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1. TACHOPT IPUMEPHOM ITPOTPAMMBI YYEBHOI'O ITPEIMETA
1.1. Oobs1acTh NIPUMEHEHHS NPOTPAMMBI

PaGouass mporpamma y4eOHOro mpeaMera SBISETCS YacTbl0 IIPOrpaMMbI
MOATOTOBKU CIEIIMAIMCTOB CpeaHEro 3BeHa no crenuaibHoctu 31.02.02 Akymepckoe
neno 0a30BOM MOJATOTOBKH, pa3paOOTaHHOM B TOCYJIapCTBEHHOM OIOHKETHOM
npodeccrnonaIrHOM 00pa3oBaTelbHOM yupexkaennn Camapckoit oomact «ChI3paHCKUN
MEJIUKO-TYMAHUTAPHBIN KOJICIIAK.

1.2. Mecto nucuumiunbl B ctpykrype IIIICC3

Yueonprii mpeamer OVYIL10 Xumusa oTHOCHTCS K 00IIe00pa3oBaTeIbHOMY
y4eOHOMY IHUKJIY MPOTPaMMBbI TIOJITOTOBKU CIEIUATUCTOB CPEHETO 3BEHA U YYCOHBIM
MIPEAMETOM I10 BBIOOPY U3 0053aTENbHBIX MTPEAMETHBIX 00JIaCTEH.

1.3. Hean u 3agaum y4yeOHOro mpeamera — Tpe0OBaHHMS K pe3yJbTAaTAM OCBOCHUS
Y4eOHOro mpeamera:

Pe3yabTarhl 0CBOCHHUS Y4eOHOr0 MpeaMeTa.

Kypc Hauenen Ha oOecrieyeHue peanu3aludyd Tpex TIpynn 00pa30BaTENbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIX, BKIIFOUAIOIINX

* (opmupoBaHue LEJOCTHOTO  MPEACTABICHUS O MHpPE, OCHOBAHHOIO  Ha
MPUOOPETEHHBIX  3HAHWAX, YMEHHSIX H CIOC00ax MeSITeIbHOCTH;

* mnpuoOpeTeHue OmbiTa pa3HOOOpa3HOW  JIEATENbHOCTH, ONBITa MO3HAHUS U
CaMOTIO3HAHUS;

* TMOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpAa  WHIWBHUIYATHHOU
oOpa3zoBarenbHON  WIM TPO(ECCHOHATBHON TPAECKTOPHH.

1) dpopmupoBanue CUCTEMBbl  XMUMHYECKHUX 3HAaHUW KAaK KOMIIOHEHTA
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIONIUXCS, WX HWHTEUICKTYaJbHOE U HPABCTBEHHOE
COBEPIIICHCTBOBAHHUE, dbopmupoBaHUE y HUX TYMaHUCTHYECKUX OTHOIICHUH U
AKOJIOTMYECKH 11€J1IeCO00Pa3HOT0 MOBEICHUS B ObITY U TPYAOBOM JAEATEILHOCTH;

3) BbIpabOTKy y oOOydYaromuxcs TOHUMaHUs OOIIECTBEHHONW MOTPEOHOCTH B
Pa3BUTHH XUMHH, a TakKKe (DOPMUPOBAHKE Y HUX OTHOIICHUSI K XUMHUHU KaK BO3MOKHOMN
obnactu Oyayuied TPaKTUUECKON NESTEIHHOCTH;

4) popmupoBaHue yMeHUM 0€30MacCHOr0 0OpAIeHUs C BEIIECTBAMH, UCIIOJIb3YEMbIMU
B MOBCEIHEBHOW JKU3HU.

MeTtanpeAMeTHBIMH Ppe3yJbTATAMU OCBOCHHUS OOYYAIOIMIMMHCS MPOTPAMMBI
10 XUMUH SIBJISIFOTCSI:



1) ncronp3oBaHMe yMEHUI U HABBIKOB PA3JIMYHbBIX BUIOB [T03HABATEIBHOM
JEeSATEIbHOCTH, TPUMEHEHUU OCHOBHBIX METOJIOB NTO3HAHUS  (CUCTEMHO-
UH(GOPMAaIIMOHHBIN aHaJIN3, MOJICTUPOBAHKUE) ISl U3YUYECHUS Pa3IMYHBIX
CTOPOH OKPYKAIOIIEH 1eCTBUTEIbHOCTH;

2) UCTIOJB30BAHUE  OCHOBHBIX  MHTEJUICKTYyaJIbHBIX  OIEpalui:
dbopMynupoBaHUEe THUINOTE3, aHAaIU3 M CHUHTE3, CpaBHEHHE, 0000IlIeHue,
CUCTEMAaTU3allus, BBISBICHUE MPUYHUHHO-CIIEICTBEHHBIX CBS3€H, TIOUCK
AHaJIOTOB;

3) yMeHue reHeprupoBaTh UACH U ONIPENEIIATh CPEACTBA, HEOOXOAUMBIE IS UX
peanu3anuu;

4) yMeHHe ONpeaeNsaTh LEIHN U 3aJa4u JeSITEIbHOCTH, BEHIOUpPATh CPEACTBa
peanu3anuy UeiIu U MPUMEHATh UX Ha TPAKTUKE;

5) ucrnosb30BaHUE PA3TMYHBIX UCTOYHUKOB JUISI TOJTYYEHUS XUMUYECKON
uHpOpMallMy, MOHMMAHUE 3aBUCUMOCTHU COJEpKaHUS U (OPMBI MPEICTaBICHUS
uHbOpMalluu OT LeNed KOMMYHUKALIUM M ajpecara.

B o6nactu mnpeameTrHbIX pe3yJbTAaTOB  H3YYEHUE XUMUU
IPEIOCTABIIAET O0YyYaroleMyCsi BO3MOXXHOCTh HAyUHUTBCA:

A) Ha 6a30BOM YpPOBHE

1) B mo3HaBaTebHOM chepe —

a) 1aBaTh OINPEACIICHNS U3yUYECHHBIM IIOHITUM;

0) onuChIBaTh  JEMOHCTPALIMOHHBIE U CAMOCTOSITEIbBHO  MPOBEACHHbBIC
AKCIEPUMEHTHI, MCHOJIb3Ysl [JII AITOTO €CTECTBEHHBIN (PYCCKHM, pOJHOI) SI3BIK U
A3BIK XUMHH;

B) OMKCHIBATH U PA3INYaTh U3YUYECHHbBIE KJIACCHI HEOPTaHUUYECKUX U OPTaHUYECKHUX
COEIMHEHUI, XUMUYECKHE PEAKLIUH;

I') KIIacCU(PUUUPOBATh U3yUYECHHbIE OOBEKTHI U SIBJICHUS;

1) HaOJo1aTh  JEMOHCTPUPYEMBIE U CAMOCTOSITENIBHO — MPOBOAMMBIE
OTBITHl, XUMHYECKHE pEaKIHMH, MPOTEKAIOIIMEe B MPHUPOAE U B OBITY;

€) JIeNaTh BBIBOJIBI U YMO3AKIIOUEHUS U3 HAOIIOICHUN, U3yUYEeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEM, MPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB 110 AHAJIOTUU CO
CBOWCTBAaMHU U3yYEHHBIX;

) CTPYKTYpHUpPOBAaTh U3YUEHHBI MaTepua;

3) UHTEPIIPETUPOBaTh ~ XUMHUYECKYI0  MHGOpMAIMIO,  TMOJTYYCHHYIO U3
JIPYTUX UCTOYHUKOB,;

1) OINKCHIBATH CTPOCHKUE AaTOMOB AieMeHTOB [—IV nepuona ¢ ucnonb3oBaHuEM
AJIIEKTPOHHBIX KOHPUTYpaIMil aTOMOB;

K) MOJICJIUPOBATH CTPOEHUE MPOCTEUIINX MOJIEKYJ HEOPIraHUYECKUX U
OpraHUYeCKUX BEIIECTB, KPUCTAILJIOB;

2) B LIEHHOCTHO-OPUEHTAIMOHHON cdepe — aHaIM3UpPOBaTh U OLICHUBATh
MOCJENICTBUSL JUIsl OKPYXKAIOIIeH cpeapl OBITOBOW W TMPOM3BOJCTBEHHOMN
JESITeIbHOCTH YEeJIOBEKa, CBA3AaHHOM C mepepadOTKOM BEIECTB;

3) B Tpy10BO# chepe — NMPOBOAUTH XUMHUYECKUH IKCIIEPUMEHT;

4)B cdepe ¢u3NUECKON KyIbTypbl — OKa3blBaTh MEPBYIO IOMOIIb IpU
OTPABJICHUSX, OKOTAX U IPYTUX TPABMAaX, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM
000pyI0OBaHUEM.



TpeOoBaHUA K YPOBHIO NOATOTOBKH 00yYAIOIIUXCH.
Ooyuaromuecst 10/KHbI YMETh:

- 1aBaTh ONPE/ICNICHUS U3YUYEHHBIM MOHITHSIM;
- ONUCHIBATh  JIEMOHCTPALIMOHHBIE M CaMOCTOSITEIbHO  MPOBEJCHHBIC
AKCIIEPUMEHTBI, HUCIIOJIb3Yysl JUIsl 3TOTO €CTECTBEHHBIM (PYyCCKHA, pOJIHON) SI3bIK U
SI3bIK XUMUU;

- OIMUCHIBATh U Pa3aUYaTh U3YUYCHHbBIC KJIACChl HEOPTaHUYECKUX U OPTraHUYECKHUX
COCIMHEHUN, XUMUYECKUE PEAKIINH;

- KJTacCU(UITMPOBATHh H3yUYCHHBIE OOBEKTHI U SBJICHUS;

- HAOJMIOJaTh  JEMOHCTPUPYEMBIE W CAaMOCTOATEIBHO  MPOBOAMMBIE OIBITHI,
XUMUUYECKUE PEaKIUH, MPOTEKAOIMEe B MPUPOJE U B OBITY;

-TIPEJICTABIIATh PE3yJIbTAaThl U3YUYCHHUST MaTepuaia B hopMax KOHCIEeKTa, pedepara,
peueHsuy;

HCITI0JBb30BaThH l'[pHOﬁpeTeHHbIe 3HAHUA U YMCHUA B HpaKTH‘leCKOﬁ ACATECJIBHOCTH
U NIOBCEIHEBHOM KMU3HM N1

- (hopMHUpOBaHUS IEJIOCTHOTO  MPE/ICTABICHUS O MHpE, OCHOBAHHOIO Ha
NpUOOPETEHHBIX  3HAHMSAX, YMEHUSX M CIOco0ax JeATeIbHOCTH;

- TIPUOOPETeHWS  OMbITa  Pa3HOOOPA3HOM  ACATEIBHOCTH,  OIbITA TMO3HAHUS U
CaMOTIO3HAHUS;

- TIOATOTOBKAa K  OCYIISCTBJICHUIO  OCO3HAaHHOTO  BBIOOpA  WHAWBHUIYaJTBHOMN
oOpa3zoBaTenpHOM WK TPOGECCUOHATBHOU TPaeKTOPUH;

- (popmupoBaHus CUCTEMBI XUMUICCKUX 3HAHWA  Kak  KOMIIOHCHTa

€CTECTBEHHOHAYYHON KapTUHBI MUPA;

- pa3BUTHS  JIMYHOCTH  OOYYAIOIIMXCS, WX  HMHTCIUICKTyaIbHOE W HPABCTBEHHOE
COBEPIIIEHCTBOBAHHUE, dbopmupoBaHue y HHX TYMaHUCTHYECKHX OTHOIICHHUH U
HKOJIOTUYECKH 11E€JIECO00PA3HOTO TIOBEACHHS B OBITY U TPYIOBOM JCSITEIBHOCTH;

- BBIpaOOTKHM y OOydYaroIuxcsi IOHMMAaHHS OOIIECTBEHHONH MOTPEOHOCTH B Pa3BUTHH
XUMUH, a TaKkke (OpMUpPOBaHWE y HUX OTHOMICHUS K  XUMHM KAk  BO3MOXHOM
obOnactu Oyaymied NPaKTUYECKON IEeATENbHOCTH;

- (OpMHUPOBAHUIO YMEHHMI OE€30MACHOTO OOpAaIICHUs] C BEIIECTBAMH, HCIOJIb3YEMbIMU B
MOBCEIHEBHOU XKU3HU



1.3.PexkoMeHyemMoe KOJMYECTBO YAaCOB HA OCBOEHHE MNPOrpaMMbl Y4eOHOIO
npeamera:

MaKCUMaJbHOW yueOHOW Harpy3ku oOydaromuxcst 295 yacoB, B TOM 4HCITIE:
00s13aTeNbHOM ayIUTOPHOM yueOHOI Harpy3ku oOy4atonuxcs 197 yacos;
CaMOCTOSTENIbHOM paboThl 0O0yUaronmxcsi 98 yacos



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPE/IMETA

2.1. O0bem yueOHOro mpeaMera M BHAbI Y4eOHOH padoThI

Bun yueO6Hoii padoThI

Oo0BeM yacoB

MakcumasibHasi ydyeOHasi Harpy3Ka (Bcero)

295

Oo0si3aTesibHAs ayIMTOPHAA yyeOHasi Harpy3Ka (Bcero) 197
B TOM YHCJIE:

MPAKTUYECKHUE 3aHITHS 99
CamMocrosiTesibHasA paboTa o0yuaroierocs (Bcero) 98

Nrororas arrectarus B popme nuddepeHInpoBaHHOTO 3aueTa




2.2. TemaTu4yeCcKMil IJIAH U COleP:KaHNE Y4eOHOT0 mpeaMeTa « XuMHUs»

HaumeHoBaHue pa3jiesioB U
TeM

Conep:kaHue y4eOHOT0 MaTepHuaJia, 1a00paToOpHble U MPaKTUYecKue padoThl,
CaMOCTOsITeJIbHAsA padoTa 00yYaIuxcst

O0beMm
yacoB

YpoBeHb
OCBOEHUS

1

2

4

BBenenue

Cone

JKAHHUC yqeﬁnoro MaTepuajia

HayuHble MeTO/IbI TIO3HAHUS BELECTB U XUMUYECKUX SIBJICHUN. PoJb skcriepuMenTa
M TEOpUHU B XUMHH. 3HAUCHNE XUMHH [TPH OCBOSHUH TIpodeccuit

1

Pasznea 1. O01masi u Heopranm4veckasi XuMHMsl.

Tema 1.1 Xumuss — Hayka o
BelecTBaX

Cone

JKAHHUC yqeﬁﬂoro MaTtepuajia

=Y

CocTaB BemecTBa. XuMuueckue 371eMeHThl. CrocoObl CyIECTBOBAaHUS XUMHUECKUX
HIIe-MEHTOB: aTOMBI, NPOCThIE M CIIOXKHBIE BellecTBa. BemiecTBa MOCTOSHHOIO U
[IepeMEHHOTO ~ COCTaBa. 3aKOH IIOCTOSHCTBA COCTaBa BeEHIeCTB. BermecTsa
MOJIEKYJISIPHOTO U HEMOJEKY-JIApHOro cTpoeHus. CrnocoObl 0TOOpaKeHUSI MOJEKYI:
MOJICKYJIIPHBIE UM CTPYKTYpHBbIE (DOPMYIIBI; IAapOCTEPKHEBBIE M MAacCIITaOHBIC
npoctpancTBeHHble (CTioapTa—bpurneda) Moenan MOIeKyJ.

I/I3Mepe1me BemiecrBa. Macca aTOMOB H MOJICKYIIL. ATtomHas CAMHHUIIa MacCHI.
OTHOCH-TCIBLHBIC aTOMHAs U MOJICKYJIsIpHasd MaccChl. KommgectBo BC€IIECTBA H
CAVUHUIBI 0 U3MEC-PCHUA: MOJIb, MMOJIb, KMOJIb. Yuciao ABOTaI[pO. MOH}IpHa}I mMacca.

4

ArperatHbie COCTOSIHUA BelllecTBa. TBepoe (KpUCTALTHYECKOE U aMop(dHOE),
PKHJIKOE U Ta3000pa3HOe arperaTHbie COCTOSTHUS BEIecTBa. 3aK0OH ABOTAIpO U €ro
ciencTBusl. MoJISIpHBIN 00BEM BEIIECTB B Ta3000pa3HOM cocTosTHUU. OObeTMHEHHBIN
ra3oBbIi 3aKOH U ypaBHeHHE MeHaeneeBa—Knanenpona.

Cmecu BemecTB. Pa3inuns MexX1y cMECIMU U XUMHUUYECKUMU COSTUHEHHSIMH.
MaccoBasi 1 00beMHas 01 KOMIIOHEHTOB CMECH.

I[IpakTuyeckue 3aHATHS

1

‘PGH_IGHI/IG pacyueTHbIX 3a1a4 1o Teme «M3MepeHne BemecTBa»




N

Penrenne PACUCTHBIX 3aaa4 110 TEMC «["a30Bo€ coCTOsTHIE BE€IICCTBA»

3 Pemenune pacueTHbIX 3a1a4 o Teme «MaccoBasi 1 00beMHas 101 KOMIOHEHTOB B
cMech»
4 Pemenne pacueTHbIX 33124 M0 TeMe «BbIBOI OPMYIT 110 MACCOBBIM JOJISIM
JIEMEHTOBY
CamocTtosiTe1bHAasA padoTa 00y4aromMXCs 6 3
1 [ToaroroBka coobuienus Ha Temy: «McTopus pa3BUTHS XUMUK.
2 CocraBieHue KpocCBOp/ia Ha MPOMACHHBIE TEMBI.
3 CocraBieHHEe CPAaBHUTEIBHBIX CXEM II0 arperaTHOMY COCTOSIHUIO BELIECTBA
KonTpoJbHbie padoThl HE MPEAyCMOTPEHO
Conep:xanue yueOHOro MaTepuaJia 4 1
Tema 1.2. -
1 |AToMm — ciaoxHass vacTuua. JlokasarenbcTBa CJIOXKHOCTH CTPOCHMsI aroma:
KAaTO/HbIE U PEHTT€HOBCKUE J1y4d, (OTOA(P(DEKT, paliOaKTUBHOCTD, DJIEKTPOJIU3.
Crpoenue atoma [lnanerapuas wmoxenb aroma O.Pesepdopma. Crpoenume aroma mno H.Bopy.
COBpEMEHHbBIE NIPEJCTaBICHUS O CTpoeHuH aroma. KopmycKymsipHO-BOJIHOBON
TyaJi3M 4acTULl MUKPO-MUpA.
2 Cocrtas aTtomHOro sigpa. HykinoHsl: IpOTOHBI U HEUTPOHBL. M30TOMBI M HYKIUBL.
Y CTOMYHMBOCTB SAJIED.
3  [DaexkTpoHHast 000;10uka aTomMoB. [loHsATHE 00 DSIEKTPOHHOM opOuTaAIn U
QIIEKTPOHHOM obOsake. KBaHTOBBIE 4ucla: TIJIaBHOE, oOpOuTanbHOE (IO0OOYHOE),
MarHMUTHOE U CIIMHOBOE. PaclipeneneHue 3JIEKTPOHOB IO 3HEPIETUYECKUM YPOBHSM,
[OJypOBHSAM M OPOMTAJIsIM B COOTBETCTBUU C IMPUHIUIIOM HAaWMEHbBILIEH SHEPTHH,
npuHuunoMm Ilaynu u npaBwiiom ['yHna. DnekTpoHHbIE KOH(UIYpallMM aTOMOB
XUMHYECKHX 3JIEMEHTOB.
4 BasleHTHBIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.
JeKTpoHHAs KiacCu(DUKAIMSI XUMHYSCKHUX JIEMEHTOB: §-, P-, d-, f-amemMeHThI.
IIpakTHYecKkue 3aHATHSA 3 2

Pemienue 3aga4d 1o TemMe «CTpOCHI/Ie aToMa»

Permenue 3a1a4 no TeMe «JIEKTPOHHBIE KOH(UTYpAIIK aTOMOB XUMHUYECKHIX




PJICMCHTOB»

3

Penrenne 3aaa4 I10 TEME «:‘)J'ICKTpOHHaH KJ'IaCCI/I(l)I/IKaHI/IH XHUMHUYCCKUX 3JIEMCHTOB

CamocTtosiTe1bHAsA padoTa 00y4yarommxcst

1 CocTtaBieHne 3JEKTPOHHBIX JIEKTPOHHO-TpapruecKux (HopMy aTOMOB XUMUYECKUX
ninemenToBl-11 mepuona
2 CocTtaBieHne dJIEKTPOHHBIX JIEKTPOHHO-TpaprIecKuX (HOpMy aTOMOB XUMUIECKUX

hiemenToB |11-1Viepuona.

KonTposabHble padoThI

HE IPpEAYyCMOTPECHO

Tema 1.3

IMepnoanyecknii 3aK0H 1
IHepuoauyeckasi cucrema
XHMHYeCKHX 3j1eMeHTOoB /1.
H. MenaeiaeeBa

Cone

JKaHNe Y4eOHOro MaTepuajia

3

1

1

OTKpbITHE NEPHOAUYECKOr0 3akoHa. [Ipennoceliky: HaKoIJIEHHE (aKTOJOTrHye-
CKoro marepuaia, paborel npenumecrseHHukoB (M. B. J[lebepelinepa, A. O.
[ankyprya, /JIx.A.Heronennca, JI.FO.Meiiepa), cwe3n xumukoB B Kapicpyo,
nmuuHocTHble — KauectBa  J[.M.Menneneesa.  Otkpoitne  JI.M.MenaeneeBbiM
[Teproanueckoro 3akoHa.

[lepuoauuecknii 3aKkoH U crTpoenue aroma. M3orombsl. CoBpeMEHHOE TOHSITHE
XUMHYE-CKOTO 3JieMeHTa. 3akoHoMmepHocTh [.Mo3mu. CoBpemeHHas (popMyTupoBKa|
[lepuoanuecko-ro 3akonHa. [lepuonnueckas cucreMa u ctpoeHue aroma. Guznueckui
CMBIC]T  MOPSJKOBOTO HOMEpA JJIEMEHTOB, HOMEPOB TpYyNmIbl W  IEPHOJA.
[leppoanueckoe M3MEHEHHE CBOMCTB DJJIEMEHTOB: paaMyca aroMma; JSHEpPruu
MOHU3ALMH; DSJIEKTPOOTPULATEIBHOCTH. [IpUYMHBI W3MEHEHHS METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B TpyNIax MW IME-pHOJax, B TOM YHCIIE
OonpIMx U cBepxOomnbiux. 3HadeHue [lepmomudeckoro 3akona u [lepuogudeckoit
CUCTeMbl XUMHUYeCKHUX »dyieMeHTOB J[.M.MeHnneneeBa [y pa3BUTUS HAyKd U
[MOHUMaHUs XUMUYECKOW KapTUHBI MUPA.

IIpakTHYeckHe 3aHATHA

1

Pemienue 3aga4d no teme «Hepnomzlqecm/ni 3aKOH U ICPUOJUICCKad Ta6J'II/II_[a»

CamocTtosiTe1bHasA padoTa 00y4yaommxcst

1

‘COO6III€HI/I€ «Hayunsrnit mogsur JI.M1.Menneneesay




KoHTpobHbIe padoThI

HE MPEAYCMOTPEHO

Tema 1.4. Ctpoenue
BelllecTBa

Conep:xanue yueOHOIro MaTepuaJia

1

IlonsiTHe 0 XMMHUECKO CBA3U. THUIBI XMMUYECKUX CBA3€H: KOBAJICHTHAs, MOHHAs,
MEeTaJIJIMYeCKasi ¥ BOJIOPOIHASL.

2

KoBajieHTHasi XuMH4YecKasi cBsI3b. J[Ba MexaHn3Ma 00pa30BaHUs STON CBS3H:
0OMEHHBIN U JOHOPHO-aKIEeNTOPHBINA. OCHOBHBIE TAPAMETPBI ATOTO TUTIA CBSI3U:
TUTMHA, TPOYHOCTb,yT0JI CBSI3U MJIM BaJICHTHBIN yroj. OCHOBHBIE CBOWCTBA
KOBAJICHTHOH CBSI3H: HACBIIICH-HOCTb, MOJIIPU3YEMOCTh U IPOYHOCTb.
DJIEKTPOOTPUIIATEIHLHOCTD U KIacCU(UKAINS KOBAJICHTHBIX CBA3EH MO ATOMY
NPU3HAKY: TTOJIIPHAs U HETIOJIAPHAst KOBAICHTHBIE CBSI-3H. [10JSIpHOCTE CBSI3U U
OJISIPHOCTH MOJIeKYIbl. CIoco0 NnepeKphIBaHUs JIEKTPOHHBIX OpOUTasei 1
KIacCH(UKAIUI KOBAJICHTHBIX CBSI3€H 10 ATOMY IIPU3HAKY: G- U T-CB3H. KpaTHOCTH
KOBAJICHTHBIX CBSI3€H M KJIaCCU(HKALNS HX 10 TOMY ITPU3HAKY: OJUHAPHEIE,
NIBOMHBIE, TPOWHBIE, OJTYTOPHBIC. THITBI KPHCTAIUIMYECKUX PEHIETOK y BEIIECTB C
HTUM THIIOM CBSI3M: aTOMHBIE U MOJIEKYJIsApHble. PU3NYEecKre CBOWCTBA BEIECTB C
DTHMHU KPHU-CTAJUIMYECKIMHU PEHICTKAMHU.

Nonnasa xummuveckas cBs3b. KpaiiHuil ciyyail KOBaJIEHTHOM MOJSPHOMN cBsizu. Me-
XaHU3M 00pa30BaHUs MOHHOH CBs3U. VIOHHBIE KpUCTAJIIMYECKHUE PEIIETKH U CBOWCTBA
BEILECTB C TAKUMH KPUCTAJIIAMU.

MeTtainyeckasi XuMuueckasi cBsizb. OcoObIil THIT XUMUYECKOU CBSI3U, CYIIECTBYIO-

MUl B MeTajulaXx U cIviaBax. Ee OTIMYHMS W CXOJCTBO C KOBAJICHTHOW W HOHHOH

cBsi3iMHU. (CBOMCTBA METAUIMUECKOW CBSI3U. MeTauiMuecKue KpUCTaNINYECKHUe
€LIETKU U CBOMCTBA BEIIECTB C TAKUMH KPUCTAJIIAMH.

Bopopoanasi xuMuuyeckasi cBsi3b. MexaHu3M o00pa3oBaHUsA TakoW CBs3U. Eeg
KITacCHU(U-KAIUS: MEXKMOJEKYIsApHas W BHYTPUMOJICKYJISIPHAs BOJOPOJIHBIE CBS3H.
MoJIeKyIIpHbIE KPUCTALTHYECKUE PEIICTKH MJis ATOr0 THma CBs3u. Duznyueckue
CBOICTBA BEILIECTB C BOAOPOJHOM CBSI3bI0. brosiornyeckasi poiab BOJOPOIHBIX CBA3EH
B OpTaHHU3AIUHN CTPYKTYP OMOTIOIMMEPOB.

EnuHas mpupoma XUMHUYECKUX CBS3CH: HATMYHME PA3TUYHBIX THUIIOB CBA3EH B OJHOM|
BEIECTBE, IEPEXO0]] OJIHOTO TUIA CBA3U B APYTrOM U T.II.

Kommnuiekcoo0pa3zoBanmue. [TonsiTue 0 KOMILJIEKCHBIX COEIMHEHUSIX.
KoopanHaoHHOe 4MCI0 KoMILIeKcooOpa3oBaTens. BHyTpeHHssl u BHelHsAA cdepa

KoMIUIeKCOB. HoMeHKI1a-Typa KOMIUIEKCHBIX COeTMHEHUI. VX 3HaueHue.




IMpakTH4yecKue 3aHATHS 5 2
1 Pemenue 3a1au no teme «KoBajgeHTHas CBSI3b»
2 Pewenne 3anad no reme «MoHHas CB3b»
3 Pemenue 3a1au no teme «EnuHas npupoja XMMUYECKHX CBSI3Ei»
4 Pemenue 3a1a4 no teme «KoMIuieKCHbIe COETMHEHUS»
KoHTpoJibHbIE padoThI 1 3
1 | KonTponbHas pabota 110 Teme «CTpOEHHE aTOMa U CTPOCHHE BELIECTB»
CamocTtosiTe1bHAsA padoTa 00y4yarommxcst 6 3
1 ITonroroBka coobuieHuii Ha TeMbl: «MeTauinyeckast CBA3b»
2 [lonroroBka coobuiennii Ha TeMbl: «BoopoiHas CBA3bY.
3 CoctaBieHue TaOIUIbl 10 KPUCTAUNIMYECKUM PElIeTKaM
Conep:xanue yueOHOT0 MaTepHaJia 1 1
Tema 1.5. Iloaumepnl 1 Heoprannyeckue mnoJmmepbl. [lomumepsl — mnpocTble BeliecTBa € aTOMHOM
KPUCTAJI-IMYECKON pEIIeTKON: alJIOTPOIHbIE BUIOU3MEHEHMs yriepojaa (anmas,
rpadur, kapOuH, ¢yiiepeH, B3aUMOCBS3b THOpUAM3ALUM OpOUTane y aTromoB
yriepoja ¢ MPOCTPAHCTBEH-HBIM CTPOEHHEM aJUIOTPOIHBIX MOAM(UKAIUN); CeNeH U
TEJUTyp LenouyeyHoro ctpoeHus. [lonmumepsl — ClIOKHBIE BelIeCTBa C aTOMHOM
KPUCTANIMYECKON  peIIeTKOM: KBapl, KpeM-He3eM (AMOKCUIHBIE COEIUHEHMS
KPEMHUs1), KOPYH (OKCHJ aTIOMHHHUSA) U ATIOMOCHIMKATHI (T10JIEBbIE IINATHI, CIIOAA,
KaoJMH). MuHepaisl 1 TopHble nopoabl. Cepa mactuueckas. MuHepanbHOE BOJIOKHO
— acOecT. 3HaAU€HUE HEOPraHWYECKUX MPUPOAHBIX MOJUMEPOB B (POPMUPOBAHUU
0JTHOW M3 T€0JIOTHYECKUX 000JI09eK 3eMII — JIUTOC(HEPHI.
2 Oprannyeckne moaumepbl. CrocoObl MX MOJyYEHUS: PEaKUUU MOJUMEpU3alUH U
peak-uuu noJuKoHJeHcaui. CTPYKTYphl MOJIUMEPOB: JTMHEHWHBIE, Pa3BETBICHHBIE U
MpOCTpaH-CTBEHHbIE. CTPYKTypHUpPOBAaHHE TIOJUMEPOB: BYJIKAHMU3AIUS KaydyKOB,
nyOsieHre OeNKOB, OTBEPKAECHUE MOJIMKOH/IEHCAIIMOHHBIX TTOJIMMEPOB.
Knaccugukaliius noJmMepoB Mo pa3iuyHbIM PHU3HAKAM.
IpakTHyecKkue 3aHATHS HE IIPEeTyCMOTPEHO
KoHTpoJibHbIE padoThI HE IIPEYCMOTPEHO
CaMocTosiTeIbHAsI paboTa 00y4aIIMXCS 2 3
1 ‘HO)IFOTOBKa coobmenuit «IlomuMepsl B HaIICH KU3HIY
Copneprxanue y4eOHOIro MaTepuaJia 1 1




JAucnepccHble CHCTEMBbI

[lonsiTue o0 pucnepcHbIX cucremax. Kiaccudukamusi AUCIEPCHBIX CUCTEM B
3aBHCHUMOCTH OT arperaTHOTO COCTOSTHUS TUCTIEPCHOHHOM CpeIbl M JUCTIEPCHOM (as3bl,
A TakkKe M0 pa3-Mepy HX yacTuil. ['pyOoaucnepcHble CHCTEMbI: AMYJIbCUU U
cycrieH3uH. TOHKOAUCIIEPCHBIE CHUCTEMbI: KOJUIOMAHBIE (30JIM W Teld) U UCTUHHBIC
(MOJIEKyIIsIpHBIE, MOJIEKYJIIPHO-MOHHBIE ¥ HOHHBIE). Dddext Tunnans. Koarynsamus B
KOJUIOUIHBIX pacTBopax. CHHepe3uC B ressix.

3HauyeHHe AUCIEPCHBIX CHCTEM B 'KMBOM M HEKHUBOH NMPUPOJAE M NMPAKTHYECKOM
PKM3HH 4YeJIOBeKa. OMYJIbCUUM U CYCIEH3UM B CTPOUTEIBCTBE, NHUUIEBON WU
MGI[HHHHCKOﬁ MMPOMBIII-JICHHOCTH, KOCMCTHKE. EI/IOJIOFI/I‘-IGCKI/IG, MECIUIIMHCKUE U
TEXHOJIOTMYECKUE 30JM. 3HAayeHUEe Telled B OpraHu3aludd JKUBOW MAaTEpHUH.
buonoruueckue, MUIIEBbIC, MEAUIIMHCKHE, KOcMe-TH4Yeckue renu. CUHEpe3uc Kak|
(akTop, ONpenesoui CPOK TOJHOCTU MPOIYKIIMU Ha OCHOBE reneid. CBepThIBaHUE
KpPOBH KaK OMOJIOTHYECKHI CHHEPE3HC, ero 3HaYCHHE.

[IpakTHYecKue 3aHATHS HE IIPETYCMOTPEHO

KonTposabHble padoThbl HE [IPEyCMOTPEHO

CamocrosiTe1bHas padoTa 00y4ammxcst 2 3

1 IHOI[FOTOBKa cooOuieHnit «JlucnepcHele CUCTEMBI B HALLICH JKU3HU

Copepxxanue y4eOHOro MaTepuasa 4 1
Tema 1.7. Xumuueckune |1 Knaccupukanuss XMMHYECKHX peaklHMid B OPraHMYeCKOd M HeOpPraHuveckoi

peakuuu

xumuM. [lo-HsaTHEe O XMMHyeckol peakuuu. Peakuuum, uaymme 0e3 H3MEHEHMs
Ka4eCTBEHHOI'O COCTaBa BEIECTB: AUIOTPONM3ALUsA W HU30oMepu3aunusa. Peaxnuw,
UAYIIME ¢ U3MEHEHHUEM COCTaBa BEILECTB: MO YHUCIY U XapaKTepy pearupyroumx u
00pa3yIoIIMXCsl BELIECTB (pa3fiojKe-HUSA, COEJAMHEHMs, 3aMelleHus, oOMeHa); IIOo
M3MEHEHHUIO CTETEeHEeW OKHMCIIEHUS 3JIEMEHTOB (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE U
HEOKHCIMTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU); MO TEIIOBOMY 3(PQeKTy (9K30- H
HHJIOTepMHUYECKHE); TI0 (paze (ToMO- U reTeporeHHbIe); Mo Ha-TpaBJiIeHUIo (0OpaTUMBbIe
1 HeoOpaTHMble); IO HCIOJIb30BAHMIO KaTauu3aropa (KaTaluTh4ye-CKue H
HEKaTAIUTUYECKUE); 10 MEXAHU3MY (paAuKaJIbHbIE, MOJIEKYJISIPHBIE M HOHHBIE).

BeposiTHOCTH NpOTeKaHMsT XMMHMYECKHX peakuu. BHyTpeHHss 5SHeprus,
pHTanbnud. Te-ruioBoM  addext xumuueckux peakuuid. Tepmoxumudeckue
ypaBHeHMs. CTaHAapTHas SHTANb-NHUA peakiuid U 00pa3oBaHUS BEIIECTB. 3aKOH

['.1.I'ecca u ero cnencTBusi. JHTPOIHSL.




CropocTh XuMHYeCKHX peakuuii. [lonstue o ckopoctu peaknuii. CKOpocTh TOMO- U
TETEPOreHHON peakuu. DHEPIHsl AKTUBALUH.

DakTOphl, BIUSIOIIUE Ha CKOPOCTh XMUMHUECKON peakuuu. [Ipupoma pearupyroniux
Be-miecTB. Temmeparypa (3akoH Bant—Ilodda). Konnenrpanms. Karamuzatopsl u
KaTajiu3: I'OMO- M TETEPOTrEeHHBbIM, MX MeXaHu3Mbl. DEepMEHTHI, UX CPABHEHHE C
HEOPraHMYECKUMHU  KaTanu3aTopamMH. 3aBUCHUMOCTh  CKOPOCTH  peaklHil  OT|
[IOBEPXHOCTU CONIPUKOCHOBEHUS PEarupyOLINX BELIECTB.

OO0paTuMOCTh XHMHYECKHX peaknuil. XuMudeckoe paBHoBecue. [lonsitue o
XUMHYECKOM  paBHOBeCHU.  PaBHOBeCHBbIE  KOHIEHTpanuu.  JMHAMHUYHOCTD
XUMHUYECKOTO paBHOBecHs. DakTOphl, BIHUSIONIME HA CMEUICHUE PAaBHOBECHS:
KOHIIEHTpallus, AaBieHue, remneparypa (npunuui Jle [llarenne).

Tema 1.8.

PacrBopbl

IIpakTHYeckHne 3aHATHA 8 2
1  [Pemenue 3aznau o teme «Knaccudpukaruss XUMHUYECKUX peaKuii»

2  |Pemenue 3a1a4 no reme «TepMOXUMHUYECKHE PEAKLIUN

3 |Pemenue 3agau no teMe «CKOPOCTh XUMHUECKUX PEAKIIMI»

4 |PemeHue 3a7ay 1o TeMe « XMMHUYECKOE PABHOBECHE»

KonTpoJsbHbIe padoThI HE IIPELYCMOTPEHO
CaMocTosiTeIbHAsI paboTa 00yJaOIIMXCS 8 3
1  |CocraBiieHH€ CBOJIHOM TaOIUIIBI IO TUTIAM XUMHUHWYECKUX PEaKIUi

2  |PemeHue 3a7a4 Ha CKOPOCTh XUMUYECKHUX PEaKIUii.

3  [Bemonnenue ynpaxHeHui Ha npaswia Jlelllarenne.

Conep:xkaHue yueOHOT0 MaTepHaJia 5 1

1 [lonsitue o pacrBopax. Ou3nMKO-XMMUYECKas MPUPOJIa PACTBOPEHHS U PACTBOPOB.
B3anmopeiicTBUe pacTBOPUTEINSI U PACTBOPEHHOIO BEIIECTBA. PacCTBOPUMOCTD BEIIECTB.
CriocoObl BBIpa)KE€HUSI KOHIIEHTpPAI[MM pacTBOPOB: MaccoBas J0JS PacTBOPEHHOTO
BelecTBa (IPOLIEHTHAs ), MOJIsIpHAs!.

2 (Teopusi 3JIEKTPOJIUTHYECKOH aucconManuu. MexaHu3M JUCCOLMAIIMM BEILIECTB C

pazIuyY-HBIMA THIIAMH XHWMHUYECKHX CBs3e. BKiam pycCKUX YYEHBIX B Pa3BUTHE
MPEICTABICHUI 00 AIEKTPOIUTHYECKON Auccoruaniui. OCHOBHBIC MOJIOKEHUS TEOPUU
PIEKTPOIUTHYECKON auccoruanui. CTemneHb JJIEKTPOTUTHYECKOW IUCCOIUAlUA |
(dakTopbl ee 3aBUCUMOCTH. CHIIbHBIE U CPETHUE DIIEKTPOITUTHIL.

/lucconnanus Boabsl. BogopoaHslil nokaszarens. Cpesa BOJAHBIX PaCTBOPOB




PIIEKTPOJIUTOB.
Peakiii 0OMeHa B BOJHBIX PaCTBOPaX AJIEKTPOJIUTOB.

I'uaposn3 Kak oO0OMeHHbIH mnpouecc. HeoOpaTHUMBI THIPONIHU3 OpPraHUYECKUX U]
HEOpPra-HUYECKUX COCIMHEHUHM M €ro 3HAa4eHHE B IIPAKTUYECKON NEATENbHOCTH
uyenoBeka. OOpatumblil ruaponu3 coieid. Crymenyarsiii rugponu3. Ilpakrtudeckoe
[IPUMEHEHNE THIPOJIN3a.

['Maponn3 OpraHuYecKux BeIIecTB (OENKOB, JKUPOB, YIIIEBOJOB, MOJWHYKICOTHIOB,
AT®) u ero 6uonornyeckoe U nmpakTuyeckoe 3HaueHue. OMbuieHHE KUPOB. Peakius
HTEPUPHUKAIHN.

IIpakTH4yeckoe 3aHATHE.

Tema 1.9.

OxkucauTe1bHO-
BOCCTAHOBUTEC/IBbHbIC
peaKkumm.
DJIEKTPOXHUMHUYECKHe
Npouecchbl

1 [Pemenue 3ana4 no teme «MaccoBas 10551 PACTBOPEHHOI'O BEILIECTBA

2 |Pewmenue 3agau o teme «MoJisipHasi KOHLIEHTpaLHs»

3 [Pemenue 3amad mo teme « T/ »

4 PemeHue 3ana4 1o reMe «MoHHBIE peakum»

5 [PemeHune 3agad o teme «I uaponus»

KoHTposbHbIE padoThI HE IIPETYCMOTPEHO
CamocrosiTe1bHas padoTa 00y4ammxcst 4 3

1 [[TogroroBka coobmieHnit «3HaueHNE PACTBOPOB B )KM3HU YEIIOBEKA

2 |(CocraBieHue TaOJIUIbI C peaKUsIMU HOHHOTO 0OMeHa

Conep:xanue yueOHOro MaTepuaJia 3 1

1

OKHCINTENbHO-BOCCTAHOBUTE/IbHBIE peakiuu. CTereHb OKUCIICHHUS.
BoccranoBurtenu u okucnutenu. OKUCICHHE U BOCCTaHOBIEHUE. Baxknenme
OKUCITUTENN U BOCCTAHOBU-TENU. BOCCTaHOBUTENbHBIE CBOMCTBA METAJIJIOB — MPOCTHIX
BemecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIC CBOMCTBA HEMETAIIJIOB — MPOCTHIX
BeriecTB. BoccTaHOBUTENBHBIE CBOICTBA BEIIECTB, 0OPA30BAHHBIX YJIEMEHTAMH B
HU3IIEH (OTPUIIATENEHON) cTeeHHOKuCIeHUsI. OKUCIUTEThHBIE CBOWCTBA BEIIECTB,
00pa30BaHHBIX JIEMEHTAMH B BBICIICH (TIOJOKUTEIBHON) CTEIIEHN OKHCIICHUSI.

OxucIuTeIbHBIE 1 BOCCTAaHOBUTEIbLHBIC CBOMCTBA BCIIICCTB, O6paSOBaHHI>IX




DJIEMCHTAMU B ITPOMEKYTOYHBIX CTCIICHAX OKHCJICHU.

2 |[Knaccupukanusi  OKHMCIMTENIbHO-BOCCTAHOBUTEIBbHBIX  peakuuii.  Peaxnuyl
MEXAaTOMHO-TO U MEXMOJIEKYJSIPHOTO  OKHCICHMS-BOCCTAHOBIECHMA.  Peakuuyl
BHYTPUMOJIEKYJIIDHOIO  OKHCIIEHHUS-BOCCTaHOBJIEHHUs. Peakunm  caMOOKHCIICHMSIA
CaMOBOCCTaHOBJIEHUS (UCIIPO-IOPLUUOHUPOBAHMS).

3 [MeToabl cocTaBJIeHHS] YPABHEHHH OKHMCJIUTEIbHO-BOCCTAHOBUTEIBbHBIX PeaKIMi.,
Meton aneKkTpoHHOro OanaHca. BnusHue cpenbl Ha IPOTEKAHHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX MPOLIECCOB.

4 XuMu4yeckHe MCTOYHMKHM TOKA. OJIEKTPOJHbIE NOTEHUuanbl. Psn craHgapTHBIX
AIIEKTPOJI HBIX MOTEHUUAIOB (UIEKTPOXUMUYECKUN Psi HaNpsHKEHUH METalIoB).
["ajbBaHUYECKHE IEMEHTHl M NMPUHLUIBI UX paboThl. CocTaBieHUE IajbBaHUUYECKHX
prieMeHTOB. OOpa3oBa-HHE TalbBAaHMUECKUX TMap MpPH XHUMHUYECKHX IIpoIeccax.
["anpBaHUYECKUE DIIEMEHTHI, NPU-MEHSEMbIE B JKU3HM: CBHHIIOBAs AKKyMYJISTOpHas
Oarapesi, HUKeJIb-KaJIMUEBble OaTapeu, TOIIMBHBIE 3JIEMEHTHIL.

5 [DJeKTpo/iM3 paciuiaBOB M BOAHBIX PacTBOPOB 3JeKTPoauToB. Ilponeccsl,
MIPOUCXOSA-IINE HA KATOAE M aHOAE. YPABHEHUS DIIEKTPOXUMHYECKHX IPOLECCOB.
ONIEKTPOJN3 BOJHBIX PACTBOPOB C HMHEPTHBIMU BJIEKTPOAAMH. JIEKTPOJIU3 BOJHBIX
aCTBOPOB C PaCTBOPUMBIMHU EKTpoAaMu. [IpakTrueckoe npuMeHeHUe IEKTPOIH3a.

IIpakTH4eckoe 3aHATHE.

1 |Pemenue 3amau no reme «OBP»

2 |Pemenue 3amau mo Teme «Kmaccudukanus OKHUCIUTEIHHO-BOCCTAHOBHUTEIHHBIX]
[peaKuuii»

3 |Pemenue 3amgau no reme «Cocrapnenue peakuuit OBP»

4 |Pemenue 3amad o TemMe «DJIEKTPOITU3Y

KoHTpoJibHbIE padoThI

1 |KouTtponbHas pabora o Temam «PactBopb», «OBP»

CamocTtosiTe1bHAsA padoTa 00yuyaommxcst

1 ‘ [Ton6op K02 GUITMEHTOB B ypaBHEHUSIX METOAOM DJIEKTPOHHOTO OanaHca

Tema 1.10. Knaccuduxanus

Conep:xaHue yueOHOIro MaTepuaJia

1 |Knaccudpukanusi HeopraHm4veckux BemecTB. [IpocTble U CIIOKHBIE BELIECTBA.

Oxcupapl, ux kinaccuukanus. ['uapokcuasl (OCHOBaHMS, KHCIOPOJACOEpKAIIUE




BemtectTB. [IpocTbie
BelllecTBa

KHUCIIOTHI, aM(o-TepHble TUAPOKcH Ibl). Kucnotel, ux kinaccudukanus. OcHOBaHUS, UX
kinaccuukanus. Conu cpeHue, KUClble, OCHOOBHBIE M KOMILIEKCHBIE.

Metamabl. [lojgoxkeHne METAUIOB B MEPHOAMYECKOH CHUCTEME W OCOOCHHOCTH
CTpoeHUs HMX aToMmoB. [IpocThie BellecTBA — METAUIBI: CTPOCHUE KPHUCTAUIOB U
METAJITMYeCKass XUMHYECKas CBsi3b. OOmmMe (Qu3MYecKre CBOWCTBA METAUIOB U HX
BOCCTAHOBUTEIBHBIC CBOWCTBA: B3aUMOJCHCTBHE C HEMETaUIaMH (KHUCIOPOIOM,
rajoreHaMHu, CepoH, a30TOM, BOJOPOJOM), BOJOW, KHUCIOTaMH, PAaCTBOPAMH COJCH,
OpTraHMYECKUMHU BEUIECTBAMH (CIUP-TaMH, TajJoreHaJIKaHaMH, (DEHOJIOM, KHUCIIOTaMH),
menoyamMu. OKcuabl W TUAPOKCUABI METAJIOB. 3aBUCUMOCTh CBOWCTB 3THX
COCIMHCHUIN OT CTENEHEH OKHCICHHUS META/VIOB. 3HAUYE€HHWE METaUIOB B IMPHUPOJE U
PKU3HU OPraHU3MOB.

Koppo3us MeTaJLJI0B. [Tonsitue KOPpO3UH. Xumugeckas KOppO3usl.
DIeKTpoXuMHIUecKas Koppo3usi. CriocoOBI 3alIUTHI METAJUIOB OT KOPPO3UH.

OO0mme cnocodbl MOJy4eHHs MeTAIOB. MeTauibl B npupoje. Metamnyprus u ee
BUJIBL: TUPO-, TUAPO- U ANEKTPOMETAIUTYPrus. DJIEKTPOJIU3 PacIllaBOB U PacTBOPOB
COEMHEHHUI METAJIOB U €r0 MPAaKTUYECKOE 3HAYCHHUE.

Hememannwt. Tlonoxxenne HemeramuioB B Ilepuonmyeckoil cucreme, 0COOEHHOCTH
CTPOEHHS UX aTOMOB. DJIEKTPOOTPULIATENbHOCTD.

bnaropogHble raszpl. DJIEKTPOHHOE CTPOEHME AaTOMOB OJIATOPOAHBIX Ta30B Y|
0COOEHHOCTH X XUMHUYECKUX U (PU3HUECKUX CBOMCTB.

Hemeraauibl — mpoctbie BemecTBa. X aTOMHOE M MOJEKYJISIPHOE CTPOCHHUE HX.
Asto-Tponusi. XUMHYECKHE CBOMCTBa HeMmeTauioB. OKUCIHUTENIbHBIE CBONCTBA!
B3aMMOJECICTBUE C METalUlaMHM, BOJOPOJOM, MEHEE DIIEKTPOOTPHULIATEIbHBIMA
HeMeTa/lllaMM, HEKOTOPBIMH CIIO’KHBIMH BellecTBaMU. BoccTaHOBUTEIbHBIE CBOMICTBA
HEMETAJUIOB B pEakUUsix C (TOPOM,KHCIOPOJIOM, CIOKHBIMH BEIIECTBAMH —
OKHCIUTESIMH (230THOM M CEpHOM KUCIOTaMHU C JIp.).

IpakTHYeCcKoe 3aHATHE 3 2

1 |Pemenue 3agau no Teme «MeTaymuib»

2  |Pemrenwne 3agad no reMe «CBOMCTBA METAIIIOB)

3 [Pemenue 3ama4 o reme «Hemetais»

KoHTpoabHbIe padoThI HE TPETYCMOTPEHO
CamocTtosiTe1bHasA padoTa 00y4yarommxcst 6 3

1

‘PCI_HGHI/Ie 3a7a4 Ha TeMY: “XHUMUS METAJIOB .




2 [[lonroroska coobmenust «Kopposus «etamioBy»
3 [loaroroBka coobueHus «Meramuryprus»
4 [Pemienue 3a1a4 Ha TeMy: “XUMHSI HEMETAILJIOB™ .

Tema 1.11. OcHoBHBIE
KJIACChl HEOPraHUYECKUX U
OPraHNuYecKMX cCoeIMHEeHU

Conep:xanue yueOHOIro MaTepuaJia

1

BOHOpOIIHbIe CO¢AMHECHUA HEMETAJLJIOB. HOJ'Iy‘-ICHI/IC dMMHAKa 1 XJIOpOBOOOPOaa
cuaTe30M Dusndeckue cBoiicTBa. OTHOIICHHUE K BOJIC: KMCJIOTHO-OCHOBHEIC CBOMCTBA.

N

Oxcuabl M aHTHAPUABI KapOOHOBBIX KMCa0T. HeconeoOpasyroiue u
cosieoOpa3yronire okcuabl. KucioTHeie okcuabl, X cBoricTBa. OCHOOBHBIE OKCHBI,
X CBOMCTBA. AM(OTEPHBIE OKCH/IBI, UX CBOMCTBA. 3aBUCHMOCTH CBOMCTB OKCHJIOB
METaJUIOB OT CTENIEHU OKUCICHHsI. AHTUAPUIbI KApOOHOBBIX KUCIOT KaK aHaJIOI'u
KHMCJIOTHBIX OKCHJIOB.

Kuc/j10Thl Oprannyeckne 1 Heopranudeckue. KrucioTsl B CBeTe TEOPUU IEKTPOIIHU-
THYECKOH Iucconnanuu. KucioTsl B cBeTe MPOTONUTHYECKON TEOPHH.
Knaccugukaius opraHMuecKiuX U HeOpraHn4ecKux Kuciaot. OOmme CBOWCTBAa KUCIIOT:
B3aMMO/ICHCTBHE OPIraHUYECKUX M HEOPIraHUYECKUX KUCIOT C METAIIAMH,
OCHOOBHBIMU M aM()OTEPHBIMH OK-CHJIaMHU U THIPOKCHIaMH, COJIIMHU, 00pa3oBaHue
CII0KHBIX 3(prpoB. OCOOEHHOCTH CBOMCTB KOHIIECHTPUPOBAHHOM CEpHON U a30THOMN
KHCIIOT.

OcHOBaHMsI OpraHMyecKue W Heopranmyeckue. OCHOBaHMS B CBETE€ TEOPUU
DIIEKTPO-TUTHYECKOMN nuccormalnu. OCHOBaHUS B CBETE MPOTOJUTUUECKON TEOPHUHU.
Knaccudu-kanuss OpraHUYecKUX M HEOPTraHWYECKUX OCHOBaHWM. XHUMHUYECKUE
CBOMCTBA IIENOYed M HEPACTBOPUMBIX OCHOBaHHMM. CBOWCTBa OECKHUCIOPOIHBIX
OCHOBaHUI: aMMHaKa M aMUHOB. B3aMHO€ BIIMsIHUE aTOMOB B MOJIEKYJIE aHUJIMHA.

AM@oTepHbIe OpraHuvYecKre 1 HeOpraHuyeckue coeiMHeHus1. AM(pOoTepHbIe
OCHOBAHHUS B CBETE MPOTOIUTHYECKOI TeoprH. AMPOTEPHOCTh OKCUIOB U
TUIPOKCUIOB MEPEXOIHBIX METAJJIOB: B3aUMOJIEHCTBUE C KUCIOTAMH U HIEJI0YaMHU.

Couu. Knaccugukanus 1 xumuyeckue cBoiictBa coneif. Oco0eHHOCTH CBOMCTB
coJiell OpraHUYEeCKUX U HEOPTaHUYECKUX KUCIOT.

['eHeTHUYeCKasi CBA3b MEXKIY KJIACCAMU OPraHNYeCKHX H HEOPraHMYeCKUX
cCoeIMHEHM M.

[ToHSITHE O TEeHETUYECKOW CBSI3U U T€HETUYECKUX PsIIaX B HEOPTAHUYECKOU U
OpraHUYecKOM XUMUH. [ 'eHeTnueckue pspl MeTaa (Ha mpuMepe Kaublus U
Kese3a), HeMeTallia (Cepbl M KPEMHUS ), TIEPEXOAHOTO dIeMeHTa (IIMHKA).
['eHeTHUECKHE PAIBI M TEHETUYECKas CBSI3b B OPraHMYECKOW XUMUHU. EAMHCTBO Mupa




[BermecTs.

IpakTH4eckne 3aHATHS 7

1 Pemenue 3amau mo teMe «OKCHIBD

2 Pemenue 3amay no reme «KucioTen»

3 Pemenue 3amau mo temMe «OCHOBaHUS)

4 Pemenue 3anay no teme «AMGOTEpHbIE OCHOBAHUS)

5 Pemenue 3amau mo treme «Coim»

6 Pemenue 3amau no teme «I'eHeTHUeCKasi CBsI3b MEXKTy KilacCaMH BEIIECTBY»

KoHTpoJibHbIE padoThI 1

1 KonTponbHas pabora no temam «Kiaccupmkarus BemecTB», « OCHOBHbBIE KIIACCHI
BEILIECTB)

CamocrosiTesibHas padoTa 00yYar0IuXCcst 2

1 Cpcrapnenue cpaBHUTEIBLHOM TaOIUIIBI IO TEHETUYECKOM CBSI3H MEX]y KJlacCaMU

BEILIECTB

2

Copnepxxanue y4eOHOIro MaTepuasa 14

1 S-Onemenmawi
Boxopoa. /[BoliCTBEHHOE MOJ0KEHNE BOJIOPOAA B IEPUONYECKOMN cucteme. M30Tombl

Tema 1.12. Xumus Bosopoaa. Tsokemas Bojga. OKHUCIUTENBHBIE W BOCCTAaHOBUTEIBHBIE CBOWCTBY
JJIEMEHTOB BOJIOPOJIa, €r0o IOJy4YeHUe U IpuMeHeHue. Poib BOIOpoda B KMBOW M HEXKUBOU
MpUPOJIE.

2 Boaa. Ponb BOJbl Kak cperooOpa3yroliero BeIlecTBa KIETKU. JKOJIOTHYECKHe
ACTIEKTHI BOJOTIOIB30BAHMSI.

3 DuiemenTbl [A-rpynnbl. [llenounsie Metamasl. OOmas XapakTepUCTUKA IIETOYHBIX
Me-TAJUIOB Ha OCHOBAaHWM TIONOKeHHs B Ilepuomuueckoir cucrteMe HIEMEHTOB
JI.1.MenneneeBa  crpoeHust aTtoMoB. l[lomyuenue, ¢u3nuecKne U XUMHUYECKHE
CBOMCTBA IIEJIOYHBIX Me-TaJJIOB. KaTHOHBI HIENOYHBIX METAUIOB Kak Ba)KHEHIIasy
XUMUYecKkass (opMa WX CYIIe-CTBOBaHHS, PETYJSTHBHAs POJb KATHOHOB KaJHs U
HaTpus B ®KUBOM KieTke. [IpupoiHble coefuHEeHNs HaTpusl U Kallusl, UX 3HAaYCHHE.

4 JuiemenThbl IIA-rpynnel. OOmiasi XxapakTepucTHKa IIE€I0YHO3EMENbHBIX METaNIOB U

Mar-Huss Ha OCHOBAHHMH IIOJIOXKCHHSA B HCpHOHquCKOﬁ CHCTEME DJIEMCHTOB

JI.M1.MenneneeBa crpoeHus aromoB. Kampuwmii, ero mnonydeHue, (U3MYECKHe H




XUMHYECKHE CBOMCTBA. BaxHeilmne CcoequHEHMsI Kalblusd, WX 3HAYCHUE W
npuMeHeHre. Kanbiuii B mpupoae, ero Ouonoruyeckas posb.

p-Onemenmol

AJIoMUHMI. XapaKTepuCTHKa AIFOMUHUS Ha OCHOBAaHUU MojoxeHus B [lepuonnye-
ckoil cucreme aneMeHToB J[.M.MenneneeBa u crpoenus aroma. [loyyenue,
buznyecKkue 1 XuMUYECKHe CBOMCTBA allfOMUHUA. BaxkHeilre coequHeHns
AJIFOMHWHUSA, UX CBOﬁCTBa, 3HAYCHHUEC U IIPUMCHCHHUC. HpHpOILHI)IG COCAUHCHUA
AJIFOMHUHUA.

Yrieponx u kpemHuii. OOmas xapakTepUCTHKAa HAa OCHOBAHHUU HX IMOJIOKEHUS B
[lepuo-nuueckoii cucreme JI.M.Menneneesa u ctpoenust aroma. [IpocTeie BemiecTna,
00pa3oBaH-HbIE 3TUMHU ieMeHTaMu. OKCUABI U TUAPOKCUIBI YIJIepo/a U KPEMHHUSL.
BaxHel1re CoJIM YrOJbHON U KpeMHUEBOW KUCIIOT. CUIIMKATHAs IPOMBIIIJIEHHOCTD.

["asiorennl. OOIIass xapakTEpUCTUKA TAJIOT€HOB HAa OCHOBAHMM MX TOJOKECHHS B
[lepuo-guueckont cucreme »sneMmeHToB J[.M.MeHneneeBa u CTpOEHUS aTOMOB.
['asoreHsl — mpO-CThIE BELIECTBA: CTPOCHUE MOJIEKYJ, XMMUYECKHE CBOWCTBA,
MMOJy4YCHUE W TpUMEHEHHE. BaxHellne COeINMHEHUs TallOr€HOB, HMX CBOWCTBA,
3HAYEHUE U NpUMeHEHHeE. ['anorensl B npupoie. buosornyeckas posib rajloreHoB.

Xanbkorenbl. O0Om1as XapakTepUCTUKA XaJIbKOI'€HOB HA OCHOBAHUHU X MOJIOXEHHUS B
[lepnonnueckoir cucreMe osnemeHtoB J[.M.MenneneeBa M CTpoeHUsS aTOMOB.
XanpKore-Hbl — MPOCTHIE BemecTBa. Amtorponust. CTpoeHHE MOJIEKYJ aJNIOTPOITHBIX
Moaudukanuii ux cBoWcTBa. [lomyyeHune W TpUMEHEHWE KHUCIOpOJa U CEphI.
XaJIbKOTEHbI B IPUPOJE, UX OMOJIOTUYECKAs! POJIb.

DuiemenTbl VA-rpynnsl. OOmias XapakTepUCTHKa 3JIEMEHTOB O5TOM TpyMIbl Ha
OCHOBAaHMM WX NookeHus B [lepuoanueckon cucreme snementoB Jl.M.MenneneeBa n
cTpoeHHUsT aro-mMoB. CTpoeHHE MOJEKYydbl a30Ta U AIJIOTPOMHBIX MOAU(UKAIHiA
docdopa, ux ¢uznyecKkue W XUMHUYECKHME CBOWMCTBA. BomopoaHbie coennHeHus
piemeHToB VA-rpynnbsl.Okcuzbl a3ota U pocdopa, COOTBETCTBYIONINE UM KHCIOTHI.
Comu 3Tux KHCIOT. CBOMCTBa KHUCIOPOJIHBIX COEAMHEHHMN a3oTa W ¢ocdopa, UX
3HaUYeHHE U MpuMeHeHne. A3oT u ¢ochop B mpupojie, uX OHOIOTHYECcKas poiib.

10

JuiemenTbl IVA-rpynnbl. OOmiasi xapakTepuUCTHKa AJIEMEHTOB 3TOH TpyIIbl Ha
OCHOBa-HUM MX NOJIOkKEeHUA B Ilepuonnueckon cucreme sieMentoB [I.1.Menaeneesa)
W CTPOCHHsSI AaTOMOB. Yriepox u ero amwiorponus. CBONCTBAa ayUIOTPOIIHBIX|
MoIUUKALMA yriepoja, UX 3HaueHHe W npuMeHeHue. OKCHIbl U TUIAPOKCH]IBI

yriepojia U KPEeMHHUs, UX XUMHYeckue cBoiicTBa. ColM YrojbHOW M KPEMHHUEBBIX




KHCIIOT, UX 3HaueHue u mnpumeHeHue. [Ipupo-moobpasyromias poiib yriepoaa Juis
PKMUBOM M KPEMHUS JJIs1 HEXKUBOUM IPUPOJIBIL.

11

d-Onemenmoi
Ocobennoctu crpoenust aromoB d-anementoB (IB-VIIIB-rpynm). Mens, nuuHK, Xpom,
PKeNe30, MapraHel] Kak MpoCThIE BEIIECTBA, X (PU3NYECKHE U XMMUYECKHE CBOMCTBA.
Ha-xoxJeHue 3TUX METANIOB B IPUPOE, UX MoydeHue u 3HaueHne. CoequHeHus d-
HIIEMEHTOB PA3JIMYHBIMU CTETICHSAMHU OKHUCIIEHHs. XapaKTep OKCHIOB M THAPOKCHUIIOB
STHX JIEMEHTOB B 3aBHCUMOCTH OT CTEIICHU OKUCIICHHUS METaJlIa.

Tema 2.1.1Tpeamer
OPraHNu4ecKOH XMMMH.
Teopus crpoenust
OPraHUYeCKHX COeAMHEeHUM

IIpakTHYecKkHe 3aHATHA 14
1 Pemenue 3agau no reme «BemecTBa: BOJOPOI, BOJIA»
2 Permenue 3anay no teme «lllenounsle u menoyHo3eMeabHbIe METAIIIBDY
3 Pemenue 3aiau no teme «CBoiicTBa aM(pOTEPHBIX METAJUIOB)»
4 Permenune 3aa4 no teme «l anoreHsl, XaJIbKOT€HbD)
5 Pemenue 3amay o reme «A3ot u hochop»
6 Pemenne 3agad no reme «Yriuepoa U KpeMHUN»
7 Pemenue 3a1a4 no Teme « MeTasuibl MOOOYHBIX MOATPYIII
KoHTpoJibHbIE padoThI 1
1 [KoHTponbHast pa6oTa 1o Teme «XHUMHs IEMEHTOBY
CamocTtosiTe1bHAsA padoTa 00yyaommxcst 6
1 ITonroroBka coobuennii no Teme «MeTajulbl M KHU3Hb YEJIOBEKa
2 [ToaroroBka cooOieHuii Mo Teme «l aJoreHsl U XaJIbKOTEHBI»
3 [lonroroBka npe3eHTanyu 1o reMe «MeTtaibl IepexXoqHbIX TPYII»
Pa3znea 2. Oprannuyeckasi XuMus
Conep:xanue yueOHOIro MaTepuaJia 4

1 [Ipenmer opranuyveckoii xumuu. [lonstue 00 opraHMYEeCKOM BELIECTBE U OpraHUye-
ckoil xuMuu. Kpatkuil ouepk UCTOPUM pa3BUTHs OPraHMYECKON XUMuUU. Butamusm u
ero kpymeHue. OcoOEHHOCTH CTPOEHHSI OpraHMuYecKUx coenuHeHuil. Kpyrosopot
yIiiepoJia B IpUpoOJIE.

2 Teopusi crpoeHusi opranuveckux coennHenuii A.M.Byrtieposa. Ilpenmnoceuiky

CO3JaHUsA TCOpHUU CTPOCHUA. OcHoBHBIC ITOJIOKCHU A TCOpUn CTPOCHUA

A.M.bytinepoBa. XHMHYECKOE€ CTPOCHHE M CBOMCTBA OPraHUYECKUX BEIIECTB.




[Tonsitue 00 m3omepuu. CriocoObl O0TOOpa-KEHHUS CTPOEHHUS MOJICKYJbI ((HopMyJIbI,
Mozienu). 3HaueHue teopun A.M.BytiiepoBa /i pa3BUTUS OPraHUYECKON XUMHUM U
XUMHYECKHX TPOTHO30B.

CTpoeHue aTomMa yrjepoaa. DJICKTPOHHOE OO0JIAKO M OpOWTab, S- U p-OpOUTAIIH.
JJIeK-TPOHHBIE U AJIEKTPOHHO-Tpaduueckue GopMyIIbl aToMa Yriepoaa B OCHOBHOM H
B0O30YK-IEHHOM cocTOosiHUsAX. KoBaneHTHast XUMUYecKasi CBA3b U ee KiacCHupuKalus
Mo crocoOy mepekpbiBaHus opOuTaneil (o- u m-cBsizu). [loHsTHE THOpUIW3AIMM.
Paznnunple Tunbel rUOpuaM3anMM U QopMa ATOMHBIX OpOUTaneil, B3auMHOE
OTTaJKWBAaHWE TUOPUIHBIX OpOM-TaNeil W MX pACIOJOXKEHHE B IMPOCTPAHCTBE B
COOTBETCTBUM C MHHHMYMOM SHEpPruM. ['€o-MeTpusi MOJEKYyJd  BEIIEeCTB,
00pa30BaHHBIX aTOMaMH YIJIepoa B Pa3TUYHBIX COCTOSHUSAX THOpUIN3AIINH.

Knaccudukanusi opranudeckux coeannenmii. Kinaccudukanus opraHn4eckux
BEIIIECTB B 3aBUCHUMOCTH OT CTPOCHUS yriepoaHoii nenu. [lonsatue GpyHKImoHAIBHON
rpynmsl. Knaccugukanus opraHMuecKux BEIIeCTB 10 TUITY () yHKIIMOHAIbHON
CPYIIIBL.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKUX BelecTB. TpuBHalbHbIC HA3BAHMUS.
PanronanbHas HOMEHKIATypa Kak npeamecTseHHua HomeHkinatypsl [UPAC.
Howmenxknarypa IUPAC: npuniunsl oOpa3zoBaHus Ha3BaHUI, CTapIIMHCTBO
(yHKLIMOHAIBHBIX TPYI, UX 0003HaUeHue B npedukcax u cyddukcax Ha3BaHUN
OpraHMYECKUX BEIIECTB.

Knaccugukanus KOBAJIEHTHBIX CBSI3€d M0 3JIEKTPOOTPULATEIBHOCTH CBSI3aHHBIX
aTOMOB, CIOCOOYy NepeKpbIBaHUsS OpOHTajiel, KpaTHOCTH, MEXaHU3MY OOpa3oBaHMS.
CBs13b IPUPOJBI XUMUYECKON CBSI3U C THUIIOM KPUCTAJUIMYECKOW PEHIETKH BELIECTBA U
ero (u3nYecKUMH CBOMCTBAMU. Pa3pbhiB XMMHUYECKOM CBSI3U KakK MPOLECC, OOpaTHBIN
ee 00pa3oBaHUIO. ['0O-MONUTHUECKHII M TETEPOJIMTUYECKUH pPa3phIBbl CBs3EH, HX
COMOCTaBJIeHHEe C OOMEHHBIM U JIOHOPHO-AaKLENTOPHBIM MEXaHM3MaMH HUX
oOpazoBanus. [lonsTre cBoOOOAHOrO paaukana, HyKJI€oQpUIbHON U 3IeKTPOPUIBLHON
YACTHULIBI.

Knaccupukanus peakuuid B opraHmyeckoil xumum. I[loHarne o Thnax u
MeXaHM3MaX peakiuid B oprannueckoil xumun. CyocTpar u pearent. Knaccudukamnus
peakuuii Mo M3MEHEHUI0 B CTPYKType cyOcTpara (NpUCOETUHEHHE, OTIIECIUICHUE,
3aMellleHue, W30-Mepu3allis) W THUIY peareHra (paauKaibHble, HYKICO(QUIbHBIE,
biekTpoduinbHbie). Peaknium mnpucoegumHeHuss (An, Ag), snuMmuaupoBanus (E),




samerneHust (Sr, S, Sg), m3omepusanuu. Pa3HOBHIHOCTH peakmuii KaKIOTO THIIA:
TUAPUPOBAHUE H JACTUAPUPO-BAHWE, TAJOTCHUPOBAHHE U JErajoreHUpOBaHUE,
rUApaTalysa W JeTUApaTaIys, THIPO-TAIOTCHUPOBAHUE M JICTHIPOraIoreHHPOBAHNE,
MoMMEpH3asl W I[OJUKOHCHCAIIHS, neperpynnupoBKa. OcobeHHoCTH
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH B OPra-HUICCKOU XHUMHUH.

CoBpeMeHHbIE NPEACTABJIEHUS 0 XUMHYECKOM CTPOEHUH OPTraHHUYeCKHX
BewiecTB. OCHOBHBIC HAIIPABIICHUS Pa3BUTHS Teopuu ctpoeHus: A.M.bytieposa.
30Mepust opra-HUUeCKUX BEIIeCTB U €€ BUAbL. CTPYKTypHasi H30Mepus:
ME)KKJIacCOBasi, yIJIEPOJHOTO CKEJIETa, MOJI0KEHHS KPaTHOM CBSI3U U
dbyHKIIMOHAIBHOU Tpymmbl. [IpocTpaHCTBEHHAS H30MEpHsi: TEOMETPUYECKas U
onTtuueckas. [lonsTue acummerpudeckoro mentpa. buo-nornueckoe 3HaueHNE
ONTUYECKOI n3oMepuu. B3auMHoe BIUsSHUE aTOMOB B MOJIEKYJIaX OPraHUYEeCKUX
BEIECTB. DIEKTPOHHBIE 3(PPEKTHI AaTOMOB U ATOMHBIX TPYIII B OpraHU-YE€CKUX
MoOJIeKYJIax. MHIYKITMOHHBIN 3P PEKT, MOJTOKUTESIBHBI U OTPUIATEIBHBIMA, €T0
ocobeHHoCTH. Me3omepHbii 3hdekT (3hHEKT conpsiKeHus), ero 0COOEHHOCTH.

IIpakTHyeckune 3aHATHA

1 Pemenne 3amad no reme «I'eoMeTpus MOJIEKYID
2 Pemenue 3anau no teme «Homenknarypa»
3 Pemenue 3amau mo teme «TXC»

KoHTpoJibHbIE padoThI

HE MPEAYyCMOTPEHO

Tema2.2. IlpenenbHblie
yIJ1€BOOPO/IbI

CamocTtosiTe1bHasA padoTa 00y4yaommxcst 1 3
1 [IToaroroBka coobmenust «Hayunsiii mogsur A.M.bytinepoBa
CopaepxxaHue y4eOHOIro MaTepuasa 4 1

1

T'omosiornueckuii psig aakanos. [lonstue 06 yrneBomopoaax. OcoOeHHOCTH
CTPOCHUSA NPCACIbHBIX YITIEBOAOPOI0B. AJKaHBI KaK MNpEACTAaBUTEIN IPEACTIBbHBIX
YTII€BOJOPOA0B. DINEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHa U
NpyTux ankaHoB. ['o-monorudeckuii psig u usomepus napaduHo. HopmansHoe 1
[Pa3BETBIEHHOE CTPOEHUE YriiepoAHON nenyu. HoMeHKIarypa akaHOB M aJIKUJIBHBIX
3amecTuTesne. Pu3nueckue CBONCTBA aIKaHOB. AJIKaHbI B TPUPOJIE.

XuMH4yeckHe cBOMcTBA ajnkaHoB. Peakuuu Sg-Tuna: ramoreHupoBaHue (paboThl
H.H.CemenoBa), HutpoBanue no KoHoBanoBy. MexaHHW3M peaklUU XJIOPHUPOBaHUS]
aka-HOB. Peakuum AeruapupoBaHuUs, TOPEHUs, KaTAIUTUYECKOIO OKHCICHMS

AJIKAHOB. er'KI/IHF AJIKaHOB, PA3JIMYHBIC BHAbI KPCKHWHIA, TPUMCHCHHC B




IMPOMBIINIJICHHOCTH. HI/IPOJII/I3 1 KOHBCPCHUA MCTaHA, U3OMCPHU3ALUA aJIKAHOB.

IIpumeHeHne U cHOCOOBI MOJyuyeHHUs] ajakaHoB. OOIacTH MPUMEHEHHS AaJKaHOB.
HpOMBIH_UICHHbIG CHOCO6LI MMOJIy4YCHHA  AJIKAaHOB: IIOJYYCHHC HW3 IMPUPOIHBIX]
MCTOYHUKOB, KPEKMHT TapapuHOB, TIOJyYCHHE CHHTETHYECKOr0 OCH3HHA,
razuduKanus yris, TUAPHU-pOBaHHE ankaHoB. JlabopaTopHble CIOCOOBI TOMy4YEHHUS]
QJIKaHOB: cHHTE3 Biopiia, nekap-00KCHIMpOBaHUE, THAPOIIN3 KapOH1a aTFOMUHHSL.

Lnkaoankanbl. ['oMonornyeckuil psii 1 HOMEHKJIATypa LMKJIOAJIKAHOB, MX 00ILas]
(bopmyna. [ToHsTHE O HANPSDKEHUH IUKIA. M30Mepusi IUKIOAIKAaHOB: MEKKIIacCOBas,
YIJIEPOAHOIro cKeneTra, reomerpuyeckas. Ilomydenne u  ¢usnyeckue CBOWCTBA
LUKJIOAJIKa-HOB. XHMMHYECKHE CBOWCTBAa LHUKIOAIKaHOB. Crnenuduka CBOICTB
LMKJIOAJKAHOB C MAJIBIM pa3MepoM LMKJIA. Peakunuy npucoeIMHeHns U paguKalIbHOIO
3aMEILEHUS.

HpaKaneCRue 3aHATHSA

1  |Pemenue 3a7a4 1o TeMe «AJKaHbI)
2  |Pemenue 3amau o teMe «BbIBoJ GOpPMYINT OPraHUYECKUX BEIIECTB)»
3  |Pemenwue 3amau no teme «l{uknoankaHb»
KoHTpoJibHbIE pad0ThI HE IIPEAYCMOTPEHO
CamocTtosiTeibHAsA padoTa 00y4yaommxcst 1 3
1 | TTomroToBka cooGuienuii Ha Temy «IIpHMeHeHHE aTKaHOB
Conep:xanue yueOHOT0 MaTepHaJia 5 1
Tema 2.3. dTwiieHoBbIe M1 |1 T'omotornyeckuii psii AJKeHOB. OJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE]
JMEHOBbIC YIJIEBOAOPOAbI MOJICKYJIbI 3THUJICHA U AJIKCHOB. I'omonoruueckui paa u obmas (bOpMy.]'Ia AJIKCHOB.
M30Mepust ITHIIE-HOBBIX YIJIEBOJOPOAOB: MEKKIIACCOBAs, YIJIEPOAHOIO CKEJIETa,
MOJIOKEHNUST KpaTHOM CBs3M, reomerpuueckas. OcOOEHHOCTH HOMEHKJIATYpbI
STHJIEHOBBIX YIJIEBOJAOPOJOB, HAa3BaHMsI BaXKHEHIIMX pagukaioB. Duandeckue)
CBOMCTBA AJIKEHOB.
2 XuMHUYeCKHe CBOMCTBA AJIKEHOB. DJIEKTPOPUIBHBIA XapaKTep peakIuii, CKITOHHOCTh

K peakLMsM MPUCOECIUHEHUS, OKUCIIEHUs, nommepu3anuu. [Ipasrmio MapkoBHUKOBA
154 ero 3JIEKTPOHHOE 000CHOBaHME. Peaxmmn rajoreHupoBaHuUs,
TUAPOTAIOTEHUPOBAHMS, THApATAllUd, TUAPUpPOBaHUSA. MexaHusM Ag-peakuuil.
[TonsiTHEe O peakuMsX MOJMMepH3a-IMHU. ['opeHre ankeHoB. Peakunu OKUCIEHUS B
MSTKAX ¥ JKECTKUX YCIoBUsAX. Peakiusi BarHepa u ee 3HaueHue AJisi OOHapyXEHHS

HenpeeIbHbIX YTIEBOI0POAOB, MOJYyUYEHUS TIUKOJIEH.




IlpumeHeHnne H CHOCOObI TMOJYYeHHS] aJKeHOB. lCronb30BaHHE BBICOKOM
[PEAKIIMOHHON CIIOCOOHOCTH aJKEHOB B XMMHUYECKOUN MPOMBINIIEHHOCTH. [Ipumenenue
ATHIIEHA U Tpo-TuiieHa. [IpombliieHHbIe CIIOCOOBI MONY4YEeHUs ajKeHOB. Peakiuy]
NeTUIPUPOBAHNS U KPEKUHTA aJIKCeHOB. JlabopaTopHbIe CIOCOOBI MOTYYSHHS AJIKEHOB.

Aakaauensbl. [lorsaTue u kiaccuukanusi AMEHOBBIX YIIIEBOAOPOJIOB MO B3aUMHOMY
[PAc-TIOJIOKCHUIO KPATHBIX CBsi3el B Mojekyne. OcoOEHHOCTH 3JIEKTPOHHOTO U
MPOCTPAHCTBEH-HOTO CTPOCHUSI COMPSDKEHHBIX NUEHOB. [loHsATHE O T-3J€KTPOHHOMN
cucreme. HomeHknaTypa AMEHOBBIX YrieBoa0poAoB. OCOOEHHOCTH XHMHYECKHUX]
CBOMCTB CONPSDKCHHBIX JUEHOB KaK CIIEJCTBUE UX DJIEKTPOHHOTO CTpoeHus. Peakiumn
1,4-npucoequnenus. Illomumepusanust aueHoB. CrnocoObl TMOTYy4YEHUs IUEHOBBIX|
yrieBogoponoB: padotel C.B.JIebeneBa, neru-1pupoBaHKe alKaHOB.

OCHOBHbBIC NMOHATHS XMMHHM BBICOKOMOJICKYJSIDHBIX COCHHEHMH (HA mpuMepe
MPO-1YKTOB MOJTUMEPU3ALNH AJIKEHOB, AJIKAAHEHOB H HX I'aJJOreHNPOU3BOIHBIX).
MonoMep, IONMMEp, peakuus [OJIMMEpPU3alUU, CTENEeHb IOJIMMEpPHU3aluHy,
CTPYKTYpHOE 3BE€HO. THIIbI IOJIMMEPHBIX LIETEN: JINHEHHbIE, Pa3BETBICHHbBIE, CIIUTHIE.
[lonsiTue o crepeoperyiasip-HbIX mouuMepax. lloaumepsl TepMmoIUIaCTUYHBIE W]
repMopeakTuBHble. IIpencraBnenne o mactMaccax M 2nacromepax. llommdTunen
BBHICOKOTO M HM3KOIO JaBJICHHS, €ro cBOHCTBa W mpuMeHeHue. Karamuzaropsl
I{urnepa—Harra. [Tomumnpornuiex, €ero IIPUMEHEHUE 151 CBOMCTBA.
["anorenconepamue MoauMepbl: TediaoH, nonuBuHMWIXJIopua. Kaydykun Hary-
panbHbIl U cuHTeTnuyeckue. Comomumepbl (OyTaJWEHCTHUPONBHBIA  Kaydyk).
BynkaHuzanus kaydyka, pe3uHa 1 500HMT.

IIpakTHyeckne 3aHATHA

1 Permrenue 3amay mo reMe «AJIKEHBD)
2 Pemenue 3a1a4 mo Teme «/{[MEHOBBIE YTTIEBOAOPOIBI»
3 Pemrenne 3agau mo teme «BMC»

KoHnTpoJsbHbIe padoThI

HE MTPEAYCMOTPEHO

Tema 2.4. AueTujieHOBBIE
YIJIEBOJOPOAbI

CamocTosiTe/ibHasi patoTa 00y4YaroUuXCcst 3 3
1 [Hoaroroska coobuiennii Ha Temy «[IpuMeHeHUE ANTKEHOB, IOJTUMEPOBY»
Copepxxanue y4eOHOIro MaTepuaJa 1 1

1

I"'oMosiornyeckuii psig AIKMHOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
alleTHIICHA U IPYTUX alKUHOB. ['oMonoruueckuit paa u obmas Gopmyna aJKuHOB.
Homenknatypa aneTHIeHOBBIX YIIIeBOAOPOI0B. M3oMepust MexkiaccoBas,

YIJIIEPOIHOTO CKENETa, OJ0-KEHUS] KPATHOM CBSI3U.




Tema 2.5. ApomaTudeckue
YIJIEBO/IOPO/IbI

XuMHYeCKHe CBOiCTBA M TNpPHMeHeHHe AaJKUHOB. (OCOOCHHOCTH pEaKIui
[IPUCOCIMHEHUS 110 TPOWHOW YINIepOA-yrilepoiHou cBsi3u. Peakums Kydeposa.
[IpaBmio MapkoBHHKOBAa NPUMEHUTENBHO K aneTwieHaMm. [lonBuKHOCTH aroma)
BojopoAa (KUCIOTHBIE CBOWCTBa aIKWMHOB). OKuCIeHHEe alKUHOB. Peakius
3enuHckoro. [IpuMeHeHne aleTuiIeHoBbIX yriieBoopoaoB. IlonuBunmnanerar.

3

Ilonyyenune ajnkuHoB. [lomydeHue aneTuieHa MAPOIM30M METaHa U KapOUIHBIM
METOJIOM

IIpakTH4yecKkue 3aHATHS

1

[Perenne 3a1a4 1o TeMe» AJIKHHBD)

KoHTpoJibHbIE padoThI

HE IPEYCMOTPEHO

CamocrosiTesibHasi padoTa 00y4YaIuXcst

1

3

1

‘HOILI‘OTOBK& coob1ieHuii Ha TeMy «lIpumMeHeHne aaKuHOB»

Conep:xanue yueOHOIro MaTepHaJia

1

I'omosiornueckuii psijg apenoB. beH3os kak mpeacTaBUTeNlb apeHoB. Pa3BuTtue npen-
CTaBJIECHUN O cTpoeHUU OeH30sia. COBpEMEHHbBIE MPEACTABICHHUS 00 AJIEKTPOHHOM M
MPO-CTPAHCTBEHHOM CTpoeHuu OeH3orna. OOpa3oBaHHME apOMaTHYECKON T-CHCTEMBI.
'omonoru OeH30/a, WX HOMEHKIaTypa, obOmas ¢opmyna. Homenknatypa s
NTU3aMEIICHHBIX TPO-U3BOJHBIX O€H30J1a: opmo-, Mema-, Nnapa-pacroaoKeHNue
3amectutTenei. PU3n4ecKue CBOMCTBA apEHOB.

Xumuyeckue cBoiicrBa apeHoB. [Ipumepsl peakuuii 31eKTpOUIBHOIO 3aMELICHHUS:
raJOr€HUPOBAHMS, AJIKUIIUPOBAHUS (xaTanmm3aTopbl Opunens—Kpadrcea),
HUTPOBaHUs, Cylb(upoBaHus. Peakuuu rugpupoBaHUs U NPUCOEIMHEHUS XJopa K
O0eH3omy. OCOOEH-HOCTH XHUMHYECKUX CBOWCTB TroMosoroB OeH3ona. B3aumuoe
BIUSHUE aTOMOB Ha NpUMeEpe TOMOJOroB apeHoB. OpHeHTauus B peakuusx|
hiiekTpouiabHOro 3amenienus. OpuenrtanTsl | u Il pona.

IlpuMeHeHne M moJy4YeHHe apeHOB. [IpUpoaHBIE HCTOYHHKM apOMAaTHYECKHX
YTJIEBOJO-POIOB. ApOMAaTH3aIMsl alKaHOB M [HUKJIOAJIKAHOB. AJKHIHPOBAHUE
OeH30I1a.

I[IpakTuyeckue 3aHATHS

\PemeHHe 3a7a4 1Mo TeMe «ApEHbI»

1

2

KonTpoJsbHbIe padoThI

HE NPEAYCMOTPEHO

CamocTtosiTe1bHAsA padoTa 00y4yaommxcst

1

‘COCT&BJ’ICHI/IC CpaBHHTCHBHOﬁ Ta6J'II/II_H:I «["omonoru OeH3ona»

2

3

Conep:kanue y4eOHOT0 MaTepuaJia

2

1




IIpupoaHbie HCTOYHUKHU
yI/1€BO10pPO/10B

Hed1s. HaxoxaeHnue B nmpupojie, cocTaB ¥ pu3nueckue cBocTBa HeTH. TOTUIMBHO-
pHEepreTuueckoe  3HaueHue HepTtu. IlpombimenHas  mepepaboTka  HeTH.
Pexktuduxanuss HeQTH, OCHOBHbIE (paKIMM €€ pas3AesieHus, MX HUCIOJIb30BaHUE.
Bropuunas nepepaboTka HeTenpoayKTOB. PexTudukanus Mazyra npu yMEHbIICHHOM
naBienun. Kpexunr Hedre-nponykToB. PasnuuHble BHIBI KpeKHHra, paboTh]
B.I'.IllyxoBa. N3omepuzanus AJIKaHOB. AJIKUTUpOBaHUE HEeTpeIebHBIX
yriaeBoaopoaoB. Pudopmunr nedrenpoaykToB. KauecTBo aBTOMOOHIBHOTO TOIUIMBA.
OKTaHOBOE YHCIIO.

IIpupoanbiii 1 nmonyTHblii HeQTsAHONW ra3bl. CpaBHEHUE COCTaBa NPHUPOIHOTO U
MONYTHOTO ra30B, UX MPAKTUYECKOE MCIOJIb30BaHHE.

KamMmeHHbIH yYroJib. OCHOBHBIE HaITpaBJICHHU UCIIOJIb30BAHUA KAMCHHOI'O YTI'JIA. Koxkco-
BaHUC KaMCHHOI'O yri, Ba)XKHEHUIIIHE IMPOAYKTHI 9TOTI'O mpounecca: KOKC,
KaMCHHOYTrOJIbHasd CMOJia, HaACMOJIbHad BOJa. COGIII/IHGHI/IS[, BBIACTIACMBIC U3
KaMeHHOYFOHBHOﬁ CMO/JIBI. HpO-IIYKTLI, oJIy4acMbIC U3 HaJICMOJILHOM BOJBI.
DKOJIOTUYECKHE aCIICKTHI I[O6I)I‘-H/I, Hepepa60TKH M HCIIOJB30BAHUA I'OPIOYNX HCKOITAC-
MBIX.

IIpakTHYyecKkue 3aHATHSA
[ TprpoiHbIE HCTOYHHUKH YTJIEBOAOPOIOB

KoHnTpoJibHbIe padoThI

|K0HTp0JH,Ha${ pabora 1o Teme «YTJIeBOI0POIbI»

CamocrosiTe1bHas padoTa 00y4ammxcst

Tema 2.7. 'mapokcuibHbIe
COeJUHEeHUS

1 [[Moaroroska coobuieHuit Ha Temy «HepTp»

2 |CocraBienue kpoccBopza o reme «lIpupoHbIH HCTOYHUKH YTIIEBOJOPOIOBY

Conep:xaHue yueOHOT0 MaTepHaJia

1 |(Ctpoenme u kiaaccupukanusi cnuproB. Kraccuduxamus cnupToB MO  THUITY)|
YTJIEBOJ0-POHOIO pajuKala, YUCIy THAPOKCUIIBHBIX TPYII U TUIY aroMa yriepoja,
CBSI3AHHOTO C THJIPOKCHIIBHOM TPyNmnoil. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHON Tpynmbl. BiusHUE CTpOeHUs CHUPTOB HA UX (PU3MYECKHE CBOICTBA.
MeXMOJIeKyJIsIpHas ~ BOJOPOAHAs  CBSI3b. [ OMOJIOTMYECKHI  PSAJ  MPEIEIbHBIX|
0JIHOATOMHBIX cIUPTOB. M30MepHsi 1 HOMEHKJIATypa ajJKaHOoJIOB, UX oluias Gpopmyna.

2 Xumuyeckue CBOMCTBa AaJIKaHOJIOB. PeakinoHHas CHOCOOHOCTh TPEIETbHBIX

0JIHOATOM-HBIX CHHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBONCTB OpPraHMYECKUX U]
HEOpraHMYeCKUXCoequHeHn, coaepxkamux OH-rpynmy: KuCIOT, OCHOBaHUH,
aM(OTEPHBIX COSAMHEHUH (BOABI, ciupToB). Peakiiuy, moATBEpKAAIONINE KUCIOTHBIC




CBOIMCTBa CIIMPTOB. Peakiinu 3aMerieHus ruIpoKCHIBHON rpynibsl. MexMOoeKyIsipHast
neruapaTanus CIUPTOB, YCIOBHS 00pa3oBaHUs MPOCTHIX 3¢GupoB. CiokHbIE 3(UpH]
HEOPraHUYECKNX W OPraHUYECKHX KHC-JIOT, peakuuu stepuduxanuu. OKHCIeHUE H
OKHCITUTEIBHOE IeTHIPUPOBAHIE CITUPTOB.

Cnoco0bl mosiyuyeHusi cnuMpToB. ['Maponu3 rajnoreHaiikaHoB. ['maparanust ajakeHOB,
ycli0-BHs €€ IpoBeieHusl. BoccTaHoBIeHHe KapOOHUIIBHBIX COSTMHEHUH.

OT1aenbHbIC PEICTABUTEH AJKAHOJI0B. METaHOI, €ro MPOMBIIIJICHHOE ITOIYy4YeHHE
M IIPUMEHEHHE B IPOMBIIUICHHOCTH. buolornueckoe JEHUCTBHE METaHOJA.
Crierpudrueckue crnocoObl MoIydyeHHs STHIIOBOro ciupTa. Ousnonorunyeckoe eicTare
DTAHOJA.

Muoroaromubie ciupThl. M30Mepus 1 HOMEHKIIATypa IPEACTAaBUTEIEH IBYX- U TPEX
AQTOMHBIX CIHUPTOB. OCOOEHHOCTH XMMMUYECKUX CBOMCTB MHOTOaTOMHBIX CIIUPTOB, UX
Kadye-CTBEHHOE oOHapyxeHue. OTAenbHbIe PEICTAaBUTEIH: STHIICHTIINKOIIb, TIUICPUH,
CIO0COOBI X MOJIYYEHUS], IPAKTHUECKOE IPUMEHEHHE.

@DeHo/1. DIEKTPOHHOE M IPOCTPAHCTBEHHOE cTpoeHue (enona. B3aummHoe BiusHue
ApO-MaTUYECKOT0 KOJIblIa U TUAPOKCUIILHON TPYTIIIbI.

XuMHueckue cBoicTBa (heHoa Kak (PyHKIUSA ero XMMUYecKoro crpoeHus. bpomuposa-
Hue (eHosa (KauecTBEHHAs peakius), HUTpOBaHUE (MMKPUHOBAs KUCIIOTA, €€ CBOWCTBA
1 puMeHeHue). O0pa3oBaHuE OKpALIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+. [lpumenenue
(benona. [lonydyenue geHosia B MPOMBIILIIEHHOCTH.

HpaKanecm[e 3aHATHUSA

Perienue 3aga4d no Teme «CHI/IpTH»

Perienue 3aga4d no Teme ((FI/II[pOKCI/IJ'IBHLIe COCOIUHCHUA

KoHTpoJibHbIE padoThI

HE IPETyCMOTPEHO

Tema 2.8. Aabaeruabl U
KETOHDLI

CamocTtosiTe1bHas padoTa 00y4almmxcst 4 3
1 [loaroroBka coobmieHuii Ha TeMy «Bo3aeiicTBrHe CTUPTOB HA OPTaHU3M YEJIOBEKa»

2 [[oxroroBka coobmeHuii Ha Temy «IIpumeHeHne peHona u ero MpoON3BOAHBIX»

Conep:xkaHue yueOHOTro MaTepuaJia 1 1

1 [Comosioruyeckue PpsiAbl ajdbJAeruioB U KeToHOB. [loHATHE O KapOOHWIBHBIX
COCTMHEHU-SIX. IIEKTPOHHOE CTpPOeHUE KapOOHWIbHOW rpynmel. M3omepus wu
HOMGHKJ’IaTypa aAJIbAC-TUOI0OB W KCETOHOB. CDPI?;I/I‘IGCKI/Ie CBOI)IICTBa Kap6OHI/IJ'II)HI)IX
COCTUHECHUH.

?2 XuMHYecKHE CBOMCTBA AaJbJerH0B M KETOHOB. PeakiuoHHas CcrocoOHOCTH)




Tema 2.9. Kap6onoBble
KHMCJIOTHI U UX MPOU3BOAHbIE

KapOOHHMJIb-HBIX COCJAMHEHWH. Peaklmu OKWCIIGHUS allbJIeTU/IOB, KAueCTBCHHBIC
pEaKIuu Ha aJIbJETHI-HYIO TpyIIy. Peakiuu TOJUKOHACHCAIMU: O00pa30BaHUC
(henonodopmManbaETUIHBIX CMOJ.

IIpuMeHeHre U MoJTyYeHHe KAPpOOHWJIbHBIX coeMHeHui. [[puMeneHue anbaeruaos
M KETOHOB B OBITY M MPOMBIIUIEHHOCTH. AJIBAECTUABI U KETOHBI B mpupone (3pupHbie
Mmacia, pepomonsl). [lonydeHrne KapOOHWIBHBIX COCAMHEHHUN OKHCICHHUEM CITHPTOB,
ruapaTalel aJKWHOB, OKHUCICHHEM YIIeBOAOPOAOB. OTAenbHbIE MPEACTaBUTEIH
AJIbACTUA0B U KETOHOB, CHCHI/Iq)I/I‘{CCKI/IC CIOCOOBI X IMOJIYYCHHUA U CBOMCTBA.

HpaKaneCRue 3aHATHUSA

1  |Peumrenue 3a1a4 110 TeMe «AJIbIETH/IbI K KETOHbBI»

KoHTpoJsbHbIe padoThI HE NMPEAYCMOTPEHO
CamocrosiTesibHasA padoTa 00yYaroIuxcst 2 3

1 IHOIIFOTOBKa coobmienunit Ha Temy «I[Ipumenenne hopmanbaernaa u aneToHa»

Conep:xaHue yueOHOTro MaTepHaJia 6 1

I"omoJtornueckuii psja npeaeabHbIX 0JHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [ToHsATHE)
0 KapOOHOBBIX KHCJOTaX M UX KiIacCHUPHUKaAIus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
cTpoeHue KapOOKCHIIbHOU rpymbl. ['oMonoruueckuii psija npeaeabHbIX OAHOOCHOBHBIX
KapOOHOBBIX KHCIIOT, UX HOMEHKJIAaTypa 1 u3oMepus. MexxMoJeKysipHble BOAOPOAHbIE
CBSI3M KapOOK-CWJIBHBIX TPYMI, UX BIUSHHE Ha (PU3UYECKHE CBONCTBA KapOOHOBBIX
KHCJIOT.

XHMHYeCKHe CBOMCTBA KapOOHOBBIX KHMCJIOT. Peakiuu, WUIIOCTPUPYIOLIUE
KHCJIOTHBIE CBOMCTBA M HX CpPaBHEHUE CO CBOMCTBAMM HEOPTaHUYECKUX KHCIOT.
OOpa3oBaHue (YyHK-LIMOHAJBHBIX TPOU3BOAHBIX KAapOOHOBBIX KHCIOT. Peakiuu
brepuduranyv. AHIHAPHUIbI KApOOHOBBIX KUCIIOT, UX MOJYYE€HHUE U IPUMEHEHHUE.

Croco0bl MmoJiy4eHHs1 KapOOHOBBIX KHCJI0T. OTAe/ibHbIE NPEACTABUTE]N U HX
3Haye-Hue. OO0muMe crocoObl MOMyYeHUs: OKUCICHUE aJIKaHOB, aJIKCHOB, MEPBUYHBIX
CIIUPTOB, aJBACTUNIOB. BakHeimme mpeacTaBUTeN KapOOHOBBIX KHCIIOT, WX
OHoJorHYecKasi polib, crerupuIeckue crocoObl MOTyYeHHs, CBOWCTBA U MPUMEHEHHE
MYpaBbUHOM, YKCYCHOW, TMaJbMUTHHOBOW W  CTEAPUHOBOM; AaKpWUJIOBOW W
METaKpPHJIOBOM; OJICMHOBOW, JIMHOJEBOW W JIMHOJCHOBOH; IaBeleBOW; OEH30MHOM
KHUCJIOT.

Caoxuble 3¢pupbl. CTpoeHHE U HOMEHKJIATypa CIOKHBIX 3(DHUPOB, MEKKIIACCOBAsT U30-
Mepusi ¢ KapOOHOBBIMH KucioTamMu. CrocoObl TMOJIyYeHHUS CIOXKHBIX 3(PHUPOB.

OOpatuMOCTh peakiuu JTepuuKanud U (GakTOpbl, BIMAIONIME HA CMELICHHE




paBHOBecusi. OOpa3zoBaHue ciI0XKHBIX nonudpupoB. [lonmdrtunenrepedranar. JlaBcan
KaK MpeJICTABUTENb CUHTETHYE-CKUX BOJIOKOH. XMMHUYECKHUE CBOMCTBA M MPUMEHEHUE
CJI0KHBIX 3(DUPOB.

AKupsbl. XKupsl kak crnoxsble 3¢upsl rmunepuHa. KapOoHOBbIE KUCIOTHI, BXOASAIIUE B
COCTaB >KMPOB. 3aBUCHMOCTh KOHCHCTEHIIMM >XMPOB OT HMX COCTaBa. XHUMHUYECKHUE
CBOICTBA JKUPOB: TUIPOJIN3, OMBUICHHE, THIpUpOBaHUe. buonornyeckas poib KHPOB,
WX MCIOJIb-30BaHUE B OBITY M MPOMBIIIJIEHHOCTH.

Cosin kapOoHOBBIX KHCJI0T. Mbina. CriocoObl MOJSyyeHUsl COJEN: B3aMMOJCHCTBHE
Kap-OOHOBBIX KHCIIOT C METaJUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAaHHUSIMH, COJISIMH;
MIEJTOYHON TUAPOIU3 CIOKHBIX 3(PUPOB. XUMHUECKHE CBOWCTBA COJIEHM KapOOHOBBIX
KHCIIOT: THAPOIIN3, PEAKIIUU HOHHOTO oOMeHa. Mbliia, CYIIHOCTh MOIOIIETO e CTBUS.
OTHOIIIEHHE MbLIa K >KeCTKOM Boje. CuHTeTHueckue moromue cpeactsa — CMC
(IeTepreHTsl), X MPEUMYIIE-CTBa U HEIOCTATKHU.

IIpakTnyeckune 3aHATHSA
1 | Pewenue 3agau no teme «KapOoOHOBBIE KHCTOTHI»
2 | Pemenue 3ama4 no teme « [Ipon3BoaHbIe KAPOOHOBBIX KUCIOT»

KonTtposabsHbie padoTsI

HE MIPEAYCMOTPEHO

CamocrosiTesibHas padoTa 00y4arOIMMXCH

6 3

1 | IlogroToBka cooOuienuit Ha Temy «lIprMeHeHne KapOOHOBBIX KHCIOT»
2 | [loaroroBka cooOuIeHH Ha TeMy «3Hau€HUE KUPOB B KU3HU UEIOBEKa»
3 | Hoaroroska coobmenuii Ha Temy « CMC — Bpes 1 mojb3a»




Tema 2. 10. YriaeBoabl

Copep:kaHue y4eOHOTr0 MaTepuaia

1

Ilousitue 00 yriaesoaax. Kmaccudukamus yrieBogoB. MoHO-, TU- M TOJHCAXapUIbl,
[IPEICTAaBUTENN Ka)KIOM TPyl YIJIEeBOAOB. buonorumdeckas poiib yrieBOIOB, HX
3HAa4CHUE B JKU3HU YEJIOBEKAa M 00LIeCTBa.

Monocaxapuabl. CTpoeHME U ONTHYECKas M30MepUs MoOHocaxapuaoB. Ux|
KiIaccu(uKa-IUsl MO0 YUCIy aTOMOB YIJepoJa MU NpUpPOAE KapOOHMIIBHOM TIpYIIIBL.
@opmyner  Pumepa u  Xeyopca A M300paKEHHsT MOJIEKYJ MOHOCAXapuIOB.
OtHeceHne MoHOcaxapuaoB K D- u L-psay. BaxHeiiine npeacTaBUTeIn MOHO3.
[lento3bl. Pubo3a u ne3okcuprn603a Kak MpeCcTaBUTENN albloneHTo3. CTpoeHue Mo-
JICKYJL

['0K03a, CTpOEHUE €€ MOJIEKYJIbl U (pu3udeckue cBoiicTBa. Tayromepus. X UMHYECKUE
CBOMCTBA IJIIOKO3bI: PEAKIMU IO aJbJETMIHON rpymme («cepeOpsHOro 3epkaiay,
OKHUCJIEe-HUE  a30THOM  KHUCIIOTOM, TuApuUpoBaHME). Peaknum  IIIOKO3bl  Kak
MHOIOaTOMHOT'O CIHMpTa: B3aMMOJAEHCTBHE TIJIOKO3bl ¢ ruapokcunoMm menu (II) mpum
KOMHATHOW TeMmIepaType M Ha-rpeBaHUU. PasznuuHble TUIBI OpOXeHHs (CHUPTOBOE,
MOJIOUHOKHCI0€). ['mroko3a B mpu-poje. buonorndeckas ponb U NIPUMEHEHHE TIIHOKO3BI.
@pykTo3a Kak H30Mep INIIOKO3bl. CpaBHEHHE CTPOEHHUS MOJIEKYJIbl M XUMHYECKHX
CBOMCTB ITIOKO3bI U (ppykTO3bl. DPYKTO3a B IPUPOAE U €€ ONoIornyecKkas poib.

Jucaxapuabl.  Ctpoenume  nucaxapuaoB.  Crnoco0 — COUJI€HEHMsSI  LIMKIIOB.
BoccranaBnuBaro-iiu€ M HEBOCCTAHABIMBAIOIIME CBOWCTBA JUCAaXapuliOB  Kak|
CIIeCTBUE couwileHeHHs ULukiaa. CTpoeHHMe M XUMHUYECKHE CBOMICTBa Caxaposbl.
TexHOoMornyeckre OCHOBBI TPOU3BOACTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaK U30MEpH]
caxapo3bl.

IMoaucaxapuabl. O61ee ctpoeHue nonucaxapuioB. CTpoeHHe MOJIEKYIbl Kpaxmaia,
amMiIo3a U amuionekTHH. Pu3nyeckue CBOWCTBAa Kpaxmalia, €ro HaxOXJACHHE B
pupose

u Ouonornyeckas poib. [HMkoreH. XuMmMuueckue cBoiicTBa Kpaxmana. CTpoeHue
PIIEMEH-TAPHOIO 3BEHA LEJIIJIO3bl. BiusHuMe CTpoeHus NONMMEpHOM Lenu Ha
¢uznyeckue W XM-MHYECKHME CBOWCTBA IIEJUIIONIO3BI. [ 'MAPONU3  IEJUTIOJIO3BI,
00pa3oBaHME CIIOKHBIX (UPOB C HEOPraHWYECKUMU U OPraHUYECKUMH KHCIOTAMHU.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM Ienke, BHcko3e. HaxoxaeHue B
npupoje MU Ouosornyeckas posib LesuTrosio3bl. CpaBHEHHE CBOMCTB Kpaxmana U
LIEJIITFOJIO3BI.

IlpakTuyeckune 3aHATHS

1

[Pemenme 3amau mo Teme «MoHOCAXAPHIBD




2 ‘PGI_HGHI/IC 3a/1a4 10 TeMe «YTJIEBOJIbI»
KoHnTpoJsbHbIe padoThl 1 3
1 ‘KOHTpOJ'IBHa}I pabora no Teme «Kucnopocoepskaiiie coeTMHEHUD)
CamocTrosiTesibHas padoTa 00y4arOIMIMXCs 6 3
1 |CocraBieHue CpaBHUTEIHHOM TaOJIUIIBI 10 YTIIEBOAAM
2 [[lonrotoBka cooOIIeHUH Ha TeMY «3HAYCHHUE YTJICBOJOB B HAIICH JKM3HU»
3 [[loaroroBka coobuiennii Ha Temy «IIprMeHeHre TPOM3BOJIHBIX YTIEBOIOB»
Conep:xaHue y4eOHOI0o MaTepHuaJia 3 1
Tema 2.11. AMuHBI, 1 [Kaaccupuxkamuss u wu3omepuss amuHoB. I[lonstme 00 amwmnax. IlepBudHEIe,
AMHHOKHCJIOTBI, 0eJIKH BTOpPUYHBIC U TPETHUHBbIe aMUHBI. Kitaccudukaiys aMrHOB 1O THUITY YTII€BOJOPOIHOTO
pajMKala U YUCIy aMUHOIPYNI B MoJjekyie. ['omonornyeckue psiibl IpeaesbHbBIX
I (haTHUECKUX U apOMATHUECKUX aMHUHOB, H30MEpHUsi 1 HOMEHKJIATYPA.
2 | XuMHYecKHe CBOMCTBA AaMMHOB. AMUHBI KaK OpraHUYECKHE OCHOBAHHUS, UX CPABHE-
HUE C aMMHUAakOM U JIpyTMMH HEOpPraHWYECKMMHU OCHOBaHUAMU. CpaBHEHHE
XUMAYECKHX CBONCTB ann(aTHUYECKUX W apoMaTHUeCKMX amuHOB. (OOpa3oBaHue
aMU0B. AHWIMHOBBIE Kpacutenu. [loHsaTe o cuHTeTnyeckux BosiokHax. [lonmamuasi
1 TIOJTMAMUIHbIE CHHTE-THUECKHUE BOJIOKHA.
IIpumeHeHne u nojydyeHue amuHoB. [lonyyenue amunoB. Pa6otel H.H.3unuHa.
3 |AMHHOKHUCJIOTHI. [IoHsATHE 00 aMMHOKHCIIOTAX, UX KiIacCU(UKAIUSA U CTPOEHUE.
OnTuueckass u3oMmepusi o-aMUHOKHCIOT. HoMeHkmarypa amMuHOKHCIOT. JIBOMCTBEHA
HOCTbh KHUCJIOTHO-OCHOBHBIX CBOMCTB aMMHOKHUCIJIOT M €€ IPUYHUHBI. bUTIONSpHBIE NOHBI.
Peakuuu kongeHcauuu. Ilentunnas cBs3b. CHHTETHYECKHE BOJIOKHA: KallpOH, HHAHT.
Knaccudukanus BomokoH. [lomydeHne  aMUHOKHUCIOT, UX TNpPUMEHEHUE U
Ouonoruueckast pyHKIHS.
4 |beakm. benku kak mpupoaHsle moiumepsl. llepBuuHasi, BTOpUYHAas, TpEeTUYHAs U
YeTBEPTUYHAST CTPYKTYpbl OenkoB. QOUOpWUISpHBIE ©  TIOOYNSIpHBIE  OENKH.
XUMUYecKue CBOICTBa OENKOB: TOpPEHHE, JeHaTypalus, THIPOJU3, KaueCTBEHHBIE
(uBeTHbIE) peakiuu. buonormueckue ¢GyHKIMM O€IKOB, WX 3HAYeHHE. benku Kak
KoMIOHEeHT numy. [IpoGiema 0eIKOBOTO TOJI0aHNS U TYTH €€ PEIICHMUS.
IpakTHyeckue 3aHATHSA 3 2
1 ‘PCI_HCHI/IC 3a]1a4 110 TeMe «A30TcoAepKaIIUEe COETUHEHUSIN)»
KoHTpoJibHbIE padoThI HE
IPEyCMOTPEHO
CamocTosiTesibHasi padoTa 00yYarommXxcst 1 \ 3




Tema 2. 12.
A3oTcoaep:xamue
reTepouuKIndecKue
coequHennsi. HykienHoBble
KHCJIOTBI

Tema 2. 13. BuoJornuecku
AKTHUBHBIE COCTUHEHU A

1 ‘HOI[FOTOBKa NIPE3EeHTANN Ha TeMy «benku, CTpoeHne u CBOMCTBa»
Conep:xaHue y4eOHOIro MaTepuaJia 1
1 |HykienHoBble KMCJI0TBI. HyKiIeHMHOBBIE KUCIOTHI Kak IPUPOAHbIE mojauMepsl. Hy-
KJIEOTU]Ibl, UX cTpoeHue, npumMepbl. AT® u AJID, ux B3auMONpPEBpAIICHUE U POJIb
proro mnpouecca B npupoje. [lonstue JIHK u PHK. Crpoenne JITHK, ee nepBuunas u
BTOpu4Has CTpykrypa. Paborer @®.Kpuka wu JI.Yorcona. KomriemMmeHTapHOCTH
a30THCThIX ocHOBaHMM. Perunkanus JIHK. Ocobennoctu crtpoenuss PHK. Tunest PHK n
ux Ouonorunueckue GyHk-1uu. [Tonstue o TponuHom koje (kogoHe). buocunres Oenkal
B OJKMBON KieTke. ['eHHas uHXeHepuss W OuoTexHoiorus. TpaHcreHHble (QOpMBI
ACTEHHI U KUBOTHBIX.
IIpakTuyeckue 3aHATHA HE
[IPEyCMOTPEHO
KoHTpoJibHbIE paboTHI HE
[IPEyCMOTPEHO
CamocrosiTesibHas padoTa 00yyaumuxcst 2
1 [[ToaroroBka coobmeHuil Ha Temy «Mcropus oTkpbiTHs cTpyKTyphl JIHK»
2 [logroroBka cooOrmieHunii Ha Temy «brocuHTe3 6eTKOB. 3HAYCHHE»
Conep:xaHue y4eOHOro MaTepuaJia
IIpakTnyeckue 3aHATHSA 4

1

@epmentbl. [lorsatre o pepMeHTax Kak 0 OMOJOTHUECKHUX KaTalu3aTopax OelKOBOH
npuposibl. OCOOCHHOCTH CTPOEHUS W CBOWCTB B CPAaBHEHUU C HEOPTraHUYECKUMHU|
katanu-3aTopamu. Kiaccudukamust dpepmenTtoB. OCOOEHHOCTH CTPOCHHUS U CBOWCTB
(hepMEHTOB:CENEKTUBHOCTh U 3()PEKTUBHOCTh. 3aBUCHMOCTh AKTUBHOCTH (PEPMEHTOB
OT TEMIIEPaTyphl

Butamuusl. [louarue o Butamunax. Ux knaccudukanus u oboznadenne. Hopma mno-
TpebiieHus: BUTaMuHOB. BogopactBopumsle (Ha npumepe ButamuHoB C, rpynmns! B u P)
W OKUpopacTBopuMble (Ha mnpumepe ButamMuHOoB A, D u E). ABuUTaMHHO3BI,
rUIEPBUTAMUHO3bI U THIIOBUTAMUHO3BI, X MPO(UIAKTHKA.

I'opMonbl. [ToHsATHE O TOPMOHAX Kak OMOJOTHMYECKH AKTHBHBIX BEIIECTBAX, BBITION-
HSFOIINX SHIOKPUHHYIO PETYJISAINIO KU3HEIeATeTbHOCTH opranu3MoB. Kitaccudukanms
TOPMOHOB: CTEPOHUIbI, MPOU3BOJHBIE AMHHOKHCIIOT, TOJHUIICTITUIHBIE W OEJIKOBHIC
ropMoHbI. OTJIeJIbHBIE IPEACTABUTEIN: ICTPAIUOI, TECTOCTEPOH, HHCYJIMH, aAPEHAIIMH.

JlekapcTBa. [loHsiTHe O JekapcTBaX Kak XHUMHOTEpANeBTUYECKHX Ipernaparax.

KpaTKI/Ie HCTOPUYCCKHUEC CBCIACHHUA O BO3HMKHOBCHHHM M PAa3sBUTUHM XHMHUOTCPAIIHH.




['pynner  JiekapcTB:  cyibdaMuabl  (CTPENTOIUA), AHTHOMOTUKH  (TICHHUIMILINH),
AQHTUIMPETUKU (ACIMPUH), aHAJbI€TUKH (aHAJIbIMH). MeXaHu3M JEeHCTBUS HEKOTOPBIX
NIEKapCTBEHHBIX MPENapaToB, CTPOSHUE MOJIEKYJI, IPOrHO3UPOBAHKUE CBOMCTB Ha OCHOBE
QHaJIM3a XUMHUYECKOTO CTPOCHUS. AHTHOMOTHKHM, UX KJacCH(UKAIUS MO CTPOCHHIO,
TUIy M CIEKTpY JAelcTBUs. be3omacHple crmocoObl NPUMEHEHUs, JIEKapCTBEHHBIC

(hopMBI.

S)

Pemenue 3amau no reme «bA Iy

2

KonTposbHbie padoThl

HEC
[MPECAYCMOTPCHO

CamocTosiTesibHas padoTa 00yyauuxcst

1

3

Moxroroska npesenTany «CoBpeMeHHbIE eKapcTBa"

Tema 2. 14. XuMus B ;KU3HH
o01ecTBa

Conep:xaHue yueOHOro MaTepuaJia

IlpakTHyecKue 3aHATHSA

1

XHMHUSA 1 IPOU3BOACTBO. XUMUYECKAs! IPOMBIIIIEHHOCTh U XMMUYECKNE TEXHOIOTHH.
ChIpbe 111 XUMUYECKOW MPOMBIIUIEHHOCTH. Bo/ia B XUMUYECKON MPOMBIIIIEHHOCTH.
OHep-TUA JI1 XMMHUYECKOTo MpOM3BOACTBA. HaydHble NPUHLIMIB XHUMHUYECKOTO
MPOM3BOJICTBA. 3alllUTa OKpYKAIOLIEH cpeAbl M oOXpaHa TpyAa P XUMHYECKOM
mponsBojacTBE. OCHOBHBIE CTaJUM  XHMHUYECKOro mpou3BojcTBa. (CpaBHEHHE
[IPOU3BOJICTBA AMMHUAKA M METAHOJIA.

XMMHUSA B CeJILCKOM X03f1licTBe. XUMU3aIUs CEIbCKOTO XO35IIICTBA U €€ HAIPABJICHUS.
PacTeHuss M TOYBa, TMOYBEHHBIN MOTJOMIAIONIMA KOMIUIEKC. YIOOpeHuss U HX
Kinaccuuka-uus. XUMHYECKHE CpEACTBa 3alluThl  pacTeHuil. OTpullaTeNbHbIE
MOCNEACTBUS  MPUMEHEHHUs TeCTHIHIOB U Ooppba ¢ HUMU. XuUMH3aUsA
SKHBOTHOBOJICTBA.

Xumusg M IKoJorusi. XUMHUYECKOE 3arpsi3HEHHE OKpykawolehd cpensl. OxpaHa)
ruapocde-ppl  OT XUMHYECKOro 3arps3HeHus. OxpaHa TOYBBI OT XHUMHYECKOIO
3arpsi3HeHus. OxpaHa atMocdepbl OT XMMHUYECKOTo 3arpsisHeHus. OxpaHa (uopbl U
(ayHbl OT XMMHUYECKOT'0 3a-TPsI3HEHHS. BUOTEXHOIOTHS M TeHHAs] HHKSHEPHSL.

XUMHA U OBCeHEBHAs )KU3HBb YejoBeKa. JlomaiHsasg anTteka. Moromue 1 YUCTAIINE
cpenctBa. CpenctBa 60pbOBI ¢ OBITOBEIMU HaceKOMBIMH. Cpe/IcTBa JTMYHON TUTUEHBI U
KOC-METUKH. XUMHS M OHUIIa. MapKUPOBKM YNAaKOBOK MHUIIEBBIX U TUTHEHUYECKHUX|
MPOJYKTOB M YMEHUE UX YNTATh. DKOJIOTHS KIJIUIIA. XUMUS U TCHETHKA YETOBEKa.

IIpakTHYecKHe 3aHATHSA




XUMUsL B )KU3HU O0IIIECTBA

KoHnTposbHbIe padoThI 1

1 ‘HH(b(l)GpGHHI/IpOBaHHHﬁ 3a4eT

CamocrosiTesibHast paboTa 00y4arOmMXCcs 3

1 [[loproroBka npeseHTanuu « XMMHYECKast HAyKa — IPOU3BOACTBY
2 [[loaroroBka cooOuieHH «XUMUS Ha CTPAXKE IKOJIOTUYECKOTO 3arpsA3HEHUS
3 [[loaroroBka BUKTOPUHBI «XHUMHS B MOEM JOME)

YpoBHU OCBOCHHUSI Y4EOHOTO MaTepuaa:

1 — o3HaKkoMuUTENBHBIN (Y3HABAHKE pPaHEE U3YYCHHBIX OOBEKTOB, CBOMCTB);

2 — peTPOAYKTUBHBIN (BBITIOJIHEHHUE JIEATETLHOCTH 10 00pasily, MHCTPYKIIMH WK MO/ PYKOBOJICTBOM);

3 — IPOYKTUBHBIH (TJIAHUPOBAHUE U CAMOCTOSATEIHLHOE BBITIOTHEHUE ACSITEIIbHOCTH, peIlIeHNnEe TPOOIEMHBIX 3a]1a4).




Tema 2. 10. YrieBoabl

Conep:xaHue y4eOHOIro MaTepuaJia

1

Ilonsitue 06 yruaeBogax. Kiaccudukamnus yrieBogoB. MoHO-, Tu- U TOJIMCAXapHUIbL,
MPEACTABUTENN KaXXJIO0W TPYMIbl YIJIEBOIOB. buojornueckas pojb yIieBOJOB, HX|
BHAYEHUE B )KU3HU Y€JIOBEKA U OOIIECTBA.

Monocaxapuabl. CrpoeHue U oONTHYeckass H30Mepusi MoHocaxapuaoB. Hx
KJIaccu(uKa-Iusl MO 4YMCIYy aTOMOB YIJepoJa MU NPUPOAE KapOOHMIBHOM TpYIIIHL
@opmynel Dumepa u  Xeyopca A U300paKEHHS MOJIEKYJ MOHOCAXapHuIOB.
OTHeceHrne MOHOcaxapuioB K D- u L-psay. Baxueiiue npeacTaBUTEIM MOHO3.
[lento3bl. Pubo3a u nesokcuprnbo3a Kak MpeACcTaBUTENH aidbAoneHTo3. CTpoeHne Mo-
TeKyII.

['1r0K03a, CTPOEHUE €€ MOJIEKYJ bl U (u3udeckue cBoictBa. Tayromepus. Xumuueckue
CBOICTBa IUIIOKO3bl: PEAKIUHU 110 albJETUIHON Tpymie («cepeOpsHoro 3epKaiay,
OKHCJIe-HHE  a30THOM  KHCJIOTOW, TuapupoBaHue). Peaknum  IJIOKO3bl  Kak
MHOIOATOMHOT'O CIHMpTa: B3aMMOJEHCTBHE TIJIOKO3bl ¢ ruapokcunoMm menu (II) mpum
KOMHATHOW TemIepaType M Ha-rpeBaHUU. PasnuuHble TUIBI OpOoXeHHs (CHUPTOBOE,
MOJIOYHOKHCI0€). I'roko3a B npu-pojie. buonorndeckas posib U IPUMEHEHHE TIIIOKO3bI.
@pyKkTo3a Kak H30Mep II0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbl M XUMHUYECKHX
CBOMCTB ITIOKO3bI M (PpyKTO3bl. PPYKTO3a B IPUPOE U €€ OUOIOrHuecKas poJb.

Nucaxapunbl.  Crpoenme  jaucaxapugoB.  Crnoco® — COWICHEHHS  IIMKIIOB.
BoccranaBiuBaro-mMe ¥ HEBOCCTAHABIMBAIONIME CBOMCTBA JIMCAXapUJIOB  Kak
ClIeZICTBUE CcOwICHeHUs Iukia. CTpOGHHME W XMMHUYECKHE CBOWCTBA Caxapo3bl.
TexHOIOrHUECKUEe OCHOBBI MMPOU3BOCTBA caxapo3bl. JIakTo3a U MalibT03a Kak H30MEpPhI
caxapo3bl.

IMosmcaxapuapl. Obmiee crpoeHue moiucaxapuaoB. CTpoeHHEe MOJIEKYJIbl Kpaxmala,
amMmo3a M amuiornekThH. dusndeckne CBOMCTBA Kpaxmaljia, €ro HaXOXICHUC B|
Mpupoje

u Owonoruyeckas poiib. [ uKoreH. XuWMHUYecKHe CBOWCTBa Kpaxmana. CtpoeHue
PJIEMEH-TApHOTO 3BEHa LIEJUIIOJIO3bl. BiMsHMe CcTpoeHuss MNOJMMEpHOM Lenu Haj
duznyeckue W XU-MHYECKHE CBOWCTBA MEJUIIONIO3bI. [ MAPONM3  IENITI0N036I,
00pa3oBaHNe CIOXHBIX d(PUPOB C HEOPTAaHUYECKUMU W OPraHMYECKUMHU KHUCIOTaMH.
[TonsiTie 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeNke, BUCKo3e. HaxoxaeHue B
npupoae W OHWOJOrHYecKas poiib IEeJUToNo3bl. CpaBHEHHE CBOMCTB Kpaxmana u
[1EJUTIOJIO3BL.

IIpakTHYecKHe 3aHATHA




1

Pemienue 3ama4d 1o TemMe «MOHOCB,X&pI/II[BI»»

2 |Pemenue 3a1a4 no Teme «YTI€BOJIBI»

KouTpoJbHbIe padoThl 1

1 lKOHTpOJIBHaSI pabota mo Teme «KucinopojcoaepkaIiye coeTMHECHUDY

CamocTosiTesibHasi padoTa 00yYarommXxcst 3

1 |CocraBieHue cpaBHUTEIBHOM TaOIUIIBI 11O YTIIEBOIAM

2 [[lonroroBka cooOIICHUI Ha TeMY «3HAYCHHE YTJICBOJIOB B HAIICH KHU3HU»

3 [[ToaroroBka cooOmieHmii Ha Temy «IIpuMeHEHNE MPOU3BOMHBIX YTIIIEBOJOB»

Conep:xaHue y4eOHOIro MaTepHuaJia 3

Tema 2.11. AMHHBI, 1 |Knaccupukamuss u  u3omepusi amMuHoB. [loHsarme 00 amunax. IlepBuunble,
AMMHOKHCJIOTHI, oeaKun BTOPHUYHBIC N TPCTUYHLIC aMUHBI. KJIaCCI/I(bI/IKaIII/Iﬂ AMHHOB I10 TUITY YTJICBOAOPOJIHOIO,
paavkaga W 4YUCIYy aMUHOTPyNN B MoJieKyje. ['oMonorumyeckue psnbl MpeAesbHbIX|

anndaTHYECKUX U apOMAaTUYECKUX aMHUHOB, M30MEPHsl 1 HOMEHKJIATypa.

2 | Xumuyeckue CBOMCTBA aMMHOB. AMUHBI KaK OpPraHUYECKHUE OCHOBAHUS, UX CPaBHE-

HUE€ C aMMHUAaKOM U JIpYyTUMH HEOPraHWYeCKMMH OcCHOBaHUsiMH. CpaBHEHHE
XAMHUYECKUX CBOMCTB anu(daTUuecKux M apomaTudeckux amuHoB. OOpazoBaHue
aMUI0B. AHUIMHOBBIE Kpacutenu. [loHsiTue o cuHTeTnueckux BoJIoKHAxX. [lonnamupl
Y TTOJIMAMUIHBIE CUHTE-TUYECKHE BOJIOKHA.

IIpumeHenue u noanyyenue amuHoB. [lonydenne amunos. Pabotsl H.H.3ununa.

3 |AMMHOKHUCJIOTHI. [IoHATHE 00 AMUHOKHCIIOTAX, UX KIACCU(UKAIINSI U CTPOCHUE.
Onrtuueckass U30MepUsl 0-aMUHOKHUCIOT. HoMmeHknatypa amMuUHOKHCIOT. JIBOMCTBEH-
HOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMMHOKHCIJIOT M €€ IPUYUHBI. BUTONIsIpHbIE HOHBI.
Peaknun xkonaeHcauuu. IlentuaHas cBa3p. CHUHTETHYECKHE BOJIOKHA: KalpOH, HYHAHT.
Knaccudukanust BosmokoH. [lomydyeHue  aMHUHOKHCIOT, WX NPUMEHEHHE W
Oronorudeckast pyHKIHS.

4 [beaku. benkm kak npuponHsle noiauMepsl. [lepBuuHas, BTOpUYHAs, TpEeTUYHAs M
YeTBEPTUYHAS CTPYKTYpbl OenkoB. @uUOpWIISpHBIE U TIHOOYIsApHBIE OEIKU.
XUMHUYECKHUE CBOMCTBA OEJKOB: TOpPEHHWE, JEHATypalus, THAPOIN3, KadeCTBEHHBIC
(uBeTHble) peakuuu. buonornueckue (yHkuMM OenkoB, UX 3HadeHHe. benku kak
KOMIOHEHT nui. [IpobieMa 6eTKOBOTo roJIofaHusI U TyTH €€ PEIICHHUS.

IpakTHyeckue 3aHATHSA 3

1 \PemeHI/Ie 3a7a4 Mo TeMe «A30TCOoepkKaUE COSTUHEHUS»

KoHTpoJsbHbIe padoThI HE




peayCMOTPEHO

CamocTosiTesibHasi padoTa 00yYarommXxcst 1 3
1 IHOIIFOTOBKa IIpe3eHTAlMK Ha TeMy «benku, CTpOeHHe U CBONCTBA»
Coaeprxkanue yueOHOIr0o MaTepuaJa 1 1
Tema 2. 12. 1 |HykienHoBble KHMCJIOTbI. HyKiIenHOBBIE KHUCIOTHI KakK MPUPOAHBIE MoiauMepbl. Hy-
A3o0TcoaepKame KJIEOTUIbl, UX cTpoeHue, npumepbl. AT® u AJI®, ux B3auMoONpeBpalleHUE U POJIb
reTepoHK/JINYeCKHe sroro npouecca B npupoge. [lonsarue JTHK u PHK. Crpoenue JIHK, ee nepBuunas u
coennnennsi. Hykiennosnie BTOpU4YHas CTpykTypa. Paborer @®.Kpuka u JI.Yorcona. KomrmieMeHTapHOCTH,
KACIOTEI azoTucThix ocHoBanui. Perukanus [JHK. Oco6ennoctu crpoennst PHK. Tunst PHK u
ux Oouosnorndeckue ¢pyHk-muu. [lonarue o TpouuHom koxe (konoHe). buocunres 6enka
B KMBOM KieTKe. | eHHas WHXEHepHs W OHMOTeXHOJOrHs. TpaHCreHHBIE (OPMBI
[pacTeHUH U KUBOTHBIX.
IIpakTuyeckue 3aHATHA HE
MIPEAYCMOTPEHO
KoHTpoJibHbIE padoThI HE
MIPEAYCMOTPEHO
CamocrosiTesibHAs padoTa 00y4alOMIMXCH 2 3
1 [[loxroroska coobmienuii Ha TeMy «McTopust oTkpbITHs cTpyKTyphl JJHK»
2  [loaroroBka cooOrieHuit Ha Temy «bruocuHTe3 6e1KoB. 3HAYCHUE»
Conep:xaHue y4eOHOro MaTepuaJia
Tema 2. 13. Buosornyeckn [[Ipakrudyeckue 3aHATHS 4 2

AKTHUBHbIC COCIMHCHUSA

1

MepmenThl. [loHsATHE 0 epMeHTaxX Kak O OMOJOTMYECKMX KaTalau3aTopax OelKoBOH
npupoabl. OCOOEHHOCTH CTPOEHHS M CBOMCTB B CpPaBHEHHMHM C HEOPraHMYECKHMU
Katanu-3aTopamu. Knaccudukamus ¢epmenTtoB. OCOOEHHOCTH CTPOEHHMS U CBOWCTB
(bepMEHTOB:CENIEKTUBHOCTh U 3(PPEKTUBHOCTb. 3aBUCUMOCTh aKTUBHOCTH (PEPMEHTOB
OT TeMIEPaTyphI

Butamunsl. [Tonstue o Butamunax. Mx knaccugukanus u o6oznauenue. Hopma mo-
TpebiieHus: BUTaMuHOB. BosopactBopumslie (Ha npumepe ButamMmuHoB C, rpynmns! B u P)
U KUpopacTBopuMble (Ha mnpumepe BuTamuHOB A, D wu E). ABuUTaMuHO3BI,
FUIIEPBUTAMUHO3bI M TMIIOBUTAMUHO3bI, UX NMPO(UIAKTHKA.

T'opMmonbl. [loHsTHE 0 TOpMOHAX Kak OMOJIOTMYECKH AKTUBHBIX BEIIECTBAX, BBITMOJ-
HSFOIINX SHAOKPHHHYIO PETYJISIINIO )XU3HEIeATeTbHOCTH oprann3MoB. Kiaccudukanmsy

TOPMOHOB: CTCPOHbI, IMPOU3BOAHBLIC AMHWHOKHUCIOT, MNOJHUIICOITUAHBIC U OCIIKOBBIE




ropMoHbl. OTJenbHbIE NPEACTABUTENN: ICTPAANOI, TECTOCTEPOH, MHCYIIUH, aPEHAJINH.

4 JlekapcTBa. I[loHsiTHE O JEKapcTBaX KaKk XUMHOTEPANEBTHUYECKUX IMpernaparax.
KpaTkue wucTOpuYecKHe CBEACHHS O BO3HUKHOBEHWH W Pa3BUTUU XHUMHOTEPAIUU.
[pynmbl  JieKapcTB:  CyiabdamuIbl  (CTPENTOUMI), AHTUOMOTHKH (NMECHUIMIUIMH),
QHTUNMPETUKN (ACIIUPUH), aHAJBIETUKHU (aHaNbIMH). MeXaHnu3M JIelCTBUS HEKOTOPBIX
IIeKapCTBEHHBIX MIPENapaToB, CTPOSHUE MOJIEKYJI, IPOTHO3UPOBAHKUE CBOICTB HA OCHOBE
AQHAIM3a XUMHYECKOTO CTPOCHHS. AHTUOMOTHKH, WX KiIacCU(UKAIMS MO CTPOCHUIO,
TUIy U CHEKTpy nelcTBus. be3omacHble crnocoObl MpUMEHEHUs, JIEKapCTBEHHBIE
(opMBI.
o  |Pemenue 3ana4 mo teme «bA JI» 2
KoHTpoJibHbIE padoThI HE
[pPeyCMOTPEHO
CamocTosiTesibHas padoTa 00yyauuxcst 1 3
IHOIIFOTOBKa npezentanu «CoBpeMeHHbIe JIeKapcTBa'
Conep:xaHue y4eOHOIo MaTepHuaJia
Tema 2. 14. Xumus B :xu3uu [Ipakruyeckue 3ausitus 6

o0IecTBa

1

XuMus u IMPOU3BOJACTBO. Xumudaeckas MPOMBIIIJICHHOCTb U XUMHYCCKUEC TCXHOJIOTHUH.
CLIpBe JJIsA XUMHYECKOU MMPOMBIINIJIICHHOCTH. BO,Z[a B XMMHYECKOU IMPOMBIIIJIICHHOCTH.
3H€p-FI/I$I A1 XUMHUYCCKOro Ipou3BOACTBA. HaquHe MNPUHOHUIIBI XUMHUYCCKOI'O
IMPONU3BOJACTBA. 3aIHI/ITa Oprn(a}omeﬁ Cpeabl W OXpaHa Tpylda IIPpU XHUMHYCCKOM
IMPONU3BOJACTBC. OcHOBHBIE cTagnun XUMHUYCCKOI'o MMPOU3BOJACTBA. CpaBHeHI/IC
MPON3BOJACTBA aAMMHAKa U MCTAHOJIA.

XHMHA B CEJIBCKOM X03s1iicTBe. XMMU3aLUs CEIILCKOTO X0341CTBA U €€ HAIIPABJICHMUS.
Pacrenuss M 1ouyBa, MOYBEHHBIN MOTJIOLIAIONIMM KOMIUIEKC. YI0OpeHuss U uX
Kkinaccupuka-ius. XUMHYECKHE CpeACTBa 3aIlIUThl  pacTeHHH. OTpuLlaTeNbHBIE
MOCIEACTBHSL  NMPUMEHEHHs] TIeCTHMUUIOB U Ooppba ¢ HUMU. XHUMH3ALHUs
PKUBOTHOBOJICTBA.

XuMHus W IK0JOrusl. XHMHUYECKOE 3arpsi3HEHUE OKpyxaromeil cpeasl. OxpaHa)
ruapocde-ppl OT XUMHUYECKOro 3arps3HeHus. OxpaHa TMOYBBI OT XUMHYECKOIO
sarpsizHeHusi. OxpaHa atMocdepbl OT XHUMHUYECKOTo 3arpsisHeHus. OxpaHa (Iiopbl U
q)ayHBI OT XUMHNYCCKOTI'O 3a-IrpA3HCHUS. buorexnosorust u reHHas HHXXCHCPUS.

XHUMHUA U MOBCeTHEBHAS KU3HDb YejioBeKka. JlomamHsag anTteka. Moromue 1 YuCTIINe

cpenctBa. CpenctBa 00pbObI C OBITOBBIMH HACEKOMBIMU. CpecTBa TUYHON TMTHEHBI U




KOC-METHKH. XHUMHUSI H yIa. MapKI/IpOBKI/I YIIAaKOBOK IMHMIICBBIX W THT'HCHHUYCCKUX]
MPOAYKTOB 1 YMCHHEC UX YHUTATh. DKONOTHA KHUJIMIIA. XWMHUS 1 TeHETHKA YeJIOBEKa.

IpakTHYecKre 3aHATHS 3
X¥UMHUS B )KU3HU 00IIECTBA
KouTpoJibHbIe padoThI 1

1 PZ[Hq)(bepeHquOBaHHHﬁ 3a4eT

CamocTosiTesibHasi padoTa 00yYaroIMXxcst 3

1 [[IogroroBka npe3eHTanuu «XUMHUYECKasi HayKa — IIPOU3BOICTBY»
2 [MoaroroBka cooOmeHni «XUMHS Ha CTPAXKE SKOJIOTHYECKOTO 3arps3HEHUS»
3  [[loaroroBka BUKTOPUHBI «XHUMHS B MOEM IOME»

YPpoBHU OCBOEHHSI Y4EOHOI0 MaTepuaa:

1 — o3HakomMuTENBHBIN (Y3HABAaHUE PaHEE N3YUYEHHBIX OOBEKTOB, CBOMCTB);

2 — pEeTPOAYKTHBHBIN (BBITIOJIHEHHUE JIEATEILHOCTH 110 00pa3ily, HHCTPYKIIMH WK TI0JT PYKOBOJICTBOM);

3 — IPOYKTUBHBIH (TNIAHUPOBAHUE M CAMOCTOSATEIHLHOE BBIMTOTHEHUE ACSITSIIBHOCTH, peIIeHNEe TTPOOIEMHBIX 3a/1a4).




3. YCJIIOBUS PEAJINBAIINU TPOT'PAMMBI YYEBHOTI'O TIPEJJMETA
3.1. TpeOboBaHusi K MUHMMAJbHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0

Peanu3anus mporpamMmbel ydeOHOTO mpeaMera TpeOyeT Haaudus ydeOHOTO
KaOuHeTa <« XUMUI»

O6opynoBanue yueOHOro kabuHeTa: 000pyJOBaHHbBIE MECTa JJI MpernogaBaTeis
U CTYICHTOB IO YHCIY TIOCAJOYHBIX MECT, Y4eOHUKH, KOMIUIEKT y4eOHO-
METOJANYECKUX MOCOOUIA, KOMITBIOTEDP, BUIEOIIPOEKTOP.

TexHuueckue cpecTBa 00y4eHus: MyJIbTUMEANITHAS YCTAHOBKA, KOMIIBIOTEPHI.

3.2. UndopMmaumnoHHoe odecnieyeHrne 00yueHust

OCHOBHBIE HCTOUYHUKH:

1. I'abpuensn. O.C., OctpoymoB W.I'., CrnagkoB C.A. Xwumusa. 10, M.:
Hpoda,2019.

2. I'abpuensn. O.C., OctpoymoB W.I'., CrmagkoB C.A. Xwumusa. 11, M.:
IIpocsemenne,2019.

3. Epemun B.B., Ky3smenko H.E., Tepeunn B.U., Jlynun B.B. Xumusa 10, M..
Hpoda, 2019

4, Epemun B.B., Ky3emenko H.E., Tepenun B.U., Jlyaun B.B. Xumus 11, M..
Hpoda, 2020

JIOTIOJIHUTENbHBIE UCTOYHUKHU:
1. Ta6puensn. O.C., Xumus. 10, M.: [Ipoda,2015.
2. T'abpuensu. O.C., Xumus. 11, M.: JIpoda,2015.
3. lsetkoB JI.A.. Oprannueckas xwumus. M.: ['ymanutapHoe u31. IEHTP

BJIAJIOC, 2003.

4 Pynzutuc I'.E., ®enpaman @.I'. Xumusa M.: IIpocsemenue, 2019.
5.Ky3smenko H.E., Epemun B.B. Xumusa. M.: Dk3amen: M3narensckuii 1oM
"OHUKC 21 Bex", 2010.
6. Epoxun.FO.M. Xumus. M.: U3natenbckuit ieHTp «Akagemus», 2013.
7.Epoxun KO.M., ®ponos B.U.. COopHHK 3a/1a4 ¥ yNpaxHEHUN 10 XUMUHU (C
JTWJIAKTUYECKUM MaTepuaiom). M.: Beicimias mikosna, 2007.



4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O

MPAKTUYECKUX  3aHSTHUU,

HNPEIMETA

KoHTpoJIb M OLEHKA pe3yabTaTOB OCBOCHUSA NUCUUILUIMHBI OCYIIECTBIIAETCS
IpernojaBareyieM B IPOLECCE  NPOBEACHUS

TECTUPOBAHMS,

3aJaHuM, UCCIICIOBAHUM.

a TaKXXC BBIIIOJHCHUA 06y‘—IaIOH_[I/IMI/IC}I HWHAWBUYAJIbHBIX

Pe3yabTarbl 00yueHus
(ocBOEHHBIE YMEHMS, YCBOCHHbIC 3HAHUA)

@opMbI 1 METOABI KOHTPOJIS
U OLIEHKHU Pe3yJIbTATOB
00y4yeHust

YMeTs:
- BBITIOJTHATH pacyYETHHIC 3a/1a4H;

Texymumii KOHTPOIb B hopMme:
- PAKTHUYECKUE PadOTHI;
-KOHTpOJIbHas paboTa;
-CaMOCTOSITEIIbHBIE PA0OTHI;

MOJIb30BaTHCS
000py10BaHUEM;

nabopatopHON  TOCylIOM U

- OTYETHI 1a0OPaTOPHBIX PadoOT;
- PAKTHYECKUE pPadOTHI;
-CaMOCTOSITEIbHBIE PA0OTHI

- OMNPENIEIIATh XapaKTep XUMUYECKON CBA3U; CTETICHb
OKHCJICHUS,

- PAKTHUYECKUE PadOTHI;
-KOHTpOJIbHAs paboTa;
-CaMOCTOSITEeIIbHBIE PA0OTHI;

- COCTABJISITh YPAaBHEHUSI XUMUYECKUX PEAKLINM;

- OTYETHI JaOOPaTOPHBIX PabOT;
- MPAKTHYECKUE PadOTHI;
-KOHTpOJIbHAs paboTa;
-CaMOCTOSITEIIbHBIE Pa0OTHI;

3HaTk: Texkyuuit KOHTPOJBL B popMme:
- (hopMyJIMPOBKH OCHOBHBIX 3aKOHOB XUMUHU; - TECTHPOBAHUSA IO TEMam
JACIUTLIVHBI,
- YCTHBIN OIIPOC;
-XUMUYECKHE TUKTAHTHI;
- (hOpMyYIHPOBKY MEPUOIUIECKOTO 3aKOHA; - TECTUPOBAHUSA [0 TeMaMm
JHACLUILIAHBL,
- YCTHBIN ONpOC;
- BUJIBl XUMHYECKOU CBSI3H; - TECTUPOBAHUSA [0 TeMaMm
JACIUTLIAHBI,
- YCTHBIN OIIPOC;
-XUMHUYECKUE TUKTAHTHI;
- TEOPUIO DIICKTPOJIMTUYECKON JUCCOLIALINM; - TECTUpPOBAHUA II0 TeMaM

JTVCLUTUIMHBI,
- YCTHBIU OIIPOC;

JoKIIaga mo pedepary wiu
COOOIIEHHIO;




-XUMHUYCCKHUEC NUKTAHTHI,

- ITOJIOXKCHUC MCTaJIJIOB u
HCpHOIIH‘IGCKOﬁ CHCTCMC,

HCMCTAJIJIOB B

- TECTHPOBAHUS MO
JTVCLUIUINHBL,

- YCTHBIU OMpOC;

- Jokiana mno pedepary HId
COOOIIEHUIO;

-XUMUYECKHUE TUKTAHTHI;

TCMaM

- OCHOBHBIC IIOJIOKCHHUSA TCOPUHU XHUMHYCCKOTO
CTPOCHUS OPTraHUYICCKUX BCHICCTB,

- TECTUpPOBAHHUA IO TEMaM
JUCIUTIINHBL,

- YCTHBIU OITPOC;

- Jokinana mno pedepaTry HIA
COOOIIECHHIO;

-XUMHWYCCKHUC NTUKTAHTDI,

- 00my0 ¢opMmyay ajJKaHOB, AJIKEHOB, AJIKUHOB,
aNKaJUCHOB, apeHOB M JPYIHMX OPraHUYCCKUX
KHCJIOT ¥ COCJIUHCHUI;

- TECTUPOBAHUA IO
JUCITUTUTUHBIL,

- YCTHBIN OIIPOC;

- Jokinana mno pedepaTry HIA
COOOIICHHIO;

-XUMUYECKUE TUKTAHTHI,

TCMaM

- TOMOJIOTUYECKHUM pAad 1 BUABI U30MCPHH.

- TCECTUpPOBAaHHA 110 TEMaM
JUCHHITIINHBI,

- YCTHBIN ONPOC.




JUCT AKTYAJIM3AIIUU PABOYEM ITPOT'PAMMBI

JlaTa
aKTyaJIu3anuu

Pe3yabTarhl akTyau3auuu

damuiaua N1.0. u
noANuCh JINIA,
OTBETCTBEHHOIO 3a
AKTYaJIU3aLMI0

C=RU, O=I'bINOY CMI'K r.Cbi3paHb,
CN=KacbimoBa Jlona Ka3umoBHa,
E=medgum@yandex.ru
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