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1. IMogcHuTEABLHAS 3ANMUCKA

Pabouas mporpamma o01mieoOpa3oBaTeIbHON YyU4eOHONW AMCHUIUIUHBL <« XUMHUS»
npeaHa3HaueHa s u3ydeHuss xumuun B OI'BIIOY  «byiickoM TexHUKyMe
KEJIEe3HOOPOKHOTO  TpaHcmopTa KocTtpomckolt  obGnactu»  (fajgee  TEXHUKYM),
peanu3yronieM 00pa3oBaTeNIbHYI0 MPOTpaMMy CpEIHEro oO0mero oOpa3oBaHHs B
npenenax OCBOCHUS OCHOBHOM MpPOQECCHOHATIBLHON 00pa3oBaTENbHOW MPOTPaMMBbI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOrO 00IIero oOpa3oBaHUS NPU MOJATOTOBKE
CIEIMAIMCTOB CPEHETO 3BEHA.

PabGouass mporpamma paspaborana Ha ocHoBe TpeGoBanuii ®I'OC cpemnero
o01ero oOpa3oBaHus, MPEABSIBISIEMBIX K CTPYKTYpPE, COJIEPXKAHUIO M pe3yibTaTaM
OCBOCHHS Y4YeOHOW MWCIHUIUIMHBI «XWUMHS», B COOTBETCTBUU C PexomMeHmamusMu
M0 OpraHu3allid TOJyYEHHUsl CPEHEero oOIero oOpa3oBaHus B MpeAesiaX OCBOCHUS
00pa3oBaTEIbHBIX TPOrpaMM CpeIHEro MpodeCcCHOHATBLHOrO Oo0Opa3oBaHUs Ha Oa3ze

OCHOBHOrO0  00miero oOpa3oBaHHMs C y4e€TOM TpeOOBaHMIA (benepabHbIX
rOCy/lapCTBEHHBIX 00pa30BATEIbHBIX CTAHIAPTOB U IOJYy4aeMOH CHEIHAIbHOCTU
CpEIHEro npo(eCCHOHATILHOIO oOpa3oBaHUsI (mucemo  JlemaprameHTa

rOCy/lapCTBEHHOM IOJIUTUKA B cdepe MNOoAroroBku pabdouux kaapo u IO
MunucrepcTBa 06pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).
ConepxaHue nmporpaMMbl «XUMHs» HaAIPaBJIEHO Ha JOCTH)KEHUE CIIETYIOIINUX
eJen:

1. popMupoBanue y 00y4armuxcs yMEHHsI OLEHUBATh 3HAYUMOCTh XUMHUYECKOTO
3HAHMS JI51 KOKJIOTO YeJIOBEKa;

2. ¢popmMupoBaHrEe y OOyUaIOIUXCS EIOCTHOTO MPEACTABICHUS O MHUpPE M POIHU
XUMUU B CO3/JaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM KAapTUHBI MHUpPA; yMEHUS
OOBACHATh OOBEKTBI M TPOLECCHl OKPYKAIOIIEH JeUCTBUTEILHOCTU: MPUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOM, TEXHUYECKON Cpebl, — MCMOJb3YS ISl 3TOT0 XUMHUYECKUE
3HAHUS;

3. pazBuTHEe Yy OOydYalIIMXCA YMEHUW pasznudarh (akThl U OIICHKH,
CpaBHMBaTh OIICHOYHbBIC BBIBOJBI, BUIETh UX CBSA3b C KPUTEPUSMHU OLIEHOK M CBS3b
KPUTEPHUEB C OIPEACIICHHON CUCTEMOM IEHHOCTEH, (OpMyIUpOBaTh 1 0OOCHOBBIBAThH
COOCTBEHHYIO MO3HUIINIO;

4. mpuoOpereHue OOYyYaAIOMIMMUCS OMbITA PA3HOOOPA3HOM  JICSITEIBHOCTH,
MO3HAHUS U CaMOIMO3HAHHWSA; KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIHHOE
3HAUYEHHUE [UJISl Pa3MYHBIX BHJIOB JIEATEILHOCTH (HABBIKOB pEIICHHUs MpoOseMm,
NPUHATUSL ~ pelleHuH,  MOMCKa, aHanmu3a U oOpaboTkM  HMH(pOpMAaLUH,
KOMMYHUKATUBHBIX HAaBBIKOB, HABHIKOB HM3MEPEHUH, COTPYJIHUYECTBA, OE€30MaCHOIO
oOpalieHusi  BEIECTBAMH B IOBCEIHEBHOW XKU3HH).

B pabouyro mnporpamMmy  BKJIIOYEHO  COJEp)KaHME,  HAMNpaBlIEHHOE  Ha
dbopMHpOBaHHE Y CTYJEHTOB KOMIIETCHIIMM, HEOOXOJIMMBIX JJii Ka4eCTBEHHOTO
ocoerusi OIIOII CIIO nHa 6a3e OCHOBHOro o00IIero 0OOpa3oBaHUs C TMOJYyYEHHEM

cpemaHero oOImero o0pa3oBaHMs; MPOTPaMMbI IMOJATOTOBKH  CIICIIHAIMCTOB CPEIHETO
3BeHa (ITIICC3).



1.1. O0mas xapakTepuCTHKa Y4eOHOH TUCHUILTUHBI « X UMM »

XuMHSI — 3TO HayKa O BEIIEeCTBaX, UX COCTaBE€ W CTPOCHHUU, CBOWCTBAX U
NPEeBpAILICHUSX, 3HAYCHUH XHWMHUYECKHX BELIECTB, MaTepUaioB M MPOIIECCOB B
IPAKTUYECKOM JEeSITEIbHOCTH YeJIOBEKa.

Conepxanue  001e00pa3oBaTeIbHON  y4eOHOM — JAMCHMIUIMHBI  «XUMUS»
HaIpaBJICHO HAa YCBOCHHE OOYYAIONIMMHCS  OCHOBHBIX MOHSTHM, 3aKOHOB M TEOpUH
XUMUH; OBJAJICHUE YMEHUSMU HaO0IaTh XUMHYECKUE SBJICHUS, MPOBOJIUTH
XUMUYECKUN HKCIIEPUMEHT, MPOU3BOJUTH PACUEThl Ha OCHOBE XUMHUYECKHUX (HOpMYI
BEILIECTB M YPABHEHUM XNUMHUYECKUX PEAKIIUM.

B nponecce u3ydeHHs XMMHHM Y OOyYarOIIMXCsl Pa3BUBAIOTCA I103HABATEIIbHbBIC
UHTEPEChl U WHTEIUICKTyaJbHbIE CIHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIHHOM
NpUOOPETEHUN 3HAHWM MO XMMHHM B COOTBETCTBHHM C BO3HHKAIOUIMMH XKU3HEHHBIMU
npoOjeMaM, BOCIUTBHIBAETCS OEpeKHOE OTHOLIEHHWS K MPUPOJE, HNOHUMaHUE
3I0pOBOro 00pa3a MU3HH, HEOOXOJMMOCTH MPEAYyNpPEXICHUS SBICHUN, HAHOCSIIHUX
Bpel 3I0pPOBBI0O M OKpyxawmen cpene. OHM OCBaMBAalOT MPUEMBI TPaMOTHOIO,
0€30MacHOr0 UCHOJb30BAaHUSI XMMHUYECKUX BELIECTB U MaTEpUaJIOB, NMPUMEHSEMBIX B
OBITY, CEJIbCKOM XO35IIICTBE U Ha IPOU3BOCTBE.

[Ipu  CcTpyKTypupOBaHUM  coJepkKaHHMs  0O0IIeoOpa3oBaTeNbHON  yueOHOM
JUCIUIUIMHBL ~ JUISI TEXHMKyMa, Y4YUThIBajdach  OOBEKTHBHAs  peajbHOCTh —
HEOOJbIION 00bEM YacoB, OTIYIIEHHBIX Ha HW3YYEHHME XHUMHHM U CTPEMJICHHE
MaKCUMaJbHO COOTBETCTBOBaTh  HJAESIM  pa3BuBawomiero ooOydenud. Iloatomy
TEOPETHYECKHE  BOMPOCHI ~ MAKCUMaJIbHO CMELIEHbl K  Hayaly  HM3Yy4YeHUs
OUCUUIUIMHBL, C  TeM,  4YTOObl  mocienyromuid  (akTHYEeCKU MaTepuan
paccMaTpHUBajICs HA OCHOBE M3YUYEHHBIX TEOPUH.

Peanuzanus 1eAyKTUBHOTO MOAXOAA K U3YYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO
TaKMX JIOTUYECKUX OIEpaluid MBIIUICHUS, KaK aHalu3 M CHUHTE3, 0000IleHue u
KOHKpETHU3alsl, CPABHEHUE U AHAJIOTHSI, CHCTEMAaTH3alusl U Kilaccuukanus u ap.

N3ydyeHne XUMHM B TEXHUKYME, HUMEET CBOM OCOOEHHOCTHM B 3aBHUCHUMOCTH OT

npobus TpoPeCcCHOHATIBHOIO O00pa30BaHUSA. ITO BBIPAXKAECTCA B  COJICPKAHUU
oOyueHHusi, KOJIMYECTBE YAaCOB, BBIIEISEMBIX Ha M3yYE€HUE OTICIbHBIX TEM
MporpamMMbl, TIyOMHE WX OCBOCHHMS OOydJaloImUMHCSI, O00beME H  XapakTepe
MPAKTUYECKUX 3aHATHH, BHJIaX BHEAYAUTOPHOU CAMOCTOSTEIHHONU PabOThI CTYECHTOB.
IIpn ocBoeHMHM cCHEUHATBHOCTH «TexHuYecKkas HKCILTyaTalys MOABUKHOTO COCTaBa
KEJIE3HBIX JOPOr» TEXHUYECKOTo Mpoduiasi MpodecCHOHATbHOTO 00pa30BaHus XUMUS
n3yuaetcs 6ojee yriyosieHo Kak npoduiibHas yueOHast AUCIUILINHA.
Cneunduka u3ydeHUs XUMHHM TpU OBJIAJECHUU cHenuaibHocTH «TexHuueckas
AKCIUTyaTalisi MOJBMXKHOTO COCTaBa JKEJE3HBIX JOpPOr» TEXHUYECKOro mpous
OoTpakeHa B KaxJoi Teme pazgena «ConepxaHue yueOHOM NUCLUIUIMHBD) B pyOpuUKe
«IIpodunpHble 1 MPopecCUOHANTBHO 3HAUUMBbIE DIIEMEHTBI COJIEPKAHUS.

OTOT KOMIIOHEHT peamu3yeTcss Mpu HMHAMBUAYAJBHOM  CamMOCTOSATEIbHOM
pabote oOyuaromuxcsi (HamucaHWUu pedepaTroB, MOATOTOBKE COOOIIECHUH, 3aIUTE
MPOEKTOB), B IMpoliecce Y4eOHON IeATENbHOCTH MOJl PYKOBOJCTBOM IMpemojaBaTess
(BBIIOJIHEHUM ~ XUMHYECKOTO OJKCIEpUMEHTa —  JaOOpaTOpHBIX  ONBITOB U
MPaKTUYECKUX padOT, PELIEHUU NPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33]a4 U T.

1.).



B mpomecce wu3ydeHUsST XUMHHM TEOPETUYECKHUE CBEIEHUS JIOMOJIHSIOTCS

JEMOHCTPAlUSIMH,  JIAOOPATOPHHIMA ~ OMNBITAMH W NPAKTHYECKUMHU  3aHITHSIMHU.
3HAUUTENFHOE MECTO OTBOAMUTCS XMMHYECKOMY OJKcrnepuMeHTy. OH OTKphIBaeT
BO3MOXHOCTh (POPMHUPOBATh Yy 0Oy4arOUIMXCsl CIElUaIbHbIE MPEJAMETHbIE YMEHUS:
paboTatb C BENIECTBAMH, BBINOJHATh MPOCThIE XMUMHYECKHUE OIBITHI, YYUTh
0e30macHOMY W OJKOJOTMYECKM TIpaMOTHOMY  OOpalleHHI0 C BeIleCTBAMH,
MaTepHallaMU U MpolieccaMu B OBITY U Ha POU3BOCTBE.
JUist  opraHu3aldd — BHEAyJUTOPHOM  CaMOCTOSITENIBHOM  pabOThl  CTYJIEHTOB,
OBJIAJICBAIONINX CIEUUATBLHOCTBIO «TexHuyeckast sKcIuTyaTalusi MOJIBUKHOIO COCTaBa
KEJIE3HBIX JIOPOT» TEXHUYECKOro Mpodmis MpoQecCHoHANbHOTO 00pa3oBaHUs,
MPEJCTABIICH NPUMEPHBIN TMepedeHb pedepaToB (IOKIAI0B), HHAUBUIYATbHBIX
MIPOEKTOB.

B nmpomecce wu3ydeHHWss XWMHHM BaXHO (HOpPMHpPOBATH HH(DOPMAIMOHHYIO
KOMITETCHTHOCTh OOydarommxcs. I[loaToMy Tipu oOpraHu3alue CaMOCTOSTEIBHOMN
paboThI HEO0OXO0IUMO aKIICHTUPOBaTh BHUMaHHME OOYYalOIIUXCAd Ha TIOUCKE
uHdopmanuu B cpeiacTBax MaccMmenua, WHrepHere, yueOHOM W crenUaTbHON
JUTEPATYpE C COOTBETCTBYIOIIMM OGMOPMIICHHEM U MPEACTABICHUEM PE3yIbTaTOB.

N3yuenue obmieoOpa3zoBaTeIbHON y4eOHOM AUCIUIUIMHBI « XUMHUS 3aBEpPIIACTCS
nojBeIcHUeM HTOroB B ¢opMme audPepeHIMpOBaHHOTO 3adeTa B  paMKax
MIPOMEXYTOUHOM aTTecTauun crygeHToB B mpouecce ocBoenuss OIIOIT CIIO ¢
moIy4yeHreM cpeanero oomiero oopazoanus (I1ITICC3.)

1.2. MecTo y4eOHOIi TUCHUIIMHBI B y4eOHOM IJIaHe

Y4yeOHas NUCIMIUIMHA «XUMHS» SBISICTCS y4eOHBIM TPEIMETOM IO BEIOOPY W3
oOsi3atennbHOM  mpenaMmeTHo obnactu  «EctectBenHble Hayku» DOI'OC  cpeanero
o01iero oOpazoBaHUsI.

B Texnukyme yaeOHas JTUCITUTITHA «XuUMUD) U3yJaeTcs B
obmeoo6pazoBarenpbHoM 1uKiIe ydeOHoro OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHusl ¢ MoyiydeHueM cpennero oomiero oopazoanus (IIIICC3).

B yueOnbix mmanax [MIICC3 mecto y4eOHOW AMCHMIUIMHBI «XHUMHS» — B COCTaBe
0011e00pa3oBaTeNbHbIX  yU4€OHBIX JUCHUIUIMH TI0 BBIOOPY, (OPMHUPYEMBIX U3
o0s3aTenbHBIX peaMeTHBIX obmacteit ®I'OC cpemgnero oOmiero oOpa3oBaHUs, IS
cnienuaibHOCTH « TeXHIYecKas IKCIUTyaTalusl MOBUYKHOTO COCTaBa JKEIE3HBIX JI0POT»
TEXHUYECKOTO TpoduiIsi podheCcCUOHATIBHOTO 00pa30BaHus.

1.3. Pe3yabTaThbl 0OCBOCHUS] YUeOHOM TUCIUNIMHBI

OcBoeHMe colepKaHusl Yy4eOHOM JUCHUIUIMHBI «XUMHUS», 00ecrneunBaeT
JTOCTUKEHUE CTYJCHTAMHU CJICIYIOIIUX Pe3yJbTATOB:

JIUYHOCHHbBIX:

- YYBCTBO TOPJOCTHM U YBOXKEHUS K HUCTOPUU U JOCTHKEHUSIM OTE€UECTBEHHOM
XUMUYECKON HayKH, XUMHUYECKA TPaMOTHOE TOBEACHHE B MNpodheCcCHOHATHHON
NEeSTETPHOCTH U B OBITY MPU 0OpaIeHnH C XUMHUYECKUMU BEIECTBAMH, MaTepUaIaMu 1
MPOIIECCaAMHU;



- TOTOBHOCTh K MPOJOJDKEHUIO OOpa30oBaHMsS W TOBBIICHHUS KBAaTH(PHUKAIUU B
n30paHHON TPO(ECCHOHATBFHONW JEATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIETEHLIUN B 3TOM;

- YMEHHME HCIOJIb30BaTh JOCTH)KEHHUS COBPEMEHHOM XHUMUYECKOM HAyKu W
XUMHUYECKUX TEXHOJOTMM JUIs TIOBBIIIEHHS COOCTBEHHOIO HWHTEIIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHON IPO(ECCUOHATIBHON e TENbHOCTH;

MemanpeomMemHuuix :

- WCIIOJIb30BAHME  Pa3JIMYHBIX BHUJIOB  IO3HABATEIBHOW  JEATENIBHOCTH U
OCHOBHBIX MHTEJUIEKTYaJbHBIX oONepanuil (IOCTaHOBKM 3anauyd, (OpMYJIMPOBAHUSA
TUIOTE3, aHajh3a U CHHTE3a, CPAaBHEHHUS, OOOOIEHHUs, CUCTEMAaTH3alluH, BBISBICHUS
MPUYUHHO-CJICICTBEHHBIX CBs3€H, MOMCKAa aHAJIOTrOB, (POPMYIMPOBAHUS BBHIBOJOB) IS
pelIeHus] [OCTaBJIEHHOW 3a/ayd, IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS
(HaOmrolleHHs, HAYYHOTO 3KCHEPUMEHTAa) A HU3Y4YEHUS pa3JIMYHbIX CTOPOH
XUMUYECKUX OOBEKTOB U IPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh
CTaJIKUBATHCS B Mpo(hecCHOHAIBHOU cdepe;

- HUCHOJb30BAHUE PA3IMUHBIX MCTOYHUKOB JUJI TOJIYYEHHUS XUMHUYECKOH
uH(bOpMalli, yMEHHE OLEHUTh €€ JOCTOBEPHOCTh Ui JIOCTHIKEHHUS XOPOLIUX
pe3yJIbTaTOB B MPOQPECCUOHANTBHOM Cdepe;

npeomemHulx:

- c(popMHpPOBAaHHOCTh MpPEJICTAaBICHU O MECT€ XUMHUHU B COBPEMEHHOMN
HAayyHOM KapTHMHE MUpPA; MOHMMAHHE POJM XMMHHM B (OPMUPOBAHHUU Kpyrosopa Hu
(YHKIMOHAJIBLHON rPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHHS] MPAKTUYECKUX 3a/1a4;

- BJQJICHHE OCHOBOIOJATAIONUMH XUMHYECKUMH TOHSATHSIMH, TEOPHUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTAMH;  YBEPEHHOE  MOJb30BAHME  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJIAJICHUE OCHOBHBIMU METOAAMH HAyYHOTO TO3HAHUA, HUCIOJb3yEeMbIMH B
XUMUHU: HaONIOJEHUEM, ONHCAHUEM, HM3MEPEHUEM, OKCIIEPUMEHTOM; yMEHUE
o0pabaTeiBaTh, OOBACHATH PE3yabTaThl MPOBEJACHHBIX OMNBITOB M JieJaTh BBIBOIBI;
TOTOBHOCTh U CHOCOOHOCTh TPHUMEHATH METOJbl TO3HAHUA TMPU PEUICHUU
MPAKTUYECKUX 3a]1ay;

- c(hOpMHUPOBAHHOCTh  yYMEHMsI  JaBaThb  KOJMYECTBEHHbIE  OLEHKHM U
MPOU3BOJUTH PACUYETHI IO XMMUUYECKUM (POPMYJIaM U ypaBHEHUSIM;

- BJIaJICHUE NPAaBUJIAaMU TEXHUKUA OE€30MACHOCTH MPHU HCIOIb30BAHUH XUMHUECKHX
BEILECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMU MO OTHOIICHUIO K XUMHYECKOU
nH(popMaIuu, NoJy4yaeMoi U3 pa3HbIX HCTOYHUKOB.



2. ConepxaHue y4eOHOM TUCUMIINHBI
BBenenue
HayuHble MeTO/Ibl MO3HAHUS BEUIECTB U XUMUYECKUX SIBIICHUI. POJib SKCIEpUMEHTa U
TEOpUM B XUMHUU. MOJAECIMPOBAHUE XUMHYECKMX IPOIECCOB. 3HAYECHHE XUMHUM IIpU
OCBOCHHMHU CIEIUAIBHOCTH «TexHHueckas »HKCIUlyaTalldsi MOABMKHOTO COCTaBa
KEJIE3HBIX JOPOT» TEXHUUYECKOTO IMpoduis mpodheCcCHOHATBHOTO 00pa3oBaHusl.

2.1. O01as U HeopraHuvecKass XuMusi
2.1.1. OcHOBHbBIE MOHSATHS U 32AKOHbI XHMHUH

OcHoBHBIE mOHATHS XuMUU. BemectBo. AtoMm. Monekymna. XUMHYECKHMA
sanemeHT. Aumotponus. IlpocTeie U crnokHbie BemlecTBa. KadecTBEHHBIM W
KOJIMYECTBEHHBIN COCTaB BEIIECCTB. XUMUYECKUE 3HAKU u bopMyIIHL.
OTHOCHUTENbHBIC aTOMHAsi M MOJIEKYJIsipHasi Mmacchl. KoamdecTBo BellecTna.

OcHoBHbIE 3aKOHBI XUMHUH. CTEXHOMETpHS. 3AKOH COXPAaHECHHSI MacChl BEIIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOW CTPYKTYphl. 3aKOH ABOTrajapo u
CJIEACTBUS U3 HETO.

PacuetHple 3a7auM Ha HAXOXKJIEHHE OTHOCHUTEIIBHOW MOJIEKYJSIPHOW MAacCChl,
ONpEeIeJICHHNE MACCOBOM JOJIM XUMHUYECKUX JJIEMEHTOB B CJIO)KHOM BEILIECTBE.

Jemoncmpavyuu

Mopenu aToMOB XUMUYECKHUX JIEMEHTOB.

Mogenu MoOJEKya TPOCTBIX M CJIOXKHBIX BEIMIECTB (LIAPOCTEPKHEBBIE U
Crroapta—Dbpurieba).

Kosnnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopsle BemecTBa KOIUYECTBOM | MOJIB.

Mopenb MOISIpHOTO 00beMa ra3oB.

Annorponus gocdopa, KHCI0poa, 0JI0Ba.

Ilpopunvnuvie u npogeccuonanvho 3HaUUMbBIE INEMEHMbBL COOEPIHCAHUA.
AmoTtpornHbie MOAU(UKAIIMK YTIiiepoaa (aamas, rpaduT), Kuciaopoa (KHUCIOpo/I, 030H),
oJsioBa (cepoe u 6enoe 010B0). [loHATHE 0 XUMHUECKON TEXHOJIOTUH, OMOTEXHOJOTUH 1
HaHOTEXHOJIOTUHU.

2.1.2. llepuoguyeckuii 3akoH u [lepuoaguyeckasi cucTeMa XUMHYECKUX
3jieMeHTOB /.. MenaesieeBa u cTpOeHHUE aTOMA

[Teppognueckuii 3axkon J.M.MengeneeBa. OtkpbiTnie [l. . MeHneneeBbiM
ITepuoauueckoro 3akona. [lepronuueckuit 3akon B popmynuporke . . Menpaeneena.

[Tepuonuyeckas TabnuIa XUMUYECKUX JIEMEHTOB — rpaduueckoe oToOpaxKeHue
nepuoandeckoro 3akoHa. CTpykTypa MEpUOIMYECKON TaOIUIIbl: TepuoAbl (Majbie U
OoJIbIlIKE), TPYIIHI (TJIaBHAS U TTOOOYHAs).

Crpoenne atoma u Ilepuoamueckuii 3axkon JI. U. MenpeneeBa. Atom —
CIOXHAasi yactuua. Sapo (OpOTOHBI M HEWTPOHBI) M BJIEKTPOHHAST 000JOYKAa.
N3oronel. CTpoeHHe JIEKTPOHHBIX O00JOYEK aTOMOB DJIEMEHTOB MAalbIX MEPHOOB.
OcoOEHHOCTH ~ CTPOCHHS DJEKTPOHHBIX OOOJIOYEK AaTOMOB JJIEMEHTOB OOJIBIITUX
neproioB (mepexoaHbIx deMeHToB). [lonstne o0 opOutansx. s-, p- u d-opOutanm.
DneKTpoHHBIE KOH(UTYypali aTOMOB XHMHUYECKHX DJIEMEHTOB.



CoBpemeHHas dbopMyIMpoBKa ITepuoauyeckoro 3aKOHA. 3HayeHue
ITepuonnueckoro 3akoHa u llepmoguueckod CHCTEMBI XUMHYECKHX DJIEMEHTOB [l.
N. MenpneneeBa mid pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

Jlemoncmpayuu

Paznuunsie opmbr [lepuoanueckoil cuctemMbl XUMHUYECKHX 23jeMeHToB JI. M.
Menneneesna.

Junamuyeckue Tabnuibl 11t MojenupoBanus [lepuoanueckoil CUCTEMBI.

DJIeKTpU3alLMs TE U UX B3aUMOJICHCTBUE.

Jlabopamopnuwiii onvim

1. MopenupoBanue IIOCTPOCHUSA Ilepnognueckon TaOJIHILIBI
XUMHUYECKUX JJIEMEHTOB.

Ilpoghunvuvie u npogeccuonanvno 3Hauumvie 3I1EMEHMbL COOEPHCAHUAL.
PagnoaktuBHOCTh. MCmonb30BaHHE pAaIMOAKTUBHBIX H30TONOB B TEXHUYECKUX
neisix. PEHTreHOBCKOE HW3IydY€HHUE W €ro MCIIOJIb30BAHME B TEXHUKE W MEIUIIMHE.
MopaenupoBaHue Kak METOJ MPOTrHO3UPOBAHUS CUTYyallMU Ha MPOU3BO/JICTBE.

2.1.3. CtpoeHue BeuiecTBa

HNonnas xummnyeckasi cBs3b. KaTnonsl, nx 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe
mpoiiecca OKHCIEeHHMs. AHHOHBI, WX oOOpa3oBaHHE€ U3 aTOMOB B pe3yJjbTaTe
rpolecca BOCCTaHOBJIEHUs. VIOHHAs CBSA3b Kak CBsI3b MEXKJY KaTMOHAMU U aHHUOHAMU
3a CHET dJIEKTpocTaTHueckoro mnputsikeHus. Kiaccudukanus HMOHOB: IO COCTaBy,
3HAKy 3apsijia, HaJIUYUIO TUJpaTHOW 00070uku. VIOHHBIE KPUCTAIUTMYECKUE PEUICTKU.
CBOMCTBA BEMIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKU.

KoBanenTtHass xumu4eckass cBsi3b. MexaHu3M 00pa3oBaHHsS KOBAJIEHTHOMU
cBsi3u  (OOMEHHBII M JJOHOPHO-aKIENTOPHBIN). DIIEKTPOOTPULATEIIBHOCTD.
KoBanienTHple mONsipHas U HenojsipHas CBA3U. KpaTHOCTh KOBAJEHTHOW CBSI3H.
MonekynsipHble ¥ aTOMHBIE KpUCTaUIMYECKuEe pemeTku. CBONCTBA BEIIECTB C
MOJICKYJISIPHBIMA 1 aTOMHBIMHM KPUCTAJUIMYECKUMHU PEIIETKAMMU.

Merasnnueckass CBfA3b. Meramyeckass KpHUCTaJUIMYECKas peElIeTKa W
METaJUIMYECKasl XUMUYECKas CBsA3b. PU3NUECKHUE CBOMCTBA METAIIJIOB.

ArperaTtHbie COCTOSIHUSI BelIeCTB M BOJAOPOJHAS CBA3b. TBepaoe, KUIKOE U
razoo0pa3Hoe cocTosHus BemiecTB. llepexon BemiecTBa M3 OAHOIO arperaTHOro
COCTOsIHUA B ipyroe. BonopoaHas cBA3b.

Yucrele BemectBa M cMecd. [loHsatue o cmecu BemecTtB. ['OMOreHHmlie U
reteporeddbie cMmecu. CocTaB cmeceil: o0ObeMHass M MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MaccoBas JOJIsI IPUMECEN.

Jucnepcubie cucrembl. [loHstue o aucnepcHoil cucreme. JucnepcHas daza u
nucnepcuonHas cpena. Knaccupukauus gucnepcHbix cucteM. [IoHATHE O KOJUTOMAHBIX
CUCTEMAX.

Hemoncmpauuu

Mopenp KpUCTAIIIMYECKON PEIIETKU XJIOpUAA HATPUS.

OO6pa3ibl MUHEPAJIOB ¢ MIOHHOM KPUCTATMYECKOM PEIIeTKOM: KalblUTa, rajuTa.

Mojenu KpUCTATHYECKUX PEIIETOK «CYXOTro Jbaa» (WM Moja), anmasa, rpadura
(wnu xBapua).

[Tpubopsl HA KUJKUX KpUCTaJLIaX.

OOpasupl pa3nUyYHBIX AUCIEPCHBIX CUCTEM: IMYJIBbCHM, CYCHEH3UH, a’po30JieH,
reseu v 3051ei.
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Koarynsauus.

Cunepesuc.

Oddext Tunnans.

Jlabopamopnvie onvimuol

1. O3nHakomIiieHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

IIpopuabubie U NPoPecCHOHANBLHO 3HAYUMBIC JJIEMEHTbI COACPKAHMSL.
[TonsipHOCTH CBSI3U U MOJSAPHOCTH MosieKynbl. Konpencanusa. Tekydectb. Bosronka.
Kpucrammuzanus. CyOnumanus u aecyonumanus. AHoMaiud (U3HUECKUX CBOMCTB
BoAbl. Kuakue KpucTtamwibl. MuHepanbl M TOpPHbIE MOPOABI KaK MPHUPOIAHBIE CMECH.
OMynbCUM W CycHeH3ud. 3o0iau (B TOM 4HCIe a3po3oiiv) W reiau. Koarymsous.
Cunepesuc.

2.1.4. Boga. PacTBopbl. DJIeKTPOJIMTHYECKAS JUCCOLMALINS

Boxa. PacrBopsbl. PacrBopenme. Boma kak pactBoputens. PacTtBopuMocTb
BellecTB. HachlllleHHbIe, HEHACHIILIEHHBIE, IMEPECHIIIEHHbIE PACTBOPBI. 3aBUCHMOCTh
pPacTBOPUMOCTH Ta30B, KUJIKOCTEH M TBEPIbIX BELIECTB OT Pa3IUYHbIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOI'O BEILIECTBA.

DVIEKTPOJIUTHYECKAS  JMCCONMANUsS.  OJEKTPOJMUTBI M HEIJIEKTPOUTHI.
DnexkTposuThYecKast Aucconnanys. MexXaHu3Mbl AJIEKTPOJIUTHYECKON JUCCOLMALINU
JUISL BELIECTB C pAa3JIMYHBIMU TUIIAMU XUMHYECKOM CBSI3U. ['MApaTHMpoBaHHbBIE U
HEruApaTupoBaHHble HOHBI. CTENEHb AMEKTPOIUTHYECKON nuccounannu. CUIBHBIE U
cinabple  AEeKTpoJuThl. OCHOBHBIE  MOJIOKEHUS  TEOPUM  AJIEKTPOJIUTUYECKOU
aucconuanyu. Kucinorel, OCHOBaHUS U COJIA KaK AJIEKTPOIUTHI.

Hemoncmpauuu

PacTBOpUMOCTH BEUIECTB B BOJE.

Cobupanuie razoB METOJOM BBITECHEHHUS BOJIBI.

PacTBOpeHnue B BoA€ CEpHOM KUCIIOTHI U COJIEH aMMOHHUSI.

OO6pa3ibl KpUCTALUIOTUAPATOB.

N3roroBiieHrE TUIICOBOM MOBSI3KH.

HcnbiTanue pacTBOPOB  AJEKTPOJIUTOB M HEIEKTPOJIMTOB HAa  MPEAMET
JUCCOLIMALINH.

3aBUCUMOCTb CTEIIEHH HJIEKTPOJIUTUYECKON JUCCOLMALMU YKCYCHOM KHCIIOTBI
OT pa30aBlieHUsI PacTBOPA.

JIBUKEHUE OKPAILIEHHBIX HOHOB B 3JIEKTPUYECKOM MOJIE.

[IpuroroBieHue KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonurtsl.

OO0pa3ipl MUHEPAJIbHBIX BOJ Pa3JIMYHOTO HA3HAYEHUS.

Ilpakmuueckoe 3anamue

1. Omnpenenenue pacTBopa 3aJaHHOW KOHIIEHTPALUU.

IIpopuiabHbie U NPOPecCHOHANBLHO 3HAYUMBIE 3JJIEMEHTbI COAEPKAHUA.
PactBopenue kak (Qusuko-xumuueckuid mpoiecc. TemnoBbie 3(PGEKTs  MpU
pactBopenun. Kpucramnoruapatel. Pemenre 3a1a4 Ha MaCCOBYIO IO PaCTBOPEHHOTO
BenlecTBa. [I[pumeHeHne BOAbl B TEXHHUYECKUX LeEsAX. JKECTKOCTh BOABI M CIIOCOOBI
ee ycTpaHeHus.. MUHEpaTbHbIE BOJBI.

2.1.5. Knaccuukanusi HeOpraHu4eckux coeiMHeHuii 1 MX CBOMCTBA
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Kucnorsl u ux cBoiicTBa. KuCIOThl Kak 53IEKTPOJUTHI, WX KiacCUpUKALUA
[0  pa3IM4YHbIM TMpU3HAKaM. XHUMHYECKUE CBOMCTBAa KHUCJIOT B CBETE€ TEOpUU
ANEKTPOIUTUUECKON IYCCOLMALINH. OcobenHoctu B3aUMO/JICUCTBUS
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT ¢ MeTaiiaMu. OCHOBHBIE CIIOCOOBI
MOJIYYEHHUSI KACIIOTHI.

OcHoBaHusl U UX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KiacCUpUKAIUSI
0 pPa3MYHbIM IMpU3HAKaM. XHMHYECKHE CBOKWCTBA OCHOBAaHHMI B CBETE€ TEOPUU
ANEKTPOIUTUYECKON THUCCOUMANMU. Pa3nokeHne HEpaCTBOPUMBIX B BOJE OCHOBAHHUIA.
OcHOBHBIE CIOCOOBI TOJTYYEHUS] OCHOBAHU.

Comu um ux cpoiicrBa. Conn kKak 3yekTponuTbl. Cojin CpeaHue, KUCIble U
OCHOBHbIE. XUMHYECKHE CBOMCTBA COJIEM B CBETE TEOPUH DICKTPOJIUTHUYECKON
nucconuanuu. CriocoObl moaydeHus coyeul. 'maponus coneil.

Oxcuasl U ux cBoiictBa. CoyieoOpa3yromye W HECOJICo0pa3yronue OKCHUJIBL.
OcHoBHbIe, aM(OTEPHBIE U KUCIOTHBIE OKCHUJIBI. 3aBUCHUMOCThH XapaKTepa OKCHJa OT
CTEMIEHH OKHUCJICHUS OO0pa3ylollero ero Merajia. XHUMHUUYECKHE CBOWCTBA OKCHJIOB.
[Tomy4yeHnue okcUaoB.

Jemoncmpavyuu

B3aumopericTBre a30THOW U KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIIIaMH.

['openue docdopa 1 pacTBOpeHUE MPOIyKTa TOPEHUS B BOJIE.

[Toydyenue u cBoiictBa aMmpOTEPHOTO THAPOKCUIA.

HeoOpatumebiit tuiponu3 kapOuaa Kamblus.

OO6paTuMbIil TUAPOIU3 COJIEH PA3IMYHOTO THUIIA.

Jlabopamopnuvie onvimol

1. HcnbiTanne pacTBOPOB WIEIOYEN HHANKATOPAMM.
2. B3aumoeiicTBre METAILIIOB C KMCJIOTAMM.
3. B3aumoeiicTBre cojieil ¢ MeTaJLUIaMU.

Ilpogpunvnuvie u npogeccuonanvno 3HauUUMbBIE INEMEHMbBL COOEPIHCAHUSA.
[IpaBuna pa3z0aBieHuss cepHOMl KHUCIOTHL. Fcnonb30BaHWE CEpPHOM KHUCIOTHI B
IIPOMBINUIEHHOCTH. ENKMe 1menoun, uX UCIOIb30BaHUE B IPOMBIIUICHHOCTH. [anieHas
U HeramieHass Hu3BeCTb, WX IMPUMEHEHHWE B CTPOMTENbCTBE. lurnc u anedactp,
ruricoanue. Ilonatue o pH pactBopa. KucmorHas, menodnasi, HeMTpaiapHas cpena
pPacTBOpPOB.

2.1.6. XumMuuyeckue peakuuu

Knaccudpuxkauusa xumuyeckKux peaxkumi. Peakuuu coennHeHus, pas3ioxKeHus,
3amenienusi, oOmena. Karamutuueckue peakiuu. OOpatumble M HEOOpaTUMBbIE
peakuuu. ['OMOreHHbIE W TETEPOr€HHBIE  PEAKIUU. OJK30TEPMHUYECKHUE U
SHAOTEPMUYECKHE  peakuuu.  TemnoBod  3hdEKT  XUMHYECKMX  peakUui.
Tepmoxumuyeckre ypaBHEHHUS.

OKHCINTETIBHO-BOCCTAHOBUTEILHbIE peakuuu. CreneHp OKHCIICHHS.
Okucnaurens W BOCCTaHOBJIEHME. BoccraHoBuTens W okuciieHHe.  Meton
AIEKTPOHHOTO OanaHca TUISt COCTAaBJICHHUSI YPAaBHEHUM OKHCIUTEJIBHO-
BOCCTAHOBUTEIbHBIX PEAKLINN.

Cxopocth xumMuveckux peakuuii. [IoHATHE O CKOPOCTH XMMHYECKUX PEAKLIUU.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKUX PEAKIHM OT pa3iuyHbIX (DAKTOPOB: HPUPOJBI
pearupyronmx  BEUIeCTB, WX  KOHLEHTpPAallMM, TEMIEPaTypbl, MOBEPXHOCTH
CONPUKOCHOBEHMS U UCIIOJIb30BaHUs KaTaIU3aTOPOB.
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Oo0paTumocTh XuMH4YecKHX peaknuii. OOpaTuMble W HEOOpAaTUMBIE PEAKIUU.
XUMHUYECKOE PABHOBECUE U CIIOCOOBI €T0 CMEIIEHUS.

Jlemoncmpayuu

[Ipumepsl HEOOpaTUMBIX peaKIUi, UIYIIUX C 0Opa3oBaHHEM OCajKa, rasa Wiu
BOJIBI.

3aBUCHUMOCTh CKOPOCTH PEAKLIMU OT MPUPOIbI PEATUPYIOIINX BEUIECTB.

B3auMoeiicTBue pacTBOPOB CEpPHOM KHUCIOTHI C PaCTBOPAMU THOCYJIb(aTa HATPUs
Pa3MYHON KOHIIEHTPAIMU U TEMIIEPATYPHI.

Mopenb KUISIIETo CIOs.

3aBUCUMOCTh CKOPOCTH XMMHUUYECKON peakIuu OT MPUCYTCTBUS KaTajau3zaTopa Ha
MpUMEpEe Pa3lIOKEHUs MEPOKCUIAa BOJOPOJAa C TMOMOIIbIO JUOKCHAA Maprasia Hu
KaTanasbl.

Mogenb 35eKTpoausepa.

Mogenb 3JIeKTPOJIM3HON BaHHBI JJIs1 TTOTYYEHUS AJTFOMUHMUS.

Mozeinp KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnwie onvimuol

1. Peaknuus 3aMelieHuss MeIn KEJIE30M B paCTBOPE MEAHOTO KyIlopoca.
2. 3aBUCHUMOCTh CKOPOCTHM B3aUMOJECHCTBHSI COJISIHOM KHUCIOTBI C
MeTajllaMd OT HMX HPHUPOJIBI.

Ilpogpunvnvie u npogheccuonanvno 3HauuUMble 3INEMEHMbL COOEPHCAHUA.

[lonsitTue 00 onekTposivze. NEKTPOJIU3 paCIIaBOB. DJIEKTPOJIU3  PACTBOPOB.

DJEKTPOIUTUYECKOE IOIYYECHHE AIFOMUHUS. [TpakTnyeckoe PUMEHEHHE
AIEKTPOJIN3A. ["anbBanomnactuka. [anbBaHocTerus. PaduHupoBaHue LBETHBIX
METAJIJIOB.

Karamu3z. T'omoreHHble ©  reTreporeHHble  KaTanu3atopel.  [IpoMOTOpBL.
Karanutnueckue syp1. UTHrHOUTOPEI.

[Ipon3BoACTBO aMMHaKa: ChIPbE, allllapaTypa, HAYYHbIE TPUHLIAIIBL.

2.1.7. MeTajibl 1 HeMeTAJLJIbI

Metannbl. OcoOEHHOCTH CTpOEHHMsI aTOMOB U KpuctamioB. Puznueckue
cBoiictBa MertaioB. Kiaccudukanuss MeTauioB 1O  pa3iMYHBIM  MPU3HAKAM.
XHUMHUYECKHE CBOICTBA METAIIOB. DJIEKTPOXUMUYECKHUI PsAJl HAPSIKEHU METaJUIOB.
Merammorepmus.

O6mme  crmocoObl  moiydeHus  MeTamuioB. [loHsTHE 0  MeTa/uTyprum.
[TupomeTaimyprusi, TUAPOMETAIUIYPIrUs U 3JeKTpoMeTauTyprus. CruiaBel YepHbIE U
LIBETHBIE.

Hemeranabl. OcobeHHocTH CTpoeHMst aTomMoB. Hemeramisl — mpocThie
BEILIECTBA. 3aBUCHMOCTh CBOMCTB TaJON€HOB OT MX MOJIOKEHUS B IEPUOIUYECKOU
cucreMe. OKHUCIUTENBHBIE W  BOCCTAHOBUTEIIBHBIE  CBOMCTBA  HEMETANIOB B
3aBUCHUMOCTH OT UX MOJIOKEHUSA B PALY DJIEKTPOOTPULIATEIIBHOCTH.

Hemoncmpauuu

Konaexuus meTamios.

B3auMozeiicTBue METauUIOB C HEMEeTaulaMH (Kene3a, LHMHKAa W aJlOMHHHS C
CEpOM, aATFOMUHUSA C HOJ0M, CYpPbMBI C XJIOPOM, TOPEHHE KEJIE3a B XJIOpE).

I'openne meTamios.

AIOMUHOTEPMUS.
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Konnekmus wemeramioB. [openme HemeramwioB (cepbl, (ochopa, yris).
BriTecHeHrne MeHee aKTHBHBIX TaJOTEHOB M3 PACTBOPOB MX COJiel 00jiee aKTUBHBIMU
raJoreHaMu.

Moies MPOMBITINIEHHOW YCTAaHOBKH JIJISl IPOM3BOICTBA CEPHON KHCTIOTHI. Moens
neun sl 00Kura u3BeCTHAKA. KOJIEKIINU MPOIYyKITUN CUITMKATHOW MPOMBIITUICHHOCTH
(ctekna, hapdopa, dasHca, 1IEMEHTa pa3IMIHBIX MApPOK U JIp.).

Ilpakmuueckue 3anamusn

1. PemieHue SKCIIEpUMEHTAIBHBIX 33124

2. 3akaika M OTITYCK CTaJIH.

IIpopuiabHbie M NpPodecCHOHATBHO 3HAYMMBIE 3JJIEMEHTBI COACPKAHUS.
Koppo3ust MeramioB: XHUMHYECKass M 3JIEKTPOXUMHUYECKasi. 3aBUCHMOCTb CKOPOCTH
KOPpPO3WHU OT YCJOBHMH OKpy»Karomieil cpeasl. Kmaccudukamuss KOppo3un METaIOB
[0 pa3iuyHbIM Ipu3HakaM. CrocoObl 3alIUThl METAIIOB OT KOoppo3uu. [Ipon3BoacTBO
yyryHa u ctanu. [lomydyenne HemeTaioB (ppakIIMOHHON MEPErOHKON JKHUJIKOTO BO3AyXa
U DJIEKTPOJIM30M  pPACTBOPOB WM  PaACIUIaBOB  JJIEKTPONMTOB.  CHIMKaTHas
IIPOMBILIUIEHHOCTB. [IpOU3BOACTBO CEPHOI KUCIIOTHI.

2.2. Opranuyeckasi XuMusi
2.2.1. OcHOBHBbIC IOHATHS OPraHNYECKOH XMMHUH U TEOPHUS CTPOCHUA
OPraHu4YeCKUX CoeTUuHEeHUI

IIpeamer opranuyeckoit xumuu. [IpupoaHsie, HCKYCCTBEHHBIE U CUHTETHYECKUE
opraHnyeckue BeuecrBa. CpaBHEHNE OPTAHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.

BaneHTtHOCTh. XMMHUYECKOE CTPOCHHME KaK TMOPANOK COCIWHEHHS aTOMOB B
MOJIEKYJIBI IO BaJI€HTHOCTH.

Teopusi crpoenuss opranmyeckux coeauHeHuii A.M.byrtiepoBa. OcHoBHbIE
ITOJIOKEHUSI TEOPUM XMMHUYECKOTO CTpoeHMs. M3omepuss m u30Mepbl. XUMHUYECKHE
(bopMyJIbl U MOAEIH MOJIEKYJI B OPraHUYECKOU XUMUHU.

Kanaccupukanuss opranuveckux BemlecTB. Kiaccudukanus Bemects 1o
CTPOCHHIO YTJIEPOJHOTO CKEJeTa M HaNuuMio (yHKIUOHAJIbHBIX Tpymni. ['omonoru u
romoJiorusi. Hauana Homenknarypsl [UPAC.

Knaccudpuxkauus peakuuil B opraHmyeckoi xumuu. Peakuuu npucoennHeHUs
(ruapupoBaHMs, TajJOr€HUPOBAHUS, T'MIPOrajJoreHWpOBaHUs, Tuaparauuu). Peakuuun
OTILEIVIEHUS (IErUAPUPOBAHUS, NETUAPOrAIOr€HUPOBAHUS, AeruapaTtanuu). Peakiumn
3aMElICHUS.

Peakunu nzomepusannmu.

Hemoncmpauuu

Mopenu MoJIeKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTNHEHUM.

KauectBenHoe oOOHapykeHHE yTriaepoja, BOJOpPOJa M XJopa B MOJEKYyJIax
OPraHUYECKUX COCITUHEHUM.

Jlabopamopnuiii onveim

1. M3rorosiieHne Moenen MOJIEKyJl OpraHUYECKUX BEIECTB.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie INEMEHMbl COOEPIHCAHUA.
[lousTue o cybctpate u peareHte. Peakuuu OKHCIEHHS U BOCCTAHOBJICHHUS
OPTraHWYECKUX BEUIECTB. CpaBHeHUe KJIacCU(pUKAIUU COEIMHEHU N "
KJIacCU(UKALMU pEaKIUid B HEOPraHUUYECKOW M OPTaHUYECKON XUMUH.
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2.2.2. Y1J1eBoI0POAbl U UX NPUPOIHBbIE HCTOYHUKHU

AJIKaHBI. TOMOJIOTMYECKHA PsAIO, H30MEpUsS U HOMEHKIATypa aJIKaHOB.
XYMHUYECKHE CBOWMCTBA ajJKaHOB (METaHa, dTaHa): TOPEHHE, 3aMeIlleHHEe, Pa3JIoKEHuE,
neruapupoBanue. [ I[ppuMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OJTUJIEH, €ro MOJTyYEHHE (meruapupoBaHUEM ATaHa,
JenoJiMMepu3alel noaudTwieHa). ['oMonoruyeckuit psifi, U30Mepusi, HOMEHKJIATypa
anKeHoB. XMUMHYECKUE CBOMCTBA JSTWIEHA: TOPEHHUE, KAYECTBEHHBIE pEaKUUU
(obecrBeunBaHre OpPOMHOI BOJABI W pacTBOpa IEpMaHTaHaTa Kalus), THIpaTaius,
nonuMepusanus. [lpumenenre 3TuaeHa Ha OCHOBE CBOMCTB.

JAuenbl 1 Kaydyyku. [IoHsTHE 0 AUMEHAax Kak yriieBOJOPOAAX C IBYMs ABOWHBIMU
ce3simu.  CompspKeHHBIE  TUEHBI. XHWMHYECKHE CBoWcTBa OyragmeHa-1,3 wu
u3omnpeHa: oOecuBedyrBaHME OpOMHOM BOJAbI M MOJUMEpU3ALUs B  KAyUYyKH.
HarypanpHbplil U cuHTEeTHUYECKHE KayuyKu. Pe3nHa.

AJkuHbl. AnetwieH. XHMHYECKUE CBOICTBa aleTUICHA: ropeHue,
oOecuBeyrBaHle OpPOMHOM BOJbI, MPUCOCAMHEHUN XJIOPOBOAOPOJA W THApaTalMsl.
[IpuMeHeHne aneTWiIeHa Ha OCHOBE CBOMCTB. MexknaccoBas H30Mepus C
AJIKaJUEHAMMU.

Apenbl. ben3zon. Xumuueckue  cBoiicTBa  OeH30/1a: TrOpeHHE,  peakUuu
3aMeleHuss  (raJloreHupoBaHue, HUTpoBaHue). l[lpumeHeHune OeH305la Ha OCHOBE
CBONCTB.

IIpupoanbie  MCTOYHMKHM  yrieBoaopoaoB. Ilpupoanslii  ra3:  cocTas,
MpPUMEHEHUE B KayecCTBE TOILIMBA.

Hedts. Coctas u nepepadbotka nHedtu. [leperonka Hedptu. Hedprenpomykror.

Hemoncmpauuu

['openue MeTaHa, 3TUIIEHA, alleTUIICHA.

OTHollIEHHE MeTaHa, 3TUJIEHA, aleTUIeHa U OeH30J1a K pacTBOpaM MepMaHraHaTa
KaJvs 1 OpOMHOM BOJIE.

[lonyyeHue HSTWiIeHa peakuWew Jeruaparaldyd  3TaHoJA, aleTWIeHa —
TUAPOJIM30M KapOu/ia KalbIusl.

Pa3noxenue kaydyka Ipd HarpeBaHWM, WCHBITAHUE NPOAYKTOB PpPA3JI0KEHUSA
Ha HENpPEeNebHOCTb.

Konnekius oOpasiioB Hehptn u HedrenpoayktoB. Komneknus «KaMmeHHbIN
YTOJdb U MPOAYKIHUS KOKCOXUMHUYECKOTO MPOU3BOICTBAY.

Jlabopamopnvie onvimaol

1. O3HakOMJIGHHE C KOJUICKIIUEW 00pa3noB HeDTU U MPOIYKTOB e€e
nepepaboTku. O3HaAKOMIIEHUE C KOJUIEKIIMEH KaydyKOB M 00pa3aMu U3IEIUi U3
PE3UHBI.

Ilpopunvuvie u npogeccuonanvrho 3HauuMble INEMEHMIBL COOEPIHCAHUA.
[IpaBuno B. B. MapkoBHukoBa. Knaccudpukanuss u Ha3Hau€HHE KAay4dyKOB.
Knaccudukanus n HazHaueHue pe3uH. Bynkanuzanus kayuyka.

[lomyuenue aneTuieHa MUPONM30M METaHa M KapOWIHBIM crocoboM. Peakuus
[IOJMMEpU3aluu  BUHWIXJIOopuaa.  [lomuMBHHWIXIOpUI W €ro  NpPHUMEHEHHE.
Tpumepuzanus anervieHa B 0€H301I.
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[TonssitTue 006 okcrpakmuu. BoccranoBieHue HUTPOOCH30Jla B aHUJIWH.
I'omonornueckunii pax apeHos. Tonyon. HutpoBanue tomyomna. TpoTuil.

OcHOBHbIE HaMpPaBIICHUS MPOMBIIIJIEHHOM MepepaboTKU MPUPOIHOTO Ta3a.

[TorryTHBIN HETIHOI Ta3, ero nepepadoTKa.

[Ipouiecchl TPOMBINUIEHHON —1MepepadOTKHM  HEPTH: KPEKUHT, PUGOPMHUHT.
OxTaHOBOE YMCIIO OEH3WHOB U METAHOBOE YUCJIO TU3EJIbHOIO TOIINBA.

Koxkcoxumuueckoe npou3BOACTBO U €r0 MPOAYKIIHUS.

2.2.3. Kucnopoacoaep:xaiiue opraHuvdeckne coeJuHeHus

Couprbl. [lonyyenue sTaHona OpOKEHHMEM TJIIOKO3bl U THUJIpaTalieil 3TUjieHa.
[MunpoxcunpHas rpynna kak GyHKIuoHambHas. [ToHATHE O TpeneTbHBIX 0THOATOMHBIX
cuprax. XUMHYECKAE  CBOMCTBAa  3TaHOJIA:  B3aUMOJCHCTBHE C  HATPHEM,
oOpa3oBaHME TPOCTHIX W CIOXKHBIX 3(PUPOB, OKHUCIECHWE B anpAerui. [IpumeHeHue
ATAHOJAa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro IIOCIEACTBHUS Uil OpraHU3Ma
YEJIOBEKA U MPEAYTIPEXKIACHUE.

I'muuepuH  Kak OpeACTaBUTENb MHOTOATOMHBIX  cnUpTOB. KadecTBeHHas
peakuusi Ha MHOTOaTOMHBbIE cupThl. [I[puMeHeHne riunepuHa.

®enon. Ouznveckue MW XUMUYECKHE CBOMCTBa (eHosa. B3anmHoe BiusiHUE
aTOMOB B MoJieKyJie ¢eHOosa: B3aUMOJACHCTBUE C THAPOKCHIIOM HATpUs W a30THOU
kuciotoit. [I[pumenenue heHosa Ha OCHOBE CBOMCTB.

Aapaernabl. [lonstue 00  ampiaerwpax.  AunplerugHas — rpymma — Kak
dbynkunoHanpHass. Dopmalnbaerua 51 €ro CBOMCTBA: OKHCJICHUE B
COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAaHOBJIICHUE B COOTBETCTBYIOIIMN CIUPT.
[Tomyyenne anbaEruioB OKUCICHUEM COOTBETCTBYIOIIMX cOupTOB. [IprimeHeHue
dhopmanpaeruga Ha OCHOBE €ro CBOMCTB.

KapOonoBbie kuciaorbl. [lonsatue o kapOoOHOBBIX KucioTax. KapOokcuiabHas
rpymnmna Kak (yHKIuoHadbHasA. ['OMOJIOTHYECKHI psii TOpeNesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. I[lomyyeHue KkKapOOHOBBIX KHUCJIOT OKHCJICHHUEM aJbJETUIOB.
XVWMHYECKHE CBOMCTBA YKCYCHOW KHCIOTBI: OOUIME CBOWCTBA C MMHEPAIbHBIMU
KHCJIOTaMU M peakius stepudukanuu. [IpumeHeHne yKCyCHOW KHUCIOTHI Ha OCHOBE
CBOWCTB. BpIcIne )XHUpHBIE KUCIOTHI

Ha [pUMepe NMAIIbMUTUHOBOM U CTEAPUHOBOM.

Caoxnbie J3pupsl u kupsbl. [lomydeHue CilOXHBIX d3(QUPOB peakiuein
srepudukammu. CraoxxkHbie dQUpsl B mMpUpoje, X 3HadeHHE. [[puMeHeHne CI0KHBIX
2(HpOB HA OCHOBE CBOMCTB.

Kupbr kak cioxssie 3¢upbl. Kmaccuduxanus xupoB. XUMHUUECKHE CBOMCTBA
KUAPOB: TUAPOJIN3 U TUAPUPOBAHHUE KUJKUX KUPOB. [[prMeHEeHUE XKUPOB HA OCHOBE
CBOMCTB. MbLIa.

Yraesoabl. YTriIeBOABI, WX KIaccU(pUKAIUsA: MOHOCaxapuabl  (TJIIOKO3a,
bpyKTO3a), TMcaxapuasl (caxapos3a) U nmojaucaxapuabl (KpaxMall U HeJUT0103a).

['moko3a —  BEIIECTBO C JBOMCTBEHHOM (YHKUIMEH —  aJbJeruJIOCIUPT.
XHUMHUYECKHUE CBOMCTBA IIIOKO3bI: OKUCICHUE B TJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBIICHUE
B copOuT, cnupToBoe OpoxeHue. [[pumMeHeHne riroKo3sl Ha OCHOBE CBOMCTB.

3HavyeHue YrieBOJ0B B KMBOM MPUPOJIE U KU3HU desioBeka. [loHsiTHe 0 peaknusax
MOJUKOHAEHCAIMA W TUAPOJHA3a HAa NPUMEPE B3aUMOIIPEBPALCHUM: TIIFOKO3a
<—TI0JINCaXapU/Il.

Jemoncmpayuu
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OkucrieHue cnupTa B alibJIETU/I.

KauecTBeHHbBIE peaKIIui HA MHOTOATOMHBIE CIIUPTHI.

PactBopuMoOCTh (heHoIa B BOJIe IpU OOBIYHOM TeMIepaType U HarpeBaHUU.

KauectBennsie peakuuu Ha (HEeHOM.

Peakmust cepeOpsiHOTO 3epKalia anbJAeTUI0B U TIIOKO3BI.

OxkuclieHHe albJeruI0B U IITI0KO3bI B KUCIIOTY € MOMOIIbIO Thapokcuaa meau (11).
KauectBennas peakius Ha kpaxmain. Komuiekius 3pupHbIX Mace.

Jlabopamopnvie onvimuol

1. PactBopenue rivieprHa B BOAE U B3aUMOACHCTBHE C THIPOKCHUIOM
menu (II).

2. CBoiicTBa YKCYCHOM KUCJIOTBI, OOIIUE CO CBOMCTBAMU MUHEPATIBHBIX
KHUCJIOT.

3. Jloka3aTenpCTBO HEMPEAEIBHOIO XapaKTepa )KUAKOTO KUPa.

Ilpakmuueckoe 3anamue
Kucnopoaconepxaniye opraHu4ecKie CoequHEHUs

Ilpogpunvnvie u npogheccuonanvno 3HauuMble 3I1EMEHMbL COOEPHCAHUA.
MeTuiioBbIA CHUPT M €r0 HKCHOJIb30BAHHE B KAYECTBE XUMHUYECKOTO ChIPbA.
TokcuuHOCTh MeETaHOJAa W MpaBuUjia TEXHUKH OE€30MacHOCTH MpH padoTe ¢ HUM.
DTHUIICHTIIMKOJIb U €r0 MPUMEHEHHE. TOKCUYHOCTh STWJICHIJIMKOJS U MPaBUJIa TEXHUKU
0€30macHOCTH MPHU padOTE C HUM.

[lonyuenne ¢eHona U3 MPOAYKTOB KOKCOXMMHUYECKOTO MPOU3BOACTBA M U3
OeH3zouna.

[Tonukonnencarusi popmanpaeruga ¢ ¢geHoioM B (peHoohopMabICTUIHYIO
cmoiy. Aueranbaerun. IloHstue o keroHax Ha mpumepe aireToHa. llpuMeHnenue
aleTOHa B TEXHUKE U MPOMBIIUICHHOCTH.

MHuoroo0pa3ue KapOOHOBBIX KHUCIOT (LIABEIEBOM KHUCJIOTHI KaK JIBYXOCHOBHOM,
AKpUIIOBOM KUCJIOTHI KaK HEMPEAeIbHON, OEH30MHOM KUCIOThI KaKk apOMaTHYECKOM ).

[InenkooOpa3yromue Macia. 3aMeHa XUPOB B TEXHUKE HEMULIEBBIM ChIPHEM.
CuHTETHYECKHE MOIOIIKE CPEICTBRA.

MosnouHokucioe OpoxeHue rioko3bl. Kucinomonounsie npoaykTsl. CuiiocoBaHue
kopMOB. HutpoBanue nesmntono3sl. [Iupokcuim.

2.2.4. A3oTcoaep:kaniue oprannyeckue coennnenus. [loaumepsl

Amunbl. [lonsarue o0 amuuax. Anudarnyueckue amMuHbBI, UX KiaccuUKaAIUi U
HOMEHKJIaTypa. AHWIMH KaK OpraHu4eckoe ocHoBaHuWe. [lonmyueHue aHWiIMHA U3
HUTPOOEH3071a.

[IpumMeHeHre aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI. AMUHOKHCJIOTHI Kak amdorepHble IUPYHKIIMOHAJIbHbBIC
OPraHUYECKUE COCNUHEHUs. XMMUYECKUE CBOMCTBA AMUHOKHUCIIOT: B3aUMOIEHUCTBUE C
niesioyamMu, KHCIOTaMu W JIpyr ¢ JApyrom (peakuusi nosukoHjaeHcauuwu).llentuanas
CBSA3b U TOJIUTICTITU/IBI.

[IpuMeHeHre aMUHOKUCIIOT HA OCHOBE CBOMCTB.

Beaku. IlepBuunasi, BTOpu4Has, TpETUYHAS CTPYKTYpbl O€IKOB. XHUMHYECKUE
CBOMCTBa O€NKOB: TOpEHHe, JACHATypalus, TUAPOINU3, LBETHBIE  PEAKIUH.
buonornueckue GpyHKIUN OEIKOB.

IMoammepsl. benku u monucaxapuapl Kak OMOTOIUMEPHI.
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Ilnacrmacesl. [lomydeHne  MONMMEpPOB  peakuuMeld  NOJMMEPHU3ALMM U
MOJIUKOHJEHCAIMK.  TepMOIIaCTUYHBIE W TEPMOPEAKTUBHBIE  ILIACTMACCHI.
[IpencraBuTenu miactmacc.

Bosiokna, wux KiIaccupukanu. [lonyyenne  BOJIOKOH. OTtnenpHbBIE
NPEACTABUTENIN XUMUYECKUX BOJIOKOH.

Jemoncmpayuu

B3aumozericTBrue aMMHuaka M aHWIMHA C COJISTHOU KHCIIOTOM.

Peakuus anuamHa ¢ GpOMHOM BOJIOH.

JlokazatenbCTBO HAMMUUS (PYHKIIMOHAIIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PactBopeHue u ocaxxaeHue OesKoB.

[{BeTHBIE peakuny OEIKOB.

I'openne nTuubero nepa v MEPCTAHON HUTH.

Jlabopamopnuie onvimuol

1. PactBopenue 6€1KoB B BOJIE.
2. JlenaTypanus pacTBopa Oeiaka KypuHOro siiilja CnupTOM, pacTBOpaMu
COJIEH TSIKENBIX METAIJIOB U IIPU HAIPEBAHUU.
Ilpakmuueckue 3anamus
1. Pemienne  SKCHEpUMEHTANBHBIX  3a7a4  Ha  UIACHTU(DUKAIUIO
OpraHUYECKUX COCTUHEHUM.

Ilpogpunvnvie u npogheccuonanvno 3HauuUMble 3INEMEHMbL COOEPHCAHUA.
AMMHOKaNpoHOBasg KucioTa. KampoH Kak MNpeacTaBUTENb MNOJIUAMUIHBIX BOJIOKOH.
Ucnonb3oBanue rujaponn3a OEJIKOB B  IPOMBINLIICHHOCTU. [lOJMBUHUIXIIOPU,
nonurerpadropaTUiieH  (TedIIoH). ®eHosohopMabIErUAHbIE MJ1aCTMAcCCHhl.
Hemwtynoua. IIpoMbIIIEHHOE MPOU3BOICTBO XUMHUYECKUX BOJIOKOH.

3. Temsl pedpepaToB (10KJI210B), HHAUBUIYAIbHBIX POEKTOB.
1. buorexHoJIOTHs U reHHast nHxkeHepus — TexHoaorun X XI Beka.
2. HaHoTexHONOTUSI Kak MPHOPUTETHOE HAIpaBICHUE PAa3BUTUS HAYKU U
npousBoacTBa B Poccuiickon Penepanun.
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CoBpeMeHHbIE METObI 00€33apaKUBaHUS BOJIBI.

AJIOTPOINS METAJUIOB.

Kuznp u gesrenpHocTs . 1. Menaeneena.

«Ilepuoanueckomy 3aKOHY OyiyIiee He TPO3UT Pa3PyILICHUEM. .. »

CunTes 114-ro anmementa — TpuyM@d pocCUicKUX (HHU3UKOB-SACPIIUKOB.

N3oTtonsl Bogopoaa.

. Ucnonws3oBanue paairoaKTUBHBIX U30TOMOB B TEXHUUYECKHUX LETISX.

10 PeHTreHoBCcKOE U3ITydYeHHE U €r0 UCTIOIb30BaHUE B TEXHUKE U MEJTUIIMHE.

11.T1na3mMa — yeTBEPTOE COCTOSTHUE BEIIECTRA.

12. AmopdHbie BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana OKpY>Karolen cpenabl OT XUMUYECKOTO 3arps3HEHUS.
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arps3HEHUST OKPY KAIOIICH CpeIbl.

14 .TIpumenenune TBepAOTo U razoobpasHoro okcua yraeposaa (IV).

15.3ammTa 030HOBOIO 3KpaHa OT XUMHYECKOIO 3arpsi3HCHHUS.

16.'pyboaucniepcHbIe  CHCTEMBI, WX KJIacCH(PUKAUg ¥ HUCIOJB30BAaHUE B
po(heCCUOHATIBHON S TENIbHOCTH.

17.KocMmeTuueckue reiu.

18.IlpumeHeHune cycreH3uil U SMyYJIbCUI B CTPOUTENBCTBE.

19.MuHnepabl ¥ TOpHBIE TOPOBI KAK OCHOBA JIUTOC(HEPHI.

20.PacTBOpbI BOKpYT Hac. TUIBI pacTBOPOB.

21.Bopa kak peareHT U cpefa Al XUMUYECKOro Mpoliecca.

22.Ku3ub u nestenpHOCTh C. AppeHuyca.

23.Bxiiaq, OTEYECTBEHHBIX YYEHBIX B pPa3BUTHE TEOPUH DIEKTPOIUTHUECKON
JTUCCOLIMAIIH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HA TIPOMBIIUICHHBIX TPEINPHUITHIX.

25.CepHast KUCIOTa — «XJIeO XUMUYECKON MPOMBIIIIIICHHOCTHY.

26.Vcnionp30BaHne MUHEPATBHBIX KUCIOT HA MPEINPHUATHSIX PA3IAIHOTO MPOoduIs.

27.OKCcUIBI U COMTU KaK CTPOUTENBHBIE MaTepHAIIbI.

28.Uctopus rurca.

29.1ToBapenHas coJib KaKk XUMUYECKOE ChIPhE.

30.MHoronukuii kKapOOHAT KaJbIUs: B MPUPOJIC, B TPOMBIIIUICHHOCTH, B OBITY.

31.Peakniuu ropeHus Ha TPOU3BOJICTBE U B OBITY.

32.BupTtyanbHoe MOJEIMPOBAHUE XUMUYECKUX MPOIECCOB.

33.D5eKTPOIU3 PaCTBOPOB IIEKTPOIUTOB.

34.21eKTpoIu3 paciiaBoB JICKTPOJIUTOB.

35.1IpakTrueckoe IPUMEHEHUE AIEKTPOIN3A: paduHHpOBaHUE,
raJbBaHOIUIACTUKA, TaTbBAaHOCTETHS.

36.Mcropust nosiydeHus ¥ MPOU3BOICTBA aTIOMUHHSL.

37.2NeKTPOTUTHUECKOE MOTyUYEHUE U paUHUPOBAHUE MEIH.

38.Ku3Hb u gesareabHocTh 1. J[3BH.

39.Ponp MeTa;sioB B MCTOPUM  4eNOBeYeCKOM  muBwiau3auuu. Vcropus
OTE€YECTBEHHOM  4epHOil MeTtawmyprud. COBpEMEHHOE MeETaTypruuecKkoe
IIPOU3BOACTBO.

40.Ucropus OTEUYEeCTBEHHOM LBETHON MeTalTypruu. Poib MeTaasioB U CIUIaBOB B
HAyYHO-TEXHHUYECKOM IpOrpecce.

41.Koppo3us MeTaioB U CIIOCOOBI 3aIUTHI OT KOPPO3UHU.

©®NDOA W
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42.VHepTHBIE WK OJIaTOPOTHBIE Ta3bl.

43.Poxaromuye Coi — TrajoreHbl.

44 Victopus IBEJICKON CITUYKH.

45.VicTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTAaHUUECKOU XUMUHU.

46.Ku3ub u nesrenbHocTh A. M. Bytieposa.

47.BuTanusm U ero Kpax.

48.Posib  OTEYECTBEHHBIX YUYEHBIX B CTAHOBJIEHMM M Pa3BUTUM MHUPOBOMU
OpraHUYeCcKON XUMUHU.

49.CoBpeMeHHbBIE NMPEJCTaBICHUS O TEOPUH XUMUYECKOTO CTPOCHHSI.

50.2xonmornyeckue acmeKTsl UCIOIb30BAHUS YTIIEBOAOPOIHOTO CHIPbSL.

51.OkoHOMHUYECKHE ACIIEKThI MEXKIYHAPOIHOTO COTPYJIHUYECTBA o
WCIOJIb30BAHUIO YTJIEBOJIOPOJHOTO CHIPHSI.

52.Uctopusi OTKpBHITHA M Pa3paOOTKH Ta30BBIX U HEPTIHBIX MECTOPOXKICHUN B
Poccuiickon ®@enepanum.

53.XuMHus yriaeBoOPOAHOTO CHIPhS B MOSI OyayIasi mpogeccus.

54.Y111eBoA0OPOHOE TOIIUBO, €0 BU/IbI U HA3HAYCHHE.

55.CuHTEeTHYECKUE KayuyyKH: UICTOPHSI, MHOTOOOpa3ue U MePCIEKTUBBIL.

56.Pe3nHOTEeXHUYECKOE MPOU3BOJCTBO U €ro pojb B HAYYHO-TEXHUYECKOM
nporpecce.

57.CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUHU YTIEBOJIOPOIOB B HEM.

S58.Hedptp u® ee  TpaHCHOPTHMPOBKA  KaKk  OCHOBAa  B3aUMOBBITOJHOIO
MEXIYHAPOAHOTO COTPYIHHYECTBA.

4. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCHUILIAHBI
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4.1. O0beM y4eOHOM TMCHUIINHBI U BUAbI Y4eOHOI1 padoThl (04YHOE OT/eJIeHne)

Buna yueOHoii padoThl

O0BbeM yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero) 117
Oos3aTesIbHAs1 Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCIIE:
nabopaTopHbIe PabOTHI 14
MPaKTHYECKUE pabOThI 6
KOHTPOJIbHBIC PAaOOTHI 2
KypcoBas paboTa (IpoeKT) (eciau mpeaycCMOTPEHO) -
CamocrosiTesibHast padoTa cTy/ieHTa (BCero) 39
B TOM YHCIIE:
CocraBieHnue npe3eHTanum 6
CocraBieHne KpoccBOp/I0B 7
CocraBieHue TeCcToB 5
CocraBieHne cXxeM-KOHCIEKTOB 4
PedeparuBnast pabora 4
OKCKypcuun 7
ITpoexT ¢ ucnonb3oBaHueM HHPOPMALIMOHHBIX TEXHOIOTUH 6
ATTecTanus mo JUCIUIIINHE /3
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5.TemaTu4eckoe MIAHUPOBAHUE YUEOHOMH TMCUMILIMHBI « XUMHS» 1S crienuaJabHoCcTH 23.02.06. « TexHuveckasi IKCIJayaTauus
MOJABHKHOT0 COCTABA KeJIe3HbIX JJ0POr» (04HOE OT/IeIeHHe)

Makc. KoJsm4yecTBO ayJUTOPHBIX 4YaCOB
yueo.
CamocrosiTeJibHast IpakTHuecke
HaumeHoBaHMe pa3/ie/ioB M TeM | Harpyska padora cryaeHTa Teoperuueckoe (ceMuHapcKHe) u Kypcosoe
cryacnTa (1ac) Beero o0yueHnue JabopaTopHbie NMPOeKTHPOBAHME
(aac) 3aHATHA
Beenenne 1 1 1
Pazgen 1. O6mas u 67 22 45 35 10
HeOpraHu4vecKasi XuMusi
Tema 1.1. OcHOBHBIE IOHATHS U 8 3 5 5 -
3aKOHBI XUMUHU
Tema 1.2. Ilepnonnueckuii 3aK0H U
NepuoanuIecKas cucrema
XUMHUYECKUX 3JIEMEHTOB 9 3 6 5 1
JA.N.MenneneeBa u CTpoeHUE
aToMa
Tema 1.3. Ctpoenue BemecTsa 12 4 8 7 1
Tema 1.4. Bona. PacTBopbl. 7 2 5 4 1
DNEKTPOIUTHYECKAS AUCCOLUALINS
Tema 1.5. Knaccuduxarms
HEOPraHMYECKNUX COSAVMHEHNUN U UX 12 4 8 5 3
CBOMCTBA




Tema 1.6. Xumnueckue peakuu 9 3 6 4 2
Tema 1.7. MeTautbl 1 HEMETAILIBI 10 3 7 5 2
Pa3nen 2. Oprannveckasi XuMHs 49 17 32 22 10
Tema 2.1. OcHOBHBIE TOHATHUS

OpPraHUYECKON XUMUU U TEOpUs 8 3 5 4 1
CTPOCHHS OPTaHUYECKUX

COEMHEHHI

Tema 2.2. YrneBonopoas! v ux 14 5 9 8 1
MIPUPOJTHBIC HCTOYHUKH

Tema 2.3. Kucnopon conepsxaniye 13 4 9 5 4
OpraHMYEeCKUEe COCTUHEHUS

Tema 2.4. Azotconepxaiiue

OpPraHUYECKUE COCTUHCHHUS. 14 5 9 5 4
[Tonumepst

Bcero mo nucuuniune 117 39 78 58 20




6. XapakTepuCTHKAa OCHOBHBIX BI/10B Y4eOHOI 1eSITeJIbHOCTH CTY/IEeHTOB

Conep:kanne XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€IbHOCTH CTY/1€HTOB
00y4eHust (Ha ypoBHe y4eOHBbIX AeHCTBHI)

Baxueiimue YMeHue naBath ONPENEIICHUE W ONEPUPOBATH CHEAYIOIIMMH XUMHUYECKHUMU

XHMHYeCKHe MNOHSATUSIMHM:  BEIIECTBO,  XMUMHYECKUH  DBJEMEHT, aToM,  MOJIeKyla,
IMOHATHS OTHOCHUTCIIBHBIC aTOMHAA U MOJICKYJISIpHAs MacChbl, HOH, aJUIOTPOIIUs, U30TOIIbI,

XHMHYECKasi  CBSI3b, AJIEKTPOOTPUIATEIBHOCTh, BAJICHTHOCTh, CTEMEHb
OKHCJICHHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIH 00BEM Ta3000pa3HBIX BEIIECTB,
BEIIIECTBA MOJIEKYJSIPHOTO M  HEMOJICKYJISIPHOTO  CTPOEHHUS, PacCTBOPBHI,
ANEKTPOIUT U HEAIEKTPOIUT, FNEKTPOIUTUUECKAS JUCCOLMUALIMS, OKUCIUTEIb U
BOCCTAHOBHUTEJIb, OKHUCJIECHUE W BOCCTAHOBJICHHE, TEIJIOBOW 3P (EKT peakiuu,
CKOPOCTh ~XMMHMYECKOW peakluH, KaTajlu3, XUMHUYECKOEe pPaBHOBECHE,
YIIepOAHbIN cKeneT, G yHKIIMOHANBbHAS TPYIIa, H30MEpHs, TOMOJIOTHUS

OcHOBHBIE 32AKOHBI
XHMHH

@opMyIUpPOBaHUE 3aKOHOB COXPAHEHUS MAacChl BELIECTB M IOCTOSIHCTBA
COCTaBa BELIECTB.

YcranoBka HthIHHHO-CJIGIICTBeHHOfI CBA3H MCXKIY COACPKAHUCM

9THX 3aKOHOB M HAalIUCAHUEM XUMHUYECKUX (OpMYI U ypaBHEHUH.

VYcTaHOBKa 9SBOJIIOLIMOHHOM CYHIHOCTH MEHJIEJIEEBCKOM U COBPEMEHHOMU
dopmynupoBok mnepuoanyeckoro 3akona J[. M. MenneneeBa. OObsicHeHue
(1)I/I3I/I‘~I€CKOI‘O CMbICJIa CHMBOJIMKHU HGpHOZIH'—ICCKOﬁ T3.6.HI/IIII)I XUMHUYCCKUX
anementoB JI. M. MenzaeneeBa (HOMEpOB »JIeMEHTa, MEpPHOJA, TPYIIbI) U
YCTaHOBKa HpH‘IHHHO-CHeILCTBeHHOﬁ CBiA3M MCKAY CTPOCHHUCM aToOMa M
3aKOHOMEPHOCTSIMM H3MEHEHMsI CBOICTB 3J€MEHTOB M OOpa30BaHHBIX HMHU
BEIIECTB B [IEPUOAAX U I'PyIIIax.

XapaKkTepuCTUKA 3JIEMEHTOB MaJbIX U OOJIBIINX MEPHOAOB IO UX

nostoxkeHuto B [lepnognueckoit cucreme JI. . Menneneesa

OcHoOBHBIE TEOPUH
XUMHH

YcraHoBKa 3aBUCMMOCTH CBOMCTB XMMHYECKHUX BEILIECTB OT CTPOCHHUS aTOMOB
00pa3yromux UX XUMUIECKUX JIEMEHTOB.

XapakTepucTUKa BAXHEMIIUX TUIIOB XMMHUYECKUX CBSI3€M U OTHOCUTEIBHOCTH
sToi Tunosiornu. OObSICHEHNE 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAIUIMYECKUX PELIETOK.

@OopMyJIIMPOBKA  OCHOBHBIX  TOJIO)KEHUH  TEOPUHM  DJIEKTPOJUTHYECKOU
JUCCOLMAlMA U XapaKTEPUCTUKA B CBETE 3TOW TEOPUM CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COECIUHEHNNA. POPMYIMPOBKA OCHOBHBIX MOJIOKEHUHN
TEOPUU XUMHUUYECKOTO CTPOEHUS OPTaHUYECKUX COCIMHEHUN U XApAKTEPUCTHUKA
B CBETE ATON TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHHI

Baxueiimmue
BellecTBa U
MaTepHUaJIbl

XapakTepucTUKa COCTaBa, CTPOECHMSI, CBOMCTB, IOJYyYEHUS M IHPUMEHECHMUS
BaxHeimux werawoB (IA u II A rpynm, amoMuHus, ’xene3a, a B
€CTeCTBEHHOHAYYHOM INpo(duiie U HEKOTOPBIX d-3JIEMEHTOB) M UX COEIMHEHUH.
XapakTepucTuKa COCTaBa, CTPOEHMS, CBOMCTB, MOJyYEHUS U MPUMEHEHUS
BaxHenmmx HemetayuioB (VIIL A, VIIA, VIA rpynm, a Taxke a3ora u gocgopa,
yriaepoja v KpeMHUS, BOJOPO/Ia) U UX COCTUHEHHH.

XapakTepucTUKa COCTaBa, CTPOCHMsSI, CBOMCTB, IOJYyYEHUS W IPUMEHECHHUS
BaXHEHININX KJIACCOB YIJIEBOJOPOJIOB (AJKaHOB, IMKJIOAIKAHOB, aJKEHOB,
QIKMHOB, aPEHOB) U UX HanOoJiee 3HAYMMBIX B HAPOJHOXO3SIIICTBEHHOM ILJIaHE
MpEICTaBUTENEH.

AHaJjorn4Has XxapakTepUCTHKA Ba)KHEUIINX MTPEICTaBUTENEH

JIPYTHX KJIACCOB OPraHMYECKHX COCIUHEHHI: METAHOJIAa M 3TAHOJA, CIIOXKHBIX
3(pHUpPOB, JKUPOB, MbUI, adbAETHIOB ((POpPManbAETHIOB M aleTalbAeTuia),
KETOHOB  (ameroHa), KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIOTBI, JUIS




€CTeCTBEHHOHAYYHOTO MNPO(UIS TMpencTaBUTENeH APYruX KIACCOB KHUCIOT),
MOHOCaxapusoB (IJIIOKO3bI), JHCaxapuaoB (caxaposbl), MOJIUCAXapUI0OB
(Kpaxmaja W IeJUTIOJI03b]), aHHIIMHA, aMHHOKHUCIIOT, OCIKOB, UICKYCCTBEHHBIX H
CUHTETHUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHYeCKHil A3BIK
M CUMBOJIMKA

Hcnonp3oBanue B yueOHOM U pOoPecCUOHANBHOMN 1eATeIbHOCTU

XAMHYECKUX TEPMHUHOB U CUMBOJIMKH.

Ha3BaHue W3y4eHHBIX BEIIECTB IO TPUBHUAIBHOM WIM MEXIYHApPOIHON
HOMEHKJIATypE M OTPAXEHHE COCTaBAa ITUX COCIAMHEHHUA C IOMOLIBIO
xumMuueckux ¢Gopmyn. OTpakeHHE XHUMHUYECKUX IMPOLECCOB C IOMOIIBIO
YpaBHEHUN XMMHUUYECKUX PEAKIIUI

XumMuuecKue
peakuuu

OObsicHeHHE CYIIHOCTH XUMUYECKUX mpolieccoB. Kiaccudukanms XuMH4ecKuX
peaKkuuii o pa3jIMYHbIM NPU3HAKAM: YUCITY U COCTABY IPOAYKTOB U PEAreHTOB,
TerioBoMy  3ddekty, HampaBieHHIO, (ase, HAIUYUIO KaTaiau3aTopa,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, 00pa3yloIlNX BEIIECTBA.
VYcTaHOBKa NPU3HAKOB OOIIETO0 W PA3IMYHOTO B THIIOJIOTHHM pPEaKUUd Ui
HEOPraHWYeCKOM U opranuueckor xumuu. Kraccuduuukaiusi BEIIECTB U
MPOLIECCOB C TOYKM 3pEHUS OKHUCIEHHUs-BOccTaHOBieHMsS. (CocTaBieHue
YpaBHEHUH peakiui

C TIOMONIIbIO MeTOoJa JJeKTpOoHHOro Oananca. OOBsSCHEHHE 3aBUCHMOCTH
CKOPOCTH XMMHYECKON pEaKUWH W TOJIOKEHHS XHUMHYECKOrO PABHOBECHS OT
pa3anuHbIX (aKTOPOB

XuMu4eckui
IKCIEPUMEHT

Brmmmonmmenne  XUMHYECKOTO OKCIICPUMCHTA B IIOJIHOM COOTBCTCTBHU C
npaBUJIaMH 0€30TaCHOCTH.

Habmonenue, gpukcanus 1 onucaHue pe3ysibTaToB MPOBEJAEHHOTO
HKCIIEPUMEHTA

XumMnyeckas
uHdopmanus

[IpoBeneHne CcaMOCTOSITENIBHOIO IOMCKAa XHMMHUYECKOW HMHGpoOpManuu ¢
UCIOJIb30BAaHUEM DPA3JIMYHBIX HMCTOYHUKOB (HAyYHO-TIOMYJSAPHBIX HW3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMurepHera). Vcnonb3oBaHue
KOMITBIOTEPHBIX TEXHOJOTHM JuIsi 00pabOTKM M MepeJauyd XHUMHYECKOM
MH(pOpMallUKU U €€ MPeICTaBICHHs B pa3IU4HbIX (hopMax.

Pacuétnl no
XUMHYECKHM
¢popmyaam u
YPABHEHUAM

VYcTaHOBKA 3aBUCUMOCTH MEXKy KaUECTBEHHOW M KOJMYECTBEHHOH CTOPOHAMM
XUMHYECKHX OOBEKTOB U IpolieccoB. PemeHwe pacyeTHbIX 3anad 1o
XUMHUYECKHM (hopMyJiaM U ypaBHEHUSIM




IIpoduiabuoe u
npo¢ecCHOHATBLHO
3HAYNMOe
cojiep:KaHHe

OO0ObsicHEHHE XMMUUYECKUX SIBJICHUH, IPOMCXOASAIIUX B IPUPOAE,

OBITY M Ha IPOU3BOJICTBE.

OnpeneneHue BO3MOXXKHOCTEM IPOTEKaHMs XUMHUYECKMX IPEBpPALICHUM B
Pa3IMYHBIX yCIOBHSIX.

Cobnronenne mpaBuil SKOJIOTUYECKHA T'PAMOTHOTO MOBEACHHS B OKPY)KAroIIeH
cpeze.

OrneHka BIUSHUSA XMMHUECKOTO 3arpsi3HEHUS OKPY’KalOIEel Cpelbl Ha OpraHu3M
YEJIOBEKA U IPYTUE )KUBBIE OPIaHU3MBI.

CobumoieHre mpaBmwil 0€30MacHOTO OOpalleHUs ¢ TOPIYUMU W TOKCHYHBIMH
BEIIECTBaMH, J1a00OPaTOPHBIM 000PYyIOBAHUEM.

[ToaroToBka pacTBOPOB 3aJaHHOIN KOHIIEHTPAIUU B OBITY U Ha MMPOU3BOJICTBE.
Kpurnyeckas oneHka JOCTOBEPHOCTH XUMUYECKOI HH(pOpMaIH,
IIOCTYIAOIIEN U3 Pa3HbIX HCTOYHUKOB




7. YueOHO-MeTOANYECKOe
N marepuajbHO-TEXHHYECKOE 00ecnedeHHe
IIporpaMMbl y4eOHOM IUCHMIIMHBI
«XHMUS»

OcBoeHue paboueil mporpaMmbl  y4yeOHOM  JUCHMIUIMHBI  «XUMUS»
OpeanoyiaraeT HajJuuue B TEXHUKyMEe KaOuMHeTa XWMUU C Jaboparopueid u
7a00paHTCKOM KOMHATOM, B KOTOPOM HMMEETCA BO3MOXKHOCTh OOECHEYUTh
cBoOOAHBIN nocTyn B VHTepHET BO Bpemsl y4eOHOTO 3aHATHSA U B MEPUOA
BHEY4YEOHOM AEATENBHOCTA 00YYarOIIUXCSI.

[lomemienne  kaOuHera ynoBieTBOpsieT — TpeOoBanusaMm  CaHuTapHO-
AMHUIEMHUONIOTHYECKMX TpaBui u  HopmatuBoB (CanlluH 2.4.2 Ne 178-02)
OCHAILIEHO THUIOBBIM OOOPYJOBAHHEM, YKa3aHHBIM B HAaCTOSUIMX TPEOOBAHUSX, B
TOM YHCJI€ CIIEHUAIN3UPOBAHHOW y4yeOHOM MeOenbl0 M CpeAcTBaMH OOy4YEHHS,
JOCTaTOYHBIMM ~ JUIA  BBIIOJHEHHs] TpPEOOBAHUNW K YPOBHIO MOJATOTOBKU
oOydJarommxcs.

B coctaB yueOHO-METOIUYECKOTO U MATEPUAIBHO-TEXHUUYECKOI'O OCHALICHHUS
KaOMHeTa XUMHUU BXOJST:

- MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- HaTypaJIbHble OOBEKTHI, MOJENH, NPUOOpPHl U HAOOPHI ISl MOCTAHOBKU
JEMOHCTPALIMOHHOTO U YYEHUYECKOT O IKCTIEPUMEHTA;

- IEYaTHBIE CPEJCTBA O0YUEHUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIbHON Y4eOHOU TUTEPaTypPhI;

- OubnMoTeyHbI POHL.

B Oubmuoteunbli  (poHA BXOAAT YYEOHUKH, Y4E€OHO-METOJIUYECKHE
koMiiekTel  (YMK), oOecneunBaromuye OCBOGHHE y4e€OHON  JUCUUIUIMHBI
«XUMHS», PEKOMEHJIOBAaHHBIE WJIA [JOMYIIEHHbIE JUI1 HCIOJB30BAHMUS B
TEXHUKYME.



8.OcCHOBHbIE NCTOYHHUKH M JUTEpPATypa
s npenoodasamens
- I'abpuensn O.C., OctpoymoB U. I'.. Xumus my1s npodeccuii U criennaaibHOCTEH
TeXHUYEeCKOro mpoduiisi : yueOHuk - M. : M3naTenbckuil LEHTp «AKaaeMus»,
2013. - 256 c.,
- Epoxun IO.M. Xumus : 3agauum u ynpaxHeHus: y4deb. mocobue - M.:
N3narensckuil neHTp «Axagemus» 2012.
- I'abpuensa O.C., JlpicoBa I'.I'. Xumusa. Kuaura s mpenomaBatens: y4eOHO-
MeToandeckoe rmocoodue — M.: M3gatenbckuii neHTp «Akagemusi», 2012.
- I'abpuensan O.C., OctpoymoB W.I'., Cnagkos C.A., JlopodeeBa H.M.; nox pen.
O.C. I'abpuensna. M. : U3narenbckuil neHTp «Axagemus», 2013.
- T'abpuenssa O.C., JlsicoBa I'.I'. Xumus B Tectax, 3ajayax MU YIPaKHEHUSX:
ydeOHOe MOocoOHe IS YUPEeKACHUN cpeHero nmpodeccuoHaaIbHOT0 00pa3oBaHus-
M.: U3natensckuii neHTp «Akagemus» , 2014.- 224 c.
denepanbHbid 3ak0H 0T 29.11.2012 Ne 273-d3 «O6 o6pazoBanum B Poccuiickoit
Oenepanumny.
[Ipuka3z MunucrepctBa obOpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEPKJIeHUH (eepaIbHOrO TOCY/IapCTBEHHOTO 00pa30oBaTENbHOTO CTaHapTa
cpeaHero (MoJIHOT0) O0IIEro 00pa3oBaHUM.
[Ipuka3z MunucrepctBa oOpazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHHH u3MeHeHuM B Ilpuka3 MwunucrepctBa oOpa3oBaHusi U Hayku PD ot
17.05.2012 No 413 “O06 ytBepxkaeHun ¢eaepaibHOTO TOCYJIapCTBEHHOTO
00pa3oBaTEILHOTO CTaHIapTa CPeaHEro (MOJIHOTO) 001Iero 00pa3oBaHus ».
[Tucemo [lemaprameHTa TOCYAapCTBEHHOW TOJMTHUKU B cdepe MOAroTOBKU
pabouux kaapoB u IO Mwuno6puayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHganmu Mo OpraHu3alliy IMOJYYEHUs CpeaHero odimiero oOpa3oBaHUs B
mpenenax OCBOCHHUSI 00pa30oBaTEIbHBIX MPOTPAMM CPEIHEro MPOQECCHOHAIBHOTO
oOpa3zoBaHusi Ha 0aze OCHOBHOTO OOIIEro o0pa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbenepalbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB W IMOJydaeMOu
npodeccuu Win CrenuagTbHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHUM.
s cmyoenmos
- I'abpuensu O.C., OctpoymoB W. I'.. Xumus it npodeccuit U crnenuanbHOCTEN
TeXHUYECKoro mpoduis : ydeOHuk - M. : M3paTenbCkuil HEeHTp «AKaaeMus»,
2013. - 256 c..
- Epoxun HO.M. Xumus : 3agauvm U yhnpaxHeHus: yue0. mocobue - M.:
N3 parenbckuil ueHTp «Akanemus» 2012.
8.1. Pekomenayemas Juteparypa

labpuenan  O. C., Ocmpoymos M. I Xumus  nnsa  npodeccuid. U
CHEIMATLHOCTEH TEXHUYECKOTO MpOoduiis: y4eOHUK AJIs CTYA. YUYPEKICHUH CPe/.
npod. obpazoBanusa. — M., 2014.



L'abpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus s
npodeccuii M CHeHaIbHOCTEH €CTECTBEHHOHAYYHOIO MPOQUIIs: Y4eOHUK IS
CTYJI. YUPEKJICHHH cpe. pod. odpazoanus. — M., 2014.

l'abpuensn  O. C., Ocmpoymos H. I Xumuss anga  npodeccuii.
CHEIUATBHOCTEH COIMAIbHO-3KOHOMUYECKOTO M TyMaHUTapHOro mnpoduei:
Y4eOHUK I CTYyJ. yUpexkIeHui cpen. mpod. oOpazoBanus. — M., 2014.
L'abpuensn O. C.,Ocmpoymos U. I'., Cnaoxoe C. A.,/[{lopogeesa H. M. IIpakTukym:
y4e0. mocodue AJIs CTy . yapexaeHui cpen. mpod. oOpazoBanus. — M., 2014.
Laopuensn O. C., Ocmpoymos H. I'., Craoxoe C. A. Xumus: mocobue s
noarotoBkn kK  EI'D: yueb. mocobuwe mis CTyA. YIpEeKISHUH cpea. mpod.
obOpazoBanus. — M., 2014.

Labpuenan O. C.JIvicosa I'. I'Xumus. TecTbl, 3a1aud U yHOpaKHEHUS: yueO.
nocooue g CTyJ. yupexaeHui cpea. mpod. oopazoBanusi. — M., 2014.

Epoxun [O. M., Kosanesa M. b. Xumus nis npodeccuid M CHelnualIbHOCTEH
TEXHUYECKOTO W ECTECTBEHHOHAy4yHOTro mnpodwuieil: y4eOHUK JUisl  CTY/I.
yupexJIeHui cpen. mpod. obpazoBanus. — M., 2014.

Epoxun FO. M. Xumus: 3agaud W yHOpaXHEHUs: yuyed. mocoOue uisi CTY/I.
yapexJIeHu cpen. mpod. odpazoanus. — M., 2014.

Epoxun [O. M. COOpHUK TECTOBBIX 3aJaHUN MO XUMHUHU: yded. mocobue s
CTyJl. yUpexXJeHui cpen. mpod. odpazoanus. — M., 2014.

Epoxun FO. M. Koanesa W. b. Xumus anga npodeccuid U crnenuanbHOCTEN
TEXHUYECKOTO Npouisi. DIEKTPOHHBIN Y4eOHO-METOIUYECKUN KoMIUIeKe. — M.,
2014.

Cnaokos C. A., Ocmpoymos HU. I'., I'abpuenan O. C., Jlykvanosa H. H Xumus
oIt mpodeccuid U CHEIUaIbHOCTEH TEXHUYECKOro mnpoduiis. DIEKTPOHHOE
MPUJIOKEHUE (DJIEKTPOHHOE YUEOHOE U3JaHUE) TSl CTYI. YUPEKIACHUM cpel. pod.
obpazoBanus. — M., 2014.

8.2. UnTepHeT-pecypcehl
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%200.%20s.%20
himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-
%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf

https://ig2u.ru/tests/32

www. hemi. wallst. ru (O0Opa3oBaTeIbHBIN CANUT JUIS IIKOJLHUKOB « XHUMU).

www.alhimikov.net(O0pa3oBarenbHBIN CAUT JUIS IIKOJHLHUKOB).



http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
https://iq2u.ru/tests/32
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