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TpyOueBckas rumuasus umenu M.T. Kanamnnkosa

Pabdouasi nporpamma
10 XMMUH

HA YPOBEHBb CpeAHero ood1mero o0pa3zoBanus

TpyOueBck



IHosicHuTe IbHAS 3aNIMCKA
Pabouas nporpamma no xumuu s 10-11 kiaccoB pa3zpaboTaHa B COOTBETCTBHM ¢ TPeOOBAHUSIMHU
Or'oC COO, ¢ ydyeToM NpPUMEPHOH MpOTrpaMMbl MO XHMHH, OCHOBHOM 0Opa30oBaTEIbHON MPOrpPaMMbI
cpenHero obmiero oopazoanus MBOY TpyOueBckas THMHA3US, B COOTBETCTBHHY C [[oJI0’keHUEM O MOPSIIKE
pa3pabOTKU M YTBEp)KJICHUS paboyeil mporpaMMbl IO Y4YEOHBIX MpeaMeTaM, Kypcam, MOIYJIsIM B
cootBerctBun ¢ ®I'OC (HOO, OO0, COO) MBOY TpyOueBckasi rHMHA3UsL.
Juist peanuzanuu pabovel IporpaMMbl UCTIOIB3YIOTCS YICOHUKH:
1. Ta6puensna O.C., OctpoymoB U.I'., CnaakoB C.A. / Xumus 10 kimacc

2. Tabpuensn O.C., Octpoymos N.I'., CnagkoB C.A. / Xumus 11 kmacc

Ha u3yuyeHue npeaMera mpeanosaraercs:

IIpeamer KosaunyecTBo 4acoB B HeAe10/ 101 Bcero
10 ksace 11 knace
Xumus 3/102 3/102 6/204

CDOpMLI HpOMeH(yTOQHOﬁ aTTCCTalluu:

IIpenmer 10 kaace 11 knace

Xumust K/p K/p

Ilimanupyemsie pe3yjibTaThl 0CBOCHUSA Y4eOHOI0 IpeaMera

JInyHOCTHBIE Pe3yabTAThI.
JInuHOCTHBIE pE3yabTaThl OCBOEHHUS IMPOrPAMMBbl CpeIHEro oOlIero oO0pa3oBaHMs JIOCTUTAIOTCS B XOJI€
00y4eHMs XMMUHU B €IMHCTBE Y4€OHOH M BOCIMTATENIbHOW AesTenbHOCTH OpraHu3aluy B COOTBETCTBHUHM C
TPaJMLIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHSITHIMU
B 0o0lIecTBE MPpaBUIaMU U HOPMaMHM MOBEAEHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHUS, CaMOPa3BUTHS
U coluann3anuu obdyyaronmxcs. JIMUHOCTHBIE pe3yNbTaThl OTPaXaroT cOPMUPOBAHHOCTh, B TOM YHCIIE B
YacTHU: - B IEHHOCTHO-OPUEHTAIIMOHHON cpepe — YyBCTBO TOPJIOCTH 38 POCCUNMCKYI0 XMMHUYECKYIO HayKYy,
I'YMaHU3M, OTHOLIEHHUE K TPYAY, LIEJI€yCTPEMIIEHHOCTD;
- B TPYIOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HalbHEHIIEH 00pa3oBaTeIbHOU U
npo¢ecCHOHATLHON TPAaeKTOPUH;
- B II03HAaBaTeJIbHON (KOIHUTHBHOM, MHTEIUIEKTYyallbHOM) cdepe — yMeHHe YNpaBisTh CBOEH

[I03HABATENIBHON 1E€ATEIBHOCTBIO.

e MeranpeaMeTHble:

e HCIOJb30BaHHE YMEHUI 1 HaBBIKOB Pa3IMYHbIX BUJOB MIO3HABATEIBHON JIEATEIILHOCTH, IPUMEHEHHE
OCHOBHBIX METOJIOB TMO3HAaHUS (CHCTEMHO-UH(QOPMAIIMOHHBIM aHajau3, MOJEIWPOBAHUE) IS
U3Y4YEHHUs Pa3IMYHbIX CTOPOH OKPYXKaroIIeH NeNCTBUTEIBHOCTH;

e HCHOJB30BAHHWE OCHOBHBIX HHTEJUIEKTYaJbHBIX ONepanuii: (HopMyIHMpOBaHHE TUIIOTE3, AaHAIU3 U
CHUHTE3, CpaBHEHHE, 000O0IIeHNe, CUCTeMATHU3allksl, BbISIBICHHE NPUYUHHO-CIIEJICTBEHHBIX CBS3EH,
IIOMCK aHAJIOTOB;

e YMEHHE I'eHepHpOBaTh UJEU U ONPENEISITh CPEICTBA, HEOOXOUMBIE I UX pealn3alui;

e yYMEHHE OIpeAensaTh LEeNU U 3aJadydl JeATeIbHOCTH, BBIOMpATh CpEACTBAa peau3allud Ledu U
IIPUMEHSITh UX HA IPAKTHKE;

e HCIOJB30BAaHHE PA3JIMYHBIX HUCTOYHUKOB JUIS TMOJIYYEHHUS XMMHUYECKON HH(pOpMalud, MOHUMaHHE
3aBUCUMOCTH COJIepKaHUsl U (OpMBI IpEeACTaBIeHUS WHGPOpPMAMU OT IeJe KOMMYHUKAIUH U
ajpecara.

e - HCNOJb30BAaHUE YMEHUI M HABBIKOB Pa3JIMYHBIX BUIOB IO3HABATEJIBHOM NEATEIBHOCTH,

e TPUMEHEHUM OCHOBHBIX METOJOB IO3HaHUS (CHUCTEMHO-WH(OPMAIIMOHHBIA aHaIU3,

e  MOJEJIMPOBAHME) AJIS U3YUEHUS PA3IMYHBIX CTOPOH OKPYXKarOIIeH JeMCTBUTEIBbHOCTH;

e - HCIOJB30BaHHWE OCHOBHBIX MHTEJUIEKTYAIbHBIX Omepaluii: GopMyInpoBaHUE TUIIOTE3, aHAIU3 U

e CHHTE3, CpaBHEHHE, 00OOIIEHHE, CUCTEeMaTU3allUs, BbISBICHHE NPUYHMHHO-CIEJCTBEHHBIX CBS3CH,

e TIOMCK aHaJIOIOB;

e - YMECHHE '€HEPUPOBATH HJIEU U ONPEACIATh CPECTBA, HEOOXOIUMBIE IJIsl UX pealln3alui;

e - YMEHHE OMNpeAessaTh LETU M 3aJaud ACSITeNbHOCTHU, BHIOMpAaTh CPElCTBA pealu3alud LETu U
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e IIPUMEHSATH UX Ha IPAKTHKE;

e - HCIIOJIb30BaHHUE PA3JINYHBIX HICTOUHUKOB JUIsl TOJYyYEHUs XMMUYECKON MH(OpMaIK, IOHUMaHHUe

e 3aBHCHUMOCTH cozepkKaHHs W (OpMbI IpeAcTaBiIeHUS HMHPOPMAIUM OT IieNieil KOMMYHHUKAIMH U
e ajpecara.

IIpeameTHsbIe:
1. B no3naBarensHO# chepe:
e JlaBaTh OMNPEJICICHUS U3YUYECHHBIM MOHITHUSIM;
e ONUCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSATEIBLHO MPOBEICHHBIE IKCIIEPUMEHTHI, UCIOIb3YS JJIs
ATOTO €CTECTBEHHBIN (PYCCKUIl, POJIHOI) S3BIK U S3bIK XUMUU;
e ONHUCHIBATh MU PA3IUYaTh H3YyYEHHBIC KJIACCHI HEOPTraHUYECKUX M OPraHUYECKUX COCIMHEHUM,
XUMHUYECKUE PEaKLINH;
e KJIaccu(pUIUPOBATh U3YyUCHHBIE OOBEKTHI U SBJICHHUS;
e HAONIOAATh JEMOHCTPUPYEMBIC M CAMOCTOSATEIHHO MPOBOJUMBIC OMBITHI, XUMUYECKUE DPEAKIIHH,
MPOTEKAOIIKE B IPUPOJIE U B OBITY;
e JleJaTh BBIBOABI M YMO3aKIIOUEHUS U3 HAONIOJIEHUM, U3yYECHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB MO aHAJIOTUU CO CBOMCTBAMHU M3yUYCHHBIX;
e CTPYKTYpPUPOBATh U3yUYECHHBIH MaTepHua,
e HMHTEPHPETUPOBATH XUMHUYECKYIO HH(POPMAIUIO, TOTYYEHHYIO U3 IPYTHX UCTOYHHKOB;
e OIIUCHIBaTh CTPOEHUE aTOMOB »3JeMeHTOB [—IV mepuoma ¢ HCHOJB30BAHUEM 3JIEKTPOHHBIX
KOH(UTYypaluii aToMOB;
e MOJEIUPOBATh CTPOEHUE MPOCTEUIINX MOJEKY]1 HEOPraHMYEeCKHMX M OpPraHWYECKHUX BEIECTB,
KpUCTAJJIOB;
2. B 1IeHHOCTHO-OpUEHTALIMOHHOM cdepe:
¢ YyMEHHE AaHaIM3MpPOBATh W OLEHUBATh IMOCIEICTBUS ISl OKpYXKamomeld cpenbl OBITOBOW U
IIPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKA, CBA3aHHOM C NepepadOTKON BEIIECTB;
3. B tpynoBoii cepe:
e (GopMHpPOBAHUE HABBIKOB MPOBOAUTH XUMHUECKUH IKCIIEPUMEHT;
4. B cdepe Gpusnueckoil KyJIbTyphl:
e OKa3blBaTh NEPBYK IOMOUIb IPU OTPABIEHUSAX, OXKOrax W JPYrUX TPaBMaX, CBSI3AHHBIX C
BelIeCTBaMH U JaOOPaTOPHBIM 000PYIOBAHHEM.

Coaeprkanue yueOHOI0 nmpeaMera

IIpeamer oprannyeckoil XuMuu

IIpenmer opranndyeckoit XuMuu. OCOOEHHOCTH CTPOEHHSI M CBOMCTB OpPraHWYECKUX COEJIMHEHHI.
3HaueHue U POJb OPraHMYEeCKOW XHMMHUHU B CHCTEME €CTECTBEHHBIX HayK U B JKM3HM oOmectBa. KpaTkuit
OUYEpK UCTOPUM PA3BUTUSA OPraHUYECKOU XUMUMU.

[Ipennochuikyu CO3AaHUS TEOPUU CTPOEHMS: TEOpHUs paJuKajoB U Teopus THUIOB, paboTel A. Kekyne, O.
@panknanga u A.M.bytnepoBa, cwe3n Bpauedl u ecrectBoucnbiTatened B T.llmeliepe. OcHoBHBIE
IIOJIOKEHUSI TEOPUU CTPOEHUs OpraHu4eckux coenuHeHuil A. M. byrnepoBa. XuMuueckoe CTpoeHue M
CBOWCTBa OpraHMYecKHUX BemecTB. M3omepus Ha nmpumepe H-OyTaHa U U300yTaHa.

DnexTpoHHOE 001aKo U opOUTalb, UX (OPMBI: B M p. DJIEKTPOHHBIE M 3JIEKTpPOHHO-rpaduueckue GopMmy-
JIBI aTOMA yTJIepojia B HOPMAJIbHOM U BO30Y)XJI€HHOM COCTOsIHUAX. KoBajieHTHast XuMudeckas CBsI3b U €€
pazHoBUAHOCTH. BonmoponHas cBsa3b. CpaBHEeHHE OOMEHHOTO M JIOHOPHO-AaKIENTOPHOIO MEXaHH3- MOB
00pa30BaHMs KOBAJICHTHOU CBSI3H.

IlepBoe BaeHTHOE COCTOSIHHE - Sp3-THOpHAM3aAIMs - HA IPUMEPE MOJIEKYJIbl METaHa U JIPYTUX aJIKaHOB.
Bropoe BaneHTHOE cOCTOsIHME - Sp2-TMOpUAM3aLUS - Ha TOPUMEpPEe MOJEKYIbl JTHIEHA. TpeThe
BAJICHTHOE COCTOSIHHE -Sp-TMOpUAM3alMs - Ha TNpUMEpEe MOJIEKYNbl aleTwieHa. ['eoMeTpust Mojekyin
PaCCMOTPEHHBIX BELIECTB M XapaKTEPUCTUKA BUAOB KOBAJICHTHOW CBs3M B HUX. Mogens ['mimtecnu mis
OOBSICHEHUS B3aMMHOI'O OTTAJIKMBAHUS TMOPHIHBIX OpOUTalel M MX PpaCIONIOKEHUS B IPOCTPAHCTBE C



MUHUMYMOM 3Hepruu. Jlemonctpamuu. Kosulekiuss OpraHMYecKuX BEIIECTB, MATEPUAIOB U M3ACIUN U3
Hux. Monenu monekyn CH4 u CH30H; C2H2, C2H4 u C6H6; n-Oyrana u n3o0yrana. BzaumopeicTBue
HATpUSl C STAHOJIIOM OTCYTCTBHE B3aUMOJCHUCTBUS C IUATWIOBBIM 3¢upoM. Komtekuus moiauMepos,
MPUPOJHBIX U CUHTETUYECKUX KAaydyKOB, JIEKAPCTBEHHBIX IpenaparoB, kpacurenei. [llapocrepxHeBbie n
oowemuble Monenmu monekyn H2, C12, H20, CH4. llapoctepxHeBbie U o0bemuble Moaenu CH4, C2H4,
C2H2. Mogenb, BHIIOJHEHHAs] W3 BO3JIYIIHBIX IAPOB, JAEMOHCTPUPYIONIAs OTTAJIKHUBAaHHE TMOPHIHBIX
opOuTanei.

Teopusi cTpOeHNSI OPraHUYECKHUX COeTMHEHM I

Knaccudukanuss OpraHMYeCKUX COCJUHEHUH 110 CTPOCHUIO «YTJICPOJHOTO CKEJIETa: aIlMKIMYeCKHe
(ayikaHBI, QJKEHBI, QJIKWHBI, AJIKagUEHBbI), KapOOUMKIMYeCKHe (IUKJIOAJIKAaHbI W  apeHbl) |
rereporukinnyeckre. Kiaccupukanuss OpraHMYecKHMX COEAMHEHHH MO (PYHKIMOHAIBHBIM TPYIIIaM:
CHUPTHI, PEeHONBI, TpOCThie 3(UPBI, aNbIeTrubl, KETOHBI, KAPOOHOBBIE KUCIOTHI, CJIOKHBIE FI(UPHIL.
Homenknarypa TpuBuanbHas, panuoHanbHas u WMIOIIAK. PanumonanbHas HOMEHKIATypa Kak Ipea-
mecTBeHHUK HoMmeHKIaTypel MIOITAK. [IpuHummel o6pa3oBaHus Ha3BaHWK OPTraHUYECKUX COCIMHCHHUN
no MWIOITAK: 3amenieHusi, poaoHA4YaJbHOM CTPYKTYpBl, CTapLUIMHCTBA XapaKTEPUCTHUECKUX TIPYIII
(anmdaButHbIl nOpsAnoK). CTPYKTypHass H30MEpHsl M €€ BHIbI: H30MEpHUs «YIJIEPOJAHOTO  CKEleTay,
U30MEpUsST  TIOJIOKEHUS

(xpaTHOH cBsi3U U (YHKIIMOHAJIHLHOW TPYIIIbI), MEXKIaccoBas u3oMmepus. [IpoctpaHcTBEeHHAs] U30OMEpUS U
€€ BMJIbl: TeOMETpUYECKasl U oNTHYecKass. buosornyeckoe 3HaueHHE ONTHUECKON u3omepuu. OTpakeHue
OCOOCHHOCTEH CTPOEHUS MOJEKYJT NeOMETPUUYECKUX U ONTUYECKUX U30MEPOB B UX HA3BAHUSX.
HemoHcTpauuu. OOpasipl HOpencTaBUTENed pa3- JUYHBIX KJIACCOB OPraHMYECKUX COECIUMHEHWH M Iua-
pocTep:KHEBblE MU OOBEMHBIE MonAenu uX Molekyn. Tabmuibl «Ha3BaHue ankaHOB M AJIKUIBHBIX
3amectutenei» u «OCHOBHBIE KJIacChl OpraHUYecKH coequHeHuit». [llapocrepikHeBble MOJEIN MOJIEKYI
OpraHUYECKUX COCIMHEHMI pa3InuHbIX KJ1accoB. Moenu MOJIEKyJl HU30MEPOB Pa3HbIX BUIOB U30MEPHUH.
XumMHuYecKHe peakiiui B OpraHu4ecKoil XuMHuHu

[lonsatTne o peakuusx 3amenieHus. [‘aJoreHMpoBaHHE AJTKAHOB U APEHOB, LIEJIOYHOM THUIPOJIU3 ra-
noreHasikaHoB. [loHsATME O peakousX NpUCOeNMHEHUs. [ uapupoBaHue, THIPOTaJIOr€HUPOBAaHUE,
rajJloreHupoBanue. Peaknny mnonmMepusaluu M NOJIUMKOHAeHcauuu.lloHATHe 0 peakuusx OTIIEIUICHUS
(3MUMUHMpPOBaHUS). JACTUAPUPOBAHME aJIKaHOB. JlermapaTtanus COUPTOB. AETUAPOXJIOPUPOBAHHE HA
IIpUMepe TaJoreHankaHoB. IIoHATHE O KpeKWHIe alKaHOB M JAENOJMMEpH3aluu IoJnMepoB.Peakuyn
n3oMepr3anuu. ['OMOJMTHYECKHMA UM TeTEpPOIUTUYECKHN  pa3pblB KOBAJIEHTHOM XMMHWYECKOW CBS3H;
0o0pa3oBaHNe KOBAJCHTHOM CBSI3U MO JIOHOPHO-AaKIIENITOPHOMY MexaHu3My. IloHsaTue o Hykieopune u
aneKTpoduIIe.

Knaccudukanus peakuuil mo TUMY peardpyroluX YacTULl (HYKJIeO(DUIbHBIE U DSJIEKTPOPUIIbHBIE) U
MPUHLMIYY W3MEHEHUs COCTaBa MOJEKYyJbl. B3anMHOe BIMSIHME aTOMOB B MOJIEKYJIaX OpPraHUYECKHX
BemiecTB. IHAYKTUBHBINA 1 Me3oMepHBIN 3pdexTsl. [IpaBuno MapkoBHUKOBA.

Pacuernble 3a1aun. 1. Beuncienue BbIXoa POJyKTa PEAKIUU OT TEOPETHUUYECKH BO3MOXKHOTO.

2. Kom6unupoBanHslie 3aaaun./lemoncTpanmu. B3peiB cmecu Metana ¢ xjopoM. O6ecliBeunBanne OpOMHOM
BOJIbI ATUJIEHOM U anieTuiieHoM. [Tonyuenue dpeHomopopmaibIeruiHoil cMOIbI.

Jenoaumepusanus noaudTwieHa. [lonydenne stunena m sraHona. KpekuHr kepocuna. B3pelB rpemyuero
ra3a. ['openue mMeraHa win nponaH-0yTaHOBOM cMmecH (M3 Ta30BOM 3a)xurajiku). B3pblB cMecu mMeTaHa win
NponaH-0yTaHOBOW CMECH ¢ KUCIIOPOJIOM (BO31yXOM

YruaeBoaopoasl

[TonsTre 06 yriaeBomopoaax.

[IpuponHbBle HCTOYHUKHU yrieBogopoaoB. Hedhts u ee npombinienHas nepepadoTka.
@pakMOHHAs IEPErOHKA, TEPMUYECKUN M KaTAIUTUYECKUN KpekuHr. IIpuponHblii ras, ero cocraB u
IIpakTHYeCKoe Hcnoab3oBaHue. KameHHbI yronbs. KokcoBanwe kameHHoro yrias. [IpoucxoxzaeHue
IIPUPOIHBIX HCTOYHUKOB YIJI€BOJIOPO/IOB. Pudopmunr, ankuiaupoBaHue W apoMaTH3AIMS
He(pTenmpOAYKTOB. DKOJOTHYECKUE AaCMEKThl JIOOBIYM, TIEPepabOTKM W HCIOIB30BAHUS IOJIE3HBIX
HCKOIIAEMBIX.

A 1k a °H bl. ['omonmorudeckuit psg u obmas Gopmyna ankaHoB. CTpoeHHE MOJICKYJIBI METaHA U JIPYTUX
ankaHoB. M3omepus ankaHoB. @PuU3NYECKHE CBOWCTBA alKaHOB. AjkaHbl B mpupone. [IpoMelnieHHbIe
CIOCOOBI TOJyYeHHsI: KPEKHHI alKaHOB, (ppakiuonHass mneperonka HedTH. JlabopaTtopHbie criocoObI
MOJIy4YEHHUsl aJIKaHOB: CUHTe3 Biopia, gexap- OOKCHIMpOBaHUE coJeil KapOOHOBBIX KHCIOT, THUAPOJIN3
KapOuga amomMuHusA. Peaknum 3amerieHus. ['opeHue ankaHOB B Pa3IUYHBIX YCIOBHUSX. TepMHuUecKoe



pasznoxkeHue ankaHoB. M3omepusanus ankaHoB.  [Ipumenenwe — ankaHoB.  MeXaHM3M — peakluu
paZvKalbHOTO 3aMelleHus], ero craauu. I[IpakTuyeckoe MCMIOIb30BaHUE 3HAHUN O MexaHH3Me (CBOOOIHO-
panuKaIbHOM) peakUuil B MpaBMJIaX TEXHUKU O0€30MacHOCTHU B OBITY U Ha MPOU3BOICTBE.

A 1k e H bI. ['omMonoruueckuii psia u obmiast popmyna ankeHoB. CTpoeHHE MOJEKYJIbl ATHIIEHA U IPYTUX
aIKeHOB. l3oMepus anKeHOB: CTPYKTypHash U IpocTpaHcTBeHHas. Homenkmatypa U (usnyeckue
CBOMCTBAa aJKeHOB. [lonydyeHue STHUIIEHOBBIX YIVIEBOJOPOJOB W3 AJIKAHOB, FAJION€HAJIKAHOB U CIHUPTOB.
[onspuzanmst [J-cBA3M B MOJIEKYJax ajlKeHOB Ha mpumepe mnporieHa. [lonstue o0 muaykTuBHOM (+])
sbdexkre Ha mpuUMepe MOJEKYNbl IporneHa. Peaknuum npucoenuHeHUs (ranoreHupoBaHue,
TUJIpOTaJIOr€HUpPOBaHKe, TUApaTalus, THApUpoBaHue). Peakiu OKHCIEHUS U IOJIMMEPU3aluU AJIKEHOB.
[IpuMmeHeHne aaKeHOB Ha OCHOBE MX CBOMCTB. MeXaHU3M peakiuu 3JIeKTPO(UILHOTO MPUCOCTUHEHHUS K
asnikeHaM. OKHCIIEHHME aJIKEHOB B «MATKUX» U (OKECTKUX) YCIOBUSIX.

A 1k u H bl. ['omonoruyeckuii psn ankuHoB. O6mas Qopmyna. CTpoeHHE MOJEKYNIbl aleTUIeHa H
npyrux ankuHoB. M3omepus ankuHoB. HomeHnknarypa aneTuineHOBBIX —yriieBogoponoB. Ilomyuenue
QJIKMHOB: METaHOBBIK W  KapOumgHbld  crocoObl. dusnueckue CBOICTBa  ankWHOB. Peakiuu
IIPUCOEAVHEHNS:  TaJIOTEHUPOBAaHUE, TUApOrajloreHupoBaHue, ruapatauus (peakuus  Kydeposa),
ruapupoBanue. Tpumepusanus anetuieHa B Oen3on. [Ipumenenue ankuHoB. OKHCIEHUE aJIKHUHOB.
Oco0ble CBOICTBA TEPMHUHAIBHBIX AJTKHHOB.

Ankanguesns. OOmas dopmyna ankagueHoB. Ctpoenue Monekyn. M3omepus u HOMEHKIATypa ai-
kanueHoB. Pdusnyeckue CBOMCTBA. B3anMHOe pacnonoxkeHue  [1-CBA3€M B MOJEKYJIaX  alKaJUCHOB:
KyMYJIHUPOBAaHHOE, COMPSDKEHHOE, M30iupoBaHHOE. OCOOEHHOCTH CTPOSHHS COMPSHKEHHBIX alKaAHeHOB, UX
IoJiyueHue. AHaJIOTUs B XMMUUYECKHUX CBOMCTBAaX aJKEHOB M alikaaueHoB. [lonumepusanus ankajaue- HOB.
Harypanpublii u cuHTeTHdeckuil Kayuyku. Bynkanuszauus kayuyka. Pesuna. Pabotsl C. B. Jlebenena.
OcobeHHOCTH peakiuii MPUCOSTNHEHNS K aIKaANEeHaM C COTIPSDKEHHBIMU []-CBSA3AMU.

KapOouukinyeckue yrjieBoaopoabl

Huxknoankadsl. [loHarue o nukioankaHax U WX CBOMCTBax. ['omosiormueckui psiag u  oOmias
dbopmyna nukioankanoB. Hampspkenune muxna B C3H6, CAH8 u C5HI10, xoudopmarmu C6H12. M3ome-
pUs LUKJIOAIKAHOB (IO «YIJIEPOJHOMY CKEJIETy», LIHC-, TPAHC-, MEXKIIacCcoBas). XMMUYECKHE CBOMCTBA
IIUKJIOAIIKAHOB: TOpPEHHE, pa3JIoKEHHe, pajau- KalbHOE 3aMelleHue, nzomepusanus. Ocobble CBONCTBa
LUKJIONPOIIaHa, IIUKI00yTaHa.

A p e H bl benzon kak npencraBurenb apeHoB. CTpoeHue Mojiekyibl Oen3oja. ComnpsibkeHue [1-cBs3ei.
W3oMepust 1 HOMEHKJIAaTypa apeHoOB, MX MOJy- yeHue. ['omosoru Oenzona. BrnusHue OokoBOW 1enu Ha
3JIEKTPOHHYIO IUIOTHOCTh COMPSKEHHOTO [1-00J1aka B MOJIEKYyJIaX TOMOJIOTOB O€H30J1a Ha IPUMEpPE TOIYyoJIa.
XuMmuyeckue cBoiicTBa  OeH3ona. Peaknum 3ameleHus ¢ ydacTueM O€H30ja: TaJOr€HHpPOBaHME,
HUTpOBaHWE U aJkuiaupoBaHue. llpumeHeHne OeH30ia U €ro roMoJoroB. PajukaibHOE XJIOpUPOBaHHUE
OeH3ona. MexaHU3M U YCIOBHUSL NPOBENCHHUS pPEAKIMHM PaIUKAIbHOIO XJIOPUpPOBaHMs OeH30Ia.
Karanutuueckoe ruapupoBaHue OeH3ona. MexaHM3M  peakiuil  3eKTpOo(UIbHOTO  3aMEelCHHMS:
raJIOTEHUPOBAHUS M HUTPOBaHMSI O€H30Ja M ero roMosioroB. CpaBHEHHE pEaKLUMOHHOW CHOCOOHOCTH
OeH3oma U Toiyosla B peakuusax 3amemieHus. OpueHTHpyrolee aeWctBue rpymmsl atromoB CH3+ B
peakuusx 3aMmeiieHust ¢ yuactueM toiyosia. Opuentantsl [ u Il poma B peaknusix 3amMenieHusi ¢ y4acTHEM
apeHoB. Peakiiy G0KOBBIX IIeTiel aJIKUIOEH30I0B.

Pacuernbie 3amaun. 1. Haxokmenune Monexynsp- HOW (OpMySbl OPTraHMYECKOTO COSIUWHEHHUS IO Macce
(obbemy) mpoaykToB  cropanus. 2. HaxoxaeHue MonekymnspHOW (opMynbel BeliecTBa IO €ro
OTHOCHUTENILHON TUIOTHOCTH W MAacCOBOM JI0JIE€ AJIEMEHTOB B coeMMHEHUIX. 3. KoMOMHUpOBaHHBIC 3a/1a4H.
HemoHnctpaunu. Komneknuss  «lIpuponHble  HMCTOYHMKM  yriieBOJAOpOaOB». (CpaBHEHHE IPOLIECCOB
ropeHuss HeQTH U OpUpoAHOoro Traza. OOpa3oBaHMe HEPTIHOW MIIEHKM Ha IMOBEPXHOCTU BOJBI.
Karanutnueckuit kpekuHr napaduna. PactBopenue mnapaduna B OeH3MHE M HCIIApEHUE PACTBOPHUTENS U3
cmecu. [lnaBnenuve mnapadguHa U ero OTHOLIEHHE K BOJE(pacTBOpPEHUE, CpaBHEHHUE IJIOTHOCTEH,
cMmaunBaHue). Pa3nenenue cMecu O€H3UH + BOJA C IIOMOUIBIO IEIUTEIbHON BOPOHKH.

[lonyuenne MeraHa U3 aimerara HaTpus M TUAPOKCHIA HaTpus. Mojaenu MOJIeKyll ajIkaHOB
[IapOCTepKHEBbIE UM O0OBbeMHble. ['opeHne MeTaHa, MpomaH OyTaHOBOM cMmecH, mapaduHa B YCIOBHUSX
n30bITKAa W HEJOCTaTKa Kuciopoia. B3peiB cmecm MeraHa c¢ Bo3zayxoMm. OTHOLIEHHE MeETaHa, MPOMaH
OyTaHoBOl cMmecH, OeH3MHa, napaduHa K OPOMHOI BOJie M PAacTBOpY NEpMaHraHaTta Kanus. B3pbB cmecH
METaHa 1 XJIOpa, WHUIMHUPYEMBIH ocBemeHrneM. BoccranoBnenue okcuaa menu (1) napapunom.



[IapocTepkHeBble M OOBEMHBIE MOJENM MOJEKYT CTPYKTYPHBIX M INPOCTPAHCTBEHHBIX H30MEpOB
ankeHoB. OObEMHBIE MOJEIH MOJEKYN ajnkeHoB. [lomyueHune »dTeHa wu3 dTaHosa. (OOeciBeunBaHHE
3TeHOM OpoMHOHM Boabl. OOeciBeunBaHNE ATEHOM pACTBOpa IepMaHraHata Kanus. ['opeHue sTeHa.
ITonyyenue aneruneHa M3 kapOuzaa Kanbius. usnueckue cBoiicTBa. BzaumoneiictBue anernieHa

c OpomHOH Bomoil. B3ammoneiicTBue amerusiaeHa ¢ pacTBOPOM IepMaHraHara Kamusg. [opeHue
anetwieHa. BzaumopelicTBue aneTuieHa ¢ paCTBOPOM COJIM M1 WK cepedpa.

Mogenu  (mapocTepKHEBblE W OOBEMHBIE)  MOJe- Kyl QIKaJd€HOB C pa3IMYHBIM B3aUMHBIM
pacrionoskeHueM  [J-cBsizeil. genonaumepuszainus Kaydyka. Mogenu (LIapoCTepiKHEBbIE U OObEMHBIE)
MOJIEKYJI AIKAJUECHOB C Pa3JUYHBIM B3aUMHBIM PaCIOJOKeHUEM L]-cBsazen. Koarynsanus mMie4Horo coxa
Kay4yKOHOCOB (MOJIOYasi, OJTyBaHYUKOB WJIN (PUKYCa).

[TapocTep:kHEBbIE MOJEIN MOJIEKYJI LUKIOAJKAHOB M alkeHoB. OTHOLIEHME NMKJIOreKcaHa K pac-
TBOpY II€pMaHraHaTa Kajaus 1 OpoMHOIl Boze.

[apocTepkHeBbIe 1 0OBEMHBIE MOAETN MOJICKYN O€H30Jla M €ro roMoJIoroB. PasjeneHue ¢ MmoMOIIbO
JeTUTEIbHONM BOPOHKU cMmecu OeH3osl + Boja. PacTBopeHne B OeH30ii€ pa3iMyHBIX OPraHUYECKHX U He-
OpraHUYecKux (Hampumep, Cephl) BEIIECTB. DKCTPArMpOBAHUE KPacUTENIeH U JIPYyruxX BEUIECTB (Hampumep,
noja) OEH30JI0M W3 BOAHBIX pacTBOpoB. ['opeHue Oenzoma. OTHomeHue OeH3oja K OpoMHOI Boje H
pacTBopy mnepmanranara kanus. Ilonyuenue HuTpoOenszosa. ObeclBEUMBaHUE TOIYOJIOM MOJKHCIEHHOTO
pacTBOpa nepMaHraHara Kanaus 1 OpoMHON BOJIBI.

Jlaboparopupie ombIThl. 1. IlocTpoeHmne mopeneld mMonekyn ankaHoB. 2. CpaBHEHHE IUIOTHOCTH U CMe-
IIMBAEMOCTH BOABI U yrieBonoponoB. 3. IlocTpoenue monened monekyn ankeHoB. 4. OOHapyxeHue
ankeHoB B Oemsmue. 5. [lomyueHuwe amerwieHa W ero peakuud ¢ OpOMHOW BOJOH W pacTBOPOM
IIEpMaHraHaTa Kajaus.

I'mapoxcunbHbie coenmHeHns. CnUpPTHI M (PEHOJIBI

Cnuprts. CocraB u kiaccupuxanus cnuproB. M3omepuss couproB (IIOJOKEHHE TUAPOKCUIBHBIX
IpyNm, MEXKIaccoBasi, «YIJIEPOJHOr0o cKeneTay). @u3nyeckue CBOWCTBAa CIHUPTOB, HMX IOJIYYECHHE.
MesxMmonekyisipHas BoJopoHast cBA3b. OCOOEHHOC- TH 3JIEKTPOHHOTO CTPOEHUS MOJEKYJl CIHPTOB.
XUMUYECKHE CBOWMCTBA CIHUPTOB, OOYCIOBIEHHBIE HATMYMEM B MOJIEKYJaX THIPOKCUIIBHBIX IPyMM: 00-
pa3oBaHUE AJIKOTOJATOB, B3aUMOJEHCTBUE C Tajore- HOBOIOPOJAMH, MEXMOJIEKYJIApHas u
BHYTPUMOJIEKYJISIpHAsl ~ JIeTHapaTanus, >3TepUHUKalusi, OKUC- JIGHHE U JEeruJIpUpOBaHUE CIHPTOB.
OcoOeHHOCTH CBOMCTB MHOTOaTOMHBIX CHUPTOB. KauecTBeHHast peakluss Ha MHOTOATOMHBIE CIIHUPTHI.
Baxneiimme npencraButenn cnuproB. DHU3MOIOTHYECKOE JEHCTBHE METaHoJIa 51 JTaHOJA.
Ankoronusm, ero nocneactsusd. [Ipodunaktika agkoroausma.

® e H 0o 1 bl. DeHon, ero Quznyueckre CBOWCTBA U TONyYeHHE. XHUMHYECKHE CBOMCTBa (eHoNIa Kak
¢bynkuus ero crtpoeHus. KucnoTrHele cBoiicTBa. B3auMHoe BiIusSHHE aTOMOB M TpPYyHNH B MOJEKyJax
OpraHWYEeCKUX BellecTB Ha mpumepe ¢enona. [lomukonaeHcamus ¢enona ¢ (GopMagbIeTUIOM.
KayectBen- Hast peakuuss Ha QeHosn. Ilpumenenue ¢enona. Knaccuduxauus ¢enonon. CpaBHeHue
KHCJIOTHBIX CBOMCTB BEIIECTB, COJEPXKALUIUX TUAPOKCUIBHYIO IPYIIY: BOJbI, OJHO- U MHOIOATOMHBIX
CIHUPTOB. DNeKTpoduiIbHOE 3aMellieHrne B OeH30Jib HOM Koiiblle. [IpuMeneHne npon3BoaHbIX (heHoa.
Pacuernble 3amaun. BeruncneHuss mo TepMOXMMHUYECKUM YpaBHEHUSIM.

HemoncTpauuu. ®Pusnyeckue CBOWCTBa 3TaHoNa, mpomaHona-1 wu  Oyranona-1. IllapocrepikHeBble
MOJIETN MOJIEKYJT H30MEPOB C MOJIEKYJISIPHBIMU

¢dopmynam C3H80O u C4H100. KonmuuecTBeHHOE BBITECHEHHE BOJIOPOJA U3 cUpTa HaTpueM. CpaBHEHHE
peakuuil rOpeHus 3THJIOBOTO M MPONUIIOBOr0O CIUpTOB. CpaBHEHME CKOPOCTEN B3aWMOJECHCTBUS HATPHS
C 3Ta- HOJIOM, MpomaHoyioM-2, riunepuHoM. llomydenue mpoctoro s¢upa. [lomyuenue crnoxxHoro 3¢upa.
[lo- nyuenme osTeHa u3 3TaHona. PacTBopuMocTh (eHona B BoJA€ MpH OOBIYHOM U IOBBIIEHHOMN
Temneparype. BriTecHeHne ¢eHona u3 ¢eHondara HaTpus yroibHOM Kucinotoil. Peakums ¢denoma ¢
xsopunom xenesa (I1I). Peakuus penona ¢ hopmanbaerunaom.

JlaGopatopubie onbIThL. 6. [TocTpoeHune Moneneil MOJEKYd HM30MEPHBIX CHUPTOB. 7. PacTBOpUMOCTH
CIUPTOB C pa3IMYHBIM YHUCIOM aTOMOB Yriepoja B Boje. 8. PacTBOpMMOCTh MHOTOATOMHBIX CIIUPTOB B
Boze. 9. B3aumopneiicTBe MHOroaroMHbIX cnupToB ¢ ruapokcugoM meau (II). 10. B3aumopeiictue
BOJTHOTO pacTBopa (eHoina ¢ GpOMHON BOJIOM.

KapOonuabHblie coennHeHus. Anbaeruabl. KeToHbI

CrtpoeHHe MOJEKYN albJeTHAOB M KETOHOB, HMX HM30MEpHUs U HOMEHKJIarypa. OCOOCHHOCTH CTPOCHHS
KapOOHWIbHOM rpymnmbl. Duznueckue CBOMCTBA GopMabaeruia u ero romosoros. OTaenbHbBIE IPE-
CTaBUTENIM aJbJETUIOB M KETOHOB. XHMHUYECKHE CBOMCTBA aJlbJCTUIOB, 00YCIOBICHHbIC HAIMYMEM B



MOJIEKYyJie KapOOHWJIBHOW TPYNIBl aTOMOB (THAPUPOBAHME, OKHCICHHE aMMHUAYHBIMH PAaCTBOPAMHU OKCHA
cepebpa u ruapokcuna meau (II)). KauectBennsie peakiuu Ha anbAeTUbl. Peaknus MOTUKOHICHCAIIUU
dopmanpaeruna ¢ ¢penoaoM. OcoOEHHOCTH CTPOCHHS U XUMHUECKUX CBOWCTB KeTOHOB. HykieodunbHoe
NPUCOCIUHEHNE K KapOOHWIBHBIM coeluHeHusAM. lIpucoeanHenne nuaHOBOAOpPOAa M TUAPOCYIbhUTA
HaTpus. B3anMHoe BiusiHUE aTOMOB B MOJeKyJax. ['amoreHupoBanue aapAeruioB U KETOHOB [0 MOHHOMY
MexaHu3My Ha cBeTy. KaudecTBeHHas peakuysi HA METHIIKETOHBI.

HemoHncTtpauuu. [llapoctepkHeBble MOAEIN MOJEKYJ albJAECTUA0B U U30MEPHBIX UM KETOHOB. OKHCIIEHNE
OeH3anbaeruja Ha Bosayxe. Peakuus «cepeOpstHoro 3epkana». OKHCICHME albJETUAOB THAPOKCHIOM
meau (II).

JlaGopatopubie onbiTel. 11. ITocTpoeHne mozpeneil MOJEKya HM30MEpPHBIX albJIErMJOB M KETOHOB.

12. Peakuuss «cepeOpsiHoro 3epkana». 13. Oxucnenue anpaerunoB rujgpokcunom menu (II). 14.
Oxwuciienue GeH3alIbJeruia KucjIopoioM BO31yXa.

KapG6oHoBbIe KHCJI0THI M X NPOU3BOAHbIEC

Kap6oHnoBbe kuciaoTbsl. CrpoeHue Moje- Kyl KapOOHOBBIX KUCIOT U KAPOOKCUIIBHOW TPYIIIIbI.
Knaccudukanus u HOMEHKIaTypa KapOOHOBBIX KUCIOT. DHU3MUECKUE CBOWCTBA KapOOHOBBIX KHUCIOT U UX
3aBUCUMOCTh ~ OT CTpOeHUs MoJekyld. KapOoHoBble KUCIOTBI B Hpupoje. buonoruueckas poib
KapOOHOBBIX KHCJIOT. OOIIue CBONHCTBA HEOPraHMYECKUX M OPraHMYECKUX KHUCJIOT (B3aUMOJAEHCTBHE C
MeTaJulaMH, OKCHUJAMU METaJUIOB, OCHOBAaHUSAMM, COJISIMH). BiMsiHue yriieBomopoaHOro pajuKaiga Ha CHILy
KapOOHOBOM KHCHOTHL. Peakmust sTepuuKkanyiu, yciIOBUsS €€ NpoBeneHUs. XHUMHUYECKHE CBOWCTBA
HeTIpeieNbHbIX KapOOHOBBIX KHCJIOT, OOYCIIOBJICHHbIE HamuuueM [J-CBS3W B MoJjekyie. Peakiuu
ANMEKTPOPUITBHOTO 3aMEIICHHSI C Y4aCTHEM OCH30HHOM KHCIIOTHI.

CnoxHble 3¢ upb. CrpoeHue cloxHbIX 3¢pupoB. M3oMepus Cl0OXHBIX 3(UPOB («yrIepOoaHOIO
CKelleTay M MeXKiaccoBas). HomeHkmatypa CioXHBIX 3gupoB. OOpaTuMOoCTh peakuuu 3TepruUKaIIH,
THJIPOJIN3 CIOXKHBIX 3(upoB. PaBHOBecue peakuuu 3TepUGHUKALMU + TUAPOIN3a; (PAKTOPHI, BIUSIOLIUE
Ha Hero. Pelnienue pacyeTHbIX 3a/1a4 Ha ONPEJEIICHNE BbIX0/la NMPOAYKTa peakuuu (B W) OT TEOPETHUECKU
BO3MOJKHOI'O, YCTaHOBJIEHHUE (HOPMYJbl M CTPOCHMS BEIIECTBA IO MPOAYKTaM €ro cropanus (WM
TUIPOJIN3a).

X u p si. XKupsl - cinoxsbele 3upbl IuIepuHa U KapOOHOBBIX KUCIOT. COCTaB M CTPOECHUE KHUPOB.
Homenknatypa u knaccudukanus xupoB. Macna. XKupsl B npupone. buonornyeckue QyHkuuu
xupoB. CBoiicTBa xkUpoB. OMBUIEHHUE KUPOB, NOJTydyeHHEe MbUIa. OOBSICHEHHE MOIOIIMX CBOWCTB MBbLIA.
I'unpupoBanue xunkux xupoB. Maprapus. [lonstue o CMC. OObsicHEHHE MOIOLMX CBOWCTB MbLIA U
CMC (B cpaBHEHHH).

JlemoHcTpauuu.  3HaKOMCTBO € (PU3WYECKMMHU CBOMCTBAMU HEKOTOPBIX KapOOHOBBIX KHCJIOT:
MYPaBbUHOM, YKCYCHOHM, IPOIIMOHOBOM, MACISHOW, IIABEJIIEBOM, JIMMOHHOM, OJIEMHOBOHM, CTEapUHOBOM,
OenzoitHoil. Bosronka OeH30MHON KHCHOTH. OTHOIIEHHWE pa3JIMYHBIX KapOOHOBBIX KHCJIOT K BOJIE.
CpaBHEHHE KHCIOTHOCTH CpENbl BOJHBIX PAacTBOPOB MYPAaBbMHOW M YKCYCHOM KHCIIOT OAMHAKOBOM
MoJisipHOCTH. [losydeHne MpUSATHO MaxXHYIIEro clokHOro 3dupa. OTHomeHne K OpomMHON Boje U
pacTBOpy IEpMaHraHaTa Kajusl IpelesbHOM W HempeaeiabHOH kapOoHOBBIX kucioT. IllapocrepkHeBble
MOJIETTM MOJIEKYJ CJIOXHBIX A3(PUPOB U H30OMEPHBIX UM KapOOHOBBIX KHCIIOT.

OTHOIIEHHE CIMBOYHOTO, IOJICOJHEYHOIO M MAIIMHHOTO Macia K BOJHBIM pacTBopaM OpoMa H
MepMaHraHaTa KaJjusl.

JlaGopatopubie onbIThl. 15. [TocTpoeHne mozaeneil MoJeKyad H3OMEPHBIX KapOOHOBBIX KHCIOT

U CIOXHBIX 3QupoB. 16. CpaBHEHHE CUJIBI YKCYCHON M COJSTHOM KHUCIOT B peakUMsIX € IUHKOM. 17.
CpaBHeHHE pacTBOPUMOCTH B BOJIe KapOOHOBBIX KHMCIOT M UX coiyiell. 18. B3aumoneiictBue kapOOHOBBIX
KHCIIOT C MeETaJJlaMd, OCH OBHBIMM OKCHJAMH, OCHOBaHHUSIMH, aM(OTEpHBIMH THJIPOKCHIAMU H
consiMu. 19. PacTBOpUMOCTB KMPOB B BOJE U OPTaHUYECKUX PACTBOPUTEIAX.

DkcnepuMeHTallbHbIe 3a1a4yn. 1. Pacmo3HaBanue pacTBOpoB — aimerara HaTpus, KapOoHara HaTpus,
CHJIMKaTa HaTpUs U creapaTta HaTpus. 2. Pacro3HaBanue oOpa3lloB CIMBOYHOIO Macjia M Maprapusa. 3.
[Tonyuenne kapOOHOBON KHCIOTHI U3 MbLIa. 4. [lonydyeHne yKCycHOM KUCIIOTHI U3 alieTaTa HaTpHsl.
YriaeBoasbl

MoHo-, mu- u mnonucaxapunbl. IlpencraBurenu kaxaou rpynmel. buonornueckas poib yrieBojgoB. Mx
3HAa4YCHHUE B )KU3HU YEJIOBEKa U 00IIecTBa.

Mounocaxapu sl [mokosa, ee pusnueckue cBoiictBa. CtpoeHne Mosekynbl. PaBHOBecust B pac-
TBOPE TIIIOKO3bI. 3aBUCUMOCTb XUMHUYECKUX CBOMCTB IUIIOKO3BI OT CTPOCHUS MOJEKYJbl. B3anmozeiicreue ¢
rugpokcuioM Menu (II) mpum komHaTHOW Temmeparype W HarpeBaHWM, OTEpUPHKAIMSA,  PEAKIHA



«cepedpsHOro 3epKanay, THApHUpoBaHUE. Peakiuu OpOKEHUS TIIIOKO3BI: CIIUPTOBOTO, MOJOYHOKHCIIOTO.
I'moko3a B mpupojge. buonorndeckas posib TOKo3bl. [IprMeHeHHe TIIIOKO3bl Ha OCHOBE €€ CBOMCTB.
@pykTo3a Kak M30Mep III0K03bl. CpaBHEHME CTPOEHMSI MOJEKYJI M XMMHUYECKUX CBOMCTB IJIFOKO3BI U
¢bpyxT0o3bl. @pyKTO3a B IPUPOJE U €€ OMOoIoruyecKast poib.
oucaxapunb. CrpoeHue nucaxapunoB. BoccraHaBnuBaromMe U HEBOCCTaHABIIMBAIOIINE
mucaxapuabl. Caxapo3a, J1akTo3a, MajbTO3a, HX CTpOeHME M Ouosiorndeckas poisb. [uaponus
aucaxapuoB. [IpoMblIIEHHOE NOJyYEHUE Caxapo3bl U3 MPUPOAHOIO ChIPHS.
ITomuc a x apu nbl.  Kpaxman u nemnosno3a (CpaBHUTENIbHAS XapaKTEPUCTHKA: CTPOEHHE, CBOMCTBA,
Oouosiornyeckas poib). OU3MUECKUE CBONCTBA MOJMCAXaPUIOB. XUMHUECKUE CBOWCTBA IOJIMCAXAPHUIIOB.
I'mpponus nomucaxapunoB. KauectBeHHas p akumsa Ha kpaxman. [lommcaxapuasl B mpupoge, ux
Oouosiornueckass poib. llpumenenune monucaxapuaoB. IloHarne 00 HCKYCCTBEHHBIX BOJIOKHAX.
B3aumMoneiicTBue 1e/UIH0/103bl C HEOPTaHUYECKUMH U KapOOHOBBI- MU KUCIIOTaMH - 00pa30BaHHUE CIIOKHBIX
3¢upoB.
HemoncTpauuu. OOpasiupl YIrieBOJOB W H3JeNUd M3 HUX. B3aumogeilicTBue caxaposbl ¢ THIPOKCHIOM
menu (II). IMonydyenue caxapaTa KanbIUsl U BBIJCIICHUE CaXapo3bl U3 PacTBOpa caxapara Kaiblus. Peakuus
«cepedpsHOro 3epkajay s IIIOKO3bl. B3ammopeilicTBue 1moko3bl € (YKCHMHCEPHUCTOM KHCIOTOM.
OTHolIEHHE PACTBOPOB caxapo3bl W MajbTO3bl (JIakTO3bl) K ruapokcuay menu (II) mpu HarpeBanum.
O3nakomiieHHE ¢ (U3MUECKUMH CBOMCTBAMM LIEJUIIOJI03bI M KpaxMana. HabyxaHue 11e/u1t0103bl U KpaxMaina
B Bojie. [lonyueHne HUTpaTa 1LIEeJUTI0JI03bI.
Jlaboparopubie ombiTel. 20. O3HakoMJIeHHE C (QU3NYECKUMH CBONCTBAMHU TIMIOKO3bl. 21. B3aumo-
neiicTBue TIOKO3bl ¢ TrujapokcuaoM Meau (II) mpu oObIYHBIX YCIOBUSX W NpPU HAarpeBaHuM. 22.
B3aumoneiicTBue TIJIIOKO3bI M caxapo3bl € aMMHA4YHBIM PAacTBOPOM OKcuia cepedpa. 23. KucioTHslit
ruapo- nu3  caxapo3sl. 24. KauecTBeHHas peakuus Ha Kpaxmai. 25. 3HaKOMCTBO C KOJUIEKIIMEH
BOJIOKOH.
OkcnepuMeHTallbHble 3a1aud. 1. Pacrno3HaBaHue pacTBOPOB INIOKO3bI W riuiepuHa. 2. OnpeneneHue
HaJIMYMS KpaxMaina B MeJie, xjiebe, MaprapiHe.
A3oTcoaep:xaliye opraHuyecKre coeuHeHus!
A M u H B CocraB u crpoenue amuHoB. Knaccuduxanus, u3omepus 1 HOMEHKJIATypa aMUHOB. AJU-
¢atnueckre amuHbl. AHWIMH. [lodydeHne aMUHOB: aJIKWIMPOBAaHHME  aMMMaKa,  BOCCTAHOBJICHHE
HUTpocoenHeHUH (peakuus 3uHuHa). PuU3nyeckue CBONCTBA aMMHOB. XUMHUYECKHE CBOWCTBA AMUHOB:
B3aUMOJCHCTBHE C BOJOM M KHCIOTaMH. ['OMOJIOTMYECKHH Pl apoMaTU4YeCKUX aMHHOB.
AnKnnupoBaHME M AUWIMPOBAaHUE aMUHOB. B3anMHOE BIMSHME aTOMOB B MOJIEKYJaX Ha IpUMEpe
amMMHaKa, anupaTu4ecKux U apoMaTHUYeCKUX aMUHOB. [IpuMeHeHrne aMiuHOB.
A MuHOKHCIOTBI U Oenk M. CoOCTaB M CTpOEHHE MOJEKYJd aMHUHOKHMCIOT. V3oMepusi aMHHOKHCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCH OBHBIX CBOMCTB aMUHOKHUCIOT M €€ TMpUYMHBL. B3aummonencTBue
aMMHOKHUCIJIOT C OCHOBaHUSIMH. B3auMoneicTBHEe aMMHOKHCIOT C KHCIOTaMH, OOpa3oBaHUE CIOXHBIX
3¢upoB.OOpa3zoBaHne BHYTPUMOJEKYISPHBIX CcOJie (OWIONSPHOTO HOHA). Peakiusi MOJMKOHEHCAIUU
aMMHOKHUCJIOT. CHHTETHYeCKHEe BOJIOKHA (KampoH, PHAaHT W Jp.). buonoruueckas poiab aMHUHOKHCIOT.
[Ipumenenne amuHokucinoT.benkun kak npuponHele Ouononumepsl. IlenTuanas rpynma aTroMoB U
nentugHas cBs3b. Ilentunabl. benku. IlepBuunas, BTOpUYHAsT M TPETUYHAs CTPYKTYpPHl OEIKOB.
XuMHYecKue CBOICTBa OENKOB: TOpEHUE, JeHaTypalus, THAPOJIU3, KaueCTBEHHbIE (LIBETHBIE) PEAKIIHH.
buonornueckue pyHkiun O6enkoB. 3HaueHue OenkoB. UeTBepTHUHAs CTPYKTypa OCJIKOB Kak arperarus
OENKOBbIX U HEOENKOBbIX MoseKy:. ['1obanpHas mpobiieMa O€ITKOBOTO roJI0IaHUs U IMYTH €€ pelIeHHUs.
H yknenHoBble KkHCHOT bl. OOLIMI IUIaH CTpOEHUS HYKJIEOTUAOB. [loHATHE O NUPUMHUAWHOBBIX H
MypUHOBBIX OCHOBaHUsAX. llepBuyHas, BTOpUYHAs M TpPETHUYHas CTPYKTypbl Moyekyiabl JHK.
buonoruueckas pons 1HK u PHK. I'ennast unxenepus u 6morexHosnorus. TpaHcreHHble (YOPMBI dKUBOTHBIX
U pacTeHUH.

dusznueckue CBOWCTBA METHIIAMUHA. l'openne  metunamuHa.  B3auMoOJelCTBUE aHWUIMHA U
MeTUJIaMHUHA C BOAOW M KucioTamu. OTHoIeHHe OeH30ja W aHWIMHA K OpomHOM Bozae. OkpaimBaHue
TKaHell  aHWIMHOBBIMH  KpacuTensimMu. OOHapyxeHHe  (QYHKIMOHAIBHBIX  TPYNI B MOJIEKYJIax
aMUHOKHKCIIOT. HeWTpanuzauuss 1ienoud aMUHOKHUCIOTOW. HelTpanuszanuss KUCIOThl aMHHOKHUCIOTOM.
PactBOpeHue u ocaxaeHue 0enkoB. JeHaTypanus OenkoB. KauecTBeHHBle peakiuu Ha Oenku. Mopenu
monekyasl JIHK u paznuunbix BunoB Mojaekyin PHK. OOpa3ib! npo1yKTOB MUTAHUS U3 TPAHCTEHHBIX (OpPM
pPacTeHHH U >KMBOTHBIX; JIEKAPCTB M IIPENAPATOB, M3TOTOBJICHHBIX C IOMOIIBIO T'€HHON MH)KEHEPHH.



JlaGopatopublie onbIThl. 26. [locTpoeHue mojeneit MOJEKya H30MEPHBIX aMUHOB. 27. CMEmnBaeMOCTb
aHuIMHA ¢ Bosol. 28. OOpa3oBaHue cojieli aMHHOB ¢ KucioTamu. 29. KauecTBeHHbIE peaKIuy Ha OCIKH.
Buosornyeckn akTHBHbBIE BeleCTBA

Burtamuusb. Ilowstue o Buramunax. MHx xiaccuduxanus u o6o3nadenue. HopMel notpediaeHus
BUTaMUHOB. BojopactBopumbie (Ha mnpumepe ButamuHa C) u KUpOpacTBOpUMBIE (HA TpUMEpPE
BuTaMMHOB A u P) Buramunbl. Ilonsatue 00 aBuTaMMHO3aX, THUIEp- U TUIOBUTAMMHO3aX.
[Ipopwmnaktuka aBuTaMuHO30B. OTaenbHBIE TPEACTABUTENN BOAOPACTBOPUMBIX BuTtamuHOB (C, PP,
rpynibl B) u skupopactBopumMbix ButamuHOB (A, P, E). x Oumonornyeckas poiib.

®epwmeHTs. [lonatue o pepMeHTax Kak 0 OMOJOTMUYECKUX KaTalnu3aropax OeNKOBOH MPUPOBIL.
3HayeHue B OWOJOrMM M IpPUMEHEHHWe B MpoMblnuleHHocTH.  Knaccudukanmus — gepMeHTOB.
OcoOeHHOCTH CTPOCHHS H CBOHCTB ()EPMEHTOB: CEIIEKTHBHOCTh U 3(PPEKTUBHOCTH. 3aBUCHMOCTH
aKTUBHOCTH (epMeHTa oT Temieparypsl U pH cpeabl. OCOOEHHOCTH CTPOEHUS U CBOICTB B CPAaBHEHHH C
HEOpPraHMYECKUMHU KaTaJau3aTopaMHu.

IF'opmowHns. IloHatne o ropmMoHax Kak OHOJOIMYECKM AKTHUBHBIX BEILECTBAX, BBITOJHSAIOLIMX
SHIOKPUHHYIO PEryISALHUI0 SKU3HENCSITEIbHOCTH OpraHu3MoB. Kiaccuukaiuss TrOpMOHOB: CTE€pPOHUIBI,
IIPOM3BO/IHBIE AMUHOKMCJIOT, IOJMIIENTHAHbIE U O€IKOBble TOPMOHBI. OTHeNbHbIE MNPEACTaBUTEIH
TOPMOHOB: ACTPAJNOJ, TECTOCTEPOH, MHCYJIMH, aJpEHAIMH.

JlexapcTBa. [Tonsatne o JnekapcTBax Kak XMMUOTEPANEeBTUYECKUX Ipernaparax. [ pymmbl
JeKapcTB:  cyidb(amuabl  (CTPENTOLMA), AHTUOMOTHKU (MIEHULIMIIINH), aCIHUPHH. bezonachbie
Crnoco0bl IPUMEHEHHs, JieKapcTBeHHbIE (popMbl. KpaTkue ucropuyeckue CBeICHHs O BO3HUKHOBEHUH H
pa3BUTUM XUMHUOTEpanuu. MeXaHu3M JAEWCTBUS HEKOTOPHIX JIEKAPCTBEHHBIX IPENapaToB, CTPOCHHE
MOJIEKYJI, IPOTHO3UPOBAaHUE CBOMCTB Ha OCHOBE aHAJIN3a XMMUYECKOI'O CTPOCHMS.

AHTHOMOTHKH, WX KiIaccu(UKalus TO CTPOCHHIO, THIY M CHEKTPY JCHCTBHUS. AMCOAKTEPHO3.
HapkoTuku, HapkoMaHus U ee MPO(pUIaKTUKA.

Hemonctpanuu. OOpa3siel BUTaMUHHBIX mpenapatoB. [lomuButamuubl. WMmmoctpanuu — doTorpadmuii
KHMBOTHBIX C pa3IMYHbIMU (opMaMu aBUTaMUHO30B. CpaBHEHHME CKopocTH pazioxenus H202 mop
neiictBueM (QepMeHTa (Kartanasbl) M Heopranuyeckux kartanuszaropoB (K’, FeCl3, Mn02). Ilnakat win
KoJloTpaMMa €  H300pa)keHHEM CTPYKTYpPHBIX (OPMYN 3CTpajuoia, TECTOCTEpPOHa, aJpeHaJInHa.
BsaumopeiictBue anpenanuHa c pactBopom FeCl3. benkoBas mpupona WHCyauHa (LIBETHBIE pEaKIUU
Ha Oenku). [InmakaTel WIM  KOJOTpaMMBl C  (QopMysaMu amMMga  Cynb(GaHWIOBOM  KHCIOTHI,
IUTUAPO(ONINEBON U JIOKHOW JTUTHAPO(OINEBON KHUCIOT, OCH3WINEHULIUIINHA, TETPalUKIIMHA,
nedoTakcuma, aclupHHa.

Jlaboparopubie ombiTel. 30. OOHapyxkeHue BUTamMuHa A B pactutenbHoM Macie. 31. OOHapyxeHue
ButamuHa C B s01o4yHoM coke. 32. OOHapykeHHe BUTaMUHA p B JKEJITKEe KypHHOro sima. 33.
depMeHTaTUBHBINA TUPOIN3 Kpaxmala Moj AeicTBueM amuiasbl. 34. PaznoxeHue mnepokcujia BOIOpOJa
IO/l JIEHCTBHEM KaTanasbl. 35. NEeiCTBUE AETUAPOreHa3bl Ha METWIEHOBBIM cHHMU. 36. Hcnbitanue
pacTBOPUMOCTH aJipeHaliiHa B BOJe W coistHOM kucnote. 37. OOHapyKeHHE acnupuHa B TOTOBOM
JIeKapCTBEHHOH (opMe (peakiyeil ruIpon3a Win IBETHOM peakuuel ¢ cyiabpaTom Oepusuins).

Crtpoenue aToma.
ATOM - clo)KkHas yacTuua. Sapo u snexkTpoHHas 000yI04Ka. DIEKTPOHBL, TPOTOHBI U HEUTPOHBI. MUKpOMUD
1 MakpoMup. [lyanusM gacTuiy MUKpOMHUpA.
CocTosiHHE 3JEKTPOHOB B aTOME. DIIEKTPOHHOE 001aKo 1 opoburtans. KBanroBelie uncna. @opma opOuTane
(s, p, d, f). DHeprerndyeckue YpOBHM W TOAYpoBHH. CTpOEHHE O3IEKTPOHHBIX OOOJIOYEK aTOMOB.
DnekTpoHHble KOHGUrypauuu atoMoB 3iemeHToB. [lpunnun Ilaynu u npaswino ['yHma. DnexTpoHHO-
rpaduyeckue (GopMysabl aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs KiacCH(UKalnus 3JIeMEHTOB: S-, p-, d- u f-
CEMEHCTBaA.
BaneHTHble BO3MOYKHOCTM aTOMOB XHMHYECKHUX JJIEMEHTOB BaleHTHblE 3JIEeKTpoHBI. BaseHTHBIE
BO3MOXXHOCTH aTOMOB XHMMYECKHUX 3JEMEHTOB, OOYCIOBJIEHHBIE UYHCIOM HECHApEHHBIX 3JEKTPOHOB B
HOPMAaJIbHOM U BO30YXJIEHHOM COCTOSIHUAX. J[pyrue ¢akTopsl, onpenensonue BaIeHTHbIE BO3MOKHOCTH
aTOMOB: HaJM4YH€ HEIMOJEJIEHHBIX 3JIEKTPOHHBIX Map M Haju4yue CBOOOAHBIX opOutaned. CpaBHeHHE
MOHATUH «BAJIEHTHOCTH)» U «CTEIIEHb OKUCICHUS .
Ilepnonnueckuil 3aKOH U NIEPUOJNYECKAs] CUCTeMa XUMHUYecKux anemeHToB /. M. MenzeneeBa u ctpoeHue
aroma. [IpeanocelIKu OTKPBITUS MEPUOJMUYECKOrO 3aKOHA: HAKOIUIEHHE (PaKTOJIOrMYECKOro MmaTepHala,



paborel mpemmectsennukos (M. 5. Bepnemmyca, . B. Jlebepeiinepa, A. D. Illamkyprya, K. A.
Heronensca, JI. 0. Meiiepa); cve3n xumukoB B Kapicpya. Jlnunoctasie kauectsa /. 1. Menaeneena.
Otkpeitue . Y. MenaeneeBsIM epruouecKoro 3akoHa. IlepBas ¢opMyinnpoBKa MepHOANYECKOTO 3aKOHA.
['opu3oHTanpHas, BEpTUKAIbHAS U JUAarOHAJIbHAS IEPUOANYECKUE 3aBUCUMOCTH.

[lepuognueckuil 3akoH M crpoeHue aroma. M3orombl. CoBpeMEHHas TPAaKTOBKA MOHATHUS «XMMHYECKHUN
AJIeMEHT». 3aKoHOMepHOCTh Ban-nen-bpyka - Moznu. Bropas ¢opmynnpoBka mnepuoauyeckoro 3akoHa.
[Tepuonnueckas cucrema /. 1. MenneneeBa u crpoenue aroma. U3nUeCKUid CMBICH MOPSIKOBOTO HOMEpPA
3JIEMEHTOB, HOMEPOB TIpymIlbl U nepuoja. [IpuuuHbl W3MEHEHUs METANIMYECKUX M HEMETaUIMYECKUX
CBOWCTB JJIEMEHTOB B Tpylmax M Nepuojgax, B TOM 4YHcle Oonpmux u cBepxOonpmmx. Tperbs
(bopMyIMpoOBKa MEPUOJUYECKOr0 3aKOHA. 3HAUCHHE NMEPUOAMYECKOTO 3aKOHA U MEePUOJAUYECKON CHUCTEMBbI
xuMmuueckux aiemeHtoB JI. M. MenaeneeBa misi pa3BUTHS HAyKW M NOHUMAHUS XUMUYECKOU KApTHHBI
Mupa.

Crpoenue BemecTBa. /(ucnepcHbie CHCTEMBI.
Xumudeckass cBs3b. EnuMHas npupoga XUMHYECKOM CBA3U.. loHHas XuMmuyeckas CBs3b U HOHHBIC
KpUCTalInyeckue pemeTkd. KoBajeHTHas XUMHYecKas CBs3b U €€ KiIacCu(UKalMsi: M0 MEeXaHU3My
oOpazoBaHusi (OOMEHHBIH M JIOHOPHO-AaKLIENTOPHBIN), MO 3JIEKTPOOTPULATENBFHOCTH (TOJISIpHAS W
HEMoJISIpHasi), MO CIOCO0Yy MEPEeKPhIBAHUS AIIEKTPOHHBIX OpOuTalell (G U ), MO0 KpaTHOCTU (OJUHApHAs,
NBOMHAsl, TpoWHas M mnoxyTopHas). lloasgpHOCTH CBA3M M NOJAPHOCTH MoOJIeKyNbl. Kpucramamueckue
PELIETKH BEILECTB C KOBAJCHTHOM CBA3bIO: aTOMHAsl U MOJIEKYJIsIpHas. MeTandeckas XuMudeckas CBs3b U
METAJUIMYECKUE  KPUCTAUIMYECKHME  peleTKH.  BomopomHas ~ CBA3b:  MEXMOJEKYISpHas U
BHYTpUMOJIEKYJIApHast. MexaHu3M o0pa3oBaHUs ATOH CBsI3H, €€ 3HaAUCHHE.
MeKMOJIEKYIISIpHBIE B3AUMOAECHCTBUS.
Envnas npupoja XMMHUYECKHUX CBA3CH: MOHHAs CBS3b KakK NPEACIbHBIM Cilydall KOBAJEHTHOW IOJIAPHOU
CBSI3M; IIEPEXO0J OJHOIO BUJA CBSI3U B APYTOif; pa3HbIe BUJIbI CBSI3U B OJTHOM BELLECTBE U T.1.
CpolicTBa KOB@JICHTHOM XUMHUYECKOW CBsA3M. HacelmaemMocTp, MOJISAPU3YyEMOCTb, HAIPABIECHHOCTD.
I'eomerpust MonexyiI.
I'ubpuauszanus opobutaneil 1 reoMeTpus MOJEeKyI. sp3-FH6sz[H3auH;{ y aJKaHOB, BOJbI, aMMHaKa, aJIMa3a,
sz-FI/I6pI/II[I/ISaHI/I$I y coelMHUI O0opa, aJIKEeHOB, apEHOB, AUEHOB U TpaduTa; Sp-TUOpUIN3aLUs y COEITUHEHUN
OepuiuIns, alKUHOB U KapOuHa, ['eoMeTpHs MOJIEKy I Ha3BaHHBIX BEILECTB.
[Tonumepsl. OCHOBHBIE MOHSTHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: «MOHOMED), «IIOJHUMEP»,
«MAKpPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTENEHb MOJIMMEPU3ALUN», «MOJEKyspHas Macca». CrnocoOsl
MOJIyYEHHUsI TOJMMEPOB: pEaKUUU MOJIMMEpPU3alUd U TMOJIUKOHJAeHcanuu. CTpoeHHe MOJIMMEPOB:
reomMeTpuueckas ¢GopmMa MaKpOMOJIEKYJ, KPHUCTALIMYHOCTE M aMOP(HOCTb, CTEPEOPErYISIPHOCTb.
[Tonumeps! opranndeckue u He- opranndeckue. Kayuyku. [Inacrmacesl. Bonokna. buononumepsi: 6enku u
HYKJIEMHOBBbIE KHCIOThl. Heopranmdeckue moauMepbl aTOMHOTO CTPOEHUS (aJUIOTPOIHBbIE MOAU(UKALIUH
yriepoja, KpUCTANINYECKUH KPEMHUM, CElIeH U TEJUTyp LIETOY€YHOr0 CTPOEHHUS, JUOKCH]T KPEMHHUS U JIp.) U
MOJIEKYJISIPHOTO CTPOEHHUS (cepa IacTuieckas u Jip.).
Teopust crpoenuss xumudeckux coeauneHni A. M. bytneposa. [Ipeamnocsuiku co3aanus TEOPUU CTPOEHUS
XUMHUYECKUX coequHeHui: paboThl mpemmectBeHHUKOB (K. b. [{roma, @. Benep, 1I. ®@. XKepap, ©. A.
Kekyne), cpe3n ecrectBoucnbiTaTeneit B llneiiepe, JinunoctHeie kauectBa A. M. bytneposa.
OCHOBHBIE TIOJIOKEHUS TEOPUU XUMUUECKOTO CTPOEHHSI OPraHUYECKUX COEIMHEHUN U COBPEMEHHOW Teopun
cTpoeHus. M3omepus B OpraHMuecKol 1 HEOpraHM4YeCKON XUMuU. B3anMHoOe BiIMssHYE aTOMOB B MOJIEKYJIaxX
OPraHMYECKUX M HEOpraHM4ecKuxX BemlecTB. (OCHOBHBIE HANpPABIEHUS pPA3BUTUSA TEOPUHM CTPOEHUS
OpPraHMYECKUX COEAMHEHUN (3aBUCHMOCTH CBOMCTB BEIIECTB HE TOJBKO OT XMMHUYECKOTO, HO M OT HX
3JIEKTPOHHOIO ¥ TPOCTPAHCTBEHHOTO  CTpoeHHs). MHIYKIMOHHBIH H  Me30MepHBIH  3(PQeKTHI.
CrepeoperyssipHOCTb.
JlanekTHuecKrue OCHOBBI OOIIHOCTH JBYX BEAYIIUX TEOpUH XUMUH. JnanekTuiyeckue OCHOBBI OOLIHOCTH
nepuoandeckoro '3akona [[. 1. Menneneesa u Teopuu ctpoenust A. M. ByriepoBa B cranoBieHuu (paboTsl
MPE/IIECTBeHHUKOB, HAKOIUIEHHE (aKTOB, y4yacTHE B ChE3[aX, PYCCKHA MEHTAJUTET), MpelCKa3aHuu
(HoBBIC A1eMeHTHI - Ga, Se, Ge 1 HOBBIE BEIIECTBA - U30MEPHI) U PAa3BUTHH (TpU (HOPMYIHUPOBKH).
Hucniepcuble cucteMbl. [loHsTHE 0 nucmepcHbIX cucteMax. JlucrepcuoHHas cpefa M aucnepcHas Qasa.
Tunsl IUCTIEPCHBIX CUCTEM U UX 3HAYEHHME B IPUPOJIE U KU3HHU UeloBeKa. J[ucnepcHble CUCTEMBI C XKUIKON
Cpeloii: B3BECH, KOJUIOMIHBIE CUCTEMBI, X Kiaccudukanus. 3o u renu. Dddext Tunmansa. Koarymsiusi.
Cunepesuc. MonekynsipHble 1 HCTUHHBIE pacTBOPHI. CIIOCOOBI BRIpaXKEHHSI KOHIICHTPALUU PACTBOPOB.



PacyerHbie 3a1a4u.

1. Pacdersr mo xuMuueckum GopmMynam.

2. PacueTsl, cBSI3aHHBIC C IOHITHSIM U « MacCOBasi IOJISI U « 0OBEMHAs 10JIsI KOMIIOHEHTOB CMECH.

3. Beruncienue MOJIsipHOM KOHIIEHTPALUU PACTBOPOB.

JdemoHcTpanmu.

Mogenu KpUCTaNIMYECKUX PEIIETOK BEIIECTB C Pa3IMYHBIM TUIIOM CBsized. Moaenu MosieKysl pa3iIuyHON
reoMeTpur. MoJiend KpUCTAJUIMYECKUX pEHIeTOK aiMaza W rpaduta. Monenu MOJEKyl H30MEpOB
CTPYKTYpHOM M MpOCTpaHCTBEHHOH u3omepuu. CBoiicTBa Tonyosna. Kosiekiusi rmactMacc W BOJIOKOH.
OOpa3ipl HEOpPraHUYECKHX IMOJIMMEPOB: CEphl MIACTUYECKOH, (pocdopa kpacHOro, KBapua u 1p. Mozaenu
monekyn OenkoB u JIHK. OOpasmer pa3nuuHbiXx cucteM ¢ kuukoi cpemoit. Koarymsuwms. Cunepeswuc.
OS¢ dexr Tungans.

JlabopaTopHbie ONBITHI.

1. CBolicTBa rMIPOKCHU/IOB 3JIEMEHTOB 3-T0 MEPUO/A.

2. O3HakomJIeHUE ¢ 00pa3liaMy OPraHUYECKUX U HEOPraHMYECKUX MOJIUMEPOB.

XuMHYeCKHe peaknnm.
Knaccupukanuss XUMHYECKMX pEaknuidi B HEOPraHWYEeCKOHM M opraHudeckoil xumun. IloHstHe o
XMMUYECKOH peaklluy; ee OTIMYUe OT AAepHON peakuuu. Peakiuu, naymue 6e3 n3MeHeHHUs KaueCTBEHHOTO
COCTaBa BEIIECTB: AJIOTPONM3ALMA, U30MEPHU3alusd U noJuMepusanms. Peakuuuy, uaynme ¢ M3MEHEHUEM
COCTaBa BEILECTB: IO YHCIY M COCTaBy pearupyromux Hu o00pasyoLIUXcsi BELIECTB (Pa3sioKeHUs,
COEMHEHMS, 3aMElleHUsi, OOMEHAa); MO H3MEHEHUIO CTENEHEW OKUCIEHHUS 3JEMEHTOB (OKHCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU U HEOKUCIUTEIbHO- BOCCTAHOBUTENIBHBIE Peakluu); 10 TernjaoBoMy 3ddexry
(3k30- W HIHAOTEpMHUYECKHE); MO ¢aze (ToMO- W TETEepPOreHHbBIC); IO HampaBlIeHUIO (00paTUMbIC W
HEoOpaTUMBbIE); MO0 UCHOJIb30BAHUIO KaTalu3aTopa (KaTaJUTUYECKHEe U HEKATAIUTUYECKUE); 10 MEXaHU3MY
(pamukanpHBIE W HWOHHBIC); 1O BHIY OJHEPIWH, WHUIHUHPYIOMEH peakuuio ((hOTOXUMHUYECKUE,
pajuanoHHble, 3JIEKTPOXUMHUYECKHE, TepMoxumuyeckue). OcoOeHHOCTH KiacCUpUKAlMKU peakuuid B
OpraHN4YeCKON XUMHH.
BeposTHOCTh IPOTEKAaHU XMMUUYECKHUX PEAKIMI. 3aKOH COXPAHEHUs dJHEPruu. BHYTpEHHSAS 3HEPTUA U K30
- U 3HAOTepMHUecKHe peakiuu. TernnoBoi 3G(eKkT XUMMHUUEeCKUX peakiuil. TepMoXuMHUecKue ypaBHEHUS.
Tennora oOpa3oBanus. Ilonstue o6 sHTampnuu. 3akoH I'. M. I'ecca m cnenctBus w3 HEro. DHTPONMSL.
Ouneprusa ['n06ca. Bo3aM0OXHOCTh TPOTEKaHUs PEAKIM B 3aBUCUMOCTH OT U3MEHEHHUS SHEPTUU U SHTPOIIUH.
Ckopocte xummueckux peakuuid. Ilonstue o ckopoctu peakuuu. CKOpPOCTh IOMO- U T'€TEPOTE€HHOU
peakuuu. DHEeprusi akTUBALUU. JJIEMEHTapHbIE U CIOXKHbIE peakuuu. DakTopbl, BIUSIOLME HA CKOPOCTh
XMMHUYECKOM peakLuu: TpUpOJa pearupyrolldx BemecTs; TemmnepaTypa (3akoH Baut-T'odda);
KOHIEHTpalus (OCHOBHOM 3aKOH XMMUYECKON KUHETHKH); KaTaiu3atopbl. KaTanus: roMo- ¥ reTeporeHHbIH;
MEXaHU3M JeHcTBUA Karanu3aropoB. depMeHTH. X cpaBHEHHE C HEOPraHUYECKMMM KaTaau3aTOPAMH.
depMeHTaTUBHBIA KaTalu3, ero MexaHu3M. MTHruOuTopsl U KaTaquTHYECKUE s]1bl. 3aBUCUMOCTb CKOPOCTHU
peakuuil OT MOBEPXHOCTU CONPUKOCHOBEHUS PEArUPYIOILMX BEIIECTB.
OOpaTuMOCTh XMMHUYECKHX peakiuii. Xumuueckoe paBHoBecue. [IoHATHE O XMMHYECKOM PaBHOBECHHU.
PaBHOBecHBIE KOHILIEHTpanMH. JMHAMHUYHOCTP XMMHYECKOro paBHOBecHs. KoHcTaHTa paBHOBECHS.
@akTopsl, BIUAIONIME HAa CMEIICHUE PABHOBECHUS: KOHIIEHTPALMs, laBlieHHe U Temmneparypa. [Ipuanun Jle
[Taremnse.
DNeKTpoNuTHYECKas: AUCCOUMALMS. DIEKTPOJIUTBI M HEAIEKTPOIUTHL. DIIEKTPOIUTHYECKAS TUCCOLUALM.
MexaHu3M ITUCCOLMALMN BEIIECTB C PAa3IMYHBIM THIIOM XMMHUYECKOH cBs3U. CBolicTBa MOHOB. KaTHOHBI U
aHuoHbl. KucCnoTel, coau, OCHOBaHMS B CBETE€ DJIEKTPOIUTHYECKOM aucconnanuu. CreneHs
JJIEKTPOJUTUYECKON AMCCOLMALNM, €€ 3aBUCUMOCTb OT IPUPOABI IEKTPOIUTA M €r0 KOHLECHTPALMHU.
KoHncranra nucconmanuu. CTyneHyaTas Juccouanys dJIeKTpoJINTOB. Peakiuuy, mporekaromue B pacTBOpax
JJIEKTPOJIUTOB. IIpon3BeneHne pacTBOPUMOCTH.
Bonopoansiii nmokazarens. J{uccounanuss Boasl. KoHcTanTa nuccouuwanuu Boabl. MOHHOE MpoOU3BEICHUE
Boabl. Bonopoausiii nokazarens pH. Cpenbl BOAHBIX pacTBOPOB AJIEKTPOJIUTOB. 3HAYEHHWE BOAOPOJHOTO
noKa3aTess JUIsl XMMUYECKUX M OMOJIOrMYECKHX MPOLIECCOB.
[Tonatue «ruaponus». ['MAponu3 OpraHUYEecKUX COCTUHEHUH (TaJlOTeHAJKAHOB, CIOXKHBIX 3(HUPOB,
yriaeBozoB, 6enkoB, AT®) u ero 3Hauenue. ['uaponus Heopranndeckux BeuiecTB. ['uaponus coneit - Tpu
ciydasi. Ctynenvarsiii ruaponn3. Heobpatumerit rumposnus. [IpakTrudeckoe MpuMeHEHUE THAPOIHN3a.
PacuerHble 3agaun.



1. Pac4eTsl IO TEPMOXMMHUYECKUM YPABHEHUSIM.

2. Boruncnenue termnoBoro s¢@dekra peakuuu MO TeIoTaM 00pa3oBaHUsl PEarupyrolIMX BeIIeCTB U
IIPOJYKTOB PEAKIUH.

3. Onpexnenenue pH pacTBopa 3a1aHHON MOJISIPHON KOHIICHTPAIWH.

4. Pacuer cpeHEl CKOPOCTH peaklMy N0 KOHLEHTPALUsIM pearupyrolnX BEIIECTB.

5. BeruucieHus ¢ Cmoyib30BaHUEM MOHSITHSI «TeMIIepaTypHbIA KOAP(GUIIUEHT CKOPOCTH PEAKIIII.

6. HaxoxneHue KOHCTaHTBbl PABHOBECUS PEAKLUHU [0 PABHOBECHBIM KOHILIEHTpALMsIM M OIpPEIEIICHUE
MCXOJHBIX KOHIIEHTPALUN BEIIECTB.

JdemoncTpanmu.

[IpeBpamenue kpacnoro ¢ochopa B Oenblii, Kuciopona B 030H. Mozgenu H-OyraHa u u3o00yTaHa.
[Tonydenue kucnopoaa U3 NepoKkcua BOJOPOAa U BOJIbI; AeruapaTaius sTanona. Lenouka npeBparienuii P
-- P,Os -- H,POy; cBOIiCTBA CONSIHOM M YKCYCHOW KHCIIOT; pEaKIiu, HAYIIHE C 00pa30BaHUEM OCaJiKa, ra3a u
BOJIbI; CBOMCTBA METAJIOB; OKHCIIEHHE albJerH/ia B KUCIOTYy U CIUpTa B anbiaeruia. Peakuuu ropeHus;
peaKIy SHA0TEPMHUUECKUE Ha MPUMEPE PEaKkIUH pa3iokKeHus (3TaHoja, KaTUIHHON CeTUTPhI, U3BECTHIKA
WIM Mela) U IK30TEPMUUYECKHUE Ha TpUMEpe peakiuil coenuHeHus (obecuBeyMBaHUE OPOMHONM BOJABI U
pacTBopa IepMaHTraHaTa Kalus STHICHOM, TallleHne U3BECTU U JIp.), B3aumoseiicTBrue MHKA C pacTBOpaMu
COJITHOM M CEpHOI KHUCIIOT MPHU Pa3HBIX TeMIepaTypax, MPH Pa3HbIX KOHIEHTPAIUSAX COJISIHON KHCIOTHI;
pas3ioKeHue MepoKcHaa BOJOPOJa ¢ MOMOIIbio okcuaa mapranna (IV), karamassl ceIporo msica u ChIpOTo
kapTodens. BzaumoaeicTBue UHKA ¢ PA3TUYHON MOBEPXHOCTHIO (MOPOIIKA, MBUIM, TPaHyl) ¢ KHUCIOTOMH.
Mogens «kunsmero cios». CMeneHne paBHOBECHS B CHCTEME

Fe** + 3CNS <« Fe(CNS)3; OMBUICHHE >HPOB, PEaKIHH OdTepUMUKALHMH. 3aBHCHMOCTb CTCICHH
AIEKTPOJIUTUYECKON JUCCOIMALMA YKCYCHOM KHUCJIOTBI OT paszbaBinenus. CpaBHenue cpoiictB 0,1 H
pPacTBOPOB CEPHOU U CEPHUCTON KUCIOT; MypaBbUHOM U YKCYCHOM KHCIIOT; THAPOKCHIOB JIUTUS, HATPUS U
Kajust. VIHOUKaTOpBl M M3MEHEHHE MX OKPACKU B PAa3NUYHBIX cpenax. CepHOKUCTBIH U (hepMEeHTaTUBHBIN
THAPONU3 YrieBoAoB. ['maponus kapOOHATOB, Cylb(aToB, CHUIMKATOB MICTOYHBIX METAIJIOB;, HUTPATOB
uuHka win ceunna (I1). I'maponus kapOuna xanbuus.

JlaGopaTopHbIe ONBITHI.

3. IomydeHune KUCIOpOIa pa3IoKeHUEM MTEPOKCHIA BOIOpOIa U (WIIN) IepMaHTaHaTa KaJusl.

4.Peakuuu, uaymue ¢ 00pa3oBaHUEM 0CaJIKa, Ta3a U BOJbI JAJIsi OPraHMUECKUX U HEOPTraHUYECKUX KHUCIIOT.

5. Ucnonp3oBaHue MHIMKATOPHOM Oymaru Juisi ompezeneHust pH CiltoHBI, KelTylI04HOTO COKa U JPYrHX
COKOB OpraHM3Ma 4esloBeKa.

6. Pa3uble ciydan ruiposn3a coyei.

BemecrBa u ux cBoiicTBa.
Knaccudukanms Heoprannueckux BemiecTB. [IpocTeie u croxHbie BemiecTBa. OKCUIBI, UX Ki1accuukaus.
I'unpokcunpl (OCHOBaHUSA, KUCIOPOJCONEpIKAIINe KHUCIOTHI, aM(pOTepHble TUAPOKCHUIbI). KuCIOThI, uX
kinaccudukanus. OcHoBaHwus, X Kiaccudukanus. Coau cpelHue, KUCIIbIE, OCHOBHBIE M KOMILIEKCHBIC.
Krnaccudukanus opraHMueCKUX BEIIECTB. YTJIEBOJOPOABI M KIAacCU(UKALKSA BEUIECTB B 3aBUCUMOCTH OT
'cTpoeHus yriaepoAaHou 1enu (anudpaTHdecKue M IUKINYECKHE) W OT KPaTHOCTH CBs3eH (TpenenbHbIE U
HenpenenbHbie). ['oMmonornueckuit psaa. [Ipon3BoaHbIE YTIEBOAOPOIOB: ralOreHANKAHbI, CIUPTHI, (PEHOMHI,
aNBJICTUIBI U KETOHBI, KapOOHOBBIE KHUCIOTHI, MPOCTHIE M CJIOXKHBIE A(DHUPBI, HUTPOCOCTUHEHHUS, AMHHBI,
AMUHOKHUCIIOTBHI.
Mertamuel. [lomoxenne MetaioB B nepuoandeckor cucreme [[. M. MenzaeneeBa u cTpoeHHE UX aTOMOB.
[IpocTbie BelecTBa - METALIbl: CTPOCHUE KPUCTAIJIOB M METANIMYECKAss XUMUYECKAsl CBSI3b. AJIJIOTPOMHUSI.
O6mme (¢u3MYecKne CBOMCTBA METAUIOB. Psn CTaHIApPTHBIX SJEKTPOAHBIX TOTeHIHManoB. OoOmue
XUMHYECKHE CBONCTBA METAIJIOB (BOCCTAHOBHUTENbHBIE CBOWCTBA): B3aMMOJICHCTBHE C HEMeTaUlaMU
(KkucmopoaoM, TaJIOT€HaMH, CEpOi, a30TOM, BOJOPOJIOM), C BOAOW, KHUCIOTAaMH M COJSIMH B pPacTBOpax,
OpPraHMYECKUMHU COCIUHEHHSIMH (CIUpPTaMH, TajoreHalkaHaMu, (EHOJIOM, KUCIOTaMH), CO MIEIOYAMHU.
3Ha4YeHUE METAJJIOB B IPUPOJIE U B KU3HU OPTaHU3MOB.
Koppos3ust meramios. [loHsiTue «KOppO3Us METAIIOBY». XHUMHUECKash KOPPO3Hs. DIEKTPOXUMHUYECKAS
Koppo3ust. CriocoObl 3alUTh METAJIOB OT KOPPO3HUH.



OOmre cocoObl MoMydYeHus: MeTaJuIoB. MeTamisl B ipupoze. Metautyprust u ee Buasl: [lupo-, ruapo- u
AIEKTPOMETAILTYPIrusl. DIJIEKTPOIN3 PACIZIaBOB U PaCTBOPOB COEAMHEHUN METal- JIOB M €ro MPAKTUYECKOE
3HauYEHHUE.

[lepexonubie metamibl. XKenezo. Mens, cepedpo; IUHK, PTYTh; XpOM, MapraHell (HaX0XJACHUE B MPHUPOJIE;
MOJIy4YeHUE U MPUMEHEHUE MPOCTHIX BEILIECTB; CBOMCTBA MPOCTHIX BEIIECTB; BAXKHEHIIINE COCTUHEHNUS).
Hewmeramnsl. [lonoxxenne HemetaioB B nepuoanyeckoi cucreme . M. MenaeneeBa, cTpoeHue UX aTOMOB.
DneKTpooTpULaTeIbHOCTh. WHepTHBIE Tra3bl. JIBONCTBEHHOE MOJOKEHHE BOAOPOAAa B TMEPUOIUUYECKON
cucteme. Hemeramibl - npoctele BemecTBa. MX aroMHOe M MOJIEKyIsipHOE CTpOoeHHE. AJIOTponus U ee
MPUYUHBL. XUMUYECKHE CBOMCTBA HeMeTaIoB. OKUCIUTENIbHBIE CBOMCTBA: B3aMMOJICUCTBUE C METaNIaMH,
BOJOPOJAOM, MEHEE JIIEKTPOOTPHULATEIbHBIMA HEMETAJJIAaMU, HEKOTOPBIMHM CIIOKHBIMH BEILECTBAMH.
BoccranoButeapHbBIC CBOWCTBA HEMETALIOB B PEAKIIUAX CO TOPOM, KUCIOPOAOM, CIOKHBIMU BEIIECTBAMU
- OKHCIUTENSIMH (a30THOM M CepHOM KucioTamu u jap.). Bogoponnsie coequnenus HemeramuioB. [lonydenue
UX CHHTE30M M KOCBEHHO. CTpOEHHE MOJIEKYJ] U KPUCTAIOB 3TUX coenuHeHui. dusnueckue cBoilcTBa.
OtHotuenue k Boje. M3MeHeHne KuCI0THO-OCHOBHBIX CBOMCTB B Iepuoaax u rpymnmnax. Hecomneobpasyromiue
U conieoOpa3yromme okcuabl. Kucinopoaasie KUCIOThl. M3MeHeHne KHCIOTHBIX CBOMCTB BBICIIMX OKCHIOB H
TUAPOKCHIOB HEMETAJUIOB B MEPUOAAX M IPyIIax. 3aBUCHUMOCTb CBOMCTB KUCJIOT OT CTENEHU OKUCIEHUS
HEMeTaJuIa.

Kucnotel oprannueckue u Heopranuueckue. KucioTel B cBeTe NPOTOIUTHYECKON Teopuu. CompsiKeHHbIE
KHCJIOTHO-OCHOBHBIE Maphl. Kiaccudukanus opraHM4ecKuX U HEOPraHM4ecKux KHUcioT. OOmme cBOMCTBA
KHUCJIOT: B3aUMO/ICHCTBUE OPraHUYECKUX U HEOPraHUYECKUX KUCIIOT ¢ METaJUIAMH, C OCHOBHBIMU OKCHJIaMH,
¢ aM(pOTEepHBIMH OKCHIAMH U Tuapokcuaamu. C coisiMu, oOpazoBaHHE CIOKHBIX 3(upoB. OcoOeHHOCTH
CBOMCTB KOHIIEHTPUPOBAHHON CEPHOM U a30THOM KUCIOT. OCOOEHHOCTU CBOMCTB YKCYCHOM M MYpaBbHHOMN
KHCJIOT.

OcHoBaHusA oOpraHuueckue | Heopranudeckue. OCHOBaHUSI B CBETE€ IPOTOJUTUYECKOM TEOPHUH.
Knaccudukanusi opraHM4ecKMX W HEOPraHUYECKUX OCHOBAaHMU. XHMMHMUYECKHE CBONCTBA IIEJIOYeH U
HEpAacTBOPUMBIX OCHOBaHUU. CBoOICTBa OECKUCIOPOAHBIX OCHOBAHMN: aMMHaKka M aMUHOB. B3aumHoe
BIIMSIHME aTOMOB B MOJICKYJI€ aHUJIMHA.

AMdoTepHbIe OpraHMuYecKhe U HeOpraHuveckue coeAuHeHus. AMQOTepHbIE COEAMHEHHUS B CBETE
MPOTOJUTHUYECKON  Teopuu. AMDOTEPHOCTh OKCHJOB M  TUAPOKCHIOB HEKOTOPHIX  METAaJIOB:
B3aUMOJCHCTBME C  KUCIOTaMM M menodyaMu. [loHsATHE O  KOMIUIEKCHBIX  COEAMHEHUSIX.
KommiekcoobpazoBatenb, TUraHabl, KOOPAWHAIIMOHHOE YHWCIO, BHYTpEeHHssS cdepa, BHemHss cdepa.
AM}OTEPHOCTH AMUHOKHUCIIOT: B3aUMOACHCTBHE aMUHOKHUCIIOT CO IIEI0YaMU, KUCIOTaMH, CIIUPTaMH, APYT
¢ apyrom (oOpa3oBaHHE MOJUTIENITHIIOB), 00pa30BaHUE BHYTPEHHEH COJIM (OUIIOISIPHOTO MOHA).
['eHeTnyeckass CBSI3b MEXKIy KilaccaMd OpPraHMYECKMX W HEOpraHuyeckux coeauHeHuid. [lonsarue o
TEHETHUYECKON CBSI3M M TE€HETHUYECKUX PsAJIaX B HEOPraHUYECKOW M OPraHUYeCKOM XUMHH. |'eHeTmyeckue
psabl MeTasuia (Ha Mpy Mepe Kallblivs | Kelle3a), HeMeTala (Ha mpuMepe cepbl B KPEMHUS ), IEPEXOTHOTO
sreMeHTa (Ha mpuMepe NMHKA). ['eHeThueckue psiabl U TeHETHYEeCKas CBS3b B OPraHUYECKON XUMUU (IS
COEIMHEHMH, Co/Iep KaIluX IBAa aTOMa yriiepojia B Molie- Kyine). EqMHCTBO Mupa BelecTB

Pacuernbie 3agaum.

1.Berunicienne mMacchl UM 00beMa MPOJYKTOB PEAKIMH IO M3BECTHOM Macce WiId 00beMy HCXOIHOTO
BEIIIECTBA, COAEPKAIIETO MPUMECH.

2.Bpruncnenre Macchl HICXOJHOTO BEILIECTBA, €CJIM U3BECTEH MPAKTUUYECKHUM BBIXOJ U MaccoBasi J0JI €ro OT
TEOPETHYECKU BO3ZMOYKHOTO.

3.BpiuncneHuss Mo XMMHUYECKUM YpPAaBHEHUSIM PEAKIMi, €Clii OJHO W3 pearupyrollux BEIIECTB JaHO B
M30BITKE.

4.0mnpeneneHue MOJEKYIIpHON (hOPMYIIBI BEIIECTBA IO MACCOBBIM JOJISIM DJIEMEHTOB.

5.0npeneneHue MOJEKYJIApHON (GOPMYIBl Ta3000pa3HOTO BEIIECTBA 110 HM3BECTHOM OTHOCHTEIBHOU
MJIOTHOCTH U MACCOBBIM JIOJISIM DJIEMEHTOB.

6. Haxoxnaenuwe wmonekynsipHOM (GopMynbl BemecTBa MO Macce (00bemMy) MPOAYKTOB CrOpaHus. 7.
KoMOuHMpOBaHHBIE 3a1a4H.

JdemoHcTpanmu.

Komnexuust «Knaccudukaiiys HEOpraHMIeCKUX BEIIECTB» U 00pasiibl MpeacTaBuTeNel kinaccoB. Kommekuus
«Knaccuukanusi OpraHMYecKUX  BEIIECTB» W 00paslbl  TIpeAcTaBUTeNed  kiaccoB. Mopaenu
KPUCTANIMYECKUX peleToK MeTauioB. Komekuus MeTamioB € pa3HbIMU (U3MUECKUMHU CBOMCTBaMH.
BiaumopeiicTBue: a) MUTHS, HATPHs, MarHus | jkeje3a ¢ KUCIOPOAOM; 0) MIETOYHBIX METAIOB C BOJIOW,



cnupTaMu, (PEHOJIOM; B) IMHKA C PACTBOPAMH COJISTHOM M CEpHON KHMCJIOT; T) HATPUS C CEPOH; 1) aTIOMUHHUS
c loz1oM; €) ’KeJie3a ¢ pacCTBOPOM MEIHOTO KyMopoca; ) aJllOMUHHUS C pacTBOPOM eakoro Harpa. OKCubl U
THJIPOKCUABI XpOMa, UX MOJIyueHHe M CBOHCTBa. Ilepexon xpomara B OuxpomaT u oOparHo. Kopposus
METAJIJIOB B 3aBUCUMOCTH OT YCJIOBMIA. 3allluTa METAJUIOB OT KOPPO3HUH: 00pa3libl «HEP)KaBEEK, 3aIIUTHBIX
nokpsiTuil. Komnexkuusa pya. DnekTposn3 pacTBOpoB cojieil. Mojenu KpUCTAIUIMYECKHUX PEIIeTOK HOoja,
anMasa, rpaduta. Amorpomnus gocdopa, cepsl, kuciopoaa. Bzaumonelicteue: a) Bogopojia ¢ KUCIOPOAOM;
0) CypbMBI C XJIOpOM; B) HATpUsi C HOIOM; T') XJIOpa C PacTBOpPOM OpoMHIa Kallus; J) XJIOPHOW H
CEpOBOJIOPOAHON BOABI; €) oOeclBeurBaHUE OPOMHOM BOJbI STHUJICHOM. WM aneTwieHoM. [lomydenue u
CBOWCTBa XJIOPOBOJOPO/A, COJSHOM KUCIOTHI M ammuaka. CBOWCTBa COJNSHOHM, pa30aBIEHHOW CEpHOH H
YKCYCHOM KHCIJIOT. B3auMojeicTBHE KOHIICHTPUPOBAHHBIX CEPHOM, a30THOH KHCIOT W pa30aBlIeHHON
a30THOM KHUCIIOTHI ¢ Mept0. Peakiust «cepeOpssHOro 3epKaia» Juisi MypaBbUHOM KUCIOThL. B3aumonelictBue
pacTBopa TUApPOKCHIA HATpPUsl C KHUCIOTHBIMH okcujgamu (okcuaoM yriepona (IV)), amdborepubiMu
ruapokcuaaMu (THUOPOKCHIOM LMHKA). BzauMopelicTBue aMMuaka ¢ XJIOPOBOJOPOAOM U BOJOI.
AHanoruyHo A1 MeTujaaMuHa. BzauMoaeiicTBue aMMHOKHCIIOT C KUCIOTaMHU U menoyamu. OcylecTBieHue
IIEPEXO0/I0B!

Ca — CaO— Ca(OH)y;

P —-P,05—H5PO, —>C213(PO4)2;

Cu—CuO— CuS04 —Cu (OH); — CuO —Cu;

CszOH—>C2H4 —>C2H4BF2.

JlaGopaTopHble ONBITHI.

7. O3HakoMJIeHHE ¢ 00pa3LaMu IpeACTaBUTENEH pa3HbIX KJIACCOB HEOPraHUYECKUX BELIECTB.

8. O3HakoMIIeHHE ¢ 00pa3aMy MPEACTaBUTENEH pa3HbIX KIIACCOB OPraHUYECKUX BEIIECTB.

9. O3HakoMJIeHUE C KOJUIEKITUEH Py/I.

10.CpaBHeHUE CBOWCTB KpeMHUEBOM, (hochOopHOI, CepHON U XJIOPHOM KHCIIOT; CEPHUCTON U CEPHO KHCIIOT;
a30TUCTOM U A30THOU KHUCJIOT.

11.CBoiicTBa cOsTHOI, cepHOil (pa30.) U YKCYCHOM KHUCIIOT.

12.B3aumMopeiicTBre THAPOKCH 1A HATPUS € COJsiMHU, cylibdaTom menu (I1) u xmopumoM aMMOHUS.
13.Pa3noxenue ruapokcuga meau (I1). Iloaydyenue rugpokcuia altOMUHUS U U3yYeHUE €ro aM(OTepHBIX
CBOMCTB.

XHMHUS B )KU3HH 001eCTBA.
XvMHA W TPOU3BOACTBO. XHMMHUYECKAs IPOMBIIUIEHHOCTb, XUMHUYecKas TexHonorus. CeIpbe I
XUMHUYECKON TNPOMBIIUIEHHOCTH. Bola B XMMHYECKON NPOMBINUIEHHOCTH. ODHEPrusi s XUMHUYECKOTrO
IIpon3BOJIcTBA. HayuHble IPUHIUIIBI XUMUYECKOTO ITPOU3BOJICTBA. 3aIUTa OKPYXKAKOIIeW Cpelbl U OXpaHa
TpyJa NpU XUMHUYECKOM Mpou3BojaAcTBE. OCHOBHbBIE CTAaJUU XHMHUYECKOTO IPOM3BOJACTBA (aMMHakKa H
MeTaHosa). CpaBHEHUE IPOU3BOACTBA ITUX BELIECTB.
XuMu3anusa CeNbCKOrO XO34MCTBA M €€ HampaBiieHUsA. PacTeHHs W MOYBA, MOYBEHHBIM MMOMIOMIAOIIUN
kommieke (IIIIK). VYaoOpenuss u ux knaccupukanuss. XUMHUECKUE CPEJCTBA 3alllUThl PACTEHUH.
OTtpuuarenbHble TOCIEICTBUS MPUMEHEHHS MECTULIUAOB U OophOa ¢ HUMU. XUMHU3alLUs KUBOTHOBOJICTBA.
XUMHUECKOe 3arpsi3HEHHE OKpyskaroued cpeabl. OxpaHa ruapocdepbl OT XUMHYECKOTO 3arpsi3HEHHUS.
OxpaHa MoYBbl OT XUMUYECKOTro 3arpsizHeHus. Oxpana atMochepsl OT XUMUYECKOTro 3arpsizHeHus, Oxpana
¢bopbl U payHbl OT XMMUYECKOT'0 3arpsi3HEHMsI. BUOTEXHOIOT U ¥ TeHHAsi MH)KEHEepHsl.
Jomamnss antedka. Morome u yuctsmue cpencta. CpeactBa OopbObl ¢ OBITOBBIMH HAaCEKOMBIMH.
CpencrBa JIMYHOW TUTMEHBI U KOCMETHKH. XUMUS U NUIIA. MapKUpoOBKa yaKOBOK MUIIEBBIX NMPOIYKTOB U
ITPOMBIIIJIEHHBIX TOBAPOB U YMEHUE UX YATATh. DKOJIOTHS KWINAIIA. XUMHUS U TEHETUKA YEIOBEKa.
JleMoHcTpauuu. Mojenu MpOU3BOACTBA CEpHOM KUCIOTHI M aMmMmuaka. Kosulekuus ynoOpeHuilt u
necTuiuaoB. OOpa3upl cpencTB ObITOBOM XMMHM M JIEKQpPCTBEHHBIX MpernapaToB. Koisiekiuu cpencts
TMTHEHBI U KOCMETUKH, TPENnapaToB ObITOBOW XMMUU.
JlaGopaTopHbie ONBITHI.
14.0O3HaKoMIIeHHE C KOJUIEKIIUEH y10OpeHni 1 TeCTUIIHIOB.
15.03nakoMeHe ¢ oOpa3laMu CpeACcTB OBITOBOM XMMHH W JIEKAPCTBEHHBIX IPENapaToB, H3yYCHUE
MHCTPYKLIUN K HUM IO IPaBUIBHOMY M 0€3011aCHOMY NPHUMEHEHHUIO.
XUMHYeCKHHl IPAKTUKYM.
1.Ilonyuenue, cobnpanue v pacrio3HaBaHKE Ta30B U U3yUYEHUE UX CBOMCTB.
2.CKOpOCTh XUMHUYECKUX PEAKIUI, XUMUYECKOE PABHOBECHE.



3.CpaBHEHUE CBOMCTB HEOPTaHUUECKUX U OPTaHUYECKUX COCTUHEHUI.

4.PelieHne 3KCIEPUMEHTATIBHBIX 3a/1a4 10 TeMe «I uapousy.

5.Pemienne dKkCepuMEHTAIBHBIX 33124 110 HEOPTaHUYECKOW XUMUMU.

6.Pemenue skcriepuMeHTaIbHbIX 33/1a4 110 OPraHMYeCKONH XUMHUH.'

7. 'enetnyeckas CBsI3b MEXK/y KJIacCCaMU HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB.
8. Pacrio3naBaHme mracTMacc ¥ BOJIOKOH.

TemaTH4yeckoe IVIAHUPOBAHUE, B TOM YMCJIE€ C YYE€ETOM paﬁoqeﬁ nporpaMmmasl
BOCIIMTAHUSA

TeMaTHuecKkoe ILIAHMpPOBaHHE M0 xuMMHH Juig 10 Kjgacca o0ecmeuMBaeT pPeaJu3alUI0_CJAeIVIONIHX
IeJIeBBIX NIPHOPHUTETOB BOCHUTAHHUS 00YVUAIOIIMXCS

- K Tpyay KaKk OCHOBHOMY CIOCOOY IOCTHDKEHHUS KH3HECHHOTO OJIArOMOyqHsl YeJIOBEKa, 3ajJory ero
YCIIEIIHOTO MPO(ECCHOHAIILHOTO CaMOOIIPEICIICHHUS U OIIYILEHHSI YBEPEHHOCTH B 3aBTPAILIHEM JTHE,

- K MUY KaK TJIaBHOMY TIPUHIIMITY Y€JI0BEYECKOTO OOLICKUTHS, YCIIOBHIO KPETIKOW JIPY:KOBI, HAJIAKHBAHUS
OTHOIIICHUU C KOJUIETaMH 10 pabore B OyIylieM M CO3JaHUsl OJIATOMPHUSTHOIO MHUKPOKIMMATra B CBOCH
COOCTBEHHOI CEMBE;

- K 3HaHUSIM KaK WHTEIUICKTYyaJbHOMY pecypcy, oOecreunBaromemMy Oyayiiee 4eloBeKa, Kak pe3ysibTaTy
KPOTIOTJIMBOTO, HO YBJICKATEILHOTO Y4eOHOTO TPYIa;

- K KYJIbType Kak JIyXOBHOMY OOTaTCTBY OOIIECTBA M BAYKHOMY YCJIIOBHUIO OLIYIICHUS YEIOBEKOM IOJTHOTHI
MPOKUBAEMON  KWU3HU, KOTOPOE [JAl0T €My UTEHHE, MYy3blKa, HCKYCCTBO, Te€aTrp, TBOPUYECKOE
CaMOBBIPAXKEHUCE,

- K 3IO0pPOBBIO KakK 3ajiory I[OJII“Of/'I A AaKTHUBHOH >KHU3HU YCJIOBCKA, €Tr0o XOpowmero HACTPOCHHUA H
ONITUMHUCTUYHOTO B3TJIsIa HA MUD;

- K OKPYXAIOIIMM JIIOJSIM Kak 0e3yCJIOBHOW W aOCOJIOTHOHM IIEHHOCTH, KaK PaBHOINPABHBIM COIMAIBLHBIM
napTHepaMm, ¢ KOTOPHIMH HEO0OXOJUMO BBICTpPaMBaTh TOOpOKETATeTbHBIE U B3aUMO - TOJACPKUBAIOIIIE
OTHOIICHUS, JAFOIINEC YeIIOBEKY PAJOCTh OOIICHUS U TIO3BOJISIONINE H30eraTh YyBCTBA OJJMHOYECTRA;

- K caMUM ce0e Kak X035ieBaM CBOEH CyIbObI, CaMOOIPEAETSIONUMCS U CaMO PEATU3YIOIMIUMCS JINYHOCTSM,
OTBEYAIOIINM 32 CBOE COOCTBEHHOE OyayIee.

Ne HaumenoBaHue pasjaesa Oo0uree Texymmit
KOJINYECTBO | KOHTPOJIL/TIPOMEKY TOUHAsI
4acoB aTrecTaius
1. | IlpeameT opraHMYECKOM XUMUHU 4
2.| Teopusi CTpOEHUsI OPraHUUECKUX COCTUHEHUIN 5 1KP
3. | XuMHUecKre peakiiuy B OpPraHMIeCKOW XUMUHU 5 1KP
4.| YrneBoJgopo sl 24 2I1P 3KP
5. | Kapbonuknmaeckue yrieBo10po Ikl 12 2KP
6. | I'mapokcuibHble coeanHenus. CiupThl U (EeHOIbI 9 ITIP 1KP
7.| KapboHnunbpHble coemuHeHust. Anbaeruapl. KeToHs 6 1TTP 1KP
8. | KapOoHOBBIE KUCIIOTHI M X TPOU3BOIHBIE 10 1TIP 2KP
9.| YrueBoxsl 6 1ITP 1KP
10 AzoTcoeprkanire OpraHuIeCKHe COeTMHEHUS 12 1TIP 2KP
11| Buonornuecku akTUBHEIE BEIECTBA 8 3JIP 111P
12| TIpomexyToUyHast aTTECTAIHS 1 1KP B pamkax
NPOMEKYTOYHOM
aTTecTaluu

KP — xonTposabHas padora, JIP — nabGoparopnas padora, IIP — npakTtnyeckas padora

TeMaTHuecKkoe ILIAHMPOBAHHE MO0 xuMMHH Jus 11 Kjgacca of0ecrmeunBaeT pPeaJu3alUi0_CIaeIVIOIIHX
1leJIeBbIX NPHOPHUTETOB BOCHUTAHMS 00YUAIOIIUXCS




- K CEMbE KaK TJIABHOW OMOpE B KU3HU YEJIOBEKA U UCTOUHUKY €r0 CUACThS;

- K CBOEMY OTEYECTBY, CBOCH Mayioii M OombIoi PoguHe kak MecTy, B KOTOPOM YE€JIOBEK BBHIPOC W TO3HAI
MepBBIC PAIOCTH U HEYJa4u, KOTOpas 3aBellaHa eMy MPeAKaMHu H KOTOPYIO HY)KHO 00eperars;

- K IPUPOJI€ KaK UCTOUHUKY KU3HU Ha 3emJie, OCHOBE CaMOro €€ CYIIECTBOBAHUS, HY)KJIAIOLEHCs B 3alIUTe
Y TIOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA,

- K MUPY KaK TJIABHOMY IPUHIUITY Y€JIOBEUECKOTro OOIIEKHUTHS, YCIOBUIO KPEIKOM IpY>KObl, HallaXKMBaHUS
OTHOIICHUH C KOJJIeraMH 1O pabore B OyIaylieM M CO3JaHus OJIarONpUsSTHOIO MHUKPOKJIMMATa B CBOEH
COOCTBEHHOM ceMbe;

- K 3HaHHUSAM KaK MHTEJUIEKTYyaJbHOMY pecypcy, oOecreunBaromemMy Oyayiiee 4enoBeKa, Kak pe3yibTaTy
KpPOMOTJIMBOIO, HO YBJIEKATEILHOTO Y4eOHOT0 TPy1a;

- K KYJIbType KaK JJyXOBHOMY OOTaTcTBYy OOIIECTBA U BaYKHOMY YCJIOBHUIO OLIYIICHUS YEIOBEKOM IMOJIHOTHI
MPOXKUBAEMOM  KU3HU, KOTOpPOE JAalT €My UTeHHe, My3blka, MCKYCCTBO, TeaTp, TBOPYECKOE
CaMOBBIPAXKEHUE;

- K 3JI0pOBBI0O Kak 3aJory JOJTrOM W aKTUBHOW JKU3HU 4YEJIOBEKa, €ro XOpOIero HacTPOSHUs u
OIITUMUCTUYHOI'O B3IJIsIAa HA MUP,

- K OKPYXAaloIIMM JIIOJSM Kak 0e3yCJIOBHOM M aOCOJIOTHOM IEHHOCTH, KaK PaBHONPABHBIM COLMATBHBIM
nmapraepaM, ¢ KOTOPbIMH H606XOI[I/IMO BBICTPAaNBaTb I[O6pO)K€JIaTCJII)HI)IG U B3aMMO - NOAACPIKHMBAIOIINC
OTHOIICHHUS, AAIOIINE YeTIOBEKY PaJ0CTh OOIICHUS U TO3BOJIAIONINE N30eraTh 4yBCTBA OJJUHOUYECTBA.

Ne HaumenoBanue pasjaeina Oo0mee Texymmit
KOJIMY€eCTBO | KOHTPOJIb/IIPOMEKYTOYHAS
4acoB arrecTanus
1.| Ctpoenue atoma 9 1KP
2.| CtpoeHue BenecTBa. JlucnepcHbie CHCTEMBI 16 ITIP 1KP
3.| XuMuuyecKue peakiuu 23 2I1P 1KP
4.| BemecTBa M UX CBOICTBA 38 ITTP 1KP
5.| XumMus B :xKM3HH 0011I€CTBA 15 411P
6.| IIpoMe:kyTOUHASI aTTECTALUS 1 1KP B pamkax
NPOMEKYTOYHOM
arTecTalnu

KP — xonTposabHas pabora, JIP — n1abGoparopnas padora, IIP — npakTtnyeckas padora




