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1. MACHIOPT PABOYEM IMPOI'PAMMBI U CIITUTIJINHBI
II1.02 Xumus

1.1. OOaacTb NnpuMeHEeHHs NPOrPaMMBbI

Pabouas mporpaMma JUCHUIIIMHBI « XUMHS» SBJISETCS YaCThbIO OCHOBHOM TIpodeccroHab-
HOW 00pa30oBaTENbHOM MPOTrpaMMbI MOJATOTOBKH CHEUATNCTOB CPEAHEr0 3BEHA IO CIEeHUalbHO-
ctam 19.02.07 TexHoJIorus MOJIOKa U MOJIOYHBIX TPOAYKTOB, 19.02.08 TexHonorus msica U MSICHBIX
nponykToB, 35.02.15 Kunonorus, 36.02.01 BerepuHapus.

1.2. Mecro gucuumiauHbl B cTpykrype OITOII

Huctummaa T1]1.02 «Xumusi» sBisercs ydeOHOW NUCHUIUIMHON 00s3aTelbHON MpeaMeT-
Holi obomactu «EcrectBennsie Haykm» @I'OC cpemgHero obmero o0pa3zoBaHust u MpoQUIILHON I¥C-
IUTITHHONW 001eo6pa3oBatenpHoi moarotoBku CIIO m peammsyercs B | u Bo Il cemecTpax mpu
CpOKE TIOJIYYeHHS CpeaHero nmpodeccnoHaabHOro oopasoBanus 3 roga 10 mecsies (s crienuab-
HocTu «KunHosorus» - 3 roga 6 Mecsen).

1.3. Hean u 3a7a4n JMCHUIIMHBI, IVIAHMPYEMbIe pPe3y/IbTaThl OCBOCHHUs y4eOHOI auc-
IHIIMHBI:
ConeprkaHue M CUMILIMHBI « XMMHUS» HAIIPABJIEHO HA JOCTH)KEHUE CIIEAYIONINX LeJIe:

— (opMHupOBaHUE Y 00yUaIOIIUXCS YMEHHsI OLEHUBATh 3HAUUMOCTh XUMHUECKOr0 3HAHUS JUIs
Ka)KI0T0 YEII0BEKa;

— (opmupoBaHue y 00y4aroIMXCs IEJOCTHOI'O IPEICTABIECHUS O MUPE U POJIM XUMHH B
CO3/IaHUU COBPEMEHHOM €CTeCTBEHHOHAaYUYHOM KapTHUHBI MUPA; YMEHUS OOBSICHATH O0BEKTHI
U IIPOLECCHl OKPYKAIOIIEH JIEHCTBUTENBHOCTU: MPUPOJHOM, COLMAJIBHOM, KYyJIbTYPHOH,
TEXHUYECKOU Cpelibl, — HUCIONb3Ys 11 9TOr0 XUMUYECKUE 3HAHUS;

— pa3BUTHE Yy OOY4YAIOUMXCS YMEHMH paznuyaTh (PaKkThl U OLEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSMHU OLIEHOK M CBA3b KPUTEPHEB C OINPENEIEHHOU
CHCTEMOM IIeHHOCTeH, popMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HUIIHIO;

— mpuoOpereHre O0OydYalOUMMHUCSA OIBbITa PAa3HOOOPA3HOH JEATENbHOCTH, IO3HAHUA U
CaMOIIO3HAHUS; KIIFOYEBbIX HABBIKOB, MMEIOIINX YHHUBEPCAJIbHOE 3HAUECHUE IS pa3IM4HbIX
BUJIOB JICATEIbHOCTH (HABBIKOB PELICHUs POOJIeM, IPUHSTHS PEIICHHI, TOMCKa, aHAIN3a U
00paboTkH  WHGpOpMAIMM, KOMMYHUKAaTHBHBIX  HAaBBIKOB, HAaBBIKOB  HM3MEPEHUH,
COTPYIHUYECTBA, 0€301MacHOro 00PAICHHUS C BEIIECTBAMU B TIOBCEIHEBHON KHU3HH).

VYueOHas TUCHUILIMHA « XUMHUS» OPUEHTHPOBaHA HA JOCTHKEHHE CIEAYIOLUX 3a4a4:

— U3y4YEeHUE TEOPETUYECKHUX OCHOB XUMHUH U OCOOEHHOCTEN MPOTEKaHUs XMMHUYECKHX ITpoLiec-
COB B OKPY’KaIOLIEH cpelie U UX 3HAYMMOCTH JJIs1 KasKJI0r0 YEJIOBEKa;

— H3y4YEHHUE COCTaBa, CTPOEHHS M CBOMCTB OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OpraHude-
CKUX COEAMHEHHH M MX B3aMMOIPEBpAIllEHNH, KOTOpPbIE JIEKAT B OCHOBE MPUPOIHBIX U TEX-
HOTEHHBIX I1POLIECCOB,;

— npuobpereHue 00ydyaroIMMUCS OIbITa Pa3HOOOPA3HOI 1eATENIbHOCTH, IIO3HAHUS U CaMOII0-
3HAHUS B O0JIACTU XMMHU; KJIIOUEBBIX HABBIKOB SKCIHEPUMEHTAIbHOM paboThI, MMEIOLIUX
YHHMBEpPCAJIbHOE 3HAYEHUE I PA3IMYHBIX BUAOB ACSITEIBHOCTH .

I[nanupyemble JTUYHOCTHBIE PE3YJIbTATHI 0CBOEHHUS Y4eOHOH TUCIMILIUHBI

— YyBCTBO TOPJIOCTH W yBaKECHUS K MCTOPUU U JIOCTHIKECHUSM OTCUSCTBECHHOW XMMHYECKOM
HAyKH; XUMHYECKH TPAMOTHOE MOBEJCHHE B MPOGECCHOHATBHON NEATEIbHOCTH U B OBITY
npu 00palleHuu ¢ XMMUYECKIMHE BEIIeCTBAMH, MaTepUaIaMH U POI[ECCaMU;

— TOTOBHOCTh K TPOJOJDKCHHIO OOpa30BaHMS W TOBBINICHHS KBaTH(PHKAUKW B WU30paHHOM
npo(eCCHOHATILHOW  JICATEIBHOCTH W OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYCSCKHX
KOMIICTCHIIMI B 3TOM;

— yMEHHE WCIOIb30BaTh JOCTH)KCHHUS COBPEMEHHONW XHMHUYCCKOW HAyKH W XHUMHYCCKUX
TEXHOJIOTHI JIJIsl TIOBBIMICHUS COOCTBEHHOTO MHTEIUICKTYalbHOr'O Pa3BHTHSI B BHIOpaHHOM
pohecCHOHATBLHON e TEIbHOCTH.



I[Inanupyemblie MeTanpeaIMeTHBIE Pe3yabTAThl OCBOECHHUS Y4e€OHO I JUCHUTLINHBI:

— HCIOJIb30BaHHWE PpA3NUYHBIX BHUIOB IIO3HABATENLHON JEATENbHOCTM W  OCHOBHBIX
MHTEIUIEKTYaJbHBIX ONepanuil (MOCTaHOBKH 3a7a4u, GOpMYyJIMPOBAHUS THUIOTE3, aHAIN3A U
CHHTE3a, CPaBHEHHUS, 00OOIIEHHS, CHCTEMAaTH3AIlH, BBISIBICHHUS MPUUYUHHO-CIEICTBEHHBIX
CBs3€H, TOMCKA aHAJOTOB, (HOPMYIMPOBAHUS BBIBOIOB) JUIsl PEIIEHUS IOCTABIICHHOMN
3aa4i, TPUMEHCHHE OCHOBHBIX METOJOB TMO3HaHHWS (HAOMIOJACHHS, HAYIHOTO
OKCIEPUMEHTA) IS U3ydEHUS Pa3IMYHBIX CTOPOH XUMHUYCCKHUX OOBEKTOB M IPOIIECCOB, C
KOTOPBIMHU BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B PO ecCHOHATBHON cdepe;

— HCIOJIb30BAHHWE PA3JIMYHBIX HCTOYHUKOB I TIOMYyYEHUS XUMHUYEeCcKoi wuHpopmauuy,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JUIS JIOCTIDKCHHS XOpOIIUX pe3yNbTaTOB B
npodeccruoHanbHON chepe;

I[Inanupyemble npeaMeTHbIE Pe3yJabTaThl 0CBOCHHUS Y4€0HOM AUCHUIIHHBI:
3HATh / IOHMMATh:
— 3HAHUE OCHOBOIIOJATAIOIIMX XUMUYECKUX MOHATHH, TEOPHl, 3aKOHOB U 3aKOHOMEPHOCTSIH;
YBEPEHHOE MMOJIb30BAHUE XUMUYECKOW TEPMUHOIOTUEN U CUMBOJIMKOM;
— MECTO XMMHUHU B COBPEMEHHOM HAy4yHON KapTUHE MHUpA, POJb XUMHUU B (HOPMHPOBAHUU
Kpyro3opa 1 pyHKIIMOHAIbHON rpaMOTHOCTH YeJIOBEKa I PEIICHUs MPaKTUYECKUX 3aa4;
— TMpaBUJIa TEXHUKH 0€30MacHOCTH MPU UCHOIb30BAHUN XUMUYECKUX BEIIECTB.
yMeThb:
— yMEThb [1aBaTh KOJMYECTBEHHBIE OLIEHKM U MPOU3BOAUTH PACUEThl MO XHUMUYECKUM
dbopMynaM U ypaBHEHHUSIM;
— 00pabaTbIBaTh, OOBSICHITH PE3YJIHTATHI IPOBECHHBIX OIBITOB M JICJIATh BHIBOJIBI;
— OPUMEHATh METOJbl HAyYHOro IMO3HaHMs (HAOJIOJCHUE, ONUCAHWE, W3MEpPEHHE) IpH
pELIEHUH MPAKTUYECKUX 3aa4.
HCIOJIb30BATh NPUOOPETEHHbIEC 3HAHUS U YMEHHS B IPAKTHYECKOI 1eITeJIbHOCTH U NOBCe-
JHEBHOM *KU3HH IJIs:
— ¢opMupoBaHUsS COOCTBEHHOW TMO3WUIIMH [0 OTHOIICHUI0 K XHUMHYECKOW WH(HOpMAIHH,
MOJIy4aeMOMW U3 pa3HbIX UCTOUYHUKOB;
— NPUMEHEHMs] METOJI0B MO3HAHMS MPU PEIICHUH MPAKTUUYECKUX 3a/1a4;
— CoOIoeHUs TIPaBUJI TEXHUKU 0€30MacHOCTH MPU MCIOJIB30BAHUHM XMMHUYECKHX BEIIECTB B
MPAKTHYECKON AEATEIBHOCTH U MTOBCEAHEBHOM KU3HU.

1.4. Ko1n4yecTBO 4aCOB Ha OCBOEHHE y‘leﬁHOﬁ AUCHUIIJINHBI.

MaxkcumanbHol yueOHoM Harpy3ku ooyuarouierocs (Bcero) 220 yaca, B TOM YHUCIIE:
- 00s13aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku odydaromerocs — 138 uacos;

- CAMOCTOSITeJIbHON paboThl o0yuaromierocs — 66 4acos;

- KOHCYJIbTaluii — 16 4acos.



2. CTPYKTYPA U COAEPKXAHUE JUCHUIIJINHBI

2.1. O0beM TUCHUIINHBI U BUbI Y4eOHOI padoThI

Bun yaeOHoit paboThI

O0BEM yacoB

cemecmp UTOTO
1 2

MaxkcumasnabHast yueOHasi Harpy3ka (Bcero) 87 133 220

AynuropHas yueOHasi padoTa (00s3aTe/IbHbIE yYeOHbIe 52 86 138

3aHATHSA)

TEOpPEeTHYECKOe 00yUeHHE 24 40 64

JlaGoparopHbie 3aHATHS 28 46 64

[IpakTueckue 3aHATUA

KoHTtponbHbie paboTh

KypcoBasi paboTa (IIpoeKT)

BHeaynuTopHas (camocToATeIbHASN) o4 32 56

y4yeOHas1 padoTa obdyyarouierocs (Bcero)

Ipyrue BUIbI CAaMOCTOSITEJIbHOI padoThl 5) 5 10

WH/IMBUTYQJIbHBIN IIPOSKT

Koncyasramun 6 10 16

IIpomeskyTouHas aTTecTanus (3a4er, 3a4eT 9K3aMeH | 3ader, 3K3aMeH

nupepeHInPOBAHHBIN 3a4eT, IK3aMeH )




2.2. TemaTuyeckuii njan u coaepxanue nucuuniauubl bJ1.02 Xumus

HaumenoBanne | Coaep:xaHue yueOHOro MaTepuasa, JjadopaTopHble U MPAKTUYECKUE PadOThl, CAMOCTOSATENbLHASA pa- ObLeM 12coB YpoBenn
pa3aesioB U TeM 0oTa o0yyarommxcst OCBOEHUsI
1 cemecTp
Paspea I. Oprannyeckasi XUMHS.
Tema 1.1. Copep:kanne yue0HOro Mmarepuaia
IIpenmer opranu- | JEKIIUN, YPOKMU: 4 2

YECKOU XUMMHU.
Teopus
CTpOEHUS OpraHu-
YECKHUX COCUHE-
HUH

IIpeamer opranmyeckoii xumuu. [loHsTre 06 OpraHnYecKoM BeLIECTBE M OpraHuueckor xumun. Kpatkuit
OYEPK UCTOPUH PA3BUTHS OpraHu4ecKor XuMuu. OCOOEHHOCTH CTPOSHHSI OpraHMueCKUX coeanHenuid. Kpyro-
BOPOT YIJIEPOZa B IPUPOJE.

Teopusi crpoeHusi opranuyeckux coequHeHuii A. M. ByraepoBa. OcHOBHBIE MTOIOKEHHS TEOPUU CTPOCHUS
A. M. bytnepoBa. XuMH4YeCcKoe CTPOSHHE U CBOMCTBA opraHudeckux BemecTs. [lonstue 06 nzomepun. Cro-
c00BI OTOOpaXKEHHsI CTPOEHHSI MOJIEKYIBI ((popMyiibl, Mozenn). 3HaueHne Teopun A. M. ByrnepoBa s pas-
BUTHSI OPIaHUYECKON XUMHUM U XUMHYECKUX ITPOrHO30B.

Knaccuduxauusi opranmvecknx coegunenmii. Knaccupukanys opraHi4ecKux BEIIECTB B 3aBUCUMOCTH OT
cTpoeHus yrieponHoi nenu. [lonstue pynkumonansHol rpymmsl. Knaccudukanuss opraHMuecKuX BEIIECTB
10 TUIY (PYHKIMOHAIBHOH TPYIIITBL.

OCHOBBI HOMEHKJIATYPBI OPraHMYecKUX BellecTs. TprBHanbHble Ha3BaHUs. PalroHanpHas HOMEHKIATypa
kak npemmecrBenHuna HomeHknarypbl IUPAC. Homenknarypa ITUPAC: npuHIUIBsl 00pa3oBaHusl Ha3BaHUM,
CTapIIMHCTBO (DYHKIMOHANBHBIX TPYII, UX 0003HaueHue B mpedukcax U cypdukcax Ha3BaHW OpraHude-
CKUX BEIIECTB.

THunel XHMHYECKHUX CBsI3eli B OPraHUYecKUX COeJMHEHUSIX H CIOCO0BI X pPa3phiBa.

Knaccuduxkarys KoBaJeHTHBIX CBSI3€H MO ANIEKTPOOTPHUIIATEIBHOCTH CBS3aHHBIX aTOMOB, CIIOCOOY MEpEeKpbIBAHHS
opOuTanei, KpaTHOCTH, MeXaHu3My 00pa3zoBaHusl. CBsi3b NPUPOABI XUMUYECKOH CBSI3H € TUIIOM KPHCTALTMYECKOH
PEIIETKHU BEIIECTBA U €r0 (PU3MYECKMMHU CBOWCTBAMH. Pa3phlB XUMHUYECKOM CBSI3M KaK MPOIIecC, 00paTHbIN ee 00pa-
30BaHUIO. | OMOMMTHYECKUI U TE€TEPONIMTHYECKUI Pa3phIBBI CBSA3EH, UX COMOCTABJIEHME C OOMEHHBIM M JIOHOPHO-
AKIIENTOPHBIM MEXaHM3MaMH UX oOpazoBanust. [IoHsTHE CBOOOMHOrO pajyKalia, HyKICOQUIBHON 1 MEKTPOQHIIb-
HOM YacTULIBL

Knaccnpukanus peakuuii B opranmdeckoii xumuu. [loHsTHE 0 THIIaX M MEXaHU3MaxX peakiMid B OpraHu-
yeckod xumun. Cybcrpar u pearent. Kinaccudukanus peakuyil mo i3MEHEHHIO B CTPYKType cyOcTpara (pu-
COEJIMHEHHE, OTLICIUICHNE, 3aMeIlIeHHEe, N30MEPH3alns) U TUIy peareHTa (palukalbHble, HYyKIeOo(HIbHbIE,
anektpodmibHble). Peakimu npucoenunenus (AN, AE), smumunupoBanus (E), 3amemenns (SR, SN, SE),
n3oMepr3alry. Pa3HOBUIHOCTH peakiyil KakKIoro TUIa: THAPHUPOBAHNUE U JAETUAPUPOBAHHUE, TaJIOr€HUPOBa-
HUE U JleTajloreHUupoBaHue, THApaTalus U JeTuApaTausi, THIporaloreHupoBaHie U JerHIporaJoreHupoBa-
HUE, TOoNMMepH3alusd W  THOJMKOHAEHCAanus, meperpynnupoBka. (OCOOCHHOCTH  OKUCIUTENIBHO-
BOCCTAHOBUTEIIFHBIX PEAKLIMH B OPraHNYeCKON XUMHH.

CoBpeMeHHBIE NPEACTABIEHUS 0 XHMHYECKOM CTPOEHUH OPraHN4YeCcKHX BellecTB.

OcHoBHBIE HampaBJIeHUsI pa3BUTHS Teopuu cTpoeHust A. M. bytneposa. M3omepusi opraHyecKux BEIIECTB U
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ee BuAbl. CTpyKTypHas M30MEpHs: MEKKIAccOoBas, YIVIEPOAHOIO CKEJeTa, MOJOKEHHS KpaTHOM CBS3M U
(byHKIMOHANBHOM Tpynmel. [IpocTpaHCTBEeHHAs M30MEpHS: reoMeTpudecKkas U ontudeckas. [lonstue acum-
METPHUYECKOr0 LIEHTpa. bruogornueckoe 3HaU€HUE ONTUYECKOW M30MepuH. B3aumMHOe BIMSHUE aTOMOB B MO-
JIEKyJlaX OpraHHYeCKHUX BEIIECTB. DIEKTPOHHBIE 3((PEKTH aTOMOB M aTOMHBIX T'PYIII B OPraHMYECKUX MOJIe-
Kynax. MHAYKIMOHHBIN 3 QeKT, MONOKUTENbHBIA H OTPUIATENbHBIA, ero 0co0eHHOCTH. Me3oMepHBIH 3 ¢-
ekt (3G GheKT CONpsHKEHNs ), ero 0COOSHHOCTH.

JABOPATOPHAS PABOTA. CoctaB u cTpocHHE OpraHndeckux coenuHenuii. Knaccudukanus 1 HOMEH-
KJIaTypa OPraHUYECKUX COCTUHEHUI.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCS

HpnMepHaﬂ TEMATHKA BHEAYTIUTOPHLIX CAMOCTOATEIBbHDBIX paﬁOT:
HpOCTpaHCTBeHHaH HU30MCpUs: TCOMCTPUUCCKAA U OIITUYCCKA. Ilonsrune ACUMMCTPHUYCCKOI'0 LICHTPA. buono-
TMYECKOE 3HAUCHUE ONTHUIECKOMN N30MCPHU.

JomamnrHee 3a1aHue: U3ydeHUe MaTepruana y4eOHBIX TOCOOUH M yIeOHUKOB, TPOPabOTKa KOHCIIEKTOB, BBI-
MTOJTHEHHUE 3aJIAaHHUH 110 METOJMYECKUM YKa3aHUSIM ISl CAMOCTOSITENIbHOM Pa0OThI 10 TUCTIUTLIMHE « XUMUSD.

Tema 1.2.
IIpenenbHble yr-
JIEBOJIOPOIBI.
OTHJIEHOBBIE U
JTUCHOBEIE yTJIe-
BOZOPOJIBL.
A1ieTuieHOBEIC
YTIIEBOIOPOIBL.
ApomaTiudeckne
YTJIEBOJIOPOIBI.
IIpuponssle ne-
TOYHHKH YTJICBO-
JIOpOZIOB

Copep:xkanue yuyeOHOro Mmarepuaia

JIEKIIMH, YPOKU

T'omosornueckuii psin ankanoB. [lonstue 00 yrneBogoponax. OcoOEHHOCTH CTPOSHUS MPEAEIbHBIX yTJie-
BOZOPOJOB. AJIKaHbI KaK MPEACTABUTENN MPEENIbHBIX YII€BOAOPOIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl METaHa M PYyruX ajkaHoB. [ omonoruueckuii psin u usomepus napadunos. Hopmanbaoe
{ Pa3BETBJICHHOE CTPOEHUE YriepoAHOor nenu. HoMeHKIarypa alnkaHOB U aJIKWIBHBIX 3aMecTuTeneid. Ousn-
YECKUE CBOMCTBA AJIKAHOB. AJIKaHBI B PUPOJIE.

XuMH4YeCKHe CBOICTBA akaHoB. Peakiinn SR-tumna: ranorenupoBanue (padorsl H. H. CeMeHoBa), HUTpOBaHHUE 110
KonoBanoBy. MexaHn3M peakiiyl XJOPUPOBaHHS aJIKaHOB. Peakiny JeTnapupoBaHusl, TOPEHUS], KaTAIMTHIECKOTO
OKHCJIeHUS alkaHOB. KpekuHT ankaHoB, pa3iyHble BU/IbI KPEKUHTa, PUMEHEHHE B TIPOMBIIIIEHHOCTH. [Inpoms u
KOHBEPCHSI METaHa, N30MEPU3aLIs AJIKAHOB.

IIpumenenne U cnoco0bI MoTydeHns1 aakaHoB. O0IacTH MPUMEHEHHsI alIKaHOB. | [poMBbIIIIIeHHBIE CTIOCOOBI MOITY-
YEHHMS! AJIKAHOB: TOyYIEHHE U3 PUPOIHBIX HCTOYHUKOB, KPEKHUHT Tapa(uHOB, IOMy4eHHE CHHTETHYECKOro OEH3MHa,
rasuQuKalys yris, THAPUPOBaHUe ankaHoB. JlabopaTopHbIe criocoObl MOMydYeH s AlIKaHOB: CMHTe3 Bropiia, nekap-
OOKCHIIMPOBaHWE, TUIIPOITH3 KapOHa AIFOMHUHUSL.

Hukaoankansl. ['omonornyeckuil psii ¥ HOMEHKIIATypa LMKIOAIKaHOB, MX oOmias ¢opmyna. M3omepus
[IUKJI0AJIKAaHOB: MEKKJIACCOBas, YIIIEPOAHOr0O CKeyeTa, reomerpuydeckas. [lomyuenne n pusnueckue cpoiictBa
LUKJIOAIKaHOB. XUMHUYECKHE CBOICTBA LIMKI0aNKaHOB. CrienuduKka CBOUCTB LIMKIOATKAHOB C MaJlbIM pa3Me-
poM 1mkIIa. Peakiuy npucoeAHeH!sI M paliKaJIbHOIO 3aMEIeHUsI.




T'omonornyeckuii psAa ajIkeHOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI STHIIEHA U aJIKe-
HOB. ["'oMonornyeckuii psa u odmiast popmyna ankeHoB. M30MepHs STHIICHOBBIX YIIIeBOIOPOJIOB: MEXKIIACCO-
Basl, yIJIEPOAHOTO CKeJleTa, MOJIOKEHUS KPaTHOH CBsI3U, reoMeTpruieckas. OcoOEeHHOCTH HOMEHKIIATYPHI ATH-
JIEHOBBIX YTJIEBOJAOPOJOB, HA3BAHUS BAXKHEUIINX paguKaioB. PU3NUECKAE CBOMCTBA aJIKEHOB.

XUMHYECKHE CBOWCTBA AJKEHOB. DJICKTPODHMIILHBIA XapakTep peakiuii, CKJIOHHOCTh K PEaKIUsM IMPHUCO-
eJIMHEHU A, OKUCIIeHHsI, TomuMepu3aiiu. [Ipasiino MapKkoBHHKOBA M €T0 JIEKTPOHHOE 000CHOBaHWe. Peakmn
rajoreHupoBaHus, THAPOTAIIOr€HUPOBAHUS, THApaTaluy, ruapupoBanus. Mexanusm AE-peakuuii. [Tonstue o
peaxkuusax noauMepusannu. [ opeHre ankeHoB. Peakiny OKUCIIEHHS! B MSTKUX U JKECTKHX YCJIOBUSX. Peakius
Barnepa u ee 3HaueHue A1 OOHAPYKEHHSI HETIPEIeNIbHBIX YTIIEBOIOPOAOB, MOIYyYSHHSI TITUKOIEH.
IMpumeHeHue U cOCOOLI MOJy4YeHUs aJIKeHOB. lcronb30BaHne BHICOKON PEaKIIMOHHOW CIIOCOOHOCTH all-
KCHOB B XMMHYECKOM MPOMBIIUICHHOCTH. [IpuMeHeHne 3TuiieHa u mponuiieHa. [IpoMbIlieHHbIE CIIOCOOBI
MOJTy4deHUS aJKeHOB. Peaknuu jeruapupoBaHus U KpeKWHTa aikeHoB. JlabopaTopHbie criocoObl MOMYYCHUs
AJIKEHOB.

Aaxanuensl. [lonsTre W KnaccuuKays TUEHOBBIX YTIIEBOJOPOJIOB 110 B3aUMHOMY PACIIONIOXKEHUIO KpaT-
HBIX CBsi3ell B MoJieKyje. OCOOEHHOCTH 3IEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOSHUS CONMPSDKEHHBIX JAHe-
HoB. [lonsiTue 0 m-3nexTpoHHON crucTeMe. HoMeHkIaTypa IMeHOBBIX yriieBogopoaoB. OcOOEHHOCTH XHMUY e-
CKMX CBOICTB COMNpPSOKEHHBIX JIMEHOB KaK CJEJACTBHE HX DJEKTpOHHOro cTpoeHus. Peakuuu 1,4-
npucoequaenus. [lommmepuzanust nuenoB. CrocoObl MOMyYeHHUsS TUEHOBBIX YTIIeBoJopoaoB: padotsl C. B.
JleGeneBa, NETUIPUPOBAHKE ATKAHOB.

OcHOBHBIEC OHATHS XMMHMH BBICOKOMOJIEKYJISIPHBIX COeWHEHNH (Ha mpuMepe NMPOAYKTOB MOJHMEpPH-
3allUM AJIKEHOB, AJIKAJAUEHOB M UX FAJI0reHIIPOU3BOAHBIX). MOHOMED, TOIUMED, PEAKLUS OJIMMEPU3ALINH,
CTENeHb NOJMMEPHU3ALNH, CTPYKTYPHOE 3B€HO. THIBI MONUMEPHBIX IeNel: JIMHEHHbIE, pa3BeTBICHHbBIE, CIIN-
Thle. [loHsTHE O cTepeoperymsapHbIX noiaumepax. [loarmMepsl TepMorIacTUIHbIE U TepMOpeakTUBHbIE. [Ipe -
CTaBJIEHUE O TUIACTMACCaxX M dacromepax. [[oNMuaTuieH BEICOKOTO M HU3KOTO IaBJIE€HMs], €ro CBOMCTBA U MPHU-
menenue. Karamuzatopsl [{urnepa—Harra. [lomunponmiieH, ero mpuMeHeHHe M CBOMCTBa. ['amoreHcomep-
xKarue moiauMepsl: TedoH, nmonuBUHUIXIOpUA. Kayuykun HaTypanpHbeli U cuHTeTHueckue. Comonmmepsl
(OyTagreHCTUPONBHBIN Kay4yyK). Bynkanuzamnus kaydyka, pe3iHa 1 Y00HHT.




T'omosiornyeckuii psia ajJKHHOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE alleTUIIEHA U APYTHX aJKHU-
HOB. ['omomormyeckuii psx u obmast ¢opmyna ankuHoB. HoMeHKiaTypa ameTHIeHOBBIX YIIIEBOIOPOJIOB.
U3omepus MexknaccoBasi, yriaepoaHoro

CKeJIeTa, MOJI0KEHUSI KpaTHOM CBS3H.

XuMH4YecKHe CBOCTBA U MPUMeHeHHe ATKUHOB. OCOOEHHOCTH peaknuii NPUCOSTUHEHNS 110 TPOHHOM yT-
nepoja-yriaepoanoi cBszu. Peakiusa Kydepora. [IpaBuino MapkoBHHKOBa TPUMEHUTENLHO K arleTuiieHam. [1o-
JIBIKHOCTH aToMa BOAOpoAa (KUCIOTHBIE CBOMCTBa aikuHOB). OKHCIEHWE aJKWHOB. Peaxmmst 3elMMHCKOTO.
[IpumeHeHune aleTUICHOBBIX YIIIeBO10pooB. [lonuBuHuMIanerar.

Honyyenne anxunos. [lonyueHue aneTnaeHa MUPOIN30M METaHa U KapOUIHBIM METOOM.

He¢ts. Haxoxnenue B mpupose, cocTaB U Gpu3nNuecKre cBoiicTBa HeTH. TOIIMBHO-3HEPreTHIECKOE 3HAYE-
uue Hedru. [IpompinuienHas nepepadoTka HedTr. Pextndukanus HedTH, OCHOBHBIC (DPAKIINU €€ pa3/IeIICHUS,
WX HUcCIoNb30BaHue. Bropuunas nepepaborka HedrenpoaykroB. Pexrudukanus Ma3yTa npu yMEHBLIICHHOM
nasieHnd. KpekuHr Hedrenponykros. Pasnmunbie Buabl kpekunra, padorsl B. I'.IllyxoBa. M3omepuzanmst
aJIKaHOB. AJIKMJIMPOBAaHKE HETPeNeIbHBIX YIiIeBoAopoaoB. Pudopmunr nedrenpoaykros. Kauectso aBromo-
OunbHOrO ToruMBa. OKTaHOBOE YHCIIO.

IIpuponnblii M MoNMyTHBI HepTsIHOH ra3pl. CpaBHEHNE COCTaBa MPHUPOJHOTO U MOMYTHOrO ra3oB, UX Mpak-
THUYECKOE UCII0JIb30BaHUE.

Kamennblii yrosb. OcHOBHbIE HalpaBJIEHHUS HCIIOIb30BAHUS KaMeHHOro yriisi. KokcoBaHne KaMeHHOIo yIis,
BAOKHEWIIIME MPOAYKTHI 3TOTO Ipoliecca: KOKC, KAMEHHOYTOJIbHAs cMoJjia, HajJcMoibHas Boaa. CoequHeHus,
BbLIEJISIEMBIE U3 KAMEHHOYT'OJIbHOH cMOJIbL. IIpoayKThl, odydaemble U3 HaJICMOJIBbHON BOABL. DKOJIOTMYECKUE
ACTIEeKTHI JOOBIUH, IEPepadOTKH U MCIIOIB30BAHMUS TOPIOYNX UCKOMACMBIX.

JABOPATOPHAS PABOTA. Yriesonoposl.

N

CAMOCTOATEJBHASA PABOTA OBYUYAIOLINXCA

IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOSATEIbHBIX padoT:

Haxoxxnenue B mpupoje, cocras U puzndeckre cBoiictBa HeTu. TOIMBHO-PHEPreTHUECKOE 3HAYCHHE
HedT. OCHOBHBIE HaNpaBJICHNS HCIIOIb30BaHUS KaMEHHOro yriisi. KokcoBaHre KaMeHHOro yriisi, BayKHEHIIMe
IIPOAYKTHI 3TOr0 IIPOLIEcca: KOKC, KAMEHHOYI OJIbHAsI CMOJIa, HaJICMOJIbHAs! BOJIA.

JomamnrHee 3a1aHue: U3ydeHUe MaTeprana y4eOHBIX TOCOOUH 1 yIeOHUKOB, TPOPabOTKa KOHCIIEKTOB, BBI-
MOJTHEHHUE 3aJIAHHUH 110 METOJMYECKUM YKa3aHUSM ISl CAMOCTOSITEIBHONW Pa0OThI MO AUCIHMILIMHE « XUMHUSD)

Tema 1.3. 'un-
POKCHIIBHBIE CO-
eIMHEHUS

Copep:xkanue yueOHOro Mmarepuaia

JIEKIIMH, YPOKHA

Crpoenue u kjaaccupukamms cnuprob. Krnaccudukanus cupToB MO TUIY YITIEBOJOPOIHOTO paaMKaia,
YHUCITY TUAPOKCHIIBHBIX TPYIII U THITY aTOMa YIJIepo/ia, CBA3aHHOTO C TUAPOKCUIIBHON I'PYTION. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHE T'HIPOKCHIIBHON Ipynmbl. BrimsHue crpoeHus cnuproB Ha X (H3MYECKHE
CBOWCTBA. MeXMOIIEKyIIsipHasi BOIOPOAHAS CBsI3b. | OMONOrHYECKUN psiji MpeNeIbHBIX OJHOATOMHBIX CITHP-
ToB. M30Mepus 1 HOMEHKJIaTypa alKaHoJIOB, MX o0mas Gopmyna.

XuMHYyecKHe CBOICTBa alKaHOJOB. PeakioHHas CHOCOOHOCTH MpPEAENBHBIX OJHOATOMHBIX CIIMPTOB.
CpaBHeHHE KHCIOTHO-OCHOBHBIX CBOWCTB OpPraHMYECKWX M HEOPraHWYECKUXCOeMMHEeHUH, cofgepxammx OH-
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TpyIIy: KACIOT, OCHOBAaHHUH, aM()OTEPHBIX COETMHEHUM (BOJBI, CHUPTOB). Peakiyy, moaATBepKAaomme KUuc-
JIOTHBIE CBOMCTBA CIIUPTOB. Peaknuu 3aMeleHns TUAPOKCUIBHOU rpyIbl. MeXMOoIIeKy sipHast AeruapaTalus
CIHPTOB, YCJIOBUS

o0pa3oBaHHs IPOCTHIX APUpoB. CIOKHBIE Y(PUPEI HEOPTAHMYECKUX U OPTAaHUYECKUX KUCIIOT, PEaKIMU 3TEPH-
¢ukan. OKHCICHNE U OKUCIIUTENBHOE JIETHAPUPOBAHUE CITUPTOB.

Cnoco0bl moJiy4eHusi CIUPTOB. [ Maponn3 rasoreHankanoB. [ uaparanys ankeHoB, YCIOBUS €€ MPOBEACHNUS.
BoccranosieHre kKapOOHMIIBHBIX COCAMHCHHM,

OTaesbHBbIE MPEICTABUTENN AJIKAHOJIOB. MeTaHoN, ero MpOMBIIIUIEHHOE TOTyYeHHe W IPUMEHEHHUE B TIPO-
MBILUIEHHOCTH. bruonornyeckoe neiictBue MmeraHona. Crneunduueckue crocoObl MOIy4eHUs STUIIOBOTO CIIH P-
ta. dusnonornieckoe AeHCTBUE ITaHOMA.

MHoroaromHble cnupThl. M30Mepus 1 HOMEHKJIATypa MNpEeACTaBUTENEH ABYX- W TPEXAaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB MHOT'OaTOMHBIX CIHMPTOB, X KaueCTBEHHOE OOHapyxeHue. OTnenbHbIe
MPEJICTaBUTEIH: 3TUIICHIJIMKOJIb, TIIMIEPHH, CIIOCOOBI X MOTY4EHHS, IPAKTHYECKOE IPUMEHEHHE.

®eHoJ1. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTpoeHKe (heHosa. B3anMHoe BiIMsHNE apOMaTHYECKOro KOJbIa
U TUIPOKCUJILHOM TpyMIlbl. XMMHUYECKUE CBOICTBA (peHONa KaKk (DYHKLHMS €er0 XUMUYECKOoro cTpoeHus. bpo-
MupoBaHue (eHona (KaueCcTBEHHAs! peakiys), HUTpOBaHME (MMKPHUHOBAsI KHCIOTA, €€ CBOMCTBA M IPUMEH e-
Hue). OGpa3oBaHHe OKPAIICHHBIX KOMIUIEKCoB ¢ noHoM Fe. TIpumenenne denona. ITonyuenne (eHona B
MIPOMBIILICHHOCTH.

JJABOPATOPHASA PABOTA. Cniuptbl u ()eHOINBL

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCS

IIpuMepHasi TeMaTHKA BHEAYIUTOPHBIX CAMOCTOSITEJILHBIX PadoT: CriocoObl MOTy4YeHHS CIUpTOB. ['uj-
POTH3 TaJIOTeHAIKaHOB. | maparaius alnKeHoB, YCIOBUS ee MpoBeneHNs. BoccraHoBIeHNE KapOOHUIIBHBIX CO-
€IMHEHUN.

JomanHee 3aganue: H3yveHHe MaTepraliia y4eOHBIX MOCOOWH U yueOHUKOB, TPOPabOTKa KOHCTIEKTOB, BbI-
NOJTHEHHE 33JaHUH 110 METOAMYECKUM YKa3aHHSIM JUIsl CaMOCTOSITEIbHON pabOoThI MO AUCIUILTHHE « XUMHSD)

Tema 1.4. Anbpe-
TUAbI U KETOHBI

Conep:kanue yueOHOro Marepuajia

JEKIIUU, YPOKHA

I'oMosiornyeckue psiabl aJIbIAErHA0B U KeTOHOB. [ToHATHE O KapOOHMIIBHBIX COCTUHEHUSX. DICKTPOHHOEC
CTpOCHHUE KapOOHHMITBHOM TpyIel. Mi30Mepus 1 HOMEHKIIATypa abJICTUOB U KeTOHOB. PU3HUuecKre CBONMCTBA
KapOOHHMJIbHBIX COCINHEHH.

XuMHYeCKHe CBOWCTBA AJILAETHI0B U KeTOHOB. PeakiMOHHAsA CTOCOOHOCTh KapOOHMIBHBIX COCTHHCHUM.
Peaknuu OKUCICHUS abJCTHIOB, KAYECTBEHHbBIC PEAKIMK Ha ajbJCTUAHYIO Ipymily. Peakinu mojanKoHICH-
caruu: oopasoBanue (peHoIoPOopPMaTBLICTHAHBIX CMOJI.

IIpuMeHeHne M MoJIydYeHHe KAPOOHMJIBHBIX coeMuHeHuii. [IpuMeHeHre albAerH/I0B U KETOHOB B OBITY U
MIPOMBIIICHHOCTH. AJIbJICTH/IBI U KETOHBI B pupoe (3¢upHbie Macia, hepomonsl). [TomyueHne KapOOHUITb-
HBIX COCJMHEHHUH OKHCIICHHEM CITUPTOB, THApaTalell alKuHOB, OKHCIEHHEM YyTieBOA0pOoaoB. OTaenbHbIe
MPECTABUTEIN AJIBICTHIOB M KETOHOB, Crel(pUIecKre Crioco0bl X MOJTYYCHHUS U CBOWCTBA.

JJABOPATOPHAS PABOTA. Anpneruabl U KETOHEL.
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CAMOCTOATEJBHASA PABOTA OBYYAIOIIINUXCA

I[IpumepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX padoT: [[pruMeHeHne ajabIeruI0B U KETOHOB B
OBITY ¥ TPOMBIIIJICHHOCTH. AJTbJCTH/IHl K KETOHBI B TIprpoJie (3¢upHbIe Macia, hepoMonsl). [TomyueHue kap-
OOHMJIBHBIX COEIMHEHNH OKHCIIEHHEM CIIUPTOB, THAPaTalliel alKHHOB, OKUCICHUEM yTIIeBOA0poaoB. OT-
JIeJIbHBIE TIPEJICTABUTEIH aJIbJIETHIO0B U KETOHOB, CIICIU(HIECKHE CTIOCOOBI UX MOIYyUEHHs] U CBOMCTBA.

Jdomamnee 3aganue: U3yveHue MaTepraia Yy4eOHBIX MOCOOWH U yueOHUKOB, TPOPabOTKa KOHCTIEKTOB, BbI-
MIOJTHEHHE 3aJIaHUI TI0 METOIMYECKUM YKA3aHHUSIM JUISl CAMOCTOSITEIBHOIM padOThI O TMCIMILIHHE « XUMHSD)

Tema 1.5. Kap6o-
HOBBIC KHCIIOTHI U
X IPOMU3BOOHBIC

Copep:xkanne yuyeO0HOro Mmarepuana

JEKIHWH, YPOKHA

I'omosiornyeckunii psjx npeaeJbHbIX 0AHOOCHOBHBIX KapOOHOBBIX KHEI0T. [loHATHE 0 KapOOHOBBIX KHC-
JIOTax U UX Ki1accupukanus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHE KapOOKCUIIbHOM rpynmsl. ['omorno-
THYECKUH Pl IpeesIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, X HOMEHKJIaTypa U n3oMepus. Mexmorne-
KYJISIpHbIE BOJIOPOAHBIE CBSI3U KapOOKCHIIBHBIX TPYIMI, MX BIUSHUE HA (PU3MUECKHE CBOMCTBA KapOOHOBBIX
KHCJIOT.

XuMHYeCKHe CBOHCTBA KapOOHOBBIX KHCJOT. Peakiuy, WITIOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA M HX
CpaBHEHHE CO CBOMCTBaMH HEOpraHWYecKux kucior. OOpa3oBaHue (pyHKIMOHAIBHBIX ITPOU3BOAHBIX Kap0do-
HOBBIX KUCJIOT. Peakuun srepuduranni. AHTUAPHUIBI KAPOOHOBBIX KUCIIOT, UX MOMY4YECHHE 1 TPUMEHEHHE.
Cnoco0bI moJiyyeHust KapOoOHOBBIX KUCJIOT. OTAe/IbHbIE MPEICTABUTEM U UX 3HaYeHne. OOmmue croco-
OBl MTOJTyYEHUS: OKHCIICHUE AJIKaHOB, aJIKEHOB, [IEPBUYHBIX CIIMPTOB, ajibAern0B. Baxuellue npeactaBure-
T KapOOHOBBIX KHUCIIOT, UX OMOJOTHYecKas pojb, ClieU(PUYECKUEe CIIOCOObI MOTy4YeHUs], CBOMCTBA U MPHMeE-
HEHHE MYPaBbUHOM, YKCYCHOW, MAJIBMUTHHOBOM U CTEAPUHOBOM; aKpUJIOBOM M METAKPUJIOBOM; OJIEUHOBOMH,
JIMHOJIEBOW U JIMHOJICHOBOM ; II[aBEJICBOM; OEH30MHOM KUCJIOT.

Choxuble 3¢upbl. CTpoeHHE 1 HOMEHKJIATYPa CI0XKHBIX 3(HUPOB, MEKKIIACCOBasi N30MEPUs C KapOOHOBBIMU
kucaoTaMu. CriocoObl MOTyYeHHs CIOKHBIX AGHpoB. OOPaTUMOCTH peaKkiuu 3TepudHUKAINN U (PaKTOPHI, BITH-
SIIOIIME Ha cMelleHue paBHoBecus. OOpas3oBaHue cloXHbIX nonu3gupos. [lommstunenrepedranar. JlaBcan
KaK MPeJICTABUTENIb CHHTETHUECKIX BOJIOKOH. XUMHYECKUE CBOMCTBA U IPUMEHEHHE CIIOKHBIX 3(HUPOB.
Kupb1. XKupb! kak cioxHbie 3Qupbl TaunepruHa. KapOoHOBBIE KHCIOTHI, BXOJSIINE B COCTaB KUPOB. 3aBHU-
CHUMOCTh KOHCHCTEHIIMM XXHPOB OT UX COCTaBa. XMMUYECKHE CBOMCTBA KUPOB: THAPOJIN3, OMBUICHHUE, THAPH-
poBanue. buonoruueckast posb )KUPOB, MX HCIOIB30BAHUE B OBITY U IPOMBIILIEHHOCTH.

Coun kap0OHOBBIX KHCJIOT. Mbita. CriocoObl momydeHus cojeill: B3auMOJIeHCTBIE KapOOHOBBIX KHCIOT C
MeTaJIaMH, OCHOBHBIMU OKCHJIAMHU, OCHOBaHHUSMHM, COJISIMH; ILEJIOYHON THJIPOIH3 CIOXKHBIX 3(HpPOB. XUMHU-
YecKHe CBOMCTBaA coieil KapOOHOBBIX KUCJIOT: THAPOIN3, PEakUy HOHHOTO oOMeHa. Mblia, CYIIHOCTh MOIO-
miero aerictBua. OTHOIIEHHE MBLIIA K JKecTKOM Bojie. CuHTeTHYeckue mMoromnue cpeacrsa — CMC (merepren-
Thl), UX IPEUMYIIIECTBA U HEJOCTATKH.

JJABOPATOPHAS PABOTA. KapOoHOBBIE KHCIIOTBI, JKUPbI U MbLIIA.

o

CAMOCTOATEJBHASA PABOTA OBYUYAIOIIIUXCA

w

IIpuMepHas TeMaTHKa BHeayIMTOPHBIX CAMOCTOSITEJILHBIX padoT: MexXMOoNeKyIsspHble BOAOPOAHBIE CBSI-
31 KapOOKCHIIBHBIX TPYIIM, WX BIMSHHE Ha (pu3mdeckue cBoicTBa KapOOHOBBIX KUCIIOT. XMMHUUYECKHE CBOII-
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CTBa ¥ MPUMEHEHHUE CIOXKHBIX 3(pupoB. bronoruueckas posb KUPOB, X UCHOIB30BaHKUE B OBITY U MTPOMBILI-
JICHHOCTH. MBIJIa, CYIIHOCTH MOIOLIETo jeiicTBuA. OTHOIIEHHE MBIJIA K KeCTKOoi Boje. CHHTETHYECKHE MOTO-
e cpeactBa — CMC (mereprenTsl), UX MPEUMYIIECTBA U HEJJOCTATKH.

JdomamHee 3aganue: n3yveHue MaTepraia Y4eOHBIX TOCOOUH M yUeOHUKOB, TPOPa0OTKA KOHCIIEKTOB, BbI-
NOJIHEHHE 33JaHUI 110 METOAMYECKUM YKa3aHHsIM JUIsl CaMOCTOSITENEHON paboThI MO AMCHUILTHHE « XUMHSD)

Tema 1.6. Yrae-
BOJIBL

Copep:kanne yue0HOro Mmarepuaia

JIEKIIMH, YPOKHN

IMonsTue 06 yraesogax. Knaccudukaiws yrneBogoB. MoHO-, T1- U TIOJIMCAXaPU/IBI, TPEICTABUTENHN KaXK0H
TPYIIIBI YTI€BON0B. bruonornyeckas poib yrieBOAOB, MX 3HAYEHHUE B )KU3HHU YEJIOBEKa U 0OILECTBA.
Monocaxapuabl. CTpoeHHEe U ONTHYECKast H30MEpHUsi MOHOcaxapu10B. VX kiaccuuKanus 1mo 4ucity arToMoB
yriaepoaa u npupoze kapOooHuIbpHOH rpynisl. Gopmyiiel Puimepa 1 Xeyopca A H300pakeHUst MOJIEKYJT MO-
HocaxapunoB. OTHeceHne MoHocaxapuaoB K D- u L-psny. Baxueilmne npencraButenn MoHo3. [Jokosa,
CTPOEHHUE €€ MOJICKYJIbl M (U3ndecKre CBOWCTBA. TayTomepus. XUMHUYECKHE CBOMCTBA TIIFOKO3bL: PEeaKIUH 110
aNBJETUIHON TpymIe («cepeOpsHOro 3epKaiay, OKUCICHHE a30THOM KHUCIIOTOH, TuApupoBaHue). Peakimn
[JTFOKO3BI KaK MHOTOATOMHOTO CIIMPTa: B3aMMOAEWCTBHE TITIOKO3BI ¢ TUapokcuaoM Meau (II) mpu komHaTHOI
TeMIeparype U HarpeBaHuu. Pasnuunsie TUIBI OpOKeHUs (COMPTOBOE, MOJIOUHOKKCTIOE). [ TTIroK03a B mpupoe.
Buonoruueckas poias 1 IpuMeHeHHEe ITI0K03bl. PPyKTO3a Kak H30Mep I0K03bl. CpaBHEHHE CTPOEHUS MOJIe-
KYJIbI 1 XUMHUYECKUX CBOWCTB TIIOKO3bI U (HpyKTO3bl. PpyKTO3a B MPUpOJIE U ee Onosoruueckas pois. [leHTo-
361. Pr0o03a 1 ne30kcupr603a Kak MpecTaBUTENH albaomneHTo3. CTpoeHne MOJEKYII.

Jucaxapuabl. Ctpoenne aucaxapugoB. Criocod cousieHeHHs UKIOB. BoccTaHaBmBaronme 1 HeBOCCTaHAaB-
JIMBAIOIIME CBOWCTBA AMCAXapuIOB KaK CIEACTBHE COWICHEHUs IuKia. CTpoeHHe M XMMHUYECKHE CBOICTBa
caxapo3bl. TexHOIOrnyecKre OCHOBBI TPOM3BOICTBA caxapo3bl. JIakTo3a 1 MasipT03a Kak H30MEPbI Caxapo3bl.
Mosmcaxapuapl. OOmee crpoeHne monvcaxapuaoB. CTpoeHHE MOJNEKYIBI Kpaxmala, aMiiio3a U aMUJIONeK-
TuH. PU3nyecKre CBOWCTBA KpaxMmala, ero HaxoXJIeHHEe B MpUpoJe U Ononorudeckas poib. [ymkoren. Xu-
MUYeCKHe CBOMCTBa Kpaxmayia. CTpoeHHE 3JeMEHTApHOr0 3BeHa IIeJUTION03bl. BiusHue cTpoeHus moauMep-
HOM 11enu Ha GU3NYECKHe U XUMUYECKAE CBOMCTBA IEIJUTIONO3BI. | MAPOIN3 IMEeINT0II036l, 00pa30BaHUE CIOXK-
HBIX 3(UPOB C HEOPraHMYECKUMH M OpraHMYecKuMH KucioTamu. [loHsTne 00 MCKYCCTBEHHBIX BOJIOKHAX:
aleTaTHOM IIeJIKke, BHCKo3e. HaxoxkmeHwe B mpupone U OHOIOTMYECKash poib LeJuioo3bl. CpaBHEHHE
CBOICTB Kpaxmajla i IEJUTIOI03bI.

JJABOPATOPHASA PABOTA VraeBoabl.

I

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHINXCS

IIpuMepHasi TeMaTHKA BHEAYIMTOPHBIX CAMOCTOSATENBHBIX padot: IloHsTHE 00 MCKYCCTBEHHBIX BOJIOK-
HaxX: alleTaTHOM IlelKe, BUcKo3e. Haxoxaenne B mpupose u Ouonorndeckast poib Iesunoiao3bl. CpaBHEHHE
CBOMCTB KpaxmaJja 1 [HeJUTIOI03bI.

JdomanHee 3aganue: U3ydeHre MaTepraia y4eOHBIX TOCOOH U Y1eOHHUKOB, TPOpabOTKa KOHCIIEKTOB, BbI-
MIOJTHEHHE 3aJaHUH TI0 METOIMYECKUM YKA3aHHUSIM JUISl CAMOCTOSITEIIBHONW pabOoTBI 10 JUCIHMIUINHE « XHUMUSDY

Tema 1.7.
AMWHBI, aMUHO-

Copep:kanne yue0HOro Mmarepuana

JEKIIUH, YPOKH
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KHCJIOTHI, Ok

Knaccuduxauust u uzomepus amunos. [lonstue 06 amunax. [lepBudnsie, BTOpUYHBIE U TPETUIHBIE AMHUHBL.
Knaccugukarwst aMUHOB TI0 THITY YTIICBOJOPOIHOTO paJiiKalia ¥ YHCITy aMHHOrPyI B MoJiekyie. ['omomnoru-
YecKHe pApl MpeIeNbHbIX aau(aTHUeCcKUX U apoMaTHIECKUX aMUHOB, H30MEPHS 1 HOMEHKIIATYpa.
XuMHYeCKHEe CBOIICTBAa aMHUHOB. AMUHBI KaK OpraHUYeCKre OCHOBAHUS, UX CPaBHEHUE C aMMHAKOM U JPy-
TUMH HEOPraHUYECKUMU OCHOBaHMsIMU. CpaBHEHHE XUMHUYECKHX CBOMCTB adu(aTHUECKUX U apOMaTHIECKHX
amuHOB. O0Opa3oBaHne aMH10B. AHIIIMHOBEIE KpacuTenu. [loHsTHEe 0 cHHTeTHYeCKuX BOJOKHAX. [lomnamumbt
Y TIOJINaMU/JIHbIE CHHTETUYECKUE BOJIOKHA.

IMpumenenue u noayyenue amunoB. [lonydenne amuHoB. Padorsr H. H. 3ununa.

AMHMHOKHCI0THI. [loHsITHE 00 aMHUHOKMCIIOTAX, UX KiIaccuukamms u cTpoeHne. OnTUyecKast U30MepHsl o-
aMHHOKHKCIIOT. HoMeHknarypa aMMHOKHCIIOT. JIBOMCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOMCTB @MUHOKHUCJIIOT U
ee npuuuHbl. bunonsapueie noHbl. Peakunn xonnencanuu. [lentuanas cBszpb. CHHTETHUECKME BOJIOKHA: Ka-
npoH, 3HaHT. Knaccudukarms BojokoH. [lonydueHne aMMHOKKCTIOT, X IPUMEHEHHE W Onoormyeckasi pyHK-
LU,

Beaxu. benku kak npupogHsle noauMepsl. llepsuunas, BropuyHas, TPETUUHAS U YETBEPTUYHASI CTPYKTYPBI
OenkoB. PuOpUILIPHBIC U TIO0YISpHBIE Oeku. XUMHUYECKUE CBOICTBA OETIKOB: TOpEeHHE, ACHATYPALUs, TH-
poM3, KadecTBeHHBIE (L[BETHBIE) peakuu. bronornueckne QyHkun O€IKOB, NX 3HAUeHUE. benku kak KoM-
MOHEHT NuI|. [TpobiiemMa GENKOBOr0 TOJIOJAHHSI U ITYTH €€ PEeIICHUsI.

JJABOPATOPHAS PABOTA. A3oTcosiepkaiiye coeJMHCHUS U OCIIKH. 8
CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCA: 3
I[IpumepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX padoT: CHHTETHYECKHE BOJIOKHA: KAMIPOH,
sHaHT. Kiaccnduxarmst BonokoH. [lomydeHne aMHHOKUCIIOT, X TIPHMEHEHHE B Onoorndeckas (QyHKIHS.
buonormueckue ¢pyHkumn 6emK0B, X 3HadeHue. benku kak kommoneHT mumm. [Ipodnema GenkoBoro romosma-
HUS U TIYTH €€ PellIeHHUSL.
JomannHee 3aganue: H3yveHue MaTepraia Y4eOHBIX MOCOOUH U yueOHUKOB, TPOPaOOTKa KOHCIIEKTOB, BbI-
MOJIHEHHUE 3a/JaHUi 110 METOJMYECKUM YKa3aHHUsIM JUIS CAMOCTOSITENIbHON PabOTHI 10 JUCHUIUIMHE « XUMUSDY

Tema 1.8. Azot- Copep:xkanne yuyeO0HOro Mmarepuana

coaepxamue re- | JEKIHUU, YPOKHA 4

TEPOLUKINIECKHE
COCIMHCHHSL.
HyxnenHoBeie
KHCJIOTEHI.
buomornuecku
AKTHUBHBIE COEIH-
HCHHSL.

HyxnenHnoBble kucaoTbl. HykienHOBbIE KUCIIOTHI Kak MpUpOAHbIe noauMepbl. HykineoTuasl, ux cTpoeHue,
npuMmepbl. AT® u AIID, ux B3auMonpeBpalieHue 1 posib 3Toro npouecca B npupone. Ilonstne JIHK u PHK.
Crpoenne JIHK, ee nepsuunas u BropuuHas ctpykrypa. Paborsr @. Kpuka u JI. Yorcona. Kommemenrap-
HOCTb a30TUCThIX ocHoBaHMi. Permkanus JIHK. Ocobennoctu ctpoennst PHK. Tumbt PHK 1 ux 6uonoruue-
ckue ¢pyakuun. [Tonsarre o TpondHoM kojie (konoHe). buocnnTes Genka B sxUBOH KieTke. [ eHHas HHXKEeHEpUs
u ouorexnonorust. TpaHcreHHble OPMBI PACTEHUH U KUBOTHBIX.

®epmenThl. [TorsaTHe 0 pepMeHTax Kak 0 OMOIOrMIeCKHX KaTanu3aTopax 0emkoBoi mpuposl. OcoOeHHOCTH
CTPOCHHUS U CBOWCTB B CPaBHEHUH C HEOPraHMYECKUMH Katanu3aropamu. Knaccudukamus ¢pepmentos. Oco-
OCHHOCTH CTPOEHHSI U CBOMCTB ()EPMEHTOB: CENEKTHBHOCTh M 3()()EeKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTH
(depmenToB ot Temmeparypsl U pH cpenpl. 3HadeHue (pepMEeHTOB B OMOJIOTMH U IPHMEHEHHE B IPOMBIIIIICH-
HOCTH.
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Buramunsbi. [lonarue o Butamunax. Mx xnaccuduxanus u odoznadenne. Hopma morpeGieHns] BUTAMUHOB.
Bonopacteopumeie (Ha mpumepe BuTamuHoB C, rpynnsl B u P) u sxupopactBopumbie (Ha IpuMepe BUTaM -
HOB A, D u E). ABUTaMIUHO3BI, THTIEPBUTAMHUHO3bI U TUTIOBUTAMUHO3bI, UX MPOo(UIaKTHKA.

I'opMmonsl. [TonsTHEe 0 TOpMOHAX KaK OMOJOIMYECKH aKTHBHBIX BEIIECTBAX, BHIMTOIHSIOMINX HIOKPUHHYIO
PETYISIMIO KU3HESATeTbHOCTH Oprann3MoB. Kitaccudukaiiust TopMOHOB: CTEPOHIbI, IIPOU3BOIHBIC aMUH O-
KHCJIOT, ITOJIUMENTHIHbIE U OeJIKOBbIE TOPMOHBI. OTAeNbHbIE TPEACTABUTEIIH: 3CTPAIN0I, TECTOCTEPOH, HHC Y-
JIVH, aJ{pCHAIIVH.

JlekapcrBa. [loHsTHE 0 NeKapcTBax KaKk XUMHOTEpaNeBTHUECKUX Mpernaparax. KpaTkue ucropruyeckue cBe-
JEHHS O BOSHUKHOBEHUH W PA3BUTHHM XMMHOTEpauy. [ 'pymiibl gekapcTB: cynbhamMuasl (CTpEeNTON), aHTH-
OMoTHKH (TICHUITWIUIMH), aHTUIIUPETUKA (aCITUpUH), aHAJbIreTUKK (aHANBIMH). MeXaHu3M JelCTBUS HEKOTO-
PBIX JIEKAPCTBEHHBIX MPENaparoB, CTPOCHUE MOJIEKYJI, IPOrHO3MPOBAaHHE CBOMCTB Ha OCHOBE aHaJIM3a XUMHU-
YEeCKOro CTPOCHHUS. AHTUONOTHKH, UX KIACCU(HKALMS 10 CTPOSHHUIO, TUITY M CHEKTpY JeHcTBHs. be3onacHble
cocoObl MPUMEHEHHUS, JICKAPCTBEHHBIE ()OPMBI.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCS

IIpuMepHasi TeMaTHKa BHEAYIHTOPHBIX CAMOCTOSITEJIbHBIX PadoT: buocunTes Genka B JKUBOH KIIETKE.
['ennas unxenepust u OnorexHonorus. 3HaueHre (PepMeHTOB B OHMOIOTUH U PUMEHEHHNE B IIPOMBILICHH O-
ctu. Tpancrennsie QOpMbI pacTEeHUH U )KUBOTHBIX. ABUTAMUHO3bI, THIIEPBUTAMHUHO3BI U TUTTOBUTAMUHO3BI, UX
npodunaktuka. MexaHu3M IeHCTBHS HEKOTOPHIX JISKAPCTBEHHBIX MPETIapaToOB, CTPOSHHUE MOJIEKYI, TIPOTHO-
3MpOBAaHUE CBOICTB Ha OCHOBE aHAJIN3a XMMHUUECKOTO CTPOCHHUSL.

JdomamHee 3aganue: U3ydeHue MaTepraia Yy4eOHBIX TOCOOHMH M yueOHUKOB, TPOPadOTKa KOHCIIEKTOB, BbI-
MIOJTHEHHE 3aJaHUH TI0 METOIMYECKUM YKA3aHUSIM ISl CAMOCTOSITEIIBHONW pabOoTBhI 110 JUCIMIUINHE « XHUMUSDY

UHJIVBUIY AJIbHBIW ITIPOEKT

ol

KoncyabTanun

Bcero B nepsoM cemectpe

87

2 cemecTp

Pazgen 2. O0mas 1 Heopranmyeckas XuMust

Tema 2.1.
XuMHs — HayKa O
BEILECTBaX

Conep:xkanue yuedOHOro MaTrepuajia

JIEKIIUH, YPOKH

CocraB BemlecrBa. Xumuueckue 3aeMeHTH. CrocoObl CYIIECTBOBAaHHUS XUMHYECKHX SJIEMEHTOB: aTOMBI,
MIPOCTHIE U CIIOKHBIE BEIIECTBA. BelecTBa MOCTOSHHOIO M IIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTa-
Ba BElIECTB. BelmecTBa MOJEKYIAPHOTO U HEMOJEKYJSIPHOTO cTpoeHus. CrocoObl 0TOOpa)KeHUsT MOJEKYIL:
MOJIEKYJISIPHBIE U CTPYKTYpPHBIE ()OPMYITBI.

M3mepenne BemecTrBa. Macca aTOMOB M MOJIEKyJ. ATOMHas eIuHUIA Macchl. OTHOCHTENNbHbIE aTOMHAs U
MOJIeKyIIsipHast Macchl. KoandecTBo BemecTBa U €MHUIIBI €70 U3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Yncino ABo-
raapo. MomnsipHast Mmacca. CTEXHOMETPUIECKHE 3aKOHBI M MTOHSTHUS XUMUH.

ArperatHblie cOCTOSIHHS BelecTBa. TBepaoe (KpucTaulmueckoe U aMopQHoOe), xKHUJIKOe U ra3000pa3Hoe ar-
peraTHbple COCTOSIHMSI BELIeCTBA. 3aKOH ABOrajipo u ero ciencTsusi. MoJsipHbIi 00beM BEIIECTB B ra3000pa3s-
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HOM coctossanu. OObeTMHEHHBIN ra30BbIN 3aKOH U ypaBHeHHEe MeHneneeBa—Kianeipona.
Cmecu BemecTB. Pazimmuns Mexay cMecsMH U XUMHIECKHMHU COEIMUHEHUsIMHI. MaccoBast 1 00beMHasl 101
KOMIIOHEHTOB CMECH.

CAMOCTOSATEJBHASA PABOTA OBYUYAIOIIIUXCA

HpnMepHaﬂ TeMaAaTHKa BHEAYAUTOPHBLIX CAMOCTOATEJIbHBIX paﬁoT: CTCXI/IOMeTpI/I‘ICCKPIC 3aKOHbI U ITOHA-
THA XUMHHU.

JomainrHee 3a1aHMe: BHITTOTHEHUE 33/IaHUH 10 METOAWMIECKUM YKa3aHUSIM JJISI CAMOCTOSTEITFHON PabOTHI O
NUCHUILIMHE « XUMHUD

Tema 2.2. Ilepuo-
JIUYECKUN 3aKOH U
[Tepuonnueckas
cucTemMa
XUMHYECKHX dJIe-
menToB /. H.
Menpeneena.

Copep:xkanne yuyeO0HOro Mmarepuana

JIEKIIUH, YPOKHN

OTKpBITHE NMEPHOIUYECKOTr0 3aK0HA. [IpenrnochuIKu: HaKomIeHHe (PaKTOIOrMYecKoro Marepuaa, paboThl
npenmectseHHUKOB (M. B. [leGepeitnepa, A. O. Hlankyprya, [lx. A. Hetonenaca, JI. FO. Meiiepa), cbes3n xu-
mukoB B Kaprcpya, muunoctaeie kauectBa . Y. MenneneeBa. Otkpeitue J. Y. Menneneessim [lepuonude-
CKOI'0 3aKOHa.

Ilepuonnyeckuii 3aKoH U crpoeHue aroma. M3zoronsl. CoBpeMEHHOE MOHATHE XUMHUUYECKOI0 3JIeMeHTa. 3a-
koHoMepHOCTh ['. Mozmu. CoBpemenHas ¢opmynupoBka [lepruomuueckoro 3akona. [lepuomudeckas cucrema
U cTpoeHre aroma. PU3NUECKU CMBICH MOPSIKOBOIO HOMEpa 3JEMEHTOB, HOMEPOB IpyIsl U nepuoaa. Ile-
pHOAMYECKOE U3MEHEHUE CBOICTB 3JIEMEHTOB: Pajuyca aToMa; SHEPIul MOHU3ALMM; IEKTPOOTPULIATENIBH O-
ctH. [IpuunHBI U3MEHEHUS METAJUINYECKUX U HEMETAIIMYECKHUX CBOICTB 3JIEMEHTOB B IpylIax U nepuojax, B
TOM uHciie OONMbIIMX U cBepxOoipmmx. 3HaueHue [lepnommueckoro 3akoHa u Ilepnoamdaeckoil cucTemMsl Xu-
Mugeckux emenToB JI. . MenneneeBa i pa3BUTHS HAYKU M MOHUMAHUSL XUMHUYECKON KapTUHBI MUPA.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCSA

IIpuMepHasa TeMaTHKA BHeAYAUTOPHBIX CAMOCTOATENbHBIX padoT: 3Hauenue [lepromraeckoro 3akoHa U
Ilepronnueckoil cucteMbl XuMruiyeckux 3neMeHToB . . MenaeneeBa st pa3BUTHS HAYKU U TTIOHUMaHUS
XMMHMYECKOM KapTUHBI MUpa

JomanHee 3aqanue: U3ydeHUe MaTepraia y4eOHBIX TOCOOUI U yUeOHHUKOB, TpOpaboTKa KOHCIIEKTOB, BbI-
MIOJTHEHHUE 3a/IaHUi 0 METOJMYECKUM YKa3aHHUSIM JUIsl CAMOCTOATENILHOM paOoThl O AUCUMIIMHE « XUMHUSD)

Tema 2.3. Crpoe-
Hue aroma. Ctpo-
€HHE BEIIECTBA.

Copep:xkanne yuyeOHOro Mmarepuana

JIEKIIMH, YPOKU

ATOM — cio:kHasi yacTuua. JlokazaTenscTBa CIOKHOCTH CTPOEHHS aTOMa: KaTOIHbIE U PEHTI€HOBCKHE JIy-
yh, Goroaddekr, paarnoakTUBHOCTH, 371eKkTponu3. [lnanerapnas mozens atoma . Pesepdopna. Crpoenue
atoma o H. bopy. CoBpeMenHbIe npencTaBieHus 0 CTpoeHuHu aroma. KopmycKynsipHO-BOJTHOBOM Iyann3m
Y4acTUI] MUKPOMHPA.

CocTtaB aTomMHOro siapa. HyKIoHBI: MPOTOHBI 1 HEUTPOHBL. M30TOMBI ¥ HYKIHBL Y CTOHYHBOCTH SIZIEP.
DJIeKTPOHHAasA 000/104Ka aTOMOB. [loHsATHE 00 AMEKTPOHHON OPOMTANN U ANIEKTPOHHOM obJiake. KBaHTOBEIE
qHcIIa: TJIaBHOE, OpOuTanbHOe (M0O0YHOE), MarHUTHOE U COMHOBOE. Pacmnpenenenie 3eKTpoHOB MO SHepre-
TUYECKUM YPOBHSM, TIOJYPOBHSIM ¥ OpOUTAIISIM B COOTBETCTBUH C MPHHIIUIIOM HAWMMEHBIIIEH SHEPTrUH, PHH-
runoM [laynu v npasusiom ['yHna. DnexTpoHHbIE KOH(QUTypalMyu aTOMOB XMUMHUYECKHX 3JIeMEHTOB. BaieHT-
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HbIE BO3MOXKHOCTH aTOMOB XUMHYECKHX 3JIEMEHTOB. JJIEKTPOHHAS KJIACCU(DUKAIMA XUMHUYECKUX 3IEMEHTOB:
s-, p-, d-, f-amemenTs1.

IlonsiTHe 0 XMMHUYECKOH CBA3M. THUITBI XMMUYECKHX CBSI3€H: KOBaJICHTHAs, NOHHAS, METaJUIM4ecKas U BOJIO-
ponHasi.

KoBanentnas xummyeckasi cBsi3b. /IBa Mexanm3ma oOpa3oBaHUsSI 3TOH CBSI3M: OOMEHHBIA M JIOHOPHO-
akmenTopHbi. OCHOBHBIE MapaMeTPhl ATOTO THIIA CBSI3M: NJIMHA, MPOYHOCTH, YroJ CBS3W WIH BAJICHTHBIN
yros. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBIIIEHHOCTb, MOJISIPU3YEMOCTh U MPOYHOCTh. JNEKTPOOT-
PULATCIIbHOCTE U K.]'IaCCI/I(bI/IKaIII/ISI KOBAJIEHTHBIX CBs3el MO OTOMY IPU3HAKY: NNOJEKIpHAsd U HEIIOJIApHAA KOBa-
JIeHTHbIE CBA3U. [10JIPHOCTH CBSI3U M MOSIPHOCTDH MOJeKyJIbl. Crioco0 mepeKpbIBaHuUs AIEKTPOHHBIX OpOUTa-
neit u kinaccuuKanys KOBaJCHTHBIX CBS3EH 10 3TOMY MPHU3HAKY: G- U T-CBS3U. KpaTHOCTH KOBaJIGHTHBIX CBSI-
3ei M KIacCUPUKALUs WX TI0 3TOMY NPU3HAKY: OAWHApPHBIC, ABOMHbIC, TPOMHBIE, MOIYTOPHBIC. THIIBI KpHU-
CTaJUIMYECKUX PELIETOK Y BEUIECTB C ITUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKYJIIpHbIE. DU3HUECKUe CBOKWCTBA
BEILECTB C STUMH KPUCTAJUINYECKUMH PEIIETKAMHU.

Honnas xumuyeckasi cBsi3b. KpaiiHuii ciydail KOBaJIeHTHOW MOJISIPHOM cBsi3n. MexaHW3M 00pa3oBaHus
HMOHHOM CBs3U. VIOHHBIE KPHCTAJUIMIECKUE PEILIETKH U CBOMCTBA BELECTB C TAKUMHU KPHUCTAJUIAMH.
Meraunyeckass xuMu4deckasi cBsi3b. OCOOBI THIT XMMHUYECKOW CBS3H, CYIISCTBYIOIIMHA B MeETalaX M
crtaBax. Ee oTnn4ms U cXOJCTBO C KOBAJIGHTHOM M MOHHOM CBs3aMU. CBOMCTBa METATMUECKOi cBsa3u. Me-
TaJUIMYECKUE KPUCTAIUINYECKUE PEIIETKH 1 CBOMCTBA BEIIECTB C TAKUMHU KpPHCTaJIaMHU.

Bonoponnas xumuueckasi cBsi3b. MexaHu3M 00pa30BaHus Takoi cBsi3u. Ee kiaccuukaryiss: MexKMOJIEKYIsipHast
Y BHYTPUMOJIEKYJsIpHAs BOAOPOJHBIE CBsI3U. MOJeKyIIspHble KPUCTAIUIMUECKUE PEIIETKU IS 3TOTO THUIIA CBSA3M.
DU3UYECKHE CBOMCTBA BEILIECTB C BOAOPOAHOM CBA3BI0. bromornyeckas pojb BOAOPOAHBIX CBSI3EH B OpraHu3aluy
CTpYKTyp OnomnoimmepoB. EanHas mpupona XMMUUECKUX CBS3el: HaJW4Me Pa3uuHbIX TUTIOB CBSI3eH B OJHOM Be-
IIECTBE, NIEPEXOJ1 OHOrO TUIIA CBSI3U B APYTOM U T. 1.

Komniiexcoodpa3zoanue. [loHsTHE 0 KOMIUIEKCHBIX coeqUHEHHUSIX. KOOpaAMHAMOHHOE YMCIO KOMILIEKCO-
oOpa3oBarensi. BHyTpeHHss 1 BHeIIHssS cepa KoMIiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX COSMUHEHUN. X
3HAYCHHE.

CAMOCTOATEJIBHASA PABOTA OBYYAIOHIUXCS

IIpuMepHas TeMaTHKa BHeAYAUTOPHBIX CaMOCTOATEJbLHBIX padoT: bruonoruueckast poib BOJOPOAHBIX CBA-
3ell B opramzaliiy CTpyKTyp OnornoiammMepoB. EmpHas mprpoia XUMUYECKHX CBS3eH: HAIMYUE Pa3JITYHBIX THITOB
CBsi3el B OJJHOM BEILIECTBE, IEPEXO0/] ONHOTO TUIA CBS3U B APYTOM U T. I1.

JlomanrHee 3axaHue: U3ydeHUe MaTepraia y4eOHBIX TOCOOUH U yIeOHUKOB, TPOPa0OTKa KOHCIIEKTOB, BBI-
MTOJTHEHHUE 3aJIAaHHUH 110 METOJMYECKIM YKa3aHHUSIM ISl CAMOCTOSITENIbHOM Pa0OThI 10 TUCIIUTUIMHE « XUMUSDY

Tema 2.4. [Tomm-

mepsl. Jucnepe-
HBIE CUCTEMBI

Copep:xanue yueOHOro MaTepuaja

1,2

JIEEKIIUH, YPOKHA

Heopranuyeckue nmosmMmepsl. [lonmuMepsl — npocThie BellecTBa ¢ aTOMHOM KPUCTAJUIMYECKOM PELIETKOM:
AIJIOTPOIIHBIE BUIOU3MEHEHHs yrieponaa (amMas, rpadut, kapOuH, (yuiepeH, B3anMOCBsI3b THOPUAN3AIIH
opOHTaNel y aroMOB yTJIepo/a ¢ IMPOCTPAHCTBEHHBIM CTPOSHUEM aJIOTPONHBIX MOAM(UKAIINIA); CeNleH U Te-
JIyp Leno4yeyHoro crpoeHus. [lonumepbl — CIOKHBIE BEHIECTBA C ATOMHOM KPUCTAJUIMYECKOM pPEIIETKOM:

N
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KBapll, KpeMHE3eM (IMOKCHIHbBIE COeTUHEHUSI KPEMHHUS), KOPYH (OKCHII aJIOMUHHS) U aTIOMOCUIIMKATHI (I10-
JIeBBIE IITATHI, CIIF0/Ia, KAoiuH). MuHepaiisl 1 TopHbIe TTopopl. Cepa miactTudeckas. MUHEpaIbHOE BOJIOKHO
— acbect. 3HaueHHe HEOPraHNYEeCKUX MPUPOJHBIX MOJMMEPOB B (POPMHUPOBAHUM OJHOW M3 T€ONIOTHYECKHX
0007104eK 3eMITH — JMTOCEPHL.

Opranuyeckue nouMepsl. CriocoObl WX MONYyYSHHsS!: PEaKMK TOMUMEPU3alK 1 PEaKIUU MOJTMKOHACHCa-
un. CTPYKTyphl OJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE M NMPOCTPAaHCTBEHHBIE. CTPYKTYpHUpPOBAaHHE TTOJH-
MEpPOB: BYJIKaHU3aIMs KaydyKoB, AyOJieHHE OENKOB, OTBEp)KICHHE IOJUKOHCHCAIIMOHHBIX TOJIMMEPOB.
Knaccudukarws moauMepoB 1Mo pa3IndHbIM MPHU3HAKAM.

IonsTHe 0 qucnepcHbIX cucTreMax. Knaccudukanus AUCTEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperarHoro
COCTOSIHUS IUCIIEPCHOHHOM Cpebl U aucniepcHol (aspl, a Takke 1Mo pasMepy ux dactull. [ pybdonucrnepcHbie
CHUCTEMBI: IMYJIbCHHA M CYCIIEH3UH. TOHKOIUCIIEPCHBIE CHCTEMBbI: KOJJIOMAHBIC (30JM W TeNM) U WCTUHHBIC
(MoeKyIsipHbIe, MOJIEKYJISIPHO-UOHHBIE U HOHHBIC). Dddexr Tungans. Koarynsauus B KOJUIOUHBIX PaCcTBO-
pax. CuHepesuc B resx.

3HauyeHHe AUCHEPCHBIX CHCTeM B KMBOH M HE:KMBOIl NMpUpoAe M NMPAKTUYECKOH KH3HHM YesIoBeKa.
OMYNbCHU U CYCIIEH3UH B CTPOUTENBCTBE, MUIIEBOH M MEIUIIMHCKON MPOMBIIIJIEHHOCTH, KOCMETHKe. broio-
THYECKUE, MEAUIIMHCKIE U TEXHOJIOTHYECKUE 30J11. 3HAUCHHE TeJiei B OpraHu3aliy >KUBOM Marepud. buoio-
rHYecKre, MHUIIEBble, MEAUIIMHCKHE, KocMeTHnueckne renu. CuHepesnc Kak (hakTop, OMpeelsioniuii CpoK
TOJHOCTH MPOAYKIMHU Ha OCHOBE resiell. CBepThiBaHME KPOBH KaK OMOJIOTHUYECKUI CHHEPESHC, €T0 3HaUEHHeE.

JJABOPATOPHAS PABOTA lucniepcHble CUCTEMBI

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHINXCSA

HpnMepHaﬂ TEMATHKaAa BHEAYAUTOPHBLIX CAMOCTOATEJIbHBIX paﬁoT: -

JlomaiHee 3aganue: -

Tema 2.5. Xumu-
YECKHUE PEaKIUH.

Conep:xanne yueGHOro MaTepuaia

JIEKIIMH, YPOKHA

Knaccupukauusa XuMu4ecKnX peakiuii B OPraHn4eckoi u Heopranmveckoi xumun. [lousrre o xumu-
yeckod peakuuu. Peakuuy, uaynie 6e3 M3MEHEHHMS! Kaue€CTBEHHOI'O COCTaBa BEIIECTB: aJUIOTPONU3ALUS U
nzomepuszanus. Peakuuu, uaynme ¢ ©3MEHEHHEM COCTaBa BELIECTB: 110 YHUCILY U XapaKTepy pPearnpyrolux U
00pa3yIomuXxcs BEIeCTB (Pa3IoKeHUs, COSANHEHHs], 3aMeIleHNs, OOMEHa); 110 U3MEHEHUIO CTeleHeH OKHC-
JICHUSI SJIEMEHTOB (OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE U HEOKUCIIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKIINM ); TI0
TeroBoMy dhdexTy (IK30- H SHAOTEPMUIECKUE); 1Mo (aze (TOMo- U reTeporeHHbIe); Mo HanpaBieHuo (oopa-
TUMBIE U HEOOpaTUMBIE); MO UCIIOJIF30BAHUIO KaTaun3aropa (KaTAIMTHYECKUE U HEKaTAIUTHYECKHE); 10 Me-
XaHMU3MY (pafMKaJIbHbIE, MOJIEKYIIPHBIE U MOHHBIE).

BeposiTHOCTH TIpOTeKaHHs XUMUYECKUX peakuuii. BHyTpeHHss sHeprus, sHTanbmus. TemnoBor 3ddexrt
XUMHUYECKUX peakuuil. Tepmoxummudeckue ypaBHeHUs. CTaHIapTHAS SHTAJBINS PEeaknuii 1 00Opa3oBaHHUs Be-
mectB. 3akoH I'. W. T'ecca u ero ciencrBus. DHTpONHsL.

Ckopocth xummudeckux peaxkmuii. [lonstue o ckopoctu peakiuil. CKOpocTh TOMO- M T€TEPOr€HHOM peak-
uuu. DHeprus aktuBauuu. dakTopbl, BAMSIONME HA CKOPOCTh XUMHUUYECKON peakiuu. [Ipupona pearupyronmx
BemectB. Temneparypa (3akoH Bant—I odda). Konnentpauus. KatanusaTopsl U kaTanaus: TOMO- U IeTepo-
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TEHHBIN, NX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPTaHUYECKMMU KaTaau3aropamMu. 3aBUCUMOCTb CKO-
pOCTH peaKurii OT TOBEPXHOCTH COMPHUKOCHOBEHUS PEarnpyroIiX BEIIeCTB.

O0paTuMoCcTh XMMHYECKUX peaknuil. XumMmnuyeckoe paBHoBecue. [IoHsITHE 0 XMMHUYECKOM PaBHOBECHUHU.
PaBHOBecHBIE KOHIIEHTpaWH. JJHHAMIYHOCTh XUMHYIECKOTO paBHOBecHs. DaKkTophl, BIUSIONINE HA CMEIICHHE
paBHOBECHSI: KOHIIEHTpalusl, aBjieHue, Temneparypa (nmpuniui Jle [latense).

JJABOPATOPHASA PABOTA Xumuueckoe paBHOBECHE

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCA

IlpumepHasi TeMaTHKa BHEAYTHTOPHBIX CAMOCTOSATEIbHBIX PadoT: 3aBHCUMOCTb CKOPOCTH PEAKIUH OT
pazmnuHbIX (akTopoB. PaKTOPHI, BIUSIOMINE HA CMEIIEHUE PABHOBECHS: KOHIICHTPAIMs, JaBJICHUE, TeMIIepa-
typa (npunuun Jle [larense).

JomanHee 3aganue: H3yveHHe MaTepralia y4eOHBIX MOCOOMH U yueOHUKOB, TPOPa0OTKa KOHCTIEKTOB, BbI-
MTOJTHEHUE 3aJIaHHUH 110 METOJMYECKUM YKa3aHUSIM ISl CAMOCTOSITEIIbHOM Pa0OThI 10 TUCIUTLIMHE « XUMUSDY

Tema 2.6. Pac-
TBOPBI

Copep:xkanue yuyeOHOro Mmarepuaia

JIEKIIMH, YPOKHA

IMonsiTue 0 pacrBopax. PU3NKO-XUMUUECKAs IIPUPOJAa PACTBOPEHUS U PacTBOPOB. B3aumoelicTBre pacTBO-
pHUTENS U PacTBOPEHHOTO BemlecTBa. PactBopumocTts BemecTB. CriocoObl BeIpaKeHUs! KOHLEHTPALUN PacTBO-
POB: MaccoBasi 10JIsl pACTBOPEHHOTO BelllecTBa (POLIEHTHAs), MOJIIpHASL.

Teopust 2JIEKTPOTUTHYECKON AUCCOMANAN. MeXaHU3M AMCCOLMANH BEIIECTB C PA3INIHBIMU THITAMH XU-
MUYECKUX CBsi3eil. BKilag pycCKHX y4eHBIX B pa3BUTHE MPEICTABICHUI 00 JIEKTPOTMTHIESCKOH IUCCOIUAIINH.
OCHOBHBIE MOJN0XEHUS TEOPUH ANEKTPOIUTHUECKON quccoruaryu. CTeneHb 3MeKTPOI THYECKON THCCOLHa-
uu 1 GakTophl ee 3aBUCMMOCTU. CHUJIBHBIC U CpeTHUE DIIEKTPOIuTHL. J(ucconmanus Boasl. Bogopoanstii mo-
kazaresb. Cpeaa BOIHBIX PACTBOPOB 3JIEKTPOINTOB. Peakunn oOMeHa B BOIHBIX PACTBOPAX 3JIEKTPOJIUTOB.
I'uapoau3 kak o0MeHHBIH npouecc. HeoOpaTumelil THAPOIN3 OPraHUYECKUX M HEOPTaHUYECKUX COE/TUHE-
HUHI U ero 3HaueHUe B MPAKTHUECKON JesATeNbHOCTH uenoBeka. OOpaTtumblil ruaponu3 coneil. CTyneHdaThii
runponus. [Ipaktudeckoe mpuMeHeHue TuApoian3a. [ Maponu3 opraHuuecKux BelecTB (0eJIKoB, JKUPOB, yriie-
BOJIOB, TonuHYKIe0TH10B, AT®) 1 ero 6monormueckoe u npaxkrudeckoe 3HadeHne. OMbUIeHUE KHUPOB. Peak-
U 3TepUPHKAINH.

JABOPATOPHAS PABOTA. Dnekrponutryeckas nucconuarms. [ muponms conei

N

CAMOCTOSATEJIBHASA PABOTA OBYYAIKOHIUXCS

IIpuMepHas TeMaTHKa BHeAyAMTOPHBLIX CAMOCTOSITEJbHBIX PadoT: [HApONIN3 OpraHMvecKux BEIIECTB
(OenkoB, XUPOB, YIIEBOAOB, MONMMHYKICOTHI0B, AT®D) u ero OGuomormyeckoe W MPAKTUIECKOE 3HAYCHHE.
Owmpblienne xupoB. Peakmys srepudukanmm.

JdomannHee 3aganue: U3ydeHre MaTepraia y4eOHBIX TOCOOHIA U yUeOHUKOB, TPOpabOTKa KOHCIIEKTOB, BbI-
MTOJTHEHUE 3aJITAaHHUH 110 METOJMYECKUM YKa3aHUsIM JUIsl CAMOCTOSITEIIbHOM Pa0OThI 10 TUCIUTUIMHE « XUMUSDY

Tema 2.7. Okuc-
JIATENBHO-
BOCCTaHOBUTEIIb-
HBIC PEAKITUH.

Copep:xkanue yueO0HOro MaTepuaja

JIEKIIMH, YPOKU
OKHCIIMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. CTerneHb OKUCICHUS. BocCTaHOBHTENM U OKHCIUTENH.
OxucneHue 1 BOCCTaHOBJICHHE. BakHelIIne OKUCIUTENM U BOCCTAHOBUTEIH. BOCCTaHOBUTENIBHBIE CBOWCTBA
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OneKTpoXuMHIe-
CKHE ITPOLIECCHI

METaJUIOB — IMPOCTHIX BellecTB. OKUCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOWCTBA HEMETAJUIOB — MPOCTHIX
BeIecTB. BoccTaHOBUTENBHBIE CBOWCTBA BEIIECTB, 0OPa30BAHHBIX AIIEMEHTAMU B HHU3IIEH (OTPHUIIATEITHHOMN )
cTeneHn okucieHusl. OKUCIUTENBPHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX JIEMEHTaMU B BbICIIEH (TIOJOXKH-
TEJIBHOM) cTereHn OKucieHHs. OKUCIUTENbHbIE U BOCCTAHOBHUTEINIBHBIE CBOMCTBA BEIECTB, 0Opa30BaHHBIX
3JIeMEHTaMH B POMEXYTOUHBIX CTENEHSIX OKUCIICHUSI.

Knaccuduxanusi oKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX peakumii. Peakimym MexaToMHOro M MEXMOJIEKY-
JIIPHOTO OKHUCJIEHUSA-BOCCTAHOBJIEHUs. Peaklnyu BHYTPUMOJEKYISIPHOTO OKUCIIEHUS-BOCCTAaHOBIEHUS. Peak-
UM CaMOOKHCJICHUSI-CAMOBOCCTAHOBJICHHS (JIUCTIPOIIOPIIMOHUPOBaHUST). MeTo/bl COCTABIICHUSI YpaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuuid. MeTo anekTpoHHoro OanaHca. BnusHue cpensl Ha mpoTeka-
HUE OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX MTPOLIECCOB.

XuMHnyecKue MCTOYHMKH TOKA. DJICKTPOAHbIC TOTCHUIHNANBI. P CTaHJapTHBIX AJIEKTPOAHBIX MOTEHIIMAIOB
(9MIEKTPOXMMHUYECKHI s/l HANIPSDKEHUH MEeTauioB). [aibBaHNUECKHE 3JIEMEHTHI M TPUHIMIBI UX paboTsl. Co-
CTaBJICHUE TaJIbBAHUYECKUX 3JeMeHTOB. OOpa3oBaHME TajbBaHUYECKUX HAp MpU XUMHYECKUX Ipoleccax.
l'anpBaHMYECKHE DJIEMEHTHI, NPHMEHSEMble B JKU3HH: CBUHIIOBAs AaKKyMyJsITOpHas Oarapesi, HHUKEIb-
KaJIMHEBbIe OaTapeu, TOIJIMBHBIC JIEMEHTHI.

DJIEKTPOJIN3 PACIVIaBOB M BOJAHBIX PACTBOPOB 3JIEKTPOJHMTOB. [Iponieccsl, MpoucxoAsue Ha KaToje U
aHoJe. YpaBHEHUs 3JIEKTPOXUMUUECKUX IIPOLECCOB. DIIEKTPOIN3 BOAHBIX PACTBOPOB C HHEPTHBIMU JIEKTPO-
JlaMU. DJIEKTPOJIN3 BOAHBIX PACTBOPOB C PACTBOPUMBIMU ANEKTpoamMu. [IpakTniyeckoe mprUMEHEHHUE SIEKTPO-
JmM3a.

JABOPATOPHAS PABOTA. OKucantenbH0-BOCCTAHOBUTEILHBIC PEaKIUU.

CAMOCTOATEJBHASA PABOTA OBYUYAIKOIINUXCA

IIpuMepHasi TeMaTHKa BHEAYIUTOPHBIX CAMOCTOSITEIbHBIX PA60T: XIMMUUECKHE HCTOYHUKH TOKA. JJIeK-
TPOJIM3 PACILIABOB M BOJHBIX PACTBOPOB AJICKTPOJIUTOB.

JomanHee 3aganue: u3yveHHe MaTepraliia y4eOHBIX MOCOOWH U yueOHUKOB, MPopaboTKa KOHCIIEKTOB, BbI-
MTOJTHEHHE 33/IaHUH 110 METOIMIECKIM YKa3aHUSIM JJISI CAMOCTOSTEIBHON pabOThI IO TUCIUTLINHE « XUMUSD)

Tema 2.8. Knac-
cuduKanus Be-
wectB. [IpocTeie
BEILECTBA.

Copep:xkanne yuyeO0HOro Mmarepuana

JEKIHUHA, YPOKHA

Knaccudpukauusa nHeopranudeckux BeurecTB. [IpocTeie u cinoxHble BeniectBa. OKCHIBI, WX Kiaccupuka-
nust. uapoKkcHabl (OCHOBAHUS, KHCIOPOJCOAEPKAIINE KUCIOTHI, aM()OTepHbIe THAPOKCH IBI). KHCIIOTHI, UX
knaccudukarms. OcHOBaHUs, WX kinaccudukanus. Conu cpeiHue, KUCIbIe, OCHOBHBIE H KOMILJICKCHBIE.
Mertamisl. [lomoxxeHne METaIIIOB B MTEPUOANYECKON CHCTEME i OCOOCHHOCTH CTPOSHUS UX aTOMOB. [IpocThie
BEIIeCTBA — METAIUIBI: CTPOCHHE KPHUCTAIIOB M MeTajulMuecKas XuMuieckas cBsi3b. Obume Qusnveckue
CBOICTBa METAJUIOB M WX BOCCTAHOBHUTEIBHBIC CBOHCTBA: B3aUMOJICHCTBUE ¢ HEMETauIaMH (KUCJIOPOJIOM, T'a-
JIOTEHaMH, CEPOiA, A30TOM, BOJIOPOIOM ), BOJION, KUCIIOTAMHU, PACTBOPAMH COJICH, OPraHIMYECKUMH BEIIECTBAMU
(crmpramu, ranoreHaykaHamu, )EHOJIOM, KUCIIOTaMu ), tesodaMu. OKCUIBI U TUIPOKCHIBI METAIUIOB. 3aBU-
CUMOCTh CBOWCTB 3THX COCIUHCHUU OT CTEICHEH OKHMCIICHHMS METaJUIOB. 3HAUCHHUE METAJIOB B MPUPOAC U
YKU3HH OPTaHU3MOB.

Koppo3us meramioB. [loHsTue koppo3uu. XuMu4eckasi KOppo3us. DIEKTpoxXuMUUeckas koppo3us. Croco-
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OBl 3aIMTH METAIIOB OT KOPPO3HUH.

O0mue cnocodbl Moy4eHUus: MeTaLI0B. Mertajuibl B mpupoae. MeTauryprus U e€e BUIbl: IMpPO-, TUAPO- U
3NEKTPOMETAILTYPIHsl. DJIEKTPOIU3 PACIUIABOB U PACTBOPOB COECTUHEHMI METAJUIOB U €r0 MPaKTUIEeCKOe 3Ha-
YeHHUE.

Hemeraminbl. [lonoxenne nemetamioB B Ilepuoguueckoi cucteme, OCOOGHHOCTH CTPOCHHUS MX aTOMOB.
ONeKTpOOTPHULIATENIBHOCTh. biaroponHeie ra3pl. DIEKTPOHHOE CTPOCHUE aTOMOB OJIarOpPOAHBIX ra3oB U OCO-
OCHHOCTH MX XMMHUYECKUX M (PU3NUECKUX CBOMCTB. HemeTamisl — mpocThie BemiecTBa. Mx aToMHOE 1 MoJie-
KYJISIPHOE CTPOEHHE MX. AJUIOTPOIHUs. XUMUYECKHE CBOHCTBA HeMeTaIuioB. OKHCIUTEbHBIE CBOWCTBA: B3au-
MOJIEiiCTBHE C METajllaMH, BOJOPOAOM, MEHEe 3JIEKTPOOTPULATENIbHBIMU HEMETalIaMH, HEKOTOPBIMH CIIOXK-
HBIMU BelllecTBaMH. BoccTaHOBHTENBHBIE CBONCTBA HEMETAIUIOB B PEAKIUAX C PTOPOM, KHCIOPOJIOM, CIIOXK-
HBIMHU BEILIECTBAMH — OKHUCIUTEISIMU (A30THOW M CEPHON KUCJIOTAMH U JIp.).

CAMOCTOSATEJIBHASA PABOTA OBYYAIKOHIUXCSA

HpnMepHaﬂ TEMATHKa BHEAYAUTOPHBIX CAMOCTOATEJIbHBIX paﬁoT: CBOICTBa MPOCTHIX BEUICCTB METAJJIOB
1 HCMCTAJIJIOB

JomanHee 3aganue: U3ydcHUe MaTepraia y4eOHBIX ITOCOOHI M yUeOHHUKOB, TPOpabOTKa KOHCIIEKTOB, BbI-
TIOJTHEHUE 3aJIAHUI 110 METOJMYECKHM YKa3aHHUSIM JUIsl CAMOCTOSITEIBHOM padOThI O TMCIUILTHHE « XUMHSD)

Tema 2.9. OcHOB-
HBIE KJIACChI HEOP-
TaHUYECKUX U Op-
FaHUYECKUX CO-
eTMHCHUN

Conepskanue yueOHOro Marepuasia

JIEKIIMH, YPOKHA

Bonopoauble coenuHennsi HeMeTaLIo0B. [lomydenne aMMuaka U XJ0pOBOAOPO/Ia CHHTE30M U KOCBEHHO. Du-
3udeckue cBoicTBa. OTHOIIEHUE K BOJIE: KUCJIOTHO-OCHOBHBIE CBOICTBA.

Oxcuasl 1 aHrWIPUABLI KapooHOBBIX KHCa0T. Heconeobpasyromme u coneobpasyromue okcuabl. Kuciot-
HBIE OKCHIBI, UX CBOicTBa. OCHOBHBIE OKCHJIBI, UX CBOHCTBA. AM(]OTepHBbIE OKCHIBI, NX CBOWCTBA. 3aBHUCH-
MOCTb CBOICTB OKCH/IOB METAJUIOB OT CTENEHH OKHCICHUS. AHTMAPHUABI KapOOHOBBIX KHMCIIOT KaK aHaJoru
KHCJIOTHBIX OKCHJIOB.

KucsioTbl oprannyeckune u Heoprannyeckue. Kuciiorsl B CBeT€ TEOPUHU 3NEKTPOIUTUIESCKON TUCCOLMALIIH.
Kucnorsl B cBere mporonurnueckold teopun. Kiaccuukamnus opraHudecKuXx UM HEOPraHMYeCKHUX KHCIIOT.
OOume cCBOWCTBAa KHUCJIOT: B3aMMOJCHCTBHE OPraHMYECKUX U HEOPraHWYECKUX KUCJIOT C MeTajulaMu, OCHOB-
HBIMU B aM(OTEPHBIMU OKCHJIAMH U THIPOKCHIIAMH, COJSIMHU, 00pa30BaHUE CIOKHBIX 3¢upoB. OcoOEHHOCTH
CBOICTB KOHIICHTPHUPOBAHHON CEPHON M a30THOM KHUCIIOT.

OcHoBaHus1 oprannyeckne U Heopranmdeckue. OCHOBaHUS B CBETE TEOPUH HJIEKTPOIUTUUECKON ITUCCOLIU-
armu. OCHOBaHUS B CBeTE MPOTONUTHYECKON Teopur. Kiaccupukarus opraHnueckux 1 HEOPraHUUECKUX OC-
HOBaHMH. XMMHYECKHE CBOMCTBA IIeJI04eH U HEpacTBOPUMBIX OCHOBaHWI1. CBOMCTBA OECKUCIOPOJHBIX OCHO-
BaHUI: aMMHaKa ¥ aMUHOB. B3anMHOe BiMsIHME aTOMOB B MOJIEKYJIE aHUJIMHA.

AmdoTrepHbie OpraHnyecKue U HeOpraHuveckue coemHeHus. AMpoTepHbIe OCHOBAaHUS B CBETE MPOTOIH-
THUYECKOH Teoprn. AM(OTEPHOCTh OKCHIOB U THAPOKCH/IOB MEPEXOIHBIX METAJIJIOB: B3aUMOICHCTBHE C KUC-
JIOTAMH U IIEIOYaMHU.

Cosm. Knaccudukamms u XuMa4ecKie cBoicTBa coneil. OCOOCHHOCTH CBOMCTB CONE OpraHMYecKuX U HEOp-
TaHUYECKUX KHCIIOT.
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I'enernyeckas cBsI3b MEKAY KJIACCAMHU OPraHHYeCKUX U HEOPraHWYeCKHuX coeanHennii. [Tonsrue o rene-
THYECKOHU CBSI3U U TEHETUYECKUX PSAAAX B HEOPraHUYECKOW U OPraHU4EeCKOW XUMHUU. [ eHeTuuecKue psiapl Me-
Ta/uia (Ha MpUMepe KalbIUs U XkKeJie3a), HeMeTauia (Cepbl M KPEeMHHS ), TePEXOIHOTO 3jieMeHTa (uHKa). [e-
HETHYECKHE PSJIbl ¥ TCHETHYECKAsl CBSA3b B OpraHnveckoi xuMuu. EqUHCTBO MUpa BelecTB.

JJABOPATOPHAS PABOTA. XuMHuuecKkre CBOMCTBA KJIACCOB HEOPraHUIECKUX BEIIECTB.

N

CAMOCTOATEJBHASA PABOTA OBYUYAIKOIIUXCA

IIpuMepHasi TeMaTHKA BHEAYAHTOPHBIX CAMOCTOATEIbHBIX Pa0oT: [IoHsATHE O TEHETUYECKOH CBS3U U Ie-
HETUYECKUX PsAAaX B HEOPraHMYECKOM U OPraHU4YeCcKOr XUMUU. ENMMHCTBO MHpa BELECTB

JomanHee 3aganue: U3ydeHUe MaTepraia y4eOHBIX TOCOOUI U yUeOHHUKOB, TpOpaboTKa KOHCIIEKTOB, BbI-
MTOJTHEHHE 33/IaHUH 110 METONMIECKIM YKa3aHUSIM JIJISI CAMOCTOSTEIRHON pabOThI 0 NUCIUTLINHE « XUMUSD)

Tema 2.10.
XHUMUS dIEMEH-
TOB

Copep:xkanne yuyeO0HOro Mmarepuana

JIEKIIMH, YPOKU

S-Onemenmaol

Bopopon. /[BOMCTBEHHOE MOJIOKEHUE BOAOPOAA B NMEpUOANUYECKOI cucteMme. M3oronsl Bogopona. Tspkenas
Bozia. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA BOOPOZA, €ro NOJdydYeHUe U IpuMeHeHue. Poib Bo-
J0po/ia B KMBOHM M HEXXUBOMW mpupoze. Boma. Ponb Boapl kKak cpegooOpa3yromiero BemecTBa KIeTKH. JKOIo-
TUYECKHUE aClEeKThl BOIOIOIb30BAHUSL.

daementshl IA-rpynnbl. lenounsie meramisl. O0mas XxapakTepuCTHKA IEJIOYHBIX METAJUIOB HA OCHOBAaHUH
nonoxenus B [leproanyeckoii cucreme snemeHToB JI. M. MenneneeBa u ctpoeHus aTroMoB. [lonyuenue, ¢hu-
3MYECKHE U XUMHUYECKUE CBOWCTBA LIEJIOYHBIX METAJUIOB. KaTHMOHBI MIENOYHBIX METANIOB KaK Ba)KHEHIIas
XuUMUYecKas GpopMa UX CYIIECTBOBAHHS, PETYISITHBHASI POJIb KATHOHOB KalUsl U HATPHUS B JKUBOW KJIETKE.
[Ipupoanble coequHEHNs HATPUS U KaJIHsl, UX 3HAUCHHUE.

daementshl IIA-rpynnbi. O0miast xapakTeprcTHKa IET0YHO3EMEIbHBIX METAIUIOB M MarHusl HA OCHOBaHUH
nonoxeHus B Ilepuoguueckoit cucreme siaemenToB . M. MeHnneneeBa u crpoeHust aromoB. Kanbuuil, ero
IMOJIy4C€HHUC, q)HSH‘IeCKI/Ie 1 XUMHUYECKHe CBOMcTBa. Baxknelmme COCIMHCHUA KaJIblIUs, UX 3HAYCHUC U ITPUMEC-
Henue. Kanpimii B mpupose, ero Ouonoruieckas podib.

p-Onemenmsi

AmoMuHHI. XapaKTepuCcTrKa alFOMUHUS Ha OCHOBaHWU TONOKeHus B [lepuoandeckoli cucreme 31eMeHTOB
J.M. MenpaeneeBa u crpoenust aroma. llomyuenue, ¢pu3uueckue U XMMAYECKHE CBOWCTBA allOMHUHUS. Bax-
Hellllne coelMHEeHUs aJllOMUHUS, UX CBOMCTBA, 3HaU€HUE W npuMeHeHue. [IpuponHble coennHeHus aloMu-
HUSL

Yraepoa u kpemHuii. O01Ias xapakTeprcTHKa Ha OCHOBaHMU HX TojiokeHus B [lepuoauueckoit cucreme /.
W. MenneneeBa u ctpoeHust aroma. [IpocTrie BemecTBa, 00pa3oBaHHBIC 3TUMH 3eMeHTaMu. OKCHIIBI U TH -
POKCHABI yIiiepofa U KpeMHUs. BakHeWie cond yroisHOW W KPeMHHUEBOM KUCIOT. CHUITMKaTHAST TPOMBIIII-
JIEHHOCTb.

Tanorennl. O0Imas xapakTeprCTUKa TaJIOTEHOB HA OCHOBaHWHU WX TMoJokeHUs B Ilepuomuueckoii cucreme
anemeHToB [{. 1. MeHneneeBa U cTpoeHUsI aTOMOB. ['aloreHbl — IPOCThIE BEUIECTBA: CTPOCHHUE MOJIEKYI,
XMMHYECKHE CBOMCTBA, MOJyyeHHEe U MprUMeHeHue. BaxkHelre coelMHeHNsI raJoreHoB, X CBOMCTBa, 3HaY e-
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HUeE U IpuMeHeHne. [ anorensl B mpupoae. buonoruueckas poib raloreHoB.

Xanbkorenbl. O0Ias XapakTeprCTHKA XaJIbKOI€HOB Ha OCHOBaHMM WX ToONOeHus B [leproanyeckoid cu-
cteme anmeMeHToB Jl. 1. MenzaeneeBa u cTpOeHUST aTOMOB. XaJIbKOI€Hbl — MPOCTHIE BEHIECTBA. AJUIOTPOMHSL
CTpoeHre MOJIEKYJ aITIOTPOMHBIX MOIU(HKAIMN W MX cBoiicTBa. [lomyyeHne u mpuMEHEHHe KHUCIIOpoJa U
cepbl. XalbKOTeHbI B IPUPOJIE, UX OMOIOTHYECKas POJIb.

AaeMeHThl VA-rpynnbl. O0mmas XxapakTepucTHKa 3JIEMEHTOB 3TOW TPYIIbl HA OCHOBAaHMU MX MOJIOXKEHUS B
[Teproguueckoit cucreme snementoB J[. Y. MenneneeBa u crpoeHust atomoB. CTpOo€HHE MOJEKYJIbl a30Ta U
aJUIOTPOITHBIX Mofudukaimii Gochopa, UX GU3MUECKHE U XUMHUUECKHE CBOKWCTBA. BomopoaHbie cCoeTMHEHMUS
aneMeHTOB VA-rpynmbsl. Okcuabl a3ota U ¢ochopa, COOTBETCTBYIOIIME MM KUCIOTHL. CONM 3THUX KHUCIIOT.
CBoiicTBa KUCIOPOJHBIX COSMHEHHH a30Ta u pocdopa, X 3HaueHHe U npuMeHeHune. A3otr u hocdop B mpu-
poze, ux OrosoruuecKas poib.

daemenThl I[VA-rpynnel. OOmias xapakTeprCTHKa 3JIEMEHTOB 3TOM TPYIIBI HA OCHOBAHHU UX TTOJIOKCHHUS B
[lepruonmueckoii cucreme snementoB Jl. . MenpeneeBa u cTpoeHHsI aTOMOB. YTJIEPOA U €r0 ajUIOTPONHUSL.
CBolicTBa ayUIOTPOITHBIX MOAU(HKAIMI Yriepoaa, uX 3HaueHue U npumMeHeHne. OKCUabl U THIPOKCUIBI yT-
Jiepoja U KpeMHHS, X XUMHUIecKre cBoiicTBa. ColM yroibHOW M KPEMHHUEBBIX KHCIIOT, UX 3HAUYECHHE U MPH-
MeHenue. [Ipupogoobpasyromas posib yriepoaa AJs KUBOM U KPEMHUS I HEKUBOM MTPUPOJBIL.

d-Onemenmut

Ocob6ennoctu ctpoenus: aromoB d-3nementoB (IB-VIIIB-rpynm). Menp, nuHK, XpoM, keJe30, Mapraner Kaxk
MIPOCTHIE BEUIECTBA, UX (DH3MUYECKUE M XUMHYECKHE CBOicTBA. HaxoXIeHHe 3THX METauioB B IPUPOJE, UX
nonydenue u 3Hauenue. CoequHeHus d-3IEMEHTOB € Pa3IMYHBIMU CTETICHSIMHA OKHCJICHHUS. XapaKTep OKCHUIOB
U TUAPOKCHAOB 3THX 3JIEMEHTOB B 3aBUCHUMOCTH OT CTENIEHH OKHCIICHHSI METaJlIA.

JJABOPATOPHAS PABOTA. CgoiicTsa s-, P-, d-2JIeMEHTOB M HX COEAMHEHHI.

CAMOCTOATEJBHASA PABOTA OBYYAIOILIINXCA: -

IIpumepHasi TeMaTMKA BHeayIUTOPHBIX CAMOCTOSATEIbHBIX paldoT: -

JomanHee 3aanme: u3ydeHre MaTeprasia y4eOHBIX TOCOOM U yUeOHHUKOB, MPOpabOTKa KOHCIIEKTOB.

Tema 2.11.
XUMUS B )KU3HUA
o011ecTBa

Copep:xkanne yuyeO0HOro Mmarepuana

JIEKIIMH, YPOKU

XuMHS M NPOU3BOACTBO. XUMHUYECKas IIPOMBIIUIEHHOCTh U XUMHUUYECKUE TeXHOIOrMHU. ChIpbe ISl XUMUY e-
CKOM MPOMBIIIICHHOCTH. Bofia B XUMUUECKOW MPOMBIIITICHHOCTH. DHEPrHsl Il XUMUYECKOTO IIPOU3BOACTBA.
HayuHble npuHIMITBI XMMUYECKOTO IIPOU3BOJCTBA. 3allluTa OKpY Karolleil Cpeibl U OXpaHa TpyJa Ipyd XUMHU-
YECKOM Npon3BoACTBE. OCHOBHBIE CTaAUN XMMUYECKOr0 MPon3BOoAcTBA. CpaBHEHNE POM3BOICTBA AMMHAKA
U METaHoIIa.
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XuMusl B ceJIbCKOM Xo03siiicTBe. XUMHU3AIMsI CETBCKOTO XO3sMCTBA M ee HampaBieHus. PacTenus u mousa,
MTOYBEHHBIM TOTJIOMAONIMN KOMILIEKC. Y I00peHHsT U uX Kiaccu(UKarus. XUMHYSCKHE CPEJICTBA 3allUThI
pactenuii. OTpunaTenabHbIe MOCIESICTBUS MPUMEHEHUS IECTUIIIOB 1 00ph0a ¢ HUMHU. XUMHU3aIKs KUBOTH O-
BOJICTBA.

Xumus ¥ 3KoJorus. XUMHUYECKOE 3arpsizHeHne oKpyskatolei cpeabl. OxpaHa ruapocdepsl OT XUMHYECKOTO
3arps3Henust. OxpaHa MOYBBI OT XUMHYECKOTo 3arps3HeHus. OxpaHa aTMOC(epbl OT XUMHYECKOTo 3arpsi3He-
Hus. Oxpana ¢iopsl U (hayHbl OT XUMHUECKOTO 3arps3HeHusl. bBHOTeXHOIOTrus ¥ TeHHAs! HH)KSHEPHS.

Xumus M MOBCeTHEBHAS KU3Hb YesioBeKka. JlomamHsist anreka. Moromue u ynctsmme cpeacrsa. Cpencraa
00pbOBI ¢ OBITOBBIMH HaceKOMbIMU. CpeaCcTBa TMYHON TMIMEHBl M KOCMETUKU. XUMHUS U MUIIA. MapKupoBKH
YIIaKOBOK IMUIICBBIX U THTHCHUYCCKUX MMPOAYKTOB U YMCHUEC UX YUTATh. DKOI0THusA JKHUIINILIA. XUMHS U TeHe-
THKA YEJIOBEKA.

CAMOCTOSATEJIBHASA PABOTA OBYYAIKOHIUXCSA -

HpnMepHaﬂ TEMATHKAa BHEAYAUTOPHBIX CAMOCTOATEJIbHBIX p360T -

JdomamHee 3a1anue -

WUHIWBUIY AJIbHBIU ITIPOEKT 5
Koncyabramuu 10
Bcero Bo BTOpOM cemecTpe 133

JUi1st XapaKTEepUCTUKK YPOBHS OCBOEHUS y4€OHOI0 MaTepHasla UCIOJIb3YIOTCS ClIelyIoIue 0003HaueHNUS:

1. - o3HaKOMUTENBHBIN (Y3HABaHUE paHee N3YIEHHBIX 00BEKTOB, CBOWCTB);

2. - peTIPOAYKTUBHEIH (BBITOIHEHHE JAEATEIbHOCTHU 110 00pasIly, MHCTPYKIMH W 0] PYKOBOJICTBOM);

3. - IPOAYKTUBHBIHN (TJITAHUPOBAHKE U CAMOCTOSITEIIBHOE BBITOJHEHHE JICSITEIBHOCTH, PEIICHUE MPOOJIEMHBIX 337134 ).
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3. YCJIOBUSI PEAJIU3AIIMA PABOYEN ITPOTPAMMBI JIMUCIIUILIAHBI

3.1. O6pa3oBare/ibHbIE TEXHOJIOTUH

3.1.1. Ob6pa3oBaTenapHble TEXHOJOTUH, NMPUMEHSIEMbIE B MPOLECCe U3yYEHUsS TaHHOMN

NUCHUILIAHEL

- TEXHOJIOTHsI TPOOJIEMHOT0 00Y4IEHUS;

- TEXHOJIOTHSI IPOEKTHOT'O 00Yy4EHUSI;

- KeHC-TeXHOJIOT U .

[IpuMeHeHne NTaHHBIX TEXHOJIOTHUM MO3BOJUT COKPATUTH BPEMEHHBIE 3aTPaThl HA MOJTO-
TOBKY OOYyYarOIUXCsl K yIeOHBIM 3aHATHSAM; OYIyT CIOCOOCTBOBATH (DOPMHPOBAHHIO KITFOUEBBIX
KOMITETCHIIMM, a TaKXe MOJYYCHHIO Ka4eCTBEHHO HOBOTO 00pa30BaTEIbHOTO MPOJYKTa Kak
KBUHTACCEHITMH BCEX KIFOYEBBIX KOMITETEHITNI, BOCTPEOOBAaHHBIX B COBPEMEHHOM OOTIECTBE.

3.1.2. Vicionp30BaHKe aKTUBHBIX U MHTEPAKTUBHEIX (DOPM MPOBEEHUS 3aHATUI

Cemectp Bup 3anstuss | AKTUBHBIC U HHTEPAKTUBHBIE (DOPMBI TPOBEACHUS 3aHATUI

1 cemectp Jlexmus, ypok |TexHOIOrHs MPOEKTHOTO 00yUeHHS:
- NyOJIMYHAs IPE3EHTALNS MHANBUYaJIbHOTO MPOEKTA;

JlabopaTopHbie |Kelic-TexHOIOTUH:
3aHATHS - aHAJM3 KOHKPETHBIX CUTYyalui mo tTemam: « Teopus

CTPOCHHSI OpPraHWYECKUX COCOUHEHHI», «[ MApOKCUIIbHbBIE
COCIUHEHUS», «AJIbIECTUABI U KETOHBD).
TexHo0ruu MPOOIEMHOT0 00YY CHHUS -
- TPyNIoBoOe 00CYyXKIeHre Bompoca 1o TemaM: « KapOoHOBEIe
KHCIIOTBl U UX MPOU3BOAHBIEY, « YTIEBOABDY, « AMUHBI, aMU-
HOKHCJIOTBI, O€NKH», «A30Tcolepxkaliyue IeTepOoIluKInye-
ckue coeuHeHus. HykaenHoBble KUCIOTHI.
buonornyecky akTUBHbBIE COSTUHEHUS.

2 ceMecTp Jlexmusi, ypok | TeXHOIOTHs IPOEKTHOTO 00 yUeHUS:

- myOIMYHAs Tpe3eHTaAlNs HHANBUAYATbHOTO IPOEKTa;

JlabopaTopHbie
3aHATHS

Keiic-texnonoruu:

- aHaJIW3 KOHKPETHBIX cuUTyauuii mo temam: «llepmonuue-
ckuil 3akoH U [lepuoguueckas cucremMa XUMHUYECKUX HJie-
MentoB J[. . MengeneeBay», «Ctpoenune atoma. CtpoeHue
BemiectBa», «llomamepsl. [JucnepcHble cUCTEMBDY, « XUMU-
YECKHUE PEAKLIMY.

Texnomoruu npoOseMHOro 00y4eHHUs:

- TPYIIIOBOE OOCYXKeHHEe Bompoca 1mo teMam: «PacTtBopsiy,
«OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU. DIIEKTPO-
XUMHUYecKue mpouecch», «OCHOBHbIE KJIacChl HEOpraHuue-
CKUX U OPraHMYECKUX COEAMHEHMI», «XUMHUS 3JIEMEHTOBY,
«XuMHuS B )KM3HU 00IIECTBAY
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3.2. TpeﬁoBaHml K MUHUMAJIBHOMY MaTC¢PUAJIBHO-TEXHUIECCKOMY ob0ecrnevYeHHIO

Ne | HammenoBanue o0beKTa, HOATBEPKAAIOIIETO Anpec (MecTornoiox)keHue) 00beKTa,

1/ | Hanu4ue MaTepHaJIbHO-TEXHUYECKOTo o0ecre- | IMOATBEpP)KAAIONIEr0 HATMIHE MATEPH-

i YEeHHUs, C IepEeUHEM aJIbHO-TEXHUYECKOro odecrnedeHus (c
OCHOBHOT'O 000pYyAOBaHHS yKa3aHHEeM HOMepa TaKoro 0ObEKTa B

COOTBETCTBHUHM C JOKYMEHTaMH IO Te€X-
HUYECKON MHBEHTapU3a1IH)

1 | Yuebnas ayauropus s npoBeneHus 3ausatuii | 394087, Boponexckas obnacts, r. Bo-
JIEKIIMOHHOT O, CEMHHApPCKOTro, JabopaTOpHOro | poHex, yi. Tumupssesa, 1. 21, a. 104
THUIIA, TEKYIIEr0 KOHTPOJIA U MPOMEKYTOUHOMN
aTTecTalli, KOHCyiabTauu «Jlaboparopus
XMMMI»: KOMIUJIEKT yueOHOW Mebenu, AeMOH-
CTpalluOHHOE 00OpyAoBaHME, JabopaTopHOE
o0opynoBaHue: (POTOKOIOPUMETPHI, KOHAYK-
TOMETp, CTaJIarMOMeETp, THUTPOBAJIbHBIE YCTa-
HOBKH, (POTOMETp NJIAMEHHBIH, pedpakToMeT-
pbl, TOJIAPUMETD, MecoyHasi OaHs, BECbl TEXHH-
YyecKue, peakTuBbl, JabopatopHas nmocyna, pH-
METpbl, MarHUTHBIE  MeEIIAJK{, Yy4eOHO-
HarJSIIHBIE TTOCOOWs, MPE3EHTAIMOHHOE 000-
pyAOBaHME,  HCHOJIB3YyEMOE  IPOrpaMMHOE
ooecrmeuenue: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Yandex Browser / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice.

2 | YueOHas aymutopust Ui camoctositenbHo | 394087, Boponexckas 001acTh, T. Bo-
paboThI: KOMIUIEKT y4eOHOI MeOenu, NeMOH- | poHeX, yi. Tumupszesa, a. 21, a. 103
CTpallMOHHOE obopynoBaHue, yuebHo- | (¢ 16.00 1o 20.00)

HaTJIIHBIE TTOCOOWS, KOMIBIOTEPHAS TEXHHUKA
C BO3MOXXHOCTBIO TOAKIIOUeHus1 k cetn "MH-
TepHEeT" W oOecrnedyeHueM J0cTyrna B 3JIEK-
TPOHHYIO HMH()OPMALIMOHHO-00pa30BaTENbHYIO
Cpely, HCIONb3yeMoe IMpOorpaMMHOE obecrie-
yenne: MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic,
Yandex Browser / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. NudopmannonHoe odecnevyeHne odyueHus (mepedueHb PEKOMEHIYEMbIX yIeOHBIX
n3nannii, UHTepHET-pecypcoB, TOMOIHUTEIBHOM JINTEPATyPhl)

OcCHOBHbBIE HCTOYHUKH:

1. I'abpuensn, O. C. Xumus: 10 knacc : 6a30BbIil ypoBens : yueonuk / O. C. ['abpuensn.
- 7-e u31., ctep. - Mocksa: Jlpoda, 2019 .— 192 c.

2. I'abpuensn, O. C. Xumus: 11 xmacc: 6a30BbIii ypoBenb: yuedbnuk / O. C. I'abpuenss. -
6-e u3m., crep. - Mocksa: poda, 2019. - 224 c.

3. MaprteiHoBa, T.B. Xumus: ydeOHUK U MPaKTUKYM JUIS CPEAHEro MpodhecCHOHaIbHOTO
obpazoBanusi / T.B. MapteiHoBa, 1.B. ApramonoBa, E.b. 'onyHoB; mox o6mieit penakuueit T.B.
MapTbeiHOBOI. - 2-€ u31., ucnp. u aom. - Mocksa: U3natensctBo KOpaiit, 2020. — 368 c. - (IIpo-
¢beccuonanbHOe 0Opa3oBanue). Pexxum nocryma: https://www.biblio-online.ru. - Internet access.
- ISBN 978-5-534-11018-0: 869.00. — <URL.:https://www.biblio-online.ru/bcode/439067>. -
<URL :https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-
22CB82664364>.
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/
https://www.biblio-online.ru/bcode/439067
https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-22CB82664364
https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-22CB82664364

4. MockBa, B.B. Oprannueckass xuMusi: 0a30Bble NMPUHLIUIBI [3JEKTPOHHBIN pecypc]:
VYuebnoe nocodbue mias CIIO / Mocksa B. B. - 2-e u3a. - DnexTpon. naH. - Mocksa: U3narens-

crBo [Opaiit, 2020. - 143. - (IIpodeccuonanbHoe obpa3oBanue). - Pexum pgocryna:
https://www.biblio-online.ru. - Internet access. - ISBN 978-5-534-09420-6: 279.00. -
<URL.:https://www.biblio-online.ru/bcode/441354>. - <URL:https://www.biblio-

online.ru/book/cover/0262ECE9-ACA0-4528-8604-3E9A90347F3A>.

JonotHUTEIbHBIE UCTOYHUKH:

1. MakcanoBa, JI.A. BpicokoMoOneKyIsIpHbIE CO€AMHEHHUS U MaTepHalibl JJi MUIIEBON
MIPOMBIIIICHHOCTH [3J1eKTPOHHBIN pecypc]: YuebHoe mocobue [ns CIIO / Makcanosa JI A.,
AropoBa O.K. — 2-e uzn. — DnekTtpoH. 1aH. — Mocksa: M3gatensctBo HOpaiit, 2020 .— 220
— (IMpodeccuonanpHoe obOpa3oBanue).— Pexum mgocrymna: https://www.biblio-online.ru .—
Internet access .— ISBN 978-5-534-13053-9: 559.00 .— <URL:https://www.biblio-
online.ru/bcode/448841> — <URL.:https://www.biblio-online.ru/book/cover/68 ASEF4F-FFC8-
41B9-BE3D-6DF1D6E34721>.

2. Anapsnes, A. M. O6miast u Heopranuyeckass XxuMusi. JIJabopaTOpHBIA MPAKTHKYM [dJI€K-
TpoHHBIH pecypc]: Yuedbnoe nocodue s CITO / AnapaeB A. U., KazakoBa A. A., llleBHunbIHA
JI. B. — 2-e u3n., ucnp. U nom.— DJeKTpoH. naH. — MockBa: U3natensctBo IOpaiit, 2019 .—
159 .— (IIpodeccuonanbroe obpaszoBanue). — Pexum gocryma: https://www.biblio-online.ru
— Internet access .— ISBN 978-5-534-04610-6: 349.00 .— <URL:https://www.biblio-
online.ru/bcode/438421> .— <URL:https://www.biblio-online.ru/book/cover/5D640877-48AC-
4BC3-BA74-5EDFB4EDF4D7>

MeTtoanyeckue U31aHUs

1. Meronuueckue ykazaHus AJsl CAaMOCTOSTENbHONW paboThl 1o aucuuruinHe " Xumus"
(cpennee obmiee obpa3oBanue, MpouIIbHAS AUCHHUILUIMHA) IS OOYYAIOUIMXCS 1O CIEIHaIbH O-
CTSIM cpefHero nmpodeccuoHanbHOro 006pa3oBanus [DneKTpoHHbIN pecypc] / Boponexckuii roc-
yIapCTBEHHBIN arpapHblii yauBepcurter ; [cocT.: O. B. IpskonoBa, O. B. [leperonuas].— Dnek-

TpoH. TekcToBble aaH. (1 ¢aiin : 1051 K6) .— Boponex : BopoHexckuil rocyaapcTBEeHHBIH ar-
papHbIii yHUBepcuTeT, 2018 .— 3arnmaBue ¢ TuTynbHOrO SkpaHa. — CBOOOMIHBIN AOCTYI U3 UH-
tpacetu BIAY.—  Tekcroseii  ¢daiin  .—  Adobe Acrobat Reader 4.0 .—

<URL:http://catalog.vsau.ru/elib/metod/m146646.pdf>.

Iepuoanyeckne u3aaHus:

1. BectHuk BopoHexckoro rocyJapcTBEHHOIO arpapHOro yHHUBEPCHUTETAa: TEOpeTHde-
CKHUI M Hay4yHO-TIpaKTUYEeCKUH )xypHai / Boponex. roc. arpap. yu-T - Boponex: BI'AY, 1998-

2. Kypnan ananutudeckoit xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

3. Kypnan pusndeckoit xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1934-

4. XuMusl 1 TEXHOJIOTHS MUILEBbIX TPOAYKTOB [DIEKTpOHHBINH pecypc]: PedepaTtuBHbIii
xypraasx/ BUHUTU PAH - Mocksa: BUHUTHU PAH, 2000- - CD-ROM

Ilepevyenb pecypcoB HHPOPMAIHMOHHO-TEJIEKOMMYHUKANMOHHON ceTn « MHTEpHETY,
HEe00XO0AUMBIX /IVISl OCBOCHHUS TUCHHUIJIMHBI.
1. DnexTpoHHBIE IOJHOTEKCTOBbIC pecypchl Hayunort Oubmmorexu BI'AY  (http://
library.vsau.ru/)

IlepeyeHb TOKYMEHTOB, NOATBEPKIAIOIINX HAIMYHE/TIPABO HCIIOJIb30BAHUSIIU(-
POBBIX (31eKTPOHHBIX) 0ubIHOTEK, IBC
(3a mIepuo/I, COOTBETCTBYIOIIUIN CPOKY TOy4deHus: oopazoBanus mo OOII)

Yueonbiii |(Nem/m | HauMeHoBaHNe JOKYMEHTA ¢ YKa3aHHEM peK- Cpoxk aeiicTBust
roa BH3UTOB
2021/2022 |1 KonTpakt Ne 358/11Y ot 30.08.2021. (ObC «JIAHb») 24.09.2021 —23.09.2022
2. Konrpakt Ne 775/1Y ot 29.12.2019. (3BC «ZNANI- 01.01.2021 —31.12.2021
UM.COMy)
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/
https://www.biblio-online.ru/bcode/441354
https://www.biblio-online.ru/book/cover/0262ECE9-ACA0-4528-8604-3E9A90347F3A
https://www.biblio-online.ru/book/cover/0262ECE9-ACA0-4528-8604-3E9A90347F3A
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/448841
https://www.biblio-online.ru/bcode/448841
https://www.biblio-online.ru/book/cover/68A3EF4F-FFC8-41B9-BE3D-6DF1D6E34721
https://www.biblio-online.ru/book/cover/68A3EF4F-FFC8-41B9-BE3D-6DF1D6E34721
https://www.biblio-online.ru/bcode/438421
https://www.biblio-online.ru/bcode/438421
https://www.biblio-online.ru/book/cover/5D640877-48AC-4BC3-BA74-5EDFB4EDF4D7
https://www.biblio-online.ru/book/cover/5D640877-48AC-4BC3-BA74-5EDFB4EDF4D7
http://catalog.vsau.ru/elib/metod/m146646.pdf

3. KonTpakt Ne 612/]1Y ot 27.12.2021. (3BC «ZNANI- 01.01.2022 — 31.12.2022
UM.COMy)
4. Kontpakt Ne 341/]TY ot 05.08.2021. (35C FOPAWT — 01.08.2021 — 31.07.2022
(CI10))
5. Kontpakt Ne 340/JTY ot 05.08.2021. (35C FOPAIT — (BO))(01.08.2021 — 31.07.2022
6. Kontpakt Ne 359-/1V ot 30.08.2021. 55C (3BC IPRbooks) [01.09.2021 — 30.09.2022
7. Kontpakt Ne 710/1V ot 17.11.2020 (OBC E-library PYH3E)(01.01.2021 - 31.12.2021
8. Kontpakt Ne 561/1V ot 07.12.2021 (3BC E-library PYH3E)(01.01.2022 - 31.12.2022
0. Jorosop Nel101/H26/2097 ot 28.03.2017 (Harmonansuast  [28.03.2017 - 28.03.2022
hiiekTpoHHasOnbnmmoreka (HOB))
10. Kontpakt Ne 416/IT or 17.07.2019, DnextpoHHBIE 17.06.2019 — 16.07.2022
¢dopmbl  yueOHMKOB wu3natenbctB  «[IpocBenienuey,
«Pycckoe cioBo», «JIpoda», «Benrana-I'pady» (CIIO)
11. JIunen3uoHHbINH KOHTpakT Ne 0622/3b- 02.07.2019 —01.07.2022
19/466/1Y ot 02.07.2019(OnexrpoHHas 616-
JTHOTEKa U3JIaTeNbeTBa «AkageMusy) (CI1O)
12. JIunensuonnsiit kontpakt Ne 761//1T ot 17.10.2019 (Onek- {17.10.2019 - 16.10.2022
TpOHHBIE (HOPMEI
yueOHUKOB n3narennpcTBa «lIpocsemenuey) (CIIO)
13, Konrpakr Ne 643/1Y ot 21.10.2020. (Tepmunan yna- 91.10.2020 — 21.10.2021
JIEHHOTO IOCTYyIa
LIHCXB)
14. |AKT BBOJA B AKCIUTyaTaIHIO DIEKTPOHHON ONOIHOTEKN Beccpouno
BI'AY Ne 33 0119.01.2016
2022/2023 | 1. Kontpakt Ne 358/]1Y ot 30.08.2021. (3BC «JIAHb») 24.09.2021 — 23.09.2022
2. KonTpakt Ne 612/11Y ot 27.12.2021. (OBC «ZNANI- 01.01.2022 — 31.12.2022
UM.COM»)
3. Konrpaxt Ne 320/1Y ot 04.08.2022. (35C IOPAIT — (BO))|05.08.2022 — 04.08.2023
4. Konrpakt Ne 321/1Y ot 04.08.2022. (35C FOPAWAT — 05.08.2022 —04.08.2023
(CIIO))
5. Kontpakt Ne 334-/1V ot 30.08.2022. (3BC IPRbookKS) 01.09.2022 — 31.08.2023
6. Kontpakt Ne 411-JTV ot 10.10.2022. (3bC «JIAHb») 12.10.2022 — 11.10.2023
7. Kontpakt Ne 561/]1Y o1 07.12.2021 (3BC E-library PYH35)|01.01.2022 - 31.12.2022
8. JloroBop Nel101/HDB/2097 ot 28.03.2017 (HaunonansHas 28.03.2017 - 28.03.2022
hiiekTpoHHasOnbmmoreka (HOB)) (mposionTas 10
28.03.2027)
9. AKT BBOJIa B DKCILTyaTaIMI0 DJICKTPOHHOH OMOIHOTEKH beccpouno
BI'AY Ne 33 0119.01.2016
2. IIporpammHoOe obOecriedeHrne o0Iero Ha3HaueHusI
No HazBanue Pasmemenne
1 | Omnepaumonnsie cucrembl MS Windows /Linux /Pex OC TIK B moxansHOM cetnt B['AY
2 | Hakers! odpucHsix npunoxenuit MS Office / OpenOffice/LibreOffice [K B nokansHO# cetn BIAY
3 | Iporpammbl mist npocmoTtpa ¢aiinoB Adobe Reader / DjVu Reader [1K B nokanbHoit cetn BIAY
4 | Bpay3zeps! Sunexc bpayzep / Mozilla Firefox / Microsoft Edge 1K B noxaneHo# cetu B'AY
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Anrtusupycras nporpamma Drweb ES

TIK B mokanbpHOM cetnt BI'AY

[porpamma-apxusarop 7-Zip

TIK B mokanpHOM cetnt BI'AY

MynsTmenuna npourpeiBatenas MediaPlayer Classic

TIK B mokanbHOM cetnt BI'AY

[Mnardopma onnaiin-o6y4enus eLearning server

TIK B mokanmpHOM cetnt BI'AY

O©(o|N|O|Oo1

Cucrema xomnbrotepaoro tectupoBanust AST Test

TIK B mokampHOM cetnt BI'AY

DJIEKTPOHHBIEC HCTOYHHUKHU ceTH UHTepHeT co cBOOOJHBIM JOCTYIIOM
1. Xumusi. 00pa3zoBaTeIbHbIN CalT IS MIKOJFHUKOB U CTYAEHTOB. — PexxuM gocrymna:

http://hemi.wallst.ru/

2. Xumus on-line. — Pexxum gocryna: https://himija-online.ru/
3. Kypuan Xumus nu Xumuku. — Pexxum goctyna: http://chemistry-chemists.com/
4. Caiit kadenpsl xumun BI'AY. — Pexxum nocrtyna: http://chemistry.vsau.ru/raboty-

studentov/
5.  DnekTpoHHas

oubmmoreka

MaTepuajIoB II0

http://www.chem.msu.su/rus/elibrary/

6. Burkunemus —
https://ru.wikipedia.org/

SHIUKJIONECAUSA Ha

pycckoM

XHMHUH. -

A3BIKEC. —

Pexum gmocryma:

Pexxum  nmocrtyna:

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JUCIUITJINHbI
4.1. ®opMbI U METOAbI KOHTPOJISI U OLIEHKH Pe3yJibTATOB 00y4eHuUs
TCKYH_II/Iﬁ KOHTPOJIb YCIIEBAECMOCTH U OLICHKA PE3YyJIbTaTOB OCBOCHHUA AUCHUILJIMHBL OCY-
IIECTBJISETCS MPEoIaBaTeeM B MPOLEcce MPOBEACHUS MPAKTUYECKUX 3aHATUN U KOHTPOJIBHBIX
paboT, TECTUPOBAHUS, a TAK)KE BBIMOJIHEHUS O0YYaIOMMMHUCS WHIUBHAYAIbHBIX 3aJlaHUM, MPO-

€KTOB, UCCJICIOBAHHUH.

PesynbTarsl 00yueHus
(ocBOCHHBIC YMEHHS, YCBO-
€HHbIe 3HAHUSA)

@opmMbI 1 METOAbI KOHTPOJISI M OLIEHKH Pe3yJibTaTOB 00Y-
YyeHust

YMmenua:

DopmMa KOHTPOJIsI

IMoxka3zareau

yMETh 1aBaTh
KOJIMYECTBEHHBIC OLIEHKH U
MIPOU3BOANTH PACUETHI 11O
XUMHUYECKUM (hopMyram u
YPaBHEHMSIM;

OueHka pe3yabTaTOB UHIUBH-
JyalIbHOT'O OIIpOCa B YCTHOH U
MUCbMEHHOMN (opMax
OueHka pe3yiabTaTOB
TPOJBHOIN pabOTHI
OneHka pe3ysbTaTOB TECTO-
BBIX 3aJJaHUN

OneHka pe3yinbTaTOB 3ayera,
9K3aMeHa

KOH-

00pabarTbIBaTh, OOBICHATH
pe3yNbTaThl TPOBEAECHHBIX
OTIBITOB U JIeNIaTh BHIBOJBI;

Omnenka pe3ynbTaTOB MHIUBH-
JyaJIbHOT'O OIpoca B yCTHOU U
MUCbMEHHOH (hopmax
Onenka pe3yJsbTaTOB
TPOJIBHOHN pabOThI
Ornenka pe3ynbTaToB Jiabopa-
TOPHOW paboThI

KOH-

PUMEHSTH METO/IBI HAYIHOI'O
no3HaHus (HabJroACHNE,
OIUCaHUE, U3MEPECHHUE) MPH
pEIeHUH PAKTHYECKUX
3aj1a4.

OueHka pe3yJbTaTOB UHIAUBU-
JyaJIbHOTO OIpOca B YCTHOU U
MUCHbMEHHOU (hopMax
OneHka pe3ynbTaToB
TPOJBHON PabOTHI
OueHka pe3yiabTaToOB TECTO-
BBIX 3aJJaHU U

Ornenka pe3yibTaToOB Jabopa-
TOPHON paboThI

KOH-

Pemarp 3amaum 1o koimde-
CTBEHHOM OIICHKE M MTPOU3BOIUTH
pacueThl MO XUMHUUYECKUM (op-
MyJlaM W YpaBHEHHsM; oOpala-
THIBaTh, OOBSCHATH PE3YJILTATHI
HpOBeJICHHBIX OIIBITOB U AcJIaThb
BBIBOJIbI; TPUMCHSATH  METOJIbI
HAY4YHOrO Mo3HaHus (HaOJome-
HUE, OIUCaHKe, U3MEPEHHE) TIPH
peIICHUN TPAKTHYUSCKUX 33/1a4.
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http://hemi.wallst.ru/
https://himija-online.ru/
http://chemistry-chemists.com/
http://www.chem.msu.su/rus/elibrary/
https://ru.wikipedia.org/

3HaHug:

DopMa KOHTPOJIS

IToxa3zarenn

3HaHHE OCHOBOIIOJIATAFOIINX
XUMHUYECKUX MOHITUH,
TEOpHi1, 3aKOHOB U
3aKOHOMEPHOCTS; yBEPEHHOE
MOJL30BAHNE XUMHYECKOH
TEPMUHOJIOTHEN 1
CHUMBOJINKOH ;

Onenka pe3ynbTaToOB (pPOH-
TaJIBHOT'O OMpOCa B YCTHOW U
MUCbMEHHOHN (hopmax
OueHka pe3yJbTaTOB
TPOJIBHOMN pabOThI
OueHka pe3yJabTaToOB TECTO-
BBIX 3aJIaHUN

OueHka pe3yilbTaTOB 3ayerta,
9K3aMeHa

KOH-

OneHka pe3yJabTaToB (PpOH-
TaJILHOT'O YCTHOTO OIpoca
OueHka pe3ysbTaTOB
TPOJILHOH PabOTHI
OneHka pe3yabTaToOB TeCTO-
BBIX 3aJJaHUN

Onenka pe3yJabTaTOB BBINOJI-
HEHHUS WH/IUBUYaJIHOTO
IIPOEKTa

KOH-

MpaBUJIA TEXHUKH
0€30MacHOCTH MpHU
HCITOJIL30BAHUN XUMHUYECKUX
BEIIIECTB.

OueHka pe3ynbTaTOB BBIOJ-
HEHUs JabopaTOpHOI PabOTHI

JleMOHCTpUpOBaTh 3HaHUS OC-
HOBOIIOJIATaIOLIUX  XUMHYECKUX
MIOHATHUH, TEOPHI, 3aKOHOB U 3a-
KOHOMEPHOCTSIH; YBEPEHHOE
MOJIb30BaHUE XUMHUUYECKOH Tep-
MHHOJIOTHET W  CHMBOJIHAKOMH,
tdhopmymupoBaTh W 0OOCHOBBHI-
BaThb MECTO XMMHHU B COBPEMEH-
HOM Hay4YHOH KapTHHE MHpa, a
TaKKe poJib XUMHUHM B (HOPMHUPO-
BaHUM Kpyro3opa u (yHKIHO-
HAJIBHOM TPaMOTHOCTH Y€JIOBEKA
JUISL PELICHUs] MPaKTHYECKUX 3a-
J1a4; XOPOILO 3HAaTh U COOMI0AATh
IpaBWila TEXHUKH O€3011aCHOCTH
MpU HCIOJb30BAHUM XUMHYE-
CKHUX BEIIIECTB.

4.2. Kputepuu oueHKH pe3yJabTaTOB 00y4eHUs

4.2.1 Kputepum oleHKM YCTHBIX U IMCbMEHHBIX OTBETOB

Ornenka

Kpurepun

KOTJIMYHO»

CTABUTCS B CIydae 3HaHUs, IOHUMaHUs, INTyOMHBI YCBOGHUS 00yda-
IOLUMCST BCEro o0beMa IpOrpaMMHOIO MaTepuala; yMEHMs Bble-
JSTh TJIABHBIE MOJIOXKEHUS B U3yUYEHHOM MaTepHalle, Ha OCHOBaHUU
¢akToB W NpUMEpoB 00001IaTh, AeNaTh BBIBOJbI, yCTaHAaBIUBATh
MEXIIPEIMETHbIE U BHYTPUIIPEIMETHBIE CBS3M, TBOPUYECKU IpHUMeE-
HATb IIOJTyYCHHBIE 3HAHMS B HE3HAKOMOW CHUTyallud; OTCYTCTBHS
OIMOOK U HEAOYETOB IPU BOCIPOU3BEACHUN M3YYEHHOI'O MaTepHa-
Ja, IpU YCTHBIX OTBETAaX, YCTPAHEHHUS OTIEIbHBIX HETOYHOCTEH C
IIOMOIIBIO JIONOJIHUTENIBHBIX BOIPOCOB IIperoAaBaTelns; colJoje-
HUS KYJbTYpbl MHCBMEHHOM M YCTHOW peuu, mpaBuil OQOpMIICHUS
IIUCbMEHHBIX PadoT.

«XOpOoLIo»

CTABUTCSI B CJllydae 3HaHHUs BCErO M3YUYCHHOI'O MaTepHala;, YMCHUs
BBIJICJISATh TJIABHBIC MOJIOKEHHSI B M3YYCHHOM MaTepuase, Ha OCHO-
BaHUHU (aKTOB M MPUMEPOB 0000IIaTh, JA€JaTh BHIBOJIbI, YCTAHABIIH-
BaTh MEXKIPEJAMETHBIC U BHYTPUIIPECIMETHBIC CBSI3U, IIPUMEHSTH 110~
JydeHHbIC 3HAHUS Ha MPAKTUKE; HAJMYHE HE3HAYUTEILHBIX (HErpy-
ObIX) OMIMOOK MPU BOCIPOM3BEICHUHM W3YYEHHOTO MaTepuasa; co-
OIIOJICHHSI OCHOBHBIX MPABUI KYJIbTYpPbl MUCBbMEHHON M YCTHOW pe-
91, TPaBIJ 0pOPMIIEHUS] TUCHBMEHHBIX paboT.

«yZAOBJIETBOPUTEIILHOY

CTaBUTCS B Ciy4ae 3HAHUS U YCBOEHHS MaTepuaja Ha ypOBHE MUHMU-
MaJbHBIX TpPeOOBaHUN MNPOrpaMMbl, 3aTPYAHEHUS IPU CaAMOCTOS-
TEJIbHOM BOCIPOU3BEIEHNH, HEOOXOOUMOCTH HE3HAUYMUTEIbHOU IIO-
MOIIM TpenoaaBaTessi; yMeHus: paboTaTh Ha ypOBHE BOCIPOU3BEE-
HUS, 3aTPYAHEHUS] TpPU OTBETaX Ha BHJIOM3MEHEHHbIE BOIPOCHI;
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Hamuuus 1-2 TpyObIX OmMOOK, HECKOJIBKUX HErpyObIX IPH BOCIIPO-
W3BEJICHUH U3y4E€HHOI0 MaTepHIia; HE3HAUUTEIbHOTO HEeCOOII0ACHUS
OCHOBHBIX TPaBUJ KYJIBTYPhl MTUCbMEHHON M YCTHOW PEYH, MPaBUII
oopMIIEHNS MMCbMEHHBIX padoT.

«CHCYOOBJICTBOPUTECIILHO»

CTaBUTCS B Cly4yae 3HAaHUS M YCBOCHHS y4eOHOro MmaTephalia Ha
YPOBHE HMKE MUHUMAJBHBIX TPEOOBAHUH MPOrPaMMBbI; OTCYTCTBHS
yMeHHsI padoTaTh Ha yPOBHE BOCIPOU3BEACHUS, 3aTPYAHCHUS IMPHU
OTBETax Ha CTaHJAPTHHIE BOMPOCHI, HAIWYHUS HECKOJBKUX TPYOBIX
omuOO0K, OOJNBIIOT0 YHWCNIAa HETrpyOBIX NMPH BOCHPOU3BENECHUU H3Y-
YEHHOTO MaTepHala; 3HAYUTEILHOTO HECOOIOACHUS OCHOBHBIX TTpa-
BHJI KYJIbTypbl TMHUCBMEHHOM M YCTHOH peud, IpaBHI OGOPMIICHUS
MUCbMEHHBIX padoT.

4.2.2 Kputepum olleHKH TECTHPOBAHUS

OrneHka

OTnuuuTenbHbIe TPU3HAKU Kputepuu

«3», «yIOBIIETBOPH-

OOyuaromuiics BOCHPOM3BOAUT TEPMU- | CTABUTCS NPHU IPABUIBHOM

HbI, OCHOBHBIE MMOHATHS, CIOCOOCH y3HA- | BBIMIOJHCHUN TECTOBOrO
TEJLHO» .

BaTh A3LIKOBBIE SIBJICHUS. 3amanus Ha 61-75%

OOy4JaroImuiicss BBISIBSCT B3aMMOCBSI3H, | CTABUTCS MPHU MPABUIBHOM

KJIaCCU(HUIMPYET, YIOPSIOYMBACT, HWH- | BBINOJIHCHUU TECTOBOrO

«4», «XOpOIIO»

TEPIPETUPYET, MPUMEHSIET Ha TpaKkTHKe | 3amanus Ha 76-90%
IIPOMEHHBIN MaTeprall.

«5 », «OTIIMYHO»

OOyyvaromuiicss aHaIU3UPYET, OLIEHUBA- | CTABUTCA IPU IPABUILHOM
€T, IPOTHO3UPYET, KOHCTPYUPYET. BBITIOJTHEHUH 00y4aroImuM-

Ciad TECTOBOIro 3aJaHUA Ha

91-100%
CTaBUTCS NPHU IPABUIHHOM
«2» BBITNOJIHEHNUN TECTOBOTO

3agaHus MeHee ueM Ha 60%

4.2.3 Kputepum olleHKH 3a4eTa

OrneHka 3K3aMeHaTopa, Kpurepun
YPOBEHb
«3auTeHO» OOyuaromuiics Mokas3aja JOCTATOYHbIE 3HAHUS OCHOBHBIX IOJIO-

KEHUN y4yeOHOW IUCHUIUTUHBI, YMEHUE CaMOCTOSITEIbHO peIlaTh
KOHKpETHbIE MpaKTHUYECKHUE 3aJaud, MPeIyCMOTpEeHHbIe paboueii
MIPOrpamMMoii, OpUEHTUPOBATHCSI B PEKOMEH/I0BAHHOM CIIPaBOYHOMN
JUTEpaType, yMEET MPABUIIBHO OLIEHUTH MOTYyYEHHbIE PE3YIIbTaThI

«He 3auteno»

[Tpu oTBeTe 00yUaIOLIErocs BBISIBUIIUCH CYIIECTBEHHBIE MPOOEbI
B 3HAHUSX OCHOBHBIX MOJOXKEHHUH yueOHOU AMCHMILTUHBI, HEYM e-
HHUC C IIOMOIIBIO MperogaBaTeyId MMOJYYUTh MPABUIIBHOC PCHICHUC
KOHKPETHOM NPAaKTUYECKON 3aJadd M3 YHCIA IPENyCMOTPEHHBIX
paboueit mporpaMMoin y4eOHON A CITUTUTHHBI

4.2.4 Kputepum oOlleHKH IK3aMeHa

Onenka Kpurepun
CTaBUTCS B cllydae 3HaHUsS, IOHUMaHUs, TIyOMHBI YCBOEHUS o0yua-
IOLMMCST BCEro odbemMa MporpaMMHOI0 MaTepualia; YMEHHs BbIJe-
«OTIIMYHO» JSITh TJIABHBIE MOJIOKEHUS B M3yYEHHOM MaTepHasie, Ha OCHOBaHUU

¢dakTOB M mpHMepoB 0000mIaTh, JeNaTh BBIBOJBI, YCTaHABIMBATb
MEXIPEIMETHBIE U BHYTPUIIPEIMETHBIEC CBSI3H, TBOPYECKH IpUMeE-
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HATh TIOJYYCHHBIC 3HAHHWS B HE3HAKOMOH CHTyallMW; OTCYTCTBHUS
OIIMOOK M HENOYETOB MPH BOCIPOHM3BENCHUHM M3YYEHHOIO0 MaTepua-
Ja, TIPU YCTHBIX OTBETAX, YCTPAHEHUS OTIEIBHBIX HETOYHOCTEH C
MIOMOIIBIO JIOTIOJHUTEIBHBIX BOIIPOCOB MPEIOAaBaTeNs; COOJoIe-
HUS KyJbTYPbl TIMChbMEHHOH W YCTHOW pe4H, MmpaBuil O(GOpMIICHHS
MMUCHbMEHHBIX paboT.

«XOpouro»

CTaBUTCS B Cllyyae 3HAHUS BCEro M3Y4YEHHOIO MaTepuaia; yMeHHs
BBIICIIATH TJIABHBIE MOJIOKEHUS B M3YYEHHOM MaTepuale, Ha OCHO-
BaHUU (PAaKTOB M MpUMeEpoB 0000IIATh, /1e1aTh BHIBOJIBI, YCTAHABIIH-
BaTh MEXIIPEIMETHbIE U BHYTPUIIPEIMETHbBIE CBSI3U, IIPUMEHSATH 110-
JTy4YeHHbIe 3HaHUS Ha MPAKTUKE; HAJIMYME HE3HAUUTENbHBIX (HErpy-
ObIX) OIMOOK MpHU BOCIPOU3BEICHUU HM3YyYEHHOI'O0 MaTepHala; co-
OJII0JICHUSI OCHOBHBIX MPABUJ KYJIbTYpPbl MMCbMEHHON M YCTHOW pe-
4M, IpaBuJ 0pOopMIIEHUS] TUCbMEHHBIX paboT.

«KYAOBJICTBOPUTCIILHO»

CTaBUTCA B cydae 3HAHUS U YCBOEHHS MaTepHalia Ha YPOBHE MUHH-
MaJibHBIX TpPeOOBAaHUN NPOrpPaMMbl, 3aTPYAHEHHUS] TPU CAMOCTOS-
TEJIHLHOM BOCIIPOM3BEICHUH, HEOOXOIUMOCTH HE3HAYUTEIBHOU IO-
MOIIIM TIpenoAaBaTessi; yMeHUs: paboTaTh Ha YPOBHE BOCIPOH3BE/IE-
HUS, 3aTpyAHEHUS TpPU OTBETaX Ha BHJIOM3MEHEHHbBIE BOIPOCHI;
Hamuuus 1-2 TpyObIX OmMOOK, HECKOJIBKUX HErpyObIX IPH BOCIIPO-
W3BEJICHUH U3y4YE€HHOI0 MaTepHIia; HE3HAUUTEIbHOTO HEeCOOII0ACHUS
OCHOBHBIX TPaBUJ KYJIBTYPhl MTUCbMEHHON M YCTHOW PEYH, MPaBUII
oopMIICHNS MICBMEHHBIX padoT.

«CHCYOOBJICTBOPUTECIILHO»

CTaBUTCS B Cly4yae 3HaHUS M YCBOCHHS y4eOHOro maTepHalia Ha
YPOBHE HMKE MUHUMAJIBHBIX TPEOOBAHUU MPOrPAMMBI; OTCYTCTBHS
yMeHHsI padoTaTh Ha yYPOBHE BOCIPOW3BEACHUS, 3aTPYAHCHUS IMPHU
OTBETax Ha CTaHJAPTHHIE BOMPOCHI, HAIWYHUS HECKOJBKUX TPYOBIX
omuOOoK, OOJNBIIOT0 YHWCNIAa HETpyOBIX NMPH BOCHPOU3BENECHUU H3Y-
YEeHHOTO MaTepuala; 3HaYUTEIIbHOTO HECOOIOACHNS OCHOBHBIX TIpa-
BHJI KYJIbTypbl THUCBMEHHOM M YCTHOM pe4H, MpaBuil O(GOpMIICHHS
MUCbMEHHBIX padoT.

4.2.6 Kputepun olleHKH NMPOEKTOB

OueHka sK3aMeHaTopa, Kpurepunu
YPOBEHb
«3auTeHo» OOyuaromuiics Mokas3aja JOCTAaTOYHbIE 3HAHUS OCHOBHBIX IOJIO-

KEHUH y4yeOHON NHCLUHUILIMHBI, YMEHHUE CAMOCTOSITEbHO pellaTh
KOHKpETHbIE MPaKTHUYECKHUE 3aJaud, MPEeayCMOTpEeHHbIe paboueit
MIPOrpamMMoOii, OPHEHTUPOBATHCA B PEKOMEHIOBAHHON CIIPAaBOYHOM
JTUTEPATYpPE, YMEET MPABUIBLHO OLEHUTh MOJTYYEHHBIE Pe3yIbTaThI

«He 3auteno»

[Tpu oTBeTe 00yYAIOLIEroCs BBISIBUIIMCH CYIIECTBEHHBIE MPOOEITbI
B 3HAHUSAX OCHOBHBIX IMOJOKEHUM y4eOHON NMCIUIUIMHBI, HEYM e-
HHUE C TOMOUIBIO MMPENOIaBATENS MOJYYUTh MPABUIBHOE PEUICHUE
KOHKPETHOM MPaKTUYECKOW 3aJauyd M3 4Yuciaa MPEeayCMOTPEHHBIX
paboyelt mporpaMMoil y4eOHOH ¥ CITUTUTMHBI
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4.3. OneHoyHble CpeacrBa 1Jisl IPOBEACHUS TEKYIHIECI0 KOHTPOJHA YCIIEBACMOCTH

4.3.1. TecToBbI€ 3a1aHUA
Paznen.l. Opranuyeckasi XuMus.

1. Opranuueckas XUMHsI — 3TO XUMHUS COETUHEHUM:
a) yrieponua,

0) a3zorta;

B) KHCJIOPOAA;

r) XJIopa.

2. [IpenenvHble YrIeBOAOPOIbI XapaKTePU3YIOTCS HATTHUHEM:
a) KpaTHBIX ¥ apOMATHYECKOT O TUTIA CBS3EH;

0) OIMHAPHBIX CBS3EH;

B) KpaTHBIX CBSI3€EH;

I') ApOMAaTHYECKOTO THIIA CBSI3H.

3. CriupTsl ¥ QPEeHOIIBI CoePKAT (PYHKIMOHATBHYIO TPYIIITY:
a) -OH; 0) -COOH;
B) -C=N; r) >C=0.

4. Ha3Banwue anKaHy JaeTcCs 1O BETUIUHE:

a) caMoM JUIMHHOM 1IETIH YTJIEPOJHBIX aTOMOB;
0) caMOii KOPOTKOM IIEMHU YTIEPOIHBIX aTOMOB;
B) CAMbIX MEJIKMX PaJIUKaJIOB;

') OOKOBBIX IIEIEH.

5. Mosekyna 3TuHa (a1eTuiieHa) COEePKUT:
a) OfIHY T-CBSI3b;

0) IIBE -CBSI3H;

B) TOJIKO G-CBSI3U;

T') TPU T-CBSI3H.

6. 13 kakoro ciupTa MOXKHO NIPU OKHUCIICHUU TTOTYYHUTh allbJACTH 1’
a) METaHOJ;

0) mpomnaHoi-2;

B) IICHTAHOII-3;

r) 2-MeTunoyTaHos-2.

7.C aMMua4YHBIM pacTBOPOM OKcHJa cepedpa He B3aUMOJIEH CTBYET:
a) TJII0KO034;

0) MabpTO3a;

B) IPOIaHAIIb;

') YKCyCHas KHCIIOTA.

8. Kakas kapOOHOBasi KHCI0Ta HE BXOJMT B COCTaB KUPOB?
a) mMaJbMUTHHOBAS,

0) cTeapuHOBas;

B) YKCyCHas;

T') OJIEHHOBAS.
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8. DTaHoa 00pa3yeT aJIKOrOJIATHI C:
a) Na;

6) NaOH,;

B) CaO;

r) Cu(OH)..

9. Kakoe 13 npuBeIeHHBIX COCAMHEHU BCTYIMAET B PEAKIIUIO “cepeOpsHOro 3epkamna’?
a) YKCyCHast KUCJIOTa;

0) MeTaHaJb;

B) OyTtaHon-1,

I') IPOIaHOH.

10. B xakoe moJyioKeHHEe apOMaTUYECKOTo KOJblla BBOAUTCS HUTPOTPYIINa MPU HUTPOBAHUU
TonyoJa’?

a) OpTO-TIOJIOXKEHUE;

0) MeTa-T0JIOKEHHE;

B) Mapa-roj0XeHHe;

') OpPTO- ¥ Mapa-moJI0KEHUSI.

11. B pe3ynbrate Kakoi peakiiuu o0pa3yercsi CJI0KHBIN dpup?
a) stepuukanuu;

0) cnupTOBOr0 OPOXKEHMUS;

B) TUJIPUPOBAHUS;

') OKUCIICHHUS.

12. Kak Ha3bIBaeTCs TaHHOE coeMHEeHHE 1Mo HoMeHkaType MIOITAK:
CH;— ﬁ — CH, — (,ZH — CH;
O CH,

a) 2-MeTWINEHTaHOH-4,
0) 4-MeTHIeHTaHOH-2;
B) 2-METHJITPONIAHOI-4;
r) 4-MeTHINeHTaHalb.

13. Ilpu okucneHuy anpaeruaa oopasyercs:
a) MepBUYHBIN CIIUPT;

0) BTOPUYHBIN CIIUPT;

B) CJIOXKHBIH 3¢up;

') KapOOHOBAs KUCJIOTA.

14. Onpenenure Kakoe U3 yKa3aHHBIX BEIIECTB HE OyAET pearupoBath ¢ THAPOKCUIOM
Hatpus’?

a) IpoIaHoBas KUCJIOTA;

0) xJI0paTaH;

B) enou;

T) IEHTaHOJ-2.
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15. BzaumopeiicTBUE ¢ KAKUM U3 IPUBEEHHBIX COEIMHEHHH ABJIIETCS KaueCTBEHHON
peakiuen Ha anbJIerubl?

a) aMmMuayHsbli pactBop Ag0;

0) NaOH,;

B) Bry;

I‘) PC|5

16. [Ipu HUTPOBAHUHU KAKOT'O CUpPTa 00pa3yeTcs B3phIBYATOE BEIIECTBO?
a) mpomnaHoi-1;

0) nponanTpuon-1,2,3;

B) mporanauon-1,2;

r) npomanaunon-1,1.

17. Kakoe BelecTBO MOKHO MOJYYUTh IIPU LIETOYHOM THAPOJIN3E TPUNAIbMUTHHA?
a) BOJa;

0) MaJIbMUTHHOBAS KUCIIOTA;

B) MaJIbMUTAT HATPHS;

I') TUAPOKCUJT HATPUSI.

18. B3aumopeiicTBHe ¢ KAKMM U3 IIPUBEACHHBIX COEANHEHUI ABIAETCA KauyeCTBEHHON
peakuueil Ha MHOr0aTOMHbBIE CIIUPTHI?

a) aMmMuayHbli pactBop Ag0;

6) NaOH,;

B) Bry;

r) CU(O H)z.

19. 40 % BomHBII pacTBOp KAaKOTO M3 MPUBEECHHBIX BEIIECTB HA3BIBAIOT (hOpMaTHHOM?
a) MeTaHaJIs,

0) sTaHans;

B) TMpOTaHAIs;

I') IPOIIaHOHA.

20. Kakyto ¢popmyry umeer Gpenon?

a) 6)

: ?_ CH,— OH (|3H2—$H—ﬁ:H2

HC\ /CH OH OH OH
: T—OH

B) CHs— CH,OH r) HC\ - CH
21. Kakoe 13 NpuBEICHHBIX BEIIECTB OyeT BCTYNATh B PEAKIHIO MTOJUKOH/CHCAIINH?
a) 9TaH;
0) oTeH;
B) TAHOJI;
T') ATaHaJb.
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22. Kakast u3 IpuBeIEHHBIX KUCIIOT SBJISICTCS HENMPEIeIbHON IBYXOCHOBHOM ?
a) MacsHas;

0) ManoHOBaS;

B) METaKpHUJIOBas;

') MaJICMHOBAsI.

23. PacTBOp Kakoro coeiMHEHUs B BOJI€ HA3bIBAIOT KapOOJI0BOIl KHUCIOTON?
a) TUJIOBOTO CIHPTA;

0) OEH3UIIOBOTO CIUPTA,

B) TIMLIEPUHA;

r) eHoma.

24. Kakoe coenuHeHue oopasyercs Mpy THAPUPOBAHUH MPOMaHOHA?
a) mponaHoi-1;

0) mpormanoi-2;

B) IPOIaHAIIb;

I') IPONaH.

25. Kakoe coenmuHeHre 00pa3yeTcs Ipyu OKHCICHUH 3TUIIOBOTO CrupTa?
a) MypaBbUHbIH aJIbJICTH/I;

0) YKCYCHBIH aJIbJICTHI;

B) TPOITMOHOBBIN aJIbJICTH]I;

T') alleToH.

26. Uto Takoe ®KHuphI?

a) COJIM MIEIOYHBIX METAJIJIOB BBICIINX KaPOOHOBBIX KHCIIOT,

0) mpocTbie 23PUPbl MHOTOATOMHBIX CITUPTOB;

B) BBICOKOMOJIEKYJISIPHBIC COCAMHEHHSI, COCTOSIIIIME U3 OOJIBIIOT0 YHCIa OCTATKOB TIIFOKO3HI,
I') CMECH CJIOXHBIX 3(HPOB TIHUICPHUHA M BHICIIHNX KaPOOHOBBIX KHCIIOT.

30. ITepBolii mpeacTaBUTEIb TOMOJIOTHYECKOT0 Psifia MpeeIbHbIX YIIIEBOJ0POJOB — ATO:
a) MpomaH;

0) meTaH;

B) OTCH,;

T') OTHH.

31. B3aumoneicTBHE C KAKUM U3 IPUBEICHHBIX COSINHEHUH SBISETCS KadyeCTBEHHON
peakuueil Ha (eHoIIbl?

a) aMmMua4yHbIl pactBop Ag0;

6) NaOH,;

B) FeCls;

r) Cu(OH).,.

32. Kakyro ¢hopMyity UMEeT STUIOBBINA CIUPT?
a) CH30H;

6) CH3CH20H;

B) CH;COOH,;

I‘) (N Hz)zCO.
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33. J1nst 5TeHa He XapaKTepeHbl PeaKiiu
a) MPUCOETMHCHUS

0) OKuCIIeHUS

B) 3aMEIICHUS

T') NOJUMEpPU3ALIHT

34. B peaknuuto “cepeOpsHOro 3epkana’ BCTyMaeT
a) YKCyCHasl KHCJIOTa

0) MeTaHasb

B) OyTtanoi-1

I') IpONaHOH

35. MoHocaxapHibl — 3TO

a) MHOTOaTOMHBIE aJIbJICTHI0- WA KETOCIHPTHI

0) cioKHBIE 3PUPHI TIUIIEPHUHA U BBICIINX KapOOHOBBIX KHCIIOT

B) COJIM IIEJIOYHBIX METAJIJIOB BBICIIMX KapOOHOBBIX KHCIOT

r) npuponasie BMC, cocTosime U3 0OCTaTKOB 0.-AMUHOKHUCIIOT, CBSI3aHHBIX MENTHIHOW CBS3BIO

36. [Ipu okucneHny anpaeruna oopaszyercs
a) NepBUYHBIA CIUPT

0) BTOpUYHBII criupT

B) CJIOXHBIHN 3hup

') KapOOHOBas KMCJIOTa

37. B cocTaB )XHpOB HE BXOAUT
a) MaJbMHUTHUHOBAs KUCIIOTA

0) cTeapuHOBasI KUCIIOTA

B) YKCyCHasi KUCJIOTa

T') OJICMHOBAs KUCIIOTa

38. B peakuuio sTepupuKauy BCTynaeT
a) mponaHaJb

0) 6eH30I

B) ATaHOJI

r) OyTaHOH

39. [IponaH He B3aUMOJICHCTBYET C
a) Cl, (cBer)

6) HNO3

B) Br

r) CH;COOH

40. benku — 310

a) MHOT'0O2TOMHBIE aJIbJIETUI0- WU KETOCITUPTHI

0) croxHbIe 2GUPHI TIUIEPHHA U BBICIINX KapOOHOBBIX KHCIIOT

B) COJIM MIEJIOYHBIX METAJIOB BBICIIIMX KApOOHOBBIX KHCIIOT

r) npupogusie BMC, cocrosiire u3 0CTaTKOB 0.-aMHUHOKHUCIIOT, CBSI3aHHBIX NENTHIHON CBA3bIO

41. Ilo npaBmity MapKkoBHHKOBA B3aUMOJEHCTBYET
a) 6yreH-2

0) aTeH

B) OyTHH-2
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r) Oyren-1

42. Ilpu runponuse kpaxmaia o0pasyercs
a) o-TJII0K03a

0) p-raroko3a

B) O-TaJlaKTO3a

r) B-ppykTo3a

43. I'muuepuH umeer hopmyity
a) C5H5-CH2-OH

0) CH3-CH,-OH

B) CH2(OH)-CH(OH)-CH,(OH)
F) C6H5-OH

44, MoueBrHa UMEET CTPYKTYPHYIO (HOPMYITY
a) NHZ_CO_NHz

06) CH;—CO—NH;

B) CH;—CO—0O—CO—CHj3

F) CHg—CO—O—C2H5

45. AnkeH, colepKallifii B CTPYKTYpe IEMOUKY U3 TPEX aTOMOB yIJiiepoja — 3T0:
a) IpoIeH

0) MmeHTeH

B) IEHTHH

r) OyreH

46. B cocTtaB TBEpIOTo KHMpa BXOAUT
a) OEH30IHAsI KM CIIOTa

0) yKCycHas Kuciaora

B) CT€apUHOBAsI KUCIIOTA

') MOJIOYHAs KUCII0Ta

47. B cocTaB )KHAKOT0 KUpPa BXOJAUT
a) MypaBbHHasl KMCJIOTA

0) oJIeMHOBas KUCIIOTa

B) IIaBeJIeBas KUCIOTa

I') NaJbMUTHUHOBAS KHUCITIOTA

48. Conm kapOOHOBBIX KHCIOT 00Pa3yIOTCS IPH ACHCTBUU
a) Clg

6) NaOH

B) HCN

r) HBr

49. B coctaB 6€JIKOB BXOIUT
a) OeH30lHAas KUCII0Ta

0) maBeseBas KMCIIOTa

B) CT€ApUHOBAs KUCIIOTA

I') aMUHOYKCYCHasi KM CJIOTa

50. K mpocTteiM caxapam (MOHOCaxapuaam) OTHOCUTCS
a) III0K03a
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0) caxaposa
B) Kpaxmal
') MaJIbTO3a.

Pa3znen.2. O0mas 1 Heoprauuyeckasi XMMHsl.

1. ®opmyna okcua Kamus:

a) HNOg; B) K0;

6) Ca0O; r) KOH.

2. IlpuBenuTe Ha3BaHUE BellleCcTBa, XuMuieckas ¢popmyna kotoporo, AlCls:
a) KapOOHAT HATpHS; B) XJIOpHJI ATIOMUHUS,

0) cynbdaT KaJabIHs; ') OKCUJT aTFOMUHUSL.

3. Ilenoubto ABISCTCS:

a) K0, B) CaSOy;

6) HNOs; r) NaOH.

4. Cepnas kuciora umeet Gopmyiy:

a) HNOg; B) HzSO4;

0) H,SOs3; r) HCI.

5. OCHOBHEIM OKCHJIOM SIBJISICTCS:

a) COy; B) Nay0;

6) SOa3: F) P,0s.

6. K mpocThIM BeliecTBaM OTHOCHTCSI:

a) COy; B) HCI;

0) Oy; r) KNO:s.

7. CII0XHBIM BEIIICCTBOM SIBJISCTCS:

a) Ny; B) Al;

0) Oy; r) KNO:s.

8. Hasosure mannoe coeaunenue SO3?
a) OKCHJI CEpHI; B) cepa;
0) cepHas KUCI0Ta; I') TUAPOKCU]T HATPUSI.

9. Kucnora, KOoTOpas sIBISIETCS HECTOMKOW M JIETKO pa3jaraercsi C BBIACICHUEM YTIIEKHCIIOrO
rasa — 9To:

a) HCI; B) H2COg3;

6) H,SO4; F) HNO:s.

10. Oxcuay Kanblus COOTBETCTBYET (hopMyJa:

a) Ky0; B) K20g3;

0) Ca0; r) CaO.

11. Tpu aucconuanuu OKcuaa allOMUHUSL 00pa3yOTCS HOHBI:
a) AI*" u30H"; B) H  u AI*";

6) 2AIF* u 307, ') OKCUJBI HE TUCCOLUUPYIOT.

12. Tpu B3aumogpeiicteun okcuaa cepsi( V1) ¢ Bomoit oOpasyercs:
a) HCI; B) NaOH,;
0) H2SOy; r) N2 SO;.
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13. Yriekuciaomy razy COOTBETCTBYET (hopmyJia:
a) HCI; B) NaOH;
6) K3POy; F) COs.

14. [1pu B3anMOIEHCTBUM OKCH/IA KaJlMs C YIJIEKUCIBbIM razoMm (okcuaom yriepoaa(lV)) obpazy-
ercs:

a) KCI; B) K;SOy;

6) K2C03; F) K3PO4.

15. IIpu TepMHUUECKOM pa3sIOKEHUU THIPOKCUA MarHUs 00pa3yroTcs:

a) K;O u COy; 6) MgO u H,0; B) CaO u SOs3; r) MgO u CO..
16. I1pu B3auMoAECTBUY OKCHJIA KaJbLIUS U XJIOPOBOJOPOIHOM (COISHOM) KUCIOTHI 00pa3yroTCs:
a) CaCOs}; B) K2SO4m Hat;

6) KC|O4 u Hzo; F) CaC|2 u Hzo.

17. K cHJIbHBIM 3JIEKTPOJINTAM OTHOCHTCS:

a) HCI; B) CH3COOH,;

6) H2C03; r) HgSiO3.

18. [Ipu nucconumanuu CepHON KHCIOTHI 00Pa3yrOTCS:

a) H u SO,%; B) Na" u OH " ;

6) 2H" u SO4*; r) H u NO3

19. Iuccouuanus — 3To Npouecc:

a) B3aUMOJICHCTBHSI KUCIOTHI C OCHOBaHUEM;
0) pacnaja BelecTBa Ha HOHBI;

B) YCKOPEHHSI XUMHUECKON PEeaKIlvH;

') 00pa30BaHUs KOMIUJIEKCHOT'O HOHA.

20. Okcuabl — 3TO:

a) MPOCTHIC BEIISCTBA HEMETAJLIbI,

0) CIIOHBIE BEIIECTBA, COCTOSIINE U3 2-X 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPO/I;

B) CJIOXKHBIC BCUICCTBA, COCTOAIIMUEC U3 KATUOHOB BOJOPOAAd U aHMOHOB KHCIIOTHBIX OCTATKOB,
F) HpOCTBIG BCIIECTBA MCTAJIJIBI.

21. Kucnora HNO3 HaseiBaercs:
a) CoJsTHAas; B) a30THCTAas;
0) azoTHas; I') cepHas.

22. Conu cepHOM KUCIOTHI HAa3bIBAIOTCS:
a) XJIOPUJBL; 0) cynbdusl; B) Cyib(aThl; I) CyJb(UTHI.

23. AMbOTEpHBIM OKCHJIOM SIBJISICTCS :

a) COy; B) Naz0;

0) H20; r) ZnO.

24. K mienoyaM OTHOCUTCS:

a) Al(OH)3; B) Zn(OH)>;

6) Mg(OH); r) NaOH.

25. Ilpu B3aUMOJICHCTBUY OKCHJIA HATPHSI C BOJIOW 00Opa3yeTcs:
a) HCI; B) NaOH,;

6) H,S0y; I‘) Na(OH)z.
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26. Tlpu qucconmanyy XJa0puaa HaTpust 00pa3yroTCsL:
a)Na"u OH’; B) K" u CI;
6) Na*uCl; r) 2Na* u SO,% .

27. Ilpu B3auMO €l CTBUM CEPHOM KUCIOTHI C OKCUIIOM HATPUS 00pa3yrOTCs:
a) Na,SO4 u H,0:; B) NaCl u H,0:;
6) N8.2C03I/I Hzo; F) Na[AI(OH)4]

28. K KHCHBIM COJISIM OTHOCST:

a) Na,SOy; B) MgOHC|,

6) KHCOsg; r) Na[AI(OH),].
29. K OCHOBHBIM COJISIM OTHOCSIT:

a) Na,SOy; B) MgOHCI;

0) KHCOg; r) Na[AI(OH).].
30. ®opmyna ruapoOKCUIa KaTbIIHS:

a) K,0; B) KOH;

0) Ca,0; r) Ca(OH),.

31. HepacTtBOpuMOi1 B BOJIE KUCIOTOH SIBJIAETCA:

a) HCI; B) H2SiO3;

6) H,SO4; F) HNO:s.

32. K menoyaM HE OTHOCHUTCS:

a) NaOH,; B) Ba(OH),;

6) Mg(OH); r) KOH.

33. KaTroHbl Maruus u cynib(ar-aHUOHbBI 00pa3yloTCs MPU AU CCOLUALUU:
a) MnSOy; B) CU(NO3)y;

6) MgCly; r) MgSO,.

34. B peakuuio HefTpanu3anuy BCTYMAIOT:

a) OKCHJI ¥ BOJIa;
0) OKCUJ M KUCIIOTA,

35. I'maponu3y He noJaBepraercs:

a) Cu(NOs)y; B) K2SOy;
0) NasPOy; r) CH3COONHa,.
36. [pu auccormanuy TUIPOKCHIA Kallist 00pa3yroTCs:
a)H" u OH’; B) K 1 OH’;
6) Ca** u OH; r) H" u SO,%.
37. MonsipHasi KOHIIEHTpAIHs PACTBOPOB PaCCUUTHIBAETCS 110 (hopMyJie:
Omeemuol:
m — _
m(e — 6a) M (¢ —s6a) -V (p — pa)
B) 7T (6 — 6a) = M ; r) pH= 7IgCH+
V(p — pa)
38. KHCIIOTHBEIM OKCHIOM SIBJIIETCS:
a) COy; 6) CaO; B) Na,O:; I‘) A|203.

B) COJIb W IIEJIOYb;
') KUCJIOTa U TIEJI0Yb.
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39. Conu a30THOH KHUCJIOTHI HA3BIBAIOTCA:
a) XJIOPUJBL; B) CyJlbQaThl;
0) HUTpATHI; ') KapOOHATHI.

40. Cou COJITHON KUCIOTHI Ha3bIBAIOTCH
a) HUTPATHI, B) CyJlbdaThl;

0) XJIOpHIBI; r) Gocdartsr.

41. K cpeaHum coJisiM OTHOCSHT:

a) NapSOy; B) MgOHCI;

0) KHCOs; r) Na[AI(OH)4].
42. Comu docdaTsl 00pas3yer:

a) H3PO4; B) HCl,

6) HNOg; F) HZSO4.

43, [llenoun — 3T0O:

a) — 3TO HEPaCTBOPUMBIC OCHOBAHMUSI;

0) — 9TO pacTBOPUMBIE OCHOBAHUS;

B) — 3TO MPOAYKThI B3aUMOJICHCTBUS MPOCTHIX BEIIECTB C KHCIOPOAOM;
T') — 3TO MPOCTHIE BEIECTBA.

44. I1pu B3aUMOAEWCTBUU COJITHOM KHCIIOTHI C TUAPOKCUAOM Oapus 00pa3yroTcs:

a) BaSO, u H,0:; B) Ba(N03)2 u H,0:;
6) BaC|2 u H,0; F) BaC|2 u HzT.
45. Kucnora, kotopast 00pa3yeT coJIi HUTPAThl —3TO:

a) HCI; B) H,SiOg;

6) HNO3; r) H2SO..

46. Pa3baBiieHHas cepHasi KUCIOTa B3aUMOJIEHCTBYET C:

a) Mg; B) AQ;

0) Cu; r) Au.

47. CepoBomopoaHasi KHCIIOTa 00pa3yeT CoNu:

a) cynbdarsr, B) Cylb(pUbI,
0) Cynb(QUTHI; I') XJIOPUJBL.

47. MaccoBasi 1071 paCTBOPEHHOT'O BEIIECTBA PACCUUTHIBACTCS 1O hopMyIie:

a) w(6 —ea) = Mle—sa) -100% ;
m(p — pa)
6)C,, — m(e — 6a) :
M (e —6a) -V (p — pa)
V(p — pa)
r) pH=-1gCy"
48. CUIbHBIM OKUCIIUTEIIEM SABIAETCH:
a) H,0; B) Hy;
6) KszzOf I‘) Mg
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49. 'maposn3 — 3TO MpoIecc:

a) B3aUMOJICH CTBHS KM CJIOTHI C OCHOBAHHEM
0) pacniaza BeiecTBa Ha HOHBI;

B) YCKOPEHHUSI XUMUYECKON PEaKIInH;

') B3aUMOJICHCTBUSI BEILIECTB C BOJOM.

S50.pH=78B........... cpene.

a) KUCJIOH;

0) HelTpaIbHOI;

B) IICJIOYHOM;

T') OKHCIIHUTEIbHO-BOCCTaH OBUTEIbHOM.

51. OxucnIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUU — 3TO PEaKLUu:
a) MpoTeKaromue 0e3 U3MEHEHUS CTENEeHU OKUCIICHUS;

0) mpoTeKaIoUINe C U3MEHEHUEM CTEIIEeHH OKUCIICHHUS;

B) IpoTeKaromue 0e3 usMmeHenus pH;

T') IPOTEKAOLINE MEXy KHCIOTOH M OCHOBAHUEM.

52.pH=128B ............ cpene.

a) KUCJION;

0) HelTpaIbHOM;

B) IIEJIOYHOM;

I') OKHCIIUTEIbHO-BOCCTaH OBUTENBHOM.

53. I'maponus 1o kaTuoHy (kucias cpena, pH<7) nmpoTrekaer B pacTBOpE COJIU:

a) MgCly; B) KClI;

6) NaNOs; r) NaxSO..
4. pH=1B.......... cpene.

a) KUCJIOH;

0) HeHTpaIbHOI;
B) HIEJIOYHOM;
T') OKHCIIUTEIbHO-BOCCTaH OBUTEIbHOM.

55. B HeliTpanbHOI cpefe BOAOPOJHBIN MOKa3aTelb paBeH:

a) 0; B) 7,

0) 1; r) 10.

56. IIpu quccoruanuu HATpaTa MarHus 00pa3yrTCs:

a) Mg*" u SO ; 8) Mg?* u 2NOs ;
6) Mg®* 1 20H ; r) Mg®" u 2NO; .

57. B peakuun: Cu + 4HNO3 (konir) — Cu(NO3), + 2NO;1 + 2H,0 BoccTaHOBHTEIb OTAACT .....
3JIEKTPOHOB.

a) 1¢g; B) 3¢,

0) 2¢; r) 48.

58. K KOMIUIEKCHBIM COEIUHEHUSAM OTHOCUTCS:

a) H)O; B) NaOH;

6) HZSO4; F) Kz[Zn(OH)4].
59. CubHBIM BOCCTaHOBUTEIIEM SIBIIIETCS:

a) Mg; B) H,0;

6) H2804; I‘) HNOg.
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60. IIpu B3auMO 1€l CTBUHU COJITHOM KMCIIOTBI C IMHKOM 00pa3yroTCs:
a) ZnC|2 u HzT; B) ZnC|2 u H,0:;
6) ZnSO4 1 H,0: 1) ZnSO4 i Ha1.

4.3.2. Borpocs! 1Ist KOHTPOJIBLHBIX padoT
Paznen.l. Opranunueckass XuMus.

Teopusa cTpoeHHUSI OPraHUYSCKUX COSIUHCHUN

Bapuanr 1

1. TlpeameT opraHUYECKOM XUMUH, €€ 3HAUCHUE B HAPOJHOM XO3SIICTBE U CBSI3b ¢ OMOJIO-
TUYEeCKUMU TucHHUIUTMHAMU. [IpuBenuTe mpuMepsl HanOoliee BaXXHBIX B OMOIOTHYECKOM OTH O-
ICHUH OPraHUYEeCKUX COSAMHEHUHN (KUCIIOT, )KUPOB, YTIIEBOJIOB).

2. VI3noxkuTe MPUHIMITBI KIacC PUKAIIMN OPraHUYECKUX COCTUHEHHM, MPUBEIUTE COOT-
BETCTBYIOLLME TTPUMEPBI.

3. Uro Ha3bpIBaeTcst ToMosiorndeckuM psgom? [Ipusennure npuMepbl TOMOJIOTHYECKUX Psi-
JIOB IIPENleTIbHBIX YIJIEBOJOPOJOB, NPEAEIIbHBIX OJJHOATOMHBIX CHMPTOB, HENPEIEIbHbIX aJIbJe-
TUIOB.

4. Yrto Ha3bIBaETCs 0 - U 7 -CBsA3bI0? Omnpeaenure KOJIUIeCTBO U XapaKTep CBs3EH B dTaHE,
JTEHE, ITUHE.

5. OnuumTe MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl OpPraHMYeCKHX COeTUHEHUi (cTe-
peoxumuueckas Teopusi). 1300pa3ute mpocTpaHCTBEHHOE CTPOSHHE MOJIEKYJI METaHa U dTaHa.

Bapuant 2

1. 3noxuTe OCHOBHBIC TIOJIOKEHHSI TEOPUU XUMHUUYECKOro crpoeHusi. Hamummre cokpa-
IICHHBIE CTPYKTYPHBIE (DOPMYJIBI BCEX M30MEPOB T'€KCaHa M HA30BHUTE UX IO MEXKIYHAPOIHOM
HomeHnkiatype MIOITAK

2. [lepeuncnure M3BECTHHIE BaM KJIACCHl OPraHUYECKUX BEIIECTB, MPUBEIUTE MPHUMEPHI.
Brizenute QyHKIMOHATBHBIE TPYIIIBL

3. Kakue u3 npuBeeHHBIX HIKE COSTUHEHUH SBISIOTCS TOMOJIOTAMH, KaKue - H30Mepa-
mu? HazoBure ux.

a) HC=C—CH,—CH; 6) H;C—C=CH-CHj;
L,
B) H,C=C—CH,—CHj; r) H;C—CH,—CH;
CH:
1) H;C—C=C-CH; e) H;C—CH,—CH,—CH;

4. HazoBUTE THITBI OPraHWMYECKUX PEAKIIUHN U IPUBEIAUTE IPUMEPBIL.
5. Uto takoe paaukainbl? [IpeacraBbre CTpyKTYpHBIE (POPMYJIBI U AaiiTe HA3BAHUSI pajU-
KaJIoB, 00pa30oBaHHbIX U3 yrieBonopoaos CoHg, CsHsg, CsHg (Oen30u1).
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[IpenenbHble YIIIEBOIOPOALl. DTHIECHOBBIE U JUEHOBBIE YIJIEBOIOPOALI. AIIETHIEHOBLIE YIJIEB O-
opoabl. ApOMaTHYECKHE YIIIEBOAOPOALL. IIpHpOSHBIE HCTOYHUKH YIJTIEBOIOPOIOB

Bapnanr 1
1. IlpuBenuTe KinaccuPpUKAIMIO YTIeBoA0poaoB. Ha3oBuTe MpHBeICHHBIC HIKE COCIHCHHUSI
o HomeHkatype MIOITAK u ykaxuTe, K KaKOMy TOMOJIOTUYECKOMY PSITy OHU OTHOCSITCSL:

a) CH;~CH— CH-CH,~CH; 6) CH2="T1—CH2—C|1H—CH3
CH; CH» CH; CH;
CH; 8 CH;—CH-C=C-CH,—CH;
CH;

2. N3omepus ankeHoB. BeiBeanTe nzomepst odmier hpopmyinsl CsHio 1 Ha30BHUTE HX.

3. [lpuBennTe ypaBHEHUsI PEaKIUH, C TTOMOIIbIO KOTOPHIX MOXHO OCYIIECTBUTH CIIENY-
IOLLME NPEBPAILEHHS, OTPAXKAIOLIME TEXHUUECKOE TPUMEHEHUE alleTUIICHA:
—— CH;—COOH
——— CH;—CH,OH

CH=CH —
——— CH,=CHCI

L—— CH,=CH,

4. Il KakuxX yriaeBOAOPOAOB XapaKTepHbl peakuuu mnoiumepusauuu? Ilpuseanre npu-
Mepsbl peakuuil. Kakoe npaktuyeckoe 3Hau€HUE UMEOT NPOLYKThI 3TUX PEAKLUi?

5. Kakue Buibl ©130Mepun XapakTepHBI JJI1 apOMaTUYECKUX yrieBojgoponos? Hanummre
(hopMyJIBI BCEX M30MEPOB TUMETUIOCH30JIa U TpUMETHIIOeH301a. Ha30BuTe MX 10 HAy4YHOU HO-
MEHKJIaType.

BapuanT 2

1.3anummTe ypaBHEHUS XUMUYECKUX PEAKIUI, XapaKTEPHbIX 11l JIKAHOB Ha IPUMEpE
npornaxa. Ykaxure tun peakuuid. Kakoe npaktuueckoe 3HaYeHHE UMEIOT aJIKaHbI?

2. Kakue Tunsl peakuuii XxapakTepHsl Ui aikeHoB? [IpuBeanTe cOOTBETCTBYIOIIME MPH-
Mepsl. B ueM 3akmnrogaercs mpaBuio MapkoBHHKOBA?

3. Buabl nzomepun ankanoB. BeiBequre nzomeps oouieit hopmysisl CsH1o 1 Ha30BUTE HX.

4. OnuimuTe XMMUYECKUE CBOMCTBA aJIKMHOB M IPUBEIUTE COOTBETCTBYIOIME PEAKIINU
Ha npuMepe nponuHa. HazoBure npoaykTsl peakuuil. Kakas peakuus HaspiBaercs peakuuen Ky-
yeposa?

5. Kakue Tunsl XMMHYEeCKMX peakIMi XapaKTepHbI ISl apOMaTUYECKUX YIIIEBOJOPO0B?
Kakue npoaykTel o0pa3yroTcst mpu B3auMOACHCTBUU O€H30ja ¢ OpOMOM, C XJIOPOM Ha CBeTY,
MeTHI0€H3071a (TOJTyoJ1a) C a30THON KHUCJIOTOM?

I'uapoKkcHIbHLIE COSTUHEHUS

Bapnanr 1

1. Onummre kaaccupuranuio cnupros. [IpuBeanTe npumepsl.

2. OnuumMTe XMMHYECKUE CBOMCTBA OJJHOATOMHBIX CIUPTOB. OTBET MPOUILIIOCTPUPYITE
ypaBHEHUSIMU peakLUi Ha mpumepe mpomnaxosa-1.

3. IlpuBeanTe ypaBHEHUS peaKUUid, XapaKTEPU3YIOMNX XUMUYECKUE CBOKMCTBA ATaH]IN O-
na-1,2. YkaxuTe, Kak MEHSAETCA XUMUYECKUN XapakTep CHOUPTOB MO MEpe YBEJIUYEHHS uuciia
TUAPOKCUIIBHBIX TPYIIII.

4. CoctaBbTe (HhOpMYJBI BCEX H30MEPOB (PEHOIOB M apOMATHYECKHX CITUPTOB OOMIeit
dbopmyner C;HgO, maiiTe M COOTBETCTBYIOIIME Ha3BAHMS.

5. Onummre cBoiicTBa M mpuMeHeHue Qenona. [lpuBenure A1 HEro ypaBHEHHUS peak-
uuit: a) 6pomupoBanus; 0) HUTpoBaHUs. Ha3oBUTE MoMyuyeHHBIE COSTUHEHHUSI.
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Bapuant 2
1.BeiBequte u Ha30BUTE M30Mepbl ciupToB o0mieit popmynsl C4HgOH. Ykaxute, kakue
W3 HHUX SBISIIOTCS TIEPBUYHBIMU, BTOPUYHBIMU U TPETUYHBIMHU.
2. OnuumTe XUMUYECKHEe CBOWCTBA TPEXaTOMHOI'O CIIMPTa TiHliepuHa (IPUBEIUTE ypaB-
HEHHS COOTBETCTBYIOIIMX PEAKIIHii), €ro OMOIOrHUeCcKyIO POjib U TPUMEHEHHE.
3.Kakas peakuus Ha3zpBaeTcs peakuueit stepudukanuu? [IpuBenure mpumepsl.
4.B yeM pa3HUIIa XUMUYECKUX CBOWCTB (PEHOJIOB U apoMaTudeckux cnupTos? [Ipommiio-
CTPUPYWUTE OTBET YPaBHEHUSAMH PEAKIU.
5.Hamummure ypaBHeHUs peakluii 1 HA30BUTE 00pa3yIOLUIHECs COSAMHEHUS:
a) okcubenzou (¢penon) + NaOH —
0) nponanon-2 + CH3COOH —
B) sHTaHAKON (3TUNeHrmKoIb) + Cu(OH), —
r) nponantpuoi (rmuueput) + HNO3; —

ANbJIEernibl U KETOHbI
Bapuant 1

1. Knaccuduxauus anpaeruioB 1 ketoHos. IIpuBennre npumepsl. 3anumure GOpMyJIbl:
a) 2-MetunOyranans; 0) 2,4-TMMeTUIIeHTaHOHA -3.

2. OnuiuTe XMMHUYECKUE CBOMCTBA anbJeruioB (IpUBEIUTE ypaBHEHUS peakluil) Ha
npumepe staHains. [ e npumensercs popmanun?

3. Hanumute ypaBHeHus peakuuii MetaHass (popManblieruia) ¢ BOAOPOAOM, XJIOPUIOM
¢docdopa (V) u nraHoBogopoaHOM KucinoToi. Uto Takoe GpopmanuH? I'ne oH npumeHsercs?

4. YKaxuTe pa3inyus B CTPOCHUU U XMMHMUYECKUX CBOMCTBAX alibJeru0B U KETOHOB.
[IponirocTpupyiTe COOTBETCTBYIOLIMMH YPABHEHUAMU PEAKLIUN.

5. [lpuBenuTe mpuMepbl apOMaTUYECKUX ajIbJErUA0B U KeToHOB. Hanummre ypaBHeHUs
peaKIy OKUCIeHHsI OEH30MHOT 0 abIeruaa B OEH30MHYIO KUCTIOTY .

Bapuant 2
1.HoMeHnknaTypa U u3omepus aibJeruioB U KeToHoB. Hamummre GpopMyssl H30MepHBIX
anbAeruaoB U keroHoB cocraBa CsHgO, HazoBute ux no Homenknatype MIOITAK.
2.0nummTe XMMUYECKUE CBOMCTBA KETOHOB (IIPUBEAUTE YPAaBHEHUS PEAKIMii) Ha TIPUMe-
pe npomnaHoHa. [’ e npuMeHsiercs aleToH?
3.Hanummre ypaBHEHUS peakIyil mponeHas (aKpoJaenHa):
a) c 6poMom,
0) ¢ BOTOpOIOM,
B) C OKCHJIOM cepedpa.
4 HanummTe ypaBHEHUS peakUil OKHCIEHUS MpOMaHais U 2-MeTWiIOyTaHalsd aMMuay-
HBIM pacTBOpoM okcuza cepedpa. K kakomy Kiiaccy CO€IMHEHUNH OTHOCSTCS IPOAYKTHI OKUCT e-
Hus1? Kak Ha3bIBaKOT 3Ty pEaKUI0?
10. KauecTBeHHas peakius s ajdbaeruaoB. [IpuBeaure mpuMepsl.

KapOoHoBbI€ KUCIOTLL M UX IPOU3BOIHBIE

Bapuanr 1

1. Knaccuduxanust kapOoHOBbIX KucaoT. [IpuBeante coorBeTcTByroIre npumepsl. Jlaii-
TE UM TPUBHAJIbHBIE U HAyYHbIE HA3BAHMSL.

2. Kakue coenuHenus Ha3plBaroTCs kupamu? Hanummre ypaBHEHUS peaKkLUK TIUIEpHHA
C TpeMsI MOJIEKYJIaMU CTEAPUHOBON KHUCIIOTHI.

3. IlpuBenute GopMynibl ClAeIyIOIMMX KUCIOT: YKCYCHasl, aKkpuJioBasi, MMaJbMUTHHOBAS,
MasienHoBasi, MojouHasi. HazoBute nx no Homenknatype MIOITAK. Hanummre ypaBHenus pe-
aKIIMii, XapaKTEepU3yI X XUMUYECKNE CBOMCTBA AKPUIIOBOM KHUCIIOTHI.

4. B yeMm 3aKJ1r04aeTcs IpoLece IMporeHn3auy sxupa? Hanunmre ypaBHEHHE peakiyi.

5. IlpuBenute mpuMeEpsl apOMAaTUUECKUX KUCIIOT U YPABHEHUS PEAKLUN, XapaKTepU3yIo-
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[IAX CBOWCTBA OEH30MHON KUCIIOTHL.
Bapuanr 2

1. OnummMTe XMMUYECKUE CBOMCTBA OAHOOCHOBHBIX KMCIOT. Hamummre ypaBHeHHUs pe-
aKIUH MEXKIY:

a) OyranoBol (MacnsHO#) kucnoroit u NaOH;
0) MeHTaHOBOM (BaJIepUaHOBOM ) KU CIOTOM M MPOMAHOJIOM -2,

2. C moMoIIIbI0 KaKol peakiiy MOKHO TTOTYy9IHTh MBUTO U3 xkupa? Hanuimre ypaBHEHUE 3TOM
peakiuu.

3. B yem omimume TBepabIX xKupoB OT Macen? Hanwmmre GhopMyIibl TpUTaIEMUTAHA U TPHO-
JIenHa.

4. IlpuBenute GopmMyIIbl CIEAYIOMUX KUCIIOT: IIaBeJieBasi, BaJlepuaHOBasl, CAIMLIUIIOBAs,
sHTapHasd, nuMoHHas. HazoBute ux no HomeHnknatype MIOITAK. Onummre Xumudeckue cBOM-
CTBa MIABEJIEBOIM KUCIIOTEL.

5. Mbuia, ux cTpoeHue u npuMeHenre. Hamunmre ypaBHeHNE peakiiMyi OMBLICHUS JKUpa I1ie-
JIOYBIO HAa IPUMEPE TPUCTEAPUHA.

YT1IIeBOIbI

Bapuanr 1

1. Knaccudukanust yrieBoJoB U pacmnpocTpaHeHue B npupoze. IIpuBenute mpumepsl
aJbJIOIIEHTO3, KETOT€KCO3.

2. OnumuTe XMMUYECKHEe CBOMCTBA MOHOCAXapHI0B, 00YCIOBICHHbIE HATHYUEM CIHP-
TOBBIX TPYIII.

3. YUem oTiM4aroTcs BOCCTAHABIMBAIOIIME JUcCaxapubl OT HEBOCCTAHABIMBAIOIINX?
[Ipusenure npumepsl. HanummTe ypaBHEeHUs peakluu “‘cepeOpsHOro 3epkana’ s JTaKTO3bI.

4. Kak obpasyrorces nukinndeckue popmsl MoHOcaxapuaoB. [IpencTaBpTe cxemMy peakiium.
Hanummre popmyny a-D-rmokonupanossrl.

5.Kpaxmamn, ero crpoenue u cBoiicTBa. HamummmTre cTpykTypHYIO (DOpPMYITy MalbTO3BI.

Bapnanr 2

1. Hanmummte ¢gopmyny pudo3bl, OTMEThTE aCHMMETPHUECKHE aTOMBI YIiieposa, IpuBe-
IUTe Ui Hee onTudeckue nsomepsl (D- u L-gpopmsr).

2. Onummre XUMHYECKHE CBOMCTBA MOHOCAXapWAOB, OOYCIIOBJIEHHBIE KapOOHMIBHON
rpynmnoii. Hanummre ypaBHeHHs peakiuu “‘cepeOpsHOro 3epkaia” ¢ TII0K030M.

3. Onpenenenue u KiaccupuKanus qucaxapuaoB. HamummTe ypaBHeHHe peakuun oopa-
30BaHMsI MAJIbTO3bI, UCIOJIb3YsI CTPYKTYPHbIE (POPMYJIbI COOTBETCTBYIOLIMX MOHOCaXapH/IOB.

4. Kakoe u3 coeAMHEHMH JaKTO3a UJIM caxapo3a JaeT PeakKIHio “cepedpsHoro 3epkana’?

5. KneruaTtka, ee ctpoeHue, cBoicTBa U mpuMeHeHHe. Hanummre ypaBHEHUE peakiuu
TUAPOJIN3a 1eJI00M03bl, UCIIOJb3Ys CTPYKTYPHbIE ()OPMYJIBI.

AMUHBI, AaMUHOKHU CJIOTEI, OEIIKH

Bapuant 1
1. AMuHBI, UX OnpeneneHue, Kiaccuuranus, HOMEHKIATypa.
2. CrocoObl MOJy4eHuss M HapOJHOXO3SMCTBEHHOE 3HaueHHe MOoueBMHbL. Hamummte
ypaBHEHHUE peakui 00pa3oBaHus OMypeTa.
3. IlpuBenute CTpPYKTypHbIe (OPMYJbl HE3aMEHUMBIX W 3aMEHHMBIX AMUHOKHUCIOT.
Hanummre ypaBHeHHE peakiuy 00pa3oBaHUsl JUIENTHAA U3 JIM3MHA U TpUNTO(daHa.
4. Knaccuduxkanus 6enko. [Ipuenure ¢hpopMyIibl He3aMEHUMBIX aMUHOKHUCIIOT
5. Ctpoenue u 6uonornyeckas posb 0enxoB. Hanumure ypaBHeHHE peaklMy THIPOJIN3a
aurenTuaa (peHunaJaHuIrIMIuHA.
Bapuanr 2
1. O0bsacHUTE, TOUEMY aMHHOKHUCIIOTHI MPOSBISIIOT aM@oTepHble cBoiictBa? OTBET Mmpo-
WTIOCTPUPYHTE ypaBHEHUSIMU PeaKIHil Ha mpUMepe aJlaHuHA.
2. Kakue coequHeHus Ha3bIBalOTC aMugamMu? ONMUIINTE UX XUMUYECKUE CBONUCTBA.
47



3. Knaccudukanuss aMUHOKHUCIIOT.

4. Iomunentuael, ux Ouosiornueckas posib. Hamummre ypaBHeHus peakuuil oopa3zoBa-
HUS TUTENITHIA U3 aJlaHiHA U TpunTodana. [logyepkHuTe MENTHIHYIO CBS3b.

5. [lepBuyHas, BTOpHYHas, TpeTHYHAs CTPYKTypa OenkoB. Hamummre ypaBHeHHE peak-
UM 00pa30BaHuUs LIUCTHHA U3 IBYX MOJIEKYJI LI CTEHHA.

Pa3znen.2. O0mas u HeopraHmyeckasi XuMusl.

Ilepunonnueckuii 3axkoH u [lepnonnyeckasa cucrema xumuueckux djeMmenToB JI.1. Menneneesa

Bapuanr 1

1. CoctaBbTe 3JEKTPOHHBIC (OPMYIIBI FIEMEHTOB, MOPSIKOBbIC HOMEpa KOTOPBIX 14 u
36. I'padmyeckn pacrpenenuTe dIEKTPOHBI MO0 OpOuTaisiM (KBaHTOBBIM stuelikam). Omnpenenure
BO3MOJKHBIC CTETICHH OKHCJICHHE aTOMOB B HOPMAJIbHOM U BO30YXKJICHHOM COCTOSTHUH.

2. Kaknm 57IeMEHTaM COOTBETCTBYIOT HJIeKTpoHHbIe (opmyisr: 152 287 2p° 3s? 3p%; 167
2s% 2p® 3s% 3p° 4s%  1s? 25% 2p° 35 3p° 4s' 3d!%? K kaxum AIIEKTPOHHBIM CEeMEeHCTBaM
OTHOCSTCS 3TH DJIEMEHTBI?

3. Kak MeHsfoTcsl paguyc M MOTEHIIMal MOHHM3AIMA aTOMOB AJICMEHTOB HAXOMISIIMXCS B
YETBEPTOM IepHojie ciaeBa HanmpaBo? Kak mpu 3ToM H3MEHSIOTCS HX XUMUYECKHUE CBOKMCTBA?

4. CocraBbTe dopmyisl ruapokcunoB st Ca, Be, Ba, Sr, Mg. Pacnonoxure ux B
MOPSTKE BO3PACTAHUSI OCHOBHBIX CBOMCTB. OTBET IMOSICHUTE.

5. dns coenmuennit: NaOH , N, , FeCl; , HNOj3 cocraBere rpaduueckue (opmysibl.
VYKaXuTe TUIBI XUMUYECKUX CBsI3€l. B Kakux cO€AMHEHUSIX TPUCYTCTBYIOT TOJIBKO G-CBSI3H?

Bapuant 2

1. CocraBbTe 1EKTPOHHBIE (POPMYIIBI JIEMEHTOB, MOPSIKOBBIE HOMEpa KOTOPBIX 5 U 34.
I'padmuecku pacnpenenute 3JIEKTPOHbI MO opOUTansiM (KBAaHTOBBIM sueiikam). Ompenenure
BO3MOJKHBIC CTETICHH OKHCIJICHHE aTOMOB B HOPMAaJIbHOM U BO30YJICHHOM COCTOSIHUU.

2. KakuM a/eMeHTaM COOTBETCTBYIOT dIIeKTpoHHbIe dopmyisr: 15° 25° 2p° 3s? 3p° 4s':
1s? 25° 2p%  1s? 2s% 2p° 3s? 3p® 4s? 3d™ 4p®? K kakuM 371eKTPOHHBIM CeMeCTBaM OTHOCSTCS
3TH 3JIEMEHTHI?

3. Kak MeHsr0TCSI painyC ¥ TOTSHIIMAT NOHU3AIMHA aTOMOB 3JIEMEHTOB HaXOSIIHXCS BO
BTOPOW TJIAaBHOW TOATpyMme cBepxy BHU3? Kak mpu 3TOM HU3MEHSIOTCS HX XUMHYECKHE
cBoicTBa?

4. CocraBbTe (opmynsl ruapokcuaoB it Sn, C, Pb, Si, Ge B Beiciiel crenenu
OKHCIIeHUs. PacmonoxuTe ux B MOpsIIKE BO3pacTaHUS KUCIOTHBIX CBOMCTB. OTBET IMOSICHUTE.

5. Mns coemunenuit: Oy , Aly(SO4); , CO , HCIO,4 cocraBbTe rpaduueckue Gopmylibl.
VYKaxuTe TUITBI XUMHYECKUX CBsizel. OmpeennTe 4nucio G- U M-CBSI3ei B MOJICKYJIaX.

XUMHUYECKHE PEAKIINHU

Bapnanr 1
1. Kak usmenurcs ckopoctsh peakuuu: 2HBr — Hj + Br,  npu ymeHbLIeHUM KOHIIEH-
Tpauuu OpoMoBog0opoaa B 4 paza?
2. Bo CKOmbKO pa3 YBENWYUTCS CKOPOCTh XMMHYECKOH pEaKlIHUHd IPH MOBBIIICHUU
temmnepatypsl oT 100 go 140°C, ecnu TemnepatypHblii K03 puireHT paBex 47
3. 3MeHeHne KakuX YCIOBHI CIIOCOOCTBYET CMEIICHHIO PABHOBECHS B CTOPOHY 00pa3o-
BaHMs okcuaa azota (I1)?

Nomy+ Oy == 2NO-Q
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Bapuant 2
1. Kak u3MEHHUTCS CKOPOCTh PEaKIIHNH: 2 N2 + O — 2 NO mpu yBenmdyeHHH
KOHLIEHTpaluy a3oTa B 2 pasa?
2. Bo CKOJIBKO pa3 YBEIUYHUTCS CKOPOCTh XMMHYECKON PEAKITUU TPU MTOBBIIIICHUH TEMII e-
patypsl ¢ 80 1o 120°C, ecnu TemnepaTypHbIid KO3 HUIIMESHT paBeH 27
3. Kak noBiuser yBenmyeHue AaBjacHUs HA XUMHUYECKOE paBHOBECHE:
Fe;04 () t CO @) — 3FeO (rB) CO, @)

PacTtBOpEI

Bapuanr 1
1. Beraucnute MaccoByrO 0O XJIOpUAa Oapusi B pacTBOPE, MPUTOTOBJIICHHOM PacTBOPEHHUEM
50r nanHoOM conu B 171 BOMBI.
2. Onpenenute MoNsApHYIO KoHIeHTpanuo 40% pacTBopa CEpHON KHCIIOTHI, TNIOTHOCTH
koroporo 1.31 r/em®.
3. Omnpenenure MOJSIPHYIO KOHIEHTpaluo 11 opToochopHOM KUCIOTH, eciau B 1 11 eé
pactBopa conepxurca 98 r HzPOa.
Bapuant 2
1. Kakas macca menouu u Boabl conepxxkutcs B 800r 12 % pactBopa?
2. KakoBa momsipHas koHueHTpanus 12% pactsopa KOH, ecnu ero niaioTHocTh cocTaBiisi-
er 1.11 r/em™?
3. B Bozge pactBopuiu 17.1 r ruapokcuna 6apusi. O6bem pactBopa okaszaiics paBHbIM 400
M. Onpenenute MoJIsipHYIO KoHneHTpanuto Ba(OH); B qanHOM pacTBOpE.

OKMCIINTENBbHO-BOCCTAHOBUTEIILHBIC PCaAKIMU.

Bapuanr 1
1. Ilombepute KOADPUIMEHTHI K OKHCIMTEIHLHO-BOCCTAHOBUTEIBHBIM PEAKIIHSIM
METOJIOM DJIEKTPOHHOT0 OanaHca. YKaXUTe OKUCIUTENh U BOCCTAHOBUTEITb.
FeCl, + HCIO3 + HCI — FeCl; + H,O
P+ HCIO3; + H,O — H3PO, + HCI
K>Cr,0; + HClI — CrCl; + Cl, + KCI + H,0
FeSO4 + KMnO,4 + H,SO4 — Fep(S04)3 + MNSO4 +K,SO4 + H,0

Bapuant 2
1. TlomGepute KOAPDPUIMEHTHI K OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM  PEAKIMIM
METOJIOM JIEKTPOHHOI0 0ajaHca. YKaXUTe OKUCIUTENNb U BOCCTAHOBUTEIb.
Clb+J, + H O — HJO; + HCI
KJ + KJO3; + H,SO4 — Jo + K,SO4 + H,0O
CrCl; + KMnO4 + KOH — K3CrO4 + MnO; +KCI + H,0
KMnO4 + Na,S + H,SO4 — MnSO4 + Na,SO4 + K,SO4 + H,O

Kiaccudukanus semects. [IpocTeie BemecTsa

Bapuanr 1
1. OcymiecTBUTE CleayOIIME MPEBPALICHUS:
Zn — ZnO — Zn(NO3); — Zn(OH); — ZnSO4 —ZnCO; — ZnO
Jlyist KaXkJToro mpeBpanieHus (T 3TO BO3MOXKHO) HAMMCATh MOJICKYJISIPHOE, MTOJTHOE HOH-

HOE€ U COKPAIICHHO-UOHHOE YPABHCHUE PCAKIIHH.

2. [IpuBenure xumMudeckue GOpMyIbl CIEAYIONMX BEIIECTB: OKCHA Oapus, cyiabdpaTr ammo-
HUs, KapOOHAT HATPHS, XJIOPU] AFOMUHUS, TUAPOKCU KaIbIus, opTodocdaT Kamus, TUAPOCH-
JUKAT HATPHsl, MOJIU]] MarHus, amerar cBuHma(+2), okcun xmaopa(+7).
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3. C KakuMHU M3 TIEPEUMCICHHBIX BEIIECTB OYyJET pearupoBaTh TUAPOKCU] HATPHUS: OKCH]I
HaTpusi, OKcuJ yrieponaa (+4), cepHasi KUCIOTa, TUAPOKCH]T KaJblUs, Cyab(ar Kamus, XJIOpUI
memu (II), ruapokcua nuaka? CocTaBbTe CXEMbI BO3MOXKHBIX PEAKIIHI.

Bapuanr 2
1.Ocy1iecTBUTE ClENYIOIIME MPEBPALICHUS:
Cu — CuCl; — Cu(OH); — CuO — Cu(NO3); — CuCO3 — CuSOq4
Jlns xkaxaoro npespaiieHus (rae ’To BO3MOXKHO) HalucaTh MOJIEKYJISIPHOE, MTOJIHOE MOHHOE
1 COKpalIeHHO-MOHHOE YPaBHEHHUE PEaKIIHH.

2. [IpuBeaute XUMHUYECKHE (GOPMYIIBI CISTYIOMINX BEIIECTB: OKCHJI aJTFOMUHUSA, CYIb(pu
[IUHKA, Cynb(aT HATpuUs, TUAPOKCUI Meau(+2), Xaopu 6apusi, CHIMKAT MarHus, THAPOCYIb(at
KaJbLUs, HUTpaT xene3a(+2), cyabput rugpoxcoxpoma(+3), okcua cepbi(+6).

3.C xakMMH U3 TEPEYMCICHHBIX BEIIeCTB OyAeT pearupoBaTh COJNsHAs KHCIOTAa: OKCH]L
docdopa (+5), okcu Maruusi, cepHasi KUCI0Ta, THAPOKCH] KalbliUs, IUHK, KApOOHAT HATPHUS,
HUTpAT Kanus, Meb? COCTaBbTE CXEMbI BO3MOXKHBIX PEAKIIUH.

DIEKTPOXUMHUECKUE TTPOIIECCHI

Bapuanr 1

1. Vkaxkute CTpenkoi HampaBJICHHE PEaKLUHU U COCTABbTE YPABHEHUS IPOLIECCOB OKH C-

JIEHUSl U BOCCTAHOBJICHHUSL:
3CuCl; + 2A1—-2AICI3 + 3Cu

2. DReKTpoAaMy rajlbBAaHUYECKOI'0 JIEMEHTa CIy’KaT METaNIMYeCKUe MJIACTUHBI U3 XKe-
Jie3a ¥ HUKEJIs, TOrpyKEHHbIC COOTBETCTBEHHO B 1 M pactBops! xsopujaa xenesa (I1) u cynbsda-
Ta HUKEJSA. 3alHIIATE KPAaTKO LEMb ralbBaHUYECKOrO 3JEMEHTa, YKaKUTE KaToJ M aHOo., CO-
CTaBbTE YpaBHEHHS JIEKTPOXUMHUYECKUX MPOLIECCOB MPOTEKAIOLUX HA 3JIEKTPOAaX, BHIUMCIUTE
3.]1.C. JAHHOT'0 AJIEMEHTA.

3. 3anummTe 37eKTPOHBIE MPOLIECCHI P AJIEKTPOJIM3E BOJHOTO pacTBOpa XJIOpUIa Me-
Ji. AHOJ WHEPTHBII.

4. DnexTponu3y MnojaBepraercs BOAHBIN pacTBop HuUTpaTa xene3a (II). 3anummure smek-
TPOJHBIE MPOLECCHl U BBIYUCIUTE MACCy METajla, BOCCTAHOBUBILErOCS Ha KaToje, €CIU MpH
WHEPTHOM aHOZE Cuja TOKa cocTaBisieT 15A, Bpems asiekTposimza 30 MUH., BBIXOJ Xeje3a 10
ToKy 80%.

Bapuanr 2

1. Vkaxkure CTpesIKoi HalpaBiI€HHE PEAKLMHM U COCTaBbTE ypaBHEHMs IIPOLIECCOB OKHUC-
JICHUS U BOCCTAHOBJICHHUS:
Zn(N03)2 +2Ag —2AgNO3 + Zn

2. DIIeKTpolaMH TAIbBAHUYECKOI'0 JIEMEHTA CIy’KaT METAJIIMYECKUE IUTACTUHBI U3 LU H-
Ka U JKeJe3a, MorpyKeHHble cooTBeTcTBeHHO B 0.1 M pacTBOpEI XJIOpHIa [IUHKA U XJIOpUAA XKe-
ne3a (II). 3anummre KpaTKO LENb IaJbBAaHUYECKOrO JIEMEHTA, YKAKUTE KaTO M aHOA, COCTaBb-
TE ypaBHEHUS IEKTPOXUMHUUYECKUX IIPOLECCOB MPOTEKAIOUIMX HA JIEKTPOAAX, BBIUUCIUTE 3.1.C.
JAHHOT'O JIEMEHTA.

3. 3anummTe 3IEKTPOIHBIE IIPOLECCH IPU NIEKTPOJIU3€ BOAHOIO pacTBOpa HUTpATa Ka-
Js. AHOJI MHEPTHBIN.

4. DnekTponu3y MoABepraercsi BOJHbIN pacTBop cynbdata aHukens (II). 3anummre smek-
TPOJHBIE MPOLIECCH U BBIYMCIUTE MAacCy MeTajula, BOCCTAHOBUBLIETOCS Ha KaTOHE, €CIU IpH

MHEPTHOM aHOJI€ CHJIa TOKA COCTaBIsieT 8A, BpeMs 3iiekTponu3a 20 MUH., BBIXOJI HUKEJS M0 TO-
Ky 95%.
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4.3.3. YcTHblii onipoc

Paznen.l. Opranunyeckasi XuMus.

1.
2.
3.

Uro siBasieTcs MpeIMeTOM U3yUeHUs] OPraHuYeCKON XUMUU?
Kaxoe Gnonorndyeckoe 3HaueHNUE UMEIOT OPraHUYECKUE BEIIeCTBa B Ipupoe?
OnumuTe NPUMEHEHUE OPraHUYECKUX COCAUHEHUM B CEIIbCKOM XO3SWCTBE M B MPO-

MBIIIJICHHOCTH.

CIIUPTOB.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

. [To xakuM mpu3HAKAM KJIaCCUPHIIHPYIOTCS OPraHudecKue COSTMHEHUS?
. Kakue rpynmer aToMOB Ha3bIBalOTCs (DYHKITMOHATBHBIMU TPYIIIAMU?

. IIpuBeauTe npuMepsl OCHOBHBIX KJIACCOB OPraHUYECKUX COEIMHEHHUM.

. Kakoe siBieHuEe B OpraHnuecKoi XMMHUHU Ha3bIBAETCSA «U30MEpHUEii»?

. Kakue Bubl ©130Mepuu XapaKTEpHBI 111 OPraHUYECKUX COCTUHEHU?

. Kako¥t psin B Oprann4eckoii XMMUN Ha3bIBAETCS «TOMOJIOTHYECKAM»?

. UeM OTIMYAIOTCS TOMOJIOTH OT U30MEPOB?
. [IpuBeanTe roMOJOTMYECKHE PAIbI MPEAEIbHBIX YIJIE€BOAOPOIOB U HENPEAEIbHBIX

ITepeuncimiTe OCHOBHBIE MTOJIOXKEHUSI TEOPUH XUMHUYECKOro cTpoeHust A.M. bytieposa.
OnuiuuTe TUNBI CBSI3€H B OPraHUYECKUX COCINHEHUSX.

HazoBuTe THUIIBI OPraHN4eCKUX pPEeaKLUi, TPUBEIUTE IIPUMEPBI.

OnummTe NpoCTPAaHCTBEHHOE CTPOCHUE OPraHUYECKUX MOJIEKY L.

Kaxkune coequHeHns1 OTHOCATCS K KJIACCY «YIJIEBOILOPOIABI»?

Ha xaxue rpynmsl qeisTcs yrieBoaopoabl?

Onummre NpUHIUIIBI HOMEHKIATYPbI YII€BOJOPOI0B.

ITpuBenuTe HU3IIKE TOMOJIOTY IIPENEIbHBIX YTIIEBOAOPOAOB (aJIKaHOB).

Kaxoit Tun peakumii HanboJjee XapakTepeH 1)1l aTIKaHOB?

B kakue Tunel peakuii BCTYIalT HENpeaelbHbIe YIIIEBOAOPOIbI?

Kakune peakuny no3BossItOT JOKa3aTh HAJU4KMeE ABOMHON WIIM TPOMHOM CBSA3M B MOJIE-

KyJie yriesoaopozaa?

23
BEICHHBIC
24
25

32

33.

. 3anMIIMTe peaKknuy MOJMMEpH3aly dTuieHa u OytaaueHa-1,3. e mpuMeHsoTcs mpu-

MOJIMMEPbI?

. IlpuBennTe npuMepsl apoOMaTHYECKUX YTIIEBOJOPO/IOB.

. Kakue npoyksl nepepaboTKH yIieBOA0pOI0B IPUMEHSIOTCS B CEJIbCKOM X03s1HcTBE?
26.
27.
28.
29.
30.
31.

Kaxkue oprannyeckue coeMHEHNsI OTHOCSTCS K KJIacCy CIIUPTOB?

Onummre ki1accuGUKALHUIO COUPTOB, TPUBEAUTE IPUMEPHI.

B kakue peakiuu BCTynaeT 3TUIOBBIN CIUPT? 3alUIINTE CXEMbI PEAKLIUH.

['ne ncnonb3yercst TUIOBBIN CIUPT?

Kakas peakus Ha3bpIBaeTcs peakiueil arepupukanum’?

CocraBbTe (hOpPMYJIBI ABYX- M TPEXaTOMHBIX CHUPTOB.

. Kakue xummuueckue cBoicTBa XapaKTEpHBI JJ1s1 MHOTOATOMHBIX CIIMPTOB?

C nomouiplo, Kakoi peakiuy MOXXHO OTJIMYUTb MHOIOATOMHBIE CIHUPTHI OT OJHO-

aTOMHBIX?

34.
35.
36.

37

38.
39.
40.

Kakoe Ouonoruueckoe 3Ha4eHHe UMEET TPEXaTOMHbIN CIUPT MIIULEpUH?

Kaxue coenunenus Ha3piBatoT penonamu? IlpuBeaure hopmyms GpeHomOB.

Onummre XMMUYECKHe CBOMCTBA (heHOJIOB.

. Kakas xauecTBeHHas peakuus UCIONb3yeTcs uid o0Hapyx eHus GeHoaoB?

I'me npumensitorcest heHoNbI?

Kakas pyHkunoHanpHas rpynmna Ha3slBaeTcsi KapOOHUIbHOI ?

[TpuBenute GopMysbl HU3MIMX T'OMOJIOTOB HpPEENbHBIX allbJETUI0B U KETOHOB. B

4YeM UX pasandue?

41
42

IIPUMEDBI.

. OnummMTe HOMEHKJIATYpy ajbJErUA0B U KETOHOB.
. [lepednciute TUINBI peakUUi, XapaKTEpPHBIC I albJACTUI0B U KETOHOB, IIPUBEIUTE
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43. Kakoii peakiyeit MO)XHO OTJIUYHUTH aJIbJIeTU/IbI OT KETOHOB?

44. I'ne npumensiercss popmanun? [Ipusenure popmyity MeraHas.

45. T'ne npuMensiercs arieTon? 3anummure ero GopMyy.

46. [Ipusenute popMyJibl apOMAaTUUECKUX aJIbJIETHI0B U KETOHOB.

47. Kakrie OpraHM4ecKue COSAMHEHUS OTHOCATCS K KapOOHOBBIM KHCIIOTaM?

48. Onummre KnaccupuKauo KapoOHOBBIX KHCIIOT.

49. Kak onpeneiauts OCHOBHOCTh KapOOHOBOM KHCIIOTHI?

50. Kakne xumuueckue CBOWCTBA XapaKTepHBI A1 KapOOHOBBIX KUCIOT?

51. IIpuBenute GopMysibl HEMpeaeIbHbIX KapOOHOBBIX KUCIIOT.

52. IlpuBenuTe MpuMepsl IBYXOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KUCIIOT.

53. Kakum 00pa3oM MpOTEKAIOT PEaKIHMK 3aMeIleHHs] Y apOMaTHYeCKHX KapOOHOBBIX
KHCIOT?

54. Kakue coelMHEHHs] OTHOCATCA K JKupam?

55. OnummTe Kiaccu PUKAIUIO KUPOB.

56. [IpuBenuTe MpUMeEpHI )KUBOTHBIX )KUPOB U PACTUTENBHBIX Mace.

57. Kakue kapOOHOBBIE KHCIOTHI BXOJAST B COCTaB KUPOB?

58. 3anummuTe HhopMyITy TBEPAOTO KUPA TPUCTEAPHHA.

59. CocraBbTe hopmymny auosieocteapuHa. Kakyro KOHCUCTEHIIUIO UMEET 3TOT KHUP?

60. [IpuBenuTe cxeMy peakluy IMepexoia OT KHUAKOTO KHAPa K TBEPAOMY.

61. KakoBa Ouonoruyeckas pojb KUPOB B KUBBIX OpraHu3mMax’?

62. 3anummTe peakuio MOIyYeHHUs MbLUIA U3 KHUPA.

63. JlaliTe onpezesieHre yriIeBoaM MM caXxapaMm.

64. OnuiuTe Ki1accu pUKaMio yrieBo10B.

65. [IpuBenute dopmynsl D-pubo3sr u D-gezoxkcupn603bl. B coctaB, Kakux BaKHBIX
MIPUPOAHBIX COCTUHEHHUM BXOAAT 3TU IIEHTO3bI?

66. I'ne B mpupone BcTpedaercs rimoko3a? CKOIbKO aCHMMETPHUYECKHX aTOMOB YIiiepoza
oHa conepxut? Hanummte Gpopmymnsl D-rimoko3sl u L-TTI0KO03BL.

67. 3anummTe TayTOMepHbIE (POPMBI TITFOKO3HI.

68. [Ipuequre Gopmyny D-ppykros3sl. CKOIBKO aCHMMETPUYECKHUX aTOMOB yTJepojia OHa
CoNlepKUT?

69. Kak obpasytorcs mukmmdeckue (opmbel MoHocaxapuioB? 3amummTe (opmynsl  o,D-
TIOKONHpano3sl U B,D-ppykrodypaHossl.

70. Kaxne MOHOCaXapu bl BXOIAT B COCTaB Mezia?

71. C moMo1Ipto Kakoi peakiiuyi MOXXHO OTIMYUTH TIIIOKO3Y OT ()pyKTO3bI?

72. Kakoit qucaxapyi COIepKUTCs B MOJIOKe?

73. Kak Ha3bIBaeTCs caxap, KOTOphIi yroTpeossiercs B muie? Kak ero momy4yaror?

74.T e B pacTeHHX HakarumMBaeTcs kpaxmain? Kakyro OMOJI0rH4ecKkyro poiib UrpaeT 3ToT IOo-
mvcaxapua’?

75. HazoBuTe npupoHble MCTOUHUKHU LIEUTFOIO3BL.

76. OnuImTe TPUMEHEHNE [IEJUTFONIO3BL.

77. Kakue opraHn4ecKkre BeliecTBa OTHOCAT K amuHam? [IpuBeanTe mpuMepsl.

78. 3anummTe cxeMy oOpa3oBaHHS aMHIa KUCIOTHL Kakoii aMun mpuMeHseTcsl B CEJIbCKOM
x03s1iicTBE?

79. [lpuBenuTe mpuMepsl aMHHOKHCIIOT. Kakoe Oronornueckoe 3HaueHHe OHU UMEIOT B TIPH-
pone?

80. B uem 3aximovaercst aMm(pOTEpPHOCTh AMUHOKUCIIOT?

81. Jlaiite onpeneneHre, 4TO TAKOE OSIIKH.

82. OnummTe KIaccupuKanmio OenKoB.

83. Kaxwie Tumeb! cBsi3eli comepkaTcsi B MOJIEKyIax OeIKkoB?

84. IlpuBeaute hopMyIIbl 3aMEHUMBIX U HE3aMEHUMbIX aMHUHOKHCJIOT.

85. CocraBbTe cXeMy 00pa30BaHHMS AUTIENTH/IA AJTAHWIITIIMIMHA, BBIJIEIMTE MEITUIHYIO CBS3b.

86. Kaxue 6enky OTHOCSITCSI K TPOCTBIM U CIOKHBIM?
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87. Kakue 0eJku sIBIISIOTCS HOMHOLEHHBIMU?

88. OmmmmTe cTpoeHHne OEIKOB.

89. Ilepeunciure LBETHBIE KAUECTBEHHBIE PEAKIIMU HA OCITKU.

90. Kakue 6uonornveckue (yHKIIUH BBITOJHSIIOT OSTTIKH B )KUBBIX OpraHu3Max?
91. Yro Takoe pepmeHTHI?

92. Kakue opraHu4ecKue BEIecTBa OTHOCIT K TOpMOHaM?

93. Kakwuie BuTaMuHbI BbI 3HaeTe? KakoBa nx Ouonormueckas poib?
94. TlpuBeanTe MpUMEpHI AJIKAIOUI0B.

95. [oHsATHE O JIGKAPCTBEHHBIX MpEMapaTax.

96. OnummTe cocTaB HYKJIEMHOBBIX KHUCIIOT.

97. 3anummTe cXeMy T'HIPOIIH3a HYKIEMHOBBIX KHCIIOT.

98. Uem oT/IMYAIOTCS HYKJICOTH/IBI OT HYKJICO3UI0B?

99. Onmmme 6nonorumyeckyro pois JJHK.

100. Onmmmre 6uomnormyeckyro poss PHK.

Pa3nen.2. O6masi 1 HeOpranmyeckasi XuMusl.

1. Yro Takoe XUMHUYECKHI HIEMEHT?

2. Jlaiite onpe/eseHue: aToM, MOJIEKYJIa, IPOCTOE U CIIOXKHOE BEIIECTBO.

3. Yro Takoe aromHas CAVMHNIa MAacCChI. Kak pacCcyuTaTh OTHOCUTCIbHYKO ATOMHYIO U MOJICKY-
JIIPHYIO Maccy.
. Uro Takoe uucio Mosuei?
. Kakue equnuip! nusmepenus uMeeT MoJIsipHas Macca?
. KakoBs1 CTEXNOMETPHUICCKHE 3aKOHBI U ITIOHATUSA XUMHUHU.
. OxapakTtepu3yiTe arperaTHblE COCTOSHUS BEIIECTBA.
. Chopmynupyiite 3aKkoH ABOragpo 1 €ro CIeACTBUS.

. IIpuBenuTe OCHOBHBIE MTOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUYEHUS.

10. KTo pa3Bui1 u BepBble MPUMEHNI B XUMUH aTOMHO-MOJIEKYJIIpHOE yueHue?

11. KakoBo cTpoenue atoma?

12. IlpuBenuTe OCHOBHBIE XapAaKTEPUCTHKHU 3JIEMEHTAPHBIX YAaCTUIl: TPOTOHA, HEHTpO-
HAa, DJIEKTPOHA.

13. Yro nmpencraBnsier co0oil MaccoBoe yncio?

14. KakoB ¢u3nueckuii CMBICI MOPAIKOBOrO HOMEpa XUMHUECKOro aieMenTa B [lepu-
OJIMYECKON CHCTEME XUMHYECKUX 3JIEMEHTOB?

15. Yro npeacTaBiasitoT co60i U30TOMbI?

16. [aiiTe coBpeMEHHOE TOHATHE «XUMHYECKUH DIIEMEHTY.

17. Yro npexncrasisier coOOM 31eKTpOHHAS 000104YKa, KAKOBO €€ CTpOCHUE?

18. KakoB (Qu3nueckuii cMbICT HOMeEpa Mepruoaa XUMUIECKOro siieMeHTa B [lepuoau-
YECKOM CUCTEME XUMUYECKHUX 3JIEMEHTOB?

19. ITouemy »51eKTPOHHBIE CIOM HAa3bIBAIOT HSHEPreTMUYEeCKUMM YpoBHsAMH? KakoBo
MaKCHUMajbHOE YMCIIO JJIEKTPOHOB Ha KaXJOM 3HeprerndeckoMm ypoBHe? Kak ero paccuu-
TaTh?

© o ~NOo U~

20. Yto O3HAYalOT MOHSATHS «3aBEPIIEHHBIN» M «HE3aBEPIICHHBIN» JYHEPreTHYECKHE
ypoBHU?

21. KakoB (u3uyeckuid CMBICI HOMEpa IpyIIbl XUMHYECKOro 3jeMeHTa B Ilepuogu-
YECKOM cucTeMe XMMUYECKUX 3JIEMEHTOB?

22. Yrto npeacrapisier coO0l 3J1eKTpOHHOE 00J1ako (opOouTas)?

23. IlpuBeauTe TpU KaTErOpUM XMMHUUYECKUX 3JIeMEeHTOB. Ha kakoM mpH3HaKe OCHOBa-
Ha JTJaHHas Kiaccuukanus?

24. KakoBa cTtpykTypa Ilepmoanueckoil  CHCTEMBl XHMHUUYECKHX  DJIEMEHTOB
AU .Meunneneesa? Ilouemy cucrema xumuueckux snemenToB J[.M.MenaeneeBa HazbiBaeTcs
«IEepUOANYECKOI»?
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25.

KaKon HH(bOpMaHHIO 00 ONPCACIICHHOM XHUMHUYCCKOM 3JICMCHTEC MOYXHO H3BJICUbL

u3 [lepuoanueckoi cucreMsl?

26.

UTo mpencTaBiastoT cOO0M METaINIMYEeCKHEe U HEMETAJUNIMYECKUE CBOWCTBA XUMMY €-

CKHX DJIEMEHTOB?

27.

KakoBnl 3aKOHOMCPHOCTH U IIPUYHNHBI U3MCHCHU A CBOMCTB XMMHYECKHX DJIECMECHTOB

B Ipejesiax OJTHOM T'pyMIbl (TJIaBHOM MOATPYIINEI); B MpeesiaX OJHOro nepuoga’?

28.
29.
30.
31.
32.
33.
34.
35.
36.

HazoBuTE BUABI XUMUUECKUX CBI3EH.

Urto npeacTaBiasioT co0oil xumuueckue sBieHus? [lpuBeaure npumepsl.

Yem XUMHUECKHUE SBJICHUS OTINYAIOTCA OT pru3udeckux?

KakoBbI MpU3HAKN XUMHYECKUX PEAKINN?

ChopmynupyiiTe 3aK0OH COXpaHEHUS MACCHI BEIIECTB MPH XUMUYECKUX PEAKLIUIX.
JlaliTe onpenesieHue MOHATHH «XUMUYECKask PEAKL U, KPEAreHT», KIPOLYKTH.
Kak cocTaBuTh ypaBHEHHE XUMUYECKOU peakiuu?

ITo kakuM mpU3HAKaM KJIACCU(PUIUPYIOT XUMUYECKHE peaKLuu?

JlaiiTe omnpeneseHus MOHATHSIM «TEPMOXMMHUECKOE YpaBHEHHUE», «TEIUIOBOH 3¢-

(bCKT PCAKIUN», «KIK30TCPMHUYICCKAA PCAKIUA», KOHJOTCPMHUYCCKAA pCAKIIUAD .

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S57.
58.

59

Knaccugukanus no yuciay u coCTaBy HCXOAHBIX BELIECTB U IPOAYKTOB PEAKIUH.
YUTO MNOHUMAIOT IO/ CKOPOCTHIO XMMHUYECKON PEaKIUN.

Kakue (axTopbl BIUSIOT HA CKOPOCTh XUMUYECKUX peaKIHii?

Yro takoe katamu3? UTto Takoe kaTaauzaTop?

Kakue BuIbI KaTanu3a Bl 3HaeTe?

Yro Takoe XMMHUYECKOE paBHOBECHE?

Kakue (axTopbl BIUSIOT Ha CMEIICHHE XUMUYECKOTO PaBHOBECHS?

Kaxk Bnuser npucyTcTBHE KaTaIn3aTopa Ha CMELIEHUE XUMUYECKOr 0 paBHOBECHS?
ChopmynupyiiTe OCHOBHBIE TTOJIOKCHHS TEOPUH IICKTPOTUTHICCKOM UCCOIMAIINH .
Urto TaKoe AIeKTPOIHUTHI?

Uro Takoe BogoponHsblii (pH) mokazaTens?

Yro Takoe ruapou3 couei?

[IpuBenuTe TUNIBI TUAPOJI3A COJIEH.

Kaxkue coenquHeHns Ha3pIBalOT KOMILIEKCHBIMU. [IpuBenuTe mpumepsl.

Yro Takoe OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINHN ?

Kaxk paccunThIBarOTCs CTENIEHU OKUCIEHUS?

IIpuBenuTe npuMepsl BaXXHEUIIUX OKUCIUTENEH U BOCCTAaHOBUTEIEH.
I'anmpBaHMYCCKHUE DIIEMEHTEL U OPUHIOUIIBI UX pa60rr bI.

Yro takoe anextponuns? Ilpusenure npumepsl.

Ha xakue kiaccsl pa3iensioT HEOpraHnYecKue BEIIEeCTBa, 10 KAKOMY IpU3HaKy?
Kak oOpa3yrorcs Ha3BaHUS OKCUJOB?

Crnoco0bl OTy4YeHUs! OKCUIOB.

. Ha xaxue rpymnmsl pa3iessitoT OKCH/IbI 10 XUMUYECKUM CBOWCTBaM?
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Kaxkue okcuapl Ha3bIBalOT «OCHOBHBIMU»? KakoBbI MX XUMHUYECKHUE CBOWCTBA?
Kakune okcuapl Ha3bIBaIOT «KUCIOTHBIMUY? KaKOBBI HX XUMUYECKHE CBOMCTBA?
Kakue okcuapl Ha3pIBatoT «aMpoTepHbIMU»? KakoBbl UX XUMUYECKHE CBOMCTBA?
KaxoBa kmaccudukaust TuaApoOKCHUI0B?

[TpuBenuTe criocoObl MOMY4YEHHUS LIeI0Yel 1 HEPACTBOPUMBIX OCHOBAHUH.

KakoBbl xuMnuueckue cBOMCTBa OCHOBAHUM?

ITpuBenuTe criocoObl MONY4YEHUsI OECKUCIOPOAHBIX U KHCIOPOACOAEP/KAINX KHCIIOT.
KakoBbl XxuMuueckue cBoMCTBa KUCIOT?

JlaiiTe onpeneneHue coyei, MpuBEaIuTe UX OOy (GOpMYITy.

Kax o6pa3zyrorcs HazBanus coseit? Kak coctaBisiroT hopMyibl coseii?

[TpuBenuTe KnaccuduKalmio cojaei B 3aBUCUMOCTH OT COCTaBa KUCIOTHOTO OCTAaTKa.
ITpuBenuTe criocoObl MoMy4eHus: aM(pOTEPHBIX TMAPOKCHIOB.

KakoBbl XuMuueckue cBOiCTBa aM()OTEPHBIX THAPOKCHIOB?
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73

. Kak 3aBuCAT KHCIOTHO-OCHOBHBIC CBOMCTBA OKCHUJIOB U THAPOKCUOB OT ITOJIOKCHUS

3eMenToB B [ICXD?

74
75

. YUto npeacTaBisaioT co00i reHEeTUYECKUE PSIbl METAVIOB U HEMETAJJIOB?
. HazoBute Hay4YHBIC IPUHOHUITBI XUMUYECKOI'O ITPOMU3BO/ICTBA.

76. Kak ocymiecTBisieTcs 3aliTa OKpy>Karomel Cpeibl 1 OXpaHa Tpy/aa Mpu XUMHIECKOM TPOu 3-

BOJCTBE?

77. Tlepeuncmite CTauu XUMHIECKOTO MTPOU3BOJICTBA B IPOM3BOJICTBE AMMHAKa U METAHOJIA.
78. Kakue ynoOpeHus MPUMEHSIOT B CEJIbCKOT'0 X03SHUCTBE?

79. Kakue nCoNb3yIOT XUMHIECKHAE CPENICTRA 3alUThHI PACTCHUH ?

80. Kaxk cBsi3aHa XuMHUs 1 TIOBCETHEBHASI )KU3Hb YEJIOBEKa?

4.4. OneHouyHble CpeacTBa IJisl IPOBEACHUA l'lpOME)KyTO‘lHOﬁ arreCcranmm

Pa3gen.l. Opranunueckass XuMus.

Bonpocs! juis 3auera:

O© 00 NO O~ WDN -

i el =
O WNPRFPO

16
CII0CO0HO
17

. [IpenMer opraHuuecKkoi XMMHUH, €€ 3HaUCHHE.

. OCHOBHBI€ I10JIOKEHUS TEOPUH XUMUYECKOIO CTPOEHHUSI.

. Bunbel uzomepun.

. Knnaccuukanus opraHmueckux cCoeAMHEHHH.

. [ToHsATHE O PYHKIMOHANBHBIX IPYHIaX U TOMOJOIMUECKUX Psiaax.

. OCHOBBI HOMEHKJIATypbl Opranndeckux coeauHenuil. [Tpasuna MIOITAK.

. THIIBI 1 MEXaHU3MBI OPraHUYECKUX PEAKIUI.

. I3omepus1, HOMEHKIIaTypa, ClIOCOOBI MOTy4YEHHs] U XUMHUYECKIE CBOMCTBA aJIKaHOB.
. I3oMepusi, HOMEHKIaTypa, ClocoObl MOIYYEHUS] U XMMUYECKIE CBONCTBA aJIKEHOB.

. U3omepust, HOMEHKIIAaTypa, ClIocOO0bI MOTYYEHNUS U XUMUYECKHE CBONCTBA aJIKMHOB.

. IIponiecce! monumepu3ay U MOJMKOH/IEH CalluH.

. lueHoBbIe yTieBo10poibl, 0COOEHHOCTH UX CTPOEHUS U CBOMCTB.

. Oco0eHHOCTH apoMaTHUECKON CBSA3H. XMMHUECKHE CBOMCTBA apEHOB.

. [IpaBnia opreHTaIMM B PEAKLUAX NEKTPOYUIBHOrO 3aMEeIeHNUSI.

. lluknoankaHel, CTpOEHHE, CIOCOOBI MOJyUeHUs, 0CO0 EHHOCTH XUMUYECKUX CBOMCTB.

. OnHOaTOMHBIE CIUPTHI (M30MEpHs, CIIOCOOBI OTy4EHUs, 0COOCHHOCTH PeaKIIMOHHON
CTH I'MAPOKCOTPYIIbl, XUMUUYECKUE CBOWCTBA).

. MHOrOaTOMHBIE CIUPTHI (M30MEpHs, CIIOCOOBI TOMy4eHHUsI, 0COOCHHOCTH PEaKIHOH-

HOU CITOCOOHOCTH TMAPOKCOTPYIIBIL, XUMHUECKHE CBOICTBA).

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28

['munepun, ero Ouongoruyeckas poJjib B CHHTE3€ )KHPOB.

DeHOoIbl, CTPOEHUE CBOMCTBA, AaHTUCEIN THUYECKAsA AaKTUBHOCT.
N3oMepusi 1 HOMEHKIIATypa aldbAeru10B U KETOHOB.

CriocoObl MOTYYEeHUS K XUMUYECKHUE CBOWCTBA aJIbJIETHIOB U KETOHOB.
Knaccudukanus kapOOHOBBIX KUCIIOT.

Crioco6s! monmy4eHus KapOOHOBBIX KHCIIOT.

XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHCIIOT.

Kupei, ux knaccuduxanus

JKupsl: ctpoeHue.

JKupbl: XuMHYECKUE CBOMCTRA.

. Xupsl: npuMeHeHne U OMOJIOTHYECKasT POJIb B KAYECTBE YHEPreTUUECKUX MaTepua-

JIOB OpraHuU3MOB.

29
30
31
32

. [TonsATHE O MBIJIAX U MOIOIIUX CPEACTBAX.
. Baxxaenme oOKCUKHUCIOTHI.

. Knaccu¢ukanus yriesomos.

. MOHO3HI - IEHTO3bI B T€KCO3HI.
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33. Onruueckas u3omepus MoHocaxapuioB. D- u L-hopmel.
34. TayroMepus yriieBogoB. AHOMEpHI. [ JTMKO3UIHBIA THIPOKCHIIL.
35. XuMHUuecKre CBOMCTBA MOHO3.

36. IIpoueccol OposkeHUs ¥ TUAPOIIN3A YTIEBOIOB.

37. Poab yrieBosoB B PU3UOJIOTUU U1 MUKPOOHOJIOTHH.
38. Qucaxapumsl.

39. [Nonucaxapuaspl.

40. HutpocoenuHeHus.

41. AMUHBL.

42. AMUIBI KHCIIOT.

43. MoueBunHa, ee IPIMEHEHHE B CEIbCKOM XO3SIHCTBE.
44, AMUHOCIIUPTBHI.

45. Amunokucinotel. CTpoeHue.

46. CriocoObl MOTY4eHUsT aMUHOKHUCIIOT.

47. XuMHuueckre CBONCTBa aMUHOKHUCIIOT.

48. BaxxHeiimme npeacTaBuTeId aMUHOKHCIIOT.

49. Buosorndeckasi poib aMUHOKHUCIIOT.

50. benkwu. [TentuaHas cBsI3b.

51. CtpoeHnue u coctaB OEIIKOB.

52. Benku, TUTIBI CTPYKTYD.

53. Knaccuduxamus 6e1KoB.

54. buonoruyeckas poyib OEIKOB.

55. HykienHOBbIE KUCIOTHI KaK IPHUPOIHBIC TTOIMMEPHI.
56. HykiieoTuipl, MX CTPOEHHE, TIPHUMEPHI.

57. IHK, coctaB, cTpoeHue u 6uomoruyeckas posib.
58. PHK, cocraB, cTpoeHue u 6uoaorudeckas pob.
59. TTousitrie 0 TpOMUHOM KOJIE (KOIOHE).

60. BrocunTe3 Geka B )KUBOI KIIETKE.

61. I'ennast HHXEHEPUS U OUOTEXHOJIOTHSL.

62. TpancreHHble (OPMbI PACTEHHI U KHBOTHBIX.

63. IlonsTre o hepmeHTax.

64. IlonsTHe 0 BUTAMHMHAX.

65. [lonarue o ropMoHax.

66. IlonsTHE O JTeKapCTBEHHBIX Mpernaparax.

67. ITorarue ankanonmax.

68. [lousTHE aHTHONOTHKAX.

69. [lousTHE O MEeCTUIINIAX.

70. HatypanbHble BOJIOKHA, HCKYCCTBEHHBIE BOJIOKHA U CHHTETHUYECKHE BOJIOKHA.

Pa3nen.2. O0masi 1 Heopranudeckasi XuMHUsl.

Bonpocs! Uit sKk3amMeHa:

1. XI/IMI/I‘I@CKI/IG BJICMCHTHI. ATOMBI, MOJICKYJIbI, ITPOCTHIC U CJIIOKHBIC BEIICCTBA.

2. BelectBa MocTOSSHHOTO M MIEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.

3. Macca aToMOB 1 MOJIeKyJI. ATOMHasI eiMHAIA MacChl. OTHOCHTEIIbHbBIC aTOMHASI U MOJIEKYJISIPHAST
MAcCBhL

4. KonuuecTBO BEIIECTBA U €ANHUIIBI €T0 u3Mepenus. Yuciao ABorapo.

5. Momnsipaast macca.

6. CTeXHOMC’FqueCKHe 3aKOHBI U ITOHATHUA XUMHU.
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7. TBepnoe (KpUCTALTMYECKOE U aMOP(HOE), KUAKOE 1 Tra3000pa3HOe arperaTHble COCTOSIHUS BEIlle-
CTBA.

8. 3akoH ABOrajipo  €ro CICACTBHUS.

9. MounsipHbIii 00beM BEIIECTB B ra3000pa3HOM COCTOSHHH.

10. O6benuHeHHBIN Ta30BbIi 3aKOH U ypaBHeHHE MeHieneeBa—Ktaneiipona.

11. Pazmuuuns MEKIy CMECSIMH M XUMHYECKAMH COCMHEHUIMU. MaccoBasi 1 00beMHast JI0JIH KOM-
TTOHEHTOB CMECH.

12. OtkpseITHE TIEPUOIMIECKOTO 3aKOHA.

13. Uzoromsl. CoBpeMeHHOE MOHATHE XUMUYECKOro memMenTa. CoBpeMenHas hopmynuposka [lepu-
OJIMYECKOTr0 3aKOHA.

14. Tlepuomnueckas cucrteMa u cTpoeHre aroma. OU3HYECKHIA CMBICIT TIOPSIIKOBOrO HOMEpa dJIEMEH-
TOB, HOMEPOB Ipynnbl U nepuozaa. [lepmoaudeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB: pajglyca aToMa;
SHEPrUY MOHHU3AIIMH; SIEKTPOOTPULIATEITLHOCTH.

15. CoBpeMeHHbIe MPEACTABICHHS O CTPOCHHH aroMa. KOpImycKyIsIpHO-BOJTHOBOM JTyai3M YaCTHIL
MHUKpPOMHPA.

16. TlousiTre 06 AIEKTPOHHON OPOUTAIIN U AJICKTPOHHOM obJiake. KBaHTOBBIC UmnCIa.

17. PacnpesiencHue 3J1€KTPOHOB 110 YHEPreTHYESCKAM YPOBHSM, IOAYPOBHSIM M OPOHUTASAM B COOT-
BETCTBHM C IPUHIMIIOM HauMEHbIIeH sHeprum, npunimnoM [laynu u npasunom ['yaaa.

18. DnekTpoHHBIE KOHPUTYPALIUKA aTOMOB XUMHYECKHAX 3JIEMEHTOB. BalleHTHbIE BO3MOXKHOCTH aro-
MOB XUMHYECKHX OJIEMEHTOB. OJIEKTPOHHAs KiIacCU(HKAIMsi XMUMHYECKHX OJJIEMEHTOB: s-, pP-, d-, f-
JIIEMEHTHI.

19. Tunbl XUMHYIECKHX CBsI3€il: KOBAJICHTHAS, HOHHASI, METAJUTMIECKAs i BOIOPOIHAS.

20. TloHsiTHe O KOMIUIEKCHBIX COEIUHEHHSX. KOOpAMHAIMOHHOE YHCIO KOMIUIEKCOOOpa30BaTels.
BHyTpeHHss 1 BHEIIHSAS chepa KOMILIEKCOB.

21. HoMeHKIaTypa KOMIUICKCHBIX COeMMHeHMI. X 3HaueHue.

22. TloHsiTE O HEOPraHUYECKUX U OPTaHUYECKUX MOJIMMEpax.

23. TloHsiTHE O AUCTIEPCHBIX CHCTEMaX.

24. Knaccudukaiusi XAMUYECKUX PEAKIINil B OPraHUUECKOW M HEOPraHMIECKOH XUMUH.

25. BHyTpeHHsis1 sHeprust, sHTanbnus. TermmoBoit 3gdexr xumudaeckux peakiuii. TepMoXuMHIecKue
ypaBHEHUS. DHTPOMUSL.

26. TToHsaTHE O CKOPOCTH peakiiuii. MaKTOPHI, BIUSIOIINE HA CKOPOCTH XHMUYECKOU PEAKIIHH.

27. Karanmi3aropbl ¥ Katajin3: TOMO- U T€TePOreHHbIH, HX MEXaHU3MBI.

28. TIoHATHE O XHMUYECKOM PaBHOBECHH.

29. ®axTophl, BIMAIONME HA CMEIICHHE PABHOBECHS: KOHIICHTpAIUS, IaBJICHHE, TEMIEparypa
(mpunnun Jle laTense).

30. ®usuKo-xUMHUYECKasi MPUPOJIa PACTBOPEHHS M PACTBOPOB. B3amMojeiicTBHE pacTBOPHUTENS H
pacTBOPEHHOr 0 BeulecTBa. PacTBOpUMOCTH BEIIECTB.

31. CriocoObl BbIpaKeHHs KOHIICHTPALMH PAaCTBOPOB: MAaccoBasi JOJsS PACTBOPSHHOIO BEIIECTBA
(IporieHTHAsT), MOJISIPHAS.

32. Teopus 3NEKTPOIMTHIECKON quccoruanin. CTerneHb 3IeKTPOIUTHYECKOM JAUCCONUAIK U (ak-
TOpPBI €€ 3aBUCUMOCTU. CUITbHBIE U CPETHHE DIICKTPOJIHUTHI.

33. Muccormaryst Boasl. Bomopomubiii mokasatesis. Cpea BOIHBIX PACTBOPOB SJICKTPOIUTOB.

34. T'maponu3 coiei, THITH THAPOIN3A.

35. Crenenp okucneHus. OKHCIEHHE U BOCCTAaHOBJIEHUE. BaxxHeH e OKUCIUTENN U BOC-
CTAHOBUTEIMU.

36. Knaccudukarms OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUIA.

37. Metompl coCTaBlieHHs ypaBHEHHH OKHCIHMTEIbHO-BOCCTAHOBHTEIIBHBIX peakimil. MeTox aJiek-
TpPOHHOTO Oanlanca. BimsHue cpepl Ha MPOTeKaHHE OKUCIMTEIbHO-BOCCTAaHOBUTEIBHBIX IPOIIECCOB.

38. DnekTpoaHbie MOTEHIMANBL. Psii CTAaHAAPTHBIX 3JIEKTPOIHBIX MMOTCHIIHATIOB (DICKTPOXUMHYEC-
CKHUH psiji HAPSHKEHUI METaJIOB).

39. lNanpBaHUYECKHE HIIEMEHTBI M IIPUHITAITBI X PaOOTHI.

40. T'anpBaHMYECKUE IIEMCHTBI, TPUMEHSIEMbIC B XKU3HH: CBHHIIOBASI aKKYMYIISITOpHaAst Oatapest, Hu-
KEJIb-KaIMHUEBbIC 6aTapeH, TOIIJIMBHBIC JJICMCHTBI.

41. DnexTponu3 paciIaBoB COJCH.
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42. DAeKTpOIH3 BOIHBIX PACTBOPOB C HHEPTHBIMH M PACTBOPUMBIMHU JIEKTPOJAMH.

43. TIpocThie U CIOKHBIE BEIIECTBRA.

44. Oxcuppl, X KIacCH(DUKAIHS, CIIOCOOBI MOMTYYESHHs M XUMUYECKHE CBOWCTBA.

45. OcHOBaHUs, UX KJIAacCH(UKAIUS, CIOCOOBI MOJIYYEeHUS U XMMUYECKHUE CBOMCTBA.

46. Kucnotsl, UX Ki1accuPUKaIus, ClIOCOObI MOJIYyUYCHUS U XUMHUYECKHE CBOMCTBA.

47. CpenHrie coM, UX KiIacCH(UKAIHS, CIIOCOOBI MMOJIYYCHUSI U XUMHUYECKHE CBOWCTBA.

48. Conu cpeaHue, KUCIbIe, OCHOBHBIE H KOMIUIEKCHBIC.

49. AMbOTEpHOCTh OKCHIIOB U THIPOKCHIOB MEPEXOAHBIX METAJJIOB: B3aUMOICHCTBHE C
KHCJIOTAMH U IIEI0YaMH.

50. TTonokeHne METAUIOB B MIEPUOINYECKON CHCTEME U OCOOCHHOCTH CTPOCHHUS X aTOMOB.

51. TIpocThie BelecTBa — METaJIbL: CTPOSHNUE KPUCTAILUIOB M METAUTNYECKAsT XUMHUYECKast CBSI3b.

52. TloHsATHE KOPPO3HH METAIUIOB. XHUMHUUYECKasi KOPPO3Hst. DIEKTpoXuMudeckas kopposus. Croco-
OBl 3aIMTHI METAIIOB OT KOPPO3HUH.

53. O6umwe crocoOs! MOTyYESHHsI METAUIOB. METaLTyprusi ¥ €€ BHIbI.

54. Tlonoxkenne HemeTawwioB B Ilepuoanyueckoii cucTeMe, OCOOCHHOCTH CTPOCHHSI HX ATOMOB. JJIEK-
TPOOTPULIATEIbHOCTb.

55. Hemerasuibl — mpoCThIC BEIIECTBA.

56. BraropoHsie ra3pl. DIEKTPOHHOE CTPOCHUE aTOMOB 0JIArOPOIHBIX Ta30B U OCOOEHHOCTH MX XH-
MUYECKUX U PU3HIECKUX CBOWMCTB.

57. Bomopoa. M3orombl Bomopoaa. OKUCIHMTENbHBIC ¥ BOCCTAHOBUTENIBHBIC CBOMCTBA BOJOPO/IA, €T0
MOJTyYeHUE U TIPUMEHEHHE.

58. Boza. Ponb Boabl Kak cpemooOpasyromiero BelecTBa KIeTKH. DKOJIOTMYECKUE acleKThl BOIO-
10JIb30BAHUSL.

59. lenounbie Metamibl. OOIas XapaKTEPUCTHKA IIEIOYHBIX MeTa/LIOB. [lomydeHue, Gpusnueckue u
XMUMHYECKHE CBOMCTBA IEIOYHBIX METAIIIOB.

60. PerynstuBHast pOJIb KATHOHOB Kallisl M HATPHS B )KMBOM KieTKe. [IpUpoO/IHbIe COeIMHEHNS HATPHS
U Kanusi, UX 3Ha4eHHE.

61. O6ias xapakTeprCTHKA IICIOYHO3EMENIBHBIX MeTaIoB. Kasbiwii, ero monydeHue, Gu3ndecKie
U XUMHUYECKHE CBOMCTBA.

62. Baxkaeiinre coeIMHEHNS KAJIBIUS, HX 3HAUCHHE M NprMeHeHne. Kanbsimii B mpupose, ero ouo-
JIOTHYECKasi pOJb.

63. Amromunuii. [Tonyuenue, pusndecKie 1 XUMHUYECKUE CBOWCTBA ATTFOMUHUSL.

64. Baxkaeiine coeqMHEHNs aJIOMHHMs, MX CBOWCTBA, 3HAUeHHE M NprMeHeHue. [IpupoaHbie co-
€AMHEHNS ATFOMUHHSL

65. Yriepona u kpemuwii. [IpocThie BeliecTBa, 00pa30BaHHbBIE STHMH dJIEMEHTAMH.

66. OKCHIBI ¥ THAPOKCHUJIBI YTIIEPOIa U KPEMHHSL

67. Baxueiiime cou yroibHOM U KPeMHHEBON KUCIOT. CHITMKATHAS TPOMBIIUICHHOCTb.

68. T"anoreHpl — MPOCTHIC BEIIECTBA: CTPOCHUE MOJICKYJI, XHMHYIECKHAE CBOMCTBA, MOIYYCHHE U MIPH-
MEHEHHE.

69. Baxueiiie coelMHEHNs TaJIOTCHOB, X CBOWCTBA, 3HAYEHHE U NMPUMEHEHHE. ['aloreHsl B mMpH-
poze. bruonornueckast poib IajJoreHoB.

70. XanpKoreHsl — MpoCThie BemecTsa. Amorporus. CTpoeHHe MOJIEKYIT aUIOTPOITHBIX MOIU(H-
KalMi ¥ UX cBoicTBa. [lomydyeHne u mpuMeHeHne KUCIopoia U Cephl.

71. XanbKoreHsl B MPUPOJIE, UX OHOTOTHYECKAs POIIb.

72. CtpoeHne MOJIEKYJIbI a30Ta ¥ aJUIOTPOITHBIX Mo duKarmii pochopa, uX GU3NIECKUE U XUMHYE-
ckue cBoiicTBa. BomopoHbie coequaenus azora u gpocdopa.

73. Okcuppl a3ota U Gochopa, COOTBETCTBYIOIIHE UM KUCTOTHL. COJHM 3THX KUCIIOT.

74. CpoiicTBa KHCJIOPOIHBIX COSTMHEHHH a3oTa M (ochopa, UX 3HAUYCHHE W MPUMEHEHHE. A30T U
(docdop B mpupose, X OnoIOrnYecKas polib.

75. Yrepoa u ero amwiorpornus. CBOHCTBa aJUIOTPOMHBIX MOAU(HKALKKA yriepoia, X 3HAUYCHUE U
pUMEHEHHE.

76. OKCHIBI ¥ THIPOKCH/IBI YTIICPO/Ia U KPEMHHUSL, UX XUMHUYECKHE CBOMCTRA.

77.Conu yroipHOW M KPEMHHEBBIX KHUCJIOT, MX 3HAUCHHUE W HpuMeHeHue. [Ipupomoobpasyrorast
OB yrilepoAa sl )KUBOW M KPEMHHS JIs1 HEXKUBOU MTPUPOJIBL.
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78. Ocobennoctu crpoenust aromoB d-amementoB (IB-VIIIB-rpymm). Menb, IMHK, XpoM, Kele30,
MapraHell Kak IpoCThIe BEIIECTBA, NX (PU3NYECKHE U XUMUIECKHE CBOMCTBA.

79. HaxokieHne MepexoHbIX METAJUIOB B IIPHPOJIC, MX MOIYUYCHHE U 3HAUCHHE.

80. Coenunenus d-31EMEHTOB ¢ pa3MMYHBIMU CTCIICHSAMHU OKUCICHHSL. XapaKTep OKCHUIOB U THAPOK-
CHJIOB 3THX JIEMEHTOB B 3aBUCUMOCTH OT CTENEHHN OKUCIIEHUS METaJlIa.

81. Xumuueckasi IPOMBIIUICHHOCTh U XUMHYECKUE TeXHOIOrHH. HaydHble MPHHIIUITBI XUMHYECKOTO
IIPOM3BOJICTBA.

82. 3amura okpysxaroiieii Cpepl U OXpaHa Tpy/a IMPU XMMHIECKOM ITPOU3BOJICTBE.

83. OcHOBHBIE CTAIUK XUMHYECKOT0 Mpor3BoaCcTBa. CpaBHEHKE MPOM3BOJICTBA aMMHAaKa U METAHOA.

84. Xumuzarms ceIbCKOro X03sIMCTBA U e¢ HAIPABICHHSL. Y TOOPEHHUS M MX KIIACCH(DHKAIIHSL.

85. Xumuueckue cpe/cTBa 3alliThl PACTCHHUIA.

86. Xumuueckoe 3arpsi3HEHHE OKPYXKAIOIIel cpeibl. BHOTEXHOIOT v U TeHHASI HHYKEHEPHSI.

87. Xumus U MoBCeNHEBHAS XU3HbL YelloBeKa. JoMalHssa anrexa. MoIMe U YUCTAIINE CpeacTBa.
CpenctBa 60pb0ObI ¢ OBITOBEIMH HaCEKOMBIMHU. CpeIcTBA JIMYHON THTMEHBI U KOCMETHUKH.

88. Xumust u mumia. MapkupoBKH YIIAKOBOK MHUIICBBIX U THTHEHHYECKUX MPOIYKTOB M YMEHHE WX
YUTATh.

89. Dkonorus KUMIIA.

90. Xumust 1 TeHeTHKa YEITOBEKa.
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JlueTr mepuoauyecKux MpPoBepoK padoueil mporpam-
MbI 4 MH(OpMaLHs 0 BHECEHHbIX H3MEHEHHUSIX

I[OJ'DKHOCTHOC JIN1O,
IMpOBOAUBLICE IIPO-

[Torpe6GHOCTD
B KOPPEKTHPOBKE
yKa3aHHEM COOT-

HNudopmarust 0 BHECEHHBIX

Bepky: ©.1.0., Hara BETCTBYIOLUX pa3- U3MEHEHUIX
JIOJKHOCTD JienoB paboueit
POTrpaMMBbl
I'munkuna U.M., otBet-| IIpoTokon m 3.3 CKOppeKTHPOBAHEI AIEKTPOHHBIE
CTBEHHas 3a pa3paboTKy No5 ot IIOJIHOTEKCTOBBIE pecypebl Hayu-
OIl nocnenuansHoCTH | 14.06.2022 . HOii Oubsmorexkn BIAY
19.02.08, noueHT ka- Pabouyas nmporpamma
dbenpsl TOBapOBEACHUS U aKTyaJlu3upoBaHa
IKCTIEPTU3BI st 2022-2023
Y y4eOHOTO Toja
70
I'muakuna U.M., Ha 2023-2024 yu. roxn
OTBETCTBEHHas 3a NOTPeOHOCTH B KOPPEK-
pa3pabotky OII o TUPOBKE HET
CIELUAIBHOCTH
19.02.08, monenr IIpoTokon
Kadeapsl ToOBapo- No5 oT HET
BE€ACHUA U DKC- 13.06.2023 T. Pa60qa;1 nporpamMmma
MEPTU3BI AKTyaJIM3UPOBaHa
Vi s 2023-2024
AN y4eOHOro roja
I'nmuaknaa U.M., Ha 2024-2025 yu. roxn
OTBETCTBEHHas 3a MOTPEOHOCTH B KOPPEK-
pa3pabotky OII o THPOBKE HET
CIEIUAIBHOCTH
19.02.08, nouent I[Iporokoi
Kadeapsl TOBapo- No7 ot Her
BEIECHUS U 3KC- 17062024 T. Pa60qa;1 nporpamMma
IIEPTU3BI AKTyaJIu3upoOBaHa
) s 2024-2025
y4eOHOro roja

y A
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