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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCHUILIAHBI
XUMUA

1.1. O6snacTy npuMeHeHust pado4eii nporpaMmsl

Pabouas nmporpamma yueOHOH aucuuiuivHbl sBisercs yacteto [ITICC3 no
cnenuanbHocTaM CIIO:

35.02.05 «ArpoHOMHUSY,

36.02.01 «Berepunapusy,

36.02.02 «300TeXHUDY,

35.02.09 «MxTtronorus u peiOOBOICTBOY;

35.02.06 «Texnonmorus IIPOU3BOJCTBA 51 nepepaboTKu
CEIIbCKOXO3AMCTBEHHON MMPOAYKIIUNY.

1.2. Mecro y4e6noii mucuumiunsl B IIIICC3:
B y4ueOHOM miaHe yyeOHas AUCHUIIMHA « XUMUSD» BXOJNT B COCTAB LIUKIIA
npouIbHBIX 00IIE00pa30BaATENBHBIX YUEOHBIX JUCLUTIIMH.

1.3. Henu u 3a1a4u y4eOHOH AUCHUIIMHBI — TPe0OOBAaHUS K Pe3y/bTaTam
OCBOCHHUSI YUeOHOI TUCIHIIHHBL.

Conepxanne mnporpaMmbl  «XUMHSD»  HANPaBI€HO HA  JTOCTHXKEHHE
CIIEIYFOLINX LENEH:
(opmMupoBaHuEe y OOYyYAIOIIMXCS YMEHUS OLCHMBATh 3HAYMMOCTH XHMHYECKOTO
3HAHUS JUT KQKIOTO YEJIOBEKA,
(opmupoBaHue y 0Oy4YaOIIMXCS UEIOCTHOrO MPEACTABICHUS O MHUPE W POJH
XUMHH B CO3JaHUM COBPEMEHHON €CTECTBEHHOHAYYHOMH KApTUHBI MUPA,
YMEHHS OOBSICHIATH OOBEKTBI M MPOLECCHl OKPY>KAKOIICH ACHCTBUTETBHOCTH:
[IPUPOAHOM, COMAIBHOMN, KYJIBTYPHOMN, TEXHUYECKON CPEIBI, UCIIOIB3YS Ul OTOr0
XUMHUYECKHAEC 3HAHNUS,
pa3BuTHE y OOY4YAKOIIMXCS YMEHHMHA pa3inuarh (PAKTbl M OLEHKH, CPABHUBATH
OLICHOYHBIE BBIBOBI, BUACTh UX CBSI3b C KPUTEPUSMH OLIEHOK U CBSI3b KPUTEPUEB C
ONPEACTIEHHOW CUCTEMOH ILEHHOCTEH, (opMynupoBaTh W OOOCHOBBHIBATH
COOCTBEHHYIO MO3UIIUIO,
nproOpeTEHNE 00YUYAOIMMHKCS ONBITA PA3HOOOPA3HOH NEATENBHOCTH, IO3HAHUS
Y CaMOIMO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOLINX YHUBEPCATBHOE 3HAYECHHE JUTS
PA3IAYHBIX BHUJIOB JEATCIBHOCTHM (HABBIKOB PpEUICHHsS MNPOOJIEM, TMPUHATHS
peleHuii, moucka, aHaau3a W 00paboTkM WH(MOPMALMK, KOMMYHHKATHBHBIX
HABBIKOB, HABBIKOB HM3MEPCHWM, COTPYIHUYECTBA, O€30MacHOro OOpalCHHS C
BELICCTBAMHU B IMOBCEAHEBHOMN KU3HM).

OcBoeHue cojaepkaHusl y4eOHOW IUCHUIIIMHBI «XUMHs, 00€CIEeUnBACT

JOCTUKEHHUE CTYJIEHTAMH CIICAYIOIUX PE3YIJIBTATOB:

¢ JIMYHOCTHBIX

- YYBCTBO TOPAOCTH U YBAKEHUS K MCTOPUU U JOCTHKECHHUSIM OTCUYECTBEHHOM
XUMHYECKOH HAYKH, XMMHUYECKHA TPAMOTHOE MOBEACHUE B MPOPECCHOHATBHON
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JACATCIIBHOCTH H B 6I>ITy I1pu O6paI]_[eHI/II/I ¢ XUMHWYCCKHMMH BCIICCTBAMMU,
MarcpualaMmyu 1 ImpouccCamu,

- TOTOBHOCTbh K MPOJOKEHUIO 00pa30BaHMs M MOBBIICHUS KBATU(pUKALIMN B
n30paHHO# NPOQECCUOHATBHON AEATENIBHOCTH U OOBEKTUBHOE OCO3HAHHUE POJTU
XUMHUUYECKMX KOMIETEHIIUHA B 3TOM;

- YMEHHME HCIOJIb30BAaTh AOCTHMKCHHS COBPEMEHHOH XHMWYECKOW HAyKu H
XUMHYECKUX TEXHOJIOTWHA ISl TIOBBIICHHUS COOCTBEHHOTO MHTEIJIEKTYAIbHOTO
pa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATIBHON ACSITENBHOCTH,

¢ MCTAIIPCAMCTHLIX

- HKCHOJb30BAHUE PA3JIMYHBIX BHUJOB TMO3HABATCIbHON JACATENBHOCTH U
OCHOBHBIX UHTEIUIEKTY AJTbHBIX onepanuit (MOCTaHOBKHU 3aJauu,
(GOopMyNMpOBaHUS THUIOTE3, aHAIM3a W CHHTE3a, CPaBHCHHUS, OOOOIIEHUS,
CUCTEMATHU3alluM, BBISBJICHUS MPUUYUHHO-CJAEACTBEHHBIX CBS3CH, MOUCKA
aHajioroB, (opMyJaUpOBaHMs BBIBOAOB) ISl PELICHUS MOCTABICHHOW 3aaauu,
OPUMEHEHUE OCHOBHBIX METOJOB TO3HAHUS (HAOJIOACHUS, HAYYHOIO
AKCHEPUMEHTA) ISl M3YUEHUS Pa3IUUHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
OpOLIECCOB, € KOTOPHIMM BO3HHMKAET HEOOXOAMMOCTb CTAJIKUBAThCi B
npogeccnoHanbHoM cdepe;

- WCTOJNIb30BAHME PA3IMYHBIX HWCTOYHWUKOB JUIS TIOJYUYCHHS XUMHUUYECKOM
uH(pOpMaIMK, YMEHUE OIICHUTh €€ JOCTOBEPHOCTh JJIsi JOCTHYKCHUS XOPOIINUX
PE3YJIbTATOB B MPOECCUOHANBHOM cepe;

® TIPEAMETHBIX
- c()OpMUPOBAHHOCTH MPEACTABJCHUN O MECTE XUMUU B COBPEMEHHOM HAy4YHOM

KapTUHE MHpa, [MOHUMAHWE POJIM XUMUU B (OPMUPOBAHWMM KpPyrosopa u
(YHKIMOHAITBHON TPAMOTHOCTH YEJIOBEKA JUT PELICHUS MPAKTUYECKUX 3a/a4,

- BIIAJCHUE OCHOBOIIOJIATAIOIIUMU XWMHUYECKAMH [OHATHUAMH, TEOPHUIMHU,
3aKOHAMA W 3aKOHOMEPHOCTSAMH, YBEPEHHOE IIOJIb30BAHUE XHUMHYECKOU
TEPMHUHOJIOTHEN W CUMBOJINKOIL,

- BJIaACHUC OCHOBHLIMM MCTOJaMHM HAYYHOI'O I1I03HAHUA, HCIOJIL3YyCMbIMHU B
XHUMHH: Ha6J'IIOI[eHI/IeM, OIMKUCaHUuCM, H3MCPCHHUCM, OKCICPUMCHTOM, VYMCHHC
O6pa6aTBIBaTB, 00BACHATH PE3yibTaThbl HPOBCACHHLIX OIBLITOB U ACJIATh BBIBOILIL,
TOTOBHOCTH M CIIOCOOHOCTH INPpUMCHATL MCTOJAbl IIO3HAHWA I1IpH PCHICHHUHN
IIPAKTUYCCKHUX 3aaa4,

- c()OPMUPOBAHHOCTh YMEHUS JaBaThb KOJIMYECTBEHHBIC OLICHKM W MPOU3BOIUTH
pacyeThl N0 XUMUYECKUM (pOPMYJIaM M YPABHCHHUSIM,

- BJIAJCHUE TIPABUJIaMU TEXHUKUA O€30MACHOCTH MPH MCIOIb30BAHUNA XUMUUECKUX
BCIIICCTB,

- c()OPMHUPOBAHHOCTh COOCTBEHHOM MO3MIMK IO OTHOLIEHWUIO K XUMHUYECKOH
uHpopMaIm, NoJIy4aeMoi U3 pa3HbIX HCTOYHUKOB.



1.4. Kotn4ecTBO 4acoB HA 0CBOEHHE NPOrPaMMbl Y4e€OHOMH IHCUUIIJIMHBI:

MaKCUMaJIbHOW yueOHON HArpy3Kku - 222 yaca, B TOM YHCIIE:
—  0o0s3aTenbHON ayIMTOPHOM yueOHOM Harpy3ku - 148 yacos;
B TOM 4MCJIE, 0053aTeNbHON ayIMTOPHON jabopaTopHOil paboThl — 38 4acos,
MPAKTUYECKUX 3aHATHI — 40 4acoB;
—  CaMOCTOATENBHON PadoTHI - 74 Haca.

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOU! JUCITUTLINHBI

2.1. O0beM yueOHOH AUCHHIJIMHBI H BHABI Y4e0HO0ii padoThI

Bup y4eOHoii paGoThI Oo0bem

4acoB
MakcumasibHasi y4eOHast Harpy3ka (Bcero) 222
O0s13aTe/IbHAsE Ay IMTOPHAS Y4eOHasi Harpy3Ka (Bcero) 148

B TOM YHCJIE!

71a00paTopHbIE pabOThI 38
MPAKTHYECKHUE 3aHATHUS 40
CamMocTosiTe/ibHas padoTa 00y4armerocs 74

Hrorosas arrecranus B popme qudHepeHIUPOBAHHOIO 3a4eTa — 2 CEMECTP




2.2 TemaTu4eCKuii JIAH U COAepP:KaHUE YU4eOHOH TUCHHIIMHBI « X AMUSD

HaumeHoBaHuHe pa3iesioB H TeM

Coaepxxanue yueGHOro MaTepHasia

O0bem

qacos

YpoBeHnb

O0CBOCHHSA

2

Beeaenne

HaqubIe METOABI ITO3HAHUA BCIICCTB U XUMHUYCCKUX siBJIeHu. Poib OKCIIEPUMEHTA U
TCOPUH B XUMUU.

JlaboparopHas padora. ITopsimok paboThl B XUMHUYECKOH JTad0OpaTOPUU U TEXHUKA
Oe3omacHOCTH. XUMUYECKasi IOCy1a U jabopaTopHoe 000pyAOBaHUE.

Paznen 1.

OO01as 1 HCOPraHUUYCCKAS XUMUS

111

Tema 1.

1.1. Xumus — HayKa o BeIecTBax

OcHoBHbIC mOHSTHS XuMHH. Bemecto. Atom. Mojekyaa. XHUMHUYCCKHA 3JICMCHT.
Annotponus. [Ipoctrie u cnoxkuble BemecTBa. KauecTBCHHBIH W KOMHYICCTBCHHBIA COCTAB BCIIECTB.
Xumuueckue 3Hakd U popmynbl. OTHOCHTEIBHBIC aTOMHAsS W MOJICKYIsApHas Maccel. Kommiaectso
BCILICCTRA.

OcHoBHbi¢ 3akoHBI xuMuH, CTeXHOMETpUs. 3aKOH COXPAHCHHS MAacChl BCHICCTB. 3aKOH
MOCTOSIHCTBA COCTABA BEIIECTB MOJICKYISIPHON CTPYKTYPbI. 3aKOH ABOTaApo U CICACTBHS HUX HETO.

JlaGoparopnas paboTa.
CTGXI/IOMCTpI/IquKI/IC PacucCThI. PaC‘ICTHbIC 3aJa49Y Ha HaAXOXIACHHUC OTHOCHTCIbHOU
MOJICKYSIPHOH MacChl, OIPEACICHHEC MAaCCOBOH TOIH XUMHUICCKUX 3JICMCHTOB B CJI0JKHOM BEIICCTBE.

CamoctostenpHas pabota oOyuarommxcd. ATrperatHele COCTOSHHS — BEINECTBA.  TBEPAOC
(kpuctaamudyeckoe u aMophHOE), JKHIKOS U ra3000pa3HOC.
Pazaymums MCXKAY CMCCAMHU U XUMUICCKUMHU COCAUHCHUAMU

Tema 2.

1.2. CtpoeHue atoma

AToM — cnokHast yactuia. CoBpeMeHHbIE MPENCTABJICHHSI O CTPOEHUU aTtoma. Sapo
(IpOTOHBI M HEUTPOHBI) U BJICKTPOHHAS 000j04Ka. M3oTombl. CTPOCHUE SMEKTPOHHBIX O0OMOUCK
ATOMOB 3JCMCHTOB MalblX neprogoB. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 0DOIOUYEK aTOMOB




37CMCHTOB OOJIBIINX TICPUOAOB (MEpexoaHbIX 3aeMeHTOB). [loHsitne 00 opbutamsx: s-, p- u d-
opOuTaIn. DICKTPOHHBIC KOHPHUTYPAIIMH ATOMOB XHMUUICCKUX DICMEHTOB.

CamoctostensHas paboTta obyuaromuxcs. JlokazatenbcTBa CIOKHOCTH CTPOCHHS aTOMA!
KaTOOHBIC M PCHTTCHOBCKHE Ty4uH, (oTodddeKT, parnoakTUBHOCTh, dnekTponn3. Kopmyckymipao-
BOJIHOBOH IVaJIH3M YaCTHUL] MUKPOMHPA.

Tema 3.

1.3. Tlepnoxnmaeckmii 3axkoH u Ilepmoxmdeckas cucrema XuMHUecKHX 3neMeHtos JIH.
Menaeneesa 1 CTPOSHHE aTOMA

Otkpeitue .M. Menneneessim Ilepuoardeckoro 3zakona. llepuoauueckuii 3akoH B
dbopmymuposke J|.1. Menaeneesa.

IMepuoguueckas Tabnuuma XUMHUYCCKUX  DJIEMCHTOB —  TpadUuecKoe  OTOOpAKCHHS
nepuoguueckoro 3akoHa. CTpykTypa mepHoANdecKOH TaOmuubl mepuoisl (Maible W OOMbIIHE),
rpynisl (r1aBHas 1 1oO0YHas).

CospemeHHas QOPMYIHPOBKA MEPUOIMUECKOTO 3aKOHA. 3HAUCHUE MEPHOINYECKOrO 3aKOHA
U TCPUOAMYCCKON CHCTEMBI XHUMHYecKkux 3neMeHToB .M. MeHaeneepa i pasBHTHS HAyKH U
MOHUMAHMS XUMHYCCKON KapTHHBI MUPA.

JlaGoparopHas paborta. CocTaBICHHE OBICKTPOHHBIX (OPMYT H 3ICKTPOHHBIX CXEM
37eMeHTOB nepuoauaeckoii cucremsl JI.W. MeHnaeneesa u xapakTepHUCTHKA X CBOMCTB.

CamoctostensHas pabota obyuaromuxcs. JlokazatenbcTBa CIOKHOCTH CTPOCHHS aTOMA!
KaTOOHBIC M PCHTTCHOBCKHE Ty4uH, (OoTo3(dEKT, paaroakTHBHOCTE, 3nekTpoym3. Kopmyckymsapho-
BOJIHOBOH AYaJIH3M YaCTHUL] MUKPOMHUPA.

Tema 4.

1.4. CrpoeHue BeiecTBa

Honnas xumudeckast cBsizb. Katnonsl, ux 00pa3oBaHHE M3 aTOMOB B PE3YJIBTATE MPOLECCa
OKHUCJICHHSI. AHHOHBI, UX O0PAa30BAHKEC U3 ATOMOB B PE3YyJIBTATE MPOLECCca BOCCTAHOBICHUS. MoHHAs
CBA3b, KaK CBA3b MCXKAY KaTHOHAMHU MU aHUOHAMU 3a CUCT DJJICKTPOCTATHYCCKOTO MNPUTIKCHUA.
Knaccndukanus WOHOB: MO COCTaBy, 3HAKY 3apsaAa, HaIM4IHio ruapatHod obomouku. Monnbie
KpUCTATITUMICCKUC PCIICTKU. CBOI\/'ICTBa BCIICCTB ¢ HOHHBIM THIIOM KpI/ICTaJ'IJ'II/I‘IeCKOI\/'I PCHICTKU.

KosanenTHas xumudeckas cBsa3b. MexaHH3M 00pa30BaHMs KOBAJICHTHON CBA3H (OOMEHHBIH U
JOHOPHO-aKICIITOPHBIHN). DNEKTPOOTPHULATEIbHOCTE. KOBaJICHTHBIC MONSPHAS U HEMOLIPHAS CBSI3H.
KparHocte koBaseHTHOH cBa3u. MONEKVILIPHBIC U aTOMHBIC KpUcTandeckue pemetku. CBolcTaa
BEILICCTB C MOJICKYJISIPHBIMA H ATOMHBIMH KPUCTATUTUICCKAMHU PELICTKAMH.

MeTanmuueckas cBA3b. MeTamandeckas KpUCTAUTHYCCKAs PEHICTKA W METAUTHYCCKas
XUMHYECKad CBA3b. DU3NIECCKHUE CBOICTBA METAJUIOB.




CamocrositenibHas paborta oOyuarommxcs. [loJIpHOCTh CBS3M M MOJSPHOCTh MOJICKYJIBI.
Kounnencamus. Texkyuects. Bozronka. Kpuctammuzarus. CyOaumanus u aeCyOauMaris.

Tema 5.

1.5. TTonmmmepst

Heoprannueckue nomuvepsl. OpraHM4ecKUe MOIAMEPHIL.

CamocrosTesibHas padoTa 00yUYAKMIUXCsA. AJIOTPOIHBIC BUAOU3MEHEHUS yriepoaa (aamas,
rpadur, kapOuH, (QyIIepeH — B3aHUMOCBI3b THOPUIW3ALMK OpOUTANCH y aToMOB yriepoia ¢
MPOCTPAHCTBCHHBIM CTPOCHHEM QJITOTPOITHBIX MOAH(HKALINI)

Tema 6.

1.6. JlnciepCHBIC CHCTEMBI

[Tonsatue o mucnepcHeix cucremax. Knaccudukanys JUCIIEPCHEIX CUCTEM B 3aBHCUMOCTH OT
arperaTHOr0 COCTOSIHHSL AWCICPCHOHHOH cpeapl W AMCTCPCHOH ¢asbl, a Taioke MO pasMepy X
YACTHII

JlaGoparopuas padota. [loayuenue qucnepcHsix cucteM. IloayueHue cycneH3uu Mena, cepsl
u kanudonn. [loxyuenue smyabcnu pacturenapHoro Macna u 6ensona. [lonyueHue 3oma kpaxmana.
[Tonyuenwne 30751 cepbl n3 THOCYIb(]aTa HATPUSL.

CamocrosiTenibHas pabota 00yYAIMUXCS. 3HAYCHHE AHMCIICPCHBIX CHCTEM B JKUBOH H
HCE>KUBOH apupoac u HpaKTH‘ICCKOﬁ JKHU3HH YCJIOBCKA. 3MyJ'IbCI/II/I U CYCIICH3UU B CTPOUTCIILCTBC,
MUIIEBON U MEIULIMHCKOMN MPOMBIIIJICHHOCTH, KOCMETHUKE.

Tema 7.

1.7. PactBopsr
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Boma. Pacteoper. PactBopcrme. Boma kax pactBoputeias. PacTBopmMOCTE BEIIeCTB.
HaCbIH.[eHHbIC, HCHACBIIMCHHBIC, TNCPCCHIIICHHBIC PACTBOPHI. 3aBI/ICI/IMOCTb PacTBOPUMOCTU Ta30B,
SKUIKOCTEH M TBEPABIX BEIISCTB OT Pa3indHbIX (PAKTOPOB. MaccoBast J0JIs pAaCTBOPSCHHOIO BEICCTRA.

DICKTPOIUTHICCKAS AUCCOLMALIUS. DICKTPOIUTBI U HEAICKTPOIUTHI. DJICKTPOTUTHUCCKAS
JUCCOIMaIisI. MeXaHU3MBI SIICKTPOTUTHUCCKON TUCCOHAIIAH I BCIICCTB C PA3THMIHBIMU THITAMH
XUMUYCCKOH cBsi3u. [ maparupoBaHHBIC W HETHAPATHPOBAHHBIC HOHBI. CTCICHD DICKTPOIUTHICCKOM
muccoumarmu.  CumpHbie W caadeie  3ackTponuthl. (OCHOBHBIC — MOMOKCHUS — TCOPHUH




SICKTPOIUTHICCKON auccorranii. KucmoTel, OCHOBAHHS U COMH KaK SICKTPOIUTHL.

JlaGoparopuas padoTta. IIpurotoB/ieHue pacTBOpa 3aAaHHON KOHICHTPALIHH.
JlaGoparopuas padota. Peakumu, uaymiue ¢ oOpa3oBaHUEM OCAKA, ra3a U BOIbI.

CamoctosteneHas pabota obOyuaromuxcs. Kpucrammoruaparel. [lpumenenue Boapl B
TCXHHUYCCKUX LCTAX. KecTrocTs BOABI U CHOCO6I>I CC YCTPAHCHU:L. MI/IHepaHLHbIC BOJBI.

Tema 8.

1.8. OcHOBHBIC K1aCChl HCOPTAHUYECCKUX U OPTAHUYCCKUX COCTUHCHUI

16

Kucaorer u ux ceorictBa. Kucimorer kak QJICKTPOJIUTHI, UX KJ'IaCCI/I(bI/IKaLII/IH o pasInIHbIM
MpH3HAKaM. XHWMHYCCKHEC CBOHCTBA KHCIOT B CBETE TCOPHUHU JIICKTPOTUTHUYCCKOH TUCCOLMALHHL
OcoOeHHOCTH B3aUMOJCHCTBHS KOHLICHTPHPOBAHHOW CCPHOW M A30THOM KHCIOT € METa/LIaMHL.
OcHOBHBIC CITOCOOBI TIOTYUCHHUS KHCTOTHI.

OcuHoBanmss u ux cBodictBa. OCHOBaHHMS Kak »3JCKTPOIMTH, WX KIacCUPHKALHS IO
Pa3IUMYIHBIM TIPU3HAKaM. XHAMHAYCCKHUE CBOMCTBA OCHOBAHHH B CBETC TCOpUU SHGKTpOHI/ITI/I‘ICCKOI\/'I
JUCCOLMAIMHU. Pa3ioKeHHe HEPAaCTBOPUMBIX B BOJAC OCHOBaHWH. OCHOBHBIC CHOCOOBI MOIYUCHUS
OCHOBaHUI.

Comu m ux cpoiictBa. Comn kak snekrponutbl. CONU CpeIHHE, KUCTIBIE W OCHOBHEIC.
XHMHUCCKH CBOMCTBA CONCH B CBETC TCOPHM DJNCKTPOIUTHYCCKOH auccoumanmy. CrocoOwr
rosTyaeHus coser. I mapomms coneit.

Oxcugsl u ux csoiictBa. Coseobpasyiomue u HecosncoOpasyomue okcuabl. OCHOBHBIC,
aM(OTCPHBIC W KHUCIOTHBIC OKCHABL. 3aBUCHMOCTh XapaKTepa OKCHIAA OT CTCHCHH OKHUCIICHHS
00pa3yIoIero ero Merania. XuMHISCKUE cBolicTBa okcuaoB. IlonyiueHrne OKCHIOB.
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JlaGoparopuas pabora. McmbeiTaHue pacTBOPOB KHUCAOT MHAMKAropamu. Bzaumogeicreue
METAIUIOB € KUCTIOTaMH. B3anuMoAeHCTBIE KHCIOT ¢ OKCHIAMH METAUIOB. B3anmonelicTere Kucior ¢
OCHOBAHUAMU. B3anMocHCTBHIE KUCITOT ¢ COMSIMHE.

Hcnpitanpne pacTBOpoB Imenoded HMHAMKaTopamMu. B3amMopmeicTeBue memodeld ¢ COIIMH.
PasnoxeHne HEPaCTBOPUMEBIX OCHOBAHHU.

CamocrositenbHast  pabota  oOyuaromuxcs. MCnonp3oBaHHE  CEPHOHM  KHCIOTHI B
MPOMBIIIIIICHHOCTH. E,Z[KI/IC CJI0YH, UX UCIIOJb30BAHUC B IMPOMBIIIJIICHHOCTHU. FameHaH U HCramcHasda
H3BCCTD, €€ MPUMCHECHHE B CTPOUTENLCTRE. | HUIIC 1 ajebacTp, THICOBAHHUC.

Tema 9.

1.9 Xumuueckue peaximmn

10

10




Konmponsnas paboma no memam: Xumusi — Hayka o Bemectax. CTpoeHue aroma.
Iepuoamaecknii 3axoH u Ileproanueckas cucrema xumuaeckux aneMenToB JI. WM. Menzneneesa.
Crpoenue BemiectBa. [lonmumepsl. JucnepcHbie cuctembl. PacTBopel. OCHOBHBIE KJIACCHI
HEOPraHUYEeCKHUX U OPraHUYeCKUX COCIUHEHUM

Krnaccudukamus XUMHUYSCKUX peakiuuil, PEakiiu COCAMHCHUS, PA3IOKCHUS, 3aMCIICHUS,

oomena. Karanutuueckue peakuun. OOpatumbiec W HEoOpaTUMbIC pEakUMH. | OMOTCHHBIC H 2
TCTCPOTCHHBIC PEAKLHMU. JK3OTCPMHUUCCKUE H SHAOTEPMUYCCKHE peakiuu. Termmosod 3ddekr
XUMHYICCKHX peakuui. TepMOXUMUYCCKHE VPABHCHHUSL.
JlaGoparopuas pabota. ['maponus coneii pa3iuyHOTO THIIA. 2 2
CamoctosTtensHas paboTta obyuarommxcs. DakTopsl, BAMAIOMIEC HA CKOPOCTh XUMHUYECKON 4 1
peakuuu. [lpupoma pearupyrommx BemiecTs. Temmeparypa (3akon Bant-I'odda). Konuenrparus.
KaramazaTopsl u kartanu3. romMo- W T'ETCPOTCHHBIM, MX MEXaHH3Mbl. DEPMCHTH, WX CpPaBHCHHE C
HEOPraHHMYECKHUMHU KaTaIH3aTopaMu
Tema 10. 1.10. OxucauTe TbHO-BOCCTAHOBUTEIBHBIC PEAKLIMU. JICKTPOXUMHICCKHUE TPOLIECCHI 9
OxucIuTenpHO-BOCCTAHOBUTEIbHBIC peakimu (CreneHp okucneHus. BoccraHoButenn wu 4 2
oxucmurenn. OKUCICHUE H BOCCTAHOBICHUE. XUMHUYCCKUEC HCTOYHUKH TOKA
JlaGoparophuas pabora. BzaumoaeiicTBie METAIOB ¢ HEMETAIAMH, 4 TAKXKE C PACTBOPAMHU 2 2
CONiCH U pacTBOpaMH KUCIOT. B3auMoaeiCcTBHE CEPHOU U a30THOM KHUCIOT ¢ MEAbI0. OKHCIUTEIbHBIC
CBOWCTBA ICPMAHTaHATA KAJIUS B PA3IUYHBIX Cpeaax.
CamocTtosTenbHas padoTa OOyYarOUIUXCs | albBaHUYCCKUE SICMCHTHI, MPUMCHACMBIC B 3 1
JKU3HH: CBUHIIOBAS aKKYMYJATOpHAs Oarapes, HUKEIb-KaIMHICBbIC OaTapey, TOTUTUBHEIC 3JICMEHTHI.
[IpaxTHyeckoe MPUMCHEHUE BIEKTPONIN3A.
Tema 11. 1.11. Knaccudurarms semects. IIpocTeic BemecTBa 13
MeTtamasl. OCOOSHHOCTH CTPOCHUS AaTOMOB U KPUCTALIOB. DU3MICCKUE CBOWCTBA METAJLIOB. 6 1.2

Knaccupukaumss MeTaqsioB mno pasaWdHBIM PH3HAKAM. XHMHUYCCKHE CBOWCTBA MCTAILIOB.
JNECKTPOXUMHUUCCKUHN P HAMPSDKCHUHA METANIOB. MeTannoTepMust.

Obmme cmocoOwl momyueHuss Metawios. [lonarne o metamnypruu. Ilupomerammyprus,
THAPOMETAUTYPIUst M 3ICKTpoMeTauTyprist. CIUiaBbl YSPHBIC M [IBETHBIC.
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Hemeranmel. OcoOeHHOCTH CTpOocHHMsS aroMoB. HeMmeTamasl — MOpPOCTHIC  BEIISCTBA.
3aBHCUMOCTH CBOWCTB raJIOreHOB OT UX noJoxkeHus B [lepuoauueckoii cucreme.

JlaGoparopuas paGora. Ilomyuenue, coOupaHHe U pacmo3HABAHHC Tra30B. PericHue 2
IKCIICPUMCHTATBHBIX 33/ad. 2
JlaGoparopuas pabota. O3HAKOMIICHHE ¢ KONICKIMCH pPyA. 3akaaka U OTIYCK CTaJH. 2
O3HaKOMJICHHE CO CTPYKTYPaMH CEPOro U OSJIOro YyryHa 2
CamocrosiTenibHast  pabora  oOyvarommxcsi.  Kopposust  MeTamioB: XuMUYeCKas W 1
JJACKTPOXUMUYCCKAS. 3aBHCHUMOCTh CKOPOCTH KOPPO3MU OT YCIOBHH OKPYKAOUICH CPCIbl. 3
Knaccudukarus KOppo3uun META/UIOB MO pasaudHbiM mpusHakam. CoocoObl 3alUThl METALUIOB OT
KOPPO3HUH.
Tema 12. 1.12. Xumug 37¢MEHTOB 10
XuMust SIEMEHTOB. S-IEMEHTBI.d-DJICMCHTBI 4 2
CamoctostensHas pabota obyuaromuxcs Boma. Pons Boxel kak cpemooOpasyroimero 6 1
BEIICCTBA KJICTKU. JKOJOTHICCKUE ACTICKTHI BOIOTIOIb30BAHUS.
Katvonpl mICIOYHBIX METAIOB KAK BAKHCHINAS XUMHUYSCKass (OopMa UX CYIICCTBOBAHUS,
PETYISTHBHAS POJIb KATHOHOB KA W HATPUA B )KHUBOM KieTke. [IpUpOaHBIC COCTUHCHUS HATPHUS U
KaJTUsl, MX 3HAYCHUE.
Tema 13. 1.13. XumMus B )KxM3HU 0OLIECTBA 5
XuMust 1 MPOU3BOACTBO. XUMHS B CCIBCKOM XO3IUCTBC. XHUMHS U JKOIOTHI. XUMHA H 2 1
MOBCEIHCBHAS JKU3Hb YCIOBCKA.
CamocrositenibHas pabora  oOyuarommxcss OTPUIATSIPHBIC TOCICACTBHS MPUMCHCHHS 2 1
MECTUIMAOB ¥ 00ppr0a ¢ HuMHU. XUMH3alHs )KUBOTHOBOACTBA. JloMallHss anTexa.
Konmponwvuas paboma no memam Knaccudpuxammsa semects. Ilpocteie Bemecta. Xumus 1 1
37CMEHTOB. XHUMUS B JKU3HH 00IICCTBA
Pasaen 2. OPTAHMYECKASI XUMMSI 109
Tema 14 OCHOBHBIC OHATHSI OPTraHUYCCKON XUMUH TCOPHS CTPOCHUS OPraHUICCKUX COCAUHCHUI 1
OCHOBHBIC TIOHATHSI OPTAaHHYCCKON XMMUU U TCOPUS CTPOCHHUSI OPTaHUYCCKUX COCAMHCHUI 4 1

Ilpeamer oprammueckott xumud. [IpUpoxHBIC, WUCKYCCTBCHHBIC W CHHTCTHUCCKHUC OPTAHHUCCKUC
BemiecTBa. CpPaBHCHUC OPraHUYCCKUX BCIISCTB ¢ HCOPTraHHUYCCKUMHU. BaleHTHOCTh. XHUMHUUCCKOS
CTPOCHHE KAaK MOPSI0K COCTUHCHUS ATOMOB B MOJICKYITBI TTO BAICHTHOCTH.

Teopust crpoeHust opranuueckux coeaudeHuii A M. byrneposa. OCHOBHBIC MOJOKCHUS
TCOPUU XUMUICCKOTO CTpocHus. M3omepus u n3omepbl. XuMU4IeCKUE HOPMYIIBI 1 MOICIH MOJICKY T B
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OPTaHUYECKON XUMHUH.
Knaccudukamus opranndeckux BemiectB. Krmaccudukaiuss BEIIECTB MO CTPOCHHIO
VIJICPOAHOTO CKEeTa W HAMW4uio (GyHKUHOHAIbHBIX rpymm. ['omomorn u romomorms. Hauama

HomeHkarypsl IUPAC.
Knaccudpukanms  peakuuii B opraHwdeckodl  xuMuu. Peaknmu — mpHCOCIHHEHUS

(ruapupoBaHus, TaJOTCHUPOBAHMS, THMAPOTATOTCHHUPOBAHMS, TMApaTannu). Peakiyu OTHICIIICHUSA
(meruapupoBaHus, JAETHAPOTANOTCHHUPOBAHMS, Aeruapartaunu). Peaxiymn 3amemenus. Peaxiun
HU30MEPHU3ALIMH.

JlaGoparopnas pabota. M3rotoBieHne MOACICH MOJICKYI OPTaHUICCKUX BEIISCTB

CamocrosTensHas pabota obyuaromupxcs KpaTkuii ouepk HCTOPHH Pa3BHTHS OPTaHHYCCKOU
xuMud. Butamm3m u ero kpymenue. 3JHadenune Teopuu A.M. Byrneposa ansa pa3BuTHA
OpPraHUYCCKOW XHMHH H XHMHUYCCKUX MPOrHo30B. OCHOBHEIC HANPABICHHS PAa3BUTUSA TCOPUH
crpoecauss A M. bytneposa. buonoruueckoe 3HAUYCHHE ONTHUYCCKOW u3oMepuu. Biaumvuoe
BIMSHHAC aTOMOB B MOJCKYJIAaX OPraHHYCCKUX BEIICCTB. JICKTPOHHbIC 3(QQEKTHl aTOMOB H
ATOMHBIX IPYIII B OPraHUYECKUX

Tema 15

2.2. IlpeeapHbIC VITICBOAOPOIBI.

AJKaHBI. TOMOJOTHYCCKUN PsJ, H30MEPHS W HOMCHKIATYpa aNKaHOB. XHWMHUYCCKHEC CBOWCTBA
ajJkaHoB (METaHa, 3TaHA). TOPCHHE, 3aMEINCHHE, Pa3NiokeHue, acruapuposanue. [IpuveneHvie
AJKAHOB HA OCHOBE CBOMCTB. L MKiI0aIKaHbI.

CamocrosarensHas paboTta oOyuarompxcss HoMeHKnaTypa amkaHOB M AJKUNBHBIX 3aMECTHTCICH.
®dusnueckue CBOMCTBA AIKAHOB. AJTKAHBI B TPUPOL.

Tema 16

2.3. DTUICHOBEIC H JUCHOBBIC YITICBOIOPOIbI

AJKeHbl. DTHICH, €ro MONYYCHHE (ACTHIPHPOBAHHMCM 3TaHA, ACMOIMMEPH3ALUCH TMOTHITHIICHA).
lomonoruvecknii psa, wu3oMepus, HOMCHKIATYpa AaNKCHOB. XHMHYCCKHC CBOMCTBA OTHICHA:
TOPCHHUE, KAYCCTBCHHBIC PCAKLINH (OOCCIBCUMBAHUE HOXHOW BOJIBI U PACTBOPA MEPMAHIaHATa KATU),
ruaparanys, noauMepusars. [IpuMeneHne 3THIeHa Ha OCHOBE CBOICTSB.

Huenel uw kayuykd. IloHATHE O [OUEHAX Kak VIIEBOAOPOJAX € JBYMS JBOHHBIMH CBSI3SIMH.
ConpspreHHBIC AUCHBI. XUMHUICCKUE CBOMCTBA OyTaaueHa-1,3 u nzonpeHa; 00CCHBSYHBAHUC HOAHON
BOJBI U HOJIUMEPHU3ALHA B KayayKu. HaTypanbHBIH 1 CHHTETHUECKUE KayayKu. Pesuna.
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CamocrosarenpHas pabora oOyvaromuxcs: THIBI MOMAMEPHBIX LCTICH: THHEHHBIC, Pa3BETBICHHBIC,
cumreie. [loHarne o crepeoperyipHeIXx nonmMepax. IloauMepsl  TEpMOIUTaCTHYHBIE U
tepmopeakTuBHble. [IpencraBaeHHe O mmacTMaccax M anacromepax. [loaMaTHUICH BBICOKOTO U
HHU3KOro JaBJICHUA, €TI0 CBOMCTBA U NPUMCHCHHC.

Tema 17

2.4. AlleTUICHOBBIC YIIEBOJOPOMBI

Ankunbl, AtetnicH. XUMHUSCKUS CBOWCTBA ALICTUICHA, TOPEHUE, OOCCIBSUMBAHNE OPOMHOM BOJIBI,
MPUCOCAMHCHUE XJIOPOBOAOPOAa U ruaparanus. IlpuMeHCHWE aleTHICHA HA OCHOBE CBOWCTB.
MekkmaccoBas U30MCPHS ¢ ATKATUCHAMMU.

CamoctosgrenpHas pabota  obOyuarommxcs  [IpuMeHEHHE — AUCTHUICHOBHIX — VIJICBOAOPOJOB.
[Nomusunmnanetar. [lonyuenne ankuHoB. [lonyueHue aneTuneHa MAPOTU3OM METaHa U KapOHMIHBIM
METOJOM.

Tema 18

2.5. ApoMaTHIECKUE YIICBOOPOIbI

Apensl. benzon. Xumuueckue cBoMCTBa OCH30/1A; TOPCHHUE, PEAKLIUK 3aAMCIICHHS (TaTOrCHUPOBAHUE,
HutpoBanue). [ [pumeHeHHe OSH30/1a HA OCHOBE CBOWCTB.

JlaGoparopuas pabora. Yriesoaopoasl. OTHOLICHUE METAHA, STUICHA, AlICTHICHA U OCH30/1a
K pacTBOpaM mepmaHraHaTta kaaus u OpomHol Boxe. [lonydeHue sTuncHa peakuueii AeruapaTaluu
9TaHOJIA, AUCTUICHA — THAPOJU30M KapOHIQ KaJIbLIHSL.

CamoctostensHas pabora obyuarompxcs [lpuMeHeHne u moayueHue apeHos. Ilpupoansie
HUCTOYHHMKHA  apOMAaTHYCCKUX  VIVICBOAOPOAOB. Apomarusamms alKaHOB W LUKIOAIKAHOB.
Anxunuposanue OcH307a.

Tema 19

2.6. IlpupoaHbIc UCTOTHUKH VITICBOIOPOAOB

IIpupoaHbIE HCTOYHUKH YIJIEBOAOPOAOB

KonTtponpnas pabora mo temam Ilpenmer opranmueckod xumuH. Teopws CTpOeHHS
opraHuueckux coeauHeHUH. [lpeaenpHeie yriaeBoaopoas! . DTUICHOBBIC H JUCHOBBIC YIIICBOAOPOMBL.
AUETHICHOBBIE  YITICBOJOPOABI. Apomarmieckue yriaesogopoabl. [lpupogneie  HCTOYHHMKH
YIIIEBOJOPOJIOB.

JlaGoparopHass  paboTa. Komnexkmus  «IIpupoaHele HCTOYHHKH — YIJICBOXOPOJIOBY.
OmnpenencHue HanWuMs HEOPEACTIBHBIX YIJICBOJOPOAOB B OCH3MHE W KepocuHe. PacTeopumocTh
pasnuuaHbIX HeQTenpoayKToB (OCH3MH, KEPOCHH, MU3CTBHOC TOILTMBO, Ba3ciHH, mapaduH) APYT B

Apyre.
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CamoctosaTensHasg padoTta obyuaromuxcs Pazmuunsie Buael kpekunra, padorst B.I'. Lllyxosa.
WNzomepuzanms ankaHOB. DKONOTHYCCKHE ACICKTHl JOOBIYHM, NEepepabOTKH M UCTONb30BAHHS
FOPIOYHX HCKOTIACMBIX.

Tema 20

2.7. T'uapOKCHUIBHBIC COCTUHCHUS

Couptel.  IlonyueHne osTaHonma OpOKEHMEM TJIFOKO3bl W TUApaTalyield  STHICHA.
IMuapoxcuneHas rpynna kax (yakiuonanbHas. [loHATHE 0 NpeAeIbHBIX OJAHOATOMHBIX CIHMPTAX.
XHMHUCCKHE CBOWCTBA 3TAHONA. B3AUMOACHCTBHC C HATPUEM, OOPA30BAHHE MPOCTHIX H CJIOKHBIX
3¢upoB, OKHCICHHEC B ampAcrui. lIpuMeHeHHE 3TaHONA HAa OCHOBE CBOMCTB. AIIKOTOIH3M, €ro
MTOCNIEACTBHA U PEAYIIPEIKACHIE .

I'maneprH kak mOpeacTaBUTENIb MHOTOATOMHBIX CnUpTOB. KadecTBeHHas peakiws Ha
MHOTroaroMHble ciiupThl. [Ipuvenenne raumneprHa.

Gcnon. duznueckue W XHUMUUCCKUE CBOHCTBA (eHona. B3amMmHOEe BIHSAHHE aTOMOB B
Monekyiae (EeHONA: B3aUMOICHCTBHEC € THAPOKCHIAOM HATpHS M a30THOU kuciaotod. Ilpumenenue
(heHOIA HA OCHOBE CBOWCTB.

JlaGoparopuas pabora. M3yuenue pactBopuMOCTH CIUPTOB B Boae. OKHUCICHHEC CIHPTOB
Pa3TUIHOTO CTPOCHHs XPOMOBOH cMmechto. [lomyuenue auarunosoro sdupa. [lonyueHue rauunepara
MEIH.

CamocrositenibHas pabota odydaromuxcst OTACIBPHBIC TPSACTABUTSIH AIKAHOJI0B. MeTaHO,
Cro MPOMBIINIJICHHOC IIOJYUYCHHUC U MNPUMCHCHUC B IIPOMBIIIICHHOCTU. BI/IOHOFI/I‘ICCKOC ,Z[CI\/'ICTBI/IC
metaHona. CrieunpuIeckue CrocoObl MOMYUCHHS STHIOBOrO CHpTa. PH3HOIOrHYCCKOS ACHCTBHC
STAHOJIA.

Tema 21

2.8. Anpaeruasl U KETOHBI

Anpaeruapl. llomstue o0 ampaerwgax. AnpaerugHas TPymna Kak (YHKIHOHATBHAS.
dopmanpaerug U €ro CBOHCTBA. OKHCICHHE B COOTBETCTBYIOIYKO KHCIOTY, BOCCTAHOBIICHHC B
coorBeTcTBytoIui crnupt. l[logyueHne anpaerugoB OKHCICHHEM COOTBSTCTBYIOUIHX CITHPTOB.
ITpumenenne dopmanbIeruia Ha OCHOBE €T0 CBOMCTB.

JlaGoparopuas paGora. OKHCICHHE 3TAHOIA B 3TAHAIP PACKAICHHOW MCTHOW MPOBOJIOKOH.
Monayuenne denomodopmanpaerugHoro mnoammepa. M3ydeHHE BOCCTAHOBHUTCIBHBIX —CBOMCTB
AJIbACTHIOB. PEAKIHS «CCPEOPSHOTO 3epKaaa», BoccTaHoBICHHE riapokcnaa mean(ll).

CamocrostenpHas pabota obyuaromumxcs [IpuMeHeHHE anbaerHAOB U KETOHOB B OBITY H
MMPOMBIIIJICHHOCTH. AJIbICTH/IBI U KETOHBI B Tpupoae (3dupHbie Macia, HEPOMOHEI).
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Tema 22

1.9. KapGoHOBBIC KHCTOTHI M UX IPOU3BOIHEIC

12

KapGonoseie kucnotel. Ilonsarue o kapbonoBrex kuciotax. KapOokcunpHad rpymma kak
¢yHkumoHanpHasA. ['oMonornuecknii psax  OPEACTIbHBIX OXHOOCHOBHEIX KapOOHOBBIX KHCIOT.
[Tonyuenne kapOOHOBBIX KHCIOT OKHCICHHEM albACTHIOB. XHMHYCCKHE CBOHCTBA YKCYCHOM
KHCJIOTHL. OOIIKE CBOWCTBA ¢ MHUHCPAIBHBIMU KHCIOTAMHU W peakuwms stepudukammn. [Ipuvenenve
VKCYCHOH KHCTIOTHI HA OCHOBE CBOMCTB. BRICIIHE JKUPHBEIC KHUCIOTHL HA MPHMEPE MATbMUTHHOBOU H
CTEapUHOBOM.

Cnoxapie 3¢pupsl U kupel. [lonyueHue ciaokHBIX 3QUpOB peakuuel 3TepHPUKALIH.
Cnosxubie 3¢HUpH B pupoae, ux 3HaucHue. [IppuMeHeHNE ClTOKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Kuper xax cnoxnbie 3¢upb. Knaccudukanms xupoB. XUMHUYECKHE CBOWCTBA JKUPOB:
THIPOJIN3 U MM IPUPOBAHKE JKUIKHX JKUPoB. IIprMeHEHHE )KHUPOB HA OCHOBE CBOMCTB. MEbLIa.

JlaGoparopHas paborta. PacTBOpEMOCTE pasznMYHBIX KapOOHOBBIX KHCJIOT B BOJC.
BzaumozeiicTBue yKCYCHOH KUCIOTHI ¢ Metautamu. Ilomydenue mzoammioBoro sdupa yKCycHOH
KHUCJIOTHI.

CamoctosTensHas paboTa obyuaromuxcs bruonorudeckas poib *KHPOB, UX UCIOIb30BAHNE B
OBITY M MPOMBILIICHHOCTH. MbuTa, CyIqHOCTh Moromero AcicTBui. OTHOLICHHE MBLIA K KSCTKOH
BOJC.

Tema 23

2.10. Yrnesoam

VraeBoapl. YriaeBoAwl, ux kiaaccuuramms: MOHOcaxapuAsl (IVIFOKO3a, (PpyKTo3a),
Jucaxapuabl (Caxaposa) U mojaucaxapuabl (KpaxMaa v ICILII0N03a).

I'mroko3a — BEIECTBO ¢ ABOMCTBEHHOM (DYHKIIUCH — albACTHIOCIUPT. XUMUUCCKHAC CBOMCTBA
TTFOKO3BI. OKHUCIICHHE B TIIOKOHOBYIO KHCIOTY, BOCCTAHOBICHHC B COPOWT, CIIMPTOBOC OPOJKCHUC.
IIpnmenenne TIIOKO36I HA OCHOBE CBOWCTB.

3HaUCHHUE VITICBOAOB B XKHBOH MpUpoAe U »ku3HH yenoseka. ducaxapuael. [lonncaxapumabl.

JlaGoparopuas paborta. Peakums «cepeOpstHOrO 3¢pkana» TIUIIOKO3bl. BzanmoaehcTeue
[TIOKO3E ¢ ruapokcnaoM meau (1) mpu pasmuusex Temneparypax. JeHcTBre aMMHAYHOTO PacTBOPA
okcuaa cepebpa Ha caxaposy. OOHapy)eHHUE JaKTO3bI B MOJIOKE. JleliCTBHE oA HA Kpaxmall.

CamoctostensHas pabota oOyvaromuxcs bromoruueckas ponb YrieBOJOB, X 3HAUCHHE B
JKU3HH YeJIOBCKa M 00IIECTBA.

Tema 24

2.11. AMuHBIL, aMUHOKHCIOTHI, OCIKH

Awmunel, [onstue 00 amunax. AaugarHuecKue aMUHBL, WX KJIACCHU(HKAIMS U HOMCHKIIATYPA.
AHWINH, Kak OpraHuyecKkoe ocHoBauue. llomyueHue aHwinHa W3 HuTpoOeH30ma. lIpumeHcHuHe
AHWJIMHA HA OCHOBE CBOICTB.
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AMUHOKHCTOTB. AMHHOKHCIOTH Kak am(poTepHble AH(YHKIMOHATIBHBIC OPTraHHUCCKHE
COEIUHEHUA. XUMHYECKHE CBOMCTBA AMHHOKHCIIOT. B3aMMOACHCTBHE CO INEIOYaMM, KHCIOTaMH H
apyr ¢ gpyroM (peakuus momukoHacHcanww). [lenmruanas cBsa3p W monmumentuabl. llpumenenue
aMHHOKHCIIOT HA OCHOBC CBOMCTB.

benxu. IlepBuuHas, BTOpUYHAs, TPETHYHAS CTPYKTYpHl OCIKOB. XWUMHUYCCKHC CBOHCTBA
OCITKOB: TOPEHHUE, ACHATYPALH, THAPOIN3, LBCTHBIC peakuud. buonoruueckue GyHKIUHN GSITKOB.

[Tomumepsl. benku u nonaucaxapugpl Kak OHOOTHMEPBL.

JlaGoparopuas padora. PactBopenue GenkoB B Boae. OOHApY:KCHHE OCIIKOB B MOJIOKC H B
msichoM Oympone. [lenarypaumst pacrBopa Ocika KYpPHHOrO silia CIHPTOM, PacTBOpaMH COJICH
TAMKCJIBIX MCTAJIJIOB U IIPU HAI'PCBAHUU.

CamoctosTenpHas pabota o0yvaromuxcs AMHHOKanpoHOBas Kuciota. KampoH kak
OpCACTABUTC/Ib NMOJIUAMHUIAHBIX BOJIOKOH. HcnonaszoBanne ruapom3a 66.]'[1(0]3 B MPOMBIIIJICHHOCTU.
[Momusuamnxnopua, nomurerpadropatwicH (teduon). PeHonoGopManbIETHAHBIC IUIACTMACCHI.
Lemnymona. ITpoMBITIIICHHOEC IPONU3BOACTBO XUMHUICCKHUX BOJOKOH.

Tema 25 2.12. AzoTcoaepkalue re TePOLMKINICCKUE COSAUHCHHS ., HyK/ICHHOBBIC KUCTOTHI
A30TCOAEPKAIKE TSTCPOLMKIHUCCKUE CoeaAnHeHIUs. HyKICHHOBBIC KUCIOTHI
CamocTostenpHas padoTa odyuaromuxcs; KoMmieMeHTapHOCTh A30THCTHIX OCHOBAHUE. Perumukarus
HJHK. Ocobennoctu crpoenus PHK. Turmer PHK u nx 6nonoruueckue hyHKIUH.

Tema 26 2.13. bHONIOru4YecKky akTUBHBIC COCIMHCHUS

buonornueccku akrupHbIC cocanacHu. DOepMeHTH. Butamunet. ['opmonsr. JIlekapcTsa.

Koutponbras padora mo tTemMam YrieBOAbl. AMHHBI, aMUHOKHCIOTHI, OCAKU. A30TCoaSpKaIIme
TCTCPOLUKIMICCKAC COCANHCHU. HYKICHHOBBIC KUCTOTH. BHOOTHYCCKH aKTHBHEIC COCIMHCHUS.

CamocrosrenbHas paboTta 00yYaromUXCcs: 3JaBUCHMOCTb aKTHBHOCTH (PEPMEHTOB OT TEMITCPATYPhl U
pH cpenpi. 3nadeHue GhepMEHTOB B OHOJOTHH U IPUMCHECHUC B MPOMBIIIICHHOCTH.
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HuddepeHpoBaHHbIN 3a4eT

BCEI'O:

222

EXE3
Y poBHU OCBOCHHS:

1. — 03HAKOMUTEIBHBIN (Y3HABAHUC PAHEC M3YUYCHHBIX O0BEKTOB, CBOMCTB);

2. — PENPOAYKTHBHBIN (BBIIOIHCHHE ACATEIBHOCTH MO 00pa3uy, HHCTPYKIHH WIN TOA PYKOBOACTBOM)
3. — IPOAYKTHBHBIH (IITAHUPOBAHUE U CAMOCTOSTEIBHOC BHINIOTHCHHE JCATCIBHOCTH, PCLICHHIEC MPOOICMHBIX 3a1a4)
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3. YCJIOBUA PEAJIN3AIIMN YYEBHOM TUCIIUITIINHBI

3.1. TpeGoBaHusI K MUHUMAJIbHOMY MAaTE€PHAJIbHO-TEXHUYECKOMY
o0ecrneYeHn 10

Peammzanust y4eOHON mucuumuinHbl TpeOyeT Hanuuus Y4eOHOro KaOWHeTa
«XUMUD).
O6GopynoBanne yueOHOro KabuHeTa:

Crneumanu3upoBaHHas MeOellb, J0CKAa MAapKEpHas, MYJIBTUMEANUIIHOE
obopynoBanue: 3kpan Screan Media 2x2,

npoekrop EpsonEB-X12, mkad nHactennslii, HoyTOyk FUJITSU FINBB29,
KOJIOHKM Sven, kadean kommyTanuu HabGop juist mpoBeacHUs 1a0oparopHbIX padoT

Habop s npoBeaeHust AEMOHCTpalnid

Habop XxuMHu4eCKHUX peaKTHBOB

CrakaH ¢ mkajnoi

Xanar JlaGopant (96-100/170-176)

[IIxad mnns naboparopuoit mocyast JIK-800 LIIJITT (800x450x2010)

HINATENb JI/A3bIKA JBYXCTOPOHHUIA

[ITaruB aeM. XuMm.

[MITaruB neMOHCTpALL.

[IItatuB A npoOUpoK

[IIrarus naboparop.

ONEKTPOIIUTKA

TepMoMeTp KU L.

Tepmometp nmabd. 100C

3aKUM BUHTOBOM

3axuM TPOOHPOUHBIN

3@KUM NPY>KUHHBIA

Koun." Anrtomunmii"

Koun."Munepaist”

Komn."Crekino"

Kon."UyryH u crans

Kon."IITkama tBepa."

Konnekuus « MuHepaiabHbIe y1OOPEHUS»

Konnekuus «KaMeHHBIH yroyb U TPOAYKTHI €70 MepepadboTKM»

Konnekuus «KaMeHHBIH yroib U MPOAYKTHI €r0 nepepaboTKM

Komnekuus «Ilmacrmaccen»

Komnexnusa «BomokHa»

Komrnekr aromoB

Komuiekr epruei

Komrekr Mmoaeneit

KoMmiekT Moaeneid aToMOB [T COCTABIIEHUS] MOJIEKYJT CO CTEPKHSAMHU

Konyc Tpen.

Jloxkka s cokuranus
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[wmanap 1- 250- 2 ¢ HOC
HaGop marep. xumus
Habop ckisinok 30m
KomrnekT yueOHO-HAMTAIHBIX CTEHI0B TUCHUTUIHHBI « X UMUSD)
Cerka acbecroBas 15 * 15
Tabnuia "l[lpaBuna TexHUKM Oe30mMacHOCTH B KaOuHeTe xumuu'"' 70 Ha 100
BUHWUII
bymara unaukaropHas
Becesl anekrponnbie (Tounoctsb 0,01; 1o 200 1)

Texnnueckue cpeacrsa 00y4eHus JEKIHOHHBIX Ay IMTOPHIA:

Peammzanus y4eOHON aucuMIUMHBL TpeOyeT HaIWuusl YYeOHbIX KaOWHETOB,
OCHAUICHHBIX MYJIETUMEIUIUHBIM 000PYA0BaHUEM — ayoumopus 119

-Okpan 3x2 LUMIEN MoTOpH30BaHHBII

-IIpoextop EpsonEB-X12

-llTxad HacTeHHBIH

-HoytOyk

Twun LI Mobile DualCore Intel Celeron B830, 1800 MHz
CucremHas miara FUJITSU FINBB29

Uurcer CUCTEMHOM TUIaThI Intel Panther Point HM70, Intel Sandy
Bridge

CucreMHas namsTh 1895 Mb

Bupneoananrep Intel(R) HD Graphics (773972 Kb)

Juckoseiit Hakonutenns  TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'B,
5400 RPM, SATA-III)

-Kononku Microlab

- KaGenn komMmmyTanum.

Ayauropus 211
-Okpan Didis2x2
-IIpoextop ASER
-llTxad HacTeHHBIH
-Komonku DNS
- KaGenu komMmmyTanmu
-HoytOyk (koHurypanus):
(- Tun LIT DualCore , 1600 MHz;
- Cucremnas mara Hewlett-PackardHPNotebook;
- Uuncer cucreMHoM miaTtel HEM3BeCTHO,
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- CucremHas namste 3944 Mb;

- Buneoanantep Intel(R) HD Graphics (1 I'b);

- Muckosbiitnakonurens TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400
RPM, SATA-III).

CocTaB yCTaHOBJICHHOTO JIMIICH3MOHHOTO MPOTPAMMHOTO 0OeCneueHus
(T10):

Windows 7x64 SP3

LibreOfficePortable 3.5

Stduviewer 1.6.180.0

GIMPPortable 2.6.12

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft OneNote 2010

Microsoft Project 2010

Microsoft Visio 2010

HaoZip 2.8.1.8782

SunRav TestOffice 6.0.0.655 Final

Konctpykrop TectoB 2551

[TomelieHne s caMOCTOSATENBHON padOThI

Crenmanu3nupoBaHHas MeOesb, KOMIUJIEKT KOMITBIOTEPHOU TEXHUKHU B COOpE
(cuctemublii 6510k Asus PABGL-MX\Intel Celeron, 1715 MHz\256 M6 PC2700
DDR SDRAM\ST320014A (20 I'6, 5400 RPM, Ultra-ATA/100)\ NEC CD-ROM
CD-3002A\Intel(R) 82845G/GL/GE/PE/GV Graphics Controller, moauTOp:
Proview 777(N) / 786(N) [17" CRT], xnaBuarypa, Mblliib. ); Foxconn
G31MVP/G31MXP\DualCore Intel Pentium E2200\1 I'b DDR2-800 DDR2
SDRAM\MAXTOR STM3160215A (160 I'b, 7200 RPM, Ultra-
ATA/100)\Optiarc DVD RW AD-7243S\Intel GMA 3100 monutop: acer v193w
[19"], knaBuaTypa, MbIllib.) ¢ BO3MOKHOCTBIO OAKITFOUEHUS K c€TH MIHTEpHET 1
oOecreueHust 10CTyNa B JJICKTPOHHYIO HH(POPMAITMOHHO-00PA30BATENBHYIO CPETY
benropoackoro I'AY; HacTeHHBIN TUIa3MEHHBIA TeneBu30p SAMSUNG
PS50C450B1 Black HD (mmnaronans 127 cm), ayamo-suaeo kadbens HDMI

Texnnuyeckue cpeacrsa 00y4eHus JEKIHOHHBIX Ay IMTOPHIA:

Peammzanus y4eOHON aucuMIUIMHBL TpeOyeT HaMW4uusl Y4YEOHBIX KaOWHETOB,
OCHAUICHHBIX MYJIETUMEIUIUHBIM 000PYAOBaHUEM — ayoumopus 119

-Okpan 3x2 LUMIEN MoTOpH30BaHHBIH

-IIpoextop EpsonEB-X12

21




-llTkad HacTeHHBIH

-HoytOyk

Tun LI Mobile DualCore Intel Celeron B830, 1800 MHz
CucremHas miara FUJITSU FINBB29

Uurcer CUCTEMHOM TUIaThI Intel Panther Point HM70, Intel Sandy
Bridge

CucreMHas mamsTh 1895 Mb

Bupaeoananrep Intel(R) HD Graphics (773972 Kb)

Juckoseiit Hakonutenns  TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'B,
5400 RPM, SATA-III)

-Kononku Microlab

- KaGenn komMmmyTanmm.

Ayauropus 211
-Okpan Didis2x2
-IIpoextop ASER
-llTxad HacTeHHBIH
-Kononku DNS
- KaGenu komMmmyTanmu
-HoytOyk (koHurypanus):
(- Tun LIT DualCore , 1600 MHz;
- Cucremnas mara Hewlett-PackardHPNotebook;
- Hurcer cucTeMHOM 11aTel HEn3BeCTHO,
- CucremHas namsth 3944 Mb;
- Buneoanantep Intel(R) HD Graphics (1 I'b);
- uckosbiitnakonurens TOSHIBA MQO1ABFO050 ATA Device (500 I'b, 5400
RPM, SATA-III).

3.2. Uudopmannonnoe odecrevyeHue 00y4eHus.
[TepeyeHb YyUEOHBIX U3TAHUNA, THTEPHET-PECYPCOB:
OcCHOBHbIE HCTOYHHUKH:
1. Caenko, O. E. Xumus 1 HEXMMUYECKUX CHCIUAIBHOCTEH: YYCOHMK [amst

cpennero npodeccuoHanibHoro odpazopanusi] / O. E. Caenko. - PoctoB H//] :
denuke, 2015. - 346 c. - (Cpennee npodhecCuoHaIbHOE 00Pa30BAHMKE)

HNuTepHer-pecypcenl:
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http://lib.bsaa.edu.ru - 9b benropoackoro Fr‘AY
http//znanium.com - 36C «3HaHNyM»
http://e.lanbook.com - 3BC «J1aHb»
http://ebs.rgazu.ru - 36C «AgriLib»

4., KOHTPO/1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWA YUYEBHOW

ANCUUNMNNHDBI

KoHTponb 1
ocyLlecTBnseTca

OLiEHKa  pe3y/bTaToB

npenogaesaresieM B  MpoLecce

OCBOEHUA

y4ebHOM
NpoBeAeHMS

AVUCLMN/INHBI
ayIUTOPHbIX

MPaKTUYECKNX 3aHATUNA, TeCTnpoBaHNA, a TakXKe BbINMO/IHEHNA O6yl-IaI-OLLI|I/IMI/IC‘r'|

VUHAVMBUAYASTbHBIX W TPYNMOBbLIX 3afaHuiA,
MPOBEPOYHbIX PaboT.

dopma NPOMEXYTOUHOI aTTecTalmm

CaMOCTOATE/IbHbIX U KOHTPOJIbHbIX

AngdepeHUMpoBaHHbI 3a4eT

Pe3ynbTaTbl 06yUYeHUs
(ocBOEHHbIE YMEHUS, YCBOEHHbI € 3HAHUS)

YMeHUNA:
Ha3blBaTb: M3YyYeHHbIe BELLECTBA MO «TPUBUA/ILHON» UK
MeX/AyHapo4HON HOMEHKIaTypam

ONpeaensTb: BaNEHTHOCTb U CTEMEHb OKMUCIEHUS XUMUYECKNX
3/IEMEHTOB, TUM XUMWUYECKOWN CBA3N B COEAMHEHMUAX, 3apsj
MOHA,  MPOCTPAHCTBEHHOE  CTPOEHWE  MOMeKyn,  Tun
KPUCTaN/IMYECKON peLLeTKM, XapakTep cpefbl B BOAHbIX
pacTBopax, OKWCMMTeNb W BOCCTaHOBUTE/b, Hanpas/eHue
CMELLIEHNS paBHOBECKS MOA, BAUSHUEM Pa3NNYHbIX (haKTOpOB,
N30MEPbI M FOMOMOrM, NPUHAANEXHOCTb BELLUECTB K pasHbIM
Knaccam HeopraHU4YeckmMx W OpPraHWYecKUX COeavHEeHWA;
XapaKTep B3aMMHOr0 BAMSIHWS aTOMOB B MOJEKYNax, TWMbl
peakLuin B HEOPraHWYECKON 1 OpraHNYECKON XUMUW;

XapaKTepun3oBaTb: S-, pP-, J-3/1eMeHTbl MO WUX MOMOXEHUIO B
Mepuognueckonr cucteme A.W.  MeHgeneesa;  obuyme
XUMUYECKME CBOWCTBA METa/N/IOB, HEMETaNIOB, OCHOBHbIX
KNacCoB HEOPraHUMYeckUX W OpraHWYecKUX COeAVNHEHWI;
CTPOEHME M CBOMCTBA  OPraHUYecKUX  COeAMHEHWIA
(yrnesofopoaos, CNMPTOB, (DEHOMOB, aberuaoB, KETOHOB,
KapOOHOBbIX KMC/IOT, aMWMHOB, aMWUHOKMC/IOT U YT/IEBOLOB);

®opMbl U MeTOoAbl KOHTpPONSA
N OLEHKMU
pe3ynbTaToB 06yUYeHUs

KoM61HMPOBaHHbIA:
NpaKkTUYecKne 3aHATHS,
peLleHue 3aaad, TECTUPOBaHNE,
KOHTPO/IbHas paboTa.
KOoMOBMHMPOBaHHBIA:
MpaKTUYecKne 3aHATS,
peLleHue 3a4a4, TeCTUPOBaHNE,
KOHTpPO/bHas paboTa.

KomM61HMPOBaHHbII:
NPaKTUYeCKMe 3aHATIS,
peLleHKe 3aaad, TECTUPOBaHNE,
KOHTpPO/bHas paboTa.
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0OBbACHATb: 3aBUCUMOCTb CBOWCTB XMMUYECKOr0 3/1EMEHTA U
O6pa3OBaHHbIX MM BELLECTB OT MNOJIOXKEHUA B nepl/IO,U,I/I‘-IeCKOI\/'I

cucteme AW, MeHgeneeBa, 3aBUCMMOCTb  CBOWCTB
HeopraHMyeckKMx BeLllecTB OT WX cocTaBa W CTPOEHUS,
NpupoAy XMMWYECKOW  CBA3M, 3aBMCUMOCTb  CKOPOCTW
XUMUYECKOM  peakuMM  OT  pas3fiMuHbIX  (DaKTOPOB,

peakUMOHHOM CMOCOBHOCTU OpraHNYecKUX COeAMHEHWA OT
CTPOEHUS UX MOJIEKYT;

BbIMOMHATL  XUMWUYECKUIA IKCNEepMUMEHT Mo pPacrno3HaBaHUIO
BaXKHENLLNX HEeOopPraHM4yeCckKnx un OpraHN4YeCcKnXx BELLECTB,
Nnoy4yeHUto KOHKPETHbIX BELLECTB, OTHOCALLMXCA K
M3y4YeHHbIM Kaccam COG,U'I/IHEHI/II‘/JI;

npoBoanTb  pacyeTbl MO  XUMUYECKUM

YPaBHEHUAM peakLuii

opmynam

OCYLLECTBMIAITb ~ CAMOCTOATE/NbHbLIA  MOUCK  XMMWYECKOW
NH(OpMaLMX C MCMNOMb30BAHMEM Pa3/IMYHbIX WCTOYHUKOB
(cnpaBOYHbIX, HAYYHbIX W Hay4YHO-MOMYNAPHBLIX W3AaHUN,
KOMNbIOTEPHbIX  6a3  fAaHHbIX, PecypcoB WHTepHeTa);
MCNONb30BaTb KOMMbIOTEPHbIE TEXHONOMMW ANs 06paboTKu 1
nepefayv XUMMYECKOW MHGopMauun U ee NpeacTaBneHUs B
pasNNYHbIX hopmax

3HaHus:

PONb XMMUW B €CTECTBO3HAHUW, ee CBA3b C ApYTrMU
€CTECTBEHHbIMU HayKamWu, 3HaYeHWE B XXU3HW COBPEMEHHOIO
obLecTBa

BaDKHENLLNE XMMWUYECKME MOHSTMS: BELLECTBO, XUMUYECKUIA
3NleMeHT, aToM, MOJeKyna, macca aTOMOB WM MOMEKY/, WOH,
pafuKan, annoTponus, HyKIMAbl U U30TOMbl, aTOMHbIE s-, p-,
d-opbutann, XMMuMYeckasi CBsA3b, 3M1EKTPOOTPULIATENBHOCTD,
BA/IEHTHOCTb, CTEMEHb OKWUC/IEHNS, rMbpuan3aums opbutanein,
MPOCTPAHCTBEHHOE CTPOEHWE MONEKy/, MOMb, MOMsipHas
macca, MOJISIPHbIA 06beM ra3006pa3HbIX BELLECTB, BellecTBa
MOJIEKYIAPHOr O n HEMONEKYIIPHOI0 CTPOeHUs,
KOMM/EKCHbIE COeAMHEHUS, ANCMEPCHbIE CUCTEMbI, UCTUHHbIE
pacTBOPbI, 3NEKTPONMUTMYECKAs AMCCOLMALIMS,  KUCNOTHO-
OCHOBHble peakuMnm B BOAHbIX pacTBopax, rMaponus,
OKWC/NEHME W  BOCCTaHOBJIEHME, 3/EKTPOMN3,  CKOPOCTb
XMUYECKOM  peakuuu, MeXaHW3M  peakuuun,  KaTanms,
TennoBo  3dheKT  peakuuwn,  3HTanbnus,  TensoTa
06pa3oBaHMs,  SHTPONWUSA,  XMMMWYECKOE  pPaBHOBECHUE,
KOHCTaHTa paBHOBeCKS, YINepoaHbIi CKener,
(h)YHKUMOHaNbHAsA  rpynna, roMosorus, CTPYKTypHas U
NPOCTPaHCTBEHHAs U30MepUsi, UHAYKTUBHbLIA M Me30MepPHbIN
3(h(heKTbl,  3NEKTPO(UN,  HYKNEOMPWUNI, OCHOBHblE  TUMbI
peakuuin B HEOPraHMYecKou 1 OpraHNYeckom XMmMnm,;

OCHOBHbIE  3aKOHbI
BELLECTB,  3aKOH

XUMUN:  3aKOH
NOCTOAHCTBa

COXpaHeHUA
COCTaBa

MacChl
BELLECTB,

KomMOMHUpOoBaHHbIIA:
NpaKTUYeCKme 3aHATHS,
peLLeHwe 3aaad, TeCTUPOBaHWE,
TBOPYECKOe 3ajaHue,
KOHTPO/bHaA paborTa.

KomM61HMPOBaHHbIIA:
NabopaTopHble NPaKTUKYMbl,
NpPaKTUYeCKMe 3aHATUA,
peLLleHKne 3aaad, TeCTUPOBaHNe,
KOHTPO/IbHas paboTa.
KOoMOBMHMPOBaHHBIA:
NPaKTUYeCKMe 3aHATIS,
peLleHue 3a4a4, TeCTUPOBaHNe,
KOHTPO/IbHaA paboTa.
VHamBuayanbHbIin: NpoeKTHas
(nccnegoBatensckasd  paboTa),
TBOPYECKME 3afaHus.
['pynnoBas: 3acnyLumBaHue
pedepartos.

KomM61HMPOBaHHbIIA:
NPaKTUYeCKMe 3aHATIS,
peLLeHwe 3aaad, TeCTUPOBaHWE,
KOHTpPO/bHas paboTa.
KoMOBMHMPOBaHHBIiA:
NPaKTUYECKMe 3aHATUS,
peLLeHue 3aaad, TeCTUPOBaHNe,
KOHTPO/bHaa paboTa.

KoMOGUHMPOBaHHbIA:
NpPaKTUYECKMe 3aHATUA,
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Mepuoguyeckuii 3akoH .. MeHgeneesa, 3akoH [ecca,
3aKOH ABoragpo

OCHOBHble TEOPUM XMMWW; CTPOEHMS aToMa, XUMUYECKOM
CBSI3W,  3NEKTPONUTMYECKON  auccoupaum,  KUCMOT U
OCHOBAHWiA, CTPOEHWUS OPraHUYECKUX W HEOopraHUYecKmx
coefiHeHMii  (BKNOuYas  CTEPEOXMMUID),  XUMUUECKYHO
KUHETUKY W XUMUYECKYIO TEPMOAVHAMIKY;

Knaccuukaumio M HOMEHKNaTypy
OpraHMyecKnX COeNHEHWIA;

HeopraHM4eckKnux wu

NPUPOAHbIE WCTOYHMKN  YrEeBOAOPOAOB M CMOCO6bI  UX
nepepaboTKu

BELLLECTBA U MaTepuaibl, LUIMPOKO MCMO/Mb3YEMble B MPAKTUKE:
OCHOBHble MeTaN/bl U CN/aBbl, rpadT, KBapL, MUHEPabHble
Y06PEHUS, MUHEPA/TbHBIE U OPFraHNYECKNE KUCOTbI,
LLieNnoYM, aMMuaK, yrnesoaopossl, eHon, aHunH, MeTaHon,
3TaHON, 3TUNEHININKONb, FNMLEPUH, (hopMasbaern,
aueTanbAern, aleToH, I/0K03a, caxaposa, Kpaxman,
KMeTyaTka, aMUHOKMCOTbI, 6ENKM, NCKYCCTBEHHbIE BOMIOKHA,
Kay4yKu, MAacTMAacChl, XXMpbl, Mblfia 1 MOOLLME CPEACTBA;

peLLieHe 3afay, TeCTMPOBaHYe,
KOHTPO/bHas paboTa.

KomMOMHUpOoBaHHbIIA:
NPaKTUYeCKME 3aHATIS,
peLleHue 3a4a4, TeCTUpOBaHue,
KOHTPO/bHas paboTa,
TBOPYECKOE 3afiaHue.

KoMOBMHMPOBaHHbIA:
NpaKTUYECKMe 3aHATUA,
peLleHKe 3aaad, TeCTPOBaHNe,
KOHTPO/bHaa paboTa.

KOMOWHMPOBaHHbIA:
NpaKTUYeCKMe 3aHATUA,
peLLeHVe 3aaad, TeCTUPOBaHNE,
KOHTPO/IbHas paboTa.
VHamBuayanbHbIin: NpoeKTHas
(nccnepoBatenbckas paboTa).
['pynnoBas: 3acnyLumBaHue
pecepatos.

VHamBuAYyanbHbIR: NpoeKTHas
(nccnepoBaTenbckas  paboTa),
TBOPYECKMe 3afaHus.
I"pynnoBas: 3acnyluvBaHue
pecepatos.
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