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1. MACHHOPT PABOYEM MTPOT'PAMMBI JTUCIITUIIJIMHBI
.02 Xumus

1.1. O6aacTh NnpuMeHEeHHs MPOrPaMMBbI

Pabouast mporpaMma TUCHHUTIUIMHBI «XHUMUS» SBISETCS YaCThIO OCHOBHOW MPOQECCHOHAIb-
HOU 00pa3oBaTeIbHON MPOTPaMMBbI MOATOTOBKH CIICHUATMCTOB CPEIHEro 3BEHA IO CIEIHATbHO-
ctam 19.02.07 TexHOIOTHS MOJIOKA M MOJTOYHBIX MPOAYKTOB, 19.02.08 TexHOIOTH MsIca M MSICHBIX
npoaykToB, 35.02.15 Kunogorus, 36.02.01 Berepunapusi.

1.2.  Mecrto gucuuminnsel B ctpykrype OIIOIT

Hucrummuaa T1/1.02 «Xumusy» sBIseTcss Y4eOHOW TUCHUIIIMHON 00sS3aTebHON TpeaMeT-
Hoil obnactu «EcrectBenHbie Haykuy @I'OC cpennero obmiero odbpazoBaHus ¥ MPOQUILHON JHC-
IUTTHHON o61meo0pazoBarenbHoit moaroroBku CIIO u peanmmsyercs B I u Bo Il cemectpax mpu
CpOKE MOJTY4YeHHs CpeaHero npodeccuoHalbHOrO oopazoBanus 3 roga 10 mecsies (s crieruaib-
HocTH «Kunomorus» - 3 roga 6 MecsIeB).

1.3. llesin ¥ 3aga4M AU CHUIUIMHBI, IVIAHUPYEMble Pe3yJbTAaThl 0CBOEHHUSI Y4eOHOM auc-
HMIJIMHBI:
CopneprxaHue QUCHUIUIMHBI «XHUMUS» HAIPABJICHO HA JOCTHKEHHE CIEAYIOLINX LesIei:

— (opMupoBaHue y 00y4JarOIIMXCsl YMEHUS OLIEHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS IS
KaX/I0T0 YeJIOBEKa,

— (opMupoBaHue y OOy4aromMXCs IEIOCTHOTO MPEACTABICHUS O MHpPE U POJIM XUMHH B
CO3JIaHMM COBPEMEHHOW €CTECTBEHHOHAYUYHOW KapTHUHBI MUDPA; YMEHUS OOBACHATh O0BEKTHI
U IIPOLECCHl OKPYKAIOUIEH ACHUCTBUTEIBHOCTU: IPUPOAHOW, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CpeJibl, — HMCIOJIb3Ys ISl 9TOI0 XUMUYECKUE 3HAHMS,

— pa3BUTHE y O0YyYaloImuXcs YMEHHH pa3nuyarh (PakThl U OLEHKH, CPABHUBATH OILICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLICHOK M CBSI3b KPUTEPUEB C ONPEIEICHHON
CHCTEMOH IIEeHHOCTEH, POpPMyINpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO O3HIIMIO;

— npuoOpeTeHre OOYyYaroNIUMHUCS OIBITa Pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHUS |
CaMOTIO3HAHUS; KITIOUEBBIX HABBIKOB, UMEIOUINX YHUBEPCAIBHOE 3HAYCHHUE JJISI PA3ITUUHBIX
BUJIOB JIEATEIBHOCTH (HABBIKOB PELLCHMs MPOOIIEM, IPUHATHS PEILICHHH, TOUCKA, aHAIN3a U
o0paboTkn  uH(pOpMAIMM, KOMMYHUKAaTHUBHBIX  HaBBIKOB, HAaBBIKOB  W3MEPEHUH,
COTPYHHYECTBA, 0€30MMaCHOTO OOPAIICHHUS C BEIIECTBAMH B TTIOBCEHEBHOMN KU3HH).

VYyeOHast TUCUUIUIMHA «XUMHS» OPUEHTUPOBAHA Ha IOCTHIKEHUE CICAYIOIINX 3a4ay4:

— H3Y4YEHHUE TEOPETHYECKUX OCHOB XMMHMH U OCOOCHHOCTEN MPOTEKaHNUs XMMHUUYECKHX MPOLIeC-
COB B OKpY’KaIOIIeH Cpefie ¥ MX 3HAUMMOCTH JJISl KaXKJJ0T0 YEJIOBEKa;

— H3Y4YEHHUE COCTaBa, CTPOEHUS M CBOICTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OpraHudYe-
CKUX COCIMHEHHI M MX B3aWMOIIPEBPAIICHUH, KOTOPHIE JISKAT B OCHOBE MPUPOJHBIX U TEX-
HOTCHHBIX IPOLIECCOB;

— mnpuobpeTeHne 00yJyaroIUMUCs OIbITa pa3HOOOpa3HON JesITeIbHOCTH, MO3HAHUS U CaMOIIO-
3HaHUS B O0JIACTM XUMMH; KIIIOYEBBIX HABBIKOB JKCHEPUMEHTAIBHOH pabOThI, MMEIOLIUX
YHUBEPCAJIbHOE 3HAUEHUE I PA3JINYHBIX BUAOB JICATEIBHOCTH.

IL1anupyeMble JIMYHOCTHBIE Pe3yJbTAThHI 0CBOCHHUS Y4eOHOI THCIUIIIMHBI:

— YYyBCTBO T'OPJIOCTU M YBaKE€HHMS K MCTOPHM U JOCTUKEHUSM OTE€HYECTBEHHON XUMHUYECKOU
HAyKW; XUMHUYECKU IPaMOTHOE MOBEJCHHE B MPO(PECCHOHATBHON NEATENbHOCTH U B OBITY
pu 0OpaLIEHUN C XMMUYECKHMHU BEIIECTBAaMH, MaTepHalaMH U IpoLieccaMi;

— TOTOBHOCTh K HPOJOJDKEHHIO OOpa3oBaHUs M TOBBIMICHUS KBAIM(UKAUN B HW30paHHOU
npopEeCCUOHATBHON ~ AEATENbHOCTH U OOBEKTMBHOE OCO3HAHUE POJIM  XMUMHYECKHX
KOMIIETCHITUMN B 3TOM;

— YMEHHE HCIOJIb30BaTh JOCTHKEHHS] COBPEMEHHOW XMMHYECKOH HAyKM M XHUMHUYECKUX
TEXHOJIOTUH ISl TIOBBIIICHUSI COOCTBEHHOTO WHTEJUIEKTYaJbHOTO Pa3BUTHS B BBIOpaHHON
po¢eCCUOHATILHOMN EATEIIEHOCTH.



[Lnanupyemblie MeTanpeaMeTHbIE Pe3yJbTAThl OCBOEHHUS Y4eOHOI THCIUTIIMHBI:

— HWCIOJIb30BAHHWE PA3JIMYHBIX BHJIOB IMO3HABATEIHHOW JIEATEIBHOCTH U  OCHOBHBIX
WHTEIUICKTYaJIbHBIX Omepanuid (ITOCTaHOBKY 3a/1aud, (OPMYIMPOBAHUS TUIOTE3, aHAIN3a U
CHHTE3a, CPaBHEHUs, 000OIICHUS, CUCTEMAaTU3aIlNH, BBIABICHHUS MPUYMHHO-CIIEICTBEHHBIX
CBsI3€H, IOWCKAa aHAJIOTOB, (DOPMYTUPOBAHHS BBIBOJOB) /ISl PEIICHUS TTOCTaBICHHON
3ajaud, TPUMEHEHHE OCHOBHBIX METOAOB TMO3HAaHUSA (HAOMIONEHHs, HAyYHOTO
AKCIEPUMEHTA) JJISl U3YYCHUSI PA3IMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U IMPOIECCOB, C
KOTOPBIMH BO3HHKAET HEOOXOIMMOCTh CTATKUBATHLCS B IPOodeCcCHOHAIbHOU cdepe;

— WCTOJB30BAHME PA3UYHBIX HMCTOYHUKOB JUISA TIOJYYEHHUS XHUMHYECKOW HHMOpMAaImH,
YMEHHE OIICHHTh €€ JIOCTOBEPHOCTh JUISI JOCTIDKEHHSI XOPOIIMX pPE3yJIbTaTOoB B
npodeccuoHanbHOU cdepe;

I[lnanupyemMblie nmpeaMeTHBIE Pe3y/JIbTAThHI OCBOCHHSI YUeOHOH THCHMILINHBI:
3HATH / HOHUMATH:
— 3HAHUE OCHOBOIIOJATAKIINX XUMUYECKUX MOHITUH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTSIH;
YBEPEHHOE MOJIb30BAaHUE XUMUUECKON TEPMUHOJIOTHUEN U CUMBOJIMKOM;
— MECTO XMMHUHU B COBPEMEHHOW HAyYHOW KAapTHHE MHpPA; POJIb XUMHH B (OpPMHUPOBAHUU
Kpyro3opa u GyHKIIMOHAIHHONW IPaMOTHOCTH Y€JIOBEKa JIsl pEIICHUs TPaKTUYECKUX 3a/1ay;
— TMpaBWJIa TEXHUKHU 0€30MAaCHOCTHU MIPH UCIIOJIb30BAHUH XUMHUECKHUX BEIIECTB.
yMeThb:
— YMEThb [1aBaThb KOJMYECTBEHHBIE OLIEHKM W MPOU3BOAUTH pPAacueThl IO XHUMHUYECKUM
dhopmynaM U ypaBHCHUSIM;
— 00pabaTbIBaTh, OOBICHITH PE3YJIBTATHI POBEICHHBIX OMBITOB U JIEJIaTh BHIBOIBI,
— TPUMEHSATh METOJbl HAay4YHOro TO3HaHWs (HAONIOJCHHWE, ONMHCaHUE, H3MEPEHHE) TIPH
pelIeHUU TPaKTUYECKUX 3a]1ay.
HCI0JIb30BATH NPHOOpPeTeHHbIEe 3HAHNS U YMEHHSl B IPAKTHYeCKOH 1eATeJIbHOCTH U N0BCe-
JTHEBHOM SKM3HHU JJI:
— ¢opMHupoBaHHUs COOCTBEHHOW TIO3UIIMK TIO OTHOIIEHHWIO K XWMHYECKOW HWH(OpMaInuu,
MOJIy4aeMOU U3 pa3HbIX HCTOYHUKOB;
— TMPUMEHEHUS METOOB MMO3HAHUS NPU PELICHUU MPAKTUYECKUX 3a/1a4;
— COOIO/IeHUsT TPABHII TEXHUKHU 0€30MacHOCTH MPH KCIOJIb30BAHUN XMMHUYECKHUX BEIIECTB B
MPAKTUYECKOU ESATEILHOCTH U MOBCEAHEBHOM KU3HU.

1.4. Koin4ecTBO 4acoB Ha OCBOeHHE YUeOHOH IMCIMIIJIMHBI.

MaxkcumanbHOi yueOHOU Harpy3ku oOyuyatorerocs (Bcero) 162 gaca, B TOM 4ucie:
- 00s13aTeNIbHON ayTUTOPHOM Y4eOHOU Harpy3ku obydaromierocs — 108 gacos;

- KOHCYyNbTauuii — 12 yacos;

- CaMOCTOSTEIBHOM paboThl 00yUaromerocst — 42 4acos.



2. CTPYKTYPA U COAEPKAHUE JTUCHUITJINHBI

2.1. O0beM QMCHUNJIMHBI H BUABI Y4eOHOH padoTshl

Bup y4ye6Hoii padoTsl O06beM yacoB
MakcuMajbHa yyeOHasi Harpy3ka (Bcero) 162
Oo6s13aTesibHASI AYTUTOPHAN yyeOHAasi HArpy3Ka (Bcero) 108
B TOM YHCIIE:
JIEKLUHU, YPOKU 54
71a00paTOPHBIC 3aHIATHS 54
MPAKTUYECKHE 3aHATUS -
CamocTosiTesibHasi padoTa o0yuawuierocs (Bcero) 42
B TOM YHCIIE:
pedepar -
JloMalirHss pabora 32
Jpyrue BUABI CaMOCTOATENbHON PadoThI 10
WHIUBUyaJIbHBIH TPOCKT
KoncyabTanuu 12
@DopMa NPOMeKYTOYHOI aTTecTAlMU MO JUCIUNIHHE 3auer, SK3aMeH




2.2. TemaTnueckuii njian u cogepxanue nucuuniannsl bJ1.05 Ucrtopus

HanmenoBanue | CopepskaHue y4eOHOIro MaTepHaJa, jadopaTopHble H NPAKTHYeCKHe PadoThI, CAMOCTOSITEJIbHAS pPa- OBLeM Y2CoB YpoBenn
pa3aesioB U TeM 0oTa o0yyaromuxcs OCBOCHUS
1 cemecTp
Pa3nea I. Opranuyeckasi Xumusi.
Tema 1.1. Conep:xanue yueOHOro MaTepuajia
Hpenmer opranu- | JIEKIIAU, YPOKHU: 4 2

YEeCKON XMMHUH.
Teopus
CTPOCHUS OpraHu-
YECKHX COeIuHE-
HUH

Ipenmer opranuyeckoii xumuu. [ToHATHE 00 OPraHUYECKOM BEIICCTBE U OpraHMYCCKOM xumuu. KpaTkuit
OYEPK UCTOPHH Pa3BUTHS OpraHu4eckoi xuMuu. OCOOCHHOCTH CTPOSHUS OPraHUYeCKHuX coeauHeHui. Kpyro-
BOPOT yriepoja B IPUPOIE.

Teopus cTpoenust opraHudeckux coennuenuii A. M. bytieposa. OCHOBHBIE TIOJIOKCHHS TCOPHH CTPOCHHS
A. M. BytnepoBa. XuMuueckoe CTPOCHHE M CBOMCTBA OpraHudeckux BemiecTs. [lousatue 00 uzomepun. Crio-
coOBI OTOOpaXEHUsI CTPOCHUS MOJEKYIbI (PopMyItbl, MosenH). 3HaueHue Teopuu A. M. bytneposa st pas-
BUTHS OPTaHUYECKON XUMHUHN U XUMHYECKUX MTPOTHO30B.

Knaccudukanusi opranndeckux coenuHenmnii. Kiiaccugukaius opraHMueCKuX BEIIECTB B 3aBUCUMOCTH OT
CTpoeHwusl yriiepofaHou nenu. [lonsTue ¢yHKIMOHAIBEHOW Tpymmbl. Kiaccudukaiys opraHn4ecKuX BEIIECTB
1o TUIY (QYHKITMOHATBHOHN TPYIIIHL

OcHOBBI HOMEHKJIATYPbI OPraHMYeCKUX BelllecTB. TpuBHanbHBIE Ha3BaHUA. PannoHamsHas HOMEHKIATypa
kak mpenmectBeHHuIa HomeHkIatypsl IUPAC. Homenkmarypa IUPAC: npuHnmme! oOpa3oBaHUs Ha3BaHUM,
CTapUIMHCTBO (PYHKIIMOHATBHBIX TPYII, WX 00O3HAaYeHHE B mpedukcax U cypdukcax Ha3BaHWUH OpraHUYe-
CKHX BEIIECTB.

Tunbl XUMU4YECKHUX CBs3ell B OPraHMYecKUX COeIMHEHUAX U cOco0bl UX pa3phiBa.

Knaccudukarys KOBaIGHTHBIX CBSI3EH 10 3IEKTPOOTPHUIIATEILHOCTH CBS3aHHBIX aTOMOB, CIIOCOOY TMEpPEKPHIBAHMS
opOwuTanei, KpaTHOCTH, MEXaHM3My 00pa3oBaHvsl. CBs3b MPUPOJIBI XMMUUYECKOW CBS3U C TUTIOM KPUCTAJUTMUECKON
PELIETKH BEIIECTBA U €ro (DH3UIECCKUMH CBOMCTBaMU. Pa3pblB XUMUUECKOM CBSI3U KaK IpoIiece, 00paTHbI ee o0pa-
30BaHMIO. | OMONMTUYECKUI M TeTEPOTMTHUCSCKUIA Pa3phIBBI CBS3CH, MX COMOCTABICHUE ¢ OOMEHHBIM W JIOHOPHO-
AKIIENTOPHBIM MEXaHW3MaMH nX o0pa3zoBaHms. [loHsATHE CBOOOIHOTO pajpiKaia, HYKICOMHIBHONH U 3IEKTPODUITH-
HOM YaCTHLIBL

Knaccupukanusa peakuuii B opranuveckoil xumum. [loHstue o Tunax U MeXaHu3Max peakiuii B OpraHu-
yeckoit xumuu. CyOcTpat u peareHT. Kitaccudukarus peakiuii mo n3MEHEHHIO B CTPYKType cyocTpara (mpu-
COEMHEeHNe, OTIICTJICHHEe, 3aMellIeHne, N30MEPH3alys) U TUIy peareHra (paaukaibHble, HyKIeo(HIbHbIE,
anekTpoduibHbie). Peakiuu npucoeaunenust (AN, AE), snmumunupoBanus (E), 3amemenus (SR, SN, SE),
uzoMepusauuu. Pa3HOBHAHOCTH peakuuil KaXIO0ro TUMA: TUAPUPOBAHUE U ACTUIPUPOBAHUE, TaIOTCHUPOBA-
HUE U JICTAIOrCHUPOBAHUE, THApPATAIUS U NETUApaTaIus, THAPOTraJOTeHUPOBAHNE U JACTUAPOTraOreHUPOBa-
HUE, TIONUMepH3allMsi W  TOJUKOHAEHCAalus, meperpynnupoBka. (OcoOEHHOCTH  OKHCIHTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIUIA B OPraHUYECKON XUMHUH.

CoBpeMeHHbIE IPEICTABJICHUS 0 XUMHYECKOM CTPOEHUN OPraHU4YeCKUX BelleCTB.

OcHOBHBIC HaIIpaBJICHUS Pa3BUTHS Teopur cTpoeHus A. M. bytiepora. Mi3oMepusi opraHMIeCKUX BEIIECTB U

7




ee Buabl. CTpyKTypHas M30MEPHs: MEXKKIACCOBAas, YIJICPOJHOTO CKEJETa, TMOJOKEHUS KPAaTHOW CBSI3U U
(yHKIMOHANBHOW Tpynmbl. [IpocTpaHCTBEHHAS W30MEpHs: TEOMETpUYecKass M onThyeckas. [loHITHE acuM-
METPHUYECKOTO IIeHTpa. brosorndeckoe 3HaueHe ONTHYECKONW M30MepuH. B3anMHOe BIHMSIHAE aTOMOB B MO-
JIEKYJIaX OPTaHMYECKUX BEIIECTB. DIICKTPOHHBIC YPPEKTHI aTOMOB U aTOMHBIX TPYIIN B OPTaHUYESCKUX MOJIC-
Kynax. MHAYKITMOHHBIN 3(pEeKT, TOT0KUTEIBHBIM W OTPHUIATSIIBHBIN, €r0 0COOEHHOCTH. Me30MepHBIH -
hekt (3P deKT conpsHKEHUs ), ero 0COOCHHOCTH.

JIABOPATOPHAS PABOTA. CoctaB u cTpoeHne opraHnueckux coenunenuit. Kiaccudukanus nu Homen-
KJIaTypa OpraHUYECKUX COETMHEHH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

le/lMepHaﬂ TEMATHKAa BHCAYIUTOPHBIX CAMOCTOATEIbHBIX pa60T:
HpOCTpaHCTBeHHaH HU30MCpHAd: TCOMETPHUYICCKAAd U OIITUYCCKA. Ilonstue ACUMMCTPHUYCCKOI'O LICHTPA. Buoino-
THYECKOE 3HAYCHUE ONTHUYCCKOI HN30MCPHUH.

JlomalHee 3aaHue: H3yuyeHUE MaTepraga y4eOHBIX IOCOOUH M YUeOHHKOB, TPOPa0OTKA KOHCIICKTOB, BbI-
MOJIHCHUE 3aJIaHUH 110 METOIUYCCKUM YKa3aHUSAM JJI CAMOCTOSTEIBHON paOdOThI IO AMCHUIUIHHE « XM,

Tema 1.2.
[IpenensHble yr-
JIEBOAOPOIBL.
DTUJICHOBBIE U
JTMEHOBBIE yTJIE-
BOJIOPOIBI.
AneTuneHoBble
YTIIEBOJIOPOIBI.
ApoMaTtudeckue
YIJIEBOAOPOIBL.
[IpuponHsie uc-
TOYHUKH YTJIEBO-
JIOpPOZIOB

Coaep:xaHue y4eOHOTr0 MaTepuaJia

JIEKIIUH, YPOKH

T'omonornyeckuii psix ajgkanoB. [lonsatue 06 yrieBogopogax. OCOOCHHOCTH CTPOCHUS MPEICIIBHBIX yTie-
BOJIOPOJIOB. AJIKaHBI KaK MPEJICTABUTENN MPEJCTbHBIX YTICBOJAOPOIOB. DJIIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIBI METaHa U JIDYTHX alIKaHOB. [ OMOJIOTHUECKHA psiTi M n3oMepus napadpuHoB. HopmansHoe
U Pa3BETBIICHHOE CTPOCHHE YIIIepOHOM Ienu. HoMeHKIaTypa allkaHOB M alKWIBHBIX 3aMmectuTencii. dusu-
YecKHe CBOMCTBA AJIKAHOB. AJTKaHBI B PUPOJIC.

XuMUYecKHe CBOMCTBA ajikaHoB. Peakiny SR-Tuma: ramoreHuposanue (padotel H. H. CeMeHOBa), HUTpOBaHHUE 110
KonoBasioBy. MexaHi3M peakiiy XJIOPUPOBAHUS aJIKaHOB. PeakImu neruapupoBaHusi, TOPSHUS, KaTATUTUIECKOTO
OKWCJICHUS AJIKAaHOB. KpeKHHT alkaHOB, pa3IMUHbIC BUJIBI KPEKUHT, IPUMEHEHUE B MPOMBIIIICHHOCTH. [Tnpomms u
KOHBEpCHS MeTaHa, I30MEPU3AIHs ATKAHOB.

I[MpumeneHne U COCOOBI MOy4eHAS ATKaHOB. O0IaCTH MPUMEHEHUS aJTKaHOB. [[pOMBIIIICHHBIC CTIOCOOBI TIOTY-
YEHUS aJIKaHOB: TIOTyYCHHE U3 MPUPOIHBIX UCTOYHHUKOB, KPEKUHT Mapa(uHOB, MOTYYCHHNE CHHTETUYECKOTO OCH3MHA,
ra3uduKanys yrisi, THIPUPOBaHKe ajIKaHoB. JIabopaTopHbIe CIIOCOOBI MOMYYCHNS aJTKaHOB: CHHTE3 Bropiia, mekap-
OOKCHJIMPOBAHYIE, THIPOJIH3 KapOuIia aTFOMHHHSI.

Huxnoankanbl. ['oMonorudeckuii psji ¥ HOMEHKIATypa IMKJIOANKAHOB, X oOmas ¢opmymna. M3omepus
UKJIOATKAHOB: MEXKKIIACCOBAsI, YIIIEPOJHOTO CKelleTa, reoMeTprdeckas. [lonydenue u Gpu3nMuecKue cBoiicTea
UKJIOATKAHOB. XUMHUYECKHE CBOMCTBA MUKIOANKaHOB. Crienin(uKa CBOWCTB IUKIOAIKAHOB C MAIIbIM pa3Mme-
poMm nukia. Peakimu npucoeIMHEHMs U PAIUKAIBHOTO 3aMEIICHUSI.




T'omosnornyeckuii psaa aaKkeHOB. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIBI 3TUJICHA U ajiKe-
HOB. ['oMotormdeckuii psix u ob1mast hopMyna alKkeHOB. M30Meprsl STHIICHOBBIX YTIIEBOJOPOIOB: MEKKIIACCO-
Bas, YIJIIEPOIHOTO CKeJIeTa, TOJOKEHUS KPaTHOU CBSA3H, reoMeTprudeckas. OCOOEHHOCTH HOMEHKIIATypPhl dTH-
JICHOBBIX YTJIEBOJOPOJOB, Ha3BaHUS BaXKHEUIITUX paaukanoB. Ou3nueckue CBOUCTBA aTKECHOB.

XuMHYeCKHe CBOCTBA aJIKEHOB. DJIEKTPOPWIBHBINA XapaKTep peakIuii, CKIIOHHOCTh K PEaKIUsM IPHCO-
eIUHEHUS, OKUCIICHHS, ToymMepu3anun. [IpaBrnino MapKkoBHHKOBA M €T0 JIEKTPOHHOE 000CHOBaHME. Peakiim
rajoreHUPOBaHUS, TUAPOTATIOTCHUPOBAHUS, TUApaTaluy, TuapupoBanus. Mexanusm AE-peakuuit. [lonstue o
peakiusax nonuMepusanud. ['openue ankeHoB. Peakuiuy OKHUCIIEHUS B MATKUX U XKECTKUX yCIOBUAX. Peakius
Baruepa u ee 3HaUcHME I OOHAPYKEHUS HEMPEACTBHBIX YTIICBOIOPOIOB, MTOTYICHHUS TITUKOJICH.
IIpumeHeHNe W CMOCOOBI MOJIyYeHHS AJKEHOB. VICIoNb30BaHUE BBICOKOW PEaKIMOHHON CIIOCOOHOCTH ai-
KCHOB B XMMHYECKOW MPOMEBINIIEHHOCTH. [IpuMeHeHne 3TuieHa W mpornwieHa. [IpoMbIUIeHHBIE CITOCOOBI
MTOJIYICHHSI aJTKCHOB. Peakiny meruapupoBaHUs W KPEKHHTA ajKeHOB. JlabopaTopHBIE CIOCOOBI MONTYUICHHS
aJIKEHOB.

Anxkanuensl. [loHsTre u KinaccuuKanus TUSHOBBIX YTIICBOIOPOJIOB IO B3aMMHOMY PACIIONIOKCHHUIO Kpat-
HBIX cBs3el B Mojiekynne. OCOOEHHOCTH DJIEKTPOHHOTO M IMPOCTPAHCTBEHHOTO CTPOCHHS COTPSDKEHHBIX JHC-
HOB. [loHsATHE O T-37IEKTPOHHON cucTeMe. HoMeHKIaTypa JUSHOBBIX yTIeBOAOPOI0B. OCOOCHHOCTH XUMHYE-
CKUX CBOMCTB COINpPSDKCHHBIX JHEHOB KaK CIEACTBUE MX DIEKTPOHHOro crpoeHus. Peakxuuu 1,4-
npucoenuneHus. [lomumepunsanus nueHoB. CriocoObI MOTyYeHUs] TUCHOBBIX YIIIEBOAOPOAOB: pabotel C. B.
JleGenera, meruapupoBaHKE aTKaHOB.

OcHOBHbIE MOHATHS XUMHUHM BbICOKOMOJIEKYJSIPHBIX COeJUHeHMI (HAa mMpUMepe MPOIYKTOB MOJUMeEpPH-
3al[UM AJIKEHOB, AJTKAJUEHOB U UX raJIOreHNPOou3BOAHbIX). MOHOMEp, OJUMED, PEAKIMs HOTUMEPHU3ALUY,
CTETeHb TOJTUMEPH3AIINU, CTPYKTYPHOE 3BeHO. THIIBI OJTUMEPHBIX IIETICH: JIMHEHHBIC, Pa3BETBIICHHBIE, CIITH-
ThIe. [loHATHE O CTEepeOPEryIAPHBIX MmoauMepax. IlomuMepsl TEPMOIIaCTUYHEBIE H TepMOpeaKTHBHEIC. [Ipen-
CTaBJICHUE O IUTacTMaccax u anacroMepax. [lonudTUICH BRICOKOTO U HU3KOTO JaBJICHU, €T0 CBOMCTBA U MpU-
Menenue. Karanuzaropsl Lurnepa—Harra. [lonunponuneH, ero npuMeHeHue U cBoiicTBa. ['amoreHnconep-
JKallue TOoMMMeEphl: TedoH, MmonMMBHHUWIXIOpHA. Kayduyku HartypaiabHbld M CHHTeTHYecKHe. CoImoJMMepbl
(OyTanmueHCTHPONBHBIN KaydyK). Bynkanuzanus kay4yka, pe3uHa U 300HUT.




TI'omoornyeckmii pAa aIKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE ALIETWIIEHA U IPYTHX allKH-
HOB. ['oMomormueckwii psim u obmas dopmyna amknHOB. HOMEHKIIaTypa amneTHJIEHOBBIX YTIIEBOIOPOJIOB.
N3omepus MexknaccoBasi, yriepoIHOro

CKEJIeTa, TIOJIOKEHHSI KPaTHOM CBS3H.

XuMH4YecKue CBOCTBa U MPUMeHeHUe aJKMHOB. OCOOCHHOCTH PEaKITuii MPUCOSAMHECHUS 110 TPOWHOM yT-
nepoa-yriepoaHoit cszu. Peakiua Kyuepona. [IpaBmio MapKkoOBHHKOBA TPUMEHUTENBHO K arleTuieHaM. [lo-
JIBIDKHOCTh aTOMa BOAOPOJA (KUCIOTHBIE CBOHCTBA ankuHOB). OKHcIieHHE anKHMHOB. Peakiusi 3eIHHCKOTO.
[IpuMmeHeHne aneTUIICHOBBIX yTiieBogopoAoB. [lonuBuaMNanerar.

Hoayuenne ankunoB. [lonydenue aneTnieHa MAPOIN30M METaHA B KAPOUITHBIM METOJIOM.

Hedrb. Haxoxnaenue B nmpupoae, coctaB U (pusznueckue cBoiicTBa HeTu. TOIIMBHO-3HEPreTHYECKOE 3HAUe-
Hue HepTu. [IpoMbinuieHHas nepepadoTka HepTH. PexTrdukanus HedhTH, OCHOBHBIE (HPAKIUU €€ Pa3leIICHHS,
UX WCIIONB30BaHue. BropuuHas mepepaborka HedTenpoaykToB. PekTrdukanus Ma3yta npyu YMEHBIICHHOM
nasneHnd. Kpexkunr HedrenpomykroB. Paznuunblie Buasl Kpekunra, padotsl B. I'.Illyxosa. U3zomepusauus
AIKaHOB. AJIKWJINPOBaHKE HEMPEACIbHBIX yriIeBo1opoAoB. Pudopmunr Hedrenponykros. KauectBo aBTOMO-
OomnpHOTO TOTTBa. OKTAaHOBOE YHCIIO.

Ipupoaublii 1 monmyTHbIA HedTsiHOI ra3pl. CpaBHEHHE COCTaBa MPUPOTHOTO M MOIYyTHOTO Ta30B, UX IPaK-
TUYECKOE UCTIOIb30BAHHE.

Kamennsblii yroab. OCHOBHBIE HAaIIPaBJIEHHUS HCIOIB30BaHNS KaMEHHOTr0 yriid. KokcoBaHne KaMEHHOro yriisd,
BaXHEHIIINE MPOAYKTHI 3TOTO IpoIlecca: KOKC, KAMEHHOYTOJbHAs CMOJIa, HaJcMObHas Bojaa. CoeanHeHus,
BBIJIETISIEMBIE U3 KAMEHHOYTOJIbHOW cMOJIBL. [IpoTyKTHI, Moyyaemble U3 HaJCMOIBHON BOABI. DKOIOTMYECKUE
ACTEKThI JOOBIUH, IEPEePadOTKU U UCTIOJIb30BAHUS TOPIOYHX HCKOTIAEMBIX.

JJABOPATOPHAS PABOTA. Yrnesonoponsl.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

IIpumepHasi TeMATHKA BHEAYUTOPHBIX CAMOCTOSITEIbHBIX PadoT:

Haxosxnenue B mpupoze, coctaB U puzndeckue cBoicTBa HepTH. TOIUIMBHO-3HEPreTHYECKOE 3HAYCHUE
HedTr. OCHOBHBIC HANPABIICHUS UCTIONB30BAHUS KAMEHHOTO yriisi. KokcoBaHue KaMEHHOTO YTJIsl, BaXKHEHIITNE
POAYKTHI 3TOTO MpoLEecca: KOKC, KAMEHHOYTOJIbHAs CMOJIa, HAJCMOJIbHAS BOJA.

Jomainnee 3ajanue: N3ydcHue MaTtepuana y4eOHBIX TOCOOUH U y4eOHHKOB, MPOPaOOTKa KOHCIIEKTOB, BbI-
TIOJIHEHUE 33JJaHUH TI0 METOIMYECKIM YKA3aHMSAM JJIsl CAMOCTOSATEIIbHON pabOTHI IO JUCIUIUIMHE «XUMUS»

Tema 1.3. T'un-
POKCHITEHBIE CO-
eIMHEHUS

Conep:xaHue y4e0OHOIro MaTepuaJia

JIEKIIUH, YPOKH

Ctpoenne u kiaaccupukanusa cnuproB. Knaccudukanys cnupToB MO THITY YIJIEBOJOPOMHOTO paivKana,
YHUCITy TUAPOKCHIIBHBIX TPYII U THITY aTOMa YTJIEPOJa, CBSI3aHHOTO C THUAPOKCUIIBHOM Tpynmon. DIeKTPOHHOE
U TIPOCTPAaHCTBCHHOE CTPOCHUE THIPOKCUIHHOW TPYMIEI. BiusHUE CTpOCHHS CIUPTOB HAa UX (DU3HUYECKUE
CBOMCTBAa. MeXMONECKyIIpHAsS BOJIOPOJHAS CBSA3b. [ OMOIOTHYECKUI PSIl MPEACTHHBIX OJHOATOMHBIX CITHp-
ToB. M30Mepus 1 HOMEHKJIATypa alKaHoJIOB, UX o0mas Gpopmyna.

XuMHYeCKHe CBOMCTBa ajakaHOJ0B. PeakimoHHass CHOCOOHOCTH TMpPENENbHBIX OJHOATOMHBIX CIHPTOB.
CpaBHEHHE KUCIIOTHO-OCHOBHEIX CBOMCTB OPraHUYECKHUX M HEOPTaHMYECKUXCOSAMHEHUH, copepkammx OH-
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TPYNIy: KACIOT, OCHOBaHWH, aM()OTEPHBIX COSAMHEHUH (BOJBI, CIUPTOB). Peakinu, moaATBEep KIAIOIINE KIC-
JIOTHBIE CBOMCTBA CIIMPTOB. Peakiny 3amenieHus THAPOKCHIIBHOM Ipynmbl. MeXMONEKYIIpHAast TeTuapaTaIis
CITUPTOB, YCIOBUS

o0Opa3oBanus POCTHIX 3(UPOB. CloKHBIC 3(HUPHI HEOPTAHUYESCKUX M OPTaHUYECKUX KUCIIOT, PEaKIUu dTepH-
¢dukanyn. OKHCICHUE U OKUCIIUTENLHOE IETUAPUPOBAHUE CITUPTOB.

Crnoco0bl moJiyuyeHHsi CIMPTOB. [ MApOIN3 raloreHaIkanoB. | napartaius alkeHoB, YCIOBUS €€ MMPOBEISHUS.
BoccranoeneHrne kapOOHMIIEHBIX COSAMHECHUH.

OTaenbHbIE MPEACTABUTEIH AJIKAHOJIOB. METaHOII, €ro MPOMBIIIICHHOE MOJIyYeHUE U IPUMEHEHUE B TIPO-
MBIIUIEHHOCTH. bronornyeckoe neiicteue meraHona. Crernuduaeckre crocoObl MOMyUYeHHS 3TUIOBOTO CIHp-
Ta. DU3HONIOrHYECKOE ICHCTBHE ITAHOIIA.

MHoroaroMHble cHHPTHL. 30Mepuss U HOMEHKIIATypa TPEJCTaBUTENCH JBYX- M TPEXaTOMHBIX CIIHPTOB.
Oco0eHHOCTH XUMHUYECKUX CBOHCTB MHOTOATOMHBEIX CIIMPTOB, X KadeCTBEHHOE OOHapykeHue. OTmenbHbIe
MIPEICTABUTEIHN: STUICHIIINKONb, TIUIEPHH, CITOCOOBI X TOJTYYeHHS, IPAaKTHIECKOe TPUMEHEHHE.

DeHoJ1I. DICKTPOHHOE U TIPOCTPAHCTBEHHOE CTpocHHE (heHoa. B3auMHOE BIIMSHUE apOMaTHYECKOTO KOJbIla
U THAPOKCUJIBHOM TPYIbl. XUMHUYECKHE CBOHCTBA (PeHONA KaK (DYHKIMS €ro XMMHUYECKOTO CTpOeHHUsA. bpo-
MupoBaHHue (heHoNa (KadeCTBEHHAS PEakIilvs), HUTPOBaHHE (MMHKPHHOBAs KHUCIIOTA, €€ CBOMCTBA W MpPUMEHE-
nue). O6pa3oBaHNe OKPAIICHHBIX KOMIUIEKcoB ¢ noHoM Fe’'. IMpumenenue denona. Iomyuenue denoma B
MTPOMBIIIUICHHOCTH.

JIABOPATOPHAS PABOTA. Criupthl 1 peHOJIBI.

CAMOCTOATEJBHASA PABOTA OBYUYAIOIIIUXCSA

IIpuMepHasi TeMATHKA BHEAYAUTOPHBIX CAMOCTOSTEILHBIX padoT: CriocoOb! moaydeHus cupToB. [ w-
pOJIN3 TaJIOTEHANIKAHOB. [ MapaTanus ankeHoB, YCIOBUs €€ MpoBeneHus. BoccTaHOBICHHE KapOOHMIIEHBIX CO-
€ IUHEHUIL.

JlomamHee 3aaHue: W3yYCHHUC MaTepHalia yUeOHBIX TIOCOOMI B yIeOHUKOB, MPOPaOOTKa KOHCTICKTOB, BBI-
MOJTHEHUE 33JJAaHUH 110 METOJMYECKIM YKa3aHHUSM ISl CAMOCTOSITEIIEHOW Pa0OTHI 1O TUCIUTUIAHE «XHMUSI»

Tema 1.4. Annae-
TUABI U KETOHBI

Conep:xaHue y4eOHOTr0 MaTepuaJia

JIEKIMHU, YPOKHU

T'omouiornyeckue psiabl ajbJerHA0B U KeTOHOB. [oHATHE 0 KapOOHWIIBHBIX COCAMHEHHSX. DIIEKTPOHHOE
CTpOeHHUE KapOOHWIIBHOM Ipymmbl. M3oMepus 1 HOMEHKJIAaTypa ajbIeruaoB U KeToHOB. Pu3nueckue cBoiicTBa
KapOOHUIIBHBIX COCTMHEHHM.

XuMHnyecKkue CBONCTBA AIbAETrHI0B U KETOHOB. PeakIMOHHAs CIIOCOOHOCTh KapOOHWIILHBIX COCITUHECHUI.
Peakiiuun okuclieHHs ajbIerHIOB, KAUECTBEHHBIE PEaKIMK Ha allbJACTHIHYIO TPYIy. Peakiuy NmoJIuKOH/ICH-
caumu: odpasoBanue peHoaohopManbACTHIHBIX CMOJL.

I[IpumMeHeHHe H MoJiy4eHHe KAapOOHWIBLHBIX coelnHeHUil. [I[puMeHeHre anbIeru 0B U KETOHOB B OBITY U
IIPOMBIIIUICHHOCTH. AJIBICTH/IBI M KETOHBI B IpHupoae (3pupHbie Macia, pepoMonsl). [TonyueHue kapOOHHIIb-
HBIX COCOUHEHUI OKHCIICHHEM CIMPTOB, THApATallieil ajJKUHOB, OKHUCICHHEM YIIeBOJAOpoAoB. OTAenbHbIC
NpPEACTABUTEIH ANbICTHIOB U KETOHOB, crielidpuyeckre cnocoObl X MOTY4YEeHHUs U CBOHCTBA.

JJABOPATOPHAS PABOTA. Anpaerunsl 1 KETOHEL.
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CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCSA

IIpumepHas TeMaTHKA BHEAYyAUTOPHBIX CAMOCTOAITEIbHBIX padoT: [IpuMeHeHne anbaeruoB U KETOHOB B
OBITY M IPOMBIIIICHHOCTH. AJIBJICTH/IBI M KETOHBI B TIpupoie (3dupHbIe Macna, depomonsl). [Tonydyenue kap-
OOHWJIBHBIX COCTUHCHUN OKUCICHUEM CITUPTOB, THApATAIUCH AIKHHOB, OKUCIICHUEM YTIIeBOA0POa0B. OT-
JICTBHEIC MTPEJICTABUTENN alIbJCTHUIOB U KETOHOB, CIIEIM(PUIECKHUE CIOCOOBI UX MOJyYEHUS B CBOMCTBA.

JlomamHee 3aaHue: W3yYCHHUC MaTepHalia yUCOHBIX TIOCOOMI B yIeOHUKOB, TPOPadOTKa KOHCTICKTOB, BBI-
TIOJTHEHUE 33J]TAaHUH 110 METOJMYECKIM YKa3aHHUSM ISl CAMOCTOSITEIIEHOW Pa0OTHI 10 TUCIUTUIAHE «XHMUSI»

Tema 1.5. Kap6o-
HOBBIC KHCJIOTHI U
UX TPOM3BOIHBIC

Conep:xaHue y4eOHOTr0 MaTepuaJia

JEKIHUHU, YPOKHA

I'oMosiornyeckuii psiji MpeaeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [ToHsATHE 0 KapOOHOBBIX KHC-
J0Tax W UX Kiaccuukamus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIIBHOM rpymbl. ['oMorto-
THYCCKUAN PSIT IPEACTBHBIX OTHOOCHOBHBIX KapOOHOBEIX KHCIIOT, UX HOMEHKIJIATypa W HU30Mepusi. MexmoIre-
KYJISIpHBIC BOJOPOJHBIC CBSA3M KapOOKCHUJIBHBIX TPYIII, MX BIHSHUE Ha (DU3MUYCCKHE CBOHMCTBA KapOOHOBBIX
KHUCJIOT.

XuMnyecKkue CBOiiCTBa KapOOHOBBIX KHUCJIOT. Peakiuu, WIUTIOCTPUPYIOIINE KHUCIOTHBIE CBOMCTBA U UX
CPaBHEHHE CO CBOMCTBAMH HEOPraHMUYECKUX KUCIIOT. OOpa3oBaHue (hyHKIIMOHAIBHBIX IIPOU3BOJHBIX KapOo-
HOBBIX KHCIIOT. Peakiuu arepudukanum. ARTHIPHUIE KapOOHOBBIX KUCIIOT, UX IMOTYYCHUE U IPUMEHEHNE.
Cnoco0bl moJrydeHusi KapooOHOBBIX KHCJIOT. OTae/bHbIe MpeIcTABUTEN U UX 3HadYeHne. O0mme crnoco-
OBI TIOJTYYCHHUS: OKHCICHUE aJTKaHOB, aJIKCHOB, IIEPBUYHBIX CIIUPTOB, alIbIACTHIOB. BaskHeWe mpeacTaBuTe-
JIM KapOOHOBBIX KHCJIOT, UX OMOJIOIMYECKas pojib, CCHM(PHUECKUE CITOCOOBI MOIyUYEHHUs, CBOMCTBA U MPUME-
HEHUE MYPaBbUHOH, YKCYCHOM, MaJIbMUTUHOBON M CTEapUHOBOM; aKpUJIOBOM M METAaKPHUIOBOM; OJICUHOBOM,
JIMHOJIECBOU U JTUHOJIEHOBOM; I[aBeaeBOM; OEH30MHOI KHUCIIOT.

Caoxnblie 3¢upbl. CTpoeHHEe U HOMEHKJIATYPa CIOXKHBIX 3(UPOB, MEKKIIACCOBas H30MEPHS ¢ KapOOHOBBIMHU
kucnoramMu. CriocoObl MOYYeHUs CIOXKHBIX 3(UpoB. OOPaTUMOCTh pEaKIIUU ITSPUPUKAIUN U (PAKTOPHI, BIIU-
SIFOIIME Ha cMelneHue paBHoBecus. OOpa3oBaHue CIOXHBIX monuddupoB. [lomurtunenrepedranar. JlaBcan
KaK MPEICTAaBUTEITh> CHHTETHYCCKUX BOJIOKOH. XUMUYECKHAE CBONCTBA U IPUMECHECHHE CIIOKHBIX d(OVHPOB.
Kupbl. Xupsl kak cinoxHbie 3¢ups! riniepuHa. KapOoHOBbIE KUCIOThI, BXOIAIIME B COCTaB KUPOB. 3aBH-
CHMOCTh KOHCHCTEHIIUU KHUPOB OT UX COCTaBa. XMMHUYECKUE CBOMCTBA UPOB: THIIPOJIN3, OMBUICHUE, THAPU-
poBanue. bruoorndeckast poiib )KHPOB, UX HCIOIL30BaHNE B OBITY M IPOMBIIIIICHHOCTH.

Coun kap60oHOBBIX KHCJIOT. Mpbuta. CriocoObl MOJyUYeHHsI COJICH: B3aMMOJCHCTBHE KapOOHOBBIX KHCIIOT C
MeTaJlJIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMH, COJISIMH; IICIIOYHOW THAPOIU3 CIIOKHBIX dPUPOB. XHUMH-
YECKUE CBOHCTBA COJICH KapOOHOBBIX KHCIIOT: THIPOJIN3, PEAKIIMH HOHHOTO 0OMeHa. Mblia, CYyIITHOCTh MOFO-
mero neicTBusa. OTHOIICHUE MBIIA K KecTKoHW Bojae. CuaTeTndeckue Moromue cpeactsa — CMC (meTepren-
ThI), UX IPEUMYIIECTBA M HETOCTATKH.

JIABOPATOPHASA PABOTA. Kap6oHOBBIE KUCTIOTBI, JKUPBI U MBLIA.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCSA

I[IpumepHasi TeMaTHKA BHEAYANTOPHBIX CAMOCTOSATEIbHBIX PadoT: MexXMOIeKyIsIpHbIC BOAOPOIHBIC CBSI-
3M KapOOKCHIIBHBIX TPYII, X BIMsSHHE HA (U3NYECKHE CBOWCTBA KAPOOHOBBIX KHUCIOT. XHMMHUYECKUE CBOM-
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CTBa U IPUMEHECHHE CJIOKHBIX 3(pHupoB. bruomornveckas posib KUPOB, UX UCIOIH30BAHNE B OBITY U MTPOMBIIII-
JICHHOCTH. MblJ1a, CYITHOCTh MOIOIIETro JeicTBHsl. OTHOIIEHNEe MbUIA K JKeCTKOH Bojie. CHHTETHYECKHE MOFO-
e cpenctBa — CMC (meTepreHThl), UX MPEUMYIIeCcTBa U HEAOCTATKH.

Jomainnee 3ajanue: M3yueHUE MaTepuaia Y4eOHBIX MOCOOH U yUeOHUKOB, MPOpaObOTKa KOHCIIEKTOB, BBI-
NOJHEHHUE 3aJaHHUi M0 METOAMYECKHM YKa3aHUSAM I CAMOCTOSITENBHON PabOThI MO TUCHUIUINHE «XHUMUSI»

Tema 1.6. Yrie-
BOJIBL.

Conep:xaHue y4e0OHOIro MaTepuaJia

JEEKIINU, YPOKHA

MonsTue 06 yraesogax. Kinaccudukamnus yrieBonoB. MoHO-, - U IOTUCAXaPUIbI, TPEICTABUTEIN KaXI0H
TPYIIIBI YTIIEBOJIOB. bruonornyeckas poJib YriieBOJIOB, HX 3HAYCHUE B KU3HH YeJIOBEKa M OOIIECTRa.
Momnocaxapuabl. CTpoeHue U onTHYecKas H30MEepHUsl MOHOCaxapuIoB. X Kiaccu(uKaius mo 9uciry aTOMOB
yTIepo/ia U MPUPOie KapOOHWIBHOH Tpyrel. @opmynel Dumiepa u Xeyopca Ui H300paxeHUsT MOJIEKYI MO-
Hocaxapuaos. OTHeceHne MoHocaxapuaoB K D- u L-psagy. Bakueimue mpencraButrend MOHO3. |7ToKo3a,
CTPOCHHE €€ MOJICKYJIbI U (hu3nyecKue cBoiicTBa. TayroMepust. XMMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU 110
ANBJICTHTHOW TpyMIe («CepeOpsHOT0 3epKajia», OKUCICHHWE a30THOW KHCJIOTOW, THApUpOoBaHuUE). Peakiuun
TJIFOKO3BI KAK MHOTOAQTOMHOTO CITUPTA: B3aMMOJCHCTBUE TITFOKO3bI ¢ THapokcuaoM menu (I1) mpu komHaTHOMN
TeMIIepaType U HarpeBaHuU. Pa3nmudHbie THITBI OpOXKEHUS (CIUPTOBOE, MOJIOYHOKHCIIOE). [I1I0K03a B IpHUpoIe.
buonoruueckas pois U MpUMEHEHUE MTIOKO3bl. DPYKTO3a Kak U30Mep IoK03bl. CpaBHEHUE CTPOCHUS MOJIe-
KYJIbl 1 XHMAYECKUX CBOMCTB TIIFOKO3bI U (hPYKTO3bI. DpyKTO3a B IPUPOJIE U €€ OMoIorudeckas poib. [IeHTo-
3bl. Pu603a 1 ne30kcupr603a Kak MpeJICTABUTENN albIoneHTo3. CTpOeHHE MOJICKYIL.

Hucaxapuabl. Ctpoenue aucaxapuaoB. Crocod codIeHeHus UKIOB. BoccTaHaBIMBAIONINE M HEBOCCTAHAB-
JMUBAIOIINE CBOMCTBA NMCAXapHUIOB KaK CIEACTBUE COWICHEHUs LuKIa. CTPOCHHE U XMMUYECKHUE CBOMCTBA
caxapo3sbl. TexXHOIornIecKue OCHOBBI IPOU3BOJICTBA caxapo3bl. JIakTo3a 1 MabTO3a Kak H30MEpHI Caxapo3bl.
Hoaucaxapuapl. OOmiee crpoeHre nonucaxapuaos. CTpoeHre MOJEKYIBI KpaxMalia, aMUJIo3a U aMHJIOCK-
TuH. OU3nUYecKkue CBOWCTBA KpaxMaia, ero HaXOXJEHHE B MPUPOJAC U Ouonormyeckas posb. [nmukoreH. Xu-
MHUYECKHE CBOMCTBa Kpaxmaina. CTpoeHHE 3JIEMEHTAapHOIO 3BE€HA LICIUTIONO3bl. BiAusSHUE CTPOCHUS MOIUMEp-
HOW 11en Ha QU3WYecKHe W XUMHUYECKUE CBOWCTBA IEIUTIONO3bI. [ MAPOIH3 IEIUTI0N03bl, 00pa30BaHUe CII0XK-
HBIX 3()UPOB C HEOPTaHWYECCKHUMH M OPraHMYECKUMHU KUCIOTaMH. [loHSATHE 00 MCKYCCTBEHHBIX BOJOKHAX:
alleTaTHOM IIeNIKe, BHCKo3e. HaxoxneHwe B mpupojae U OHOJOrHYecKas poiib Ieunosio3sl. CpaBHEHUE
CBOMCTB Kpaxmaja ¥ HEeTI0I036I.

JIABOPATOPHASA PABOTA Vrnesonsl.

CAMOCTOATEJBHASA PABOTA OBYUYAIOIIUXCA

I[IpumepHasi TeMaTHKA BHeAyIUTOPHBIX CAMOCTONTEJNBHBIX padoT: [loHsTHE 00 MCKYCCTBEHHBIX BOJIOK-
Hax: aleTaTHOM IueJsike, Bucko3e. HaxoxaeHue B npupoje u Ouojorudeckas posb Lesaosossl. CpaBHEHHE
CBOMCTB KpaxMaJia 1 LIeJII0JIO3bI.

Jomainnee 3ajanue: N3ydcHue MaTtepuana y4eOHBIX TOCOOUH U y4eOHHKOB, MPOPaOOTKa KOHCIIEKTOB, BbI-
MTOJTHEHHUE 3a/JaHUK IO METOJMYECKUM YKa3aHHUAM JUIsl CAMOCTOSITETIbHOM paboThl IO AUCHUILIHHE « XM

Tema 1.7.
AMWHBI, aMHHO-

Conaep:xaHue y4e0OHOI0o MaTepuaJa

JIEKIINMHU, YPOKH
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KHCJIOTBIL, OCIKH

Kaaccudukauus u nzomepusi amuHoB. [Tonstue 06 amunax. [lepBuunbie, BTOPUYHBIE U TPETUYHBIC AMHUHBL.
Krnaccudukanms aMrHOB 10 THITY YTII€BOJOPOAHOTO pajiuKaia M YUCITy aMHHOTPYIIT B MoJieKyse. ['omosoru-
YeCKUe PSIbI MPEACTbHBIX ATU(aTHISCKUX U apPOMAaTHIECKUX aMUHOB, H30MEPHsI 1 HOMEHKJIATypa.
XHuMHYecKHe CBOICTBA aMHUHOB. AMUHBI KaK OPraHU4ECKHE OCHOBAHMSA, UX CPABHEHHE C aMMHAKOM M JApY-
TMMH HEOPraHMYECKUMH OCHOBaHUSIMHU. CpaBHEHHE XMMHUYECKUX CBOHCTB alM(aTHIECKUX U apOMAaTHYECKUX
amuHOB. OOpa3zoBaHue aMHUI0B. AHUIMHOBBIE KpacuTenu. [IoHsaTHe o cuHTeTHYecKuX BosoKHax. Ilonnamuast
Y TIOJIMAMHTHBIE CHHTETUYECKHE BOJIOKHA.

[pumenenue u noxyyenue amuHoB. [lonyuenne amunos. Pabotst H. H. 3ununa.

AMUHOKHCJIOTHI. [loHATHE 00 aMHHOKHCIOTAX, NX Kilaccupukanus u ctpoeHne. OnTudeckas H30MepHus o.-
aMUHOKHCI0T. HOMEHKIaTypa aMMHOKHUCIIOT. JIBOICTBEHHOCTHh KUCIIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U
ee nmpuuuHbl. bunongpueie nousl. Peakuun konaeHcanuu. IlentuaHas cBsa3p. CHHTETHYECKHE BOJIOKHA: Ka-
npoH, sHaHT. Knaccudukanus BosokoH. IlonyyeHue aMMHOKHCIIOT, UX IPUMEHEHUE U Ouosiorudeckast GyHK-
1ML,

Beakn. benkn xak npuponHsie nonuMmepsl. [lepBudHas, BTOpUYHAs, TPETUUHAS U YETBEPTHYHASI CTPYKTYPBI
6enxoB. PUOPMILTAPHBIE U TIIOOYIApHBIE OeNKn. XUMUYECKHE CBOWCTBA OEJIKOB: TOpEeHHe, ICHATYpaIys, TH -
poJsin3, KauecTBEHHbIE (I[BETHBIC) peakiun. bronornueckue GpyHkumu O0enkoB, UX 3HaYeHHE. benku kak KoM-
noHeHT nun. [Ipobiema OeIKOBOTO TONIOAHMS U ITYTH €€ PELICHUSI.

JIABOPATOPHAS PABOTA. A3oTcojepxaiiie COeIMHESHUS U OCIIKH.

CAMOCTOSATEJBHASA PABOTA OBYYAIKOIIIUXCHA:

IIpumepHasi TeMAaTHKA BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX padoT: CHHTETHYECKHE BOJIOKHA: KalpOH,
sHaHT. Knaccudukarst BonokoH. [lorydeHne aMHMHOKUCIIOT, X MIPUMEHEHUE W OMONIOTHYecKast (yHKITHSL.
Buonoruueckue ¢pyHkmnu 6emkoB, ux 3HadeHue. bemku kak kommoneHT numny. [IpoGiema 6enkoBOro roI0aa-
HUS ¥ ITyTH €€ PEIICHHUS.

JlomamHee 3aaHue: M3yYCHHUC MaTepHalia yUCOHBIX TIOCOOMI B yIeOHUKOB, MPOPA0OTKA KOHCTICKTOB, BBI-
MOJTHEHNE 3aJTAHUH 110 METOIMYCCKUM YKa3aHUSM JJI CAMOCTOSATENBHON paObOThI O JUCIUILINHE « X UMUSD»

Tema 1.8. A3ort-
coJIepKaIue re-
TEePOITMKINICCKUE
COCIMHCHMSL.
HyxiennoBbie
KHCJIOTEL.
Brnonorunuecku
aKTHUBHEIC COC/IH-
HEHUS.

Conep:xaHue y4eOHOIro MaTepuaJia

JIEKIIUHA, YPOKH

HyxienHoBbie KHCI0THI. HyKIenHOBBIE KHCIOTHI Kak MPUPOJHBIE MONMMEpHl. HyKIIeoTuapl, ux CTpoeHue,
npumMepsl. AT u AJI®, nx B3auMonpeBpallieHue U posb 3Toro nporecca B npupoae. [lonsrue [IHK n PHK.
Crpoenune JIHK, ee nepBuunast u BropuuHas crpykrypa. Padoter @. Kpuka u JI. Yorcona. Kommiemenrap-
HOCTb a30THCThIX ocHOoBaHui. Pemukarus JTHK. Ocodennoctu crpoeruss PHK. Tunbt PHK 1 ux 6uonoruye-
ckue ¢pynkuun. [lonsatre o Tponynom koje (komone). buocunres Oemnka B )KUBOH KieTKe. [ eHHass HHXEeHepUs
u OuorexHomnorus. TpaHcreHHble POPMbI PACTCHUH W )KHBOTHBIX.

®epMmeHThl. [ToHsATHE 0 PepMeHTax KaK 0 OMOIOTHIECKUX KaTanm3aTopax 0emkoBoit mpupoabl. OcoOeHHOCTH
CTPOCHUS U CBOMCTB B CPaBHEHHH C HEOpraHMYECKUMH KaTanuzartopamu. Kmaccudukauus pepmentos. Oco-
OCHHOCTH CTPOEHHS U CBOWMCTB ()EPMEHTOB: CENEKTHBHOCTH U I(PPEKTHBHOCTh. 3aBUCHMOCTH AKTUBHOCTU
(bepMeHTOB OT TemriepaTypbl U pH cpenbl. 3HadeHre GpepMEHTOB B OHOJIOTHH U MIPUMEHEHUE B MPOMBIIILICH-
HOCTH.
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Butamunbl. [Toustie o ButamuHax. Mx kmaccudukanus u obo3nauenrne. Hopma moTpeOiIeHUs] BUTAMUHOB.
Bomopacteopumeie (Ha npuMepe ButaMuHoB C, rpynmnel B u P) u sxupopacTBopumbie (Ha IpUMEpPE BUTAMU-
HOB A, D u E). ABUTaMUHO3BI, THTICPBUTAMUHO3BI U THIIOBUTAMHUHO3EI, HX TPO(IIIaKTHKA.

T'opmonbl. [ToHATHE 0 TOPMOHAX KaK OMOJOTHYECKM aKTHBHBIX BEIIECTBAX, BHIMOIHSIOMINX SHAOKPUHHYIO
PETYJISINIO KHU3HEACATEILHOCTH OpraHnu3MoB. Kitaccudukaus ropMOHOB: CTEPOUJIBI, IPOU3BOIHBIC AMHHO-
KHCJIOT, TIOJUIENITHIHBIE H OeITKOBble TOpMOHBI. OT/eNbHBIE MPEICTABUTENN: CTPAINOI, TECTOCTEPOH, HHCY-
JIVH, a{pCHAITHH.

Jlekapcra. TlonsiTue 0 ekapcTBaX Kak XMMHOTEPANEBTHUYCCKUX Tpernaparax. KpaTkue MCTOPHUYECKHE CBe-
JICHHsI O BOSHUKHOBCHUU W Pa3BUTHUH XMMHUOTEPANNH. [ pyIITbI JIeKapcTB: CyabPaMuabl (CTPENTOIH/T), aHTH-
OvoTHKH (TICHUIWUINH), aHTUIUPETUKA (aCTIUPUH), aHATBIeTUKK (aHATBIUH). MEXaHu3M JEeHCTBHUS HEKOTO-
PBIX JIEKapCTBEHHBIX MPEMapaToB, CTPOCHHE MOJIEKYII, MTPOrHO3UPOBAHUE CBOWCTB HA OCHOBE aHATH3a XMMH-
YEeCKOro CTpOeHUs. AHTHOHOTHKH, UX KIacCU(UKAIHS [0 CTPOCHHUIO, THITY H CIICKTpY JeiicTBus. be3onacHsie
CII0COOBI MPUMEHEHHS, JICKAPCTBCHHBIC (POPMBI.

CAMOCTOATEJBHASA PABOTA OBYYAIOIUXCA

I[IpumepHasi TeMATHKA BHEAYTUTOPHBIX CAMOCTOATEIbHBIX padoT: bruocunTes Genka B )KUBOW KIIETKE.
'eHnas nHkeHepusi U OMOTEXHONIOTHUS. 3HaUeHue (hepMEHTOB B OMOJIOTUH M IPUMEHEHHUE B TIPOMBIIUICHHO-
ctu. TpaHcreHHbIe QOPMBI PACTCHHUH W KHBOTHBIX. ABUTAMUHO3bI, THIIEPBUTAMUHO3BI H THITOBUTAMHHO3bI, UX
npoduaakTiKa. MexaHnu3M JIeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPETNapaToB, CTPOSHHE MOJIEKYII, TPOTHO-
3MpPOBAHME CBOMCTB HA OCHOBE aHAJIM3a XUMHYECKOTO CTPOCHHUSI.

JlomamHee 3ajaHue: W3yYCHHUC MaTepHalia yUeOHBIX TIOCOOMI B yIeOHUKOB, TPOPa0OTKA KOHCTICKTOB, BBI-
MOJTHEHNE 3aJJAHUH 110 METOIMICCKUM YKa3aHUSM JJI CAMOCTOSATEIBHON paObOThI O JUCIUILINHE « X MU

UHIWBULYAJIBHBIA TIPOEKT

Koncynbranuu

Bcero B nepsomM cemectpe

96

2 ceMecTp

Paznen 2. O6mas U Heopraunyeckasi XuMus

Tema 2.1.
XuMusg — Hayka o
BEIIECTBaX

Coaep:xaHue y4eOHOTr0 MaTepuaJia

JIEKIIUU, YPOKHU

CocraB BemlecTBa. Xummuieckue 3aeMeHTB. CrocoOBbl CYIIECTBOBAHHMS XWMHUYECKUX 3JIEMEHTOB: aTOMBI,
MPOCTHIC U CIIOKHBIC BEIleCTBA. BelecTBa MOCTOSIHHOTO U NIEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTa-
Ba BEIIECTB. BeriecTBa MOJCKYJISPHOTO M HEMOJEKYJISIPHOTO CTpoeHUs. CriocoObl OTOOPaXKEHUsI MOJICKYIL:
MOJICKYJISIPHBIE U CTPYKTYpHBIE GOPMYJIBL.

HU3mepenue BemecTBa. Macca aTOMOB M MOJEKYJ. ATOMHas eAWHHUIA MacChl. OTHOCUTEIIBHBIC aTOMHAs U
MOJIEKYJIsIpHast Macchl. Kon4yecTBO BelecTBa M €IMHUIIBI €r0 U3MEPEHMUsI: MOJIb, MMOJIb, KMOJIb. Yucio ABo-
rajipo. MonsipHast Macca. CTeXHOMETpHUYECKHE 3aKOHBI U TIOHSITHS XUMHUH.

ArperaTHble COCTOSIHUS BellecTBa. TBepaoe (KpUCTaITUUEcKoe H aMOphHOE), KUJIKOEe U Ta3000pa3Hoe ar-
peraTHbIC COCTOSIHUS BEUIECTBA. 3aKOH ABOTaJpO M €ro CIEACTBHsI. MOJSIpHBINM 00hEM BEIIECTB B ra3000pas3-
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HOM cocTtosiHur. OObeTMHEHHBIN ra30BbIi 3aKOH U ypaBHeHHe MenaeneeBa—Knaneiipona.
Cmecn BemecTB. Pasinuus Mexay cMecsIMM M XMMHYECKMMU COeMHEHUsIMHU. MaccoBas U 0ObeMHas 10JIU
KOMIIOHEHTOB CMECH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIUXCA

HpnMepHaﬂ TEMATHKA BHCAYIUTOPHBIX CaAMOCTOATEIbHBIX paﬁoT: CTCXI/IOMCTpI/I‘{eCKI/Ie 3aKOHBbI U IIOHA-
THA XUMHWMH.

I[OMalHHee 3a/laHMe: BBINIOJIHECHNE 3aJaHUi 110 METOJMICCKUM YKa3zaHuAM JJ1d CaMOCTOSATEIILHOU pa60TI>I 110
JAHUCIHUIIIINHE «XHAMUSI»

Tema 2.2. Tlepuo-
IUYECKUN 3aKOH U
Ilepuoaunueckas
cucreMa
XHUMHUYECKHX dJIe-
menToB /1. W.
Menpgeneena.

Copep:xaHue y4eOHOTr0 MaTepuaJia

JIEKIIUHA, YPOKH

OTKpBITHE MEPHOANYECKOTO 3aK0HA. [Ipenrnochuiku: HakomIeHHe (aKTOIOTHUECKOTO MaTepuana, paboThl
npenmectsenHukoB (M. B. Jlebepetinepa, A. 3. [llankyprya, [Ix. A. Hetonenaca, JI. 1O. Metiepa), che3n xu-
MukoB B Kapmcpyn, muuroctabie kadectBa [l. . MenneneeBa. Otkpeitue JI. . Menneneessim [leprommde-
CKOI'0 3aKOHa.

IMepuoguyeckuii 3aK0H U cTpoeHue aTomMa. 3otomnel. COBpeMEHHOE MOHSATUE XUMUYECKOTO 3JIEMEHTA. 3a-
koHOMepHOCTE I'. Mo3mu. CoBpeMeHHas (popmynupoBka Ilepuogudeckoro 3akoHa. [leprogmdeckas cucrema
U cTpoeHue aroma. Ou3mueckuii CMBICI TOPSIIKOBOTO HOMEpa 3JE€MEHTOB, HOMEPOB TpymIibl U nepuosa. [le-
pUOANYECKOE U3MEHEHUE CBOMCTB AJIEMEHTOB: pajlyca aToMa; SHEPTUU MOHHU3ALUU; AIEKTPOOTPULIATEIHHO-
ctu. [IpruurHbI U3MEHEHUS METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB 3JIEMEHTOB B TpyHnax U Meprojax, B
TOM 4Hclie O0NpIuX U cBepxOompmmx. 3Hadenne Ilepronndeckoro 3akoHa u [leproamyaeckoil cucTemMsl Xu-
Muyeckux 3nmeMeHToB JI. . MenaeneeBa Juist pa3BUTHS HAYKH U MOHUMAHUSI XUMUYECKOM KapTUHBI MUpA.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCSA

IIpumepHasi TeMaTHKA BHEAYAUTOPHBIX CAMOCTOAATEIbHBIX padoT: 3HaueHue [leproamueckoro 3aKoHa U
Ilepuonuueckoit cucteMbl xumudeckux 3neMenToB J[. . MenneneeBa A pa3BUTHS HAYKU U TIOHUMAaHUS
XUMUYECKON KapTHUHBI MUPA

Jomainnee 3ajanue: N3ydcHue MaTepuana y4eOHBIX TOCOOUH U y4eOHHKOB, MPOPaOOTKa KOHCIIEKTOB, BbI-
HOJIHEHUE 33J]aHUH TI0 METOIMYECKIM YKA3aHUSAM IJIsl CAMOCTOSATEIIbHON pabOThI IO JUCIUIUIMHE « XUMUS»

Tema 2.3. Ctpoe-
Hue atoma. Ctpo-
CHHE BEILECTBA.

Copep:xaHue y4eOHOTr0o MaTepuaJia

JIEKIMHU, YPOKHU

ATOM — cJi0kHas yacTHA. J[0Ka3aTenbCcTBa CIIOKHOCTH CTPOSHUS aTOMa: KaTOIHBIE M PEHTT€HOBCKUE JTTy-
yh, Goroddhdexr, panroaKTUBHOCTh, 3aeKTponu3. [lnaHerapHas mozens atoma . Pesepdopma. Crpoenue
atoma 1o H. bopy. CoBpemMeHHBIE NPEACTAaBICHUS O CTPOEHHH aToMa. KopmyCKyJsIpHO-BOJIHOBOH Iyaln3M
4acTUI] MUKPOMHpA.

CocTtaB aToMHOro siapa. HykiaoHBI: TPOTOHBI B HEHTPOHBI. 30TOMIBI M HYKIHABL. Y CTOWYHBOCTD SIIEP.
DJIeKTPOHHAsA 000/104Ka aToMOB. [loHATHE 00 AIIEKTPOHHOM OPOUTAIH U BIEKTPOHHOM obiiake. KBaHTOBBIE
yHcia: TiaBHOe, opouTansHoe (M0OOYHOE), MArHUTHOE U CIIMHOBOE. Pacmpenenenne 3JeKTPOHOB 0 dHEpre-
TUYECKUM YPOBHSM, TIOJYPOBHSIM U OPOUTAIISIM B COOTBETCTBHH C MPUHIIMIIOM HaWMEHBIIIEH SHEPTUH, MIPHH-
runoM [aynu u npasuiioM ['yHna. DNeKTpoHHBIE KOHOUTYpAIMH aTOMOB XUMHUYECKUX DIIEMEHTOB. BaseHT-
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HBIC BO3MOXKHOCTH aTOMOB XMMUYECKUX 3JIEMEHTOB. DJIEKTPOHHAS KIIACCU(PUKAINSI XUMHUECKUX IEMEHTOB:
s-, p-, d-, f-3IeMeHTEI.

ITonsiTue 0 XMMHYECKOI CBA3U. TUIBI XUMUUYECKUX CBS3EH: KOBAJICHTHAS, HOHHAS, METAIUIMYECKAsl U BOJO-
poaHasi.

KoBanenTHasi xumudeckasi CBsi3b. /[Ba MexaHuW3Ma oOpa30BaHUS 3TOH CBS3U: OOMEHHBIM M JOHOPHO-
akuenTopHbeli. OCHOBHBIE MapaMeTpsl ATOTO THMA CBS3U: IJIMHA, MPOYHOCTH, YTOJ CBS3U WJIM BaJCHTHBIN
yroi. OCHOBHBIE CBOMCTBAa KOBAJIGHTHOM CBSI3U: HACBHIILIEHHOCTb, MOJISIPU3YEMOCTh U MPOYHOCTh. DIEKTPOOT-
pUIATENLHOCT U KIacCH(UKAIMs KOBAICHTHBIX CBA3CH MO 3TOMY MPU3HAKY: MOJSIpHAS W HETOJSIpHAS KOBa-
JeHTHBIE CBs3U. [1OJSIPHOCTH CBSI3M M MOJSIPHOCTH MOJIeKyIbl. Croco0 TepeKphIBaHuUS JIEKTPOHHBIX OpOHTa-
Tiel 1 KitacCU(pUKAIUS KOBAICHTHBIX CBSI3€H 110 3TOMY MPHU3HAKY: G- U M-CBsI3U. KpaTHOCTh KOBaJICHTHBIX CBSI-
3eil U KIaccupUKaIus WX M0 STOMY MPHU3HAKY: OJWHApPHEIC, JIBOWHBIC, TPOWHBIC, MOTYTOPHBIC. TUIBI KPH-
CTAJJTMYECKUX PEIIETOK y BEIIECTB C 3TUM THUIIOM CBSI3W: aTOMHBIE U MOJIEKYIsipHbIe. DH3nyecKnue CBONCTBA
BEIIECTB C ATUMHU KPUCTAJUINIECKIMH PEIIETKAMHU.

Honnas xumuueckasi cBsizb. KpailHuii ciyuail KOBaJeHTHOW TMOJISIPHOM CBs3M. MexaHW3M 00pa3oBaHUs
MOHHOH cBsi3U. VIOHHBIE KPUCTAITHYECKHUE PEIIETKH M CBOMCTBA BEIIECTB C TAKUMH KPHUCTAIIAMH.
MeTa/uinueckasi XuMudeckasi cBa3b. OCOOBIN THIT XMMHYECKOW CBSI3U, CYIICCTBYIOIIMM B MeETaulax H
criaBax. Ee ominuusa u cXoACTBO ¢ KOBaJCHTHOW M MOHHOM cBsi3aMu. CBOMCTBA METaUIMUECKON CBs3U. Me-
TaJUIMYECKUE KPUCTAJUTMUECKHUE PEIIETKU U CBOMCTBA BEIIECTB C TAKUMH KPUCTAJIAMHU.

Bonopoanasi xumMu4eckas cBs3b. MexaHn3M 00pa3oBaHus Takoi cBsa3u. Ee kiaccudukariys: MexXMOICKYIIIpHas
U BHYTPUMOJICKYJISPHAs BOJOPOJHBIC CBA3U. MONEKyIsIpHbIe KPUCTAIUIMYECKUE PEIIETKU sl 3TOr0 TUIA CBS3U.
Du3nuecKre CBOMCTBA BEILIECTB ¢ BOJOPOJHOM CBsI3bI0. bronorudeckast poiib BOJOPOAHBIX CBSI3CH B OpraHu3allui
CTPYKTYp OrononumepoB. ExvHas nmpuposa XUMUYECKHX CBsI3eH: HaJTMYIHE Pa3IUYHBIX TUTIOB CBSI3EU B OJJHOM Be-
IIECTBE, IEPEX0/1 OJJHOTO THIIA CBSI3H B IPYTOH U T. II.

Kommiiekcoo0pa3zoBanue. [loHstue o KOMIUIEKCHBIX coequHeHUsX. KoopauHanmoHHOe YHCIIO KOMILIEKCO-
oOpa3oBarensi. BHyTpeHHss n BHemHss cdepa KoMIuiekcoB. HOMEHKIaTypa KOMIDICKCHBIX coenHeHui. Ux
3Ha4YECHHE.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

IIpumepHas TeMaTHKAa BHeAyIUTOPHBIX CAMOCTOSITEIbHBIX padoT: bromorndeckas poiab BOAOPOIHBIX CBSI-
3eil B OpraHm3aliy CTPyKTyp OuomnonnmMepoB. Enunas mpuposa XUMUYIECKUX CBSI3€i: HATMYUE Pa3NdHbIX THUIIOB
CBsi3ell B OJTHOM BEIIIECTBE, IEPEXO/I OAHOTO TUTA CBA3U B JPYTOM U T. 1.

I[OMaIIIHee 3alaHue: N3y4YCHHUE MaTCpHraja y‘-Ie6HI>IX rnocoouii u y‘l€6HI/IKOB, npopa60TKa KOHCIICKTOB, BbI-
IIOJTHCHUC Ba,Z[aHI/If/’I M0 MCTOAUYCCKHUM YKA3aHUAM IJIA CaMOCTOSATEIbHON pa6OTI>I 110 JUCHUIIJINHEC «XHAMUSI»

Tema 2.4. ITomu-
Mepsl. Jlucnepc-
HBIE CUCTEMBI

Conep:kaHue y4e0HOro MaTepuaJia

1,2

JIEKIIUHA, YPOKH

Heopranuveckue nmojsumepsl. [lomumepsl — IpoCThie BEIIECTBA ¢ ATOMHOW KPHUCTAUITMYECKOM PElIeTKOM:
AJUTOTPOIIHBIC BUJOM3MEHEHUs yriiepoja (anmas, rpadur, kapOuH, QyuiepeH, B3auMOCBI3b THOPHIU3AIIUU
opOuTaneil y aToMOB yTiiepojia ¢ IPOCTPAHCTBEHHBIM CTPOSHUEM AJUIOTPOIHBIX MOAM(DHKAIINIA); CEJIEH U Tel-
Jyp HENO4Ye4yHOro cTpoeHus. Ilonumepsl — CIOXKHBIE BEHIECTBA C aTOMHOM KPHUCTAJUTMYECKOW pPElIeTKOM:
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KBapIl, KpEMHE3EM (IMOKCHUIHBIE COeIMHEHUS] KPEeMHUS ), KOPYH[ (OKCH/I aJIOMHHUS) U aJTIOMOCHIIUKATHI (T10-
JIeBBIE IIINATHI, CJIFOJIA, KAOIKH). MuHepasl ¥ ropHble oposl. Cepa miactuueckas. MuHepanbHOE BOJIOKHO
— acOecT. 3HaYeHHE HEOPraHMYECKUX MPUPOJHBIX IOJUMEPOB B (HOPMHUPOBAHMH OIHOHN M3 I'€OJIOTHYECKUX
0007104eK 3eMIi — JIMTOCQEPHI.

Opranunyeckue nojuMepsl. CriocoObl UX MOJIyYEHHS: PEAKLUK IOIMMEPU3alMi U PeaKkLu MOJIMKOHIEHC Ca-
y. CTpyKTyphl [OJMMEPOB: JMHEHHbBIC, pa3BETBICHHbIE U NPOCTpaHCTBEHHbIE. CTPYKTypHUpPOBAaHUE IIOJIH-
MEpOB: BYyJKaHU3alMs KaydyKoB, AyOJjieHHe OENKOB, OTBEP)KICHHE TOJMKOHACHCAIIMOHHBIX ITOJUMEPOB.
Knaccugukanys noJuMepoB 1o pa3indHbIM TpU3HAKaM.

ITonsiTHe 0 aucnepcHbIX cucTeMax. Knaccudukanus AUCIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHOTrO
COCTOSIHUS AUCTICPCUOHHOM Cpelbl U TUCTIEPCHOM (asbl, a TakkKe M0 pazMepy ux dacTull. [ pybonucnepcHsie
CHCTEMBI: IMYJBCHUH W CYCIIEH3UH. TOHKOAUCIIEPCHBIE CHUCTEMBI: KOJUIOMIHBIE (30JIM M Tel) U MCTHHHBIC
(MONeKyIsIpHBIE, MOJIEKYJISIPHO-NOHHBIE U HOHHBIE). Dddekt Tunmansa. Koarymsanus B KOIIOHIHBIX pacTBO-
pax. CuHepe3uc B rejsx.

3HadYeHHe AUCNEPCHBIX CHCTEM B KUBOW W HEKMBOH NPHpoOJe W NMPAKTHYECKOW KU3HHM 4eI0BeKa.
OMyJIbCUU U CYCIIEH3UH B CTPOUTENILCTBE, MUIIEBOM U MEIULIMHCKON MPOMBIIIIEHHOCTH, KocMeTHKe. buoio-
TrMYecKUe, MEAULIMHCKUE U TEXHOJIOIMYECKHUE 301U, 3HaUeHHe rejiell B opraHu3alyu xKuBoil Mmarepuu. buoso-
THYECKHUE, MUILEBBIC, MEIUIUHCKUE, KocMeTndyeckue renu. CuHepe3uc Kak (PakTop, ONpEeAENAIONINi CPOK
TOJHOCTH NPOAYKIWHU Ha OCHOBE reneil. CBepThIBaHKE KPOBH KaK OMOJIOTHUECKUI CHHEPE3HC, €0 3HaUCHHE.

JIABOPATOPHAS PABOTA JlucniepcHble CUCTEMBI

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

I[IpumepHasi TeMaTHKa BHEAyAUTOPHBIX CAMOCTOSITEIbHBIX PadoT: -

Jdomaimnee 3aganue: -

Tema 2.5. Xumu-
YECKUE PEaKInu.

Conep:xaHue y4e0OHOro MaTepuaJa

JEEKIINU, YPOKHA

Knaccupukanusa XuMu4eCKUX peakuuid B OpraHu4eckoil U Heopranudeckoil xumuu. [louarue o xumu-
yeckoi peaknuu. Peaknunm, naynime 0e3 M3MEHEHHUS Ka4eCTBEHHOTO COCTaBa BEIIECTB: aJUTOTPONHU3ALHUS U
uzoMepusanus. Peakium, uayime ¢ U3MEHEHUEM COCTaBa BEILECTB: MO YUCIY U XapaKTepy pearupyrommx 1
00pa3yroIUXCcs BEIMIECTB (pa3IokKeHMsI, COSIUHEHUS, 3aMeIleHUs,, OOMEHA); M0 U3MEHEHHUIO CTEIICHEH OKWC-
JICHUSI 3JIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE 1 HEOKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINN); TI0
TerioBoMy 3 (deKTy (3K30- U FHAOTEPMUUECKHE); 1Mo (a3e (TOMO- ¥ TeTEpPOreHHBIC); M0 HAIpaBJICHUIO (00pa-
TUMBIC U HEOOpPATUMBIC); 110 WCIIOJIB30BAHUIO KaTaMM3aTopa (KaTAIMTUYCCKHE U HEKATATUTHYECKHUEL); 110 Me-
XaHu3MY (paJuKaibHbIe, MOJIEKYISPHBIE H HOHHEIE).

BeposiTHOCTh NMPOTEeKaHUS XHUMHUYECKUX peakumii. BHyTpeHHAsA 3Heprus, sHTajblus. TermioBoi 3dekT
XUMHUYECKUX peakiuil. TepMoxumuueckue ypaBHeHUs. CTaHIapTHAS SHTAIBINS PEakiuil 1 00pa3oBaHUs Be-
miecTB. 3akoH . . ['ecca u ero cienctBusi. DHTPOIHS.

Ckopocth XuMHYecKUX peakuuii. [lorstre o ckopoctu peakiuii. CKOpOCTh TOMO- M TETEPOTEHHON peak-
uuu. DHeprus aktuauuud. GakTopsl, BAUSIONIUME HA CKOPOCTh XUMHUUECKON peakuuu. [Ipupoaa pearupyromux
BeniecTB. Temnepatypa (3akoH Bant—I odda). Konnentparus. Katanuszatopsl n karaan3: TOMO- U TE€TEpO-
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TeHHBIH, X MeXaHU3Mbl. DepMEHTHI, X CPaBHEHHE C HEOPTaHUYECKUMHU KaTaau3aTopaMu. 3aBUCHMOCTH CKO-
POCTH peakurii OT TOBEPXHOCTH COMPUKOCHOBEHUS pearupyronux BEIIeCTB.

O0paTuMoCTh XMMHYECKHX peakiuii. XuMHyeckoe paBHoBecue. [[oHATHE O XMMHUYECKOM PaBHOBECHH.
PaBHOBecHBIC KOHIICHTpaNWU. JJMHAMUYHOCTh XUMHUYECKOTO paBHOBecHs. DaKTOPHI, BIUSIONINE HA CMEIICHUE
paBHOBecCHs: KOHIICHTpaIws, AaBlieHue, Temneparypa (nmpunnun Jle HlaTtense).

JJABOPATOPHASA PABOTA Xumunueckoe paBHOBECHE

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

IIpumepHas TeMATHKA BHEAYAUTOPHBIX CAMOCTOSITEILHBIX PA00T: 3aBUCUMOCTH CKOPOCTH PEaKIUil OT
pa3Tu4YHBIX (aKkTOpoB. DaKTOPHI, BIHUSAIOIINE HA CMEIICHUE PAaBHOBECHSI: KOHIICHTPAIHUS, TaBICHUE, TEMIIEpa-
typa (mpuaIyn Jle Hlatense).

Jomainnee 3ajanue: M3yueHHE MaTepHaia Y4eOHBIX MOCOOMIA U yUeOHUKOB, MPOpaObOTKa KOHCIIEKTOB, BBI-
NOJHEHHUE 3aJaHUH 10 METOAMYECKHM YKa3aHUSAM I CAMOCTOSITENBHON PaOdOThI MO TUCHUIUINHE «XHUMUSI»

Tema 2.6. Pac-
TBOPBI

Conaep:xaHue y4e0OHOIo MaTepuaJia

JIEKIIUHA, YPOKH

IMonsitue o pactBopax. PU3MKO-XUMHUUECKasl IPUPOJA PACTBOPEHUS U PAaCcTBOPOB. B3aumoselicTBre pacTBo-
pUTENS U pacCTBOPEHHOTO BelecTBa. PacTBopuMocTts BemiecTB. CriocoObl BBIPAXKEHUST KOHIIGHTPAIMH PacTBO-
POB: MaccoBast I0JIsi paCTBOPEHHOT'O BEIIeCcTBa (MPOIIEHTHAS ), MOJISIPHAS.

Teopus 3JeKTPOJIUTHUYECKOH Auccounanuu. MexaHnu3m AUCCOLMALNY BEIIECTB C PA3IMUYHBIMU TUIIAMU XU-
MUYECKHX CBsi3el. BKIlag pyCCKUX YYEHBIX B Pa3BUTHE MPEIICTABICHUH 00 3JIEKTPOIUTUICCKON UCCOIHAIINY.
OCHOBHBIE TOJIOKEHUS TEOPHH AJIEKTPOIUTHUECKOH nucconmanii. CTeneHb 3IeKTPOIUTHIECKON IUCCOoIna-
U U QakTopsl e 3aBucuMocTd. CHIBHBIC W CPEIHUE AJIEKTPOIUTHI. Jluccommarus Boasl. BogopoaHsbiii mo-
kazarenb. Cpejia BOAHBIX PACTBOPOB JIEKTPONIHUTOB. Peakinu oOMeHa B BOJHBIX PACTBOPAX 3JICKTPOJIUTOB.
I'maponu3 kak o0MeHHBIH mpouecc. HeoOpatumelii THAPOIIN3 OPraHUIECKUX W HEOPTAaHUUECKHUX COCIHHE-
HUH M €ro 3Ha4YCHHE B MPAKTUYCCKOM JCITEILHOCTH 4enoBeka. OOpaTuMbIil ruapou3 cojeil. CTyrneHuaThiin
ruaponus. [IpakTrdeckoe nmpuMeHeHne Tuapou3a. [ uapons opraHndeckux BenlecTB (OSIKOB, KUPOB, yIiie-
BOJIOB, MOJMUHYKIICOTUI0B, AT®D) 1 ero Ononormueckoe u npakTudeckoe 3HaueHue. OMBUICHUE KUPOB. Peak-
1IUST STePUPUKAIIH.

JIABOPATOPHAS PABOTA. Dnektponutrdeckas quccornuanus. [ 'uaponms coneit

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCSA

IIpuMepHass TeMAaTHKA BHeAayJUTOPHBIX CAMOCTOSITEJLHBIX padoT: [MIponn3 OpraHUYECKUX BELICCTB
(OenkoB, KUPOB, YIIEBOAOB, MONMHYKICOTHIOB, AT®) u ero OHOIIOTHYECKOE W TPAKTHYECKOE 3HAYCHHE.
OwmbuieHue KUpoB. Peaknus srepudukanuu.

JlomanrHee 3aqaHue: N3yuyeHUE MaTepraia y4eOHBIX TOCOOUH M YIeOHUKOB, TPOPaOOTKa KOHCIIEKTOB, BhI-
MOJIHEHUE 3aJIJaHU 10 METOIMYCCKUM YKa3aHUSIM JJI CAMOCTOSTEIBHON paOOThI 110 JUCIUILIMHE « X UMDY

Tema 2.7. Okuc-
JINTEIHHO-
BOCCTAHOBUTEIIb-
HBIC PEAKI[UH.

Conaep:xaHue y4e0OHOIro MaTepuaJa

JEKINU, YPOKHA
OxucIuTebHO-BOCCTAHOBUTEIbLHBIE peakuun. CTeneHb OKUCICHUS. BOCCTaHOBUTENU M OKHUCIMUTEIH.
OkxwuciieHne U BOCCTAHOBIIEHNE. BayKHEHIIIE OKUCIUTEN U BOCCTAHOBUTEIN. BOCCTAHOBUTEILHEIE CBOMCTBA
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ONeKTpOXUMHYE-
CKUE NPOLIECCHI

METaJUIOB — MPOCTHIX BelecTB. OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIJIOB — MPOCTHIX
BemecTB. BoccTaHOBUTEIBHBIC CBOWCTBA BEIIECTB, OOPAa30BAaHHBIX dJIEMEHTAMHU B HHU3IICH (OTPHUIIATEIHLHON)
crerieHn okucieHns. OKUCITUTENbHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMH B BBICHICH (ITOJIOXKH-
TENBHOMN) cTeneHN OKucieHUs. OKUCIUTEIbHBIE M BOCCTAHOBUTEIBHBIC CBOWCTBA BEINECTB, 00Pa30BaHHBIX
3JIEMEHTaMH B POMEXYTOUHBIX CTETICHSIX OKUCIICHUSI.

Kinaccudukanusi oKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. Peaknnyn MeXaTOMHOTO M MEXMOJEKY-
JISIPHOTO OKHUCJICHUSI-BOCCTAHOBJICHUS. Peakinu BHYTPUMOJICKYJSIPHOTO OKHCIICHUS-BOCCTAHOBJICHMS. Peak-
MU CaMOOKHCIICHUSI-CAMOBOCCTAHOBIICHUSI (JIMCIIPOTIOPIIMOHUPOBAHUS). METOIbI COCTaBIICHUS YpaBHEHUI
OKHCIIUTEbHO-BOCCTAHOBUTENBHBIX peakuuid. MeTton 3nmeKTpoHHOoro OanaHca. BrnusHue cpempl Ha MpoTeKa-
HHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

XuMHnyecKue UCTOUYHMKM TOKA. DICKTPOJHbBIC MOTEHIUANBL. Psil cTaHIAPTHBIX 3JIEKTPOIHBIX MOTCHIIMAIOB
(PMEKTPOXUMHUYECKUHN s HAIPSHKCHUH MeTaIIOB). ['abBaHHYECKHE DIIEMEHTBI U TIPUHIUTIB UX padoThl. Co-
CTaBJICHHE TallbBAaHMYECCKHUX 3JeMeHTOB. OOpa3oBaHKe TralbBAaHHYECKUX Tap MpPU XHUMHUYECKUX Mpoleccax.
lanbpBaHWYECKHWE 3IEMEHTHI, NMPUMCHSIEMBIC B JKU3HHM: CBUHIIOBas aKKyMyJIATOpHas Oarapes, HHKEIb-
KaJIMHEBbIC OaTapeH, TOTUTMBHBIC SJIEMEHTEI.

DJIEKTPOJIU3 PacIJIaBOB M BOJAHBIX PACTBOPOB 3JIeKTPOJUTOB. [Iporieccsl, mpoucxosmue Ha KaTole U
aHo/ie. YPaBHEHHUS ANEKTPOXUMHUUECKUX MPOLIECCOB. DIEKTPOIN3 BOJIHBIX PaCTBOPOB C MHEPTHBIMH 3JIEKTPO-
JaMu. DJIEKTPOJIN3 BOJAHBIX PACTBOPOB C PACTBOPUMBIMHU dJIeKTpoaamu. [IpakTudeckoe mpuMeHEHUE YIEKTPO-
nmn3a.

JIABOPATOPHAS PABOTA. OKiCIHTEI,HO-BOCCTAHOBUTEIBHBIC PEAKITHH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIUXCA

IIpumepHas TeMaTHKa BHEAYAUTOPHBIX CAMOCTOSITEIbHBIX Pa00T: XYMUYECKHE UCTOYHUKH TOKA. DJIEK-
TPOJIN3 PACILUIABOB U BOJAHBIX PACTBOPOB JIEKTPOJIUTOB.

JlomamHee 3aaHue: M3yYCHHUC MaTepHalila yUCOHBIX TIOCOOMI B yIeOHUKOB, MPOPa0OTKa KOHCTICKTOB, BBI-
MOJTHEHNE 3aJTAHUH 110 METOIMYCCKUM YKa3aHUSM JJI CAMOCTOSATENBHON paObOThI O JUCIUILINHE « X MU

Tema 2.8. Knac-
cudukamus Be-
miectB. [IpocThie
BEIIICCTRA.

Coaep:xaHue y4e0OHOI0 MaTepuaJia

JIEKIIUHA, YPOKH

Knaccudukanusi Heopraumdecknx BemiectB. [IpocTeie u ciiokHbIe BemiecTBa. OKCHIBI, UX Kiaccupuka-
s, [unpokcuasl (OCHOBaHMS, KUCIOPOICOACPKAIINE KUCIOTHI, aM(pOoTepHbIe THUAPOKCUABI). KucinoTel, ux
kinaccudukaips. OcHoBaHus, X Kiaaccudukamnus. Coiu cpeHue, KUCIIbIe, OCHOBHBIC U KOMILJICKCHBIC.
Metauibl [lonoxeHnne METaIOB B IEPUOANYECKON CHCTEME U OCOOCHHOCTH CTPOSHUS UX aToMOB. [IpocThie
BEIIECTBA — METAJUIbI: CTPOCHHE KPUCTAIIOB M METajUTMdecKas XUMUYeckas CBs3b. OOmue (uzmueckue
CBOMCTBa METAJUIOB M UX BOCCTAHOBHUTEIHHBIE CBOMCTBA: B3aMMOCHCTBHE C HEMETaUTaMU (KHCIOPOIOM, Ta-
JIOT€HaMH, CEPOil, a30TOM, BOJIOPOAOM), BOJOH, KHCIOTAMH, PACTBOPAMH COJIEH, OpraHIMYECKUMHU BEIIeCTBAMHU
(cnmpramu, ramoreHaNKaHaMu, EHOIOM, KUCIOTaMu), miesnodaMu. OKCHIIBI U THAPOKCHABl METAJUIOB. 3aBU-
CHUMOCTh CBOWCTB 3THUX COCIUHCHHI OT CTEIICHEH OKUCIICHWS METaUIOB. 3HAUCHHE METAJIOB B MPUPOAC U
JKU3HU OPTaHU3MOB.

Koppo3ust metayuios. [lonstiue kopposuu. XuMudeckas KOppo3us. DIEKTpoXuMudeckas kopposus. Croco-
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OBI 3aIIUTHI METAJLIOB OT KOPPO3HUH.

Oomme cnocodbl MOJIyYeHHsl MeTANJI0B. MeTtaisl B ipupoae. MeTalmyprus U €€ BUIBL: MHUPO-, THAPO- U
JIEKTPOMETAILUTYPIHsl. DIEKTPOJIN3 PaCIUIaBOB M PACTBOPOB COEAMHEHUI METAIIOB M €ro MPaKkTUIeCKOoe 3Ha-
YEHUE.

Hemetanasl. [lonoxenne HemetamioB B Ilepmommueckoil cucTteMe, OCOOCHHOCTH CTPOCHHS MX aTOMOB.
DIEKTPOOTPUIIATENIFHOCTD. biaropojiHbie Ta3bl. DIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B U 0CO-
OCHHOCTH UX XMUMUYECKHUX U (PU3UYECKUX CBOHCTB. Hemeramibl — mpocThie BemecTBa. VX aToMHOE U MoJe-
KYJISIPHOE CTpPOCHUE UX. AJUIOTpomnus. XUMUYECKUE CBOMCTBA HeMeTauIoB. OKUCIUTENbHBIE CBOMCTBA: B3au-
MOJICHCTBHE C METaJJIaMH, BOAOPOJOM, MEHEE DJIEKTPOOTPUIIATEIbHBIMA HEMETAIIIaMH, HEKOTOPBIMH CIIOXK-
HBIMH BelleCTBaMU. BOCCTaHOBHUTENBHBIEC CBOWCTBA HEMETAJLIOB B PEAKIUAX C (PTOPOM, KUCIOPOAOM, CIIOXK-
HBIMH BEIIECTBAMU — OKHCIUTEISIMU (230THON M CEPHOMN KUCIOTAMH U JIp.).

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

le/lMepHafl TEMATHKAa BHCAYIUTOPHBIX CAMOCTOATEIbHBIX paﬁoT: CBOMCTBA IIPOCTHIX BEIICCTB METAJIJIOB
U HCMCTAJIJIOB

Jomainnee 3ajanue: N3y4dcHrue MaTepuana y4eOHBIX TOCOOUH U y4eOHHKOB, MPOPaOOTKa KOHCIIEKTOB, BbI-
NOJIHEHHUE 33JaHUH 110 METOAMYECKUM YKa3aHUAM Ul CAMOCTOSITENbHON PabOThl 10 TUCUUIUIMHE «XHUMUS»

Tema 2.9. OcHOB-
HBIC KJIACCHI HEOP-
TaHUYECKUX H Op-
TaHHYECKUX CO-
CIMHCHUMN

Conep:xaHue y4e0OHOIro MaTepuaJa

JEKINU, YPOKHA

Boagopoanbie coequneHuss HeMeTa10B. [lomydeHre aMMuaka 1 XJI0pOBOAOPOIa CHHTE30M U KOCBEHHO. Du-
3u4yecKkre cBorcTBa. OTHOIIEHHE K BOJE: KHUCJIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl U aHTHAPUIBI KAPOOHOBBIX KHCJIOT. HeconeoOpasytomniue u coneoOpasyromue okcubl. Kucmaort-
HBIC OKCHJIBI, MX CBOWCTBa. OCHOBHBIC OKCHIBI, UX CBOIMCTBA. AM(OTEpHBIC OKCHJIBI, MX CBOWCTBA. 3aBHCH-
MOCTh CBOMCTB OKCHJIOB METAJIJIOB OT CTCIICHH OKUCICHHS. AHTHAPUIL KapOOHOBBIX KHCIOT KaK aHAJIOTH
KUCJIOTHBIX OKCHIOB.

Kuciorsl oprannyeckue u Heopranudeckue. KuciaoTel B CBETE TEOPUU SIAEKTPOIUTHUECCKON AUCCOLMALIUN.
Kucnoter B cBeTe mporonuTrdeckoi Teopuu. Kiaccubukamums opraHUMYECKUX W HEOPTaHHMYCCKHX KHCIOT.
OO6mume cBOWMCTBA KHUCIOT: B3aUMOJICHCTBIEC OPTaHMYCCKUX M HEOPTaHWIECKUX KHCIOT ¢ METaUTaMH, OCHOB-
HBIMH ¥ aM(OTEPHBIMU OKCHUIAMH U TUAPOKCUIAMH, COJIIMU, 0Opa30BaHUE CIOXKHBIX 3QUpoB. OcoOEHHOCTH
CBOMCTB KOHLICHTPUPOBAHHOM CEpPHOM U a30THOU KHUCIIOT.

OcHoBaHUSI OpraHuveckue U Heopranmdeckue. OCHOBAHHSI B CBETE TCOPHH AICKTPOITUTHICCKON TUCCOITH-
aruu. OCHOBaHUS B CBETE MPOTONHUTUIECKON Teopuu. Kinaccudukanus opraHu4eckux U HEOPraHMYECKUX OC-
HOBaHMN. XMMUYECKHE CBOHCTBA IIEIOUYCH U HEPACTBOPUMBIX OCHOBaHMA. CBOWCTBA OSCKUCIOPOIHBIX OCHO-
BaHMIA: aMMHaKa ¥ aMUHOB. B3anMHOE BIIMSTHHE aTOMOB B MOJICKYJIC aHUIJIMHA.

AM@oTepHbIe OPraHuYecKNe U HEOPraHUYEeCKHe coequHeHuss. AMGBOTEpPHBIC OCHOBAHUS B CBETE IMPOTOJIH-
TUYECKOU TeopuH. AM(POTEPHOCTh OKCUIOB M THIPOKCUJIOB MEPEXOTHBIX METAIIOB: B3aMMOJCHCTBUEC C KHC-
JIOTAMU U ILIEJIOYaMH.

Coaun. Knaccudukanmsi 1 XuMuIecKue CBOMCTBa coyieil. OcOOCHHOCTH CBOWCTB COJICH OpraHMYEeCKUX M HEop-
TaHWMYECKUX KHUCIOT.
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I'eHeTnueckasi CBA3b MEKAY KJIaCCAMH OPraHWYECKUX H HeOPraHuvdecKux coenmuennii. [lonsrue o rene-
TUYECKOH CBSI3M U T€HETUYECKUX PsiIaX B HEOPTaHWYECKOW U OpraHu4YecKord XuMuu. [ eHeTnueckue psjibl Me-
Tayta (Ha mpuMepe KaNbIVsl | Kele3a), HeMeTauia (Cepbl U KPEMHUS), IIEPEXOTHOTO dIeMeHTa (1uHKa). e-
HETUYECKUE PSAJIbI U TCHETUYECKAs CBSA3b B OPraHMYCSCKON XMMUW. ETMHCTBO MUpa BENIECTB.

JJABOPATOPHAS PABOTA. XuMmnyeckne CBOICTBA KIACCOB HEOPraHUYECKUX BEIIECTB.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

le/lMepHafl TEMATHKAa BHECAYIUTOPHBIX CAMOCTOATEIbHBIX pa60T: TlonsTHE O TEHETUYECKOU CBS3U U T'e-
HCTUYCCKUX psAdax B HeOpFaHPI‘-IeCKOﬁ )41 OpFaHHHCCKOﬁ XHUMHH. E,Z[I/IHCTBO MUpa BCUICCTB

Jomainnee 3ajanue: N3ydcHue MaTepuana y4eOHBIX TOCOOUH U y4eOHHKOB, MPOPaOOTKa KOHCIIEKTOB, BbI-
HOJIHEHUE 33JaHUH 0 METOMYECKIM YKA3aHMSAM JJIsl CAMOCTOSATEIHbHONW pabOThI IO JUCHUIUIMHE «XHMUSI»

Tema 2.10.
XuMud dJIeMEH-
TOB

Conep:xaHue y4e0OHOIro MaTepuaJa

JEEKIINU, YPOKHA

s-Onemenmoi

Bonopoa. /[BoiicTBeHHOE MMOJ0KEHUE BOJAOPOAA B Mepuojnydeckoil cucteme. M3oromnsl Bomopoaa. Tskenas
Boga. OKUCIUTENbHBIE U BOCCTAHOBUTENIBHBIC CBOMCTBA BOJIOPOJA, €0 MOIYYEHUE U MpuMeHeHue. Poib Bo-
JIopojia B *KUBOHM M HEXXHUBOU mipupoze. Boma. Poibk Bombsl Kak cpemooOpa3yromero BemecTBa KIeTKA. IKOJI0-
TUYECKHE aCTIeKTHI BOJIOTIOIB30BaHMS.

OuemeHThl IA-rpymmsl. lllenounsie Metamter. OO0IIas XapakTepUCTHKA MISTOYHBIX METAIIJIOB HA OCHOBaHHH
noniokeHust B [lepuonnyeckoii cucteme annemenToB JI. . Menzaeneera u crpoenus atomoB. [lomyuenue, ¢u-
3UYECKHe M XUMHYECKHE CBOWCTBA INEJIOYHBIX METaJUIOB. KaTHOHBI MIENIOYHBIX METAJUIOB KaK Ba)KHEHIas
XUMHUYecKas (hopMa UX CYIIECTBOBAHUS, PETYJSATHBHAS POJbh KATHOHOB KAl W HATPHS B JKUBOW KIICTKE.
IIpupoaHbie coeqUHEHUS HATPUA U Kallus, UX 3HAUYCHUE.

Oaementsl [TA-rpynnel. O0mias xapakTeprCcTHKA IIEIOYHO3EMENBHBIX METAUIOB U MarHusi Ha OCHOBaHUH
nonoxkeHus: B Ilepuoandeckoit cucreme snementoB JI. M. MenneneeBa u crpoeHus atroMoB. Kanbiuii, ero
nosrydeHue, (pu3nueckre U XMMHYSCKUE CBOMCTBA. BakHEHITNEe COeMHCHUS KaJbIIHsl, UX 3HAYCHUE U TIpUMe-
Henue. Kanbimii B mpuposie, ero OHOJI0ruIecKas posib.

p-Onemenmol

AnoMUHHIA. XapaKTepUCTHKA aIIOMUHUSI HA OCHOBAaHUU ToJIoxKeHUs B [leproauyeckoil cucteMe 3J1eMEHTOB
J.U. MenneneeBa u crpoenus atoma. [lomyuenue, ¢pu3nveckre M XMMUYSCKUE CBOWCTBA alfOMHUHHS. Bax-
HEeHIre COeTMHEeHNs aIIOMUHIS, UX CBOMCTBA, 3HaYCHHE W NMpUMeHeHne. [IpupoaHsie coeqnHeHns amoMu-
HUSL.

Yraepoa u kpemuuii. O01mas xapakTeprcTHKa HA OCHOBaHMM MX NojoxkeHus B [lepuonuueckoii cucteme /1.
W. Mengeneesa u ctpoerus aroma. [IpocTtsie BemecTBa, 0Opa3oBaHHbIE STUMH deMeHTaMHi. OKCHUIIbI U TH/I-
POKCHIBI YTIIepoia U KpeMHUA. BakHEHITHEe COMM yroJbHON M KpeMHUEBOH KuciaoT. CHIMKaTHAS TPOMBIIII-
JIEHHOCTb.

lanorensr. OOmas xapakTepUCTUKA TaJIOTEHOB Ha OCHOBAaHWU MX MOJNOXEHUs B llepuomndeckoii cucreme
aneMmeHToB [[. I. MenpeneeBa U CTpoeHUs aTOMOB. ['ajloreHbl — MPOCThIE BEIIECTBA: CTPOEHUE MOJIEKYII,
XUMUYECKHUE CBOWMCTBA, MOIyYCHUE U IpUMEHEeHHe. BaxxHelme coeTMHeHUs raloreHoB, NX CBOMCTBA, 3HAUE-
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HHE U mpuMeHeHue. ['anorensl B mpupoze. buosornyeckas posib raloreHoB.

XanabkoreHbl. O0mmas xapakTEpPUCTHKA XaJhbKOTCHOB Ha OCHOBAHWHW WX TOJOXKeHHS B llepmomudeckoit cu-
creme neMeHToB [[. V1. MeHeneeBa u CTpOSHUS aTOMOB. XalbKOT€HBI — IPOCTHIE BEIIECTBA. AJIJIOTPOIIHS.
CtpoeHre MOJISKYNT aJIOTPOIHBIX MOMu(pUKanui u ux cBoicTBa. IlodydeHrne u MpUMEHEHHE KUCIOpoaa U
cepbl. XaIbKOTEHBI B IPUPOAE, X OMOJIOTHYECKas POIIb.

dueMeHThl VA-rpynnsl. O0mias xapakTepUCTHKA 3JIEMEHTOB 3TOM TPYMITBI HA OCHOBAHUH MX TIOJIOXKEHHS B
Ilepuoanueckoil cucreme anementoB Jl. M. MenaeneeBa u crpoeHuss atoMoB. CTpoeHHE MOJIEKYJIBI a30Ta U
AJUTOTPOIHBIX Moudukanuii Gocdopa, ux GuU3NIECKre U XUMUIECKIE CBOMCTBAa. BomopoaHbie coenrnHeHUS
anemMeHToB VA-rpymmbel. Okcunabl a3ota M ¢docdopa, COOTBETCTBYIOMNUE UM KHUCIOTHL. CONM ATHUX KHCIOT.
CBoiicTBa KUCIOPOIHBIX COCOTUHEHUH a30Ta U Gocdopa, ux 3HadeHUue U npuMeHeHune. A3ot u pocdop B npu-
pole, ux druonoruyeckast pob.

nemeHThl IVA-rpynnel. O0mmas XapakTepUCTHKA dJIEMEHTOB ATOW TPYIITHEI HA OCHOBAHUH UX ITOJIOKCHUS B
Ilepuonuueckoit cucreme sneMmentoB [[. MI. MeHneneeBa U CTPOCHUSI aTOMOB. YTJIEPOJ U €ro ajuloTPOMUsL.
CBolicTBa aJUIOTPOIHBIX MOAU(DHKAIMN yriiepoa, UX 3HaA4YeHUE U nMpuMeHeHrue. OKCHUIIBI U THIPOKCHIBI yT-
Jepoaa U KPeMHUS, UX XUMHUYeckne cBorcTBa. COJHM YrONbHON M KPEMHHMEBBIX KHCIOT, UX 3HAUYE€HUE U TPHU-
menenue. [IpupomooOpa3zyromiasi posib Yriiepoaa JUist )KUBOH U KPeMHHUSI [Tl HEXXHUBOH MTPUPOIBL.

d-Dnemenmol

Ocob6ennoctu ctpoenusi aroMoB d-anementoB (IB-VIIIB-rpynm). Meap, nuHK, XpoM, jKeJe30, MapraHel Kak
MIPOCTHIE BEIIECTBA, MX (PM3MUECKHE W XUMHUYECKHEe CBOMCTBa. HaxoXKIeHne 3TUX METauioB B MPUPOAE, UX
nonydeHue u 3HaueHue. CoequHeHus d-271€eMEHTOB C pa3InYHBIMU CTETICHSIMUA OKHCIICHHUS. XapaKTep OKCHIOB
U TUAPOKCUJIOB 3TUX DJIEMEHTOB B 3aBUCUMOCTH OT CTETICHU OKHUCIICHUSI METaIa.

JIABOPATOPHAS PABOTA. CgoiicTBa s-, p-, d-2JIEMEHTOB U MX COCIAMHCHUH.

CAMOCTOSATEJIBHASA PABOTA OBYYAROIIIUXCA: -

I[IpumepHas TeMATHKA BHEAYTUTOPHBIX CAMOCTOATEIbHBIX PadoT: -

JomalnHee 3ajanue: U3ydcHrEe MaTeprana y4eOHBIX TOCOOUH U Y4eOHHKOB, MPOPadOTKa KOHCIIEKTOB.

Tema 2.11.
XUMUS B )KU3HA
o0mecTBa

Conep:xaHue y4e0OHOro MaTepuaJia

JIEKIMHU, YPOKHU

XuMHS M NPOU3BOACTBO. XUMHUYECKasl IPOMBIIUIEHHOCTh U XUMUYECKHE TeXHOJIOIMU. ChIpbe Ul XUMHUe-
CKOH IPOMBIIUIEHHOCTH. Boa B XMMHUYECKON MPOMBIIITIEHHOCTH. DHEPIHs A7 XMMUYECKOTO POU3BOJICTBA.
HayuHple nprHIMIBI XUMHUYECKOTO MPOU3BOJCTBA. 3alllUTa OKPYKAIOLIEN Cpeabl M OXpaHa TpyJa MPH XUMH-
YecKoM Npou3BojcTBe. OCHOBHBIE CTaUM XMMUYECKOro Mpou3BoJcTBa. CpaBHEHUE NPOU3BOJCTBA aMMHAKa
U METaHoJIA.
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XuMmus B ceIbCKOM XO3fificTBe. XUMU3AILMs CEIHCKOTO XO35SHUCTBA M €€ HaIpaBlieHUs. PacTeHus u mouysa,
MMOYBCHHBINA ITOTJIOMAIOIMINNA KOMITIEKC. YI00peHUsS M MX Kiaccupukarms. XUMHUICCKHE CPEICTBA 3aIlUThI
pacteHuii. OTpHLATENIbHBIC TOCICACTBUS IPUMEHEHHUS MMECTUIMIOB U 00pbOa ¢ HUMH. XUMH3AIUS KHUBOTHO-
BOJICTBA.

XuMHSA ¥ IKoJIorus. XUMUYECKOEe 3arpsI3HEHIE OKpY Karoiier cpeabl. OxpaHa ruapochepsl OT XUMUIECKOTIO
3arpsiHeHUA. OXpaHa MOYBBI OT XMMHYECKOTO 3arps3HeHms. OxpaHa aTMOC(Ephl OT XUMHUYECKOTO 3arpsi3He-
Hus. Oxpana Graopsl U GayHbl OT XUMHUYECKOTO 3arpsi3HCHHS. BUOTEXHONOTUS 1 TeHHAS WH)KCHEPHSL.

XuMus 1 NOBCceJHEBHAS KM3Hb YesioBeka. [Jomamnsas anteka. Moromue u yuctsnme cpeacrsa. Cpeacrsa
00pBOBI ¢ OBITOBBIMU HaceKOMBIMU. CpecTBa JIMYHON TMIMEHBl M KOCMETUKHA. XHUMUS M THIa. MapKUpOBKH
YIAaKOBOK IMUIIEBBIX U TUTHEHUYECKUX MPOAYKTOB U YMEHHUE UX YUTATh. DKOJOTHUS KUIUIIA. XUMHUS U TeHe-
THKA YeJIOBEKa.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIINXCA -

le/lMepHafl TEMATHKAa BHCAYIUTOPHBIX CAMOCTOATEIbHBIX paﬁoT -

JdomamHee 3axanue -

WHIUBUY AJIBHBIV ITPOEKT 5
Koncynbranuu 8
Bcero Bo BTOpOM ceMecTpe 66

JJis XapaKTepUCTHKH YPOBHS OCBOCHUS yUeOHOT0 MaTepHaja UCTIONB3YIOTCA CIECAYIOINE 0003HAUCHHUS:

1. - 0O3HaKOMHTENBHBIN (y3HaBaHUE paHee U3YYeHHBIX 00BEKTOB, CBOMCTB);

2. - peNPOAYKTHBHBIN (BBITIOIHEHUE JESITENBHOCTH 10 00pa3ily, MHCTPYKIUH WM TIOA PYKOBOACTBOM);

3. - IPOJYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIPHOE BBIITOJTHEHUE JIETEIBHOCTH, PEIICHHE TIPOOJIEMHBIX 33/1a4).
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3. YCJOBMUS PEAJIM3AIIMUA PABOYEHA MMTPOI'PAMMBI TUCHUATIJIMHBI

3.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

3.1.1. O6pa3oBaTenbHble TEXHOJOTHH, MPUMEHSAEMbIE B IPOIECCE M3YUCHUS TaHHOM

IUCHHATUINHEL:

- TEXHOJIOTUS POOJIEMHOT0 O0yUYCHHS;

- TEXHOJIOTUS IPOEKTHOTO 00y4EeHUs;

- KEHC-TEXHOJIOTUU.

ITpuMeHeHne AaHHBIX TEXHOJIOTUH MO3BOJIUT COKPATUTH BPEMEHHBIE 3aTPaThl HA MOATO-
TOBKY 0OY4YaloUIMXCs K Y4eOHBIM 3aHATHAM; OyIyT crocOOCTBOBATh (JOPMHUPOBAHUIO KITFOUEBBIX
KOMIIETEHIIMM, a TaKKe IOJIY4YEHUI0 KauyeCTBEHHO HOBOIO 0Opa30BaTEILHOTO MPOJYKTa Kak
KBUHTAICCEHIIMH BCEX KIIFOYEBBIX KOMIIETEHIIH, BOCTPEOOBAHHBIX B COBPEMEHHOM OOIIECTBE.

3.1.2. Ucnonp30BaHE aKTUBHBIX M MHTEPAKTHUBHBIX (DOPM ITPOBEICHMS 3aHATUN

Cemectp Bup 3anstus | AKTUBHBIC M HHTEPAKTUBHBIC (POPMBI TPOBEACHHUS 3aHATHHA

1 cemectp Jlexums, ypok |TexHOIOTHS TPOSKTHOTO OOYUCHHUS:
- myOaMYHast Mpe3eHTalus] MHIMBUIYaJIbHOTO IPOEKTA;

Jlaboparopnsie |Kelic-TexHOMIOTHH:
3aHATUA - QHAJIN3 KOHKPETHBIX CUTyauui 1o remam: «Teopus

CTPOEHHUSI OpPraHUYECKHUX COeAMHEHUuN», «[mapokcuibHbIE
COEIMHEHUN», «AJIBJETU]IBI U KETOHBD.
TexHomoruu nmpob6IEeMHOTO 0O0YICHHUS:
- TpynmnoBoe o0cyxieHre Bompoca mno temam: «KapOoHOBBIE
KHUCJIOTHI U UX NPOU3BOJHBIE», «YTIEBOIABI», «AMUHBI, AMHU-
HOKHUCIJIOTBI, OenKku», «A30Tcoiepikaliie TeTepoLUKInYe-
ckue coequHeHns. HykiienHOBbIE KHCITOTBHI.
bronornyecky akTUBHBIE COETMHEHUS».

2 cemecTp Jlexuust, ypok |TexHOJOTrHs MPOEKTHOTO O0YUYCHHUS:

- MyOJIMYHasl MPe3eHTalusl MHAUBUIYAJIbHOTO MPOEKTA;

JlaGopatopHsble
3aHATHSA

Keiic-rexnonoruu:

- aHaJIM3 KOHKPETHBIX CcHUTyalnud mo temam: «llepmoamye-
ckui 3akoH W llepmoamueckas cucreMa XMMHYECKHX dJie-
MentoB J[. . MenneneeBa», «Ctpoenue atoma. CtpoeHue
Belectsay, «llomumMepsl. JlUciepcHbIE CUCTEMBD), «XHUMH-
YECKHUE PEaKLIMM.

TexHonoruu npodIeMHOro 00ydeHus:

- TPYIIOBOE 00CYX/IeHHE Bompoca Mo TeMaMm: «PacTBopsbi»,
«OKHUCTUTETbHO-BOCCTAHOBUTEINIbHBIE PEAKIUHU. IJIEKTPO-
XUMUYECKHE MpOIEeCcChD), «OCHOBHBIE KIJIACCHI HEOpraHU4Ye-
CKMX U OPraHMYECKHUX COCAUHEHUI», «XUMHUS FJIEMEHTOBY,
«XHMHUSI B )KU3HH OOIIIECTBAY
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3.2. TpeOoBaHMsA K MUHHUMAJIBbHOMY MaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

No
n/

HanmenoBanne 00bEKTa, TOATBEPKIAIOIIETO
HaJIMYNUC MAaTCPUATIBHO-TCXHUYCCKOI'O obecrre-
YeHUsI, C IepeYHEM
OCHOBHOT'O 00OPYAOBaHUS

Anpec (MecToronokeHne) o0beKTa,
MOITBEPIKTAIOIIETO HATMYNE MaTePH-
ATBHO-TEXHUYECKOTO obecrieueHus (¢
yKa3aHHeM HOMepa TaKoro 0ObEeKTa B
COOTBETCTBUU C JOKYMEHTAMHU IO TEX-

HUYECKOW MHBEHTapU3aI1N)

VYueOHas ayauTopusi IJis TPOBEIACHHS 3aHATHN
JEKIMOHHOTO, CEMUHAPCKOT0, J1a00paTOPHOTO
THIA, TEKYIIETO KOHTPOJS M MPOMEKYTOIHOM
aTTecraluu, KOHCynbTauuili «JlaGoparopus
XHMHUW». KOMIUICKT y4eOHOW MeOenu, JTeMOH-
CTpallMOHHOE O000OpyJOBaHHE, IJadOpaToOpHOE
obopynoBanue: (HOTOKOJIOPUMETPHI, KOHIYK-
TOMETp, CTaJarMOMETp, TUTPOBAIbHBIE YCTa-
HOBKH, ()OTOMETp IJIaMEHHBIN, pePpaKkTOMeET-
PBI, IOJSIPUMETP, MecOYHast OaHs, BEChl TEXHU-
YECKHE, PEaKTUBHI, JabopaTopHas nocynaa, pH-
METpbl, MarHuUTHBIE  MEIIAJIKH, Yy4eOHO-
HarJSIIHBIC TIOCOOMS, MPE3CHTAIIMOHHOE 000-
pyIOBaHUE, HCIOIB3yeMOE  IPOrPaMMHOE
obecrieuenne: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Google Chrome / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice.

394087, Boponexckas o6nacts, r. Bo-
poHex, yi. Tumupsizesa, 1. 21, a. 104

VYueOHas ayauTopusi i CaMOCTOSITEIIBHOU
palboThI: KOMIUIEKT y4eOHOH MeOemnH, JeMOH-
CTPAIIMOHHOE obopyoBaHue, y4eOHO-
HarJIsTHBIC TTOCOOMS, KOMITBIOTEpHAsT TEXHUKA
C BO3MOXXHOCTBIO ITOAKIIOYEeHHUd K cetu "UH-
TepHeT" M o0ecreyeHueM JO0CTyna B DIEK-
TPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIHHYIO
Cpelly, WCIONb3yeMoe MPOrpaMMHOE obecrie-
yenue: MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic,
Google Chrome / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

394087, Boponexckas o6nacts, r. Bo-
poHex, yi. Tumupsizesa, a. 21, a. 103
(c 16.00 1o 20.00)

3.3. NudopmanuonHoe obecrnieyeHne o0yueHHus (EPEUCHb PEKOMEHAYEMbIX YUeOHbIX
n3nannii, IHTepHEeT-pecypcoB, TOMOJIHUTEIIBHON JTUTEPATYPHI)

OCHOBHBbIC MCTOYHHUKH:

1. T'abpuensn, O. C. Xumus: 10 kinacc : 6a30Bb1il ypoBeHb : yueOHuk / O. C. ["abpuensH.
- 7-e u3n., crep. - Mockaa: Jlpoda, 2019 .— 192 c.
2. I'abpuensn, O. C. Xumus: 11 kmacc: 6a3oBbiid ypoBeHb: yueOHuk / O. C. ['abpuensH. -
6-e u31., crep. - Mocksa: [poda, 2019. - 224 c.
3. MapteiHoBa, T.B. Xumus: y4eOHUK ¥ MPAKTHUKYM JJIs1 CPEIHETO MpodheCcCHOHATBHOTO
oOpazoBanus / T.B. MapteinoBa, 11.B. ApramonoBa, E.b. ['onyHoB; nox obmieii penakuueit T.B.
MapTbIHOBOH. - 2-¢ u3., uctp. u aom. - MockBa: M3garensctBo FOpaiit, 2021. — 368 c. - (Ilpo-
deccuonanpHOe oOpa3oBanue). Pexxum moctyma: https://www.biblio-online.ru. - Internet access.

- ISBN 978-5-534-11018-0: 869.00. — <URL:https://www.biblio-online.ru/bcode/439067>. -
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<URL:https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5SE-A825-
22CB82664364>.

4. MockBa, B.B. Opranudeckass xumusi: 0a30Bble TPHHIIMITBI [AJIEKTPOHHBIN pecypc]:
VYuebHoe mocobue mist CI1O / Mocksa B. B. - 2-e uzn. - DnekrpoH. naH. - Mocksa: M3natens-

ctBo IOpaiit, 2020. - 143. - (IIpodeccuonanpHoe oOpa3zoBanue). - Pexum moctyma:
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>.

JlonoJiHUTeTbHbIE HCTOYHUKH:

1. MakcanoBa, JI.A. BricOKOMONEKYISIpHbIE COCTUHEHUS M MaTepHasbl IS MHUILEBOMN
IPOMBIIIJICHHOCTH [3JeKTpOHHBIH pecypc]: YueOnoe mocodue st CIIO / Makcanosa JI A.,
AropoBa O.K. — 2-e uza. — DnekTpoH. naH. — Mocksa: U3patensctBo FOpaiit, 2020 .— 220
— (IIpodeccuonansuoe obOpazoBanue).— Pexum mocryma: 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 A3EFAF-FFCS-
41B9-BE3D-6DF1D6E34721>.

2. Anapues, A. 1. O0mas u Heopranuyeckast XuMusi. JIabopaTopHbIii MPAaKTUKYM [3J1eK-
TpoHHBIN pecypc]: Yuebnoe nmocodue s CITO / AnmapueB A. U., KazakoBa A. A., llleBHuIBIHA
JI. B. — 2-e u3a., ucnp. u gon.— DJeKTpoH. naH. — Mocksa: MU3narensctBo HOpaiit, 2019 .—
159 .— (IIpodeccrnonansHoe obpazoBanue). — Pexum mocryna: 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/5D640877-48 AC-
4BC3-BA74-5EDFB4EDF4D7>

MeTtoanueckue u3g1aHus

1. Mertoauueckue yKazaHus Uil CaMOCTOSATENbHOW paboThl MO aucuuIuinHe "Xumus'"
(cpennee obmee oOpa3zoBanue, NMpoduIbHAsS TUCHUTLIAHA) JUIsl OOYYAOIIUXCS MO CHEIUaTbHO-
CTSIM CpPEIHEro MpoecCHOHAIILHOTO 00pa3oBaHus [DIeKTpOHHBIN pecypc] / Boponexckuii roc-
YAApCTBEHHBIN arpapHbiii yHUBEpcHTET ; [cocT.: O. B. [pskonoBa, O. B. [leperonuas|.— Dnek-

TpoH. TekcToBble aaH. (1 ¢aiin : 1051 KO) .— Boponex : BopoHexxckuii rocynapcTBeHHBIH ar-
papHbIii yHUBepcuTeT, 2018 .— 3armaBue ¢ TUTYJIbHOTO KpaHa. — CBOOOIHBIN TOCTYIT U3 WH-
tpacetru BI'AY.—  TekcroBelii  ¢aitn .—  Adobe Acrobat Reader 4.0 —

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

Ilepuoauyeckue u3aaHus:

1. BectHuk BOpOHEkKCKOro rocyIapcTBEHHOIO arpapHOrO YHHUBEPCUTETA: TEOpETUYe-
CKHI ¥ Hay4HO-TIpaKTHYeCKuH xypHan / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. Xypuan ananutudeckoii xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

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

4. XuMUsl ¥ TEXHOJIOTUS THILEBBIX MPOIYKTOB [DieKTpoHHBIN pecypc]: PedeparuBHbiit
xypHai / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

IIepeyenb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHHMKALMOHHON ceTH «HTEepHeT»,
HeO00XO0AMMBbIX /15l OCBOCHHS TUCHUILINHBI.
1. DnexTpoHHBIE MOMHOTEKCTOBBIE pecypchl Hayunoit Oubmuoreku BI'AY  (http://
library.vsau.ru/)

Nen/m | HaummeHOBaHHe JOKYMEHTA ¢ YKa3aHHEM PeKBH3HTOB Cpok peiicTBus
1. Kontpakt Ne 488/1Y ot 16.07.2019 (OBC «JIAHb») 24.09.2019 — 24.09.2020
2. Kontpakt Ne 4204 DBC/959/1Y ot 24.12.2019 (OBC 01.01.2020-31.12.2020
«ZNANIUM.COM»)
3. KortpakT 358/1Y ot 24.05.2019 (9BC FOPAWT) - CIIO | 01.08.2019 — 30.07.2020
4. JloroBop Ha 6e3BO3Me3aHOE HcToab30BanHue nmpoussenae- | 01.08.2019 —30.07.2020
auii B 95C FOPAUT Ne 7-KY ot 11.06.2019
S. Kontpakt Ne 487/11Y ot 16.07.2019 (3B5C IPRbooks) 01.08.2019 - 31.07.2020
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6. Kontpakt Ne 878/1Y ot 28.11.2019 (OBC E-library) 28.11.2019-27.11.2020

7. Horosop Nel01/H36/2097 ot 28.03.2017 (HaunonanbHas
anekTpoHHas oubauoreka (HOB))

28.03.2017 -28.03.2022

8. KonTtpakr Ne 416/AT ot 17.07.2019, DnexTpoHHbIe (POPMBI
yaeOHMKOB u3narenbcTB «lIpocBemenney, «Pycckoe cio-
BOY, «/Ipoday, «Benrtana-I'pad» (CI10)

17.06.2019 — 16.07.2022

9. JIunien3nonnbpii KOHTpakKT Ne 0622/9b-19/466/]1Y ot
02.07.2019 (DnexkrponHast OMOINOTEKA H3AATETHCTBA
«Axanemusi») (CI1O)

02.07.2019 - 01.07.2022

10. Jlunensuonnsiit kKoHTpakT Ne 761/AT ot 17.10.2019
(OnexTponnsie HopmMbl YIeOHHKOB M3areabcTBa «lIpo-

ceemenuey) (CI10)

17.10.2019- 16.10.2022

11. AKT BBOJIa B DKCILTyaTaInio DICKTPOHHON OMOIHOTEKH
BI'AY Ne 33 or 19.01.2016

beccpouno

2. IIporpamMmMHOe obecrieueHue 00IIero Ha3HAYCHUS

Ne | HazBaHue Pa3zmemenue

1 | Onepammonnsie cuctembl MS Windows / Linux I1K B nokanbHol cetu BIAY

) [TakeTsr oducHbx mpunoxenuin Office MS Windows / K B tokatsHoi cetn BLAY
OpenOffice

3 HporpaMMLI st ipocmotpa (daitnoB Adobe Reader / K B tokatsHoi cetn BLAY
DjVu Reader

4 Bpayzepsl Google Chrome / Mozilla Firefox / Internet K B tokansHoi cetn BTAY
Explorer

5 | ArruBupycnas nporpamma Drweb ES I1K B nokasnbHoOM cetu B'AY

6 | Ilporpamma-apxuBarop 7-Zip I1K B nokanbHO# cetn BI'AY

7 | Mynsrumenua npourpsiBarens MediaPlayer Classic I1K B nokasnbHOM cetu B'AY

8 | Tlmardopma onnaiin-o0yuenus eLearning server I1K B nokanbHOM cetn BITAY

9 | Cucrema komnerotepHoro tectupoBanust AST Test I1K B nokasnbHOM cetu BTAY

DJIeKTPOHHBbIE UCTOYHUKH ceTH UHTEepHeT o CBOOOAHBIM J0CTYIIOM

1. Xumus. o6pa3oBaTeNbHBINA CAUT AJIS IIKOJILHUKOB U CTYACHTOB. — Pexum fgoctyna:
http://hemi.wallst.ru/

2. Xumus on-line. — Pexxum nocrymna: https://himija-online.ru/

3. Kypnan Xumus u Xumukn. — Pexxum nocryna: http://chemistry-chemists.com/

4. Caiit xadenps! xumun B'AY. — Pexxum nocryna: http://chemistry.vsau.ru/raboty-
studentov/

5. DnexktpoHHas OuOIMOTEKa MaTepHaJoB MO XUMHHU. — Pexum goctyna:
http://www.chem.msu.su/rus/elibrary/
6. Bukumemus — DSHUUKIONEAMS HA pPYCcCKOM si3bIke. — Pexxum jgocryna:

https://ru.wikipedia.org/
4. KOHTPOJIb U OHNEHKA PE3YJIbBTATOB OCBOEHUSA JUCHHUITJIMHBI

4.1. ®opMbl M METOAbI KOHTPOJISI M OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI

Texymuil KOHTPOJIb YCIIEBAEMOCTH U OLIEHKA PE3yJIbTaTOB OCBOCHUS JUCLUIIIUHBI OCY-
HIECTBIISIETCS MpenoaBaTesieM B MpoIlecce MPOBEICHUS MPAKTUYECKUX 3aHATHI U KOHTPOJIbHBIX
paboT, TeCTUPOBaHUS, a TAaKXKe BBHIIOJIHEHUS O0YUYArOIIMMUCS MHIMBUAYAIBHBIX 33JaHUH, MPO-
€KTOB, HCCJICTOBAHUH.

PesynabTaTsl 00yyeHus
(ocBOEHHBIE YMEHMS, YCBO-
€HHbIE 3HAHHA)

@DopMbI U METOJbI KOHTPOJISI M OLIEHKH Pe3yJIbTAaTOB 00Y-
YyeHus

YmeHus: DopmMa KOHTPOJISI Iloka3arenu

YMCTh OaBaTb
KOJIMYECTBCHHBIC OLICHKU U

Onenka pe3yabTaToOB MHIUBU-
JTyaJIbHOTO OMPOca B YCTHOM U

Pemare 3amaum 1o koiwmue-
CTBeHHOﬁ OLICHKEC N HpOI/IBBOI[I/ITI:
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HPOU3BOANUTH PACUYETHI IO
XUMHUYECKHM (hopMyiam U
YPaBHEHUSIM;

MUCbMEHHOM popMax
Onenka pe3yibTaToB
TPOJIbHOU pabOThI
OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHui

OneHka pe3ylbTaTOB 3ayera,
HK3aMeHa

KOH-

o0pabarbiBaTh, 00BIACHATH
pe3ysbTaThl MPOBEICHHBIX
OTIBITOB U JIEJIaTh BHIBOJIBI,

Onenka pe3yabTaToOB MHIUBU-
JyaJIbHOTO OMPOca B YCTHOU U
MUCHbMEHHOM (hopMax
OueHka pe3yibTaTOB
TPOJIBHOM paboThHI
OreHka pe3ynbTaToB Jiabopa-
TOPHOU PabOTHI

KOH-

NPUMEHSTh METO/Ibl HAYIHOTO
no3HaHus (HaOroIeHue,
OTMCaHue, U3MEpPEHNE) TPH
PEIICHUN MTPAKTHIECKIX
3ajay.

OneHka pe3ynbTaTOB MHAMBH-
JyaJIbHOT'O OIIpOca B YCTHOM U
MUCbMEHHOM popMax
Onenka pe3yibTaToB
TPOJIbHON pabOThI
OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHui

OmneHka pe3yabTaToB Jlabopa-
TOPHOM pabOTHI

KOH-

pacdeTsl MO XUMHYECKUM (op-
MyJIaM ¥ ypaBHCHHSIM; oOpaba-
THIBaTh, OOBSACHATH PE3YJITATHI
MIPOBEJICHHBIX OMBITOB W JIENIaTh
BBIBOJIBI; TPUMEHSTH  METOJIBI
HAay49HOTO TO3HaHWS (HaOII0Ie-
HUE, ONKCAaHUE, U3MEPEHUE) TpU
peIICHUY MPaKTUISCKUX 3ajad.

3HAHUA:

DopMa KOHTPOJIA

IToka3aTenn

3HaHUE OCHOBOIIOJIAraloIINX
XUMHYECKUX TTOHATHIA,
TEOpHUid, 3aKOHOB 1
3aKOHOMEPHOCTSN; YBEpEHHOE
MOJIb30BAaHUE XMMUYECKOMN
TEPMHUHOJIOTUEN U
CUMBOJIUKOIA;

Onenka pe3ynbTatoB (GpOH-
TaJIBHOI'O OIIPOCa B YCTHOM U
MUCbMEHHOM opMax
Onenka pe3yibTaToB
TPOJIbHON pabOThI
OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHui

OneHka pe3yibTaTOB 3ayera,
HK3aMeHa

KOH-

OneHka pe3yiabTaToB (PPOH-
TaJIbHOT'O YCTHOT'O OIpoca
Onenka pe3ynbTaToB
TPOJIbHON pabOThI
OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHui

OneHka pe3yslbTaToOB BBINOJ-
HEHMUS WH/IMBUyaJIbHOTO
IPOEKTA

KOH-

IpaBHIa TEXHUKH
0€30I1aCHOCTH IPH
VICTIOJIb30BaHUH XUMHYIECKUX
BEIIIECTB.

OueHka pe3yabTaTOB BHINOJI-
HEeHHsI 1a00paTOpHOI paboThHI

JleMOHCTpHUpPOBATh 3HAHUS OC-
HOBOIIOJIATAIOIINX ~ XUMHUYECKHIX
MOHATHUH, TEOPUH, 3aKOHOB U 3a-
KOHOMEPHOCTSIH; YBEpPEHHOE
MOJTb30BAaHUE XUMHUYECKON Tep-
MHHOJIOTHEH ®  CHMBOJIMKOM;
(hopMmynpoBaTh H OOOCHOBBI-
BaTh MECTO XMMHHU B COBPEMCH-
HOM Hay4yHOM KapTUHE MHUpa, a
TaK)Ke POJIb XMMUU B (OPMHPO-
BaHWUU Kpyrozopa u (yHKIHO-
HAJIBHOI TPaMOTHOCTH YeJIOBEeKa
JUTSL pEIIeHns] MPAKTHYECKUX 3a-
Jlav; XOPOIIIO 3HATh U COOIIOIAThH
MpaBujia TEXHUKHA OE301aCHOCTH
MpU  WUCTOJB30BAHUHA XUMHYE-
CKHX BEILECTB.

4.2. Kputepuu OueHKH pe3yJbTaTOB 00y4YeHUs

4.2.1 Kpurepuu olleHKH YCTHBIX H IHCbMEHHBIX OTBETOB

OneHka

Kpurepun

«OTJIIMYHO»

CTaBUTCS B Cllyyae 3HAHUs, TOHUMAaHUs, TITYOUHBI YCBOEHHs 00yda-
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IONIMMCSI BCET0 0O0beMa MPOrpaMMHOTO Marepuaia, YMEHHs BbIle-
JSTH TJIAaBHBIE TIOJIOKEHUSI B M3YUYEHHOM MaTepuase, Ha OCHOBaHUH
(bakTOB W MpUMEpPOB 0000IIATh, NeJIaTh BBIBOJBI, YCTAHABIMBATH
MEXIPEAMETHBIE U BHYTPUIPEIMETHBIC CBSI3U, TBOPUYECKU IMpUME-
HSTh TIOJNYYCHHBIC 3HAHHWS B HE3HAKOMOW CHUTYalldd; OTCYTCTBUS
OMOOK M HEJOYETOB MPU BOCIPOU3BEICHUN U3yYECHHOTO MaTepua-
Ja, TMPU YCTHBIX OTBETaX, YCTPAHEHUS OTICIBHBIX HETOYHOCTEU C
MOMOIIBIO JIOMOJTHUTEIBHBIX BOMPOCOB IpErnojaBarels; coOiroe-
HUS KYJIbTYPbl TIHCBMEHHOW W YCTHOW pedd, MpaBHI O()OPMIICHUS
NUCHbMEHHBIX paboT.

«XOpOLLIO»

CTaBHUTCSl B Cllydae 3HAHHS BCETO M3YYCHHOTO MaTepuaya; yMEHUS
BBIJICTISITH TJIABHBIE TOJIOKCHUSI B M3yYEHHOM MaTepuaie, Ha OCHO-
BaHMH (PAKTOB W MPUMEPOB 0000IIATh, IeTaTh BHIBOBI, YCTAHABIIH-
BaTh MEXKIIPEJMETHBIC U BHYTPUIIPEIMETHBIC CBS3H, IPUMEHSTH I10-
Jy4YCHHBIC 3HAHUS Ha TPAKTUKE; HAIMYHE HE3HAUYUTENIBHBIX (HETpy-
ObIX) OMIMOOK MPU BOCHPOU3BEICHUU W3YYCHHOTO MaTepuana; Co-
OJIOJICHHUST OCHOBHBIX MPABHJI KYJbTYPhl TUCBMEHHOW U YCTHOU pe-
YH, TpaBUJ 0(OPMIICHUS MHCbMEHHBIX PadoT.

«KYOOBJICTBOPUTECIIBLHO»

CTaBUTCA B CIIy4ae 3HAHMs M YCBOCHHS MaTepHaja Ha YpOBHE MHHU-
MaJIbHBIX TpPeOOBaHUN MPOTPaMMBI, 3aTPYIHEHHS MpPH CaMOCTOS-
TETBHOM BOCIIPOM3BEICHUH, HEOOXOAMMOCTH HE3HAYHUTENBHOH MO-
MOIIH TPEToAaBaTelisl; yMEHUsI paboTaTh HAa YPOBHE BOCHPOHM3BEEC-
HUS, 3aTPyJHEHUS TPH OTBETaX Ha BHIOW3MCHEHHBIC BOIPOCHI;
Hanmuuus 1-2 rpyObIX OMIMOOK, HECKOJIBKUX HErpyOBIX IPU BOCIPO-
M3BE/ICHUN U3yYEHHOTO MAaTepHIIa; HE3HAYNTEIILHOTO HECOOIIOICHHS
OCHOBHBIX MPaBWJI KYJIbTYPHl MMCBbMEHHON M YCTHOW pedH, MpaBHII
o opMIIeHUS MUCHbMEHHBIX PaOOT.

«HEYJOBJIETBOPUTEIILHO»

CTaBUTCS B Cllyyae 3HaHMA W YCBOCGHHs y4eOHOTo Marepuana Ha
YPOBHE HIDKE MHUHHMAJIBHBIX TPEOOBAaHHMH MPOrPaMMBI; OTCYTCTBHS
yMeHHusi paboTaTh Ha YpOBHE BOCIPOM3BENEHUS, 3aTPYAHEHUS TpPU
OTBETAaX Ha CTaHJAPTHHIC BOMPOCH; HAIMYUS HECKOJIBKHUX T'PYOBIX
OMOO0K, OOJBIIOr0 YMCiIa HErpyOBIX NMPH BOCIPOU3BEICHUU H3Y-
YEeHHOTO MaTepualia; 3Ha4uTEeIHbHOTO HECOOIIOICHHSI OCHOBHBIX ITpa-
BIWJI KYJIbTYphl MUCBMEHHOM M YCTHOH peud, MmpaBui O(OpMIICHUS
MMCbMEHHBIX Pa0OoT.

4.2.2 Kputepum oieHKH TeCTUPOBAHMS

OueHka

OTnMYNTENbHBIE IPU3HAKH Kpurepun

«3», «yIOBIIETBOPHU-
TEIbHO»

OOyuaromuiicss BOCIPOU3BOIUT TEPMH- | CTABUTCA TPH TPABUIHLHOM
HbI, OCHOBHBIC IIOHATHA, CHOCO6GH y3Ha- BBIITIOJIHCHHUH TCCTOBOI'O
BaTh A3LIKOBLIC SIBJICHUS. 3aganud Ha 61-75%

«4y, «XOpOoIIo»

OOyuaromnuiics BBIABISET B3aMMOCBS3H, | CTABUTCS MPU TPAaBUIHHOM
KJaccu(puUUpyeT, YHOPSA0YMBAET, WH- | BBIIOJIHEHUU TECTOBOTO
TEPIPETUPYET, MPUMEHSAET HA NMpPAKTUKE | 3a7aHus Ha 76-90%

MPONJEHHBIA MaTepHall.

«5», «XOTJIMIHOY

OOyyaromuiics aHaNM3UPYET, OLEHMBA- | CTABUTCS IPU IPABUILHOM
€T, IPOTHO3UPYET, KOHCTPYUPYET. BBINIOJIHEHUN  00YYaroIIUM-

Cd TCCTOBOI'O 3aJaHHA Ha

91-100%
N CTaBUTCSI IPU IMPABUIBLHOM
BBINOJIHEHUH TECTOBOIO
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| 3aJaHusg MeHee 4yeM Ha 60% \

4.2.3 Kputepuu OlleHKH 3a4eTa

Ouenka sK3aMeHaTopa, Kpurepun
YPOBEHb
«3auTeHO» OOyuarommiicss MoKasajl JOCTaTOYHbIC 3HAHHWS OCHOBHBIX IIOJIO-

KEHUH y4eOHOW AMCUUIUIMHBI, YMEHHE CAaMOCTOSITEIFHO pellaTh
KOHKPETHBIE IPAKTUYECKHE 3a/aud, MPEeJyCMOTPEHHbIE paboueit
IIPOrpaMMOi, OPUEHTUPOBATHCA B PEKOMEHIOBAHHON CIIPABOYHOMN
JUTEpaAType, YMEET NPABUIbHO OLICHUTH IIOJIyYEHHBIEC PE3YJIbTaThI

«He 3aureno»

[Ipu oTBeTe 00ydaOIIEroCs BBISBUIUCH CYIIECTBEHHBIC MPOOEITBI
B 3HAHUAX OCHOBHBIX MOJOXKEHUH Y4eOHOI NHCUUIUIMHBI, HEyMe-
HUE C IMOMOILUBIO MPENOAABATEN IMOJYYUTh ITPABUIBHOE PEIICHUE
KOHKPETHOM MPAaKTHUYECKOW 3aJauyd U3 YHCIIa MPEeAYyCMOTPEHHBIX
pabodeii mporpaMMoi yaeOHON AUCIUTIIIHBI

4.2.4 Kputepuu OlleHKHM IK3aMeHa

OrneHka

Kpurepun

«OTIHUYHO»

CTaBUTCS B Cllydae 3HAHUS, TOHUMAaHUs, TIyOUHBI YCBOCHHS 00y4Ya-
IONIMMCSI BCETO 0O0beMa MPOrpaMMHOTO Marepuaia, YMEHHs BbIle-
JSTH TJIAaBHBIE TIOJIOKEHUSI B M3YUYEHHOM MaTepuase, Ha OCHOBaHUH
(bakTOB W MpUMEpPOB 0000IIATh, NeJIaTh BBIBOJbI, YCTAHABIMBATH
MEXIPEAMETHBIE U BHYTPUIPEIMETHBIC CBSI3U, TBOPUYECKU IMpUME-
HSTh TIOJNYYCHHBIC 3HAHHWS B HE3HAKOMOW CHUTYalldd; OTCYTCTBUS
OMOOK ¥ HEJOYETOB MPU BOCIPOU3BEICHUN U3yYEeHHOTO MaTepua-
Ja, TMPU YCTHBIX OTBETaX, YCTPAHEHUS! OTICIBHBIX HETOYHOCTEU C
MOMOIIBIO JIONOJHUTEIBHBIX BOMPOCOB IpErnojaBares; coOiroe-
HUS KYJIbTYPbl MHCBMEHHOW W YCTHOW pedH, MpaBHI O()OPMIICHUS
NUCHMEHHBIX paboT.

«XOopouro»

CTaBHUTCSl B Cllydae 3HAHUS BCETO M3YYCHHOTO MaTepuaya; yMEHUS
BBIJICTISITH TJIABHBIE TIOJIOKCHUSI B M3yYEHHOM MaTepuayie, Ha OCHO-
BaHMH (PAKTOB U TIPUMEPOB 0000IATh, IeTaTh BBHIBOBI, YCTAHABIIH-
BaTh MEXKIIPEJMETHBIC U BHYTPUIIPEIMETHBIC CBS3H, MIPUMEHSTH I10-
JYYCHHBIC 3HAHUS Ha TPAKTUKE; HAIMYHE HE3HAYUTENBbHBIX (HETpy-
ObIX) OHMIMOOK MPU BOCHPOU3BEICHUU W3YYCHHOTO MaTepuana; Co-
OJIOJICHHUST OCHOBHBIX MPABHJI KYJIbTYpPhl TUCBMEHHOW U YCTHOU pe-
YH, TpaBuJ 0(OPMIICHUS MHCbMEHHBIX Pa0oT.

«KYOOBJICTBOPUTCIIBHO»

CTaBUTCA B CIIy4ae 3HAHMs M YCBOCHHS MaTepHaja Ha YpOBHE MHHH-
MaJIbHBIX TpeOOBaHUN MPOTPaMMBI, 3aTPYIHEHHS MpPH CaMOCTOS-
TETFHOM BOCIIPOM3BEICHUH, HEOOXOAMMOCTH HE3HAYHUTENBHOH MO-
MOIIIH TIPEToAaBaTelis; yMEHUsI paboTaTh HAa YPOBHE BOCHPOHM3BEEC-
HUS, 3aTPyJHEHHUS TPH OTBETaX Ha BHIOW3MCHEHHBIC BOIPOCHI;
Hanmuuus 1-2 rpyObIX OMIMOOK, HECKOJBKUX HErpyOBIX IPU BOCIIPO-
M3BE/ICHUN U3yYEHHOTO MAaTepHIIa; HE3HAYNTEIILHOTO HECOOIIOICHHS
OCHOBHBIX MPaBWJI KYJIbTYPHl MMCBbMEHHOM M YCTHOW pedH, MpaBHII
o opMIIeHUS MTUCHbMEHHBIX PaOOT.

«HEYJOBJICTBOPUTEIILHO»

CTaBUTCS B Cllyyae 3HaHMA W YCBOCGHHs y4eOHOro Marepuana Ha
YPOBHE HIDKE MHUHHMAJIBHBIX TPeOOBAaHHMH MPOrPaMMBI; OTCYTCTBHS
yMeHHusi padoTaThb Ha YpOBHE BOCIIPOM3BENEHUS, 3aTPYAHEHUS TpPU
OTBETAaX Ha CTaHJAPTHHIC BONPOCHI; HAIMYUS HECKOJIBKUX T'PYOBIX
OIMOOK, OOJBIIOr0 YMCiIa HErpyObIX NPH BOCIPOU3BEICHUU H3Y-
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YEHHOTO MaTepHaia; 3HaYuTEIIbHOTO HeCOOTI0ICHUSI OCHOBHBIX Ipa-
BIJI KYJIbTYphl MHCBMEHHOM M YCTHOH peud, MpaBui O(OpMIICHUS
MMMCbMEHHBIX Pa0oT.

4.2.6 Kputepum onieHKH NPOEKTOB

Ouenka 3K3aMeHaropa, Kpurepuu
YPOBEHb
«3auTeHO» OOyuarommiicss MoKasajl JOCTaTOYHBIC 3HAHHWS OCHOBHBIX IIOJIO-

KEHUH y4eOHOW AMCUUIUIMHBI, YMEHHE CaMOCTOSITENIFHO pellaTh
KOHKPETHBIE IPAKTUYECKHE 3a/aud, MPeJyCMOTpPEHHbIe paboueit
IIPOrpaMMOi, OPUEHTUPOBATHCA B PEKOMEHIOBAHHON CIIPABOYHOMN
JUTEpAType, YMEET NPAaBUIbHO OLICHUTH IIOJIyYEHHBIEC PE3YJIbTaThI

«He 3aureno»

[Ipu oTBeTe 00ydaOIIEroCs BBISBUIUCH CYIIECTBEHHBIC MPOOEITBI
B 3HAHUAX OCHOBHBIX MOJOKEHUH Y4eOHOI NHCUUIUIMHBI, HEyMe-
HUE C MMOMOILBIO MPENOAABATEN IMOJYYUTh TPABUIIBHOE PEIICHUE
KOHKPETHOM MPaKTHUYECKOW 3aJauyd W3 YHCIIa MPEAYyCMOTPEHHBIX
pabodeii mporpaMMoi yaeOHON AUCIUTIIIHBI

32




4.3. OeHoYHbIE CPeICTBA JIsl MPOBEAEHUS TEeKYIIEero KOHTPOJIS yCIeBaAeMOCTH

4.3.1. TecToBBIC 3aaHUSA
Pa3nesn.1. Oprannyeckasi Xumusi.

1. Oprannyeckast XUMHUs — 3TO XUMUS COSTUHEHHN:
a) yrieposa;

0) a3ora;

B) KHCJIOPOJIA;

I') XJIopa.

2. [IpenenbHble YIIIEBOIOPOIBI XapaKTEPU3YIOTCS HATUIHEM:
a) KpaTHBIX U apOMaTHYECKOT0 THUIIa CBSI3EH;

0) OIMHAPHBIX CBSI3EH;

B) KpaTHBIX CBSI3CH;

I') apOMaTH4YECKOTrO TUIIA CBSI3H.

3. CriupTel U eHOoNbI coepkKaT (YHKIMOHAIBHYIO TPYIITY:
a) -OH; 6) -COOH;
B) -C=N; r) >C=0.

4. HazBaHue aJIKaHy JAeTCs MO BEJIUYUHE:

a) caMOM JUIMHHOM LIENH YIJIEPOAHbIX aTOMOB;
0) caMOi KOPOTKOM e YIJIEPOJTHBIX aTOMOB;
B) CaMbIX MEJIKMX PaJUKaJOB;

r') OOKOBBIX IICTICH.

5. Monekyna sTuHa (areTHIeHa) COACPKUT:
a) OJJHY T-CBSI3b;

0) IBE TT-CBSI3H;

B) TOJIBKO G-CBSI3H;

T') TPH TT-CBSI3H.

6. 13 kakoro cnupra MOXHO IIPU OKUCIICHUH TTOJYYUTh allbaeru’?
a) METaHOJ;

0) mponaHoJ-2;

B) NIEHTAHO-3;

) 2-MeTUI0yTaHoI-2.

7.C aMMuagHBIM pacTBOPOM OKCHJA cepedpa HEe B3aUMOJICHCTBYET:
a) IJII0K03a;

0) ManbTO3a;

B) IIpONIaHaJIb;

') YKCYCHast KUCJIOTA.

8. Kakas kapOoHOBasi KHCIIOTa HE BXOJUT B COCTaB KUPOB?
a) NaJIbMUTHHOBAS;

0) cTreapuHOBas,

B) YKCYCHas;

T') OJICHHOBASI.
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8. DTaHoN 00pa3yeT alKOTOJIATHI C:
a) Na;

0) NaOH;

B) CaO;

r) Cu(OH),.

9. Kakoe u3 MpuBEICHHBIX COCTMHEHUI BCTYIAET B PEaKIUIO “‘cepeOpsHOro 3epkana’?
a) YKCyCHasl KUCJIOTa,

0) MeTaHalb,

B) OyTaHoi-1;

I') IPOIIaHOH.

10. B kakoe mosioxeHHe apoOMaTUYECKOro KOJIblla BBOJUTCS HUTPOTPYIa MPU HUTPOBAHUU
ToJryosa?

a) OPTO-TIOJI0KEHNUE;

0) MeTa-MOJI0KCHHE;

B) Mapa-ToJ0KEeHHCE;

I') OpPTO- U Napa-NOJI0KEHUS.

11. B pe3ynbTare Kakoil peakuuu o0pas3yercs CI0XKHBINA dpup?
a) aTepuduKanuu;

0) ciupTOBOTO OPOKEHUS;

B) THIPUPOBAHUS;

') OKHCIICHHUS.

12. Kak Ha3bIBaeTcs naHHoe coenunenue no Homenkiarype MIOIMAK:
CH;— ﬁ —CH,— (IjH— CH;
CH;

a) 2-MEeTWINEHTaHOH-4;
0) 4-MEeTUITICHTAaHOH-2;
B) 2-METHJINPONIAHOI-4;
) 4-MEeTWINEHTaHaIb.

13. Tlpu OKuCIIEHUH aNblIeruia 00pa3yercs:
a) IEpPBUYHBIN CITUPT;

0) BTOPUYHBIN CIIUPT;

B) CJIOXKHBIH 2¢up;

') KapOOHOBAs KUCIIOTA.

14. OmpenenuTe Kakoe U3 YKa3aHHBIX BELIECTB HE OyIeT pearupoBaTh ¢ THAPOKCUIOM
HaTpus?

a) MPOIIaHOBAas KUCIIOTA;

0) XJI0paTaH;

B) (eHour;

T') IEHTaHOJI-2.
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15. B3aumopeicTBie ¢ KaKuM U3 MPUBEACHHBIX COCTMHEHUMN SIBJISIETCS Ka4eCTBEHHOM
peakiueil Ha albIeTuIbl?

a) aMMHUa4HbINA pacTBOp Agy0;

0) NaOH;

B) Bry;

F) PCls.

16. Ilpy HUTPOBAHUU KAKOTO CIIHPTA 00Pa3yeTcsl B3PhIBYATOE BEIIECTBO?
a) mpomnaHoJ-1;

0) mponanTtpuoin-1,2,3;

B) mpomananoi-1,2;

r) nponanauoa-1,1.

17. Kakoe BemecTBO MOXKHO MOJYYHUTh MPH METOYHOM THIPOIU3E TPUTIATbMUTHHA?
a) BOJIA;

0) MaJbMUTHHOBAS KHUCJIOTA,

B) MaJIbMUTAT HATPUS;

I') TUAPOKCHU HATPHSL.

18. B3anMopelicTBHUE ¢ KaKUM U3 IPUBEIACHHBIX COEIMHEHUN SBISETCS KAU€CTBEHHOM
peakuue Ha MHOIrOATOMHBIE CLTUPTHI?

a) aMMua4Hbli pactBop Ag,0;

0) NaOH;

B) Bry;

r) Cu(OH);.

19. 40 % BOJHBINM pacTBOP KAaKOTO M3 IPUBEIEHHBIX BEIIECTB Ha3bIBAIOT (hopMaTuHOM?
a) MeTaHals;

0) sTaHaus;

B) IIpOoNIaHaJIs;

T') MpOTaHOHA.

20. Kakyro dhopmyny umeet denon?

a) 0)

C
H(|3E:5i (f— CH,— OH Clez—(fH—ﬁle
HG>_CH OH OH OH
CH
O
B) CH3;— CH,OH r) H C\ / CH
21. Kakoe u3 npuBeICHHBIX BEIIECTB OYAET BCTYNATh B PEAKIIMIO MTOJTUKOHICHCALIUU?
a) 9TaH;
0) oTeH;
B) DTAHOI;
T') 3TaHaJb.
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22. Kakas U3 NpuBEICHHBIX KUCIIOT SIBJISETCS HEMPEAECTbHOU IByXOCHOBHOM?
a) MacJisiHasi;

0) MasOHOBAS;

B) METAKpUJIOBasl;

T') MaJICHHOBAS.

23. PacTBOp Kakoro COeTMHEHUsI B BOJIC HA3bIBAIOT KapOOJIOBON KUCIOTOMU?
a) TUJIOBOTO CIIUPTA;

0) GEH3WIOBOTO CIIUPTA;

B) TJIULIEPUHA;

r) enona.

24. Kakoe coemnHeHHe 00pa3yeTcs Mpu TUAPUPOBAHUHN TTPOTTaHOHA?
a) mpormnaxoui-1;

0) nmponaHoJ-2;

B) IIpONIaHaJIb;

T') IpOTaH.

25. Kakoe coemnHeHne 00pa3yeTcsi Mpyu OKUCICHUH STUIIOBOTO CIIpTa’?
a) MypaBbUHBIN aJTbICTU]L;

0) YKCYCHBIH allbJIeTHI;

B) IPOITMOHOBEIH albACTU];

T') alleTOH.

26. Uto Takoe Kupb1?

a) COJIM IICJIOYHBIX MCTAJIJIOB BBICIIIUX Kap60HOBBIX KHCIIOT,

0) nmpocThie 3(hUPbI MHOTOATOMHBIX CITUPTOB;

B) BBICOKOMOJICKYJISIPHBIC COCIUHCHU A, COCTOAIIUC U3 GOHBIHOFO YHuciia OCTaTKOB I''TFOKO3bI,
I') CMECH CIIOXHBIX 3(UPOB IIUIEPUHA U BBICIINX KAPOOHOBBIX KUCIIOT.

30. IIepBsIil mpeACTaBUTENb TOMOJOTHYECKOTO PsAIa MPEIEIbHBIX YTIIIEBOJOPOIAOB — 3TO:
a) MpoIIaH;

0) MeTaH;

B) ATEH;

T') 9THH.

31. B3aumopeicTBUE C KaKUM M3 MPUBEACHHBIX COCIMHEHUMN SBJISETCS KaY€CTBEHHOM
peakmueit Ha peHons1?

a) aMMHUavHbINA pacTBOp Agy0;

0) NaOH;

B) FeCls;

r) Cu(OH);.

32. Kakyto ¢popmyity ©MeeT 3TUIOBBIA CIIUPT?
a) CH;OH;

6) CH3CH,OH;

B) CH3;COOH;

r) (NH)2CO.
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33. Jlns 5T€Ha HEe XapaKTEPEHbI peaKINU
a) MPUCOETUHEHUS

0) OKHCIICHHS

B) 3aMeIIeHUs

T') MOJTUMEPHU3 AT

34. B peaknuio “cepeOpsHOTO 3epKajia” BCTyIaeT
a) YKCyCHasl KUCJIOTa

0) MeTaHaIb

B) OyTaHoi-1

T') MPONIaHOH

35. MoHocaxapuibl — 3TO

a) MHOT'OATOMHBIC aJIbACTUA0- NJIN KGTOCHI/IpTI:I

0) croxHbIC A(UPHI TIIUIIEPUHA W BBICITUX KAPOOHOBBIX KHUCIIOT

B) COJIX IICJIOYHBIX MECTAJIJIOB BBICHINX Kap60HOBBIX KHCJIOT

r) npupoansie BMC, cocrositiue u3 0CTaTKOB 0-aMUHOKHUCIIOT, CBSI3aHHBIX MIENTHAHON CBSI3bIO

36. Ilpu okucieHnn anpaeruaa oopasyercs
a) IEpBUYHBIN CIUPT

0) BTOPUYHBINA CITHPT

B) CIJIOXHBIH 3¢up

r) KapOOHOBasK KMCJIOTa

37. B coctaB )KHUpPOB HE BXOJUT
a) NaJIbMUTUHOBAsI KUCIIOTA

0) cTreapuHOBasE KMCJIOTA

B) YKCYCHasl KUCJIOTa

') OJICMHOBAs KHCIIOTa

38. B peakuuro 3TepuduKanuy BCTymaeT
a) MpoIaHajb

0) OeHzon

B) ATaHOJI

r) OyTaHOH

39. [Iponan He B3aUMOJEHCTBYET C
a) Cl, (cBer)

6) HNO;

B) BI‘2

r) CH;COOH

40. benkn — 310

a) MHOT'OATOMHBIC aJIbACTUA0- NJIN KGTOCHI/IpTI:I

0) croxHbBIC A(UPHI TIIUIEPUHA U BBICITUX KAPOOHOBBIX KHUCIIOT

B) COJIX IICJIOYHBIX MECTAJIJIOB BBICHINX Kap60HOBBIX KHCJIOT

r) npupoansie BMC, cocrositiue u3 0CTaTKOB 0-aMUHOKHUCIIOT, CBSI3aHHBIX MIENTHAHON CBSI3bIO

41. ITo npaBuny MapKkOBHUKOBA B3aUMOJICUCTBYET
a) OyreH-2
0) oTeH
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B) OyTHH-2
r) OyTen-1

42. IIpu ruaponmse Kpaxmaia oopazyercs
a) 0-TJII0KO3a

0) B-rmroko3a

B) O-TaJlaKTO3a

r) B-gpyxrosa

43. I'munepun umeet Gopmyny
a) C6H5-CH2-OH

6) CH3-CH,-OH

B) CH,(OH)-CH(OH)-CH,(OH)
r) C¢Hs-OH

44. ModeBruHA UMEET CTPYKTYpHYIO hopmyiry
a) NH,—CO—NH,

6) CH;—CO—NH;

B) CH;—CO—0—CO—CH3

r) CH;—CO—0O—C,H;

45. AnkeH, coaepxkaliui B CTpPYKType LIEMOYKY U3 TPEX aTOMOB yIiiepoa — 3TO:
a) MpOIIEH

0) meHTeH

B) IEHTUH

r) OyTeH

46. B cocTaB TBEpAOro KHUpPa BXOIUT
a) OCH30ITHas KHCIIOTa

0) yKCycHast KUCJIOTa

B) CT€apUHOBAsI KMCIIOTA

') MOJIOYHAs KUCJIOTA

47. B cocTaB )KHAKOTO KUPA BXOJIUT
a) MypaBbHHas KUCJIOTa

0) oseMHOBAs KUCIIOTa

B) IIaBeJIeBask KUCI0Ta

T') MAJIbMATHHOBAS KUCIIOTA

48. Conu kKapOOHOBBIX KUCIOT 00Opa3yroTCs MPU ACHUCTBUN
a) C12

6) NaOH

B) HCN

r) HBr

49. B cocTaB OEIKOB BXOIUT
a) OCH30ITHas KHCIIOTa

0) maBeneBast KUCIIOTa

B) CT€apUHOBAsI KMCIOTA

I') aMHHOYKCYCHasl KUCJIOTa

50. K mpocThIM caxapam (MOHOCaXapuiaM) OTHOCUTCS
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a) TII0K03a
0) caxaposa
B) Kpaxma
') MaJIbTO3A.

Pa3nen.2. O0mas u HeOpraHu4eckKasi XuMmusl.

1. ®opmyna okcuaa Kaaus:

a) HNOs; B) Ky0;

0) CaO; r) KOH.

2. [IpuBenuTe Ha3BaHUE BEIIECTBA, XUMUUecKas popmyia koroporo, AlCls:
a) kKapOoHAT HATpHS; B) XJIOpUJ AJIFOMUHUS;

0) cynbdaT KaabIus; ') OKCH/JI aTFOMHHUSI.

3. llenoupio SIBISICTCS:

a) K,0; B) CaSOy;

0) HNO;; r) NaOH.

4. Cepnas KUCI0Ta UMEET GPopMyITy:

a) HNO3; B) H,SOy;

6) H,SOs; F) HCI.

5. OCHOBHBIM OKCHJIOM SIBIISICTCSI:

a) COy; B) Na,O;

0) SO;; r) P,0:s.

6. K mpocThiM BelecTBaM OTHOCUTCS:

a) COy; B) HCI;

0) Oy; r) KNO;.

7. CioXHBIM BEILIECTBOM SIBJISIETCSI:

6) 02; F) I{NO}.

8. HazoBure nannoe coequnenue SO3?
a) OKCH/JI CEpHI; B) cepa;
0) cepHast KHCIIOTa; I') TUAPOKCHUJ HATPHUSL.

9. Kucnora, Kotopas SBJISETCI HECTOMKON M JIETKO Pa3jlaraeTcsi ¢ BBIACICHUEM YIJIEKHCIIOTO
rasa — 3To:

a) HCI, B) H,COs;

6) HQSO4; I‘) HNO3.

10. Okcuay Kanbliusi COOTBETCTBYET hopmyIa:

a) K,O; B) K»03;

0) Ca,0; r) CaO.

11. Tlpu aucconumanyu oKcruaa aTlOMUHUS 00Pa3yIOTCS HOHBI:
a) A’ u 30H; B) H u AI’";

6) 2AI’" u 307 ') OKCHJIbl HE AUCCOLIMUPYIOT.

12. TTpu B3aumoperictBun okcuaa ceprl( V1) ¢ Bomoit obpasyercs:
a) HCI; B) NaOH;
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6) HQSO4; I‘) NaQSO4.

13. YriuekucioMy razy COOTBETCTBYET popMya:
a) HCI; B) NaOH;
6) K3POy; F) CO..

14. Tlpu B3auMOIEHUCTBUU OKCHA KaJHs C YIIIEKUCIBIM Ta3oM (okcuaoM yriepoaa(lV)) oopasy-
eTCsL:

a) KCI; B) K»SOy;

6) K2C03; F) K3PO4.

15. IIpu TepMu4eCcKOM pa3iokKEeHUU TUAPOKCHIA MarHUs 00pa3yroTCs:

a) KoO u COyp; 0) MgO u H,0; B) CaO u SOs3; r) MgO u CO,.
16. TTpu B3auMOAEHCTBIM OKCHJIA KIBIHS M XJIOPOBOJOPOIHOMH (COJISIHOM) KUCIIOTHI 00pa3ylOTCsL:
a) CaCO3¢; B) KQSO4 n HZT;

6) KC104 u Hzo; F) CaC12 u HQO

17. K cuabHBIM 3JIEKTPOJIUTAM OTHOCUTCS:

a) HCI; B) CH;COOH;

6) H2C03; F) HzSiO3.

18. IIpu nucconmanuy cepHOi KUCIOTHI 00pa3yloTes:

a)H u SO4~; B)Na u OH ;

6) 2H" u S04~ ; r) H u NOs~

19. quccounanus — 3TO MpoIecc:

a) B3aUMOJICHCTBHUS KHUCIIOTHI C OCHOBAaHUEM;
0) pacrmaja BeIecTBa HAa HOHBI,

B) YCKOPEHHSI XUMUYECKOU PEaKIUH;

') 00pa30oBaHUs KOMIUIEKCHOTO HOHA.

20. Oxcuapl — 3TO:

a) MPOCTHIC BEIIECTBA HEMETAILIBI;

0) CIIOXHBIE BEIIECTBA, COCTOSIINE U3 2-X AIEMEHTOB, OJUH U3 KOTOPBIX KHCIOPOT;

B) CJIOJKHBIC BEIIIECTBA, COCTOSIINE U3 KATHOHOB BOJAOPO/Ia M AHHOHOB KHCIIOTHBIX OCTAaTKOB;
I‘) HpOCTBIe BCIIE€CTBA MCTAJIJIBI.

21. Kucnora HNOs Ha3rpIBaeTcH:
a) coJsiHas; B) a30THUCTAas;
0) a3oTHas; T') cepHasl.

22. Conu cepHOM KUCIIOTHI HAa3bIBAKOTC:
a) XJIOPHU/IBI; 0) cynbhupr; B) CynbdaThl; T) CYIb(UTHIL.

23. AmdOoTepHBIM OKCHIOM SIBIISECTCS:

a) COy; B) Na,O;

6) H,O; r) ZnO.

24. K menoyaM OTHOCHUTCH:

a) Al(OH)s; B) Zn(OH)y;
6) Mg(OH),; r) NaOH.

25. Ilpu B3auMoeiiCTBUM OKCHJIA HATPUs C BOAOH oOpazyercs:
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a) HCI; B) NaOH;

6) HZSO4; F) Na(OH)z.

26. Ilpu mucconmary XJa0pyaa HaTpyst 00pa3yroTCs:

a)Na' n OH ; B)K' uCl;

6) Na uCl; r) 2Na" u SO, .

27. Ilpu B3aMOIEUCTBUH CEPHOM KUCIOTHI C OKCHUIOM HaTPHs 00pa3yrOTCs:
a) Nast4 u Hzo; B) NaCl u HQO;

6) Na,COs u HyO; r) Na[Al(OH)4].

28. K KuCIBIM COJISIM OTHOCST:

a) NaySOy; B) MgOHCI;

6) KHCOs; r) Na[Al(OH)4].

29. K OCHOBHBIM COJISIM OTHOCST:

a) NaySOy; B) MgOHCI;

6) KHCOs; r) Na[Al(OH)4].

30. dopmyna ruAPOKCHIA KAJIbIIUS:

a) K,0; B) KOH;

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

31. HepactBopuMoii B BOJE KUCTOTOM SIBIISIETCS:

a) HCI; B) H,Si03;

6) H2SO4; F) HNO}.

32. K menoyaMm He OTHOCUTCHS:

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

6) Mg(OH),; r) KOH.

33. KatuoHbl Maruus u cyib(haT-aHuOHbBI 00pa3yroTCs IpU AUCCOLUAIIH:
a) MnSOy; B) Cu(NO:3)y;

0) MgCly; r) MgSOs,.

34. B peakuuio HEUTpaIM3aluKy BCTYNAIOT:

a) OKCHUJ 1 BOJIa; B) COJIb U LIEJIOYb;

0) OKCHJT U KHCJIOTA; ') KUCJIOTA U IEJI0Yb.

35. I'unponusy He OABEPraeTcs:

a) Cu(NO3)2; B) K>SOy;

0) NazPOy; r) CH;COONHys.
36. Ilpu aqucconmary ruAPOKCH 1A KaTisi 00pa3yrOTCS:

a)H' uOH ; B)K'nuOH ;

6) Ca’ u OH ; r)H u SO,*.

37. MonsipHasi KOHIIEHTpAIIHsI PACTBOPOB PACCUUTHIBACTCS O (hOpMYIIE:
Omeemur:

a)a)(g_ga):MlOO%; 6) CM — I’H(S—ea) ;
m(e — 6a) M (6 —-86a)-V(p—- pa)

B _ m(e—e6a) . _ +

B)T (6 6‘a)——V(p e r) pH=-1gCy
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38. KUCIIOTHBIM OKCHIIOM SIBJISIETCS:
a) COy;  0) CaO; B) Na,0;

39. Conu a30THOM KUCIOTEI HAa3bIBAIOTCS:
a) XJIOPU/IbI;
0) HUTpATHI;

40. Conu cOJISIHOH KUCIIOTHI HA3bIBAIOTCS:
a) HUTPATHI;
0) XJI0pHIbI;

41. K cpeagHum coJisiM OTHOCSIT:
a) Nast4;
6) KHCOs;

42. Comu docdatsr oOpa3zyer:
a) H3PO4;
6) HNO3;

43, [lleaoum — 3TO:
a) — 3TO HEPACTBOPUMBIC OCHOBAHHS;
0) — 3TO pacCTBOPUMBIC OCHOBAHUS,

F) A1203.

B) cynb(daTsl;
') KapOOHATHI.

B) CyJb(aThI,

r) dpocdatsl.

B) MgOHCl;
r) Na[Al(OH)4].

B) HCI;
F) HzSO4.

B) — 3TO IPOIYKTHI B3aUMOJICHCTBUSI MPOCTHIX BEIIECTB C KUCIOPOI0M;

T') — 3TO MPOCTHIC BEIIECTBA.

44. TIpu B3aMMOACHCTBUH COJITHOM KHUCIIOTHI C THIPOKCUIOM Oapus 00pa3yroTcs:

a) BaSO4 n HzO; B) Ba(NO3)2 n HzO;
6) BaClz )48 Hzo; F) BaCb n HQT

45. Kucnora, koTopast 00pa3yeT CoJii HUTPAThl —3TO:

a) HCI; B) H,Si03;

6) HNO3; F) HzSO4.

46. Paz0aBneHHas cepHas KUCIOTA B3aUMOJICHCTBYET C:

a) Mg; B) Ag;

0) Cu; r) Au.

47. CepoBOoZOpOAHAsA KUCIOTa 00pa3yeT Cou:

a) cynb(harer;

B) CYJIb(UIBI;
I') XJIOPHUJIBI.

47. MaccoBasi 0JI11 pacTBOPEHHOT'O BEIIECTBA PACCUUTHIBAECTCS 1O (hopMyIIe:

0) cynb(uTHI,
a)a)(e—ea)zm(e—_ea)-IOO%;
m(p— pa)
6)C ., = m(6 — 6a) )
M M(se—-6a)-V(p-pa)
3 _ m(6—s6a) .
B)T (6 ga)_—l/(p—pa)’
r) pH=—IgCy"

48. CUIILHBIM OKHUCIHUTEIEM SIBIISIETCS
a) H>O;

B) Hy;
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6) KQCI'207; F) Mg.

49. I'unponus — 3To mpolecc:

a) B3aMMO/JICHCTBHS KUCIOTHI C OCHOBAHHEM;
0) pacnaja BEIIECTBA HA HOHBI,

B) YCKOPCHHSI XUMUYIECKOW PEAKIUN;

') B3aUMO/JICHCTBHUS BEIIECTB C BOJIOM.

50.pH=78B........... cpene.

a) KUCTIOM;

0) HEUTpaTBHOM;

B) IIEJIOYHOM;

') OKUCIUTENbHO-BOCCTAHOBUTEIHHOM.

51. OKUCIHUTENBHO-BOCCTAHOBHUTENBHBIC PEAKIIMU — 3TO PEAKIHH:
a) mpoTeKarolue 0e3 N3MEHEHHSI CTETICHU OKHCIICHUS;

0) MpoTeKaIINe C U3MEHEHUEM CTEIIEHU OKUCIICHNUS,

B) mpoTekaronme 6e3 nsmeHeHus pH;

T') IPOTEKAOIINE MEX]TY KUCIOTOW U OCHOBAHUEM.

S2.pH=128B............ cpene.

a) KUCJIOW;

0) HEHTpaJIBHOI;

B) IICJIOYHOM;

T') OKUCIUTEIFHO-BOCCTAHOBUTEIHHOM.

53. T'maponus no kaTuony (kucinas cpena, pH<7) nmporekaer B pacTBOpe COJHU:

a) MgCly; B) KCI;

0) NaNOs; r) Na;SOa.
S4.pH=18B.......... cpene.

a) KUCJIOW;

0) HEHTpaJIBHOI;
B) IICJIOYHOM;
I') OKMCIIUTEIIbHO-BOCCTAHOBUTEILHOM.

55. B HeuTpanbHOU cpejie BOAOPOIHBIN MTOKA3aTeNb PABEH:

a) 0; B) 7;

0) 1; r) 10.

56. Ilpu nucconyanyuu HATpaTa MarHus oOpa3yroTcs:

a) Mg”" u SO,”; B) Mg>" 1 2NOs ;
6) Mg’ u 20H ; r) Mg”" u 2NO, .
57. B peakuuu: Cu + 4HNOj3 (koni) — Cu(NO3), + 2NO,1 + 2H,0 BoccTaHOBUTENH OTIAET .....
3JICKTPOHOB.

a) 1g; B) 3¢;

0) 28; r) 48.

58. K KOMIIEKCHBIM COSTUHEHUSIM OTHOCHUTCS:

a) H,O; B) NaOH;

0) H,SO4 r) Ko[Zn(OH)4].
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59. CHUIbHBIM BOCCTAHOBUTEIEM SIBIISIETCS

a) Mg; ) H,O;

6) HQSO4; F) HNO3.

60. ITpu B3auMOIEHCTBUM COJISTHOM KUCIIOTHI C IIMHKOM 00pa3yroTcs:
a) ZnCly m H,1; B) ZnCl, u H;O;

6) ZnSO4u H,0; r) ZnSO4u Hy1.

4.3.2. Bonipocsl 1J1s1 KOHTPOJIBLHBIX padoT
Pa3nen.l. Oprannyeckasi Xumusi.

Teopus cTpoCHUA OPraHUYECKUX COENMHEHUN

BapwuanTt 1

1. Ilpeamer opraHM4ecKON XMMHH, €€ 3HAUYCHHE B HAPOJIHOM XO035HCTBE U CBA3b C OMOJI0-
TMYEeCKUMH AucuuIuinHaMu. [IpuBeauTe mpuMepsl Hanboliee BaXHBIX B OMOJIOTMYECKOM OTHO-
IIEHUH OPraHUYECKUX COCIUHEHUM (KUCIIOT, )KUPOB, YTIEBOIOB).

2. VI3noxuTe NpUHIUNBI KJIaCCU(PUKAIUU OPraHUYECKUX COCAMHEHUN, TPUBEIUTE COOT-
BETCTBYIOILME IPUMEPBHI.

3. Yto Ha3bIBaeTcs romosiornueckuM psaom? [lpusennre npuMepbl TOMOJIOTHYECKUX Psi-
JIOB MPEENbHBIX YIJIEBOJOPOIOB, PEAEIbHBIX OJIHOATOMHBIX CIUPTOB, HEMPEEIbHbIX aJble-
TUJOB.

4. Yo Ha3bIBACTCS 0 - U T -CBA3bI0? OmNpeenuTe KOJIUYECTBO U XapaKTep CBI3el B dTaHe,
3TEHE, ITUHE.

5. OnummTe MpOCTPAaHCTBEHHOE CTPOECHUE MOJIEKYJ OPraHMYECKHUX COEAMHEHMH (cTe-
peoxumuyeckas reopusi). MI306pazute mpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT METaHa U dTaHa.

Bapuanr 2

1. N310%uTe OCHOBHBIE MOJOKEHUSI TEOPUU XUMHUUYECKOro ctpoeHus. Hanummure cokpa-
IIEHHBIE CTPYKTYpHbIE (hOPMYJBI BCEX M30MEPOB I'€KCaHa M HA30BUTE UX 110 MEXAYHApOIHOMN
HoMmenkiatype MIOITAK

2. Ilepeuncnure U3BECTHBIE BaM KJIACChl OPraHMUYECKUX BELIECTB, IPUBEAUTE MIPUMEPHI.
Brizenute QpyHKIMOHATBHBIE TPYIIIHL.

3. Kakue u3 nNpuBeEHHbIX HM)KE COCUHEHUH SBJISIOTCS TOMOJIOraMH, Kakue - u30Mepa-
mu? Ha3zoBure ux.

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

4. HazoBuTE TUIIBI OPTAHHYECKUX PEAKIIUNA U IPUBEIUTE IIPUMEPHI.
5. Uto Takoe pamukansl? [IpeacraBbTe CTPYKTYpHBIC (DOPMYIIBI U JaliTe Ha3BAHUS Palv-
KasioB, o0Opa3zoBaHHbBIX U3 yraeogopoaos C,Heg, C3Hg, C¢Hg (6en30m).
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IIpenenbHbIC YIIEBOAOPObI. OTHIICHOBEIC U JUCHOBBIC YIVICBOAOPOABI. AHCTI/IJ'ICHOBBIC YIJICBO-
JAOPOJKI. ADOMaTI/I‘-IGCKI/IC YIIeBOA0pOo bl [IpupoaHbIE MCTOYHHUKH YVIIIEBOAOPOIOB

Bapwuant 1
1. TlpuBeaute knaccupuKanuio yriieBoaopo1oB. HazoBute npuBeneHHbIC HIKE COSAMHEHUS
no HoMeHkarype UIOITAK u ykaxkute, kK KakoMy rOMOJIOTHYECKOMY Psily OHU OTHOCSITCS:

a) CH,—CH— CH-CH,—CH, 6) CH?Z‘f_CH?_‘TH_Cm
on, OH, CH; CH;
CH;  B) CH,—CH-C=C—CH,—CH,
CH;

2. N3omepus ankeHoB. BeiBeauTe nzomepsl oomiei popmyiel CsHyp m Haz3oBUTE HX.

3. IlpuBeauTe ypaBHEHHS PEaKlUil, C MOMOIIbI0 KOTOPHIX MOXKHO OCYIIECTBUTH CIEIY-
IOLLME MTPEBPALICHUS, OTPAKAIOUIUE TEXHUUYECKOE IPUMEHEHHE alleTHIICHA:
—— CH;—COOH
——— CH;—CH,0H

CH=CH —
—— CH,=CHCI1

L CH=CH,

4. JInst kakux yriieBOJOPOJOB XapaKTepHbl peakuuu noaumepusauuu? Ilpuseaure npu-
Mepbl peakuuid. Kakoe npakTuieckoe 3Ha4eHUe UMEIOT IPOAYKTHI 3TUX PEaKIUi?

5. Kakue BuabI H30MepUM XapaKTEpHBbI ISl apOMaTUYECKUX yriieBoaopoaos? Hanummure
(bopMyInbl Bcex M30MEpOB AMMETHIIOCH3071a U TpuMeTHiIOeH301a. Ha3oBuTe nx mo Hay4HOH HO-
MEHKJIaType.

Bapuant 2

1.3anumure ypaBHEHUS! XMMUUYECKUX PEAKLU, XapaKTEPHbIX Ul aJKaHOB Ha IIpUMeEpe
npomnaHa. YKaxure ThN peakuuil. Kakoe npakruueckoe 3Hau€HUE UMEIOT aJIKaHbI?

2. Kakue Tunsl peakuuil XxapakTepHbl AJis ankeHoB? [IpuBeauTe cCOOTBETCTBYIOLIUE MIPH-
Mepsbl. B ueM 3axirouaercs npasuino MapkoBHUKOBa?

3. Buabl nzomepun ankanoB. Beisenute usomepsl oomeit popmynst CsHj» 1 Ha3oBuTE HX.

4. OnuiuuTe XMMUYECKHE CBOMCTBA aJKUHOB U MPUBEAUTE COOTBETCTBYIOLIUE PEAKIUU
Ha npuMepe nponuHa. Hazosure nponykrsl peakuuii. Kakas peaknus HassiBaeTcs peakuuen Ky-
yepona?

5. Kakue Tunpl XMMUYECKUX PEaKLMM XapaKTEpHbI AJI1 apOMATUYECKUX YTJIEBOJOPOIOB?
Kakue npoaykrsl 0oOpa3yroTcsi pH B3aUMOJEHCTBUM OeH30s1a ¢ OPOMOM, C XJIOPOM Ha CBETY,
MeTUI0eH301a (TOJIyoJ1a) C a30THOM KUCIOTON?

FI/IHDOKCI/IHBHBIC COCAUHCHUA

Bapuant 1

1. Onumure knaccugukanuio cnuptos. [lpuBenure npumepsl.

2. OnuumTe XMMUYECKHE CBOMCTBA OJHOATOMHBIX CIIMPTOB. OTBET NPOUILIIOCTPUPYHUTE
YPaBHEHUSIMH PEaKILMil Ha pUMepe IporaHoia-1.

3. IlpuBenuTe ypaBHEHMs peakUUi, XapaKTepU3YIOUIMX XUMUUECKUE CBOWCTBA 3TaHUO-
na-1,2. Ykaxure, Kak MEHSETCS XMUMHUUYECKUH XapakTep CHUPTOB IO MEPE YBEIMYEHMS 4YUCIIA
TUAPOKCHIBHBIX IPYIIIL.

4. CocraBbTe (DOpMYNBI BCEX H30MEPOB (PEHOJOB U apOMAaTHUECKHUX CIUPTOB OOIIeH
dopmynsl C7HgO, naiite UM COOTBETCTBYIOLIUE HAa3BAHHUS.

5. OnumuTe cBoMcTBa U npuMeHeHue (enona. [lpuBeaure A HErO ypaBHEHHUs peak-
1uii: a) GpomupoBanus; 6) HUTpoBaHus. Ha3oBuTe nosyuyeHHbIE COETUHEHMUS.
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Bapuant 2
1.BoiBenuTe 1 Ha30BUTE M30Mepbl cniupToB odueit popmynsr C4HoOH. Vikaxure, kakue
U3 HUX SIBJISIOTCS EPBUYHBIMU, BTOPUUHBIMU U TPETUYHBIMH.
2. OnuuunTe XMMUYECKHE CBOMCTBA TPEXAaTOMHOIO CIUPTA INIMLEpPUHA (IPUBEAUTE YPaB-
HEHMsI COOTBETCTBYIOIUX PEAKIUI), €ro OMOJOTHYECKYIO0 pojib U IPUMEHEHHUE.
3.Kaxkas peakuust Ha3bIBaeTcs peakuuei srepuduxanuu? [Ipuseaure npumepsl.
4.B uem pa3zHuIla XUMUYECKUX CBOMCTB ()€HOJIOB U apoMaTudeckux cnuptoB? IIpousuito-
CTPUPYHUTE OTBET YPAaBHCHUSIMU PEAKLIUN.
5.Hanummre ypaBHeHUs peaklUil 1 Ha30BUTE 00pa3yIoLIMecs COeUHEHU:
a) okcuoensoin (penon) + NaOH —
0) nponanois-2 + CH;COOH —
B) sHTanAuoN (3tuienriukoins) + Cu(OH), —
r) nponanTpuod (raunepuH) + HNO; —

AnbIeruibl U KETOHBI
Bapuanr 1

1. Knaccuduxkanus anpaerufioB 1 keroHoB. [Ipusenure npumepsl. 3anuimute GopMyJibl:
a) 2-metunOyranans; 0) 2,4-1MMEeTHIINEHTaHOHA-3.

2. Onumure XMMUYECKHE CBOMCTBA anbJeruioB (IPUBEIUTE YpaBHEHMs peakluil) Ha
npumepe 3taHais. ['ne npumensiercs popmanun?

3. HanumuTe ypaBHeHus peakuui MeraHains (popMaibAeruia) ¢ BOJOPOIOM, XJIOPUAOM
docdopa (V) u nuanoBogopoiHoi kucinotoid. Yto Takoe dopmanun? ['ae on npumensiercs?

4. YkaxuTe pa3inyus B CTPOCHHMM M XMMHUYECKMX CBOMCTBaX ajbJCTUAOB U KETOHOB.
[IpomumtocTpupyiTe COOTBETCTBYIOIUMHU YPABHEHUAMU PEAKLUH.

5. IlpuBenuTe npuMepsl apOMaTUYECKUX alIbAETUI0B U KeToHOB. Hanummure ypaBHeHus
peaKuy OKHCIEHUsI OEH30MHOI0 allbJIeTnia B OEH30HHYI0 KUCIIOTY.

Bapuanr 2
1.Homenknarypa u u3omepus alpJeruoB U KeToHOB. Hanumute Gpopmyssl H30MEpHBIX
anbAeru0B U keToHoB coctaBa C4HgO, HazoBute ux no nomenkinarype MIOITAK.
2.0numuTe XUMAYECKUEe CBOMCTBA KETOHOB (MPUBEIUTE ypaBHEHUS PeaKIi[iii) Ha MpuMe-
pe npornaHoHa. ['1e mpumeHsieTcst aieToH?
3.Hanummure ypaBHeHUs peakiuil mponeHans (aKkpojienHa):
a) ¢ Opomom,
0) ¢ BOIOPOAOM,
B) C OKCHJOM cepebpa.
4. HanummTe ypaBHEHHs peaklUi OKUCICHMS MPOMaHais U 2-MeTHJIOyTaHals aMMuay-
HBIM PacTBOPOM okcuja cepedpa. K kakomy kiaccy coeuHEeHU OTHOCSTCS MPOAYKTHI OKHCIIE-
Husi? Kak Ha3bIBaIOT ATy peakiuio?
10. KauecTBeHHas peakuus A anbaeruion. [IpuBenure npumepsl.

KaD6OHOBBI€ KHCJIOTHI U UX IMPOMU3BOJAHBIC

Bapwuant 1

1. Knaccuduxanus kapOoHOBBIX KuCIOT. [IpuBenure coorBeTcTBYOME puMepsl. Jlaii-
T€ UM TPUBUAJIbHBIC U HAYYHbIC Ha3BaHUS.

2. Kakue coenuHenus Ha3pIBatoTcs xkupaMu? Hanumure ypaBHeHUs peakliUy INIMLEPUHA
C TpeMs MOJIEKYJIAMH CTEaPUHOBOMN KUCJIOTHI.

3. IlpuBeaure Gopmyibl CIEAYIOUIMX KUCIOT: YKCYCHas, aKpuioBas, MajlbMUTHHOBAsi,
MajienHoBas1, MosouHas. Hazosute ux no Homenkiarype MIOITAK. Hanumunre ypaBHeHus pe-
aKIMH, XapaKTepU3YIOINUX XUMUYECKHUE CBOMCTBA aKPHIIOBON KHUCIIOTBHI.

4. B ueM 3aKJIr049aeTcs NpoLece TMApOreHu3anuy xkupa? Hanuimmre ypaBHEHHE pEaKLUH.

46



5. IIpuBeaure npuMepbl apOMaTUYECKUX KHUCIOT U YPaBHEHUS PEAKLUN, XapaKTEPU3YIO-
IIMX CBOMCTBAa OEH30MHON KHUCIIOTHI.

Bapuanr 2

1. OnumuTe XMMUYECKHE CBOMCTBA OJHOOCHOBHBIX KHMCJIOT. Hanumure ypaBHeHuUs pe-
aKIU MEXIY:

a) OyranoBo# (MacisHo) kucimoTor 1 NaOH;
0) MeHTaHoBOM (BaJepPUAHOBOW) KHCIOTOW U MPOTAHOIOM-2.

2. C nOMOI1IBIO KaKOM peaKIMy MOXKHO IOJIYYMTh MBLIO W3 skupa? Hamuimre ypaBHeHHe 3TOM
peaKIuu.

3. B uem omimume TBepAbIX KUPOB OT Macen? Hanummre GopMysbl TpUMaIbMUTHHA U TPHO-
JIeUHA.

4. ITpuBenure GopMyJbl CIEAYIOIIMUX KHCIOT: 1laBeseBas, BaJlepUaHOBasl, CAUIMIIOBAs,
siHTapHasi, TuMoHHas. HazoBute ux no Homenknarype MIOITAK. Onumure xumuueckue cBOM-
CTBa ILIaBEJIEBOU KUCIIOTHI.

5. MbIna, ux cTpoeHue U npuMeHenrne. Hanmmmre ypaBHeHHe peakiuy OMBUICHHS JKUpa 111e-
JIOYBIO Ha IPUMEPE TPUCTEAPUHA.

YriieBoibt

BapuanTt 1

1. Knaccuduxanus yriaeBoloB M pacupocTpaHeHue B npupone. [lpuBeaure npumepsl
aJbJIOIICHTO3, KETOT€KCO3.

2. OnuumuTe XMMUYECKHE CBOWCTBA MOHOCAXapHI0B, 0OYCIIOBIEHHbIE HAJIMYUEM CIIHp-
TOBBIX TPYIIIL.

3. UeMm oTiMUalOTCS BOCCTAHABIMBAIOLIUE AHMCaxapulbl OT HEBOCCTAHABIMBAIOLIMX?
[TpuBeaure npumepsl. Hanummre ypaBHeHUs peakliuu “cepeOpsiHOTo 3epkaja’ 1Jisl JIAKTO3BI.

4. Kak o6pasyrorcs nukinyeckue GopMbel MoHOcaxapu1oB. [IpeacraBbTe cxemy peakiui.
Hanummre popmyny a-D-riIroKONUpPaHO3bI.

5.Kpaxmai, ero crpoenue u cBoiictsa. Hanumunre cTpykTypHYyt0 GOpMyy MajabTO3BI.

Bapuant 2

1. Hanummre gopmyny pubo3bl, OTMETBTE ACUMMETPUUYECKUE aTOMBI yIJIepoja, IpHUBe-
JUTE JJIS He€ ONTUYEeCKUe n3omepsl (D- u L-dopmsbl).

2. OnuumMTe XMMHUYECKHE CBOMCTBA MOHOCAXapHI0B, O0YyCIOBJIEHHbIE KapOOHMIIBHOU
rpynnoi. Hanumure ypaBHEHUS peakiuu “cepeOpsiHOro 3epkaja’ ¢ IIII0KO301.

3. Onpenenenue u knaccuduxanus aucaxapuaos. Hanummure ypaBHeHue peakuuu oOpa-
30BaHUs MaJbTO3bI, UCIIONIb3Ys CTPYKTYpHBIE (POPMYJIIBI COOTBETCTBYIOIINX MOHOCAXapHI0B.

4. Kakoe u3 coeJMHEHUH JTaKTO3a UITU caxapo3a JaeT pPeakiuio “‘cepeOpsHOoro 3epkana’?

5. KneruaTka, ee cTpoeHue, CBOIiCTBa W MpuMeHeHue. Hamummure ypaBHEHHE peakluu
TUAPOJIN3A HEI00M03bI, HCII0JIb3YS CTPYKTYPHBIE (POPMYJIBL.

AMMWHBL, aMUHOKHWCJIIOTEL, OEJIKA

Bapuant 1
1. AMuHBI, UX onpeneneHue, Kiaccupukalus, HOMEHKIaTypa.
2. CnocoObl NOJy4eHHs M HApOAHOXO3AMCTBEHHOE 3HaueHHe MoueBMHBbI. Hamummure
ypaBHEHHUE PeaKI1 00pa3oBaHus Ouypera.
3. IlpuBeaute CTPYKTypHble (HOPMYJbl HE3aMEHMMBIX U 3aMEHHUMBIX AMHUHOKHCIIOT.
Hanummure ypaBHeHue peakiiuy 00pa3oBaHus AUMENTHIA U3 JIM3UHA U TPUIITO(aHa.
4. Knaccugukanus 6enxoB. [Ipuseaure Gopmysibl He3aMEHUMBIX aMUHOKHCIIOT
5. Ctpoenue u 6uonorndeckas poib OenkoB. Hanumure ypaBHeHUE peakuy rUapoaIn3a
JUINenTuaa GeHuIalaHWITIUIIHA.
Bapuanr 2
1. OOBsicHUTE, TOYEMY aMHHOKHUCIIOTHI NPOSABIAIOT aMmoTepHble cBoiicTBa? OTBET mpo-
WUIFOCTPUPYHUTE YPAaBHEHUSAMU PEAKLUN HA IPUMEPE aJlaHUHA.
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2. Kakune coeqnuenuns Ha3pIBaroTcsa aMugaMu? ONUIINTE UX XUMUYECKHE CBOICTBA.

3. Kimaccudukamnuss aMuHOKHUCIIOT.

4. IonunenTuapl, uX O6uosnoruueckas posb. Hanumumre ypaBHeHus peakuuilt oOpasoBa-
HUS TUNENTUAA U3 aJlaHuHA U Tpuntodana. IloguepkHuTe NENTUAHYIO CBS3b.

5. IlepBuyHasi, BTOpUYHasA, TPETUUHAs CTPYKTypa OenkoB. Hanummure ypaBHeHHE peak-
M1 00pa30BaHus LIMCTUHA U3 IBYX MOJIEKYJI [IUCTEHHA.

Pa3nen.2. O0mas u HeOpraHu4ecKasi XuMmusl.

Ilepuoanueckuii 3akod U [lepuoanueckas cucreMa xumuueckux daeMmenTos .M. MenneneeBa

BapuanTt 1

1. CocraBbTe IIEKTPOHHBIE (POPMYJIBI 3JIEMEHTOB, MOPSAAKOBbIE HOMEpa KOTOpbIX 14 u
36. I'papuuecku pacnpenenuTe 3IEKTPOHBI 10 OpOUTAISIM (KBAaHTOBBIM stueiikam). Onpenenure
BO3MOJKHBIE CTEIIEHU OKHCIIEHHE aTOMOB B HOPMaJIbHOM U BO30YKJICHHOM COCTOSIHUU.

2. KakuM 37eMeHTaM COOTBETCTBYIOT JIEKTPOHHBIC (hOPMYJIbI: 1s% 28 2p6 3¢’ 3p5; 1s
2s% 2p° 3s” 3p°® 4s%;  1s? 2s% 2p° 3s” 3p° 4s' 3d'%? K kakum 57eKTpOHHBIM cemeiicTBaM
OTHOCSITCS 3TU AJIEMEHTHI?

3. Kak MeHs1oTCS paguyc U MOTEHLIMAJ MOHU3ALMKU aTOMOB 3JIEMEHTOB HaXOMSIIUXCS B
YEeTBEpTOM IepHo/ie clieBa HampaBo? Kak mpu 3TOM U3MEHSIOTCS UX XUMUYECKHE CBOHCTBA?

4. CoctaBbre (opmynsl rumpokcuno ans Ca, Be, Ba, Sr, Mg. Pacnonoxure ux B
MOpsJIKE BO3pACcCTaHUs OCHOBHBIX CBOMCTB. OTBET MOSICHUTE.

5. Ons coemunenuit: NaOH , N, , FeCl; , HNO; cocraBbre rpaduueckue Gpopmyisl.
VYKa)KuTe TUIBI XUMUYECKUX CBsI3ei. B Kakux cOeMHEHUSIX TPUCYTCTBYIOT TOJIBKO G-CBSI3U?

Bapuant 2

1. CocraBbTe 37IEKTPOHHBIE POPMYJIBI 3JIEMEHTOB, MOPSAKOBBIE HOMEPA KOTOPBIX 5 U 34.
['padmyecku pacnpenenuTe MEKTPOHBI MO OpOUTANAM (KBAaHTOBBIM sueiikam). Omnpenenure
BO3MOJKHBIE CTEIIEHU OKHCIIEHUE aTOMOB B HOPMaJIbHOM U BO30YKJICHHOM COCTOSIHUU.

2. KakuM 31eMeHTaM COOTBETCTBYIOT AJICKTPOHHBIE (POPMYIIBIL: 1s? 28 2p6 3¢’ 3p6 4s';
1s? 257 2p°; 15 25% 2p° 3s® 3p° 4s? 3d'% 4p?? K KkakuM 9IeKTPOHHBIM CeMeiCTBAM OTHOCSTCS
3TU 3JIEMEHTHI?

3. Kak MeHS10TCS painyCc U MOTEHIIMAT MOHU3ALKUHU aTOMOB AJIEMEHTOB HAXOJSIIUXCS BO
BTOpPOIl TNaBHOM moarpymme cBepxy BHU3? Kak mpu 3TOM H3MEHSIOTCS UX XHMHYECKHE
cBoiicTBa?

4. CocraBbTe ¢Gopmyasl ruapokcuaoB s Sn, C, Pb, Si, Ge B BbIcHICH cTeneHH
OKHCJIeHUd. Pacnonoxxure ux B MOPSAIKE BO3pacCTaHUs KUCIOTHBIX CBOMCTB. OTBET NOSICHUTE.

5. na coemunenuit: O, , Al(SO4); , CO , HCIO4 cocTaBbTe Tpaduueckue GopMysibl.
VYKakuTe TUIIbI XUMUYECKUX CBs3eil. ONpenenuTe Yucio 6- U T-CBA3€H B MOJIEKYJIax.

XMMHUYECKHUE PEAKIINU

Bapuanr 1
1. Kak uzmenutcs ckopoctb peakiuu: 2HBr — H; + Br,  npu yMeHbIIEHUH KOHIICH-
Tpanuu 6poMoBoAOpoaa B 4 paza?
2. Bo ckonbKO pa3 yBEIUMYMUTCS CKOPOCTh XHMMHUUYECKOW pEaKIMU IpPU MOBBIILIEHUU
temneparypsl oT 100 no 140°C, ecnu TeMneparypHblil KO3QQUIMEHT paBeH 47
3. 3MeHeHHe KaKuX yCIOBHI CIOCOOCTBYET CMEIIEHUIO PaBHOBECHUSI B CTOPOHY 00pa3o-
BaHMs okcuaa azora (II)?

N> ot O, rn == 2NO I - Q
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Bapuant 2
1. Kak u3MEHUTCS CKOPOCTh PEaKIIHH: 2 N + O — 2 N,O npu yBeTHYECHUH
KOHIIEHTpalluu a30Ta B 2 pa3a?
2. Bo CKOJBKO pa3 yBEJIMUUTCA CKOPOCTh XUMHUUECKOW PEaKIUU MPHU MOBBIIICHUH TEMIIe-
patypsl ¢ 80 1o 120°C, ecnu TemneparypHbiii KoadduimeHT paseH 27
3. Kak nmoBnusier yBennueHue JaBJICHUS HA XUMUYECKOE PABHOBECHE:!
F€304 (TB) +CO I) =—= 3FeO (TB) + COZ @0)

PacTtBOpBI

Bapuanr 1
1. BeruncnuTe MaccoByro 0O XJI0puia Oapusi B pacTBOPE, MPUTOTOBICHHOM PACTBOPEHUEM
50r gaHHOM coau B 171 BOAEL
2. Onpenenure MOJSIpHYIO KoHUeHTpanuio 40% pacTBopa CEpHON KHUCIOTHI, INIOTHOCTh
xotoporo 1.31 r/em’.
3. Ompenenute MOJSPHYIO KOHLIEHTpaLuoo 175 opTodochopHoit KUCTAOoThI, ecinu B 1 11 eé
pactBopa coaepxutcs 98 r H3POy,.
Bapuant 2
1. Kakas macca menouu u Boasl cogepxkutcsa B 800r 12 % pactBopa?
2. KakoBa mousipHas koHueHTpauus 12% pacrsopa KOH, ecnu ero njaioTHOCTh cOCTaBIs-
er 1.11 r/em®?
3. B Boze pactBopwiu 17.1 r ruapokcuna 6apus. O0beM pacTBopa okaszaics paBHbIM 400
mi1. Onpenenute MoJispHyto KoHueHTpanuto Ba(OH), B nanHOM pacTBOpe.

OKMCIHNTEIbHO-BOCCTAHOBUTEIBLHEIE pPCaKIuu.

BapwuanTt 1
1. Tlonbeputre KOIPPUIMEHTHI K OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM PEAKIUSIM
METOJIOM 3JIEKTPOHHOTO OanaHca. YKaXUTe OKUCIUTEIh U BOCCTAHOBHUTEIb.
F€C12 + HC103 + HCl — FCC13 + HzO
P + HCIO;5 + H,O — H3PO,4 + HCI1
KQCI'207 + HCl — CI‘C13 + Clz + KCl + HQO
FeSO4 + KMnOy4 + H,SO4 — Fep(SO4); + MnSO4 +K,2S04 + H,O

Bapuant 2
1. TlombGepute KO3PIUUMEHTH K OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIM PEAKIUSIM
METOJIOM 3JIEKTPOHHOTO OanaHca. YKaXUTe OKUCIUTEIh U BOCCTAHOBHUTEIb.
CL+J,+H,O— HJO; + HCI
KJ + KJO5; + H,SO4 — J, + K,SO4 + H,O
CI’C13 + KMl’lO4 + KOH — KzCI’O4 + MHOQ +KCl + HzO
KMnO,4 + Na,S + H,SO4 — MnSO4 + Na,SO4+ K,SO4 + H,O

KHaCCI/Idl)I/IKaHI/IH BemiecTB. IIpocThie BelecTBa

Bapuanr 1
1. OcymecTBuTe CleayIOMINE TPEBPALICHHUS:
Zn — ZnO — Zn(NO3); — Zn(OH), — ZnSO4 —»ZnCO3 — ZnO
Jlnig xaxnoro npeBpauieHus (Tae TO BO3MOXKHO) HalKUCaTh MOJIEKYJISIPHOE, TIOJTHOE HOH-

HOE U COKPAIICHHO-MOHHOE YPaBHEHHUE PEaKIIUU.

2. IlpuBeaute xumuyeckue (GOpMYIIbI CIEIYIOMIUX BEUIECTB: OKCUA Oapus, cyabhaT aMMo-
HUsl, KapOOHAT HATPUs, XJIOPUI ATFOMUHUS, THAPOKCH KaubIus, oprodocdar Kamus, THAPOCH-
JUKAT HATPUsl, NOIMU]T MarHus, aneraTt cBUHIa(+2), okcua xiaopa(+7).
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3. C KaKkuMH W3 TEPEUYHCIICHHBIX BEHIECTB OYyJET pearupoBaTh TUJIPOKCHUI HATPHS: OKCHUI
HaTpHsl, OKcua yriepoaa (+4), cepHas KUCIOTa, TUAPOKCU KaJbIHs, CyJlb(aT Kalus, XJIOPH]
meau (I1), ruapokcua nuaka? CocTaBbTE CXEMbI BO3MOXHBIX PEAKIIUMA.

Bapuant 2
1.OcymiecTBUTE ClIEAYIOIINE TPEBPALLICHUS:
Cu — CuCl; — Cu(OH); — CuO — Cu(NOs3); — CuCO3; — CuSOq4
Jlig kaxaoro npesparieHust (I1e 3T0 BO3MOXHO) HalKUcaTh MOJIEKYJISIPHOE, OJHOE HOHHOE
U COKPAILICHHO-UOHHOE YPaBHEHHUE PEAKIIUH.

2. IlpuBenute XUMHUECKUE (HOPMYIIbI CIEIYIOIIMX BELIECTB: OKCU AJIFOMUHUS, CYIbPUA
IIUHKA, Cylb(ar HaTpus, TUAPOKCU] Meau(+2), xyopua 6apusi, CUIIMKAT MarHus, ruapocynbdar
KaJbLusl, HUTpAT kene3a(+2), cynbPut rugpokcoxpoma(+3), okcua cepbl(+6).

3.C kakuMH U3 NEPEeUYMCICHHbIX BELIECTB OyleT pearupoBaTh COJIHAs KHUCIOTAa: OKCH]L
docdopa (+5), okcua MarHus, cepHas KUCIIOTa, TUAPOKCU] KajlblMs, [IMHK, KapOOHAT HaTpus,
HUTpaT Kanus, Meab? CocTaBbTe CXEMbl BOBMOXKHBIX peaKIuil.

OIEKTPOXUMHYCSCKHE ITPOLSCCHI

Bapuanr 1

1. YkaxxuTe CTpENKOi HanpaBiICHUE PEaKIIMU U COCTaBbTE YPAaBHEHHMS MPOIIECCOB OKHC-

JICHUS M BOCCTAaHOBIICHUS:
3CuCl, + 2A1 - 2AICI; + 3Cu

2. DIeKTpOoJaMH TallbBAHMYECKOTO 3JIEMEHTA CIIy)KaT METAIUIMYECKUE TUIACTUHBI U3 XKe-
JIe3a ¥ HUKEJIIA, OrPYKEHHbIE COOTBETCTBEHHO B 1 M pacTtBopsl xiopuaa xene3a (II) u cynsda-
Ta HUKENs. 3amuIIuTe KpaTKO IeNb TaJIbBAHUYECKOTO AJIEMEHTa, YKKUTE KaToJI M aHOoMd, CO-
CTaBbTE YPAaBHEHUS JICKTPOXUMHUUYCCKUX MPOIECCOB MPOTEKAOIINX Ha JICKTPOAaX, BEIYHCIUTE
3.J1.C. JAHHOTO dJIEMEHTA.

3. 3anumuTe 3JIEKTPOIHBIE TTPOLIECCHI TPH AJICKTPOJIU3E BOJHOTO paCcTBOPA XJIOPHIA Me-
IU. AHOJI UHEPTHBIM.

4. DnexTponu3y MoABEpraeTcs BOJHBIA pacTBOp HHUTparta xene3a (II). 3anummre 3iek-
TPOJHBIE TPOLIECCH M BBIUUCIUTE MACCy METajljia, BOCCTAHOBUBILIEIOCS Ha KaTOJAE, €CIU IpH
WHEPTHOM aHOJIe CHJIa TOKa cocTaBisieT 15A, Bpems anekTponusa 30 MHH., BBIXOJ Xeje3a 1o
ToKy 80%.

BapuanT 2

1. YkaxkuTe CTpesIKOi HalpaBiIeHUE PEAKIMU M COCTaBbTE YPABHEHUS MPOLECCOB OKUC-
JIEHUS] U BOCCTaHOBJICHUS:
Zn(NO3), + 2Ag —2AgNO;3 + Zn

2. DNeKTpoAaMHy rajlbBaHUUECKOIO 3JIEMEHTA CIYKaT METANINYECKUE TUIACTUHBI U3 LIUH-
Ka U jKese3a, MorpykeHHble cooTBeTcTBEHHO B 0.1 M pacTBOpHI Xj10pHaa IIMHKA U XJIOpHIA XKe-
ne3a (II). 3anummuTe KpaTKo LENb IaJIbBAHUYECKOTO 3JIEMEHTA, YKAKUTE KaTOA U aHOJl, COCTaBb-
T€ ypaBHEHHUS 3JIEKTPOXUMHUUYECKUX MPOLECCOB MPOTEKAIOIINX Ha 3JEKTPOAAX, BBIYUCIUTE 3.]1.C.
JTAHHOTO 3JIEMEHTA.

3. 3anuumuTe IEKTPOAHbIE MPOLIECCHl IPU AIEKTPOIU3E BOJAHOIO PacTBOpa HUTpATa Ka-
ausi. AHOA UHEPTHBIN.

4. DnexTpoau3y NoABepraercst BOAHbIN pacTBop cyiabdata Hukens (II). 3anummure smex-
TPOJHBIE IPOLECCHl U BBIYMCIUTE MAacCy MeTajljla, BOCCTAHOBMBILErOCS Ha KaToje, €ClU IpU
MHEPTHOM aHOJIE CHJIa TOKA cocTaBisieT 8A, BpeMs aiekTpoiun3a 20 MUH., BBIXOJ HUKENS IO TO-
Ky 95%.
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4.3.3. YcTHBI onipoc

Paznen.1. Opranuveckasi Xummusi.

I.
2.
3.

Yro sBiIsieTcs MpeIMEeTOM U3yYeHHS] OPTaHUYEeCKON XUMUM?
Kaxkoe 6uonornueckoe 3Hau€HUE UMEIOT OPraHUYECKUE BELIECTBA B Ipupoie?
Onumure npuMeHEHUEe OPraHMYeCKHX COSAMHEHUN B CEIbCKOM XO3SICTBE M B IPO-

MBINIJICHHOCTH.

4.
5.
6.
7.
8.
9.
10
11
CIIMPTOB.

12.

13
14
15
16
17
18
19

20.

21

22.

[To kakuM pU3HAKaM KIacCUPULUPYIOTCS OPraHUYEeCKUE COeAUHEHUS?

Kaxue rpynmnel aroM0oB Ha3blBatoTCs (PYHKLIMOHAIBHBIMY IpyIIaMu?

[TpuBenuTe NpUMeEpPBl OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUM.

Kaxoe siBneHue B OpraHn4eckoi XMMUM Ha3bIBAETCS «U30MEPHUEN?

Kakue BUIbI N30MEPUHU XapPAKTEPHBI ISl OPTAHUYECKUX COCTMHEHUN?

Kaxoii psa B opraHndeckoil XMMHMH Ha3bIBAETCS «T'OMOJIOTMUECKUM»?

. UeM 0TJIMYAIOTCS TOMOJIOTH OT U30MEPOB?

. IIpuBenuTe TOMOJIOTUYECKHE DPsABI MPEIEIbHBIX YIVIEBOAOPOIOB M HENPEACIBbHBIX

[lepeuncinte OCHOBHBIE MOJIOKEHUS TEOPUM XUMHUUECKOro cTpoeHust A.M. bytieposa.
. OnuimuTe TUIIBI CBSI3€l B OPTAHUYECKUX COCAVHEHHUSX.

. HazoBuTe TUIIBI OpraHM4ecKux peakuuil, IPUBEAUTE IPUMEPHI.

. OnumuTe NpocTpaHCTBEHHOE CTPOEHUE OPraHUYECKUX MOJIEKYII.

. Kakue coequHeHMs1 OTHOCATCS K KJIACCY «YIJIEBOJOPOIBIN?

. Ha kaxue rpynmsl nensrcs yriaeBonopozast?

. OnummTe NpUHIMUIBI HOMEHKJIATYphl YIJIEBOJAOPOOB.

. [IpuBeuTe HU3LIME FOMOJIOTH MPEENbHBIX YIIIEBOIOPOIOB (AJIKAHOB).

Kaxoii Tun peakuuii Hanbosee xapakTepeH A alKaHOB?

. B xakue Tunel peakuil BCTYNaoT HENPEAEIbHBIE YTIIEBOAOPOIbI?

Kakune peakiuu 1o3BoJISIIOT JOKa3aTh HAJIMYKME IBOWHOU WM TPOMHOU CBA3U B MOJIE-

KyJie yrieBogopona?

23
BEJICHHbIE
24
25

26.
27.
28.
29.
30.
31.
32.

33

. 3anMIIMTE peaKkUy MOJMMEpU3aliy dTUiIeHa U OyraaueHa-1,3. I'ne npumMenstorcs npu-
MOJIUMEPHI?

. IlpuBeuTe npuMepbl apOMaTHYECKUX YIIIEBOAOPOIOB.

. Kakune npoaykTsl nepepaboTky yrieBoJ0poA0B IPUMEHSIOTCS B CETIbCKOM XO03siCTBE?
Kaxue oprannueckue coeJUHEHHsI OTHOCATCS K KJIACCy CIIUPTOB?

Onumute Kiaccu(UKALUIO CIUPTOB, IPUBEAUTE IPUMEPBHI.

B xakue peakuuu BCTynaeT STUIOBBIM ciUpT? 3aMUIINTE CXEMbI pEaKLIUM.

I'ie ucnonb3yeTcs STUIIOBBIN CIUPT?

Kaxas peakuust Ha3bIBaeTcsl peakiuei srepuduxanuun?

CocrtaBbTe GOPMYIIBI IBYX- U TPEXAaTOMHBIX CIIMPTOB.

Kaxue xuMnueckue cBoHCTBa XapaKTE€PHBI 1J11 MHOTOAaTOMHBIX CIIUPTOB?

. C noMmouiplo, Kakoi peakuud MOYKHO OTIIMYUTh MHOTOATOMHBIE CIUPTBI OT OIHO-

aTOMHBIX?

34.
35.
36.
37.
38.
39.
40.

Kakoe 6uonoruueckoe 3Ha4eHHE UMEET TPEXaTOMHBIHM CIIUPT IMIIULEPUH?

Kakue coequnenus naszpiBatoT ¢penonamu? [puseaure popmynsl HeHOIOB.
Onumure XMMHYECKHE CBOMCTBA (DEHONOB.

Kaxkas kauecTBeHHas1 peakiysi HCIIOJb3yeTCs sl OOHapyKeHust PeHoI0B?

['ne npumenstores peHonsr?

Kaxas ¢pyHk1moHanbpHas rpymnmna Ha3plBaeTcs KapOOHUIbHONU?

[TpuBenute GhopMysbl HU3MIMX TOMOJIOTOB IpeNeIbHBIX albJIErHI0B U KETOHOB. B

4YeM UX paznuuue?

41

. Onumure HOMCHKJIATYPY AJIbACTHAOB U KCTOHOB.
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42. Ilepeuncnure TUIBl peakLUui, XapaKTepHbIE AJI albJAETHA0B U KETOHOB, IPUBEAUTE
IPUMEDPBI.

43. Kakoli peakuieit MOXXHO OTJIMYHUTH alIbJIETUABI OT KETOHOB?

44. I'ne npumensercs popmanun? [Ipuseaute Gpopmyny meTaHas.

45. I'ne npuMeHnsercs aleToH? 3anumuTe ero Gopmyiy.

46. [IpuBenurte GopMyIibl ApOMATUYECKUX alIbJETUIOB U KETOHOB.

47. Kakue opraHn4eckue COeAMHEHUsI OTHOCATCS K KAPOOHOBBIM KHCIOTaM?

48. OnumuTe KiaccupuKauo KapOOHOBBIX KUCIIOT.

49. Kak onpeneiauTb OCHOBHOCTh KapOOHOBOM KHUCIOTHI?

50. Kakue xuMu4ecKkre CBOMCTBA XapaKTEPHBI 17151 KapOOHOBBIX KUCIOT?

51. IlpuBenute GopMyiibl HENPEAETbHBIX KAPOOHOBBIX KHCIIOT.

52. IlpuBenuTe npuMepsl ABYXOCHOBHBIX MPEACIbHBIX KApOOHOBBIX KUCIIOT.

53. Kakum 00pa3oM MNpOTEKAIOT pEaKkLMM 3aMELICHUS Y apoOMaTUYECKHUX KapOOHOBBIX
KHCIJIOT?

54. Kakue coelMHEHUs OTHOCSTCS K skupam?

55. Onumure KiaccuPUKAIMIO KUPOB.

56. IlpuBenuTe NpUMeps! KUBOTHBIX KHUPOB U PACTUTEIBHBIX Macell.

57. Kakue kapOOHOBBIE KHCIOTHI BXOAT B COCTaB KUPOB?

58. 3anummuTe Gopmyiny TBEpIOTO KHUpa TpUCTEApUHA.

59. CoctaBbTe popmyny auoneocreapua. Kakyto KOHCHUCTEHIIUIO UMEET 3TOT KUp?

60. IIpuBenuTe cxeMy peakLUy NEpPexo/ia OT KHUAKOIO KHUpa K TBEPAOMY.

61. KakoBa Ouosiorrudeckasi pojib )KHUPOB B )KUBBIX OpraHU3Max?

62. 3anuimuTe peakLuIo MOJIy4YeHUs MblIa U3 KHUPA.

63. JlaiiTe orpeneneHye yrieBoiaM Wil caxapam.

64. Onuiure KIacCU(PUKALUIO YTIEBOJOB.

65. IIpuBenute dopmynbl D-pubo3br u D-nme3okcupubo3bl. B cocTtaB, Kakux BakKHBIX
IPUPOJHBIX COETUHEHUI BXOAST 3TU MIEHTO3bI?

66. I'ne B mpupoae Bcrpedaercs riaoko3a? CKOIbKO aCUMMETPUYECKUX aTOMOB YIJIEpOaa
oHa cozepxxut? Hanummre ¢popmyiibl D-rintoko3sl v L-riiroko3sl.

67. 3anuuuTe TayTOMEpHbIE (POPMBI IITFOKO3BI.

68. IIpusequre popmyiry D-ppykTo3sl. CKOIBKO aCHMMETPUUECKHUX aTOMOB YIJIEPOJa OHA
COAEPKUT?

69. Kak obOpazyrorcss numkimueckue (Gopmbl MoHocaxapuaoB? 3amuumre Qopmyis! o,D-
TITIOKOMUPaHO3bI U 3,D-PpykTodypaHO3bL.

70. Kakue MoHOCaxapu/ibl BXOJST B COCTaB Mezia?

71. C nOMOIIIBIO KaKOKM peakIiMi MOKHO OTJIIMYUTH [IFOKO3Y OT (PPYKTO3bI?

72. Kakoii ucaxapusi COOEpKUTCS B MOJIOKE?

73. Kak Ha3bIBaeTCs caxap, KOTopbIi ynorpeoisiercs B uiie? Kak ero momydaror?

74.T'ne B pacTeHusIX HakarmMBaeTcs Kpaxmai? Kakyro OMOJIOrMYecKyro poJib UTPaeT 3TOT Io-
Jcaxapunu?

75. HazoBute mpupoAHbIE ICTOYHHUKH LIEJUTFOIIO3bI.

76. OnuimTe NPUMEHEHHE 1eIUTIOI03bI.

77. Kakue opraHuyeckue BellecTBa OTHOCAT K amuHaMm? [IpuBeaure npumepsl.

78. 3anummTe cxeMy oOpa3oBaHusl amuAa KUCIOTh. Kakoil amu mprMeHsieTcs B CelIbCKOM
xo3siicTBe?

79. IlpuBeaute npuMepsl aMHHOKHCIIOT. Kakoe Guosiornueckoe 3Ha4eHHE OHU UMEIOT B IMPU-
poxne?

80. B uem 3akmrovaercs aMmpoTepHOCTh AMUHOKHCITOT?

81. JlaiiTe onpenenenue, 4To Takoe OEKH.

82. Onuimmre KaccuuKaIio OCIKOB.

83. Kakue Tumsl cBsi3elt cofeprkarcsi B MoJieKynax OenkoB?

84. TIpuBenute GopMyIbl 3aMEHUMBIX U HE3aMEHUMBIX aMUHOKHUCIIOT.
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85. CocraBbTe cxemy 00pa30BaHuUsI TUMETITH A ATAHWITIIUIMHA, BBIACTUTE MENTUIHYIO CBS3b.
86. Kakue 6Ky OTHOCSATCSI K TIPOCTBIM U CJIOKHBIM?

87. Kakue Oenku SBJISIIOTCS MOJHOLUEHHBIMU?

88. Onuimre cTpoeHre OEITKOB.

89. Ilepeuncnure IBETHBIE KAUECTBEHHBIE PEAKLIMN HA OEJIKH.

90. Kakue Ononornyeckue (pyHKIMU BBIMOMHSIOT OSIKH B )KMUBBIX OpraHu3Max?
91. Yro Takoe (pepMeHTHI?

92. Kakue opraHn4ecKue BelecTBa OTHOCAT K TOpMOHam?

93. Kakue ButamuHbl Bbl 3HaeTe? KakoBa ux 6uonoruueckas poib?

94. TlpuBeauTe NpUMEPHI ATKAJTIOUIOB.

95. IlonsTHE O JIEKAPCTBEHHBIX Mpenaparax.

96. OnuiumuTe COCTaB HYKJIEMHOBBIX KUCIIOT.

97. 3anuimuTe cXeMy TUIpoin3a HyKJIEMHOBBIX KHUCIIOT.

98. Uem oTnMyaroTcsi HyKJICOTH/IbI OT HYKJICO3UI0B?

99. Onuure Ononoruyeckyro pois JAHK.

100. Omummte 6ronorndeckyro poss PHK.

Pa3zpen.2. O0mas u HeopraHu4eckasi XMMHsl.

1. Yto Takoe XMMHUYECKHUI dIIeMEHT?

2. JlaiiTe ompeselicHHE: aTOM, MOJICKYJIa, IIPOCTOE U CII0KHOE BEIIECTBO.

3. Yrto Takoe aroMHas eAuHHIIA Macchl. Kak paccuuTaTh OTHOCHUTEIBHYIO aTOMHYIO U MOJICKY-
JSIPHYIO Maccy.

4. Yro Takoe 4nciio Mosei?
. Kakue enuHuIB H3MEpEHNS IMEET MOJIsIpHast Macca?
. KakoBrsI cTexroMeTpuyecKkre 3aKOHbI U TIOHATHS XUMHU.
. OxapaxTepu3yiTe arperaTHble COCTOSIHHSI BEIECTBA.
. Chopmynupyiite 3akoH ABOTaIpO U €TO CICACTBUS.
. [IpuBenrTe OCHOBHBIE NOJOKEHUS ATOMHO-MOJIEKYJISIPHOTO YUEHHS.

10. KTo pa3Bui u BriepBbi€ MIPUMEHUI B XUMUH aTOMHO-MOJIEKYJISIpPHOE yueHHE?

11. KakoBo crpoenue atoma?

12. [IpuBeauTe OCHOBHBIE XAPAKTEPUCTUKHU AJIEMEHTAPHBIX YACTHUIl: IPOTOHA, HEUTPO-
Ha, 3JIEKTPOHA.

13. Yrto npexacrariser co00i MaccoBOE YUCIIO?

14. KakoB ¢pusnueckuil cMbIci MOPSAIKOBOTO HOMEpa XMMUYECKOro aemMeHTa B [lepu-
OJUYECKOU CUCTEME XMMHUYECKUX FJIEMEHTOB?

15. Yto npeacraBisitoT co60il U30TOMBI?

16. [HaiiTe COBpEMEHHOE MOHITHUE «XUMUUYECKUHN SIIEMEHT.

17. YUro npencrapisger co00il 3iIeKTpOHHAst 000/10YKa, KAKOBO €€ cTpoeHue?

18. KakoB ¢u3nueckuii CMBICIT HOMEpa Meprojga XUMHUUECKOro djiemMeHnTa B [lepuoau-
YECKOM CUCTeME XUMHYECKUX 3JIEMEHTOB?

19. [Touemy »3JIEKTpPOHHBIE CJIOM HA3BIBAIOT HHEPreTUYECKUMHU YypoBHAIMH? KakoBo
MaKCHUMaJIbHOE YHCJIO JJICKTPOHOB Ha Ka)XXI0M »HepreTudeckom ypoBHe? Kak ero paccuu-
TaTh?

O 0 3 O\ D

20. Yto o03HAuYalOT MOHATHUS «3aBEPIICHHBIN» U «HE3aBEPUICHHBII» JHEPreTHUYECKUE
ypoBHU?

21. KakoB ¢u3nueckuil cMbIC HOMepa Ipynnbl XUMHUUECKOro 3jemeHTa B Ilepuonu-
YECKOU CHUCTEME XMMHYECKUX JIEMEHTOB?

22. Yro npencrasiset coO0il 2JIeKTpOHHOE 001aK0 (opouTans)?

23. IlpuBeauTe TpU KaTEropuu XUMUYECKHUX 31eMeHTOB. Ha kakom mnpus3Hake OCHOBa-
Ha JaHHas Kiaccudukanus?
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24

. KakoBa crpykrypa Ilepuoaudeckod  CHUCTEMBI XUMHYECKHX  DJIEMEHTOB

Hd.N.Menneneea? Ilouemy cucrema xumudeckux snemMeHToB J[.M.MenneneeBa Ha3biBaeTcs
«IEPUOJUIECKON»?

25

. KaKYIO I/IHq)OpMaHI/IIO 00 ONPCACIICHHOM XHUMHWYCCKOM 3JJICMCHTC MOXXHO HU3BJICYDL

u3 [lepuoanueckoit cucremspr?

26

. Uto NpeaAcTaBJIsAIOT co00# MeTalIMYecKHe U HEMETAIUIMYECKIE CBOMCTBA XUMHUYE-

CKHX DJIEMEHTOB?

27

. KakoBn1 3aKOHOMCPHOCTHU U NIPUYINHBI U3MCHCHUA CBOMCTB XUMHUYECKHUX DJIEMEHTOB

B IIpejiesiax OAHOM rpymnimsl (IJ1aBHOM MOArPYIbI); B Ipeaeaax OJHOro nepuoaa?

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

36

HazoBuTe BUIBI XUMHUYECKUX CBI3EH.

Yro npeacTaBisoT co0oi xumudeckue sapieHus? [IpuBenure npumepsl.

YeM XUMHUYECKHUE SIBICHUS OTIMYAIOTCS OT GU3HUECKUX?

KakxoBbI IpU3HaKU XUMUYECKUX PEaKLUi?

ChopmynupyiiTe 3aKOH COXpaHEHHsI MacChl BEUIECTB MPU XUMHUYECKHX PEaKLUsX.
JlaliTe onpenesieHue MOHATUN «XUMHAUYECKas pEaKIUs», «PEareHT», «IpOLYKT».
Kak cocTaBUTh ypaBHEHHE XUMUYECKON peaKkUu?

ITo xakuM mpu3HaKaM KJIacCU(PULHUPYIOT XUMUYECKHE peakun?

. JlaiiTe ompezneneHus MOHATUIM «TEPMOXMMHUYECKOE YpaBHEHHUE», «TEIUIOBOH 3¢-

(I)GKT pe€akuumn», «3K30TCPMUUCCKAA PCAKIUA», KOHAOTCPMHUUCCKAA PCAKLUA).

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Knaccudukanus no uuciy ¥ cOCTaBy HCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIIHH.
YUTo MOHUMAKOT MO CKOPOCTHID XUMUUYECKOW PEAKLIHHU.

Kaxkue akTopsl BIUAIOT Ha CKOPOCTh XMMHUYECKUX PEaKLIUii?

Urto Takoe karanui? Uto Takoe katanuzarop?

Kakue Buibl kaTanusa Bbl 3Haere?

Uto Takoe XUMHYECKOE paBHOBECUE?

Kaxkue akTopsl BIUAIOT Ha CMEIICHHE XUMUYECKOTO PaBHOBECHS?

Kaxk Biusier mpucyTcTBHE KaTaau3aTopa Ha CMEIICHUE XUMUUECKOr0 paBHOBECHUSA?
CdopmynupyiiTe OCHOBHBIE TOJIOKEHUS TEOPUH HIEKTPOIUTHICCKON AUCCOIUAIIHH.
UT0 Takoe DIIEKTPOIHUTHI?

Yro Takoe Bogopoanbiii (pH) mokazarens?

Urto Takoe ruaponaun3 coyen?

[IpuBeauTe TUIIBI TUAPOIN3A COJIEH.

Kakue coeqnnenust Ha3bIBAIOT KOMIUIEKCHBIMU. [IpuBeauTe mpuMepsl.

. UTo Takoe OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU?

Kaxk paccuntbiBatoTCsi CTENIEHN OKUCTIEHUS?

IIpuBeauTe npuMephbl BAXKHENIIUX OKUCIUTENIEH U BOCCTAHOBUTEIIEH.
I'anpBaHMYECKHE PJIEMEHTRI 1 IIPUHIUIIBI UX pa6OTBI.

UYro Takoe anextponus? [IpuBenure npumepsl.

Ha xaxue kiaccel pa3iensoT HEeOpraHM4ecKue BeIecTBa, N0 KaKOMY IIpU3HaKy?
Kax o6pasyrorcs Ha3BaHUS OKCUIOB?

CnocoOsblI MoTy4eHus OKCUIOB.

Ha xakue rpynnsl pa3iensoT OKCUAbI IO XUMHYECKUM CBOMCTBaM?

Kakune oxkcuapl Ha3pIBaIOT «OCHOBHBIMUY? KaKOBBEI MX XUMHUYECKHE CBOMCTBA?
Kakue okcnibl Ha3bIBAIOT «KUCIOTHBIMU»? KakoBbI MX XUMUYECKHUE CBOKCTBA?
Kaxue okcunpl Ha3biBaloT «amMpoTepHbIMU»? KakoBbl HX XUMUYECKHE CBOMCTBA?
KakoBa knaccudukanus ruipokCuaoB?

[IpuBeaute criocoObl NOMyUEHUS 11EI0UEl 1 HEPACTBOPUMBIX OCHOBAHUI.
KakoBbl XUMHUECKHE CBOIICTBA OCHOBAHUI?

[IpuBenute crocoObI MOMy4eHHST OECKUCIOPOAHBIX U KUCTOPOACOAEPKAIIUX KUCIIOT.
KakoBbl XuMHUECKHE CBOMCTBA KUCIIOT?

JaiiTe onpeneneHue coie, npuBeAUTE UX 001IyI0 (hopmyiy.

Kak ob6pasyrorcst HazBanus cojieii? Kak coctaBisitor Gopmynbl comeit?
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70. [IpuBenute Ki1acCU(PUKALMIO COJIEH B 3aBUCUMOCTH OT COCTaBa KHCIOTHOTO OCTATKa.

71. IlpuBenute ciocoObl moxydeHust aM(pOTEPHBIX THAPOKCHIOB.

72. KakoBbl XMMHYECKHE CBONCTBA aM(DOTEPHBIX THAPOKCHIOB?

73. Kak 3aBUCAT KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THJIPOKCUIOB OT IOJIOXKEHUS
anemeHToB B [ICXD?

74. Yto npeacTaBisioT co00i reHeTHUeCKHe Psiibl METAJUIOB U HEMETAJIOB?

75. Ha30BUTE Hay4HbIC PHHIMITBI XUMUYECKOTO POM3BOJICTBA.

76. Kak ocymiecTBiseTcs 3aluTa OKpy>Kalollei cpeibl 1 0XpaHa TpyJa MNPy XUMHYECKOM TPOU3-
BOZCTBE?

77. Ilepeuncnure CTaANA XMMHYIECKOTO IPOM3BOACTBA B MIPOM3BOJICTBE aMMHAKa M METAHOIA.

78. Kakne ymoOpeHns MPUMEHSIOT B CEITLCKOTO X03SHCTBE?

79. Kakne ucnonb3yroT XUMHUYECKHE CPEACTBA 3aLUTHl paCTEHUNA?

80. Kaxk cBsizaHa X¥MUs ¥ IOBCETHEBHAS )KU3Hb YeIOBEKa?

4.4. OueHoYHbIE CPeICTBA JJIS IPOBEACHUS NPOMEKYTOUYHON aTTEeCTALUN
Paznen.1. Opranuveckasi Xummusi.

Bonpocs! 11 3ayera:
. IIpenMer opraHnyeckoil XuMuH, €€ 3HaYEHUE.
. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS.
. Buner uzomepun.
. Knaccuduxanms oprannyeckiux coe1nHeHui.
. [TonsiTHe 0 QyHKIMOHANBHBIX TPYINAaX U TOMOJIOTHYECKUX PsIaX.
. OcHOBBI HOMEHKJIATYphl Oprannueckux coeaunenuit. [Ipasuna NIOITAK.
. Tunel 1 MeXaHU3MBI OPraHUYECKUX PEAKLIUM.
. U3oMepusi, HOMEHKIIaTypa, CIOCOOBI IOJYyYEHUSI U XUMUYECKUE CBONCTBA aJIKAaHOB.
9. U3oMepusi, HOMEHKJIATypa, CIOCOOBI OJyYEHUSI U XUMUYECKUE CBONCTBA AJIKEHOB.
10. U3omepusi, HOMEHKIJIATypa, CIIOCOOBI MOJIYYSHHUSI U XMMHUYECKUE CBOMCTBA aJIKUHOB.
11. IIponeccel monuMepU3aluy U MOJIUKOHACHCALINH.
12. JlueHoBbIe yIiaeBOAOPOAbl, 0COOEHHOCTH UX CTPOEHMSI U CBOICTB.
13. OcoGeHHOCTH apOMaTHYECKON CBA3H. XUMHUYECKHE CBOMCTBA apEHOB.
14. ITpaBuiia OpueHTALMK B pEaKLUAX JIEKTPO(YUIBLHOIO 3aMELLEHUSI.
15. Huknoankansl, CTPOEHUE, CIOCOOBI MOTYyYEHHUSI, 0COOCHHOCTH XUMUYECKUX CBOMCTB.
16. OgHOoaTOMHBIE CIUPTHI (M30MEPHUSL, CIIOCOOBI MTOJyYEHUs, 0COOEHHOCTH PEaKLIMOHHON
CIIOCOOHOCTH THJPOKCOTPYIIIIbI, XUMUYECKHE CBONCTBA).
17. MHOrOaTOMHBIE CIIUPTHI (M30MeEpUs, CIOCOOBI MOJIYyYEHHS, OCOOEHHOCTU PEAKIMOH-
HOM CITOCOOHOCTHU THIPOKCOTPYIIbI, XUMUYECKHE CBOWCTBA).
18. I'munuepuH, ero OuonoruyecKkas pojib B CHHTE3€ KUPOB.
19. ®eHonbl, CTPOEHKE CBOMCTBA, AaHTUCENITUYECKAs! AKTUBHOCTb.
20. M3omepust 1 HOMEHKJIATypa ajlbJAEeTru10B U KETOHOB.
21. CnocoObl MOTy4eHUs U XMMHYECKHE CBOMCTBA albJACTUIOB U KETOHOB.
22. Knaccudukarus KapOOHOBBIX KHUCIIOT.
23. CriocoObI moJTydeHusi KapOOHOBBIX KUCIIOT.
24. Xumudeckue cBOMCTBa KapOOHOBBIX KHCIIOT.
25. XKupsl, ux kiaccudukamus
26. XKupsl: cTpoeHue.
27. Kupbl: XUMHUYECKHE CBOMCTBA.
28. XXupbl: npUMEHEHNE U OMOJOrMYecKasl posib B KaUECTBE SHEPIeTUUYECKUX MaTepua-
JIOB OPraHU3MOB.
29. TloHsaTHe 0 MbUIaX U MOIOIIUX CPEICTBAX.

0 1O\ L W=
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Baxueiimmne OKCHKUCIOTEIL.
Knaccugukanus yrieBonos.
MoHO35I - IEHTO36I ¥ TEKCO3EI.

OnTnueckast usomepust MoHocaxapuaos. D- u L-popmsi.
Tayromepus yrineBoaoB. AHOMeEpBI. [ TMKO3UAHBIN THAPOKCUI.

XUMHYECKHE CBOMCTBA MOHO3.

[Ipoueccel 6poxkeHMS U TUAPOIIN3A YTIEBOIOB.
Ponb yrneBonoB B (¢pu3H0ONI0IrMH U MUKPOOHOJIOTHH.

Jucaxapunpl.
ITonucaxapusbl.
Hurpocoennuenus.
AMMHEL.

AMUIBI KUCIIOT.

MO‘ICBI/IHa, €C IPUMCHCHUC B CCIIbCKOM XO03SMCTBE.

AMUHOCIIHUPTHI.
AMuUHOKHUCHOTBL. CTPOCHHE.

Crioco05b1 MOJIYy4YCHU aMUHOKHUCJIOT.
XHUMHYECKHE CBOMCTBA aMUHOKHMCIIOT.
Baxxneiimue MMpeACTaBUTCIIN aMUHOKHUCJIOT.
buonornueckas POJIb aMUHOKHCJIOT.

benxku. IlentnnHas cBA3b.
CrpoeHue u cocTaB GENIKOB.
benku, TMIBI CTPYKTYP.
Knaccudukanus 6enxos.
buonoruueckas posb 6€IKOB.

HYKHCI/IHOBBIC KHCJIOTHI KaK NPpUPOAHBIC ITOJIUMEPHI.

Hyxneotuasl, ux cTrpoeHue, mpuMephl.

JHK, coctaB, cTpoeHue u 6MOJI0TrHYecKas pob.
PHK, cocra, ctpoenue u Onosioruyeckas posib.

ITousTHEe 0 TpOMYHOM KOjI€ (KOIOHE).
BbuocunTres 6enKa B )KUBOU KIIETKE.
I'ennas nHXEeHEPUs U OMOTEXHOJIOTHSL.

Tpancrennsie (GOpPMBI paCTEHHUN U )KUBOTHBIX.

[TonsiTue o pepmeHTax.
[TonsTHe 0 BUTAMHHAX.
[TonsiTe o0 ropMoHax.

[TonsATHE O JIEKAPCTBEHHBIX IIpenaparax.

Tlonarue ankagoungax.
TToustie aHTHOMOTHUKAX.
TlonaTue o mecTUUIAX.

HaTypaJIBHBIC BOJIOKHA, NICKYCCTBCHHBIC BOJIOKHA U CUHTCTUYCCKUEC BOJIOKHA.

Pa3znen.2. O0mas n HeopraHu4eckasi XMMHsl.

Bonpocsl a5 sKk3aMeHa:

1. XumMudeckue 37eMeHThI. ATOMBI, MOJIEKYJIbI, IPOCTHIC U CIIOKHBIC BEIISCTRA.
2. BerecTBa MocTOSHHOTO U IEPEMEHHOTO COCTaBa. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.
3. Macca aToMOB 1 MOJIeKyJl. ATOMHasl euHuIa Macchl. OTHOCHTENILHBIC aTOMHAsI U MOJICKYJIsIpHAsT

MacCcChI.

4. KonnyecTtBo BCIICCTBA U CAUHUIIBI €TI0 U3SMCPCHUS. Yucio ABoraz[po.
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5. MomnsipHast Macca.
6. CTexroMeTpUUCCKIE 3aKOHbI U MTOHATHS XUMHUHU.

7. TBepnoe (KpUCTALTMYECKOE U aMOP(HOE), JKUIKOE U ra3000pa3HOE arperaTHbIe COCTOSIHHS Bellle-
CTBa.

8. 3akoH ABOragpo ¥ ero CIeACTBUSL.

9. MousipHblii 00beM BELIECTB B Ta3000pa3HOM COCTOSIHHUH.

10. O6bearHEHHBIHM ra30BhIi 3aKOH U ypaBHeHNE MenneneeBa—Kiramneipona.

11. Pasnuuust MEKIy CMECSIMH U XUMUYECKUMHU COCTUHEHHAMH. MaccoBast © 00beMHast J0JIH KOM-
MTOHEHTOB CMECH.

12. OTkpBITHE TIEPHOANIECKOTO 3aKOHA.

13. Usotonsl. CoBpeMeHHOE MOHATHE XUMUYecKoro sneMenta. CoBpemenHast popmynuposka Ilepu-
OIMYECKOT0 3aKOHA.

14. Tlepuomuueckast cucteMa U CTpoeHHe aroMa. OU3HIECKHI CMBICI TOPSAAKOBOIO HOMEPA SJIEMEH-
TOB, HOMEPOB TpyHnbl U nepuoja. [lepuoaudeckoe M3MEHEHHE CBOWCTB AJIEMEHTOB: pajglyca aToMa;
SHEPTUHN HOHU3AINH; 3JIEKTPOOTPHULIATEIHHOCTH.

15. CoBpeMeHHBIE TIPEICTABICHHS O CTPOECHUH atoMa. KopImycKy/IsipHO-BOJIHOBOM Tyaln3M YacTHIL
MUKPOMUPA.

16. TTousTHe 00 BIEKTPOHHON OPOUTAIIH U SIEKTPOHHOM 0bOake. KBaHTOBBIE UnCIa.

17. PacnipesiernieHre 3JIEKTPOHOB MO SHEPIETHYECKUM YPOBHSIM, MOAYPOBHSIM M OpOMTAISIM B COOT-
BETCTBHUH C MIPUHIIMIIOM HaNMEHbIeH sHeprun, npuauunoM [laymu u npaswmmom ['yuza.

18. DnextpoHHbIC KOHPUTYpAIIUH aTOMOB XHUMHYECKUX DJICMEHTOB. BaleHTHBIC BO3MOXHOCTH aTO-
MOB XHMHYECKHX DJIEMEHTOB. DJICKTPOHHAS KIIACCU(PUKAIUS XUMUYCCKUX 3JIEMEHTOB: s-, p-, d-, f-
3JIEMEHTHI.

19. Tumbl XUMHYECKHUX CBA3CH: KOBaJCHTHAs, HOHHAS, METAJUTMYECKAst U BOJIOPO/IHASL.

20. TToHsATHE O KOMIUICKCHBIX COCIMHCHUsIX. KOOpAMHAIIMOHHOE YHCIIO KOMILIEKCOOOpa3oBaTes.
BayTpeHHss v BHEITHSS cepa KOMITICKCOB.

21. HoMmeHKIaTypa KOMIUIEKCHBIX COeAMHEHMA. VX 3HaYeHME.

22. [loHsiTe 0 HEOPraHUYECKUX U OPraHUYECKUX MOJIUMEpaX.

23. TloHATHE O JUCHIEPCHBIX CUCTEMAX.

24. Knaccupukanus XUMAYECKHX PEAKIHi B OPraHMYeCKON M HEOPraHMYECKOM XUMHUH.

25. BHYTpeHHSS SHEPTHsI, SHTAIbIM. TemoBoil 3G GeKT XUMUIECKUX peakiuii. TepMOXUMHUYIECKHE
ypaBHEHUs. DHTPOIIHSI.

26. TlousiTe 0 CKOPOCTH peakiuii. PaKTOPbI, BAUSIONINE HAa CKOPOCTh XUMHIECKOU PEaKIIUH.

27. KaTanu3aTopbl U KaTaji3: TOMO- ¥ T€TePOrCHHbIH, X MEXaHU3MBI.

28. TloHsITHE O XUMHUYECKOM PAaBHOBECHH.

29. dakropbl, BAUSIONIME HAa CMEHICHHEC PABHOBECHS: KOHIICHTpAIlHs, IaBJCHHE, TeMIeparypa
(mpunnun Jle laTense).

30. dusuko-XxUMUYECKass NPUPOJAa PACTBOPEHUS W PAacTBOPOB. B3amMmojelcTBHE pacTBOPHUTENS H
PacTBOPEHHOTO BelecTBa. PacTBOpUMOCTD BEIIeCTB.

31. CrocoObl BBIpaKEHHs KOHIICHTPAI[MH PAacTBOPOB: MAacCOBas J0Jsi PacTBOPEHHOTO BEIIECTBA
(TIporteHTHAS ), MOJISIpHASL.

32. Teopust >AEKTPOIUTHICCKON auccoruanu. CTENeHb IEKTPOIUTHUCCKOM qUCCOIMAIMU U (hak-
TOPHI €€ 3aBUCUMOCTH. CHIILHBIC U CPEAHHUE DIICKTPOJIHTHI.

33. Tuccormanus Boabl. Bomopoausiit mokaszarens. Cpema BOIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

34. I'maponus coseil, TUMBI TUAPOIIU3A.

35. Crenenb okucnenus. OKUCICHUE U BOCCTaHOBJIeHUE. BaxkHeline OKUCIUTENIN U BOC-
CTAHOBUTEIH.

36. Kiaccugukanusi OKMCIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA.

37. MeToabl COCTaBICHHS YPaBHEHHMH OKHUCIHUTEIBLHO-BOCCTAHOBUTEIBHEIX peakimii. MeTom siek-
TpOHHOTO OanaHca. BiusHue cpeibl Ha MPOTEKaHUE OKUCIIUTEIIEHO-BOCCTAHOBUTEIBLHBIX POIIECCOB.

38. DyeKTpOoHbIC MOTEHIUABI. Psii CTaHIAPTHBIX SJICKTPOAHBIX MOTCHIMAIOB (IJIEKTPOXHMHUYE-
CKH ps HANPSsOKCHUH METAJIOB).

39. TanbBaHUYECKHE SJIEMEHTBI M TIPUHIKITBI KX PabOTHI.
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40. I'asbBaHMYECKUE DIICMEHTHI, TPUMEHACMbIC B )KHU3HU: CBHHIIOBAs: aKKyMYJIATOpHas Oarapes, HU-
KeJIb-KaJMUEBbIC 0aTaper, TOTUTUBHBIC JJIEMEHTEI.

41. DreKTpou3 paciiaBoB COJICH.

42. DaeKTposIn3 BOAHBIX PACTBOPOB C HHEPTHBIMU M PACTBOPHMBIMH JJICKTPOIAMHU.

43. TIpocTeie U CIOKHBIE BEIIECTBA.

44. Okcupspl, ux KiacCH(UKAIHs, CIIOCOOBI MOTYyUYCHHs i XUMHUSCKUE CBOMCTBA.

45. OcHoBaHus, UX KJIacCcUPUKaIusi, CIOCOObI IOJYYEHUS U XUMUYECKHE CBOMCTBA.

46. Kucnotsl, ux Kjaaccu@uKaius, CiocoObl MOJYYSHHUS U XUMHIECKHUE CBOMCTRA.

47. Cpennue coiu, ux Kiaccuukamus, crocoObl MOTyUYeHUsSI U XUMUYECKUE CBOMCTBA.

48. Conu cpenme, KUCIbIEe, OCHOBHBIC U KOMILICKCHBIC.

49. AMpoTepHOCTh OKCHIOB U TMAPOKCHAOB NMEPEXOAHBIX METAIJIOB: B3aUMOJCHCTBUE C
KHCJIIOTAMU U 1IEJI0YaMH.

50. TTonoxkeHne METAIIIOB B TIEPHOIUUESCKOM CHCTEME M OCOOCHHOCTH CTPOCHHS MX aTOMOB.

51. IlpocTeie BemecTBa — METAILIBL: CTPOSHHE KPUCTAJUIOB M METATMYESCKAsT XUMUUESCKAs CBS3b.

52. TloHsiTHEe KOPPO3MH METAUIOB. XUMHUYECKass KOPPO3us. DJIEKTpoXumMuieckas kopposus. Crioco-
OBl 3aIUTH METAJUIOB OT KOPPO3HH.

53. O6mue crnocoObl MONyYeHHsT METAIUTOB. MeTauTyprusi U e¢ BUJIBL.

54. TlomoxeHre HEMETAIIOB B Ileproandeckoil CucTeMe, 0COOEHHOCTH CTPOEHHS MX aTOMOB. DJIEK-
TPOOTPULATEIBHOCTb.

55. Hemetaibl — mpocThie BELIECTBA.

56. BraropoaHbie Ta3bl. DIEKTPOHHOE CTPOEHHE aTOMOB OJIaArOPOIHBIX Ta30B W OCOOEHHOCTH MX XH-
MHUUYECKUX U (PU3NIECKUX CBOUCTB.

57. Bonopoa. M3otomnsl Bogopoaa. OKUCTUTENBHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA BOJOPO/IA, €TO
MOJy4YeHUE U TIPUMCHEHHE.

58. Boga. Pomib Bozbl Kak CpPemooOpa3yromero BEIISCTBA KICTKH. DKOJIOTHMYECKHE aCTEKThI BOIO-
MIOJTH30BaHUSI.

59. llenounsie Metaiutbl. OOIIas XapaKTEPUCTHKA IIEIOYHBIX MeTa/uToB. [lonyueHue, husnueckue u
XUMHYECKHE CBOMCTBA IEIOYHBIX METAIIIOB.

60. PerynsTuBHast pojib KATHOHOB KaJIHsl M HATPHUS B XKHUBOM KiteTKe. [IpHPOIHbIC COSIMHCHUS HATPHSI
U KaJusi, UX 3HAYCHHE.

61. O6mas xapakTepuCTHKA IETOUYHO3EMENbHBIX MeTaIUIoB. Kanbimii, ero nonyuenue, Gpusnyeckie
Y XMMHYECKHE CBOUCTBA.

62. BaxkHeiine COCTHMHCHUs KaJblis, UX 3HAUCHUE U MpuMeHeHue. Kanpuuii B npupose, ero 6uo-
JIOTHYecKast poJib.

63. Amomunnii. [Tonydenue, GU3NUecKre ¥ XUMUYECKHE CBOUCTBA AITFOMUHHSL.

64. BaxHeiinme CoeMHCHHs ATIOMUHUS, UX CBOWCTBA, 3HAYCHHE W mpuMeHeHue. [IpupoaHbie co-
eIMHEHHS ATFOMUHHS.

65. Yriepon u kpemauii. IIpocTeie BemecTBa, 00pa30BaHHBIE STUMH DJIEMEHTAMH.

66. OKCHIBI ¥ TUIPOKCHUIBI YIIICPOIa U KPSMHHSI.

67. Baxxueiiiie cou yroJapHOM U KpeMHHEBOH KHCIOT. CHITMKATHAS POMBIIIIEHHOCTb.

68. TaoreHbl — MPOCTHIC BEIIECTBA: CTPOCHHE MOJICKYJI, XUMUYECKHE CBOWCTBA, MOIYUYCHHUE U MPH-
MEHEHHE.

69. Baxueiiime coeqMHEHNUS TaIOTEHOB, UX CBOMCTBA, 3HAYEHHE M MIpHMeHeHHe. [ ajJoreHsl B IpH-
pone. buonoruueckas poJib ranoreHos.

70. XanpkoreHsl — MpoCThie BemiecTBa. Amutotpornus. CTpoeHHE MOJICKY auIOTPOIMHBIX MOAU(H-
Kalui 1 ux cBorcTBa. [loyueHue u mpuMeHEeHUE KUCIOPOia U CEPHI.

71. XanbpKoreHsl B IPHPOJIE, HX OUOTIOTHYECKAst POJIb.

72. CTpoeHue MOJIEKYIIBI a30Ta W AIUIOTPOINHBIX MoanpuKaimii Gocdopa, ux GUINUECKUE U XUMUIE-
cKHe cBoicTBa. BomopoaHsie coequHeHus azota u pocdopa.

73. Oxcunel a3ota u Gochopa, COOTBETCTBYIOLIHE UM KUCTOTI. COJH 3THX KUCTIOT.

74. CpolicTBa KHCIIOPOIHBIX COEAMHEHMI a30Ta M (ocdopa, UX 3HAYECHHE W NPHUMEHEHHE. A30T H
tdochop B mpupose, ux buosormyeckast poib.

75. Yraepon u ero amwiorponus. CBOIMCTBa alIOTPONHBIX MOAM(DUKALNI yrieposia, UX 3HAUYCHHUE H
pUMEHEHUE.
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76. OKCHIBI ¥ TUAPOKCHIBI YTIEPOIa U KPEMHHS, UX XUMUYECKUE CBOICTRA.

77. Conu yrodpHOW M KPEMHHEBBIX KHCJIOT, MX 3Ha4eHHe W mpuMmeHeHue. [IpupomooOpasyromas
POJIb yriieposa Julsl )KUBOW U KPEeMHHUS JUISI HE)KMBOH TIPUPOJIBI.

78. Ocobennoctn ctpoenust atomoB d-anementoB (IB-VIIIB-rpymm). Meab, IIHHK, XpOM, KEJIE30,
MapraHel] Kak MpoCThIe BEIECTBA, X (U3MYCCKUEC U XUMUYICCKUE CBONCTBA.

79. HaxoskieHue mepexoIHbIX METAUIOB B IPUPOJIC, UX MOJyUYCHHE U 3HAUCHHUE.

80. CoenuneHust d-371EMEHTOB C Pa3IMYHBIMHU CTETICHSIMH OKHCIICHUs. XapaKTep OKCHIOB U THIPOK-
CHUJIOB ATHX 3JIEMCHTOB B 3aBUCUMOCTH OT CTCIICHU OKHCJICHUS MeTallia.

81. Xumuueckast MPOMBIIIIEHHOCTh H XUMHUYECKUE TEXHOJIOTHH. HaydyHble MPUHIMIIBI XMMHYECKOTO
MIPOU3BO/ICTRA.

82. 3amura oKpy»KaroIieil cpeibl U OXpaHa TPy1a IMPH XUMHIECKOM IIPOU3BOICTBE.

83. OcHOBHBIEC CTaJMH XUMHUUYECKOTO Mpon3BoAcTBa. CpaBHEHHE MPOU3BOICTBA aMMUAKa U METAHOJIA.

84. XuMu3zaIms cebCKOro X034HCTBA U €€ HallpaBIeHus. Y I0OPEHUS 1 UX KIacCH(pUKaIUL.

85. Xumudeckue cpecTBa 3aluThl PACTCHUA.

86. XuMuueckoe 3arps3HEHIE OKPYXKAIOMIEH cpeibl. BHOTEXHOIOTHS 1 TeHHAasT HHYKEHEPHSL.

87. Xumus ¥ TOBCEAHEBHAS JKU3Hb YesioBeka. JloManiHsas anTeka. MOIOIIHE U YHCTSIIME CPEICTBA.
CpencrtBa 60psOBI ¢ OBITOBBIMEH HaceKOMBIMU. CpeacTBa TNIHOW TUTHECHBI M KOCMETHKH.

88. Xumus u numa. MapKupoBKH YMAKOBOK MHUINEBHIX U TUTUCHUYECKHX TMPOIAYKTOB M YMEHHE WX
YUTATh.

89. Dkonorus KunuIA.

90. Xumus 1 reHeTHKA YeTT0BeKa.
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