MuHHCTEPCTBO CeJIbCKOro xo3siiictBa Poccuiickoii @exepanun
DenepajibHOE TOCYAAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpeKIeHue
BbICLLIET0 00pa3oBaHus

«BOPOHEKCKHUM I'OCYJAPCTBEHHBIN ATPAPHBI YHUBEPCUTET
NMEHU UMIIEPATOPA IIETPA |»

PABOYASA ITPOT'PAMMA

o npucuumuinae J1.02 « Xumus»

19.02.07 TexHOJI0THI MOJOKA U MOJIOYHBIX IIPOIYKTOB
19.02.08 TexHOoJI0THS MsICa U MICHBIX IIPOAYKTOB

35.02.15 Knnonorus
36.02.01 Berepunapus

CroenunaanrHOCTH:

YpoBeHb 00pa3zoBaHus — CpejiHee MPodeccuoHaIbHOE 00pa30BaHUe
Yposens noaroroku o [MTICC3 - 6a30BbIit

®opma 00ydyeHus - OuHas

e
JOKYMEHT NoArnmMCcAH

% ANEKTPOHHOWM NOANMNCbIO
FooHC

CepTtudukat: 01D7313DF3942F60000000072C4B0002
Bnapeneu: 3akweBckas EneHa BacunbesHa
OevictBuTeneH: ¢ 14.04.2021 go 14.04.2022

Boponex 2020



Pabouast mporpamMma nucHHMIUIMHBL «XUMUS» pa3paboTaHa Ha ocHOBe DenepaibHOTO rocy-
JapcTBeHHOTO oOpasoBarenpHOro cranmapra (PI'OC) cpemnero obmiero oOpa3oBaHus, yTBEp-
XKICHHOTO TpHKa3oM MUHHCTEpCTBa 00pa3oBaHus W Hayku Poccmiickoit depepanun ot 17 mast
2012 r. N 413.

Pabouas nporpamma AUCHUIUTMHBI «XUMHUs» pa3paboTaHa Ha OCHOBE MPUMEPHOM Mporpam-
MBIl JUCHUIUIMHBL «XUMUSA», PEKOMEHIOBAHHON DKCHEPTHBIM COBETOM IO MpodeccroHalIbHOMY
oOpazoBanuto denepanbHOro rocyIapCTBEHHOIO aBTOHOMHOIO yupexzaeHus denepanbHOro HH-
CTUTYTa pa3BUTUs 00pazoBanus (mpoTokoa Ne3 ot «21» urosst 2015 1.)

CocraBurenu:
KaHJl. XUM. HayK, JOUEHT Kadeapbl XUMUU
7
A ]
OI'BOY BO «Boponexckuii 'AY» w7 [leperonuas O.B.

KaHJl. XUM. HayK, JOUEHT Kadeapbl XUMUU

OI'BOY BO «Boponexckuii 'AY» Hpsxonosa O.B.

PaGouass mporpamMma paccMOTpeHa W yTBEp)KIIeHA Ha 3acEJaHHUU MPEIAMETHOW (IIUKIOBOW)
komuccu (potokoa Ne9 ot 23.06.2020 r.)

& J%f/! c’i’-szfj_

[Ipencenarens mpeaMeTHON (ITMKIOBON) KOMUCCUU —— Bacunenko O.B.

Pabouas mporpamMMa pekoMeHJ0BaHa K HCIIOJIb30BaHUIO B yueOHOM mporecce [legaroruue-
CKHM COBETOM OTJIEJICHHUSI CPEAHETO MPOQPECCHOHAIIBHOTO 00pa3oBaHus YHHUBEPCUTETA (TIPOTOKOI
Nell ot 25 urons 2020 rona).

3aenyromuii otaenenuem CI1O f% ‘// Kammpuna H.A.



COILEPKAHUE

1. ACIIOPT PABOYEN ITPOIT'PAMMUBI JUCTIUIIIIMHBL..........cocoeveieiecierieieieie e, 4
2. CTPYKTYPA U COLAEPXXAHUE JUCHUIIIIMHDBI ..o 6
3. YCJIOBUS PEAJIU3ALIAN PABOYEM ITPOT'PAMMBI JIMCLIUIIIAHBIL. .............coveeee.. 25
4. KOHTPOJIb 1 OUEHKA PE3VJIbBTATOB OCBOEHUA AUCHUIIJIMHBL............cccvvireens 28



1. IACHOPT PABOYE MPOT'PAMMBI JUCLIUITJINHBI
.02 Xumusi

1.1. O6aacTp npuMeHeHHs POrPaMMBbl

Pabouast mporpaMma TUCHHMIUIMHBI «XUMUS» SBIISETCA YaCThIO OCHOBHOW MpodecCHoHalb-
HOW 00pa3oBaTebHON MPOTPAMMBI MOATOTOBKH CIICHUATNCTOB CPEIHEr0 3BEHA IO CHEIHAIBHO-
ctam 19.02.07 TexH0oa0Ius MOJIOKA M MOJOYHBIX OPOAYKTOB, 19.02.08 TexHOI0rMa Msca U MICHBIX
npoaykToB, 35.02.15 Kunonorus, 36.02.01 Berepunapus.

1.2. Mecro tucHUITHHBI B cTpYKTYype OITOIIT

Hucrummuaa T1/1.02 «Xumus» sBiseTcss Y4eOHOW TUCHUIIIMHON 0053aTelbHON TMpenIMeT-
Hoii obnactu «EctectBennsie Haykn» ®I'OC cpennero obuiero oopazoBaHus U NPOPHUIBLHON IUC-
IUTITMHON ob61meo0pa3oBarenbHoil moaroroBku CIIO u peammsyercs B | u Bo Il cemectpax npwu
CPOKE MOIYYeHHs CpeaHero npodeccnoHabHOTO 00pazoBanus 3 roga 10 mecsmes (s crienuanb-
HocTH «Kunomorus» - 3 roga 6 MecseB).

1.3. Hean u 32724y AMCHUILVINHBI, IJIAHUPYeMbIe pe3yJibTAaThl 0CBOEHUsI Y41eOHOM auc-
IMIUIMHBI:
Copneprxanue QUCUUIUIMHBI «XHUMUS» HAIPABJICHO HA JOCTHKEHHE CIEAYIOUINX LeJIei:

— (opmupoBaHue y 00ydJarOIMXCsl yMEHHs OLIEHUBATh 3HAYUMMOCTh XMMHUYECKOTO 3HAHUS IS
KaX/10T0 YeJIOBEKa,

— (opMupoBaHue y OOy4aromUXCs EIOCTHOTO MPEACTABICHUS O MHpPE M POJIM XUMHUH B
CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MUPA; YMEHUS OOBACHATh 00BEKTHI
U IIPOLECCHl OKPYKAKOUIEH ACHCTBUTEIBHOCTH: IPUPOAHOW, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CpeJibl, — HMCIIOJIb3Ysl JUIsl STOI0 XUMUYECKHE 3HAHUS,

— pa3BUTHE y OOYYAIOIUXCS YMEHHH pa3iudaTh (PAKTHl U OLEHKH, CPABHUBATH OIICHOUYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLICHOK M CBSI3b KPUTEPUEB C OINpPEEICHHON
CHCTEMOH IIEHHOCTEH, POPMYIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

— mpuoOpeTeHue OO0ydarolUUMMHCS ONbITa pPasHOOOPAa3HOM JEATeNIbHOCTH, I03HAaHUA U
CaMOII03HAHUS; KIIIOUEBbIX HAaBBIKOB, MMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JUISl Pa3IU4HbIX
BUJIOB JIESATEIBHOCTH (HABBIKOB pPELLICHHsI MPOoOJIeM, IPUHATHS pEelIeHHH, ToNCcKa, aHaJIn3a U
o0pa®oTKM  MHpOpMAIMK, KOMMYHHUKAaTHBHBIX  HAaBBIKOB, HaBBIKOB  H3MEPEHH,
COTPY/ZHUYECTBA, 0€301MacCHOr0 OOPAIEeHNs C BEIIECTBAMHU B IIOBCEAHEBHOM KU3HH).

VYyeOHas AucUMILIUHA «XHUMUSD OPUEHTHPOBAaHA Ha JOCTH)KEHUE CIEIYIOMINX 3a/1a4:

— U3y4YCHHE TEOPETUYECKHX OCHOB XMMHUHU M OCOOEHHOCTEW MPOTEKAaHUsI XUMHUECKUX MPOLEC-
COB B OKPY’KalOLIeH Cpeie U UX 3HAUUMOCTH JJIs1 KK Or0 YEI0BEKa,;

— HW3YYEHHE COCTaBa, CTPOEHUS U CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHWYECKUX M OpraHude-
CKHX COEIMHEHUI U MX B3aMMOIIPEBpALIEHH, KOTOPbIE JIEKaT B OCHOBE MPUPOIAHBIX U TEX-
HOTEHHBIX IIPOLIECCOB;

— mpuoOpereHue oOyyarolMMUCS ONbITa PA3HOOOPA3HOU AESITEIbHOCTH, TO3HAHUS U CaMOIIO-
3HaHUS B OOJIACTM XMMHHM; KJIIOUEBBIX HABBIKOB 3KCIIEPUMEHTAILHOW PabOThI, UMEIOIINX
YHHMBEpPCAIbHOE 3HAYCHHE JUIsl pa3JTUYHbBIX BUJIOB JI€ATEIbHOCTH.

IlnanupyeMble TMYHOCTHBIE Pe3YJIbTATHI OCBOCHHUS YUeOHOM JUCUMIIIIUHBI

— YyBCTBO I'OPJOCTH U YBAXEHHUsI K UCTOPUU U JOCTHKEHUSM OTEUECTBEHHOW XWMHUYECKOU
HayK{; XUMUYECKA TPAMOTHOE MOBEICHHE B MPO(PECCHOHATLHON ACSATEIBPHOCTA U B OBITY
MIpH OOpallleHNH ¢ XUMUYECKUMU BEIIeCTBAMU, MaTepUaIaMH U MPOIIECCaMU;

— TOTOBHOCTh K TPOJODKCHHIO 00pa30BaHHS M TOBBINICHWS KBaTu(UKAIMU B HW30paHHON
npodeccnoHabHON ~ ACSITENPHOCTH ¢ OOBEKTUBHOE OCO3HAHUE POJIM XHUMHUYECKUX
KOMIICTCHITUH B 3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTUKEHHS COBPEMEHHOW XMUMHUYECKOM HAyKM M XHUMHYECKHX
TEXHOJIOTHI JJIS TOBBIMICHUS COOCTBEHHOTO WHTEJUICKTYalbHOTO PAa3BUTHSI B BHIOPAHHOM
npodeccCHoHaNBEHOM IeATEILHOCTH.



Ilnanupyemblie MeTanpeaMeTHbIE Pe3yJIbTATHI OCBOCHHS Y4eOHO THCIUTNIINHDI

— HWCHOJIb30BAHUC  PA3JIMYHBIX BUIOB MMO3HABATCIILHOU ACATCIIBbHOCTHU n OCHOBHBIX
MHTEJUICKTYaJIbHBIX Ollepanuii (II0CTaHOBKHU 3a1a4d, (GOpMyIHpPOBAHHUS THIIOTE3, aHAIU3a U
CHUHTC3a, CpaBHCHUA, O606H.[eHI/I$I, CUCTCMAaTU3alun, BBIABJICHUA HNPUYIUHHO-CICACTBCHHBIX
CBsI3€H, IIOMCKa aHaJoroB, (OPMYJIUPOBAHMS BBIBOJAOB) JUIS PELICHHS IIOCTaBICHHOM
3aJga4u, IMPUMCHCHUC OCHOBHBIX MCTOO0B IIO3HAHUA (Ha6JHOI[eHI/I$I, Hay4YHOI'O
IKCIIEPUMEHTA) Ul U3y4YCHHs Pa3IMYHbIX CTOPOH XUMUYECKHX OOBEKTOB M IIPOLIECCOB, C
KOTOPBIMHU BO3HUKAET HEOOXOJAMMOCTh CTAJIKUBATHCS B IPO(ECCHOHATIBHOM cdepe;

— HCHOJIb30BaHHE PA3JIMYHBIX MCTOYHHMKOB JUISA IOJYYCHUS XUMHYECKOW HHDopmanmy,
YMEHHE OLCHUTHh €€ JIOCTOBEPHOCTh JJIsi JIOCTHXKEGHHS XOpPOLIMX pe3yJIbTaTOB B
npodeccuoHanbHOU cdepe;

IlnanupyemMblie mpeaMeTHBIE Pe3yJIbTATHI OCBOCHHS Y4eOHOW JUCIUIJIMHBI:
3HATh / IOHNUMATh:
— 3HAHUE OCHOBOIIOJATAKIINX XUMUYECKUX MOHITUH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTSIH;
YBEPEHHOE M0JIb30BAHUE XUMUYECKON TEPMUHOJIOTHUEN U CUMBOJIMKOM;
— MECTO XMMHUHU B COBPEMEHHOW HAyYHOW KApTHHE MHpPA, POJIb XUMHH B (OPMUPOBAHUU
Kpyro3opa u (GyHKIIMOHATHHONU IPaMOTHOCTH Y€JIOBEKa sl pEIICHUS MPAKTUYECKUX 3a]1a4;
— TIpaBWJIa TEXHUKH O€30MaCHOCTHU MPHU UCIIOJIH30BAHUN XUMUYECKUX BEIIECTB.
yMeTh:
— yMETh [JaBaTh KOJWYECTBEHHBIE OLEHKM M NPOU3BOJIUTH PACUYEThl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM,;
— 00pabaTbIBaTh, OOBICHATH PE3YJIBTATHI POBEICHHBIX OMBITOB U JIEJIATh BHIBOJIBI;
— NPUMEHATh METObl HAy4yHOro TO3HaHWs (HAOJIIOJCHHE, ONMCAHWE, H3MEPEHHE) TPH
pELIEHNH NTPAKTHYECKUX 3aa4.
HCIO0JIb30BATH NPHOOpPEeTeHHbIC 3HAHUA M YMEHUS B IPAKTUYECKO J1eTeJIbHOCTH U MOBCe-
JTHEBHOM KU3HHU JJI:
— ¢opMHpOBaHHUS COOCTBEHHOH IO3WIMK IO OTHOIICHHWIO K XHWMHYECKOW HWH(OpMaIuy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;
— TMPUMEHEHHUS METOJO0B MO3HAHUS MPU PEIICHUU MPAKTUUYECKUX 3a]1ay;
— COOJIO/IeHUs MPaBWJI TEXHUKUA O€30MAaCHOCTH TP MCIOJb30BaHUU XUMHUYECKUX BEIIECTB B
MPAKTUYECKOU IESITENBHOCTH U ITOBCEHEBHON KU3HU.

1.4. Koan4ecTBO 4aCOB HA OCBOEHHE y‘leﬁHOﬁ AUCHHUIIJINHDBI.

MaxkcumanbHON yueOHOU Harpy3ku oOydaromerocs (Bcero) 162 gaca, B ToM 4ucie:
- 00s13aTeNnbHOM ayTUTOpHON yueOHOI Harpy3ku obyydaronierocs — 108 gacos;

- KOHCYJbTanuii — 12 4acos;

- CaMOCTOATENbHOM paboThl oOyuaromierocs — 42 4acos.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1. O0beM THCHUIIMHBI U BUBI Y4eOHOI padoThl

Bua yue6Hoii padoTsl O06beM yacoB
MaxkcuMajibHa yyeOHasi Harpy3ka (Bcero) 162
Oo6s13aTesibHasI AyIUTOPHAs yueOHas HArpy3Ka (Bcero) 108
B TOM YHCIIE!
JIEKIIMH, YPOKH 54
71a00paTOPHBIE 3aHATHS 54
MPAKTUYECKUEC 3aHATHUS -
CamocTosiTesbHasi padoTa o0yyalonierocsi (Bcero) 42
B TOM YHCIIE!
pedepar -
JIOMaIlHss paboTa 32
Jlpyrue BHABI CAMOCTOSITEJIbHOI PadoThI 10
WHAMBHUYaJbHBIA MPOEKT
Kouncyabranuu 12
DopMa IPOMEKYTOYHOM aATTECTALMHU 0 JUCHUILINHE 3ader, 9K3aMeH




2.2. TemaTnyeckmii nJjiaH u cogepxxanue nucuumuinasbl bJ1.05 Uctopus

HanmenoBanue | CopeprxaHue yueOHOI0 MaTepuaJja, JadopaTopHble U NPpaKTHYeCcKHe PadoThl, CAMOCTOSITeIbLHAS pa- O6LeM Y2CoB Yposenn
pa3aesoB U TeM 0oTa o0yuyaromuxcs OCBOCHUS
1 cemecTp
Paznea I. Opranuyeckasi XuMus.
Tema 1.1. Copep:xanue yueOHOro MaTepuaja
IIpenmer opranu- | JEKIIAU, YPOKHA: 4 2

YEeCKON XMMHUH.
Teopus
CTpOEHHUS OpraHHu-
YECKHX COeIUHE-
HUH

IIpeamer opranudeckoid xumum. [loHsTre 00 OpraHUIECKOM BEMIECTBE W OpTraHUYECKON Xumum. Kpatkwit
OUYEePK MCTOPHM Pa3BUTHS OPraHN4YEeCcKOr XuMHH.OCOOEHHOCTH CTPOCHHUSI OpraHudecKuXx coequHenuil. Kpyro-
BOPOT yTJIepojia B IPUPOJIE.

Teopusi ctpoenusi oprannveckux coefunennii A. M. bBytiaepoBa.OcHOBHBIE MTOJIOKEHUS] TEOPUH CTPOSHUS
A. M. byrnepoBa. XuMH4YECKOE CTPOCHHE W CBOWCTBA opraHuueckux BemiecTs. [loHsaTre 00 m3omepun. Cro-
coOBbI OTOOpAXKEHUsI CTPOCHHUS MOJICKYJIbI (PopmyIibl, Moaen). 3HaueHue Teopun A. M. Bytieposa st pas-
BUTHUS OPTaHUYECKON XUMUHM U XUMUYECKUX MTPOTHO30B.

Knaccupukamus opranndyeckux coeqmHeHuii. Knaccudukamnus opraHnuecKuxX BEIIECTB B 3aBUCUMOCTH OT
cTpoeHus yriepogHoi nemnu. [lonsTie ¢yHKIMOHANIBHOW rpymnmbl. Kiaccudukammst opraHn4ecKux BeEmIeCTB
1o TUITY (PYHKIIMOHATBHOU TPYIITIHI.

OCHOBBI HOMEHKJIATYPHI OPraHHYeCKUX BellecTB. TpHUBHalbHbIE Ha3BaHUA. PannoHanpHas HOMEHKIATypa
kak npeamectBeHHnua HomeHkaarypsl [IUPAC. Homenknarypa IUPAC: npunnunst oOpa3oBaHus Ha3BaHMH,
CTapIIMHCTBO (D)YHKIIMOHAIBHBIX TPYII, UX 00O03HaueHHWe B mpedukcax u cypPuKcax Ha3BaHWH OpraHude-
CKHX BEILECTB.

THIbl XUMHUYECKHX CBsI3eil B OPraHu4ecKUX COeJMHEHUSIX U cI0co0bl UX pa3pbiBa.

Knaccugukanysi KOBaJICHTHBIX CBA3EH IO 3JIEKTPOOTPULIATENIBHOCTH CBSI3aHHBIX aTOMOB, CIOCOOY NEpEKphIBaHUS
opOuTanei, KpaTHOCTH, MeXaHU3My 00pa3zoBaHUs. CBSI3b MPHUPOIBI XUMUYECKON CBS3U C THUTIOM KPHCTAJUTMYECKOM
PELLETKH BEIECTBA U ero (PU3MIECKUMHU CBOMCTBaMH. Pa3pbIB XMMHUECKOH CBSI3M Kak Ipoliecc, oOpaTHbIi ee 0Opa-
30BaHUIO. | OMONIMTHYECKUH M TeTepOIMTUUECKUI PasphIBbl CBSI3EH, MX CONOCTABICHHE ¢ OOMEHHBIM M JOHOPHO-
AKIENTOPHBIM MEXaHW3MaMH HMX 00pazoBaHus. [IoHSITHE CBOOOIHOIrO pajuKaiia, HyKICOPUILHON U IEKTPOPHIb-
HOW YaCTHUIIEL.

Kaaccnpukanust peaknuii B opranndeckoit xumuu. [lonarue o Thmax m MexaHu3Max peaklMi B OpraHu-
yeckoit xumun. CyOcTpat u pearent. Kiaccudukarus peaknuii Mo M3MEHEHHIO B CTPYKType cyOcTpata (pu-
COCJIMHEHNE, OTIIEIUICHHE, 3aMelleHIe, H30Mepu3alls) U THITy peareHTa (pajuKaibHble, HyKIIeO(QUIbHBIE,
anekrpoduibHbie). Peakuun npucoenuuenust (AN, AE), smuvunuposanus (E), 3zamemenns (SR, SN, SE),
M30MepU3alri. Pa3HOBUIHOCTH peaKIUil KaXKJ0ro TUIA: THIPUPOBAHHUE U AETUAPUPOBAHUE, raJIOT€HUPOBA-
HUE ¥ JIETAIIOTEHUPOBAaHUE, TUAPATANA U JETHAPATAIHs, THAPOTAIOTeHHPOBAHUE U JIETHIPOralOreHUPOBa-
HUE, T[OJUMEpH3alusi W  MOJIMKOHIEHcalus, mneperpynnupoBka. (OCOOEHHOCTH — OKHCIHMTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUil B OPraHUUECKON XUMUH.

CoBpeMeHHbIe IPEACTABJICHHUS 0 XMMUYECKOM CTPOCHUH OPraHUYECKUX BELIECTB.

OcHOBHbIE HampapJiieHUs pa3BUTHUA Teopuu ctpoeHus A. M. bytneposa. M3oMepusi opraHuuecKux BELIECTB U
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ee Buabl. CTpYKTypHas M30MEpHs: MEKKIACCOBAas, YIJIEPOJHOTO CKEJETa, MOJOXKEHUS KPAaTHOW CBSI3H U
GyHKIIMOHAIEHOU Tpymmbl. [IpocTpaHCTBEHHass M30MEpHUs: TeOMETpUUecKas U onTuieckas. [loHATHEe achM-
METPHYECKOTO IIeHTpa. broorndeckoe 3HaueHHe ONTHYSCKONW M30MepuH. B3anMHoe BIHSIHAE aTOMOB B MO-
JICKYJIaX OPTaHMYECKUX BEIIECTB. DIICKTPOHHBIC 3P(PEKTHI aTOMOB U aTOMHBIX TPYIIIT B OPraHUYECKUX MOJIC-
Kynax. UaayknnoHHbIN 3¢ (}eKT, MON0KUTENbHBIN W OTPHULATENbHBIN, ero 0COOEHHOCTH. Me3oMepHEIi 3¢h-
dekT (3hdEKT conpsuKeHus ), ero 0COOSHHOCTH.

JIABOPATOPHAS PABOTA. CoctaB u cTpoeHHe OpraHHUYeCcKUX coequHeHuid. Knaccupukanus 1 HoMeH-
KJIaTypa OpraHUYeCKUX COeTMHEHUM.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCSA

IIpumepHast TeMATHKA BHEAYAUTOPHBIX CAMOCTOSITEJIbHBIX Pa0oT:
IIpocTpancTBeHHas U30MepHUs: TeoMeTprudeckas U ontudeckas. [loHsITHE acHMMeTpHUEcKoro neHTpa. buosno-
THYECKOe 3HaUYeHHE ONTUYECKOW H30MEpUH.

JomainrHee 3ajaHue: H3yYeHNE MaTeprana Y4eOHBIX MOCOOUI U yaeOHUKOB, TPOPa0OTKa KOHCIIEKTOB, BBI-
HOJIHEHHE 33JaHUH 110 METOIMYECKUM YKA3aHHSAM ISl CAMOCTOSTENILHOM PabOThI IO TUCIUILIHHE «XUMHUS.

Tema 1.2.
[IpenenbvHble yT-
JIEBOAOPOIBI.
OTHIICHOBEIC U
JINEHOBBIC yTIIE-
BOJOPOJBI.
AIleTUJIEHOBEIE
YTJIEBOJIOPOIBL.
ApomMaTtudeckue
YIJIEBOJOPOABL.
IIpupoaHsie uc-
TOYHHKH YTJIEBO-
JIOPOJOB

Conep:xaHue y4eOHOro MaTepuasia

JIEKIIUHA, YPOKH

I'omosornyeckuii psaa ajakxaHoB. [Toustue 06 yrieBogoponax. OcoO€HHOCTH CTPOEHMS IPEIEeIbHBIX yrIie-
BOZOPOAOB. ANKaHBl KaK MPEICTABUTEIN MPEIEIBHBIX YTIEBOJOPOIOB. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl METaHa U IPYTUX aJKaHOB. | 'oMonoruyueckuii psii u n3oMepus napapuaos. HopmansHoe
U pa3BETBIICHHOE CTPOEHUE yriepoJHoi uenu. HoMeHkaTypa ajJkaHOB U alJKWIbHBIX 3aMecTureseil. Ousu-
YeCcKHe CBOMCTBA AJIKAHOB. AJIKaHBI B IPUPOJIE.

Xumuyeckue cBoiicTBa ajkaHoB. Peakin SR-Trna: ranoreauposanue (padotsl H. H. CemenoBa), HuTpoBaHue 1o
KonoBanoBy. MexaHu3M peakiyy XJIOpUpPOBaHUS alKaHOB. Peakimu AeruipupoBaHysl, TOPEHUs, KaTATUTHYECKOTO
OKHCJICHUS aJIKaHOB. KpeKHHT alkaHOB, pa3IMyHbIe BUJIbI KPEKUHTa, IPUMEHEHHE B TIPOMBIILIeHHOCTH. [Tupomus u
KOHBEpPCHS METaHa, N30MEPU3ALIHSI AJIKAHOB.

IIpumenenne u cnocodbl Noy4deHns aakanoB. O0IaCTH MPHMEHEHHS ajKkaHOB. [IpOMBIIIIIEHHBIE CTIOCOOBI TIOITY-
YeHHUs! AJIKAHOB: TTOTyYEHHE U3 TIPUPOJIHBIX HCTOYHUKOB, KPEKUHT Napa(UHOB, TIOTyYeHHE CHHTETHYECKOro OCH3MHA,
razuukanys yris, THAPUPOBaHUE ATKaHOB. JlabopaTopHble criocoObl MOYUeHHUs alKaHoB: cuHTe3 Bropua, nexap-
OOKCHIIMpPOBaHKE, THAPOJIN3 KapOusia aTlOMHUHHSL.

Huknoankanel. ['oMonornyeckuii psn ¥ HOMEHKIATypa LUKIOANKAHOB, WX obmias Qopmyna. M3omepus
LUKJIOATKAHOB: MEXKKJIACCOBasl, YIIEPOJHOIO CKeleTa, reomerpuueckas. [lomyuyenue u ¢pusnueckue cBoiicTa
UKJIOATKAHOB. XMMHYECKHE CBOMCTBA LUKJIOANKaHOB. Crienn(uka CBOMCTB LUKIOAIKAHOB C MaJIbIM pa3me-
poM 1ukia. Peakninm npucoeTuHEHNS U PaJUKAIBHOTO 3aMEIIeHUsI.




I'omosnornveckuii psig ajJKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI 3TUIIEHA U aJKe-
HOB. ['omonornueckuii psa u oOmas popmyna ankeHoB. M30Mepus 3STUIIEHOBBIX YIJIEBOIOPOIOB: MEKKIIACCO-
Basi, yIJIEPOAHOIO CKEJeTa, MTOJIOKEHUS KPAaTHOH CBsI3M, reoMerprudeckas. OCOOCHHOCTH HOMEHKJIATYPbI 3TH-
JIEHOBBIX YTJIEBOJOPOJOB, Ha3BaHUA BaXKHEUIINX pafgukanoB. dru3nueckue cBONCTBA aJIKEHOB.

XuMHUYeCKHe CBOCTBA aJIKEHOB. DJICKTPOPMIBHBIN XapaKTep peakIHid, CKIOHHOCTh K PEAKITUSAM IIPHCO-
€AMHEHMS, OKUCIICHHs], HoauMepu3anun. I1paBiuno MapkoBHUKOBA U €0 JIEKTPOHHOE 000cHOBaHue. Peakimn
raJIOT€HUPOBAHUS, TUAPOTAIOT€HUPOBAHUS, TUApaTalyu, ruapupoBanus. Mexaunsm AE-peakuuit. [lonstie o
peaxkuusax noiauMepusanun. ['openne ankeHoB. Peaklinu OKUCIIEHUs B MATKHUX U JKECTKUX YCIOBUAX. Peakius
Barnepa u ee 3HaueHue 17151 0OHAPY>KEHHUsI HENPEAEIbHBIX YTIIEBOAOPOIOB, OTYYEHHU [JINKOJEH.
IpumeHeHne U cnocodbI MOJIy4eHUs AJIKeHOB. Vcronb30BaHUE BBHICOKOM PEaKIIMOHHOM CITOCOOHOCTH aj-
KEHOB B XWMHYECKOMH ITPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie OTWJICHA W NPOITWJICHA. HpOMBIHIHCHHI)Ie CII0COOBI
MOJY4EHHUs aJIKEHOB. Peakuuu neruaprupoBaHMs U KpEeKUHra ankeHoB. JlabopaTtopHeie criocoObl MOTydeHUs
AJIKCHOB.

Aaxanuensl. [loHsaTre W knaccupuKanys TUCHOBBIX YIIIEBOAOPOIOB 110 B3aUMHOMY PACIIONIOKEHUIO KpaT-
HBIX CBA3el B MoJsiekyne. OcOOEHHOCTH 3JIEKTPOHHOTO U HMPOCTPAHCTBEHHOTO CTPOEHUS CONPSDKEHHBIX IHeE-
HOB. [loHsATHE O M-3NMEeKTpOHHON cucTeMe. HoMeHKIaTypa MHeHOBBIX YIiIeBoAopoaoB. OcoOEHHOCTH XUMHYe-
CKUX CBOMCTB COMNpSUKEHHBIX JMEHOB KaK CIEACTBHE WX OJJIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-
npucoeaunenust. [lomumepuszanus nueHoB. CrocoObl MOyYeHHsT TUEHOBBIX YIIIeBoJI0pooB: pabotel C. B.
JleGeneBa, neruApupoOBaHUE ANKAHOB.

OcHOBHbBIE MOHATHA XMMHMH BBICOKOMOJIEKYJISPHBIX cOeIMHeHHI (Ha MpUMepe MPOAYKTOB MOJUMeEpPH-
3alli AJTKEHOB, AJKAANEeHOB M X raJoreHNnpou3BOAHbIX). MoHOMED, MOTMMED, PEAKINA MOJIUMEPHU3ALINH,
CTETEHb MOJIMMEPU3ALUH, CTPYKTYPHOE 3BE€HO. THIIbI OJIMMEPHBIX LEeNei: TUHEHHbIe, pa3BEeTBICHHbIE, CILIH-
ToIe. [loHATHE O cTepeoperyapHbIX nonuMmepax. Ilonmmmepsl TepMoOIUIaCTUYHbBIE M TepMOpeakTuBHEIE. [Ipen-
CTaBJICHHE O ITacTMaccax M aiactomepax. [lonnaTuieH BBICOKOTO M HU3KOTO JaBJIEHHs], €T0 CBONCTBA U MPHU-
menenne. Karammzaropsr Llurnepa—Hartra. [lonunponuneH, ero mpuMeHeHue u cBoiicTBa. ["amoreHconep-
JKalye HoiauMepsl: TedaoH, monuBUHUIXIOpHI. Kayuykun HaTypanbHbIi M cuHTeTHdeckue. Cormoimmeps
(OyTagreHCTHPONBHBIN KaydyK). Bynkanuzanus kaydyka, pe3uHa u 300HUT.




I'omosnormveckuii psig aJKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE AllETHIIEHA U APYTUX aJKH-
HOB. ['omonormueckuii psag u obmas (opmyina ankuHoB. HoMeHKIaTypa auneTHICHOBBIX YIJIEBOIOPOIOB.
N3omepus MexkinaccoBasi, yriepoHOro

CKEJIeTa, TIOJIOKEHMSI KPaTHOMN CBS3U.

XuMHYeCKHe CBOHCTBA M MpUMeHeHHe aJIKUHOB. OCOOCHHOCTH peaklrii MPUCOSANHEHUS TI0 TPOWHOM yT-
nepoa-yrieponHoi cessu. Peaknus Kyueposa. IIpaBuiio MapkoBHUKOBa IPUMEHHUTENBHO K aneTwieHaM. [1o-
JBIKHOCTH aTOMa BOAOpOJA (KUCIOTHBIE CBOMCTBA alkuUHOB). OKHCIICHHE ajdKMHOB. Peaknus 3enMHCKOTO.
IIpumeHeHne aneTUIICHOBBIX YIIIeBOAOPOoAoB. IlonBrHMIAETAT.

IHonyuyenne ankuHoB. [lonyueHue aneTwieHa MUPOIN30M METaHa U KapOUIHBIM METOIOM.

Hedrb. Haxoxnenue B mpupone, cocta M pu3nueckue cBoicTBa He(hTH. TOMIMBHO-OHEPreTHIECKOE 3HAUE-
Hue HepTH. [IpoMbinieHHast nepepadboTka HepTH. PexTrdrkanus HedTH, OCHOBHBIC ()PAKLIUU €€ pa3JelicHHs,
UX HCIONb30BaHue. Bropuunas mepepaborka HedTenpoaykToB. PexTudukanus MasyTa npyu YMEHBLIEHHOM
nasneHnn. Kpekunr HedrenpomykroB. Pasnmuunble BuAabl KpekuHra, padotel B. I'.lllyxosa. U3zomepuzanus
ANKaHOB. AJIKWJIMPOBaHKE HETPEACTBHBIX yriIeBOIopoAoB. Pudopmunr Hedrenponykros. KauectBo aBTOMO-
OounbHOTO TOomKMBa. OKTaHOBOE YHCIIO.

IIpupoanblii U nonyTHbIA HedTsAHOM ra3pl. CpaBHEHHE COCTaBA IPUPOJHOIO U MOMYTHOr'O T'a30B, UX MPaK-
TUYECKOE UCTIOIb30BAHHUE.

Kamennslii yronb. OcHOBHBIE HalpaBIeHHsI UCIIOIb30BaHUS KaMeHHOro yrisi. KokcoBaHne kaMeHHOTo yris,
BaYKHEMIIME MPOAYKTHI 3TOTO Ipolecca: KOKC, KAMEHHOYTOJIbHAs CMOJIa, HaJCMOoNbHas Bojga. CoeanHeHus,
BbIJIETISIEMbIE U3 KAMEHHOYTOJIbHON cMOIIBL. [IpoyKThl, OMy4aeMble U3 HaJCMOIBHON BOJBI. DKOJIOTUYECKHE
ACTIEKThI JOOBIUH, TEPEePadOTKU M UCTIOJIL30BAHUS TOPIOYHUX UCKOTAEMbIX.

JJABOPATOPHAS PABOTA. Yrieroopoasl.

o

CAMOCTOSATEJBHASA PABOTA OBYYHAIOIIUXCA

IIpumepHas TeMaTHKa BHeayIMTOPHBIX CAMOCTOSITEJILHBIX padoT:

Haxosxaenue B mpupoje, coctas U puzndeckre cpoiictBa He(TH. TOIUIMBHO-3HEPreTHYECKOE 3HAUCHUE
HeTu. OCHOBHBIE HANPaBJICHUS UCIIOIb30BaHUS KaMEHHOT0 yriisi. KokcoBaHue KaMEHHOTO yriisl, BasKHEHIIe
IPOJYKTHI 3TOrO IpoLecca: KOKC, KAMEHHOYT0JIbHAsI CMOJIa, HaJICMOJIbHAsI BOJIA.

JlomaiiHee 3ajaHMe: H3y4YeHUE MaTeprana Yy4eOHbBIX TOCOOH M yUeOHUKOB, TPOpabOTKa KOHCIIEKTOB, BbI-
NOJIHEHHUE 3aJaHUH 110 METOAMYECKHM YKa3aHUSIM Ul CAMOCTOSITENBHONW PabOTHI MO TUCHUIUINHE «XHUMUS»

Tema 1.3. T'un-
POKCHIIbHBIE CO-
eINHEHUS

Conep:kanue yueOHOro MaTepuaJjia

JIEKIIUHA, YPOKH

Ctpoenne u kiaaccupukamus cnuproB. Knaccudukamus CIUpTOB MO THIY YIJIEBOJOPOMAHOIO paiuKaa,
YUCITy TUAPOKCHIIBHBIX TPYIIIT U THITY aTOMa YIJIEPO/ia, CBSI3aHHOTO C TUPOKCHUIIBHOMN IpyImon. DJIeKTPOHHOE
U TIPOCTPAaHCTBEHHOE CTPOCHHE THIPOKCUIBHOW TPYIIbI. BiusHuEe CTpOCHHS CIUPTOB Ha MX (DU3HUYECKUE
CBOMCTBa. MEXMOJEKYJIIpHas BOJOPOAHAs CBsA3b. | OMOJIOIrMYECKUI psil MPEAEIIbHBIX OJHOATOMHBIX CIIHp-
TOB. MI30Mepus 1 HOMEHKJIaTypa ajJKaHOJIOB, X o0mas Gopmya.

XuMHYeCKHe CBOMCTBA aJIKAHOJOB. PeakiMoHHas CHOCOOHOCTH MPENENbHBIX OJHOATOMHBIX CITUPTOB.
CpaBHEHUE KHCIOTHO-OCHOBHBIX CBOWCTB OpPraHMYECKHX M HEOpPraHMYECKMXCOeNWHEeHnH, conepxamux OH-
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TpyMITy: KACJIOT, OCHOBaHMH, aM()OTEPHBIX coelnHEHUH (BOIbI, cIMpTOB). Peakiuu, moATBEpKAAOIINE KUC-
JIOTHBIE CBOMCTBA CcIUPTOB. Peakiny 3aMerneHus TuIpOKCHIBHON rpynibl. MeXMoeKynsapHas AeruapaTanus
CIHMPTOB, YCIOBHUS

oOpa3zoBaHus MPOCTHIX 3PUPOoB. CroxHbIE 3QUPHI HEOPraHUIECKUX U OPraHUYECKUX KHUCIIOT, PEaKuu dTepPH-
¢duxanmy. OKUCIIEHUE U OKUCIUTENBHOE IETUAPUPOBAHUE CITUPTOB.

Croco0bl noJiy4eHust CHUPTOB. ['uaponns rajoreHankanoB. [ uaparanys ankeHoB, yCIOBUS €€ IPOBEICHHUS.
BoccranoBnenne kapOOHHUIBHBIX COSANHEHHH.

OTtaenbHbIe NPEeACTABUTEH AJIKAHOJIOB. METaHOI, €ro MPOMBIIIJIEHHOE MOJIyYeHUE U IPUMEHEHNE B Ipo-
MBIIICHHOCTH. bronornyeckoe neiicreue meranona. Cnenuduiecknue crocoObl NOTyd9eHHUs 3THIIOBOTO CIIHP-
Ta. OU3NOI0TNYECKOe JEHCTBYE ITaHOIA.

MHoroatomMHble cHUPTHI. 30Mepus U HOMEHKIATypa MNpeACTaBUTENEH NByX- U TPEXaTOMHBIX CIHUPTOB.
OCOOEHHOCTH XUMHUYECKMX CBOWCTB MHOTOATOMHBIX CIIMPTOB, HX KadeCTBEHHOE OOHapyskeHue. OTaesbHbIE
NPEACTABUTEIH: STUIICHITIUKOIIb, TIIUIEPHH, CIIOCOOBI MX MOITYy4eHHs, IPAKTHUYECKOE IPUMEHEHHE.

®eHoJ1. DIEKTPOHHOE U NIPOCTPAHCTBEHHOE CcTpoeHHe (eHona. B3aumHoe BIHMsAHNE apoMaTHUECKOro KOJbla
U THIPOKCUJIHHON TPYIITEL. XUMHUYECKHE CBOHCTBA (PeHONA KaK (PYHKIHS €r0 XMMHYECKOTO CTpOeHHUs. bpo-
MupoBaHue (eHona (KadeCTBEHHAs peakius), HUTpoBaHWE (TMKPHHOBAs KHCJIOTa, €€ CBOWCTBA W MPHUMEHe-
aue). OGpa3oBaHIe OKPALICHHBIX KOMILIEKCoB ¢ nonoMm Fe®*. IMpumenenne denona. [onyuenune derona B
IMPOMBITIIIJICHHOCTH.

JIABOPATOPHASA PABOTA. CiupThl 1 ()€HOJIBI.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

IIpumepHasi TeMaTHKA BHEAYIMTOPHBIX CAMOCTOSITEJNbHBIX padoT: CriocoObl onydeHus crupToB. ['u-
poJu3 rajoreHaakaHoB. [ uparaius alkeHOB, YCIOBUS €€ MpoBeacHus. BoccTaHoBIeHne KapOOHUIIBHBIX CO-
€IUHEHUN.

JloMmaniHee 3aaHMe: H3ydeHHE MaTepHana y4eOHBIX MOcOOU 1 yueOHUKOB, NPOpabOTKa KOHCIIEKTOB, BbI-
NOJIHEHHUE 3aJaHHUH 110 METOAMYECKUM YKa3aHUSM Ul CAMOCTOSITENBHON PabOThI IO TUCUUIUIMHE «XHUMUS»

Tema 1.4. Anppe-
TUIBI ¥ KETOHBI

Copep:xaHue y4eOHOTro MaTepuasia

JEKIHU, YPOKHA

T'omoJiornyeckne psiibl ANbAETHI0B U KeTOHOB. [ToHATHE 0 KapOOHMIBHBIX COCIUHEHUAX. DICKTPOHHOE
CTpOCHHUE KapOOHUIBHO Ipymiel. M30Mepus 1 HOMEHKIIATYpa aibJICTH/I0B U KeTOHOB. Pu3nveckue cBoiicTBa
KapOOHWIBGHBIX COCTMHCHIM.

XHUMHYECKHe CBOMCTBA AbAErHI0B M KEeTOHOB. PeakIMOHHAs CIIOCOOHOCTh KapOOHUITBHBEIX COETUHEHMH.
Peakiiuu OKMCIICHHS albJCTHI0B, KAYSCTBEHHbBIC PEAKIIMU Ha ajlbJCTHIAHYIO TPyIy. Peakiuu moJuKOHICH-
cauu: oopaszoBaHue HeHOI0POPMATIbICTHIHBIX CMOJL.

IpuMeHeHHe U MOJyYeHHe KAPOOHWILHBIX coequHeHui. [IpuMeHenne aapaeruaoB U KETOHOB B OBITY U
MPOMBIIIIIICHHOCTH. AJIBJICTHABI U KETOHBI B Tpupoje (3gupHbie Macia, hepoMonbl). [TonyueHne KapOOHUITb-
HBIX COCTUHCHUM OKHCIICHUEM CIHUPTOB, THApATAlMel alKHHOB, OKHUCICHUEM YTICBOAOPOaOB. OTAENbHBIC
NPE/ICTABUTENHN aJIbJICTHIOB M KETOHOB, Crelii(uIecKre crnocoObl HX MOTYyYCHUS U CBOWCTBA.

JJABOPATOPHAS PABOTA. Anpaeruibl 1 KETOHEL.
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CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIIUXCA

IIpumepHas TeMaTHKA BHeAYTUTOPHBIX CAMOCTOATENbHBIX padoT: [IpuMeHeHne anberuioB U KETOHOB B
OBITY ¥ TIPOMBIIINIEHHOCTH. AJIBACTHIBI U KETOHHI B Tpupoe (3dupHbie Macna, pepomonsl). [Tomyaenue kap-
OOHWJIBHBIX COCTUHCHHI OKUCICHUEM CITUPTOB, THApATAIUCH aIKHHOB, OKUCIICHUEM YTIIeBOA0POa0B. OT-
JICIBHBIC MTPEJICTABUTEIN alIbJCTUIOB U KETOHOB, CIISIIU(PUISCKHUE CTIOCOOBI UX MOJTyUYEHUS M CBOMCTBA.

JomalnHee 3ajaHue: HM3y4YCHUE MaTepualia yIeOHBIX MOCOOHH U yueOHNKOB, TPOPAOOTKa KOHCTIEKTOB, BBI-
HOJIHEHHE 33JaHUH 110 METOIMYSCKIM YKA3aHUSAM ISl CAMOCTOSATEIbHON pabOTHI 110 TUCIUIUIMHE « XUMUS»

Tema 1.5. Kap6o-
HOBBIEC KHCJIOTHI U
UX TPOU3BOIHBIC

Copep:xaHue y4eOHOro MaTepuaJjia

JIEKIIUHU, YPOKH

TI'omonoruyeckuii psia npeaebHBIX 0THOOCHOBHBIX KApOOHOBBIX KUCJIOT. [loHSATHE 0 KapOOHOBBIX KHC-
JIOTax U UX Kiaccuukanus. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHUE KapOOKCHUIIBHOM rpymsl. ['omMoo-
THYECKHUN Psii IPEACTIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKIATypa U m3oMmepus. Mexxmorne-
KyJISIpHBIE BOJOPOIHBIC CBSI3M KapOOKCHJIBHBIX TPYII, MX BIMSHUHE Ha (U3MUECKHE CBONCTBAa KapOOHOBBIX
KHCJIOT.

XuMHYecKHe CBOMCTBA KapOOHOBBIX KHCJIOT. Peakiuy, WIIIOCTPUPYIOUINE KUCIOTHBIE CBOMCTBA M HX
CpaBHEHHME CO CBOWCTBAMH HEOPraHMYECKHUX KHcIOT. OOpa3zoBaHue (QYHKIMOHAIBHBIX MPOM3BOAHBIX KapOo-
HOBBIX KUCIIOT. Peakuun sTepuduranun. AHrUAPUILI KAPOOHOBBIX KUCIIOT, X MOJIY4YEeHUE U IPUMEHEHHE.
Cnoco0bl moJiydeHusi KapoOHOBBIX KHCJIOT. OTae/bHbIe MpeIcTABUTEIN U UX 3HaYeHne. O0mme croco-
OBI MOTy4EHUs: OKHCIICHUE aJIKaHOB, AJIKEHOB, MIEPBUYHBIX CIIUPTOB, albJErUI0B. BaxkHelre npeacraBure-
T KapOOHOBBIX KHCJIOT, MX OMOJIOrHYecKasi poiib, crenruiyeckue CrocoObl MOMydYeHus, CBOUCTBA U IpUMe-
HEHUE MYPaBbUHOH, YKCYCHOM, MAJIbMUTUHOBOM U CTEAPUHOBOM; aKpUJIOBOM U METaKpUJIOBOW; OJIEMHOBOM,
JIMHOJIEBOH U JIMHOJIEHOBOM; II[aBEJIEBOM; OEH30MHON KUCIIOT.

Caosxnble 3¢upbl. CTpoeHHE 1 HOMEHKIIATYPa CI0XHBIX 3(QHPOB, MEKKIIACCOBAsE N30MEPHS ¢ KapOOHOBBIMHU
kucinoTaMu. CriocoObl MONTyYeHHs CIIOKHBIX 3(upoB. OOpaTUMOCTh peakuu 3TepudpuKanum 1 GaKTopbl, BIU-
SIOIIME Ha CMEIIeHUE paBHOBecus. OOpa3zoBaHue Cl0xHBIX nojuddupos. [lomustunenrepedranar. JlaBcan
KaK MPEeJCTaBUTEIb CHHTETHUECKIX BOJIOKOH. XUMUYECKUE CBOMCTBA U IPUMEHEHHE CIIOKHBIX 3()HPOB.
Kupwbl. XKups! kak cinoxssie 3gupsl riuuepuHa. KapOoHOBBIE KHCIOTHI, BXOJSIINE B COCTAB JKUPOB. 3aBH-
CHUMOCTh KOHCHUCTEHIIUU KUPOB OT WX COCTaBa. XMMHUYECKHE CBOWCTBA KUPOB: THAPOIIN3, OMBIIICHHE, THAPHU-
poBaHue. buonorudeckas poib )KUPOB, UX HCIIOIB30BaHNE B OBITY M TPOMBIIIIEHHOCTH.

Coun kap00HOBBIX KHCJIOT. Mpbuia. CriocoObl TIOJTyYeHHsI COJICH: B3aUMOJEHCTBHE KapOOHOBBIX KHCIOT C
MeTaJJlaMHi, OCHOBHBIMU OKCHIaMH, OCHOBAHHUSIMH, COJISIMU; IIEIOYHONW THAPOIH3 CIOXKHBIX 3(pHUpoB. XuMu-
YECKHE CBOMCTBA COJIeH KapOOHOBBIX KHCIIOT: TUAPOIIN3, PEAKIINA HOHHOTO oOMeHa. Mplia, CyIIHOCTh MOIO-
miero AevicTBust. OTHOIIEHHE MblIa K ’ecTKol Boze. Cunrernueckue mMoromue cpenctsa — CMC (nerepren-
ThI), UX IPEUMYIIECTBA U HEJOCTATKH.

JIABOPATOPHAS PABOTA. Kap60oHOBBIE KHUCIIOTHI, )KUPHI U MBLJIA.

N

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCS

IMpumepHas TeMaTMKA BHEAYIMTOPHBIX CAMOCTOSATEIbHBIX PadoT: MeXMONIEKYIIsPHbIC BOJOPOTHBIC CBSI-
31 KapOOKCHIIBHBIX TPYII, WX BIUSHHE HA (QU3NUCCKHE CBOHCTBA KapOOHOBBIX KHCIOT. XMMHUYECKUE CBOM-
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CTBA U IPUMEHECHHE CJIOKHBIX 3(pupoB. bruomornveckas poyb KUPOB, UX UCIOIB30BAHUE B OBITY U MTPOMBIIII-
JICHHOCTH. Mbl1a, CYITHOCTh MOIOIIETro JAeicTBHs. OTHOIIEHUE MBUIA K JKeCTKOM Boje. CHHTETHIECKHUE MOTO-
mwe cpenctBa — CMC (neTepreHTsl), NX IPeuMYIIecTBa U HEJIOCTATKH.

I[OMaIIIHee 3alaHue: U3YYCHUE MaTcpHajia y‘Ie6HI>IX mocoouii u y‘Ie6HI/IKOB, npopa60T1<a KOHCIICKTOB, BbI-
IIOJIHCHHUC 3aIlaHI/If/i 10 MCTOAUYCCKUM YKA3aHUAM IJIA CaMOCTOSATEIbHOM pa6OTBI 110 JUCHUIIIIMHE «XUMHUS

Tema 1.6. Yrie-
BOJIBI.

Coaep:xanue yueGHOro MmaTepuaja

JIEKIINHU, YPOKH

IounsTue 06 yriaesogax. Knaccudpukanus yriaesogoB. MoHo-, M- U ONKCaXapuabl, MPEICTABUTENN KaKION
TPYMIIBI YIIIEBOIOB. bruojorndeckas poiib yrieBOJOB, UX 3HAYEHUE B KHU3HM YEIOBEKa U OOIIECTBA.
Monocaxapuabl. CTpoeHHE U ONITHYECKAsi H30Mepusi MOHOcaxapuaoB. VX kinaccuukanys mo 4nucity aToMoB
yriepoja u npupoze KapOooHwibHOM rpymisl. @opmynsl Oumepa u Xeyopea a1 H300pakeHUs] MOJIEKYI MO-
HocaxapuaoB. OTHeceHne MoHocaxapuaoB K D- u L-psgy. Baxkueimue npeacraButenu MOHO3. ['oko3a,
CTPOEHHE €€ MOJICKYIBI U (PM3nYecKue CBorcTBa. TayToMeprs. XUMUYECKIE€ CBOHCTBA TIFOKO3bI: PEaKIUU 1O
aNBJICTHIHOW TpyMIe («cepeOpsHOTo 3epKana», OKWUCICHHWE a30THOW KHCJIOTOW, THApUpOBaHHWE). Peakium
TJIIOKO3BI KaK MHOTOATOMHOTO CIIHPTA: B3aUMOJEMCTBIE IITI0K03bI ¢ THpokcuaoM menu (I1) mpu komHaTHOM
TeMIIepaType U HarpeBaHuU. Pa3nuunbie THITEI OpoXKeHus (CIMPTOBOE, MOJIOYHOKHKCIOE). [ I0K03a B mpupoze.
buonoruueckas pons U MpuMeHeHue Tmoko3bl. dpykro3a kak n3omep rroko3sl. CpaBHEHNE CTPOSHUS MOJIE-
KYJIbl 1 XUMHUYECKUX CBOWCTB TIIIOKO3bI U QpyKTO3bl. @pyKTO3a B IPUPOJIE U ee Ouonoruyeckas poib. [lenro-
3b1. Pubo3a u ge3okcupnbo3a Kak npeicTaBuTeN anboneHTo3. CTpoeHre MOJIEeKYIL.

Jucaxapuasl. Crpoenue nucaxapuaoB. Croco0 couwleHeHHs LMKI0B. BoccTanaBimBalomye 1 HEBOCCTaHAB-
JIBAIOIINE CBOWMCTBA IMCaXapHIOB Kak CIEACTBHE cowieHeHMs IuKkia. CTpoeHHe U XUMHUYECKHE CBOWCTBA
caxapo3sbl. TexHOIOrnuecKue OCHOBBI IIPOU3BOJICTBA caxapo3bl. JIakTo3a U MalTbTO3a KaK M30MEpHI Caxapo3bl.
Hoaucaxapuael. O0mee crpoeHre nonucaxapuaoB. CTpoeHHE MOJEKYJbl Kpaxmaia, aMuI03a U aMUIIONEK-
TuH. OU3NYecKre CBOWCTBA KpaxMalla, €ro HaxOoXJIeHHe B Ipupojae M Ouonorudeckas poib. [mukoren. Xu-
MHUYECKHe CBOMCTBa Kpaxmana. CTpoeHHe 3IeMEeHTapHOrO 3B€Ha IIeJUTI0NIO3bl. BiusHue cTpoeHus moammep-
HOU 1enu Ha (u3nYecKne U XMMHUYECKHE CBOWCTBA LEIJUIIOI03bI. [ HAPOIN3 LEeIUII0I03bl, 00pa30BaHue CIO0XK-
HBIX 3(QUPOB C HEOPTaHMYECKMMH M OpPraHMYecKHMMH KucioTtamu. IloHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
aleTaTHOM IIeNke, BHCKo3e. HaxoxneHwe B mpupoae M OHoJOrHueckas poiib 1meumosio3sl. CpaBHEHHE
CBOICTB Kpaxmaja M [EJTIOI036I.

JJABOPATOPHAS PABOTA VYrneBonasl.

o

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIIUXCA

w

HpnMepHaﬂ TEMATUKA BHEAYIUTOPHBIX CAMOCTOATEIbHBIX paﬁoT: Ilonsatue 00 HNCKYCCTBCHHBIX BOJIOK-
HaX: al€TaTHOM IICIKEC, BHUCKO3C. HaXO)K,ZICHI/Ie B IIpUPOJC U Ouooruyeckas POJIb IEJUIFOJIO3BI. CpaBHeHI/Ie
CBOICTB Kpaxmajia 1 HCJUIIOJIO3bI.

JlomalHee 3aaHue: U3yYeHUE MaTepraia Y4eOHBIX TOCOOHH 1 yueOHUKOB, MPOpaboTKa KOHCIIEKTOB, BbI-
NIOJIHEHUE 33JaHUH 110 METOAMYECKUM YKa3aHUAM Ul CAMOCTOSITENbHOM PabOThI 10 TUCHMIUIMHE «XHUMUSI»

Tema 1.7,
AMWHEBI, aMHHO-

Conaep:kaHue y4eOHOro MaTepuajia

JIEKIIUHU, YPOKH
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KHUCJIOTEI, OEIKH

Knaccudukauus u nzomepus amunoB. [lonarue 06 amunax. [lepBudnbie, BTOpUUHBIC U TPETUYHBIC AMHHBI.
Knaccndukanus aMuHOB 1O TUITYy YIJIEBOJOPOAHOIO paguKalla U YUCIly aMUHOIPYII B MOJIeKyJie. [ 'omomnoru-
YEeCKHE PAIbI IPeeNbHBIX ann(aTHUSCKUX U apOMAaTHUECKUX aMUHOB, H30MEPUS U HOMEHKJIATYPA.
XuMHYecKHe CBOHCTBA aMHUHOB. AMUHBI KaK OPraHU4eCKHEe OCHOBAHMA, UX CPABHEHHE C aMMHAKOM M JIpY-
TMMH HEOPraHUYECKUMH OCHOBAaHMSIMU. CpaBHEHHE XMMHUYECKUX CBOMCTB alu(aTH4eCcKuX U apOMaTHUYECKUX
amuHOB. OOpa3zoBaHne aMUI0B. AHWIMHOBBIE Kpacutenu. IloHsaTre o cuHTeTHYecKuX BosIoOKHAX. [lonmnamMump
Y TIOJIMAMUHBIE CHHTETUYECKHE BOJIOKHA.

Ipumenenue u nosyyenue amuHoB. [lonyyenne amuHoB. Paboter H. H. 3ununa.

AMHMHOKHCAOTHI. [loHsITHE 00 aMHUHOKHCIIOTAX, WX Kiaccuukaus U ctpoeHue. OnTuyecKas U30Mepust o.-
aMHUHOKHCIIOT. HOMeHKIIaTypa aMUHOKUCIIOT. J[BOMCTBEHHOCTh KUCJIIOTHO-OCHOBHBIX CBOMCTB AMUHOKHUCIIOT U
ee mpuuuHbl. bunongpusie nousl. Peakuuu koxaeHcanuu. llentuaHas cBsa3b. CHHTETHYECKHE BOJIOKHA: Ka-
npoH, sHaHT. Knaccudukanus BosnokoH. [logydyenne aMMHOKHCIIOT, MX IPUMEHEHHE U Oroornueckast GyHK-
LU,

Bbeaxu. benku xak npupoansie nonumepsl. [lepBuunas, BTOpUUYHas, TPETHYHAS M YETBEPTUYHAS CTPYKTYPHI
OenkoB. GUOPHILUIPHBIE U TIIOOYIApHBIE OeNkn. XUMUYECKHe CBOMCTBA OEIKOB: TOpEeHUe, IHATYpanus, THI-
ponu3, KadecTBeHHbIE (I[BETHBIE) peakinu. buonornveckune GyHKIMH OETKOB, UX 3HAYeHHE. belkn kak KoM-
noHeHT nuny. [Ipobiema O6eIKOBOTO TONIOIAHNS U ITYTH €€ PELICHUSI.

JIABOPATOPHASA PABOTA. AzoTcozepxaiiye coeAMHEHNS U OCIIKH. 8
CAMOCTOSATEJIBHASI PABOTA OBYYAKOILIUXCA: 3
IIpumepHasi TeMaTHKA BHEAYIUTOPHBIX CAMOCTOSITETbHBIX PadoT: CHHTETHYECKHE BOJIOKHA: KaIllPOH,
sHaHT. Knaccudukanust BosokoH. [lonydeHne aMUHOKUCIIOT, HX IPUMEHEHNE B Orosiorudeckasi pyHKIHS.
buonornueckue GpyHkunu 6€1IKOB, MX 3HaYeHUE. benku kak KoMIoHeHT numim. [Ipodiema 6einKoBOro ronoja-
HUS ¥ IYTH €€ PeIICHHUSI.
JlomaiHee 3a/1aHne: M3ydeHUE MaTepuaia yd4eOHBIX ITOcOOMH U yueOHUKOB, TPOPaOOTKAa KOHCIIEKTOB, BbI-
HOJIHCHUE 33/[aHUI 110 METOIMYECKIM YKA3aHUSM JIJIsl CAMOCTOSTEIIbHOM pa0OThI M0 TUCIUIUIMHE « X MU

Tema 1.8. Azor- Copep:xaHue yueOHOro MaTepuajia

copepxaume re- | JJEKIITUU, YPOKH 4

TEPOLUKINYECKHE
COETMHEHMS.
Hyxnennossie
KHCIIOTBI.
Buonornyeckn
aKTUBHBIE COETH-
HEHUS.

HyxnennoBbie kucaoTel. HyKienHOBBIE KUCIIOTHI KaK MPUPOIHBIE MmoauMepbl. HykineoTunsl, ux crpoeHue,
npumepsl. AT® u AJI®, nx B3amMonpeBpalieHre 1 posb 3Toro nporecca B npupoae. [lorstue [JHK n PHK.
Crpoenne JIHK, ee nepBuunast n Bropuunasa crpykrypa. Paborsr @. Kpuka u J[. Yorcona. Kommemenrap-
HOCTh a30THCTHIX ocHoBaHUW. Permukanus JJHK. Ocobennoctu crpoenns PHK. Tunst PHK u ux Ouonoruye-
ckue ¢yakiuu. [lorstue o TponaroM Kome (kogone). bruocnnTes 6emka B :KUBOH KieTke. [ eHHas HHKeHepUs
u OuorexHomnorus. TpaHcreHHble POPMBI PACTCHUHN U )KUBOTHBIX.

®epmenTsl. [lonsTre 0 hepMeHTax Kak 0 OMOIOrHYECKUX KaTajau3aropax 0eiaxoBoi npupoasl. OcoOeHHOCTH
CTPOEHUS U CBOMCTB B CPAaBHEHHH C HEOPraHMYECKUMH KaTaiuzaropamu. Kimaccudukanus hepmenton. Oco-
OEHHOCTH CTPOCHUSI M CBOWCTB (DEPMEHTOB: CEJICKTUBHOCTh M 3(P(PEKTUBHOCTb. 3aBUCHMOCTh aKTHBHOCTH
¢depmenToB ot Temneparypsl 1 pH cpenpl. 3HaueHne GepMEHTOB B OMOJOTHH M IPUMEHEHHE B MPOMBIILICH-
HOCTH.
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Buramunbl. [lonstue o Butamunax. Mx xnaccudukanus n obo3nauenue. Hopma norpeGiieHusl BUTAaMHUHOB.
BonopactBopumeie (Ha mpumepe BuTamuHOB C, rpynmsl B 1 P) u sxxupopactBopruMeie (Ha puMepe BHTaMU-
HOB A, D n E). ABUTaMUHO3BI, THTICPBUTAMHHO3BI M THIIOBUTAMHUHO3bI, KX TTPO(IIaKTHKA.

TI'opmonnbl. TloHsTHE 0 TOpMOHAX KaK OMOJOrMYECKH aKTUBHBIX BEIECTBAX, BBHIIOIHSAIOUIMX JHIOKPUHHYIO
PETYIANNIO KU3HEAEATETPHOCTH OpraHn3MoB. Kiaccudukamnust TOpMOHOB: CTEPOUIBI, TIPOU3BOIHBIE AMHUHO-
KHCJIOT, TIOJUTENTHAHBIE U OEIKOBBIE TOPMOHBL. OTAEIbHBIE TIPEICTABUTEIH: 3CTPAINOI, TECTOCTEPOH, HHCY-
JIVH, a{peHaINH.

JlexapcrBa. IloHsTre 0 NekapcTBaXx Kak XMMHUOTEPANeBTHYECKHUX Mpenaparax. KpaTkue nucropuyeckue cBe-
JICHUS] 0 BOSHUKHOBEHUH M Pa3BUTHH XUMHOTEparvu. [ pymibl TekapcTB: cynb(aMuas! (CTPENTOII), aHTH-
OnoTHKH (TICHUIWUIMH), aHTUIIUPETUKA (aCIIMpUH), aHAJIBIeTHKU (aHANbIMH). MeXxaHu3M JIeHCTBUST HEKOTO-
PBIX JIEKapCTBEHHBIX MPENaparoB, CTPOSHHE MOJIEKYJI, IPOTHO3MPOBAaHNE CBOMCTB HA OCHOBE aHAJIHM3a XUMHU-
YECKOTO CTPOCHUSA. AHTHOMOTHKH, UX KITacCH(UKAINS TT0 CTPOSHUIO, TUITY U CIIEKTPY AeicTBusA. be3omacHpie
Croco0bI MPUMEHEHHNS, JICKAPCTBEHHBIE (POPMEI.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

IIpumepHasi TeMaTHKA BHEAYAUTOPHBIX CAMOCTOATEIBLHBIX padoT: bruocuHTes Oenka B )KUBOH KIIETKE.
I'enHast uH>xeHepus 1 OMOTEeXHONOTHs. 3HaUeHHe (PEPMEHTOB B OMOJIOTUU U IPUMEHEHHE B IPOMBILIUIEHHO-
ctu. TpaHcrenHsle GOpPMBI PACTEHUN U KUBOTHBIX. ABUTAMUHO3bI, THIIEPBUTAMUHO3bI U THIIOBUTAMHHO3bI, UX
npodunakTika. MexaHnu3M JIeHCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPETNapaToB, CTPOSHHE MOJIEKYII, IPOTHO-
3UpPOBAaHNE CBOWCTB HA OCHOBE aHAIN33 XUMHYECKOT'O CTPOSHHS.

JloMmaniHee 3aaHMe: H3ydeHHE MaTepHana y4eOHBIX MOcOOU 1 yueOHUKOB, NPOpabOTKa KOHCIIEKTOB, BbI-
MIOJTHEHUE 33JJAaHUH 110 METOJMYECKUM YKa3aHUsAM ISl CAMOCTOSITEIBHOM Pa0OTHI 1O TMCIHUILUIAHE «XHMUSI»

WHAUBUIY AJILHBII NPOEKT

(¢,

KoncyabTanuu

Bcero B nepBom cemectpe

96

2 cemecTp

Paznea 2. Oomas n

HEOPraHu4veCKass XuMusd

Tema 2.1.

Copep:xaHue y4eOHOr0 MaTepuaJjia

Xumusa — Hayka o
BEILECTBAX

JEKIU, YPOKHA

CocTaB BelecTBa. XuMudeckne IeMEHTH. CrocoOBI CYIIECTBOBAHMS XUMUYECKHUX JJIEMEHTOB: aTOMBI,
MIPOCTHIE U CIIOKHBIE BeleCTBA. BelllecTBa MOCTOSIHHOTO U MEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSHCTBA COCTa-
Ba BEIIECTB. BemiecTBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTpoeHus. CriocoObl OTOOPaXKEHUSI MOJICKYIL:
MOJIEKYJISPHBIC U CTPYKTYpPHBIC (DOPMYJIBI.

HN3mepenue BemecTBa. Macca aTOMOB W MOJIEKYJ 1. ATOMHAsI equHUIA Macchl. OTHOCHUTEILHBIE aTOMHASI U
MOJIEKyJIsipHasi Macchl. KonnuecTBO BelecTBa U €AMHULIBI €0 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Yucno ABo-
raapo. Momspaas Macca. CTEXHOMETPHUECKHAE 3aKOHBI ¥ TIOHITHS XUMHUH.

ArperaTHbie COCTOSIHUSI BelecTBa. TBepaoe (KpUcTalInyeckoe U aMop(HOE), JKUIKOE U ra3000pa3HOe ar-
peraTHbIe COCTOSIHUS BEUIECTBA. 3aKOH ABOTaJIpO U €ro ClieJCTBHI. MOJIpHBIA 00BEM BEIIECTB B ra3000pas-
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HOM cocTosiHiK. OObeIMHEHHBIH ra30BbIi 3aKOH U ypaBHeHHE MeHaeneeBa—KitaneiipoHa.
Cmecu BewmecTB. Pa3nnuns Mexay cMecsiMM M XUMHYECKMMHU COeIMHEHUsIMHU. MaccoBasi 1 0ObeMHasi 107U
KOMIIOHEHTOB CMECH.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

HpnMepHaﬂ TEMAaTHKA BHCAYIUTOPHBIX CAMOCTOATECIbHbIX paﬁoT: CTCXI/IOMeTpI/IquKI/Ie 3aKOHBbI U ITIOHA-
THA XUMUMU.

JlomalrHee 3ajaHue: BHIIIOTHEHHE 3aTaHIH 110 METOINIECKIM YKa3aHUSAM JJIS1 CAMOCTOSATENBHOM paboThI 1O
JUCLIUIUIMHE « X AMUS»

Tema 2.2. Ilepuo-
JIMYECKUN 3aKOH U
Ilepnonnueckas
cucTemMa
XHMHYECKHUX DJIe-
menToB /1. W.
Menpeneena.

Copep:xaHue y4eOHOro MaTepuaJjia

JIEKIIMH, YPOKHU

OTKpbITHE NEPUHOAUYECKOr0 3aKOHA. [Ipennochiky: HaKkoIeHHe (PaKTOJIOrHYEeCKOro Marepuana, padoThl
npenmecreennukoB (M. B. JleOepetinepa, A. D. llankyprya, k. A. Hetonenaca, JI. FO. Metiepa), che3n xu-
MukoB B Kapncpys, nuunoctHeie kauectBa 1. . Menneneera. Otkpritue . U. Menneneesim [lepuonnue-
CKOT'0 3aKOHa.

Ilepnoguyeckuii 3akoH U cTpoenre atoma. M3otomnsl. CoBpeMeHHOE MOHATHE XUMUYECKOTO 3JIeMeHTa. 3a-
koHoMepHOCTh ['. Mo3mu. CoBpemennas ¢popmynupoBka [lepuoandeckoro 3akona. [lepuonndeckas cucrema
U cTpoeHne atoMa. OU3NYeCcKuid CMBICT MOPSIIKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB IpymIisl U nepuoa. Ile-
PHOANYECKOE NU3MEHEHUE CBOMCTB 3JIEMEHTOB: PaJuyca aToMa; SHEPTUU MOHM3ALMH; JIEKTPOOTPULIATEIbHO-
CTH. HpI/I‘II/IHBI W3MEHEHHUS METAJNIMYECKNX U HEMETAJUIMUYECKUX CBOMCTB 3JIEMEHTOB B rpymmax v rnepuojax, B
TOM 4ncie OonpmuX U cBepxOonpmmx. 3Hadenue [lepuonuueckoro 3akona u Ilepuoauueckoit cucTeMbl Xu-
muueckux snemenToB J. M. MenzaeneeBa ajis pa3BUTHSL HAYKH U IOHMMAaHUsI XUMUYECKOM KapTHHBI MHUpa.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

HpnMepHaﬂ TEMATHKAa BHCAYIUTOPHBIX CAMOCTOATEIbHBIX paﬁOT: 3HaueHue HepI/IOIlI/I‘-IeCKOFO 3aKOHa "
HepHOZ[H‘leCKOﬁ CHUCTEMBI XUMHWYECCKNX 2JICMCHTOB I[ n. MCH,Z[eJ'IeeBa AJIsL Pa3BUTUA HAYKU U IOHUMAHUA
XHUMHUYCCKOU KapTHUHBI MUpa

JlomaiHee 3a1aHMe: H3y4YeHUE MaTepraina Y4eOHBIX TOCOOH M yUeOHUKOB, TPOpaboTKa KOHCIIEKTOB, BbI-
IIOJIHCHHEC SaﬂaHI/Iﬁ 110 METOANYCCKHUM YKAa3aHUAM IJIA CaMOCTOSITETbHOM paGOTBI 10 AUCIIUITJINHE «XUMHUS»

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

Copep:xaHue y4eOHOr0o MaTepuaJjia

JIEKIIUHA, YPOKH

ATOM — cJ10kHas yacTHA. J[0Ka3aTenbCcTBa CIOKHOCTH CTPOEHUS aTOMa: KaTOJHBIE U PEHTT€HOBCKHUE JIy-
uyh, Gorodddexr, panroakTUBHOCTh, 3jeKTponu3. [lnaHerapHas mozens atoma . Pesepdopaa. Crpoenue
atoma 1o H. bopy. CoBpeMeHHBIE NpEACTABIEHNUS O CTPOCHUHU aToMa. KopiycKyIspHO-BOJTHOBOM Iyaln3m
YaCTHIl MUKPOMHDA.

CocraB aToMHOro sapa. HykioHbI: mpOTOHBI 1 HEUTPOHBI. MI30TOMBI 1 HYKIH/IBL. Y CTOHYHBOCTD SIIIED.
DJIeKTpPOHHAsA 000/104Ka aToMOB. [loHsATHE 00 IIEKTPOHHOU OPOUTAIM U IEKTPOHHOM obiiake. KBaHTOBBIE
yKcia: TiaBHOe, opouTansHoe (M0OOYHOE), MAarHUTHOE U CIIMHOBOE. PacmpeneneHue 3JeKTPOHOB IO dHEpre-
TUYECKUM YPOBHSM, IOAYPOBHIM M OpOUTANIIM B COOTBETCTBUH C IIPUHIMIIOM HauMEHbILIEH SHEPruy, IpUH-
mrioM [laynu u npasuioMm ['yHnma. DnekTpoHHbIE KOH(GUIypanny aTOMOB XHMHUYECKHX JIEMEHTOB. BameHt-
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HBIE BO3MOKHOCTH aTOMOB XUMHYECKHX 3JIEMEHTOB. DJIEKTPOHHAS KIIaCCHU(UKAIMA XUMHUUECKUX JIE€MEHTOB:
s-, p-, d-, f-omemeHTHI

IonsiTHe 0 XMUMHYECKOH cBA3U. TUIBI XUMUYECKUX CBSI3€H: KOBaJCHTHAs, HOHHAS, METAJUIMYECKAsl U BOJO-
ponHas.

KoBanentHasi xumudeckasi cBsi3b. JIBa MexaHuW3Ma OOpa3oBaHUSA DTOW CBs3W: OOMECHHBIH W JTOHOPHO-
akuenTopHblii. OCHOBHBIE MapaMeTpsl ATOTO THMA CBS3U: IJIMHA, MPOYHOCTH, YIOJ CBSI3W WM BaJICHTHBIN
yros1. OCHOBHBIE CBOWMCTBA KOBAJIEHTHOM CBSI3U: HACBHILIEHHOCTH, MOJIAPU3YEMOCTh U NMPOYHOCTh. DIEKTPOOT-
PHULIATENFHOCTD U KJacCU(HKANKs KOBATCHTHBIX CBA3EW MO 3TOMY NMPH3HAKY: MOJSPHAS W HENOJsIpHas KOBa-
JIeHTHBIE CBs3U. [10MSIpHOCTE CBSI3M M MONIAPHOCTH MOJIEKYINBI. Crioco0 mepeKphIBaHUS 3JIEKTPOHHBIX OpOHTa-
el 1 Knaccu(UKalus KOBAJIEHTHBIX CBS3EH 10 3TOMY MPU3HAKY: G- M T-CBsA3U. KpaTHOCTh KOBAICHTHBIX CBSI-
3ell 1 KnaccuuKays UX MO 3TOMY MPHU3HAKY: OJWHApHBIE, ABOHHEIC, TPOWHBIE, TIOIYTOPHBIC. THIBI KpH-
CTaJUIMYECKHUX PELIETOK Y BEIIECTB C ATUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKyJsipHble. DU3NUEecKue CBOMCTBA
BELLECTB C ’TUMHU KPUCTAIIMYECKUMU PELIETKAMH.

Honnasn xumuveckasi cBa3b. KpaifHuii ciiyyail KOBaJeHTHOH MOJSPHOW CBS3M. MexaHW3M 00pa3oBaHUs
HMOHHOM CBsI3U. IOHHBIE KPUCTAININYECKUE PELIETKH U CBOMCTBA BEUIECTB C TAKUMHU KPUCTAIIIAMHU.
Mertannyeckass xumuuyeckasi cBsi3b. OCOOBIH THIT XMMHUYECKOW CBSI3M, CYIIECTBYIOIIMN B MeTaiaX M
cnnaBax. Ee OTIMYMS M CXOJCTBO C KOBAJEHTHON M MOHHOM CBs3siMU. CBOMCTBA METaJUIMUECKOM CcBsi3u. Me-
TAJUIMYECKUE KPUCTAUIMYECKUE PELIETKU U CBOMCTBA BEILIECTB C TAKMMU KPUCTAJUIAMM.

Bonopoanasi xumudeckasi ¢Bsi3b. MexaHn3M 00pa3oBaHMs Takoi CBs3M. Ee knaccudukanms: MexkMONIeKyIsipHast
Y BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIE CBA3H. MOJIEKYyJISIpHbIE KPUCTAUIMYECKHUE PELIETKU JUIsl ATOTO TUIIA CBS3U.
Du3MYECKUE CBOICTBA BEILECTB C BOJOPOJHOM CBsI3bI0. brosornueckas pojib BOJOPOAHBIX CBSI3€H B OpraHU3allui
CTPYKTYp OrononmumepoB. ExnHast mpupoaa XMMUYECKHIX CBSI3EH: HATMYME Pa3IMIHBIX TUTIOB CBS3EH B OJHOM Be-
LIECTBE, IEPEXO]] OAHOTO THUIA CBSI3U B APYTOM U T. II.

Kommuiekcoodpa3zoBanme. [loHsiTHEe 0 KOMIJIEKCHBIX coelMHEHMSIX. KoopauHalMOHHOE YMCIIO KOMILIEKCO-
oOpasoBarensi. BHyTpeHHss u BHelHss cdepa KoMIuiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX coeuHeHui. Mx
3HAUYCHHUE.

CAMOCTOSATEJBHASA PABOTA OBYYHAIOIIUXCA

le/lMepHaﬂ TEMATHUKA BHCAYAUTOPHBIX CaAMOCTOATEC/IbHBIX paﬁOT: buonornyeckas POJIb BOOOPOJHBIX CBA-
3¢ii B OpraHu3anuu CTpyKTyp 6I/IOHOJ'II/IMepOB. E)_'[I/IHaﬂ npupoaa XUMHICCKUX CBsI3EH: HAIIM4YUe Pa3sINIHbIX TUIIOB
CBsI3eH B OJHOM BCIICCTBEC, NCPCXO0J OAHOI'O TUIIA CBA3U B ;[pyroﬁ UT. I

JlomaiiHee 3a1aHMe: H3y4YeHUE MaTeprana Y4eOHBIX TOCOOH U yUeOHUKOB, TPOpabOTKa KOHCIIEKTOB, BbI-
IIOJTHCHUEC SallaHI/Iﬁ 110 METOANYCCKHUM YKAa3aHUAM JJIA CaMOCTOSATEILHOM pa6OTI)I 10 AUCIIUITJINHE «XUMHU»

Tema 2.4. [lonu-
Mepsl. [Jucnepc-
HBIC CUCTEMbI

Conep:kanue yueOHOro Mmatepuaja

1,2

JIEKIIUHA, YPOKH

Heopranuyeckue nmosaumepsl. [lonumepsl — NpocThie BEIIECTBA C ATOMHOM KPHUCTAUIMYECKON PEIIETKOM:
aJUTOTPOIIHBIC BUIOM3MEHEHHUs yriiepona (aiamas, rpadur, kapOuH, QyiiepeH, B3aUMOCBSI3b THOPUIU3AIHH
opbOuTasel y aToOMOB yriiepoja ¢ IPOCTPaHCTBEHHBIM CTPOSHHEM aJUIOTPOITHBIX MOIM(BHUKAIINN); CEleH U Te-
JIyp nemnodeyHoro crpoeHus. Ilommmepbl — cioKHBIE BEUIECTBA C ATOMHOM KPUCTAJUIMYECKOM pEIIeTKOM:
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KBapll, KpEMHE3eM (IMOKCHUIHBIE COSTMHEHUSI KPEMHU), KOPYH[ (OKCHJI aTFOMHUHUSI) U aTFOMOCHIIMKATHI (I10-
JIeBBIC IIIATHI, CJII0JA, KAOJIUH). MuHepaisl u ropHble opozsl. Cepa miactuueckas. MuHepanbHOE BOJIOKHO
— acOecT. 3HauCHUE HEOPraHWYECKUX NMPHPOJHBIX MOJMMEPOB B (POPMHUPOBAHUM OJHOW M3 I'EOJOTHYECKUX
000J1049eK 3eMITH — JIUTOCQEPHI.

Opranuyeckue nojumMepsl. CriocoObl UX MONYyYEHHS: PEAKLIUH NOIMMEPU3aLMH 1 PEaKLUN MOJHMKOHAEHC Ca-
. CTpyKTyphl MOJMMEPOB: JHHEHHbBIC, Pa3BETBICHHbIE U NMPOCTpaHCTBEHHbIE. CTPYKTypHUpPOBAaHUE IIOJIH-
MEpOB: BYyJKaHU3alMs KaydyKoB, AyOJieHHe OENKOB, OTBEPKICHHE TOJMKOHACHCAIIMOHHBIX TOJMMEPOB.
Knaccudukanms noauMepoB Mo pa3indHbIM TPU3HAKAM.

IlonsiTue 0 qucnepcHbIX cucremax. Kiaccudukanus 1ucnepcHbIX CHCTEM B 3aBHCUMOCTH OT arperatHoro
COCTOSIHUSI AMCTICPCUOHHON Cpefibl U TUCTIEPCHOM (a3bl, a TaKkKe Mo pa3Mepy ux dactui. [ pyboaucnepcHbie
CUCTCMbBI: OMYJIbCMU U CYCIICH3UH. TOHKOI[I/ICHepCHI)IC CHUCTEMBI. KOJIJIOMJAHBIC (3OJ'H/I u I‘CJII/I) N UCTHUHHBIC
(MoneKynsipHbIE, MOJEKYJIAPHO-UOHHBIE U HOHHBIE). Dddext Tunmans. Koarymsiuus B KOJUIOMTHBIX PacTBO-
pax. CuHepesuc B ressix.

3HayeHHe AUCMEPCHBIX CHCTEM B KUBOW W HEKMBOWH NPHpoOde W NMPAKTHYECKOW KU3HU YeJIOBeKa.
OMYJbCUU U CYCIIEH3UHU B CTPOUTEIBCTBE, MULIEBON U MEAULIMHCKON MPOMBINUIEHHOCTH, KOCMETUKE. brono-
TUYECKUE, MEIULIUHCKHE U TEXHOJOTUYECKUE 30J1. 3HAUECHHE Ieied B OpraHu3aluu KUBOM Matepuu. bruono-
rHYecKHe, MUILIEeBbIE, MEIUIMHCKIE, KocMeTHueckue renu. CHUHepe3nc Kak (akTop, ONpelelsionnid CpoK
TOAHOCTH MPOJYKIMH HA OCHOBE renieii. CBepThIBaHHE KPOBH KaK OMOJIOTHUECKUI CHHEPE3HC, €r0 3HaUCHHE.

JIABOPATOPHASA PABOTA JlucnepcHbIE CHCTEMBI

CAMOCTOATEJBHASA PABOTA OBYYHAIOIIUXCA

le/lMepHaﬂ TEMATHKA BHCAYIUTOPHBIX CAMOCTOATECIbHBIX paﬁOT: -

I[OMaIIIHee 3aJlaHHe. -

Tema 2.5. Xumu-
YECKUE PEaKIuu.

Copep:xaHue y4eOHOro MaTepuajia

JIEKIIMHU, YPOKH

Kunaccupuxkanus XuMuyecKuX peakumii B OpraHu4eckoil 1 Heopranmyeckoil xumuu. [lonstue o xumu-
Yyeckod peaknmu. Peakiuu, uaynipe 0e3 W3MEHEHHs Ka4eCTBEHHOI'O COCTaBa BEIIECTB: AJLIOTPOMHU3AIUS U
nzoMepuzanus. Peakiuy, unymume ¢ N3MEHEHHEM COCTaBa BEIIECTB: 10 YUCITY M XapaKTepy pearupyroumx u
o0pa3yromuxcs BEmecTB (Pa3ioKeHHs, COeIMHEHHUS], 3aMELeHUs, OOMEHa); 10 W3MEHEHHUIO CTEIIEHEeH OKHC-
JICHUS DJIEMCEHTOB (OKI/ICHI/ITeHBHO-BOCCTaHOBI/ITeHBHLIe 1 HEOKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC peaKHI/II/I); 10
TerIoBoMY 3P QeKTy (9K30- H dHAOTEPMHUYECKHE); 10 (aze (TOMO- ¥ TeTepOreHHbIe); 10 HalpaBJieHuto (0opa-
TUMBIE U HEOOpaTUMbIE); MO UCIIOJIB30BAHMIO KaTaau3aropa (KaTaIMTHYECKHE M HEeKAaTaJIUTUYECKUE); Mo Me-
XaHu3MYy (paJuKaibHbIe, MOJIEKYISPHBIE 1 HOHHEIE).

BeposiTHOCTh mMpoTekaHusi XHMHYECKUX peaknuii. BHyrpenHss sHeprus, sHTanbnus. TermtoBod 3¢ dekt
XUMHAYeCKHX peakuuil. Tepmoxumudeckue ypaBHeHus. CTaHAapTHas SHTANBIINS peakuuii 1 o0pa3oBaHHS Be-
mectB. 3akoH I'. . I'ecca u ero cneactsus. DHTpomnus.

Cxopocth XuMHYeCKUX peaknuii. [Torsatre o ckopocTu peakiuii. CKOpOCTh TOMO- M T€TEPOTCHHON peak-
uH. DHeprus akTuBauuu. MakTopbl, BAUAIONINE Ha CKOPOCTh XUMHUECKOH peakiuu. [Ipupona pearupyromumx
BemecTB. Temneparypa (3akon Bant—I odda). Konuenrpanms. Katanusatopsl U KaTajan3: TOMO- U TE€TEpPO-
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TEHHBIN, UX MexaHu3Mbl. DEPMEHTHI, UX CPAaBHCHHE C HEOPTraHMUYECKUMU KaTaau3aTOpaMu. 3aBUCUMOCTh CKO-
POCTH peakunii OT TOBEPXHOCTH COMPUKOCHOBEHUS PEearupyronux BEIIeCTB.

O0paTUMOCTh XMMHYECKUX peaknuii. XumMnuyeckoe paBHoBecue. [[oHATHEC 0 XHUMHUYECKOM PaBHOBECHH.
PaBHOBeCHBIEC KOHIIEHTpAIMH. JJMHAMUYHOCTh XUMHUYECKOTO paBHOBeCHs. DaKTOPHI, BIUAIONINE HA CMELICHUE
paBHOBeCHs: KOHIICHTpaIWs, AaBlieHue, Temnepatypa (nmpuanun Jle laTtense).

JJABOPATOPHAS PABOTA XuMuueckoe paBHOBECHE

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCS

IIpumepHasi TeMATHKA BHEAYAUTOPHBIX CAMOCTOATEIbHBIX PadoT: 3aBUCUMOCTD CKOPOCTH PEAKLUH OT
pasnuuHbIX GakTopoB. DaKTOPHI, BIUSIONINE HA CMEIICHUE PABHOBECHS: KOHLICHTPALUS, JaBlIeHHE, TeMIIepa-
typa (nmpunmm Jle [llatense).

JlomaiiHee 3a1aHMe: M3yueHHE MaTepHana Y4eOHBIX MOcoOUi 1 yueOHUKOB, TpopaboTKa KOHCIIEKTOB, BbI-
MOJIHEHUE 3aJIAHUH 110 METOJAMYCCKUM YKa3aHUSM JJIs CAMOCTOSATEIBHON paOOThI O JUCIUILIMHE « X UMUSD)

Tema 2.6. Pac-
TBOPHI

Conep:xkanue y4eGHOro MaTepuaia

JIEKIIMHA, YPOKH

IlonsiTue o pacrBopax. du3nuKo-XxUMUUECKast MPUPOJa PaCTBOPEHHs U pacTBOpoB. B3anMonelicTBue pacTBo-
pUTENS U pacTBOPEHHOTO BeliecTBa. PactBoprmMocTs BemecTB. CriocoObl BRIPaKEHUS! KOHIICHTPAIMK PacTBO-
POB: MaccoBast A0S PACTBOPEHHOI'O BELIECTBA (IIPOLIEHTHAsT), MOJISIPHASL.

Teopust 3JIEKTPOIUTHYECKON AUCCOUANNN. MeXaHU3M IHCCOLMALNY BEIIECTB C Pa3IMYHbIMUA TUIIAMH XU-
MUYECKHX CBsi3ed. BKilag pycCKuX y4eHBIX B Pa3BUTHE MPECTABICHUH 00 3JEKTPOIUTHIECKOMN TNCCOLIMAINH.
OCHOBHBIE MOJNOKEHNS TEOPUH NEKTPOIUTHUECKOHN nucconuanuy. CTeneHb 3NeKTPOINTHIECKON THUCCOLra-
UM ¥ (akTophl ee 3aBUCUMOCTU. CHIIbHBIE M CpEIHHUE 3IEKTPONHThL. Jucconmanus Boasl. Bonopoauslit mo-
kazaresb. Cpesia BOJHBIX pACTBOPOB JIEKTPOIUTOB. Peakinu oOMeHa B BOJHBIX PACTBOPAX 3JIEKTPOJIUTOB.
I'uapoaus kak o0MeHHBIH mpouecc. HeoOpaTuMBblil THAPOTU3 OPraHMYECKHX W HEOPTaHUYECKUX COEIMHE-
HHUH U €ro 3HaueHHe B MPAKTHUYECKOH JesTeIbHOCTH yesoBeka. OOpaTtumblil rugponuns coneld. CTyneH4aThiid
runponus. [Ipaktuaeckoe npumenenue ruapoiaunsa. [ uapoan3 opraHmuecKux BewecTs (OeKOB, KUPOB, yIie-
BOJIOB, TOJMUHYKJICOTUI0B, AT®D) 1 ero 6uonorndeckoe u npakTudeckoe 3HaueHre. OMbUIeHHE XUpOB. Peak-
sl STepUPHUKALNH.

JJABOPATOPHAS PABOTA. Dnektponutuyeckas gucconuanus. 'maponus coneit

N

CAMOCTOSATEJBHASA PABOTA OBYHAIOIIUXCA

IlpuMepHasi TeMaTHKa BHEAYAMTOPHBIX CAMOCTOSTENbHBIX PadoT: [Waponu3 OpraHUYeCKUX BEIIECCTB
(6enKkoB, KHUPOB, YIIEBOJOB, MOJUHYKICOTHIIOB, AT®) u ero OMOIOrMYEecKOe W MPAKTHYECKOE 3HAUCHHUE.
OwmbuieHne xupoB. Peaknus srepudukanuu.

JlomaiiHee 3aj1aHMe: H3y4YeHUE MaTeprana Yy4eOHBIX ITOCOOHI U yUeOHUKOB, TPOPabOTKa KOHCIIEKTOB, BbI-
IIOJTHCHUEC SallaHI/Iﬁ 110 METOANYCCKHUM YKAa3aHUAM IJIA CaMOCTOSTCILHOM pa6OTI)I 10 AUCIIUITJINHE «XUMHU»

Tema 2.7. Oxuc-
JINTEIHHO-
BOCCTaHOBUTEb-
HBIC PEAKIIUH.

Copep:kaHue y4eOHOr0o MaTepuaJjia

JEKINU, YPOKHA
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE peakiun. CTerneHb OKUCICHUS. BOCCTAHOBHTENTWM W OKHCIHTCIIH.
OKHucIIEHNE U BOCCTAHOBIIEHNE. Ba)kKHENIIINE OKUCIIUTEIN U BOCCTAaHOBUTEIN. BOCCTaHOBHUTEILHEIE CBOMCTBA
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OneKTpoXUMuYe-
CKHUE MPOLECCHI

METaJUIOB — MPOCTHIX BelecTB. OKUCIUTENbHBIC U BOCCTAHOBUTEIBHBIC CBOMCTBA HEMETAIIIIOB — MPOCTHIX
BemecTB. BoccTaHOBUTEIBHBIC CBOWCTBA BEIIECTB, OOPA30BAaHHBIX dJIEMEHTAMH B HU3IICH (OTPHIIATEIHLHOMN )
crenieHn oKucieHnsA. OKHUCIUTEIbHBIE CBOMCTBA BEMIECTB, 0OPA30BAaHHBIX JIEMEHTaMHU B BBICIICH (TIOJIOXKU-
TEIBHON) CTereHU OKUCIeHUs. OKUCIHUTEIbHBIC ¥ BOCCTAHOBUTENBHBIC CBOWCTBA BEINECTB, 00Pa30BaHHBIX
AIIEMEHTaMH B MTPOMEXKYTOUHBIX CTENIEHIX OKHCICHIS.

Kuaaccupurkauus oKMCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. Peaknuym MeXaToMHOrO U MEXMOJIEKY-
JIIPHOTO OKHUCJICHUS-BOCCTAHOBJICHUS. Peakunu BHYTPUMOJEKYJISIPHOTO OKHCIEHUS-BOCCTAaHOBICHUS. Peak-
UM CaMOOKHCJICHHUSI-CAMOBOCCTAHOBJICHHS (IUCIIPONIOPIIMOHUPOBAHYS). MeTOIbl COCTABICHHS ypaBHEHUIA
OKHCIIATEbHO-BOCCTAHOBUTENFHBIX peakuuid. Meron »neKTpoHHOro OanaHca. BrnusHue cpenbl Ha mpoTeKa-
HUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.

XuMHYyecKue UCTOUYHUKHM TOKA. DIICKTPOJHBIEC TTOTCHIIMABL. Ps cTaHIapTHBIX 3JEKTPOIHBIX MOTCHIIMATOB
(3MEKTPOXMMHUYECKUH PAJT HAIPSHKEHUH METAIIOB). ['ahBaHNYECKHE IIEMEHTHI M IPUHITUTIB X paboTel. Co-
CTaBJICHWE TallbBaHWYECKHUX dyeMeHToB. OOpa3oBaHME TalbBaHWYECKUX IMap NMPU XUMHYECKHX IPOIeccax.
I'anpBannyeckue OJICMCHTBI, IMPUMCHACMBIC B JXHU3HU: CBUHLIOBAsA aKKYMYJISITOpHasd 6aTape;1, HUKEIIb-
KaJIMHUEBBIC OaTaper, TOIUTMBHEIE 3JIEMEHTHI.

DJIEKTPOJIU3 PaCIJIaBOB M BOAHBIX PAacTBOPOB 3J1eKTPOJHTOB. [Iporieccsl, mpoucxoasaimue Ha KaTole U
aHoJie. YpaBHEHUS DJIEKTPOXUMHUUECKHUX MPOLIECCOB. DIEKTPOIU3 BOJHBIX PACTBOPOB C MHEPTHBIMH JIEKTPO-
JaMU. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU 3NIeKTpoaaMu. [IpakTuyeckoe mpuMeHEHUE 3IEKTPO-
nm3a.

JJABOPATOPHAS PABOTA. OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCA

le/lMepHaﬂ TEMATHKAa BHCAYAUTOPHBIX CAMOCTOATEIbHBIX paﬁOT: XUMHYECKUE UCTOUYHUKH TOKA. DJICK-
TPOJIN3 PACIJIaBOB M BOAHBIX PACTBOPOB 3JICKTPOJIUTOB.

JloMmaliHee 3aaHMe: H3ydeHHE MaTepHana y4eOHBIX MOcOOU 1 yueOHUKOB, NPOpabOTKa KOHCIIEKTOB, BbI-
MIOJTHEHHUE 33JJAaHUH 110 METOJMYECKIM YKa3aHHUSM JUIsl CAMOCTOSITENBHOM Pa0bOTHI 1O TUCIUTUINHE «XHUMUS»

Tema 2.8. Knac-
cuduKanus Be-
mects. [IpocTsie
BEILIECTBA.

Copep:xaHue yueOHOro MaTepuajia

JEKIWU, YPOKHA

Knaccupukamuss Heopranmdyeckux BemecTB. [IpocTeie U crokHbie BemecTBa. OKCHIBI, MX KIIACCU(PUKA-
st [uapokcuasl (OCHOBaHUS, KUCIOPOICOAEPIKAIINE KUCIOThI, aM(DOTepHbIe TUAPOKCHBI). KUCIIOTHI, UX
kiaccudukarys. OcHoBaHus, X Kiaccudukanus. Coiu cpeHue, KUCIIbIe, OCHOBHBIC U KOMILJICKCHBIE.
Metamnsl. [lomoxxeHue METaIOB B IEPUOINIECKON CUCTEME U OCOOCHHOCTH CTPOEHHS MX aToMOB. [IpocThie
BEI[ECTBA — METAJUIBI: CTPOCHHE KPHUCTAJIOB M METaJUITMUECKasl XUMHYecKas CB3b. OOmme (Gu3mdeckue
CBOHCTBa METAUIOB M X BOCCTAHOBUTEIHHBIC CBOMCTBA: B3aUMOACHCTBHE ¢ HEMETAUIAaMHU (KUCIOPOJIOM, Ta-
JIOTEHAMH, CEPOH, a30TOM, BOJIOPOAOM), BOJOH, KUCIIOTAMH, PACTBOPAMH COJICH, OPraHMYECKUMH BEIIECTBAMHU
(cimpramu, raroreHalKaHaMu, EHOJIOM, KUCIOTaMu), menodyaMu. OKCHIIBI U THAPOKCUIBI METAJUIOB. 3aBU-
CHMOCTh CBOWMCTB JTHX COCAMHCHHM OT CTETICHEH OKHCIICHHS METa/UIOB. 3HAUYCHHWE METALIOB B IPHUPOIC U
>KU3HU OPTaHU3MOB.

Koppo3us meranuos. [louarue koppo3un. XuMuueckas KOppo3usi. IJIeKTpoxumudeckas kopposus. Cnoco-
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OBI 3aIIUTHI METAJLUIOB OT KOPPO3HUH.

Oomue cnocodbl MOJIy4eHHs] METAJIOB. MeTaisl B ipupoe. MeTaimyprus U €€ BHIBL: MHPO-, THAPO- U
AIIEKTPOMETAILTYPTHS. DINEKTPOIN3 PACIUIABOB M PACTBOPOB COCTMHEHWI METAJUIOB U €T0 MPAaKTHYECKOe 3Ha-
YeHHE.

Hemerananl. [lonokenne HemerammioB B Ilepumommdeckoil cucTeMe, OCOOCHHOCTH CTPOSHHS WX aTOMOB.
DNEeKTPOOTPHUIATEIHHOCTh. biiaropoaHbpie Ta3pl. DIEKTPOHHOE CTPOSHUE aTOMOB OJaropoIHBIX Ta30B H OCO-
OCHHOCTH UX XMUMUYECKHUX U (PU3NYECKUX CBOMCTB. Hemeramisl — mpocThie BemecTBa. X aToMHOE U MoJie-
KYJISIPHOE CTPOEHHUE UX. AJUTOoTpomnusi. XMMUYECKHE CBOMCTBA HeMeTauioB. OKUCIUTENbHBIE CBOMCTBA: B3au-
MOJICHCTBHE C METaJIaMH, BOAOPOJOM, MEHEE SIEKTPOOTPUIIATEIHHBIMA HEMETAIJIAMH, HEKOTOPBIMHU CIIOXK-
HBIMH BellleCTBaMU. BOCCTaHOBHTENBHBIC CBOWCTBA HEMETAJLUIOB B PEAKIUAIX C (PTOPOM, KUCIOPOIOM, CIIOK-
HBIMH BEIIECTBAMU — OKHMCIUTEIISIMU (230THOW M CEPHON KUCJIOTAMH U JIp.).

CAMOCTOATEJBHASA PABOTA OBYHAIOIIUXCA

IIpuMepHasi TeMATHKA BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX PadoT: CBOKWCTBA IPOCTHIX BELIECTB METAIJIOB
U HEMETAJJIOB

JlomaiHee 3aj1aHMe: H3y4YeHUE MaTepraina Y4eOHBIX TOCOOH M yUeOHUKOB, MPOpaboTKa KOHCIIEKTOB, BbI-
HOJIHEHHE 33JJaHUH 110 METOIMYECKIM YKa3aHUSIM ISl CAMOCTOSTEIIbHOM paOOTHI IO TUCHUINIMHE « XUMUS»

Tema 2.9. OcHOB-
HBIE KJIaCChl HEOP-
TaHUYECKUX U Op-
TaHHYECKUX CO-
€ IMHEHNUN

Conepxxanue yueOHOro MaTepuaJjia

JEKIONHU, YPOKHA

Bonopoanslie coennHeHusi HeMeTaL0B. [lomyuenne aMMuaka u XJ0pOBOIOPOa CHHTE30M M KOCBEHHO. Du-
3udeckue cBoiicTBa. OTHOIIIEHHUE K BOJIE: KUCIIOTHO-OCHOBHBIE CBOMCTRA.

Oxcuapl 1 aHTHAPHIBI KAPOGOHOBBIX KHCJIO0T. Heconeobpasyronie u coneobpa3yromue okcunbl. Kucnor-
HBIC OKCH/IbI, MX CBOKCTBA. OCHOOBHBIC OKCH/IbI, MX CBOHCTBA. AMGOTEpHBIE OKCHBI, UX CBOMCTBA. 3aBUCH-
MOCTb CBOWMCTB OKCHJIOB METAJIJIOB OT CTEIICHU OKUCIICHHUS. AHTHAPHUIbI KapOOHOBBIX KHCJIOT KaK aHAJOTH
KUCJIOTHBIX OKCHJIOB.

Kucnorsl oprannyeckue u Heopranmyeckue. KiucioTel B CBeT€ TEOPUH JIEKTPOTUTHISCKON TUCCOITHAIIHH.
Kucnorel B cBeTe mpoTOSUTHYECKOW Teopuu. Kitaccudukaius OpraHMYecKMX M HEOPraHUYEeCKHUX KHCIIOT.
OO01ue CBONCTBAa KHUCIIOT: B3aMMOJCHCTBHE OPraHUYECKUX U HEOPraHMYECKUX KUCIIOT C METaJIaMH, OCHOOB-
HBIMH ¥ aM(OTEPHBIMU OKCHUJAMH U TUAPOKCHUIIAMH, COJISIMHU, 00pa30BaHHE CIIOXKHEIX 3pupoB. OcoOEHHOCTH
CBOMCTB KOHLIEHTPUPOBAHHOM CEPHOM U a30THOW KHCJIOT.

OcHoBaHusl OpraHuveckue U Heopranmyeckue. OCHOBAHUS B CBETE TEOPUH AIECKTPOIUTHUECKON TUCCOIHU-
aruu. OCHOBaHUS B CBETE MPOTOIMTUYECKON Teopuu. Kimaccuukanus opraHu4eckux U HEOPraHUIECKUX OcC-
HOBaHMWA. XMMHUYECKHE CBOMCTBA IIEJI0Yeil M HEpaCTBOPUMBIX OCHOBaHMA. CBOWCTBA OECKUCIIOPOAHBIX OCHO-
BaHWIA: aMMHaKa ¥ aMUHOB. B3anMHOE BIMSTHUE aTOMOB B MOJICKYJIC aHWJIMHA.

AM@oTepHBIe OPraHnYecKne U HeOPraHudeckne coenHeHnss. AMQPOTEPHBIE OCHOBAHHS B CBETE MPOTOJIH-
THYECKON Teopuu. AMPOTEPHOCTh OKCHIOB M THAPOKCHUIOB MEPEXOIHBIX METAJUIOB: B3aUMOJICHCTBHE C KHC-
JIOTaMH U 1LIE€TI0YaMHU.

Conn. Knaccuduxkanust 1 xumuaeckue cBoicTBa coneil. OCOOSHHOCTH CBOWCTB COJICH OPraHWYECKUX U HEOp-
TaHUYECKHX KHUCIIOT.
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I'eHeTnyeckas CBSI3b MEKAY KJIACCAMU OPraHMYeCKHUX W HEOPTaHWYECKUX coequHeHuii. [loHsaTHE O TeHe-
TUYECKOHN CBSI3U U T€HETUYECKUX PsijIaX B HEOPraHWYECKOW M OpraHMYecKor XUMHH. | eHeTHnuecKue psibl Me-
Taymta (Ha mpuMepe KalbIus U Kelle3a), HeMeTawia (Cepsl U KpeMHU), TIePEeX0qHOoro eMeHTa (1uaka). ['e-
HETUYECKUE PSAJIbI U TCHETUUECKAs CBS3b B OPraHUYCCKOM XMMHU. ETMHCTBO MUpa BEIIECTB.

JJABOPATOPHAS PABOTA. XuMmnyeckrie CBONCTBA KI1aCCOB HEOPTAHWYECKUX BEIISCTB.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCS

IIpumepHasi TeMaTHKAa BHEAYUTOPHBIX CAMOCTOSTEIbHBIX padoT: [loHsATHE O TeHETUYECKON CBS3H U Te-
HETUYECKUX PAJaX B HEOPTAHUYCCKON U OpraHuuecKor XUMUHU. EMUHCTBO MUpa BEIECTB

JlomainrHee 3ajaHie: M3yYCHHE MaTepUaia Y4eOHBIX MMOCOOUI M yUeOHUKOB, TPOPa0OTKa KOHCIIEKTOB, BbI-
MOJTHEHHE 3a/TAHUH 110 METOINYECKUM YKa3aHUSM ISl CAMOCTOSATENBHON pabOTHI IO JUCIUILINHE «XHMUSD»

Tema 2.10.
XUMHUSA 3JIEMEH-
TOB

Conepxanue yueOHOro MaTepuaJjia

JIEKIIUHA, YPOKH

S-Onemenmul

Bopopoa. /[[BolicTBeHHOE MONOKEHUE BOJIOpOAa B Mepuonuyeckod cucreme. M3ortonbl Bogopona. Tsoxenast
Boja. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BOAOPOJa, €ro MOoJIydeHne U npuMeHenue. Poib Bo-
JOpoJia B KHUBOM M HEXHBOW mpupojie. Boma. Ponb Boas! Kak cpeoo0pasyromero BemecTBa KIeTku. JKoo-
THYECKHE aCIEKThI BOIOMOJIB30BaHNUS.

duemeHTsl IA-rpynnsl. llenognsre metamner. OOmIas XxapakTepUCTHKA MIETOYHBIX METAJUIOB HA OCHOBAHHUU
nonoxeHus B [lepuonnueckoii cucteme 3nementoB J1. . MenneneeBa u crpoenus atomoB. [lonydenue, du-
3MYECKHE U XUMHYECKHE CBOMCTBA ILEJIOYHBIX METAIOB. KaTHOHBI INENOYHBIX METAIUIOB KaK BaXKHEMIIas
XUMHYecKas (opMa UX CYIIECTBOBAHHS, PErYJIATHBHAS POJIb KATHOHOB KaJIMSl M HATPHUS B JKUBOM KJIETKE.
IIpuponHble coequHEHN HATPUS U Kalnd, X 3HaYESHHUE.

daementsl ITA-rpynnel. O0mias xapakTeprCcTHKA IIEJIOYHO3EMENBHBIX METALIOB U MarHusi HA OCHOBaHUH
nonoxeHust B [lepuonnueckoit cucreme snementoB Jl. Y. MenneneeBa u crpoeHus atomoB. Kambuui, ero
noJy4eHue, hu3nyeckre 1 XUMUUYECKHe CBOMCTBa. BaxkHeline coeAnHeHNs Kajdblysl, UX 3HAUCHUE U TIpUMe-
Henue. Kanbimii B mpupoje, ero Guosiorudeckast poib.

p-Onemenmoi

AmoMHHHIA. XapaKTepUCTHUKA aJlFOMUHHUS Ha OCHOBAaHMU TNOJIoKeHHd B [leproanueckoil cucreMe 3J1€eMEHTOB
J.W. MenneneeBa u crpoenust atoma. [lomydenne, ¢puzndeckne M XMMHUIECKUE CBOHCTBA afOMHUHUS. Bak-
HeHIre COeTMHEHHs aFOMUHUS, UX CBOICTBA, 3HaUEHNE W NMpUMeHeHne. [IpupoaHbie coeTnHeHNs aloMuU-
HUS.

Yraepoa u kpemuuii. OOmias xapakTeprucTHKa Ha OCHOBaHUH mX mojoxeHus B [lepuoamueckoii cucreme /1.
. MengeneeBa u ctpoeHus aroma. [IpocTeie BemecTBa, 00pa3oBaHHBIC 3TUMHU dIeMeHTaMu. OKCHIBI U THII-
POKCHIBI YTIIEpoAa U KpeMHUs. BaxkHeline cov yroabHOW U KPEMHHMEBON KUCIIOT. CHIMKATHAas MPOMBIIII-
JIEHHOCT.

I'asorennl. O0mas xapakTepUCTUKa rajJOr€HOB HA OCHOBaHMU WX IojioxkeHus B Ilepuomuueckoil cucreme
anemeHToB JI. 1. MenneneeBa u cTpoeHUs: aTOMOB. ['aloreHsl — MpOCThIE BEIIECTBA: CTPOSHUE MOJIEKYII,
XUMHUYECKHE CBOMCTBA, MOJyUYEHNE U IpUMEHeHNe. BaxxHele coeAMHEHNs TaJIOTEHOB, UX CBOMCTBA, 3HaUe-
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HUE U puMeHeHue. ["'amorensl B mpupoze. buonornyeckas posp rajloreHoB.

Xasubkorenbl. O0mas XxapakTepucTHKa XajJbKOI€HOB Ha OCHOBAaHMM MX MoJjoxeHus B Ilepuonndeckoil cu-
creme sneMeHToB [l. 1. MeHmeneeBa U CTpOSHUS aTOMOB. XaJbKOT'€HBI — IPOCTHIE BEMIECTBA. AJIIOTPOTIHS.
CrpoeHne MOJNIEKYJ aJUIOTPONHBIX MoAu(uKanuii U ux cBoiicTBa. [lonyueHne u mpUMeHEHHE KHCIOpoaa U
cepbl. XaJIbKOI'€Hbl B IPUPOJIE, UX OHOIOrN4ecKasi poib.

dueMeHThl VA-rpynnbl. O0mmast XapakTepucTHKa JIEMEHTOB 3TOM I'PYIIBI HA OCHOBAaHUU HX IIOJIOXKEHHUS B
Ilepnoanueckoii cucteme snementoB . 1. MenzaeneeBa u crpoenust atoMoB. CTpoeHHE MOJEKYJbl a30Ta U
AIJIOTPONHBIX MoauuKanuid Gocdopa, Nx Qu3nUecKre U XUMUYEeCKre cBoiicTBa. BogopoaHsie coennHeHUs
aneMeHTOB VA-Tpymmel. Okcuasl a3ota u (pocdopa, COOTBETCTBYIOIMNE UM KUCIOTH. CONM 3THX KHCIOT.
CBoiicTBa KUCIOPOTHBIX COCTUHEHUH a30Ta 1 Qocdopa, uX 3HaYeHUE U IpUMeHeHre. A30T u pocdop B mpu-
poze, ux buonormyeckast poib.

duemeHTsl IVA-rpynnsl. O0mas xapakTepucTHKa 3JI€MEHTOB 3TOHM TPYIITBI HA OCHOBAaHHH X IMOJIOKEHUS B
Ilepuonuueckoit cucreMe 3neMeHToB /. Y. MeHnneneeBa U CTpOEHUsI aTOMOB. YTJIEPOI U €ro aJUIOTPOIMUSL.
CBoiicTBa aJUIOTPOITHBIX MOJU(HUKALWI yriepoaa, UX 3HaueHue U npuMeHenne. OKCUABI U TUAPOKCUABI YT-
Jepoja U KpeMHHMs, UX XUMUYecKue cBoiicTBa. Collu yrolibHONW M KPEMHHEBBIX KUCIOT, UX 3HAYEHUE U MPH-
menenue. [Ipuponoobpasyromias posib yrieposa Uist )KUBOH U KPEMHUS U151 HEXHUBOI IPUPOIBI.

d-Onemenmut

Ocob6ennoctu crtpoenus: aroMoB d-snementoB (IB-VIIIB-rpynmn). Meab, IMHK, XpoM, Kee30, MapraHel Kak
NPOCThIE BEUIECTBA, X (PU3NUECKUE M XMMHUYECKHE cBOMcTBa. HaxoxkeHue 3THX METalIoB B IPUPOIE, MX
noiy4eHue u 3HadeHne. CoequHeHus d-2IeMEHTOB C Pa3IMYHBIMU CTETICHSIMU OKHUCIICHUS. XapaKTep OKCHUIOB
Y TUIPOKCHIOB ATHX 3JIEMEHTOB B 3aBUCHMOCTH OT CTENIEHH OKHUCIICHHS MeTaJlja.

JIABOPATOPHAS PABOTA. CgoiictBa s-, pP-, 0-32J1EMEHTOB M UX COEIMHEHMIA.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA: -

IIpuMepHasi TEMATHKA BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX PadoT: -

JlomainHee 3a1aHMe: H3yUYeHHEe MaTepuaia y4eOHbBIX TOcOOHi M yUeOHUKOB, MPOpabOTKa KOHCIIEKTOB.

Tema 2.11.
XUMHUS B )KU3HHA
o011ecTBa

Copep:xaHue yueOHOro MaTepuajia

JIEKIIUHA, YPOKH

XHMMHSA U MPOU3BOACTBO. XUMHUECKAs MPOMBIIIIEHHOCTh U XUMUYECKHE TEXHOIOTUU. ChIpbe I XUMHUYE-
CKOH MPOMBIIIUIEHHOCTH. Bo/ia B XMMHUYeCKOW MPOMBINIIEHHOCTH. DHEPTHA JUIsI XUMUYECKOTO MPOU3BO/ICTBA.
HayuHble TprHIMIBI XUMHUYECKOTO ITPOM3BOCTBA. 3aIlIUTa OKPYXKAIOIIEH Cpebl U OXpaHa TPyAa MpHU XUMU-
YECKOM Ipon3BocTBE. OCHOBHBIE CTaAMH XMMHUYECKOTO MPOn3BOACcTBAa. CpaBHEHHE MTPOM3BOACTBA aMMHaKa
Y METaHOJIA.
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XuMmus B ceIbCKOM X03MliicTBe. XUMU3AIMs CEIbCKOTO XO35SHUCTBA M €¢ HaIpaBlieHUs. PacTeHus u moysa,
MMOYBCHHBINA ITOTJIOMAIOIMINNA KOMITIEKC. YA0OpeHHUS W MX KiaccupuKarusa. XUMHISCKUE CPEICTBA 3alllUThHI
pactennii. OTpHUIaTENbHBIE TIOCIEICTBUS TPAMEHEHHUS ITECTUIHIOB U 00ph0a ¢ HUMH. XUMH3AIHS KHBOTHO-
BOJICTBA.

XuMuA ¥ IK0J0rusi. XMMAYIECKOe 3arpsisHEHNE OKpYyXKatomien cpenbl. OxpaHa ruapochepsl 0T XUMHIECKOTO
3arps3HeHns. OxpaHa MOYBBI OT XUMUYECKOTro 3arps3HeHns. OxpaHa aTMocdepsl 0T XUMUYIECKOTO 3arps3He-
Hus. OxpaHa Gopsl ¥ ayHbl OT XMMUYECKOTO 3arpsS3HCHUS. BUOTEXHOIOTHS 1 TeHHAs! WHKEHEPHSL.

XuMus 1 NOBceIHEBHAS KM3Hb YesoBeka. [Jomaminss anteka. Moromue u yuctsnme cpeacrsa. CpeacTsa
00pBOBI ¢ OBITOBBIMU HaceKOMBIMU. CpescTBa IMYHON THTHEHBI B KOCMETUKA. XUMUS U TMHINA. MapKUPOBKH
YIIAKOBOK IMUIICBBIX U TMTHCHUYCCKUX MPOAYKTOB U YMCHUEC UX YUTATh. DKoo JKUiInIia. XuUMHS U TeHe-
THKa YeJIOBeKa.

CAMOCTOATEJBHASA PABOTA OBYHAIOIIUXCA -

IIpumepHasi TeMaTHKA BHEAYIMTOPHBIX CAMOCTOSITEIbHBIX PadoT -

Jlomaninee 3agaHue -

WHAWBUAYAJIbHBIN IPOEKT 5
Koncyabranun 8
Bcero BO BTOpPOM cemecTpe 66

JUst XapaKTepUCTUKH yPOBHSI OCBOCHHS y4eOHOT0 MaTepHasa UCIOIb3YIOTCS CIEAYIONe 0003HAYCHUS:

1. - o3HaKOMUTENbHBIN (Y3HABaHNUE PaHEe U3yYEHHBIX 0OBEKTOB, CBOICTB);

2. - penpOaYKTUBHBIH (BBIOTHEHNE IEATSILHOCTH TI0 00pa3Ily, HHCTPYKIIUU HIIH 0] PYKOBOJCTBOM);

3. - IPOAYKTUBHBIH (IJTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHHUE JICSTEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4).
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3. YCJOBUS PEAJIU3ALIUA PABOYEN NPOTPAMMBI JUCIIUITJIMHBI

3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

3.1.1. O6pa3oBarenbHble TEXHOJOTUHU, MPUMEHIEMbIE B INPOILIECCe M3yUYCHUS JTaHHON

IUCHHAILINHEIL:

- TEXHOJIOTHUS POOJIEMHOTO O0YUYCHHUS;

- TEXHOJIOTUS IIPOEKTHOT0 00yUeHUs;

- KEHC-TEXHOJIOTUU.

IIpuMeHeHne NaHHBIX TEXHOJIOTUH MO3BOJIUT COKPATUTh BPEMEHHbIE 3aTpaThl Ha MOArO-
TOBKY 0OY4YaloLIMXCs K Y4eOHBIM 3aHATHAM; OyIyT CIoCOOCTBOBATh (POPMHUPOBAHUIO KITFOUEBBIX
KOMIIETEHIIMH, a TaKKe IOJIYYEHUIO KayeCTBEHHO HOBOIO 0Opa30BaTENbHOIO IMPOJYKTa Kak
KBHHTAICCEHIIMH BCEX KIIFOYEBBIX KOMIIETEHIIHIA, BOCTPEOOBAHHBIX B COBPEMEHHOM OOIIECTBE.

3.1.2. Vicnonp30BaHNE aKTUBHBIX M MHTEPAKTUBHBIX (POpPM IpOBEIEHUS 3aHATUI

Cemectp Bup 3anatus | AKTHUBHBIC M MHTEPAKTHBHbIE (DOPMBI TPOBEACHUS 3aHATHI
1 cemectp Jlexuust, ypok |TexHOIOrHs MPOEKTHOrO O0YUYEeHHUS:
- nyOJUYHAas IPEe3eHTAIMs] MHIMBUYaJIbHOTO IIPOEKTA;
JlaGopaTopHsbie |Kelic-TeXHOIOTHH:
3aHATUSA - aHAJIN3 KOHKPETHBIX CUTyanui no reMaMm: « Teopus
CTPOEHHUSI OpPraHMYECKHUX COCIUHEHUI», «[ MIpOKCHUIIbHBIE
COEIMHEHUS», «AJIBIETU/Ibl U KETOHBD.
TexHonoruu MpoOIEeMHOT0 O0yUYEHUSI:
- IpyIIoBoe o0cyxaeHue Borpoca o remam: «KapOoHoBbie
KHUCJIOTBI U UX MPOU3BOJHBIEY, «YTIEBOIBI», «AMUHBI, aMU-
HOKHCIIOTBI, Oenku», «A30Tcoiepxkaliue IeTepoLuKInye-
ckue coequHeHus. HykiienHOBbIE KUCIIOTHI.
buonornyecky akTUBHbBIE COEAUHEHHUSY.
2 cemecTp Jlexuus, ypok |TexHOJIOrHs MPOEKTHOTO 00Y4YEHHUS:

- HY6J'II/I‘IH3.$I MMpE3CHTAlW UHAUBUAYAJIIbHOI'O ITIPOCKTA,

JlaGoparopHbie
3aHATHUSA

Keiic-Texnonoruu:

- QHAJIN3 KOHKPETHBIX cHUTyauui mno temam: «llepmoamue-
ckui 3akoH W llepmoamueckas cucTeMa XMMHYECKHX 3JIe-
meHnToB JI. . MenneneeBa», «Ctpoenue atoma. CTpoeHue
BelecTBay, «llomumepsl. JlucnepcHble CHCTEMBI», «XUMH-
YECKUE PEAKLIMN».

TexHonoruu NpoGIEeMHOro 00yYeHUs:

- TpynmnoBoe 00cykJIeHrne Bompoca o temam: «PacTBopsi»,
«OKHUCIUTEHPHO-BOCCTAHOBUTENIbHBIE PEAKIUU. DJIEKTPO-
XUMUYECKHE Tpolecchl», «OCHOBHbIE KIACChl HEOPTaHUYE-
CKUX U OPraHMYE€CKHUX COCAMHEHHI», «XUMHS IJIEMEHTOB,
«X¥MHS B )KU3HH OOIIECTBAY

25




3.2. Tpe6oBaHNA K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecrevyeHHn 0

HaumenoBanue 00beKTa, TOITBEPKIAIOIIETO
HaJIM4Yue MaTepualbHO-TEXHUYECKOro obecrie-
YEeHUs, C IEpeUHEM
OCHOBHOTO 000pYyI0BaHUs

Anpec (MecTomnooXeHne) 00beKTa,
TIOJITBEPIKIAIOIICTO HATUYNE MATEPH-
IbHO-TEXHUYECKOT0 obecredeHus (¢
yKa3aHHEM HOMEpa TaKoro 0ObEKTa B
COOTBCTCTBUH C NOKYMCHTAaMH 110 TCX-

HUYECKOW WHBEHTAPHU3AIHH)

VYuebHas ayquToOpus AJISl IPOBEICHUS 3aHATHHA
JEKUMOHHOTO, CEMUHAPCKOTro, J1abopaTOPHOTO
THUIA, TEKYIIEro KOHTPOJII M MPOMEKYTOUHOU
aTTecTaluy, KOHCyJbTanuii «JlabopaTopus
XHMHM». KOMIUIEKT y4eOHON MeOenu, 1eMOH-
CTpallMOHHOE 000pyAoBaHUEe, JabopaTopHOE
obopynoBanue: (POTOKOIOPUMETPHI, KOHIYK-
TOMETp, CTalarMOMETp, TUTPOBAJIbHBIE YCTa-
HOBKH, (pOTOMETp IUIaMEeHHBIH, pedpakToMerT-
PBL, TIOJSIPUMETP, TIeCOUHast OaHs, BEChl TEXHU-
4ecKHe, peaKkTHBEI, JJabopaTtopHas mocyaa, pH-
METpbl, MarHUTHbIE  MEIIAJIKW, Yy4eOHO-
HarJSIIHBIE TTOCOOMSI, MPE3eHTAMOHHOE 000-
pyIOBaHHE,  HCIOIb3yEeMOE  MIPOrpaMMHOE
obecneuenue: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Google Chrome / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice.

394087, BopoHnexckas o61acTh, T. Bo-
poHex, yi1. Tumupszea, 1. 21, a. 104

YyeOHass ayauToOpusi JJIs CaMOCTOSITEILHOM
paboThl: KOMIUIEKT y4yeOHOW meOenu, AeMOH-
CTpaIlMOHHOE obopyoBaHue, yaeOHo-
HarJsigHble MOCOOMS, KOMIIBIOTEpHAsT TEXHUKA
C BO3MOJKHOCTBIO TMOJKIIIOYEeHUS K cetd "UH-
TepHeT" M obecredeHueM J0CTyna B DJeK-
TPOHHYIO HWH(POPMAITMOHHO-00Pa30BATEILHYIO
Cpelly, HCIONb3yeMoe MPOrpaMMHOE obecrie-
yengue: MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic,
Google Chrome / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

394087, BopoHexckas 061acTsh, T. Bo-
poHex, yi. Tumupszesa, a. 21, a. 103
(c 16.00 1o 20.00)

3.3. MupopmanuonHoe odecrieyeHne 00ydeHus1 (epeyeHb PEKOMEHIyEMbIX y4eOHBIX
u3nanuil, UIHTepHeT-pecypcoB, JOMOIHUTENBHOM JINTEPATYPHI)

OcHOBHBbIC MCTOYHUKH:

1. l'abpuensu, O. C. Xumus: 10 knacc : 6a30BbIid ypoBeHb : yueoHuk / O. C. 'abpuensH.
- 7-e u3n., crep. - Mocksa: Jlpoda, 2019 .— 192 c.
2. I'abpuensn, O. C. Xumus: 11 xmacc: 6a30BbIi ypoBeHb: yueOnuk / O. C. ['abpuensH. -
6-e u3x., crep. - Mocksa: [poda, 2019. - 224 c.
3. MaprteiHoBa, T.B. Xumus: ydeOHUK U IPaKTUKYM JJIsl CPEAHEro MpodeccrnoHalbHOTO
oOpasoBanus / T.B. MapteinoBa, 11.B. Apramonosa, E.b. 'onyHoB; nox obmieit penakuueit T.B.
MapTbIHOBOH. - 2-¢ u3]1., ucnp. u jgom. - MockBa: M3narenscrBo FOpaiit, 2020. — 368 c. - (ITpo-
(deccuonanbHOe oOpa3zoBanue). Pexxum noctyna: https://www.biblio-online.ru. - Internet access.

- ISBN 978-5-534-11018-0: 869.00. — <URL.:https://www.biblio-online.ru/bcode/439067>. -
<URL:https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-
22CB82664364>.
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/
https://www.biblio-online.ru/bcode/439067
https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-22CB82664364
https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-22CB82664364

4. MockBa, B.B. Opranuueckass xumusi: 0a30Bble HPUHIUIIBI [3JEKTPOHHBIN pecypce]:
YuebHoe mocobue st CI1O / Mocksa B. B. - 2-e uzn. - DnektpoH. naH. - Mocksa: M3narens-

ctBo IOpaiit, 2020. - 143. - (IlpodeccuonanpHoe oOpa3zoBaHue). - Pexum pocryma:
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-ACAQ-4528-8604-3E9A90347F3A>.

JlonoJiHUTeTbHbIE HCTOYHUKH:

1. MakcanoBa, JI.A. BbICOKOMOJIEKYJIIpHBIC COCAMHEHHUS W MaTepuajbl JJIs MHIICBOU
IPOMBIIIICHHOCTH [3JeKTpOHHBIA pecypc]: Yuebnoe mocobue st CIIO / MakcanoBa JI A.,
AropoBa O.)K. — 2-e uzn. — DnekTpoH. nan. — Mocksa: MznatenscTBo Opaiit, 2020 .— 220
— (ITpodeccuonanbuoe obpazoBanue).— Pexum mocryna: 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/68A3EFAF-FFC8-
41B9-BE3D-6DF1D6E34721>.

2. Anapues, A. 1. O6mas u Heopranudeckas XxuMus. JJabopaTopHbIi MPaKTUKYM [DIICK-
TpOoHHBIH pecypc]: Yuebnoe nocodue g CIIO / AnapueB A. 1., KazakoBa A. A., llleBHuIpiHa
JI. B. — 2-e m3a., ucrp. u gom.— DIeKTpoH. n1aH. — Mocksa: M3narensctBo KOpaiit, 2019 .—
159 .— (IIpodeccuonansHoe obpazoBanue). — Pexxum goctyma: https://www.biblio-online.ru
— Internet access .— ISBN 978-5-534-04610-6: 349.00 .— <URL:https://www.biblio-
online.ru/bcode/438421> .— <URL:https://www.biblio-online.ru/book/cover/5D640877-48AC-
4BC3-BA74-5EDFB4EDF4D7>

3. Meronuyeckue yka3zaHUs JUIsl CAMOCTOSITENIbHOW paboThl MO aucHumuinHe "Xumus"
(cpennee obmiee oOpa3oBaHue, MPOQPIIIbHAS TUCIUIUIMHA) JUIsT 00YJaIOMIUXCS IO CIICIUATBHO-
CTSIM CpeJIHero nMpogeccHoHaNbHOro 00pa3oBanus [DneKTpoHHbIN pecypc]| / Boponexckuit roc-
yIapCTBEHHBIN arpapHslii yHuBepcuteT ; [cocT.: O. B. JIpsikonona, O. B. Ileperonyas|.— Dinek-

TpoH. TekcTtoBble faH. (1 ¢aiin : 1051 K6) .— Boponex : Boponexckuii rocyaapcTBEHHBIN ar-
papHbiif yauBepcuteT, 2018 .— 3arnmaBue ¢ TUTYIBbHOTO 3KpaHa. — CBOOOIHBIN JOCTYI U3 UH-
tpaceth BI'AY.—  Tekcroseni ¢aitn  .—  Adobe Acrobat Reader 4.0 .—

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

Iepuoanyeckue U3IaHUA:

1. BectHuk BopoHEXCKOro rocyJapCcTBEHHOTO arpapHOrO YHMBEPCHTETAa: TEOpeTHYe-
CKH U HayYHO-TIPaKTHUECKUM xKypHas / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Xypnan ananutuueckoil xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

3. Kypnan ¢pusmueckoit xumuu / Poccuiickas akagemust Hayk - Mocksa: Hayka, 1934-

4. XuMHs B CEJIbCKOM XO3sICcTBE: exxeMecsuHbli sxypHa - M.: b.u., 1963-1987

5. XUMHS U TE€XHOJOTHS MUILEBbIX MPOIYKTOB [DIEKTPOHHBIN pecypc]: PedeparuBHblit
xypHain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

Ilepeyens pecypcoB nH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn «AHTepHeT»,
He00XO0IMMBbIX /LISl 0CBOEHUSI TMCIUTIIMHBI.
1. DJeKTpoHHBIC TMOJHOTEKCTOBbIE pecypchl Haywnoit Oubnmoreku BI'AY  (http://
library.vsau.ru/)

Nen/m | HaumeHOBaHHe JOKYMEHTA € YKa3aHHeM PeKBHU3UTOB Cpok aeiicTBust
1. KonTpaxt Ne 488/J1Y 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. KonTpaxkt 358/1Y ot 24.05.2019 (3BC IOPAMT) - CITO | 01.08.2019 — 30.07.2020
4. JloroBop Ha 6e3Bo3Me3/THOE Hcmonb3oBanue nmpomsseae- | 01.08.2019 — 30.07.2020
nuit B O5C IOPAUT Ne 7-UY or 11.06.2019
5. Kontpakr Ne 487/J1V ot 16.07.2019 (OBC IPRbooks) 01.08.2019 - 31.07.2020
6. KonTtpakt Ne 878/1Y ot 28.11.2019 (OBC E-library) 28.11.2019-27.11.2020
7. Horosop Nel01/HDB/2097 ot 28.03.2017 (HanmonansHast | 28.03.2017 -28.03.2022
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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https://www.biblio-online.ru/bcode/448841
https://www.biblio-online.ru/bcode/448841
https://www.biblio-online.ru/book/cover/68A3EF4F-FFC8-41B9-BE3D-6DF1D6E34721
https://www.biblio-online.ru/book/cover/68A3EF4F-FFC8-41B9-BE3D-6DF1D6E34721
https://www.biblio-online.ru/bcode/438421
https://www.biblio-online.ru/bcode/438421
https://www.biblio-online.ru/book/cover/5D640877-48AC-4BC3-BA74-5EDFB4EDF4D7
https://www.biblio-online.ru/book/cover/5D640877-48AC-4BC3-BA74-5EDFB4EDF4D7
http://catalog.vsau.ru/elib/metod/m146646.pdf

anexTporHas oubaunoreka (HOB))

8. Kontpakt Ne 416/AT ot 17.07.2019, Dnexrponnsie popmer | 17.06.2019 — 16.07.2022
yueOHMKOB u3narenscT «IIpocsemenue», «Pycckoe cio-

BO», «JIpoday, «Benrtana-I'pad» (CI10O)

9. JIuniensnonnsplil KOHTpakKT Ne 0622/9b-19/466//1Y ot
02.07.2019 (Dnexkrponnas OMOIMOTEKA U3/1aTEIHCTBA
«Axanemus») (CI1O)

02.07.2019 - 01.07.2022

10. JIunier3uonublil kouTpakT Ne 761//1T ot 17.10.2019 17.10.2019- 16.10.2022
(OnexTpoHHbIE POPMBI YUeOHHKOB M3aaTeabcTBa «I1po-
ceemenuey) (CI10)
11. AKT BBOJIa B DKCILTyaTaIuio DIIEKTPOHHON OMOINOTEKH beccpouno

BI'AY Ne 33 ot 19.01.2016

2. IIporpamMMHoe obecrieueHue 0011Iero Ha3HAYCHHS

Ne | Ha3Banue Pasmemenue

1 | Onepanuonusie cuctembl MS Windows / Linux I1K B nokanbHoOl cetu BIAY

2 [MakeTsl _O(I)I/ICHBIX npunoxennii Office MS Windows / MK B gokansioii cetu BLAY
OpenOffice

3 HporpaMMLI s ipocmotpa daitnoB Adobe Reader / K B nokansioil cern BLAY
DjVu Reader

4 Bpaysepsr Google Chrome / Mozilla Firefox / Internet MK B gokansiofi cetu BEAY
Explorer

5 | AxtuBupycHas nporpamma DrWeb ES IIK B nokanbHoOM cetn BI'AY

6 | IIporpamma-apxuBarop 7-Zip [IK B nokanbHoM cetu BI'AY

7 | Mynerumenua npourpeiBarens MediaPlayer Classic [1K B nokanbHol cetu B'AY

8 | [nardopma onnaitn-obydyenus eLearning server 1K B nokanbHoOM cetn BI'AY

9 | Cucrema kommsrorepHoro tectupoBanust AST Test I1K B okanbHOM cetu BI'AY

JIeKTPOHHBbIE HCTOYHUKH ceTH UHTEepHeT €O ¢BOOOAHBIM 10CTYIIOM

1. Xumusi. oOpa3oBaTenbHbIN CAlT I NIKOJILHUKOB U CTYICHTOB. — PexuM goctyna:
http://hemi.wallst.ru/

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

3. XKypuan Xumus u Xumuku. — Pesxum nocryma: http://chemistry-chemists.com/

4. Caiit kadenpsl xumun B'AY. — Pexxum nocryma: http://chemistry.vsau.ru/raboty-
studentov/

5. DOmnexktpoHHass OuOIMOTEKa MaTepuajioB 1O XMMUU. — PexuMm jgoctyna:
http://www.chem.msu.su/rus/elibrary/
6. Bukuneaus — SHUMKIONENNWS HAa PpPYCCKOM s3bike. — Pexum jgoctyna:

https://ru.wikipedia.org/
4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUS ITUCIHUAIIJINHBI

4.1. ®opMbI U METO/IbI KOHTPOJISA M OLEHKH Pe3yJIbTATOB 00y4eHHUs!

TCKyHII/II\/JI KOHTpOJ'IB YCHeBaeMOCTI/I " OLCHKAa pe3yanaTOB OCBOCHU AUCITHUITIINHBI ocy-
MIECTBIIACTCA MPEIIOAaBaTCIIEM B MTPOLECCE ITPOBEACHU A ITPAKTUICCKUX 3aHATUU U KOHTPOJIBHBIX
paboT, TECTUPOBAHHUS, & TAKXKE BBHIMOJIHEHUS O0YYaIOUIMMUCS MHAUBUIYAJIbHBIX 3a/laHul, Ipo-
CKTOB, I/ICCJICI[OBaHI/Iﬁ.

Pe3yabTaThl 00yuyeHus
(ocBOCHHBIC YMEHUS, YCBO-
€HHbIe 3HAHUS)

®opmMbl 4 MeTOAbI KOHTPOJISI U OLIEHKH Pe3yJIbTaToB 00Yy-
YyeHHus

YMmenuns:

Popma KOHTPOJIsA

IHoka3aTeaun

YMETb J1aBaTh
KOJIMYECTBEHHBIE OLIEHKH U
MIPOU3BOJIUTH PACUETHI 110
XUMHUYECKHM (hopMysiam U

OueHka pe3yJbTaTOB WHIUBU-
JyalIbHOT'O OIpoca B YCTHOM U
MUCbMEHHOU popMax

OneHka pe3yibTaToB  KOH-

Pemarr 3amaum 10 Komuue-
CTBEHHOM OIIEHKE W MIPOU3BOJIUTH
pacueTbl Mo XUMHUYECKUM (op-
MyJaM M ypaBHeHHusM, oOpala-
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YpaBHEHUSM;

TPOJILHOM PabOTHI

OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHui

OueHka pe3yJbTaToOB 3auera,
JK3aMeHa

0o0pabarbIBaTh, 0OBICHATH
pEe3yJIbTaThl IPOBEICHHBIX
OIIBITOB U ACJIaTh BBIBOJGI,

OueHka pe3yabTaToB WHIUBH-
JyajqbHOTO OIpOca B YCTHOM U
MMCEMEHHOM (hopmax
Onenka pe3ysibTaToB
TPOJILHOW PabOTHI
Onenka pe3ynpTaToB Jiabopa-
TOPHOI pabOThI

KOH-

IPUMEHSTH METOJIBI HAYIHOTO
no3Hanus (HaOJItoIcHHE,
OIMCaHKe, U3MEPEHHE) ITPU
PCIICHUHU IMPAKTUICCKUX
3a/1a4.

Onenka pe3yabTaToB WHIUBU-
JlyaJIbHOTO OIPOCa B YCTHOM U
MMCBbMEHHOM (hopmax
OueHka pe3yJabTaToB
TPOJIBHOU PabOTHI
OneHka pe3yabTaTOB TECTO-
BBIX 3aJaHUN

OrneHka pe3ynbTaToB Jiabopa-
TOPHOU PabOTHI

KOH-

TBIBaTh, OOBSCHATH PE3yJIbTAThI
MPOBEJICHHBIX OIBITOB U JICJIaTh
BBIBOJIBI; TMPHMEHSATH METOJIBI
HayyHOro mo3Hanus (HaOuro/e-
HUE, OIMMCAaHUEe, U3MEPEHHUE) MIPH
pEIICHUH PAKTHYECKHUX 3a/1a4.

3HAHUA:

P®opma KOHTPOJIsA

IHoka3aTeau

3HaHHWE OCHOBOIIOJIAraloIIMX
XUMHYCCKHX ITOHSATHH,
TEOpHid, 3aKOHOB U
3aKOHOMEPHOCTSI; YBEPEHHOE
MMOJIb30BaHNE XUMHUYECKOM
TEPMHHOJIOTUEN U
CHMBOJIUKOH,

Onenka pe3ynbTaToB (pOH-
TaJbHOTO ONpPOCa B YCTHOU H
MMCBbMEHHOM (hopmax
OueHka pe3yJabTaToB
TPOJIBHOU PabOTHI
OneHka pe3yabTaTOB TECTO-
BBIX 3aJaHui

OrneHka pe3ysbTaToOB 3auera,
JK3aMeHa

KOH-

OneHka pe3yabTaToOB (PpPOH-
TaJIbHOTO YCTHOTO OIpoca
OneHka pe3yabTaToOB  KOH-
TPOJIBHOU PabOTHI

OrneHka pe3yabTaTOB TECTO-
BBIX 3aJaHui

OrneHka pe3ynbTaTOB BBITIOJ-
HEHUs WHIUBUAYAIBHOTO
MIPOCKTA

IpaBujIa TEXHUKU
0€30MacHOCTH NPH
UCTIOJIb30BAaHUN XUMHUYECKUX
BEIIECTB.

OneHka pe3yabTaToOB BBINOJ-
HeHus 1abopaTopHON pabOTHI

JleMOHCTpHUpOBaTh 3HAHHS OC-
HOBOITOJIATAIOIINX ~ XUMHUYECKHIX
MOHSITUH, TEOPUH, 3aKOHOB U 3a-
KOHOMEPHOCTSIH; YBEPEHHOE
MOJIb30BaHUE XUMHYECKON Tep-
MHUHOJIOTHE W  CHUMBOJHKOII;
(¢hopMyIupoBaTh U OOOCHOBHI-
BaTh MECTO XUMHH B COBPEMEH-
HOM Hay4yHOM KapTUHE MHpa, a
TaKXe POJIb XUMHUH B (OPMHUPO-
BaHUHM Kpyrozopa u (yHKIIHO-
HAJIPHON TPaMOTHOCTH YeJIOBEKa
JUTSL pelIeHHsT MPaKTHYECKUX 3a-
Jlad; XOpOIIIO 3HATh U COOIIIOIATh
MpaBuia TEXHUKH 0e301acHOCTH
MPH  UCTOJB30BAHUH XHUMHUYE-
CKHX BEIIECTB.

4.2. Kputepun oeHKH pPe3yJIbTATOB 00y4eHHs

4.2.1 KpuTepuu olleHKH YCTHBIX H MMCbMEHHBIX 0TBETOB

Onenka Kpurepun
CTaBUTCS B Cllydyae 3HAHUS, TOHUMAaHU, TJyOUHBI YCBOGHHs 00yd4a-
«OTJINYHO» IOIIMMCSl BCEro oObeMa MpOrpaMMHOI0 MaTepHala; YMEHHs Bbljie-
JISITh TJIAaBHBIE TOJIOKEHUSI B M3YYEHHOM MaTepuaie, Ha OCHOBAaHUU
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($hakTOB W MpUMEpPOB 0000IIaTh, JeJaTh BBHIBOJIbI, yCTaHABJIMBATh
MEXIMPEAMETHBIE U BHYTPHUIPEIMETHBIC CBS3U, TBOPYECKU IpPUME-
HSTh TIOJNYYCHHBIC 3HAHHWS B HE3HAKOMOW CHUTYallMd; OTCYTCTBUS
OIMOOK ¥ HEIOYETOB MPU BOCIPOU3BEICHUU M3yYEHHOTO MaTepHua-
Ja, TMPH YCTHBIX OTBETAaX, YCTPAHEHHS OTICIBHBIX HETOYHOCTEH C
MOMOIIBIO JIONIOJTHUTEIBHBIX BOIPOCOB IPENoJaBareis; coOroae-
HUS KyJIbTYPbl MHUCbMEHHOW M YCTHOH pedd, MpaBuil 0pOpPMIICHHUS
MUCbMEHHBIX PadoT.

«XOpOoUIo»

CTaBUTCS B Cllyyae 3HaHMS BCEro M3y4EHHOIO0 MaTepuaya; yMEHUs
BBI/IETISITh IJIaBHBIE IOJIOXKEHUS B U3YyYEHHOM MarTepHualle, Ha OCHO-
BaHUM (DaKTOB U IMPUMEPOB 00001IaTh, 1€1aTh BBIBO/bI, YCTaHABIIU-
BaThb MEXIIPEJAMETHBIE U BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTH I10-
Jy4YEeHHbIE 3HAHUS Ha MPAKTUKE; HAIMYME HE3HAUUTENIbHBIX (HErpy-
ObIX) OmMMOOK MpHU BOCHPOU3BEIACHUU HU3YyYEHHOT'O Marepuana; Co-
OJIOZICHNS] OCHOBHBIX IPAaBUJ KYJIbTYpPbl IUCBMEHHOM M YCTHOM pe-
4H, paBu1 0POPMIIEHHS] TUCbMEHHBIX padoT.

«YHAOBJICTBOPUTCIIBHO»

CTaBUTCS B cllyyae 3HaHHS U YCBOCHMS MaTepuaia Ha ypOBHE MUHU-
MaJBHBIX TPEOOBAHWUN TPOTPAMMBI, 3aTPYJHCHHS TP CAMOCTOS-
TEIbHOM BOCIPOM3BEACHUH, HEOOXOAMMOCTH HE3HAYUTENIBHOHN IO0-
MOIIIM TIPEToaBaTelisi; YMCHHsI padoTaTh Ha YPOBHE BOCIIPOM3BE/IC-
HUS, 3aTPyJHEHHUS TpH OTBETaX Ha BUJOM3MEHEHHBIE BOIPOCHI;
Hamuuus 1-2 rpyObIX OmMOOK, HECKOJIBKHX HErpyObIX IMPHU BOCIPO-
M3BEJICHUU U3YUYEHHOT0 MaTepuiia; He3HAYUTEIHbHOIO HeCOOTIOCHHS
OCHOBHBIX TPaBHJ KYJIbTYPhl MMHCBMEHHONH M YCTHOW PEYH, MPaBUII
0 OpMIICHHSI MTUCHbMEHHBIX PaOOT.

«HEYOOBJCTBOPUTECIBLHO

CTaBUTCA B Clydae 3HAHMUA U YCBOCHHS y4eOHOTO MaTepHaia Ha
YPOBHE HIKE€ MHUHHMMAJIBHBIX TPEOOBAaHHI MPOrPaMMBbI; OTCYTCTBHUS
yMEHHUsl padoTaTh Ha YPOBHE BOCIIPOM3BEIEHUS, 3aTPYAHECHUS MPH
OTBETaxX Ha CTaHJAPTHBIE BONPOCHI; HAIWYMS HECKOJIBKHX TIpyOBIX
OIIMOOK, OOJBIIOro yMciaa HErpyObIX HpHU BOCIPOU3BENCHUM H3Y-
YEHHOr'0 MaTepuana; 3HaYUTeIbHOIO HECOOJII0/ICHUsI OCHOBHBIX Ipa-
BWJI KYyJIbTYphl MACBMEHHON M YCTHOHM pedud, MpaBwi OpOpMIICHUS
MUCbMEHHBIX paboT.

4.2.2 Kputepum olleHKHM TeCTHPOBAHUS

Orenka

OTnuuuTeNbHbIE IPU3HAKH Kpurepun

«3», «yIIOBIIETBOPH-
TEIbHO»

OOyyaromuiicss BOCIIPOU3BOAUT TEPMH- | CTABUTCS TMPH MPaBUILHOM
HBI, OCHOBHBIC TIOHSATHS, CIIOCOOEH Y3HA- | BBITIOJHCHUH TECTOBOT'O
BAaTb SI3BIKOBEIE SIBJICHHUS. 3amanns Ha 61-75%

((4», «XOpOouIo»

OOyuaronuiicss BBISIBIISICT B3aUMOCBSI3H, | CTABUTCS MPH MPABUILHOM
KJIacCH(PUIUPYET, YIOPSAOUYUBACT, WH- | BBIIOJHEHUH  TECTOBOTO
TEPIIPETUPYET, IPUMEHSIET Ha TpakTUKe | 3amaHus Ha 76-90%

IIPOVICHHBIN MaTepHall.

«5 », KOTJIIHYHO»

OGyuaromuiics aHaaM3UPYET, OLEHMBA- | CTABUTCH NPU MPABHILHOM
€T, IPOTrHO3UPYET, KOHCTPYHUPYET. BBITIOJIHEHUH  O0YYarOI[HM-

Cia TECTOBOI'O 3aJaHHA Ha

91-100%
CTaBUTCSI IIPU NPABUIBLHOM
W2» BBIMIOJTHEHUH TECTOBOI'O

3agaHus MeHee yeM Ha 60%
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4.2.3 KpuTepnu OueHKH 3a4eTa

OneHka 3K3amMeHaTopa, Kpurepun
YPOBEHb
«3auTeHo» OOyuarouuiics Nokas3aja JOCTATOYHbIE 3HAHUS OCHOBHBIX IIOJIO-

JKEHUN y4eOHOM MUCIUIUIMHBI, YMEHHE CaMOCTOSTENbHO PEIIaTh
KOHKpETHBIC MPaKTUYECKHE 3aJaud, MpelyCMOTpeHHbIe paboueit
MPOrPaMMOM, OPUEHTUPOBATHCS B PEKOMEHIOBAHHOM CHPABOYHOMN
JUTEpaType, yMEET IPAaBUIIbHO OLIEHUTH ITOJTYyYEHHBIE PE3YJIbTaThI

«He 3aureno»

[Tpu oTBeTe 0O0yYarOmIErocsi BHISIBUINCH CYIIECTBEHHBIE TIPOOEITBI
B 3HAHUSAX OCHOBHBIX IMOJOKEHUH y4eOHOH MUCHUILIMHEI, HEyMe-
HHUE C MOMOUIBIO MPEToaBaTeNsl MOJIyUYUTh MPABUIBHOE PEIICHUE
KOHKPETHOW NMPaKTHYECKOH 3aJayll M3 4Yucliia MPeayCMOTPEHHBIX
paboueii mporpaMMoil y4eOHON TUCIUTIIHHBI

4.2.4 KpuTepuu OLeHKH K3aMeHa

OrneHka

Kpurepuun

«OTJIIMYHO»

CTaBHUTCS B Cllyyac 3HAHUsS, IOHUMAHUs, TIIYOUHBI YCBOCHHS 00yda-
IOIIAMCS BCEro o0beMa MPOrpaMMHOIO MaTepualia, YMEHHUS Bblje-
JISITh TJIaBHBIC MOJIOKEHUSI B M3YYEHHOM MaTepuayie, Ha OCHOBaHHUU
(bakToB ¥ MpUMEpOB 0000IIaTh, JIeiaTh BBIBOJbI, YCTAHABIHBATH
MEXKITPEIMETHBIC ¥ BHYTPHUIIPSIAMETHBIC CBSI3U, TBOPYECKU IMPHME-
HATH TOJydeHHBbIC 3HAHHWS B HE3HAKOMOW CHUTYAIlMH; OTCYTCTBHS
OIIMOOK ¥ HEJ0YECTOB MPU BOCIPOU3BEICHUN U3YyYCHHOTO MaTepHa-
Ja, IPU YCTHBIX OTBETaX, YCTPAHEHHUS OTACIbHBIX HETOYHOCTEH C
MOMOIIBIO JIONOJTHUTEIBHBIX BOIPOCOB IpENoaBarelis; COoOJto Ie-
HUSI KYJIbTYPbl MHCHbMEHHON M YCTHOH peuH, mpaBuil o(opMIIeHHs
MUCHbMEHHBIX PadoT.

«XOopouIo»

CTaBUTCS B Cllyyae 3HaHUS BCEro M3y4EHHOIO0 MaTepuaya; yMEHUs
BBIJIETISITh TJIaBHBIE IOJIOXKEHUSI B MU3YyYEHHOM MarepHualle, Ha OCHO-
BaHUM (DaKTOB U MPUMEPOB 00001IaTh, 1€1aTh BBIBOBI, YCTAHABIIH-
BaThb MEXIIPEJAMETHbIE U BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTH I10-
Jy4YEeHHbIC 3HAHUS Ha MPaKTUKE; HAIMYKME HE3HAUUTENbHBIX (HErpy-
ObIX) OIMIMOOK MPHU BOCHPOU3BENCHUM H3YYEHHOIO MaTepuana; co-
OJIOZICHNS] OCHOBHBIX MPAaBUJ KYyJIbTYpbl MIMCbMEHHOM M YCTHOM pe-
4H, paBui1 0(OpMIICHHS MUCbMEHHBIX paloT.

«YHAOBJICTBOPUTCIIBHO»

CTaBUTCS B cllyuyae 3HaAHUS U YCBOCHHS MaTepuaia Ha ypOBHE MUHU-
MaJBHBIX TPEOOBAHWUN TPOTPAMMBI, 3aTPYJHCHHS IPH CAMOCTOS-
TETHHOM BOCTIPOM3BEIACHUH, HEOOXOAMMOCTH HE3HAYUTENIBHOH IO-
MOIIIM IIpenojaBaTess; yMEHHUsl paboTaTh Ha YpOBHE BOCIPOU3BEIE-
HUS, 3aTPyJHEHHS TpPH OTBETaX Ha BUJOM3MEHEHHBIE BOIPOCHI;
Hamuuus 1-2 rpyObIX OMIMOOK, HECKOIBKUX HETPYOBIX MPHU BOCIPO-
W3BEJICHUU U3YUYEHHOTO MaTepuIia; HE3HAYUTEIHLHOTO HeCOOTIOICHHS
OCHOBHBIX TPaBHJ KYJIbTYPHl IMHCBMEHHONH M YCTHOW PEYH, MPaBUII
o opMIIeHHS MMCEMEHHBIX padoT.

«HCYHOOBJICTBOPUTCIILHO»

CTaBUTCA B Clydae 3HAHHWA M YCBOCHHS y4eOHOTO MaTepHaia Ha
YPOBHE HIKE€ MUHUMAJBHBIX TPeOOBAaHUI MPOTPaMMBI; OTCYTCTBUS
yYMEHHUsl padoTaTh Ha ypOBHE BOCIIPOW3BENCHHUSI, 3aTPYAHECHUS TPU
OTBETaxX Ha CTaHJAPTHBIE BONPOCHI; HATMYHUS HECKOJIBKHX TIPYOBIX
OIMOO0K, OOJBIIOr0 yYMciaa HErpyObIX MpHU BOCIPOU3BENCHUM H3Y-
YEHHOT'0 MaTepuaa; 3HaYUTeIbHOIO HECOOJII0ICHUSI OCHOBHBIX pa-
BWJI KYJIBTYphl MMACBMEHHON W YCTHOHW pedd, TpaBwil 0GOpPMIICHUS
MUCbMEHHBIX paboT.
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4.2.6 Kputepuu olleHKH NMPOEKTOB

Ornenka sK3aMeHaTopa, Kpurepun
YpOBEHB
«3auTeHO» OOyyaromumiicst MMOKasajl JTOCTaTOYHBIC 3HAHHUS OCHOBHBIX TOJIO-

JKEHUI y4eOHOM MUCIUIUIMHBI, YMEHHE CaMOCTOSTENIbHO pPelaTh
KOHKPETHBIE MPAKTUYECKHE 3a/1aud, MPEeIyCMOTPEHHbIE padoueit
IIPOrpamMMoii, OpUEHTHUPOBATHCA B PEKOMEH/I0BAHHOW CIIPABOYHOMN
JUTEpPAType, YMEET NPAaBUIbHO OLIEHUTD NIOJyUYEHHBIE PE3YIIbTaThl

«He 3aureno»

[Tpu oTBeTe o0Oyuarolerocsi BhIIBUINCH CYIIECTBEHHbBIE MPOOEIBI
B 3HAHHSIX OCHOBHBIX MOJIOXEHUH Yy4eOHON NUCIUIUIMHBI, HEyMe-
HUE C TIOMOLIBIO MPENOAABATEINS MMOTYyYUTh IPaBUIBHOE PELICHUE
KOHKPETHOM IPAaKTHUYECKOW 3aJa4d M3 YMCIA MPEAYyCMOTPEHHBIX
pabouelt mporpaMmMoi y4eOHOM TUCIUILIAHBI
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4.3. OueHoYHbIEe CPeICTBA 1JIs1 MPOBeAeHHs TEKYIero KOHTPOJIs yCneBaeMoCTH

4.3.1. TecToBELIE 3aJaHUA
Paznen.1. Oprannyeckasi XuMus.

1. Opranmnueckast XuMusi — 3TO XUMHUsI COEAMHEHUI:
a) yrieposa;

0) a3ora;

B) KHCJIOPOJIA;

r) XJopa.

2. IlpenenbHbIe YTIEBOJOPObl XapaKTEPU3YIOTCS HATTMUUEM:
a) KpaTHBIX ¥ apOMaTHUYECKOT0 TUIA CBA3EH;

0) OIMHAPHBIX CBSI3EH;

B) KpPaTHBIX CBS3€H;

') apOMaTU4YECKOIr0 TUIIA CBSI3H.

3. CriupThI ¥ GEHOIBI colepiKaT (YHKITMOHATBHYIO TPYIITY:
a) -OH; 6) -COOH;
B) -C=N; r) >C=0.

4. Ha3Banwue ajKaHy JaeTcs 10 BEJIMYUHE:

a) caMOM JIJTMHHOM LN YTIIEPOHBIX aTOMOB;
0) caMoif KOPOTKOM IEMNH yIIIEPOAHBIX aTOMOB;
B) CaMbIX MEIIKHX PaIUKaJOB;

r) OOKOBBIX IICTICH.

5. Monekyna 3ThHa (alleTuiieHa) COAEPIKUT:
a) OJIHY T-CBS3b;

0) IBE TT-CBSI3H;

B) TOJILKO G-CBSI3H;

T') TpU T-CBSI3H.

6. 13 kakoro cnupTa MOKHO NIPU OKUCIICHHUU TTOYYHUTh adbJIeTUa?
a) METaHOJ;

0) mpomnaHon-2;

B) MIEHTaHOI-3;

r) 2-MeTUI0yTaHOoI-2.

7.C aMMHUaYyHBIM PacTBOPOM OKCHA cepedpa He B3aUMOJICICTBYET:
a) TJII0K03a;

0) MaIbTO3a;

B) IIpOoNaHaIb;

T') YKCyCHasl KHCIIOTA.

8. Kakas kapOoHOBast KMCJIOTa HE BXOJHT B COCTaB KUPOB?
a) MAIbMUTHHOBAS;

0) creapuHOBas;

B) YKCYCHas;

T') OJIEMHOBASI.
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8. DTanon o0pa3yeT ajIKOTOJIATHI C:
a) Na;

6) NaOH;

B) CaO;

T) CU(OH)2

9. Kakoe u3 MpuBEICHHBIX COCTMHEHUI BCTYIIACT B PEAKIIUIO “‘cepeOpsiHOro 3epkana’?
a) YKCyCHasl KHCIIOTa;

0) MeTaHalb,

B) OyraHomi-1;

I') IPOIIAHOH.

10. B kakoe nojoXeHHe apoMaTUYEeCKOro KOJbla BBOJUTCS HUTPOIPYINA MPU HUTPOBAHUU
Tosryosia?

a) OPTO-TIOJI0XKEHUE;

0) MeTa-ToI0KEHHE;

B) Mapa-MoJI0KEHHE;

') OpPTO- U Napa-IoJI0KEHUS.

11. B pe3ynbTare Kakoi peakiuu 00pa3yercs CIOKHBINA dhup?
a) aTepuduKaIum;

0) ciupTOBOTO OPOKEHUS;

B) TUJIPUPOBAHMS;

I') OKUCJICHHUS.

12. Kak Ha3bIBaeTcs qaHHOE coequHeHue mo HoMeHnknatype MIOITAK:
CH;— ﬁ — CH, — (,:H — CH;

a) 2-MeTWJINICHTaHOH-4, O CHs

0) 4-MEeTUIINCHTaHOH-2,

B) 2-METHJINPOIAHON-4,
) 4-MeTUJINEeHTaHab.

13. Ipu okucIeHUN ambaeruaa oopasyeTcs:
a) NepBUYHBIN CIIUPT;

0) BTOpUYHBIN CIIUPT;

B) CIIOXKHBIHN 3¢up;

') KapOOHOBAs KHCJIOTA.

14. Onpenenure Kakoe U3 yKa3aHHBIX BEIIECTB HE OYET pearupoBaTh C TUAPOKCUIOM
Hatpus’?

a) MPOIaHOBas KUCIIOTA;

0) XJ0paTaH;

B) (eHOT;

T) ICHTaHOJ-2.
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15. B3aumoelicTBIE ¢ KAKUM M3 IPUBEIACHHBIX COCTMHEHUH SBISETCS KaueCTBEHHOM
peakiueil Ha alibJIeTuIb1?

a) ammuavHbId pacTBOp AQ20;

0) NaOH,;

B) Bry;

F) PC|5

16. [Tpu HUTPOBAHUU KAKOTO CIIMPTa 00pa3yeTcst B3PbIBUATOE BEIIECTBO?
a) mpomnaHoJi-1;

0) mponanTtpuon-1,2,3;

B) Ipomananoi-1,2;

r) nponanauoia-1,1.

17. Kakoe BemecTBO MOKHO MOIYYUTh MPH LIEJIOYHOM THIPOJIN3€E TPUTTAIBMUTHHA?
a) BOJIA;

0) mMaTbMUTHHOBAS KUCJIOTA,

B) MaJbMUTAT HATPHUS;

I') TUAPOKCHU HATPHSL.

18. B3zaumoneiicTBuE C KaKUM U3 IPUBEIEHHBIX COETUHEHUH SIBIISIETCS KaUeCTBEHHOU
peakuueil Ha MHOTOATOMHBIE CITUPTHI?

a) ammuayHbIi pactBop AQ20;

6) NaOH,;

B) Bro;

r) Cu(OH),.

19. 40 % BoaHBII pacTBOP KaKOIo U3 MPUBEIEHHBIX BEIIECTB Ha3bIBAIOT (POPMATTMHOM?
a) METaHaJIf,

0) sTaHas;

B) IponaHaIs;

I') IPOMaHOHA.

20. Kakyto ¢popmyny umeer peHon?

0)

a)
—CH2 OH CHZ_ H— H2
(5? T
HC\ - CH OH OH OH
:H\T,—OH
B) CH;— CH,OH r) HC\ /CH

21. Kakoe u3 IpUBEICHHBIX BEIIECTB OYJET BCTYIATh B PEAKIIHIO ITOJTMKOH ICHCAIHH?
a) 9TaH;

0) oTeH;

B) 3TaHOIL;

I') STaHalb.
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22. Kakasi U3 MpUBEICHHBIX KUCIIOT SABJISICTCS] HEMPESIbHON TBYXOCHOBHOM?
a) MaclsHas;

0) MaJIOHOBAS;

B) METAaKpUJIOBas;

') MaJICHHOBAS.

23. PacTBOp Kakoro COeIMHEHUS B BOJIC HA3bIBAIOT KapOOJIOBOM KUCIOTON?
a) 3TUJIOBOTO CIIUPTA;

0) OEH3WIOBOTO CIUPTA;

B) TJIULIEPUHA;

r) enona.

24. Kakoe coeanHeHue oOpa3yercs Mpy ruApUpOBaHUN IponaHoHa?
a) nponaHoii-1;

0) nponaHoi-2;

B) IpOoNaHallb;

T') IpOTaH.

25. Kakoe coenHeHre 00pa3yeTcst MpH OKUCICHUH STHIIOBOTO CriupTa’?
a) MypaBbUHBIN aJIbJICTH]I;

0) YKCYCHBIH anbaerus;

B) TIPOITMOHOBEKIN aJbICTHUI,

T') alleTOH.

26. Yto Takoe XupbI1?

a) COJIM IIEIIOYHBIX METAJIIOB BBICIINX KAPOOHOBBIX KUCIIOT,

0) nmpocThie 3(HUPHI MHOTOATOMHBIX CITUPTOB;

B) BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, COCTOSIINE U3 OOJBIIOTO YUCIIA OCTATKOB TIIFOKO3BL;
T') CMECH CIOKHBIX 3()UPOB TIUIEPUHA U BBICIIUX KAPOOHOBBIX KHUCIOT.

30. [epBblit npencTaBUTENb FTOMOJIOTHYECKOTO Psijia MPeAeIbHBIX YIIIEBOAOPOA0B — ITO:
a) MpoIaH;

0) MeTaH;

B) OTEH;

T) 9TUH.

31. BzauMoelicTBrE C KAKUM U3 MIPUBEACHHBIX COCTUHEHUH SIBISIETCSA KaYeCTBEHHON
peakuueit Ha peHoIIbI?

a) aMMuavHbiit pactBop AQ,0;

6) NaOH,;

B) FeCls;

T) CU(OH)Z

32. Kakyro ¢hopMyIly IMeeT STHIIOBBIA CITUPT?
a) CH30OH,;

0) CH3CH,0OH;

B) CH3COOH;

r) (NH2),CO.
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33. [l aTeHa He XapaKTepeHbl peakuu
a) MPUCOSTUHEHUS

0) OKHUCIICHUS

B) 3aMEIICHUS

I') OJINMEPHU3ALUU

34. B peakuurio “cepeOpsHOTO 3epKayia”’ BCTyIMaeT
a) YKCyCHasl KHCIIOTa

0) MeTaHalb

B) OyTaHoun-1

I') IPOIIaHOH

35. Monocaxapusl — 3TO

a) MHOTOAQTOMHBIE aJIbJAETU/I0- WIH KETOCITHUPTHI

0) cioxHBIC YPUPHI TIUIEPUHA U BBICIIHX KaPOOHOBBIX KUCIOT

B) COJIM LIEJIOYHBIX METAJIOB BBICHINX KAPOOHOBBIX KHUCIOT

r) npupoansie BMC, cocrosiiire u3 0CTaTkoB 0-aMUHOKHCIIOT, CBS3aHHBIX IENTUAHOMN CBSI3bIO

36. [Ipu oxuciieHnn anpaeruaa oopasyercs
a) NepBUYHBIN CIIUPT

0) BTOpUYHBIN CIIUPT

B) CJIOXHBIH 3up

') KapOOHOBAs KHCJIOTA

37. B cocTtaB KHpPOB HE BXOIHT
a) MaJbMUTHUHOBAS KHCIIOTA

0) creapuHOBasi KMCJIOTA

B) YKCYCHasi KUCJIOTa

') OJICMHOBAs KUCIIOTA

38. B peakumro sTepuuKai BCTyMaeT
a) MponaHajb

0) OeHzon

B) 2TaHOII

r) OyTaHOH

39. Ilpona" He B3aMMOJICHCTBYET C
a) Cl, (cBer)

6) HNO3

B) Br,

r) CH3COOH

40. benku — 31O

a) MHOTOaTOMHBIE aJIbJAETU]I0- UJIU KETOCIIUPTHI

0) croxHbBIC A(UPHI TIUIIEPUHA U BHICITUX KAPOOHOBBIX KHCIOT

B) COJIM IIEJIOYHBIX METAJIOB BBICITNX KAPOOHOBBIX KHUCIOT

r) nmpupoansie BMC, cocrosiiiue u3 0CTaTKOB 0-aMUHOKUCIIOT, CBSI3aHHBIX METTHIHON CBSI3bI0

41. Tlo mpaBmily MapkoBHUKOBa B3aUMOJIEHCTBYET
a) OyTeH-2

0) oTeH

B) OyTHH-2
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r) Oyren-1

42. Tlpu rupponuse Kpaxmaia oopazyercs
a) 0-TJIFOKO3a

0) B-riroxo3a

B) O-TaJIaKTO3a

r) B-dppykroza

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

6) CH3-CH,-OH

B) CH,(OH)-CH(OH)-CH,(OH)
I‘) C6H5-OH

44, MoueBUHA UMEET CTPYKTYPHYIO (POPMYILY
a) NHZ—CO—NHQ

6) CH;—CO—NH;

B) CH3—CO—0—CO—CH3;

r) CHz—CO—0—C3Hs

45. AnkeH, coiepKaIiuil B CTPYKTYpE IEMOUYKY U3 TPEX aTOMOB yTiiepojia — 3TO:
a) ImporeH

0) nmeHTeH

B) IEHTUH

r) OyTeH

46. B cocTaB TBepAOro Kupa BXOIUT
a) OeH30ITHas KHCIIOTa

0) yKCycHas KUCJIOTa

B) CT€apuHOBAas KUCIOTa

') MOJIOYHAsI KHCIIOTa

47. B cocTaB &KHAKOTO KUPA BXOJIUT
a) MypaBbUHasI KHCIIOTa

0) olerHOBAas KUCIIOTA

B) II[aBeJIeBasi KUCIIOTA

I') NaJbMUTHHOBAs KUCIIOTA

48. Conu kKapOOHOBBIX KUCIIOT 00Pa3yIOTCsI IIPH JEHCTBUN
a) C|2

6) NaOH

B) HCN

r) HBr

49. B cocTtaB O€JIKOB BXOIUT
a) OeH30lHas KUCIIOTa

0) maBeneBast KHCIIOTa

B) CT€apUHOBAsI KUCIIOTA

I') aMUHOYKCYCHasl KUCJIOTa

50. K mpocTeiM caxapam (MOHOCaXapuiaM) OTHOCUTCS
a) III0K03a
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0) caxaposa
B) Kpaxmat
') MQJIbTO3A.

Pa3zpnen.2. O0masi 1 Heopranm4veckasi XuMusi.

1. ®opmyna okcuaa Kaus:

a) HNOg; B) K;0;

0) Cao; r) KOH.

2. IlpuBeuTe Ha3BaHME BEIECTBA, XUMUYecKas (popmyia kotoporo, AlCls:
a) kapOoHaT HATPHS; B) XJIOPHUJ AJIFOMUHUS;

0) cynb(dar KanbIus; T') OKCHUJI aTFOMUHUSL.

3. lenousio sBiseTCS:

a) K,0: B) CaSOq;

6) HNOg; r) NaOH.

4. CepHas KucjiaoTa umeet popmyiy:

a) HNOg; B) HZSO4;

6) HzSOg; F) HCI.

5. OCHOBHBIM OKCHJIOM SIBJISIETCS:

a) COy; B) Na,0;

6) SOs3; r) P20s.

6. K mpocTsIM BeliecTBaM OTHOCUTCS:

a) COy; B) HCI;

0) Oo; r) KNOs.

7. CHOXHBIM BEUIECTBOM SIBIISIETCS:

a) Ny; B) Al;

0) Oy; r) KNOs.

8. Hazosute mannoe coenunenue SO3?
a) OKCH/JI CepHI; B) cepa,
0) cepHast KMCIIOTa; I') TUAPOKCH] HATPHSL.

9. Kucnora, KoTOpas SBJISETCS HECTOHKOW W JIETKO pasjiaraeTcs C BBIJICICHHEM YTIIEKHCIIOTO
rasa — 37To:

a) HCI; B) H2COg;

6) HZSO4; F) HN03

10. Okcuty KaJIbIAS COOTBETCTBYET (hopMyIia:

a) K,0: B) K203;

0) Ca,0; r) CaO.

11. Ilpu auccounanyuy OKCHJIA aTFOMUHHS 00pa3yIOTCsl HOHBI:
a) A" u 30H; B) H" u AI**;

6) 2AI°* u 30%; I') OKCUJBI HE TUCCOLIMHUPYIOT.

12. Tpu B3aumonerictBuu okcuaa cepbi(V1) ¢ Bomoit oOpasyercs:
a) HCI, B) NaOH,;
6) HzSO4; F) Na2804.
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13. YriekucnoMy ra3zy COOTBETCTBYET opMya:
a) HCI; B) NaOH,;
0) K3POy; r) CO;.

14. TIpu B3auMOJECHCTBUU OKCHJIa KK C YTIIEKUCIBIM razoM (okcumaom yriepoaa(lV)) obpasy-
eTcsL:

a) KCI, B) KySOy;

6) KzCOg; F) K3PO4.

15. [Ipu TepMuveCcKOM pa3noKEHUH THAPOKCHIA MAarHUs 00pa3yrOTCs:

a) K;O u COy; 6) MgO u H,0; B) CaO u SOg; r) MgO u CO..
16. Tpu B3auMoICHCTBUM OKCHIA KAIBITHS U XJIOPOBOIOPOTHOM (COJISIHOM ) KUCIIOTHI 00pa3yrOTC:
a) C&CO&L; B) K>SO4su HzT;

6) KC|O4 u H)0; F) C&C'z u H,0.

17. K cCHJIBHBIM 3JI€KTPOIUTAM OTHOCUTCS:

a) HCI, B) CH3COOH;

6) HzCOg; F) HzSiO3.

18. Ilpu ariccoruanyy cepHON KUCIOTHI 00pa3yroTCs:

a) H" u SO,”; B)Na" u OH ;

6) 2H" u SO,*; r) H u NOs~

19. Tucconmarus — 3To MpoIecc:

a) B3aMMOJICHCTBHSI KHCJIOThI C OCHOBAaHHEM;
0) pacrnaja BeIeCTBa HA HOHBI,

B) YCKOPEHHSI XUMHUYECKOW PEaKIIny;

) 00pa30BaHUs KOMIUIEKCHOTO HOHA.

20. Oxcunpl — 3TO:

a) MPOCTHIC BEMIECTBA HEMETAILIIBI;

0) CII0XHBIE BEIIECTBA, COCTOSIIIHNE U3 2-X AIEMEHTOB, OJMH U3 KOTOPHIX KHUCIOPOI;

B) CJIO’KHBIC BEIIIECTBA, COCTOSIINE U3 KATHOHOB BOAOPO/Ia M aHHOHOB KHCIIOTHBIX OCTAaTKOB;
T') IPOCThIE BELIECTBA METAJLIHI.

21. Kucnora HNO; HassiBaercs:
a) CoJIsTHas, B) Q30THUCTAs;
0) azoTHas; T) CepHasl.

22. Conu cepHOM KUCIIOTBI HAa3bIBAIOTCA:
a) XJIOPHJIbI; 0) cynbhuasl; B) Cylb(aThl; T) CyJb(UTBHIL.

23. AMQOTEpHBIM OKCHJIOM SIBIISIETCSI:

a) COy; B) Na,0;

6) H20; r) ZnO.

24. K menoyaM OTHOCHUTCS:

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

6) Mg(OH)3; r) NaOH.

25. Ilpu B3auMoJieiicTBUM OKCHJIa HATpUsl C BOOM oOpa3yercs:
a) HCI; B) NaOH,;

6) H2504; T) Na(OH)2
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26. Ilpu nqucconmaryu XJIo0puaa HaTpust 00pa3yroTCsT:

a)Na" n OH;
6) Na*uCl;

B)K' uCl;
r) 2Na" u SO, .

27. Ilpu B3aMMOJCHCTBUH CEPHON KHUCIIOTHI C OKCUAOM HATpUs 00pa3yroTCs:

a) Na,SO4 u H,0;
6) Na,COzu H,0;

28. K KucapIM COJISIM OTHOCST:

B) NaCl u H,0;
r) Na[AI(OH),].

a) Na,SOy; B) MgOHC|;

6) KHCOg; r) Na[AI(OH),].
29. K 0CHOBHBIM COJIIM OTHOCHT:

a) Na,SOy; B) MgOHCI;

6) KHCOj3; r) Na[AlI(OH),].
30. dopmyna ruApOKCHIA KaTbIUs:

a) K,0; B) KOH;

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

31. HepactBopumoii B BOJie KUCTIOTOM SIBJISAETCS:

a) HCI; B) H,Si0s3;

6) H,SO0y; F) HNO3

32. K mrenouaM He OTHOCHUTCS:

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

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

33. Katuonsl Maruus u cynbQaT-aHHOHBI 00pa3yIOTCs MpU AUCCOLUAIIH:
a) MnSOy; B) CU(NO3);

6) MgCly; r) MgSO,.

34. B peaknuo HEHTpaIn3aluy BCTYIAIOT:

a) OKCHUJ M BOJIA;
0) OKCH/I U KHCJIOTA;

35. I'maponn3y He noaBepraercs:

a) CU(NO3)2; B) K5SOy;
6) NazPOy; r) CH3COONH,.
36. Ilpu aucconumanuy THAPOKCHIA KaTTHSI 00Pa3yrOTCS:
a) H" 1 OH; B) K" uOH:
6) Ca” u OH; r) H" n SO,
37. MosipHasi KOHIICHTPAIHS PACTBOPOB PACCUUTHIBACTCS 0 (hopMyIIe:
Omeemul:
m — _
a) a)(g — 6a) — M -100% : 6) CM — m(6 661) :
m(e — ea) M (6 —6a) -V (p — pa)
B) 7 (6 — 6a) = m(s —6a) : r) pH=—-lgCx"
V(p — pa)
38. KHCITOTHBIM OKCHIOM SIBIISIETCS
a) COy; 6) Cao:; B) Na,O:; F) A|203.

B) COJIb U LIIEJIOYb;
') KMCIIOTA U IIEJI0Yb.
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39. Conu a30THOM KUCIIOTHI HA3bIBAIOTCS:
a) XJIOPHU/IBI; B) CyJb(daThl;
0) HUTpATBI; ') KapOOHATHI.

40. Conu COJIAHOM KUCIOTHI Ha3bIBAKOTCS:
a) HUTparTBhl, B) cynb(darsr;

0) XJIOpHUIBI; r) pocdatsr.

41. K cpenHuM cosiM OTHOCSIT:

a) Na,SOy; B) MgOHCI;

0) KHCOg3; r) Na[AlI(OH),].
42. Comu ocdarsr oOpazyer:

a) H3PO4; B) HCl,

6) HNOg; r) HySO4.

43. llemouun — 3TO:

a) — 9TO HEPaCTBOPUMbIE OCHOBAHMSI,

0) — 9TO pacCTBOPUMbIE OCHOBAHN,

B) — 3TO MPOJYKTHI B3aUMOJCUCTBUS MPOCTHIX BEIIECTB C KUCIOPOJIOM;
') — 3TO MPOCTHIE BEILIECTBA.

44. ITpu B3aUMOJICHCTBUM COSTHOM KUCIOTHI C THIPOKCHIOM Oapusi 00pa3yroTcs:

a) BaSO,u H,0; B) Ba(NO3)2 u H,0:;
6) BaC|21/I H,O: F) BaC|2 u HzT.
45. Kucnora, koTopast 00pa3yeT CoJii HUTPAThI —3TO:

a) HCI; B) H2Si0s3;

6) HNOg; r) H2SO4.

46. Paz0baBneHHast cepHasi KUCIOTA B3aUMOJICHCTBYET C:

a) Mg; B) Ag;

0) Cu; r) Au.

47. CepoBoJOpOHAsA KUCIOTa 00pa3yeT coJu:

a) cynbdarsr, B) CyIbQUIbL;
0) cynb(uTHI, T') XJIOPUJIBI.

47. MaccoBas A0JI paCTBOPCHHOTI'O BCUICCTBA PACCUHUTBHIBACTCA 1O (I)OpMyJ'ICI

a)w(e—ea) = M(e—6a) -100% ;
m(p — pa)
6)C,, — m(e — 6a) :
M (6 —6a)-V(p— pa)
V(p - pa)
r) pH= —|gCH+
48. CUIBHBIM OKHCIIUTEIIEM SIBIISIETCS:
a) Hzo; B) Hz;
6) KzCFzOf F) Mg
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49. I'maposn3 — 3TO MPOIIECC:

a) B3aUMO/JICHCTBUS KUCIOTHI C OCHOBAaHUEM;
0) pacrniaja BEIIECTBA HA UOHBI,

B) YCKOPEHHSI XUMUYECKON peaKIuu;

I') B3aUMO/JICHCTBUS BEIIECTB C BOJOM.

50.pH=78B........... cpere.

a) KUCJIOM;

0) HEHTpaJIBHOI;

B) IICJIOYHOM;

I') OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM.

51. OKUCINUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU — 3TO PEAKLUU:
a) mpoTeKaromue 0e3 N3MEHEHHS CTCTIEHU OKUCIICHUS;

0) MpOTEeKaOIINE C U3MEHEHUEM CTENEHU OKUCIICHUS;

B) IpoTeKkaromue 6e3 nsmMeHeHus pH;

T') IPOTEKAIOIINE MEX/ITY KUCIOTON U OCHOBAHUEM.

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

a) KHCJIOW;

0) HEHTpaJIbHOI;

B) IIICJIOYHOM;

') OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM.

53. I'maponus no katuony (kucnas cpena, pH<7) nmporekaer B pacTBOpe COJHU:

a) MgCly; B) KClI;

6) NaNOs; r) Na;SOy.
4. pH=18B.......... cpene.

a) KHCJIOW;

0) HEHTpaJIbHOI;
B) ILIEJTOYHOM;
') OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM.

55. B HeltTpanbHOIl cpesie BOAOPOAHBIHM MMOKa3aTelb paBeH:

a)0; B) 7;

0) 1; r) 10.

56. [Ipu qucconuanuy HUTpaTa MarHust 0opa3yroTcs:

a) Mg®* u SO,”"; B) Mg®" 1 2NO;3 ;
6) Mg®* n 20H ; r) Mg®* u 2NO; .
57. B peakiun: Cu + 4HNO; (konir) — CUu(NOs3), + 2NO,1 + 2H,0 BoccTaHOBUTED OTIAET .....
JJIEKTPOHOB.

a) 1g; B) 38,

0) 2¢; r) 48.

58. K KOMMIIeKCHBIM COeAMHEHUSIM OTHOCHUTCSI:

a) H,0; B) NaOH,;

0) H2504; r) K2[Zn(OH)4).
59. CHJIBHBIM BOCCTAaHOBHUTEIIEM SIBIISICTCS:

a) Mg; B) H20;

6) H2504; F) HNO3.
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60. ITpu B3auMoAEHCTBUU COJISTHOM KUCIIOTHI C IIMHKOM 00pa3yroTCs:
a) ZnC|2I/I HzT; B) ZnC|21/I H,O:;
6) ZnSO41/1 Hzo; F) ZnSO4I/I HzT.

4.3.2. Bonipochl 1Jisi KOHTPOJbHBIX PadoT
Paznen.1. Opranuveckasi XuMus.

Teopus cTpoeHU OPraHMYeCKUX COCAUHCHHUI

Bapuanrt 1

1. [IpenMer opraHMYeCcKOil XUMHUH, €€ 3HAUCHHUE B HAPOJHOM XO3SIICTBE U CBSI3b C OUOIIO-
rudeckuMu auctuuiuinaaMu. [IpuBeaure mpuMepsl HanOojaee BAXKHBIX B OMOJIOTHYECKOM OTHO-
HIEHUH OPTaHUYECKUX COCAMHEHHM (KUCIIOT, )KUPOB, YTIEBOJIOB).

2. V3noxuTe MPUHIMITBI KIacCu(DUKAINY OPraHudeCKUX COCIUHEHUH, MPUBEAUTE COOT-
BETCTBYIOIIKE IPUMEPBHI.

3. Uro HazpIBaeTCs ToMoJIoTHYeCKUM psiiom? [IpuBeaute mpuMepbl TOMOJIOTHYECKUX PSi-
JIOB TPEJENIbHBIX YTIEBOJOPOAOB, MPEAETbHBIX OJIHOATOMHBIX CIUPTOB, HEMPEACIbHBIX ajbe-
TUIOB.

4. Yto Ha3bIBaeTCs 0 - U 7 -CBA3bI0? OmpeenuTe KOIMUECTBO U XapaKTep CBs3el B ATaHE,
ITEHE, ITHHE.

5. OnuumTe MpPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI OPraHMYeCKUX COEAMHEHUN (cTe-
peoxumuyeckas teopust). Mi300pazure npocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI METaHa U TaHa.

BapuanT 2

1. V3n0uUTE OCHOBHBIE MOJIOXKEHUS TEOPUH XUMHUECKOro crpoeHus. Hanumure cokpa-
[ICHHBIE CTPYKTYpHBbIE (OPMYIIBI BCEX M30MEPOB IeKCaHa M HA30BUTE UX MO MEXIyHAPOIHOM
HoMmeHkiarype MFOITAK

2. Ilepeuncnure U3BECTHBIEC BaM KJIAaCChl OPraHMYECKUX BEIIECTB, IPUBEINUTE MPUMEPHI.
Brigenure GyHKIIMOHATBHBIC TPYIIITHL.

3. Kakue u3 npuBeeHHBIX HIKE COSAMHEHU SBISIFOTCS TOMOJIOTaMH, KaKue - U30Mepa-
mu? HazoBute ux.

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

4. HazoBuTe TUIBI OPraHUYECKUX PEAKLIUN U IPUBEIUTE IPUMEPBI.
5. Uro Takoe paaukanei? [IpencraBbTe CTPYKTYpHBIC (POPMYJIBI U JAiiTe Ha3BaHUS PajIH-
KaJioB, 00pa3zoBaHHBIX U3 yriieBoaopooB CoHg , CsHg, CeHg (6eH30m).
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IIpenenpHbIC YIIEBOAOPOIEL. OTUIICHOBEIC U JAUCHOBBIC YIJIEBOAOPOAHI. ALIGTI/IJIGHOBBIG YIJIEBO-
JOPOJbI. ADOMaTI/I‘ICCKI/Ie YIJIIEBOAOPOAbI. HDI/IDO,Z[HBIC HCTOYHHUKH YIJIECBOAOPOA0B

Bapuanrt 1
1. IlpuBeanTe KnaccupuKaLuio yriieBoaopoaoB. Ha3oBure npuBeieHHbIE HUKE COSAUHEHUS
no HomeHkarype MFOITAK u ykakute, K KaKOMy FrOMOJIOTHYECKOMY PSIY OHM OTHOCSITCS:

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

2. Nzomepust ankeHOB. BriBenuTe nzomepsl oomeit hopmyinsl CsHip u Ha3oBUTE UX.

3. [IpuBeauTe ypaBHEHHs PEAKIIHMiA, C MOMOIILI0 KOTOPBIX MOXXHO OCYIIECTBHTH CIICY-
IOIIUE MPEBPAICHUS, OTPAKAIOIIUE TEXHUIECKOE TPUMECHECHUE alleTHIICHA!
—— CH;—COOH
—— CH;—CH,OH

CH=CH —
——— CH,=CHCI

—— CH,=CH;

4. Jlns Kakux yrieBOAOPOJOB XapaKTepHBI peakiuu nosmmepusanuu’? [Ipusenure npu-
Mepsl peakuuil. Kakoe npakTuyeckoe 3Hau€HUe UMEIOT MPOAYKTBI ITUX PEaKIUi?

5. Kakue Buipl H30MEPHUH XapaKTEPHBI AJIsi apOMaTUYECKUX YTiiIeBo10poaoB? Hamuimre
dbopMyIbl Bcex U30MEPOB TUMETHIOCH301a U TpuMeTui0eH3o01a. Ha3oBuTe UxX 1mo Hay4HO#l HO-
MEHKJIAType.

BapuanT 2

1.3anummuTe ypaBHEHUS] XUMUUECKUX PEAKIIM, XapaKTePHBIX ISl aIKAaHOB Ha MPUMEpe
npomnasHa. YKaxure Tun peakuuil. Kakoe nmpakrnueckoe 3Hau€HUE UMEIOT aJIKaHbl?

2. Kakue turel peakiuii XxapakTepHsl Ui ankeHoB? [IpuBennTe COOTBETCTBYIOINE TIPH-
Mepsl. B ueM 3akmmtouaercst mpaBuio MapkoBHHKOBA?

3. Buabl nzomeprn anmkanoB. Besemure m3omepsr oomeit hopmynel CsHio 1 Ha30BUTE HX.

4. OnumuTe XMMUYECKHUE CBOMCTBA ATKHHOB U MPHUBEIUTE COOTBETCTBYIOIINE PEAKIIUU
Ha npumepe nponuHa. Hazosute npoaykTel peakuuii. Kakast peakuus Ha3piBaeTcs peakuuen Ky-
yeposa?

5. Kakue TUIbI XUMUYECKUX PEaKIMil XapaKTEPHBI V11 apOMAaTHUYECKUX YTIE€BOAOPOI0B?
Kakue mpoaykTsl 00pa3yroTcs mpH B3auMOJICHCTBHM OeH307la ¢ OpOMOM, C XJIOPOM Ha CBETY,
MEeTUII0eH301a (TOJIyoJ1a) C a30THOM KUCIOTOMN?

T'unpokcILHBIE COSTUHEHUS

Bapuanr 1

1. Onumure knaccugukaiuio cnuptoB. [lpuBenure npumepsl.

2. OnummTe XMMUYECKHE CBOMCTBA OJHOATOMHBIX CIUPTOB. OTBET NMPOWLIFOCTPUPYHTE
YpaBHEHUSMHU peakuil Ha puMepe nponaHosua-1.

3. IlpuBenuTe ypaBHEHMsI peaKkLUil, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA dTaHAMO-
na-1,2. Ykaxute, Kak MEHSETCS XMMHMUYECKUI XapakTep CIHPTOB MO MEpPE YBEJIWYEHUs YHUCIIa
TUIPOKCHIBHBIX IPYIIIL.

4. CocrtaBbTe (GOpMYyNBI BCEX H30MEPOB (DEHOJOB M apOMATHYECKUX CIIUPTOB OOIIEH
dopmynsr C;HgO, maiiTe UM COOTBETCTBYIOLINE HAa3BAHUS.

5. OnumuTe cBoiicTBa U npumeHeHue ¢enona. [IpuBenure s HEro ypaBHEHHUs peak-
1uit: a) OpomupoBanus; 6) HUTpoBaHus. Ha3oBuTE MosyyeHHbIE COETUHEHNUS.
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Bapuanr 2
1.BeiBenute 1 Ha30BUTE U30MEpHI criupToB o01iei Gopmynsr C4HyOH. Ykaxkure, kakue
U3 HUX SIBJISTFOTCSI IEPBUYHBIMU, BTOPUYHBIMHU U TPETUYHBIMHU.
2. OnuumTe XMMUYECKUE CBOMCTBA TPEXATOMHOI'O CIIUPTAa TIUIEpUHa (IPUBEINUTE YpaB-
HEHHSI COOTBETCTBYIOIUX PEAKIINIA), €r0 OMOIOTHYECKYIO POJIb U TPUMEHEHHE.
3.Kakast peakiust Ha3pIBaeTcs peaknueit arepudukanuu? [IpuBeaure mpuMepsl.
4.B uem pa3zHHUIIa XUMHUYECKUX CBOMCTB (PEHOJIOB M apoMaTHuecKux crnupros? [Iponmiio-
CTpUPYHTE OTBET YPAaBHEHUSIMU PEAKIUH.
5.Hanummre ypaBHeHHUsI peakliuii 1 HA30BUTE 00Pa3yIOIIUECs COSAUHEHUS:
a) okcuoenson (penon) + NaOH —
0) mpomnanon-2 + CH;COOH —
B) sHTaHAMOJ (3TIieHrMKoIb) + Cu(OH),; —
r) nponantpuoi (rmuueput) + HNO3; —

AJBICTUIBI M KETOHBI
Bapuanr 1

1. Kimaccudukanms anpaeruioB u ketoHoB. [IpuBeanre npumepsl. 3anummure GOpMYIIbL:
a) 2-metunOyranains; 0) 2,4-TuMeTHITIeHTaHOHA-3.

2. OnuiuTe XUMHUYECKHE CBOMCTBA albJeru0B (MPUBEAUTE yYPAaBHEHHS pEaklMii) Ha
npumepe 3tanans. ['ne npumensiercsa Gopmanun?

3. Hanmmure ypaBHEeHUs peakuuid MeTaHais ((popMabaeruia) ¢ BOJOPOIOM, XJIOPHIOM
docdopa (V) u mmaHoBo10poIHOM KHcaoTor. Uto Takoe ¢popmanuu? I'ne oH npumeHsieTcs?

4. YKaXuTe pazauuusi B CTPOCHHUM M XMMHUYECKHX CBOMCTBAX aJbICTHUIOB M KETOHOB.
[TpousmttocTpupyiiTe COOTBETCTBYIOIIMMH YPAaBHEHUSIMH PEAKIIUM.

5. [lpuBeuTe MpUMepsl apOMAaTHYECKUX ANBJETUIOB M KETOHOB. HanmummnTe ypaBHEHHS
pEaKIuu OKHCIEeHUsI OEH30MHOTO albJerujaa B 0EH30HHYI0 KUCIIOTY.

Bapuant 2
1.HomeHknatypa U u30MepHs albJeTHA0B U KeTOHOB. Hammmmmre GpopMylibl H30MEpHBIX
anbAerusIoB U keToHOB coctaBa C4HgO, HazoBuTe nx no HoMmenkinarype MIOITAK.
2.0numuTe XUMHYECKHE CBOMCTBAa KETOHOB (TIPUBEINTE YPABHEHUS PEaKIIMii) HAa IpUMeE-
pe nponaHoHa. ['ne npumensiercs aneTon?
3.Hanmmute ypaBHeHHS peakuii MporeHas (aKpoJienHa):
a) ¢ 6pomoM,
0) ¢ BOIOpOAOM,
B) C OKCUJIOM cepebpa.
4 HanummTe ypaBHEHMsI peaKLUi OKUCIIEHUS MpOMaHalsl U 2-MEeTHJIOyTaHalsl aMMHUay-
HBIM pacTBOpoOM okcujia cepedpa. K kakomy KilacCy coelMHEHHIH OTHOCSATCSI MPOAYKThI OKHCIIE-
Husa? Kak Ha3pIBalOT ATy peakiuio?
10. KayecTBeHHast peakius Ui anbaeruaoB. [Ipuseanure npumepsl.

KaD6OHOBLIe KHCJOTHI M UX IMTPOHU3BOJAHBIC

Bapuanr 1

1. Knaccuduxanus kap6oHOBBIX KucHoT. [IpuBeauTe cooTBETCTBYIONIME TPpUMEpPHI. Jlaii-
T€ UM TPUBHAJIbHbIE U HAYYHBIC HA3BaHUS.

2. Kakue coenuHenus Ha3pIBatoTCs *kupaMu? Hanummure ypaBHeHNs peakluu INIMLEPUHA
C TpEeMsI MOJIEKYJIaMU CTEAPUHOBOU KUCIIOTHI.

3. IlpuBenure GopMyibl CIAETYIONMX KHCIOT: YKCYCHas, aKpHJIOBas, MaJlbMUTHHOBAS,
MajenHoBas, MosoyHas. Ha3oute ux no HomeHkiarype MIOITAK. Hanummure ypaBHeHus pe-
aKILUi, XapaKTepU3YIOLUX XUMUYECKUE CBOMCTBA aKPUIIOBOU KUCIIOTHI.

4. B uem 3aKiro4aeTcs mpoliece ruiporeHu3anuy xupa? Hanummre ypaBHEHHE peakLuH.

5. IlpuBenure mpuMepbl apOMaTUYECKUX KHUCIOT U YPaBHEHUS PEAKLUN, XapaKTepU3yo-

46



X CBOIMCTBA OCH30MHON KUCIIOTEHL.
Bapuant 2

1. OnummMre XMMUYECKUE CBOMCTBA OJIHOOCHOBHBIX KucCHOT. Hanumure ypaBHEeHUs: pe-
KU MEXTY:

a) OyraHoBoii (MacistHOH) kucioToi 1 NaOH,;
0) MeHTaHOBOM (BaJepPHAHOBOM) KHCIOTOW U MPOTIAHOJIOM-2.

2. C moMOIIIBIO KaKOH peaky MOYKHO TTOTYYUTh MBUTO U3 kupa? Hamummre ypaBHeHHE STON
peakuuu.

3. B yeM omimume TBepbIX KHUPOB OT Macen? Hanwmmre hopMysbl TPHIAIEMATHHA U TPHO-
JIeVHa.

4. [pueaute HOpMyIIBI CICAYIOMUX KUCIIOT: IIABEIeBasi, BaJIEPHAHOBAsI, CATUIIUIOBAS,
sHTapHas, TuMoHHas. HazoBute ux no Homenkiatype UIOITAK. Onumure XuMu4ecKkue CBOM-
CTBa LIaBEJIEBON KUCIOTBHI.

5. Mbuia, ux cTpoeHue U npuMeHeHre. Hanuimre ypaBHeHHE peakiMyi OMBUICHUS JKUpa Iiie-
JIOYBIO Ha MIPUMEPE TPUCTEAPUHA.

YraeBoJibl

Bapuanrt 1

1. Knaccudukanus yrineBogoB M pacnpocTpaHeHue B npupoje. [IpuBenute npumepsl
QJIbIOTIEHTO3, KETOTEKCO3.

2. OnumMre XMMHUYECKHE CBOMCTBA MOHOCAXapHJIOB, OOYCIIOBJIEHHbIE HAIWYHEM CIIUp-
TOBBIX I'PYIIIL.

3. Uem ominyaloTCs BOCCTaHABIMBAIOIIME AMCAXapHbl OT HEBOCCTAHABJIMBAIOLIMX?
[TpuBenure npumepsl. Hanumure ypaBHEHUS peakliMy “cepeOpsiHOro 3epkaja’ isl JAKTO3bI.

4. Kak oOpa3yrorcs nukindeckue popmbl MOHOcaxapuaoB. [IpenctaBbTe cXxeMy peakimu.
Hanumure hopmyny a-D-rmokonmpaHosbl.

5.Kpaxmai, ero ctpoeHue u cBoiictBa. Hamumunre cTpykTypHYI0 (OpMYTy MaJIbTO3BI.

Bapuant 2

1. Hanummre ¢opmyny pubo3bl, OTMETbTE aCUMMETPUYECKUE aTOMBI yriepoja, pHuBe-
nuTe 11 Hee ontudeckue uzomepsl (D- u L-hopmnr).

2. Onuummre XMMHUYECKHE CBOMCTBA MOHOCAXapuAOB, OOYCIIOBIIEHHBbIE KapOOHMIIbHOM
rpynnoi. Hanumure ypaBHEHUS peakliuu “cepeOpsiHOro 3epkajia’ ¢ TIIIOKO30M.

3. Ompenenenue u kiaaccupukanus aucaxapuioB. Hamummre ypaBHeHHe peakiiuu oOpa-
30BaHUS MaJbTO3bl, UCTIONB3Ys CTPYKTYPHbIE (OPMYJIIbI COOTBETCTBYIOIINX MOHOCAXapH/I0B.

4. Kakoe U3 coelMHEHUH JIaKTO3a MJTH caxapo3a JaeT peakluio “cepeOpsiHoro 3epkana’?

5. Kneruatka, ee cTpoeHue, cBoiicTBa U nmpuMeHeHue. Hanummre ypaBHEHHE peakuu
THJIPOJIN3a LHENI00M03bl, UCHIONb3Ys CTPYKTYPHbIE (DOPMYIIBI.

AMMHBI, aMHHOKHCIOTEIL, OCIIKH

Bapuanr 1
1. AMuHBI, UX onpeseneHne, Kiaccupukanus, HOMEHKIaTypa.
2. CnocoObl MoJydyeHUss M HApOIHOXO3SWCTBEHHOE 3HAYeHHME MO4YEBUHBI. Hamummre
ypaBHEHHE peakluu 00pa3oBaHUs OMypeTa.
3. IlpuBeaure cTpykTypHble (GOpPMYJbl HE3AMEHHMBIX M 3aMEHHUMBIX aMHHOKHCIIOT.
Hanumure ypaBHeHHEe peakliuu 00pa30oBaHUs AUIENITHIA U3 JIM3WHA U TpUnTo(daHa.
4. Knaccudukauus 6enkos. [Ipusenure hpopMyIibl HE3aMEHUMBIX AMUHOKHCIIOT
5. Ctpoenue u 6uosiornueckasi pojib 6eiakoB. Hamuimure ypaBHeHHE peakluy THAPOIN3a
qunenTuaa GeHuIaJIaHWINIUINHA.
Bapuanr 2
1. O6BsicHUTE, TOYEMY aMHUHOKHCIIOTHI TIPOSBIISIIOT amoTepHbIe cBoiicTBa? OTBET Mpo-
WUTIOCTPUPYITE YpaBHEHUSMH PEAKLIUI HA IPUMEPE aJlaHUHA.
2. Kaxue coenmuHenns Ha3piBatoTcsl amuaamMu? ONHUIIUTE UX XHMUYECKHE CBOWCTBA.
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3. Knmaccudukanust aMuHOKHCIIOT.

4. TMonunenTuapl, X OWONOTHYECKas pojb. Hamummre ypaBHEHHs peakiuii oOpa3oBa-
HUS TUTENTUAA U3 aJlaHUHA U Tpuntodana. [loquepkHUTE NENTUAHYIO CBS3b.

5. [lepBuuHasi, BTOpUYHAs, TPETUYHAsI CTPYKTypa OeskoB. Hamummre ypaBHEHHE peak-
M 00pa30BaHus IIMCTUHA U3 JIBYX MOJICKYJI IICTEHHA.

Pa3zpnen.2. O0masi ¥ Heopranu4veckasi XuMusi.

Ilepnoanueckuii 3axkoH u lleproanueckas cucreMa XxumMuueckux s1eMenToB JI.M. Mengeneesa

Bapuanrt 1

1. CoctaBbTe JIEKTPOHHBIC (DOPMYIIBI 3JIEMEHTOB, HOPSAIKOBBIC HOMEpa KOTOphIX 14 u
36. I'padpuuecku pacnpenenuTe JIEKTPOHBI MO OpOUTAISIM (KBAaHTOBBIM stuciikam). OmnpenenuTe
BO3MOJKHBIC CTEIICHH OKHCIICHHE aTOMOB B HOPMAJIbHOM M BO30Y)KJICHHOM COCTOSTHUH.

2. KakuM 31eMeHTaM COOTBETCTBYIOT JIeKTpoHHbIe Gopmyisr: 187 257 2p° 3s? 3p°; 152
25° 2p6 3s° 3p6 4s% 15 2¢° 2p6 3s° 3p6 45 3d%? K kaxum 3JICKTPOHHBIM CEMEHCTBAM
OTHOCSTCS 3TU DJICMCHTHI?

3. Kak MeHSIOTCS pajnyc U MOTSHIIMAT HOHHU3AIUU aTOMOB JJIEMEHTOB HAaXOJSIIUXCS B
YETBEPTOM IepPHO/Ie clieBa HanpaBo? Kak mpu 3ToM H3MEHSIOTCS UX XUMHYECKHUE CBOMCTBA?

4. CocraBbre ¢opmynsl ruapokcuaoB mis Ca, Be, Ba, Sr, Mg. Pacnonoxwure ux B
MIOPSIIKE BO3PACTaHUS OCHOBHBIX CBOMCTB. OTBET MOSICHUTE.

5. Ins coemunennii: NaOH , N, , FeCl; , HNO3 coctaBbre rpaduueckue Gpopmysibl.
YKaKUTE THITBI XUMAYECKUX CBsI3ei. B KaKUX COSAMHECHUSX TPUCYTCTBYIOT TOJIBKO G-CBS3H?

Bapuant 2

1. CocraBbTe 31eKTPOHHBIE (POPMYITBI 3JIEMEHTOB, MOPAIKOBbIE HOMEpPa KOTOPHIX 5 u 34.
I'paduuecku pacnpenenuTe IEKTPOHBI MO OpOMTANsAM (KBAaHTOBBIM sueiikam). Omnpenenure
BO3MOJKHBIE CTETIEHU OKHCIIEHHE aTOMOB B HOPMAJILHOM M BO30YKJIEHHOM COCTOSTHUU.

2. KakuM 31eMeHTaM COOTBETCTBYIOT HJIeKTpoHHbIe dopmyisl: 152 252 2p° 3s? 3p® 4s';
15 25 2p°; 15 25 2p6 3s? 3p6 4s* 3d* 4p2? K kakum 37€KTPOHHBIM CEMEHCTBaM OTHOCSTCS
9TH 3JIE€MEHTHI?

3. Kak MeHsfoTCS paanyc U MOTEHIIMAl HOHU3AIUU aTOMOB 3JIEMEHTOB HaXO/SIIUXCS BO
BTOpPOW TJIaBHOW monarpymnme cBepxy BHU3? Kak mpu 3TOM HU3MEHSIIOTCS HX XHUMHUYECKHE
cBoiicTBa?

4. CocraBbre (opmynsl ruapokcuaoB mis Sn, C, Pb, Si, Ge B Bbiciiedl creneHu
OKHUCJIeHUA. PacrionokuTe X B MOPsAIKE BO3pACTaHUS KHUCIOTHBIX CBOMCTB. OTBET MOSICHUTE.

5. Mns coenunenwnii: O, , Al(SO4)3 , CO , HCIO,4 cocraBbTe rpadudeckue GopMyIibl.
VYKaKuTe TUITBI XUMUYECKUX CBsi3eil. OnpeaenuTe Yucio G- U T-CBsI3el B MOJIEKyIIax.

XMMHYECKHE PEAKITNU

Bapuanr 1
1. Kak uamenurcs ckopocts peakuuu: 2HBr — H; + Br,  mpu ymeHblIeHUHM KOHIICH-
Tpauuu OpoMoBozioposa B 4 paza?
2. Bo CKOIIBKO pa3 yBEIUYUTCS CKOPOCTh XHUMHYECKOW pEaKIUU TPH IOBBIIICHUN
temneparypsl oT 100 no 140°C, ecnu TemnepaTypHblil KO3 GUIMEHT paBeH 47?
3. I3MeHeHHe KaKuX YCIIOBHH CIIOCOOCTBYET CMEIIEHUIO PAaBHOBECHS B CTOPOHY 00pa3o-
BaHMs okcuzaa azora (II)?

N, ot 0, n 2= 2NO 0 - Q
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Bapuanr 2
1. Kak M3MEHHUTCA CKOPOCTb PEaKIIUU: 2 N + O - 2 NO npu yBenuueHuun
KOHIIEHTpaLUy a30Ta B 2 pa3a?
2. Bo cKoJbKO pa3 yBEIMYHUTCS CKOPOCTh XUMUYECKOM peaklUy MPHU MOBBIIIEHUH TEMIIe-
parypsi ¢ 80 mo 120°C, ecnu TemnepaTypHblii KO3QPHUIUEHT paBeH 27
3. Kak nmoBnusieT yBenuueHue 1aBpieHUs] HA XUMUYECKOe PaBHOBECHE:
Fes04 (B) t CO @) —= 3FeO (B) t CO, )

PacTBOpBI

Bapuanr 1
1. Beraumcimre MaccoBYIO JIONIO XJIOpHIA Oaprisi B pacTBOpE, IPUTOTOBIICHHOM PacTBOPEHHEM
50r manHOM coiu B 111 BOABL.
2. Onpenenute MoJsipHYIO KOHIEeHTparuio 40% pacTBopa CepHON KUCIIOTHI, MJIOTHOCTh
koroporo 1.31 r/em’.
3. Onpenenute MOJISPHYIO KOHIIEHTpanuto s oprodochopHoit KuciaoTel, ecnu B 1 11 e€
pactBopa cogepxurcs 98 r HzPOa,.
Bapuant 2
1. Kakas Macca mienouu u Bojibl coaepsxkutcs B 800r 12 % pactBopa?
2. KakoBa monsipHast koHueHnrtpanus 12% pacrsopa KOH, eciu ero miotHocTs cocTabisi-
er 1.11 r/em™?
3. B Bozne pactBopwim 17.1 T ruapokcuaa 6apus. O0beM pacTBopa okazayics paBHbIM 400
mi1. Ompenenute MoJIpHYt0 kKoHuenTpanuio Ba(OH), B zanHOM pacTBope.

OKXMCIINTEIHFHO-BOCCTAHOBUTEIBHEIC PEAKIIHH.

Bapuanrt 1
1. HOI[GepI/ITe KOS(i)(bI/IHI/IeHTBI K OKHUCIIHUTCIIbHO-BOCCTAHOBUTCIIBHBIM PCAKIHAM
MCTOOM 3JICKTPOHHOT'O OasaHca. YKaXUTE OKUCIIUTEIL U BOCCTAHOBUTEID.
FeCl, + HCIO3 + HCI — FeClz + H,0
P + HCIO3 + H,O — H3PO,4 + HCI
K>Cr,07 + HCIl — CrCI3 + Cl, + KCI + H,0
FeSO, + KMnO4 + H,SO,4 — Fez(SO4)3 + MnSO, +K,SO,4 + H,O

Bapuant 2
1. HOI[6epI/ITe KO3(1)(1)I/IHI/ICHTBI K OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIM  PCAKIUAM
MCTOJOM BJICKTPOHHOT'O OastaHca. YKaXUTE OKUCIIUTEIL U BOCCTAHOBUTEID.
Cl,+J, + H,O — HJOs + HCI
KJ + KJO3; + H,SO4 — Jo + K,SO4 + H0
CrCl3 + KMnO4 + KOH — K,CrO4 + MnO, +KCI + H,0
KMnO,4 + Na,S + H,SO4 — MnSO,4 + Na,SO4 + K,SO4 + H,0

Knaccudukanmsg semects. [IpocTeie BemnecTsa

Bapuanr 1
1. OcymiecTBuTE ClEIYIONINE TPEBPAIICHUS:
Zn — ZnO — Zn(NO3); — Zn(OH), — ZnSO4 —ZNnCO3 — ZnO
Jlist KaXkoro TpeBpanieHus (I1e TO BO3MOYKHO) HAIKMCaTh MOJIEKYJISIPHOE, TTOJTHOE HOH-

HOE ¥ COKPAII[EHHO-MOHHOE YpaBHEHHE PEAKIINH.

2. [lpuBenute XuMHu4Yeckre (GOPMYITBI CISTYIOIMX BEIIECTB: OKCHI Oapws, cyabhaT aMMo-
HUS, KapOOHAT HATPHUS, XJIOPUJ] ATIOMUHUS, THIPOKCU Kalblks, opTodocdaT Kaaus, THAPOCH-
JUKAT HATPUsI, MOIU]T MarHus, aneraTt cBuHIa(+2), okcua xiopa(+7).
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3. C xakuMH W3 TIEPEUYHCICHHBIX BEIIECTB Oy/IeT pearupoBaTh THAPOKCHI HATPHS: OKCH]I
HaTpHsl, OKcua yriepoaa (+4), cepHas KUCIOTa, TUAPOKCH KaJblUs, Cyab(aT Kaius, XJIOpU.I
meau (1), ruapokcua nuaka? CocTaBbTe CXEMbI BO3MOXKHBIX PEAKLIUM.

Bapuant 2
1.OcymiecTBUTE ClIEAYIOIINE IPEBPALLICHUS:
Cu — CuCl; — Cu(OH), — CuO — Cu(NO3); — CuCO3 — CuSO,
Jlis kaxaoro mpeBpamieHus (T1e 3T0 BO3MOKHO) HAIMCATh MOJIEKYIISIPHOE, MTOJIHOE HOHHOE
U COKpAIIeHHO-MOHHOE YPaBHEHHE PEaKIIH.

2. IlpuBenuTe XUMHUUYECKUE (POPMYIIBI CICTYIOIINX BEUIECTB: OKCUI ATFOMUHUS, CYITbPU
LUHKa, cylbdar HaTpus, TUAPOKCU Meau(+2), Xopua Oapusi, CHIMKAT MarHus, TuApocyibdaT
KaJbIUsl, HUTpAT xene3a(+2), cynbput ruaporcoxpoma(+3), okcua cepbi(+6).

3.C KakuMH U3 MEepPEUUCICHHBIX BEUIECTB OYJET pearupoBaTh COJIIHAS KUCIOTA: OKCHJT
docdopa (+5), okcua MarHusi, CepHasi KUCIOTa, TUAPOKCU] KalbIlHs, [IMHK, KapOoHAT HATPHS,
HUTpAT Kajus, Meap? CocTaBbTe CXEMbI BO3MOKHBIX PEAKIIHIA.

ODIEKTPOXMMHYESCKHE ITPOLESCCHI

Bapuanrt 1

1. Ykaxure CTpenkoil HanpaBJIeHHE PEAaKLUU U COCTABbTE YPAaBHEHUS MPOLECCOB OKHUC-

JICHHUSI U BOCCTAHOBIICHHUS:
3CuCl, +2A1 - 2AICl3 + 3Cu

2. DIEeKTpoJaMH TallbBAHUYECKOTO JIEMEHTA CIIy)KaT METAJUTMYECKUE TUIACTUHBI U3 JKe-
Jie3a U HUKeJIls, MOTrpyKeHHbIe COOTBETCTBEHHO B 1 M pacTBops! xiopuaa xenesa (II) u cynsda-
Ta HUKENS. 3almuIIuTe KPaTKO IENb TaIbBAHUYECKOTO JIEMEHTA, YKOKWUTE KaToJ W aHOJ, CO-
CTaBbTE YPABHEHUS HIEKTPOXUMHUYECKUX MPOLECCOB MPOTEKAONINX HA 3JIEKTPOAAaX, BEIYUCINUTE
3.11.C. JAHHOI'O 3JICMCHTA.

3. 3anummTe 3JIEeKTPOJIHbIE MPOIECCHI MPU JICKTPOJIMN3€E BOJHOTO PacTBOpa XJIOpHUIa Me-
JIA. AHOJI UHEPTHBIM.

4. DneKkTponu3y MoJBepraeTcsi BOAHBIN pacTBop HUTpara xenesa (II). 3anumure snek-
TPOAHBIE MPOLIECCHI M BBIYMCIUTE MACCYy METajia, BOCCTAHOBMBLIErOCS HA KaTOAE, €CIU IpPH
WHEPTHOM aHOJIe CWJia TOKa cocTaBisieT 15A, BpeMms snekTponu3a 30 MHH., BBIXOJ Xeje3a o
ToKy 80%.

Bapuanr 2

1. Vkaxure CcTpenkoil HapaBJIEHUE PEAKLIMU U COCTABbTE YPABHEHUS NPOLIECCOB OKUC-
JICHUS] U BOCCTAHOBJICHUSI:
Zn(NO3), + 2Ag —2AgNO;3 + Zn

2. DNeKTpoAaMy ralbBaHMUECKOI0 JIEMEHTa CIyKaT METAITIMYECKHUE TJIACTUHBI U3 IIUH-
Ka M JKeJle3a, MorpyKeHHble COOTBETCTBEHHO B (.1 M pacTBOpEI XI0puaa IUHKA U XJIOPUAA JKe-
ne3a (II). 3anumuTe KpaTKO LENb IaJbBAHUYECKOrO 3JIEMEHTA, YKaXKUTE KAaToO/A U aHOJl, COCTaBb-
T€ YpPaBHEHHUS JIEKTPOXUMHUUYECKHUX MTPOLIECCOB IPOTEKAIOIINX Ha AJIEKTPOIaX, BBIYUCINTE 3.]1.C.
JTAHHOTO 3JIEMEHTA.

3. 3anummTe MEKTPOAHBIE NPOLIECCHI NTPU JIEKTPOIU3E BOJHOTO pacTBOpa HUTpaTa Ka-
7. AHOJ UHEPTHBIH.

4. DnexTpoau3y MoABEepraeTcst BOAHBIN pacTBop cyibdara Hukens (II). 3anummre snex-
TPOJHBIE MPOLECCHl U BBIYUCIUTE MAacCy MeTalljla, BOCCTAHOBMBILErOCS Ha KaToje, €clu Mpu
MHEPTHOM aHOJIE CUJjla TOKa cocTaBisieT 8A, BpeMs deKTpoin3a 20 MHUH., BBIXOJ HUKENS 1O TO-
Ky 95%.
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4.3.3. YcTHBIH onpoc
Paznen.1. Opranunyeckasi XuMus.

1. Yto sBAsieTcs MpeAMETOM U3yUEHHs OPraHUYECKONH XUMUH?

2. Kakoe Ouosornueckoe 3Ha4eHHuEe UMEIOT OPraHMYEeCKUe BellecTBa B pupoje?

3. OnumuTe NpUMEHEHNE OPTaHUYECKHX COCTUHEHUH B CENTbCKOM XO3SHCTBE M B IPO-
MBILIEHHOCTH.

4. TTo KaKUM MpHU3HAKaM KJIaCCU(DUIIUPYIOTCS OPraHUYEeCKHE COSAMHEHUS?

5. Kakue rpynmnsl aTOMOB Ha3bIBatOTCs (DYHKIIMOHAJIBHBIMU TpyIIIaMu?

6. [IpuBeauTe MpUMEpbl OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUH.

7. Kakoe siBieHHE B OPraHNYECKON XMMHUH Ha3bIBAETCS «U30MEpHEN»?

8. Kakue BuapI H30MEpUU XapaKTEPHBI ISl OPraHUYECKUX COSAUHEHHI?

9. Kakoi#i psifi B OpraHn4ecKoil XUMHH Ha3bIBAETCS «TOMOJIOTMUECKUM»?

10. Yem oTHUaOTCS TOMOJIOTH OT H30MEPOB?

11. IIpuBeuTe TOMONIOTUYECKHE PAABI MPEACIBHBIX YIVIEBOJOPOIOB U HENpeAeabHbIX
CIHPTOB.

12. Tlepeuncnure OCHOBHBIE MOJIOKEHUS TEOPUN XUMHYECKOTro cTpoeHus: A.M. byTieposa.

13. OnummTe TUTIBI CBSA3EH B OPraHMYECKUX COSAMHEHUSX.

14. HazoBuTe TUIBI OPraHMUYECKUX PEAKLUH, IPUBEIUTE IPUMEPBI.

15. OnuiunTe NpOCTPaHCTBEHHOE CTPOECHUE OPraHUYECKUX MOJIEKYIL.

16. Kakue coeqMHEHNs1 OTHOCATCS K KJIACCY «YTJI€BOAOPOABI»?

17. Ha xakue rpymnibl JeisTcs yTiaeBO10pOabI?

18. OnumuTe NpUHIKIIBI HOMEHKIATYPhl YIIIEBOAOPOAOB.

19. IIpuBenuTe HU3IIKE TOMOJIOTH MPENEIbHBIX YIIIEBOIOPOIOB (AJIKAHOB).

20. Kaxoii Tun peakuuii Hanbosee XxapakTepeH Ui alKaHOB?

21. B xaKkue TUTIBI PeaKlUil BCTYNAIOT HETPEEIbHbIEC YTIEBOAOPOIbI?

22. Kakue peakuuy MO3BOJISIIOT JI0Ka3aTh HAJMYME ABOMHON WM TPOHHOM CBSI3U B MOJIE-
KyJse yrieBoaopoja’?

23. 3anuiuTe peakLuy MojMMepHu3alii dTuieHa U Oyrtaauena-1,3. ['ie npuMeHstores npu-
BEJICHHBIE TTOJIMEPHI?

24. TIpuBeuTe MpUMEpPbl apOMATUYECKUX YTIIEBOIOPOJIOB.

25. Kakue npomykTel iepepabOTKH YTIIEBOAOPOIOB IPUMEHSIIOTCS B CEITbCKOM X03sTHCTBE?

26. Kakue opraHuyecke COeJUHEHUsI OTHOCATCS K KJIAcCy CIIUPTOB?

27. OnamwuTe KI1acCUPUKAIHIIO CITUPTOB, TPUBEIUTE TPUMEPHI.

28. B xakue peakiy BCTyNaeT STUIOBBIN ciupT? 3alUIINTe CXEMbI PEaKIHi.

29. T'ne ucronp3yeTcst STHIIOBBIN cIupT?

30. Kakas peaxius Ha3bIBaeTcs peakuueil arepupukanumn?

31. CocraBbTe (hOPMYIIBI ABYX- U TPEXATOMHBIX CITUPTOB.

32. Kakue XxuMHUeCKUe CBOMCTBA XapaKTepHBI 11 MHOTOATOMHBIX CLIMPTOB?

33. C moMoImiplo, Kakoi pPeakiud MOXKHO OTIMYUTH MHOTOATOMHBIE CITUPTHI OT OIHO-
ATOMHBIX?

34. Kakoe 6nonornyeckoe 3HaU€HHE UMEET TPEXaTOMHBIN CITUPT TIHIEPHH?

35. Kakue coenunenus Ha3piBatoT ¢peHonamu? [lpuseaure popmynsl GpeHOOB.

36. OnummmTe XUMHYECKHE CBOMCTBA (DEHOJIOB.

37. Kakas xauecTBeHHasi peaklys UCIIONIb3yeTcs il OOHapyeHHus (HeHoI0B?

38. I'ne npumenstoTcst peHosr?

39. Kakas QyHKIIMOHaNbHAS TPYIINa Ha3bIBaeTCs KapOOHUIIBHOM?

40. IlpuBeaure (GOPMYIBI HH3IIUX TOMOJIOTOB IMPEIEIBbHBIX albICTHIOB M KETOHOB. B
4eM UX pazangue?

41. OnumuTe HOMEHKJIATYPY albAETUI0B U KETOHOB.

42. IlepeuncnuTe TUIBI peaKIMid, XapakTepHbIE AJS albJETHI0B U KETOHOB, IPUBEANTE
IPUMEDHI.
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43. Kakoii peakiueit MOXXHO OTITUYHTD aIbJACTHIBI OT KETOHOB?

44. T'ne npumensiercs: hopmanun? [IpuBenure Gopmyy MeTaHas.

45. T'ne npumMeHseTcs aneToH? 3anumuTe ero GopMyiy.

46. IlpuBeaure GopMyIbl apOMaTHUECKUX AJIbAETUIOB U KETOHOB.

47. Kakue opraHMuecKue COCTUHEHUS OTHOCATCS K KapOOHOBBIM KHCIOTaM?

48. Onumure KiaccupuKauo KapOOHOBBIX KHUCIIOT.

49. Kax ornpenenuTs OCHOBHOCTh KapOOHOBOW KUCIIOTHI?

50. Kakue xumuueckue cBoiicTBa XapakTepHbl AJ1s1 KAPOOHOBBIX KMCIOT?

51. IlpuBenute GopmMyIbl HENPEAECTbHBIX KAPOOHOBBIX KUCIIOT.

52. IlpuBenuTe npuMepsl ABYXOCHOBHBIX MPEAEIbHBIX KAPOOHOBBIX KUCIIOT.

53. Kakum 00pa3oM NpOTEKAIOT peakiui 3aMEIICHUS Y apOMaTHYECKUX KapOOHOBBIX
KHUCJIOT?

94. Kakue coeiMHEHUsI OTHOCATCS K >KUpam?

55. Onumute Ki1accuPUKAIMIO KUPOB.

56. IIpuBennTe MpUMEpHI )KUBOTHBIX KUPOB U PACTHTEIBHBIX Mace.

57. Kakue kapOOHOBBIE KMCIIOThI BXOASAT B COCTaB KUPOB?

58. BanumuTe hopMyiy TBEpAOro XKHUpa TPUCTEaApUHA.

59. CocraBbTe hopMyny auoneocreaputa. Kakyro KOHCHCTEHIIMIO UMEET 3TOT Kup?

60. [IpuBenuTe cxemy peakIiy Mepexoa OT KHUIKOTO KUPa K TBEPAOMY.

61. KakoBa Guonoruyeckas pojib )KUPOB B )KUBBIX OpraHU3Max?

62. 3anumuTe peakuio MOMYYCHUs MbLIa U3 KHUPA.

63. [laiire onpenenenue yriieBoiaM Win caxapam.

64. Onmummure KI1acCuPUKAIHIIO YTICBOIOB.

65. [Ipusenure Gopmynsl D-pubo3sl u D-ne3okcupu6o3bl. B cocTaB, Kakux BasKHBIX
HNPUPOHBIX COCIMHEHUI BXOJSAT 3TH IMEHTO3bI?

66. I'ne B mpupoze Bcrpeyaercs rioko3a? CKONbKO aCHMMETPUYECKUX aTOMOB yIilepoja
oHa cozaepxut? Hanummre popmyibl D-rinroko3sl u L-riatoko3sl.

67. 3anuuuTe TayTOMEPHBIE (POPMBI TIIFOKO3BI.

68. [puBemure Gopmyiy D-ppykrossl. CKoOIbKO aCHMMETPHUECKUX aTOMOB YIJIepojia OHa
COJIEPIKUT?

69. Kax oOpazyrorcst 1mkimdeckne ¢GopMmbl MoHocaxapumoB? 3armmmre (Gopmynsl  o,D-
[JIFOKOITMPaHo3bI U 3,D-hpykTodypaHo3bl.

70. Kakne MoHOCaxapHIbl BXOIAT B COCTaB Meza?

71. C noMoI1Ib0 KaKoH peakIii MOYKHO OTIIMUMTD [IFOKO3Y OT (PPYKTO3bI?

72. Kakoii pcaxapuji COIEPIKHUTCS B MOJIOKE?

73. Kax Ha3bIBaeTcs caxap, KOTopbIi yroTtpebmsercs B ruiie? Kak ero nomydaror?

74.T'ne B pacTeHUsIX HakarumBaeTcs kpaxman? Kakyro OMOJIOruuecKyro posib UTpaeT TOT MOo-
Jcaxapunu?

75. HazoBute nprpotHbIe UCTOYHUKH LIEJUTIONO3bI.

76. OnuiumTe MpUMEHEHUE LEIUTHOI03bL.

77. Kakue opraHiyeckue BelecTBa OTHOCAT kK amuHaM? [IpuBenure npumepsl.

78. 3ammmTe cxemy oOpa3oBaHMs amuaa KUCIOThL. Kakoil amuy npumeHsieTcss B CelTbCKOM
X0341cTBe?

79. TIpuBenuTe mpuMepsl aMUHOKHCIIOT. Kakoe Guonorndyeckoe 3HaueHHe OHU UMEIOT B TIPH-
poxne?

80. B uem 3aximouaercst aM(pOTEpHOCTh AMUHOKUCIIOT?

81. [laiiTe ompesieneHue, 9To Takoe OSITKH.

82. Onmmre KIaccupuKauio OENKoB.

83. Kakwe TUIIBI CBsI3el cofiepikaTcsl B MOJICKYTax OeIKOB?

84. TIpuBenure GopMysibl 3aMEHUMBIX U HE3aMEHUMbIX aMUHOKHCIIOT.

85. CocTaBbTe cxeMy 00pa30BaHUsI UTICTITH/IA AJTAHUIITJIAIIHA, BBIICIUTE IIENTHIHYIO CBSI3b.

86. Kakue Oenku OTHOCSTCS K POCTHIM U CIIOKHBIM?
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87. Kaxwie OeNKy SBISTIOTCS TOTHOIICHHBIMU?

88. Onuiure crpoeHre OSITKOB.

89. Ilepeuncnure 1IBETHBIC KAUECTBEHHBIE PEAKIIMH HA OCIIKU.

90. Kakue 6nonornveckue (hyHKIIMN BBITIONHSIOT OSITKK B KMBBIX OpraHU3Max?
91. Yro Takoe pepMeHTHI?

92. Kakuie opraHryeckue BelecTBa OTHOCAT K TOPMOHaM?

93. Kakwuie ButamuHbI BbI 3HaeTe? KakoBa ux Ononorudeckas poib?
94. IlpuBeauTe MPUMEPHI ATKATONIOB.

95. TlonsTHE O JEKAPCTBEHHBIX IMperaparax.

96. OnuImTe COCTaB HYKJICMHOBBIX KUCIIOT.

97. 3anummTe cxeMy T'uApoJ3a HyKIEHHOBBIX KHCIIOT.

98. Uem OTIMYAIOTCS] HYKJIEOTHIBI OT HYKJICO3UI0B?

99. Onmmre 6ronoruueckyto pois JJTHK.

100. OmmummTe 6nonornyeckyto pois PHK.

Pa3zpnen.2. O0masi 1 Heopranu4veckasi XuMusi.

1. Yro Takoe XMMHYECKHIA STEMEHT?

2. Jlaiite ompe/elieHne: aToM, MOJIEKYJIa, TIPOCTOE U CII0)KHOE BELIECTBO.

3. Uro Takoe aTOMHas eIMHHUIA Macchl. Kak paccuMTaTh OTHOCHTEIBHYIO aTOMHYIO M MOJIEKY-
JAPHYIO Maccy.

4. Yro Takoe 4ucio Mojeit?
. Kakue equHunel usmMepeHus uMeet MoJisipHas Macca?
. KakoBul CTCXUOMCTPHUICCKUC 3aKOHBI U TIOHATUA XUMUH.
. OxapakTepu3yiTe arperaTHble COCTOSIHHSI BEILIECTBA.
. ChopmynupyiitTe 3aKk0H ABOTaJIpo U €ro CICICTBUS.
. IIpuBeanTe OCHOBHBIE MTOJIOKEHNS ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.

10. KT0 pa3Bui u BoepBble IPUMEHII B XUMUH aTOMHO-MOJIEKYIIApHOE yueHHe?

11. KakoBo cTpoenue aroma?

12. [IpuBenuTe OCHOBHBIE XapaKTEPUCTUKHU IIEMEHTAPHBIX YACTHUIl: IPOTOHA, HEHUTPO-
HAa, 3JIEKTPOHA.

13. Yto npenacrasnser co0oii MaccoBoe YUCI0?

14. KakoB ¢u3nueckuil CMbICI TOPSIKOBOTO HOMEpPAa XUMHUYECKOro ieMeHTa B [lepu-
OJIMYECKOM CUCTEME XMMHYECKUX JJIEMEHTOB?

15. Yro npeacraBistoT co00il ©30TOMNBI?

16. JlaiiTe COBpeMEHHOE MOHATHE «XUMUYECKUN HIIEMEHT.

17. Yo mpexacTaBisieT co00# AIEKTpOHHAs 000JI09Ka, KAKOBO €€ CTpoeHue?

18. KakoB ¢u3uyeckuil cMbICI HOMepa Nepuoja XUMHUYECKOro aieMenTa B [lepuonu-
YECKON CHCTEME XMMHUUYECKUX 3JIEMEHTOB?

19. Ilouemy >JEKTPOHHBIE CJIOM HAa3bIBAIOT HHEPreTHUYEeCKMMH YypoBHsAMHU? KakoBo
MaKCHUMaJbHOE YHCIIO 3JIEKTPOHOB Ha Ka)XJAOM 3HeprernueckoMm ypoBHe? Kak ero paccuu-
TaTh?

©O© 00 ~NO O1

20. Yto 03HAYAIOT TMOHSTHUS «3aBEPIICHHBIN» W «HE3aBEPIICHHBIN» JSHEPTETUYECKUE
YpOBHU?

21. KakoB (u3WYeCKUil CMBICT HOMEpa TPYIIBI XUMHUYECKOTO dieMeHTa B [lepuonu-
YECKOM CUCTEME XMMHUUYECKUX 3JIEMEHTOB?

22. Uto npeacTaBiseT co00i 3eKTpOHHOE 001aK0 (opOuTah)?

23. IlpuBeauTe TpHU KaTeropuu XMMHUYECKUX dJeMeHTOB. Ha kakoM mpHu3HaKe OCHOBa-
Ha JaHHas Kiaccudukamus?

24. KakoBa crpykrypa Ilepmonnyeckoil  cucTeMbl XUMHYECKHMX  JIEMEHTOB
. N.Menneneea? Ilouemy cucrema xumuueckux sinemMeHToB [[.M.MeHneneeBa Ha3bIBaeTcs
«IIEPUOJUYECKON»?
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25

. Kakyto undopmamnuio o0 onpeneacHHOM XMMHUYECKOM 3JIEMEHTE MOYKHO H3BIICYb

u3 [lepunoanueckoi cucremMbl?

26

. Uto mpeacTaBisioT coO0N METANINUECKUE U HEMETAJUIMYECKHUE CBOMCTBA XUMUY €-

CKHX DJIEMEHTOB?

27

. KaxoBn1 3aKOHOMCPHOCTH U NPUYIUHBI U3MCHCHH A CBOMCTB XUMHUYECKUX DJICMCHTOB

B I[IpejiesiaX OJAHOU rpynimsl (TJIaBHOM MOJATPYIIbI); B Ipeeiax OAHOro nepuoaa’?

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

36

Hazosure BUObI XUMHWYCCKUX CBSI3EH.

Uto npencTaBisioT co0oit xumuueckue sisiieHus? [IpuBeaure nmpumepsl.

YeM XUMHUYECKHE SIBICHHS OTIMYAIOTCSA OT PU3NIECKUX?

KakoBbl Npr3HaKu XUMUYECKUX pEaKIUid?

ChopmynupyiiTe 3aK0OH COXpaHEHHs MAacChl BEIIECTB MPU XUMHUECKHUX PEAKIUAX.
JlaliTe onpeneneHre NOHATUI «XUMUYECKasl PEAKLHA», KPEArCHT», «IIPOIYKTH.
Kaxk cocTaBuTh ypaBHEHHE XUMUUECKON peakiuu?

[To xakuM mpU3HAKaM KJIACCUPUUUPYIOT XUMUYECKHUE PEaKIuu?

. JlaiiTe ompeneneHus MOHATUAM «TEPMOXHMUYECKOE yYpAaBHEHHUE», «TEIUIOBOH (-

q)eKT pC€aKkuuu», «K9K30TCPMHUUICCKAA PCAKIHUA», «KOHAOTCPMUUCCKAA PCAKIIHA.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Knaccudukamus mo yuciny u cOCTaBy MCXOJIHBIX BEIIECTB U MPOYKTOB PEAKIIHH.
UTo NOHMMAIOT O] CKOPOCTHK0 XUMHYECKON PEAKLIUH.

Kaxkue hakTopbl BIUSIOT HA CKOPOCTh XUMHUYECKUX PEAKIIAN?

Urto Takoe karanui? Uto Takoe kaTanuzaTop?

Kakwue Bunpl kaTanusa Bbl 3HaeTe?

Uto Takoe XUMHYECKOE paBHOBECHE?

Kakue GakTopbl BIUAIOT Ha CMEIICHHE XUMHIECKOTO PaBHOBECHS?

Kak Bnusier npucyTcTBUE KaTaiu3aTopa Ha CMEUIEHUE XUMUYECKOTr0 PaBHOBECHS?
ChopmynupyiiTe OCHOBHBIC MOJTOKCHUS TEOPUH HIIEKTPOIUTHIECKON AUCCOIUAIHH.
UT0 Takoe AIEKTPOIHUTHI?

UYrto takoe Bogopoausiii (pH) mokazarens?

Urto Takoe ruaposun3 coiei?

[IpuBeauTEe TUTIBI TUAPOTIU3A COJICH.

Kakue coennHeHms Ha3bIBalOT KOMIUIEKCHBIMU. [IprBennuTe npumMepsl.

UTo Takoe OKHCIUTETHLHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN?

Kaxk paccuuTbIBalOTCsS CTENIEHU OKUCIEHUS?

IIpuBenuTe NpUMEpPHI BAKHEUIINX OKUCIUTENIEH U BOCCTAHOBUTENIEH.
TI"anpBaHnyeckue 3JIeMEHTHI 1 IIPUHOUIIBI UX pa6OTI)I.

Yro Takoe anexTponus? [IpuBenure npumepsl.

Ha kakue kitacchbl pa3fensitoT HEOpraHWYECKHUE BEIIeCTBa, 10 KaKOMY ITPU3HAKY?
Kak o0Opa3yrorcs Ha3BaHHsI OKCHI0B?

Cnoco0bI OTy4eHUsT OKCHIOB.

Ha kakue rpynmnsl pa3iensitoT OKCHAbI IO XUMUYECKUM CBOMCTBaM?

Kakwne okcuapl Ha3bIBAIOT «OCHOBHBEIMUY»? KakoBBEI MX XMMHUUYECKHE CBOMCTBA?
Kakue oxcuibl Ha3bIBAIOT «KUCIOTHBIMMY? KakoBbI MX XUMHUYECKHE CBOWCTBA?
Kakue okcuapt Ha3pIBatoT «aMdoTepHbIMI»? KakoBbl MX XMMHYECKHE CBOICTBA?
KaxoBa knmaccudukanus rugipoKCHI0B?

[TpuBenuTe criocoObI MOTYYEHHS MIET0YeH U HEPACTBOPUMBIX OCHOBAHHIA.

KakoBbl XxuMH4eCKHe CBOMCTBAa OCHOBAHUM?

[TpuBenuTe criocoOb! MOTy4YeHUsT OECKUCIOPOIHBIX U KUCIOPOCOIEPKAIINX KUCTIOT.
KakoBbl XUMHYECKHE CBOMCTBA KUCIOT?

Jaiite onpenenenne comneil, MpuBEANTE UX OOIIYI0 GOopMyITy.

Kax ob6pasyrorcst HazBanus coneii? Kak coctaistor Gopmymnbl comeit?

[TpuBenuTe KIacCH(PUKAIUIO CONICH B 3aBUCUMOCTH OT COCTaBa KUCIOTHOTO OCTATKa.
[IpuBenuTe criocoObI moaydeHust aM(pOTEPHBIX THAPOKCHIOB.

KakoBbl xuMHU4YecKue cBOMCTBa aM()OTEPHBIX THIPOKCHIOB?
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73

. Kak 3aBHCSAT KHCIIOTHO-OCHOBHEIE CBOMCTBA OKCHUIOOB U TUAPOKCHUAOB OT MOJIOXKCHUA

31eMeHTOB B [ICXD?

74
75

. UTo mpencTaBIisoT COO0H reHeTUYECKHE Psiibl METaJUIOB M HEMETAJUIOB?
. HazoBure Hay4YHBIC IPUHIHUITBI XUMHUYCCKOT'O ITPOU3BOACTBA.

76. Kak ocyrmiecTBisieTcsl 3alUTa OKpYyKarolled cpe/ibl 1 0XpaHa TpyJa MNPy XUMHIECKOM TIPOU3-

BOACTBE?

77. Tlepeunciure CTaAu XUMAYECKOTO MPOU3BOACTBA B TIPOM3BOJICTBE aMMHAKa U METaHOJA.
78. Kakue ynoOpeHusi MPUMEHSIOT B CEIBCKOTO X03sHCTBE?

79. Kakue uCTIoNb3yI0T XUMHYECKHE CPEACTBA 3aIIUTHI PACTCHMUA?

80. Kak cBs3aHa XuMus U IOBCEJHEBHAS JKU3HB UeJIOBEKa?

4.4. OIIeHO‘leIe cpeacrea JJist MPpOBEACHUA l'[pOMC)KyTO‘lHOﬁ arTreCTanum

Paznen.1. Opranuyeckasi XuMus.

Bonpocel 1j1s 3auera:

©oONOOUAWNPR

10
11
12
13
14
15
16

CIOCOOHO
17

. [IpenmMer opraHn4ecKoi XMMHUH, €€ 3HaYCHUE.
. OCHOBHBIE I0JIO)KEHUS TEOPUU XUMUYECKOTO CTPOEHUS.
. Bunpl uzomepun.

Knaccudukanus opraHmuecKuX COSAMHCHUN.

. [lonsTre 0 GyHKINOHATBHBIX TPYIIAX U TOMOJIOTUYECKHUX PsiIax.
. OCHOBBI HOMEHKJIATYpbl Oprannyeckux coeauHeHuit. [lpasuna MIOITAK.

Turnbl 1 MEXaHU3MBbI OPTAHUYECKUX PEAKIINMN.

. I/I30Mep1/1;1, HOMCHKIJIATypa, CIIOCOOBI MOJIYYCHUA U XUMHYCCKUC CBOMCTBA aJIKaHOB.
. I/I30Mep1/1;1, HOMCHKIJIaTypa, CIIOCOOBI MOJIYYCHUA U XUMHYCCKUC CBOMCTBA aJIKEHOB.

. I/I30Mep1/1;1, HOMCHKIJIaTypa, CIIOCOOBI IMOJTYYCHHA U XUMHUYCCKUC CBOMCTBA aJIKUHOB.

. Hpoueccm MoJIMMEpU3allu U IMOJIUKOHACHCAITUH.

. I[I/IGHOBLIG YriieBO4OPOAbI, 0COOEHHOCTH X CTpOCHUA U CBOMCTB.

. OcobennoctH ap0MaTquCKOﬁ CBS3H. XMMHYECKHE CBOMCTBA dpCHOB.

. HpaBI/IJ'Ia OpHUCHTAINHU B PCAKIUAX SHGKTpO(bHHbHOFO 3aMCIICHUA.

. I_[I/IKJ'IOB.J'IKaHBI, CTpPOCHHUC, CITOCOOBI MOJIy4YCHMUH, 0COOEHHOCTH XMMHUUYECKUX CBOWCTB.

. OI[HOE[TOMHBIG CIIUPTHIL (I/I30MepI/I$I, CITOCOOBI MOJIy4YCHH, 0COOEHHOCTHU peaKHHOHHOﬁ
CTHU TUAPOKCOIPYIIIIbI, XUMHYCCKUC CBOﬁCTBa).

. MHOroaromMHbIe CIIUPTHIL (I/I30MepI/I$I, CITOCOOBI MoJIy4ycHus, 0COOEHHOCTHU PCaKIIMOH-

HOM CITOCOOHOCTHU TUIPOKCOTPYIIbI, XUMUYECKHE CBONCTBA).

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

28

['munepuH, ero OuoJormyecKast pojb B CHHTE3€ KUPOB.

DeHOITbI, CTPOCHUE CBOMCTBA, aHTUCENTHYECKAsI aKTUBHOCTb.
W3omepust 1 HOMEHKJIaTypa ajbJAEeTHIOB H KETOHOB.

CriocoObI mosTydeHusl 1 XUMUYECKHE CBOWCTBA aJIb/ICTHIOB U KETOHOB.
Knaccudukanus kapOOHOBBIX KUCIIOT.

CrniocoObl nony4eHust KapOOHOBBIX KUCIIOT.

XUMHYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XKupsl, nx knaccudukanus

Kupsr: ctpoeHnne.

JKupbl: XuMHUYeCKHe CBOMCTBA.

. XKupsl: npuMeHeHne u GHoNIOrUuYecKast pojb B KadecTBE IHEPreTHUECKUX MaTepua-

JIOB OpraHHU3MOB.

29
30
31
32

. [ToHsiTHE O MBLITAX U MOIOILLUX CPEACTBAX.
. Baxxneiime oKCHKHUCIIOTHI.

. Knaccudukanus yrneBoaos.

. MOHO3BI - IEHTO35I U TEKCO3bI.
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
Y
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Onruueckast u3omepust MoHocaxapuaoB. D- u L-dpopmer.
Tayromepus yrineBoaoB. AHOMEPHI. [ TMKO3UAHBIN THAPOKCUI.
XUMHUYECKUE CBOWCTBA MOHO3.

[Ipotieccol OpoxKEHUs U TUAPOJIN3A YTIEBOIOB.
Poub yrneBonoB B pu3nonoruu 1 MUKpOOHOJIOTHH.
Juncaxapunpl.

[Tonucaxapuapl.

Hurpocoennnenus.

AMUHBL

AMHIBI KUCIIOT.

MoueBuHa, €€ MPUMEHEHHUE B CEIILCKOM XO35HUCTBE.
AMUHOCTIMPTBHI.

AmuHOKUCHOTHL. CTPOCHHE.

CriocoOsl MosTydyeHus: aMUHOKHUCIIOT.

XUMHYECKUE CBOMCTBA aMUHOKHCIIOT.
Baxxueiiiue npeactaBuTeN aMUHOKHUCIIOT.
buonoruueckas poib aMUHOKHUCIIOT.

benxu. Ilertunnas cBA3sb.

CtpoeHue u coctaB OEIKOB.

benku, TUIBI CTPYKTYP.

Knaccudukamnms 6emkoB.

buonoruueckas posib O€IKOB.

HyxnenHoBble KUCIIOTHI KaK IIPUPOIHBIE TIOJUMEPBI.
Hyxneotunsl, ux cTpoeHUe, IpUMEpPHI.

JHK, coctaB, cTpoeHne U OMOJIOTHYECKas POIb.
PHK, cocraB, cTpoenue u Ouosnoruyeckasi posb.
[lonsiTre 0 TPOMIHOM KOJIe (KOHOHE).

buocunTes Oenka B )KUBOM KIIETKE.

I'eHHast ”H>)XEHEPUS 1 OMOTEXHOJIOTHSL.

Tpancrennbsie GOpPMBI paCTEHUH U JKUBOTHBIX.
[TonsiTre o pepmeHTax.

[lonsiTHE 0 BUTAMUHAX.

[TonsiTHE O TOPMOHAX.

[TonsiTHE O IEKApCTBEHHBIX Ipenaparax.

[lonsiTHe ankamonaax.

[ToHsiTHe aHTUOMOTUKAX.

[TonsTHe 0 necTuuHIaAX.

HaTypa.TH)HI)IG BOJIOKHA, NICKYCCTBCHHBLIC BOJIOKHA U CUHTCTUYCCKHUEC BOJIOKHA.

Pazgen.2. O0mas u Heopranm4yeckasi XuMus.

Bomnpocs! a1 3K3aMeHa:

1. XUMHUYCCKHUE PJICMCHTEI. ATOMBI, MOJICKYJIbI, ITPOCTHIC U CIIOKHBIC BCIICCTBA.
2. BCHICCTBa IMOCTOSTHHOT'O M IIEPEMCHHOI'O COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB.
3. Macca aTomo0B u MOJICKYJI. ATtomHas CAnHUIa MAaCChI. OTHOCUTEIIbHEIE aTOMHAS 1 MOJICKYJIIpHasA

MaccChbI.

4. KonM4ecTBO BELIECTBA M €MHHUIIBI €10 U3MepeHus. Ynuciao ABorajpo.
5. Mousiprast macca.
6. CrexuoMeTprUeCcKre 3aKOHbI U TIOHATHSI X UMHHU.

56



7. TBepnoe (KpUCTAIUINYECKOE ¥ aMOP(HOE), KUIKOE U Ta3000pa3HOEe arperaTHble COCTOSHHUS BElle-
CTBa.

8. 3akoH ABOraapo u ero CieiCTBus.

9. MounspHbIii 00bEM BELIECTB B ra3000pa3sHOM COCTOSHUU.

10. O6benuHeH bl Ta30BbIN 3aKOH U ypaBHeHHe MenenceBa—Kianeiipona.

11. Pa3nuums MeXIy CMECSIMH U XHMHUYCCKUMHU COCAMHEHUSIMU. MaccoBasi 1 0ObEMHas JOJIH KOM-
MTOHEHTOB CMECH.

12. OtkpbITHE TIEPHOIUIECKOTO 3aKOHA.

13. Uzoronsl. CoBpeMeHHOE MOHATHE XUMHUYECKOTO dieMenTa. CoBpeMeHHas GpopmyaupoBka [lepu-
OIMYECKOT0 3aKOHa.

14. Tepuoauyeckas cuctemMa u cTpoeHue aroma. OU3HIECKHUl CMBICI TOPSIKOBOTO HOMEpa JIEMEH-
TOB, HOMEPOB TpyHNbl U Tepuoa. lleprnogndeckoe M3MEHEHHE CBOWCTB AJIEMEHTOB: Pagdyca aToMa;
SHEPTHH NOHHU3AINN; HIEKTPOOTPUIIATEIEHOCTH.

15. CoBpemeHHbIe TpeCTaBICHHS O CTPOCHUU aToMma. KoprycKyssipHO-BOIHOBOM Iyain3M YacTHI
MHUKPOMUDPA.

16. ITousTre 00 SIEKTPOHHOM OPOUTAIIN K 3JIEKTPOHHOM 001aKke. KBaHTOBEIE UnCIIa.

17. PacnipenienieHue 3IEKTPOHOB IO 3HEPTETHUCCKUM YPOBHSM, MOAYPOBHSAM M OPOUTAISIM B COOT-
BETCTBHUH C IPUHIIUTIOM HAaNMEHbIIIeH sHeprun, npuanunoM [laymu u npasumom ['yaza.

18. DnekTpoHHBIE KOH(UIYpalMd aTOMOB XMMHYECKHUX 3JIEMEHTOB. BajleHTHbIE BO3MOKHOCTH aTo-
MOB XHMHYECKUX DJICMEHTOB. DJIEKTPOHHAs KiacCH(UKAIMS XUMHUYECKHX 3JIEMEHTOB: s-, p-, d-, f-
AIIEMEHTBHI.

19. Tumnsl XUMHYECKUX CBSI3CIH: KOBaJICHTHAs1, HIOHHAs], METAJNINYECKAs: U BOAOPOAHA.

20. ToHsAiTHE O KOMIUIEKCHBIX COEIMHEHHSX. KOOpIMHAIMOHHOE YKCIIO KOMILIEKCOOOpa3oBaTels.
BryTpeHHss 1 BHEMTHSS cepa KOMIUIEKCOB.

21. HomeHKaTypa KOMIUIEKCHBIX coequHeHni. X 3HaueHue.

22. IloHATHE O HEOPTAHUYECKUX M OPTaHUYECKUX MMOITHMEPax.

23. IloHsATHE O TUCIIEPCHBIX CHCTEMAX.

24. Knaccudukarys XMMHYECKHX PEAKIIUI B OPraHUYECKOW M HEOPIraHMIECKON XUMUH.

25. BHyTpeHHsIs 9Heprus, SHTaIbIHA. TemoBoi 3pPeKT XUMHIECKHX peakiuii. TepMOXUMHIECKUE
ypaBHEHUS. DHTPOIHS.

26. TlonsTre 0 CKOPOCTH peakiuii. PaKkTOpPbI, BAUAIONIME HA CKOPOCTh XUMUUYECKON PEAKIIUH.

27. Karanusartopbl ¥ KaTajin3: TOMO- M TE€TEPOTEHHBIN, MX MEXAHU3MBI.

28. TlousATHE 0 XMMUYECKOM PABHOBECHH.

29. ®akTophl, BIUSAIONIME HA CMEIIECHHE PABHOBECHS: KOHIEHTpAIMs, JaBIEHHE, TEMIEparypa
(npunnun Jle Ilarense).

30. dusuko-xuMHUYECKash NPHPOJA PACTBOPEHHS M PACTBOPOB. B3anMojelcTBHE pacTBOPHUTENS |
PaCTBOPEHHOTO BelllecTBa. PacTBOpUMOCTE BEIIECTB.

31. CriocoObl BbIpaKEeHHs KOHIEHTPAIMK PACTBOPOB: MAaccoBast JIOJIi PACTBOPEHHOIO BELIECTBA
(porieHTHAs ), MOJIIpHASL.

32. Teopust BIEKTPOIMTHIECKOM auccorranui. CTeneHsb IeKTPOIMTHIECKON JAUCCOIMAIMU 1 (ak-
TOPLI €€ 3aBUCUMOCTHU. CuiibHbBIE U CpE€AHUEC DJICKTPOJIMTHI.

33. Mucconmarms Boasl. Bomopoaubiii mokasarens. Cpea BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.

34. T'uaponus coneil, TUIBI TUAPOIU3A.

35. Crenienb okuciaeHus. OKUCICHUE W BOCCTaHOBJICHNE. BakHel e OKUCITUTEH U BOC-
CTaHOBUTEIIH.

36. Kiaccuukamusi OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA.

37. Metoapl cocTaBIEeHUS YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Metos 3iiek-
TPOHHOTO OanaHca. BimsiHue cpejibl Ha MPOTEKaHWE OKUCIUTELHO-BOCCTAHOBUTENLHBIX MTPOIIECCOB.

38. DiekTpoHBIC TOTEHIUANBI. PsiJi CTaHAAPTHBIX 3JIEKTPOIHBIX MOTEHIHAIOB (DIEKTPOXUMHYE-
CKHU PSIIT HAIPSOKEHUIA METAJLIOB).

39. laibBaHUYECKHE DIIEMEHTBI M IPUHIUIIBL MX PAOOTHI.

40. lNanpBaHUYECCKHUE DIIEMEHTBI, TIPUMEHSCMBIC B JKM3HH: CBHHIIOBAs aKKyMYJISTOpHAs Garapes, HU-
KEJIb-KaJIMHEBLBIC 6aTapeH, TOIINIMBHBIC 3JICMCHTHI.

41. DrexTpoiu3 pacIuiaBoB CONEH.
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42. DexTposn3 BOJHBIX PACTBOPOB C HHEPTHBIMH M PACTBOPHMBIMH SIIEKTPOIAMHL.

43. TIpocThIE U CIOKHBIE BEIIECTBA.

44, Okcuppl, UX KIacCu(pUKAIMS, CIIOCOObI MOMYIECHHS U XUMHUYECKUE CBOWCTBA.

45. OcHoBaHMs, UX KJIacCU(UKALHS, CITIOCOOBI MOIYYCHHS 1 XUMUYECKUE CBOMCTBA.

46. Kucnotsl, ux kiaaccudukanus, crnocoObl MOJIy4eHUsI U XUMUYECKHE CBOMCTBA.

47. Cpeanue conu, UX KiIacCH(pUKaLUs, CIOCOOBI OJNYYeHUS U XMMHYECKHE CBOHCTBA.

48. Conu cpenHue, KUCIbIE, OCHOBHBIE U KOMILIEKCHBIE.

49. AM(pOTEpHOCTh OKCHUIOB M THIPOKCHIOB IEPEXOJHBIX METAJJIOB: B3aUMOJICHCTBUE C
KUCJIOTAMU U LIET0YaMH.

50. IMonoxeHnne METAIIOB B MEPHOANYCCKOM CHCTEME H OCOOCHHOCTH CTPOCHHUS HX aTOMOB.

51. TIpocThie BelecTBA — METAUIBI: CTPOCHHE KPHCTAIOB M METAJUTHUESCKAsk XUMUYECKast CBSI3b.

52. TousTHe KOPPO3UH METAIOB. XUMHUYECKas KOPpO3ust. DIeKTpoxumMmudeckas kopposus. Croco-
OBl 3aIIUTHI METAIUIOB OT KOPPO3HH.

53. OGuiue crocoOs! MoNyYeHUst METAIIOB. METAIUTYPIust ¥ €€ BUJIBL.

54. Tonoxenne HemeTawios B [leproandeckoil cucTeMe, 0COOEHHOCTH CTPOSHUS UX aTOMOB. DIIEK-
TPOOTPHLIATEITHHOCTb.

55. HeMmeTauibl — MpoCThIE BEIIECTBA.

56. braropoHsie ra3sl. DIEKTPOHHOE CTPOCHHUE aTOMOB OJIArOPOIHBIX Ta30B U OCOOCHHOCTH MX XH-
MHUYECKUX U (PU3NIECKUX CBOUCTB.

57. Bogopoa. U3otonst Bogopoaa. OKUCIUTENbHBIE B BOCCTAHOBHUTEIbHBIC CBOWCTBA BOJOPO/IA, €TO
HOJTyYeHUE U IPUMEHEHHE.

58. Boza. Ponb BOABI Kak cpenooOpa3yroliero BEMeCTBa KICTKH. JKOIOTHIECKUE acleKThl BOJO-
MOJIb30BaHUSL.

59. Ulenounbie Metamutbl. OOMIAs XapaKTEPHCTHKA IETOYHBIX MeTaioB. [lonydenue, pusndeckue u
XMMHUYECKHE CBOMCTBA IETOYHBIX METAIJIOB.

60. PerynsaTuBHast poJib KATHOHOB KaJIUs U HATPHS B )KMBOM KieTKe. [[pUPOIHBIE COEIMHEHHS HATPHSI
U KaJIMsl, UX 3HaYCHUE.

61. O0was XxapakTepUCTUKA MIEIOYHO3EMENBHBIX METAILIOB. Kanbuuii, ero noiaydyenue, Gpusndeckue
Y XUMHUYECKHE CBOMCTBA.

62. Baxxneiimme coeqMHEHUs Kablks, UX 3HAUCHUE W TpuMeHenue. Kanpuuii B npupoje, ero ouo-
JOTUYecKas poib.

63. Amromunnii. [Toydyenue, GuU3HIeCKre 1 XUMHUYECKHE CBONCTBA ATFOMUHUSL.

64. Baxuelimue coeMHEHNs AIOMHUHMS, MX CBOWCTBA, 3HAYEHWE W NpuMeHeHue. [Ipupoanbie co-
eIMHEHHS ATFOMUHHS.

65. Yruepon u kpemuwmii. [IpocTeie BelecTBa, 00pa3oBaHHBIE 3THMH JICMEHTAMHU.

66. Okcuibl ¥ THAPOKCHUIBI YIIIEPOIA U KPEMHHUS.

67. BaxxHeiimme oy yroibHON U KpeMHHEBOM KUCIOT. CHIIMKATHAS IPOMBIIILICHHOCT.

68. ["anoreHbl — MPOCTHIE BEMIECTBA: CTPOCHUE MOJIEKYJI, XHMUYECKHE CBOWCTBA, MOJTyIEHUE U MPH-
MEHEHHE.

69. BaxHeiinme cCoeIMHEHHUsI TAIOTCHOB, MX CBOWCTBA, 3HAYEHHE W MPUMCHEHHE. [ ajoreHsl B Mpu-
poze. buonornueckas poib rajJoreHos.

70. XanbkoreHbl — mpocTeie BeniectBa. Ajutotponust. CTpoeHHe MOJIEKYIT AJUIOTPOIHBIX MOAU(HU-
KaIMi 1 X cBoiicTBa. [loyueHne n mpuMeHeHne KUCI0po/a U Cephl.

71. XanbKkoreHsl B IPUPOJIE, KX OHOIIOTHYECKAs POITb.

72. CtpoeHre MOJIEKYIIBI a30Ta U aJUIOTPOIHBIX Moaudukaiuii Gpocdopa, ux GpuaMIecKue u XuMude-
ckue cBoiicTBa. BomoponHsie coenunenus a3ota u gocdopa.

73. Oxcusl a3ota u Gocdopa, COOTBETCTBYIONIME UM KMCIOTBI. COJIM 3TUX KUCIIOT.

74. CoiicTBa KUCJIOPOJIHBIX COEIMHEHHH a30Ta u (ocdopa, X 3HAYEHHE W MPUMEHEHHE. A30T U
¢docdop B mpupoze, ux OHOIOrHIYEcKas poib.

75. Yruepon u ero amwiorponus. CBOWCTBA ayUIOTPOIHBIX MOAU(DUKAIKK yriepoia, UX 3HAUYCHUE U
NpPUMEHEHHE.

76. Oxcuibl ¥ THAPOKCHUIBI YTIIEPO/a U KPEMHHSI, UX XUMHUUYECKHE CBOMCTBA.

77. Conu yrombHOW M KPEMHHEBBIX KHCJIOT, MX 3HAUCHHWE W mpuMmeHenue. [Ipupomoobpasyromias
POJIb yriepoaa AJs >KUBOW M KPEMHUS JUISL HEXKUBOW PUPOIBL.
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78. OcobGennoctu crpoenus atomoB d-snementoB (IB-VIIIB-rpymm). Meab, HUHK, XpoM, XKeJ€30,
Maprasel| Kak MpoCThIe BEMIECTBA, X (PUINUECKHEC U XUMHUICCKHE CBOHCTBA.

79. Haxox/ieH1€e TEPEXOJHBIX METAJIOB B IIPUPOJIE, HX TOJYYEHUE U 3HAYEHHE.

80. Coenunenust d->1eMEHTOB ¢ Pa3IMYHBIMU CTETIEHSIMH OKHCIICHHS. XapaKkTep OKCHIOB M THIPOK-
CHJIOB 3THX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEIICHU OKUCJICHUS MeTala.

81. Xumuueckas POMBIIUIEHHOCTh U XUMHYECKHUE TEXHONOIMU. HayuHble MPUHIUITBI XUMHIECKOTO
MIPOM3BO/ICTBA.

82. 3amura okpyKaromei cpeibl 1 OXpaHa Tpyaa IPH XUMUYECKOM IIPOU3BOICTBE.

83. OcHOBHBIE CTaMKM XUMUYECKOTO IPOU3BOICTBA. CpaBHEHKE IPOU3BOACTBA AMMHUAKA M METAHOJIA.

84. Xumuzaiys ceabCKOro X03aiCTBaA M €€ HallpaBJIeHus. Y J0OPEHUS U MX KIacCH(pUKAIIKS.

85. XuMuueckue cpeacTBa 3alIUThl PACTEHUIA.

86. Xumudeckoe 3arps3HeHHE OKPYKAIOMIEH cpeibl. BUOTEXHOIOTHS ¥ TeHHAs HHKEHEPHSL.

87. Xumus u moBceHEBHAs KHU3Hb YesoBeKka. JloManinss anTeka. MoOIIME ¥ YUCTALIME CPEACTBA.
CpenctBa 60pbObI ¢ OBITOBEIMH HaceKOMBIMU. Cpe/ICTBa TUYHON TUTUCHBI U KOCMETHKHU.

88. Xumus u rIa. MapKI/IpOBKI/I YIIaKOBOK MNHIIEBBIX U THTHEHUYCCKUX MNPOAYKTOB U YMEHHUE HUX
YuTaTh.

89. Dkosyorus KuIMIIA.
90. XuMus ¥ reHEeTUKA YeI0BEKa.
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[TorpebHOCTH
B KOPPEKTHPOBKE yKa3a-

Nudopmarnus o BHe-

Hara HUEM COOTBETCTBYIOLINX
Bepky: ©.11.0., . CEHHBIX U3MEHEHUSX
pasznenoB padouei npo-
JOJKHOCTD, TIOJIITUCH
TpPaMMBI
Ha 2021-2022 yu. rox no-
MenpsHukoBa H.B., TpeOHOCTH B KOPPEKTH-
OTBETCTBEHHAA 3a POBKE HET
paspabotky OII o
CIELUATILHOCTH
[Tporokom Ne§

36.02.01, moueHTt
Kadeapsl Tepanuy u
dhapmakosoruu

,LW

or 28.05.2021 r.

Pabouas nporpamma ak-
Tyanu3upoBaHa s 2021-
2022 y4e6GHOrOo To/1a

HCT
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