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1. O0mas xapakrepucTika padoueii nporpaMmsbl 001eo0pa3oBareIbHOM
TUCUMILTHHBI

1.1 MecTO AUCHMILIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ILHOM MPOrpaMMbl
CIlIO

Oo6meoOpazoBatenbHas auciuiimHia OVIL.07 Xumussnsercs o0si3aTebHOM
4acThl0 00I1Ie00pa3oBaTeIbHOIO IHUKJIa oOpa3zoBatenbHOM mnporpammel CIIO B
coorBeTrcTBUU ¢ PI'OC 1o cnemmanpHoct 18.02.14 XumMuueckasgs TEXHOJIOTHUSA
MIPOU3BOJICTBA XMMUYECKUX COSIMHEHUH, CpOK o0ydeHus — 3 roga 10 mecsiies.

1.2. leaun u muIaHupyeMble pe3yJibTaThl 0CBOCHM S AU CIUTIIUHBI

Hean mucuummuael OYIL.07 Xumus: dhopMHpOBaHHE CHUCTEMBl XUMHUYECKUX
3HAHUM KaK BaXXHEHIIEH COCTABJSAIOLIEH E€CTECTBEHHO-HAyYHOM KAapTHUHBI MHUpa, B
OCHOBE KOTOpPOH JieXkaT KIIIOUEBBIC MOHSTHS, (QyHIaMEHTAIbHbIE 3aKOHBI M TEOPUU
XUMHH, OCBOCHHE $f3bIKa HAYKH, YCBOGHHE M MOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IIeHnI T MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C UICTOPUEH UX pPa3BUTHUS
W CTaHOBJICHUS; (DOPMUPOBAHWE M pPA3BUTHC MPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUSl BEIIECTB U XHUMHUYECKUX pEaKIUuh, HEOOXOIUMBIX Uil TPUOOpETCHUS
YMEHHUM OPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUUYECKUX SIBIICHUI, UMEIOIIIUX MECTO
B MPUPOJIE, B MPAKTUYECKOW U MOBCEHEBHOW KU3HU; Pa3BUTHE YMEHUU U CIIOCOOOB
NESATEeIbHOCTH, CBA3AaHHBIX C HAOJIOJEHUEM M  OOBSICHEHHEM XHUMHUYECKOTO
HKCIIEPUMEHTA, COOJI0/ICHUEM MTPaBUII O€30MaCHOr0 OOpAIlEHUS C BEIIECTBAMH.

3agavamMu JUCUUIIIMHBI SBIISFOTCA:

- (opmMupoBaHHE TOHUMAHUS 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SIBJICHUM B OKPYKAIOWIIEHU CPEJIe, a TAKIKE UX CBSI3b C IETOCTHON HAYYHOU
KapTHUHOW MHUpA U IPYyTUMU €CTECTBEHHBIMU HayKaMu;

- pa3BHUTHE yMEHHUS COCTaBJIATH (DOPMYIJIBI HEOPTAHMUECKUX W OPraHHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIIHNM, OOBIACHATh UX CMBICI, HHTEPIPETUPOBATH
pPEe3yIbTAaThl XUMUYECKUX IKCIIEPUMEHTOB,

- (opmupoBaHME  HABBIKOB  TPOBEACHUS  MPOCTEUINNX  XUMHYCCKHUX
OKCIEPUMEHTAbHBIX ~ MCCIEAOBAaHUNA €  COONIOJIGHUEM TIpaBUi  OE€30IacHOro
oOpallleHHs C BEeIIeCTBaMU U JIabOpaTOpHBIM 000PYI0OBAHUEM;

- pa3BUTHE YMEHHUS HaXOAWTh, aHAJTU3UPOBATH U HUCIOJIL30BaTh WH(OpPMAIIUIO
XUMHUYECKOTO XapakTepa M3 Pa3IMyHbIX HH(GOPMAIMOHHBIX HCTOYHUKOB, BKJIIOYas
y4eOHYIO JTUTEPATYPY, HAyUHbIE MyOIUKAIMA U UHTEPHET-PECYPCHI;

- (hopMHpOBAaHNUE YMEHHUS MTPOTHO3UPOBATH MOCIEACTBUS CBOCH JESITEIIbHOCTU U
XUMHUYECKUX TPHUPOIHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX IPOIECCOB, YUYUTHIBAS
BO3MOKHbBIE SKOJIOTUYECKHE U COLIMAIbHBIE BO3/ICHCTBUS;

- (hopmupoBaHHE MOHUMAHUE 3HAYUMOCTH JTOCTHXKCHHN XUMUYECKOW HAYKU H
TEXHOJIOTUMA JJI1 pPa3BUTHSA COIMAIILHOW M TIPOM3BOJCTBEHHOU cdep ¢ yMEHHUEeM
MIPUBOJIUTH MPUMEPHI UX TPUMEHEHUS B PA3TMYHBIX chepax KU3HU.

Iliianupyemsie pe3yJibTaThl OCBOCHUA 001eoOpa3oBaTeIbHOI
aUcHUIUIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHOBe DPI'OC COO. Ocoboe



3Ha4YeHHEe TUCIUIUTMHA uMeeT npu popmupoBanuu u pa3sutun OK 1; OK 2; OK 4; OK
7, 11K 2.2, IIK 2.3, I[IK 4.1.

Ta6numna 1. [Inanupyembie pe3yabTaTbl OCBOSHUS TUCIUILUIMHBI

Koa u HauMeHoBaHue Ymenust 3Hanua IpakTHyecKknii ONbIT
¢opmupyembix
KOMIeTeHIni
OK 1;0K2; 0K 4; 0K | - BJIAJICTh CUCTEMOH | - 0 XMMHUYECKOM | - BIIQAEHUS OCHOBHBIMH
7, [IK 2.2, TIK 2.3, TIK | xuMUUeCcKHX 3HaHHWM, KOTOpas | COCTaBISIOLICH METOoJaMH Hay4qHOTO
4.1 BKJIIOYAET: OCHOBOIOJAralolUe | €CTECTBEHHOHAYYHOU MO3HAHUSA BEIIECTB U
MTOHATHS (XUMHYECKUH 3JEMEHT, | KapTHHBI MHDpA, pONH | XUMHUYECKUX  SIBIICHUH
aToM, DJIIEKTPOHHAs O0O0JIOYKA | XFUMHUHU B Mo3HaHuM | (HaOIroACHHE,
aToma, s-, p-, d-DIEKTPOHHBIE | SBICHUN TIPUPOJIBL, B | U3MEpEHHE,
opOuTanu aTOMOB, WOH, | GOPMUPOBAHWU MBIIUICHUS | SKCIIEPUMEHT,
MOJIeKyJIa, BAJIEHTHOCTH, | U KYJIBTYPHl JHYHOCTH, €€ | MOICITHUPOBAHUE)

NIEKTPOOTPHULIATENBHOCTD,
CTCIICHb OKHCJICHUA, XUMHUYCCKas
CBSI3b, MOJIb, MOJISIPHas Macca,
MOJIIPHBIH 00BEM, YIJIEPOHBIN
CKEJIET, (yHKIIMOHAIbHAS
Tpylna, pajavkai, H30Mepus,
H30MEpbl, TOMOJIOTHUECKHH Psil,
TOMOJIOTH, YTIIEBOJIOPO/EL,
KHCJIOPOZ- M a30TCOJCprKalue
COEIMHEHNS, OGuonornyecku
aKTHBHBIC BeIeCTBa (YIJICBOIBI,
KUPBI, Oenkm), MOHOMED,
MOJMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOIJIEKYJIIPHBIE
COCIMHEHUs, KpUCTAUINYecKas
pCeUICTKaA, THUIIBI XUMHNUYECKUX
peakumii (oxucIUTENHHO-
BOCCTaHOBHTEIIbHBIE, 9K30-U
SHJIOTEPMHUYECKHE, peakuuu
HOHHOTO  OOMEHa), pPacTBOp,
IEKTPOJIUTHI,  HEAIEKTPOJINTHI,
NIEKTPOIUTHYECKAS
JCCOLUAIIHS,
BOCCTaHOBHTEITb,
XUMHUYECKOU
XUMHUYECKOEC
TEOpUH U
XMMHYECKOTO
OpraHUYeCcKuX
Bytneposa,
3JIEKTPOIUTUYECKOM
JVCCOLMALNN, TEePHOANIECKUH
3akoH JI.1I. MenneneeBa, 3akoH
COXpaHECHHUS MAacChI),
3aKOHOMEPHOCTH,
CHMBOJIMUECKUH  SA3BIK XHMUH,
(aKTOJIOTMYECKUE CBEICHHUS O
CBOMCTBAX, COCTaBe, IOJYYCHUU
n 0e30IacHOM HCIOJIb30BaHUH
Ba)XHEHIINX HEOPraHWYeCKUX H
OpPraHMYeCKUX BEIIECTB B OBITY H

OKHUCITUTETIb,
CKOpPOCTb
peakuuu,

paBHOBECHE),

3aKOHBl  (Teopus
CTpPOEHUS
Bemects  A.M.
Teopus

HpaKTH‘IeCKOﬁ JCATCIBbHOCTHU
YCJIIOBCKA

- BBIABJIATH XapaKTCPHBIC
IIPU3HAKU n B3aMMOCB3b

N3YyYCHHBIX HOHXTHﬁ, IIPUMEHATH
COOTBETCTBYIOMINE MOHATHA NPHU

(hyHKIIMOHATTBHON
IPaMOTHOCTH,
HEOO0XOAUMOMN IS pelIeHus
NPaKkTHYECKUX  33ja4 |
9KOJOTUIECKH

000CHOBaHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBI0 U
MPUPOAHOH Cpene

- METOAWKH TPOBEACHHS
aHaJM30B U PACUETOB

- HOpMaTUBHBIC TPEOOBAHUS
K Ka4eCTBY ChIPbsl, TOTOBOI

MPOYKIUH
- TEOPETHYCCKHE OCHOBBI
METOJI0B aHaam3a
XUMHUYECKHUX BEIECTB

- ¢dusmueckne u
XUMHYECKHE CBOMCTBa
OpraHUYEeCKUX BEIECTB

- METO/bl  MOJyYCHHS
OpPraHUYeCKUX BEUISCTB H
CIIOCOOBI BBIIEIICHUS
OCHOBHBEIX M  IOOOYHBIX
MPOJYKTOB

- TIPOBE/ICHUS aHAIM30B
CBIPbs, MaTepHAIOB W
TOTOBOM HIPOAYKIHH
Ppa3IMYHBIMU METOJaMU
- BeIeHMd OKypHaia
pe3yJIbTaToOB AHAINU30B

- MOJIb30BAHUS
CIIPAaBOYHOMU u
HOPMAaTHBHOM
JUTEPATYPOI

- 00paboTKH
pe3yJIbTaTOB aHAJIU30B;
OLICHKH pe3yJIbTaToB
aHaJIN30B

- BBINOJTHEHUS
pacuyeToB pacxona
CbIpbsl, MAaTEpPHAJIOB,
3Hepruu




OIMMCAaHUU CTPOCHUA U CBOICTB

HEOPraHUYECKUX H
OpraHuYecKuX BEHIECTB W UX
MIpeBpalleHul; BBISIBIISITh
B3aMMOCBSI3b XUMHUYECKHUX
3HAaHUN C MHOHATUSIMH u
MPECTaBICHUAMU JIPYTrUxX
€CTECTBEHHOHAYYHBIX
TIpEIMETOB

- HCHOJL30BaTh HAWMEHOBAHHUSA
XHUMHYECKHUX COeTUHEHUH
MEXAYHapOJHOTO COro3a

TEOPETUYECKON U TMPUKIAJTHON
XMWY U TPUBHAJIBHBIC HA3BAHUS
BOXHEHIINX BEUIECTB (ITUJIEH,
alleTHIeH, TIHLepuH, QeHo,

dbopmanbaeru, YKCyCHast
KHCJIOTa, TJUIWMH, YrapHBIA ras,
VIJICKUCIBIA  Tras, aMMHaK,

ramieHasl WM3BEeCTb, HeramieHas
U3BECTh, IUTBEBAas cOlNa H
IPYTHX), COCTABIATH (POPMYIIBI

HEOPraHUYECKUX u
OpraHuYecKux BEIIECTB,
YPaBHEHUS XUMHUYIECKUX
peakiui, OOBSACHATh MX CMBICIH,;
MOATBEPKIATh XapaKTepHbIE
XMMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLLIMMHU
JDKCHEPUMEHTAMU W 3alHUCSIMHU
ypaBHEHUI XUMHYECKHUX
peakumii

- yCTaHaBJIMBATh
MIPUHAIEKHOCTh H3YYEHHBIX
HEOPraHUYECKUX u
OpraHUYeCcKuX BEIIECTB K
ONpeIeJICHHBIM Kj1accam u
rpynmnam COCIMHEHUH,
XapakTepus3oBaTb KX COCTaB M
BaKHEHILINE CBOICTBA;

OIIPEETIATh BBl XUMHYECKUX
CBsi3el (KOBaJEHTHAs, WOHHAs,
MeTaJUIMYecKas,  BOJOpOJHas),
THUIIBI KPUCTAJUTHICCKUAX
penreTox BEIIECTB;
KIIACCU(PHUITUPOBATh XUMIYECKHUE
peaxmun

- TpPOBOOUTH  PacCYeTsl IO
XUMUYeCKUM  dopMmysiaM  H
YpaBHCHUAM XUMHNUYECKUX
peakuuii ¢  UCHOJIb30BAaHHUEM
(busnueckux BEJIMYMH,
XapaKTepU3yIOINX BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI:
Maccel, oObeMa (HOpMaJbHEIC
YCIIOBHSA) Ta30B, KOJIUYECTBA
BEIIEeCTBA; HCTIOH30BATh
CHUCTEMHBIE XMUMHWYECKHE 3HAHUS
Ui TPUHATHS — pemIeHHd B
KOHKPETHBIX KI3HEHHBIX
CUTyalusXx, CBA3aHHBIX C
BCHICCTBAMHU 1 UX IPUMCHCHUEM
- IUJIAHUPOBATH W  BBINOJIHATH




XUMHYECKHHA SKCIEPUMEHT
(mpeBpamieHnss  OpTaHHYECKUX
BEIIECTB  NPH  HAarpeBaHUW,
HOJyYeHHEe STHICHA U M3YyYCHHE
€ro  CBOWMCTB, Ka4yeCTBCHHEIC
peaxunu Ha JIbJIETH/IbI,
Kpaxmaj, YKCYCHYIO KHCIIOTY;
JICHATYpaIHs OeIKoB npu
HATPCBAaHWHU, IIBETHBIC PEaKIUH
0ETKOB; TPOBOIOUTH  PEAKIHH
HOHHOTO OOMEHa, OmpenesITh
Cpeoy  BOIHBIX  PacTBOPOB,
KauyeCTBEHHBIE  pEeakIuu  Ha
cynbdar-, KapOOHAT- U XJIOPUA-
AHUOHBbI, Ha KaTUOH aMMOHU,
peuiaTb OKCIICPUMEHTAJIbHBIC
3amaun mo temaMm "Metamasl" U
"HemeTasuisl") B COOTBETCTBUH C
MpaBHIJIAMH TEXHUKA
0€3011acHOCTH TIpH OOpAILEHNH C
BemecTBaMH W J1abOpaTOPHBIM
0o0OpyIOBaHUEM; TPEACTABIATH
pe3yIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (GopMe 3alucu
YpaBHEHHHA  COOTBETCTBYIOIINX
peakmmmii W GopMyIHUpOBaThH
BBIBO/IbI Ha OCHOBEC OTUX
pe3yJbTaToB

- aHaJM3UpOBATH XHUMHUYECKYIO
HHPOPMALMIO, TOJY4YaeMylo H3
pasHBIX HCTOYHHKOB (CpPEICTB
MaccoBOil WHPOpPMALUH, CETh
WnTepHeT u npyrue)

- coOronaTe TIpaBwiIa
9KOJIOTHYECKH IIeJIECO00Pa3HOTO
MOBeNleHNsI B OBITY W TPYIOOBOIt

JIeATEILHOCTH B HeasIxX
COXpaHEHHsI CBOETO 37I0POBbSI H
OKpYyXKarouieu HIPUPOAHOMI
Cpeﬂbl; y‘iI/lTLIBaT]) OIIACHOCTH
BO3JICHCTBHS Ha JKHUBBIE
OpraHu3Mbl ONpEeEIeHHBIX
BEIIECTB, IIOHUMAs CMBICIT
nokasareist MpeaeIbHON

JIOITyCTUMOHN KOHIIEHTPAIHN

- TIOJB30BATHCS MPHOOpPAMU IS
MPOBENICHHS PA3IMYHBIX METOIOB
aHaJIM3a u HUCTIBITAaHUN

XUMHUYCCKHUX BCIICCTB

2. CTpyKTypa M coaepxxanue o0ueodpa3oBaTeJIbHOM TUCIHUIIIMHBI

2.1. O0bem yueOHOI JUCHMILIMHBI U BUAY Y4e0HOH PadoThI

Tabnuna 2. PacnpeneneHue TpyA0eMKOCTH TUCITUTIIMHEI 10 BUAM y4eOHOM paboThI

Buj yueOHoii padoThl

O06beM B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl IMCIUIIMHBI 144
OcHOBHOE coiepKaHue 58
B tom uncre:

Teopernueckoe odydenue (TO) 20




[Ipaktraeckue 3aastust (113) 19
Jlaboparopusie 3ansTus (JIP) 20
CamocTosiTesibHas1 pa6oTa 21

B Tom uucne:

Kypcosas pabora

He mpexycmoTtpeHo

Jpyrue BUABI CaMOCTOATEIHLHON paOOTHI 21
IIpome:kyTOUHAs aTTeCTallUs 8
JuddepenumpoBannblii 3aueT 2
DK3aMeH 6
Jpyrue Buapl IpOMEKYTOYHOH aTTecTalluu He npexgycmotpeno
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE 57
B ToM unce:

Teopernueckoe o0ydeHue 19
[TpakTrueckue 3ansatus (113) 18
JlaGopaTopusie 3anstus (JIP) 19
UTOIo 144

2.2. TemaTu4yeckuii IJIaH M COAEPKAHUE U CITUTIUHBI

2.2.1. TemaTnyecKui 1jian

Tabnuna 3. Conepxanue yueOHOTro MaTepuana

Ne HaunMeHoBaHMe pa3iejioB U TEM Ob6bem | TO 3 JIP Cp Dopmupyemble
4acoB KOMIIeTeHIIUH
1 |Pazpen 1. TeopeTuueckrue OCHOBbI XUMUU 25 7 5 9 4 |OK1;0K2;0K4; OK 7,
MK 2.2, 1IK 2.3, [IK 4.1
Tema 1.1 OcHOBHBIE XUMHUUECKHE TIOHATHUS U 2,5 1 1 0,5
3aKOHBI, CTPOCHUE aTOMOB XUMHUYECKHIX
2JIEMEHTOB
Tema 1.2 [lepuoauueckuii 3aKoH U 2,5 1 1 0,5
[Mepuonnyeckas cucreMa XUMHYECKUX 3JICMEHTOB
. Y. Menpeneesa, UX CBS3b C COBPEMEHHOM
TEOpUEN CTPOEHHSI aTOMOB
Tema 1.3. CTpoeHHe BemecTBa U IpUpoa 2,5 1 1 0,5
XUMHYECKON CBsI3U. MHOTOOOpa3ue BEmecTB
Tema 1.4. Kiaccuduxanus, 1 HOMEHKJIATypa 2,5 1 1 0,5
HEOPTaHMYECKUX BEIICCTB
Tewma 1.5. TUnbl XUMUUYECKUX peaKIUN 4.5 1 3 0,5
Tema 1.6. CKOpOCTh XUMHYECKHX PEAKITHMA. 5,5 1 1 3 0,5
XuMHYecKoe paBHOBECHE
Tema 1.7. PacTBOpBI, TEOPHSI INEKTPOIUTUIECKOI 5 1 3 1
JIUCCOIMALINN U HOHHBIA OOMEH
2 |Paznen 2. Heopranndeckas XUMus 24 9 6 6 3
Tema 2.1. OU3NKO-XUMHUYECKHE CBOHCTBA 9 3 2 3 1
HEOPTaHMYECKUX BEIIECTB
Tewma 2.2. UneHTHQUKANNAS HEOPTAaHTYECKIX 9 3 2 3 1
BEIIIECTB
Tema 2.3. IIpow3BOACTBO HEOPTAHUICCKIUX| 6 3 2 1
BEIIeCTB. 3HAUCHNE U MPHMEHEHHE B OBITY U HA|
MIPOU3BOJICTBE
3 |Pazgen 3. TeopeTnyecKkie OCHOBBI OPraHMYECKON 5 2 2 1




XUMHH

Tema 3.1. Knaccudukamus, CTpoeHHe U 5 2 2 1
HOMEHKJIATypa OPraHMYeCKUX BEIECTB
4 |Pa3nen 4. YrneBogopoasl 10 4 4 2
Tema 4.1. YrmeBomopoabl M HX MNPUPOIHBIE 3 2 1
HMCTOYHUKHU
Tema 4.2. ®OuU3HUKO-XUMHYECKHE  CBOMCTBA 7 2 4 1
YIJICBOJIOPOIOB
5|Pasnen 5. Kucnopongocoaepxaiiue opraHu4eCKHe 9 4 3 2
COCANHCHUS
Tewma 5.1. Ciuptsl. DeHon 1,5 1 0,5
Tema 5.2. Anpneruzpl. KapOoHOBBIC KHCIOTHI 1,5 1 0,5
CroxHble 3¢HpbI
Tema 5.3. YraeBonsl 1,5 1 0,5
Tema 5.4. Owusuko-xmMmuyeckue cBoikctBa 4,5 1 3 0,5
KHCJIOPO0COACPIKALIIX OpPTraHUYECKUX
COEIMHEHUN
6 |Pazmen 6. A3soTocoiepikaliye OpraHuYecKUe) 5 2 2 1
COEMHEHUS
Tema 6.1. AMHHBL. AMHMHOKHUCIIOTEIL. beaku 5 2 2 1
7 |Pazpen 7. BRICOKOMOJIEKYJISIPHBIE COSIMHEHUS 5 2 2 1
Tewma 7.1. [Tmactmaccel. Kayayku. Bonokna 5 2 2 1
8|Pa3men 8. Xumus B OBITY W TIPOM3BOJCTBEHHOM 12 4 6 2

JIEATENBHOCTH YEJI0BEKA
Tema  8.1. Opranmyeckiue  BemecTBa B 6 2 3 1
JKH3HEACATENLHOCTH 4elloBeKa. [Ipou3BOACTBO H
MIPUMEHCHUE OpPraHUYECKHUX BEIIECTB B

MPOMBIIICHHOCTH
Tema 8.2. XuMuYecKHe  TEXHOIOTHH B 6 2 3 1
MMOBCE/IHEBHOU u poheCCHOHATBHOM
JISITETIbHOCTH YEJIOBEKA

9|Paznen 9. UccrnenoBanue u xuMudeckuit ananus 41 5 11 20 5
00BEKTOB TEXHOChEPHI
Tema 9.1 OcHOBBI J1a0OPaTOPHOI IPAKTUKH B 8 1 2 4 1
npodeccHOHAIBHBIX JIA00PaTOPHSIX
Tema 9.2 Xumuueckuid aHadu3 TEXHUYECKUMH] 8 1 2 4 1
BOJIBI
Tema 9.3. Xumnueckuil aHaius Bo3ayxa 8 1 2 4 1
Tema 9.4. Xumunueckuii aHanu3 mpod mMarepuanos 8 1 2 4 1
CTPOUTEIBHO-PECTABPALIIOHHON JIESITENBHOCTH U
nu3aiHa
Tema 9.5. MccnenoBanne 00bEKTOB TEXHOCHEPHI 9 1 3 4 1
IIpome:kyTOUYHAsI aTTeCTAINSA 6

Bcero Ha TMCHUITHHY 144 39 37 39 21

2.2.2. Coapepxxanue QJUCHUILIMHBI

Paznen 1. Teoperuueckne 0CHOBbI XUMUM

Tema 1.1. OcHOBHbIE XHUMHYECKHE TIOHSITHUS W 3aKOHbI, CTPOCHUE aTOMOB
XAMHUYECKUX IJIEMEHTOB

XHUMHUYECKHI 37eMEeHT. ATOM. SApo aroma, M30TOIbI. DJIEKTPOHHAs 000JIOYKA.
DHepreTuuecKrue ypOBHH, MOMYPOBHH. ATOMHBIE OpOWTaNH, S-, p-, d- SIEMEHTHI.
OcoOeHHOCTH pacTpeneieHus] JJIEKTPOHOB TIO OpOWUTaIsiIM B aroMax >JIEMEHTOB
MEPBBIX YETHIPEX NEPUOAOB. OJIEKTpOHHas KoHdurypaius aTtomMoB. (OCHOBHBIE
XUMHYECKHUE 3aKOHBI

Tema 1.2. Ilepuonnueckuii 3axkoH u Ilepuomgmyeckass cucTeMa XHMHYECKHUX
anemeHTOB /. 1. MenaeneeBa, nx CBsi3b C COBPEMEHHON TEOPUEN CTPOCHHUSI AaTOMOB



[lepuonnueckas cucrema xumuueckux sneMeHToB J[.MI. MenaeneeBa. CBsA3b
MEPUOJINYECKOr0 3akoHa M llepmogmueckoll CUCTEMBl XMMHUYECKUX 3JIEMEHTOB C
COBPEMEHHOW TEOpHUEN CTPOEHHS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWMCTB
XUMUYECKHUX IJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CI0KHBIX BEIIECTB IO TPyInam
u nepuoaam Ileproandeckoil CuCTeMbl. 3HAYEHNUE NEPUOAUYECKOTO 3aKOHA U CUCTEMBbI
xumuueckux 3smemeHToB .M. Menaeneesa B pa3BUTHHN HAYKHU.

VYCTaHOBIIEHUE CBSI3U MEXKJIY CTPOCHHUEM aTOMOB XHWMHYECKHUX OJJIEMEHTOB U
MEPUOANYECKUM H3MEHEHUEM CBOMCTB XUMHUYECKUX JJIEMEHTOB M UX COEAUHEHHI B
COOTBETCTBHM C ToJo)keHHeM llepuonnueckoit cucteMbl. PemieHue mnpakTHKO-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTePU3ALUI0 XHUMHUYECKHUX
AJIEMEHTOB «MeTalmnyeckre / HeMeTaJUTMUeCKIE CBOMCTBA XMMUYECKUX IJIEMEHTOB B
COOTBETCTBUHM C HUX DJJEKTPOHHBIM CTPOCHUEM M IIOJOXKEHHUEM B IEPUOAUYECKOU
CHUCTeMe XMMHUuUecKux ayeMeHToB /.M. MenaeneeBa

Tema 1.3. Crpoenue BemecTBa W IpUpOJa XUMHUUYECKOHM cBsi3u. MHOroobpasue
BEIIECTB

Ctpoenue BelecTBa. XUMUYECKas CBsA3b. Bubl XuMuueckoil ¢Bsizu (KOBaJICHTHAs
HEMoJsIipHAsE W TOJISIpHAsi, HMOHHAs, MeTaindyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBQJICHTHON XMMUYECKOU CBsI3U (OOMEHHBIN M JOHOPHO-aKIenTOopHbIN). Bonopoanas
CBA3b. BaneHTHOCTb. OneKTpooTpuuaTenbHOCTh. (CreneHb oOkucieHus. HoHsl:
KaTUOHBI U AaHUOHBI

Tema 1.4. Knaccudukaiius, 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB

Knaccudukanus Heopranumueckux BemecTB. HoMeHKIaTypa HEOpPraHUYeCKHUX
BellecTB (OKCHU[IbI, THAPOKCHIBI, KHUCJIOTHI, COJIM). BemiecTtBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUS. ATperatHble COCTOSIHUS BemlecTBa. Kpucramnueckue u
amop(dHBIe  BemecTBa.  3aKOH  TOCTOSHCTBA  COCTaBa  BEHIECTBA.  [HIIbI
KPUCTAINIMYECKUX PEHIETOK (aTOMHAasi, MOJICKYJISIpHAsi, WOHHAs, METaJIn4yecKas).
3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIMA KPUCTATUIMUYECKON PEIIETKH

Tema 1.5. TUnbl XUMUYECKUX pEAKIIAMN

Xumuyeckass peakuus. Krnaccudukarus M TUNBI XUMHYECKUX pEaKIUid B
HEOPraHMYECKOW W OPraHMYeCKON XHMHUHU. 3aKOHBI COXPAaHEHHS MacChl BEIIECTBA,
COXPAHEHHSI U TPEBPAIICHUS] SHEPTUHU MPU XUMUYECKUX peakiusax. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU (YypaBHEHHUS OKHUCJICHUS-BOCCTAHOBIICHUS, CTENEHb
OKHUCJICHHUSI, OKUCIIUTENb U BOCCTAHOBUTEND, ITPOIIECCHI OKUCIICHUSI U BOCCTAHOBIICHUS,
BOKHEUIIME OKHUCIUTEIM W BOCCTAHOBUTEIM, METOJ JJIEKTPOHHOTO OaslaHca,
AJIEKTPOJIU3 PACTBOPOB M PACIUIABOB BELIECTB, OKUCIHUTEIBbHO-BOCCTAHOBUTEIIBHbIC
peakuuu B TOPUPOAE, NPOU3BOACTBEHHBIX IIPOLECCAX M KUZHEACATEIbHOCTH
OpraHU3MOB)

Tema 1.6. CKOpOCTh XUMHUUYECKUX peaKIUl. XMMUYECKOE paBHOBECHE

CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT pa3IW4YHBIX (AKTOPOB: TMPUPOJIBI
pearupyonmx BEIIECTB, KOHLUCHTPAUWUHU PEArupyIOLIMX BEIIECTB, TEMIIEPATYPHI U
TJIOMAN PEAKITMOHHONW MOBEPXHOCTU. TeruioBbie A((HEKTh XUMUYECKUX PEAKITUN:
9K30- U PHAOTEpMHUYECKHE peakiuu. OOpaTUMbIe peakiui. XUMUYECKOe PaBHOBECHE.
@dakTOphl, BIMSIIONIUE HAa COCTOSHUE XUMHUYECKOTO paBHOBecHs! (KOHIIEHTpaIUs
peareHTOB WJIM MPOAYKTOB peakinu, 1aBjieHue, temmeparypa). [Ipunmun Jle [llarense

Tema 1.7. PacTBOpBI, TEOPHS AICKTPOTUTHICCKON TUCCOIUAIIMN U MOHHBIN OOMEH



PactBOopsl. Buasl pacTBOpOB 1O COAECPKAHUIO PACTBOPEHHOIO BELIECTBA.
PactBopumocTts. [loHsiTHe O AucnepcHBIX cucremax. VICTMHHBIE W KOJUIOUIHBIC
pactBopbl. MaccoBasi 107151 BeniecTa B pactBope. [IoHsATHE 0O BOAOPOIHOM MOKA3aTelIe
(pH) pactBopa. DnekTpoautuyeckas nuccounanusi. CuiabHbIe U clia0ble SJIEKTPOIUTHI,
HEIJIEKTPOIUTHI. Peakiinm noHHoro oomMeHa

Paznen 2. Heoprannueckasi XuMust

Tema 2.1. ®U3UKO-XMMHUYECKHE CBOMCTBA HEOPTAHUYECKHUX BEILIECTB

Meramnel. Ilonoxkenne MeramnoB B Ilepuogumyeckoid cUCTEME XHUMUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUSI JJIEKTPOHHBIX O0OJOYEK aTOMOB METAaJIJIOB.
O6mue ¢uznveckue coiicTBa MeTaioB. CIUIaBbl METAIOB. DIIEKTPOXUMUYECKUN
pSAI HANpPSHDKEHUM METaIoB. XMMHUUYECKUE CBOMCTBA BaKHEWMIIMX METAUIOB (HATpUH,
KaJIM, Kalabl[Uid, MarHui, aTlOMUHUHN, [IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHECHUH.
O61ue ciocoObl momydeHus MeTauioB. [I[pumeHeHe MeTasioB B OBITY U TEXHUKE

Hemeraiuel. Tlonoxenne HemeraiuioB B llepmonnueckol cUCTEME XMMHUYECKUX
sanementoB J[.MI. MeHneneeBa M OCOOEGHHOCTH CTpOeHUsS aToMoB. Dusznyeckue
CBOMCTBa HEMETAJUIOB. AJITOTPOINHS HEMETAUIOB (Ha MpUMEpe KHUCIOpOjaa, Cephl,
dbochopa u yriuepoaa). XUMHUYECKHME CBOWCTBA U TMPUMEHEHHE BaKHEUIIMX
HEMETaIOB (TajoreHoB, cephl, a30Ta, ¢ocdopa, yriaepoaa W KpeMHHUS) U HX
COCIMHEHUN (OKCHUIIOB, KHUCIOPOACOJEPKAIUX KHUCIOT, BOJOPOIHBIX COECIMHEHHI).
[IpuMeHeHnE Ba)KHENIIIMX HEMETAUIOB U X COCTMHEHUI

XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEHIECTB (OKCHUJOB,
TUAPOKCUIOB, KUCIIOT, coyieil u Ap.). ['eHeTnueckass CBsi3b HEOPraHMYECKUX BEIIECTB,
MpUHAJICKAIIMX K Pa3IUYHBIM KjlaccaM. 3aKOHOMEPHOCTM B W3MEHEHHHM CBOWCTB
MIPOCTBIX BEIIECTB, BOAOPOAHBIX COETUHEHUI, BBICIIIMX OKCUIOB U THAPOKCUIOB

Tema 2.2. Unentudukanust HEOpraHMUECKUX BEIIECTB

CocraBneHue ypaBHEHHWH peakiuii oOHapyxkeHus kaTuoHoB [-VI rpynm wu
AHUOHOB, B T.4. B MOJICKYJISIpHOH W WOHHOW (opmax. Peaknmm oOHapyx eHUS
HEOPTraHUYECKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPYKAIOIIEH Cpeibl

Tema 2.3. IIpou3BOACTBO HEOPraHUYECKUX BEMIECTB. 3HAYCHUE U NMPUMECHEHUE B
OBITY M Ha IPOU3BOJICTBE

OOmue mnpencTaBieHrs O MPOMBIIUIEHHBIX CHOCO0aX MOJYYEHHS XUMUYECKUX
BEIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMMAKa, CEPHOM KUCIIOTHI). YepHas U 1BeTHas
Metaiuryprud. [IpakTuueckoe TpUMEHEHHUE 3JIEKTPOIU3a IS MOJIYUYEHHUS IIEJTOYHbIX,
HIEJIOYHO3EMENBHBIX ~ METAUIOB W amoMuHuA. CTekno W CHIMKaTHas
MPOMBITIUIEHHOCTH. [Ipo0iema 0TX0/10B ¥ TOOOYHBIX TPOTYKTOB

Pa3znen 3. Teoperuueckne 0OCHOBbI OPraHM4YeCKOl XUMUM

Tewma 3.1. Knaccudwukarus, cTpoeHuE 1 HOMEHKJIATYpa OPraHNYECKUX BEIIECTB

[Ipenmer opraHnyeckod XHMHH: €€ BO3HHUKHOBEHHE, PA3BUTHE W 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB W MarepuanoB. Teopus CTpOEHUS OPraHUYECKHUX
coenuHennii A.M. bytnepoBa, e€ ocHOBHbIe TNOJIOKEHUS. CTPYKTypHbIE (POPMYIIbI
OpraHM4ecKuX BeulecTB. ['oMonorus, uzoMepusi. XuMUYECKasi CBSA3b B OPraHUYECKHUX
COEJIMHEHHUSIX: KPAaTHBIE CBA3H, G- U TT-CBS3H.



[IpencraBnenne o kimaccuukamuu OpraHUYecKUx BemlecTB. HomeHkiaTypa
OpraHMYEeCKUX COEAMHEHUH  (CUCTeMaTWyeckas) MW  TpPUBUAJIbHBIE  Ha3BaHUs
BAKHEHUILINX MPEACTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB

Pa3znen 4. YrieBoaopoasbl

Tema 4.1. YrneBogopopl ¥ X NPUPOAHBIE HCTOUHUKHU

[IpenenbHbIE yIiIeBOJOPOABI (AJIKaHBI): COCTAB U CTPOCHHUE, TOMOJIOTUYECKUN PSII.
Metan u 3TaH: cocTaB, CTpOeHHE, (PU3MUYECKHE M XMMHUYECKHE CBOMCTBa (peakuuu
3aMEUIECHUs U TOPEHUS ), HAXOXKICHUE B IPUPOJIE, ITOTYUYECHHE U IPUMEHEHUE

HenpenenbHble yIiieBo10POIbl (AIKEHbI, aTKaIUEHbI, aJIKUHbI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psiji. DTUIIEH U NPOIMUIICH: COCTaB,
CTpoeHue, (Qusnyeckue ©W XUMHUYECKHE CBOMCTBA (PEaKIMU TUIPUPOBAHUA,
raJloreHUPOBaHMS, THUAPATAIIMU, OKHCICHUS M TOJUMEPHU3AlNKN) TOJIyYEeHUEe U
MIPUMEHEHHUE.

Anxaguensl: Oyrtaamen-1,3 u merunOyrtaaueH-1,3, XuUMHYECKOe CTpPOCHHE,
CBOMCTBa (peakiusi MOJUMEpU3alliU), NpUMEHEHUE (IS CHUHTE3a MPUPOIHOTO H
CUHTETUYECKOTO KayuyKa U PEe3UHBI).

AJKHHBI: COCTaB MU OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUU pAl. ALETUJIEH:
COCTaB, XMMHUYECKOE CTpOCHHE, (PU3MyYecKkue W XHUMHYECKHE CBOWCTBA (peaxkuuu
TUIPUPOBAHUS, TAIOTCHUPOBAHUS, TUpATAIMN TOPEHUS), OJIyYeHHE U MPUMEHEHUE
(MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsl CBAPKU U PE3KH METAJIJIOB)

ApoMaThyecKue YTIEeBOJOPObl (apeHbl). beH301 U TONYyOd: cOCTaB, CTPOCHHE,
bu3nUecKkue W XUMUYECKUE CBOMCTBA (PEAaKIMU TaJOTC€HUPOBAHUS W HUTPOBAHMS),
MOJIyYeHHE U TMpUMEHeHHe. TOKCMYHOCTh apeHOB (BIMSHHME O€H30Ja Ha OPTraHu3M
yenoBeka). ['eHeTudeckass CBs3b MEXAY VYIVIEBOJOPOJAMH, IPUHAMICKAIMUMHA K
Pa3JIMYHBIM KJIaccaM.

[TpupoaHbIE UCTOYHHUKHN YTIEBOAOPOIOB. [Ipupoanblii Ta3 U MomyTHBIC HEDTSIHBIC
razel. Hedte m eé mpomcxoxacHue. CrocoObl mepepaOOTKu HePTH: IIESPETOHKa,
KPEKHUHT (TepMUYECKH, KaTalTuTu4eckuit), muponus. [Iponykrel nepepadoTku HedTH,
WX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KaMEeHHBIN yrojib U MPOAYKTHI €T0
nepepadboTKu

Tema 4.2. ®U3UKO-XUMHYECKHE CBOMCTBA YIIIEBOJIOPOIOB

TpuBuanbHas U MEXAyHapOIHAs HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI
MOJIyYEHHUSI YyTIE€BOAOPOI0B. MoaeaupoBaHue MOJIEKYJI U XUMUYECKHUX MPEBPALLICHUI
VIIIEBOJOPOAOB (HAa MpuUMepe d3TaHa, JTWIEHa, AaueTWIeHa W Jp.) U
rajJjioreHonpoun3BOIHbIX. KauecTBEeHHbIE PEaKIIUU YIIE€BOJOPOI0B PA3IUYHBIX KIIACCOB
(obecrBeunBanne OpPOMHOW WM WOAHOW BOJBI, pacTBOpa IEpMaHTaHaTa Kalusi,
B3aMMOJICHCTBUE alleTWJIeHa C aMMHA4YHbIM pPacTBOPOM oOkcuaa cepedpa (1)),
KauyeCTBEHHOE OOHApyKEeHHE yIiepoaa U BOJAOPO/a B OPraHUYECKUX BELIECTBAX.

[Tosyyenue 3TuieHa U3 3TaHOJA B JIAOOPATOPUM U U3YyUYEHHE €ro (PU3HMYECKUX U
XUMHUYECKUX CBOMCTB. CoOCTaBlIeHME pEaklWil NPUCOSAVMHEHUS U OKHUCICHUS Ha
pUMEpPE ITUJICHA.

Paznen 5. Kucaopoaocoaep:xamue OpraHndeckue coeuHeHust
Tema 5.1. Criuptbl. @eHON



[IpenenbpHbIE OTHOATOMHBIE CIIUPTHI (METAHON U 3TAHOJ): CTPOCHUE, (HU3HUECKUE
U XMMUYECKHE CBOMICTBA (peakUUH C aKTUBHBIMH METaUIaMH, I'aJOr€HOBOAOPOIaMH,
ropeHue), MnpuMeHeHue. BoIopojHble CBSI3M MEXIYy MOJIEKYJaMU CIUPTOB.
DU3M0IOrMYecKOe IeUCTBUE METAHOJA U 3TAHOJa HA OPTaHU3M YeJIOBEKa.

MHoroaToMHble CIUPTHI (ATUICHTIUKOIb U TJIULEPUH): CTPOEHUE, (PU3nYecKue u
XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMH METaJJIaMH, KaueCTBEHHAs
peakuuss Ha MHOTOaTOMHbIE CHUPTHI). DU3MONOrHYECKOe JACHCTBHE HA OpraHU3M
yenoBeka. [[puMeHeHne rmunepruHa U STUIEHTIIMKOIIS.

®enon. CTpoeHHe MOJIEKYJbl, (U3MUYECKHME M XUMUYECKHE CBOWCTBAa (peHora.
TokcuuHocTh (¢eHona, ero (QpU3UOJOrMYEecKoe JAEWCTBUE HAa OPTraHu3M YeJIOBEKa.
[Ipumenenue dhenomna

Tema 5.2. Anpneruasi. Kap6onoBbie kucnoTsl. CrioskHbIE 23UPBI

Anpaeruapl U KeTOHB ((opManbAeruj, aueTalbJIerui, aieToH): CTPOCHHE,
¢u3nuecKkue M XHMHUYECKHE CBOICTBA (pEaKIMU OKHUCIEHHS M BOCCTAHOBIICHUS,
KAueCTBEHHbBIEC PEAKLIUN), IOJyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHI (MypaBbHHAasi M YKCyCHas
KHUCJIOTHI): CTpOeHUe, (U3NIECKUE U XUMUYECKHUE CBOWCTBA (0OIIME CBOMCTBA KUCIIOT,
peakuus STepupUKALMK), TOJydeHHe U npumeHeHue. CTeapyHOBask M OJICMHOBAS
KHUCJIOTBI KaK MPEJACTaBUTENM BBICIIMX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHUE.

CrnoxxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MApONH3 CIOXHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruonornyeckas poJib KUPOB

Tema 5.3. YrieBoasl

VYrneBoabl: cocTaB, KiIacCU(pUKaLUs YIJIEBOAOB (MOHO-, IW- U TOJUCAXapHJIbl).
['moko3a — mpocTelmmii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
(u3NYEeCKue M XUMHUYECKHE CBOWCTBA TIJIIOKO3bI (B3aMMOJECHCTBUE C THUAPOKCHIOM
memu (I1), okucnenne aMMHuadHBEIM pacTBOpoM okcuia cepedpa (I), BoccTaHOBICHHE,
OpOo>KeHHE  TJIIOKO3bl), HAaXO0XJIEHWE B  NPHUPOAE, [PUMEHEHHE  IJIOKO3bI,
OuoJornyeckas poyib B >KU3HENEATEIbHOCTH OpraHu3Ma yesoBeka. dorocuHTes.
®pyKTO3a KaK U30MEDP IIIFOKO3BI.

Jucaxapuasr: caxapo3sa, MaJIbTO3a. BoccranasnuBaromue 51
HEBOCCTAaHABIMBAlOIMe aucaxapunabl. ['maponus aucaxapuaoB. HaxoxkneHue B
MIPUPOJIE U IPUMEHEHUE.

[Tonucaxapuasl: Kpaxmai, TJIMUKOT€H W LeUitoj03a. CTpOEHHE MaKpOMOJIEKYII
Kpaxmasa, IJIMKOTeHa U LeJutrono3sl. dusndyeckre CBOMCTBA Kpaxmasla U LEJIII0I03bI.
XHWMHUYECKHE CBOMCTBAa Kpaxmajla: THUIAPOJU3, KAadeCTBEHHAs pEaKUUs C HOJOM.
XUMUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THUAPOJN3, MOJy4YeHHEe 3(UPOB HEIUTIOIO3BL.
[TonsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEINK)

Tema 5.4. OU3UKO-XMMUYECKUE CBOMCTBA KUCIOPOIOCOAEPKAIINX OPraHUIECKUX
COEIMHEHUN

TpuBuanbHas U MEXAyHapOoIHas HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI
MOJIyYeHHUs] CHOUPTOB M (PEHOJIOB, KapOOHOBBIX KHUCIOT W 3(QUPOB, aNbJAETHIOB U
keToHOB. CocTaBlieHHME CXEeM peakuui (B TOM 4YHCIIEe MO MPEeAOKEHHBIM LEOYKaM
MPEBPAILCHNI), XapaKTEPU3YIOIIUX XUMUYECKHUE CBOICTBA KHCIOPOIOCOAEPHKAIIMX
OpraHUYECKUX COCIUHEHUN



Pa3znes 6. A3oToconepixkainiue OpraHudecKue coeJMHEeHUs

Tema 6.1. AMuHBI. AMMHOKHMCIIOTBI. benku

AMUHBI: METWJIAMUH — MPOCTEHUIINNA TPEACTABUTENIb AMUHOB: COCTAB, XUMUYECKOE
CTpoeHHE, PU3NIECKUE U XUMUUECKHUE CBOMCTBA, HAX0XKICHUE B IIPUPOJIE.

AMHWHOKHCIIOTHI Kak aM@oTepHbIe OpraHHYecKue coeauHeHHs. DU3NMYECKUE U
XUMUYECKHE CBOWCTBA aMMHOKHUCIOT (Ha TpuMepe TJIMIMHA). buomornueckoe
3HA4YCHME aMHUHOKUCIOT. [lenTuasl.

benku kak npupojaHbie noJumepbl. IlepBuuHasi, BTOpUYHAS W TpPETUYHAA
CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBA O€JIKOB: THIPOJIN3, JICHATYypalus,
Ka4eCTBEHHBIC PEaKIIMU Ha OCIIKU

Paznen 7. BeicokOMOJIeKYJISIPHBbIE COeIUHECHUS

Tema 7.1. Ilmactmaccel. Kayuykn. Bomokna

OCHOBHbBIC TIOHATHS XHUMHUU BBICOKOMOJICKYJIIPHBIX COCJIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPHU3ALNH, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METO/ABl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCAUHEHUH —
MOJINMEpU3aIUs U MOJTUKOHIEHCAIUS.

O3HakomileHHEe ¢ 00pa3laMu IPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoB:  IUIacTMacChl  (MOJUATWICH,  MOJHUIPONWICH,  MOJUBHUHWIXJIOPUI,
MOJIUCTUPOJT);  HATypaldbHBIM W  CHHTETHMYECKHME  Kayuyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN M M30MPEHOBBIN); BOJOKHA (HATypajbHbIE (XJIOMOK, IIEPCTh, MIENK),
HCKYCCTBEHHBIE (allETaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KAIIPOH U JIABCaH)

Paznen 8. Xumusi B ObITY M NIPOM3BOJACTBEHHOM 1eSITEJIbHOCTH YeJI0BEKA

Tema 8.1. Opranuueckue BelIECTBA B  KU3HEACSATEIBHOCTH  YEJIOBEKA.
[1pou3BOACTBO ¥ MPUMEHEHHUE OPTaHUYECKHUX BEIIECTB B MPOMBIIIUICHHOCTH

[IpaBuiia SKOJOTMYECKU 1€I€CO00Pa3HOrO TMOBEACHUS B OBITY W TPYJIOBOU
JIEATEIbHOCTH B IEJISIX COXPAaHEHHUsS CBOETO 3/I0POBbS U OKPYXkAIOIIEH MpUpOIHOM
Cpe/bl, OMAaCHOCTb BO3JEHCTBUSI Ha >KUBBIE OPraHW3MbI OPraHUYECKUX BEIIECTB
OTHENbHBIX KJIacCOB  (YIJICBOJAOPOJABI, CHOUPTHI, (PEHOJBI, XJIOPOPTAHUYECKUE
MIPOU3BOJIHBIE, AJIBJIETU/IBI U JIP.), TOKA3aTEb NPEAEIbHO JOMYCTUMON KOHLIEHTPALIMU
Y €ro UCMOJIb30BAHHUE.

buooprannyeckue coequnenus. [Ipumenenrue u Ouonoruveckas poJib YrieBOJIOB.
OxucrneHve YIrJeBOJOB — MCTOYHHUK OHEPIUM KHUBBIX opraHuzmoB. Obnactu
NpUMEHEHUsT aMuHOKucHoT. [IpeBpamienuss OelnKOB THUIIM B  OpraHU3ME.
buonmornueckue ¢Gynkiun OenkoB. buonormdyeckwe (QyHKIMHM KUpoB.  Poib
OpPraHUYECKON XMMUU B PEIICHUH MPOOJIeM MUIEBON OE30MTaCHOCTH.

HyxkienHoBbie KHUCIIOTHI: cocTaB U cTpoeHue. CTtpoeHue HykieoTunoB. CocTaB
HykiaenHoBelx  kucnotr  (JAHK, PHK). Pomp  HyKJIEHMHOBBIX  KHCIOT B
KU3ZHEAEATEIbHOCTU OPTaHU3MOB

Tema 8.2. XuMHUECKHE TEXHOJIOTUM B TMOBCEJHEBHOM U MpodecCHoHaTbHON
NeSTETbHOCTH YEJIOBEKa

Ponp xumum B oOecrie4eHUM HKOJOTUYECKOM, SHEPreTUYECKOM U TMHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEAMIIMHBI, CO3AAaHUM HOBBIX MaTepHalioB (B 3aBUCHUMOCTHU



OT BHAa NPOPECCHOHATBHONW JIEATEIHHOCTH), HOBBIX HCTOYHHKOB JSHEPTUU
(aIbTepHAaTUBHBIE HMCTOYHUKU 3Hepruu). [loHsATHE O HAy4yHBIX METOAAX MO3HAHUS
BEILLIECTB U XUMUYeCKUX peakuui. IIpencrapnenus o6 oOHMIMX Hay4YHBIX MPHUHIIMIIAX
MPOMBIIUICHHOTO TOJYyYEHHs] BaXHEHMIIMX BElIeCTB (Ha MpuUMeEpax MpPOU3BOJICTBA
aMMUaKa, CEpHOM KUCIOThI, METAHOJIA).

YenoBek B MHUpPE BELIECTB, MAaT€pUAIOB U XUMUYECKUX pPEaKLUN: XUMHUS HU
3I0pOBbE  Ue€JOBEKa: MpaBuWia OE30IaCHOIO  HUCIOJb30BAaHUS  JIEKAPCTBEHHBIX
IpernapaToB, OBITOBOM XUMHM B IIOBCEJHEBHOM JKM3HMU. bbITOBas Xumudeckas
I'PaMOTHOCTb

Paznen 9. UcciienoBanne 1 XUMHU4YECKUI aHAIHN3 00bEeKTOB TeXHOChepbI

Tewma 9.1. OcHOBBI Ta6OpPATOPHOM MPAKTUKU B MPOGECCUOHAIBHBIX JIA00PATOPHIX

BrinonHeHne TUMOBBIX PAacUETOB MO TEMATHKE SKCIEPUMEHTa (BBIXOJ MPOIYKTa
peaknuu, Macca HaBeCcKH, 00beM pacTBopuTens). OO0paboTka MaHHBIX, aHAIU3 H
OLICHKA WX JIOCTOBEPHOCTU (BBIYUCIECHUE CPEIHEr0 3HAYEHUSI DKCIEPUMEHTATbHBIX
JaHHBIX, morpemHocTH). IlpencraBieHue B pasznuuHoM (Gopme pe3yabTaTOB
sKcrepuMeHnTa (Tabnuna, rpa@uk, OTYET, TOKIA, MPE3EHTAIIKS)

Tema 9.2. XUMHUYECKUN aHAJIN3 TEXHUYECKUI BOJIBI

Ha3nauenne texnuueckoil Bojbl. TpeOoBaHUS K TEXHUYECKOH BOJIe MO TpyIIam
MOTPeOICHMS.

KauecTBO TexHWYECKOW BOABI pa3HbIX BUIOB. XHUMUYECKUI aHalu3 U
MIPOU3BOJICTBEHHBIII KOHTPOJb COCTaBa TEXHUYECKOM Boabl. CyIIHOCTh METOAA
TUTPOBAHMSI.

AHaJIN3 TEXHUYECKOW BOJBI HA XKECTKOCTh U APyrue nokazarenu. KUcioTHOCTh u
HIEJIOYHOCTh BOAbL. Omnpenenenue oOIiel U CBOOOIHOMN IMIETOYHOCTH (KUCIOTHOCTH)
MeTo0M TUTpoBaHus. pH cpenbl U MeTonbl ee ompeaesneHusi. JKecTKocTh BOJABI U
METO/IbI €€ OIPEICIICHUS

Tema 9.3. XuMHU4YeCKU aHAIU3 BO3yXa

XuUMUYECKHI cocTaB aTMOC(hEpHOIro BO3AyxXa, BO3lyxa padodeil 30HbI. BpenHsbie
BEIIIECTBA U MPHUMECH B BO3AYyXE JKUJBIX TMOMEIICHUM, B BO3AyXe paboueil 30HBHI.
HopmatuBhabie noxkymeHThl. llociencTBus BO3AEUCTBUS BBICOKOM KOHLIEHTPALUU
YIJIEKUCIIOTO Ta3a Ha OPraHu3M 4YejJoBeKa. MeponpHsTus MO CHUKEHHUIO YpPOBHS
3arpsi3HEHHOCTH BO3yXa UCCIIEyEMON KOMHATBI

Tema 9.4. XuMuueckuil aHanu3 mpo0d MaTepuaioB CTPOUTEIbHO-PECTaBPAIIMOHHON
JEATEIbHOCTH U AU3aiiHa

Knaccudukainus marepuanoB, UCHOJIB3YyEeMbIX B CTPOUTEIHHO-PECTaBPAIIMOHHON
JEATEIbHOCTH IO COCTaBY, MX HAa3HAYEHHE W MPUMEHEHUWE. XHUMHYECKUN aHalIu3
MAaTEePUAIOB CTPOUTEIBHO-PECTABPALIMOHHON AEATEIBHOCTA U JU3alHA. XUMUYECKUN
COCTaB TUTMEHTOB, KPAacCUTENICH, BSIKYIIUX CMeced, OCOOCHHOCTH WX CBOWCTB U
MpPUMEHEHUsT B TPO(PECCHOHATLHON JeATeThHOCTH. BemecTBa, HCMOIb3yeMbIE B
KayeCTBE IMUTMEHTOB M CBSI3YKOIIMX MaTepuanioB. lcropuueckas cropaBka.
CoBpeMeHHbIE MaTepHUab

Tema 9.5. MccnenoBanne 00bEKTOB TEXHOCHEPHI

YueOHo-ucciaen0BaTeNbCKUI  MPOEKT B  00JACTH  HCCIENOBaHUS OOBEKTOB
TexHocepbl. OO030p TeM  yuyeOHO-UCCIEOBATEIbCKUX TPOEKTOB. AJTOpUTM



BEITIOJIHEHUS TIpoekTa. OmpeneneHue mpoOIeMbl HCCIeIOBaHUS. METOIbl TOUCKA,
aHanm3a U 00paboTKH HHPOPMAIIUU O TIPOEKTE B PA3TUIHBIX UCTOUYHUKAX.



Tabnuma 4. TemaTuka NpakTHUECKHUX 3aHATUI

Ne Temb TeMaTHKa NPAKTHYECKOI0 3aHATHA Oo0bem, dopmMupyemMblie
B akaj. 4. KOMIIETEeHI[UHU
OCHOBHBIC KOTMYECTBEHHBIC 3aKOHBI B XUMUH M PAaCUETHI 1O OK 1; OK 2; OK 4;
1.1 YpaBHEHHSM XHUMHUYECKHAX PEAKIIHH. 1 OK 7,1IK 2.2, TIK
2.3, 11K 4.1
M3ydyeHne mepHOAMYECKHX  3aKOHOMEPHOCTEH W HX OK 1; OK 2; OK 4;
1.2 B3aMMOCBSI3U CO CTPOSHUEM aTOMOB 1 OK 7,IIK 2.2, TIK
2.3, 11K 4.1
CtpoeHne BemecTBa U MPUPOIa XUMHUUECKON CBS3H OK 1; OK 2; OK 4;
1.3 1 OK 7,11K 2.2, TIK
2.3, 11K 4.1
Homenknarypa HeOpraHM4eCcKHX BELECTB OK 1; OK 2; OK 4;
1.4 1 OK 7,1IK 2.2, TIK
2.3,1IK 4.1
BnusiHue pasnuuHbIX (PakTOPOB Ha CKOPOCTh XUMHUYECKOU OK 1; OK 2; OK 4;
1.6 peaxkuuu 1 OK 7,TIK 2.2, TIK
2.3,TIK 4.1
OU3NKO-XUMUIECKHE CBOHCTBA HEOPTAHNYECKUX BEIIECTB OK 1; OK 2; OK 4;
2.1 2 OK 7,TIK 2.2, TIK
2.3, 11K 4.1
KauecTBeHHBIE XUMHUYECKHE PEAKIHNH, XapaKTEpHBIC IS OK 1; OK 2; OK 4;
2.2 oOHapyXeHHsI HEOPraHWYEeCKHX BEIIeCTB (KaTHOHOB W 2 OK 7,1IK 2.2, TIK
AHUOHOB) 2.3, 11K 4.1
Heopranuieckas XuMusi B COBpEMEHHOM MHUPE OK 1; OK 2; OK 4;
2.3 2 OK 7,1IK 2.2, TIK
2.3, 11K 4.1
Homenknarypa opraHM4ecKHx BELIECTB OK 1; OK 2; OK 4;
3.1 2 OK 7,11K 2.2, TIK
2.3, 11K 4.1
HOMeHKnaTypa KHCIIOPOJOCOJICPKAMUX  OPTaHUYECKUX OK 1: OK 2; OK 4:
5.4 ORI . 3 OK 7, TIK 2.2, TIK
Xumudeckue u ¢usnveckue CBOWCTBA 23 MK 4.1
KHCJIOPOJOCOJCPIKALIIX OPTaHHYCCKUX COCAMHEHHUS ’ )
CBoiicTBa a30TOCOAEPKAILUX OPraHUUECKUX COEITMHEHUI OK 1; OK 2; OK 4;
6.1 2 OK 7,TIK 2.2, TIK
2.3,TIK 4.1
CuHTe3, aHAIM3 M KIACCU(PUKAINUS BBICOKOMOJICKYJISIPHBIX
coeaHHéHHﬁ rta e OK 1; OK 2; OK 4;
7.1 2 OK 7,TIK 2.2, TIK
l'enerndeckass CBS3p MEXAY KiIaccaMH OPTaHUYECKHUX 23.TIK 4.1
COeIMHEHU I
IIpon3BOACTBO M MPUMEHEHHE OpPTraHUYECKHX BEIIECTB B OK 1; OK 2; OK 4;
8.1 MIPOMBIIITIEHHOCTH 3 OK 7,IIK 2.2, TIK
2.3, 11K 4.1
[IprMeHeHre XUMHYECKIX BEIIECTB ¥ TEXHOIOTHH C YIETOM OK 1; OK 2; OK 4;
8.2 Oynayiel mpodecCHOHANBHOM S TEIBHOCTH 3 OK 7,1IK 2.2, TIK
2.3, 11K 4.1
OKCHepUMEeHTalIbHAs XUMUS: pPacyeThl, aHalu3 JNaHHBIX U OK 1; OK 2; OK 4;
9.1 MpeICTaBIeHUE PE3YILTATOB 2 OK 7,1IK 2.2, TIK
2.3, 11K 4.1
Konnenrpanus pactBopoB OK 1; OK 2; OK 4;
9.2 2 OK 7,11IK 2.2, TIK
2.3,TIK 4.1
l'urnennyeckas OIEHKa KadecTBa  BO3[AyXa:  pacueT OK 1; OK 2; OK 4;
9.3 KOHIIGHTPAIlUN TUOKCHIA yIiIepoa U BPeIHBIX pUMecen 2 OK 7,1IK 2.2, TIK
2.3, 11K 4.1
KauecTBeHHBIH W KOJIMYECTBEHHBIH  COCTaB  IPOO OK 1; OK 2; OK 4;
9.4 MaTePHAaJIOB CTPOUTEIHLHO-PECTABPAIIMOHHON ACSITEILHOCTH 2 OK 7,1IK 2.2, TIK
M JU3aiiHa 2.3,11K 4.1
95 UccnenoBanne  00BEKTOB  TeXHOC(HEpbl € Y4ETOM 3 OK 1; OK 2; OK 4;

npodeccroHaNnbHON HAPaBICHHOCTH

OK 7,1IK 2.2, IIK




| | 23,K41 |

Ta6nuna 5. TemaTuka 1a00paTOpHBIX pabOT

Ne Temb TemaTnka J1a00paTOPHOIrO 3aHATHSA Oo0bem, dopMupyemblie

- akan. 4. KOMIIETEeHIINH

Tunbl XUMHUYECKUX peaKkLui OK 1; OK 2; OK 4;

1.5 3 OK 7,TIK 2.2, TIK
2.3, 11K 4.1

N3ydeHne 3aBHCUMOCTH CKOPOCTH XUMHYECKON PEaKIH OT OK 1; OK 2; OK 4;

1.6 KOHIIEHTPAIIUH PEarnpyroiuX BEIIECTB U TEMIIEPATyPHI 3 OK 7,1IK 2.2, TIK
2.3, 11K 4.1

[IpuroToBiieHHEe PacTBOPOB OK 1; OK 2; OK 4;

1.7 Peaxiiu ruaposnza 3 OK 7,1IK 2.2, TIK
HccnenoBanre TUCTIEPCHBIX CHCTEM 2.3,1IK 4.1

CBoOICTBa METAUIOB I HEMETAJIOB OK 1; OK 2; OK 4;

2.1 3 OK 7,1IK 2.2, TIK
2.3, 11K 4.1

W neHTudukanms HeOPraHMYSCKUX BEIIECTB OK 1; OK 2; OK 4;

2.2 3 OK 7,11K 2.2, TIK
2.3, 11K 4.1

CBoiicTBa yIaeBOI0pOI0B OK 1; OK 2; OK 4;

4.2 4 OK 7,1IK 2.2, TIK
2.3, 11K 4.1

OCHOBBI J1a00PaTOPHON IPAKTUKU OK 1; OK 2; OK 4;

9.1 4 OK 7,TIK 2.2, TIK
2.3, 11K 4.1

HccnenoBanne XMMHUYECKOTO COCTaBa MPOO TEXHUYECKOH OK 1; OK 2; OK 4;

9.2 BOJIBI 4 OK 7,1IK 2.2, TIK
2.3, 11K 4.1

Omnpenenenne comep)kaHUs YTJICKHCIOTO Ta3a B BO3IyXe OK 1; OK 2; OK 4;

93 MTOMEIIEHUS IKCIIPECC-METOIOM 4 OK 7,IIK 2.2, TIK
2.3,11IK 4.1

HccnenoBanre MaTepHalioB CTPOUTEILHO-PECTABPAIMOHHON OK 1; OK 2; OK 4;

9.4 JIeATEIbHOCTH 1 JU3aiiHa 4 OK 7,1IK 2.2, TIK
2.3, 11K 4.1

HccnenoBanue MpeaioKeHHOTO 00BEKTa HAa KHUCIIOTHOCTB, OK 1; OK 2; OK 4;

9.5 IIEJIOYHOCTh, XMMUUYECKUN COCTaB (3arpsi3HUTENH, MaKpO- U 4 OK 7,1IK 2.2, TIK
MHKPO3JIEMEHTHI) 2.3,1IK 4.1

3. CamocTosiTesibHAsE pa00oTa 00Yy4AIOIIMXCS M TEKYIIMH KOHTPOJIb yCIIEBAEMOCTH

OCHOBHBIMM ~ LEJISIMH  CaMOCTOSITENIbHOM  paboOThl  CTYJEHTOB  SIBJISIETCS
dbopMupoBaHre ciocOOHOCTEH K CaMOCTOSITEIbHOMY MO3HAHUIO U O0YUYEHHIO, TIOUCKY
JUTEpATyphl, 0000meHnI0, O(GOPMICHHI0O W  TPEICTABICHUIO  TMOJYYCHHBIX
pe3yNbTaTOB, HMX KPUTHYECKOMY AaHAJIW3Y, IIOMCKY HOBBIX, PpAalMOHAJIBHBIX H
HEOPJMHAPHBIX PEIICHUN, apryMEHTUPOBAHHOMY OTCTAMBAHUIO CBOUX MPEIJIOKEHUM,
YMEHUH IMOATOTOBKY BBICTYIUICHUN U BEIEHUSA JUCKYCCHUM.

CamocTosiTenbHass paboTa 3aKIOYaeTCsl B U3YYEHUH OTIEIbHBIX TEM Kypca 10
3aJIaHUIO MPEenoiaBaTelia N0 PeKOMEHAYEeMON UM y4eOHOM JIuTepaType, B OATOTOBKE
K J1a0OpaTOPHBIM U MPAKTUYECKUM 3aHATHUAM; K TEKYLIEMY KOHTPOJIIO yCIIEBAEMOCTH;
IIOATOTOBKE K IMPOMEKYTOYHON aTTECTALUU.

[Tocne BBOAHBIX JIEKLIMHA, B KOTOPHIX 0003HAYAETCS] COJAEPKAHUE AMCLUILINHBI,
ee mpobyieMaTUKa M MpaKTUYeCKas 3HAYMMOCThb, CTYJIEHTaM BBbIJAIOTCA 3aJaHUs Ha



caMoCTOATENbHYI0 paboTy. CTyaeHThI BBHIIOMHAIOT 3amanus B yackl CPC B TeueHue
CEMECTPA B COOTBETCTBUU C OCBOCHHEM YYEOHBIX pa3/IeioB. 3allUTa BBIIOIHEHHBIX
3aJlaHdid TIPOU3BOAMTCS TOATAHO B 4Yachl J1aOOPaTOPHBIX/MIPAKTHUECKUX 3aHSTHI.
OueHnBaHNE OCYIIECTBISIETCS MO COJEPKAHHUIO U KAYECTBY BBIIIOJIHEHHOTO 3aJaHUS.
dopma OLleHUBAHUS — 3a4ET.

Kpurepun oueHnBaHus:

«3a4YTEHO» BBICTABIIAECTCS CTYACHTY 3a 3aJaHuE, BBIIOJHEHHOE IOJHOCTHIO.
JonyckaroTcs MUHUMaJIbHbIE HETOYHOCTH B pacyeTax.

«HE 3aUYTEHO» BBICTABIISIETCS CTYJICHTY 3a HE TIOJIHOCTHIO BBINOJHEHHOE 3aJJaHHE
W/WU TIPU HATTWIUH TPYOBIX OMIMOOK.

He 3aureHHble 3aaHUsl CTYACHT JOJDKEH UCIPABUTH B 4Yachl, OTBEIACHHBIE Ha
CPC, u cnath Ha IPOBEPKY CHOBA.

4. YcaoBus peaju3anuu 001meo0pa3oBaTeIbHOM M CHUIIIIMHBI
4.1. MarepuajbHO-TeXHHYECKOe o0ecreyeHue

Jns  peanuzanu  MporpaMMbl  MPEIYCMOTPEHBI  CIEAYIOIIUE CleluaibHbIe
MOMEIIECHHUS:

Kabunet(bl) XumMum JU1si IPOBEACHUS 3aHATUN BCEX BUIOB, MPEAYCMOTPEHHBIX
o0pa30oBaTeNbHON TPYNNOBBIX WU HMHAUBUAYAJIbHBIX MPOMEXKYTOUHOW AaTTECTAIIUH,
ocHaleHHbI#(e) B coorBeTcTBHH C [Ipmnoxkennem 3 OXOII-II.

[Tomenienune asist CaMOCTOSITENIBHON PaOOTHI:

bubnuorexka ¢ YWTadbHBIM 3aJI0M, OCHAIIEHHAs B COOTBETCTBUU C
[Tpunoxenuem 3 OXOII-I1, bubnuoreunsrit GpoH.



4.2. YyeOHO-MeTOAHYECKOE O0ecneueHne
4.2.1 OcHOBHas JUTEPATYpPAa MO TUCUMUILTHHE

l. Pyasutuc, I''E. Xumusa. 11 knacc. ba3oBblii ypoBeHb : YYe€OHUK s
oOieoopazoBarenbHbix opranuzanuii / I.E. Pynsutuc, ®.I'. ®enpaman. - 3-e uzga. -
Mockga : [Ipocsemenue, 2017. - 220 c. - TekcT : anexkrponHsiil. - Cepep.

2. Pymsutuc, I''E. Xumus. 10 kmnacc. ba3oBwlii ypoBeHb : y4eOHUK IS
obieo6pazoBarenbHbIX opranuzainuii / [.E. Pymsutuc, ®.I'. ®enpaman. - 6-¢ uza. -
Mockga : IIpocBemienue, 2019. - 224 c. - Tekct : anexkrponHsid. - Cepsep. - ISBN
978-5-09-071789-2.

4.2.2 IonoJIHUTEIbHAS JJUTEepPaTypa Mo JUCHHUIIJIMHE

1. Andunorenoa, M. B. Xumwus. bazoeiii ypoBenb: 10—11 kmaccsl :
y4eOHUK A cpeqaHero oobmero oopasoBanus / M. B. Audunorenona, A. B. ba0dkos,
B. A. IlonkoB. — 2-e u3na., ucnp. u pon. — Mocksa : M3narensctBo FOpaiir, 2025. —
290 c. — (O6meobpazoBatenbubiii k). — [SBN 978-5-534-16098-7. — Tekcr :

anekTpoHHbii  //  OOpaszoBarenbHas mnatdopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/568473 (nara oopamenus: 26.09.2025).
2. MaptsiHoBa, T. B. Xumus. Yrioyonennsiii ypoenb. 10—11 kmaccsl :

y4eOHUK Juist cpenHero oduero odpa3zoBanus / T. B. MapteinoBa, 1. B. ApramoHoBa,
E. b. 'oxyHnoB ; mox obmieit pexakuueit T. B. MapTeiHOBON. — 2-€ U3/1., UCTIP. U JOTI.
— Mocksa : U3patensctBo FOpaiit, 2025. — 352 ¢. — (OOGmeobpa3oBaTeabHbIN
k). — ISBN 978-5-534-16227-1. — Texkcr : snexkTponHblid / OOpa3oBarenbHas
wiatgopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/568398 (nmara obpamieHus:
26.09.2025).

3. MapteinoBa, T. B. Xumusg : y4eOHUK U TPaAKTUKYM JUIsI CPEIHETO
npodeccuonanbHoro obpaszosanus / T. B. MapteiHoBa, 1. B. Apramonona, E. b.
['onyHoB ; mox obOwel pegakuuei T. B. MapTeiHOBOW. — 2-€ W31., UCHP. U JOI. —
MockBa : W3marenbctBo HOpaiit, 2025. — 368 c¢. — (IIpodeccunonanproe
obopaszoBanne). — ISBN 978-5-534-11018-0. — Tekct : 2JIEKTpOHHBIN //
O6pazoBarenbHas miatrdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560792
(mara obpamienus: 26.09.2025).

4, Xumus : y4eOHUK JIsl cpeaHero npodeccruonanbHoro oopazopanus / 1O.
A. Jlebenes, I'. H. ®aneeB, A. M. T'ony6es, B. H. IllanoBan ; mox obmiel pegakuueit
I'. H. ®aneeBa. — 3-¢ u3xa., nepepad. u mon. — Mocksa : U3gatenscTtBo FOpaiiT,
2025. — 445 c¢. — (IlpodeccuonanpHoe odpazoanue). — ISBN 978-5-534-21210-5.
— Texkct : snextponHsiii // O6pazoBatenbHas 1iargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/566224 (nata oOpamenus: 26.09.2025).

5. Jymuk, B.M. Xumus : yue6. mocobue : B cocTaBe y4eOHO-METOIUYECKOTO
komriiekca / B.W. Jlynuk, A.E. CoGone; TBepckoi rocyaapCTBEHHBIM TEXHUYECKUN
yHHBepCHTeT - Teepp : TBI'TY, 2016. - (YMK-VY). - Tekcr : 3HeKTp0HHHI7L - Cepsep.

ISBN 978-5-7995-0867-8. URL:
https //elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/114430. - (ID=1 14430 0)



6. XuMus : METOJ. yKa3., IporpaMma, MpUMepbl PellieHHs] TUIIOBBIX 33/1a4 U
KOHTPOJI. 3aJlaHusl Ui CTYACHTOB 3a04. (paK. MHXK.-TeXH. (HEXMM.) CIICll. : B COCTaBe
ydyeObHo-MeToiuueckoro komruiekca. [Ipunoxenue / coct. C.C. Pe3nukoBa [u ap.] ;
Teepckoit roc. TexH. yH-T, Kadp. BTuX. - Tseps : TBI'TY, 2006. - Tekcr :
aeKTpoHHBIN. - CepBep. - [0. 11.]. - (ID=58965-1)

7. Xumusl : METOJ. yKa3aHWs, MpOrpaMma, MNPUMEpPHl PELICHUS] TUIIOBBIX
3alady M KOHTPOJIbHBIE 3aJaHusl MJis CTYJIEHTOB 3a04HOro (axk. HMHKEHEPHO-
TEXHUYECKUX (HEXMM.) CHEHUaJIbHOCTe : B COCTaBe Y4YeOHO-METOIUYECKOIO
komruiekca / Tepckoii roc. TexH. yH-T, Kad. bTuX ; coct.: C.C. Pe3nukoBa, M.E.
Becenosa, M.A. Kpynmosa [u np.]. - Tseps : TBI'TY, 2005. - (YMK-KP). - Teker :
AIEKTPOHHBIN. - Cepgep. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94596. - (ID=94596-1)

4.3. IIporpammHoe obecrieyeHue MO AUCHUIIIMHE

- OC "AnwsT OGpazoBanue" 8

- YyeOunbiii kommuiekt nporpammuoro obtecrnedenuss KOMITIAC-3D v18 mus
IpernoiaBaresns

[Iporpammuoe obecnieuenue KOMITAC-3D v18

- MoiiO¢uc CrangapTHbII

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle

- Marc-SQL

- Merallpo,

- Office aya noma u yue6st 2013

- Tzip,

- «Koncynprant [lmroc»

- «["apanT»

-OCPEZ OC

- 1C:IIpennpusitue 8.

- 1O PIX.

4.4. Cniennaau3upoBaHHbIe 0a3bI JAHHBIX, CIPABOYHbIC CHCTEMBbI, JJIECKTPOHHO-
Onb/IMoTEeYHbIE CHCTEMBI, IPpodeccHOHAIbHbIC OPTAJIbI B UHTEepHeT

OBC u nmuuen3unonnsie pecypcsl TBI'TY pa3MenieHsl:
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5. KoHTpoJIb ¥ OLIEHKA Pe3yJbTATOB 0CBOCHHUSA 00111e00pa30oBaTe/IbHOIM
AUCUMILTHHBI

PesynbraTtel  0Oy4YeHHS  JTOJIKHBI

ObITh  OPUEHTUPOBAHBI

Ha IIOJIYUYCHHUC

KOMITETCHIIUN JJIsl TMOCJeAyomed npohecCuOHATBHOM AESITENIbHOCTH KaKk B paMKax
JTAHHOW MPEIMETHOW 00JIacTH, TaK U B CMEKHBIX ¢ HeH obOnacTsax. OHM BKIIFOYAIOT B
ceOs1 pe3yJbTaThl OCBOCHHS 001e00pa30BaTeIbHON AUCIUIIMHBI B COOTBETCTBHH C

®dI'OC CIIO u Ha ocaose ®I'OC COO.

Tabauma 6. OueHO4YHbIE MEPOTIPUATHUS OCBOCHUS AUCUUTUITHHBI

Pe3ysabTaThl 00yueHus

Kpurepuu onieHKH

Bnamo:

MeToabI OLIEHKH

- 0 XUMHYECKOH COCTABIIAIOLIEH €CTECTBEHHOHAYYHON
KapTUHBI MHPA, POJIM XUMHH B TO3HAHWUH SIBICHUH
NPUPOABI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIETYPBI
JMYHOCTH, €€ (YHKLIHNOHAIBHONW TPAMOTHOCTH,
HEOOXOIUMOM [UIs peIIeHus IPAKTUIECKUX 3a1ad U
9KOJIOTHYECKH 0O0OCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO M IPUPOIHOM cpene

- METOJIMKHU IIPOBEACHNUS aHAJIN30B U pacueTOB

- HOpMaTUBHbIC TPEOOBAHMS K KaUECTBY CBIPbS,
TOTOBOH MPOAYKLIUU

- TEOPETUUYECKUE OCHOBBI METOA0OB aHAIN3a
XUMHYECKHX BEIECTB

- (hu3MvecKre U XUMUYECKUE CBOMCTBA OPraHUYECKUX
BEIIECTB

- METOJIBI ITOJTyYEHHUs] OPraHUYECKUX BEIECTB H
CIOCOOBI BBIZIENIEHUS] OCHOBHBIX U TTOOOYHBIX
MIPOAYKTOB

- ICMOHCTPUPYET 3HAHUSL:
CTPOCHHS aTOMa, THIIOB
XHUMHYCCKON CBSI3H,

OCHOB TEPMOJMHAMHUKH U
KHHETHKU XUMHUYECKUX
peakuuii,

OCHOB T€OpUU
JNMEKTPOIUTHYECKON
JIACCOIAAIINHT

- OCHOB JJICKTPOXUMHHU

- CTPOCHUS M CBOWCTB
HEOPTaHUYECKUX U
OpI‘aHI/I‘IeCKI/IX BCIIIECCTB

- OCHOBHBIX CIIOCOOOB
MIPOM3BOCTBA
HeOpI‘aHI/I‘IeCKI/IX nu
OpPTaHHYECKHX BEIIECTB

- OCHOB Ka4€CTBEHHOI'O U
KOJIMYECTBEHHOIO aHAJIN3a
00BEKTOB

Ymems:

- BIQAETh CHCTEMOH  XMMHMUYECKHX 3HAaHUH, KOTOpas
BKJIIOYAET: OCHOBONOJATalOIINe TOHATHSA (XUMHYCCKUH
AJIEMEHT, aTOM, JJIEKTpOHHash 00o0JoYKa aToma, s-, p-, d-
QNEKTPOHHBIE  OpOMTaTM  aTOMOB, HOH, MOJIEKyJa,
BaJICHTHOCTb, AIIEKTPOOTPHULIATENEHOCTD, CTEIICHb
OKHUCIICHHsI, XHMHUYECKasi CBsI3b, MOJb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEM, YIJIEPOIHBIN CKeleT, (yHKIIMOHAIbHAS
TpyIIa, paguKall, U30MEpHs, HU30MEPBI, TOMOJIOTHYCCKHUMA
psin, TOMOJIOTH, YTIEBOJOPOIEI, KHCIIOPOJ- u
a30TCO/ICpPIKAINE COCIUHCHUS, OMOJOTMYCCKH AaKTHBHEIC
BemiecTBa (yIII€BOABI, XHUPHI, OCIIKH), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISPHBIE COCIMHEHUS,
KPUCTAJUTHYECKasl pEIIeTKa, THITBI XUMHUYCCKUX PEeaKIHi
(OKHCIUTENPHO-BOCCTAHOBHUTENBHEIE, 9K30-H
SHAOTEPMHUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOp,

- 3alKChIBaCT YpaBHEHHS
XUMHUUYECKUX PEeaKIIUi

- pacCUUTHIBACT OCHOBHBIC
MOKa3aTeNld  TPOTEKaHHS
peaKum (CKOpOCT®,
TETITIOBOH AP PeKT)

- paccuuThIBacT
KOHIIEHTPAITHIO PACTBOPOB

- Bemer oOpaboTKy U
aHam3
IKCIEPHUMEHTATBHBIX
JTAHHBIX

- TIIOJIb3YETCAd OCHOBHBIMH
TCOPUSAMU IJI BBIITOJHCHUA

- AKCIIEPTHOE
HabmroneHue u
OLICHHBaHUE Ha
MPaKTHIECKUX
3aHATHSAX;

- YCTHBIH  ompoc
(cobecenoBanue,
3amuTa  pedeparta);

- TECTUPOBaHHE (B T.4.
Ha 3HaHUE TEKCTA);
- OlIEHKa BBITIOJTHEHUS
WHANBUIYATbHBIX U
TPYIIIOBEIX IPOEKTOB;
- OIICHKA Pe3yJbTaTOB
MPOMEKYTOUHOU
aTTecTallu
(3x3amMen).




AIIEKTPOJIUTHI, HERJIEKTPOJIUTEHI, ANIEKTPOIUTHIECKAS
JUCCOIMALINS, OKHCIHUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XIMHUYECKON PeaKklnu, XUMHUIECKOEe PaBHOBECHE), TEOPHH H
3aKOHBI (TEOpPHS XUMHYECKOI'O CTPOEHHS OPraHW4ecKUX
BemecTB A.M. bBytiepoBa, Teopus 3JIEKTPOIUTHYECKOM
nuccounanuu, nepuoanuveckuil 3akon /.M. Menaeneesa,
3aKOH COXpaHeHHs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMUH, (DAKTOJOTHUCCKUE CBEICHHUS
0 CBoOifcTBax, cocraBe, IIOJy4YeHHMH W 0Oe30macHOM
HCTIOIH30BaHUH BaKHEUTIINX HEOPTaHNYECKUX u
OPTraHMYECKHX BEIECTB B OBITY W NPAKTHYECKOU
JIESITETFHOCTH YeJIOBEKa

- BBUBIATH XapakTepHbIE TNPU3HAKA M B3aUMOCBS3b
W3yYEHHBIX TIOHSATHHA, MPUMEHSITh COOTBETCTBYIOLIHE
IIOHATHUA npu OIIMCaHUHn CTPOCHUSA u CBOICTB
HCOPraHN4CCKuX u OpPraHn4eCKux BCIIIECCTB n ux
HpeBpalIJ,eHIdﬁ; BBISABIISITDH B3aUMOCBS3b XUMHNYCCKUX
3HaHUM C TIOHATUSMH W MPEICTABICHUAMHU JPYTUX
€CTECTBEHHOHAYYHBIX TPEJIMETOB

- WCNOJB30BATh HAUMCHOBAHHS XUMHUYECKUX COCAMHCHUM
MEXAYHAapOIHOIO COK3a TEOPETUYECKOW M MPUKIATHOU
XUMHH W TpPUBHAIBHBIC HA3BaHHUS BaXHEUIINX BEIIECTB
(3TmeH, ameTwieH, TAWHNEpHH, (eHox, QopMaibIeru,
YKCyCHAasi KHCJIOTa, TIINIHH, YyTapHBIA Ta3, YTICKUCIBIN ras3,
aMMHaK, TalleHas M3BeCTb, HeTallleHas W3BECTh, IMUTHEBAS
colla ¥ APYTUX), COCTABIATH (OPMYIIBI HEOPTaHUUECKUX H
OpPraHWYECKHUX BEILIECTB, YPABHEHUS XUMHUYCCKUX PEaKLuil,
OOBSCHATH WX CMBICH; MOATBEPXKIATb XapaKTEepHBIE
XUMHUYCCKUC CBOMCTBaA BCIIECTB COOTBETCTBYIOIIUMHA
OKCHCPUMCHTAMH W 3allUCSIMH  YPABHECHUA XUMHYECKUX
peakuui

- YCTaHABJIMBATh MIPUHAIIIC)KHOCTD M3YYEeHHBIX
HEOPTaHMYECKUX W  OpPraHWYEeCKHX  BEmeCTB K
OTpeNeNeHHBIM KJacCaM W TpPyIIaM  COEJUHEHUH,
XapakTepu3oBaTh MX COCTaB W BaXKHEWIIME CBOICTBA;
ONpenessiTh BUABI XHMHUYECKHX CBs3ei (KOBaJeHTHas,
MOHHaS, MeTaJuTH4YecKasi, BOJIOPOJTHAS), THIIBI
KPHCTAJUIMYECKUX PEIIETOK BELIECTB; KJIACCU(HLINPOBATH
XUMHUYECKUC PCAKIINU

- MPOBOAWUTH PACUYEThl IO XHUMHUYECKUM (QopMysiaM Hu
YpaBHEHMSIM XHMHYECKHX PEAKIHUHA C HUCIOIb30BaHUEM
(hM3MYECKUX BEIMYHMH, XapaKTePHU3YIONIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMalbHEIC
YCIIOBHSI) Ta30B, KOJHWYECTBA BEIIECTBA; MCIIOIB30BATh
CHCTEMHBIC XUMHUUECKUE 3HAHUS U MPUHATHS PEIICHUH B
KOHKPETHBIX JKH3HCHHBIX CHTYallWAX, CBA3aHHBIX C
BEIIECTBAMH U MX IPUMECHEHUEM

- IUTAaHUPOBATh W BBINOIHATH XUMHUYECKHH SKCHEPUMEHT
(TpeBpaleHns OPraHUYECKUX BEIIECTB NPH HAarpeBaHUH,
MOJy4YeHHe OJTWIEHa U  U3y4YeHHE €ero  CBOICTB,
Ka4€CTBCHHbIC peaKkunu Ha aJIbACTHUbI, Kpaxmali,
YKCYCHYIO KHCJIOTY; JA€HaTypanusi O€IKOB IpH HarpeBaHUH,
[BETHBIC PEAKIHUU OCNKOB; MPOBOIWTH PEAKIMH HUOHHOTO
oOMeHa, ompenensiTh  Cpeldy  BOIHBIX  PacTBOPOB,
KadecTBEHHBIE PEaKIHU Ha CyIbdat-, KapOOHAT- M XIOPHI-
aHWOHBI, Ha KATHOH aMMOHHUS; pEIIaTh SKCIICPUMEHTAIbHEIC
3amauyn 1o TemaMm "Mertamiel” w "Hemerammer") B
COOTBETCTBHHU C TIPABHJIAMH TEXHUKH OE30MaCHOCTH IIPH
obparneHnu c BEIIECTBAMHU u n1a00paTOPHBIM
000pyIoBaHNEM; TPEACTABIIATh PE3yIbTAThl XUMHUYECKOTO
OKCIIEpUMEHTA B ¢dopme 3aMucu ypaBHEHHH
COOTBETCTBYIOIIMX peakiuid U GopMyIHpOBaTh BBHIBOABI Ha
OCHOBE 3THX PE3YJIbTaTOB

3amad  podecCHOHATBHON

JCATCIBHOCTHU

- OCYHICCTBIIACT
HpOCTeﬁMHC aHaJIU3bI
OpPraHUu4eCKux )41

HCEOPraHn4YCCKUX BCHICCTB




- QHAIM3UPOBATh XMUMHUECKYIO HH(OPMALUIO, TTOIYIaeMyI0
U3 pa3HBIX UCTOYHHUKOB (CPEACTB MaccoBOW HMH(opmarmy,
cetb IHTEpHET U IpyTHe)

- coOmoare TpaBuia HSKOJOTMYECKH 1e1ecoo0pa3HOro
MOBEJICHUs B OBITY M TPYAOBOH MIEATENBHOCTH B IIEIAX
COXPaHEHMsI CBOETO 3[I0POBbS U OKPYKAIOLIECH NPUPOLHOU
Cpelbl; Y4YUTHIBATb OIACHOCTb BO3AEUCTBHSI HA >KUBBIE
OpraHu3Mbl OIPEACIICHHBIX BEIIECTB, IIOHMMAas CMBICI
noKasaTessl IPeAeNIbHONW JOIMYCTUMOM KOHIEHTpaLluu

- TOJB30BATHCS MPUOOpaMM U TPOBEACHHS PA3IUIHBIX
METOJIOB aHAJIM3a U UCIBITAHUN XUMHYECKUX BEILECTB

5.1. OueHoYHbIE CpPeCTBA IJIA NPOBeAeHUS TeKyllel U MPOMeKyTOYHOM
aTTecTAlMU

®ouapl oneHouHbIX cpeactB (manee ®OC) npenHasHauyeHbl JUIsi KOHTPOJIS U
OLICHKH 00pa30BaTENIbHBIX JOCTHXKEHHUM CTYIEHTOB, OCBOMBILIHUX MPOrpaMMy y4eOHOMH
JUCHUIUIMHBI « XUMHUS.

@OC BKIIOYAIOT KOHTPOJBHBIE MATEpHANIbl JUIsi TPOBEACHUS HTOTOBOM
arTectauu B hopme nudPpepeHImpoBaHHOTO 3a4eTa.

®OC paszpaboTranpl Ha OCHOBAaHMM OCHOBHOW  MPOQPECCHOHATBHON
o0Opa30oBaTeIbHON TPOrpaMMbl 10 HAIMpPaBJICHUIO MOATOTOBKU crenuanbHocTu CIIO
18.02.14 Xumuueckas TEXHOJIOTHS IPOU3BOACTBA XUMUYECKAX COETUHEHNM.

OuenouHble CPEACTBA AJISI TPOMEKYTOUYHOTO KOHTPOJIS

dopmoii aTTecTallui MO AUCHUIUIMHE sBIEeTCS MuddepeHInpOBaHHbIN 3a4erT.
HUtorom nuddepeHunpoBaHHOTO 3a4eTa SIBIASETCS OIEHKA 3HAHUM U yMEHUU
oOyyaroierocs 1o naTudayILHOMN IIKaJe.

O1eHOYHBIE CPEICTBA TIPOMEKYTOUHOU aTTECTAIIMH

I. ®opmoii aTTecTanuu 1Mo AUCUUIUINHE SBIsSeTCs TuddepeHIIMPOBaHHBIN 3a4eT
B 1 cemectpe. Mtorom auddepeHINpPOBAHHOTO 3a4yeTa SBISCTCA OICHKA 3HAHWUN U
yMeHu# oOydaromierocsi mo nstubawibHoN mikane. JuddepeHmpoBaHHbI 3a4deT
BBICTaBJISIETCSI HA OCHOBE CpEJIHET0 Oaliia 3a pyOeKHbIe KOHTPOJIbHBIE PAOOTHI.

3amanusi mpeaycMaTpUBaAIOT OJTHOBPEMEHHYIO MPOBEPKY YCBOCHHBIX 3HAHUU U
OCBOCHHBIX yMEHHH 10 BCeM TemMaM mporpaMMbl. OTBETHl MPEAOCTABISIOTCS
MMUCEMEHHO.

KonTponsHble paboOThl MO XWMHUHU KakK OIICHOYHBIE CpEACTBA PYOECKHOTO
KOHTPOJIS 3aBEPIIAIOT U3yUeHHe | WM 2 TeMaTHYECKUX Pa3iesIOB OCHOBHOT'O MOTYJIS.

Pa3znen 2. Xumunueckue peakiuu. KontponsHas padota «CTpoeHne BemecTBa U
XUMHUYIECKUE PEAKITAD

KonTponbHass paboTa COAEpKUT 4deTblpe Buia 3amaHuii: 1. 3amaum Ha
COCTaBJICHHE XMMHUYECKUX (POPMYJT JBYXaTOMHBIX COCIWHEHHWH MO WX HA3BaHHIO. 2.
3ama4yn Ha COCTaBJICHHUE YPaBHEHUH PEaKIMii: COSTUHECHHMSI, 3aMEIICHHUS, Pa3I0OKEHUS,
oOMeHa M pEaKIUi ¢ ydacTHeM KOMIUICKCHBIX COCIWHEHUH; OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX peakiuid. 3. 3aaHusi HA COCTaBJICHUE MOJICKYJISPHBIX U HOHHBIX
peakiuii TUAPOIN3a COJICH, YCTAaHOBJICHHE N3MEHEHUS KUCIOTHOCTH cpenbl. 4. 3agaun
HA pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MO YPABHEHUSIM XUMUYECKHUX pPEaKIUil:
MacCoBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTa PEAKIUU COCTUHEHUS OT




TEOPETUYECKH BO3MOXHOTO; OOBEMHBIX OTHOIIEHWH Ta30B; KOJMYECTBEHHBIX
XapaKTepUCTUK MCXOJIHBIX BEIIECTB M MPOAYKTOB peEakIuu; Macchl (00beM,
KOJIMYECTBO BEILECTBA) MPOJAYKTAa PEaKlMH, €CIU OJHO M3 BEIIECTB JaHO B BHUJE
pacTBOpa C ONPEIEIIEHHOW MAaCCOBOM J0JIEM PACTBOPEHHOI'O BEIIECTBA.

Paspgen 3. CrpoeHne M CBOWMCTBA HEOPraHUMYECKHX BellecTB. KOHTposbHas
pabora «CBOMCTBa HEOPTraHUYECKHUX BEILIECTBY»

KouTtponshas paborta comaepxut Tpu Buja 3agaHuii: 1. 3agaum Ha pacuer
MaccoBOM J10J1M (Macchl) XUMUYECKOTO JIEMEHTa (COEIMHEHHUS) B MOJIEKYJie (CMECH).
2. IlpaxkTuyeckue 3ajaHusi TO KiacCU(UKAIMU, HOMEHKJIAType U XHUMHYECKUM
dbopMysaM HEOPraHWYECKUX BEIECTB PA3IMYHBIX KIIACCOB: OIpPEACIICHHE Kiacca
HEOPraHMYECKUX  BEUIECTB,  Ha3blBaTh  HEOPraHUYECKUE  COCIUHEHUS MO
MEXIYHAPOJAHOW W TPUBUAIBLHOM HOMEHKJIATYpE MO XUMUYECKUM ¢opmyrnam. 3.
3afgaHusl HA COCTABJICHUE YPAaBHEHUN XUMHUYECKUX PEAKIMN C y4acTHEM MIPOCTHIX U
CJIOHBIX HEOPTaHUYECKHUX BEIIECTB: OKCUOB METAJIOB, HEMETAJUIOB M aM(OTEPHBIX
AJIEMEHTOB; HEOPTAaHMYECKUX KHCIOT, OCHOBAaHWHW M aMQOTEPHBIX THAPOKCHIIOB,
HEOPTraHWYECKUX COJIEH, XapaKTepU3YIOIIHUX UX CBOWCTBA U CIIOCOOBI OJTYUEHHUS.

Pazpen 4. Kunetnueckue u TepMOAMHAMUYECKHUE 3aKOHOMEPHOCTH MPOTEKAHUS
XMMUYECKUX PEAKLIHM.

Koutponsnas pabora «CKOpPOCTh XUMHUYECKONM pEaKIuu U XUMHYECKOe
paBHOBecue» KoHTposibHas paboTa COCTOMT M3 TpeX BHIOB 3anaHuii: 1. PacueTHble
3a1aud HAa W3MEHEHHE CKOPOCTH XUMHYECKHMX B 3aBUCUMOCTH OT KOHUEHTPALUH
pearupyronmx BeIecTB U TeMIepaTypsl. 2. 3aa4n Ha pacueThl TEIJIOBBIX d(PPEKTOB
XUMHUYECKUX PEAKIM U Ompe/eieHre TUIa peakiuu (1o TerioBoMy 3P deKTy: IK30-
U sHHoTepMuueckue). 3. 3agaHuda Ha npuMmeHeHue npuHuuna Jle-Illatense mid
HaxO0XXJICHUSl HAMPABJICHUS CMEIICHUS PAaBHOBECHUS XMMHUYECKOW pEaKUUU W aHaIU3
(haKkTOpOB, BIMSIONIUX HA CMEIICHUE XUMUYECKOTO PABHOBECHSI.

II. ®opmoi1 arrecTanuu MO AWCUUIUIMHE SIBIISIETCA 3K3aMEH BO 2 CEMECTpE.
HNtorom »HK3aMeHa SBISETCS OILIGHKAa 3HAHUM W yMEHHUM oOydaromerocs 1o
NATUOAIBHOM IIKaJe.

DK3aMEHALMOHHBIN OUJIET COOTBETCTBYET (hopme, yTBepkieHHOH [lonoxennem
O CTPYKType, COAEpX aHUU U OQOopMJIIECHUU pPadOYMX MporpamMM AUCIUIUIMH I10
oOpa3zoBaTeabHbIM MporpammaM, cooTBeTcTByomuM @DPI'OC CIIO ¢  yderom
npoecCHOHaNbHBIX CTaHAapTOB. TuUMoBoil oOpaszel SK3aMEHallMOHHOTO Ouiiera
npusenieH B [Ipunoxenun. OOyuaromemycs Aa€rcs IpaBo BbIOOpa 3alaHuil U3 YHCIa,
coJepKaluxcs B Owiere, NpUHUMAs BO BHUMaHHE OIEHKY, Ha KOTOpPYK OH
IIPETEHYET.

Uucno »sk3aMeHanMoOHHBIX OwmineroB — 20. Yucimo BompocoB (3amaHuii) B
AK3aMEHaIMOHHOM Omiiere — 3 (1 Bompoc Il KaTeropuu «3HaThb» W 2 BOOpoca Ui
KATETOPUH «YMETHY).

[IponomxuTENbHOCTD dK3aMeHa — 90 MUHYT.

2. lllxkana oueHWBaHMS MPOMEKYTOYHOW arTecTauuu B (OpMe SK3aMEHa —
«OTIIMYHOY», «XOPOLIO», «YIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBLHO.

3. Kputepuu O11eHKH 3a IK3aMEH:

JUISL KATETOPUU «3HATH):



BBbIIIIE 0a30BOro— 2;
0a30BbBIHA — 1;
HMKe 6azoBoro — 0;

KPUTEPUHU OLICHKHU U €€ 3HAYCHUE ISl KATETOPUU «YMETh:

oTrcyTcTBUE ymMeHus — 0 6ai;
HaJM4Me yMmeHus — 2 Oaia.

«OTJIMYHOY - TIPU CyMMe 0asuioB S wiu 6;

«XOPOUIOY» - MPU CyMMe 0aIIOB 4;

«yZOBJIETBOPUTEIBHOY - IPU CyMMeE OaILIOB 3;

«HEYJIOBJIETBOPUTEIHLHOY - TIpu cymMe O6aiutoB 0, 1 v 2.

4. Bun sk3aMeHa — MMCbMEHHBINA SK3aMEH.

Kaxxplii sKk3aMeHaAIMOHHBIN OMJIET COCTOMT M3 TPEX 3aJlaHuii: 1) TeopeTnyeckoe
3aJlaHre B BHUJIC BOIIPOCA M3 TEOPETHUECKOTO COACPKAHUS OCHOBHOTO M MPO(PMIBHOTO
MOJYyJEH; 2) NPaKTUYECKOE 3a/1aHKe (COCTaBICHUE YPABHEHUIN XUMHUUYECKUX PEAKLIHM C
y4aCTUEM HEOPraHUYEeCKUX WJIM OpPraHMYeCKHX BEIIeCTB, B T.Y. IEMOYEK
MpEeBpallleHU W KauyeCTBEHHBIX peakIui OOHapyXKEHUS, XUMHUUYECKUX (QopMys
HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB, B T.4. CTPYKTYPHBIX; 3aJaHus IO
HOMEHKJIaType HEOPraHMYECKUX W OPraHUYeCKUX BEIIECTB; OILICHKAa HW3MEHEHHS
CKOPOCTM XHMHYECKOM pEaKkUMW U HaIpaBJICHHS CMENICHUS pPaBHOBECHUS C
ucnons3oBanueM npuHnuna Jle-lllarenbe; oOleHKa XHWMHYECKOIO COCTaBa M
000CHOBaHME MPUMEHUMOCTH O0BEKTa OWO- WM TexHOC(hephl W T.I.); 3) pacueTHas
3amada (pacueTbl MO YPaBHEHUIO XHMHUYECKHX PpEAKIUW, pacueT MacCOBOW 10U
(Macchl) XMMHUYECKOTO 3JIEMEHTA (COECMHEHMS) B MOJIEKYJie (CMECH); ONpelesiCHHE
npocTeiieit GopMysibl OpraHMIEeCKON MOJIEKYJIbI, HCXO/ISI U3 AJIEMEHTHOI'O COCTaBa (B
%); pacueTbl TEMIOBbIX A(DPEKTOB XUMHUYECKUX PEAKIUi; pacueTbl 3aBUCUMOCTHU
CKOPOCTH XMMHUYECKOU pEaKMu OT KOHLEHTPALIMHU U TEMIIEPATypPhl U T.I1.).

S. ba3a 3a1aHuii, npeAbsBJIAeMas 00YUAKIIMMCS HA JK3aMeHe:

1. Kakue yacTuIpl Ha3bIBatOT ATOMBI U MOJIEKYJIbI?

2. Oxapakrepu3yiTe siBjaeHus auioTponuu. Kakue ¢pakTopsl €ro BbI3bIBAIOT.

3. Kakoe BemecTBO Ha3bIBaOT CI0KHBIM?

4. OxapakTtepu3yiTe MOHSITUS «OTHOCUTEIbHAs aTOMHAs Macca XMMHUYECKOTO
AIIEMEHTAa», «OTHOCUTEIIbHAS MOJIEKYJISIPHAsI Macca BELIECTBA»

5. ChopMynupyiTe 3aKOH COXpaHEHUS MACcChl BEIIECTB.

6 ChopMmynupyiTe 3aKOH MOCTOSHCTBA COCTaBa BelleCcTBA. SIBISIETCS JIU ATOT
3aKOH YHUBEPCAJIbHBIM JIJIs1 BCEX BEIIECTB?

7. Chopmymupyiite 3akoH ABorajipo. Kakue cieacTBus U3 3TOro 3aKoHa HMEIOT
3HA4YEHUE JJIsI XUMUYECKUX PAacYeTOB?

8. Cdopmymupyiite mnepuogudeckuii 3akoH. Yrto Takoe mnepuon? Urto
noKa3bIBaeT HoMep nepuoja. Kakue nepuozasl Bbl 3Haete? Urto Takoe rpymnma? Uro
noka3piBaeT HoMep Tpynnbl. Kakue mnoarpynmbel Bbl 3Haere? UTo moka3biBaeT
MOPSIAKOBBINA HOMEP?

9. Kak yctpoeHo aromHoe siapo? YUro Takoe uzoronsl? IloueMy cBoiicTBa
M30TOINOB OJTHOTO M TOTO K€ DJEMEHTa UJCHTUYHBI, XOTS HUX OTHOCHUTEJIbHBIC
aTOMHBIE MaCChl Pa3IUYHbI?




10. Oxapaktepu3yWte TMOHSATHE «HOHHAs CBA3b». KakoB MeXaHU3M €ro
oOpa3oBaHus?

11. OxapakTepusyiTe MNOHATUS «KATHOHBD» U «aHUOHBD». Kakue rpymnmsbl
KaTUOHOB U  aHUOHOB Bl 3Haere? Kakumu  ¢u3uyeckumMu  CBOMCTBaMH
XapaKTepU3yIOTCS BEIECTBA C MOHHBIMU KPUCTAJUTMYECKUMU pelieTKamMu?

12. Kakyioo XMMHYECKYIO CBSi3b Ha3bIBalOT KoOBaJieHTHON? Kakue mnpuszHaku
YUUTBIBAIOT TNpPHU KIACCU(PUKALMM KOBAJICHTHBIX CBs3ei? KakoBbl MeXaHU3MbI
o0pa30BaHUs KOBAJIEHTHOM CBSI3U?

13. KakumMu 0OCOOCHHOCTSIMU XapaKTEpPU3YEeTCs CTPOCHHE aTOMOB METaLIOB?
OxapakTepu3yite MOHATHE «METAUIMYEeCKas CBs3b». UTO cOmmKkaer 3Ty CBs3b C
MOHHOM W KOBaJIGHTHON cBsi3siMu? UYUTo mpencTaBisieT co0oMl MeTalmudeckas
KpUCTAJJINYECKas pelieTka?

14. Yro Ttakoe cmech? Kakume THIIBI CMECEH pa3inu4aroT IO arperaTHOMy
COCTOSIHHIO 00pa3yromux ux BeniecTB? Kakue THIBI cMecell pa3audaroT 10 NpU3HaKy
OJTHOPOJHOCTH?

15. Kakne cmecu Ha3bIBaloT pacTBopaMu? Kakue TUIIBI paCTBOPOB BbI 3HAETE?

16. Oxapaktepu3yite NOHSATHE «PACTBOPUMOCTH BEIIECTBA B BOJE». B Kakmx
BbIpa)kaeTcs pacTtBopuMocTb? Kakue (akTopbl BIMSIOT Ha pacTBOPUMOCTb B BOJIE
ra3oB, JKUJKOCTEN U TBEPABIX BEILIECTB.

17. Kakne BemiecTBa Ha3bIBAIOT JJIEKTPOJUTAMH M HedyekTposmTtamu? Kakyro
pOJIb UTPAET BOJIa B MPOILIECCE ANEKTPOIUTHUECKON aucconnanuu? Oxapakrepusyire
MOHSATUE «CTEMEHb 3JIEKTPOJIUTUYECKON nuccoumanuu» Ha kakue rpynmbl Aenarcs
AIEKTPOJIUTHI [0 CTEIIEHU AUCCOLAUn?

18. JlaiiTe ompeneneHusi KUCIOTaM U3 HUX COCTaBa M CTOYKH 3PEHUS TEOPUH
ANEKTPOIUTUUECKON qucconuannu. Ha kakue rpymnmsl JeiasT KUCIOThI?

19. [Jaiite onpeneneHuss OCHOBAHMUIM MCXOMS U3 UX COCTaBa U C TOYKH 3PEHUS
TEOPHUU AIEKTPOIUTHIECKON qucconmannn? Ha kakue rpynmsbl JeasT OCHOBaHUS ?

20. [laiiTte ompenesieHue COJIsAM HCXOAS M3 COCTaBa ATUX COeIAWHEHUU. s
Kakoh coiieil 3To ompeneneHue crpaBennuBo? Kak kmaccudunupyror comu? Yto
0OLIEro MeXxay OCHOBHBIMU M KUCJIBIMU COJISIMHU.

2]1. Kakoi mnpouecc Has3pIBalOT ruapoian3om? Kakue TUIbI TMAPOJIW3a BBI
3HaeTe?

22. Kakue BemiecTBa HaszbiBaloT okcugaMu? Kak kimaccupuuUpyrOT OKCHUIBI?
Kakue oxcuasl HaszbiBalOT —cojeoOpasyrommmu? Kakue OKcHUIbl  Ha3bIBalOT
OCHOBHBIMU, KUCIIOTHBIMH, aM(OTEPHBIMU?

23. Kak ximaccu@uiupyroT XHMHYECKHE PEAKIUU [0 YHCIy U COCTaBy
pearupyronux BemiectB? IlpuBecTn npumepsl peakuuii Kaxjaoro Tuna. Peakuumn
KaKOI'o THUIA BCEra SIBISIOTCA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMHU?

24. OxapakTepu3yiTe MOHATHE «CKOPOCTh XMMHYECKOW peakiuu». B Kakux
CAMHUIIAX U3MEpPSAETCS W OT KakuX (PAKTOpOB 3aBUCUT CKOPOCTh XWMHUUYECKOU
peaxiumn?

25. Kakue peakuuu Has3pIBaloT HeoOpatumbiMu? [IpuBeguTe mpumepsl Takux
peakIuil U HAMUIINUTE UX YPAaBHEHUS ?



26.Kakne peakuuy Ha3bIBalOT 00paTUMbIMU? B ueM 3akimrodaercss XUMHUECKOe
paBHoBecue? Kak ero cmectuts? Cdopmynupyiite npunuun Jle-Illatense.
PaccMmoTpuTe BiMsiHME KaXA0r0 (pakTopa Ha CMEUIEHUE XUMUYECKOT0 paBHOBECHE?

27. ®usnyeckue M XHMHYECKHE CBOMCTBa MeTamioB? B dyem 3akmroyaercs
Koppo3usi MetayuioB? Kakue Tumbl U BUABI KOpPpO3ud BuUIbl 3alIMTHI METaIOB OT
Koppo3uu. Kakue BUIpl MOSy4eHUs METAJJIOB Bbl 3HAETE?

28. Kakue O0COOCHHOCTHM CTPOEHHUS OTJIWYAIOTCA aTOMbl W KPUCTAJLIBI
HeMeTaiutoB? KakuMu CBOMCTBaMU-OKHUCIIUTEIIBHBIMU XapaKTEpU3yOTCS HEMETAILIIbI?
OxapakTepu3yiTe BOCCTAaHOBUTEJIbHBIE CBOWCTBA HeMeTauioB (OXxapakTepuszyurte
OKUCJIUTEJIbHBIE CBOMCTBA HEMETAIIOB?

29. Kakue BemiecTBa Ha3bIBalOT opranndeckumu? ChopmynupyiTe u mosicHUTE
OCHOBHBIE I0JIOKEHUS TEOPUU XUMHUUECKOro cTpoeHust A.M. byTiieposa.

30. Kakue mpu3HaKd MOJIOXKEHBI B OCHOBY KJIaCCH()PHUKAIUU OPTaHUYECKUX
Kakyro rpymnmy aToMoB HasbiBaloT (pyHKuHOHaNbHON? Kakue QyHKIMOHATbHBIE
IPYIIbl BAM U3BECTHBI?

31. Ha3oBUTE OCHOBHBIE THIIBI PEAKIMM B HEOPraHUYECKOW M OpPraHUYECKOU
xumun. Kakue peakiiny Ha3bIBalOT PEaKUUSIMU IETUAPUPOBAHUA?

32. Kakue yrieBoJopoibl Ha3bIBatOTCs mpeneiabHbiMu? OO0mas dopmyna. Yto
Takoe roMojornyeckuit psaa? IlepedyncianTs roMOJIOrMYECKUN psAJl aJTKaHOB.

33. Kakue peakuuu Ha3bIBAIOTCA peakuusiMu noaumepuzaunun? Kakue peakuuu
Ha3bIBAIOT PEAKUUAMH THAPATALMH, IeTUIpaTalun?

34. Kakue yrieBoaopojibl Ha3bIBalOTCs HempeneabHbiMu? OOmas ¢opmyna
alikeHOB. UTO 00miero u B 4YeM paziuuMsi MEXAy peakUusMU TMPUCOCTUHEHUH ¢
ydacTUEM M JUEHOBBIX yTriaeBonopoaoB? CpaBHute obmue (opMylibl TUEHOBBIX U
AllETWICHOBBIX YIJIEBOJOPOIOB.

35. CpaBHUTE XMMHYECKHME CBOMCTBa 3TWJeHA W aneruieHa. Kakue oOmue
4epTbl W pas3inyus Bbl MOXKET€ OTMETHTh? OTBET NOATBEPAUTE YpPABHEHUSMU
XUMHUYECKUX PEAKIIIH.

36. Kakue yrieBomopoasl Ha3bIBalOT apoMatndeckumu (apensl)? IlpuBenute
npumep. Kakum nnamenem roput 6eH3oi?

37. Kakue cnupThl OTHOCSATCS K MpeeabHbIM o1HOaTOMHBIM? Kak hopmupyrot
ux Ha3BaHuA? Kakue BUIBI N30MEPHUH XapaKTEPHBI JIs1 HUX ?

38. HazoBute 007acCTH HUCIOJNB30BAHUA TEXHUYECKOIO HSTUIIOBOTO CIHUPTA,
ATUJIEHTJIMKOJIS U TJIULepUHA?

39. Kak B3aumHOe BiHsiHUE (DEHHJIBHOTO paguKalia ¥ THAPOKCUILHON TPYIIIBI
Ha CBOICTBax ¢eHosna?

40. Kakue BemiecTBa Ha3bIBAIOTCS anbaerugaMu? Kakue BUIBI H30MEpPUH,
XapaKTepHbI 1Jis anbaeruaoB.? Kakue cBoiicTBa popManbieruia JeKUT B OCHOBE €ro
MpUMEHEHUS?

41. Kakue BemiecTBa Ha3bIBAIOTCA KapOOHOBBIMU KucioTamMu? CpaBHUTH
CBOMCTBA COJIIHOW M YKCYCHOM KHCJIOT.

42. Yro npeacTaBistoT coOoi cioxHble 3pupbl? Kak Ha3bpIBalOTCA peakuuud UX
ITOJTyYEHHUS ?



43. Kakwme BemecTBa HasblBalOTCA yrieBogamu? Ha kakue rpynmsl OHHM
nemsitesi? Kakod mpu3HaK TOMOKEH Ha OCHOBY 3ToM kimaccudukamuu? I[lodemy
IIFOKO3a Ha3bIBAETCS aJbAETUAO0CTUPTOM?

44. Kakue BelecTBa Ha3bIBalOTCsl aMuHaMK? Kakyto GyHKIMOHANIBHYIO TPYIITY
oHU cojepxar? IloyeMy amMuHBI HA3bIBAIOTCSI OPraHUYECKUMHU OCHOBaHusMu? Kak
CBOMCTBa aHWJIMHA IOJATBEPKIAIOT IOJO0KEHUE TEOPUU XUMHUYECKOTO CTPOEHHUS O
B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIE?

45. Kakre opraHn4ecKue BEUIECTBA HA3bIBAIOTCS aMUHOKUCIOTaMU? MOXHO 11
UX Ha3BaTh COEIUHEHMSIMU C JBOMCTBEHHOM (QyHkuuen? B dyem mnposiBisercs
aM(pOTEpHBIN XapaKTep aMUHOKHUCIIOT?

46. Yto npencraBisitoT coboit 6enku? JlaiiTe XapaKTepUCTUKY KaXIOW U3 Tpex
CTPYKTYp O€TKOBBIX MOJIeKy1. OxapakTepu3yinTe OMOJIOTUYECKYIO POJIb OelKa.

47. YKaxunuTe Kakhue OCHOBHBIE XMMHYECKUE PEAKLIHNU JIEKAT B OCHOBE CHHTE3a
nonuMepoB. [IpuBeauTe npumepsl peakiui MOJUMEPU3ANMA U MOJIUKOHICHCALINH.

[lonp30BaHME pa3IUYHBIMM TEXHUYECKUMHU YyCTpOWCTBaMH, Kpome OBM
KOMITBIOTEPHOTO  KJIacca, KaJbKYyJSTOPOM U MPOrpaMMHBIM  OOECIIEUEHUEM,
HEOOXOIMMBIM ISl pEelIeHUs] TOCTABICHHBIX 3ajad, He aomnyckaercs. [lpu xenanuu
CTyJICHTa IOKHUHYTH Ipeleiabl ayJUTOPUM BO BpEMs DJK3aMEHa 3K3aMEHAllMOHHBIN
OWJIET MOCIIE €ro BO3BpAIlleHUs 3aMEHSETCS.

IIpennogaBarens uMeeT IpaBO IOCIE MPOBEPKUM IMHUCBMEHHBIX OTBETOB HA
HK3aMEHAIIMOHHBIE BOIIPOCHI ¥ PELICHHBIX HAa KOMIIBIOTEPE 3a7ay 3a4aBaTh CTYICHTY B
YCTHOM (hopMe YTOYHSIOIIME BOIMPOCHI B paMKax COAEpX aHHUS 3K3aMEHAIMOHHOI'O
ousnera, BBIAAHHOTO CTYCHTY.

VHble HOpPMBI, pETIAMEHTUPYIOIIME MPOLEAYypPY IPOBEIACHUA DK3aMEHa,
npeacTaBieHbl B [10710KeHUN 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHON
aTTeCTallUy CTYIEHTOB.

6. BHeceHne U3MEHEHMH M 1ONOJTHEHUH B pa004y10 NporpaMmMy AMCUHMIIIMHBI

Copepxanue pabouMx MOpPOrpaMM JUCIHUIUIMH — €XKEroJHO OOHOBIsETCA
MPOTOKONIaMH 3acenanuil kadenpsl mo yrepxaeHHou «llonoxkeHueM o CTPyKType,
coJiepkaHUM U OPOpMIIEHUH PabdOUYMX MPOrpaMM JUCIHIUINH MO 00pa3oBaTEeIbHBIM
nporpammam, cooTBercTBytomuM @PI'OC CIIO ¢ yderom mnpodeccrnoHaIbHbIX
CTaHAapTOB» (opMe.



denepanbHOE rocy1apcTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIET0 00pa30BaHMUS
«TBepckoil rocy1apcTBeHHBINH TEXHHYECKUH YHUBEPCUTET»

CnenmanpHocTh: 18.02.14 Xwumuueckass TEXHOJOTHsS MPOU3BOACTBA XUMHUYECKHUX
COeIMHEHUN

Kadenpa «bruoTexHoa0TMN, XUMUHU U CTaHIAPTU3ALIUN

JncuuruimHa « XuMus»

Cemectp 2

3AJIAHME JIJISI TPOBEJAEHUSI TPOMEXKYTOUHOM ATTECTAIIUU
B opMe IK3aMeHA

BUJIET Ne 1

1. 3aganue 11 KOHTPOJIsE chOPMUPOBAHHOCTH 3HaAHUH — 0, nau 1, uiam 2 6aanaa:
Kakoil pacTBOp HCHOJNB3YIOT JJisl KAYECTBEHHOM PEAKIMU ONPEACIIEHUs XJIOPUIOB,
OpomuoB, oauaos? Hanuiure ypaBHeHUs: peakuuii 1 000CHYITE OTBET.

2. 3aganue AJ151 KOHTPOJIA C(popMHUPOBAHHOCTH YMeHul — 0 uiu 2 dana:
Jana cxema npespauieHuil. [Iponummre Bce peakuuu M ONpeneauTs Bemectsa X1,
X2, X3.

C2H5OH Al203, !.00"_) Xl KMn04, H20, 0-20“_} X2 HBr(u:é.),t_} X3 l_} 3TUH — _)C2H<0

3. 3agaHue AJ151 KOHTPOJIA C()OPMUPOBAHHOCTH YMeHnil — 0 wiu 2 6ana:
IIpounTaiiTe TeKcT.

OHpeI[CJ'H/ITe MAacCCOBBIC JOJIM XUMHUYCCKHUX DJICMCHTOB B OKCHJAC aJIFOMHWHMUA A1203 u
BbIPA3nTC UX B IIPOLCHTAX.

Kpurtepun uTOroBoi OLieHKH 32 IK3aMeH:

«OTIUYHO» - TIPU CyMMe OaIIoB 5 uiu 6;

«XOPOIIOY» - IPU CyMMe OansioB 4;
«YIIOBJICTBOPUTETHLHO» - IPH CyMMe 0aiioB 3;
«HEYJOBIIETBOPUTENBHO» - Tipu cymme OamoB 0, 1 wm 2.

CocTaBUTEND: A.A. Crennauéna

3aBemyromuii kadeapoit M.I". Cynbman






JIucT perucTpanum u3MeHeHHid B padoyeil mporpaMmme 0611e00pa3oBaTeibHOM U CHUIITHHbBI

Ne
HM3MEHEH
us

Howmep nucra

HU3MCHCHHOT'O

HOBOI'O

U3bATOTO

Ne nporokona u nara
3aceaHus Kaeapsl

Jlata BHECEHUSs
HU3MEHEHHUS B
PO

®.N.0. nua,
OTBETCTBEHH
oro 3a
BHECEHHE
H3MEHEHHIN




