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AHHOTAIUSA

Juctumnuaa «OCHOBBI 00IIel U HEOPraHMYEeCKOH XUMUUOTHOCUTCS KOa30Boil yactu 0ok 1
JUCIUIUIMH TOATOTOBKU CTYJIEHTOB MO HampapieHuio noarotoBkul9.03.02"IIpoaykTel nuTanus w3
PaCTUTENBHOTO ChIpbs". JIMCIUIUTMHA peanu3yeTrcss B MHCTUTYTe [IHieBbIX Mpou3BOICTB Kadeapoit
XUMUH.

JucuunnHa HaueneHa Ha (gopmupoBanue oomekyabTypHbeix (OK-5) n npodeccnonambHbIX
(ITK-5) kommieTeHITI BBITyCKHUKA.

ConeprxaHue NUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3AHHBIX C U3YUEHHEM OCHOBHBIX
3aKOHOMEPHOCTEN XMMUYECKUX MIPOLECCOB U CBOMCTB HEOPTaHUUYECKUX BEILIECTB.

[IpenogaBanye TUCIUIUIMHBI MPEAYCMATPUBACT CIEAyIOMKe (OPMbI OpraHU3alui y4eOHOTO
npolecca: JIeKInuu, 1adopaTopHble paboThl, CAMOCTOSITENbHAS paboTa CTyIeHTa, KOHCYJIbTAI[|H.

IIporpaMMOil IUCLUILIMHBL IPEAYCMOTPEHBI CIEAYIOIIME BHIBI KOHTPOJISA: TEKYLIUI
KOHTPOJIb yCIIeBaeMOCTH B (opme TecTUpOBaHMs, pEUIeHHE 3a7ad, BBHIIOJHEHHE U 3alluTa
71a00paTOPHBIX PabOT M MPOMEXKYTOUHBIH KOHTPOJIb B JOpME IK3aMEHa.

OO6mrast TPyIOEMKOCTh OCBOEHUS JUCIMIUIMHBI COCTABISET 5 3a4eTHBIX eauHuIl, 180 yacos.
[IporpamMMoii TUCHIUIIIMHBI IPETyCMOTPEHBI: JIEKIIMOHHBIE 8 yaca, J1abopaTtopHbie 3aHATHS 16 dacos,
147 9acoB caMOCTOSITENHLHOM pabOTHI CTY/ICHTa, 9 4acoB - SK3aMEH.

1. TpeOoBaHMs K IUCHHUILIAHE
1.1. BHemiHMe U BHYTpPeHHHE TPeOOBAHUS

Hucrunnuaa «OCHOBBI 0011 1 Heopranudeckoi xumumn» BriaoueHa B OIIOII, B 6a3oByro
4acTh 00K 1 IUCIIAILIHH.

Peamuzamus B mucnmmimae «OCHOBBI 0OIIEH W HEOPTraHUYECKON XUMHUHM » TpeOOBaHUI
®I'OCBO, OIIOII BO u VYuebnoro mnana mo HampapieHHI0 noArotoBku 19.03.02"TIpomykTsr
MMUTAHUS U3 PACTUTEILHOTO CHIPhS ' IOIKHA (DOPMHUPOBATH CICTYIOIINE KOMIIETEHITUHN

OK-5 — criocoGHOCTBIO K CAMOOPTaHU3AIMH U CAMOOOPa30BaHHIO;

ITK-5 — crmocoOHOCThIO MCTIOJIB30BATh B MPAKTUYECKON ACATEIHPHOCTH CIICIIMATIN3UPOBAHHbBIC
3HaHUS (PYHIAMEHTAIbHBIX pa3leiaoB (U3UKH, XUMUH, OWOXUMHU, MATEMATHUKH ISl OCBOCHHS
GU3UYECKUX, XUMHYECKHUX, OHMOXUMHUYECKHX, OHOTEXHOJIOTHUYECKHX, MHKPOOMOJIOTHYECKHUX,
TEIUIO(QU3UIECKUX TIPOIECCOB, MPOUCXOISAIIUX TPU MPOU3BOJACTBE MPOAYKTOB THTAHUS U3
PacTUTEITLHOTO CHIPBS.

1.2. MecTO TMCUMIVIMHBI B Y4e0OHOM Npouecce

[IpenmecTByomuMu KypcaMi, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs AUCLMILINHA
«OcHOBBI 00mIIe M HEOPraHMYECKOW XWUMHUHM» SBISETCS IIKOJBHBIM Kypc XHMHH, (DU3MKH,
MaTE€MaTUKH.

JuctunnuHa «OCHOBBI 001l 1 HEOPTAHUYECKON XUMUI SIBISIETCS OCHOBOIIOJIATAIOIECH ISt
U3YYCHHUs CIEAYIOIUX IUCUUIUIMH: OpraHudeckas XHMHs, aHaJuTHYecKas XuMus, (uzuueckas H
KOJUIOUJIHASI XMMUSL,A TaK K€ AUCIUIUIMH BapUaTUBHON YaCTH.

Oco0eHHOCThIO JUCHUIUIMHBI SIBISETCS TO, YTO OHA SBJSETCS €IUHBIM OCHOBAHHEM U
OCHOBOIIOJIATAIOIIMM KOMIIOHEHTOM CHUCTEMbl XMMHYECKUMX 3HaHUW. OH 3aKiaJblBa€T OCHOBBI
MOHSTUMHOTO amnmapaTa, TEOPeTHUYECKUX KOHIIEMIIN, HOMEHKIIATypHBIX MpPaBUJl, HEOOXOAUMBIX AJIs
JaJbHEMIIETO MOHUMAHUA U YCIIEIIHOTO OCBOEHHUSI JUCLUILINH.

KoHTposb 3HaHU# CTYIEHTOB MMPOBOAUTCS B (pOpME TEKYIIEH U TPOMEKYTOUHOHN aTTECTAIUH.

2. leau n 3apauyn nucuunanabl. Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOEHMSI.

Henpto mucturmauuabl «OCHOBBI OOINEH W HEOPTAHMYECKOW XUMHUUY» SBJISETCS OCBOCHHE
CTYACHTaMH TEOPETUYECKUX M MPAKTUYECKUX 3HAHUHM M MpuoOpeTeHHe YMEHHI 1 HaBBIKOB B 00JacTh
0011eli 1 HeOpPraHUYECKOH.

Banatm I/IBY‘IGHHH JOUCHUITJIINHBI:

J nepeaarh CTyACHTaM 3HaHHUS M0 TEOPETUIECKUM OCHOBAM XHMUH;

. c(OpMHPOBATH HABBIKA XUMUYECKOTO MBIIUICHHUS Y CTYACHTOB;

o c(hopMHUPOBATh OCHOBHBIE HABBIKK PA0OTHI B XUMHYECKOU J1a00OpaTOpHH;

J MOMOYh  CTY[CHTaM  TOJYYHTh  HABBIKA  BBIIOJHEHHUS  OKCIIEPHUMEHTAIbHBIX

HCCIICIOBAHUM;



Peanuzanuss B aucuumiuuHe «OCHOBBI 0OOLIeH M HEOPraHMYECKOW XUMHUHM » TpeOOoBaHMA
®I'OCBO, OIIOIT BO m VYuebHoro miaHa mno HampabieHuo nmoArotoBku 19.03.02"IIpomykTh
MUTAHWUS U3 PACTUTEIBHOTO ChIPhs" JOKHA (POPMHUPOBATH CIIEAYIONINE KOMIICTCHIIUHN:

OK-5 — crmocoOHOCTHIO K CaMOOpTaHU3AIMKH U CaMO00Pa30BaHUIO;

[TK-5 — c1ocoOHOCTBIO MCTIOIB30BATh B MPAKTUYECKON JCSITEILHOCTH CIEIHAN3UPOBAHHBIC
3HaHUS (YHIaMEHTAIbHBIX pa3fenoB (U3UKH, XUMHUH, OMOXMMHUHU, MAaTEMaTHKU Jii OCBOCHHUS
GU3NYECKUX, XUMUYECKUX, OHOXUMHUYECKHX, OMOTEXHOJOTHYECKHX, MHUKPOOHUOIOTUYECKUX,
TEIIO(QU3UYECKUX TIPOIECCOB, MPOUCXOIAIMIMX TMPU MPOU3BOJACTBE MPOAYKTOB TMHTAHUSA U3
pPacCTUTEIBHOTO CHIPbA.

B pesynprare nuzydeHuss JUCHUIUIMHBI CTYACHT JI0JKEH:

3HaTh -OCHOBHBIE 3aKOHOMEPHOCTH XHMHMUYECKHX MPOLIECCOB, CTPOCHUE ATOMOB XMMHYECKUX
3JIEMEHTOB M CTPOEHHUE MOJIEKYJ, KIacCU(PUKAIMI0 M HOMEHKJIATYpy HEOPTaHWYECKUX COEIMHEHUH,
NEePUOIUYECKYIO CUCTEMY 3JIEMEHTOB, CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB.

YMerbs — IpOBOAUTE pacyeThl M0 XUMHYECKUM YpPAaBHEHUSIM, MCMOJb3Yys 3HAHHUS OCHOBHBIX
3aKOHOB XMMHUHU, AHAJIMU3UPOBATh CBONCTBAa 3JIEMEHTOB M WX COCAMHEHUH B 3aBUCUMOCTH OT
HaXO0X/ICHUS B IEPUOJUUECKON cHCcTeMe, MPUMEHSATh MOJyYeHHbIE 3HAHUS [Tl U3y4eHHS MPOPUIBHBIX
JTUCLUTLINH.

Banagerb— TeXHUKOW XMMHUYECKOTO SKCIEPUMEHTa U MeToAaMHu OoOpabOTKU €ro pe3ylbTaTos,
MeToaMu 6e30MacHOi paboThl ¢ XMMHYECKUMHU BEIIECTBAMH.

3. OpFaHI/I3aIII/IOHHO-MeTOI[I/I‘leCKI/Ie JAAaHHbI¢ TUCHHUITJIMHBbI

OO0mast TpyI0eMKOCTh AUCIUILTUHBI cocTaBisieT 3 3a4. en. (108 wacoB), ux pacmnpeneneHue mo
BHJIaM paboT U IO CEMECTpaM MpecTaBiIeHo B Tabmute 1.

Tabmumna 1
PacnipeniesieHue Tpya10eMKOCTH JHCIUILIHHBI 10 BUAaM paldoT 1o ceMecTpam
TpynoemMKocTb
Bun y‘{€6H0ﬁ pa6OTBI 3aq. 0 cemMecTpam
-~ gac. Nol
O0mas Tpy10eMKOCTb TUCUUIUIHMHBI IO Y4eOHOMY IIIaHy 5 180 180
KonTakTHas padora B TOM uucie: 24 24
Jlexuuu (JI) 8 8
JlaGopaTopusie padotsl (JIP) 16 16
CamocrositesabHas padora (CPC) 147 147
CaMOCTOSITEJIbHOE U3YUEHUE TEM U Pa3JIeNIOB 115 115
CaMOIIOJArOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI 12 12
KOHTpPOJIbHAs paboTa 20 20
IloaroTroBKa U caaya YIK3aMeHA 0,25 9 9
Bupa xoHTpoOJIn: JK3aMeH

4. CTpyKTYypa U coaep:KaHue TUCHHUILINHBI

4.1. Cmpykmypa oucyuniuri

TeMaTn4yecKHii JIaH Tabmumna 2
B ToM unciae
Paznen Bcero DopMbI
Ne
AMCHUNIUHBI gacoB |jgexkuuu | JI3 | CPC | koHTpOJIsA
1 |[Moayns 1. OcHOBHBIE OHSTHSI XUMUH 20 - - 20 | Ox3ameH B
2 | Monayns 2.CtpoeHue BenecTna 22 2 - 20 BUAC
3 |Moaynb 3.YueHne 0 XMMUYECKOM HPOLIECCE 24 2 2 20 | YerHoro
4 | Mopgyne 4. Xumuyeckre nporeccsl B pacTBOpax 38 - 6 32 (T):(I;TOHC;OHBJ;E
5 Monyib VS.CBOI/ICTBa HEMETAJIOB H  HX 32 ) 4 2 i
COeqUHEHH I cHCTEME
6 |Monynb 6.CBoiiCTBa METANIOB U UX COECMHEHUN 35 2 4 29 moodle
IToaroroBka u cpaya JK3aMeHa 9
HUTOI1roO 180 8 16 147




4.2. Tpyooémxocmsb mooyneti u MOOYIbHbIX eOUHUY OUCYUNTIUHBL

TpynoemkocTh MoayJiell H MOAYJIbHBIX eIMHUL AU cHUIIMHBI Tabnuna 3

HaumenoBanue Bcero | Konrakrhasi | Camocros
MOYyJIeld 1 MOAYJIbHBIX JacoB Ha padora Te;é’;a:
eIMHUI AU CIMIIIHHBI MOIYJIb J J3 IECPC)
Monyab 1.0cHOBHbIE IOHSATHSA XUMHUU 20 - - 20
MonyabHast eIUHHUIIA 1.10cHOBHEIE MMOHATHUSA u 10 i i 10
TEOPETHUYECKUE TIPEICTABICHHS B XUMHUH
Moayabnas eqununa 1.2.Knaccudukaius 1 HOMEHKIATypa 10 i i 10
HEOPTraHUYECKHUX BEIIECTB
Mopayas 2.CTpoeHue BelecTBa 22 2 - 20
MonyabHas equauna 2.1.CtpoeHue aToma. 10 2 - 8
MonyabHast eIUHHMLIA 2.2.MoJiekyibl, KPHUCTaJLIbI, 12 i i 12
XUMHUYECKasl CBS3b
Monyab 3.YueHue 0 XMMHYECKOM mpoiecce 24 2 2 20
MonyabHast eIUHHUIIA 3.1.DneMeHTHI XHUMHYECKOU 12 ) ) ]
TEPMOAMHAMUKH
MonyabHast eIUHHNIIA 3.2.Kunertuka. XUMHUYECKOE 12 i i 12
paBHOBECHE.
Mopayas 4. XuMHn4YecKHe Npouecchl B pacTBoOpax 38 - 6 32
MonyabHas equHuna 4.1.0CHOBHbBIEC MOHSTUA O PAaCTBOpax.
PacTBOpBI HEINEKTPOIUTOB M HIIEKTPOIUTOB. PaBHOBecus B 16 - 6 10
pacTBopax
MonyabHast eIUHM LA 4.2.OKUCIUTENBHO- 12 i i 12
BOCCTAHOBUTEJBHBIE MPOIECCHI
Monayabnas equauna 4.3. Peakiiuu komiiekcooOpa3oBaHus 10 - - 10
MopayJb 5.CBOICTBa HeMETAJJIOB M HXCOeIWHeHHI 32 2 4 26
MonyabHass  exuHuna  5.1.CBoiicTBa  HEMETaUIOB U 3 ) 4 2%
HUXCOCTUHCHUI
Monayab 6.CBoliCTBa MeTAJJIOB M UX COeIMHEHH I 35 2 4 29
Moayabnas exununa 6.1.CsoiictBa s- u p-anementoB [- IV 14 i i 14
TPYIIIBI M KX COCAMHEHUI
MoayabHas egununa 6.2.CoiictBa d-f-anmemMeHTOB M HX 71 ) 4 15
COCIMHCHHMN
IToaroroBKa M caa4ya dK3aMeH 9
NUTOI'O 180 8 16 147

4.3.  Cooeporcanue mooyneti OUCYUNTUHDBL

Moayab 1 OcHOBHBbIE IOHATHS XMMUH.

MonyabHass equauua 1.1. OcHoenvle nonamus u meopemuueckue npeocmasieHus 6

Xumuu.

OmpeneneHne XUMHUM KaK OJHOM M3 €CTECTBEHHBIX HayK. OCHOBHBIE ATamlbl Pa3BUTHS M
dbopMupoBaHus XWUMHHM Kak Hayku. OCHOBHBIC TOHSTHUS XHMHH: JJIEMEHT, aToM, MOJIeKyna, ¢asa,
BEIIIECTBO TMPOCTOEC W CIIOXKHOE, KPUCTAUI, aTOMHas €IWHMIIA MacChl, MOJIb M MOJISpHas Macca,
BAJICHTHOCTh U CTENEHb OKUCIICHUS DJIEMEHTA, 3BOJIIOLMS MPEACTABICHUNH O XUMUYECKOM 3JIEMEHTE,
M30TONBI ¥ U300apsel. ['a30BbIC 3aKOHBI M IPUMEHEHHE UX B XUMHH.

3aKOHBI COXPAHEHHsS] MaTepHUH, MOCTOSHCTBA COCTaBa, KPATHBIX OTHOIICHUH - TpaHMIBI UX
MPUMEHUMOCTH, JlambTOHUIBI U OepTOUTHABI. 3aKOH COXPAHEHHWS MacChl. YPAaBHCHHS XUMHUYECKUX
peakiuil Kak OTpakeHHE 3aKOHAa COXPAHEHMSI MACChl BEIECTB, XUMUYECKUM SKBUBAJICHT 3JIEMEHTA,
3aKOH PKBUBAJICHTOB, XUMUYCCKHE SKBUBAJIICHTHI CIIOKHBIX BEIIECTB, CIOCOOBI OTPEICTICHUSI aTOMHOMN
¥ MOJIEKYJIIPHOM MAacChl BEIIECTB, PACUETHI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM.



Mopnyabnass  enumnuna 1.2.Knaccugukayusa u  HOMEHKIamypa  HeOPZAHUYECKUX

eeujecme.

[Tpocteie BemecTBa. Kimaccuduxanms crnoxxnbix BemiectB. OKCHIBI, TUAPOKCUIBI - OCHOBAHUS
Y KUCIIOTHI, coni. HoMeHnknarypa Heoprannueckux coequuenuit, npasuia MIOITAK. Tlepuognueckuit
3aKOH W TEPUOJAMYECKas CHUCTEMa JJIEMEHTOB KaK €CTEeCTBEHHas KiacCH(HUKAIUS SJIEMEHTOB IO
CTPOCHHUIO UX aTOMOB. Ileproibl, rpymnIbsl ¥ NOATPYIIIIBI JIIEMEHTOB.

Moayas 2. CTpoeHne BelecTBa.

MonayabHas equauna 2.1. Cmpoenue amoma.

DKCHepUMEHTalIbHbIE M TEOPETHUYECKHUE OCHOBAHUS KBAHTOBOM Mopenu aroma. [loHstue o
KOPIYCKYJIIPHBIX M BOJHOBBIX CBOMCTBAX AJIEKTPOHA, KBAHTOBAs MOJIENb CTPOEHHUS aToMa BOAOPOJA.
VYpasuenue Illpenunrepa, KBaHTOBBIE 4YMCIIA, UX XapaKTEPUCTHKA. Molenb MHOTO3JIEKTPOHHBIX
aToMOB. OCHOBHBIE ATOMHBIE XapaKTEPUCTUKU 3JIEMEHTOB: PaJNyChl aTOMOB, OTEHIIMAJI MOHU3ALINH,
CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATENLHOCTh. [lepruoauyHOCTh U3MEHEHUsI CBOMCTB 3JIEMEHTOB
KaK MPOsIBICHUE EPUOANYHOCTH U3MEHEHHUS ANEKTPOHHBIX KOH(UTypaIis UX aTOMOB.

MoayabHas equHuua 2.2. MoneKkynvl, Kpucmanivl, XUMUYECKAA CEA3b.

[loHsiTHE XMMHMYECKOW CBSI3M, €€ OCHOBHBIE XAPAKTEPUCTHUKHU: SHEPIHs CBS3U, JJIMHA CBS3H,
KPaTHOCTh CBSI3M, KOOPJAMHAIMOHHOE YHCJIO, BAJCHTHBIM Yroy, MOJSIPHOCTH CBS3U M MOJIEKYJIbI,
JUTIONTBHBIA MOMEHT. Teopun KOBaJICHTHOU CBSI3HM, METOJI BAJCHTHBIX CBS3€H, MOHATHE THOPUAN3AIINN
opbutanel, METoJ MOJIEKYJSIpHbIX opOuTaneil. OOMEHHBIH U JOHOPHO-AKIENITOPHBIH MEXaHU3M
00pa3oBaHHUsl KOBAJCHTHOM CBs3u. LoHHas CBS3p Kak NPENETbHBIN Claydaid TOJSPHON CBSI3H.
Mertannudeckasi CBsi3b, BoJopoaHas cBsi3b. Cunbl Ban-nep-Baansca. AMopdHOEe U KpUCTaIUTMYECKOE
cocTtosiHUsl BemiecTB. [loHATHE O KpHCTAUIMYECKOM perieTke, KiaccupuKalus KpUCTALTHYECKUX
PELIETOK MO TUIY XUMHYECKOM CBA3U. KOMIUIMMEHTapHOCTh, 3aBUCUMOCTb CBOMCTB COCIMHEHUU OT
TUIA XUMUYECKOH CBA3H.

MopayJsb 3. Y4eHusi 0 XMMHY€eCKOM Ipouecce.

MonyabHas enuauna 3.1. Jnemenmot Xumuuecko mepmoouHamuKku.

Xumuueckass TEpMOAMHAMUKA - 3aJaud M OCHOBHBIC  OIPEICIICHUS XUMUYECKOU
TEPMOJMHAMUKHA. DHEPreTUKa XUMHUUYECKUX MPOILIECCOB - MOHATHE BHYTPEHHEW SHEPIMH XUMHUYECKOU
CUCTEMBI, SHTpanbIUU. [IepBbIii 3aKOH TepMOJUHAMUKH, 3aKOHBI Tepmoxumun (Jlammaca-JlaByasbe u
['ecca). Bropoit 3akoH TepMOAMHAMHUKH, OJHTPONUSA, H300apHO-M30TEPMUUECKHH W HM30XOPHO-
M30TEPMUYECKUN TOTECHIHAT XUMHUYECKOM CHUCTEMBL. TepMoIMHAMHUUYECKas OLIEHKA BO3MOKHOCTH
CaMOIPOM3BOJILHON XUMHUUYECKON peaKkiinu.

Mopnyabnas exuanna 3.2. Xumuueckoe pasnosecue. Kunemuka.

X¥UMHUYECKasi KMHETHKA - OCHOBHBIEC IMOHATUS XUMUYECKONM KHHETHKU: MEXaHU3M pPEaAKLUH,
JJIEeMEHTapHasl CTaaus, CKOpOCTh peakuuu. CKOpOCTh peaklMu M METOJbl €€ PEeryIupoBaHUs.
3aBUCUMOCTh CKOPOCTH pEaKIMM OT JaBJICHUS, TEMIEPATYphbl, KOHLEHTPAllUH BEIIECTB. 3aKOH
JNEHCTBYIOMUX Mace, ypaBHeHue AppeHnyca. [lonsaTrue o0 YHeprun aKTHBAIIHH.

Xumuyeckoe U (ha3oBoe paBHOBECHE, KOHCTaHTa paBHOBecHs. CMelleHHe XHUMHUYECKOTro
paBHOBeCHs NPH IEHCTBUM Pa3NUUHBIX GakTopos, npuHnui Jle-Illarense-bpayna.

Peakuuu oOMeHHBIe, LIeTIHbIE, MapaljieNibHbIe, CONpsKEeHHbIE, KonebaTenbHble. KaTanuzatopbl
U KaTaquTuueckue cuctemsl. [loapasaeneHue 1 0COOCHHOCTH PA3TUYHBIX KATAMTUYECKUX PEaKIHi,
MOHATUE O TEOPHUSAX TOMOT€HHOI'O U T€TEPOre€HHOr0 KaTaan3a

MopnyJsb 4. Xumu4eckne npoueccbl B pacTBOpax

MonyabHas eqununa 4.1. Pacmeopuwt. Ocnosnvie nonamusa. Pacmeopwt Hednekmpoaumos.
Pacmeopuvi snekmponumos

XUMUYECKHE CUCTEMBI: PACTBOPBI, TUCIIEPCHBIE cUCTeMbl. O0IIas XapakTeprucTUKa pacTBOPOB.
Tunel pactBopureineid. Bona kak pactsopureins. TepMoauHaMuKa U KUHETHKA [IPOLECCa paCTBOPEHUS
BeniecTB. CriocoObl BhIpaKeHUS KOHIEHTPALIMU PAacTBOPOB. PaCTBOPBI HEANEKTPOIUTOB, 3aKOHBI Payiis
U ONpe/ieJIieHHe Ha MX OCHOBE MOJISIPHOM MacChl pacTBOPEHHBIXBEIIECTB. OCMOTHYECKOE IaBJICHUE
pactBopa, 3akoH Bant-I'odhda m ompeneneHue Ha €ro OCHOBE MOJSPHOM MacChl PacTBOPEHHBIX
BEILECTB.

PactBopel  anexktponuToB.  Teopusi  SIEKTPOJUTHYECKOM  AUCCOIMAIIMM,  CTENEHb
ANEKTPOJIUTUYECKON  auccouuanuu. DakTopbl, BIHSIOMKE HA CTENEHb JJIEKTPOJIUTHUYECKON
auccoranuu. 3akoH pasoasinenust OcTBanbaa. Teopusi CHIIBHBIX JIEKTPOJIUTOB.



KucnorHo-ocHOBHBIE CBOiicTBa BelecTB. lIpoTonuruueckue paBHOBecHs B pacTtBopax: pH
cpelpl, OOMEHHBIE PpEaKIHH OJJIEKTPOJIUTOB, IPOU3BEACHUE PACTBOPUMOCTH U TMPOU3BEICHHE
AKTUBHOCTH. [ 'MIpOIN3 BEILIECTB: OINpEACIICHHE, CTENeHb U KOHCTaHTa TWJpoJin3a, UX CB3b ¢ pH u
KOHCTaHTaMM JIHCCOLMALMHA KHUCIOTHI UM OCHOBAaHMWS. 3aBUCUMOCTb CTENEHHW TUAPOIU3a COJEH OT
TEMIIEpaTypbl U KOHIIEHTPALINH.

MonyabHas enuHuna 4.2. OKuciumenbHo-60CCMAHOBUMENbHbIE RPOUECCHL.

DNeKTpoXUMHUECKHe CUCTeMbl. [loHATHE 00 OKUCIUTETHhHO-BOCCTAHOBUTENBHBIX IMPOIECCaX.
ONEKTpOAHBIM MOTEeHUWan. PsAa CcTaHOapTHBIX JJIEKTPOAHBIX MOTEHIMAJIOB METAJIOB, €ro
TepMOJAMHAMUYECKass OCHOBA. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIECTB. BhruncieHus
3JIEKTPOJHBIX IOTEHUMAJIOB MPU HECTAaHJAPTHBIX YCIOBUSX - ypaBHeHuMe HepHcra. Dnektponus,
OCHOBHBIC TMOHATHS W 3aKOHBI. [IpUMephl 3JIEKTpOJM3a pacIIaBOB U PACTBOPOB C AKTHUBHBIMU U
WHEPTHBIMU JIEKTPOAAMHU.

MopnyabHas enunnna 4.3. Peakyuu komniexcoodpazoeanus.

Homenkiarypa. Knaccudukanys KoMIIeKCHbIX coeHeHui. Turbl nzomepun. KomriekcHbie
COCIMHEHUS] B pPacTBOpax, TEPMOJMHAMUYECKAs] M KUHETUYECKas YCTOMYMBOCTh (KOHCTAHTHI
HECTOMKOCTU M YCTOWYMBOCTH ), HHEPTHBIE U JIAOMIIbHbIE KOMIIEKCHBIE COEIMHEHUS.

Moayas 5. CBoiicTBa HEMETAJLJIOB U UX COeIMHEHHIA.

Bomopos. JIBOMCTBEHHOCTh TMOJIOKEHUS BOJOPOJA B MEPHOAWYECKON Tabnuie. Duznueckue
cBoiictBa. Haxoxknmenue B mpupoae. OCHOBHBIE CHOCOOBI TMONYYCHHsS. XUMHUYECKHE CBOWCTBA
BOJIOPOJIa U €r0 COEAUHEHHUIA.

OOmiast cpaBHHUTENbHAsE XapaKTEPUCTHUKA CBOWCTB aneMeHToB VII  A.- ranoreHos.
["anorenoBogopoasl. Kucinopoaueie coequnenus ranoreHos. Kucnopoacoaepskamme KACIOTHI U CONU
rajoreHoB. IIpruMeHeHHe TaJloreHOB M MX COCIMHEHUW. BiMsHUE rajoreHoB M UX COCJMHEHUN Ha
OpraHu3M 4elioBeKa. TexHuka 0€30MacHOCTH paboThl C HUMH.

OOmiast cpaBHHTENbHAs XapaKTEpUCTHKA CBOMCTB 3JeMeHToB mnoarpynmsl VIA. Ilpocteie
BelllecTBAa MX (u3nyeckne cBoicTBa. I[lolydeHHME MPOCTHIX BEIIECTB. XHWMHUUYECKHE CBOMCTBA
KHCJIOPOJ1a, U €r0 COEIMHEHUN (OKCUABI, NEPOKCHUIBI, O30H M O30HU[bI). XUMUYECKUE CBOMCTBA CEPBI
u ee coequHeHui. [Ipumenenue sneMenToB noaArpynnsl VI A u ux coeuHeHui.

OOmiast cpaBHMUTENbHAs XapaKTEpUCTHKA CBOMCTB a3oTa, ¢ochopa, MBILBIKA, CYpbMbl H
BucMmyta. [IpocThie BemiecTBa, pusnueckre CBOWCTBA, OCHOBHbIE COCOObI monyueHus. Haxoxnenue
uX B npHupoje. XMMHUYECKHE CBOMCTBA a30Ta M €ro coequHeHuil. XuMudeckue cBoiictBa dochopa u
ero coenuHeHui. [Ilpumenenne 31eMeHTOB NOArpynIbl V A ¥ X COCTMHEHUN.

OO0mast xapaKTepUCTUKA ATOMOB AJIEMEHTOB U MPOCTHIX BEIIECTB. YTIEPOA. AJUIOTPOIMTUIECCKIE
BUJIOMU3MEHEHHS YIIIepoJla, HUX CTPYKTypa, (U3NYECKHE CBOMCTBA, MPAKTHUYECKOE 3HAYCHHE.
XHUMHUYECKUE CBOMCTBA yIiIiepoa U ero coeauHeHni. MU3NO0IOrMUecKoe NEUCTBUE OKCUIA Yriepoaa
(IT) m mpaBuIa TeXHUKK O€30MACHOCTH TIpH padoTe ¢ HUM. [lepBas mOMOIs TP OTPABICHUN YrapHBIM
razoM. Kpemnuii u ero coenunenus. Kpemuuii B mpupone. [lonmydyeHne KpeMmHHs, IpPHUMEHEHHUE.
®usnyeckue 1 XUMUYECKUE CBOMCTBA KPEMHHS.

Moayasb 6. CBoiicTBa METAVIOB M UX COeIMHEHUIA.

MonyabHas eqnuauna 6.1. CpoiicTBa s- U p-3j1eMeHTOB I- IV rpynnsl u ux coeuHeHuii.

I'epmanuii, onoBo, cBUHeN W uX coeauHeHus. [lomydeHue, Qu3MdYeckue W XUMHUYECKHE
CBOMCTBA, NpuMeHeHHe. OKcuabl M THUIPOKCUABL. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
COEIMHEHUH 0JI0Ba U CBUHLA. Borpockl sxonoruu snemMeHToB IV A 1 ux coelMHEeHHH.

OO6mrast cpaBHUTeNbHas xapaktepucthka d3yeMmentoB III A. Haxoxnmenue B mpupoje.
[IpocteieBemecTBa, Gpu3nUecKkre CBOMCTBA, OTyuYeHUE. ATIOMUHUIN, XHMHUYECKHUE CBOWCTBA OKCH/IA U
THAPOKCHIA amoMuHusA, amoMmuHaToB. Conum amomunwus. [Ipumenenue snementoB III A (mpocThix
BELIECTB) U UX COEAMHEHUN. AJIIOMOTEPMHUS.

OO6mrast cpaBHUTeNbHaAsT XapakTepucTuka odnemeHToB Il A. Haxoxnenme B mpupoje.
[IpocteieBemiecTBa, pu3nueckue CBOMCTBa, monydeHue. [llenodno3zeMenpHbIe METAIIIBI XUMUYECKHUE
cBolicTBa UX coeauHeHnil. JKectkocTh BoJbl. [Ipumenenne anementos 11 A.

CpaBHHTENIbHAS XapaKTEPUCTUKA LIEIOYHBIX MeTauioB. PU3MUECKHE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB M OCHOBHBIX coeAuHeHuid. [lomyuenne m mpumenenue. TexHuka 0e30mMacHOCTH
paboTHI C METOYHBIMHA METAJLIAMHU.

MonyabHas eqnnauna 6.2. CpoiicTBa d-f-371eMeHTOB M UX COeIUHEHHUI.



OCOOEHHOCTH 3IEKTPOHHBIX KOHPUTrypalnuidi aToMoB d- U f-3DIEMEHTOB U CJIEACTBHS U3 TOTO.
[TepponnuHOCTh M3MEHEHUS (HU3MYECKUX U XUMHUYECKHX CBOUCTB 3d-anmemenToB. [Ipupoma oTiauams
CBOWCTB 3JIEMEHTOB TJIAaBHBIX M MOOOYHBIX MOATPYII C MO3UIMN CTpoeHHUs aroMoB. CpaBHUTENbHAS
XapakTepUCTHKa (PU3NYECKUX M XUMHUYECKUX CBOHCTB d-anmemeHTOB. Kopposus Metamno.OOmas
XapakrepucTtuka s1emMeHToB VII B 1 npocTsIX BemecTs

OOmiast cpaBHHUTENbHAsE XapaKTEPUCTUKA HIEMEHTOB CEMEHCTB »Keje3a U IUIATHHOHUJIOB.
OcobenHocTy moArpynmsl. Tpuaasl 3JeMeHToB. PacpocTpaHeHHOCTh B 3eMHOU Kope, (uznyeckue u
XUMHMYECKHE CBOMCTBA, ITOJIy4eHHE U IPUMEHEHNE. Bompock! 3kooruu.

OOm1ast XxapakTepUCTHKA MPOCTHIX BemlecTB. LIMHK, KaaMuil, pTyTh: HaXx0XJIEHHE B MPHUPOJIE;
(du3nyeckre 1 XMMHUYECKHE CBOMCTBA; MOJIY4YEeHUE U IPUMEHEHHE.

OOmast xapaktepuctuka mnpocThix BemecTB Cu, Ag um Au. Haxoxnaenue B mnpupoze.
dusznyeckue M xumudeckue cBorcTBa. [lomydyenue. XapakTepuCTUKa BaKHEUIIMX COCIUHEHUM.
Oxcupl, THAPOKCHIBL, cOaU. KOMITJIEKCHBIE COEIUHEHUS 3JIEMEHTOB. BOIPOCH! 3KOJIOTUH 3JIEMEHTOB
noarpynmsl [ B u ux coennHeHnu.

Tabnumna 4
Coaeprkanue JICKIIHOHHOI0 Kypca

No No MOaYyJisA K MO)Z[yJILHOﬁ Buj konTpoabHoro | Kou-Bo

Ne 1 Tema Jexknun

n/n eIUHUIbI JUCHUIJIHHDbI MEpOIpPHIITHS Racos
IL. Moayas 2. CTpoeHue BemecTBa IK3aMeH 2
2 Moayabnas equanna 2.1. | Jleknquss  Ne2  Crpoenue  aToma

Crpoenue aToma. BOJIOpOJIA u MHOTO3JIEKTPOHHBIX | TectupoBanue | 2
aTOMOB. ATOMHBIE XapaKTEePUCTUKHU

III | Moayas 3.Y4eHune 0 XMMHYECKOM Ipolecce IK3aMeH 2
4 MonyabHast eIMHUIA 3.1. | Jlekuus Ne 4 XuMuueckas Tectuposanne )

DJIeMEHTBhI XUMHUYECKOU TEPMOJUHAMUKH TepMOI[I/IHaMI/IKa.
\% Moayab 5.CBoiicTBa HEMETAJJIOB M UX COeUHEHU IK3aMeH 2

10 Moayabnas eqununa 5.1. | Jleknusa Ne 10T anorenst

CBoiicTBa HEMETAIIJIOB U UX TectupoBanune | 2
COEIMHEHHI
VI Moayab 6. CBoiicTBa MeTaJIJIOB M UX COeUHEHUI IK3aMeH 2
16 MonyabHasi equHuna 6.2. | Jlekuus Ne 16 O6mas xapakTepucTuka
O6mras xapakrepuctuka d- | d-f-anmementoB. Xpom, Mapraser, TectupoBanme | 2
f-a71eMeHTOB.
Bcero 8

4.4. Jlabopamopnvie 3anamus

CoaepsxkaHue 3aHATHI U KOHTPOJIbHBIX MEPONPUATHIA Tabnuna 5
. Ne 1 Ha3BaHHe JIa0DOPATOPHBIX Koua-
Ne | Ne monyJsist 1 MOLYJILHOM N Bl KOHTPOILHOTO
3aHATHH C YKa3aHHeM MeDONDHSTS BO
/I | eIMHUIBI JUCIHIIINHLI o ponp
KOHTPOJIbHBIX MEPONPUATHI 4acoB
III | Moayasb 3.YueHne 0 XMMHYECKOM Ipoliecce JK3aMeH 2
MonynbHas equauma 3.1. BerimnosnHenue u
4 3ansatue Ne4 TepmonuHaMHKa 3amura JI3, 2
PCeUICHUC 3ada4
IV | Moayab 4. XumMuueckue npouecchbl B pacTBopax IK3aAMeH 6
6 MonynbHas equauna 4.1. 3anaTue Ne6 CriocoObl BBIDAKEHUS | Bpimomnenue u )
KOHIIEHTPAIMK1 paCTBOPOB 3amuTa JI3,
7 3ansaTue Ne7 'maponus coneit PCIICHHE 3311 4
Moayas 5. CBoiicTBa HEMETAJLJIOB U HXCOeANHEHU I IK3aMeH 4
11 | MonynbHas enuauna 5.1 3ausatue Nel1Bogopon ["anorenst BhIoNIHEHNE U 2
CBOICTBa HEMETAILIOB U UX 3amura JI3,
12 - 3ansaTue Nel2Kucnopog, cepa. pellenye 3amau 2
VI | Moayasb 6. CBoiicTBa HeMeTaJVIOB U UX COeUHEHUIT K3aMeH 4
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" Ne u Ha3BaHHe J1a00PATOPHBIX Koa-
Ne Ne MOAYyJid 1 MOOYJbHOU o Buja KOHTPOJIBLHOTO
3aHATHH C YKa3aHUEM MeDONDHSTS BO
/I | e IMHUIBI JUCIUILINHEI . ponp
KOHTPOJIbHBIX MEPONPUATHI JacoB
Moz[vyanasI enuHunad.2 BhIIONHEHHC 1
16 | CeoiictBa d-f-371€MEHTOB 1 3ansarue Nel6CpoiictBa Cr, Mn, Fe samura JI3, 4
UX COeOUHEHUN pellenne 3a1a4d
16

4.5. CamocmosmenvHoe u3yyeHue pazoenos OUCYUNIUHbL U BUObL CAMONOO2OMOBKU K MeKyujemy
KOHMPOJIO 3HAHUL

paboTbl

CamocrositenbHass padota cryaeHtoB (CPC) opranm3yeTcss ¢ Ienbl0 pPa3BUTHS HABBIKOB

¢ y4yeOHOW W HAy4YHOH JIUTEpaTypoH,

HCCJIEIOBATENLCKYIO Pa0O0Ty, a TAKXKe JJI CUCTEMATHUECKOT0 U3YUYEHHUS JUCIIUILINHBL.
PexoMeHayroTCs cnenyronme GopMbl OpraHU3aluU CAMOCTOSTETFHOU PaObOThI CTYIEHTOB:
- paboTa HajJ TEOPETUUYECKHM MaTepHalioM, IPOYUTAHHBIM Ha JIEKIIHIX;
- CaMOCTOSATETbHOE N3YYCHHE OTACTBHBIX Pa3/IelIOB TUCITUILINHEI,

— TOJrOTOBKA K J1a00paTOPHBIM 3aHITHSIM;

— BBINOJIHCHHUE TUTIOBBIX PACUETOB M IOMAITHUX 3a/IaHUN;

- CaMOTECTHPOBAHHME IO KOHTPOJIBHBIM BOIIPOCaM (TeCTaM).

Ilepeuensb 60npocos 01 camocmoamenbHo20 U3y4eHus: U U008 Camono020mosKU K MeKyujemy
KOHMPOJIIO 3HAHUU

4.5.1.

BBIPAOOTKH  CIIOCOOHOCTH BECTH HAy4YHO-

Tabnuma 6
[lepeyeHr BONPOCOB [JIsi CaMOCTOSITENIBHOTO HM3YYEHUSIM BHJIOB CAMOIIOAIOTOBKM K TEKYILIEMY
KOHTPOJIXO 3HAHUI

No No Mmonyns u IIepeuens BOIPOCOB 1151 CAMOCTOSITEIBHOTO U3YYEHHS U Komn-Bo
/11 | MOTYJTBHOU €TUHUIIBI BHJIOB CAMONOITOTOBKHU K TEKYIIEMY KOHTPOJIIO 3HAHUUN 4acoB
Monayab 1. OCHOBHBIE TOHATHSI XUMHUH 20
MogaynbHas enuanua | Mictopust pa3BUTHS XUMHH 2
1 1.1 [Ipenmer xumus. OCHOBHBIE TIOHATHSI U TEOPETHYECKHUE 4
MIPEACTABJICHUS B XUMUU
CTexXruoMeTpUYECKUE 3aKOHBI 4
MopynbHas equauna | OCHOBHbIE XUMHUYECKHE CBOWCTBAa OKCHAOB, OCHOBaHHUU, 4
) 1.2 KHUCJIOT, COJIE — MOBTOPEHHUE MIKOJIBHOTO Kypca
Okcunapl, OCHOBaHHs, KHCIOTBI, COJIM — Ha3BaHUE, 6
KJ1acCUUKAIHS
Monayasb 2. CTpoeHne BelecTBa 20
MopynbHas eqununa | I3mMeHeHue paauycoB aTOMOB, DJHEPrud HWOHM3ALUU U
2.1. SHEPrUU CPOJCTBA K DIJIEKTPOHY OT TMOJIOKEHUS B 4
3 Ilepuoanueckol cUcTeMe.
Ctpoenne aToma. XUMUYECKas CBA3b 2
KonrposnbHas pabora 2
MonynbHasg enuanna | CTpykTypa KpuctaiuioB. OnMcaHne XUMUYECKOUW CBA3U TPEX U 4
2.2. Y4EeTHIPEXATOMHBIX MOJIEKYJ ¢ no3unuii MBC
4 CtpoeHue MOJEKYlT W KPUCTAIOB. XUMHUYECKas CBSA3b. 6
MeKMOJIeKYIISIpHbIE B3AUMOJEHCTBUS.
KonrtponbHas pabora 2
Moayab 3. YueHue 0 XHMHY€CKOM Mpolecce 20
MonynbHas eqununa | Pacuer terioBoro s¢¢exra peakiuii mo 3akony I'ecca. 4
5 |3.1. KontponbHas padora 2
CaMOMOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAaHUI 2
MonaynbHasg enuanna | CKOpOCTh XMUMHUYECKUX pPEAaKIUi M 3aBUCUMOCTH €€ OT
6 3.2. TeMreparypbl H  KOHIIEHTpanuu BemectB. Koncranta 4
XUMHUYECKOTO PAaBHOBECHSI.
Kunernka. CKopocTh XUMHUUYECKUX peakinii. PaBHOBecuHe. 6
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Ne mogyns u
MOJYJIbHOW €TMHHIIBI

[Tepeyens BOMpOCOB ISl CAMOCTOSITEILHOTO U3YUEHUS U
BHJIOB CAMOTIOITOTOBKHY K TEKYIIEMY KOHTPOJIIO 3HAHUI

Koi-Bo
4acoB

KontponbHas padota

Mopayas 4. XumMuuecKkne mpoueccbl B pacTBopax

32

MonaynbHasg enuHUIA
4.1.

CriocoObl BhIpa)KEHUS! KOHIIEHTPALlUU PacTBOPOB.

OCHOBHBIE NTOHATHUS O pacTBOpax. PacTBOpBI HERIEKTPOIUTOB
U DJIEKTPOJIUTOB.

PaBHOBecus B pactBopax. KucioTHO-OCHOBHBIE paBHOBeCHS,
pH . 'maponus coneit. YcnoBust 00pa3oBaHUsI OCAIKOB.

—_—

PaBHoBecus B pactBopax, pH, 1P

KontponbHas padora

CaMOITIOITOTOBKA K TEKYIIIEMY KOHTPOJIIO 3HAaHUMN

MoaynbHasa eq1uHULA
4.2.

VYpaBHEHUSI  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  peaKUuid
METOJIOM 3JIEKTPOHHOTO OajaHca U MOJypeaklnil.

OKMCIINTEJIFHO-BOCCTAaHOBUTEIIbHEIE IMPOLCCChI

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKku

KonrposnbHas padora

MonaynbHasg enuHUIA
4.3,

Hazsanue KOMILJIEKCHBIX COCTMHEHUH. KoncTaHTBI
YCTOMYMBOCTH KOMIUIEKCHBIX COEUHEHHUIA.

NN A (RN

KoMIuiekcHble  COeMHEHMs, CTPOEHHE, HOMEHKIATypa,
YCTOMYMBOCTH B PACTBOpaXx.

KoMIuiekcHbIE COEIUHEHNA

KontponbHas padota

MoayJsb 5. CBoiicTBa HEMETAJLJIOB U UX COeIMHEHHU I

10

MonaynbHasg enuHUIA
5.1.

Haxoxaenue B mpupoje, cnocoObl MOTy4YeH s, IPUMEHEHHE

Kucnopon, cepa.

A3ort, hochop, MBITITBIK

Yraepon, KpeMHU

KonrtposnbHas pabora

CaMOIIOITOTOBKA K TEKYIIIEMY KOHTPOJIIO 3HAaHUMN

MoayJb 6. CBoiicTBa META/JIOB M MX COeHMHEHUH

11

MonaynbHasg enuHUIA
6.1

Haxoxnenune B mpuponme,  CHOocoObl  TMONY4EHHS,
IPUMEHEHUE.

AmoMuHNA

[llenoyezeMenbHbBIC U MIETOYHBIC METAJLIBI

KonTtponpHas pabora

12

MonaynbHasg enuHUIA
6.2

HaxoxneHnue B mpupoe, ciocoObl MOTydeH s, IPUMEHEHHE

Tpuama xene3a, IUIATUHOBBIE METAJUIbL.  DJIEMEHTHI
MOATPYII IIMHKA U MEJN

KontponsHas pabora

CaMOIIOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HaHUMN

NN & [N B

BCEI'O

147

4.5.2. KoumponvHvie pabomoi

Tabmuma 7

TeMbl KOHTPOJIBHBIX PadoT

Pexomenayemas aureparypa (Homep
HCTOYHUKA B COOTBETCTBUM C
NPHJIATaeMbIM CITHCKOM)

Pemenue pacueTHsIx 3a1a4 Mmonynu 1-4.
BrinosiHeHue ynpaxHEeHU 0 MOIYISIM S U 6.

[11, 2], [3]




5. B3anMocBsI3b BUI0B Y4eOHbBIX 3aHATHI

Tabmuma 8
B3auMocBsI3b KOMIIETEHIUI ¢ Y4eOHBIM MATEPHAJIOM W KOHTPOJIEM 3HAHMI CTY/I€HTOB
Komnerenuun Jlexknun J3 CPC Buja xoHTpoOJIs

DK3aMeH B BUJIE
2; 4 4;6;7; 11; 12 YCTHOTO OIIPOCa MU
10; 16 12; 16. TECTUPOBAHUS B
cucreme moodle

OK-9; OIIK-3; I1K-32

6. YueOHO-MeTOAUYeCKOe U MH(POPMAIIMOHHOE 00ecTieyeHre JUCHUIIITHHBI
6.1. Ocnognas rtumepamypa

1. O6mras u Heopranudeckass xumusi [Tekcr]: ydueOHOE mocoOue Juisi CTYACHTOB, OOYYarOIINXCS
110 BCEM HAIpaBJICHUAM MOJTOTOBKH arpapHbIx crnienuansHoctedt / O. B. Jlemuna, E. B. I'pauesa, 1. 1.
I'onoBueBa / KpacHosip. roc. arpap. yH-T. - KpacHosipck :Kpac['AY, Y. 2. - 2013. - 131 c.

2. OOmas u Heopranuyeckast Xumusi B 2 T. Tom 1: yueOHUK 17151 akaieMUuecKkoro 6akaigaBpuata /
A. B. CyBopos, A. b. Hukonbsckuii. — 6-e u3a., ucnp. u non. — Mocksa : M3narensctBo FOpaidt,
2017.—292 c.

3. OO6mras 1 HeopraHu4deckass XuMus B 2 T. ToMm 2: yaeOHHK 71 akaJieMHUYecKoro OakanaBpuara /
A. B. CyBopos, A. b. Hukonbsckuii. — 6-e u3g., ucnp. u gon. — Mocksa : U3natensctBo HOpaiiT,
2017.—315c.

4.  OOmiast 1 HeOpraHuyecKasi XUMUs: ydeOHOe ocoOue sl CTyJeHTOB, O0Y4aIOUMXCsl IO BCEM

HaIpaBJICHUSM TIOJTOTOBKH arpapHbix crneruaibHocTe / O. B. Jlemuna, E. B. I'paueBa, U. U.
I'onosuesa / Kpacnosip. roc. arpap. yu-T. - Kpacnosipck :Kpacl’'AY, 2013-Y. 1. - 2013. - 117 c.

5. OcHOBBI 00mIeH W HEOopraHWYECKOW XuMmuu: jadbopaTopHbiii mpaktukym / T. B. Crynko /
Kpachosip. roc. arpap. yH-T. - KpacHosipck :Kpac['AY, 2012. — 63 c.
6. OcHOBBI 00IIIEH U HEOPTaHUYECKON XMUMHUH: ydeOHOE TTOCOOre ISl CTYJACHTOB, OOYUAIOIINXCSI

110 HarpaBieHUAM oArotoBku 19.03.02 "TexHomorus npoJyKTOB MUTAaHUS U3 PACTUTENBHOIO CHIphs",
19.03.03 "TexHon0rus NpOAYKTOB IUTaHMsI )KMBOTHOTO npoucxoxaeHus". Y. 2: Kypc nexuuii. - 2016.
-173 c.

7. OcHOBBI O0IIEH M HEOPraHUYECKON XUMHHU: yuyeOHOe 1mocodue il CTYIEHTOB, O0yJarOIUXCs
1o HampapyieHusM noaAroToBku 19.03.02 "TexHon0rua NpoyKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhA',
19.03.03 "TexHon0rus NPOAYKTOB NUTaHMsI )kMBOTHOTO npoucxoxaeHus". Y. 1: Kypc nexuuii. - 2016.
-212c.

8. OcHOBBI 00IIEH M HEOPraHMYECKOW XMUMHHU: y4eOHO-METOJMUECKOE MocoOue AJs CTYIEHTOB
NuctuTyTa numesbix npon3BoAcTB. Y. 3: [Ipumepsl pemienus 3amad, 3aAaHus 11 CaMOCTOSITEIbHON
pabotsl. - 2016. - 243 c.

6.2. J/lononnumenvras aumepamypa

1. Axmero H.C. OOmas u HeopraHuyeckass XWUMUS:[y4eOHMK MJISI CTYACHTOB XHUMHKO-
TEXHOJIOTHUECKUX crenuanbHocTedl By3oB]/H.C.AxmeToB — 7-¢ m3Ad., crep.. - M. Bpicmias mkoa,
2009.-742 c.

2. T'muaxa H.JI.3amaum u ynpaxkaenus mo oomieit xumun—M.:MuTterpan-npecc, JI., Xumus. 2005.-
240 c.

3. TonwOpaiix 3.4., Macno E.N. COopHuK 3ama4 U ynpakHeHH 1o xumun. M, M3marenbcTBo:
ACT, Actpens, 2007. —383 c.

4. Koposun H.B. OOmas xumwus: [Yuebd. g TexHMUecKuX HampaB. W cren. Bysos]/.H. B.
Koposun — 11-e u3n.. — M.: Beicmas mkona, 2009. — 557 c.

5. OOmrass u HeopraHWYecKas XUMHs: [y4EeOHHK JJIi CTYICHTOB XHWMHMKO-TEXHOJIOTHYECKUX
cnenuanbHocTel By30B] / H. C. AxmeroB. - Beicimast mikosna, 2009. - 742 c.

6. OOmass u HeopraHu4yeckas XUMHUs : [y4eOHUK JUIsl CTYACHTOB BBICIINX YYCOHBIX 3aBEICHUMA,
oOyyaromuxcst 1Mo HampaplieHHIo U crenuanbHoctd "Xumus'"] / 5. A. Vrail. - 4-e u3zn., crep. - M. :
Bricmas mkona, 2004. - 526, [1] c.




6.3. Memoouueckue ykazanus, peKomeHOayuu u opyaue Mamepuaisl K 3aHamusim

1. Crynko T.B. «OcHOBBI 001Iel 1 HEOPTAHUIECKONH XUMHUM» DJIEKTPOHHBINA KypC TUCIUIUIAHBI /
http://moodle.kgau.ru / Kpacnosipck / ®I'bOY BO KpacHosipckwuii

6.4. I[Ipoepammnoeobecneuenue

1. Microsoft Windows 7 Russian Academic OPEN Jlunensus Ne47718695 ot 22.11.2010;
2. Oducusrii maket LibreOffice 6.2.1 CBoboxno pacupoctpansemoe [10 (GPL);

3. Kaspersky Endpoint Security nmns OuszHeca Cranmaptabeiii Russian Edition nwa 500
nons3oBarenet Ha 1 rom (Ediucational License) Jlumensust 1B08-211028-062243-873-1958 ¢
28.10.2021 mo 18.12.2022 r;

4. IlporpamMHast cuctema Jajsi 0OHapyKEHUsI TEKCTOBBIX 3aMMCTBOBAaHHMH B y4COHBIX W HAYYHBIX
pabotax «Anturuiaruat BY3» - JIunenszunonnsiii gorosop Ne Ne2281 ot 17.03.2020 r.;

5. Moodle 3.5.6a (cucrema AMCTAHIIMOHHOTO OOpa30BaHUs) - OTKPBHITHIE TEXHOJOTMU JIOTOBOD
969.2 ot 17.04.2020 ;

6. bubnuoTteunas cucrema «Mpouc 64» (web Bepcus) - Konrpakr 37-5-20 ot 27.10.2020 r.;
7. Sanexc (bpayzep / uck) - becrmatno pacnpoctpansemoe [10.



KAPTA OBECIIEYEHHOCTH JIUTEPATYPOH
KapenpaXMMUU. Hanpasneane mnoarotoBku 19.03.02 (IlpoaykTsl TWUTaHUS €3 PACTUTEIBHOTO ChIphs). Juciummaa «OCHOBBI oOmeld u
Heoprannyeckon xumuny. KonnuectBo crynentos 20.
OO6mas TpyaoeMKocTh auciiuiiHabl 180 yacos: nekiuu 34yac.; madboparopasie padotsl S0 vac.; CPC 60 gac.

Bun uznanus Mecro Heobxonnmoe
Bux Ton XpaHeHHs xommdectBo | KosmmuecTBo
3aHATHN HaumenoBanue ABTOPBI WsnatenscTBo — K3, 3K3. B By3€
[Teu. | Onexrtp. | bubn. | Kad.
OCHOBHast
O.B. Jlemuna, E.B.
JI, JI3, OOGm1as 1 HeopraHUYecKas
CPC xumus Y. 2. 1"?11?]6:::},1251. Kpacl'AY 2013 + + 20 60
A.B. CyBopos, o
JI, JI3, OOGm1as 1 HeopraHU4ecKas AT . 2017 https://www.biblio-
CPC xumusi B 2 1. Tom 1 H . Mocxksa:FOpaiir + online.ru/bcode/400534
HUKOJIbCKHI
JI, JI3, OOGm1as 1 HeopraHUYecKas A.B. Cysopos, A . 2017 https://www.biblio-
CpPC xumus B 2 T. Tom 2 b. Hukonbckuit Mocksa:lOpaiit + online.ru/bcode/400535
O.B. [lemuna
JI, JI3, OO01Ias ¥ HeOpraHu4ecKast ’
Cpe L] E.B. I'paucsa, KpacTAY 2013 + + 20 65
C W.N. T'omoBHeBa
JI, JI3, OcHOBEBI 0011IEH 1
CPC HEOPraHM4IeCKON XUMUH T. B. Crymko Kpacl'AY 2012 + + + 20 2
JI, JI3, OcHOBEI 0011IEH 1
CPC | meopranmueckoil xumun. Y. 1 T. B. Crynxo Kpacl'AY 2016 + + + + 20 30/Mpbuc
JI, JI3, OCHOBBI 001IIEH U
CPC | Heoprauuyeckoit xumun. Y. 2: T. B. Crynxo Kpacl'AY 2016 + + + + 20 30/Mpbuc
JI, JI3, OcHOBEBI 001N 1
CPC | meopranmueckoil xumu. Y. 3 T. B. Crynxo Kpacl'AY 2016 + + + + 20 40/Mpouc
JOTIOJTHUTEIbHAS
JI, JI3, OO01mas u HeopraHu4decKas Axmeros H.C M.: Bricmias
L. - -
CPC XUMHUS IIKoJIa 2009 20 >0
JI, JI3, 3agaum ¥ ynpaxHEHUs 110 Cnmaxa HUT. M.: UnTerpa-
CPC o011l XUMUHN npecc 2002 - - 20 106
JI, JI3, OO01mas 1 HeopraHu4IecKas Vraii SA. CII6.:UTK Tpamr, | 2004 N N 20 20
CpPC XUMHS

JlupexTop HaydHOU OMOIMOTEKH




7. Kputepuu olleHKM 3HAHWI, yMEeHHi, HABBIKOB M 3asiBJIEHHBIX KOMIIETEeH NI

Texymass arrecTamusi CTYJICHTOB NIPOU3BOIUTCS B JAMCKPETHBIE BpPEMEHHBIE HHTEPBAJbI
JIEKTOPOM U IpernojaBaTeieM, BeAYIIUMHU J1a00opaTOpHbIe 3aHATHS 10 AUCHUILINHE «OCHOBBI 001IeH 1
HEOPraHUYECKON XUMUU» B CIENYIOMHX (HopMax:

e TECTHPOBAHHUE;

e BBINOJHEHHUE JTa00OPATOPHBIX PadOT;

e 3ammTa JJabopaTopHBIX padoT (0TYET);

e OTJEJIbHO OILEHUBAIOTCS JINYHOCTHBIE KaUeCTBa CTYJEHTa (aKKypaTHOCTb, UCTIOJHUTEIBbHOCTD,
MHHUIIMATUBHOCTh) — paboTa y JOCKH, CBOEBPEMEHHAs CJlaya OTYETOB K J1a0OpaTOpHBIM
pabortam.

IIpoMekyTOUHBII KOHTPOJIb 110 PE3yIbTaTaM MPOXOXKACHUS TUCIHUILTHHBI «OCHOBBI 00IIIEeH U
HEOPraHMYECKON XUMUUNIPOXOAUT B (popme sk3ameHa. Pe3ynbTaT sk3ameHa nobapisercs K Oaiiam,
NOJYYEHHBIM CTYIEHTaMM B MEPUOJ CEeMECTpoBOi palboThl. Bompockl k sk3aMeHy u apyrue (Gpopmbl
KoHTpoJist cMOoTpuTe B DOC «OCHOBBI O0IICH 1 HEOPTAHUYECKON XUMUM.

B cnyyae modydyeHHsT CTYJEHTOM HEYJOBJICTBOPUTEIbHOM OLEHKM WIM HEABKH Ha
MPOMEXKYTOUHBIM KOHTPOJIb, JHMKBUAAIMS 0Opa3oBaBLICHCS 3a0JKEHHOCTH OCYILIECTBISIETCS B
YCTAQHOBJICHHBIE CPOKH COIJIACHO  yTBepxkJaeHHoro «['paduka JHMKBUAALUMM — aKaJIEeMHUECKUX
3aJ0JDKEHHOCTEN.

CryneHnrt, mnpomycTHBIIMK JaOopaTopHble paboThl 00sf3aH OTpaboOTaTh WX B YKa3aHHOE
npenojaBaTesieM BpeMms U 3alUTUTh padboTy. Hemocraromme Oamibl MOMOMHSIOTCS pPELICHHEM
pacdeTHBIX 3aja4, a TaKk JkepaboToil B JUCTAHIIMOHHOM Kypce Ha tuiargopme Moodle
https://e.kgau.ru/course/view.php?id=1456..

8. MaTtepuajibHO-TEXHUYECKOE O0ecnevyeHre JUCHMIIMHBI

Ayn. 2-04 Yyebnas ayauTopus 11l TPOBEACHUS 3aHATHI JIGKITMOHHOTO TuTa: [1apThl, cTynbs,
MYJIbTUMEIUHHBIA KoMmIuieke VivitekD945Vx. Habopsl [eMOHCTPallMOHHOTO O0OpYAOBaHHUA U
ydeOHbIe HaTJISATHbIE TIOCOOUSI.

Ayn. 1-08 YueOnas aynuTopusi AJisi MPOBEACHUS 3aHATUH CEMHHApPCKOTO THIIA, KypCOBOIO
MPOEKTUPOBAHUS (BBIOJIHEHUSI KYPCOBBIX Pa0OT), IPYNMOBBIX U HWHIAMBUAYAIbHBIX KOHCYJIbTAIIMM,
TEKYLIETO KOHTPOJSI M MPOMEXKYTOUHOM aTrectaruu: CTONbI, CTYJbs, 1OCKa, CTEH/IbI, JabopaTopHas
nocyna, peaktuBbl.Harmsgaeie mocoous. [Ipuboper u obopynoBanme: llenTpudyra madoparopHas
knmuaudeckas OIlH-3; Hutpar-tectep CODKC-Dkorectep2; WMonomep mabopatopusii M-160;
Pedppaktomerp UPD-464; pH-merp-mmmmuBoasTMerp. pH-150M; ®dotomeTp (oTornekTprudecKkuit
K®K-2; [Tnutka 3neKTpuyecKas.

9. MeToanuyecKue PEKOMEHAAIUHA IO OPraHu3aliuu U3yIYCHUA TUCHUIIJIMHBI

Jucuunnay «OCHOBBI 0OOIIEH U HEOPTaHUYECKOM XUMHM» PEKOMEHIyeTcsl pa3OuTh Ha CeMb
MoayieH. Jlis ycrnemHoro OocBOEHHMsl KaKAOro M3 IUCHMIUIMHAPHBIX MOAYJEH CTYAEHT JOJDKEH
BHHUMATEJIbHO NPOCIYIIATh W 3aKOHCIEKTUPOBATH JIEKLIUIO II0 O3TOM TeMe, IMOATOTOBUTHCI K
BBITIOJITHCHHIO JIA0OpAaTOpPHOM pPabOThI, BBIMIOJIHUTH ATy JabopaTOpHyl0 paboTy B jabopaTopuud H
3aIUTUTh €€, BBINOJIHUTH JOMAIHEE 3a/laHue U B CPOK CIIaTh €ro Ha mpoBepKy. Kakaplii U3 BUIOB
y4eOHOIl JesTeNbHOCTH OLEHMBAETCs B OalaXx M Y4YMThIBaeTcs B peWTuHre cryneHra. Jlis
CaMOKOHTPOJISI CTYACHTOB NPEJHAa3HAYEHBI TECTHl U KOHTPOJIbHBIE BOIPOCHI B y4eOHOM MOCOOUU ISt
CaMOCTOATENbHOW paboThl. KOHTPOIb OCBOGHUS TE€MBI CTYJEHTOM OCYILECTBIISETCS B BUJE 3aILUTHI.
CryneHTbl TakXe MOTYT BOCIIONB30BaThCs JAWCTAaHIMOHHBIM KypcoMm Ha miardgopme Moodle,
CaMOCTOSITEJIbHO M3YYUTh TEMY M B Cilydae MpOIyCKa ayAWTOPHOIO 3aHATHUS IO YBAKUTEIbHOU
NPUYHHE, TPEAOCTABUTH MPENOAABATENIO MOAPOOHBIN KOHCIIEKT JICKIHH.

Jlisl KOHCHEKTHPOBAHMS JIEKLUH PEKOMEHIYETCsl 3aBECTH OTIENbHYIO TeTpaab. KoHcmekT
KaKIOW JIEKIUM CIeAYyeT HauMHATh C Ha3BaHUS TEMBbI JIEKIIMM U yKa3aHUs JaThl €€ npoBeaeHus. Bee
3arOJIOBKHM pa3ZiesioB JIEKLUHU CJEAyeT 4YETKO BBIACNATh, HaNpUMep, NoAuépkuBaHueM. Bo Bpems
JEKLIUU CJeNyeT BHMMATEIBHO CIEJUTh 33 XOJOM MBICIM JIEKTOpa M 3alUChIBaTh Ba)KHEHIIME
OIpeieNIeHus], pa3bsiACHEHMsI, (POPMYJIbI, Ha3BaHUs BEILECTB, YPAaBHEHUsI XUMHUECKUX peakiuil. Taxxke
HYXXHO CTapaThCsi BOCIPOU3BOAUTH B KOHCIEKTE PUCYHKH M TaOJMIBI, KOTOpPbIE IEMOHCTPHPYET
aektop. [Ipu camocrosiTenbHON paboTe CTyAEHTAa C KOHCIEKTOM JIEKLUH ClIeAyeT OCYIIECTBIATH
CaMONPOBEPKY, TO €CTh CICTUTH 332 T€M, YTOOBI OCBOCHHBIM OKAa3aJICsl BECh MaTepHall, U3JI0KCHHBIN B
JEKIHH.



Ji1st HOArOTOBKM U OPOPMIICHHIO OTUYETa O JIaOOpaTOpHON padoTe CleayeT 3aBECTU OT/CIbHYIO
teTpaab (mabopaTopHbIii >kypHa). HeoOxomamma gomammHssi caMmMoOCTOSTEIbHAs TOATOTOBKA K
nabopaTopHbIM paboTaM. JlomamiHss MOArOTOBKA SBISETCS HEOOXOJMMOM 4YacThiO J1a0OpaTOPHOM
paboTsl. be3 Heé HEBO3MOXKEH OCMBICICHHBIH MOAXO0/] K BBITOJHEHUIO SKCIEPUMEHTOB M U3MEPEHUH.
Kpome TOro, orpannyeHHoe Bpems, OTBOAMMOE Ha BBIIIOJHEHHE JIAOOPATOPHOW pPaboOTHI, Tpedyer
XOPOIIO CKOOPAMHUPOBAHHBIX ACUCTBHUH CTyJEHTA, K KOTOPHIM TaK)Ke HEOOXOJUMO IMPEIBAPHTEIHEHO
noarotoButhes. Ilocne 3aBepiieHHs 3KCIEPUMEHTANIBHOM YacTH paboThl HEOOXOAWMO MPOHM3BECTH
00paboTKy MOJTy4EHHBIX PE3YNIBTATOB, C/IENATh BEIBOABI U 3AIIUTUTH paboTy y IperoaaBaTes.

[Ipuctynasi K BBINOJIHEHUIO JOMAIIHUX 3a/JaHUM, CIEIyeT CaMOCTOSATENIBHO NpopadoTaTh
Marepuall yueOHHMKa, YKa3aHHBIH BO BBEJCHWU K KaXKIOMY JOMAIIHEMY 3aJaHUIO, a 3aTeM pa3o0parh
IpUMEpPBI pelIeHUs] THIOBBIX 3a7ay, npuBenEHHbIE TaM ke. Oco0oe BHUMaHHE NPH 3TOM CIeIyeT
Oo0OpaTHTh Ha AITOPUTMBI pelIeHus 3agad. [Ipu pemeHnu 3amad PeKOMEHIYETCS HCIIONIb30BaTh
3HAYCHUsI CIPABOYHBIX BEJMYMH, KOTOpPbIE TNPHUBEAEHBI B TNPWIOKEHUSIX K TaHHOMY Yy4eOHOMY
ocoOuro.



10. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu npoBeaeHNY 3aHATHI TPUMEHSIOTCS CIIEAYIONIHE 00pa30BaTeIbHbIE TEXHOJIOTHHU:

Tabauma 11
HasBanue moxyms Bupn 3ansatus Hcnonb3yeMslie 00pa3oBaTebHbIC Yackl
JIUCIAILINHBL (JI, JI3) TEXHOJIOTMH

Monayas 2 J Jlekuuu — mnpesenrauuun  (PowerPoint), 2
Crpoenne BemecTsa Bujeonekuuu. Jleknuum ¢ 2nemMeHTaMu

Oecenbl. JlMCTaHIIMOHHBIN Kypc Ha

wiatgpopme Moodle.

TecTupoBaHu€e, YCTHBIE OTBETHI
Moayab 3 Yuenne o JI Jlexiiuu — mnpesentrauuu  (PowerPoint), 4
XHMHYECKOM Buaeonekuuu. Jleknuum ¢ 3aeMeHTaMu
npouecce JI3 Oecenpl. JlMcTaHIIMOHHBIH ~ KypCc ~ Ha

matdopme Moodle

JlaGopaTopHble = SKCIIEpUMEHTHI.  Pemenue

3aJ1a4, TECTUPOBAHUE, KOHCYJIbTAIlUU.
Mopnyas 4 Jd Jlekiuu — mpeseHtauuu  (PowerPoint), 6
XuMHn4yeckue Bujeonekuuu. Jleknuum ¢ 2JIeMeHTaMHu
MPOoLecChl B J3 Oecenpl. JIMCTaHIIMOHHBIN  KypC Ha
pacTBopax mwiardopme Moodle

JlaGopaTopHble = SKCIIEpUMEHTHI.  Pemenue

3aJ1a4, TECTUPOBAHUE, KOHCYJIbTAIlUU.
Monyas S. J Jlekuu — mpesentauun  (PowerPoint), 6
CBoiicTBa Jlekun C 3JIeMEHTaMU Oecenbl.
HEMeTAJJIOB H HX J3 JuctaHioHHbIH Kypce Ha matgopme Moodle
cOeIUHEeHU JlaGopatopHble 3KCHEpUMEHTHI. Pemienue

3a/1a4, TECTUPOBAHUE,.
Monayas 6 CBoiicTBa J Jlekuuu — mnpesenrauuun  (PowerPoint), 4
MeTAJJIOB M UX Jlexuun c 3JIEeMEHTaMU Oecenpl.
cOeIUHEeHU J3 JluctaHuMOHHBIH ~ Kypc Ha  miatgopme

Moodle.

JlaGopaTopHble  SKCHEpPUMEHTHI.  PereHue

3a/1a4, TECTUPOBAHUE.
Hroro 24
W3 HuX B UHTEPaKTUBHOM (popme 12
Hroro 180
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