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1. HOACHHUTEJIBHASA 3AIINCKA

[Iporpamma yueoHoro npeamera OYIL.10 Xumus opueHTUpOBaHA Ha peaIU3aluio
denepanbHOrO KOMIIOHEHTA TOCYJAapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEIHETO
(momHOTro) ObmIero obpazoanus (nasee — GI'OC CO) Ha 6a30BOM YpoBHE B Mpejernax
nporpaMmbl  MOATOTOBKM crnenuaiuctoB cpeaHero 3eHa (manee IIIICC3) cpennero
npohecCHOHATBFHOTO 00pa30BaHUSA C YUYETOM TEXHOJIOTHYECKOTO MPOGMIIS MOTydaeMOTO
po(heCcCHOHATLHOTO 00pa30BaHUS.

ConeprkaHue MporpaMMbl HaIpPaBJIEHO HAa TOCTHXKEHUE CIIETYIOIMINX LEei:

* opmupoBanue y oOydaromUXCsi YMEHHUS OLIEHWBATh 3HAYMMOCTh XMMHUYECKOTO
3HAHMS 1151 K&KJOT0 YEJIOBEKa;

* QopMupoBaHuEe y 0OO0YyYarOIIMXCS LEIOCTHOTO MPEACTABICHUS O MHUPE U POJIU
XUMUU

B CO3JaHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA; YMEHUS
OOBACHSTH

O0OBEKTHI U IPOLIECCHI OKPYKAIOIIEH NEHCTBUTENbHOCTU: IPUPOJIHOM, COLIUAIIBHOM,

KYJIbTYPHOU, TEXHUYECKOM CPEbl, — HUCIOJb3YS Ul 3TOr0 XUMUYECKUE 3HAHMUS,

* pa3BUTHE Yy 00YYAIOIINUXCS YMEHUHN pa3inyaTh (PaKThl U OLIEHKH, CPaBHUBATH OLle-

HOYHBIE BBIBOJIBI, BUACTH HX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPUEB C

ONpE/lECNIEHHOW CUCTEMOM IeHHOCTeH, (QopMyaupoBaTb U  OOOCHOBBIBATbH
COOCTBEHHYIO TTO3HUIINIO;

* MpruoOpeTeHrne 00YYaIOIMMHUCS ONBITa PAa3HOOOPA3HON AEATEILHOCTH, TO3HAHUS

Y CAaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE IS

Pa3IMYHBIX BUJOB JESITEIBHOCTU (HABBIKOB PEIICHUSI MPOOJIEM, TPUHATHUS pellie-

HUM, IOWCKA, aHaIM3a U 00paboTKH HHPOpMALIMK, KOMMYHUKATUBHBIX HABBIKOB,

HaBBIKOB U3MEPEHUI, COTPYIHUYECTBA, OE30MaCHOTO OOPAILIEHHS C BEIIECTBAMU B

TTOBCEHEBHOM KU3HU).

Ha uzyuyenue npenmera OYIIL.10 Xumus o criennanbHocT 18.02.12 TexHoJ10rUs1
AHAJIUTHYECKOT0 KOHTPOJISI XHUMHMYECKHX coeluHeHull otBoautca 238 YacoB B
COOTBETCTBUH C PA3bSICHEHUSMH TI0 peanu3anuu (QeaeparbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CPEAHET0 00IIero oOpazoBanus (MPoPrIbHOE 00YUYEHHE).

B mpodwibHy0  COCTaBISIONIYIO  BXOAUT  MPOGECCHOHATIBHO  HAIpPABICHHOE
cofiepykaHue, HeoOXoauMoe Uit (OPMUPOBaHUS y OOy4Yarommxcs MpOoQeCCHOHATEHBIX
KOMIIETEHIINH.

B nporpamme TeopeTHueckue CBEICHHS  JOMOJHSAIOTCA J€MOHCTPALMSIMU,
71a00paTOPHBIMU PabOTaMH M IPAKTUUESCKUMHU 3aHATUSIMU.

IIporpaMma CcOIEpPXKUT TEMATHUYECKUM IUIAH, OTPAKAOIIUK KOJIMYECTBO YacCoB,
BbIIIEsIeMOe Ha n3ydenue npeamera OYIL10 Xumus.

Kontposnps kauectBa ocBoenus npeamera OYIL.10 Xumus npoBoautcs B npouecce
TEKYIIEro KOHTPOJISI U IPOMEXKYTOYHOM aTTECTAllUH.

Texymuii KOHTPOIL TPOBOJIUTCS B Mpefenax y4eOHOro BPEMEHH, OTBEIEHHOTO Ha
OpeaMeT, KaK TpPaJUIUOHHBIMH, TaK ¥ WHHOBAIIMOHHBIMA METOJAMH, BKIIOYAs



KOMITBIOTEPHOE TECTUpOBAHUE. Pe3yibTaThl KOHTPOJS YUYWUTHIBAIOTCS TPH TIOJBEICHUU
UTOTOB TIO TMPEMETY.

[IpomexxyTounass arrtecTamusi mpoBoauTcs B ¢dopme auddepeHIInpoBaHHOTO
HK3aMeHa M0 UTOTaM M3yYCHHsI PeIMeTa.

JuddepeHnpoBaHHBIN 3a4eT W MPOMEKYTOYHASI aTTeCTAIUs B BHJIE PK3aMEHA II0
IpeIMETy TTPOBOAMTCS 3a CYET BPEMEHHU, OTBEJICHHOTO Ha €€ OCBOCHHE.

OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA

XuMusT — O9TO Hayka O BEIIEeCTBaX, MX COCTaBe W CTPOCHHUU, CBOMCTBAX W
MPEBPAIICHUSIX, 3HAYCHUM XHUMHYECKHX BEIIECTB, MATEpUAJIOB U IMPOIECCOB B
MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa.

Coneprxkanue o011e00pa3oBaTeibHON YU4eOHOU AUCITUTUIMHBI « XUMUS» HAMPaBICHO
Ha YCBOEHHE OOYYarONIMMUCS OCHOBHBIX MOHSTUH, 3aKOHOB M TEOPUM XUMUU; OBJIAJICHUE
YMEHUSIMHU HaOII0JaTh XUMHUYECKHUE SIBJICHHS, MPOBOJAUTH XWMUYECKUN HKCIEPUMEHT,
MPOU3BOJUTH pacyeThl HAa OCHOBE XHMMHUYECKUX (OpMyN BEHIECTB M ypaBHEHUU
XUMHUYECKUX PEaAKIIH.

B mporecce u3ydeHuss XUMUM y OOYYalOIIUMXCS Pa3BUBAIOTCSA IO3HABATEIIbHbBIC
WHTEPEChl W WHTEIUICKTYaJbHBIC CIIOCOOHOCTH, TIOTPEOHOCTH B CaMOCTOSITCIIBHOM
NPUOOPETEHUS 3HAHWN 10 XWMHH B COOTBETCTBUM C BO3HUKAIOIIMMHU JKU3HCHHBIMH
mpo0eMaMu, BOCITUTHIBAETCS OEepEeKHOE OTHOIICHHS K MPHUPOJE, TOHUMAHUE 3I0POBOTO
oOpasa Xu3HU, HEOOXOIUMOCTH TPEAYTIPEKACHHS SBICHUN, HAHOCSIINX BPEJ 3I0POBBIO
Y OKPY’KAIOIIEH cpeae.

OHU OCBamMBAaIOT MPUEMBI TPAMOTHOTO, 0€30MAaCHOTO HMCIOJb30BaHUS XHMHYECCKUX
BEII[ECTB U MAaTEPUAJIOB, TPUMEHSAEMBIX B OBITY, CEJILCKOM XO3STHCTBE U HA TIPOU3BOJICTBE.

Peanuzanus AenyKTUBHOTO MOAXO0/A K M3YUYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTUYECKHX ONEpalyii MBIIIJICHUs, KaK aHajlu3 W CHUHTE3, 0000IIeHue u
KOHKpETHU3aIsl, CPAaBHEHUE M aHAJIOTHsI, CHCTeMAaTH3alus U Kilaccuukaius u Jpyrue.

N3yuenne xumum B npodecCHOHATBHBIX 00pa30oBaTEIbHBIX OpTraHU3aIUIX,
peanu3yrnmx 00pa3oBaTelbHYIO IIPOrpaMMy CPEIHET0 00IIero o0pa3oBaHus B Ipeeiax
ocBoenust OOII CIIO na 6a3e ocHOBHOTro 00111eT0 00pa3oBaHus, UMEET CBOM OCOOEHHOCTH
B 3aBHUCUMOCTH OT Tpoduis MpodhecCUOHAIBHOTO 00pa3oBaHUsA. OTO BBbIpaXXaeTCs B
coepkaHuu OOYyYCHHS, KOJMYECTBE YaCOB, BBIICISAEMBIX HAa W3YUEHHE OTICIBHBIX TEM
MpOTrpaMMBbl, TJIyOMHE UX OCBOCHHSI OOyYarolUMUCs, 00beMe U XapaKkTepe MPaKTHUYECKUX
3aHATHH, BUAAX BHEAYJUTOPHON CaMOCTOATENbHON pabOThl CTYIE€HTOB.

IIpu ocBoenun npodeccuit CIIO u cnenunanbHocteir CIIO ecTecTBEHHO-HAYYHOTO
npoduiis npodeccuoHaNbHOr0 00pa30BaHus XUMUS U3yyaeTcs Ha 6a30BoM ypoBHe PI'OC
cpeaHero oomero oopasoBanus, npu ocBoeHuu npodeccuit CITO u cnenmansaocteit CI1O
TEXHUYECKOTO mpoduias npodeccCHOHAaTLHOTO O00pa3oBaHUS XUMHUS H3ydaeTcs Ooiiee
yrayOJIeHHO Kak MpoduibHas yueOHast JUCIUIINHA.

OTOT KOMIIOHEHT peaju3yeTcsi MpU HHAMBUAYATHbHON CaMOCTOSITEIBHOU padoTe
obOyyvaroruxcsi (HanucaHuu pedepaToB, MOJATOTOBKE COOOIICHUH, 3alUTE MPOCKTOB), B
mpoiiecce y4eOHOM NeATeNbHOCTH I0J] PYKOBOJACTBOM IMpemnojaaBaTelis (BBITOJHEHUU
XUMHUYECKOTO IKCIIEPUMEHTa — JJa00PATOPHBIX OTBITOB U MPAKTHYECKUX PadOT, PEIICHUH
MIPaKTUKO-OPUEHTUPOBAHHBIX PACUCTHBIX 3a1a4 U T.JI.).



B mpomecce wum3ydeHHST XUMHUHM ~TEOPETUUYECKHE CBEACHUS  JTOTOJHSIOTCS
JTEMOHCTPAIUSIMH,  JaOOpPaTOPHBIMU ~ ONBITAMH W TPAKTUYECKUMHU  3aHATHUSIMH.
3HAUUTENTFHOE MECTO OTBOAWTCS XHMHYECKOMY OJKcmepuMeHTy. OH  OTKpBIBaeT
BO3MOXKHOCTh (OPMHPOBATH y OOYYAIOMIMXCS CHCIHAIbHBIC MPEAMETHBIC YMEHUS:
paboTaTh ¢ BEIIECTBAMHU, BHIIOIHATH IPOCThIE XUMHUYECKHUE OTBITHI, YYUTh O€30MMaCHOMY U
HKOJIOTHYECKH TPaMOTHOMY OOpallleHHIO C BEIleCTBAMH, MaTepuajlaMu U IpoleccaMu B
OBITY M Ha MPOU3BOJICTBE.

JUist  opraHu3alii  BHEAyJIMTOPHOM  CaMOCTOATEIBHOM paboThl  CTYIEHTOB,
oBnaaeBaronux npodeccusimu CIIO wu cnemuansHOCTAMH CIIO TeXHHYECKOTO U
€CTECTBEHHO-HAyyHOro mpodumieil mnpodeccuoHaabHOr0 00pa3oBaHMsl, MPECTaBICH
IPUMEPHBIN TIepedeHb pedepaToB (JIOKIATOB), HHINBHIYATHHBIX TIPOSKTOB.

B nmpomecce wu3ydeHwss XuMHM BaXHO (GOPMHPOBATH  WH(DOPMAITMOHHYIO
KOMITETEHTHOCTh OOydarommxcs. [1o3ToMy mpu opraHu3auu CaMOCTOSITEIIBHONW PaOOThI
HEOOXOJIMMO AaKLUEHTUPOBaTh BHUMAaHUE OOYy4YaloIIMXCAd Ha MOUCKEe HHPOpMALUH B
cpeAcTBax Maccmenua, VHTepHeTe, Yy4yeOHOM M CHEUUAbHOW JIUTEpaTrype C
COOTBETCTBYIOIIUM O(QOPMIICHUEM U TIPEJCTABICHUEM PE3yIbTaTOB.

N3yuenue obmieoOpa3zoBaTeabHON y4eOHOM NUCHMIUIMHBI «XHMHUSD 3aBEpLIACTCS
MOJIBEICHHEM HTOroB B ¢opMe »HK3aMeHa B paMKax IPOMEKYTOUHOM arTecTaluu
ctynentoB B mporecce ocBoeHuss OOIl CIIO ¢ mnomyyeHueM cpemaHero oOIero
00pa3oBaHUs.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

Vueonsii npeamer OVYIL10 Xumusi uszydaercs B 00IIe00pa3oBaTEIHHOM ITHUKIIE
y4eOHOr0 MjIaHa OCHOBHOM 00pa3oBaTEILHON MPOrpamMMBbl cpeHero npodecCHOHAIBHOTO
o0pa3oBaHusi Ha 6a3e OCHOBHOI'O OOIIEro 00Opa3oBaHMs C MOJYYEHHUEM CPEIHEro OOIIero
00pa3oBaHUsl.



2. TEMATHYECKOE INIAHUPOBAHMUE OVYII.10 Xumus

HaumeHoBaHue pa3jaesia

KoaunuecTBO 4acoB

Bcero yueoHbIX

B TOM YHCJIE

3aHATHI TEOPETHHACCKOC | yp 4y 113
o0y4yeHue

Paznen 1. O0masi m HeopraHuyeckKasi XuMus 108 46 62
Tema 1.1. XuMus — HayKa O BEIIECTBAX. 14 4 10
Tema 1.2. Ctpoenue aToma. 4 4
Tema 1.3. Ilepuonnueckuii 3akoH u [leprognyeckas cucTteMa XUMUYECKAX 3 4 4
aneMmeHToB J[.M.Menpaeneena.

Tema 1.4. CTpoeHH€ BENIECTRBA. 12 6 6
Tema 1.5. JlucnepcHble CUCTEMBI. 4 2 2
Tema 1.6. PacTBOpBHI. 40 10 30
Tema 1.7. OKHCIATENTBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. DIEKTPOXUMUYECKUE 14 4 10
TIPOIIECCHI.

Tewma 1.8. Knaccudukarus Bemiects. [IpocThie BemecTna. 6 6

KounrpoabHasi pab6ora 1o npoiiieHHoMy pasneny «O01ias 1 HeopraHuaeckas 9 9

XUMUSD)

Paznen 2. Oprannveckass XuMus 130 86 44
Tema 2.1. IlpenmeT oprannyeckoit Xumuu. Teopus CTpOEHUSI OPraHUYECKUX 10 8 9
COETMHEHUIA.

Tewma 2.2. IlpenenpHbie YIIIE€BOIOPOIbI. 14 6 8
Tema 2.3. DTUIEHOBBIE U AUEHOBBIE YTIIEBOIOPOIBI. 12 6 6
Tema 2.4. [Tonmepsl. 4 2 2
Tema 2.5. AIIETUJICHOBBIC YTJIEBOJAOPO/IbI. 4 2 2
Tema 2.6. ApoMaTHYECKUE YIIIEBOAOPOIBL. 4 2 2
Tema 2.7. [IpupoiHble HICTOYHUKHU YTJIEBOJIOPOJIOB. 2 2

Tema 2.8. 'napoKCUIIbHBIE COEAUHEHUS. 8 6 2




Tema 2.9. Anpneruasl 1 KETOHBI. 4 4

Tema 2.10. KapOoHOBBIE KHCIOTHI M KX IPOU3BOIHBIC. 10 8 2
Tema 2.11. YrieBonapbl. 6 4 2
Tema 2.12. AMHHBI, aMHHOKHCIOTHI, OE€IKHU. 6 4 2
Tema 2.13. A3oTcoaepxaiiye reTepolrKInIeCKUe COeTUHECHUS. 4 2 2
buosornuecku akTUBHBIE COSUHEHHS.

Tema 2.14. OCHOBHBIE KJIACChl HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHUMN. 10 8 2
Tema 2.15. XuMUYeCKHE pEaKIIUH. 6 4 2
Tema 2.16. XuMus 3J1€MESHTOB. 20 16 4
Tema 2.17. XuMus B >KU3HH OOIIICCTBA. 8 8

KontpoJabHasi padora 1o mpoiieHHOMY pazaeny «Opranudeckas XUMUsD. 2 2

Hroro 238 132 106




3. COAEP KAHUE YYEBHOI'O ITPEJIMETA OVYIIL.10 Xumust

HaumenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuasia, JadopaTopHble U MPaKTHYeCKHE PadoThI

O0bem yacon
(B COOTBETCTBHMH
¢ TeMATHYeCKUM

IVIAHUPOBAHUEM)
Pa3znea 1. OO0u1as 1 HeOpraHu4veckKast XuMmsi 104
Tema 1.1. Copepxanne yaeOHOro MaTepuaa
Xumusa —Haykao |1 | CocraB BemecTBa. XuMudeckue 3JeMeHTbl. CIOCOObI CYIIECTBOBAHMSI XUMUYECKHUX JIIEMEHTOB: aTOMBI,
BELIECTBAX. IIPOCTBIE U CJIOKHBIE BEIIECTBA. BemiecTBa MOCTOSHHOTO M IEPEMEHHOIO COCTaBa. 3aKOH MTOCTOSHCTBA
cocraBa BellecTB. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. CriocoObl 0TOOpaskeHus 1
MOJIEKYJI: MOJIEKYJISIPHBIC M CTPYKTYpPHBIE ()OPMYJIBI; MAPOCTEP>KHEBBIE M MACIITAOHBIE TPOCTPAHCTBEHHBIC
(Ctroapra—>bpurneba) Moaenu MOJIEKyI.
2 | N3mepeHnue BemecTBa. Macca aTOMOB U MOJISKYJI. ATOMHAs €TMHUIA MacChl. OTHOCHTEILHBIC AaTOMHAS U
MOJIEKYJIsIpHast Macchl. KoamuecTBO BelllecTBa U €IMHULIBI €0 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. UucCIi0 1
ABoraapo. MoJsipHas Macca.
3 | ArperaTHble COCTOSIHUA BeliecTBa. TBepaoe (kpucramindeckoe U aMmophHoe), )KHUIKOe U ra3000pa3Hoe
arperaTHbIE COCTOSTHUS BEIIECTBA. 3aKOH ABOTaIpo M €ro ciencTBUsl. MOJsipHBIi 00beM BEIIECTB B 1
razoo0pa3HoM cocTosiHuM. OO0beAMHEHHBIN Ta30BbIi 3aKOH U ypaBHeHUEe MenaeneeBa—NKianeiipoHa.
4 | Cmecu BemecTB. Paznnuns Mexay CMECSIMU U XUMHUYECKUMHU COETMHEHUSIMHU.
1
HemoHncTpannn: «CocTaB BEILIECTBAY
JIaGopatopHbie paboThI
[Ipaktuueckue 3auarus: Ilpakrnyeckoe 3ansitue Nel Pemienue 3agau no teme: «Moub. MonsipHas maccay,
IpakTuyeckoe 3anaTue Ne2 Pemenue 3agau 1o teme: «Pacdersl mo xumMmuueckum dopmysam. MaccoBast 1075,
IIpakTuuyeckoe 3ansitue Ne3 Pemenne 3agau no teme: «BoiBog popmyi coenunenuii», Ilpakruyeckoe 10

3ansaTue Ned4 Pemenue 3amau 1o teme: «MoJspHBIN 00BEM Ta30B. 3aKOHBI WACATBHBIX Ta30B. OObeMHas 10T,
IIpakTnyeckoe 3ansaTue NeS Pemenne 3anay mo teme: «Pacuersl 10 XUMUYECKUM YPaBHEHHSIM.

8




HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O0bem yacoB
(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)
KonrtpomnbHbie paboThI
Tema 1.2 Copepxanne yaeOHOTo Marepuasa
Crpoenue aroma. 1 | ATtom — cioxkHas yacTuna. J[oka3aTenbcTBa CI0KHOCTH CTPOCHUS aTOMa: KaTOAHbIE U PEHTI€HOBCKHE
1y4u, GoTto3(dexT, pagroakTUBHOCTb, MeKTponu3. I[lnanerapnas monens atoma 3.Peseppopaa. Ctpoenue 1
atoma o H.bopy. CoBpemeHHbIe npecTaBiaeHus 0 CTpoeHUH aroma. KopmycKysipHO-BOJHOBOW Jyaan3M
4aCTULl MUKPOMHMPA.
2 | CocTaB aTOMHOTO s1ipa. HyKi10HBI: IPOTOHBI 1 HEHTPOHBI. I30TONBI M1 HYKJIHBL. Y CTOMYHBOCTH SIIIED. 1
3 | DaekTpoHHasi 000;104Kka aTOMOB. [loHsATHE 00 AIIEKTPOHHON OpOUTAIIN H AJIEKTPOHHOM oOsiake. KBaHTOBBIE 1
qucia: INIaBHOE, OpOuTalIbHOE (10O0YHOE), MArHUTHOE U CIIMHOBOE.
Pacrnipenenenuie 31€KTpOHOB 110 SJHEPIETUYECKUM YPOBHSM, ITOAYPOBHSM U OpOUTANISIM B COOTBETCTBHUH C
INPUHIUIIOM HauMeHbIlel snepruu, npuHuunoM [laynu u npasunom I'yHna. DinekTpoHHbIE KOHOUTYpaLU 1
aTOMOB XMMMUYECKUX 3JIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAs
Ki1accuHUKALHs XHMUIESCKHX IEMEHTOB: s-, P-, d-, f-ameMeHThI
JeMoHcTpanuu: «IEeKTPOHHOE CTPOCHHE aTOMOB)
JlabopaTopHbIie paboThI
[IpakTrueckue 3aHATHS:
KoHnTponbHble paboThl
Tema 1.3 Coneprxanne ydeOHOT0 MaTepurana
ITeproanyeckuii 1 | OTkpbITHE NEPHOAMYECKOT0 3aK0HA. [TpeanochlIKy: HaKOIUIEHHE (DAKTOIOrHYECKOTr0 MaTepuana, paboTsl
3aKOH 1 npenmectseHHUKoB (U.B.lebepeitnepa, A.3.11lankyprya, k. A.Hetonensca, JI.FO.Meiiepa), cbe31 XUMUKOB 1
ITeproguaeckast B Kapncpy»s, nuunoctHbie kauectBa J[.M1.Menneneesa. Otkpsitue J.M1.Menneneesbim Ilepuonnueckoro
cucrema 3aKOHA.
XUMHICCKUX 2 | [lepuoanyeckuii 3aKoH U cTpoeHune aroma. Mzotoner. CoBpeMEHHOE MOHATHE XUMHUYECKOTO JIEMEHTA.
9JICMEHTOB 3akoHoMepHocTb [.Mo3snu. CoBpemenHas Gpopmynuposka [lepuonnueckoro 3akona. [lepuoanueckas 1

J.M.Menneneena.

cucTema u ctpoeHue aroma. Pu3nueckuil CMbICI MOPSAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIIbI U
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

nepuoJia.

Hepnozmqeucoe H3MEeHEeHHe CBOIiCTB 3JIEMEHTOB: paauyca atomMa; SHCPIrunu HOHU3aluM;
SJICKTPOOTPULATCIIBHOCTH. HpI/I‘-II/IHI)I W3MEHCHHS METAIUIMYESCKUX U HEMETAIUIMYECKUX CBOMCTB 3JICMEHTOB B
rpyiiax m nepruoaax, B TOM 4Yucjc OOJIBIINX U CBCpX6OHLHII/IX.

3HaueHHue HepI/IO,Z[I/I‘leCKOFO 3daKOHa 1 HepHOﬂquCKOﬁ CHUCTCMbI XUMHWYCCKHX 3JICMCHTOB IL.I/I.MeHz[eJIeeBa
JJI pa3sBUTHUS HAYKHU U IIOHUMAHUA XUMHUYCCKOU KapTUHBI MHpaA.

HCMOHCTpaHI/II/IZ ((HCpHO,Z[H‘ICCKHfI 3aKOH»

JIaboparopHbie pabOTHI

[Ipaxtunueckue 3ansatus: Ilpaktnueckoe 3ansitue Ne6 Pemenue 3agau no teme: «Ilepuoauueckuii 3akon J1.1.
MenneneeBay, IlpakTuueckoe 3ansaTue Ne7 Pemenue 3agau 1o teme: «CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOBY.

KoHnTponbHble paboThl

Tema 1.4.
Crtpoenue BeniecTsa.

Coneprxanne y4eOHOro Matepuana

1

HonsiTe 0 XMUMHUYECKO# CBA3HM. THUIIBI XUMHUECKUX CBSI3E€H: KOBAJIEHTHAs, MOHHAS, METAJUTHYECKAS U
BOJIOPOTHASL.

KoBasnenTHasi xXumMuueckas cBsi3b. /[Ba MexaHn3Ma 00pa30BaHus 3TOH CBA3HM: OOMEHHBIN U JOHOPHO-
akuenTopHbli. OCHOBHBIE TapaMEeTPhI 3TOT0 THUIA CBSI3U: AJIMHA, IPOYHOCTb, YTOJI CBSA3H UM BaJICHTHBIN
yros. OCHOBHBIE CBOMCTBA KOBAJIEHTHOMN CBSI3M: HACBHIILIEHHOCTD, OJSPU3YEMOCTh U IIPOYHOCTb.
DNEKTPOOTPULIATEIBHOCTh U KJIacCU(UKAILIMSI KOBAJICHTHBIX CBSI3€H 0 ATOMY MPU3HAKY: NOJISIpHAs U
HEMOoJIsIpHasi KOBaJIEHTHBIE CBsI3U. [10JIIpHOCTD CBSA3M U MOISAPHOCTH MOJIEKYJIbl. CIioco0 nepeKkpbhIBaHUS
3JIEKTPOHHBIX OpOUTaIel u KiacCupuKalus KOBaJICHTHBIX CBA3EH 110 3TOMY MPU3HAKY: G- U T-CBS3U.
KpaTHOCTb KOBaNIEHTHBIX CBsi3eH M KilaccH(UKalys UX 10 ATOMY IPU3HAKY: OJIMHAPHBIE, IBOMHbBIE, TPOIHBIE,
MOJIyTOpHBIE. THUIBI KPUCTAJUIMYECKUX PEHIETOK Y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKYJISIPHBIE.
Pu3nuecKue CBOMCTBA BELUIECTB C ITUMU KPUCTATUIMYECKUMU PELIETKaMHU.

HNonnas xumuyeckas cBsi3b. Kpaiinuii ciiydail KoBaleHTHOH NOJSpHOI cBsi3u. MexaHu3M o0pa3oBaHUs
MOHHOM CBsi3U. IOHHBIE KPUCTAJUIMYECKHUE PELIETKU U CBOMCTBA BEIECTB C TAKUMU KPUCTAJLUIAMH.

Mertanueckasi xumnueckas cBsi3b. OcoObIN TUIT XUMUYECKOU CBSI3H, CYIIECTBYIOUINI B METalIax U
cruiaBax. Ee oTinnumst M ¢XOJACTBO ¢ KOBAJIEHTHON M HOHHOM CBsA3sIMH. CBONCTBAa METAJUIMUYECKOM CBSI3H.
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O0bem yacoB
(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)
MeTtajuinuecKrue KPUCTAJUIMYECKHE PEIIETKH U CBOMCTBA BEUIECTB C TAKUMH KPUCTAJLIAMH. 1
5 | Bonopoanasi xumuueckas cBsi3b. Mexanusm oOpa3zoBaHus Takoii cBs3u. Ee kinaccuduxanus:
MEKMOJIEKYJISIpHAs. U BHYTPUMOJIEKYJISIPHASL BOJOPOIHBIE CBSA3U. MOJIEKYISIPHBIE KPUCTALIMYECKUE PELIETKU
JUIS1 3TOTrO THIA CBsI3U. PU3HUECKUE CBOMCTBA BELIECTB C BOJAOPOIHOM CBA3bI0. buosornueckas posib
BOJIOPOJIHBIX CBSI3€H B OpraHU3alMK CTPYKTYp OnonosuMepoB. Enunas npupoia XuMUYECKUX CBS3EH:
HaJIM4Me pa3JIMYHbIX TUIIOB CBA3€H B OJJHOM BEILIECTBE, IEPEX0] OJHOIO TUIIA CBSI3U B IPYTOM U T.II.
6 | KommiekcooopazoBanme. [ToHsTHE O KOMIUIEKCHBIX coelnHEHUsAX. KoopauHaIlMOHHOE YUCIIO
KOMILIEKcooOpa3oBarens. BHyTpeHHss U BHEIIHISI c(hepa KOMILIEKCOB. 1
HomeHnkiiatypa KOMILUIEKCHBIX coeinHeHui. VX 3HaueHue. 1
JeMoHcTpanuu: « XUMUYECKast CBA3bY, «KOMILIEKCHBIE COEUHEHUS
JlaGopaTopHbIie pabOThI
[Ipaktuueckue 3auarus: [lpakTnueckoe 3ansitue Ne§ Pemienue 3anau mo reMe: « XMMHUUYECKasi CBA3bY, 6
IMpakTuyeckoe 3anaTue Ne9 Perenue 3amau 1o teme: «BajaeHTHOCTH U CTeTIeHb OKUCIeHHs», [IpakTHYeckoe
3ansaTre Nel0 Pemenne 3agau no reme: «HoMeHkIaTypa KOMIIJIEKCHBIX COETUHEHUID.
KoHnTponbHble paboThl
Tema 1.5. Coneprxkanne yd4eOHOro MaTepuana
HucnepcHeie 1 | IlousiTue 0 TUCHePCHBIX cucTemMax. Knaccudukaius JUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
CUCTEMBI. COCTOSIHHS TUCTIEPCUOHHOM CPEeJIbl M TUCTIEPCHOM (a3bl, a TAKXKE MO pa3Mepy UX 4acTull. [ pyboaucnepcHbie
CHUCTEMBI: IMYJIbCUU U CYCHIEH3UH. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (3011 U T€JIi) U UCTUHHBIE 1
(MoneKysIpHBIC, MOJICKYJISIPHO-UOHHBIE U HOHHBIE). DPdekt Tunnansa. Koaryasius B KOJITOUIHBIX
pactBopax. CuHepe3uc B Iefsix.
2 | 3navyeHHe TMCIEPCHBIX CHCTEM B KMBOW U HEe)KUBOIi MPUPO/IE U MPAKTHYECKOH KU3HU YeT0BeKa.
OMYyJbCUU U CYCIIEH3UU B CTPOUTENIBCTBE, MUIIEBOW U METULIMHCKOW MPOMBIIIJIEHHOCTH, KOCMETHKE.
buonornueckne, METUIIMHCKUE U TEXHOJIOTHYECKUE 301, 3HAUCHUE TeJIel B OPTaHU3aIliN KUBON MaTEPHH. 1

buonorudeckue, nuiieBble, MEIUIIMHCKHE, KOcMeTHYecKue Teinu. CHHepe3nuc Kak pakTop, Onpeaes o
CPOK TOJHOCTH MPOAYKIIMH Ha OCHOBE Teieil. CBepThIBAaHNE KPOBH KaK OMOJIOTHYECKUN CHHEPE3UC, €ro
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

| 3HAueHHe.

HCMOHCTpaHI/II/I . ((I[I/ICHCpCHBIC CHUCTCMBI»

JlaGopaTopHsbie paboThl: JIabopaTopHasi padoTa Nel O3HaKOMIIGHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

HpaKTI/I‘lCCKI/IC 3aHATUSA:

KouTponbHbie paboThl

Tema 1.6.
PacTtBOpBI.

Copepxanue yueOHOro MaTepuana

1 | IlonsiTue 0 pacTBopax. PusznKo-xuMUUECKas IPUPOAa paCTBOPEHUS U pacTBOpoB. Bzaumoelictue
PacTBOPUTEII U PACTBOPEHHOTIO BelleCcTBAa. PacCTBOPUMOCTD BEIIECTB.

CriocoObl BbIpayKEHUS! KOHIIEHTPAMK PaCTBOPOB: MaccoBasi J0Jsl paCTBOPEHHOT'0 BEIIECTBA (IPOLIEHTHAS),
MOJISIpHASL.

2 | Teopus JIEKTPOJIUTHYECKOH THCCONMANIUH. MEXaHU3M TUCCOIMAIINN BEIISCTB C PA3IMUYHBIMHA THIIAMU
XUMHYECKUX CBsi3el. BKilag pyccKuX y4eHbIX B pPa3BUTHUE MPEACTABICHUN 00 dMEKTPOTUTHUECKON
nuccoruanuu. OCHOBHBIE MOJI0XKEHUS TEOPUH IEKTPOITUTHUECKOM nuccoruanui. CTeneHb
ANEKTPOJIUTUYECKON JUCCOIMAIMH B (PaKTOpBI ee 3aBUCUMOCTU. CUIIbHBIC M CPETHHE INEKTPOJIUTHI.

Z[I/ICCOI_II/IaI_[I/IH BOJBbI. BO)IOpO)IHBIf/'I IIOKa3aTeJib. Cpez[a BOJHLIX pAaCTBOPOB 3JICKTPOJIMTOB. Peakmun oOMcHa B
BOAHBIX paCTBOpax SJCKTPOJIUTOB.

3 | Kucaorel U X cBoiicTBa. KHCIOTBI Kak 3JE€KTPOJMTHI, UX KIAacCH(UKALUSA MO pa3iIMyHbIM IPU3HAKAM.
XUMUYECKHE CBOMCTBA KHUCJIOT B CBETE€ TEOPUU AJIEKTPOIUTHYECKOW auccouuanuu. OcoOeHHOCTH
B3aUMOJICHCTBHS KOHIEHTPHUPOBAHHOW CEpPHOM M a30THOM KHUCIOT ¢ MeTaulaMd. OCHOBHBIE CIIOCOOBI
MOJIYYEHHU S KUCIIOT.

4 | OcHoBaHus M UX cBoiicTBa. OCHOBaHMS KaK JEKTPOIUTHI, UX KIacCU(DUKAINS TIO PA3TUYHBIM PU3HAKAM.
XUMUYECKHE CBOMCTBA OCHOBAaHWM B CBETE TEOPUU DIIEKTPOJUTHYECKOM Jucconmanuu. PazmoxeHue
HEPACTBOPHUMBIX B BoJie OCHOBaHMI. OCHOBHBIEC CLIOCOOBI MOTYUYEHHUS] OCHOBAHHIA.

5 | Cosu u ux cBoiicTBa. Conu Kak a1eKTposuThl. Conu cpeiHue, KUCble U OCHOBHBIE. XMMUYECKHE CBOIICTBA
coJIeli B CBETE TEOPUH AIICKTPOJIMTHUECKOM tucconnaru. CrnocoObl noiyyenus coneil. [maponus comneil.

6 | Oxcuabl U ux cBoiicTBa. CojieoOpa3yromue W Hecojaeoopasyomue okCuabl. OCHOBHBIC, aM(pOTEpHBIC U
KHCIIOTHBIE OKCHJBI. 3aBUCHMOCTh XapaKTepa OKCHUJA OT CTENEeHU OKUCICHHUS OOpa3yIoIIero ero Meraiia.
XHUMHUYECKUE CBOMCTBA OKCUIOB. [TonydeHne oKCuaoB.
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

7 | I'maposns kak o0MeHHbIH npouecc. HeoOpaTumblil THIPOIN3 OPraHUYECKUX U HEOPTaHUUYECKUX
COEIMHEHUH U ero 3HauyeHHEe B MPAKTUYECKOM AeATeIbHOCTH YenoBeka. OOpaTUMBI IMIpOIn3 Coeil.
CryneHuaTslil THIPOJIU3.

1

IIpakTHyeckoe npuMeHeHue ruipoausa. [ uapoan3 opraHnueckux BemecTs (0eIKoB, )KUPOB, YIJIEBOJIOB,
NONUHYKJIeoTH10B, AT®) 1 ero 6uonornyeckoe u npakTuyeckoe 3HaueHne. OMpuieHHE KUPOoB. Peakuus
TepudUKaIIN.

Hemonctpanuu: «OcHoBHBIE nosioxkeHus: TO», «I'uaponus conei»

Jlaboparopusbie paboTsl: JlabopaTopnasi padora Ne2 CpoiicTBa kuciort, Jlaboparopuas padora Ne3 CpoiictBa
ruapokcuioB, Jlaboparopuas pa6ora Ned CpoiicTBa cosneid, Jlaboparopuasi padora NeS Tumnbl XuMudeckux
peaKIui.

[Ipaktuueckue 3auarus: [lpakrnueckoe 3ansitue Nell Pemenue 3anau no teme: «MaccoBasi 107151 KOMIIOHEHTa
pactBopa», [IpakTuyeckoe 3ansaTue Nel2 Pemenne 3agau no reme: «O0beMHast 10151 paCTBOPEHHOTO
BellecTBay, [lpakTuyeckoe 3ansitue Nel3 Pemenne 3a1au no teme: «MonsipHast KOHUEHTpALH,
IpakTuyeckoe 3anaTue Nel4 Pemenne 3agau mo teme: «PactBopumoctsy, [lpakTnyeckoe 3ansitue Nel5
Pemrenue 3amau no teme: « XMMHYECKUE PEAKLIUU B PACTBOPAX ANEKTPOJUTOBY», IIpakTnueckoe 3ansitue Nel6
Pemenue 3agau no teme: «PacyeTsl Mo ypaBHEHHUSIM peakIui, MPOTEKAIIMX B pacTBopax», IlpakTuueckoe
3anaTue Nel7Pemenue 3anau no teme: «HoMmeHknaTypa HeopraHuyecKux BeecTsy», IlpakTrnyeckoe 3ansitue
Nel18Pemenue 3anau no teme: «llonydeHne 1 XUuMUYECKUE CBOMCTBA OKCU0B, OCHOBAHHM, KUCIIOT, COJICI,
IIpakTuyeckoe 3anaTue Nel9 Pemenne 3agau no teme: «llonyuenue u XuMmuiyeckue CBOMCTBA OKCHJIOB,
OCHOBaHMH, KUCIOT, coeity, [IpakTuyeckoe 3ansitue Ne2() Pemenue 3anau no teme: «PactBopsy,
IIpakTnueckoe 3anaTue Ne21 Pemenne 3anau no teme: «l'uaponus coneiy.

22

KonTtpomnbHbie paboThI

Tema 1.7.
OKHCINTENHLHO-
BOCCTaHOBHUTEJIbHEIC
peaKIuu.
DIIEKTPOXUMHUYECKUE

Copepxanne yueOHOT0 MaTepuana

1 | OKHCANTEIbHO-BOCCTAHOBUTEILHDIE PC€aKIuu. CreneHb OKHCICHNA. BOCCTaHOBUTEN U OKHCIUTEIIH.
OKHCICHNE U BOCCTAaHOBICHUE. BaskHeHIe OKUCIUTENIN U BOCCTAHOBUTEIN. BoccTaHOBUTEIIBHBIC CBOMCTBA
MCTAJIJIOB — MPOCTHIX BECIICCTB. OKHCIUTEIbHBIE 1 BOCCTAHOBUTENLHBIE CBOMCTBA HEMETAIJIOB — IMPOCTBIX
BCIICCTB. BoccranoButenbHbIE CBOMCTBA BCIICCTB, O6pa30BaHHBIX 3JIEMEHTaMHU B HU3IIEH (OTpHHaTCHBHOﬁ)
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O0bem yacoB
(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)
IIPOLIECCHI. cTerneH okucieHus. OKUCIUTENbHbBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMHU B BBICIICH

(MOJ0XKUTENBbHOI) cTeneHN OKucaeHus. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX AIEMEHTAMHU B IPOMEKYTOUYHBIX CTETICHAX OKUCIICHUSI.

2 | Knmaccuukamusi OKMCJINTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. Peakiinu MexaToMHOTO U
MEXMOJIEKYJIIPHOTO OKUCIIEHUSI-BOCCTAHOBIIEHUS. Peakiuyu BHyTPUMOJIEKYJISIPHOTO OKHCIIEHUS -
BOCCTAHOBJICHH. Peakiny caMOOKHCIIEHUS -CAMOBOCCTAHOBIIEHUS (IMCIIPONOPIMOHUPOBaHHUS ). MeTo b 1
COCTaBIICHUS YPAaBHEHUH OKMCIIUTEIIbEHO-BOCCTAHOBUTENIBHBIX peakiuii. MeTos eKTpoHHOTro OanaHca.
Brnusinue cpesipl Ha MPOTeKaHNE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

5 | XuMnuyeckne HCTOYHNUKH TOKA. DIIEKTPOIHbIE MOTEHINAIBL. Pl CTAaHIAPTHBIX AMEKTPOJAHBIX MOTEHIIUAJIOB
(9TEKTPOXUMHUECKHU Psi/I HANPSHKSHUH METaIIOB). [ albBaHUYECKHE 3JIEMEHTBI U TIPUHIIMITBI UX PaOOTHI.
CocraBieHue raapBaHUYecKUX 1eMeHTOB. OOpa3oBaHue ralbBAaHHUECKUX Map MPHU XUMHUECKHUX MpoIleccax. 1
["anpBaHnYeCcKUE 3JIEMEHTHI, IPUMEHSEMBIE B )KU3HU: CBUHIIOBAs AKKyMYJISITOpHAs OaTtapesi, HUKEJb-
KaJMHEBbIe OaTaper, TOIUIMBHBIC YJIEMEHTHI.

6 | D1eKTPOIU3 pacnjaBoB M BOJAHBIX PACTBOPOB IEKTPOJIUTOB. [Iporiecchl, mporcxosiimune Ha KaToe |
aHoJie. YpaBHEHUS JIEKTPOXUMHUYECKHUX IIPOLECCOB. DIEKTPOIN3 BOJHBIX PACTBOPOB ¢ HHEPTHBIMU 1
ANEKTPOAAMHU. DIEKTPOIU3 BOJHBIX PACTBOPOB C paCTBOPUMBIMHU 3JeKTpoaamu. [IpakTuiueckoe npuMeHeHne
IEKTPOJIN3A.

Hemonctpanun: «OBPy», «QnekTponusy»

JlabopaTopHbie pabOThI:

IIpakTnueckue 3ansaTus: IlpakTtuyeckoe 3ansitne Ne22 Penenue 3ana4 1o reMe: «MeTo 31eKTpOHHOTO

Oananca», [IpakTudeckoe 3ansatue Ne23 Pemenue 3agau no teme: «I[IpoayKThl OKUCIUTETBHO-

BOCCTAaHOBUTENBHBIX peakuuii», [IpakTnueckoe 3ansaTue Ne24Penenne 3anau 1o reme: «PacueTsl 1o

YpPaBHEHUSAM OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuin», [IpakTuueckoe 3ansaTue Ne25 Penienue 3agau 1o 10

teMe: «IIpouecchl Ha anekTpoaax npu MeKTposunse», IlpakTuyeckoe 3ansitne Ne26 Pemenue pacueTHbIX 3a1a4

10 TeMe: « IINEKTPOITU3N.

KonTponbHble paboThl

Tema 1.8. Coneprxkanne y4eOHOro MaTeprana
Knaccudukanus 1 \ Kaaccudukanus HeoprannyecKux BemecTs. IIpocteie u cioxxHble BemecTBa. OKCHAbI, X KiacCH(pUKaILIUSL.
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

BemecTB. [IpocTeie
BEILECTBA.

I'uapoxcuabl (OCHOBaHMUS, KUCIOPOJICOAEPKAIINE KUCIOTHI, aM(poTepHbIe THAPOKCHIBI). KHCIoThI, X
knaccudukanus. OcHoBaHus, UX Kiaccuukanus. Coau cpeHue, KUCIble, OCHOBHbIE U KOMILIEKCHBIE.

1

2 | Metajusl. [lonoxxeHue MeTauIoB B IEPUOANYECKON CHCTEMEe U OCOOCHHOCTH CTPOSHUS UX aToMOB. [IpocTrie
BELIECTBA — METaJIbl: CTPOCHHE KPUCTAIJIOB U METAJITMYECKasi XuMuieckas cBs3b. O0uue puznyeckue
CBOMCTBA METAJJIOB U UX BOCCTAHOBUTEIJIbHBIE CBOMCTBA: B3aUMOJECHCTBHE C HEMETAJUIAMU (KHCIIOPOIOM,
rajioreHaMu, cepoii, a30TOM, BOJIOPOIOM), BOJIOH, KUCIIOTaAMU, PACTBOPAMHU COJIEH, OPraHuYeCKUMHU
BEILIECTBAMH (CIIUPTaAMU, TAJIOTeHAJIKAaHAMU, (DEHOJIOM, KHCJIOTaMu), IesodaMu. OKCUIbI U TUAPOKCHIBI

IIPUPOJIE U )KU3HU OPTraHU3MOB.

METaJUIOB. 3aBUCHMOCTEL CBOMCTB 3THX COCJIMHEHHUI OT CTEICHEW OKHUCICHUS METaJIJIOB. 3HadueHHE METAJJIOB B

3 | Koppo3usi metasioB. [lorstre koppo3un. XuMHUECKast KOPPO3Us. DICKTPOXUMHUSCKAS KOPPO3HSL.
Crioco0bl 3alIUThl METAJJIOB OT KOPPO3HH.

4 | O0mme cnnocodbI NOJTy4eHUs MeTALJI0B. MeTtasuibl B ipupoje. Meramutyprust U ee BUIbl: UPO-, TUAPO- U
JIEKTPOMETAIUTYPIHsl. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COETUHEHUN METAJJIOB U €r0 MPaKTHYECKOe
3HAYEHHE.

5 | Hemetanasbl. [Tonoxenne Hemetamnos B [lepuoanyeckoii cucteme, 0COOEHHOCTH CTPOSHHS MX aTOMOB.
DNeKTPOOTPULIATETLHOCTh. biaropoiueie ra3pl. DIEKTPOHHOE CTPOSHUE aTOMOB OJIarOPOJIHBIX TA30B U
0COOCHHOCTH MX XUMUYECKUX U (Pru3nuecKux cBoricTB. Hemeranmnsl — mpocTeie BemiecTBa. VX aroMHoOe 1
MOJIEKYJISIPHOE CTPOCHHE UX. AJUTOTPOTIHS.

XUMHYECKHE CBOMCTBA HEMETauI0B. OKUCIUTENbHBIE CBONCTBA: B3aUMOJICHCTBHE C METaNIaMH, BOJIOPOJIOM,
MEHEE AIEKTPOOTPULATEIBLHBIMI HEMETAINIAMU, HEKOTOPBIMHU CJI0’KHBIMHU BellleCTBaMH. BoccTaHOBUTENIbHbBIE
CBOﬁCTBa HEMCTAJIJIOB B peaKHI/ISIX C (bTOpOM, KI/ICJ'IOpOILOM, CJIOKHBIMU BCIICCTBAMHN — OKUCIUTCISIMHA
(a30THOI M cepHON KHUCIOTaMH U JIp).

HGMOHCTpaHI/II/IZ ((KJ'IaCCI/I(i)I/IKaIII/IH HEOPTaHNUYCCKUX BEIICCTB), «MeTaJ'IJ'II)I», «HemeTamiben»

JlaGopaTopHbie pabOTHI:

HpaKTI/I‘-ICCKI/IC 3aHATHUA:

Kontpomnshsie padoTsl: KonTpossHas padora no npoiigeHHoMy pasaeny «OO0mias u HeopraHuueckast XUMHsD)

Paznen 2

Oprannyeckasi XuMust

134
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HaunmenoBanue
pa3esioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

Tema 2.1.
[Ipenmer
OpraHny4eCcKou
xumuu. Teopust
CTPOCHUS
OpraHUYEeCKUX
COCMHEHUM.

Conepkanue y4eOHOro MaTepHuaia

1

BBenenue. Hayunbie MeTOIbI ITIO3HAHUS BELIECTB U XUMUYECKUX SIBJEHUN. POJIb 3KCIIEpUMEHTA U TEOPUU B
XUMUHU. 3HAYCHUE XUMHUHU TP OCBOCHUH PO ECCUi.

IIpeamer opranuyeckoil xumuu. HayyHbie MeTObI 1TO3HAHUS BELIECTB M XUMHUYECKHUX siBJieHH. KpaTkuii
OUYEPK HCTOPUH PA3BUTHS OPraHUYeCKOW XWMHU. Butaimsm u ero kpymeHue. OCOOCHHOCTH CTPOSHUS
OpraHMyecKux coeanHeHui. KpyroBopor yrieposa B mpupo/ie.

Teopusi XUMHYECKOr0 CTPOCHUSI OpraHuveckux coequHenuid A.M. byraeposa. IIpeanocsuiku co3nanust
Teopuu cTpoeHus. OCHOBHBIE MOJIOXKEHUsA Teopuu crpoeHuss A. M. bytiepoBa. Xumuueckoe CTpOEHUE U
CBOWCTBa opraHudeckux BemiecTB. [lonstre 00 m3zomepun. CrocoOBI OTOOpPaXKCHHSI CTPOCHHUS MOJIEKYJIBI
(popmynel, Mopenu). 3nauenue Teopun A. M. byTiiepoBa [i1s1 pa3BUTHSI OPraHUYECKON XUMHUU U XUMHUYECKHUX
MIPOTHO30B.

Crtpoenue aToma yriiepoja. DJIEKTPOHHOE 00JIaK0 U OpPOUTAIIb, S- U P-OPOUTAIH. DIIEKTPOHHBIE U
3JIEKTPOHHO-Tpaduueckue GopMyJIibl aTOMa Yriiepoaa B OCHOBHOM U BO30YK/IEHHOM COCTOSTHUSX.
KoBasenTHas xuMu4eckas CBs3b U ee KilacCu(UKalus Mo croco0y nepekpbIBaHus opOuTase (G- u m-CBA3M).
[Tonsitue rubpuanzanuu. Pasnnyunblie THIBI THOpUIN3ALMK U (OpMa aTOMHBIX OpOUTaliel, B3aUMHOE
OTTAJIKUBAHUE THOPUIHBIX OPOUTAJIEH U X PACHOI0KEHNE B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM
sHepruu. ['eoMeTpusi MOJIEKyJ BEIIECTB, 00pa30BaHHBIX ATOMaMH YIJIEpoJa B Pa3IMYHbIX COCTOSHUAX
THOpUIN3ALHH.

Kaaccuduxanus oprannyeckux coequHenmii. Knaccudukanus opraHiyeckux BELECTB B 3aBUCHUMOCTH OT
cTpoeHus yriepoanoit uenu. [lousatue pynkuonansHoi rpynmnel. Kinaccupukarus opraHu4eckix BelecTB
10 TUIY (YHKIIMOHAJIBHOMN TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPIaHMYECKHX BellecTB. TpuBHalbHbIE Ha3BaHUs. PaninoHanbHas HOMEHKIIATypa
kak npemmectsenHua HomeHknaTypsl IUPAC.Homenknarypa IUPAC: npuniunel o00pa3oBaHus Ha3BaHUM,
CTapIIMHCTBO (PYHKIMOHAIBHBIX TPYIII, UX 0003HaUeHue B npedukcax u cyddurcax Ha3BaHUN
OpPraHUYECKHUX BELIECTB.

Tunbl XMMHYeCKHX CBsI3eil B OPraHM4ecKUX COeJUHEHUSAX U crocodbl nx paspbiBa. Kiaccuduxanms
KOBAJICHTHBIX CBSI3€H MO 3JIEKTPOOTPULIATEIHLHOCTH CBSI3aHHBIX aTOMOB, CIIOCO0Y MEPEKphIBaHUS OpOUTAalIeH,
KpPaTHOCTH, MeXaHU3My 00pazoBaHus. CBs3b NPUPOIBI XUMUYECKOH CBS3H C TUIIOM KPUCTAJUINYECKOM
pELIEeTKH BelecTBa U ero (pu3ndeckuMu cBoiicTBamMu. Pa3pblB XMMHUECKOH CBSI3U KaK Mpoliecc, 00paTHBIi ee
oOpa3zoBanuio. [[OMOTUTHYECKH U TeTEePOTUTHUYECKII pa3pbIBbl CBsI3€H, UX COMOCTABICHHE C OOMEHHBIM U
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Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

JOHOPHO-aKIENTOPHBIM MeXaHU3MaMu ux oOpa3oBanus. [lonarue cBOOOAHOTO paanKaia, HyKJIeo(pUIbLHON 1
IEKTPO(PUIBHOM YaCTHUIIBL.

7 | Knaccudukanus peakuuii B opranndeckoi xumuu. [{onsatue o Tunax 1 MexaHu3sMax peakuuil B
opranndeckoit xumuu. Cy6crpat u pearent. Knaccudukanus peakuuii 1o u3MEHEHHIO B CTPYKType cyOcTpaTa
(mpucoenuHeHMe, OTHICTUICHUE, 3aMEIICHNE, N30MEepU3allisl) U TUITy peareHTa (pajnuKaibHbIe,
HyKjIeoduabHbIe, dNeKTpodunsHbie). Peakiuu npucoenunenus (An, Ag), snumunupoBanus (E), 3amenienus
(SR, SN, SE), uzomepu3zanuu. Pa3HOBHIHOCTH peakiMii KKI0TO TUIA: TUAPUPOBAHKUE U JETHIPUPOBAHNE,
raJJOreHUPOBAaHUE U JETaIOTeHUPOBAHUE, TUApATALUs U JeTHApaTalys, THAporaloreHUpOBaHue U
JETUPOTAIOTEHUPOBAHNUE, TTOJTMMEPU3AIUS U TTOJMKOHICHCAINS, TIeperpynnupoBka. OcobeHHOCTH
OKHCIIMTEIbHO-BOCCTAHOBUTEbHBIX PEAKLIU B OPraHMYeCKONW XUMUH.

8 | CoBpeMeHHbIE MPEICTABIEHUSI 0 XHMHY€CKOM CTPOEHMHU OpPraHuyeckux BemjecTB. OCHOBHbBIE
HaIpaBJieHUs pa3BUTUS Teopun ctpoeHust A. M. bytieposa. M3omepus opraHn4ecKuX BEIIECTB U €€ BUADI.
CrpyKTypHast U30MEpHS: MEKKIIACCOBAsl, YIJIEPOAHOIO CKEJIETa, [TOJIOKEHUS KPaTHOU CBSA3H U
byHKIIMOHaMBHOM Ipynmbl. [IpocTpancTBEeHHAs H30Mepusi: TeoMeTpudecKas u ontuyeckas. [loustue
ACUMMETPHUYECKOTO LIEHTpa. bruosiornuyeckoe 3HaueHUe ONTUYECKON n30Meprn. B3anMHOE BIMsSIHHE aTOMOB B
MOJIEKYJIaX OPTaHUYECKUX BELIECTB. DJIEKTPOHHBIE 3()(PEKThI aTOMOB M ATOMHBIX TPYII B OPraHUYECKUX
Mostekyiax. MHayKInoHHbIM ) PEeKT, TOI0KUTENbHBIN U OTPUIIATEIbHBIN, €r0 0COOEHHOCTH. Me30MepHbI
3¢ dexT (3¢ ekt conpsKeHus ), ero 0cOOEHHOCTH.

Hemonctpanuu: «Teopust XMMHUYECKOTO CTPOEHHS OpraHndeckux BemecTBy, NeKmaccudukarus opraHndeckux
BelecTB», « HoMeHKnaTypa OpraHu4ecKux COeIMHEHU, « TUTIBI XUMHUUYECKUX CBS3€i», « TUIIBI peakiui B
OPraHU4YEeCKOM XUMUM

JlaGopatopusie pabotsl: JlaGopaTopHasi padora Ne6 KauecTBeHHOE OOHapyKeHUE YIIIepo/a U BOJOPOa B
OpPraHUYECKOM COEIMHEHHUHU.

HpaKTI/I‘{CCKI/IC 3aHATHUA:

KonTtpomnbHbie paboThI

Tema 2.2.
[Ipenenbubie
YTJIEBOIOPOABI.

Copepxanne yueOHOT0 MaTepuana

1 | Fomosornyeckmii psig ankano. [loustue 06 yrieBogopoaax. OcoOEHHOCTH CTPOEHUS MPeeTbHBIX
YTJIEBOAOPOAOB. AJIKaHbI KaK IMPEACTABUTENHN NMPEETIbHBIX YITIEBOIOPOIOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
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Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

CTpPOCHHUE MOJIEKYJIBI METaHa M IPYTUX ajkaHoB. ['oMonorndeckuii psia u nu3omepus napadpunos. Hopmanshoe
Pa3BETBICHHOE CTPOCHUE YIVIEPOJHOM LIEIIH.

Howmenknartypa ajlkaHOB M aJIKWIBbHBIX 3aMecTuTeneil. dusznueckue cBOWCTBA aJIKaHOB. AJIKaHbI B IPUPOJIE.

XuMuyeckne cBoicTBa aikaHoB. Peakiuu SR-tuma: ranoreanposanue (padotsl H.H.CemeHoBa), HUTpoBaHue
1o KoHoBasnoBy. MexaHu3M peakiuu XJIOpUPOBaHUS aJIKaHOB. Peakiyu qeruipupoBaHys, TOPEHUs,
KAaTaJIUTUYECKOrO OKUCIICHHS aTKaHOB. KpEeKHHT aJIkaHOB, pa3JIMYHbIE BUJIbI KDEKUHI A, IPUMEHEHUE B
IpoMbIILIEHHOCTH. [Iuposin3 u KOHBEpCcHs MeTaHa, U30MEPU3ALIUs AJTKAHOB.

IIpumeHeHune u crnocodbl MoTy4eHHs ajikanoB. O0nacTu NpuMeHeHHs ajikaHoB. [IpombliIeHHbIE CITOCOOBI
HOJTy4YEeHUs! AJIKAHOB: NOJTyYEHUE U3 TPUPOIHBIX HCTOUHUKOB, KPEKUHI Tapa(rHOB, OJIyYeHUE CHHTETHYECKOTO
OeH3MHa, Ta3u(UKaIys yIisi, THIPUPOBAHKE anKkaHOB. JlabopaTopHbIe criocOObI OTyYeHHUS AIKAaHOB: CHHTE3
Bropua, nekapOoKkcuiinmpoBaHue, THAPOJIN3 KapOuia AIFOMHHUSL.

Huxsioankanpl. ["'oMonoruyeckuii psii 1 HOMEHKJIATypa IUKIOAIKAHOB, UX 0o011ast popmyia. [Tonstue o
HaNpsbKeHUU [UKIa. M3oMepus HUKI0aTKaHOB: MEXKKIIACCOBAs, YITIEPOJHOIO CKeNeTa, TeOMETpHUECKasl.

[lonmyyenue u Gpusnyeckne cBOMCTBA HUKIOATKAHOB. XMMHUYECKHUE CBOIMCTBA IMKJI0AKaHOB. Crienuduka CBONCTB
LIUKJIOAJIKAHOB C MaJIBIM pa3MepoM LMKIIA. Peakiuu prucoeIMHeH s U paauKaJIbHOTO 3aMELICHUS.

Jlemonctpanun: «Ankansl. CTpoeHue U CBOMCTBA"

JIaGopatopHble pabOTHI:

IIpaktnueckue 3ansatus: [lpakTtuyeckoe 3ansitue Ne27 «3roroBnenne Moene MOJIEKyJl OPraHUuYeCKUX
BeuiecTy, [lpakTuyeckoe 3anaTue Ne28 «Mexynaponnas Homenkinarypa [UPACy, IlpakTuyeckoe 3ansitue
Ne29 «Iloctpoenue cTpyKTypHBIX hopMyi ankaHoB», IIpakTuyeckoe 3ansitue Ne30 «IloctpoeHne CTpyKTypHBIX
(hopMyJT ITUKIIOATKAHOBY.

KonTtposnbHbie paboThl

Tema 2.3.
OTHIIEHOBEIE U
JIMEHOBBIE
YTJIEBOJOPO/IBI.

Copepxanne yueOHOT0 MaTepuana

1

I'omonornyeckuii psii aJIKEHOB. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI ATHIICHA U
asikeHoB. ['omonoruueckuii psa u obmas popmynna ankeHoB. M3oMepus 3STUICHOBBIX YTIEBOAOPOIOB:
MEKKJIACCOBAas, YTIIEPOIHOTO CKENETa, I0JIOKEHHs KpaTHOM CBsI3H, reomeTpudeckasi. OcoOeHHOCTH
HOMEHKJIATypPbl TWICHOBBIX YIVIEBOJOPOJAOB, HA3BAHMS BaXXHEHIINX paauKkanoB. Ousnyeckue cBONCTBA
AJIKCHOB.

HomeHkaTypa aJIKaHOB M JIKWJIBHBIX 3aMecTuTeneil. Pu3ndecKkue CBOMCTBA IKAaHOB. AJIKaHbI B IPUPOJIE.

XuMHYeCKHE CBOMCTBa AJIKEHOB. DICKTPOPHIBHBIA XapakTep peakiil, CKIOHHOCTh K peakUUsiM
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O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

MPUCOCIUHEHUS], OKUCIIEHUs, oiuMepu3anuu. [IpaBuno MapKOBHUKOBA M €ro 3JIEKTPOHHOE 00OCHOBaHUE.
Peakiuu rajoreHupoBaHus, THAPOTAIOTEHUPOBAHMS, THAPATALIMY, THIAPUpoBaHus. Mexanusm AE-peakinid.
[lonsiTue 0 peakuusx nojguMepusanuu. ['opeHue ankeHoB. Peakuuu OKHUCIEHUS B MITKHUX M JKECTKUX
ycnoBusx. Peaknus Barnepa m ee 3HaueHue 11l OOHApYXEHUsT HEMPEISIbHBIX YIJIEBOIOPOIOB, TOIYYCHUS
TJIAKOJIEN.

HpHMEHEHI/Ie H CHOCOOBI MOJay4YeHuss aJIKCHOB. Hcnonb3oBaHue BBICOKOU peaKHHOHHOﬁ CIIOCOOHOCTHU
aJIKCHOB B XMMHYECKOM MIPOMBIINIJICHHOCTH. HpI/IMeHCHI/IC OTUJICHA W ITPOIIUJICHA. HpOMI)IIHJIeHHI)Ie CIIOCOOBI
IMMOJIYYCHHUA aJIKCHOB. Peakuuu JACTUAPUPOBAHUA U KPCKUHIA aJIKCHOB. Ha60paTOpHLIC CII0COOBI MOJIYyUCHUA
AJIKCHOB.

Aakanuenbl. [loHsTHe W KiaccupUKaus ITUCHOBBIX YTIJIECBOJOPOAOB I10 B3aWUMHOMY PACIIOIOXKCHHIO
KpaTHBIX CBs3el B MoJjieKyJe. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS COIPSKEHHBIX
nueHoB. [lonsTe o m->nMeKTpoHHOH cucteme. HoMeHKnaTypa JHEHOBBIX YIIIeBOAOpoaoB. OcCoOeHHOCTH
XUMHYECKUX CBOMCTB COIIPSKCHHBIX AHUCHOB KaK CJICACTBUC HX BJICKTPOHHOI'O CTPOCHMA. PCaKHI/II/I 1,4-
npucoenuHenus. [lomumepusanus aueHoB. CrocoObl TMOJMYyYSHHS JAMEHOBBIX YIJIEBOJIOPOJIOB: PabOTHI
C.B.JIebGeneBa, neruipupoBaHue aJIKaHOB.

OcHOBHbIE NOHATHA XHMHH BbICOKOMOJIEKY/JISIPHBIX COeJMHeHMIi (HAa TIpuMepe TNPOAYKTOB
NMOJMMEPH3ALHN AJKEHOB, AJKAJIMEHOB M HMX raJIOr¢eHNPOM3BOAHBIX). MoHOMEp, MOJMMEp, peaKuus
MOJIMMEPU3AIMH, CTENEHb IOJIMMEPU3alud, CTPYKTypHOE 3BEHO. THIMBI MOJMMEPHBIX LeEneil: JTUHEWHBbIE,
pa3BeTBICHHBIE, cmuTele. IloHsATHE O crepeoperynapHeix noiaumepax. [lonmuMepsl TepMoOIUIaCTUYHBIE U
TepMopeakTHBHble. [IpencraBiaeHne o miaactmaccax M 3nacroMmepax. [lonmATUIEH BBICOKOTO M HHU3KOTO
JIaBJIEHUsI, €ro cBolcTBa U npuMeHeHne. Karanuzaropsl Llurnepa—Hatra. [lonunponuien, ero npuMeHeHne
U cBoiicTBa. [anoreHconepramiye mHOIUMEpPbI: Te(QIIOH, MONMBUHMIXJIOpUA. Kaydyku HaTypanbHbI H
currernueckue. Conoaumepsl (0yTaaMeHCTHPOJIBHBINA KayuyK). Bynkanuzamus kayuyka, pe3uHa u 500HHUT.

Jemonctpanun: «AnkeHbl. CTPOCHHE W CBOMCTBAY

JlaGopatopusbie padotel: JlaGopaTopHasi padora Ne7 IlonyuyeHue STUiIeHa U U3yUYEHHE €ro CBOMCTB.

[Tpaktrueckue 3ausatus: [lpakTnueckoe 3ansitue Ne31 «Iloctpoerne CTpyKTypHBIX (HOPMYJIT AIIKEHOBY,
IIpakTnyeckoe 3ansaTue Ne32 «IloctpoeHne CTPyKTYpHBIX (GOpMYyT amKaIueHOBY.

KonTponbHble paboThl

Tema 2.4.
ITonumepsl.

Coneprxanne y4eOHOr0o MaTeprana

1 | Heopranmueckue nommepsl. ITomMepsl — OPOCTHIE BELIECTBA C ATOMHOMN KPHCTAIUTMYECKOH PEIETKO:
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(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)

JUIOTPONHBIE BUOU3MEHEHHS yrieposa (anMas, rpagur, kapOuH, (yiepeH, B3auMOCBs3b THOPHIU3AIIH
opOuTasell y aTOMOB yriepoJa ¢ IpOCTPaHCTBEHHBIM CTPOEHUEM AJJIOTPOIIHBIX MOIM(UKALMIL); CelleH U
TEJULYp LIETIOYEYHOr0 CTpoeHus. I1omMepbl — CII0KHBIE BEIIECTBA C AaTOMHON KPUCTAIUIMYECKOM PELIETKOM:
KBapll, KpEMHE3eM (JIMOKCHUIHbIE COEAIMHEHMS KPEMHMSI), KOPYH/] (OKCH]I aJIFOMUHMS) U aJIFOMOCUIIMKATBI
(mosneBbIe MIMATHI, CIIOAA, KAOJIUH). MuHepaibl U TopHbIe opoibl. Cepa miactuyeckas. MunepaibHOe
BOJIOKHO — acOecT. 3HaueHHe HEOPraHNYECKUX MPUPOJIHBIX MOJIMMEPOB B (POPMUPOBAHUH OJHOM U3
T'€0JIOTMYECKHX 000JI09eK 3eMJIH — JTUTOC(HEpHL.

2 | Opranunyeckue mojuMepsbl. CriocoObl UX MOJTyYEHHs: peakMy NOIMMEPHU3alMU U peaKIu
noJinkoHAeHcauuu. CTpyKTypbl OJUMEPOB: JIMHEWHBIE, Pa3BETBICHHBIE U IPOCTPAHCTBEHHBIE. 1
CTpyKTypupoBaHHE NOJIMMEPOB: ByJIKaHU3ALM KaydyKOB, 1yOsieHIe OeIKOB, OTBEPXKICHUE
MIOJIMKOHICHCAIIMOHHBIX nmosinMepoB. Kitaccudukanus noanMepoB 10 pa3IndHbIM TPU3HAKAM.

Jemoncrpanmu: «Ilonumepsi»

JIaGoparopubie padotsl: JlabopaTopHas padora Ne§ PacriozHaBaHue IJIACTMACC U BOJIOKOH. 2

[IpakTHuecKue 3aHATHSL:

KonTtposnbHbie paboThl

Tema 2.5. Coneprxanue yueOHOro MaTepuasa
ALleTHIIEHOBBIE 1 | F'omonornueckuii psig aJIKHHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE alleTUIIEHA U IPYTHX
YIJIEBOAOPO/BI. IKMHOB. ['oMonornueckuii psa u obmas popmynna ankuHoB. HoMeHKIaTypa alleTUIeHOBBIX YIII€BOJOPOIOB. 1

M30Mepust MEKKIIACCOBAsI, YIVIEPOJIHOIO CKEJIETA, ITOJIOKEHUS KPATHOM CBSA3H.

2 | XuMHYecKHe CBOIiCTBa U NMPUMeHeHHe AJKMHOB. OCOOEHHOCTH peaklUMi NMPHCOEIUHEHMs MO TPOHHOMN
yriepoa-yriaepoanoit csasu. Peakuusa Kydeposa. [IpaBuino MapKOBHUKOBAa MPUMEHUTEIBHO K allETHIICHAM. 1
[ToaBm>XHOCTH aTOMa BO/I0pO/ia (KUCIOTHBIE CBOMCTBA alKUHOB). OKUCIEHHE aJKUHOB. Peakius 3e1MHCKOTO.
[TprMeHeHne alleTHIIEHOBBIX YIIIeBOA0po10B. [lonuBuHMIALETAT.

3 | Hoayyenue aaxkuHoB. [lonydyeHne aneTuieHa MAPOIM30M MEeTaHa M KapOUTHBIM METOJIOM.

Jemonctpauun: «Ankussbl. [lonydyenue, cBoiicTBay

JlabopaTopHbIie paOOTHI:

[Tpaktuyeckue 3ausaTus: lpakTuueckoe 3ansitue Ne33 «IlocTtpoeHne CTPYKTYPHBIX (OPMYIT QTKHHOBY. 2

KonTponbHble paboThl

Tema 2.6. Coneprkanne y4eOHOro MaTeprana
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O0bem yacoB
(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)
Apomaruyeckue 1 | F'omonornueckmii psig apeHoB. beH301 Kak pecTaBUTENb apeHoB. Pa3BuTHe NpeacTaBIeHU O CTPOCHUH
YTIEBOIOPOABI. 6en3oma. CoBpeMeHHbIE ITPEACTABICHUS 00 JIEKTPOHHOM U IIPOCTPAHCTBEHHOM CTPOEHUU OeH3071a.
O06pa3oBaHne apoMaTHIECKOH -cucTeMbl. ['omosoru 6eH3o0ma, nX HOMEHKIaTypa, oomas popmya. 1
Homenknartypa 1 1u3aMeleHHbIX IPOU3BOIHBIX O€H30J1a: OPTO-, METa-, 1apa-pPacHoI0KEHHUE
3amectuteneil. Pu3nuecKkue CBOMCTBA APEHOB.
2 | XuMuueckue cBoiicTBa apeHoB. IIpumepbl peakuuil 371eKTpO(QUIBHOIO 3aMeEIIEHUs: rajJoreHUpPOBAHUS,
ankunupoBanus  (katanmsatopsl  Opunens—Kpadrca), HuTpoBaHmsA, CyiabpupoBaHHMA.  Peaxiuu
THJIPUPOBAHUS U IPUCOEIMHEHUS XJopa K 6eH30i1y. OcOOEHHOCTH XMMHUYECKUX CBOMCTB rOMOJIOrOB OeH30J1a.
B3anMHOe BiMsSHHME aTOMOB Ha MpHUMEPE TOMOJIOTOB apeHOB. OpHEHTalHs B peakuusx 3JIEKTPO(PHILHOTO 1
3amenenusi. OpuenrtanTsl | u Il pona.
3 | IppmeHenne W TMoJay4YeHHe apeHOB. IIpupojgHble MCTOUHUKHM apOMAaTHYECKUX  YIJIIEBOJOPOOB.
Apomaruzanusi aJKaHOB M LHUKJIOAJIKAHOB. AJIKWJIMPOBaHKE OEH30J1a.
HemoHncTpanuu: «benzon. CtpoeHue, CBONCTBay
JlabopaTopHbie paOOThI:
[Tpaktuyeckue 3ansaTus: llpakTuyeckoe 3ansitue Ne34 IToctpoeHue CTpyKTYpHBIX (YOpPMYJT apEeHOB. 2
KoHTposbHbIe paboThI
Tema 2.7. Conepxanue yueOHOro MaTepuasa
[Ipupoaubie 1 | Hedprb. Haxoxaenwe B mnpupoje, coctaB U (¢u3NyecKkue cBoicTBa HePTH. TOMIMBHOIHEPreTUUYECKOE
UCTOYHUKHU 3HaueHue Hedtu. IIpomblmnenHas nepepaboTka HedTH. PexTuduxanms HepTH, OCHOBHBIE (Qpakluu ee 1
YIIIEBOIOPOOB. pasneneHus, UX Hcnoib3oBaHue. BropuuHas mnepepaboTka HedrenmpoaykToB. PekTudukanus mazyTta IpH
yYMEHbIIEHHOM faBieHuH. KpekuHr HedrenpoaykroB. Pasnuunble Buabl KpekuHra, padbotst B.I.Illyxosa.
N3omepusanus ankaHoB. AJIKMJIMPOBAHUE HEIPENEIbHBIX YIiIeBOA0poa0B. Pudopmunr HedTenmpoayKToB.
KagecTBO aBTOMOOMIIBHOTO TOIIMBA. OKTaHOBOE YHUCIIO.
2 | Ilpupoansblii U MONyTHbIN HedTAHOH ra3bl. CpaBHEHHE cocTaBa NMPUPOAHOTO U MOIMYTHOTO ra3oB, UX
MIPAKTUYECKOE UCTIOIb30BaHUE.
3 | Kamennslii yroyib. OCHOBHBIE HAaIPaBJICHUs UCIIOIB30BaHUS KaMeHHOro yrist. KokcoBaHne KaMeHHOTO yTJis, 1

BayKHEHIIIIE IMPOAYKTHI 3TOI'0 IponecCa: KOKC, KAMCHHOYT'OJIbHAasA CMOJIa, HAJICMOJIbHAsA BOJA. COG)II/IHeHI/IH,
BBIACIIACMBIC U3 KaMCHHOYTOJIBHOf/'I CMOJIBI. HpOIIYKTBI, MoJIy4YaCMbIC U3 HaJCMOJIBLHON BOJBI. OKOJIOTHYECKHUE
ACIICKTHI I[O6BI'—II/I, nepepa60T1<I/I 1 MCITIOJIb30BaHM TOPHOYNX NCKOITACMBIX.

Hemonctpauuu: «lIlepepaboTka HeQTH»

JlaGopaTopHbie paOOTHI:
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HaunmenoBanue
pa3esioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

[Tpaktuyeckue 3ausatus: [lpakTuyeckoe 3ansitue Ne35 O3nakomiieHue ¢ KOJUIEKIMEH 00pa3ioB HEYTH U
poIyKToB ee nepepadotku, [IpakTudeckoe 3ansaTue Ne36 [IprupoiHbIe ICTOYHUKH YTJIEBOIOPOIOB.

4

KontpomnbHbie paboThI

Tema 2.8.
I'mapokcunbHbIe
COEIMHEHMUS.

Cojnepkanne y4eOHOro MaTepuaia

1

Crtpoenne n kiaaccupukanus cnuproB. Kinaccudukanus CnupToB MO TUITY YIJIEBOAOPOIHOTO pajHKaia,
YHCITy TUIPOKCUIIBHBIX TPYIII U TUITY aTOMa yIJepo/ia, CBA3aHHOIO C THIPOKCUIIBHOM TpyIIoil. DIeKTpOHHOE
U MPOCTPAHCTBEHHOE CTPOCHHE THAPOKCUIILHOW Tpymmbl. BiusHue CTpoeHUs COUPTOB Ha UX (U3MYECKUE
cBoiicTBa. MexMorneKkyisgpHas BOAOpOAHas CBs3b. ['OMosiormueckuil psii TNpeAeNbHBIX OJHOATOMHBIX
cnupToB. M3oMepusi 1 HOMEHKJIATypa ajJKaHoJIOB, X o0uias popmyIa.

XHMHYeCKHE CBOMCTBA AaJKaHOJIOB. PeakiioHHas CHOCOOHOCTh MPEIENIbHBIX OJHOATOMHBIX CIIMPTOB.
CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OpraHMYECKUX M HEOPraHUYECKUX COequHeHui, conepxammx OH-
TpyIITy: KHCIOT, OCHOBAaHHWH, aM(OTEPHBIX COENMHEHHWU (BOIBI, CIUPTOB). Peakiuu, MOATBEp)KIaroIIne
KHUCJIOTHBIE CBOWCTBA CHMPTOB. Peakuuu 3amelieHMs TUAPOKCUIBHOM TIpymnmbl. MexMolneKyspHas
JeTuaparanus CHUPTOB, YCIOBHUS 00pazoBaHus MNpPOCThIX 3¢GupoB. CrloxHbIE 3(QUpPbl HEOPraHUYECKUX U
OpPraHUYECKUX KHCIIOT, peakiuu yTeprudukanuu. OKUCIeHHE U OKUCIUTENbHOE JeTHAPUPOBAHHE CIIUPTOB.

Cnoco0bl MOoJIy4€eHUsl CIIMPTOB. FI/II[pOJ'II/I?) TaJIOr€HAJIKaHOB. Fnz[paTauMs[ AJIKCHOB, YCJIOBUS €€ IMPOBCACHU.
BoccranoBnenue Kap60HI/IJIBHBIX COCI[I/IHeHI/II‘/JI.

OtaesibHbIEe MPEICTABUTENM AJKAHOJ0B. METaHON, €ro NpOMBINIICHHOE MOJTy4YeHHE M TPUMEHEHHUE B
NpOMBIIUIEHHOCTH. bruonormyeckoe neiictBre mMeraHona. Crenuguyueckue CrocoObl MOTYYEHUs! STHIOBOTO
ciupra. PU3HOIOTHUECKOe eHCTBHE ITAHOJA.

MHuoroaromubie cnupThl. M3oMepus U HOMEHKIATypa NPEACTaBUTENEH IBYX- M TPEXaTOMHBIX CIIMPTOB.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CIUPTOB, X KaueCTBEHHOE OOHapy:keHue. OTIesbHbIe
MPEJICTABUTEINN: ATUIICHIVIUKOJIb, TIIMIEPHUH, CIIOCOOBI X MOJTYYEHUs], IPAKTUYECKOE IPUMEHEHHE.

deHoJ1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue ¢deHona. B3auMHoe BIusHuE apoMaTUYECKOTo KOJbla
U THAPOKCUJIIBHOM Trpymnmbl. XUMHUYECKHE CBOMCTBa (eHOoda Kak (YHKIHS €ero XMMHYECKOTO CTPOCHMS.
BbpomupoBanmne ¢enona (kauecTBeHHasl peakius), HUTPOBaHME (MHMKPUHOBAas KHUCJIOTA, €€ CBOMCTBA H
npuMeHeHne). OOpa3oBaHHE OKpalIeHHbIX KOMIUIeKcOoB ¢ MoHOM Fe3+. Ilpumenenue ¢enona. Ilomydenue
(heHoma B MPOMBIIIJIEHHOCTH.

Hemonctpanuu: «Cruptbl. OJHOATOMHBIE U MHOTOATOMHBIEY, «XHUMHUECKHE CBOMCTBA CIUPTOBY, «DeHOo»

JlaGopatopusbie pabotel: JlaGopaTopHasi padora Ne9 «Xumuueckue CBOHCTBA CIUPTOBY.

[IpakTHuecKue 3aHATHSL:
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O0bem yacoB
(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)
KonrpomnbHbie paboThI
Tema 2.9. Coneprxkanue yuyeOHOT0 MaTepurasia
AJBACTHIB 1 1 | I'omoJioruyeckue psiAbl aJ1bAeTH10B U KeTOHOB. [{oHsATHE 0 KApOOHMIIBHBIX COETUHEHUSIX. DIEKTPOHHOE
KCTOHBI. CTpoeHHe KapOOHWIbHOU rpynnbl. M3omepus n HOMeHKIIaTypa ajlbJeru10B U KeTOHOB. dusnueckue 1
CBOICTBa KapOOHMIIBHBIX COSTMHEHHIA.
2 | XuMH4YecKHe CBOCTBA aJIb/IerHI0B H KeTOHOB. PeakinonHas cnocoOHOCTh KapOOHMIIBHBIX COCAMHEHUI.
Peakuuu okucieHHs aJbAETHAOB, KAauyeCTBEHHBbIE pEaKIMM Ha albJeTHAHYI0 rpynmy. Peakuuu 1
MOJIMKOHICHCAIIMH: 00pa3oBaHue GeHoI0popMaTbIETHIHBIX CMOJL
3 | IpumeHeHue U MoJiyyeHHe KApOOHMIbHBIX coelMHeHui. [I[puMeHeHe anpIeruoB U KETOHOB B OBITY U
MPOMBIIUICHHOCTU. AJBAECTUIBI W KETOHbl B mnpupoae (3¢upHbie Macia, (epomonsi). Ilomydenue 1
KapOOHUJIbHBIX COSIMHEHUN OKHCIEHUEM CIIMPTOB, THApaTalllel aJJKHHOB, OKUCICHUEM YTJIeBOIOPOIOB.
OTtpenpHbIC IPEICTABUTENH aJIbACTHAOB U KETOHOB, CieliM(rUecKre CocoObl UX MOJIYYCHHUS U CBOMCTBA. 1
JlemoHcTpauuu: «AJbJIeru/ibl U KETOHb», «KapOOHUIIbHbBIE COEAMHEHUSD)
JlaGopaTopHble pabOTHI:
[IpakTrueckue 3aHATHS:
KoHnTponbHble paboThl
Tema 2.10. Coneprxkanue ydeOHOro MaTepuana
KapOonoBsie 1 | 'omoJioruyeckuii psja npeaeJbHbIX 0AHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [IoHsATHE 0 KAPOOHOBBIX
KHCIIOTBI U UX KHCJIOTaX M UX Kiaccuukanus. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHNE KapOOKCUILHOM IPyIIIbI.
IIPOU3BOIHBIE. I'oMonornueckuit psit IpeaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, X HOMEHKJIATypa U U30MEPHS. 1
MexMoeKyIsspHble BOJOPOIHbIE CBSA3H KapOOKCHIIBHBIX I'PYII, UX BIUSHHUE HA (U3NYECKUE CBOWCTBA
KapOOHOBBIX KHCJIOT.
2 | XuMHYecKkre CBOICTBAa KapOOHOBBIX KHCJIOT. Peakiuu, WIIIIOCTPUPYIOIIME KHCIOTHBIE CBOMCTBA M X
CpPaBHEHHE CO CBOWMCTBAMHM HEOpraHMYecKHX KucioT. OO0pa3oBaHue (YHKIMOHAJIBHBIX MPOU3BOIHBIX 1
KapOOHOBBIX KHCHOT. Peakuuu stepudukanuu. AHTHAPUIB KapOOHOBBIX KHCJIOT, UX TOJIy4Y€HUE U
IPUMEHEHHUE.
3 | Cnoco0bI moJiyyeHust KapOOHOBBIX KHCJIOT. OT/eNbHbBIE TPEACTaBUTENN U UX 3HayeHue. O0mmue crnocoobl 1

IMMOJIYUCHHU A OKHMCJICHUC AJIKAHOB, AJIKCHOB, IICPBUYHLIX CIUPTOB, AJIBACTHIOB.
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HaunmenoBanue
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Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

Baxneiimue npeacraBuTe KApOOHOBBIX KUCIIOT, X OMOJIOTHYECKast POJib, crielu(puiecKue criocoOb
MOJy4YEeHUs1, CBOMCTBA U MPUMEHEHUE MYPaBbUHOM, YKCYCHOM, MAJIbMUTUHOBOM M CTEAPUHOBOM; aKPUIIOBON U
METaKPWJIOBO; OJICMHOBOM, TMHOJICBOU U JIMHOJICHOBOW; IIaBEIeBOW; OCH30MHON KUCIIOT.

1

4 | Cioxusble 3¢upbl. CTpoeHHE U HOMEHKJIATypa CI0XKHBIX 3(HUPOB, MEXKKIIACCOBAast H30MEPHSI ¢ KapOOHOBBIMHU
kuciaotamu. CriocoObl MONydeHUs CIOXKHBIX 3(upoB. OOpaTUMOCTh peakuuu dTepupUKaui U (HaKTOPHI,
BIMSIOIIME Ha cMelleHue paBHoBecusa. OOpa3oBaHUe CIIOXKHBIX Moaudupos. llomustunenrepedranar.
JlaBcaH KaK MpPEICTaBUTENb CHHTETHYECKHX BOJIOKOH. XHMHYECKHE CBOICTBA M TPUMEHEHHUE CIIO0KHBIX

2(upoB.

5 | ZKupsel. Xupbl kak crnoxsbsle 3¢upbl raunepuHa. KapOoHOBBIE KHCIOTHI, BXOJAIIUE B COCTAaB KUPOB.
3aBUCHMOCTh KOHCHUCTEHIIMH >KUPOB OT UX COCTaBa. XMMHUYECKHE CBOMCTBA YKUPOB: THIPOJIU3, OMBUICHHE,
rupupoBanue. buonoruueckas poiib )KHPOB, UX MCIOIH30BAHUE B OBITY M MPOMBIIIICHHOCTH.

6 | Conmu kapOoOHOBBIX KHCJIOT. Mbiia. CriocoObl MOJIyYeHUST COJICH: B3aUMOJICHCTBHE KapOOHOBBIX KHCIIOT C
METaJUIAMHU, OCHOBHBIMU OKCHJIAMH, OCHOBAHHUSIMH, COJISIMH; IIIEJIOYHOM THJIPOJIA3 CIIOKHBIX d(HPOB.

XuMHYecKue CBOMCTBA coJiell KapOOHOBBIX KUCIIOT: TUAPOJIN3, PEAKIIT HOHHOTO 0OMeHa. Mblia, CyIIHOCTh
Moromiero aeicTeus. OTHOIIEHHE MblIA K KecTKoU Boje. CuHTeTHueckue Morouue cpeacrsa — CMC
(eTepreHThl), UX NPEUMYIIECTBA U HEJIOCTATKH.

Hemonctpanuu: «KapboHoBblie kucinoTsl. CTpoeHue U cBoicTBay, «Conn KapOOHOBBIX KUCIOTY», «CII0KHBIE
s¢upsl. XKupbn»

JIaboparopusbie paboTsl: JlabopaTopuasi padora Nel0 «/ccnenoBaHne XUMUYECKIX CBOMCTB OPraHUYECKUX U
HEOPraHUYECKUX KUCIIOT.

HpaKTI/I‘leCKI/IC 3aHATHUA:

KonTtpomnbHbie paboThI

Tema 2.11.
Yrnesoanl.

Coaepkanre y4eOHOro MaTepuaia

1 | IlonsTHe 00 yraeBoaax. Knaccuduxauus yrineBonoB. MoHO-, 11~ U MTOJUCAXapUIbI, IPEICTABUTENN KaX10H
rpynmsl yriaeBo1oB. bruojgoruyeckas poJib yrieBo10B, UX 3HAYEHHE B KU3HU YeJI0BEeKa U 00IeCTBa.

2 | Monocaxapuabl. CTpoeHHe 1 ONTHYECKasi H30MEpHs MOHOCaxapH1oB. X kiaccupukaiys no Yuciy aToMOB
yriaepoaa U npupojae kKapOoHuiabHOU rpynmbsl. @opmynsl @uiiepa u Xeyopca 1 U300pakeHUS MOJIEKYJI
MoHOcaxapuaoB. OTHeceHne MoHOocaxapuaoB kK D- u L-psany. Baxneiimne npeacraBurenu MoHo3. ['1roko3a,
CTPOCHHE €€ MOJICKYJIbI U (hr3ndeckue cBocTBa. TayToMepusi. XUMHYECKHE CBOMCTBA TITIOKO3bI: PEAKITUHU 10

24




HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

IBJICTUIHON Tpymnme («cepeOpsHOro 3epKaliay, OKUCICHHWE a30THON KHUCIOTOW, TruapupoBanHue). Peakmmm
[IFOKO3bI KaK MHOTOATOMHOT'O CIIUPTa: B3aUMOJAECUCTBUE IITIOKO3bI ¢ Tuapokcuaom meau (II) mpu komHaTHOM
TEMIEpaType W HarpeBaHWH. Pa3mudHble THUIBI OpOoXeHHs (COUPTOBOE, MOJIOYHOKHCHoe). [oko3a B
npupoge. buonornueckas poisbp M IpUMEHEHHE IIOKO3bl. DpyKTO3a Kak HU30Mep TIJ0Ko3bl. CpaBHEHHE
CTPOCHHUS MOJICKYJBI ¥ XUMHUYECKHX CBOWMCTB TIIOKO3bI M (pykTo3pl. DpykTo3a B TNpUpPOAE U ee
Oouonorudeckas ponb. [leHto3pl. Pubo3za u ne3okcupubo3a Kak MpeACTaBUTENN anbIomneHTo3. CTpoeHue
MOJIEKYIL.

HMucaxapuabl. Crpoenue aucaxapugoB. Croco® cowieHeHMs IIMKIOB. BoccraHaBiuBaromme U
HEBOCCTAaHABJIMBAIOIINE CBOMCTBA JMCAXaPUIOB KaK CIEACTBUE COWwIeHeHUs uKiIa. CTpoeHUE U XUMHUUYECKHE
CBOMCTBa caxapo3bl. TEeXHOJIOTHYECKUE OCHOBBI ITPOU3BOCTBA caxapo3bl. JIakTo3a M ManbTo3a Kak M30MEPHI
caxapo3bl.

Moaucaxapuabsl. OOmee crpoeHne mnonucaxapuaoB. CTpoeHHE MOJEKYJIbl KpaxMmaya, amuio3a Hu
amMmwiIonekTuH. Du3nyeckne CBOWCTBA Kpaxmalia, €ro HaxXOXKJICHHWE B TMPUPOJC U OHOJIOTHYSCKAs POJIb.
['mukoren. Xumuueckue cBoiicTBa Kkpaxmana. CTpoeHHE 3JIeMEHTApHOrO 3BEHa IEJUTIONO03bl. BrusHue
CTPOCHUS MOJIMMEPHON IenH Ha (PU3MUECKUEe M XUMHUYECKHE CBOWCTBA IEIUTIONIO3bL. [ MIIpONn3 mesuTioI036I,
oOpa3oBaHHe CJIOXHBIX OS()HUPOB € HEOPraHUYECKUMU M OpraHHMYeCKMMH Kuciaotamu. [loHstue 00
HCKYCCTBCHHBIX BOJIOKHAX: alleTaTHOM IIeJIKe, BUCKO3e. HaxoxaeHne B MPHUpPOAEC M OHOJOTHYECKas POJTh
1eJuTI0036l. CpaBHEHHE CBOMCTB KpaxMala U HEeJUTI0I03bI

HCMOHCTpaI_II/II/II «YTIEBOABI»

JlabopaTtopHsbie padoTsl: JIabopaTopHas padora Nell Xumudeckue CBONCTBA KHCIOPOICOACPKAIINX
OpPraHUYECKUX COSAMHEHUN.

[IpakTrueckue 3aHATHS:

KonTtpomnbHbie paboThI

Tema 2.12.
AMUHBI,
AMUHOKHCIIOTHI,
OenKu.

Copepxanne yueOHOT0 MaTepuana

1

Kaaccuduxanus u usomepusi amuHoB. [lonstue 06 amunax. [lepBudnble, BTOPHUHbIE U TPETUYHbIE AMUHBI.
Knaccu¢ukanus aMMHOB 110 TUITY YTJIEBOJAOPOAHOTO pauKaia U YUCITy aMUHOTPYIIIT B MOJIEKYJI€.
["oMosioruyeckue psijibl NpeAeabHbIX ATM(AaTUYECKUX U apOMaTHUYECKHX aMUHOB, H30MEPHsI U HOMEHKJIATYpa.

XuMu4eckue CBOMCTBA aMHMHOB. AMUHBI Kak OpraHMYeCKHE OCHOBaHMS, MX CPaBHEHHE C aMMHAKOM M
JPYTMMH  HEOPraHWYeCKMMH OCHOBaHUsAMHU. CpaBHEHHME XHUMHUYECKMX CBOMCTB anudaTH4YecKUX U
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O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

apoMaTu4eckux amMuHoOB. OOpa3oBaHHWE aMUA0B. AHWIMHOBBIE KpacuTenu. lIOHATHE O CHHTETHYECKHX
BOJIOKHAX. [lonramMupl ¥ mosimaMuHble CAHTETUYECKUE BOJIOKHA.
IIpumeHeHnne u nojyyeHue amuHoB. [lonyuenne amunoB. Pa6orel H.H.3unuHa.

AMuHOKHCI0THI. [loHATHE 00 aMHHOKMCTIOTaX, UX Kiaccupukanus u crpoenue. Onrudyeckas U3oMepus o.-
aMHUHOKHKCIIOT. HOMeHKIIaTypa aMMHOKHUCIIOT. [[BOMCTBEHHOCTh KMCIIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U
ee npuuyuHbl. bunonspuesie nonsl. Peakuun konpeHcauuu. Ilentuanas cBs3b. CHHTETHYECKHE BOJIOKHA:
kanpoH, 3HaHT. Knaccudukaius BosiokoH. [loydeHne aMHUHOKHCIOT, UX NPUMCHCHHE W OHMOJIOTHYECKast

byHKIMS.

Beaku. benku kak mpuponnsie nonumepsl. [lepBudnas, BTopuyHasi, TpETHYHAS U YETBEPTUYHASI CTPYKTYPHI
O0enkoB. OUOpWUISIPHBIE W TIOOYIsApHBIC Oenkyd. XWMHUYECKHE CBOWCTBA OCIIKOB: TOPEHHE, IACHATYpAIs,
TUIPONN3, KaueCTBeHHbIE (I[BETHBIC) peakuuu. buonornueckue (GyHKuuu OenkoB, WX 3HaueHue. benku kak
KOMITOHEHT nuiy. [IpoGiema 0eIKOBOro rojioaHus ¥ MyTH €€ PEIICHHSI.

HGMOHCTpaHI/II/IZ «AMMHEL. HOHy‘leHI/IC, CBOﬁCTBa, IMPUMCHCHUC), «AMHWHOKHUCIIOTED)

JlabopaTopHsbie paboTsl: JlabopaTopHas padora Nel2 Xumudeckue CBOMCTBA OCIIKOB.

HpaKTI/I‘leCKI/IC 3aHATUA

KonTtpomnbHbie paboThl

Tema 2.13.
A3zoTcoaepixaiiue
TeTEPOLUKITNYECKUE
COCIMHEHMS.
buonornuecku
AKTHBHEBIE
COCIMHCHUS

Copep:xanue yueOHOT0 MaTepuana

1

HyxkJienHoBbIe KM CJI0TBI. HyKIIENHOBBIE KHCIIOTHI KaK IPUPOAHBIE TOMMMeEpbl. HykieoTnipl, X CTpOEHHE,
npumepsl. AT® n AJI®, ux B3aumonpeBpalleHue 1 pois 3Toro npouecca B npupoze. [lonstue JIHK u PHK.
Crpoenue IHK, ee nepsuuHas u BropuuHas cTpykrypa. Paborsr @.Kpuka u J[.Yorcona.
KommnementapHocts azotucthix ocHoBanui. Pernmukarus JIHK. Ocobennoctu crpoenust PHK. Tunst PHK n
ux Ouonornyeckue Qyukuuu. [lonstue o TponuHoM koje (koJoHe). buocrunTes Genka B )KUBOI KIIETKeE.
["enHast uHxkeHepust u 6uorexHonorus. TpaHncreHHble (YOPMbI PACTEHUI U )KUBOTHBIX.

®epmenThl. [ToHsTHE O hepMeHTax Kak 0 OMOJOTHYECKUX KaTajau3aTopax 0enkoBoi mpupoasl. OcodeHHOCTH
CTPOEHUS U CBOICTB B CPaBHEHHUH C HEOpraHMYeCKMMHU Katannzartopamu. Kinaccudukarus GpepmMeHToB.
Oco0eHHOCTH CTPOCHUS M CBOMCTB (hePMEHTOB: CEIEKTUBHOCTD U 3(P(PEKTUBHOCTh. 3aBUCUMOCTh aKTHUBHOCTH
¢depmenToB ot Temmeparypsl U pH cpenbl. 3HaueHue pepMeHTOB B OMOJIOTHHN U IPUMEHEHHUE B
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O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

IMPOMBIINIJICHHOCTH.

Buramunsl. [lonstue o ButamuHax. Mx knaccudukanus u o6o3nadenue. Hopma norpediaeHus BUTaMUHOB.
BonopactBopumele (Ha mnpumepe ButamuHoB C, rpynnel B um P) m xupopactBopumbie (Ha mnpumepe
BuTaMMHOB A, D 1 E). ABUTaMUHO3bI, THIIEPBUTAMUHO3b! M TUIIOBUTAMUHO3BI, MX MPOPUIAKTHKA.

rOpMOHLI. Ilonstue o TOpMOHAax Kak OMOJIOrMYECKH aKTHBHBIX BCIICCTBAX, BBIIMOJIHAIOIHUX SHIAOKPUHHYIO
PEryjsiiui0 X XKU3HCACATCIbHOCTH OPraHu3MoOB. KHaCCI/I(i)I/IKaHI/ISI TOPMOHOB: CTCPOU/JbI, IIPOU3BOAHLIC
AMHMHOKHUCIIOT, ITIOJHUIICTITUIHBIC U OEIKOBEIE T'OPMOHBI. OTI[GJ'ILHLIC npeaACTaBUTCIN: 5CTPAUO0II, TCCTOCTCPOH,
HWHCYJIMH, aIpCHAJINH.

JlekapcTBa. [loHsATHE O JeKapcTBaX Kak XHMMHOTEPANEBTHYECKUX Mpemnapartax. KpaTkue wucropuydeckue
CBEJICHUSI O BO3HHKHOBEHHHM M PA3BUTHUH XWMHOTEpANuu. [ 'pynmbl JekapcTB: CyiabpaMuisl (CTPENTOLHN),
AHTUOMOTHKY (TICHUIWIUIMH), AaHTUIUPETUKU (ACIHMPUH), aHAJIBIeTUKH (aHAJIbI'MH). MexXaHU3M JEeUCTBUS
HEKOTOPBIX JICKAPCTBEHHBIX MPENapaToB, CTPOSHUE MOJIEKYJ, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAIM3a
XMUMHYECKOTO CTPOCHUS. AHTHOMOTHUKH, WX KIACCU(PUKAIMS 1O CTPOCHHIO, THITy W CIHEKTPY JCHCTBHSL.
be3omnacHble cnocoObl IPUMEHEHHUS, JIEKapCTBEHHBIE (DOPMBI.

Z[eMOHCTpaI_II/II/II ((HyKJ'IeI/IHOBBIe KHCJIOTEBID»

JlabopaTopHbIe paboThI

[Ipaktuueckue 3anarus: Ilpakrnueckoe 3ansitue Ne37 «PemnieHue skcriepuMeHTaNbHBIX 33/1a4 Ha
UJICHTU(DUKAIINIO OPTAHUYECKUX COSTMHEHU.

KonTtposnbHbie paboThl

Tema 2.14
OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX U

OpPraHHYECKUX
COCIUHECHMI.

Copep:xanne yueOHOT0 MaTepHana

1

Boaopoansie coenHenus HeMeTaI0B. [loyyeHrne aMmmuaka u XJIOpOBOAOPOIa CUHTE30M U KOCBEHHO.
dusnueckue cBoiicTBa. OTHOIIEHNE K BOJIE: KHCIOTHO-OCHOBHEBIE CBOMCTBA.

2

Oxcuabl M aHTHAPUABI KAPOOHOBBIX KUCJI0T. HeconeoOpa3yromue u coneo0pa3yomne OKCHIbL.
Kucnorueie okcuapl, nx cBoricTBa. OCHOBOHBIE OKCHBI, UX CBOMCTBA. AMGBOTEPHBIE OKCHIBI, UX CBOMCTBA.
3aBHCHMOCTh CBOMCTB OKCHIOB METAJIOB OT CTETICHH OKUCICHUS. AHTHIPUIBI KApPOOHOBBIX KHCIIOT KaK
aHAJIOTH KMCIIOTHBIX OKCHJIOB.

Kuciaorsl oprannyeckne 1 Heopranudeckue. KucioTsl B CBETE TEOPUU DIIEKTPOJIUTHUECKON AUCCOLUALINH.
Kucnots! B cBete mporonutudeckoil Teopuu. Kiaccupukanus opraHm4eckix 1 HEOPraHU4eCKUX KUCIIOT.
OO11me cBOMCTBA KUCIIOT: B3aMMO/ICHCTBHE OPraHNYECKUX U HEOPTaHUUECKUX KUCIIOT C METaJUIaMH,
OCHOBHBIMH U aM()OTEpHBIMH OKCUJIAMH M THAPOKCUAAMHU, COJISIMHU, 00pa30BaHUE CIOKHBIX 3(UpOB.
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O0bem yacoB
(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)

Oco0eHHOCTH CBOWCTB KOHIIEHTPUPOBAHHON CEPHOU M a30THOM KUCIIOT.

4 | OcHOBaHMA OpraHuYecKue U Heoprannyeckue. OCHOBaHUS B CBETE TEOPUHU AIEKTPOIUTUUECKON
nuccornranui. OCHOBaHUS B CBETE MPOTOMUTHUECKON Teopuu. Kitaccudukanus opraHu4eckux u 1
HEOPraHWYECKUX OCHOBaHUM. XMMUYECKHE CBOMCTBA LIEIOYEH U HEPACTBOPUMBIX OCHOBaHUU. CBOICTBA
0ECKUCIOPOAHBIX OCHOBAHMM: aMMHUAaKa U aMUHOB. B3auMHoe BiIMsIHUE aTOMOB B MOJIEKYJIE aHWJIMHA.

5 | AM(oTepHble OpranuvyecKkue U HeopraHmyeckue coeMHeHnst. AM(pOTepHbIE OCHOBAaHUS B CBETE
MPOTOIUTHYECKON TeOpUH. AM(OTEPHOCTh OKCHUIOB M THAPOKCUAOB MEPEXOTHBIX METAIIIOB: 1
B3aMMOJICHCTBHE C KUCIOTaMU U IIEI0YaMH.

6 | Coau. Knaccudukanus u xummuueckue cBoicTa coneil. OCOOEHHOCTH CBOMCTB COJIeH OPraHUYECKUX U 1
HEOPraHMYECKUX KUCIIOT.

7 | I'eneTH4ecKas CBSI3b MeKAY KJIACCAMH OPraHU4YeCKUX U HEOPpraHu4ecKux coeanneHui. [lousarue o
TEHETUYECKOH CBSA3U U T€HETUYECKUX PsAJaxX B HEOPTaHMYECKOW U OPTraHMYECKON XUMUU. ['eHeTHuecKue psibl 1
MeTasuia (Ha mpuMepe KalabIus U jKelie3a), HeMeTalia (Cepbl M KPeMHHUS ), IIEPEX0THOTO dIeMeHTa (IIMHKA).
['eHeTHYecKHUE psAbl U TEHETUYECKAs! CBsI3b B OpraHu4eckoi XumMuu. EAMHCTBO Mupa BEIIeCTB. 1

HemoHcTpannn: « OCHOBaHUS OpraHMYECKHE U HEOPraHUYECKue», «KMCIoTel OpraHnueckue U HEOPraHUYECKUED,

«AM@oTepHble OpraHuYecKrue 1 HEOPraHUYEeCKHE COeIMHEHUS»

JIaGopatopHble paboThI

[IpakTnueckue 3ansatus: IlpakTtnyeckoe 3ansitne Ne38 I'eHeTnueckas CBsA3b MEXAY KJIaCCAMHU OPraHUYECKUX U 2

HEOpPraHMYECKUX COEAMHEHHUH.

KoHnTponbHble paboThl

Tema 2.15 Coneprxkanne y4eOHOro MaTeprana
Xumuueckue 1 | Knaccupukanus XUuMHYECKUX peaknuii B OpraHnyeckoil 1 Heopranu4eckoii xumuu. [Tonarue o
peaxuu. XUMHUYECKOH peakuuu. Peakuuu, naymue 6e3 n3MeHeHUs! Ka4eCTBEHHOI'O COCTaBa BEIIECTB: aJUIOTPONU3ALUS

U U30MEPU3ALIHSL.
Peakuuu, nayuye ¢ "3MEHEHHEM COCTaBa BEIIECTB: 110 YHCITY U XapaKTepy pearupyroumx 1 o0pa3yonmxcs 1

BEIIECTB (pa3IoKeHus, COeIMHEHNS, 3aMellleHHsI, 00OMEeHa); TI0 U3MEHEHHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIE U HEOKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH); 110 TETNIOBOMY

s dexTy (3K30- ¥ SHAOTEPMHUUECKUE); 1O (haze (rOMO- U TeTepOreHHbIe); M0 HAIpaBIeHUIO (00paTUMbIE U
HeoOpaTHMble); 10 UCIOIb30BAHUIO KaTaliu3aTopa (KaTaluTHYECKHUEe U HeKaTAIMTUYECKHE); 10 MEXaHU3MY
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

(paguKanbHble, MOJIEKYJIIPHbIE U MIOHHBIE).

BeposiTHOCTH NpoTeKaHNsI XUMHYECKHX peakuuid. BHyTpeHHsis sHeprus, sHTaIbNH. TermmoBoi 3G ekt
XUMHUYECKHX peaknuid. Tepmoxumuyeckue ypaBHeHUs. CTaHAapTHASI SHTAIBIHS PEaKuil 1 00pa3oBaHus
BeniecTB. 3akoH [.M.['ecca u ero ciencTBus. JHTpONUS.

Cxopoctb xumMudeckux peakuuii. [loustue o ckopoctu peakiuii. CKOpoCTb TOMO- U T€TEPOTCHHOMN
peakuuu. JHeprus akTuBanuu. GakTopsl, BIUAIONIMNE HA CKOPOCTh XUMHUYECKOM peakuuu. [Ipupona
pearupyromux BemectB. Temneparypa (3akon Baut—I odda). Konnentpanusa. Katanuzatops! u KaTanus:
TOMO- ¥ T€TePOTEeHHBIN, UX MeXaHU3Mbl. DePMEHTHI, X CPABHEHNE C HEOPTaHUYECKUMH KaTaJIN3aTOPAMH.
3aBUCUMOCTbh CKOPOCTH PEAKLMI OT HOBEPXHOCTH CONPUKOCHOBEHHUSI pEarupyroIINX BELECTB.

O0paTuMoCcTh XUMHYECKHX peakuuil. Xumudeckoe paBHoBecue. [loHATHE 0 XMMHUYECKOM paBHOBECHH.
PaBHOBeCHBIE KOHILIEHTpAIMU. JJMHAMUYHOCTh XMMUYECKOT0 paBHOBECHUs1. DaKTOPbI, BIUSIIONINE HA CMEIICHUE
paBHOBECHsI: KOHIIEHTpaIus, JaBieHue, remneparypa (mpuniun Jle lllarense).

HGMOHCTpaHI/II/IZ «Peakuuu B OpFaHquCKOﬁ n HCOpFaHHqCCKOﬁ XUMHNHN»

JlabopaTtopHsbie paboTsl: JlabopaTopHas padora Nel3 BiusiHue pa3nuuHbix (pakToOpoB Ha CKOPOCTh XUMHUECKHUX
peakiuim.

[IpakTrueckue 3aHATHS:

KonTtpomnbHbie paboThl

Tema 2.16
XUMHS JIEMEHTOB.

Copep:xanne yueOHOTO MaTepuana

1

S-DJIEMEHTHI
Bopopoa. [IBoiicTBeHHOE MONOKEHHE BOAOPO/Ia B IepuoandecKoit cucteme. M3oromnsl Bogopoaa. Tsxkenas
Bo1a. OKHCIUTENILHBIC ¥ BOCCTAHOBUTEIIBHBIC CBOWCTBA BOJIOPO/IA, €r0 MOJyUYeHUE W IPUMEHEHHE.

Ponb BOOOpPOda B ’KMBOI U HEXKUBOH npupone. Boga. Ponp Boas! kak CpCI[OO6p3.3yIOH_ICFO BCIICCTBA KJIICTKH.
IKOJIOTHIECKHUE ACIIEKTHI BOJOITIOJIB30BaHHA.

JuemenThl [A-rpynnsl. [l{enounsie MeTannsl. O0Ias XapakTepUCTHKA MIETOYHBIX METANIOB HA OCHOBAHHH
nonoxkeHus B [lepuoanueckoit cucreme snementoB J.M.MenneneeBa u ctpoenust aroMoB. [lomydenue,
dbuznyecKre 1 XUMUYECKHE CBOMCTBA IIEJIOYHBIX METAJLIOB.

KaTnoHs! men0uHbIX METAJIJIOB KaK BaKHeHIIas XuMuueckas (hopMa ux CyIlecTBOBaHUS, PETYJISTUBHAS POJIb
KAaTHMOHOB KaJIWsl M HaTpus B )KUBOU KileTKe. [IpupoiHbIe COCIMHEHNs HATPUs U KaJIHsl, UX 3HAYCHUE.
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O06beM yacoB
(B COOTBETCTBUM
¢ TEMATHYECKHM
MJIAHNPOBAHUEM)

JuemeHThI ITA-rpynnbi. O0miast XxapakTepruCTHKA MIETOYHO3EMEIBHBIX METANIOB M MarHUsl HA OCHOBaHHH
nosnoxkeHus B [lepuoanueckoit cucreme anementoB J[.M.Menzaeneesa u crpoenus aromoB. Kanbiuid, ero
noJTydeHue, PU3NIecKue U XMMHUIECKHE CBOMCTBA.

1

Baxneiimue coeMHEeHUs KaIbIUsl, UX 3HAYCHHUE U IpuMeHeHue. Kanpuuii B mpupoe, ero Ouoaornaeckas
pOJIb.

p-JJ1eMeHThbI
AmoMuHuii. XapakTepucTHKa alFOMUHUS Ha OCHOBAaHUM MOJI0XKeHHs B [lepuonnyeckoil cuctemMe 3J1IeMEHTOB
J.11.MenneneeBa u crpoeaust aroma. [loryduenne, Gpu3ndecKkue 1 XUMUICCKIE CBOMCTBA ATFOMHHHMSL.

Baxneimue COCAUHCHUA aJIFOMHMHUA, UX CBOﬁCTBa, 3HAYCHHUC U IIPUMCHCHUC. Hpnpoz[HHe COCIUHCHUA
AJIFOMHHUA.

AuiemeHThI [VA-rpynnbl. O61ias xapakTepuCcTHKa 3JIEMEHTOB 3TOW IPYINIbl HA OCHOBAaHUM UX MOJOXKEHUS B
ITepuoanueckoit cucreme 3seMmeHToB Jl.M.MeHneneeBa u CTpoeHUs aTOMOB. YTJIEPO U €r0 aJTIOTPOIIHSL.
CBoiicTBa QJUTOTPOIHBIX MOAU(DUKAIIUHN YTIepoa, NX 3HaUeHHE U MpuMeHeHne. OKCHIbI U THIPOKCHIBI
yIiiepo/ia U KpEMHHUsI, UX XUMUYecKue cBoMcTBa. COIM YroJIbHOW U KPEMHUEBBIX KUCIIOT, UX 3HAYEHUE U
MIPUMEHEHHE.

[TpupogooOpasyromiast posb yriaeposia JUlsl ’)KUBOW M KPEMHHUsI JUIsl HE)KUBOM IPUPOJIBL.

JuieMeHThl VA-rpynnsbl. O01as XxapakTepycTiKa 3JIEMEHTOB ATON I'PYyMIbl HA OCHOBAHUU UX TOJIOXKEHUS B
[Tepuoanueckoit cucreMe aieMeHToB [[.11.MenneneeBa u ctpoeHus atromoB. CTpOEHHE MOJIEKYJIBI a30Ta U
aJUIOTPOIHBIX Mosupukanuii hochopa, nx GusnIecKrue U XUMHUIECKHEe CBOMCTBA. BomopoaHbie coequHeHUs
aneMeHTOoB VA-rpymimbl. OKkcuabl a3ota u ¢pocdopa, COOTBETCTBYIOMIKE UM KHCIOTHL. COJIM 3TUX KUCIOT.
CaolicTBa KUCIOPOJHBIX COeAMHEHHH a30Ta U pocdopa, MX 3HaUYECHHE U IPUMEHEHHUE.

Azot u dochop B npupose, ux OUoIOrHUecKas poJib.

Xaabkorenbl. O01Iast XapaKTepUCTHKA XaIbKOT€HOB HA OCHOBAHUU WX TOJI0KeHHS B [lepronnueckoi

CHUCTEMCE DJICMCHTOB I[.I/I.MCHI[CHCGBEI " CTPOCHUA aTOMOB. XaJabKOT€Hbl — IIPOCTHIC BCUICCTBA. AJ'IJ'IOTpOHI/IH.

CtpoeHure MoJieKyI1 aJUIOTPOIHBIX MOAUPUKaU 1 X cBoicTBa. [lomyueHue u npuMeHeHne KUciopoa u
CepBI.

XaJIbKOTeHbI B IPUPOJIE, UX OMOJIOTUYECKAs! POJIb.
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HaunmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI

O0bem yacoB
(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)

7 | T'anorensl. O0mIas XapaKTEpPUCTHUKA TAJIOTCHOB HA OCHOBAHHUH WX MOJIOXeHUs B [lepuonnyeckoii cucteme
snemeHToB J[.M1.MeHieneeBa u CTpOE€HUs ATOMOB. ['aJIoreHbl — MPOCThIE BEIECTBA: CTPOCHUE MOJIEKY!I, 1
XUMHUYECKHE CBOMCTBA, MOJYUYCHHUE U IPUMEHEHUE.
Baxneiilne coeAMHEHUs TAJIOTE€HOB, UX CBOMCTBA, 3HAUEHUE U ITPUMEHEHUE. ['aioreHsl B IpUpoe. 1
buonornueckast poJib raJIor€HOB.

JleMoHcTpanmu:

JIaboparopusbie paboTsi: JlabopaTopHuasi padora Nel4 [lonyuyenue, coOupaHue U pacro3HaBaHUE Ta30B. 2

[Ipaktuueckue 3auarus: llpakTnueckoe 3ansitue Ne39 PenieHue 3KCriepuMEHTaIbHbIX 3a/1a4 110 TEME

«Mertamibl. Hemeramisny.

KonTponbHbie paboThl

Tema 2.17 Coneprkanue y4eOHOro MaTepuania
XuMus B KU3HHA 1 | Xumus 4 Npou3BoACTBO. XMMHYECKasi TPOMBIIUICHHOCTh U XUMUYECKHUE TeXHOJIOTHH. ChIpbe JIs
o01ecTBa. XUMHUYECKON TPOMBIIUIEHHOCTU. BoJia B XMMIUYECKOI MPOMBIIIEHHOCTH. DHEPTHUsl 17151 XUMUYECKOTO 1

pon3BoIcTBA. HayuHble MPUHITUITBI XUMHAYECKOTO TTPOU3BOJICTRA.
3ammra OKpy:Karoued cpesibl 1 OXpaHa TpyAa MpU XUMMUYECKOM Mpon3BoAcTBE. OCHOBHBIE CTAIUU 1
XUMHUYECKOT0 Mpon3BoicTBa. CpaBHEHHE MPOU3BOJICTBA aMMHAaKa U METaHOJIA.
XuMus B ceJIbCKOM X03scTBe. XMMH3alUs CETbCKOr0 X034iCTBa U €€ HanpasiieHus. Pactenus u nousa, 1
MTOYBEHHBIN MOTJIOMAIONINN KOMILJIEKC.
VY nobOpenus u ux xkinaccupukaims. XuMAYECKHE CPECTBA 3alUThI pacTeHuil. OTpuliaTeaIbHbIe MOCIEACTBUS 1
MIPUMEHEHHUSI IECTUINI0B M 00pb0a ¢ HUMH. XUMU3allUs dKUBOTHOBOJICTBA.

2 | XumMnueckoe 3arpsi3HeHHe OKpYy:Kawomei cpeabl. OxpaHa ruipocdepbl OT XUMUYECKOTO 3arPs3HEHUS. 1
OxpaHa MoYBbl OT XMMHUYECKOT0 3arpsiI3HEHHUSL.
Oxpana atMochepbl OT XUMUYIECKOTO 3arpsizHeHus. OxpaHa GJopbl ¥ payHbl OT XUMHUECKOTO 3arpsiI3HCHUS. 1
BbuoTexHoJI0TUs U TeHHAsI MH)KEHEPUS.
Xumusi 4 NOBCeTHEBHAsI KM3HDb YesioBeKa. [[omammass anteka. Moromue n gucTsmme cpeactsa. Cpeactaa
00pBOBI C OBITOBBIMH HaceKOMBIMU. CpeIcTBa TMYHON TUTHEHBI M KOCMETUKH. XUMUS U nuia. MapKupoBKH 1
YIaKOBOK MHUIIEBBIX U THTHEHUYECKHUX MMPOJTYKTOB U YMEHUE UX YUTATh.
DKoJIOTHS KUIKIA. XUMUS U TEHETUKA YEJIOBEKa. 1

JleMoHcTpanmu:
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HaumeHnoBanue Coaeprxanue yueOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHe PadoThI
pa3iesioB U TeM

O0bem yacoB
(B COOTBETCTBUM
¢ TEeMATHYECKUM

MJIAHNPOBAHUEM)

JlaboparopHbie paboThI

[TpakTHueckue 3aHATUS

Kontponsusie padotsl: KonTposisHas padora 1o npoiigeHHoMy pasaeny «Opranndeckas XUMUsD 238
[IpumepHas TemMaTuka MHIUBUAYAIBHOTO TpoeKTa: «OnpeneneHne KUCIOTHOCTH 0CaAKOBY, «OmpeieneHne sKeCTKOCTH BOJb», «BrmsHue
OpPraHMYECKUX KHUCIIOT Ha MHUIIEBBIE IPOIYKTHI», «lccnenoBanne OpraHoeNTHYECKUX U (PU3NKO-XUMHUECKHUX ITOKa3aTeNNel CIMBOYHOTO
Maciay, « XMMHUYECKUI aHaIn3 COCTaBa IIOKOJIa/1a M €ro BIMSHUS Ha 3I0POBHS YEIIOBEKAY.

Bceero: 238
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4. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

B pesynerare msyuenus ydeOHoro mpeamera OVIL.10 Xumus oOydqaromnuiics
JOJDKEH 00JaaTh CICAYIONIMMU pe3yJIbTaTaMu:

JIMYHOCTHBIE:

— YyBCTBO TOPAOCTH U YBAXEHHUS K HCTOPUU M JOCTHKEHHUSIM OTEUYECTBEHHOU
XUMUYECKOM HayKHd; XHMHUYECKH TPaMOTHOE TIOBEJleHHEe B MNpo¢hecCHOHAIbHON
NESATEILHOCTH U B OBITY MpH OOpaIleHUH ¢ XMMHUYECKUMHU BEIlleCTBAMH, MaTepuajlaMy U
MIPOIIECCAMH;

— TOTOBHOCTh K TPOJIOJDKCHHUIO OOpa30BaHWS W TOBBIMICHHUS KBadu(UKAIMU B
u30paHHON TMpodeCCHOHATBHON JESATEFHOCTH M OOBEKTHMBHOE OCO3HAHHE POJIH
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHE HCIOJb30BaTh JIOCTHXKEHHUS COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMHUYECKUX TEXHOJIOTUH JIJISl MOBBIIIEHUSI COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM TPO(PECCHOHATIBHOM €S TEIbHOCTH;

MeTanpeaMeTHbIE:

— HCIMOJIb30BAHUE PA3JIMYHBIX BUAOB MO3HABATEIBHOUN NIEATEIBHOCTH M OCHOBHBIX
MHTEJUICKTYaJIbHBIX Oorepaluil (I0CTaHOBKHU 3a/iauu, GOpMYJIUPOBAHUS TUIIOTE3, aHAM3a
U CHHTE3a, CpaBHEHMs, OOOOIIEHUS, CHUCTEMATHU3allMU, BBIABJICHUS MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H, MOMCKA aHAJOrOB, (POPMYIUPOBAHUS BBHIBOJOB) HJIsi PEIICHUS
MOCTABJICHHOW 3aJauM, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUs (HAOIIONECHMS,
HAYYHOTO JKCIEPUMEHTA) Il M3YUYCHUs Pa3IUYHBIX CTOPOH XMUMHUYECKUX OOBEKTOB U
IPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTAJIKMUBATHCS B MPOPECCUOHATBHOU
coepe;

— UCIMOJb30BaHUE PA3JIMUHBIX HCTOYHUKOB JJIi TMOJYy4YEHUS XUMHYECKOU
uHpopMaluu, yMEHHUE OIICHUTh €€ JIOCTOBEPHOCTh /IS JOCTIKCHHUS XOPOIIUX
pe3yJIbTaToOB B IIpodeccuoHanbHOU chepe;

MPEIMETHBIX:

— c(OpMHUPOBAHHOCTh TMPEACTABICHUM O MECT€ XMMHUU B COBPEMEHHON Hay4yHOU
KapTUHE MUpPA; TOHUMAHUE POJIU XUMHUHU B (POPMUPOBAHUU KPyro3zopa U GyHKIIMOHATIHLHOM
IPAaMOTHOCTH Y€JIOBEKA JJISI PELICHUS IPAKTUYECKUX 3a/1aY;

— BJIQJICHUE OCHOBOTOJIATAIOIIMMU XUMUYECKUMHU MMOHATUSMU, TEOPUSIMH, 3aKOHAMU

U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHHE XUMHUYECKOW TEPMHUHOJIOTHEU U
CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMU METOJIJaMH HAYYHOI'O IMO3HAHUS, UCTIOJIb3YyEMbIMU B XUMUH:

HaAOJI0ICHHEM, OITUCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM; YMEeHUEe 00pabaThiBaTh,
OOBSICHATH PE3yJIbTaThl MPOBEJACHHBIX OMNBITOB U J€JaTh BBIBOABI, TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSATh METO/IbI TTIO3HAHUS TIPU PEIICHUHU MTPAKTUUYECKUX 3ajaY;

— c(opMHPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIC OIIEHKH WU TMPOU3BOJAUTH
pacyeThl M0 XUMUYECKUM (opMyJiaM U YPaBHEHUSIM;

— BJAJICHUE MpaBUJIAMU TEXHUKU O€30MAaCHOCTU MPU UCIIOIH30BAHUU XUMHUECKUX
BEILECTB;

— c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3UIMU TIO OTHOIIEHUI0 K XUMHUYECKOU
uH(pOpMaIuu, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.



B mporecce ocBoeHHs mpeaMeTa y CTYACHTOB JIOJDKHBI (hOPMHUPOBATHCS 0OIIHE
komneteHiu (OK).

OcBoenune comepxkanus ydebnoro mnpeamera OVYIL10 Xumus obecnieunBaeT
dbopMupoBaHHEe U Ppa3BUTHE YHUBEPCAIbHBIX YUYEOHBIX JEUCTBUH B KOHTEKCTE
MIPEEeMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMIIETEHIUH.

Bujbl yHuBepcaabHbIX Y4eOHBIX 1€ CTBHIT Oo0mme komnereHunu (B coorsercteuu ¢ ®I'OC
CIIO mo 18.02.12 TexHoJi0rusi aHATUTHYECKOT O
KOHTPOJII XHMHYEeCKHX COeIMHEHUH

JIuunocTHbIe YY ]| OK.01 Bei6upats crmocoObl pemeHust 3a1aq
npodeccnoHaABHOMN IeATEIBHOCTH

OK 03 IitannpoBath U peain30BbIBaTH COOCTBEHHOE
npoeCCHOHATTBHOE M IMYHOCTHOE Pa3BUTHE

OK.06 IIposBisaTh rpak1aHCKO-MATPUOTHIECKYIO
MO3ULHUIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEICHUE
Ha OCHOBE TPAJHUIIMOHHBIX O0IIEUETOBEUYECKUX
LEHHOCTEW, MPUMEHSATH CTaHIAPTHI
AHTUKOPPYILHUOHHOTO OBEICHUS

OK.07 CozeiicTBOBaTh COXPAaHEHUIO OKPY KaOLIEi
cpensl, pecypcocoepexeHuto, 3pPeKTUHBHO
JICICTBOBAThH B UPE3BbIYAHHBIX CUTyaLUsAX

OK.06 Hcnonbs3oBath cpeacTBa PU3NIECKOM
KYJBTYPHBI U1l COXpPAaHEHUS U YKPETUICHHS 3/I0POBbHS B
nporecce mpopecCUOHANTbHON AESITETbHOCTH U
noJiAep KaHusl HEOOXOMMOTO YPOBHS (PHU3UIECKOI
MOATOTOBJICHHOCTH

PeryasituBubie YV /| OK.01 Bri6bupath criocoObI penieHus 3aaad
poeCCHOHATILHOMN 1eATEIbHOCTH

OK 03 IlimannpoBath U peain30BbIBaTH COOCTBEHHOE
npo¢eCCHOHATIBHOE U IMYHOCTHOE pa3BUTHE

OK.11 Mcnonb3oBarek 3HaHUS 110 (PUHAHCOBOU
I'PaMOTHOCTH, IJIAHUPOBATh MPEANPUHUMATEIBCKYIO
NeSTEILHOCTD B TIpodecCuoHaIbHOM cdepe

ITo3naBaTtenbubie YV /| OK.02. OcymiecTBisTh MOKCK, aHAIU3 U
MHTepHpeTaIuio HHpopMaluu, HeoOXOAUMOM IS
BBITIOJTHEHM S 33124 NTPO(eCCUOHATBHON AESITEIbHOCTH
OK10 ITonb30Barbes npodeccuoHanbHON
JOKYMEHTaIMell Ha roCyAapCTBEHHOM U HHOCTPaHHOM
S3BIKE

OK.11 Ucnonw3oBaThk 3HaHUSI 1O (PUHAHCOBOU
IPaMOTHOCTH, INIAHUPOBATh NIPEANPUHUMATEIBCKYIO
NeSITeTLHOCTH B TPOQeCCHOHATBHON cdepe

KovmmynukatuBubie YY /] OK.04 PaGoTtaTh B KOJUIEKTHBE U B KOMaHJIE,

3¢ (dEeKTUBHO B3aUMOJICHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH

OK.05 OcymiecTBisATh YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHKAITAIO Ha TOCYIAPCTBEHHOM SI3BIKE C yUETOM
0COOCHHOCTEH COLMATBLHOTO U KYIBTYPHOTO KOHTEKCTA
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5. YCJIOBUA PEAJIN3ALIMU TPOT'PAMMBI YYHEBHOTI'O ITPEJIMETA

TpeboBaHusA K MUHMMAJIbHOMY MaTEePHAJILHO-TEXHUYECKOMY 00ece4eHn 0
OcBoenue nporpaMmbl y9eOHOH TUCIUIUIMHBI TPENOoJIaracT HATHIUe y9eOHOTO

KaOuHeTa, B KOTOPOM UMeeTCs obecreunTh CBOOOIHBIN nocTyn B MHTepHeT
BO BpeMs yueOHOTO 3aHATHS U B IEPUOJ] BHEYUEOHOM NEATEIbHOCTH 00YYaIOIIUXCSl.
[Tomenenue KaOuHeTa yIOBIIETBOPSIET TpeOOBAHUAM CanurapHo-

AMUAEMHUOJIOTHYECKUX TpaBwi U HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo
TUIIOBBIM 00OpY/JOBAaHMEM, YKa3aHHBIM B HACTOAIIMX TPEOOBaHUSIX, B TOM YHCIIE
CHeNUaIN3UPOBAHHON yyeOHOU MeOenblo U CpelcTBaMu OOyYeHHsI, TOCTATOYHBIMH JIJIs
BBITIOTHEHUS TPEOOBAaHMM K YPOBHIO MOJATOTOBKU 00YUYarOIIUXCSl.
B coctaB y4eOHO-METOIUYECKOTO U MaTepUaIbHO-TEXHUYECKOTO OOecTeueHus
pOTrpaMMbl YI4EOHOUN TUCITUTIIIUHBI « XUMUS» BXOJIAT:
— MOCaJI0YHbIE MECTA M0 KOJIMYECTBY O0OyUarOIINXCS;

— paboduee  MecTo  mpemojaBatreisi,  00OpPyJOBaHHOE  MEPCOHAIbHBIM
KOMITBIOTEPOM  C  JIMIICH3WOHHBIM ~ 00ECIIEUYeHHWEM, COOTBETCTBYIONIUM  pasjaeiiaM
mporpaMMbl M TIOAKITIOYCHHBIM K ceTH VIHTEpHET W CpeIcTBaMHM BBIBOJA 3BYKOBOU
uH(popmanuu;

- KOMIUIEKT Y4€OHO-HATJIAIHBIX MOCOOUN MO ITUCHHUILTUHE « XUMUS»;

- OUOIMOTEYHBIN (HOHI.

B Oubnmoreunbrit ¢oHA BXOAAT y4YEOHUKH, Y4EOHO-METOJUYECKHE KOMILICKTHI
(YMK), o6ecneunBaroniiue OCBOCHHE Y4Ue€OHOTO MaTepuaia 10 PYCCKOMY S3BIKY,
PEKOMEHJIOBAaHHbIC WJIM JIOMYIIEHHBIE JJIS WCIOJIB30BaHUS B MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OPTAHU3AIMAX, PEATU3YIOIMNX 00pa30BaTEIbHYIO MPOTPAMMY CPETHETO
obmrero obpazoBanusi B npenenax ocBoeHus OITOIT CIIO na 6a3e oCHOBHOro 0OIIEro
00pa3oBaHUs.

B mpomecce ocBoeHMsI TporpamMMbl yU4eOHOW JAUCIUTUIHMHBI « XUMUS» CTYICHTHI
UMEIOT BO3MOYKHOCThH JIOCTyNMa K JJCKTPOHHBIM yYEeOHBIM MaTepuajaM IO PYCCKOMY
SI3BIKY M JTUTEPATYPE, UMEIOIITUMCS B CBOOOTHOM AocTyne B IHTepHETE.

NudpopmanuonHoe odecrnedeHne 00y4eHunst
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