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1. IACIIOPT ITPOI'PAMMBbBI YYEBHOM JUCHUITIMNHBI
Xumus

1.1. losicHUTEJIbHAA 3aNIMCKA

[Iporpamma 0011100 pa3oBaTeIHLHOM y4eOHOM JTACUUATUIUHBI XuMust
npeaHa3HAaYCHATST U3yUYeHUsI XUMHH B AJATBIPCKOM TEXHOJOTHYECKOM KOJUICIKE
Muno6pa3zoBanus UyBarmu,peaqn3yomero 00pa3oBaTeIbHYIO MPOTPaMMy CPEIHETO
obmero o00pa3oBaHUSI B MPEAETAXOCBOCHHUS OCHOBHOM MpOQeCcCHOHATBHON
obpazoBarensHoil mporpammbl CIIO (OITOIT CIIO)na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUs MMPHU MOATOTOBKE KBATH(DHUITMPOBAHHBIX pa0OUNX U CITyKAIIHX.
[Iporpamma paspabotana Ha ocHoBe TpeboBanui @DI'OC cpenHero ooOmero
00pa30BaHUS, IPEABABISAEMBIX K CTPYKTYpE, COIEPKaHUIO M Pe3yJbTaTaM OCBOCHUS
y4eOHON JUCHUTUTMHBI XUMHUS, B COOTBETCTBUU ¢ PexoMeHaaIsIMu 1o opraHu3aiuu
MOJIYYeHHS] CpeITHET000IIero o0pa3oBaHus B Mpejiesiax OCBOCHHSI 00pa30BaTENIbHbIX
porpamMm cpeiHero npodeccuoHaIbHOr0 00pa3oBaHusa Ha 0a3e OCHOBHOT'O OOIIEro
oOpa3oBaHUs C y4eToM TpeboBaHMpeaepaTbHBIX rocyapCTBEHHBIX
o0Opa3oBaTeIbHBIX CTaHJapTOB u MOJTy4yaeMoi npohecCUUCpPETHETO
npodeccuoHanbHOTO0  00pa3oBaHusi  (mUcbMoO  JlemapTameHTarocyaapCTBEHHOM
MOJIUTUKHU B chepe nmoaroroBku padounx kaapo u JAIIO MunobpuaykuPoccuu ot
17.03.2015 Ne 06-259).

Copeprkanue mporpaMmmbl XUMUSI HAIIPABJICHO HA JOCTUKEHUE CIEAYIOIIUX 1IEJICH:

* (opMupoBaHue y oOydaronmuxcsi YMEHUS OIEHHBATh 3HAYMMOCTh XHMHUYECKOTO
3HAHMS 1151 K&KJOTO YEJIOBEKa;

* (opmupoBaHHE y OOyYarOIIMXCSl LEJOCTHOIO MPEACTABICHUS O MHUPE U POJIU
XUMHUUB CO3/IaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MUPA; YMCHHS
OOBSACHATHOOBEKTHI M TMPOIECCHI OKPYXKAIOIICH JeMCTBUTEIBHOCTU: TPUPOTHOM,
COLMAJIbHOM, KYJIbTYPHOM, TEXHUYECKOW Cpelbl, — HCOOJB3yS UISI  3TOrO
XUMHUYECKUE 3HAHUS,

* pa3BUTHE y OOYYaIOIIMUXCS YMEHHHM pasznudaTh (akThl U OIEHKHU, CPaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUACTh UX CBSI3b C KPUTEPUSIMHU OIICHOK M CBSA3b KPUTEPHUEB
COTPENETICHHOW CHUCTeMOW IIeHHOCTeH, (dopmynupoBaTh U 00OOCHOBBIBATH
COOCTBEHHYIOMTO3UIIHIO;

* IpuOOpeTeHre O0YyYarOUIMMUCS OMbITa Pa3HOOOPa3HON NEATENbHOCTH, MO3HAHUSIU
CaMOTIO3HAHUS; KIIOUEBBIX HABHIKOB, WMEIOIIUX YHHBEPCAIBHOE 3HAYCHUE
JUTSIPA3IMYHBIX BHUJIOB JEATCILHOCTH (HAaBBIKOB pEHICHUS TMPOOJeM, TPHUHSITHS
pelIeHuii, TMoucKa, aHanu3a U O00pabOoTKM HHPOpPMaLUU, KOMMYHHKATHBHBIX
HABBIKOB,HaBbIKOB M3MEPEHUH, COTPYJAHHYECTBA, OE30MAaCHOrO OOpalleHus ¢
BEII[ECTBAMH BIIOBCETHEBHOM JKU3HM).

B mporpammy BKJIIOYEHO COJEp)KaHWE, HaNpaBJICHHOEC Ha (OPMHUPOBAHUE Y
CTYJIEHTOBKOMITETCHIINI, HEOOX0MUMBIX JIsi kKauecTBeHHOTO ocBoeHnus OITOIT CI1O
Ha 0a3e OCHOBHOrooOmero oOpa3oBaHWsI C TIOJYYCHHUEM CPEIHETro OOIIero
oOpa30oBaHUs; HA OCBOCHHE MPOTPAMMBI TIOJITOTOBKH KBATU(UIIMPOBAHHBIX PabOUInX
U CITyXKallHX.



1.2. O0mas xapakTepuCTHKA Y4eOHOM M CUMIIHHBI XUMUS

Coneprxkanre 0011e00pa3oBaTEIbHON YICOHON AUCITUIUTUHBI XUMUS HAIPaBJICHO HA
YCBOEHHE OOYYalOIUMHUCS OCHOBHBIX TMOHATHI, 3aKOHOB W TEOPUH XUMMHH;
OBIIQJICHNE YMEHHUSMUHAOIIONATh XUMHUYECKUE SIBIICHUS, MPOBOAUTH XMUMHUYECKUN
HKCIIEPUMEHT, MPOU3BOAUTH PAcUeThl Ha OCHOBE XMMHUYECKUX (HOPMYJ BEIIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN.

B mpouecce u3zydeHuss XUMHHM y OOYYalOIIMXCS Pa3BUBAIOTCS IMO3HABATEIbHBIC
WHTEPEChl U HHTEJUIEKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIHLHOM
NpUOOPETEHUs] 3HAHUM M0 XMMHUU B COOTBETCTBUHM C BO3HUKAIOMIMMH KU3HEHHBIMU
npoOiemMaMu, BOCIUTHIBAETCS OEpeKHOE OTHOIICHHS K MPUPOJie, TMOHMMAaHHUE
3I0pOBOTO 00pa3a >KM3HU, HEOOXOAUMOCTH MPEIYNPEXKICHUS IBICHUN, HAHOCAIIINX
BpE 3J0POBBIO U OKPYKAIOIIEH cpefe.

OHu OCBaMBalOT MPUEMBI I'PAMOTHOIO, O€30MAaCHOT0 HMCHOJIb30BAHMS XUMHUYECKHX
BEILIECTBY MAaTE€pPUAIIOB, MPUMEHSEMBIX B OBITY, CEJIBCKOM XO34iCTBE M Ha
IIPOU3BOJICTBE.

Crneunduka u3ydyeHUsT XUMUU TPH OBIAACHUM NPO(ecCUsIMH  TEXHUYECKOTO
npouiid OTpakeHa B Kaxa0u TeMe pazaena «CoaepxaHue yueOHOM TUCUUIIIIMHBD) B
pyOpuxe «I[IpoduibHbie U TpodhecCHOHATBEHO 3HAUUMBIE 3JIEMEHTBI COACPKAHU.

B npouecce u3ydeHHMs XMMUM  TEOPETHYECKHE  CBEICHHS  JOIOJHSIOTCA
JIEMOHCTPALUSIMU,JIA00PATOPHBIMA ~ OTBITAMU W TPAKTUYECKUMU  3aHSITHIMHU.
3HAUYNUTEIBHOE MECTO OTBOJUTCAXMMHUYECKOMY 3KcnepumMeHTy. OH OTKpBbIBAaeT
BO3MOXKHOCTh (DOPMHUPOBATH y OOYYaIOLIUXCSl CHEIHUAIbHBIE MPEAMETHBIE YMEHUS:
paboTath C BEIHIECTBAMM, BBITIOJHATh MPOCTHIEXUMUYECKUE OMBITHI, YYHUTh
0e30MacHOMY M DKOJOTMYECKM TIpPaMOTHOMY  OOpAaIllEHHWI0  CBEILECTBAMH,
MaTepHalaMH U MpoIieccaMu B OBITY U Ha MPOU3BO/ICTBE.

1.3. MecTo y4eOHOM AMCUMILIMHBI B Y4eOHOM IJIaHe

VYyeOHast nucuMiUiiHa XWUMHS SIBIASETCS y4eOHbIM TIPEIMETOM IO BBIOOPY U3
oOs3aTenbHOM mnpeameTHo obnactu «EctectBeHHbie Haykun» DPI'OC cpennero
o011iero oOpa3oBaHusl.

B AnaTelpcKOM TEXHOJOTMYECKOM Koyuiepke MmuHoOpa3oBanuss Yysammu,
peanu3yronieM 00pa30BaTelIbHYI0 MPOTpaMMy CpPEAHEro oOmiero oOpa3oBaHUs B
npenenax ocoenust OIIOIT CITIO na 6a3e ocHOBHOTO 00111ero 00pa3zoBaHusl, yueOHas
TUCIUTIIMHA XUMHS U3ydaeTcs B oO0IIeoOpa3oBaTeIbHOM IHKJIE y4eOHOTO TUIaHa
OIIOIT CIIO nHa 6a3e OCHOBHOrO 00IIEro OOpa3OBaHHS C TMOJYYCHHEM CPETHETO
o01miero oOpa3oBaHusI.

1.4. Pe3yabTaThl 0OCBOCHUSI Y4eOHOM AUCHUIIIMHBI

OcBoenue conepkaHusi y4eOHOW MUCHIUTITUHBI XUMHUS 00eCleunuBaeT JOCTIKECHUE
CTYACHTAMH CJEAYIOIINX Pe3yJbTATOB:

* JINYHOCTHBIX:

—4yBCTBO TOPJOCTH U YBOXKCHUS K HCTOPUHU U TOCTIKEHUSM OTEYECTBEHHON XUMU-



YeCKOM HayKH; XUMHYECKH TpaMOTHOE TOBEJACHHE B MpodecCHOHAIBLHON
NEATEIbHOCTM M B OBITY IMpU OOpallleHMM C XUMHUYECKUMH BEIleCTBaMH,
MaTepuaiaMH UIPOLECCaMU;

—TOTOBHOCTb K MIPOJOJDKEHHIO O0Opa3oBaHMS M TOBBIINICHHUS KBadu(UKAIMU B
n30paHHON TpodecCHOHANbHON JEeATEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIH
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

—YMEHHME HCIOJb30BaTh JOCTHUKEHUS COBPEMEHHOW XHMHYECKOM HAayKH U
XUMUYECKUX TEXHOJOTHHA JUI1 TOBBILIEHUS COOCTBEHHOIO HHTEIIEKTYaIbHOIO
pa3BUTHUSB BEIOPAHHOMN MPO(EeCCHOHATBHOM e TENbHOCTH;

* MeTanpeAMeTHbIX:

—HCIOJIb30BAHNUE PA3IMYHBIX BUJIOB I03HABATEIIBHON IESITENBHOCTH U OCHOBHBIX
UHTEIJICKTYalbHBIX OmNepanuid (MOCTAaHOBKU 3aJayd, (HOpMyIHpOBaHHUS THUIOTE3,
aHanusa 151 CUHTE3A, CpaBHEHMH, 000011IeHMS, CUCTEMAaTH3ALH,
BBISIBJICHUSATIPUYMHHO-CIICJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOroB, (OPMYIHPOBAHUS
BBIBOJIOB)/UISl PEIICHUS MOCTABJICHHOW 3aJadd, NMPUMEHEHUE OCHOBHBIX METOJOB
MOo3HaHUA(HAOIIOICHUS, HAYYHOTO SKCIIEPUMEHTA) JIJI U3YUYCHHS PA3IUUHbBIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOILIECCOB, C KOTOPHIMH BO3HHMKA€T HEOOXOIUMOCTH
CTaJIKUBaThCA B MpodeccruoHalIbHOM cdepe;

— HCIHOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JJISI TOJYYEHUS XUMHYECKOMN
uH(oOpMaIuU, YMEHHUE OIICHUTh €€ JIOCTOBEPHOCTh IS JOCTIIKEHHSI XOPOIIMX
pe3yabTaTOBB IMpodeccuoHanbHol cepe;

* IpeIMeTHBIX:

—C(OpPMUPOBAHHOCTh  MPEJCTABICHHUM O MeECTe€ XHMHU B  COBPEMEHHOI
HAayYHOMKAPTUHE MHpA; MOHHUMAHWUE POJIM XUMHH B (DOPMUPOBAHUM KPYrozopa M
(YyHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUS] MPAKTHYECKUX 3a/1a4;

— BJIAJICHHE OCHOBOIOJAral0IMMHA XUMUYECKAUMU TTOHATUSIMU, TEOPUSAMH, 3AKOHAMUU
3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAHME XHMHUYECKOM TEPMHUHOJIOTHEU
HCUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMU METOJAMU HAYYHOT'O [MO3HAHUS, UCTIOJIb3yEMbIMU B XUMHUH:
HaOJII0/ICHUEM, OIIMCAHUEM, U3MEPEHUEM, DKCIEPUMEHTOM; YMEHHE
00pabaThIBaTh,00bSICHATh PE3YJIbTAThl MPOBEJACHHBIX OMBITOB W JI€NIaTh BBIBOBI;
TOTOBHOCTh HCIOCOOHOCTh NPHUMEHSTh METOJAbl TO3HAHWUSA TPU  PEIICHUU
MPAKTUYECKUX 33]1a4;

—c(OopMUPOBAHHOCTH YMEHUS JABATh KOJINYECTBEHHBIC OLICHKH u
MPOU3BOJIUTHPACUETHI IO XUMUYECKUM (HOPMYJIaM U YPaBHEHUSM;

—  BJaJCHHE TMpaBWJIaMU TEXHUKH  OE€30MaCHOCTH TMPU  HCIOJIb30BAHUU
XUMUYECKUXBEIIECTB;

—C(OPMUPOBAHHOCTh COOCTBEHHOM TMO3UIMU TIO OTHOIIEHUIO K XHUMHUYECKOUH
uH(pOopMaIuu, NOJy4aeMOl U3 pa3HbIX HCTOYHUKOB.

BorinyckHMK HA 0230BOM YPOBHE HAYUMTCH:

— pacKkpeIBaTh Ha TpPUMEPAX pPOJIb XUMUU B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOU KapTHUHBI MHUPa U B MPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA;

— JEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXAY XUMUEU WU JIPyTUMHU
€CTECTBEHHBIMU HAYKAMU;



= packpbIiBaTh Ha MpUMEpax IMOJOKEHHUS TEOPUU XUMUUYECKOTOo cTpoeHus A.M.
bytneposa;

— noHuMarth (usnueckuit cmeica Ilepuoanueckoro 3akona J1.M. MennaeneeBa u
Ha €ro OCHOBE OOBSACHATH 3aBUCHMOCTHh CBOMCTB XHMHYCCKHX OJJICMCHTOB U
00pa30BaHHBIX MU BEILIECTB OT JIEKTPOHHOT'O CTPOSHHUS aTOMOB;

— OOBSICHATH TNPUYMHBI ~MHOTOOOpa3vs BEIIECTB HAa OCHOBE  OOIIUX
MPEeICTaBICHUI 00 UX COCTaBe U CTPOCHUU;

- MPUMEHATH MPABUJIA CUCTEMATUYECKOM MEXIYHAPOAHOM HOMEHKJIATYpPhl KaK
CpEeIICTBA pa3IMUYCHUs U MIACHTH(UKAIIMK BEIIECTB 10 UX COCTABY U CTPOEHUIO;

— COCTaBJISITH MOJICKYJISIPHBIE U CTPYKTYPHBIE (DOPMYJIBI OPTAaHUICCKUX BEIICCTB
KaKk HocHWTeled uWH(pOpMAlMu O CTPOCHWUU BEIIECTBA, €ro CBOWCTBaX U
MPUHAJIEXKHOCTU K ONPEAEICHHOMY KJIACCY COCIMHEHUM;

— XapaKTEepU30BaTh OPraHUYECKHE BEHIECTBA IO COCTaBY, CTPOEHHUID U
CBOMCTBAM, YyCTAaHABJIMBATh TNPUYUHHO-CICJICTBEHHBIC CBSI3M MEXKIY JaHHBIMU
XapaKTEPUCTUKAMU BEILIECTBA;

— IPUBOJUTH TPUMEPHl XUMHYECKHUX PEAKIMH, PACKPBIBAIOIIUX XapaKTECPHBIE
CBOMCTBA TUIIMYHBIX MPEACTABUTEIICH KJIACCOB OPraHUYECKHUX BEIIECTB C LEIBI0 UX
uaeHTH(PUKAIN U 00BICHEHUS 00JIaCTH IPUMEHCHHUS;

— IIPOTHO3UPOBATh BO3MOXHOCTh MPOTECKAHUS XUMHUUYECKUX PEAKIIMKA HA OCHOBE
3HAaHUW O THUIAX XMUMHUYECKOM CBSI3M B MOJIEKYJIAX PEArC€HTOB M MX PEAKIMOHHOMU
CITOCOOHOCTH;

— HCMOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUHM U XUMHYECKUX CBOMCTBAX BEIIECTB
JJ1s1 0€3011aCHOTO MPUMEHEHHUSI B TPAKTUUECKOMN e TEIbHOCTH;

- MPUBOJUTH MPUMEPHI MPAKTUUECKOTO UCIIOJI30BAHUS TPOTYKTOB MEpepabOTKH
HeTM W NPUPOAHOTO Tas3a, BHICOKOMOJICKYJSIPHBIX COEAWMHEHUN (MONMAITHIICHA,
CUHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— MIPOBOJAUTH OIBITHI 0 PACIO3HABAHWIO OPTAaHUYECKUX BEIIECTB: TIIMIECPUHA,
YKCYCHOM KHCJIOTBI, HETIPEICIIbHBIX )KHUPOB, TIIFOKO3bI, KpaxMaja, OCJIKOB — B COCTaBe
MHUIIEBBIX TPOAYKTOB U KOCMETHYECKUX CPENICTB;

— BJIAJETh TpaBUJIaMU M TpueMamMu 0Oe30macHON pabdOThl C XUMHUYCCKUMH
BEI[ECTBAMHU U JJAOOPATOPHBIM 000PYAOBaHUEM;

— YCTAHABJIMBATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEAKIIMU U CMEIICHUS
XHMHYECKOTO PABHOBECHS OT pPa3IM4YHbIX (AKTOPOB C IMEJIBI0 ONpPEACIICHUS
ONTUMAJIBHBIX YCIIOBUM MPOTEKAHUS XUMHUYECKUX MPOLIECCOB;

— MPUBOAUTH MPUMEPHI THAPOJIA3A COJIEN B TOBCEIHEBHOM )XKMU3HU YEIOBEKA;

— MPUBOAUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA B IPUPO/IE,
MPOM3BOJCTBEHHBIX MPOLECCAX U )KUZHEAEATEIIbHOCTA OPTraHU3MOB;

— NPUBOIUTHL TPUMEPhl XUMHUUYECKHUX pEaKIUi, PACKPBHIBAIOIIMX OOIIHe
XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJVIOB M HEMETAJUIOB;

— MPOBOJIUTH PAcUEThl HA HAXOXKICHHE MOJEKYJISIPHON (HOPMYJIBI YTIIeBOA0pOaAA
[0 IPOAYKTaM CTOPaHHs U IO €ro OTHOCUTEIBHOW IJIOTHOCTH U MACCOBBIM JOJISIM
3JIEMEHTOB, BXOIAIIMX B €r0 COCTAaB;

- BIIAJICTh MpaBWIaMU OE30IIaCHOr0 OOpaIeHus ¢ €JIKUMH, TOPIOYHMH U
TOKCUYHBIMH BEIECTBAMH, CPEJACTBAMH OBITOBON XMMUHU;



— OCYIIECTBISAITh  MOMCK  XUMHUYECKOM  WH(GOpMalMKd 1O  HA3BAHUSIM,
uaeHTUdUKATOpaM, CTPYKTYpHBIM (hOpMyJiaM BEIIECTB;

— KPUTUYECKHA OLEHWBATh M WHTEPHPETUPOBATH XUMHUYECKYI0 HH(POpPMAIIUIO,
collepKallylocsi B COOOIIEHHUSAX CPEJACTB MaccoBOM HHQOpMaluu, pecypcax
HNHTepHeTa, HAYYHO-TIOMYJIAPHBIX CTaThSIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B 1IEJNSAX BBISBICHUS OIIMOOYHBIX CYXXKIEHUW U (HOpMUPOBAHUS
COOCTBEHHOM MO3UIINY;

— NPENCTaBIsATh MYTH peHieHus TI00ambHBIX MPOoOJeM, CTOSIIMX Mepen
YEJIOBEYECTBOM: JKOJIOTUYECKUX, DHEPTreTUYECKUX, CBIPHEBBIX, U POJb XUMHU B
PELICHUH 3TUX TPOOIIEM.

BerinycKkHMK HAa 0230BOM YPOBHE NOJIYYUT BO3MOKHOCTH HAYYUThCH:

- WJUTIOCTPUPOBATh HA IPUMEpPax CTAHOBJIECHHE W JBOJIIOLUAI0 OPTraHUYECKOMN
XMMHH KaK HAyKU Ha Pa3JIMYHBIX UICTOPUYECKHUX ITAIaX €€ PA3BUTHS;

— UCIIOJIb30BaTh METOJBl HAYYHOIO IO3HAHUS MPHU BBIIIOJTHEHUU NPOEKTOB H
y4e0HO-UCCIIEe0BAaTENbCKUX 3a7au N0 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHHS U
pacIo3HaBaHWs OPraHUYECKUX BELIECTB;

— OOBSCHATh MNPUPOAY U CrIocoObl 00pa30BaHUS XHMHUYECKOM  CBSI3U:
KOBAJIEHTHOU (TOJIAPHOM, HEMOJISIPHOM), HOHHOU, METAILTHYECKOM, BOJOPOIHON — C
LIEJIBIO OIIPENEIICHNUs] XUMUYECKON aKTUBHOCTH BELIECTB;

— YCTaHABJIMBATh F'€HETUYECKYIO CBA3b MEXKY KJIACCAMU OPraHUYECKUX BEILECTB
Uit OOOCHOBAaHMSI TMPUHLMIHAIBHON BO3MOXKHOCTH TMOJYYEHHUS OpPraHUYECKUX
COEIMHEHNH 3aJaHHOTO COCTaBa U CTPOCHHSI;

— YCTaHaBJIMBAaTh B3aHMOCBS3U MEXAy (aktaMu M Teopuen, NPUIYUHOU U
CJIEICTBHEM IIPU aHaju3€ MPOOJEMHBIX CUTyallud M OOOCHOBAHUM NPHUHUMAEMBIX
pEelIeHN Ha OCHOBE XUMUYECKUX 3HAHUU.

1.5. KosimuecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl M CUMILINHBI:
o0BeM oOpasoBarenbHOM nporpaMmbl 208 4acoB, B TOM YHUCIIE:
00s13aTeIbHON ayAIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 208 4acos;
TeopeTudeckoe ooyueHue: 160 gacos;

MPaKTUYECKUE 3aHATUS: 26 4acoB;

nabopaTopHble 3aHATHA: 22 Yaca.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JIUCITUILINHBI
2.1. O0beM yueOHOM TMCIUILUIMHBI M BHAbI Y4e0OHOH padoThI

Bup yueOHoi padoThI Oobem
4acoB
O0bem 00pa3oBaTe/IbHON NPOrPAMMBI 208
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 208
B TOM YHCJIE:
TEOPETUUYCCKHE 3aHITHS 160
PAKTUYECKUE 3aHATHUS 26
71a00paTOpHbIE pAOOTHI 22
IIpomexyTounas arrectauus B ¢popme audpepeHUHPOBAHHOIO 3a4eTa BO 2, 3
ceMecrTpax




2.2. TemaTH4YeCKUM IVIAH U COJePKAHUE YUYeOHON JUCHUILINHBI XUMMSH

(TexHM4YecKkHid NPoPUIb)

HaumeHoBaHue Conep:xaHue y4eOHOT0 MaTepHaJia, JIaGopaTOPHbIe paG0THI H MPAKTHYECKHE 3aHATHS, Oo0BeM
pa3esioB U TeM CAMOCTOSITETbHASI PA00Ta 00yYAIONIHXCS 4acoB
1 2 3
BBenenue Conepxanue y4eOHOrO MaTepuaia 2
2
1.

Hay4uHnble MeTO/BI TO3HAHMS BELIECTB U XUMHUUECKUX SBJICHUN. Poib SKciepuMenTa u
TEOPHHU B XUMHUH. MOJETPOBaHNE XUMUYECKHUX TPOIECCOB. 3HAYEHHE XUMHH IIPH OCBOE-
uuu npogeccuii CIIO texHmueckoro npoduist npodeccnoHamTbHOro00pa3oBaHusL.

1. O0masi 1 HeOpraHUu4ecKasi XuMHs

122
1.1. OcHoBuble nousTus u | ComepkaHue yueOHOTO MaTepuana 10
3aKOHbI XUMHHU 1. OcHoBHble NOHATUSA XUMUH. BemectBo. AToM. Monekyna. XUMHUECKUNA 3JIEMEHT.
Amnotponusi. [IpocThie u cioxHbIe BelecTBa. KaueCTBEHHBIN M KOJTUYECTBEHHBIN COCTaB
BellecTB. XUMHUYCCKUE 3HAKH U (GopMyIibl. OTHOCUTEIbHBIC AaTOMHAS M MOJICKYJISIpHAs
MacCBhI.
2. KomnuecTBo BermecTna.
3. OcHOBHBIE 3aKOHBI XUMHH. CTeXHoOMeTpus. 3aKOH COXPAHEHUS MACCHI BEIIECTB. 3aKOH
ITOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYIIIPHOM CTPYKTYPHI. 8
4, 3akoH ABOTaJpO U CIICACTBUSIU3 HETO.
[IpakTrdeckoe 3aHsTHE.
PacuerHple 3a1a4n Ha HAX0XKICHUE OTHOCUTEIFHON MOJICKYJIIPHON MacCHhl, ONpeIeIICHHE
MAacCOBOM JJOJIM XUMHYECKHUX JICMEHTOB B CJI0KHOM BEILIECTBE. 2
1.2. Tlepuoauueckuii 3akon | Cozxepxanue yueOHOTO MaTepuana 14
n Hepuounqec;cc::l cucrema | g ITepunoanueckuii 3axon J1. 1. Menneneesa. Otkpeitue 1. . MenneneeBsiM [lepuoaudec-
XHMHYECKUX

koro 3akoHa. [lepuoanueckuii 3akoH B hopmysmposke 1. Y. Menneneena.
[Tepnoaudeckas TabinIa XUMHYECKUAX dJIEMEHTOB — Tpaduueckoe 0ToOpaskeHue epuo-
OYecKoro 3akoHa. CTpyKTypa MepruoIudecKoi TabIuIbl: eproabl (Majsie  00JbIIne),

anemenToB /. U.
MeHnieieeBa U CTpoeHHE

aroma rpynusl (T7aaBHast U MOOOYHAs).
2. Crpoenue aroma u Ilepuoanueckuii 3akon 1. . Menneneea. AToM — CJI0KHast
yacTua. Sapo (IpOTOHBI M HEHTPOHBI) U ANIEKTPOHHAST 000JIOUKA.
3. N3zoromnsl. CTpoeHNEdIEKTPOHHBIX 000I09€K aTOMOB JIEMEHTOB MaJIbIX ITEPHUOIOB.
4. Oco0eHHOCTH CTPOSHUSAIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB OOJIBIINX IIEPHOJIOB

(TIepexoTHBIX 3JIEMEHTOB). 12




[Monsitre 06 opOuTansx. s-, p- u d-opouranu. INEeKTPOHHBIE KOHPUTYPALIMH aTOMOB XUMHUECKHX
3JIEMEHTOB.

CospemenHnas ¢popmynupoBka [lepromnaeckoro 3akoHa. 3HaueHue [leprongnaeckoro

3akoHa u Ileproanueckoil cucTeMbl XUMUYECKHX 351eMeHToB [l. 1. Menaeneesa ains pas-

BUTHS HayKH ¥ TOHUMAaHHU XUMHYECKON KapTHHBI MHUpa.

JlabopaTopnas paboTa.
MonenupoBanue noctpoenus [lepuoamaeckor TaOIHIBI XUMUYIECKHAX HIIEMEHTOB

2
1.3. Crpoenue BemectBa | Cozmepxanue yueOHOro Marepuasa 18
1. Honnast xumudeckas cBsizb. KaTHOHBI, MX 00pa3oBaHue U3 aTOMOB B Pe3yJIbTaTe Mpo-
Liecca OKMCIeHUs.. AHUOHBI, UX 00pa3oBaHKe U3 aTOMOB B pe3yJbTaTe Mpolecca BOCCTa-
HoBIeHHS. loHHAsI CBS3b KaK CBS3b MEXIy KATHOHAMH W aHHOHAMH 32 CYET JIIEKTPOCTa-
TUYECKOTO0 MpUTsDKeHUA. Kitaccudukanus HOHOB: IO COCTaBY, 3HAKY 3apsijia, HATHIHIO
rugpatHoi o0onouky. MoHHbIe KpucTaumdeckue pemeTki. CBoicTBa BEIIECTB ¢ HOHHBIM
TUTIOM KPHCTAILTHYECKON PEIIeTKH.
2. KoBanenTHas XUMU4ecKkas CBsi3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBs3H (00-
MEHHBII U JOHOPHO-aKIENTOPHBIHN). DNeKTpooTpHLaTeIbHOCTE. KoBaneHTHBIE MoIspHas
)44 HEIMOoJsIpHas CBA3H. KpaTHOCTb KOBAJICHTHOH CBA3H. MOHeKyHHpHLIC n ATOMHBIC
KpucTayuipueckue  peuietkd. CBOHCTBa  BEImIECTB C  MOJEKYISIPHBIMH M aTOMHBIMH
KPUCTATINIMYECKUMU PCIICTKAMU.
3. Mertamndeckas CBsI3b. MeTajuindeckas KpUCTAIHUECKasl pelieTka U MeTajuIndeckas
XUMUUecKasi CBsi3b. DU3nuecKue CBOHCTBA METAJIIOB.
4. ATrperaTHBIC COCTOSIHHS BEIIECTB W BOAOPOAHAS CBsi3b. 1Beploe, JKUAKOE W Tra3000pa3zHoe
COCTOSIHHUS BemiecTB. [lepexo/1 BemecTBa 3 OJHOTO arperaTHOTO COCTOSHHS B Ipyroe. Bogopoanas
CBSI3b.
5. UYuctele BemecTBa U cMecH. [ToHATHE 0 cMecH BemecTB. [ OMOTEeHHEIE U TeTepOTreHHEIC 14
CMECH.
6. CocraB cMmeceit: 00beMHast 1 MacCcOBast JOJIH KOMIIOHCHTOB CMECH, MaccoBasi JTOJIS
IIPUMECEH.
7. Hucnepcubie cucteMbl. [lonatue o mucnepcHoit cucteme. JucnepcHas ¢asza U aucnepcuoHHast
cpena. Knaccudukanus aucnepcHsix cucteM. [IoHATHE O KOJIOUIHBIX CHCTEMAX.
KonrposnbHas padbota
2
JlaGoparopnast pabora:
[IpuroToBneHue cycneH3nn kapoboHaTa Kablus B Bojge. O3HaKOMJICHHE CO CBOMCTBAMH JAUCIIEPCHBIX 2
CHUCTEM.
1.4. Boaa. PacTBopsbl. Copepxanne yaeOHOTO MaTepHraa 14
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3JIeKTp0JIl/ITI/l‘leCKaSI
AUCcCoO AN

Bopna. PactBopsl. PacTBopenue. Boaa kak pactBoputenb. PacTBOpUMOCTH BEIIECTB.
Hacrimennsle, HeHACHIIIEHHEIE, TIEPECHIIICHHBIE PACTBOPHI. 3aBUCHUMOCTH PaCTBOPHMOCTH
ra30B, )KUAKOCTEH U TBEPABIX BEIIECTB OT PA3INIHBIX (PaKTOPOB.

2. MaccoBast 1011 paCTBOPEHHOTO BEIIIECTBA.
3. DIEeKTPOIUTHIECKAsT AUCCONUAIHS. DICKTPOIUTHI U HEIIEKTPOIUTHL. DICKTPOIUTHICCKAS
JHUCCOIHAIIL. MeXaHU3MBbI JIEKTPOIUTHIECKON AUCCOIMALINN JUTS BEIECTB C PA3THIHBIMU
TUIIAMHU XUMHYECKOH CBs3U. [ mapaTupoBaHHbIC U HETUAPATHPOBAHHBIC HOHBI. 12
4. CreneHb dIeKTPONIUTHYECKOH auccorauy. CHIbHBIE U clla0ble 3JIEKTPOJINTEHI.
5. OCHOBHBIE MOJIOXKEHUSI TEOPUH IEKTPOIUTHYECKOH AUCCOIHAIHH.
6. KuciioTsl, OCHOBaHUS M COJIM KaK 3JICKTPOJIUTEHL.
[IpakTHyeckoe 3aHsTHE!
[TpuroroBneHue pacTBOpa 3alaHHON KOHIICHTPAIIMU 2
1.5. Knaccudpuxanus Coneprkanue y4eOHOro MaTepuaia 20
HEOPraHUu4eCcKux 1. KucoTs! 1 ux cBoicTBa. KHCIOTHI KaK 3JIEKTPOJIUTHI, UX KIIaCCH(DUKAIIUSA 110 pa3-
coeIMHEHHIi H UX CBOIiCTBa JIMYHBIM IpU3HAKaM. XMMUYECKUE CBOHCTBA KHCJIOT B CBETE TEOPUH IEKTPOIUTHYECKOI
JIMCCOLMAITIH.
2. OcoOeHHOCTH B3aMMOACHCTBIS KOHIICHTPHPOBAHHOW CEPHO M a30THOM
KucyoT ¢ MetaniaaMi. OCHOBHBIE CITOCOOBI ITOMTYYEHHUS KHCIIOTHI.
3. OcHoBaHMA U nX cBoiicTBa. OCHOBAHUS KaK 3JIEKTPOJIUTHI, UX KJIACCH(HUKALUS 10 pa3-
JUYHBIM IIpHU3HaKaM. XWMHUYECKHE CBOICTBA OCHOBAaHMH B CBETE TEOPHH 3JICKTPOIUTHIECCKOH
JMCCOIMaIiy. Pa3noxeHne HepacTBOPUMBIX B Bojie OCHOBaHUH. OCHOBHBIE CIIOCOOBI
MOJTY4YEHHUs OCHOBAHUM.
4. Comnu u ux co¥ictBa. Conu kKak 31eKTponuTsl. Coly cpeHue, KUCIbIe 1 OCHOBHBIE.
XuMHUYECKHE CBOICTBA CONel B CBETE TEOPUH IEKTPOIUTHIECKOH qucconuarun. CrocoOsr
IIOJIyYE€HHUS COJIEH.
5. I'mpponus coneil.
6. Oxcunpl 1 ux cBoiictBa. Coneobpasyromnme 1 HecoeoOpasyromue okcuabl. OCHOBHBIE,
ampoTepHbIe U KUCIOTHBIE OKCHJIBI.
7. 3aBHCHMOCTH XapaKkTepa OKCH/A OT CTENEHN OKUCICHHS 00pa3yIoIIero ero Metamia. XUMHIeCKHe
cBolicTBa okcu10B. [TosrydeHne OKCHaoB. 14
KonrponbHas padora
2
JlaboparopHsle paboTHI: 4
CBoiicTBa KUCIIOT.
CBoiicTBa OCHOBAaHUI.U COJEH.
1.6. Xumuueckue peakuuu | Cojepxanue yueOHOro Marepuaia 24
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1. Krnaccudukanms xumudeckux peakuuil. Peakunu coeuHeHns, pa3nokeHus, 3aMeeHust, o0OMeHa.
2. Karanutiueckue peaxkuu.
3. Oobpatumble 1 HEOOPATUMBIE PEaKITHH.
4. l'oMoreHHBIC U TETEPOTCHHBIC PEAKIINH.
5. OK30TEepPMUYECKUE U YIHIOTEPMHUICCKHAE PEAKIIUH.
TenmoBoit 3¢ ekt xumMIaecKkux peaknuuii. TepMoXuMHUYIecKre ypaBHEHNUS.
6. OKHUCINTETFHO-BOCCTAHOBUTENbHBIE peakiiy. CTerneHs oKucineHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEND 1 OKHCIICHHE.
7. CkopocTb XuMHYeCKUX peakiuil. [IoHsTHE 0 CKOPOCTH XUMHYECKUX PEaKIni.
3aBHCHUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIUI OT Pa3IMYHBIX (JaKTOPOB: MPUPOIBI PEarupyroIux
8. BEIIECTB, MX KOHICHTPAIIUH, TEMIICPATYPhl, TOBEPXHOCTH COMPUKOCHOBECHUS M UCIIOIb30BAHUS
KaTaJn3aTOpPOB.
9. OO0paTtuMocTh XMMUYECKUX peakuuii. OOpaTuMble 1 HEOOpaTHMBbIE pEaKInH.
10. | Xumudeckoe paBHOBECHE U CITOCOOBI €ro CMEIICHUS. 20
ITpaKkTHYECKOE 3aHATHE. 2
CocraBneHue ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBHUTENILHBIX PEAKLIUIL.METOIOM 3JIEKTPOHHOTO OanaHca
JlabopaTopnas pabora: 2
3aBUCHUMOCTD CKOPOCTHU B3aHMOI[eI7[CTBHH COJIIHOM KHCJIOTBI C METalJIaMH OT MX IMPUPOABI.
Coneprxanue yd4eOHOrO MaTepraia 22
1.7. MeTtanibl U
HEMETAJLIbI 1 Mertamnel. OCOOEHHOCTH CTpPOEHHS aTOMOB U KpHcTawioB. duindeckue CBONHCTBA METaJUIOB. 16
' Krnaccudukarys MeTauioB 1o pa3aIuyHbIM IPU3HAKaM.
XHUMHUECKHE CBOMCTBAMETAILIIOB.
2. DNEKTPOXUMHUUYECKUN PsIT HAITPSDKEHUH MeTallioB. MeTamioTepMus.
3. Oo6mrre criocoOBI OTy4YeHUs MeTaUIoB. [loHsTHE 0 MeTamuTypruu. [lupomeramryprus,
4. THIPOMETAILTYPTHUS M AIEKTPOMETAILTYPTHUSL.
5. CrnnaBel YepHbIE U LBETHBIE.
6. Hewmerammsr. OcoOeHHOCTH CTPOSHHS aTOMOB. HeMeTallibl — MpOCThIE BEMIeCTBA.
7. 3aBHCHMOCTBH CBOHCTB T'aJIOTEHOB OT HX ITOJIOKEHUS B TIEPUOIUICCKOM CHCTEME.
8. OKHUCIUTENTFHBICH BOCCTAHOBHTEIFHBIC CBOHCTBA HEMETANIOB B 3aBUCHMOCTH OT WX ITOJIOJKEHUS B
PARYIEKTPOOTPUIIATEIHHOCTH.
KonTpoabHnas padora 2
IpakTHyecKue 3aHATHSA
[Tomy4yenne, cobupaHue u paclo3HaBaHUE Ia30B.
Pemienue skcriepruMeHTaIbHBIX 3a1a4.
4
2. OpraHuyeckasi XuMust 84
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2.1. OcHOBHbIE TOHATHSA
OPraHU4YecKoil XUMHUM M

Coneprxanne yaeOHOTO MaTepHaia

14

TeopHs CTPOEHUsI 1. ITpeamet opranndeckoi xumun. [IpupoHbIe, HICKYCCTBEHHBIE U CHHTETHUECKHE Opra-
OpraHn4ecKux HH4Yeckre BeniecTBa. CpaBHEHHE OPTaHWIECKUX BELIECTB C HEOPTaHUIECKUMH.
coelMHeHM I 2. BanentHocTh. XUMHUYECKOE CTPOCHUE KaK MOPAJOK COCTMHEHUS AaTOMOB B MOJIEKYJIBI
10 BaJICHTHOCTH.
3. Teopust ctpoeHus opraandeckux coequaeHnit A. M. BytnepoBa. OCHOBHBIE TTIOJIOKEHNUS
TEOPUH XUMUYECKOTO CTPOSHHUS.
4, Wzomepus u n3oMepbl. XUMHUYECKUE (GOPMYIIBI M MOJIETH
MOJIEKYJI B OPTaHUYECKON XUMUH.
5. Krnaccudukanus opranndeckux BeriecTs. Kiaccngukanus BemecTB o CTpOSHUIO
YIJIEPOHOIO CKENIeTa U HAJTHUYUIO (PYHKIMOHAIBHBIX rpyIi. ['omonoru u romosorus. Ha-
yana HomeHkIatypsl [UPAC.
Knaccudukanms peakumii B opranndeckoi xumuu. Peakunu nprucoenHeHust (THAPH-
6. POBaHMs, FaAJIOTEHUPOBAHMS, THIPOTAIOTCHUPOBAHUS, TUApaTanny). Peakiynm oTmernie-
HUS (IEeTUAPUPOBAHMS, JCTHAPOTaIOTeHUPOBAHMS, ICTHAPATALINH).
7. Peaxumn 3amemenns. Peakinm nsomepusanu. 14
2.2. Yraesogopoast m ux | Coaepikanue yueOHOro MaTepuana 23
NPUPOAHBbIE HCTOYHUKHU
1. AJKaHBI. AJIKaHBI: TOMOJIOTUYECKHH PSI, M30MEPHS U HOMEHKJIATypa aJIKaHOB.
XuMHYeCKHe CBOWCTBA allkaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMEICHNUE, Pa3IoKeHNE, TeTHIPHU-
poBanue. [IpuMeHeHne aJKaHOB Ha OCHOBE CBOMCTB.
2. AJKeHBI. DTHIIEH, €T0 MOydeHHe (IeTHApUpOBaHNEM 3TaHa, AETOIMMEpPHU3alieH 11o-
JMITHIICHA). ['oMosIornuecKkuil psi, ©30MepHs, HOMEHKJIATypa aJKEeHOB.
3. XUMHWYEeCKHECBOWCTBA STWIEHA: T'OPEHHE, KauyecTBEHHbIE peakiuu (oOecrBednBaHHE OPOMHOM
BOJIBI HPACTBOpa MEepPMaHTraHaTa KaJus), THApaTanus, norumepusanus. I[lpumenenne sTuieHa
Ha OCHOBE CBOMCTB.
4. Huensl n kayuyyku. IloHsTHe O JAMeHax Kak YINIEBOJOPOAAX C JABYMs JIBOWMHBIMH CBSI3IMH.
ComnpspkeHHBIE THEHBl. XHUMHUYECKHEe CBOHCTBa OyTamueHa-1,3 m w3ompeHa: oOeclBeYHMBaHME
OpOMHOI1 BOJbI M TIONIMMEPH3aLUsl B Kay4yKu. HaTypanbHbIil 1 CHHTeTHUECKHEeKayuyku. Pe3nna.
5. AnkuHbl. AtleTHiieH. XMMHYECKHe CBOMCTBA alleTUJIeHa: TOpeHue, 00eCIIBeUnBaHNE
OpPOMHOI BOJIBI, IPUCOEIMHEHUH XJIOpPOBOIOPOa M rHApaTalys. [IpuMeHenne aneTuieHa
Ha OCHOBE CBOMCTB. MexKkaccoBast ©30MepUs C aJIKaJUCHaMU.
6. Apensl. benzon. Xumunueckue cBoiicTBa OeH30I1a: TOPEHHE, PEaKIUK 3aMeneHus (Ta-
JIOTeHHPOBaHKE, HUTpoBaHue). [I[puMeHeHe OeH3051a Ha OCHOBE CBOWCTB.
7. IIpupoanble NCTOYHUKH yriieBonopoaoB. [IpupoaHblil ra3: cocraB, IPUMEHEHHE B Ka-
YECTBE TOIUIMBA. 15
8. Hedts. CoctaB u nepepadotka HedtH. [leperonka Hegtn. HedrenpomykTs!.
KonTponbHast pabota 2
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JlaboparopHsie paboThI:

KauecTBeHHOE 0OHapYKEHHE yIIeposia, BOLOPOAa B MOJICKYJIaX OPraHUYECKUX COCANHCHHI.
[TpoBeneHne KauecTBEHHOW peaKy Ha HETIPEACIIbHbIC YTIIEBOLOPOMEL.

[lonyuenue aneruneHa.

2.3. Kucjopoacoaep:kamue
OpraHuYecKHe COeTUHEHHUS

Coneprxanue ydeOHOTO MaTepuaia

24

1

Cnuprtsl. [ToyyeHue 3TaHOIa OpOKEHHEM IIIIOKO3BI M TUApaTanueil sTuieHa. 'unpox-
CHIIbHAS TpyNna Kak (yHKIMOHaIbHAsA. [[0HATHE O MpeaeTbHBIX 0JTHOATOMHBIX CITHPTaX.
XUMIYeCKHe CBOICTBA 3TaHOJA: B3aNMOICHCTBHE C HATpUEM, 00pa3oBaHUE MPOCTHIX U
CJIOKHBIX 3()MPOB, OKUCIIEHHUE B abierui. [[puMeHeHne STaHoIa Ha OCHOBE CBOMCTB.
AJIKOroJIM3M, €ro MOCAEACTBUS ISl OPraHu3Ma YeJIOBEKA U NPEayTPEXKICHUE.

I'muuepuH kak npeacTaBUTEN, MHOTOATOMHBIX cIUPTOB. KauecTBeHHast peakuus Ha
MHOT0aTOMHBIE cIUPThL. [IprMeHeHue riunepuHa.

®eHon. DPusnueckre U XMMUYECKHE CBOWCTBA (eHoNa. B3anMHoe BIMsiHEE aTOMOB B
MoJIeKyJie (peHoa: B3aMMOACHCTBHIE C TUAPOKCHUIOM HATPHS U a30THOM KUCIOTOM. [Ipu-
MeHeHHe ()eHOJIa Ha OCHOBE CBOMCTB.

Anbperunpl. [Tonstue 00 anbaeruiax. AjibJAeriaHas rpynna kak GyHKIHOHaIbHAS.
dopmManbIeru U ero CBOMCTBAa: OKUCIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIIE-
HUE B COOTBETCTBYIOIUHI ciupT. [lonyyeHue aabaeruioB OKUCIEHUEM COOTBETCTBYIOIINX
cripToB. [Ipumenenue GopManpaernaa Ha OCHOBE €0 CBOUCTB.

Kap6onossie kucnotsl. [TorsTHE 0 KapOOHOBEIX KUcToTaX. KapOoKcuibpHAS TpyIa

Kak (QyHKIFOHambHas. ['OMOJIOrHIecKud psAJ MpeeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX
kucioT. [Tomydenne kapOOHOBBIX KUCIOT OKUCICHHEM allbACTHI0B. X UMHUYECKIE CBOWCTBA
YKCYCHOM KHCJIOTHI: OOIIHE CBOMCTBA C MUHEPAIEHBIMU KUCIIOTAMH W pEeaKIus dTepupu-
kanuu. [IpuMeHeHne yKCyCHOM KUCTIOThl HA OCHOBE CBOMCTB. Bhiciine KUPHBIE KUCIOThI
Ha IIpUMEpPE NAJbMUTUHOBOM U CTEaPUHOBOM.

CnoxxHble 3Gupbl 1 KUpbI. [losrydenue ciioxHbIX 23¢UpoB peakiueil srepudukannu. Crox-
Hble 2(GUPHI B IPUPOJIE, UX 3HaYCHHUE. [IpMEeHEeHUE CIIOKHBIX 3(UPOB HA OCHOBE CBOMCTB.
Kupsr kax cioxxHble 23¢upsl. Kinaccuukarys upos. XUMHYECKHE CBOWCTBA KUPOB: TH-
JpOJIN3 M TUIPUPOBAHUE KUAKHUX KUPOB. [IprMeHeHne )KUpOB Ha OCHOBE CBOICTB. MbLia.
VYrneBoapl. YTIEBOIB, HX KIACCH(PHUKALINS: MOHOCAXAPHIBI (TI0K03a, GPYKTO3a),
Jicaxapubl (caxapo3a) U Imomcaxapuipl (KpaxMal U IeJUTI0I03a).

['moko3a — BeMIeCTBO ¢ IBOMCTBEHHON (PYHKIIMEH — allbJerHAOCTHPT. XUMHUICCKHE
CBOHCTBA IIIOKO3BI: OKUCIICHNE B TJIIOKOHOBYIO KUCIIOTY, BOCCTAHOBIICHHE B COPOUT, CITHP-
TOBOE OpoxeHue. [IpuMeHeH e TIIF0K03bl Ha OCHOBE CBOWCTB.

3Ha4yeHne yIJIeBOOB B KHMBOM MPHUPOJIE U )KU3HM desoBeka. [IoHATHE 0 peakuusix Mmoju-
KOHJICHCAIIMU ¥ THIPOJIN3a Ha IPHMEpEe B3aNMOIIPEBPAIIECHHI: TTII0K03a <> MOJIUCAXapu.

16

KonTpoabnasipadora

JlabopaTopHble pabOTHI:
KauecTBeHHast peakuysi HA MHOTOATOMHBIE CITUPTHI.
B3anmozelcTBre anbJern10B C THAPOKCHIOM MEJIH.
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24. A3oTcoaep:Kamme
OopraHuYeckKmne
coequHenus. [loaumepsl

Bcero

KucnorHsle cBoHCTBa KApOOHOBBIX KUCIIOT.
XUMHYECKUE CBOICTBA TIIOKO3BI.
KauecTBeHHas peakmnys Ha KpaxMall.
Coneprxanue ydeOHOTO MaTepuaia 23
1. Awmwunsl. [Torarne 06 amuHax. AnudaTHaecKkue aMUHBI, HX KJIACCH(UKANNSA 1 HOMEH-
KIaTypa.
2. AHMIHH Kak opraHndeckoe ocHoBaHue. [lomyueHne aHuINHA U3 HUTPOOEH30Ia.
[TpumeHeHne aHWIIMHA Ha OCHOBE CBOWCTB.
3. AMMHOKHCIIOTBI. AMMHOKHCIIOTBI Kak amdoTepHbie T yHKINOHABHEIE
OpraHNYeCKHeCOeUHEHNs. XUMUYeCKHe CBOIICTBa aMHUHOKMCIIOT: B3aMMOJEHCTBHE C IIeJI0UaMy,
4. KHUCJIOTaMHU U JIPYT C IPYTOM (peakuus MOJIUKOHICHCALIUH).
5. HeHTHHHaH CBA3b U HOJ'II/IHCHTI/II[I)I.HpI/IMeHeHI/IC aMHUHOKHCJIOT HA OCHOBE CBOMCTB.
6. Benku. [lepBudnas, BTOpU4IHasl, TPETHUHAs CTPYKTYPHI OeIK0B. XMMHUYECKHE CBOUCTBA
0€NKOB: TOpEeHHe, ICHATYPaLHsL, THAPOJIN3, IBETHBIC peakuuy. bronormieckne GyHKINNOSIKOB.
7. [Mommumepsl. benku u nmonucaxapuabl Kak OHOIIOIUMEDHI.
8. [Tnactmaccer. [Tomydenne nonuMepoB peaknuei NoMuMepH3aniy 1 MOJNKOHICHCAINH.
TepmonnacTHYHBIE U TEPMOPEAKTHBHBIC ITacTMacchl. [IpencraBureny miactmacc.
9. Bonokna, nx knaccudukamms. Ilomydenue BomokoH. OTHENBHBIE MPEACTABHTENN XUMHYECKUX 17
BOJIOKOH.
KonTtponbnasipadora
2
[MpakTHyeckoe 3aHsTHE
Pemenue OKCICPUMEHTAJIBHBIX 3a/la4 Ha I/II[CHTI/I(i)I/IKaHI/IIO OpPraHNUYCCKUX COGHHHGHHﬁ.
Pacmo3naBaHue mIacTMacC U BOJIOKOH. 4
208
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2.3. leMOHCTPpAaUMUUNIPOPUIbHBIEC H PO ECCHOHAIBHO

SHAYMMBIC 3JIEMECHTBI COACPKaAHUNA

1.1. OcHoBHBbIE NOHATHS U 3aKOHbI XUMHH

JleMoHCTpauM:
Mopnenn aTOMOB XMMHMYECKUX 3J1€MEHTOB.MOJENH MOJIEKYJ HPOCTBIX M CIOKHBIX
BemlecTB (mmapocrepxkHeBbie u Ctrioapra — bpurne6a).Komiekuuss mpocTeix U

CIIOXHBIX BemecTB.HekoTopeie BemecTBa komyecTBOM | mMosb.Mozens MOISIpHOTO
o0bemMa razoB.Amorponus Gocdopa, Kuciaoposa, 0JoBa.
IMpoduiabHbie U TPOPECCHOHATIBLHO 3HAYNUMBbIE 3JIEMEHTbI COAePKAHUA:
AnnotporniHple MoauduKanuy yriaepoja (anMas, rpadur), KAciaopoja (KHUCIOpPOI,
030H), oJioBa (cepoe u Oemnoe o0J0BO). [loHsATHE O XMMHYECKOW TEXHOJOTHH,
OMOTEXHOJIOTUU U HAHOTEXHOJIOTHH.
1.2. Tlepuoanueckuii 3akoH u [lepmoauyeckas cucteMa XUMHYECKHX
3jieMenTOB /I. U. MeHaeeeBa H CTpOCHUE aTOMA
JlemoHncTpanum:
Pazmuunbie gopmel [lepuoanueckoil cucteMbl XuMuyeckux 3nemeHTtoB JI.J1.Men-
neneena.JluHaMuueckue TabIMLbI A1 MoiepoBaHus [lepuoinyeckoi CUCTEMBI.
DnekTpu3alus Tel U UX B3aUMOJICUCTBUE.
JlabopaTopHbIii ONIBIT
MonenupoBanue nocrpoenus [lepuoaudeckoit TaOIUIBI XUMUYECKUX DJIEMEHTOB.
IpoduibHbie M TPOPECCHOHATIBHO 3HAYUMBIE 3JIEMEHTbI COAEPKAHUSA:
PannoaktuBHOCTh. MCMONB30BaHME PAIMOAKTUBHBIX HM30TOMOB B TEXHUYECKUX
uensix. PEHTTeHOBCKOE HM3ITyYEHHE U €r0 HCMHOJIb30BAHUE B TEXHUKE U MEIMIIMHE.
MopenupoBaHue Kak METOJ] TPOTHO3UPOBAHUS CUTYallUH HAa MPOU3BOJICTBE.
1.3.Cmpoenue eeutecmea
JdeMoHCTpauu:
Mopnenbs KpUCTAIUIMYECKOW pemeTkd xiopuaa HaTpua.OOpa3lbl MUHEpAIOB C
MOHHOW KPHUCTAJUIMYECKON PELICTKOM: KalblUTa, ranura.Moaenum KpucTauIn4eCKUX
PEIIETOK «CyXOro JbJa» (Wi Mona), anmasa, rpadura (unu kBapua).llpubopsr Ha
KUJIKUX  KpucTawiax.O0pasibsl  pa3iMuHbIX JUCHEPCHBIX CHUCTEM: 3MYJIbCHUH,
CyCIIeH3UH, a’po3oei, reneit u 3onei.Koarymsuusa.Cunepesuc.Opdext Tungans.
JlabopaTopHbIe ONbITHI
[IpuroroBieHue cycreH3un KapooHarta KaJblius B BOJIE.
[TonyyeHne 3MyJIbCHM MOTOPHOI'O Maca.
O3HakoMJIEHHE CO CBOMCTBAMHU JIUCTIEPCHBIX CUCTEM.
IpoduiabHbie M MPOEeCCHOHATILHO 3HAYUMBbIE 3JIEMEHTbI COIEPKAHUSA:
ITonsspHOCTE CBsI3M M MONAPHOCTH MOJIeKyJbl. KonneHcanus. Texkyyects. Bosronka.
Kpucramnmzanus. CyOonumanus u aecyonumanusi. AHOMaIUU (PU3NYECKUX CBOWCTB
BOJbl. JKuakue Kpuctaibl. MUHEpalibl U TOPHBIE MOPOJIbI KaK MPUPOAHBIE CMECH.
OMyJbCUM W cycrneH3uu. 3o0iu (B TOM 4YHCIE a’po3oiu) u renu. Koarymsmws.
Cunepesuc.
1.4. Bopaa. PacTBOpbI. JIeKTPOJIUTHYECKAS TUCCOUAIIUS
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JlemoHncTpanum:
PactBopumocTh BemecTB B Bojie.CoOnpaHre ra3oB METOI0M BBITECHEHUS BO/IBI.
PactBoperne B  BoJe cepHOM  KHCIOTBI M cojed  amMoHHUA.OOpasiisl
KpUCTAIIOTUAPATOB.M3roTOBJIEHNE TUICOBOM  TMOBS3KU.MCnibITaHWME  pacTBOPOB
AJIEKTPOJIUTOB M HEANEKTPOJIUTOB HA MPEAMET AUCCOLUMAIMN.3aBUCUMOCTh CTEIECHU
ANEKTPOJIMTUICCKON JUCCOIMAIIMKM YKCYCHOM KHUCIIOTHI OT pa30aBiIeHUs pacTBOpa.
JIBMKEHHE OKpAIlICHHBIX MOHOB B 3JICKTPUUECKOM ToJie. IIpuroToBieHrue »KeCcTKOM
BOJIBI U yCTpaHeHHe ee kecTKoCTH. MoHnThI. OOpa3ipl MUHEPATBHBIX BOJ PA3TUYHOTO
Ha3HAUYCHUS.
IHpo¢guiabHbIie U NPOPECCHOHATBHO 3HAYMMbIE JJIEMEHTHI COAePKAHUSA:
PactBopenne kak (Qusnko-xumuueckuii mporecc. TemnoBble 3¢¢eKkTsl mpu
pactBopenun. Kpucrammoruapatel. Pemenune 3aga4y Ha  MacCOBYKO  JOJIO
pacTBOPEHHOr0 BemlecTBa. [IpruMeHeHne BOJBI B TEXHUYECKUX LENAX. JKecTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHeHus1. MUHEpaJIbHBIEC BOJIBI.

1.5. Knaccudukanus HeopraHu4eCKuX coeJJMHEHUI M UX CBOICTBA
JlemoncTpanum:
BzaumopericTBre a30THOM M KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJJIAMH.
['openue dochopa u pacTBOpeHHe IPoayKTa TopeHus B Boje. IlomyyeHnue u cBolicTBa
amdorepHoro ruapokcuaa.Heobparumeiii ruapoan3 kapOuaa kaiabiiys.OOpaTUMbIA
TUJIPOJIA3 COJIEU pa3IMYHOIO THIIA.
JlabopaTopHBbIe ONBITHI
HcnpiTanne pacTBOPOB KUCIOT MHIMKATOPAMM.
BzaumojeiicTBre METaII0B ¢ KUCIOTaAMHM.
BzaumojeiicTBre KUCIOT C OKCHUJIaMU METaJJIOB.
BzaumojeiicTBre KUCIOT C OCHOBAHUSIMHU.
BzaumojeiicTBre KHUCIOT C COISIMHU.
HcnpiTanne pacTBOPOB LIEIOYEN HHAUKATOPAMMU.
BzaumojelicTBUE 1I€I04Y€EH C COJISIMU.
PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.
BzaumojelicTBue coliel ¢ MeTalllaMu.
BzaumopencTBre conen Apyr ¢ APYroM.
I'maposn3 conen pa3auyHOro TUIIA.
IpoduiabHbie M MPOeCCHOHATILHO 3HAYUMBbIE 3JIEMEHTbI COAEPKAHUSA:
[IpaBwia pazbaBiieHUs CepHOM KHUCTOTHL. Vcmonb3oBaHME CEpHOM KHUCIOTHI B
MPOMBILIIJIEHHOCTH. ENKWe 1Iemoyn, WX HWCHOJIb30BAHUE B IMPOMBIILICHHOCTH.
["amenast u HeraiieHasi U3BECTh, UX MIPUMEHEHHE B CTPOUTENbCTBE. [ UIic u anedactp,
ruricoBanue.llonsatue o pH pactBopa. Kucnornas, menodnas, HeUTpanabHas cpena
pacTBOPOB.

1.6. Xumn4yeckue peakumuu

JlemoHncTpanum:
[Tpumepsl HEOOPATUMBIX PEAKIINMA, UIYIIUX C 00pa30BaHUEM OCAJIKa, Ta3a WIIA BOJIBI.
3aBUCUMOCTh CKOpPOCTH peakuu OT MIPUPOJIbI pearupyronmx

BemecTB. B3anMoeiicTBe pacTBOPOB CEpHOM KHCIIOTBHI C pacTBOpaMu THOCYJb(dara
HaTpUs Pa3IMYHON KOHIIEHTPAIMU U TEMIIEPATYpbl.MOJ1€7b KUIISIIETO CJIOS.
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3aBUCHUMOCTh CKOPOCTHM XHMHYECKOM peakluu OT MPUCYTCTBUSL KaTalld3aTopa Ha
IIpUMEpE PA30KEHHS IMEPOKCHAA BOAOPOJAa C MOMOULIBI0 JUOKCHIA MapraHua H
Katana3zbl.Monenb snexktponusepa.Moaenb 3IEKTPOIU3HON BaHHBI IS MOJIYYEHUS
antOMUHUA. MOJENb KOJJOHHBI CHHTE3a AMMUAKa.
JlaGopaTopHbIe ONbITHI
Peaknuus 3aMelieHuss MeIM KeJIE30M B paCTBOPE MEAHOTO KyIlopoca.
Peakiuu, uaymiye ¢ o0pa3oBaHUEM 0CajiKa, ra3a Uin BObI.
3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS COJITHOM KHUCIOTHI C METAJJIAMH OTHUX
MPUPOJIBI.
3aBUCUMOCTBH CKOPOCTH B3aUMOJICHCTBUS LIUHKA C COJISIHOW KHCIIOTOM OTee
KOHIICHTpAIUH.
3aBUCUMOCTh CKOPOCTH B3aummojeicTBus okcuaa meau (II) ¢ cepHoil kucimoToil oT
TeMIepaTyphbl.
IMpoduiabHbie U TPOGECCHOHATIBLHO 3HAYNUMBbIE 3JIEMEHTbI COACPKAHUA:
[Tonsitue 00 dnekTponu3e. IJNEKTPOJU3 PACIUIABOB. DIJIEKTPOJIU3 PACTBOPOB.
DNEKTPOJIUTUYECKOE  MOJydYeHUuEe  amtoMuHUA.  [IpakTnueckoe  IPUMEHEHHE
anekTponusa. [ anpBaHorutactuka. [anbBaHocTerus.PaguuupoBanre  I[BETHBIX
MetaiioB. Kartanms. ['oMoreHHble M T€TEpPOreHHbIE KaTanu3aTopbl. [IpomMOTOpEI.
Karanutuueckue siapl. Maruduropsl. [Ipon3BoacTBO aMMuaka: ChIpbe, amnmaparypa,
Hay4HbIC IPUHIIUIIBI.
1.7. MeTaJLiibl 1 HEMETAJLJIBI
JlemoHcTpanum:
Komnekmus metamios.B3aumoeiicTBie METAIOB C HEMETauIaMu (KeJesa, IUHKA 1
ATIOMUHUSL C CEpOM, aJIOMUHHUSI C MOJIOM, CYpbMBbI C XJIOPDOM, TOPEHHE >Kejie3a B
xjaope).I'openue metamioB.AnmoMuHoTepmusi. Komiekuuss HemeTawioB. [ opeHue
HeMmeTauioB (cephl, docdopa, yris). BeiTecHeHHE MEHEe aKTUBHBIX TaJIOT€HOB W3
pacTBOpOB X cojieli Oojee aKTHMBHBIMHU TajioreHaMu.Mojenb MpOMBIIIICHHON
YCTAaHOBKU JUIsl TPOM3BOJICTBA CEPHOW KHCIOTh. Monenbs medu s o0Xura
u3BecTHsKa. Koimlekiuu mNpoayKIui CHJIMKATHOM MPOMBIIUIEHHOCTH (CTEKIa,
dapdopa, dasgHca, 1IeMEeHTa pa3IMIHBIX MAPOK U JIp.).
JlaGopaTopHblie ONbITHI
3akaJika ¥ OTIYCK CTaju.
O3HaKOMIIEHHE CO CTPYKTYpPaMH CEpOTo U O6€JI0To YyTryHa.
PacnioznaBanue py xenesa.
IIpoduabHbie U MPodeccHOHATBLHO 3HAYUMBbIE 3JIEMEHThI COJACPKAHMS:
Koppo3ust meTamioB: xumMuyeckass U dJEKTPOXUMUUECKass. 3aBUCUMOCTb CKOPOCTH
KOPPO3HH OT YCIOBUM OKpYy»Karolen cpeapl. Kiaccudukanus Koppo3uu METAILIIOB 110
pa34HbIM Npu3HakaMm. CriocoObl 3alTUTH METAIJIOB OT KOPPO3HH.
[IpousBoactBo uyryHa u crayiu.llomydeHue HemeTaioB GpakIMOHHOW MEPEerOHKOM
YKUJIKOTO BO3/lyXa U 3JIEKTPOJIU30M PACTBOPOB WM PACILIABOB JJIEKTPOJIUTOB.
CuiMkaTHasi HpOMBIIUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTHI.
2.1.0cHOBHbIE IOHATHSA OPraHUYECKOW XUMHUH U TEOPHUS CTPOEHUA
OPraHMYeCcKHUX COeIMHEHU U
JleMoHCTpaUu:
Mopenu MoJIeKyJl TOMOJIOTOB U U30MEPOB OPraHUYECKUX COEIMHEHUH.
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JlabopaTopHbIii onbIT
N3roroBiieHne Moienel MOJIEKYJl OpPTaHUYECKUX BEIECTB.
IMpoduibHbie M TPOPECCHOHATIBHO 3HAYUMBIE 3JIEMEHTbI COACPKAHUSA:
[lonsitue o cyOctpate u peareHtre. Peaknuu OKUCIEHUS U BOCCTAHOBIICHUSA
opranndeckux BeniectB. CpaBHEHUE KIacCU(PUKALUU COSTUHEHUHN U Kilaccuukanuu
peakuuii B HEOPraHUYECKOM M OPraHNYECKOU XUMHUH.
2.2.¥Y1/1eBOIOPOABI M UX NPUPOIHBbIE HCTOYHUKH

JlemoHcTpanum:
['openue metaHna, 3TuiieHa, aneTwieHa.OTHONIEHUE METaHa, 3TUJIEHA, alleTHICHA U
OeH30Ja K pacTBOpaM MepMaHraHara kanmus u Opomuoi Boje.llomydyenue sTuineHa
peaxiueit neruapaTaiuy 3TaHoja, aleTUIeHa — THAPOIN30M KapOua Kalblus.
Pa3znoxxenue kaydyka Mpu HarpeBaHWU, UCTIBITAHUE MPOAYKTOB PA3JIOKEHUS HA HE-
npenenbHocTh. Komnekiuss  obpasuoB Hehptu U HedTenpoaykroB. Kommeknus
«KaMeHHBII yroyib 1 NpOAYKIHS KOKCOXUMUYECKOTO IPOU3BOICTBAY.
JlaGopaTopHbIe ONBITHI
O3HakOMJIEHHE ¢ KOJUIEKIIMEH 00pa31oB HE()TU U MPOIYKTOB €€ NMePepadbOTKH.
O3HaKOMIIEHHE C KOJUIEKIIMEH KayqyKOB M 00pa3laMu U3JIeTui U3 PE3UHBI.
IpoduibHbie U TPOPECCHOHATILHO 3HAYNMBbIE 3JIEMEHTbI COePKAHUSA:
[IpaBuno B. B. MapkoBuukoBa. Kiaccuduxamus u Ha3Ha4eHHE KaydyKOB.
Knaccudukanms wu HazHaueHue pes3uH. Bynkanuzanus kaydyka.llomyuenue
alleTWJICHa MUPOJU30M METaHa M KapOMAHBIM criocoOoM. Peakius moamMepusanuu
BUHWIXJIOpUAA. [TOMMBUHUIXIIOPU U €r0 MpUMeHeHue. Tpumepu3zanus arieTuieHa B
oenzon.llonsitue 00 skcTpakuuu. BoccraHoBieHMe HUTPOOEH30JIa B  AHWIIMH.
['omomornuecknii psn apeHoB. Tomyon. HutpoBanume tomyosa. Tpotnin.OcHOBHBIE
HaIlpaBJIeHUs MPOMBILUIEHHON nepepadoTKu npupoaHoro rasa.llomytHeiil HedTsHON
ra3, ero nepepadotka.llponecchl mpoOMBIIUIEHHONW MepepadOTKu He(TU: KPEKHUHT,
pudopmuHT. OKTaHOBOE YUCJIO OEH3WHOB U IIETAHOBOE YMCJIO JTU3EILHOTO TOTIMBA.

2.3.Kucjopoacoaep:xamnue opranndeckue coeuHeHUA
JleMoHCcTpAUMN:
Oxucnenue crupra B anpjerua. KauecTBeHHbIEpEaKIIMM HA MHOTOATOMHbBIE CIIUPTBHI.
PactBopumocts  (denoma B Bojge mpu  OOBIYHOM  TemmepaTrype U
HarpeBanun.KauecTBeHnble peakiuu Ha (eHon.Peakuus cepeOpsiHOTO 3epkaiia
aNbAETUIOB U TITOKO3bl. OKUCIEHUE aIbJErUA0B U TIIIOKO3bl B KUCIOTY C MTOMOUIBIO
ruapokcuga meau (II). KauectBennas peaxuusa Ha kpaxman. Kosexuust 3pupHbIX
Macell.
JlabopaTopHbIe ONbITHI
PactBopenue rimiiepuHa B Bojie U B3auMoieicTBue ¢ ruapokcuaom meau (11).
CBoiicTBa YKCYCHOM KUCJIOTBI, OOIIME CO CBOMCTBAMH MUHEPAIbHBIX KUCIIOT.
Jloka3aTenbCTBO HEMPENEIBHOIO XapaKTepa )KUAKOTO KUPa.
B3auMmojelicTBrE TIIOKO3bI M caxapo3bl ¢ rujipokcuoM meau (11).
KauecTBeHHas peakuusi Ha Kpaxmal.
IpoduibHbie M TPOPECCHOHATILHO 3HAYUMBbIE 3JIEMEHThI COEPKAHUSA
MeTuiioBbld CHHUPT U €ro HCMOJb30BaHWE B KAYECTBE XHUMHUYECKOTO ChIPbS.
ToKCHYHOCTh METaHOJIa W TIpaBUjia TEXHUKH O€30MacHOCTH MpU padoTe C HUM.
OTWIICHITIUKOIb W €ro MNpuUMEeHEHHEe. TOKCUYHOCTh HTUICHIJIUKOJSI W IpaBHiia
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TexHuku Oe3omacHocTu Tpu pabore ¢ HuM.Ilomydenme QeHoma u3 MPOAYKTOB
KOKCOXMMHUYECKOT0 MPOU3BOJICTBA U U3 Oenzona.llomukonaencanus popmanbaeruia
¢ (heHonoM B heHonodopmambAeTUIHYI0 cMOTy. AnieTanbaerui. [lonsTre o keToHax
Ha rpuMepe aietoHa. [I[puMeHenne aleToHa B TEXHUKE U MPOMBIIUIEHHOCTH.
Mmuoroo0Opasue KapOOHOBBIX KHUCIOT (IIaBEIEBOM KHUCIOTHI KakK JABYXOCHOBHOM,
aKpUJIOBOM KHUCJIOTHI KaK HelpeeIbHON, OEH30MHON KUCIOTHI KaK apOMaTHYECKOMN ).
[1nenkooOpa3yromire Maciia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChipbeM. CUHTE-
TUYECKHE MOIOLIUE cpenctBa.MoI0YHOKHCIIOE OposxeHue TJIFOKO3BI.
Kucnomonounsle mnpoayktel. CunocoBaHnue KopMoB. HuTpoBaHHE IEIUTIONO3BI.
[InpoxcuinH.

2.4.A30Tconep:kamue opranudeckue coefuHenus. Illoaumepnbl
JlemoHcTpanum:
B3auMopelicTBue aMMuaka M aHWJIMHA C COJITHOM KHCIOTOW. Peakuus aHwivHa ¢
OpomHOI Bomoi.JlokazaTenbCTBO HaIWuusl (YHKIMOHAIBHBIX TPYII B pacTBOpax
amuHOKuc0T.PacTtBopenue u ocaxxaenue 6enkoB.l{BeTHbIE peakiyy OEIKOB.
['opeHue NTUYBETO Mepa U WEPCTIHON HUTH.
JlaGopaTopHbIie ONBbITHI
PactBopenue 6eKkoB B BOJIE.
Oo6napy:xeHue 0€JIKOB B MOJIOKE U MSICHOM OYyJIbOHE.
Jlenatypanus pactBopa Oelika KypUHOro sSiHIla CIHUPTOM, pacTBOpaMHu CoOJeh
TSDKEJIBIX METAJJIOB M MPU HarpEeBaHUMU.
IpodunbHbie 1 NPOPecCHOHATBLHO 3HAYUMbIE 3JIEMEHTBI COEePKAHMS:
AMUHOKANpoHOBasi KucyioTa. KanpoH kak mpeacTaBUTENb MOJIUAMUIHBIX BOJOKOH.
Hcnonb3oBanue rHaposin3a OEIKOB B MPOMBILUIEHHOCTU. [loMMBUHMIXIOPUL,
nonurerpadpropatuieH  (tepaon).  DeHomopopManmbAeruIHbIE  IJIACTMACCHI.
Hemmynoun. [TpoMbIeHHOE TPOU3BOICTBO XUMHUYECKUX BOJIOKOH.
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2.4. XapaKkTepuCTHKA OCHOBHBIX BU/I0B Y4e0OHOM 1eSITeJIbHOCTH CTY/IEHTOB

Conep:xkanue o0yueHust

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B 1€ATCJIBHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX AeicTBUII)

Baxxueiimue xumuueckue
[OHSTUSA

VYMeHue JaBaTh ONpEAEICHHE M ONEPUPOBATH CIEAYIOLIUMH XH-
MHUYECKUMH IOHATUSAMM: BEIECTBO, XUMHMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJIIpHas Macchbl, MOH,
JUIOTPONMSI, HM30TOIbl, XUMHUYECKas CBsI3b, 3JIEKTPOOTPHULATEIb-
HOCTb, BaJICHTHOCTb, CTEIIEHb OKHUCIIEHHUS, MOJIb, MOJISIpHas macca,
MOJISIPHBIM 00beM ra3000pa3HbIX BEIIECTB, BEIECTBA MOJICKYIISIPHO-
r0 Y HEMOJIEKYJSIPHOTO CTPOEHMS, pacTBOPBL, JJIEKTPOIUT U
HEBJICKTPOJIUT, SJIEKTPOJIUTHYECKAsT JUCCOLMALUS, OKHUCIUTEIb U
BOCCTAHOBUTEIIb, OKHUCIIEHUE U BOCCTaHOBJIEHUE, TEIIOBOM 3¢ dekT
pEaKIMH, CKOPOCTb XMMHYECKOM peakIUH, KaTalu3, XUMHUYECKOe
paBHOBeCHE, YIJIEpOJIHBIH cKeleT, (yHKIMOHAIbHAs TIpylna,
M30MEPHUsL, TOMOJIOTUSI

OCHOBHBIE 3aKOHBI XMMHH

CDOpMy.]'II/IpOBaHI/Ie 3daKOHOB COXpPaHCHUA MACChl BCUICCTB U ITIOCTOSAH-
CTBa COCTaBa BCIICCTB.

VYcTaHOBKa NPUYMHHO-CIEACTBEHHON CBSI3U MEXKIY COIEPKaHUEM
3TUX 3aKOHOB M HAIMCAaHMEM XMMHYECKHX (HOpMYyT U ypaBHEHMH.
YcTaHOBKA 3BOJIIOIMOHHON CYIIIHOCTA MEHJIEIEEBCKOM U COBPEMEH-
HOM (opmynupoBok nepuoanyeckoro 3akona [[. M. Menneneesa.
OObsicHeHHe (U3MYECKOTO CMBbIC/Ia CHUMBOJHUKHU MEPHOIUYECKON
Ta0nuIel xumudeckux aemeHToB J. . MenneneeBa (HoMepoB dJie-
MEHTa, MEepUuoJia, IPYNIbl) U yCTAaHOBKA NMPUYUHHO-CIEICTBEHHOM
CBSA3M MEXJy CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSAMH H3MEHEHUS
CBOWCTB 3JIEMEHTOB M OOpa30BaHHBIX MMHU BEILECTB B MEPUOAAX U
rpymnnax.

XapakTepuCTUKa 3JEMEHTOB MaJlbIX U OOJIBLIMX IMEPUOAOB IO HUX
nostoxkenuto B [lepuognyeckont cucreme . . Menneneesa

OcHOBHBIC TCOpUHN XUMHUU

YcTaHOBKa 3aBUCHUMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT CTpocC-
HUsA aTOMOB 06pa3y}01ul/1x nux XUMHUYCCKUX OJICMCHTOB.
XapaKTepI/ICTI/IKa BaXHEHUIIIMX THUIIOB XMMHUYECKHX CBS3€H U OTHO-
CUTEIIbHOCTH 3TOM THIIOJIOTHH.

OOBbsCHEHNE 3aBUCUMOCTH CBOWCTB BCIICCTB OT UX COCTaBa U CTPOC-
HUS KPUCTAJUIMYCCKUX PCHICTOK.

(I)OpMYJ'II/IpOBKa OCHOBHBIX MOJI0KESHHUN TCOpHUU 3JleKTpOJII/ITI/I‘ICCKOI>'I
Aucconuan MU XapakKTECpUCTUKa B CBCTC 3TOM TCOpUHn CBOICTB
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OCHOBHBIX KJIACCOB HCOPTraHUYICCKUX COCIIHHGHHﬁ.

DopMyJIUPOBKA OCHOBHBIX MOJOKEHUNA TEOPUH XUMHYECKOTO CTPOE-
HUSI OPraHMYEeCKUX COCIMHEHUN M XapaKTEPUCTHUKA B CBETE 3TOMU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COEIUHECHUI

Baxkueiimniue BemiecTsa u
MaTepHuabl

XapaKTepucTUKa cOCTaBa, CTPOCHHsI, CBOMCTB, TOJIYYCHHUS U IPUMeE-
HeHus BaxHedmux metayioB (1A u Il A rpynn, antoMunus, sxenesa,
a B €CTECTBEHHO-HAYYHOM TpOQUiIe U HEKOTOPHIX d-3JIEeMEHTOB) U
HUX COCIMHCHUMN.

XapakTepucTuKa COCTaBa, CTPOCHHUS, CBOMCTB, TIOTYyYEHUS U TIPUME-
HeHus BaxkHenmux HemerawioB (VI A, VIIA, V!A rpynm, a Takxke
azota u ¢ocdopa, yriaepoga U KpEMHHUs, BOAOPOAA) U UX
coequHEeHUM. XapakTepUCTHKAa COCTaBa, CTPOEHUSA, CBOKCTB,
MOJIyUYeHUsI W TMPUMEHEHMs] Ba)XKHEUIINX KIJIACCOB YTJIEBOJOPOJIOB
(amkaHOB, UMKIOANKAHOB, aJKEHOB, QJIKHHOB, AapeHOB) U UX
Hambojee  3HAYMMBIX B HApPOJHOXO3SHUCTBEHHOM  ILIaHE
Mpe/ICTaBUTENCH.

AHAJIOTUYHAsT XapaKTEPUCTHKA BAKHEHIINX MPEICTABUTEICH JPYTUX
KJIACCOB OPraHMYECKUX COCTUHCHUI: METAHOJIA M 3TAHOJIA, CIIOKHBIX
3(¢UpOB, IKHUPOB, MBUI, anbAerugoB  (popMaabACTHIOB |
areTanberuaa), KeTOHOB (AlleTOHA), KApOOHOBBIX KHCIOT (YKCYCHOM
KHCJIOTBI, JUISI €CTECTBEHHO-HAYYHOTO MNpO(UiIs IpencTaBUTEICH
JIPYTUX KJIaccoB KUCJIOT), MOHOCAaXapuIoB (TJIIOKO3bl), JUCaxapuaoB
(caxapo3sbl), mojucaxapusioB (Kpaxmaia U IEJUII0JIO3bl), aHWUJIMHA,
AMHHOKHUCIIOT, O€JIKOB, UCKYCCTBEHHBIX M CHHTETHMUYECKHX BOJIOKOH,
Kay4JyKoOB, TJIACTMACC

XUMHYECKHUH SI3BIK U
CHUMBOJIMKA

Hcnonp3oBaHue B yqe6H0171 n HpO(l)eCCHOHaHBHOﬁ JACATCIIBHOCTH
XUMHUYCCKUX TCPMUHOB U CUMBOJIUKH.

HazpaHue M3y4eHHBIX BEIIECTB [0 TPUBUAIBHOW MM MEXKIyHApO.-
HOM HOMEHKJIaType M OTPaKEHHE COCTaBa 3TUX COEIUHEHUH C IOMO-
IIbI0O XUMUYECKHX (HOPMYIL.

OTpakeHre XUMHYECKUX MPOIECCOB C MOMOIIBI0 YPABHEHUN XUMU-
YECKUX PEAKLIUN

XUMUYECKUE PEAKIINU

OObsicHEHHE CYIIHOCTH XUMHUYecKuX mpoueccoB. Knaccuduxanus
XMMUYECKUX PEaKUuil M0 pa3IUYHbIM MPU3HAKAM: YHCIY U COCTaBY
IPOAYKTOB U peareHTOB, TEIIoBoMY 3¢ (deKkTy, HamnpaBieHuto, dase,
HAJIMYMIO KaTaJu3aTopa, U3MEHEHHUIO CTENEHEN OKUCIIEHUS 3JIEMEH-
TOB, 00pPa3yIOIINX BEIIECTBA.

YcraHnoBka IIPpHU3HAKOB O6LI_ICFO " pa3JIM4YHOr0 B TUIIOJIOTHHU peaKLII/Iﬁ
AJIsL HEOPT: aHUYECKON 1 OpFaHI/I‘-IeCKOI\/'I XHUMUU.
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Knaccupumukamnuss BemiecTB W IPOIECCOB € TOYKM 3PEHUS
OKHCIIEHUsA-BOCCTaHOBJIEHUsI. COCTaBlI€HUE YpaBHEHUN peakiui c
MIOMOIIBIO0 METO/IA AIIEKTPOHHOTO OaaHca.

OOBsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PeakIuu M I0JI0-
KEHHUS XMMUYECKOTO paBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB

XUMUYECKU SKCIIEPUMEHT

BreimonHeHne XUMHUYECKOTO OKCIICPUMCHTA B IOJIHOM COOTBCTCTBUU
C IpaBuaMu 0€30I1aCHOCTH.

HaGmonenue, ¢ukcauuss ¥ ONUCAHUE PE3YJIBTAaTOB INPOBEAECHHOTO
IKCIIEPUMEHTA

Xumuyeckasi ”HGopManus

[IpoBeneHne caMOCTOSATENHHOIO MOMCKA XUMUYECKOH MHpOopMaluu
C HUCMOJIb30BAaHUEM pPAa3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeta).
Hcrnonb30BaHMe KOMIBIOTEPHBIX TEXHOJOTUU I 0O0palOTKU H
nepeauyd XUMUYECKOW WH(OpMAIMU W ee TPENCTaBIeHUS B pas-
JUYHBIX (hopMax

Pacuetsl mo xuMuueckum
dbopMynaM U ypaBHEHHSIM

VYcTaHOBKaA 3aBUCUMOCTH MEKIy Ka4eCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMM XMMHUYECKHX 0OBEKTOB U IPOLIECCOB.

Pemenne pacueTHBIX 3a7ad MO XUMHYECKHM (opMmyrnam U ypaBHE-
HUSIM

[TpodusHoe U podec-
CHOHAJIbHO 3HAYHMOC
coziepKaHue

OObsicHeHHE XUMHUYECKUX SIBJICHHUHM, MPOUCXOSAIIMX B MPHUPOJIE,
OBbITY U Ha IPOU3BOJICTBE.

Omnpenenenre BO3MOXKHOCTEH MPOTEKAaHUS XMUMHUYECKUX IMpeBpallie-
HUH B Pa3JINYHBIX YCIOBUSX.

CobutoieHne npaBuil 3KOJIOTMYECKU TPAMOTHOTO TOBEJICHUS B OKPY-
JKarouie cpeze.

OneHka BIMSHUS XMMHUYECKOTO 3arpsi3HEHUSI OKpY’KaIoLIell cpebl
Ha OpraHW3M Y€JIOBEKA U JPYTUE )KUBbIE OPTAHU3MBI.

CobumoieHne mpaBuil O€30MacHOT0 OOpallleHUs! ¢ TOPIOYUMU U TOK-
CUYHBIMH BEII[ECTBAMH, 1a60paTOPHBIM 000py/I0BaHUEM.
[ToaroroBka pacTBOPOB 3aJaHHON KOHIIEHTpAIIMK B OBITY U Ha MpPO-
U3BO/ICTBE.

Kputnueckast oneHka JOCTOBEPHOCTH XHUMHUYECKoW HHpopmanuu,
ITOCTYIAOIIEN U3 Pa3HbIX HCTOYHUKOB
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2.5. Tembl pedpepaToB (10KJIAT0B), HHANBUIYAIbHBIX POEKTOB

*bHMOTEXHOJIOTHS ¥ T€HHAsI UHXKEHEpUsT — TeXHOoIoTun XXI Beka.

* HaHOTEeXHOJIOTHA KaK IPUOPUTETHOE HAIIPABJICHUE PA3BUTHUS HAYKHU U
npou3BoAcTBa B Poccurickon denepanuu.

» CoBpeMeHHbBIE METOIbl 00€33apa’kMBaHUS BOJIBI.

* AI0TpONHS METAILIOB.

* Kuznp u nesreapHocts .M. Menaeneena.

* «[lepuognueckomMy 3aKOHY OyayIIiee HEe TPO3UT Pa3pyIICHUEM. . .»

* Cunres 114-ro anemenTta — TpuyM( poccUCKUX (PUZNKOB-SICPITUKOB.

* 3oTonsl Bogopoa.

* lcnionb30oBaHue paliOaKTUBHBIX U30TOMOB B TEXHUYECKUX LETAX.

* PEHTT€HOBCKOE M3JIyUYCHHUE U €T0 UCIOJb30BAaHUE B TEXHUKE U MEAUIIUHE.

e [[;1a3mMa — 4eTBEPTOE COCTOSIHUE BEIIECTBA.

» AMopdHBIe BelllecTBa B IPUPOJIC, TEXHUKE, OBITY.

* OxpaHa OKpYy>Karolle cpeabl OT XUMUYECKOTO 3arpsizHeHus. KonnuecTBeHHbIE Xa-
PAKTEPUCTUKU 3arPSA3HEHUS OKPYKAIOIIEH CPEIbI.

* [IpumeneHue TBEpAOro M ra3oo00pa3Horo okcuaa yriaepoaa (IV).

* 3ammTa 030HOBOTO PKpaHa OT XUMHYECKOTO 3arpsi3HEHUS.

* ['pyboaucniepcHble CUCTEMBI, UX KJIacCU(UKAIIUS U UCII0JIb30BaHHUE B TPOdeccro-
HaJILHOU JIEATECIbHOCTH.

* KocMeTnueckue resu.

* [IpumeHeHne CycnieH3uii 1 SMYJIbCHI B CTPOUTENBCTBE.

* MuHepaibl U TOpHBIE TOPOJIbI KaK OCHOBA JTUTOCHEPHI.

» PacTtBOpHI BOKpyYT Hac. TUnsl pacTBOPOB.

* Boja kak peareHT u cpenia A1 XAMHUYECKOro Mporiecca.

 )Kuznb u nestenbHocTh C.AppeHuyca.

* Bxi1ag OT€YECTBEHHBIX YUYEHBIX B PA3BUTHUE TEOPUHU JICKTPOJUTHUUECKOU JUCCOIHA-
1007078

* YCTpaHEHUE )KECTKOCTH BOJIBI HA TPOMBIIUICHHBIX MPEAITPUATHSIX.

» CepHas KUCTIOTa — «XJIe0 XMMHUYECKOW MPOMBITIIIICHHOCTH.

* Mcnonp30BaHre MUHEPATBHBIX KUCIOT Ha IPEANPHUATHIX PA3TUIHOTO TPODUIISL.
* OKCHUJIBI ¥ COJTU KaK CTPOUTEbHBIC MaTEPHUATIbI.

* Hcropus rumca.

* [ToBapeHHas COJIb KAK XUMHYECKOE ChIPHE.

* MHoroamkuii KapOoHaT KaJbIMs: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.

* Peakiiuu ropeHust Ha TPOU3BOJICTBE U B OBITY.

* BupTyasibHOE MOJETUPOBAHNE XUMUYECKUX TTPOIIECCOB.

* DJIEKTPOJIN3 PACTBOPOB IJEKTPOJUTOB.

* DJIEKTPOJIN3 PACIIIABOB JICKTPOIUTOB.

* [IpakTHUecKkoe MpUMEHEHHE JISKTPOIN3a: paMHUPOBAHKE, raJbBAHOILIACTHKA,
rajJbBaHOCTETHSL.

* Mcropus nostyyeHus v Mpor3BOJICTBA aTFOMUHUSL.

* DJIEKTPOIUTHIECKOE MOTyUeHNEe U PaPUHUPOBAHUE ME]IH.
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* )Kuznp u nesreapHocts 1. J[3BH.

* Posib ME€TaJIOB B UICTOPHUM YEIIOBEUECKON UBUIM3aUUU. VICTOpUsL OTEYECTBEHHOM
yepHOU MeTamuryprui. COBpEMEHHOE METAILTYPTHUYECKOE TPOU3BOICTBO.

* McTopust 0TeueCcTBEHHOM IBETHOM METAJUTYpPTIHH. POJIb METAIIIOB U CIIABOB B
Hay4YHO-TEXHUYECKOM IIPOrpecce.

* Koppo3ust MeTamioB 1 criocoObl 3alIUThl OT KOPPO3UHU.

* MnepTHbIE WK GJ1aropoHbIE ra3bl.

 Poxxaronme conu — raJloreHsl.

* HcTopust mBeACKON CIIMYKH.

* McTopusi BOSBHUKHOBEHUS U PA3BUTHUS OPTAaHUYECKON XUMUH.

 )Kuznsb u gestensHocth A.M.ByTneposa.

* Butanusm u ero kpax.

* PoJib OT€UECTBEHHBIX YYEHBIX B CTAHOBJIECHUU U PA3BUTUU MUPOBOU OPTaHUYECKON
XUMUMU.

* COBpEMEHHBIE NMPEJICTABICHUS O TEOPUH XUMHYECKOTO CTPOEHUS.

* DKOJIOTUYECKUE ACTIEKTHI UCIIOIb30BaHUS YTIIEBOIOPOJIHOTO CHIPBS.

* DKOHOMHYECKHE ACTIEKTHI MEKyHAPOIHOTO COTPYAHUYECTBA 10 UCIIOIb30BaAHUIO
YIJIEBOAOPOJIHOTO CHIPHSI.

* ctopust OTKpbITUS U pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOPOXKICHUI B
Poccutickon ®@enepanuu.

* XuMus yriieBOAOPOIHOTO ChIPhsl U MOsi Oyayias npodeccusi.

* YTIIEBOJOPOIHOE TOILUIMBO, €0 BU/IbI U HA3HAYCHUE.

* CHHTETHYECKUE KaydyKH: UCTOPUS, MHOIOOOpa3ue U MEePCIEKTUBHI.

* Pe3MHOTEXHUYECKOE MPOU3BOJACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IMPOTpeECCe.
* CBapoO4YHOE MPOU3BOACTBO U POJIb XMMHUU YTIIEBOAOPOJIOB B HEM.

* Hed1b 1 €€ TpaHCHOPTHPOBKA KaK OCHOBA B3aUMOBBITOTHOTO MEXKIYHAPOIHOTO CO-
TPyIHUYETBA.
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3. YCJIOBUSA PEAJINBALUU ITPOT'PAMMBI INCHUTIJIIMHBI
3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0
OcBoeHue nporpaMMmbl y4e€OHOW JUCUUILIMHBI XHUMHS TPEANOoJiaracT HaIUYUEB
ATNaTBIPCKOM  TEXHOJOTHYECKOM  Koiuiepke  MwunoOpazoBanusi — UyBammw,
peanusyonieii 00pa3oBaTeNbHYI0 MNPOrpaMMy CpPEIHEro OOIIero oOpa3oBaHUsl B
npeaenax ocBoeHus OIIOII CIIO nHa 6a3e ocHOBHOro o0IIero o0pa3oBaHuUs,
KaOuHeTa XUMHUH ¢ Jabopartopueld U J1abOpaHTCKOW KOMHATOW,B KOTOPOM HMMEETCS
BO3MOXKHOCTh 00€CIEYHTh CBOOOMHBIN AocTynm B MHTepHET BO BpeMmsyueOHOTro
3aHIATHS U B TIEPHUOJ] BHEYUEOHOM NEeITEITHHOCTH 00yJarOIIHXCA.
[lomenienne kabuHeTa JODKHO — YAOBIETBOPATH TpeOoBanusiM  CaHHTapHO-
snuaemMuonorndeckuxnpaBmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHO TUTIOBBIM 000PYI0BAaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSIX, B TOM
YuClie CHEUUaJIu3UpPOBAHHON y4yeOHOW MeOenbl0o H  CpeACTBaMU  OOY4YEHHS,
JOCTAaTOYHBIMM ~ JUJII  BBIMOJHEHUSATPEOOBAHUM K YPOBHIO  IOJTOTOBKH
obOygarommxcsl.
B xabuneTe 10JKHO OBITh MYJIBTUMEIUIMHOE 000pYyI0BaHKE, TTOCPEICTBOM KOTOPOTO
YYaCTHUKM O00pa30BaTEIbLHOTO TMpoIlecca MOTYT MPOCMAaTpUBATh BHU3YAIbHYIO
UH(OPMAIUIONO XUMHH, CO3/1aBaTh MPE3CHTAINH, BUI€OMaTEepHaIbl U T. II.
B coctaB y4eOHO-METOAMYECKOTO U MAaTepUaTbHO-TEXHUYECKOTO OCHAIICHUS
KaOMHETaXUMHUU BXOJIAT:
* MHOTO(DYHKIIMOHAJbHBIA KOMIUIEKC MPENoaBaTelis;
* HaTypaJibHble OOBEKTHI, MOJEIH, MNPUOOpPbl MU HAOOPHl MJIA IOCTAHOBKHU
JEMOHCTPALIMOHHOTO U YYEHUYECKOT O IKCIIEPUMEHTA;
* IEYaTHbIE 1 SKPAHHO-3BYKOBBIE CPEACTBA OOYUECHHS;
* CpelICTBa HOBBIX UH(OPMAIIMOHHBIX TEXHOJIOTHI;
* PEaKTUBBIL;
* IEPEYHU OCHOBHOM U JIOTIOJIHUTEILHON Y4eOHOM TUTEPATyPhI;
* BCIIOMOTaTeJIbHOE 000PY/I0BaHUE U HHCTPYKIIUY;
» OMOIMOTEYHBIN (HOH/I.
B Oubnuoteunbii QoOHI BXOIAT YYEOHHKH M y4eOHO-METOIUYECKUE KOMIUICKTHI
(YMK),pekoMeH10BaHHBIC WIA  JONYIIECHHbIE I WCIOJb30BaHUA B
npodeccuoHaNbHBIX 00pa3zoBaTeIbHBIX OpraHu3alusx, peanu3yoIMnX
00pa3zoBaTeILHYIO MTPOTPAMMYy CPEIHETr000IIero 00pa3oBaHus B IpeaeiaX OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOIO 0011I€T0 00Pa30BaHUS.
bubmuoreunbit  GoHI MOXKET OBbITh JOMOJHEH XHWMHUYECKOW SHIMKJIONEIUEH,
CIIpaBOYHUKAMU, KHUTAMU JIJISI YTCHUS TI0 XUMUH.
B mnpouecce ocBoeHuss MNporpamMmbl Y4eOHOW JUCHUIUIMHBI XUMHS CTYACHTHI
JIOJDKHBIUMETh BO3MOKHOCTH JIOCTYIA K 3JIGKTPOHHBIM Y4E€OHBIM MaTepualiaM Io
XUMUHU, HMEIONIUMCS B CBOOOJHOM JOCTyne B ceTu HHTepHeT (IeKTPOHHBIM
KHUTaM, IpaKTUKymMaM,Tectam, matepuaiam EI'D u ap.).
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3.2. JIuteparypa

JlJ1sl CTYyIeHTOB:

1.I'abpuenssn O.C. Xumusi nnas npodeccuid M CHENMATBHOCTEH TEXHUYECKOTO
npodpumisa./ O.C.labpuensu, W.I.OctpoymoB. - M.: HW3narenbCkuili UEHTP
«Axanemus», 2017.- 256¢

2Tabpuensn O.C. Xumwms: npaktukym./, O.C.I'abpuensn, W.I.Octpoymos,
C.A.CnaaxoB, H.M.Jlopodeera. - M.: U3naTensckuit nieHTp «Akagemus», 2019.-
304c

3.Epoxun FO.M. Xumwms nmns mpodeccwii W CHenuaTbHOCTEH TEXHUYECKOTO U
ectecTBeHHO — HayyHoro mnpoduueir. /HO.M.Epoxun, W.b.KoBanesa.- M.:
N3natensckuil neHTp «Axagemus», 2020.- 496¢

4.Epoxun FO.M. CoOopHuk TecToBbIX 3amanuii mo xumuu./FO.M.Epoxun.-M:
N3natensckuil neHTp «Axkagemus», 2019.- 128¢

5.Epoxun IO.M. Xumus. 3anauu u ynpaxkuenud. /FO.M.Epoxun.-M: U3narensckuii
neHTp «Akagemusi», 2019.- 288¢

6. T'abpuensn O.C.Xumus 11 npodeccuid W CHENUaIbHOCTEH eCcTeCTBEHHO
nayuynoro mnpoduns/ O.C. Tabpuensn, W.I'. Octpoymos,E.E.Octoymosa,C.A.
CnankoB.— M.: U3natensckuid neHTp «Akagemusi», 2019. — 400 c.

7. T'abpuensa O.C. Xumus 17151 Ipoeccuil ¥ CeHalIbHOCTEH €CTECTBEHHO
HaygHoro mnpoduns/O.C. Tabpuensn, W.I'. Octpoymos,E.E.Ocroymona,C.A.
CnankoB. — M.: U3narensckuid neHTp «Akagemusi», 2017. — 400 c.

8. 3axaposa T.H. Oprannueckas xumus /T.H.3axaposa,H. A. I'onosneBa. — M.:
M3IaTebCKUN HEHTp «Akanemus», 2017. —400 c.

Jns npenogaBaTeis:

DenepanbHbiii 3aKk0H OT 29.11.2012 No 273-03 «O06 obpazoBanun B Poccuiickoit
denepanum.

[Ipuka3z MunuctepctBa obpazoBanust u Hayku P® ot 17.05.2012 Ne 413 «O06
yTBEpKICHUU(PEAepaTbHOTO TOCYJapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHIapTa
cpeaHero (IoJTHOTro) o0IIero o0pa3oBaHusD.

[Ipuka3z MunuctepctBa obOpazoBanuss u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnn wu3MeHeHudd B Ilpuxa3 MwunucrepctBa oOpasoBanusi U Hayku PD ot
17.05.2012 Ne 413 “O6 yrBepxkaecHUH (PeAepalbHOTO TOCYAapPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAApTa CPEAHETO (ITOTHOT0) 001Iero00pa3oBaHus’ .

[Tucemo [lemaprameHTa rocy1apCTBEHHOM MOJMTUKU B cpepe MOATOTOBKH pabOdMX
kazapoB u/{I1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnnauuu 1mo
OpraHu3allyd TOJYYEHHS] CPEIHEro oOIero oOpa3oBaHUs B TpeienaXx OCBOCHUS
o0pa3zoBaTeIbLHBIX TPOrpaMM CpeIHEronpodecCUOHABHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOro  obmiero  oOpa3oBaHMsi C  ydyeToM  TpeOoBaHMI(eaepaTIbHbIX
roCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOTy4yaeMon NpodhecCuu Win
CHEIUATBHOCTU CPEAHETO PO(HECCHOHATEHOTO 00Pa30BaAHUS.

[Nabpuensa O. C. u gp. Xumus ais npodeccuii U CrenuarbHOCTeH TEXHUYECKOTO
poPrIIsI(3JIEKTPOHHOE TIPHIIOKEHHE).

HNuTepHeT-pecypcesbl:

www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBsI TOpBD?).

www. hemi. wallst. ru (OGpa3oBaTeIbHBIN CAUT JUISI MKOJBHUKOB « XUMHUS).
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www. alhimikov. net (O6pa3oBaTenbHBIN CAUT TSI IKOJIHLHUKOB).
www. chem. msu. su (DnekTpoHHas OMOIMOTEKA 10 XUMUH).
www. enauki. ru (HHTepHET-U3/1aHue A1 yuuTenel « EcTecTBeHHBIC HAyKn»).
www. lseptember. ru (MmeToaudeckas rasera «llepBoe ceHTIOps»).
www. hvsh. ru (kypHan «XuMUs B IIIKOJIE»).
www. hij. ru (kypHall «XUMHS U )KU3HBY).
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PACHPEJEJEHUE TUIIOB KOHTPOJIbHbIX 3ATAHUN ITPU
TEKYIIEM KOHTPOJIE 3HAHUU U HA IPOMEXYTOYHOU

ATTECTAIINU
HaumenoBanue TuIbI KOHTPOJIBHOTO 33JJaHUsl, HOMEP
TEM y4eOHOI Kontpons | JIJaboparopubie u TecToBble 3a1anus, 3ananue
JUCLHUTIIUHBI HEBIC MPAaKTUYECKHE PabOTHI pelieHue 3ajady, muddepen
paboTsI BBIIIOJIH-€ YIIPaKHEH. LUPOBaHH
oro
3a4era
Beenenue Teopetnueckue TecroBbie
BOMPOCHI 1-2 3a1aHUS
(2BapuanTt
OcHOBHbIE [IpakTrueckoe 3aHsTHE. TecToBoe 3aganue (2 ano 20
MTOHATHS u PacueTHsbie 3a1aun Ha BapuaHnTa 1o 10 BOIIPOCOB)
3aKOHbI XUMHH Hax0JIEHUE OTHOCUTEIIbHON 3aJJaHMi)
MOJIEKYJIIPHOU Macchl,
OIpezie/IEHNE
MacCOBOM J0JU XUMHUYECKUX
JJIEMEHTOB B CJIOKHOM
BEIIECTBE
Ilepuonnueckuin JlaGopatopHas paboraNel TecroBoe 3a1anue(2
3aKOH U MonenrpoBaHue MOCTPOEHUST | BapHaHTa 1o 5
Ileproanueckas [Teproanueckoit TaOIUITBI 3a/TaHHH )
cucrema XUMHUYECKHUX 3JIEMEHTOB [IpoBepounas pabora
XUMUYECKHX (2 Bapuanra)
anemenToB [[. U.
MenneneeBa u
CTpOEHHE aTomMa
Crpoenue Kontpons | Jlabopatopnas padora Ne 2. 3a1auM Ha HaXO0X/IEHNE
BElIeCTBa Has [IpuroTtoBnenue cycneH3suu MOJIEKYJISIPHOM Macchbl
pabota | kapOoHAaTa KalbIUs B BOJIC. (6 BapraHTOB)
Nel O3zHakomyieHue co cBoiictBamu | PacuerHbie 3anau (7)

AUCHICPCHBIX CUCTCM.

[IpoBepounas pabota
(2 Bapuanra o 3
3a/1aHMS)
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Bopna. Pacteopsl.
DIIEKTPOIUTHYEC
Kasi IUCCOLAALINS

IIpaxkTrueckoe 3aHsATHE.
[Ipurorosnenue pactsopa
3aIaHHON KOHLICHTPALUH.

[IpoBepounas pabota
(2 Bapuanra)

Knaccupukanus | Koutpons | JJaboparopuas padora Ne3 TecroBoe 3amanue (2
HEOPraHUYECKUX Hast XUMUYeCcKue CBOWCTBA KUCIIOT | BapHaHTa 1o 9
COEAMHEHHIN U UX pabora 3a/IaHHi )

CBOICTBA No2 JlaGopaTopHas pabota Ned [IpoBepounas pabora
XUMUYECKUE CBOKCTBA (4 Bapuanra 1o 5
menouen. ['maponus conen 3a/IaHHH )

[IpoBepounas pabota

(3Bapuanra o 4

3a/1aHUS)
Xumuueckue TecroBoe 3aganue (2

peakuuu JlaboparopHuas pabota Ne5 BapuaHTa 1o 10
N3yuenne 3aBuCMMOCTH 3a/1aHui)

CKOPOCTH XUMHUYECKOU Yupaxkuenus (6
peaxkuuu OT pa3IuyHbIX BapUAHTOB TI0 2
(hakTopoB 3a/1aHM)

Mertainisl u Kontpons | [Ipaktuyeckoe 3anstue. TecroBoe 3amanue (1

HEMETAJUIbI Hasl [Monmy4yenue, cobupanue u BapuanTt, 10 3aganuii)

pabotaNe3 | pacmo3HaBaHHE ra3oB. TecToBoe 3aganue (2

[IpakTrueckoe 3ansATHE BapHuaHTa no 22
Pemmenue skcriepuMEHTANBHBIX | 3aJaHUS)
3ajad.

OcHOBHBIE Brinosninenue

TTOHSITHS yIpaXHEHUS

OpraHUYeCKOu
XUMHH U TEOPUS
CTPOCHHUS
OpPTaHHYECKUX
COEIMHEHU I
VYraeBogopoast 1 | Kontpons | JlJabopatopnas paGora Neb TecroBoe 3ananne
UX NMPUPOIHbIE Hast KauecTtBenHoe onpenenenue Nela, 2a,3a (o 5
HUCTOYHUKU pabota | yrmepoja v BOAOpoJa B 3a/1aHui)
No4 OPraHUYeCKHX BEUIECTBAX. [IpoBepounas pabora
JIaGopatopHas pabota Ne 7 (7 3ananmii)
[Tonyuyenue sTreHa.
JIaGoparopHas paboTta Ne8
[Tonydyenue anernieHa
Kucnopoaconepx | Kontpons | Jlaboparopnas padora Ne 9. KontponbHbie BOIIpOCH!
amue Hasl KauectBennas peakuus Ha 1-14
OpraHUYeCcKue paboTa | MHOTOaTOMHBIE CITUPTHI. TecroBoe 3ananne
COCITMHCHHUS Ne5 B3aumopeiictBue anpaerunoB | Neda, Sa, :a,7a, 8a (1o 5

C TUJPOKCUIIOM MEIH.
JlabopaTtopHnas pa6ota NelQ

3a/1aHHi )
TecroBoe 3amanue (1
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Kucnorusle cBoiicTBa
KapOOHOBBIX KUCIIOT.
JlaGopaTtopHas padora Nel 1
XHUMHUYECKUE CBOKCTBA
TJIFOKO3BI.

KauectBennas peakuus Ha
Kpaxmall.

BapuaHT 15 3amanmii)
TecToBoe 3amanue
(gactp A 10 3aganui,
yacTb B 3 3aganus)
TecToBoe
3aganue(yactb A 25
3aJlaHnii, yacTs B
S3agaHuin)

TecTtoBoe 3amanue
(actp A 24 3aganus,
yacTh B 2 3aganus)
VYupaxuenus (7
3a/IaHHH )

AzoTcoaeprxariue
OpraHMYECKHe
COEZMHEHHUS.
[Tonumepst

KonTposnb
Has
pabora
Ne6

IIpakTrueckoe 3aHsTHE.
Pemenne skcriepuMeHTaIbHbIX
3a/1a4 Ha UACHTH()HUKAIIIO
OpPraHUYECKUX COCIUHEHUM.
[IpakTrueckoe 3aHsTHE.
PacnioznaBanue miactmacce u
BOJIOKOH.

TecToBoe 3aganue Ne9a
(5 3amanmii)
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Penensus
paboucii mporpamMMbl YYCOHOH IHCHHIIMEBE XHMHA
npenoasatens ATATBIPCKOIO TEXHOTOTHYECKOro KoJuievka Munobpasoanus Hysaiiu

Epemeepoit Jlapucel BaHOBHEI

Pabouas nporpaMma yueOHOM jMciviiMEel XAMHS pa3paboTaHa B COOTBETCTBMHM C
Tpedosanmsmu OI'OC cpeanero obuero obpazosanus mo npodeccun 08.01.25 Macrep
O1/1€7104HBIX CTPOMTEIbHBIX U ACKOPATHBHBIX paboT.

O6BeM 0Opa3zoBaTENbHONR NPOIPavMMBbl yucOHOH muCHMIUTMHb XHMus cocTasiser 208
ACOB. U3 KOTOpEIX 208 yacos - o0s3arenbHas ydeOHas Harpyska 00y4atonerocs.

[TporpamMma COAEPXNMT [ACTOPT IPOrpaMmbl y4eOHOH JHCIMIUIMHbBI, TEMATHYCCKHH
1aH, XapaKTCPUCTHKY OCHOBHBIX RBHJIOB YUcOHON [CATENBHOCTH CTYJACHTOB. YCIOBHA
peaTu3anuy yaeGHOH AHCIMIUIMHBI, TABIUITY pacTIpeeNeHusi THNOR KOHTPOBHBIX 3aj1aHHi TpH
TEKYIIEM KOHTPOIIE 3HAHUH H HA 1IPOMEIKYTOYION aTTCCTAIHH.

TTacnopT nporpammel y4eOHOM TUCHHITHHBI PACKPhIRACT [EITH H 3a0a4d JIMCIHITLTHIILL a
TaKKe TpedOoBaHMs K pe3ysibTaTaM OCBOSHUS JHCIMILIMHbL.

‘TeMaTHYCCKMiT TNAH COCTABIEH B COOTBETCTBHH C IPUMEPHOH NpOrpaMMoi yuebHO#
JUCIIMITMHBL, BXOJSIICH B peectp y4eOHBIX AMCHHTLIMH ofmeobpazoBareabHOro iwkia. B
TCMATHYECKOM IUIAHMPOBAHHH YKA3aHO KOJMYECTBO 4YacoB, OTBEICHHOE Ha W3YUCHHE
viaTepuana, IPaKTHUECKHE 3aHSTHS, KOHTPOJILHbIE pabOTEI.

B cnucke niMreparypbl BaKHYIO PONb MIPA€T IPajauus JHTCPATYPhl HA OCHOBHYIO M
TONONHATEIBHYIO.

PaGouast nporpamma y4eOHOH mucHUmIHEBI XuMHS, paspaboraHHas IpenojaBaTeneM

Epemeesoit J1.W., cOOTBETCTBYET MPCIBABISEMBIM TPEGOBAHUAM U MOKET OBIThH PEKOMEHI0BAHA

Muxaiinosa A.fl., npenojasareis AIaTLIPCKOTO
TEXHOJIOIH4ECKOT0 KOLTeAKA

Py </ MunoOpaszosanus Yysamuu

g wv;,ﬁ—‘:;“;_‘.fl
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Peuensus
paBoueii mporpamMMsl VIEOHOH /IMCITHILTHHBI XHMHS
APETIoIABATENY ANATEIPCKOTO TEXHOTOTHHECKOT0 KOLIe/ UK MunoGpasoBanus UyBamiin

Epemeeroit Jlapuce HeaHOBHEI

Pafouas mporpamma yueOHOH aucrmnimubl XuMus pa3paboTaHa B COOTREICTBHHM C
ipedosanuamu ®I'OC cpeanero obuwero obpajopanus 10 npoecenn 08.01.25 Mactep
OT/ICTOUHBIX CTPOUTENLHBIX 1 JIEKOPATHBHBIX PadoT.

O6beM 0OpasoBaTebHOR MPOIpaMMbl yuebHOH JAUCHHNINHBL XHMHUA COCTaBIsET 208
4ACOB. M3 KOTOPLIX 208 uacos - obs3atenbias yuyeOHas Harpyska odydaiomerocs. [porpamma
COAEPHHT TIACTIOPT TPOIPAMMEI YHeOHON IMCIMILIMHEL, TCMATHHECKHH NITaH, XapaKTeprCTHKY
OCHOBHBIX BWJOB YUEOHOH JICATEIBHOCTH CTYICHTOB, YCIOBMA PCATH3aIHH yUeOHOM
JMCIMIUIAIILL, TAOIMIY paclpeaesieHus THIOB KOHTPOIBLHBIX 3a/|aHAH PH TeKYLIEM KOHTPOe
IHAHKN W HA IPOMEKYTOYHOH aTTeCTalHH.

TTacnopt MporpaMvibl y4cOHOM TMCUMILTUHEL PACKPLIBACT LE/IH H 331a4H JIHCLHTLTHHRI, &
rakike TPeDOBAHMS K PE3YIBTATAM OCBOCHHS [IMCIMILIHIILL

Temaruyeckuil MnaH COCTABIEH B COOTBETCTBHM C TPUMEPHON Mporpammol yueOHoi
JMCIMILIMHEL, BXOIAMEH B peccTp yueOHBIX AUCHMIIIMH 0OMICOOpAazOBATEIBHOIO LHKIA, B
TCMATHYCCKOM  IUIAHMPOBAHHK  YKA3aHO KOJIWYECTBO YacOB, OTBCAEHHOE HA  M3yHCHHC
MaTepHaNd, IPAKTHYECKHC 3aHATHA, KOHTPO:IbHbIE pabOTEL

PaGouas mporpaMva yuebmnoi mucimimie Xuvius, paspadoTaHHas TPEno/[asareiem
Epemeenoii JLU., COOTBETCTRYCT NPEIbsRNACMBIM TPEOOBAHMAM B MOKET OBITH PEKOMCII0BAHA
K paboTe MpH MOOTOBKE KBaIM(QHIHPOBAHHKIX PaboOUNX 10O upogeccun 08.01.25 Macrep

OTIEIOYHBIX CIPOUTCILHBIX H ICKOPATHBHbBIX pa601.

Penensenr Tuuyren B.IL, kawjwiaar
TEXHHYCCKHX HAYK,
jlouenT Kadeaph
BBICITIEH mareMaTHKK 1 UT
ANATLIPCKOro huiinaia
®I'EOY BO
«UTY um. ML Y apsinoBan
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