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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCHUILIAHBI
XUMUA

1.1. O6snacTy npuMeHeHust pado4eii nporpaMmsl

Pabouas nporpamma yueOHOH mucuuiuivHbl sBisercs yacteto [TTICC3 mo
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 MTPOLYKITHI).

1.2. Mecro y4e6noii mucuumiunsl B IIIICC3:
B y4ueOHOM miaHe yyeOHast JUCHMILTMHA « XUMUSD» BXOJHUT B COCTAB LIMKJIA
npouIbHBIX 00IIE00pa30BaATENBHBIX YUEOHBIX JUCLUTIIMH.

1.3. Henu u 3a1a4u y4eOHOH AUCHUIIMHBI — TPe0OOBAaHUS K Pe3y/bTaTam
OCBOCHHUS YUeOHO# THCIHUNIHHBI.

Conepxanne mnporpaMmbl  «XUMHSD»  HANPaBI€HO HA  JTOCTHXKEHHE
CIIEIYFOLINX LENEH:
(opMupoBaHue y OOYyYAIOIIMXCS YMEHUS OLECHHMBATh 3HAYMMOCTH XHMHYECKOTO
3HAHUS JUT KQKIOTO YEJIOBEKA,
(opmupoBaHue y 0Oy4YaOIIMXCS UEIOCTHOrO MPEACTABICHUS O MHUPE W POJH
XUMHH B CO3JJaHUM COBPEMEHHOHN €CTECTBEHHOHAYYHOMH KApTUHBI MUPA,
YMEHHS OOBSICHIATH OOBEKTBI M TPOLECCHl OKPY>KAKOIICH ACHCTBUTETBHOCTH:
[IPUPOAHOM, COMAIBHOMN, KYJIBTYPHOMN, TEXHUYECKON CPEIBI, UCIIOIB3YS Ul OTOr0
XUMHUYECKHAEC 3HAHNUS,
pa3BuTHE y OOY4YAKOIIMXCS YMEHHMHA pa3inuarh (PAKTbl M OLEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUACTh UX CBS3b C KPUTEPUSIMH OLIEHOK M CBSI3b KPUTEPUEB C
ONPEACTIEHHOW CUCTEMOH ILEHHOCTEH, (opMynupoBaTh W OOOCHOBBHIBATH
COOCTBEHHYIO MO3UIIUIO,
nproOpeTEHNE 00YUYAOIMMHKCS ONBITA PA3HOOOPA3HOH NEATENBHOCTH, IO3HAHUS
Y CaMOIMO3HAHUS;, KITFOYEBBIX HABBIKOB, UMEIOLINX YHUBEPCATBHOE 3HAYCHHE TSI
PA3IMYHBIX BUAOB JCATECIBHOCTH (HABBIKOB PELICHHWS MPOOIEM, NPUHATHS
peleHuii, moucka, aHaau3a W 00paboTkM WH(MOPMALMK, KOMMYHHKATHBHBIX
HABBIKOB, HABBIKOB HM3MEPCHWM, COTPYIHUYECTBA, O€30MacHOro OOpalCHHS C
BELICCTBAMHU B IMOBCEAHEBHOMN KU3HM).

OcBoeHue coaepkaHusl y4E€OHOM IUCHUIIIIMHBL «XUMHS», 00€CICUUBACT

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 ¢ XUMHYCCKHMH BCIHICCTBaAMHU,
MarcpualaMmyu 1 ImpouccCamu,

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

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

¢ MCTAIIPCAMCTHLIX

- WCHOJb30BAHUE PA3JIMYHBIX BHUJOB [MO3HABATEIBHON NEATEIBHOCTH U
OCHOBHBIX UHTEIUIEKTY AJTbHBIX onepanuit (MOCTaHOBKHU 3a1auu,
(GOopMyNMpOBaHUS THUIOTE3, aHAIM3a W CHHTE3a, CPaBHCHHUS, OOOOIIEHUS,
CUCTEMATHU3alluM, BBISBJICHUS MPUUYUHHO-CJAEACTBEHHBIX CBS3CH, MOUCKA
aHaJioros, (hopMyJIUpOBaHMs BBIBOJAOB) JUIsl PEIICHUS TIOCTABJIIEHHOW 3a/ayu,
OPUMEHEHUE OCHOBHBIX METOJOB TO3HAHUS (HAOJIOACHUS, HAYYHOIO
AKCHEPUMEHTA) ISl M3YUEHUS Pa3IUUHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
OpOLIECCOB, € KOTOPHIMM BO3HHMKAET HEOOXOAMMOCTb CTAJIKUBAThCi B
npogeccnoHanbHoM cdepe;

- WCTOJNIb30BAHME PA3IMYHBIX WCTOYHUKOB [JISi TIOJYUYCHHS XUMHUYECKOM
uH(pOpMaITUK, YMEHUE OLICHUTH €€ JOCTOBEPHOCTh AJIsl JOCTHIKCHMS XOPOIINUX
PE3YJIbTATOB B MPOECCUOHANBHOM cepe;

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

KapTUHE MHpa, [MOHUMAHWE POJIM XUMUU B (OPMUPOBAHWMM KpPyrosopa u
(PYHKIMOHATBHON TPAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS TPAKTUYECKUX 3124,

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

- BJIaJACHUC OCHOBHLBIMM MCTOJAMHM HAYYHOI'O I1103HAHWA, HCIIOJIL3YyCMBLIMH B
XHUMHH: Ha6J'IIOI[eHI/IeM, OIMUCaHuCM, MH3MCPCHHUCM, OKCIICPUMCHTOM, VYMCHHC
O6pa6aTBIBaTB, 00BACHATH PE3yibTaThbl HPOBCACHHLIX OIBLITOB U ACJIATh BBIBOILIL,
TOTOBHOCTH M CIIOCOOHOCTH INPpUMCHATL MCTOJAbl IIO3HAHWA I1IpH PCHICHHUHN
IIPAKTUYCCKUX 3aaa4,

- c()OPMUPOBAHHOCTh YMEHUS JaBaThb KOJIMYECTBEHHBIC OLICHKHM W MPOU3BOJUTH
pacyeThl N0 XUMUYECKUM (pOPMYJIaM M YPABHCHHUSIM,

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

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



1.4. Kontn4ecTBo 4acoB HA 0CBOEHHE NPOrPaMMbl Y4€OHOMH IHCUUIIJIMHBI:

MaKCUMaJIbHOW yueOHON HArpy3Kku - 222 yaca, B TOM YHCIIE:
—  0o0s3aTenbHON ayIMTOPHOM yueOHOM Harpy3ku - 148 yacos;
B TOM 4MCJIE, 0053aTeNbHON ay IMTOPHON 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/ibHAsI Ay IMTOPHAS Y4yeOHasi Harpy3Ka (Bcero) 148

B TOM YHCJIE!

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

Hrorosas arrecranus B popme qudHepeHIUPOBAHHOTO 3a4eTa — 2 CEMECTP




2.2 TemaTu4eCKuii JIaH U COAepP:KaHuEe Y4eOHOH THUCHHIIMHBI « XUMUSD)

HaumeHoBaHuHe pa3iesioB H TeM

Coaepxxanue yueGHOro MaTepHasia

O0bem

qacos

Yposennb

O0CBOCHHSA

2

Beeaenne

HaqubIe METOAbI ITO3HAHUA BCIICCTB U XUMHUYCCKUX siBjieHud. Posb OKCIICPUMEHTA U
TCOPUH B XUMUU.

JlaboparopHas padota. ITopsimok paboThl B XUMHUYECKOMN JTad0paTOPUU U TEXHUKA
Oe3omacHOCTH. XUMUYECKasi IOCy1a U jabopaTopHoe 000pyAOBaHUE.

Paznen 1.

OO01as 1 HCOPraHUICCKAS XUMHUS

111

Tema 1.

1.1. Xumus — HayKa o BeIecTBax

OcHoBHbi¢ mOHSTHS XuMmuH., BemectBo. Atom. Mojekyaa. XHUMHYCCKHA 3JCMCHT.
Annotponus. [Ipoctrie u cnoxkuble BemecTBa. KauecTBCHHBIH W KOMHYICCTBCHHBIA COCTAB BCIIECTB.
Xumuueckue 3Hakd U popmynbl. OTHOCHTEIBHBIC aTOMHAsS W MOJICKYIsApHas Maccel. Kommiaectso
BCILCCTBA.

OcHoBHbI¢ 3aKOHBI XxuMuH., CTEXHOMETpHs. 3aKOH COXPAHCHUS MAaCChl BEIICCTB. 3AKOH
MOCTOSIHCTBA COCTABA BEIIECTB MOJICKYISIPHON CTPYKTYPbI. 3aKOH ABOTaApo U CICACTBHS HUX HETO.

JlaGoparopnas padoTa.
CTGXI/IOMCTpI/IquKI/IC PacuCThI. PvaeTHbIC 3aJa49Y Ha HaAXOXIACHHUC OTHOCHTCIIBHOU
MOJICKYSIPHOH MacChl, OIPEACICHHEC MAaCCOBOH TOIH XUMHUICCKUX 3JICMCHTOB B CJIO’KHOM BCILCCTBE.

CamoctostenpHas pabota oOyuarommxcd. ArperatHele COCTOSHUS — BEINECTBA.  TBEPAOC
(kpuctaamudyeckoe u aMophHOE), JKHIKOS U ra3000pa3HOC.
Pazaymums MCXKAY CMCCAMHU U XUMHUICCKUMHU 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 ManbiX nepuogoB. OCOGCHHOCTH CTPOCHUS 3ACKTPOHHBIX 000JOUYCK ATOMOB




37CMCHTOB OOJIBIINX TICPUOAOB (mepexoaubix 3nemMeHTOB). [loHstne 00 opOuramsx: s-, p- u d-
opOuTaIn. DICKTPOHHBIC KOHPHUTYPAIIMH ATOMOB XHMUUICCKUX DICMEHTOB.

CamoctostensHas pabota obyuarommxcsd. JlokazatenbcTBa CIOKHOCTH CTPOCHHS aTOMA!
KaTOOHBIC M PCHTTCHOBCKHE Ty4uH, (oTodddeKT, parnoakTHBHOCTE, 3nekTpoym3. Kopmyckymsapro-
BOJIHOBOH IVaJIH3M YaCTHUL] MUKPOMHPA.

Tema 3.

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

Otkpeitue .M. Menneneessim  Ilepuoamiaeckoro 3axona. Ilepuoamdeckuii 3akoH B
dbopmymuposke J|.1. Menaeneesa.

IMepuoguueckas Tabnuua  XUMHUYCCKUX — DJICMCHTOB —  TpadUueckoe  OTOOpAXKCHHS
nepuoguueckoro 3akoHa. CTpykTypa mepuoAnveckod Tabmuusl mepuoibl (Manbiec W OOJNBIINC),
rpynisl (r1aBHas 1 1oO0YHas).

CospemeHHas QOPMYIHPOBKA NEPUOIMUECCKOTO 3aKOHA. 3HAYCHUE MECPHOAMICCKOrO 3aKOHA
u HCpI/IO,Z[I/I‘ICCKOI\/'I CUCTCMBbI XHUMHUYCCKUX DJJICMCHTOB I[I/I MCH,Z[CJ'ICCBa A1 PpasBUTHUA HayKU U
HOHUMAHUI XUMHUICCKON KApTUHBI MUpPA.

JlaGoparopHas paGorta. CocTaBICHHE BICKTPOHHBIX (OPMYT H 3ICKTPOHHBIX CXEM
31eMeHTOoB nepuoguaeckoi cucremsl JI.M. MeHaeneesa 1 xapakTepHUCTHKA UX CBOICTB.

CamoctostensHas pabota obyuarommpxcsd. JlokazatenbcTBa CIOKHOCTH CTPOCHHS aTOMA!
KaTOOHBIC M PCHTTCHOBCKHE TyuH, (oTodddeKT, parnoakTUBHOCTh, 3nekTponn3. Kopmyckymipho-
BOJIHOBOH IYQJIH3M YACTHL] MUKPOMUPA.

Tema 4.

1.4. CrpoeHue BeiecTBa

Honnas xumudeckast ¢Bsizb. Katnonsl, ux 00pa3oBaHHEC M3 aTOMOB B PE3YJIBTATE MPOLECCa
OKUCJICHHSI. AHHOHBI, UX 00PAa30BAHKEC U3 ATOMOB B PE3YyJbTATE MPOIECCa BOCCTAHOBICHUS. MoHHAs
CBA3b, KaK CBA3b MCXKAY KaTHOHAMHU MU aHUOHAMH 3a CUCT DJJICKTPOCTATHUYCCKOTO MNPUTIKCHUA.
Knaccndukanus WOHOB: MO COCTaBy, 3HAKY 3apsaAa, HaIM4IHio ruapatHod obomouku. Monnbie
KpUCTATITUMICCKUC PCIICTKU. CBOﬁCTBa BCIICCTB ¢ HOHHBIM THIIOM KpI/ICTaJ'IJ'II/IqCCKOI\/'I PCHICTKHA.

KoBanenTHas xumudeckas c¢Bsa3b. MexaHH3M 00pa30BaHMs KOBAICHTHOW CBA3H (OOMEHHBIH U
JOHOPHO-aKICIITOPHBIN). DICKTPOOTPHULATEIbHOCTE. KOBaJICHTHBIC MONSPHAS U HEMOLIPHAS CBSI3H.
Kparrocte xoBasieHTHOH cBs3u. MONEKYIIPHBIC U aTOMHBIC KpucTaminieckue pemetku. CpolcTea
BEILICCTB C MOJICKYJISIPHBIMA H ATOMHBIMH KPUCTATUTUICCKAMH PELICTKAMH.

MeTtanmuueckas CBA3b. MeTamandeckas KpUCTAUTMYCCKAsA PEHICTKA W METAUTHYCCKas
XUMHYECKad CBA3b. DU3NIECCKHUE CBOICTBA METAJUIOB.




CamoctosatensHas pabota oOyuaromuxcs. IlOTSpHOCTE CBSI3H M HOMAPHOCTD MOJCKYIIBL.
Konnencamus. Texyuects. Bosronka. Kpucrammuzanusa. CyOnumars u gecydmumanust.

Tema 5.

1.5. TTonmmmepst

Heoprannueckue nomuvepsl. OpraH4ecKue NOITUMEpPHIL.

CamocrosiTesibHas padoTa 00yUYAKIIUXCA. AJIOTPOITHBIE BUAOU3MEHEHUS yriepoaa (aamas,
rpadur, kapOuH, (QyIIepeH — B3aHUMOCBI3b THOPUIW3ALMK OpOUTANCH y aToMOB Vriepoia ¢
MPOCTPAHCTBCHHBIM CTPOCHHEM QJITOTPOITHBIX MOAH(HKALINI)

Tema 6.

1.6. lucriepCHBIC CHCTCMBI

[TonsaTne o mucnepcHex cucremax. Knaccugukanms JUCIIEPCHBIX CHCTEM B 3aBUCUMOCTH OT
arperaTHOr0 COCTOSIHMS AWCICPCHOHHOH cpearl W AHCOECPCHOH ¢asbl, a Taioke MO pasMepy HxX
YACTHII

JlaGoparopuas padota. [loayuenue qucnepcHsix cucteM. IloayueHue cycneH3uu Mena, Cepsl
u kanudonn. [loxyuenue smyabcuu pacturenapHoro Macna u oenzona. [lomydyenne 301 kpaxmana.
[Monyuenwne 3075 ceprl U3 THOCYAb(aTa HATPHUSL.

CamocrositenibHas pabota 00yYaOIUXCS. 3HAYCHHE AMCIICPCHBIX CHCTEM B JKUBOH H
HCE>KUBOH apupoac u HpaKTH‘ICCKOﬁ JKHU3HH YCJIOBCKA. 3MyJ'IbCI/II/I U CYCIICH3UU B CTPOUTCIILCTBC,
MUIIEBON ¥ MEAULIMHCKOMN NPOMBIIIIIEHHOCTH, KOCMETHKE.

Tema 7.

1.7. PactBopsr
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Boma. Pacteoper. PactBopcHme. Boma kax pactBoputeias. PacTBopmMOCTE BEIIECTB.
HaCbIH.[eHHbIC, HCHACBIIMCHHBIC, TNCPCCHIIICHHBIC PACTBOPHI. 3aBI/ICI/IMOCTb PacTBOPUMOCTU Ta30B,
SKUJKOCTEH M TBEPABIX BEIISCTB OT PA3IMIHbIX (PAKTOPOB. MaccoBast J0JIs pACTBOPCHHOIO BEINCCTRA.

DICKTPOIUTHICCKAS JUCCOLMALINS. DJICKTPOIUTEL U HEAICKTPOIUTHI. DICKTPOIATHUCCKAS
JUCCOIMaIisI. MeXaHU3MBI SIICKTPOTUTHUCCKON TUCCOHAIIAH I BCIICCTB C PA3THMIHBIMU THITAMH
XUMUYCCKOH cBsi3u. [ mapaTupoBaHHBIC ¥ HETHAPATHPOBAHHBIC HOHBI. CTCTICHD DJICKTPOTHTHUCCKOM
muccounmarmu.  CumpHbie  u cmabbie aackTponuthl. (OCHOBHBIC — MOMOKCHUS — TCOPHH




SICKTPOIUTHICCKON auccorranii. KucmoTel, OCHOBAHHS U COMH KaK SICKTPOIUTHL.

JlaGoparopuas padoTta. IpurotoBieHue pacTBOpa 3aAaHHON KOHICHTPALHH.
JlaGoparopuas padota. Peakumu, uayuiue ¢ oOpazoBaHHEM 0CAIKA, ra3a U BOJBI.

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

Tema 8.

1.8. OCHOBHEBIC KTACCHI HEOPTAHUYCCKHIX F OPraHHICCKHX COCIUHCHHE

16

Kucnoter n ux coiictBa. KHCIOTH Kak 37C€KTPONHTH, WX KIACCH(PHUKALMUSA MO PA3THIHBIM
MpH3HAKaM. XHWMHYCCKHEC CBOHCTBA KHCIOT B CBETE TCOPHUHU JIICKTPOTUTHUYCCKOH TUCCOLMALHHL
OCoOCHHOCTH B3aUMOJCHCTBHS KOHLCHTPHPOBAHHONW CCPHOM M Q30THOM KHCIOT € METALIAMHU.
OCHOBHBIC CITOCOOBI TIOTYUCHUS KUCIOTHI.

OcHoBanms W uX cBodicTBa. OCHOBaHHMS Kak »3JCKTPOIMTHL, WX KIacCU(pHKALKI IO
PasIHYHBIM OpPU3HAKAM. XUMHUCCKHC CBOHCTBA OCHOBAHHMH B CBETC TCOPHH SJICKTPOIUTHUCCKOH
JUCCOLMAIMHU. Pa3ioKeHHE HEPACTBOPUMBIX B BOAC OCHOBaHMH. OCHOBHBIC CHOCOOBI MOJTyYCHHS
OCHOBaHUI.

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

Oxcuasl u ux csoiictBa. Coseobpasyiomue u HeconeoOpasywomue Ookcuabl. OCHOBHBIC,
aM(OTCPHBIC W KHUCIOTHBIC OKCHABL. 3aBUCHMOCTh XapaKTepa OKCHIAA OT CTCHCHH OKHUCIICHHS
00pa3yIoIero ero Merania. XuMHISCKUE cBolicTBa okcuaoB. IlonyiueHrne OKCHIOB.
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JlaGoparopuast paGora. McmbeiTaHue pacTBOPOB KHUCAOT HMHAMKAaropamu. Bzaumogeicreue
METAIUIOB € KUCTIOTaMH. B3anuMoAeHCTBIE KHCIOT ¢ OKCHIAMH METAUIOB. B3anmonelicTere Kucior ¢
OCHOBAHUAMU. B3anMocHCTBHIE KUCITOT ¢ COMSIMHE.

Hcrnpitanne pactBopoB Imenoued MHAMKaTopamMu. B3amMopmeicTere Imemouei ¢ COJAMHL.
PasnoxeHne HEPaCTBOPUMEBIX OCHOBAHHU.

CamocrositenbHast  pabota  oOyuaromuxcs. MCnonp3oBaHHE  CEPHOHM  KHCIOTHI B
MPOMBIIIIIICHHOCTH. E,Z[KI/IC CJI0YH, UX UCIIOJb30BAHUC B IMPOMBIIIJIICHHOCTHU. FameHaH U HCramcHasda
H3BCCTh, €€ MPUMCHECHHE B CTPOUTENLCTRE. [ HIIC 1 ajebacTp, THIICOBAHHUC.

Tema 9.

1.9 Xumueckue peakiiun

10
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Konmponsnas paboma no memam: Xumusi — Hayka o Bemectax. CTpoeHHe aroma.
Iepuoamaecknii 3axoH u Ileproanueckas cucrema xumuaeckux aneMenToB JI. WM. Menzneneesa.
Crtpoenue BemectBa. [lonmumepsl. JucniepcHbie cuctembl. PacTBopbel. OCHOBHBIE KIIACCHI
HEOPraHUYEeCKHUX U OPraHUYeCKUX COSIUHEHUM

Krnaccudukamus XUMHUYCCKUX peakuuii, PEakiiuu COCAMHCHUS, PA3I0KCHHUS, 3aMCIICHHUS,

oomena. Karanutuueckue peakumu. OOpatumble u HeoOparuMmble peakiud. | OMOTEHHBIE H 2
TCTCPOTCHHBIC PEAKLHH. JK30TCPMUYCCKHE M OHAOTCPMHUYECKUE peakuud. TermoBoll 3ddexr
XUMHYICCKHX peakuui. TepMOXUMUYCCKHE VPABHCHHUSL.
JlaGoparopuas pabota. ['maponus coneii pa3iuyHOTO THIIA. 2 2
CamocrosTtensHas paboTa obyuarommxcs. DakTopsl, BAMMIOMIE HA CKOPOCTh XUMHUICCKOH 4 1
peakuuu. [lpupoma pearupyrommx BemiecTs. Temmeparypa (3akon Baut-lI'odda). Kouuenrparus.
KaramazaTopsl u kartanu3. romMo- W T'ETCPOTCHHBIM, MX MEXaHH3Mbl. DEPMCHTH, WX CpPaBHCHHE C
HEOPraHHMYECKHUMHU KaTaIH3aTopaMu
Tema 10. 1.10. OxucauTEnPHO-BOCCTAHOBHUTEIBHBIC PEAKLIMU. JICKTPOXUMHICCKHUE TPOLIECCHI 9
OKHUCITUTEIPHO-BOCCTAHOBUTEIbHBIC peakimu (CreneHp okucineHus. BoccraHoButenn wu 4 2
oxucmurenn. OKUCICHUE H BOCCTAHOBICHUE. XUMHUYCCKUEC HCTOYHUKH TOKA
JlaGoparophuas padora. BzaumoaeiicTere METAIOB ¢ HEMETALIAMH, 4 TAKXKE C PaCTBOPAMHU 2 2
CoNicH ¥ pacTBOpaMH KUCIOT. B3anmoaeiicTBre CEPHOH U a30THOM KUCIOT € MEAbKO. OKUCIUTEIBHBIC
CBOWCTBA ICPMAHTaHATA KAJIUS B PA3IUYHBIX Cpeaax.
CamocrositenpHas padota oOydarommxcs | albBaHUYCCKHE OSICMCHTHI, MPUMCHACMBIC B 3 1
JKU3HH: CBUHIIOBAS aKKYMYJISATOpPHAs Oarapes, HUKEIb-KaIMHCBbIC OaTapey, TOUTUBHEIC 3JICMCHTHI.
[IpakTHyeckoe MPUMEHEHUE BICKTPONIN3A.
Tema 11. 1.11. Knaccuduranus semects. [IpocTeic BemecTBa 13
MeTtamasl. OcOOCHHOCTH CTPOCHUS AaTOMOB U KPUCTALIOB. DU3NUECKIE CBOWCTBA METAILIOB. 6 1.2

Knaccupukaumss MeTauioB Mo pasaddHBIM —OPH3HAKAM. XHMHYCCKHE CBOWMCTBA METAIIOB.
JNECKTPOXUMHUUCCKUHN P HAMPSDKCHUHA METANIOB. MeTannoTepMust.

Obmue cmocoOwl monyueHus MetawioB. [lonarue o metamnypruu. Ilupomeranmyprus,
THAPOMETAUTYPIUst M 3ICKTpoMeTauTyprist. CriiaBel YCPHBIC M [IBETHBIC.
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Hemeranmel. OcoOeHHOCTH CTpocHHMsS aroMoB. HemeTamisl — MPOCTHIC  BEIIECTBA.
3aBHCUMOCTH CBOWCTB raJIOreHOB OT UX noJoxkeHus B [lepuoauueckoii cucreme.

JlaGoparopuast pabora. Ilomyuenue, coOupaHHe U pacmo3HABAHHC Tra30B. PericHue 2
JKCIICPUMEHTATBHBIX 33]a4. 2
JlaGoparopuast pabota. O3HAKOMJICHHE ¢ KONUICKIMEH Py, 3aKaika W OTOYCK CTajH. 2
O3HaKOMJICHHE CO CTPYKTYPaMH CEPOro U OSJIOro YyryHa 2
CamocrosiTenibHast  pabota  oOyuarommxcs.  Kopposust  MeTamioB: XuMUYecKas W 1
JJACKTPOXUMUYCCKAS. 3aBHCHUMOCTh CKOPOCTH KOPPO3UKM OT VYCIOBHH OKPYKAIOMICH CPEIbI. 3
Knaccudukanus Koppo3uun METAUIOB MO pa3indHbiM npusHakaM. CrnocoObl 3aImuThl METALIOB OT
KOPPO3HUH.
Tema 12. 1.12. Xumug 37¢MEHTOB 10
XuMust SIEMEHTOB. S-IEMEHTHI.d-JJICMCHTBI 4 2
CamocrositenibHas pabota oOyuaromuxcs Boxa. Poip BOAbI Kak  CpeaooOpasyroinero 6 1
BEIICCTBA KICTKU. JKOJOTHICCKUE ACTICKTHI BOIOIOIb30BAHMS.,
Katvonpl MIETOYHBIX METAIOB KAK BAKHCHIIAS XUMUYSCKass (OpMa HX CYIICCTBOBAHUS,
PETYNATUBHAS POJIb KATHOHOB KAJIUs U HATPHUS B KUBOM KICTKE. [IpUpPOIHBIC COCAMHCHUS HATPHUS U
KaJTUsl, MX 3HAYCHUE.
Tema 13. 1.13. Xumus B KHU3HU OOIIECTBA 5
XuMusl 1 TPOU3BOACTBO. XUMHUSA B CCIBCKOM XO3MUCTBC. XUMHS U JKOIOTHI. XUMHSA H 2 1
MOBCEIHCBHAS JKU3Hb YCIOBCKA.
CamocrositennpHas pabora  oOyuaromuxcs OTpHIATEIBHBIC MOCICACTBUS MPUMCHCHUS 2 1
MECTUIMAOB ¥ 00ppr0a ¢ HuMHU. XUMH3alHs )KUBOTHOBOACTBA. JloMallHss anTexa.
Konmponwnaa paboma no memam Knaccudpuxaums semects. [lpoctrie Bemecta. Xumus 1 1
37CMEHTOB. XHUMUS B JKU3HH 00IICCTBA
Pasaen 2. OPTAHMYECKASI XUMMSI 109
Tema 14 OCHOBHBIC IOHATHSI OPTrAHUYCCKON XUMUK TEOPHSI CTPOSCHUS OPraHHYCCKUX COCAUHCHUI 1
OCHOBHBIC TIOHATHSI OPTAHHYCCKON XMMUU U TCOPUS CTPOCHHUSI OPTraHUUYCCKUX COCAMHCHUI 4 1

Ilpeamer oprammueckott xumud. [IpUpoxHBIC, WUCKYCCTBCHHBIC W CHHTCTHUCCKHUC OPTAHHUCCKUC
BemiecTBa. CpPaBHCHUC OPraHUYCCKUX BEUICCTB ¢ HCOPraHMYCCKUMH. BaieHTHOCTh. XHUMHUUCCKOS
CTPOCHHE KaK TIOPSI0K COCTMHCHHS ATOMOB B MOJICKYJIBI TIO BAJICHTHOCTH.

Teopust crpoeHust opranmdeckux coeauneHuii A M. bytmepoBa. OCHOBHBIC MONOKCHUS
TCOPUU XUMUICCKOTO CTpocHus. M3omepus u n3omepol. XuMu4IecKue HopmMyibl U MOJSITH MOJICKYIT B
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OPTaHUYECKON XUMHUH.

Knaccudpukanms opranmueckux BemectB. Krnaccuukarnus BEIIECTB IO CTPOCHHIO
VIJICPOJHOTO CKeleTa W Hanuuuio (pyHKuuoHanpHBIX rpymm. [omonorm u romonormsi. Hauama
HomeHkarypsl IUPAC.

Knaccudukarms  peakuuii B opraHwdeckodl  xumuu. Peaknmu — mpHCOCIHHEHUS
(ruapupoBaHus, TaIOTCHUPOBAHMS, THAPOTATOTCHHPOBAHMS, rHapartanmu). Peakium oTmenneHus
(meruapupoBaHus, JAETHAPOTANOTCHHUPOBAHMS, Aeruapartaunu). Peaxiymn 3amemenus. Peaxiun

H30MEPHBALINH.

JlaGoparopHas pabota. M3rotoBieHne MOACICH MOJICKY/I OPraHUICCKHUX BEIIECTB

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
crpoecaus A M. bytneposa. buonoruueckoe 3HAUYCHHE ONTHUYCCKOW u3oMepuu. Bzaumuoe
BIMSHHAC aTOMOB B MOJCKYJIAaX OPraHHYCCKUX BEIICCTB. JICKTPOHHbIC 3(QQEKTHl aTOMOB H
ATOMHBIX IPYIII B OPraHUYECKUX

Tema 15

2.2 IlpeaeapHbIC VITICBOAOPOIBI.

AJKaHBI. TOMOJOTHYCCKUN PsJ, W30MEPHS W HOMCHKIATypa aNKaHOB. XHWMHUYCCKHC CBOWCTBA
ajJkaHoB (METaHa, 3TaHA). TOPCHHE, 3aMEINCHHE, Pa3NiokeHue, acruapuposanue. [IpuveneHvie
AJKAHOB HA OCHOBE CBOMCTB. L MKiI0aIKaHbI.

CamocrosarensHas paboTta oOyuarompxcss HoMeHKnaTypa amkaHOB M alKHNBHBIX 3aMECTHUTEICH.
®dusnueckue CBOMCTBA AIKAHOB. AJTKAHBI B TPUPOL.

Tema 16

2.3. DTUICHOBEIC H JUCHOBBIC YITICBOIOPOIbI

AJKeHbl. DTHICH, €ro MOIYYCHUE (ACTHIPHPOBAHHUEM 3TaHA, ACMOIMMEPH3ALUCH TMOTHITHICHA).
I'omomornaeckuii  psax, M30MEpHs, HOMEHKIATYpa AalKEHOB. XHMHUYECKHE CBOWCTBA OTHIICHA!
TOPCHHUE, KAYCCTBCHHBIC PCAKLINH (0OCCIBCUMBAHNE HOAHOUW BOJIBI M PACTBOPA MEPMAHIaHATa KaTUA),
ruaparanys, noauMepusars. [IpuMeneHne 3THIeHa Ha OCHOBE CBOICTSB.

HMuensl m kayuykd. IloHATHE O aMEHAX Kak VITIEBOJOPOAAX C JABYMS JBOHHBIMH CBS3AMHU.
ConpspreHHBIC AUCHBI. XUMHUICCKUE CBOMCTBA OyTaaueHa-1,3 u nzonpeHa; 00CCHBSYHBAHUC HOAHON
BOJBI M oIMMepu3anns B kayayku. HarypansHeril u cuHTeTHUIECKME KayayKy. PesnHa.
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CamocrosarensHas pabora oOyvaromuxcs: THIBI HOMAMEPHBIX LICTICH: THHEHHBIC, Pa3BETBICHHBIC,
cummreie.  [lomarne o crepeoperyisapHeix nonmMepax. Ilommmepsl  TepMOIDIaCTUYHBIE H
tepmopeakTuBHble. [IpencraBaeHHe O mmacTMaccax M anacromepax. [loaMaTHUICH BBICOKOTO U
HHU3KOro JaBJICHUA, €TI0 CBOMCTBA U NPUMCHCHHC.

Tema 17

2.4. AlleTUICHOBBIC YIIEBOJOPOMBI

Ankunbl, AtietricH. XUMHUYCCKHAC CBONCTBA ALICTHICHA. TOPCHHE, 00CCI[BCUNBAHNEC OPOMHOU BOJBI,
MPUCOCAMHCHUE XJIOPOBOAOPOAa U ruaparanus. IlpuMeHCHWE aleTHICHA HA OCHOBE CBOWCTB.
MekkmaccoBas U30MCPHS ¢ ATKATUCHAMMU.

CamoctosgrenpHas  pabota  obOyuarommxcs  [IpuMeHEHHE — AUECTHUICHOBHIX — VIJICBOAOPOJOB.
[Nomusunmnanetar. [lonyuenne ankuHoB. [lonyueHue aneTuneHa MUPOTHU3OM METaHa U KapOHMIHBIM
METOJOM.

Tema 18

2.5. ApoMaTHIECKUE YIICBOOPOIbI

Apensl. benzon. Xumuueckue cBoMCTBa OCH30/MA; TOPCHHUES, PEAKLIUK 3aMCIICHHS (TATOTCHUPOBAHUE,
HutpoBanue). [ [pumeHeHHe OSH30/1a HA OCHOBE CBOWCTB.

JlaGoparophas pabota. Yriesoaopoasl. OTHOLICHUE METAHA, STUICHA, AICTHICHA U OCH30/1a
K pacTBOpaM mepmaHraHaTta kaaus u Opomuoi Boxe. IlonyueHue sTrncHa peakuueit aeruaparaniu
9TaHOJIA, AUCTUICHA — THAPOJU30M KapOHIQ KaJIbLIHSL.

CamocrosTensHas pabora obyuaromuxcs [IpuMeHeHne u moayueHue apeHos. Ilpupoansie
HUCTOYHHMKHA  apOMAaTHYCCKUX  VIVICBOAOPOAOB. Apomarusamms alKaHOB W LUKIOAIKAHOB.
Anxunuposanue OcH307a.

Tema 19

2.6. IlpupoaHbIc UCTOYHUKH VITICBOAOPOIOB

IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOAOB

KonTtponpHas pabotra mo Temam Ilpenmer opranmdaeckod xumun. Teopus cTpoeHMI
OpraHuvecKkux cocauHeHUH. [IpenenpHrie yrneBoaopoasl . DTHICHOBBIC H JUCHOBBIC YTICBOAOPOMBL.
AUETHICHOBBIE  YITICBOJOPOABI. Apomarmieckue yriaesogopoabl. [lpupogneie  HCTOYHHMKH
VII€BOAOPOIOB.

JlaGoparopHast  paboTa. Komnexkums  «IIpupoaHele HCTOYHHKH — YIJICBOJOPOIOB).
OmnpenencHue Hanuuusgd HEOPEACTBHBIX YIVICBOJOPOAOB B OCH3MHE M KepocuHe. PacTBopumocTh
pasnuuaHbIX HeQTenpoayKToB (OCH3MH, KEPOCHH, MU3CTBHOC TOILTMBO, Ba3ciHH, mapaduH) APYT B

Apyre.
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CamocTtosaTensHasg padota obyuaromuxcsa Paszmuunsie Buael kpekunra, padoter B.I'. Lllyxosa.
HNzomepuzanms ankaHOB. JKONOTHYCCKHE ACTEKTH JOOBIYH, NepepaboTKH M HCIONb30BAHHS
FOPIOYHX HCKOTIACMBIX.

Tema 20

2.7. T'uapOKCUIBHBIC COCTUHCHUS

Couptel.  IlonyueHne osTaHonma OpOKEHMEM TJIFOKO3bl W TUApaTalyield  STHICHA.
Iuapoxcunbuas rpynmna kax (yaknuonanbHasd. [loHATHE 0 NpeAeIbHBIX OJAHOATOMHBIX CIIHPTAX.
XHMMHUCCKHE CBOWCTBA STAHONA. B3aUMOACHCTBHUE C HATPUEM, 00PA30BAHHEC MPOCTHIX M CIIOKHBIX
3¢upoB, OKHCICHHEC B ampAcrui. lIpuMeHeHHE 3TaHONA HAa OCHOBE CBOMCTB. AIIKOTOIH3M, €ro
MTOCNIEACTBHA U TPEAYIIPEIKACHHE.

I'manepnH kak mpeacTaBUTENb MHOTOATOMHBIX CIAPTOB. KadecTBeHHAs peakmus Ha
MHOTroaroMHble ciupThl. [Ipuvenenne raumnepnHa.

®OcHon. duznueckue W XHUMUUCCKHE CBOHCTBA (eHona. B3anMmHOe BIHSHHE aTOMOB B
MoneKkyiae (EeHONA: B3aUMOICHCTBHEC € THAPOKCHIOM HATPHS M a30THOW kuciaoTod. IlpumeneHue
(heHOIA HA OCHOBE CBOWCTB.

JlaGoparopuass pabdora. M3yuenue pactBopuMOCTH CUPTOB B Bojae. OKHUCICHHE CIMPTOB
Pa3TUIHOTO CTPOCHHs XPOMOBOH cMmechto. [lomyuenue auarunosoro sdupa. [lonyueHue rauunepara
MEIH.

CamocrositenibHas pabota obydaromuxcs OTACIBHBIC TPSACTABUTEIH ATKAHOJI0B. 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

Anpaerunel. llomstue 00 ampaermgax. AnpaervgHas Tpynna Kak (DYHKIHOHATbHAS.
dopmanpaerug U €ro CBOHCTBA. OKHCICHHE B COOTBETCTBYIOIYKO KHCIOTY, BOCCTAHOBIICHHC B
coorBeTcTBytOIuE crnupt. [logyueHue anpaerugoB OKHCICHHEM COOTBSTCTBYIOIIMX CIHPTOB.
ITpumenenne dopmanbIeruia Ha OCHOBE €T0 CBOMCTB.

JlaGoparopHast paGora. OKHCICHHE 3TAHOIA B 3TAHAIP PACKAICHHOW MEIHOW MPOBOJIOKOH.
Monayuenne denomodopmanpaerugHoro mnoammepa. M3ydeHHE BOCCTAHOBHUTCIBHBIX —CBOMCTB
AJIbICTHIOB. PEAKIHS «CCPEOPSHOTO 3epKaia», BoccTaHoBIcHHE riapokcnaa mean(ll).

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

1.9. KapGoHOBBIC KHCIOTHI M HX POU3BOIHEIC

12

KapGonoseie xucnotsl. Ilonarne o kapbonoBreix kuciotax. KapOokcunpHag rpynma kak
¢yHkumoHanpHasA. ['oMonornuecknii psAx  OPEACTbHBIX OXHOOCHOBHEIX KapOOHOBBIX KHCIOT.
[Tonyuenne kapOOHOBBIX KHCIOT OKHCICHHEM albACTHIOB. XHMHYCCKHE CBOHCTBA YKCYCHOM
KHCJIOTHL. OOIIKE CBOWCTBA ¢ MHUHEPATBHBIMU KHCIOTAMU U peakuws srepudukanun. [Ipuvenenve
VKCYCHOH KHCTIOTHI HA OCHOBE CBOWCTB. BBICIINE JKHPHBIC KUCIOTHL HA MPHMEPE MATbMUTHHOBOU H
CTEapUHOBOM.

Cnoxnpie 3¢upsl u kupbl. [lonyueHue ciaokHBIX 3(QUPOB peakupield 3TCPHPUKALTIH.
CrnoskHbie 3HUPHL B IPUpoAL, uxX 3HaucHue. [IpuMeHeHNE ClIOKHBIX 3(DUPOB HA OCHOBE CBOMCTB.

Kuper xak cnoxnsiec 3¢upel. Knaccudukanus xupos. XUMHUYECKHE CBOWCTBA JKUPOB:
THIPOJIN3 U MM IPUPOBAHKE JKUIKHX JKUPoB. IIprMeHEHHE )KHUPOB HA OCHOBE CBOMCTB. MEbLIa.

JlaGoparopHas paGorta. PacTBOpEMOCTE pasznM4HBIX KapOOHOBBIX KHCJIOT B BOJC.
BzaumozeiicTBue yKCYCHOH KUCIOTHI ¢ Metautamu. Ilomydenue mzoammioBoro sdupa yKCycHOH
KHUCJIOTHI.

CamoctostensHas paboTa obyuaromuxcs bruongorudeckas poib *KHPOB, UX UCIOIb30BAHUE B
OBITY M MPOMBILIICHHOCTH. Mbuta, cyIqHOCTh Moromero achcTeug. OTHOILICHHE MBLIA K KSCTKOH
BOJC.

Tema 23

2.10. Yrnesoam

VraeBoapl. YraeBogwl, ux kiaaccupuranms: MoHOcaxapuabl (IOKo3a,  (PpykTo3a),
Jucaxapuabl (Caxaposa) U mojaucaxapuabl (KpaxMaa v ICILII0N03a).

I'mroko3a — BEIECTBO ¢ JBOMCTBEHHOM (PYHKIUCH — albACTHAOCIUPT. XUMUUCCKHAS CBOMCTBA
TTFOKO3BI. OKHUCIICHHE B TIIOKOHOBYIO KHCIOTY, BOCCTAHOBICHHC B COPOWT, CIIMPTOBOC OPOJKCHUC.
IIpumenenne TIIOKO36I HA OCHOBE CBOWCTB.

3HaUCHHUE VITICBOAOB B XKHBOH mpupoae U xku3HH yenoseka. Jucaxapuae. [lonncaxapuapl.

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

CamoctosTensHas paboTa obyuaromuxcs bromormueckas ponp YrieBOJOB, X 3HAUCHHE B
JKU3HH YeJIOBCKa M 00IIECTBA.

Tema 24

2.11. AMuHBI, aMHUHOKHUCIOTHI, 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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AMUHOKHCTOTBI. AMHHOKHCIOTH Kak aM(poTepHblc AHQYHKINOHATIBHBIC OPraHUYCCKHC
COEIUHEHUA. XUMHYECKHE CBOMCTBA AMHHOKHCIIOT. B3aMMOACHCTBHE CO INEIOYaMM, KHCIOTaMH H
apyr ¢ gpyroM (peakuus momukoHicHcanww). [lemruanas cBsa3p W monmumentunbl. Ilpumenenue
aMHHOKHCIIOT HA OCHOBC CBOMCTB.

benxu. IlepBuuHas, BTOpUYHAs, TPETHYHAS CTPYKTYpHl OCIKOB. XHMHYCCKHE CBOHCTBA
OCIKOB: TOPEHHUE, ACHATYPALH, THAPOIH3, LBCTHBIC peakuuu. bronormueckre GyHKINUH OCIKOB.

[Tomumepsl. benku u nonaucaxapugpl Kak OHOOTHMEPBL.

JlaGoparopuas padora. PacrBopenue OenkoB B Bogc. OOHapyKeHHE OCIKOB B MOJIOKEC H B
msichoM Oympone. [lenarypaumst pacrBopa Ocika KYpPHHOrO silia CIHPTOM, PacTBOpaMH COJICH
TAMKCJIBIX MCTAJUIOB U IIPU HAI'PCBAHUU.

CamoctosTenpHas pabota oOyvaromuxcs AMHHOKAanpoHOBas Kuciaota. KampoH kak
OpCACTABUTC/Ib NMOJIUAMHUIAHBIX BOJIOKOH. HcnonaszoBanne ruapomn3a 6CJ'IKOB B IMPOMBINUICHHOCTH.
[Momusunmnxnopua, nonurerpadropatwicH (tedmon). PeHOMOPOPMATBACTUAHBIC ILIACTMACCHI.
Lemnymona. ITpoMBITIIICHHOEC IPONU3BOACTBO XUMHUICCKHUX BOJOKOH.

Tema 25 2.12. AzoTcoaepkalie re TCPOLMKINICCKUE COSAUHCHHS . HyK/ICHHOBBIC KUCTOTHI
A30TCOAEPKAIKE TSTCPOLMKIHUCCKUE CoeaAnHeHIUs. HyKICHHOBBIC KUCIOTHI
CamocTrostenbHas padoTa obyyaromuxcs: KoMmieMeHTapHOCTh A30THCTHIX OCHOBAaHUH. Permkanms
HJHK. Ocobennoctu crpoenus PHK. Turmer PHK u nx 6nonoruueckue hyHKIUH.

Tema 26 2.13. bHONOruYecKk akTUBHBIC COCIUHCHUS

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

Koutponbras padora mo tTemMam YrieBOAbl. AMHHBI, aMUHOKHCIOTHI, OCAKU. A30TCoaSpKaIIme
TCTCPOLUKIMICCKAC COCANHCHUS. HYKICHHOBBIC KUCTOTH. BHOTOTHYIECKH aKTUBHBIC COCTHMHCHHS.

CamocrosrenbHas padboTta 00yYaromUXCs: 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

EEES
Y poBHU OCBOCHHS:

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

2. — PENPOAYKTHBHBIH (BBITIOTHEHUE ACATCIBHOCTH O 00pasiy, HHCTPYKLIUH WIN TIOA 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, MYJIBTUMEANIIHOE
obopynoBanue: 3kpan Screan Media 2x2,

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

Habop s npoBeaeHust AEMOHCTpalnid

Habop XxuMHu4eCKUX 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 yroyib U TPOAYKTHI €70 MepepadoTKM»

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:

Peammzanuss y4eOHON aucOMIUIMHBL TpeOyeT Hanuuust Y4eOHBIX 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

[Tomelenune st CaMOCTOATENBHOM paboThI

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 J0CTyNa B AJICKTPOHHYIO0 HHPOPMAIMOHHO-00PA30BATENBHYIO CPETY
benropoackoro I'AY; HacTeHHBIN TUIa3MEHHBIA TeneBu30p SAMSUNG
PS50C450B1 Black HD (mmnaronans 127 cm), aynmo-Buaeo kadbens HDMI

Texnnuyeckue cpeacrsa 00y4eHus JEKIHOHHBIX Ay IMTOPHIA:

Peammzanus y4eOHON mucuuruiiHbl TpeOyeT Hanuuus Y4YeOHBIX KAOWHETOB,
OCHAUICHHBIX MYJIETUMEIUIUHBIM 000PYAOBaHUEM — ayoumopus 119

-Okpan 3x2 LUMIEN MoTOpH30BaHHBIH

-IIpoextop EpsonEB-X12
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-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. UnpopmaninoHHOE 00ecnedeHue 00y 4eHUsI.
[TepeyeHb YyUEOHBIX U3TAHUNA, THTEPHET-PECYPCOB:
OCHOBHBIC HCTOYHHUKH:
1. Caenko, O. E. Xumus 11 HEXMMUYECKUX CHCHMATBHOCTEH: y4eOHHK [mysi

cpennero npodeccuoHanbHoro oopazopanusi] / 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|a+ou_u/||v||/|c;|

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 TOMOMOr, 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
Mepuognueckor  cucteme A.W.  MeHaeneesa; obume
XMMUYECKME CBOMCTBA METa/I/IOB, HEMETa//I0B, OCHOBHbIX
KacCoB HEOPraHWYeCKUX W OpraHUYecKMX COeauvHEHWA;
CTPOEHMe X CBOWCTBA  OPraHUYecKUX  COeAMHEHWIA
(yrneeofopofos, CnNvpTOB, (PEHOMOB, a/lbAerngoB, KETOHOB,
KapOOHOBbIX KMC/IOT, aMMHOB, aMUHOKWUC/IOT U YI/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,
peLleHue 3a4a4, TeCTUPOBaHNE,
KOHTpPO/bHas paboTa.
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http://lib.bsaa.edu.ru/
http://znanium.com/
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http://ebs.rgazu.ru/

0OBbACHATb: 3aBMCUMOCTb CBOWMCTB XMMMWYECKOr0 3/71EMEHTA 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 OpraHMYecKMX COeAMHEHWA OT
CTPOEHUS UX MOJIEKYT;

BbIMOMHATL  XUMWUYECKUIA IKCNEepMUMEHT Mo pPacrno3HaBaHUIO
BaXKHENLLNX HEOopPraHM4yeCcknx wun OopraHN4YeCcKnXx BeELLECTB,
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  AaHHbIX, PecypcoB WHTepHeTa);
MCNONb30BaTb KOMMbIOTEPHbIE TEXHONOMMW ANs 06paboTKu 1
nepefayv XUMMYECKOW MHGopMaLMn 1 ee NpeacTaBNeHUs B
pasNNYHbIX hopmax

3HaHus:

PONb XMMUW B €CTECTBO3HAHUW, ee CBA3b C ApYTrMU
€CTECTBEHHbIMM HayKaMW, 3HaYeHNEe B XKN3HN COBPEMEHHOIO
obLecTBa

BaKHENLLME XMMUYECKME MOHSATUS: BELLECTBO, XUMUYECKUIA
3NleMeHT, aToM, MOJeKyna, macca aTOMOB WM MOMEKY/, WOH,
pafuKan, annoTponus, HyKIMAbl U U30TOMbl, aTOMHbIE s-, p-,
d-opbutann, XMMuYeckasi CBsA3b, 3/M1EKTPOOTPULIATENBHOCTD,
BA/IEHTHOCTb, CTEMEHb OKWUC/IEHNS, rMbpuan3aums opbutanein,
NPOCTPAHCTBEHHOE CTPOEHWE MOJEKY/, MO/b, MOMsipHas
macca, MOJISIPHbIA 06beM ra3006pa3HbIX BELLECTB, BellecTBa
MONEKYNAPHOro n HEMONEKYIIPHOI0 CTPOeHUs,
KOMM/EKCHbIE COeAMHEHUS, ANCMEPCHbIE CUCTEMbI, UCTUHHbIE
pacTBOPbI, 3NEKTPONMUTMYECKAs AMCCOLMALIMS,  KUCNOTHO-
OCHOBHble peakuMn B BOAHbIX pacTBopax, rMAPONu3,
OKWC/NEHME W  BOCCTaHOB/IEHME, 3/EKTPOMN3,  CKOPOCTb
XMUYECKOM  peakumu, MeXaHW3M  peakuuu,  KaTanus,
TennoBo  3dheKT  peakuuwn,  3HTanbnus,  TensoTa
06pa3oBaHMs,  SHTPONWUSA,  XMMMWYECKOE  pPaBHOBECHUE,
KOHCTaHTa paBHOBeCKS, YINepoaHbIi CKener,
(hYHKUMOHaNbHas rpynna, roMOMOrus, CTPYKTypHast MU
NPOCTPaHCTBEHHAs U30MepUsi, UHAYKTUBHbLIA M Me30MepPHbIN
3()(heKTbl,  3NEKTPOGNA,  HYKNEOMWUI, OCHOBHblE  TUMbI
peakLuin B HEOPraHWYECKO 1 OpraHUYECKON XUMUW;

OCHOBHbIE  3aKOHbI
BELLECTB, 3aKOH

XUMUN:  3aKOH
NOCTOAHCTBa

COXpaHeHUA
COCTaBa

MaccCbl
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.

KoM61HMPOBaHHbIA:
MpaKTUYecKne 3aHATHS,
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Mepuoguyeckuii 3akoH .. MeHgeneesa, 3akoH [ecca,
3aKOH ABoragpo

OCHOBHble TEOPUM XMMWW; CTPOEHMS aToMa, XUMUYECKOM
CBSI3M,  9NMEKTPO/IMTMYECKO  auccouuaumy,  KUCMOT U
OCHOBAHWiA, CTPOEHWUS OPraHUYECKUX W HEOopraHUYecKmx
coefiHeHMii  (BKNOuYas  CTEPEOXMMUID),  XUMUUECKYHO
KUHETUKY W XUMUYECKYIO TEPMOAVHAMIKY;

Knaccuukaymio M HOMEHKNaTypy
OpraHMyecKnX COeNHEHWIA;

HeopraHNM4ecknx w

NPUPOAHbIE WCTOYHMKN  YrEeBOAOPOAOB M CMOCO6bI  UX
nepepaboTKu

BELLLECTBA U MaTepuaribl, LLNPOKO MCMOMb3yeMble B MPAKTUKE:
OCHOBHble MeTaN/bl U CN/aBbl, rpaduT, KBapL, MUHEpPabHble
Y06PEHUS, MUHEPA/IbHBIE U OPFraHNYECKNE KUCIOTbI,
LLieNnoYM, aMMuaK, yrnesoaopossl, heHon, aHunH, MeTaHon,
3TaHON, 3TUNEHININKONb, FNMLEPUH, (hopMasbaern,
aueTanbAern, aleToH, I/H0K03a, Caxaposa, Kpaxman,
KMeTyaTka, aMUHOKMCOTbI, 6ENKM, NCKYCCTBEHHbIE BOMTOKHA,
Kay4yKu, MAacTMAacChl, XXMpbl, Mbi/ia U MOIOLLIME 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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