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1. MACIHOPT PABOYEM IMPOI'PAMMBI YUEFHOW JUCIHUIIJIAHBI
XUMUs
1.1. ObsacTh NPpUMEHEHUS MPOTPAMMBI

PaGouass mporpamma yudeOHOW MMCIUIUIMHBI SBJISIETCS YacThio paboueit
MporpaMMbl MOJATOTOBKH CIIEIIMAIMCTOB cpeHero 3BeHa no cnenuanbroctu CIIO:
34.02.01 «CectpuHcKoe Aeno» Ha 0a3e OCHOBHOI'O OOIIero oOpa3oBaHHs II0
nporpamme 6azoBoit noaroroBku CI1O. OcHoBy pabodyeil mporpaMMbl COCTaBISET
coJlep)KaHHue, corjacoBaHHOEe C TpeOoBaHUSIMHU (enepalbHOrO KOMIIOHEHTa
rOCyAapCTBEHHOT'O CTaHapTa cpeaHero (IoJIHOTo) o01Iero o0pa3oBaHusl.

1.2.MecT0 IMCHMILIMHBI B CTPYKTYPe OCHOBHOI NMpodecCHOHAILHOM
o0pa3oBaTe/Ib-HOIl MPOrPaMMBbl:

VYueOHas AUCHMIUINHA SBJISETCS YaCThIO 00IIe00pa30BaTEeIbHOTO UK
€CTECTBEHHO-HAYYHOr0 NpOo(UIIs, XUMUS U3ydaeTcsl Kak 0a30BbIi yueOHBI
peIMeT.

1.3. lesn 1 3a1a4u AMCHUILIMHBI - TPE0OOBAHUS K Pe3y/JIbTATAM OCBOCHUS
TUCHMILUIHHBI:
PaGouas nporpamMmma opueHTUpPOBAHA HA JTOCTUKEHUE CIETYIONUX 1IEeIIeH:

o (opmupoBaHue y OOydYalOImMUXCS YMEHHS OLEHHUBATh 3HAYUMOCTh
XUMUYECKOTO 3HAHUS
JUISL KOKJIOTO YETIOBEKa;

o (opmupoBaHre y OOyYaroOmMXcsl IEJIOCTHOTO TPEJCTABICHUS O MHUPE U
pOJII XMMHUHM B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI
MHpa; YMEHHUS OOBACHATH OOBEKTHI M  MPOLECChl  OKPYKAIOIIEH
JNEUCTBUTEIBHOCTU: TPUPOJHOM, COLUMAIBHOW, KYJIbTYPHOW, TEXHHYECKOMN
Cpeibl, - UCIIOJIb3YS JUIsl ITOTO XMMUYECKHUE 3HAHMUS;

o Ppa3BUTHE y 00YUaAIOIINXCSI YMEHUHN pa3nudyath PakThl U OLEHKHU, CPABHUBATH
OIICHOYHBIC BBIBOJIbI, BUACTh HX CBSI3b C KPUTEPUSIMU OIIEHOK U CBSI3b
KPUTEPUEB C OMNPEACICHHON CHUCTEeMOM IIeHHOCTeH, (QopMyIupoBaTh H
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

o TIpHOOpeTeHHEe OOYYaAIOIIMMHCS OMbITa Pa3HOOOpPa3HON JESTENbHOCTH,
MO3HAHUS U CAMOIIO3HAHUS;, KIIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE
3HAQYEHUE JUIsl PA3JIUYHBIX BHJOB JESITEIBHOCTH (HABBIKOB PEILICHHS
npo0seM, MPUHSTHS PEIIeHUH, TONCKa, aHaIn3a U 00padoTKK nH(pOpMaIUH,
KOMMYHUKATHUBHBIX HABBIKOB, HAaBBIKOB U3MEPEHUH, COTPYIHUYECTBA,
O0e3omacHOro oOpalieHuss C BEHIECTBAMM B TIOBCEIHEBHOM KU3HM).
OcBoenue conepkaHus yaeOHOUM TUCITATIITUHBI

«Xumus», 00ecrieYuBaeT TOCTUKEHHUE CTYJICHTAMU CJIEAYIOIINX PE3yJIbTaTOB:
* INYHOCTHBIX:

YYBCTBO TOPJIOCTH U YBAXKEHUSI K UCTOPUU U JOCTHXKEHUSIM OT€YECTBEHHOM
XUMHUYECKON HAYKH; XUMHUYECKH TPaMOTHOE MOBEACHUE B TPO(EeCCHOHATBHOM
NEeSTENBHOCTU U B OBITY IIPU OOPAILIEHUH C XUMUYECKUMU BEIIECTBAMU,
MIPOLIECCAMH;



e YMEHHE UCIOJb30BATH JOCTUKECHUS COBPEMEHHON XUMHUYECKOW HAYKH U
XUMHUYECKUX TEXHOJIOTUH JJIsl HOBBIIICHUSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOI'O Pa3BUTHSI B BEI-OpaHHOM npodeccuoHanbHOM
JIEATENbHOCTH;

o MeETaAlpE€JIMETHDBIX!

* HCIOJIb30BaHHWE PA3JIUYHBIX BHJIOB T03HABATEIBHON JACATEILHOCTH U
OCHOBHBIX
MHTEIUICKTYaJIbHBIX OIepanuid (IOCTaHOBKHM 3adadd, (HOPMYIHUPOBAHUS THIIOTE3,
aHalM3a W CUHTE3a, CpaBHEHUS, OOOOIICHMs, CUCTEMATU3AIMH, BBISIBICHUS
MPUYUHHO-CJICICTBEHHBIX CBS3€H, MOUCKA aHAIOTOB, (POPMYITHPOBAHUS BHIBOJIOB)
JUTSI PEIICHUs TIOCTABIICHHOHN 3a/1ay, IPUMEHEHUE OCHOBHBIX METOJOB TIO3HAHUS
JUISI W3YYEHUS Pa3IMYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB M TIPOIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATLCS B MTpodeccHoHaIbHOM cepe;
UCIIOJIb30BAHUE  PA3JIMYHBIX  WMCTOYHHMKOB  JUJIA  TIOJYYCHHS  XHMHYECKOU
uH(pOpMaIlUK, YMECHHE OIICHHTHh €€ JOCTOBEPHOCTH IS JOCTHDKCHHS XOPOIIHUX
pe3yabTaToB B npodeccuoHanbHo chepe;
* IpeJMeTHbIX:
c(hOpMHUPOBAHHOCTb TPEJACTABICHUNA O MECTE XHMHUH B COBPEMEHHON Hay4yHOU
KapTUHE MHpaA;, IIOHMMAaHHE pOJM XUMHUM B (OPMHUPOBAHUHM Kpyrosopa u
(G YHKITMOHAIBHON TPaMOTHOCTH Y€JIOBEKA JIJIS PEIICHUS MPAKTHISCKUX 3a7aY;
BJIaJICHUE OCHOBOIIOJIAralONIMH XUMHUYCCKUMH TOHATHSIMH, TCOPHUSIMH, 3aKOHAMU
¥ 3aKOHOMEPHOCTSIMU, YBEPEHHOE IOJIb30BAHUE XUMUYECKONW TEPMUHOJIOTHEH U
CHUMBOJIMKOM;
BJIAJICHIE OCHOBHBIMHU METOJIaMH HAYyYHOTO MO3HAHUS, UCTIOIB3YEMbIMU B XUMUHU:
HAOJTFIOICHUEM, ONMCAHUEM, H3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSCHATH PE3yNbTaThl MPOBEJACHHBIX OIBITOB W JIeJaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSTH METOIbI IIO3HAHKS TIPH PEIICHUH MPAKTHYECKUX 3a/1a4;
BJIAJICHUEC MPABUJIAMH TCXHUKH 0€30TTaCHOCTH TIPH HUCITOIH30BAHUN XUMUYCCKUX
BCIIECTB;
c(hOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH O OTHOIICHUIO K XUMHUYECKOW MH-
dbopmaryu, 1moTydyaeMon U3 pa3HbIX HCTOYHUKOB.
B pesynbrare nzyueHus yueOHON NUCIUIUIMHBI « XUMUS» CTYJICHT JOJDKEH: 3HATh
MTOHUMATh:

o BaKHEUINE XUMHUUYCCKHE TTOHSITHUS: BEIIECTBO, XUMUICCKUN DIIEMEHT, aTOM,
MOJICKYJIa, OTHOCHTEIbHBIE aTOMHAas ¥ MOJICKYJIpHAs MacChl, HWOH,
AIOTPONHUS, W30TOMbI, XUMHYECKAas CBS3b, AJICKTPOOTPHUIIATEIHHOCTD,
BaJICHTHOCTh, CTEMEHb OKHUCJICHHS, MOJb, MOJSPHAs Macca, MOJISIPHBIN
00BEM, BEIIECTBA MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOEHUS, PACTBOPHI,
JIEKTPOJIUT W HEIJICKTPOJUT,  DJICKTPOIUTHYECKAs  JTUCCOIHAITHS,
OKHCJIUTE]Ib U BOCCTAHOBHTENb, OKUCICHHE W BOCCTAaHOBJICHHE, TEIIOBOU
ahdexT peakimu, CKOPOCTh XMMHUYECKOW peaKIuu, KaTajau3, XMMHUYECKOe
paBHOBECHE, YIJIEPOJHBIN CKeleT, (yHKIMOHAJIbHAS TPyIIa, HU30MEpus,
TOMOJIOTHSI;



o OCHOBHBIC 3aKOHbl XWMHH: COXPAaHEHUsS MAacCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, NEPUOINYECKUN 3aKOH;

o OCHOBHBIE TEOPUM XUMHUH: XHUMHUYECKOM CBS3U, DIIEKTPOIUTUUECKOU
JIUCCOLIMALINK, CTPOCHUS OPraHUYECKUX COCIMHECHU;

o BaXHEHIIME BEUIECTBA U MAaTepHUabl: OCHOBHBIE METAJIBI U CILJIABBI; CEpHAs,
COJIsIHAsl, a30THAsg W YKCYCHasi KUCJIOTHI, IIEJIOYH, aMMHaK, MUHEpaJIbHbIC
yaoOpeHusi, MeTaH, STWJICH, alleTHJICH, OEH30JI, ATaHOJ, XUPbI, MbLIA,
INII0KO3a, caxaposa, KpaxMmall, KjeT4yaTka, O€JKH, HCKYCCTBEHHBIC H
CUHTETUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

o Ha3bIBaTh M3YYECHHBIC BEIIECTBA MO «TPUBHUAIBHOW» WA MEKIYHAPOIHOU
HOMEHKJIATYpE;

o ONpPEIENATh: BAJECHTHOCTh M CTENECHb OKUCICHUS XUMHYECKHUX 3JIEMEHTOB,
THII XMMHWYECKOW CBSA3M B COCIUHEHMSX, 3apsiJl MOHA, XapakTep Cpelbl B
BOJIHBIX PAacTBOpax HEOPraHMYECKHUX COCAUHECHUM, OKHUCIUTEIb U
BOCCTAHOBUTENb, MNPUHAJIEKHOCTh BEIIECTB K pa3-JUYHBIM KJaccaM
OPraHUYECKUX COCAUHECHUN;

O XAapaKTEepU30BATh: BJEMEHTHI MalbIX MNEPUOJOB IO HUX IOJ0XKEHUIO B
nepuoandeckor cucreme JI.1. MenneneeBa, o0lyue XUMHUYECKUE CBOMCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX  KJIaCCOB  HEOPraHMYECKUX U
OPTraHMYECKUX COCAMHEHMI; CTPOCHUE U XUMHUYECKHE CBOMCTBA U3YUECHHBIX
OpPraHUYECKUX COCIMHCHUN;

OOBSICHSATh: 3aBUCHUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMUS;
MPUPOSy XUMHUUYECKOM CBSI3M (HOHHOM, KOBAJICHTHOM, METaUIMYECKOH),
3aBUCHUMOCTh CKOPOCTH XMMHYECKOW PEAKIIMU W TOJIOKEHUSI XUMHYECKOTO
pPaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

o BBINOJHATh XWMHWYECKUN HKCHEPUMEHT MO PACMO3HABAHUIO BAXKHEHIINX
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB;

O TMPOBOJHWTH CaMOCTOSTEIbHBIM IMOHWCK XHMHYECKOM wmHOpManum ¢
WCIIOJIB30BAHUEM  Pa3-JIMYHBIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX —H3IAaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  HMHTepHera);  HMCMOJIB30BaTh
KOMITBIOTEPHBIC TEXHOJIOTHHM JUIsl  OO0pabOTKM W Tepefayd  XUMHYECKOU
uHpopMaM W ee TPEJCTaBICHHS B pPa3IMUHBIX (oOpMax; HCIOIb30BaTh
NpUOOPETCHHBIC 3HAHWA W yMEHHUS B MPAKTUYECKOM JEATCIbHOCTH U
MMOBCEIHECBHOM KU3HHU JUIA:

o OOBSCHEHUSI XUMHUYECKUX SIBJICHUMN, MPOUCXOASAIINX B MPUPOJE, OBITY U Ha
MIPOU3BOJCTBE;

o ONPEIEIICHUS BO3MOXXHOCTH IIPOTCKAHUS XHUMHUYECKUX MPEBPAIICHUN B
Pa3JIMYHBIX YCJIOBUSIX U OLIEHKHU HUX MOCIEICTBUM;

o DKOJIOTMYECKH I'PaMOTHOIO MOBEJCHUS B OKPYKAIOIIEH Cpeie;

o OIICHKM BIIMSHUA XHUMHUYECKOTO 3arpsi3HEHUSI OKPYXKAIIIEH Ccpeabl Ha
OpraHu3M YEJI0BEKA U APYTHE KUBbIC OPTraHU3MBbI;

o Oe3zomacHOTO oOOpalieHus ¢ TOPIOYMMH W TOKCUYHBIMU BEIECTBAMHU,
71a60paTOpHBIM 000PYI0BAHUEM;



o TPUTOTOBJIEHUS PACTBOPOB 33JaHHOM KOHIEHTpalMU B OBITY W Ha
MIPOU3BOJCTBE;

o KPUTHUYECKOU OIEHKHU JOCTOBEPHOCTH XUMHUYECKON HHPOpMAIINH,
MOCTYIAIOILIEH U3 Pa3HbIX UCTOYHUKOB.

1.4.Kom4ecTBO 4aCOB HA OCBOECHHE MMPOTrPAMMBI M CIUTIIUHbI:
MaxkcumanbHON yueOHOM Harpy3ku cryeHTa 142 gaca, B TOM 4HUCIIE:

o 00s13aTeNBHON ayTUTOPHOMN yueOHOM Harpy3ku ctyaenta 108 yacos;
e CaMOCTOSTENBHOU paboThI cTyZeHTa 34 Jaca.

2. CTPYKTYPA Y COAEP)KAHUE YYEBHON JVCIATIJIMHEI

2.1. O0beM y4eOHOH TUCUMILIUHBI B BH/Ie Y4eOHOH padoThI

Buj yueOHol padoThl O6bem
4acoB

MakcumasibHasi yueOHasi Harpy3ka 142

OO0s3aTenbHas ayJUTOpHAs Harpy3Ka 108

B ToM uncre:

IIPAKTUYECKUX 68

CamocTosiTesibHas paboTa 00y4auerocs 34

IIpoMexyTOUHAS aTTECTALMSA - IK3aMEH




2.2. TeMaTH4YeCKHUH MJIAH MO0 « XUMHUN»

HaumMmeHoBaHue
pa3aesioB U TeM

Conep:xanue y4eOHOT0 MaTepualia, JJabopaTopHbie U NPAKTHYECKHE
padoThI, cCAMOCTOSAITEILHASA Pa0d0Ta CTY/I€eHTOB

Oobem
4acoB

YpoBeHb
yCBOeHMUs

2

4

1 cemecTp

OO0mas u HeoOpraHuveckasi XuMus

1.1 OcHOBHBIE
HOHATHUS XUMHUH.
CrpoeHune atoma.

Conepkanue yueOHOro MaTepuana

1.1.1 OcHOBHBIEC TOHATHS XUMHUK. CTpOCHUE aTOMA.

OcHoBHbIEC TIOHATHS XUMUU. BemectBo. Atom. Monekyna. XUMHAYECKHUI
3JEeMEHT. AymoTponusa. AToM - cioxkHas yactuua. CoctaB aTOMHOTO sijipa
- HYKJIOHBI: TPOTOHBI U HEUTPOHBI. M30TONBI M HYKIUJBI. DIEKTPOHHAS
o0osiouka atoMoB. [loHsTHE 00 MEKTPOHHON OpOUTAIN U IEKTPOHHOM
obnake. KBaHTOBBIE uMcCHa: TIIaBHOE, OpOUTaIbHOE (MOOOYHOE),
MarHuTHOE M CIIMHOBOE. PacnpeienieHne 31eKTPOHOB M0 SHEPreTUYECKUM
YPOBHSIM, TIOMYPOBHSIM W OpOWUTaIsIM B COOTBETCTBHH C MPUHITUTIOM
HauMEHbIIEH JHepruu, npuHounoM Ilaynum w  npaswiom ['yHpa.
BasieHTHBIE BOBMOKHOCTH aTOMOB XMMUUYECKUX AJIEMEHTOB. DJIEKTPOHHAs
Knaccu(pUKaIUSI XUMHUYECKHUX JJIEMECHTOB: S-, p-, d-, f-371eMEHTHI.
IIpakTuyeckass padora Nel. Pacuer konuuectBa p, 1, € B aroMmax
XUMHYECKUX 3JIEMEHTOB

CamocTosiTeIbHAsA pa0doTa CTY/I€HTOB:

Pacuer koyMuecTBa NPOTOHOB, HEWUTPOHOB, OJJEKTPOHOB B aTOMax
Pa3JIMYHBIX XUMUYECKUX 3JIEMEHTOB. COCTaBIEHHE CXEM CTPOEHUS H
AJIEKTPOHHBIX KOHPUTYpaIUii aTOMOB XUMHUYECKUX IJIEMEHTOB.

1.2.
[lepuoanueckuit

1.2.1 Ilepunoanyeckuii 3akon u [IICXD JI.1. MenaeneeBa
3akoH U Ile- Ilepmomnueckmii 3akOH M cTpoeHHEe aroma. HM3oromsl.




3akoH u Il.cuctema
XUMHUYECKUX
3JIEMEHTOB J.1.
MenneneeBa

CoBpeMeHHOE TOHSITHE XWMHUYECKOTO »BJEMEHTAa. 3aKOHOMEPHOCTH [
puoanueckas Mo3au. CoBpemenHas (opmynupoBka Ilepuoguyueckoro
3akoHa. [lepumoamdyeckoe M3MEHEHHE CBOMCTB 2JIEMEHTOB: paJHyCcHCTEMa
XHU- ca aToMa; PHEPTUM MOHM3ALINH; DJICKTPOOTPUIIATEIbHOCTU. 3HAUCHUE
ITeproanyeckoro 3akoHa.

MHYECKHUX

Jlemonctpanuu. Pasnuunbie  BapuaHThl  Tabmuibl  I[lepuogmdeckoit
cUCcTeMbl XUMHYecKkux 3j1eMeHToB /(.M. Menaeneena.

3JIEMEHTOB

C/3 Nel. Crpoenue aroma. Ilepmomgmueckmit 3akon u IICXD J[.N.
Menpeneena.

IIpakTnueckas padora Ne2. Pabora no Ilepuoanueckoit cucreme J[.1.
MenneneeBa CamocTtosTeNbHasi padoTa CTY/ICHTOB:

Pabota ¢ yueOHol nutepatypoi u UHTEpHET - pecypcamu.

1.3. Crpoenue
BEILIECTBA

1.3.1 Ctpoenue BemiecTBa

Buabsl XuMHn4ecKkon CBSI3H.

[IoHsiTHE O XMMHUYECKOM CBSA3HU. THIIBI XUMUYECKUX CBSI3EH: KOBAJICHTHAs,
WOHHAasl, METaJUTMYECKas U BOJOPOIHAS.

KoBanentHas xumuueckas cBs3b. J[Ba MexaHm3ma 0Opa3oBaHUS ATOMH
CBSI3M: OOMEHHBIN M JIOHOPHO-aKIICTITOPHBIH.

OcCHOBHBIE TTapaMETpPbl CBSI3U: JJIMHA, OPOYHOCTh, YIOJ CBSI3U WA
BaJICHTHBIN yroyi. OCHOBHBIE CBOMCTBA: HACHIIIEHHOCTD, MOJSIPU3YEMOCTh
u npoyHocTb. Croco0 TmepeKphIBaHUSA JJISKTPOHHBIX OpOUTaIeH U
KJ1accuuKaIus KOBaJICHTHBIX CBSI3€H MO 3TOMY MPU3HAKY: O- U IM-CBS3HU.
KpaTHOCTh KOB@JICHTHBIX CBsI3€H M KiIacCHUPUKAMSA HUX IO DTOMY
MpU3HAKY: OJIMHApHbIE, JBOWHBIC, TPOHHbIC, TOJYTOpHbIC. THIIbI
KpUCTAJUINYECKUX. DU3NUECKHE CBOMCTBA BEIIECTB C ITUMHU PEIICTKAMMU.




Nonnast xumuueckas CBsI3b, KaK KpalHUU ClIy4aid KOBaJE€HTHOW MOJISIPHOM
CBsi3U. MIOHHBIE KPUCTAIIINYECKUE PEIIET-

KM ¥ CBOMCTBA BEILIECTB C TAKUMU KPHUCTAJIIIAMH.

MeTannndeckas XUMUUYeCKasl CBsI3b, KaK OCOOBII THUIT XUMUUYECKOM CBSI3H,
CYLIECTBYIOIIMI B ME€TaJIaX U CIUIaBax.

ColicTBa MeETaUIMYECKON CBsI3U. MeTauin4eckue KpUCTALIMYECKUE
PEIIETKU U CBOKMCTBA BEIIECTB C TAKUMH KPHUCTAJJIAMMU.

Bonopoanas xumudeckast cBsi3b. Ee kiaccudukanus: MexxmoneKysipHas
M BHYTPUMOJIEKYJSIDHAs ~ BOAOPOJHBIE  CBsI3U.  MOJIEKyIsIpHbIE
KPUCTAJUIMYECKUE PEUIETKH. brosiornueckas pojib BOJOPOIHBIX CBS3EU B
OopraHu3anuu OUOTIOTUMEPOB.

C/3 Ne. 2 CtpoeHue BeniecTBa. Buabl XUMHYECKOU CBSI3H.

IIpakTnyeckasi padora Ne 3. TuUnbl XUMUYECKOU CBSI3U. X MEXaHU3MBI,
croco0 MmepeKpbIBaHUs, KPATHOCTh M KBaTU(UKAIS.

CamocrosTenbHas paboTa cTyaeHToB: Pabora ¢ yueOHOI nuTepaTypoit u
HNuTtepHeT - pecypcamu.

Cocrapnenue Tabnuiel  «Knaccudukamuss  JUCHIEPCHBIX — CHUCTEMY;
CPaBHUTEIIBHOW XAaPAKTEPUCTUKU THUIIOB XUMHUUYECKOW CBA3U. PemeHue
3aJlay Ha HAXOXJECHUE 0OBEMHOM M MAacCOBOM JOJU KOMIIOHEHTOB CMECH,
MAacCCOBOM JIOJIU ITPUMECEN

1.4.  JucnepcHble
CHUCTEMBI

1.4.1. JIucriepcHble CUCTEMBI

ITonstue o nucnepcHbIX cucremax. Knaccubukamus TUCTIEPCHBIX CUCTEM
B 3aBHCHMOCTH OT arperaTHOr0 COCTOSHHS JUCIIEPCHOHHOM Cpelabl H
aucriepcHo (as3bl, a TakKe Mo pa3sMepy UxX dacTull. ['pyboaucrnepcHbie
CUCTEMBl: OMYJbCHM U CYCICH3UU. TOHKOJIUCHIEPCHBIE CHUCTEMBI:
KOJUUIOWIHBIC (30JIM U T'ejii) U UCTUHHBIC (MOJIEKYJISIPHBIC, MOJICKYJISIPHO-
HOHHbIE W KOHHBIC). Dddexkr Tunmansa. Koarynsuus B KOJJIOMIHBIX




pactBopax. CHHEpE3HUC B refisX.

3HaueHHE JHUCIEPCHBIX CHCTEM B JKHBOM M HEXKHUBOH MNOpUPOJAEC U
MPAaKTUYECKOM JKU3HM  4YeJIOBeKa. OMYIbCHM H  CYCICH3UH B
CTPOUTENILCTBE, TNHUIIEBOM W  MEIUIMHCKOM  IPOMBIIIJIEHHOCTH,
KocMeTHKke. brmomormyeckue, MEIUIIMHCKHE U TEX-OJOTHMYSCKHE 30JICH.
3HadeHue rejieil B opraHu3aiuy )KuBo matepuu. CuHepe3uc Kak ¢hakTop,
ONpEeACAIONMA CPOK TOJHOCTU TMPOAYKIIMA HAa OCHOBE TeJCi.
CBepThIBaHUE KPOBU KaK OMOJIOTHUECKHI CHHEPE3HC, €T0 3HAUCHHC.
IlpakTnueckass padora Ne 4 IlonydeHwe SMyJIbCUU PACTUTEIBLHOTO
MacJja u 3071 Kpaxmaja

CamocrosiTeibHasn  padora crydeHToB: CocTaBieHHe  TaOJHIIBI
«Knaccudukarus JIACTIEPCHBIX CHCTEM»; CpPaBHUTEIILHOM
XapaKTEPUCTUKHA THUIIOB XUMHUYECKOM CBS3H.

Pemrenne 3amau  Ha HaxoXKJACHHME OOBEMHOM M MAacCOBOM  JIOJH
KOMIIOHEHTOB CMECH, MAaCCOBOU JOJIM IIPUMECEN

1.5. Xumuueckue
peaKuuu

1.5.1. Xumuueckue peakiuu

Turbl 1 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX PEAKIUU
Knaccudukanmsa  XMMUYECKMX  peakiuii B OpPraHUYecKOd U
HEOpraHndeckor xuMmuu. lIoHsTHE O XMMHYECKOW peaknuu. Peaknuw,
uaymue  0e3  W3MEHEHHS  KA4eCTBEHHOTO  COCTaBa  BEIIECTB:
ajuloTponMu3alus U u3oMepusanusa. Peakiuu, uaymme ¢ HU3MEHEHUEM
cocTaBa BEIECTB: MO YHUCIY M XapakTepy pearupyommx u
00pa3yromMXcs BEHIECTB  (pa3lIoKEHHs, COCIUHCHUS, 3aMEIeHHS,
oOMeHa); 10 U3MEHEHUIO CTeNIEHEN OKUCIIEHUS DJIEMEHTOB, M0 TEINIOBOMY
abdexTy (3K30- U IHAOTEpPMUYECKHE); 1O (aze (TOMO- U TeTePOTrCHHbIE);
no HamnpapieHuio (oOpaTumble M HeoOpaTUMBbIE); MO HCIOJIb30BAHUIO
Karanu3aropa (KaTaJIMTUYECKUE W HEKATAIUTHYECKHUE); M0 MEXaHU3MY
(paguKasbHbBIE, MOJIEKYJISIPHBIE U KOHHBIE).




1.5.2.CkopocTh XUMHYECKUX peakiuii. @akTophbl, BAUSIONINE HA CKOPOCTh
XAMHAYECKOW peakuuu. Ilpupona pearupyrommx BelIECTB. Temmeparypa
(3axon Bant-I'odda). Konnentpamusa. KatanuzaTtopsl u kaTaan3: roMo- 1
reTepPOreHHbId, uX MexaHu3Mmbl. DepmeHTh. OOPaTUMOCTh XUMHYECKUX
peakuuii. XumMudyeckoe paBHoBecHe. [IoHATHE O XMMHYECKOM PaBHOCUU
PaBHOBeCHbBIC KOHIIEHTpAMU. JJMHAMUYHOCTh XUMHUYECKOTO PABHOBECHSI.
@akTophl, BIUSIIOIIME HA CMEIICHUE PABHOBECHUS: KOHIICHTpalUs,
nasnenue, t (mpuauun Jle [laTense).

JleMoHCTpauuu. B3auMmonencTBue LMHKA C pacTBOPaMH COJISIHOM U
CEpHOM KHCJIOT MPHU Pa3HBIX TEeMIIepaTypax, Pa3HbIX KOHIICHTPALMIX
COJISIHOM KHCJIOTBI; PA3JI0KEHUE IEPOKCHAA KHCIOpOJa € MOMOIIBIO
okcuaa mapraana(lVv).

IIpakTuyeckass padora NeS Tunbl u 3aKOHOMEPHOCTH NPOTEKAHUS
XUMHYECKUX peakiui. CKOPOCTh XUMUYECKUX PEAKIIUM
CamocrosiTesibHasi padoTa CTYJA€HTOB:

Cocrayienue cxembl: «Knaccuukamuss XUMAYECKUX PEAKITUI.

1.6. PacTBOpBI

1.6.1 PacTBOpBI

Bopna. PacTBopbl. DiIeKTpoaUTUYECKAs JUCCOLAALIMS.

ITonstue o pactBopax. DPU3MKO-XMMHUYECKAs MPUPOJA PACTBOPECHUS U
pacTBOpOB. B3anmonelicTBre pacTBOPUTEN U PACTBOPEHHOI'O BELIECTBA.
PactBopumocth  BemecTB. CrocoObl  BBIpAXKEHHUS  KOHIIEHTpAIUU
pacTBOpPOB: MaccoBasi JOJi PACTBOPEHHOTO BellecTBa (MPOIEHTHAs),
MOJISIpHASL.

Teopust JNEKTPONUTUUECKON AuccoManMu. MexaHu3M JucCOUUaluu
BEILIECTB C Pa3IMYHBIMM THIAMU XUMUYECKUX CBs3ell. Bkiman pycckux
VUYEHBIX B  pa3BUTUE  NPEACTABICHUA 00  AIEKTPOJIUTUYECKON
mucconuani. OCHOBHBIE TIOJIOKEHHSI TEOPUM  AIEKTPOIUTHYECKOU




auccoruany. CTeneHb JIEKTPOTUTHIECKON TUCCOLUAU U (PaKTOpHI ee
3aBUCUMOCTH. Jluc-coumanuss BoAbl. Bomoponneiii mokaszarens. Cpena
BOJHBIX PACTBOPOB JIEKTPOIMUTOB. ['MaApOIN3 KaKk OOMEHHBIH Mpolecc.
HeoOpatuMblil THAPONIN3 OPraHUYECKUX M HEOPraHUYECKUX COCAMHEHHIM
Y €ro 3HAYEHHUE B MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA.

OOpatumbiii Tuaponus coneit. CtyneHdarsii ruaponus. [IpakTudeckoe
MIPUMEHEHUE THUIpOoJin3a. [MOpPOJIN3 OpPraHMYECKHX BEIIECTB U €ro
OMOJOTUYECKOE U MPAKTUIECKOE 3HAUCHHE

JleMOHCTpanuu. CpaBHeHue AIEKTPONPOBOAHOCTHU pacTBOpoOB
ANEKTPOJUTOB. MHAMKATOpPHI M HM3MEHEHHE HX OKpPacku B Cpelax.
['unponmus kapOoHATOB, Cynb(})aTOB ¥ CHIMKATOB IIEJIOYHBIX Me;
HutpatoB cBuHIA(]), IMHKA, XJTOpUIa AMMOHHS.

IIPNe3 CriocoObl BeIpaKeHHUS KOHIICHTPAIIMM PaCTBOPOB 2
IIpakTnyeckas padora Ne 6. CKOpOCTh XUMHUYECKHUX PEAKIUAMN 1
CamocTonTeibHasl padoTa cTyJAeHTOB: PellleHue 3a/1a9 Ha HaXO0XKICHUE
MAaCCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA.

1.7. Oxucaut 1.7.1.0kucIuTENbHO-BOCCTAHOBUTEbHBIE peakiuu. CTErneHb OKUCIIEHUs. | 2

€JIbHO-BOCCTAHOBU-
TEJbHBIE PE-aKIIUH.
DIIEKTPOXU-
MUYECKHUE
IPOLIECCHI

BoccranoButenn wu  okuciaured. OKHUCIEHHE W BOCCTAHOBJICHHE.
Baxneimue OKHCIMTSIM M BOCCTAaHOBHUTEIHW. BoccTaHOBUTECIBHBIC
CBOMCTBA METAUIOB - MOPOCTHIX BemecTB. OKUCIUTEIbHBIE U
BOCCTAHOBHUTEJBHBIE CBOMCTBA HEMETAUIOB - MPOCTBIX BEIIECTB.
BoccTaHoBuTenbHBIE CBOMCTBA BEIIECTB, OOpPa30BaHHBIX JJIEMEHTAMH B
HU3IIeH  (OTpHIIATEeNIbHOM) CTemeHH OKHCACHUS. OKHUCIUTEIbHBIC
CBOMCTBa  BENIECTB, OOpa30BaHHBIX  JJIEMEHTaMH B  BbICHIEH
(TIOJIOKUTETBHOM) CTCIICHU OKHCJICHHUS. OxucnuTeIbHbIC u
BOCCTAHOBHUTE/Ib-HbIE CBOMCTBA BEIIECTB, OOpPA30BaHHBIX AJIEMEHTAMH B
MIPOMEKYTOUYHBIX CTETIEHAX OKUCJICHUSI.




1.7.2 Knaccudpukanuss  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUH.
Peakuum MEKaTOMHOT'O u MEKMOJICKYJISIPHOTO OKHCJICHHUS -
BOCCTAHOBIICHHS. Peakupy ~ BHYTPUMOJICKYJISIPHOTO  OKHCJICHHS-
BOCCTAHOBJICHHS. Peakuum CaMOOKHCIICHHUS-CAMOBOCCTAHOBJICHUS
(IMCTIPOTIOPIIMOHUPOBAHUS ).

MeTtoapl COCTaBIICHHS YpPaBHCHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. Meros 3JIeKTpOHHOTro OasiaHca.

DIEeKTPOJIN3 BOJHBIX PAaCTBOPOB C PACTBOPUMBIMH  DJICKTPOIAMHU.
[TpakTH4eckoe MPUMEHEHUE AICKTPOIH3A.

C/3 N.4 XuMu4decKre peakiuu.

IIpakTuyeckas padora Ne7. Peakiun MEKaTOMHOI'0 151
MEKMOJIEKYJIIPHOTO OKHCJICHUSA-BOCCTAHOBJICHHUSI. Peakiun
BHYTPUMOJIEKYJISIPHOTO OKHCJIEHUSI-BOCCTAHOBJICHHS. Peakiun

CaMOOKHCJICHHSA-CAMOBOCCTAHOBJICHHS (UCIIPOIIOPIIMOHUPOBAHHS ).
CamocTrosiTeJbHasi padoTa cTyJaeHTOB: Pemenne BapuaTHMBHBIX 3ajad.
PaccranoBka KOA((PUIMEHTOB B OKHUCIMTEIHLHO-BOCCTAHOBUTEIBHBIX
pEeaKIUsIX METOAO0M DJIEKTPOHHOTO Oajlanca

Conepkanue yueOHOro MaTepuasa

1.8.
Knaccuduxanus
BemecTB. IIpocteie
BEILIECTBA.

1.6.1. Knaccudukanus mpocThIX BEIIECTB.

Mertamnel.  Ilomoxxkenue wetauioB B Ilepuomuueckoit cucreme U
0COOCHHOCTH CTpOeHHUS BX aToMoB. IIpocThic BemecTBa

- METaJUIbl: CTPOCHUE KPUCTAJUIOB M METaJUIMYecKass XMMHYECKasi CBS3b.
OO0mue ¢u3MyecKue CBONMCTBA METAIOB U HMX BOC-CTAaHOBUTEIIHHBIC
CBOWCTBA: B3aMMOJECUCTBHE ¢ HeMeTauiaMud. OKCHUIIBI U THUIPOKCHUIbI
METAaJJIOB.

Koppo3uss wmerannoB. Xumudeckas KOppo3us. JIEKTPOXHMHUYECKas
Koppo3us. CriocoObl 3alIUTHl METAJIJIOB OT KOPPO3HH.




Meraibl B ipupoAe. DIEKTPOJIN3 PACIUIABOB U PACTBOPOB COCAUHEHHI
METAJIJIOB U €ro MPaKTUYECKOe 3HAUCHUE.

Hemerannel. llonoxeHne HeMETaliOB B MEPUOJUYECKONM CHUCTEME,
OCOOCHHOCTH  CTPOEHUSI HMX aTOMOB. OJIEKTPOOTPHUIA-TEIBHOCTD.
brnaroponnbie Ta3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJIArOPOJAHBIX T'a30B
U OCOOEHHOCTH UX XUMHUYECKUX U (PU-3UYECKUX CBOMCTB.

HeMoHcTpanuu. Mojaenn  KpUCTAIIMYECKUX  PEMIETOK — METAJIOB.
Komexius MeTamioB ¢ pa3HbIMU (GU3-MH CBOWCTBAMH.

C/3 N° 5 Ob6o6maroree 3aHATHE

IMpakTnyeckas padora Ne§ Cocramienue o6oOmIaronell TaOIUIBI 1O
HOMEHKJIaType W XUMHUYECKUM CBOWCTBAM OCHOB-HBIX KJIACCOB
HEOPTaHUYECKUX COCTUHEHUM.

[TogroroButh Aoknaa Ha Temy: «lcronp3oBaHUE MHUHEPAIBHBIX KHUCJIOT
Ha MPEANPUATUIX PA3TIUYHOTO MPODOUIIS.

1.9.0cHOBHBIC
KJ1aCChI
HEOPraHUYECKUX
COCJIMHECHU I

1.7. OcHOBHBIE KJ1aCChl HEOPraHUYECKUX COECTUHEHUM.

1.7.1. CBoiicTBa OKCHUJIOB 1 OCHOBAHHM.

COCIUHEHUM

Bopoponubie coeauHeHuss HemetauioB. llonydyeHue ammuaka U
XJOPOBOJIOPOJa CHHTE30M M  KOCBEHHO. Dusnyeckwe CBOWMCTBA.
OTHO1IEHUE K BOJIEC: KUCIOTHO-OCHOBHBIE CBOMCTBA.

1.7.2. Cso#ictBa kuciaor u coyieii. HeconeoOpasyromue
coyieoOpa3yronue okcujibl. KUCIOThl OpraHuvecKue U HEOpraHU4eCcKHUe.
Kucinorel B cBeTe TEOpHH  DIICKTPOJUTHYECKOM  JIMCCOLIMALIMU.
Knaccudukanus opraHu4eckMx ¢ HEOpraHudeckux Kucior. OOmue
CBOMCTBA KHUCIOT. OCHOBaHHMSI B CBETE€ TEOPUU DIECKTPOJIUTUUYECKOU
nucconpanur.  AmM@QOTepHbIE  OpraHWYeCKMe U HEOPraHMYeCKue
coequHeHusa. AMQOoTepHbIe OCHOBaHUSA. AMQPOTEPHOCTh OKCHUIOB U
TUJIPOKCUIOB MEPEXOJHBIX METAJUIOB: B3aWUMOJICHCTBUE C KHUCJIOTaMU U




IeJI0YaMHU.
Comu. Knaccudwukamus um XuMu4eckue cBoiicTBa cojieil. OCcoOEHHOCTH
CBOMCTB COJIEH, KUCJIOT.

1.7.3. T'eHetudeckas CBSI3b MEXIy KIacCaMHM HEOPraHUYECKHUX
coenvHeHu. EAMHCTBO MHpa BeIecTs.

Jlemonctpanuu. KoMIeKIIMM KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB, IEMOHCTpAIIMS UX CBOMCTB. OCYIIECTBICHHUE MTEPEXOJIOB:

Ca -» CaO -> Ca(P0O4)2 -> Ca(OH)2;

P -> P20s -> H;PO4;

Cu -> CuO -> CuS0O4 -> Cu(OH)2 -> CuO -> Cu

CamocrosiTeibHas padora crygeHToB: CocTaBieHue o0000maromen
TaONMHIBl 1O HOMEHKJIATYPE W XWMHUYECKHMM CBOWCTBAM OCHOBHBIX
KJIACCOB HEOPTAaHUYCCKUX COCTUMHEHU.

[ToaroToBuTh HOKIan Ha Temy: «Mcrmonp3oBaHWEe MHUHEPATBHBIX KHCIOT
Ha IPEANPHUATHIX PATHIHOTO TPOPHUITSI.

1.10.Xumusa
JIIEMEHTOB

CamocrosiTenbHas paboTa CTyACHTA: - S - P-2JIEMEHTHI

Bonopoa. /lBoiicTBeHHOE TONIO)KE€HUE Bojopona B Ilepuomuueckon
cucreme. M3oromsl Bopopona. Ponbs Bomoponga B KMBOM M HEXKUBOU
MIPUPOJIE.

Bonma. Ponbp  Bombl  kKak  cpeqooOpasyromiero  BEHIECTBA  KIIETKH.
DKOJOTHYECKHUE aCIEKThI BOJIONOIb30BAHUS.

Onementsl [A-rpynmel. [llenounsie metamibl. OOmias XxapakTepuCTHUKA
IeI0YHbIX MeTasuioB. [lonydyenue, pusznueckue U XMMHUYECKHUE CBOMCTBA
HIEJIOYHBIX MeTAJUIOB. lIpupoaHbie coenMHEHUs HATPUS U KaMsl, UX
3HAYCHHUE.

Onementsl A-rpynnbl. OOmias XapakTepUCTHUKA IIETOYHO3EMENbHBIX
METAJIJIOB U MarHus Ha OCHOBAHUH IOJIOKEHHUS B

ITepuognueckoir cucreme siaemeHtoB J[.MI. MengeneeBa u crpoeHus




aTomoB. Kanbiuii, ero monydeHue, GU3NIECKUe U XUMUISCKHAE CBOMCTRA.
Baxueiimme coeTMHEHNs KaJIbIUs, UX 3HaUCHUE U nnpuMeHeHue. Kanpuuit
B IIPUPOJIE, €T0 OMOJIOrUYECKas POJIb..

1.10.2 Xumus 31€MEHTOB: p-2JIEMEHTBL.

AnroMUHUNA. XapaKTEPUCTUKA AIIOMUHHS HAa OCHOBAaHWUU IMOJIOKEHUS B
[leprognyeckoi cuCTeME JIIEMEHTOB

J.A. MenneneeBa u crpoeHus aroma. Ilomydenwe, Quznueckue u
XUMHUYECKUE CBOMCTBA ATFOMUHUSL.

[amorenpl. OOmIas XapakTepuUCTHKA TaJOTEHOB Ha OCHOBAaHUU UX
nojioxkenus B Ilepunogmueckoit cucreme snementoB .M. MenneneeBa u
CTpPOCHUSA aToMOB. BakHeHWIlne COEIUHEHMUs TaJOr€HOB, MX CBOWCTBA,
3HAYEHUE U TPUMEHEHHE. bromornyeckas poiab rajJoreHoB.

Xanbkorensl. OOIIast XapakTepUCTUKA XaJbKOTEHOB HAa OCHOBAHUM UX
nonoxenust B llepuoanueckon cucreme snementoB .M. MenneneeBa u
CTPOEHHUSI aTOMOB. XaJIbKOI'€HBl - MPOCTHIE BEIIECTBA. AJUIOTPOIHS.
CtpoeHre MOJIEKyJl aUIOTPONMHBIX MOAWGUKAIMA U HX CBOMCTBA.
XalbKOTE€HBI B IPUPOJIE, UX OUOJIOTUYECKas POJIb.

Onementsl VA-rpynmbel. OOmas XapakTepucTUKa 3JIEMEHTOB JTOU
Irpynnbl Ha OCHOBaHMHM MX TMOJIOKEeHUs B llepuomnueckon cucreme
sanemeHToB J[.M. MenneneeBa u crpoeHusi atoMoB. CTpOEHHUE MOJIEKYJIbI
a30Ta W aIoTpomHbBIX Moaudukamuii (ochopa, ux dusnveckue wu
XUMHYECKHE CBOMCTBA. BomopoaHble COEIWHEHUS JJIEMEHTOB VA-
rpynnbsl. Okcunbl azota U ¢ocdopa, COOTBETCTBYIOIIME MM KHCIOTHI.
Conu tux xucnot A3ot u pochop B mpupoae, ux 6uojgorundeckas poib.
Onementsl [VA-rpynnel. OOias XapakTepUCTHKAa 3JIEMEHTOB J3TOMU
rpynnbl Ha OCHOBaHMM WX MOJIOKEeHUs1 B llepuomnueckon cucreme
aneMeHToB JI.M. MenneneeBa M CTpOEHHMS aTOMOB. YTIIEPOX U €ro
aJJIOTPOIIHSL.

1.10.2 d-anemMeHTHI.




Ocob6ennoctu crtpoenust atomoB -31eMeHToB (IB-VIIB-rpynm). Menp,
IIMHK, XPOM, KeJ€30, MapraHell - MPOCThIe BEIIeCTBa, UX (U3UYECKHUE U
XMMUYECKHUE CBOMCTBA.

Hemonctpanuu.  KoJyuleKuuu  MPOCTBIX  BEIIECTB,  OOpa30BaHHBIX
AJIEMEHTAaMH Pa3JIMYHbIX JIEKTPOHHBIX ceMelcTB. Koekunn MUHEpaioB
U TOpHBIX TTopo. [TonyueHnue ammoTponHbIX MOAUGUKAIIHIA.

C/3 # 1 s-DJIeMEHTBI U P-3JI€MEHTBI, -3JIEMEHTHI U KX COCAMHECHUSI.

1.11. Xumus B
JKU3HU 00I11eCcTBa

CamocrosTtenpHast paboTa CTYICHTOB:

XUMHS ¥ IPOU3BOJICTBO. XUMHUUYECKAsE MPOMBIIUICHHOCTh U XUMHUYECKHUE
TexHoioruu. CpIpbe I XUMHUYECKOM IPOMBINUIEHHOCTH. Boma B
XHMUYECKOW  TMPOMBIINUIEHHOCTH.  ODHEpPrust I XHMHYECKOTro
MpOU3BOACTBA. HaydHble NOPUHIMIBI XWMHUYECKOTO IPOU3BOJICTBA.
3amuTa OKpYXXalollleil cpeabl W oXpaHa Tpyda IpU XHUMHUYECKOM
MIPOU3BOJICTRE.

1.12. Xumuss ¥ TOBCEIHEBHAs JXU3Hb 4YelioBeKa. JloMalmHss anrTeka.
CpencrBa TMYHOW TMTMEHBI U KOCMETUKU. XUMUS U nuila. MapkupoBka
YIIAaKOBKA MUIIEBBIX U TUTUEHUYECKUX MTPOJTYKTOB U YMEHUE UX YUTATh.
Jlemonctparuu. OOpasibl cpe/icTB OBITOBOM XUMHUHM M JICKAPCTBEHHBIX
Mpenaparos.

2.0pranuyeckasi XuMHus

2.1. OcCHOBBI
OpPraHu4€CKOMn
XUMUU.

2.1.1. IIpenmeT opraHM4EeCKON XUMHUHU. Te€Oopus CTPOCHUS OPTaHUYECKUX
coequaenuii A.M. bytnepoBa. OCHOBHBIE TIOJIOKEHUS TEOPUH CTPOCHUS
AM. BbytnepoBa. XUMHUECKOE CTPOCHHME M CBOWCTBA OPraHUYECKUX
BemecTB. OCOOEHHOCTH CTPOCHHUSI OPT. COSAMHEHHM

N3omepsl 1 roMmonioru. CTpoeHue aToMa yriaepoja. DJIeKTPOHHOE 00JIaKo
U opOuTalb, - U p-opOUTaIu. DIECKTPOHHBIC U IECKTPOHHO-TpAPUIECKUE
dbopMysbl aTOMa yriaepoja B OCHOBHOM M BO30YKJIEHHOM COCTOSIHHSIX.




KoBaneHnTHass xumMudeckas CBS3b M €€ KiIacCH(PUKAUS IO CIOCO0y
nepeKkpbIiBaHus opoutaeit (6- u n-cesas3u). [lonstue ruGpuanzamnum.

2.1.2. XuMUYECKHME peaKIMuid B OpPraHUYecKod XUMHUH. Peakuuu
npucoenuuenus (An, As), snumunupoBanus (E), 3amemenust (SR, SN,
SE), wu3omepuszanuu. Pa3HOBUIHOCTM  peakiui  KaXJOro THIIA.
Ocobennoctu OBP B opranndeckoit XuMuu.

HoMeHknaTypa XUMHYECKUX COEAMHEHU

Hemonctpanuu. Koinekiuu opraHudeckux BelEeCcTB (B TOM UHCIIE
JIEKapCTBEHHBIX MpenapaToB, KpacuTelen), MaTepuaaoB (IPUPOIHBIX H
CUH-KMX Kay4yKOB, IUIaCTMAacC U BOJIOKOH) W HW3ACIHA U3 HHUX (HUTH,
OTZICJIOYHBIE MaTEPHUAJIbI).

Monenu monekyn CH4, C2H4, C2H2, C6H6, CHOH - mapocTtepkHEBbIE
1 o0beMHbIe. MoJienn OTTaIKUBAaHUS THOPUAHBIX OpOUTaIel ¢ TOMOIIBIO
BO3JIYIIHBIX 11apoB. M3roToBieHne Moaenei MoJeKyJ.

IIpakTnyeckas padora Ne9

[Tpenmet opranndeckoi xumuu. BeiBoa xumMudeckux Gopmy
CamocrosTenbHass pabora cTyaeHTOB: [loAroToBUTH MOKIAI Ha TEMY:
«Pollb OTEYECTBEHHBIX YUYEHBIX B CTAHOBJICHUU M PA3BUTUH MUPOBOU
OPraHuYeCKON XUMHUM.

CocraBneHue CTPYKTYpHBIX (OpPMYyNI OpraHMYECKHUX BEIIECTB, UX
M30MEPOB X TOMOJIOTOB.

2.2. IlpenenbHble
YIJIEBOIOPO/IbI

['oMmonoruveckuii psg ankaHoB. OCOOCHHOCTH CTPOCHUS MPEACITbHBIX
YIJIEBOJIOPOJIOB. AJKaHBI KaK MIPEICTaBUTEIN MpeAeIbHBIX
YIJI€BOAOPOIOB. XUMHMYECKHE CBOMCTBAa ajikaHoB. Peaknuu SR-tuna:
raiorenupoBanne  (paborer H.H. CemenoBa), HuTpoBaHUE IO
Konogainony.

JlabopaTopHble criocoObl MOMYyYEeHUs aJIKaHOB: CMHTE3 Bropua, ruaponus
KapOuaa afOMUHUSL.




[MIukinoankanel. ['OMOIOrMYECKUd psii © HOMEHKIIATYpa LUKJIOAIKAHOB,
ux obmas dopmyina XHUMHYSCKHE CBOMCTBA IMKIOAIKAaHOB. Peakmuu
MIPUCOCIMHEHNS U PAUKATIBLHOTO 3aMEILICHUS.

N3roroBneHnne Moaenei MOJIEKYJ AIKAHOB U TaJOT€HAJIKAHOB.
IIpakTuyeckas padbora Nel(

DJIEKTPOHHOE U XUMUYECKHUE CTPOCHUE MpeIeNIbHBIX Y B
CamocrosiTenbHass ~ paboTa  CTYJIEHTOB: CoctaBuUTh  TAOJHMIIBI:
«Knaccudukanust oprannuecknx BemecTB». «Kimaccudukanus BermiecTs
110 CTPOECHHUIO YIJIIEPOIHOrO cKeieTa u Hanuuuio Ol

2.3. DTUJIEHOBBIE U
JIUEHOBBIE
YTJIEBOJIOPO/IbI

2.3.1. DOTUNEHOBBIE U AUECHOBBIE YIIIEBOIOPObI

OTUIEHOBBIE  YIIEeBOAOPOAbl.  ['omonornueckuii  psil  QJIKEHOB.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI JTUJICHA U
aJIKCHOB. XMMHMYECKHE CBOMCTBA alIkeHOB. [IpaBuio MapkOBHUKOBA U €ro
AJIEKTPOHHOE 000CHOBaHHE. Peakinu rajoreHupOBaAHMS,
TUJIPOTaJIOTCHUPOBAHUS, TUApaTauuu, ruapupoBanus. I[loHstue o
peakuuax nonauMmepuszauuu. ['opeHne ankeHoB. Peakuuu OKUCICHUSA B
MATKUX M JKECTKUX YCIOBUAX. IIpuMeHeHHME W CmocoObl MOJydeHUs
aneHoB. Mcnosb30BaHWE BBICOKOW PEAKIMOHHON CIOCOOHOCTH aJ€HOB B
XUMUYECKOW TPOMBIILICHHOCTH.

JluenoBeie yriaeBogopoanl. IloHsTHe u KimaccuuKanus JTUEHOBBIX
YIJIEBOJAOPOJOB MO B3aMMHOMY PAacIOJIO)KEHUIO KpPATHBIX CBS3€M B
MoJjiekysne. OCOOEHHOCTH 3JEKTPOHHOTO M IIPOCTPAHCTBEHHOTO CTPOCHMS
CONPSKEHHBIX  JAUEHOB. HoOMeEHKIarypa AWMEHOBBIX YIJIEBOJOPO/JIOB.
OCOOEHHOCTH XMMHYECKUX CBONCTB CONPSIKEHHBIX JUEHOB, Kak
CIEACTBUE WX OJJIEKTPOHHOrO cTpoeHus. Peakuum 1,4-nprcoeamuHeHUs.
[Tonmumepuzaruss  aueHoB. CrnocoObl  MOJy4YeHUST JHUEHOBBIX — yTJIe-
BOJ10poJ10B: paboTel C.B. Jlebenena, neruapupoBaHue ajaIKaHoOB.




Kayuykn HarypanbHblii W CHHTETHYECKHE. BylikaHuW3amus Kaydyka,
pe3ruHa 1 YOOHMUT.

[IpakTueckas padora Ne 11

CBolicTBa HENPEACIbHBIX YTIIEBOJAOPOI0B

CamocrosiTenbHas padoTa CTyJaeHTOB: M3roToBiieHHEe MOJENEH MOJEKYI
Pa3JIMYHBIX YTIEBOAOPOIOB.

Ha3Banne BemectB 1o wmexayHaponHoit Homenknatype [UPAC.
CocraBiieHUE U PEIICHUE TEHETUYECKHUX 1IETIOYEK.

2.4. Anetun
JIEHOBEIE
YTJIEBOIOPO/IbI

2.4. AueTHIeHOBBIE YTIIEBOAOPOIbI

['omonorudeckuii psj ankuHOB. ['oMonornueckuit psia u odmas hopmyna
ankuHoB. HomeHkatypa u uzoMepus.

XWUMUYECKHE CBOMCTBA U MPUMEHEHHE alKUHOB. OCOOCHHOCTH pPEaKIIUiA
MPUCOETUHEHUS 110 TPOMHOU YTIIEPOIHOMN CBS3HU.

Peaknust Kyuepopa. IlpaBumo MapKkoBHMKOBA MNPUMEHUTEIBLHO K
aueruiaeHaM. M3roToBiieHNE MOJIENIEN MOJIEKYJT aIKUHOB, UX U30MEPOB.
IIpakTuyeckas padora Ne 12

CBoiiCTBa allETUIIEHOBBIX YIJIEBOIOPO/IOB.

CamocrtostenbHass pabotra cryaeHToB: (CocTaBie€HHE U pElIeHUE
T€HETUYECKUX 1IETIOYUEK.

Pemenue 3amad Ha HAXOXKACHHSI MOJICKYJIIPHOUN (hOPMYJIBI Ta3000pa3HOTO
YIJIEBOJOPOAA.

—

2.5.ApomaTruueckue
YTJIEBOIOPO/IBI

2.5.1. ApoMaTuyecKue yrieBo10pOabl

['oMmonoruueckuit psin apeHoB. beH305l Kak MpeAcTaBUTENb apEHOB.
Pa3BuTHe npencTaBiieHnid 0 CTpOEHUU OEH30J1a.

CoBpeMeHHbIE TpEACTaBICHUs] 00 3JIEKTPOHHOM W MPOCTPAHCTBEHHOM
ctpoenun Oen3ona. OOpa3oBaHHe apOMATHYECKON T-cuCTeMbl. ['oMoioru




OeH30J1a, WX HOMEHKJIaTypa, ooOmas Gopmyna. XUMHYECKHUE CBOWCTBA
apeHoB. [IpruMeHeHMEe W NONy4YEeHHE apeHOB. ApoMaru3alrs alKaHOB U
LUKJIOAIKAHOB.

Hemonctpanuu. I[llapocTepkHeBble W OObEMHBIE MOJIETH  MOJIEKYJI
OeH3oJ1a 1 ero roMmoJoroB. Paznenenue cmecu

OCH30JI-BOZla C TOMOIIBIO JEIUTENbHON BOpOHKH. PactBopsromias
CIIOCOOHOCTH O€H30171a.
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CBoiicTBa apoMaTUYECKUX YIJIEBOAOPOIOB.

CamocrtostenbHass padbotra cryaeHToB: (CocTaBi€HHE U pEUICHUE
FeHETUYECKUX LENoYeK. PenieHre 3a1ay Ha HaX0XACHUSI MOJIEKYJISIPHOU
(bopmynbl razoo0pa3Horo yriaeoaopona. IloaroroBurh nokiaaa Ha TeEMY
1o BbIOOPY: «3HaueHue apoMaTruieckux Y B B Menuuune» u Jip.

2.6. ITpupoaubie
UCTOYHUKH
YIJIEBOJIOPOJIOB

2.6.1. ITpupoiHbIE UCTOYHUKH YIJIEBOJAOPOAOB

Hedr1s. Haxoxxnenue B mpupone, coctaB u HU3NIECKUE CBOMCTBA HEPTH.
TonnuB-HO-3HEPreTUYECKOE 3HaUeHUE HEPTH.

[Tpompiniuiennast nmepepabotka HedTu. PexTudukanus HedTH, OCHOBHBIE
bpakuu ee pasaeneHus, X HCIOoib3oBaHHe. BropuyHas mepepaboTka
HedTenpoayKToB. PexTudukainus mMa3yTa Ipyu YMEHBIICHHOM [1aBICHUH.
Kpekunr nedrenpomaykToB.

Paznuunbpie Buabl KpekuHra. M3oMepu3aiusi alkaHoOB. AJKWIMPOBAHHE
HENPEENbHBIX YTIEBOIOPOIOB.

[Tpupoaueiii 1 nomyTHbIM HepTsAHON ra3. KameHHblld yroiab. OCHOBHBbIE
HaIpaBJIeHUs UCIIOJIb30BaHUS KAMEHHOT'O YTJIS.

Hemonctpanuu. Komnekuus «IIpupo/iHble UCTOUHUKH YTIEBOAOPOIOBY.
CpaBHeHuHe npoleccoB ropenus HedTu U npupoaHoro raza. ObpasoBanue




HEe(TAHOW IJICHKM Ha TOBEPXHOCTH BOABL. KaTanuTudeckuil KpEeKUHT
napaduHa (W1 KEPOCHHA).

IIpakTnyeckas padora Nel4

Haxoxxnenue B mpupoze, coctaB U (pU3nvecKkue CBOMCTBA HEPTH.
CamocrositenbHass pabotra cryaeHToB: (CocTaBieHUE U pelIeHue
TFEHETUYECKUX LIETIOYEK.

Pemmenue 3a1au Ha HaXOXAECHUA MOJIEKYJIApHON (POpMyIIbl ra3000pa3HOTO
yraeBojnopoaa. IloaroroButes  mOKIax Ha TeMy IO BBIOOpY:
«/cnonp30oBanue NpUPOIHBIX Y B B )KM3HU YeoBEKa» U Ap.

2.7.
I'mapoxcuiibHbIE
COCIMHEHUS

2.7.1. 'mapoKcUIbHBIE COETUHEHUS

eMHEHUS

Crpoenue u kinaccudukanus cnuptoB. Knaccudukanus cnupToB 1o TUITY
YIJIEBOJIOPOJHOTO pajuKalia, YACIy TUAPOKCUIBLHBIX TPYIIT U TUITY aTOMa
yrjiepoja, CBSI3aHHOTO C THUIAPOKCHUIBLHOW TPyNIol. DJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE  CTPOEHHUE TUIPOKCUIBHOW rpynmbl. BausHue
CTpOEHUsI CIIUPTOB HA WX (U3MUECKHE CBOMCTBA. ['OMosiormueckuit psia
NpeAeNbHbIX OJHOATOMHBIX CHHUPTOB. WM3omMepuss W HOMEHKIaTypa
QJIKAHOJIOB, UX 001Iast opMya.

XUMUYECKHE  CBOMCTBA  ankaHOJIOB. PeakunoHHass  crnocOOHOCTH
MpeAEeIbHBIX OJJHOATOMHBIX CIIUPTOB.

OTnenbHbIE MPECTABUTEIN AJIKAHOJIOB. METaHOJ, €ro MPOMBIIIJIEHHOE
MOJIy4YE€HHUE U TPUMEHEHHUE B MPOMBIIUIEHHOCTH. MHOTOaTOMHBIE CITUPTHI.
N3omepuss u HOMEHKJIATypa MpPEJACTABUTENCH ABYX- U TPEXaTOMHBIX
cnupToB. OCOOEHHOCTH XMMHUYECKUX CBONCTB MHOTOATOMHBIX CIIUPTOB,
UX KaueCTBEHHOE OOHApYKEHHUE.

®deHo. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue deHona. Bzaumuoe
BIIMSIHUE apOMATHUYECKOTO KOJIbIA U TUAPOK-CUIBHOM TPYIIIIBIL.
XUMHYECKHE CBOMCTBA (peHOJIa KaK QYHKIHS €r0 XUMUYECKOT'O CTPOCHHSI.




JlemoHcTpanuu. Moaenu MoneKkys cnupToB U ¢peHonoB. PactBopumocTs B
BOJIE QJIKAHOJIOB, dTUJIEHTJIMKOJIS, TJIMLEPHUHA.

CpaBHEHUE CKOPOCTH B3aMMOJICHCTBUS HATPUS C TAHOJIOM, IPOMAHOJIOM-
2, 2-MeTUIUPOINAaHONOM-2, TiuuepuHoM. [lomydenue OpomdTaHa wu3
sTa”ona. KauecTBeHHbIE peakiy Ha (EeHOJI.
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PacTBOpUMOCTB CIMPTOB B BOJE.

CamocrtosTenbHass padbotra cryaeHToB: (CocTaBlI€HHE U pElIeHUe
T€HETUYECKUX LIETIOYEK.

Pemenue 3a1au Ha HaXOXACHUS MOJIEKYJIIpHON (POpMyJIbl ra3000pa3HOTO
yraeBojnopoaa. IloaroroButs nokman Ha TeMy IO BbIOOpY: «DTaHOI:
BeJMyaiiiiee 6;1aro U CTpauIHoe 3J10» U Jp.

2.8. Anpnerunel u
KETOHBI

2.8.1. Anpnerunsl.

2.8.2. KetoHnl
['oMomornueckue  psiapl  albAErUI0B W KETOHOB. I[loHsTHE O
KapOOHUJBHBIX COCIMHECHUAX. OJIEKTPOHHOE CTpOEHHE KapOOHUIBLHOU
rpynisl. Mi3omepus 1 HOMEHKIaTypa alibJAETHUI0B U KETOHOB. Dusnueckue
CBOMCTBAa KapOOHMJIBHBIX  COCIHWHE-HUH. XHMHYSCKHE  CBOMCTBA
aJdbJIETUIOB U KeTOHOB. IIpuMeHeHHMe W TOoNydYeHHE KapOOHHMIBHBIX
coenuHeHui. [lpumeHeHwe anpAEruOB U KETOHOB B OBITY U
MPOMBIILICHHOCTU. AJIBJIETU/IBI U KETOHBI B mpupone (3dupHble Macia,
dbepomonsl). IlomyueHue KapOOHUIBHBIX COEIUHEHHN OKHCICHUEM
CIIUPTOB, THUApATAlMEd  AJIKMHOB, OKHUCJIEHHUEM  YIJIEBOJOPOJIOB.
OtnenbHblE TPEACTABUTENIM QJIbJIETUJIOB M KETOHOB, CreluduuecKue
CrocoObl WX TOJIYYEHHUS U CBOMCTBA.
IIpakTnueckas padora Ne 18
Jlemonctpanuu. IllapocTepkHeBble W O0BEMHBIE MOJICNIM  MOJICKYJI




anbACTUIOB U KETOHOB. lloiyueHue yKCyCHOTO alibJlerujia OKHCICHUEM
sTaHosa. KauecTBeHHBIE peakIuK Ha aJIbICTUIHYIO TPYIIITY.
CamocrtostenbHass pabotra cryaeHToB: CocTaBieHUE U pelIeHue
T€HETUYECKHUX 1IETIOYUEK.

Pemenue 3a1au Ha HAXOXKACHUSI MOJIEKYJISIPHOUN (hOPMYJIBI Ta3000pa3HOTO
YTJIEBOJI0PO/IA.

2.9. KapboHoBsie
KHUCIIOTHI

2.9.1 KapO6oHOBBI€ KHUCIIOTHI. JIOTHI U UX
2.9.2. Cnoxwusie 3¢upsl. Kupsl.

MPOU3BOJIHBIE
['omonorudeckuii ps NpeaeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHCIOT. Peakuum,

WUTIOCTPUPYIOLINE KUCIOTHBIE CBOMCTBA U UX CPABHEHHUE CO CBOMCTBaMU
Heopranndeckux kuciaor. ObpazoBaHue (HyHKIIMOHAIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KUCIOT. Peakinuu srepudukanmu. CrnocoObl MOTydeHUs
KapOOHOBBIX KHUCIOT. Croxuble 3¢upbl. CTpoeHHEe W HOMEHKJIaTypa
CJIOKHBIX 3(PUPOB, MEKKITIACCOBASI M30MEPHS C KAPOOHOBBIMU KHUCIOTAMH.
CriocoObl OTy4YEeHHSI CIIOKHBIX I(UPOB.

Kupsl. Kupsl kak cinoxubie 3¢upsl raunepuHa. KapOoHOBbIE KHUCTOTHI,
BXOJSIIIME B COCTAB XUPOB. 3aBUCUMOCTh KOHCHCTEHIIMU JKHPOB OT HX
cocTaBa. XMMUYECKUE CBOMCTBA KUPOB. bHOIOrnyeckas posb )KUPOB, UX
UCIIOJIb30BaHuE B OBITY U IMPOMbINLIEHHOCTU. Colii KapOOHOBBIX KHUCIIOT.
Mpbina. MbLia, CyniHOCTh MOIOIIETO JEUCTBHS.

JleMoHcTpanuu. 3HAKOMCTBO C (PU3MYECKUMHM CBOWMCTBAMHU Ba)KHEWIIIMX
KapOOHOBBIX KHUCIIOT
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Anpnerunsl. Ketonsl. KapOOHOBBIE KUCTOTHI.

CamocrositenbHass pabotra crTyneHToB: (CocTaBieHUE U pEIICHHE
T€HETUYECKUX LIETIOYEK.




Pemenue 3amau Ha HAXOXKACHHS MOJICKYJIIPHOHN (HOPMYJITBI Ta3000pa3HOTO
YIJIEBOIOPOA.

2.10. ITonumepsl

2.10.1. ITonumepsl

Heoprannueckue nonumepsl. [lonumepsl - MpocThie BEMIECTBA C aTOMHOM
KPUCTAINIMYECKON PELIETKOW: aJJIOTPOIHbIE BHIOW3MEHEHHS YIJepojia
(amma3, tpadur, kapOuH, (QyuiepeH - B3aUMOCBS3b THUOPHUIU3AIIU
opOutaneii y aToMOB yIJiepoJa C MPOCTPAHCTBEHHBIM CTPOCHUEM
AUTOTPONHBIX MOAU(PUKAIINIA); CEICH U TEJUIyp LETMOYEHHOTO CTPOCHUS.
ITonmumepsl - CIOXKHBIE BEIIECTBA C ATOMHOW KPUCTAJUIMYECKOU
pemieTkord. MuHepansl W TOpHbIE NOPOABI. MUHEpambHOE BOJIOKHO °
acoecT.

Opranuveckue nonumepbl. CrnocoObl WX  TMOJYYEHHS:  peaKIuu
MOJIMMEPHU3AIUU U PEAKIINH TTOJIMKOHICHCAIIUH.

CTpyKTYpBI MTOJTMMEPOB: JIMHEWHbIE, Pa3BETBIICHHbBIC u
MIPOCTPAHCTBEHHBIE.

Knaccuduxkanus monuMepoB 1o pa3IuyHbIM MPU3HAKAM.

JemoncTpanuu. Komnekiuu niuactMacc, Kay4yKoB, BOJIOKOH, MUHEPAJIOB
U TOPHBIX Mopoja. MuHepallbHOE BOJIOKHO - acOecT W M3JIeiusi U3 HEro.
Monenu moinekyn 6enkos, JJHK, PHK.

IIpakTuyeckas padbora Ne 18

Oprannveckue nonumepbl. CrnocoObl WX  MOJYYEHHS:  peaKuu
MOJIMMEPU3AIMU U PEAKIHUH MOJUKOHJAeHCANU. CTPYKTYphI MOJIUMEPOB:
JIMHEWHbIC, PA3BETBIICHHBIC U MPOCTPAHCTBEHHBIE.

CamocrtostenbHass pabotra cryaeHToB: CocTaBieHUE U pelIeHUe
T€HETUYECKUX 1IETIOYUEK.

2.11. YrneBonabl

Momnocaxapuasl. CTpoeHUE U ONTHYECKass U30Mepus MOHOcaxapuaos. Mx
KJIacCHU(UKAIUS TI0 YUCTTy aTOMOB yTJIe-




pola U mpupoje KapOOHWIbHOM Ipynnbl. BaxHeillme npeactaBUTenn
MOHO3.

I'mroko3a, cTpoeHne ee MOJIeKyIbl U (pU3MYeCKrue CBOMCTBA. XUMHYCCKHUE
CBOMCTBA IJIFOKO3bI. Peakiinu riitoKo3bl

Kak MHOTOAQTOMHOTO CIIMPTa: B3aMMOJCHCTBUE TJIFOKO3bl C THIPOKCUIOM
Meau(l) mpu KOMHaATHOM TeMmmepaType W HarpeBaHUM. PaziuyHbIe THUIIBI
OpoxxeHusi (CIUPTOBOE, MOJIOYHOKHCIOe). [moko3a B mpupoje.
buonornueckas posib 1 IpuMEHEHHUE TITIOKO3bl. DpyKTO3a B IPUPOJIE U €€
ononoruyeckas poiib. [IeHTO3HbI.

Hucaxapuasl. Ilomucaxapuael. Ctpoenue nucaxapunioB. CTpoeHUE U
XUMHYECKME  CBOWMCTBA  caxapo3bl.  TEXHOJIOTMYECKHME  OCHOBBI
MPOM3BOJICTBA Caxapo3bl. JIakTO3a 1 MabTO3a KaK U30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1ee cTpoeHue nonucaxapuaoB. CTPOCHUE MOJIEKYJIbI
Kpaxmayia, amuiio3a U aMwionekTuH. Pu3n4yecKue CBOWCTBA Kpaxmalia,
€ro HaxoXXJICHUE B MPUpPOJe U Ouosorudeckas poiib. ['nukoren. [lonstue
00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIENK, BUCKO3a. CpaBHEHHUE
CBOMCTB Kpaxmalia U 1eJuTt0s103bl. OOHapyKeHHe Kpaxmayia ¢ MOMOIIbIO
KaueCTBEHHOMW peakluu B MeJie, XJjiebe, Horypre, MaprapuHe, MakapoOHHBIX
U3JIECNUSIX, KpyIax.

C/3 Ne 8 YrieBoabl
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JlelicTBHE o1a HA Kpaxman

CamocrosiTenbHass pabotra cTyneHToB: (CocCTaBieHHME U PEIICHHE
F€HETUYECKUX 1IETIOUEK.

Perienrie 3a1au Ha HaxX0XACHUST MOJICKYJIIPHOU (hOPMYJIBI Ta3000pa3HOTO
YIJIEBOJOPOAA

2.12. AMUHBI,
AMHHOKUCJIOTBHI,
OeJIKH

2.12.1 AMuHBI. AMUHOKHUCIIOTEI, OCJIKH
Knaccuduxkanus u nzomepusi aMuoB. [lonstue o0 amunax. [lepBuunsie,
BTOPUYHBIE U TpeTWuyHble aMuHbl. Kiaccudukanus aMMHOB 10 THITY




YIJIEBOJOPOJHOTO pPAAMKAIA W YUCIAY AaMHUHOTPYHII B  MOJIEKYJE.
['omonorudeckue psiibl NPeaeIbHBIX aTu(aTHYecKuX U apoMaTHYECKHUX
aMHUHOB, U30MEPHS 1 HOMEHKJIATypa.

XUMUYECKHE CBOMCTBA aMUHOB. AMHHBI KaK OpraHWYeCKHE OCHOBAHMSI,
UX CPAaBHEHHUE C AaMMHUAKOM U IPYTUMU HE-OPraHUYECKUMU OCHOBAHUSIMH.
CpaBHEHHE XUMUYECKHX CBOWCTB alu(aTHUuecKUX U apOMaTHUYECKUX
amuHOB. OOpaszoBaHue amMulI0B. AHWIMHOBBIE Kpacutenu. [lonsarue o
CUHTETUYECKUX BOJOKHaX. [IpuMeHeHWe ¥ TIOJyYeHHE AaMUHOB.
[Tonyuenne amunoB. Pabotel H.H.3unuHa.

AMuHOKHUCIOTHL. [loHATHE 00 aMUHOKHCIOTAaX, WX KiIacCUpUKAIUSI U
ctpoenue. Ontuyeckas nuzomepus O-

aMUHOKHCIOT. HoOMeHKaTypa aMMHOKUCHOT. JIBOMCTBEHHOCTh KUCIOTHO-
OCHOBHBIX CBOMCTB aMUHOKHUCJIOT U €€ MPUYUHBI.

bunossipubie  noHbl. Peakuum  koHuaeHcauuu. llentugHas — CBA3b.
CuHTeTHYEeCKHE BOJIOKHA: KampoH, 2HaHT. Kiaccudukarus BOJOKOH.
[TonyueHre aMUHOKHCIIOT, UX TPUMEHEHHUE U OMOJIOTHYeCKast (PyHKIIHS.
benku. benku kak mnpupogHbie monuMmephl. IlepBuuHasi, BTOpUYHAs,
TPETUYHASI U YETBEPTUUHASI CTPYKTYPbI OCIIKOB.

OuOpUIUISIpHBIE W TIIOOYJIApHBIE OenKku. XUMUYECKHUE CBOMCTBA OEIKOB:
TrOpeHHe, AEHATypalus, TUIpOJiN3, KAUyeCTBEHHbIE (I[BETHBIC) PEAKLIUH.
buonornueckue QyHKuuu OENKOB, UX 3HAUCHUE. BENKU KaK KOMIIOHEHT
nuty. [IpoGiiemMa GeIKOBOTO TOJIOIAHUS U ITyTH €€ PEIICHUS.
JlaGopaTopHbie OMBITEL. 3TOTOBJICHHE MIAPOCTEPKHEBBIX U OOBEMHBIX
MO/IeJIEN U30-MEPHBIX aMUHOB. PacTBopeHue

0eJIKOB B BOJIE U UX KoaryJisinus. OOHapyxeHue Oejika B KypUHOM Sile U
MOJIOKE.

C/3 N° 9 Amunbl. AMUHOKUCIOTHI. benku.

[Ipaktuueckass padora No 20/lenarypanusi Oenka. l[BeTHBIC peakiuu
OEJIKOB.




CamocrtostenbHass pabotra cryaeHToB: (CocTaBieHHE U peElIeHUe
T€HETUYECKHUX 1IETIOYUEK.

Pemenue 3a1au Ha HAXO0XKACHUS MOJIEKYJIIPHOU (HhOPMYJIIBI Ta3000pa3HOTO
YIJIEBOJ0PO/A.

2.13. Azot
coJiepIKaIne
TeTEPOIMKINYSCKIE
COEJIMHEHUS.

2.13.1. Terepoumkinuyeckue coeauHeHUs. HyKIEMHOBBIE KHUCIOTHI.
HyknenHoBbIE KUCIOTHI Kak NPUPOAHBbIE MoJUMepbl. HykneoTuasl, ux
ctpoenue, npumepbl. AT® u AJID, ux B3auMoInpeBpallieHue U pojab 3TOTO
rpolecca B MpUpo/Ie.

[Tonstue JIHK m PHK. Ctpoenune /IHK, ee nmepBuuHas W BTOpUYHAs
ctpykrypa. Paborer ®. Kpuka u JI. Yorcona. KommiaeMmMeHTapHOCTH
azotucthix ocHoBanuil. Pernkanus JJHK. Ocobennoctu crpoenus PHK.
Tuner PHK u ux O6uonorundyeckue ynkiuu. [ToHsATHE O TPOMYHOM KOJI©
(komone). buocuHTe3 Oenka B KWUBOW KieTke. ['eHHas WHXXEHEpHUS U
OMOTEXHOJIOTUS.

Tpancrennbie GOpMbI pacTEHUN U KUBOTHBIX.

A3oTcoiepxKanue COeAMHEHNUS.

JlemoHCcTpanuuu. Moenn MOJIEKYJ BaXKHEMIIUMX Te€TEPOLUKIIOB. [eiicTBue
pacTBOpa MUpHUAMHA Ha WHAMKaTop. Mopens monekyibl JIHK. OOpasiib
MPOIYKTOB THWTAaHUS W3 TPAHCTEHHBIX (OPM pPACTEHUW U IKUBOTHBIX.
JlekapcTBa u npenaparbl, U3rOTOBJIEHHBIE METOAMU F'€HHOW MHKECHEPUU
1 OMOTEXHOJIOTUH.

[IpakTueckas padora Ne 21

A3oTcoaepxkalliue CoeTMHCHUS.

CamocTtosTenbHas padoTa CTYJIEHTOB: «PelieHrne SKCIepUuMEHTAIbHBIX
3aJla4y Ha UICHTU(DUKALMIO OPTAaHUYECKUX COCAUHEHUIN

2.14.

CamocrositenbHas pabora crygaeHToB: @epmenTsl. [lonsatue o depmenTax




buonornuecku
AKTUBHBIE
COEJIMHEHUSI

KaK 0 OMOJIOTMYECKUX KaTaln3aTopax OeaKoBOH MpUpoabl. OcOOCHHOCTH
CTPOCHHS U CBOWCTB B CPAaBHEHUHU C HEOPraHWYECKUMU KaTaIM3aTOpPaMHu.
Knaccudukanus depmenToB. OCOOCHHOCTH CTPOCHHS HM  CBOMCTB
(hepMEeHTOB: CEeeKTUBHOCTh M 3(DPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTHU
dbepMenToB oT TemmepaTypel u pH cpenpl. 3HadeHue ¢GepMEHTOB B
OMoJIOTMU W MPUMEHEHHE B MPOMBINIICHHOCTH. Butamunsl. [loHstue o
BuTamMuHax. Mx knaccudukaius u ob6o3HaueHue. Hopma morpeGieHus
BUTaMHHOB. Bomo-pactBopuMeble (Ha pumepe ButaMuHoB C, rpymmbl B u
P) u xupopactBopumbie (Ha mnpumepe ButramuHoB A, D wu E).
ABUTaMUHO3BI, TUTIEPBUTAMUHO3BI u TUTIOBUTAMUHO3HI, 170
npoduinaktuka. ['opmonbl. [loHsITHE O TOPMOHAX Kak OMOJIOTHYECKH
AKTUBHBIX  BEIIECTBaX, BBITOJHSIONIUX ASHIOKPUHHYIO  PETYJISLIUIO
KU3HEEATENbHOCTU opraHnn3MoB. Knaccudukaiuss ropMOHOB: CTEPOU/IBI,
MPOU3BOJIHBIC AMUHOKHUCIIOT, MOJUMENTUIHbIE U OCIKOBBIE TOPMOHBI.
OtnenpHble  MPEACTABUTENM:  ACTPAJUOJ, TECTOCTEPOH, HHCYJIWH,
aJIpCHAJIMH. Jlekapcrna. [TonsTue 0 JIEKapCTBaX KakK
XUMHUOTEPANEeBTUUECKUX TpenapaTtax. ['pynmel JieKapcTB: CyiabhaMuabl
(cTpenTorua), aHTUOMOTHKY (NMEHUIIWIUIMH), AHTUIIUPETUKU (ACIIUPHUH),
aHanbpreTuku  (aHaneruH).  be3omacHeie  cmocoObl  TpPUMEHEHUS,
nexkapcTBeHHble  QopMmbl.  [emoHcTpanuu. OOpas3ipl  BUTAMHHHBIX
npenapatoB. IlomuBuramuasl. C/3 N° 11 buojmormdeckn aKTUBHBIC
coenuHeHus. JuddepeHumpoBanueiii  3ader PabGora ¢ ydeOHOMH,
cripaBouHOM JmTepatyporl u HMHrepner - pecypcamu. IloaroroButs
JOKJIal Ha TeMy MO BbIOOpY: «buonormdyeckne ¢yHKIMU OETKOBY,
«benkoBas ocHOBa uUMMYyHHTeTa», «/lepuuur Oenka B MHIIEBBIX
NpoAyKTaX UM  €ro  MpeojlojieHue B pamMKax  jioOajbHOU
MIPOJIOBOJILCTBEHHON TPOTPaMMBbI».

Bcero:
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3.YCJOBHUS PEAJIM3AIIMA YUYEBHOM JUCIHUILIAHBI

3.1. TpeGoBanusgs K MHHUMAJIbHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecre4eHn 10
Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT Hanuuus yueOHOro kabuHera.
O6opynoBanue yueOHOro kKabUHeTa:
e THIIOBOE O0OPYJIOBaHHE (CTOJIBI, CTYJIbS, MKa(bI)
e ayAWTOpHAsT JOCKa C MarHUTHOM  TOBEPXHOCThIO MW  HAa0OpOM
MPUCTIOCOOJICHUI JJIs1 KpETUIEHUST TaOIHUIL
e BHJCOTEKA MYJIbTUMEIUNUHBIX YUYEOHBIX MporpamMM (MyJIbTUMEIUITHBIC
oOyyJaroliye nporpaMMbl U JIEKTPOHHBIE YUEOHUKHU IO OCHOBHBIM pa3jeiaamM
XUMUH, BUACOPUIBMBI IO pa3jesiaM Kypca, Ipe3eHTaI[uU 110 TeMaM)
o yudeOHas JuTepaTypa
e pPa3IaTOYHBIN MaTEepUAI
e pa3NUYHBIC MPUOOPHI
e YueOHO-HATJISIHBIC TOCOOUS TI0 AUCIUTIIINHE « X UMM
e HaOOp IJIAKATOB WJIM JIEKTPOHHbBIC U3AaHUS

JlonoJiHuTEIBbHAS JIMTEpPaATYypAa:

1. AudpunorenoBa 1 B, babkoB A.B, IlonkoB B.A. Xumus 2-e¢ u3f., UCIp U MO/I.
VYuebnnk u npaktukyM s CI1O. FOpaiit - 2019. - 300c.

JlonoHuTENbHAS IUTEPATypa

2. HoBommuckuit .M., HoBommmnckas H.C. Xumus nins npenogaBatens. 10 kimacc.,
M.: «Pycckoe cio-

BO», 2012r.

3. HoBommnckuit .M., HoBommnckas H.C. Xumus. Ilpodunsubiii ypoens. 11
kiacc., M.: « OHHUKCY,

20121.

4.T'abpuensan O.C., OctpoymoB U. I'. Xumust: [locoGue aiig nocTynaronmx B By3bl.
M.,2012r.

5.Pymutuc I'.E., ®enpaman ®.I'. Xumusa. OcHoBwl oOmieid xumuu. 11 kmacc.
ba3oBeii1 ypoBeHb M.

«Onukcy, 2012r.

6.Epoxun FO.M., ®ponos B.1. COopHuUK 3amay U ynpaxHeHH nmo xumuu, M.,
2012.

7.HecBuxkckuii C.H., ®opmynsl no xumun M.: «Onukey, 2012.

8. Xomuenko ['.Il. Xumus mma moctynarommx B By3bl, M.: «Beicmas mkomay,
2012r.

9.Eropos A.C. Xumus jis komwiemxkeit. Pocros v/, «®@ennkey, 2013 r.

HNutepHer-pecypceni:

www.hemi.wallst.ru(O6pa3oBaTeabHbIA CAUT JJIs1 IIKOJBHUKOB « XUMHUS).
www.alhimikov.net(O0pa3oBaTeabHbIN CAlT JUIS ITKOJIBHUKOB)



http://www.hemi.wallst.xn--ru(-8veagk5at1az2ahd5a5b4msa/
http://www.alhimikov.xn--net(-8nfahl8av3a1a4aid7a7b1mta/

www.chem.msu.su(DnekTpoHHas OMOINOTEKA TT0 XUMHUH).
www.enauki.ru(MHTepHeT-u3/1aHue Tl yuuTenei « ECTecTBeHHbIE HAyKny).
www. lseptember.ru(Metonuyeckas razera «llepBoe ceHTIOPsI»).
www.hvsh.ru(kypHan «XuMus B IIKOJIE» ).

www.hij.ru(kypHan « XUMUS U 5KU3HBY ).
www.chemistry-chemists.com(3JIeKTPOHHBIN KypHaT « XUMUKH U XUMUS» ).
http://ru.wikipedia.neorg/wiki/ Bukuneaus (cai)

www.xumuk.ru (XumuK (caur)

www.fptl.ru/biblioteka/neorganika.html (bubnroreka xumuka(cair)

5 OcoGenHOCTH OCBOEHMSI padoyell MPOrpaMMbl MHBAJIMAAMHU U JIUIIAMH C
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH

Metoasl  HMCCIIEIOBATENIBCKOM  PabOTBl  MPOBOJUTCS MPU  peaTu3aiuu
aJanTUBHOM  00pa30BaTEIbHOM  MPOrpaMMbl -  TMPOTPaMMbl  MOJTOTOBKHU
CIICIIMAIMCTOB cpeaHero 3BeHa no crenuaibHocTh 34.02.01 CecTpuHckoe 1eo B
1esx o0ecredeHus IpaBa MHBAIMIOB M JIUIl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU
3JI0pOBbsI Ha TIONyYyeHHE TMPOPEeCCHOHAIIBHOTO  00pa3oBaHMs, CO3JaHUs
HEOOXOJIMMBIX IS TOJYyYeHHUS CpPEIHEro MpodecCHOHANIBHOTO O0pa30BaHUs
YCIOBUH, a TaKke OOCCIEeUCHHS IOCTIDKCHHS OOyYalOIUMKCS WHBAIMIAMH H
JUIIAMHA  C  OTPAaHUYEHHBIMHM  BO3MOKHOCTSIMM  3JIOPOBbSl  pe3yJIbTAaTOB
dbopMupoBaHUs MPAKTUYECKOTO OTbITA.

O6opyaoBaHue yueOHOro KaOMHETA 1JI1 CAMOCTOSITEJILHOM PadoThI
00yJaIuxcs 1Jsi 00y4arIUXCA ¢ Pa3JIMYHBIMI BHAAMHU OTPAHUYE€HUSA
3[10POBbSI.

OcHamjenue  kaOMHETa  CaMOCTOSITENBHOM — paboOThl  OOyyaromuxcs B
coorBeTcTBUM ¢ 1.3.1. J0KHO OTBe4arb OCOOBIM  00pa3oBaTebHBIM
HOTPEOHOCTSIM ~ OOY4YaIOIIMXCSl WHBAJIMAOB U JIMI C  OrPaHUYEHHBIMU
BO3MOXHOCTSIMHU 3710pOBbsi. KaOWHET MoJkeH ObITh OCHAIEH O00OpYJOBaHUEM U
y4eOHBIMU MECTaMU C TEXHUYECKHUMH CPEICTBAMU OO0YyUEeHHsI AJIsi 00YUarOIINXCs C
pa3IMYHBIMU BUJIAMU OTPAaHUYCHHUM 310POBBA.

Kabuner, B KkoTOopoM 0OydYaroTcsl JuIla ¢ HapyUIEHUEM CiIyXa JIOJDKEH OBbITh
000pyZI0BaH  PaJMOKIACCOM, KOMIIBIOTEPHOM  TEXHUKOM, ayJIHOTEXHHUKOM,
BUJICOTEXHUKOM, JIEKTPOHHOU TOCKOW, MYJIbTUMEIUIMHON CUCTEMON

Jis  caa®oBuAsimux OOydaromuxcs B KaOMHETE MPeIyCcMaTpUBaIOTCS
IPOCMOTP  YAAJCHHBIX OOBEKTOB IPH IOMOIIM BHICOYBEIUYUTEICH IS
yJIAJICHHOTO MPOCMOTPA, UCIOJIb30BaHNEe BpaiieBCKON KOMIBIOTEPHOW TEXHHKH,
DJIGKTPOHHBIX JIYN, MPOrpaMM HEBU3YyaJIBHOTO JIOCTyna K WH(OpMaNuu,
TEXHHYECKUX CPEICTB IMpHUEMa-Tiepeaadn y4eOHOW WHGPOpPMAIUU B JIOCTYITHBIX
dbopmax.


http://www.chem.msu.xn--su(-8ve8a2bhwakz1a5nrb/
http://www.enauki.xn--ru(--8nf5ahadvjdd6ebg3cybe/
http://www.1september.xn--ru(-8ve1ahb3axt1a9bk7f0g/
http://www.hvsh.xn--ru(-8ve5b2bq3a6a/
http://www.hij.xn--ru(-8ve5b2bq3a6a/
http://www.chemistry-chemists.xn--com(-8of6aiiyal1a3a2mza/
http://ru.wikipedia.neorg/wiki/
http://www.xumuk.ru/
http://www.fptl.ru/biblioteka/neorganika.html

st oOywaromuxcsi C HapylIeHHEM OIMOPHO-IABUTATEIILHOTO — armapara
KaOMHET JI0JKEH OBITh 000PYA0BaH MEPEABIKHON PETYIUPYEMOU apTOM.

Brimmeyka3zanHoe OCHAIlEHWE YCTAaHABIMBAETCSA B KaOMHETE NPH HaJWYUH
oOyyJaromuxcs 1O aJanTHPOBAHHOW 0Opa3oBaTEIBHON MpOrpaMme ¢ Y4eToM
UMEIOIIEToCs TUIa HapYIICHHUH 3T0POBbs y 00yYaromerocs.

NupopmanuonHoe U MeTOANYECKOE o0ecredyeHue 00y4arouXCcs

Joctyn k nHGOPMAIMOHHBIM U OubOIHOTpaduuecknuM pecypcam, YKa3aHHBIM B II.
4.2. paboueld mporpaMmbl, JOJDKEH OBITh MpeAcTaBieH B (dopmax,
aIaNITUPOBAHHBIX K OTPAHUYCHUSIM 3JI0POBbSI 00YYAIONIUXCS WHBAIUOB U JIUIL C
OTPaHUYCHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSI:

Jlns nur ¢ HapyIIeHUsIMU 3peHus (HE MEHEE OJTHOTO BUJIA):

e B IIEYaTHOH hopMe yBEIUUECHHBIM HIPUPTOM;

o B opMe DJIEKTPOHHOTO JOKYMEHTA;

« B QopmMme ayanodaiina;

o B IIeYaTHOU dopme Ha s3bIKe bpaiins. s nuil ¢ HapyIIeHusIMU cyXa:

¢ B II€UaTHOU opme;

¢ B (popMe AIEKTPOHHOTO JJOKYMEHTA.
Jns nun ¢ HapyHIeHUsSIMM OMOPHO-JIBUTATENIBHOTO ammapara (He MEHEe OJHOTO
BHJIA):

e B IIEUaTHOU (opme;

e B (popMe AIEKTPOHHOTO JOKYMEHTA,

« B ¢dopme ayanodaiina.
Jns Ui ¢ HEpPBHO-TICUXWMYECKUMHU HapyHICHUSIMH (PacCTPOMCTBO ayTHUYECKOTO
CIIEKTpa, HAPYIICHUE TICUXUYECKOTO Pa3BUTHs) (HE MEHEE OJTHOTO BHUJIA):

¢ HCIOJB30BAHUE TEKCTA C WIUTFOCTPALIUSIMU,

e MYJbTUMEIUNHBIE MAaTEPUATIBI.
Bo BpeMsi caMOCTOATENBbHOM TMOATOTOBKH OOydYaroluecss WHBAIWABI U JIMIA C
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbsSI IOJKHBI OBITH 00ECTICUEHBI JOCTYIIOM
K cetu HTEpHET.

@opMbI 1 METO/IbI KOHTPOJISA M OLIEHKH Pe3yJbTATOB 00y4eHH sl

MeTtoabsl HCCIIEIOBATENBCKUX JTUCHHUIUIMH (OPMBI M METOJbI KOHTPOJIS
MPOBOJIATCS C YUYETOM OT'PaHUUYCHUS 3[J0POBbS 00yJaIOIINXCSI.

[lenbto  TEKylIEro KOHTPOJIA  SIBISIETCS  CBOEBPEMEHHOE  BBISIBJICHUE
3aTPYIHEHUM M OTCTaBaHUs, O0yJaIOIIErocs ¢
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBSI U BHECEHHE KOPPEKTUBOB B YUEOHYIO
NEeSATeIbHOCTD.

dopma  MPOMEKYTOUHOM  aTTeCTAllMd  YCTAHABJIMBACTCS C  YYETOM

WHMBUAYAJIBHBIX MCUXO(DU3NUECKUX OCOOCHHOCTEH 00YyYaroImMXcsi HHBAIMIOB U



JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBs (YCTHO, MUCHhbMEHHO Ha Oymare,
MMCbMEHHO Ha KoMIIbloTepe, B popme TectupoBanus u T.I1.).

[Tpu [IPOBEICHUU IIPOMEKYTOYHOU arTecTaluu oOyuaroriemMycs
MPEJOCTABISETCS BpeMs Ha MOJTOTOBKY K OTBETY, YBEIWYEHHOE HE Oojiee ueM B
TPpU pa3a, YCTAHOBICHHOTO JUIS TMOJITMOTOBKM K OTBETY OOYyYarIIUMCs, HE
VMMEIOIINM OTPAHUYEHHUMN B COCTOSIHUU 30POBBS.






