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1. [lnanupyemble TnpeIMeTHbIE Pe3yJbTAThl OCBOCHHS YUeOHOIro
npeamera « XuMHA»

TD€6OBaHI/I$[ K IMIPCAMCTHBIM PE3YJIbTATaM OCBOCHUA 0a30BOTI0 Kypca XUMHUH

JOJDKHBI OTPaXaTh:

1) chopMupoBaHHOCTH MPEACTABICHUN O MECT€ XMMHU B COBPEMEHHOU
HAay4YHOM KapTHHE MHpA; MOHUMaHWE POJIM XUMUH B (DOPMUPOBAHUU KPYrozopa u
(GyHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKA JIJIs PElISHUs MPAKTUYECKUX 3a/aY;

2) BIAJICHUE OCHOBOMOJIATAIOIIUMHU XUMHUYECKUMH TOHATUSIMH, TEOPHUSMHU,
3aKOHAMM H  3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAHUE XUMHYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOMN;

3) B1ajeHre OCHOBHBIMM METOJIaMU HAYYHOT'O MO3HAHMS, UCTIOJIb3YEMbIMU B
XUMUU:  HaOJIOJICHWE, OIHCAaHWe, U3MEpeHHe, OKCIEPUMEHT; yMEHHUE
0o0pabaTbkiBaTh, OOBACHATH PE3YyJbTAaThl MPOBEJACHHBIX OIBITOB M JEIaTh BBIBOIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHATh METOJbl TO3HAHMS TPU PEIICHUU
MPAKTUYECKUX 3aa4;

4) cpopMHPOBAHHOCTH YMEHHUS JaBaTh KOJWYECTBCHHBIC OILICHKH U
IIPOBOJIUTH PACUETHI 10 XUMUIECKUM (HOpPMYJIaM U YPAaBHEHUSIM;

5) BnajcHUE MpaBUIaAMU TEXHUKH OE30MACHOCTH IIPU HCIOJIH30BAHUHU
XUMHYECKUX BEIIECTB;

6) chopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 10 OTHOIICHUIO K XUMHUUYECKO
nHpopManum, moJIy4aeMoi U3 pa3HbIX HCTOYHUKOB.

B pe3yabTrare uM3ydyeHusi y4yeOHOro mpeamera «XuMHs» Ha YPOBHe
cpeaHero oomero od0pa3oBaHus:

BbinycKHUK HA 0230BOM YPOBHE HAYUHMTCS:

— packpbIBaTh Ha IMPUMEpPax pOJIb XUMHH B (POPMHPOBAHMH COBPEMEHHOM
HAYYHOM KapTUHBI MHUPA U B TPAKTHUYECKOM JIEATEIHLHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEKIY XUMHEW WU APYTHMH
€CTECTBEHHBIMU HAayKaMHU;

— pacKpbhlBaThb HA IPUMEPAX IMOJIOKEHUS TEOPUM XUMHYECKOTO CTPOCHUS

A.M. bytneposa;



— noHuMaTh ¢Quiznuyeckuil cmpica Ilepuoaunueckoro 3akona /.M. Menneneena
M HAa €ro OCHOBE OOBSICHATH 3aBUCHMOCTH CBOMCTB XMMHYECKHMX DJIEMEHTOB H
00pa3oBaHHBIX MU BEILECTB OT JEKTPOHHOI'O CTPOCHHUSI aTOMOB;

— OOBSACHATH, NPUYMHBI MHOrOOOpa3usi BEIIECTB Ha OCHOBE OOIIUX
MpeCTaBIEeHU 00 UX COCTaBE U CTPOCHUU;

— TMPUMEHSATHh MpaBWa CHUCTEMATHYECKOW MEXKIyHapOJHOW HOMEHKJIATYPhI
KaK CpeJCTBa pas3iWyeHUs M UJCHTU(PUKAIMKU BEIIECTB MO HX COCTaBy U
CTPOCHHIO;

— COCTaBJISITh MOJIEKYJISIDHBIE W CTPYKTYpHBIE (OPMYJIBI OpPraHUYECKUX
BEIIECTB KaK HocuTeneld uHPOpMaIMd O CTPOSHUHU BEIIECTBA, €r0 CBOWCTBAX W
MPUHAJICKHOCTH K ONIPEACIICHHOMY KJIacCy COCIMHCHUM;

— XapakTepu30BaTh OPTraHUYECKHUE BEIIECTBA IO COCTaBY, CTPOCHHIO U
CBOMCTBaM, YCTaHABIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKAY JaHHBIMU
XapaKTEePUCTUKAMU BEIIECTBA;

— TPUBOJUTH MPUMEPHl XUMUUYECKUX PEaKIMi, PACKPHIBAIOIIUX XapaKTEepPHbIE
CBOMCTBA THUIUYHBIX MPEJICTABUTEICH KJIACCOB OPraHWYECKUX BEIIECTB C IIEJIBIO
UX UICHTU(DUKAIIUA U OOBICHEHUS 00JIaCTH TPUMEHCHHUS;

— TPOTHO3WPOBATH BO3MOXKHOCTH TPOTEKAHUS XHUMHUYCCKUX peakiuil Ha
OCHOBE 3HAaHMM O THUIAX XUMHYECKOW CBS3M B MOJIEKyJIaX pPEareHTOB U HX
PEaKIMOHHOM CITIOCOOHOCTH;

— HCIOJb30BaTh 3HAHUS O COCTaBE, CTPOCHUMM M XUMHUYECKHX CBOMCTBaxX
BEIIIECTB I 0€30IIaCHOTO MPUMEHEHHUS B TIPAKTUUYECKOM JIESTEITHHOCTH;

— TIPUBOJIUTH  MPHUMEPHl  MPAKTUYECKOTO  MCIIOJIB30BAHMUS  MPOJYKTOB
nepepaboTKu He(PTH W TMPUPOJHOrO Ta3a, BBICOKOMOJEKYJSPHBIX COCIHMHCHUN
(monMATUIIEHA, CHHTETUYECKOT0 KaydyKa, alleTaTHOTO BOJIOKHA);

— TPOBOAUTH OMBITHI MO PACIIO3HABAHUIO OPTraHMYECKUX BEIIECTB: IJIUIICpHUHA,
YKCYCHON KHCJIOTBI, HENpPEACIbHBIX >KHUPOB, TJIIOKO3bI, Kpaxmana, OCJIKOB — B
COCTaBe MHUILEBBIX MPOTYKTOB U KOCMETHYECKUX CPEJICTB;

— BIAJeTh NpaBWIAMH U TMpUEeMaMH Oe30macHOW padoOThl ¢ XUMHYECKUMU

BEIlIECTBAMU U JTA0OPATOPHBIM 000PYI0BaHUEM;



— yCTaHaBJIMBATh 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMU M CMEIICHUS
XAMHYECKOTO PABHOBECHUS OT pa3IWYHBIX (PAKTOPOB C IEIBIO OMpEaeTIeHUs
ONTUMAJIBHBIX YCIOBHI MPOTEKAHUS XUMHYECKHUX MPOIIECCOB;

— TMPUBOJMTH MPUMEPHI THIPOJIU3a COJICH B TIOBCEIHEBHOW KU3HH UETIOBEKA;

— TPUBOAHWTH TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUH B
MIPUPOJIE, MPOU3BOCTBEHHBIX MPOIIECCaX U KU3HEICITSILHOCTH OPTaHU3MOB;

— TPUBOJAHWTH TPHUMEPHl XUMHUYECKUX PEAKIUW, PaCKPBhIBAIONIUX OOIIHe
XHMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB — META/UIOB U HEMETAJIOB;

— TMPOBOJIUTH  pacyeThl HA  HAXOXKJACHHUE  MOJICKYJSApHOH  (popmyIibl
yIIEBOAOPOJIA 1O MPOIYKTAM CTOPaHUS M 1O €ro OTHOCHTEIBHON IJIOTHOCTH U
MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €r0 COCTaB;

— BIIAQJETh TpaBWJIaMU O0E€30MaCHOTO OOpaIIeHUs C CIKHUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUWU;

— OCYIIECTBIATH TIOMCK XMMHYECKOW WHGOpPMAIMKM 10  Ha3BaHUSM,
UACHTH(PHUKATOPAM, CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

— KpWUTHUYECKH OIICHHWBATh M HHTEPIPETUPOBATh XMMHUYCCKYI WH(MOpPMAIIHIO,
CoJIepKaIllylocs B COOOIICHHMSIX CPEJCTB MaccoBOM HWHGOpMAIMH, pecypcax
HNuTepHeTa, HAYYHO-TIONYJISIPHBIX CTaThSIX C TOYKU 3PCHHUS €CTCCTBCHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISIX BBIABICHUS OIIMOOYHBIX CYXKICHUH M (OPMHUPOBAHHS
CcOOCTBEHHOI MO3UIINU;

— TPEACTABIATh IYTH PEIICHHS TJIOOAIBHBIX MPOOJIEM, CTOAIIHUX Iepen
YEJIOBEUYCCTBOM: IKOJOTHYECKUX, YHEPIETUYCCKUX, CHIPHEBBIX, U POJIb XUMHUU B

PEIICHUH 3TUX TIPOOIIEM.

BhinyckHUK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUYNTHCH:
—  WIIIOCMPUPOSAmMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUIO OPSAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANAX ee pa3sumusl,
—  UCNONB3068aMb MEmOoObl HAYYHO20 NOSHAHUSL NPU BbINOJIHEHUU NPOEKMO8 U
Y4eOHO-UCCIe008aMENbCKUX 3A0a4 NO U3YUEHUIO C8OUCME, CNOC0O08 NOLYYeHUs U

PACNO3HABAHUA OPcAHUYECKUX 6euiecne,



—  00bscHAMb Npupody U CHocobbl  00PA30BAHUS  XUMUYECKOU CBA3U:
KOBAIEeHMHOU (NOJIAPHOU, HeNoJISAPHOL), UOHHOU, MeMALIULecKol, 6000POOHOU — C
yenvio onpeoeseHuss XUMUYeCKOU aKmMU8HOCMU 8eujecmas,;

—  YCMAaHA8IU8amsb 2eHemU4ecKylo C6sa3b MedHcoy KIACCAMU OpPeaHU4eCcKux
gewgecms 011 0OOCHOBAHUSL  NPUHYUNUATLHOU — 8O3MONCHOCMU — NOJIYYEHUS]
OpP2aHUYeCKUX COeOUHEeHUl 3a0aHH020 COCMABA U CMPOEHUS,

—  YCMAaHAa8Iueamsv 63auUMOC8A3U MeHcOy pakxmamu u meopueu, NPUYUHOU U
creocmeuem npu ananiuse npoONeMHbIX CUmMyayuil U 0O0CHOBAHUU NPUHUMAEMbIX

pemeHuL? HA OCHOB8E XUMUYECKUX 3HAHUIL.

2. Conepxanue yueOHOro nmpeamMera « XuMHUsh

OCHOBBI OPraHUYeCcKON XUMHH

[TosBneHHe W pa3BUTHE OPraHUYECKOW XUMHUM Kak Hayku. [Ipeamer
OpraHWYeCcKOM XUMHUU. MECTO M 3HAY€HHE OpPraHWYECKOW XUMHUU B CHCTEME
€CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOEHHE KaK MOPSAJOK COEAUHEHUS aTOMOB B MOJEKYJE
COTJJACHO UX BaJIEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO
CTPOCHHSI OpraHudeckux coenuHeHui A.M. bytnepoBa. YriaepoIaHbIi ckeneT
OpraHn4eckol MoJieKyibl. KpaTHOCTh XMUMHYECKOW CBSI3U. 3aBUCHUMOCTH CBOWMCTB
BEILECTB OT XMMHUUYECKOr0 CTpOoeHUsI MoieKy. M3omepusa u uzomepsl. [lonstue o
byHkimoHanpHOM  rpymme.  [IpuHIUOBl  K1accUpUKAUU — OPraHUYECKHX
coenuHeHui. CucremMaTHyeckas MEXKIyHapoJHAas HOMEHKJIATypa U TMPUHIIMIBI
o0pa3oBaHUs Ha3BaHUI OPraHUYECKUX COCIHMHCHUH.

Ankanbl. CmpoeHnue monexkynvl memana. ['OMOJOTHUECKUN P aJKAHOB.
I'omonoru. Homenknarypa. M3omepusi yriepogHoro ckeinera. 3aKOHOMEPHOCTH
M3MEHEHUs (PU3NYECKUX CBOMCTB. XMMHUYECKUE CBOICTBA (Ha MpUMEpPE METaHa U
ATaHa): peaKUHUH 3amelnleHus (TaJloreHUPOBaHUE), NETUIPUPOBAHUS KaK CIOCOOBI
MOJYy4YECHUsI BAKHEUIINX COCAUHECHUN B OPraHWYECKOM CUHTEe3€. ['opeHne MeTtaHa
KaK OJIMH U3 OCHOBHBIX HCTOYHMKOB TEIJIa B MPOMBIIUIEHHOCTH U OBITY.

HaXO)KI[eHI/IC B IIpUPpOAC U IIPUMCHCHHUC aJIKaHOB. Ilonsmue o UUKTIOAJIKAHAX.



Ankensl. Cmpoenue monekynivl smuieHa. ['OMOTOTHUECKUN psifi aJIKEHOB.
Homenxkmarypa. M3oMepust yriiepogHOro CKejieTa U MOJ0KEHUS KPATHOU CBS3U B
MojeKyiae. XUMHUUYECKHE CBOWcTBa (HA TpuUMepe JTWICHA): peakinu
MIPUCOETUHEHUS (rajmoreHupoBaHUE, euopuposanue, ruapartaus,
2UOpo2anoceHuposanue) Kak cnocod mnoiaydeHus: QyHKIIMOHAIBHBIX MPOU3BOIHBIX
yIIeBOJI0OPOI0B, TopeHus. [lonumepusanus 3TUIeHAa KaK OCHOBHOE HAaIpaBlICHUE
€ro Ucnojb3oBanus. [loaudTHUIEH KaK KPYMHOTOHHAXKHBINA MPOAYKT XUMUYECKOTO
npous3BojicTBa. [I[puMeHeHne sTuneHa.

AnkanueHsl M kKaydyku. [loHsiTue 00 ankaaMeHax Kak YIJIEBOJAOPOAAX C
JIByMs JBOWHBIMU CBsi3aMu. [lomumepuszanust nuBuHuiIa (OyraaueHa-1,3) kak
croco0 TMOJydYeHHs] CHHTETHUYECKOTO Kayudyka. HaTypajabHbIi U CHHTETHYECKUM
kayuyku. Bynkanuzamus kayuyka. Pesuna. [Ilpumenenue kaydayka u pe3vHBbI.

Ankunbl. Cmpoenue monexynvl ayemunerda. I'OMOJIOTUMIECKUN PsiT aJTKUHOB.
Homenknatypa. 3oMepusi yriepoIHOTO CKeleTa U TMOJ0KEHUs KPaTHOW CBSI3U B
MoJieKyJie. XUMHUYEeCKMe CBOMCTBa (Ha TIpUMepe aleTWieHa): peaKIHuH
PUCOETUHEHUS (rajoreHupoBaHHUe, euopuposatue, ruapaTanus,
2UOpo2ano2eHUposanue) Kak crnocod MmoydeHus MOJMMEPOB U JAPYTUX MOJIE3HBIX
npoaykToB. ['opeHune aneTuineHa Kak UCTOYHUK BBICOKOTEMIIEPATypHOTO TIAMEHH
JUTSL CBApKH M pe3Ku MeTauioB. [IpuMeHeHue aneTuieHa.

Apenbl. beH3onm Kak TMpeACTaBUTENIb APOMATHUYECKHX YTJIEBOJOPOJIOB.
CmpoeHnue monexkynvt Oen3ona. XUMHYECKHUE CBOMCTBA: pEaKIUU 3aMELICHUS
(rajoreHupoBaHWE) KaK CHOCOO TMOMYYEHUS XWMHUYECKUX CPEJCTB 3allUTHI
pacTeHuid, npucoeauHEeHus (TUAPUPOBAHUE) KAK JTI0KA3aTEIbCTBO HEMPEAEIbHOTO
xapakTtepa 0en3ona. Peakuus ropenus. [Ipumenenne 6eH3oma.

Cnouptel. Knnaccudukanus, HoMeHKIATypa, U30MepHsl CIUPTOB. MeTaHon U
ATAHOJI KaK NpPEACTaBUTEIN MpPEACIbHBIX OJIHOATOMHBIX CHUPTOB. XUMUYECKHUE
CBOMCTBa (Ha MpUMEpEe METaHOJIa M 3TaHOJa): B3aMMOJEHUCTBUE C HATPUEM KaK
croco0 YCTaHOBJICHUS HaJIU4us TUAPOKCOTPYIIIBI, peakius C
rajioreHoBOJAOPOAaMHU KakK CIoco0 MOJTyYEHHs] PaCTBOPUTENEH, Aeruaparanus KaK

croco0 IMOJYYCHHA  OTHJICHA. P CaKluA TOpCHUA: CIHUPTbBI KaK TOILUIMBO.



[Ipumenenne MeTaHona W dTaHona. PUINOIOTHYECKOE ACHCTBHE METaHOJa |
ATaHOJIa Ha OPTaHW3M YeJIOBEKAa. DTHIJICHTJIMKOJb U TJIUIEPUH KaK MPEICTaBUTEIIN
MpeaebHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHAsT peakius Ha MHOTOATOMHEIC
COUPTBI W €€ TMPUMEHECHHWE [JIsi pacro3HaBaHHUS TJHUIEPUHA B COCTaBe
KOCMETHYECKUX CpelCcTB. IIpakTHdyeckoe TPUMEHEHHE OSTUICHIIUKOIS W
TJIAIICPUHA.

®enon. CtpoeHue Mosekyibl (eHona. BzaumHoe 6nusHue amomos 8
Monekyne enona. Xumuueckue C8OUCMBA: G3aUMOOeUCmeue ¢ Hampuem,
auopoxcuoom nampusi, opomom. llpumenenue enona.

Anpneruapl. Metananb (dhopmanbierua) W dTaHalb (aleTanblIeruj) Kak
NPEJICTaBUTEIN  TPEACIbHBIX  ajbJeruIoB. KadecTBeHHBIE  peaklud  Ha
KapOOHWIBHYIO Tpymmy (peakmus «cepeOpsHOTO 3epKajay, B3auMOJCHCTBUE C
ruapokcuoMm meau (II) m wx npuMeHeHWe i OOHApYKEHHUs MPEACITbHBIX
aNbJIETUZOB B TMPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH ajbJETHUIOB.
[Tpumenenue dhopmanbaeruia u aleTaibIaerua.

KapGoHoBbie KHCIOTHI. YKCYyCHasi KUCJIOTA KaK MPeCTaBUTENh MPEACIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHME CBOMCTBAa (Ha MpuMeEpe
YKCYCHOM KHCIJIOTBI): PEaKIIMK C METAJUIaMU, OCHOBHBIMHU OKCHIAMHU, OCHOBAaHUSAMHU
U COJSIMH Kak TIOATBEPXKIECHHUE CXOJCTBA C HEOPraHMYECKUMHU KHCIOTaMHU.
Peakius stepudukaum Kak croco0 MojaydeHus: cloXHbIX 3¢upos. IIpumeHnenue
YKCYCHOM KUCHOTHI. [IpescTaBieHune o BEICITUX KapOOHOBBIX KUCIOTAX.

Cnoxnble d>¢upsl  u  kupbl. CloxHbIe 3QUPBI  KAaK  TPOIYKTHI
B3aMMOJICUCTBHUS KapOOHOBBIX KHCIOT CO chnupTamu. [IpuMeHeHHe CI0XHBIX
7(GUpPOB B MUIIEBON M MapPIOMEPHON MPOMBINUICHHOCTH. JKUPBI KaK CIIOXHBIC
7(UpHI TIUIEPUHA W BBICITUX KAapOOHOBBIX KUCIIOT. PacTHTENbHBIE W KUBOTHBIC
KUPBI, UX COCTaB. Pacmo3HaBaHWe pACTUTEIBHBIX JXUPOB HAa OCHOBAHUHM WX
HeMpeaenbHoro xapaktepa. [Ipumenenue xupoB. [ uaponns wim oMbIIICHUE )KUPOB
KaK Crmoco0 MPOMBIIUICHHOTO TOJYYCHHS COJEH BBICIIUX KapOOHOBBIX KHUCIOT.

Mpb114 Kak coJId BBICIIUX KapOOHOBBIX KUCIOT. Morolue cBOKWCTBa MbLIA.



VYrnesogel. Knaccudukanus yrieBogoB. Haxoknenue yrieBoioB B
npupoae. Ilnrokoza kak anpaerugocnupr. bpokenuwe rmoko3sl. Caxapo3sa.
Tuoponuz caxaposvl. Kpaxman M 1e/I0j103a Kak OHMOJOTHYECKUE MOJUMEPHIL.
XUMHUYECKHE CBOMCTBAa KpaxMaja M UEJUII0JIO3bl (THAPOJIN3, KaueCTBEHHAs
peakuus ¢ MOJOM Ha KpaxMmajl U ee MpUMEHEHHUE IJisi OOHapyXEeHHUs Kpaxmalia B
npoaykrax nutanusi). [Ipumenenue u 6uonoruyeckas poiib yriieBojoB. [loHsTue
00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpPUMEpE alleTaTHOrO BOJIOKHA.

Nnentudukanus opraHU4eCKuX COeIUHEHUN. [ enemuueckas ceésa3b medncoy
KIaccamu  OpeaHuyeckux coeOuHenutu. TUIbl  XUMUYECKUX pEaKUud B
OpraHNYeCcKOM XUMUU.

AmunokucnoTsl U Oenku. CocTaB U HOMEHKJIATypa. AMHUHOKHCIOTBHI Kak
ampoTepHble opranuyeckue coenuHenus. Ilentuanas cBsa3b. buonoruueckoe
3HaUEHUE O-aMUHOKHUCIOT. OO0nactu NpUMEHEHUs aMHHOKHCIOT. benku kak
npupoaHbie Ouononumepsl. CocTaB U CTpoeHHE OeIKOB. XUMUYECKHE CBOMCTBA
OenkoB: ruAponu3, JeHarypanus. OOHapykeHuHe O€JKOB TMpH  IOMOIIH
KayeCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBpaienuss OENKOB MUINM B OpPraHU3ME.

buonorndeckue QpyHKImu O0EIKOB.

TeopeTuyeckne 0OCHOBbI XUMHH

Crpoenue BeuiectBa. COBpEMEHHAsI MOJIENIb CTPOCHUS aToMa. DJIEKTPOHHAs
KoH(purypanus aroma. OCHo8HOe U B030VHCOeHHble COCMOAHUA —AMOMOS.
Knaccudukanus XUMUYECKUX HIEMEHTOB (S-, p-, d-ajmemeHTsl). OcoOeHHOCTH
CTPOEHUSI DHEPreTUYECKUX ypoBHEW artoMoB d-ameMeHToB. [lepmommnueckas
cucteMa xumuueckux sieMeHToB J[.M. MenneneeBa. @PU3NUECKUH CMBICI
[Tepuognueckoro 3akona JI.MI. MenneneeBa. IIpuuMHBI M 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN MO MepuoiaM M TpyIIam.
DONEKTpOHHAs] MOPHUPOJAa XUMHUYECKOW CBSI3U. JIEKTPOOTPULIATENHHOCTh. Buabl
XUMHUYECKOW CBSI3M (KOBAJEHTHAs, HMOHHAs, METa/lIMuecKas, BOJOpOJHAs) U
MeXaHU3Mbl ee o0pazoBanusi. Kpucmaniuueckue u amopghuvie gewjecmea. Tunul

KpucmajiudecKkux peutemok (amOMHa}Z, MONEKYJAPHAA, UOHHAA, Memafzﬂuqecmﬂ).



3asucumocms  uzuueckux ceoticme eewjecmea oOm Muna KpUCMALIU4ecKou
pewemxu. IIpuarHBl MHOr000Opasusi BEIIECTB.

Xumuueckre peakuuu. ['oMoreHHble U rereporeHHble peakuuu. CKOpOCTh
peakluy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOABI PEAruPYIOMIUX
BEILIECTB, KOHILICHTPALIMM PEAarupyrolux BEIIECTB, TEMIIEPATyphl, ILIOLIAIU
PEaKIMOHHON ITOBEPXHOCTH, HalWyus Karainu3atopa. Ponb Karann3aTopoB B
OpUPOJIE U MPOMBILUIEHHOM Mpou3BoACTBE. OOpaTUMOCTh peakiuil. XuMuieckoe
paBHOBECME U €ro CMEIIeHHe TMOj] JEWCTBHEM pas3M4yHbBIX (HAaKTOPOB
(KOHIIEHTpallKs peareHTOB WU MPOIYKTOB PEaKIIMH, JaBICHHUE, TEMIIepaTypa) s
CO3/IaHUS ONTUMAJIBHBIX YCJIOBUM TPOTEKAHUS XMMHUYECKUX TIPOLIECCOB.
Jucnepcuvie cucmemwi. Ilowsmue o koanouoax (3onu, ecenu). Hcemunnwvie
pacmeopsl. Peakuim B pacTBOpax 3JIEKTPOJUTOB. pH pacTBopa Kak MOKa3aTelb
KUCJIOTHOCTU cpeabl. ['unponus coseid. 3HadeHHe TUApoIn3a B OHOJIOTMYECKUX
oOMeHHBIX TMpolieccax. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIMKU B MPUPO/IE,
IPOU3BOACTBEHHBIX  MpoLeccax U KU3ZHEAECATEIbHOCTH OpraHU3MOB.
OKHUCIHUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MPOCTBIX BEIIECTB — METAJLIOB
TJIaBHBIX W TIOOOYHBIX MOATPYII (ME€Ib, ejie30) M HEMETa/IOB: BOJOpOa,
KHACTIOpO/ia, TaJOreHOB, cepbl, a3ora, (ochopa, yriepoaa, kpemuus. Kopposus
METAJUIOB: BHIIBI KOPPO3HWH, CIOCOOBI 3allUThl METaUIOB OT KOPPO3HH.
Onexmpoauz  pacmeopos u  pacniagog. Ilpumenenue  snekmpoauza 8

NPOMBIULTIEHHOCMU.

X¥MHUSA U )KU3Hb

Hayunbie wmetonpl mno3HaHuss B XUMHM. VICTOYHHKM XUMHYECKOU
nHpopmanuu. Ilouck wHpOpMaMu 1O Ha3BaHWUIM, HACHTH(DHKATOpaM,
CTPYKTYpHBIM (opmynaM. MoaenupoBaHUe XUMHUYECKUX IPOIIECCOB U SIBJICHUH,
XUMUYECKUU AHAIU3 U CUHME3 KaK METOJIbl HAyYHOI'O TTO3HAHUA.

Xumus u 3710poBbe. JlekapcTtBa, (EepMEHTBI, BUTAMHHBI, TOPMOHHI,
MHUHEpaidbHble BOJABL. [IpoOneMpbl, CBsI3aHHBICE C MPHUMEHEHHEM JIEKapPCTBEHHBIX

npenapatoB. Bpeanbie NpUBbIYKY U (DAKTOPHI, pa3pylIaloONINe 310pOBbe (KypeHHeE,



yHoTpeOJIeHHe ankoroyis, HapkomaHus). PaunuonanbHOoe nuTanue. [luweswvie
0obaesku. OcHO8bl NUUEBOL XUMUL.

XuMHUSL B IIOBCEJHEBHOM JKU3HUM. MOWOIIHE U YUCTALIME CPEACTBA.
Cpeocmea 60pvbObI ¢ OLIMOBLIMU HACEKOMBIMU: pDeneeHmyl, UHCeKMUYUObL.
CpenctBa nuyHOM rurueHbl U kKocMmeTwku. IIpaBuna Oe3zomacHoil pabOTHI C
€JKUMH, TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMU OBITOBON XUMUMU.

XUMHS U CEbCKOE X035UCTBO. MUHEpaIbHBIE U OPraHUYECKUE YA0OpEHUS.
CpencTBa 3alUThl PACTCHUM.

Xumus u sHepreTuka. [Ipupoansie UCTOYHUKHU YyTIIeBO0pO0B. [Ipupoanblii
U TONMYTHBIA HEe(TSIHOMN Tra3bl, UX COCTaB W UcMoyb3oBaHue. CocTaB HEPTH U ee
nepepaborka. Hedrenponyktel.  OkTaHoBoe  uymcio  OenszuHa. Oxpana
OKpyXaromied  cpeapl  npu  HedrernepepabOTKe W TPAHCIOPTHPOBKE
He(DTENPOYKTOB. AJIbTEPHATUBHBIC UCTOYHUKHA SHEPTHUU.

Xumusi B cTpoutenbeTBe. llement. beron. Ilogbop onTuMambHBIX
CTPOUTENBHBIX MAaTEPHUAJIOB B IPAKTUUYECKOMN JEATEIHHOCTH YeJIOBEKa.

XUMHUS ¥ 9KOJIOTHSl. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEeH Cpellbl U €ro
nocnenctBus. OxpaHa ruapocdepsl, MouBbl, aTtMochepsl, Gopsl U ¢GayHbl OT

XUMHUYCCKOI'O 3arps3HCHUA.

TeMbl npakTHYECKUX padoT:
KauecTBeHHOE ompenenieHre yriepoa, BOAOpoaa U XJiopa B OPraHUYECKUX
BEILIECTBAX.
Pemiennie sKCnepUMEHTANbHBIX 33Ja4 HAa paClO3HAaBAaHUE OPraHHUYECKUX
BEIIECTB.

KauecTBeHHbIC pPC€aKinn Ha HCOPraHNM4YCCKHEC BCIICCTBA U NOHBI.

3. TemaTnueckoe IUIAHMPOBAHUE, B TOM 4HcJe ¢ y4éToM padoueii
MPOrpamMMbl BOCIIMTAHUS

10 kiaace



Ne Tema ypoka Conepxanue Kon-Bo
4acoB
10 kimacc
Opranudeckast xumusi (36 u)
Teopust cTpoeHuUsI OpraHUYECKUX COeTUHEHUH (5 1)

1 Opranunueckas IlosiBneHue 51 pasButue | 1

XUMUS KaK HayKa OpraHUYecKor XuMuu Kak Hayku. [Ipeamer
OpPraHM4YecKor XMMuU. MecTo U 3HauYeHue
OpPraHMYeCKOM  XUMUU B  CHUCTEME
€CTECTBEHHBIX HAYK.

2 Teopus XHUMHUYECKOE CTPOEHHE KaK MOpSAIoK | 1
XUMHUYECKOTO COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO
CTPOCHUS UX BaJEHTHOCTU. OCHOBHBIE MOJOKECHUS
OpraHUYECKUX TEOPUH XUMUYECKOTO CTPOCHHUS
COEMHEHUN OpraHUYECKUX COEIMHEHU
A.M. bytaeposga. A.M. bytaeposa.

*Bknag A.M. byrtinepoBa B pasBuTHe
MHUPOBOM HAYKH (XUMHUSA)

3 Nzomepsl, YraepoaHsblit CKeJIeT opranuyeckoi | 1

U30MepUs MOJIEKYJIbl. KpaTHOCTh XUMHUYECKOM CBSI3H.
3aBUCUMOCTh ~ CBOMCTB  BEIIECTB  OT
XUMHUYECKOTO CTPOCHUSA MOJIEKYII.
N3omepust u H30MepBL.

+ Knaccudukamus wu | [lonsitue o GyHKIMOHANBHOW TpYIIIE.
HOMEHKJIaTypa [TpuHIUIIBI knaccupukamum | 1
OpraHUYECKUX OpraHUYECKUuX COCIMHEHU.
COCIMHEHUN Cucremarnueckas MEKTyHapOIHAs

HOMEHKJIATypa U MPUHILMIB 00pa30BaHUS

Ha3BaHUN OPTraHUYECKUX COCNHEHUMN.




IIpakTrueckas

pabota Nel

KauectBeHHOE OIpEICIIEHUE
yriepona,  BoAoOpoAa W XJopa B

OpraHMYCCKUX BCOICCTBAX.

Yrnesoaopoas ( 10 1)

AJKaHbI

Ankanbl.  Cmpoenue  MoneKyvl
memana. 1'OMOJIOTUYECKUNA PsAJ AJIKAHOB.
I'omonorn. Homenkiarypa. HM3omepus
YIJIEPOJHOr0 CKeJleTa. 3aKOHOMEpPHOCTHU
VU3MEHEHUS duznyeckux CBOMNCTB.
XUMHUYEeCKUEe CBOWCTBA (Ha MpuUMeEpe
METaHa U DTaHa): PEeaKIUuu 3aMEIICHHUS
(raoreHupoOBaHKE), JAETHIPUPOBAHUS KaK
CHOCOObI II0JIyYEHUS BaKHEUIINX
COCAMHEHUN B OPraHUYECKOM CHHTE3E.
I'openne MeraHa Kak OAWH U3 OCHOBHBIX
VICTOYHUKOB TEIlIa B IIPOMBILIJICHHOCTU U
OobiTy. Haxoxaenue B mpupoie H

IMPUMCHCHUC AJIKaHOB. Ionsamue o

YUKTOATKAHAX.
*JKOIOTUYECKHe poOIeMBbI
00bI4H, TPaHCIIOPTUPOBKHU u

HCIIOJBb30BaHUA aJIKaAHOB.

AJNKEHBI

Ankensl. Cmpoenue  MoONeKyIbl
omunexHa. ['OMOJOTUYECKUN PSJT aIKEHOB.
Homenkiarypa. M3omepuss yriaepoaHoro
CKEJeTa M TMOJIOKEHUS KPAaTHOM CBS3U B
MoJsieKysie. XuMHUuYeckue CcBoWcTBa (Ha
IpUMepe ATUJICHA): peakuumn

MIPUCOETUHEHUS (ramoreHupoBaHue,




euopuposanue, THIpaTalus,
2uopozanoceHuposaHue)  Kak  croco0d
TOJTyYeHUS (G yHKIIMOHATBHBIX
NPOU3BOJHBIX YTJIEBOJAOPOIOB, TOPEHHUS.
[Tonumepusanusi STUIEHa KaK OCHOBHOE
HarpaBJICHHUE ero UCTIOJIB30BaHMS.
[MonuyTHneH  Kak  KPYMHOTOHHA)KHBIN
NPOAYKT XUMHYECKOTO  IPOU3BOJICTBA.
[IprumeHenue sTuseHa.

*IJKOoJ0rnyecKue npoOsIeMbl

HCIIOJIB30BaHUA IIOJIMOTHUIICHA.

AxangueHbl

Kay4yyKu

Ankanuensl u kayuykd. [loHsTtue 00
aJKaJueHaX KakK YIJIEBOJAOPOAAX C JIBYMS
NBOMHBIMU  cBaA3sAMH. [lonmmepuzanus
nuBuHWIA (Oyramuena-1,3) kak cmoco®
MOJIyYEHUSI  CHHTETHUYECKOrO  KaydykKa.
HarypanbHblil 1 CUHTETUYECKUNA Kay4dyKHU.
Bynkanuzanus Kay4yKa. Pe3una.

[IpruMmeHeHne kaydyka U pe3uHBI.

AJIKUHBI

Ankunbel.  Cmpoenue  MoJeKynbl
ayemuJjiena. I"'omomornueckuit s
ankuHoB.  Homenknarypa.  M3omepus
VIIEPOJHOTO  CKeleTa W MOJOXKEHUs
KPaTHOM CBSI3M B MOJIEKyJle. XHMHUYECKUE
CBOMCTBa (Ha mOpUMEpEe  aleTUJICHA):
peakiuu MPUCOECANHEHUS
(ramoreHupoBaHUE, euopuposanue,
TUIpaTalMs, 2UOpPO2aloceHUPOBaHlUe) KaK
Croco0 MOJyYeHHUs TMOJIUMEPOB U JIPYTUX

IMOJIC3HBIX ITPOAYKTOB. FopeHI/Ie aliCTHUJICHA




KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO
IJIAMEHU ISl CBAPKU M PE3KHM METAJUIOB.

[IpuMmeHenue aneTuieHa.

10

ApeHbl

ApeHbl. beH3051 Kak NpeICTaBUTEIb
apOMaTHYECKUX YIIIEBOJOPOIOB.
Cmpoenue MOJIEKY bl oenzona.
XUMHUYECKUE CBOMCTBA: peakuuu
3aMelIeHus (rajoreHMpoBaHME)  Kak
Croco0 TMOMy4YeHHs] XUMHUYECKUX CPE/ICTB
3aIIUTHI pacTeHui, MIPUCOEANHEHUS
(rugpupoBaHHE)  Kak  JOKa3aTeIbCTBO
HENpenenpHOro  xapakTepa  OeH3o7ja.
Peaknus ropenus. [Ipumenenue Oensoua.
*JKkonoruueckue MnpodieMbl MPUMEHEHUs

dPOMATHYCCKUX COGﬂHHeHHﬁ.

11

KontponbHas

pabota Nel

KontposnbHas pabota Nel

«YTIeBOIOPOIBI»

Kucnoponaconepxaiue oprannyeckue coenuenus (14 4)

12

OnHOaTOMHEBIE

CIIUPTHI

CnupTsl. Knaccuduxarnmus,
HOMEHKJIAaTypa, HU30MepHs CIIUPTOB.
MeraHon W 3TaHON Kak MpEeIACTAaBUTENIU
NpEeACNbHBIX  OJHOATOMHBIX  CIHUPTOB.
XUMHUYECKHE CBOMCTBAa (HAa TIpUMeEpeE
METaHOJa U 3TAHOJIa): B3aUMOJAECHCTBHE C
HAaTpUEM KaK Crmoco0  YCTaHOBJICHUS
HaJU4Usl TUAPOKCOTPYMNBI, pEaKIus ¢
rajoreHoBoAoOpoAaMu Kak croco0
MOJIYYEHUsI PACTBOPUTENCH, AeruapaTaius
KaK croco0 mojiydeHus: 3TwieHa. Peakius

TOpCHUA: CIINPTHI KakK TOILIINBO.




IIpumeHenne  MeTaHona M JTaHOIA.

DU3HONOrHYECKOe IEUCTBUE METAHOJIA U

9TaHOJIAa HA OPraHU3M YEJIOBEKA.
*OTpunaTesnbHas pojib aJKOroJisd Ha

JKU3Hb U 310POBLE YCIIOBCKA

13 MHoroatoMHble OTUNIEHIIMKOAb W TJHLEPUH  Kak
CITUPTHI npeACTaBUTENN peIeIbHBIX
MHOT'OaTOMHBIX cnupToB. KauecTBeHHas
peakiusi Ha MHOTOATOMHBIC CIUPTHI U €e
MPUMEHEHHE TUISt pacro3HaBaHUs
INIMIIEpUHA B COCTaBE KOCMETHYECKUX
cpeactB. IlpakTtuueckoe  TPUMEHEHHUE
ATUJICHTJIMKOJIS U TJIMIIEPUHA.
14 | ®denon deHo. Ctpoenue MOJIEKYJIbI
denona. Bzaumuoe 6iusAHUE AMOMO8 8
Mosekyne ¢enona. Xumuieckue ceoucmaea:
83aumooetlicmaue c Hampuem,
2UOPOKCUOOM Hampus, bpomom.
[Ipumenenue denona.
15 AJpneruasl AJpneruael. Merananb
(bopmanbaerun) u ATaHaJlb

(ameTanberum) KakK MPEICTABUTEIIN
npeAenbHbIX albAernaoB. KadecTBeHHbIE
peaknuuu Ha KapOOHWIBHYIO  TPYIILY
(peakuus «cepeOpsiHOTO 3epKanay,
B3auMozeincTeue ¢ ruapokcuaom meau (1)
U WX TMOpUMEHEHUE sl OOHapy>KEeHUS
npeAebHBIX aJbJIETU]IOB B
POMBIIIJIEHHBIX CTOYHBIX BOJIAX.

TokcuuHOCTh anbAeruyioB. IlpumeHeHne




dopManpaeruia u aueTaibAeruia.

16

Kap6onoBblie

KHUCJIOTHI

KapOoHoBbIE KHCHOTBI. YKCyCHas
KHCJIOTAa KaK NPEICTABUTENDL IPENEIIbHBIX
OJIHOOCHOBHBIX ~ KapOOHOBBIX  KHCIIOT.
XuMHUYecKue CBOMCTBa (Ha MpuUMepe
YKCYCHOM KHUCIIOTHI): peakiuu c
METajulaMd,  OCHOBHBIMH  OKCHJAaMH,
OCHOBAHUSAMH U COJIIMH KakK
NOJITBEPKACHHUE CXOJICTBA c
HEOPraHMYEeCKUMH KHUCTIOTaMu. Peakuus
sTepUPUKALMU KaK CIOCO0 MONTy4YeHUS
CIOXHBIX 3¢upoB. [IpuMeHeHne ykcycHo
kucnoTel.  IlpencraBineHne o0 BBICIIHX

Kap6OHOBBIX KHCJIOTax.

17

Crnoxunble 3upsl u

AKUPBI

CnoxHble  3QUPBI W  KHPBL
Cnoxubple  3¢uUpbl  KaK  TPOJYKTEHI
B3aUMOJICUCTBHS KapOOHOBBIX KHCIIOT CO
cnupramu. [IpuMeHeHne cloKHBIX 3(HUPOB
B 107001 (S:10) U napdromMepHoi
MPOMBIIIEHHOCTH. JKUPBI KakK CJIOXKHBIC
3¢UpHI TTUIEPUHA U BBICIIUX KapOOHOBBIX
KACNOT. PacTuTenbHble UM JKUBOTHBIC
XKUpbl, WX coctaB. Pacmo3HaBanue
PACTUTENIBHBIX JKAPOB HA OCHOBAaHUHU WX
HENpenenpHOro Xapakrepa. lIpuMenenwue
XKUPOB. ['MIPONIU3 WM OMBUICHUE >XHPOB
KaK Croco0 TPOMBIIIJICHHOTO TOMYyYCHHS
colled  BBICIIMX KapOOHOBBIX  KHCIIOT.

Mpbina Kak Ccojd BBICHIMX KapOOHOBBIX




KUCJIOT. MoroIue cCBOMCTBA MbLJIa.

18

YTri1eBoasl.

['mroko3a.

VYrneBogel. Knaccudukauus yrieBoJos.
Haxoxnenue yrieBoJoB B  NPUPOJE.
I'moko3a kak anbaerugocnupt. bpoxenue

rimoko3bl. Caxaposa. [ uopoaus caxapo3soi.

19

Kpaxman

OCJJI0JI03a

Kpaxman U L[EJUT0JI03a Kak
OMOJIOTUYECKUE TOIUMEPBl. XHUMHUYECKHE
CBOMCTBA  Kpaxmalla U  LEJUIIOJIO3BI
(ruaponu3, KadyecTBEHHas peakuus C
HOIOM Ha Kpaxmall U €€ NPUMEHEHHUE IS
oOHapyKeHHs Kpaxmajia B MPOJIYKTax
nutanus). [lpumenenne u OGuosoruyeckas
poJIb YIJIIEBOMOB. ITonsTue 00
UCKYCCTBEHHBIX BOJIOKHAX Ha IIpUMEpPE

allCTaTHOI'O BOJIOKHA.

20

KontponbHas

pabota Ne2

KontposnbHas paboTta No2
«Kucnopoaconep:xaine OpraHUYeCKue

COEIMHEHUA»

A3oTcoaepkaliie OpraHnuecKue coequHeHus (5 9)

21

AMHHOKHUCITOTHI

Amunokuciaotsl 1 0enaku. CoctaB H
HOMEHKJIaTypa. AMMHOKHUCIOTBI KaK
aMmdoTepHble OpPraHMYECKHUE COCTUHCHHS.
Ilentunnas CBSI3b. buonoruueckoe
3HaAYCHHE 0-aMHHOKHCJIOT. Ob6nactu

IMPUMCHCHHUA aMHUHOKHCIIOT.

22

benku

benkn kak mnpupogHBIE OMOMOIUMEPHI.
CocTaB U CTpoeHHE OETKOB. XUMHUUYECKUE
CBOMCTBA OCIIKOB: TUIPOJIN3, ACHATYPAIIHS.
OOHapyxeHHe O€JIKOB TMpH  TOMOIIHU

Ka4E€CTBEHHBIX (LIBETHBIX) peaKuuil.




[IpeBpaienust 6€NIKOB MUILK B OPraHU3ME.

buonoruueckue QyHkiuu OEIKOB.

23 I'enetnueckas cBsA3b Unentudukanus OPraHNuYeCKuX
MEXAYy  KJaccaMu | COeAMHEHUH. [ enemuueckasn c6:i3b mMedHcoy
OPraHu4YeCKUX KAACCaMU Op2aHUYecKux coeOuHeHull.
COCMHEHUN

24 | IlpakTuyeckas Pemienne skcnepMMEHTalIbHBIX 3a/1a4 Ha
pabota Ne2 pacrno3HaBaHUE OPTaHMYECKUX BEILIECTB

25 Tunel xuMuueckux | THUIBI XUMHUYCCKUX peakui B
peakun OPraHUYECKON XUMHUHU.

PesepBHOE Bpemst — 2u.

11 kiaacc

TeopeTnueckne 0OCHOBbI XUMHH (28 4.)

1 Ctpoenue aTroma Crpoenne BemectBa. CoBpeMeHHas
MOZENb CTPOEHHSI aToMa. OIJIEKTPOHHAs
koH(purypauus aroma. OcHo8HOe U
8030yJiCOeHHble  COCMOAHUSA — AMOMOS.
Knaccudukaius XuMUUYECKHX 3JIEMEHTOB
(s-, p-, d-amementor). OcobeHHOCTH
CTPOCHHSI  DHEPreTHYECKUX  YpPOBHEH
aToMOB d-3J1IEMEHTOB.

2 [Tepuonnueckas [leproanueckas cucTeMa
cucTeMa XAMHYECKHAX 3JIEMEHTOB JI.A.
XUMUYECKUX Menneneena. du3nyecKkun CMBICII
3JIEMEHTOB J.N. | llepuoguueckoro 3aKOHa J.N.
MenneneeBa Menneneena. [TpruunHbI u

3aKOHOMEPHOCTH  U3MEHEHHUSI  CBOICTB

9JICMCHTOB U UX COGI[I/IHCHI/Iﬁ 1o I€puogam




U TPYyIIIaM.
* Bkmag J.M. MengeneeBa B

pa3BUTHE MUPOBOU HAYKH

Bunbr xumuueckoun DIIEKTPOHHAS MPUPOJIa XUMUUYECKOU
CBSI3U CBSI3U. OJIEKTPOOTPULATEIBHOCTh. Buasl
XUMUYECKOU CBsI3M (KOBaJICHTHAs, MOHHAS,
MeTaJUINYeCKas, BOJOPOHAS) u
MEXaHHU3MbI €€ 00pa30BaHUsI.
Tune Kpucmannuueckue u  amopgmoie
KPUCTAJUIMYECKUX geujecmaa. Tunuw KpUCMAIIUYeCKUX
peLETOK pewiemok  (amomuas,  MOJEKYIApPHAs,
UOHHAs, Memaniuyeckas). 3a8ucumocms
Qusuyeckux ceolicms eujecmea om mund
Kpucmaniuyeckot pewemxu. IlpuunHbI
MHOT000pa3usi BEIIECTB.
XuMH4yecKue XUMHUYECKHE peakuuu. [ oMoreHHeie u
peakiuu reTEPOrE€HHBIE PEAKIIMH.
CxopocTb CKkopoCTh peakiud, €€ 3aBUCUMOCTh OT
XUMUYECKHUX Pa3JIMYHbBIX ¢dakTopoB: MIPUPOJIbI
peakiuit pearupyronmx BEIIECTB, KOHUEHTpaluuu
pearupyommux BELIECTB, TEMIEPaTypHl,
IUIOIIAA  PEAKUMOHHOM  MOBEPXHOCTH,
HaJIN4Us KaTajau3aTopa. Ponb
KAaTaJIu3aTOpPOB B pupoae u
IIPOMBIIIEHHOM MPOU3BOJICTBE.
O6patumocThb OOpatuMocTs  peaknmii.  XHUMHYECKOE
peaKuuii. paBHOBECME M €r0 CMEIIEHUE IOJ
XHUMHYECKOE JNEUCTBUEM pa3IUYHbIX dakTOpoB
paBHOBECHE. (KOHIIEHTpAllMs PEeareéHTOB WK MPOAYKTOB

peakiuu, JOaBjieHUE, TeMmiepaTrypa) s




CO31aHuA OIITUMAJIbHBIX YCJIOBI/Iﬁ

IMPOTCKAHUA XUMHUYCCKUX IIPOLCCCOB.

8 JucnepcHpie Jlucnepcuvie  cucmemwvt.  Ilonamue o
CHCTEMBI koniouoax  (3onu, eenu).  Hcmunnvie

pacmeopul.

9 KontponbHas Koutponbnas pabora Nel «Ctpoenue
pabota Nel BEILIECTBA. XUMHYECKHE PEAKIIUU. )

10 | Peakuun B | Peakuiun B pacTBOpax 31eKTpOJUTOB. pH
pacTtBopax pacTBOopa Kak TOKa3aTelb KHCJIOTHOCTU
3JIEKTPOJIUTOB Cpebl.

11 I'mpponus comnei I'maponu3 coneid. 3HaueHWE TUAPOJIN3A B

OMOJIOTHYECKUX OOMEHHBIX MPOIECCaXx.

12 OKHUCIUTENBHO- OKHUCIUTENFHO-BOCCTAHOBUTEIbHBIC
BOCCTAHOBUTEJIBHBIE | pEAKIIMUM B TMPUPOJIC, MPOU3BOJCTBEHHBIX
peakuuu B MPUPOJIE | ITpoleccax u KUZHEESITETbHOCTH
u OpPTraHU3MOB.

MPOU3BOJACTBEHHBIX
nporeccax

13 CaoiicTBa OKUCIUTENbHO-BOCCTAHOBUTEIIHLHBIE
HEMETAJJIOB CBOMCTBA MPOCTHIX BELIECTB HEMETAJIOB:

BOJOpOJa, KHCIOPOJa, TallOT€HOB, CEPBI,
azota, ¢pocdopa, yriepoaa, KpeMHHUS.

14 | CoiicTtBa MeTaJIOB | OKUCIUTEIHHO-BOCCTAHOBUTEIbHbIE

CBOMCTBa MPOCTHIX BEUIECTB — METAJJIOB
TJIABHBIX W TOOOYHBIX MOATPYII (MEIb,
KeJeso0).

15 [IpakTrueckas KauecTBennnie peakuumn Ha
pabota Nel HEOPTraHWYECKUE BEIIECTBA U UOHBI.

16 Koppo3zus metamnos | Koppo3ust MeTtaiuioB: BHIBI  KOPPO3UH,




CIIOCOOBI 3aLUTHI METAIOB OT KOPPO3HH.

17

DIIEKTPOIU3
pacTBOpPOB u

pacIiaBoB

Onekmpoaus pacmeopos U pacniasos.
IIpumenenue 9NEeKMpPOoIU3A 8

NnpoOMbIUIEHHOCMU.

18

KonTposnbHas

pabota Ne2

Koutponbnas pabora No2 «CoiicTBa

BCILICCTB»

XuMus v xKu3Hb (S 4.)

19

Hay‘{HBIC MCTOAbI

ITIO3HaHHUA B XUMHUH

HaquBIC MCTOAbI ITO3HaHUA B

XUMUH. NcTounukn XUMHUYECKOU

unpopmaruu. Ilouck wuHbopmamuu 1O

Ha3BaHUIM, I/I,HGHTI/I(l)I/IKaTOpaM,

CTPYKTYPHBIM bopmymnam.
MonenpoBaHie XHUMHUYECKHUX IPOIECCOB
U SIBJICHUH, XUMUYECKULl AHAU3 U CUHME3

KaK MCTOJbI HAYYHOI'O ITO3HAHM.

20

Xumus u 3A0pPOBLC

Xumusi W 310poBhe. Jlekapcrtsa,

bepMeHTHI, BUTaAMUHBI, TOPMOHBI,

MUHEPAIbHbIE BOJbI. [IpoGnemsi,

CBSI3aHHbIE c IIPUMEHEHUEM
JIEKapCTBEHHBIX ImpenaparoB. Bpennsie
NPUBBIYKK ¥ (AKTOPBI, pa3pylIaroIIue

3I0POBBE (KypeHwue, ynotpeOieHue

aJKorojisi, HapkomaHus). PanuonanbHOE

nutanue. [luwesvle 0obasku. Ochosbl
nUUEesoUt XUMUU.
*  @opMupoOBaHHE KYJIBTYpPHI 3I0POBOTO

o0Opasza KU3HH.

21

XuMug B
HOBCEIHEBHOU

ZKHN3HHU H CCIBCKOM

XUMHSI B TIIOBCEIHEBHOU KWU3HHU.

Morwonme ¥ YuCTIIME  CPEACTBA.

Cpeocmea  6opvObl  Cc  OLIMOBHIMU




XO3AUCTBE

HACEKOMbIMU. penenenmeol,
uncekmuyuowvl. CpeacTBa JUYHOU TUTHEHBI
u kocmetuku. I[lpaBuna Oe3zonmacHon
paboThl C  €AKMMH, TOpPIOYMMU U
TOKCUYHBIMH  BEIICCTBAMHU, CPEACTBAMU
OBITOBOM XUMUH.

XUMHSIT W CEIIBCKOE  XO3SHCTBO.
MuHepabHbIe U OpraHUYeCKue
ynobpenusi. CpeacTBa 3alIUThl PACTCHHIA.

* TIpaBuia 6e30macHOTO OOpaIeHUs
C TmpermapataMd OBITOBOM XUMHH, C
yIOOPEHUSIMHU M CPEJCTBAMH  3aIlMThI
pacTeHUM, HCIOJIB3YEeMBIMH B CEIBCKOM

XO3SMCTBE.

22

XUMHUAS u

OHCPICTUKA

Xumusi U 3Hepretuka. [Ipupoansie
VCTOYHUKHU yriaeBogoponoB. Ilpupoansiii u
MOMYTHBI HEPTAHON Tras3bl, UX COCTAB H
ucnonb3oBanue. CoctaB Heptm U ee
nepepaboTka. HedrenpoaykTsr.
OxranoBoe uwucno OensuHa. OxpaHa
OKpYyXarouen cpenbl IpU
HedTenepepaboTKe W TPAHCIOPTHPOBKE
HE(PTEIPOTYKTOB. AJbTEpHATUBHBIC
MCTOYHUKH SHEPTUU.

* OO0mIMe dKOTOTUIECKHUE TTPOOTIEMBI

HCIIOJIb30BaHUA YITICBOAOPOA0B

23

XuUMUg B

CTPOUTEINILCTBE.

XUMHUS U DKOJIOTHS.

Xumus B CTpouTenbCcTBe. LlemeHr.
beron. [TonGop ONTHUMAaJIbHBIX
CTPOUTEIIbHBIX MaTepHualioB B

HpaKTquCKOﬁ ACATCIIPHOCTH 4YCJIOBCKA.




XuMHUsL M DJKOJOTHS.  XHMMHYECKOE
3arpsAA3HEHUE OKPYKAIOUIEH Cpenbl U €ro
MOCJIECTBHUSL. Oxpana  ruapocdepsl,
nouBbl, atMochepsl, (Gaopbl U (ayHbl OT
XUMHYECKOT0 3arpsi3HEHUS.

* [TonsTne 0 pEeAETbHO

AOIIYCTUMBIX  KOHILCHTpAIHUAX  BCHICCTB

(TIJIK).

PesepBHOE Bpems — 1u.




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudbukat 603332450510203670830559428146817986133868575959
Bnapeney KanweHko PesaTa ®EnopoBHa

OeicTeuTened C 25.02.2021 no 25.02.2022



http://www.tcpdf.org

		2021-10-27T10:42:13+0500




