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1. IIEJIX 1 3AJJAUM OCBOEHUS AUCIIUTL/IHBI

Iles11 0CBOEHHSA JUCHUTUITAHBI:

- ajanTaiysa oOyuaroluXxcs K YCJOBUSAM JUHAMHYHO pa3BUBAOIEroCs MHPa,
copMUpOBaHre WHTE/JIEKTYa/IbHO Pa3BUTON JIMUHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYJHUYECTBY, CAaMOCTOSITE/IbHOMY MPHHSTHIO I'PAMOTHBIX PeIlleHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAI[UsIX, CBA3aHHBIX C BEI[eCTBAMH U UX IPUMEHEHUEM;

- ¢dopMupoBaHre |y 0OydarOl[UXCS  K/IIOUEBBIX HABBIKOB  (K/TFOUEBBIX
KOMIIeTEHIIW), HMEIOIIUX YHUBEepCaJlbHOe 3HaueHue [iIi  Pa3/InUHbIX BHU/IOB
JesiTeNIbHOCTU: peIllieHusl mpo0sieM, TIOMCKa, aHaimu3a M 00paboTKu uHbOpMaruw,
HEOOXOJUMBIX 11 TIPUOOpPETeHHsT OMbITa AeATeTbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOe
MECTO B TIO3HaHUM XHMWUH, a TaKXKe [jIss OLIEHKA C TIO3MLMH 3KOJIOTHYeCKOH
0e30MacHOCTA XapakKTepa BMSHUS BEIIeCTB U XUMHUECKUX IPOI[ECCOB Ha OPraHW3M
yejioBeKa U MPUPOJHYIO Cpeay;

- pa3BuUTHe TI03HABATe/bHbIX WHTEPECOB, WHTEJUIEKTYalbHbIX M TBOPUECKHX
criocobHOCTel  00yJaroLUXCs: CMOCOOHOCTH CaMOCTOSTE/IbHO TpUoOpeTaTh HOBBIE
3HAHUS 110 XMMWKA B COOTBETCTBUU C JKM3HEHHBIMHM TOTPeOHOCTSIMH, HCIIOh30BATh
coBpeMeHHble HWH(OPMAIMOHHBIE TEXHOJIOTHH /IS TIOMCKAa W aHalu3a yueOHOW u
HaYYHO-TIONY/IIPHOM MHGMOPMAIM XUMUUECKOT'0 CO/IePKaHMST;

- (opmupoBaHHe W pa3BUTHe y 00ydYarOIUXCS aCCOI[MATHBHOI'O W JIOTHUECKOTO
MBIILJIeHUsT, Hab/rojaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO
HeoOXOJWMBbI, B YAaCTHOCTH, TIPU I[JIAHUPOBAaHWM U TIPOBEJEHUM XUMHUYECKOTO
3KCIIEPUMEHTA;

- BocmuTaHue y  oOyuarommxcs  yOeXXIEHHOCTM B T'yMaHMCTAYECKOH
HarpaB/IeHHOCTH XWMUHM, €€ BaXHOW POMM B pelIeHUH TI100aabHBIX Ipob/ieM
PalMOHA/ILHOTO TIPUPO/AOII0/Ib30BaHMsl, TIOTIOJTHEHUSI JHEPreTHUYeCKUX pecypcoB U
COXpaHeHHUs TIPUPOJIHOTO PABHOBECHs; OCO3HAaHWS HeoOXOAMMOCTH OepeXXHOTo
OTHOIIIEHUSI K TIPUPOJile W CBOEMY 3/I0pPOBbIO, a TakKe IIPUOOpeTeHHUs] OrbiTa
WCTIO/Tb30BaHUSl  TIOTyYeHHbIX 3HAaHWW /i TIPUHATHS TPAMOTHBIX peIleHuid B
CUTYAI[USX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

OcHoBHas 3aiaya 0CBOGHUA JUCI{UIL/IHHDI:

- OCBOEHHE TIO/IXOJI0OB K OIpe/e/IeHHI0 COJIeP)KaHUsI U TTOCTPOEHHs TIpeaMeTa
IpelyCMaTpuBaloT (OPMUPOBAHKWE YHHBEpPCAIbHBIX YUeOHBIX JAeMCTBUM, HMEIOIIUX
0a30Boe 3HaueHHe [T Pa3/IMUHBIX BHIOB JIeSITe/IbHOCTH: peleHus MmpobsieM, MoncKa,
aHa/mM3a U 00paboTKM wuH(OpMald, HEOOXOAWMBIX /s IIPHOOPETeHHs OIbITa
MPaKTUUeCKON U HMCC/Ie[ioBaTeTbCKOM JesiTe/IbHOCTH, 3aHUMAIOIlel Ba)kKHOe MeCTO B
MO3HAHUU XUMUH.

Pe3ynbraTroM ocBoeHHUs AUCIUIUIMHBI «bB/1.08 Xumus» 00yuaronmMmucs 1o
criefquanbHOCTH  38.02.08 ToproBoe pesio sBAseTCd OBjaJeHWe OCHOBHBIM BH/JOM
nipodeccrioHabHOM JesTeibHOCTU (BIT/]) ¥ COOTBETCTBYIOIIMMEI KOMIIETEHI[HASMMU.



2. MECTO JUCIHUIIIMHGI B CTPYKTYPE OBPA3OBATE/ILHON
ITPOI'PAMMBI

NuciuruiiHa «XUMUs» HaxXOAUTCsA B cpefiHeM o0ImieM oOpa3oBaHUM 0a30BbIX
JTUCITUTIIMH U3 00s13aTeTbHBIX TIPe/IMeTHBLIX 001acTell yueOHOTO T/1aHa.

MucruriHa u3ydaeTcs Ha 1 Kypce Bo 2 ceMecTpe (ouHoe oOyueHue), Ha 1 Kypce
(3aouHOe oOyueHue).

3. IIEPEUYEHD IVIAHUPYEMbIX PE3YJ/IbTATOB OBbYYEHMUA 110
AUCIUAIVINHE, COOTHECEHHBIX C INIAHUAPYEMbBIMUN
PE3Y/IbTATAMH OCBOEHUSA OBPA30BATEJ/IbHOM ITPOI' PAMMBI

B pe3ynbraTe O0CBOEHUWS [AWCLUATIIMHBI OOYYarOIMICA [IO/DKEH OB/Ia/IeTh
YMEeHUSIMM U 3HaHUSIMU B 1[e/ISIX TIPUOOpeTeHHs C/IeAYIONUX KOMITeTeHITHH:

HaumeHnoBaHue
KOMIIeTeHI[UH IInanupyemsie pe3y/ibTaThbl 00yUeHH M0 JUCHUILIHHE,
(n1aHupyeMbie XapaKTepPU3YHOIIe 3Tarbl
pe3y/IbTaThl (opMHupoBaHUs KOMIIETEHI[UH
Kop ocsoenus OIT)
Oo6urue B o6/1acTi 3HaHUA U TIOHUMaHKA (A)
KOMIIeTeHI[HUH 3HaTh:
- BaKHEWIIMe XUMHUUECKHEe TIOHSATHS: BEIeCTBO, XUMUUYECKUH
9JIEMEHT,  aTOM, MOJeKy/a, OTHOCHUTe/bHble aTOMHas U
MOJIEKYJIIPHAsE MacChl, WOH, a/I/IOTPOIMMs, W30TOMbI, XUMHUECKast
CB$I3b, 3JIEKTPOOTPHUIATE/ILHOCTh, BaJIEHTHOCTD, CTETIeHh OKHUC/IEHHS,
MOJIb, MOJISIpHasi Macca, MOJISIpHBIA 00BeM ra3000pa3HbIX BEIeCTB,
BeIl[eCTBAa  MOJIEKY/IIPHOTO W HEMOJIEKY/IIPHOTO  CTPOEHUs,
pPacTBOpBI, 37EKTPOJUT WM HE3JIeKTPOJIUT, 3JIeKTPOJTUTUUYECKAs]
JUCCOLMAIMSA, OKWUC/IUTeb M BOCCTAHOBUTE/Ib, OKWUC/IEHHE U
BOCCTAQHOBJIEHWe,  TeryioBOM  3QQeKT  peaklud,  CKOPOCTb
CozelicTBOBATh XUMHUECKON  peakIMM, KaTaau3, XHMHYecKoe paBHOBECHe,
COXPaHeHUIO yI7IepOJHBIA  CKeseT, (yHKI[MOHa/lbHasi —TpyIla, W30Mepus,
OKpy>Katollleil cpefibl, | TOMOJIOTHS;

OK. 07 | Pecypcocbepexenuto, | - OCHOBHBIE ~3aKOHBI ~XMMHM: COXPAHEHHS MaCChl BeILECTB,
5 (heKTUBHO TOCTOSIHCTBA COCTaBa BelllecTB, [lepuoauueckuii 3akoH [I.U.
JleliCTBOBaTh B | Menzeneesa;

Upe3BbIYAITHbIX - OCHOBHBIE Teopuu XHUMHUH, XUMUUECKOH CBSI3H,

CHUTYaIL[{sIX. 3/IEKTPOJIMTUUECKOW AWCCOLIMAI[UM, CTPOEHUSI OpPraHUYeCKHX W
HEOpPraHWUeCKUX COeMHEHUI;
- Ba)XHEWIMe Bel[eCTBAa W MaTepHa/bl: Ba)kKHEHIIMe MeTa/ljibl U
CTUIaBBl: CepHasl, COJsHas, a30THasi M YKCYyCHas KHCJIOTHI,
G/aropojiHbIe Ta3bl: BOZAOPOJ, KHUC/IOPOJ, TaJOTeHbI, I[eJI0UHbIe
MeTa/l/Tbl, OCHOBHBIE, KHCJIOTHble W amM@oTepHble OKCUABl U
THJIPOKCHU/IbI, III€/I0UM, YTJIEKUC/IBIA W yrapHbIA Ta3bl, CEPHUCTBIMU
ra3, aMMHak, Bo/ia, TIPUPO/IHbIN Ta3, MeTaH, 3TaH, 3TU/IEeH, alleTHIeH,
XJIOpH/T HaTpusl, KapOOHAT M TWIPOKAapOOHAT HaTpHsi, KapOOHAT M




docdar KanbLus, OeH30/, MeTaHOJ W 3TaHOJ, CJIOXKHBIE 3(UPHI,
JKUPBI, MblJla, MOHOCaxXapupl (T/IFOKO3a), AWcaxapuzbl (caxapo3sa),
roJsiMcaxapuzibl (Kpaxmana U Lie/uiro/103a), aHWIUH, aMUHOKHC/IOTSI,
OenKku, HWCKYCCTBEHHblE M CUHTEeTHYeCKWe BOJIOKHA, KayuyKH,
T71aCTMAaCChI.

Ymemb:

- Has3blBaTh: U3yueHHble BellecTBA I0 TPUBUAJBHOW WU
MeXX/IyHapO/IHOM HOMEHK/IaType;

- onpefiensTbh: BaJ€HTHOCTb U CTeNeHb OKWC/IEHUS XUMHUeCKUX
3/IeMEHTOB, THI XUMHWUECKOM CBSI3U B COEJJMHEHMSIX, 3apsi/i MOHa,
OKUC/IUTeb U BOCCTAHOBUTE/b, TPUHA/IEKHOCTh BeLeCTB K
pa3HbIM KJ/laccaM HeOpraHW4eCKUX ¥ OPraHuuecKrx CoeMHEeHUM;

- XapaKTepu30BaTh: 3/IeMEHThI MaJlbIX [ePUO/IOB T0 KX TOJI0XKEHHUIO
B [lepuoauueckoii cucteme [1.1. MeHjeneeRa;

- o0ue XMMHUYeCKHe CBOMCTBA METalIoB, HEMETa//IOB, OCHOBHBIX
KJIaCCOB HEOpraHMYeCKUX U OpraHn4yecKux CoeIMHeHnH;

- CTpPOeHHe U XMMHUUeCKre CBOMCTBA M3yUeHHbIX HEOPraHWYeckKux U
OpraHUuecKHUX COeJMHEeHUN;

- OOBSICHSITH: 3aBUCHMOCTb CBOMCTB BeIeCTB OT WX COCTaBa M
CTPOeHUs], TPUPOJly XUMHYEeCKOW CBsI3UM (MOHHON KOBaJIEHTHOM,
MeTa/U/IMUeCKOU U BOAOPOJHOM),  3aBUCUMOCTb  CKOPOCTH
XUMHUUECKON peakLUU U T0JI0KeHHe XUMHYEeCKOrO0 paBHOBECHS OT
pas3/InyHbIX (aKTOPOB;

- TIPOBOJWTH:  CAMOCTOSTE/bHBIA  TOWCK  MH(pOpPMaLUM  C
WCTIOMb30BaHMEM Pa3/IMYHbIX MCTOUHUKOB (Hay4YHO-TOMY/ISIPHBIX
W3J]aHUM, KOMITbIOTEPHBIX 0a3 ZIaHHBIX, pecypcoB MIHTepHeTa);

- WCIIO/b30BaTh KOMIBIOTEPHBbIE TEXHOJIOTHH [ 00paboTKu U
repejauv MH(OPMAaLIMY U ee Mpe/CTaB/leHus B pa3/InyHbIX (popmax;
- CBSI3bIBAaTh: M3YyUeHHbIM MaTepuas CO CBOel MpodecCUOHaTbHOU
J1esITeIbHOCTBIO;

- peliaTh: pacueTHble 3aJaud IO XUMHUYeCKUM ¢opMyaaM U
yPaBHEHUSIM;

- WICTI0/Tb30BaTh MPHUOOpeTeHHbIe 3HAaHUS M YMEHUsI B TTPAKTHUeCKOH
JlesiTeIbHOCTH U TTOBCEIHEBHOM >KU3HU.




4. OB BbEM JNCIIUIIVIVNHBI B 3BAYETHBIX EAMHUIIAX C YKA3ZAHUEM
KO/IMYECTBA YACOB, BBIJE/IEHHBIX HA KOHTAKTHYIO PABOTY
OBYUYAROIIINXCHA C ITPEIIOJABATEJ/IEM (ITO BUJAM YUEBHBIX
3AHSATUI) 1 HA CAMOCTOSTE/IFHYIO PABOTY OBYYAROIINXCS

Htoro dKaJIeMHNUYeCKHX YdCOB JUCLHUITIMHBI COCTaBJ/IAET 96 u.

4.1. O6'peM JUCIUI/IMHBI U BHABI yUeOHOU padoThI

4.1.1. OunHas opma oOyueHus: cemecTp — 2, hopmMa KOHTPOJISI — 3aUeT C OLIeHKOM

Buj yueGHo# padoThI O6nbeM uacoB | O6bem yacos
BCEr0 2 cemecTp
HToro akasieMHYeCKHX YaCoB JUCIUTIHHBI 96 96
Oo0s3arenibHasi yueOHas Harpy3ka (Bcero) 96 96
B TOM YHCJIE:
Jlekiuu (J1) 60 60
ITpakTrueckue paboTsl (TTP) 36 36

4.1.2. 3aouHas (popma oOyueHUs: KypC — 1, BUJ] OTUETHOCTH — 3aueT C OLIeHKOM

Buj yue6Ho#1 paboThI O6neM uacoB | O6bem yacoB
BCEro 2 cemecCTp

OO01as TPyA0eMKOCTh JUCIUII/THHBI 96 96
Oo0s3arenibHasi yueOHast Harpy3kKa (Bcero) 10 10
B TOM UHCJIE:

Jlekiuu (J1) 8 8
[TpakTrueckue paboTsl (TTP) 2 2
CamMocTosTe/IbHasA padora: 86 86




5. COAEP)KAHUE YYEBHOM JUCIIUI/IMHBI

5.1. CopepxaHve JUCLUIUIUHBI, CTPYKTYPHUPOBaHHOE I10 TeMaM C yKa3aHueM
OTBeJIeHHOT'0 Ha HUX KOJIMUeCTBa YaCoOB U BU/IOB YUeOHbIX 3aHATHI

5.1.1 Ounasi hhopma 0OyueHus

Copep)xanue yue0HOro Marepuasa, JadopaTopHbie paoThl ¥ MPaKTHYECKHe 3aHATHSI, CAMOCTOSITe/TbHAsA

HaumeHoBaHue O6bem
pabora o0yuarmuxcs, KypcoBasi padora (IpoekKr)
pa3jiesioB U TeM yacoB
(ecau npedycmompeHbl)
1 2 3
PA3JIEJ/I 1. TEOPETUYECKWE OCHOBBI OPT AHUYECKOM XUMUN
Tema 1.1 CopepxaHue yue0HOro Marepuasia
Hpepmer [TpeMeT opraHMYeCKON XMMHUU: ee BOSHIKHOBEHHe, Pa3BUTHE 1 3HaUeHHe B MOTyUeHHH HOBBIX BEILeCTB U
OpraHMvecKon MarepuasioB. Teopusi CTpoeHUs OpraHruueckux coeuHeHnii A.M. ByTnepoBa, ee OCHOBHbIE TIOTIO>KEHMSI.
xummn. TeOpUA | Crpuyrybupie opMy/IbI OpraHUUeCKHX BeliecTs. ['OMOJIOrHst, M30MepHs. XMMHUUecKasi CBAA3b B OPTaHNYeCKHX
opﬁ;f;ﬁinx COeJMHEHUSIX: KpaTHbIe CBSI3H, 6- U T-CBA3HU. I[TpencraBsieHye 0 KIacCU(UKALUKA OPraHUUeCKUX BeII[eCTB. 2
CoeHenHuii HOMEHKHaTypaVOpFaHI/IIIeCKI/IX coeJIHeHHUH (cUCTeMaTHuecKas) ¥ TPUBHAIbHbIe Ha3BaHUs BasKHEHILIX
AM. Byriepoga | NIPC/CTABHTE/IEH K/TACCOB OPraHMYECKHX BEIIECTB.
PA3/IEJI 2. YIJIEBOJIOPO/IbI
Tema 2.1 Copep>xaHue yueOHOro MaTepuasa
IlpepenbHbIe AJIKaHBI: COCTaB U CTPOEHHe, FOMOJIOTHUYeCKU psifi. MeTaH U 3TaH — [POCTelIe Mpe/iCTaBUTe/N alKaHOB: COCTaB, 2
YrieBogopojbl | XUMUUECKOe CTPOeHHue, pU3nUecKre U XUMUYeCKre CBOMCTBA (peakiuy 3aMelleHus] U TOPeHHUs1), HaX0XK/IeH e B
TIpUpOZe, MoJTyueHre U IpUMeHeHue.
Cojiep)xaHue yueOHOro MaTepuaia
Tema 2.2 AJKeHbI: COCTaB M CTPOeHMe, TOMOJIOTUYeCKMH psifi. DTWIeH — MPOCTeHINNi NpeJCcTaBUTe/Nb alKeHOB: COCTaB,
HenpejenbHble | XUMUYECKOe CTpOeHWe, (U3MUeCKHe U XMMHUeCKHe CBOWCTBA (PeakLUWM THIPUPOBaHMs, TaJOreHUpPOBaHUS, 6
YI/1eBOAOPOABI: | TH/PATaLMK, OKMC/IEHHUs U MOJMMEepPU3aLiii), HaX0XK/IeHHe B IIPUPOJE, TIO/TyYeHre U PUMeHeHHe.
a/IKeHBbI, Ankaguensr: Oytaguen-1,3 u MetunOyraguen-1,3, XUuMUUeckoe CTpOeHHe, Peaklys MOJUMepU3aliiy, TpUMeHeHre
ajIKafiueHbl, | (4715 CHHTe3a MPUPOJHOTO U CUHTETHYECKOTO KayuyKa U Pe3UHBI).
aJ/IKUHBI AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUUECKUN psifi. ALeTHIeH — MPOCTeHIINI TpeCTaBUTe b

aJIKMHOB: COCTaB, XMMHYeCKOe CTpOeHHe, (U3MYeCKMe U XHMMUYeCKHe CBOMCTBA (peakLMy TUAPUPOBaHUS,
rajoreHMpoBaHus, TUpaTaljiy, TOpeHus1), HaXOKJeHre B IPUPO/ie, N0/lyueHre U IPUMeHeHHe.




IIpakTHYeckHe 3aHATHA

[TpakTrueckast pabota «[lomydyeHue 3THIeHa U U3yUYeHHe er0 CBOWCTBY.

PacueTHble 3a7lauM Ha orpejie/ieHHMe MOJIEKYJISIPHOM (POPMYJIbl OpPraHMYecKoro BelllecTBa [0 MacCOBBIM JI0JIIM
aTOMOB XMMHYECKUX 3/IeMeHTOB. PacuéTel 110 ypaBHEHUIO XMMUYECKOW peakLiu.

Tema 2.3 Co/iep)kaHue yue0HOro MaTepuasia
ApomaTtuueckue | ApeHbl: 6eH30J U TOYOJI, COCTaB, XUMUUECKOe CTPOeHHe MOJIeKyJI, pr3ndecKkre U XUMUUYeCKHe CBOMCTBA (peakiyu
yI/1eBOAOPOABLI | rajioreHUPOBAHKMSI U HUTPOBaHUs), IOJyueHue U puMeHeHue. BiiusiHre 6eH30/1a Ha OpraHu3M YeJioBeKa.
['eHeTHUecKasi CBSI3b YI/1€BOJOPO/IOB.
CopepxaHue yueOHOro Mmarepuasia
Tema 2.4 [MpupoHbIii ra3. [TonmyTHbIe HedTsHbIE ra3bl. HedTh 1 ee mporcxoxaeHue. CriocoObl epepaboTKu HedTH:
IIpupopnsbie TieperoHKa, KpeKUHT (TepMUUYeCKUi, KaTanuThdeckuii). IIpoayKkTel mepepaboTky HeTH, UX NTPUMEHeHHe B
HCTOYHUKHU TIPOMBILIIEHHOCTH U B ObITY. KaMeHHBIH yro/ib U MPOAYKTHI ero repepaboTKy.
U nepepaboTka [JemoHcTpauyst: - BugeodparmMeHT «ByJsikaHW3alMsl pe3uHbI»
yrjieBojopojoB | IlpakTuueckue 3aHATHUSA
JlabopaTopHbIe OIBITHI:
- MO/le/IMpOBaHye MOJIeKyJl OpraHUUeCKUX BellleCcTB
PacueTHble 3a/1lauM Ha onpe/iesieHHe MOJIEKY/ISIPHOW (hOpMYyJTbl OPraHMUeCKOro BeljecTBa 110 MacCOBBIM J10J1IM
aTOMOB XMMHYeCKHX 3/IeMEeHTOB; pacueThl [10 YPaBHEHUIO XUMUUECKOW peakLivu.
PA3JIEJI 3. KUCJ/IOPOJCOAEPXAIIINE OPTAHNYECKUWUE COEIMHEHUA
Tema 3.1 Copep:xaHue yueOHOro MaTepuasa

Cmuptel. PeHoJibl

[IpenenbHbIe 0JHOATOMHbBIE CITUPTHLI: METAHOJ M 3TAHOJ, XMMUUeCKOe CTpoeHue, hu3nueckre U XuMuJeckue
CBOMCTBA (peaklvy C aKTUBHBIMU MeTasljlaMH, T'aJIoreHOBO/[0PO/laMU, TOpeHue), puMeHeHre. BoziopoaHast CBsi3b.
dusmnosiornyeckoe JieMcTBUe MeTaHo/Ia ¥ 3TaHOo/Ia Ha OPraHu3M YeJ/ioBeKa.

MHoroaToMHbIe CITAPTHI: STHU/IEHTIMKO/Ib U TJIMLIepUH, XMMHUYeCcKoe CTpoeHHe, pu3nuecKkrie U XMMUYeckKre CBOMCTBa
(B3auMo/ielicTBYe CO 11]e/IOUHBIMU MeTasllaMi, KaueCTBeHHasl peakijysi HA MHOT0aTOMHbIE CITUPThI).
dusnonornyeckoe eiCTBYe Ha OpPraHu3M yesioBeka. [IprMeHeHre TMLiepyHa U STHU/IeHTIMKOJIS.

®eHon. CTpoeHre MOJIeKY/Ibl, pU3NUecKre U XMMUUecKre CBOMCTBa eHosa. ToOKCMUHOCTh (PpeHoa, ero
¢du3mooruecKoe eliCTBMe Ha OpraHu3M uesoBeka. [IpuMmeHeHue deHosa.

Tema 3.2
Anbaeruppl.
Kap6oHoBbie

KHC/I0ThI

CnoxxHbie 3¢upsbl.

Copep>xaHue yueOHOro MaTepuasa

Anbperngpl: hopmManbAerus 1 aleTanberusl, XMMUueckoe CTpoeHre, (prsnueckue U XMMU4ecKre CBOMCTBA
(peakuyy OKMC/IEHWSI ¥ BOCCTAHOBJIEHHS], KAUeCTBEHHbIe PeaKLiK), [I0/Iy4yeHre U IIPUMeHeHNe.

OZHOOCHOBHBIE TIpe/ie/ibHble KApOOHOBbBIE KUC/IOThI: YKCYCHasi KUC/I0Ta, XMMUUECKOoe CTpOoeHue, hUusnueckre U
XUMHYeCKHe CBOMCTBA (00II1e CBOMCTBA KUC/IOT, PeakLys 3TepurKarum), oaydeHre 1 pUMeHeHHe.
CreapuHOBasi M 0JIeMHOBasl KUCJIOThI KakK IpeJjCTaBUTe/ N BbICIIMX KapOOHOBBIX KMC/IOT. Mbljla KaK CO/M BBICIINX
KapOOHOBBIX KHC/IOT, X MOIOILee JIeliCTBHE.

CnoskHble 3¢Upbl KaK POM3BOHbIE KAPOOHOBBIX KUCIOT. ['Mp0M3 CI0XKHBIX 3¢UpoB. JKUPbI KaK IPOKU3BO/IHbIE




rJIMLEePHHA W BBICIIHUX Kap6OHOBbIX KHCJIOT. FH,E[pOI[I/B JKHUPOB.

HpaKTI/IHECKI/Ie 3dHATHUA

JlabopaTopHbIe OITBITHI:

- TOpeHue CIUPTOB;

- B3aMMO/iefiCTBHe KpaxMarsa C HoJoM.

[MpakTrueckast paboTa «CBoICTBa pacTBOpa YKCYCHOUM KHC/IOTBD».

PacuéTHble 3a/1lauM Ha ompe/ie/ieHHe MOJIEKYJIIPHOM (hOPMYJIbl OPraHHUeCcKOro BelllecTBa M0 MaCCOBBIM JIO/SIM aTOMOB
XUMHWUYECKHX 3/IeMEeHTOB U1 I10 MdCCe (O6’b€My) MPOAYKTOB CrOpdHU4; - pvaéTBI 110 YPaBHEHHIO XUMHUECKOH peakimu.

CopepxaHue yue0HOro MaTepuasa

YrneBo/bl: COCTaB, KiacCUUKaLUs yIieBo0B (MOHO-, IU- U TIoaucaxapu/ibl). I'1t0K03a — mpocTenmii

Tema 3.3 MOHOCaxapu/i: 0COOeHHOCTH CTPOeHUs MOJIeKYJIbl, hM3nUecKre U XMMUUecKre CBOMCTBA T/TFOKO3bl, HAX0XK/IeHHe B
YrieBoabl TIpUpO/ie, IPUMeHeHHe T/TF0KO3bI, OM0JI0ruyecKasi poJib B XKU3HEIesATeTbHOCTH OpraHM3Ma yesioBeka. @OTOCHHTE3.
dpykTo3a Kak u3omMep r1oko3bl. Caxapo3a — Mpe/iCTaBUTe b JUCaXapyioB, THAPOJIN3 Caxap0o3bl, HAXOXK/IeHHEe B
npypo/ie 1 npuMeHeHue. Kpaxman U 11e/u1t0/103a Kak NpUpOJHbIe MOMMephl: CTPOeHHe KpaxMasia U LieJUTHI03bl,
¢du3nyeckre U XMMUUYeCKre CBOMCTBA Kpaxmarsa (TM/[poyin3, KaueCTBeHHasl peakiiys ¢ HoZoMm).
PA3JEJI 4. A3OTCOAEPXKAIIWUE OPTAHUYECKHUWE COEJUHEHUSA
Copep:xaHue yueOHOro MaTepuasa
Tema 4.1 AMUHBI: MeTU/IAMUH — TIPOCTEUIIIN Tpe/iCTaBUTe/Tb aMUHOB: COCTaB, XUMHUECKOe CTpoeHue, (hr3nueckre u
AMMHBL XUMUYeCKHe CBOMCTBA (peakivu C KUC/IOTaMH U TOPeHUs), HaXOKeHre B MPUpo/ie. AMUHOKHUC/IOThI Kak
AMHMHOKHMC/IOTBI. | amdoTepHble OpraHhuyeckue coefiiHeHus. @u3nyeckre U XMMUUeCcKre CBOMCTBAa aMUHOKUC/IOT (Ha rpumepe
Benku rviyHa). bruonoruueckoe 3HaueHre aMUHOKUC/IOT. CUHTe3 MeNTUOB.
benku Kak npupoHbIe TIoMMepbl. [lepBruHasi, BTOpUYHAs M TPETUUHAsK CTPYKTypa 0e/TKOB. XUMHUECKHe CBOMCTBA
0enKOB: TMIPO/U3, ieHaTypalysi, KaueCTBeHHbIe peakIiy Ha OesKu.
JemoHcmpayus: neHaTypaiysi 6e/IKOB ITPYU HarpeBaHUU; 1IBETHBIE PEAKI[UH OeTKOB
PA3JIEJI 5. BBICOKOMOVJIEKY/J/IAPHBIE COEIVNHEHUSA
Copep>xaHue yueOHOro MaTepuasia
OCHOBHBIE TIOHSITHUSI XMMUY BBICOKOMOJIEKYJISIPHBIX COeZIMHEeHMI: MOHOMED, TI0/IMMep, CTPYKTYPHOe 3BeHO, CTerleHb
Tema 5.1 TMoJ/IMepU3aliuu, Cpe/iHsss MoJieKy/sipHas Macca. OCHOBHbIE METO/IbI CHTEe3a BbICOKOMOJIEKY/ISIPHBIX
IInacTmaccel. coeZIMHeHUM — TIO/IMMepU3alivsl U TIOTMKOH/IeHCaLUsl.
Kayuykm. [TnacTMacce! (Mo/M3TUIeH, MOUMPOTUIeH, MOTMBUHUIX/IOPU/, TIOMUCTHPO/). HaTypaibHbIi U CHHTeTUUeCKUe
BosokHa Kayuyku (OyTaZiieHOBBIM, XJIOPOTIPEHOBBIN 1 M30TIPEHOBBIN).

BosokHa: HaTypasibHbIe (X/I0MOK, IePCTh, IE/K), UCKYCCTBeHHbIe (BUCKO3a, alleTaTHOe BOJIOKHO), CHHTeTUYEeCKHe
(KaripoH u s1aBcaH).
JlemoHcmpayusi: - o3HaKOMIeHHe ¢ 06pa3LiaMu MPUPOIHBIX U NCKYCCTBEHHBIX BOJIOKOH, TVIACTMACC, KAyIyKOB.




OBIIASA 1 HEOPI'TAHNYECKASA XNMUSA
PA3AEJI 6. TEOPETUYECKHUE OCHOBbI XM

Tema 6.1
CrtpoeHue aToma.
ITepuoguueckuu

3aKOH
u Ilepunopnueckasn
cucrema
XUMHUYeCKUX
3/IeMeHTOB
A. U. Menje/ieeBa

Copep:xaHue yueOHOro MaTepuasa

Xumuyeckuii 3emeHT. AtoM. CocTaB aToMma, M30TOMNBI. JJIeKTPOHHas 000/0YKa. DHepreTHUecKHe YPOBHH,
MOlypOBHU. ATOMHBIe opbuTany, s-, p-, f- anemenTbl. OCOOEHHOCTH pacripe/ie/ieHHs] 3/IEKTPOHOB TI0 OpOUTa/IsM B
aToOMaX MaJlbIX ¥ OOJBIITMX TIePHUO/IOB. JIeKTPOHHAsA KOHMUTYpalUsi aTOMOB.

[Mepuoavueckuii 3akoH U [lepuoauueckasi cucTeMa xuMUuyeckux sjeMeHToB /.M. MeHzeneeBa. CBsi3b
Mepuoinueckoro 3akoHa u [leproauyeckoi CUCTeMbl XUMHUUYECKUX 3/IEMEHTOB C COBPEMEHHOU Teopuell CTPOeHHs
aTOMOB. 3aKOHOMEPHOCTH M3MeHeHUs] CBOMCTB XMMUUYECKUX 3/IeMeHTOB M 00pa3yeMbIX UMM TPOCTBIX U CJIOKHBIX
Bell[eCTB IO TpynnaMm U TepuojaM. 3HaueHWe MepuoJUUecKoro 3aKOHa M CUCTeMbl XUMHUeCKuX 31emeHToB [I.U.
MeHpeneeBa B pa3BUTUU HayKHU.

Hemoncmpayusi. Buabl Tabmury «ITepyuoguueckasi cicTeMa XMMUUECKHUX 37ieMeHToB [I. V. MeHzeneeBa»

CopepxaHue yue0HOro Marepuasia

Tema 6.2 CrpoeHue BelljecTBa. XMMHUecKas CBS3b. Bu/ibl (KOBa/leHTHas HelloJIsIpHasi U MoJIsipHast, MOHHasi, MeTa/ulnyeckas) 1
Crtpoenue MeXaHW3MbI 00pa30BaHUsI XMMUYeCKOW CBsI3 (0OMeHHBIHM 1 JOHOPHO-aKLeNTOPHbIN). BogopogHast CBSI3b.
BellecTBa. BaneHTHOCTB. D/1eKTpoOTpULIaTeIbHOCTL. CTereHb OKUC/IeHrs. KaTUOHbI U aHUOHBIL. BelrjecTBa M0JIeKy/IsIpHOTo U

MHoroo6pa3sue HEMOJIEKY/IIPHOTO CTPOeHHsI 3aKOH MTOCTOSIHCTBA COCTaBa BelljecTBa.

BelleCTB TUMbI KPUCTA/UIMYECKUX PelleTOK U CBOWCTBA BelljecTB. [TIoHATHe 0 JucrepcHbIX cucTeMax. VICTUHHBIE pacTBOPSI.
KonvyecTBeHHbIE XapaKTePUCTUKU paCcTBOPOB (MaccoBasi [0S BelljecTBa B pacTBope). Knaccudukariyis
HeopraHuuecKux coeuHeHui. HoMeHK/1aTypa HeopraHuueckux BelllecTB.
JemoHcmpayuu: Mojeny KpUCTa/l/IMueCKUX PeréToK.
Copep)xaHue yue0HOro Mmarepuasia

Tema 6.3 Xumunyeckas peakuys. Kimaccugukarys XuMAYeCKrX peakliiii B HeOPraHW4YeCKou ¥ OpraHnuecKkor XUMUM. 3aKOH

X IMHUeCKHe COXpAaHEeHUsI MacCChl BeleCTB; 3aKOH COXpaHeHUs U NpeBpalljeHus] SHepruy NpU XMMHYeCKUX peakusax. CKoOpocThb
peaKium peakiuy, eé 3aBUCHMMOCTb OT pa3/IM4HbIX (PakTOpoB. CKOPOCTH peakijuy, ee 3aBUCUMOCTh OT pa3/IM4yHbIX (PAaKTOPOB.

Ob6paTtiMble peakIiH.

Xumuueckoe paBHOBecHe. DakKTOpHI, BAUSIOLIME HAa COCTOsSTHUEe XMMUUYecKoro paBHoBecust. [1puniur Jle [latenbe.
OnekTponuTHdeckas auccouyalysi. CunbHbIe U cy1abble 371eKTpouThl. Cpesia BOJHBIX PACTBOPOB BEI[eCTB: KUC/Ias,
HelTpanbHas, 1jes0uHast. BooopodHbili nokazamenb (pH) pacmeopa.

Peakiiuu MIOHHOTO OOMeHa B OpraHUYeCcKOoW M HeopraHu4ecKou Xumun. OKUC/TUTeTbHO-BOCCTaHOBUTE/TbHBIE
peakuuu. [ToHssmue 06 31eKmposu3e pacniagos u pacmeopos cosell. [IpumeHeHue 31eKmpoau3sa.

JemoHcmpayuu: - MO/ieNT KpUCTA/UTHIECKUX PElIETOK;

— pasJioykeHHe MepoKCHia BOJ0po/ia B MPUCYTCTBUM KaTa/lu3aTopa.

IIpakTH4YecKHe 3aHATHA
JIabopaTopHbIii ONBIT: IPOBe/ieHHe peaKIUii HOHHOr0 00MeHa; onpeje/ieHHe Cpe/ibl PaCTBOPOB BeleCTB C
MOMOIIbI0 YHUBEPCA/IbHOI0 HHAMKATOpPa.




IIpakTnueckas pabora «BusiHue pa3nuuHbIX ()aKTOPOB Ha CKOPOCTh XUMUUECKOW peaKL[un».
PacueTHbIe 33/Ja4M: pPacueThl C UCTIO/Ib30BaHUEM TTOHSITHS «MaCCOBast 0/ PACTBOPEHHOTO BEI[eCTBa».
PacuéTHble 3a/lauM: PaCU€ThI 110 YPaBHEeHUSIM XMMUUYECKUX peaKLiii, B TOM YKC/ie TEPMOXUMHUUECKHE PAaCUéThl.

PA3EJI 7. HEOPTAHUYECKASA XNMUA

CopepxaHHe yue0HOro MaTepuasia

Tema 7.1 Metannbl. [TosioxxeHre MeTanioB B [lepuoanueckoi crucreMe XuMuueckKux semeHToB [. V1. MeHzeneeBa.

Metannsl OcobeHHOCTH CTPOeHHSsT 37IEKTPOHHBIX 000/10ueK aTOMOB MeTayioB. Ob1ye pu3nueckrie CBOMCTBAa META/IIOB.
[TpuMeHeHMe MeTaslsIOB B OBITY, IPUPO/ie U TexHUKe. CIilaBbl MeTa/I/IOB. D/IeKTPOXUMHUYECKUN PsiJi HaTIPSKeHHUM
MeTanioB. O61Me crIocoObI MoTyYeHus: MeTasuioB. Metautyprusi. Koppo3sus memaaios. Cnocobbl 3aujumbt om
Koppo3uu.
OO611ast xapaKTepyCTHUKa MeTa/IOB TJIaBHBIX moArpy (IA — rpymma, IIA-rpymnma) Ilepuoguueckoii cCUCTeMbI
XUMUUECKUX 3/1eMeHTOB. AFOMUHUI. AMQOTepHbIe CBOWCTBA OKCUA U TUIPOKCH/IA aTFOMUHUS.
OO0r11ast XxapakKTeprUCTHKa MeTalIoB Mo0ouHbIxX Tpytn (B-rpymm) ITepuoarueckol CUCTeMbI XUMUYECKUX 3/IEMEHTOB:
Me/ib, LIMHK, XpOM, >Kese30. BakHeillllve coeJuHeHUs] MeTa/uI0B (OKCU/IbI, TUIPOKCU/IBI, COJIN).
JeMoHcTpanus: KosuteKius «MeTtaslibl U CIIIaBbD».
IIpakTUyeckue 3aHATUA
JIabopaTOpHBIi OMBIT: B3aUMO/IeHCTBHE THPOKCH/IA aTFOMUHUS C PACTBOPAaMH KHUCJ/IOT U I1le/ioueil; KaueCTBeHHbIe
peakli Ha KaTUOHbI METasl/IOB.
PacueTHble 3a/1aun: pacueTbl Macchl (0ObeMa, KOTMUeCcTBa BeleCcTBa) MPO/YKTa Peaki|u, eC/Ti OFHO U3 BelleCTB
JIlaHO B BH/Jle pacTBOpa C Orpe/ieJIeHHOM MacCOBOM /lo/ield paCTBOPEHHOI'0 BelllecTBa.
Copep>xkaHue yueOHOro MaTepuasa

Tema 7.2 Hewmetansel. ITonoxenue HemeTas/uioB B [leproanueckoit cucteMe XuMUueckrx 3aemeHToB 1. V. MeHgeneeBa u
0C0OEHHOCTH CTpPOeHUsT aTOMOB. PU3NUECKHe CBOMCTBA HEMETAJl/IOB.
Hemeraibl AJJIOTpONMsl HeMeTasI/IoB (Ha IIpUMepe KMCIopoza, cepbl, (pocdopa u yriepoa).

XuMuyeckue CBOMCTBA BaXKHEUILIMX HeMeTasl/IoB (TrajioreHoB, cephl, a30Ta, ocdopa, yrieposa U KpeMHUs).
Oxcupbl HeMeTasuioB. Kuciopogcoepykaiue KUCa0Tsl. BomopoaHble coelMHeHUs] HeMeTall/IoB.
JemoHcmpayus: obpa3siibl HEMeTaslIoB, B3aUMO/IeHCTBYE Me/IU C a30THOM KMC/IOTOM Pa3/IMUHOM KOHIIeHTPALIUH.
IIpakTHUecKue 3aHATUA
PacuetHbie 3ajaun:
- pacueThbl MacChl BelecTBa UM 00bemMa ra3oB 10 U3BeCTHOMY KOJIMUEeCTBY Bell[eCTBa, MacCe WM 00beMy OHOTO U3
YUYaCTBYIOIIHMX B PeaKL[MH BeIleCTB; PacueThl Macchl (00beMa, KOJTMUeCTBa BeleCTBa) MPOJYKTOB PeaKLuH, eC/Ti
OJZIHO M3 BellleCTB UMeeT MPHUMeCH.

TéMa 7.3 Cojep>xaHue yueOHOro MaTepuasa

BA3b

HeOpraHu4vYeCKux u
OpraHuvYecKux

Heopranuueckue 1 opraHnyeckye KUcioTel. Heopranuueckye v opraHnyeckre 0CHOBaHUS. AM(pOTepHbIe
HeopraHvuyecKre U OpraHnyeckue coefluHeHus. ['eHeTHUecKas CBsI3b HEOPraHUUeCKUX U OpraHM4eCcKUX BelecTB




BellleCTB

PA3JEJI 8. XUMUSA 1 )KN3Hb

Copep)xaHHe yue0HOro MaTepuasia

Tema 8.1 Posib xumun B 06ecrieueHNH KO0JIOTHUECKOU, JHEPTeTHUeCKOU U MUITeBOl 06e301acHOCTH, pa3BUTHA MeAULIMHBL
XuUMHUA U )XM3HB | [ToHSTHe 0 HayYHBIX MeTO/axX MO3HAHUS Bell[eCTB U XUMHUUEeCKUX PeaKI[vi. 2
[TpencraBnenust 06 00X HAYYHBIX TTPUHIUIIAX MPOMBIILIJIEHHOTO TIOJTyYeHUsT BXKHEHIIINX BelljecTB (Ha IpuMepax
MPOU3BO/CTBA aMMHaKa, CePHOM KUC/IOThl, METAHOJIA).
UesioBeK B MUpe Bell[eCTB, MaTePUaioB U XUMUUECKUX Peaklvii: XMMUs U 3[J0pPOBbe UesioBeKa: MpaBu/ia
WCTIO/Ib30BaHUsI JIeKapCTBEHHBIX TIperaparoB; rpaBusia 6€30MacHOro UCo/Ib30BaHus MperapaToB OLITOBOM XUMUH B
TOBCe/IHeBHOM >KW3HU. bbITOBasi XMMuUecKasi [paMOTHOCTb.
NTOr0: 96
5.1.2 3aouHasi hopma oOyueHust
CopepkaHue yueOHOro MaTepuasa, J1abopaTopHbie padoThI M MPAKTHYECKHe 3aHATHS, CAaMOCTOSITe/IbHAs
HaumeHoBaHue Oo0bem
pabora obyuaromuxcs, KypcoBas padora (mpoekr)
pasfiesioB U TeM yacoB
(ecau npedycmompeHbl)
1 2 3
PA3JIEJI 1. TEOPETMYECKHWE OCHOBBI OPTAHUYECKONW XMW
Tema 1.1 Cojiep>xaHue yue0HOro MaTepuasia
IIpegmer [TpemgMeT opraHMYecKOW XMMHUM: ee BO3HUKHOBEHUeE, Pa3BUTHe U 3HaUeHHe B IMOTyUYeHUU HOBBIX BEIleCTB U
OpraHnuecKou MaTepHasoB.
XUMMH. Teopust cTpoeHusi opraHuueckux coeguHeHrii A.M. ByTiepoBa, ee 0CHOBHbIe 110/10’KeHUsI. CTPYKTypHbIe (POPMYJIbI
Teopus OpraHUuecKUX BelllecTB. 'omosiorusi, usoMmepusi. XUMHUUecKasi CBSI3b B OpraHMYeCKUX COeIMHEeHHsIX: KPaTHbIe CBSI3H, 2
CTPOeHus 0- u m-cBsi3u. [IpescTaBneHre 0 KnaccupUKalMi opraHnuyecKrx BeljecTB. HoMeHK/1aTypa opraHuueckux
OpraHnuyecKux CcoeJJMHEHUI (CUcTeMaThuecKasl) U TpUBUabHble Ha3BaHUSI BaXKHEUILINX Mpe/icTaBUTes el K1acCOB OPraHn4yeCcKuX
coeATHeHUH BelleCTB.




A.M. BytiepoBa

PA3AEJI 2. YIVIEBOJOPO/AbBI

Tema 2.1 Cojiep>xaHue y4e0HOro MaTepuasia
IIpepenbHble AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMUeCKUii psii. MeTaH U 3TaH — MPOCTeiliie MpeiCTaBUTe TN a/IKaHOB: COCTaB,
Yr/1eBo/10pOAbI XUMHYeCcKoe CTpoeHue, (hr3nyeckre U XMMUUecKre CBONCTBa (peaklvy 3aMellleHUs] U TOPeHUs ), HaX0XK/IeH1e B
TpUpo/ie, TIoJyueHue U puMeHeHue.
Tema 2.2 Copep)kaHue yueOHOro MaTepuasa
HenpeaenbHbie AJKeHBI: COCTaB U CTPOEHUe, TOMOJIOTUYECKUH psifi. DTWIeH — MPOCTeWIInil TpeAcTaBUTeb aJKeHOB: COCTaB,
YI/71€eBO/0OPO/bI: XUMHUeCKoe CTpoeHHe, (u3Nueckrue M XUMUUECKHe CBOMCTBa (peaki[Uu THAPUPOBAHUS, Ta/IOreHHPOBaHUS,
a/IKeHBbI, rujipaTaliyy, OKUC/IeHUs U TIOJIMMepHr3aliii), HaX0XKJeHe B MPUPOoJe, MoJiyueHre U puMeHeHue.

a/IKa/JMeHbl, A/IKMHbI

Ankaguensl: OytagueH-1,3 u MetTunbOyTtaaven-1,3, XuMUueckoe CTpOeHHe, peakLys TOJIMMepHU3aliiy, TpUMeHeH e
(151 cCHTe3a MPUPOJHOT0 U CUHTEeTUYeCKOTr0 KayuyKa U Pe3uHbl).

ANKUHBI: CcOCTaB U OCOOEHHOCTH CTPOEHHsl, TOMOJIOTMUeCKUi psifi. AlleTW/eH — TIPOCTeWIIN TpeCTaBUTeb
aZKMHOB: COCTaB, XWMHUYeCKOe CTpoeHHe, (u3nueckre M XUMUUeCKWe CBOWCTBA (peakluu T'HAPUPOBaHUS,
raJioreHMpOBaHus, THipaTalliy, TOPeHust), HaX0XKeHUe B IPUPOJe, T0JIyueHre U IPUMeHeHHe.

CopepxkaHue yueOHOro MaTepuasia

Tema 2.3 ApeHbI: 6eH30/1 U TOYOJI, COCTaB, XUMHUUECKOe CTPOeHHe MOJIeKy/, (ru3ndyecKre U XUMUUeCKHe CBOMCTBA (peakiuu
ApomaTnueckue raJIoreHUPOBaHUs ¥ HUTPOBAHUs), ITO/IyueHre U TIpUMeHeHre. BivisiHue GeH30s1a Ha OpraHy3M uesioBeka.
yI/1eBO/J0PO/bI ['eHeTHyeckasi CBSI3b yT/1€BOJJOPO/IOB.
IIpupopanbie [pupognsiii ra3. [TomyTHble HedTsHBIE ra3el. HedTh 1 ee mporcxoxaeHre. CriocoOsl epepaboTku HedTH:
HCTOYHUKH reperoHKa, KpeKUHT (TepMUUeCKui, KaTanutuueckuit). [IpoayKTel iepepaboTKy HeTH, UX IpUMeHeHue B
U nepepaboTka TIPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH yToJib ¥ MPOAYKTHI €ro TiepepadoTKy.
YIJIeBO/JOPO/0OB IIpakTHUecKue 3aHATHA
JIabopaTOpHBIiA OTIBIT:
- MOZle/IMPOBaHKe MOJIEKY/I OpraHUUeCKUX BelllecTB.
PacuetHble 3aauu:
- 110 ypaBHEHUIO XUMUUECKOW peakLyu (Macchl, 00bEMa, KOIMYeCcTBa UCXOJHOTO BellleCTBa UM MPOAYKTa peaki[iuu
T10 M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO M3 UCXOHBIX BEIL[eCTB WU MPOAYKTOB PEaKIUH).
CAMOCTOATE/IBHASI PABOTA
PA3EJI 3. KUCJIOPOJACOAEPXKXAIIIWUE OPTAHNYECKWE COEIVHEHUSA
CopepxaHue yueOHOro MaTepuasa
[IpesenbHbIe OHOATOMHbBIE CITUPTHI: METAHOJI Y 3TAHOJI, XUMUUECKOe CTPOeHre, (U3nUYecKre U XUMHUYeCKUe
Tema 3.1 CBOMCTBA (peakLyy C aKTUBHBIMM MeTa/lJlaMH, T'aJIoreHOBOJ0PO/iaMu, TOPeHue), TpuMeHeHre. BogopoHast CBs3b.

Cnupt. PeHosibl

dusznonoruyeckoe I,I[eI‘/JICTBI/Ie METaHOJIa U 3TdHOJ/Id Hd OPTdHM3M U4e/I0BEKaA.
MHoroaTomMHbIe CIMTUPTHBI: 3STUJIEHIJIMKOJIb U I'JIMLIEPDHUH, XUMHUUEeCKOe CTpOeHHe, (1)I/IBI/II—IECKI/IE Y XMMHUYeCcKre CBOMCTBA
(B3aHMOAEﬁCTBHe CO IMEeJIOYHBIMH MEeTa/lJIdMH, KAYeCTBEHHdSA pedKIHMsA Hd MHOTIOdTOMHbBIE CHI/IpTLI).




dusnonoruyeckoe felCTBUe Ha OpraHu3M uesioBeka. [IprMeHeHMe rMLiepyuHa U STUIEHTJIMKOJIA.
®enosn. CTpoeHre MOMeKybl, (pri3nueckre U XUMUUecKre CBOMCTBa (heHos1a. TOKCUYHOCTH (heHoJ1a, ero
(h13M0JIOrMUeCKOe [IeliCTBMe Ha OpraHusM vesoBeka. [IpumeHeHue eHoia.

Tema 3.2
Anberupsbl.
Kap6oHoBrbIe

KHCJIOThBI

Cnoxubie 3¢pupbl

Copep)xaHHe yue0HOro MaTepHuasa

Anbperupbl: hopManbaerus v aljeTanbJeru/, XuMuyeckoe CTpoeHue, (hrsnueckre U XUMAUYeCKre CBOMCTBA
(peakiuu OKMC/IeHUsI U BOCCTAHOBJIEHUS], KaUeCTBEHHbIE peakil|K), oyueHre U IpUMeHeHue.

O/HOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBBIE KUCJ/IOTHI: YKCYCHAsi KUC/IOTa, XUMHUUeCKOe CTpOoeHue, pusnueckue u
XUMUYeCKHe CBOMCTBa (00IIMe CBOMCTBA KUCJIOT, peaKiys 3TepudUKaIliK), IoyYeHre U TPUMEeHeHHe.
CreaprHOBasi U OJIeMHOBAast KUC/IOThI KaK TPeZCTaBUTe N BBICIIMX KapOOHOBLIX KUC/IOT. Mblia Kak COJTH BBICILINX
KapOOHOBBIX KHCJIOT, MX Motolriee AeicTBre. CioyKHbIe 3(UPhI KaK TIPOU3BO/[HbIE KApOOHOBBIX KUC/IOT. ['Mpomm3
CJI0KHBIX 3(UpOB. JKUPbI KaK IPOU3BO/JHbIE TJIULIEPUHA U BBICIINX KapOOHOBBIX KUC/IOT. ['HIPOIN3 KUPOB.

Tema 3.3
YraeBojbl

YrneBogpl: coCTaB, KaaccU(pUKaLus yrjaeBooB (MOHO-, IU- U TIoMcaxapyu/bl). I'/10Ko3a — npocTenimii
MOHOCaxapu/i: 0COOeHHOCTH CTPOeHUs MOJIeKYJibl, (PM3nUecKre U XMMUUeCcKre CBOMCTBA TJIFOKO3bl, HAXOXK/IeHHe B
MpYpo/ie, TPYMeHeHHe TJIFOKO03bl, O10/IoruecKast poJib B )KU3HeesATeIbHOCTH OpraHri3Ma uesioBeka. @oTocuHTes.
®dpyKTOo3a KakK n3oMep rimoKo3bl. Caxaposa — npe/icTaBUTe b AUCaxapy/oB, TUIPOJIU3 Caxapo3bl, HAXOXK/eHue B
npupoje 1 npuMmeHeHre. Kpaxmar v 1je/i1r0/103a Kak PUPO/HbIe MOMMepbI: CTPOeHUe KpaxMasa U Lie/IIr0/103bl,
(r3nuecKre U XMMHUYeCKHe CBOKMCTBA KpaxMasa (THApO0JIM3, KaueCTBEeHHAasi peakLys C M0J0M).

PA3AEJ/I 4. ABOTCOJAEPXANLINE OP'TAHMYECKHWE COEJUHEHUA

Tema 4.1
AMMHBI.
AMMHOKHC/IOTHI.
benkn

CopepxaHue yueOHOro MaTepuasia

AMUHBI: METHUIAMUH — IPOCTEeHILINI Mpe/iCTaBUTe/Ib aMHUHOB: COCTaB, XUMUUECKOe CTpPOeHue, (pu3nueckue U
XMMHUUEeCKHe CBOMCTBA (peakL[uu C KUC/I0TaMU U TOPeHus ), HaXOXK/jeHue B IprUpoje. AMUHOKHCIOThI Kak
amQoTepHbIe OpraHuyeckre coefiiHeHus. PUsnueckre U XMMHAYeCcKle CBOWCTBAa aMUHOKUC/IOT (Ha pumepe
riviyHa). buonornueckoe 3HaueHre aMUHOKMCIOT. CUHTe3 nenTr/oB. beslku Kak Npyupo/Hble TOJIUMEDSI.
[TepBuuHasi, BTOpUYHAs ¥ TPETUYHAs CTPYKTypa OesikoB. XMMHUUecKue CBOWCTBA Oe/IKOB: TUAPO/N3, IeHaTypaLys,
KaueCcTBeHHbIe peaKL[Mu Ha OesKu.

PA3EJI 5. BBICOKOMOJIEKY/J/IAPHBIE COEJVHEHWSA

Tema 5.1
ITnacTMmaccel.
Kayuyku. BosiokHa

CopepxaHue yueOHOro MaTepuasa

OcCHOBHBIE TIOHATHS XMWY BHICOKOMOJIEKYJ/ISIPHBIX COe/IMHEeHUH: MOHOMED, TIOJIUMED, CTPYKTYPHOe 3BeHO, CTereHb
roJiMMepu3aliiuu, Cpe/iHsisi MosieKyJ/isipHast Macca. OCHOBHbIE MeTO/Ibl CUHTe3a BbICOKOMOJIEKYJ/ISIPHBIX

CoeJUHeHUM — TMOIMMepU3al[ys ¥ MOJTMKOH [eHCal[usl.

[TnactMaccel (1oM3TUIEH, MOUIPOTUJIEH, TOTUBUHWIX/IOPU/, TIOMUCTUPO). HaTypasbHbIM U CHHTETUUeCKHe
Kayuyku (6yTa/iieHOBBIH, XJIOPOTIPEHOBBIN U W30TPEeHOBBIN).

BonokHa: HaTypasbHble (X/I0MOK, 1IepCTh, MIE/K), UCKYCCTBeHHbIe (BHCKO03a, aljeTaTHOe BOJIOKHO), CHHTeTUYeCKUe
(KarpoH 1 JlaBCaH).

OBILIAA 1 HEOP'AHUYECKASA XNMUA
PA3JAEJI 6. TEOPETUYECKHUE OCHOBbI XM




Tema 6.1
CrtpoeHue aToma.
ITepuoguueckui

3aKO0H
u [lepuopnueckas
cucreMa
XUMHYECKUX
3/IeMeHTOB
A. . MenpeneeBa

CopepxaHue yueOHOro MaTepuasia

Xumnyeckuit smemeHT. ATtom. CocTaB aroma, HM30TOMbI. OJIeKTPOHHas 000/I0UKa. OHepreTUYecKue YpPOBHH,
MO/IypOBHU. ATOMHBIe opbuTany, s-, p-, f- amemenTel. OCOGEHHOCTH pacripe/ie/ieHHs 3/IEKTPOHOB 110 OpOUTAIsM B
aToMax Ma/iblX W OOMBbIIMX TepUOJOB. OJIeKTPOHHAas KOHQUrypalus aroMoB. I[leprofndecKuii 3akoH u
[Tepuoguueckasi cuctema xumuuyeckux 3jeMeHTOB /.M. MengeneeBa. CBsA3b T€PUOJUYECKOr0 3aKOHa U
[Tepyoanrueckor CUCTEMbI XMMHUUYECKUX 3JIEMEHTOB C COBPEMEHHOW Teopuel CTPOeHUs] aTOMOB. 3aKOHOMEPHOCTH
M3MeHeHUsI CBOMCTB XMMHYECKHUX 37IeMeHTOB U 00pa3yeMbIX UMM TPOCTBIX W CJIOKHBIX BeIeCTB IO TPYIIam U
repuojam. 3HaueHHe MepuouYecKoro 3aKOHa U CUCTeMbl XMMUYeCKuX 31eMeHTOB [I.M1. MeHzieneeBa B pa3sBUTHUN
HayKHu.

CopepxaHue yueOHOro Mmarepuasia

Tema 6.2 CrpoeHue BelllecTBa. XUMHUUecKas CBsi3b. Bubl (KOBasleHTHasi HerosIsipHast U MoJsipHasi, MOHHasi, MeTa/l/lnyeckasi) U
CtpoeHue BeecTBa. | MexaHU3MbI 00pa30BaHusT XUMUUECKOM CBsi3W (0OMeHHBIN U JOHOPHO-aKIIeNTOPHBLIHN). BomopoaHast CBSI3b.
MHoroo0pa3ue BaneHTHOCTb. DJ1eKTpOOTpULiaTe/IbHOCTh. CTerneHb oKuc/ieHus. KaTHoHbI M aHWOHBI. BelljecTBa MOJIeKY/ISIPHOTO U

BeIleCTB HEMOJIeKY/ISIPHOTO CTPOeHHs1 3aKOH MOCTOSTHCTBA COCTaBa BelljecTBa. THITbI KDUCTA/UTMUECKUX PelleTOK U CBONCTBA
BellecTB. [IoHsTHe O AUCTIepCHBIX cucTeMax. VIcTUHHBIe pacTBOphI. KosinyecTBeHHbIE XapaKTepPUCTUKH paCTBOPOB
(maccoBasi nossi BeltjecTBa B pactBope). Knaccudukaiiyss HeopraHuueckux coefiuHeHui. HomeHknaTypa
HeopraHuuecKHx BelecTB.
CopepxaHue yueOHOro MaTepuasia

Tema 6.3 Xumnueckas peakiusi. Kiaccudukarys XumMuueckrx peakiiyii B HeOpraHnueCckoi U OpraHniyeckoil XUMUU. 3aKOH
COXpaHeHUsI MacChl BeIl[eCTB; 3aKOH COXpaHeHHsI U MpeBpallleHrs] SHePTUH MPU XUMUYeCKUX peakiusax. CKOpoCcTb

XuMuveckne peakLiyy, eé 3aBUCUMOCTb OT pa3uuHbIX (pakTopoB. CKOPOCTh peaklivy, ee 3aBUCUMOCTh OT pa3/UyHbIX ()aKTOPOB.

peaxun OGpaTiMble peakiyui. XUMUUYeCKoe paBHOBecHe. PakTOpbl, BIUAIOI[ME Ha COCTOSIHUE XUMUUECKOTO PaBHOBECHS.
[MpunLn Jle [latenbe. DnekTpomuTHueckast aAuccorpanus. CuibHbie U cy1abble 371eKTpouThl. Cpesia BOAHBIX
PacTBOPOB BellleCTB: KWC/asi, HelTpasibHasi, 1jefouHasi. BodopooHbiii nokazamens (pH) pacmeopa. Peakuyu
HMOHHOTO 0OMeHa B OPraHM4eCKOW U HeopraHn4yeCcKo XuMunu. OKUCTUTEe/TbHO-BOCCTaHOBUTE/IbHBIE PeaKIIUH.
IMoHsimue 06 3/1eKmMponu3e pacniasos u pacmeopos cosell. [IpumeHeHue 31eKmpoau3sd.

PA3JIEJI 7. HEOPT'TAHUYECKA{A XNUMUSA
CopepkaHue y4eOHOro MaTepuasa
Tema 7.1 Metanbl. [TosioxxeHre MeTasiioB B [Tepuonueckol cucteMe XuMrUueckux ssieMeHToB [I. V1. MeHeneeBa.
Mertanibl OcobeHHOCTH CTPOeHHsI 37IEKTPOHHBIX 000/10ueK aToMOB MeTasioB. O61ue (hr3nuecKre CBOKWCTBAa MeTal/IOB.

[TpumeHeHUe MeTasI0B B ObITY, IpHpo/ie U TexHUKe. CIijlaBbl MeTa/IOB. D/IeKTPOXUMUYECKHUH psif HarpshKeHUi
MeTasuioB. ObIIHe crioco0bI MmosTyueHus: MeTaioB. Metannyprusi. Koppo3us memannog. Cnocobbl 3aujumbl om
KOppo3uu.

OO0r1ast xapakKTepuCTHKA MeTa/UIoB TlaBHbIX noArpyt (IA — rpymnma, IIA-rpymmna) Ileprioardeckoii CUCTEMBI
XUMUUECKUX 371eMeHTOB. A/IFOMUHKN. AM(OTepHble CBOMCTBA OKCHA M THPOKCH/A antoMuHust. Ob1ijast
XapaKTepUCTUKA MeTayioB mobounbix rpynm (B-rpymm) [Tepuoanueckoil cucTeMbl XUMAYECKHX 3/IEMEHTOB: Me/b,




WHK, XpOM, »KeJie30. Baxkuetiie COeIMHEHNs MeTaJ/1JI0B (OKCI/I,E[bI, TMAPOKCHUBI, COJ'II/I).

Copep)xaHHe yue0HOro MaTepHuasa

HemeTtannbl. [TonoxkeHnue HeMeTasioB B [leproarueckoit cucteMe XuMuueckux 3nemeHToB 1. . MeHjeneeBa u

Tewa 7.2 0C00EHHOCTH CTPOeHUs aTOMOB. Pu3nuecKre CBOKWCTBa HEMETA/VIOB. AJUIOTPONHSI HEMeTasIoB (Ha TIpuMepe
Hemeraibl KHIC/I0po/ia, cepsl, pocdopa U yrieposa). 8
XuMHYecKre CBOMCTBA BXKHEHIIINX HEMETaJIoB (TaJloreHoB, Cepbl, a30Ta, hocdopa, yrieposa u KpeMHUs).
Oxkcuibl HeMeTa/uoB. Kucsopozcogepykaiiyie KUca0Thl. BogopoHbie coe/liHeHYs HEMeTalJIoB.
Tema 7.3 Copep)kaHue y4eOHOro MaTepuasa
Heopr;‘;’f:cmx . Heopranuueckue 1 opraHuueckiie KAc/ioTel. Heoprannueckue 1 opraHMuecKre OCHOBaHHUs. AMGOTepHbIe
pe———— HeopraHW4ecKue U OpraHuveckue coefiuHeHus1. ['eHeTUUYeCKasi CBsSI3b HEOPraHWYeCKHUX U OPraHUueCKHUX BelecTB 4
BelecTB
PA3JEJI 8. XNUMUS U )KN3Hb
CopepxaHue yueOHOro MaTepuasia
Tema 8.1 Ponb xuMun B 00ecrieueHUH SKOJIOTHUeCKOH, SHePreTUYeCKOU U MuIeBor 6e30MmacHOCTH, Pa3BUTHHN MeIULMHEL.
Xumus ¥ )XM3Hb | [ToHsITHe 0 HayUHBIX MeTO/jaX TI03HAHUS BeLeCTB U XUMUUeCKHX PeaKLii.
I[MpexcTaBnienys 06 00X HAYYHBIX MPHUHLIUAIIAX TIPOMBIIIJIEHHOTO TTO/TyUeHHs] BaKHEHIIIMX BellecTB (Ha pUMepax 6
TIPOM3BO/ICTBA AMMHaKa, CePHOM KUCJIOThI, MeTaHoJIa). YesloBeK B MUpe Bell[eCTB, MaTePUAIOB U XUMHUUECKUX
peakiuii: XMUs 1 37I0pPOBbe UesioBeKa: TpaBu/ia NCTI0/Ib30BaHKs JIeKapCTBeHHBIX TIPeriapaToB; MpaBuia
6e30macHOTr0 MCIO/b30BaHKS TIpeTiapaToB OBITOBOM XMMUHM B TIOBCEAHEBHOM XKU3HU. BbITOBasi XUMUUecKast
rPaMOTHOCT.
NUTOrO: 96




6. YHEBHO-METOAJNMYECKOE OBECIIEUEHUE JUCLIUIIVIMHbBI

6.1. IlepeueHb OCHOBHOM ¥ [JOMOJIHUTE/JHHOW Yy4eOHONl JIUTepaTypsbl,
Heo0XoAMMOi /I/Is1 0CBOEHHS JUCLIUILTHHBI:

6.1.1. OcHoBHas uTeparypa:

1. Tabpuensn O.C. Xumus: 10 kmacc: 6a30Bbili ypOBeHb [DJ/IeKTPOHHBIN pecypc]:
yue6bHuk / W.I'. OctpoymoB, C.A. CrnagkoB; O.C. T'abpuensH. — Mockga:
N3parensctBO «IIpocBemenune», 2023 — 126 c.

Pexxum pocrtyna: https://media.prosv.ru/content/item/partner reader/13501/?
token=eyJhbGciOiJIUzI1NilsInR5cCI6IkpXVCJ9.eyJuY W1ljoi0OJHQuUNCxO0LrQvt
C8liwiY XVkIjoiaHROcHM6L.y93d3cuY 2tiaWlucnUvIiwidWIkIjoi YmlibGlvX2Inc2
hhQG1haWxydSIsImFjY2Vzcyl6ImZ 1bGwilL.CJleHAiOjE3MDIwM]jQ4MTB9.4clc
GtwkSEYXaAp04fX61JnnGFeS XVzNxCEIMci Gk

2. T'abpuensu O.C. Xumus: 11 kmacc: 6a30Bbiii ypoBeHb [D/IeKTPOHHBIN pecypc]:
yuebnuk / W.I'. OctpoymoB, C.A. CrnagkoB; O.C. T'abpuensH. — Mocksa:
N3parensctBo «IIpocBemenune», 2023 — 126 c.

Pexxum pocryma:

https://media.prosv.ru/content/item/partner reader/13502/?
token=eyJhbGciOiJIUzI1NilsInR5cCI61kpXVCJ9.eyJuYW1lljoi0OJHQuINCx0LrQvt
C8liwiY X VkIjoiaHROcHM6Ly93d3cuY 2tiaWIucnUvIiwidWIkIjoi YmlibGlvX2Inc2
hhQG1haWxydSIsImFjY2Vzcyl6ImZ1bGwil.CJleHAiOjE3SMDIwM]jQ40Th9.BfzrJ
SbsxI.NgDjUOX EKFlvDeX3bcG32Pllzr7 D5F4

6.1.2. lono/iHUTe/IbHAA IMTEpaTypa:

1. TTopmBanoBa A.K. Xumusi: yue6Hoe miocobue / A.K. ITomgmmeasnoBa ; IpKyT. roc.
arpap. yH-T uMm. A.A. ExeBckoro. — Mosnoaexusiii: 3n-so UpI'AY, 2022-264 c. —
TeKCT 3/1eKTPOHHBIN // DyieKTpoHHast bubamoreka pkyTckoro ['AY. — Pexxum
noctyna URL:http://195.206.39.221/fulltext/i_033379.pdf

2. [MTopgmmBanoBa A.K. Xumus: yue6Hoe rmocobue / A.K. TTogmmeanosa ; IpkyT. roc.
arpap. yH-T um. A.A. ExxeBckoro. — Monogexssii: M3n-so UpI'AY, 2021-322 c. -
TeKCT 3/1eKTPOHHBIN // DyieKTpoHHass bubmoreka VpkyTckoro I'AY. — Pexxum
noctyrna URL: http://195.206.39.221/fulltext/i_032966.pdf

3. ITogmmBanosa A.K. Xumust: yue6Hoe riocobue / A. K. ITogmmBanosa; VIpkyT. Toc.
arpapH. yH-T uM. A.A.ExeBckoro. — M.: OOO "N3paTenbCKO-KHUTOTOPTrOBbIN LIEHTP
Kosoc-c", 2022. — 180 c. Pexxum gocrtyna: URL:

http://195.206.39.221/fulltext/i 033415.pdf

4. TTpakTUKyM T10 AUCLUTIMHE « XUMUS» [Ji CTyAeHTOB Kosuieaka CIIO ouHoro u
3a04yHOro hopM 0byueHui /i Bcex crieljanbHocTel 1 Kypca (6a3a 9 k) /
cocraButesnb: A.C. BacunwveBa - UpkyTtck: U3a-Bo MpkyTckoro I'AY, 2024. - 41 c.
5. 'abpuensa O.C. Pabouast Tetpaab. Xumus 10 Knacc: 6a30Bbiii ypoeHs/ O.C.
I'abpuensH, C.A. Cnaakos, M.I'. Octpoymog. M31aTenbCTBO «ITpocBeliieHre», 2023 —
96 c.



http://195.206.39.221/fulltext/i_033415.pdf
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4OTh9.BfzrJSbsxLNqDjU0X_EKFlvDeX3bcG32PlIzr7_D5F4
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4OTh9.BfzrJSbsxLNqDjU0X_EKFlvDeX3bcG32PlIzr7_D5F4
https://media.prosv.ru/content/item/partner_reader/13502/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4OTh9.BfzrJSbsxLNqDjU0X_EKFlvDeX3bcG32PlIzr7_D5F4
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4MTB9.4cIcGtwkSEYXaAp04fX61JnnGFeS_XVzNxCElMci_Gk
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4MTB9.4cIcGtwkSEYXaAp04fX61JnnGFeS_XVzNxCElMci_Gk
https://media.prosv.ru/content/item/partner_reader/13501/?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJuYW1lIjoi0JHQuNCx0LrQvtC8IiwiYXVkIjoiaHR0cHM6Ly93d3cuY2tiaWIucnUvIiwidWlkIjoiYmlibGlvX2lnc2hhQG1haWxydSIsImFjY2VzcyI6ImZ1bGwiLCJleHAiOjE3MDIwMjQ4MTB9.4cIcGtwkSEYXaAp04fX61JnnGFeS_XVzNxCElMci_Gk

6. l'abpuensa O.C. Pabouas TeTpags. Xumus 11 kacc: 6a3oBbiii ypoBeHs/ O.C.
abpuensH, C.A. Cnagkos, N.I'. OctpoymoB. N31aTenbCTBO «IpoCBeleHre», 2023 —
96 c.

6.2. Ilepeuenb pecypcoB HH(pOPMaLMOHHO-TEIEKOMMYHUKALUOHHON CeTH
VIHTepHeT, He0OXO0AMMBIX /A/IfA OCBOEHHS AUCIUIIIUHBI:

1. IpKyTCKuI roCyZapCTBeHHbI arpapHbli yHUBepcuTeT umeHu A.A. ExxeBckoro
http://elib.irsau.ru

2. DneKTpOHHO-0Mb/IMoTeuHas crucrteMa «JlaHb» http:/www.e.lanbook.com

3. DneKTpoHHO-0Mb/MMoTeuHasi cucrema «PykoHT» http://lib.rucont.ru

4. Poccuiickas s/ieKTpoHHast mkosa https://resh.edu.ru/

6.3. IlepeueHb yueOHO-MeTOHUYECKOr0 oOecreuyeHUsl AJIA CaAMOCTOSITeTbHOM
PadoThI 00yJaKOIUXCS MO JUCHUIUTHHE:

1. Tabpuensn O.C. Xumus: 10 kmacc: 6a30BbIii ypOBeHb [DJ/IeKTPOHHBIN pecypcl:
yuebnuk / W.I'. OctpoymoB, C.A. Crnazako; O.C. T'abpuensH. — Mockga:
N3patenscTBo «IIpocsemmenue», 2023 — 126 c.

2. T'abpuensin O.C. Xumus: 11 knacc: 6a30BbIi ypoBeHb [DJIEKTPOHHBIM pecypc]:
yuebnuk / W.I'. OctpoymoB, C.A. CrnazkoB; O.C. T'abpuensH. — Mocksa:
N3parensctBo «IIpocBemenune», 2023 — 126 c.

3. [MommmBanoBa A.K. Xumus: yue6Hoe riocobue / A.K. IToammBanosa; pKyT. roc.
arpap. yH-T uM. A.A. ExxeBckoro. — Mosiogexxusin: 3a-so UpI'AY, 2022-264 c. —
TeKCT 3/1eKTPOHHBIN // DyieKTpoHHast bubmoreka pkyTckoro I'AY. — Pexxum
poctymna URL:http://195.206.39.221/fulltext/i_033379.pdf

4. MoammBanoBa A.K. Xumus: yuebHoe nocobue / A.K. TTogmmsasnosa ; IpKyT. roc.
arpap. yH-T um. A.A. ExxeBckoro. — Monogexssii: M3n-so UpI'AY, 2021-322 c. -
TeKCT 3/1eKTPOHHBIN // DyieKTpoHHass bubsmoreka VipkyTckoro I'AY. — Pexxum
noctyra URL: http://195.206.39.221/fulltext/i_032966.pdf

5. ITogmmBanoBa A.K. Xumust: yuebHoe rocobue / A. K. ITogmmBanosa; VIpkyT. roc.
arpapH. yH-T uM. A.A.ExeBckoro. — M.: OOO "N3aaTenbCKO-KHUTOTOPTOBbIN LIEHTP
Kosoc-c", 2022. — 180 c. Pexxum gocrtyna: URL:

http://195.206.39.221/fulltext/i 033415.pdf

6. [IpakTUKyM T10 JUCLUIUIMHE «XUMUS» IJ1s1 CTyAeHTOB Kosuiemxka CIIO ouHoro u
3a04yHOro hopM 00yueHHH /i BCex crieljdanbHoCcTel 1 Kypca (6a3a 9 k) /
cocraBuTesib: A.C. BacuneeBa - Mpkytck: M3a-Bo Mpkyrckoro I'AY, 2024. - 41 c.
7. T'abpuensH O.C. Pabouasi Terpasb. Xumust 10 knacc: 6a3oBbiii ypoBeHs/ O.C.
abpuensiH, C.A. Crnagkos, V.I'. OctpoymoB. N3maTenbCTBO «IpoCBeliieHre», 2023 —
96 c.

8. 'abpuensia O.C. Pabouas TeTpags. Xumus 11 kacc: 6a30Bbiii ypoeHs/ O.C.
IabpuensH, C.A. Cnagkos, 1.I'. OctpoymoB. M31aTenbCTBO «IpoCBeleHre», 2023 —
96 c.



http://elib.irsau.ru/
http://lib.rucont.ru/
http://www.e.lanbook.com/
http://195.206.39.221/fulltext/i_033415.pdf

6.4. Ilepeuenr wWHGPOPMALMOHHBIX TEXHOJ/IOTHIH, WCIO/JIb3yeMbIX IPH
OCYIIleCTB/ICHHH 00pPa30BaTe/IbHOr0 MPoIecca no JUCHHUILINHE:

B nporjecce neKIMOHHBIX U MPAKTUUECKUX 3aHATUN UCTIO/b3YeTCs Cleflyroliee
JUIIEH3UOHHOe TIporpaMMHOe obecrieueHHe W WHGOPMAI[MOHHbBIE CITPABOYHbBIE
CUCTEMBI;

HanmeHoBaHue nporpaMmmMHOIO

Ne /it 0GeCTIeueHs Horosop Ne, naTa, opranusanus
JIMLIeH31OHHOe TTPOrpaMMHOe 0becrieueHue
1 Microsoft Windows 7 AKT Ha nepegauy rpaB H-0005792 ot 08.06.2011 roga

2 [Microsoft Office 2010 AKT Ha nepegauy rpaB H-0005792 ot 08.06.2011 roza
3 Kaspersky Business Space Security|AKT Ha nepesauy ripaB H-0005792 ot 08.06.2011 roga
Russian Edition
CB060/IHO pacIipocTpaHsieMoe porpaMMHoe obecrieueHre
1  |Adobe Acrobat Reader CBobO0HO pacrpoctpaHsiemoe 10
2 |LibreOffice 6.3.3 CBoO0HO pacrpoctpansiemoe 10
3 |Google Chrome 86.X (Be6-6pay3ep) |[CBoboHO pacipoctpaHsiemoe 10
4  |Opera 72.x CBobO0HO pacrpoctpansiemoe 10
5 [Mozilla Firefox 83.x CBobO0HO pacrpoctpansiemoe 10




7. OIMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3BI,

ITPOLNECCA I10 JUCHUITVIMHE

HEOBXOJAUMOMH JJISI OCYIINECTB/IEHUS OGPA30BATEJ/ILHOI'O

Ne HaumenoBanue OcHoBHOe 000py/J0BaHHE dopma
n/m | obopyAOBaHHBIX HCII0JIb30BaHUS
yueOHBIX
KaOMHEeTOoB,
naboparoputii u zIp.
00BeKTOB 17151
IpoBe/ieHUs
yueOHBIX 3aHSITUN

1. Crnenyanu3upoBaHHas Medesb: 3an Nel: cTonbl - [BubmMoTeka, unTambHbIe
46 WT., cTynbs - 79 wT. 3an Ne2: cTosibl - 6 WIT., 3a/ibl. [Ji1 TPOBEJIeHUs
CTOJI YTJIOBOM - 4 MIT., CTYJIbsA - 17 1T, 3a Ne3: KOHCYJ/IbTalJUOHHBIX U
CTy/bs -50 IIT., CTOJIBI - 28 1mT. CaMOCTOAITe/IbHBIX
TexHUUYeCKHe CPeACTBa 00yYeHUA: KOMITBIOTEPhI [3aHSATHA; 3aHATHU
Ha 6a3e mporieccopa Intel 00beAUHEHHBIX B CeMHHApCKOT0 THIa,
UVIOKa/IbHYIO CeTb Y UMEIOLUX JOCTYII B "HTepHeT",[MHAUBUAYaIbHBIX
imoctyn K B/1,9B, OK, Koncynerautllntoc, 3BC, KOHCYJTbTaLIUH,

DOWC. 3an Nel: MmoHuTop Samsung - 21 mr., KypCOBOI'O

CHCTeMHBIH OJI0K - 2 1UT., cucTeMHbIN 610K DNS - 1 [mpoekTrpoBaHust
BubmoTeka, IIT., CUCTeMHbIH 6710k In Win - 18 mit., npunTtep HP |(BbIo/HeHHs KypCOBBIX

Lazer Jet P 2055 - 2 mit., ckanep Epson v330 - 1 pabor).
Aya. 123 ., KcepokC XEVOX - 1 mt. 3an Ne2: TesieBrU30p

Samsung - 1 wt., mouutop LG - 1 IT., CUCTEMHBIN

6710k In Win - 1 miT., ckaHep - 1 1IT., TPOEKTOp

Optoma - 1 wT, 3kpaH - 1 wT. 3a1 Ne3: MOHUTOPEI

Samsung - 11 wr., MoHuTOpe! LG - 2 .,

crcTeMHBIA 610K In Win - 12 11T., cicTeMHBIH 010K

- 1 w., npunTep HP Laser Jet P2055.

Cnucok ITO Ha KomnbloTepe: Microsoft Windows

7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe

/Acrobat Reader, Mozilla Firefox, Opera, Google

Chrome.

2. Criequa/IM3MpPOBaHHAsNA Me0e/Ib: CTOJ YueOHast ayIUTOpHS AJIst
mabopaTopHbIi - 8 1mT., Tabyper - 16 mr., cToN MpoBe/leHUs] 3aHATUI
rperopasaress - 1 IT., CTyJ npernoaBaTesis - 1 MIEKL[MOHHOTO THIIa,
IIT., JOCKA MeJyioBas - 1 mT. CeMMHapCKOT0 THIa,
JTabopaTopHoe 000pyAOBaHHUe: IUCTU/UISTOP BOJBI [TPYTIITOBBIX

Aya. 311 Simax - 1 mT., BBEITSDKHOM 1Kad — 1 miT. KOHCYJTbTaLIUH,
YueOHO-Har/IA/{HbIE TOCO0HSI. TeKyIllero KOHTPOJIS U
MPOMEKYTOUHOH
aTTecTaluu

3. CrenyaM3upoBaHHAsA MedeTb: CTOJ YueOHasi ayIUTOpUs JIJIst
imabopaTtopHbIii - 17 mwit., Tabyper - 30 mT., CTO/I  [MPOBE/EHMS 3aHATUH
rperogasarend - 1 mWIT., CTyJ npenogasaTesns - 1 /IEKLJMOHHOTO THIIa,
IIT., JOCKA MeJioBas - 1 miT. CeMHHApCKOT0 THTIa,

Ayn. 312 UTaGopaTopHoe 000py/A0BaHHUeE: BHITSHKHOH 1IKa(d —[TPYIIIOBBIX
1 mT., mrabopaTopHasi ocyja, XUMHUYeCKHe KOHCYJ/TbTaLIWH,
[DEaKTUBBI. TeKyIIero KOHTPOJIS 1
YueOHO-HaT/IA/JHbIE TOCO0US. MPOMEeKYTOYHOU

aTTecTaluu




CrenjaM3MpoBaHHasA MebesIb: CTOJ
imabopaTopHbIi - 16 mIT., TabypeT - 32 WIT., CTON
nperiofiaBaresisi - 1 WT., CTYJ rperogaBaTtens - 1
IIT., JOCKa MesioBast - 1 ImT.

YuebHast ayIUTOPUsA /IS
TpPOBeJieHUs 3aHATHIN
JIEKIJAOHHOTO THTIA,
CEeMHHAPCKOT0 THIIA,

yno6penuii — 3 ., melikep — 1 wr., pH
«AKBUIOH» — 1 WT., pH noHometp «3kcrept 001»
— 1 wT., nosispuMeTp Kpyrosoit CM-2 - 1 wir.,
pedpakTometp - 1 wT., 1abopaTopHas mocya,
XMMHWUYEeCKHe PeaKTUBBI.

TexHHUYECKHe CPeJICTBA 00yueHHUs: JKpaH Screen  [TPYMITOBBIX

Aya. 316 Media - 1 wrT., mpoekTop Acer p1101 - 1 wrT. KOHCYJTbTaLIUH,
UTaGopaTopHoe 000opyAoBaHue: 1abopaTopHas TEKYIIero KOHTPOJIS U
Mocy/a, XUMHUYeCKHe PeaKTHBbI, BBITSDKHOM LIKad —[[POMeKyTOUHOMN
1 1wT., mydensHas neus CHOJI — 1 . aTTecTaluu
YueOHO-Har/IA/HbIe 0CO0M.
Crieniua/IM3MpoOBaHHAs Medesb: CTOJ YueOHasi ayiUTOpHS AJIst
rperofaearesns - 1 WT., CTyJ rpernogasarerns - 1 MpOBeeHUs 3aHATUIA
IIT., CTOJT yueHn4eckui - 10 ., Tabyper - 20 mT., [TeKIJMOHHOTO THIIa,
nocka mesoBas - 1 1mT. 3aHSTUN CeMUHApPCKOI0
UlabopaTopHoe 000pyAOBaHue: BbITSDKHOM ILIKad —(THIa, KypcoBOro
1 wr., Becsl BK-600 — 1 wr., 3kcukarop — 1 mr., [MPOeKTUPOBAHUA
aHa/M3aTop BoJsibTamrepoMerpuueckuii TA-Lab - 1 |(BbIro/THEHUS KYPCOBBIX
mt., potoanekrpokonopumerp ®IK — 56 — 1 wiT., |pabot), rpyNIoBLIX U
criektpodoromerp I19-5300BU - 1 miT., MarHuTHasE [MHAUBUYATbHBIX

Ayn. 417 mernanka [13-6600 - 1 1uT., meiikep 1a60paTOpHbIN [KOHCY/ILTALMA,
[13-6500 6e3 Harpesa - 2 MIT., My(debHbIN MKad  [TeKyIero KOHTPOJIS U
MIIT-2¥YM — 1 wrt., nauTa HarpeBaTenbHas ES- TPOME>KYTOUHOM
HS3560M - 1 wiT., KOJ/I/IeKL{s MAHepa/IbHbIX aTTeCcTaLuy.




8. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHNS YYEBHOM
TCIUTI/TAHBI

KOHTPOJ’[L N OLIeHKa pe3yJ/IbTATOB OCBOEHHSA OUCHUIIMHBI OCYIIECTBJIAETCA
rmperiogaBaTtesieM B IIponLecce IIpoBeAeHHA IIPAKTHUYEeCKUX BaHHTHﬁ, BBITIO/THEHUA

00y4JaroIMMUCT UHAUBUAYAJbHBIX 3a/IaHUM U TeCTHPOBaHMS.

Pe3ynbTaThl 00yueHHsA DopmbI U
(ocBOeHHbIE YMeHHUS U 3HAHUA) MeTOABI
KOHTPOJIA ¥
OLIeHKH
pe3y/IbTaToB
00yueHHs
Ymemb: Texy1as
- HasbIBaTh: M3yueHHble BellleCcTBA IO TPUBUAIBHOU WM MEXAYHapOAHOM | aTTecTallus:
HOMEHKJIaType; Ouenka
- OTpe/ie/isiTh: BaJIeHTHOCTb U CTeleHb OKUC/IeHHsI XUMUUYECKUX 3/IEMEHTOB, TUM | ()POHTATILHOT
XMMHUUECKOH CBS3U B COeJJMHEHUSIX, 3apsi/, NOHA, OKWC/IUTeIb U BOCCTaHOBUTEb, | O OMpOCa.
TIPUHA/|IE)KHOCTD BelLeCTB K pPa3HbIM KjlacCaM HeOpraHUueCKUX U OpraHnyecKux
CcoeIMHeHU; Ouenka
- XapaKTepu30BaTh: 3JIEMEHTbl MasbIX II€PUO/IOB TI0 HUX TOJIOKEHUIO B | 1TabopaTOpHO
[Tepuoauueckoii cucteme [1.1. MeHpeneeBa; 0 OrbITa.
- o0uue XUMHUUeCKHe CBOWCTBA METa/UIOB, HEMEeTa/I/IoB, OCHOBHBIX KJ/IaCCOB
HEOpPraHUYeCKHUX U OpraHu4eCcKuX CoeJuHeHUH; Ouenka
- CTpOeHMe U XUMHUUeCKhe CBOWCTBA U3yUeHHBbIX HEOPraHUUeCKUX U | XUMHUUeCKOro
OpraHUYecKrX COeJMHeHNH; JUKTaHTa.
- OOBSCHATH: 3aBUCUMOCTb CBOMCTB BeI|eCTB OT WX COCTaBa W CTPOEHWS,
NpUpPOZly XUMMUECKOM CBA3M (MOHHOM KOBajleHTHOM, MeTajnueckod U | OueHka
BO/IOPO/IHOM), 3aBUCUMOCTb CKOPOCTH XUMHUECKOW peakI[ud U TI0JI0)KeHHe | MpaKTU4yeCcKu
XUMUWYECKOT'0 PaBHOBECHs OT Pa3/IMUHBIX (PaKTODPOB; X pabor.
- TPOBOJUTh: CAMOCTOSITE/IbHBIM TOMCK WH(GOpPMalMyd C MCIO0Ab30BaHUEM
Pa3IMUHBIX MCTOYHUKOB (HAyYHO-TIOMYJ/ISPHBIX W3[jaHUM, KOMIbIOTEPHBIX 0a3 | OrjeHKa
JlaHHbIX, pecypcoB VIHTepHeTa); pellieHust
- WCII0/Ib30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU [yl 00pabOTKM W Tiepefaud | 3afad.
vH(OpMall1H U ee TIpe/ICTaB/IeHUs B pa3/IMUHbIX (hopmax;
- CBA3bIBaTh: W3yueHHbI MaTepuaq co cBoell  mpodeccuoHanbHOM | OlieHKa
J1esiITeIbHOCTBIO; TeCTOBBIX
- pelllaTh: pacyeTHbIe 3a/jauu M0 XUMUUeCKUM (QopMysiaM U ypaBHEHUSIM; 3aJlaHui 110
- WCIO/Ib30BaTh TPHUOOpeTeHHble 3HAHWS W YMeHUs B TPAKTHUECKOW | I7IaBaM.
JesiTeIbHOCTU U NTOBCEIHEBHOM JKU3HMU.
3Hamb:
- Ba)KHeMIlIMe XWMUUecKre TIOHSTHS: BellleCcTBO, XMMUYEeCKU 37eMeHT, atoMm, | IIpomexyrou
MOJIeKy/ia, OTHOCUTe/IbHbIe aTOMHasi U MOJIeKYJ/IsIpHasi MacChl, MOH, a/lJIOTPONus, | Had
V30TOIIbl, XMMHYeCKasi CBsA3b, 3/IeKTPOOTPULIATeIbHOCTh, BAaJIeHTHOCTb, CTeIeHb | aTTeCTaLus:
OKHCJIeHUs, MOJTb, MOJISIpHAasi Macca, MOJISIPHbIM 00beM ra3000pa3HbIX BellecTB, | 3auéT C
BEIL[eCTBA MOJIEKY/ISIPHOTO YW HEMOJIEKY/ISIDHOTO ~ CTPOEHHsl, PacCTBOPHI, | OLIeHKOMH
3/IEKTPOJIUT U HE3JIeKTPOJIUT, JeKTPOIMTHYecKasi AUCCOLMALIUS, OKUCUTETb U
BOCCTaHOBUTENb, OKUC/IEHHWE M BOCCTaHOBJ/IEHWE, TeIJIOBOM 3(eKT peakLUH,




CKOPOCTb ~ XUMWUUECKOW  peakl[uM, KaTaju3, XUMUUecKoe paBHOBecHe,
yT/JIepO/IHbIN CKeJleT, (YHKLMOHaIbHas FpyIia, U30MepHsi, FOMOJIOTUS;

- OCHOBHbIe 3aKOHBbI XUMUU: COXPAHEHHsI MacChl Bell[eCTB, TIOCTOSTHCTBA COCTaBa
BelllecTB, [Teproanueckuii 3akoH [1.11. MeHzeneeBa;

- OCHOBHble TeOpDUU XUMHUM, XUMHUUECKOW CBSI3W, SJIEKTPOJUTUUECKON
JMCCOLIMAaLH, CTPOEHHsI OpraHMueCKUX U HeOpraHMueCcKUX CoeJMHeHUI;

- BaKHelIIIMe BellleCcTBa U MaTepyasibl: BaKHeMIIIMe MeTa/l/ibl U CIL/IaBbl: CepHasi,
CoflsiHasl, a30THas W YKCyCHas KHCJIOTHI, 0OJiaropofiHble Tasbl: BOJODPOZ,
KUCJIOPO/l, TasioTeHbl, I[e/I0YHble MeTa/jibl, OCHOBHbIE, KHUC/JOTHble U
am¢oTepHble OKCUJBI M THAPOKCH/bI, I11eJI0UM, YIJIEKUC/IbIA U yrapHbld rasbl,
CepHHUCThIN ra3, aMMHUaK, Bofia, MPUPO/HbIN ra3, MeTaH, 3TaH, STU/IeH, alleTU/IeH,
XJIOpUZ, HaTpusi, KapboHaT U TUApoKapboHaT Hatpus, KapboHat u d¢ocdar
Kanblys, OEH30/7, MeTaHOJT W 3TaHOJ, CJOXKHbIE 3(UPBI, XUPBI, MbLIa,
MOHOCaxapu/pl (T/IF0K03a), Aucaxapy/bl (caxapo3a), nmoamcaxapy/bl (Kpaxman u
1[eJI/TF0JI03a), aHU/IMH, aMHUHOKHUC/IOTHI, O€/TKH, UCKYCCTBEHHbIE M CHHTETHUECKHE
BOJIOKHA, KayuyKH, [/1aCTMacCChl.




Pabouast mporpaMMa CoCTaBjieHa B COOTBEeTCTBUU C Peiepa/ibHbIM TOCYAapCTBEHHBIM
oOpa3oBare/ibHBIM CTaH]aPTOM CpefiHero npodeccroHanbHoro odbpasoBanus (PI'OC
CIIO) no cnerpanbHOCcTH 38.02.08 Toprosoe aero.

[Iporpammy  cocraBwiI: TiperiofiaBare/ib  BbICIIel KBaMU(HUKAI[MOHHOMN
Kareropuu Bacuneesa A.C.

[TporpamMMa of0bpeHa Ha 3aceJaHWM MPeAMETHO-IIMKIOBOM KOMUCCHH COLIMATBHO-
5KOHOMUYECKUX JUCLUTIIMH TPOTOKOJ Ne 7 oT «03» mapra 2025 r.

IIpencenarens ITHK e E.A.XycHyauHOBa

(noonucs)
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