[loKyMeHT NonucaH NpocToil 3N1eKTPOHHOM NOANMUCHI
WHdopmaums o BnagenbLe:

OO: mwtpres HukPPIIPICEPEPCTBO CEJIbCKOIO XO3SMCTBA POCCUNICKON OEJIEPALINN

[lomkHocTb: Pektop

[lara nogmucanus: 09.062MPKYPCKUM TOCY ﬂAPCTBEHHBIﬁ ATPAPHbBIN VHUBEPCUTET
YHUKaNbHbIA NPOrPaMMHbIi KNHoY: umenu A.A. EXXEBCKOI'O

17c6227919e4cdbibAd7b68 259 T REHHEHH aBTOMOGHITHHOIO TPAHCIIOPTA M ArPOTEXHONOTHiA

YTBEPXIALO:
Hupexrop
=" " H.H. Benbkos
«27» wmapra 2026T.

Pabouas mporpamma JTUCITUTIIUHBI

B/1.08 Xummust

CneunanbHocTh: 38.02.01 — DxoHOMUKA U OyXraaTepcKuil yuer (1o OTpacisim)

(mporpamMma MoJAroTOBKH CIEIIUATUCTOB CPEIHETO 3BEHA)

dopma oOydeHuUs: ouHas / 3a09HASA
1 xkypc; 2 cemectp / 1 Kype

Mononexubii 2025



1. IIEJIH U 3AIAYM OCBOEHMS TUCHUTIIMHBI

Iesu ocBOEHMS AUCHUTITUHBI:

- amanTtanus 00ydJarIuXCcs K yCIOBUSAM TUHAMHYHO Pa3BUBAIONIETOCS MUpPa, (hop-
MHUPOBaHHE WHTEIUICKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOW K caMO0Opa30BaHUIO, CO-
TPYAHUYECTBY, CAMOCTOSTEILHOMY TMPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUsX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHUEM;

- (opmupoBaHHE y OOYYaIOIIMUXCS KIIOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCH-
Ui1), IMEIOINUX YHUBEPCAIbHOE 3HAYCHHUE ISl PA3IMYHBIX BHJIOB JESATEIBHOCTH: Pe-
HIeHUs Npo0sIeM, IoMcKa, aHalnu3a U 00paboTKu HHQpOpMAITUU, HEOOXOIUMBIX JIJIsl TIPHU-
O0OpeTeHHUs OTbITA ACITEILHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B IIO3HAHUN XWMHH,
a TaKKe JJI OLICHKU C TO3UIIUNA DKOJIOTHUECKO 0€30MacHOCTH XapaKTepa BIHSHUS Be-
MIECTB ¥ XUMHUUYECKHX MTPOIIECCOB Ha OPTraHM3M YeJIOBEKA U MPUPOTHYIO CPEY;

- pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX CIIOCO0-
HOCTEH O0yJaromuxcs: CIIOCOOHOCTH CaMOCTOSITENTLHO MPHOOpPETAaTh HOBHIC 3HAHMSI TI0
XUMHUH B COOTBETCTBHH C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIb30BATh COBPEMCHHBIE
WHGOPMAITMOHHBIC TEXHOJIOTHH JUTS TTOMCKA M aHalu3a y4eOHOW W HAYYHO-TIOMYJISIPHOMN
UHGOPMAITUH XUMHYECKOTO COACPKAHUS;

- (¢opMHUpOBaHWE W Pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHNS, HaONI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEO0OXOMMBI, B YaCTHOCTH, TIPH TUTAHUPOBAHUH U MPOBEACHUN XUMHUYECKOTO dKCIIEPH-
MEHTA;

- BOCIIUTaHUE y 00ydaromuxcst yOekIEHHOCTH B TYMaHUCTHYECKON HAIIPaBJICHHO-
CTH XUMUH, €€ BAKHON POJIM B PEIICHUU TII00ATBHBIX MPOOIEM PAIIMOHAIIBHOTO TIPHPO-
JIOTIOJIb30BAHMSI, TIOTIOJTHEHUSI DHEPTETUUECKUX PECYPCOB U COXPAHEHHS MPUPOTHOTO
paBHOBECHS; OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJIE U CBOEMY
3I0POBBIO, & TAK)KE€ MPUOOPETECHUS OIbBITA WCIIOIH30BAHUS MOTYUYCHHBIX 3HAHUU IS
PUHATHUS TPAMOTHBIX PEIICHUNA B CUTYAIUAX, CBI3AHHBIX C XUMHUECKUMU SIBJICHUSMU.

OcHoBHasi 32/1a4a OCBOEHUS TUCHUTLINHBI:

" OCBOGHHME MOJAXONOB K ONpPENENCHHIO CONEPXKAHHS M HOCTPOCHHS MpPEIMETa
npeaycMaTpuBaioT (GOPMUPOBAHUE YHUBEPCATHHBIX YUCOHBIX ACHCTBUIA, UMEIOMNX Oa-
30BO€ 3HAUEHHWE ISl Pa3jMYHbIX BUAOB ACSITEILHOCTH: PEIICHUS MpoOjeM, MOWCKa,
aHanu3a 1 o0paboTKU MH(OpMALIMU, HEOOXOJUMBIX IJIsi IPUOOPETEHUSI OMbITA MPAKTH-
YEeCKOM U HCCIIEI0BATENbCKOM JesITeIbHOCTH, 3aHUMAIOIe Ba)KHOE MECTO B TMO3HAHUU
XUMHU.

Pesynbratom ocBoeHust mucrutuinabl «bJ[.08 Xumus» oOydaronumucs mo crie-
muanbHocTH 38.02.01 — DKOHOMUKA M OyXraiaTepckuil y4eT (110 OTpacisiM) sSBIISIETCS
OBJIaJICHUE OCHOBHBIM BUJIOM MpodeccuoHanbHou nesrenbHoctu (BII) u cooTBet-
CTBYIOIIIMMU KOMIIETEHIUSIMHU.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM



IMPOI'PAMMBbI

JucrunnnHa « XUMUS» HaXOAUTCS B CPeIHEM 0011e00pa3oBaTebHBIX 0a30BbIX
JUCHUIUIMH U3 00513aTEeNIbHBIX MPEAMETHBIX 00J1acTel y4eOHOTO TIJIaHa.

HucuuminnHa nzydyaerca Ha 1 kypcee Bo 2 cemecTpe (ouHOe 00yueHue), Ha 1 kypce
(3ao4yHOE OOyUeHUe).

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110
JUCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMMU PE-
3YJbTATAMU OCBOEHUSI OBPA3OBATEJIBHOM ITPOT'PAMMBI

B PE3YJIbTATC OCBOCHUS JUCIHIIJINHBI O6y‘laIOIHHI>'ICH AOJKCH OBJIAACTL YMCHMUA-

MU U 3HAaHUAMHU B LECIIAX HpI/IO6peTCHI/IH clIcayrommx KOMHGTCHHHﬁZ

HaumenoBanmue
KOMIIeTeHI[UH
(1aHupyembie pe-

Ilnanupyembie pe3yJbTaThl 00yUeHHsI 0 TUCHMILIHHE,
XapaKTepU3yIolIue 3Talbl

Kox | 3Y/IbTaThI OCBOEHHS (¢opMupoOBaHUSS KOMIIETEHIHMH
OIl)
OO0mue komneren- | B o0sacTu 3HaHNs U NOHUMAHKS (A)
nuu 3nanus:
~Ba)KHE:I\/JIHII/IE': XUMHUYCCKHUEC IIOHATHUA: BEUICCTBO, XI/IMI/ILIGCKI/Iﬁ 3JIC-
MEHT, aTOM, MOJIEKYJia, OTHOCUTEIbHBIC aTOMHAsI U MOJICKYJIIpHas
MacCChbl, HMOH, aJIJIOTPOHI/ISI, HU30TOIIbI, XUMHNYCCKas1 CBA3b, BHGKTpO-
OTPHUIIATEIILHOCTh, BAJIGHTHOCTh, CTENIEHb OKUCIICHHUS, MOJIb, MOJISIP-
Hasi Macca, MOJISIPHBI 00beM Tra3000pa3HbBIX BEIIECTB, BEIIECTBA
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOEHHS, PACTBOPHI, DJICK-
TpO.HI/IT nu HGSJICKTPOHI/IT, BHCKTpOJII/ITI/ILICCKaSI Jucconuanus, OKHUC-
JIATENL U BOCCTAHOBHUTEIDL, OKHCICHHE W BOCCTAHOBJICHHE, TEIUIO-
. BO 3(deKT peaknuu, CKOPOCTb XMMHUYECKON pEakIud, KaTallus,
CozeitcTsoBarth XUMUYECKOE PABHOBECHE, YIVIEPOAHBIA CKeJeT, (yHKIIMOHATbHAsS
COXpaHeVHmO OKpY- rpyIia, u130Mepus, TOMOJIOTHS;
KAIOWICH CPCABL, PO~ |- o1 oBHbBIE 3aKOHBI XHMMUM: COXpaHEHHUsI MAacCChl BEIIECTB, MOCTOSH-
cypeocheperreruio, CTBa cocTaBa BeulecTs, [lepronnueckuii 3akon [[.1. Menaeneena;
TPUMCHATE  SHAHUA |- op o pHpIe TEOPHH XUMHUHU, XUMUUYECKOU CBSI3H, IJICKTPOJIUTUUECKON
OK. 07 | 00 u3MeHenun Kiu-

Marta, IMPUHIIUIIBL Oc-

aucconuanu, CTpOCHUA OPraHUYCCKUX U HCOPraHUYCCKUX COCAU-
HEHHI;

HKITBOT pOM3- |- . .
PEAIIIBOTO POM3~ |- ok HeifIie BEIIECTBA M MaTepHAIIbI: BaKHEHIINE METAILIBI M CIIa-
BOJCTBa, 3(hdekTus- )
2 BBI: CepHasi, COJIsIHAs, a30THAsl U YKCYyCHAsl KHCIOTHI, OJIarOpOTHEIE
HO JIeHiCTBOBaTh B
ACHCT rasbl: BOAOPOJ, KHCIOPOJI, TaJIOTCHBI, IEJIOYHbIC METaUIbl, OCHOB-
Ype3BBIYAWHBIX  CH-
pes M| Hple, kucmOTHBIC M aM(OTEPHBIE OKCHIBI M THAPOKCHIBI, IMENOUH,
Tyanusx

YIJIEKUCIIBIA U YrapHbIW I'a3bl, CEpHUCTBIN ra3, aMMHAaK, BOJA, IIPU-
POIHBIN a3, METaH, 3TaH, dTUJICH, aleTWIEH, XJIOPUI HATpHUs, Kap-
OoHaT U TUApOKapOOHAT HATPUs, KapOoHaT u (ocdar KaabIus, OCH-
30J1, METaHOJI M 3TAHOJI, CJIOKHBIE 3(UPBI, )KUPBI, MblJIa, MOHOCAXa-
puasl (TIrOKO03a), Iucaxapuibl (caxaposa), moymcaxapuibl (Kpax-
MaJl ¥ LEJUII0JI03a), aHWINH, AMUHOKHCIIOTBI, OEJIKH, HUCKYyCCTBEH-
HBIE U CUHTETUYECKUE BOJIOKHA, KayUyKH, I1JJaCTMACCHI.

Ymenun:

- Ha3blBaTh: U3YUYEHHBIE BEILIECTBA IO TPUBHAJIBHON MM MEXKIyHa-




POAHON HOMEHKJIATYPE;

- OIIPEAEIIATH: BAJEHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMHYECKHUX dJIe-
MEHTOB, THUIl XUMHUUYECKOU CBSI3U B COCUHEHUSX, 3aps]l HUOHA, OKUC-
JUTENb U BOCCTAHOBUTENb, NPUHAJIEKHOCTh BEIIECTB K Pa3HbIM
KJIacCaM HEOPTraHMYECKUX U OPTaHUYECKUX COCTMHECHUIA;

- XapaKTEepU30BaTh: 3JIEMEHTHI MAJIbIX [IEPUOJIOB MO UX MOJIOKEHUIO
B [lepuonnueckoni cucreme J1.11. Menneneesa;

- o01IMe XUMHUYECKHEe CBOICTBA METaUIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX COCTMHECHMUIA;

- CTPOEHHE U XUMHYECKUE CBOWCTBA U3YYEHHBIX HEOPTAHUYECKUX U
OPraHUYECKUX COCIUHEHUM;

- OOBSACHATH: 3aBUCHMOCTbH CBOMCTB BEIIECTB OT HX COCTaBa U
CTPOCHHUS, IPUPOTY XUMHUUECKON CBSI3U (MOHHOW KOBAJICHTHOM, Me-
TaJUTMYECKOM W BOJIOPOHOM), 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaklUMy U TOJIOKEHUE XHMMHUUYECKOTO PAaBHOBECHUSI OT Pa3IMYHBIX
(hakTopoB;

- TIPOBOJMTH: CAMOCTOSITENIbHBIN MOUCK MH()OPMAIIMH C HCIIOJIB30-
BaHMEM DA3JIUYHBIX HWCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX HW3JIaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

- HCIIONIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUHU i 00paboTKU U
nepenayn nHGOPMAILIUU U €€ TPEACTABIICHUS B pa3IUnYHBIX Popmax;
- CBSI3bIBaTh: M3yUYEHHBIH MaTepual co CBOe mpodeccHoHaIbHON
JESATEIBHOCTBIO;

- pelaTh: pacueTHbIEe 3a7aud M0 XUMHUYECKUM (OopMysiaM U ypaB-
HEHUSM,;

- UCTIOJIb30BaTh MPUOOPETCHHBIE 3HAHMS 1 YMEHHUS B TIPAKTHIECKOM
JESITEIbBHOCTH U TOBCETHEBHOM JKU3HMU.




4. OFBEM JUCHUIIJIMHBI B BAYETHBIX E/IUHUIIAX C YKAZAHUEM
KOJIMYECTBA YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIINXCA C TIPEITIOJABATEJIEM (11O BUJAM YYEBHBIX 3AHSI-
THUIA) U HA CAMOCTOSITEJBHYIO PABOTY OBYUAIOIIIUXCH

HToro akageMU4eCKuX 4acoB JUCIMILIMHLI COCTaBIsAET 96 4acoB.
4.1 O0bem TUCUMILIMHBI U BUABI Y4eOHOI padoThI

4.1.1 Ouynas ¢popma odyuenusi: 1 Kypc, cemectp — 2,

(dbopma KOHTPOJISI — 3a4ET C OLIEHKOM

Buj yue6Hoii pa6oThI O6nem yacoB | OO6beM yacoB
BCEro 1 cemecTp
OO0mas TPy10€eMKOCTb THCIUTITHHBI 926 92
Oobsi3aTesibHAs yueOHAsA HATPY3Ka (BCero) 96 926
B TOM YHCJIC: - -
Jlexmuu (JI) 60 60
ITpakTueckue padotsl (I1P) 36 36

4.1.2 3aounasi popma odyuenusi: 1 kypc, Gopma KOHTPOJISI — 3a4€T C OLIEHKOM

Bup y4yeOHoii pa6oThI O6bem yacoB | OObEeM yacoB
BCErO 1 cemectTp

Oo01mast Tpy10eMKOCTb TUCHHUILTHHBI 926 926
Oobs3aTesibHast yueOHasi HAarpy3Ka (Bcero) 96 96
B TOM YHUCIJIE: - -

Jlexmuu (JI) 10 10
[TpakTruueckue padbotsl (I1P) 2 2

CamocTosiTesibHasi padoTa: 84 84
KontposbHas padora - -

CamocTosiTeIbHOS H3YUCHHUE Pa3/iesioB 84 84




5. COJJEP’KAHUE YYEBHOM JUCHUILJINHBI

Conepmanne AUCHHUIVIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM € YKA3aHUEM OTBCACHHOI0 HA HUX KOJIHYE€CTBA 1aC0B

5.1.
U BU/JIOB Y4eOHBIX 3aHATHI
5.1.1 Ounas ¢popma o0yueHust
Conep:xxaHnue yueOHOIro MaTepuaJa, J1adopaTopHble padoThl M NPAKTHYECKHE 3aHSATHS, CAMOCTOATEIbHASA
HaumenoBaHue Aep y P ’ paTop P P ’ Oobem
padora o0yyawimxcs, Kypcoasi padora (Ipoekr)
pa3/iesioB U TeM 4acoB
(ecu npedycmompeHvl)
1 2 3
PA3JIEJ 1. TEOPETUYECKHUE OCHOBBI OPT AHUYECKOW XUMHHU
Tema 1.1 Conep:kaHue yueOHOIro MaTepuasa
Ipeamer [Tpeamer opraHuvecKoil XUMHH: €€ BOSHUKHOBCHHE, PA3BUTUE U 3HAUYCHHUE B MOJyUYCHHH HOBBIX BEIIECTB U MaTEPH-
OpraHu1eckoM annoB. TeopHst CTPOCHUSI OpraHnvecKux coeanrenuii A.M. ByTieposa, ee ocHOBHbIE mon0keHHs. CTPyKTypHBIE (op-
XHMEH. Teopus MYJIbI OPTaHUYECKUX BelecTB. [ 'oMoiorus, n3oMepus. XUMUYECKast CBS3b B OPIraHUYECKUX COCIMHCHHSX: KPATHBIC
CTpoCHUuMA
o rafmqecxnx CBSI3H, 0- U T-CBs3U. [IpesicTaBiienue o KiracCU(pHUKAIMKA OPraHuIeCKuX BemecTB. HoMeHKIaTypa opraHMuecKux co- 2
Eoennﬂeﬂnﬁ eIMHEHMI (CHCTEMaTHYeCKasi) M TPUBHAJIbHBIC HA3BaHUS BAXKHEHININX MPEICTABUTENICH KIIACCOB OPTaHUYECKHX BeE-
A.M. BytJaepoBa IICCTB.
PA3JIEJI 2. YIJIEBOJOPO/IbI
Tema 2.1 Conep:xkaHue yueOHOI0 MaTepuajia
IpeneabHbie AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKHH psif. MeTaH M 3TaH — IPOCTEHINNE MPEICTABUTENIN AIKAHOB: COCTAB, 2
YraeBoaopoasl XHUMHYECKOE CTPOCHHE, GPU3NICCKUE U XUMHUUYCCKUE CBOMCTBA (pEaKIiK 3aMEIICHUS M TOPCHHUs ), HAX0XK/ICHHUE B TIPH-

poJie, MoTy4YeHHe U MPUMEHEHHUE.

Conep:kaHue y4eOHOIro MaTepuaJia




Tema 2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psil. DTUIEH — MPOCTEUIINI MPEICTABUTEb ATKEHOB: COCTaB, XUMHU-

Henpeneabnsbie YEeCKOe CTpOeHHE, (GU3NYECKUE U XMMHUYECKHUE CBOWCTBA (pEaKUWU TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIIHH,
YIJIEBOAOPOAbI: | OKHCJICHHUS U TIOJMMEPHU3AIINH ), HAXOXKICHHUE B PUPO/IC, TIOJYICHHE U IIPUMCHECHHE.
aJIKeHBI, Ankanuensl: Oyraauen-1,3 u metunOyTtaaueH-1,3, XUMUYECKOE CTPOSHUE, PEaKlvs MOJUMEpH3AINK, MPUMECHEHHE
aJIKaJueHbl, aj- | (U1 CUHTE3a MPUPOJTHOTO U CUHTETUYECKOTO KaydyyKa U PE3UHBI).
KHUHBI AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJOTHYECKHUMA psifl. AIIETUICH — MPOCTEHIIHNIA MPEACTABUTEh AJIKH-
HOB: COCTaB, XUMHUYECKOE CTPOCHHE, (PU3NUECKHNE U XUMHUECKHE CBOMCTBA (PEaKIMK THAPUPOBAHUS, TAJIOTCHUPOBA-
HUs, TUApATalid, TOPEHUs), HAXOXKIACHUE B IPUPOJIE, MOTYyUYECHUE U TPUMEHEHUE.
[MpakTnyeckune 3aHATHA
[TpakTrueckas padota «IlomyueHue STUICHA U H3yYEHHUE €TO CBOMCTBY.
PacuetHble 3ajaun Ha ompeeieHne MOJICKYJISIPHON (hOPMYJIBI OPraHMYECKOTO BEIIeCTBa MO MAaCCOBBIM JIOJISIM aTo-
MOB XUMHYCCKHX JIEMEHTOB. PacuéThl 110 ypaBHEHHIO XUMHYECCKON PEaKITHH.
Tema 2.3 Conep:xkaHue yueOHOI0 MaTepuaja
ApomaTnyecKkue Apensbl: 6€H30J1 U TOJTYOJI, COCTaB, XUMHUYECKOE CTPOCHHE MOJIEKYJI, PU3NUECKHEe K XUMUUYECKHE CBOMCTBA (peaKIuu
YIJIeBOAOPOABI raJIOTeHUPOBAHUS U HUTPOBAHUS ), TOJydYeHUE U MpUMeHeHne. BrusHue 6eH3071a Ha opraHu3M denoBeka. [ eHeTnue-
CKasl CBSI3b YIJIEBOJIOPOJIOB.
Conep:xkaHue yueOHOI0 MaTepuaja
Tema 2.4 [Tpuponnsrii ra3. [lonmytHbie HedTsHBIE Ta3el. HedTh 1 ee mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPEeroH-

IIpupoanbie ncTou-
HHUKHU U epepadoTka
yIJ1€BOJOPOA0B

Ka, KPeKHHT (TepMUYeCKUi, Katanutudeckuid). [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHNE B IIPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosib u NpoayKThl €ro nepepadoTKH.
JlemoHcTpanus: - BujaeodparmMeHT «BymKkaHU3aIMs PE3UHBD)

IIpakTHYecKHe 3aHATUA

JlaGopaTopHbIE OTIBITHI:

- MOJICTTUPOBAHNE MOJIEKYJI OPTaHUYECKHUX BEIIECTB

PacderHble 3a1a4n Ha OnpeesieHIe MOJIEKYJISIPHOI (POPMYITbI OPraHUYECKOTO BEIIECTBA IT0 MACCOBBIM JIOJISIM aTo-
MOB XMMHUYECKUX JIEMEHTOB; PACYEThI 110 YPABHEHUIO XUMUYECKON PEaKIIHH.

PA3JIEJI 3. KUCJIOPOACOAEPKAINUE OPTAHUYECKHUE COEIMHEHUSA

Tema 3.1
Cnuprbl. PeHoJIbI

Conep:xaHue y4eOHOro MaTepuasa




[IpenenbHble OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOJ, XUMHUUECKOE CTpOCHUE, (PU3NYECKUE U XUMUYECKUE CBOM-
CTBa (peaklvy C aKTUBHBIMH METaJJIaMU, TAJIOT€HOBOIOPOaMHU, TOPEHHE), IpUuMeHeHue. Bomopoanas cBs3b. Ousno-
JIOTUYECKOe JeCTBHE MEeTaHOJIa M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHOroaToMHbIE CIUPTHI: ITUIICHTIINKOIb U TTUIEPUH, XUMUYECKOE CTPOSHUE, PU3NIECKUE U XUMHUYECKHE CBOMCTBA
(B3auMoielicTBYE CO HIEIOUHBIMHU METalIaM1, Ka4YeCTBEHHAs Peakusi Ha MHOI0aTOMHbIE ciupThl). Dusnosioruyue-
CKO€ JICHICTBUE HAa OpPraHu3M 4elioBeka. [[puMeHeHne ruieprta u 3TUIICHTJTUKOJIS.

®enoin. CtpoeHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHUE CBOMCTBA (peHoJ1a. TOKCHYHOCTh peHOIIa, ero (PU3UO0JIOTH-
YeCKOe JICHCTBUE HA OpraHu3M 4esoBeka. [Ipumenenue deHoa.

Tema 3.2
AJuberujsl.
KapGoHnoBrle kucJio-
ThI
CaoxHbie 3¢upbl.

CoaepkaHue yueOHOro MaTepuaia

Anpreruasl: GopManbIETHI U alleTAIBIACTH/I, XUMUYECKOE CTPOCHHE, (PU3NUECKUE U XMMUYIECKHE CBOMCTBA (PeaKInu
OKHCJICHUS U BOCCTAHOBJICHMSI, KAUECTBEHHBIEC PEAKINH ), TOTyUYeHUE U IPUMEHEHHE.

OIHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE KUCIIOTHI: YKCYyCHAsl KUCIIOTa, XUMHUYECKOE CTPOCHHE, (PU3NUECKUE U XUMU-
yecKkue cBoicTBa (00IIMe CBOMCTBA KUCIIOT, peakius 3TepuuKainm), norydeHue u npuMmenenue. CteapuHoBast 1
OJICMHOBAS KUCIIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHC-
JIOT, UX MOIOLIEE ICUCTBHE.

CrnoxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ HAponu3 ciioxHbIX 3(upoB. JKUpbl Kak TPOU3BOIHBIC
TTIMIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. ['MAPOIN3 KUPOB.

HpaKaneCKue 3aHATHUSA

JlabGopaTopHbIE OMBITHI:

- TOPEHUE CIUPTOB;

- B3aUMO/ICHCTBUE KpaxMaia ¢ HoIoM.

[TpakTuueckas padbota «CBONCTBA pacTBOPA YKCYCHON KUCIOTHD».

Pacuérnrie 3ala4d Ha OIIPEACICHUE MOH@Ky.]'I?[pHOﬁ (I)OpMy.]'IbI OpTraHNYCCKOr0o BEIICCTBA 10 MACCOBBIM JOJISIM aTOMOB
XUMHUYECKHX JIEMEHTOB U 110 Macce (00beMy) MPOAYKTOB CrOPaHHs; - pacu€Thl 10 YPABHESHUIO XUMUYCCKOHN peaKIuu.

CoaepkaHue yueOHOro MaTepuaia

Tema 3.3
YriaeBoanl

YriieBopl: cocTaB, KIacCU(PUKAIUS YIIeBOI0B (MOHO-, IU- M MOJIMCAaXapubl). [ TF0K03a — MpocTelmii MOHOCaxa-
pHUA: 0COOEHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3HUeCKHe U XUMUYECKUE CBOMCTBA IIIOKO3bI, HAX0XK/IEHNE B IPUPO/IE,
MPUMEHEHHUE TIFOKO3bl, OMOJIOTHYECKast POJIh B )KU3HEIEATEIIHHOCTH OpraHn3Ma desoBeka. @oToCHHTE3.

®pyKTO3a Kak u3oMep rroko3bl. Caxapos3a — NpeAcTaBUTENb AUCAXapUI0B, THAPOIN3 Caxapo3bl, HAXOKIEHUE B ITPU-
poJie u mpuMeHeHune. Kpaxman u meiroino3a Kak mpupoIHbIe TOJUMEPBI: CTPOSHHE KpaxMalia U MeJUTF0NI036], (Gu3u-
YecKUe U XMMHYECKHe CBOMCTBA KpaxMaia (THIpOJIN3, KaUeCTBEHHAs peakius ¢ HoaoM).

PA3JIEJ 4. ABOTCOJAEPKAIIIME OPTAHUYECKHUE COEJIMHEHMUSA

Tema 4.1
AMMHBI.

Conep:kaHue y4e0OHOIro MaTepuaJia




AMHUHOKHCJIOTHI. AMUHBL: METUJIAMHH — MPOCTEUILINI MPEACTaBUTEIh AMUHOB: COCTAaB, XUMHUUECKOE CTPOCHHE, (PU3NUECKUE U XUMUYe-
Beakn CKHUE CBOMCTBa (peakLUH ¢ KUCIOTaMU U TOPEHHST), HAXO0XKIEHUE B TPUPoJe. AMUHOKUCIOTHI KaKk aM(OTepHbIe opra-
HUYECKHe coeiMHeHNs. PU3ndeckue U XMMUYECKHe CBOMCTBAa aMHMHOKUCIIOT (Ha puMepe rimiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. CUHTE3 ENTHU/IOB.
benku kak npupoaHsie noaumepsl. [lepBuyHas, BTopuyHas U TpETHUHAs CTPYKTypa OesKoB. XMMHUYECKHE CBONCTBA
O€JIKOB: THIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIMH Ha OCJIKH.
Jemoncmpayus. nenatypaiiysi O€JIKOB PU HArpeBaHUM; 1IBETHbIE peaklUu OEJIKOB
PA3JIEJI 5. BBICOKOMOJIEKYJISAPHBIE COEJIMHEHUSA
CoaeprxaHnue y4eOHOIr0 MaTepuaJia
OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN: MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHB
Tema 5.1 MOJIMMEPU3ALINH, CPEIHASL MOJIEKYIIsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
IInacTtmaccesl. MOJIMMEPU3AIIHS U MMOJIUKOHICHCAIIHS.

Kayuyku. BosiokHa

[TnacTmacchl (MOAMATHIICH, TTOJIMITPOTTUIICH, TOTUBUHUIXIIOPHI, TOJUCTUPOIT). HaTypanbHbIN U CHHTETHYECKUE Kay-
qyKkH (OyTaJHEeHOBBIH, XJIOPONPEHOBBIN U N30IPEHOBBIH).

BonoxkHa: HaTtypanbHbIe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETUYECKHE
(KarpoH M JIaBCaH).

Hemoncmpayus: - 03HaKOMIICHHE C 00pa3aMu ITPUPOHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, KayJyKOB.

OBIIASA U HEOPTAHNYECKASA XUMMUSA
PA3JIEJ 6. TEOPETUYECKHUE OCHOBBI XUMHHU

Tema 6.1
Crtpoenue aToma.
Ilepuoguyecknii 3a-
KoH H Ilepuoauye-
cKas
CHCTeMa XUMHUYe-
CKHX 3JIeMEHTOB
. U. Menneneea

Coaep:kaHue y4eOHOr0 MaTepHuaja

Xumuyeckuit aneMeHT. AtoM. CoctaB aToMa, U30TOIBI. DJIEKTPOHHAsI 000JI0UKa. DHEPreTUYecKnue ypoBHH, MOIYPOB-
HU. ATOMHBIE OpOUTAJH, S-, P-, f- aeMenTbl. OCOOEHHOCTH paclpeieNeHus AIEKTPOHOB 110 OpOUTaIsiM B aTOMax Ma-
JBIX U OOJIBIITUX TTEPUOA0B. DJIEKTPOHHAS KOHPUTYpAIHs aTOMOB.

Ilepunognueckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux sinemeHToB .M. Menneneesa. CBs3p nepuonnde-
ckoro 3akoHa u [leproauueckoi cuCTEMbl XUMUYECKHUX JIEMEHTOB C COBPEMEHHOM TeopHel CTpOeHus: aTOMOB. 3aKo-
HOMEPHOCTH M3MEHEHMs CBOMCTB XMMHYECKHUX 3JIEMEHTOB M O0pa3yeMbIX UMM IMPOCTBHIX U CIIOKHBIX BELIECTB IO
rpynmnam M nepuojaM. 3HaueHUE MEPUOJIUYECKOro 3aKOHa M CHUCTeMbl XuMudeckux siemeHtoB .M. Menzaeneesa B
Pa3BUTUU HAYKHU.

Jemoncmpayus. Bunpl Tabnun «lleproanyeckas cucrema xumudecknx nemenToB JI. . Menneneesay

Tema 6.2
Crtpoenue
BelllecTBa.

MHuoroo0pa3ue Be-
1eCTB

Conep:xxanue y4eOHOro MaTepuasa




CrpoeHnue BeniecTBa. XuMuieckas cBsi3b. Bupl (KoBalieHTHas HEMOJSPHASI U MOJIIpHAsi, MIOHHAs!, METaNInYecKas) 1
MEXaHU3MBbl 00pPa30BaHUS XUMHUECKON CBsA3U (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). Bogopoanas cBs3b. Banent-
HOCTb. DJEKTPOOTPULATENBHOCTh. CTeneHb OKucaeHus. KaTnoHbl 1 aHMOHBI. BeniecTtsa MONEKyJISIpHOTO U HEMOJIE-
KYJISIPHOTO CTPOEHUS 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTBA.

Tunbl KpUCTAUIMYECKUX PELIETOK U CBOMCTBA BemecTB. [loHsATHE O qucniepcHbIX cuctemax. MICTUHHBIE pacTBOPHI.
KonnyecTBeHHBIE XapaKTEPUCTUKU pacTBOPOB (MaccoBast 01 BelecTBa B pactBope). Kimaccudukanus Heopranuie-
ckux coenuHeHuil. HomeHkiiatypa HeopraHu4ecKux BELIECTB.

Lemoncmpayuu: MOJENH KPUCTAIIIMYECKUX PEIIETOK.

Tema 6.3
XHMHUYeCKHe peak-
1107071

CoaepkaHue yueOHOro MaTepuaa

Xumnueckas peakuus. Kinaccudukanms XMUMUYECKUX peakIfii B HEOPraHMUECKOW U OPraHMYECKOW XUMUH. 3aKOH
COXPAaHEHHsI MacChl BEILIECTB; 3aKOH COXPAHEHNUs U MPEBPAICHUs YHEPTUH P XUMUYECKUX peakuusax. CKopocTs pe-
aKINH, €€ 3aBHCUMOCTD OT Pa3IHUHBIX (PakTopoB. CKOPOCTH pEaKIiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
OOpaTuMble peakIyH.

Xumnueckoe paBHoBecHue. DaKTOPBI, BIHUAIOLIUE HA COCTOSTHUE XUMUYeCKOro paBHoBecus. [Ipunnun Jle [laTense.
Onexrponutndeckas qucconuanus. CUibHbIE U cnadble 37eKTponTsl. Cpesia BOAHBIX paCTBOPOB BEIIECTB: KUCIas,
HeWTpanbHasi, menounas. Bomopoausiii nokasarens (pH) pactBopa.

Peakiiun HOHHOTO 0OMEHa B OpraHMYECKON U HEOpraHn4ecKoi XumMun. OKUCINTENTbHO-BOCCTAHOBUTENIbHBIE PEAKLINH.
[TonsiTrie 00 AMEKTPOIIM3E PACIUIABOB U PacTBOPOB coliei. [[puMeHeHne 3eKTpoIu3a.

Lemoncmpayuu: - MOAEIN KPUCTAJUIMYECKUX PEIIETOK;

— pa3yIoKEeHUe NEPOKCUIAa BOJOPO/Ia B IPUCYTCTBUU KAaTAIU3aTOPA.

IIpakTH4yeckue 3aHATHSA

JlaGopaTOpHBIii OMBIT: MPOBEACHNE PEAKIIUl HOHHOTO OOMEHA; OIpe/IesIeHIE CPEIbl PACTBOPOB BEUIECTB C IIOMOIIBIO
YHUBEPCAIBbHOTO UHANKATOPA.

[TpakTudeckas pabora «BrnusiHIE pa3In4HbIX (AKTOPOB HA CKOPOCTh XUMHYECKON PEAKLIUN».

PacueTHble 3a1aun: pacyeThl ¢ UCIOIb30BAHUEM MOHATUS «MACCOBasl 10JIsl pACTBOPEHHOTO BEUIECTBAY.

PacuéTHpie 3a/1a4n: pacy€Thl 10 YPABHEHUSIM XUMHUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI.

PA3JIEJI 7. HEOPTAHUYECKASA XUMUSA

Conep:kanue y4ye0OHOI0 MaTepuaia




Tema 7.1

Mertamnsl. [lonoxxenue metawmoB B [lepuoanueckoii cucreme xumudeckux snemeHToB J[. M. Menpaeneea. OcoGeH-

MeTtaJuibl HOCTH CTPOEHUS DJIEKTPOHHBIX 000JI049eK aTOMOB MeTauioB. Obmme Gpusndeckue cBorcTBa MeTaiyioB. [Ipumenenue
METaJUIOB B OBITY, IpUpo/ie U TeXHUKE. CIIJIaBbl METAUIOB. DJIEKTPOXUMHUYECKUHN Psil HAMpsOKeHU MeTaiioB. Oomue
cnocoObl oiy4yeHus MetauioB. Metamnyprust. Kopposus metamioB. Cioco0bl 3aIUThI OT KOPPO3HUH.
OO0m1as xapakTepucTuKa MeTauioB TiiaBHbIX oarpyi (IA — rpymma, ITA-rpynma) [lepuoandeckoii cucTeMbl XMMU-
YEeCKHX 3JIeMEHTOB. AJIIOMUHUI. AM(OTepHbIe CBOICTBAa OKCHA U THPOKCHU/IA AIFOMUHHUSL.
OO0m1as xapakTepucTuka MeTauioB mooouyHsix rpyni (b-rpymnm) [leproaudeckoi CuCTEMbI XUMHUECKUX JIEMEHTOB:
Melb, LIMHK, XpOM, JKenne30. BaxkHeiinme coeTuHeHNsT METaJUIOB (OKCHIbI, THAPOKCUIBI, COJIH).
JleMoHCTpamus: KOUIEKIUs «MeTaJlJIbl U CIIJIABBD).
I[IpakTHYyeckue 3aHATHSA
JlaGopaTopHbIii OTBIT: B3aUMOCHCTBHE THAPOKCH/IA ATFOMUHUS C PACTBOPAMH KUCIIOT U IIEI0UYeH; KaueCTBEHHBIC
PCaKM Ha KaTUOHBI MCTAJIJIOB.
PacuetHble 3a1aun: pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIH OJHO U3 BEIIEeCTB Ja-
HO B BHJIE pPacTBOpa C ONPEJICICHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTRA.
Coaep:kaHue yueOHOro MaTepuaa

Tema 7.2 Hewmeramnsl. [Tonoxenune HemeramioB B [lepuoanyueckoit cucreme xumudyeckux asemeHToB [1. 1. MenneneeBa u oco-
OEHHOCTH cTpoeHus: aTOMOB. Du3NUeckre CBONCTBAa HEMETAJLIOB.
HemerasLibl AnnoTponus HeMeTasIoB (Ha IIPUMEPe KMCIOPoa, cepbl, Gpocdopa u yriepona).

XUMHYECKUE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TaJOreHOB, Cepbl, a30Ta, pocdopa, yraepoaa u KpeMHUS).
Oxkcuabl HeMeTasuioB. Kucnopocoaepskamiue kucnoTsl. Bogopoansie coeAMHEHUST HEMETAIOB.
Jlemoncmpayus: 06pasiibl HEMETAJUIOB, B3aUMOICHCTBHE MEAH C a30THOW KUCTIOTOM pa3TUYHON KOHIIEHTPAIIHH.
[MpakTnyeckune 3aHATHSA
PacueTnsie 3aaun:
- pacyeThl MacChl BEIECTBA WU 00bEMa ra30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00bEMY OJTHOTO U3
Y4aCTBYIOIIHX B pC€aKIIUU BCIICCTB, PACUCTHI MACChI (O6’beMa, KOJIM4YeCTBa BCH_[eCTBa) MMPpOAYKTOB pCaKInH, €CJIN OAHO
13 BCOICCTB UMCCT IMPUMCCH.

Tema 7.3 Conep:kaHue y4e0HOro MaTepuaJia

Ceazp Heopranuueckue u opranndeckue KucioTsel. Heoprannueckue u opranndeckue ocHoBaHus. AM(OTEpHbIE HEOpPraHu-
HCOpE&;I:[D;[‘LZZI::;H op- YCCKHUC U OPraHUYICCKUEC COCIUHCHU. I'eneTnueckast cBs3b HCOPTaHNYCCKUX U OPraHNYCCKUX BCUICCTB
BellecTB
PA3JIEJI 8. XUMUS U )KU3Hb

Conep:xanue yueOHOro MaTepuasa

Tema 8.1

XuMHUA ¥ KU3Hb




Ponp xumun B o0ecriedeHur SKOJIOTHIECKOM, SJHEPTETHIECKOM U MUIIEBOM 0€301TaCHOCTH, pa3BUTUN MEIUIIUHEL. [1o-
HATUC O HAYYHBIX MCTOaX IMO3HAHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ.

[IpencraBienust 06 0OIIKMX HAYYHBIX IPUHIMIIAX TPOMBILIUICHHOTO MOIYYeHHs BaXKHEUIINX BEUIECTB (Ha IpUMepax
MIPOM3BOJICTBA AMMHAKA, CEPHON KHCIOTHI, METAHOIIa).

YenoBek B MUpPE BELIECTB, MATEPHAJIOB M XUMUYECKHUX PEAKIIMI: XUMUS U 3J0POBbE YEJIOBEKA: MTPaBUIIa UCIIOJIb30Ba-
HUS JISKaPCTBEHHBIX MIPENapaToB; MpaBuiia 0€30MacHOro NCII0Ib30BAHUS MPENapaToB OBITOBOM XMMHUU B IIOBCE/IHEB-
HOM >KM3HU. BbITOBas XMMUYECKasi FPAMOTHOCTb.

HUTOI'O:

96




5.1.2 3aounas ¢popma o0yueHuUs

Conep:kanue y4e0OHOro MaTepuasia, JadopaTopHbie padoThl M NMPAKTUYECKHE 3AHATHS, CAMOCTOSITEJIbHAS pa-

HaumenoBanue Oo0bem
0oTa o0y4aromuxcs, KypcoBas padora (IIpoeKT)
pa3aesoB U TeM 4acoB
(ecu npedycmompeHvl)
1 2 3
PA3JEJ 1. TEOPETUYECKHUE OCHOBbI OPTAHUYECKOW XUMHHU
Tema 1.1 Cojaep:xkaHue y4eOHOI0 MaTepHuaJa
IIpeamer [IpenMer opraHMuYeCcKOil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUEHUE B IOJIYUYEHUH HOBBIX BELIECTB U MaTepHa-
OpraHuyvecKou JIOB.
XHMHH. Teopus cTpoenus oprannueckux coequHenuit A.M. ByTiiepoBa, ee ocHOBHbIE Mos10keHHsI. CTPYKTypHBIE (OPMYIIbI
Teopus OpraHMYEeCcKUX BellecTB. ['omomnorus, nzomepusi. XUMHUECKas CBSI3b B OPraHUYECKUX COEMHEHUSAX: KPaTHbIE CBSI3H, O- 2
CTPOCHUA u m-cBsi3u. [IpencraBienue o KaccupUKaMyM OpraHudeckux Bemiects. HoMeHkIaTypa opraHudeckix CoeMHEHHUH
OpPraHMYecKux (cuctemMaruyeckas) U TpUBHAJIbHbIE Ha3BaHUs BaXKHEUIINX MPEJICTaBUTENIEH KJIACCOB OPraHMYECKHUX BEIIECTB.
COeMHEeHH I
A.M. BbyTtJiepoBa
PA3JIEJI 2. YIJIEBOJOPO/bI
Tema 2.1 Coaep:kaHue y4eOHOI0 MaTepHaja
IIpenenbusbie AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHM psia. MeTaH U 3TaH — NpOCTENIINE NPECTABUTENN aJIKAaHOB: COCTaB, 2
Yraesoaopoasbl XMMHYECKOE CTpOeHHE, (PM3NYECKHE U XUMHUECKUE CBOICTBA (peaKuK 3aMEelIeHNs] U TOPEHUs ), HAX0XK/JIEHHE B IIPU-
poze, Moy4YeHue U IpUMEHEHHE.
Tema 2.2 Conep:xanue y4eOHOro MaTepuaJia
Henpenenbnbie AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN PA. DTHIEH — NIPOCTEHIINN IPEICTABUTENb AJIKEHOB: COCTAB, XMMHU-
YIJI€BOOPOABI: YecKoe CTpoeHHue, (hM3MYecKre W XUMHUYECKHE CBOWCTBA (PEaKIMU TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPATALUH, 4
aJIKeHbl, OKHCJICHUS U TIOJIMMEPU3ALINH ), HAXOKICHNE B IPUPOJIE, TOJIyYE€HUE U IPUMEHEHUE.
aJIKaJIMeHbl, AJIKUHbI | AnkanueHsl: OytaaueH-1,3 u metmnOyraaueH-1,3, XUMHUYecKOe CTPOCHHE, Peaklus MOJMMEpU3alliH, MPUMEHEHUE
(11 cuHTE3a MPUPOJHOTO M CHHTETUYECKOT0 KayuyKa U pe3UHbI).
AJKUHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psAll. ALIETUIIEH — IPOCTEHIINN TPEICTaBUTEND AJTKUHOB!
COCTaB, XMMHUYECKOE CTPOEHHUE, (PU3NYECKHEe M XUMHUYECKUE CBOMCTBA (peakUuu THAPUPOBAHMUSA, TalOr€HUPOBAHMS,
rUpaTalyy, TOPEHMs), HAX0K/IEHUE B IPUPOJIE, TOIYYEHUE U IPUMEHEHHUE.
Copep:xanue y4e0HOI0 MaTepuaJia
Tema 2.3 ApeHbI: OEH30J1 U TOTYOJI, COCTaB, XUMHUYECKOE CTPOCHHE MOJIEKYJ, (PU3NYECKHEe U XUMUUECKHE CBOMCTBA (peakuu
ApoMaTnyeckue raJJoOTeHUPOBAHUS U HUTPOBAHMUS), IOJTyueHHe U puMeHeHue. BrnusHue 6eH301a Ha opranus3m yenoBeka. ['eneruue- 2
YIJIEBOAOPOAbI CKasl CBSI3b YIVIEBOJOPOJIOB.

IIpupoaHbie UCTOY-
HHMKH M nlepepadoTKa
YIJIeBOJI0PO/10B

ITpupoansiii ra3. [lonytHslie HedTaHBIE ra3sl. HedTh 1 ee npoucxoxaenue. CriocoOsl nepepaboTku He(TH: TepPEeroH-
Ka, KPeKHHT (TepMUYECKHUH, KaTamuTudeckuii). [IpoaykTel mepepaboTku He(TH, UX TPUMEHEHHE B TIPOMBIIIJICHHOCTH
U B ObITy. KaMeHHBIH yroJib ¥ IPOYKTHI €ro NepepadoTKu.




IIpakTnyeckune 3aHATHS

JIaGopaTOpHBIii OTIBIT:

- MOJIEJIMPOBAHKUE MOJIEKYJ OPIraHUYECKUX BEIIECTB.

PacueTnsbie 3amaun:

- 110 YpaBHEHUIO XUMHUYECKOI peakunu (Macchbl, 00b€Ma, KOJIMYECTBA UCXOIHOTO BEIIECTBA WIIM MPOIYKTa peakluu o
M3BECTHBIM Macce, 00bEMY, KOTHMUECTBY OJHOTO U3 UCXOAHBIX BEIIESCTB WM TPOJIYKTOB PEAKIIUN).

CAMOCTOATEJIBHAS PABOTA
PA3JIEJI 3. KUCJIOPOACOAEPKAIIUE OPTAHNYECKHUE COE/IMHEHUA

Tema 3.1
Crupt. @eHoubl

Coaep:kanue y4eOHOI0 MaTepHaJja

HpCIIGJH)HI)IC OAHOATOMHBIC CIIMPTHI: MCTAHOJI U 3TAHOJI, XUMHUYCCKOC CTPOCHUC, (1)I/I3I/I‘-ICCKI/IG M XUMHYECKHE CBOMCTBA
(peakiiy ¢ akTUBHBIMU METAJJIAMH, TAIOF€HOBOIOPOJIaMH, TOPEHNE), TpUuMeHeHne. BogopoHas cBsi3b. Ousnonoru-
94ecKoe JIeWCTBHE METAaHOJIa U STaHOJIa Ha OPraHU3M YeJIOBeKa.

MHOroaToMHbI€ CIIUPTHI: STHICHTIIUKOIb U TIUIEPUH, XUMUYECKOE CTPOCHUE, (PH3UYECKHE K XUMHIECKUE CBOMCTBA
(B3aHMOIICI>'ICTBI/Ie CO MCJIOYHBIMH MCTAJUIaMU, KAYCCTBCHHAA PCAKINA HAa MHOTOATOMHEIC CHI/IpTBI). duznonornyeckoe
JefCTBUE HAa OpPraHu3M YernoBeka. [[puMeHeHne THIeprHa U STHICHTJIHKOJISL.

®enoin. CTpoeHne MOJIEKYIIbI, (PU3NYECKHe U XUMUUECKHe CBOMCTBA (heHoma. TOKCHYHOCTH (eHoma, ero Gu3noIoru-
4ecKOe JICWCTBUE HA OPraHm3M 4esoBeka. [IpumeHnenne deHoa.

Tema 3.2
AJbJaeruasbl.
Kapo6onoBbie

KHCJIOTHI

CJi10:xkHbIE 3PUPBI

Cojep:xkaHue y4eOHOI0 MaTepuaia

Anbrerupl: GopManbAerul U aleTalbAerul, XMMIYECKOe CTPOeHHE, PU3MUECKUEe U XMMUYECKHEe CBOWCTBA (peaKkiuu
OKHCJIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH), TIOJTyYEHHE U IPUMEHEHHUE.

O/IHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI: YKCYCHAs! KUCIIOTa, XUMHUUECKOE CTPOeHHE, PU3HMUECKUE U XUMU-
YyecKue cBoWcTBa (00II1Me CBOMCTBA KUCIIOT, peaklus ATepuduKanun), noaydeHue u npuMmenenrue. CteapuHoBas u
OJICMHOBAs KUCIJIOTHI KaK MPEICTABUTEIM BBICIINX KapOOHOBBIX KMCIOT. MbliIa KaK COJIM BBICIIMX KapOOHOBBIX KHC-
JIOT, UX Morotee neiictBue. CokHbIe 3(UPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX (DUPOB.
JKupsb! Kak MPOU3BOAHBIE INIUIIEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. ['Maposn3 xKUpoB.

Tema 3.3 VYrneBosl: cocTaB, Kiaccu(ukanus yriieBo1oB (MOHO-, I1- U NoJUcaxapuabl). I moko3a — mpocreiimuii MoHOCaxa-
YrieBoasbl pHUI: 0OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (PU3NUECKNE U XMMUYECKHE CBOMCTBA IIIFOKO3bl, HAXOX/IEHUE B IIPUPO/IE,
MIPUMEHEHHE TIIOKO3bl, OMOJIOTHYECKas POJIb B )KU3HEACATEILHOCTH Oprann3Ma yenaoBeka. @otocunres. Opykro3a Kak
n3oMep MoKo3bl. Caxapo3a — IpeACTaBUTENb JUCAXapUI0B, THAPOJIN3 CaXapo3bl, HAX0XKICHUE B IPUPOJIE U NIPU-
MeHeHue. Kpaxman u neiironos3a Kak NpupoiHble OJMMEPBl: CTPOSHUE KpaxMaia U IeJUTI0N03bl, PU3HUECKUe U XU-
MUYECKHE CBOMCTBA KpaxMasa (THApOJIn3, KaUeCTBEHHAs PEaKLUs C HOI0M).
PA3JIEJ 4. ABOTCOJAEPKAIIIME OPTAHNYECKHUE COEJIMHEHUSA
Coaep:kanue y4eO0HOI0 MaTepHaja
Tema 4.1 AMUHBI: METWJIAMUH — TPOCTEHIIINI MPEICTAaBUTEIh AMUHOB: COCTAaB, XUMHUECKOE CTPOCHUE, (PU3HMUECKUE U XUMUYe-
AMHHBI. CKHE CBOMCTBA (peakLuy ¢ KUCIOTAMU U TOPEHUS), HAX0XKIEHHE B IPUPOie. AMHUHOKHUCIIOTHI Kak aM(oTepHbIe opra-
AMHHOKHCJIOTHI. HUYECKHE coeiMHeHNs. PU3nuecKre U XMMUUECKHE CBOMICTBA aMMHOKHUCIIOT (Ha IpuMepe riuimHa). buonoruueckoe




Beaxkn

3Ha4YeHHE aMUHOKUCIOT. CuHTe3 nentuaoB. benku kak npupoaHsie nmonumepsl. [lepBudnas, BTopuyHas U TpeTHYHAS
CTpYKTypa 06enkoB. XMMHUYECKHE CBONCTBA OCIKOB: THIPOJIN3, ICHATYpaIHsl, KAUeCTBEHHBIC PEaKIlMu Ha OSNIKH.

PA3JIEJI S. BBICOKOMOJIEKYJIAPHBIE COE/IMHEHUSA

Tema 5.1
ITnacrtmaccsl.
Kayuyku. Boiokna

Coaep:kaHue y4e0HOI0 MaTepHaJja

OcHOBHBIE TOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COSAMHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb
MOJINMEPU3AIIH, CPEHAS MOJIEKyIsipHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTMHEHUN —
MOJUMEPU3AIIHS U MTOJUKOHICHCAIIHS.

[TnacTMacch! (MOAUATHIICH, TTOTUIPONUIICH, TOJTUBUHWIXJIOPHU, MTOTUCTHPOI). HaTypallbHbIN U CHHTETHYECKUE Kay-
4yykH (OyTaJueHOBBIN, XJIOPOIIPEHOBBII U N30MPEHOBBIH).

BomnokHa: HatypasibHbIE (XJIOTIOK, MIEPCTh, MIENK), UCKYCCTBEHHBIEC (BUCKO03a, allE€TATHOE BOJIOKHO), CHHTETUYECKHE
(KampoH M JIaBCcaH).

OBLIASA U HEOPTAHUYECKAS XUMUSA
PA3JIEJI 6. TEOPETUYECKHUE OCHOBBI XUMHNHU

Tema 6.1
CrtpoeHnue aToma.
Ilepuoauyeckui 3a-
KoH H Ilepuoauye-
cKas
CHCTEeMAa XHMHYECKHX
3JIeMEeHTOB
JI. 1. MeHnaejieeBa

Copaep:xkaHue y4eOHOI0 MaTepHuaJa

Xumudeckuit anemenT. Atom. CocTaB aroma, U30TOIbI. DJIEKTPOHHAs 0007104YKa. DHEPreTUUeCKrue YPOBHHU, MOTYPOB-
HU. ATOMHBIE OpOUTAIIH, S-, p-, f- 3emMeHTbl. OcOOEHHOCTH pacpeieieHtsl AIEKTPOHOB 10 OpOUTANISIM B aTOMax Ma-
JBIX U OOJNBIINX MEPUOOB. DIEKTpOoHHAs! KoH(puUrypamus atomoB. [lepuonndeckuii 3akon u [lepuoanueckas cucrema
xumudeckux dneMenToB J[.U. MenneneeBa. CBsi3b meproandeckoro 3akona u [leproandeckoil CHCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM T€OpUEHN CTPOECHUS ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XUMHUECKUX 3JIEMEHTOB
1 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIINAaM U TIEpHoaM. 3HAYCHHE TIEPHUOINIECKOTO 3aKOHA U CH-
CTeMbI XUMHUYECKUX 31eMeHTOB J[.11. Menneneesa B pa3BUTUN HAYKHU.

Tema 6.2
CTtpoeHue BemniecTna.
MHuoroodpa3ue Be-

Coaep:kanne y4e0HOr0 MaTepHaJja

Crpoenue BeliecTBa. XUMHUYECKas CBsA3b. Buibl (KOBaJIeHTHAs! HEMOJIAPHAS U MOJISIpHAsl, MOHHAs!, METAJUIMYECKasi) U
MeXaHU3Mbl 00pa30BaHUs XUMHUECKOM CBs3U (OOMEHHBIN U IOHOPHO-aKLIENTOPHBIH). BogopoaHas cBsa3b. Banent-
HOCTb. DJEKTPOOTPULATENBHOCTh. CTeneHb OKHUCaeHUs. KaTMOHBI 1 aHMOHBI. BemecTBa MONEKyJISIPHOIO U HEMOJIEKY-

eCTB JISIPHOTO CTPOCHHSI 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA. THUITbI KPUCTANTMYECKUX PEIIETOK M CBOWCTBA BEIIECTB.

[TonsiTHE O MUCTIEPCHBIX cucTeMaX. VicTuHHBIE pacTBOpHI. KondecTBeHHBIC XapaKTePUCTHKH PacTBOPOB (MaccoBast
JIOJIsl BelIecTBa B pacTBope). Knaccudukaiius HeopraHmueckux coeiMHeHnid. HoMeHkaTypa HeopraHn4ecKkux Be-
IECTB.
Coaep:kaHue y4eO0HOr0 MaTepHaJja

Tema 6.3 Xumuueckas peakuus. Kimaccudukanmss XuMHUECKUX pPEaKIMii B HEOPraHUIECKON M OPraHMYEeCKON XUMHH. 3aKOH
COXPAaHEHHUS MACChI BEII[ECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU MPU XUMUYECKUX peakiusx. CKOpocTh pe-

XUMHYECKHE PeAK- | iy o8 3aBHCHMOCTD OT PA3THIHBIX GaKTOpoB. CKOPOCTh PEAKIIHH, €€ 3aBHCHMOCTD OT Pa3THIHBIX (aKTOPOB.
uu

OOpaTtumbie peakiuu. XUMAYeCKoe paBHOBecHe. DaKTOPhI, BIUSIONINE HA COCTOSHUE XUMUYECKOTO PAaBHOBECHSL.
[Tpunamun Jle [llaTenbe. DnexTpoautudeckas auccoruaius. CHiIbHbBIE U clia0ble 37eKTpouThl. Cpesia BOJIHBIX pacTBO-
POB BEIICCTB: KHCJIas, HeWTpaibHasi, menounas. Bomopoanelit mokasarens (pH) pacTBopa. Peakiinuu noHHOro oOMeHa




B OPTaHMYECKOW U HEOpraHUuYeCKor XUMUU. OKUCIUTEILHO-BOCCTAHOBHUTEIIbHBIE peakiiuu. [ToHsTHe 00 3neKTponse
pacIIaBoOB U pacTBOPOB coJiel. [ [pruMeHeHune dIeKTpoIun3a.

PA3JIEJI 7. HEOP'TAHUYECKASA XUMUA

Tema 7.1
MeTaaiabl

Coaep:kaHue y4e0HOI0 MaTepHaJja

Mertamnsl. [Tonoxenue metamios B [lepuoaudeckoit cucreme xumuueckux saementoB J1. . MenneneeBa. OcoOeHHO-
CTH CTPOCHUS ICKTPOHHBIX 000JI0YEK aTOMOB MeTaJIoB. O0mue (hru3mdeckue CBOMCTBa MeTauioB. [IpuMeHnenue mMe-
TaJIOB B OBITY, MpUpoJe U TexHuKe. CIUlaBbl METAJUIOB. DIEKTPOXUMHUECKUN Psii HAnpsbKeHUH MeTaiioB. O0mue
CrocoObI oyueHus: MeTalutoB. Metamnyprus. Koppo3us meramioB. CriocoObI 3alIUTI OT KOPPO3HUH.

OO6mas xapakTepucThKa MeTauioB rnaBHbIX noarpynin (IA — rpynmna, I[IA-rpynna) [leproauueckoit cucteMbl XuMude-
CKHUX DJIEMEHTOB. ATIOMUHHUNA. AM(OTEpHBIE CBOHCTBA OKCHIA M THAPOKCHAA amfoMuHUsA. OO0Ias XxapakTeprucTUKa Me-
TaoB nobouyHsIx rpymi (b-rpynm) [leproanyueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: MeJlb, IIMHK, XPOM, JKele30.
Baxueiimme coequHeHns METaIOB (OKCHUIBI, TUIPOKCUBI, COJIN).

Tema 7.2

Hemerasibl

Copaep:xkaHue y4eOHOI0 MaTepHuaJa

Hewmerannsl. [Tonoxenne HemerannoB B [leproanueckoit cucreme xXumuueckux 3iemeHToB /. . Menneneesa u oco-
OCHHOCTH CTpOCHHS aTOMOB. DU3NYECKHE CBOMCTBA HEMETAIIJIOB. AJIJTIOTPOIHUS HEMETAUIOB (Ha IIpUMEPE KUCIOPOo/a,
cepsl, pochopa u yriepona).

XHUMHYECKUE CBOMCTBA BAKHEUIIINX HEMETAIUIOB (TaJIOTEHOB, Cephl, a30Ta, ocdopa, yriaepoaa u KpeMuaus ). OKCHIbI
HeMeTtauioB. Kucimopoacoaep:xkaipe KMCI0Thl. BomopogHbIe coeAMHEHUS HEMETAJIOB.

Tema 7.3
CBs3p
HEOPraHuYecKHX U op-
raHUYEeCKHX
BeleCTB

Coaep:kaHue y4eOHOI0 MaTepuaJjia

Heopranudeckue u opranndeckue KUcioTsl. Heopranndeckue u opraHmueckiue OCHOBaHHsI. AMGOTEpHbIE HEOPTaHU-
YecKHe U OpraHMYecKue coelMHeHNs. | eHeTndyeckast CBA3b HEOPraHNYECKUX U OPraHUYECKUX BEILIECTB

PA3JIEJI 8. XUMUA U )KU3Hb

Tema 8.1
XuMHSA ¥ :KU3Hb

Coaep:kaHue y4eOHOI0 MaTepHaja

Posb xumMum B 00eCIieueHUH SKOJIOTUICCKON, JHEPTETHUYECKON U MTUIIIEBON OE30IMaCHOCTH, Pa3BUTHU MeIUIIUHBEL. [1o-
HSTHE O HAYYHBIX METOAaX MMO3HAHMS BEIIECTB U XUMHUECKUX PEaAKIIUil.

[IpencraBneHust 00 OOIMMUX HAYYHBIX MPUHIIMITAX TPOMBIIUICHHOTO MOTYYSHHS BAXKHEUIITNX BENIeCTB (HA IpUMepax
IIPOM3BOJICTBA AMMHMAaKa, CEPHON KUCIIOTHI, MeTaHOMa). YeTOBeK B MUpE BEIIECTB, MATEPHATIOB U XUMHUYECKHX PeaK-
IUH: XUMHS 1 3[JOPOBBE YEJIOBEKA: MPaBUJIa HCIIOIH30BAHMS JICKAPCTBEHHBIX MPENapaToB; MpaBuiia 0€30MacHOro Hc-
I0JIb30BaHUs MPEnapaToB ObITOBOM XMMHUH B IIOBCCAHECBHOM JKM3HH. BhITOBAs XUMHYECKasi TPAMOTHOCTb.

UTOIoO:

96




6. YHEBHO-METO/INYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. IlepeyeHb OCHOBHOI M JONMOJHUTEJIbHOU y4eOHOI JUTEPATYPbl, HEOOXO0AH-
MO IJISl 0CBOEHM Sl JUCHMUILIUHBI:

6.1.1. OcHoBHas JuTEpaTypa:
1. Ta6puensu O.C. Xumus. 10 kmacc: 6a30BbId ypOBEHb [DJIEKTPOHHBIN pecypc]:
yueOnuk / .I' Octpoymos, C.A. Cnagkos, O.C. Cnankos, O.C. I'abpuensa. -Mock-
Ba: H3narenbcTBO «IIpocemienue», 2023 — 191 C. - URL:
https://lib.rucont.ru/efd/806264
2. T'abpuensa O.C. Xumus: 11 kmacc: 0a30BBIA YpOBEHBb [DIEKTPOHHBIM pecypc]:
yuebnuk / I.I' Octpoymos, C.A. Cnankos, O.C. Cnaakos, O.C. ['abpuensin. Mocksa:
U3narenbcTBO «IIpocsewenue, 2023 — 223 C. - URL:
https://lib.rucont.ru/efd/806265

6.1.2. JlonoiHUTEJIbHAA JIMTEPATYypA:

1. TlonmuBanoBa A.K. Xumusi: yaueoHoe nocodue / A.K. Ilogmmsanosa; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexnsiit: 3n-so UpI'AY, 2022-264 c. —
TekcT anekTpoHHbIN // DnekTponHas oubnuoreka Upkyrckoro 'AY. — Pexxum no-
ctyna URL: http://195.206.39.221/fulltext/i_033379.pdf.

2. IlonmuBanoBa A.K. Xumus: yueoHoe nocodue / A. K. IlogmmBanora; UpkyT. roc.
arpapH. yH-T uM. A.A. ExeBckoro. — M.: OOO "N31aTenbCKO-KHUTOTOPTOBBIN LIEHTP
Komoc-c", 2022. — 180 c. URL: http://195.206.39.221/fulltext/i 033415.pdf.

3. [TogmmuBanoBa A.K. Xumus: yueonoe nmocooue / A K. Ilonmmpanosa; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexusiii: U3a-so Upl'AY, 2021-322 ¢c. —
TexcT anexkTpoHHbIi // DnekTponnas 6udbnuoreka Upkyrckoro 'AY. — Pexxum mo-
ctyna URL: http://195.206.39.22 1 /fulltext/i 032966.pdf.

4. IIpakTHKyM 1O TUCIUIUIMHE «XUMH» 11 cTyAeHTOB Kosuemka CIIO ounoro u
3a04HOr0 (popM 00yUeHUH AJis1 Bcex cnenuaibHocTel 1 kypcea (6aza 9 ki) / coctaBu-
tenb: A.C. BacuibeBa - Upkyrck: U3n-Bo Upkyrckoro I'AY, 2024. - 41 c.

5. l'abpuensa O.C. Pabouas terpans. Xumus 10 kinacc: 6a3osiif ypoBens/ O.C. I'a-
opuenss, C.A. Cnankos, U.I'. OctpoymoB. U3aaTenscTBO «mpocBerienuey, 2023 —
96 c.

6. 'abpuensn O.C. Pabouas terpaab. Xumus 11 knacc: 6a3oBsbiil ypoens/ O.C. I'a-

opuensia, C.A. Cnaakos, U.I'. OctpoymoB. U3natenscTBO «ripocBenieHue», 2023 —
96 c.

6.2. Ilepeuenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOH cetu UH-
TepHeT, He0OXOAUMBbIX /115l OCBOCHHS TUCIHUIINHBI:

1. UpkyTCcKuil rocy1apCTBEHHBIM arpapHbli YHUBEPCUTET MMEHU A.A. EKeBCKOro
http://elib.irsau.ru.

2. DnekTpoHHO-0nbnroTeyHas cucrtemMa «Jlaup» http://www.e.lanbook.com.

3. DnekTpoHHO-O0ubIMOoTEeYHas cuctema «PykoHnT» http://lib.rucont.ru.


http://195.206.39.221/fulltext/i_032966.pdf
http://elib.irsau.ru/
http://www.e.lanbook.com/
http://lib.rucont.ru/

4. Poccuiickas anekTpoHHas mkoia https://resh.edu.ru/.

6.3. IlepedyeHb y4eOHO-METOAUYECKOT0 O0eceYeHHU ISl CAMOCTOSITEJIbHOM pa-
00ThI 00y4YaIOIIUXCS 10 JUCHHUILIINHE:

1. T'abpuensu O.C. Xumusa. 10 kimacc: 6a30BbIii YpOBEHb [DIEKTPOHHBIA pecypc]:
yueOHuk / I.I' Octpoymos, C.A. Cnagkos, O.C. Cnankos, O.C. I'abpuensH. -Mock-
Ba:  MspmarenmbctBo  «lIpocBemenme», 2023 - 191 c¢. -  URL:
https://lib.rucont.ru/efd/806264

2. T'abpuensu O.C. Xumus: 11 kiacc: 6a30BbIi ypoBEeHb [ DJIEKTPOHHBIN pecypc]:
yueonuk / I.I' Octpoymos, C.A. Cnaakos, O.C. Cnagkos, O.C. I'abpuensH. Mocksa:
NznarensctBO «lIpocBenienney, 2023 — 223 ¢. - URL:
https://lib.rucont.ru/efd/806265

3. [TogmmuBanoBa A.K. Xumus: yueobnoe nmocooue / A.K. Ilonmmpanosa; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monoaexusiii: U3n-so Upl'AY, 2022-264 c. —
Tekct anexTpoHHbIl // DnekrponHas 6ubmuorexa Upkyrckoro 'AY. — Pexum mo-
ctyma URL: http://195.206.39.221/fulltext/i_033379.pdf.

4. TTogmmeanosa A.K. Xumus: yueonoe nocodue / A. K. Ilonmmusanosa; UpkyT. roc.
arpapH. yH-T uM. A.A. ExeBckoro. — M.: OOO "N3paTenbCKo-KHUTOTOPTOBBIN HEHTP
Konoc-c", 2022. — 180 c. URL: http://195.206.39.221/fulltext/i 033415.pdf.

5. [ogmmBanosa A.K. Xumus: yueobnoe nocooue / A.K. Iloammusanosa; UpkyT. roc.
arpap. yH-T uM. A.A. ExeBckoro. — Monogexnsiit: U3n-so UpI'AY, 2021-322 c. —
Tekct anexTpoHHbIl // DnexkrpoHHas oubdnuorexa Upkyrckoro 'AY. — Pexum no-
ctyna URL: http://195.206.39.22 1/fulltext/i_032966.pdf.

6. [IpakTuKyM 1O AUCIUIUIMHE « XUMUs» Uit cTyaeHToB Koyuiemka CI1O ounoro u
3a04HOTO hopM 00yUueHUH i Bcex crienuanbHocTelt 1 kypca (6a3a 9 ki) / cocraBu-
tenb: A.C. BacunbeBa - Upkyrck: U3n-Bo Upkytckoro I'AY, 2024. - 41 c.

7. T'abpuensa O.C. Pabouas terpaap. Xumus 10 kmacc: 6a3oBbiil ypoens/ O.C. Ia-
opuensH, C.A. Cnaakos, U.I'. OctpoymoB. U3natenscTBO «rmipocBemierune, 2023 —
96 c.

8. 'abpuensa O.C. Pabouas Terpaas. Xumus 11 kmacc: 6a3oBbrit yposens/ O.C. I'a-
opuenss, C.A. Cnankos, U.I'. OctpoymoB. U3aaTenscTBO «mpocBenieHuey, 2023 —
96 c.



https://resh.edu.ru/
http://195.206.39.221/fulltext/i_032966.pdf

6.4. Ilepeyenb MH(POPMALUOHHBIX TEXHOJOTHIl, HCMOJIb3YeMbIX NPH OCY-
HIECTBJICHUH 00Pa30BaTEJbHOI0 MPOLECCa MO AMCHUIJINHE:

B npouecce neKIHOHHBIX U MPAKTUYECKUX 3AHATHN UCMOJIb3YETCS CIECIYIOUIEe
JUIIEH3UOHHOE TTPOrpaMMHOE o0ecIiedeHre U MHPOPMAIMOHHBIE CIIPABOYHEIE CHUCTE-
MBI

HanmMeHoBaHME TPOrpaMMHOTO

Ne i/m 06eCIICYCHIS HoroBop Ne, nara, opranuzanus
JlutieH3noHHOe mMporpaMmMHOE 00ecredeHue
1  Microsoft Windows 7 AxT Ha nepenaay npas H-0005792 ot 08.06.2011 roma
Microsoft Office 2010 AxT Ha tepenaay npaB H-0005792 ot 08.06.2011 roma

Kaspersky Business Space SecuritylAkt Ha nepenauy mpas H-0005792 ot 08.06.2011 roga

3 Russian Edition

CBoOoaHO pacmpocTpaHsieMoe TPOrpaMMHOE O0ecTiedYeHUE
1 |Adobe Acrobat Reader CBoOoaHO pactpocTpansemoe 110
2 |LibreOffice 6.3.3 CB00O0HO pacmpoctpansemoe 10
3 |Google Chrome 86.X (Be0-0Opay3ep) |[CBobomgHO pacnpoctpansemoe [10
4  |Opera 72.x CB0O0aHO pacrnpoctpansemoe 110
5  |Mozilla Firefox 83.x CB0oO0aHO pacnpoctpansemoe 110




7. ONUCAHUE MATEPUAJIbBHO-TEXHUYECKOMH BA3HI,

MPOLIECCA MO JUCLUITJIMHE

HEOBXOJUMOMH JJ151 OCYIECTBJIEHUA OBPA3OBATEJBHOI'O

No HaumenoBanue OcHoBHOE 000pyI0BaHKE ®dopma UCTIOTB30BaA-
n/m | obopyAOBaHHBIX HUS
y4eOHBIX KaOnHe-
TOB, JTabopaTopuit
U Ip. OOBEKTOB
JUJT IPOBEICHUS
y4eOHBIX 3aHATUI
1. Coenunaju3upoBaHHas Medeb: 3ain Nel: cTonbsl - [bubinoreka, ynTanbHbIC
46 ., cTynbs - 79 mr. 3an Ne2: ctonsl - 6 mwT., Bajbl. JUIsl OPOBEACHUS
CTOJ YIJIOBOM - 4 IIT., CTymbs - 17 wT. 3a1 Ne3: CTy- KOHCYIbTallMOHHBIX U
u1bst -50 LIT., CTOJIBI - 28 IIT. CaMOCTOSITEJIbHBIX 3aHS-
Texnuveckue cpeacTsa 00yueHnsi: KOMIIBIOTEPBI [THIA; 3aHITHN CEMUHAp-
Ha Oa3e mpoueccopa Intel 0ObeINHEHHBIX B JOKANb-|CKOTO TUIA, HHANBHIY-
HYIO CE€Th U UMEOUIMX J0cTyl B "MHTEpHET", 10-  [@JIbHBIX KOHCYJIbTALUH,
ctyn k b/1,9b, OK, Koncynsrantllmioc, 3bC, KYpCOBOTO IPOEKTUPO-
DOUC. 3an Nel: monutop Samsung - 21 wT., cu-  [BaHHUA (BBIIOIHEHUS
CTEeMHBIH OJIOK - 2 TIT., cucTeMHbIH 610k DNS - 1 [KypcoBBIX padoT).
BubnoTeka, mT., cicTeMHBIN 670K In Win - 18 mr., npuaTep HP
Lazer Jet P 2055 - 2 mt., ckanep Epson v330 - 1
Aya. 123 mrT., kcepokc XEVOX - 1 mt. 3an Ne2: TeneBuzop
Samsung - 1 mt., MoruTOp LG - 1 TIT., CHCTEMHBIIA
610k In Win - 1 mr., ckanep - 1 mr., IpoeKTop
Optoma - 1 T, 3kpan - 1 mT. 3am Ne3: MOHUTOPBI
Samsung - 11 wT., MoHUTOpHI LG - 2 1IT., cUcTEM-
HbIH 010K In Win - 12 mT., cucTeMHbIi 010K - 1
., npuHTep HP Laser Jet P2055.
Cnucok [1O Ha komnbloTepe: Microsoft Windows
7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe
|Acrobat Reader, Mozilla Firefox, Opera, Google
Chrome.
2. CrnennaJn3upoBaHHas MedeJib: CTON JabopaTop- [YueOHas ayTuTOpHs s
HBIH - 8 T., TA0ypeT - 16 MmIT., CTOJ MPEeTrogaBaTeNs [IPOBEACHUS 3aHATHI
- 1 wr., cTy’n npenojasarens - 1 mrT., 1ocka MeNo-  PIEKIIMOHHOTO THIIA, CeE-
Bast - 1 . MHHAPCKOT'0 THIA, TPYI-
Ayn. 311 JIaGopaTopHoe 060pyA0BaHMe: JUCTUILIATOP BOABI [IOBBIX KOHCYJIbTALIUIA,
Simax - 1 mrt., BEITSOKHOM mKkag — 1 mrT. TEKYILEero KOHTPOJISA U
Y4ueOHO-HATJISIAHbIE IIOCO0HSI. [IPOMEXKYTOUHOMU aTTe-
CTaLlUH
3. Crnenuajan3upoBaHHas Medesib: CTOJ JJabopaTop- [YueOHas ay TUTOPHS TSt
HBIH - 17 mrT., TabypeT - 30 WT., CTON NpenoAaBa- [IPOBEACHUS 3aHATHH
rens - 1 mr., cTyn npenonasarens - 1 mT., focka  [TeKIHOHHOTO TUIa, Cce-
MeioBas - 1 mr. MHHAPCKOI'0 THIIA, TPYI-
Ayn. 312 JIaGopaTopHoe 060pyA0BaHMe: BEITSHKHOM IIKad) —|[[TOBBIX KOHCYIbTAIINH,
1 wt., 1abopaTropHas Nocy1a, XUMUYECKUE PEAKTU- [TEKYLIETO0 KOHTPOJIS U
BEL. [POMEXKYTOUYHOH aTTe-
'Y4eOHO-HarJIsIAHbIE TOCOOMSI. CTaluu
4, Ayn. 316 CrenuaJu3upoBaHHAs MedeJib: CTOJ jJabopaTop- |[YueOHas ayTuTOpHs IS

HBIH - 16 mT., Ta0ypeT - 32 IIT., CTOJ IPEnoaaBa-

IPOBCOACHUA 3aHSATHH




rens - 1 wr., cTyn mpenoaasarens - 1 mrT., 1ocka
MemoBas - 1 miT.

TexHnuyeckue cpeacTBa o0y4deHHs : SKpaH Screen
Media - 1 wT., npoektop Acer p1101 - 1 mr.
JIaGopaTopHoe o0opyaoBaHue: 1a00paTOpHAs MO-
Cyna, XMMHUYeCKHEe PeaKTUBEI, BHITSHKHOU mKad — 1
it., Mydenbnas nedr CHOJI — 1 .
YueOHO-HATJISIAHBIE IOCO0HUSI.

MEKIIMOHHOTO TUIIa, Ce-
MHHApPCKOT'0 THIIA, TPYI-
[OBBIX KOHCYJIbTAIUMH,
TEKYILEero KOHTPOJIS U
[IPOMEXKYTOUHOM aTTe-
CTaLUH

Ayn. 417

CrennaJuM3HpoOBaHHAsA MedeJIb: CTOJI IIPernoa-
BaTess - 1 mWT., CTyJa npenoaaBaTeis - 1 mT., CTod
yaenndeckuii - 10 mrT., Tabyper - 20 mT., T0cKa Me-
moBast - 1 mr.

JIaGopaTopHOe 060pya0BaHMe: BHITSHKHON MIKad —
1 mrT., Becet BK-600 — 1 mmT., sxcukaTtop — 1 mrT.,
aHaJIM3aTop BojbTammnepomerpuueckuii TA-Lab - 1
mt., horosnekrpokosnopumerp PIK — 56 — 1 mr.,
criekrpodotometp [13-5300BU - 1 mrT., MarHuTHAS
Mermanka [13-6600 - 1 wr., melikep 1a00paTopHbI
[13-6500 6e3 Harpesa - 2 WT., MyQeabHbIH mKad
MII-2YM — 1 mt., mmuTa HarpeBaTenbHast ES-
HS3560M - 1 mt., KOJIEKIIUS MUHEPATHHBIX YII0-
Openunit — 3 ., mwekikep — 1 wr., pH «AkBUIOH» —
1 wr., pH nonomerp «Akcnept 001» — 1 wr., nomus-
pumeTtp KpyroBoit CM-2 - 1 mr., pedpaxrometp - 1
IT., JTabOpaTOpHas MOCYya, XHMHUUECKHE PEaKTHBHI.

YueOnast ayauTopust 1uist
MPOBEJICHUS 3aHITHI
ITEKIIMOHHOTO THIIA, 3a-
HSTHIA CEMUHApCKOTO
THIIA, KypCOBOTO MPOEK-
TUPOBAHUS (BBIMTOIHEHUS
KYpCOBBIX paboT), TpyI-
MOBBIX Y WHIUBHyallb-
HBIX KOHCYJIBTAINH, Te-
KYILIEro KOHTPOJIS U TIPO-
MEXKyTOYHOM aTTecTa-
L.




8. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
T CTUTIIAHBI

KonTposns u o1ieHKa pe3ynbTaTOB OCBOCHUSA AUCHMIUIMHBI OCYILECTBISECTCS
MPeToiaBaTesieM B MPOIECCE MPOBEICHUS MPAKTUYCCKUX 3aHSATHUN, BBITIOJIHCHUS 00Y-

HaroIMMMHUCA BaﬂaHI/Iﬁ U TCCTUPOBAHUA.

PesynbTaTnl 00y4yeHus
(ocBOEHHBbIEC YMEHMS M 3HAHMS)

DopMbI U METOBI
KOHTPOJISI M OLl€H-
KM pe3yJIbTATOB
00yueHMsl

Ymemo:

- Ha3bIBaTh: U3yUYEHHBIC BEIIECTBA 110 TPUBUAIBHON WM MEXTyHAPOIHOM
HOMEHKJIaType;

- OINpEAEINSTh: BaJEHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKUX DJIEMEH-
TOB, TUIl XUMUYECKOMN CBS3U B COEAMHEHUSX, 3aps] UOHA, OKUCIUTEIb U
BOCCTAHOBUTENb, IPUHAJICKHOCTh BEIIECTB K Pa3HbIM KJlaccaM Heopra-
HUYECKUX U OPraHUYECKUX COEANHEHUI;

- XapaKTepHU30BaTh: 3JIEMEHTHl MAJbIX MEPUOJOB IO UX IOJIOKEHUIO B
[Tepuonunueckont cucreme .M. Menneneena;

- o0mmMe XMMHYECKHE CBOMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX U OPraHUYECKUX COECIMHEHU;

- CTPOEHHE U XMMHYECKHE CBOMCTBA M3YYEHHBIX HEOPraHUYECKUX U Op-
TaHUYECKUX COCTUHCHUM;

- 00BSACHATH: 3aBUCHMOCTb CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHMUS,
IPUPOly XUMUYECKOW CBSI3U (MOHHOM KOBAJIEHTHOW, METAJUIMYECKOH M
BOJIOPOJHOM), 3aBUCHMOCTbh CKOPOCTH XMMHUYECKOM peaklnHu U MOJI0XkKe-
HUE XUMHYECKOTO PABHOBECHS OT PA3JIMYHBIX (PaKTOPOB;

- MPOBOJUTH: CAMOCTOSTENbHBIN MOUCK MH(POPMAIUHN C UCTOIb30BAaHUEM
Pa3IUYHbIX HCTOUYHUKOB (HayYHO-IOMYJISIPHBIX W3/JaHUM, KOMIIBIOTEPHBIX
0a3 naHHBIX, pecypcoB MuTepHEeTA);

- MCTI0JIb30BaTh KOMIIbIOTEPHBIE TEXHOJIOIHHU JUI 00pabOTKU U nepeaadn
nH(}OpPMAIUHY U €€ TIPEJICTABIICHUS B Pa3JIMUHbIX (popMmax;

- CBA3BIBATh: M3YYECHHBIM MaTepuall CO CBOEH NpOQecCHOHATIBHOM nes-
TEJIbHOCTBIO;

- pemaTh: pacueTHbIE 3a/1a4M 0 XUMUYECKUM (OopMyJIaM U YPaBHEHUSM;
- UCMOJb30BaTh NPUOOPETECHHBIE 3HAHNUSA U YMEHHUS B MPAKTUUYECKOU Jie-
SITEJIbHOCTU Y TIOBCEJHEBHOM YKU3HHU.

3uameo:

- Ba)XHEHMIIME XMMHWYECKHE ITOHSATHA: BEIIECTBO, XMMHUYECKHUHM DJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAsI U MOJIEKYJISIpHAst MacChl, HOH,
AJUIOTPOIHUSI, H30TOIbI, XUMHUYECKas CBs3b, JJIEKTPOOTPULIATEILHOCTD,
BaJICHTHOCTh, CTENIEHb OKHCJICHHS, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM Ta3000pa3HBIX BEMIECTB, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKY-
JISIPHOTO CTPOCHUSI, PACTBOPHI, IIEKTPOJIUT U HEIJICKTPOIHUT, FICKTPOJIU-
THYECKasl JMCCOLMAINS, OKHUCIIMTEIhL W BOCCTAHOBMTEJIb, OKHCIIEHHE WU
BOCCTaHOBJICHHUE, TEIJIOBOUM A (PEKT peakinu, CKOPOCTh XUMUYECKON pe-
aKIIMHY, KaTajan3, XUMUYECKOEe PaBHOBECHUE, YIIIEPOIHBIN CKeNeT, (yHKIU-
OHAJIbHAS TPYTIIa, H30MEPHSI, TOMOJIOTHSI;

- OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHSI MAcCChl BEILIECTB, TOCTOSHCTBA
cocrana BemecTs, [lepuoanueckuii 3akod JI.M. Menaeneena;

Tekymas arrecra-
s

O1eHKa BBIMOJTHE-
HUS TPAKTHYECKOM
paboThL.

O1eHKa BBINOJTHE-
HUS Ta00paTOPHOTO
OTIBITA.

O1LeHKa TECTOBOTO
3aaHus [10 TEMaM.

XUMHUYECKUN TUK-
TaHT.

IIpomexyrounas
aTTecTanus: 3a4€T C
OLICHKOIA.




- OCHOBHBIE TEOPUM XHMHMHM, XUMUYECKOW CBS3H, DJIEKTPOIUTHUECKOMN
JTMCCOLIMAIINH, CTPOCHHUS OPTaHUYECKUX U HEOPraHMYECKUX COCTUHEHHI;
- Ba)KHEHIIME BEILECTBA U MaTepUalbl: BXKHEUIINE METAJUIBI U CILIABBI:
CEepHas, COJIsTHasl, a30THAs U YKCYCHAasl KMCIIOThI, OJ1aropo/iHbIe ra3bl: BO-
JI0pOJl, KUCIOPOJ, TaJOTeHbl, IIEIIOUYHbIE METAJUIBI, OCHOBHBIE, KHCIIOT-
Hble U amM(OTepHbIe OKCHABI M TUAPOKCUABI, IIEIOYH, YTICKUCIBIA U
yrapHblil ras3pl, CEpHUCTBIA a3, aMMHaK, BOJa, IPUPOJIHBIA a3, METaH,
9TaH, ATWIEH, aleTWIEH, XJOPHUJ HaTpusi, KapOOHAT U TUAPOKApOOHAT
HaTpus, KapOoHaT u (ocdar Kanpiysi, OEH30J, METAaHO U ATAHOJI, CI0XK-
HbIe A(UPBI, KUPBI, MbIJIa, MOHOCAXapHu bl (TJTIOKO3a), AUcaxapuabl (ca-
Xapo3a), mojucaxapuasl (Kpaxmall ¥ LEeUI0103a), aHWINH, AMUHOKHCIIO-
Thl, OCJIKH, UCKYCCTBEHHbIC U CUHTETUYECKHE BOJIOKHA, Kay4dyKH, IIacT-
MaccChl.




Pabouas nmporpamma cocraBieHa B COOTBETCTBUU ¢ DesiepalibHbIM rocyapCTBEHHBIM
o0pa3oBaTenbHBIM CTaHIAPTOM cpenHero mpodeccruonansHoro oopazoanus (PI'OC
CIIO) no cneunansHocTH 38.02.01 — DKkOHOMUKA U OyXranTepckui y4er (1o oTpac-
JISIM).

[IporpamMmmy  cocTaBWII: ~—  IIpemnojaBaTeNb BBLICIIEN KBaIU(PUKAMOHHON
kareropuu Bacunbsesa A.C.

Pa6ouast nporpamma oao0peHa

Ha 3aceaHuU MPEAMETHO-IIUKIOBOM KOMUCCUU COIIUATbHO-IKOHOMUYECKUX U
€CTECTBEHHOHAYUHBIX TUCIUTIINH

npotokoJ Ne 7 ot «16» mapra 2026 T.

p 7/
/ WA

[Ipencenarens I[TIIK O.B. lonrux

(nooniucw) (11.0. @amunus)



