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1. MOSACHUTEJIbHASA 3AIIMCKA

Vuebnas gucnmmmHa OJ1.12  Xumus SBISETC  00A3aTELHOM  YacThIO
0011e00pa30BaTeIbHOTO [UKJIa 00pa30BaTENbHOM MPOrpaMMbl TOATOTOBKH  CIIEIHATMCTOB
cpeanero 3BeHa B coorBeTcTBUU ¢ PI'OC 15.02.12 MoHTaK, TeXHUYeCKOe 00CTyKUBAHHUE U
PEMOHT NPOMBILLICHHOT0 o0opyAoBaHus (10 orpacisiv) (0a3oBasi moaAroTroBka), 15.02.14
OCHaIlleHHe CPeICTBAMHU aBTOMATU3ALMU TEXHOJIOIHYeCKHUX MPOLeccOoB U MPOU3BOACTB (110
oTpaciasM) (0a3oBasi moAroToBKa), 26.02.02 CynocTtpoenue (6a3oBasi moaroroska), 26.02.02
CynoBoxnenne (yriay0jeHHassi MNOAroTroBka), 26.02.05 OIxkcmiayaranuss  CyI0BBIX
JHEPreTHYEeCKUX YCTAHOBOK (YrJy0JieHHasl OAT0TOBKA), 26.02.06 JxkcmiryaTanus cy10Boro
3JIEKTPOOOOPYIOBAHUSA W CPeICcTB aBTOMATHKH (0a30Basi MOATOTOBKA) M TPUMEPHOI
NMPOrpamMMbl M CUMILIHHBI XUMHUS.

PaGouas mporpamMmMa y4eOHOM AUCHUIUIMHBI HAalpaBjieHa HA OCBOEHUE YMEHUN U 3HAHUM,
HEOOXOIUMBIX I (OpMUpPOBaHUs U pazBuths ciexyromux komnerennuid: OK 01. Beioupats
crocoObl pemieHus: 3a1ad NpodecCHOHAIbHOW NEATEIbHOCTH NMPUMEHUTENBHO K Pa3nYHbIM
koHTekcTaMm; OK 02. HMcnonp30BaTh COBpEMEHHBIE CPEACTBA IIOUCKA, aHATIM3a U UHTEPIPETAUU
uH(popMalii, U UH-(HOPMAIMOHHBIE TEXHOJOTUHU AJIs BBIMOJIHEHHS 3a/1a4 MpogecCHOHaTbHON
nesrenprocTH; OK 04. DddexkTrBHO B3auMoaeiicTBOBaTh M pabOTaTh B KOJUIEKTHBE M KOMAaH/IC,
OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepereHUI0, MPUMEHSITh
3HaHUS 00 W3MEHEHHWH KJIMMaTa, MPHHLIUIB OEpPEeXIMBOIO MPOM3BOACTBA, 3((EeKTUBHO
neiictBoBath B 4pe3BbryaiiHbix cutyanusx; [IK 1.1. OcymectBiare pa®oThl MO MOATOTOBKE
o0opynoBanuss k MoHTaxy; IIK 1.2. IIpoBOoIWTHP MOHTaX TEXHHYECKOTO OOOPYIAOBAHUS B
COOTBETCTBUH C TEXHUYECKOU MOoKyMeHTaruel (crneunanbHocTh 15.02.12 MoHTax, TeXHuYecKas
JKCIUTyaTallMsi ¥ PEMOHT MpOoMbILUIEHHOTo obopynoBanus); IIK 1.2. PaspabarbiBaTh
BUPTYaIbHYIO MOJEJIb JJEMEHTOB CHCTEM aBTOMAaTH3allMd Ha OCHOBE BBIOPAHHOTO
IIPOrPaMMHOr0 O0ecreueHusl U TeXHUUecKoro 3aaanus (cneuuanbHocTh 15.02.14 Ocnaienue
CpeICTBAaMU aBTOMATU3AIMH TEXHOJIOrn4Yeckux mnpoueccos U npou3BoActs); [IK 1.1. [IpoBoauth
BXOJHOH KOHTPOJb KadecTBa CBIPbs, MOIy(pabpuKaToB, MNapaMETPOB TEXHOIOTMYECKHX
mpoleccoB, kadectBa roroBoil mpoaykiuu (26.0.2.02 Cynocrpoenue); IIK 3.2. Cobmonats
Mepbl PEIOCTOPOKHOCTH BO BPEMsI NOTPY3KH, BBITPY3KM M OOpallleHuss C ONacHbIMH U
BpEIHBIMH Tpy3amMu Bo BpeMms peiica (26.02.03 Cynosoxaenue); IIK 1.5. OcymecTBiasTh
AKCIUTYaTaIMI0 CYyJOBBIX TEXHUYECKUX CPEJICTB C YCTAaHOBJICHHBIMU MPaBUIaAMH U NPOLIETypaMH,
o0ecreunBaroIMMU O€30MaCHOCTh OIEpalil U1 OTCYTCTBHE 3arpsi3HEHUM OKpyXarolied cpessl
(cmenmanbHOCcTH 26.02.05 DkcrutyaTanusi CylOBBIX JHEPreTHMUECKHUX YCTaHOBOK U 26.02.06
OKcITyaTanus CyJ0BOro 3J1€KTpooOOPyI0BaHUS U CPEACTB aBTOMATHKH).

Conepxanue mporpammbl 00111€00pa30BaTENIbHON AUCIUTIIUHBI «XUMUS» HaIMpPaBICHO
Ha JIOCTH)KEHUE CIIETYIOIINX LIENIeH:

- (opMHUpOBaHHE Y CTYJIEHTOB XUMHYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa KaK OCHOBbI TPUHATHUS PEHIEHUH B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYaLUSX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOIHON Cpenie;

- (opMHpOBaHNE TOHMMAHUS 3aKOHOMEPHOCTEH MPOTEKaHUS XMMHYECKHX IPOLIECCOB M SIBJIE-
HUA B OKpYXKAaWIIEW cpele, LEJOCTHOM HAyYHOM KAPTUHBI MHpA, B3aUMOCBS3M U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

- pPa3BUTHE YMEHHUS MPOBOJUTH PacueThl MO XUMHUYECKUM (GopMysiaM U YpaBHEHHSIM XUMHYE-
CKHX peaklMii, IJIaHUPOBATh U HHTEPIPETUPOBATH PE3YIbTAaThl XUMHUUYECKUX IKCIIEPUMEHTOB;

- (opMUpOBaHHE HABBIKOB IPOBEJIEHUS XUMHUYECKHUX SKCIEPUMEHTAJIbHBIX HCCIEJOBAaHUM C
coOio/ieHeM TpaBuil  Oe3omacHOro  oOpalleHHss C  BeHIeCTBaMH U JIAOOPAaTOPHBIM
00opyI0BaHUEM;

- pa3BUTHE YMEHMs aHAIU3UPOBATh, OLIEHUBATh, MPOBEPATh Ha JIOCTOBEPHOCTH M 0000IIATH
MH(OPMALIMI0 XUMHUUECKOT0 XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;



- (opMHUPOBHHE yYMEHHS MPOTHO3HPOBATH IMOCIEIACTBUS CBOCH NEATEIHHOCTH M XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

- (hopmupoBaHUE MOHUMAHUS 3HAYMMOCTH JTOCTIKEHUN XUMUYECKOW HAYKU M TEXHOJOTHH IS
pa3BUTHUS COLIMATILHON U MPOU3BOCTBEHHOM cep.

1.1 OBIIASI XAPAKTEPUCTUKA YYESHOM JJUCIIATIIMHBI
«XHUMMUA»

XuMHsT — 3TO HayKa O BEILIECTBaX, MX COCTABE U CTPOCHMHM, CBOMCTBAX M IPEBPALICHUSX,
3HAYCHUN XMMUYECKHX BEIIECTB, MAaTEPUAIOB M TPOLECCOB B IMPAKTHYECKOW AEATEIbHOCTH
YeJIOBEKA.

Conepxanne 00m1e00pa3oBaTeNbHON Y4eOHONH AUCHUIUIMHBI «XUMUS» HANpaBiICHO Ha
yCBOEHHE OOy4yaroIMMUCS OCHOBHBIX IOHSATUH, 3aKOHOB M TEOPUH XHUMHUH; OBJIAJCHUE
YMEHUSMH HaONIOaTh XMMHUYECKHE SBICHHS, IPOBOAWTH XHUMHYECKHH SKCIIEPUMEHT,
IIPOM3BOJIUTh PAacyeThl Ha OCHOBE XMMHUYECKHUX (OpMYJ BEILECTB M YPaBHEHHUH XMUMHYECKHX
peaKuui.

B npouecce n3ydyeHuss XMMUU y 00Yy4aroLIUXCsl PA3BUBAIOTCS [103HABATEIbHbIE MHTEPECH U
MHTEJJIEKTYyaJIbHbIE CLIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEILHOM NMPUOOPETEHUS 3HAHUHN 110
XUMHA B COOTBETCTBUM C BO3HHMKAIOIIMMH JKU3HEHHBIMH TIpoOJIeMaMH, BOCHHUTHIBACTCS
Oepe’kHOe OTHOIIEHUS K MpUpOAE, MOHMMAaHHUE 370pOBOr0 o0pa3a >KHU3HU, HEOOXOAUMOCTH
NpeIYIpPEexKICHUS SIBICHUH, HAHOCAIINX BPE 3I0POBBIO M OKpYXatomiei cpene. OHM 0CBauBaIOT
OpUeMbl TPaMOTHOr0, O€30IaCHOTO HCMOJIb30BAaHUS XMMHUYECKHX BELIECTB M MaTepHajoB,
NPUMEHSIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U HA TIPOU3BOJICTBE.

B npouecce u3yueHus XMMUU TEOPETHUYECKHE CBEJICHMS JONOJHSIOTCS JAEMOHCTPALUSMHU,
7a00paTOPHBIMH OIBITAMH M TPAKTUYECKUMHU 3aHATHAMH. 3HAYUTEIBHOE MECTO OTBOJIUTCS
XUMHUYECKOMY 3KcrepuMeHTY. OH OTKpbIBa€T BO3MOXKHOCTh (DOPMHUpPOBaTh y OO0ydaromuxcs
CHenHaNIbHbIe PEIMETHBIE YMEHHS: pa0d0TaTh C BEIIECTBAMH, BBITIOIHATD IIPOCTHIE XUMHUYECKHE
OMBITHI, YYUTh O€30HAaCHOMY M DHKOJOTMYECKHM TIPaMOTHOMY OOpallleHHIO C BeIeCTBaMH,
MaTepHrajJaMH U IPOoIeccaMy B OBITY M Ha TIPOU3BO/ICTBE.

Teopernueckue 3aHATHA MPOBOAATCS B BUAE Oecelbl, [EJIOBOW HWIPhl, pPELICHUS
CUTYaIlMOHHBIX 33J1a4.

JlaGopaTOpHO-TIpaKTHUECKUE 3aHATUS TPOBOAATCS B BHUJE IOCTAHOBKU HKCIEPUMEHTA,
MOJATBEPK/ICHUSI TEOPETUYECKUX OCHOB, BBINIOJHEHUIO XHMHYECKHX MPEBpAIEHHH 110
pacro3HaBaHMIO BAKHEHUIIIMX HEOPTraHUYECKUX M OPTaHUYECKUX BEILECTB.

B paboueil mporpamme TUCHMIUIMHBI TPEIyCMOTPEHAa BHEAYAMTOPHAS CaMOCTOSTEIbHAs
pabota oOydaronmxcs M yka3aHa e€ TeMarTuka. B 4acTHOCTH, NMPUMEHSIOTCS TakHUe BHJIbI
CaMOCTOSITENIbHOM paboThl OOyyarouuxcs, Kak HamucaHue pedeparoB, COCTaBICHHE TECTOB,
BBINOJIHEHUE YNPa)KHEHUH, W3rOTOBICHHE MOJIENIEH BEIECTB, COCTABICHUE CPaBHUTEIbHBIX U
00001IaroIMX Ta0IHIL.

MeXIUCUUIUTMHAPHBIE CBSI3U MPOCIIEKUBAIOTCA ¢ AUcUUIUIMHAMU buonorus, Maremaruka,
dusuka.

1.2 MECTO YYEBHOH JUCHUIIINHBI B YYUEFHOM IIJIAHE
Vyebnas gucnurianHa «XUMHS» BXOJUT B 00II€00pa3oBaTeNbHYIO TOJTOTOBKY Kak
npoduabHas IUCIUTUIHHA.
[TocnenoBatenbHOCTh U3YUECHHSI TEM MTPOTPaAMMBbI PACKPBIBAETCSA B TeMaTHYECKOM Tutane. [1o
KOKIOW y4eOHOH TeMe TpUBOAATCS  000OIMIEHHBIE  TpeOOBaHUS K  JTUYHOCTHBIM,
MeTaIrpeAMETHBIM U MPEMETHBIM Pe3yIbTaTaM.

1.3 PE3YJBTATHI OCBOEHUSI YYEBHOM U CLUITIJINHBI
OcBoeHue conepkaHus y4yeOHOW JUCHUIIIMHBI «XUMHUS», 00ECIeYUBAET TOCTHKEHUE
00yJaroIUMHUCS CIEAYIOIINX Pe3yJdbTaTOB:
. JUYHOCMHBIX 8 00YUeHUU:



- YYBCTBO TOpAOCTH W YBAXKCHUA K HCTOPUHU U HNOCTUIKCHUSIM OTCUCCTBEHHOU XUMH-
YEeCKOM HAYKH; XUMUYECKH IPaMOTHOE MOBECHUE B PO(ECCHOHATIBHOM AEATSILHOCTH U B OBITY
npu 00palIeHUH C XUMUYECKHMHU BEIIECTBAMH, MaTepHallaMH U TPOLIECCaMH;

- TOTOBHOCTb K MPOJOJKCHUIO 00pa30BaHUs M MOBBIIICHHUS KBATH(DUKAIIMK B H30paHHOM
npopeCCUOHATIBHON IEITEIbHOCTH U O0BEKTHBHOE OCO3HAHHE POJIM XUMHUYCCKUX KOMITCTCHIIHIA
B 3TOM;

- YMCHHEC HUCIHOJIB30BATh HOCTUXKCHUA COBpeMeHHOfI XUMHYECKOU HAaYKH U XUMHWYCCKUX
TEXHOJIOTUH I TOBBIMICHUS COOCTBEHHOTO HWHTE/UICKTYAIBbHOIO Pa3BUTHS B BBIOPAHHOMN
po(hecCHOHANTLHOM e TEIbHOCTH,

. JUYHOCIMHBIX RPU 6OCNUMAHUU:

. JIP.10 3aboTtsmuiicss o 3amMTe OKpPYKAIOMIEH Cpelabl, COOCTBEHHOM H  UyXKOU
0€30MacHOCTH, B TOM YHUCIIE [U(PPOBOMA.

. JIP.11 IlposiBrsitonuii yBa)keHHE K 3CTETHMYECKHM IIEHHOCTSIM, OOJIAJaloIIuii OCHOBAMH
3CTETUYECKOH KYIbTYpHI.

. JIP.12 ITpuHuMaromuii ceMeHble IIEHHOCTH, TOTOBBIM K CO3/1aHUI0 CEMbU U BOCIIMTAHUIO

JIeTeil; JEeMOHCTPUPYIOIIMH HENmpusATHEe HaCWIMS B CEeMbE, YXOJa OT POJUTENIbCKON
OTBETCTBEHHOCTH, OTKa3a OT OTHOLICHUH CO CBOMMHU JIETHMH U X (PMHAHCOBOTO COZICPIKAHUSI.

. MemanpeomMemHuIx:

- HCIOJIb30BAaHUE DA3JIMYHBIX BUAOB I[IO3HABATEJIbHON JIEATEIBHOCTH M OCHOBHBIX
MHTEJJIEKTYaIbHBIX Olepanuil (MOCTAaHOBKH 3a/ayd, (HOpMYJIUPOBAHMS THIOTE3, aHAIW3a W
CHHTE3a, CpaBHEHUS, OOOOIICHHWS, CHUCTEMATH3alll{, BBIIBICHUS NPUYMHHO-CIIEICTBEHHBIX
CBs3€, MOMCKa aHaIoroB, (POPMYIHPOBAHUS BHIBOJOB) JJISl PEIIEHHUs MMOCTABICHHOM 3ajaud,
IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS (HAONIOAEHHUS, HAYYHOIO OHKCIEPUMEHTA) JUIs
W3YYEHHUS DPA3IUYHBIX CTOPOH XUMHUYECKHMX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAIKMUBATHCS B MPOPECCHOHAIBHOM cdepe;

- WCIOJIb30BAHNE PA3IMYHBIX MCTOYHUKOB JIA IMOJIYYCHUS XUMHYECKOW HH(MOpMAaIHH,
YMEHHME OLEHUTh €€ JOCTOBEPHOCTb ISl JOCTHMIKEHHS XOPOLIMX pe3yJbTaToB B
npodeccuoHabHOU chepe;

* NPeOMemHbIX:

- c(hOpMUPOBAHHOCTH MPECTABICHUN O MECTE XUMHH B COBPEMEHHON HAyYHOU KapTUHE
MUpa; MTOHUMAaHHUE POJIM XUMHH B (POPMUPOBAHUU KPYyro3opa U QyHKIIMOHAIBHON IPaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS TPAKTUYECKUX 3a]1ay;

- BJIa/ICHUE OCHOBOIIOJIAralOIIMMH XMUMHUYECKUMHU TOHSATUSMHU, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHHE OCHOBHBIMH METOJAMM HAyYHOTO IO3HAHMS, UCIOJIb3YEMBIMH B XUMHHU:
HaOIIO/IEHUEM, OTHMCAHUEM, U3MEPEHUEM, HKCIIEPUMEHTOM; YMeHHe 00pabaThiBaTh, OOBSICHATH
pe3yNbTaThl IPOBEJACHHBIX OINBITOB M JENaTh BBIBOJbI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHSThH
METO/1bl TO3HAHUS MPU PEIICHUH NMPAKTHUECKUX 3a/1a4;

- c(OpMUPOBAHHOCTh YMEHHUSI /1aBaTh KOJMYECTBEHHBIE OLIEHKH U IPOU3BOJUTH PACUEThI
M0 XUMUYECKUM (popMyraM U ypaBHEHUSIM;

- BJIQJICHUE TpaBUJIaAMH TEXHUKH OE€30MacCHOCTH NpPHU HCIHOJIb30BAaHUU XUMHUYECKUX
BELIECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOUIEHHIO K XHMMHUYECKOW HH(Op-
Mallld, MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

Pabouas mporpamma paccunrtana Ha 78 gacoB, B ToM uyucie 10 gacoB mabopaTopHBIX
paboT, 28 yacoB MpakTUYECKUX 3aHATHH, 4 yaca KOHCYNIbTaluil. B Xo/1e u3yueHus JUCIUILTHHBI
POrpaMMoOil MpeaycMOTpeHbl 4 KOHTPOJIbHBIE PAaOOTHI.

[IpomexxyTouHoil (opMoOi aTTecTanuu SBISETCS 3a4eT B KOHIIE MEPBOTO U BTOPOTO
cemecTpa.



2. TEMATUYECKUM ILJIAH

MakcumaJ Kos1-Bo ayIuTOpHBIX YacoB
bHas NPHU 04YHOI (popme
yueOHasi o0yueHus
HaumeHoBaHue pa3iesioB U TeEM
HArpy3ka
CTYREHTa, | Beero JIao. IIpaxkr.
gac pao. 3aH.
BBenenue 1 1
Pa3znen 1.00masi 1 HeopraHnyeckasi XUMHs 39 39 24
Tema 1.1. OCHOBHBIC IOHATHS M 3aKOHBI XUMHH 5 5 4
Tema 1.2. [lepuoanueckuii 3aKoH U
[lepuoanueckas cucteMa XUMHYECKUX 4 4
anemenTtoB (IICXD) JI.1. MenneneeBa u
CTpOEHHE aToMa
Tema 1.3. Ctpoenue BemecTna 8 8 6
Tema 1.4. Bona. PactBopbl. DnekTponutuyeckas 4 4 2
JTUCCOITHAITUS
Tema 1.5. Knaccuduxanuss HeopraHUYECKUX 5 5 4
COCJTMHEHWI U UX CBOWCTBA
Tema 1.6. XumMuyeckue peakiuu 6 6 4
Tema 1.7. Mertayibl 1 HeMETaLIbI 6 6 4
Pa3nen 2. Opranuyeckast XuMHsA 30 30 10 4
Tema 2.1. OCHOBHBIE MOHSTUSI OPraHUYECKOM
XUMHUHA W TEOpHUsl  CTPOCHMUS OpPraHUYECKUX 4 4 2
COE€IMHEHUN
Tema 2.2. YriaeBoaopoabl M HX HPUPOIHBIC 6 6
HMCTOYHUKHU
Tema2.3.Kucnopoacoaepkane OpraHu9IecKue 12 12 6
COEJIMHEHUS
Tema 2.4. A3soTcomepkamue OpraHUYECKHe 5 8 2 4
coenuHenus. [lonumepsr
3auer 4 4
KoncyabTanumu 4
MakcumajibHas HATPy3Ka 78 74 10 28




3.COAEP KXAHUE YYEBHOM JUCHUITIINHBI
BBenenue

HaquHe METOAbI ITIO3HAHUSA BCIICCTB U XUMHUYCCKUX siBJIeHUH. Ponb SKCIICPpUMECHTA U TCOPUU
B XUMHUH. MoOJeIMpoBaHHe XHMHYECKHX MPOLECCOB. 3HAYCHHWE XHUMHHU IPU OCBOCHUH
cnenuanbHocTei CIIO TexHmYeckoro npoduis mpopecCHOHATBHOTO 00pa3oBaHMUs.

Pasznen 1. O01mas u Heopranu4eckass XuMmsl

Tema 1.1. OcHOoBHBIC NOHATHSA H 3AKOHLI XUMUHU

OcHoBHbIe mNOHATUS XuMHH. BemectBo. AtoMm. Monekyna. XUMHUYECKUN DIIEMEHT.
Annorponusi. IIpocteie U cnoxkHble BellecTBa. KadyecTBEHHBIM M KOJMYECTBEHHBIM COCTaB
BelecTB. XuUMHUECKUE 3HAKU U (hopmynbl. OTHOCUTENBHBIE aTOMHAs U MOJICKYJISIpPHAS MAcCHI.
KomnuecTBo BelecTsa.

OcHoBHBbIEe 3aKOHBbI XMMHH. CTeXHOMETpHUs. 3aKOH COXPaHEHHUsI MAcChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTB MOJICKYJISPHOW CTPYKTYpPHI. 3aKOH ABOTaapO WU CIEIACTBUS W3
HETO.

PacuerHble 3amauun Ha HaxXOXKICHHE OTHOCUTEIBHON MOJEKYJISPHOW MAaccChl, OMpeielieHUue
MacCOBOH JOIM XUMHUYECKHUX DIIEMEHTOB B CIIOKHOM BEILECTBE.

Hemoncmpayuu

Mogenu aTOMOB XUMHUYECKUX DJIEMEHTOB.

Mopnenu MOJEKyl MPOCThIX M CIOXHBIX BelecTB (mapocrep:kHeBble U CTioapTra—
bpurne6a).

Komnekuusi mpocThIX M CIOKHBIX BeliecTB. HekoTopeie BeliecTBa KOJMMYECTBOM | MOJIb.

Monens MOISIpHOTO 00BhEeMa Ta30B.

Amorponus dpocdopa, kucaoposia, 0JI0Ba.

IIpoghunvusvie u npogheccuonanvro 3HaUUMBbLE ITIEMEHMBL COOCPHCAHUA. ATITTOTPOITHBIC

Moaudukanuu yriaepoaa (anmas, rpadur), Kuciaopoaa (KHCIOpo, 030H), 0J0Ba (cepoe u

oeioe 010B0). [ToHATHE 0 XMMHYECKOM TEXHOJIOTHH, ONOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

IIpakTuyeckue 3ansaTus Ne 1, 2
Pacuetsl mo xumuueckum GopMynaMm U ypaBHEHUSIM.

Tema 1.2.Ileproauyeckuii 3aK0H U NEPHOAUIECKAST CHCTEMA XMMHYECKHX )JIEMEHTOB
(IICX2) .. MeHnaesieeBa U CTPOEHHE aTOMA

IMepnonnuecknii 3axkon /[.M. MenpneneeBa. Otkpeitue /[[.1. Menneneessim Ilepuogudeckoro
3akoHa. [leproanyeckuii 3akoH B hopmynupoke .M. Menneneena.

[lepuonuueckass TabnMuma XMMHYECKMX  3JEMEHTOB —  rpaduyeckoe  OoToOpaxkeHue
NepUOANYECKOro 3akoHa. CTpyKTypa MepuoInYecKor TaOnuibl: Mepruoibl (Manble U OOJBIINE),
rpynsl (raaBHas U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /I.U. Menoeneesa. AToM—cioxHasi 4acTHIIA.
SAnpo (IpOTOHBI U HEUTPOHBI) U 3JEKTpOHHass obosouka. M3oTtombl. CTpoeHHE 37IEKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB MallbIX Meproa0oB. OCOOEHHOCTH CTPOEHMS SJIEKTPOHHBIX
000J109Y€K aTOMOB JJIEMEHTOB OOJNBIIMX TEPHOMIOB (TIEPEXOAHBIX 3JieMeHTOB). [loHsTHE 00
opOuTassx. S-, p- u d-opouranu. DIEKTPOHHBIC KOHPUTYPAIIMHA ATOMOB XUMUYECKUX DJIECMEHTOB.

Cospemennas (opmynuponka Ilepuoanueckoro 3akona. 3Hauenue [leproanyeckoro 3akoHa
u [lepunonnueckoii cucreMbl XUMHYecKuX anuemeHToB .M. Menneneesa /uis pa3BUTHS HAyKH U
MOHUMAaHUS XUMHYECKON KapTUHbBI MHpA.

MonenupoBanue noctpoenus [lepuonnyeckoil TaOIUIBI XUMHUUECKUX 3JIEMEHTOB.
Hemoncmpayuu

Paznuunsie popmbl [lepuoanueckoii cuctembl xumuueckux snemenToB J[.J1.Menaeneesa.
Junamuueckre TaOauIhl 11 MoaenupoBaHus [leprnonnyueckoi CHCTEMBI.



DneKkTpu3anys Tell ¥ UX B3aUMOJICHCTBHE.

Ilpogpunvuvie u npogheccuonanvno 3nauumoie rnemeHmol cooepircanus. PannoaKTUBHOCTb.
Hcnonp3oBaHne paiiOaKTHBHBIX U30TOTIOB B TEXHMUECKUX ENSAX. PEHTTeHOBCKOE H3ITyUeHHE
U €r0 UCIIOJIb30BaHUE B TEXHUKE U MeIUIMHE. MoJeIMpoBaHHe KaK METOJI IPOTHO3UPOBAHUS
CUTYyaIlU{ Ha IMPOU3BOJICTBE.

Tema 1.3.CTpoeHue BemecTrBa

HNonnas xumunueckasi cBsisb. Katnonsl, ux o0pa3oBaHue U3 aTOMOB B pe3yJibTaTe Mpolecca
OKHCIICHUs.. AHHUOHBI, UX 00pa3oBaHHE M3 AaTOMOB B pe3yJbTaTe IPOLECCa BOCCTAHOBJIECHUS.
HonHast cBsI3p Kak CBA3b MEXJy KaTHOHAaMHU W AHUOHAMM 3a CUET 3JIEKTPOCTATUYECKOTO
nputsbkeHus. Kiaccupukanyss MOHOB: 1O COCTaBy, 3HAKY 3apsija, HAIWYHIO TUAPATHON
oOosouku. HonHble KpucTamanueckue pemerkd. CBoilcTBa BElIECTB C HOHHBIM THUIIOM
KPUCTAJUIMYECKOU PELIETKH.

KoBanenTHass xumMu4eckas cBsi3b. MexaHnu3M o0pa30BaHUsl KOBAJIEHTHOHN CBsI3U(OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIN). DJIEeKTpoOTpULaTeNbHOCTh. KOBaneHTHbIE MOJSApHAs U HENoJspHas
cBsi3u. KpaTHOCTh KOBaJI€HTHOU CBA3H. MOJIEKYISPHbIE U aTOMHBIE KPUCTAIUIMYECKHE PEIIETKH.
CBoiicTBa BEIIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMH KPUCTAJUIMYECKMMHU PELIETKAMHU.

Mertanyeckasi cBsi3b. MeTajuinueckass KpUCTAJUIMYECKash pelIeTKa W MeTajindecKas
XUMHYEcKast CBsA3b. PU3NUECKue CBONCTBA METALIOB.

ArperaTHble COCTOSIHMSA BellleCTB M BOJOPOAHAas cBsA3b. TBepoe, ®KUAKOe U razoo0pa3Hoe

cocTosiHUs BellecTB. [lepexoj BemiecTBa M3 OJHOIO arperaTHOro COCTOSIHUSL B JIpYroe.

Bonoponnas cBA3b.

Yucrtele BemecTBa M cMecu. [lonsarue o cmecu BemiecTB. ['OMOreHHble M IeTepOreHHbIE
cmecu. CocraB cmecel: 0ObeMHAass W MaccoBasl JOJIM KOMIIOHEHTOB CMECH, MaccoBas OIS
puMecei.

Jucnepcuble cucrembl. [lonsatue o nucnepcHoit cucreme. JlucnepcHas ¢asa u
IcriepcuoHHas cpena. Kiaccudukamus nucnepcHbIX cucteM. [loHsATHE O KOJJIOMIHBIX
CUCTEMAX.

[TpuroroBnenue cycneH3uu kapOoHaTa Kaiblus B Boje. llodydeHune sMyiabCMM MOTOPHOIO
Maciia.

Hemoncmpayuu

Monenb KpUCTAUIMYECKON PEIETKH XJI0OpH/Ia HATPuSs.

OO6pa3ibl MUHEPAIOB C MOHHOW KPUCTAUIMUECKOW PEHIeTKOW: KajbluTa, raiuta. Mojenu

KPUCTANIMYECKUX PEIIETOK «CYXOTro JibAa» (Win Hoja), anmasa, rpaduta (Wi KBapla).

[TpuOops! Ha KUAKUX KpUCTAIIAX.

OOpa3upl pa3IuYHBIX JUCHEPCHBIX CHUCTEM: SMYJbCUM, CYCHEH3UH, a’po30jeil, renei u

30J1€H.

Koarymsuus. Cunepesuc. Ipdext Tungans.

Ilpogpunvuvie u npogheccuonanvno 3nauumole Inemenmut cooepicanus. I101ApHOCTD CBA3U U
noysipHOCTh MoJiekynbl. Konnencanus. Texkydects. Bosronka. Kpucramnuzanus. Cyonumanus u
necyonmumanus. AHOManuu (GU3UYECKUX CBOMCTB Boabl. JKuakue kpuctamuibl. MuHepaisl U
TOpHBIE MOPObI KaK MPUPOIHBIE CMECH. DMYJIBCUHU U CYCIIEH3UH. 30JI1 (B TOM YHCIIE a3PO30JIH)
u reau. Koarymsanus. Cunepesuc.

IMpakTnyeckoe 3ansTHe Ne 3.
O3HaKOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CHCTEM.

IIpakTuyeckue 3ansaTus Ne 4, 5
yCTaHOBJ'IeHI/Ie CBA3HU Me>1<11y CTpO@HI/IeM ATOMOB XUMHNUYCCKHUX DJICMCHTOB N HepI/IO}II/I‘IeCKI/IM
W3MEHEHUEM CBOMCTB XUMHUYECKHUX DJIEMEHTOB U UX COSINHEHUN B COOTBETCTBAU C MOI0KEHUEM
[Teproanaeckoit CUCTEMBI

Tema 1.4. Bona. PacTBopbl. DJIeKTPOIUTHYECKAS TUCCOLMALIMS



Bona. PacrBopbl. PacrBopenme. Boga kak pactBoputens. PacTBOpHMOCTH BELIECTB.
HacepliieHHble, HEHACBIIIEHHbIEC, NEPECHIIIEHHBIE PAacTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, JKUJKOCTEH U TBEP/IbIX BEUIECTB OT Pa3IUYHbBIX (PAKTOPOB.

MaccoBas 1011 paCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIMTHYECKASL UCCOMUALMA. DIEKTPOIUTH U HEIIEKTPOUTHI. DJIEKTPOIUTUUECKAS
aucconpanusa. MexaHu3Mbl JJIEKTPOJIMTHUYECKOM JHUCCOLMALMK Ul BEIIECTB C PA3IMYHBIMU
TAMIAMM XUMHYECKOW CBs3U. [‘mapatupoBaHHble M HETrWIpaTUPOBAHHbIE HOHBL. (CTeneHb
ANIEKTpOJINTUYECKON aucconuanuy. CuiabHble U ciaalOble 31eKTpoiUThl. OCHOBHBIE MOJIOXKEHUS
TEOPHH JIEKTPOIMTHUECKON aucconuanuu. KucimoTsl, OCHOBaHUS U COJIA KAaK AJIEKTPOJIUTHI.
Hemoncmpayuu

PactBOpHMOCTE BELIECTB B BOJIE.

CobOupanue ra3zoB METOJOM BBITECHEHHs BOAbl. PacTBOpeHHME B BOJE CEPHOM KHUCIOTHI U

coneit ammoHusi. O6pa3ibl KPUCTAIOTUIPATOB.

N3roroBieHue runcoBor MOBSA3KHU.

HcnbiTanue pacTBOPOB 3JEKTPOJUTOB W HEIEKTPOJUTOB HA NPEAMET IUCCOLUALUU.

3aBUCUMOCTb  CTENEHU DJIEKTPOJUTHYECKOM JIHUCCOLMALMM  YKCYCHOM  KHUCIOTBI  OT

pazbaBieHus pacTBOpa.

JIBU>KeHHE OKpPALEHHBIX MOHOB B AJIeKTpudeckoM mojie. [IpuroroBiieHue kecTKON BOJBI U

YCTPaHEHHE €€ KEeCTKOCTU. VIOHUTHI.

OO6pa3ibl MUHEPATIBHBIX BOJI PA3TUYHOTO HA3HAYCHUSI.

IlIpogpunvuvie u npogheccuonanvno 3navumsle rnemenmosl cooeprycanus. PactBopeHue Kak
bu3HKO-XUMHUSCKUN Tporecc. TerioBeie 3P QexTsl TpU pacTBOpeHUH. KpucTamuioruaparsl.
Pemienne 3amad Ha MaccoByK JOJI0 pacTBOPEHHOro BemiecTBa. IIpuMeHeHne BOIBI B
TEXHUUYECKUX I1eNsiX. KecTKOCTh BOJbI U CLIOCOOBI ee yeTpaHeHHsl. MuHepallbHbIE BOJIBI.

IIpakTnyeckoe 3ansaTue Neb.
[TpuroroBieHre pacTBOpa 3alaHHON KOHIICHTPAIIHH.

Tema 1.5. Knaccudukauus HeopraHu4ecKux coeJMHEHHI U UX CBOMCTBA

Kucaorsl u ux cpoiictBa. KucioTel Kak 3JIEKTPOJIUTHL, MX KiIacCU(UKALUS O Pa3IuIHBIM
IpU3HaKaM. XMMHUYECKHE CBOMCTBA KHUCIIOT B CBETE TEOPUU IEKTPOIUTHUECKON TUCCOLUALINH.
Oco0eHHOCTH B3aMMOJICUCTBHUSI KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCJIOT ¢ METAJIaMHU.
OcHOBHBIE CTIOCOOBI OTYYEHUS KUCIIOTBHI.

HcnpiTanue pacTBOPOB KHUCIOT HMHAMKAaTOpaMu. B3ammonelcTBue METauioB C KHUCIOTaMHU.
B3auMozeicTBre KUCIOT C OKCUAAMH METAJIIIOB. B3auMOoIelCTBUE KUCIOT C OCHOBAaHUSMH.

OcHoBanuss U uX cBoiicTBa. OCHOBaHUS KakK 3JEKTPOJIMTHI, UX KIACCHU(PHUKALUSA MO pas3-
JUYHBIM NpU3HAaKaM. XUMUYECKHE CBOWMCTBA OCHOBAHUU B CBETE TEOPUU AIIEKTPOJIUTUYECKON
nuccoranuu. PasnokeHne HEpacTBOPUMBIX B BojA€ OCHOBaHMH. (OCHOBHBIE CIIOCOOBI
IIOJIy4eHUsI OCHOBaHUH. VcnipITanne pacTBOPOB 1IEI0YEH NHINKATOPAMH.

Pasnoxenue HepaCTBOPUMBIX OCHOBAHMIA.

Cosmn m ux cpoiictBa. Conu kak 310eKTpoiuTbl. CoOdM CpelHue, KHUCIbIE U OCHOBHBIE.
XUMHUECKUE CBOMCTBA coyielf B CBET€ TEOPHUM DJIEKTPOJUTHUECKOW auccouuanuu. CrocoOsl
MOJIYYEHUS COJIEH.

B3anmoneicTere KUCIOT ¢ coysiMU. B3aumozaencTeue menoyen ¢ coiasiMu. B3aumoaerncraue
CoJIeH ¢ MeTajulamMu. B3aumonencTBue coneit Ipyr ¢ Apyrom

I'mpponus comnent.

Oxcuabl M ux cBoiictBa. Coseobpasyomue U HecojeoOpasyromue okcuabl. OCHOBHBIE,
am(oTepHble U KUCIOTHBIE OKCHJIbl. 3aBUCUMOCTbh XapaKTepa OKCHJIA OT CTENEHH OKUCICHUS
00pa3yIolIero ero Merajia. XuMHUECKUe cBOicTBa okcu10B. [lomydenne okcuoB.
Hemoncmpayuu

B3anMopeicTBre a30THOW M KOHLEHTPUPOBAHHOW CEpPHOM KHCJIOT C MeTaulaMH. ['opeHue

¢dochopa u pacTBopeHUE MPOJYKTa TOPEHHS B BOJIE.

[Tonyyenue u cBoiicTBa amdorepHoro ruapokcuaa. HeoOpatumelii ruaposnns kapOumaa



KaJbIust. OOpaTUMBIN THIAPOIIU3 COJIEH Pa3InYHOTO THUIIA.
Ilpogpunvnvie u npogeccuonanvno 3nauumvlie 3Inemenmuvt cooepicanuna. llpaBuna
pa30aBiieHUs CepHOM KUCIOTHL. Vcmonb3oBaHUE CEPHOIl KUCIOTHI B MPOMBIIUIEHHOCTU. Enkue
LIeJI0YM, UX HCIIOIb30BAHME B IIPOMBIIUICHHOCTH. [amieHas M HeramieHas HW3BECTb, HX
MPUMEHEHUE B CTPOUTENLCTBE. [ UIic 1 anedactp, TUICOBAHUE.

[Tonsitue o pH pactBopa. KuciiotHas, menoyHas, HeMTpajibHas cpeia paCTBOPOB.

IIpakTuyeckoe 3anaTue Ne 7.
XUMHUYECKUE CBOMCTBA KUCIIOT, OCHOBaHUM, cojiei. [ apoau3 conel pa3iMuHoro TUIa.
IIpakTHyeckoe 3ansaTHe Ne 8.
Pemenue npakTuyeckux 3aiaHuii IO KJIACCU(PUKAIIMN U XUMUYIECKUM QopMyam
HEOPraHUYECKHUX BEIECTB PA3JIMYHBIX KJIAaCCOB

Tema 1.6. Xumuveckune peakiun

Knaccupukauusa xuMudeckux peaxkuuii. Peakuun coeguHEHHs, Pa3JIOKEHHS, 3aMELICHHUS,
oomena. Karamutuueckne peakumu. OOpatuMble W HeoOpaTUMbIE peaknuu. | OMOTreHHBIE U
reTepOreHHble peakuuu. DK30TepMUYECKUe U 3HJ0TepMUuYeckue peakuuu. TernoBoi s ekt
XUMHYECKHUX peakuuid. TepMOXUMHUUYECKUE YPAaBHEHHUS.

Peakuusa 3aMenieHuss MeIM JKEIE30M B pacTBOpPE MENHOro Kymopoca. Peaknuu, maymmue c
o0pa3oBaHUEM OCajIKa, ra3a Uil BOIbI.

OKHCINTEIBHO-BOCCTAHOBHUTEIBbHBIC peaknuu. CreneHb okuciaeHus. OKucnurens u
BOCCTaHOBJEeHHUE. BoccraHoButenb M OKHCIeHME. MeTo 3JIeKTpOHHOro OajnaHca i
COCTAaBJICHUS YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

Ckopocth XxuMuuyecknux peakumii. [loHATHE O CKOPOCTM XMMHYECKMX peaKkLMi. 3aBUCH-
MOCTb CKOPOCTH XUMHUYECKHX PpEeaKUUil OT pa3iuyHbIX (AKTOPOB: MPHPOJBI pearupyrommx
BELIECTB, UX KOHIIEHTPAIMH, TEMIIEPATYPbl, IOBEPXHOCTH CONPUKOCHOBEHUS M MCIIOJIb30BaHMUS
KaTaJIu3aTOpOB.

3aBUCUMOCTb CKOPOCTH B3aUMOJICHCTBUS COJISTHOW KMCIIOTHI C METaJJIaMH OT UX IIPUPOJIBIL.
3aBHCHUMOCTb CKOPOCTH B3aUMOJIECHCTBUS LIUHKA C COJITHOM KUCIOTOM OT €€ KOHLIEHTPALUH.
3aBUCHUMOCTh CKOpOCTH B3aumozeictBus okcupa menu (1) ¢ cepHoif kucioTONH OT TeM-
HepaTypsl.

O0paTuMOCTh XUMHYECKUX peakuuii. O0paTuMble 1 HEOOpaTUMbIE peakIMU. XUMHUECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEILEHUS.

Hemoncmpayuu

[TpuMepsl HeOOpaTMMBIX peaklMid, HAYIIUX C O0pa3oBaHMEM OCaJKa, Ta3a MM BOJBL

3aBUCHUMOCTh CKOPOCTH PEaKIMU OT MPUPOJbl pearupyrolux BellecTB. BizaumopeiicTBue

pPacTBOPOB CEPHOM KUCIIOTHI C paCTBOPaMHU THOCYNIb(aTa HATPHUs pa3IMyHON KOHIIEHTPALUH U

TeMIlepaTypbl. MoJ1eb KHIISIIETO CIIOS.

3aBUCHUMOCTb CKOPOCTH XHMHUYECKOW peaklUuu OT NMPUCYTCTBUS KaTaau3aTopa Ha IpUMEpE

pa3IoKEHU EPOKCUIA BOIOPOA C IOMOUIBIO JUOKCH/1a MApPTaHIla U KaTaJlassbl.

Mopens 3nekTpoausepa.

Mogenb JIEKTpOJIM3HONM BaHHBI JUISl MOJIYYEHHs AIIOMHHM. MoJenb KOJOHHBI CHHTE3a

aMMHaKa.

Ilpogpunvuvie u npogheccuonanvno 3navumovie rnemenmuvl cooepiycanus. llonstue o0

BJIEKTPOJU3E. OJEKTPOIU3 PaACIUIaBOB. JEKTPOJU3 PACTBOPOB. JIEKTPOJTUTHUYECKOE

nojiyueHue amoMuHus. IIpakTuueckoe INpuMEHEHHME 3JeKTpoiu3a. [anpBaHOIUIACTHKA.

lNanpBanocTerus. PadpunupoBanue BETHBIX METAJLIOB.

Karanus. 'oMorenHsle u rereporeHHble karanusaropsl. [Ipomotopel. Katanutuueckue sbl.

NHruOuTOpHI.

IIpon3BocTBO aMMHaKa: ChIpbe, anmnaparypa, Hay4Hble IPUHLUIIBIL.



IpakTuyeckne 3anaTus Ne 9, 10.
Peakmun moHHOrO OOMEHA.

Tema 1.7. MeTa/s1LI 1 HEMETAJLIBI

Metasnbl. OCOOEHHOCTH CTPOCHHSI ATOMOB M KpHUCTaLI0B. OU3ndecKue CBOWCTBa METAILIOB.
Knaccudukanus MeTauioB MO pa3IuYHBIM IpU3HAKaM. XWUMHUYECKHE CBOWCTBA METAJUIOB.
DNEKTPOXUMHUUECKUM Pl HAIPSHKEHUH MeTallIoB. MeTtanoTepmust.

O6mue crnocoObl momydenuss MerawioB. [lonstue o wmeramnypruu. llupomeramnyprus,
TUAPOMETAJUTYPTHUsl U dNIeKTpoMeTautyprus. CriaBbl YEpHbBIE U I[BETHHIE.

3akajaka 1 OTIYCK CTaJIH.

O3HakoMIIEHHE CO CTPYKTYpaMu ceporo u 0esoro uyryHa. PacnosnaBanue py/ sxenesa.

Hemerasibl. OCOOCHHOCTH CTpOEHHS aTOMOB. HeMeTaiuibl—IpocTble  BEIecTBa.
3aBUCUMOCTh CBOMCTB TajOr€HOB OT MX TIOJIOKEHUS B IEPUOJAMYECKOM  CHCTEME.
OKucCnIHUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX ITOJIOKEHUS
B PANlY JIEKTPOOTPULATEIBHOCTH.

Hemoncmpayuu

Konnekuust metannos.

BzaumopeiicTBue MeTalsioB ¢ HeMeTaulaMd (Kenes3a, IMHKa M aJIIOMHHHS C CEpoH,

IIOMHUHUS C HO0M, CYpbMBI C XJIOPOM, TOPEHHE KEJIE3a B XJIOPE).

I'openue METaJJIOB.

ATIOMUHOTEPMUSL.

Komnnekuust nemerannos. ['openne HemetaioB (cepsl, hocdopa, yris). BeitecHeHue MeHee

AKTHBHBIX TAJIOTCHOB M3 PACTBOPOB UX COJIEH 00Jiee aKTUBHBIMH TaJIOT€HAMH.

Moaenp TpOMBILIJIEHHOW YCTAaHOBKH JIJI TPOU3BOJICTBA CEPHON KUCIOTHL. Mojenb rneun 1ist

o0xura wusBecTHsKa. Konekuud NPOAYKUMNA CHIMKATHOM MPOMBIILICHHOCTH (CTEKIIa,

dapdopa, dhasHca, IEMEHTa pa3IMYHBIX MAPOK U Ap.).

Ilpogunvuvie u npogeccuonanvno 3nauumvie 3rnemenmut cooeprucanus. Kopposzus
METAJIOB: XMMHUYECKasd U 3JIEKTPOXUMHUYECKas. 3aBUCUMOCTbh CKOPOCTH KOPPO3UU OT YCIOBUH
oKpyxkarome cpensl. Kiaccugukanuss KOppo3ud METaUIOB 10 Pa3jIUYHBIM IPU3HAKAM.
CriocoOblI 3alIMTHl METAIIOB OT KOPPO3HUH.

[Ipon3BOACTBO YyryHa U CTAJIH.

[Tonyuenne HemeTauioB (PAKIMOHHON MEPEroHKON >KHUIKOTO BO3AyXa U DIEKTPOIHU30M
PacTBOPOB WJIM PACILUIABOB JJIEKTPOIUTOB.

CunukaTtHas IPOMBILIUIEHHOCTb. [Ipon3BOICTBO CEpHON KUCIIOTHI.

IIpakTnyeckoe 3ansTue Ne 11.
Pemenne skcriepuMeHTaIbHBIX 3a7a4.

IMpakTnyeckoe 3ansTie Ne 12.
[Tonmyuenue, cobupanue 1 pacrio3HaBaHUE Ta30B.

Pa3znen 2. Opranuveckass XuMus

Tema 2.1. OCHOBHBbIE IOHATHS OPraHUYECKOM XMMHHU M TEOPHUS CTPOCHUS
OpPraHUuYecKUX COeAMHEHHU

IIpeamer opranmyeckoii xumuM. [IpuponHbBIE, HCKYCCTBEHHBIE M CHHTETHYECKHE Opra-
HU4eckue BeniecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMHU.

BanenTHOCTB. XUMHYECKOE CTPOEHUE KaK IOPSAAOK COCAUHEHHs aTOMOB B MOJIEKYJNBI IO
BAJICHTHOCTH.

Teopust crpoeHusi opranuveckux coeanneHuii A.M. byriiepoBa. OCHOBHBIE TOJIOKEHUS
TEOPHUH XUMHMYECKOro CTpoeHus. M3omepuss u nzomeprl. Xumuueckue (GopMynbl U MOJENU



MOJIEKYJ B OPTraHUYECKON XUMUHU.

Kanaccupukanus opranmyeckux BemlecTB. Kitaccupukanusi BEmECTB IO CTPOCHHUIO
YIJIEPOJIHOTO CKEJleTa M HaJu4uio (yHKIIMOHAIBHBIX rpymi. ['omonoru u romosorus. Havama
Homenkiarypsl IUPAC.

Knaccupurxauus peakuuit B OpraHu4ecKou XUMHH. Peaknuu

MPUCOCTUHCHUA(TUIPUPOBAHMSI, TAJOTCHUPOBAHUS, THUIPOTaJIOTEHUPOBAHUS, THAPATAILIUHN).

Peaknuu  ormeruienuss  (A€TUIpUPOBAHUS, JCTUIPOTAIOTEHUPOBAHUS, JIETHAPATALIUN).

Peakuuu 3amenienus. Peakiiuu nuzomepusamumu.

Hemoncmpayuu

Moaenu MOJIeKyJ TOMOJIOTOB M MU30MEPOB OPraHUYECKUX COCAUHEHHUIA.

KauecTBeHHOE OOHapy>KeHHE YTIepojaa, BOJIOPOAAa M XJOpa B MOJEKYJaX OpPraHHYECKUX

COCTUHEHUN.
Ilpoghunvusvie u npogheccuonanvno 3nauumsle Inemenmol cooeprcanus. llousarue o cyocrpare
u peareHTe. Peakiuu OKHCIICHHUS U BOCCTAHOBJICHUSI OpPraHMYecKux BemlecTB. CpaBHEHUE
KJIacCU(PUKaMM COCTMHEHUH W KJacCU(UKAIIUU PEaKIMi B HEOPTaHUYECKON M OpraHUYECKOMN
XHUMUH.

Jladoparopnasi padora Ne 1.
H3rotoBiieHre MOJIeIICH MOJICKYJI OPTraHUYECKHX BEIECTB.

Tema 2.2. Y1/1€BoIOPObI M UX IPUPOAHBIE HCTOYHUKH

AJIKaHBbI .AJIKaHbI: TOMOJIOTUYECKHUH P, U30MEPUS U HOMEHKJIATYpa alIKaHOB. XMUMHUUYECKUE
CBOICTBa aJIkaHOB (ME€TaHa, 3TaHA): TOPEHHUE, 3aMElICHHE, pa3JIoKEHUe, AECTUAPUPOBAHUE.
ITpuMeHeHne alNKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTWIEH, €ro moJy4eHHe(AeruIpupoBaHUEM »3TaHa, JeloJMMepU3alnuel Imo-
au3TUWIIeHa). "'oMonorndeckuii psizi, U3oMepusi, HOMEHKJIATypa aJIKeHOB. XMMHUECKUE CBOMCTBA
ITHJICHA: TOPEHHE, KAa4YeCTBEHHBIC peakiuu (oOeciBeuynBaHHE OPOMHON BOIBI W pacTBOpa
IepMaHraHara Kajiaus), ruaparanus, nojumepusanus. [IpuMenenue sTuiieHa Ha OCHOBE CBOWCTB.

Jluenbl M Kayuyyku. [IoHATHE O AMEHAX KaK yriIeBOJOPOAAX C ABYMS JBOWHBIMU CBS3SIMU.
ConpsikeHHble AMeHbl. XHMHUYECKHE CBOMCTBa OyTanueHa-1,3 u u3omnpeHa: oOeclBeUYMBaHHE
OpoMHOW BOABI W MOJUMEpHU3aAlUs B Kaydykud. HaTypallbHbIII M CHHTETHYECKHE KAay4yKH.
Pe3una.

O3HakoMJIEHHE C KOJUIEKLIMEH KaydyKoB U 00pa3liaMu U3/AeI1i U3 PE3UHBI.

AaxuHbl. AneruieH. XMMUYECKME CBOWCTBa aleTHJICHA: TOpEeHue, O0OecIBeUnBaHUE
OpoMHOW BOJbI, MPUCOEAMHEHUN XJIOPOBOAOpOJa M rujparanus. IIpuMmeHeHne aneTruieHa Ha
OCHOBE CBOMCTB. MeXKaccoBasi U30MEpHs C AJIKaJUEHAMMU.

Apenbl. benzon. Xumuueckue cBoWcCTBa O€H30ja: TOpEHHE, peakluu 3aMelleHus (ra-
JIOTeHHpOBaHue, HUTpoBaHue). [lpumeHenne OeH3051a HA OCHOBE CBOMCTB.

IIpupoanble ucTOYHMKM YyriaeBoaopoaos. [Ipupoasblii ra3: cocraB, NPUMEHEHUE B

KaueCcTBE TOIUIMBA.

He¢ts. Coctas u nepepadbortka Hedtu. [leperonka nedpru. Heprenpoaykrsl.

O3HakoMJIEHHE ¢ KOJUIeKIIMel o0pa3oB HEPTHU U IPOAYKTOB €€ MepepadOTKH.
Hemoncmpayuu

I'openne MeraHa, 3TUjIeHa, alleTUIICHA.

OTHoleHHEe MeTaHa, 3TUJIEHA, aleTHieHa M OeH30ja K pacTBOpaM INEpMaHraHaTa Kajlus U
OpoMHOH BOJIE.

[Tomyuenue sTuieHa peakuuen AeruapaTalii 3TaHoJa, alleTUIeHa — TUAPOIU30M KapOuaa
KaJIbLUS.

PaznokeHne kaydyka MpU HarpeBaHMM, HCIBITAHUE TPOAYKTOB pa3JIOKEHHUS Ha He-
IIPEEIbHOCTb.

Konneknuss oOpasnioB Heptu u HedrenpoaykToB. Komneknus «KameHHBI yromp u
IPOAYKIMSI KOKCOXMMHYECKOTO IPOU3BOJCTBA.

Ilpogpunvnvie u npogheccuonanvno 3uauumvie 3Inemenmovl codeprycanusn. IlpaBuno

B.B.MapkoBuukoBa. Knaccudpukanus u HazHaueHue KaydykoB. Kiaccuduxamus u



Ha3HAYCHUE pe3uH. BynkaHnuzaius kayuyka.

[TonydyeHne amneTWiaeHa MHUPOIM30M MeETaHa W KapOWIOHBIM crocoOoM. Peakius mo-
JUMEpH3alMd  BUHWIXJIOpHIA. [IOJUBUHMIXJIOPHI M €ro MNpUMEHeHHe. TpuMepHu3alus
aleTuiieHa B O€H30II.

[Tonste 00 3kcTpakiuu. BoccraHoBieHHE HUTPOOCH30JIa B aHWIMH. [ OMOJIOTHYECKHUN Pt
apeHoB. Tonyon. HurpoBanue Tonyona. Tporui.

OcHOBHbBIE HANpPAaBIICHUS MPOMBIIIJICHHOW MepepadOTKH MPUPOTHOTO Tras3a.

[TomyTHBIi HETIHOH ra3, ero nepepadoTka.

[Tporieccyl MPOMBINIUICHHON TiepepaboTku HedTH: KpeKuHr, pudopMuHT. OKTaHOBOE YHCIIO
OCH3HMHOB H IIETAHOBOE YHCIIO TU3EIHHOTO TOILTUBA.

Kokcoxummuueckoe mpou3BOICTBO U €T0 MPOTYKITHS.

Tema 2.3. Kuciopojacoaep:kamnue opranHn4yeckue coeJuHeHust

Cnuptsl. Ilonyuenue sTaHOna OpO’KEHHMEM TIUIFOKO3bl M TMJApaTalMed 3TuieHa. ['mapok-
CHJIbHAs Tpymnmna Kak (QyHKIuoHanbHas. [loHATHE O mNpenenbHBIX OJHOATOMHBIX CIHUpTaX.
XUMHUYECKUE CBOICTBA ATAHOJIA: B3aUMOJIEHCTBUE C HATpUEM, 00pa30BaHUE NIPOCTHIX U
CIIOXHBIX A3(UPOB, OKHCICHHUE B albJerui. [IpUMEHEHHE 3TaHOJAa HAa OCHOBE CBOWCTB.
AJIKOronM3M, ero MocJIeACTBY U1 OpPraHu3Ma YeJIOBEKA U IPELYIPEKICHUE.

I'nueprH  Kak IpeAcTaBUTENb MHOIOATOMHBIX CHHMPTOB. KadecTBeHHas peakuus Ha
MHOroaToMHble cnupThl. [IpumeHenne rmnepuHa.

PactBopeHue rimieprHa B Boje ¥ B3auMo/ieiicTBre ¢ ruapokcuaoM meau (11).

®enos. dusnveckne W XHUMHUYECKHE CBOMCTBa (QeHona. B3aumHOE BIUSHHE aTOMOB
BMOJIEKyJie (eHONa: B3aUMOACUCTBUE C TUAPOKCHJIOM HATpuUs U a30THOM KHUCIOTOM.
[TpumeHenue GpeHoIa Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonatue 00 anpaerngax. AnpAerugHas rpynma Kak (QyHKIMOHAIbHAS.
@opMasbIErul U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIICHHUE B
COOTBETCTBYIOIIUK cnupT. [lodydeHue ambaerngoB OKHCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenne Gpopmanbpaeriia Ha OCHOBE €r0 CBOKCTB.

KapoOonoBbie kucaotbl. [lonstue o kapOOHOBBIX KucinoTax. KapOokcuiibHas rpymma Kak
¢yHKMOHaIbHas. ['oMonornyeckuil psa NpelenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
[Tony4yenne kapOOHOBBIX KUCJIOT OKUCIEHHUEM ajbAErHI0B. XMMHYECKHE CBOWCTBA YKCYCHOH
KHUCIIOTBI: OOIKME CBOMCTBA C MHHEpPAIbHBIMU KHUCIOTAaMH M peakuus H3TepUpUKaLUU.
IIpuMeHeHne YKCYCHOM KHUCJIOTBI HA OCHOBE CBOMCTB. BbICIINE »KUPHBIE KUCIOTHI HA IpUMEpE
MaJIbMUTUHOBOHN U CTE€APUHOBOM.

CBoiiCTBa YKCYCHOU KHUCJIOTHI, OOIIHME CO CBOMCTBAMU MUHEPATBHBIX KUCIIOT.

Caosxnble 3¢upbl 1 xupbl. [lonydenue cnoxHbIx 3¢pupoB peakuueit srepuduxanun. Caox-
HbIe 2(QUpHI B IpUPOJIE, UX 3HaYeHue. [IpuMeHenne ciioxxHbIX 3(UpPOB Ha OCHOBE CBOMCTB.

XKupsr kak crnoxusle 3gupsl. Knaccupukanus xupoB. XMMHUYECKHE CBOICTBA XKHUPOB: T'U-

IPOJU3 U TUAPUPOBAHME KUAKUX KUPOB. [IprMeHeHHe KUPOB HAa OCHOBE CBOMCTB. Mblia.

Jloka3aTeNnbCcTBO HEMPEAEIBHOTO XapaKTepa KHUAKOTO KHUPA.

YrieBoabl. VYrieBomsl, ux KJIacCU(UKALIUS: MOHOCaxapuAbI(TJII0K03a,
bpykTO32a),1Mcaxapubl (caxapo3a) U Morucaxapysl (Kpaxmai U LEeJI03a).
['moko3a — BEIIECTBO C JBOMCTBEHHOM (yHKIMEH — aibAEeruAOCHUpPT. XHUMHUYECKUE

CBOWCTBA TJIIOKO3bl: OKHUCIIEHUE B INIIOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE
Oopoxenue. [IpumeHeHne TIIFOKO3bI HA OCHOBE CBOMCTB.
3HayeHUEe YTJIEBOJIOB B >KMBOM MPHUPOJE W KU3HU ueloBeka. [[oHsATHE O peakuusx Moju-
KOHJCHCALIUU U THAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAIICHUN: [VIFOK03a <= MOJIMCAXapHI.
B3aumopeiicTBue riroko3bl U caxapo3ssl ¢ ruapokcuaom meau (11). KauectBennas peakius Ha
Kpaxmai.
Hemoncmpayuu
Okucnenue cnupTa B ajabJerul.
KauecTBeHHBIE peaKkIIM HA MHOTOAaTOMHBIE CITUPTHI.
PactBopumMocTh (peHona B Boje mpu OOBIYHOW TemrepaType W HarpeBaHuM. KauecTBeHHbIE
peakuu Ha (eHod.



Peakuust cepeOpsiHOTO 3epKalia alnbIeru10B U IITIOKO3bI.

OxuciieHue ajbJCTHI0B U TJIOKO3bl B KHCJIOTY ¢ moMoinbio ruapokcuaa wmenu (1.
KauectBennast peakuus Ha kpaxmai. Komnekuus ahupHbIx Maces.
Ilpogunvuvie u npogheccuonanvno 3nauumole I1emenmosl cooepricanus. MeTUIOBbIA CIUPT U
€ro HCIOJb30BAaHHE B KAUECTBE XHWMHMUYECKOTO ChIphsi. TOKCHUYHOCTH METaHOJIa M IIpaBUia
TEXHUKHU 0€30MacHOCTH MpU paboTe ¢ HUM. DTUICHIJIMKOIb U €ro mpuMeHeHue. TOKCHUYHOCTh
STUJICHTJIMKOJIS U MTPaBUJIa TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ HUM.
[Tony4yenue ¢eHona U3 NPOAYKTOB KOKCOXMMHUYECKOTO TMPOM3BOJACTBA M U3 OEH30Ia.
[Tonmukonaencauusa ¢Gopmanbaeruga ¢ ¢eHoaoM B (eHOTOPOPMANBICTHAHYIO CMOIY.
Aueranpaerua. [lonstue o keroHax Ha npumepe anerona. [IpumeHeHue aneroHa B TEXHHUKE U
MPOMBIIIJICHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KHCIOT (I[aBeNEBOM KUCIOTHI KaK JBYXOCHOBHOMW, aKpHIIOBOU
KHCJIOTBI KaK HETIPeAeIbHON, OCH30MHOM KUCIOTHI KaK apOMaTHYECKOM ).

[TnenkooOpasyroniye Macia. 3aMeHa J>KMPOB B TEXHUKE HEMHIIEBHIM ChipbeM. CHHTe-
TUYECKUE MOIOIIUE CPECTBA.
Monounokucnoe OpokeHue IIOK03bl. Kucimomonounsie mpoaykTsl. CHIIOCOBaHUE KOPMOB.
Hutposanue nemntonossl. [Tupoxkcnnu.

JlabopaTopHnasi padota Ne 2.
OaHOaTOMHBIE 1 MHOTOAQTOMHBIE CITIUPTHI, KX CBOMCTBA.

JlabopaTopnasi pa6ota Ne 3.
XUMHUECKUE CBOMCTBAa KAPOOHOBBIX KUCIIOT.

JlabopaTopnasi pabora Ne 4.
XHUMUYECKUE CBOKCTBA YIJIEBOJIOB.

Tema 2.4. A3oTcoaep:kamme opranudeckue coeannenus. [oaumepnl

Amunbl. Ilondarue o0 amunax. Anndarnyeckue aMMHbBI, UX KilacCHU(UKAIMS U HOMEH-

KIaTypa. AHMIWMH KaK opraHudeckoe ocHoBaHue. [lomyueHue aHWIMHA W3 HUTPOOEH30IA.
[IpuMeHeHre aHUIMHA HA OCHOBE CBOMCTB.
AMHHOKHMCJIOTBI. AMHHOKHUCIOTHI Kak am(poTepHble IU(PYHKIIMOHAIBHBIE OpPraHUYeCKHe
COEIMHEHUSI. XMMUYECKHUE CBOMCTBAa aMUHOKHUCIIOT: B3aUMOJIEHCTBHE C IIEI0YaMHU, KUCIIOTaMU U
IpYT ¢ ApyroMm (peakius moiauKoHAeHcaun). [lentuanas cBs3p u nonunentuasl. [Ipumenenue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpuYHAasl, TpEeTUYHAs CTPYKTYphl O€NKOB. XMMHUYECKHE CBOWCTBA

OENKOB: ropeHue, JAeHaTypanus, TMIpOJu3, I[BETHble peakuuu. buonornyeckue (yHKIUU

6enkoB. PacTBopeHne O€lKOB B BOJIE.

Ob6napy>keHue 6eIKOB B MOJIOKE M MSACHOM OyIIbOHE.

Jenarypauust pactBopa Oelka KypUHOTO Siflla CIIUPTOM, PACTBOPAMH COJEH TSKENbIX
METAJIJIOB U MIPH HarpEeBaHUM.

Iosmmepsl. benku u nonrcaxapu bl Kak OMOMOIUMEDHI.

IInacrtmaccewl. [lonydyeHue mnoauMepoB peakiueill MOJMMEpPU3allMd W TMOJUKOHICHCAIUU.
TepmoriacTuyHbIe U TEPMOPEAKTUBHBIE TIacTMacchl. [IpencraBuTenu miactMacc.

Bosokna, ux kiaaccupukanms. [lonmydenue BoiaokoH. OTAenbHBIE MNPEICTABUTEIN XH-
MHUYECKHUX BOJOKOH.

Hemoncmpayuu

B3anMozeiicTBe aMMuaka W aHWJIMHA C COJISTHOW KHUCIOTOW. Peaknusi aHuiamHaA ¢ OpoMHOM

BOJIOM.

Jloka3zaTenbcTBO HANMYUS (QPYHKIMOHAIBHBIX IPYIN B pacTBOpax aMUHOKUCIOT. PacTBopenue

U OCaXJCHHE OEIIKOB.



[{BeTHBIC peaknu OEITKOB.

I'openue nTuybero nepa v WEPCTIHON HUTH.
Ilpogunvuvie u npogheccuonanvno 3nauumsvle I1emeHmsl CoOepIHcanus. AMUHOKAIPOHOBAS
kucinora. KanpoH kak IpeacTaBUTENb IOJUAMHUIHBIX BOJIOKOH. Vcnonb3oBaHue THIposn3a
OCIKOB B MPOMBINUICHHOCTH.  [lonmuBUHWIXIIOpUI, MOIUTETpaPTOpAITHICH  (TeJIOH).

(DeHOJ'IO(bOpMaJ'IBI[eFI/II[HBIe 11acTMaccChl. L[ennyﬂom[. HpOMBII_HJ'IeHHOG IIPpOU3BOJACTBO
XUMHUYCCKHUX BOJIOKOH.

JlabopaTopnasi paGora Ne 5.
N3ydenue cBOCTB OEIKOB.

IpakTuyeckoe 3ansaTue Ne 13.
Penrenue sxcriepuMeHTaIbHBIX 33724 HA UACHTU(DUKAIIMIO OPTaHHYECKUX COSMHEHHM.

IIpakTnueckoe 3ansaTne Ne 14.
Pacrnio3HaBaHue BOJIOKOH U IIACTMACC.



4. XapaKTepuCTHKA OCHOBHBIX BUJ0B Y4eOHOI1 1eATeJIbHOCTH

00y4aroIuxXcs

Conep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BUI0B
JesiTeJIbHOCTH 00y4aromuXxcs (Ha ypoBHe
Y4eOHBIX J1eiiCTBHI)

Baxkneiime XuMU4YeCKUe MOHATHS

YMeHue gaBaTh onpezesieHue U OnepupoBaTh
CIENYIOIMMU XUMHYECKUMHU  TOHATUSIMHU:
BELIECTBO, XHUMHUYECKUH DJIEMEHT, aTOM,
MOJICKYJIa, OTHOCUTEJIbHBIE AaTOMHAas |
MOJIEKYJISIpHAasE MAaccChl, HWOH, aJJIOTPOIIHS,
W30TOIIBI, XUMUYECKas CBSI3b,
ANEKTPOOTPHUIATETLHOCTb, BaJICHTHOCT,
CTENEeHb OKMCIICHHUS, MOJIb, MOJISIpHAs Macca,
MOJIApHBIA 00bEM Ta3000pa3HbIX BEILECTB,
BEILlECTBA MOJIEKYJIIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTPOEHHMSI,  PacTBOPBHI,
AJEKTPOJIUT u HEIJIEKTPOJIUT
ANEKTPOIUTHYECKAS JCCOLMaIus,
OKHCIIUTEh U BOCCTAHOBUTEb, OKUCICHUE 1
BOCCTAHOBJICHHE, TEIUIOBOH 3(pPeKT peakuuu,
CKOpPOCTh XHWMHUYECKOW pEaKkluH, KaTajlus,
XUMHYECKOE  paBHOBECHE,  YTIEpOIHBIN
cKeJeT, GyHKIMOHATbHAs TPYIINa, H30MEpHs,
TOMOJIOTHSI

OCHOBHBIE 3aKOHBI XUMUU

dopMynHpOBaHUE  3aKOHOB  COXpaHEHHUS
Macchl BEIIECTB U IIOCTOSHCTBA COCTaBa
BCIIECTB.

YcraHoBKa MNPUYMHHO-CIICICTBEHHOW CBSI3HU
MEXIy COJIepKaHUEM OTUX 3aKOHOB W
HamucaHWeM  XUMHUYeckux  Qopmyn u
YPaBHEHUM.

VYcraHoBKa DBOJIFOLIMOHHON CYILLHOCTH
MEHJICIICEBCKOM u COBpPEMEHHOM
(dhopMynrupoBOK nepuoaudeckoro 3axona .M.
Menneneena.

OObsicHeHne buznyeckoro CMBbICIIa
CHMBOJIUKH MePUOIUYECKON TaOJIUIIBI
xuMudeckux sjaemeHToB .M. MeHnaeneeBa
(HOMepoB 3J€MeHTa, Nepuojaa, TPYMIbI) U
YCTaHOBKAa MNPUYMHHO-CIEACTBEHHON CBS3HU
MEXIY CTPOCHHEM aroma i
3aKOHOMEPHOCTSIMM ~ HU3MEHEHUS  CBOMCTB
2JIEMEHTOB U 00pa30BaHHBIX MMM BEIIECTB B
MepUOoIaX U rpymnmnax.

XapakTepucThka JJIEMEHTOB  MajblX H
OOJBIIUX TEPHOJOB MO HX TOJOXKEHHUIO B
ITepuonuueckoit cucreme /.M. Menneneesa




OcHOBHBIC TECOPHUH XUMHUN

VYcraHoBka 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX BEIIECTB OT CTPOCHUS aTOMOB
0o0pa3ymloIuX HX XUMHUYECKHUX DJIEMEHTOB.
XapakTepucTruKa BAKHEHIINX TUIIOB
XUMUYECKUX CBSI3€M M OTHOCUTEIBHOCTH
3TOM TUIIOJOTHH.

OObscHeHrEe 3aBUCHMOCTH CBOMCTB BEILIECTB
OT X COCTaBa U CTPOEHUS KPUCTAIUNIMYECKUX
pELIETOK.

@OopMyJIMPOBKA  OCHOBHBIX  IOJIOKECHUHI
TEOPHUH DJIEKTPOIUTHUYECKON TUCCOLUMALNU U
XapakTEPUCTUKAa B CBET€ J3TOW TEOpUHU
CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIUHEHUM.
@opMyNIHpOBKAa  OCHOBHBIX  IOJIOKEHUU
TEOpUHU XUMHYECKOTO CTPOEHUS
OpraHUYECKUX COEJIMHEHH u
XapakTEpUCTUKa B CBET€ JTOW TEOpUHU
CBOWCTB OCHOBHBIX KJIaCCOB OpPraHMYECKHUX
COCTUHEHUN

Baxueiire BelecTsa 1 MaTepUaIbl

XapakTepucTuKa COCTaBa, CTpOCHHUS,
CBOWCTB, TIONy4YeHHS W  TNPUMCHCHUS
BaxkHeimux wmeramioB (1A u Il A rpynm,
QTIOMUHUS, xKenesa, a B

€CTECTBEHHOHAYYHOM IPOQHIIC U HEKOTOPHIX
d-351eMEHTOB )M UX COCTUHECHUH.
XapaKkTepucTUKa coCTaBa, CTPOCHHUS,
CBOWCTB, TMOJYyYEeHHUS W  IPUMCHECHHUS
BakHenmux Hemeramwios (VI A, VIIA, VIA
TpymI, a TaKxke a3ora u docdopa, yriiepoaa
Y KPEMHHUS1, BOJOPOA) ¥ UX COCTUHCHUM.

XapakTepucTuKa COCTaBa, CTPOCHHS,
CBOWCTB, TIOJIyYEHHS] U  IPUMEHEHHUS
BOKHEUIINX KJIaCCOB YIJIEBOJIOPOIOB

(ayIKaHOB, IMKJIOAJTKAHOB, AJTKEHOB, AJIKHHOB,
apeHoB) W WX Hauboiee 3HAYUMBIX B

HapOJHOXO35HCTBEHHOM IIJIaHE
MpeACTaBUTENCH.

AHanornyHas XapaKTepUCTHKA BAKHEWUIINX
IIpeACTaBUTENEH IPYTUxX KJIaCCOB

OpraHMYECKHUX COEJIMHEHUN: MeTaHona |
3TaHOJIA, CIOXHBIX 3(UPOB, XUPOB, MBbLI,
abJECTUIOB (popmanbreruna,
aleTanpAeruaa), KETOHOB (aueToHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIOTHI,
TUISL €CTECTBEHHO-HAY4YHOI'O npoduis
IPEJICTaBUTENIEH JPYTUX KJIAcCOB KHCIOT),
MOHOCaxapuaoB (IJIFOKO3bI), JUCAaXapuioB
(caxapo3sbl), MonMcaxapujoB (Kpaxmaia u
LEJUII0NIO3b]),  aHWIMHA,  AMMHOKMCIIOT,
OENKOB, HMCKYCCTBEHHBIX M CHHTETHUYECKHUX
BOJIOKOH, Kay4yKOB, IJIaCTMAcC




XUMHYECKHUH A3BbIK U CUMBOJINKA

Hcnons3zoBanue B yaeOHOH u
npodeccroHabHOM NEeSTEIbHOCTH
XUMHUYECKUX TEPMUHOB M CHUMBOJIMKH.
HazBanue M3Yy4YEHHBIX BEILIECTB no
TPUBHUATBHON W MEKTYHapOAHOMN
HOMEHKJIATYpE M OTpa)X€HUE COCTaBa ATHUX
COCIUHEHUII € TOMOIIBI0  XHMHUYECKUX
bopmy.

OtpaxkeHME  XUMHYECKHX IPOILIECCOB  C
IMOMOIIBI YPABHEHUI XUMUYECKUX PEAKLIMI

Xumudaeckue pCaKuu

OOmbsicHeHnE CYIIIHOCTH XUMHYECKHX
mporeccoB. Kmaccudurarmss XUMHUECKUX
peaKIyii 0 pa3IMYHbIM [TPU3HAKAM: YUCITY U
COCTaB y MPOJIYKTOB M PEareHTOB, TETIOBOMY
a¢dexTy, HampaBieHu, (aze, HAUTMUUIO

KaTajm3aropa, HU3MEHEHUIO CTEICHEN
OKHUCJICHUS 3JIEMEHTOB, o0pa3yromux
BEILIECTBA.

YcTaHoBKa MPU3HAKOB OOILET0 M Pa3In4HOTO
B TUITOJIOTUH PEAKLIHN ISl HEOPTAHUYECKOU U
OpraHNYECKON XUMUHU.

Knaccudunukanus BemecTs U MPOLECCOB C
TOYKM 3PEHUSl OKHUCIIEHUS-BOCCTAHOBIICHHUS.
CocraBneHue  ypaBHEHUW  peakuuid ¢
MOMOIIBI0 METOJIA IIEKTPOHHOT0 OaaHca.
OOvbsicHeHne 3aBUCHUMOCTH CKOPOCTH
XUMUYECKOM  peakuMu U IOJOXKECHHS
XUMHUYECKOTO PpaBHOBECHS OT Pa3IMYHbIX
(hakTOopOB

XUMUYECKUN SKCIIEPUMEHT

BrImosHeHUE XUMUYIECKOTO IKCIIEPUMEHTA B
MIOJIHOM COOTBETCTBHHU C TIPaBUIIAMU
0€30IaCHOCTH.

Habmonenue, Gpukcarus u onucaHue
PE3YJIbTATOB MPOBEJICHHOTO YKCIIEPUMEHTA

Xumnueckas “H(popmarus

IIpoBeeHne caMoCTOSITETLHOIO TIOUCKA
XUMHYECKON MHPOpMAIUH C
HCIOJIb30BAHUEM PA3INYHBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX U3IaHUH,
KOMIIBIOTEPHBIX 0a3 1aHHBIX, PECYPCOB
WuTepuera).

Vcnonb30BaHne KOMITBIOTEPHBIX TEXHOJIOTUI
JUIst 00pabOTKU U Nepeaud XUMHUYECKON
nH(pOpMaIMY U €€ IPeACTaBICHUS B
pa3anyuHbIX opMax

Pacuersl mo xumuueckuMm (opmynamu
YpaBHEHUSIM

YcraHoBKa 3aBUCHUMOCTH MEXKITY
Ka4€CTBEHHON M KOJMYECTBEHHON CTOPOHAMU
XUMHYECKUX 00BEKTOB H MPOIIECCOB.
Pemienne pacueTHbIX 3a7a4 MO XUMHUYECKUM
(dhopMynaM U ypaBHEHUSIM

[IpodpunsHoe  u  mpodeccruoHaTbHO-
3HaYMMOE COJ/IepIKaHue

OObscHEHNE XUMHYECKHUX SIBJICHUH,
MPOUCXOIINX B TpHUpoOJe, OBITYy W Ha
MIPOM3BO/ICTBE.




OnpeneneHre BO3MOXKHOCTEM MPOTEKaHUSA
XUMUYECKUX IMPEBpallCHUN B Pa3IMYHBIX

YCIIOBHSIX.
Cobnronenue paBuiI 9KOJIOTUYECKU
IPaMOTHOTO TIOBEJCHHS B  OKpYXaroleh
cpexne.

OueHka BIUSHUAS XUMHYECKOTO 3arpsi3HEHUS
OKpY’Karolllel Cpeibl Ha OpraHU3M YellOBEKa
U JIpyrUe KUBbIE OPTaHU3MBI.

Cobntonenue paBuI 0e301macHOTO
oOpallleHuss ¢ TOPIOYUMH M TOKCHYHBIMH
BEILIECTBAMH, 1a00paTOPHBIM
000opyI0BaHUEM.

ITogroroska pacTBOpOB 3aIaHHOU
KOHIIEHTPAlLlMU B OBITY U Ha MPOU3BOJICTBE.
Kputnueckast OLIEHKA JIOCTOBEPHOCTH

XUMHUYECKON MH(pOpMAINH, TOCTYHAOMIeH U3
pa3HBIX UCTOYHUKOB

5. YueOHO-MeTOAMYECKOE U MATEPHAIBbHO-TEXHUYECKOE 00ecneyeHue
NMPOrpamMMbl JONOJTHUTEIbLHOMH Y4eOHO! JUCHUIINHBI XUMMS

5.1 TpeboBaHusi K MUHMMAJbHOMY MATEPHAIbLHO-TEXHUYECKOMY 00ecIeYeHnI0
Peanuzamus mnporpamMmbl JUCHUIUTUHBL OCYIIECTBISETCS B KaOMHETaX XUMHH H

OHOJIOTUH.

OO6opynoBaHue yueOHOTO KaOMHETa XUMUHU U OMOJIOTHU:
® [I0Ca/JI0YHBIE MECTa MO KOTUYECTBY 00yUYaIONINXCS;
pabouee MeCTO mpenoaaBaTens;
ayIUTOpHAs 0CKa: MEIoBas
CTEH/IBI;
TUIAKATBI;
METOuYeCcKoe 00ecredeHne JUCITUILTUHBI

Texnnyeckue cpeacTBa o0yuyeHHs: XUMUYECKHE PEAKTUBEI U MTOCYA JUTS TIPOBEICHUS
nabopaTopHbIX paboTt; nabopatopun «MHbopmaTukay u «MHpopMaTika U MHPOPMALMOHHBIE
TEXHOJIOTUH B MPOPECCHOHATTLHON CATEIIEHOCTI

5.2 UudopmanmnonHoe odecnevyeHne 00ydeHust
I[Ilepeuens pekomMeHgyeMbIX y4eOHBIX n3dgauuii, UorepHer-pecypcos, JONOJIHUTEIbHOMI
JIUTEePaTyphl
st o0yqarommxcest
OcCHOBHBIC HCTOYHUKHU:
1. Tynuxun E.W. Xumus B 2 4. Yacts 1. OGmmas u Heoprauuyeckast xumust: yaeOHuk s CITO —
2-e u3., ucnp. u jon. — M.: I3mparensctBo KOpaiit, 2020.
2. Tynukun E.W. Xumusg B 2 u. Yacte 2. Opranndeckas xumus: yaeOHuk s CIIO — 2-e uzn.,
ucnp. u jgon. — M.: M3mparensctBo KOpaiit, 2020.



Jis1 npenogasaresiei

1. @enepanbubiii 3akoH 0T 29.12.2012 Ne273-®3 «O6 ob6pazoBanuu B Poccuiickoit
Oenepannny. [Ipukaz Munoopuayku Poccum ot 17.05.2012 Ne 413 «O6 yTBepkacHUU
denepaabHOrO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAapTa CpPeAHero (TOJHOTO)
o01rero oOpa3oBaHUsY.

2. IIpuxa3z MunoOpuayku Poccum ot 29.12.2014 Ne 1645 «O BHecenun n3menenwuii B [Ipukas
MunucrepcTBa obpazoanusi U Hayku Poccutickoit deneparuu ot 17.05.2012 Ne 413 “O6
YTBEPXKICHHH (heAepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIIAPTa CPEIHEro
(mosHOTO) 0011IETO 00pa30BAHUS Y.

3. Ilucemo [lemaprameHTa rocyJapCTBEHHOH MOJUTHKH B c(epe MOATOTOBKU pabOYuX KaJpoB
u JIIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «PexoMeHanuu mo opraHu3aiiu
MoJTyde-HUsl CpeIHEro oOImero oOpa3oBaHUsS B Ipeaelax OCBOSHHUS 00pa3oBaTElbHBIX
IporpaMM cpeaHero mpodeccHoHaIbHOro o0pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIETo
o0Opa3oBaHus C y4eToM TpeOOBaHUI (eepalbHBIX TOCYAapCTBEHHBIX O00Pa30BATEIBHBIX
CTaH/IapTOB U IMOJIy4aeMoil nmpodeccuu Wi CrenuaibHOCTH CPeIHEro NpoecCHOHaTbHOIO
00pazoBaHU.

HNHTepHeT-pecypcsl
1.www.urait.ru(QaekrponHas OubIHOTeUHAas cucTeMa u3naTeabeTBa "FOpait").
2.www.e.lanbook.com (DnekrpoHnas OubaHoTeYHas cucteMa naarenscrsa "Jlane").
3.www.biblioclab.ru (Onexrponnas 6ubIHOTEUHAs CHUCTEMa HM3IATEIbCTBA '"YHHUBEPCHUTETCKAS
ouomoreka").
4. www.openclass.ru (OTKpbITHIi Kiacc: ceTeBbie 00pa3oBaTe/ibHbIC COOOIIECTRA).
5.www.school-collection.edu.ru (Eaunast kosieknus nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB).
6.www.festival.1september.ru (dectuBasp negarorudeckux uaci «OTKPBITBIA YPOK»).
7.www.base.garant.ru (<’ APAHT» — unopManimoHHO-TIPaBOBOM TIOPTAI).
8.www.istrodina.com (Poccuiickuit HCTOPUUECKHIA HILTFOCTPUPOBAHHBIN JKypHAT «PomuHa»).
9.Pa3paborka ueprexeit: [lpaBmwma wux BemomHeHuss u ['OCTel. Wurtepner-caiit. URL:
http://chir.narod.ru/
10. Ipoekimonnoe yepuenue. Mutepuer-caitr. URL: http://vm.msun.ru/
11.0cHOBBI MamMHOCTpOUTENBHOTO YepueHus. IHTepHer-caiT. URL:http://cncexpert.ru/

5.3. PexomeHganum mno peaju3alMy JUCHMILIMHBI /I UHBAJIMIAOB M JIHUI[ C
OrpaHN4Y€eHHBIMHU BO3MOKHOCTAMU 3I0POBbS

5.3.1. Hanu4une cOOTBETCTBYIOIIMX YCJAOBHI peanu3aluy JUCHUTIIHHBI

st oOydJaromuxcsi U3 4ucia WHBAIMAOB M JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbSI HAa  OCHOBAaHMM  IMCBMEHHOIO  3asBICHMS  OOy4aromerocs  JUCIMILIMHA
(mpodeccuoHaNbHBI MOAYJIb) pEATU3yeTcsl C YYE€TOM OCOOEHHOCTEH NCUXO0(U3UYECKOTO
pa3sBUTHSL, UHAUBUAYAIbHBIX BO3MOKHOCTEH M COCTOSIHMS 3[I0POBbs (Jajnee - MHIUBUAYATIbHBIX
0COOEHHOCTEH ); 00ecreuynBaeTCs COOIOACHUE CIEYIONTUX 00X TPEOOBaHM: UCIIOJIb30BAaHUE
CHELMATbHBIX TEXHHUUYECKUX CpPEIACTB OOyUeHHUS KOJUIEKTUBHOTO U  HMHIWBUAYAIBHOTO
MOJIb30BAHUSA, MPEJAOCTaBICHUE YCIYr acCUCTeHTa (TMOMOIIHKKA), OKa3bIBAIOIIEr0 TaKOMY
oOyyaromemMycss HEOOXOJIUMYI0 TEXHHUYECKYI0 MOMOINb, obecreueHue AO0CTyna B 3[aHUd U
MOMEIICHUS, TJe MPOXOAUT yueOHBIN mporecc, pasmenienue Ha nopraie OCII HeoObxoaumBbIx
MaTepHaJoB JJs TEOPETHUYECKOW IMOATOTOBKH, A JAOOpAaTOPHBIX pabOT, MaTepHaloB s
CaMOIIPOBEPKH 3HAHUI (KOMIIETEHIMH) M TOATOTOBKM K KOHTPOJIO 3HAHMW MO pasjaenam
JUCLUTUTMHBI (TPO(ECCHOHATBHOTO MOJYJNIS), JIpyTrue yciaoBus, 0€3 KOTOPBIX HEBO3MOXKHO MU
3aTPyIHEHO 00yYeHHUE TI0 TUCIHUIUTNHE (TTPO(ECCHOHATTEHOMY MOTYJIIO).


http://chir.narod.ru/
http://vm.msun.ru/
http://cncexpert.ru/

5.3.2.00ecneuyenue cod/01eHUs1 00X TPeOOBaAHU I

[Ipn peanmmzanuu IUCHUTIIMHBL  (MPOGECCHOHATBPHOTO MOAYJS)  HAa OCHOBAaHHUH
MUCBMEHHOTO 3asBIICHUS OO0ydYaroIIerocss 00ECTeunBaeTCsi COOIOJIEHUE CIEIYIOMMX OOIINUX
TpeOOBaHUIl: MpPOBEACHUE 3aHATUNA U1 CTYJCHTOB-MHBAJIUIOB U JMI C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 3[I0POBbS B OJHON ayIWTOPHH COBMECTHO C JAPYTUMH OOy4YaroIIMMUCS, HE
UMEIOUIMMH OTPAHUYEHHBIX BO3MOKHOCTEH 370POBbs, €CIM 3TO HE CO3JAaeT TPYTHOCTEH IS
00ydJarouumxcs; MPUCYTCTBUE B AyJAUTOPUU ACCUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOMIETO(MX)
oOydaromuMcsi HEOoOXOIUMYI0 TEXHHYECKYI0 TIOMOIIb C Y4YEeTOM UX WHIUBUIYaTbHBIX
OCOOCHHOCTEH Ha OCHOBAaHWW NHCHMEHHOTO 3asBIICHUS; TOJB30BAaHUE HEOOXOJIMMBIMU
00y4armuMCcsl TEXHUYECKUMU CPEJCTBAMH C YU€TOM UX MHAWBHUIYaJTbHBIX OCOOCHHOCTEH.

5.3.3./loBenenne uHpOpMAUU A0 CBEACHUSA OOYYAIOIIUXCH C OrPAHMYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI

Bce noxanbabsie HOpMmaTuBHBIE akThl OCII «BKMPIIK» mo Bompocam peanuzanuu
JUCIUIUIMH  (IPO()eCCUOHATIBHBIX MOJYJICH) JOBOASTCS JIO CBEACHHS OOy4arommxcs ¢
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 3/JOPOBBS B IOCTYITHOM ISl HUX (popMe.

5.3.4. Peasmzanus yBeJIHYeHHs NPOAOLKUTEIbHOCTH MPOXO0KIEHUS
NPOMEKYTOYHOH aTTECTAMM N0 OTHOLIEHUIO K YCTAHOBJIEHHON MPOJOLKHTEIbHOCTH JIsl
00y4arouierocsi ¢ OrpaHU4eHHBIMH BO3MOKHOCTSIMH 310POBbS

HpOI[OJDKI/ITeJII)HOCTB IMPOXOKACHUA HpOMG)Ky’I‘O‘-IHOﬁ arTecTaiguu II0 OTHOIICHHIO K
YCTaHOBJIEHHOM  NPOJOJDKUTENIFHOCTH — YBEJIMYMBACTCS IO  NHUCHbMEHHOMY  3asBICHHIO
06yqa10mer0091 C OTpaHUYCHHBIMU BO3MOXHOCTAMHU 310POBbBA; IMPOAOJIKUTCIBHOCTL 3K3aMCHA,
NpOBOAMMOIO B NHCBMEHHOH (QopMme yBenmnumBaercss He MeHee uem Ha 0,5 wdaca;
IPOIOJDKUTEIBHOCT MOJTOTOBKH 00YUYaIOMIErocs: K OTBETY Ha 3K3aMeHe, IPOBOJMMOM B YCTHOM
dopme, — He MeHee ueM Ha 0,5 yaca; MPOAOIKUTENFHOCTh OTBETa 00YYAIOIIEroCs IPU YCTHOM
OTBETE yBeJIUUYUBaeTCs He Oosee ueM Ha 0,5 yac
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