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1.ITosicHuTEIbHAA 3ANIMCKA

[Iporpamma 00mieoOpa3oBaTeIbHOM yUYEOHOW JTUCIUIUIMHBI « XUMUS
npeaHa3HaYeHa IS W3Y4YeHHsS XMUMHUA B TPO(ecCHOHAIBHBIX 00pa3oBaTelbHBIX
opranmzanusax CIIO, peammsyrommx 00pa3zoBaTelbHYI0 NPOTPAMMY CPEIHETO
obmero oOpa3oBaHUsS B TIpeAciax OCBOCHHS OCHOBHOW MpOoQeCCHOHAILHOM
oo6pazoBarensHOU Tporpammbl CIIO (OITOII CIIO) Ha 6a3e 0CHOBHOTO 0O0IIIEro
oOpa3oBaHus TIpU TMOATOTOBKE KBATU(DUIIMPOBAHHBIX pPa00YUX, CIIy>KalluX,
CIEUATUCTOB cpeaHero 3BeHa. [IporpamMma pazpaboraHa Ha OCHOBE TPEOOBaHUI
@OI'OC cpemnero obmero o0Opa3oBaHus, TNPEIBABIIEMBIX K CTPYKTYpE,
COZEPKaHUI0O M pe3yJbTaTaM OCBOCHHUS YU4E€OHOW IUCHIUIUIMHBI «XUMUS», B
COOTBETCTBUU C PekoMeHaIusiMuU 10 OPTaHU3aluY TOJYyYEHHS CPETHEro 00IIero
oOpazoBaHusi B Tpelenax OCBOEHHUS 00pa30BaTENbHBIX IMPOTPAMM CPETHEro
npodeccroHaTbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHMS C
yueroM [IpumepHo#t ocHOBHOM 00pa3oBaTebHON MPOTPAMMBI CPEAHETO OOIIIET0o
oOpa3oBaHusi, OJOOPEHHOU perieHueM QenepaaTbHOro y4eOHO-METOUYECKOTO
o0bearHeHus 1o 001eMy 00pa3zoBanuio (MpoToKoa oT 28 utoHs 2016 r. Ne 2/16-3)

Conepxanue TporpaMMbl «XUMHS» HAMPaBICHO Ha JOCTIKEHHUE
CJICYIOIIUX LIEJICH:

-(opmMupoBanue y 00y4aronmxcsi yMEHUsSI OLIEHUBATh 3HAYUMOCTh XUMHUECKOTO
3HAHMS U1 KOKOTO YeJIOBEKa;

-popMupoBaHre y 00y4YarOIMXCs IEIOCTHOTO MPEACTABICHUS O MHPE U POJHU
XHUMUU B CO3JaHUW COBPEMEHHON €CTECTBEHHO -HAYYHOW KapTHHBI MUPA; YMEHUS
00BSCHSTH

00BEKTHI U TIPOIIECCHI OKPYKAIOIIEH JEHCTBUTEILHOCTH: IPUPOTHOM, COIUATHHOM,
KyJIbTYPHOU, TEXHUIECKOU CPEIbl, — UCTOJIB3YsI I 3TOTO0 XUMUYECKHUE 3HAHMSI;
-pa3BUTHE Y 00YJAIOIIMXCS YMEHUN pa3indyaTh (akThl U OIIEHKU, CPAaBHUBATh
OIICHOYHBIE BBIBOIbI, BUICTh UX CBS3b C KpUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHEB C
OTpEACNCHHON CHUCTEeMON LeHHOCcTel, ¢opMmynmupoBarh H OOOCHOBBHIBAThH
COOCTBEHHYIO TTO3HIIHIO;

-pruoOpeTeHre 00 yJatoMMHUCS OTIBITa PA3HOOOPA3HOM JIeATEILHOCTH, TIO3HAHUS
Y CaMOTIO3HAHUS;

-KJIFOUEBBIX HABBIKOB, UMEIOINX YHUBEPCATHHOE 3HAYCHHE JIJIsI Pa3TMYHBIX BUIOB
NEeSTEIbHOCTH (HAaBBIKOB pEIICHUS MpoOJieM, MPUHATHUA PEIICHUH, TOUCKa,
aHaM3a W 00paboTKM WHpOpMAIMK, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBHIKOB
U3MEpPEHUl, COTpyJHUYECTBa, O€30MacHOr0 oOOpalieHus ¢ BEllecTBaMu B
MTOBCETHEBHOM JKM3HHU).

B nporpaMMy BKITIOYEHO COJEpIKaHKE, HAIIPABJIIEHHOE HAa (OPMHUPOBAHUE Y
CTYJICHTOB KOMIICTEHITUH, HEOOXOIUMBIX i1 KadecTBeHHOro ocBoeHus OIIOII
CIIO Ha 6a3e OCHOBHOTO 001Ier0 00pa30BaHus C MOJYYEHUEM CPEAHETO OOIIEro
oOpa3oBaHus; MPOTPAMMBbl TOATOTOBKH  KBATIU(HUIMPOBAHHBIX PpabOUHX,
CITy’KallliX, MPOTPaMMBI MOATOTOBKU crenuamucToB cpennero 3sena (IITIKPC,
[ITICC3).



2. O01mas XapakTepuCTHKA y4eOHOH TUCUMIINHBI « XUMUS»

XUMHsI — 3TO HayKa O BEIIECTBAX, UX COCTABE M CTPOCHHH, CBOMCTBAX U
NpeBpalIeHUsIX, 3HAYCHUH XMUMHYECKUX BEIECTB, MAaTE€pHalIoB U IMPOIECCOB B
MPaKTHYECKON JaesTenbHOCTH denoBeka. Copepkanue 001e00pa3zoBaTenbHOM
y4eOHOM JHUCIHUIUIMHBI « XWMHS» HAMPaBJIEHO HAa YCBOCHHE OOYYarOIIMMHUCS
OCHOBHBIX ITOHSITHH, 3aKOHOB ¥ TEOPHI XUMUU; OBJIaJICHUE YMEHHUSIMU HA0JI0/1aTh
XUMUYECKUE SIBJICHUS, MPOBOJUTH XUMUYECKUNA DKCIEPUMEHT, MPOU3BOIUTH
pacueTsl Ha OCHOBE XMMHUYECKHX (DOPMyIN BEIIECTB W YpPaBHEHUN XUMHUYECKUX
pEaKuui.

B mpomecce wu3ydeHHss XUMUM Y OOYYarOIIUMXCS  Pa3BUBAIOTCS
MO3HABaTEIbHbIE MHTEPECHl U WHTEIUIEKTyalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEIbHOM TPUOOpETEeHUs] 3HAHWM 1O XUMHUU B COOTBETCTBUU C
BOZHHMKAIOIIUMH  JKU3HEHHBIMH  TpOo0JieMamMH, BOCIHUTHIBACTCS  OEpeKHOE
OTHOIIEHUS K MPUPOJIC, TIOHUMAHKUE 3JOPOBOTO 00pasa >KU3HU, HEOOXOIUMOCTH
NpeaynpexIeHus SBICHUNA, HAHOCSIIMX BPEJ 3JI0POBbI0 U OKPYXKAIOILEH cpere.
OHu 0CcBauBaIOT MPUEMBI TPAMOTHOTO, 0€30TIaCHOTO UCTIOIH30BaAHUS XUMHUUECKUX
BEIIECTB W MAarepuajioB, TMPHUMEHSIEMBIX B OBITY, CEIILCKOM XO3SHCTBE U Ha
npou3BoACTBe. [Ipu CTPyKTypHpOBaHUM coOJepkaHus 00I11e00pa3oBaTeIbHON
y4eOHOM AUCIMILIMHBI AJIs1 TPO(PeCcCUOHATBHBIX 00pa30BaTeNIbHBIX OpraHH 3alUH,
peanm3yromux 00pa3oBaTeIbHYI0 MPOTrpaMMy CPEITHEro o0IIero o0pa3oBaHus B
npenenax ocBoeHusi OIIOII CIIO na 6a3ze ocHOBHOro oOIiero oOpazoBaHUS,
yUUTHIBAJIACh OOBEKTHBHAS pPEATbHOCTh — HEOOJbIION 00BEM 4Yacos,
OTITYILICHHBIX HAa U3yYEHHE XUMUH U CTPEMIJIEHHE MaKCUMAJIbHO COOTBETCTBOBATh
uaesiM  pasBuBatoniero  oOydenusa. llostomy  TeopeTHueckue  BOIPOCHI
MaKCUMAJILHO CMEIIEHBl K Hadaly W3y4eHUS JTUCHUIUIMHBI, C TEeM YTOOBI
nocyeayoumid pakTUYeCKUd Marepuajg paccCMaTpUBaJICs Ha OCHOBE M3YYEHHBIX
Teopuil. Peanu3anust 1eAyKTUBHOTO MOAXOJa K M3yYEHHIO XMMUU CIIOCOOCTBYET
Pa3BUTHIO TAaKUX JIOTUYECKUX OTEpaluil MBIIUICHNSA, KaK aHaIM3 W CHUHTE3,
000011IeHHEe W KOHKpETH3allMs, CPaBHCHHWE W aHAJIOTHUS, CHUCTEMaTH3alus |
KIaccudukanys u ap. M3ydenne xumun B npodeccruoHaTbHBIX 00pa30BaTebHbBIX
OpraHu3alMsIX, PeaTn3yIOUMX 00pa3oBaTeIbHYI0 NMPOTPAMMy CPEIHEro OOIIero
obpazoBanus B mpenenax ocBoeHuss OIIOII CIIO na 6a3e ocHOBHOTO 0O0IIEro
oOpa3oBaHusi, HMMEET CBOUM OCOOEHHOCTH B 3aBHUCUMOCTH OT Mpouis
npo¢EeCCUOHATBHOr0 00pa3oBaHUsl. DTO BBIPAXKAETCS B COAEP>KAHUU OOYyUEHMS,
KOJIMYECTBE YAaCOB, BBIJIEIAEMbIX Ha HM3y4Y€HHE OTIEIBHBIX TE€M IPOTPAMMBI,
IyOWHE WX OCBOCHHS OOYYaIONMMHCS, 00BhEME M XapakKTepe MpPaKTUIECKUX
3aHSATHH, BHUAAaX BHEAYAUTOPHOU CAMOCTOSITELHON pabOThl CTYIEHTOB.

IIpu  ocBoennmn  mnpodeccun  CIIO  TexHmueckoro  npoduis
npodeCCUOHATBHOTO 00pa30BaHUsl XUMHS H3ydaercss Kak Oa3zoBas ydeOHas
JTUCITUTUIHA.

Crnemuduka uW3y4eHUsS XUMHUWA TIPU OBJIAJCHUU CTICIMATBHOCTIMHU
TEXHHYECKOTO TpOoQuis OTpakeHa B Kaxaou Teme pazaena «Cojaep:kaHue
y4e0HOH TUCTMILTNHBD B pyopuke «IIpodumsHbie n mpodeccnoHambHO 3HAYNMbIE



ANIEMEHTHI COJEPX AHUD». DTOT KOMIIOHEHT peaan3yeTcsl NpHU WHANBUIYaIbHOM
CaMOCTOSTENbHOM paboTe oOydarommxcs (HamucaHud pedeparoB, MOATOTOBKE
COOOIICHUH, 3aluTe MPOEKTOB), B TIPOIlECCE YYEOHOW MAEATENbHOCTH TOJ
PYKOBOJICTBOM THpernojaBarelsi (BBIIOJHEHMH XUMHUUYECKOTO HKCIEPUMEHTa —
7a00OpaTOPHBIX  OMBITOB M  TMPAKTUYECKUX paboOT, pEHIeHUH MPAKTUKO-
OpHMEHTHPOBAHHBIX PACUYETHBIX 3a/1a4  T.11.).

B mpomecce u3ydeHHS XUMHUH TEOPETUYECKHUE CBEICHUS JIOTOJHSIOTCS
JEMOHCTpAMsIMU, JAa0OPATOPHBIMUA OTBITAMH U TMPAKTHYECKUMU 3aHSITHUSIMH.
3HAYUTENTLHOE MECTO OTBOAUTCS XMUMHUYECKOMY 3KcnepuMeHTy. OH OTKpBIBAET
BO3MO’KHOCTb (POPMUPOBATH Y 00YHaIOIMXCS CHEUUAIbHBIE TPEIMETHbIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBIMOJHATH IPOCTHIE XUMHUYECKHE OIBITHI, YYUThH
0e30maCHOMY M 9KOJIOTHYECKH TPaMOTHOMY OOpAIllEHHIO C BEIIECTBAMHU,
MaTepuajiaMi 1 polieccamu B ObITY U Ha IPOU3BOJICTBE.

JlJis opraHu3aiuy BHEAYyJUTOPHON CaMOCTOSTEILHON pabOThI CTYIEHTOB,
oBJiaaeBaroumx cneruanibHOCTAMU CIIO TeXHHYeCKOT0, MPEACTABIEH NPUMEPHBII
nepeyeHb pedeparoB (AOKIANOB), HHIAMBUAYAIbHBIX MHPOEKTOB. B mpoiecce
U3YYEHUS XUMHHM BaXHO (QOPMHUPOBATh HHPOPMAIMOHHYIO KOMIIETEHTHOCTD
oOydaronxcsi. [losromy Tipu opraHu3aiu  CaMOCTOSITEJIBHOW  pabOThI
HEOO0X0IMMO aKIIEHTHPOBATh BHUMAaHKUE 00YJarOIIUXCs Ha IOUCKE HH(POpMAIH B
cpencTBax Maccmenua, VHTepHere, yueOHOW W CHENUAIbHOW JMTEparype C
COOTBETCTBYIOIIUM O(QOPMIICHUEM U MPECTABICHUEM PE3YJIbTaTOB.

N3yuenne oO6OmeoOpa3oBareIbHOM y4eOHOM  AUCHMIUIUHBI  « XUMUS»
3aBepIIIaeTcs MOABEACHUEM UTOTOB B (JOPME SK3aMEHa B PaMKax MPOMEKYTOUHOMN
arrectaliii ctyaeHToB B mpouecce ocBoeHus OIIOII CIIO c¢ nosryueHuem
cpennero oomero oopazosanms (IITIKPC, ITIICC3.).

3. MecTo yuyeOHO# JUCHUIJIMHBI B y4eOHOM IJIaHe

B y4eOHBIX IDIaHax MeCTO Yy4eOHOW JAUCHHUIUIMHBI XUMHSI — B COCTaBe
00111e00pa30BaTENILHBIX YUEOHBIX AUCUUIUIMH, POPMHUPYEMBIX U3 00s3aTE€IbHBIX
npeamMeTHbix obnacteir ®I'OC cpennero odiiero oopazoBanus, s mpodeccuu:
08.01.25 Mactep OTHEIOYHBIX CTPOUTEIBHBIX U JIEKOPATUBHBIX padoT,
TEXHUYECKOTO MPOoduiIst mpodecCHOHATLHOTO 00pa30BaHMs.



4. Pe3yabTaThl OCBOEHHSI Y4e€OHOM TUCIUTIINHBI

OcBoeHHe coniepkaHusi y4eOHOW AUCUMIUIMHBI « XUMUS», 0OecTieunBacT
JTOCTHUKEHHUE CTYICHTaMU CJIEIYIOLMX PE3YJIbTATOB:
JIUYHOCIHBIX:
- 9yBCTBO TOPJOCTH W YBOXEHUSA K HUCTOPHH M JOCTHKCHHUSIM OTECUECTBEHHOM
XUMHUYECKON HayKd; XMMHUYECKH TPaMOTHOE MOBEIEeHHE B MpodeccuoHaTbHOU
NESTEIbHOCTU U B OBITY MpU OOpallleHUM C XUMHUYECKHMMH BEIIECTBAMH,
MaTepuaiaMu U MPOLECCAMU;
- TOTOBHOCTB K MMPOJIOJDKEHUIO0 00Pa30BaHUs M TIOBBIMICHUS] KBATU(UKAIIIHN B U3 -
OpanHO# TIpodecCuoHANBHON AEATENPHOCTH U 00BEKTHBHOE OCO3HAHNE POJIHM XU -
MUYECKUX KOMIIETECHITUHN B 3TOM;
- YMEHHUE UCI0JIb30BaTh TOCTUKEHUS COBPEMEHHOM XUMUYECKOW HAYKH U XUMUYE-
CKHMX TEXHOJIOTH JIJIsl TOBBIIIEHUSI COOCTBEHHOTO UHTEIIIEKTYATbHOTO Pa3BUTHSA
B BBIOpaHHOM NIPO(ECCUOHATBHON IEATENbHOCTH;
MemanpeomMemubix :
- UCTI0JIb30BAaHUE PA3JIMYHBIX BUOB MMO3HABATEIBHOM JIEATEILHOCTH U OCHOBHBIX
WHTEJUICKTyalIbHBIX Omepaluili (MOCTaHOBKH 3aJadd, (GOPMYJIHPOBAHUS THIOTE3,
aHaJIM3a ¥ CUHTEe3a, CPaBHEHUS, 0000IICHNS, CHCTEMATU3aIliH, BBISIBJICHUS
NPUYMHHO-CJICICTBEHHBIX CBSI3€1, TOUCKA aHAJIOTOB, (DOPMYJIUPOBAHUS BBHIBOJIOB)
JIJIs1 pEIIeHUs TOCTaBJICHHOM 3a/1auu, MPUMEHEHUE OCHOBHBIX METOJ0B MO3HAHUS
(HaOMrOICHUS, HAYYHOTO SKCTIEPUMEHTA) JIJISl M3YYEHUS PA3IUMIHBIX CTOPOH XH-
MUYECKUX 00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTa-
KHUBaTbCs B MpodeccuoHanbHOM cdepe;
- UCTIOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB JIJIsI TIOJTyYEHUSI XUMUUECKOH nHpOopMa-
IIUU, YMEHHUE OIICHUTH €€ JOCTOBEPHOCTH JIJIsl JOCTHUYKCHUS XOPOIINX PE3yIhbTaTOB
B npodeccuoHanbHO cdepe;
npeoMemHubIX.
- ¢cOpMUPOBAHHOCTH MIPEACTABJICHUI O MECTE XUMHUHU B COBPEMEHHON HAyIHOM
KapTHUHE MHPA;
- MIOHMMAHHUE POJM XUMUU B (OPMHUPOBAHUHU Kpyroszopa W (yHKIIMOHATbHOM
rPaMOTHOCTH Y€JIOBEKa JIJIsl PEUICHUs MPAKTUYECKUX 3a]1a4;
- BJaJEeHUEC OCHOBOTIOJATAIOIMIUMU XUMUYECKUMH TOHSATUSAMH, TEOPHIMHU,
3aKOHAMM ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE TI0JIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

5. Conepxanne y4eOHOW TUCUUIINHBI

EctecTBeHHOHaYy4HBIN PO YU mpodecCuoHaTbHOTO 00pa30BaHus

BBenenue. HayuHble MeTO1bl O3HAHKS BEIIECTB U XMMUYECKUX SBIEHUN. POJIb
AKCTIEpUMEHTA U TEOPUMU B XUMHUU. 3HAYCHUE XUMUU MPU OCBOCHUM Tpodeccuit
CIIO u cnemmanpHOCTel CIIO ecTecTBEeHHOHAYYHOTO TIPOIIIS
nmpodeccuoHaIbHOTO 00pPa30BaHUS.

IMpoduiabHbie U NPOPECCHOHAIBHO 3HAYMMBbIE JJIEMEHTbI COAEPKAHUA.
3HaueHue xumuu npu ocBoeHuu npodeccuit CIIO u cneumansHocterr CIIO
€CTECTBEHHOHAYYHOTO MpOoduisi mpodecCUOHATBHOTO 00pa30BaHMs.
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1. O0masi 1 HeopraHu4vecKass XuMusi
1.1. XuMusi — HayKa o0 BelecTBax

CoctaB BemecTBa. XUMHUYECKHE dIeMEHThl. CrocoObl CYIIECTBOBAHUS
XUMHUYECKUX DJIEMEHTOB: aTOMbl, MPOCThIE W CJIOXKHBbIE BellecTBa. BelecTBa
MOCTOSIHHOTO U TEPEMEHHOTO COCTaBa. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.
BemectBa  MoOJIEKyISIpHOTO W HEMOJIEKYJSIpHOTO  cTpoeHHs. CrocoOsl
OTOOpaXEHHsI  MOJIEKYJI:  MOJIEKYJISApHbIE UM  CTPYKTYpHbIE  (OPMYJIbL;
HIapOCTEP>)KHEBBIE U MACIITA0HBIE MPOCTPAHCTBEHHBIE MOJEIN MOJIEKYIL.
N3mepenune BemiecTBa. Macca aTOMOB M MOJIEKYJd. ATOMHas €IMHUIA MACCHI.
OTHOCHUTENBLHBIE aTOMHAas M MOJIEKYJsipHas macchbl. KonmuecTBO BemiecTBa u
€IMHULIBI €0 M3MEPEHUs: MOJIb, MMOJb, KMOJb. YUncio ABoraapo. MonspHas
Macca.ArperaTHble COCTOSIHMSL BeulecTBa. 1Bepaoe (KpUCTAUIMYECKOE U
aMmop(QHOE), )KUIKOE 1 Ta3000pa3HOE arperaTHbie COCTOSTHUS BEIIECTBA.
3akoH ABOragpo u ero ciencTBus. MosipHbIii 00beM BEIIECTB B Ta3000pa3zHOM
coctossnun. Cmecu BemiecTB. Paznmmuus MeEXIy CMECIMU U XUMHUYECKUMU
coeMHeHusAMU. MaccoBas 1 00bEeMHas 10JId KOMIIOHEHTOB CMECH.
Jlemorncmpayuu - Habop Mmopeneir aToMOB I MOJICKYII.
1.2. Ctpoenne aToma
ATOoM — cioxHas uacTuia. Jloka3zarenbcTBa CJIOXHOCTU CTPOCHUS aroMa:
pEHTreHOBCKUE JIy4uH, GoTOA(DDEKT, paANOAKTUBHOCTD, JIEKTPOJIH3.
[Inanerapunas moxaens aroma JD.Pesepdopna. CoBpeMeHHbIE MPEICTABICHUS O
CTPOEHHUH aTOMa.
CocTtaB aroMHOTO siipa. HyKJIOHBI: IPOTOHBI M HEUTPOHBI. M30TOTIBI U HYKIHIBIL.
YcTouuBOCTS siziep. DnekTpoHHas 00os10uka atomoB. KBanToBas mozaens H.bopa.
[TousiTre 00 AACKTPOHHON OpOUTAM M IIEKTPOHHOM obJiake. KBaHTOBBIC YmCIa:
IJlaBHOE, opOuTanbHOE (MOOOYHOE), MarHUTHOE W cnuHOBoe. Pacmpenenenue
IEKTPOHOB 1O DHEPTETUYECKUM YPOBHSIM, TMOAYPOBHSIM U OPOUTAISIM.
DJIEKTPOHHbIE KOH(UTypallMM AaTOMOB XHMHUYECKUX DJIEMEHTOB. BaneHTHbIe
BO3MOXHOCTH aTOMOB XHMHUYECKHUX DJIEMEHTOB. ODJIEKTPOHHas Kiaccuduxamms
XAMHUYECKHX JJIEMEHTOB: S-, P-, d-, f-3eMeHTHI.
Jlemoncmpayuu - DotodPdexT.
IIpo¢uiabHbIie U NPo¢ecCuOHATBHO 3HAYNMbIE 3JIEMEHTbI COIeP:KAHUSA.
BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.
1.3. llepuognueckmnii 3akoH u llepnogudeckasi cuctema
XuMH4Yeckux iemMeHTOB J[.M.MeHaeneeBa

OTkpbITHE TNEPUOAUYECKOTO  3akoHa. [IpeamochUIKu:  HAKOIUICHHE
dakTonornueckoro Marepuana, padotsl npeamectseHHUKOB (M.B.Jlebepetinepa,
A.D.IllankypTya, JIx.A.Heronennca, JI.FO.Meiiepa), che3n xumukoB B Kapicpya,
mmyHOocTHRIE  KadectBa J[.M.MenneneeBa. Otkpeitnie  [[.M.MeHneneeBbiM
ITeproanueckoro 3akoHa. llepuoaudecknil 3aKOH U CTPOECHHUE aroma. M30TOoTbI.
CoBpeMEHHOE TOHATHE XHUMHUYECKOTO 3JIEMEHTa. 3aKOHOMepHOocTh [.Mo3im.
Cospemennas popmynupoBka [leproanueckoro 3akona. [lepuoanueckas cuctema
U CcTpoeHue aroMa. PU3NYECKUN CMBICI MOPSAKOBOIO HOMEpPA 3JIEMEHTOB,



HOMEpPOB TpymIibl U nepuona. lleppoguueckoe W3MEHEHNE CBOMCTB JJIEMEHTOB:
paauyca aromMa; SHEPTUHA HOHU3ALMK; SJIEKTPOOTPULATEILHOCTH. [ [prdnHbI
M3MEHEHUSI METAUIMYECKUX U HEMETAUTMYECKUX CBOMCTB 3JIEMEHTOB B IPYIINax U
ne-projiax, B TOM 4HucJje O0JIbIIMX U cBepXOoJbimX. 3HaueHue [lepuoauueckoro
3akoHa u [leprnoanueckor cucTeEMbl XUMUYECKUX 31eMeHTOB [[.M.MenneneeBa i
pPa3BUTHUS HAYKU Y IOHUMAaHUS XUMHUUYECKON KapTUHBI MUPA.

Jlemoncmpayuu

Pazmuuynbie BapuaHThl TaOmuikl  [leproanyeckoil CUCTEMBl XUMHUYECKUX
amemenToB  J[.M.MenneneeBa. OOpa3ibl TPOCTHIX BEMIECTB OKCHUAOB M
THIPOKCHUIOB 3JIEMEHTOB.

IIpakTnueckoe 3ansitue Nel

Mo nemupoBanue [leproguueckoil TabIULIbI XUMHYECKUX JIEMEHTO B.
I[MpoduiabHbie U NPOdeCcCHOHATIBHO 3 HAYMMBbIE JJIEMEHTHI CO/IePKAHUA .
Pazmuuynbie  BapuwanTel TaOmmiel  Ileprogmdeckoi CUCTEMBI  XUMHUYECKHX
anemeHtoB  JI.M.MenneneeBa. 3Hauenue llepmogumueckoro  3akoHa W
[lepuonnueckoit cuctembl xumudeckux d3neMeHToB [[.M.MenneneeBa st
pa3BUTHUS HAYKHA U TIOHUMAHUSI XUMUYECKOW KapTUHBI MUPA.

1.4. CTpoeHne BemecTBa

IloHssiTHE O XMMHYECKOU CBSA3U. THIIBI XMMHUYECKHMX CBSI3€H: KOBaJCHTHA,
MOHHAsI, METAJUIMYECKASI U BOAOPOIHAS.

KoBanentHas xumudeckas cBs3b. J[Ba MexaHn3Ma 00pa3oBaHUs 3TOU CBS3H:
OOMEHHBIN 1 TOHOPHO-aKIeNnTOpHBIM. OCHOBHBIEC TApaMETPhl ATOTO THITA CBSI3H:
JUIMHA, TPOYHOCTh, YrOJI CBSI3U WM BaJ€HTHBIM yroj. OCHOBHBIE CBOMCTBA
KOBAJICHTHOM CBSA3U: HACBIIICHHOCTb, MOJSIPU3YEMOCTh U ITPOYHOCTD.
DNEeKTPOOTPHUIIATEIPHOCTh M KIACCU(UKAUSA KOBAJICHTHBIX CBSA3CH IO 3TOMY
MPU3HAKY: TIOJSIPHAS. M HEMOJSIPHAsI KOBAICHTHBIE CBSI3U. [IONSIPHOCTH CBSI3U U
MOJSIPHOCTh MOJIEKYJIbl. Cnoco0 mMepeKkphIBaHUSI DJIEKTPOHHBIX OpOuTasell u
KJaccu(UKalys KOBATCHTHBIX CBSI3€H MO ATOMY MIPU3HAKY: G- K T-CBS3H.
KpaTHOCTh, KOBaJIGHTHBIX CBsI3eH M KiIacCU(UKAMSA MX II0 3TOMY IPHU3HAKY:
OJMHAPHBIE, IBOVHBIE, TPONHBIE, MTOJYTOPHBIE. THUIBI KPUCTALINYECKUX PELIETOK
y BEIIECTB C O3TUM THUIIOM CBS3H: aTOMHBIE U MOJEKyJsspHble. Duznueckue
CBOMCTBA BEIIECTB C 3TUMHU KPU-CTAUUIMYECCKUMHU PEIICTKAMM.

HNonnass xumuueckas cBs3b. KpailHuil Ciaydall KOBaJCHTHOW MOJIIPHOM
cBsi3u. MexaHu3M o00Opa3oBaHUS MOHHOW CBsi3U. VOHHBIE KpHUCTAUIMYECKHE
PEIIETKHA U CBOMCTBA BEIIECTB C TAKUMH KPUCTAIIAMHU.

Mertammmueckass xXumudeckas cBA3b. OcCOOBIM THUI XHUMHYECKON CBSI3HU,
CYLIECTBYIOIIMM B METAUIAX U CIUIaBax. E€ OTIMYMSA U CXOJACTBO C KOBAJEHTHOU U
HOHHOM CBSI3SIMU.

CBONCTBAa METAUIMYECKON CBA3H. MeETaNIM4eCcKUue KPUCTAUINYECKUE PELIETKU U
CBOICTBA BEILIECTB C TAKUMHU KPHUCTAIIIAMH.

Bonoponnas xumuyeckasi CBsizb. MexaHu3m o0pa3oBaHus Tako il cBsi3u. Ee
KJ1acCU(U-KaIUsI: MEKMOJICKYJISIpHAsE 1 BHYTPUMOJICKYJISIpHAsE BOJIOPOIHBIC CBS3H.
MonekyJisipHble KpUCTAUIMYECKUE PEHIETKU UL 3TOTO TUIa CBsA3U. Duznyeckue



CBOMCTBA BEILECTB C BOJOPOJHOM CBA3BIO. buosiornyeckas posib BOLOPOIHBIX
CBSI3€l B OpTraHU3alluU CTPYKTYp OMOTIOIMMEPOB.
Enunasg npupona XMMHUYECKHX CBS3€H: HAMYME PA3JIUYHBIX TUIIOB CBS3EU B
OJIHOM BEILECTBE, IEPEX0JT OJHOTO THUIA CBSI3U B APYTOU U T.II.

KommekcooOpazoBanue. IloHATHE 0  KOMIUIEKCHBIX COCIUHEHHSIX.
KoopanHaiimoHHoe 4uCiI0 KOMIUIEKCOOOpa3zoBaress. BHyTpeHHsSI U BHEIIHSS
chepa komruiekcoB. HomeHknaTypa KOMIUIEKCHBIX coeluHeHni. VX 3HaueHue.
Jlemoncmpayuu
Mo e MOJIEKYI Pa3IMYHOM apXUTEKTYPHhI.
[lmakatel pacrosoXeHus Sp-, SP2-, SP3-THOPUTHBIX OpOUTATICH.
Mopenn KpUCTaNIMYECKUX PEUIETOK Pa3IMYHOTO THUIIA.
Mo e monexyn JJHK u Oenka.
IIpo¢guiabHbie U NPo¢ecCHuOHATBHO 3HAYNMbIE JIEMEHThI COIeP:KAHUA.
Enunasg npupona XMMUYECKHX CBS3€H: HAMYWE PA3JIUYHBIX TUIIOB CBS3EU B
OJITHOM BEILECTBE, IEPEX0/I OJHOTO THIA CBA3H B APYrOW H T.II.
1.5. lHonumepsl

Heoprannueckue nommmepsl. [lommMepsl — MpoCThIE BEIIECTBA C ATOMHOM
KPUCTAUTMYECKON PEIIETKOM: alUIOTPOIHBIE BUAOU3MEHEHUS yriiepojaa (aimmMas,
rpadur, kapOouH, QyiiepeH, B3aUMOCBA3b THOpUAU3alUd OpOUTATIEH y aTOMOB
yriepo/ia ¢ MPOCTPAHCTBEHHBIM CTPOEHUEM ATIOTPOIHBIX MO (PUKALIKI); CEeTIeH
U TEJUTyp LIETIOYE€YHOTro cTpoeHus. [lonmmMepbl — CJI0KHBIE BENIECTBA C ATOMHOM
KPUCTATMYECKOM pEIIeTKOM: KBapll, KpeMmMHe3eM (IUOKCHIIHbIE COEIUHEHUS
KpEMHUS), KOPpYHA (OKCHJ AIIOMHUHMSI) U aJFOMOCHUJIMKAThl (TIOJIEBbIE IINATHI,
CJI0/1a, KaoJmH). MuHepansl U ropHble nopoasl. Cepa miuacTuyeckast.
MuHepanbHOE€ BOJOKHO — acOecT. 3HadeHHe HEOPTaHWYECKHX MPUPOTHBIX
MOJMMEPOB B (DOPMUPOBAHUHM OJHOW W3 T€OJOTHUUECKUX 000JOUEeK 3eMiu —
murocepbl. Opranuyeckue nojumepbl. CrnocoObl UX MOMY4YEHHsS: PEAKIUU
NOJIMMEPU3AllMA M PEAKIMHM TNOJMKOHAeHcauuu. CTpyKTypbl IOJMMEPOB:
JUHENHbIE, PpPa3BETBICHHbIE W  NPOCTpaHCTBEHHbIE. CTPYKTYypHUpOBaHHE
NOJIMMEPOB:  BYyJIKAHU3AllUA KaydyyKoB, JyOJiecHHE O€JIKOB, OTBEPXKICHUE
MOJIMKOHJIEHCAMOHHBIX ToJIMMepoB. Kiaccudukanus noimMepoB Mo pa3imyHbIM
INpPU3HAKAM.
Jlemoncmpayuu
Koumnekuuu mactmacce, KaydayKoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX IOPOJ.
MuHepanbHO€ BOJIOKHO — ac0ecT — M U3JeUs U3 HETO.
Mo nemm monekyn 6enxos, [IHK, PHK.
IpoduiabHbie U NPOdeCcCHOHATIBHO 3 HAYMMBbIEC JJIEMEHTbI COIePKAHUA .
3HaueHUE HEOPTAHWYECKUX MPUPOJHBIX MOJUMEPOB B POPMHUPOBAHUH OJHOM U3
reoJIOTUYeCKUX 000JI04eK 3eMId — JUTOChEpPHI.
1.6. lucnepcHble CMCTEMBI

[Honstue o nucnepcHbix cucteMax. Knaccudukaius TucrepCcHbIX CUCTEM B
3aBUCHUMOCTH OT arperarHoro COCTOSIHUSA JUCTIEPCUOHHOW CPEIbl U AUCIIEPCHOMN
¢a3bl, a TaKKe N0 pazMepy ux yactull. ['pydoarcnepcHble CUCTEMBL: SMYJIbCUU U
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cycrieH3uu. TOHKOIUCTIEPCHBIE CUCTEMbI: KOJUIOUJIHBIE (3071 U T€JIi) U UCTUHHBIE
(MOJIEKYISIpHBIC, MOJICKYJISIPHO-HOHHBIE M HOHHBIE). DPdexT Trunmans.
Koarymnsiuust B KOJUIOUIHBIX pacTBOpax. CuHepe3uc B re-
J51X.3HAYEHHUE TUCTIEPCHBIX CUCTEM B XKMBOU M HEXXUBOU IPUPOE U TPAKTUYECKOU
JKU3HU 4YelOoBeKa. OMYJIbCHUM M CYCHEH3UMH B CTPOUTENbCTBE, IHILEBOA U
MEIUIUHCKOW MPOMBIIUIEHHOCTH, KOCMETHUKE. BHOJIOTHYECKUE, MEAULIMHCKUE U
TEXHOJIOTUYECKHE 30JId. 3HAUYECHHE TeJied B OpPraHU3alvyd XWUBOW MaTepuu.
buosiornyeckue, nuuieBble, MEAULIUHCKHAE, KOcMeTHUecKHe resi. CuHepe3nc Kak
dbakTop, OMNpEenendmuid CPOK TOMHOCTH MPOAYKIIMM HAa OCHOBE TeleH.
CBepTbhIBaHNE KPOBU KaK OMOJIOTHUECKUIN CUHEPE3UC, €r0 3HAYEHUE.
Jlemoncmpayuu
Bubl nucnepCcHBIX CUCTEM M UX XapaKTEPHbIC NPU3HAKH.
[IpoxoxkneHue myda cBeTa yepe3 KOJUIOMAHBIE W UCTUHHBIE PacTBOPHI (dddekT
Tunnamns).
IMpodguiabHbie U NPOPeCcCHOHATIBHO 3HAYMMbIE 3JIEMEHThI COAEPKAHUS.
OMyJIbCUM W CYCIIEH3MM B CTPOMUTENIBCTBE, MHINEBOM MW MEIULUMHCKOU
MPOMBIIUIEHHOCTH, KOCMETHKE.
1.7. Xumuyeckne peakimuu

Knaccudukaryss XaMU4ecKUX peakiyii B OpraHn4eckoi U HeOpraHuueckou
xumuu. [loHatne o xumuyeckod peakuuu. Peakuuu, uaymme 0e€3 M3MEHEHUS
KaYeCTBEHHOTO COCTaBa BEUIECTB: aUIOTPONU3AIMSA W u3oMmepuzanus. Peakiumy,
UAYIIME C U3MEHEHHEM COCTaBA BEIIECTB: [0 YHUCIY U XapakTepy pearupyroumx 1
oOpa3yrommxcsi BEIEeCTB (Pa3yioKEeHUsI, COCIUHEHUs], 3aMelleHusl, 0OMEeHa); o
WU3MEHEHHUIO CTENEHEN OKHUCIICHUS 3JIEMEHTOB (OKUCIIUTENbHO-BOCCTAHOBUTENILHBIE
¥ HEOKHUCJIMTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKITHH ); TIO TETIIOBOMY 3(PPeKTy (9K30-
U DHAOTEpMHUYECKHE); 10 ¢daze (roMO- W TeTEPOTCHHBIC); IO HAMPABJICHUIO
(oOparumble U HEOOpaTUMBIE); IO UCIIOJIH30BAHUIO KaTan3aTopa (KaTaauThye-
CKME M HEKaTAIMTUYECKHE); MO0 MEXaHu3My (paJvKalbHbIC, MOJIEKYJSIPHbIE U
HMOHHBIC). BeposSITHOCTh MPOTEKaHUSI XUMUYECKUX peakiiuii. BHyTpeHHsIsI sHeprus,
sHTaIbIUSA. TemmoBol 3(dekT xumudeckux peakuuid. Tepmoxumuueckue
ypaBHeHus. CTaHAapTHas SHTAIbIMS peakUuid U 00pa3oBaHMs BEILECTB. 3aKOH
['M.I'ecca u ero cneactBus. OJHTponus. CKOPOCTh XUMHUYECKUX PEAKIIMM.
[Tonsatue o ckopoctu peakiuii. CKOPOCTh TOMO- M TETEPOTCHHON pPEaKIMH.
Oneprust aktuBauuu. MakTOpbl, BIMSIOIIME HA CKOPOCTh XUMHUYECKOW PEaAKIIMH.
Ilpupona pearupyronmx BemecTB. Temmneparypa (3akoH Baur—I odda).
Konuentpammsa. Karammzaropsl M Karanm3: TOMO- M TE€TEPOTEHHBIM, HUX
MexaHu3Mbl. DEpMEHThI, UX CPaBHEHUE C HEOPTaHWUYECKMMH KaTaln3aTopamu.
3aBUCUMOCTb CKOPOCTHU PEAKLHIA OT MOBEPXHOCTH COMPUKOCHOBEHUS
pearupyronmx BemecTB. OOpaTUMOCTh XUMHUYECKUX PEAKIHUA. XHUMHUECKOE
paBHOBecue. [IoHATHE 0 XUMUYECKOM PaBHOBECHH. PaBHOBECHBIE KOHIICHTPALINN.
JIMHAMUYHOCTh XUMHUYECKOTO paBHOBeCHUs. DAKTOPBI, BIMSAIONIME HA CMELICHUE
paBHOBeECHs: KOHIIGHTpaIusl, AaBjieHue, teMieparypa (npuniun Jle [larense).
Llemoncmpayuu
Peakunu ropenust; peakuiny 3HI0TEPMUAYECKHUE HA IPUMEPE PEAKLINN PA3IIOKEHUS
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M DOK30TEPMHUUYECKHE Ha pEaKUMM COCAWHEHUs. B3auMoaenucTBHE IIMHKA C
pacTBOpaMu COJISTHOM M CEPHOM KHUCIOT MPH pPa3HbIX TeMIeparypax, pa3HbIX
KOHIEHTPALMAX COJSTHOW KUCJIOTHI; pa3JIoKEHUE MEPOKCH 1A KUCIOpOaa

¢ noMo1kko okcuaa mapratnna (IV), karanasbl CbIporomsica U CbIpOro KapToQers.
B3aumopelicTBrue IMHKA pa3IMYHOM MOBEPXHOCTH (MOPOIIKA, IMBLIU, T'PaHYJ) C
KHUCJIOTOM.

IIpoduiabHbie U NPOPeCcCHOHATIBHO 3 HAYMMBbIE JJIEMEHThI CO/AePKAHUA .
DepMEHThI, UX CPABHEHUE C HEOPTaHWUYECKUMU KaTAIM3aTOPaMH.

IpakTueckoe 3ansitue Ne2,3.4

N3yuyenne peakiuu 0OMEeHa MEXKTy OKCHUIOM MEIHU U CEPHOM KUCIOTOM
N3yyenue peakiiuu HOHHOTO 0OMEHa, UIYIIUE C BBIJACICHUEM ra3za

N3ydenue BIusiHUS TeMIEPATypbl HA CKOPOCTh XUMUYECKOW pEeaKIuu

1.8. PacTBOpHBI

[Toustne o pactBopax. DUBHUKO-XMMHUYECKas MNPUPOAA PACTBOPECHUS U
pacTBOPOB.

B3aumopelicTBue pacTBOpPUTENS U PAaCTBOPEHHOrO BeEIlIeCTBA. PacTBOPUMOCTH
BeriecTB. CrocoObl BBIP@KEHUS KOHIICHTPAIlUA PAacTBOPOB: MaccoBas JOJsS
pPacTBOPEHHOTO BeliecTBa (IPOIICHTHAS ), MOJIIpHAsl.

Teopust 3JIEKTPOJUTHUECKON AUCCOUMANMM. MeXaHu3M AUCCOLMAIIN
BEILIECTB C PA3JIMYHBIMHU TUIIAMH XUMHUYECKHUX CBSA3€W. BKIan pycCKUX ydeHBIX B
pa3BUTHE TMPEACTaBICHUNA 00 dJIEKTpOIUTUYECKOW auccormamuu. OCHOBHBIC
MOJIOKEHUS TEOPUU IJICKTPOIUTUYECKON Auccounanuu. CteneHpb
ANEKTPOJUTUYECKON nucconuanuu U (Gakropbl ee 3aBUCUMOCTU. CUiIbHBIE U
CPEITHUE IICKTPOJIUTHI.

Hucconmanus Boabsl. Bogopoanbiii nokaszarenb. Cpea BOJAHBIX paCTBOPOB
ANEeKTpoSuTOB. Peakiinu oOMeHa B BOJHBIX pacTBOPAX JCKTPOJUTOB.

[M'uaposns kak 0OMeHHbIH npotiecc. HeoOpaTumblii ruipon3 OpraHundecKux
Y HEOPTAaHWYECKUX COCIUHEHUN M €r0 3HAYECHHE B MPAKTUYECKOU AEATEILHOCTHU
yenoBeka. O0paTumblii ruaposu3 cosel. Ctynenuarsiii rugpoms. [Ipaktuueckoe
MPUMEHEHHE THIPOJM3a. [ MIpOSU3 OpraHuyecKuxX BemecTB (OEIKOB, >KHPOB,
YIJIEBOJIOB, MOJUHYKICOTUIOB, AT®) u ero OHOJOTHYECKOE M MPAKTUYECKOE
3HaueHue. OMbIICHHE XKUPOB. Peakiys srepuduKarim.

Jlemoncmpayuu

CpaBHEHHE IIEKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOIUTOB.

NuaukaTopbl 1 NI3MEHEHUE UX OKPACKH B PA3HBIX CPEIaXx.
IIpakTnueckoe3ansarue NeS

N3yueHune 3aBUCUMOCTH JIEKTPOTIPOBOAHOCTH OT KOHIIEHTPALIUKU PAcTBOPa
I[MpoduiabHbie U NPOPeCcCHOHATIBHO 3 HAYMMBbIE JJIEMEHTbI COAePKAHUA .
[IpakTrueckoe npuMeHeHne rTuaApoan3a. [ uaApoIm3 OpraHnyecKuX BEIIECTB
(6enKOB, )KUPOB, YTIEBOIOB, MOJUHYKICOTUI0B, AT®D) 1 ero 6mosornuecKkoe u
MPAKTUYECKOE 3HAUCHUE.

1.9. OxkucIUTEIHbHO-BOCCTAHOBUTEIbHbIE PeAKIHU.

OKUCIUTENTLHO-BOCCTAHOBUTENNbHBIE  peakiuu. (CTEneHb  OKHUCIICHUS.
BoccranoBurenn u oxuciurend. OKUCIEHHWE U BOCCTaHOBJIEHHE. BakHelime
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OKUCIIUTEIM M BoccTaHoBUTENU. CTeneHb OKUCIEHUS. BoccTaHOBUTENIbHbBIE
CBOMCTBA METAIOB — MPOCTHIX BeMECTB. OKUCIUTEIbHBIE U BOCCTAHOBUTELHbBIE
CBOMCTBA HEMETAIOB — MPOCTHIX BenlecTB. COCTaBIEeHNE ypABHEHUI
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOJIOM JIEKTPOHHOTO OajaHca.
Psn  cTaHmapTHBIX DJIEKTPOJHBIX TMOTEHUUATIOB  (JIEKTPOXUMHUYECKUN  psif
HanpsHKeHU MeTauioB). OKHUCIUTENLHO-BOCCTAHOBUTENLHBIE PEAKIIUU B IPUPOIE
U TexHuKe. BrusiHMe cpelbl Ha MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii. OKUCIUTETHHO-BOCCTAHOBUTEIbHbBIE PEAKIIUA B OPTraHUYECKON XUMUHU.
['anpBaHWYeckue 9SJIEMEHTHI W TNpUHIUIBL uX pabotel. CocTaBieHue
raJbBaHUYECKUX DJJIEMEHTOB. OJIEKTPOJMU3 PACIUIABOB M BOJHBIX PACTBOPOB
anekTposuToB. Ilpolueccrl, mpoucxoAsuMe Ha KAaToAe M aHoJe. YpaBHEHUs
ANEKTPOXUMUYECKUX MPOIIECCOB. PsAl cTaHAapTHBIX AJEKTPOJHBIX MOTEHIUATIOB
(ATEKTPOXUMHUYECKHHA PSIA HANpsDKEHU MeTawioB). [IpakTudeckoe mpuMEHEHHE
AIIEKTPOJIU3A.

Jlemoncmpayuu

BoccTranoBneHue nuxpomMara Kajausi IMHKOM.

Boccranosnenue okcuaa meau (I1) yriaem u Bogopoaom.

BoccTanoBnenune nuxpomara Kaiaus 3TAIOBBIM CITUPTOM.

OxkucCIUTENbHBIE CBOMCTBA A30THOM KUCIIOTHI.

OKuCIUTENbHBIE CBOMCTBA TMXPOMATa KaJlusl.

["asmsBaHMYECKHE DJICMEHTHI U OaTapeiKy.

Dnexktpoau3 pactBopa ximopuaa meau (I1).

IMpodguiabHbie U NPOPeCcCHOHATIBHO 3 HAYMMBbIE JJIEMEHTHI COAEePKAHUA .
[IpakTHyeckoe MpUMEHEHHUE IIEKTPOIIHU3A.

IIpakTn4yeckoe 3anstue Ne6

N3ydeHne BOCCTaHOBJICHUSI MEJIU U3 OKCHJIA MEAN BOJAOPOIOM

1.10. Knaccudukanusi BemecTs.

Knaccudukarmms npocTsix BemecTB. Kiaccudukamnusi CIOKHBIX BEIIECTB.
Knaccuduxkarms HeopraHU4eCKUxX BEIIECTB.

Oxkcuabl, ux kiaccudukanuu.Coneobpazyronme OKCUAbl (OCHOBHBIE,
aMm(pOTepHbIE, KUCJOTHBIE).

Kucnotsl, ux knaccuduxanus. Kucnopoacoaepsxamme u 0€CKUCIOPOIHBIC
KHCJIO0Thl. OJTHOOCHOBHBIE, JBYXOCHOBHBIE, TPEXOCHOBHBIE KUCJIOTHI. JleTyune u
HeneTyune KUCoThl. CHiibHBIC U c1a0ble KUCIOThl. CTabWIbHBIE U HECTAOWITLHBIC
KHUCJIOTHI.

OcHoBanwmsl, ux kinaccudukanusi. Kucnopoacoaepixkamme u 6€CKUCIOPOI-

HbIE OCHOBaHMs. PacTBOpUMBIE B BOJI€ OKCUIBI (IIENIOUH) U HEPACTBOPUMBIE OCHO -
BaHusl. CuibHBIE U cJa0dble KUCTIOThI. OJIHOKUCIIOTHBIE U IBYXKUCJIOTHBIE OCHO -
BaHus. CTaOuibHbBIE U HECTAOMIIbHBIE OCHOBaHUs. JleTyure u HeneTyure OCHOBA-
Hus. [wapoxcuasl (OCHOBaHUS, KUCIOPOICOAEpIKAIIME KUCIOTHI, aM(pOTEpHbBIS
TUAPOKCHIBI).

Comnu cpenHue, KUCIbIe, OCHOBHBIE M KOMIUIEKCHBIE.

Merainsl. [lonoxkenne MeTaioB B MEPUOAUYECKON CUCTEME U
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OCOOEHHOCTH CTPOEHHUSI UX aroMoB. [IpocThie BemecTBa — MeETaIbl: CTPOCHHE
KPUCTAJIOB M METAJUTMYECKash XUMHU4YecKasi cBsi3b. O01mme pusndeckue cBOMCTBa
METa/UIOB U UX BOCCTAHOBUTEIbHBIE CBOMCTBA: B3aMMO/JICUCTBUE C HEMETAIAaMU
(KuCIopoa0M, rajjioreHaMu, Cepoil, a30ToM, BOJIOPOJA0M), BOJIOU, KUCIIOTaMHU,
pacTBOpamMu CoJiel, OPraHUYEeCKUMHU BEIIECTBaMHU (CIIUPTaMU, TaIOT€HAIKAHAMH,
dbeHonoMm, KuciaoTamH), IIeraodamMu. OKCUABI W THAPOKCUABI METALIOB.
3aBUCUMOCTh CBOMCTB 3THX COCIWUHEHUW OT CTEIECHEW OKHCJICHHS METAJUIOB.
3HaYE€HHE METAUIOB B MPHUPOJE M KU3HU OpraHu3MoB .Kopposus Meramios.
[lonsiTue kOppo3uu. XUMHUYECKasT KOPPO3UA. DJIEKTPOXMMHUYECKas KOPPO3US.
Cnoco0bl 3amMThl METALIOB OT Koppo3uu. OOmme crnocoObl MOIydeHUs
MeTauioB. MeTalibl B IpUpoie. MeTautyprusi U €€ BUbl: TUpo-, TUJIPO- U
ANEKTPOMETAJUTYPTHUS. DJEKTPOJM3 paciUlaBOB M PAaCTBOPOB COCIUHEHUU
METAJUIOB U €r0 MPAKTUYECKOE 3HAYECHUE.

Hemeraimel.  Tlonoxenne HemerawioB B llepuomnueckoi cucrteme,
OCOOEHHOCTH CTPOEHUSI UX aTOMOB. DJICKTPOOTPHUIATEIILHOCTD.
brnaropoanbie Ta3bl. DJIEKTPOHHOE CTPOCHHE ATOMOB OJArOpOJHBIX Ta30B U
OCOOEHHOCTH MX XMMHUYECKUX U (PU3NUECKUX CBOMCTB. Hemeramnsl — mpocThie
BelecTBa. VX aTOMHOE ¥ MOJIEKYJISIPHOE CTPOEHUE UX. AJUIOTpOonus. XUMUYECKUE
CBOMCTBA HEMETAUIOB. OKUCIUTEILHBIE CBONCTBA: B3aUMO,ICHCTBUE
C METAUIAMH, BOJOPOAOM, MEHEE OIEKTPOOTPULATEIBHBIMA HEMETAIUIAMM,
HEKOTOPBIMH  CJIO)KHBIMM ~ BELIECTBAMHU. BOCCTAaHOBUTENBHBIE  CBOWCTBA
HEMETAVIOB B peaknusix ¢ (GTOpPOM, KHCIOPOJOM, CIIOKHBIMU BEIIECTBAMH —
OKUCJIUTENSIMU (A30THOM U CEPHOM KUCJIOTAMU U JIp.).
Lemoncmpayuu
Komnekimss  «Knaccudukamnust HEOpPTaHWYECKHX  BEIIECTB» H  00pasiibl
[IPEICTABUTEIIEN KITACCOB.
Komneknus  «Knaccudukanus  opraHM4ecKMX  BEHIECTB» W 0Opasiibl
MIPECTABUTENIEN KITACCOB.
Moaenu KpUCTaNIMYECKUX PEIIETOK METAIIIOB.
Kounekiys MeTajuioB ¢ pa3HbIMU (PU3UYECKUMU CBOWCTBAMU.
Koppo3ust MeTauioB B 3aBUCUMOCTH OT YCJIOBHIA.
3anmra METaIOB OT KOPPO3HUH: 00Pa3Ilbl «HEPIKABEECKY, 3AIUTHBIX MOKPBITHA.
Komnekuums pyn.
I[MpodguiabHbie U NPOPeCcCHOHATIBHO 3 HAYMMBbIE JJIEMEHThI COAePKAHUA .
3anmra METaJIOB OT KOPPO3UU: 00Pa3Ilbl «HEPIKABEECK, 3AIUTHBIX MOKPBITHMA.
IIpakTnyeckoe 3ansitue Ne7
N3ydeHne B3anMOIENCTBUA CEPHOU KUCIIOTHI C METAIIAaMU
1.11. OcHOBHBIE KJIACCHI HEOPTraHUYECKHUX M OPraHUYeCKNX COeMHe HUi

Bonmoponnele coenuHeHus  HemertawwioB. [lomydyenume amMmuaka U
XJIOPOBOJIOPOJa CHUHTE30M M KOCBEHHO. duszmueckue cBoicTBa. OTHOIIECHUE K
BO/JI€: KUCJIOTHO-OCHOBHBIE CBOMCTRBA.

Okcuabl M aHrUAPHUIBl KapOOHOBBIX KucJIOT. HecoseoOpaszyromme u
cosieoOpazyrone okcuibl. KucimoTHbie OKCHIbI, X CBOMCTBA. OCHOBHBIE OKCH/IBI,
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uX cBoicTBa. AM(OTEpHBIE OKCUIBI, IX CBONCTBA. 3aBUCUMOCTH CBOMCTB OKCH/IOB
METAJUIOB OT CTETIEHU OKHUCJICHUS.
AHTUAPUIBI KAPOOHOBBIX KMCJIOT KaK aHAIOTH KHUCJIOTHBIX OKCHIOB.

Kucnotel oprannueckre U HeOpraHndeckue. KuciioTel B CBETE TEOpUU
AIEKTPOJIH-

THYECKOW Jnuccornumanuu. KuHCIoThl B CBETE MNPOTOJUTHYECKOW TEOpUH.
Knaccudukarms

OpPTaHUYECKUX W HEOPTaHMYEeCKUX KucjaoT. OOmme CBONUCTBA KHUCJOT:
B3aUMOJCUCTBAE OPraHUYECKUX W HEOPTAHUYECKUX KHUCJIOT C METAJUIaMH,
OCHOBHBIMHU U aM(OTEPHBIMU OKCHJIAMU U TUAPOKCHUIAMHU, COJISIMU, 0Opa30BaHKe
CII0KHBIX 3UPOB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHON KHUCJIOTHI.

OcHoBaHusl OpraHnYecKue U Heopranndueckue. O CHOBaHHUS B CBETE TEOPUU
ANEKTPOJIMTUYECKON nucconrauud. (OCHOBAHHMS B CBETE€ MPOTOJUTHUYECKOU
teopun. Knaccudukamus opraHMYecKMX ¢ HEOPTAaHMYECKUX OCHOBAHUM.
XMMHUYECKHE CBOWMCTBA IIENOYEd M HEPACTBOPUMBIX OCHOBaHW. CBOMCTBa
OECKHCIOPOIHBIX OCHOBAHMI: aMMUaKka U1 aMMHOB. B3anMHoe BJIMsSITHUE aTOMOB B
MOJIEKyJIe aHWIMHA. AM(OTEpHBIE OPTaHUIECKHUE U HEOPTAHUIECKUE COCTUHEHMS.
AMdoTepHbIE OCHOBaHHS B CBETE MPOTOJIMTHUYECKONW TEOpUU. AMQPOTEPHOCTH
OKCHUJIOB ¥ THJIPOKCHUOB MEPEXOAHBIX METALIOB: B3aMMOJICUCTBUE C KUCJIOTAMU U
HIEJIOYaMH.

Comu. Knaccmdukanys um XuMHYECKHE CBOMCTBa cojicii. OCOOEHHOCTH
CBOMCTB COJIE OpTaHUYECKUX U HEOPTraHUUECKUX KUCJIIOT.

['eneTnueckast CBSI3b MEXIY KaccaMy OPraHUYE€CKHX W HEOPTaHHYECKHUX
coenuHeHud. IloHATHE O TEHETHUYECKOW CBS3M M TEHETUYECKUX pPAAax B
HEOPraHUYEeCKOM W opraHudyeckod xumuu. ['eHeTmyeckue psaabl MeTaia (Ha
nmpuMepe Kalblldsid M >Keje3a), HemMeTala (Cepbl M KPEMHHs), TMEpPEeXOHOTO
anieMeHTa (1MHKa). ['eHeTnueckue psijabl U TeHEeTHYeCcKas CBA3b B OPTaHUYECKOU
XUMHH. ENTMHCTBO MHpa BEUIECTB.

Jlemoncmpayuu

Kosnekiuy KUCIOTHBIX, OCHOBHBIX U aM(POTEPHBIX OKCHIOB, TEMOHCTPAIIHS UX
CBOWCTB. B3anMoJelCcTBUE KOHUEHTPUPOBAHHBIX a30THOW U CEPHOM KHUCIIOT, a
Tak>kKe pa30aBICHHONW a30THOM KHUCJIOTHI C MEMBIO.

B3auMoielicTBME aMUHOKHCIIOT C KUCJIOTaMU U 1ierodyamu. OcylecTBICHHE mepe-
XOJI0B:

Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

IIpakTnyeckoe 3ansitue Ne§,9

N3ydenune nencTBUs KACIOT HA UHAUKATOPBI

N3ydenne ruapomsa coien

1.12. Xumus 31eMeHTOB

S-OnementsiBonopon.  /IBOWCTBEHHOE — MOJIOKEHUWE  BOAOPOJA B
nepuoanyeckoit cucreme. Mzotonsl Bogopoaa. Tsioxenas Boga. OKUCIUTENbHbBIE U
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BOCCTAaHOBUTEJILHBIE CBOWCTBA BOJAOPOJA, €T0 MOJYy4EHUE U PUMEHEHUE. PoJb
BOJIOpPOJIa B )KMBOW M HESXHUBOM mpupoje. Boga. Poms Boabl kak cpegoodpasyro-
IIETO BEUIECTBA KJIETKU. DKOJOTHUYECKHUE aCIEKThI BOIOTIOIb30BaHMUS.

Onementsl [A-rpynmnel. [llenoynsie mertamuipl. OOmwas XapakTepUCTHKA
HICJIOYHBIX METAUIOB HAa OCHOBAHUM TOJIOKEHUA B llepmonnueckon cucreme
anemenTtoB J[.M.MenneneeBa u ctpoenust atomoB. llomyuenue, gusuueckue u
XUMHUYECKHE CBOMCTBA MIEIIOYHBIX METAUIOB. KaTMOHBI MIETOYHBIX METAUIOB KaK
BOKHEHUIIAsT XuUMuYeckas (opma HX CYIIECTBOBAaHHUA, PEryJSTUBHAas POJib
KAaTHOHOB KaJMsl M HAaTpHUs B KUBOM KIETKe. [IpupoaHbie COeNMHEHUs HAaTpUsa U
KaJIMsl, UX 3HAYEHUE.

Onementsl [[A-rpynmei. OOImIas xapakTEepUCTUKA IIEIOYHO3EMETbHBIX
METAUIOB U MarHus Ha OCHOBaHWM moJjoxeHust B lleproamyeckoir cucreme
sanemeHtoB J[.M.MenneneeBa u ctpoeHuss aromoB. Kanbiui, €ro mnoJiy4yeHue,
bu3ndYecKue W XWUMHYECKHE CBOWCTBA. BakHeWIMe COCIWHEHWS KaIbIHS, WX
3HauYeHHE U npuMeHeHue. Kanbiuii B mpupoae, ero Ouosiorudeckas posb.

p-OyieMeHThl. AMOMHMHMM. XapakTepUCTHKA AIIOMUHUS HA OCHOBAHHUHU
noJioxkeHus B Ilepuonmueckon cucreme snnementoB J[.M.MenzaeneeBa u ctpoeHus
aroma. [lonmyuenue, puzndeckue ¥ XUuMUYECKUE CBOMCTRA allFOMUHUS. BakHeime
COCIMHEHUsI AIIOMUHMS, UX CBOWCTBA, 3HaueHUE W mnpumeHeHue. [IpupoaHeie
COCIMHCHUSA AMIOMHUHUSA. YTIIepon W kpemHHi. OOmmas XapakTepucTHKa Ha
ocHOBaHMH uX mnojoxeHus B Ilepuonmueckon cucreme J[.M.MenneneeBa u
cTtpoenus aroMa. [IpocTeie BemecTBa, 00pa3zoBaHHbIe STUMHU dieMeHTaMHu. OKCHIbI
Y TUAPOKCHUJIBI YTIIEPOJia U KpeMHHUS. BaxkHeuIme coam yrojbHOM U KpEMHUEBO U
KUCJOT. CUIMKATHAS TPOMBIIIUIEHHOCTD.

[Namorensr. OOmmas XapakTepUCTHKAa TaJOTEHOB HA OCHOBAaHUHM UX
noJioxkeHus B llepuoanueckon cucreme anemeHtoB . M.MenzaeneeBa u ctpoeHus
atoMOB. ['aloreHsl — MPOCThIE BENIECTBA: CTPOEHUE MOJIEKYJ, XUMUYECKHE
CBOMCTBA, MOJIyYECHHE M NPUMEHEHHE. BakHeWIlme COEIMHEHUS TalOTeHOB, UX
CBOICTBA, 3HAYCHHUE U NMpUMEHEeHHE. ['anorensl B npupoae. buomornueckas posib
rajoreHoB.

Xanpkorenbl. OOIas XapakTepUCTHKA XaJIbKOT€HOB Ha OCHOBAHUM UX
noJioxkeHus B Ilepuoanueckoit cucreme snemenToB J.M.MenneneeBa u cTpoeHus
aTOMOB. XaJIbKOI€Hbl — MPOCTbIE BelecTBa. AmoTponusi. CTpOeHHE MOJIEKYI
AUIOTPONHBIX Moaudukaimii u ux cBoicTtBa. [lodydyeHne W TpPUMEHEHHE
KHUCJIOPO/JIa U cepbl. XaTbKOTE€HBI B IPUPOJIE, UX OMOJIOTHYECKast POJlb.
Onementsl VA-rpymnmel. OOmas XapakTepUCTUKA 3JIEMEHTOB 3TOM TPYMIbI Ha
OCHOBaHMHM WX NoJoxeHuss B lleppoguueckor CcuUCTEME  BIEMEHTOB
J.N.MenneneeBa u cTpoeHUs aTOMOB. CTPOEHUE MOJIEKYJIBI a30Ta U aJLIOTPOIIHBIX
Moaudukauui gocdopa, Ux pU3NUECKUEe U XUMHYECKHE CBOMCTBA. BogopoaHbie
coenuHeHus  dMeMeHToB  VA-rpynmbl.  Oxcuasl  azora u  ¢docdopa,
COOTBETCTBYIOIME UM KUCJIOTHI. CoJu 3TUX KUCIOT. CBOMCTBA KUCIOPOIHBIX
coeMHeHn a3zota u (pocdopa, UX 3HaAUYECHUE U MTpuUMeHeHue. A3oT u docdop B
pupoie, uX OMOJIOTUYECKast poJib.
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Onementbl [VA-rpynmbel. O0mias xapakTepuUCTHKA 3JEMEHTOB 3TOW TpyMNIbl Ha
OCHOBaHMM MX TMoOJIokeHus: B  llepyoanyeckoil  cHCTEME  3JIEMEHTOB
JI.1.MenneneeBa U CTpOEHUS aTOMOB. YTiepoa U ero awioTponus. CBoicTBa
AUIOTPONHBIX MOJUPUKAIMN YyIIIepoa, UX 3HaUeHHE U TpuMeHeHue. OKCUbl u
TUAPOKCHUBI YTIEpOoaa U KPEMHHUS, UX XUMUYECKUE
colictBa. CoJIM YrOJIbHOW M KPEMHHUEBBIX KUCJIOT, UX 3HAYCHHUE U NTPUMEHEHUE.
[IpuponooOpasyromiasi poab yriepoaa Ajisg *KUBOM M KPEMHHs AJii HEXKUBOU
MPUPOBI.

d-DOnementsl. OcobOenHoctu ctpoeHus atoMoB d-snementoB (IB-VIIIB-
rpynn). Meap, IUHK, XpOM, KEJIE€30, MapraHel] Kak MpPOCTbI€ BEIIECTBA, X
bu3nYecKue 1 XuMHU4YecKkre cBorcTBa. Haxoxaenue 3Tux MeTaioB B IPUPOJIE, UX
noiydyeHue M 3HadeHue. CoeauHeHus: d-3JI€MEHTOB C PA3JIMYHBIMU CTENEHSMHU
OKHCJIEHUS. XapaKkTep OKCUI0B U TUAPOKCUIOB ITUX 3JIEMEHTOB B 3aBUCUMOCTH OT
CTETICHU OKUCJICHHS METaJlIa.
Jlemoncmpayuu
Kosnekiiuu  mpOCThIX  BEIIECTB, OOpPa30BaHHBIX JJIEMEHTAMH  Pa3IUYHBIX
AIEKTPOHHBIX ceMercTB. Kosulekiinun MUHEpaioB U TOPHBIX TOPOJI.
XUMHYECKHE CBOMCTBA BOJOPOAA, KHUCIOpPOAa, cepbl, ¢docdopa, rajioreHos,
yriepona.OKCUIbl  Cephl, a30Ta, yriepoja, Kele3a, MapraHia, Meau C
Pa3JIMYHBIMHM CTENECHSIMHM OKHUCIICHHS, UX CBOMCTBA.l MAPOKCHUIBI CEpPBI, XpOMA,
MapraHia, jkeie3a, MeIH, aJFOMUHUS U I[IMHKA, UX IOJYy4YEHHE U XUMHYECKUE
CBOWCTBA.
IIpakTnueckoe 3ansaTue Nel(,11,12
N3yuenue ropenus Boaopoaa
N3yuyeHue ropeHust Kaiblns Ha BO3yXe
N3yuenue B3anuMoieiicTBUs Xjiopa ¢ hochopom
1.13. Xumus B :KU3HU 001IECTBA

XAMUSL ¥ TPOU3BOACTBO. XMMHUUYECKAST MPOMBIIUICHHOCTh U XUMHYECKUE
TexHosioru. ChIpbe JJIs1 XMMHUUYECKOM MPOMBINLICHHOCTH. Boja B XuMHUYeCKOH
MPOMBIIUIEHHOCTH. JHEPrus sl XUMHUYECKOro TMPOM3BOJCTBA. HayuHble
MPUHIUIIBI XUMUYECKOTO TPOU3BOACTBA. 3allUTa OKPYKAIOMICH CPEAbl U OXpaHa
TpyZla TpPU XUMUYECKOM TMpOU3BOJACTBE. (OCHOBHBIE CTaJMM XHMHUYECKOTO
npou3BojicTBa. CpaBHEHHE MTPOU3BOICTBA aMMHAKa U METaHOJIa.
XUMHUSI B CEJIBCKOM XO3sHcTBe. XUMH3aAIUI CEILCKOI'O XO3SIMCTBA U €€
HarpaByieHusl. PacTeHMs W MNO4YBa, MMOYBEHHBIM MOTJIOMIAIOMIMKA KOMILIEKC.
YnoOpenus u ux kiaccupukaims. XUMUUYECKHE CPEACTBA 3aIIUThl PACTECHHIA.
OTpunatenbHble TOCICACTBUAS NPUMEHEHUS TECTUIMA0B M Oophda C HHUMH.
XUMHU3ALUSA KUBOTHOBOJACTBA. XUMHUA W SKOJOTHA. XUMHYECKOE 3arpsi3HCHUE
okpyxatomieid cpenapl. OxpaHa rugpocdepbl OT XUMUYECKOTO 3arps3HEHUS.
OxpaHa mMOYBBI OT XUMHUYECKOTo 3arps3HeHus. OxpaHa arMocdepbl OT
XUMUYECKOTO 3arpsa3Henus. Oxpana Guopsl U (payHbl OT XUMUYECKOTO 3a-
rpsA3HeHus. BUOTEXHOIOTUS U TeHHAs! MHXKEHEpUsl. XUMUSI U IOBCEAHEBHAS KU3Hb
yenoBeka. JfomaiHsis anteka. Motonye v uucTsiue cpenctsa. Cpenctsa 60pb0Obl
C OBITOBBIMU HaceKOMbIMU. CpencTBa JUYHOW TUTHEHBI M KOCMETHKH. XUMUS U

17



nu@a. MapKupOBKY YITAKOBOK ITMIIEBBIX U TUTMEHUYECKUX MPOJYKTOB U YMEHHE
UX YUTATh. JKOJIOTHS KIWIMIIA. XUMHUS U TEHETHKA YEJIOBEKa.

Jlemoncmpayuu

Mojenu npou3BOACTBAa CEPHOM KHUCIOTHI M amMmMuaka.Kosmekius ynoopenuil u
necTuiaoB.O6pasipl cpeacTB OBITOBOM XUMHUH U JISKAPCTBEHHBIX MIPEMapaToB.
IpoduiabHbie U NPodecCHOHATBHO 3HAYMMbIE 3JIEMEHTbI COAEPKAHUS.
OxcniepuMeHTaIbHas padota «IIpoBecTu onpeneneHue CBEKECTH MICa .

2. Oprannyeckasi XuMus
2.1. IlpeaMeT opraHuvecKoii XUMMH.

Teopusa cTpoeHUs OpraHuvyeckux coeauHeHuiu. lIpeamer opranuyeckoun
xuMud. TToHsiTHE 00 OpraHnvYeckoM BEUIECTBE U OpraHndeckoi xumuu. Kparkuii
OYEpPK HCTOPHM Pa3BUTUS OPTraHUYECKONW XUMUHM. BHUTAIM3M M €ro KpylleHHE.
Oco0eHHOCTH CTPOEHHS OpTaHUYECKHUX coeauHeHnit. KpyroBopot yrieposa B
npupone. Teopus CTpoOeHHs OpraHu4eckux coeauHeHuit A.M.bytmieposa.
[Ipennoceuikn co3gaHus Teopur CTpOoeHUs. OCHOBHBIE IIOJIOKEHUS TEOPUHU
ctpoeHust A.M.bytiepoBa. XuMHYECKOE CTPOCHHE M CBOWCTBA OPraHUYECKUX
BeriecTB. [lonste 00 m3omepuu. CriocoObl 0TOOPAKEHUSI CTPOCHUS MOJICKYJIBI
(popmynel, wmogmenu). 3HaueHue Teopuu A.M.bytiepoBa s pa3BUTHS
OpPTraHNYECKON XMMHUHU U XUMUYECKUX IPOTHO30B. COBpEMEHHBIE IPEICTABICHHS O
XMMHYECKOM CTPOEHUM OpPTraHWYecKuX BenlecTB. (OCHOBHBbIE HaIIpaBJICHUS
pazButus reopun ctpoenust A.M.bytneposa. I3omepusi OpraHn4ecKux BEMIECTB U
ee Buabl. CTpoeHue aroMa yriaepoja. DJIEKTPOHHOE 001ako U OpOuTalb, s- U p-
opOuTany. DIEKTPOHHbIE U AJIEKTPOHHO-Tpadudeckre GopMyIibl aToMa YIiepoa.

Knaccudukarmms opranndeckux coequnenuii. Kmaccuduxarms
OPTaHUYECKUX BEUIECTB B 3aBHCUMOCTH OT CTPOEHUS yriiepoaHol uenu. [lonstue
¢byHkumroHanbHOM rpymnmbl. Kiaccudukanus opraHMYecKUX BEUIECTB MO THUITY
byHKIMOHATBHOM rpymbl. OCHOBBI HOMEHKJIATYPhl OPTaHUYECKUX BEUIECTB.

Tunsl XUMHUYECKUX CBS3€H B OPraHUYECKUX COCIUHEHMAX U CIOCOOBI MX
pa3psiBa. KoBanentHas xumuueckas cBsizb. [loHsaTue rubpunuzanuu. Paznmyusie
TUObl  TUOpuau3aumu u  ¢opma aroMHblx opOurtaned. Kiaccuduxarms
KOBAJIEHTHBIX CBA3€EH IO 3JEKTPOOTPHULATEIHHOCTH CBSA3AHHBIX aTOMOB, CIIOCO0Y
nepeKpbIBaHUs OpOuUTasIel, KpaTHOCTH, MeXaHU3My 00pa3oBaHus. CBS3b IPUPOIbI
XUMUYECKOW CBSI3M C THUIIOM KPHUCTAUIMYECKOW PENIETKH BEIIeCTBA M €ro
(¢u3nuecKuMu CBOMCTBaMU. Pa3pbiB XUMUUECKOM CBSI3H KaK MPOLECC, 0OpaTHBII ee
oOpazoBaHHuIo.

Knaccudukarmms peaknmii B opranmdyeckor xumuu. [loHsTHE O THMax U
MEXaHM3Max peakiui B opranudeckoi xumun. Cyoctpar u pearent. Oco0eHHOCTH
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B OPraHUYECKON XUMUHU.
Jlemoncmpayuu
Kouekimn opraHndecKux BEImecTB (B TOM YHCIIE JIEKAPCTBEHHBIX MPENaparoB,
Kpacurenei), MarepuanoB (IPUPOTHBIX U CHHTETUYECKUX KaydyyKOB, IJIACTMACC U
BOJIOKOH) U U3/1€JIUI U3 HUX (HUTEH, TKaHEH, OTIEJIOUYHbBIX MATEPUATIOB).
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Moaemn monexyn CH4, C2H4, C2H2, C6H6, CH30H — mapocTep>KHEBBIE U
0ObEMHBIE.
OnbIThI, TOATBEPKAAIONTME HATMYHE (DYHKITMOHATBHBIX TPYII Yy COSTUHEHUI
Pa3JIMYHBIX KIACCOB.
IIpo¢puiabHbie U Npo¢ecCHOHATBHO 3HAYMMbIE JIEMEHTBI COJePKAHMS .
Ormucarp (U3MYECKUE CBOMCTBA JICKAPCTBEHHOTO TMperapara (1Mo BEIOopy).
IIpakTHyeckoe3ansitne Nel3
OOHapyxeHne BOAOPOJaB OPraHUYECKOM COCIUHEHUM.
2.2.lpeaesibHbIE YIJI€BOAOPO/bI

["'omonoruueckuii psax ankanoB. [lousatre 06 yriaeBogopoaax. OcoOeHHOCTH
CTPOEHUS MIPEAEIbHBIX YTIEBOAOPO0B. AJIKaHbI KaK MPEACTABUTEIN NPEAEIIbHBIX
YIJIEBOAOPOI0B. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METAHA
U IPYTrux ajkaHoB. 'omonorudeckuii psa u nzomepus napabuHoB. HopmansHoe 1
pa3BETBJICHHOE CTPOEHUE yriiepogHou nenu. Homenkiarypa ankanoB. Ouznueckue
CBOMCTBA aJIKaHOB. AJIKaHbI B IPUPOie. XUMUYECKHUE CBOMCTBA aJIKaHOB. Peakiuun
SR-tuna: ranoreauposanue (padotsl H.H.CemeHoBa), HUTpoBaHue 110
Konosaiiony. Mexanu3aM ~ peakiuh  XJOPHUPOBAHUSAIKAHOB. Peakiun
JNETUAPUPOBAHUS, TOPEHUS, KATAIMTHYECKOTO OKUCJIEHHs alKaHoB. Kpe-
KUHT aJKaHOB, Pa3JIMYHbIC BHUJIbl KPEKUHIa, NMPUMEHEHUE B MPOMBIIUICHHOCTH.
[Muponu3 u KoHBEpcHUs MeTaHa, u3oMepu3aius ankaHoB.[IlpuMenenne u ciocoObl
noJydeHus aimkaHoB. O0macTu mpuMeHeHHs ankaHoB. [[poMbIlIIeHHBIE CTIOCOOBI
MOJYYECHUS] QIKAHOB: TOJYYEHHUE U3 TNPUPOJHBIX HUCTOUYHUKOB, KPEKHUHT
napa@uHOB, TIOJyY€HUE CHUHTETHUYECKOro O€H3MHa, Tra3udukauus  yris,
TUIPUPOBAHUE AIKAHOB. JIabopaTopHble CIOCOOBI.MOTYYEHHS AJIKAHOB.

[Muxnoankansl. ['OMOJIOTUYECKHUN PsIT 1 HOMEHKJIATypa MUAKIOAIKAHOB, UX
obmas (opmyna. [lonarne o HampskeHUH MHKIA. M30Mepusi MUKIOATKAHOB:
MEXKKJIaCCOBasi,  yIJIEPOAHOTO  CKenera, reomerpuueckas. [lomydenue wu
dbusznuecKkue CBOMCTBA MHUKJIOATKAHOB. XUMHUYECKHE CBOWCTBA ITUKIOATIKAHOB.
Cnenndurka CBOWCTB INMKIOAIKAHOB C MalbIM pa3MepoM Iukiaa. Peakuun
IIPUCOEITMHEHHS U PAAUKAIBHOTO 3aMEIICHHUS.
Jlemoncmpayuu
Monemn MoJsiekyl MeTaHa, JAPYTHMX alKaHOB, pa3IUYHBIX KOH(pOpmanui
uKJorekcana. PactBopenue nmapaduna B OEH3UHE U UCTIAPEHUE PACTBOPHUTENS U3
cMmecu. llnaBnenue mnapapuHa M €ro OTHOIIEHHWE K Boje (pacTBOPUMOCTD,
IUIOTHOCTh, CMauuBaHue). PazneneHue cmecu OEH3MH—BOJIA C TOMOIIBIO
JenuTeNbHOM BOpOHKH. ['openune merana, nponan-0yTaHoBO cMmecH, napaduHa B
YCIOBUSAX M30BITKA M HEAOCTATKA KHCIOPO/Ia.
IpoduiabHbie U NPOPECCUOHATBHO 3HAYUMBIEC 3JIEMEHTbI COACPKAHUS.
[Tapadun, ero cBoicTaa.
IIpakTnueckoe 3ansitue Neld
[lonyyeHnne meTaHa U U3y4E€HHUE €ETO CBOMCTB
2.3. DTnJjieHOBBIE U JHEHOBBIE YIJIE€BOA0PO/bI

['omonornueckuii psii alKEHOB. OJEKTPOHHOE W IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI ATUJICHA M AIKEHOB. [ oMonornueckuii psia v o01as Gpopmyna
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QJIKEHOB. 30Mepus 3TUIEHOBBIX YIVIEBOJOPOAOB: MEXKKIIACCOBAs, YIJIEPOJHOIO
CKeJIeTa, TIOJIOKEHHSI KPaTHOU CBs3U, reomeTpuueckas. OcoOeHHOCTH
HOMEHKJIATYpbl 3THJIEHOBBIX YIJI€BOJOPOJAOB, HA3BaHUS BAKHEUIIMX PaJIUKaIOB.
Pu3nyecKkue CBOWCTBA AIKEHOB. XMMHUYECKUE CBOMCTBA alkeHOB. [IpruMeHenne n
CITOCOOBI TIOJTydCHHS aNKeHOB. Vcmob30BaHMe BEICOKOHM PEaKITMOHHON
CITOCOOHOCTH AJIKEHOB B XUMUYECKOW MPOMBIIIICHHOCTU. [[puMeHeHue sTusiieHa u
nponwieHa. [IpombllieHHbIE CcHOCOOBI MOJMy4YeHUs alkeHoB. JlaboparopHbie
CIOCOOBI OJTyYEHUS ATKEHOB.

Ankanuensl. [lonsiTue u KimaccudpuKanus AUCHOBBIX YTIECBOJOPOJIOB TIO
B3aUMHOMY pAaCMOJIO)KCHUIO KpaTHBIX CBsi3ed B Mouiekyse. OcoOeHHOCTH
AJIEKTPOHHOTO U POCTPAHCTBEHHOTO CTPOEHHUS CONPSIKEHHBIX TUEHOB. [loHsITHE O
TW-JIEKTPOHHOW ~ cucteMe.  HoMmeHkiaTtypa  AMEHOBBIX  YIJIEBOJOPOJIOB.
OCO0EHHOCTH XMMHUYECKUX CBOMCTB COMPSDKEHHBIX JHEHOB KakK CJEICTBHE HMX
ANEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoennnenus. [lonmumepuszanus
nueHoB. CriocoObl MOJyYeHUs JUEHOBBIX YIiieBOA0po10B. HaTypanbHblil Kayuyk,
nepepadoTKa M NPUMEHEHUE €ro.

OCHOBHbBIE TOHSTHUS XUMHH BBICOKOMOJIEKYJSIDHBIX COEIMHEHHNA (Ha
pUMEpe MPOAYKTOB  MOJUMEPU3ALUUU  AJIKEHOB, AKaJWEHOB H  HUX
raJIOTeHIPOU3BOHBIX). MOHOMED, MOJIUMEp, PEAKIMS MOJUMEPU3AIIH, CTEIIEHb
MOJMMEPU3ALNH, CTPYKTYPHOE 3BEHO. ILIacTMaccax v anactomepax. [lommatunen
BBICOKOT'0O U HU3KOT'O JABJIEHMUs], €0 CBOMCTBA U nMpuMeHenue. [lomunponuieH, ero
NMpUMEHEHHEe MW  CBOWCTBA. [ 'ajoreHcojepkamme MOoJUMEphl:  TedUIoH,
NOoMMBUHUWIXIOpUA. Kaydyku HaTypaabHbIM U CUHTETHYECKUE.

Conomnumepsl (0yTaaMEeHCTUPOJILHBIN KayuykK). Bynkanuzanus kaydyka, pe3uHa u
H00HHUT. DKOJOTUYECKHE aCEKThI UCTIOJIH30BaHUS TTOJUMEPOB.

Hemoncmpayuu - Komnekuus «Kaydyk v pe3uHay.

I[MpoduiabHbie U NPOPECcCUOHATBHO 3HAYMMBbIE JIEMEHThI COAEPKAHUA.
[Tomiamuel.

IIpakTnueckoe 3ansaTue Neld

O3HakomIIeHHE ¢ 00pa3liaMy MOJUITUIICHA

2.4. AleTHJIeHOBBIE YIJ1€BOAOPOAbI

['omonoruueckuii psil AIKMHOB. OJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpPOCHHME alleTUJICHA U IPYTUX AKUHOB. ['oMonoruueckuii psi u odmas hpopmyrna
aNKMHOB.  HoMeHkiarypa  aueTWIEHOBBIX  YIJIEBOAOPOAOB.  M3omepus
MEXKJIaCCOBasi, YIJIEPOJHOIO CKEJIETA, MOJIOKEHHsI KPAaTHOM CBSA3U. XUMUYECKUE
CBOWCTBA U MPUMEHEHUE ANKUHOB. OCOOEHHOCTH peakuuil NPUCOEINHEHNS
[0 TPOWHOM yriepon-yrieponaHon cBa3u. Peakums Kyuepoa. [lpasuno
MapkoBHMKOBa NMPUMEHUTEIBHO K aneTwieHaMm. [[oaBM>KHOCTh aroMa BOAOPO/a
(kucnoTHble CBOMCTBAa ankuWHOB). OkwucieHue aikuHoB. [losydeHue aniKuHOB.
[lonyuenune aneTuiicHa.

Jlemoncmpayuu
Moienm MOJIeKyJIbI alleTUIIeHA U IPYTUX ATKMHOB. O3HAaKOMJICHHE C(PU3UYECKUMU
U XUMHAYECKMMH CBOMCTBAMM ALETUIIEHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM,
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B3aUMOJICHCTBUEM C OpPOMHOM BOJOW, pacCTBOPOM TE€pMaHraHaTa Kajus, COJIMHU
menu (I) u cepedpa.

IpodguiabHbie U NPOPECcCUOHATBHO 3HAYMMbIE JIEMEHThI COAEPKAHUA.
DKOHOMMYECKAsA 3HAYUMOCTD allCTUIICHA.

2.5. ApomaTuyecKue yrjieBoJa0po/abl

['oMmomornyecknuii psii apeHoB. bEH30J1 Kak IPEICTAaBUTEIL APEHOB.
Pa3Butue npeacranieHuii o ctpoennu 6en3osna. CoBpeMeHHbIE MPEACTaBICHUs 00
AJIIEKTPOHHOM M  MPOCTPAHCTBEHHOM CTpoeHuu OeH3ona. (OOpa3zoBaHue
apOMAaTUYECKOW T-CUCTeMbl. ['oMojiorn OeH30J7a, WX HOMEHKJATypa, oOIas
dbopmyna. HomeHnknatypa mjis AW3aMEIICHHBIX MPOM3BOJHBIX OCEH30Ja: OpTO-,
Me€Ta-,  Iapa-paclojioKeHHe 3amecTuTesied. PU3nyecKue CBOMCTBA APEHOB.
XuMHUYECKHE CBOKCTBA apeHOB. [IpuMmenenne u nonyyenue apeHos. [Ipupoansie
UCTOYHHKM apOMaTHYE€CKUX YrJIeBOAOPOAOB. ApomaTu3anus alKaHOB U
LUKJIOAJIIKAHOB.

Jlemoncmpayuu

[HapocTepxHEBBIE U 0OBEMHBIE MOJIETN MOJIEKYJT OEH30J1a U €r0 TOMOJIOTOB.
Paznenenne cmecu 6€H301—BOAa C TIOMOIIBIO ASTUTEIHFHON BOPOHKH.
PacTtBopsitomias  crmocobHOCTh O€H30J71a, PacTBOpPEHHME B OEH30JI€ BEIIECTB,
TPYJAHOPACTBOPUMBIX B BOJI€ (CE€pbl, OEH30MHOM KUCIOTHI). ['opeHue OeH3oua.
IpodunbHbie u npodeccnoHaIbHO 3HAYNMBbIE YJIEMEHThI COAEePKAHUA .
ApeHbl. DKCTpakIMs OpraHMYEeCKMX W HEOPTaHMYECKHX BEIIECTB OEH30JI0M U3
BOJIHOTO pacTBOpa HoJa, KpACUTENEH U T. 1.

2.6. [IpupoaHbie HCTOYHUKH YIJIEBOI0POI0OB

Hedts. Haxoxaenue B mpupone, coctaB u (pusnueckue cBoiicTBa He(TH.
TonnmuBHO-3HEpreTHUeckoe 3HaueHne Hetu. I[lpombinuieHHass mnepepadoTka
HepTH. Pextudukamus HePTH, OCHOBHbIE (pakIUU €€ pa3JeneHus, ux
UCIoJb30BaHue. BropuuHas mnepepaboTka HedTenpoaykroB. Pextudukarms
Ma3yTa IpH yMEHbIIEHHOM paaBiieHud. Kpekunr HedrenpoaykToB. Pazmuunbie
BHJIBI KpeKkuHTa, padoTel B.I'.11lyxoBa. M3oMepu3ariys aqkaHOB.

KauectBo aBTomMoOWIbHOTO TorUMBa. OkTaHoBoe uwucio. [lpupoansiii u
NOMYTHBIN HEPTsIHOM ra3bl. CpaBHEHHE COCTaBA MPUPOJHOTO U MOMYTHOT'O T'a30B,
UX NPAKTUYECKOE UCTI0JIb30BaHUE.

Kamennspiii yrosib. OCHOBHBIE HaIpaBi€HUs WCHOJb30BAHUA KaMEHHOIO
yrisi. KokcoBaHME KaMEHHOTO YTJisl, BAXKHEUIIME NPOAYKTHI 3TOTO MPOIECCa: KOKC,
KaMEHHOYTOJIbHAasi CMOJIa, HajacMoibHast Bojxa. CoenuHEHMs, BBIACISIEMBbIEC U3
KaMEHHOYTOJIBHOM CMOJIBL. [IpoayKThI, OJTydaeMble U3 HaCMOJIBHOM BOJIBI.
DKOJOTHYECKUE AaCTEeKThl JOOBIUM, TEpepabOTKH MU MCIOJb30BAHUS TOPIOUMX
HCKOTIAEMBIX.

Llemoncmpayuu

Komneknus «IIpupoaHbie HCTOYHUKH YIJIEBOIOPOIOBY.

CpaBHeHue IPOoIECCOB TOPEHUs HEPTH U MPUPOTHOTO Ta3a.

O06pazoBanue He(PTIHOM TUICHKH Ha TOBEPXHOCTH BO/IBI.

IIpodunbHbie u MpodecCHoHAIBHO 3HAYNUMBbIE 3JIEMEHThI COAEePKAHUA.
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DKOJOTHYECKHE AaCTeKThl JOOBIUM, TEpEepadOTKH M HUCIIOJB30BAHUS TOPIOYUX
HCKOTIAEMBIX.

IIpakTHyeckoe 3ansaTHEe Ne 16

N3yuyenue pacTBOpUMOCTU HEPTU B BOJIE

2.7. F'mapoKcHIbHbIE COEINHEHUS

Ctpoenue u kiaccudukanus cnupToB. Kiaccudukanus ciupToB MO TUITY
VTJIEBOJAOPOHOTO paavKaia, YHUCIAY THUJIPOKCWIBHBIX TPYNI W TUIYy aroma
yIIepoaa, CBSI3aHHOTO C TUAPOKCWIBHOW TIpynmod. ODJEKTPOHHOE |
MPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCWIBHOW Tpymnmbl. BiusHue CTpoeHHs
CIIUPTOB Ha UX (PU3UUECKUE CBOMCTBA. MEXMOJIEKY I pHAs BOJIOPOIHAS CBS3b.

I'oMostornueckuii psiji OpeAeIbHBIX OJJHOATOMHBIX CIUPTOB. M3oMepust
M HOMEHKJATypa aJKaHOJIOB, UX oOmas Qopmyna. XUMUYECKHUE CBOUCTBA
akaHoJIOB. PeakiMoHHasi CIOCOOHOCTH MpPEAENbHBIX OJHOATOMHBIX CIHPTOB.
CpaBHEHME KUCJIOTHO-OCHOBHBIX CBOMCTB OPTaHUYECKUX U HEOPTraHUYE€CKHUX
coenuHenuid, cogepxxkaumx OH-rpymnmy: KUCIOT, OCHOBaHUM, aMQpOTEpPHBIX
coeMHeHui (BObI, CIUPTOB). Peakiinu, moaTBEp KIaroIIre KUCIOTHbIE CBOMCTBA
CUPTOB. Peakiyu 3aMeeHnst TuIpOKCHUIIbLHOU TPYIIIBI.

VYcnoBuss  oOpazoBanusi  mpocTbix  3upoB.  CroxHble  3PUPHI

HEOPTAaHUYECKUX U OPTAaHUYECKUX KUCJTIOT, peakiuu dTepudukanuu. OKucieHue u
OKUCJIUTENbHOE JAEerujipupoBaHue crnuptoB. CHoCOObI MOJIy4EHHS] CIUPTOB.
['waponn3 rajoreHalkaHOB. ['HWIparanus ajaKeHOB, YCIJIOBHS €€ IPOBEICHHUS.
BoccranoBnenue kapOOHUIIBLHBIX COSAUHEHUH.
OtnenbHple  NPEACTABUTENM  AIKAHOJIOB. MeETaHOJ, €ro MNpOMBILUIEHHOE
MOJy4YEHUE W IPHUMEHEHUE B NPOMBIIUICHHOCTH. buomormueckoe IelcTBHE
MeTaHona. Crernuduueckue CcrmocoObl  MOMy4YeHUs  STWIOBOTO  CIHPTA.
duznosornyeckoe AelCTBUE dTAHOJIA.

MuoroaroMubie crupThl. M3omepus W HOMEHKIATypa MpeICTaBUTENEH
JBYX- M TPEXaTOMHBIX CHUPTOB. (OCOOEHHOCTH XMMHUYECKUX CBOWCTB
MHOTOATOMHBIX CTIMPTOB, NX Ka4ECTBEHHOE OOHAPYKEHHUE.

OtnenpHBIE TPEACTABUTENN: ATHICHTJIMKOJb, TIUIEPUH, CHOCOOBI HUX
MOJMYyYCHUs],  MpaKTUYeCKoe  mnpumeHeHue.  DeHos.  DJIEKTPOHHOE |
MIPOCTPAHCTBEHHOE CTpoeHHe (eHoma. XHMMHUYCCKHE CBOMCTBA (EHOJIA Kak
GbyHKIUSA ero xumudeckoro ctpoeHus. [lpumenenne denona. Ilomydenne peno na
B IPOMBIIIICHHOCTH.

Llemoncmpayuu

Mo ien MOJIeKyJ T CTIUPTOB U (hEHOJIOB.

PacTBOpuMOCTh B BOJIE alTKaHOJIOB, , TTHUIEpUHA, (hEeHOIa.

Peakmus genona ¢ popmanbaeruaom.

KadecTBeHHbIE peakiuy Ha (HEHO.

3aBUCUMOCTH PaCTBOPUMOCTH (PEHOJIa B BOJIE OT TEMIIEPATYPHI.
BzanmoneiictBue peHosa ¢ pacTBOpOM IIETIOYH.

IpodguiabHbie U NPOPECCUOHATBHO 3HAYMMbIE JIEMEHTbI COAEPKAHUA.
MeraHoJs1, €ro NpOMBIIUICHHOE TMOJyYE€HUE U MPUMEHEHUE B MPOMBIIUICHHOCTH.
buonornueckoe nelcTBUE METAHOIA.
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IpakTnueckoe 3ansitue Nel7
N3yuyeHue BIUSHUS UHAUKATOPOB Ha CIIUPTHI

["'omosoruueckue pszibl albaerua0B U KeTOHOB. [loHATHE 0 KAPOOHMIBHBIX
COEMHEHUSIX. DJIEKTPOHHOE CTPOEHHE KapOOHWIbHOW rpynmbl. M3omepus u
HOMEHKJIaTypa albJeTUA0B U KETOHOB. DHU3WYECKHE CBOWCTBA KapOOHMIHLHBIX
COCIMHEHNN. XWMHUYECKHE CBOMCTBA ajbJICTHI0OB M KETOHOB. PeakmuoHHas
CIIOCOOHOCTh KapOOHWIBbHBIX COEAMHEHUWA. Peaklum OKHUCJIEHHS allbJIETUAOB,
Ka4eCTBEHHBIE PEAKIMHM Ha allbJCTUAHYIO TIpymiy. Peakuuu mojaMKOHIEHCALUU:
oOpazoBanue (peHoI0ODOpMATBIACTUAHBIX CcMOJI. [IprMeHeHHEe H TOJIydeHHE
KapOOHWIbHBIX coequHeHui. [IpuMeHeHne anbAeruoB M KETOHOB B OBITY H
OpOMBIIUIEHHOCTU. [lomydeHne KapOOHWIBHBIX COEIMHEHUN OKUCICHHEM
CIIMPTOB, THUApATAlMed aJIKWHOB, OKHCJIEHUEM YIrieBOAOpO0oB. OTaenbHbIe
MIPEICTABUTEH AJIbJIETHA0B U KETOHOB, CTICIIU(PHUUECKUE CTIOCOOBI X MOTYICHHS U
CBOMCTBA.

Jlemoncmpayuu

[HapocTepxHEBbIE 1 OOBEMHBIE MOAEIN MOJIEKYJI AJIbJIETUAOB U KETOHOB.
[TosmydeHre yKCyCHOTO allbJIerua.

Pacno3naBanue pacTBopa aieToHa u popmMaHa.

IpoduiabHbie U NPOPECCUOHATBHO 3HAYMMBbIE JIEMEHTbI COAEPKAHUA.
AJnbJIeruibl ¥ KETOHBI B ipupoae (3gupHbie Macia, (hepOMOHBI).

2.9. Kap6oHoBbIe KHCJIOTHI U UX POU3BO/IHbIE

["omosorrueckuil psii MPEaeNIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
[lonsiTue O KapOOHOBBIX KHUCJIOTaX W UX Kiaccudukaius. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE KAPOOKCWIBHOW IpymIibl. ['OMOJOrHYECKUil psif
NpeneIbHBIX OJTHOOCHOBHBIX KApOOHOBBIX KUCJIOT, MX HOMEHKJIATypa U H30MEpHSI.
MexxMoneKyssIpHble BOJOPOJIHBIE CBSI3U KapOOKCUIIbHBIX TPYII, UX BIMSHUE Ha
dusnueckue cBOMCTBAa KapOOHOBBIX KUCIOT. XUMUYECKHE CBOMCTBA KapOOHOBBIX
kucaoT. CriocoObl MoTydeHust KapOOHOBBIX KUCIIOT. OTenbHbIEe TPECTaBUTEIH U
ux 3HaueHue. OOImmME crnocoObl MOJYyYEHUS: OKUCJICHUE AIKAHOB, AaJKEHOB,
NEPBUYHBIX CIHUPTOB, albJACTUI0B. BakHeilme mnpencTaBUTENN KapOOHOBBIX
KHCJIOT, UX OMOJIOTHYEeCcKas poJb, crienudruyeckue crnocoObl MOJyYyeHus, CBOCTBA
U TPUMEHEHUE MYPAaBbUHOM, YKCYCHOM, HAJbMUTHUHOBOW W CTEAPUHOBOM;
AKpWIOBOM M METaKpWJIOBOM; OJICMHOBOW, JIMHOJEBOM MW JIMHOJEHOBOW;
1aBeJIeBOI; OCH30MHOM KUCIIOT.

Cnoxuble 3¢pupbl. CTpoeHME M HOMEHKJIATypa CJIOXKHBIX 3(QHpOB,
MEXKKJIaccoBasi M30MepUs € KApOOHOBBIMU KUCJIOTaMU. CHoCOOBI MOJTydeHUs
CJHOKHBIX 3¢upoB. OOPaTUMOCTh peaKIUU ITepUPUKANHA U (PAKTOPHI, BIUSIOLIIE
Ha cMelieHue paBHoBecusi. OOpa30BaHUE CIOKHBIX
nomagupoB. [omsTunentepedranar. JIaBcan kak npecTaBUTENb CUHTETUYE-
CKUX BOJIOKOH. XUMUYECKHE CBOMCTBA U MPUMEHEHHE CIIOKHBIX 3(PUPOB.

Kupsl. Kupbr kak cioxHble 3¢upbl rmnepuHa. KapOoHOBBIE KUCIOTHI,
BXO/ISIIIIME B COCTAB )KUPOB. XUMUYECKHUE CBOMCTBA )KMUPOB: THAPOJIU3, OMBLICHHE,
rupupoBaHue. buosornyeckas poJib KHUPOB, MX HCHOJb30BaHHE B OBITY U
IPOMBIIIIEHHOCTH.
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Comu  kapOOHOBBIX KucIOT. Mpbima. CmocoObl MOMyYeHUS COJICH:
B3aUMOJICHCTBUE KapOOHOBBIX KHUCJIOT C METAUIaMH, OCHOBHBIMH OKCHUIaMH,
OCHOBaHUSIMH, COJIIMM; IIETOYHOM THIPOJMU3 CIOKHBIX 3(PUpPOB. XUMHUUECKHE
CBOICTBA coJieil KapOOHOBBIX KHUCJIOT: THAPOJU3, PEAKIIMM HOHHOTO OOMEHa.
Mbuta, cymHOCTh Moromero AedcTBusg. OTHOIIEHHWE MblIa K JKECTKOM BOJIE.
Cunternueckue moromme cpeactsa — CMC (geTepreHTsl), uX MpeuMyIie-

CTBA U HEJIOCTATKHU.
Jlemoncmpayuu

3HaKOMCTBO ¢ GU3MUECKUMHU CBOMCTBAMU BAKHEUIITNX KAPOOHOBBIX KUCIIOT..
OTHOIIIEHUE PA3TUYHBIX KapOOHOBBIX KUCJIOT K BOJIC.

CpaBHenue pH BOJHBIX pacTBOPOB YKCYCHOM M COJITHOM KHCJIOT OJMHAKOBOM
MOJIIPHOCTH.

OTHOLIEHHE CIMBOYHOIO, MOJCOJHEYHOTO, MAIIMHHOTO Macel U MaprapuHa K
OpOMHO# BOJie M pacTBOPY MEpMaHraHaTa Kaaus.

JlabopaTopHbI€ OMBITHI

B3aumopenicTBue pacTBOpa YKCYCHOM KHCJOTBI C OKCHJIOM LMHKA, OKCHIOM
xkeneza (IID).

O3HakomIIeHHE C 00pa3laMu CIIOKHBIX YPHUPOB.

OTHOIIIEHHUE CJIOKHBIX APUPOB K BOJIC U OPraHUIECKUM BEILIECTBAM.

BeiBeieHre )KUpHOTO MSITHA C TIOMOIIBIO CJI0XKHOTO 3dupa.

PacTBOpUMOCTH KUPOB B BOJIE U OPTAHUYECKUX PACTBOPUTEISIX.

CpaBHEHME MOIOIIMX CBOUCTB X03aicTBeHHOTO Mbl1a U CMC B KeCcTKOM BOJE.
IMpoduiabHbie U NPOPECCUOHATBHO 3HAYMMBbIEC 3JIEMEHTBI COACPKAHUS.
3aBUCUMOCTh KOHCUCTEHIIMU KUPOB OT UX COCTaBA.

buonoruueckast posib, crierupuaecKue Crocoobl MOTy4eHus, CBOUCTBA U
MIPUMEHEHUE YKCYCHOM KUCJIOTHI.

IIpakTnueckoe 3ansarue Nel8,19

N3yyeHue pacTBOPUMOCTHU B BOJI€ KAPOOHOBBIX KUCIIOT

N3yyeHne XUMHUYIECKIX CBOHMCTB KapOOHOBBIX KHCJIOT

2.10. YriaeBoabl

[lonstue 06 yraeBonax. Kiaccudukamnust yriaeBogoB. MoHoO-, Ou- u
MOJIMCAXAPUBI, TPEICTABUTENN KAXKIOW IPYNIIBI YTIIEBOI0B. buonornyeckas poJib
YIJII€BOIOB, MX 3HAUCHUE B KU3HH YEJIOBEKa M 0OIIeCTBa.

Mosnocaxapunbl. CTpoeHrEe U ONTHYECKas U30MEPUST MOHOcaxapuaoB. Mx
KJIacCU(UKALIUS 110 YKCITy aTOMOB YTJIepoa U MPUPOJe KapOOHWIbHOM TPYIIIbI.
Baxunennme npeactaBuren MOHO3. [UIrOKO3a, CTpOEHHE €€ MOJIEKYIbl H
dbuzndeckue cBoicTBa. Tayromepus. XMMHUYECKHE CBOMCTBA TIFOKO3bBI: PEAKIINH
0 aJIbJICTUAHOM TpYyIINe («CepeOPSTHOTO0 3epKajiay, OKUCICHNE a30THOM KHUCIIOTOH,
TUApUPOBaHKE). Peakiuu riiroKo3bl KaKk MHOTOAQTOMHOTO CIIUPTA: B3aUMOIEHCTBHE
[JII0KO3BI ¢ Tuapokcuaom meau (1) mpu koMHAaTHOM TeMIiepaType U HarpeBaHUU.
Paznmuynbie THIBI OposkeHHs (CTUPTOBOE, MOJIOYHOKHKCIIOE). [ IF0K03a B TIpH-
pone. buonornueckas poJib U NPUMEHEHHE TIIIOKO3bl. DpykTO3a Kak H30MeEp
rH0K03bl. CpaBHEHUE CTPOCHHUSI MOJIEKYJIbI U XUMUYECKUX CBOWCTB TIIFOKO3bI U
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bpykTo3sl. PpykTo3a B pUpojae U ee Ononorudeckas poJib. [leHTo361. PUb03a 1
ne30Kkcupru003a Kak MpeACTaBUTENN allbJoNIeHT03. CTpOEHUE MOJIEKYIL.

HMucaxapuasl. Ctpoenue aucaxapunoB. Crnoco® COUJIEHEHHS IHUKIIOB.
BoccTranaBnuBaroupie ¥ HEBOCCTAHABJIMBAIOIIME CBOMCTBAa JAMCAaXapuaOB Kak
CJIENCTBUE COUWIEHEHHs LMKIA. CTpOEHHE M XMMHYECKUE CBOMCTBA caxapoO3bl.
TexHOJIOTnYeCKUE OCHOBBI POU3BOCTBA CaXapO3bl.

[Homucaxapuael. OO1ee cTtpoeHue noiucaxapuaoB. CTpoeHHE MOJIEKYIIbI
Kpaxmaya, amuio3a M aMWIONEKTHH. PU3MYecKue CBOWCTBAa Kpaxmaya, €ro
HaX0KJCHHE B IPUPOJE M OHoJoTHIecKas poJib. [ mukoreH. XuMudecKkue CBO MCTBa
kpaxmana. CTpOEHHE SJIEMEHTApHOTO 3BEHA LEJUI0JI03bl. BimsiHue cTpoeHus
NOJIMMEPHON 1lenu Ha (U3UYECKHEe M XUMHUYECKHUE CBOMCTBA LEIUIIOJIO3HI.
['uaponus 1emnoa03bl, 00pa3oBaHUE CIOKHBIX A3(PUPOB C HEOPTaHUYECKUMH U
opraHnyeckuMu kucioTamu. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM
niesnke, BUcko3e. HaxoxaeHue B mpupojae U OMOJOTHYECKAs POJb LIEIUTIOIO03HI.
CpaBHEHME CBOMCTB Kpaxmalia v LEeJUTFOJI03bI.

Llemoncmpayuu

OOpa3up! yraeBo10B U U3/1€IUN U3 HUX.

O3HakomiieHue ¢ (PU3UIECKUMU CBOMCTBAMHU Kpaxmalia U 1EeJUTIONO03bI.
HaOyxanue 1emiono3sl 1 Kpaxmania B BOJIE.

Kouekuys BOJIOKOH.

IIpoduibHbIe U MPOpecCHOHATBHO 3HAYMMBbIE 3JIEMEHTBI COAePKAHUA.
JlakTo3a 1 ManbTO3a KaK M30MEPHI CaxapO3bl.

Paznuunblie TUIIbI OpOKEeHUS (CTUPTOBOE, MOJIOYHOKHCIIOE).
IpakTnyeckoe 3anarue Ne2()

N3ydeHne peakuuu CEpHON KUCIIOTBI C OPTaHU4YECKUMHU BELIECTBAMU
2.11. AMUHBI, AMMHOKHCJIOTBI, 0 €JIKH

Knaccuduxanus u uzomepust amuHoB. [lonsitue 00 amunax. [lepBuunsie,
BTOPHUYHBIE U TPETUYHBIE aMUHBI. Kitaccudukaiys aMuHOB IO TUITY
YIJIEBOIOPOIHOT O paAMKaja U YUCIy aMUHOTPYIII B MOJieKyse. ['omostornueckue
PAABI IPEAeNbHBIX ATM(ATHUECKUX U ApOMAaTHUYECKUX aMUHOB, U30MEpUs U
HOMEHKJIaTypa. XUMU4eCKrue CBOMCTBa aMuHOB. OOpazoBaHue aMUIOB.
AnnnnHoBbIE KpacuTend. [IoHsATHE 0 CUHTETHYECKHUX BOJIOKHAX. [losmamuasl u
NOJINaMUIHbIE CHHTETUUECKHUE BOJIOKHA. [ [prMeHeHne 1 oay4eHre aMruHOB.
IlonyyeHne aMuHOB.

AmuHOKUCIIOTHL. [ToHsITHE 00 aMUHOKHCIIOTAX, MX KIaccU(UKauus U
ctpoenue. Onrtuueckas n30Mepus o.-aMMHOKHUCIIOT. HOMEHKIIaTypa aMMHOKHCIIOT.
JIBOMCTBEH-HOCTbH KUCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCJIOT U €€ PUYHHBI.
Peaknuu konaeHcanuu.

Cunrernueckue BojokHa. Knaccugukanus BosokoH. [oiryuenue
AMHHOKHUCJIIOT, UX IPUMEHEHHE U Onosioruueckas pyHKIIHs.

benku. benku kak nmpupoaneie nonmumepsl. [lepBuuHas, BTopuyHas,
TPETUYHAsl U YETBEPTUUHAS CTPYKTYpbI O€JIKOB. PUOPUIUIIPHBIE U TI00YIIspHbBIE
Oenky. XuMU4EeCKHUe CBOMCTBA OCIIKOB: TOPEHUE, ACHATYpalusl, TH]POJIU3,
KaueCTBEHHBIC (I[BETHBIC) PEAKIIUH.
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Jlemoncmpayuu.

Pu3n4EeCKUE CBOWCTBA METWIIAMUHA: arpPETaTHOE COCTOSHUE, LIBET, 3amax,
OTHOILIEHHUE K BOJI€. [ OpeHre MeTuIIaMHHa.

OkpalvBaHue TKaHEW AaHWJIMHOBBIMU KPACUTEISIMM.

PactBopenue n ocaxaeHne 6eIKoB.

IpoduiabHbie u PodeCcCUOHATIBHO 3HAYMMBbIE 3JIEMEHTbI COJAEePKAHUS.
benku kak komnoHeHT nuu. [Ipo6iaema 0eIKoBOTO roJI01aHus U ITYTH €€
pemienusi. buonornueckue GyHKIMM OEIKOB, UX 3HAUYCHUE.

2.12. A3oTcoaepalye reTrepouKJInyecKue coeIuHeHusl.

HyxnenHoBbIE  KUCIIOTHI. HyxknenHoBble KHCIIOTBI Kak IPUPOIHBIE
nonumepsl.  Hykneotmapl, ux crtpoenue, npumepbl. ATO® u AID, wux
B3aMMOIIPEBpAILEHUE U POJb 3TOro npouecca B npupoae. llonstue JIHK n PHK.
Ctpoenue JIHK, ee mepBuuHas u BTOpUYHas CTpykTypa. KommiemMeHTapHOCTH
azotucThix ocHoBanui. Permmukanusa [JHK. Ocobennoctu ctpoenns PHK. Tumbr
PHK u ux Ouonoruueckue ¢ynkuuu. [loHsTHE O TpOoWYHOM KOJZi€ (KOIOHE).
buocunres Oesnka B )kuBoi kieTke. TpaHcreHHble (OpMBbI pACTEHUH U )KUBOTHBIX.
Jlemoncmpayuu
OO6pa31ibl MPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM pacTEeHUI U JKUBOTHBIX.
IIpo¢uiabHbie U PO eCcCHOHATBHO 3HAYUMBbIE 3JIEMEHTHI COAEPKAHUS.
['ennast umxenepust u OuotexHosorus. JlekapcTBa U mpenaparbl, U3roTOBJICHHbBIE
METOIaMH TeHHOW MH)KEHEPHUH 1 OMOTEXHOJIOTHH.

2.13. buosornyecku aKTUBHbIE COeIHUHEHUSA

@®epmentsl. [lonstue o depmMeHTax Kak 0 OMOJIOTMYECKUX KaTaau3aTopax
oenxoBoil mpupoabl. OCOOEHHOCTH CTPOEHUS W CBOWCTB B CpPaBHEHHH C
HEOpTaHWUYECKUMH Katanmu3aropamu. Kmaccudukamms dhepmentoB. OcoOeHHOCTH
CTPOEHUS U CBOMCTB (PEPMEHTOB: CEIEKTUBHOCTD M 3(PHEKTUBHOCTh. 3aBUCUMOCTh
aKTUBHOCTU ()epMEHTOB OT Temrieparypbl U pH cpenpl. 3nauenue pepMeHTOB B
OMOJIOTUU U IPUMEHEHUE B POMBIIIICHHOCTH.

Buramunsl. Ilorstue o ButamuHax. VX kxmaccudukarus u 0003HaAYCHHE.
Hopwma notpebnenus ButaMmuaoB. BonopactBopumblie (Ha npumepe BUTaMuHOB C,
rpynnsl B u P) u xupopactBopumsbie (Ha npumepe ButamuHoB A, D u E).
ABUTaAMUHO3bI, TUIIEPBUTAMUHO3bI U TUIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

['opmonsl. [loHaTe 0 TopMOHaX KaKk OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX,
BBITIOJIHAIOMIMX SHAOKPUHHYIO PETYIHLUI0 KU3HEAECITEIbHOCTH OPTaHU3MOB.
Knaccudukanust  ropMOHOB:  CTEpOMJIbI, MPOU3BOJHBIE  AMHHOKHCIIOT,
HOJIMIIENTHIHBIE U O€IKOBbIE TOPMOHBI. OTIENbHBIE IPEICTABUTENN: SCTPAAUOIL,
TECTOCTEPOH, UHCYJINH, a/IpEHAITUH.

JlekapctBa. IloHATHE O JEKapCcTBaX Kak XUMHUOTEPANEBTUYECKUX
npenaparax. Kparkue MCTOpHUYECKHE CBEIECHHS O BO3HUKHOBEHUU WU Pa3BUTUHU
XUMUOTepanuu. ['pynmbl jekapcTB: cyibhamuabl (CTpENTOLW), aHTHOMOTHKH
(MEeHUIWUIMH), aHTUIUPETUKU (aCTHMPUH), aHAJIbI'€TUKU (aHAJIBIUH). MexaHusm
JEUCTBUSL HEKOTOPBIX JIEKAPCTBEHHBIX MPENMAPATOB, CTPOCHHE MOJIEKYII,
IIPOrHO3UPOBAHNE CBOMCTB HA OCHOBE aHAJIM3a XUMHUYECKOT'O CTPOCHHUS.
Jlemoncmpayuu
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OO0pa31pl BUTAMHUHHBIX TTPENaparoB.

[lonuBUTAMUHBI.

Nnmoctpammu GoTorpaduii >KMBOTHBIX ¢ pa3MIHBIMU (POpMaMu aBUTAMHUHO30B.
[Inakar ¢ W300paxeHUEM CTPYKTYpPHBIX (POpMyYN ACTpaguoia, TECTOCTEPOHA,
aJipeHaITNHA.

IpodguiabHbie U NPOPeCcCHOHATIBHO 3 HAYUMBbIE JJIEMEHThHI COAePKAHUA .
AHTUOMOTUKH, MX KIAaCCU(PUKAIUS O CTPOCHHUIO, TUIY U CIEKTPY JCHCTBUS.
be3omnacHbie criocOOBI MPUMEHEHUSI, JIEKapCTBEHHBIE (DOPMBI.
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6. TemaTHueckoe MIAHUPOBAHHE
Temarndeckuit 1aH 001meo0pa3oBaTeIbHON YICOHON JUCITUIUIAHBI
OJ1b. 06 «Xumusi»

Ne HaumenoBanue pasnenoB u TeM KommyecTBO 4acoB aymuMTOpHOM Harpy3ku Camoct
TOMBE Beero B dopme [paktnueckue gﬁmﬂw
TPaKTH4eCKOii 3AHATHS paiora
TIO/TOT OBKH
Pa3nen 1. O6mas u neoprannueckas 56 12
XUMMUS
11, XuMHST — HayKa O BEIIECTBaX 1 -
12. | Crpoenue atoma 3 2 -
13. | Iepnoanueckuii 3akoH u Ilepuoanueckas 6 2 1
CHUCTEMa XUMHUYECKUX DJIEMECHTOB
14, CtpoeHue BemecTBa 5 4 -
15 [Tonmumepbr 2 1 -
16. JlucnepcHble CHCTEMbI 2 1 -
17. | Xumuueckue peakuuu 6 3 3
18. | PactBopHI 5 2 1
19. OKUCIIUTENBHO-BOCCTAHOBUTEIIbHbBIE 6 4 1
peakmuu. IIESKTPOXUMHICCKUE ITPOIECCHI
110. | Knaccudukamnus BemecTs 5 4 1
111. | OcHOBHBIE KJTaCCHl HEOPTAHUYECKUX U 6 4
OpraHUYECKUX COeTMHEHU I
112. | Xumus 37€MEHTOB 6 4 3
113, | Xumus B )KU3HU 00IIECTBA 3 2 -
Paznen 2. Opranuyeckasi XuMmust 58 8
2.1. [IpenMeTr opraHMYecKON XUMHH. 6 4 1
22. | llpenenvHBIE YrIeBOIOPOIBI 4 3 1
2.3. DTHUJICHOBBIE U IUCHOBBIE YIIIEBOIOPOIbI 4 3 1
24. | AueruieHOBBIC yIIIEBOIOPOIbI 3 2 -
25. | Apomaruyeckue yriaeBoJ0pOIbl 3 2 -
26. | [IlpupoaHble HCTOYHUKHU YITIEBOJIOPOIOB 3 2 1
2.1. I'uapokcubHBIE COCTUHEHUS 4 3 1
2.8. AJbAernapl U KETOHBI 3 2 -
29. | KapOGoHOBBIE KUCIIOTHI M X TPOU3BOTHBIC 5 4 2
2.10. | YrmeBojbl 5 4 1
211, | AMHHBI, aMIHOKH CIIOThI, OCIIKH 5 4 -
212, AzoTconepkaime TeTepouKINIECKIe 3 2 -
coeauHeHus. HyKIenHOBBIE KHCIOTHI
2.13. | buomornuecky akTUBHBIE COEAMHEHUA 4 2 -
214 | BerToBasg XuMHUYECKasi TPAMOTHOCTb 6 4 -
UTOr'O 114 74 20
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1. XapaKTepHCTmca OCHOBHBIX BUAOB A€ATC/IBHOCTH CTYACHTOB

Copepxanue XapakTepuCcTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH CTYI¢HTOB
o0yueHus (Ha ypoBHe YueOHbIX JeCTBMIl)
Baxueiinme YMeHue 1aBath ONpeaesIeHUE U ONIEPUPOBATH CIELYIOLMU

XUMUYCCKUC ITOHATUA

XUMUYECKUMH TOHSTUSIMHU: BEIIECTBO, XUMUUECKUH AJIEMEHT, aToM,
MOJIEKY/1a, OTHOCUTEIbHBIE AaTOMHAs U MOJIEKYJISIPHAsl Macchl, HOH,
AJJIOTPOIIN S, U30TOIBI, XUMHUUYECKAs CBSI3b, dJIEKTPOOTPUILIATENBHOCTD,
BAJICHTHOCTb, CTENIEHb OKUCJIEHUS, MOJIb, MOJISIpHAsl Macca, MOJIIPHBIH
00beM ra3000pa3HbIX BEILECTB, BEIECTBA MOJIEKYISIPHOIO U
HEMOJIEKYJISIPHOTO CTPOEHHSI, PACTBOPBI, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
JIEKTPOJIUTUYECKAS IUCCOLUALINSL, OKUCIUTEIb U BOCCTAHOBUTEIID,
OKHUCJIEHHE U BOCCTaHOBJIEHHE, TEIIIOBOM 3(PPEeKT peakiru, CKOpOCTh
XMMHYECKON pEaKH, KaTaJln3, XAMUUECKOE PaBHOBECUE, YITIEPOIHbBIN
cKeJieT, (OyHKUIMOHAJIbHAs TPYIa, H30MepHsl, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XUMUHA

D opMyIHpPOBAHUE 3AKOHOB COXPAHEHU S MACChI BEUIECTB U MOCTOSHCTBA
COCTaBa BEILIECTB. Y CTAaHOBKA MPUUUHHO-CIICJICTBEHHOM CBSI3U MEXTY
coJIep)KaHUEM ITHUX 3aKOHOB W HAITUCAHUEM XUMHYECKHX (HOpMYIT U
YpaBHEHU. Y CTaHOBKA 3BOJIFOLIMOHHOM CYIIHOCTH MEHIEJIEEBCKON 1
COBPEMEHHOH OPMYIIMPOBOK Tepuoarnieckoro 3akona Jl. M.
MenneneeBa. O0bsiCHEHNE PU3HUIECKOTO CMBICIIa CHMBOJIMKH
MepruoanyYecKoi TabmuIbl xuMuyeckux 3memeHToB Jl. . Menneneena
(HOMEpOB 3JIeMEHTa, IEPUO/Ia, TPYIIIbI) U YCTAHOBKA
MPUYMHHOCJICICTBEHHOH CBSI3U MEXK]ly CTPOCHUEM aToMa 1
3aKOHOMEPHOCTSMHU M3MEHEHHUsI CBOMCTB AJIEMEHTOB U 00pa30BaHHBIX
VMMM BEIECTB B TIEPUOAX U TPYIIax.

XapakTeprucTUKa JIEMEHTOB MaJIbIX U OOJIBIIMX TMEPHOJIOB IO HX
nonoxxenuto B [lepuonnueckon cucreme . 1. MeHneneesa.

OcHOBHBIE TEOPUU
XUMUHU

VYcTaHOBKA 3aBUCHMOCTH CBOMCTB XMMHYECKUX BEIIECTB OT CTPOCHHUS
aTOMOB 00pa3yOIMX MX XUMUYECKUX DJIEMEHTOB.

XapakTepucTHKa BaXXHEMIIMX TUIIOB XMMUYECKUX CBS3EU U
OTHOCHTEJILHOCTH dTOH THITOJIOrMH. OOBICHEHNE 3aBHCUMOCTH CBOICTB
BEILECTB OT UX COCTABA U CTPOCHUS KPUCTAIIMYECKUX PELIETOK.
DopMyIMpOBKa OCHOBHBIX OJOKEHUM TEOPUHU NEKTPOTUTHUECKON
JIMCCOLIMAIIMU U XapaKTEepPUCTUKA B CBETE 3TOW TEOPUU CBOMCTB
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCTUHECHUN.

DopMyJIMPOBKA OCHOBHBIX ITOJIOKEHU N TEOPUU XUMUUYECKOTO CTPOCHUS
OpraHMYEeCKUX COCAMHEHUM 1 XapaKTEPUCTHKA B CBETE ATOM TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB OPIraHUYECKUX COCAUHEHUI.

Baxueiinme BemecTsa
U MaTepHuabl

XapakTepucTuKa cOCTaBa, CTPOEHUsI, CBOMCTB, MOJTY4YEHHUS U
npuMeHeHus BaxHenmmx MmetauioB (IA u Il A rpynm, amomuHus,
’KeJe3a, a B €CTECTBEHHO-HAYYHOM po¢uiie U HEKOTOPBIX d-3J1eMEHTOB)
1 UX COEUHEHUI. XapaKTepruCTHKa COCTaBa, CTPOECHHUS, CBOMCTB,
MOJIydeHUs U TpUMeHeHus BakHennmx HemeTarios (VI A, VIIA, VIA
TPYII, a Takke a3ora u Gocdopa, yriaepoaa u KpeMHUS, BOJOPOIA) H HX
COCIUHEHHM.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, OJyYEeHUS U
IPUMEHEHU s Ba)KHEUIIMX KI1acCOB YIIIEBOJOPOJIOB (AIKAHOB,
LMKI0AJIKAaHOB, aJIKEHOB, aJIKWHOB, apEHOB) U UX Hau0oJiee 3HaYUMBbIX B
HAPOJAHOXO3MCTBEHHOM IUIAHE IIPEACTABUTEIIEH.

AHaJornyHas XapakTepuCTUKa BaXXHEHIMX NPEACTaBUTENEH IPYrHX
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KJIACCOB OPraHMYECKUX COCANHEHHUI: METaHOJIA U STAaHOJIA, CIIOKHBIX
3(UpOB, )KUPOB, MBLI, ATBACTHAOB (POPMATBACTHIOB U alleTaTIbACTHIA),
KETOHOB (aleToHa), KapOOHOBBIX KUCIIOT (YKCYCHOM KUCIOTBI, IS
€CTECTBEHHO-HAYYHOTO POQIIIS TPECTaBUTENIeH IPYrHX KIacCOB
KUCJIOT), MOHOCAXapu10B (IJIFOKO3bI), AMCAaXapuJI0B (Caxapo3bl),
MOJIMCAaXapua0B (KpaxMasia ¥ [EJUTI0NO03b]),aHHJINHA, aMIHOKHCIIOT,
0€NKOB, MCKyCCTBEHHBIX U CHHTETUYECKUX BOJOKOH, KaydyKOB,
IjiacrmMacc.

XUMHAYECKUH A3BIK U
CHUMBOJINKa

Hcnonp3oBanue B yaueOHOM 1 TPOPECCHOHATBHOMN ACSITETEHOCTH
XUMUYECKMX TEPMUHOB M CUMBOJIMKU. Ha3BaHue M3ydeHHBIX BELLIECTB
10 TPUBUAIIBHOU MJIM MEKyHapOIHONM HOMEHKIATYPE U OTpaKCHUE
COCTaBa ATUX COSAMHEHUH C TOMOIIBI0 XUMUYECKUX (POPMYIL.
OTpaskeHHe XMUMUYECKUX ITPOLIECCOB C TOMOIIBI0 YPAaBHEHUI
XUMUYECKUX PEaKUHI

XUMHUYECKHE PEAKINHU

OOBsICHEHHE CYIIHOCTH XMMHUYECKUX TporieccoB. Kimaccuduxkanms
XUMHUYECKHX PEaKIHi 110 pa3sTuYHbIM MIPU3HAKAM: YHCIY U COCTaBY
MPOAYKTOB U PEareHTOB, TeINIOBOMY d(heKTy, HarpaBlieHHIo, (ase,
HaJIMYUIO KaTallu3aTopa, U3MEHEHUIO CTeNeHel OKUCICHHS 3JIEMEHTOB,
00pa3ylonMXx BelecTBa. YCTaHOBKA IMPU3HAKOB OOIIETO M Pa3IMyHOIO B
TUTIOJIOTUH PEAKIIUI JUIsI HEOPTaHUYECKOM U OPTaHUYECKON XUMHUH.
Knaccudummkaius BemecTs 1 MpoleccoB ¢ TOYKH 3pEHUS OKUCICHU S -
BoccTaHoBJIeHUs. COCTaBJICHUE YPAaBHEHU M PEAKIINHI C ITOMOIIIBIO
MeToJ1a 3NIEKTPOHHOTo OanaHca. OObsICHEHNE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaKiMH U MOJOXKEHHS XUMUYECKOTO PaBHOBECHS OT
pa3uYHBIX (PAKTOPOB.

XuMHdecKui BoinosiHEHHE XUMUYECKOTO SKCIIEPUMEHTA B TTIOJTHOM COOTBETCTBHHU C

SKCIIEPUMEHT npaBuiiamu Oe3onacHoctd. Habmronenue, Gukcanus v omiucaHue
pe3yabTaTOB MPOBEACHHOTO YKCIIEPUMEHTA.

XuMuueckast [IpoBeneHME CaMOCTOATEIBLHOTO TTOMCKA XUMHUYECKOH WH(POPMAITUH C

uHpopmarus HCIIOJIb30BAHUEM PA3TNYHBIX HCTOYHUKOB (HAYYHO -TTOMYJSIPHBIX

W3IaHUH, KOMITBIOTEPHBIX 0a3 aHHBIX, pecypcoB HTepHETA).
Hcnonp3oBaHre KOMITBIOTEPHBIX TEXHOJIIOTUH 17151 00paboTKH U
nepenayd XMMUIeCKOW WHQOPMAITUY U €€ TIPEICTABICHUS B PA3THIHBIX

dopmax.

PacueTtsl 1o

YcTaHoBKa 3aBHUCHMOCTH MCKIY Ka4eCTBEHHON U KOJIUYECTBEHHOM

XUMHYECKUM CTOPOHAMU XMMHYECKUX O0OBEKTOB U IpolieccoB. PelieHne pacueTHbIX
dopmynam u 3a71a4 110 XMMUUYECKUM (OpMysaM U YpPaBHEHUSIM.

YpPaBHEHUSIM

[IpodunsHoE U OObsicCHEHHE XUMHYECKUX SBJICHUM, IPOUCXOJAIIMX B IPUPOJE, OBITY U
npoeccuoHaIbHO Ha Ipou3BoacTBe. OnpeeneHne BO3MOXKHOCTEN MPOTEKaHUS

S3HAYUMOC COACPIKAHUC

XUMHUYECKHX MpPEeBpaIleHUi B pa3nyHbIX ycinoBusax. CoOnoaeHne
MPaBUJI SKOJIOTMYECKU TPAMOTHOTO MOBEACHUS B OKPY)KAIOIIEH cpelie.
OueHKa BIUSIHUS XMMUYECKOTO 3arps3HEHUs OKPYKAIOIEW Cpe/bl Ha
OpTaHMU3M YeJIOBEKa U JIPYrHe >KUBbIe OpraHu3Mbl. COOIIOCHNE TPaBUIT
0€e301macHOro 0OpaIIeHHs C TOPIOYMMH ¥ TOKCHYHBIMH BELIECTBaMH,
nabopaTtopHbIM 000pynoBaHueM. [lonroroBka pacTBOpPOB 3alaHHOM
KOHILICHTPALUH B ObITY U Ha IPOU3BOJCTBE.

Kputuueckas orjeHka 10CTOBEpHOCTH XUMHYECKOW HH(POPMAIUH,
MOCTYNAIOIIEH U3 pa3HbIX HCTOUYHUKOB.
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8. Y4eOHO-MeTOANYECKOe U MATePHAJIbHO-TeXHHYECKOE
o0ecneyeHue NPOrpPaMMbl Y4eOHO M TUCI MIIJIMHBI

[lomemienne kaOuHeTa  yAOBJIETBOpseT TpeOoBaHusaM  CaHUTapHO-
anuaeMHoJiornueckux npaBwil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THMOBBIM 000PYI0BaHHEM, YKa3aHHBIM B HACTOSIIMX TPeOOBaHUSIX, B
TOM YHUCJIE CIEHUAIM3UPOBAHHON yueOHOW MeOeNbI0 U CpeaCcTBaMH OOydYeHUs,
JOCTAaTOYHBIMU NIl BBITIOJIHEHWS TPEOOBaHMA K YPOBHIO TOJATOTOBKH
oOywatonmxcsi. B kaOuHere wuMmeercs MyJIbTUMEIUWHOE 00OpYyIOBaHMUE,
MOCPEACTBOM KOTOPOTO YYacTHHKH OOpa3oBarelbHOTO TMpolecca MOTYT
IpOCMaTpUBaTh BU3YaJIbHYIO WH(GOPMAIMIO 10 XHUMHH, CO3/1aBaTh MpPe3EHTAIIUH,
BUJ€OMaTepuanbl M T.N. B cocTaB y4yeOHO-METOAMYECKOTO W MaTepHUabHO-
TEXHHYECKOTO OCHAILCHUS KaOWHETa XUMUU BXOJIST:
-MHOTO()YHKITMOHATLHBIN KOMITJIEKC MPENoaBaTeds;
-HaTypalbHble OOBEKThI, MOJENH, MNPUOOPHI W HAOOPHI Ji TMOCTAHOBKH
JEMOHCTPAIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;
-[IeYaTHBIE U IKPAHHO-3BYKOBBIE CPE/ICTBA 00YUCHHUS,
-CpelicTBa HOBBIX HH(GOPMAITMOHHBIX TEXHOJIOTHIA;
-pEaKTHBHI;
-[IepEYHN OCHOBHOM U JIOTIOJIHUTEIILHOW yUeOHOM JIUTEpaTyphl;
-BCTIOMOTaTelbHOE 000pyIOBaHNE U UHCTPYKIINY;
-OnOIMOTEIHBIN (HOH/I.
B 6ubmmoreunsiii GoHI BXOAAT YUCOHHKH U Y4€OHO-METOIUYECKUE KOMITJICKTHI
(YMK), pexoMeHAOBaHHbIE WM JOMYIICHHbIE JJIi HCHOJb30BaHUS B
npodeccuoHaTbHbBIX oOpa3oBareNbHbIX  OpraHU3aIMsIX, pea3yoImx
o0pa3oBaTeNbHYI0O TpOrpaMMy CpeaHero ooOimero oOpa3oBaHUS B Mpeaenax
ocoenust OIIOIT CTIO na 6a3e 0cCHOBHOTO 00111ero 00pa3zoBaHusl.
B npouecce ocBoeHust mporpaMMbl y4eOHON AUCIUIUIMHBI « XUMHUS» CTYACHTBI
UMEIOT BO3MOKHOCTh JIOCTYIA K 3JICKTPOHHBIM YU€OHBIM MaTepUasaM 1Mo XHUMHH,
UMEIOIMMCSI B CBOOOJHOM JOCTyrne B cetd VHTepHEeT (3NIEeKTPOHHBIM KHHTaM,
NpakTUKyMaM, TecTam, marepuanam EI'D u nap.).
-1 IIucekmo MunuctepctBa oOpazoBanuss U Hayku P® ot 24.11.2011 Ne MJI-
1552/03 «OO6 ocHameHun 00I1Ie00pa30BaTeIbHBIX YUPSKICHUN Y4eOHBIM U
yaeOHO-1a00paTOpHBIM 000PYTI0BAHHEM) .
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INabpuenssua O.C., OctpoymoB W.I'. Xumus: y4eOHUK 1JI1 CTYIAEHTOB
npodeccUOHANbHBIX 00pa30BaTENbHBIX OPraHU3alHii, 0CBaUBAIOIIUX PO (eccuu 1
cunenquambHocTu CIIO. — M., 2017.

[Nabpuensa O.C. u ap. Xumus. lpaktukym: yaed. mocoOue s CTyASHTOB
npodeccruoHaIbHBIX 00pa30BaTeIbHBIX OpraHru3aluii, 0CBaNBaIOIIUX MTpodeccuu u
cnenuanbHocTu CIIO. —M., 2017

[Nabpuensa O.C. u ap. Xumus: mocodue mist moarotoBku k EI'D: yueo.
nmocoOue M1 CTYAEHTOB MPO(eCcCHOHATBHBIX 00pPa30BaTEILHBIX OPTraHHU3aIlHi,
ocBauBaroiux npodeccun u cneruaibHoctu CI10. — M., 2017

[Mabpuensin O.C., JIsicoBal'.I'. Xumus. TecTsl, 3a1auu U ynpaxxHeHuUs: yueo.
nmocoOue M1 CTYIEHTOB MpO(ecCHOHATbHBIX 00pa30BaTEbHBIX OpraHU3aIUi,
ocBamBarommx npodeccun u cnermuanbHocTH CI10. — M., 2017

/na npenooasamensi

06 oOpazoBanuu B Poccuiickoii deaepanuu: deaep. 3akon ot 29.12. 2012
No 273-@3 (B pen. denepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013
Ne 120-@3, ot 02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 No
317-03, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84
@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHSCCHHBIMH
®enepabHbIM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pex. ot 03.07.2016, ¢ u3M. oT
19.12.2016.)

[Ipukaz MunuctepctBa oOpazoBaHust U Hayku P® ot 17.05.2012 Ne 413
«O06 yrBepxknmeHnn (emepaTbHOTO TOCYAAapCTBEHHOTO 00pa30BaTeNbHOTO
CTaHjapTa CpeaHero (MOoJHOTO) 00IIero oopa3zoBaHus .

[Ipuka3z MunuctepctBa oopasoBanus u Hayku P® ot 31 gexadps 2015 r. N
1578 "O BHeceHMM U3MEHEHMH B  (erepanbHbIi  TOCYJapCTBEHHBIH
0o0pa3oBaTebHBIA CTAHAAPT CPEAHEro 00Iero oOpa3oBaHUs, YTBEPIKICHHBIN
npukazoM MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit ®enepanuu ot 17
Mas 2012 r. N413"

[lpumepHass ocHOBHasg oOpa3zoBaresibHas HporpaMma CPEIHEro OOILIero
oOpa3oBaHus, OJ0OpeHHAs pemeHueM ¢eaepalTbHOT0 YIeOHO-METOTUIECKOTO
o0benrHeHus o 001IeMy 00pa3zoBaHuto (MpoTokoJ oT 28 utoHsa 2016 r. Ne 2/163).
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