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1. IIEJIM ¥ 3AJIAYM OCBOEHMS IV CHMUIIIAHBI

Ienu ocBOeHNS TMCHUITHHBI:

- ajanTtanus OO0y4yarolmmxcs K YCIOBHUSM JMHAMUYHO Pa3BHBAIOIIETOCS MHpA,
(dbopMUpOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIPHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM,;

- (opmupoBaHre y OOYYalOIIMUXCSl KIIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECH-
[[ui1), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE MJIsi PAa3JIMYHBIX BUIOB JEATEIBHOCTH: pe-
IIeHUs Mpo0sIeM, ITOMCKa, aHalu3a U 00paboTku HHpOopMaIU, HEOOXOIUMBIX IS TIPHU-
oOpeTeHus OmbITa JeATEILHOCTH, KOTOPAsi 3aHUMAET BAXKHOE MECTO B MIO3HAHUU XUMHUH,
a TakKe JJI OLICHKU C MO3UIIMNA PKOJIOTHYECKOW 0€30MacHOCTU XapaKTepa BIHUSHUS Be-
IIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJIHYIO CPEy;

- pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIO-
coOHOCTEW O0yYarolMXCsl: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETAaTh HOBHIE 3HAHMS
M0 XMMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHBIE
MH(pOpPMaIIMOHHBIE TEXHOJIOTHH JJIs TTOMCKA U aHalu3a y4eOHOU U HAyYHO-TIOMYJISPHOM
uHGOpMAIMH XUMAYECKOTO COJCPKAHMUS;

- (popmupoBaHuEe M pa3BUTHE Yy OOYUYAIOIIUXCS ACCOIMATHBHOTO U JIOTUYECKOTO
MBIIUICHUS], HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOpPHIE OCOOEHHO
HEO0OXOMMBI, B YACTHOCTH, IIPU TUIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO DKCIIEPHU-
MEHTA;

- BOCIIUTaHUE y 00yJaromuxcsi yOexIEHHOCTH B TYMaHUCTUYECKON HaNpaBIEHHO-
CTH XUMHH, €€ BAKHOU PO B PEHICHUH TTI00ATbHBIX MPO0OJIeM palliOHATBHOTO PUPO-
J0TI0JIb30BAHUSI, TONOJHEHUSI YHEPreTUUECKUX PECYPCOB M COXPAaHEHUS NPUPOIAHOIO
paBHOBECHSI; OCO3HAHMS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K TIPUPOJIE U CBOEMY
3IOpPOBBIO, & TaK)Ke MPHOOPETEHUS OMbITa MCIOJIH30BAHUS TMOTYyYEHHBIX 3HAHUN IS
MIPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIUSX, CBA3aHHBIX C XUMHUCCKUMHU SBJICHUSMU.

OcHoBHas 3a1a4a OCBOEHMS TUCIIUILINHBI:

— OCBOCHHE TMOJXOJOB K ONPEACIICHUIO COJICpKAHUSI U TMOCTPOEHUS IpeameTa

MpeaycCMaTpuBaOT (HOPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX EUCTBUM, UMEIOIMUX 0a-
30BO€ 3HA4YEHUWE I PA3JIMYHBIX BHUJOB JACATEIBHOCTU: PEIICHUs MpoOJieM, MOUCKa,
aHanu3a u 00paboTKu MH(POpPMAIIMK, HEOOXOJUMBIX JIJIsI IPUOOPETEHUSI OTIBITA TIPAKTU-
YECKOM U UCCIEN0BATEIILCKON AEATEIBHOCTH, 3aHUMAIOIIEN BaXXHOE MECTO B IMO3HAHUU
XUMHUHU.
PesynbraTom ocBoeHust AucUIIMHbI «bJ.06 Xumus» o0ydaronuMucs 1mo crenuaib-
Hoctu 13.02.13 — Dkcrutyaraiust U 0OCITY>KUBAHHE DJIEKTPHUUYECKOTO U AJIEKTPOMEXAHIMYECKOTO
000py10BaHus (IO OTPACsiM) TEXHUK SIBJISIETCSI OBJIaJICHHE OCHOBHBIM BUIAOM IIpodeccu-
oHanbHOU AesTenbHOCTH (BIIJl) 1 COOTBETCTBYIOIUMU KOMIIETEHIIUSMU.



2.

MECTO JUCIUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON

IHPOI'PAMMBbI

JucrummHa «XUMUS» HaXOIUTCS B 00s13aTEIHFHON YacTH MHUKJIa 001meoopa3oBa-
TEIbHBIX TUCIUILIMH U3 003aTeNbHBIX IPEIMETHBIX 00slacTell y4eOHOTO MIlaHa.

JucuunnuHa uzyvaercs Ha 1 kypce B 1 1 Bo 2 cemecTtpe (ouHOe oOyueHue); Ha 1
Kypce (3a04Hoe 00y4YeHHe).

3. IIEPEYEHbD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHUIIIMHE, COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIb-
TATAMM OCBOEHUMSA OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pe3ynbrarte 0CBOCHHS JUCITUTUTHHBI O0YYAFOIIHIACS JOJDKEH OBIAJACTh YMEHU I~
MU U 3HAHUSIMU B LIEJIAX IPUOOPETEHUS CIACAYIONIUX KOMITETCHITUI:

HaunmeHnoBaHue KOMIIe-
TCEHIUHN

HJIaHI/IpyeMLIe pe3yJabTaThbl oﬁyqe}mﬂ mo JTMCUMIIJIMHE,

Kon XapakTepu3ywume 3Tanbl
(ni1aHupyeMble pe3yJib-
Tath1 ocBoenust OII) (opMupoBaHUA KOMIIETEHINH
O0mme komnereHuuu | B o6s1acTu 3HaHUS M NOHUMAaHu (A)
3namo:
~  BaKHEHIIME XMMHYECKUE MOHSITHUS: BEIECTBO, XUMHU-
YECKUM AJIIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEIbHBIE aTOMHAs U
MOJIEKYJISIpHAs MacChl, MOH, AJJIOTPONUS, U30TOIbI, XUMUYECKAs
CBA3b, JJICKTPOOTPHUUATCIBHOCTD, BAJICHTHOCTH, CTCIICHb OKHC-
JIeHUs, MOJIb, MOJIIpHAasl Macca, MOJSPHBIH 00BeM ra3zoodpas-
ConeiicTBOBaTh  COXpa- | HBIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO
HEHUIO OKPYKaIOIIEeH | CTPOEHUs, PaCTBOPHI, SJIEKTPOIUT U HEINEKTPOIUT, SIEKTPOIIH-
cpenbl,  pecypcocOepe- | THYeCKas JAUCCOLUAINS, OKUCITUTENh U BOCCTAHOBUTEIb, OKHC-
KEHHIO, TIPUMEHSTh 3Ha- | JICHHE W BOCCTAHOBJICHHE, TEIIOBOW J(PQEeKT peakiuu, CKo-
OK 07 HUSI 00 U3MEHEHUU KIIU- POCTH XUMHUYECKOHU pC€aKknun, KaTtajin3, XUMHUYCCKOC PAaBHOBC-

MaTa, MPUHIIMUIIBI OepeK-
JUBOTO  TMPOM3BOJICTBA,
3¢ (deKTUBHO  AEHCTBO-
BaTh B YPE3BBIYANHBIX
CUTYaIHUsIX

cHe, YIIepOIHbIi cKkeseT, (yHKIMOHAIbHAs IpyIina, H30Mepus,
TOMOJIOTHS,;

- OCHOBHBIE 3aKOHBl XMMHUH: COXpPAaHEHHMS MacChl Be-
LIECTB, ITOCTOSTHCTBA COCTaBa BeIECTB, llepuoanyecknii 3aKoH
JI.1. Menneneena;

- OCHOBHBIE TEOPUU XUMHH, XUMUYECKOU CBSI3U, AJIEK-
TPOJIUTUUYECKON NHUCCOLMALMH, CTPOEHUS OPraHUYECKUX WU He-
OPraHNYEeCKUX COCTMHECHUM;

- BaKHEHIIME BeIIeCTBA M MaTepualbl: BaKHEHIIne
METaJIJIbl U CIUIaBbI: CEpHas, COJIsSiHAsA, a30THAS U YKCYCHasl KHC-
JOTHI, OJIaropoIHbIE Ta3bl: BOJIOPOJI, KUCIOPO/, TaJOTEHBI, IIe-
JIOYHBIE METaJlJIbl, OCHOBHBIE, KUCIIOTHbIE U aM(pOTEpHbIE OKCH-
JIbl U TUPOKCUIBI, IEJIOUH, YTJIEKUCIIBIA U YTapHBIH Ta3bl, cep-
HUCTBIN Ta3, aMMHUaK, BOJIa, TPUPOJHBIN ra3, METaH, 3TaH, ITU-
JIeH, aleTWIeH, XJIOpUJ HaTpus, KapOoHAT U THApoKapOOHAT
HaTpus, kKapOoHaT U ¢ochat KanbLus, OEH30J, METAHOJI U ATa-
HOJI, CJIO’KHBIE A(DUPBI, )KUPBI, MbLJIa, MOHOCAXapH Ikl (TITFOK03a),
aucaxapuabl (caxapo3a), mouucaxapuasl (KpaxMai U HesTioo-
3a), aHWINH, aMMHOKUCIIOThI, O€JIKH, UCKYCCTBEHHBIE M CUHTE-
TUYECKHE BOJIOKHA, KAYUYKH, IUIACTMACCHL.




Ymems:
- Ha3bIBaTh: U3YYECHHBIC BEUIECTBA MO TPUBUAIBHON WM MEX-
JIYHApOJIHOW HOMEHKIIATYPE;
- ONIPENENATh: BAJICHTHOCTh U CTENEHb OKUCICHHUS] XUMHUYECKHUX
3JIEMEHTOB, THUIl XUMHYECKOM CBSI3M B COCIUHEHUSX, 3apsl
HMOHA, OKHUCJIMUTEIb W BOCCTAHOBMTEIb, IPUHAJJICKHOCTh Be-
IIECTB K pa3HbIM KJIacCaM HEOPraHWYECKUX M OPraHUYECKUX
COCIUHECHHI;
- XapaKTEepU30BaTh: AIEMEHTHl MAJIbIX NEPUOJOB IO MX IOJIO-
xenuto B [lepuonuyeckon cucreme .M. Menneneesa;
- 001IMe XMMUYECKHE CBOIICTBA METAJIJIOB, HEMETAIIJIOB, OCHOB-
HBIX KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX COCIUHECHUI;
- CTPOEHUE U XMMHUYECKHE CBOWCTBA M3YUYECHHBIX HEOpraHu4ve-
CKMX M OpPraHUYECKUX COECIUHEHHIA;
- OOBSCHATBH: 3aBUCUMOCTb CBOMCTB BELIECTB OT HUX COCTaBa U
CTPOCHUSI, IPUPOJIY XUMHUECKOU CBSI3U (MOHHOM KOBAJICHTHOM,
METAJJTNYECKONH U BOJOPOAHON), 3aBUCUMOCTh CKOPOCTU XHUMHU-
YECKOM pPEAKIHH M TOJIOKEHHE XMMHUYECKOTrO PaBHOBECHUS OT
pa3nu4HbIX (HaKTOPOB;
- IPOBOJIUTH: CAMOCTOSITCIILHBINA MTOMCK HHPOPMAITHH C UCTIOIb-
30BaHUEM PA3IMYHBIX UCTOUYHUKOB (HAYYHO-TIOMYJISIPHBIX H37a-
HUM, KOMITIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEepHETA);
- UCMOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU ISl 0OpabOTKU U
nepenayn MHGOPMAIUU W €€ TPEICTABICHHUS B Pa3IMYHBIX
dhopmax;
- CBSI3BIBATh: M3yYCHHBI MaTepHall CO CBOCH MpodeccHoHalb-
HOH JeSTeNbHOCTHIO;
- pemarh: pacyeTHBIC 33Ja4d 0 XUMHYECKHM Qopmyiaam u
YpaBHEHUSIM;

- - HCTOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B
MPAKTUYECKOU IESITEIbHOCTH U NMOBCEHEBHON JKU3HU.




4. OBPBEM JUCHUIIVIMHBI B BAYETHBIX EJIUHUIIAX C YKA3AHU-
EM KOJIMYECTBA YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCA C ITPEINIOJABATEJIEM (IIO BUJAM YYEBHBbBIX 3A-
HSITHUI) © HA CAMOCTOSTEJIBHYIO PABOTY OBYYAIOIINUXCS

Hroro AKaACMHNYCCKHUX 4aCOB JUCHUIIJIMHBI COCTaBJIsICT 78 gacos.

4.1. O0beM IMCUMILUIMHBI U BUAbI Y4e0OHOI padoThl
4.1.1. Ounas ¢popma o0OyueHust

Cemectp — 1, hopma KOHTPOJISI — 3a4€T MO pe3yibTaTaM JOMallHEed KOHTPOJIbHON
pabotel. CemecTp — 2, popMa KOHTPOJIS — 3a4YET C OLEHKOMU

Bun y4yeoHoii padoTnl O6beM yacoB | O6bem yacoB | OGbeM yacoB
BCETO 1 cemectp 2 ceMecTp
HToro akajeMu4ecKnX 4acoB TUCHUTLIAHBI 78 45 33
Oos3arebHast YaCTh 78 45 33
B TOM YHCJIC:
Jlexrm (JI) 68 35 33
[Mpaktrueckue 3anstus (I13) 10 10 -

4.1.2. 3aounasi popma odyueHust

Kypc — 1, popma KOHTpOJIs — 3a4ET C OLEHKOM, JOMAILIHASI KOHTPOJIbHas paboTa

Buj yueOHoii padoThl O6beM yacoB O6beM yacoB
BCETO 1 xypc

O0mas Tpy10eMKOCTb THCHUTINHBI 78 78
Oo6si3aTesibHas yueOHAsA HArpy3Ka (Bcero) 14 14
B TOM YHCIIE:

Jlexuu (JI) 12 12
[MpakTrueckue 3anstus (I13) 2 2
CamocrosiTeibHas padora: 64 64
CaMOoCTOSATEIbHOC U3YUCHUE PA3JICIIOB 64 64




5. COJEPKAHME YUEBHOW JUCHMILIAHBI

5.1. Conepxanue TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM € YKa3aHUEM OTBEAECHHOTO Ha HUX KOJIMYECTBA YacOB
Y BUJIOB yUEOHBIX 3aHITHM
5.1.1 Ounas ¢popma oOyueHus
HanMeHoBamme Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS, CAMOCTO-
P —— TeJbHasl padoTa o0y4yaromuxcs, KypcoBas padora (IpoeKT) O0bem yacoB
(ecau npedycmompennt)
1 2 3
| CEMECTP
PA3JEJI 1. TEOPETHYECKHWE OCHOBBI OPT AHWYECKOW XUMHUHA
Tema 1.1 Coaep:xanue yueOHOro MaTepHuaJia
Ipeamer [Tpeamer opraHUYECKON XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MTOJyYCHUH HOBBIX BEIIECTB U Ma-
OpPraHMYecKoi TEpUAJIOB.
xumuM. Teopus crpo- | Teopus ctpoenus oprannueckux coeauHeHuit A.M. BytnepoBa, ee ocHOBHbIE TTOsIOkKeHUsA. CTpyKTypHBIE (HOP-
€HMS OPraHMYeCKHX | MYJIbl OpraHUYeCKHX BemlecTB. ['oMonorus, nzomepus. XuMudeckasi CBsi3b B OpraHHUECKUX COCTUHEHUSIX: 2
coequHenuit A.M. KpaTHBIC CBSI3H, O- U M-CBsi3H. [IpencraBieHne o KiraccuuKam OpraHuveckux BemecTs. Homenkmarypa op-
Byraeposa raHUYEeCKHX COeJMHEHHH (cucTeMaTuieckas) U TpUBHaIbHbIE HA3BAHUS BaKHEHIINX MPECTaBUTENIEH KI1acCOB
OpPTraHUYeCKUX BEIIECTB.
PA3AEJI 2. YITJIEBOAOPOAbI
Tema 2.1 Conepsxanne y4eGHOro MaTepuaia
Ipenenrupie AJTKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psA. MeTaH U 3TaH — IpOCTENIINE IPEACTABUTENN AJIKAaHOB: CO-
yrjieBo1opoabl CTaB, XUMUYECKOE CTpOEHUE, (PU3NUECKNE U XUMUYECKHE CBOMCTBA (PEaKIIMK 3aMEILeHUsI U TOPEHMST), HaX 0K- 5

ACHUC B IPUPOAL, ITOJTYYCHHUE U IIPUMCHCHHUC.

Conep:xanue yueOHOT0 MaTepuaJa




Tema 2.2
HenpenenbHble
YIJ1€BOAOPOAbI:
AJIKeHBI,
aJIKaMeHbI, ATKHHbI

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM ps. DTUIIEH — MPOCTEHIINM MTPEACTAaBUTEND AJIKEHOB: COCTaB,
XUMHYECKOE CTpOeHME, (PU3MUECKHe M XHMHUYECKHE CBOWCTBA (peakuuM THAPUPOBAHUS, TajJOreHUPOBAHUS,
rupaTalii, OKUCIEHUS U TIOJUMEPU3allN), HAXOKIEHHUE B IIPUPOJE, ITOJIyYEHUE U IIPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u metunOyraauen-1,3, XuMHUECKOe CTPOEHHE, peaklys MoJMMepU3alluy, IpUMeHe-
HUe (JUIs1 CHHTE3a IPUPOIHOTO U CUHTETUYECKOIO KayuyKa U PEe3UHBI).

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMYECKUN psll. AUETHIIEH — MPOCTEUIINI MpeaCcTaBUTelNb
QIKMHOB: COCTaB, XUMHUYECKOE CTPOCHUE, PU3NIECKUE M XUMUUECKHE CBONCTBA (PEaKIIui THAPUPOBAHHUS, TaJI0-
TeHUPOBAHUS, TUAPATALIIH, TOPEHUS ), HAX0XKICHHUE B IPUPO/IE, MTOTYYCHHE U IPUMEHEHUE.

HpaKaneCRne 3aHATHSA
PacueTHrie 3aa4yu: - 10 YPaBHCHUIO XHUMHYSCKOHN peaKuu (MaCCI)I, O6’béMa, KOJIMYECTBA UCXOOHOI'0O BEUICCTBA
WM IPOAYKTa pCaKIMu IO U3BECTHBIM MACCC, O6T)éMy, KOJIMYCCTBY OAHOIO U3 MCXOJHBIX BCUICCTB HJIU IIPO-

JTYKTOB PEAKIUN)

Coaep:xanue yue0HOro MaTepHaJia

Tema 2.3 ApeHbI: OEH30J1 M TOIYOJI, COCTaB, XUMHUYECKOE CTPOCHHE MOJIEKYJ, (PM3NIECKHE U XUMHUECKUE CBOUCTBA (pe-
ApomaTuueckue aKIMH TaJTOTeHUPOBAHMS M HUTPOBAHHMSA), [TOJy4YEHHE U TpUMEeHeHe. BimsHue OeH3071a Ha OpraHu3M 4eIoBeKa.
yIJ1eBOI0OPOAbI ['eHeTHuecKas CBS3b YIIeBOJOPOIOB.
IIpakTH4yeckue 3aHATHS
JlaGopaTopHbIi onbIT «MOAETHPOBAHNE MOJIEKYJ OPTAaHUYECKHUX BEIIECTBY.
Coaep:xxanue yue0HOro MaTepHaJia
Tema 2.4 [Tpuponnsriii ra3. [lonmytHsle HeQTAHBIE Ta3el. HedTh 1 ee mpoucxoxaenue. Criocodsl nepepaboTku HeQTH: me-

IIpupoansie ucroy-
HHMKH M nlepepadoTka
YIJ1€BOI0POI0B

pEroHKa, KpeKHHT (TepMUYecKUi, KaTanuTudeckuit). [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IIPO-
MBILLIEHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ NPOIyKTHI €ro nepepadoTKy.
JemoHcTpanus: - BuaeodparmMeHT «BynkaHuzanus pe3uHb

IIpakTH4yeckoe 3aHsATHE
PacueTrHble 3a1aun: onpeaencHue MOJIEKYISIpPHON (hOpMyYIIbl OPraHUYECKOr0 BELIECTBA 10 MACCOBBIM J10JIIM
aTOMOB XMMHMUYECKHUX DJIEMEHTOB; PACUEThI 110 YPABHEHHUIO XUMUUECKON peaKIiH.

PA3JIEJ 3. KUCJOPOJACOJEPKAIIIME OPTAHUYECKUE COEAUHEHUS

Conep:kaHue y4eGHOr0 MaTepuasia




Tema 3.1
Cnupr. ®eHosbl

HpeI[GJIBHBIe OAHOATOMHBIC CIIUPTHI: MCTAHOJI U 3TAHOJI, XUMHUYCCKOC CTPOCHUC, (I)I/I3I/I‘IGCKI/IC U XUMHNYCCKHUEC
CBOICTBa (pEaKMK C aKTHBHBIMU METaJJIAMH, TaJIOTCHOBOJIOPOIaMH, TOPEHHE), TPUMEeHeHne. BogopoHas
cBs13b. PU3HOIOTHYECKOe eHCTBUE METaHOJIA U 9TAHOJIA HA OPTaHU3M YeJIOBEKA.

MHoOroaToMHbIe CIIUPTHI: ITHICHIIUKOIb U TIIHLEPHH, XUMHUECKOE CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBaA (B3aHMOI[CﬁCTBHC CO IICJIOYHBIMU MCTAJUIaMU, KAYC€CTBCHHAA PCaKNA HAa MHOTOATOMHBLIC CHI/IpTBI).
duznonoruyeckoe IeicTBHE Ha OpPraHu3M uYelioBeKa. [I[puMeHeH e MINIeprHa U STHICHIITUKOJISL.

®enou. CTpoeHne MOJIEKyIbl, (pu3nyecKre 1 XuMUIecKue cBoicTBa (heHona. TokcuyHOCTh peHona, ero gpu-
3MOJIOTHYECKOE JICHCTBHE HA OpraHu3M uenoBeka. [Ipumenenne denouna.

Tema 3.2
AJbaeruabl
Kap6onoBbie
KHCJIOTHI
CuaoxHble 3¢pupbl

Coaep:xanue yueOHOT0 MaTepHuaJia

Anpaerupbl: GopMaIbAETUA U alleTAIbET U], XHMUYECKOe CTpOeHHE, (PU3NUeCKHe U XMMHUECKHE CBOCTBA
(peakiuu OKUCJICHUSI U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIIUH), MOJy4YEeHHUE U TPUMEHEHHE.
OaHOOCHOBHBIE MpeieNibHbIE KAPOOHOBBIE KHCIOTHI: YKCYCHAs! KUCIOTa, XUMUYECKOE CTPOeHUE, PU3NYecKue U
XUMHUYECKHE CBOMCTBA (0OIIME CBOMCTBA KUCIIOT, peakius 3Tepudukanum), noayueHue u npumenenue. Crea-
PUHOBAsI U OJIEMHOBAS KUCIIOTHI KaK MPEACTaBUTEH BBICIINX KapOOHOBBIX KUCIOT. Mblila KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.

CrnosxHble 3(hUpbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 cinoxkHbIX 3¢upoB. XKupbl Kak mpOU3BOI-
HbIE TJUIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. [ MAPOIIN3 )KUPOB.

Conep:xanue yueOHOTo MaTepHaJia

Tema 3.3 VYrneBoJbl: cOCTaB, KilacCU(UKaLus yrieBo1oB (MOHO-, M- U noymcaxapubsl). ['moko3a — npoctedinii MOHO-
Yraesoasbl caxapuj: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbl, (PU3MUECKUE U XUMUYECKHE CBOMCTBA TIIFOKO3bl, HAX0XK/IEHUE B
IpUpoJie, IPUMEHEHUE TIII0KO03bl, OMOJIOTHYECKas pOJIb B )KU3HEAEATEIIbHOCTH OpraHu3Ma uesnoBeka. PoTocuH-
Te3. PpyKTO3a KaK U30MEP IIIFOKO3BI.
Caxapo3za — IpeACTaBUTENb IUCAXaPUI0B, THAPOIIN3 CaXapo3bl, HAX0XKIECHUE B IPUPOJIE U NpuMeHeHue. Kpax-
MaJl U LEJUTI0J103a KaK IPUPOJIHBIE MTOJIMMEPBI: CTPOEHUE KpaxMala U LEJITI0I03bl, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA Kpaxmaja (TMIpoin3, KadeCTBEHHasl peakiys ¢ Hoaom).
PA3JIEJ 4. ABOTCOAEP/KAIIIME OPTAHUYECKHUE COEAJMHEHUSA
Conep:xxanue yueOHOT0 MaTepHaJia
Tema 4.1 AMUHBI: METUIAMUH — IPOCTEHIINN NPeACTaBUTENh AMUHOB: COCTAaB, XUMHUUECKOE CTPOCHUE, PU3UUECKUE U
AMUHBI XUMHYECKHE CBOMCTBA (peaKIMyu C KUCIOTaMH U TOPEHUs), HAX0XKJIEHUE B IPUPO/IE.
AMHHOKHCJIOTBI AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHuveckue coeinHeHus. PU3nUecKnue 1 XMMUYeCKHe CBOWCTBA aMUHO-
Beakn KHUCTIOT (Ha nmpumepe riaunuHa). buonoruueckoe 3HaueHrne aMuHOKUCIIOT. CuHTE3 nenTuaoB. beiaku kak npu-

POAHBIC ITOJIUMCPHI. HepBI/ILIHaSI, BTOpHUYHAA U TPECTUYHAA CTPYKTYpa 0enKoB. XMMUYECKUE CBOMCTBA OCIIKOB:
TUAPOJIN3, ACHATYypalld, KAHCCTBCHHBIC PCAKIITMU Ha Oenku.

PA3JIEJI 5. BBICOKOMOVJIEKYJSAPHBIE COEIMHEHUSA

Conep:xanue yueOHOTro MaTepuaJia




Tema 5.1
IlinacTMaccnl.
Kayuyku. Bosiokna

OCHOBHbIE TOHSTHUSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO, CTE-
MIEHb MMOJIMMEPU3ALIUH, CPEIHAS MOJEKYIsIpHas Mmacca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX CO-

CIMHCHUN — noJimMepu3atus U IMOJMKOHACHCAI M.
IInacTmaccel (HOHI/IBTI/IJ'ICH, IMOJIMIIPONHUIICH, ITIOJIMBUHUIXJIOPU, HOJ'II/ICTI/IpOJ'I). HaTypaanLIﬁ N CUHTCTHUYCCKUC

Kayuyk# (OyTaMeHOBBIH, XJIOPOIIPEHOBBIN 1 N30MPEHOBBIIA).
BosokHa: HaTypanbpHbI€ (XJIONOK, IIEPCTh, MENK), UICKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO), CHHTETHY e-

CKHe (KaIpoH M JIaBCaH).

3auér
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Il CEMECTP
OBIIASA U HEOPTAHUYECKAS XUMUA
PA3JIEJ 6. TEOPETUYECKHWE OCHOBBI XUMHUHU

Coaep:xanue yue0HOIro MaTepHaJia

Tema 6.1
CtpoeHue aToma.
Iepuoguyeckuii 3a-
KOH
u llepuoanyeckas
CHCTEMA XUMHMYECKHUX
3JIEMEHTOB
. 1. MenaeneeBa

Xumuyeckuil snemeHT. AtoMm. CoctaB aroma, M30TOIbl. DJIEKTPOHHAs 00O0J0YKa. DHEPreTUYECKUE YpOBHH,
HOAYPOBHH. ATOMHBIEC OpOHTAIH, S-, P-, f- AemMenThI. OCOOCHHOCTH pacHpeIeNIeHuUs HICKTPOHOB 110 OPOUTAIISIM
B aTOMax MaJIbIX M OOJBIIUX MEPUOIOB. DICKTPOHHAS KOH(PUTYpaLIUsi aTOMOB.

ITepuognueckuii 3axkoH u Ilepuoguueckas cucrema xumuueckux snemeHTos [[.M. Menpneneesa. CBs3p nepuo-
JIUYECKOTO 3aKoHa U Ilepuonnueckol CHCTEMBI XMMHUYECKHX JJIEMEHTOB C COBPEMEHHOM TEOPHEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTBIX U CIIOXK-
HBIX BELIECTB I10 TPYMIaM U NeprojaM. 3HaueHHEe NEPUOINUECKOTr0 3aKOHA U CUCTEMbI XMMHUECKUX 3JIEMEHTOB
.. MenneneeBa B pa3BUTUU HAYKU.

Hemoncmpayus. Bunpl Tabnun «llepuoanueckas cuctema xumudeckux aneMenToB Jl. V1. MenaeneeBa»

Tema 6.2
CTpoenne BelecTBa.
Mmuoroo0pa3ue Be-
1IeCTB

Coaep:xanue yueOHOTro MaTepuaJia

Crpoenue BemiecTBa. XuMHUUYECKasi CBsA3b. Bubl (KOBaJIeHTHASI HETOJSIpHAS U TIOJIApHAs, MOHHAs, METaJJTH4e-
CKasl) ¥ MEXaHU3MbI 00Pa30BaHUS XUMHUECKOH CBsI3M (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN).

Bonoponnas cBs3b. BaneHTHOCTh. DnekTpooTpuniatenbHOCTh. CTeneHs okuciaeHus. Katnonsl u annonsl. Be-
HIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI 3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KpUCTAI-
JUYECKUX PEIIETOK U CBOMCTBA BEIECTB.

[TonsiTue o nucnepcHbIX cucreMax. Mictunubie pactBopsl. KonudyecTBeHHbIE XapaKTEpUCTUKH pacTBOPOB (Mac-
coBasi JI0JIs BemiecTBa B pactBope). Kimaccudukarus Heopranndeckux coenuHennii. HoMmeHkmarypa Heopranu-
YECKUX BEIIECTB.

Jlemoncmpayuu: MOJEIN KPUCTAIIIMYECKUX PEIIETOK.

Coaep:xanue yueOHOro MaTepHaJia




Tema 6.3

XuMHYeCKHE peaknuu

Xumnueckue peakiun. Kinaccupukanus XuMHUECKUX Peaklnii B HEOPraHWYEeCKO U OpraHnveckoil XumMuu. 3a-
KOH COXPaHEHUS MacChl BEIIECTB; 3aKOH COXPAaHEHUS U NIPEBPALLEHUS SHEPTUH ITPH XUMUYECKUX PEAKIUAX.
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. CKOPOCTH peakIiy, €€ 3aBUCUMOCTb OT Pa3Iuy-
HbIX (pakTopoB. OOpaTHMbIe peakiuu. XuMuyeckoe paBHoBecue. GakTopsl, BIUAIOLINE HA COCTOSIHUE XUMUYe-
ckoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponuTHueckas aucconuanusa. CuiibHble U ciaalble 37eKTposinThl. Cpesja BOAHBIX PAaCTBOPOB BELIECTB!
KHCTas, HeWTpalibHas, menouHasi. Bomopoansrii mokaszarens (pH) pactBopa. Peakuiuu nonHoro oOMeHa B opra-
HUYECKON U HEOPTraHUYECKOH XUMUHU.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsATHE 00 31€KTpOIM3€ paciiaBoB U pacTBOPOB coueid. [1pu-
MEHEHHE JJIEKTPOJINA3A.

Lemoncmpayuu:- MOAEIN KPUCTAIIMYECKUX PEHIETOK;

— pasJIoKeHUe NEePOKCUAA BOOPOJA B IPUCYTCTBUM KaTaau3aTropa.

HpaKaneCRue 3aHATHUSA
Pacuérnrie 3a/la4i C UCIIO0JIb30BAHUCM ITOHATHA «MACCOBAd A0JIA PAaCTBOPCHHOI'O BCHICCTBA.
Pacuéranie 3a1a4M 110 YPAaBHCHUAM XUMHUYCCKUX peaxunﬁ, B TOM YUCJIC TCPMOXHUMHUYCCKHUC paC‘-IéTI)I.

PA3JIEJI 7. HEOP'TAHUYECKASA XUMUSA

Tema 7.1
MeTaaiabl

Coaep:xanue yue0HOIro MaTepHaJia

Meransl. [Tonoxenue meramios B [lepuoandeckoil cucreme xumudeckux aiaemenTos Jl. . Menneneesa.
OcoOeHHOCTH CTPOEHUS IEKTPOHHBIX 000J04eK aTOMOB MeTaiioB. Obuue pusnyeckue cBOicTBa METAIIOB.
[IpumeHeHnEe MeTaIoB B OBITY, IPUPO/IC M TEXHUKE.

CrnaBbl METAIIOB. DJIEKTPOXUMHUECKUH psijl HanpsikeHu MetaioB. OOme criocoObl MOTyYeHUs: METAJIIOB.
Mertamnyprus. Koppo3us metaninoB. CriocoObI 3alTUTHI OT KOPPO3UH.

OO11ast xapakTeprUCTHKa METAJIOB TaBHbIX moarpymni (1A — rpynna, I|A-rpynna) [lepuonndeckoii cuctemsl
XUMHYECKHX DJIEMEHTOB.

AnromuHui. AMpoTepHbIe CBOICTBA OKCHJIA U THIPOKCHAA amtoMUHusA. O0I1as XapakTepucTUKa MeTalIoB I0-
6ounbIx rpymnn (b-rpymm) [leproamaeckoi CHCTEMBI XUMUYECKHX 3JIEMEHTOB: ME/Ib, ITMHK, XPOM, JKeJIe30.
Baxueliume coeAMHEHUS METAIIIOB (OKCUIbI, TUAPOKCHUIBI, COJIN).

Hemoncmpayusa: xonnexuus «MeTaJutbl U CIITIaBbI».

Tema 7.2

Hemerasiabl

Coaep:xanue yueOHOro MaTepHaJia

Hewmeramnsl. [Tonoxenne Hemeramios B [lepuoanueckoit cucreme xumuyeckux 3semeHToB /1. 1. MenneneeBa
1 0COOEHHOCTH CTpoeHUs aToMOB. Du3nyeckne CBOWCTBA HEMETAIIIIOB. AJTOTPOIHS HEMETAIIOB (Ha MpUMepe
KHCIJIOPOJIa, Ccephl, pocdopa u yriaeposaa).

XYMHYECKHE CBOWCTBA BAKHEHIIINX HEMETAUIOB (TaJIOTeHOB, CEPHI, a30Ta, pocdopa, yriaepoaa u KpeMHHUS).
Oxkcuapl HeMeTawioB. Kucnopoacoaepxkaniue KuciaoTsl. Bogopoaabie coeTMHEHUST HEMETAIIOB.
Jemoncmpayus: 06pa3iibl HEMETANIOB, B3aUMOICHCTBHE MEIM C @30THON KHUCIIOTOM pa3TNYHON KOHIICHTPAIIUH.

IIpakTHYeckHe 3aHATHA




— pacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITH OJHO U3 BEIIECTB JJAHO B BHUJIE
pacTBopa ¢ ONPEAEIEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA

Tema 7.3 Conep:kanue y4eOHOT0 MaTepHuaJia
Ces3b Heopranundeckue u oprannueckue KUCaoTel. Heopranmdeckne u opraHnuecKrie OCHOBaHUs. AMQOTEpHbIE He- 2
HEOPraHM4YeCcKMX U | OpraHUYECKUEe U OPraHUYECKUE COeIMHEHUs. [ 'eHeTnYecKasi CBA3b HEOPraHUYECKUX U OPTraHMYECKUX BEIIECTB.
OPraHM4eHCKHUX I[IpakTnyeckue 3aHATHS He npenycmot-
BellleCTB pEHO
PA3JEJI 8. XUMMUSA U ) KU3Hb
Coaep:xanue yueOHOTo MaTepHaJia
Tema 8.1 Ponp xumun B 00ecriedeHUN IKOJIOTHIECKOM, SHEPTeTHUESCKOM U MUIIEBON O€30MaCHOCTH, PA3BUTHUU MEIUIIH-
XuMHUSA U KU3HDb Hbl. [IoHATHE O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIH.
[IpencraBienus 06 0OLIMX HAYYHBIX IPUHIIUIIAX POMBIIIEHHOTO MOTYYeHUS BaKHEHIIINX BEIIECTB (HA MpHU- 2
Mepax MPOU3BOJICTBA AMMHAKa, CEPHON KHUCIIOThI, M€TaHoIa). YeIOBEK B MUPE BEIIECTB, MATEPUATIOB U XUMHU-
YECKHUX PEAKIHUI: XMMHUS U 3JJ0POBbE YEJIOBEKA: MPaBUJiia UCIOIb30BaHUS JICKAPCTBEHHBIX IIPENapaToB; MpaBuia
0€30MMacHOr0 UCMOIb30BaHM PEnapaToB OBITOBOM XUMUHU B IIOBCEIHEBHOM >kM3HU. bhITOBas XuMuyeckas rpa-
MOTHOCTb.
HUTOI'O 3a |l cemecTp 33
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5.2.2 3aounas popma 00ydeHHS

Couepma}me yqeﬁnoro mMarTrepuaJa, ﬂaﬁopaTopﬂble paﬁ()T])I U IIPAKTHYCCKUEC 3aHATUHA, CAMOCTOATE/Ib-

HaumenoBanue
Hasi pa0oTa o0yyammxcs, KypcoBasi padora (poekr) O0bem yacon
pa3aesioB M TeM
(eciu npedycmompenvl)
1 2 3
1 KYPC
PA3JIEJI 1. TEOPETHYECKHWE OCHOBBI OPTAHUYECKOM XUMHUH
Tema 1. Copep:kanue y4eOHOIro MaTepuaa
IIpeamer [Ipeamer opraHM4ecKoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHUE B ITOJIy4YCHUU HOBBIX BEILIECTB U Ma-
OpPraHuYecKoi TEpUAJIOB.
xumuu. Teopust Teopus crpoenus opranndeckux coequaennii A.M. BytiepoBa, ee ocHOBHBIE moj10xkeHUs. CTpYKTypHBIEC (hOp- 2
CTPOEHUs OPraHu4e- | MyJibl OPraHMYECKUX BEIIECTB. ['oMoJIorHs, u3omMepusl.
CKHX COeTHHEeHU IIpakTHnyeckune 3aHATHA
A.M. BytiepoBa JlaGopaTtopHblil onbIT «MoJenupoBaHUE MOJIEKYJ OPTaHUYECKUX COSTMHEHUIN. 2
PA3ZJIEJI 2. YIVIEBOAOPO/bI
Tema 2.1 Conep:kanue yuebHOro MaTepuajia
Hpenennhbie AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psii. MeTaH M 3TaH — NPOCTENIINE MPEACTABUTENMN ATKAHOB: CO- 2
Yraesonopons: CTaB, XUMUYECKOE CTpOeHHE, (PU3NUecKre U XUMUYECKHE CBOMCTBA (PEeaKIK 3aMEIeHUs U TOPEHNUs ), HAX0XK-
JICHUE B IIPUPOJIE, MIOJYYEHHUE U IPUMEHEHNE.
Conep:xanue y4eOHOro MaTepuasa
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUHN Psil. DTUJIEH — MPOCTEHIINNA MPEeICTaBUTENb AJIKEHOB: COCTaB,
Tema 2.2 XUMHUYECKOE CTpOeHHE, PU3NYeCcKre U XUMUUYECKUE CBOICTBA (peakluy THAPUPOBAHNS, TAIOTeHUPOBAHUS, TH/I- 2
HenpenenbHble paTanyu, OKUCJICHUS U TOJMMEPU3alliK), HAX0XKJICHUE B PUPOJIE, MOTYUEHHE U IPUMEHEHHE.
yIJIeBOAOPOAbI: Ankamuensl: OyranueH-1,3 u MmetunOyraaueH-1,3, XUMUYECKOE CTPOCHHE, peaKIus MOJMMEpPU3alluY, TPUMEHe-
AJIKeHbl, HUe (JUIs1 CHHTE3a MPUPOJIHOTO M CHHTETUYECKOTIO KaydyKa U PEe3HHBbI).
AJIKA/IUeHbI, AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMUYECKUH pAll. ALETUICH — MPOCTEHIINI MpeICTaBUTENb 2
AJIKHHBI QJIKUHOB: COCTaB, XUMHUYECKOE CTpPOEHHE, PU3NYECKUE U XMMHUECKHE CBOMCTBA (PeaKIK THIPUPOBAHMUS, TaI0-
T€HUPOBAHMS, TUJIpaTallii, TOPEHMs), HAXO0KJIEHUE B IPUPOJIE, OJIYUEHHE U IPUMEHEHHE.
Copep:kanue y4eOHOTro MaTepuaa
Tema 2.3 ApeHbl: 0€H30J1 M TOITYOJI, COCTaB, XUMHUYECKOE CTPOCHHE MOJIEKYJI, (PU3NUYECKHe U XUMUUECKUE CBOMCTBa (pe-
ApomaTHUyecKue aKLMU TaJIOTEHUPOBAaHUS M1 HUTPOBAaHMSI ), OJydeHUE U TpUMeHeHne. Biusinie 6eH301a Ha OpraHu3M YeJloBeKa. 4




YIJIEBOAOPOABI

Tema 2.4
IIpupoanbie HCTOY-
HHUKH U nepepadoTka

I'enernyeckas CBSI3b yII€BOIOPOAOB.

[Tpuponnsriii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh 1 ee mpoucxoxaeHue. CriocoOsl mepepadoTku HEDTH: TIe-
peroHka, KpeKuHT (TepMUYeCKHid, KaTanmuTuyeckuii). [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B TIPO-
MBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIYKThI €ro nepepaboTKu.

[IpenenpHbIe OJTHOATOMHBIE CIIUPTHI: METAHOJ M ATAHOJI, XHMHUECKOE CTPOCHHUE, (pU3nUecKre U XUMHUIECKHE

yIJIEBOAOPOI0B CBOICTBA (peakLUy ¢ aKTHBHBIMH METaJJIaMH, TaJIOT€HOBOIOPOIaMH1, TOPEHNUE), TpUMeHeHue. Bomopoanas
CcBsI3b. PU3MOIOrHUECKOE NEHCTBUE METAHOJIA M ATAHOJIA HA OPTaHU3M YeJIOBEKa.
Tema 3.1 CAMOCTOSTEJIBHAS PABOTA
Cnuprsl. PA3JIEJI 3. KNCJIOPOJCOJAEP/KAIIUE OPTAHUYECKHWE COEIMHEHNUSA
DeHoTbI MHOT0aTOMHBIE CIUPTHI: STHICHIIIUKOIb U TIINIEPHH, XUMHYECKOE CTPOEHHE, (PU3NIECKUEe U XUMHYECKIE
CBOICTBa (B3aUMOEHCTBHE CO LIEJTOYHBIMU METAJUIaMH, KAUeCTBEHHAsl PEAKIUsl HA MHOTOATOMHBIE CIIUPTHI).
duznonoruyeckoe ASHCTBHE Ha OPraHU3M 4YeloBeka. [[puMeHeHne rMeprHa 1 STHICHTJTUKOJIS.
®enoin. CTpoeHnEe MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE CBOICTBA (heHoa. ToKkCHIHOCTH (heHomna, ero Gpusmo-
JIOTMYECKOe JACHCTBHE HAa OpraHu3M 4denoBeka. [Ipumenenue ¢enona.
Tema 3.2 Conep:xanue yueOHOro MaTepuaJia JJis CaMOCTOATEIbHOI0 N3yYeHU s
AJIb/IeTH/IBL. Anbnerupl: GopManbAerul U aleTalblAerul, XMMHUUECKoe CTpOeHUEe, (pU3nuecKkue U XMMUYeCKUe CBOMCTBA
Kap6oHoBbIe KHCIIO- | (peakiiy OKHCICHNUS M BOCCTAHOBJICHHS, KAYCCTBEHHBIC PEAKIIAN), [TOTyICHHE i IPHMCHEHHE.
ThI

Caoxuble 3¢upsbl.

OnHOOCHOBHBIE IIPE/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI: YKCYCHAs! KUCIIOTA, XUMHUECKOE CTpOoeHue, prusnueckue u
XUMHUYECKHE CBOWCTBA (0OIIHME CBOWCTBA KUCIIOT, PEaKius dTepu(UKaIim), IIOIy9eHUE U IPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsA KUCIOTHI KaK IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblila Kak COJIU BbIC-
X KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBHUE.

CroxHble 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApOIu3 clokHBIX 3¢hupoB. JKupbl Kak IpOU3BOI-
HbI€ IMLIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. ' MIAPOIN3 KUPOB.

Tema 3.3
YriaeBoabl

Conepmaﬂue yqeﬁﬂoro MaTepuaJia 1Jjisd CaMOCTOATEJIBHOI0O U3YyYCHU S

YrneBojbl: cocTaB, KiaccuPUKaIUs yriieBoAoB (MOHO-, TU- U Monucaxapubl). [ roko3a — mpocTeimmii MOHO-
caxapu/l: 0COOCHHOCTH CTPOEHUS MOJIEKYJIbI, GU3MUECKHE U XUMHUYECKHE CBONCTBA TIFOKO3bI, HAXOXKICHUE B
MPHUPO/Ie, TPUMEHEHHUE TIFOKO3bI, OMOIOTHYECKas POJib B KU3HEACATEIbHOCTH OpraHnuiMa yenoeka. @oTocuH-
Te3. @pyKTO3a KaK U30Mep IITFOKO3bI.

Caxapo3a — npecTaBUTeNh IUCAXapUa0B, THIPOIN3 CaXxapo3bl, HAX0XKIEHUE B IPUPOJE U TpuMeHeHne. Kpax-
MaJl U LEeJUTI0J103a KaK MPUPOIHbIE MOJIUMEPBL: CTPOEHUE KpaxMala U HEeJUTI0I03bl, GU3NYECKUuEe U XUMUYECKHEe
CBOICTBa Kpaxmana (TUAPOJIH3, KAYeCTBEHHAs! PEaKIIUs C HOI0M).

PA3JIEJ 4. ABOTCOJAEP/KAIIUE OPTAHNYECKHWE COEJMHEHUSA

CoaepixkaHue yueOHOro MaTepuaJia AJsi CAMOCTOSITeIbHOI0 U3YYeHHs




Tema 4.1 AMUHBI: METUJIAMUH — IPOCTEHINNN TPEICTABUTENIh AMUHOB: COCTaB, XUMUYECKOE CTpOCHHE, (PU3UIeCKue U
AMMHBI. XUMHUYECKHUE CBOMCTBA (PEAKIMK C KUCIOTAMU U TOPEHUS ), HAXOXKJIECHUE B TIPUPOJIE.
AMHMHOKHCJIOTBI. AMWHOKHCIIOTHI KaK aM(pOTEepHBIC OpPraHUYeCKre coequHeHMs. DU3nUecKrue 1 XUMUIECKIE CBOMCTBA aMUHO-
beaxn KHCJIOT (Ha mpuMepe TMiuHa). bruonornyeckoe 3HaueHne aMuHOKKUCIIOT. CHHTE3 menTua0B. benku kak npu-
ponHbie moyimMepsl. [lepBuyHas, BTOPHYHAS U TPETUYHAS CTPYKTYpa OSIIKOB. XUMUYECKHE CBOHCTBA OCITKOB:
TUAPOJIN3, ACHATYpaIusl, KaueCTBCHHBIC PEaKIIUKA Ha OCIKH.
PA3JIEJI 5. BBICOKOMOJIEKYJISIPHBIE COEJUHEHU S
Conep:kanue y4eOHOIro MaTepuasa Jisi CaMOCTOSITEJIbHOTO U3y4YeHM sl
OcHOBHBIE MOHATHUSI XUMHH BRICOKOMOJIEKYJISIPHBIX CO€IMHEHU: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTE-
Tema 5.1 MeHb NOJIMMEPU3AIuU, CPEAHSS MOJIeKyIIsipHast Macca. OCHOBHbBIE METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX CO-
IlmacTmaccnl. €IMHEHUN — MOJMMEPHU3aLHs U TOJTUKOHICHCALUS.

Kayuyku. Boiokna

[TnacTmaccsl (HOAMATUIIEH, TOJIMIPONUIICH, HOITUBUHUIXIOPU, TOJUCTUPOI). HaTypalibHbIN U CHHTETHYECKHE
Kayuyku (OyTaJM€HOBBIH, XJIOPOIPEHOBBIN U N30IPEHOBBIN).

BosokHa: HaTypanpHbIe (XJIONOK, IIEPCTh, MENIK), UICKYCCTBEHHBIE (BUCK03a, alleTaTHOE BOJIOKHO), CHHTETHYe-
ckue (KarmpoH U JaBCaH).

OBLIAS U HEOPTAHUYECKAS XUMMUSA
PA3JIEJI 1. TEOPETUYECKHE OCHOBBI XUMHNHU

Conepmalme yqeﬁﬂoro MaTepuaJia 1Jjisi CaMOCTOSAATCJIBHOI'O H3YIYCHUSA

Tema 1.1
Crpoenne aroma.
IHepuoguyeckuu 3a-
KOH
u Ilepuoanyeckas
CHCTEMA XUMHYe-
CKHX 3JIEMEHTOB
. 1. MenaeneeBa

Xumnueckuil snemeHT. AtoM. CocTtaB aroma, M30TOIBL. DJIEKTPOHHAs 000JI04Ka. DHEPreTHYecKue YpOBHHU,
OlypOBHU. ATOMHBIE OpOUTaIy, S-, P-, f- anmemenTsr. OCOOCHHOCTH pacIpeIe/ICHHs SJICKTPOHOB 10 OPOUTAIISIM
B aTOMax MaJIbIX M OOJIBIIUX MEPUOIOB. DIEKTPOHHAsE KOHPUTypalns aTOMOB.

[lepuoanueckuii 3akoH u Ilepuonnueckas cuctema xumudeckux siaemeHToB JI.M1. MenzaeneeBa. CBsi3p nepuo-
nudeckoro 3akoHa M Ilepumoamdeckoil cUCTEMBI XMMHUYECKHX JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIIOXK-
HBIX BELIECTB M0 IpyNIaM U IepruoiaM. 3HaY€HUE EPUOANUYECKOTO 3aKOHA U CUCTEMBI XMMUUECKHUX JIEMEHTOB
JI.1. MenneneeBa B pa3BUTHUN HAYKU.

Tema 1.2
CrtpoeHnue BeecTsa.
MHuoroo0pa3ue Be-
1IeCTB

Conepmaﬂue yqeﬁﬂoro MaTepuaJia 1Jjisi CaMOCTOATEJIBHOI0O U3YyYCHU S

CrtpoeHnue BeniecTBa. XuMu4eckast cBsi3b. Bupl (KOBaJIeHTHAsI HEMOMSPHAS U TOJISIpHAsI, MOHHASI, METaJlJTH4e-
CKasl) 1 MEXaHU3MBbI 00pa30BaHUsI XUMHUIECKOM CBSI3M (OOMEHHBIN M IOHOPHO-aKIENTOPHBIN ). BomopoaHas
CBA3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTbD.

Crenenn okucienus. KaTnonsl 1 aHnoHbl. BenecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS 3aKOH T10-
CTOSIHCTBA COCTaBa BeUIECTBA. TUIBI KPUCTAINIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

[TonsTre 0 nucniepcHbIX cuctemax. MictuaHbie pacTBOphl. KonyecTBEHHBIE XapaKTEepUCTUKH PacTBOPOB (Mac-
COBast JIOJIsl BEIIECTBA B PACTBOPE).

Knaccudukanms Heopraandeckux coequnennii. HomeHkimaTypa HeopraHn4eCcKuX BEIIeCTB.

CoaepixkaHue yueOHOro MaTepuaJia AJsi CAMOCTOSITeIbHOI0 U3YYeHUs




Tema 1.3

XHMHYeCKHe peak-
101071

Xumuueckue peakiun. Knaccupukanus XuMHUECKUX peakluii B HEOPraHWIECKOH M OpraHnYecKoi XuMHHU. 3a-
KOH COXPAaHEHUsS MacChl BELIECTB; 3aKOH COXPAHEHUS U NIPEBPALLEHUS SHEPTUH ITPU XUMUYECKUX PEAKIUAX.
CKOpOCTbh peaknuu, e€ 3aBUCUMOCTb OT pa3In4yHbIX (hakTopoB. CKOPOCTh PEaKIiH, €€ 3aBUCUMOCTD OT pa3iiny-
HBIX (QakTopoB. OOpaTuMble peakuu. XuMuueckoe paBHoBecue. MaKkTOpsl, BIUAIOLINE HA COCTOSTHUE XUMUYe-
ckoro paBHoBecus. [Ipunnun Jle [larense.

Onexrpoautuyeckas qucconuanus. CHUIbHbIE U ci1a0ble 3JeKTposnThl. Cpeaa BOAHBIX paCTBOPOB BEIIECTB!
KHCIIasi, HeUTpasibHas, IenouHasi. Bomopoansrit mokazarens (pH) pactBopa. Peakunu nonHoro ooMeHa B opra-
HUYECKOW U HEOPraHUYECKON XUMUH.

OKuCINTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. [ToHsTHE 00 3JeKTPOIN3e paciiiaBoOB U pacTBOPOB codeil. [Tpu-
MEHEHUE 3JIEKTPOIU3A.

PA3JIEJI 2. HEOPTAHUYECKASA XUMMUA

Tema 2.1
MeTaaiabl

Coz[epma}me y‘lGﬁHOFO MaTepuajgaa iy CaMOCTOATEJIbHOI0 U3Yy4YCHUA

Meramnsl. [lonoxenue metamwoB B [lepuoanueckoii cucreme xumuueckux snemeHToB J[. . MengeneeBa. Oco-
OEHHOCTHU CTPOEHHSI AIEKTPOHHBIX 000JI04eK aTOMOB MeTayutoB. O0mue ¢pu3zndeckrne cCBOHCTBa MeTayuioB. lpu-
MEHEHHE METAJJIOB B OBITY, IPUPOJIE U TEXHUKE.

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH psAJl HANPsKEHU MeTaioB. OOLIMe crioco0bl MOJIy4eHUsI METaJIIOB.
Mertamnyprus. Kopposus meramios. CriocoObl 3alUThl OT KOPPO3UH.

OO01as xapakTepycTUKa MeTauioB riaaBHbIX noarpyni (A — rpynmna, [|A-rpynna) Iepuoanueckoil cucreMsl
XUMHYECKHX 3JIEMEHTOB.

AnmromuHui. AM(poTepHbIe CBOMCTBA OKCHIA U THIPOKCUAA altoMUHUs. O011as XapakTepuCcTUKa METAIIJIOB MO-
6ounbIx rpynn (b-rpymnmn) Ilepuonnyeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: ME/lb, LIMHK, XPOM, kene30. Bax-
Hellme coeTMHeHNs METAIOB (OKCH/IbI, THPOKCH/IbI, COJIH).

Tema 2.2

Hemerayabl

Coz[epmalme y‘-lGﬁHOl"O MarTepuajga aJjas CaMOCTOATECJIbHOI0O N3y4CeHUs

Hewmeramnsl. [lonoxenne Hemeramios B [lepuogudeckoil cucreme xumudeckux aaneMeHToB 1. M. Menneneesa u
0COOEHHOCTH CTpOeHMsI aTOMOB. PU3NYECKHE CBONCTBA HEMETAJIIIOB.

AnoTponusi HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKUE CBOICTBA BaXKHEHIIINX HEMETAJUIOB (raJIoTeHOB, CEephl, a30Ta, (hocdopa, yriepoaa u KpeMHUs).
Oxcuapl HemeTaiioB. Kucnoponcoaepsxaiue KuciaoTel. BogopoHsie coefuHeHNsT HEMETaIoB.

Tema 2.3
CBa3b
HEOPTraHUYEeCKUX U
OpPraHu4YecKux
BEIIECTB

Conep:kanue y4eOHOTr0 MaTepuaJia Iyisi CAaMOCTOSITEJIbHOTO U3YYeHM sl

HeOpFaHI/I"ICCKI/IC " OPraHUYCCKHUEC KUCIIOTHI. HCOpFaHI/I‘-IeCKI/IC N OPraHNn4YCCKUC OCHOBAHU. AM(l)OTepHBIC HEOP-
TFaHUYCCKUEC U OPTaHUYCCKUE COCANHCHUS. I'enermueckas cBSA3b HCOPTaHUYCCKUX U OPraHUYCCKHX BCIICCTB.

PA3JIEJI 3. XUMUA U ’KU3Hb

CojaepixkaHue y4eOHOIr0o MaTepuaJia JAJsi CAMOCTOSITEIbHOI0 M3YYeHHs




Tema 3.1
XuMus ¥ KU3HD

Ponb xumun B 00ecrieueHu SKOJIOTUIECKON, JHEPTeTUIECKON 1 MTUIIEBOM 0€30MaCHOCTH, Pa3BUTHH METUIUHBIL.
[ToHsiTHE O HAYYHBIX METOJIaX MTO3HAHUS BEMIECTB U XUMUYECKHX PEAKIUM.

[IpencraBnenus 00 0OIMX HAYYHBIX MPUHLIUIIAX TPOMBIIUIEHHOTO MOMYyYeHNS BKHEHIIINX BEIIECTB (Ha MpH- 4
Mepax MPOU3BOACTBAa aMMHUAKa, CEPHON KUCIIOThI, METAHOJIA).
YenoBek B MUpE BEUIECTB, MATEPUAJIOB U XUMUYECKUX PEAKLIUN: XUMHUS U 3J0POBBE YEIIOBEKA: IIPABUIIA UC-
I10JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB; IpaBuiIa O€3011aCHOI0 CIIOJIb30BaHMsI ITPENapaToB ObITOBOM XUMHUH
B IIOBCETHEBHOM KU3HU. BBITOBAst XUMHUUYECKasi TPAMOTHOCTb.
UTOIro 78




6. YYHEBHO-METOANWYECKOE OBECIIEYEHHUE JUCIUIIJIMHbI

6.1. [lepeyeHb OCHOBHOW M JONOJHUTEIbHOI yueOHOI JUTEpaTypPbl, HEOOXO0 M-
MOM )1l 0CBOEHMS M CUMILUIUHBI:

6.1.1. OcHoBHas quTEpaTypa:
1. T'abpuensn O.C. Xumus. 10 knacc: 6a30BbI ypOBEHb [DIIEKTPOHHBIN pecypc]:
yueOnuk / W.I' OctpoymoB, C.A. CnaakxoB, O.C. Cmanko, O.C. T'abpuensHn. -
MockBa: UsmarensctBo  «lIpocBemenue», 2023 — 191 c¢. - URL:
https://lib.rucont.ru/efd/806264
2. Tadbpuensa O.C. Xumus: 11 kmacc: 6a30BbI YpOBEHBb [DIEKTPOHHBIA pecypc]:
yuebnuk / I.I' Octpoymos, C.A. Cnankos, O.C. Cnankos, O.C. I'abpuenss. Mockaa:
N3 narenscTBO «IIpocBemienue», 2023 — 223 C. - URL.:
https://lib.rucont.ru/efd/806265

6.1.2. lomostHMTEILHAA JIMTEPATYpA:

1. ITogmmBanoBa A.K. Xumus: yuednoe rmocooue / A.K. Iloammuanosa; UpkyT. roc.
arpap. yu-T uM. A.A. ExxeBckoro. — Monoaexnsiil: U3n-so Upl'AY, 2022-264 c. —
Tekct anexkTpoHHbIH // DnexkrporHas oubmuorexa Upkyrckoro 'AY. — Pexum no-
cryna URL: http://195.206.39.221/fulltext/i_033379.pdf.

2. IlonmuBanosa A.K. Xumus: yueoHoe nocodue / A. K. Ilogmmanora; UpkyT. roc.
arpaps. yH-T uM. A.A. Exesckoro. — M.: OOO "N31aTenbCKO-KHUTOTOPTOBBIN LIEHTP
Komoc-c", 2022. — 180 ¢. URL: http://195.206.39.221/fulltext/i_033415.pdf.

3. [TopmuBanosa A.K. Xumusi: yaueoHoe nocodue / A.K. Iloammanosa; UpkyT. roc.
arpap. yu-T uM. A.A. ExxeBckoro. — Monoaexnsiit: U3n-so Upl'AY, 2021-322 ¢. —
Tekct anexkTpoHHbIl // DnexkrponHas oubnuoreka Upkyrckoro 'AY. — Pexum go-
cryna URL: http://195.206.39.221/fulltext/i_032966.pdf.

4. IIpakTHUKyM MO JTUCHUTUIMHE « XUMHs» JUTsl cTyAeHToB Koyuiempka CI1O ounoro u
3a049HOT0 (hopM OO0yUECHHI Il BCEX crenuaibHocTel 1 Kypea (6aza 9 ki) /
coctaBurelb: A.C. BacunbseBa - Upkyrck: U3a-Bo Upkyrckoro 'AY, 2024. - 41 c.
5. I'abpuensa O.C. Pabouas terpaap. Xumus 10 kimacc: 6a30BbIil ypoeHs/ O.C.
["a6puensn, C.A. Cnaaxos, W.I'. OctpoymoB. M3aaTenbcTBO «mipocBerienuey, 2023 —
96 c.

6. 'abpuensa O.C. Pabouas terpaap. Xumus 11 kmacc: 6a30Bsbiil ypoeHs/ O.C.
["abpuensn, C.A. Cnankos, U.I'. OctpoymoB. M3natenbcTBO «mpocBerieHuey, 2023 —
96 c.

6.2. Ilepeyenb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHUKAIIMOHHOU ceTu UH-
TepHeT, He00X0AMMBIX /IJISi OCBOCHUSI JUCHUIIIHHBI:

1. UpkyTckuil TocyqapCTBEHHBIN arpapHblii yHuBepcUTeT UMeHH A.A. ExeBckoro
http://elib.irsau.ru.

2. DiekTpoHHO-0MOaMOoTeUHas cucteMa «Jlausy http://www.e.lanbook.com.

3. DnekTpoHHO-O0MOIMOTeUHas cucteMa «Pykont» 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. Poccwuiickas ayieKTpoHHAs mikosia https://resh.edu.ru/.

6.3. IlepeyeHb y4eOHO-METOANYECKOI0 O0ecTevYeHNsl 1JIsl CAMOCTOSITeIbHON pa-
00THI 00yUYAIOIIUXCH 10 AUCIUTIIHHE:

1. T'abpuensn O.C. Xumus. 10 kimacc: 0a30Bblid ypOBEHb [DNEKTPOHHBIA pecypc:
yueOnuk / W.I' OctpoymoB, C.A. CnaakxoB, O.C. Cmanko, O.C. T'abpuensHn. -
MockBa: UsnmarensctBo  «lIpocBemenme», 2023 — 191 c¢. - URL:
https://lib.rucont.ru/efd/806264

2. T'abpuensa O.C. Xumus: 11 kiacc: 6a30BbIi ypOBEHb [ DJIEKTPOHHBIN pecypc]:
yuebnuk / I.I' Octpoymos, C.A. Cnagkos, O.C. Crnagkos, O.C. I'abpuensn. Mocksa:
N3narensctBO «lIpocBenienuey, 2023 — 223 c. - URL:
https://lib.rucont.ru/efd/806265

3. [TogmmuBanoBa A.K. Xumus: yaueoHoe nocooue / A.K. Ilogmmeanora; UpkyT. roc.
arpap. yu-T uM. A.A. ExxeBckoro. — Monoaexnsiil: U3n-so Upl'AY, 2022-264 c. —
TekcT anexkTpoHHbIH // DnexkrporHas oubmuoreka Upkyrckoro 'AY. — Pexum go-
cryna URL: http://195.206.39.221/fulltext/i_033379.pdf.

4. ITongmmBanoBa A.K. Xumus: yue6Hoe mocodue / A. K. ITogmmsanosa; UpkyT. roc.
arpapH. yH-T M. A.A. ExeBckoro. — M.: OOO "U31aTeabCKO-KHUTOTOPTOBBIN LIEHTP
Kosoc-c", 2022. — 180 ¢. URL: http://195.206.39.221/fulltext/i_033415.pdf.

5. llopmuBanosa A.K. Xumusi: yaeoHoe nocodue / A.K. Iloammsanosa; UpkyT. roc.
arpap. yu-T uM. A.A. ExxeBckoro. — Monoaexnsiit: U3n-so Upl'AY, 2021-322 ¢. —
TekcT anexTpoHHbIH // DnexkTponHas oudnuoreka Upkyrckoro 'AY. — Pexum no-
cryna URL: http://195.206.39.221/fulltext/i_032966.pdf.

6. [IpakTuKyM MO AUCHUIUIHHE «XUMUs» Ui cTyaeHToB kojutemxka CI1O ounoro u
3a04HOro (hopM 00yUeHUH AJid Bcex crenuanbHocTel 1 kypcea (6aza 9 ki) /
coctaBurelb: A.C. BacunbseBa - Upkyrck: U3a-Bo Upkyrckoro 'AY, 2024. - 41 c.
7. I'abpuensa O.C. Pabouas terpaap. Xumus 10 knacc: 6a30BbIil ypoeHs/ O.C.
["a6puensn, C.A. Cnaaxos, W.I'. OctpoymoB. M3aaTenbcTBO «mipocBerienuey, 2023 —
96 c.

8. I'abpuensu O.C. Pabouas terpaap. Xumus 11 kmacc: 6a3oBsbiil ypoens/ O.C.
["a6puensn, C.A. Cnaaxos, W.I'. Octpoymos. M3gaTenbcTBO «mipocBerienuey, 2023 —
96 c.

6.4. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHMH, MCIOJb3yeMbIX INPH OCY-
LIEeCTBJCHUH 00Pa30BaTEJIbHOIO IPOLECCa M0 JUCHHUIINHE:

B npouecce TeopeTUuecKuX M MPAKTUYECKUX 3aHSATUM HUCMOJB3YETCs CIEAyIo-
iee JIMIIEH3UOHHOE MpOoTrpaMMHOE oOecrieueHrne U MH(POPMAIMOHHBIE CIPABOYHBIC
CUCTEMBL:

HaunmenoBanue nporpaMmmMHOro

Ne i/t
oOecrieueHust

HoroBop Ne, nata, opranuzaius

JIMueH3nOHHOE MTpOrpaMMHOE obecrieueHme

1 \Microsoft Windows 7 Akt Ha iepenaqy npaB H-0005792 ot 08.06.2011 roxa



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

2  [Microsoft Office 2010 Akt Ha iepenaay npaB H-0005792 ot 08.06.2011 rona
3 Kaspersky Business Space Securityl]Axt na nepemauy npas H-0005792 ot 08.06.2011 roga
Russian Edition
CB00OIHO pacmpoCTpaHsIEeMOE IPOrPAMMHOE 00ECIICUCHHE
1  |Adobe Acrobat Reader CBobOoaHO pacnpoctpansemoe [10
2  |LibreOffice 6.3.3 CBobOoaHO pacnpoctpansemoe [10
3 |Google Chrome 86.X (Be6-0pay3ep) [CBoboaHO pacmpoctpansemoe I10
4 |Opera 72.X CB0O0HO pacnpocTpansemoe [10
5 |Mozilla Firefox 83.x CBobOoaHO pacnpoctpansemoe [10




7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI,

HEOBXOJUMOM 151 OCYIECTBJEHUSA OBPA3OBATEJIBHOI'O

MPOLECCA MO JUCLUTUIMHE

Ne HaumenoBanue OcHoBHOe 000py/10BaHNE ®opMa UCOJIb30BA-
n/n | 00OpPya0BAHHBIX HUA
y4eOHBbIX KaOu-
HETOB, J1abopaTo-
puii u Ap. 00beK-
TOB /ISl IPOBe-
JAeHHUs Y4eOHbIX
3aHATHH
1 Cnenuajn3upoBaHHas Medeib: 3ai1 Nel: ctonbl [bubinoreka, YuTanbHBIC
- 46 t., cTynbs - 79 . 3am Ne2: cTOJNBI - 6 TIT., BaNbl. Ui TPOBEACHUS
CTOJI yTJI0BOM - 4 WIT., cTynbs - 17 mit. 3am Ne3:  [KOHCYJIBTalMOHHBIX U Ca-
cTynbs -50 WT., CTOJBI - 28 WT. MOCTOSITCIIFHBIX 3aHSITHI;
TexHn4yecKkue cpeacTBa 00y4eHusI: KOMIBIOTEPHI BAHATHI CEMHUHAPCKOTO
Ha 6a3e mporeccopa Intel o0benMHEHHBIX B J10-  [THIA, UHAWBHYaTbHBIX
KaJIbHYIO CE€Th U UMEIOIUX J0cTyl B "MHTepHET", [KOHCYIbTALUi, KypCOBOTO
moctyn k BJI,9b, OK, Koncynsrantllntoc, 9bC, [mpoexkTtupoBaHus (BBIION-
DOMUC. 3an Nel: moruTop Samsung - 21 WT., CH- |[HEHUsI KYPCOBBIX padoT).
CTEMHBIH OJIOK - 2 IIT., CHCTeMHBIH 010k DNS - 1
5 IIT., CUCTeMHBIH 0JI0K In Win - 18 mT., mpuHTEp
MOMOTCKA, YA b a7er Jet P 2055 - 2 Epson v330 -
123 mrt., ckanep Epson v
1 wr., kcepokc XEVOX - 1 wrt. 3am Ne2: TeneBu-
Bop Samsung - 1 mr., morutop LG - 1 mt., cu-
cTeMHbIH 010K In Win - 1 mT., ckanep - 1 wir.,
rmpoekTop Optoma - 1 wt, 3kpaH - 1 wr. 3am Ne3:
MOHHTOPHI Samsung - 11 mT., MoHHTOPEI LG - 2
IIT., CHCTEMHBIH 010K In Win - 12 mT., cucrem-
HBIH 610K - 1 mT., mpuntep HP Laser Jet P2055.
Cnucok I1O na komnsioTepe: Microsoft Win-
dows 7, Microsoft Office 2010, LibreOffice 6.3.3,
IAdobe Acrobat Reader, Mozilla Firefox, Opera,
Google Chrome.
2 CrnieunanusupoBaHHas MeOeb: CTOJ Mpe- VYyeOHast ayauTopust
nojasares- 1T, cron 1abopaTopHBIii - 8, JUISL IPOBEJICHUS 3aHS-
CTyJbs - 16; yueOHast 1ocka MenoBas - TUN JIEKIIMOHHOTO TH-
T 11a, 3aHATUN CEMUHAP-
JlabopaTopHoe obopynoBanue: Illkad cy- CKOT'0 THIIa, KypCOBOTO
UIMIIBHBIN - | mT.; mkad BHITSHKHON XUMH- | TIPOEKTHUPOBAHUS (BBI-
Aynutopus 311 A | yeckuii — 1 wT; nabopaTopHas Nocyna; XU- | MOJHEHUSI KypCOBBIX
MHYECKHUE PEAKTUBBI. paboT), TPYyMIOBLIX U
YyeOHO-HarISIAHBIE TTOCOOHS. WHIUBUTYaTIbHBIX
KOHCYJIbTAIlUi, TEKY-
IIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTe-
CTalluu
3 Crienmanu3upoBaHHas Mebenb: cToi Jabo- | YueOHas ayTuToOpHs

Aynuropust 312

paTtopHblii - 17 mrt., Tabypert - 30 mwT., cTON
npernojaBarens - 1 mr., cTyn npenojasare-

JIs1 - 1 mT., nocka MenoBad - 1 mr.

JUISL IPOBEJICHUS 3a-
HATUU JTEKIIMOHHOTO

THUMA, CEMUHAPCKOTO




JlabopaTopHoe 060pya0BaHUE: BHITSIKHON
mkad — 1 wr., 1abopaTtopHas nocyaa, Xu-
MUYECKUE PEAKTHBHI.

Y4eOHO-HATIISITHBIE TOCOOUSI.

THUMA, TPYHIOBBIX
KOHCYJIbTAIlUM, TE-
KYILIEro KOHTPOJISI U
IIPOMEKYTOYHOH aT-
TECTaIluH

Criermanu3upoBaHHas MeOesb: CTO J1a0o-
paTopHbIH - 16 miT., TabypeT - 32 mT., CTOI
npenojasaress - 1 mT., CTyJ npenojaBare-
us - 1 mT., 1ocka MenoBas - 1 mr.
TexHUUYECKHE CPECTBA OOYUCHHS: IKPaH
Screen Media - 1 mir., mpoektop Acer

VYueOHas ayTuTOpHs
JUIS1 IPOBEJICHUS 3a-
HATHUM JEKIIMOHHOTO
TUIMA, CEMUHAPCKOTO
THUIIA, TPYMHIOBBIX
KOHCYJIbTallNH, Te-

yueOHasi 1aboparo-
pust

Norma(237*175)., y4eOHO-HArIIsAHBIC
mocoous.

Crucok I1O Ha komnbroTepe: Microsoft
Windows 7, Microsoft Office 2010,
Kaspersky Business Space Security Rus-
sian Edition, LibreOffice 6.3.3, Adobe Ac-
robat Reader, Mozilla Firefox 83.x, Opera
72.x, Google Chrome 86.x.

Aymaropus 316 pl101 - 1 wT. KYILEro KOHTPOJIS U
JlaGopaTtopHoe 00opymoBaHHe: 1a00paToOp- | MPOMEKYTOUYHOMH at-
Has IOCY/a, XUMUYECKHUE PEAKTUBBI, BbI- TECTalUU
TsoKHOM mKad — 1 mT., mydenbHas meysb
CHOJI —1 mrr.
YyeOHO-HaArISIAHbIE ITOCOOUS.
Crneunanu3upoBaHHas MeOENb: CTOJBI yue- | YueOHas ayauTOpHs
HUYECKHUE - S21IT, CTOJ mpenoaasarens -1, | i mpoBeneHus 3a-
kadenpa -1, crymnps - 104; pubyna - 1mr., | HATHIA JEKIHOHHOTO
yueOHasi J10CKa, TUIA, 3aHATHIA CEMH-
TEXHUYECKHE CPEICTBA O0YUCHUS: TTPOCK- HApCKOTO TUTIA, Kyp-
Ayn. Ne 401 top OptomaX302 , sxkpan ClassicSolution COBOT'O MPOEKTHPO-

BaHUs (BBIIOJIHEHUS
KYpPCOBBIX paboT),
IPYNIOBBIX U UHIU-
BU/yaJbHBIX KOH-
CyJIbTALIMM, TEKYIIe-
IO KOHTPOJISI U IIPO-
MEXYTOYHOU arTe-
CTallMH

Aynuropus 417

Criermmanu3upoBaHHas MeOelb: CTOJ Ipe-
nojasaress - 1 mT., CTyJ NpenoaaBarens -
1 wrt., cron yuenudeckuii - 10 mrt., Tabyper
- 20 mT., mocka MenoBas - 1 mr.
JlaGopaTopHoe 0060py10BaHUE: BHITSXKHON
mkag — 1 mwr., Becet BK-600 — 1 mIT., sxcu-
Katop — | 1mIT., aHATM3aTOp BOJIBTAMIIEPO-
merpuueckuit TA-Lab - 1 mr., horosnex-
tpokosiopumerp ®IK — 56 — 1 mT., ciek-
tpodoromerp [19-5300BU - 1 mir., mar-
HuTHas Memanka [13-6600 - 1 mrT., meiikep
naboparopusrii [13-6500 6e3 Harpesa - 2
mtT., MmyenpHblii mkadp MII-2YM — 1 mT.,
rita HarpeBatensHas ES-HS3560M - 1
IIT., KOJUIEKIIUSI MHHEPATBHBIX yI00pEeHUH
— 3 wr., melkep — 1 wr., pH «AxkBriIon» —
1 mwt., pH nonometp «3kcnept 001» — 1
IIT., OJIIpUMETp KpyroBoit CM-2 - 1 .,
pedpakrometp - 1 mr., aboparopHas mo-
CyJia, XMMUYECKHE PEaKTHBBI.

VYyeOHast ayauTopust
Ul IPOBENIEHUS 3a-
HSTUU JEKIIMOHHOTO
THUIIA, 3aHATHI CEMHU-
HapCcKoro TUIa, Kyp-
COBOTI'O ITPOEKTHUPO-
BaHUS (BBIOJIHEHUS
KYPCOBBIX paboT),
IPYNIOBBIX U UHIU-
BU/yaJbHBIX KOH-
CyJIbTAIIMM, TEKYIIe-
r0 KOHTPOJISI U ITPO-
MEKYTOYHOH aTTe-
CTalluH.




8. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM
JUCHUILIAHBI

KOHTpOJII) N OHOCHKA PCE3YyJIbTATOB OCBOCHHA AIUCHUIIIIMHBI OCYHICCTBIISACTCA
npernogaBaTrcjicM B IIPOHCCCC IIPOBCACHUSA IIPAKTHYCCKHX SaHHTHﬁ, BBITTOJIHCHU S

06y‘IaIOHII/IMI/ICH HHAWBUYAJIBbHBIX BaHaHI/Iﬁ U TCCTUPOBAHUA.

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHUSI U 3HAHUA)

D®opMbI U METOBI
KOHTPOJISA M OLleHKH
pe3yJabTaToB
o0yueHust

Ymems:

- Ha3bIBaTh: U3YUYEHHBIE BEIIECTBA 10 TPUBUAJIBLHOW WIIM MEXIYHAPO-
HOM HOMEHKJIATYpE;

- OIpENENATh: BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMUYECKUX dJIe-
MEHTOB, TUIl XUMHYECKON CBSI3M B COCIMHEHUSAX, 3apsiji MOHA, OKUCIIH-
T€JIb U BOCCTAHOBUTEIb, IPUHAIJICKHOCTh BEMIECTB K Pa3HbIM KJIaccam
HEOPraHWYECKUX M OPraHUYECKUX COCIMHEHU;

- XapakTEepHU30BaTh: 3JIEMEHTHl MAJIBIX MEPUOJOB IO MX IOJOKEHUIO B
ITepuonuueckoii cucreme JI.1. Menzaeneena;

- 0o0muMe XUMHYECKHE CBOMCTBA METAJLIOB, HEMETAIIOB, OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX U OPraHUYECKUX COCIMHEHUN;

- CTPOCHUE U XMMHUYECKUE CBOMCTBA U3YUYEHHBIX HEOPraHUYECKUX U Op-
TaHWYECKHUX COCIMHCHUM;

- OOBSICHSATD: 3aBUCUMOCTb CBOMCTB BEIIIECTB OT UX COCTAaBa U CTPOCHUS,
MPUPOY XUMUYECKON CBA3H (MOHHOW KOBAJICHTHOM, METAINTUYECKOU U
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEeakKIMu U IOJI0-
JKEHHUE XMMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

- POBOJIUTH: CAMOCTOSATEIBHBIA MTOUCK HHPOPMAIIMH C UCTIOIB30BaAHH-
€M Pa3IUYHbIX MCTOYHUKOB (HAYYHO-TIOMYJSAPHBIX U3AaHUH, KOMIIbIO-
TEepHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA);

- UCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOIIOTUHU JIJIs1 00paboTKU U Tiepea-
4y UH(OPMAIUU U €€ MPEJICTABIIEHUS B Pa3IMYHBIX (popmax;

- CBSI3bIBaTh: M3YUEHHBIM MaTepHal co cBoed MmpodeCcCHOHATbHOM nes-
TEJIbHOCTBIO;

- pemiaTh: pacueTHbIE 3aJa4M M0 XUMUYECKUM (popmylsiaM U ypaBHEHU-
SIM;

- UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUSI B MPAKTUIECKOM Je-
SITEILHOCTH U MMOBCEIHEBHOM KU3HU.

3namo:

- BaKHEHINNE XUMHUYECKHE MOHATHUS, BEIIECTBO, XUMHUUECKAMN DJIIEMEHT,
aTOM, MOJIEKYJa, OTHOCHUTEIbHBbIE AaTOMHAs M MOJEKYIsSpHas Macchl,
WOH, aJUIOTPOIHS, W30TOIBI, XHMHYECKAs CBS3b, JECKTPOOTPHUIIATEIb-
HOCTb, BaJICHTHOCTh, CTETIEHb OKUCJICHHSI, MOJIb, MOJIIPHAsI Macca, Mo-
JSPHBIA 00BEM Ta3000pa3HBIX BEIIECTB, BEIISCTBA MOJICKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, SJEKTPOIUT U HEIIECKTPOJIHUT,
DJIEKTPOJINTHYCCKAS. JUCCOIUAINS, OKUCIWTEIh W BOCCTAaHOBHUTEIID,
OKHCJICHHE W BOCCTAHOBJICHHE, TETUIOBOW 3(peKT peakumu, CKOPOCTh
XUMHUYECKON peaKkIliy, KaTalln3, XHMIYECKOEe PaBHOBECHE, YTIIEPOIHBIN
ckeneT, (QyHKIMOHAIbHAS TPYIINa, U30MEPHUs, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBI XHMHH: COXPAHEHUS MACChl BENIECTB, TOCTOSHCTBA

Texymias aTrecrarms:
Onenka npakrTuye-
CKHX paloT.

OI_ICHKa pPCUICHUA 3a-
Jay.

O1LleHKa TECTOBBIX 3a-
JIaHUH 110 pasjesam.

[IpomexxyTounas at-
TecTalus: 3a4€T ¢
OLICHKOM, JOMAITHSA
pabora




cocTaBa BeuecTs, [lepuoanuecknii 3axon .M. Menneneena;

- OCHOBHBIC TEOPUHU XUMHUHU, XUMHUECKOH CBS3H, IEKTPOIUTHICCKON
JUCCOLIMAIIMU, CTPOCHUSI OPraHWYEeCKMX U HEOPraHMYeCKUX COeIHHE-
HUM;

- BaKHEHIIIME BEIleCTBAa U MaTepUasbl: BaKHEHIIINE METaJUIbl U CIIJIaBbI:
CepHasi, COJIAHAs, a30THAs W YKCYCHasl KUCIIOTHI, OJaropogHble Ta3bl:
BOJIOPOJI, KHCIIOPOJ, TaJIOTEHBI, MIEIOUYHbIE METaJIbl, OCHOBHbIE, KHC-
JIOTHBIE ¥ aM(DOTEPHBIE OKCHJIBI M TUAPOKCHUIBI, IIETOYH, YIIICKUCIBIA U
yrapHblil Ta3bl, CEpHUCTBIN ra3, aMMHUakK, BOJa, MPUPOAHBIN ra3, METaH,
3TaH, THJIEH, alleTUJICH, XJIOPUA HATpHs, KapOOHAT U THIpPOKapOOHAT
HaTpusi, KapOoHaT W ¢ocdar Kamplus, OCH30J, METAaHOJI M ITAHOJI,
CIIOXHBIC (UPBI, KUPBI, MbIJIa, MOHOCaXapuabl (TIIOK03a), JUcaxapu-
Ibl (caxapo3sa), Mmorcaxapuasl (KpaxMaia U IeJUTI0103a), aHUINH, aMu-
HOKHCJIOTBI, O€JIKH, UCKYCCTBEHHBIC 1 CHHTETHYECKHUE BOJIOKHA, Kaydy-
KU, TJIACTMACCHI.




PaGouast mporpamma cocTtaBieHa B COOTBETCTBHH ¢ DesiepaibHBIM TOCY1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM CpeHero mpodeccnoranbHoro oopazoBanus (PI'OC
CIIO) no cnermansHocTH 13.02.13 Dkcrutyaraims 1 00CTyKUBaHUE HEKTPUUECKOTO 1
EKTPOMEXaHUYECKOTO 000pY/I0BaHusI (TI0 OTPACTISIM).

[Iporpammy cocraBui:

Mpeno/iaBaTelib BbICIIEH KBaIn(prKaunoHHOM kateropun Bacunsesa A.C.

HporpaMMa 01[06peHa Ha 3aCCaaHHNN HpC,Z[MCTHO-HI/IKJ]OBOﬁ KOMHUCCHUHN COIMAJIBHO-
9KOHOMHNYCCKHUX U CCTCCTBCHHOHAYYHBIX AUCIHUIIINH IIPOTOKOIJI Ne 7 ot «03y» MapTa
2025 .

[Tpencenarens I[TLIK

[XycuynunoBa E.A./




