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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHUITIJIMHbI

[lenpfo  OCBOCHHSI ~TUCHUIUIMHBI  «XHUMHs»  SBIsieTcs  (OPMHUPOBAHHE  HAYYHOTO
MHUPOBO33PEHHUsI, MPUBUTUE HABBIKOB YCTAHOBJIEHHUS CBA3M CTPOCHUS U CBOMCTB BEILIECTB C
BO3MOXHOCTBIO €r0 TNPUMEHEHHUS, MNPUOOpPETeHHE HABBIKOB pabOThl C BEIIECTBAMH U
00opysoBaHUEM B TaOOPATOPHBIX YCIOBUSIX, YMEHHE CAMOCTOATEIHLHO paboTaTh C IUTEPATypOH Mo
XUMUU.

B pamMkax ocBOeHMS AUCHUIUIMHBI «XHUMHS» OO0ydaroniyecss TOTOBITCS K PEHICHUIO
CIIEAYIONMX 3a/1a4 (B TOM 4Hcie MpoeCCHOHATBHBIX 337ad B COOTBETCTBUU C BUAOM (BHIAAMH)
JESITEIIbHOCTH):

- U3yYEHUE TEOPETHYECKUX OCHOB XHMHUH, XapaKTEPUCTHKA BAXKHEHMIIMX KJIACCOB
HEOPTraHWYECKUX U OPraHUYECKUX COCIUHEHHUM, BOBMOXKHOCTh UX IPUMEHEHHUS;

- U3Y4YEHHE COCTaBa, CTPOEHUS M XUMHYECKMX CBOICTB HEOPraHWYECKUX U
OpPraHUYECKUX COCIVHEHU;

- OBJIaJICHUE METOJIaMU U CHOCO0aMU MOJY4YEHHs, MPUMEHEHUS] HEOPTraHUYECKUX U
OpraHMYECKUX BEIIECTB;

- (dopMupOBaHHE YMEHHUI NPOBEJACHUS HKCIEPUMEHTA, OBJIAJEHUE  METOAaMH U
crocobamMy TOTy4YEHUSs BEIIECTB;

- MPUBUTHIE HABBIKM OCMBICICEHHOTO pEIIEHUsS KOHKPETHBIX XMMHYECKUX 3aj1ad,
MIEPEBOJUTH B ONTUMAJIbHBIE pelIeHHs TPO(eCcCHOHANBHBIX 3a/1a4, B TOM YHCJIE C UCIOIb30BaHUEM
3aKOHOB XMMHH, XMMUUYECKUX MPOIIECCOB U MPEBPAIECHUS BELIECTB;

- ydyacTM€ B BBIIIOJIHEHUM HAy4YHBIX HWCCIIEIOBaHUM, aHAlU3 HUX pe3yJlbTaToB U
dbopMynupoBKa BHIBOJIOB;

- YTOUHEHHE CHUCTEMbl  3allUThl PACTEHUHM OT BPEAHBIX OpPraHU3MOB U
HEOJIAaronpUsATHBIX OTOAHBIX SIBIICHU;

2 MecTo JUCHUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

2.1 YueOHag mucimiuinHa «XHUMUS» OTHOCHUTCS K JUCIHMIUIMHAM o00s3arenbHOil dyactu bl
«Aucuumimnnel (Moaynu)» o HanpasieHuto 35.03.04 ArpoHomus.

2.2 Jlns u3ydeHus: XMMUU HEOOXOUMBI 3HaHUs (U3HKH, MaTEMaTUKHU U 001Iel OMOJIOTHH, B
o0beMe cpenHel mkoinbl. M3 Kypca (U3MKH - CTPOCHHE aTOMa M OCHOBHBIE (DU3HYECKHE 3aKOHBI,
NepBBId M BTOPOW Havaja TepMoJuMHaMUKU. M3 Kypca mMaTeMaTuKu M reOMETPUM JOJIKHBI ObITh
U3y4YeHBbl CIEIYIOIUe MOHATHS: MPOMOPLUs, JOrapuGMbl U X BBIYMCICHUE, NTOHATUE IMPOLEHTA,
reoMeTpuuecKue (QUrypbl, CHMMETpPHs, OCHOBHBIE MOHATUS M aKCHOMBI cTepeoMerpun. M3 kypca
oOmiell OMOJIOTMU CTYAEHT JOJDKEH YCBOMUTH IOHATHE «KJIETKa», 3HaThb €€ COCTaB U CTPOEHUE
(OenmkH, JKUPBI, YTIAEBOAbI, HYKJIEHHOBBIE KUCIOTHI).

2.3 B mnpormecce OCBOECHHS IUCHUILIMHBI (HOPMUPYIOTCS 0a30Bble 3HAHUA I W3Y4YECHHUS
CIENYIOIINX JTUCLUUIUIMH: «ArpoxuMmus», «VIHTerpupoBaHHas CHCTEMa 3alllUThl PACTEHUI,
«Pu3nonorus 1 OMOXUMHS pacTeHui», GpopMupyomux cieayromme komnerenuun OINMK-1.



3 IlepeyeHb NJIaHUPYEMBbIX pe3yJIbTATOB 00y4YeHHUSs MO AUCUMUILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl
[Tnanupyemblie pe3ynbTaThl O0YUYEHHS 10 AUCUUIUIMHE — 3HAHUS, YMEHHUS, HaBbIKU U (WJIH)
OTIBIT JICATENILHOCTH, XapaKTEPHU3YIOLIHE 3Tanbl (POpMUPOBAHMS KOMIIETCHIUN U 00eCIIeunBaIoIIne
JOCTHKEHHE TNIAHUPYEMbIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeNbHOM MPOrpaMMBl.

Nuaukatopel
KoMmeTer s OCTHIKEHHS! [TepeueHs TUTAHUPYEMBIX PE3YIHTATOB
oOyueHus 10 TUCIUILINHE
KOMITIETEHIINH

OIIK-1. Cnocoben | U1-1onkx1  Hcmonb3yer 3HATh:

peliaTth TUIIOBBIE | OCHOBHbBIE 3aKOHBI | - OCHOBHBIC TOHATHS XHMHH, XHMHYCCKUE

3a/1a9mn €CTECTBEHHOHAYYHBIX JJIEMEHTHl M WX COCIWHEHUS; CBOHCTBA

npodeccuoHanbHOM JUCHUIUIAH JIJIsl pellieHus HEOPraHHYECKUX COEIMHEHU;

JESITEIIBHOCTH Ha | CTaHJAPTHBIX  3a/Ja4 B TEOPETUYECKHE OCHOBHI OpTaHUYECKOU

OCHOBE 3HaHWH | o0nacTu CEJIbCKOTO XUMHH, KAYECTBEHHBIN U KOJIMYECTBCHHBIN

OCHOBHBIX 3aKOHOB | XO3SHCTBA; COCTaB, CTPOCHHUE, CIIOCOOBI MOIYICHUS U

MaTeMaTHYECKHUX u XUMHYECKHE  CBOMCTBA  OpraHMYECKHX

€CTECTBCHHBIX HAYK C COCTUHEHU I

PUMEHEHUEM yMeThb:

UH(OPMAIMOHHO- - HCIIOJB30BaTh METO/IbI o0paboTku

KOMMYHHKAI[HOHHBIX 9KCIIEPUMEHTANBHBIX JaHHBIX B 00JacTh

TEXHOJIOTHH arpodKOJIOTUHU;  ONpPENeISITh  CYIIHOCTH
XUMHYECKHX MPOLIECCOB, TPOUCXOISIINX B
MOYBE, PACTCHHUAX W  MPOIYKIUH;
UCIIONB30BaTh  CBOWCTBA  XMMHYECKUX
BEIIECTB B nabopaTtopHoOi U
IPOU3BOJICTBEHHON MIPAKTHKE;
KJIACCH(PUITMPOBATh HEOPTAaHUYECKUE U
OpraHMYEeCKHEe BEUIECTBA MO Pa3IMYHbIM
MpU3HAKAM; JaBaTh HA3BaHUS
XUMHYECKUM COEAMHEHUSM M0 JI000H U3
W3BECTHBIX ~ HOMEHKIIATyp;  OIICHUBATh

CBOMCTBA BCILECTBA HAa OCHOBE TEOPUU
CTpPOEHMSI OpraHumdeckux Bemiects A.M.
byrnepoBa a  Takxke, uUcCXond U3
TEOPETHYECKUX IIPEACTABICHUI 0
pPEaKIIMOHHON  CHOCOOHOCTM U THUIIOB
rUOpUAM3AINH; OCYILECTBIATh MOTydYEeHUE
BEIIECTB M MU3y4aTb HX  CBONCTBA,
ONMUCBHIBATh ~ MEXAHU3MBl  BaKHEHIIMX
peaklMii CHUHTe3a HEOPraHMYeCKUX U
OPraHWYECKHUX BEIECTB; IOATOTOBUTH H
IIPOBECTH  XMMHUYECKUH  JKCIIEPUMEHT,
MIPOBOJUTh HEOOXOJIMMBIE XHUMHUYECKUE U
(U3NKO-XUMHYECKHE pacyeTsl u
OILICHUBATh MTOTPEIIHOCTh U3MEPEHU;
BJIA/I€Th:

CMOCOOHOCTBIO HCHOJIB30BATh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX IUCLUIUINH

B IpodecCHOHATBHON  JIeATETbHOCTH,
MPUMEHITh METOAbl MaTeMaTUYeCKOTo
aHam3a u MOJICJIMPOBAHMS,




TCOPECTUUCCKOTO MW OSKCIICPUMCHTAJIBHOI'O
HUCCICO0OBaHUsA, 3HAaHUAIMH O CBOMCTBaxX
XHUMHUYCCKUX COCI[PIHCHHﬁ; COBpeMeHHOfI

Hay4HOU arnmapaTrypou, HaBBbIKAMU
BEICHUS XHMHUYECKOTO OJKCIIEPUMEHTA,
TEXHUKOH B3BCILIUBAHMS Ha

TEXHOXUMHUYECKUX  Becax; CIIoco0amu
OpHUEHTAIUH B po(heCCUOHATTLHBIX
UCTOYHUKAX UHPOpPMAIUU (KHUTH, CAHUTHI,
oOpa3oBaTeNnbHbIE MOPTalbl); HABBIKAMU
Oe3zomacHOM  pabOThl B XMMHYECKOM
nabopaTtopuu

N-20mnk1  Hcmonssyer
3HAHAS MaTeMaTHUYECKUX
5

o0menpodecCHOHaATBHBI
X  JUCHMIUIMH — JUIs
peueHus

AI'POHOMUYCCKUX 3aa4Y.

3HATD:

OCHOBHBIC 3aKOHBbI XMMHUU U IPUMEHECHHUE
UX JUIsl OOBSICHCHHUS SIBIICHUH ¥ IPOIIECCOB,
HaOMIOJaeMble B TIPUPOJE, TEXHUKE,
POM3BOJICTBE; (DAKTOPHI, BIUSIONINE Ha
CKOpPOCTH XUMHUYECKHUX MIPOIIECCOB;
CBOWCTBA  MOJEKYJSIPHBIX  PacTBOPOB
cnabbIX W CWIBHBIX  3JIEKTPOJIMTOB;
OCHOBBI TEPMOJIMHAMUKHU; OCHOBBI
3JICKTPOXUMHH,; OCHOBBI OMOJIOTHYCCKON U
KOJUIOMAHOM XuMuu, cBolictea BMC

yMeThb:
OTIPE/ICIIATh (UBHKO-XUMHYCCKUC
KOHCTaHTBl ~ BEIIECTB,  MCIOJIb30BaTh
HEOOXOUMBbIE TIPUOOPHI U J1abopaTopHOE
o0opynoBaHue npu MIPOBEICHUU
1a60paTOPHBIX MCCJIEI0BAHUI;
UHTEPIPETUPOBATH pe3yNnbTaThl
OHMOXHMUYECKHX HCCIICTOBAHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA JIA
pereHust MpopeCCUOHABHBIX 3a71a4;
BJAaJETh:

MPUTOTOBJIEHUS] PACTBOPOB U ONpPEIEICHUS
uX KOHIICHTpAIIUIA; OIMUCAHUS
HAOMIOTaeMBIX ~ TMPHU3HAKOB  PEaKIINH,
METOZaMH  TPOBEACHUS  PacyeToB  TIO
XUMUYECKUM  YPaBHEHHUSIM;  METOJaMHU
UJeHTU(DUKAIIMN BEIIECTB (XUMUYECKUX H
OHMOJIOTUYECKHX); cOOpoM MH(POPMAIIUU OT
pa3IUYHBIX HCTOYHHUKOB; HaBBIKAMH
paboTel ¢ TabOpaTOPHBIM 000PYIAOBAHUEM,
METOJaMH TIOCTAaHOBKM W  TPOBEICHHS
Pa3IMYHBIX SKCIEPUMEHTOB.




4 CTpyKTYypa U colepKaHHue TUCHUIINHBI

4.1 O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThI

Bun yae6HO# paboThI

TpynoemMKocTb

ouHast (hopma 0O0ydeHus

3a04Has popma 0OydeHUS

AymuTopHbIE  3aHATUS  (KOHTAaKTHas
payGIi)Ta f MIPENo/IaBaTesieM), Escero 50 42 14 12
B T.4.. JIEKIUU 20 12 8 4
B TOM 4HClIe B (hOpMe IPAKTUICCKON - - - -
MIOJITOTOBKH

nabopaToOpHEIC 3aHATH 30 30 6 8
B TOM YHCJIE B (OPME MPAKTHYECKON - - - -
MOJITOTOBKH
CamocrositenbpHas paboTa 94 66 126 123
B TOM YHCJIC B OPME MPAKTHYECKON - - - -
MIOJITOTOBKH
[TpomexyTounast arrectanus (3x3ameH, | 1 cemectp| 36/2 4 /1 xypc
3a4er) ceMecTp 9 /2 xype
OO6m1ast TpyA0€MKOCTh AUCIIUTUIMHBI 144/4 3E 144/4 3E 144/4 3E 144/4 3E




4.2 Conep:xxanmne IUCIUATIIAHBI

HanmenoBanue paznena
JTUCLIUTIINHEI /

YKpYITHEHHBIC TEMBI pa3erna

TpymoeMKOCTh pasfeia u ee pacupeleeHue 1o BiugaM yaeGHoi paboTsl, dac.

ogHast popMa 0OyIeHHUS

3ao4Has popma oOydeHHS

BCETO nexkmusg | BT.4. | JIII3 CPC| B T.4.| Bcero |Jekn | B JIII3| B CPC Kozer
OCHOBHBIE BOTIPOCHI TEMBI (hopMupyeMbIX
B T.4. B B us T.4. T.4. M
KOMITETEHIIUI
hopme hopme dop B B
TTIT* 11 Mme thop dop
III1 Me Me
I1I1 11
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 cemectp 1 kypc
1 paznen
Heoprannmyeckasi u 144 20 - 30 - 94 -
buzunueckass xumun
28 2 - 4 - 20 - 25 2 - 1 - 22
1 OcHOBHBIE TOHATHS + + + + +
XUMUH
2 OCHOBHBIE 3aKOHBI + + + + +
1  OcHoBHEIE X
TIOHSTHS ¥ 3aKOHBI XUMHH. 3 XHMHHECKHE PEAKIHH. + + + +
Tunel U IPU3HAKY peaKLUN OIIK-1
Kiaccel Heoprauneckux
COEJIMHEHUH 4 Oxcunpl. Kucnotsl.
OcnoBanust. Cou.
Knaccudukarus. + + + + + +
[onyuenue.
Xumuueckue cBoicTBa.
[Tpumenenue
®opma KOHTPOIIs VYcTHBIH onpoc, pelenye 3aaay Y CTHBIH 0npoc, BOIPOCH! K 3a4€Ty
2 CtpoeHnue aToma.
[Nepromudaeckuii 3aK0H U 9 - - 2 - 7 - 8 - - - - 8
MePUOIUIECKasi CUCTEMA
JI..MeHnneneena
1  Hcropus pa3BHUTH + N N
YUEHUsI O CTPOCHHHU aToMa




2 KsanToBas TEopus
CTpoeHHsT aroma. PaboTbl

I'eiizenOepra u + +
IlIpénunrepa. KBaHTOBBIE
qrcia
3 [epuonuueckuit
3aKOH U NepUoIudecKas + N
cucrema X0 JI.1.
Menneneesa.
dopMa KOHTPOJIS YeTHBIM onpoc, pelieHre 3a1a4d VYceTHBIN onpoc, BONPOCH K 3a4eTy
- - 2 - - - - - 4 OIIK-1
3 Xumuyeckas CBS3b
1 OCHOBHBIE TIOHATHSL.
YcnoBue 00pazoBaHus
CBs13U. THITBI XUMHYIECKUX + -
CBSI3€H, NX XapaKTEePHUCTHKA
2  Meroapl  omMcaHMs
XUMHYECKOM CBSI3U: METOT + -
BaNeHTHBIX cBs3eit (MBC)
1 METOJT MOJIEKYIISIPHBIX
. + -
opburaneit (MMO)
dopMa KOHTPOJIS TectupoBanue Bompocs! k 3auery
4 Xumuueckas 2 ) 2 ) ) ) ) ) 8 |OIK-1
TEepMOJMHAMHUKA
1 OcHOBHBIE MOHATHA
XUMUYECKOH
TepMoauHaMuKH. [lepBblil + +
3aKOH T€PMOANHAMUKH
2 Bropoii 3aKOH +
TEPMOAUHAMUKH. + +
DHTPOIHS. YcnoBust




CaMOIIPOU3BOIEHOTO
NPOTEKaHHS MIPOLIECCOB

3 Tepmoxumus. TXYVY.
3akon ['ecca. CaenacTBus u3
3akoHa ['ecca

®opMa KOHTPOJIA

YerHbli onpoc,

pemenune 3agavd

VYcTHBIN onpoc, BONPOCHL K 3a4eTy

5 OCHOBBI XUMHYECKOH
KHHeTUKHU. PaBHOBecue

10

2 -

2 -

1

1

6

1 CkopocTh XHMHUECKOH
peaxkuuu. DaxTopsl,
BIMSIOIINE Ha CKOpOCTb
peaxnum.
3aBUCUMOCTH CKOPOCTH
peakuuy OT KOHIEHTpalUH.
3M

2 3aBUCUMOCTb CKOPOCTH
PEaKIUK OT TEMIIEPaTYPBbIL.
IIpasuio Baut-T'odda.
Teopust akTUBHBIX
CTOJIKHOBEHUU. Y paBHEHUE
Appennyca

3 Teopus
aKTHBHPOBAHHOTO
komrutekca. Kpartkue
CBEJICHMSI O KaTaJn3e.

4 TloHATHE XUMHUYIECKOTO
paBHoBecusi. KoHcTaHTa
XUMHUYECKOTO PABHOBECHSI.
CMelnieHne paBHOBECUS

OIIK-1

dopma KOHTPOIS

VYcTHBIH onpoc, pelieHue 3a1a4

Y cTHBII onpoc, BOIIPOCH! K 3a4€Ty

6 PactBOpEI

36

18

32

26




1 OCHOBHBIE TIOHSTHS.
Cnoco0bl BEIpayKeHUS
cocTaBa

pacTBOpOB

2 KomuratuBHBIE CBOMCTBA
PacTBOPOB HEANEKTPOIHUTOB

3PacTBOpBI 3NEKTPOIUTOB.
Teopus
3JIEKTPOJIUTUYECKOU
JTUCCOLIMAIUY.
Juccormanus KHUCJIIOT,
OCHOBaHUM, COeH

4 Hucconuanusa BOAbI.
Ilonsatue pH. IIpoussenenue
PacTBOPUMOCTH

5 I'unponus coneit

OIIK-1

6 OBP

dopMa KOHTPOJIS

VYceTHBIH onpoc, peleHue 3aaa4

YeTHbIl onpoc, BOPOCH K 3a4€Ty

8 2 - 6
7 KoMImiekcHbIE COeTMHEHMS
1 KommiexcHnie + + OIIK-1
COCJMHCHUS.
Crpoenne. Knaccuduxarus.
Howmenknatypa

2 XumudecKkas CBsI3b B
KOMIIJICKCHBIX COCAMHCHUAX.
TloBeeHHE KOMITICKCHBIX
COEIMHEHUH B PacTBOPAX.
Koncranra HectolkocTn
KOMILUIEKCHBIX HOHOB KaK




Mepa UX YCTOMUHUBOCTH

®dopma KOHTPOIIL YcTHBI onpoc, pemeHue 3agau VY CTHBII onpoc, BOIPOCH! K 3a4eTy
8 Xumust 251eMeHTOB 39 4 - 6 - 29 - 42 - - 2 - 40 OIIK-1
1 OOmmas xapakTepuCcTHKa
anemenToB rpymi |-VIII
rpynn Ilepuonnyeckoit
CHCTEMBI AN.
Menpeneesa
2 [lomyyeHue, XUMHYECKHE
CBOMICTBA, IPUMECHECHUE
3JIEMEHTOB U X COCIUHEHUI
3 3HaueHHe UX B IPUPOJIE U
CEIIbCKOM XO035HiCTBE
®dopma KOHTpOIIS KonrponbHas pabora BOIIPOCHI K 3a4€Ty
IIpomexyTounas
3a4er 3a4er
aTTecTalus
Aymuropubix u CPC 144 20 - 30 | C |94 | " | 14 |8 | " | 6 | 12 OlK-1
3auer
Wroro uacos 144 20 T3 | T 94 T 1448 | T | 6 | " | 12 OrK-1
2 pazaes1 AHajauTHYeCKasi U OpraHuvyecKasi XHMUHU
HaumenoBanue paznena BCETO JICKLIMS BT.u. | JIII3 CPC| B T.u.| Bcero |Jiek1 | B JIII3| B CPC Koapr
JIUCLUIIIIMHEI / B T.4. B B nst T.4. T.4. (hopMHpyeMBIX
YKpYITHEHHBIE TEMBI pasjierna thopme thopme tdop B B KOMITeTCHITNI
%
OCHOBHBIE BOTIPOCHI TEMBI i i me bop bop
11 M€ Me
I1I1 11
2 cemectp 2 Kypc




9 OCHOBBI aHATUTHYECKO 11 - 2 8 1 - - - 6 OIIK-1
XUMHUHU
1 Ucropus pa3Butus + +
AHATUTHYCCKON XUMUH
2 Knaccugukaius MeTo10B + +
AHAIUTUYECKON XUMUU
3 O6paboTka pe3yabTaToB + + +
HaOoAeHUH
4 Xumuueckas rnocyja u + + +
obopynoBanue
®opMa KOHTPOJIS VYeTHbl onpoc Bompocsl k 3x3aMeny
10 OcHOBBI Kau€CTBEHHOTO 8 - 2 9 - - 2 - 7 OIIK-1
aHanm3a
1 CyurHocTh Ka4eCTBEHHOT'O + + +
aHanmm3a
2 UyBCTBUTEIHHOCT U + + +
crenupUIHOCT peakLuii
3 JIpoOHBIN ¥ Ka4eCTBEHHBII + + +
aHam3
4 Kiaccuukanus KaTHOHOB + + +
1 aHHOHOB
dopMa KOHTPOJIS VYceTHbll onpoc Bompocs! k 3x3aMeny
11 I'paBUMETpUYECKUH aHATH3 9 - 2 10 - - - - 10
1 CymurHocTh + + OIK-1
TPaBUMETPHUUECKOTO METOA
aHanmm3a
2 ®opma ocaxaeHus + +
3 I'paBumeTrpuueckas Gpopma + +
4 Pacuetsl B + +

rpaBUMETPHUYECKOM aHaJIH3e




5 KonngectBeHHbIE + +
pa3aencHus METOI0OM +
OCaXICHUS
dopma KOHTPOJIS YcTHBI ompoc Bomnpock! k 3k3aMeny
12 TurpumeTpu4ecKuil aHanu3 15 - 6 8 12 1 - 1 - 10
1 CymHOCTS T + + + + + OIIK-1
KIIaccu(UKAIS METOIOB
TUTPOBAHUS
2 KpuBble THTPOBaHUS + + + + +
3 Touka 3KBUBaJICHTHOCTH, + + + + +
KOHEYHAs TOYKa TUTPOBAHUS
4 OCHOBBI KUCIIOTHO- + + + + +
OCHOBHOTO, OKHCITUTEIILHO-
BOCCTAaHOBHUTEIHHOTO,
KOMILICKCOMETPUIECKOTO,
0CaIUTEIHPHOTO METO/I0B
TUTPOBAHUS
®dopma KOHTPOJIS KontponrHas pabora Bomnpocs! k 3k3aMeHy
13 Mpeamer 13 - 2 10 6 - - - - 6
OpraHu4yecKor XMMUHU
1 Crpoenue aroma + + + OIIK-1
YIIepoJia ¥ THITBI €T
THOpUAM3AITIT
2Knaccugukarius + + +
OpPraHUYEeCKHUX
COEJITUHEHU M
3HomeHkiaTypa + + +
OpPraHUYEeCKHUX

COEIUHEHNH




4 Crpoenne n
CBOMCTBA OPraHUYECKUX
COEIMHEHUMN

dopMa KOHTPOJLA

VYcTHsIit onpoc

BOHpOCLI K OK3aMCHY

14 PeakuuoHHas
CIIOCOOHOCTH OPraHMYECKUX
COCIMHEHUI

11

- 2

10

1 - 1 -

1 Cyoctpar. Cnoco0sbl
paspsbiBa CBsI3H B
cyOcTpaTe, pearupyroiime
YACTHIIBI " ux
YCTOWYUBOCTD

2 DNEeKTPOHHBIE u
MIPOCTPaHCTBEHHBIE

3¢ GeKTH, X BIHSIHUC HA
HaIpaBJICHUE NPOTCKAHUS
peakiuu

3 Knaccudukanys
peakuuii B OpraHu4eckou
XUMUH

OIIK-1

®opMa KOHTPOJIS

VYeTHbl onpoc

Bomnpocs! x 5k3ameny

15 VraeBoaopoabl u UX
raJIOrCHIIPON3BO/IHBIC

11

16

15

1 Knaccndukarus
YTIIEBOJOPOIOB.
CpaBHUTENBbHAS
XapakTepucTuka. Metosl
MOy YCHHUS

OIIK-1

2 OcobenHoctu
MPOTEKAaHUA XUMHUYECKUX
peakiuit aJIKaHOB,
QJIKCHOB, AJIKIHOB,
AJIKAaJTUCHOB u




IMUKJIOAJIKAaHOB

3 XuMHUYecKHe CBOICTBa
OeH30J1a U €r0 TOMOJIOTOB.
[lpaBuna opueHTalMu B
OCH30JIbHOM KOJIbIIE.

OpuenTtanrtsl | u 2 pona

4 IlpuponHble HCTOYHHUKH
YIIIEBOJIOPOJIOB: TEPIIEHBI,
NPUPOIHBIA ra3, HedTs,
yTOJIb, Topd, ux
NPaKTHYECKOE  3HAuCHHE.
buonornueckass  QyHkums
KapaTHHOWIOB B

OpraHmu3Me 4CJI0OBCKa

dopMa KOHTPOJLA

VYeTHbll onpoc

Bormpocsl k 3x3aMeny

16 TumpoxcuibHbIe B 2 B B 8
COCIIHEHUS
1 CnupTsl: CTPOEHHUE, + OIIK-1
KIaccuuKaIms,
HOMEHKJIATypa, CIIOCOOBI
MONY4YeHUs, (UINIECKUE U
XUMUYECKHE
CBOMCTBa
2  ®eHONBI:  CTpOEHHE, + +
KIacCupuKanms,
HOMEHKJIaTypa, CITOCOOBI
MOJIyYEHUS,
CBOWCTBa
3 KpaTkue cBeeHus o + +
CTPOCHUH, TOTYICHUH U
CBOMCTBaX MPOCTHIX 3(hUPOB
4  PacmpoctpaHeHue B + +

npupoje M OHOJIOrHYecKoe
3HA4E€HHE THIPOKCHIBHBIX
COEUHEHUII.




IIpumenenue

dopMa KOHTPOJLA

VYcTHsIit onpoc

BOHpOCLI K OK3aMCHY

17 KapOoHusbHbIE
COEIMHEHUS

- - 2 -

1 CpaBHuTEIBHAS
XapaKTepUCTHKA
KapOOHMITBHBIX
COEIMHEHN N

2 CtpoeHue ainbAeTuAHON
rpynmbl. OCHOBHBIE THITHI
peaKuii apIeTHI0B H
KETOHOB.

3 buomorudeckoe u
MPaKTUYeCKOE 3HAYCHHE

Kap6OHI/IJ'IBHLIX COS,I[I/IHCHI/Iﬁ

OIIK-1

DopMa KOHTPOJISL

VYcTHBIN OnIpoc, pellieHue 3aaa4

Bompocsl k 3x3ameny

18 KapOoHOBBIC KUCIIOTHI

- - 2 -

11

1 - - - 10

1 KapOoHOBBIE KHCIOTHI:
KIaccuuKanms,
HOMEHKJIaTypa,  CIIOCOOBI
noxydeHus,  Quznueckue
CBOWCTBA, CTpOEHUE
KapOOKCHIJIbHOM IPYHIIBI

2 XuMHYeCKHE CBOMICTBa
OJIHO- M  JIBYXOCHOBHBIX
KHCJIOT, HeTpeaeTbHBIX
KapOOHOBBIX

KHCJIOT

OIIK-1




3 PacmpoctpareHHOCTH
KapOOHOBBIX  KHCIOT B
PacTUTEILHOM U )KUBOTHOM
MHpE U X OHOJIOTHYecKoe

3HA4YCHUC

®opMa KOHTPOJIS

VYcTHBIN onpoc, pellieHue 3aaa4

Bomnpocsl k 3x3aMeny

19 IMpowusBoHBIE KAPOOHOBBIX
KHCIIOT

- - 2 -

1 Kpatkue cBeneHus o
CTPOGHHH M XHMHYECKUX
CBOICTBaX COJIEH, CI0KHBIX
3¢hupax, TaJOUHTUAPUIAX,
aHTHJPUIaX KapOOHOBBIX
KHCIIOT

2 IIpakTuueckoe u
OMOJIOTHYECKOE  3HAUCHUE
Ba)KHEHTIINX IMPOU3BOIHBIX

KapOOHOBBIX KUCIIOT. XKupbl

OIIK-1

DopMa KOHTPOJISL

VYcTHBIN OnIpoc, pellieHue 3a1a4

Bompocs! k 3x3aMeny

20 VYriueBomsl

10

1 YTneBoamr:
Kiaccu(uKaus, CTpOeHUE,
HaX0XJICHHE B

PUPO/IE

2 Monocaxapuabl:
KiaccuuKanus,
CTPOEHHUE, LHKIOLENHAs
TayTOMEpHsl, XHUMUYCCKUC
CBOMCTBA

3 Hucaxapunbr:
Kkiaccuukanus,
XUMHYECKHE CBOMCTBA

OIIK-1




4 [Momucaxapumpr: + + + + +
KiaccuuKanus, THIPOJIU3
KaK OCHOBHAsl peaxius AJs
Kpaxmasia U LeJUTI0JIO3bI
5 IIpakTuueckoe u + + + + +
Ouojornyeckoe  3HaYeHUE
YTIEBOJIOB
®dopMa KOHTPOJIS Pemenue 3amau Pemtenue 3aa4, BOPOCH! K IK3aMEHY
5 - 2 2 18 1 - 1 - 16
21 Azorcoaepxariue
OpraHUYeCKHe COeTMHEHUS
1 AMWUHEL, aMUJIbI + + + + + OIIK-1
(MoueBHHa),
AMHHOKHCITOTHI, Oemku:
CTpOCHHUE, KIacCHpUKAIHS,
HOMEHKJIATypa
2 XapakTepHble + + + + +
XAMHUYICCKHE CBO¥CTBa
aAMIHOB, MOYEBUHEI,
AMHHOKHCIIOT, OSJIKOB
3 A30Tcoz[ep>1<a1une + + + + +
TeTEePOIIKINICCKHE
COCTUHCHUS
4 Hyk1eMHOBbBIE KUCIIOTHI + + + + +
5 buonorudeckoe 3Ha4eHUe + + + + +
dopma KOHTPOJIIS Pemenue 3agaq Pemenne 3aa4, BOIPOCH! K IK3aMEHY
12 - - 11 6 - - - - 6
22 TlonumMepsl




1 ITonumepsr:
olpeJieIIcHUE,

KJaccuduKaIys, CTpoeHue.

MonHoMepsl

2 CBO#iCTBa IOJTMMEPOB.
XYUMUYECKUE pEAKLIUU
MIOJINMEPOB.

3 Ilomy4yeHue MONUMEPOB:
MOJIMMEepH3anus U
MTOJINKOHICHCAITHS

4 TIpaxTHdyeckoe 3HaYCHHUE
Kay4yKOB, PE3UHBI,
MIOJIMATUIICHA,
TIOJIMIIPOTIMIICHA,
MOJIMXJIOPBUHUIIA,
(eHonopopMaThACTHIHBIX
CMOJI, HaiiJI0Ha,
moJmKapOoHaTa

OIIK-1

dopMa KOHTPOJIS

YerHbli onpoc, pelieHue 3a1a4

Pemenne 3a/1a4, BOIIPOCHI K 3K3aMCHY

IIpomesxkyTouHast
aTTecTanus

9K3aMCH

9K3aMCH

OIIK-1

Aynuropusix u CPC

108 12 - 30 -

66

135

123

JK3aMeH

36

OIIK-1

HToro yacos

144 12 - 30 -

66

144

123

*T1I1 — mpakTHUecKas MOATOTOBKA




5 OOpa3oBaTte/ibHbIE TEXHOJIOTHH

C nenpro o0ecrieyeHus pa3BUTHs y 00ydaroerocss HABbIKOB KOMaHAHON paOOThl, MEKIMYHOCTHON
KOMMYHUKAIIUH, TIPUHATHS PEIICHUH, TUACPCKUX KadyecTB, B COOTBETCTBUH ¢ TpeboBanmsamu GI'OC BO
II0 HaIIPaBJICHUIO MOATOTOBKH, peaju3alus KOMIETEHTHOCTHOIO IOJXOJa MPEeayCMaTpUBAET IIHPOKOE
HCIIOJIb30BaHNWE B 00pa30BaTENbHON NEATEILHOCTH AKTUBHBIX W WHTEPAKTHBHBIX (OPM IMPOBEICHUS
3aHATUN (BKJIIOYAs MPU HEOOXOAMMOCTH IPOBEJEHHE MHTEPAKTUBHBIX JIEKLUH, TPYIIIOBBIX JUCKYCCHUH,
POJIEBBIX WIp, TPEHUHIOB, aHAIU3 CHUTyallMii M MMHUTALMOHHBIX MOJEJEH, MpernojaBaHue JUCUUIUIMH
(Monmyneit) B ¢opmMe KypcoB, COCTaBJICHHBIX Ha OCHOBE pe3yJbTaTOB HAyYHBIX HCCIEIOBaHUM,
MPOBOAMMBIX AKaJeMHel, B TOM YHCJIE C y4E€TOM PErHOHAIbHBIX OCOOCHHOCTEH MpodecCHOHaTbHON
JEeSITeTbHOCTH BBIITYCKHHKOB U OTpeOHOCTEH paboTomaTerneil) B COUSTAaHNU C BHEAYTUTOPHOH paboTOH C
1enbio (OPMUPOBAHUS U PAa3BUTHS MPOPECCUOHANBHBIX HABBIKOB 00YUYaAIOLTUXCSL.

Hcnonp3yembie B ydeOHOM MpOIECCE HHTEPAKTUBHBIC U aKTHBHBIC
o0pa3oBaTeNbHbIC TEXHOJIOTUU
Howmep
[IpakTuyeckue |mabopaTopHble 3aHsATHs | Bcero
TEMBI JICKIHH
3aHATHUS
dbopma yacel | (hopma | dYachl dhopma Yachl
1,6, 20,22 PRI 8 . - . . 8
Oecena
JCKITHSI
4,10 [pe3eHTalHsl 4 ) . ) ) 4
3.7 JCKIIHS 4 i i i i 4
npobiiema
8 JCKIIHS 2 i i i i 2
pe3eHTaLHS
1,2,3,4,5, 6, IIposenenue
7,8, 71a00paTOPHBIX
9,12,13, 14, - - OTIBITOB 54 54
15, 16, 17,
18,19,20,21
[Ipo6nemHo-
uccineno-
10,11 - - BaTELCKUI 4
IKCIICPUMEHT
Hroro B yacax (% k 0oOIIeMy KOJHUYECTBY ayJAMTOPHBIX YaCOB) 76
(82,6%)

6 YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE o0ecreyeHre JUCHUILINHbI

@) nepevueHb OCHOBHOU TUMepamypsvl, He0OX0OUMOU 015l OCBOEHUSL
OUCYUNTIUHDL
1. Oprannueckas xumus / Haiinenko E.C. - HoBocu6.: HI'TY, 2014. - 91 c.: (OBC
Znanium).

2. Oprannueckas xumus. Kparkuit kypc: Yue6noe nocooue/lBanoB B. I'., ['eBa
O. H. - M.: KYPC, HUL] UH®PA-M, 2015. - 222 ¢. (3BC Znanium).



3. Xumus: YuebHoe mocodue / Bocrpukoa H.M., Koponera I'.A. - Kpacuosip.:COY,
2016. - 136 c.: (BBC Znanium).

4. Xumus. [paxktuxym: [Ipaktukym / Tuxonos I'.I1., Munaesa U.A., FOauna
TA. - M.:MI'ABT, 2016. - 171 c..  (OBC Znanium).

0) nepeuenv OONOIHUMENbHOLL TUMEPAMYPbl

5. Opraanueckas xumus. Yactu I-11: YaeOnoe mocobue / I'opienko B.A., Ky3Henosa
JI.B., Slabikuna E.A. - M.MIIT'Y, 2012. - 294 ¢. (OBC Znanium).

6. Oprannueckas xumusi. Yactu l1-1V: YuebHoe nocobue / ['opienko B.A.,
Kysuenosa JI.B., fIupikuna E.A. - M.:MIIT'Y, 2012. - 414 ¢. (OBC Znanium).
7. Opranmnueckas xumust Yactu V-VI: Yue6Hoe mocobue / ['opnenko B.A.,

Kysnenosa JI.B., SAnubikuna E.A. - M.MIIT'Y, 2012. - 398 c. Pexum npocryna:
http://znanium.com/catalog/product/757756 8. YuebGHoe nocoOue s penicHus 3a1aq
1o o011ei 1 HeopraHuuecko Xxumuu: yueoHoe nocodue st By3oB / Komorosa I'.K. [u
ap.] — brnarosermienck, 2011. — 233 ¢. (BBC Znanium)

9 Xumuueckas tepmoaunHamuka ¢ Mathcad. PacuerHsie 3amaun: YuebHoe nmocobue /
J1.T". Happimikus. - M.: U1 PUOP, HULL MTH®PA-M, 2016. - 199 c¢.:(3BC Znanium).

10 IMTameBckas, H. B. Xumus. YueOHo-meroguueckoe nmocodue / H. B. IlameBckast, 3.
M. Axpumenko, B. E. Axpumenko. - 2-e u3f., nepepad. u gom. - Kpacaomgap: KCOU,
2014. - 213 ¢. (BBC Znanium).

11. Xumus. N30panubie pa3nensl 00mme Gu3nyeckon U KOJUTOMAHOW XUMuUM /

AnnpromikoBa O.B., Boctpukosa T., llIBeipeBa A.B. - HoBocu6.:HI'TY, 2011. - 160
c.: (OBC Znanium).

12. Xumus. DIeKTpoXuMHIecKre mporecchl U cuctemsl / Bapennos B.K., Cunaypuna
P.E., Typno E.M. - HoBocu0.:HI'TY, 2013. - 60 c.: (OBC Znanium).

13. IlpakTukyM 10 KOJUIOMJAHOW XuMUHU: YuyeOHoe mocobue mias By3oB / B.JI.
HNomxukoBa, H.M. 3aneimMoBa, JI.U. Jlonatuna; Ilox pen. B.I'. Kynuunxuna. - Mocksa
: By3osckuit yueonuk: HUL Uudpa-M, 2012. - 288 c.: (OBC Znanium).

14. buonorudeckass U (U3KOUIOUIHAS XUMHS: YISOHO-METOAUYCCKOE TOCOOUE IS
ctyneHToB HampapieHus: 36.03.02.62 «3ootexnus» / Jpesun B.E., CrmBak M.,
Komapoga B. - Boarorpaa:Bonrorpaackuit 'AY, 2015. - 152 ¢. (BBC Znanium).

15. Ananutnueckas Xumus. Xpomarorpaduueckue METOJbl aHaiu3a: Y4eOHoe
nocooue / A.W. Kebentsies. - M.: HUL[ Uudpa-M; Mu.: Hos. 3nanue, 2013. - 206 c.:
(OBC Znanium).

8) nepeuens yYuebHO-MemoouecKko2o obecneueHus 0isi CAMOCMOAMENbHOU pabOmbl
00y4arOUWUXCcst N0 OUCYUNTIUHE

17. CepoxkypoBa HO.JI. Xumwus: yueOHoe mnocobue. - Kypran, 2017 (ma mnpaBax
PYKOITHCH )
18. CepoxypoBa FO.JI., MuxaitnoBa C.b. Opranudeckass XUMHs: METOJUYCCKUE

yKa3aHUsl 1O CaMOCTOSITENbHOW paboTe CTyAeHTOB (3aouyHasi (popma oOyuyeHus). -
Kypran, 2017 (Ha npaBax pyKoIucu)



19. CepoxypoBa FO.JI., MuxaitnoBa C.b. Opranwdeckas XUMHS: METOJUYCCKUE
yKa3aHUsl IO CaMOCTOSITEIbHON paboTe cTyaeHTOB (ouHas Qopma OOydeHwHs ). -
Kypran, 2017 (Ha npaBax pyKkonucu).

20. Cepokyposa [0.JI., MuxaitnoBa C.b. Oprannueckast xumus: yueOHOe mocooue. -
Kypran, 2017 (Ha npaBax pyKOITHCH)

21. YuctsaxoB B.I1., AnmekceeBa E.W., MuxaitnoBa C.b., Kapmosa C.I'., CepokypoBa
FO.JI. Xumus. Jlaboparopusiii mpaktukym. 2017. (Ha mpaBax pyKOIHCH).

22. Uuctsakos B.II., AnekceeBa E.1. Xumus. MeTonuueckue peKOMEHAAIUU U
3aJIaHusl 711 CAMOCTOATENbHOM paboThl cTyneHToB. 2021. (Ha mpaBax pyKOIHCH)

2) nepeuens pecypcos uHGopmMayuoHHO-MereKOMMYHUKAYUOHHOU cemu

«Unmepuem»
23. NudopmanmoHHblil callT mo XumMuu [ DNEKTPOHHBIN pecypc] : [odwull. calT]. —
DJIEKTPOH. TeKCT. AaH. — Pexxum focryma: http://www.alhimik.ru/ .— 3ar. ¢ skpana
24. OcHOBBI XUMUHU [ DIEKTPOHHBIN pecypc] : [oduil. caldT]. — DIEKTPOH. TEKCT.
naH. Pexxum noctyna: http://www.hemi.nsu.ru/ .— 3ari. ¢ skpana
25. DIIeKTPOHHO-0MOIMOTeYHAs cucTeMa «3HaHuyM» [ DJIeKTPOHHBIN pecypc] :

[odwur. caiiT]. — DaEKTpOH. TekcT. AaH. — Pexkmm moctyma: http://znanium.com/ —
3ari. ¢ sKpaHa

0) nepeyeHb UHPOPMAYUOHHBIX MEXHOLOSUL, UCNONIb3YEMbLX NPU
ocywecmsneHuu 0o6paz08amenbHo20 npoyecca no OUCYUNIUHe, 8KII0YAs nepedetsb
NPOCPAMMHO20 0becnedenus: U UHGOPMAYUOHHBIX CNPABOUHBIX CUCTEM

Microsoft Windows Professional 7 Ne 46891279 ot 12.05.2010

Microsoft Office 2007 nunen3us Ne 44414519 ot 19.08.2008

Kaspersky Endpoint Sekurity nmuniensus Ne 1752-170320-061629-233-81 ot
21.03.2017



7 MarepuaJIbHO-TEXHHYECKOE o0ecnedyeHne T CIUIINHBI
HaumenoBanue
crenuaJbHbIX* IlepevyeHs TNIEH3HOHHOTO
MoMeLIeHni 1 OcHamEéHHOCTD crieluAIbHbIX IOMeleHUI U MPOrpaMMHOr0 o0ecrne4eHns.
NMOMeLIeHHH 1JI9 NOMelleHHIl IS CAMOCTOATEIbHOM padoThI PexkBU3HTHI IOATBEPKAAIONICTO
CaMoOCTOSAITEIbHOM JOKYMEHTAa
padoTsbI
VYuebnas ayauropus mnsa | CnenmanmsupoBaHHas MeOenb: ydeOHas mocka, | Microsoft office 2007 mumenzus Ne
TIPOBEICHUS 3aHATHH | CTON W CTyn Tpenofasareis, mocamgounsie | 46484918 ot 05.02.2010.
JIEKIMOHHOTO TUNA, | MecTa JUISt CTY/CHTOB. Habop
aymuropus Ne 118, JIEMOHCTPALIMOHHOT'O o0opynoBaHus c

TJIaBHBIN KOPITyC

BO3MOXKHOCTBIO HCIIOJIb30BaHHUS MYJIbTUMEIHA:
npoekrop ViewSonicPJ559 — 1 mr; akpan
274x206 MW 4:3 mnHactennmbrii -1
noptatuBHbIi komnbeioTep IRVintro — 1 mr

T,

YueOHast ayauTopust uis
NPOBEACHUS 3aHATHH
CEMUHAPCKOT0  THIIA,
IPYIIIOBBIX u
WHIBHIYaJIbHBIX
KOHCYJIbTaIUi,
TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOM
aTTeCTalHy,

aynutopust N

TJIaBHBIA KOPITYC

419,

Crieruanu3upoBaHHas MeOenb: yueOHas JOCKa,
CTOJI M CTy]l TIpernojaBateisi, MOcaJ04YHbIe
MecTa  JaiId  cTydeHToB.  JlaboparopHoe
000pyIOBaHUE: PEAKTHUBBI, AJIEKTPOHHBIC BECHI,
BECHI aHAJIUTHYECKHUE, KpHCTaJUIN3aTop,
nabopaTopHas KaJTHJIbHAs neyb
OX85.Tabmumpl, CXeMBl IO HEOPraHUYeCKOi
XUMUH.

[Tomemenue s
CaMOCTOSITCIIbHOM
paboThl  OOYYArOIIUXCS,
YHUTAJILHBIN 3a11
OubanoTeku, kadunet Ne
216, rnaBHBIN KOPITYC

Crneupnanu3npoBaHHas MeOesb: ydeOHas J10cKa,
Moca0YHbIe Mecra ULt CTY/ICHTOB.
KoMmrmproTepHas TeXHHMKa C IOAKIIOYEHHUEM K
cer «Mutepuer» (OBC «Znanium.comy, O5C
«AgriLiby, Hayunas 6ubmmoTeka
«eLYBRARY.RU») u obecrnieuenreM poctymna
B DJEKTPOHHYIO 00pa3oBaTeNIbHYIO  Cpeny
AxaneMunu. CrnenuanbHas yueOHas,
yueOHOMETOIMueCKasl U Hay4Hasl JINTeparypa

Microsoft windows Professional 7
Ne 46891279 ot 12.05.2010.
Microsoft office 2007 numensus Ne
44414519 ot 19.08.2008 Kaspersky
Endpoint Sekurity aunensus No
1752-170320-061629-233-81

ot 21.03.2017.

[Tomemnienue TS
XpaHeHUs u
MPOGUIAKTHIECKOTO

00CITy)XKHBaHUSI YIeOHOTO
o0opynoBaHus, KaOUHET
Ne 110a, TJIAaBHBIN
KOpITyC

Crienanu3upoBaHHasi MeOelb: CTEIIaXH.
Cepgep Intel Xeon E5620, Intel Pentium 4 - 7
mrr., Intel Core 2 Quad Q 6600 — 3 1.

Microsoft windows server 2008
muueHsus Ne 48249191 or
18.03.2011, Ne 45385340
19.08.2008.

Microsoft office 2007 Ne44290414
ot 17.07.2008. Kaspersky Endpoint
Sekurity mumen3usNe 1752-
170320061629-233-81 ot
21.03.2017.

8 OieHo4YHbIE CPeACTBA IS POMEKYTOUYHOM aTTecTAlMU 00YYAKOIINXCS
no aucuumuinde (Ipunoxkenne 1)

9 Meroaunueckue
AUCHUNIHHBI (MOIYJINA)
[[nanupoBanre ¥ oOpraHu3alus BpeMEHH, HEOOXOJUMOrO0 Ha OCBOCHUE
auctuIuInHbl - (Momyist), mpemycmarpuBaercs PI'OC u  yyeOHBIM  IJIaHOM
auctutinHbl. O0BbEM 4acoB W BHIBI y4eOHOW paboThl 1o (opmam oOydeHHs
pacnpeneneHsl B paboueid mporpaMmme JUCIUIUIUHGI B 11.4.2.

YRadaHnusa JJisd Oﬁy‘IaIOHII/IXCﬂ o OCBOCHHUIO



9.1 YueOHo-MeTOAMYECKOE O0ecnieyeHre ayIMTOPHBIX 3aHATHIA

[To muctmmmuae «XuMHS» 00pa30BaTEILHON MPOTPAMMON TPETYCMOTPEHO

NPOBEJCHUE  CICAYIOIMUX  3aHATHWA:  JICKIMH,  JJAOOpaTOpHBIE  3aHSTHSA,
WHIMBUIYyAIbHBIE W  TPYIIIOBbIC KOHCYJIbTAIIMHM, CaMOCTOSTENbHAs pabora
O0yJaroIITIXCsl.

Jlexnuu mpemycMaTpUBaIOT Tiepenady yaeOHON HHpOpMaIluy MpernoaBaTeieM
oOyJaromumcs. 3aHsATHS JIGKIIMOHHOTO THIA BKJIIOYAIOT B CE0s JICKIIUH BBOJHBIC,
yCTaHOBOYHBIE (MO 3ao4HOM (opMe 0OydeHHs), OpIAUHApPHBIE, OO30pHEIE,
3aKJIIOYNTEITbHBIE.

Ha neknusx ucrosb3yroTcs CIeAYIONINe HHTEPAKTUBHBIC U aKTUBHBIC (DOPMBI
Y METOIbI O0yUCHUS: JICKITUU-TIPE3CHTAIIH.

KoHcniekTupoBaHue JIGKIUA — CIIOKHBIN BHUJI BY30BCKON ayJUTOPHOW PaOOTHI,
MPEANOJaraloiii HHTEHCUBHYIO YMCTBEHHYIO ACSTEIBHOCTh CTyleHTa. KoHcrmekT
SBJIIETCSI TIOJIE3HBIM TOTJA, KOTJIa 3allMCaHO CaMO€ CYIIECTBEHHOE M CIEJIAHO 3TO
camMuM obOydJaroruMmcs. He Hajio cTpeMuThes 3anucaTh 10CI0OBHO BCIO JICKIUIO. Takoe
«KOHCTIEKTUPOBAHUE» MPUHOCUT OOJbINEe Bpenaa, 4yeM modb3bl. llenecoobpazHo
BHaJaje MOHITh OCHOBHYIO MBICIb, M3JIaracMyl0 JICKTOPOM, a 3aTeM 3allhcaTh ee.
JKenaTenpbHO 3amuch OCYIIECTBIIATh HA OJHOW CTPAHUIIE JTUCTA WM OCTABJISS ITOJIS,
Ha KOTOPBIX MO3AHEE, TIPU CAMOCTOSATEIHHOM paboTe ¢ KOHCTICKTOM, MOXHO CIENaTh
JOTIOJTHUTENIHHBIC 3aMMCH, OTMETUTh HEMOHITHBIC MECTA.

KoHCIIeKT JIeKIuu JIydine MOApa3AeiiaTh Ha IyHKTHI, COOMIoAas KpPacHYIO
CTPOKY. DTOMY B OOJIBIION CTENEHH OYIyT CIIOCOOCTBOBATH BOMPOCHI IJIaHA JICKIIUH,
peaIoKeHHBIe TpernogaBarensiM. Crexyer oOpamaTh BHUMaHWE Ha AaKICHTHI,
BBIBOJIbI, KOTOpBIC JI€NIaeT JIEKTOp, OTMeuas HauboJee Ba)KHbIE MOMEHTHI B
JICKIIMOHHOM MaTepualie 3aMEUaHUsMHU «BaXHOY», «XOPOIIO 3allOMHUTH» M T.II.
MOo>KHO AenaTh 3TO U ¢ TOMOIIBIO PA3HOIIBETHBIX MAPKEPOB WM PYUEK, MOTYEPKUBAs
TEPMUHBI U OTIPEICIICHNUA.

[lenecoobpa3no  pa3paboTath  COOCTBEHHYIO  CHUCTEMY  COKpAalllCHHH,
ab0peBuaTyp ¥ cuMBOJIOB. OJTHAKO TIPHU JabHEHIeH paboTe ¢ KOHCTICKTOM CHMBOJIBI
JydIie 3aMEHHTh OOBIYHBIMH CJIOBAMH JJII OBICTPOTO 3PUTEIHHOTO BOCTIPUSTHS
TEKCTa.

Paboras Haj KOHCIIEKTOM JIGKIIMI, BCEraa HEOOXOIMMO HCHOJIb30BaTh HE
TOJIBKO YYEOHHWK, HO W Ty JIHTEPATypy, KOTOPYIO IOTOJHUTEIBHO PEKOMEHIOBA
aexTop. IMeHHO Takast cephe3Hasi, KpOIoTIuBas paboTa ¢ TEKCTOM JICKITUH TTO3BOJIHUT
rJIyOOKO OBJIAIETh TEOPETUUECKUM MATEPHATIOM.

JlabopaTopHbIe 3aHATHS MPOBOISITCS JJIS YIIIYOJICHHOTO U3yUeHHUS CTYJCHTaMU
OTIPEJICTICHHBIX TEM, 3aKpPEIJICHUS W TPOBEPKH IMOJYyUYEHHBIX 3HAHWMA, OBJIAJICHUS
HaBBIKAMH MPOBEJEHUS 1a00paTOPHOM pabOThI, CAMOCTOSATEILHON PAOOTHI.

[ToaroToBka Kk J1a0OpaTOPHOMY 3aHSATHIO HAYMHAETCS MOBTOPCHHEM TEXHUKHU
Oe3omacHOCTH TpU padOTe C Pa3IUYHBIMHU BEIIECTBAMH, OOCYKICHHEM HIOAHCOB
1abopaTopHOil pabOTHl MO COOTBETCTBYIOMICH TeMe, O3HAKOMJIEHHEM C TEpeYHEM
PEKOMEHJOBAaHHOM JIUTEPATYPHI. 3aTeM CJIEAyeT MPOBEACHUE JIa0OPATOPHBIX OMBITOB
B COOTBETCTBHM C TPABWJIAMH TEXHUKHA O€30MACHOCTH. 3aBEpIIAONIUM 3TAIOM



3aHATUA SABISETCS O(opMIIeHHE JTaOOpPaTOPHOIO KypHalla M 3alluTa J1abopaTOPHOU
paloThl, 3aKirovaroniascs B MPAaBWIBHOM COCTABICHHM YpPaBHEHUH XUMHUYECKUX
peaxIuii 1 TpaMOTHOM (OPMYITUPOBKE BBHIBOJIOB.

JIaGopatopHoe 3aHsATHE SIBISETCS JACHCTBEHHBIM CPEJICTBOM YCBOEHHUS Kypca
xumun. CTyIeHTHI, MOJYyYMBIINE Ha 3aHSATHUU HEYJOBIIETBOPUTEIBHYIO OIEHKY, a
Tak)Ke TMPOIYCTUBIIME €r0 MO JI000W MpUYHHE, 005f3aHbl OTPabOTaTh BO3HMKIINE
3afo/pkeHHOCTH. [lo WToraM maGopaToOpHBIX 3aHATHH CTYJEHT IMOJy4YaeT TOMYCK K
3a4eTy U HK3aMeHY.

Jlnst opranu3anuu paboThl 10 MOATOTOBKE CTYACHTOB K MPAKTHUECKUM 3aHATHAM
npernoaBaTesieM pa3padoTaHbl CIEAYIOUINEe METOJUUECKUE YKa3aHUs:

1 HyawueBa C.I'. Xumus: yueOHOe mocobue. - Kypran, 2021 (Ha mpaBax pyKOTIHCH).

2 CepokypoBa HO.JI. Xummus: yueOHOoe mocoOue. - Kypran, 2017 (Ha mpaBax
PYKOTIUCH)

3 Yucrsakos B.I1., Anekceea E.UW., Muxaiinosa C.b., Kapmosa C.I'., CepokypoBa
FO.JI. Xumus. Jlabopatophsiil mpaktukyM. 2017. (Ha mpaBax pyKOIKUCH)

9.2 Meroauyeckue YKa3aHHsi MO0 OPraHU3alMU CAMOCTOATEJbHOH PadOThI
CTYACHTOB

CamocrosiTenbHas paboTta sBigeTcs Oojee NPOAYKTUBHOM U 3((PEKTUBHOM,
€ClIi TIPABWJIBHO HCHOJB3YIOTCS KOHCyibTammu. KoHcynmpTamuss — ogHa u3 ¢GopMm
yueOHOM padoTel. OHA NpeHa3HauYeHA JJIsl OKa3aHUs OMOIIY CTYJACHTaM B PEIICHUN
BOIIPOCOB, KOTOPhIE MOTYT BO3HHKHYTh B IIPOIECCE CAMOCTOATEIbHOU paboThl. [lpu
CaMOCTOSITETIbHOM  paboTe OO0JbIIIOE BHUMAaHUE HYXHO YAEHATH paboTe C
MEePBOMCTOYHUKAMU, JOTIOJHUTEIILHON JTUTEPATypO, y4eOHOM JIUTEepaTypOil.

CamocrosiTenbHas paboTa CTyJIEHTOB OOBIYHO CKIIQJBIBAETCS M3 HECKOJIBKUX
COCTaBIISIOIHX:

- paboTa ¢ TeKkCcTaMu: Y4EeOHUKaMH, JOMOJHUTEIBLHON JUTEPaTypoil, B TOM
qrclie MaTepualaMi HHTEPHETA, a TaK)Ke MPopadoTKa KOHCIIEKTOB JICKIIH;

- odopmieHue 1abOpaTOPHOTO KypHAJIa, COCTaBJIeHUE TpauKoB, TaOIUIl;, -
MOJITOTOBKA K SK3aMEHY HETIOCPEICTBEHHO MEpe 3aHITHIIMH.
3aueT M 3K3aMeH — (OpMBI MPOBEPKU 3HAHUM CTYAEHTOB IO H3y4aeMOMY
Kypcy. OHH TO3BOJSIOT O000OUIMTH M YINIyOUTh TMOJYYEHHBIE  3HAHWUA,
CHCTEMAaTHU3UPOBATh M CTPYKTYPUPOBATh UX. ['OTOBSCH K 3a4eTy M IK3aMEHY, CTYICHT
JIOJDKEH €eIlle pa3 MPOCMOTPETh MaTepuaibl JEKIIMOHHBIX W JTaOOPaTOPHBIX 3aHATHUH,
MOBTOPHUTHh KJIFOUEBBIE TEPMUHBI M TOHATHS, OaThl W GaMuinu y4eHbix. s
YCIICIITHOTO TTOBTOPEHMSI paHee U3yuYeHHOTO MaTeprajia MOKHO UCIIOIb30BaTh CXEMBI
¥ TaOJHIIBI, TTO3BOJISIONINE CUCTEMAaTU3UPOBATh JaHHbIE.
Jlis  opraHM3amy CaMOCTOSITENIbHOM paboThl CTYACHTOB IO OCBOSHHIO
JUCHUIUIMHBL «XUMUS» MpenojaBareiaeM pa3paboTaHbl CIEAYIONME METOIUYECKUE
yKa3aHUS:



1. HynnueBa C.I'. XuMus: METOAMYECKHE YKA3aHHUS IO CaMOCTOSATEIbHOU

pabote cryneHToB (3aouyHas ¢dopma oOydenusi). - Kypran, 2021 (Ha mpaBax
PYKOIIHICH)
2. HynnueBa C.I'. XuMmus: METOAMYECKHE YKA3aHHUS IO CaMOCTOSATEIbHOU

pabote cTyaeHToB (ouHas ¢popma oOydenus). - Kypran, 2021 (Ha npaBax pyKOIHUCH).
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1 OO01mmue nooXeHus
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®DoH/T OICHOYHBIX CPENCTB TPEIHA3HAYEH ISl OIEHKH PE3YJIbTaTOB OCBOCHMS

JUCHUTUTMHBL «XHUMUS» OCHOBHOW 00pazoBaTenbHOM mporpammsl 35.03.04 ArpoHomus.

1.2

o0ydenus u 1,2 kypc - 3aounas popma oOydeHUs).

1.3

@opMON MPOMEKYTOYHOM ATTECTAUMHU 1O JUCLUIUIMHE
9K3aMeH (2 ceMmecTp It 04HOM (OpMBbI O0ydeHHUs U 2 Kypc 3a04HOM (HOpMBI OOYYEHHS) U 3a4eT

B xozme ocBoeHus IUCHMIUIMHBI «XHMHUSA» HUCHOJNb3YIOTCS CIEIYIOIIUE BUJbI
KOHTPOJIS: TeKYIIM KOHTPOJIb W MpOMexyTouHas arrecranus (1, 2, cemectpsl - ouHas ¢opma

«XuUMHAL»

(mepBbIit ceMecTp a7 04HOM Popmbl 0OyueHus u | Kypc a1 3a09HOH GOpMbI 00ydeHus).
2 [aciopt (oHIA OIICHOYHBIX CPE/ICTB

KoHnTponupyemsle pa3nenst,

Kon xontpon

HanmenoBanme orieHOYHOTO cpeacrea

TeKyIIII/Ifl KOHTPOJIb

upyemMoi
TEMBI
JUCIHTUTHHE KoMIIeTe 3ao04Hast hopma HPOMEXYTOYHAS ATTECTALHS
HIMA ouHas Gpopma oGydeH s
o0yueHHUs
1 OcHOBHBIE MOHATUS H BOIIPOCHI ISl YCTHOTO
3aKOHBI XUMHH. Kiaccel BOIIPOCHI It brpoca,3aaun,
HEOPraHU4YECKUX OIIK-1 YCTHOTO  borocrr k BOIIPOCHI K 3a4ETy
COETMHEHUI OIIpoca,3aiauu
3a4ery
2 Crpoenue aToMa.
[lepuoguueckuili 3akoH U
BOTIPOCHI JUTs
NepHOANYECKasl ~ CHCTEMa BOIIPOCHI JUIsl YCTHOTO
OIIK-1 YCTHOTO OIIpoca, BOIIPOCHI K 3a4ETy
J.M.Menneneena onpoca,3aiayu
3a1aun
OIIK-1 BOIIPOCHI [yl YCTHOI'O
pIIpoca,3aauy,
3 Xumuueckas CBA3b TectupoBanue [POUPOCH K BOIPOCHI K 3a4YeTy
BaveTy
4% BOTIPOCHI JUIsl
UMHYECKast BOIIPOCHI JUIsl YCTHOTO
OIIK-1 yerHoro ompoca|*OP ALY BOIIPOCHI K 324€ETy
TEPMOJMHAMHKA 3aaun OIIpoca,3aiaun
5 OcroBbl . BOTIPOCHI JUISl YCTHOTO
XAMHAYECKON KHHETHUKH. BOTIPOCHI JIJIA DIIpOCa,3a1auH,
PaBHoBecue OIIK-1 CTHOTO OIIpoca, BOIIPOCHI K 3a4ET
BOTIPOCHI K
3a1a4n
3a4ery
BOTIPOCHI [T BOTIPOCHI [l yCTHOTO
YCTHOTO OIIpOCa,pIpoca,3aJauH,
6 PactBopsl OIIK-1 saauH BOMIPOCH K BOIIPOCHI K 3a4ETy
3a4ueTy
7K BOIIPOCHI JUIsl
OMIIIEKCHBIE
OIIK-1 YCTHOI'O OTIPOCA,|  BOMPOCHI K 3a4ETY BOIIPOCHI K 3a4€ETy
COCTMHEHUS 3a7a4n
OIIK-1 KonTposnbHas Bonpocsl Ui yCTHOTO
pabora pbIIpoca,3aau,

8 XuMus 371eMeHTOB

BOTIPOCHI K

3a4ery

BOIIPOCEHI K 3a4€Ty

SABJIACTCA




9 OCHOBBI aHATUTHYECKOM
XUMHUH

OIIK-1

BOIIPOCHI ISt
YCTHOT'O OIpoca

BOTIPOCHI K DK3aMEHY

BOTIPOCHI K 9K3aMEHY

10 OcroBsl kauectBennoro | OIK-1 BOIIPOCHI U1l BOIIPOCHI K DK3aMEHY
AHATH3A YCTHOTO ompoca BOIIPOCHI K 9K3aMEHY
11 I'paBuMeTpuuecKuit OIlK-1 BOIIPOCHI I
AHAINS YCTHOTO OIIpOCa | BOIPOCHI K 9K3aMEHY| BOIPOCHI K SK3aMEHY
12 TurpumeTprudecKkuit OIlK-1 Kontponbsras
AHAIINS pabora BOIIPOCHI K 9K3aMEHY| BOIPOCHI K AK3aMEHY
13 Ilpeamet opraHmyecKon OIlK-1 BOTIPOCHI UL BOTIPOCHI K BONDOCHL K SK3AMEH
XAMHAA YCTHOTO OIIPOCa | sk3ameHy p Y
14 Peaknuonn  OIIK-1 BOMPOCHI JIS
BOIIPOCHI K
CIIOCOOHOCTh OPraHWYECKHX| YCTHOTO oIpoca SK3aMeHy BOIIPOCHI K 9K3aMCHY
COCIMHEHUI
15 YrneBogoposl u ux OIIK-1 BOIPOCHI ISt BOIIPOCHI K S—
raJOTeHIIPOU3BOJHbIC YCTHOTO OTPOCA | sx3ameHy p y
16 T'mapoxcunsr)  OIK-1 BOTIPOCKI JULA BOTIPOCHI K
BOIIPOCHI K 9K3aMEH
COCTUHEHUS YCTHOIO OIIPOCa | sk3ameHy p y
17 Kap6onmmsay  OIIK-1 BOTIPOCHI JUIs
CTHOTO Ompoca BOTIPOCE K BOIIPOCHI K DK3aMeH
COCIUHECHUSA y ) K3aMeHy y
3a7a4n
18 Kap6onorj OIIK-1 BOTIPOCHI JJISt
KHCJIOTBI YCTHOTO OTIPOCa, | BOIIPOCHI K 3K3aMEHY| BOMPOCHI K 3K3aMEHY
3a7a4n
19 Ipomssomn] OIIK-1 BOTIPOCHI JJISt
KapOOHOBBIX KHUCIIOT YCTHOTO OTIPOCa, | BOIIPOCHI K 3K3aMEHY| BOMPOCHI K 3K3aMEHY
3aga4u
OIIK-1 3a1a4u BOTIPOCHI K
20 YrieBosI BOTIPOCHI K 9K3aMEHY
9K3aMEHY
21 Azorconepixariue OIK-1 3ajlaun BOTPOCHI K
BOIIPOCHI K DK3aMEHY
OpTaHUYIECKHE COSANHEHNUS 9K3aMeHy
22 Tonumepsl OTK-A PP BOTIPOCE K BOTIPOCHI K 9K3aMeH
p 9K3aMEHY K3aMeHy p y

3 TumnoBble KOHTPOJIBHBIE 3a/1aHNs (HEOOXOUMBIE JIsl OLIEHKH 3HAHUM, yMEHUIl, HABBIKOB U
(unM) ombITa AEATENIBHOCTH, XapaKTepU3YIOILe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIMH B Mpolecce

0CBOEHUS 00pa30BaTeNbHOMN MPOrpamMmBbl)

2.1 OueHOYHBIE CPEACTBA TSI BXOAHOTO KOHTPOJIS

Bxo1HOM KOHTPOJIb MO JUCHUIUIMHE «XUMHS» HE TPOBOJIUTCS

2.2 O1eHOYHBIE CPEACTBA ISl TEKYIIETO KOHTPOJIS

3.2.1 Bonpocs! 1 IpOBEIEHUS YCTHOTO BOIIPOCa

TCKYH_IHﬁ KOHTpPOJIb HNPOBOAUTCA B (I)OpMC YCTHOI0 oOmnpoca BO BpCMA IMMPOBCACHUA
3aHATHUA C LOCJIIbIO OICHKH 3H3HI/II>1, yMeHI/II\/II N HAaBBIKOB 06yqa10m1/1xc;{ 1o

1ab0paToOpHOTO
KOHKPETHOU TEME.

[lepeueHs KOMNIETEHLIUN, TPOBEPSIEMBIX OLIEHOUHBIM cpeacTBoM: «OITK-1x.

KOHTpOJIB OCYIICCTBIIACTCA IO CIACAYIOIUM TCMaM JUCHUIIIINHBI:




Tema 1 OcHOBHbBIE MOHATHS M 3aKOHbI XUMHHU. Kitacchl HeopraHm4yeckux coeguHeHuil

1. Maiite onpeneneHne NOHATUN: aTOM, MOJIEKYJIA, XUMUYECKUHN 3JIEMEHT.

2. Yrto Ha3bIBaeTCs IPOCTHIM BeriecTBoM? ['a3 XJ10p — mpoCTOE MM CI0KHOE BEUIECTBO?

3. Uto Ha3bIBaeTCs aTOMHON emuHuUIled Macchl? Kak ompenenuTh MOJIEKYJISPHYIO Maccy BeliecTBa?
IlosicHuTE HA TpUMEpPE CEPHOM KUCIIOTBHI.

4. JlaiiTe onpe/esieHne NOHATUNA: MOJIb, YUCI0 ABOraapo. YTo o3HavyaeT BhIpaKEHHE «MOJIb aTOMOBY?

5. ChopmynupyiiTe 3aKOH MMOCTOSHCTBA COCTaBa BelecTBa. [IpowsumrocTpupyite ero Ha npumepe.

6. Uto Ha3bIBaeTcss MOJSIPHOM Maccoii BemecTBa? Kak paccuutaTh 4MCiIO MOJIEH BELIECTBA, €CIIM N3BECTHBI
Macca BelllecTBa U ero MoJsipHas macca?

7. Naiite ompexnenenue 3akoHa ABorajpo. OnMHAKOBOE JIM KOJIMYECTBO BelIeCTBa OYIET COAepkKaThbCs B
paBHBIX 00BEMAX PA3TMYHBIX TA30B, B3STHIX TP OJHHUX M TEX K€ YCIOBHIX (JaBICHUU U TemriepaType)?

8. Kakoif 06bem 3annMaeT 1 MoJIb ra3a mpu HOpMaNbHBIX ycloBHsx? UTo Takoe HopManbHble ycnoBusa? Kak
OTIpECTUThH KOJIMYECTBO I'a3a, €CIIU U3BECTEH €ro 00beM MPU HOPMAIbHBIX YCIOBUAX?

9. Kak onpenesnuTs KOJIMYECTBO BEIIECTBA, €CIM U3BECTHO YUCIIO MOJIEKYII, COEPKAIUXCS B HEM?
10. HasoBute k1accel HEOPraHMYECKUX COCIUHEHUN U IIPUBEAUTE IIPUMEPHI.

Tema 2 Ctpoenne aroma. Ilepuognyeckuii 3aK0H U epHOAUYECKAS CHCTEMA

JA.N.MennesneeBa
1. Kak pa3zBuBasioch yueHHE O CTPOCHUU aTOMa C APEBHEHIINX BPEMEH 110 cepeinHbl XX Beka?
2. CdopmynupyiiTe OCHOBHOE TMOJIOKEHHWE KBAaHTOBOM Teopuu, npuHiun [eizenbepra. [laiite
olpeziesIeHue aTOMHOU OpOUTAIIH.
3. Uro Takoe «BoiHOBas GyHKIMI»? OXapakTepu3ylTe KBaHTOBBIE YHCTIA.
1. Kak dopmynupyercs mnpuHIMN HauMmeHblied »Hepruu? Kakue mnpaBuia IOMOJTHSIOT STOT
npuHuun? PaccMorpute Ha npumepax.
2. Haiite popmynuposky npasuna ['yuna. [IpuBenure npumepsl.
3. Urto takoe nepuoa? Uemy paBHO 4KCIIO 3JIEKTPOHOB B niepuoe? Kak nmoapaszaenstoT nepuosi?
4. Uro Takoe rnaBHas noarpynna? Kak Ha3bIBalOT 3JIEMEHTHI, HAXOASIIKECS B OJJHOM noarpymnmne?
5. Kak wu3MeHsAIOTCA  paauMyc aToMa, DJHEprus HOHW3alUH, CpPOACTBO K  DJIEKTPOHY,

ANEKTPOOTPHUIIATEIILHOCT, HEMETAJUIMYECKAE W METAUIMYECKUE CBOWCTBA JJICMEHTOB B MalIbIX
nepuoaax?

6. @opMynupoBKa NEPUOAMYECKOTO 3akoHa, naHHas JI.MI. MeHaeneeBbIM U COBpEMEHHas
¢dopmynupoBka. PU3NUECKUN CMBICI MTOPSIKOBOTO HOMEPA.
1. KakoBo 3HaueHME NEPUOAMYECKOTO 3aKOHAa W  IEPUOJUYECKOM CHCTEMBI 3JIEMEHTOB

JI.. MenneneeBa?

Tema 4 XuMn4yeckas TepMOANHAMUKA

1. OxapakTepu3yiTe OCHOBHBIC TTOHSITUS XUMUYECKON TEPMOIUHAMUKH.

2. Urto Ha3bpIBAOT MapaMeTpaMy COCTOSHUSA U QyHKIMSAMU npouecca? [IpuBeante npuMepsl.

3. Uro Takoe tepmoxumus? Kakue peakuyy Ha3bIBalOTCS 3K30- U dHAoTepMuueckumu? [Ipuseaure
IIPUMEPHL.

4. UYro Ha3bIBaeTCs TEIUIOBLIM d(hdexTom peakiuu? B kakux eIMHUIIAX OH BhIpakaeTcs?

5. Haiite monsite »HTambnuu. Kakoil 3HAaK KMeeT W3MEHEHHE OHTAIBIHMU M DJHIO- U
9K30TEPMHYECKUX PEAKIIHL?

6. Kakwue ycroBus Ha3bIBAIOTCS CTAaHAAPTHBIMU?

7. Kak hopmynupyrores 3akoH ['ecca u cnenctBus u3 3akona ['ecca?

8. Urto Ha3BIBAIOT TEIIOTOM 00pa3oBaHus BemecTBa? ChopMynupyiiTe mepBoe CIeACTBUE U3 3aKOHA

I'ecca. ITokaxkute ero AeMCTBUE Ha KOHKPETHOM IIpUMCPE.



9. Yro Ha3bIBaeTcs TEIUIOTOH cropanus BemectBa? CopMmynupyiiTe BTOpoe CIeICTBUE U3 3aKOHA
I'ecca.

10.  VYMeHbIIMTCS WIM YBEJIWYHUTCS SHTPONHS MPU MEpexoaax: a) BoAbl B map; 0) rpadura B anmaz?
[Touemy?

Tema 5 OcHOBBI XUMHYECKOI KNHeTHKH. PaBHOBecHe

1. Kak Ha3piBaeTcs pa3aen XUMUHU, U3y4alOUIiil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIuii?
JlaiiTe OHATHE CKOPOCTU XMMHUYECKOM peaKIiu.

2. Ot xakux ¢$akTOpOB 3aBUCUT CKOPOCTh XUMHUUECKOMN peakiuu?

3. Kak ¢opmynupyercss 3akoH jgelictBus macc? UTO HA3BIBAIOT KUHETHYECKUM YPaBHEHHEM
peakuuu? [IpuBeanTe KOHKPETHBIE PUMEPHI.

4. OxapakTepu3yiTe NOHITHE «IIOPSIIOK peakuum». Kak ero Mo>kHO onpeaenuTs?

o. Kak 3aBucur ckopocth peakumu oT temreparypbl? Chopmynupyiite npaBwio Bant-T'odda,

HAIIMIIUTEC €T0 MATCMATHYCCKOC BbIPAKCHUC.

6. PaccmoTpuTe TEOpHIO aKTHBHBIX CTOJKHOBEHMH W ypaBHeHHe AppenHuyca. Kak rpadudeckn
HaWTH HEPTUIO AKTUBALUU?

1. Hnst gero HeoOxomuMma 3Heprus aktuBanuu? Yrto HazpBaloT myTéM peakiuu. [loctpoiite
JarpaMmy JUisl 9K30- U SHAOTEPMUYECKON peakuuu. JaiTe pa3baCHEHUS.

8. Jaiite nonsarue karanuza. OxapakTepusyilTe Cc NIpUMepaMH TOMOT€HHBIH, IE€TEPOTrE€HHBIM U
(hepMEeHTaTUBHBIN KaTallu3.

9. Kakue peakuuu Ha3bIBalOT HEOOpaTUMbIMH, a Kakue obOparumbimu? [IpuBeaure npumepsl. Uto
Ha3bIBAIOT XMMHUYECKUM PaBHOBECHEM?

10.  Cdopmynupyiite npunuun Jle-lllarense. Kakue ¢dakTopsl BAMSIOT Ha CMEIIEHUE paBHOBECHUS?
[IpuBeauTe npuMepBHI.

Tema 6 PacTBopbl

1. Haiite nonstue «pactBop». OxapakTepu3yiTe OCHOBHbIE KOMIIOHEHTHI pacTBOPA.

2. Yro Takoe pacTBOpUMOCTh BemlecTBa? Ha kakue rpymmbl MOXKHO pPa3felUTh COECOUHEHHUS 10
pacTBopuMoOcTH?

3. Yrto Ha3bIBalOT KOHLEHTpauel BemecTa? Kakue BUIbl KOHIEHTpAIMil Bbl 3HaeTe?

4. Kakue pacTBOpbl Ha3bpIBalOT HedJIEeKTponuTamu? OxapakTepu3yHTe KpaTKO KOJUIMTaTUBHBIE
CBOMCTBa paCTBOPOB-HEIJIEKTPOIUTOB.

5. KTo u korma mpennoXuin TEOpHro 3JeKTpoluTHdeckod muccouuanuu? Chopmynupyiite eé
OCHOBHBI€ MTOJIOKEHUS.

6. UYrto Ha3pIBaeTCs cTENneHblo Auccounanuu? OT yero oHa 3aBUcUT? Kakue 371€KTpoJIUThl HAa3bIBAIOT
CHJIBHBIMH, a KaKue cIadbiMu?

7. UTo Takoe KHUCIOThl, OCHOBAaHHA M COJIM C TOYKH 3PEHHUS TEOPUU HIIEKTPOIUTUUYECKOMN
nucconuanuu? Kak oHM 1ucconuupyroT?

8. Uro Ha3bBaeTcs BOAOpOIHBIM mokazarenem? [lo kakou ¢opmyne ero paccuuthiBaior? Kakwne
THIIBI CPEJT BBl 3HAaeTE?

9. Uto Ha3bIBAIOT TUAPOJIU30M coieil? B uem ero cyniHocTs?

10. Kakwe conm THAPOIM3YIOTCS TO KAaTHOHY, a Kakue mo aHuoHy? Kakwe comm BooOmEe He

TUIPOJIU3YIOTCS ?



Tema 7 KoMmmjiekcHbIE COeTUHEHU S

1 B uéM cxomctBO W pas3nuuMe KOMIUIEKCHBIX COCIMHEHHWW OT JBOWHBIX coJer? JlaiiTe
OIIPEIETICHUS.

2 Kak 00pa3yrorcs KOMIUIEKCHBIC COSTUHEHUS?

3 Uro Ha3pBalOT KoMIUlekcooOpazoBareneM? Kakue HOHBI MOTYT  BBIIOJHATH  POJIb
KOMILIEKCOOOpa3oBaressi?

4 B uém 3axmrouarorcs oTiinuus reMa ot xjopodmia? Kakue GyHKIIMM BBITOIHSAET XJIOPOPHILT B
pacTeHUsIX, a 'eM B OpPraHU3Me YenoBeKa?

S) Uro Takoe nuranael? [IpuBeaure npumepsl.

6 Kak knaccuduuupyror komiuiekcHble coeaunenus? [losicaure Ha mpuMepax.

7 Kak paccunrats 3apsin koMiuiekcHOro nona? IIpuBennte KOHKPETHBINA TPUMED.

8 Ilo xakoMy NpHU3HAKY KOMIUIEKCHI OTHOCAT K xenarHeiM? IlpuBenute npumepsl XelaTHbBIX MU
HEXEJIATHBIX KOMIUIEKCHBIX COEUHEHUMN.

9 Kakue Turpl XuMu4ecKol CBA3M BCTPEYAIOTCS B KOMIIJIEKCHBIX CO €MHEHUSX ?

10 PaccmoTpuTe o001IME CBONCTBA KOMILIEKCHBIX COEAMHEHMH: JAHMCCOLMAlMs, YCTOHYHMBOCThH

KOMIIJICKCOB, XUMHYCCKHEC CBOMCTBA KOMILJICKCOB.

Tema 9 OCHOBBI KAYECTBEHHOI'0 AHAJIHU3A
1. Uto Takoe npoOHBIH M cHUCTeMaTH4ecKui aHanu3? Uro Takoe crenuduueckas U HecrnenupudecKas

peakuus?
2. Ha yem ocHoBana kinaccudukanusi kaTuoHoB? Ha kxakom ocHoBanuu Mg otHocat k | rpymme?
Xapakrtepuctuka |l aHamuTHueckod Tpymnmbl KaTHOHOB. llouemMy B KauecTBe TIpYIIIOBOTO peaKkTUBA

BbIOpaH KapOoHaT, a He cynbdar unu, Hanpumep, Gocdar? [eiictBue rpynnoBoro pearenta |l rpynmsi.
VYcnoBust OCaKICHHUS.
3. B uéM cocTouT CyIIHOCTH BECOBOTO aHaiu3a (MEePeUMCINTE OINEpallid B BECOBOM aHAIU3e).
Hcnons3oBanne BECOBOIO aHAJIN3A B CEIIBCKOM XO3SIICTBE.
4. Bo1OoOp BeIMYMHBI HABECKU, PACTBOPEHUE HABECKHU.
5. Ocaxnenune. Kakum TpeOOBaHUSM JTOJKHBI YIOBJIETBOPSATH OCAJKH B BECOBOM aHamm3e? UTo Takoe
dbopMma ocaxxneHust u BecoBasi popma? [lepeuncnure ycnoBusi OCaKISHUS KPUCTAITMYECKUX U aMOP(HBIX
BEIIECTB.
6. ®unbTpoBanue. Kakue GUIbTpbl MPUMEHSIOTCS I OT/ICICHUS] METKOKPUCTAJUIMYECKUX OCATIKOB.
Tema 11 I'paBumeTpuYecKHid aHAJIN3

1. B kakom cmydae oOpa3yercs Oojiee YUCTBIA KPYMHOKPHUCTAJUTMUECKUN OCaZOK cynb(arta OGapus 1o
CPaBHEHHIO C OCAJKOM, TIOJTYYEHHBIM TPU OCAKICHHH CEPHOU KHUCIOTOMN?
2. Kakoit pearent — KyC;04, Na;Cy04, HoC204 wmu (NH4)2,C,04 — 1enecoobpa3Ho  HCIOIb30BaTh MPH
OCAXIEHUU OKcaylaTa KaJIbIys?
3. Kakue TpeboBaHus MPEeaBABISIOTCS K OCAKIAeMON U TpaBUMETpUUecKoit popmam?
4. Ot xakux (HaKTOPOB 3aBUCT pa3Mep M YMCIIO YACTHUIL OCaaKa?
5. Kakue TpeOoBaHUS MPEIbSIBISIFOTCS K OCAIUTEINI0 B TPaBUMETPUYECKOM aHanu3e?
6. Kakyro maccy Fe3O,4 ciienyer B3sth utst mosmyderwust 0,200 r Fe,O3. Omesem: 0,19 .
7. Beraucnute (hakrop nepecuera A BeuuciaeHus maccel HF, onpenensemoro no cxeme: HF — CaF; —
CaS0g4. Omeem: 0,2939.

Tema 13 IIpeamer opranu4ecKoil XMuMHH

1. Hate ompenenenue ruOpuausanuu. [lokasare ays aToMa yriepojga TpU crocoda
TUOPHUINU3AINH DJIEKTPOHHBIX OpOHUTAIIEH.

2. Ilo xakuM JByM MpH3HAKaM KJIacCUPHUIMPYIOT Bce opraHudeckue BemiectBa? OTBer
obocHyiiTe.

3. Kakue npuHIHMIIBI 3a710KEHBI B OCHOBY HAaUMEHOBAHUS COEAMHEHMH 10 CUCTEMAaTHUYECKOM
HoMeHKkatype? Uto oTpaxaet npepukc, KOpeHb U cyhdukc HazBaHUA?

4. Kakne ocHOBHBIE ITOJI0KEHNS pACCMAaTPUBAET TEOPHS CTPOEHUS OPTaHUYECKUX COETMHEHUN



A.M. Byrneposa?

S. Jlaiite onpeneneHre NOHATHIO «M30MEPHs», PACCMOTPUTE Ha KOHKPETHBIX IIPUMEpax BHUJIbI
uzomepun. Ha ocHoBe kakoro mosoxxeHust reopuu A.M. bytiepoBa o0bsiCHsI€TCSl JTaHHOE SIBICHUE?

Tema 14 Peakuuonnas CIIOCOOHOCTH OpPraHn4eCKux coeTUHEHU M

1. Kakue cocTosHUS PEaKIMOHHOM Macchl MOYHO YCJIOBHO BBIIEIMTH INPU NPOTEKAHUU
moboi xummueckor peakuuu? Kakolh u3 peareHTOB Has3biBaloT cybcrparom? Ilokaxkute Ha
KOHKPETHBIX IIPUMEpax crocoObl pa3peiBa cBsi3ell B cyocTpare. Kakue mpomMeKyTouHble 4aCTHIIbI
IIpU 3TOM 00pa3zyrorcs?

2. llpuBeaute mpUMEpPHl TAKHMX OPHUEHTAHTOB IEPBOIO poja, B KOTOPHIX AaTOM,
HEMOCPEJCTBEHHO CBS3aHHBIH C OEH30JbHBIM KOJBIIOM, COJIEPKUT HENOJCNEHHYI MHapy
AJIEKTPOHOB. YeM 00BsACHSIETCA UX aKTUBUpYIOIIee ieiicTBre?

3. Kakyro yactuily Ha3pIBaloT CBOOOJHBIM paaukaioM? KakoBbl 0COOEHHOCTH CBOOOIHOTO
panukana. CocTaBbTe ypaBHEHHE PEAKIIMH, IIPOTEKAIOLICH MO PaIUKAIbHOMY MEXaHU3MY?

4. Kakue OCHOBHBIE THUIBI XMMHUYECKHUX DPEaKIMii B OpraHM4eckod Xxumuu Bam u3BecTHbI?
[IpuBeauTe npuMepBHI.

5. llaiite TMOHATHE WHIYKTUBHOTO © Me3oMepHOro 3ddekra. I[lokaxkuTe cmemeHue
ANEKTPOHHOMN TUIOTHOCTHU M YKa3aTh MPUPOAY dJIEKTPOHHOTO 3PPeKTa Ha KOHKPETHBIX MpUMepax.

Tema 21 A3zoTcoaepikanye opraHn4ecKue coeInHeHust

1. [ToueMy aMHHBI JKUPHOTO Psia SIBISIFOTCS 00JI€e CHIIbHBIMH OPTaHUYECKUMU OCHOBAaHUSIMU,
YeM aMHUHbBI apOMaTUYECKOT0 psja?

2. OO0bscHUTE, TOYEMY B MOJIEKYJIE MOYEBHHBI JIMIIL OJTHA aMUHOTPYIINA BCTYHAET B PEAKILIUIO
c0JiIe0Opa3oBaHUsI.

3. Kakue npomexyTouHble M KOHEYHbIE MPOAYKTHI 00pa3yTcsi MPH KUCIOTHOM THUIPOJIM3E
IPOTEUHOB U MPOTEUA0B?

4. Urto Ha3zpiBatoT aMmuHOKKCTOTaMu? Kak ux KiiaccupuiupyoT?

S. [Tepeuncnure ocHoBHbie oTinuus JJHK ot PHK.

Tema 6 PacTBopsl

PactBopbI — pu3nko-xumuyeckue cucteMbl. CriocoObl BBIpaKEHHs COCTaBa pacTBOPOB
CymHocTs npouecca pacTBopeHus. PactBopumocTs

Huddysus u ocMoc B pacTBopax

3aKOHBI OCMOTHYECKOI'0 IaBJICHUS U €r0 OMOJI0IHYECKOE 3HAUECHHUE

ITonnxeHne NaBIeHUs HACHIIIEHHOTO Iapa pPaCTBOPUTENS

6 Temmeparypsl 3aMep3aHus U KUIEHUS pa30aBlIeHHBIX PACTBOPOB

g b wWwNE

Tema 5 OcHOBBI XUMHYECKO KHHEeTHKH. PaBHOBecue

KuneTnka XuMn4ecknx peakuun

Knaccudukanmsi XuMrUuecKux peakimii

@akTOpHI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX peakunii 4 Karanns
[loHsATHE O XUMUYECKOM PaBHOBECHM. 3aKOH JEHCTBYIOIIMX MacC

[Tpuniun Jle-Ilarense

[IpumeneHnue 3aKoHa AEMCTBYIOLIMX MAacc K pacTBOpaM Cl1a0bIX AJIEKTPOJIUTOB

NN =



7. VoHHoe npousBencHNUE BoAbl. BoopoaHbli HoKa3aTenb
8. Tmapomnus
9. Bydepusie pacTBopsl u OydepHOe neicTBHIE

OxwunaeMple pe3yibTaThl: OOydYaIOUIMHCSA JOJKEH 3HaTh OCHOBHbBIE MOHSITHUS XHMHUH,
XUMHUUYECKHE IEMEHThI U UX COESUHEHMS]; CBOMCTBA HEOPTaHUYECKUX COEAMHEHUN; TEOPETUUECKUE
OCHOBBI OPraHMYeCKOW XMMHHU, KAUECTBEHHBI M KOJIMYECTBEHHBIM COCTaB, CTPOCHHE, CIOCOObBI
MOJIy4YeHUs! U XUMHUYecKue cBoiicTBa opranuueckux coenunenuit (OIIK-1); ocHOBHbIE 3aKOHBI
XUMHUM U TPUMEHEHUE HX JJisi OOBSICHEHMs SBIIEHUW M IPOLIECCOB, HAOINI0/aeMble B IPUPOJIE,
TEXHUKE, MPOU3BOJCTBE; (HAaKTOPHI, BIUSIONIME HAa CKOPOCTh XMMHYECKHX IPOLECCOB; CBOICTBA
MOJICKYJISIPHBIX PacTBOPOB CIAOBIX M CHUJIBHBIX 3JEKTPOJIMTOB; OCHOBBI TEPMOJAMHAMUKH; OCHOBBI
9JIEKTPOXUMHUHU; OCHOBBI OMOJOTMYECKON M KOJIoMaHON Xxumuu; cBoiictBa BMC (OIIK-1); ymers
UCIIOJIb30BaTh METOJIbI OOpaOOTKM HKCIEPUMEHTAIbHBIX JAHHBIX B O0JACTU JIEKOPATHBHOIO
CaJI0BOJICTBA M JAHAIWIA(THOTO Ju3aiiHA; OIpPENesITh CYIIHOCTb XHMHUYECKHUX IPOIIECCOB,
MPOUCXOSAIINX B TIOYBE, PACTECHUSIX U MPOIAYKIIMH; UCIIOJIb30BAaTh CBOMCTBA XUMUYECKUX BEIECTB B
naboparopHoii u mpousBoacTBeHHOW mnpaktuke (OIIK-1); xmaccudumpoBaTh OpraHHYECKHE
BEIIECTBA MO Pa3IUYHbIM MIPU3HAKAM; J1aBaTh Ha3BaHHUS OPTraHMUYECKUM COSAMHEHUSM IO JH000U U3
U3BECTHBIX HOMEHKJIATyp; OLIEHHMBAaTh CBOMCTBA BEIIECTBA Ha OCHOBE TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. ByTiepoBa a Takke, HCXOJS U3 TEOPETUUYECKHUX MPEJICTABICHUN O
PEaKLMOHHON CIIOCOOHOCTM W TUIIOB THOPUIM3ALMU; OCYLIECTBIIATH IOJIYYEHHE OPraHMYECKHX
BEIIECTB W M3y4aTh HMX CBOICTBa, OMNMCHIBATH MEXAaHU3Mbl BAKHEHIIMX peaklHuii CUHTE3a
oprannueckux Bemiects (OIIK-1); moAroToBUTh U IPOBECTH XUMUYECKUIN IKCIIEPUMEHT, IPOBOIUTH
HEOOXOJUMbIE XHUMHUYECKHE U (PUIUKO-XMMUYECKHE pacueThl M OLIEHHWBATH IOTPEIIHOCTh
U3MEPEHUH; ONpenesTh PU3UKO-XMMHYECKHE KOHCTAHTHI BEHIECTB; MCIIOJIB30BaTh HEOOXOIUMBIE
npubopbl U JabopaTopHOE OOOpYIOBaHME TMPU MPOBEACHUU JIAOOPATOPHBIX HCCIIEIOBAHUM;
UHTEPIPETHPOBATh PE3YJIbTAaThl OMOXUMHUYECKUX HCCIIEAOBAHMIA;, HCIOIb30BATh TEOPETHUECKUE
3HaHUs Ui penieHus npodeccuonanbhbix 3amau (OITK-1); BIaseTs cmocoOHOCTHIO UCTIOIb30BATh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAyUYHBIX JHUCHUIUIMH B NpOo(eCcCHOHAIbHONU JIeATeIbHOCTH,
NPUMEHATh METOJbl MaTeMaTHYEeCKOTO aHaju3a M  MOJEIUPOBAHUS, TEOPETUYECKOIO0 H
skcniepuMenTanbHoro uccnenopanus (OIMK-1); 3HaHusIME O CBOMCTBAX XMUMHUYECKUX COEIWHEHMUIA;
COBPEMEHHOI HayYHOM anmapaTypoi, HaBbIKAMU BEJIEHUSI XUMUYECKOI'0 SKCIIEPUMEHTA; TEXHUKON
B3BEIIMBAHMUS HA TEXHOXMMHUYECKMX BecaxX; CHOCOO0aMHM OpHEHTAaluud B MpOo(hecCHOHATBHBIX
UCTOYHUKAX WH(OpManuu (KHUTH, CAMTHI, 00pa30BaTENbHBIE MOPTajbl); HaBBIKAMH O€30MacHOM
pabotel B xumuueckoi nabopatopun (OIIK-1); HaBblkamMu pelieHUs] KOHKpPETHBIX 3ajiad;
MPUTOTOBJICHUS PACTBOPOB M OMPEIEICHUS UX KOHIICHTPAIIHIL; ONTUCaHMsI HaOII0JaeMbIX PU3HAKOB
peakuun (OIIK-1); mMeromaMu mHpoBeIeHUS pacyeTOB MO XMMHMUYECKUM YpPaBHEHUSAM; METOJAMHU
UACHTU(DUKAIIMY BEIIECTB (XUMUYECKMX M OMOJIOTMYECKUX); cOOpoM HMH(MOPMAIUK OT Pa3TUYHBIX
MCTOYHUKOB; HaBBIKAMHU DPAOOTHI C J1a0OpaTOPHBIM OOOPYAOBAHHWEM, METOAAMM IOCTAHOBKU U
NPOBEICHNUS pa3IndIHbIX dKcrepumenToB (OITK-1).

Kpurepun ouenku:

- «OTJIMYHO» BBICTABIsIETCS OOyyarolmeMycs, €clid TIyOOKO M TPOYHO YCBOEH NPOTrPaMMHBIN
MaTepHall, MCUEpPIBIBAIOLIE, [T0CIEA0BATEIbHO, YETKO U JIOTHYECKU CTPOMHO M3JI0KEH 0e3 3aTpyIHEHHs
OpU BUAOM3MEHEHUHU 3a/IaHUl, HCHOJb3yeTcss B OTBETE MaTepual Pa3HOOOPA3HBIX JIMTEPATYPHBIX
HCTOYHUKOB;

- «XOpOUIO» BBICTABISIETCS 0OyUaIOIIEMYCsl, €CIIM OH TBEPJO 3HAE€T MaTepHall, IPaMOTHO H3J1araer
€ro 10 CYIIECTBY, HE I0IYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC;



- «yJIOBJIETBOPUTEIHLHOY» BBICTABISIETCA 00yYarOIEMYCsl, €CIIM UMEIOTCS 3HAHHSI TOJIBKO OCHOBHOTO
MaTepuasa, HO HE yCBOEHBI €T0 JCTaH, JOIyCKalOTCS HETOYHOCTH B OTBETE, HEIOCTATOYHO NTPaBUIIBHBIE
(OpMYIMPOBKH, HAPYIIAETCA JTOTHYECKast TOCIEI0BATEILHOCTh B U3JI0KEHUH IPOTPAMMHOTO MaTepHaa;

- «HEYIIOBIIETBOPUTEIHHO» BBICTABISIETCS OOYy4aroMIeMycCs, €CIM HEpacKpbITa TeMa; HET 3HAaHUS
3HAYUTENbHOM YacTu IPOrpaMMHOI0 MaTepHaa, JOIyCKaloTCs CYIIeCTBEHHbIE OLIMOKY, OTKa3 OT OTBETA.

Komnerenmuu «OIIK-1» cuutarorcs cHOpMUPOBAHHBIMH, €CIM OOy4aroIIMHCS —IOJIy4uIl
OLICHKY «YAOBJIETBOPUTEIIBHO, «XOPOILIO», «OTIUYHOM.

3.2.2 TecToBBIE 3a1aHUS

Texymuit KOHTpoib  MPOBOAUTCS B ¢opMe TECTHUPOBAaHHS BO BpeMs MPOBEICHUS
7a00paTOPHOTO 3aHATHS C LENbIO OLIEHKU 3HAHUH 00yYarOIIMXCsl 10 KOHKPETHOW TEME.
[TepedyeHp KOMIIETEHIINN, TPOBEPSIEMBIX OLIECHOYHBIM cpeacTBoM: «OITK-1».

Tema 3 XumMnueckas cBf3b TeCTOBBIE
3aJlaHus JIJIs IPOBEICHUS TEKYILETO KOHTPOJIS:
1. CKoIBbKO 3JEKTPOHOB Y4acTBYET B 00pa30BaHUM XMMHUECKUX CBSI3€H B MOJIEKYyJe aMMuaka?

1) 2; 2) 6; 3)8; 4) 10.
2. HanGonpimyro TemnepaTypy IUIaBICHUS! HIMEET BEIIECTBO, (POpMyIia KOTOPOTO:
1) CHy; 2) SiOy; 3) KCl, 4) Sn

3. Kakue uactuiipl 00pa3yroT KpUcTall HUTpaTa HaTpus?
1) Aromsr Na, N, O; 2) HOHBI Na®, N5+, 027; 3) monexynsl NaNOs; 4) NOHBI Na*,
NO*".
4. YKaXuTe MOJIEKyNy ¢ HauOoJbIlIel SHEPrHel CBSI3U:
1) propoBoaOpO; 2) XIOPOBOAOPO; 3) OpOMOBOIOPOI; 4) HOTOBOIOPO/I.
5. BeiOepuTe mapbl BeliecTs, Bce cBsizu B KoTopbix koBanentHbie: 1) NaCl, HCI; 2) CO,, NO; 3)
CH3C|, CHgK; 4) 802, MgO
6. B kakoM psiTy BelIecTBa PacioioKeHbI B TOPSIKE YBEIWUCHHSI IOJSIPHOCTH CBSI3CH:
1) HBr, HCI, HF; 2) NHg3, PH3, AsHs; 3) CH4, NH3, H,0; 4) CO,, CS,, CSe;.
7. BemecTBo, B MOJIEKYJIaX KOTOPOT'O UMEIOTCSI KpPAaTHBIE CBSI3H, — 3TO:
1) yriexucnsiii ra3; 2) xyop; 3) Boaa; 4) 3TaHOJL
8. Ha xakoe ¢usmueckoe CBOWCTBO 00pa3oBaHME MEXKMOJIEKYISIPHBIX BOJOPOJIHBIX CBSI3CH HE
OKa3bIBaCT BIIMSHUS?

1) aneKTpONpPOBOAHOCTD; 2) TIUIOTHOCTB, 3) TeMmIepaTypa KumeHus; 4) Temieparypa
IUIaBJICHHUS.

9.Kakas xummudeckas CBSI3b BO3HUKAET MEXIYy aTOMaMH 3JIEMEHTOB C OPSAIKOBBIMH HOMEpaMH 8 U
16?
1) nonnas; 2) KoBaJeHTHas MOJISIpHAs; 3) KOBaJICHTHAs HEMoJsApHast; 4) BOAOPOIHAsS
10. Bomopoanbie cBsizu 00pa3yroTcsl MEKIY MOJICKYIaMHU:
1) metanona; 2)metana; 3) auetwieHa; 4) metundopmuara.

Koy k orBeTam

1B, 20, 31, 4a, 50, 6B, 7a, 8a, 90, 10a.

OxumaemMbie pe3yabTaThl: 00YUYaIOIMIMUIACS TOJDKEH 3HATh OCHOBHBIC MOHATHA Xxumuun (OITK-
1); ocHOBHBIE 3aKOHBl XMMHHU W TPUMEHEHHE WX i OOBSCHEHHS SBICHUNH M MPOIECCOB,
HaOroMaeMple B mpupojae, TexHuke, mpousBoactBe (OITK-1); ymerh HCMONB30BaTh METOBI
00paboOTKH IKCIEPUMEHTABHBIX JTAaHHBIX; OMPENENSITh CYIIHOCTh XuMudeckux mporeccoB (OITK-



1), OLCHUBAThH CBOMCTBA BCIICCTBA HA OCHOBC TCOPHUU CTPOCHHA BCIICCTB U TUIIOB I‘I/I6pI/I,Z[I/IBaI_[I/II/I
(OIIK-1); mpoBOaUTh HEOOXOIUMBIE XUMHUYECKHE M (DU3UKO-XUMHUUYECKHUE PACUYEThl M OIICHUBATH
MOrpCIIHOCTb I/I3MepeHI/II\/JI; HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHUSA JIS1 pCHICHUS HpO(i)CCCI/IOHaJIBHBIX
3agaq (OIIK-1); BiaseTh COCOOHOCTHIO MCIIOJIB30BATh OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX
JUCHUIIIINH B HpO(i)CCCI/IOHaJIbHOI\/JI ACATCIIBHOCTH, IIPUMCHATH MCTObl MATEMATUYCCKOI'O aHalin3a U
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMEHTaIbHOTO uccaenoBanus (OITK-1).

Kpurepuu oneHku:

- «OTJIMYHO)» BBICTABJsIETCSl OOydaroleMycs, eclii IMoixydeHo Oojee 85 % mpaBHIIbHBIX
OTBETOB;

- «XOpOILIO» BBICTABIISIETCS] 00yYarONIeMyCsl, €ClId MOJIyueHo OT 66 10 85 % mpaBHIIbHBIX
OTBETOB;

- «YIOBIIETBOPUTEIHHO» BBICTABISAETCS OOydaromiemMycs, eciu mnoxydeHo ot 51 go 65 %
MPABWJIbHBIX OTBETOB;

- «HEYIOBIIETBOPUTEIBHO» BBICTABIIAETCS OOydarouiemycs, eciau moiydeHo wmenee 50 %
MPaBUJIbHBIX OTBETOB.

Komnerenmmu «OIIK-1» cuutatorcss chOpMUPOBAHHBIMH, €CIU OOYYAIOIIUNACS TOTYYHIT
OIICHKY «YAOBJIETBOPUTEIBHO, «XOPOILI0», «OTIUYHO.

3.2.4 3amauu u 3amaHAA

Texkymuit KOHTPOJIb B opMe pelIeHus 3a7a4 BO BpeMs IPOBEACHHS JIA0OPATOPHOTO 3aHSTHS
MPOBOJIUTCA C IEJbI0 OLEHKHM 3HAaHUH W YMEHHs aHAJIM3UPOBATh pE3yIbTaThl pPAaCUETOB U
000CHOBATH TMOJIyYE€HHBIE BHIBOJIBI.

[lepeuenp KOMIETEHIIMIA, TPOBEPSIEMBIX OLIEHOUHBIM cpecTBOM: «OITK-1y.

Tema 1 OcHOBHBIE NOHATHS H 3aK0HBI XuMHu. Kiaccebl HEOPraHnIE€CKUX coeTUHEeHU M

1. Macca 1 nra3za (1.y.) paBHa 3,17. OnpenenuTs ero MOJIIPHYIO Maccy.
2. [To cnexyromyM Ha3BaHUSAM HamucaTh (OPMYIBI BEUIECTB: a) AMTUAPOKCOXJIOPUT XKele3a
();
0) moBapeHHas CoJib; B) THAPOKapOOHAT MarHus; ) MmetadochopHas KHCIO0Ta.
3. Ocy1iecTBUTH LIENOYKY MTPEBpAILEH I, JaTh Ha3BaHUS BCEM BEILIECTBAM:
S — HS —» 50, — H,SO; —> KHSO,

H,S0,
4. JlaTh XapaKTepUCTUKY KaXKJON peakluy ¢ TOYKHU 3PEHUS pa3INUHBIX KJIacCHU(pUKALIN:

Hyry) + Clyy > 2HCI () + 184,6 x/Ix;
kat

CO(F) + 2H2(r) — CH3OH(F) + Q;
2NH3@m«>3H2r) + N2(r)-Q.
5. B Oautone o0wvemom 50 1 HaXOmWTCA a30T MOX HABJICHUEM 10* xIla mpu 20°C. Kakoa
Macca a3ora?

Tema 2 Crpoenue aroma. [lepuoanyecknii 3aK0H M NePpHOANYECKAsI CHCTEMA
JA.A.MenpnesieeBa
1. B uéM CcXOJICTBO M pa3NuuuMe B CTPOCHUU AaTOMOB XMMHMYECKHX 3JIEMEHTOB C MOPSAKOBBIMU
HoMmepamu 16 u 347



2. Ilouemy HaumHas ¢ 4-10 MeprOIa B KXKAON TPYIIE MOSBISIOTCS MO 2 SJIEMEHTa, HaXOISIIUXCS B
oAHOM Tiepuozae?

3. CocTaBuTh AIEKTPOHHBIE (POPMYIIBI ATOMOB XJIopa U MapraHia. [[0sCHUTh, HA KAKOM OCHOBAaHUU
XJop W MapraHen nomemarTcs B oxHou rpymnmne [IC. Iloyemy ux moMmecTwiv B pa3HBIX
noarpynmnax?

4. Atom smemeHTa uMmeeT Ha 10 31eKTpoHOB Oonbllie, YeM HOH MarHus. Ha3BaTh 3JIeMeEHT,
COCTaBHUTh JJIEKTPOHHYIO (GopMyily ero atomMa M woHa. Kakum snemenram (S-, p-, d-, f-) ero
oTHOCAT? JlaTh KpaTKyr0 XapaKTepUCTUKY DJIEMEHTa M €ro COCJAMHEHUNW Ha OCHOBAHUH

IIOJIOXKEHUS B IIEPUOAMYECKON CHUCTeMe XuMHUYeckux anemeHToB .M. Menneneesa.

" 28a; 129
5. Ompenenuts 4MUCIIO MPOTOHOB, HEUTPOHOB U JEKTPOHOB B aTOMaX M30TOMOB ~ Si, ~ 1.

Tema 4 XuMuveckass TePpMOJAMHAMHMKA

1. PaccuuTaTth TemioBoi 3(QeKT peakiuu CropaHus XKUAKOro OeH3o0jla ¢ 00pa3oBaHHEM IapOB
BOJIbI M YTJIEKHCIIOTO rasa.
2. Peaknus ropenust ammuaka Boipakaercs TXVY:
4N H3(r) + 302@) = 2N2(r) + 6H20(>K); AH= -1530,28 KI[)K/MOJII).
Berancnute AG 3TOH peakiuu mpy CTaHAAPTHBIX YCIOBHSX, YUYUTHIBAsI 3HAYCHUE TEIUIOBOTO
s dexra, MpUBEAEHHOTO B 3a/IaHUH.
3. Hmxe moka3zaHo HampaplieHUE CMEIICHUS PaBHOBECHS MPH U3MEHEHUU TEMIIEPATypHhI: a)
Ha), O2(r) «T ypemuusaeres- H2O(r);
6) CaCO3(TB) T yBenuuuBaercs- CaO(TB), COZ(F).

IIpencka3arh 3HaK U3MEHEHHUs SHTAJIBIINU Ul KQXKI0U PEaKIMU U cOCTaBUTh TXVY.

4. Tlpsmas wnm oOpaTHas peaknus OyneT MPOTeKAaTh MPU CTAHAAPTHBIX YCIOBHUSX B CHCTEME
2NO)+ Oz) = 2NOy(r. OTBEeT MOTUBUPOBATH, BbIuUCINB AG® IpsAMOIl peakuuu.
5. Hcnonb3ys cripaBOYHbIE TaHHBIE, 3AIIOJIHUTH CIICIYIONIYIO TaOIHILY:

BemectBo AHoosp, kJIx/Monb | S°, JIx/(MonsK)
Mg(TB)
C(TB)
COZ(F)
MgO(TB)

Ha ocHOBe 3THX HaHHBIX PacCMOTPETh BO3MOXKHOCTb B3aWMOJIECHCTBUS Martus ¢ AUOKCUIOM
YII€pOAa B CTAHAAPTHBIX YCIOBHSAX.

Tema 5 OcHOBBI XUMHYECKOI KHHeTHKH. PaBHOoBecue

1. Z[OHOJ'IHI/ITG Ta6nnuy, cuuTad, 4TO YKa3aHHbBIC CUCTCMbBI HAXOAATCA B COCTOAHUN PABHOBCCHUS

. | Bausanaue
N3menenue ycnoBuit
Ne PaBHOBecHas cucrema Ha CUCTEMY
MIPOBEACHUS
1 |l 21-37 xkan Harpesanue
5 C2Hs0H + CH3COOH « CH3COOC2Hs5 VaaneHue  CI0XKHOTO
+H20 a¢upa neperoHKou
3 | H2O ) «> H2 ) + Y202 (1) ITonmxeHue naBIeHUS




2. [Ipu n3mepeHnn 3aBUCMMOCTH KOHCTAHTHI CKOPOCTH PEAKIMH OT TEMIIepaTypbl ObUIN MOJIyYeHbI
CIIENYIOLUE PE3YNIbTATHI:

t,C K, Mostb "MuH "
200 1,2
235 1,5
270 1,9
320 2,5

Haiitu rpadmueckumM METOI0OM SHEPIHUIO AKTHUBAIIH.
3. NapaHTHifHBIA CPOK XpaHEHUSI MaiioHe3a He npeBbiaeT 30 qHel Mpu TeMIiepaType XpaHeHUs
2°C, 20 pgmeit mpu Temmeparype 14°C. CKOIBKO MOKHO XpaHUTh ATOT HPOAYKT 0e3
XOJIOAWIIbHHUKA TIpH Temneparype 25°C?

4 Jlnsa peakuuy MKy BeiecTBaMud A U B ObUIH MOTy4YEHBI CIIETYIONTUE TaHHBIC:

Konuenrpanus, HauvanbHas
OnbIT MOJIB/JI CKOPOCTb,
Ca Cg MOJIB/JI°C
1 0,1 0,2 0,1
2 0,1 0,4 0,4
3 0,1 0.6 0,9
4 0,2 0,6 1,8
5 0,4 0,6 3,6

KakoB mopsaok peakiuu no Kaxxaomy M3 BemiecTB? Uemy paBeH oOIIMI MOPSIOK peakuuu?
CocTaBbTe KHHETHUECKOE YpaBHEHHE.

6 PaBHoBecue peakuuu Hzypy + lyp) <> 2HI () ycraHOBMIOCH mpH CHEIyIOMMX KOHLEHTPALUIX
yuactByronmx B Hedl BemectB: C[Hz2] =0,4 momw/n, C[l2] =0,5 mons/nm, C[HI] =0,9 mos/m.
PaccunTarh KOHCTaHTY paBHOBECHS.

Tema 6 PacTBopbI

1. Boansblii pactBop oprodochopHoil KHCIOTBI ¢ MaccoBoil poneit 30 % uMeeT MIOTHOCTS,

paBuyio 1,18 r/cM®, m 00bEM pactBopa, paBHbIi 150 M. Paccunmraiite: a) MONSPHOCTB; 0)

MOJIIPHYIO KOHLIEHTPALIMIO SKBUBAJIECHTA; B) MOJISUIBHOCTD.

2. Ha ocHOBaHMHM pacu€THBIX MAHHBIX MOCTPOWTE TIpadUK 3aBUCUMOCTH CTETIEHU TUCCOIHAINU
YKCYCHOM KHCIIOTHI OT KoHIeHTpaiuu pactBopa. ( K,(CHsCOOH) = 1,8 10).

3. Ckompko Ma 98 % cepHoil kucnoTel (TUIOTHOCTH paBHa 1,84 r1/mMm) mortpeOyercs ams
npuroroBieHus 1,5 1 e€ 10 % pactBopa (moTHOCTH paBHa 1,066 1/M1).

4. Yro obpazyeTcs Npu IeWCTBUM HUTpaTa aJlOMUHUS Ha pacTBop kapOoHara HaTpusa? CocTaBUTh
ypaBHEHHE PEaKIUU 1 OOBSICHUTH HAOII01aeMbIe TIPOIIECCHI.

5. Paccuurats pH pactBopa dropuma kanusi ¢ MOJISIpHOUM KOHIIEHTpanue, pasuoit 0,01 MOTIB/ M
(KHr = 6,7 - 107).

Tema 7 KomiuiekcHbIe COeIUHEHUS

1. Xnopun xobanpta (+3) 00pa3yeT ¢ aMMHaKkoM coefuHeHus cienayromniero cocrara: CoCls-6NHs;
CoCl3-5NH3-H,0; CoCl3-5NH3; CoCl34NH3. [leiictBue pacTBOopa HHMTpara cepedpa MPUBOIUT K
OCKICHHUIO BCETO XJIOpa M3 MEPBBIX JABYX COCIWHEHUH, OKOJO 2/3 Xjopa — U3 TPEThEro
COCIMHEHUST M OKOJOo 1/3 Xjopa — W3 4YeTBepTOro. V3MepeHHs SJIEKTPHUYECKOW MPOBOIUMOCTH
pPacTBOPOB ITHX COEAMHEHUIN MOKA3bIBAIOT, UTO TMEPBOE W BTOPOE PACHaJAIOTCS Ha YEThIpe HOHA,
TPeThe — Ha TPH, a YETBEPTOE — Ha JiBa MOHA. KakOBO KOOPJAMHAIIMOHHOE CTPOCHHE YKa3aHHBIX
coenuHeHUi? Hanucats ypaBHEHUS X pacaja Ha UOHBI.



2. Hamucats QopmMylbl ClenylOmUX COCIUHEHUI: 1) HUTpAT pojaHONEeHTaaMMUHKOOAIbTa
(1n;  2) opomun Opomorpuammunmiatuael - (I1);  3) munumanoaprentar () kamus;, 4)
TETPanoI0AMaMMUHILIATHHA; 5) rerpaponanoguammunxpomat (1) Gapwus; 6)
TpudTOpoTpruaKkBakoOanbsT; 7) rekcarmanodeppar (1) xamms.

3. Hammcate MONEKyIsIpHOE W HOHHOE ypaBHEHHUS peaknuu OOMEHAa  MEXAy
rexkcanmanoko6ansTatoM (lll) Hatpus u cynedarom xenesa(ll), yuuteiBas, 4to oOpasyromascs
KOMILJIEKCHAsI COJIb OyZIeT HepacTBOpUMa B BOJIC.

4.  BolnucaTh TaOJMYHBIC 3HAYCHUS KOHCTAHT HECTOMKOCTH M MPOU3BEICHHS PACTBOPHUMOCTH
yKa3aHHBIX HIDKE COCAMHCHHH W TPOAHAIM3MPOBATh BO3MOKHOCTH pa3pyIICHHsS KaTHOHA
nrammuHcepedpa (l) pacTBOPHUMBIM IIHAHUAOM W HOIUAOM C OOpa3oBaHHEM JUIIMAHOAPTEHTAT
(lnona u #oauma cepedpa.

5. Ha ocHOBe CTpOocHHS KOMIUICKCHBIX coequHeHui, Gopmysasl kotopbix [Cu(NH3)4]SOs4,
Ks[Fe(CN)s], [Pt(NH3)2Cl2], paccMoTperh MX KIacCH(PHKAIMIO IO 3apsay KOOpAMHAIMOHHOM

chepsl.

Tema 15 YriieBo10poabl U HX raJIOreHIPOU3BOAHbIE

1 Jlns W3TOTOBNEHHS PE3WHOBBIX H3AENUi, HE HAOyXalommxX B OEH3WHE W JPYyruX HEPTEMpOIyKTax,
WCIONB3YIOT XJOPONPEHOBBIM KayuyK. Hanummure ypaBHEHHE pPEaKUUHU MOJIUMEPU3ALNU
XJIOPOIIPEHA, YKAXKUTE CTPYKTYPHOE 3BEHO I1OJIUMEDPA.

2 CocraBbTe YpaBHCHUA peaKuHﬁ COOTBCTCTBCHHO CXEMC€: MCTaH — 3TaH — 6YT3.H Ykaxure
YCJIOBUA NPOTCKAHUSA peaKI_II/Iﬁ " HAa30BUTC IPOMCIKKYTOYHBIC IIPOAYKTHI.

3 CocraBbTe ypaBHEHHS KAUECTBEHHBIX PEAKIMH, C MOMOIIBIO KOTOPBIX MOXHO OOHAPYXHUTh
HETIpeeIbHBIA XapaKTep OPraHMuYECKOT0 COSTUHEHUS.

4 PaccuuTaiite 00BEM aneTuIeHa, KOTOPBIA MOXKET OBITh MmosydeH W3 128 r kapOuja KaabIus,
coaepxaiiero 5% mnpumeceld, eclii BbIXOJ aieTwieHa cocTaBisgeT 80% OT TeopeTHYECKU
BO3MO>KHOTO.

5 DbonoTHBIN Ta3, My3bIpbKaMH BBIACISIOMIMICS U3 TEHUCTON ITy4YHHBI, IIyTaJl CBOUM IIOBEICHHUEM.
Ecnu B MecTe BbIIENeHUS Ta3 TOHKUTAIH, TO TT0 00JIOTY HaYMHAIU ONyXAaTh oroHeku. B 1777
rony WTalbsSHCKUM Pu3uk Anecannpo Bonbra, B3pbIiBas cMecu OOJOTHOTO raza C BO3IYXOM,
MBITAJICA BBIICHUTH CYIIHOCTh IPOUCXOISIIMX IPOLECCOB, HO MOTEPHEN Heynady. XHUMHUKHU
pPa3HBIX CTpPaH TMBITAINCH MOJYYHUTH OOJIOTHBIM Tra3 HMCKYCCTBEHHBIM IyTEM. BrepBbie 3TO
ynaioch caenath (paHiry3ckomy XuUMHKY Mapceneny beprtio tonbko B 1856 romy myrém
MPOMYCKAHUSI CMECH CEpPOYTIepoJia M CEpOBOAOPOAA depe3 TPYOKy ¢ pacKaa€HHON MeITHOU
CTpYKKOU. MHOT0 1o3>ke OO0JOTHBIN ra3 BBIACTWIN, IEHCTBYS BOJOW HA KapOUl aTFOMUHUS WIIN
HarpeBasi CMechb arerata W rugpokcuaa Hatpus. KakoB cocraB 6omotHoro raza? Hamwmmure
YPaBHEHUS YKa3aHHBIX B TEKCTE PEAKIIHM.

6 Hamummure ypaBHEHHUs CIEAYIONIMX PEaKIWi, OTMEThTE YCIOBHUS MX MPOTEKaHUsS: a) OSH30M +
OyTeH-2; 0) mapa-AMM30IPONMIOEH30 + MMepMaHraHaT Kalus + cepHas KUCIIOTa; B) TOIYol +
a30THas KUCJIOTa (MOHOHUTPOBaHUE); I') OEH30MHas KUCIIOTa + a30THAas KUCI0Ta (HUTPOBAHHUE).

7 bBeH30mn SBISETCS MPEKPACHBIM PACTBOPUTENIEM OPTraHMYECKMX BEIIECTB W BXOAWUT B COCTaB
MHOTHMX OBITOBBIX IpenapaToB-pacTBOpHUTEeH, Hampumep, B coctaB «CoJbBeHTa», TJ€ €ro
comepxkanue coctaBisier 25%. Paccuuraiite maccy OeH30i1a, KOTOpas HEOOXOoauMma st
nzrorosieHus 300 rpamm «CoabBEHTa.

8 PaccunTaiiTe KOJIMYECTBO BEIIECTBA allCTUIICHA, KOTOpOe MoTpedyeTcst i noixyueHus 400 m
6ensona (maoTHocTh 0,8 T/mi).

9 CocraBbTe CcXeMy TOJYYCHHUS OPTO-HUTPOTOJYyoJia W3 OCH30JIa W HANWIINTE YpPaBHECHUS
COOTBETCTBYIOIIUX PEAKIINH.



10 CyroyHast OTpeOHOCTh B BUTAMUHE A COCTaBJISIET 2 MI' WIIM B KapoTuHE 6 Mr. JlocTaToyHO 11
JUTsL yIOBJIETBOPEHHS MOTPEOHOCTH opraHu3ma B BuUTamuHe A cbecTh 100 rpamm MopkoBu?
MaccoBas o kapotrHa B MOpkoBu coctasisieT 0,005%

Tema 16 'uapoxkcuIbHbBIE COETMHEHUS

1 Tlouemy OIHOATOMHBIE CHUPTHI HE TPOSIBISAIOT CIA0OKHUCIOTHBIX CBOMCTB, a (PEHONBI U
HEKOTOpbIE MHOTOAaTOMHBIE CIUPTHI UX NPOsABIAI0T? Hanummre cOOTBETCTBYIOIINE PEAKITUHU.

2 Ormpenenute Maccy 3TaHOJA, KOTOPBIM ModydaeTcs o peakuuu beptimo u3 21 i (H.y.) oTHIIeHa,
€CJIM MPAKTUYECKUI BBIXOJ paBeH 78%. YKaXuTe yClI0BUS NPOTEKAHUS PEAKLIUH.

3 Hamummre cTpykTypHBbIE (GOPMYIBI BCEX H30MEpPHBIX cnupToB coctaBa (C3HsO wu CsHioO.
VYkaxuTe nepBUYHbIC, BTOPUUHBIE U TPETUYHBIE cIUpThl. HazoBuTe HX.

4 B yeM 3aKiIH04aeTcsi OCHOBHOE Pa3JInYMe XUMHUECKUX CBOMCTB OJJHOATOMHBIX U MHOIOATOMHBIX
cnuproB? Hamummure cOOTBETCTBYIOLIME ypaBHEHUs peakuuid. OxapakTepusyHTe CTpOeHHE U
UCIIOJIb30BAHUE B CEJILCKOM X034HCTBE OOMOMKOIIA.

5 Paccuwnraiite, CKOJIBKO JHUTPOB BOAOPOJa (H.y.) BBIIEIHUTCS HPU B3aUMOJACUCTBUU 2,3 Tpamm
HaTpus ¢ 30 M1 96-POIIEHTHOTO ATHIIOBOTO CITUPTA TUIOTHOCTHIO 0,8 /M.

6 CpaBHuTe cTpoeHue MeTaHa U MeTanosa. OOBsICHUTE, TOYEMY METaH — HE PaCTBOPHUMBII B BOJIE
ra3, a METaHOJI — KUAKOCTb, XOPOILIO PACTBOPUMAsi B BOJE.

7 CocraBbTe CXEMY TOJYUYCHHUA OTUJIICHIVIMKOJJA W3 alCTUJICHA W HAIWIIUTEC YpPaBHCHHA
COOTBETCTBYIOIIUX PEAKIIUH.

8 Hewmeuxkuii xumuk-rexHosor @puapux Parmmr (1863-1928) pazpaboran mpOMBIIUICHHBIH METO/T
nojy4deHus: ¢eHona: cHavasa OeH30J1 XJOPHPYIOT B TNPHCYTCTBHU KaTadH3aTopa — OKCHAA
ATIOMHUHHS, a 3aTeM IMOJIYYEHHBIM MPOMYKT TMOJBEPraroT THAPOIU3Y BOJSHBIM IapoOM IPHU
y4acTUU KaTaim3aropa oprodocdara Karbius. ITH peakiuy CTaJId HAa3bIBaTh OJJHUM HUMCHEM —
peakiuu Pamura. Paccunraiite mpakTuueckuid BeIxo (eHola, €Ciau MpU UCronb3oBaHuu 50 Kr
Oen3oia oopazoBasioch 40 kr eHoa.

9 M3 O0AHOATOMHOIO CHHpPTa HEW3BECTHOTO COCTaBa IMOJNYYEH OTHIICHOBBIA YTIEBOAOPOX
CUMMETPUYHOTO CTPOEHHUs, 14 TpaMM KOTOPOro BCTynaroT B peakiuio ¢ 40 r 6poma. Hanummure
CTPYKTYpPHYIO (OPMYIY HCXOIHOTO CIIUPTA.

10 Hanmmmte ypaBHEHUS PEAKIHI B3aUMOJICHCTBHS 3-METHIIOYTaHOJA-2 C: a) YKCYCHON KHCIIOTOM;
0) OpOMHCTBIM ‘BOAOPOJOM; B) XJIOPAHTUIIPUIOM YKCYCHOM KUCIOTHL. K KakoMy TUIy peakiuit
IPUHAJIEKAT YKa3aHHbIE IPEBpAIICHU?

Tema 17 KapGonuniabHble coeTMHEHU s

1 CocraBbTe cxemy Moxy4deHusi OyTaHOHA (METHIATHIIKETOHA) U3 OyTaHa U HAMHIIUTE YPaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.

2 Ilpu okucneHUM KeTOHa 00pa3oBaliaCh YKCyCHas M MaciisiHas KHCIOThl. Kakoe cTpoeHue mmen
MCXOJIHBIN KETOH?

3 CocraBbTe (OPMYIIBI MPUPOTHBIX BEIIECTB, COJEPKANINX aTbJICTHIHBIC W KETOHHBIC TPYIIIIHL
Onuiure ux NpUMEHEHHE.

4 BemectBo C4H8O B3aMMOJIEUCTBYET C THAPOKCUIAMUHOM, ITHAHUCTHIM BOJIOPOJIOM, HO HE JaeT
peaknuu cepeOpstHHOro 3epkana. OnpenennTe CTpPOSHUE 3TOTO BEIIECTBA, COCTABbTE YKa3aHHBIE
peaxiuu, Ha30BUTE BCE COCTUHEHUS.

5 Hanmmure crpykrypHble (OpMyNIbl H30MEPHBIX albJAETHAOB M KeTOHOB cocTaBa C5H100.
HazoButre ux mo nomenknatype IUPAC. [lnsg omgHOro M3 HM30MEpOB HAMMUIIUTE ypaBHEHHE
peaxkuy albJ0JbHON KOHAEHCALINH.



Kakoe xommuectBo (o Macce) 35-mporieHTHOTO ¢opMaivHAa W BOJBI HEOOXOTUMO, YTOOBI
OKHCJICHHEM aMMHAYHbIM pPAacTBOPOM OKcHia cepedpa momyduTh 1 kr 20-mporeHTHOM
MYpaBbUHOMN KUCIIOTHI?

CocraBbTe CXCMY MMOJIYYCHUA alcToHa u3 IMpOIUJICHA n HaIumuTe YpaBHCHHA
COOTBETCTBYIOLIUX PEAKIIU.

CKOJIBKO TpaMM aleTaibAerua oopasyercs npu okuciaeHuu 89,84 M 96-npoIieHTHOro ATaHoJIa
(rutotHOCTH 0,8 T/MIT) TIpH 90-TIPOIIEHTHOM BBIXOE?

OOmbscHUTE: a) TIOYeMYy TeMmIepaTypa KUINEHHs alblAeruia KapOOHMIBLHOTO COCITMHEHHS HIKE,
YyeM TeMIlepaTrypa KHMIIEHUS COOTBETCTBYIOILEIO cHupTa; 0) MouyeMy HHU3IIME ajbJErHIbl U
KETOHBI KUMAT npu Temreparype Ha 50-80 °C Bble, 4eM yrieBoAOpOABI TOU e MOJCKYISIPHON
MAacCCBI.

10 1,1,2-Tpuxiopnpornal Harpead ¢ BOJHBIM PACTBOPOM COJISTHOW KHUCJIOTBI, a TOTYYUBIIHIACS

9

IPOAYKT BOCCTAaHOBHJIM BOJOPOJIOM Ha HHUKEJIEBOM KaTainu3aTope. Kakoll KOHEYHbIM MpomyKT
HOJIYYUJICS TIPU 3TOM?

Tema 18 Kap6oHoBbIe KHCJIOTBI

CocrtaBpTe cXeMy IIOJy4Y€HHUS YKCYCHOM KHMCIOTHI M3 O3TaHAa M HANMUIIWTE YpaBHEHMS
COOTBETCTBYIOLIUX PEAKIIUH.

Paccmotpute crpoenue kapOokcuiibHOW Tpymmbl. Yem o0yciioBieHO 00pa3oBaHUE ITUMEPOB
KapOOHOBBIX KUCIIOT?

Kakoii o0bem Boabpl HykHO n00aBuTh K 300 M 70%-HOro pactBopa YKCYCHOM KHCIIOTBI
TIOTHOCTHIO 1,07 T/MJT 17151 IOJYYeHUS pacTBOpa C MacCOBOM Joiiel Kuciaotsl 30%?

[Tpu okucieHHMH MypaBBUHOW KHUCIIOTHI TMOJYYWJIH Ta3, KOTOPBIA MPOIMYCTHIN uYepe3 U30bITOK
pactBopa ruapokcuaa kaubius. [Ipu sTom oOpazoBancst ocamok maccoit 20 r. Kakas macca
MYypaBbUHOMN KUCIJIOTHI B35ITa ISl OKUCIICHUS?

CocraBbTe cxeMy IOJyyeHHMs] OEH30MHOW KHUCIOThI M3 O€H30Jla M HalMIIUTE YPaBHEHUS
COOTBETCTBYIOLIMX PEAKLUH.

B 1pex npoOupkax 0e3 Haamuced HaxOJATCsS CIEAYIOIIME BElIeCTBa: 3TAaHOJ, MypaBbHHas
KHCJI0Ta, YKCYCHasi KucioTa. [Ipu momomu Kakux XMMUYECKUX METOJI0B MOXKHO Pa3IndUTh ITH
BellecTBa?

B pactBop maccoit 370 r ¢ MaccoBod aoied NponHOHOBOM KuciaoTel 60% momecTuin
ruapokapOoHat HaTpusa. B pesynbTare peaknuu obOpaszoBaics raz oosemom 11,2 1 (H.y.).
Omnpeznenure MaccoBYIO JOJIO IMPONUOHOBOW KHUCIIOTHI B IIOJIy4€HHOM PacTBOPE.

Kakoii o6beM pacTBopa ¢ MaccoBoit posiet ruapokcuna Hatpust 20% u miaoTHocThio 1,22 r/mi
notpedyeTcs 11 HeMTpanu3ay OJHOOCHOBHOM KapOOHOBOM KuCiI0Thl Maccor 14,8 r? Kucnora
UMEET cOoCTaB: yriiepoJ (MaccoBas A0is 48,65%), kucnopon (43,24%), Bogopon (8,11%).

OcymiecTBUTe 1EMOYKY TNpeBpaimieHuid. JlaiiTe Ha3BaHUA MPOMEXKYTOUYHBIM M KOHEUHOMY

. NaOH Br,h
BCILICCTBAM. IIponanoBas KHCHOTaM 4@8) r_2> C%ﬂ D

10 IMomyunte n3oMepHbIe KHCIOTH coctabe@aHsON a¢ @eo%eféﬁy}omnx OYTHJIOBBIX CIIUPTOB.

I[aﬁTe HUX HAUMCHOBAHUSA W HAIIWIIUTEC YpPAaBHCHUA peaKI_[I/II\/’I 06pa3OBaHI/I$[ AHTUAPUIAOB U
6pOMaHFI/IHpI/IJIOB BCCX U30MEPHBIX KHUCIIOT.

Tema 19 IIpounsBoaHbie KAPOOHOBBIX KHCJIOT

1 CocraBbTe cXeMy MOJYYCHHS YKCYCHOITHUJIIOBOTO 3(upa W3 STWIOBOTO CHUPTA U HAIMUIIUTE
YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUI.

2

Hanummre ypaBHeHuss peakuuid mnonydeHus QeHondrarenHa U TepexoJa OKpacKud H3
OecrBeTHON B ManuHOBYI. [Ipom3BogHOE Kakoil KapOOHOBOM KHCIOTHI HCIOJB3YETCS B
Ka4ecTBE UCXOIHOIO BelecTnBa?



3 CocraBbTe CXeMy IMOJyYEHHUs AaHTUAPUAA SHTAPHOM KHUCIOTHI M3 JTHICHA W HaIMIIUTE
YPaBHEHHUS COOTBETCTBYIOIIHUX PEAKIIHM.

4 Kakue BemiecTBa Ha3bIBAIOTCS KeTokucnoramu? Hamummre (GopMysibl MHPOBHHOIPATHOM
KHCJIOTHI M KETOTIYTapoBOM KUCIOTH. Kakumu crioco6amu MOKHO 110iyanTh [1BK?

5 B cTpaHax, rje BBIPAIIUBAIOT PHC, PACIPOCTPAHEHO 3a00JIEBAHUE MOJOJBIX PACTCHUU ATOU
KyJIbTYpHI, BeI3biBacMoe rpubom Gibberella fujikuroi. ITpu sToM Hapsay ¢ ruOenpi0 OTMEUAIN
OBICTPBI POCT CTEOJISI Y YaCTH PacTEHHH, KOTOPBI, KaK BBISICHUIOCH, BBI3BIBAIOT COCAMHEHHS
KJ1acca TepreHon10B, 0003HayaeMbix GA1, GA2, GA3 u T.1. ICXOMHBIM BEIECTBOM CHHTE3a ITHX
COEIMHEHUI SABJISIETCSI MEBAIIOHOBAsI KUCIOTa (3,5-TMTHApOKCH-3-METHIITIEHTAHOBAsT KMCII0Ta), a
IPOMEKYTOYHBIM ITPOAYKTOM — abaerua GA12:

CH;

_CH,

HOOC CH; CHO

Kak Ha3pIBalOT TpyIIy COCOMHEHWH, BBIICICHHBIX W3 KynbTypel Tpuba? KakoBo wux
OpUMEHeHHe B celbckoM xo3ssiictBe? CocTtaBbTe (QOpPMYJIbI MEBAJIOHOBOM KUCIOTHI U
coequaenusi GA12, Moy4eHHOTO OKUCIIeHneM anbaeruna GAi12 peaktuBoM denunra.

6 I'pymeBast scCeHIMs MPEACTABISAET COOOM CIOXKHBIN A(PUP YKCYCHOM KHCIOTHI C M30aMHJIOBBIM
cmuproM  (3-metmwnOyranon-1). Kakyro Maccy wu3o0amuiamerata MOXKHO IIOJIYYUTh TIPU
HarpeBaHUU H30aMHJIOBOTO cIUpTa Maccoil 4,4 r u pacTBopa oObeMoMm 3,54 mMi1 ¢ MaccoBoit
J0JIe YKCYyCHOM KHUCIOTBI 96% ¥ 1uiotHOCTBIO 1,06 T/MJI B MPHCYTCTBUU CEPHOM KHUCIOTHI?
Brixon sadupa cocrasmisier 80%.

7 PaccmoTpuTe BaxHeHIIMe crnocoObl MOJIyY€HUS M XMMHUYECKHE CBOWCTBA: a) aHTUIPUJIOB
KapOOHOBBIX KUCIIOT; 0) XJIOPAHTHAPHIOB KAPOOHOBBIX KHCIIOT.

8 CocraBpTe cxeMy MOJY4YeHMs MPONMWINPONAHOATa W3 MPONAHAIA W HANMIIUTE YpaBHEHMS
COOTBETCTBYIOILIUX PEAKLIUM.

9 Ha peakuuio WIETOYHOTO THAPOIM3a METHJIOBOTO dJ(Hpa HEW3BECTHOW TpeaeTbHON
OJTHOOCHOBHOM KHCIIOTBI Maccoit 27,54 T 3aTpaTuin pactBop oobeMoM 50 Mi1 ¢ MaccoBoil poseit
ruapokcuaa Hatpusi 18% u motHocThIO 1,2 1/Mi1. Kakast kuciaora o0pasyer ucxoanbiit a¢up?

10 Kak oTHOCSITCS K HarpeBaHmio: a) o, [ — KETOKHCIOTBHI, 0) OKCHKHCIOTBI C O-, - H
ypacnonoxenuem OH-rpynmsi?

Tema 20 YriaeBoabl

1 Beiuucniure o00bEM Kucimopona (H.y.) M MacCy TIIOKO3bI, OOpasyloliuecss B pe3yabTaTe
¢dorocunTe3a u3 880 TOHH YIIIEKHUCIIOTO Ta3a.

2 CocraBbTe CXeMy MOJYyYEHHs HATPUEBON coM OyTaHOBOM KHCIOTHI U3 caxapo3bl (MPeICcTaBUTh
B CTPYKTYPHOM BHJI€) Y HAITUIINUTE YPAaBHEHHS COOTBETCTBYIOIUX PEAKIIMH.

3 Ilpu MOJIOYHOKHCIOM OpOXKEHUHU U3 KaXKJI0M MOJIEKYJIbI JTAKTO3bI 00pa3yloTCs YEThIpe MOJIEKYIIbI
MOJIOYHOM KuCIOTHl. Cpema B pacTBOpPE CTAHOBUTCS KHCIIOW W BBI3BIBACT CBEPTHIBAHUE
MOJIOYHOTO Oelika — Ka3zenHa. PaccunraiiTe KOIMYECTBO BELIECTBA U MAacCy MOJIOYHON KHCIIOTHI,
KOTOpasi MOJy4aeTcs W3 JIAKTO3bl, MMPUCYTCTBYIOIIEN B 5 nuTpax Mosoka. [ImoTHOCTE MoOJoka
MOYKHO cuuTaTh paBHoi 0,98 r/mi1, a conepkanne B HEM J1akTO3bI — 4,8%.

4 U xpaxmal W LEJJII0JI03a PEearupyloT € YKCYCHBIM aHTHAPHUIOM, OJHAKO MpPU OJWHAKOBOMN
MCXOHOW Macce IIeJUTIONI03a MOXKET MPOpearupoBaTh ¢ OONBIIMM KOJIMYECTBOM aHTHAPHUIA.
[Touemy?

5 Hamummre mects TayromepHbIx ¢opMm a-D-ppykrodypanossl. Kakume u3 HMX HaxonasTcs B
HEeOOoJIBIIOM KoJuecTBe?



6 B yem cxoJCTBO U pa3inyue B CTPOCHUU Kpaxmalia U eJUTI0JI03bI?

7 TloyeMy mpu MOJyYEHHH AllETHIINIPOU3BOIHBIX LEJUTIONI03bI UCTIONB3YIOT HE YKCYCHYIO KUCIIOTY,
a ykcycHbll anruapun? CocraBbTe ypaBHEHHE pPEaKIMH, OTMEThTE O0JIaCTh NPUMEHEHHS
IPOAYKTA PEAKIUH.

8 Hcxons w3 mpomwieHa W MCIONb3YS JONOJHHUTEIBHO JIOObIE HEOPraHMYECKHE pPEeaKTHBHI,
MOJIYYUTe TUOKCHAIETOH (1,3-AUTUIPOKCUTIPOTIAHOH).

9 Kakue BemniecTBa 00pa3yroTCs MPU BOCCTAaHOBIEHUU: a) D-prbo3sl, 0) L-maHHO3BI, B)
DmanHo3b1, I') D-ritoko3s1? Hanuinre ypaBHEHUS peaklivii, HA30BUTE MOJIY4YEHHbIE BEILIECTBA.

10 Coeaunenne A — GecrBETHBIE KPUCTAJUIBI CIIAKOTO BKYCa, XOPOIIO pacTBOpUMBIE B Boxe. [Ipu
ruponuse A oOpa3yroTcs /iBa BEIIECTBA ¢ OJMHAKOBOW OTHOCUTEIHHON MOJIEKYIISIPHON Maccou,
OJTHO M3 KOTOPBIX — B- BCTymaeT B peakiuio «cepeOpsHOro 3epkaiay, oopasys BemecTtBo C, a
npyroe — HeT. CoctaBbTe hopmyiibl BemecTB A, B 1 C 1 ypaBHEHUS yKa3aHHBIX PEAKIIUMN.

Tema 4 XuMn4yeckasi TepMOJANHAMHKA

1. Beruucnure A G° ansi CleayrOmuX peakiiuii:

a) 2NaF k) + Clz@as) = 2NaCl) + Fa(ras); 6) PbO2(k) + 2Zn(k) = Pb(k) + 2Zn0)

MoKHO 1 TOAY4YHTh (QTOP MO peakiuu (a) U BocctaHoBUTh PhO2 koM 1o peakmuu (0).

2. Peakuus ropeHus aleTuieHa UAeT 10 ypaBHEHUIO:

C2H2(ra3) + 5/202(ra3) = 2C02(ra3) + HZO(nc)

Boerancnute A G°, A S° 1 00BSICHUTE YMEHBIIICHHUE YHTPOIIHH B PE3YJIbTATE TOW PEaKIIUH.

3. Beruucnure A H°, A S°, A G° peakunu C2H4 + H20 45y = C2H5OH ().

[Tpu xaxoMm yciioBuU OyAeT MPOTeKaTh PeaKIus?

4. Paccumraiite A H°, A S°, A G° peakmmit 2NO + O2 = 2NOz2. Iloiimer mu caMONpOU3BOIHLHO
peakuus? 5. Berauciure cranmaptaeie 3HadeHuss A H°, A G° mns peakumii: MgCO3k) = MgOk) +
COz2(ra3); CaCO3k) = CaOk) + CO2(ras). [Ipu KaKOM yCIOBHH BO3MOXHBI 3TH PEAKITUU?

Tema 6 PacTBOpBI

1. Cmemanu 250 T 10%-noro u 750 T 15%-Hor0 pacTBOpa riIt0K03bl. BEIYHCINTE MACCOBYIO JTOJTIO
TJIFOKO3BI B ITIOJIyY€HHOM PacTBOPE.

2. WMeercst pacTBOp a30THOH KHCIOTHI ¢ MaccoBoii jponeii 30% (mmorHocts 1,20 r/em®). Kakosa
MOJISIpHasi KOHIIEHTpalMsl 3TOro pacTBopa?

3. Uepez 1 1 pactBopa ammmuaka ¢ MaccoBoil poiei, paBHoil 10% (mmotHocTs 0,96 r/MI),
nponyctuian 10 1 amMuaka (H.y.). Belunciure maccoByro A0/0 aMMHaka B 00pa3oBaBILIEMCS
pacTBope.

4. Ckonbko rTpamMmoB 10%-HOro pacTBOpa THIPOKCHAA HATpUs MOTpedyercs i MOJHOH
HeiTpanuzanuu 100 r 0,1M pacTBOpa COISTHON KHCIOTHI.

5. Kakoit o0sem 0,3 H. pacTBOpa COJSHOM KHCIOTHI TpeOyeTcs A HeHTpalu3aluu pacTBOpa,
coaepxaiero 0,32 r ruapokcua Hatpust B 40 M pactBopa?

6. Ilonmwkenue Touku 3amep3anus 0,01 M ykcycnoit kucnotsl paBHo 0,019 K. Paccuwmraiite
CTENEHb TUCCOLMALNN YKCYCHOM KUCIIOTBI.

7. BpluMcauTh oCMOTHYECKOE JaBiieHue pactsopa mpu 22°C, B 1,2 1 kotoporo conepxkutcs 20,5 Mr
caxapa (C12H22011).

8. BrluncnuTh TemrepaTrypy KUIEHHUs U TeMIlepaTypy 3aMep3aHHs pacTBopa, cojaepskariero 100 r
caxapa B 750 r Bozsl. K,= 0,52; K, = 1,86.

9. PaccunraiiTe JaBlieHHE Tapa BOJHOTO pacTBOpa TIUIIEPHHA MacCOBOU joiiei 3%, B3ATOTO TpH
25°C. JlaBnenne napa BoApl Ipu 3Tol Temneparype pasHo 31,67 klla.

10. Paccuuraiite xoHcTanty aucconmaruin NH4OH, ecim B pactBope ¢ xonmeHTparueid 0,2
MOJIB/JI CTETIeHb ero aucconuanuu pasHa 0,95%. 11. Beluncnure  KOHLEHTpALUMIO HOHOB
OH-", ecri KoHIeHTpanuy HoHOB H' (B MONE/M)paBHEI:

1)107;2) 5-10°.



12.  Berumcaure pH pacTBOpoB, B KOTOPHIX KOHIIEHTPAIL[MTK HOHOB BOJIOPO/Ia (B MOJIb/JI) paBHBI:
1)3,2:10°; 2)4,9-10™

13.  Bsruucnuts pH pactBopa KOH (a(KOH)=1%). IlnotHOCTS pacTBOpa npumute paBHoii 1,0
r/MIL.

14.  3anumure ypaBHEHHE PEAKIMI THAPONIM3a M YKAKUTE XapakTep CpeAbl Ui CISAYIOUINX
coneit: Fe(NO3)s; K3sPOy; CuCls.

15. B oxnom pactBope conepxurcs 0,5 moab MgSO4, 0,1 monb AICI3 u 0,2moie (NH4)2SO4 Ha
1000 r Boasbl. PaccunTaiiTe HOHHYIO CHUJTy pacTBOpa.

Tema 5 OcHOBBI XUMHYeCKOH KUHeTHKH. PaBHOBecue
1. Kak u3MeHuTCsi cKopocTh oOpa3oBanus okcuaa azora (1V) B coorBercTBum ¢ peakmueii: 2NO +
02 < 2NOg2, ecnu 1aBieHNE B CUCTEME YMEHBIIUTD B JIBA pa3a MpH MOCTOSHHOM TeMiieparype?
2. PaccuuraiiTe paBHOBECHOE KOJMYECTBO dTHIAlleTaTe, 00pa3yrolierocs mpu B3auMoaeicTsun 1
MOJIb YKCYCHOM KHCJIOTHI ¢ | MOJIb 3TaHOJIa MpPU KOMHATHOM TeMIlepaType, €Clid KOHCTaHTa
paBHOBECHSI P 3TOM paBHa 4,0.
3. PaBnoBecue peakiun CO+Cl2«>COCI2 ycTaHOBUIOCH ITPU KOHIICHTPAIHSIX (MOJIb/J):

Ocolo 0,55;|:|C|:|2|:|E| 0,05; Ococo.d 00,95. Omnpenenuth HMCXOIHBIC KOHIIEHTPALUN
okcupa yriaepoza (1) u xmopa.

4. Kak Oyzmer BIMATH YBEIMYCHUE TEMIIEPATYpbl Ha COCTOSHUE PABHOBECHSI B CIICAYIOIIMX
peaKusx:

a)H, + Cl, « 2HCI; -AH; 0) Hy + I, & 2HI; +AH.

5. Kak um3menutcs ckopocts peakiuu 2SO2 + O2 <> 2S03 B 3aKpbhITOM cocyze, €ciu 00beM
PEaKLMOHHON CMECH YBEIUYUTH B 4 paza?

Oxunaembie pe3yabTaThl: OOYYArONIMICS JOJDKEH 3HaTh OCHOBHBIC IIOHSATHS XHUMUU,
XUMUYECKHUE 3JIEMEHTHI U UX COCIWHEHHUs; CBOWCTBA HEOPTAHMUYECKUX COEAMHEHUM; TEOPETUUECKHE
OCHOBBI OpPTraHUYECKOW XUMHUHU, KAYECTBEHHBIM M KOJMYECTBEHHBIH COCTaB, CTPOCHHUE, CIIOCOOBI
MOJTyYeHUsI U XUMHUYecKue cBoricTBa opranndeckunx coeaunenuit (OITK-1); ocHOBHBIE 3aKOHBI XUMUU
U TpUMEHEHUE MX i1 OOBSACHEHHS SIBJICHHN M TPOILIECCOB, HAOJMIO/IaeMble B MPUPOJE, TEXHHUKE,
MIPOU3BOJICTBE; (PAaKTOPHI, BIUSAIONINE HA CKOPOCTh XMMHUECKUX MPOIIECCOB; CBOMCTBA MOJEKYISPHBIX
pacTBOPOB CHAOBIX M CHUJIBHBIX JJIEKTPOJIHMTOB; OCHOBBI TEPMOJUHAMHKU, OCHOBBI DJIEKTPOXUMUU;
OCHOBBI OHMOJIOTHUECKONH M KoJutouaHo# xumuu; cBoiictBa BMC (OIIK-1); ymers ompenensth
CYIIHOCTh XWMHUYECKHX TMPOIECCOB, MPOUCXOMSIMMX B TIOYBE, PACTEHUSIX U TMPOAYKIUH;
UCIIONIb30BaTh CBOICTBA XMMHUYECKUX BEIIECTB B JaOOPAaTOpPHON M MPOM3BOJCTBEHHOW MpaKTUKE
(OIIK-1); xmaccudpuIMpOBaThH OPraHUUECKUE BEIIECTBA MO PA3IMYHBIM MIPHU3HAKAM; 1aBaTh Ha3BaHUS
OpPTaHMYECKUM COETMHEHUSIM 10 JIF000 13 U3BECTHBIX HOMEHKIIATYpP; OIICHUBATh CBOMCTBA BEIIECTBA
Ha OCHOBE TEOpUU CTPOCHMsI opraHuueckux BemiecTB A.M. bytnepoBa a Takke, ucxons u3
TEOPETUYECKHX TMPEACTABICHUI O pPeakIMOHHOW CMOCOOHOCTM H THUIIOB THOPUIN3AINY;
OCYIIECTBIISITh MOJTYyYEeHNE OPraHWYECKUX BEIIECTB M M3ydaTh UX CBOMCTBA, OMUCHIBATH MEXaHU3MBI
BaXHEHIINX peaknuii cuHTe3a opranmdeckux BemecTB (OIIK-1); moarotoButs u MpOBECTH
XUMUYECKUHA IKCTIEPUMEHT, MPOBOJAUTH HEOOXOIUMbIE XUMHYECKUE U (PU3UKO-XUMHYECKUE PACUEThI
U OIICHMBATh TMOTPEUTHOCTh H3MEpPEHUH; Ompenensirth (PU3NKOXUMHUUYECKHE KOHCTAaHTHI BEIIECTB;
HCIIOJIb30BaTh HEoOXOoJuMble NpuOOpbl H JaboparopHoe oOOOpylOBaHUE TPU MPOBEIECHUU
71ab0paTOPHBIX HCCIIEOBAHU;, WHTEPIPETHPOBATh PE3yNbTaThl OMOXMMHUYECKHUX HCCIEI0BAHUMN;
UCIIOIb30BaTh TEOPETHUCCKUE 3HAHUA IS pemeHus npodeccronanbusix 3amau (OI1K-1); Baamets
CIIOCOOHOCTBIO  HCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYYHBIX  JUCHUIUIMH B
MpoECCHOHAIBHOW ~ NIeATENbHOCTH, TMPUMEHATh  METOJbl ~ MaTeMaTHYeCKOro  aHaiu3a W
MOJICTTUPOBAHUS, TEOPETUYECKOTO M JKcmepuMmeHTtanbHoro uccinemoBanus (OIIK-1); 3Hanusmu o



CBOMCTBAX XMMMYECKHX COCIMHECHMI; COBPEMEHHON HAay4HOW amnmnaparypoi, HaBBIKAMHU BEICHUs
XUMHYECKOTO JKCIEPUMEHTAa; TEXHUKON B3BEIIMBAHUS Ha TEXHOXMMHUYECKHUX Becax; CHocobaMu
OpHEHTAIMK B MPO(PECCHOHATBHBIX HCTOYHMKAX HMH(OpMaruu (KHUTH, CAiThl, 0Opa3oBaTelbHbIC
MOpTaJibl); HaBBIKAMHU Oe30macHOW paboTel B xuMuueckod mgabopatopun (OIIK-1); HaBbIKaMm
peleHnsT KOHKPETHBIX 3a/a4; IPHUTOTOBJICHUS PAcTBOPOB M ONPEACNCHHS WX KOHICHTPALUi;
onucanus Habmomaembix mnpusHakoB peakiuu (OIIK-1); metomamu mpoBeneHUst pacyeToB IO
XUMHUYECKHM YpPAaBHEHHSM; METOAAMU WACHTH(HKAIMK BEIIECTB (XMMHUYECKHX M OMOJOTMYECKHX);
coopoM wuHGMOpPMALKUKM OT Pa3IMYHbIX HCTOYHUKOB; HaBbIKAMH paboOThl C J1aOOpaTOpPHBIM
000pyI0BaHUEM, METOAMH TTOCTAHOBKH U TMPOBECHUSI pa3inyHbIX dkcrepumenTon (OITK-1).

Kpurepuu oneHku:

- OTJINYHO» BBICTABISIETCA OOYy4YalOLIEeMyCs, €CIM OH TECHO YBS3bIBAET TEOPHIO C
NPaKTUKOH, CBOOOJHO CHpaBIAETCS C 3aJadyaMH, BOIPOCAMU W APYTUMH BHIAMU MPUMEHEHHS
3HAHUH, BJIJIe€T PA3HOCTOPOHHUMU HaBbIKAMH U IIPUEMAMH BBIIIOJHEHUS IIPAKTUYECKUX 3a/1a4;

- «XOpOLIO» BBICTABISETCS OOYydYaIOUIEMYyCsl, €CIM OH HE JOIYCKaeT CyIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BONPOC, IPAaBUJIBHO IPUMEHSET TEOPETUUECKUE MIOJIOKEHNUS [IPU PELICHUN
IPAKTUYECKUX BONPOCOB M 3a/ay, BIAJACET HEOOXOAUMBIMU HaBbIKAMM U IIPUEMaMHU HX
BBITIOJIHEHUS;

- «YZIOBJIETBOPUTEIILHOY» BBICTABISIETCS 00YYaOLIEMYCsl, €CIIM TOT JIOIMYCKAaeT HETOYHOCTHU B
OTBETE, HETBEPAO BJIAACET 3HAHMEM IIPOrPaMMHOIO MaTepuasa, UCIBITHIBAECT 3aTPyIHEHHS IIPU
BBINOJIHEHUH [TPAKTUYECKUX paboT;

- «HEYJOBJIETBOPUTEIBHO»  BBICTABISIETCS  OOydalolEMyCsl, €ClId TOT  JIOIyCKaer
CYIIECTBEHHbIE OIINOKH, HE 3HAET 3HAUYUTEJIbHOW YacTH MPOrpaMMHOr0 MaTepualla, HEyBEpEHHO, C
0OJBIIMMHU 3aTPYJHEHUSIMH BBIIIOJIHAET IPAKTHUECKHUE PAOOTHI.

Kommerenmmu  «OIIK-1» cuuTaoTcs cHOpMUPOBAHHBIMH, €CIH OOYYArOIIMIACS —IOYYHII
OLICHKY «YZOBJIETBOPUTENBHO, «XOPOLIO», OTIUIHO».

3.3 OueHouHbIe CpeACTBa Il KOHTPOJISI CaMOCTOATENbHOM paboTh
3.3.2 KoHTposbHbIE paboThI

KontponbHast pabota mpoBOIUTCS C LIENBIO MPOBEPKH 3HAHUM OOYy4aromMXCsl, YCBOCHUS
UMH y4eOHOTO Marepuaja M IpeACTaBiIseT CcOoOOM psAa OTBETOB B IUCbMEHHOW (opme Ha
IIPEJI0KEHHBIE BOIIPOCHI.

IlepeueHb KOMIETEHIMH, TPOBEPSEMBIX OLIEHOUHBIM cpeicTBOM: «OITK-1y.

Tema 8 Xumus 3j1eMeHTOB

HepequL BOIIPOCOB, 3aJaHui U 3a7a4 s IMPOBCACHUSA KOHTpOJ'ILHOfI pa60TBI:

1 Cpeau MeTtajulMyecKMX MaTepHajoOB Ba)KHOE 3HAUCHHE HMeEET JaTyHb. JlaTyHb — cIulaB ¢
MaccoBol nosiel menu 68 % u nuHka 32 %. Onpenenure Maccy KaXKA0ro METallIa, B3ATYHO JUIS
noJty4eHus jaryHu Maccoi 600 T.

2 Ilpu pacTBOpPEHHWH B KOHLIEHTPUPOBAaHHOM cepHOM kuciore 20 r crmjiaBa 30J0Ta C MEAbIO

BBIZICTMIIOCH 4,2 71 cepHUCTOrO Taza (H.y.). Ompeaenutre MaccoByr a070 (B %) KaXIoro
MeTaJla B 9TOM CILIaBe.



3 Kakoii 06beM okcupga yriaeposa (1) (H.y) BCTynuT B peakiuio MOTHOTO, BOCCTAHOBICHUS OKCH/IA
xenesa (1) maccoit 6400 1?7 Onpenenure Maccy Kokca, HEOOXOAMMYIO ISl 00pa30BaHUs TaAKOTO
o0Bbema raz000pa3HOro BOCCTAHOBUTEIS, €CIIM MaccoBas J0J1s yriiepojia B Kokce 92%.

4 51 r cmecu P20s5 u kpacHoro ¢ocdopa Bcwimanu B CkIssHKY ¢ 500 mur Boabl. IIpoBeneHHBINH
aHaJIM3 MOCJIe OKOHYAHUS PEaKlMK MOoKa3all, 4To IPH 3TOM Noy4dmiiock 510 r pacTBOpa KUCIOTHI
(xakoii)? KakoB mporeHT kpacHoro (ochopa 06611 B cmecu?

5 Kakoit 00béM 2 M CONAHON KUCIOTHI OKHUCIWIICS OKCHUIOM Mapranma(+4), eciau U3BECTHO, YTO
BBIJICJIMBIIMIICS MIPU STOM XJIOP BBITECHWIJI U3 pacTBOpa noauaa kaius 25,4 r iioxa.

Tema 12 TurtpuMeTpuUYecKUii aHAIU3

[TepeueHs BOMPOCOB, 3aJaHUI U 3a/1a4 JJIsl POBEACHUS KOHTPOIBHON PaOOTHI:

OcHoBBI TUTpUMETpUYECKOTO aHanu3a. CyTb, IPUMEHEHNE, YCIOBUSI IPOBEICHUS.

PacTBOpBI B TUTpUMETPHUH.

Knaccudukanus merono tutpuMeTpui. CyTh KaKI0H TPYIIIBI METOJIOB.

OO1u11e npueMbl TATPOBAHUS.

XapakTepucTHKa MEeToJ10B HelTpanu3auuu. [IpoBeaeHne, npuMeHeHe U 3HauUCHHE.
WNHnukaTopel, UX IPUMEHEHUE U CBOMCTBA. Teoprun HHIMKATOPOB.

XapakTepucTUKa METOI0B KOMILIEKCOHOMETPUH.

OCHOBBI OKHCIIUTEIbHO-BOCTAHOBUTENBHBIX METO/10B aHain3a. Kilaccudukanus 3TuX METo10B.
XapakTepucTHKa epMaHraHaTOMETPUHU, HOAOMETPUH U XPOMATOMETPHUH.

0 XapakTepucTHKa METOJIOB OCAXKICHUSI.

11 Cwmech cyxux comeil: HUTpaT cepeOpa, apceHaT HaTpHsl, XJOPHUA Kalus, XJIOPHJ aMMOHMS
pacTBopuiIM B Boje. B Buie kakoro coeauHeHUsl BbIIAIET B 0cafok UOH cepedpa? CocraBbTe
CXeMy XOJla aHajlu3a, HaNUUIMTEe YypaBHEHHUs peakUUili B HOHHOM BHJE pa3JesieHus,
pacTBopeHHs, OOpa3ylOIIMUXCS OCAJKOB, U OOHApY)KEHHs MPUCYTCTBYIOUIMX B PACTBOpPE
KAaTHOHOB.

12 Paccumtate pH u crenenp auccouuarnmu 1M pactBopa ruppokcuaa aMmmonus. Kak m3meHuTcs
pH u cremeHs ruaponMsa 3TOrO pacTBOpa Iocje J00aBlIeHUs K HEMY CYyXOro XJopuia
aMMOHUS 710 KoHIeHTpanuu 0,2 MOJIb/1?

13 Ckonbko rpamm (opMuaTa Kajaust Hy)KHO NMpuOaBUTh K 1 JUTpy 2H. pacTBOpa MYpaBbHHOM
KHMCIIOTHI, YTOOBI Nostydnsiack OydepHas cMmech ¢ pH paBHbIM 2.

14 Paccuutate 3HaueHue pH B pactBope, momyueHHoM mpu ciuBanuu 40 mu 0,05 M pactBopa
ykcycHoM kucnotsl U 20 ma 0,1M pactBopa runpokcuja kanus. KakoBa cTenenb ruaponusa
COJIM B TMOJIy4YEHHOM pacTBope?

15 Paccuurats pactBopuMocTh ocdara cepedbpa B 0,05M pacTBOpe HUTpaTa Kajusl.

16 OOpa3yercst nu ocafok cyiabdarta crpoHuus, eciu k 0,2M pacTBopy XJopuia CTPOHIMS

MpUOaBUThH PaBHBIN 00BEM HACHIIIEHHOTO PACTBOPA Cyib(ara KaJbIHsl.

P OO NO O, WN B

OxwunaeMple pe3yNbTaThl: OOYYAIOMIMICS JOJDKEH 3aKOHBI: 3aKOH JCWCTBHS Macc, 3aKOH
SKBUBAJICHTOB, OCHOBHOM 3aKOH CBETOIOIJIONICHUS; ypaBHeHHMe WipkoBuua, ypaBHeHue HepHcra,
CylrHocTh OydepHoro aecTusi; Gopmyibl A pacyeta pH pa3IUYHBIX PacTBOPOB; OCHOBBI TEOPUU
AJIEKTPOJUTAYECKON  JTUCCOIMAIIMU CHJIBHBIX W CJHA0BIX  DJIEKTPOJUTOB; CIOCOOBI  BBIPAKECHUS
KOHIIEHTPAIlM{ PACTBOPOB U UX B3aMMHBIE MEepPEpacyeThl; OCHOBHBIE XUMHUYECKHE U (PU3UKO-XMMHUYECKUE
METOALI aHaJu3a BEIIECTB, HX CYIIIHOCTh, TEOPETUYECKHE OCHOBHI W OO0JaCTH TNPUMECHCHHUS;
METPOJIOTHUECKUE XapaKTEPUCTUKH METOJOB aHAJIN3a;

YMETBb:



MPOBOJUTH OTOOP MPOOBI /Ui aHAIK3a U MOJATOTAaBIMBATh €€; TOTOBUTH CTAHAAPTHBIE PAaCTBOPSI,
IJIJAHUPOBaTh U OCYHIECTBIATh XWMHUYECKHMM SKCIEPUMEHT, AHAJIMW3UPOBATH UM HMHTEPIPETUPOBATH
MOJTyYCHHBIE PE3yNbTaThl, (OPMYIUPOBATH BHIBOJBI; BIAJETh OCHOBHBIMH XMMHUYECKMMU U (pU3HKO-
XUMHUYECKMMHU METOJIaMU aHalin3a (TUTPUMETPUYECKUE M TpPaBUMETPUYECKHE, BOJIbTAMIIEPOMETPHS,
xpomarorpadusi);  HCHOJB30BATH  OCHOBHYIO  XMMHYECKYI  ammapaTtypy M TOpuOoOpbl s
MHCTPYMEHTAJIBHOTO AHAJIN3A;

BIIQJICTh:

HABbIKAMHU [EJIOCTHOTO TMOJAXOAa K aHajdu3y ecCTeCTBEHHOHAYYHBIX MPOOJieM, CBS3aHHBIX C
poeCCUOHATIBHON JIeSTENbHOCTHIO; HABBIKAMH CAMOCTOSATEIBHOTO OBJIAJICHUS HOBBIMU 3HAHHUSMHU JJIS
MOBBIIEHUS MPO(ECCHOHANBHOTO YPOBHS, B TOM YHCJIE€ C HCIOJb30BAHHEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH.

Kputepuu onenku:

- «OTJIMYHO) BBICTABIIAECTCS O0YUaIOLIEMYCS, ECIIM UMEETCSl TOJIHOE PACKPBITHE MPEII0KEHHBIX
TEOPETUYECKHX BOIIPOCOB, TOYHOE YKa3aHUE HAa3BaHUU U ONpeAEIeHUH, IpaBuiIbHas (OpMYyINPOBKa
MOHATUH U KaTerOpuii, MpUBEICHNE HEOOXOIMMBIX CXeM U GOpPMYIL, MX pacmmdpoBKa, MPaBUIBHOE
peleHre NPakTUYEeCKHX 3a/1ay;

- «XOpOUIO» BHICTABIsIETCA 00yUaroeMycs, €ClId Ha0JII0Jal0TCsl HEAOCTATOUHO MOJTHOE PACKPBITHE
MIPEIJIOKEHHBIX TEOPETUYECKUX BOIIPOCOB; HECYIIIECTBEHHBIE OIIMOKY B ONIPEEICHUN IOHITUN U
Kareropui, popmynax, cxemax u Jip., KapJUHAIbHO HE MEHSIOIINX CYTh U3JI0XKECHUS;

IPaBUIbHOE pEIlIeHHEe TPAKTUYECKHX 3a/ay, TM00 HEeCYIIeCTBEHHbIE OIIMOKU B UX PEIICHUN
HAJIMYHE TPAMMATHYECKUX U CTHIMCTUYECKUX OMIMOOK, HEaKKypaTHoe 0(popMIICHHE PadOTHI;

- «YJOBJIETBOPUTEIHHO» BBICTABIISIETCS 00YUaroIIEMYyCsl, €CJIM OTPa’KEHO JIUIIb 00111ee
HanpaBJIeHUE U3JI0KEHHUS MaTepualla, HEMOJHOE PACKPBITHE TEOPETUYECKUX BOIIPOCOB; B HATMYUU
JOCTaTOYHOE KOJIMYECTBO HECYIIECTBEHHBIX MJIM OJIHA-/IBE CYIIECTBEHHBIC OIIMOKU B ONPEeICHIH
NOHATUH U KaTeropui, GopMyiax, CTAaTUCTUYECKHUX JaHHBIX U T.I1.; HEIPABUIBHO PELICHBI IPAKTUYECKHE
3aJ1a4yM [PU YCIOBUU HAIMCAHMsI TEOPETUYECKUX BOIIPOCOB, HATMUUE IPaMMaTHUYECKUX U
CTHJIMCTUYECKHX OIIMOOK, HEaKKypaTHOe opopmiieHHE padoThI;

- «HEYIIOBIIETBOPHUTEIHHO» BBICTABISIETCS 00YJArOIIEMYCsl, €CIIH HE PACKPBITH TEOPETHUECKUE
BOIPOCHI; JOMYIIEHO OOJIBIIOE KOJTUYECTBO CYIIECTBEHHBIX OIMOOK; HEMPABHIIBHO PEIICHbI
MpaKTUYECKHE 3a/1a4H.

Komnerenuuu «OIIK-1» cunTtatorcss chOpMUPOBAHHBIMU, €CIIM 00YYAIOIIUNCA TOTYyYUIT OLICHKY
«yZIOBIIETBOPUTEIIBHO, «XOPOILIO», OTIUIHON.

3.3.3. Jlokmaasl 1o TeMaM JUCITATUINHBI

KoHTtpomab camocTosTenbHOI paboThl CTYIEHTOB MO AUCHUILINHE «XUMHUS» TPOBOAUTCS B (hopme
JOKJIa/I0B 00YYaIOLINXCS C LENbI0 KOHTPOJISL YCBOCHHUsI y4eOHOr0 MaTepHalia OTAEIbHBIX TEM
JUCLUTUIAHBL.

Ha 3anatuun oOy4aromyecs JOKHBI IPEACTaBUTh JTOKJIAbI POJIOJKUTEIBHOCTBIO 7-10 MUHYT.
Tewmbl 10KI1a10B BEIOMpPAIOTCS 00YUYAIOLIUMUCS CAMOCTOSITENILHO U3 MPEAJIOKEHHOTO HUKE CITHCKA.

[TepedyeHp KOMIETEHIMN, TPOBEPSEMBIX OLIEHOUHBIM cpeicTBOM: «OITK-1».

Temaruka 10KJIa/10B IO OpraHUYECKONH XUMUU
benku B nutanuu yenoseka. [Ipobiiema 6enkoBoro nedunnra, ee mocaeACTBUS U MyTH PelIeHus
Benku nuieBoro ceipbs U MX OMOIOTHYECKast IIEHHOCTh
VYrieBoabl NUILIEBHIX MPOIYKTOB, UX (PYHKINN
Jlunuael. Knaccuduxanus, ctpoeHue, poiib B MUTAaHUH
Butamunbl, ux XuMHueckas MNpupoAa M Ouoyiornyeckas pojb. BuramMuHu3anus NpOIyKTOB
MUTaHUS
6 W3onpeHouapl: TepreHsl, TEPIEHOU b, KAPOTUHOU B, PacipocTpaneHue B pacTUTEILHOM MUDE,
OMOJIOrMYECKOE 3HAUEHHE.

ab~rwN P



7 [IpuMeHeHHe HENpPEeNbHBIX YIJIEBOJOPONOB U CHHTE3a Je(OIMAHTOB, PpEMEIUICHTOB,
(GeppOMOHOB U JpYrux OMOJIOIMUYECKH aKTUBHBIX COEIMHEHUH.

8 MHorosiepHbIe apEHBI C KOHICHCUPOBAHHBIMU U HEKOH/ICHCUPOBAHHBIMH SITPAMH.

Kanueporensr.

9 PactutenbHple BemeCTBA BTOPHUYHOTO IPOMCXOXKICHUS: (PEHONMbHBIE U  MOJU(DEHOIBHBIE

COeIMHEHUS, OMOJIOTUYECKOE 3HAUCHUE

10 XYMHU3M U B3aIMOCBSI3b TIPOIIECCOB OPOKCHUS U ABIXAHUS PACTCHHIA

11 XapaktepucTuka d3pUpPHBIX Macel U CMOJI

12 Pacturenbubie BelIeCTBa BTOPUYHOTO TIPOUCXOXKICHUSI: OpraHHYECKHe
KHUCIIOTHI alu(paTUIecKoro psijia

13 OOMeH OpraHn4ecKuX KUCIOT y paCTEeHUH

14 JKupb1, Bocka, CTEpOUIbI

15 Opranunyeckue ya1o0peHus

16 OpranndecKue IeCTUIUIbI

17 D¢upHble Macna

Temartuka T0KIa0B MO (PU3HMUECKON XUMUHU

1. doromeTpuyeckue MeETOAbpl aHanu3a. IIpuMeHeHHe MEeTONOB JUIsl OIpENeeHHUs] KauecTBa
CEJIbCKOX O35 ICTBEHHON IIPOAYKLIHH.

2. JlromunecuenTHeli  aHanu3.  lIpumeHenme — Meroma UIA ONpENENIEHHMs — KadecTBa
CEJIbCKOXO35ICTBEHHON IPOAYKIIHH.

3. Kongykromerpusa.  Ilpumenenue merona JUIL  OIpeAciIeHUs] KadyecTBa
CENbCKOXO035MCTBEHHON MTPOTYKLIUH.

4. ITorenunomerpus.  Ilpumenenue merona JUIL  OINpeAeNIeHUsl KadyecTBa
CENIbCKOXO35MCTBEHHON ITPOTYKLIUH.

S. Boasramnepomerpus. IlpakTuueckoe mNpUMEHEHHE MeEToJa JUIsl OIpEAeieHUs KayecTBa
CEJIbCKOX O35 ICTBEHHON IPOAYKLIHH.

6. Kynonomerpus. IlpakTtuyeckoe nNpUMEHEHHWE  METOAAa U1  ONpEeAeNieHUs  KauyecTBa
CEJIbCKOXO35ICTBEHHON IPOAYKIIHH.

7. CoBpeMeHHbIE XpoMaTorpapuueckiue MeTo/ bl B KAUeCTBEHHOM aHaJIN3e

8. [lpumeHeHne MeTola  TOHKOCIOWHOW  XpomaTtorpaguu Ui OINpENesIeHUs  KauecTBa
CENBCKOXO35MCTBEHHON MTPOTYKIIHH.

9. Merozp! aHanM3a KauecTBa CEIbCKOXO03SIMCTBEHHON IPOYKIUU.

10. AnHanm3 CenbCKOXO3SHUCTBEHHOW MPOAYKIIMM METOJIOM BBICOKOI(P(PEKTHBHON KUIKOCTHOU
Xpomarorpagpuu.

11.  IlpumeHeHHE ONTUYECKUX METOAOB [UId ONpEIENCHUs KadyecTBa CelbCKOXO03SHCTBEHHON
MPOJIYKIIHH.

12.  IlpumeHeHue GpOTOMETpUHU B KAYECTBEHHOM M KOJIMYECTBEHHOM aHAIN3€ CENbCKOXO035SHCTBEHHON
MPOJIYKIIHH.

13. KomOuHHMpOBaHHBIE (PM3NKO-XUMHUECKHE METO Bl aHATTU3A.

OxugaemMbple PE3yJbTaThl: OOYYAIOIMIMICS JOJDKEH 3HAaTh OCHOBHBIC TIOHSTHS XHMUH,
XUMHUYECKHE IEMEHTBI U UX COSUHEHMS]; CBOMCTBA HEOPTAaHUYECKUX COEIMHEHUN; TEOPETUUECKHE
OCHOBBI OpPraHMYeCKOW XMMHH, Ka4eCTBEHHBIH M KOJMYECTBEHHBIM COCTaB, CTPOEHHE, CIOCOOBI
MOJIy4YeHUsI U XUMUYeckue cBoiicTBa opranuueckux coenuHeHuil (OIIK-1); ocHoBHBIE 3aKOHBI
XUMHUUA M TPUMEHEHHE MX JUIsl OOBSICHEHHUS SIBICHHH M IPOLIECCOB, HaOIIOJaeMble B NPHUPOJIE,
TEXHHUKE, MPOU3BOJCTBE; (PAKTOPHI, BIUAIOIIME HA CKOPOCTh XMMHYECKHMX IPOIIECCOB; CBOWCTBA
MOJIEKYJISIPHBIX PAacTBOPOB CIA0BIX M CHIJIBHBIX 3JEKTPOJIUTOB; OCHOBBI TEPMOJUHAMUKH; OCHOBBI
ANIEKTPOXMUMHUH; OCHOBBI OMOJIOTHYECKON U KoJutouaHO#H xumuu; cBoiictBa BMC (OIIK-1); ymers



UCMOJIb30BaTh METO/bl OOpaOOTKM AKCIEPUMEHTANBHBIX JTaHHBIX B OOJACTH JIEKOPAaTHBHOTO
CaJIoBOJICTBA M JAHAWA(THOTO [u3aifHa; OIpENeisTh CYIIHOCTh XHMHUYECKHUX IPOIIECCOB,
NPOMCXOSIINX B ITOYBE, PACTEHUSAX U MPOAYKIMH; UCIIOIH30BATh CBOWCTBA XUMHUECKUX BEIIECTB B
nabopaTtopHoii u mpousBoacTBeHHOW mpaktuke (OIIK-1); kmaccupuumupoBaTh OpraHHYECKUE
BEIIIECTBA MO Pa3IMYHBIM NPU3HAKAM; JaBaTh HA3BaHUS OPraHMYECKUM COSIMHEHHSIM I10 JTI000i 13
U3BECTHBIX HOMEHKJIATyp; OLIEHMBAaTh CBOMCTBAa BeIIECTBA Ha OCHOBE TEOPUU CTPOCHUS
opranuueckux BemecTB A.M. ByriepoBa a Takke, UCXOAs U3 TEOPETUUYECKUX MPEACTABICHUN O
PEaKIMOHHON CHOCOOHOCTH W THUIOB THOPUIU3ALMU; OCYIIECTBIATH IMOJYYEHHE OPTraHUYECKHX
BEIIECTB M M3y4yaTb HMX CBOWCTBA, OIMUCHIBATh MEXAaHU3Mbl BAKHEHIINX pEaKUUi CHHTE3a
oprannueckux BemiectB (OIIK-1); moAroToBUTH U MPOBECTH XUMUYECKUI SKCIIEPUMEHT, IPOBOAUTH
HEOOXO/JUMBIE XHMHUYECKHE M (PHU3UKO-XMMHUYECKHE pacueThl W OLEHUBATh IOTIPEIIHOCTh
U3MEpEHUIl; ompenenarTh GU3NKO-XUMHUECKUEe KOHCTAHThI BELIECTB; HCIOJIb30BATh HEOOXOAMMbIE
npubopsl U JabopaTtopHoe 00OpyIOBaHME TPH MPOBEACHUU JTaOOPATOPHBIX HCCIEIOBAaHU;
HUHTEPIPETUPOBATh PE3yIbTaThl OMOXMMHUYECKUX HCCIEIOBAaHUM; HCIOIb30BaTh TEOPETUYECKUE
3HaHuA s pemenus npodeccuonanbhbix 3anad (OIIK-1); BaageTh CriocOOHOCTHIO MCIONIB30BATh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX JHUCHUUIUIMH B Npo(deCcCHOHAIbHOU JeATeIbHOCTH,
IPUMEHSTh METOJbl MAaTEMaTHYECKOr0 aHajiu3a U MOJCIHUPOBAHMS, TEOPETHYECKOIO U
skcriepuMenTansHoro uccnegaoBanus (OIIK-1); 3HaHUSIMU O CBOWCTBAaX XMMHUYECKUX COEAMHEHU;
COBPEMEHHOM HAay4YHOW amnmapaTypoi, HABBIKAMHU BEJICHUSI XMMUYECKOT0 IKCIEPUMEHTA; TEXHUKON
B3BCIIMBAHMUS HA TEXHOXMMHUYECKHX Becax; CIoco0aMH OpHUEHTaluu B MpodeccnoHalbHBIX
UCTOYHUKAX WH(pOpManMu (KHHUTH, CAWThl, 00pa3oBaTeJIbHBIC MOPTAJIbI); HABBIKAMH 0€30MacHON
pabotel B xumuueckod mnaboparopun (OIIK-1); HaBbIKaMu pelieHHs KOHKPETHBIX 3ajady;
NPUTOTOBIICHHUS PACTBOPOB U OTIPEICIICHUS MX KOHLIEHTPAIHI1; OIMCAaHUs HaOII0JaeMbIX IPU3HAKOB
peakiuu (OIIK-1); MeTomamu mpoBeNeHHS PACcYETOB MO XUMUYECKUM YpPaBHEHUSIM; METOJIaMU
UJICHTU(UKAIIMNA BEUIECTB (XMMHYECKHX U OMOIOTHYECKHX); cOOpoM MHGOpMAIMH OT Pa3TUIHBIX
HMCTOYHUKOB; HaBBIKAMH DPAOOTHI C 1a00paTOPHBIM 00OPYAOBAHHMEM, METOJAMHU IOCTAHOBKH U
NPOBEJICHUS pa3IngHbIX dKcreprumenToB (OITK-1).

Kputepuu onenku:

- OTIUYHO» BBICTABISIECTCA 00ydYaromeMycsi, €CIM BBITIOIHEHBI BCe TpeOOBaHMSI K HAMKCAHUIO U
3alMTe JOKJIaga: oOo3HaueHa mpolsiemMa W 00OCHOBaHa €€ aKTyaJdbHOCTh, CACIAH KpPaTKUM aHaIHU3
Pa3IMYHBIX TOYEK 3PEHHs Ha pacCMaTpUBAEMYIO MPOOIEMy U JIOTUYHO M3JI0KEHA COOCTBEHHASI TTO3HIIHS,
chopMyTUpOBaHbI BHIBOJIBI, TEMa PACKPHITA MOJTHOCTHIO, BBIJIEPKaH 00BEM, COOJIIOICHBI TPEOOBAHUS K
BHEITHEMY 0()OPMIICHHUIO, JaHbl IPABUIBLHBIE OTBETHI Ha TOTIOJHUTEIbHBIE BOIPOCHL;

- «XOPOUIO» BBICTABIISIETCS 00yUarOILEMYCsl, €CJIM OCHOBHBIE TPEOOBaHHUA K JIOKJIaay U €ro 3aluTe
BBITIOJTHEHBI, HO TPU 3TOM JOMYIIEHBI HEAOYETHI. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B W3IIOKEHUU
MaTepuaia; OTCYTCTBYET JOrHYecKasl MOCIeI0BaTENIbHOCTh B CY)KJIEHUAX; HE BhIJIEpKaH 00bEM JTOKIaNa;
UMEIOTCS YNyIIeHUuss B OQOPMIICHHM; Ha JOIMOJHUTENbHBIE BOMPOCH MPU 3aIIUTE AaHbl HEMOJIHBIC
OTBETEHI.

- «yJIOBJIETBOPUTEIHHO» BBICTABJISETCS OOYyYaroIIeMycsl, €CIM TeéMa OCBEIICHA JIMIIb YaCTUYHO;
JIOTYIIEHbl (paKTUYEeCKHe OIIMOKM B COJEp)KaHUU JAOKIaJa WM TpU OTBET€ HA JOMOJIHHUTEIbHBIC
BOIIPOCHI; BO BPEMSI 3aIIUTHI OTCYTCTBYET BBIBO/I;

- «HEYJIOBJIIETBOPUTEIHLHOY» BBHICTABISETCS OOydJaroIeMycsi, €clu Tema JOKIaJa HE PacKphITa,
00HapyKHBAETCsl CYIIECTBEHHOE HETTOHUMaHKE MPOOIIEMBI.

34 OLICHO‘-IHBIG cpeacTBa Ajid IPOBCACHU A HpOMC)KyTO‘IHOfI aTTeCTalinuu

[IpomexyTouHas arrecTalysl MO AUCHUIUIMHE «XHUMHS» MPOBOAUTCS B BHje 3aueTta (1
CEeMEeCTp) M YCTHOTO dK3aMeHa (2 ceMecTp) C LeJbl0 ONpeesieHUs] YPOBHS 3HAHUM M YMEHUH,
OLICHKH C(POPMUPOBAHHOCTH, OIpeIeTIeHHbIX MporpaMmon, komnerenuuit: «OIIK-1, TIK-1».



[lepedyens BOMpOCOB AJisk MPOMEKYTOUHOU aTTeCTALUU (3a4€ET)

1 OcHoBHbIE TOHATHUS XUMUU

2 OCHOBHBIC 3aKOHBI XUMUU

3 Xumuyeckue peakiuu. TUITBI U MPU3HAKUA PEAKIIHMA

4 Oxcunbl. Kucnotel. OcnoBanus. Conu. Knaccudukanus. Ilomydenne. XumMudeckue CBOMCTBA.
IIpumeHeHune

5 Ucropus pa3BuTUs y4eHHs O CTPOCHHH aToMa

6 KsanrtoBas teopusi ctpoeHus aroma. Pabotsl I'eitzenOepra u [lIpéaunrepa. KBanToBsie uncna 7
[Tepuoaunueckuii 3akoH u nepuoanueckas cucrema X0 J[.J. Menneneesa.
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OcHOBHbBIC TOHATHSI XUMHUYECKOW CBSI3U. YCIIOBHE OOpa3oBaHMs CBSI3U. THIBI XUMHUYECKUX
CBS3€H, UX XapaKTepUCTUKA
MeTtonpl OmMMCaHUS XUMHYECKOM CBs3M: MeToJ BalleHTHBIX cBszeii (MBC) um  wmeron
MOJIEKYJIApHBIX opoutaneit (MMO)
['uOpuauzanus u e€ TUIIbI
OcHOBHBIE IOHATHSA XUMHUYECKON TepMOIMHAMUKU. [1epBbIii 3aKOH TEPMOANHAMUKH
Btopoii 3akoH TepMOAMHAMHUKHA. OHTPONHs. YCJIOBHS CaMOINPOU3BOJIBHOTO MPOTEKAHHS
MIPOLIECCOB
Tepmoxumust. TXVY. 3akon I'ecca. CnenctBust u3 3akoHa ['ecca
CkopocTb XxuMuyeckoil peakuuu. DaxkTopbl, BIUSIOLIME HA CKOPOCTh pEaKLUU. 3aBUCUMOCTb
CKOPOCTH peaklMu OT KOHUeHTpauuu. 3/IM
3aBHCHUMOCTH CKOPOCTH peakuuu oT temneparypsl. [Ipasmno Bant-I'odda. Teopuss akTuBHBIX
CTOJIKHOBEHUH. YpaBHEHUE AppeHnyca
Teopus akTHUBUPOBAHHOTO KoMILIekca. KpaTtkue cBefeHus o kaTanuse.
[lonsiTue xumuueckoro paBHoBecus. KoHcranTta xumuyeckoro paHoBecus. (CwellneHue
paBHOBECHS
OcHoBHbIE TOHATHA PAacTBOPOB. CIIOCOOBI BHIPAXKEHUS COCTaBa PACTBOPOB
Konnuraruabie CBOWCTBA paCTBOPOB HEJIEKTPOIUTOB
PactBopbl anexkTponuToB. Teopus 3MEKTpONUTUYECKONW aucconranuy. Juccouuanus KUCIOT,
OCHOBaHUMH, coneu
Hucconunanus Boael. [lonsarue pH. IIpoussenenue pacTBOpUMOCTH
I'mpponus conen
Kommnekcusie coequnenusi. Ctpoenne. Knaccudukamnus. Homenknarypa
XuMuyeckasi CBs3b B KOMIUIEKCHBIX COEQUHEHMsIX. [loBeneHne KOMIUIEKCHBIX COEJUHEHHH B
pactBopax. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX HOHOB KaK Me€pa UX yCTONYMBOCTH
OxucnuTenbHO-BOCCTaHOBUTENBHBIE peakiun (OBP)
OcHoBbl  3nekTpoxumuu. IloHsaTne »snexkTpogHOoro mnoreHuuana. YpaBHeHue HepHcra.
DNEKTPOXUMHUYECKUN PsiJl HAIIPSHKEHUSI METAJNIOB
Tunel s5mekTpoaos. ['anbBaHnYeCKnil d7eMeHT. 1 IpOMBIIUIEHHBIE HCTOYHHUKH TOKA.
Koppo3zust metannoB. Bunbl koppo3uu (Xumudeckas U daeKTpoxumuueckas). CriocoObl 3amuThI
OT KOPpO3UHU
Mertamnbl. [lonoxenue B mnepuoamdeckoit cucteme. OOmas xapakrtepuctuka. CrocoObl
nonyyeHusi. Coricta. CruiaBsl
Hewmerannel. Ilonoxenne B nmepuogudeckoi cucteme. OPuznueckue U XMMHUUYECKUE CBOMCTBA.
CniocoObl noy4eHus.
CBolicTBa COJITHOM, a30THOM, CEPHOM KHCIIOT B Pa3JINYHBIX KOHIIEHTPALIHSX.

3anmaun Juist 3adeta (1 cemectp)

- BeauciauTh ynciio IMPOTOHOB, SJICKTPOHOB 1 HeﬁTpOHOB B: a) aTOMC U MOHEC KHUCJIOPOJa; 6) aToOME
" none marausi. Hamucats amekTporHbIe GopMyitsl u pactpeaenerue mo AO KaxkI0i 4aCTHIIBL.

- 3aKOHYHUTH COCTaBJIEHUE CICAYIOUX ypaBHeHHﬁ:

H,S + KMnO4 + H,SO4 — S + MnSO4 + K,SO4 + HO .

K,Cr,07 + Na;SO3+ H,SO4— NaoSOy4 + ...



- Paccuntarh MOJISIpHYIO KOHLIEHTpAIMIO BELIECTBA SKBMBAJICHTA PACTBOpA XJIOpHUJA ATIOMHUHUSA,
€CJIM M3BECTHO, 4YTO B pacTBope 00béMomM 200 M comepxutcst 10 T 3TOTO BelecTna.

- Paccunrars momnsipayto koHueHtpanuio 30%-Hoi cepHOi KUCIOTHI (IIOTHOCTh pacTBOpa 1,22
/M),

- B 200 M Bogs! pactBopunu 40 r nexaruapara kapOoHaTta HaTpus. PaccuntaTh MaccoByrO J10JIO
COJIU B IIOJTyYEHHOM PacTBOpE.

- Cmemamu 100 mn 10% pactBopa moBapennoit comu (p = 1,08 r/mm) u 150 mu 5% pactBopa
noBapeHHo comu (p = 1,04 r/mi). Paccumtarh MaccoByr JOJIFO COJM B 00Opa3OBaBIIEMCS
pactBope. - Paccunrtarh MONIIpHOCTH, HOpMaNbHOCTE 19,6 % pacTBOpa (ochopHON KHCIOTHI,
HMEIONIEro I0THOCTE 1,15 /M.

- Kak m3menutcst ckopocth npsimoit peakiuu 2502 + O2 = 2503, ecnu 1aBieHUe yMEHBIIUTH B 4
pasa.

- Bo CKONbKO pa3 M3MEHUTCS CKOPOCTh PEAKIMU, €CIM PEAKIIMOHHYI0 cMech oxiaauTh ¢ 60 mo 30
IpaaycoB, €CII TeMIepaTypHbIi KOA(UIIMEHT peakuy paBeH 37

- Ha ckonbKko rpaaycoB HY)KHO MOHU3UTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMKA YMEHBIIHIACH B
81 paz, ecniu TemriepaTypHbIH KO3 GHUIMEHT peakiuu paBeH 37

- Hanucate ypaBHEeHHs (MOJIEKYJSIpHOE, HOHHOE IIOJHOE, HMOHHOE COKpAalI€HHOE) THAPOIN3a
XJIOpH/JIa AIFOMHUHHS, aneTarta 6apus, Cyabhuaa Kanus.

- [IpuBeauTe mpumMepsl peakiuii 00pa3oBaHus KaKoro-aubo OKCua: U3 IBYX MPOCTHIX BEIIECTB; U3
CJIOXKHOTO BEIECTBA; M3 MPOCTOTO U CJIOXKHOTO BemecTBa. [IpuBeaute mpumepbl oOpa3oBaHUS
KaKOW-T100 KUCIIOTHI.

-400 1 xmopoBomopoda (H.y.) Obuto morjomeHo 2 1 Boabl. ONpeaenuTb MacCOBYIO JIOJIIO
XJIOPOBOAOPO/Ia B pacTBOpE.

- [IpuBeauTe mpuMepsl peakiuii MOTydeHHs JKeme3a.

- Paccuntare MOJSPHYIO KOHIIGHTpAIMIO BEIIECTBA HKBHBAJICHTA PAcCTBOpa XJIOPHJA aTIOMHUHUS,
eciu B pactBope 00béMoM 200 mut ero comepxkutcs 10 T.

- [Ipu B3aumopeiicteuu 8,0 T MeTaiia ¢ Boao# Beiaenmiioch 4,48 1 Bogopoaa (H.y.). Onpenenuts
ATOT METAJJI, €CJIK OH B CBOMX COCIUHEHUSX JIBYXBAJICHTECH.

- K 25 r 8%-Horo pactBopa xmopuna xenesa (+3) npwmiin 25 r 16%-Horo pacTBopa ruApoKCcHIa
HaTpus. OOpa3oBaBIIMiicS OCaZOK OTQWIBTPOBATM U TMPOKAIMIA B OTCYTCTBHUHM BJaru H
KHCIIOpO/1a.

Ornpenenurts ero Maccy U COCTaB.

- Hamummmre ypaBHeHuUs peakiuii, XapaKTepU3YIOIINX CIeyIOIIUe TPEeBpaIeHHS:

H2S — S — SO2 — SO3— H2S04 — BaSOs4
l
Na,SO, — BaSO, - Hanummre

YpaBHEHUS PEAKIINA, XapaKTEPUIYIOIIUX clieayroniue npespamenus: NHz — N2

— NO — NO2 — HNO3 — NHsNOs3

- Hanummre ypaBHeHUs peakinii, XapakKTEPU3YIOIIUX CIEAYIOIINE IPEBPALCHUS:

MgC|2 — Mg — MgO — MgSO4—> MgC03—> Mg(HC03)2 — CO..
- Hanmmure ypaBHEHUs peakiivii, XapakTepu3yronumx cieaytomiie npespameaus: Al — Al,O3 —
- Hanummre ypaBHeHUs: peakimii, XapaKTepU3yIOLIUX CIEIYIONINE MPEBPALLECHUS
CaF, — Ca — Ca(OH), — CaCl, — CaCO3 — Ca(HCO3), — CaCO3 — CaO

[lepeueHb BOMPOCOB Il MPOMEKYTOUHOM aTTecTaluu (9K3aMeH)
Hctopust pa3BUTHSA aHATUTUYECKOW XUMHUHU
IIpeamer aHAIUTUYECKOU XUMUU
Knaccudukanus MeTo10B aHaTUTHYECKON XUMUN
O6paboTka pe3yabTaToB HAOIIOICHUH

NS



5 Xumuueckas nocyaa u 00opyaoBaHue

6 3aKOH IeHCTBHSI MacC B IPUMEHEHUH K aHATUTHUECKUM PEAKIIUIM

7. XUMHYECKOE PABHOBECHE B TOMOT'€HHBIX CHCTEMax

8 XUMHUYECKOE PABHOBECHE B T€TEPOTreHHBIX CUCTEMAX

9 lanponus

10. bydepHbie pacTBOpHI

11. CyIHOCTh KaUECTBEHHOT'O aHAIN3a

12. UyBCTBUTENHHOCTD U CIICU(PUIHOCTD PEAKIIHA

13. JpoOHBIil 1 KaUeCTBEHHBIN aHAIINU3

14. Knaccudukanmsi KaTHOHOB M aHHOHOB

15. CyIHOCTbh rpaBUMETPUYECKOTO METO/A aHAIM3A

16. ®dopma ocaxkaCHHS

17. ['paBumeTrpuueckas popma

18.  Pacuersl B rpaBUMETPUYECKOM aHAIN3E

19.  KonuuecTBeHHbIE pa3/IeiCHUs METOAOM OCAKICHUS

20. CyniHocTh ¥ K1accuUKaIs METOI0B TUTPOBAHUS

21. Kpusbie TuTpoBanus

22.  Touka 5KBMBaJEHTHOCTHU, KOHEYHAsl TOUYKA TUTPOBAHUS

23.  OcHOBHI KHCJIOTHO-OCHOBHOTO, OKHCITUTEIHHO-BOCCTAHOBUTEIHHOTO,
KOMILJIEKCOMETPUYECKOI' 0, OCaIUTELHOIO METO10B TUTPOBAHUS

24, CyIIHOCTh KOMINIEKCOHOMETPUUECKOIO TUTPOBAHUS

25.  MHpaukaropsl XeIaTOMETPUYECKOrO TUTPOBAHUS

26. Crioco0bI XeIaTOMETPUIECKOTO TUTPOBAHHMS

217. CyIHOCTh IEpMaHraHATOMETPUUECKOTO TUTPOBAHUS

28. [TpuroroBnenue crangaptHoro pactBopa KMnO,4 YcnoBus npoBeneHUs THTPOBAHUS
29. CyIHOCTh IUXPOMAaTOMETPUYECKOIO TUTPOBAHUS. Y CIIOBHSI TPOBEACHUS
30.  CymHOCTh HOJOMETPUIECKOTO TUTPOBAHHUS

31. Kpaxmai kak HHAMKATOp HOJAOMETPHUUECKOTO TUTPOBAHUS

32. [TpuroToBreHNe CTaHIAPTU3NPOBAHHBIX PACTBOPOB HO/Ia M THOCYIb(haTa HaTPUs
33.  Kunaccudukanus xpomarorpaduueckux METOI0B aHAIHU3a

34.  BeicokoadexTrBHAS KUIKOCTHAS XpoMaTorpadus

35.  Bbymaxnas xpomarorpadus

36.  CrpoeHue aToMa yriepoja U TUIIbl €ro THOpUAN3aluu

37. Knaccudukanms opraHuueckux CoeTMHEHUM

38.  HomeHkIaTypa OpraHMYECKUX COCTMHCHUI

39.  CrpoeHue 1 CBOKWCTBA OPTaHUYECKHUX COEAMHEHHH

40.  Cyo6ctpar. CnocoObl pa3pbiBa CBA3M B CcyOCTpaTe, pearupyroliMe YacTHLbl U HUX
YCTOMYUBOCTh

41. DNEeKTPOHHBIE U MPOCTPAHCTBEHHBIE 3(PPEKThI, UX BIUSHUE HA HAIPaBIECHUE NMPOTEKAHUS
peakuuu

42.  Knaccudukanus peakiiuii B OpraHn4ecKoi XUMHUH

43.  Kunaccudukanus yrie-sogopoaoB. CpaBHHATENBHAS XapaKTePUCTUKA. MeTOIbI TOTyIEeHHUS
44,  OcoOeHHOCTH TpPOTEKaHHWs XHMUYECKHX pEaKkIUi alKaHOB, aJKEHOB, AaJKUHOB,
AJIKaIM€HOB U [IMKJIOATKaHOB

45. XUMHUYECKHE CBOWCTBa O€H30ja U ero romosioroB. IlpaBuia opueHTanu B OSH307IbHOM

Konblie. OpueHranTsl 1 1 2 pona.

46.  IIpupojHble HCTOYHHMKH YTJIEBOAOPOIOB: TE€PIEHBI, MPUPOAHBINA a3, HePTh, Yroyb, Topd,
UX MpakTuieckoe 3HaueHue. buonornueckast pyHKIMS KapaTHHOUIOB B OPraHH3Me YEJIOBEKa.

47.  T'anoreHnpou3BOAHBIE YIJIEBOAOPOJIOB: KJIACCU(PHKAIMI, HOMEHKJIATypa, CTPOEHHE,
CIOCOOBI OJTYyYEHHS, XUMUYECKHE CBONCTBA, SKOJIOTUYECKHE aCIIEKThl IPUMEHEHUS.
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48.  CnupThl: CTpOEHHUE, KJIacCU(PHUKAIM, HOMEHKIIATypa, CIIOCOOBI MOJIy4eHHs, (PU3HUEcKue 1
XUMHUYECKHE CBOMCTBA.

49.  @eHonbl: CTpOCHHE, KJIacCU(UKALIK, HOMEHKIIATypa, CIIOCOOBI MOIY4YEeHHUs, CBOICTBA

50.  Kparkue cBeneHusi 0 CTpOCHUY, MOITYYSHUH U CBOMCTBAX MPOCTHIX 3(PUPOB.

51.  PacmpocrpaneHue B MpUpOE M OMOJIIOTHYECKOE 3HAUYEHUE THIPOKCHIIBHBIX COCAMHEHUH.
[Ipumenenue.

52.  CpaBHHTENBHAS XapaKTEPUCTUKA KAPOOHUIBHBIX COCTMHEHU.

53. Crtpoenue anbaerugHou rpyrbl. OCHOBHBIE TUIIBI PEAKIIUN aTbJACTUJIOB U KETOHOB.

54.  buonormueckoe u MPaKTUUIECKOE 3HAYCHUE KapOOHMIBHBIX COSAMHEHHH.

55.  KapOoHOBBIE KHCIOTHI: KjIacCHU(UKAIMsA, HOMEHKIATypa, CHOCOOBI  TMOJy4YeHHS,
¢u3nUeckre CBOMCTBA, CTPOCHUE KapOOKCUIBHOM TPYIIIIHI.

56.  XuMHYECKHe CBOWCTBAa OJHO- M JABYXOCHOBHBIX KHCJIOT, HENpEAETbHBIX KapOOHOBBIX
KHCJIOT.

57.  PacnpocTpaHEeHHOCTh KapOOHOBBIX KHCIOT B PAaCTUTEIBHOM M KMBOTHOM MHpPE U HX
OMOJIOTrN4YECKOE 3HAUCHHE.

58.  Kparkue cBefeHHs O CTPOCHMM M XMMHUYECKHUX CBOWCTBaxX COJEH, CIOXHBIX 3upax,
TaJIONHTHIPUIAX, AaHTHIPHUIAX KapOOHOBBIX KHCIIOT.

59.  TanoreHo- , OKCH- U OKCOKHCIIOTHI: KIacCU(UKAIHS, BAKHEHIINE XUMUIECKUE CBOMCTBA.

25 IlpakTuyeckoe U OMOJIOTMYECKOE 3HAUYEHUE Ba)KHEHIIMX MPOU3BOAHBIX KapOOHOBBIX KHCIIOT.
Kupsl.

60.  VYrieBoapl: KiaccUpUKAIM, CTPOCHHUE, HAXOXKICHUE B IPUPO/IE.

61.  MoHocaxapuabl: Kiaccu(uKalys, CTPOECHUE, LMKIO-LIENHAs TayTOMEpHUs, XUMHUYECKHE
cBoiicTBa 28 Jlucaxapuapl: Ki1accupukanusi, XMMU4YECKHE CBONCTBA.

62.  Ilonmcaxapuapl: Kiaccu(uKanmusi, THAPOJIN3 KaK OCHOBHAS pEaKIMs Ui KpaxMmaia U
LEJLTEOJIO3BL.

63. IlpakTtuyeckoe u OHMOIOTHYECKOE 3HAUYCHHUE YTIIEBOIOB.

64. AMUHBI, aMuabpl (MOYEBHHA), AMHUHOKHCIIOTBI, OCIIKH: CTPOCHHE, KJIacCH(HUKAIHI,
HOMEHKJIaTypa.

65.  XapakTepHble XMMUYECKHE CBOWCTBA AMUHOB, MOYEBUHBI, aMUHOKHCIIOT, OCJIKOB.

66.  AsoTcoaepkaiye reTepONUKINICCKUE COSAMHCHHUS.

67.  HykienHOBBIE KUCIOTHI.

68.  buonormueckoe 3HaueHHE a30TCOAEPKAIIMX OpraHMyeckux BemiectB 36 Ilomumepst:

ompeneneHue, Kiraccuukamus, crpoeHne. MoHomepbl. CBOWCTBA MOJUMEPOB. XHUMHUUYECKHE
pEeaKuuHU MOJIUMEPOB.

69. [Tonydyenue moauMepoB: MOJUMEPU3ALIMS U TTOJTUKOHICHC AL

70. [IpakTueckoe  3Hauye€HHME  KaydyKOB, PE3UHBI, IOJUITUIIEHA,  MOJMIPOIMIICHA,
MOJINXJIOPBUHMIIA, PEHOI0-(hOpMaIbAETHAHBIX CMOJI, HallJIOHa, MoJIMKapOoHaTa.

3agaun I DK3aMeHa

[TpurotoButs 100 M1 TOTY MOJIIPHOTO pacTBOpa Cyib(aTa HaTPHsL.

[TpuroroButs 60T 5% -Haro pacTBOpa MPEeAIOKEHHOMN COJIH.

ITpurorosuts 200 MJI 0THO-HOPMAJILHOT'O PACTBOpPA CEPHOM KUCIIOTHI U3 KOHIIECHTPUPOBAHHOM.
Kaxkyro maccy cynbdarta kanmsi, 1 Kakoi 00beM BOJBI HEOOXOAMMO B3SITh JUIsl IPUTOTOBIEHUS 250
r 15%-noro pacteopa conu?

B kakom koymuecTBe, M Kakue BEMIECTBA HEOOXOAMMO B3AThH NIl mpuroToBieHus 120 mu 22%-
HOTO pacTBOpa €IKOro Kaliv (TNIOTHOCTh pacTBOpa 1,196F/CM3)?

Onpenenuts pH cCaHTUMOISPHOTO PacTBOPA COISTHOU KUCTOTHI.

Onpenenuts pH nony MoasipHOro pacTBopa yKCycHOM KUCHOThI, K= 1,75- 10,

Onpenenuts pH ammmuaunoro Oydepa, MONYYEeHHOTO MNpPU CMEIIMBAHUU paBHBIX OOBHEMOB
OJIHOMOJISIPHOTO PAcTBOPA XJIOPUJIA aMMOHUS U TIOJIYMOJIIPHOTO pacTBOpa T’MAPOKCHIa aMMOHUS.
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28.

29.

30.

31.

32.
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34.

Beimager nu ocaZok NMpH CMEUIMBAHWK PaBHBIX OOBEMOB CAaHTHMOJIPHBIX PAaCTBOPOB XJIOpHUAA
KaybIus U cynbgara Hatpus, ecim [1P.(CaSO4)=6,1- 10°?

Kakas macca conu u kakoit 00eM BoJIbI HeoOxoauMmel i nipurotoBieHus 250 v 10 % pacTBopa
xJjopuja kanus’?

Kak npuroroButs 200M11 5%-HOro pacTBopa riIpoKCHia HaTpHUsl, ECIIN IJIOTHOCTh pacTBOpa paBHa
1,0055r/cm® ?

Kak npurotoButs 500Mm 15%-HOro pacrtBopa comsHO# kucmotsl (p = 1,073r/cm®) M3 KOHIL
consiHOM KUCNOThI (34%-HbIN pacTBOP C MIIOTHOCTHIO 1,17F/CM3) ?

Kakoii 00beM Bobl HE0OX0aUMO 100aBUTh K 50 Mt 55%-Horo (p = 1,445F/CM3) pacTBOpa CepHOM
KHCIOTHI 1715 monydenus 20%-noro pacteopa (p = 1,1 14F/CM3) ?

Vmeercst 120mm 6%-Horo pactBopa Hutpata kamus (p = 1,036r/cm®). CKONBKO TPaMMOB CONHA
He00X0IMMO 100aBUTH K ATOMY pacTBOpy AJis nonyuenus 20%-Horo pactBopa  (p :1,133F/CM3)
?

Kak npuroroButs 200MJ1 AEIUMOJIIPHOTO pacTBOpA TUIPOKCHIA Kaaus ?

JIaGopatopHoe 000pynOBaHHE U IMOCY/a, UX Ha3HayeHue. LleHa neneHust ¥ TOYHOCTh W3MEPEHUs
MOCYZbl U PUOOPOB.

TexHOXMMHUYECKME U AHAIUTUYECKUE BEChl, HUX YCTPOWCTBO, MOPSAOK pabdOThl M IpaBuiIa
B3BemmBanus. [IpoBecTy B3BEMIMBAaHUS MIPEATIOKEHHOTO MPEAMETa U BELIECTBA.

[Topsimox pa®OTHI NpHM KAaueCTBEHHOM aHAJM3€ HEM3BECTHOM coiu. OmpenenuTs KauyecTBEHHBIN
COCTaB MPETIOKEHHON COIIH.

Kakas wmacca Bomel coeamHsieTcss € O€3BOOHBIM Cyib(aroM HaTpus maccoil 56,8 T npu
obpazoBannu kpuctaimoruapara Na,SO,4-10 H,O?

N3 xakoii maccel megHOTo Kymopoca CuSO4-5SH,0O moxHO monyunth cyinbdar menu (II) maccoi
80r ?

Ormpenenure coCTaB KPUCTAIIOTHApPATa IMHKOBOTO Kynopoca ZnSO4 HyO, ecnu u3BECTHO, YTO OH
coaepkut 43,9% KpucTaaIu3aliOHHON BOJIbI.

JUia u3ydeHus coctaBa Kpucrauioruapara anriauiickoit conu MgSO4-HpO B3dra HaBecka maccoit
0,5386 r, mocie ynajaeHus KpUCTAUIM3ALMOHHOM BOJbI Macca ocrtarka cocraBwia 0,2627 T.
orpenenute GOpMyITy BEIIECTBA.

Ha tutpoBanme 20,000 mu pactBopa azoTHoW KucinoTel 3arpadeHo 15,00 mu 0,12H. pacTtBOpa
TUIPOKCHUIA HATPHUS. BBIUMCINTS HOPMaAIbHYIO KOHIIEHTPAIMIO, TUTP U MacCy a30THOM KUCIIOTHI B
250 mu1 3TOrO pacTBOpA.

Tutrp pactBopa consHoM kucinoTl paBeH 0,003592 r1/Ma BBIYMCIUTH €ro HOPMaJIbHYIO
KOHLIEHTPALIUIO.

Nwmeercs 0,1205H. pacTBOp cepHOM KUCTOTHL. ONpeenuTe ero TUTp.

Kakoit o6bem 0,15H. pacTBopa rujapokcuaa HaTpus moiiner Ha TutpoBanue 21,00 ma pactBopa
COJITHOU KUCJIOTHI ¢ TUTpom 0,0038107?

KakoBa HopmanbHas koHueHTpauus pactBopa H»Cy042H,0O, mnomydeHHOTo pacTBOpEHHEM
1,7334r ee B mepHO# KonOe Ha 250 Mi?

Ha tutpoBanuu 100,00Ms1 BoabI U3 IPUPOAHOIO UCTOYHMKA B cpenHeM 3arpadeHolS5,00mi 0,06H.
pactBopa TpuioHab.BeryuciuTs o0I1yI0 JK€CTKOCTh BOJIBI.

B 10n Boas! copepxutcs 0,48r nonoB maruus. Kakoit oo6bem 0,05H. pactBopa Tpuiona b noiiner
Ha tuTpoBanue 100mi1 3TOTO pacTBOpA.

Ha tutposanue 10,00mn pactBopa coinu Mopa nouwio 15,35 mut 0,0564H. pactBopa nepmaHranara
kanus. Kakas macca xenesa coaepxurcs B 100 mu tanHoro pactsopa?

YeMy paBHa HOPMaJbHOCTh pacTBOpa MEpMaHTraHaTa Kajus, eclid Ha TuTpoBanue 15,00 mia ero
nouwto 6,75 miu 0,1H pacTBOpa n1aBeseBO KUCIOTHI?

Ocy1iecTBUTH LIENOYKY MPEBpaIlleH i, Ha3BaTh IPOMEXYTOUHbIE BELIECTBA: METaH — (peHoII.
OcymecTBUTh 1IENOYKY MNpPEBpallleHNii, Ha3BaTh IPOMEXYTOUHBIE BEIECTBA: ALETWIEH —
METaHUTPOPEHO.

OcylecTBUTh LENOUKY IPEBPALLEHU, Ha3BaTh IPOMEKYTOUYHbBIE BELLIECTBA: YKCYCHBIN albJETU]
— 3TaH.



35. OcyIecTBUTH 1IEMOYKY MPEeBpaIICHU, HA3BaTh TPOMEKYTOUHBIC BEIIECTBA: ITAHOT — OyTaH.

36. Ocym1iecTBUTH 1IETIOUKY PEBPAILCHH, Ha3BaTh IPOMEXYTOUYHBIE BEIIECTBA: YIIIEPOI — STAHOI. —
Ocy1iecTBUTh LENOYKY IMPEBpAIlEHUI, Ha3BaTh INPOMEKYTOUHBIE BEIIECTBA: 3TAHON —

OeH3011.

37. OcymiecTBUTh LENOYKY MPEBPALICHUH, Ha3BaTh IMPOMEXYTOUHBIE BEIIECTBA: KapOUJ KaJIbIUsI
TUJICHIJIUKOJb.

38. OcyuiecTBUTh LENOYKY MPEBpalleHNi, Ha3BaTh IPOMEXKYTOUHBIE BEIIECTBA: KapOUJ KaJabLMs —
3TaHOI.

39. OcyuiecTBUTh LEMOYKY IpEeBpallleHUil, Ha3BaTh IPOMEXKYTOUHBbIE BEILIECTBA: IPOHNAH —
2MeTHIIOyTaH.

40. OcymiecTBUTh LETIOYKY IPEBpAIlEeHUi, Ha3BaTh MPOMEKYTOUHBIE BEIIECTBA: ITHICH — KyMOJ
(M30mpOITMIIOEH30).

41. OcyuiecTBUTh LIEMOYKY IPEBpAIICHUN, Ha3BaTh IPOMEXKYTOUHBIE BELIECTBA: LIUKIOTE€KCAH —
IUKPUHOBAs KMCJIOTA.

42. Ocy1ecTBUTh LENOYKY MPEeBpallleHU, Ha3BaTh IPOMEKYTOUHBIE BEIIECTBA: OKTAH — IPONAHOBAs

KHCJIOTA.
43. OcyuiecTBUTh IIEMOYKY NPEBpAIlCHUN, Ha3BaThb MPOMEKYTOUYHBIE BEIIECTBA: MeETaH —
MIOJINAKPUIIOHUTPUIL.

44. OcyuiecTBUTh LIENOYKY [pEBpallleHui, Ha3BaTh IPOMEXYTOUHbIE BEIIECTBA: XJIOP3TaH —
M30IPEHOBBIN KayuyK.
45. Ocy1ecTBUTH 1IETIOUKY MPEBPALICHUN, Ha3BaTh IPOMEKYTOUHbIE BEILIECTBA: FEKCaH — alleTOH.

46. OcylecTBUTh LIETIOYKY IIPEBpAILEHHH, Ha3BaTh MPOMEXYTOUYHbIE BEIIECTBA: 3TUH — OeH30HHas
KHCJIOTA.
47. OcyuiecTBUTH LIETIOUKY IIPEBPAILIEHH, Ha3BaTh IPOMEXYTOUHBIE BEILIECTBA: METaH — JUOKCaH.
48. OcymecTBUTh IIETIOUKY TNPEBPAICHU, Ha3BaTh MPOMEKYTOUYHBIE BELIECTBA: 3-XJIOPIPOINEH —
HUTPOTJIULIEPHUH.
49. Ocy1ecTBUTh LETIOYKY MPEBPALICHUH, Ha3BaTh IPOMEKYTOUHBIE BEIIECTBA:
d. METHIUKIOI€KCaH — OPTO-KPE30lL.

OsxuiaeMble pe3yabTaThl: 00YUYAIOIIUNACS JOKEH:

3HATh OCHOBHBIC TIOHSTUS XWMHUH, XHMHUYECKHE OJJIEMEHTHl M WX COCIMHEHMs;  CBOMCTBA
HEOPraHUYeCKUX COEAMHEHUH; TEOPETUYECKHE OCHOBBI OpPraHWYEeCKONM XHMHH, KAa4eCTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB, CTPOEHUE, CHOCOOBI TMOJTYYEHUS W XHUMHYECKHE CBOMCTBA OPTraHUYECKUX
coequuennii (OIIK-1); ocHOBHBIE 3aKOHBI XMMHHM WU TMPUMEHEHHE WX s OOBSCHEHUS SBICHUN H
MPOIIECCOB, HAOIIOaeMble B MPHUPOJIC, TEXHUKE, MPOU3BOJCTBE; (DAKTOPHI, BIHUSAIONIME HAa CKOPOCTH
XUMHUYECKHUX MPOIECCOB; CBOWCTBA MOJIEKYJISIPHBIX PACTBOPOB CIIA0BIX U CHIIBHBIX 3JEKTPOJIUTOB; OCHOBBI
TEPMOJAMHAMUKH, OCHOBBI JJIEKTPOXHUMHH; OCHOBBI OMOJIOTMUECKOW M KOJUIOMJHOW XWMHUHU; CBOMCTBa
BMC (OIIK-1); 3akoHBI: 3aKOH J€HCTBHS MacC, 3aKOH OKBHMBAJIEHTOB, OCHOBHOH 3aKOH
CBETONoOTJoIeHus; ypaBHeHne WMibkoBuda, ypaBHeHue HepHcTa; cymHocTh OydepHOro AeicTBUS;
dbopMynbl ans pacueta pH pasTUYHBIX PACTBOPOB; OCHOBHI TEOPHH SJEKTPOIUTHUECKON AMCCOIUAINH
CUJIBHBIX M CJIAOBIX AJIEKTPOJUTOB; CIIOCOOBI BHIPAXKEHWS KOHIIEHTPAIMA PacTBOPOB M HMX B3aMMHBIC
nepepacyeThl; OCHOBHBIE XUMHYECKHEe U (PU3NKO-XHMMHUYECKHE METObl aHaIn3a BEIIEeCTB, UX CYIIHOCTH,
TEOPETHYECKUE OCHOBBI U 00JIACTH TPUMEHEHUST; METPOJIOTHUECKHE XapaKTEPUCTUKH METOJIOB aHaJIN3a;

YMETh UCTOIb30BaTh METO/IbI 00PA0OTKH IKCIIEPUMEHTAIBHBIX TaHHBIX B 00JIACTH AEKOPATUBHOTO
CaJI0BOJICTBA W JaHAMA(THOTO AU3aliHA; OMPEEISITh CYITHOCTh XUMHYECKUX TIPOIIECCOB, MPOUCXOSIIIIX
B IOYBE, PACTCHHSIX U MPOIYKIIMH, HCIOIh30BaTh CBOWCTBA XMMHUYECKHX BEUIECTB B JTaOOpaTOpHON U
npousBojicTBeHHONW mpakTuke (OIIK-1); knaccuduiupoBaTh OpraHHYECKHE BEIIECTBA IO Pa3IMYHbIM
MpHU3HAKaM; J1aBaTh HAa3BaHMsS OPTaHUYECKUM COEIUMHEHUSM MO JII000H M3 M3BECTHBIX HOMEHKJIATYD;
OIIEHHUBATh CBOMCTBA BEIIECTBA HA OCHOBE TEOPUM CTPOCHMSI opranumdeckux BemectB A.M. bytieposa a
TaK)Ke, UCXOMS U3 TEOPETUUYECKUX MPECTABICHUN O PEaKIIMOHHON CIOCOOHOCTH U TUIIOB THOPUAM3AIINH;
OCYIIECTBJISATh IMOJYYECHHE OPraHMYECKHX BEIIECTB M H3y4aThb HUX CBOMCTBA, ONHUCHIBATH MEXAHU3MBI



BOXKHEUIINX peakuui cuHTe3a opranmdeckux BemiecTB (OIIK-1); moAroToBUTh U MPOBECTH XUMHUYECKHUI
SKCIIEPUMEHT, MPOBOIUTH HEOOXOAUMbIE XUMHUYECKHE M (U3HKO-XUMUYECKHE pacyeTbl U OLEHUBATh
MOTPEIIHOCTh HM3MEPEHUH; OIpenensaTh (PU3NKO-XMMHUYECKHE KOHCTAHTHI BEIIECTB; WCIOIb30BaTh
HeoOxouMBbIe IPUOOPHI U JabopaTopHOEe 00OPYIOBAHUE MIPH MPOBEACHUN Ja00PAaTOPHBIX UCCIIEI0BAHUM;
MHTEPIPETUPOBATH PE3YIbTAThl OMOXMMHYECKHX HWCCIICIOBAHMI, MCIOIh30BATh TCOPETHUCCKUE 3HAHUS
s pemeruss npodeccuonanbHbix  3amad  (OIIK-1); mpoBogutrh 0oTOOp MHpoOBI Ui aHalM3a u
MOTOTABIIMBATh €€; TOTOBUTH CTaHJAPTHBIC PACTBOPHI; IUIAHUPOBATH U OCYIIECTBISITh XUMHUYCCKUH
SKCIIEPUMEHT, aHAJIM3UPOBATh U MHTEPIPETHUPOBATH MOJIYUCHHBIE PE3YyIbTaThl, JOPMYIUPOBATH BHIBO/IBI,
BIIQ/ICTh OCHOBHBIMU XUMHUYECKHUMH U (DU3UKO-XUMUYECCKUMH METOJAMHU aHaIH3a (THTPUMETPUUICCKUE U
rpaBUMETPUYECKHE, BOJbTAMIIEPOMETPUS, XpomaTorpadus); HCHOIb30BaTh OCHOBHYID XHUMHUYECKYIO
anmapaTtypy U npuOOpbI 11 HHCTPYMEHTAIBHOTO aHAIIN3A,

BJIQJIETh CIIOCOOHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodecCHOHALHON NeATeIbHOCTH, TPUMEHSATh METOJbI MaTeMaTHYECKOT0 aHalli3a W MOJCIUPOBAHUS,
TEOPETUYECKOro U skcrnepuMeHTanbHoro uccnenoBanus (OIIK-1); 3HaHUSMU O CBOMCTBAX XUMHUYECKHX
COCIMHEHMM; COBPEMEHHOM HAy4HOM amnmnaparypoil, HaBbIKAMHU BEICHUS XUMHUYECKOTO IKCIIEPUMEHTA;
TEXHUKOM B3BEIIMBAHMS HAa TEXHOXMMHYECKHX Becax; CHoco0aMH OpHUEHTAaluu B MpodeccroHalbHBIX
MCTOYHUKAX WH(POpMaIH (KHUTH, CAUTHI, 00pa30BaTeIbHBIC MTOPTANIb); HABBIKAMHU 0€30MacHOi paboThl B
xumuueckoit jaboparopun (OITK-1); HaBbIKaMH IEIOCTHOTO MOAXO0/a K aHAIM3y €CTeCTBCHHOHAYYHBIX
po0JieM, CBS3aHHBIX ¢ MPO(ECCHOHANBHON NeITeIbHOCThIO; HABBIKAMHU CaMOCTOSITEIIBHOTO OBJIAJICHUS
HOBBIMU 3HAHHMSIMH JJIs MOBBIIIEHUS MPO(ECCHOHATBFHOTO YPOBHS, B TOM YHUCIE C MCIOJIb30BAHHEM
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI; HaBBIKAMH PEIICHUS KOHKPETHBIX 3a/1a4; IPUTOTOBICHUS
pPacTBOPOB U OMpEIC/ICHUs MX KOHICHTPAIUi;, ONMMCaHKs HaOMoaaeMbiXx npu3HakoB peakiuu (OITK-1);
METOJIaMU TIPOBEACHHUS PACYETOB MO XUMHUYECKHM YpPaBHECHUSM; METOJAMHU HICHTU(HUKAIUN BEIICCTB
(XuMHYeCKuX ¥ OMOJIOrHYECKUX); COOpOM HH(OPMALIUK OT PA3IUYHBIX UCTOYHUKOB; HAaBBIKAMU PabOTHI €
1a0b0paTOpPHBEIM O0OpPYIOBAaHUEM, METOJAMH IIOCTAHOBKH W IPOBEACHUS PA3IMYHBIX DKCIEPUMEHTOB
(OIIK-1).

HTorom mpoMeKyTOYHOH aTTeCTAllUU SIBISICTCS OJHO3HAYHOE PEIICHUE: «KOMIICTCHIIUU
cthopmupoBanbl / He CHOPMHUPOBAHBIY.

4 OmnucaHue Mokaszareneil ¥ KpUTepreB OLIEHUBAHUS KOMIIETEHIINN Ha Pa3IMYHBIX dTamax uX
dbopMHUpOBaHUS, OTTMCAHUE NTKAJT OLICHUBAHUS

IlTkama oneHUBaHUSA HpOMe)KYTOQHOﬁ aTTeCTalliu B (I)opMe YCTHOTI'O 3a49€Ta

HanmenoBanue YpoBeHb
TOKa3aress Onucanue nokasaremns c(OpMHUPOBAHHOCTH
KOMITETCHIIUH




3auteHo

OlleHKa <«3a4TE€HO» BBICTABIAECTCS CTYACHTY, €CIU OH
TBEP/JO 3HACT OCHOBHBIC MOHATUS XHUMHH, XUMHYECKHE
AJIEMEHTHI M X COCAMHEHUS; CBOWCTBA HEOPTaHUYCCKUX
coenurenuit; (OIIK-1); ocHOBHBbIE 3aKOHBI XUMHUH U
MPUMEHEHHE MX I OOBSCHEHUSI SBJICHUM M IMPOIIECCOB,
HaOMOlaeMble B TMPUPOAC, TEXHUKE, IPOU3BOJICTBE;
(bakTophl, BIMSIONIME HA CKOPOCTh  XUMHYECKUX
MIPOIIECCOB; CBOMCTBA MOJICKYJISIPHBIX PACTBOPOB CITA0BIX
U CUJIBHBIX 3JIEKTPOJMTOB, OCHOBBI TEPMOJMHAMHKU;
OCHOBBI  DJIGKTPOXMMHUH; OCHOBBI OHOJOTHYECKOW H
KoytouaHoi xumum; cBoiictBa BMC (OIIK-1); ymeer
OMpEACNATh  CYIIHOCTh  XHUMHYECKHX  IPOIIECCOB,
MPOUCXOAAIIMX B IIOYBE, PACTEHUAX W TPOIYKIUU;
HCIIOJIB30BaTh CBOMCTBA

IToporoselii ypoBeHb
(oGs13aTenbHBIN AJIs
BCEX 00yJaronuxcs)

XUMHYECKHX BEIICCTB B nabopaTopHOi U
npousBojcTBeHHON mpaktuke (OIIK-1); mnoaroroButh u
MPOBECTH  XHMUYECKUH  OKCIICPUMEHT,  IPOBOJUTH

HEOOXOUMBIE  XUMHUYECKHE U  (PU3UKO-XUMUYECKUE
pacueTel U OLEHUBaThb IOTPEIIHOCTh  WU3MEPEHUl;
onpeAensiTh (U3MKO-XMMHUYECKHE KOHCTAaHThl BEIIECTB;
UCTOJIB30BaTh HEOOXOAMMBIE TPUOOPHI W JabopaTOpHOE
o0opynoBanue  mpu MPOBEICHUN  JTaOOPaTOPHBIX
HCCIIEI0OBaHUII; UHTEPIIPETUPOBATH pe3ynbTaThl
OMOXHUMHYECKUX WCCIIeIOBaHUIA; UCIOJIb30BATh
TEOPETUYECKHE 3HAHUS Ui pemeHUs] MpoQecCHOHATBHBIX
3agau (OIIK-1); Bmageer CIOCOOHOCTBHIO HCIOIB30BAThH
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHbIX JUCUUIUINH B
npodeccnoHaNbHON /1eATeNbHOCTH, MPUMEHSATH METOIbI
MaTeMaTH4eCKOIro aHaJn3a u MOJIETTUPOBAHUS,
TEOPETUYECKOT0 U HSKCHEPUMEHTAIBHOTO HCCIEAOBaHUS
(OIIK-1); 3HaHMsSIMH O  CBOWCTBaX  XHUMHYECKHUX
COCIMHEHMI; COBPEMEHHOW HAy4yHOM  amnmaparypou,
HaBbIKAMU  BEJEHUS  XMMHYECKOIO  JKCIIEPUMEHTA;
TEXHUKOW B3BEIIMBAHUS Ha TEXHOXUMHUYECKHX Becax;
crocobamu OpHUEHTALNH B PO eCCUOHATBHBIX
HUCTOYHUKAX uHbOopMaIuu (xHUTH, CalTHhl,
oOpa3oBareNibHbIE TOpTajbl); HaBBIKAMH 0€30MacHOM
pabotsl B xumudeckoi gadoparopun (OIIK-1); HaBbIKaMu
pelIeHns KOHKPETHBIX 3a]a4; MPUrOTOBJICHUS PaCTBOPOB U
oTpesieNieHUs] UX KOHIICHTPAIIHIA; OMMCaHUs HAOII0JaeMbIX
npusHakoB peakuuu (OIIK-1); meromamu mpoBeneHUsS
pacuyeToB MO XHMMHYECKUM YpaBHEHHSIM; METOJaMU
HaeHTU(DUKAITIT BEILIECTB (XMMHYECKUX u
Ounosorndecknx); cobopoM uHGOPMALUKA OT Pa3TUIHBIX
HUCTOYHUKOB; HaBbIKAMH paboTbl ¢  Ja0OpPaTOPHBIM
000pyJIOBaHUEM, METOJaMH IIOCTAHOBKM U TPOBEICHHS
paznuunbix sKcnepuMerToB (OITK-1).




He 3auteno OrneHka «HE 3a4TEHO» BBICTABISICTCS CTYICHTY, KOTOPBIN
HE 3HACT OCHOBHBIC TIOHATUS XHMHUH, XUMHUYECKHUE
9JIEMEHTHI U WX COCAMHCHHSI; CBOWCTBA HEOPTAaHHMYECKUX
coenunennii; (OIIK-1); ocHOBHBIE 3aKOHBI XHMHH H
MPUMEHEHHE WX sl OOBSICHEHUS SIBJICHHA U IPOIIECCOB,
HaOJroaeMbie B TIPUPOZC, TEXHUKE, MPOU3BOJICTBE;
(GakToppl, BIUSAIOIME HA  CKOPOCTh  XUMHUYECKHX
MIPOIIECCOB; CBOMCTBA MOJICKYJISIPHBIX PACTBOPOB CIIa0BIX U
CWIBHBIX  DJIEKTPOJUTOB, OCHOBBI  TEPMOJMHAMHUKH; Kommnerentust e
OCHOBBI  DJIEKTPOXMMHHU; OCHOBBI OHMOJIOTUYECKOH | chopMupoBaHa
kojutouiHou xumuu; cpoiictea BMC (OIIK-1); e ymeer;
ONPENEeNIATh  CYINIHOCTh  XHMHUYECKHX  IPOIIECCOB,
MPOUCXOJIINX B TIOYBE, PACTCHHUSIX U MPOIYKIIHH,
UCIOJBb30BaTh  CBOMCTBA  XMMHYECKHMX  BEIICCTB B
nabopaTopHoii ¥ npousBoacTBeHHOM npakThke (OITK-1);
MOJrOTOBUTh W TPOBECTH XUMHUYECKUH DKCIICPUMEHT,
MIPOBOIHTH

HEOOXOAMMBIE  XHMHYECKHE H  (DU3HKO-XUMHYECKUE
pacyeTbl W OLEHUBATh IOTPEIIHOCTh  W3MEPEHUH;
onpeaensaTh (U3NKO-XMMHUYECKUE KOHCTAHTHI BEIIECTB;
KCIIOJIb30BaTh HEOOXOIMMBIE MPUOOpPHI U JabopaTopHOE
o0opynoBaHue  Mpud  TOPOBEACHUM  JAOOPATOPHBIX
HCCIIEI0OBaHUII; UHTEPIIPETUPOBATD pe3yIbTaThI
OMOXHUMHYECKUX WCCIIeIOBaHUII; UCIOJIB30BaTh
TEOPETUYECKHE 3HAHUS Ui pemIeHUs] MPoQecCHOHATBHBIX
3anau (OIIK-1); He BiageeT cnocoOHOCTHIO HCIONb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX JHCUUIUINH B
npoeCCHOHATBHON AEATENIbHOCTH, TNPUMEHSATh METO/IbI
MaTeMaTH4eCKOIo aHaJn3a U MOJIETTUPOBAHUS,
TEOPETUYECKOTO0 M OKCIEPUMEHTATBHOTO HCCIIEeIOBAHUS
(OIIK-); 3HaHUSIMU O CBOMCTBAaX XMMHYECKUX COCTUHEHUI;
COBPEMEHHOW Hay4YHOU ammapaTypoil, HaBbIKAMU BEJACHUS
XUMHAYECKOTO DKCIIEPUMEHTA; TEXHUKOW B3BEUIMBAHUS Ha
TEXHOXMMHYECKHX Becax; crmocobaMu OpHEHTalud B
npodeccuoHaNbHBIX HMCTOYHMKAX HWHGOpManuu (KHUTH,

caiiTel,  oOpa3oBaTelbHBIE  MOPTajJbl);  HAaBBIKAMHU
Oe3omacHoil paboThl B xuMmuueckoil sabopatopun (OIIK-
1);  HaBbIKaMM  pelIeHHs  KOHKPETHBIX  3ajJady;

MPUTOTOBIICHHUSI ~ PAacTBOPOB W ONpEACTCHHS WX
KOHIIGHTpaLUi; OMUCaHHUs HAOII0JaeMbIX HPU3HAKOB
peakuuu (OIIK-1); MeronamMu MpoOBENEHUS PACUETOB IO
XUMHYECKUM YpaBHEHHSIM; METOJaMU HWIACHTH()HUKAIIIN
BEIIECTB (XMMHUYECKMX M OHOJIOTHYECKHX); CcOOpom
uHOpMallUd OT pPa3IMYHBIX HCTOYHUKOB; HAaBBIKAMH
paboThl ¢ JabOpaTOpHBIM OOOpPYAOBAaHUEM, METOJAAMH
MOCTAaHOBKM M TPOBEACHUS PA3JIMYHBIX HSKCIEPUMEHTOB
(OIIK-1).

OHeHKa «GaqYTCHO» O3Ha4YacT YCICHIHOC MPOXOXKIACHUC O6y‘-IaIOHIHMC$I aTTCCTAallMOHHOT'O
HUCIIbITAHHA.



IIIxana oreHUBaHUS TPOMEKYTOUHOM aTTecTayu B hopMe dK3aMEeHA

YpoBeHb
HaunmenoBanue
Onucanue nokasaress c(OpMHUPOBAHHOCTH
II0Ka3aTems
KOMIETEHIINH
Onenka «OTIUYHO» BBICTABISIETCS CTYICHTY,
€CIT OH IITYOOKO M IPOYHO 3HAET TEOPETHUECKUE
OCHOBBI OPraHMYECKONM XUMHH, Ka4yeCTBEHHbII
Y KOJIMYECTBEHHBIN COCTaB, CTPOEHUE, CIOCOOBI
MOJIy4eHUs u XUMHYECKHE CBOIicTBa
oprannyeckux coeaunenuit (OIIK-1); ocHoBHBIE .
OTan4HO [ToBbIIICHHBIH
3aKOHBl XMUMHHM M TpPUMEHEHHUE UuX s
. YpOBEHb
00BsICHEHUS SIBJICHUM u IIPOLIECCOB,
HabIt01aeMbIe B npupoe, TEXHHUKE,
MIPOU3BOJICTBE (OIIK-1); ymeer

KHaCCHq)I/II_[I/IpOBaTL OpraHu4YCCKHUC BCIICCTBA II0
Pa3IInIHBIM IMPpU3HAKaM; JaBaTb Ha3BaHUA
OpraHu4C€CKUM COCIAUHCHUAM I10 100011 13

M3BECTHBIX HOMEHKJIATYp; OLIEHUBATh CBOMCTBA
BElIECTBA Ha OCHOBE TEOPHUH  CTPOCHUs
opranndeckux BemectB A.M. bytieposa a
TaKxKe, UCXOJs u3 TEOPETUUECKHUX
MIPEJICTABICHUA O PEAKIIMOHHON CIOCOOHOCTH U
TUIIOB TUOPUIU3ALINY; OCYIIECTBISATH MOTy4YeHUE
OpraHMYECKUX BEIIECTB U U3ydaTh UX CBOWCTBA,
OMMCHIBATh MEXAHM3Mbl BAKHEHIIMX peakiuil
cunte3a opranmdeckux BemiectB  (OITK-1);
HCII0JIB30BATh METO/IbI 00paboTKH
SKCIIEPUMEHTAJBHBIX  JAaHHBIX B o0mactu
JIEKOPAaTUBHOTO CAJOBOJACTBA M JAHAMIAQTHOTO
N3aiiHa; HCII0JIb30BATh CBOMCTBA XUMHYECKHX
BEIIECTB B J1a0OpPaTOpHOIl M NMPOU3BOACTBEHHON

MIpaKTUKE (OIIK-1); BIIaJI€ET coopom
uHboOpMallUd  OT  pa3IUYHBIX HCTOYHUKOB,
HaBbIKaMU paboThI C 71a00paTOPHBIM

0o0OpyJOBaHUEM, METOJAAMU IIOCTAaHOBKH U
MIpOBEJIEHUS pa3au4HbIX 3KkcnepuMeHnToB (OIIK-
1); HaBblkaMM peELIEHHUsS KOHKPETHBIX 3aJady;
MIPUTOTOBJIEHUS! PAcTBOPOB U OMNPENEIIEHUS HX
KOHIIEHTpalUi; ONHUCaHusl HAOJII0JaeMbIX

IIPHU3HAKOB PCAKIINN




Xoporo

OneHka «XOpOIlO» BBICTABISIETCS CTYACHTY,
€CIM OH TBEPAO 3HAET TEOPETHUUECKHE OCHOBBI

OpraHUYECKON XHMUH, KA4eCTBEHHBIH U
KOJIMYECTBEHHBIN COCTaB, CTPOCHHE, CIIOCOOBI
MOTy4YECHUS H XAMUYECKHE CBOICTBA

opranndeckux coeaunenuit (OIIK-1), ocHoBHbIE
3aKOHBl XMMHHM ¥ TpPUMEHEHHE UuX s
00BSICHEHNS SIBJICHUI u MPOIIECCOB,
HabIt01aeMbIe B npupose, TEXHHUKE,
MPOU3BOJCTBE (OIIK-1); HE JIOITYCKAET
CYLIECTBEHHBIX  HETOYHOCTEH B  YMEHHH
KJIACCU(UIIUPOBATh OPTAHUYCCKUE BEIECTBA I10
pa3IMYHBIM ~ TIpU3HAKaM; JaBaTb  Ha3BaHUS
OPraHWYECKUM COCIMHEHUSIM TI0 JII0O0OW U3
M3BECTHBIX HOMEHKIJIATYp; OIICHUBATh CBOWCTBA
BEIIECTBA HA OCHOBE TEOPUH  CTPOCHUS
oprannueckux BemiectB A.M. byrtnepoBa a
TaKxe, HCXOJIsI u3 TEOPETHUECKUX
MIPEJICTABICHUM O PEaKIIMOHHOW CIOCOOHOCTH U
TUTIOB TUOPUIU3AIINH; OCYIIIECTBIISATE MOydYeHUE
OpPraHMYECKUX BEIIEeCTB U U3ydaTh UX CBOMCTBA,
ONKUCHIBATH MEXAHU3Mbl BAKHEHIIMX pEaKUUl
cuHTe3a opranmyeckux BemectB  (OITK-1),
HCII0JIb30BATh METO/IbI o0paboTku
JKCIIEPUMEHTANBHBIX  JAaHHBIX B  0o0JacTu
JIEKOPaTUBHOTO CaJIOBOJCTBA M JIAHAIMA(THOTO
NU3aifHa; KCIIOJIb30BAaTh CBOMCTBA XUMHYECKHX
BEILIECTB B JJaOOPATOPHON M MPOU3BOJICTBEHHON
npaktuke (OIIK-1); Braneer coopom

ba3oBbIi1 ypoBeHb

uHbOpMAIMM  OT  Pa3IUYHBIX  HCTOYHHKOB;
HaBBIKAMU paboThI C 1a00paTOPHBIM
o0opy/noBaHUEM, METOJaMH TOCTAaHOBKM U
MpoBeIeHUs pa3nnuHbIX 3kcnepumenTos (OIIK-
1); HaBbIKaMM pelIeHHUs KOHKPETHBIX 3ajady;
MIPUTOTOBJIEHUSI PACTBOPOB M OIpPEIENEHUs HUX
KOHIIEHTPALUMi; OMUCAHUs HAOII01aeMbIX
npusHakoB peakuuu (OITK-1)




Y,Z[OBJ'IGTBOPI/ITGHBHO

OneHka «yIOBIETBOPUTEIHHO» BBICTABISETCS
CTYINEHTY, €CIM OH HMEeT 3HaHHUS TOJbKO
OCHOBHOTO MaTepuaia, HO HE YCBOWJI €ro
neTanedl, HeIOCTaTOYHO 3HAeT TEeOpPeTHUYECKue
OCHOBBI OPraHWYECKONM XUMHUH, KAU€CTBEHHbIN
U KOJIMYECTBEHHBIN COCTaB, CTPOEHHUE, CIOCOObBI
MOJTy9CHUS " XUMHUYECKHE CBOICTBA
opranndeckux coeauHenuit (OIIK-1); ocHOBHBIE
3aKOHBl XWUMHH ¥ TPUMEHEHHUE UX A
00BsICHEHUS SIBIICHUI u MPOILIECCOB,
Ha0JIt01aeMbIe B pHUpoOJIe, TEXHHKE,
npou3BojicTBe (OIIK-1); momyckaeT HETOYHOCTH
B YMGHUU KJIacCH(DHUIIMPOBATH OPTaHHYECKUE
BELIECTBA [0 pPAa3IMYHBIM IPU3HAKaM; J1aBaTh
Ha3BaHWsI OPTaHUYECKUM  COCTUHEHHUSIM  TIO
000 M3 U3BECTHBIX HOMEHKJIATYpP; OLIEHUBATH
CBOWCTBA BEIIECTBA HA OCHOBE TCOPUHU CTPOCHUS
oprannueckux BemiectB A.M. byrtnepoBa a
TaKKe, UCXOIs u3 TEOPETUICCKIX
MIPEJICTABICHU O PEaKIIMOHHON CIOCOOHOCTH U
TUTIOB TUOPHIN3ALINHT; OCYIIECTBIISATE MOJIydeHUE
OpPraHMYECKUX BEIECTB U U3ydaTh UX CBOWCTBA,
ONKUCBHIBATh MEXAHU3Mbl BAKHEHIIUX pEaAKUU
cuHTe3a opranmyeckux Bemects  (OIIK-1);
OCHOBHBIC 3aKOHBI XHMHH ¥ TPUMCHEHUE UX IS
00BsICHEHUS SIBIICHUI u MIPOLIECCOB,
Ha0JII01aeMbIC B pHupoIe, TEXHHKE,
npousBojicTBe (OIIK-1); momyckaeT HETOYHOCTHU
MPH PEIICHUU KOHKPETHBIX 3aJla4, O IMHCAHUU
HaOmomaeMbix mpu3HakoB peaknun  (OITK-1);
MIPUTOTOBJICHUH PACTBOPOB M OIPEACICHUH HX
KOHIIEHTpauui; (GOopMyIHpOBKE BBIBOJOB U
npemnoxenuit (ITK-1)

[Toporosbiii
YpOBEHb
(oOs3aTENBHBIN IS
BCEX

oOyuaroiuxcsi)

HeynosnersopurensHo

OI_IeHKa «OTINYHO» BBICTABIISETCS CTYACHTY,
€CliIn OH HE 3HACT TCOPCTUYCCKHUEC OCHOBLI

OpraHUYeCcKOn XAMHUH, KayeCTBEHHBIH U
KOJIMYECTBEHHBIN COCTaB, CTPOEHHUE, CIIOCOOBI
MOJTyYeHUs n XAUMHYECKHE CBOMCTBA

oprannueckux coequHenuit (OIIK-1); ocHoBHBIE
3aKOHBl XMMHMHM M TNPUMEHEHHE UX i

00BsACHEHUS SIBJIEHUU u MPOLECCOB,
HaOJII01aeMEbIE B npupoze, TEXHHKE,
IIPOU3BOJICTBE (OIIK-1); HE yMmeeT

KJ'IaCCI/I(bI/II_II/IpOBaTB OpraHn4€CKUC BCUICCTBA 110

Kommerenus ne
copmHpoBaHa




pa3NUYHBIM  TpU3HAKAM; JaBaTh  Ha3BaHUS
OpPraHMYECKUM COEIMHEHUSIM 0 JI00oH U3
M3BECTHBIX HOMEHKJIATYp; OIICHHBATH CBOMCTBA
BEIIECTBA Ha OCHOBE TEOPHUH  CTPOCHUS
opranmyeckux BemectB A.M. byrieposa a
TaKxKe, UCXOs u3 TEOPETUUECKHUX
MPEACTaBICHUN O PEAKIIMOHHOW CIOCOOHOCTH U
TUIIOB THOPUIU3ALIMH; OCYIIECTBISATH MOTyUYeHUE
OpPraHMYECKUX BEIIECTB W MU3ydaTh WX CBOWCTBA,
ONMCHIBATh MEXAHU3Mbl BAXKHEHIINX peaKIHii
cuHTe3a opranuueckux Bemect  (OIIK-1);
HCIIOJIb30BATh METO/IbI o0paboTku
JKCIIEPUMEHTANPHBIX  JAaHHBIX B 00JacTu
JIEKOPAaTUBHOTO CaJ0BOJACTBA M JIaHIIIA(QTHOTrO
NU3aiiHa; KCIIOJIb30BAaTh CBOWMCTBA XUMHYECKHX
BEIIECTB B Ja0OPaTOPHON U MPOU3BOJACTBEHHOU
mpaktuke (OIIK-1); we Bimageer cOopom
uHpOpMallUd  OT  Pa3IMYHBIX HUCTOYHHKOB;
HaBbIKaMU paboThI C 71a00PaTOPHBIM
o0opynoBaHUEM, METOJaMH TOCTAaHOBKH U
MIpOBEJIEHUS pa3auuHbIX 3KkcnepumeHnToB (OIIK-
1); HaBbIKaMHM pEIICHUS KOHKPETHBIX 3ajady;
MIPUTOTOBJIICHUSI PACTBOPOB U OMPEICIICHUS WX
KOHIIEHTPAIINI; OMMMCAHUS HAOII01aeMbIX

npusHakoB peakipu (OITK-1)

OIIGHKI/I COTJIIMYHO», «XOPOIIO», KYAOBJICTBOPUTCIBHO» O3HAYAIOT YCIICITHOC ITPOXOKIACHUC
ATTCCTAIMOHHOI'O UCIIBITaAHU .

5 Meroanueckue Marepualibl, ONpeIesoie MPoLeIypbl OLEHUBAaHUS 3HAHUW, YMEHHH,
HABBIKOB U (MJIM) OMbITA JIEATEIBHOCTH, XapaKTEPU3YIOIIMX ATarbl GOPMUPOBAHUS KOMIIETEHIIUM

[IpomexyTouHas arrecranus MO AUCHUIUIMHE «XHMHS» MPOBOJUTCS B BUJAE 3aueTa U
HK3aMeHa C IIeJIbI0 OIpe/IeNIeHHs YPOBHS 3HAHUN, yMEHUN 1 HaBBIKOB 00yYarOIMIUXCS.

OOpaszoBarenbHoif  mporpammort  35.03.04  ArpoHoMusi  HpEeIyCMOTPEHbI  TpH
IIPOMEXKYTOUHBIE ATTECTAllMU MO COOTBETCTBYIOLIUM TE€MaM JWUCLUUIUIMHBI, IMPEICTABICHHBIM B
paboueil mporpamme. ITonroroBka oOydaromMXcsl K MPOXOXKACHUIO MPOMEXYTOYHON aTTeCTalluu
OCYIIECTBJISIETCSI B MEPHOJ JIEKIIMOHHBIX U JIa0OpAaTOPHBIX 3aHATHM, a Takke BO BHEAYIUTOpPHbBIE
4achkl B paMKaX CaMOCTOATENbHOM paboThl. Bo Bpemst caMocTOsTeIbHOM NOATOTOBKU 00y4aroImuecs
MIOJIB3YIOTCSI KOHCIIEKTAMU JIEKIUHA, OCHOBHOW M JTONOJHUTEIBHOM JINTEPATYypOl MO JUCLHUILINHE
(cM. mepeueHb TUTEpaTyphl B paboyeil mporpaMmme JUCLHUTUIMHBI).

OneHka 3HaHUHN, YMEHUH, HABBIKOB U (WJIM) OTIBITA JIEATEIbHOCTH, XapaKTEPU3YIOIINX ITalbl
(dopMHpOBaHUS KOMIIETEHIIMH, OCYIIECTBISETCS MpEenojaBaTeJieM Ha OCHOBE IPHUHIUIIOB
OOBEKTUBHOCTH M HE3aBUCUMOCTH OIICHKH pe3ylbTaTOB OOY4YEeHHUsS TMpU HUCIHOJIH30BAaHUU
00BEKTHBHBIX JAHHBIX PE3yJIbTATOB TEKYILEH aTTECTAllUU CTY/IEHTOB.

Bo Bpems »sk3ameHa oOydaroluiics MODKEH JaTh pPa3BEpHYTHIH OTBET Ha BOIPOCHI,
IpeUIoKeHHbIE NpenoaaBaTeneM. [Ipenonasatens BpaBe 3aJaBaTh JAOINOJIHUTENIBHbIE BOIIPOCHI 110
BCEMY H3y4aeMOMY KypCy.



Bo BpeMss oTBera oOydaromuiicss MODKEH TBEPAO 3HATh OCHOBHBIC IOHSATHUS XUMUH,
XUMUYECKHE JIEMEHTHI U UX COEAMHEHUS; CBOMCTBA HEOPraHUYECKUX COCAUHEHUN; TEOPETUUECKHE
OCHOBBI OPTraHUYECKOW XHMHH, KAYECTBCHHBIH M KOJIMYECTBEHHBIM COCTaB, CTPOCHHE, CIIOCOOBI
MOJIYYCHUS] U XMUMHUYECKHe cBoicTBa opranmueckux coenuHeHuit (OIIK-1); ocHOBHBIE 3aKOHBI
XUMHU M TPUMEHEHHE HMX JUIsi OOBSICHEHHUS SIBICHHH M IPOLIECCOB, HAOIIOJacMble B TPHUPOJIE,
TEXHHUKE, MPOU3BOJCTBE; (DAKTOPHI, BIUAIOIIME HAa CKOPOCTh XMMHMYECKHX IPOLIECCOB; CBOMCTBA
MOJICKYJISIPHBIX PAcTBOPOB CIA0BIX M CHIIBHBIX 3JEKTPOJIUTOB; OCHOBBI TEPMOJUHAMUKH; OCHOBBI
9JIEKTPOXMMHHU; OCHOBBI OHOJOTHUYECKOM M KOJUTOMIHON XuMuu; cBoiictBa BMC (OIIK-5); ymers
UCTOJIb30BAaTh METO/bl OOpabOTKM HKCIEPUMEHTAIBHBIX JAaHHBIX B O0JACTH JEKOPATHBHOTO
CaJIoBOJICTBA M JaHAWA(THOTO [u3aiiHa; OIpPENeisITh CYIIHOCTh XHMHUYECKHUX IPOIIECCOB,
IIPOUCXOAIINX B IIOYBE, PACTEHUSAX U MPOIYKIIMH; UCIIOJIb30BATh CBOMCTBA XUMUYECKUX BELLIECTB B
nabopaTtopHoii u mpousBoacTBeHHOW mpaktuke (OIIK-1); kmaccudunupoBaTh OpraHUYECKHE
BEIIIECTBA 1O Pa3IMYHBIM NPU3HAKAM; JaBaTh HA3BaHUS OPraHMYECKUM COSIMHEHHSIM I10 JTI000i 13
W3BECTHBIX HOMEHKJIATyp; OLEHHWBAThb CBOMCTBA BELIECTBA HA OCHOBE TEOPUU CTPOECHUS
opranuueckux BemecTB A.M. ByriepoBa a Takke, UCXOJd U3 TEOPETUYECKUX IPEICTaBICHUN O
PEaKIIMOHHON CHOCOOHOCTH W THUIOB THOPUIU3ALMU; OCYIIECTBIATH IMOJIYYEHHE OPTraHUYEeCKHX
BEUIECTB U M3y4aTh HMX CBOICTBa, ONKMCHIBaTh MEXAaHU3Mbl BAXKHEHIIMX pEaKIMd CUHTE3a
oprannueckux BemiecTB (OIIK-1); moAroToBUTH U MPOBECTH XUMUYECKUH IKCIIEPUMEHT, IPOBOIUTH
HEOOXOJUMBbIE XHUMHUYECKHE U (PU3UKO-XMMUYECKHE pacueTbl M OLIEHHWBATH IOIPELIHOCTh
U3MEpEHUil; ompenenarTs GU3NKO-XUMHUYECKHEe KOHCTAHTHI BEILIECTB; MCIIOJIB30BATh HEOOXOIUMBIC
npuOoOpel M J1abopaTopHOE OOOpPYIOBAaHWE TMPU IMPOBEACHUH JIAOOPATOPHBIX HCCIICIOBAHUN;
UHTEPIPETUPOBATh PE3YNbTaThl OMOXMMUYECKUX HCCIIEIOBAaHUI; HCIOIb30BaTh TEOPETUUYECKUE
3HaHuA s pemieHus npodeccuonanbhbix 3aaad (OIK-1); BaageTh criocOOHOCTHIO MCIOIB30BATh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCHUIUIMH B NPO(GECCHOHAIBHONU JeATeIbHOCTH,
OPUMEHATh METOJbl MAaTeMaTH4YEeCKOro aHaiu3a M MOJEIUPOBAHUSA, TEOPETHUUECKOIO U
skcriepuMenTansHoro uccnegaoBanus (OITK-1); 3HaHusSIMU O CBOWCTBAaX XMMHUYECKUX COCTUHEHHIA;
COBPEMEHHOM HAay4YHOW amnmapaTypoi, HABBIKAMHU BEJICHUSI XMMUYECKOr0 IKCIEPUMEHTA; TEXHUKON
B3BCIIMBAHMUS HA TEXHOXMMHUYECKHX Becax; CHOcOO0aMHM OpHEHTAllMH B MPOo(eCcCHOHATbHBIX
UCTOYHMKAX WH(pOpManuU (KHHUTH, CAWThl, 00pa30oBaTeiIbHBIC MOPTAJIbI); HABBIKAMH 0€30MacHON
pabotel B xumuueckod mnaboparopun (OIIK-1); HaBbIKaMu pelieHHs KOHKPETHBIX 3ajady;
IPUTOTOBJICHUS PACTBOPOB M ONPEIETICHUS UX KOHIIEHTPAIHIL; onucaHus HaOI0aeMbIX IPU3HAKOB
peakiuu (OIIK-1); MeTomamMu TpoBeNEHHUS PAcYETOB MO XWMHUYECKUM YypaBHEHUSM; METOJaMU
UACHTU(PUKAIIMKN BEIIECTB (XMMUYECKUX M OMOJIOrMUYECKUX); cOOpOM MH(OpPMALUU OT pa3iMyuHbIX
HMCTOYHUKOB; HaBBIKAMH DPAOOTHI C J1a0OpaTOPHBIM O0OPYAOBaHHEM, METOAAMH MOCTAHOBKH U
npoBeaeHus pa3nuuHbix dKcnepumenToB (OITK-1). TToaHoTa oTBeTa ompeenseTcs MmoKa3aTeIaMu
OILICHUBAHMUSI IIJIAHUPYEMBIX PE3yJIbTaTOB O0yUYEHUSI.



JIMCT perucrpanuu u3MeHeHuil (IONOJHEHWH) B pa004yl0 mporpaMmmy
TUCUHMILTHHBI

«XUMUA»

B coctase OIIOII Ha 2021-2022 yueOHbI# TO1
(xox u HaumenoBanue OITOIT)

[IpenonaBarenn Jynuuena C.T.

N3meHeHus: yTBEp>KIEHbl Ha 3acelaHud Kaeapbl  « » 20
(mpotokon Ne )

3aBenytouuii kadenpoit C.H. Komenen
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MHHHCTEPCTBO HAYKH H BBICHIET0 OBPA30BAHHSA POCCHHCKOM OEJEPAIIMH
Pegepaannoe rocy AaperTsennoe 510/uKeTHOE 0GPAIOBATEIBHOE YIPEHACHHE BHICIIETO obpasosamusn
«KYPIAHCKHH NOCY IAPCTBEHHBII YHHBEPCUTET »

(KTY)

IIPHKA3
19.09.2023 N 02.01-245/02-11

Kyprau

O BHeapennu 6a/lbHO-PEHTHHIOBOM CHCTEMBI KOHTPO/IS]
M OL{eHKH YCTIeBAeMOCTH W aKajJleMHUeCKOH aKTHBHOCTH
obyuaroumxcs B JIECHHKOBCKOM dunnane

B coorsercteun ¢ npukaszom «O cosgaHdM  QUAMAIOB tenepansHOro
rOCYAapCTBEHHOrO  0DPa3’oBaTe/ILHOrO  yupeXJAeHns BbiCluero obpasoBaHus
«KypraHckuii rocyjapCTBeHHbIH YHUBEPCHTET» M O BHECEHMH M3MEHeHH B yCTaB
(heAepanbHOrO  roCy/apeTBEHHOTO  OOPa3’OBATENLHOIO  YUPEKIACHHS  BBICIIEro
obpasoBanns «KypraHCKuH rocyJapcTBeHHbI YHHBEpPCHTeT» or 22.12.2022 Ne
1292 u Ilonoxkenns 0 BalbHO-PEHTUHIOBOH CHCTEME KOHTPOAS M OLIeHKH
YCTIeBaeMOCTH M aKa[leMWUeCKOH aKTMBHOCTH OOYYAIOL(HXCH, YTBEPHK/IEHHOro
pewteriem Yuenoro cosera @I'6OY BO «KI'Y» ot 01.07.2023 r. (I1poTokon Ne8)

ITPUKA3BIBAIO:

Ans peanusaupu o0pasoBaTesbHBIX TPOrpaMM BbiCLero oGpasoBaHus —
nporpamm GakaniaBpuara, nporpaMMm CrieLMaInTeTa, MPOrPaMM MarkcCTpaTypbi
O4HOH ¥ 04HO-3a0uHO# (popmam 0ByueHus B JlecHukobckom dunuane ®TEOY BO
«KypraHcKuH rocyjapCTBeHHBIH YHHBEPCHTET» BHEAPUTH peanu3aluio HalbHo-
PEATUHIOBOH CHCTEMbI /Il KOHTPO/S M OLEHKM YCIeBAeMOCTH M aKaJeMHUeckKoii
AKTHBHOCTH 0Byyaromxcst uamana c 01.09.2023.

q
IlepBbiii IpopexTop (\ 1/ T.P. 3mbi3roea




