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MNOACHUTEJBbHASA 3AIIMCKA

Pabouass mporpamma o061ieo0pa3oBaTenbHON YUEOHOW JUCHUIUIMHBL <« XUMUS)
IpelHa3HauYeHa Uil  MW3Y4YeHUs XUMUU B l'ocymapcTBEHHOM — OIOKETHOM
npodeccuoHaibHOM 00pa3zoBarebHOM yupexkaeHun Upkyrckoit obOmactu «Taifmerckuit
MPOMBILIJIEHHO-TEXHOJIOoTnueckuil Texuukym» (ganee ['BIIOY MO TIITT), peanusytoiiem
00pa30BaTENIbHYI0 MPOTrpaMMy CpEOHEro OO0IIero oO0pa3oBaHUsI B Ipeneiax OCBOSHUS
obpazoBatenbHOi porpamMmbl CI1O (OIT CITO) Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHMs
IIPU NOATOTOBKE KBATU(PULIMPOBAHHBIX pA0OUNX, CITyKAILKX.

Pabouass mporpamma paspaboraHa Ha ocHoBe TpeOoBanuii PKI'OC cpennero
oOuiero o0pa3oBaHMs, MNPEABABIAEMBIX K CTPYKTYpE, COACPNKAHUIO U pe3yibraTaM
OCBOCHHSI Y4YE€OHOM IUCUUIUIUHBI «XUMHUS», NPUMEPHON MporpaMMbl 1O Yy4eOHOH
JUCHUIUIMHE «XUMHUS» U B COOTBETCTBUU ¢ PekOMEeH1allusIMH 10 OpraHU3aliy NOJy4eHUs
cpenHero obmiero o0pa3oBaHUs B Tpelieiax OCBOCHHUS 00pa3oBaTelbHBIX IIPOrpaMm
cpenHero npogeccuoHanbHOro 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C
ydeToM TpeOoBaHHUM (enepanbHbIX T'OCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHJIAPTOB U
nojgyyaeMoil  mpodeccud WM CHEHUAIBHOCTH  CPEAHEro  Mpo(dhecCHOHAIBHOTO
oOpaszoBanus (mucbMo [lemapramMeHTa rocyJapCcTBEHHOW MOJUTHKH B cdepe MOArOTOBKU
pabounx kanpos u JJITIO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Copep:xkanue padoueil mporpamMMmbl «XHMMHS» HAINPAaBJEHO HA [OCTHKEHHE
CJIeAYIOLIMX HeJIei:

* (popMupoBaHHE y CTYJACHTOB YMEHUS OLICHUBATh 3HAYUMMOCTh XUMUYECKOrO 3HAHUS
JUTSL KQKJI0TO YEJIOBEKa;

* (hOpMHUPOBAHUE Y CTYJCHTOB LIEJIOCTHOTO MPEACTABICHUS] O MUPE U POJIK XUMUHU B
CO3/IaHUM COBPEMEHHOW €CTECTBEHHOHAYyYHOW KApTUHBI MHUpPA; YMEHUS OOBACHSTH
OOBEKTHI M TIPOLECCH OKpYXarolehd IeHCTBUTEIBHOCTH — IMPUPOTHOM, COLUAILHOM,
KYJIbTYPHOM, TEXHUYECKON CPEIbl, — UCIIOJIb3YS UL 9TOr0 XUMUYECKHUE 3HAHUS;

* pa3BUTHE Yy CTYICHTOB YMEHHMH pa3nuuyarh (akThl M OLIEHKH, CpPaBHUBATbH
OLICHOYHBIEC BBIBOZBI, BHJAETh UX CBS3b C KPHUTEPUSMH OLICHOK U CBSI3b KPUTEPUEB C
OTIpe/ICNIEHHON CHUCTEMOW IeHHOCTEeH, (hopmymMpoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3ULHIO;

* MpUOOpETEeHHE CTYACHTaMH OIBbITa pPa3HOOOpPa3HON JAEATEeIbHOCTH, OIbITa
MO3HAHUSA U CaMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE
JUISL pa3JIMYHBIX BUJIOB JEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJieM, PUHATHUS PEILICHUI,
MOKMCKa, aHanu3a U oO0pabOTKM HHPOpMalMU, KOMMYHUKATUBHBIX HAaBBIKOB, HaBBIKOB
U3MEpPEHU, HAaBBIKOB COTPYIHUYECTBA, HABBIKOB 0€30MacHOr0 OOpaleHusl C BellleCTBaMU
B [TIOBCEHEBHOM JKU3HU).

OBIIASI XAPAKTEPUCTUKA YYEFHOU JUCIHUILIVHBI
«XuMHUA»

XuMusi — 3TO HayKa O BELIECTBaX, UX COCTAaBe M CTPOCHUHU, 00 HMX CBOWCTBAX U
OpEeBpaAlleHUsIX, O 3HAUCHUM XHWMUYECKUX BEIIEeCTB, MaTepuajoB M MPOIECCOB B
NPAKTUYECKOU JEATEIIbHOCTH YEIOBEKA.

Coneprxkanue 0011e00pazoBaTeIbHON yUeOHOW JUCIUILTUHBI «XUMHUSD) HApaBIeHO
Ha YCBOEHHUE CTYAEHTaMH OCHOBHBIX MOHITHIA, 3aKOHOB M TEOPUN XMMHH; Ha OBJIAJCHUE



YMEHUSIMUA HAONIONaTh XUMUYECKUE SIBJICHHS, MPOBOAUTH XMMHUYECKUN SKCIIEPUMEHT,
MPOU3BOJUTh PACUEThl HAa OCHOBE XHWMHMYECKMX (OpMyT BelIeCTB M ypaBHEHUH
XUMHUYECKUX PEAKIIUH.

B mpouecce wu3yueHus XUMHH Y CTYJIEHTOB pPa3BUBAIOTCA I[O3HABATEIHHBIC
WHTEPEChl W WHTEIUIEKTyaJIbHbIE CHOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSTEIHLHOM
NpUOOPETeHUST 3HAHWN 1O XWMHH B COOTBETCTBHU C BO3HUKAIOIIMMH >KU3HCHHBIMU
mpoOieMaMu, BOCITUTHIBACTCSI OEPEKHOE OTHOIICHUS K MPUPOJE, TOHUMAHUE 3I0POBOTO
oOpa3a KU3HH, HEOOXOAMMOCTH TPEIYTPEKACHUS IBICHUN, HAHOCSIINX BPE] 37I0POBBIO U
okpykatomieit cpene. OHM O0CBaMBaIOT MPUEMBI TPAMOTHOTO, 0€30MaCHOTO MCIIONb30BaHUS
XUMUYECKHUX BEIICCTB U MAaTEPHAIOB, TPUMEHSIEMBIX B OBITY, B CEJILCKOM XO3SMCTBE U Ha
IPOU3BOJICTBE.

Peanuzanmsi 1eyKTUBHOTO TOJIX0/1a K M3YyYCHHUIO XUMHUHU CIIOCOOCTBYET Pa3BUTHIO
TaKMX JIOTUYECKHX Omepalnuil MBIIJIEHUs, KaK aHalu3 W CHUHTE3, 0000IeHue u
KOHKPETH3alusl, CPAaBHEHUE U aHAJIOTHS, CUCTeMaTh3alus U Kiaccudukaus 1 Jip.

B npomecce wu3ydeHHs XUMUM  TEOPETHUECKHME CBEICHUS  JOTMOIHSIOTCS
JNEMOHCTpALMSIMU,  JTAOOPAaTOPHBIMU ~ OTBITAMH U MPAKTUUYECKUMHU  3AHATHUSMH.
3HAUUTENBPHOE MECTO OTBOJUTCS XUMHUYECKOMY dKcmepuMeHTy. OH  OTKpBhIBaeT
BO3MOXXHOCTH (DOPMHPOBATh y CTYJICHTOB CIEIIMATIbHBIC TPEIMETHBIE YMEHUS: paboTaTh C
BCIIECTBAMH, BBINIONHITH MPOCTHIE XUMHUYECKHUE OIBITBI, YYUT O€30MacHOMYy |
HKOJIOTUYECKH TPAMOTHOMY OOpAaIeHUIO C BEIIeCTBAMH, MaTepHalaMH M IPoIleccaMu B
OBITY U Ha TPOU3BOJICTBE.

B nmpomecce wu3ydeHMS XuMHM BaXHO (opmMupoBaTh  WHOOPMAIMOHHYIO
KOMITETCHTHOCTh CTYJIEHTOB. [lodTOMYy MpW oOpraHU3amMKM CaMOCTOSATEIBLHOW pabOTHI
HEO0OXOMMO aKIICHTUPOBAaTh BHUMAHHUE CTYJCHTOB Ha TOMCKE MH(POPMAIIMHA B CPEACTBAX
Macc-meauna, MuTepHere, B yueOHON M ClENMAIbHON JUTEPAType C COOTBETCTBYIOIIUM
oopMIIEHHEM U MPEICTABICHUEM PE3YJIbTATOB.

Nzydenne o61eo0pa3oBaTeabHON Y4eOHONW AMCIUIUIMHBI «XUMHSD 3aBEpPIIACTCS
MOJIBEJICHUEM UTOTOB B popme nudpepeHnpoBaHHOTO 3a4eTa B paMKaxX IIPOMEKYTOUHON
arrectanuu ctyneHToB B mporecce ocBoeHus: OI1 CITIO ¢ momydyeHnem cpegHero o0Iero
obpazoBanus (ITIIKPC).

MECTO YYEFHOHM JUCHUIIJIMHBI B YYEBHOM I1JIAHE

VYyebHast gucuumuinHa «XUMUS» SBISIETCS YYEOHBIM MPEIMETOM IO BBIOOpPY U3
oOs3aTenbHON npeametrHor obnactu «EctectBennbie Haykuy OKI'OC cpennero oobiero
oOpa3zoBaHus.

B T'BIIOY MO TIITT, peanusyroiieM oOpa3oBaTeiibHYI MNpOrpaMMy CpPEIHEro
obuiero oOpazoBanusi B mpenenax ocBoeHus OIl CIIO na 0a3e OCHOBHOTO OONIETO
oOpa3oBaHusl, ydeOHasi AUCIUILUIMHA « XUMHs» U3ydaeTcsa B 00111e00pa30BaTeIbHOM ITUKIIE
yueOHoro OII CIIO na 6a3e ocHOBHOTO 0OIEero oOpa3zoBaHUsl C MOJYYEHHUEM CPEIHEro
obmrero oopazosanus (ITIIKPC).

B yue6nprx muanax III[IKPC wecTto y4ueOHON AMCHMIUIMHBI «XUMUS» B COCTaBE
o0mieo0pa3oBaTeIbHBIX ~ YUEOHBIX AWCIUIUIMH 10  BbIOOPY, GOpPMHUPYEMBIX W3

oOsi3arenbHBIX npeaMeTHbix obnacteit GKI'OC cpeanero odmiero oOpa3zoBaHus — JUIs
npodeccuit CIIO.



PE3YJIbTATBI OCBOEHHMSA YUYEBHOW U CHOUTIIMHBI
OcBoenue cojepkaHus y4eOHOW  JAMCHMIUIMHBI  «XUMHS», 00ecreuynBaeT

JTOCTUKEHUE CTYICHTAMU CIEAYIOIINX Pe3yibmanos:

>

JUYHOCMHbBIX:

YyBCTBO TOPAOCTM W YBAXKEHHS K HMCTOPUM M JOCTHUKEHUSAM OTEUECTBEHHOU
XUMUYECKOW HAyKH; XHMHUYECKH TPAaMOTHOE TMOBeIeHHE B NpodecCHOHATBbHON
NESTETPHOCTH W B OBITY TpH OOpamieHWH ¢ XWMHAYECKUMHU BEIICCTBAMH,
MaTepragaMy U IpoLEecCcamu;

TOTOBHOCTh K TIPOJOJDKEHHUIO OOpa3oBaHUsi W TMOBBIIIEHUS KBalMUKaUU B
n30paHHOW TPO(PECCUOHATILHONW ACSTEIBHOCTH M OOBEKTUBHOE OCO3HAHHME POJIU
XUMHUYECKUX KOMIETEHIIUNA B 3TOM;

YMEHUE UCIOJIb30BaTh JIOCTHIKCHHUSI COBPEMEHHOM XHMMHUYECKOM HayKu W
XUMHUUYECKUX TEXHOJOTUW JJisi TIOBBIIIEHUS COOCTBEHHOTO WHTEUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM Npo(heCCHOHAIBbHOMN AESITeIbHOCTH;

MemanpeomMemnpix:

MCIOJIb30BAHME PAa3IUYHbIX BHJIOB TMO3HABATEIbHOM NEATEIbHOCTH M OCHOBHBIX
MHTEJUIEKTYaIbHBIX oOmepanuii (MOCTaHOBKA 3afaud, (OpMYyJIHpPOBAHUE THUIIOTE3,
aHaJIM3 U CUHTE3, CPaBHEHHE, 0000IIEHUE, CUCTeMaTU3alisl, BbISIBICHUE TPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, MOMCK aHAJIOroB, (POPMYIMpPOBAaHKE BHIBOJIOB) ISl pELICHUS
MOCTaBJICHHOM 3a/auM, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HaHUs (HaOJrOAeHUE,
HAYYHBIN 9KCIIEPUMEHT) JUIsl U3yUYEHHUS Pa3INYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
MpOILIECCOB, C  KOTOPHIMU  BO3HHKAET HEOOXOAMMOCTb  CTalKMBAThCs B
npodeccruonanbHol chepe;

WCIIOIb30BAHUE  PA3JIMYHBIX  MCTOYHHMKOB  JUISI  TOJYYEHHUS] ~ XUMHUYECKOU
uH(OpMaINK, YMEHUE OICHUTh €€ JTOCTOBEPHOCTH JJISi JOCTIKEHUS XOPOIIUX
pe3yabTaToB B MpodhecCHoHaIbHOM cdepe;

npeomemHuix:

c(hOpPMHPOBAHHOCTh TPEACTABICHUNA O MECTE€ XHUMHUU B COBPEMEHHOW HAy4YHOU
KapTUHE MUpa; MOHUMAHWUE POJIM XUMHUU B (QOPMUPOBAHHMH Kpyrosopa u
(YyHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUs TPAKTUUECKUX 3a/1ay;
BJIQJICHE OCHOBOIOJIATalOMMMHU XUMUYECKUMU MOHATUSIMU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSAMH; YBEPEHHOE IMOJb30BAHUE XHUMHUYECKOM TEPMHUHOJOTHUEH W
CHUMBOJIMKOM;

BJIaJICHWE OCHOBHBIMU METOJAMU HAYYHOTO MMO3HAHUS, UCIOIb3YEMBIMU B XUMUHU:
HaOJIIOJICHUE, OIMCAaHUE, W3MEpPEHHEe, OHKCIEPUMEHT; YyMEHHEe 00paldaThiBaTh,
OOBSICHITH PE3YJIbTaThl MPOBEJIEHHBIX OMBITOB U JI€JIaTh BBIBOJABI, TOTOBHOCTH M
CIIOCOOHOCTH MPUMEHSITh METO/Ibl TTIO3HAHUS TIPU PEIICHUHU MPAKTUUECKUX 3a/1aY;
c(hOpPMUPOBAHHOCTb YMEHHUsI J1aBaTh KOJIMYECTBEHHBIC OIEHKH M TMPOBOAUTH
pPacy€Thl MO0 XUMUYECKUM (POpMyJiaM U YpPaBHEHUSIM;

BJIaJICHHE TPaBUJIaMU TEXHUKH O€30MaCHOCTU MPH HMCIOJIB30BAHUM XUMHUYECKHUX
BEIIECTB;



» c(hOpMUPOBAaHHOCTh COOCTBEHHOH TMO3UIMM IO OTHOUICHHI0O K XHWMHYECKOU
uH(pOpMaIIH, TOTYyYaEMOUN U3 Pa3HbIX UCTOYHUKOB.

COJEPXAHUE YYEBHOM JUCIUIIJIAHBI

BBenenue

Hayunble MeTo/1bI TO3HAHUS BEUIECTB U XUMUYECKHX SIBIICHU. PoJb 3KCniepuMeHTa
Y TEOPUH B XUMUU. MOJIETUPOBAHNE XUMUUECKUX MTPOLIECCOB. 3HAYCHUE XUMUMU.

1. OpraHmyeckasa XxuMus

1.1. OcHOBHBbIE NOHATHSA OPTraHMYECKO XUMIH U TEOPUA CTPOEHUS
OPraHM4YecKuX coeMHEeHU

IlIpeomem opzanuueckoii xumuu. 1Ipupo/iHbIC, NCKYCCTBEHHBIE U CUHTETUYECKHUE
oprannyeckue Beniecta. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTAHUYECKUMU.
BaneHTHOCTh. XMMHUYECKOE CTPOEHUE KAK MOPANOK COCIMHEHUS aTOMOB B MOJEKYJbI MO
BAJICHTHOCTH.

Teopua cmpoenus opeanuueckux coeounenuit A.M. Bymaepoea. OCHOBHbIE
MOJIOKEHUSI TEOPUM XHMHUYECKOTO CTpoeHus. M3omepus ©u H30MEpbl. XHUMHYECKHE
(dbopMyIIbI U MOJIENTA MOJIEKYJI B OPTaHUYECKON XUMHUH.

Knaccugpurkayusa opeanuueckux eewyecme. Knaccudukaiys BEmecTB M0 CTPOSHUIO
YIJIEPOJHOTO CKeJeTa U HaIW4Yuio (YHKIMOHAIBHBIX Tpymnmn. ['OMOJIOTM M TOMOJIOTHSL.
Havana nomenknatypsl [UPAC.

Knaccugpurkayua peaxuyuit 6 opeanuyeckou xumuu. Peakuum NTpUCOEINHEHHUS
(rupupoBaHUs, TAJOICHUPOBAHUS, TUIPOTaJIOTCHUPOBAHUS, Tuaparanuu). Peakuun
OTIIEIUICHUS (JETUAPUPOBAHUS, JACTUIPOTATIOTEHUPOBaHUs, JAeruaparanuu). Peaxkuun
3amenleHus. Peakuuu nzomepusannu.

emoncmpayuu. Mojenu MOJEKyl TOMOJIOTOB M HM30MEPOB OPraHMYECKUX
coenuHenuid. KauectBeHHOE OOHapyXeHHE YIJIepoja, BOJIOPOJAAa M XJopa B MOJIEKYJax
OpraHUYeCKUX COCIMHEHUH.

Jlabopamopnwvie onvimosi. VI3rOTOBICHUE MOJENEH MOJIEKYJ OpPraHUYECKUX
BEILECTB.

1.2. YriieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH

Ankanel. AJKaHbl: TOMOJOTUYECKUW P, U30MEpHUS U HOMEHKIIATypa aJKaHOB.
XUMUYECKUE CBOWMCTBA AJIKAHOB (METaHa, 3TaHA): FOPEHUE, 3aMEIICHUE, Pa3JIOKEHUE,
nerupupoBanue. [[pumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

Ankensl. JTUNEH, €T0 NOJIy4eHUE (JIETUAPUPOBAHUEM 3TaHa, JCMOJMMEPHU3ALNCH
MOJIMATUIICHA). ['OMOJIOruyeckuil psifi, u30Mepus, HOMEHKJIATypa aJlKeHOB. XHUMHUYECKUE
CBOMCTBA 3THJIEHA: TOPEHUE, KAUECTBEHHbIE peaKlnK (0OeciBeUrBaHe OPOMHON BOABI U
pacTBOpa MepMaHraHarta Kajiwus), TUapaTaius, noiuMmepusanus. [I[pumenenue sTuiieHa Ha
OCHOBE CBOMCTB.

Jluenvt u xayuyku. lloHdaTHE O JAMEHAX KaK YIJIEBOAOPOAAX C JABYMSI JBONMHBIMU
cBs3siMu. ComnpspKeHHbIE AMEHBbl. XHMMHUYECKHe cBoiicTBa Oyranuena-1,3 u u3ompeHa:
o0OecliBeunBaHWe OpPOMHOM BOAbI W TOJMMEpHU3alus B Kayuykd. HarypanabHbiii u
CUHTETHYECKUE Kayuyku. Pe3nHa.



Anxunsl. AuetriieH. XUMUYECKHE CBOWCTBA alleTUIICHA: TOpeHUe, 00eCliBeUnBaHNE
OpOMHOIi BOJIbI, MPUCOEAUMHEHHUM XJIOPOBOAOPOA U TuapaTanus. [lpuMeHeHune aneruiaeHa
Ha OCHOBE CBOMCTB. MexXKilaccoBasi U30MEPUS C alKaIUCHAMMU.

Apenpl. benzon. XuMudeckue CBOWCTBa OCH30J1a: TOPEHUE, PEAKIMHM 3aMEIICHUS
(ramorenupoBanue, HUTpoBanue). [I[puMenenne OeH301a HA OCHOBE CBOCTB.

Ilpupoonvie ucmounuku y2neeo0opooos. 11lpupoHeIi ra3: coctaB, IPUMEHEHHUE B
KAueCTBE TOILIMBA.

Hedts. CoctaB u nepepabotka Hedtu. [leperonka negtu. Hedprenpomykrsi.

Jemoncmpayuu. TopeHune MeraHa, STUJICHA, aneTWieHa. OTHOLICHWE METAaHa,
ATUJICHA, alleTWIeHa M OEH30Jla K pacTBOopaM IMEepMaHTaHaTa Kalus U OpOMHOM BOJIE.
[lonyuenue »oTuiieHa peakiuend Aeruaparallii 3TaHOJA, aleTUJeHa — TUIPOJIU30M
KapOuja Kaiuplus. Pa3znoxkeHue Kaydyka NpW HarpeBaHWHU, UCIIBITAHUE MPOAYKTOB
pasnokeHuss Ha HenpeneiabHOCcTh. Kommekmus oOpa3uoB HedhTHd U HEDTENPOTYKTOB.
Komnekmust «KamMeHHBI yroyib 1 NpoAyKIUsl KOKCOXUMUYECKOTO TPOU3BOACTBAY.

Jlabopamopuvie onvimor. O3HaKOMJICHHE C KOJUIEKIHEW o0OpasinoB HepTH u
MPOAYKTOB ee mepepaboTku. O3HAKOMIICHHE C KOJUICKIIMEH KaydyKoB M 0Opasiamu
W3JCIINI U3 PE3UHBI.

1.3. Kuciaopoacoaep:xamue opranudeckue coeIMHeHNsI

Cnupmot. Ilonyuenue sTaHona OpoOKEHHUEM TJFOKO3BI W THApATAIlMed JTHIICHA.
['uppokcunbHas rpynmna kak (yHKiuoHanbHasA. [loHATHE O MpenenbHBIX OJHOATOMHBIX
cnupTax. XUMHYECKHE CBOWMCTBA 3TAaHOJA: B3aUMOJCHCTBHUE C HAaTpueMm, O0Opa3oBaHUE
MPOCTHIX U CHOXKHBIX 2(UPOB, OKUCICHUE B anbAeruia. [IpuMeHeHune 3TaHoIa HA OCHOBE
CBOMCTB. AJIKOTOJIM3M, €T0 MOCJICICTBUS U MIPEAYTPEKICHHE.

[muieprH Kak MpeCTaBUTEIh MHOTOATOMHBIX CHUpTOB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHbIE CIUPTHL. [I[puMeHeHue rmuepuHa.

@Denon. Guznyeckre U XUMUYECKUE CBOMCTBA (heHona. B3aumMHoe BIMsSHNE aTOMOB
B MoOJeKyJie (eHona: B3aMMOJICHCTBUE C THUJIPOKCHIOM HATPHUSi U a30THOM KHCIIOTOM.
[Ipumenenue heHona Ha OCHOBE CBOMCTB.

Anvoezuowt. [lonsitue 06 anpaerunax. AapAeruiHas rpynna Kak QyHKIHOHATbHAS.
@opmManblieTu]T U €ro CBOWCTBA: OKHUCJIEHHWE B COOTBETCTBYIOIIYIO  KHUCIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOIIMI crnuptT. llomyyeHue anbAernioB OKHUCICHUEM
COOTBETCTBYIOLIUX CUPTOB. [IpuMeHeHne ¢popmainbieruia Ha OCHOBE €ro CBOMCTB.

Kapoonoevie kucnomwr. llonsitTue o0 KapOOHOBBIX KuciioTax. KapOokcuibHas
rpymnna kKak ¢QyHKIHOHANbHAsA. [OMOJIOTMYECKHM psAl TpeAesIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. [lonyueHue KapOOHOBBIX KHCJIOT OKHCIECHUEM aJibJIeTHUIOB.
XUMUYECKHE CBOMCTBA YKCYCHOM KHCJOTHI: OOIIHWE CBOMCTBA C MHUHEPAIbHBIMU
KUCIIOTaMU U peakuus sTtepuduxanuu. [IpumeHeHue yKCYyCHOM KHCIOThI Ha OCHOBE
CBOMCTB. BrIciine >KMpHBIE KUCIOTHI HAa IPUMEPE MATTbMUTUHOBON U CTEapUHOBOM.

Cnoswcnvie  3gpupor  u  orcupwr.  IlonydeHue CIOXKHBIX DPUPOB  peakuuen
srepudukanuu. Crnoxsbie >huUpbl B OpUposie, UX 3HaueHue. [IpumMeHeHue CIO0KHBIX
7(HUpPOB Ha OCHOBE CBOMCTB.

Kuper kak cioxsable dpupsl. Knaccudukamums xKupoB. XUMHUYECKHE CBOMNCTBA
KUPOB: TUIAPOJIHN3 U TUAPUPOBAHHME KUIKUX KUPOB. [IpriMeHeHHe XKUPOB HA OCHOBE
CBOMCTB. MbL1a.



Yeneeoowvr. YrneBonpl, ux kinaccuduxanusi: MoHocaxapuibl (Ir0Ko3a, (ppykrosa),
JUcaxapubl (caxaposa) U MmoJiucaxapu bl (KpaxMai U IeJUTI003a).

I'mroko3a — BemecTBo ¢ JBOMCTBEHHOM (DYHKIIMEH — albJACTHIOCITUPT. XUMUUIECKUE
CBOWCTBA IJIIOKO3bI: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpOMT,
cnupToBoe OposkeHue. [IpumMeHeHne roKo3bl Ha OCHOBE CBOWCTB.
3HayeHUE YIJIEBOAOB B KMBOW NPHUpOJIE M B KW3HM 4enoBeka. [loHsATHE O peakuumsax
NOJIMKOH/ICHCAIIMM W THJPOJM3a Ha MpPHUMEpPE B3aUMONPEBpPAILECHUN: I[iroko3a [[]
MOJINCAaXapH/I.

Jemoncmpayuu. OKucieHve cnupra B aiubjaeruj. KauecTBeHHbIE peakIUu Ha
MHOTOaTOMHbIE CIUPTHI. PacTBopuMOCTh (peHosa B BOZAE MpU OOBIYHOW Temmeparype U
npu HarpeBanuu. KadecTBeHHble peakumu Ha (eHon. Peakuus cepeOpsiHOro 3epkana
aIbJIETUAOB M TIIOKO3bl. OKHUCJIEHHE alIbJIETHUJOB M T[IIIOKO3bl B KHUCJIOTY C IOMOIIbIO
runpokcuaa menu (I11). KauectBennas peakuus Ha kpaxmani. Komnekuus 23pupHbIX Macel.

Jlabopamopnsie onvimosl. PacTBOpeHUE TIMIEPUHA B BOAEC M B3aUMOJECHCTBHUE C
ruapokcugaoM Meau  (II). CpoiicTBa yKCyCHOM KHCJIOTBHI, OOIIME CO CBOWCTBaAMU
MUHEPAIbHBIX KHCIOT. JlOKa3aTeabCTBO HEMPENEIbHOIO XapaKTepa JKHUAKOIO Kupa.
B3anmopeiicTBre MoKo3bl U caxapo3bl ¢ rugpokcugom Meau (II). KauectBennast peakuus
Ha KpaxMall.

1.4. A3orcoaep:xamue opranudeckue coequHeHus. [ommmepsol

Amunwr. Ilonstue o0 amuHax. AnudaTrudyecKue aMUHBI, WX KIAaCCU(PUKALUS U
HOMEHKJIAaTypa. AHWIMH, Kak OpraHudeckoe ocHoBaHue. llonyueHue aHWIMHA U3
HUTpoOeH30a. [I[puMeHeHre aHnInHa Ha OCHOBE CBOMCTB.

Amunokuciomsl. AMUHOKHMCIOTBI KaKk  aM@oTepHble  IU(YHKIHOHAIbHBIC
OpraHUYeCcKUEe COeIUHEHUs. XUMHUYECKHE CBOMCTBA aMUHOKHCIOT. B3aUMOJICHCTBUE CO
eJIo4aMM, KUCIOTaMH U APYT C IpyroM (peakius noiaukoHaeHcanuu). [lentuaHas cBsa3b
u nonmnenTtuasl. [[puyMeHeHrne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benxu. llepBuunas, BTOpUYHAsA, TPETUYHAS CTPYKTYpbl OENKOB. XHUMHUYECKUE
CBOMCTBa OEJIKOB: TOpEHHUE, JeHaTypalus, THIPOiIn3, [IBETHbIE peakuuu. buonornyeckue
GyHKITUN OEITTKOB.

IHonumepw. benku v movcaxapuibl Kak OMOTIOTUMEPHI.

[Inactmaccsl. IlomyueHne nmoimMMepoB peakuuerd NOJMMEPU3AaLMU U IOJMKOHICHCALUU.
TepMoruiacTUYHBIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpeacraBuTenu miacTMace.
Bonokna, ux kinaccudukanus. Ilomyuenue BOJOKOH. OThenbHbIE NPEICTABUTEIN
XUMUYECKUX BOJIOKOH.

Jemoncmpayuu. B3auMOJEUCTBUE aMMHMaKa W AHWIMHA C COJSIHOM KHCIIOTOW.
Peakius anwimnHa ¢ 6poMHoOM Bofo. Jloka3aTenbCcTBO HAMMUUS (PYHKIIMOHATBHBIX TPYII
B pacTBOpax aMHUHOKHUCIOT. PacTtBopeHne u ocaxieHue OenkoB. L[BeTHble peakiuun
0enkoB. ['opeHne NTUYBEro Nepa v MEePCTIHOW HUTH.

Jlabopamopnsie onvimol. PactBopenue OenkoB B Boje. OOHapykeHue OETKOB B
MOJIOKE U B MsICHOM OynboHe. JleHaTypauusi pacTBopa Oejlka KypHHOIO siflia CIIUPTOM,
pacTBOpaMu COJIEH TSKENBIX METAJIOB U MPU HarpeBaHUU. Penienne sKkcrnepuMeHTaaIbHbIX
3a/a4 Ha WJICHTU(DHUKAIMIO OpraHWYEeCKUX coequHeHud. Pacmo3HaBaHue TuractMacce u
BOJIOKOH.

2. O0masi ¥ HeopraHu4YecKass XuMus



2.1. OcHOBHbIEC IOHATHUS U 3AKOHbI XMMHUH

Ocnoenvte nonamusa xumuu. BeumectBo. Atom. Mosnekyna. XUMAYECKUN 3JIEMEHT.
Annotponus. [IpocTeie U cioxHble BellecTBa. KaueCTBEHHbI U KOJTMYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKUE 3HAKU U (GopMyiibl. OTHOCUTEIIbHBIE aTOMHAsl W MOJEKYJsIpHas
Maccel. KonmnuecTBo BemecTna.

Ocnoenvte 3akonvt xumuu. CTeXuoMeTpusi. 3aKOH COXPAHEHUs MacChl BEIIECTB.
3aKOH TOCTOSTHCTBA COCTaBa BEUIECTB MOJEKYJISAPHOW CTPYKTYphl. 3aKOH ABOrajpo u
CJIEICTBUS UX HETO.

PacueTHble 3a7aun Ha HaXOXJIEHHUE OTHOCHUTEIHHON MOJICKYJIIPHON MaccChl, ONPEICIICHHE
MacCOBOM JIOJIM XUMHYECKHUX JIEMEHTOB B CJI0)KHOM BEIIIECTBE.

Jlemoncmpayuu. Mopaenu atoMOB XUMHUYECKUX D3JEMEHTOB. Mojaenu MoJeKynl
MPOCTBIX W CJIOXKHBIX BemiecTB (1apo-crepxkHeBbie U CrroapTa-bpurne6a). Komiekius
MPOCTBIX M CIIOKHBIX BellecTB. Hekoropble BemiecTBa KonmuuecTBOM | moisb. Mopenb
MOJIIPHOTO 00beMa razoB. Asuiotponus Gocdopa, KUCIopoaa, 0JI0Ba.

2.2. lleproanyeckuii 3aKOH M NMePUOANYECKASI CHCTEMAa XUMHYECKHUX 3JIEMEHTOB
.. MeHnaesieeBa U CTpOEHHUE aTOMA

Hepuoouueckuni 3axon JI.U. Menoeneeea. Otkpouitue [.M. MeHnnaeneeBbM
nepuoandeckoro 3akona. [lepuognaeckuii 3akon B popmymmposke [[.1. Menneneena.
[lepumomuueckass TabiMila XUMHUYECKHX DJIEMEHTOB — Tpaduueckoe 0TOOpakeHue
nepuoanueckoro 3akoHa. CTpyKTypa NEpUOIWYECKONW TaONMIlbl: MEepUoabl (Majble U
OoJblIKe), TPYNIbI ([JIaBHAS U TOOOYHAs).

Cmpoenue amoma u nepuoouueckuii 3axkon /[.U. Menoeneesa. AToM — clnoxxHas
yactuna. Anpo (MpoTOHBI U HEUTPOHBI) U DJIEKTpOHHAS oOosiouka. M3oromnsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB MajibIX TNepuoaoB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX  O0OJIOYEK aTOMOB DJIEMEHTOB OOJIBIIUX MEPUOJIOB  (MEPEXOIHBIX
aneMeHToB). [lonsitue 06 opbutansax. S-, p- u d-Opburanu. DNeKTpOHHbIE KOHPUTYpAITUU
aTOMOB XMMHUYECKUX AJIEMEHTOB.

CoBpeMeHnHas (GpopMyIHpOBKa MEPUOJANYECKOrO 3aKOHA. 3HAUYECHUE TIEPHUOUIECKOrO
3aKOHA W TEPUOAUYECKONM CHCTEMBbI XuMuU4Yeckux sneMeHToB [[.M. MeHnneneea mist
pPa3BUTHUA HAYKU U IOHUMaHUSI XUMHUYECKOW KapTHUHBI MUPA.

Jemoncmpayuu. Paznuunbie (HOpPMBI NEPHOAUYECKOHM CHUCTEMBI XHUMHUYECKUX
anementoB .M. MennaeneeBa. JluHamuueckue TaOMMIBI IS MOJAEIHUPOBAHUS
MEPUOUYECKON CUCTEMBI. DIEKTPU3ALM TEJN U UX B3aUMOJICHCTBHUE.

Jlabopamopnsie onvtmol. MoaenupoBaHue MOCTPOCHUS TEPUOAUYECKON TaOIUIIBI
XUMHUYECKUX IJIEMEHTOB.

2.3. CTpoeHue BemecTBa

Honnaa xumuueckaa ceazv. Katronsl, ux oOpa3oBaHuE U3 aTOMOB B pe3yJibTare
mpoliecca OKHUCIEeHUs. AHHMOHBI, UX OOpa3oBaHHE W3 aTOMOB B pe3ysbTaTe Ipoliecca
BOCCTaHOBJICHUS. OHHAs CBSI3b KAaK CBSA3b MEXKAY KAaTMOHAMM M aHMOHAMHU 33 CUeT
AIIEKTpOCTAaTUUYEeCKOro mnpuTshkeHus. Knaccudukamuss HWOHOB: TO COCTaBy, MO 3HAKY
3apsiga, MO HAJIWMYMIO TUAPATHOM 000s104ku. VOHHBIE KPUCTATMYECKUE PEIICTKH.
CBoiicTBa BELIECTB C MOHHBIM TUIIOM KPUCTAJTIMYECKON PEIIETKH.

Kosanenmnaa xumuueckaa ceazb. Mexanusm 00pa3oBaHUs KOBAJICHTHOW CBSI3U
(OOMEHHBII UM  JIOHOPHO-AaKLUENTOPHBIN). DIEKTPOOTPHULATEILHOCTh. KoOBaJIeHTHbIE
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MOJISIPHAs. M HENoJisApHas CBsA3U. KpaTHOCTh KOBAJIEHTHOM CBSI3U. MOIIEKYJSIDHBIE H
aTOMHBIE KpUCTAJNINYeCKUE perreTku. CBOMCTBA BEIIECTB C MOJIEKYJISIPHBIMA M aTOMHBIMU
KPUCTAUTMYECKUMH PEIICTKAMU.

Memannuueckaa ceéa3zp. Merajunueckas  KpUCTAUIMYECKAash  peEIIETKA U
MeTaJuIMYeCcKasi XUMUYecKas CBA3b. DU3ndeckne cBOKWCTBA METAIIIOB.

Azpecamnple cocmoanua eeuwyecmeé u 6000poOHas ceéA3b. TBepnoe, XKHUIKOE H
razoo0paszHoe cocTosiHUs BemiecTB. [lepexos BemecTBa U3 0OJHOTO arperaTHOro0 COCTOSHUSA
B Ipyroe. BonoponHas CBs3b.

Yucmoie eewjecmea u cmecu. Ilonatne o cmecu BewmecTB. [OMOreHHbIE H
rereporennbie cmecu. CoctaB cMeceil: 00beMHasi 1 MaccoBasl J10JIM KOMIIOHEHTOB CMECH,
MaccoBas J10J11 IPUMECEH.

Jucnepcuvie cucmemwr. Ilonsitue o nucnepcHoit cucreme. JucnepcHas ¢asza u
nucnepcuonHas cpena. Knaccuduxanus nucnepcHbix cucteM. [ToHSATHE O KOJUIOMIHBIX
CUCTEMAX.

Jemoncmpayuu. Mopaenb KpUCTaNIMUECKON pereTky xjaopuaa Hatpus. OOpasiibl
MHHEPAJIOB C HOHHOM KPUCTAJUIMYECKOM PELISTKOW: KalbuWuTa, ranura. Mopenu
KPUCTAJUIMUECKUX PEIIETOK «CyXOro JjbAa» (MW Hoja), aliMasa, rpadura (Wim KBapua).
[Tpubops! Ha xuAKUX KpucTamwiax. OOpa3ibl Pa3IMIHBIX JUCTIEPCHBIX CUCTEM: dMYJILCUH,
CyCIeH3uH, a3po3oJeit, reneit u 3omeit. Koarymsamus. Cunepesuc. Ddpdext Tunmans.

Jlabopamopnsie onvimal. 11puroToBiieHNE CYyCIIEH3MM KapOOHaTa KaJlbIIUSl B BOJIE.
[lonyuenne sMynbCcMM MOTOPHOTO Macia. O3HAKOMIIEHHE CO CBOWMCTBAMHU JUCIIEPCHBIX
CUCTEM.

2.4. Boxa. PacTBOpbI. DJIEKTPOJIUTHYECKAS JUCCONNALIUSA

Booa. Pacmeopwvl. Pacmeopenue. Bona xak pacTBOpUTENb. PacTBOpUMOCTH
BelllecTB. HachIlIEHHbIE, HEHACHIIIECHHBIC, MEPECHIIICHHBIE PAaCTBOPhl. 3aBUCHUMOCTD
PacTBOPUMOCTH Ta30B, KUAKOCTEH U TBEP/BIX BEIIECTB OT Pa3TUYHBIX (PaKTOPOB.
MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA.

Anexkmponumuyeckaa  ouccoyuayun.  DIEKTPOJUTBI U HEDJIEKTPOUTHI.
OneKTpoauTHiecKas auccouuanus. MexaHu3Mbl 3JEKTPOJUTUYECKON AUCCOUMALNAN IS
BEIIECTB C PpPA3IMYHBIMU TUIAMH XUMHYECKOW CBsizu. [uwapaTtupoBaHHbIE U
HEruIpaTUpOBaHHble WOHBL. CTENEeHb 3JIEKTPOJUTHYECKOM nuccouuannu. CUIbHBIE WU
cia0ble MEeKTPOAUTHl. OCHOBHBIE MOJIOKEHUS TEOPUHU IIEKTPOIUTUYECKON TUCCOIUALNY.
Kucnorel, 0CHOBaHUS U COMM KaK 3JIEKTPOIUTHI.

Jemoncmpayuu. PactBopuMOCTh BenlecTB B Boje. CoOupaHue ra3oB METOAOM
BBITECHEHUSI BO/bI. PacTBOopeHHe B BOjE CEPHOM KHUCIOTHI M cojell ammoHus. OOpa3ibl
KpUCTAJUIOTUAPATOB.  M3roTOBIIEHWE THUICOBOW MOBS3KU. McnbITaHME  pacTBOPOB
AIIEKTPOJIUTOB M HEAJNEKTPOJIUTOB HA MPEIMET AMCCOLMALMU. 3aBUCUMOCTh CTEICHU
AIIEKTPOJIUTUYECKON JHCCOIMAlMA YKCYCHOM KHCJOTBI OT pa30aBlieHUs pacTBOpa.
JIBMKEHHE OKpALIEHHBIX HOHOB B AJIEKTPUUECKOM MoJie. [ IpurorosieHue xecTkoi BOAbI U
ycTpaHeHue ee kecTKocTH. Monuthl. OOpa3ubl MHHEPAIbHBIX BOJ  Pa3IU4YHOIO
Ha3HA4YCHHSI.

Ilpaxkmuueckoe 3anamue. I IpuroToBieHue pacTBoOpa 3aJaHHOM KOHLICHTPALIMH.

2.5. Kinaccuguxanust HCOPraHM4ecKMX COeJMHEHUN M UX CBOMCTBA
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Kucnomwt u ux ceoiicmea. KucioTsl Kak SJIEKTPOIMTHI, UX KiIacCUUKAIMS T10
pa3IMYHBIM ~ TpPU3HAKaM. XUMHYECKHE CBOMCTBAa KHCJIOT B  CBETE€ TEOpHUU
AIIEKTPOJIUTUYECKON Juccoranui. OCOOEHHOCTH B3aUMOJICHCTBHUS KOHIICHTPUPOBAHHOMN
CEPHOM U a30THOM KUCJIOT ¢ MeTaiiaMu. OCHOBHBIE CIIOCOOBI MOTYYEHUS! KUCITIOTHI.

Ocnosanusn u ux ceoitcmea. OCHOBaHUS KaK AJIEKTPOIHTHI, MX Kiaccuukaius 1mo
pa3IMYHBIM  TMpPU3HAKAM. XHMHUYECKHE CBOMCTBA OCHOBAHUW B CBETE€ TEOPUU
ANEKTPOIUTUYECKON JHcconranuu. Pa3lioxeHne HepacTBOPUMBIX B BOJE OCHOBaHMM.
OcHOBHbIE CTTOCOOBI OTYYEHUSI OCHOBAHUM.

Conu u ux ceonicmea. Conu kak 3NeKTponuTbl. CoJlM CpeaHUE, KHUCIBIE U
OCHOBHbIE. XHMMHMYECKH CBOMCTBA COJIEM B CBETE€ TEOPUHM DJIEKTPOJIUTUUECKOU
nucconuanuu. CriocoOwl mosydeHus coneil. ['maponus coneil.

Okcuovl u ux ceoiicmea. ConeoOpa3yllue U HECoJIeoOpas3yIomme OKCHIbI.
OcHoBHBIE, aM(OTEepHbIE W KUCIOTHBIE OKCHJbI. 3aBHCHUMOCTb XapakTepa OKCHIa OT
CTENIEHU OKHCIIEHUA OO0Opa3yloliero ero wmetamia. XUMUYECKHE CBOMCTBA OKCHUIIOB.
[TosryueHue OKCUIIOB.

Jemoncmpayuu. B3auMoelicTBAE a30THOM U KOHUEHTPUPOBAHHOW CEPHOU KUCIIOT
¢ merayutamu. ['operne dochopa u pacTBOpeHHe MpOAyKTa TopeHus B Boje. [lomydenue u
cBoiicTBa amdoTepHOro THiapokcuaa. HeoOpatumbrii TuUaponM3 KapOuja KaiabIlus.
OOpaTuMbIil TUIPOJIU3 COJIEH PA3IMYHOIO THUIIA.

Jlabopamopnwvie onvimel. VcnbiTaHue pacTBOPOB  KHCIOT —HMHIAUKATOPAMM.
B3aumopeiictBue MeTayuioB € KUCIOTaMH. B3auMOJEHCTBHE KHUCIOT € OKCHUAAMHU
METAJUIOB. B3anMOIeliCTBUE KUCIIOT C OCHOBAaHUSAMU. B3auMOIENCTBHE KUCIIOT C COJIAMU.
HcnpiTaHne pacTBOpPOB IIEIOYEN WHAUMKATOpaMHu. B3anmonencTBue IIenodyer ¢ COJSMMU.
PaznoxeHue HepaCTBOPUMBIX OCHOBAHMIA.

BzaumoneinctBue cosieit ¢ metaiuiaMu. B3anmozgencTBue coner apyr ¢ apyrom. ['maponus
COJIEH Pa3JIMYHOrO THUIIA.

2.6. XumMn4yecKkue peakuuu

Knaccugpurkayusa xumuueckux peakuyuin. Peakuyu COeIUHEHUs, Pa3JI0KEHHUS,
3amemienus, ooMena. Karanurnaeckue peakiuu. OOpaTimbie U HEOOpaTUMbIE PEAKIUU.
['oMOreHHbIE ¥ TE€TEPOTEHHBIE PeaKIMU. DK30TEPMUUYECKUE U FHAOTEPMUUYECKUE PEAKIIUU.
TemnoBoit apdexT xumudeckux peakuuit. TepMoxuMudeckue ypaBHEHUSI.

OKuciumenvHo-60CCmMAano8UmMesbHble peaxkuuu. CreneHb OKHCJICHUS.
Okucnurennb U BOCCTaHOBJIIEHME. BoccTaHOBUTENb U OKHUCHEHHUE. METO 3JIEKTPOHHOTO
OayiaHca JIsl COCTaBJIEHUS YPAaBHEHUN OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Crkopocmb xumuueckux peaxyuii. IloHATHE O CKOPOCTHM XHMHUYECKUX PEAKIIMM.
3aBUCHUMOCTh CKOPOCTH XHMMHYECKHX PEaKIUil OT pa3IuyHbIX (DAKTOPOB: MPHUPO/IBI
pearupyromux — BEIIECTB, WX  KOHUEHTpAlHMH,  TEMIIEpaTypbl,  IOBEPXHOCTH
CONPHUKOCHOBEHUS U UCTOJIb30BAaHUS KaTaJIn3aTOPOB.

Oopamumocmev xumuueckux peaxyuit. OOpaTUMble U HEOOpPATUMBIC PEAKIIUH.
XUMHUECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEIICHHUS.

Jlemoncmpayuu. IlpuMepbl HEOOpaTHMMBIX peaKUHi, UAYIIUX C OOpa3oBaHUEM
ocajJika, ra3a Wiu BOJbl. 3aBUCUMOCTb CKOPOCTH pPEaKIMH OT HPHUPOIbl PEarupyromimx
BeIecTB. B3anMopeicTBie pacTBOPOB CEPHOM KHCIOTHI C PacTBOpaMU THOCYJb(hara
HAaTpUsl Pa3IMYHOM KOHLUEHTpPAUUM W TeMIeparypbl. Mojaenp KHUISIIEro  CJosl.
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3aBUCHUMOCTh CKOPOCTH XMMHUYECKON pPEaKUuU OT MPUCYTCTBUS KaTaIU3aTopa HA MPUMEPE
pa3iiokKEHUE MEPOKCUIA BOAOPO/Ia C MOMOIIBIO JUOKCHIa MapraHia 1 Karainassl. Mopenb
NeKTponu3epa. MoJenb 3JEKTPOJM3HOM BaHHBI JUIS IIOJIYYECHHUS altOMUHUA. Moneib
KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnusie onvimel. Peakuys 3aMelieHUs] MEIU JKEJIe30M B pacTBOPE MEAHOTO
Kynopoca. Peakmuu, waymnme ¢ oOpa3oBaHHMEM OCajaKa, Ta3a WIA BOABL. 3aBUCHMOCTH
CKOPOCTH B3aUMOJICUCTBUS COJISIHOM KUCJIOTHI C META/NIAMHU OT UX IPUPObl. 3aBUCUMOCTb
CKOPOCTM B3aUMOJACHCTBUS LHMHKA C COJIIHOM KHCJIOTOM OT €€ KOHLEHTPalHH.
3aBUCUMOCTh CKOpOCTH B3aumopeiicTBus okcuga meau (II) ¢ cepHoil KuUCIOTOM OT
TEeMIEPaTyPHhl.

2.7. MeTaJuibl M HEMETAJLJIBI

Memannst. OcCOOEHHOCTU CTPOEHHUS aTOMOB U KpucTauioB. dusznueckue cBOMCTBA
MetasuioB. Knaccudukaiys METamioB Mo pa3aIuyHbIM IpU3HAKaM. XUMUYECKHUE CBOICTBA
METAJJIOB. DIEKTPOXUMUYECKUH P HAIPSKEHUI METAILUIOB. MeTallsioTepMus.

OO6mue crocoObl monydeHus: metawioB. [lonarue o Meramtypruu. [lupomeramtyprus,
TUAPOMETAILTYPrUs U dNeKTpoMeTaiTyprus. CriiaBbl YEpHbBIEC U LIBETHBIE.

Hememannwst. OcoOEHHOCTH CTpOEHUST aTOMOB. HemeTainsl — mpocThie BelecTBa.
3aBUCHUMOCTh CBOWMCTB TajJOr€HOB OT WX TMOJOXKEHUS B TEPUOJUYECKON CHUCTEME.
OKuUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTU OT HX
MOJIOKEHUS B PATY JIEKTPOOTPULIATEIHLHOCTH.

Jemoncmpayuu. Komwiekuuss  MetauioB.  B3aummonpencTtBue  MeETauIOB  C
HEeMeTaulaMHu (>KeJie3a, IIMHKAa W aJIIOMUHHS C CEpOM, aJTIOMUHHUSI C HOJIOM, CYPbMBI C
XJIOPOM, TOPEHHE KeJie3a B xjiope). ['opeHre MeTajuioB. AJTFOMUHOTEPMHUS.

Komnekuus nemeramioB. ['openue HemetamioB (cepbl, ¢ocdopa, yrig). BeitecHenue
MEHee aKTUBHBIX TaJIOTEHOB U3 PACTBOPOB UX COJIEH 00Jiee aKTUBHBIMU T'aJIOT€HAMH.
Mozens NpOMBIIUIEHHOW YCTAaHOBKH [JISl MIPOM3BOJICTBA CEPHOM KUCIOTHL. Monenb nedn
JuTst 00kura n3BecTHsKa. Komnekuuu npoayKiuii CHIIMKaTHON MPOMBIIIUIEHHOCTH (CTEKIIa,
dapdopa, dasHca, IIeMEHTa pa3TMIHBIX MapOK U JIp.)

Jlabopamopnusie onvimol. 3akanka u oTnyck ctain. O3HaKOMJIEHUE CO CTPYKTYypamMu
ceporo u 6enoro uyryHa. PacrioznaBanue py/ sxesesa.

Ilpakmuueckue 3anamus:

[Tonyuenue, coOupanue U paclio3HaBaHUE Ira30B.
PelieHne skcriepuMeHTaNIbHBIX 3a/1a4.
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O0bem y4yeOHOM TUCHMIIIMHBI U BUAbI Y4e0OHOH padoThI

Bun yue6HO# paboThI

O0BeM 4acoB

MaxkcuMasibHas yyeOHas HArpy3Ka (Bcero) 171
Oos3aTenbHas ayIMTOPHasi yueOHasi Harpy3Ka (Bcero) 114
B tom uucre:

[TpakTHueckue 3aHsTHs 58
CamocTosiTesibHasi padoTa cTyeHTa (BCero) 57
B tom uncie:

BreaymuropHas camoctosiTenbHas pabora 31
WuauBuayalibHble 3aaHUS 26

ITpomexxyTouHas arrectauus B popme qudpepeHIMPOBaHHOIO 3aUeTa
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TemaTH4ecKuil IVIAH U COAEPKAHUE YIeOHOM JMCIUITHHBI « XHMHUS»

HamnmenoBanue Copepxanne yaeOHOTO MaTepHaia, J1abopaTopHbie paObOTHl U MPAKTUIECKUE 3aHATHSA, O6BeM YpoBeHb
pas3zenos caMoCTOsATeIbHAS paboTa CTYIEHTOB 4acoB YCBOCHHUS
Baenenne 1 | Beenenne. T.b. B kabuneTe xumMun 1 2
Pazpgen 1. Coaepxanue yue0HOI0 MaTepuaJia 42 ;

Oprannyeckas 2 ITpenmet opraHn4eckoil XMMUHU 1 2

XUMHAs 3 BaneHTtHOCTh 1 2
4 Teopust crpoeHust opraandeckux coenuHernid A.M. bytneposa 1 2
5 [ToHATHE O TOMOJIOTHH M U30MEPUHU 1 2
6 Knaccudukarms opraHn4eckux BEIIecTB 1 2
7 Knaccudukanms peakuuil B OpraHMIeCcKOi XUMHH 1 2
8 JlaGopaTopHuslii onbIT Nel V3roroBiaeHne Mosienell MOJIEKYI OPraHUYECKIX BEIIECTB 1 -
9 JlaGopaTopHslii onbIT Ne2 M3roToBieHHe MOJeNeii MOJIEKYT OPTaHUYECKHUX BEIIECTB 1
10 | AnxaHsl 1 2
11 | AnkaHsl 1 2
12 | AnkeHsl 1 2
13 | Ankensl 1 2
14 | JlueHsl B KayIyKu 1 2
15 | Ankunbl 1 2
16 | AnkuHbl 1 2
17 | Apens 1 2
18 | IlpupomHble HCTOYHUKH YTIIEBOIOPOIOB 1 2
19 | JladopaTopHblii onbIT Ne3 O3HaKOMIICHHE C KOJUIEKIIHEH 00pa3oB HeQTH U IPOAYKTOB €€ 1

nepepadoTKu
20 | JladopaTopHbIii onbIT Ned O3HAKOMIICHHE C KOJUIEKITNEH KaydyKOB M 00pa3amMu U3AeIHid 1

13 PE3UHBI
21 | KouTpoasHas padora Nel YieBogopoabl ¥ MX HPUPOTHBIE HCTOYHHUKA 1
22 | Couptsl 1 2
23 | ®eHon 1 2
24 | Anpaerunabl 1 2
25 | KapOoHOBBIE KHCTIOTHI 1 2
26 | CnoxxHble 3UPHI U )KUPBI 1 2
27 | YmeBoasl 1 2
28 | JlaGopaTopHBbIii onbIT NeS PacTBopeHue IMMIIeprHHA B BOJIE M B3aUMOJCHCTBHE C 1

ruapokcusiom Meau (1)
29 | JlaGopaTtopHbIii onbIT Ne6 JKupsl, cBOicTBa )KHPOB 1
30 | JladopaTopHbIii onbIT Ne7 CBoMCTBA YKCYCHOM KHCIIOTHI, OOIIHE CO CBOMCTBAMH 1
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MUHEPAIBHBIX KUCIIOT

31 | JlabopaTopHbIii onbIT Ne8 B3anmMozelicTBre IIFOKO3BI M caxapo3sl ¢ rugpoxcuoM meau (1) 1
JlaGopaTopHuslii onbiT Ne9 KadecTBeHHas peaknys Ha KpaxMall
32 | KourpoasHas pabdora Ne2 Kucnoponcoaepskaiue opraHUueCKUe COeTUHEHUS 1
33 | AMuHBI 1
34 | AMHMHOKHCIIOTBI 1
35 | benkn 1
36 | JladopaTopHbIii onbIT Nel0 PacTBopenue OenkoB B Bosie 1
37 | JladopatopHbIii onbIT Nell OOHapy)eHHE OCIKOB B MOJIOKE U B MSCHOM OYyIThOHE 1
38 | JlabopartopHbIii onbIT Nel2 Jlenaryparus pacTBopa Oeiika KypHHOTO siidlja CIIUPTOM U TIPH 1
HarpeBaHUM.
39 | KouTpoabHas padora Ne3 AzoTcoaepkaiiue OpraHndecKue COeTUHEHMS 1
40 | IlmacTmaccel 1
41 | BomokHa, MX KIacCUPUKAIHAS 1
42 | IlpakTnyeckas padora Nel Pacrio3sHaBaHue njaactMacc U BOJIOKOH 1
43 | IpakTnyeckas padora Ne2 PerieHre 3KCIIEpUMEHTAIBHBIX 33/1a4 HA HIACHTU(DUKAIHIO 1
OpPraHMYeCKUX COeJIMHECHUM
CamocrosiTeqibHas padoTa 28
1 OTBeTHTH Ha BOIPOC MHCbMEHHO B TeTpaau: OpraHuuecKkas XuMus B poecCui. 1
2 TToaroroButh noKiIan: Pojb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTHH MUPOBOM 1
OpPTaHUYECKOH XUMHUH.
3 Ionrorosuts moxman: buorpadus A.M. byrieposa. 1
4 HazoBuTe npenmMymiecTBa MpupoIHOTO Ta3a Mepesi APYTUMH BUIAMH TOIIIMBA. 1
5 [TonroToBuTh AOKIAA: YIIIEBOJOPOJHOE TOIJIMBO, €r0 BUABI U Ha3HAYCHUE. 1
6 [MoaroroButh pedepar: Mcropust OTKpBITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX 1
MectopoxkaeHuit B PO.
7 IToaroroBuTh NOKIaA: ApOMaTHUECKHE YIIEBOAOPOIbI KaK ChIPhE LIS IPOU3BOACTBA 1
MIECTUIIHUIOB.
8 [MoaroroBuTsh noknan: Pazeurue caxapHoii mpoMeinuieHHOCTH B Poccuu. 1
9 [MoaroroBuTh pedepar: DTaHON: Benmuyaiiliee O1aro u CTpaIIHoe 3J0. 1
10 | IloaroToBUTH HOKIAM: AJKOTOIU3M H €ro Mpo(MIakTHKA. 1
11 | IoaroroButs HoKian: MypaBbpHHast KHCIIOTa B IPUPOAE, HAYKH U IPOM3BOJICTBE. 1
12 | oaroroButsh pedepar: Gopmasbaerin Kak OCHOBA TOJyYESHUs BEIIECTB U MATEPUAIIOB IS 1
Moe# npodecCHOHATIbHOM AESTEIbHOCTH.
13 | IloaroroButs goknan: JKupsl kKak IPOAYKT MUTAHUS U XUMUYECKOE CBIPHE. 1
14 | IloaroroButs fokinan: Cunrerndeckue mMoromme cpeactsa (CMC): tocTonHCTBa U 1

HCOOCTATKH.
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15 | IoaroroButs pedepar: Mcropus ykcyca. 1
16 | OtBeruts Ha Bonpoc NucbMeHHO: Uto Takoe Maprapun? Kak ero nomyuatot? 1
17 | OTBeTUTH Ha BOIPOC MUCHEMEHHO: UeM OTINYAIOTCS HaTPUEBBIE MbUIA OT KaJIMEBBIX? 1
18 | IToaroroButk goknan: @peoHsl, 3HaUCHHUE, TPUMEHEHHE U UX DKOJIOTHS. 1
19 | HoaroroButk nokiaz: benkoBas 0cCHOBa UMMYHUTETA. 1
20 | OTBeTuTh Ha BOIPOCHI MUCbMEHHO: Kakue BemecTBa Ha3pIBAlOT aMUHOKUCIIOTAMH, a KaKHue — 1
Oenkamu? Yto obriero Mexky STHMH KjlacCaMH OPTaHUYECKUX COSTMHEHHN?
21 | Hoarorosuts pedepar: PacmmppoBka reHoma deroBeKa. 1
22 | OTBeTHTHL Ha BOMPOC MUCEMEHHO: [ToueMy MpH MOBBIIIEHUHU TeMIiepaTypsl 10 42 °C 1
(hepMeHTHI nepecTatoT «pabdorars»? UTo ¢ HUMH IPOUCXOIHUT?
23 | IoarotoButhk nokian: buorpadus .. Menneneera. 1
24 | TloaroroButh foknai: [Ipeamockuiku co3aanus nepuoaunueckoit cucremsl /1.1, Menneneesa. 1
25 | Ioarorosuts pedepar: IlmacTmaccsl — COBpeMEHHbBIE KOHCTPYKIIMOHHBIE MaTepHAIIBI. 1
26 | IoaroroButk nokian: Karanuzatopsl, NOHATHE, UX POJIb B )KU3HU YEJIOBEKA. 1
27 | HoaroroButh coobmenue: KocMernyeckne rem. 1
28 | IloaroroButs nokinan: IlpumeHenue cycneH3uil 1 SMyabCUN B CTPOUTEIHCTBE. 1
Paznen 2. Copep:xaHue yueOHOro MaTepuaJa 70
O0masn u 44 | OcHOBHBIE NOHSTUS XUMUHU 1 2
HeOpraHuyveckas 45 | OCHOBHBIE 3aKOHBI XUMHH 1 2
XUMUs 46 | OcHOBHBIE 3aKOHBI XUMUHU 1 2
47 | IlepmogmyecKuil 3aKOH U MEPHOANIECKAs CIcTeMa XUMHUdIecKuX 3nemeHToB .M. Menneneena 1 2
48 | IlepunogmyecKuil 3aKOH U MEPHOANIECKas CIcTeMa XUMHUdIecKuX 3nemenToB .M. Menneneena 1 2
49 | Crpoenne aroma 1 2
50 | Crpoenue atoma 1 2
51 | DnexTpoHHBIE KOHOUTYpAIIHA ATOMOB XUMHUYECKUX DJIEMEHTOB 1 2
52 | DnexTpoHHBIE KOHOUTYpAIHA aTOMOB XUMHUYECKUX DJIEMCHTOB 1 2
53 | 3HayeHHe MePHOANIECKOr0 3aKOHA W IEPHOANIECKON CHCTEMBI XUMUYIECKHX >eMeHToB J[. 1. 1 2
MeHnpeineeBa
54 | JlaGopatopHslii onbIT Nel3. MoaennpoBaHre TOCTPOCHHSI IIEPUOMIECKON TaOIHIIBI 1
XHUMHYECKUX 3JIEMEHTOB
55 | KoutpoJasHas padora Ned Ctpoerne aroma. [lepuonmaeckuii 3aKoH 1
56 | Monnas xumuueckast cBsi3b. VIOHHbIE KPUCTAJUIMUECKUE PEHIETKH 1 2
57 | KoBaneHTHast Xumudeckasi cBsi3b. MOJIEKYIISIpHBIC M aTOMHBIE KPUCTAIIMYECKHUE PEIIETKU 1 2
58 | Metammnueckas XMMHUECKas CBA3b U METAJUTMUECKasl KPUCTAIUTMUECKas pPeIeTKa 1 2
59 | BomopoaHas XuMHUYecKas CBSI3b 1 2
60 | JladopaTopHbIii onbIT Nel4 OmnpezneneHue BUJIOB KPUCTAJUTMUECKUX PEIIETOK BENIECTB 1
61 | Ilonsitue o cMecu BelecTB. [ OMOTEHHBIE M T€TEPOTECHHBIE CMECH 1 2
62 | JlucnepcHble CUCTEMBI 1 2
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63 | JlabopaTopHblii onbIT NelS O3HakoMIICHHE C TUCTICPCHBIMHA CHCTEMaMH
64 | KommougHble CHCTEMBI 1 2
65 | Koutpoasnas pagora NeS CtpoeHue BelecTsa 1
66 | JlabopaTopHblii onbIT Nel6 [TpuroToBieHne cycneH3un KapOoHAaTa KaJbIHs B BOJC 1
67 | JlabopaTopHblii onbIT Nel7 O3HaKOMIICHHE CO CBOWCTBAMH JHICIIEPCHBIX CHCTEM 1
68 | Boga. PactBophl. PacTBopenue 1 2
69 | Jlaboparopublii onbIT Nel8 VcnbiTaHue Bofpl Ha )KECTKOCTD 1
70 | MaccoBast 10J11 paCTBOPEHHOT'O BELLIECTBA 1 2
71 | IIpakTu4yeckas padora Ne3 IIpuroroBiaeHHE pacTBOPOB 331aHHOI KOHIICHTPALU 1 _
72 | DnexTpormTHYecKas IUCCONHanus. DICKTPOIUTH H HEIJICKTPOIHUTHI 1 2
73 | OcHOBHBIC TOJIOKECHHUS TEOPUH MMEeKTponuTHIecKoi muccormanuu (TO]D). 1 2
74 | Kucnotsl B cBete TOJI 1 2
75 | OcHoBanwus B cBete TOJL 1 2
76 | Comu B cBere TOJ] 1 2
77 | KonuTpoabHasi padora Ne6 Bosa. PacTBopbl. DleKTpOIMTHYECKAS JUCCOLUALHS 1 _
78 | Kiaccudpukanus XUMHYSCKAX PEaKITHiA 1 2
79 | OKUCIUTETHHO-BOCCTAHOBUTEIbHBIC peakiyu. CTerneHb OKACICHUS 1 2
80 | OKHCIUTENPHO-BOCCTAHOBHTEIBHEIC PEAKIIHN. 1 2
81 | CxopocTh XUMHYECKUX PEaKIInil. 1 2
82 | CxopocTh XUMHYECKUX PEaKIInil. 1 2
83 | OOpaTHMOCTh XMMHUYECKHX peakiiii. XMMHYECKOe paBHOBECHE M CIIOCOOBI €r0 CMEICHHS 1 2
84 | OOpaTHMOCTh XMMUYECKHX peakiiii. XMMHYECKOe paBHOBECHE M CIIOCOOBI €r0 CMEICHHS 1 2
85 | Karamus. MErnbuTtopsl 1 2
86 | JlaGoparopHblii onbiT Nel9 Peakiuu 3aMerieHns MEIU KeJIe30M B PACTBOPE MEAHOTO 1

Kyrmopoca
87 | JlaGopaTopHblii onbIT Ne 20 Peakmmu, uaynmwe ¢ 00pa3oBaHHE 0Ca/IKa, Ta3a U BOJBI 1
88 | JlaGopaTopHblii onbIT Ne21 3aBHCHMOCTE CKOPOCTH B3aUMOACHUCTBHS CONSTHON KUCIIOTHI C 1

METaJUTAMH OT UX NPHPOJHI ((haKTOPHI, BIMSIONINE Ha CKOPOCTh PEAKIINHN)
89 | JlaGopaTopHblii onbIT Ne22 3aBHCHMOCTH CKOPOCTH B3aUMOACHUCTBHS IMHKA C COJISTHOM 1

KHCJIOTOH OT ee KOHIIEHTPALUH
90 | JlabopaTopHblii onmbIT Ne23 3aBHCHUMOCTEL CKOPOCTH B3auMoaercTBus okcuna meau (I11) ¢ 1

CEPHOM KHUCJIOTOM OT TEMIIEPATYPhI
91 | KouTpoabsHas padora Ne7 XuMHUECKHE PEAKIHH 1
92 | Kucnotsl u uX CBOMCTBa 1 2
93 | OcHOBaHHUS M UX CBOMCTBa 1 2
94 | Conm 1 X CBOMCTBa 1 2
95 | I'mmponus 1 2
96 | OKcuabl M UX CBOMCTBA 1 2
97 | JlaGopaTopHblii onbIT Ne24 VcnsiTaHNE KHUCIOT, MIeJI09ei MHINKAaTOpaMu 1 ;
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98 | JlabopaTopHblii onbIT Ne25 B3anmMoseiicTBHE KHUCIOT C METaJUIaMH, OKCHIAMH METAJUIOB, 1
OCHOBAHHSIMH, C COISIMU
99 JlaGopaTopHslii onbIT No26 B3anMoneiicTBHe mIeodue ¢ COIsIMHI 1
100 JlaGopaTopHuslii onbIT Ne27 Pa3znoxeHne HepaCTBOPUMBIX OCHOBAHHH 1
101 JlaGopaTopHuslii onbIT No28 B3anMonelicTBIE colieil ¢ MeTayllaMi, JPYT C IPYroM 1
102 JlaGopaTopuslii onbIT No29 ['unponns pa3IudHbIX coyeit 1
103 KonTtposabHas padora Ne§ Heopranudueckue coeiTHEHUS 1
104 Merasuist 1 2
105 Meramnorepmus. [IlupoMeTamryprus, THAPOMETAIUTYPTHS H IIEKTPOMETAILTYPrHs 1 2
106 Hemeramnbt 1 2
107 OKHCIUTENBHBIC 1 BOCCTAHOBHTEIBHBIC CBOWCTBA HEMETAILIOB 2
108 JlaGopaTopuslii onbIT Ne3(0 O3HaKOMIICHHE CO CTPYKTYPaMH CEPOTo M OeJIoro 4yryHa 1
109 JlaGopaTopuslii onbIT Ne31 PaciozHaBanme pyq xee3a 1
110 IpakTyeckas padora Ne4 [lomyuerne, cobupaHne M paclio3HaBaHUE Ta30B 1
111 IpakTyeckas padora Ne5 [lomyuenne, cobupaHne M pacrio3HaBaHUE Ta30B 1
112 IIpakTnyeckas padora Ne6 Permenne skcnepuMeHTATBHBIX 33184 1
113 IIpakTnyeckas padora Ne7 Pemenne SkcnepuMEeHTAIBHBIX 33184 1
114 KonTtposbHas padora Ne 9 Meramiel u Hemetausl. JnddepeHnrpoBanHbIi 3a4eT. 1
CamocTosiTe/ibHas paboTa 29
29 Ionrorosuts moknayn: KomronmHeie cCHCTEMBI B JKUBBIX OpraHA3MaXx. 1
30 ITonroroButs KoHCHEKT: I pyOoAMCIIEpCHBIE CHCTEMBI, MX KJIacCH(UKAIUA U HCIIOJIH30BaHHIE B 1
npoheCcCHOHAIBHOM ASSITEILHOCTH.
31 ITonroroButs moknan: Boxa kak peareHT u Kak cpeia sl XMMHYECKOro Iporiecca. 1
32 ITonroroButs moknan: CoBpeMeHHBIE METOIBI 00€33apaKHUBAHMUS BOMBI. 1
33 ITonroroButs moKIan: PEeHTreHOBCKOE M3ITyUeHHE U €T0 UCIIONF30BAHNE B TEXHUKE H 1
MEIHULIUHE.
34 SamoaauTe Tabmiy: «Kiaaccuukarus OpraHnIeCKux BEIIECTBY. 1
35 CocTaBUTh KOHCIEKT: KHCIOTHBIE OKCHIBI. 1
36 CoctaBuTh KOHCIIEKT: OCHOBHBIE OKCHIEI. 1
37 CoCTaBUTh KOHCHEKT: AM(BOTEpHBIC OKCHJIBI. 1
38 [IpuBeanTe mpuMeps! OpraHmdecKux KUCiIoT. Kakne i3 HUX HCHONb3YIOTCS B Balleit 1
npodeccun?
39 [IpuBeauTe mpuMepsl Heoprauudeckue KUciaoT. Kakue u3 HUX UCIOIB3YIOTCS B BalIei 1
npodeccun?
40 OTBeTUTH Ha BONPOC MUChbMEHHO: Kakue HeopraHn4ecKue BeeCTBa SBISFOTCSI 1
amdorepHbIMU?
41 [ToaroroButh noxsian: Koppo3us: moHATHS, BHIbL, IPUMEPl XMMUYECKOH KOPPO3HH. 1
42 [TonroToBUTH AOKIAA: DIEKTPOXUMHUECKAsi KOPPO3USL. 1
43 Ipemtoxkute crocoObl 3alMThl METAJUIOB OT KOPPO3HUH. 1
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44 IlonroroButs moknan: MHepTHBIC U OIArOpOAHBIC Ta36l. 1
45 ITonroToBUTH KOHCTIEKT: AJIOTPOIHS METAJLIOB. 1
46 Ionrorosuts moxnan: [IpuMeHeHre XJI0puIa HATPUs B OBITY W IPOMBIIUICHHOCTH. 1
47 ITonroroButs moknan: OKCHIBI M CONMH KaK CTPOUTENBHBIC MATCPHAIEI. 1
48 ITonmroroButh HOKIAT: AMMHAK, €T0 3HAYCHHE B HAPOITHOM XO3SIHCTBE. 1
49 ITonrorosuts pedepar: Mcropus pa3BUTHS IPOU3BOACTBA COJIBL, €€ IPUMCHCHUE. 1
50 ITonroroButs pedepar: BO3HHKHOBEHHE M Pa3BUTHE ATFOMIHHEBOH MTPOMBIIIIICHHOCTH. 1
51 TTonrorosuts nokian: Conu B METHUIIMHE. 1
52 ITomroToBUTH KOHCIEKT: AJIOTPONHS HEMETAJIIOB. 1
53 ITonroroButs moknan: OKCHIBI M CONMH KaK CTPOUTENBHBIC MATCPHAIIEL. 1
54 IoaroroButs pedepar: CepHasi KHCIOTA - «XJI€0 XUMUIESCKOH ITPOMBIIIIICHHOCTH. 1
55 ITonroroButs pedepar: Vctoprs BOSHUKHOBEHHSI U Pa3BUTHS 36PKATBHOTO MPOM3BOACTBA. 1
56 ITonroroButs pedepar: Poxxgaromnmye coim — rajloreHsl. 1
57 ITonroroButs mokian: MHepTHBIC WITH ONAarOpOJHEIC ra3bl. 1
Bcero 171
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XAPAKTEPUCTUKA OCHOBHBIX BU/10B
YUYEBHOU JEATEJIBHOCTHU CTYAEHTOB

Cooeprcanue Xapaxkmepucmuka 0CHOGHBIX 6U008 OeAMETbHOCMU CHYOeHmA
00yuenus (na ypoene yuedonvix oeiicmaeuit)

Baxneiimue JlaBath ompenescHHe W ONEPUPOBATH CICAYIONIMMH XUMHUYCCKHUMH TOHSITHSIMH:

XUMHYeCcKHe BEIIECTBO, XMMUYECKUN AIIEMEHT, aTOM, MOJIEKYJa, OTHOCUTENIbHbIC aTOMHas U
MOHSATHS MOJICKYJISIPHAsE MAacCChl, WOH, QJUIOTPOIHUS, W30TONBI, XHMHUYECKas CBS3b,

NIEKTPOOTPULIATENIBHOCT, BAJIEHTHOCTb, CTENEHb OKHUCIIEHMSI, MOJb, MOJISIPHas
Macca, MOJPHBIH 00beM Ta3000pa3HBIX BEIIECTB, BELIECTBA MOJEKYIIPHOTO H
HEMOJIEKY/SIPHOTO ~ CTPOEHHS, PACTBOPBI, AJIEKTPOJIUT M  HEDJIEKTPOJIMT,
ANEKTPOJIUTHYECKAS AUCCOLUALIMS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOH 3(P(EKT peakluu, CKOPOCTh XUMHUYECKON peakIuH,
KaTaliu3, XHMHUYECKOe pPABHOBECHE, VYIVIEPOJHBIA CKeneT, (yHKIHOHAIHHAS
IpyIIa, H30Mepusi, TOMOJIOTHS.

OcHOBHBIE 3aKOHBI
XUMHH

dopMynupoBaTh 3aKOHBI COXPAHEHHUS MACChl BEIIECTB M IOCTOSHCTBA COCTaBa
BCIIECTB.

YcranaBnuBaTh MPUYMHHO-CIICACTBEHHYIO CBS3b MEXKIY COACPKAHUEM 3THUX
3aKOHOB U HANMCAHUEM XUMHYECKUX (POPMYI U YpaBHEHHUH.

YcranaBnuBaTh ABONIOIMOHHYIO CYITHOCTh MEHJIEJIEEBCKOM M COBPEMEHHOU
(dhopmynrpoBok nepuoaundeckoro 3axkona J[.1. Menneneena.

OOBSICHATP  (PUBWYECKHI CMBICI CHUMBOJIMKH  TMEPUOJWYECKON  TaOJIUIIBI
xumuueckux snemMeHToB J.M. MenzaeneeBa (HOMEpPOB »JJIeMEHTa, MEPHOAA,
TPYNIbI) U YCTAaHABJIMBATH MPUUYWHHO-CJICICTBEHHYIO CBSI3b MEXAY CTPOCHUEM
aToMa M 3aKOHOMEPHOCTSIMH U3MEHEHHS CBOMCTB IJIEMEHTOB M OOpPa30BaHHBIX
VMU BEIIECTB B MIEPUOJAX U IPyIITIax.

XapakTepru3oBaTh JIEMEHTHI MabIX U OONBIINX MEPUOAOB MO UX MOJIOKEHUIO B
nepuogmyeckoil cucreme .M. Menpaeneesa.

OcHoBHBIE TEOPUH

YcranaBnuBaTh 3aBHCUMOCTh CBOMCTB XHMHYECKHX BEIIECTB OT CTPOCHUA

XUMMH aTOMOB 00pa3yIOIUX UX XUMUYECKHUX 3JIEMEHTOB.
XapakTepu30oBaTh BAXKHEHIINE THUIIBI XUMUYECKUX CBSA3€H UM OTHOCHUTEIBHOCTH
3TOW THUIIOJIOTHH.
OOBSICHATP 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa U CTPOCHHUS
KPHUCTAIUIMYECKUX PEIIETOK.
@opMyIMpOBaTh ~ OCHOBHBIE  IOJIOKEHUS ~ TEOPUU  DJIEKTPOJIUTUYECKON
JUCCOLIMAllMM M XapaKTepHU30BaTb B CBETE€ 3TOM TEOPHUH CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX COECINHEHUI.
@opMyIMpOBaTh OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHYECKOTO CTPOEHUS
OpPraHMYECKUX COEAMHEHUN M XapaKTEpU30BaTb B CBETE ITOM TEOPHUU CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAMHEHUM.
Baskueimue XapakTepu3oBarb COCTaB, CTPOCHUE, CBOMCTBA, IIOJNyYEHHE W IIPUMEHEHHE
BellecTBA U BakHeHMX MeTamwioB ( [A u Il A rpymnm, amromuHus, Kenes3a, a B €CTECTBEHHO-
MaTepHAaJIbI Hay4YHOM IpoQuIIe U HEKOTOPBIX d- 3JIEMEHTOB) U UX COCTUHEHUH.

XapakTepu3oBaTb COCTaB, CTPOCHHUE, CBOMCTBA, IIOJyYEHHWE U INPUMEHECHHE
BaxHeimux Hemeramwios (VI A, VIIA, VIA rpynm, a takxke azora u gocdopa,
yriiepoJia U KpeMHHUs, BOAOPO/Ia) U MX COEAUHEHHH.

XapakTepu3oBarb COCTaB, CTPOCHUE, CBOMCTBA, IIOJNyYEHHE W IIPUMEHEHHE
BO)XKHEHIINX KJIACCOB YIVIEBOAOPOJIOB (QJIKAHOB, LMKJIOAIKAHOB, AaJKEHOB,
QJIKMHOB, apEHOB) M UX HauOoJiee 3HAYMMBIX B HAPOJHOXO3SAWCTBEHHOM IUIaHE
MpEeICTaBUTENEH.

B aHanornyHOM KIIIOYE XapaKTEpU30BaThb BAKHEUIIMX MPEACTABUTEIEH NPYTUX
KJIACCOB OPraHMYECKUX COCIMHEHUMN: METAaHOJ M 3TaHOJ, CIOXKHBbIE 3(UpBHI,
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JKUPBI, MbUIA, aldbAeTUbI ((popManbaeTua U areTanbAern), KETOHbI (aleToH),
KapOOHOBBIE KUCIIOTHI (YKCYCHAsl KMCIIOTA, JIJISi €CTeCTBEHHO-HAYIHOTO TPOQUIIS
NpeACTaBUTENCH JOPYyruxX KJIacCOB  KHCJIOT), MOHOcaxapuiubl (TJIIOK03a),
aucaxapujipl  (caxaposa), TmojiMcaxapuibl (Kpaxmaial M IeJUTI0I03a), aHWIHH,
AMHHOKHCIIOTHI, O€JKH, UCKYCCTBCHHBIC W CHUHTETUYECKHE BOJIOKHA, Kay4yKH,
TUTACTMACCHI.

XHUMHYECKHI A3LIK
M CHMBOJIMKA

Hcnons3oBaTh B yueOHOW W MPOQPECCHOHATHHON AEATEILHOCTH XHMHUYECKHE
TEPMHUHBI U CUMBOJIHKY.

HaszpiBate wu3ydeHHBIE BewleCTBAa 10 TPUBUAIBHOW WM MEXKIYHAPOIHOMN
HOMEHKJIAType M OTpakaThb COCTaB ATUX COCAUHEHHUI C MOMOIIbI0 XUMUYECKUX
bopmym.

Otpaxkarb XMMHUYECKHE TMPOLECChl C TMOMOIIBI0 YpPAaBHEHUM XUMHUYECKUX
pEaAKLHA.

XuMuyeckKue
peaxkiumn

OOBCHATH CYIIHOCTh XMMHUYECKHUX IporeccoB. Kinaccuduuuponars xumudeckue
peaKkuu N0 Pa3IMYHBIM IIPU3HAKAM: YUCIy U COCTaBY IPOAYKTOB M PEarcHTOB,
TEIIOBOMY 3 (EKTy, HalpaBlIeHUIO, (pa3e, HATUYUIO KaTajau3aropa, U3MEHEHHIO
CTEIEHEH OKUCIIEHHS 2JIEMEHTOB, 00pa3yIOLINX BEIECTBA.

VYcranaBiuBaTh MPHU3HAKM OOLIETO W Pa3IMYHOTO B THUIIOJOTHHM pPEaKIUil JUIs
HEOPraHWYECKON U OPraHNYEeCKON XUMUMU.

KnaccupunupoBars BemecTBa M HPOLECCHl € TOYKH 3pEHHS] OKUCIIECHUS-
BoccTaHOBJEHMs. COCTaBIATh ypaBHEHUS peakUUid C T[OMOIIBI0 METoAa
JIEKTPOHHOTO OasiaHca.

OOBsACHUTH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEAKIUH U  IOJIOKEHUS
XMMHUYECKOTO PAaBHOBECHSI OT pa3IMYHbIX (JaKTOPOB.

XuMH4YeCKHi
IKCINIEPUMEHT

BBITIONHATE XMMHYECKHNA SKCIIEPUMEHT B IOJITHOM COOTBETCTBHH C IPaBUIIAMH
0€30MacHOCTH.
Habmonate, ¢QukcupoBaTh ¥  ONKWCHIBATH  PE3yIbTaThl  IPOBEIACHHOTO
IKCIIEPUMEHTA.

Xumuueckas
uHpopmanus

[IpoBOIMT,  CaMOCTOATENBHBI  TOUCK  XUMHYECKOW  WHPOpManuu ¢
WCIONB30BAaHUEM PA3NIUYHBIX HCTOYHHKOB (HAYYHO-TIONMYJISAPHBIX W3JAHHIA,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHETA);

Hcnonp30BaTh KOMITBIOTEPHBIE TEXHOJIOTUM I 00pabOTKM U  mepenadu
XUMUYECKON MHGOPMAIIUU U €€ TIPEICTABIICHUSI B Pa3JIMUHBIX (popMax.

Pacuernl mo

YcraHaBIMBaTh  3aBHCUMOCTh MCKAY KAQ4eCTBEHHOM M  KOJIMYECTBEHHOM

XMMHYeCKUM CTOPOHAMHU XMMHUYECKUX OOBEKTOB U MPOILIECCOB.
(phopmysam u Pemath pacueTHble 3a7a4M 110 XUMUYECKUM (POpPMYsIaM U YpaBHEHUSIM.
YPaBHEHHUAM
IIpoduniabHoe u OOBSICHAT, XUMHUYECKHUE SBJICHUS, MPOUCXOIAIINE B MpHpoAe, ObITY U Ha
NnpodeccHOHAIBHO | IPOU3BOACTBE.
3HAYMMOe Onpenenars BO3MOXHOCTU — NPOTEKAHHUS XMMHUYECKUX IIPEBPALICHUM B
cojiep:kaHue Pa3INYHBIX yCIOBUSX.

CoOmonath mpaBuia 3KOJIOIMYECKH T'PaMOTHOTO TIOBEACHUS B OKpYyKaromien
cpere.

OneHuBaTh BIMSHUE XHMHYECKOIO 3arpsA3HEHUS OKpYKaloUleW cpenpl Ha
OPraHM3M YeJIOBEKA M JPYTrHe )KUBBIC OPTraHU3MBI.

CoOmonars mpaBuia 0€30MacHOrO OOpaIIeHUs] C TOPIOYMMH M TOKCHYHBIMU
BEIIECTBaMH, JJA0OPATOPHBIM 000PYIOBAHUEM.

['oTOBUTH pacTBOPHI 33JaHHOI KOHLIEHTPAIIUH B OBITY U Ha IPOU3BOICTBE.
Kputnueckn  omeHHMBaTh  JIOCTOBEPHOCTh  XMMHYECKOH  mHpopmamuw,
MOCTYMAIOUICH U3 Pa3HbIX UCTOUHHKOB.
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YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHHYECKOE
OBECIIEYEHHUE ITPOI'PAMMbI YYEBHOU JUCIHUIIJIMHBI «XUMMUA»

Jlnst ocBoeHust pabodeit mporpamMmbl yueOHOU auctuiiuibl «Xumus» B ['BIIOY
NO TIITT, peanusyromiemM 00pa3oBaTeIbHYI0 IPOrpaMMy CPeIHEro oOIero oopa3oBaHus
B npezaenax ocBoeHuss OIl CIIO na 6a3e ocHOBHOTO 00IIEero 0oOpa3oBaHUS, HUMEETCS
y4eOHBbIA KaOMHET, B KOTOPOM CYIIECTBYET BO3MOXKHOCTh CBOOOJHOTO JOCTyINa B
NutepHeTr BO BpeMsi y4yeOHOTO 3aHSTUS W B MEpUOJ BHE Yy4eOHOW  JEATEIbHOCTH
CTY/ECHTOB.

[Tomemienue KabuHeTa COOTBETCTBYET TpeOOBAHUIM CaHUTapHO-
sanuaemMuonornyeckux npasuia U HopmatuBoB (CaunlluH 2.4.2 Ne 178-02), u ocHaieHo
TUIMOBBIM O0OpPYJOBaHMEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHMSIX, B TOM 4YHUCJIE
CHEIUATN3UPOBAHHON y4eOHOU MeOenblo U cpeAcTBaMU OOYyYEHHsSI, TOCTATOYHBIMU JIJIst
BBITIOJIHEHHUS TPEOOBAHUM K YPOBHIO MOATOTOBKU CTYJICHTOB.

B coctaB yd4eOHO-METOAMYECKOTO M MAaTepHAIbHO-TEXHHUYECKOTO OCHAIICHUS
KaOWHEeTa XUMUU BXOJIAT:

» HaTypaJbHbIE OOBEKTHI, MOJICIIH;

> HpI/I60pBI )51 Ha60p51 A1 ITOCTAHOBKHM  ACMOHCTPAIIMOHHOI0O M YYCHHYCCKOI'O
9KCIICPUMCHTA,

» IeYaTHbIE U 9KPAaHHO-3BYKOBLIC CPCACTBA O6yIICHI/ISI;

B OubmmoTeunslii GOHT BXOAAT YUEOHUKU:

1. Tabpuensn O.C. Xumuss 11 npodeccuil UM CHEUUATBHOCTEN  COLMATBHO-
HPKOHOMHUYECKOTO W TyMaHuTapHoro mnpoduiueit: yuebnuk / O.C. T'abpuensn, W.I.
OctpoymoB. — M.: 2014.

2. Tabpuensas O.C. Xumust i npodeccuid M CHENUAIBHOCTEH TEXHUYECKOTO

npoduis: yueonuk / O.C. I'abpuensu, U.I'. Octpoymos. — M.: 2014.

3. Tabpuensn O.C. Xumus ansg npodeccuid U CIEeNHATbHOCTEH €CTECTBEHHO -
Hay4yHoro npoduis: yueonuk / O.C. I'abpuensn, W.I'. Octpoymosn. — M.: 2014.

VYyebno-meronuyeckue komruiekTol (YMK), oGecneunBaronue ocBoeHue yueOHOM

JUCHUTUIUHBI « XUMHUSD.

B mnpomecce ocBoenmst pabodeit mporpaMMmbl YYEOHOW TUCIUTIIMHBI «XHAMHS
CTYACHTHI HMMEIOT BO3MOXKHOCTH JOCTyHa K OJJEKTPOHHBIM YYeOHBIM Marepuajgam B
cucteMe MHTEepHET (3NIEKTPOHHBIE KHUTH, IPAKTUKYMBbI, TECTHI U JP.):

1. Tabpuensn O.C. I[lpaktukym: yue6. nmocodue / I'abpuensa O.C., Octpoymon W.T",
CnankoB C.A., JlopodeeBa HM. — M.: 2014.

2. Epoxun KO.M. , KoBanera WM. b. Xumusa nns npodeccuit u crenraibHOCTEH
TEXHUYECKOI'0 U €CTECTBEHHO - HayuyHOro npodumnei. — M.: 2014,

3. Epoxun FO.M. Xumus: 3amauu u ynpaxsaenus. — M.: 2014.

4. Epoxun FO.M. C60pHUK TeCTOBBIX 3aJaHuil 10 XuMuu. — M.: Axkanemus, 2014.

NHTepHeT-pecypcChbl

1. hemi.wallst.ru - «Xumus. OOpa3oBaTeIbHBIA CANT JJIS IKOJIHHUKOB
2. www.alhimikov.net - O6pa3oBaTebHbIN CAUT JIS IITKOJTLHUKOB

3. chem.msu.su - DnekTpoHHas OMOINOTEKA 110 XUMUHU
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4. hvsh.ru - xxypHan «XuMHUS B IIKOJIE»
5. www.hij.ru/ -«XuMus 1 )KU3HbY»
6. chemistry-chemists.com/index.html - 371eKTpOHHBIN KypHaAT « XUMHUKH U XUMHUS
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