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IloscHUuTENBLHAI 3arTucKa

Pa6ouas nporpamma I'TIOY TO «HTIIb» pa3paboraHa Ha ocHOBe TpeOOBaHUI
dI'OC cpeanero obmiero oOpa3oBaHUsI, TPEABSIBISIEMBIX K CTPYKTypE,
COJIEp>KaHUI0 U  pe3yJabTaTraM OCBOE€HHsI  00uieoOpa3oBaTenbHON  y4ueOHOM
JUCHUILUIUHBI « XUMHUS», B COOTBETCTBUU ¢ PeKoMeHaalusiIMU MO0 OpraHu3aiiiu
HOJIydeHHsI  cpeaHero olmiero oOpa3oBaHHsI B IIpefeiiaXx  OCBOCHUS
o0pa3zoBaTeILHBIX MNPOTrpaMM CpeaHEro mpodeCcCHOHAIBHOTO 00pa30oBaHUsI Ha
6a3ze OCHOBHOTroO oOmIero oOpa3oBaHHsI C y4YeTOM TpeboBaHHMU (enepaTbHbBIX
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M MOJIydaeMou mnpodeccuun
cpeaHero  mnpodeccuoHanbHOTO  oOpaszoBaHusi (nmucemo  Jlemapramenra
roCyJapCTBEHHOM MNOJHUTHKU B cdepe MOAroTOBKH padouux kaapoB u JI10
Munobpaayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue paboueil mporpaMMbl « XUMHSD» HAIIPABJICHO HA JOCTUXKEHHE

CICYIOIINX LeJIeH:

- (dopMHpOBaHHE Yy CTYJCHTOB YMEHUSI OIICHUBATh 3HAYUMOCTH
XUMUYECKOI'0 3HAHUSI JUIsI KaXKJ0ro YeJIOBEKaA,;

- (dopMHupoOBaHHE y CTYACHTOB IIEJIOCTHOTO MPEACTABIICHHUS O MHUPE U POJIU
XUMHUH B CO3/IaHUM COBPEMEHHOUW €CTeCTBEHHO-HAyYHOW KapTUHBI MHUPA;
YMEHUSI O0BSICHSITH 00BEKTHI u IIPOIIECCHI OKpYy>Karomiei
JIEUCTBUTEIIBHOCTH IIPUPOIHOM, COLIMAJIBHOM, KYJIbTYPHOH,
TEXHUYECKON Cpelibl, NUCHOJIb3YS JUISI 3TOTO XMMHUUYECKHE 3HAHUSI;

- pa3BUTHE Yy CTYJCHTOB YMEHUM pa3nuyarh (PakThbl U OILIEHKH, CPABHUBATH
OIIECHOYHBIC BBIBOJBI, BUJAETh UX CBsI3b C KPUTECPUSIMHU OIIEHOK U CBSI3b
KpUTEPHUEB C OIIPEACIICHHOM CHUCTEMON ILI€HHOCTEM, (opmynupoBaTh U
000CHOBBIBATh COOCTBEHHYIO TTO3HUIIHIO;

- TpUOOpEeTeHWE CTYJEeHTaMU OIIbITa pPa3HOOOpa3HOM NesITeJIbHOCTH,
NMO3HAHUSI W  CaMOIIO3HAHWSI;  KJIIOUEBBIX  HABBIKOB, WMEIOIIHUX
YHUBEpCcAJIbHOE 3HA4Y€HWE J[UIsA Pa3JIMYHbIX BHJOB JESITEJIBHOCTHU
(HaBBIKOB pelIeHusl MpodJieM, NPUHSITUS PEIICHUM, MONCKa, aHallnu3a U
00paboTku WHOpPMAIIUU, KOMMYHUKATHUBHBIX HABBIKOB, HAaBBIKOB
U3MEpEeHUN, COTpYyAHUYECTBA, 0€30MacHOro o0pallleHusl ¢ BeIlleCTBAMH B
IMOBCETHEBHOM >KU3HU).

B mporpammy BKIIIOYEHO cojieprKaHHeE, HallpaBJIeHHO€ Ha (OpMUpPOBAHHE Y
CTYJICHTOB KOMIIETEHIIMI, HEOOXOAUMBIX [UJIsI KadeCTBEHHOIO0 OCBOCHMSI
OporpaMMbl  OOATOTOBKH  KBaJM(UIIMPOBAHHBIX  pabouux,  CIy>Kallux
(TITTIKPC). BaxubiM 3TanoM 3(hGEeKTHBHOrO 00pa30BaTENbHOTO MPOIECCa  SBISETCS
XUMUYECKUN KCIIEPUMEHT, CTUMYJIUPYIOIIWI aKTUBHYIO ITIO3HABATEIIBHYIO NEATEIbHOCTD U
TBOpYECKMHA  MOJAXOA K  TMoiyuyeHHto 3HaHud. Ilpm  TpaaumumoHHBIX  Qopmax
00pa3oBaTEeNBHOIO TMpoIecca Takas BO3MOXKHOCTh PEAJU3yeTCsl B XOJE€ BBINOJIHEHUS
HE00X0AMMOT0 KOMILIEKCa TaO0paTOPHBIX padoT WM MPAKTUYECKUX 3aHATHH.

[Ipy mnpoBeaeHUM JE€MOHCTpalMii, JabOpaTOpHBIX pabOT, MNPAKTHUECKUX 3aHATUN
WCIIONIB3YIOTCS Pa3JIMYHbIE HHTEPAKTUBHBIE TEXHOJIOTHH.

brmaromapss MCIONB30BaHWIO KOMIBIOTEPHBIX MOJENIEH W aHUMalUd  KOMIBIOTEP
MPEIOCTABNIAET YYallUMCSl TPH BBIIOJHEHUH BUPTYaJIbHON JabopaTopHOil paboThI
YHUKAJIBHYI0 BO3MOKHOCTh BU3yaJIM3allMU YIPOIIEHHOW MOJENIM peaabHOro siBieHud. [Ipu
TOM MOXXHO TO3TalHO BKJIIOYATh B PACCMOTPEHHE IOMOJHHUTENbHbIE (DaKTOPBI, KOTOpPbIC
MOCTENIEHHO YCIOXKHSIIOT MOJIENIb U MPUOIIDKAIOT €€ K pealbHOMY (pU3HUecCKOMY IpOIieccy.
Kpome Toro, kommprOTEp IO3BOJISIET MOJAEIUPOBATh CHUTYallud, HEpPEAIN3yeMble B
JKCIIEpUMEHTAX. B BUpTyallbHOU cpene NMpeAcTaBiIeHbl pa3auyHble Moaeau. Hekoropsie u3
HUX OPUEHTHPOBAHBI HA OTPAOOTKY y YUYaAIIMXCS OTAENbHBIX YKCIEPUMEHTATbHBIX YMEHHI
(TpeHaxeppl, KOHCTPYKTOpBI); Ipyrue IMOMOTal0T H3ydaTh SBJICHHS, HEIOCTYIHbIE IS



BOCIIPOU3BENICHUSI B YCIIOBUSX UMEIOMICHCS J1a0OpaTOpHH; TPEThU CO3MAIOT YCIOBHS IS
CaMOCTOSITENIbHOTO MOJICIUPOBAHMS 00y4aeMbIM Pa3HOOOPA3HBIX CUTYaLIUH.

Kak moka3biBaeT OMbBIT, NPUMEHEHHWE TOJIBKO TPAAUIMOHHOM METOAMKU IPOBEICHUs
SKCIIEPUMEHTA MPUBOAUT K HU3KOMY YPOBHIO YMEHUH U MPAKTUYECKUX HABBIKOB yUalllUXCS
10 XUMUH, TaK KaK HE BCE CTY/ICHThI YMEIOT:

- aHaJIM3UPOBAThH, IOHUMATh U HHTEPIPETUPOBATH I'paKK U TaOIUIII, TOTyYEHHBIE B X0/I€
IKCIIEPUMEHTA (HE YMEIOT MCIIOJIb30BaTh IMOYYCHHBIE 3HAHUS 110 anre0pe U reOMETPHH IPU
M3y4YEHUHU €CTECTBO3HAHUS);

- OOBSICHATD CYTh sIBIICHUH (CcIa0bIii CIIOBapHBIN 3amac TEPMUHOJIOTHH 110 €CTECTBO3HAHUIO);
- IOHUMATh 3aKOHOMEPHOCTHU MPOIIECCOB (HE BUJAT MPUUYNHHO-CIIC/ICTBEHHbBIE CBA3H);

- CaMOCTOSITENILHO JO0OBIBaTh HYXHYIO HH(QOPMAIMIO W3 Pa3UYHBIX HUCTOYHHKOB, B TOM
YHClie 3JIEKTPOHHBIX (CJ1a00 pa3BUTHI HABBIKK CaMOCTOATeNbHOI paboTsl ¢ I1K).

Beimie nepeunciennbie npo0esbl B 3HaHUAX BIUAIOT Ha (GopMUpoBaHHE WH(OPMALMOHHON
KOMIIETEHTHOCTH M YPOBEHb OOYYEHHOCTH Y4YalllUXCs MO ecTecTBo3HaHuwo. Ilpu
MPOBEJECHUU JKCIHEPUMEHTOB M  (POHTAIBHBIX JAOOPATOPHBIX paboOT, HUCHOJIb3Ys
BUPTyaJbHble MOJENU IOCPEJACTBOM KOMIBIOTEPA, MOXXHO HAy4dUTh CTYIECHTOB
CaMOCTOSATENIHO JOOBIBATh 3HAHUS B XOJI€ HKCIIEPUMEHTA Ha BUPTYAJIbHBIX MOJICIISX.
KoMmbroTepHbIif SKCIIEPUMEHT CIIOCOOCH OTOJHUTh “IKCIIEPUMEHTANIbHYIO” 4YacTh Kypca
€CTECTBO3HAHUS H 3HAYUTEIBHO TMOBBICUTH dhdekTuBHOCTS, 3aHaTuid. [lpu  ero
MCIOJIb30BAaHUN MOYKHO BBIYWJICHHUTH TJIABHOE B SIBJICHHH, OTCEYb BTOPOCTENIEHHBIC (DAKTOPHI,
BBISIBUTh 3aKOHOMEPHOCTH, MHOTOKPATHO TIPOBECTH HCIBITAHHE C HW3MEHSIEMBIMH
napaMeTpamu, COXpPaHUTh PE3yNbTaThl U BEPHYTHCS K CBOMM HCCIEIOBAaHUSM B yI0OHOE
BpeMs.

B KoMmmblOTEpHOM BapuaHTe MOXHO TPOBECTH 3HAYUTENHbHO OOJbIlee KOJIHMYECTBO
sKcriepuMeHToB. bonee Toro, pabora yyammxcs ¢ KOMIBIOTEPHBIMH  MOJAEISMU
Ype3BBIYAIHO M0JIe3Ha, TaK KaK OHU MOTYT CTaBUTh MHOTOYUCIICHHbBIE BUPTYaJbHBIE OIBITHI
U JJa)Ke MPOBOAUTH HEOOJBIITNE UCCIICTOBAHUS.



OBIIAA XAPAKTEPUCTHUKA VUEBHOMU JINCILINTTJINHBI
«XHNMMUN Sy

XUMHsT — 3TO HayKa O BeEIIecTBax, MX COCTABE U CTPOEHUM, CBOMCTBAX M
OpEBpAILICHUAX, 3HAYECHUU XHUMHUYECKHUX BEIIECTB, MAaTEpHaJIOB WU MPOLECCOB B
OPaKTUYECKOU NesTEJIbHOCTH YEJIOBEKA.

Conep>kanue o011eo0pa3oBaTeIbHON yUeOHON JUCHMIUIMHBI « XUMHUSD) HAIlPaBJICHO
HA YCBOCHHE CTYJICHTAMHU OCHOBHBIX ITOHSITHI, 3aKOHOB U TEOPUU XMMMH; OBJIAJICHHE
YMEHUSIMU  HaOII0AaTh  XMMHYECKHWE  SIBJICHUsI, IPOBOJAUTH  XUMHWYECKHUMI
SKCIIEPUMEHT, MPOU3BOAUTH pacueTbl HA OCHOBE XHMMHUYECKUX (POPMYJI BEIIECTB M
YPaABHEHUM XUMHYECKHUX PEAKIHIMA.

B mnpouecce uU3ydeHHMsT XUMHU Yy CTYJACHTOB pPa3BHUBAIOTCsI I[I03HABATEIIbHBIC
UHTEpEeChl U UHTEIJICEKTYyaJIbHbIE CIIOCOOHOCTHU, NOTPEOHOCTU B CAMOCTOSITEIIBHOM
OpuoOpeTeHUU 3HAHUM N0 XUMHHM B COOTBETCTBUM C BO3HUKAIOIIUMHU
KU3HEHHBIMH TIpOo0JiIeMaMU, BOCIIMUTBHIBAETCSI OeperKHOE OTHOIIEHUE K MPUpoe,
MOHUMAaHUE 3J0POBOT0 00pa3a >XU3HH, HEOOXOIUMOCTHU NPEeAyIPEKACHUSI SIBICHUH,
HAHOCSIIIMX Bped 3JI0pOBbI0 M OKpy»Karwiier cpeae. OHM OCBaWBAaIOT IIPUEMBI
rpaMOTHOT0, 0€30I1aCHOI0 HMCHOJIb30BaHUSI XMMHYECKUX BEILIECTB U MaTepUaJioB,
NPUMEHSIEMBIX B OBITY, CEJIbCKOM XO03sIMCTBE U Ha NPOU3BOJICTBE.

I[Ipu  cTpyKTypupOoBaHUU  CoOJep>KaHUsI  oOmieoOpa3zoBaTeJbHONM  yuyeOHOU
JUCLUIUIMHBI YYUTBhIBaJIach OOBEKTUBHASI PEAJIbHOCTh — HEOOJIBIION 00BEM HacoB,
OTIIYLLICHHBIX HAa HU3YyYE€HHE XMMHH U CTPEMJICHHE MAaKCHUMAaJIbHO COOTBETCTBOBAThH
UJIesiM  pa3BHUBAIOIICTO  OOyYCHUS. IlosToMmy  TeopeTHuecKHUe  BOIIPOCHI
MaKCHMaJIbHO CMENIEHbl K Hadajly HW3y4YeHHUSI JIUCHUIUIUHBI, C TEM, 4YTOOBI
nocieayroni ¢GakTUYECKUN MaTepuall paccMaTpHUBaJICSI Ha OCHOBE H3YUYCHHBIX
TEOPHUM.

Peanuzariyst AefyKTUBHOTO HOAX04a K U3YUYEHUIO XUMHUU CIIOCOOCTBYET PA3BUTHUIO
TAKHUX JIOTHYECKHUX OIlepalliii MBIIIJIEHUsI, KaK aHaJlu3 U CHUHTE3, 0000IleHue u
KOHKpeTH3allusl, CPaBHEHUE W aHaJIOrHsl, CUCTeMaTHU3alllsl U KjiacCupUuKalus U
ap.

B nmpomecce wu3ydeHHMsT XUMHH TEOPETHYECKHE CBEICHHUSI  JIOTIOJIHSIIOTCS
JIEMOHCTpAIMsSIMM, JIa00OpaTOPHBIMU ONBITAMHM M NOPAKTUUYECKUMM 3aHSITHSIMH.
3HAYUTEIPHOE MECTO OTBOJAMTCSI XMMHYECKOMY 3KcnepuMeHTy. OH OTKpbIBAeT
BO3MO>KHOCTh (OPMHPOBATH Yy CTYACHTOB CHEIUAJIbHBIE NOpEeJIMETHbIE YMEHUS:
paboTaTh C BeENIECTBAMH, BBIMNOJHATH IPOCTbIE XHMHUYECKHUE OMNBITHI, YYUTH
0e30ImacHOMY ¢ DJKOJOTHYeCKM TI'paMOTHOMY OOpallleHHuI0 C BellecTBaMH,
MarepuajaMM M [OpolleccamMm B OBITY M Ha IIpou3BoicTBe. B yueOHOM
3aBE€JI€HHUHU UMEETCsI XUMHUYEeCcKasi HHTEpaKTHBHasl JJabopaTopusi.

B mporecce wu3yueHHsT XHMMHH Ba)XHO (popmupoBaTh HHOOPMALTUOHHYIO
KOMIIETEHTHOCTh CTyAeHTOB. IloaTOMy mpM oOpraHu3anyu CaMOCTOSITEJIbHOM
paboThl HEOOXOAMMO  AaKIIEHTUPOBAaTh BHHMAaHWUE CTYJEHTOB Ha TOMCKE
uHpopMallUU B CpeJcTBax macc Meaua, MHrepHere, y4yeOHOW M crenuaibHOM
JIUTEpAType C COOTBETCTBYIOIINM O(GOPMIICHHUEM UM NPEJICTABICHHUEM PE3YyJIbTATOB.

N3yuenue o01reodbpazoBaTenbHOM y4ueOHOM1 JOUCLIUTIIIUHBI «XHUMUSD
3aBepIlIaeTCsl MOJIBEJSHUEM UTOTOB B (hopMe dK3aMeHa B paMKaX MPOMEKYTOUYHOM
aTTecTalluu CTYJIECHTOB.



MECTO YUEBHOMW JUCILIUITIJIMHBI B YUEBHOM
IIJTAHE

VyebHast TUCIIUILINHA « XUMUSD» SIBIISISTCSI YUYEOHBIM IPEIMETOM I10 BBIOOPY U3
o0s13aTeibHOM mnpeaMeTHOM obnactu «EctectBenHbie Haykm» DI'OC cpenHero
obmiero ooOpa3zoBaHUs.

B I'TIOY TO HTIIB, peanmusymmieM o0pa3oBaTeIbHYIO MNPOorpaMMy CPEIHEro
obmrero oOpazoBanusi B mipeaenax ocBoeHust [IIIKPC CIIO nHa 6a3e OCHOBHOTO
obmrero  oOpa3oBaHUsI, YyuyeOHastT JUCHUIUIMHA «XUMHUSD»  HU3ydaeTrcsi B
obmreoOpazoBaresibHOM NUKJE ydeOHoro miaana CIIO Ha 6a3ze OCHOBHOTO OOIIETO
oOpa3zoBaHHs C TIOJIydeHHEM cpeaHero ob6iaero oopazoBanust (I[IITKPC) st
npodeccuit u CHeuualbHOCTEH CIIO COOTBETCTBYIOIIIETO npoduiis
npodheCCHUOHATBLHOTO 00pa30BaAHUS.

PE3VJIBTATBI OCBOEHUS YUEBHOM
JTUCITATIJINHBI

OcBoeHue coaeprKaHusl y4eOHOU JTUCIUTIIIUHBI « XUMUST» 00€CTieunuBaeT
JOCTUYKEHHUE CTYAEHTAMU CJIECAYIOIINX Pe3yJdbTATOB:

- JIUUHOCMHbBIX.
— YYBCTBO I'OpJ0CTH M YBAXCHHUSI K UCTOPHUU WU JOCTHUIKCHUAM OTEYECTBECHHOM
XUMHUYECKOM HayKH, XUMHNYCCKU I'paMOTHOC ITIOBCACHUC B

npodeccnoHanbHOW JACSITEJIPHOCTA M B OBITY 0OpH  O0pamieHHUH ¢
XHUMHUYECKHMH BelIECTBAMHU, MaTepHUajlaMH U IIpolieccaMu,

TOTOBHOCTB K IPOJOJIP)KEHHUIO 00pa30BaHUSI M IOBBIIIEHUS KBaJIU(PUKALIANA
B u30paHHOM nOpodecCHOHAJIBHOM  JIESITEIBHOCTH W OOBEKTHBHOE
OCO3HAHHE POJIM XUMHUUYECKUX KOMIIETEHIIUHN B 3TOM;

YMCHHUEC HCIIOJIBb30BAaTh AOCTHUIKCHHMA COBpCMCHHOfI XUMUYECKOM HaAayKHNn H

XUMHMYCCKHUX TEXHOJIOTUMN JJIA ITOBBIIIICHM S COOCTBEHHOT'O
HHTCIIJICKTYAJIBHOT'O pPa3sBUTUA B BBI6paHHOI>’I HpO(i)eCCHOHaJILHOP’I
JCesITCIIbHOCTH,

| memanpeomMemHblX.
UCIIOJIb30BAHUE PAa3JMYHBIX BHJIOB MO3HABATEJIbHOW MJESITEJIbHOCTU U
OCHOBHBIX HWHTEJUIEKTyaJbHBIX  omnepaiuii  (ITOCTAaHOBKH  3ajad4u,
dopmynupoBaHusl THUIIOTE3, aHAJIU3a U CUHTE3a, CPABHEHUSI, 0000IIIEHUST,
cucTeMaTU3alluM, BBISIBJICHUSI MPUUYHUHHO-CJICJCTBEHHBIX CBsI3€H, MOHCKa
aHaJoroB, (OpMyJIMpOBaHUsI BBIBOJAOB) JJIsI PCEIICHUsSI MOCTABICHHOU
3aja4u, TPUMEHEHHE OCHOBHBIX METOJOB mMo3HaHUsl (HAOJIOICHUS,
HAYYHOTO dKCIIEPUMEHTA) TSI U3YyUYCHHUs PA3JIMUYHBIX CTOPOH XUMHUYCCKUX
O00BEKTOB W MOPOLECCOB, C KOTOPHBIMH BO3HHUKAeT HEO0XOIUMOCTh
CTaJIKUBATHhCsI B IpodeccuoHajibHOU cdepe;
HUCTIOJIb30BAaHUE PA3JIMUYHBIX HWCTOYHUKOB JJISI MOJIyYEHHUS XUMHUYECKOU
uHpopMaluU, yMEHHE OIIEHHTh €€ JOCTOBEPHOCTb JJISI JIOCTHXKEHUSI
XOPOIITHX PEe3yIbTAaTOB B NpodecCHoHaIbHOU cdepe;

| mpeomemHbIX.
chOpMUPOBAHHOCTH TMPEJICTABIEHUN O MECTE€ XWUMHUH B COBPEMEHHOM
HAay4YHOW KapTHHE MHpaA; MOHUMAaHHE POJIM XUMHUHU B (POPMHUPOBAHUH
Kpyroszopa M (PyHKIHOHAJIbHOW TI'paMOTHOCTH YeJOBE€Ka /JIs pPEHICHUS
NpaKTHYECKUX 3a]a4,
BJIAQJICHUE OCHOBOIOJIATAIOIIMMH XHUMHUYECKUMH TIOHSITHSIMH, TEOPHUSIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMHM; YBEPEHHOE II0JIh30BaHHE XHUMHUUYECKON
TEPMHUHOJIOTUEN U CUMBOJINKOM;
BJIaJICHUE OCHOBHBIMHM METOJaMU HAYYHOTO MO3HAHHWSsI, UCHOJIb3YEMbIMU B
XUMUH. HAOIIOJIECHHEM, OMMUCAaHUEM, U3MEPEHHUEM, PKCIIEPUMEHTOM; YMEHHE
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oOpabaTbIBaTh, OOBSICHSITH PE3yJIbTaThl IIPOBEJICHHBIX OIBITOB U JeJaTh
BBIBOJIbI; TOTOBHOCTB M CIIOCOOHOCTH IPHUMEHSITh METOJAblI IO3HAHUSI IIPHU
pelLIeHUN NpaKTUYEeCKUX 3ajad;

chOpPMUPOBAHHOCTh YMEHMUS JaBaTh KOJMYECTBEHHBbIE OLIEHKH U
MIPOM3BOJIUTH PACUYEThI 110 XUMHUYESCKUM (opMysiaM U YPaBHEHUSIM,
BJIaJICHHE IpaBUJIaMHM TEXHHUKH O0€30I1aCHOCTHM HpPH MCIIOJIb30BAHUU
XUMHUYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh COOCTBEHHOW TMO3UIHUH MO OTHOMICHUIO K XHUMHYECKOU
vH(pOpMALIMH, NOJIydyaeMOH U3 pa3HbIX UCTOUHUKOB.



TemaTuuyeckoe rmiIaHuPOBAHUEC

Texuuueckuit mpodpuiIb

I[Ipu peanuzauuu coaeprkaHusi 00mIe00pa30BaATEIILHON Yy4eOHOW AUCHMILINHBI
«XuMus» Ha 0a3e OCHOBHOIO oOImiero oo6pa3oBaHHsI C TMOJYYEHHEM CPEIHETro
obmero ob6pasoBanusti (IIIIKPC) makcumanbHass ydeOHast HarpysKa CTYICHTOB
COCTaBIISIET:

no mnpodeccusim  CIIO TexHuueckoro mnpoduiist TPo¢hecCHOHATHLHOTO

obopazoBanust 29.01.05 «3akpoiimuk» — 114 wyac, W3 HUX ayauTOpHAsS
(o0s13aTesibHAsT) Harpy3ka oOOydaroluXxcsi, BKJO4Yast jabopaTOpHBIC OIBITHI U
npakTuueckue 3ausitus (39 gwacoB), — 114 ygacos.

TEMATUYECKUU TIJIAH

. KonuuyecTBo yacoB
Bup yueoHoii padoTsl

AynutopHblie 3aHsaTHs. CoaepskaHue 00yYeHHsI IIpodeccun CITIO
Bsenenue 2
1. O6masi ¥ HeopraHu4YecKasi XuMHUsI 70
1.1. OcHOBHBIC TIOHSITUSI U 3aKOHBI 6

1.2. Ilepuonmueckuii 3akoH u [lepuonmyaeckas cucrema
XxumMmnueckux 3jemMeHToB .M. MeHneneeBa u cTpo€HUE aToMa

1.3. CtpoeHnue BeniecTBa 10

1.4. Boma. PacTBopbl. DIEKTPOIUTHYECKAST TUCCOIIMAITAST 8

1.5. Kiraccupukanust HEOpraHU4eCKUX COSAUHECHUN U UX 12

CBOICTBa

1.6. XumMudeckue peaxkiiuu 14

1.7. MeTtanibl U HEMETaJIIbI 12

2. Oprannyeckasi XuMusi 42
2.1. OcHOBHBIE TIOHSITUSI OPTAHUYECKON XUMHH U TEOPHUSI 8

CTPOCHUSI OPTaHUYECCKUX COCJIMHEHUHN

2.2. YrieBoJaopoabl U UX MPUPOIHBIE HICTOYHUKH 12

2.3. Kucnopojicoaep kaliye opraHu4ecKrue CoeIMHEHUST 10

2.4. AzoTcoaep kaiime opranudeckue coequHenust. [loaumepsl 12

Hroro (B Tom uucie 39 JIII3) 114

IIpomercymounas ammecmauyusi 8 popiye mupepeHImpoBAHHOrO 3a4eTa U
IK3aAMeEHA.
Bcero 114




COJIEP)KAHUE YUEBHOU JTUCIHMITJIUHBI

Texauuyeckuii mpodusrh MpodecCuoOHaATBLHOTO 0Opa30BaHUS

BBenenue

Hayunble MeToAbl ITO3HAHUSI BELIECTB U XHUMUYECKHUX sIBJICHUU. Poinb
ADKCIIEPUMEHTA U TEOPUH B XUMUH. MoaenupoBaHHE XUMHUUYECKHUX MPOLIECCOB.
3HayeHue XuUMUH OpH ocBoeHuU Tpodeccuii CIIO TexHmyueckoro npodwuist
npogecCUOHATIBLHOT0 00pa30BaHUS .

1. O6u1ast U HEOpTraHUYECKasi XUMUS

1.1. OcnosHble nousmust u 3aKOHbL XUMUU

OcHoBHbIe NOHATHS XuUMHH. BemectBo. Atom. Mosekyna. XuUMHYECKUN
anmeMeHT. Amortponiusi. I[lpocteie m ciiokHbie BemiecTBa. KadecTBEHHBIM H
KOJIMYECTBEHHBIH COCTaB BEMIECTB. XHMMHWYECKHE 3HAaKM ©W  (POpPMYJIBI.
OTHocuTEJIbHBIE aTOMHAsI U MOJIEKYJIsipHasi Maccel. KomyecTBO BeliecTna.

OcHoBHbIe 3aKOHBI XMMHH. CTeXUOMETpPUsI. 3aKOH COXPAaHEHHSI MAacChl BEILIECTB.
3aKOH TIIOCTOSIHCTBA COCTaBa BEIECTB MOJIEKYJISIDHOM CTPYKTYpbl. 3aKOH
ABOrajpo M CilIeACTBHUSI U3 HETO.

PacuetHble 3ajaum Ha HaAXO0>KJAEHHE OTHOCUTEIBHOM MOJIEKYJISIDHOM Macchl,
onpezieJIEeHUe MacCOBOM JI0JIM XMMHUYECKHUX SJIEMEHTOB B CJIOXKHOM BEIIIECTBE.

Memoncmpauyuu

Mopenu aToMOB XMMHYECKUX 3JIEMEHTOB.

Moenmn MOJIEKYJI NPOCTBIX W CJIOKHBIX BeEIIECTB (IIAPOCTEP>KHEBBIC H
Crioapta— Bpurieba).

Komnmekiyst mpocThIX MU CJIOKHBIX BellecTB. HekoTophle BeniecTBa KOJINYECTBOM

1 moib. Mogens MoJsisipHoro odbema razoB. Asutorponusi pocdopa, KUcIopoaa,

0JIOBA.

Ilpogunovnvie u npogeccuonaitbHoO 3HAUUMBIE IJIEMEHMBL COOEPIHCAHUSAL.
Astorponiabie moaudukaiuu yriepoaa (anmmas, rpadur), Kuciaopoaa (KHCIOpPO,
030H), osoBa (cepoe u Oemoe 0J10BO). [loHsSITHE O XHMHYECKOH TEXHOJIOTHH,
OMOTEXHOJIOTHUH U HAHO TEXHOJIOTHUH.

1.2. Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema XumudecKux
annemenmos /{. . Menoeneeea u cmpoenue amoma

Ilepuoanueckuii 3axkon .M. MenaeneeBa. Otkpeitue .M. MennaeneeBbiMm
Ilepuonnueckoro 3akoHa. Ilepuoamueckuii 3akoH B ¢opmynupoBke JI.H.
Menneneena.

IMepuoanueckast Tabnuila XUMHUYECKUX 3JIEMEHTOB — rpadgudecKoe 0ToOpa>keHre
MEPUOINIECKOTO 3aKoHa. CTpyKTypa MepHoOaNYeCKON TaOIUIIbI: nepuoabl (Maibie
U OoJibllive), TpyIIbl (TJIaBHASsT U TTO00YHAST).

Crpoenne atoma u mnepuoanveckuii 3axkon .. MengeseeBa. AToM — CIO>XKHasI
gyactuna. Sapo (IIpOTOHBI M HEWTPOHBI) M DIIEKTpPOHHAast obOojiouyka. M30TorbI.
CTpoeHue »HIEKTPOHHBIX OO0OJIOUEK AaTOMOB »JJIEMEHTOB MajbIX II€PHUOIO0B.
OCoOEHHOCTH CTPOEHHSI BJIEKTPOHHBIX O0OJIOUEK aTOMOB >JIEMEHTOB OOJBIINX
nepuoaoB (mepexoaHbIXx dyieMeHToB). [lonsitue 006 opOurtansix. S-, p- u d-
opOuTanu. DIeKTpPOHHbIE KOHPUTYpaIlIUU aTOMOB XUMHUUYECKHUX 2JI€MEHTOB.

CoBpemMeHHast bopmynupoBka Ilepuoauyeckoro 3aKOHa. 3HadyeHHue
I[lepuonuueckoro 3akoHa u llepuoguyueckoil CHUCTEMbl XHUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa njisi pa3BUTHUsI HAYKH U IIOHHUMAaHHUsIT XUMHWYECKOU KapTHUHBI
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MHpa.

Aemoncmpauyuu

Pasznuunbie ¢opmbl Ilepumonnyueckoil cUCTEMBl XWUMHWYECKHX DJISMEHTOB
.M. Menneneena.
JlmHamMmuueckue TaOIUIBI TSI MOJEJIUpPOBaHUS llepHoAUYEeCKOM CHCTEMBI.
DIEKTpHU3aIIUsI TeJI U UX B3aUMOJICHCTBHE.
Jlabopamopnwtit onbim
MonenupoBanue noctpoeHust Ilepuoagudeckoil TaOIUIIbI XUMHUYECKHX JJIEMEHTOB.
Ilpogunvnsle u npogheccuoHaIbHO 3HAYUMBLE ITIEMEHHIBL COOEPIHCAHUSL.
PanuoakTtuBHOCTh. Hcrosib3oBaHHWE paMOAKTUBHBIX H30TOMNOB B TEXHUYECKHX
nessix. PEHTreHOBCKOE U3JIyUEHHUE M €T0 HMCIOJIb30BaHHE B TEXHUKE U MEIUIIMHE.
MopaemnpoBaHHe KaK METOJI MPOTHO3HUPOBAHUSI CUTYaITUHU Ha ITPOU3BOJICTBE.

1.3. Cmpoenue sewpecmesa

Hounasi xuMmu4yeckassi cBsi3b. KaTuonbl, ux o0pa3oBaHHE HW3 aTOMOB B
pe3yJbTaTe mpolecca OKHUCICHHs. AHHOHBI, WX oO0pa3oBaHWE U3 aTOMOB B
pe3yjabpTare Ipolecca BOCCTaHOBJIEHHUsI. HMoHHast CBsI3b KakK CBsI3b MEXKAY
KaTUOHAMM W aHWUOHAMHM 3a CYET DJJIEKTPOCTATHYECKOTrO  IPUTSIXKEHUS.
Kiaccupukammsi HOHOB. TI0 COCTaBy, 3HaKy 3apsija, HAJIWYHUIO THUAPATHOU
ob6omouku. MoHHBIE KpuUCTaJUIMYEecKHe pemieTKu. CBOWCTBa BEIIECTB C MOHHBIM
TUIIOM KPHUCTAJUIMUYECKON PELIECTKU.

KoBasienTHass xumMu4yeckasi cBfA3b. MexaHuU3M o0pa30BaHUsI KOBAJICHTHOU
cBsizu  (OOMEHHBIM HW  JIOHOPHO-aKIEHTOPHBIH).  DIEKTPOOTPHUIIATEIILHOCTD.
KoBaneHnTHble mojisipHast 1 HeENoJsipHasi cBsi3U. KpaTHOCTh KOBaJ€EHTHOM CBSI3H.
MoJiekyJisipHble U aTOMHBIE KpUCTaJUIMYECKHe perieTkru. CBOMCTBa BEIIECTB C
MOJIEKYJISIPHBIMH U aTOMHBIMU KPUCTAJUIMUECKUMH PEIIETKAMU.

Meraquinyeckasi ¢BsI3b. MeTajuiMyeckass KpHUCTAJUIMUECKasi penierka u
METaJUTMYeCKasi XUMHU4YecKasi CBsA3b. OU3NUECKHE CBOMCTBA METAJLJIIOB.

ArperarHbie COCTOSIHMS BellleCTB U BOJAOPOAHASI CBA3b. [BEpIoe, >KHUIKOE H
razoo0pa3Hoe cocTosiHUsl BellecTB. Ilepexon BemiectBa W3 OJIHOTO arperaTHoro
COCTOSTHUSA B Apyroe. BogopoaHasi cBsi3b.

Yucrble Bemecrsa U cMmecu. llonssiTue o cmecu BemniectB. ['OMOreHHble M
rereporeHHble cmecu. CocTtaB cMeceii: oObeMHast U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi JI0JIsI IPUMECEH.

JAucnepcHbie cucrembl. [lonsitue o aucnepcHoi cucreme. JlucnepcHast ¢asza u
nucriepcuoHHasi cpena. Kiaccudukaiusi mucnoepcHbIX cucteM. lloHsitue o
KOJUJIOUTHBIX CUCTEMaXx.

Aemoncmpauyuu
Mosenp KpUCTAIUIMYECKON PEIIETKHU XJIOpHUAa HATPHSI.

OO0pa3zibl MUHEPAJIOB C MOHHOM KPUCTAJNIMYECKON PEIeTKON: KaJIbIIuTa, rajuTa.
Mojenu KpUCTAUTUYSCKUX PEIIeTOK «CyXOoro Jbjaa» (Hiu Woaa), aiamasa, rpadura
(w1 kBapia).

[Tpubops!l Ha KUIKUX KpUCTAJIJIaxX.

O6pa3upl pa3aUYHBIX AUCIIEPCHBIX CUCTEM: OMYJIBCHUM, CYCHEH3HWM, a’po30JieH,
reJIev U 30J1EH.

Koarymsinusi. Cunepesuc. D dext Tunnans.

Jlabopamopnvie onvimuoi
IIpuroroBnenue cycrieH3un KapboHaTa Kaiabliusi B Boje. llomydeHue smMynbCcuUH
MOTOpHOro Macyia. O3HaKOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CUCTEM.

Ilpogunvnvie u npogheccuonaibHO 3HAUUMBLE ITIEMEHMBL COOEPIHCAHUAL.

[lomsipHOCTE CBSI3M W TOJISIPHOCTH MoOJIeKyJabl. KonaeHcanwmsi. Teky4decTsb.
Bosronka. Kpwucramnmuzanusi. CyOnumanust u Jgecyonmumanusi. AHOMaJIUH
(pusmueckux cBoucTB Boabl. JKuIKUe KpUCTAIIIBI. MUHEpaibl U TOPHBIE HOPOIBI

11



KaK OPUPOJHBIE CMECH. DOMYJIbCUM M CYCIICH3WH. 30JI1 (B TOM YHCIIE a’pO30JIH) U
reau. Koarynsimusi. CuHepe3uc.

1.4. Booa. Pacmeopwbi. Dinekmpoiumuieckas OucCcoyuayusl

Boaxa. PacrBopsl. PacrBopenme. Bonga kak pacTtBopuTesib. PacTBOpUMOCTH
BEILIECTB. Hacpwliiennsie, HEHAacCBhIIICHHbIE, IEepECHILLICHHbIE pacTBOpBI.
3aBUCHUMOCTh pPAacCTBOPUMOCTHU TIa30B, J>KMJKOCTEHM M TBEpAbIX BEIIECTB OT
pa3nu4HbIX (aKTOPOB.

MaccoBasi 10JIs1 paCTBOPEHHOTI'O BEIIIECTBA.

DJISKTPOJIMTHYECKAST  JAUCCOHMANMSI.  OJIEKTPOJIMUTBI M HE  BJIEKTPOJIUTHI.
DNEeKTPOJIUTHYECKAs] JUCCOIMAUsi. MeXaHU3Mbl 3JIEKTPOJIUTHYECKON JTHMCCOLIMAluU
JUIsI BEIIECTB C Pa3jIHUYHBIMU THUIIAMHU XHUMHYECKOU CBsI3U. | miapatupoBaHHbBIE U HE
rUApaTUpOBaHHbIE MOHBI. CTeneHb AIEKTPOIUTHYECKON aucconmani. CUiIbHbIE U
cialdble  ANIeKTpoJUThl. OCHOBHBIE TIOJIOYKEHUSI TEOPHUH  DICKTPOJIUTUYECCKOM
nuccormanuu. KHciaoTel, OCHOBAHUMS M COJIM KaK 3JIEKTPOJIUTHI.

Aemoncmpayuu PacTBOpUMOCTH BEIIIECTB B BOJIE.
CoOupaHue ra3oB METOJOM BBITECHEHHUsI BoJAbl. PacTBopeHue B BOJie CEpHOM
KHUCJIOTHI U cojiei aMMoHUst. O0pa3ibl KpUCTAJIOTUAPATOB.
HN3roroBsieHnEe r’uricoBOi HOBSIZKHU.
HcnbiTanue pacTBOpPOB  BJIEKTPOJIUTOB U HEIJIEKTPOJIMTOB HaA  IIPEaAMET
JUCCOIMAIIMU. 3aBHUCUMOCTh CTENEHU  DJIEKTPOJUTHUYECKON  JAUCCOLIUAIINU
YKCYCHOW KHCJIOTHI OT pa3baBieHHsI pacTBopa.
JIBU>KeHHEe OKpaIlleHHBIX MOHOB B 3JIEKTpHUYEecKOM moJie. [IpuroroBnenue »KecTKOM
BOJIbI U yCTpAHEHUE €€ KECTKOCTU. VIOHUTHI.
O6pas31bl MUHEPAJIBHBIX BOJ PA3JIMYHOTO HAa3HAYECHUSI.

Ilpaxkmuueckoe 3anamue
IIpuroroBnenue pacTBopa 3aJaHHON KOHIIEHTPALIHH.

Ilpojgunovnovie u npogeccuonanvbro 3Hauumble I1emenmul
cooeprcanust.

PactBopeHne kak (pu3snko-xumMuyecKuil npounecc. TemnnoBble >3PdexTsl OpU
pactBopenuu. Kpucrammoruaparsl. Peiienue 3amzady Ha  MacCoBYIO  JOJIIO
pacTBOpeHHOTO BellecTBa. IIpyuMeHeHne BoAbl B TEXHUYECKUX LelsiX. JKecTKocTh
BOJBI M CIIOCOOBI €€ yCTpaHeHHsI. MUHepalbHbIE BOJBI.

1.5. Knaccuguxkayus HeopeaHuueckKux cO€OUHEeHUL U UX CBOUCMNBA

Kucaorsl u ux cpoiicrBa. KHcioTbel Kak 3JI€KTPOJUTHI, UX KjaccuPUKaIns
M0 pa3IUuYHBIM TpPHU3HAKaM. XUMHYECKHWE CBOWCTBA KHUCJIOT B CBETE TEOPUHU
AIIEKTPOJTUTUYECKOMN OUCCOILIMAIlUH. OcobeHHOCTH B3aUMOJICHUCTBHUSI
KOHIIECHTPUPOBAHHOW CEPHOM M Qa30THOM KHCJIOT ¢ MeTasumiaMmu. OCHOBHBIE
CTIOCOOBI MOJTYYEHUST KUCITOTHI.

OcHoBaHus M uX cBolicTBa. OCHOBaHUSI KaK J3JICKTPOJHUTHI, UX KIIACCU(PUKAIIUS
00 pa3jIMYHbIM TMpU3HAKaM. XHUMHUUYECKHE CBOMCTBA OCHOBAaHUM B CBETE TEOPUHU
SIEKTPOJMTUUECKON Juccoluanu. Pa3jokeHue HepacTBOPHUMBIX B BOJIE
ocHoBaHUM. OCHOBHBIE CITOCOOBI TIOJTYUYE€HUsI OCHOBAHU M.

Coimm m ux cpoiicrBa. Comn kKak 3JeKkTpoauTsbl. Conu cpegHue, KHUCIbIE U
OCHOBHBbIE. XHWMHYECKHE CBOWCTBA COJIEM B CBETE TEOPUMU DIJICKTPOJIUTHUYECKON
nuccormanuu. CriocoObI TTOJTydeHHUsT coJie. [ maponus cosei.

Oxkcuabl U ux cpoiictBa. Coyieo0pa3yrolue W HECOoJe00pa3yIoIue OKCHJIBI.
OcHoBHBIC, aM(POTEpPHBIE U KHCJIOTHBIE OKCHAbI. 3aBUCHUMOCTh XapaKTepa OKCHUIa
OT CTENEeHU OKHCICHUsI O00pa3ylIIero ero meraia. XHUMHUYECKHE CBOMCTBA
okcusioB. [lomyuenne okcuaoB.

Aemoncmpayuu
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B3aumopneiictBue a30THOM M KOHLEHTPUPOBAHHOM CEPHOM  KHCJIOT C
MmeTtauiaMu. ['openue gocdopa 1 pacTBopeHUE NPOAYKTA TOPEHUST B BOJIE.
I[Tonyuenune u cBoiicTBa amdoTepHOro ruapokcugaa. HeoOpaTumpelii THAPOIN3
KapOuna xanbuusi. O0paTUMBIN THAPOJIU3 COJIEN Pa3JIUYHOTO THUIIA.

Jlabopamopnusie onvimul

HcnbiTaHue pacTBOpPOB KHUCJIOT MHIAWKATOpaMHu. B3aummoneicTBHe METalJIOB C

KHciaoTaMu. B3aummonaeincTBUE KHCJIOT C OKCHUJIAMHM METaJJIOB. B3aummonencrBue
KHCJIOT C OCHOBAHUSsIMHU. B3anMo1eiicTBUE KUCIIOT C COJISIMH.
HcnerTanue pacTBOpOB MIEJIOYEH HMHAUKATOpaMHu. B3aumMoneucTBHE IIEJI0oUer ¢
coisiMu. PazynokeHue HepacTBOPUMBIX OCHOBaHWM. B3ammoneincTtBue cojierd ¢
MeTasuiaMu. B3anmonencrBue cosier Apyr ¢ Apyrom. I'maposmns cosieil pa3jim4HOro
TUIIA.

Ilpodunwvnsie u npogheccuonairbno 3HauuMble 371eMEHMbL
cooepIcanusi.

[IpaBuna pazbaBjieHUsI CEpHOM KHCIIOTHI. lcmosib30BaHHWE CEpPHOM KHUCIOTHI B
OpOMBIINIIIEHHOCTH. EnkKue mienodyud, MUX HCIOJIb30BAaHHUE B ITPOMBILIJIEHHOCTH.
l'amienass m HerameHasi HU3BECTb, MX IIPUMEHEHHE B CTPOMTEIIBCTBE. lHUIC u
ajiedacTp, TUIICOBAHUE.

IHonsitue o pH pacrBopa. KucinortHast, menoyHasi, HeMTpajgbHas Ccpejia pacCTBOPOB.

1.6. Xumuueckue peaxyuu

Kaaccuduxkanus XHUMHYECKHUX peaxkuuid. Peaknuun COEIUHEHUS,
pas3JioKeHwusl, 3amelneHusi, oomena. Karanurumueckue peakuu. OOpaTumblie U
HeoOpaTHUMBIC peaKIIuHu. T'omorenusie u reTepOreHHbIC peaKIuu.

OK30TepMHYECKHE U dHJOTEpPMUUECKHUE peaKUU. TenstoBoil 3 HeKT XUMHUYECKHUX
peaknuii. TepMOXUMHUYECKHUE YPABHEHUSI.

OKHCIUTEIbHO-BOCCTAHOBUTEJIbHBIE peakumu. CreneHpb OKHCJICHUSI.
OKHCIINTEJIP ¢ BOCCTAHOBJIEHHME. BoccTaHOBUTEIL U OKHUCIEHUE. MeToxn
AJIEKTPOHHOro  OajaHca  JJIsI  COCTaBJICHHSI  YpPABHEHUH  OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHUN.

CkopocTh XumMuiyeckux peakumii. [IoHsiTHEe 0O CKOPOCTHM XMMHUYECKHUX PEAKIIUU.
3aBHUCHMOCTh CKOPOCTU XUMHUUECKUX PEAKIINH OT pa3jN4dHbIX (PaKTOPOB: HPUPOIBI
pearupyrommx BEIIECTB, MWX KOHLEHTpAUWW, TEMIIEPATYyphl, IIOBEPXHOCTH
COIIPUKOCHOBEHUS U UCIIOJIB30BAaHUsI KATAJIU3aTOPOB.

O0paTumMocTh XHUMHYECKHX peakuuil. OO6paTumble U HeEoOpaTHUMBbIE PEAKIIHU.
XUMHUYECKOEe paBHOBECHE U CIIOCOOBI €T0 CMEIIECHHUST.

Aemoncmpauyuu

I[Ipumepsl HEOOpATUMBIX peaKI Ui, UAYIIUX ¢ 00pa30BaHHEM Ocajika, ra3a Wiu
BOJIbI. 3aBUCHUMOCTb CKOPOCTH pPEAKIUU OT MPUPOJbl PEarupyrolinux BeEIIECTB.
BzaumopeiicTBHe pacTBOPOB CEpHOM KHUCJIOTHI C pacTBOpaMH THOCYJIbdaTa HATPUS
pa3INYHON KOHILEHTPAIlUH U TeMIeparypbl. MoieIb KAIISIIIETO CIIOS.

3aBHUCHUMOCTb CKOPOCTU XMMHUYECKOM peaKkIMU OT IPHUCYTCTBUSI Karajiu3aTopa Ha
IIPUMEPE PA3JIOKEHUSI IIEPOKCHIA BOAOPOAA C IOMOINBI AHUOKCHUIA MapraHiia u
KaTajasbl.

Mopaens ayeKTposusepa.

Mopenp 3JIEKTPOJIM3HOM BAaHHBI JUIS IIOJIYYEHUsI aJIIOMHUHHsA. MoJeb KOJIOHHBI
CHUHTE3a aMMHaKa.

Jlabopamopnwvie onvimuot

Peakuus 3amenieHust Mequ KEJIE30M B pacTBOpe MEIHOro Kynopoca. Peaknuwu,
uayue ¢ oOpa3zoBaHUEM ocajKa, ra3a WU BOAbI.

3aBUCUMOCTh CKOPOCTH B3aHMMOJICMCTBUSI COJISITHOM KHCJIOTBI C MeTajlJlaMH OT
UX OPUPOJBI.

3aBUCHUMOCTh CKOPOCTH B3aMMOAEHMCTBUS ILIMHKA C COJISHOW KHWUCJIOTOM OT €€
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KOHIIEHTpAaILlHH.

3aBHUCUMOCTH CKOpOCTH B3amMmojcicTBust okcuaa meau (I1) ¢ cepHoii KucioToi
OT TeMIIepaTyphbl.

Ilpogpunonvie u npogeccuonaibHo  3HaQUUMBbBIE  ITIEMEHIMbL
cooeprcanusi.

ITonsitne 00 n3JeKTposiM3e. DIEKTPOJIM3 pPacIlaBOB. DJIEKTPOJIM3 PacTBOPOB.
OJEKTPOJIUTUYECKOE MOJIydeHHE  aJIloMUHHUsI. llpakTuyeckoe ImpUMEHEHHE
snexkTpoausa. [ampBaHoruiacTuka. l'ambpBanocrerusi. PaduHupoBaHme NBETHBIX
METAaJLJIOB.

Karamn3. T'omoreHHsle M rereporeHHsle Karajau3aropbl. IIpomoTopsl.
Karamurnueckue sinpl. MTHTHOUTOPHI.

ITpon3BoaCcTBO aMMHaKa: ChIpbE, annaparypa, Hay4HbIC IIPUHIIMIIBL.

1.7. Memanbr u nememaJiiiol

Metanaabl. OcCOOEHHOCTU CTPOEHHUsI aTOMOB W KpUCTALIOB. du3nyeckue
cBoiictBa MeTajuioB. Kitaccupukanusi MeTaqsIoB IO Pa3JIMYHBIM MpU3HAKaM.
XHUMHUUYECKHE CBOMCTBA METAJLJIOB. OJIEKTPOXUMMHYECKUM psii HaIpPsI>KEHUH
METaJUIOB. MeTrayiorepMusi.

O6mme coocoObl  MmoOJydyeHust  MeTauioB. lloHssiTMe o0  MeTaJUIyprUH.
[MupomeTannyprusi, rTHAPOMETAILIIYPIrUsl U deKTpoMeTatyprusi. CrijiaBbl YepHbIE
U 1IBETHBIE.

Hemertauaabl. OcobeHHOcTH cTpoeHus1 arTtomMoB. Hemeramniasl — npocTbie
BEILIECTBA. 3aBUCHUMOCTb CBOMCTB T'aJIOTEHOB OT HUX IIOJIOXKEHUsSI B IEPUOINYECCKOU
cucreMe. OKHCIMTENbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJJIOB B
3aBHCUMOCTH OT HX IOJIOXKEHHUSI B PsIAYy DJIEKTPOOTPULIATEIBHOCTH.

/Memoncmpauyuu

Komnexkuust MmeTamios.

BzaumopeiicTBe MeTaJLJIOB ¢ HeMeTayiamMH (bKejie3a, IIMHKa U aJTIOMHHHUS C
cepoii, aIIFOMUHUSI C HOJIOM, CypbMBI C XJIOPOM, TOPEHHUE >KeJie3a B XJIOpe).

'openne meTanioB. AJTIOMUHOTEPMUSI.

Kommexkuusi HemetayioB. [openue HemeraioB (cepbl, ¢ocdopa, yriis).
BeiTecHeHHMe MeHee AaKTHBHBIX TaJlOT€HOB M3 pacTBOPOB HX cojed Oosiee
AKTUBHBIMH TaJIOT€HaAMH.

Mogesnp NPOMBIINIJIEHHOW YCTAaHOBKM [UIsI IIPOU3BOJCTBA CEPHOM KHCIIOTHI.
Monens nedu aast oO>KuUra HM3BecTHsIKA. KoJJIeKIIMM NpOayKIMH CHIIMKaTHOM
MPOMBINIUICHHOCTH (cTekiia, ¢papdopa, dastHca, 1 aAp.).

Jlabopamopnwvie onvimuot

3akajika ¥ OTIIyCK CTaJH.

O3HaKOMJIEHHE CO CTPYKTYypaMHu CEporo U 06esoro gyyryHa.

Ilpaxkmuueckue 3ansamus

ITonyuenue, cobupanue U pacno3HaBaHue ra3on. Penienue 3agad.

Ilpogpunenvie u  npogeccuonanvno  3HaAUUMBIE  ITIEMEHMbL
cooepircanust.

Koppo3ust MeTamsioB: XHUMHUYECKasi M DJJIEKTPOXMMHYECKasi. 3aBUCHUMOCTH
CKOPOCTH KOPPO3UHU OT YCIOBUM oOKpykarwmieir cpensl. Kriaccudukarms
KOPPO3UH METAJLJIOB MO pa3juYHBbIM nNpu3zHakaMm. CnocoObl 3alIMThl METAaJIJIOB OT
KOPPO3UH.

I[IponsBoCcTBO UyryHa U CTaJIH.

[Tonyuyenne HeMeTasIOB (PAKIMOHHOM TIEPEroHKOM >KHUAKOro BO3ayXa MU
AJIEKTPOJIN30M PACTBOPOB MJIM PACIJIaBOB 3JIEKTPOJIUTOB.

CunmmkaTHast HpOMBINUIEHHOCTh. [[pOon3BOACTBO CEpHOM KHCIIOTHI.

2. Opranuydeckasi XuMHusl
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2.1. Ocnosnvie nousmus opecanuuecKol Xumuu u
meopusi cmpoenust Op2aHUdeCcKUx coOeOUuHeHull

IIpeamer OpraHM4ecKou XMMHH. IIpuponusie, UCKYCCTBEHHBIE 51
CUHTETHYECKHUE OpraHh4YecKue BemecTBa. CpaBHEHHE OPraHUYECKHX BELIECTB C
HEOPraHU4YECKHUMH.

BanenTtHOCTh. XHMMHWUYECKOE CTPOCHHE KaK MNOPSIAOK COEIMHEHUSI aTOMOB B
MOJIEKYJIBI [0 BAJICHTHOCTH.

Teopusi cTpoeHusi OopraHmdeckux coeauHenuii A.M. bBbyrtiaepoBa. OcHOBHBIEC
MOJIOXKEHUSI TEOPUU XUMHUUECKOT0 CTpoeHUusi. M3omepust U u3zomepbl. XUMHUYECKHUE
bopmyIsTBI 1 MOAETH MOJICKYJT B OPTAaHUYECKOW XUMHUH.

Kinaccudukanusa opraHnmdeckux BemecTB. Kiraccupukamusi BeliecTB MO0
CTPOCHHUIO YIJIEPOJHOTO CKeJieTa U HATUYUI0 (PYyHKIIMOHAIIBHBIX T'pyIiIl. ['omosoru
u romoJiorusi. Hauama somenkiatypsr IUPAC.

Kuaccudpukanusi peakuuii B opraHMyecko xumMuu. Peakiiymu npucoeIuHEHUS
(runpupoBaHUsi, TaJIOTCHUPOBAHUSI, T'HAPOTAJIOTCHUPOBAHUSI, THAPATAIH).

Peaknuu OTIIETIJICHUS (mermapupoBanmsi, JEeTUAPOrajoreHUPOBaHUS,
geruaparanum). Peakuuu 3aMeleHusi. Peakiiuu n3oMepu3aliim.
/Memoncmpauyuu

Mosenm MOJIEKYJI TOMOJIOTOB U U30MEPOB OPTraHUYECKHUX COCTUHEHUU.
KauecTBeHHOE oOOHapy>keHHE YyIJIepoja, BOJOpoJa U XJopa B MOJIEKyJax
OpPraHUYECKUX COCAUHEHUM.
Jlabopamopnwiit onbim
M3roroBiieHrne MOJI€JIEM MOJIEKYJI OPraHUYECKUX BEIIECTB.

IIpogunvuoie u npogeccuonanvro 3HauuMble Iremenmul
cooepircanus.

ITousitue o cybctpare u peareHTe. PeaKnmu OKUCIEHUSI U BOCCTAHOBIICHUS
opraHudeckux  BelnecTB. CpaBHeHHe  KjaccUPUKAIIUU  COCAUHEHHUH U

KJIacCU(PUKALIUN peaKIIMi B HEOPraHUYEeCKON U OpraHUYeCKOM XUMHH.
2.2. Veneso0opoosl u ux npupooHvle UCmOYHUKU
AJkaHbl. AJTKaHBI: TOMOJIOTUYECKHUH PsIZl, ©30MEPHUSI 1 HOMEHKJIaTypa aJIKaHOB.

XuUMHYECKHE CBOWCTBA ajJKaHoB (MeTaHa, »JTaHa): TOpPEHHE, 3aMeIlcHHE,
pas3ioxkenue, aeruapupoBanue. [[puMmeHenne ajJkaHOB HA OCHOBE CBOMCTB.

AJIKEHBI. OTuieH, ero MOJIy4YEHUE (mermapupoBaHUEM oTaHa,
JETIOJTMMEPHU3AIUCH  TIOJMATHIICHA). I'omonorunueckuii  psn, HU3oMepusi,
HOMEHKJIaTypa  aJIKE€HOB. XHUMHUYECKHUE  CBOMCTBA  JOTUJIEHA.  T'OpEHHE,

KauecTBeHHbIEe peaknuu (obeciiBeunBaHWe OpOMHOM BOABI HW  pacTBopa
repMaHraHaTa KaJivsi), TujpaTamnus, mojJuMepusaiusi. [I[ppMeHeHHe dTHUJIeHa Ha
OCHOBE CBOMCTB.

Juenbl n kayuyku. [ToHsiTHEe 0 fMEHaX Kak yrijieBoJOpoJax ¢ ABYMsI JABOMHBIMH
cBsa3siMu. Comnpsi>KeHHBIC JIHCHBI. XHWMHWYECKHe CcBolicTBa OyranwmeHa-1,3 wu
H30TIpeHa: oOecIiBeYuBaHUe OpPOMHOW BOJBI M TIOJIMMEPHU3AIUSI B KaydyKH.
HarypanpHbIll 1 cHHTETHYECKHE KayuyKHu. Pe3nHa.

AJIKHHBI. AIleTHJIEH. XUMHUYECKUE CBOMCTBa aleTuJeHa. TOpeHue,
o0eciiBeunBaHUE OPOMHOM BOJIBI, IPUCOSAUHEHUMN XJIOPOBOJOPOIa U THUIAPATAIHSI.
IIpumenenue areTuiieHa Ha OCHOBE CBOMCTB. MerKKiiaccoBast H30MEPUsT C
aJIKagueHaMU.

Apenbl. benzon. Xwumuueckue cBoiicTBa OeH30Jlal TOpEeHHE, pEeaKIUuH
3amMmernieHusi (raJloreHupoBaHUE, HUTpoBaHWE). [IpuMmeHeHue OeH30Jila HA OCHOBE
CBOMCTB.

Ilpupoanbie  HMCTOYHHUKH  yrjeBoaopoaoB. Ilpuponnsiii ras:  cocras,
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OPUMEHEHHE B KaueCTBE TOIJIUBA.

Hedts. CocraB m mepepaborka HedTH. Ileperonka nedpTn. HedrenpomyKThl.
MAemoncmpauyuu

'openue meTaHna, 3TUJIEHA, alleTUJICHA.

OTtHolleHWEe MeTaHa, »JTWUJIeHa, aleTwjieHa U 0OeH3ojla K pacTBOpam
epMaHraHaTa Kajiisi 1 OpoMHOM BoJIE.

I[Tonyuyenue »>TUJIeHA peakuued AeruaparalMu >3TaHoJIa, alleTHuJIeHa —
TUJIPOJIN30M KapOuaga KaJibIUsl.

Pasznoyxenne kaydyka Opyd HarpeBaHUM, UCIIBITAHUE IPOJYKTOB Pa3JI0KEHUS
Ha HENpPEeAeIbHOCTD.

Komrekiusi o6pasmoB Hedhtun m HedrenmpoaykToB. Kommexkuwmsi «KameHHBIN
YIOJIb U NPOAYKIIHSI KOKCOXHUMHUYECKOI0 IIPOU3BOACTBA» .

Jlabopamopnsie onbimul

O3HakoMIIeHHE ¢ KOJUIEKIUEeNW 00pa31oB HeTH U MPOJIYKTOB €€ HnepepadboTKH.
O3HakoMIIeHHE ¢ KOJUIEKIIMEN KaydyKOB U o0pa3laMu U3ISIUN U3 PE3UHBI.

Ilpogunovnvie u npoghpeccuona/ibHo 3HaUUMblLE ITIEMEHIMBL COOEPIHCAHUS

IIpaBuno B.B. MapkoBaukoBa. Kiaccumpukanusi u Ha3zHAYCHHE KaydyKOB.
Knaccudukanust n HazHadueHUE pe3nH. BynkaHu3anms KayJdykKa.

I[Tonyuyenmne amerwyieHa OHPOJIU30M MeTaHAa W KapOUJAHBIM CIOCOOOM.
Peaknust nonuMepusanuu BuUHMAXJOpuaa. IloauBuHuIXIopuag U ero
npuMeHeHue. Tpumepusanus aneTuieHa B 0€H301.

I[Monsitne 00 »kcTpakiuu. BoccraHoBieHne HHUTpPOOEH30Ja B AHWUJIMH.
I'omonornueckuii psiag apenos. Tonyosi. HutpoBanue tonyona. Tpotui.

OcHOBHBIC HAaMNpaBJICHUSI NOPOMBIINUICHHOW T1epepaboTKH MOPHUPOTHOTO Trasa.
[MonyTHBIN HedTsAHOM ra3, ero nepepaboTka.

IIponieccbl TpOMBINLIIEHHOW TiepepaboTku HedTH: KPEKHUHT, PUOOPMUHT.
OxTaHOBOE YHMCJI0 OEH3UHOB U LIETAHOBOE YMCJIO JIM3EJIbHOI0 TOIJIMBA.

Kokcoxumuueckoe Mpou3BOACTBO U €ro NPOAYKIIHUS .

2.3. Kucaiopoocooepotcawue opeanuyeckue coeoOureHusl

Cnuprtsl. [lonydyenue 3TaHona Opo>KEHHMEM TIJIIOKO3bl M THUJApaTalldeil 3TUJIeHA.
I'mapoxkcunpHast rpynna kak (QyHKOUoOHanbHasi. [loHsiITHE O TIpelenbHBIX
OJIHOATOMHBIX cHUpTax. XHMMHYECKHE CBOMCTBA JTaHOJIA. B3aUMOJEHCTBHE C
HaTpueM, o0pa3oBaHHE IPOCTHIX M CIOXXHBIX 3(PUPOB, OKHCIEHHE B albIETH.
IIpyumMeHeHnue >TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MHOCIEACTBUS IS
OpraHu3Ma 4eJIOBEKa U NpeayIlpeKICHUE.

I'muuepuH Kak npeacraBUTEIb MHOTOATOMHBIX criupToB. KauecTBeHHast
peaKnusi Ha MHOIOaTOMHBIE CIIUPTHI. [IpuMeHenue riuunepuHa.

®enos1. PuU3HUEeCKUEe W XHUMHUUYECKHE cBoMcTBa ¢eHosa. B3zammHoe BausiHue
aTOMOB B MoJIeKyJie (eHoJIal B3auMOJIEMCTBUE C THAPOKCHUJIOM HATPHUsI U a30THOU
kuciotou. [Ipumenenue peHosra Ha OCHOBE CBOMCTB.

Aabaeruabl. IlonsitTue 00  anpaerugax. AJpaerujHasi  rpynna  Kak
byHKIIMOHAIbHAS. dopmanpaeruy M ero CBOMCTBA! OKMCJIEHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMH CHUPT.
ITonmydyeHue anbaeruioB OKUCJIECHUEM COOTBETCTBYIOIUX CIHUPTOB. lIpumMmeHeHue
dbopmarnibierunia Ha OCHOBE €ro CBOMCTB.

KapOonoBbie kuciothl. [loHsitTue o kapOoHOBBIX KHcioTax. KapOGokcuibHast
rpynna  Kak (pyHK1IMOHANTBHAS. I'omonornueckuii psin npeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT. [lomydyeHne kapOOHOBBIX KHUCIIOT OKHMCIIEHUEM
aJIbJACTUJIOB. XMWMHYECKHE CBOWCTBA YKCYCHOM KHMCJIOTBI: OOIIIME CBOWCTBaA C
MUHEpAJIbHBIMU KHUCJIOTAaMU U peakuusi strepupukanuu. [IpumeHnenne ykcycHOM
KHMCJIOTBI Ha OCHOBE CBOMCTB. BpIcmime >KHUpPHBIE KHCJIOTBI Ha [pUMEpE
NaJIbMUTHUHOBOM U CTCAPUHOBOM.
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Cio:xxHble 3(pupsbl 1 xxupbl. [Tomyuenue ci10>kHBIX 3(UPOB peaKInein
srepudukaru. CiokHele 3(pUpbl B Ipupoae, ux 3HadeHue. [IpumeHenne cioXHbIX
3¢UpPOB Ha OCHOBE CBOMCTB.

Kupsl kak crnoxkneie 3¢upbl. Kimaccudukaimst >kupoB. XUMHYECKHE CBOMCTBA
KAPOB. THUAPOJIMN3 WU THUAPUPOBAHME >KUIKHX >KUPOB. IIpumMeHenune >KUpOB Ha
OCHOBE CBOMCTB. MbLia.

YraeBoabl. YriieBoabl, HX KiaccuuKalusi: MOHocaxapuiabl (TJIHOKO03a,
dbpykTo3a), nucaxapuapl (caxapos3a) U nojimcaxapuabl (Kpaxmail U 1eJITI0JI03a).

['mroko3a — BEmIeCTBO C JABOMCTBEHHOW (YHKIIMEH — aJIbJIeTrHJI0CIIHPT.
XHMMHUUYECKHE CBOMCTBA TIJIIOKO3bI: OKMCJIEHHE B TIJIIOKOHOBYIO  KHCJOTY,
BOCCTAHOBJICHHE B COpOUT, cOoUpToBOoe OporkeHue. IIpuMeHeHHE TIJII0KO3bl Ha
OCHOBE CBOMCTB.

3HayeHUE YIJIEBOJOB B J>KMBOM HpUpPOJAEC M KU3HU uenoBeka. llonssTue o
peaKLusiX IOJMKOHJAEHCAIlMU W THUJPOJIM3a Ha HOPUMEPE B3aUMONPEBpAILECHUII:
IJII0KO03a <> IoJIMcaxapu.

/Memoncmpauyuu

Oxkwucnenue cnupra B anpiaeruj. KadyecTBeHHbIE peaKIIMM Ha MHOTOATOMHBIE
CIIMPTHI.

PactBopuMocTs ¢deHosra B BoAe IIPU OOBIYHOW TeMIiepaType |
HarpeBanuu. KadecTtBeHHbBIE peaknuu Ha (PEHOI.

Peaknust cepebpsiHOTro 3epKajia ajbJerua0B 1 ITIOKO3HI.

OkucieHne ajabJerujoB U I'IIOKO3bl B KHUCJIOTY C HOMOIIBIO TMAPOKCHUIA MEIU
(I1). KauecTBeHHasi peakiysi Ha KpaxMay. Kostekimst 3pUpHBIX Macell.

Jlabopamopnsle onvimuoi

PactBopeHue riuiiepuHa B BoJe U B3aumozeikicTBue ¢ ruapokcuaom meau (I1).
CBolicTBa YKCYCHOM KHCJIOTBI, OOIIME CO CBONWCTBAMHM MHUHEpPaJIbHBIX KHUCJIOT.
JloKka3aTenbCcTBO HEMNPENEIBHOIO XapakTepa >XHAKOIo >Xupa. BszaumopeiricTBue
IJIFOKO3bI U caxapo3bl ¢ runpokcuaom menu (11). KadectBeHHasi peakiuysi Ha
KpaxmaJl.

IIpogunvusvie u npogheccuonarbno 3HauuUMbLE IT1EeMEHMbL
cooepircanus

MeTHUJIOBBIM COUPT M €ro MCIIOJb30BaHME B KAueCTBE XHMHUYECKOI'O CBIPHSI.
TokcHUYHOCTH METaHOJIa U MHpaBWUjla TEXHUKH 0€30I1acHOCTH MNpu paboTe C HUM.
OTUJICHITIMKOJIb U €ro NpHUMEHEeHHE. TOKCHUYHOCTh JITWUJICHIJIMKOJISI M IpaBHJIa
TEXHUKH 0€30MMacHOCTH IIpHU paboTe ¢ HUM.

ITonyuenue ¢deHosra M3 MOPOJYKTOB KOKCOXMMHYECKOTO MHPOU3BOJACTBA U U3
6eH3oJ1a. ITonukonnencauus hopmanbaeruna c (benonom B
henonopopManbaEeruAHYI0 CMOJTY.

Anueranbaeruna. IlonsstTue o keroHax Ha npuMepe aneroHa. IlpumeHeHue
alleTOHa B TEXHHUKE U MPOMBIIIIEHHOCTH.

MHoroob6pa3ue KapOOHOBBIX KHCIIOT (IIaBEJIEBOW KHUCIIOTHI KaK JIBYXOCHOBHOIA,
aKpUJIOBOM  KHCJIOTBI  KaK  HeMNpeaeabHOM, O€H30MHOM  KHUCIOTHI  Kak
apoMaTHYSCKOM).

[Inenkoobpa3yromue maciaa. 3aMeHa >XUPOB B TEXHUKE HEIHIIIEBBIM ChIPHEM.
CuHTEeTHYECKHE MOIOIIUE CPEACTBA.

Mosno4yHOKHCII0€ Opo>KeHue TJIIOKO3HL. Kucnomomnounsie NPOAYKTHI.
CuintocoBanne kopmoB. Hutpoanue nennrono3bl. [IupokcnnuH.

2.4. Azomcooeporcawyue opeaHuiecKkue coeOUuHeHUsl..
lloaumepor

Amunsbl. [ToasitTue 06 amuHax. AnmudaTruueckue aMHUHBI, UX KJIacCH(pUKAIIUS U
HOMCHKIJIaTypa. AHUIUMH Kak OpraHUYCCKOC OCHOBAHUC. HOqueHHe aHUJINMHA U3
HUTpoOeH3o0Ma. [[ppMeHeHne aHMJIMHA HA OCHOBE CBOMCTB.
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AMMHOKHMCJIOTBL. AMHWHOKHUCIIOTBI KakK amdoTrepHble UGYHKIHOHAIBbHBIC
OpraHu4YecKHue COCIMHEHMUS. XHUMHYECKHE CBOMCTBaA AMHUHOKHCJIOT:
B3aMMOJICHCTBHE C IIeJIoYaMH, KHCJIOTaMHd H Jpyr ¢ japyroMm (peaknwst
MOJIMKOHJIeHCcaMK). llenTuaHast  CcBsi3b W IoJMnenTtuaesl. lIpuMmeHeHue
aMHUHOKHCJIOT Ha OCHOBE CBOMCTB.

Beakn. IlepBuuHasi, BTOpUYHAasi, TPEeTUYHAsI CTPYKTYpbl O€JIKOB. XHUMHUECKUE
CBOMCTBa OCJIKOB: TOpEHWE, JIeHaTypalusi, THUAPOJIN3, IBETHBIE pPEaKIHH.
Buonorugeckue pyHKIUU OEITKOB.

IMoaumepsl. benkn 1 nommcaxapuabl Kak OMONOJIMMEPHI.

IInactmacesl. IlosrydyeHne  moJiMMeEpoB  peakLMeEW — IOJIMMEpHU3aluu U
MOJIMKOHJIEHCAlMM. TepMomiacTU4YHbIE M  TEPMOPEAKTUBHBIE  IJIAaCTMAacCCHhI.
IIpencrasurenn miacTmacc.

BoJiokna, 17 5. KJaaccupukanms. Ilonmyuenue BOJIOKOH. OTaeapHBIE
NpEeACTAaBUTEIIN XUMHUYECKHUX BOJIOKOH.

MAemoncmpauyuu

BzaumopericTBue aMMHaKa U aHWJIMHA C COJITHOM KHcioToM. Peakuust anuianHa
¢ OpOMHO#M BOJIOM.

Joka3aTenbcTBO  HamWuusi  (PYHKOWOHAJIBHBIX  Ipynonm B pacTBopax
aMUHOKHUCIOT. PacTBopeHne u ocakjieHHe OEJIKOB.

L{BeTHBIC peaKIIUU OCIKOB.

I'opeHue nTuybero nepa U MIEPCTSIHOU HUTH.

Jlabopamopnslie onvimuoi

PacTtBopenue 6enkoB B Boae. OOHapy’keHHE OCEJIKOB B MOJIOKE M MSICHOM
OyJIbOHE.

Jenartypauust pactBopa Oejlka KypUHOIO sIMlla CIIMPTOM, pacTBOpaMH coJiel
TSIPKEJIBIX METAJJIOB U IIPU HArpEBaHUMU.

Ilpakmuueckue 3auamus

Pemenne 5»KCOEpMMEHTAIBHBIX 3a74ad Ha HWACHTU(GUKAIAIO OpPraHUYecKUX
coeaqnHeHUM. Pacnio3zHaBaHMe 11acTMacc U BOJIOKOH.

Ilpodunvnuvie u npogeccuonanvrHo FHauUuUMble IIeMenmbl
cooepircanus.

AMUHOKAIIpoHoBasi Kucjora. KanpoH Kak IIpeAcTaBUTENb IOJIMAMHUIHBIX
BOJIOKOH. Hcnonp3oBanue TUApOJIN3a 0eJIKoB B IIPOMBIIIJIEHHOCTH.
[MonmuBuHMIXIIOpH, nomuTerpadTopaTHiieH (Tediion). deHosropopMalibaeruIHbIe
minactMmacesl. Ilemnynoun. IIpomMelsieHHOE IPOU3BOACTBO XMMHUYECKHUX BOJIOKOH.
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ITpumepnbie Tembl pedepaToB (JIOKIIAI0B), MHIAUBHU YA TbHBIX

IIPOCKTOB
1. buorexHosorusi U reHHast HH>XKeHepust — texHosorun XXI| Beka.
2. HaHOTexHOJIOTHMSI KaK IIPHOPUTETHOE HAIIPABJICHHUE pPa3BUTHUSI HAYKH H
3. npousBojcTBa B Poccuiickon denepaninu.

3. CoBpeMeHHBIE METOAbI 00e33apa>KUBAHUST BOJIBI.

4. A0oTpoIrsl METaJLJIOB.

5. XKu3np u nesrenpHocth .M. Mennaeieena.

6. «ITepunonmueckomMy 3aKOHYy OyayIliee HE TPO3UT Pa3pPyLICHUEM...»

7. Cunare3 114-ro anemeHTa — TpUyME POCCUHUCKUX (DU3UKOB-SIICPIITUKOB.

8. U3oTonkl Bogopoaa.

9. Mcnonp30BaHUE PAIMOAKTUBHBIX U30TOMNOB B TEXHHUYECKHUX IIEIISIX.

10. PeHTreHOBCKOE H3JIyY€HHE U €ro HMCIOJIb30BaHHUE B TEXHHUKE M MEIUIINHE.

11. IIma3zma — 4yeTBEpPTOE COCTOSIHHE BELIECTBA.

12. AmopdHBIEC BemniecTBa B IIPUPOJIC, TEXHUKE, OBITY.

13. Oxpana okpy>kawlleil cpeapl OT XMMHYECKOro  3arpsi3HEHUs.

KonnyuecTBeHHBIE XapaKTEPUCTHUKH 3arpsI3HEHUSI OKPY KAIOMICH Cpeibl.

14. TlpuMmeHeHre TBEPAOTO U ra3oobpa3Horo okcuaa yriepoaa (1V).

15. 3amyTa 030HOBOI0 dKpaHa OT XMMHUYECKOT0 3arpsi3HEHUSI.

16. I'pybonucnepcHbIE CHCTEMBI, UX KjJacCUPUKAHUsI M HCIIOJIb30BAaHHUE B
npodecCHoHaIbHOM JIESITCIIbHOCTH.

17. KocmeTnueckue reju.

18. MuHepasibl U ropHble HOPOJbI Kak OCHOBa JuTOocdepbl. PacTBopbl BOKpPYT

Hac. Tumnel pacTBOpOB.

19. Boma kak peareHT W cpeaa I XHMHYECKOro mporecca. JKu3Hp #

nesitesibHOCTH C. AppeHuyca.

20. Bkyag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPHUH DIICKTPOJIUTHUYECKOM
JIMCCOLTUALINH.

21. YcTpaHeHHue »KEeCTKOCTH BOJIBI HA MPOMBIIIIJIEHHBIX TIPETTPUSI TUSIX .

22. CepHast KHCIIOTa — «XJI€0 XUMHYECKON MPOMBIIIIJICHHOCTHY).

23. Ucnonp30BaHHWE KUCIIOT HA NPEANPUSITUSX PA3JIUUHOI0 NIPOOUIIS.

24. OKCHJIBI U COJIM KaK CTPOUTEJIbHBbIE MaTepHUaIbl.

25. Uctopwmst rurica.

26. IToBapeHHast cOIb KaK XUMHUYECKOE CHIPbE.

27. MHOTONMUKHUH KapOoOHAT KajlblLHsl: B NPHUPOJIE, B IPOMBIIIJIEHHOCTH, B OBITY.

28. Peakiuu ropeHusl Ha MPOU3BOJCTBE U B OBITY.

29. BupryajipHOE€ MOJECIIMPOBAHME XHWMHYECKHUX MPOIIECCOB. DIEKTPOIHA3

PacTBOPOB PIEKTPOIIUTOB.

30. DIeKTPOIU3 PACHIIABOB AJIEKTPOJIUTOB.

31. IIpakTHueckoe IIpUMEHEHHE 3JIEKTPOJIN3a: paduHUpOBaHUE,

rajJbBaHOMJIACTUKA, IrAJIbBAHOCTETHSI.

32. Uctopusi NoJIydeHHUsI U NIPOU3BOACTBA AJIIOMHUHHUSI.

33. DNeKTpoJIMTHYEecKOoe TojJgydeHue u paduHupoBanue wmeau. Kusup u

nessrenbHOCTh . [[PBH.

34. Ponp MeTamJioB B HCTOPUU YEJIOBEUECKOM IMBUIM3anuu. HMcropus
OT€YECTBEHHONW uYepHOW MeTaiuryprud. CoOBpEeMEHHOE MEeTaJUIyprudecKoe
IIPOU3BO/JICTBO.

35. HcTopust oTedecTBEHHONW MBETHOW METaJLUTypruu. Pojib MeTaJIOB M CIUIABOB B
Hay4YHO-TEXHUYECKOM Iporpecce.

36. Koppozwust MeTaiioB U CIiocoObl 3aIIATHI OT KOPPO3UH.

37. Poskparommue cojii — TaJIoreHbl. ICTOpHsT MIBEACKON CITHYKH.

38. Hcropusi BOBHUKHOBEHHSI U Pa3BUTUsI OpraHuyeckoil xumuu. JKusHp u

nesitesibHOCTH A. M. ByTieposa.

39. ButanusMm u ero Kpax.

40. Ponp OTE€4YEeCTBEHHBIX YYEHBIX B CTAHOBJIEHHMHM MW pPa3BUTHH MHPOBOU
OpPraHUYEeCKON XUMHU.

41. CoBpeMeHHBbIE NPEACTABICHUSI 0 TEOPUM XUMHUYECKOIO0 CTPOCHUSI.
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42. DKOJIOTUYECKHUE aCHEKThI UCIIOJIb30BAHUS YTIIJIEBOJOPOIHOTO CHIPHS.

43. DKOHOMHYECKHE AaCMEKTBl MEXIYHApOJHOTO COTPYZHHYECTBA IO
HWCTIOJIB30BAHUIO YTJICBOJOPOJHOTO CHIPHS.

44. Nctopusi OTKPBITHUSI U pa3pabOTKH Ta30BbIX U HEPTSIHBIX MECTOPOKICHUI B
Poccuniickoit denepanum.

45. XuMust yTriIeBOJOPOJHOIO CHIPbsI U MOsI Oyaymiasi podeccusi.

46. YTJIeBOJOPOIHOE TOILUIUBO, €TI0 BHUJIBI U HA3HAUCHHE.

47. CuUHTEeTHYECKHE KaydyKH. UCTOPHsI, MHOTOO0Opa3ue U MEPCIEKTUBHI.

48. Pe3MHOTEXHHWYECKOE NPOU3BOJICTBO M €ro poOJib B HAYYHO-TEXHHYECKOM

nmporpecce.

49. Hedptr U ee TpaHCOOPTHPOBKA KaK OCHOBAa B3aWMOBBITOJHOTO
ME>KTyHapOJHOTO COTPYAHUYECTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BHJOB YUEBHOM
AEATEJIbHOCTU CTYZIEHTOB

Conepmaﬂne XapaKTepMCTmca OCHOBHBIX BUAOB I€ATECJIbHOCTA CTYJICHTOB (Ha YpPOBHE
00y1eHus Y4eOHBIX JIeiiCTBHIA)
Baskneiimmue YMeHune 1aBaTh ONPEACICHUE U OIEPUPOBATH CIEAYOILIUMU
XMMHUYeCKHe XUMHWYECKHUMU HOHSITUSIMU
THOHTHS BEIIIECTBO, XUMHUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIC
aTOMHAsI 1 MOJICKYJISIpHAsI MacChl, HOH, aJLUIOTPONUsI, U30TOIBI,
XUMHYECKAasI CBSI3b, AJICKTPOOTPULIATEIIBHOCTh, BAJICHTHOCTh, CTCIIEHb
OKHWCIJICHH S, MOJIb, MOJISIpHASI Macca, MOJISIDHBIN 00heM Ta3000pa3HBIX
BEII[ECTB, BEIICCTBA MOJICKYJISIPHOTO U HEMOJICKYJISIPDHOTO CTPOCHUSI,
pacTBOPBI, SIEKTPOJIUT U HEIJIEKTPOJIUT, DJICKTPOJIUTHIECCKAS
JTUCCOIUAIMSI, OKHUCIIUTEIh U BOCCTAHOBUTEI b, OKHUCIJICHUE U
BOCCTAHOBJICHUE, TCILJIOBOM 3(P(PEeKT peaKkiiuu, CKOPOCTb XUMHUYSCKOMN
peakiuuu, Katajaus3, XUMHYECKOEe paBHOBECUE, YTIICPOIHBIN CKEJIET,
(pyHK1IMOHAILHAS TPYTITIA, U30MEPHSI, TOMOJIOTHSI
OcHOBHBIE DdopmynupoBaHUE 3aKOHOB COXPAHEHUST MAaCChI BEIIECTB U MOCTOSTHCTBA
3aKOHbI XUMHUHU cocTaBa BEIIECTB.

YcTraHoBKa MPUYUHHO-CIISICTBEHHOM CBSI3U MEYKTY COJEP>KaHUEM dTUX
3aKOHOB U HATUCAaHUEM XUMHUYECKUX (POPMYJIT MU YpaBHEHUN.
YcTaHOBKA 3BOJIIOLIUOHHOM CYIIIHOCTH MEHAEIIEEBCKOU U COBPEMEHHOMU
popmyTupoBOK nepuonyeckoro 3akona J/[. M. Menpaeneena.
O0BbsicHeHHEe (PU3UUECKOTO CMBICIIA CHMBOJIHKHU TTEPUOAYCCKOMN
TaOIUIBI XUMHUYeCKuX 3eMenToB /. 1. Menpgeneera (HomMepoB
3JIEMEHTA, MePUoIa, TPYIIbl) U YCTAHOBKA IIPUYHHHO-CIICACTBECHHOMN
CBSI3M MEYK/Iy CTPO€HHEM aToMa M 3aKOHOMEPHOCTSIMHA U3MEHEHUS
CBOMCTB DJIEMEHTOB 1 00pa30BaHHBIX UMH BEIIECTB B IEPHUOAAX U
rpynnax. XapakKTepHUCTHKa SJIeMEHTOB MaJIBIX B OOJIBITUX TIEPHUOI0B
no ux nojiokeHuto B Ilepuonnueckoii cucreme 1. 1. Mennesneena

OcHoBHBIE TEoOpUuHU YcTraHoBKa 3aBHCUMOCTH CBOMCTB XUMHUUYCCKUX BCIICCTB OT CTPOCHUA
XUMHUH aTOMOB 06pa3y1~OH_II/IX X XUMHUYCCKHUX 3JICMCHTOB. XapaKTepI/ICTI/IKa
Ba>KHEHUIINX THUITOB XUMHUUYECKHX CBSI3CH U OTHOCUTEIILHOCTH DTOM
THUIIOJIOTHUH .

OOBsiCHEHHE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa U CTPOCHUST
KPUCTAJJIUYECKHUX PEHIETOK.

DopMyIUpPOBKA OCHOBHBIX IT0JIOKEHUIM TEOPUM IJIEKTPOJIUTUUECKON
JIUCCOLIMALIMU U XapaKTEPUCTUKA B CBETE 3TOMU TEOPUH CBOUCTB
OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COCIUHEHU M.

DdopMynUpOBKa OCHOBHBIX TTOJIOKEHUM TEOPUH XUMHUYECKOTO CTPOCHU S
OPTaHUYECKUX COCAUHEHUUN U XapaKTEPUCTUKA B CBETE DTOU TEOpUU
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COeTUHEHUN
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BakHelmue
BelllecTBAa U
MaTepHuaJIbl

XapakTepuCTHKaA cCOCTaBa, CTPOCHUSI, CBOMCTB, IOJIyUCHHSI U TIPHUMeE-
HeHust BakHeux metaiuioB (1A u Il A rpyrnrm, amoMuHus, kejesa, a B
€CTECTBEHHO-HAYYHOM TIPOdHIIC U HEKOTOPHIX -3JIEMEHTOB) U HUX
COCIMHCHUM.

XapaKTepHUCTUKA COCTaBa, CTPOCHUSI, CBOMCTB, OJIYUYECHUST U
npumeHenust Basxkueumux nemerayuion (VI A, VIIA, VIA rpyn, a
Tak>ke azora u pocdopa, yriepoaa v KpEeMHHsI, BOIOPOIa) U UX
coequHEHNN. XapaKTepUCTUKA COCTaBa, CTPOCHUSI, CBOMCTB, NOJIYUECHUST
U IPUMEHEHU ST BAYKHEHUIITNX KJIACCOB YTJICBOAOPOIOB (aJIKAHOB,
MHUKJIOAJIKAHOB, aJIKEHOB, aJIKMHOB, apEHOB) M X HanOOJIee 3HAUNMBIX B
HaPOTHOXO03SMCTBCHHOM IJIaHE TPeJICTaBUTeIeH. AHAIOTUYHAsI
XapaKTEePUCTUKA BAXKHSHUIITUX MMPEACTABUTEIICH NPYTrUX KJIACCOB
OpraHuYeCKUX COCAUHCHUI . METaHOJIa U dTAHOJIa, CJIOYKHBIX 3(HUPOB,
KUPOB, MBLT, albJAeTH10B ((hopManbaerua0B U areTaabaeruaa),
KETOHOB (areroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHUCITOTHI, IJT5
€CTECTBEHHO-HAYYHOT'0 TTPOMIISI MPEACTABUTEIICH IPYTUX KIIACCOB
KHCJIOT), MOHOCaxapua0B (TJIF0K03bI), TUcaxapuaoB (caxapos3sbl),
rnoJincaxapuioB (Kpaxmasia U IeJUTI0JI03bI), aHUJINHA, aMUHOKHCIIOT,
0EJTKOB, UICKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH, Kay4yKOB,
IacTMacc

XuUMH4YeCcKu
AI3BLIK U
CHMBOJINKA

HWcmonp30Banue B yaeOHOU 1 mpodeCCHOHATBHON NS TEIIbHOCTH
XAMHYECKUX TEPMHUHOB U CUMBOJIUKH.

Ha3zBanue n3y4yeHHBIX BELIECTB 110 TPUBUAJIBHOU WJIU MEKAYHAPOAHOMU
HOMEHKJIAType U OTpPa’KE€HHE COCTaBa 3THUX COCAWUHEHHUH C MOMOIIBIO
XUMHUYIECKUX (POpMYIT.

OTpa’keHne XUMHUYECKHX ITPOIIECCOB C TIOMOIIIBI0 YPaBHEHU
XUMHYECKHX peaKLIni

XumMuyeckue
peakuuu

O0BsicHEeHHE CYIIIHOCTH XUMHYECKHUX MporeccoB. Knaccudukaimst
XUMHUYECKUX PEAKIIUH 110 pa3JIUYHBIM NPHU3HAKaM: YHCIIy U COCTaBy
OPOLYKTOB U pearceHToB, TeIIoBOMY 3¢ (deKTy, HanpaBiieHU!o, ¢dase,
HaAJIMYMIO KaTaJlu3aTopa, U3MEHEHUIO CTENEHEN OKHCIIEHUST DJIEMEH-TOB,
00pa3yIolnx BelIecTBa.

YcTaHOBKA MPU3HAKOB O0IIET0 U PAa3JIMYHOTO B TUTIOJIOTUW PEaKIIUi
J1J1s1 HEOPTraHUYECKOU U OpraHU4YeCKOU XUMUH .

Kiraccudukariys BeniecTB v MpoIeccoB ¢ TOYKH 3PSHUSI OKHUCIICHU SI-
BoccTaHOBJIeHHUsI. CoCcTaBII€HHE YPAaBHEHUHN peaKIHil C TOMOIIbIO
MeTo/ia JIEKTPOHHOro OanaHca.

OO0BsiICHEeHHEe 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU peaKIIuy 1
MOJIO>KEHHUSI XMMHYECKOI'0 PaBHOBECHS OT PA3JIMYHBIX (DaKTOPOB

XuMnueckui
IKCMEPUMEHT

BrinoHeHHMEe XUMHUYECKOI0 OKCIICPUMECHTA B ITOJTHOM COOTBCTCTBHUMU C
InpaBuUJIaMH 0€30I1aCHOCTH.

HaGJ’IIO,Z[eHI/Ie, (1)I/IKC3_I_II/I$I 1 OIIMCAHUC PE3YyJIbTATOB IIPOBCACHHOT'O
OKCIICpUMCHTA

XumMuyeckast
MH(popManus

ITpoBeneHMEe CaMOCTOSITEIIBHOT'O TIOMCKA XUMHUYECKONW HH(POpMAITIH C
HCITOJIb30BAHUEM Pa3JIMYHBIX UICTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MIHTepHeTa).
Hcnonmb30BaHME KOMIBIOTEPHBIX TEXHOJIOTHU 15T 00paboOTKH U
nepefadyu XuMUYIecKoil HHDOpMAaITUU U ee TIPEJICTABICHUST B
pa3u4aHbIX hopmax
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PacueTnbl o

XHMHYECKHUM
¢dopmysam u
YPaABHEHUSAIM

YcraHOBKA 3aBHUCUMOCTH MCIKAY Ka4eCTBCHHOMN M KOJIMYECTBCHHOM
CTOpOHaAMMU XUMHUNYCCKUX 00BEKTOB U IIPpOIECCOB.

Peiienue pacyYCeTHbBIX 3aJa4 I10 XUMHWYCCKUM (bOpMynaM U YpaBHCHHUAM

IIpoduiabHoe u
npo@peccuoHaAIbHO
3HAYMMOe
coaepsKkaHue

OO0BsicHeHNEe XUMHUYECKUX SIBJICHUH, IIPOUCXOASIIIINX B IPUPOE,

OBITY ¥ HAa TTPOU3BOJICTBE.

Omnpenenenne BO3MOKHOCTEH MPOTEKAHNSI XUMHUYECKUX PEBPAIICHUIH
B pa3JIMYHBIX YCIIOBUSIX.

CoOJroieHHe TIpaBUII IKOJIOTMYECKH TPAMOTHOT'O TTIOBEJACHUS B
OKpY>KaloleH cpene.

O1reHKa BIHMSTHUSI XMMHUYECKOT0 3arpsI3HCHU ST OKPY KalolIeil cpebl Ha
OpTraHMU3M 4YeJI0BeKa U JIPYTrue >KUBbIC OPraHU3MBI.

Cobronenue nmpaBuI 6€30MMacHOTO 00paNIeHUs C TOPIOYUMHA U
TOKCHUYHBIMHU BEIIECTBAMU, JIJA0OPATOPHBIM 000PYTOBAHHUEM.
IToaroToBKa pacTBOPOB 3a/JaHHON KOHIICHTPAIINH B OBITY 1 Ha
MIPOM3BOJICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH XMMHYECKOW HH(pOpMALINH,
MOCTYyTAaMIEeH U3 Pa3HbIX HCTOYHUKOB
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Y4eOHO-METOJUYECKOE U MaTe€pUaJIbHO-TEXHUYECKOE
oOecrnieueHHr e MporpaMmMbl YyUeOHOM AHUCIHUIUIUHBI « X MU ST

OcBoeHHne MporpaMMbl Y4YeOHOW JHUCHUIUIMHBI «XHUMHSD» IIpPEArojiaraeT HaJludue
KabuHeTa XMMHH C JlabopaTopueil U JabOpaHTCKOM KOMHATOM, B KOTOPOM HMEETCS
BO3MO>KHOCTh 00ECIIEYHTh CBOOOJHBIN NOCTyN B MHTEpHET BO BpeMsi y4eOHOTrO 3aHSITHUSI U
B MEPUOJ BHECYUCOHOM NS TCIILHOCTH CTYIACHTOB.

I[Tomerienmne KabuHeTa YIOBJICTBOPSICT TpeOOBaHUSM CanuTapHo-
SIHUACMHOJIOTHYCCKUX IpaBuil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIleHO
TUIIOBBIM 00OpyJOBaHMEM, YKa3aHHBIM B HACTOSIIIUX TPEeOOBAaHUSIX, B TOM YHCIIC
CHeNHMAJIN3UPOBAHHON y4ueOHOM Mebenpio M cpeacTBaMU OOy4YEeHHsI, JOCTATOYHBIMH JIJISI
BBITIOJTHEHUST TPEOOBAHUU K YPOBHIO TTOJATOTOBKH 00YYarOIIIAXCSI.

B xkabuHeTre wuMeeTcs CEHCOPHBIM MOHOOJIOK, TOCPEACTBOM KOTOPOTO YYaCTHUKH
00pa3oBaTeIILHOTO IIpoliecca MOTYT NPOCMAaTPUBATh BU3YaJIbHYIO MH(GOPMAIHIO TT0 XUMHUH,
co3/1aBaTh NPE3CHTAIINN, BHJIEOMAaTEepPHUAIIBI U T. II.

B cocTraB y4eOHO-METOIMYSCKOTO U MAaTePHUAIIbHO-TEXHUYECKOTO OCHAIIICHUsI KaOuHeTa
XUMHWUH BXOMSIT:

MHOTO(DYHKIITMOHAJIBHBIN KOMILICKC IIpernogaBaTess;

HWHTEpPaAKTHUBHAsI XUMHYECKasl JTadopaTopusi;

HaTypajbHble OO0OBEKTBI, MOJCIH, NOpUOOPHI W  HAOOPHI JUISI  MOCTAHOBKH
JIEMOHCTPAITMOHHOT'0 Y YYSHHYECKOI'0 IKCIIEPUMEHTA,

revyaTHbIe u SKpPaHHO-3BYKOBBIE cpeacTBa 00y4deHUsI; cpeacTBa HOBBIX
HH(OOPMAITHOHHBIX TEXHOJIOTHH;
PEaKTUBHI;

MEepEeYHHU OCHOBHOW U JIOTIOJITHUTEIBHOW YYEOHOM JIUTEepaTyphl; BCIIOMOraTelIbHOE

000pya0BaHUE U UHCTPYKIIHUH,

OoubnmuoTeuHbId QOH/I.

B 6ubmuoreunbrit GoHI BXOAAT YUEOHUKH U yueOHO-MeToaudecKkrue KoMIuieKThl (YMK),
pEeKOMEHJAOBaHHbIE WM JIOONYIIEHHBIE JIsI MCIIOJb30BaHUSI B TIPodeccCHoOHaAIbHBIX
o0pa3oBaTeJIbHBIX OpraHu3alUsIX, peaJu3yIIIUuX o00pa30oBaTEIbHYID HOpOorpaMMy
cpenHero obiero oopazoBanusi Ha 6a3ze OCHOBHOTO 00IIIeT0 0Opa30BaHUS.

Bbunbmmuoreunslid (oH JOMOJTHEH CIIPABOYHUKAMU, KHUTAMH JJIsI YTCHUS 110 XUMHH.

B mpomiecce ocBoeHUs1 mporpaMmbl y4eOHOM AUCIIUTIIIUHBI « XUMHUSD» CTYJAEHTBI UMEIOT
BO3MO>KHOCTH JIOCTyIIa K J3JICKTPOHHBIM YYEOHBIM MaTepuajiaM M0 XWUMHH, UMEIOITUMCS
B CBOOOJHOM J0CTyIle B ceTH MHTepHET (3JIEKTPOHHBIM KHUTaM, MPAKTUKyMaM, TecTaM,
matepuanam EI'D u ap.).
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PexoMmennyemas mureparypa

JJ1s1 cTy 1IeHTOB

Epoxun FO.M., Koeanesa H.5b. Xwumusi nist npodeccuii M crieuaibHOCTEH
TEXHHUYECKOTO M €CTECTBEHHO-HAYYHOTO TMpodmuiiei: y4eOHUK UIsT CTyI. YYPEKIACHUH
cpen. npod. obpazoBanusi. — M., 2019.

Tabpuensin O.C., Ocmpoymos H.I. Xumust nnss npodeccuii M clerralIbHOCTEH
TEXHUYECKOro Npoduiisi: YYeOHUK JUISI CTYA. YUYPEKIAeHUU cpen. npod. odpa3zoBaHUs. —
M., 2012.

Tabpuenan O.C., Ocmpoymos H.I"., Ocmpoymosa E.E. u op. Xumust niist ipodeccuii u
CIIEIIUAJIBHOCTEH €CTECTBEHHO-HAYUYHOT0 MPOPUIIsi: YUeOHUK IS CTYI. YUPEKJISCHUU Cpe/l.
npo¢. obpazoBanusi. — M., 2012.

Tabpuensin O.C., Ocmpoymos H.I'. Xumusi 1ist npodeccuii U crneuaaIbHOCTECH
COLIMATIbHO-PKOHOMHUYECKOT0O ¢ TyMaHUTApHOro mnpoduiei: yd4eOHUK IS CTY/I.
yUpexJaeHuu cpen. npod. odpaszoBanusi. — M., 2012.

Tabpuensan O.C., Ocmpoymos H.I'., Cnaoxkoe C.A., [Jopogheeca H.M. IlpakTukym: yue0.
rnmocobme JUIst CTy 1. yUYperKJIeHul cpen. pod. oopazoBanusi. — M., 2012.

Tabpuensan O.C., Ocmpoymos H.I'., Cnaorxoe C.A. Xumusi: 1mocobue Ajisi oAroTOBKHU
K EI'D: yueb. mocobue st cTya. yuperkaeHuil cpea. npod. odbpazoBanusi. — M., 2012.

T'abpuenan O.C., Jlvicoga I'.I". Xumusi. TecTbl, 3a1auu 1 yOpa>kKHEHUsI. y4debd. mmocodue
TSI CTYA. YUperKaeHuu cpen. npod. odpa3zoanusi. — M., 2012.

Epoxun FO.M. Xumusi: 3agaud U yHOpa>KHEeHHUs: y4de0. mnocobue Jisi CTYA.
yupexkJeHuu cpen. npod. odpazoBanusi. — M., 2014.

Epoxurn IO.M. COOpHUK TECTOBBIX 3aJaHUW MO XHUMHH: yded. mocodOue st CTY..
yaperxieHul cpen. npod. odpaszosanusi. — M., 2014.

Epoxun FO.M., Kosanesa H.5. Xumuss paiast npodeccuit H coelraJIbHOCTEH
TEXHUYECKOTO NPOGHIISI. DIIEKTPOHHBIN yU4eOHO-METOIMYECKH KoMIuiekc. — M., 2014.

Cnaorxoe C. A., Ocmpoymoe H.I., I'abpuensan O.C., Jlykvaunosa H.H. Xumust nnst
npodeccuii M CrenuaJIbHOCTEW TEXHUYECKOTro Mpoduisi. DIEKTPOHHOE MPHUIIOKECHHUE
(anmexTpoHHOE ydeOHOE W3JAaHHWe) IS CTYI. YYPE KIAeHHH cpen. npod. oOpa3zoBaHHUsi. —
M., 2014.

Jls mpennogaBaresis

denepanbHbli 3akoH oT 29.11.2012 Ne 273-d3 «OO6 ob6pazoBanum B Poccuiickoii
deneparmumn». [Ipukaz MuaucTepcTBa oOpa3oBanust U Hayku P®D ot 17.05.2012 Ne 413
«O06 yTBepkJeHUHU ¢eaepaIbHOIr0 TOCYJAapCTBEHHOr0 o00pa30oBaTeJIbHOIO CTaHJIapTa
cpeaHero (IoJHOro) obIero oopa3oBaHus .

IIpuka3z MunucrepcTBa obOpazoBaHust U Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHMM wu3MeHeHUM B IIpuka3z MwuHHUCTepcTBa oOpa3oBaHusT WU Hayku P®D or
17.05.2012 Ne 413 “O0  yTBep>KICHUU beneparbHOTO  TOCYAApPCTBEHHOTO
00pa30BaTeIbHOTO CTaHAApTa CpeHeTo (MOJTHOT0) 00I1Iero oOpa3oBaHus > .

[MTucemo JlemaprameHTa TrocylapCTBEHHOW MOJIUTUKH B cepe MOoAroToBKH padoumx
kagpoB u JAIIO Mwunob6pnaykum Poccum ot 17.03.2015 Ne 06-259 «PexomMeHmamuu 1o
OpraHMW3aluM TIOJIydeHUsI CpeIHero oO0mero oOpa3oBaHUsI B TMpeAeliax OCBOCHHS
o0pazoBaTeNbpHBIX IIpOTpaMM cpeaHero TpodecCHOHAJIBbHOTO o0pa3oBaHUsI Ha 0ase
OCHOBHOT'O 00IIIero o0pa3oBaHUsI C yUyeTOM TpeboBaHUM (eaepaibHbIX IocyJapCTBEHHBIX
0o0pa3oBaTEJIBHBIX CTAHIAPTOB M MOJIydaeMOW MPOodECCHH WITH CHEIHAIIBHOCTH CPEITHETO
nmpogeccuoHaIbHOT0 00pa30BaHUSD.

Tabpuenan O.C., Jlvicosa ['.I. Xumusi: KHUTra JUIsl TIperiojaBaTesisi: yde0.-MeToJ.
nmocooue. — M., 2012.

Tabpuensn O.C. u op. Xumusi ajiast npodeccuii U CHEerruaIbHOCTEH TEXHHUYECKOTO
npoduiist (3IEKTPOHHOE MTPUIIOKEHHE).
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HNuTepueT-pecypchl

www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbl ropb»). Www.hemi.wallst.ru
(O6paszoBarenbHBI  caliT I  HIKOJBHUKOB  «Xumwusi»).  Www.alhimikov. net
(O6pa3zoBaTeIbHBIN CANUT JJIsI IIIKOJILHUKOB).

www.chem. msu.su (DiekTpoHHast OMOJIHOTEKA 110 XUMHH).

www.enauki.ru  (uaTepHeT-u3gaHue Ui yuWTedied  «ECTeCTBEHHBIE  HAYKH»).
www. 1september.ru (meroamueckass rasera «IlepBoe ceHTsAOps1»). Www.hvsh.ru
(cxkypHan «XHUMHSI B IIIKOJIEY).

www. hij.ru (okypHan «XuMUsI U >KU3HBY).

www. chemistry-chemists.com (3JIeKTpOHHBIH >KypHaTT «XHUMUKH)
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