JlabopaTopHOi padoTel. be3
HE€ HEBO3MOXEH OCMBICIEHHBIN MOJXOJ K BBIIOJHEHUIO SKCIIEPUMEHTOB U U3MEpe-
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Huil. Kpome Toro, orpaHnueHHOe BpeMsl, OTBOAMMOE Ha BBINOJIHEHHUE J1a0OpAaTOPHOU
paboThl, TpeOyeT XOpoIIO CKOOPAWHUPOBAHHBIX NEHCTBHI CTyAEHTa, K KOTOPBIM
Tak)Ke HE0OXOJUMO IMpeABapUTENbHO MOArOTOBUTHCS. Ilocne 3aBepiieHus skcnepu-
MEHTAJIBHON 4YacTu paboThl HEOOXOAMMO IMPOU3BECTH OOpabdOTKY MOJyYEHHBIX pe-
3yJIbTATOB, CJI€NaTh BHIBOJIBI U 3AIIUTUTE pabOTy y IpernoaaBaTes.

B xone 3aHATHS HYKHO aKTMBHO paboTaTh, OTBEYasl Ha BOIPOCHI IPENOAaBa-
TEJsl, y4acTBYs B JMCKYCCHM U 3aJaBas COOCTBEHHBIE BOIPOCHI Uil YSICHEHUS CIIOXK-
HOTO I MIOHUMaHUs MaTepuana.

Ha mepBoM 3aHATHH BCE€ CTYAECHTHI 3HAKOMATCS C MpaBUJIAMU TEXHUKH 0€30-
NACHOCTH U 00sA3aHBI CTPOrO BBHINOJIHATH UX IMPHU MPOBEAECHUU BCEX J1a0OPATOPHBIX
pabor.

[Ipomyck 3aHATHII 0€3 YBOXKUTEIHbHON NMPUUYMHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTH (TIPOIYILEHHbIE JIA0OPATOPHBIE PA0OTHI, HEBBITOJIHEHHBIE WHJIUBHUIYaIbHbIC
JIOMAIlIHUE 33/1aHUs, KOHTPOJIbHbIE paOOThI, ONPOC) JOKHBI ObITh JTUKBUIUPOBAHBI.
Tekymue 3aJ0JKEHHOCTH 110 MHAMBUAYAJIBHBIM JIOMAlIHUM 33JIaHUSIM, KOHTPOJIb-
HBIM pa0OTaM U 3aluTe J1a00paTOPHBIX padOT JOJKHBI OBITH JINKBUAUPOBAHBI B TeE-
YeHHUE HEeZeNU I0CIe CPpOoKa, 0003HAUYEHHOTO0 B TEMAaTUYECKOM IUIaHE Ja00paTOPHBIX
paboT, Bo BpeMs ompenensieMoe npenoaasarenem. Kaxaas ciaenyromiast Heaelns oro-
3JJaHUS] HaKa3bIBaeTCs BblUMTaHUEM | Oansa u3 OlleHKH 3a JoMalnHee 3aaanue. Otpa-
00TKH J1Ta0OPATOPHBIX PAOOT OCYILIECTBIIIOTCS TOJBKO B MPUCYTCTBUU U TOJ PYKO-
BOJICTBOM JIaDOpaHTa, KOTOPbI HA3HAYaeT BpeMsl OTPaOOTKH.

CamocrosiTenbHas padoTa CTYJEHTOB HaJl KypCOM HEOPTaHMYECKOW XMMUH 3a-
KJIFOYAeTCA B CUCTEMAaTUYECKOM padoTe ¢ YYEOHMKOM U JIEKIUSAMU, TOATOTOBKE K Ja-
OopaTtopHbIM paboTaM, KOHTPOJILHBIM paboTam u ompocy. Ocoboe mecTto B camo-
CTOSITEJIbHOM pa0OTe 3aHMMAET BBINOJHEHNUE UHAUBUIYABHBIX JTOMAIIHUX 3a/IaHUM,
KOTOPbIE TO3BOJISIIOT OCYIIECTBISATh CAMOKOHTPOJIb YCBOEHHUS y4eOHOro Marepuasa,
MIPUBHUBAIOT HABBIKK MTOMCKA HEOOXOIUMON XMMHYECKON MH(pOpMAIu U HEOOXOaH1-
MBIX B OyAylIel MpakTHYeCKO JesTEIbHOCTH 0aKkaJaBpOB XMMHUECKUX PacUETOB.

[Tpu pemeHnu 3aga4 HeOOXOAUMO pa3o0paTh BCE TUIIOBBIE 337auu, IPUBEAEH-
HbIE KO BCEM TE€MaM, YTO IOMOXET B BBINOJHEHUN WHAUBUIAYAJIBHOTO JOMAIIHErO
3aJJaHUs] U KOHTPOJIbHOU pabOThl, KOTOPAast 3aBEPIIACT KX IyI0 TEMY Kypca.

Buabl u gopmbl 0TPa0OTKH NPONMYIEHHBIX 3AHATHI

[IpomymieHHbIe JEKIMM CTYACHT OTpPa0daThIBAET CAMOCTOSITEIBHO, HU3ydas
y4€OHUK ¥ JIOTIOJIHUTEIBHYIO JINTEPATYPY MO COOTBETCTBYIOITUM TEMaM.

CtyaeHT, mpoIyCTUBIINN JTaOOpaTOPHBIE 3aHATHUS, 005S3aH MOATOTOBUTH KOH-
CIEKT MPOMYIIEHHOM J1abopaTOpHON pabOTHl U B MPUCYTCTBUH JIabopaHTa Kadeaphl
oTpaboTaTh €€ B CBOOOHOE OT 3aHATUN BpeMs. CTyJeHT 0e3 KOHCIEeKTa jJabopaTop-
HOU paboTHl HEe JomyckaeTcs 10 oTpadoTku. [loce BhinoaHEHUs 1abopaTOpHOU pa-
O0ThI JAOOPAHT B KOHCIIEKTE CTaBUT ATy OTPAOOTKHU U MOJIHUCH.

Texymue 3a70KEHHOCTH 10 WHIWBHUIYAIBHBIM JOMAIHUM 3aJaHHUSAM, KOH-
TPOJBHON paboTe W 3alMTe Ta00PATOPHBIX pabOT AOKHBI OBITH JTUKBUIUPOBAHBI B
TEYCHHE HEIeH TMOCIe CPOKa, 0003HAYEHHOTO B TEMAaTHYECKOM IUTaHEe JiabopaTop-
HBIX paboT, BO BPEMsI, ONIPEACIIIEMOE MTPETNO0/IaBaTEIIEM.
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11. MeToAHYecKHE PEKOMEHIAIHI NIPENOIABATENAM 110 OPIAHH3IAUHH 06y HeHHs
N0 AHCUHTIIHHE

Cneundnka ancunnauubl «Heopranuveckas XHMHA» 3aK/TO4HACTCA B Hepai-
PLIBHOM CBA3H TEOPHH C NPAKTHKOH. TEOPETHUECKHE 3HAHHSA, KOTOPLIC CTYACHTHI NO-
Ny4alOT Ha NIEKUHAX H NMPH CaMOCTOATEIbHOM NOArOTOBKE, MNOATBEPKAAIOTCA H yC-
BaHBAIOTCA HA NAOOPATOPHBIX 3aHATHAX. [NA yCneurHoro yCBOEHHs maTepHana He-
06X0nMMbI IHAHHA XHMHH B 0OBEME WKONBLHON NPOrPaMMBl H MaTeMaTHKH. [ToBbi-
WCHHE YPOBHA 3HAHMM NO XHMHW Y CTYAEHTOB HEPa3pLIBHO CBA3AHO C MOHCKOM H
BHEAPEHHEM HOBbIX NYTEH COBEPLICHCTBOBAHHA METOAHKH NPENOAaBaHHA:

- HCNoNb30BalHe pasHoOOpa3HbIX GopM, METO0B H MPHEMOB AKTHBH3AUMH
NO3HABATE/IbHON JEATENbHOCTH yHALMXCS (B T.4. HHTEPAKTHBHbIX);

- MCNOMb30BAHHE HAIMAAHOIO MaTepHaia: Tabnuu, PUCYHKOB, CXEM, MPHPOI-
HBIX MHHEPAIOB, IEMOHCTPALIHA OTILITOB,

- pelleHHEe XHMHYECKHX PacHETHLIX H IKCNIEPHMEHTATbHBIX 3a1a4 Kak METoA
00yueHHR XUMHH;

- KOMMBIOTEPH3aLHA 00yYeHHs;

- HCMOJIb30BaHHE PalTHYHLIX (GOPM OPraHH3aUWM CAMOCTONTENbHOH PadoThI
CTYACHTOB: HHAHBHIYANbHAA, FPYNNOBas, KOJLIEKTHBHAS,

- OpPraHM3aU1A HHIMBHIAYANLHOH PadOThl CTYNEHTOB C Y4ETOM YPOBHA NOAro-
TOBKH;

- CHCTEMATHYECKHIT KOHTPONIb 3HAHKIT B npouecce 00y4eHHA (NMpoBepKa HHAH-
BHAYaNbHbIX 3alaHHil, NpoBeJeHHE KOHTPOIBHBLIX PadoT, onpoca, npuéM aadoparop-
HBIX paboT).

[porpammy pa;paﬁormaj
Eanceesa O.B., k.0.H. ,/(/(g:/
)

(noarmce
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PELEN3HSI
na padouyio nporpaymmy moayasnoii ancunnannst «51.0.07.01 Heoprannueckas xumuns»,
moayab «b1.0.07 Xumus» OIOT BO no nanpasaemmo 35.03.01 — «Jlecnoe denon, Hanpae-
Jcuuiocts (npodiniis) «Jlcenoce 1 icconaproBoc xo3siicTBo» (KBaANPHKAUNS BLITYCKIHKA —
Gaxanasp)

bopucoseim B.A., npodeccoponm Kahe/ipbl NOUBOBE/ICHHS, TCONIOTHU W NamnadToOBCCHAS,
®I'BOY BO Pocceniickuii rocyaapersennsii arpapuslii yunsepenter - MCXA nvenn KA. Tumu-
pA3eBa, J0KTOpoM OHONOIHYECKHX L1ayK (Jallee 110 TEKCTY pelel3elT), 1IpoBeseta peueisus pabo-
ueit nporpammst aucunminnb «51.0.07.01 Heopranuueckas xumus» OIOIT BO no HanpabieHHIO
35.03.01 — WJlecnoe denon, nanpasncunocts (Mpodunk) «JlccHoc u icconapkoBoc Xo3siicTo» (Ga-
Kanaspuar), pazpabotaunoii 8 ®I'BOY BO «Poccuiickuit rocynapcTBeHHblii arpapHblii YHHBEpCH-
1eT — MCXA nmenn KA. Tumupszesar, na kadeape xumun (paspadorunk — Eanceesa O.B., z10-
UEHT KadeIpbl XHMIIH, KAHAHAAT GHONOrHYECKHX HAYK).

PaccMOTPER NPC/ICTABICHHBIC HA PCIICH3NIO MATCPHAITRI, PCIICH3CHT MPHIIICH K CIIC/TYIONIM
BbIBOAAM:

1. llpenbssnennas paGouas nporpamma aucuuiiunsl «61.0.07.01 Heopranuueckas xu-
Mus» (nanee nmo texcry [lporpamma) coomeememeyem TpeGosauusM ®IOC mo Hampab/eHHIO
35.03.01 — Jlecnoe oenon. lporpamma codepactint BCC OCHOBHBIC Pa3/ICiTbl, coomeememayent Tpe-
60BaHHAM K HOPMATHBHO-METOAHUYECKHM JOKYMEHTAM.

2. Tlpeacrasnennas B Ilporpamme axkmyaisrocme y4eduoil JHCUMIUIMILI B PaMKaX peald-
saun OITOII BO ne nodaescum counenuio — AHCUMIIMHA OTHOCHTCS K 00A3aTe/IbHON 4acTH
yuc6Horo unkna — b1.

3. Tpenctasnennbie B Ilporpamme uean QMCUMIUIHHBL coomeemcmayon TpeOGOBaHHAM
OI'OC nanpasnenus 35.03.01 — «Jlecnoe oenon.

4. B cootBetctBHH ¢ [Iporpammoii 3a ancuurumnszoit «b1.0.07.01 Heoprannyeckas XHMHUs»
sakpennena 1 xkownemenyua. Qucunnanna «b1.0.07.01 Heopranunueckas XvMMHus» W NpeacraB-
nennas Ilporpamma cnocobua peaiusosants eé B o0baBienbIX TPEOOBaLUAX.

5. Pesynomamst ofy4enua, npeactapneHnsle B [IporpaMMe B KaTeropHsax 3HaTk, YMETh,
BNAJICTh COOMBEMCMEYIoN CTICIIN(HKE H CONCPKAHUIO THCIHIUTHHBL H 0eMONCMPUDYIOM 603MOIC-
HOCHb NOJTYYEHHA 3aABJIEHHBIX PE3YAbLTATOB.

6. O6wmas Tpyaoémkocts aucuumiunbl «b1.0.07.01 Heopranuyeckas xuMus» cocrasiusier 4
3a4éTHBIX equHHULb! (144 yaca).

7. Undopmauns o B3aUMOCBA3H H3YUACMBIX JHCIHIIHH H BOMPOCAM HCKITIOUCHUS JIyOmi-
POBaHHA B COACpXXaHHH AHUCLHIIHH coomeenicmeyem JICﬁCTBHTeJleOCTH. ﬂHCllH NMIUHA
«51.0.07.01 Heoprauuyeckas XMMHs» B3aMMOCBA3aHa ¢ ApyruMH aucuunnuaamu OITOIT BO u
Yye6Horo miaHa no HanpasneHuio 33.03.01 — «/lecuoe Oeuo» H BO3MOXHOCT TyOMHpOBaHHS B
CO/ICp/KAHHH OTCYTCTBYCT.

8. Tlpeacrasnensas IIporpaMma mpeanonaraeT HCMONb30BAHHE COBPEMEHHBIX 0Opa3oBa-
TeJIbULIX TEXIOJIOTHH, HCIONb3YEMblE NPH pealn3auni pa3IHHILIX BHAOB yyebuoii pabotsl. Pop-
MbI 06pa3oBaTeIbHBIX TEXHOJIOTHIT coomaememayiom cieuHHKe AHCUHILTHHEL

9. TMporpamma aucuumanbel «51.0.07.01 Heopraunucckas XMMHS» NpCANONaracT 3aHs-
THs B UHTEpaKTHBHOH Qopme.

10. Buasbl, coaepkaiiie M TPYAOEMKOCTL CaMOCTOATENLHOMA paboThl CTYACNTOB, Npeacras-
nernsle B [Iporpamme, coomeemcmgyiom TpeGOBaHHAM K TOArOTOBKE BBITYCKHHMKOB, COxepKa-
ummest Bo ®IOC BO nanpasnenns 35.03.01 — «Jlecnoe denon.

11. IpeactaBnenuble U onxcanHble B [Iporpamme Gopmel mexyuyeli oueHkH 3HaHMil (MHAK-
BU/lyalIbHbIE 33/a1Hs, KOHTPONbbIE paboTsl, 01pocC, 3aluTa 1abopaTopubix pabot), coomeemem-
gylom crieniuKe THCUHIUTHHB! H TPEOOBAHHAM K BBITYCKHHKAM.

dopMa MPOMCKYTOTHOTO KOHTPONA 3HaHHH CTYACHTOB, MpemycmoTpcHHas [lporpammoit,
ocywecTBiseTcs B (opMe 3ayeTa C OLEHKOH, YTO coomeemcmeayem CTATYCy AMCUHMIUIHHBI, Kak
IMCLHILIMHLL 0053aTeNnbHoi yacTd yyebuoro uukia — b1 ®I'OC nanpasnenns 35.03.01 — «Jlecnoe
oeaon.
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12. ®opmb ouenkn IHanuii, npeacrasnennsie B [porpamme, coomeememayiom cneunduke
AMCUMIUIHIILL H TPEOOBANMAM K BLULYCKIIHKAM,
13. YueGno-meToanyeckoe obecieyene AMCUMIIIHHBL NIPECTABIEH0: OCHOBHOH THTEpa-
TYpo# — 1 uctounuka (6a3orblii yucGiuk B 2 yacTsx M MocobHE /U1 CaMOCTOATCNLHOH paboThi),
ROTONHHUTENLHOI NUTEPATYPOIl — 3 HAHMEHOBAHHSA, METOAMYECKHMH yKa3aHWAMH — | HCTOYHHK,

Hnrepuer-pecypent — 2 ucrouunka W coomeemcmoyem tpebosaunsm ®IOC  nanpasienus
35.03.01 = «JIecnoe oenon.

14. MatcpHansno-TeXHHUCCKOE  0BCCTICUCHHE  JIMCIMIIMHGI  COOTBETCTBYET  cricinduke
avcunnnuibl «b1.0.07.01 Heopranuueckas xumus» u obecneynBaeT HCMoNb30BAHHE COBPEMEH-
HBbIX 00pa30BaTENbHBIX, B TOM UHCJIE HHTEPAKTHBHBIX METOLOB 0OYUEHHS.

15. MCTONMYCCKHE PCKOMCHIAIMH CTY/ICHTAM H MCTO/IHYCCKHC PCKOMCH/IAIIHK MpCriofiapa-
TENAM MO OpraHn3auui oOyHeHHs No AUCUMIIHHE AAlOT MPEACTaBAEHHE O cneunrke 0byyeHns
no aucuniumiie «51.0.07.01 Heopraunyeckast Xumusi».

OBUIME BbIBO/bI

Ha OCHOBAaHHH MPOBC/ICHHOMN PEICH3UH MOKHO C/IENaTh 3aKITIOUCHHC, HTO XapaKTep, CTpyK-
Typa M cofepkaHue paboued NporpamMmbl JAHCUHTTHHBI «b1.0.07.01 Heoprannveckasd XHMHA»
OI10TI1 BO no nanpasiennio 35.03.01 — «Jlecnoe deron, HanpasieniiocTs (npoduib) «JIecioe u
JicconapKoBoc Xo3siicTBO» (KBAIHHKALUKA BbIYCKHHKA — 6akanasp), pazpaboTaHHaA LCnucee-
Boif O.B.. nouenToM Kadc/iphl XHMHH, KaHIHaTOM GHOTOrHYCCKHX HaykK COOTBCTCTBYCT 1])606088-
Huam O®IOC BO, coBpeMenHbIM TpeOOBAHHAM IKOHOMHKH, pbiHKa Tpyad H [103BOJIUT MpH €€ pea-
NM3aLMK yenewno obecneunTs GOPMHPOBAIIHE 3aiBJICIIILIX KOMIIETEHLHA.

PeuicnicHT: Boprcos B.A., npodeccop kade/pbl MOYBOBCACHH, FCOJNIOTHH H nannmatl)}z(:acz’:_cn::,
POCCHIICKHI rOCYAapCTBEHHbIH arpapHbli_yHHBEPCHTET - MCXA uu KA. Tu
ps3eBa, JOKTOP GHONOIHHECKUX HaYK ZZ L e

« 7272 »__ Uf 200r.
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