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NMOSACHUTEJIBHAS 3AITUCKA

[IporpamMva  00Me00Pa30BATENHHOTO YIeOHOr0  IMpeaMeTa OVIL.11 Xumusa
mpenHasHaueHa U M3YYEHHA  XMMHH B OBIIOY «CCXT», pealu3yromero
0Gpa3oBaTEbHYIO IPOrPaMMy CPEIHEro OOIIEro o0pa3oBaHusl B IIpeJieNiaX OCBOCHUA
OCHOBHOH TpodeccuoHansHolt 00pa3oBaTeNbHON MporpaMMbl CIIO (OITOII CIIO) mo
npodeccun 35.01 13. TpaKTOpPUCT — MAMIUHUCT CeNbCKOXO03SHCTBEHHOIO ITPOU3BOJICTEA
Ha Gase OCHOBHOI'O OBIIEro 0BpPa30BaHIs [PY MOATOTOBKE KBAT(ULEPOBAHHEIX pabounx
¥ CIyXKallHX.

Ilporpamma paspaboTaHa Ha OCHOBE Tpebopanuit ®I'OC cpegHero 0OIIETo
06pasoBaHys, NPEeNbABIsSeMBIX K CTPYKTYpe, COICPKAHMIO U pesylnbraTaM OCBOCHNA
ob1eobpazopatensHoro yuebHoro mpeamera OVIL11 XuMus , Ha OCHOBE IIPUMEPHOH
nporpamMMel 0011e00pa3oBaTebHOMI yueOHOH JTUCIMILTHHBL «XUMUS, pEKOMEHI0BAHHOM
dejiepalbHbIM TOCYaPCTBEHHBIM aBTOHOMHBIM YUPekKICHIEM «DenepalibHEIA HHCTHTYT
pasBuTHs  00pasoBaHMsA»  JUId  peaNu3aluu OCHOBHOU  TPOQecCHOHAIBHON
oGpazoBaTensHoll mporpamMmel CIIO Ha 6ase OCHOBHOTO obmero obpa3oBaHus |,
IMTpotoxon Ne 3 ot 21 mtons 2015 ., PerucTpalyoOHHEINA HOMep pelieH3uu 385 0T 23 Mo
2015 r. ®TAY «®UPO» no npodeccun CIIO 35.01 13. TpakTOpuCT — MAIIMHUCT
CEJIbCKOXO03SIHCTBEHHOTO IIPOU3BOJICTBA

Conmepskanue mporpammel  OVIL11 Xuwmus HampasieHO Ha  JIOCTHIKCHHE

CIEIYIOIUX LeTIei:

. dbopmupoRanue y OOydalOWMXCs ~YMEHMA  OUCHHBATH  3HaYMMOCTR
XUMUYECKOTO 3HAHUS 71 KaKI0T0 YeJI0BeKa;
. bopMUpoBaHTE Y 00YUAOMMXCS LENOCTHOTO NPECTABICHUS O MUPE 1 pOJIH

XUMHH B CO3JaHUM COBPEMEHHOW eCTeCTBEHHO-HAay4yHOM KapTHHBI MHpa; YMEHHA
OBBSICHITE OOBEKTHl U IIPOIECCHl  OKPY/KAMOMIEW JeHCTBUTEIBHOCTH: TIPUPOIHOM,
CONMAIBHOM, KYIBTYpPHOW, TEXHNYEeCKOH Cpelbl, - MCHOJb3ys IS 3TOr0 XHMMHYECKHE
3HAHUS;

‘ pasBUTHE Y OOYUAIOLIUKCS YMEHUH pasnuyaTh (aKThl U OLUEHKH, CPaBHUBATE
OIleHOYHbIE BBIBOIBI, BHUIETh WX CBA3b C KPUTEPHSME OLEHOK K CBS3b KPHTEPHUEB C
oTIpeJieNieHHON cucTeMoll HEeHHOCTER, (QOPMYIUpOBaTh K 000CHOBLIBATE COOCTBEHHYIO
TIO3ULINIO;

. nprobpeTeHre  0o0yJarolUMucs — OIbITa pazHooOpa3HOl  JIesATeNBHOCTH,
[TO3HAHHMS 1 CAMOIO3HAHNS, KJFOUEBBIX HABBIKOB, MMEIOUIUX YHHBEPCAJIBHOE 3HAYCHHUC
ISl Pa3TMUHBIX BHOB JEATENbHOCTY (HaBBIKOB PEIICHUA npobiieM, MPHHSATUS PELIEHHH,
[IOMCKA, aHaT3a W 00paboTKH WHAOpMalWH, KOMMYHHUKATMBHBIX HABBIKOB, HABBIKOB
M3MepeHuil, COTpyAHITeCTBa, 0e30MacHoro obpalleHnsa ¢ BEIIECTRAMU B TTOBCEQHEBHOM
KU3HN).

B mporpaMMy BKJIOUEHO COIEp)KaHHe, HaIpaBJIeHHOC Ha bopMUpOBaHHUE Y
CTY/IEHTOB KOMIIETEHIIUH, HEOOXOMMMBIX VL1 Ka4ECTBEHHOTO OCBOCHHA OITOIT CIIO 1o
npodeccun 35.01 13. TpakropucT — MaMHUCT CeNbCKOXO0359HCTBEHHOIO IIPOM3BOLCTBA
Ha Gasze OCHOBHOTO OGIIEro 06pa30BaHHs ¢ TONydeHIEM CPEIHEro 0DIIEro obpazoBaHus,
[POrpaMMBbI [TOATOTORKH KBATH(QUIIHPOBAHHBIX pa6ounx u cryxamux (IITIKPC).



OBIIAS XAPAKTEPUCTHUKA OBIIEOBPASOBATEJIBHOT'O
VUEBHOI'O ITPEJMETA OVYIL11 XUMMHA

Xumus - 5TO Hayka O BEIECTBaX, HX COCTaBe M CTPOCHHH, CBOHCTBaX H
pEBPAleHHAX, 3HAUECHWM XUMAYECKMX BCIIECTB, MATCpHaJoB U IIPOLECCOB B
NpPaKTUYECKOH IesTelIbHOCTH YeIoBeKa

CogepxaHue  00LIE00Pa30BATENHFHOTO yIeOHOrO IPEaMeETa OVIT 11 Xumwus
HATIPaBJIEHO HA YCBOEHUE O0YUAOIINMHICH OCHOBHBIX TIOHATHH, 3aKOHOB U TEOPHUH XHUMUH;
ORNIANIEHIE YMEHHSMM HabIoaTs XUMHUYECKHe fABJICHHUS, MPOBOIUTE XUMUYECKUI
3KCIIEPMMEHT, TPOU3BOJUTH pacdyeThl Ha OCHOBE XUMHUECKHX GbopMyn BEIIECTB H
ypaBHEHMI XMMUUECKHX peakui.

B mpoilecce U3yYeHUS XUMEHM y OOy4arOIIMXCs PA3BUBAIOTCA IMO3HABATCIIBHBIC
WHTEpeChl U MHTENEeKTyalbHble CIIOCOOHOCTH, NMoTpeGHOCTH B CaAMOCTOSTENIBHOM
npuoGpeTeHns 3HaHMil O XHMHUH B COOTBETCTBMM C BOSHHKAIOIMMMH JKUSHEHHBIMH
poGIeMamyl, BOCITHTEIBaeTCS OepekHoe OTHOIIEHHS K IPHpOAe, TTOHUMAHNE 3I0POROIO
oGpa3a JKHU3HH, HEOOXOAUMOCTH HPETYIPEexKACHNA ABIIEHUN, HAHOCAIMX BPEN 3A0POBRIO
u okpyxatomeli cpege. OHM  OCBaMBAalOT TIPHEMbL  IPaMOTHOTO, 6e30macHOro
HCTIONB30BAHNS. XUMUUECKIX BEIECTB ¥ MATEPUATOB, [IPHAMEHIEMEIX B OBITY, CETIBCKOM
X035MCTBE W Ha [IPOU3BOICTBE.

B OBIIOY «CCXT» OVIL11 Xumug usydaetcs B oObéme 282 gaca, W3 HHX
ayquTOpHas (oOs3aTenbHas) Harpyska obyuaromuxcs, BKIFodas 1abopaTOpHBIe OIBITHL
[pAKTUYECKHE 3aHATHS M J1abOpaTOPHO-IPAKTUUECKUE 3aHATHA, - 188 uyacos;
BHeayIUTOPHAs CAMOCTOsITeIbHas paboTa CTyAEHTOB - 94 gacos. ,

Peanaalis 1elyKTUBHOIO TIOXO0/a K H3YYeHHIO XMMUH CIIOCOOCTBYET PasBUTHIO
TaKUX JIOTHYECKWX orepanuii MBIIUIEHHS, KaK aHanu3 W CHHTES, 00001IeHHE H
KOHKPETH3aLHsl, CpaBHEHUE W aHAJIOTHS, CHCTEMATH3AIMS 1 kaccupuKays 1 1Ip.

Wsyuenne OVIL11Xumun B OBIIOY «CCXT», pealusyiouero 00pazoBaATENBHYHO
IporpaMMmy cpefHero obmero odpa3oBaHus B NMpeJenax 0CBOCHUA OIIOII CTIO Ha Gase
OCHOBHOTO 0OIIEro 00pa30BaHusA, WMeeT CBOM OCODEHHOCTH B 3aBHCHMOCTH OT npodus
TPOMECCUOHANBHOIO 00pa3oBaHus. 3TO BBIPAKACTCS B CONEPKAHHIH o0yueHus,
KOJIMUECTBE YACOR, BBINEIIEMBIX Ha M3y4EHHE OTHEBHBIX TEM IIPOrpaMMBI, rnyOuHe X
OCBOGHHUs oOOyuarommMucs, o00beMe U XapaKTepe MPaKTHICCKUX 3aHATHN, BHJIAX
BHeayIUTOPHOM CaMOCTOSTENbHON paboThl CTYICHTOB.

[Ipu  oceoennn  npodeccun  35.01  13.  Tpakropuct —  MAMIMHHCT
CeNbCKOXO3AHCTBEHHOTO TIPOM3BOCTBA TEXHHUECKOro Mpoduas NpodeccHOHAIBHOTO
o6pazoBaHns XuMus H3ydaeTcs Ha 0a30BOM YpOBHE ®dI'OC cpennero obmero
oOpa3oBaHys.

B mpouecce n3yuerns OVIL11 Xwumus TEOPETHHECKHE CBEACHHS JOMOJIHAOTCA
JEMOHCTpAlliAMHU,  71a00paTOpPHEIMH  ONBITaMM M TPaKTHHCCKUMM  3aHATISIMM.
SHAUMTENBHOE MECTO OTBOIMTCS XUMHUYECKOMY OSKclepuMeHTy. OH  OTKpBIBACT
BOZMOXHOCTE (OPMHUPOBATE y OOydaroImuxcs CHELMAlbHBIE MPEAMETHBIC yMCHIMA:
paboTaTh ¢ BelleCTBAMHY, BBITIONHATE IPOCTBIE XUMUYECKHUE OTIBITHL, yHHTE be3omacHOMY U
SKOJIOTMUECKH IPaMOTHOMY OGpalleHHEO ¢ BELIECTBaMM, MaTepuaiaMy U Nponeccamu B
OBITY ¥ Ha TIPOU3BOICTRE.

Jlis  OpraHM3aluy  BHEAyIUTOPHOM  CcaMOCTOATENbHOH paboTEl  CTYJAEHTOB,
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OBJI2I€BAIOIIMX npogeccuei 35.01 13. TpakTtopucT  —  MAlUIUHHUCT
CeTbCKOXO3SICTBEHHOTO MPOM3BOICTBA TEXHWUECKOTO MpPOQHILT npodeccroHaIbHOTO
ob6pasoBaHus,  IpEICTaBJIEH NpUMEpPHBIA  TepeueHb  pedeparos (moks1anoB),
VHIMBUIYalIbHBIX IIPOEKTOB.

B nporecce uzyderns OVIL11 Xumusd BakHO dopmupoBaTh HHOOPMAMOHHYIO
KOMIIETEHTHOCT o0yuaronuxces. ITosToMy TpH OpraHH3aIii caMOCTOSTENBEHOW PabOThI
HEOOXOIMMO aKIEHTHPOBaTh BHHMAHHE OOYYAaloOMXCs Ha IOUCKES uHpopMalUK B
cpeicTBax MaccMenua, MHTepHeTe, yuebHOM W  CIENUAbHOH JMTEpaType ¢
COOTBETCTBYIOMIUM OGOPMICHUEM U TIPEACTABIEHUEM PE3YIILTATOR.

Wsyuenne 0061e00pa3oBareIbHOI0 yuebroro mnpenmera OVILII Xumus
3aBepIIAeTCs TOJBEICHHEM HTOTOB B (OpPME muddepeHIHPOBAHHOTO 3a4eTa B paMKax
IPOMEKYTOUHOM aTTECTALUY CTYAEHTOB B IIPOLECCE OCBOCHNA OIIOII CITO (TIIKPC.).

MECTO OBIIIEOBPA3OBATEJBHOI'O YUEGHOI'O MPEJIMETA OVIIL.11
XUMUS B YYEBHOM IIJIAHE

O61e0dpasoBaTeIbHbIM yueOHBINH MPEeaAMET OVIL11 Xumus ssnsercs y4eOHBIM
TIpeIMETOM 10 BBIOOPY M3 00s3aTCIbHOM npenMeTHOM obnacTu «ECTECTBEHHBIE HAYKM»
®I'OC cpejiHero od1ero 0dpa3oBaHUs.

B OBIIOY «CCXT», pealusyrouero o6pasoBaTeNbHYIO NporpaMMmy CpeIHEro
obmero o0pa3zoBaHusg B IPEJeiax OCBOCHUA OTIOIT CTIO ua 6a3e OCHOBHOTO OOILErO
obpasoBanns, ydebusii npegmer OVIL11 Xumus usyqactcs B ob1eobpazoBaTeIbHOM
rukie ydednoro OTIOIT CTIO na 6ase OCHOBHOIO o61iero 06pazoBaHus C MOTydEHUEM
cpefHero odmero 00pasoBaHus (TITTIKPC).

B yue6nbix miaHax OBIIOY «CCXT» yue6nsiit npeaymer OVIL11 Xumusa BXOAUT
B COCTAB OO0Ie00pa30BaTENBHEIX YUEOHBIX IPEIMETOB MO BLIOOPY, (POPMUPYEMBIX M3
oBs3aTeNEHEIX TIpeaMeTHBIX o0macTeli @I'OC cpenHero oburero ooOpasoBaHusd, g
npodeccun 35.01 13. TpakTOpHCT — MAIIMHUCT CENBCKOXO03sIHCTREHHOTO ITPOU3BOJICTRA .

PE3VJILTATHI OCBOEHMS OBI[EOBPA3OBATEJIBHOIO YHEBHOTO
MPEIMETA OVIL11 XUMMSA

OcBoeHne cofepxaHus o06Ieo5pasoBaTebHOrO y4eOHOTO IpenMera OVIL11
Xumuist, 06ecIIeunBaeT TOCTHKEHHE CTYIEHTaMU CIIENYFOIIUX pe3yIbTaToB:

. JIMYHOCTHBIX:

_ yyBCTBO TOPIOCTH M YBAXKEHWsS K HCTOPHM U JOCTIKCHUAM OTEeUeCTBEHHOM
XUMUUECKOH HAyKW; XUMHUYecKd [pPaMOTHOE TIOBENCHHE B npotheccroHaAIBHOM
NEeATENBHOCTH | B OBITY TIPH O0pAIlCHUH C XMMUYECKUMH BEIECTBAMY, MaTepualaMil I
IpolecCaMi;

- TOTOBHOCTH K TPOJOTKEHUIO 00pa3oBaHUSA W TIOBBILICHUA KBATH(pUKALUH B
u3GpaHHON  MPOMECCHOHAIBHON JeATENBLHOCTH ¥ OOBEKTMBHOE OCO3HAHHE  pOIH
XUMWYECKUX KOMIOETEeHIIMI B 3TOM;

. yMEHHE WCTONB30BaTh JOCTIKEHHS COBPEMEHHOH XMUMHUECKOH HayKu W
KUMWUECKIX TEXHOIOTUT Ulsl [TOBEIIIEHHS COOCTBEHHOIO HHTEIIEKTYaAlIbHOT0 pasBUTHUS B
BEIOGpaHHOM PohecCHOHANBHON N TeIbHOCTH,

. MeTanpeIMeTHBIX:

- WCTIONB30BAHNE PA3IUYHBEIX BUJIOB NO3HABATENBHON IEATENBHOCTH M OCHOBHBIX
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MHTE/UIEKTYAIBHBIX ONepalliii (TOCTaHOBKA 3312y, dbopMyIUpOBaHUS THUIIOTE3, aHaIKU3a
¥ cuHTe3a, cpapHeHmd, 000OIeHUs, CUCTCMATU3ALNM, BBIABJICHUA [IPUUHUHHO-
CJIEJICTBEHHBIX CBA3eil, IOWCKA aHANOroB, (OPMYIMPOBAHHA BLIBOJIOB) I peILIeHUS
[OCTaBJIEHHON 3amayM, MpUMEHEHHe OCHOBHBIX METOMOB TIO3HAHMA (HabmroieHHs,
HAYJHOTO SKCIIEPUMEHTa) Ui M3YHCHHUS PasiHdHBIX CTOPOH XUMHUYECKHX OOBEKTOB H
TPOIIECCOB, ¢ KOTOPLIMHI BO3HHUKACT Heo0X0IUMOCTh CTAJIKMBATHCS B npodeccuoHaAIBHON
chepe;

. JCIIONB30BAHHME  pA3NIMYHBIX ~ MCTOYHHKOB Ui TOJNYHCHHS XUMUYECKOM
uHQOpMAaluy, YMEHHE OLCHUTH €€ JOCTOBEPHOCTH Ui JOCTHKEHMS] XOPOIIUX
pe3yNbTaToB B TIPOhecCHOHATEHOM cepe;

° IPEAMETHBIX:

- chOPMUpPOBAHHOCTE MPEACTABICHHH O MECTE XUMHHU B COBpEMEHHOH Hay4HOU
KapTUHEe MUPa; TOHUMaHHE POJIH XUMHH B bopMHUpOBaHKHK KPyrozopa H (YHKIMOHAIBHOH
rPaMOTHOCTH HeNOBEKA IJIst PelIeHHs IPaKTHHECKUX 3a/ad,

. BRAfeHNE OCHOBOIOIArAIOMAMYI XUMHYECKUMH TIOHATUAMH, TEOPUSIMH, 3aKOHAMU
U 3aKOHOMEPHOCTSMHU; YBEPEHHOE TOJIb30BaHUEC XIMMYECKOW TEPMUHOJIOTHEH U
CHEMBOJIMKOH;

. BIIaJeHie OCHOBHBIMY METOJAMHU HAYYHOTO TO3HAHHSA, HCTIONB3YEMBIMU B XUMUH:
HaOIOEHUEM, OIHCAHHEM, U3MEPEHHUEM, 3KCIIEPUMEHTOM; YyMEHHC o6pabaTsIBaTh,
OOBSICHSTE pPe3yNbTaThl IIPOBEIEHHBIX OINBITOB W JenaTk BBIBOMBL FOTOBHOCTB H
CIIOCOBHOCTH IPHMEHSTH METO/[bI TIO3HAHS TIPU PEIICHAM MPAKTHICCKUX 33721,

- cpOPMHPOBAHHOCTE YMEHHsI JaBaTh KOJMYECTBCHHBIC ONCHKH H MIPOU3BOJIUTH
pacyeThl 10 XUMUUECKUM (POpPMYJIaM U YPaBHEHUAM;

- BrajieHie TPaBUIaMK TEXHUKH OE30TacHOCTH NP UCTIONB30BaHMM XUMHICCKUX
BEIIECTB;

- copMIpPOBAHHOCTh COOCTBEHHOHM TMO3ULAM [0 OTHOUICHHIO K XAMHUECKOH
yH(OpMAlIHK, [101y4aeMOU U3 PasHBIX UCTOUHHKOB.

COJEPKAHUE OBILEOBPA3OBATEJIBHOI'O YYEBHOI'O
MNPEAMETA OVIL11 XVIMM
BreneHne
OpraHudecKas XUMUSI
1. TIpeameT opraHu4ecKol XUMHH.
Teopus CTPOEHUsI OPraHNYECKUX COEMMHEHNH

TIpemver oprauudeckoli xwumud. IToraTHe 00 OpraHW4ecKoM BEIIECTBE W
opraaudeckoil xmwmun. KpaTku#l od9epK HCTOPUH pPasBUTHA OpraHu4ecKod XUMUH.
BurtanumsMm ¥ ero kpyueHue. OCOOEHHOCTH CTPOEHMS OPraHMHECKHX COETUHEHUMA.
KpyroBopoT yriepoza B MPUPOJE.

Teopusi cTPOEHHUS] OPraHUYECKUX COeIHMHEHHH A. M. Bytaeposa. IIpenochUIKi
co3gaHus Teopun cTpoeHusi. OCHOBHEIC NONIOKEHH TEOPUN CTPOCHHA A. M. Bytiepona.
XuMuueckoe CTPOEHHE M CBOMCTBa OpraHMYeckux BellecTB. IToHATHE 00 u30MEpHH.
CriocoBB! 0TOBPaKEHHs CTPOECHHS MOTEKYIBI (HOPMYIIB, Mojien). 3HaueHue Teopur A.
M. ByTnepora JUtst pa3BUTHA OPraHiUeCcKod XUMHH i XUMUIECKUX IIPOTHO3O0B.

CTpoeHue aToMa yriepofa. DNEeKTPOHHOE 00IaKko U opbuTalb, S- U P-OpOHUTAIL.
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DfeKTPOHHBIE U 3NEKTPOHHO-Tpauyeckne POpMyssl aroMa yriepoia B OCHOBHOM U
B036YKIeHHOM cocTosiHUAX. KoBaneHTHas XUMHUYECKas CBA3h U €¢ kiaccuukanus 1mo
crocoby mepeKpbiBaHis opouTanelt (cT- i M-CBSI3H). TTonsiTre rudbpuan3anuy. PasmuuHble
TUIB! THOPYAM3ALME U GOPMA aTOMHBIX OpOUTAINEH, B3AMMHOE OTTANIKHUBAHNC THOPHUIHBIX
opOuTasiell 1 UX PacToOXKEHNE B IPOCTPAHCTBE B COOTBETCTBHH C MUHIMYMOM 3HEPIUH.
TCeoMeTpHsi MOJIEKYJ BEIIECTB, OOpasoBaHHBIX aTOMaMH yTIepoia B Ppa3IMYHBIX
COCTOSIHUAX TMOpUIU3aLIIH.

Knaccudukanus OPraHHYeCKHX COEIUHEeHHH. Knaccudukanus OpraHAYecKUX
BeIeCTB B 3aBUCHMOCTH OT CTPOeHHsl yriepofHoi uemu. IlonsTwe (byHKIIMOHAJIBHOM
rpymisl. Kiiaccudukaius opraHidecKux BeIeCTs Mo THILY (hYHKIIMOHAIBHOMA TPYIIIIHL.

OCHOBBI HOMEHKIATYphl OPraHWYecKHX BemlecTB. TpHBHANbHBIE Ha3BAaHWA.
PanuoHanbHas HOMEHKJaTypa Kak —[PEAIIECTBEHHUIA ~HOMEHKIATYDHI TUPAC.
Homenxnarypa IUPAC:  mpuHUOHMOEL  00Opa3soBaHus Ha3BaHWM,  CTapLIMHCTBO
(GYHKIMOHATBHEIX TPYII, WX 0003HAYEHUE B npedmkcax ¥ cypoukcax HasBaHMH
OpraHMYecKUX BELICCTB.

Tumel XHMUUECKUX CBsidell B OPraHHYECKHX COEIHHEHHSIX H CIIOCOOBI MX
paspeiBa. Knaccudukaiusi KOBaJEHTHBIX cBA3el IO BJIEKTPOOTPULATENIBHOCTH
CBSI3AHHBIX ATOMOB, CIOCOOY TepeKphiBaHMS OpOuTayedl, KpaTHOCTH, MEXaHU3MY
obpazopanus. CBA3b NPUPOJLI XUMIIECKOH CBS3H C TUIIOM KPUCTAIUTHYECKON peImeTKH
BeIlleCTBA M ero (pU3MUeCKMMU CBOMCTBAMHK. Pa3sphlB XMMITYCCKOH CBS3H KaK MPOLECC,
oGpaTHEIH ee 00pa3oBaHUIO. [ OMOUTHUECKHYN U TeTEPONMTUUECKHH Pa3PHIBEI CBSI3CH, HX
COIOCTARJIEHNAE C OOMEHHBIM U JIOHOPHO-AaKIENTOPHBIM MEXaHW3MaMH HX o0Opa3oBaHus.
IMonsTre CBOGOIHOTO panuKaia, HyKJIeo(QUuIIbHO! 1 SIIEKTPOPUIBHON YaCTULIBL.

Knaccubukanus peakiuii B OpraHW4YecKoH XHUMHH. IMougTe O THIAX M
MEXaHu3MaxX peakimii B opranuueckoil xumuu. CyOCTpaT H PEarcHr. Knaccuduxaimsa
peakimii 110 W3MEHEHWIO B CTPYKTYpe cybeTpara (mpucoeMHEHUe, OTLIEIICHHUE,
saMellenMe, U30Mepusalyus) U TUIy peareHTa (pajMKalbHEIC, HyKIe0hUIIbHbIE,
snexTpoduIbHEle). Peakunu NpHcoeInHCHNS (A,, Ag), anmuvunuposanust (E), 3aMeIIeHu
(Sr, Sy, Sg). U30MEpHA3AIUM. Pa3HOBUIHOCTH peaklyil Kaxaoro TUmMa: THAPUPOBAHUE U
JETHAPUPOBaHNE, FaJIOreHUPOBAHKE U JeraloreHupoBaHue, rufipaTatitl 1 Jeruaparaius,
THAPO-  TAIOTEHHPOBaHWE W JETMIPOTaNOreHUPOBAHMC, moyiMepu3alus "
OTHKOH/EHCAIS, TIeperpyupoBka. OCOOEHHOCTH OKUCIHTENLHO-BOCCTAHOBUTEIBHEIX
peaxiiii B OpraHuIecKoil XUMUM.

CoBpeMeHHBIE IPECTABNICHNS 0 XUMUYECKOM CTPOEHUN OpraHUHecKuX BELIECTE.

OCHOBHbIE HAaIMpaBlieHUs] Pa3sBUTUSI TEOPUM CTPOCHUS A M.Bytneposa. M3omepus
OpTaHWYecKWX BEMIECTB ¥ ¢e BUIBL CTpykTypHas M30Mepus: MEKKIIAccoBas,
YITIEpPOIHOTO CKeJleTa, TIOJIOKEHUS KpaTHOH CB3H 1 (bYHKIIMOHAIIBHON  TPYTIIEL
IIpocTpaHCTBeHHass ~ W30MeEpHsA: — reoMeTpuueckas W ONTHHECKas. IMouaTue
ACHMMETPHUECKOTO LIEHTPa. BHOJIOrUYecKOe 3HAYEHNE oTITHUECKOM uzoMepuu. BzaumHoe
BITHSHUE ATOMOB B MOJIEKYJIaX OpPraHHdeCcKuX BEMECTB. DICKTPOHHEIE 3t deKTs aTOMOB U
ATOMHBIX TPYIIT B OPTaHMYECKHX MOJeKyax. MHIyKIMOHHBIA 5hdeKT, TOTOKUTENBHBIH
¥ OTPHUIATENBHEIN, €r0 0COOEHHOCTH. Me3oMepHEIN abbexT (3G deKT cONpKEHHUs), €ro
0CODEHHOCTH.

JemoHcTpauu



KoTMyleKMi OpraHHdyecKnx BelecTs (B TOM 9YHCJIE JIEKAPCTBEHHBIX NPETapatos,
kpacuTeneit), MarepHanoB (NPHPOIHBIX M CHHTETHYECKHMX KaydyKOE, mjacTMace |
BOTOKOH) ¥ W3lenuil u3 HUX (HUTEH, TKaHel, OTACIOIHBIX MaTepHanos).

Monenu wmodexkyn CH,, C,Hs, CH, C¢Hy, CH;0H - 1mapoCTepKHEBBIE H
obpemMusie. Moseay OTTANKHBAHUS THOPHIHBIX OpOuTAallell ¢ MOMOIIBIO BO3AYUIHBIX
11apoB.

BaauMoneiicTBHe HaTpus € DTaHOIOM M OTCYTCTBHC B3aMMOJIEHACTBHS  C
TUATHIOBEIM 3(DUPOM.

OnbIThl, MOATBEPXIAIONEE HaauyHe GYHKUHOHATBHBIX TIPYNI Y COEIMHEHUHA
pa3NTUYHBIX KJTACCOB.

JIaGopaTopHO- IPaKTUIeCcKOoe 3aHATHE.

Nel OG6HapyxkeHue yriepoga U BOJAOpoxa B OpraHM4ecKoM COeIUHECHUMN.
O6HapyKeHuUe raoreHos (mpoda Befnpinreitaa).

2. IlpenesHbIe YrieBOAOPOIBI

Tomotorgueckuii psaj ajlxkaHos. IIoHATHE 00 YTNEBOIOPOJAX. OcobenHocTH
CTpOEHMs TPEIENbHEIX YITIEBOJOPOTIOB. AJIKAHBl KakK TIPECTaBUTENIA TPEAETbHBIX
YIJIEBOOPOJIOR.

DNeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNBl MeTaHa H IpYTrux
ankanos. ToMoJIornuecKkyil ps 1 u3oMmepust napapunos. HopMmalbHOE U pa3BETBICHHOS
cTpoeHMe yrieponHoi Iemu. HoMeHKaTypa aikaHOB H ANKHIIBHEIX 3aMeCTHUTEJIEH.
du3nyecKye CROMCTBA alKaHOB. AJKaHbI B IPAPOJIE.

YyMIUecKue CBONMCTBA AJTKAHOB. Peakiuyu Sp-THIA: TaJIOTEHUPOBAHUE (paboTsl
HH. Ceuvenosa), HuTpoBanue 10 KonosanoBy. MexaHHU3M peaKlHy XJIOPUPOBAHKSA
ANIKAHOB. PeaKiuu NeruIpHpOBAHNs, TOPEHHMs, KATAIMTHYCCKOTO OKHCICHMS allKaHOB.
KpeKkHHI ankaHOB, paslMuHBle BHIBI KPEKUHTa, NPUMEHEHHE B MIPOMBIIIITIEHHOCTH.
TTupony3 ¥ KOHBEPCHs METaHa, H30MEpU3alsl allKaHOB.

TIpunvieHeHne U CrHocoObl MMOJYHeHHs aJKaHOB. ObnacTy NpUMEHEHUS AJKaHOB.
TTpOMEITILTEHHBIE CIIOCOOB MOTYYeH!s ANTKAHOB: TOTy4eHIe U3 IIPUPOIHAIX JMCTOYHUKOB,
KPEKUHT TapadyHoB, TMONyYeHHEe CHHTETHHECKOTO 6eH3uHa, razupuKanmg Yris,
rUApUpoBaHue alkaHoB. JlabopaTopHbIE criocoBEl TIOTydeHus allkaHoB: cuHTes Bropua,
nexap- OOKCHIMPOBAHKE, THAPOIIU3 KapOuna ajlfOMHHUS.

[{uKa02aKaHbI, I OMONOTHYECKIH Pl B HOMEHKIIATYpa MUKJIOAJIKAHOB, HX 00IIad
dbopmyna. TloHaTwe 0 HANpPSKEHUM KA. VzoMmeprst [UKIOANKAHOB: MEXKjiaccoBad,
YIIEPONHOTO  CKejeTa, TeoMeTpUYecKas. [lomyuenne W  (GU3NUECKUE CBOHCTBA
[AKIOATIKAHOB. ~ XMMHUYECKHE  CBOWCTBA  LMKIIOANKAHOB. Crienuduka  CBOUCTB
[EKITOANKAHOB ¢ MalbIM pasMepoM IHK7a. Peakiyd NPUCOSIUHCHHS U PajMKalbHOIo
3aMeTIeHNs.

JleMoHCTpalyu

Moyenyi  MOJEKyl MeTaHa, Jpyrux ajikaHOB, pasiM4HbIX KOoH(bOopMaLINi
HHKJIOTeKCaHa.

PactBopeHHe MapapuHa B OCH3UHE U UCIAPEHHE PACTBOPUTEIIA U3 CMECH.

IlnaBneHue mapaguHa W €ro OTHOIIECHME K BOJAE (pacTBOPUMOCTB, IUIOTHOCTE,
CMauuBaHUE).

Paszjielienne CMect GEH31H - BOJa C TIOMOIIBIO JIENUTENBHON BOPOHKH.
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Topenye MeTaHa, MPONaH-OyTaHOBOM CMECH, napauHa B YCIOBHAX W30BITKA U
HeJoCTaTKa KUCIIopoia.

B3phlB cMECH METaHa ¢ BO3IYXOM M XJIOPOM. BoccTaHOBIIEHHE OKCHJIOB TSYKEJBIX
MeTamioB mapaburoM. OTHOIICHME LHUKJIOTEKCaHA K O6pOMHOI BOJE M PacTBOPY
nepManTaHaTa Kajius.

JIaBopaTopHO- NPaKTHYECKOE 3aHATHE

No 2 UzroTosienue MOIEeH MOJIEKYJl aKaHOB U TalloreHaJKaHoB.

3. 3THJIeHOBbIE U IlieHOREIE YIJIEBOAOPOIbI

[ OMOJIOTHUECKH DS AIKEHOB. OJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI 3THIIEHA U 2aJIKEHOB. ToMonoruueckuit pag u obmas (opMmyia alkeHOB.
MsoMepysi OSTUIEHOBEIX  YITIEBOJIOPOJOB:  MEXKIACCOBAd, YIJIEPOAHOTO CKeJIeTa,
TTONIOKEHHs KpaTHOil CRsI3H, reomerpirdeckasi. OCOOEHHOCTH HOMEHKIIATYPhI STHIICHOBRIX
YTIIEBOIOPOIOB, Ha3BaHUS BKHEHIINX PAAUKAIIOB. @uU3MUECKUE CBOUCTBA AITKEHOB.

XyMUecKIe CBOMCTRA ANKEHOB, DNEKTPOMUILHEIN XapaKTep peakiui, CKIIOHHOCTD
K peakI|sM [PHUCOEIHHEHNUS, OKUCICHUS, TIONUMEPH3alliH. [TpaBuiio MapKOBHUKOBA M
ero sIEKTPOHHOE 000CHOBaHME. PeakuUy rajoreHUpoBaHKA, rUIPOTaIOreHIPOBAHUS,
rugparalyu, reapuposaHus.  MexaHusm Ag-peaxtmit. Ilonarue o0  peaKusaxX
ronuMepu3alii. 1 openne alkenoB. Peakiuy OKMCTEHUs B MATKUX U JKECTKHIX YCIIOBUSIX.
Peaxipis BarHepa U e¢ 3HaueHue 1y OOHApY/KCHHs HCTPENENBHEIX YITIEBOLOPOIOE,
TTONY4YeHUs TIUKOIEH.

IlpuMeHeHre ¥ CHOCOOBI IOTyHEHUS aJIKCHOB. Vicrionb30BaHHE  BBICOKOH
PEaKIUOHHON CIIOCOOHOCTH alKEHOB B XUMAUecKoi mpoMeliieHHocTH. [IpuMeHeHune
sTUAeHa ¥ mponuieHa. [IpoMBIIINCHHBIE criocoBBl  TIONyueHHs AaJKeHOB. Peakiun
JETHAPHPOBAHNA U KpeKHHTa ankeHoB. JlabopaTopHbie CII0COOBI TIOyUEHUs aTTKEHOB.

AnkanMedsl. [loHATHE M KiacCH(UKAlMs JMEHOBBIX YIJICBOJOPOAOB IO
B3aFMHOMY PACTIOJIOXKEHHIO KPAaTHBIX CBS3eH B MOJIEKYIIC. OcobeHHOCTH BIEKTPOHHOTO U
TIPOCTPAHCTBEHHOIO CTPOEHWS COMNPAKEHHBIX IHCHOB. TloHATHE O TI-3JIEKTPOHHON
cucTeme. HoMeHKIaTypa IMEHOBBIX YITIEBOJAOPOIOB. OcoBeHHOCTH XUMUYECKUX CBOMCTB
COTPSXEHHBIX JMEHOB KaK CNEACTBHE MX OJIEKTPOHHOIO CTPOCHIUA. Peaknuu 1,4-
npucoennHernd.  [lomuimepusanus — IHCHOB. CriocoOpl  TIOMYyUYEeHHS  OUEHOBBIX
yrnesooposos: padotsl C.B.JlebeeBa, NEruipupOBaHIE AIKAHOB.

OcHOBHBIE TIOHSTHSI XUMUH BHICOKOMOJIEKYISAPHBIX coeJUHenHil (Ha npuMepe
MPOAYKTOR IOJUMEPH3ALNK 2AJKEHOE, aJIKaJHeHOB W HX ra/J0reHnpou3BoAHbIX).
MoHoMep, HOauMEp, PeaKiys MONUMEPH3aIMK, CTENCHb NOIUMEPH3ali, CTPYKTYpHOE
3peno. TuHrsl MONUMEPHBIX Lernel: NUHeWHbIE, Pa3BETBJICHHBIC, CIIHUTHIC. TTonstue o
CTEepeOperyaspHeIX TonuMepax. llomuMepsl TEPMOILIACTHIHBIC H TEPMOpPEAKTUBHEIE.
IIpencraBlienre o IUIacT™Maccax M 31acToMepax. TlonusTHIIEH BBICOKOIO H HM3KOIO
NIAaBJIEHMs, €ro cBolicTBa W IPUMEHECHUE. Karaymzatopel  Ilurmepa — Harra.
TTONHUIPOTIHIIEH, €ro TIPIMEHEHNHE U CBOHCTBA. T aioreHcoIepKaIye MOITUMeEPHL: TE(IIOH,
IOJMBUHIUTKIOpH . ~ KayuyKd  HaTypaibHBIE W CHHTETUYCCKME. CornoJIuMepsI
(6yTagueHCcTHPOIbHBIH kKaydyk). Bymkanusanus Kaydyka, pesiHa i 500HHUT.

JeMOoHCTpaluu

Moneny MOJEKYT CTPYKTYPHBIX H TPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB M
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anxamienoB. Komtexuus «Kayuyk u pesuHa.

JlenonnMepusaius kayuyka. CrylieHHe MJIEHHOro coka KaydyKOHOCOB (Momnouad,
OJlyBAHUHKOB, QUKYyCA).

JIabopaTopHO- NPaKTHYECKOE 3aHATHE.

Ne 3 OOHapyxkeHHe HEIPENeNbHBIX coeluHeHUH B KepocuHe, CKUIHOape.
O3zmakoMiIeHre ¢ o0pa3iaMi MOMUITUICHA U TOJHIPOIHIIEH . Pacniosnasanue 00pasiioBn
aJIKaHOB U alIKEHOB.

Ne 4 TlomyueHwe STWIeHA JerwipaTaiuedl 3TUIOBOTO CIMPTA. BzaumonencTBre
STHIEHa ¢ OpoMHOI BOJOH, pacTBOPOM IEPMaHraHaTa Kajwui. CpaBHeHHE [IJIaMEHU
STHIIEHA C TIIaMEHeM TIPEIebHBIX yrIIeBOI0POIOB (MeTaHa, TponaH-GyTaHOBOH CMECH).

4, AlleTHJIEHOBBIE YIJIEBOIOPO/bI

[OMOJIOrMYecKHii PAJ AIKHHOB. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE
aleTHIcHA ¥ IPYriX anKuHOB. [ OMOJIOTHYECKHH pAl M obmast GopMmylia aJKWHOB.
HoMeHKJIaTypa aleTHIEHOBEIX YIIIeBOJ0pooB. zomeprs MexXKIaccoBasd, YrIepOIHOTO
cKejeTa, IOJIOKEHHS KpaTHOH CBI3H.

XyMuYecKue CBOHMCTBA W TNpUMeHeHHe AaIKAHOB. OCOOCHHOCTH peakuui
IPUCOEIUHEHNS 110 TPOWHON YIIEpON-yIIepoiHON CBA3U. Peakiuns Kyuepoga. 1IpaBuiio
MapKOBHHKOBa TIPUMEHUTE]BHO K  alCTHICHAM. IMogBUKHOCTE aTOMa BOJOPOIA
(KWCTOTHBIE  CBOMCTBa  ankuHOB). OKHCNEHWE  AJIKIHOB. Peaknust  3eJIMHCKOTO.
IpuMeHeHNe alleTHIEHOBBIX YTIIEBOIOPOOB. TTonvBUHMUIIALETAT.

Ioaydenue ankunos. IlonyueHnue aleTWIeHa [UPOIM30OM METaHa 1 KapOuHBIM
METOLOM.

JleMoHCTpaliu

Monenu MOJIEKYITBI alleTUIIEHa U APYTUX aIKHHOB.

[MosydeHue aleTiIeHa M3 KapOuna Kaublus, O3HAKOMIICHHE C GU3NIECKUMH |
CHMWUGECKAMY ~ CBOWCTBAMH  alleTHJeHA: pacTBOPUMOCTBIO B BOZIE, TOPEHHEM,
B3aMOJIEHCTBIEM ¢ GPOMHON BOJON, pacTBOPOM NepMaHraHaTa Kajus, COAMA MEIH (I)
¥ cepebpa.

JIabopaTopHBIl ONBIT

No 5 MzroToBrienue Mojeieil MoneKysa allkMHOB, UX H30MCPOB.

5. ApoMaTH4yecKHe yriieBoJ0pPo/bl

ToMojorudecknii psil apeHoB. beH30l KaKk IPEACTaBUTENE apPEHOB. Pa3zButue
npesicTasnenn 0 cTpoeHun Oensona. COBPEMEHHBIC MPECTABICHNI 00 3IEKTPOHHOM H
IPOCTPAHCTBEHHOM CTpOEHUM OeH307a. O6GpasoBaHye apOMATHYECKOH I-CHCTEMBI.
Tomonorn Gexsonma, uX HOMeHKIaTypa, obmas ¢opmyna. HomeHknarypa i
JU3AMEIEHHEIX ~ TPOU3BOMHBIX ~ OeH3oma:  opmio-,  Memna-,  I1apa-pacTIoNIONCHNC
saMmecTuTeneil. @u3nuecKue CBOMCTRA apeHOB.

XuMuueckre CBOWCTEA AapeHoB. [IpUMephl  peakiui 3JIEKTPOGUIBHOTO
3AMELICHVS: TAIOreHNPOBAHNS, ATKUINPOBaHKs (kaTanusaTopel Opunend — Kpagtca),
HETpORaHUS, CyIbQUPOBaHUsA. Peakumy THAPUPOBAHUS H MPUCOSAMHCHIA xjopa K
Gerzomy. OcoGeHHOCTH XMMMYECKHX CBOHCTB TOMOJIOTOB bensoya. B3auMHOEe BIIHAHHE
aTOMOB Ha NpUMepe TOMOINIOroB apeHoB. OpHeHTallus B Peakliax 3IEKTPOPUIIEHOTO
samermenust. Opuenrtantsl [ 1 IT pona.

[IpuveHeHuHe W TOXydeHue apeHoB. IIpUPONHBIC MCTOYHHKH apoMaTH4YECKHX
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YIIIeBOIOPOZIOB. APOMATU3ALHS AIKAHOB U [UKJIOAKAHOB. AnKunupoBaHue ODeH30J1a.

JleMOHCTpaLHK

[lapocTepikHEBbIE 1 OOBEMHEIE MOAEIH MOJIEKYT 6eH30J1a U €70 TOMOJIOT0B.

PasrerieHue cMeck GeH30]1 - BOJa ¢ IOMOMIBIO ICIUTEBHON BOPOHKH.

PacTBOpAIOIIAs ~ CIOCOBHOCTE — BeHsona (3KCTpakLus  OpraHudecKux M
HEOPraHMYECKHK BELIECTB OEH307IOM W3 BOJHOTO pacTBOpa ffoma, Kpacutelel,
pacTBOpeHie B OEH30IE BEIICCTB, TPYAHOPACTBOPHUMBIX B BOZAS (cepr1, OeH30MHOM
KMCJIOTHI).

Topenue HeH3ona.

Otnomenre 6eH30a K OGpoMHOIH BOJie, pacTBOPY NepMaHraHaTa Kallis.

ToJiyyeHne HUTPOOEH30IA.

OzHakoMJieHHe ¢ (GU3HYECKHMM CBOMCTBAMH apOMaTUYECKHX YITIEBOZOPOAOE €
pcronp3oRanreM  pactoputens  «ConeBenT». MsrorosneHne M HCIOJIB3OBAHHC
npocreiilrero npudopa s XpOMATOI papHH.

IMonyuenue GeH3ona JeKapOOKCUIHPOBAHUEM 6en3oitnoi xucnotel. [lomydenue u
pacciioeHre SMynbcHy OeHsona ¢ BoXoH. OTHOIIEHNHE Genzona K OpoMHOM BoJIE H
pacTBOpY IlepMaHraHaTa Kajus.

6. IlpupoaHble HCTOYHHKH YITIEBOI0POI0OB

Hedts. HaxoxaeHue B MPUPOJE, COCTaB M dbusmgeckue cBolicTBa HeQTH.
TonnuBHOIHepreTHUeckoe 3HaueHne HedTH. IIpOMBIMUICHHAL nepepaboTka HEQTH.
Pextudukanus HedTH, OCHOBHBIE (paKiMM €€ pasfencHusd, ux HCII0JIE30BAHMUE.
BropuyHas fepepadoTka HeQTEmPOIyKTOB. PexTHOUKAIMS MasyTa NMpU yMEHBIICHHOM
napieHwn. Kpexunr HedTenpomykToB. PasmuuHBIE BUIBI KPEKHHIA, pa6oter B. T.
ITTyxoBa. MzoMepusanus ankaHOB. AJIKHIMPOBaHWE HEIPCICIIbHBIX YIIIeBOJOPOIOB.
Pudopmunr HedTempoaykToB. KauecTso aBTOMOBMIBHOTO TOIUTHBA. OKTaHOBOE YHUCIIO.

TIpupoaHblil ¥ MONYTHBIA HeTSHOH rasbl. CpaBHeHHE COCTaBa MPUPOJHOro 1
TIONYTHOT'O Ta30B, HX IIPAKTUYECKOE UCTIOIB30BAHUL.

KameHHbI# yroib. OCHOBHBIC HAIpaBJIEHUS HCIOIB30BaHUS KaMEHHOIO YIJL.
KOKCOBaHME KAMEHHOTO VIV, BaykHeHIIME MPOAYKTBI 3TOr0 Ipolecca: KOKC,
KAMEHHOYToJbHAs cMona, HagcMmonbHas Boja. CoemWHCHUS, BBIICTACMBIC U3
KaMeHHOYTONBHOW cMOJIBL. TTpOIYKTH, MOJIydaeMbIe 3 HaICMOJIBHON BOIBI.

SKoNOrHuUecKie aclekThl N00BYM, IepepaboTKH M UCIMOJIE30BaHUs TOPIOYHX
HCKOINIAEMBIX.

JeMoHCTpauu

Kosuteknus «IIprpoaHble HCTOYHUKY YTIIEBOTOPOIOBY.

CpaBHEeHuUe TPOLECCOB FOPEHNs HEMTH U IPUPOJIHOTO rasa.

O6paszoBanre HeQTAHOHN IUIEHKY HA TOBEPXHOCTH BOJIBL.

KaTanuTaueckuil KpeKuHr napaduHa (Wi KePOCHHa).

JlaGopaTopHEIE OITBITEI

Ne 6 Onpejenenne HaTHYUSA HEMPEIeIbHBIX YTICBOIOPONOE B OeH3WHE U KEPOCHHE.
PacTBOPUMOCTb Pasii4HEX HeTENPONyKTOB (OCH3MHA, KEPOCHHA, U3CIBHOTO TOILTHEA,
BasesiHa, mapaduya) Ipyr B Ipyre.

7. TuapoKcUIbHbIE COeHHEHNS
Crpoenne M Kiaccupuxanus cnuproB. Kiaccudukalus CIHPTOB IO THITY
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YTJIEBOJIOPOIHOIO pajyKana, YHCITy THIPOKCHAIBHBIX TPYIIT M THILY dTOMa yriaepoza,
CBSI3AHHOTO C THAPOKCHJIBHOM TpyNmoi. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
THIPOKCHIBLHON Tpynibsl. BrusHHe CTPOSHWA CHHPTOB HA MX (bu3uUecKue CBOUCTBA.
MesKMONEKYTISpHAs BOIOPOIHAS CBA3b. ['OMONOTHYECKUE P/l IPEACTBHAIX OTHOATOMHEBIX
criUpToB. VI3oMepusi 1 HOMEHKIIATypa allkaHOJIOB, HX obmras GpopmyJia.

XuMuYecKHe CBOHMCTBA AJKAHOJOB. PEeakKIMOHHAs CHOCOOHOCTH TPEENBHBIX
ONHOATOMHEIX crupTOB. CpaBHEHHE KHUCIIOTHO-OCHOBHAIX CBOJMCTB OpraHUYeCKUX U
HEOPraHMUYEeCKHX  COENMHEHUH,  COXEpallix OH-rpymmy: KHCIOT, OCHOBAaHHUH,
aM(pOTepHBIX COEAMHEHUH (BOJEL, cruproB). Peakuuu, MOATBEPKAAIOIME KUCIOTHBIE
CBOMCTBA CIMPTOR. PeakIui 3aMellecHHs TUIPOKCHIBHON TPYIIIBL MexMonexyspHas
Jerugpartauys CIPTOB, YCIOBHS 00pa3OBaHUA MPOCTBIX 3¢upos. CroxKHBIE 3QUPHI
HEOpPraHUYeCKUX ¥ OPraHUYecKHX KMCIOT, peaKily syrepudukanu. OKUCICHHE U
OKHUCJIUTENBHOE NETHAPHPOBaHNE CITUPTOB.

Crioco6bl noaydedusi cNupToB. I'MApoII3 rajlorcHajIkaHoB. Tugparaiiys aTKeHOB,
YCIIOBYs €€ IIPoBeeHMs. BOCCTaHOBIIEHKE KapOOHUITBHBIX COEMHEHNH.

OTaenbHble TpeJcTaBUTENH AJKaHOAOB. MeTaHoJ, €ro MHPOMBIIUICHHOS
moJlydeHne M TpUMeHeHe B NPOMBIIIIEHHOCTH. BHOJOTHYECKOe NefcTBUE METAHOJIA.
Crieruudeckuie CriocodBl MONy4eHus 3THIOBOro CIHUpTa. ®duznosornyeckoe JEHCTBHE
ATAHOJIA.

MuoroaToMHEble cmUpThHl. M30MepHs 1 HOMEHKIATYpa MpeAcTaBUTEICH IBYX- U
TpEeXaTOMHBIX crUpTOB. OcOGEHHOCTH XMMUIECKHIX CBOHCTE MHOTOATOMHBIX CITHPTOB, UX
KauecTReHHOe OOHapyxeHue. OTHeTBHBIE MPEACTABUTENM: STHICHIINKONE, TITHIEPHH,
criocoOBl UX MONydeHus, [pakTHIecKoe IPUMEHEHHUE.

Meno. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHUE (eHOTIA. B3auMHOe BIUSHHE
APOMATUYECKOTO KOJTBIA ¥ THIPOKCUIBEHOM TPyIIIEL.

XuMmpuueckue CBoicTBa (eHola Kaxk OYHKIHS ero XHMHYECKOro CTPOCHHA.
BpomupoBa- Hye QeHomna (KauecTBeHHas peaxiust), HHTpOoBaHue (IIMKPHHOBAs KHUCIIOTa, €€
ceolicTBa u mpumMeHeHue). OGpasoBaHue OKPAIICHHBIX KOMIUIEKCOB C HOHOM Fe'+.
[Ipumenenue dherona. [Togydenne GeHomna B IPOMBIIIICHHOCTH.

JleMOHCTpalyn

Moen MOJIeKYIT CTUPTOB U (HEHOJIOB.

PacTBOPUMOCTE B BOJE alIKaHOJIOB, STUJICHTTIMKOIIA, TIHLIEpHHa, deHoNa.

CpaBHeHile CKOPOCTH B3aUMOIEHUCTBUA HATpus C STaHOIOM, IpOIIaHONIOM-2, 2-
METHII- TIPOTIAHOJIOM-2, TIIHLEPUHOM.

TTonyueHue SpoMsTaHa U3 3TaHoJA.

BriTecHeHue (GeHosa U3 GeHOIsATa HaTPUsl YTOIBHOM KHACIIOTOM.

Peakius geHona ¢ GopMaIbIeTUIOM.

KauecTReHHBIE peakiy Ha (HEHOI.

3aBHCHMOCTH PaCTBOPUMOCTH ()eHOsIa B BOJE OT TEMIIEPATypHL.

B3anmMojeiicTBie (eHONa C pacTBOPOM IIETOTH.

Pacro3HaBaHIe pacTBOPOB (EHONATa HaTpud M KapboHaTa HaTpus (6apboTtax
BEIIBIXAEMOTO BO3LYXa MK JielicTBIE CUITEHOM KHCIIOTEL).

Pacro3HaBaHle BOJHBIX PACTBOPOB (heHONa U INIULEPHHA.

JIabopaTopHO- MPaKTUIECKOE 3aHATHE.
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Ne 7 Pextudukaius cmecd 3TaHon - Boja. OOHapyxeHHe BOIbI B a3e0TPONHOH
CMECH BOIBI U 3THIOBOTO CIIMPTA. M3ydeHie pacTROPHUMOCTH CIIUPTOB B Bojie. OkucieHue
CTIUPTOB PAa3UYHOTO CTPOEHHs XpoMoBo# cmechio. Ilomydenue JUSTHIOBOTO adupa.
ITonydeHune rauepara MeIu.

8. AJILierHabl H KEeTOHBI

ToMoiiorudeckue psiibl aJbJerujioB W KeTOHOB. IloHATHE O KapOOHHMIIBHBIX
COEMMHEHMAK. DIEKTPOHHOE CTpOeHHEe KapOOHWIBHOM rpymmel.  Msomepus U
HOMEHKIIATYpa AaNbJETUfOB M KETOHOB. (DusHyeckue CBOMCTBA KapOOHUIBHBIX
COEIMHEHUH.

XuMHAYecKie CROHCTBA AJBLAErHI0B U KeTOHOB. PeaklHOHHas CMOCOOHOCTH
KapOOHMIBHBIX COTMHEHMH. Peakiiy OKUCIEeHMS albIETHIOB, KaUYeCTBCHHBIC PEaKInK
Ha aTbAErHIHYIO rpymIy. Peakiuu [OJTUKOH/ICHC AL obpa3oBaHue
(peronobopManbIETHIHBIX CMOT.

[puMeHeHue © MOJyYeHHe KAPOOHWIBLHBIX —COEIHHEHMH. IIpumenenue
aJTBJIECHIOB ¥ KETOHOB B OLITY W IIPOMBIIIIEHHOCTH. AJIBACIUIBI H KETOHBI B MPHPOIC
(>bupusie Macia, Gepomonsr). INomydyeHue KapOOHITBEHBIX COEIUHEHUH OKHCIIEHUEM
COUPTOB,  TumpaTanueil — alKWHOB,  OKHCJICHHEM  YITIEBOAOPOIOB. OTtaenbHEBIE
IPEeJCTABUTENM alBJAETHIOB U KETOHOB, CIELHOUYCCKUE cIIocoOBl UX IIONYYEHUS U
CBOWCTBA.

JemMoHCcTpaluu

ITlapocTepyKHEBEIE ¥ 00BbEMHBIE MOIENH MOJIEKYII allbIETMI0B 1 KCTOHOB.

TlonyueHe YKCYCHOTO allbIeTH A, OKUCIEHHE 3TAHOTIAa XPOMOBOH CMECHIO.

KauecTBeHHBIE PEAKIIUN HA AllbIETHIHYIO IPYIIIY.

JTaGopaTopHO-TIPaKTUYECKHC 3aHITHE

No 8 OKUCIIEHYe 3TaHoMa B 3TaHAITb packaleHHol MeHol IpoBonokoit. 1lomyuenue
dbenono(GopManbIEeriIHOT0 NoauMepa. PacriosHaBaHUe pacTBopa aleToHa 1 hopmanuHa.
W3yueHue BOCCTAHOBMTEIBHEIX CBOMCTB alIbJETUIOB: PEAKIHs «cepedpsIHOrO 3epKaiay,
poccTaHoBieHHe ruppokcuma Mexu  (II).  BsamMopencTBHE hopmanprernga ¢
THIPOCYIBGUTOM HATPHUA.

9. KapGoHoBbIe KHCIOThI M UX NPOU3BOIHBIE

T OMOJIOrHHECKHiT PSl MPEJIENBHEIX OJXHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lonarue
0 KapBOHOBRIX KHCIOTAX H HX KiaccHUuKaiys. ODJIeKTPOHHOE M MPOCTPAHCTBEHHOC
CTpPOGHME KapOOKCHIBHON TIpyNNbl. I'OMONOTHYSCKUH PAN NMPEHEIbHBIX OJHOOCHOBHBIX
KapGOHOBBIX KHCIIOT, UX HOMEHKIATypa W H3oMepus. MexMoneKyIspHEIC BONOPOTHBIC
CBSI3H KapOOKCUIIBHBIX PYIII, HX BIMAHHE HA GU3MUECKUC CBOHCTBA KapOOHOBBIX KHUCIIOT.

Xumuueckue cBolicTBa KapOOHOBBIX KHUCJIOT. Peakiyy, MIUTIOCTPUPYIOIHE
KHUCJIOTHEIE CBOIMCTBA W MX CpaBHEHWE CO CBOMCTBAMH HEOPraHWYECKHUX KHUCIOT.
O6paszoBaHue (QYHKIMOHAIBHEIX — MPOM3BOJIHBIX KapOOHOBBIX ~ KMCIOT. Peakiun
sTepuduKaryu. AHTHIPUITE KapOOHOBBIX KUCIIOT, MX HONIYYEHNE U NPIMEHCHHE.

Crioco0sl TIOMydeHus KapOOHOBBIX KHMCIOT. OTAeNBHBIE MPEACTABUTEIH M HX
spayenve. OBmue crocodsl IMOMYUCHMs: OKHCIEHHE AaJIKaHOB, aJKEHOB, MEePBHHHBIX
CIUPTOB, ANBJETHAOR. BakHeHInie NpeNCcTaBUTENN KapOOHOBBIX  KHCJIOT, MX
Guonornueckas pornb, Creruduueckie Crocobsl MONydeHNs, CBOMCTBA W TPHMCHCHHC
MYpaBLUHOMN, YKCYCHOM, MalbMUTHHOBON U CTeapUHOBOM; aKpHUIOBONX M METAKPUIOBOM;
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OJIEMHORBOI, TMHOJIEBOM U THHOIEHOBOH; [HABEJIEBOM; OeH30iHON KUCIIOoT.

Croxusie 3¢upsl. CTpoeHNWe U HOMEHKJIATYPA CIIOKHBIX 3(GHUPOB, MEXKKIIACCOBAL
w3oMepust ¢ KapOOHOBBIMH KucnoTamu. CHoCOOBl TOMYYEeHHs  CIIOKHBIX 3¢ upoB.
O6paTUMOCTh peakLyy STepudUKayy ¥ GakTOPHI, BAMIOLINE Ha CMEIICHIE PaBHOBECHAL.
O6pasoRaHne  CIOKHBIX  IOJUI(HPOB. TTomustunentepedranar. JlaBcaH — Kak
TIpeCTABUTENL CHHTETHYECKMX BOJOKOH. XHMMYECKue CBOMCTBA U IpPUMEHEHHE
CIIOHBIX 3(HPOB.

YKupsl. JKupst Kak cloHble SQUPH MNIHIEPUHA. KapOoHOBBIE KMCJIOTEL, BXOASIINE
B COCTaB JKMpOB. 3aBHCUMOCTh KOHCUCTEHIIMH XUPOB OT MX COCTaBa. XuMHUYecKue
CBOICTBA YKUPOB: THAPOJIHU3, OMEUICHUE, THApHpoBaHie. bronorndeckas pojib XHUPOB, UX
MCIIOJIB30BaHNe B OBITY U IIPOMBILIUICHHOCTH.

Comnu Kxap6oHOBBIX KucJI0T. Mbuta. CriocoGb! MONYYeHHS COJEH: B3aUMOJIEHCTBHE
KapOOHOBBIX KHCIOT C MeTallaMM, OCHOBHBIMU OKCHIAMH, OCHOBaHHMSAMM, COJIAMU;
IHeNOYHON THAPONM3 CHOKHBIX 3(upoB. XHMHUYECKHE CBOHCTBA COIEH KapOOHOBBIX
KUICJIOT: THIPOJM3, PEAKUHH MOHHOro oOMeHa. Mpita, CYIHOCTE MOFOLIETO JedcTBuS.
OTHomieHne Mblta K xecTkoll Boxme. CuHTeTHueckme wotoumme cpencrtsa - CMC
(IeTepTeHTR), UX IPEUMYINECTBA U HEIOCTATKH.

JleMOHCTpallui

3HAKOMCTBO ¢ QH3UUECKUMY CBOICTBAMHU BaKHEHITMX KapOOHOBEIX KHCIIOT.

Bozronka 6eH30MHON KUCIIOTH.

OTHOILEHKE PA3THUHBIX KapOOHOBBIX KUCIIOT K BOJE.

CpaBHenme pH BOJHBIX PAacTBOPOB YKCYCHOM H COJIAHOM KHUCITOT OJWHAKOBOH
MOJISIp- HOCTH.

TTonyueHte NPUATHO MAXHYIIEro CI0KHOIO d(upa.

OTHOIIEHHE CJWBOYHOro, I[ONCOMHEYHOro, MAIIMHHOIO0 Macel W MaprapuHa K
6GpoMHOI BOZIe U pacTBOPY IepMaHTraHaTa Kajus.

JIaGopaTopHO-IPaKTUYECKUE 3aHATHA

Ne 9 BaammvopelicTBie pacTBopa YKCYCHOM KHMCJIOTEL ¢ MarHhHeM, OKCHIIOM IIMHKa,
rugpokcugom kenesa (III), pacTBopom KapboHaTa Kajqus W cTeapara Kalus.
O3HAKOMJIEHHE ¢ 00pasaMu COKHEIX 3¢pupoB. OTHOIIEHHE CIIOKHEIX SGUPOB K BOAC 1
OpraHMYeCKUM BEIeCTBaM. BEIBeieHHe XUPHOTO NATHA C MOMOIIBIO CIIOXKHOTO adupa.
PacTBOPUMOCTb XXUPOB B BOJIE W OPTaHHYECKUX DPAaCTBOPUTEIISAX. CpaBHeHME MOIOLIIX
cBOifeTB xo3giicTeennoro Meita u CMC B xecTkoit Boje. PacTBOPUMOCTL PasIHIHBIX
KapBOHOBBIX KHCJIOT B BOIe. B3auMoIeHCTBHE YKCYCHOM KHCIOTBI € METa/UIaMH.
TlojydeHe  W30aMINOBOrO  3dupa  yKCycHOW — KuCIOTHL. —~ CpaBHEHHE — CTCNCHH
HEHACHIIIEHHOCTH TBEPIOro U KUIKOTo sxupoB. OMbienue jxwupa. ITomyueHue Mbuia U
U3yueHHe €ro CBOWCTB: TEeHOOOpa30BaHMS, peaklHid MOHHOIO oOMeHa, THApOIIH3a,
BBIfIEJIEHNIS CBOOOIHBIX JKAPHBIX KHUCIIOT.

10. ¥raeroabl

Moustre 06 yraesonax. Knaccudukaims yrnesonos. MoHO-, Ti- ¥ TIOJIKCAXaPUIEL,
NIpEJICTABUTENN Kaxof TpyNIbl yrJIeBoJoB. buoynorudeckas ponb YIIEBOJIOB, HX
3HAUeHUE B )KU3HK YeIOoBeKa i OOIIECTRA.

Mouocaxapuasl. CTpoeHHe § ONTHYECKas W30MEPUA MOHOCAXapHIOB. nx
knaccHbUKAIs [0 HHCTY aTOMOB yriiepoia U TMpHpofe KapOOHMIBHOH IPYIIIBL.
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@opmyrnsl Duinepa u Xeyopca s H300paKeHus MOJIEKYT MOHOCAXapUIOB. OtHeceHue
MOHOCAXapuoB Kk D- u L-pany. BaxHeHIue NpeicTaBUuTeln MOHOS.

[Ti0Kk03a, CTpOGHHE €e MOJeKyIsl U (usndeckue CBOHCTBA. TayTomepus.
XyUMU4ecKkre CBOMCTBA TIIOKO3bl PEAKUMH T0 AIBJETUIHON IpYINeE («cepebpsiHoro
3epKalna», OKHMCISHHE a30THOH KHCIOTOH, rAApupoBanne). PeakiMu TIIOKO3BI Kak
MHOFOATOMHOTO CIIHPTA: B3aUMOJEHCTBHME TJIFOKO3BI € TMAPOKCHAOM MEIH (II) npu
KOMHATHON TemIlepaTrype ¥ HarpesaHuu. PasiuyHbIe THIIBI GpoxeHus (CIUPTOBOE,
MoJTOUHOKUCIO0e). I MoKo3a B MpHpoje. buonornyeckas poiib U NPUMEHEHHE TIFOKO3BL.
®pykTo3a Kak H30oMep roKo3bl. CpaBHEHUE CTPOCHHSA MOJIEKYJIB 1 XUMHWYECKUX CBOMCTB
I'MIOKO3E! U (BPYKTO3EL. DPYKTO3a B IPUPOJIE H €€ OMONOTHHECKAsT POITh.

[lenTo3sl. Prboza u mezokcupudo3a Kak MpefCTaBUTENN aJIbJIOTICHTO3. CrpoeHue
MOJIEKYIL.

Iucaxapumel.  CTpoeHue — qHCaxaph/OB. Crioco®  couwleHeHUs  I[UKIIOB.
BoCCTAHABTMBAIONIME 1 HEBOCCTAHABIMBAMOIINE CBOMCTBA JMCAXapHJIOB Kak CIICICTBHE
couneHenuss uukiaa. CTpoeHWe M XHMUUECKHe CBOHCTBA CaXapos3bl. TeXHOIOTHYECKHe
OCHOBEI TIPOM3BOMICTBA caxaposbl. JIakTo3a ¥ ManbTo3a Kak M30MEpPRl Caxapo3bl.

Ilonucaxapumsl. OOmee CTpOeHHE IIONMHCAXapUIIOB. CtpoeHHE MOJIEKYJIbI
Kpaxmalia, aMHJI03a i aMUJIOTIEKTHH. DH3UUECKUe cBolicTBa Kpaxmala, eEro HaXOXICHHE B
IIpUpoJie W GHOJIOTHYEecKas polib. [ JIMKOTEH. XumMuueckue crolicTBa kpaxmana. CTpoeHHE
3IEeMEHTAPHOT0 3BEeHA LEJIII0J03bl. BIIHsIHIE CTPOEHN ToJIMEPHOH LeTH Ha pU3HIeCKUe
U XHMMWUECKHE CBOMCTBA [EJUTIONO3bL. L MAPOJH3 LENION03bl, 00pa3oBaHUe CIIOKHEIX
3QHUPOB ¢ HEOPTaHMYECKHMY W OPraHUYECKUMHU KUCIOTaMH. [TousTre 00 HCKYCCTBEHHBIX
BOJIOKHAX: AIeTATHOM IIeNKe, BHCKo3e. HaxoxIeHue B IpUpOfie ¥ OHONIOrUYecKas pob
nemmonossl. CpaBHeHEe CBOMCTB Kpaxmaia U LE/UIIOI03bL.

JlemoHCcTpauu

O6pa3siibl YIIIeBOAOB U M3JENINH U3 HUX.

TlosyucHHe caxapara Kamblis U BBIJEICHHE Caxapo3bl M3 pacTBopa caxapard
KaJIbLIUA.

BaauMoelcTBEE TI0KO03E ¢ QYKCHHCEPHUCTON KHUCIIOTOH.

OTHOIMEHNE PACTBOPOB caxapo3sl i ManbTo3sl K Cu(OH), mpH HarpeBaHHH.

OsHakoMJIeHNE ¢ hU3NIeCKUMU CBOMCTBAMHU KpaxMala i LEJLTIONI03bI.

HaGyxaHye [eJUIol036l U Kpaxmaia B BOJE.

ITony4eHue TPUHUTPATA LIEJITFOTIO36I.

Konexkuus BOJIOKOH.

JIabopaTopHO-IIpaKTHYECKHE 3aHATHE

Ne 10 OsnaxomieHue ¢ GU3HIeCKUME CBOMCTBAME ITIFOKO3EI (anTeyHas ynakoBKa,
Tabnerku). KUCIOTHEIN THAPOIA3 caxapo3bl. 3HAKOMCTBO ¢ 06pasiaMu TONICaxXapyIoB.
OGHapyKeHHe Kpaxmana ¢ MOMOLIBIO KayeCTBEHHOHU peakuuu B MEne, xJebe, Horypre,
MaprapuHe, MakapoOHHBIX H3JIEUsX, Kpynax. Peakuus «cepedpSHOTO 3epKaliay [IFOKO3bL.
BrapMmojeitcTere TMOK03bl ¢ ruppokcunom Menu (II) mpu pasnmuuHBIX TEMIEpaTypax.
JleffcTBIE aMMMAYHOTO PacTBOpa OKcHjla cepebpa Ha caxaposy. O6HapyKeHue JTaKTO3Bb!L B
MoJioke. JlelicTBHe oA Ha KpaXxMall.

11.AMHHBI, aMHHOKHCJIOTHI, GeJIKH
Krnaccubukauus ¥ M30oMepus amuHOB. lloHATHE 06 awmuHax. [lepBUYHBIE,
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BTOPUYHEIE U TPETUYHBIC AMMHBI. Kraccudukaiiys aMHHOB 110 THUITY YTITI€BOJOPOAHOIO
pajiKaia ¥ UHCIy AMHMHOIPYMI B MOJCKYIe. T'oMonoruueckue pspsl MPeJeNbHBIX
anupaTHUECKIX U apOMaTHYECKUX aMIHOB, U30MEpHS 1 HOMCHKIIATYDA.

YUMHYecKue CBOMCTBA aMHHOB. AMMHBL Kak OpPraHW4YeCKHE OCHOBaHMA, HX
CpaBHEHHME C aMMHaKoM U JPYTUMH HEOPraHWIeCKUMM OCHOBAHUAMH. CpaBHenue
XUMUUECKUX CBOUCTB ani(paTHueckux U apoOMaTUYeCKUX aMHUHOB. O6pa3oBaHMe aMHIIOB.
AHWITMHOBBIE KpacuTesd. LloHATHE O CHHTETHYECKUX BOJIOKHAX. [MomuaMuIel U
MoNMaMUIHBIE CUHTETHIECKHE BOJIOKHA.

T[TpuMeHeHue U ToNydeHne aMuHoB. [ToTyueHne aMUHOB. Pa6oter H.H.3ununa.

AMUHOKHCIOTEL. TToHATHE 06 aMUHOKWMCIOTAX, UX KlacCH(UKalHs M CTPOEHHUE.
OnrThyeckas M30MepHs a-aMWHOKUCIIOT. HoMEHKIaTypa aMUHOKHCIIOT. JIBOTICTBEHHOCTH
KICIIOTHO-OCHOBHBIX CBOMCTR AMUHOKUCIIOT ¥ €€ MPUYUHEL. BUTIOJIAPHBIE HOHBL. Peakuuu
xoHmeHcaupu. IlermTunHas —cBs#3b. CHHTETUYECKME  BOJIOKHA!  KAlpOH,  SHAHT.
Knaccuukauus BogokoH. IlonyueHue aMHHOKHCIIOT, X TIPUMEHEHNC H b6uronmornyecKas
GyHKLHSL.

Benkil. Benku Kak MpupoaHble roiuMepsl. [lepuuHad, BTOpUYHAasA, TPETHIHAL H
yeTBEPTHUHAS CTPYKTYpHI OeskoB. OUOPUILISIPHBIE U rno0yispHele Oenku. XUMHYECKUe
CBOMCTBA OENKOB: ropeHue, JeHaTypallus, IUIpoIn3, Ka4eCTBCHHRIC (LIBETHBIE) PEAKIUH.
Buonorngeckie GYHKINN GENKoB, UX 3HaueHHe. belki KaKk KOMITOHEHT TIHIIH. [Tpobnema
GENKOBOI0 TONONaHUs U IIYTH €€ PCIICHNA.

JlemoHCTpaluu

duzuuecKie CBOMCTRA METHIAMHHA: arperatHoe COCTOSHME, IBET, 3alldx,
OTHOILEHKE K Boje. I 'opeHue MeTHIaMHHA.

BaauMonelcTrEE aHIMHA ¥ METHIAMHIHA C BOIOW U KUCJIOTAaMU.

OkpalnnBaHye TKaHel aHUTHHOBBIME KPACUTEIAMHU.

O6Hapyzxedne GYHKIHOHAIIBHBIX IPYIII B MOJIEKYTIaX aMUHOKHCIIOT.

HeitTpanusaius 1elouy aMMHOKHCIIOTOH.

HeffTpai3atus KHCIOThl aMUHOKUCTOTOA.

PacTBOpEHKE U OCAKAEHNE DENIKOB.

JIaGopaTopHO-IIPaKTHYECKUE 3aHATUE

Ne 11 PactBopeHue OenkoB B BOJE W HX KOATyJSIHIHSA. O6napyxeHue Oenka B
KypuHOM sifiie ¥ Monoke. OOpasoBaHHe CONIEH aHWIMHA. BpoMmupoBaHye aHWIMHA.
O6pazoBanue coiell runuHa. [lonydenne MENHON comu ramiuHa. JleHaTypauus Oenka.
I{geTHEIE peaKlK OEIKOB.

12. AsoTcojep:kaiiHe TeTepOUMKIHYeCKHe COeTUHEHUS. HyxienHoBbIe

KHCJIOThI

HyknenHoBEle KHCIOTHL. HyK/IEHHOBBIE KHCIOTHl Kak MPUPOAHDIC TOTUMEDE.
HykeoTuasl, Ux cTpoeHne, npumepsl. ATO u AJI®, ux B3auMOIlIpeBpalleHuEe U POJb
storo mpouecca B mpupone. ITonatue THK u PHK. Crpoenue JTHK, ee mepBuYHas U
BTOpHUHas cTpykTypa. PadoTsr @ .Kpuka u JI.YoTcoHa. KoMInieMeHTapHOCTE a30THCTBIX
ocruopanmit. Pernuxamust JIHK. Ocobenmoctu crpoenmst PHK. Tusl PHK u wux
6uosnorudeckie GyHkiuu. [lonaTre O TPOMYHOM KOJE (xomone). BuocuHTes Oenka B
JKUBOM KiieTke. [eHHAs WHKeHepus 1 OHOTeXHOMorus. TpaHCreHHBIC (hOopMBEI pacTeHHH U
XKUBOTHBIX.
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JleMOHCTpaluu

Moem MOJIEKYIT BaXXHERIITHX reTePOLUKIIOB.

KoJteK M TeTEPOLUKINYIECKIX COEUMHEHUH.

JlelicTrile pacTBOpa IIMPUINHA HA NHIUKATOP.

BaanMoIeiicTRIE TUPHINHA C CONSHON KUCIOTO!.

Mogens Momekynsl JHK, jneMoHcTpamys HPUHIMIA —KOMIITIEMEHTAPHOCTH
A30THCTBIX OCHOBaHKH.

O6pasilBl MPOLYKTOB MUTAHNS U3 TPaHCTEHHBIX dbopM pacTeHHUH ¥ )KUBOTHBIX.

JlexkapceTBa W IIpenapaThl, H3TOTOBIEHHBIE METOLaMM reHHOM UHXEHEPUH U
OHUOTEXHOJIOTHH.

JIabopaTopHBIN OIBIT

No 11 WaroTopjieHde OOBEMHBIX U IMAPOCTEP)KHEBRIX MOJeel a30TUCTHIX
reTEPOLUKIIOB.

13. BuoliorHyecKu aKTHBHbIE COeTHHEHUHA

depmenThl. [oHaTHE O HEPMEHTAX KaK O 6HOOTHYECKUX KaTanu3aTopax beaKoBoH
npupoasl. OcOGEHHOCTH CTpOeHWs H CBOHCTB B CpaBHCHHU C HeOpraHu4eCKMMHU
katanmzatopamu. Kraccudukanus (QepMeHTOB. OcobeHHOCTH CTPOEHMST M CBOMCTB
bepMEHTOB: CEJeKTUBHOCTD U 3(Q(EKTUBHOCTE. 3aBHCUMOCTh AKTUBHOCTH (EPMEHTOB OT
TemiepaTypsl u pH cpenpl. 3HadeHue (EpPMEHTOB B GuojloTMH W IIpUMEHEHHE B
TTPOMBIIIIEHHOCTH.

Butamusl, [ToHsTe o BuTaMMHAX. VIX Kiaccudukamus U 0003HaYEHHE. Hopma
noTpebienys BUTaMIHOB. BomopacTBOpUMbIE (na mpuMepe BuTaMuHOB C, TPYNNEl B 1 P)
W OKApOpPacTBOpHMMBIE (HA MpHMEpe BUTaMUHOB A, D u E) ABHTaMUHO3H,
TUNEPBUTAMIHO3bI ¥ THIIOBUTAMUHO3BI, KX npoduiaKTuka.

TopMOHEL [loHSTHE © TIOPMOHAaX KaK OMOJOTUYECKA aKTHBHBIX BEIICCTBAX,
BEITIOIHSAIOMMK  SHIOKPHHHYIO — DETYIAIUIO  JKU3HENEeATENBHOCTH  OpPraHH3MOB.
Knaccudukalis rOpMOHOB: CTEPOMJIbl, IPOM3BOIHBIE aMAHOKUCIIOT, TOJIHIENTHAHBIC u
GenkoBEle TOPMOHEL. OTIENbHEE MPEJCTABUTENM: 3CTPAIHUOI, TECTOCTCPOH, HHCYIHH,
aJlpeHalH.

JlexaperBa. TloHsTHE O JIEKapCTBaX Kak XHMHOTEPANEBTHYECKHX IIperiaparax.
KpaTkue uctoputieckye CBeIeHus 0 BOSHUKHOBEHIN 1 Pa3sBUTHU xuMuoTepanuu. I'pymnnsl
JeKapcTB: CylIb(Gamufpl (CTPENTOLU), anTUObUOTUKN (TEHUIWIUINH), aHTUIIAPETHKH
(acTiupuH), aHanbreTHKH (aHaIbruH). MexanusMm IeicTBUAS HEKOTOPHIX JIEKAPCTBEHHBIX
MpenaparoB, CTPOGHHE MOJIEKYJ, MPOrHO3ApPOBaHMUE CBOMCTB Ha OCHOBE aHalu3a
XPMUYECKOTO CTPOSHHs. AHTHOWOTHKY, WX KIacCHpuKanus IO CTPOCHUIO, THIY H
CIIEKTpY JelicTRus. BezonacHsle CIIOCOOb! IIPUMEHEHNS, JIEKapCTBCHHbIC (GOopMBL.

JeMOoHCTpalin

CpaBHeHue ckopoctu pasnoxenns HyO, mox JeHcTrrEM dbepMeHTa Karajasel 1
HEOPraHW4ecKuX KaTanu3aropos: K1, FeCl;, MnOa.

O6pasibl BUTAMHHHEIX TTPEnapaToB.

TMonmuBUTaMHHBL.

Wroctpariun GoTorpaduii KUBOTHEIX ¢ pasITHYHBIMU hopMaMu aBUTaMHHO30B.

Ilnakar ¢ w306pakeHHEM CTPYKTYpHBIX (GOpPMyT 3CTpajnoiia, TECTOCTCPOHd,
aJpeHajliHa.
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BsaumojieiicTeue afperanyda ¢ pactsopom FeCls.

Benkopast IpUpoa HHCYTHHA (LBETHAS peaKlks Ha Oemkn).

ThiakaTshl WTHM KOIOTPAMMEl ¢ GopMylaMu aMmuja Cylb(paHHIOBOH KHCIOTEL
quragpodonuesoll U JIOKHON  UTHAPOQOTHEBOH  KUCIOT, OeH3WIITEHULWIIIAHA,
TeTPALUKIINHA, LEe(POTaKCHMa, acIMpHHA.

JIaGopaTtopHO- IPaKTHYECKOE 3aHATHE

Ne 12 HcnslTaHue pacTBOPHMOCTH aJpeHajiuHa B BOJAE H COJISSHOM KHCJIOTE.
O6Hapy;KeHHe aclipHHa B TOTOBOH nekapcteeHHON hopme. OOHApYKeHNE BUTaMUHA AB
nofconHedtom Macie. O6HapyxkeHue BuTamuna C B sIOJNOYHOM COKE. OmnpepeiieHue
BUTAMHHA D B pHIOBEM JKUpE WA KypUHOM >KEJTKE. JleifcTBMe aMMIIO3BI CITIOHBI Ha
kpaxmait. JeicTBre AeruJporeHasbl Ha METHUIIeHOBRIN cunmii. JlelicTBHe KaTanashel Ha
TEPOKCHI BOAOPOIA. AHAIIM3 JIEKAPCTBEHHBIX MPENapaTos, MPOU3BOJIHBIX CaTUITIUIOBOM
KHCIIOTHI. AHAIIN3 JIEKapCTBEHHEIX [IPENapaToB, NPOU3BOIHBIX s-aMHAHO(EHOA.

O6uiag ¥ Heopranuyeckass XUMHUSA
14. Xumug - HayKa 0 BellecTBax

CocTaB BellecTBa. XumMutdeckue 31eMeHTsl. CIIoco0B! CYIIEeCTBOBAHKSA XUMHIECKHX
5IeMEHTOB: AaTOMbl, TPOCTHIE W CJIOXHBIC BEIleCTBA. BelnecTsa TMOCTOSHHOTO M
IepPeMEHHOr0 cOCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. BelmecTBa MOJIEKYJIIPHOTO
U HeMmolekynspHoro crpoeHus. CrocoOsl OTOOpaKeHHA MOJIEKYI: MOJCKyJAPHBIC H
CTPYKTYpHEIE (hOPMYJIbl; IIAPOCTEPIKHEBEIE U MmactiTabHble pocTpaHcTBeHHbIE (CTIoapTa
— Bbpurnebda) mojie/IH MOJIEKYIL.

Mamepenrie BellecTBa. Macca aToMOB M MOJIEKYIL AToMHas eIUHHIIAa MAacCCHI.
OTHOCUTENLHBIE ATOMHAS U MOJIEKYIIsipHas Maccel. KojnuecTBO BEMIECTBA W SIMHUIBI €TO0
M3MEpPEHUs: MOJIb, MMOJIB, KMOJIb. HHCIIO ABOTanpo. MonsipHas Macca.

ATperaTHble COCTOSHHUSA BelllecTBa. TBeEpHoe (kpucTalIUecKkoe W aMopgHoe),
JKUIKOE U Ta3000pasHoe arperaTHBle COCTOSHMs BEMECTBA. 3aKOH ABOTaipo M €ro
crencTBus. MoapHbIl 00BEM BEIIECTR B Ia3000pasHOM COCTOSHUH. O0BeIMHEHHEBIN
ra30BBIN 3aKOH U ypaeHeHne Menneneera — KimaneipoHa.

CMecH BEIIECTB. Paznnuus MEXKIYy CMecIMM W XUMHWYECKUMH COEAMHCHHAMM.
Maccogas U 00beMHas 107U KOMITOHEHTOB CMECH.

JeMoHCTpaun

OTIBITH, WUIFOCTPUPYIOLINE 3aKOH COXPaHEHHsT MacChl BEIIECTB.

Habop mozeneit aToMOB U MOJIEKYIL.

HexoTopble BEIECTRBA KOJMYECTBOM B 1 MOJIB.

Moess MOISIPHOTO 00BEMA Ia30B.

15. CtpoeHue aTomMa

ATOM - ClIOKHAS yacTuna. JloKa3aTeabCTRA CIOKHOCTH CTPOCHUS aToMa: KaTONHBIC
JI PEHTTEHOBCKHE JIyUH, POTOIPHEKT, paiH0aKTUBHOCTE, SIEKTPOJIHS.

TliaHetapHas Momeih artoMa . Pesepdopaa. CTpoeHHe aToma 110 H. Bopy.
CoRpeMeHHbIe TIPEACTABIEHNS O CTPOCHUM aTOMa. KopItycKynapHO-BOIHOBOH Jyalli3M
YaCTULl MUKPOMHUPA.

CocTaB aToMHOTO szpa. HyKJIOHBI: IIPOTOHBI M HEHTPOHEL. M30TONBI ¥ HYKIHJIEL.
VeroiHguBOCTS SIep.

OnexkTpoHHas o6onouka atomoB. Ilomstue 00 9JIEKTPOHHON OpOUTAH U
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5IEeKTPOHHOM 00NaKe. KBaHTOBEIE YHCIIA! ITIABHOE, opburaneHoe (110609HOE), MATHUTHOE
¥ CIHMHOBOE. PacTpejieNieHne 3JIeKIPOHOB TI0 3HEPreTHYECKUM yPOBHAM, NOJYPOBHAM U
opOuTangM B COOTBETCTBHH C IMPUHIIUATIOM pauMeHbIIeil sHepruy, mpuHIunoM Ilaymm 1
npasmioM [yHna. DIeKTpOHHbIE KOHQUIYPALMH aTOMOB XUMHICCKUX SIIEMEHTOB.

BaJeHTHBIE BORMOXKHOCTH ATOMOB XUMHUYECKUX JJIEMEHTOB.

DIIeKTpOHHAs KIACCHPUKAMS XUMHUECKUX 3JIEMEHTOB: S-, P~ d-, f-3eMEHTEHL.

JleMoHCTpaL iy

doTordPexT.

Mogenu opbuTaneii pasiudHON HOPMEL

JIaGopaTopHEIi OITBIT
Ne 13 HabniojeHue CIEKTPOB MCITyCKaHMS U IIOTJIOLICHUA COeIUHEHNH XUMHYECKUX
3JIEMEHTOB C TOMOILBIO CIIEKTPOCKOIIA.

16. [epuogudeckuii 3axoH u Ilepuoauueckasi chcTeMa XHMHYECKHX
snementos . 1. MenjeieeBa
OTKpBITHE IePHO{UUECKOTO 3aKOHA. ITpeanoChLUIKM: HaKOILIEHHE

haKTONOTUYECKOr0 MaTepuaia, paboThl NPENIIECTBEHHUKOB (1. B. JleGepeiinepa, A.
D Ilankyprya, Jbx.A.Heronenaca, JL.IO Meitepa), cwe3n xumukos B Kaprucepyo,
mmuHocTHble KauecTa JI. V. Menneneea. Otkpeitie [l . MeHaeneeBpIM
ITeproIMYECKOTO 3aKOHA.

[lepuoanteckuil 3aKOH M CTPOCHHE aToMa. Uzotonsl. CoBpeMEHHOE IOHATHE
KUMHUECKOro siemeHTa. 3akonomepHocTs I'. Mosmu. CoBpeMeHHAs hopMynMpOBKa
TleproMYecKOro 3aKoHa. IlepHonmueckas CHCTEMa M CTPOCHMC dToMa. dOU3NYECKUH
CMBICIT ITOPSJIKOBOTO HOMEpPa 3JEMEHTOB, HOMEPOB TPYIIIIBL H MEPHONA. [Teprogudeckoe
J3MEHEHMe  CBONCTB  SIEMEHTOB:  pagWyca  aroma;,  DHEprud  MOHH3AINH,
3JIEKTPOOTPHUIATEIEHOCTH. TIPHYNHBI M3MEHEHUS METaNIMIECKUX 1 HeMeTaJUTHYECKUX
CBOMCTB 3JIEMEHTOB B IpyINax U Iepuojax, B TOM HHCIC GONBIINX U CBepXOOJIBIIHX.
3naverue [lepuonuueckoro 3akoHa u [lepuouuecKkol CUCTEMbl XUMUIECKHX 3JIEMEHTOB
II. V1. MennerneeBa IS pasBUTHS HAYKH U IIOHUMaHUA XUMHYECKOH KapTHUHEI MUpPA.

JlemMoHCTpaLH

PazsiiuHble BApUAHTHI Ta0muLp! [IepiHoNMIecKol CHCTEMBl XUMUIECKUX SIIEMEHTOB
II. 1. Menneneesa.

OGpasiibl TPOCTHIX BEIIECTB OKCUIOB U MHIPOKCH/IOB S/IEMEHTOB IIT nepuoja.

17. CTpoeHue BeliecTBa

TousgTiie 0 XUMMUEcKol cBs3u. THUIIBl XUMUYECKAX CBsI3eH: KOBaJeHTHAs, NOHHAA,
MeTauIgeckas ¥ BOJOpOIHA.

KoBanenTHas XUMIUeckasi CBs3b. J(Ba MexaHWsMa OOpasoBaHWs ITOH CBASH:
0GMeHHbIH W OHOPHO-aKIeNnTopHEIA. OCHOBHEIE [1apAMETPhI 3TOTO THIA CBAM: HJIMHA,
IIPOYHOCTH, YTOJ CBSIZW WIH BaNeHTHBIH yron. OCHOBHEIE CBOMCTBA KOBAJICHTHO! CBSI3U:
HACHIIIEHHOCTb,  TOJSIPH3YEMOCTs W IIPOYHOCTb.  OIEKTPOOTPUUATENBHOCTE U
KaccHbUKaius KOBAJICHTHBIX CBA3eH 1O 3TOMY MPHU3HAKY: IOIApHATL H HeroJaspHasg
KOBAJIEHTHEIE  CBSi3M. I1IOJSIPHOCTH  CBSI3M W MOIAPHOCTE  MOJCKYIIBL Cmocob
TepeKpEIRaHs SMEKTPOHHBIX OpOuTanell u KTaccHbUKalys KOBANEHTHBIX CBA3EH IO
3TOMY NPHU3HAKY: CT- U H-CBsI3H. KpaTHOCTh KOBAICHTHBIX cBA3el 1 KIaccuUKaLHI X 110
3TOMY TIpH3HAKY: OAHHApPHBIE, NBOHHbIE, TPOMHEIE, IOy TOPHEIC. TUnel KpUCTAILTHIECKUX
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pElIETOK y BEMIECTB C 3THM THIIOM CBA3M: ATOMHBIC M MOJICKYJAPHBIC. @u3n4eCcKHe
CBOICTRA BELIECTB ¢ 3TUMHU KPUCTAINIMYECKUMHI PEIIETKAMH.

Vonnas xuMudeckad CBs3b. KpalfHuil ciydaif KOBAJIEHTHOH IOJISIPHON CBA3H.
MexauusM o6pa3zoBaHus HOHHOK cBa3u. VIOHHBIE KPUCTAIUIMYECKUE PEIICTKH H CBOICTBA
BEI[ECTB € TAKUMHU KPUCTAIIAMU.

MeTaumdeckas Xumudeckas CBsi3b.  OcoOBI  THIT XHUMUYECKON  CBA3M,
cyliecTByOLIMIl B MeTaljax W cruiaBax. Le OTMYHA M CXOICTBO C KOBAJIEHTHOH H
JoHHOH crs3sME. CBolicTBa Merajuidueckoy cBsiszd. MeTamindeckue KpUCTATHIECKHE
PEINeTKU U CBOICTBA BEWIECTB C TAKMMH KPUCTAILIAMU.

Bonopoanas XuMHdeckas CBsi3b. MeXaHH3M obpazopaHus Takofl cBasH. Ee
KacCHOUKALMS: MEXMONEKy/IApHas W BHYTPUMOIEKYISIpHas BOIOPOIHBIC CBsI3H.
MoJeKysapHble KPUCTALTMYIECKUE PELIETKH ISl STOTO THIIA CBA3H. du3nyecKue CBOMCTBa
BEIIECTB C BOJOPOAHON CBS3bFO. buonorugdeckasd poib  BOMOPOJHBIX cBs3eil B
OpraHM3aliy CTPyKTyp OHOTIOIMMEPOB.

EuHag Npupoia XMMUYECKHX CBSA3ed: HATMYIMC PasiUiHbIX THIIOB CBsI3ei B OJTHOM
BEIECTBE, MIEPEXO]] OIHOTO THMA CBA3U B JIPYroH U T. IL.

Kowmriexcoobpa3oBaHHe. Ilousatue 0 KOMTIJIEKCHBIX COeIMHEHUAX.
KOOpAMHALINIONHOE HYHCIO KOMILIEKCcooOpasosatesd. BHYTpEeHHsS W BHCLIHAA chepa
xoMIIekcoB. HoMeHKI1aTypa KOMIUIEKCHEIX COeIUHeH . X 3HaueHue.

JlenMoHCTpaluu

Momenn MOJEKy pa3InuHON apXUTEeKTYphL.

Moeny 13 BO3MYIIHLIX [MapoR IPOCTPAHCTBEHHOTO PACIIONIOKCHUA Sp-, sp>-, sp’-
TUOPUIHBIX OpOUTATIEH.

MoJieN KpUCTATIMYECKUX PEMICTOK PasIiYHOr0 TUIIA.

Mozemu monexyn JHK u 6enka.

18. IMonumepsbl

Heopranudeckue momuMepsl. IlomuMepel - TPOCTHIE BEIIECTBAa C aTOMHOIA
KPHUCTANIMYECKOH PELIeTKON: amioTpoIHble BHIOM3MEHEHNS yriepoaa (anMa3, rpadwr,
kapOuH, OyIepeH, B3aUMOCBA3b THOPHIN3AINHN opbutaneii y aToMOB yriepoja ¢
IPOCTPAHCTBEHHBIM ~CTPOEHUEM  AJUIOTPOIHBIX MoaubHKaluil); celeH M TEIyp
1eTIOUeYHOT0 CTpoeHus. [TonuMeps! - CIOXKHEIE BEIIECTBA ¢ ATOMHOH KPHCTATTHUECKON
pEIeTKON: KBapll, KpeMHE3eM (JIMOKCHIHBIE COCIUHEHHs KpemHust), KOPYHI (OKCH]
ATTFOMUHNS ) U aTIOMOCHIIMKATHI (IOJIEBBIC LITAThL, CIHOMA, KaoNH). MyHepalibl i FOpHBIE
nopomsl. Cepa macthdeckas. MuHepanbHOE  BOJNOKHO - acbecT. 3HaueHHE
HEOPraHMUYECKUX [PUPOIHEIX HONUMEPOB B (OPMHUPOBAHUK OJIHOIl W3 TeOJOrM4ecKuX
06051049€eK 3eMITH - TUTOCHEDEL.

Opranuyeckue moimmMepsl. Croco0bl UX TONMYUICHHS: PeaKlyy MOIUMEpH3alii 1
peakiui TonuKoHAeHcanun. CTPYKTYpsl IOTMMEPOB! JuHeHBIe, PA3BETBIIEHHBIE U
npocTpancTBeHHble. CTPYKTypUpOBAHHE OIHMEPOB: BYIKAHU3ALUS KayTyKOB, nyOneHue
6eJIKOB, OTBEPIKACHNE MTOJHMKOHIEHCAIIMOHHBIX [TOJIIMEPOB.

Knaccudukarms oJIMMEPOB I10 pa3IuiHBIM NPU3HAKaM.

JeMOHCTpalnu

KoeKIiy TuiacTMace, KayqdyKoB, BOJIOKOH, MHHEPAIIOB U MOPHEIX ITOPOA.

MuHeparbHOe BOJIOKHO - acOECT - U U3/IENUs U3 HEro.
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Monemu Monexyn 6enkos, JHK, PHK.

19. JlucnepcHbIe CHCTEMbI

IMousTHe o0 AMCHepcHLIX cueremax. Kraccuukanys AUCIEPCHBIX CHCTEM B
3aBMCMMOCTH OT arperaTHOrO COCTOSHUSA JUCTIEPCHOHHOM Cpelbl 1 mucriepcHoi hasel, a
Takxke MO pasMepy ux dacTur. I'pyOomucrnepcHBIE CHCTEMBL SMYIBCHM M CYCTICHIMH.
TOHKOIUCIIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (301TH U reny) ¥ UCTUHHEBIE (MOJIEKYJIAPHBIE,
MOJIEKYJISPHO-HOHHBIE H HOHHBIE). O(QQeKT Tunpans. Koarymsiiuss B KOJUJIOWIHBIX
pacTBopax. CHHepEe3nC B resisx.

3HayeHye AVCTIEPCHBIX CHCTEM B KUBOH 1M He)KUBOH NpHpo/e U MpaKTHYecKOoi
YKU3HH HeJIoBeKa. DMYJIBCUH U CYCTIeH3UH B CTPOUTEIIBCTBE, MUILEBOH W MeIULMHCKON
MPOMBIIIIEHHOCTH, KOCMETHKE. Buoorndeckye, METUIMHCKIE 1 TEXHOJIOTHIECKHE 30711,
SHageHde Tesiell B OpraHM3alUyl OKUBOM Marepud. buonornyeckue, MHUIICBLIC,
MeTHIIMHCKYE, KocMeTndeckue reiw. CHHepesuc Kak (akTtop, OTIpeNEIISIFOIMIA  CPOK
rOAHOCTY TIPOAYKIME Ha oOcHoBe renel. CBepTHIBAHME KPOBH Kak 6HOIOrHUeCcKuit
CHHEpE3IIC, er0 3HAUEHHE.

JleMoHCTpaluy

Buik! UCHIEPCHBIX CHCTEM M MX XapaKTepHBIC TPU3HAKH.

TIpoxoJkK/eHue Iyda CBeTa 4Yepe3 KOIUTOMIHBIC W MCTHHHEIE PacTBOPHI (abdexr
Turnans).

20. XpMmyudecKHe peaKinu

Knaccupuxanusi XMMHYECKHX peakiuud B OpraHu4ecKoi u HEOpPraHUYeCKOou
spvun.  LlonaTHe © XWMHuUeckod peakiuu. Peaxiuu, HWIyIIAe 0e3 W3MCHEHUA
KAJeCTREHHOTO COCTARA BEIIECTB: AUIOTPOIM3aIINs i H30MepH3alisl. Peakinu, HIymme ¢
MRMeHEHIMeM COCTABA BEIIECTB: MO YUCIY U XapaKTepy pearHpyrolux W 00pasyroIluxcs
BEIIECTB (Pa3OKEHUs, COEJNWHEHUS, 3aMEINCHUS, obMeHa); 0 W3MEHCHHUIO CTeleHeH
OKUCIIEHNS  3JeMEHTOR  (OKHCIIHTENIBHO-BOCCTAHOBUTENBHEIE W HEOKHCIUTETBHO-
ROCCTAHOBWUTEJBHBIC PEAKIUK); 10 TEMNoBOMY dPdeKTy (9K30- U SHOTEPMUYECKHUE); TIO
dase (romMo- H TETepOreHHBIE); IO HaNpPaBICHUIO (obpaTuMbie ¥ HeoOGpaTUMEIE); II0
MCIIONB30BAHHIO KaTany3atopa (KaTaluTHYEeCKUE U HeKaTAIUTHYECKHE); 110 MEXaHU3MY
(pamuKaibHbIE, MOJIEKYNSAPHbBIE K HOHHEIE).

BeposiTHOCT, NpPOTEKAHMS XUMHYECKHX pPeaKuuil. BHYTpeHHSISL BHEPTHs,
suTanenud. TerioBodl 3ddexT XUMHUeCKUX peakiuil. TepMOXMMHYECKUC YypPaBHCHUA.
CraumapTHas 3HTalLlMs peakluii u o0pasoBaHMs BEIIECTB. 3akon I'. M. T'ecca u ero
CIEICTBUSA. DHTPOTINAL.

CxopocTh XHMUUECKNX peaknuil. [ToniTHE 0 CKOPOCTH peaxuuii. CKOpoCTb TOMO-
1 reTepOTeHHOMN peaKiyi. SHeprus aKTHBalluK.

DakTOpEL, BIHSIONIHE HA CKOPOCTh XMMUUECKOH peakiuy. ITpuposa pearnpyromux
pemects. Temmeparypa (3akoH BarT - T'odda). KoHIeHTpanus. KaranuzaTopsl ¥ KaTalli3:
rOMO- ¥ TeTepPOTeHHEI!, WX MexaHH3Mbl. DepMEHTE], HX CPaBHEHHE ¢ HEOPraHWIeCKNMHU
KATATM3aTOPAMH. 3aBHCHMOCTE CKOPOCTH DPEAKIUi OT MOBEPXHOCTH COIPHKOCHOBCHIA
pearvpyromyx BelecTB.

OGpaTuMoCTh XHMAYeCKHX peakiuii. XHMHYeCKoe paBHOBECHE. TlousTe o
XHUMHYECKOM PABHOBECHH., PaBHOBECHBIE KOHIEHTpAUWH. JIMHAMHYHOCTE XUMHHYECKOTO
paBHOBecus. MAKTOPBL, BIMAIONIE Ha CMEIICHUE PABHOBECHS: KOHLCHTPAIIL, OaBJIEHUE,
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temmepatypa (rpusmun Jle Ilaresnbe).

JleMOHCTpaLun

[Ipespaienye kpacHoro Gocdopa B Oemblif; KUCIOPOAa B 030H.

Mopenu OyraHa u u3o0yTaHa.

Tloydenye KUCI0po/Ia U3 IePOKCHa BOTOPOia M BOMBL; IErupaTanud STaHoa.

Ilenouka npespamenuit P~ P05 H;PO,; cBoiicTBa YKCYCHOW KHCIIOTBI; peaKliH,
uOylmue ¢ oOpasoBaHuMeM OCajika, rasa ¥ BOIBL CBOMCTBA METAJVIOB, OKHCJICHHE
aNbIeryia B KUCIOTY U CIIUPTa B aJIbIETHL.

PeakIiy TOpeHUs; PEakiy SHA0TEPMUYIECKUE Ha MPUMEPE peakiuK pasloxeHIA
(3TaHoma, KAIMHHON CenuTpsl, OHXpoMaTa aMMOHUSI) U DK30TepMHYeCKHe Ha MpUMEpe
peaxiuit coennHeHns (odecnBedrHBanne GPOMHOHN BOMBL ¥ PacTBOPA NepMatraHata KaJusi
STUJICHOM, ralileHue W3BECTU U Ip.).

BaauMvojelicTBue IIUHKA ¢ PACTBOPAMH COJISHOW M CEePHOH KMCIIOT IpH PasHBIX
TeMIIepaTypax, pPasHbIX KOHIEHTPAUMAX COJIHOH KUCIOTEL, PaslOXeHHC NepOKCHIa
KHCIOpoJa C ToMOmBIo okcnpa Mapramua (IV), Karanmassl CBIpOTO Msca W CBIpOTO
KapTogersl.

BiauMoelicTBIE IIMHKA PasIMyHOM IIOBEPXHOCTH (MOPOIIKA, IBLIH, rpasyi) ¢
KHCJIOTOH.

Mogensb «KUMSLLETO CIIOSY.

CMeleHre paRHOBECUS B CHCTEME! Fe'+ + 3 CNS  <—> Fe(CNS);; oMBLIEHHE
YKHPOB, peaklliy STEPUPUKATHH.

3ABHCHMOCTD CTENEHH SIEKTPONUTHYECKON IUCCOLMAUN YKCYCHOH KHCIIOTBEI OT
pazbaBneHus.

Cpapnenue ceoifcTs 0,1 H pacTBopoB cepHOll U CEPHUCTON KUCIIOT; MypaBbUHON U
YKCYCHOMW KHCJIOT; THAPOKCHIOB JTUTHS, HATPHA U KaTUA.

21. PacTBOpHI

Tlousitie 0 pacTBopax. (BPU3MKO-XUMUYECKas NPUPOJa PaCTBOPEHUS M pacTBOPOB.
BaanMo/elicTBIE PACTBOPUTENIS U PACTBOPEHHOTO BelecTBa. PacTBOPUMOCTE BEINECTE.
CriocoBGBl  BRIpAKEHMS KOHLEHTpAI[WM pacTBOPOB: MaccoBas [oJsf PpacTBOPEHHOTO
BemecTsa (IIPOICHTHAS ), MOJIAPHAS.

Teopust SMeKTPOIUTHEECCKOH Aucconualuy. MexXaHu3M NUCCOLHAIMA BEIIECTB C
PasIMUHEIME TUIIAMM XHMHUYECKMX CBf3eH. BKIam pycCKHX Y4CHBIX B DPA3BUTHC
npesicTaBieHiit 00 3IeKTPOJUTUYECKON JHCCOLMALHUH. OCHOBHEIE TIOJIOXKEHHS TEOPHU
3IeKTponuThyeckoil ucconmanuu. CTeneHb 37EKTPONIUTHICCKOH JHCCOUMAU U
daxTopsl ec 3aBrcUMOCTH. CUIIBHBIC H CPEIHAC SIIEKTPOINTEL.

Jlucconuanys Bousl. BoxoponHsiii rokasarens. Cpefa BOAHBIX PacTBOPOB
3IIEKTPONHTOR. Peakiiiy oOMeHa B BOJAHBIX PACTBOPAX SJIEKTPOJIHTOB.

T'umponus kak oOMeHHBIH mporecc. HeoOpaTHMBIA TWIpOJN3 OPraHMIECKUX H
HEOPTaHWYeCKUX COEWHEHMH 1 €ro 3HaYeHue B IPAKTHIECKOM AeATENBHOCTH HeloBeKa.

O6patumeiit  tugposus  comeil.  CTyneHdYaThli  TUIPOIHA3. [IpakTrueckoe
IIpUMEHEHHE THIPOJIH3a.

THapoIn3 OpraHiueckix BelecTs (GENKOB, JKUPOB, YITIEBOIOB, MOTIHYKICOTHIIOR,
AT®) u ero GUONOTHYECKOE W IPaKTHYECKOe 3HadeHHe. OMBUIEHHE XHPOB. Peaxiua
3TepUUKAIMHA.
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JleMOHCTpaLuu

CpaBHEHHE 3IEKTPOIPOBOAHOCTH PACTBOPOB SNEKTPOIUTOB.

CMeleHrie paBHOBECUS IUCCOUAIMH CIIa0BIX KHICTIOT.

WHIUKATOPEL i W3MEHEHHe X OKPAcKd B Pa3HBIX CPElax.

CepHOKUCIIEIH U epMEHTATHBHBIA TEIPOJIU3 YIIICBOJ0B.

THIponu3 KapOOHATOB, CyMb()ATOB M CHJIMKATOB IIENOYHBIX METAIUIOB; HUTPATOB
ceunua (I11) uny nKHKa, XJI0prUaa aMMOHHS.

JIaBopaTopHO- IPaKTHUECKOE 3aHATHE

Nel4 TIpUroTOBJIEHHE PACTBOPOB PA3IMYHEIX BUOB KOHICHTpAlNN

22. OKHCINTEeIbHO-BOCCTAHOBUTEIbHBIE PeaKIHH.
ek TPOXUMHUYECKHE IPOoIlecchl
OKUCAUTEIBHO-BOCCTAHOBATEIBHBIE peaKIyH. CreneHb OKHCJICHUSL.
BoceTaHoBUTENH ¥ OKMCIMTenn. OKWCTEHHe M BOCCTaHOBJeHWe. BakHeHmme
OKUCITTETM M BOCCTAHOBUTENH. BOCCTAHOBUTENBHBIE CBOMCTBA METAIOB — IPOCTHIX

BemmecTB. OKHCHUTENBHbIE W BOCCTAHOBHUTENBHBIE CBOMCTBA HEMETAIIOB - IPOCTHIX
BelecTB. BOCCTAHOBUTETBHbIE CBOMCTBA BEIIECTB, OOPa30BAHHBIX JIEMEHTAMU B HU3LIEH
(oTpUIATEIBHON)  CTETEHW  OKUCIICHHUSA. OKUCIIMTENBHEIE ~ CBOMCTBA  BEIIECTB,
06pasoBaHHBIX 3JEMEHTaMU B  BBICIICH ([IONIOKUTEITBHON)  CTEMEeHH  OKUCIEHHMS.
OKUCIATETBHEIE H BOCCTAHOBHTEBHBIE CBONCTRA BEIIECTB, 00pa3sOBaHHBIX SJIEMEHTAMH B
IPOMEKYTOYHBIX CTEIIEHIX OKMUCIIEHNA.

Knaccupuwanus OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX peaximii. Peakuuu
MEKATOMHOIG W MEXMONEKYIIpPHOrOo  OKHCJIEHUA-BOCCTAHOBJICHHA. Peaxuyn
BHYTPHMOJIEKYISIPHOTO  OKWCIICHHS-BOCCTAHOBICHUL. Peakiiui  CaMOOKHCJIEHUS-
CAMOBOCCTAHOBIIECHUS { AMCIIPOTIOPLIHOHUPOBAHUST).

MeTomsl COCTaBICHHS YpaBHEHUH OKMCIUTEIBHO-BOCCTAHOBUTCIBHAIX peaKIuii.
MeTol DNEKTPOHHOTO OanaHca. BimgHue cpelpl Ha MNPOTEKAHNE OKHCIATEIBEHO-
BOCCTAHOBUTEJIBHBIX IIPOLIECCOB.

X uMHUYeCKUe HCTOUHMKH TOKA. DIEKTPONHEBIE IMOTeHUHWANEl. Psi CTaHIapTHBIX
3JIEKTPOIHBIX  TOTEHIMANOB  (3MEKTPOXUMUYECKUH  pik HaNpSOKEHWH  METaJLIOoB).
Ca/lbBaHUYECKHUE 3JIEMEHTH W [PUHIWIE UX paboThl. COCTaBIEHUE TralbBaHHUCCKUX
aneMeHToB. OOpa3oBaHWe TaIBBAHWYECKMX Tap TPHU  XUMHHYECKHX  IIpOIeccax.
TaleBaHUYECKHE DJIEMEHTH, NpUMEHseMble B JKM3HW: CBUHIIOBAA AaKKyMYJIATOPHAA
GaTapest, HUKeTb-KaaMUeBbie OaTapey, TONJUBHEIE SIEMEHTHL.

D1eKTPO/INZ PACIUIABOB M BOMHBIX PacTBOPOB 3JIEKTPOJIHTOB. IIpouecchl,
IPOUCXONAIME Ha KaTofge M aHole. YPaBHCHHA BJIEKTPOXMMHIHYECKMX IPOLECCOB.
DNeKTPONu3 BOJHBIX PAcTBOPOB ¢ HHEPTHBIMU 3JIEKTPOAAMH. DeKTPOIU3 BOJHBIX
PAaCTBOPOB C PACTBOPUMBIMHE dEKTPOIaMH. 1IpakTHIecKoe MPUMEHEHUE SIEKTPOITH3A.

JleMOHCTpalyn

BoccTadHoRIeHHE TUXpoMaTa Kajius [IUHKOM.

Boccranorienue okcuga memu (1I) yrimem u BOIOPOIOM.

BoccTaHOBJIEHNE AUXpoMaTa Kalausd STHUIIOBBIM CIIUPTOM.

OKUCITUTENBHBIE CBOUCTBA a30THOM KUCIIOTHL.

OxucnuTeNbHBIE CBOWCTBA TUXpoMaTa Kajlis.

TaipBaHWYECKHE 3TIEMEHTEl U OaTapelku.
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Dnektponus pacteopa xnopyaa memu (II).

23. Knaccupuranus BemecTs. [IpocThie BellecTBa

Knaccudukanus HeOpraHWYecKHX BelIEeCTB. IIpocTele X CIOXKHBIC BELIECTBA.
Oxcupl, ux Kiaccubuxaiyst. THAPOKCHIb! (OCHOBAHMS, KUCIOPOACONCPIKAIINC KMCJIOTEL,
aM(OTepHBle  THAPOKCHMBI).  KHCHOTBL, ~ HX wiaccupuxkaund.  OcHOBaHMA, HX
xaccuduxanus. Comu cpelnue, KUCTbIe, OCHOBHBIC M KOMILICKCHBIC.

MeTaibl., [1o0KeHHEe METAUIOB B IEPUOJUYECKOH CHCTEME U 0cOo0EHHOCTH
cTpoeHmsl WX atoMoB. [IpocTele BeIEcTBa - METaJlIBL CTPOEHHE KpPUCTAJUIOB M
MeTaTIHueckas XuUMuyeckas CBsi3b. OOime (uU3MYecKHe CBOMCTBA METaloB W KX
BOCCTAHORUTENLHEIE CBOMCTBA: B3aUMOJEHCTBUE C  HEMETaJlIaMy (KuCIOpOIOM,
rajoreHany, cepoil, a30TOM, BOJOPOJOM), BOJOH, KHACIOTaMI, PacTBOpaMH conei,
OpPraHMYECKHMH BEIIECTBAMH (CHUPTaMH, rajloreHalkaHaMu, deHomoM, KHMCIIOTaMH),
menodavu. OKCHIBI W THAPOKCUJBI METAIOB. 3aBUCUMOCTD CBOMCTB 3TUX COEJUHEHUH
OT CTereHell OKMCTIeHIs METANIOB. 3HAUeHNHE METaJlJIOB B IPHPOJE U XU3HU OPTaHH3MOB.

Kopposusi ~ MeTamios. IloHATHE  KOPPO3UH. XuMuueckass — KOppo3us.
DnexTpoxuMuueckas kKopposus. Criocobsl 3aiUThl METAJIOB OT KOPpO3HH.

O6mue crocolsb! ToAyYeHnsd MeTaAn0B. MeTalllsl B IPUPOAE. MeTautyprus 1 ee
BUIBI I[HPO-, THAPO- W BIEKTPOMETAUIyprus. OJEKTPOJIHU3 PACIIaBoB U pacTBOPOB
coeqWHeH!H METAIIJIOB U €T0 MPaKTHYECKOe 3HAICHUEC.

Hememannul. TlonoxeHne HeMeTaUIOB B Ileproinyeckol CUCTEME, 0COOEHHOCTH
CTPOEHUS UX aTOMOB. SNEKTPOOTPULIATENHHOCTD.

Braropoanble raspl. ONEKTPOHHOE CTPOEHWE aTOMOB GraropoHBIX Ta30B H
OCOBEHHOCTH HX XMMHUECKUX ¥ (PU3HUECKUX CBOMCTB.

HewmeTanibl - IpoCTele BellecTBa. LIX aToMHOE M MOJIEKYJSPHOE CTPOCHHUE HX.
AmnoTponus. XWMHYECKHE CBOWCTBA  HEMETAIIOB. OKHCIIUTEILHEIE — CBOMCTRA!
B3aUMONEHCTBUE €  METAalllaMd, BOJOPOJOM, MeEHee  BJIEKTPOOTpHNATEIBHBIMH
HeMeTallaMHi, HEKOTOPHIMH CIOKHBIME BEIeCTBaMU. BOCCTaHOBUTENBHBIC CBOMCTBA
HEMETANIOB B peakiusx ¢ (TOpoM, KUCIOPOAOM, CIIOXHBIMH BEIECTBaMH - -
OKMCTUTENSMH (A30THOM 1 CEpHOI KUCIIOTaMY U JP. ).

JemoHCcTpaluu

Komnexuus  «Knaccumbukaysg  HEOPTaHWYECKUX — BCIICCTB» U o0pasLel
IIpeACTaBUTENEHR KITACCOB.

Konnexnus «Kiaccupukaliys OpraHiiecKux BEImecTB) 1 o6pasisl IpeJicTaBUTeel
KJIaccoB.

Mopeny KpucTaNINueCKHX PEMICTOK METANTIOB.

KOoJeKius MeTaIIOB ¢ Pa3HBIMY (PU3MUECKUMY CBOHCTBAMM.

BaaumMoielicTBIe JTUTHS, HATpUs, MarHus M okejesa ¢ KHCJIOpOJIOM; MIETOHHBIX
METATIIOB ¢ BOJIOI, crmpTaMu, GeHonoM; LHHKa C paCTBOPaMK COISHOH U CepHOM KUCTIOT;
HaTpUs C CEpoil; AMOMHUHMA C flomoM; JKeliesa ¢ pacTBOPOM MEIHOTo KyInopoca,
AMFOMHUHKS ¢ PACTBOPOM €JIKOTO HaTpa.

Oxcujisl ¥ THAPOKCUIEI XpoMa.

Koppo3us METAIIOB B 3aBUCHMOCTH OT YCIIOBHIA.

3arumTa METALIOB OT KOPPO3UK: 00pasiibl «HepXKaBeek», 3alllUTHBIX TIOKPBITHH.

Komnnexuug pyz.
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DNEKTPOIIN3 PACTBOPOB COJEH.

Moneni KpHCTAUTHIECKUX PELIETOK HOMa, anMasa, rpadwura.

Ansotpornus Gocdopa, cepbl, KHCI0poa.

BiauMoielicTBAE BOLOPOJA ¢ KUCIOPOIOM; CYypPbMBI C XJIOpOM; HaTpMs € fomom;
XJI0pa ¢ PACTBOPOM OpOMHJIA KIS, XJIIOPHOH U CepOBOIOPOIHOM BOMIBI; 00ECIIBEUNBAHUC
GpOMHOH BOJIBI STHICHOM UM aETUICHOM.

JIaGopaTopHO- IPAKTHYECKOE 3aHATHE

Ne 15. OssakoMieHHe ¢ o0pasiiaMu IpelcTaBUTENIed KJIacCOB OpPraHMYeCKuX W
HeOpraHWUeCKUX BellecTB. IlonydeHne KHCTIOpofa H BOZOpoRa H HX CBOICTBA.
ToyueHne cepsl, €& XuMuueckue cBotcTsa. CBOHCTBA YT

24. OcHOBHbIE KIACCH HEOPTAHIMYECKUX H OPTaHHYECKUX COeTHHEeHUH

BomopoaHsie coeqnHeHHs Hemerauion. IlomyueHne aMMuaka 1 XJ0poBoloposa
CHHTE30M W KocBenHo. ®dusnueckde coiicTBa. OTHOIIEHUE K BOJIE: KUCIOTHO-OCHOBHBIC
CBOMCTBA.

Oxecnanl W aur¥apuibl  KapOoOHOBBIX  KHMCIOT. Heconeobpa3syoomue H
coneobpasyroiie Oxcuabl. KuCIOTHBIE OKCHABI, HX cBoiicTBa. OCHOBHBIE OKCHJIBI, UX
cBoOifcTBA. AM(OTEPHBIE OKCHJBL, UX CBONCTBA. 3aBUCHMOCTE CBOMCTB OKCUJIOB METAJIJIOB
OT CTereHH OKWCNEHHs. AHTUAPUIE KapOOHOBBIX KHCIOT KaK aHanord KHCJIOTHBIX
OKCHJIOB.

Kuc/ioTei opraHWdeckue u Heopranuveckue. KuHCIOTEI B CBETC TEOpUM
STEKTPONUTHYECKOM mucconuanun. KucnoTel B CBETE MPOTOTUTUUECKON TEOPHUH.
Knaccudukanuss OpraHWYeCKHIX W HEOPTaHHIECKMX KUCIOT. OO6mpe CROMCTBA KHCIIOT!
B3aMMOJieliCTBIE OPraHMYeCKUX ¥ HEOPTaHWIECKUX KHUCIIOT ¢ METAIaMM, OCHOBHBIMH 1
aM(OTepHBIMH OKCHIAMU U THAPOKCHIAMHY, COJSMH, o6pazoBaHie CIOKHEIX 3GHPOB.
OcoBeHHOCTH CBOICTR KOHIIEHTPHPOBAHHOM CEpHOM 1 a30THOM KHUCJIOT.

OcuoBauusl OpraHmdeckue W Heopranuyeckue. OCHOBAaHHMS B CBCTE TEOPUH
SIeKTpoNMTHUEcKON Aucconpanyy. OCHOBAaHHA B CBETE IPOTOIUTHYECKON TEOPUH.
Knaccudukauns opraHidecKux W HEOPraHMIeCKUX ocHOBaHUH. XUMHYECKUE CBOWCTBA
[enodeli W HEPACTBOPUMBIX OCHOBaHEA. CBOHCTBA GECKUCIIOPOIHEIX OCHOBaHM:
aMMUaKa ¥ aMHHOB. B3auMHOe BIUSHIE aTOMOB B MOJIEKYJIC aHUIIMHA.

AmboTepHble OpraHUYecKHe U HeOpPraHM9ecKue COeJHHEHHS. AmdorepHEIe
OCHOBAHMS B CBETE IIPOTONHTUUECKO TeOpHH. AM(OTEPHOCTE OKCUIOB U IHAPOKCHIOB
TIEPEXOHBIX METAIIIOB: B3aUMOIEHCTBUC ¢ KHCIOTaMHU 1 INCJI0TaMU.

Cousin. Knaccuduxanys W XUMHUYECKHE CBOHCTBA COJIEH. OcoBeHHOCTH CBOMCTB
conell opraHnyecKux 1 HeOpraHWYeCKUX KUCIIOT.

TeneTuueckas CBS3b MeXKAy KlaccaMd OpraHuYecKuX M HEOPraHHHCCKHUX
COEMUHEHUH.

[ToHsTie O CEHETHHeCKON CBA3M ¥ TEHETUHECKUX pAfaX B HEOPraHMYCCKOH H
opranudeckod xumun. ['eHeruyeckne pansl METallIa (Ha TIpUMepe KaJbIMs M JKenesa),
HeMeTamuia (cepsl U KpeMHUS), IEPEXOTHOTO 3IEMEHTA (upHKa). [eHeTHdecKue pAAbl U
reHeTHIECKas CBI3b B OpraHuyeckoil xumun. EMAHCTBO MUPA BEIIECTB.

JleMOHCTpaLuu

KommeKkiiy KHCIOTHBIX, OCHOBHEIX ¥ aM(OTEPHBIX OKCUJOB, NEMOHCTpalMd MX
CBOMCTB.
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BsamMoseifcTere KOHIIEHTPHPOBAHHBIX A30THOH U CepHOM KHCJIOT, a TaKKe
pa3GaBIeHHON a30THOH KUCTIOTB! C MEABIO.

Peakuus «cepedpstHOro 3epKayia» I MYpaBBUHOM KUCIOTEL.

BaauMmoreiicTre pacTBopa T'MIPOKCHAA HATpus € KUCITIOTHBRIMM - OKCUIAMH
(oxcugom pocdopa (V)), ampoTEpHBIMA THAPOKCHIAMH (TUIPOKCHUJIOM LIMHKA).

BiamMOIeliCTBIE aMMuaka ¢ XJIOPOBOZOPONOM K BOJOM. AHAIOTHYHO JUIA
MeTUIIaMHHA.

BaanMojieiicTRHE aMHWHOKUCIOT C KUCJIOTaMd M IIeJI09aMHu. OcyiecTBIIeHHE

TIEPEXOI0B:
Ca ™ Ca0 * Cay(PO,), * Ca(OH),
P A PrOs A HaPOy
Cu » CuO » CuSO4 » Cu(OH), * CuO " Cu
CHOH »~ C2H4 ~ C2H4BI2
IIpumepHble TeMbI PeepaToB (IoKIa/I0B), HHAWBUIYAIbHBIX IIPOEKTOB
- BHOTEXHOJIOTHS W TeHHast HEKeHepust - TexHosoruu XXI Beka.

. HaHOTEXHONOTHS KaK MPUOPUTETHOE HAMNPABIICHUE PA3BUTHA HAyKH H
TPOU3BOJACTRA B Poccuiickoii @enepallii.

. CoBpeMeHHEIe METOIBI 00e33apakBaHNs BOABL.

- ATTOTPOIINSA METAIUIOR.

. YWusHs 1 nestensHocts .M. Menneneena.

. «[TepuouyeckoMy 3aKoHy OyAyIee He TPO3UT PaspyIICHAEM. ..

: Cunrtes 114-ro sneMeHTa - TPEYM) POCCUACKUX (U3UKOB-ANEPIIUKOB.

o Y3oTo1Bl ROAOPOTA.

. Vcrionb30BaHue paioaKTHBHAIX H30TOIOB B TEXHUIECKUX TIEJIAX.

. PeHTreHOBCKOE M3IyUEHHE U €r0 HCIIOIh30BAHNE B TEXHUKE U METUIIHHE.

. I1na3ma - 4eTBEPTOE COCTOSHUE BEILECTBA.

. AMOp(HEIe BELECTBA B IPHPOJIE, TEXHUKE, OBITY.

. OxpaHa Okpy’Karolle cpelbl OT XUMUYECKOTO 3arps3sHEeHNA.
KOJIHUecTBEHHbIE XapakTePUCTUKH 3arPSIsHEHN)s OKPYXKalOIEeH CPE/IBL.

. TIpuMeHeHue TBEPOTro ¥ ra3000pasHOrc OKCUa yriepoaa (IV).

. 3alUTa 030HOBOTO PKpaHa 0T XUMIYECKOT0 3arpsASHEHUS.

. ['pyGoauCcrepCHble CHCTEMBI, UX KIIacCH(HKaua U UCIIONBE30BAHNC B
npohecCHOHATBHOMN JeSTENTBHOCTH.

. KocMeTuyeckue TeH.

. TIpuMeHeHre CyCIIeH3HH i SMYIbCHI B CTPOUTELCTBE.

. MitHepasIsl ¥ FOpHBIE [OPO/E! KaK OCHOBA JIUTOC(EPBI.

. PacTBOpE! BOKPYT Hac. THITEI pacTBOPOB.

o Boja kak peareHT U cpefa Jjis XAMUYECcKoro Iporecca.

. usub u gesitetbHocTh C.AppPEHUYCaA.

: BKIa 0TeUeCTBEHHEIX YUCHEIX B Pa3BUTIHE TEOPUHU 3IEKTPOIIUTHYECCKOH
JIFCCOLIMALIUH.

. VeTpaHeHye KeCTKOCTH BO/BI HA MPOMBIIIICHHBIX PEANPUITHAX.

o CepHas KHCTIOTa - «XJIe0 XUMHAYECKOU TPOMBIIITICHHOCTID.

8 Mcronk3oBaHie MUHEpANIbHBIX KHCJIOT Ha MpeANpHATHAX —pasjIiHHOro
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po L.
. OKCHIIBI U COJTU KaK CTPOUTENBHBIC MaTepHrallbl.
. WcTopus rumnca.
. TToBapeHHas COJb KaK XUMHUECKOE CBIPBE.

. MHOrOIUKIH kKapOoHAT KabLud: B IPUPOJE, B TPOMBIIIICHHOCTH, B OBITY.

. PeakLuil TOPEHHs Ha TPOU3BOJICTRE U B OBITY.

. BupTyaisHoe MOIENUPOBaHIE XUMUUECKIX TIPOLECCOB.

. BIeKTpOJIH3 PAcTBOPOB AJIEKTPOJIUTOB.

. DIIeKTPOITH3 PacIliaBOB 3JIEKTPOJIUTOB.

. [MpakTrueckoe IPUMEHEHHE IEKTPOIH3A! paduHUpOBaHHUE,
raJibBaHOIUIACTUKA, FAIbBaHOCTETH.

. VcTopust IONy4eHUs ¥ [IPOU3BOJCTBA ATFOMUHHA.

. NEKTPOTNTUUYECKOE TIONydeHHE U PAQUHIPOBAHIE MEIH.

. Kusup u negrtelisHOCTE 1. J{3BH.

. Pollb META/IOB B HCTOPHH YelloBedecKoil uBrusanuy. Meropus
oTedecTBeHHOI1 uepHoif MeTatyprud. COBpEMEHHOE METAJITYPriIecKoe IPOU3BOCTBO.

. VlcTopHa 0TeYeCTBEHHOM IIBETHON METAJITypTHH. Ponk METAJIIOB U CIIJIABOB B
HayUHOTEXHMUYECKOM TIporpecce.

; Koppo3ust METAITOB K CTIOCOOBI 3aIUTEI OT KOPPO3HH.

. WuepTHble WK 6IaropoIHEIC Iaskl.

. Posxiaroinye Cou - rajIoreHEL.

. WcTopus MBEACKON CITUUKH.

. VcTopus BOSHUKHOBEHIIS H PA3BUTHS OPraHUYeCKOH XUMHUH.

: JKuszub u nestensHocts A. M. bytiepoga.

. BuTtanusM U €ro Kpax.

. PoJib OTEUECTBEHHBIX YUISHEIX B CTAHOBJIEHHH U Pa3BUTUN MUPOBOH
OPTraHuYeCcKON XUMUH.

. CoBpeMeHHBIE IPEICTABNEHHS O TEOPUH XUMUIECKOTO CTPOCHHS.

. JKOJIOTHUeCKUe acTeKThl HCIONIb30BaHN YTIIEBOLOPOAHOTO ChIPhA.

. IKOHOMHUTECKHE ACTIEKTH MEXKIyHAPOTHOIO COTPYIHUYIECTRA 110
WCIIONIb30BAHNIO YTIIEBOJOPOJIHOTO CEIPBA.

. VcTOpuUS OTKPHITHS U pa3paboTKU a30BbIX U He(TAHEIX MECTOPOKIEHHUH B

Poccuiickoit @enepanui.
. XpiMusl YTIIEBOJOPOIHOTO CHIPBS U MOs Oy ayIas npodeccus.

: VTIIeBOOPOIHOE TOIIIMBO, EFO BAMILI 1 HA3HAYEHHE.

. CHHTETHYECKHE KaydyKy: HCTOPHsl, MHOro0Opasye U NePCIeKTHBEI.

. Pe3siHOTEXHUUECKOE IIPOK3BOACTBO U €r0 POIb B HAYTHO-TEXHHHECKOM
TIporpecce.

. CBapoUHOE TIPOU3BOACTBO U POJb XUMUH YTIIEBOLIOPOOB B HEM.

. HedTh 1 ee TPAHCITOPTHPOBKA KaK OCHOBA B3aHMOBBITO/IHOTO

MEeXIYyHApOIHOTO COTPYIHUYCCTBA.
TEMATUYECKOE IMJIAHUPOBAHUE
Ilpu peanusaiuu  cojepaHus o0Ieo0pasoBaTeIbHOTO yueOHOTO IIpeJMeTa
OVIT.11 Xuwms B npemenax ocsoeruss OIIOII CITO Ha Gase OCHOBHOTO o01m1ero
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00pa3oBaHusA C IOJyYEHHEM CPENHETO obmero obpazopanus (IITIKPC) mo mpodeccuu
35.01.13 TpakropucT —MallMHHCT CEeNbCKOX03UCTBEHHOIO MPOU3BOICTBA TEXHHYECKOTO
npoduns MakCHMaibpHas ydeOHasd Harpyska oGyuaroruxcst cocTapnser - 282 waca, U3
Hux aymuTopHas (o0s3aTenbHas) Harpyska o6yuaromuxcsi, BKIOUas JaGopaTopHBIE
OTILITHI U TIPAKTHUeCKUE 3aHsTH, - 188 HacoB; BHEAYNUTOPHAS camocTosTeNnbHas paboTa
cTyIeHToB - 94 yaca.

TEMATWYECKHH IUIAH

Buy yuebHOH paGoTs! KomvuecTBO 4acoB
Texundeckuii mpoduns 35.01.13

AynuropHsle 3aHaTus. Coepixanie L PBETOPHEY N MANEEED

obyueHns CENBCKOX03SHCTBEHHOT O
MPOU3BOJICTBA

BeeneHue ?

1. Oprasuueckas XUMUs 58

1.1. IIpeaMeT opraHuieckol XuMum. 10

Teopust CTPOEHKS OPraHUIECKMX

coeIMHEHUH

1.2. IlpenensHble YTIEBOAOPOIBI 8

1.3. DTUEHOBBIE U IHEHOBBIE g

YTIIEBOLOPOIb!

1.4. AUeTHIEHOBEIE YIIIEBOIOPOIBI 4

1.5. ApoMaTudecKue yriIeROA0pOIE a

1.6. Ilpupo/iHbIe HCTOUHUKH 6

yTJIEBOLOPONOB

1.7. THOpOKCHIIBHEIE COEIUHEHUS 8

1.8. Ampreruibl ¥ KETOHbI 6

1.9. Kap6oHOBBIE KHCIIOTHL U UX

[IPOU3BOIHEIE 10

1.10. Yrnesossl i0
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1.11. AMUHBI, AMUHOKHCIIOTEL, OEJIKH 8
1.12. AzoTcoaepxarine 6
reTepOIUKINIECKIe COCIMHEHNA.
HyxiieMHOBBIE KHCIOThI
1.13. Buonorudecky aKTUBHBIE 10
COEIUHEHUS
2. Ob1as ¥ HeopraHuyecKass XUMUs 88
2.1. Xumus - HayKa 0 BEWIECTBAX
2.2. CTpoeHUe aToma 6
2.3. Ilepuogudeckuii 3aK0H U
[Tepuonuueckas cUCTeMa XUMIUeCKUX 4
snemenTos I, 1. MeHneneeBa
2.4. CTpoeHue BEIECTBA 12
2.5. Iomumepksl 6
2.6. JlucriepCHBIE CUCTEMEI 6
2.7. XuMuuecKue peakliiy 8
2.8. PacTBOpEI 8
2.9. OKUCIUTENLHO-BOCCTAHOBUTEIIBHEIE
peaxiiy. SNeKTPOXUMUYECKHe 10
[POLIECCHI
2.10. Kimaccugpukarys BEIIECTB. 10
TIpocThie BelileCTBa
2.11. OcHOBHEIE KJIACCHI
HEOPTAaHWYECKUX ¥ OPraHHuecKuX 12
COEIMHEHUN
Hroro

188
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94

BHeayqUTOpHAs CAMOCTOSTENbHAS
pabota

[TonroTOBKA BRICTYIIJIEHUM MO 33JaHHBIM
TeMam, JOKIaa0B, pedeparos, 3CCe,
PHIUBUIYalbHOTO MPOEKTA C
HCIIOIb30BaHEM HHMOPMAIHOHHBIX
TEXHOJIOTHI 1 JIP.

[TpomercynouHas amnecmayns 6 opre QuhghepeH HHPOBAHH 020 344ema

Beero 282

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEEHOM NTESTEJIBHOCTH
CTYJIEHTOB

XapaKTepHCTHKa OCHOBHBIX BUJOB ACATEIBHOCTH

Copepxanue CTYJEHTOB (Ha ypOBHE yueOHBIX neficTBHil)
obyueHus
Baxueime VMeHHe NaBaTh OMpeelicHIe U ONepupoBaTh

XUMUYECKUE MOHATHSA |cie IyFOIUMHE XMMHIECKUMH MOHATHAMHE: BEIIECTBO,
KAMUYECKUH 3IEMEHT, aTOM, MOJIEKYIa,
OTHOCHTELHEIE ATOMHAS M MOJIEKYJIpHast MaccChl, UOH,
AIIOTPOIINS, U30TOIE], XUMUYecKas CBA3b,
3IEKTPOOTPUIIATENBHOCTE, BAJIEHTHOCTD, CTENEHb
OKICIIEH!S, MOIIb, MOJIAPHAS Macca, MOJIAPHBIA 00BeM
ra3006pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYIAPHOTO ’
HeMOJIEKYIISPHOTO CTPOSHHUS, PACTBOPHI, 3TEKTPOIUT U
HedIIeK-
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TPOJIUT, 3JIEKTPOJIUTUYECKAs THCCOIHALMS, OKICIHUTEND
11 BOCCTAHOBWTEND, OKUCIIEHUE U BOCCTAHOBIICHUE,
TeroBoit 3GMEKT peakiyy, CKOPOCTh XUMIUIECKOH
peaKiiii, KaTanu3, XMMUHeCKoe paBHOBECHE,
YTIepoIHBIN CKeleT, QYHKI[MOHANbHAA TPYIITa,
M30MEpHS, TOMOJIOTHS

(OCHOBHBIE 32K0OHBI
KUMUHN

®opMyIHpOBaHKE 3aKOHOB COXPAaHEHH MAcChl BEINECTB
1 TIOCTOSIHCTBA COCTaBa BEIECTB.

YV cTaHOBKA MPUIMHHO-CIIEICTBEHHON CBA3H MEXIY
cozepskaHMeM STHX 3aKOHOB U HallMCaHUEM
XUMIIECKIX (OPMYIT U YpaBHEHHUH. Y CTaHOBKa
3BOJIFOLIMOHHOM CYIHOCTHA MEH/ETEEBCKOM U
COBPEMEHHON (POPMYJIUPOBOK MEPUOIUIECKOTO 3aKOHA
1. Y. Menpeneesa. O6pacHenne HU3NIECKOro CMbICTa
CHMBOJIMKH MEPUONUECKON TaOMHIBI XUMUIECKUX
snemenTos JI. M. Menneneera (HOMEPOB SJIEMEHTA,
Tlepro/ia, TPYIIbL) U YCTaHOBKA IIPUIHHHO-
ClIeICTBEHHON CBI3U MEXJly CTPOCHUEM aToMa
3aKOHOMEPHOCTSIMY M3MEHEHHS CBONCTB JIEMEHTOB 1
06pa3oBaHHEIX UMH BENIECTB B NMEPHOMAX ¥ TPYNIaX.
X apaKTepUCTUKA 3IEMEHTOB MAIIBIX 1 OONBIINX
MepHOJIOB MO UX HONoXeHUto B Ileproaudeckon
cucreme JI. V1. MenneneeBa

(OCHOBHBIE TEOPUU
XUMUH

'V CTAHOBKA 3aBUCHMOCTH CBOMCTB XMMUYECKUX BEIICCTB
OT CTPOEHUS ATOMOB 00pa3yIOUUX UX XMMUIECKUX
SIIEMEHTOB. XapaKTepUCTHKA BaKHEHIIHX TUIIOB
KUMAYECKUX CBSI3EH H OTHOCHTENBHOCTH 3TOH
TUTIOJOT U,

Qb bICHEHNE 3aBHCHMOCTY CBOMCTB BEIECTB OT UX
cOCTaBa U CTPOECHUS KPUCTAIIMYSCKUX PEIECTOK.
GopMyIHPOBKA OCHOBHBIX IOJOKEHNUN TEOPHH
SJIEKTPOIMTHYESCKOM IUCCONMAIMY U XapaKTePUCTHKA B
CBETE DTOH Teopuy CBOMCTB OCHOBHBIX KJIaCCOB

HEOPraHMYEeCKUX COEIUHEHHH.
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RBayxHgeHrAue
BeleCcTBa U XapakTepUCTHKA COCTaBa, CTPOCHN, CBOJCTR,

MaTepuallbl roNTydeH s U TPUMEHEHNS BaXXHEHIINX METAIIIOB ('An
[I A rpyIm, aTrOMUHKS, XKejie3a, a B €CTCCTBEHHO-
HAYYHOM [IPOQUIIE ¥ HEKOTOPBIX d-311eMeHTOB) U UX
coeMHEHWH.

XapakTepHCTHKa COCTaBa, CTPOCHHUH, CBOMUCTB,
[TOydeHNS ¥ IPUMEHEHNS BXKHEHIIMX HEMETATIIOB

XumuHeckue O6bicHeHNE CYIIHOCTH XUMUYECKUX TTPOIECCOB.
peaKiini KaccrbrKals XAMAIECKIX PEAKIMH 10 pasjiuyHbIM
MpU3HAKaM: YHCITY U COCTaBY MPOJYKTOB ¥ pearcHTOB,
TeruioBoMY 3((EKTY, HalPABIEHUIO, (ase, HATUIHIO
KATATH3aTOPA, U3MEHEHUIO CTEIIEHEH OKUCIIeHs]
hIeMEHTOB, 00Pa3yIOIIHX BEIIECTBA.

Y cTAHOBKA ITPU3HAKOB OOILEr0 U Pa3IUiHOTO B

! TUIONOTHY PEAKIIUiA 171 HEOPraHUIECKOH U
OpraHu4YecKoi XUMUH.

KraccupuIMKanys BEIeCTB U IIPOLECCOB € TOUKM
3peHHs OKUCTIEHHS-BOCCTaHOBIeHNS. COCTABIICHNL
ypaBHEHUH peakIyii ¢ MOMOIIBIO METO/[A SICKTPOHHOTO
OanaHca.

O6bsICHEHYE 3aBHCUMOCTH CKOPOCTH XUMHYECKOH
pEAKIIIH ¥ TIOJIOKEHUS XUMUIECKOTO PaBHOBECHS OT

pa3IMyHbIX (aKTOPOB
AHMIMHA, aMUAHOKHCIIOT, OEJIKOB, UCKyCCTBEHHBIX 1

CUHTEeTUYEeCKHX BOJOKOH, KaydyKOB, IIJ1acTMacC

XUMUUECKNUN A3BIK 1
CUMBOJIMKA icroNip30Banne B yIeOHOU 1 npodeccuoHanbHON

egTENbHOCTH XUMUYEeCKUX TEPMUHOB ¥ CHMBOJIHKH.
HassaHve U3ydeHHEBIX BEIIECTB 110 TPUBHAIBHON WA
MesKIyHApOIHOM HOMEHKIIaType B OTPKEHHUE COCTaRad
STHX COeIMHEHU ¢ TTOMOIIBIO XUMUIECKUX (POPMYIL.
OTpakeHne XUMUYECKHUX TIPOLECCOB C TTIOMOLIBIO
ypaBHeH Uil XMMAYECKUX peaKiii
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XuMHAUeCKUH

BriojHeHie XUMKHYECKOT 0 3KCIIEPHMEHTA B [MIOJITHOM

& IMEH

PKCTIEPUMEHT COOTBETCTBUH C MpaBuiIaMy O€3011acHOCTH.
Habnroiedue, (hUKcalis U OTIMCAHUE PE3YIIETATOB
[IPOBENIEHHOTO SKCICPUMEHTA

XuMmugeckas

MHG)OpMALHA [TpoBencHIE CaMOCTOATENBHOTO MOKCKA XUMUYECKOH

UH(GOPMAITITH ¢ UCII0JIB30BAHUEM Pa3InIHBIX
HCTOUHWKOB (HAyYHO-TIOMYJIAPHBIX W3IaHUH,
KOMITLIOTEPHEIX 0a3 JJaHHEIX, PECypCOB UnTepHETA).
Vcromp30BaHIe KOMIBIOTEPHBIX TEXHOJIOTUHN JUIs
0GpabOTKHU U Tlepeadn XMMIUIecKol HHGOpMALU 1 &€
r1pe/ICTAB/EHNS B Pa3THUHEIX (opMax

PacuyeTsl 1Mo

XUMHUECKAM
hopMynam U
VpaBHEHUAM

YV CTAHOBKA 3aBHCHMOCTH MEX Y Ka4eCTBEHHOH U
KONMYECTREHHON CTOPOHAME XUMUUECKUX 0OBEKTOB U
[POIIECCOB.

Pelnene pacueTHEIX 3a/lad 0 XUMUIECKUM (opMyIam
1 YpaBHEHUAM

[IpodbuasHOE U
npodeccuoHanbHO
3HAYUMOE
coJepikaHue

OO BICHeHNe XUMUUECKHUX SIBJICHUH, TPOUCXOISIIIX B
pupoe, OBITY U Ha IIPOU3BOACTBE.

OmnpejiesieHne BOZMOKHOCTEH MPOTEKaHNA XUMIISCKIX
[peBparieHuit B pasiduHbIX YCIOBHAX.

CobnrofieHne TIPaBUWI SKOJIOTHYECKU TPaMOTHOTO
TIOBEJICHISI B OKPYKAFOIIEH cpele.

OreHKa BIUSHUSA XUMAYECKOTO 3arpsA3HEHUs
OKpY:Kalolel cpejibl Ha OpraHu3M UesioBeKa U Ipyrue
JKUBBIE OPraHU3MEL.

CobroieHne Ipasui 6e3011acHOro obparmeHus ¢
FOPIOUMMHE U TOKCHYHBIMHU BEIECTBAMH, JTA00PaTOPHBIM
oGopynopanueM. T10AroToBKa pacTBOPOB 3aJaHHOM
KOHLIEHTPALMHY B OBITY ¥ Ha TIPOM3BOJICTBE.
KpuTHuecKas OLeHKa JOCTOBEPHOCTH XMMHUYECKOH

rHGOPMALVH, TTOCTYHAIOMIEH 13 pasHBIX HCTOUHHUKOB
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MpoaonkeHHe TabAHLbI



VYEEHO-METOJUYECKOE
1 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
MPOTPAMMBI OBIEOBPA3OBATEJALHOT'O YUEFHOT'O IPEIMETA
OVIL11 XMMW

OcBoeHHe TIPOTpaMMbl  0BIIE00pa3oBATENBHOTO Y4eOHOro MpeiaMeTa OVIL11
Xumus B OBIIOY «CCXT», peanusyioliee 00pa30BaTelIBHYIO NPOrpaMMmy CpeIHETro
o6mero ofpasosanus B npexenax ocsoenus OIIOII CIIO Ha 6aze OCHOBHOIO OOIIEro
obpazoBaHus, KabHHETa XUMHUH C naGopatopuell U nabopaHTCKOH KOMHATOH, B KOTOPOM
JAMeeTcss BO3MOXKHOCTE 00ecreulTs CBOGOIHEIM focTyn B MIHTEpHET BO BpeMs yueOHOTro
3aHATHS U B IEPHOJT BHEYUEGHOM IeSTENBHOCTH 00yJatOmHIXCs.

TTomelteHue KabuHeTa VIIOBJIETBOPSAET TpeboBaHUAM CanuTapHO-
SHUIEMUONOrHUeCcKUX TpaBun 1 HopmaTusos (CanlluH 2.4.2 Ne 178-02) ocHaiieHo
THTIOBHIM OGOpYIOBAHHEM, YKA3aHHBIM B HACTOSIIMX TpeOOBAaHMAX, B TOM HHCIE
CTIenHAIM3UPOBaHHOM yueOHOH Mebenso U CpeicTBaMK 00yueHUs, TOCTATOYHBIMU UIA
BLITIONHEHHS TPeGOBaHK K YPOBHIO MOATOTOBKY 00YYATOIIUXCS.

B xabuHeTe uMeercd MyldbTHMeIuiiHoe 00OpyNOBaHHE, NMOCPENCTBOM KOTOPOTO
VUACTHHKH  OOPa3oBATeNLHOrO — Tpolecca  MOryT — MPOCMAaTpuBaTh — BUSYAIRHYIO
nHMOPMALUIO 110 XUMHY, CO3/1aBaTh PE3eHTAlMH, BUASOMATEPUAIBl 1 T. II.

B cocTaB yueGHO-METOAMYECKOTO M MAaTepHabHO-TEXHUYECKOTO OCHAICHUA
KabuHeTa XUMUH BXOIAT:

: MHOTO(YHKIIMOHATBHBIA KOMILTEKC MPENIOAaBaTest;

. HATypabHEIE 00BEKTHI, MOZIENH, IPUOOPHI i HA0OPH! IUI TIOCTAHOBKH
JIEMOHCTPALIMOHHOIO U YIEHHUECKOTO SKCTIEPUMEHTA;

. rieyaTHbIC U SKPAHHO-3BYKOBBIE CPEJICTBA O0YUeHHS;

. CpeICTBA HOBBIX HHOOPMAIMOHHEIX TEXHOIOTHH;

. PEaKTUBBI;

. repeuHy OCHOBHOM U JOTONHUTENBHOM yUeOHO! TUTEPaTyPEL;

. BCTIOMOTATENIBHOE 000pyAOBAHYE U HHCTPYKIHH,

. orbnuoTeYHRIN QOHL.

B 6u6nuoTeUHbIH (OH BXOMAT y4eOHHKM U ydIeOHO-METOAMYECKHE KOMILICKTEI
(VMK), pexOMEHIOBAaHHbIE MIIA HOIYIIECHHbIE A MCIONb30BAHNA B npodeccuoHaIbHBIX
06pa3oBaTeNbHEIX OPraHU3aIIsX, PEATH3YIOLIMX 00PasoBATENbHYIO NPOrpaMMy CpelHEro
obmiero obpasosanus B npeznernax ocsoenust OIIOII CITO Ha 6a3e OCHOBHOrO OOIIEro
obpazoBaHus.

BubnuoTeuHbiil (HOHI MOXKET OHITH JOMOJIHEH XAMUAYECKON SHIIUKIONeIuEH,
CIIPABOYHUKAMHY, KHUTaMHK JUTA YTEHUS 10 XUMUMN.

B mpoliecce OCROEHHs TPOrpaMMbl ydeOHON NMCIUILITAHEL «XuMug» CTYIEHTEI
JOJIKHBI UMETH BO3MOXKHOCTS JOCTYIIA K SJIEKTPOHHBIM Y4eOHBIM MaTepuanaM 110 XUMUH,
UMEIOmUMcS B CBOGOXHOM JOCTyme B ceTH VIHTepHET (37€KTPOHHEIM KHHIaM,
TIpaKTUKyMaM, TecTaM, MaTepuanam EI'D u 1p.).

PEKOMEHIVEMAS JIUTEPATYPA
Jins cTyleHTOB

Taspuenan O.C., Ocmpoymos H.I. Xumus I npodeccuit U CreHATBHOCTEH
TEXHUUECKOTO TIPO(UIs: YUeOHNK I CTYMA. YUPEK/ICHUH CPelL. npod. o0pa3oBaHud. - M.,
2014.
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Tabpuenan 0.C, Ocmpoymoe H.I., Ocmpoymosa EE. u op. Xumus s
npodeccuil u CreMMaNTpHOCTEH ECTECTBEHHO-HAYIHOTO npodunia: y4eOHUK IS CTY.
yupesxeHuii cpell. mpod. obpasosanus. - M., 2014.

Tadpuenan O.C., Ocmpoymos H.I. Xumus JUid npodeccuit U creyanbHOCTeR
CONUATBHOIKOHOMIHIECKOTO U [YMaHHTAPHOTO  IPOQUICH: yueOHUK I CTY[.
yupesxaernit cpel. npod. obpasosanus. - M., 2014.

Tadpuenan 0.C., Ocmpoymosg HU.I'., Cnaoxos CA., Hopogeesa H.M. 11paKTUKyM:
yueb. nocobue I1d CTY[. YUpekAeHNH Cpen. npod. obpazosanus. - M., 2014.

Tadpuenan O.C., Ocmpoymos H.I., Cnaokos C.A. Xwumus: mnocobue A
noxroTosku kK EID: yueb. mocobue [ CTYM. YUPEKICHUH Cpel. npod. o6pa3oBaHus. -
M., 2014.

Fadpueasn O.C, Jbicosa I'.J. Xumus. TecTwl, 3ajadi U YNPAKHCHIA: yueb.
rocodue U CTYA. yapexIenuit cpel. npod. odpasoBaus. - M., 2014.

Epoxun FO.M., Kosanesa H.B. Xumus i npodeccuit ¥ crenuanbHOCTEHR
TEXHUUECKOr0 U eCTECTBEHHO-HAaydyHoro mpoduieil: yueOHUK I CTYL. yUpex AeHHH
cpen. npod. obpasosanus. - M., 2014.

Epoxun FO.M. Xumud: 3anadyd W YIpPaXHEHUS: yueb. mocobue anst CTyA.
yupexeHuit cpesl. npod. oGpasopanus. - M., 2014.

Epoxun FO.M. COOpHUK TECTOBBIX 3a[aHUH MO XUMHUM: yueb. rnocodbue Mt CTYA.
yupeskneHnit cpen. mpod. obpasosanust. - M., 2014.

Epoxun FO. M., Kosanesa H. 5. Xumus A npodeccuii U CIEIMATLHOCTEH
TeXHUUECKOro Mpodis. SNeKTPOHHBIH yueBGHO-METO(MUECKUH KoMILIeKe. - M., 2014.

Cnaoros C. A, Ocmpoymoe H.T., T'nopuensn O.C, JIyKvaHO6 H.H. Xumus g
npodeccuift U CHeuHaTbHOCTeH TEXHMYECKOTOo npoduist. DIEKTPOHHOE TMPUIIOKEHHE
(3IIeKTPOHHOE YHeOHOE H3aHue) IS CTYH. YIPSHKACHUH CPel. npod. obpasosanud. - M.,
2014.

Jlns pernofaBartens

denepanbHelii 3ak0H 0T 29.11.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickon
Oepepaniimy.

Ipukas MunucTepcra 00pa3soBaHUA U HAYKH P® or 17.05.2012 Ne 413 «OG6
YTBEPKICHUH (eePATBHOT0 TOCYIapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHIApTa CPEIHEro
(roHOTO) 08LIero 00pasoBaHUY.

Ipukas MusucTepcTBa 00pasoBaHUd M HAyKH P® ot 29.12.2014 Ne 1645 «O
BHeceHHH MaMeHenui B [Tpukas MunucTepeTBa 00pasoBaHus U Hayki PO oT 17.05.2012
Ne 413 “O6 yreepkaeHuH (QeIepaisHOr0  roCyaapcTBEHHOTO 00pa3oBaTeIbHOTO
cTaHJapTa cpeaHero (MOJHOro) o0Iero obpazoBaHUL ».

TTuceMo JlerapTaMenTa rocy1apcTBeHHON MONMUTHKY B ChEpPE MOATOTOBKH pabounx
kagpor u JITIO MusoGprayku Poccun ot 17.03.2015 Ne 06-259 «PexoMeHJaluu IIO
OpraHu3alyy TOMydeHus. CpemHero ofmero o0pa3oBaHus B Ipelenax OCBOCHUA
0Gpa3oBATENBHEIX TPOTPAMM  CPEJHEr0 TNPO(ECCHOHATBHOTO oOpaszoBanuss Ha 0ase
OCHOBHOTO OGIIEroc 06pa3oBaHus ¢ yueToM TpeboBanui deliepalbHbIX TOCYNapCTBCHHAIX
o6pasoBaTebHBIX CTAHAAPTOB ¥ MOTYYaeMOH NpOdECCHH WK CTIELUAIBHOCTH CPENHETO
IpohecCHOHANBHOIO 00pa30BaHUs).

37



Tadpuensn O.C., Joicosa I'.T. XumMmug: KHUTa A8 TiperniofaBarens: yued.-MeTox.
mocobue. - M., 2012.

Tadpuensn O.C. u op. Xumus 1id npodeccuil U COEIUAIBHOCTER TEXHUYECKOIro

nipotuns (AMEKTPOHHOE NPUIOKEHUE).
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