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INOACHUTEJIBHA 3AIIMCKA

PaGouass mporpamma 0011€00pa3oBaTeIbHON YYEOHONW AMCIUIUIMHBI «XUMHS)
npenHa3HaueHa  JUIg  W3y4YeHUuss  XUMHH B [OCyJapCTBEHHOM  OIOKETHOM
npodeccCuoHaIbHOM  00pa30BaTebHOM  YUpEKICHUU «TalleTcKuil MpOMBINUICHHO-
TexHoJlormueckuii ~ texuukym» (manee ['BIIOY MO  TIITT), peanusyromnem
o0pa3oBaTesibHYI0 MNpPOrpamMMy CpelHero oOIero oOpa3oBaHMs B Mpelelax OCBOCHUS
nporpammbl CI1O (OIT CIIO) na 6a3e ocHOBHOrO 00I11ero 0Opa3oBaHUsI IPU MOJATOTOBKE
KBJIU(PUIIMPOBAHHBIX Pad0UYMX, CITYKAIUX.

Pabouass mporpamma paspaborana Ha ocHoBe TpeOoBaHuii PKI'OC cpennero
obmiero o0pa3oBaHUs, MPEABABISAEMBIX K CTPYKTYpe, COMCPKAHUIO M pe3yibTaraM
OCBOGHHUsSI Y4eOHOW MMCHUIUIMHBI «XUMH», U B COOTBETCTBHHM C PexoMeHmanmusMu IO
OpraHu3alliyd TMOJy4YEHHUs CpelHero ooOmero oOpa3oBaHMs B TMpeaeiaX OCBOCHHUS
o0pa3oBaTelIbHBIX TPOrPaMM CpPEIHEro MpodecCHoHAIbHOIO 00pa3oBaHus Ha Oasze
OCHOBHOTO 00111eT0 00pa30BaHus C y4eTOM TpeOoBaHUi (penepanbHbIX TOCYIaPCTBEHHBIX
o0Opa30BaTeNIbHBIX CTaHAAPTOB M MOJIy4yaeMoil mpodeccuu cpeaHero nmpodecCuoHaIbHOTO
oOpazoBanus (muchbMo JlemapramMeHTa rocyapCTBEHHOUW TMOJUTUKH B c(epe MOArOTOBKH
pabounx kanpos u JJITIO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conep:xkanne padoueil mporpamMmbl «XUMHS» HANPaBJEHO HA JIOCTUKEHHE
CJIeAYIOLIMX HeJIei:

* (hopMupoBaHUE y CTyJICHTOB YMEHHS OIICHUBATh 3HAUUMOCTh XUMUYECKOTO 3HAHUS
JUTS K&XKJIOTO YETIOBEKa,;

* GOopMHUPOBAHHUE y CTYICHTOB IIETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHU B
CO3JIJaHUM COBPEMEHHOW €CTECTBCHHOHAYYHOW KAapTHUHBI MHpPA; YMEHUS OOBSCHATH
OOBEKTHI M TIPOLECCH OKpYXarolehd IeHCTBUTEIBHOCTH — IMPUPOTHOM, COLUAILHOM,
KYJIbTYPHOM, TEXHUYECKON CPEIbl, — UCIIOJIb3YS UL 9TOr0 XUMUYECKHUE 3HAHUS;

* pa3BUTHE Yy CTYJICHTOB YMEHHMH pa3nuyaTh (aKThl W OIIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BHJIETh UX CBSI3b C KPUTEPUSMH OIICHOK U CBSI3b KPUTEPUEB C
OTIpe/ICNIEHHON CHUCTEMOW IeHHOCTEeH, (hopmymMpoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3UIIHIO;

* MpUOOpETEeHHE CTYACHTaMH OIBbITa pPa3HOOOpPa3HON JAEATEeIbHOCTH, OIbITa
MO3HAHMSI U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB, MMEIOUINX YHUBEPCAJIBHOE 3HAYCHUE
JUTSI pa3JIMYHBIX BHJIOB JEATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIEM, IPUHATHUS PEIICHUM,
MOKMCKa, aHanu3a U oO0pabOTKM HHPOpMalMU, KOMMYHUKATUBHBIX HAaBBIKOB, HaBBIKOB
U3MEPEHMIA, HABBIKOB COTPYIHMYECTBA, HABBIKOB 0€30MacHOr0 OOpaIeHHs ¢ BEIIECTBAMHU
B TIOBCETHEBHOM JKHU3HH).

B pabouyio nporpaMmy  BKJIIOYEHO COJEp)KaHHE, HaAIpaBJICHHOE Ha
dbopMUpOBaHUE Yy CTYIEHTOB KOMIIETCHIIMM, HEOOXOMUMBIX Il  KauyeCTBEHHOT'O
ocBOeHHsI oOpaszoBarenbHOMl  mporpammbl  CIIO  Ha  6Ga3e OCHOBHOrO OOIIETro
00pa30BaHus C MOJIYYEHHEM CPEIHEro o0Iero oopa3oBaHUS — MPOrpaMMbl MOJATOTOBKU
kB (puIpoBaHHbIX padounx, cayxkanmx (ITITKPC).

PaGouass mporpaMma MOXXET WCIHOIB30BAThCA JAPYTUMH TMPO(ECCHOHATBHBIMU
00pa30BaTEIbHBIMU  OpPraHU3ALMSIME, PEATH3YIOIIMMU 00pa30BaTeIbHYI0 MPOTpamMMy
cpennero obiero oOpaszoBanusi B mpenaenax ocBoenuss OII CIIO na 06a3e OCHOBHOIO
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obmiero 00pa3oBaHHWsI — TMPOTPaMMBI TIOATOTOBKM KBAJTU(UIIMPOBAHHBIX pPabOUMUX,
ciyxamux (ITTTKPC).

OBIHIASA XAPAKTEPUCTUKA YUYEBHOU JUCHUITINHBI
«XHUMMUS»

XuMusi — 3TO Hayka O BEIIECTBAaX, UX COCTABE W CTPOCHHUH, 00 WX CBOWCTBaX W
MPEBPAIICHUSX, O 3HAYCHUM XHUMHYECKHX BEIIECTB, MATEepHAJOB M TIPOIECCOB B
NPAKTHYECKON JESTEIILHOCTH YEI0BEKa.

Coneprxanue o01eo06pa3zoBaTeIbHON yUeOHOU MUCIMIUIMHBI « XUMUS» HAIPaBICHO
Ha YCBOCHHE CTYJCHTaMH OCHOBHBIX IOHSTHH, 3aKOHOB M TECOPUU XUMHUU; HA OBJIAJCHHC
YMEHUSMU HAONIOIaTh XUMHUYCCKHUE SBJICHHS, IPOBOJAWTH XHMHYCCKUH SKCIICPUMEHT,
MPOU3BOJUTh PACUEThl HAa OCHOBE XHWMHMYECKMX (OpMya BeleCTB M ypaBHEHUH
XUMHUYECKUX PEaKIUH.

B mpouecce wu3yueHus XUMHH Y CTYJIEHTOB pPa3BUBAIOTCA I[O3HABATEIbHBIC
WHTEPEChl W WHTEIUIEKTyaJIbHbIE CHOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSTEIHLHOM
NpUOOPETeHUST 3HAHWM MO XWMHH B COOTBETCTBMU C BO3HUKAIOIMIMMH >KU3HEHHBIMU
mpoOieMaMu, BOCITUTHIBACTCSI OEPEKHOE OTHOIICHHS K MPUPOJE, TOHUMAHUE 3I0POBOTO
oOpa3a KU3HH, HEOOXOAMMOCTH TPEIYTPEKACHUS IBICHUN, HAHOCSIIINX BPE]] 37I0POBBIO U
okpykatomieit cpene. OHM O0CBaMBaIOT MPUEMBI TPAMOTHOTO, 0€30MaCHOTO MCIIONb30BaHUS
XUMUYECKHAX BEIICCTB U MAaTEPHAJIOB, TPUMEHSIEMBIX B OBITY, B CEJILCKOM XO3SMCTBE U Ha
MIPOU3BOJICTBE.

Peanuzanmsi 1eyKTUBHOTO TOJIXO/a K M3YyUYEHHUIO XUMHUHU CIIOCOOCTBYET Pa3BUTHIO
TaKMX JIOTUYECKHX OIlepaliii MBIIIJICHUs, KaK aHaJiW3 W CHHTe3, 0000IeHue u
KOHKPETH3allusl, CPAaBHEHUE U aHAJIOTHS, CUCTeMaTh3alus U Kiaccudukaus 1 Jp.

B npomecce wu3ydeHHs XUMUM  TEOPETHUECKHME CBEICHUS  JOTMOIHSIOTCSA
JNEMOHCTPALMSIMU,  JTAOOPAaTOPHBIMU ~ OMBITAMH W MPAKTUYECKUMHU  3aHSATHUAMH.
3HAUUTENBHOE MECTO OTBOJUTCS XUMHUYECKOMY dKcmepuMeHTy. OH  OTKpBbIBaeT
BO3MOXXHOCTb (DOPMHPOBATh y CTYJICHTOB CIEIIMaIbHBIE TPEIMETHBIE YMEHUs: paboTaTh C
BEIIECTBAMH, BBINIONHITH MPOCTHIE XUMHUYECKHUE OIBIThI, YYUT O€30MacHOMYy |
HKOJIOTMYECKH TPaMOTHOMY OOpAIllEeHUIO C BEIECTBAMH, MaTepuajiaMH U MpolleccamH B
OBITY U Ha TPOU3BOJICTBE.

B mpomecce wu3ydeHMs XuMuM BaXHO (QopmupoBaTth HWHOOPMAIMOHHYIO
KOMITETCHTHOCTh CTyZIeHTOB. [lodTOMYy MpW oOpraHu3amM CaMOCTOSATEIHLHOW pabOoThI
HE0OXOIMMO aKIICHTUPOBAaTh BHUMAHHUE CTYJCHTOB HAa TOMCKE MH(POPMAIIMHA B CPEACTBAX
macc-menua, MHTepHeTe, B y4eOHOW M CleNUalbHONW JTUTEpaType C COOTBETCTBYIOIIMM
oopMIIEHHEM U MPEICTaBICHUEM PE3YJIbTATOB.

Nzydenne o61eo0pa3oBaTeabHON y4eOHOW AMCIHUILUIMHBI «XUMHS 3aBEpPIIACTCS
MoJIBeJICHUEM UTOTOB B popme nudPepeHInpoBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOUHON
arrectanuu cryneHToB B nporecce ocBoeHus: OIl CIIO ¢ monydyeHnem cpeaHero o0Iiero
obpazoBanus (ITIIKPC).

MECTO YYEBHOM JUCHUIIJIMHLI B YYUEBHOM ILIAHE



VYyebnast nucuMiuiiHa «XUMUs» SBISETCS y4eOHBIM TPEIMETOM IO BHIOOPY W3
obs3aTennbHOM npeameTrHor obnactu «EcrectBennble Haykuy PKI'OC cpennero oobiero
oopazoBanusi. B T'BIIOY MO TIITT, peanusyromiem oOpa3oBaTelbHYI0 MPOTpaMMy
cpeanero oodmero obpasoBanusi B npexaenax ocBoeHus OIl CIIO na 0aze OCHOBHOIO
o01iero o0pa3oBaHus, yueOHas  JWCHHUIUIMHA  «XHUMHS» U3y4aeTcs B
obmeoOpazoBarenbHoM Tukie ydebHoro OIl CIIO Ha ©6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ MoxyueHuem cpeanero ooduiero oopazonanus (IIIIKPC).

B yueoOnbix mianax IIIIKPC wecTo y4ueOHON AMCHMIUIMHBI «XUMHUS» B COCTaBE
oOuieoOpa3oBaTeNibHbIX ~ YYEOHBIX AMCHUIUIMH 1O  BbIOOpY, (GOpPMHUpPYEMBIX U3
oOsi3arenbHBIX npeaMeTHbIXx obnacteit @KI'OC cpeanero oOuiero oOpa3zoBaHus, s
npodeccuit CIIO.

PE3YJIbTATbI OCBOEHUS YYEBHOM JUCIIATIIMHBI

OcBoenue cojepkaHus y4eOHOW  JAUCHMUIUIMHBI  «XUMHS», 00ecIeuynBaeT
JIOCTUKEHUE CTYICHTAMU CIEAYIOIINX Pe3yibmanos:

JUYHOCMHDBIX:

v/ 4yBCTBO TOPJOCTH M YB@XKEHHsS K UCTOPHU U JOCTUKEHUSAM OTEYECTBEHHOM
XUMUYECKOW HAyKH; XHUMHYECKA TPaMOTHOE TIOBEICHHE B TMPpodecCHOHATBLHON
NESTETHHOCTH M B OBITY TIpH OOpaIieHN ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepuajaMu U
polLeccamu;

v/ TOTOBHOCTh K IPOJODKEHUIO 00Pa30BaHMs M IOBBILECHUS KBaIU(DHUKALMH B
n30paHHOW TPO(EeCcCHOHANTBHON NIESITENbHOCTH U OOBEKTHUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIETEHIIUNA B 3TOM;

v yMEHHE WCIOJIb30BaTh JOCTHXKEHHMS COBPEMEHHOM XHMMHYECKOM HAyKH U
XUMHUYECKUX TEXHOJIOTUH JIJIsl TIOBBIIICHUS] COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS B
BbIOpaHHOM PO(ECCUOHATILHOMN AESITEIbHOCTH;

MemanpeomMemHpix:

v/ UCIIONIb30BaHUE PA3IMYHBIX BHOB I03HABATEIBHON NEATEILHOCTH M OCHOBHBIX
WHTEJUJIEKTyaIbHBIX omnepainuii (MoCcTaHOBKa 3a7auu, (PopMyJIMpOBaHUE TUIIOTE3, aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IleHNEe, CUCTeMAaTU3allvs, BbISBIICHUE MPUUUHHO-CIICICTBEHHBIX
CBs3€H, TOMCK aHAJIOroB, (OPMYJIMPOBAHHME BBIBOJIOB) JUISl PEIICHHS TOCTaBJIEHHOU
3aJlayd, TNPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HaOMIONEHWE, Hay4YHBIN
HKCIEPUMEHT) JIJII U3YUEHUSI PA3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOIIECCOB, C
KOTOPBIMHU BO3HUKAET HEOOXOMMOCTh CTAIKUBATHCS B MpodeccuoHanbHOU chepe;

v UCIIOJIB30BAHUE  Pa3lIMYHBIX ~WCTOYHUKOB JUIS  IOJYYEHHS  XUMHYECKOM
uHopMalK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTh JUIsl JIOCTHIXKEHHUS XOPOIIUX
pe3yNbTaToB B MpodecCuoHaIbHOM cdepe;

npeomemHuvix:

v’ cOPMHUPOBAHHOCTh MPEICTABIEHUIA O MECTE XUMHU B COBPEMEHHOM HaydyHOM
KapTUHE MUpPa; TOHUMAHUE POJIU XUMUU B (OPMUPOBAHUH KPYro3opa U PyHKITMOHATLHON
IrPAaMOTHOCTH Y€JIOBEKA JJIsSl PEIICHHs IPAKTUYECKUX 3a]1ay;



v/ BJaJicHHE  OCHOBOIOJATAIOIIUMHM  XHMHUECKUMM  IOHSATHAMH, TEOPUAMH,
3aKOHAMH Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BaHNE XUMHUUYECKONH TEPMUHOJIOTUEN U
CUMBOJIUKOM;

v/ BJIaJilcHiEe OCHOBHBIMU METOAaMU HAYYHOTO HO3HAHMS, UCIIOIb3YEMBIMH B XUMHUH:
HaOJII0/ICHWE, OINKMCaHue, U3MEPEHHUE, DKCIEPUMEHT; YMEHHE oOpalaThiBaTh, OOBSICHATH
pe3yabTaThl TMPOBEAEHHBIX OINBITOB M JIEJIaTh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH
MIPUMEHSTh METO/IbI IO3HAHUS ITPU PEIIEHUH NTPAKTUYECKUX 3a]1a4;

v’ ¢c()OpMHUPOBAHHOCTL YMEHHUS JaBaTh KOJIMYECTBEHHBLIE OLEHKH M IIPOBOJMTH
pacy€Thl MO XUMHUECKUM (HOpMYyJIaM U ypaBHEHUSIM;

v/ BlaJieHre NpaBUIaMHM TEXHUKM 0€30IaCHOCTU IPU MCIIOIb30BAHMU XMMUUYECKUX
BCILICCTB;

v’ c()OpMHPOBAHHOCTE COOCTBEHHOM IMO3MLMU I10 OTHOLIEHHUIO K XUMHYECKOM
nH(popMaIuH, MOIy4aeMol U3 pa3HbIX UCTOUYHHKOB.

COJEPXAHUE YYEFHOM JUCIUIIJINHBI

BBenenue

Hayunbie meTonpl mo3HaHUS BEIIECTB U XUMUYECKHX SIBIICHUHU. PoJib skcriepuMenTa
Y TEOpUH B XUMHUHU. MOJIETMPOBAHNE XUMUYECKUX MTPOLECCOB. 3HAYEHUE XUMUH.

1. OpraHmyeckasa XxuMuA

1.1. OcHOBHbIC TOHATHS OPraHUYeCKON XUMHMHU M TEOPUHA CTPOCHUA
OPraHUuYeCcKMX COeUHEHHU I

IIpeomem opzanuueckoii xumuu. 1IlpupoiHbIe, NUCKYCCTBEHHBIE U CUHTETUYECKHUE
oprannyeckue BemiecTBa. CpaBHEHHUE OPraHUYECKUX BEHIECTB C HEOPraHMYECKUMHU.
BasieHTHOCTh. XMMUYECKOE CTPOEHHUE KaK MOPSAOK COECAUHEHHS aTOMOB B MOJIEKYJIbI IO
BaJICHTHOCTH.

Teopua cmpoenusn opzanuueckux coeounenuii A.M. Bymepoea. OCHOBHbIE
IOJIOKEHUSI TEOPUHU XHUMHUYECKOro crpoeHus. M3omepus U u3oMepbl. XHUMUYECKHE
(bopMyIIbI B MOJIEITA MOJIEKYJI B OPTAHMYECKON XHUMHUH.

Knaccugpurkayusa opeanuueckux eeuwyecme. Knaccudukaims BEmecTB M0 CTPOSHUIO
YIJIEPOMHOTO CKeJeTa W HAIWYWI0 (YHKIIMOHAIBHBIX Tpynm. ['OMOJIOTHM M TOMOJIOTHSL.
Havana nomenknartypsr [UPAC.

Knaccuguxkayusa peaxyuit ¢ opzanuyeckou xumuu. Peaxuuum NpHCOEAUHECHUS
(rumpupoBaHus, TaJOTCHUPOBAHUS, THUIPOTATOTCHUPOBAHUS, TuUaparanuu). Peakuuu
OTIIEIUICHUs] (JIETUAPUPOBAHUS, JCTUIPOTATIONCHUPOBaHUs, JAeruaparanuu). Peakuuu
3ameleHus. Peakiuu nzomepusannm.

Jlemoncmpayuu. Mojenu MOJEKyl TOMOJIOTOB M HM30MEPOB OPraHMYECKUX
coenuHeHuii. KauecTBeHHOE OOHapyXeHHE YIepoja, BOIOPOAa M XJOpa B MOJIEKYyJax
OPTaHUYECKUX COCTUHECHUM.

Jlabopamopnvie onvtmoui. VI3roTOBICHUE MOJENEH MOJEKYJ OpPraHUYECKUX
BEILIECTB.

1.2. YriieBonopoabl U UX NPUPOAHbIE HCTOYHUKH



Ankanel. AJKaHbl: TOMOJOTHYECKUW DS, U30MEPHUS U HOMEHKIIATYpa aJKaHOB.
XUMHUYECKHE CBOMCTBA alIKaHOB (METaHa, JTaHAa): TOPEHHUE, 3aMEIICHHE, Pa3JIOKEHUE,
nerupupoBanue. [IpumeHeHune aakaHoB Ha OCHOBE CBOMCTB.

AnKenpl. JTUNEH, €T0 NOJIyYeHUE (IETUAPUPOBAHUEM 3TaHA, JACMOJIMMEPHU3ALNEH
MOJIMATUIICHA). ['OMOJIOrMueckuil psiji, U30Mepus, HOMEHKJIATypa alKEHOB. XHUMHUYECKHE
CBOMCTBA ATHJICHA: TOPEHUE, KAUeCTBCHHBIC peakmuu (0OecIBeUnBaHe OPOMHOW BOABI U
pacTBOpa MepMaHraHarta Kajiwus), TuapaTtanus, noiuMmepusanus. [I[pumenenue sTuiieHa Ha
OCHOBE CBOMCTB.

Jluenvt u xayuyku. lloHdaTHE O AMEHAX KAK YIJIEBOAOPOAAX C JABYMSI JIBOMHBIMHU
cBs3siMu. ComnpsikeHHbIE AUEHBI. XUMHUUYECKHE CBOMCTBa OyTaaueHa-1,3 u u3ompeHa:
o0OecuBeunBaHue OpPOMHOM BOAbI W TOJMMEpHU3alMs B Kayuykd. HarypanabHbiili u
CUHTETUYECKHE Kayuyku. Pe3una.

Anxunsl. AuetniieH. XMMUYECKHE CBOWCTBA alleTUIICHA: TOpeHUe, 00eCliBeUnBaHNE
OpOMHOIi BOJIbI, MPUCOEAUMHEHHUI XJIOPOBOAOPOA U ruapaTanus. [lpuMmeHenue ameruiacHa
Ha OCHOBE CBOMCTB. MexKilaccoBasi U30MEPUS C alKaIUCHAMMU.

Apenpl. benzon. XuMudeckrue CBOWCTBa OCH30J1a: TOPEHUE, PEAKIMHM 3aMEIICHUS
(ramorenupoBanue, HUTpoBanue). [[puMenenne 6eH301a HA OCHOBE CBOCTB.

Ilpupoonvie ucmounuku y2neeo0opooos. 11lpupoHeIi ra3: coctaB, IPUMEHEHHUE B
kauectBe TomnuBa. Hedts. CoctaB u mnepepaborka nHedTu. Ileperonka HePTH.
HedrenpomykTsl.

Jemoncmpayuu. TopeHue MeraHa, STUJICHA, aneTWieHa. OTHOLICHHE METaHa,
ATWIICHA, alleTWJeHa W OEeH30Jla K pacTBOpaM IE€pMaHraHata Kajius U OpOMHOH BOJE.
[lonyueHne »dTuieHa peakuuend AEruApaTalid 3TAHOJA, AaUETUIEHAa — TUIPOJIN30M
KapOuja Kaiuplus. Pa3znoxxkeHue Kaydyka NpW HarpeBaHWHU, UCIIBITAHUE MPOAYKTOB
pasnokeHuss Ha HenpeneabHocTh. Kommekmus oOpa3uoB HedTH U HEDTENPOTYKTOB.
Komnekmust «KamMeHHBII yroyib 1 NpoAyKIUsl KOKCOXUMUYECKOTO TPOU3BOACTBAY.

Jlabopamopnusie onvimor. O3HaKOMJICHHE C KOJUIEKIMEW o0OpasinoB HepTH u
NPOAYKTOB ee mepepaboTku. O3HAKOMIICHHE C KOJUICKIIMEH KaydyKoB M 0Opasiamu
W3JCIINI U3 PE3UHBI.

1.3. Kuciopoacoaepskamue OpraHu4ecKue coeJMHEeHUs

Cnupmot. Ilonyuenue sTaHona OpOKEHHUEM TJFOKO3BI W THApATAIlMEd JTHIICHA.
['unpokcunbHas rpynmna kak (yHKiuoHanbHas. [loHATHE O TpenenbHBIX OJHOATOMHBIX
cnupTax. XUMHYECKHE CBOWMCTBA 3TAaHOJA: B3aUMOJCHCTBHUE C HAaTpuem, 0Opa3oBaHUE
MPOCTHIX U CIOXKHBIX 2(UPOB, OKUCJICHUE B anbAeruia. [IpumMeHeHne sTaHoNIa HA OCHOBE
CBOMCTB. AJIKOTOJIM3M, €ro TMOCJIEACTBUS W MNOpeaynpexacHue. [muepuH Kak
MpeACTaBUTENIb MHOTOAaTOMHBIX CHUPTOB. KauecTBeHHass peakius Ha MHOTOATOMHBIC
cnuptsl. [I[puMeHeHne mmuepuHa.

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

Anvoezuowt. [lonsitue 06 anpaerunax. AnpAeruiHas rpynmna Kak QyHKIHOHAIbHAS.
dopmanpIerul W €ro CBOMCTBA: OKHCIEHUE B COOTBETCTBYIOUIYKO  KHCIIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOIIMK cnupT. llomydeHue anpaeruioB OKHUCIEHHEM
COOTBETCTBYIOLIUX CUPTOB. [IpumMeHenne popmaibieruia Ha OCHOBE €ro CBOMCTB.



Kapoonosvie kucnomwr. llonstue o kapOoOHOBBIX Kuciorax. KapOokcuinbHas
rpynna Kak (QyHKIMOHANIbHAs. ['OMOIOTMYECKU psJ MPEesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. [lomydyeHne KapOOHOBBIX KHUCIOT OKHCJICHHEM aJibJCTHJIOB.
XUMHYECKHUE CBOWCTBA YKCYCHOW KHCJIOTHI: OOIME CBOMCTBA C MHUHEPATbHBIMU
KUCIIOTaMU U peakuus stepuduxaruu. [IpumeHeHue yKCyCHOW KHCIOTBI Ha OCHOBE
CBOMCTB. Bpiciine »KUpHbIE KACIOTHI HA PUMEPE NMATIbBMUTHHOBOM U CTEAPUHOBOM.

Cnosicnvie  3pupor  u  ocupwl.  IlomydeHwe CIOXKHBIX D(PHUPOB  peakiuen
srepudukanuu. Croxubele 3(uUpbl B Opupoae, uX 3HadeHHe. [IpuMeHeHue CIOXKHBIX
7(UpPOB Ha OCHOBE CBOMCTB.

Kuper kak cioxubsie 3¢hupbl. Kiaccuduxanus >xupoB. XUMHUYECKHE CBOMCTBA
KUPOB: TUJAPOJIM3 U THUAPUPOBAHME KUIKUX KUPOB. [IpriMeHeHHe XKUPOB HA OCHOBE
CBOWCTB. MbLia.

Yeneeoowvr. YrneBonpl, ux kiaccuduxanusi: MoHocaxapuibl (IroKo3a, (ppykrosa),
JUcaxapubl (caxaposa) U MmoJiucaxapu bl (KpaxMai U IeJUTI003a).

I'mroko3a — BemecTBo ¢ JBOMCTBEHHOM (DYHKIIMEH — abJACTHIOCTHPT. XUMUUICCKUE
CBOMCTBA TJIFOKO3BI: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOWUT,
cnuptoBoe OpoxkeHue. [IpumMeHeHre rroKo3bl Ha OCHOBE CBOMCTB. 3HAUEHUE YTIIEBOJIOB B
JKMBOW TIPUPOJE U B KU3HU uenoBeka. [loHATHE O peakiusx MOJIUMKOHACHCAUU U
TMAPOIN3a HA IPUMEPE B3aMMONPEBPAILCHUI: INIIOKO3a U NOJINCAXAPULL.

Hemoncmpayuu. OxucieHUE cnupra B anpieruia. KadecTBEHHbIE peakIMM Ha
MHOTI0ATOMHbBIE CIUPTHL. PacTBOpUMOCTh (peHOIa B BOAEC IPU OOBIYHON TeMIieparype u
npu HarpeBanuu. KadectBeHHble peakumu Ha (eHon. Peakuus cepeOpsiHOro 3epkana
aNbACTUIOB M TIIOKO3bl. OKHCIEHHWE AJBJETUIIOB M IIIOKO3bl B KHCJIOTY C IIOMOUIBIO
ruapokcuaa meau (I1). KauectBennas peakuus Ha kpaxmai. Komnekius 3pupHbIX Macer.

Jlabopamopnvie onvimosl. PacTBOpEeHUE TIMIEPUHA B BOAEC U B3aUMOJECHCTBHUE C
ruapokcugoM Meau  (II). CpoiicTBa yYKCyCHOM KHCJIOTBHI, OOIIME CO CBOMCTBaAMU
MUHEPAJIbHBIX KHUCIOT. JlOKa3aTeabCTBO HEMPENEIbHOIO XapaKTepa JKHUIAKOrO Kupa.
B3anmogelicTBre MoKo3bl U caxapo3bl ¢ rugpokcugom Meau (II). KauectBennast peakuus
Ha KpaxMarll.

1.4. A3oTrcoaep:xamue opranudeckue coequHeHus. I[oammepsnl

Amunwr. Tlonstue o0 amuHax. AnudaTHuecKue aMUHBL, HX Kilaccuukanus u
HOMEHKJIaTypa. AHWIWH, KaK OpraHudeckoe ocHoBaHue. [lonmydenue aHwiInHA U3
HUTpoOeH3o0a. [I[puMeHeHre aHnaIMHa Ha OCHOBE CBOMCTB.

Amunokuciomsl. AMUHOKHCIOTBIL KaKk  aM@oTepHble  IU(YHKIHOHAIbHBIC
OpraHWYECKUE COECIMHEHUSA. XMUMHUUYECKHE CBOMCTBA aMHUHOKHUCIIOT. B3aMMOJIEHCTBHE CO
niej04aMu, KUCJIOTaMU U APYT ¢ APYroM (peakius nojaukoHaeHcanuu). [lentuaHas cBs3b
u nonmnenTtuasl. [[puyMeHeHrne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benxu. llepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpbl OENKOB. XHUMHUYECKHE
CBOMCTBa OCJIKOB: rOpeHue, JeHaTypalus, TUAPOJIN3, [IBETHbIE peakuud. buomornyeckue
GbyHKITUU OEITKOB.

Ilonumepur. benku u nonucaxapuabl kak ouononumepsl. [lnacrmaccest. [lonyuenue
MOJIMMEPOB PEaKIMEH MONMMEPU3ALMU W MOJUKOHJICHCAIMU. TepMOIUIaCTUYHbIE H
TepMOpeakTUBHbIE  TiactMacchl.  [lpeacraButenu — miactmacc.  BonokHa, — ux
knaccupukanus. [lomydyenne BonokoH. OTenbHbIe MPEACTABUTENN XUMUYECKUX BOJIOKOH.
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Jemoncmpayuu. B3auMOJEHCTBUE aMMHAaKa W aHWIMHA C COJSHOM KHCIIOTOW.
Peakius anmimnaa ¢ 6pomMHoi Bogo. Jloka3aTenbCcTBO HAMMUUs (PYHKIIMOHATBHBIX TPy
B pacTBOpax aMHUHOKHUCIOT. PacTtBopeHne u ocaxieHue OenkoB. L[BeTHble peakiuu
0enkoB. ['opeHne NTUYLETo Tiepa U MEPCTIHOW HUTH.

Jlabopamopnvie onvimol. PactBOpeHne OenkoB B Bojge. OOHapykeHHE OCIKOB B
MOJIOKE U B MSACHOM OynboHe. J[eHaTypaius pacTBopa Oeika KypUHOTO SHIIa CITUPTOM,
pacTBOpaMu COJIEH TSKENBIX METAJIOB U MPU HarpeBaHUU. Pernienne sKkcrnepuMeHTaaIbHbIX
3alad Ha UJICHTHU(UKAIMI0O OpPraHMYeCcKUX coeAuHeHuW. Pacrmo3HaBaHue IU1acTMacc U
BOJIOKOH.

2. O0masi ¥ HeOpraHu4YecKass XuMus

2.1. OcHOBHbIE OHATHS M 3aKOHbI XMMHUU

Ocnognvie nonamus xumuu. BermectBo. AToM. Mosekyna. XUMAYECKAN SJIEMEHT.
Amnorponus. [IpocTeie U cinoxHbIe BelecTBa. KaueCTBEHHbI U KOJTUYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKUE 3HAKU U (GopMylibl. OTHOCUTENIbHBIE aTOMHAsl U MOJEKYJIsipHas
Macchl. KonnuecTBo BemiecTna.

Ocnoenvte 3akonvt xumuu. CTeXMOMETpUs. 3aKOH COXPAHEHUS MAacChl BEIIECTB.
3aKOH TOCTOSTHCTBA COCTaBa BEUIECTB MOJEKYJISAPHOW CTPYKTYphl. 3aKOH ABOrajpo H
CIEACTBHS MX HEro. PacueTHble 3aJ1ayM HAa HAXO0XKIEHUE OTHOCHUTEIBHOW MOJICKYJIIPHOU
Macchl, OMpPeIeIEHUE MAaCCOBOM 10U XUMMUYECKUX DJIEMEHTOB B CII03KHOM BEIIIECTBE.

Jemoncmpayuu. Mopenn aTtoMOB XUMHYECKMX 3JJIEMEHTOB. MoJenu MOJIEeKyYI
MPOCTHIX W CJIOXKHBIX BeliecTB (1apo-crepxkHeBbie U Crroapta-bpurne6a). Komiekius
MPOCTHIX U CIIOKHBIX BemiecTB. Hekoropreie BemiecTBa konuuecTBOM 1 moisib. Mopenb
MOJISIPHOTO 00BbeMa ra3oB. Ajiorponus gocdopa, KUCIOPo/ia, 0JIOBA.

2.2. [lepynoauyeckuii 3aKOH M MEPUOTUYECKAST CUCTEMA XUMUYECKUX IJI€MEHTOB
.. MeHaesieeBa U CTpOEHUE ATOMA

Ilepuoouueckuii 3axon /.M. Menoeneesa. Otxpoitue JI.11. MenaeneeBbim
nepuoaudeckoro 3akona. [lepuoanueckuii 3akon B popmymmposke /.M. Menneneena.
[lepnoauueckas Tabiuila XUMUYECKHUX AJIEMEHTOB — rpaduyeckoe 0ToOpakKeHue
nepruoandeckoro 3akoHa. CTpyKTypa NepuOANIeCKON TaOIUIIbl: IEpUOBI (MaJlble U
OombIHe), TPyNbI (TTIaBHAS U TOOOYHAS).

Cmpoenue amoma u nepuoouyeckuii 3axkon /[.U. Menoeneesa. ATom — CloxHas
yactua. SAapo (IpoTOHBI U HEUTPOHBI) U BIIEKTpOHHAs oOosouka. M3oromsl. CTpoeHue
AIIEKTPOHHBIX OOOJIOYEK aTOMOB DJIEMEHTOB MalibIX MepuoaoB. OCOOCHHOCTH CTPOCHHUS
AJIIEKTPOHHBIX 00OJOYEK AaTOMOB D3JIEMEHTOB OOJIBIIMX TEPUOAOB  (MEPEXOMHBIX
aneMeHToB). [lonsatue 00 opburansx. s-, p- u d-OpOutanu. DIeKTpOHHbIE KOHPUTYpaLuU
aTOMOB XUMHUYECKUX AJIEMEHTOB.

CoBpeMeHHas (popMyIHpOBKa MEPUOANYECKOrO 3aKOHA. 3HAUYEHUE MEPUOUIECKOrO
3aKOHa W MEPUOJUYECKON cHCTEMbl xuMuueckux siemeHToB .M. MenneneeBa nid
pa3BUTHUA HAYKU U IOHUMAaHUSI XUMHUYECKOW KapTHHBI MUPA.

Jemoncmpayuu. Paznuunbie (HOpPMBI TEPUOAUYECKON CHUCTEMBI XHUMHUYECKUX
amemenToB  J[.M. MenneneeBa. JluHammdeckue TaOMMIBI IS MOJCIHPOBAHUS
MEPUOUYECKON CUCTEMBI. DJIEKTPU3alUs TNl U UX B3aUMOJICUCTBUE.

Jlabopamopnvie onvimot. MonenupoBaHue MOCTPOCHHS MEPUOANYECKON TaOIHUITHI
XUMHUUYECKHUX AJIEMEHTOB.
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2.3. CTpoeHue BemecTBa

Honnasa xumuueckan ceazv. Karnonsl, uX 00pa3oBaHUE U3 aTOMOB B pE3yJIbTAaTE
npouecca OKUCIeHHs. AHHMOHBI, MX OOpa3oBaHUE K3 aTOMOB B pe3yibTare Ipolecca
BOCCTaHOBJIEHUS. VOHHas CBA3b KakK CBSA3b MEXKIY KATMOHAMU M AHUOHAMH 34 CYET
ANIEKTPOCTATUUECKOro mpuTsHkeHusa. Kraccudukanuss HMOHOB: MO COCTaBy, MO 3HAKy
3apsifa, MO0 HAIMYUIO TUApAaTHOW 000s0uku. VOHHBIE KpUCTANIMYECKUE PEIISTKH.
CBolicTBa BEIIECTB C HOHHBIM TUIIOM KPUCTAJUTMYECKON PEIIETKH.

Kosanenmnaa xumuueckasa ceéa3p. MexaHusm o0pa30BaHMs KOBAJEHTHOW CBSI3U
(OOMEHHBII ¥  JIOHOPHO-AaKLENTOPHBIN). DIEKTPOOTPHULATEILHOCTh. KoOBaJIeHTHbIE
NOJIIpHAsE M HEMOoJsipHast CBsi3u. KpaTHOCTh KOBaJIGHTHOM CBSI3U. MoOJeKynsipHble U
aTOMHbIE KpUCTAJIMYeckue pereTku. CBOWCTBA BEIIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKaMHU.

Memannuueckaa cea3zp. Merauinueckass  KpUCTaJUIMYECKas  pelIeTKa H
MeTaJUIMYeCKasi XUMUYECKas CBA3b. DU3ndeckue cBOKWCTBA METAIIIOB.

Azpecamnvle cocmoanua eewyecmeé u 6000p0OHas ceéAaA3b. TBepAoe, XUIKOE U
razoo0paszHoe cocTosiHUs BemiecTB. [lepexos BemecTBa U3 OJHOTO arperaTHOro0 COCTOSIHUS
B ipyroe. BogoponHnas cBs3b.

Qucmuvie eewecmea u cmecu. lloHstne o cMecu BemiecTB. [ OMOreHHBIE U
rereporennble cmecu. CoctaB cMeceil: 00beMHasi 1 MaccoBasl JI0JIM KOMIIOHEHTOB CMECH,
MaccoBas J10J1s1 PUMECE.

Jucnepcuvie cucmemwl. Ilonsitue o nucnepcHou cucreme. JlucnepcHas dasza u
nucnepcuoHHas cpena. Knaccudukanus nucnepcHbix cucteM. [loHSATHE O KOJUIOMIHBIX
CUCTEMAX.

Jemoncmpayuu. Mozaenb KpuCTallIMueCKol pemeTku xjopuaa Hatpus. OOpasiibl
MUHEpPAJIOB C MOHHOM KPHUCTAJUIMYECKOM PEIIETKOM: KalbLWTa, ranura. Moxpenu
KPUCTAIIIMYECKUX PEUIETOK «CYXOro JbAa» (WM Moja), aamasa, rpadura (Wiv KBapla).
[TpuGops! Ha xuIKuX KpucTaax. OOpa3ibl pa3IU4HbIX TUCHEPCHBIX CUCTEM: SMYJIbCHIA,
CyCIIeH3uH, a3po3oiel, reneit u 3onei. Koarymsnus. Cunepesuc. ddext Tunnamns.

Jlabopamopnosie onvimat. 1lpurotoBienne CycrneH3nn KapOOHATa Kajbllds B BOJE.
[Tosyuenue sMysbcud MOTOPHOro Macia. O3HaKOMJIEHHWE CO CBOMCTBAMM JUCIEPCHBIX
CUCTEM.

2.4. Boxa. PacTBOpbI. DJIEKTPOJIUTHYECKAS JUCCOLMALIUSA

Booa. Pacmeopvi. Pacmeopenue. Bona Kak pacTBopuTenb. PacTBOpMMOCTH
BeulecTB. HachbllieHHble, HEHACBIIIEHHbIE, NEPECHIIIEHHBIE PpPaCcTBOPbL. 3aBUCUMOCTH
pPacTBOPUMOCTH Ta30B, )KUIKOCTEN U TBEP/IbIX BEIIECTB OT PA3IUYHBIX (PAKTOPOB.
MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.

Idnekmponumuyeckaa  ouccoyuayun.  DICKTPOIUTBI U HEDJICKTPOUTHI.
DJneKTpoauTHIeCcKas aucconuanus. MexaHu3Mbl 3JEKTPOJUTUYECKON AMCCOLMALAN IS
BEUIECTB C pa3IMYHBIMU THUIIAMM  XUMUYECKOM CBA3U. [WaparupoBaHHBIE U
HErWIpaTUpOBaHHblE MOHBIL. CTENEHb >3JEKTPOJUTHYECKOW auccoumanuu. CHIIBHBIE W
ciabbie 3eKTPoNUThl. OCHOBHBIE MOJOKEHUS TEOPUH HIIEKTPOIUTUYECKON AUCCOLUAIIIH.
KucoTsl, OCHOBaHMS M COJM KaK 3JIEKTPOIUTHI.

Jemoncmpayuu. PactBopuMocTh BenlecTB B Boje. CoOupaHue ra3oB METOAOM
BBITECHEHUSI BOJBI. PacTBOpeHre B BOJE CEPHOM KHUCIOTHI M cojedl amMmmoHMs. OOpa3ibl
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KPUCTALUIOTUAPATOB.  M3roTOBIIEHHE THUICOBOW MOBS3KU. McmblTaHWE pacTBOPOB
AIIEKTPOJIUTOB M HEAJNEKTPOJIUTOB HA MPEIMET AMCCOLMALMU. 3aBUCUMOCTh CTEIECHU
AIIEKTPOJIMTUYECKON JIHCCOIMAlMA YKCYCHOM KHCJOTHI OT pa30aBlieHUs pacTBOpa.
JIBUMKEeHHE OKpAILIEHHBIX HOHOB B AJIEKTPUUYECKOM MoJie. [Ipurorosienune xecTkoi BOAbI U
ycTpaHeHne ee KecTKocTH. WouuTel. OO0pa3ibl MHHEpPAIbHBIX BOJA Pa3IMYHOTO
Ha3HAYCHMSI.

Ilpakmuueckoe 3anamue. [ IpuroToBieHue pacTBopa 3aJaHHOM KOHLICHTPALIMH.

2.5. Knaccudgukanus HeOpraHu4eCKMX COeJUHEHU U UX CBOMCTBA

Kucnomot u ux ceoinicmea. Kucnorel Kak 3J€KTPOJIUTHL, UX Kiaccuukauus 1o
pa3IMYHBIM  TpPU3HAKaM. XHWMHUYECKHE  CBOMCTBA KHUCIOT B  CBETE€  TEOPHUU
ANIEKTPOJIUTUUECKON Juccoranu. OCOOEHHOCTH B3aUMOJICHCTBUSI KOHIICHTPUPOBAHHOM
CEpHOI M a30THOM KUCIIOT ¢ MeTajiiiaMu. OCHOBHBIE CIIOCOOBI MTOTYYEHHUSI KUCIIOTHI.

Ocnosanusn u ux ceoitcmea. OCHOBaHUS KaK AJEKTPOIUTHI, UX Kiaccudukaus mo
pa3IMYHbBIM  MpU3HAaKaM. XHUMUYECKHUE CBOMCTBA OCHOBaHMM B CBET€ TEOpUU
AIEKTPOJIMTUYECKON Jucconranuu. PasinokeHne HEepacTBOPUMBIX B BOJE OCHOBAHUIM.
OcHOBHBIE CTIOCOOBI MOTYYEHUSI OCHOBAHHIA.

Conu u ux ceoiicmea. Conu kak H3nekTpoiautbl. Conu cpegHue, KUCHbIE H
OCHOBHbIE. XHMHWYECKA CBOMCTBA COJE€A B CBETE€ TEOPUHU DIICKTPOIUTHUYECKOU
nucconuanuu. CrnocoOwl mosyueHus coneil. ['maponus coneil.

Okcuovl u ux ceoiicmea. ConeoOpa3yrolnme U HECcoJIeo0pa3yIole OKCHUIbI.
OcHoBHbIEC, aM(OTEpHbICE W KHUCJIOTHBIE OKCHJbl. 3aBUCUMOCTb XapakTepa OKCHUJa OT
CTENEHU OKMCIICHUS OO0pa3ylollero ero Meraia. XHUMHUYECKUE CBOWCTBA OKCHJIOB.
[Tosyuenue OKCUIOB.

Jemoncmpayuu. B3auMoIelcTBAE a30THOU U KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOT
¢ merasuiamu. ['openne ¢ochopa u pacTBoOpeHrne NpoAyKTa ropenus B Boje. [lomydenue u
cBoiictBa amdoTepHoro ruiapokcuaa. HeoOpatumblii rugponu3 KapOuja KaiabIus.
OOpaTuMbIil TUAPOIN3 COJIEH PA3TUYHOTO THUTIA.

Jlabopamopnuwvie onwvimoul. VicnbiTaHue pacTBOPOB KHCIOT HWHIUKATOPAMMU.
B3anmoneiictBue MeETaIOB C KHCJIOTaMH. B3auMoaencTBHE KHUCIOT C OKCHIAMH
MeTauioB. B3anmonencTeue KUCIoT C OCHOBAaHUSIMU. B3anMoIeiCTBHE KUCIIOT C COJIAMMU.
HcnblTanne pacTBOPOB ILIEJIOYEN MHAMKATOpAMH. B3anMonencTeue mIenoder ¢ COJISIMMU.
PaznoxxeHne HEpaCTBOPUMBIX OCHOBAHHI.

B3aumopeiictBue coneit ¢ MetaimnaMmu. B3aumogenctBue coner apyr ¢ apyrom. ['maponus
COJIEW PA3JIMYHOTO TUIIA.

2.6. XuMu4ecKmne peakumu

Knaccuguxkauyusa xumuueckux peaxyuii. Peakunu COEIUHEHUS, Pa3JI0KECHMUS,
3ameleHus, ooMena. Karanuruueckue peakuuu. OOpaTuMble U HEOOpaTUMbIE PEAKIUU.
['oMOreHHbIE ¥ TETEPOTEHHBIE peaKLMU. DK30TEPMUYECKUE U S3HAOTEPMUUYECKUE PEAKIIUU.
TernoBoit apPexT XxumMudeckux peakiuid. TepMoxumMudeckKue ypaBHEHUS.

OKucnumenvHo-60cCmMano8umesbHvle peaxkuyuu. Crenenb OKHCJICHUS.
Oxkucnutenb U BOCCTaHOBICHHE. BoccTaHOBHUTENb U OKUCIEHHUE. METONl 3JIEKTPOHHOIO
OasiaHca JUisl COCTaBJICHUS YPABHEHUN OKHUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUi.

Crkopocmb xumuyeckux peaxyuii. IloHsiTHE O CKOPOCTH XMMHUYECKUX PEAKIIHM.
3aBUCUMOCTh CKOPOCTHM XHMMHUYECKHX PEaKIUil OT pa3iIuyHbIX (DAKTOPOB: MPUPOIBI
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pearupyromux  BEIIECTB, WX  KOHUEHTpAlMH,  TEMIIEPaTypbl,  ITOBEPXHOCTHU
CONPHUKOCHOBEHUS U HUCTOJIb30BaHUS KaTaJIn3aTOPOB.

Oopamumocmev xumuueckux peaxyuit. OOpaTUMble U HEOOpPATUMBIC PEAKIIUH.
XUMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEIIECHHUS.

Jemoncmpayuu. Ilpumepbl HEOOPATHMMBIX peaKIUM, HIYHIUX C 0Opa3oBaHUEM
OocajJika, ra3a Wiu BOJbl. 3aBUCUMOCTb CKOPOCTH pPEaKIMH OT HPHUPOIbl PEarupyrommx
BelecTB. B3anMopeicTBie pacTBOPOB CEPHOM KHCIOTHI C PacTBOpaMU THOCYJb(hara
HaTpUsi Pa3IUYHOM KOHIUEHTpAllMM U TeMIeparypbl. Moleab KUISAIIEro  CIIosl.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakiuy OT MPUCYTCTBUS KaTaau3aropa Ha MPUMEPE
pasyioKeHHE TEPOKCHUIa BOJOPO/Ia C TOMOIIBIO JUOKCHA MapraHila U Karajiasbl. Mojenb
anekTponmuszepa. Moaenp 3JIEKTPOJIM3HOW BaHHBI Ui MOJIYYEHUs altOMUHUA. Monenb
KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnusie onvimpl. Peakuys 3aMelIEHAs] MEIU JKEJIE30M B pacTBOPE MEAHOTO
Kynopoca. Peakiuu, uaynme ¢ oOpa3oBaHHMEM OCajKa, Ta3a WIM BOJAbl. 3aBUCUMOCTH
CKOPOCTH B3aUMOJICUCTBUSA COJISTHOM KUCJIOTHI C METAJNIAMHU OT UX HNPUPObl. 3aBUCUMOCTb
CKOPOCTM B3aMMOJCHCTBUS LHMHKA C COJIIHOM KHCJIOTOM OT €€ KOHLIEHTPalWH.
3aBUCUMOCTh CKOPOCTH B3aumojerctBus okcuga mead (II) ¢ cepHodt KuCiIOTOM OT
TEMIEPATYPHI.

2.7. MeTaJuibl M HEMETAJLJIbI

Memannpt. OcOOEHHOCTH CTPOCHHSI aTOMOB U KpUCTAIOB. PU3HUECKHUE CBOICTBA
MetaiioB. Knaccudukanus MeTamioB Mo pa3iMuHbIM PU3HAKaM. XUMHUUYECKHUE CBOMCTBA
METAJIOB. DJIEKTPOXUMUYECKUH PSI HAIIPSOHKEHUHA METAJUIOB. MeTaiutoTepMHusl.

O6mue cnocoObl mosydeHus: MetaioB. [lonstue o Mmerawtypruu. [lupomerammyprus,
TUAPOMETAITYPTUs U dJIeKTpoMeTalTyprus. CriiaBbl YepHBIC U IBETHBIE.

Hememannvi. OcOOEHHOCTH CTpPOEHHs aToMOB. HeMeTtasnibl — MpocThie BEIIECTBa.
3aBUCHUMOCTh CBOWCTB TaJOr€HOB OT HX TMOJOXKEHHUS B TEPUOJUYECKON CHCTEME.
OKHUCIUTENBHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT HX
MOJIOKEHUS B PANLY JIEKTPOOTPULIATEILHOCTH.

Hemoncmpayuu.  Kowieknus  MeTauioB.  B3aMMOJEHCTBUE  METALIOB  C
HEeMeTaulaMHu (KeJie3a, IMHKAa W aJIIOMUHHS C CEpOM, aJlIOMUHHUSI C HOJIOM, CYPbMBI C
XJIOpOM, TOpEHHE Kele3a B xjope). ['opeHne MeTamioB. AJIFOMUHOTEPMUSL.

Komnekuus HemeramioB. ['openue HemetamioB (cepbl, ¢gocdopa, yrid). BeirecHeHue
MEHEE aKTUBHBIX TaJIOTEHOB M3 PACTBOPOB MX COJICH 00Jee aKTUBHBIMU TaJIOTEHAMH.
Mojiens NpOMBIIUIEHHOW YCTAaHOBKH JIJIsl MPOM3BOJICTBA CEPHOM KUCIOTHL. Mojenb nedu
JU1sl 00kKra u3BecTHsAKa. Kommekiuu npoayKIuid CHIIMKaTHOW MTPOMBIIIIIEHHOCTH (CTEKIIA,
dapdopa, dasHca, HIeMeHTa pa3InYHbIX MAPOK U JIp.)

Jlabopamopnusie onvimol. 3aKanka u OTycK ctayin. O3HaAKOMJIEHUE CO CTPYKTYypaMu
ceporo u 6enoro uyryHa. Pacro3znaBanue py/ sxesesa.

Ilpakmuueckue 3anamus:

[Tonmy4yenue, coOnpanue u pacrio3HaBaHUE Ta30B.
Pelenne 3kciepuMeHTaNIbHBIX 3a/1a4.

O0beM y4eOHOM IMCUUIIMHBI M BUbI Y4eOHOI padoThl
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Buy yaeOHOM paboThI

O0BeM 4acoB

MaxkcumasibHas yueOHasi Harpyska (BCero) 171
Obs3arenpHast ayTuTOpHas yueOHasi Harpy3Ka (Bcero) 129
B ToMm gmncie:

[IpakTuyeckue 3aHATUS 42

14



TemaTnyeckoe NJIAHUPOBAHUE Y4eOHON TUCHMILIUHBI « X UMM A»
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HaumeHnoBaHue Coaepxxanue y4eOHOIr0 MaTepuaa, NpaKkTHYecKUe 3aHATHS O0BEM Yposenn
pasaejio JacoB YCBOEHHUA
1 2 3 4
BBenenne Copep:xaHue yueOHOro MaTepuasa. 3 ;
1 [peamMeT opraHUYecKOil XUMHH. 1 2
2 Teopus cTpoeHus opraHuueckux coequHernit A.M. Bytieposa. 1 2
3 BaJieHTHBIE COCTOSIHHSI aTOMa YTIepoIa. 1 2
Pazgen 1.
Opranuyeckas 70
XUMHSA
Tema 1.1. CoaeprxkaHue y4eGHOro Marepuajia 7
Crpoenue 4 Kitaccudukanus opraHMuecKiX COSMHEHUH. 1 2
OpTraHNYCCKHUX 5 Knaccudukanust opraHM4eckux cOeAUHEHHUH. 1 2
BEIIECTB 6 OCHOBBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHHUMN. 1 2
7 N3omepus u ee BUIBL. 1 2
8 W3omepusi v ee BUIBIL. 1 2
9 Penrenue 3a1a4y Ha BBIBOJ (JOPMYJI OPTaHUYECKUX COCTUHCHUM. 1 2
10 Penrenue 3a1a4y Ha BBIBOJ (JOPMYJI OPTaHUYECKUX COCTUHCHUM. 1 2
Tema 1.2. Conep:xanue y4e0HOro MaTepHaJia 4 _
Peaxuun 11 Kitaccudukanus peakuuii B OpraHu4eckoil XMMHUH. 1 2
OpraHN4ecKux 12 Kitaccudukanus peakuuii B OpraHu4ecKoil XUMHUH. 1 2
COE/IMHEHHU 13 TuIbl XMMUYECKHX CBsI3¢H B OPraHUYCCKUX COCTMHECHHUAX U CIIOCOOBI MX pa3phiBa. 1 2
14 TuIbl XMMUYECKHX CBsI3¢H B OPraHUYCCKUX COCTMHCHHUAX U CIIOCOOBI MX pa3phiBa. 1 2
Tema 1.3. CoaeprxkaHue y4eGHOro Marepuaja 26
YrneBonoposl 15 [IpupoiHbIe HICTOYHHMKH YTIIEBOJOPOAOB. 1
16 JlaGopaTopHslii onbIT Nel. 1
M3roroBnenue Moseneil MOJIEKyN YIIIeBOAOPOJIOB.
17 IIpakTnyeckas padora Nel. OOHapyxeHHe yriiepoaa 1 BOJOpO/a B OPraHUIECKOM 1
coeluHeHuH (napaguH).
18 AJKaHBbI. 1 2
19 XUMHUYECKHE CBOMCTBA aJIKaHOB. 1 2
20 Pemenue 3a1a4 1o reMe «AJIKaHbD. 1
21 Pemenue 3a1a4 1o reMe «AJIKaHbD. 1 2
22 AJKeHbl. DTUJIEH. 1 2
21 XUMHYECKHE CBOMCTBA STHJICHA. 1 2
22 Pemenue 3a1a4 1o reMe «AJKEHBD. 1 2
23 Pemenue 3a1a4 1o reMe «AJKEHBD. 1 2
1 2 3 4
24 | JlabopaTopHblii onbIT Ne2. O3HakoMiIeHHE ¢ 00pa3liaMu MOJNMATHIICHA M TTONUITPONMIEHA. 1 _
25 AJKUHBI. ALIETUJIEH. 1 2
26 XUMHUYECKHE CBOMCTBA aJIKUHOB. 1 2
27 Anxanuensl. Kayuyku. 1 2
28 XUMHUYECKHE CBOMCTBA aJIKaJIMEHOB. 1 2
29 Pemenue 3a1a4 Ha BEIBOJ (pOpMYJI OpraHMYECKHX BEIIECTB MO MPOAYKTAM UX CTOPAaHHUSL. 1 2
30 Pemenue 3a1a4 Ha BEIBOJ (pOpMYJI OpraHMYECKHX BEIIECTB MO MPOAYKTAM UX CTOPAaHMUSL. 1 2
31 ApeHbl. 1 2
32 XUMHUYECKHE CBOMCTBA apEHOB. 1 2
33 Pemenue 3a1a4 1o reMe «ApEHbD. 1 2
34 1 2
B

Hedtp 1 ciocoObI ee nepepaboTKH.

e Y ¥ N S =
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XAPAKTEPUCTUKA OCHOBHBIX BU/10B
YUYEBHOU JEATEJIBHOCTHU CTYAEHTOB

Cooepicanue
00yuenusn

Xapaxmepucmuka 0CHOGHBIX 6UO08 0eAMENbHOCHU CIYOEHINa
(na ypoene yueonwix oeiicmeuii)

1

2

Baskneiinine
XHMHYEeCcKHe
MOHATHSA

JaBath omnpezaenieHHEe W ONEPUPOBATh CICAYIOLIMMU XUMUYECKUMH TOHSATHUSIMMU:
BCIIIECTBO, XUMHYECKUH OJICMCHT, aTOM, MOJICKYJIa, OTHOCHTCJIIbHBIC aTOMHas M
MOJIEKYJIIpHAsi MacChl, HOH, QJUIOTPOINHUs, H30TOMNbl, XUMHUYECKAs CBS3b,
AJIEKTPOOTPULIATEILHOCTh, BAJICHTHOCTb, CTENEHb OKHUCJICHHS, MOJb, MOJSpHAS
Macca, MOJISIpHBIA 00beM Tra3000pa3HBbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO M
HEMOJIEKYJSIPHOTO ~ CTPOEHHUS, PpPAcTBOPBL, DJIEKTPOJIUT U  HEIIEKTPOJIUT,
ANEKTPOIUTHYECKAsT AUCCOLMALINS, OKUCIUTENIb U BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTAHOBJICHUE, TETUIOBOM A EKT peakiuu, CKOPOCTh XUMHUYECKOM peaKIuw,
KaTaJiu3, XUMUYECKOe PAaBHOBECHE, YITICPOIHBIN CKeNeT, (PyHKIIMOHATbHAs TPYIIA,
HN30MCpUA, TOMOJIOT'UA.

OcHOBHEIE
3aKOHbI XUMHUHU

@opMynupoBaTh 3aKOHBI COXPAHEHHS MAacChl BEIIECTB M MOCTOSHCTBA COCTaBa
BEIIECTB.

VYcranaBnuBaTh NPUYUMHHO-CIIEACTBEHHYIO CBSI3b MEXKIY COJIEpPKAaHUEM 3THUX
3aKOHOB U HalMCAHUEM XUMHUYECKUX (HOPMYJ U YpaBHEHUH.

VYcranaBnuBaTh 3BOJIOLMOHHYIO CYHIHOCTH MEHEJIEEBCKOW W COBPEMEHHOMU
dbopmynpoBok nepuoarnaeckoro 3akona [[.11. Menneneesa.

OOBsACHAT,  (PU3UYECKUI  CMBICT  CHUMBOJIMKH  TEPUOAUYECKONW  TaOIHUIIBI
xumudeckux oanemeHToB [[.M. MenneneeBa (HOMEpOB OJJIEMEHTa, IMEPHOIA,
TPYNIbl) U yCTaHABIMBAThb MPUYMHHO-CIEACTBEHHYIO CBSI3b MEXK]Yy CTPOCHHEM
aToMa M 3aKOHOMCPHOCTAMU NU3MCHCHUA CBOWCTB 3JIEMEHTOB U O6p330BaHHI)IX M
BEIIECTB B MEPUOAAX U Ipymmax.

XapaKTemeBaTL DJIEMEHTHI MAJIBLIX U OOJBIINX MNEPHUOA0OB IO HUX IMOJOXKCHUIO B
nepuoanueckon cucreme .M. Menneneena.

OcHoBHEIE
TEOpPHU XUMHH

VYcranaBnuBaTh 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOEHHUS aTOMOB
00pa3yromux uX XUMUYECKUX JICMEHTOB.

XapakTepu3oBaTb BaXXHEWIIHME THUIBI XUMHUYECKUX CBSI3€d M OTHOCHUTEIBHOCTH
9TOM THIIOJIOTHH.

OOBSICHATH, 3aBUCHMOCTh CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUSA
KPUCTAJUTMYECKUX PEILETOK.

DopMyIHpOBaTh OCHOBHBIE MOJIOKEHUSI TEOPUH AIICKTPOJIUTUYECKON AUCCOIUALITHHI
U XapakTepu3oBaTb B CBET€ HSTOM TEOpPUM CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPraHUYECKUX COCAMHEHUM.

@opMyTUpOBaTh OCHOBHBIE TIOJIOKEHUS TEOPHUM XUMHUYECKOTO  CTPOCHHS
OPraHUYECKUX COCIMHEHUN U XapaKTepU30BaTh B CBETE

ATOU TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB OPIraHUYECKUX COCIUHEHUMN.

Baskneiinine
BeIecTBa U
MaTepHuaJibl

XapakTepu3oBaTb COCTaB, CTPOCHME, CBOMCTBA, IIOJIY4YEHHE M IPUMEHEHUE
BakHenmmx metawioB ( IA u Il A rpynm, amomuHMS, Kene3a, a B €CTeCTBEHHO-
HAyYHOM NpPOQHIIe U HEKOTOPHIX d- 3JIEMEHTOB) U UX COCIMHEHUIA.
XapakTepu3oBaTb COCTaB, CTPOCHHUE, CBOMCTBA, IOIY4YEHHE W IPUMEHCHHE
BaxHeinmux HemetauioB (VIII A, VIIA, VIA rpynn, a takxe a3ota u ¢ocdopa,
yriieposia U KpeMHHUs, BOJOPOIa) U UX COEAUHEHHH.

XapakTepu3oBaTb COCTaB, CTPOEHHUE, CBOWCTBA, IOJYYEHHE M IPUMEHEHHE
BOKHEHIINX KJIaCCOB  YITIEBOJOPOJOB (AJKAHOB, ILMKJIOAJIKAaHOB, aJIKEHOB,
aJIKUHOB, apeHOB) W MX HauOojiee 3HAYMMBIX B HApPOJHOXO3SIMICTBEHHOM IUIaHE
MpEeCTaBUTENEH.

B aHaIIOTMYHOM KIIIOYE XapaKTEPU30BaTh BXKHEHIINX NIPEACTABUTENCH IPYTUX
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KJIACCOB OPTaHUYECKUX COCAMHEHUIN: METAHOJ U ATAHOJ, CJIOKHBIC A(DUPBI, )KUPHI,
MbUIa, anmpAeruabl  (dhopManmplaerua M - aleTalblIeruj), KETOHBI (aleTOH),
KapOOHOBBIE KHUCIIOTHI (YKCYCHasi KHCJIOTA, JJII €CTECTBEHHO-HAYYHOTO MPOQIIIs
MpPEACTaBUTENIE  JIPYruX  KJIAcCOB  KHCIOT), MOHOcaxapuasl  (TJIIOKO3a),
aucaxapuibl  (caxaposa), ToJucaxapuibl (Kpaxmal W IeJUTF0JI03a), aHWJIWH,
AMUHOKHCIIOTHI, O€JKH, WCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KaydyKH,
IJIACTMACCHI.

XuMH4YecKHi
S3BLIK U
CHUMBOJINKA

Hcnonp3oBaTh B y4eOHOW W MPOQPECCHOHATHHOUW ACSITETLHOCTH XHUMHUYCCKHEC
TEPMHHBI U CUMBOJIUKY.

Ha3piBaTe wu3ydeHHBIE BelleCTBA 110 TPUBHAIBHOM WM MEXIyHApPOJHOU
HOMEHKJIATYypE€ M OTPa)KaTb COCTaB 3TUX COECJUHEHMM C MOMOIIBI0 XUMHUYECKUX
dbopmyi.

OTtpakaTb XUMHUYECKHUE MPOLIECCHI C IOMOILBIO YPABHEHUH XUMHUECKHUX PEAKIIHIA.

XumMuuecKue
peakuuu

OOBACHATH CYLIHOCTh XMMHUYECKUX IpoueccoB. Knaccuduuupopars xumuueckue
peaKkIMy MO Pa3IUMYHBIM MPU3HAKAM: YUCIY U COCTaBY IMPOAYKTOB M PEAarcHTOB,
TeroBoMy 3 dexTy, HanpaBiaeHUIo, (Gasze, HATUYUIO KaTan3aTopa, W3MEHEHHIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOINX BEIIEeCTBA.

YcranaBnmBaTh MpHU3HAKH OOMIETO M PA3JIMYHOTO B THIIOJIOTUH PEAKIUHA JUIs
HEOPraHMYECKON M OpPraHUYECKON XUMHH.

KnaccupumnupoBars BemecTBa W TPOLIECCHI € TOYKA 3PCHHUS OKHCICHHS-
BoccTaHOBNICHUA. COCTaBIATh YpaBHEHHMS peakUuil C TOMOIIbI0 MeToja
AJIEKTPOHHOTO OaaHca.

OOBSICHUTH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOW pEaKIMU U  IOJIOKECHUS
XHUMHYECKOTO PABHOBECHSI OT Pa3IMYHbBIX (DaKTOPOB.

XuMH4YeCKHil
IKCIEPUMEHT

BEBIMOMHATh XUMUYECKUH DKCIEPUMEHT B TOTHOM COOTBETCTBHUHM C TMpaBUIAMH
0e30MacHOCTY.
Habmonate,  QukcupoBaTh W ONUCHIBAaTh  PE3yNbTaThl  MPOBEACHHOTO
HKCIICPUMEHTA.

Xumuueckas
uHopmauus

[IpoBOAMTH  CaMOCTOSITETIPHBIA ~ TOMCK  XUMHYECKod  umHpopmamuu  C
UCIOJIb30BAaHUEM  PA3IMYHBIX HCTOYHUKOB  (HAYYHO-TIOMYJISPHBIX  M3/aHUH,
KOMIBIOTEPHBIX ~ 0a3  nmaHHBIX, pecypcoB  VHTepHeTa);  HMCIOJB30BAaTh
KOMITBIOTEPHBIE ~ TEXHOJOTMH Uil 00pabOTKM U Mepefayd  XUMHYECKOM
UH(OPMAIINH, U €€ IPEJCTABICHUS B PAa3IMUHBIX opmMax.

Pacuertnl o

VYcranaBnmBaTh 3aBUCUMOCTD MCXKIOY Ka4eCTBEHHOM U KOJIMYSCTBEHHOM CTOpOHaAMH

XUMHYECKUM XMUMUYECKHX OOBEKTOB U MPOLIECCOB.
dhopmysam u Pemates pacuetHble 3a1a4u 110 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM.
YPABHEHUSIM
IIpoduiabHoe u | OOBACHAT, XUMHUYECKUE SIBICHHUS, MPOUCXOAAIINE B TMpHponae, OBITY U Ha
npogeccuoHaJIbH | IPOU3BOCTBE.
0 3HAYMMOe OnpenensaTs BOBMOKHOCTH MPOTEKaHUSI XMMUUYECKUX MPEBPAIICHUN B PA3IUYHBIX
cojiep:KaHue YCIIOBHSIX.
CobmofaTh MpaBuUia SKOIOTUYECKH TPaMOTHOTO TOBEIACHUS B OKpYXKarolleu
cpene.

OneHMBaTh BIMSIHUE XUMUYECKOTO 3arPs3HEHHS OKPYKAIOIIEeH Cpebl Ha OPraHu3M
YCJIOBCKA U JPYIruc KMBBIC OPTraHU3MBI.

CoOmromate mpaBmiia 0€30MacHOTO OOpAIIeHUs C TOPIOYAMH M TOKCHYHBIMHU
BEIIECTBAMH, TAOOPATOPHBIM 00OPYIOBAHUEM.

['OTOBUTH pacTBOPHI 33JaHHOH KOHIIEHTPAIIUK B OBITY U Ha IPOM3BO/ICTBE.
Kpurnueckun OLICHUBATH JIOCTOBEPHOCTH XUMHYECKON uH(pOpMaIuy,
MOCTYMAIONICH U3 Pa3HBIX HCTOYHHUKOB.
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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 KaOuHeTa YJIOBJIETBOPSIET 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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