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1 Ileau 1 3a1a41 0CBOEHHUSI IUCIHUILINHBI

[lenpro ocBOEHUST AUCIUIUIMHBI «XUMUS» SIBISIETCS (HOPMUPOBAHUE HAYYHOTO
MUPOBO33pEHUS, TPUBUTHE HABHIKOB YCTAHOBJICHUS CBS3M CTPOCHHMSI M CBOWCTB
BEIIECTB C BO3MOXKHOCTBIO €ro MPUMEHEHHs, MPUOOPETeHHE HABHIKOB PabOTHI C
BelIeCTBAMH U OOOpyIOBaHHEM B  JaOOPATOPHBIX  YCIOBUSIX, yMEHHE
CaMOCTOSITENIHO paboTaTh C TUTEPATYPOI IO XUMUHU.

[lenb XMMHUYECKOW TMOJATOTOBKM OakajiaBpa 3aKJIIOYAeTCs HE B a0OCOJIOTHOM
3HaHWU 3aKOHOB, @ B CO3/IaHUM XMMHUYECKOTO MBIIUICHUS, JAIOMIETO BO3MOXKHOCTD
peliaTh pa3InyHbie TPoOIeMbl (PU3NKO-XUMUYECKOTO HAIIPABJICHHUS.

B pamkax ocBoeHUS IUCHUIUTMHBI «XUMHUSD» OOydarolmuecs TOTOBATCS K
pEIICHUIO CIENyIoNMX 3a7ad (B TOM 4YHCIEe MNpOoQPEecCHOHANBHBIX 3aJad B
COOTBETCTBHH C BUJIOM (BUJaMU) IESITEIILHOCTH):

— (opMHpOBaHHE COBPEMEHHOI0 €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS, Pa3BUTHE
HAyYHOT'O MBIILJICHUS;

— HU3YyYEHHE TEOPETHUYECKUX OCHOB XMMHUH, XapaKTEPUCTHKA BaXKHEHUIIMX KJIACCOB
COCTMHEHHI, BOBMOXKHOCTh X MPUMEHEHUS;

- (opmupoBaHHE YMEHHI MPOBEICHUS IKCIIEPUMEHTA, OBIIQJICHUE METOJaMU U
croco0aMu MOJy4YEHHUs BEILECTB;

— TIPOBEJEHUE HAYyYHBIX MCCIECIOBAaHHWA B 00JACTH MPOM3BOJCTBA M MEpPepadbOTKU
CEJIbCKOXO3SIICTBEHHON MPOAYKIMH, aHAIM3a MOJYYEHHBIX JaHHBIX U 000011e-
HUS X TI0 OOIIEPUHATHIM METOANKAM;

— cTaTUcTHYecKas o0pabOTKa pe3ylbTaToOB 3KCIEPUMEHTOB, (HOPMYINPOBAHHUE BbI-
BOJIOB U IIPEJIOKEHUN.

2 MecTo TUCHHUILINHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

2.1 Tucupmmaa b1.0.08 «XuMus» OTHOCHUTCS K 00s3aTeIbHON YacTu OJIoKa
bl «/lucuumivnel (MOyJIM)» OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl HATIPABJICHHUS
MTOATOTOBKHU 35.03.07 Texnonorus IIPOU3BOJICTBA 151 nepepadboTKu
CEINBCKOXO3SIMCTBEHHOU MPOIYKIIHAH.

2.2 JIns yCHenrHoro OCBOCHUS TUCIUTIIUHBI « XUMUS» 00YJarOmUiCs T0HKCH
UMeTh 0a30BYIO TOJTOTOBKY MO IHUCHHMIUIMHAM «XUMHS», «buomorus» B oObeme
IIPOTpaMMBbI CpeTHET0 O0IIero 0Opa3oBaHusI.

2.3 PesynbraThl 00yueHUS MO JUCHUIUIMHE «XUMHUS» HEOOXOIUMBI IS
YCIEUIHOTO OCBOCHUS CIEAYIONIUX AUCHUIUINH: «XUMUS OpraHudeckas», « ODu3uko-
XUMHUYECKUE METOJbl aHaiu3a», «be30macHOCTh MHUILEBOTO ChIPbsi U MPOJIYKTOB
MATaHUA», «bBHOXUMHS CETbCKOXO3SIMCTBEHHON MPOTYKIIULD.

3 IlepeyeHb IUIAHUPYEMBIX Ppe3yJabTaTOB OOy4YeHHSl 1O JMCHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHM pe3yJIbTATAMH OCBOEHHUsSI 00pa30BaTeIbHOI
NpOrpaMMbl

[Inanupyembie pe3ynbTaThl OOy4YEHHUS MO AUCHMIUIMHE — 3HAHUS, YMEHUS,
HaBBIKM U (WJIM) OMBIT JIEATEIbHOCTH, XapaKTEPHU3YIOUIUE ATarbl (HOPMUPOBAHUS

3



KOMIETEHIIM U 00ECIeYuBaIOue JOCTIDKEHHUE IUIAHUPYEMBIX Ppe3yIbTaToOB
OCBOEHHS 00pa30BaTEIbLHON POrpaMMBbl.

Komnerenius

Nunukaropel
TOCTHIKEHUSI
KOMIIETEHIUH

[lepeueHp IaHUPYEMBIX PE3YJIBTATOB
00yuyeHMs 110 TUCLIUILIMHE

OIIK-1. Cmocoben pemarb
TUIIOBBIC 3aJa4u Tpodeccu-
OHAJILHOM JEATEIbHOCTH Ha
OCHOBE 3HAHHMH OCHOBHBIX
3aKOHOB  MAaTEMaTHUYECKHX,
€CTeCTBEHHOHAYYHBIX M 00-
IenpoPeCCHOHANBHBIX JIHC-

IUIUVIMH € NPUMEHEHUEM
UH(POPMAIIMOHHO-
KOMMYHHUKAI[UOHHBIX  TEX-
HOJIOTUI

N-2onk-1Acnions3yer
OCHOBHBIE
€CTECTBCHHOHAYYHBIX

3aKOHBbI

JTUCIUTIINH JIJI PEIICHUs

CTaHJAPTHBIX
COOTBETCTBUU
HaIPaBJICHHOCTHIO
npodeccuoHanbHOM
JeSATETbHOCTH

3aga4

B
C

3HATh:
OCHOBHBIE IIOHATHS M 3aKOHBI XWMHH;
0COOEHHOCTH XHMHYECKOH CBA3H B
Pa3IMYHBIX XUMUYECKUX COCAMHEHHUSIX;

CBOMCTBA BaXHEHUIITUX KJIaCCOB
HEOPraHWYECKUX, COEAUHEHHH  BO
B3aNMOCBA3U C nux CTpOGHI/IeM 158
byHKIMAMU; 3aKOHOMEPHOCTHU
HpOTeKaHI/ISI XUMHUYCCKUX HpOHCCCOB;
CII0COOBI BBIPAXKEHUS cocTaBa
pacTBOpOB; CBOWCTBA  PAacTBOPOB;
MEXaHU3M OKHUCIIUTENLHO-
BOCCTAHOBHUTCJIIBHBIX HpOHGCCOB;
yMeTh:

IMPOBOAUTD XUMHUYECKHUHU OKCIICPUMCHT
10 W3Y4YCHUIO CBOWCTB Ba)KHEHIIMX
KJIACCOB HEOPTAHWUYECKUX COCIMHCHUN;
UCIIOJIB30BaTh HEOOXOAMMBIC TPUOOPHI
u JjabopaTopHOe O00OpYyJIOBaHUE TpU
NIPOBEICHUE IKCIICPUMEHTA; IPOBOIUTh
00paboTKy pe3yJbTaTOB dKCIEPUMEHTA
U OIEHUBaTh HX B CPaBHEHUH C

JAUTEpaTypHBIMU
JTAHHBIMU; HCII0JIb30BaTh
TEOpPETUYECKHE 3HAHUS u

IMPAKTUYCCKUC HABBIKH, IIOJIYYCHHBIC
Ipru U3YyYCHHUU JUCHUIIJIMHBI «XUMUS

JUIS  pEeHIeHHs  COOTBETCTBYIOLIUX
npo¢eCCHOHANIBHBIX 3a]1aY;

BJIA/1€Th:

COBPEMEHHOM XUMHYECKON
TEPMHUHOJIOTHEIH; OCHOBHBIMH
HaBbBIKaMU pa6 OTBI C PpCaKTHBaMHU,
nabopatopHoit MOCYJI0M,

71a00paTOpHBIM 000PYAOBaHUEM




4 CTpyKTYypa U coiepKaHue TUCHUIINHBI

4.1 O0beM IMCHUILIMHBI U BUAbI Y4eOHOI padoThI

By yueOnol paboThl

TpynoemkocTs

ouHasi hopMa oOydeHus

3ao4Has popma 0OydUeHUS

AynutopHble  3aHATUS  (KOHTaKTHas

72 18
paboTa ¢ penoaBaTesieM), BCero
B T.4.. JICKIIUHU 28 6
nabopaTopHbIe 3aHATH 44 12
CamocrosiTenbHas paboTa 72 153
[MpomexyTouHas aTTecTanus (IK3aMeH) 36/ 1 cemectp 9/1 kypc
OO011ast TPYI0EMKOCTh TUACIUILTHHBI 180/53E 180/53E




4.2 Conep:xaHue QUCHUNINHBI

TpynoemMKkocTh pazziena u ee pacupeeieHue Mo BiuaaM yueOHon

HaumenoBanue paznena K
JUCLHUILINHEL / 0 paboThl, yac. OBt
YKPYIHEHHBIE TEMBI CHOBHLIC BOTIPOCEI TCMBI ouHas popMa 00ydeHUs 3aouyHas (popma oOydeHHs (bopMprevax
KOMITETCHIIN I
pasneina Bcero | neknua | JIII3 | CPC | Bcero | nexuumsa | JIII3 CPC
1 2 3 4 5 6 7 8 9 10 11
2 cemecTp 2 Kypc
1 pazaen O61mas xumusi 128 26 38 64 151 5 10 136
28 6 8 14 23 2 4 17
1 OcHOBHBIC TOHATHUS XUMHUHU + +
1 OcHoBHbIe 2 OCHOBHBIC 3aKOHBI XUMUH + +
HOHATHS M 3aKOHbI 3 Xumudeckue peakiuu. TUIbl + + + + +
xumuu. Kiaccel W IPH3HAKH PeaKIyii OIIK-1
HeoPraHHq?,CKHX 4 Okcunasl. Kucnotel. OcHoBa-
COCMMHCHNH nus. Comu. Knaccuduxarms. + + + + + +
[Tonyyenue. Xumnueckue
cBoicTBa. [Ipumenenne
dopMa KoHTpoIs YcTHBIN onpoc, penieHre 3aaay, | Y CTHBIM ONpoc, peuieHre 3a1ay,
JTOKJIAJIbl JTOKJIa/1bl
8 2 2 4 17 - - 17
1 Hcropus pa3BUTHS + + + +
€HUs O CTPOEHUHU aToMa
2 Ctpoenue atoma. A P
. 2 KsanroBas TEOpHs
[lepuonnueckuii 3aKoH
cTpoeHuss  atoma.  PaboTs
U [IepUOINYECKas - . + + + + OIIK-1
leiizenbepra u Ilpémunrepa.
cucrema
KBanTOBBIE UniCcIIa
J.M.MenneneeBa -
3 [lepuoanueckuii 3aKoH
U IIepuoinvecKas cucrema X0 + + +
J.1. Menneneena.

dopMa KOHTPOJIA

VYcrHBIN onpoc, penieHue 3aaay,
JOKJIaJIBI

Bormpocs! k 3x3amMeny




4 2 - 2 17 - - 17
1 OCHOBHBIC TTOHSTHSL.
VYcnoBue oOpazoBaHust CBSI3H.
THIIBI XUMHYECKHUX CBSI3EH, MX + + +
XapaKTEePUCTHKA
3 Xumuueckas cBs3b 2 MeTf) Aot OTHHCAHHA OIlK-1
XUMUYECKOM  CBSI3U:  METOJ
BajeHTHBIX cBsizeir (MBC) u + + +
METOJ MOJICKYJISIPHBIX
opb6uraneit (MMO)
I'uOpuanzanus u e€ TUIbI + + +
dopMa KOHTPOJIA Bonpocsl k 3k3ameny Bormpocsl k 3k3aMeny
8 2 2 4 17 - - 17
| OcHOBHbIE MOHATHUS
XUMUYECKON TEPMOIUHAMUKH. + + +
IIepBbIit 3aKOH TEPMOAMHAMUKH
2 Bropoin 3aKOH
4 Xumndeckas TEPMOJMHAMHMKH.  OHTPOIHS. OIK-1
TepMOJAMHAMUKA VYcnoBuss  caMONpOU3BOIBHOTO + + + +
MPOTEKAHUS MTPOIIECCOB
3 Tepmoxumus. TXV.
3akon ['ecca. CnencTBus U3 + + + +
3akoHa ['ecca
dopma KOHTPOIA YcTHBIN onpoc, pelieHne 3a1a4y Bomnpocs! k 3x3ameny
. 16 4 4 8 19 1 1 17
5 OCHOBBI XUMHUYECKOH =
CHHETHKIL PABHOBECHE 1 CkopocTh XUMHUUYECKOU + + + + + + OIIK-1
peakuuu. DakTophl,




BJIMSIOILINE

Ha CKOPOCTh PEaKIUH.
3aBUCHMOCTBH CKOPOCTH
peakuuu

OT KOHIICHTPAIIUH

2 3aBUCUMOCTb CKOPOCTH
peaKIMU OT TEMIIEPATYPBHI.
[IpaBuno Baut-TI'opda. Teopus
aKTUBHBIX CTOJKHOBEHUH.
YpaBHeHue AppeHuyca

3 Teopust akTUBUPOBAHHOTO
komiuiekca. Kparkue cBeneHus
0 KaTaJu3e.

4 IloHsiTHE XUMHUYECKOT'O
paBHOBecus. Koncranta
XUMHUYECKOTO PaBHOBECHS.
CwmenieHrue paBHOBECHS

dopMa KOHTPOJIA

YCTHBIN OnpoC, peleHne

3aaa4

Y CTHBIN onpoc, pemeH

ne 3agaqd

6 PacTtBOpBI

28 4 10

14

20 1 2

17

1 OCHOBHBIE TTOHATHS.
CrnocoOsI BEIpayKEHUS COCTaBa
pacTBOpPOB

+ +

+ +

+

P KosumuratuBHbIE CBOMCTBA
pacTBOPOB HEDJIEKTPOJIUTOB

3 PacTtBOpHI
31eKTpoJanuTOB. Teopus
BJIEKTPOIUTUYECKON
nucconuanuu. Jucconuanus
KHCIIOT, OCHOBaHMH, CoJIel

OIIK-1

4 Jluccomuanus BOJBL.
[Tonstue pH. IlpousBenenue
pacTBOPUMOCTH

5 I'upponms coneit




®opMa KOHTPOJIA

VYcTHBIM onpoc, penieHue 3ajaady,

VYcTHBIN onpoc, penieHue 3aaay,

7 KoMIuieKCHBIE
COEINMHEHUS

JIOKJIa]IbI JTaKJIa bl
12 2 4 6 18 - 1 17
1 KoMmmieKcHBIC COCIMHCHUS. + + + +
Crpoenue. Knaccudukarusi.
Howmenxkiarypa
2 X¥MUYECKas CBI3b B + + + + +

KOMILICKCHBIX COCAUHCHUSIX.
IToBeneHne KOMIUIEKCHBIX
COCIMHEHMI B pacTBOpax.
KoncTanTa HecToHKOCTH
KOMIUIEKCHBIX HOHOB KaK Mepa
WX YCTOWYHBOCTHU

OIlK-1

@PopMa KOHTPOJIA

Y CTHBIN ONpoC, peleHne 3a1a4y

Y CTHBII OonpocC, penmeHue 3a1a4y

8 OBP. DnexTpoxumus

24 4 8 12

20 1 2 17

1 OKHUCIIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
(OBP)

2 OCHOBBI AJIEKTPOXHMUH.
ITonsATHE 3IEKTPOIHOIO
MOTEHIMaNa. Y paBHEHUE
Hepacra. DnextpoxumMuueckuit
psl HAIPsDKEHUS. METaJNIOB

3 TunsI 2IEKTPOIOB.
["asibBaHWMYECKNI 3TIEMEHT.
IIpoMbIlITIEHHBIE HICTOYHUKHU
TOKaA.

4 Onexrponus. Buasl
anekTposnsa. 3akoHbl Dapajes.

5 Koppo3zus metannos.
Bunel koppo3uu (xumuyeckast u
aneKTpoxuMudeckas). Criocoosl
3aIUThl OT KOPPO3UHU

OIIK-1




®opMa KOHTPOJIA

VYcTHBIM onpoc, penieHue 3ajaady,

VYeTHBII Oonpoc, peleHue 3a1a4y

JIOKJIa]IbI
2 pa3nes Heoprannueckasi XuMus 16 2 6 8 20 1 2 17
16 2 6 8 20 1 2 17

1 Mertamnsl. Ilonoxenue B

MEePUOINYECKOIN CUCTEME.

OO01mmas xapakTepuCcTHKa. + + + + + +

CriocoObI MoTy4YeHUsI.

CsoiictBa. CIuiaBbl
9 XUIMHUSL SICMCHTOR 2 HemeTaiisl. }TonoxceHHe B OIK-1

MEPUOIUYECKON CUCTEME.

duznyeckue 1 XUMHUUECKHE + + + + + +

cBoiictBa. CiocoObI

MOJTyYEHUSI.

3 CBolicTBa COJISTHOM, a30THOM,

CEpHOM KHUCJIOT B PA3JIUYHBIX + + + +

KOHIICHTPAIIUSAX.
dopMa KOHTPOJIS KOHTpOJIbHAs padoTa, TOKJIa b KOHTpPOJIbHAS paboTa, TOKIIa b
HpomewyTounas JK3amMeH Ix3amMeH OIIK-1
aTrecTranms
Ayautopusix u CPC 144 28 44 72 171 6 12 153
Ix3aMeH 36 9
HToro uacon 180 180
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5 OOpa3oBaTte/ibHbIE TEXHOJIOTHH

C nenbto oOecrieueHus: pa3BUTHSL Y 0OyYarolIerocs HABBIKOB KOMaHJHOM paOOThI,
MEXKINYHOCTHOW KOMMYHHUKAIIMU, TIPUHATHS PEIICHUH, JHUISPCKUX KadecTB, B
cootBercTBUM ¢ TpeboBanusmu PI'OC BO mno wnampaienuto noaroroBku 35.03.07
TexHomoruss TPOW3BOJACTBA H MEPEpadOTKH  CETbCKOXO3IUCTBEHHOW IMPOIYKIUH,
peanm3anys KOMIETEHTHOCTHOTO TIOIX0/a MPeayCcMaTpUBaeT IMIMPOKOE UCTIOIb30BaHUE B
00pa3oBaTeNbHOMN NEATEILHOCTH aKTUBHBIX M MHTEPAKTUBHBIX (POPM MTPOBENCHUS 3aHATUN
(BkTrOUass TpU HEOOXOJUMOCTH TIPOBEICHUE WHTEPAKTHBHBIX JICKIIMH, TPYMITOBBIX
JTUCKYCCUHM, POJIEBBIX WTP, TPEHUHTOB, aHAN3 CHUTYyallMd W WMUTAIMOHHBIX MOJCIICH,
MpPETNoIaBaHie JTUCIUIUIMH (MOaysei) B (opMe KypcoB, COCTaBIEHHBIX Ha OCHOBE
PE3yNhTAaTOB HAYYHBIX WMCCIEAOBAHHM, MPOBOAUMBIX AKaTeMUel, B TOM YHCIIE C YIETOM
PETHOHATBHBIX OCOOCHHOCTEH MPO(heCCHOHATBHOW ESITCIBHOCTH BBITYCKHUKOB U
noTpeOHOCTe paldoTojaTesneil) B COUYETAaHUU C BHEAYJUTOPHOW pabOTOM C IENbIO
dbopMupoBaHUS U Pa3BUTHS MPO(HECCUOHATBLHBIX HABBIKOB 00YYaIOIIUXCSI.

Hcnonp3yembie B yueOHOM TpoLiecce HHTEPAKTHBHBIC H AKTHBHBIC
00pasoBarebHbIC TEXHOJIOTUN
Howmep NPaKTHYECKUE 3a- | J1abopaTopHbIE Beero
TEMBbI JICKINH
HATHS 3aHATHS
dhopma Yachl dhopma qachl dbopma | yacel
1,3,56,7 nekuus-oecena 4 - - - - 10
JeKIIHs-
2,4,8,9 " 10 : - : : 8
Hpe3eHTaIHs
Htoro B wacax (% K 00IeMy KOJIMYECTBY ayTUTOPHBIX YaCOB) 18 (25,0 %)

6 YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE 00ecrieuyeHre JUCHUTJINHbI

a) IepevYeHb OCHOBHOM JIMTEPATYPhI, HEOOXOAUMOM JJIsI OCBOCHUS TUCIIUILIH-
HBI

1. BoctpukoBa H.M., Koponesa I''A. Xumus: YueOHoe nocobue.- KpacHospck:
CDYVY, 2016. 136 c.: ISBN 978-5-7638-3510-6 - Pesxum moctyma:
http://znanium.com/catalog/product/968024

2. Tuxonos, I'. I1. O6mas xumus. Yacte 3 [DnekTpoHHBIH pecypc] : YueOHOoe
nocooue s CaMOCTOSITEIbHOM MOATOTOBKH CTyIeHTOB / I'. I1. TuxoHOB U 1p.
- M. : MT'ABT, 2010. - 200 c. - Pexxum goctyna: http://znanium.com/

3. Tuxonos, I'. I1. O6mas xumus. Yacts 2 [DnekTpoHHbIH pecypc] : YueOHoe
nocoOue st CaMOCTOSTENbHOM MOATOTOBKU cTyneHTOB / . I1. TuxoHOoB. - M. :
MI'ABT, 2007. - 324 c. - Pexxum poctyna: http://znanium.com/

4. TuxoHos, I'. I1. O6mast xumus. Yacts 1 [DnexkTporHbIN pecypc] : YueOHoe
nocoOue st CaMOCTOSTEIHHOM MOATOTOBKU cTyneHTOB / . I1. TuxoHoB. - M. :
MI'ABT, 2006. - 192 c. - Pexxum goctyna: http://znanium.com/

5. OcHoBslI 00111€# U (puznyeckoit xumun: YuedHoe nocodue / B.B. Epemun, A .S1.
bopmiesckuii. - Jlonronpyausiii: Matemnekr, 2012. - 848 c.: 70x100 1/16. (me-
periet) ISBN 978-5-91559-092-1, 1500 »k3. - Pexxum noctymna:
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http://znanium.com/catalog/product/968024

http://znanium.com/catalog/product/365086

0) mepeyueHb TONOTHUTEILHON TUTEPATYPBI

6. Ucropus xuMuu ¢ IpeBHEHIMX BpeMeH 70 koHIa XX Beka. B 2-x 1.T. 1:
VYyebnoe nocodue / U.5. MutroBa, A.M. Camoiinos. - Jloaronpyausiii: Mn-
TesuiekT, 2012, - 416 c.: 70x100 1/16. (neperier) ISBN 978-5-91559-130-0,
800 7K3. - Pexxum pocrtyma: http://znanium.com/catalog/product/401788

7. XuMHUYECKHEe CBOICTBA HEOPTaHMYECKHX BelIecTB: YueOHoe nmocodue / P.A.
Jluaun, B.A. Monouxko, JI.JI. Aaapeesa; [lox pen. P.A. Jlununa. - 6-e usm.,
ctep. - M.: APTAMAK-MEJIMA: HUIT UHD®PA-M, 2014. - 480 c.: 60x90
1/16. (mepernet) ISBN 978-5-00024-015-1 - Pexxum nocrymna:
http://znanium.com/catalog/product/449113

8. INTamesckas, H. B. Xumusa. Yueono-meroandeckoe nmocooue / H. B. TTamies-
ckad, 3. M. Axpumenko, B. E. Axpumenko. - 2-e u3zf., nepepad. u Jo1. -
Kpacunonap: KCOU, 2014. - 213 c. - Pexxum noctymna:
http://www.znanium.com

9. Kak 1 nmoueMy NpoucXosiT XUMHUYECKUE PEAKIIUU. IJIEMEHThl XUMUYECKON
TEPMOJMHAMHUKU U KUHETUKHU: YueOHoe nocodue / Jleencon M. A. - Jlonro-
npyausiii: Uatemnexr, 2010. - 224 c.: 60x90 1/16 (O6noxka) ISBN 978-5-
91559-042-6 - Pesxxum noctymna: http://znanium.com/catalog/product/367195

B) IEpEUYEHb YUEOHO-METOAMUYECKOT0 00ECIEUEHUS 1JIs1 CAMOCTOSITENIbHOM pa-
00THI 00YUAIOIINXCS IO TUCIUILIMHE

10.AnexceeBa E.M. u ap. Xumusa. O6mas xumus. Yacts |. — Kypran: U3a-Bo
KI'CXA, 2013. - 80 c. (104 3k3.)
11.AnekceeBa E.W. u np. Xumus. Heopranmueckass xumusa. Yacte |l. — Kypras:

Nzn-Bo KI'CXA, 2013. — 46 c. (102 5k3.)

12.CepoxypoBa HO.JI. Xumusi: mMeTonuyeckue yKazaHHsl MO CaMOCTOSTEIHHOU
pabote ctyaeHTOB (3aouHas gopma oOyuenus). - Kypran, 2017 (Ha mpaBax
PYKOIIHCH).

13.CepokypoBa HO.JI. Xumusi: mMeTonuyeckue yKazaHHsl MO CaMOCTOSTEIHHOU
pabote cryaeHTtoB (ouHasi ¢opma oOyuenwmsi). - Kypran, 2017 (ma mpaBax
PYKOIIHCH).

14. CepokypoBa FO.JI. Xumus: yue6Hoe mocodbue. - Kypran, 2017 (Ha mpaBax
PYKOIIUCH).

I') IepevYeHb PeCypCcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHON CETH
«HTEpHETY
15.MudopmanimoHHbIN CalT 10 XUMUU [DNEKTPOHHBIN pecypc] : [odull. calt]. —
ONeKkTpoH. TeKcT. naH. — Pexum moctyna: http://www.alhimik.ru/ .— 3arm. ¢
IKpaHa
16.0OcHOBBI xuMuU [DNEKTPOHHBIN pecypc] : [odwull. calT]. — DIEKTPOH. TEKCT.
naH. Pexxum pocryma: http://www.hemi.nsu.ru/ .— 3ari. ¢ 3xkpaHa
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17.9nexTpoHHO-0MOIMOTEeYHasT cUcTeMa «3HAaHUYM» [DJIEKTPOHHBIM pecypc|
[oduil. caiit]. — DIeKTpoH. TeKCT. AaH. — Pexxum goctyma: http://znanium.com/

— 3ari. ¢ ’KpaHa

1) niepeyeHb NHHOPMAITMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MTPU
OCYIIECTBJICHUHN 00pa30BaTEIBLHOTO MPOIEcca MO TUCHUILIIMHE, BKITI0Yast
nepedeHb MPOrpaMMHOTo obecreueHrs U HHHOPMAITMOHHBIX CIIPABOYHBIX

CHUCTEM

18.Microsoft Windows Professional 7 Ne 46891279 or 12.05.2010
19.Microsoft Office 2007 nunensus Ne 44414519 ot 19.08.2008
20.Kaspersky Endpoint Sekurity mumensus Ne 1752-170320-061629-233-81 or

21.03.2017

7 MartepuajJbHO-TEXHUYECKOE o0eceYeHue I CIUTITHHbI

HaunmeHoBaHue cienmuaIbHBIX* MOMe-
IEHUI U MOMEelIeHN i TJI CaMOCTOS-
TeJbHOI padoThI

OCHAIIEHHOCTH CHIENMAJLHBIX IOMEIEHNH 1 110~
MelleHUH VIS CaMOCTOSATEIbHOM PadoThI

YyeOHasi ayautopus AJsl MPOBEICHUs 3a-
HATUHN JICKUMOHHOTO THMa, ayguTopus Ne
102, 300MHKEHEPHBIN KOPITYC

Crnenmanu3upoBaHHast MeOeb: yueOHas JT0CKa, CTOJ
U CTYJI IIPETOaBaTelIsA, I0CAJOYHBIC MECTa JIJIS CTY-
neHToB. Habop 1eMOHCTpaliMOHHOTO 000PY/I0BaHMSI
C BO3MOYKHOCTBIO HCIIOJT30BAHMSI MYJIbTUMETNA:
npoektop Hitachi CP-R56, xonu-

ycrpoiictBo Virtualink Mimio XitorPC, kommsrorep
Core 2 Duo 1,8. lokyment-kamepa Aver-Vision 130.
Konouku SvenSPS 678 2 18 W

Microsoft windows Professional 7 Ne 46891279 ot
12.05.2010

Microsoft office 2007 nmuuensus Ne 44414519 ot
19.08.2008

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

VYuebHasg ayauTopus JUIs TPOBEICHHUS
3aHATUN CEMHHAPCKOrO THIIA, TPYIIIOBBIX
U UHAUBUIYAIBHBIX KOHCYJIbTALUH, T€-
KYLIEro KOHTPOJS M IIPOMEKYTOUHOM at-
TeCTaluu, JabopaTopHsl aHATUTHYECKOM
XUMMUH, aynuropuss Ne 419, rmas-
HBII KOPITYC

Crnenmanu3upoBaHHas MeOenb: yueOHas 10CKa, CTOJ
U CTYJI IpenojaBarTes, N0cagodHble MecTa Ui CTYy-
nenTtoB. JlabopaTopHoe 0060pyioBaHNE: PEAKTUBBI,
3JIEKTPOHHBIE BECHI, BECHI aHATUTUYECKUE, KPUCTaJI-
JM3aTop, JJabopaTropHas KaauibHas nedb OX-
85.Tabnu1ipbl, cXeMbl 110 HEOPTaHUYECKOW XHMHUU.

[Tomemenune 17151 CAaMOCTOSTENILHOM pado-
ThI 00YJAIOIINUXCS, YUTAITBHBIN 3a11 OUO-
nuoTeku, kaduuet Ne 216, rimaBHBIN KOP-
myc

Crnenmanmu3upoBaHHas MeOelb: ydeOHas 10cKa, 1mo-
caJlouHble MecTa JiIs cTyieHToB. KoMmmbroTepHas
TEeXHUKa ¢ moAKItoueHueM k cetu «uteprer» (3bC
«Znanium.comy, 9bC «AgriLiby», Hayunas 6u6nmo-
teka «¢cLYBRARY.RU») u ob6ecnieuenuem nocrymna B
JIEKTPOHHYIO 00pa30BaTeNbHYIO Cpeay AKaIeMUN.
CrneuunanbHas yueOHasi, yueOHO-MeTOANYECKas U
Hay4Has JIUTepaTypa

Microsoft windows Professional 7 Ne 46891279 ot
12.05.2010.
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Microsoft office 2007 nmunensus Ne 44414519 or
19.08.2008 Kaspersky Endpoint Sekurity mumensust
Ne 1752-170320-061629-233-81 ot 21.03.2017

[Tomemienue st xpaneHust v npodunak- | CrnenuanuzupoBaHHas Mebenb: cremtaxu. Cepsep
THYECKOro 00caykuBanus yueonoro 06o- | IntelXeonE5620, IntelPentium 4 - 7 mrr., IntelCore 2
pynoBanusi, kabunetr Ne 110a, riaBHbIi QuadQ 6600 — 3 mT.

KOpITyC Microsoftwindowsserver 2008 numen3us Ne
48249191 ot 18.03.2011, Ne 45385340 ot
22.04.2009, Ne44414571 ot 19.08.2008.

Microsoft office 2007 Ne44290414 ot 17.07.2008.
Kaspersky Endpoint Sekurity mumensusNe 1752-
170320-061629-233-81 ot 21.03.2017

8 Ouenounble cpeacTBa ISl MIPOMEKYTOYHOM aTTECTAIUN 00y4AIONIUXCSH
10 AMCHUIUINHE (mMpuJioxKeHue 1)

@oH/ OILICHOYHBIX CPEACTB JJIsi TMPOBEIACHUSI TEKYIIEro KOHTPOJS |
MPOMEKYTOUHOM aTTecTaluy 00yJaroOUMXCs MO AUCIUIIIUHE « XUMUS» MPeICTaBICH
B [Ipunoxenun 1.

9 MeToanuyeckne yKa3aHUus sl 00y4aromuxcsi 1o 0CBOEHUIO
TUCHUIUIAHBI (MOIYJIs1)

[InanupoBaHue U OpraHU3alMs BPEMEHH, HEOOXOAUMOr0 Ha OCBOCHHUE TUCIIH-
el (Moaynst), npegycmarpuBaercss GI'OC u y4eOHBIM TJIIAHOM JIMCUMILIIUHBI.
O0BEM "acoB U BUABI y4eOHOM paboThl IO Popmam OOydeHUsT pachpe/iesieHbl B pa-
Ooueii mporpamMme AUCIUTIIMHGI B 11.4.2.

[To muctunnmHe «XuMHS» 00pa3z0BaTEIbHOM MPOrPAMMON MPETyCMOTPEHO
IPOBEJCHUE CIEAYIONIMX 3aHATUH: JIEKIWH, JIaDOpAaTOpPHBIE 3aHATUSA, TPYIIIOBBIC
KOHCYJIBTAIIMH, CAMOCTOSITEIbHAS pab0Ta 00y4YarOIINXCA.

Jlexuuu nperycMaTpuBaloT nepeaavy yudeOHol nHpopMalny npenojaBaTeieM
oOyuaromumcs. 3aHATHs JIEKIMOHHOTO TUIA BKIIIOYAIOT B ceOs JIEKIUU BBOJHBIE,
yCTaHOBOYHBIE (110 3a04HOM (hopMe OOydeHUsI), OpJAUHAPHBIE, 0030pPHBIC, 3aKIIIOUH-
TEJIbHBIE.

Ha nexuusx ucnoyib3yroTcsl CIeAyIOlMe HHTEPAKTUBHBIE U aKTUBHBIE (DOPMBI
Y METOJIbl OOYUEHHSI: JIEKIIUU-TIPE3CHTAIUH.

KoHcnekTupoBanue JeKUuid — CII0KHBIA BUJT BY30BCKOM ayJAMTOPHOM padoTHI,
MPEANnosaraloliiii UHTEHCUBHYIO YMCTBEHHYIO JE€ATEIbHOCTh CTyAeHTa. KoHcmekT
SBJIAETCS TIOJIE3HBIM TOI/A, KOTJIAa 3a[IMCAHO CaMO€ CYILIECTBEHHOE M CJIEJIaHO ATO Ca-
MuM oOyuatomumcsi. He Hajo cTpemMuTbes 3amucarh JOCIOBHO BCIO JEKIUIO. Takoe
«KOHCIIEKTUPOBAHUE» MPUHOCUT OOJIbIlE Bpeaa, ueM moib3bl. Llenecoobpa3Ho BHa-
yaJjie IOHSITh OCHOBHYIO MBICIIb, U3J1araeMylo JIEKTOPOM, a 3aTeM 3anucarhb ee. JKena-
TEJIbHO 3aIKUCh OCYIIECTBISATh HA OJJHOM CTPAHMIIE JTUCTA WIM OCTAaBJISAS OIS, HA KO-
TOPBIX MO3JHEE, MPU CAMOCTOSATEIBHON paboTe ¢ KOHCIEKTOM, MOXHO Clenarh J10-

ITOJHUTCIBHBIC 3allMCH, OTMCTUTH HCIIOHATHBIC MECTA.
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KoHcriekT nekmuu mydie moapasnessTh Ha TYHKTBI, COOJ0as KpacHYIO
CTPOKY. DTOMY B OOJBIION CTENEHH OYAyT ClIOCOOCTBOBAThH BOIIPOCHI IJIaHA JIEKIIUH,
npeiokeHHbIe npenoAaBaTensm. Cienyer oOpaniaTh BHUMaHUE Ha aKIEHThI, BBIBO-
JIbI, KOTOPBIE JIeNIaeT JIEKTOp, OTMeuass HauboJee BaKHbIE MOMEHTHI B JIEKIIMOHHOM
MaTepHuayie 3aMEUaHUsIMU «BAXKHO», «XOPOIIO 3aIOMHUTHY U T.I. MOXKHO JenaTh 3TO
U C TIOMOIIIBIO PA3HOIBETHBIX MAPKEPOB WM PyUeK, MOUEPKUBAs TEPMUHBI U OIpe-
JIEICHUSL.

[{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIeHHH, a00peBHra-
Typ ¥ cuMBOJIOB. OJTHAKO MpHU JalbHEHIIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTy4YIlle
3aMEHHUTH OOBIYHBIMU CJIOBAMH JIJIsi OBICTPOTO 3PUTEIILHOTO BOCIIPHUSTHUS TEKCTA.

PaboTasg Hajg KOHCIIEKTOM JEKIMHM, BCErga HEOOXOIMMO HCIIOJIL30BaTh HE
TOJIbKO YYEOHHMK, HO U Ty JHUTEpaATypy, KOTOPYIO IOMOJIHHUTEIBHO PEKOMEHJIOBAT
aexTop. IMeHHO Takasi cepbe3Hasi, KpOormoTiauBas padboTa ¢ TEKCTOM JEKIIUH TO3BOJIUT
rIIyOOKO OBJIAIETh TEOPETUUECKUM MaTEPHATIOM.

JlabopaTopHbIe 3aHATHS MPOBOAATCS JIJISl YTITyOJI€HHOTO U3yUYEeHUSI CTYJCHTaMU
OTIPEJICTICHHBIX TEM, 3aKPEIUICHUS W TMPOBEPKU IMOJYyUYEHHBIX 3HAHHM, OBJIAJICHUSA
HABBIKAMH MPOBEJEHUS J1a00paTOPHOM PabOThI, CAMOCTOSATEILHON pabOTHI.

[ToaroToBka K J1aGOpaTOPHOMY 3aHATUIO HAYMHAETCS] MOBTOPEHUEM TEXHUKHU
0e3omacHOCTU TP paboTe C pa3IMYHBIMH BEIIECTBAMH, 0OCYKICHUEM HIOAHCOB Jia-
OopaTtopHOll pabOThl IO COOTBETCTBYIOIIEH TEME, O3HAKOMIIEHUEM C NEPEYHEM pe-
KOMEHJIOBaHHOM JTUTEpaTyphl. 3aTeM CIEAyeT MPOBEACHUE JJA0OPATOPHBIX ONBITOB B
COOTBETCTBHH C MPABWJIAMU TEXHUKH O€30MTaCHOCTH. 3aBEPIIAIONIAM TAIIOM 3aHITHS
aBisieTcsa odopmieHUE JTabOPaTOPHOTO KypHaia W 3aluTa J1abopaTOpHOU paboTHI,
3aKJTFOYAIONIASACS B MPABHJIBHOM COCTAaBJICHUM YPAaBHCHHM XWMHWUYECKHX PEAKIUA U
I'PaMOTHOM (POPMYITHPOBKE BHIBOJIOB.

JIaGopatopHoe 3aHSATHE SBISIETCS NEHCTBEHHBIM CPEICTBOM YCBOEHHS Kypca
xumMud. CTyAeHTHI, MOJYYUBIINE HA 3aHATUH HEYJOBJICTBOPUTEIHHYIO OIICHKY, a
TaK)Ke TPOITYCTUBIITNE €ro MO JH00i MpuirHe, 0053aHbl 0TPabOTaTh BOSHUKIIIKE 3a-
noJpkeHHOCTH. 1o uToraMm m1abopaTOPHBIX 3aHATUN CTYICHT IMOJYYaeT JOMYCK K JK-
3aMEHY.

Jlyist opranuzary paboThl MO MOJATOTOBKE CTYACHTOB K JJAOOPATOPHBIM 3aHSATU-
M TIpernojiaBaTesieM pa3padoTaHbl CIETYIONINE METOINYECKUE YKa3aHUS:

1. AnexceeBa E.M. u gp. Xumusa. O6mas xumusg. Yacte |. — Kypran: U3a-Bo
KI'CXA, 2013. - 80 c. (104 3k3.)
2. AnexceeBa E.M. u ap. Xumus. Heoprannueckas xumus. Yacte Il. — Kypran:

N3a-Bo KI'CXA, 2013. — 46 c. (102 5k3.)
3. Cepoxyposa HO.JI. Xumusi: yue6Hoe nocodue. - Kypran, 2017 (na npaBax py-
KOITHCH).

9.2 Meroauyeckue YKa3aHHs M0 OPraHU3alMU CAMOCTOATEIbHOI padoThl
CTYJAEHTOB

CamocrosiTenpbHas paboTta siBIsieTcss OoJjiee MPOMYKTUBHOW U 3 (PEKTUBHOM,
€CJIM TPABWJIBHO HCHOJIB3YIOTCS KOHCynbTanuu. KoHcymnbTarusi — onHa w3 ¢Gopm
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yaeOHOoM paboThl. OHa IpeTHa3HAYCHA JIJIs1 OKA3aHUS TIOMOIIY CTYJCHTaM B PEIICHUH
BOIIPOCOB, KOTOPHIE MOTYT BO3HUKHYThH B IMPOIIECCE CAMOCTOATEIbHOU padoThl. [1pu
CaMOCTOATENbHON paboTe OO0JbllIoE BHUMAHUE HY)KHO YIENsATh paboTe ¢ mepBOHMC-
TOYHUKAMHU, JIOTIOJHUTEILHON JTUTEpaTypoi, yueOHOM IUTepaTypOi.

CamocrosiTenbHasi padoTa CTYJEHTOB OOBIYHO CKJIAJBIBAETCS M3 HECKOJIBKUX
COCTABJISIFOIIUX

- paboTa ¢ TeKCcTaMH: Y4eOHHKaMH, IOMOIHUTEIbHON JUTEpaTypod, B TOM
YHUCJIe MaTepuaJaMy MHTEPHETA, a TAKKe TPOopadOTKa KOHCIEKTOB JIEKLUT;

- oopmiieHHE J1a00PaTOPHOTO KypHaJa, COCTaBIeHHE TpadUKOB, TAOIHII,

- IOATOTOBKA K 3K3aMEHY HEITOCPEICTBEHHO MEPE] 3aHATUSIMH.

Dk3aMeH — (opMa MPOBEPKU 3HAHUW CTYIEHTOB IO H3ydyaeMoMy Kypcy. OH
MO3BOJIAET OOOOIMIUTh M YIIyOUTHh NOJMYyYEHHBIC 3HAHUS, CUCTEMATU3UPOBATh U
CTPYKTYPHPOBATh UX. | 'OTOBSICH K 3K3aMEHY, CTYyIECHT JOJDKEH €lle pa3 MPOCMOTPETh
MaTepHaibl JEKIIMOHHBIX U J1a00paTOPHBIX 3aHATUHN, TOBTOPUTH KIIOYEBBIE TEPMUHBI
U TIOHATHS, AaThl U paMmIuK y4eHBIX. JIJis yCHenrHoro NoBTOPEHUs paHee U3ydeH-
HOT0 MaTepuajla MO>KHO UCIOJIb30BaTh CXEMbI M TaOJIMIIbI, TO3BOJIAIOIINE CUCTEMA-
TU3UPOBATH JJAHHBIE.

JUji opraHu3anuy caMOCTOSITENIbHOM pabOThI CTYIEHTOB [0 OCBOCHUIO AMCIIH-
TUTMHBL « XUMHUSD) TPENoiaBaTesieM pa3padoTaHbl CIAEAYIONIUNEe METOJUYECKUE yKa3a-
HUS:

1. CepokypoBa HO.JI. Xumwusi: MeToAMYECKHE YKa3aHHUS MO CaMOCTOATEIbHOU
pabote ctyaeHTOB (3aouHast ¢opma oOyuenust). - Kypran, 2017 (Ha mpaBax
PYKOIIUCH).

2. CepokypoBa HO.JI. Xumus: METOOUYECKHE YKa3aHUS MO CaMOCTOATEIbHOU
pabore cryaeHTtoB (ouyHas ¢opma oOyudenus). - Kypran, 2017 (Ha mpaBax
PYKOIIUCH).

10 JIncT u3menenuii B padoyeil nporpamme

O0s13aTenbHON COCTABJAIONIEH YacThiO paboyell MporpaMMbl SIBJISETCS JUCT
OOHOBJIEHUSI paboyell MporpaMMbl JUCHUIUIMHBI, KOTOPBIA PpAaCIONOXKEH B KOHIE
paboueit nporpammsl (IIpunoxenue 2).
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IIpunoxenue 1
denepanabHOE rOCYJaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO
oOpazoBanus «Kypranckast rocyapCTBeHHAs CEJIbCKOXO3AMCTBEHHAS aKaJIeMUsI UMEHU
T.C. ManbueBay
Kadenpa 6uosioruu u BeTepuHapuu

O®OH/I OLIEHOYHbLIX CPEACTB

XUMUHA

Hanpasnenue noaroroBku — 35.03.07 TexHosiorust npon3BOJCTBA U IEPEPAOOTKU

CEJIbCKOXO3SIMCTBEHHOW MPOIYKIUH

HanpaBnenHocTs nporpaMmsl (mpo¢uis) — XpaHeHue U nepepadoTka

CEJIbCKOXO03SIMCTBEHHOU MPOAYKIIUU

KBanudukauus — bakanasp

JlecHUKOBO
2019

17



1 O0uue mos10:xxeHUs

1.1 ®oHA OIEHOYHBIX CPEACTB MpEAHA3HAYCH I OICHKH pPEe3YyJIbTaTOB OCBOCHUS
JUCHUIUIMHBL  «XHUMHSD» OCHOBHOWM oOpa3oBarenbHOi mporpammbl  35.03.07 Texnosorus
MIPOU3BOJICTBA U MEPEPAOOTKH CEIHCKOXO03IHCTBEHHOM MPOTYKITHH.

1.2 B xoie ocBOEHUS AUCHMILTUHBI «XHUMHUS» UCHOIB3YIOTCS CIEAYIONINE BUABI KOHTPOJIS:
BXO/JIHOW KOHTpPOJIb (CPOK MPOBEJICHUS — IMEPBOE JIAOOPATOPHOE 3aHATHE), TEKYIIUM KOHTPOIb U
npoMmexxyTouHas arrectanus (1 cemectp - ounas ¢gopma oOyuenus u 1 xypc - 3aounas dopma

o0y4deHus).

1.3 (DOpMOﬁ HpOMeX(YTOqHOﬁ arrecraguu 1o JUCHUIININHE «XUMHS» IBISETCS YK3aMEH.

2 IlepeyeHb KOMIIETEHUHMH ¢ YKa3aHHEM 3TanoB HX (opMHUpPOBaHHS B Ipolecce

O0CBOCHHSA 00pa30BaTEJIbHOI NPOrPaMMBbI

Ko HaunmenoBanmne O1leHOYHOTO CPEICTBA
KoHnTtponupyemslie pa3aeisl, TEKYIIUHA KOHTPOJIb
KOHTPOJIUpYeE- MIPOMEKYTOYHA
TEMBI . 3a04Has
MOH ouHasi popma s
JUCIAILINHEI (opma
KOMIIETEHIIUH 00y4eHMs arTecTanus
00y4eHUsT
3aJlaHus
3aJaHMs TS TUIs
KOHTPOJILHOM | KOHTPOJILHO
a00THI 1 paboTHI
1 OcHOBHBIE MOHATHS U P ’ p ’
BOIIPOCHI J1JI5 BOIIPOCHI
3aKOHBI XxuMHMH. Kiraccel BOIIPOCHI
OIIK-1 YCTHOT'O JUISt
HEOPTraHUYECKUX K 9K3aMEHY
o orpoca, YCTHOT'O
COeTMHEHH I
3aJa4H, ompoca,
JIOKJIaAbI 110 3aJ1a4H,
Temam 1, 7 JIOKJIaabI 10
TemMam 1, 7
BOIIPOCHI IS
CTHOTO
2 Crpoenue aToma. Y
[lepuonuueckuii 3aKOH H onpoca, BOIIPOCHI BOIIPOCHI
P OIlIK-1 3a/1a4y, P P
nepuonyecKas cHcTeMa K 9K3aMEHY K 9K3aMEHY
.. Menneneena JIOITAZIBL TTO
o temam 4-6, 10,
12
BOITPOCHI BOITPOCHI BOITPOCHI
3 XumMmuueckas CBI3b OIIK-1 P P P
K 9K3aMEHY K 9K3aMEHY K 9K3aMEHY
BOIPOCHI JJIs
4 Xumnueckas OIK-1 YCTHOI'O BOIIPOCHI BOIIPOCHI
TEPMOJIMHAMHKA ompoca, K 9K3aMEHY K 9K3aMEHY
3aJjaun
BOIIPOCHI
BOIPOCHI JJIs i
5 OCHOBBI XUMHYECKOH YCTHOTO BOIPOCHI
OIlK-1 YCTHOTO
KnHeTuku. PaBHOBecHe ompoca, K 9K3aMEHY
ompoca,
3aJ]aun
3aJ]aun
BOIPOCHI JJIs BOIIPOCHI
BOITPOCHI
6 PacTBOpSHI OIlK-1 YCTHOTO JUTSt
K 9K3aMEHY
ompoca, YCTHOTO
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3aJa4H, ompoca,
JIOKJIaAbI 10 3a1a4M,
Temam 2, 14 IOKJIAIBI 110
TemaMm 2, 14
BOITPOCHI
BOIIPOCHI JJIs i
7 KoMmiekcHbIe CTHOT'O BOITPOCHI
OIIK-1 y YCTHOTO P
COEIMHEHHUS ompoca, K 9K3aMEHY
ompoca,
3aJa4n
3aJa4n
BOIIPOCHI
BOIIPOCHI JJIS i
YCTHOTO
ompoca YCTHOTO BOIIPOCHI
8 OBP. Dnekrpoxumus OIIK-1 poca, orpoca, P
3aJ1a4H, K 9K3aMEHY
3aJ1a4H,
JIOKJIabI 110
JIOKJIaIbI 11O
TemMe 9
Teme 9
3aJaHMs
3aJaHMs I .
KOHTPOJBHOU
a00ThBI KOHTPOJIBHO BOIIPOCHI
9 XuMus 31€eMEHTOB OIlK-1 p ’ 1 paboThI, P
JIOKJIabI 110 K 9K3aMEHY
IOKJIaJbI 110
TemaMm 3, 8, 11,
13 15 TeMaM 3, 8,
' 11,13, 15

3 TumnoBble KOHTPOJIbHbIC 3aJaHMs (He00OXoAMMBbIEe IS OLEHKH 3HAHUH, YMEHWI,
HAaBBIKOB M (WIN) ONbITA JAeATEJbHOCTH, XapakTepusywume 3Tanbl (POPMHPOBAHUSA
KOMIIETEHIHii B po1ecce 0CBOEHHUsI 00Pa30BaTe/ILHOM MPOrpaMMbl)

3.1 OI_[CHOLIHLIC CpeAcCTBaA IJII BXOAHOT'O KOHTPOJIA (HO TEMaM HIIN pa3zlenaM)

BxoHOI KOHTPOJIb MO JUCHUIUIMHE «XHUMUS» TPOBOIUTCS B (popMe KOHTPOIBbHOM paboThl
C IIETIBIO BBISIBJICHHUS 0a30BBIX 3HAHUH, C(OOPMUPOBAHHBIX B MPOIIECCE TOIYIECHHUS CPETHEr0 O0IIEro
o0Opa3oBaHusl.

KommuiexT 3aganuii U1 KOHTPOIbHON paboThI
Bapuanr 1
3amanne 1 CKOJIBKO MOJIEH COCTABIISIFOT U CKOJIBKO MOJIEKYJI coJiepKaT 22 2 yrieKUcIoro raza?
3ananue 2 PaccuuTaiiTe MOJIsIpHBIE MacChl (B 2/M0b) JUISL: alleTUIIEHA; CEPHOM KUCIIOTHI; Cyiibdara
QITIOMUHUS.
3ananue 3 PaccraButh K03()(PULIMEHTHI B ypaBHEHHE XMMUYECKON peaKIui METOJJOM 3JIEKTPOHHOTO
OanaHca:
PbS + HNO3; — S + Pb(NO3), + NO + H,0.
3ananue 4 Bolunciaure mMaccy HUTpaTa aMMOHMS, €CJIM M3BECTHO, 4TO Macca pactBopa 250 T, a
MaccoBas 1oid Bemectsa — 10%.
Bapuanr 2
3ananue 1 Kakoii 00beM npu HOpMaIbHBIX YCIOBUSAX 3aHUMAIOT 1,5 mone metana?
3ananue 2 Paccunraiite MONsipHbIE Macchl (B 2/M0/1b) JUISL: YKCYCHOM KHCIIOTBI; Q30THOM KHUCIIOTHI;
XJIOpU/Ia aMMOHHUSL.
3aganne 3 PacctaButh KOX(QQHUIMEHTH B YPaBHEHHUH XUMHUECKOM peakIUH MEeTOJ0M
AJIIEKTPOHHOTO OanaHca:
KMnO,4 + H,SO,4 + Kl = I, + K;SO4 +MnSO,4 + H,0.
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3ananue 4 Bpluuciure Maccy XJopuaa Kaius, €ClIM H3BECTHO, 4YTO Macca pacTBopa 260 1, a
MaccoBas I0Jis BemecTsa — 8%.
Bapuanr 3
3aganue 1 Paccuntath Maccy 22 J1 BOJIOpO/ia MPU HOPMAIbHBIX YCIOBUSIX?
3amanue 2 Paccuuraiite MonspHbIE Macchl (B I/MONb) Ais: O€H30ia; MepMaHTraHaTa Kajus;
neHTaruapara cyjibpara Meu.
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUYECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oamanca:
P + HNO3 + H,O — H3PO, +H,0.
3aganue 4 Bprunciure Maccy BelecTBa, €Clid U3BECTHO, 4TO Macca pactBopa 250 r, a MaccoBas
nonst Bermecta — 10%.
Bapuant 4
3ananue 1 Kakomy KoJInM4ecTBy BellecTBa COOTBETCTBYeT 1,2 10*aromoB a3ora?
3aganne 2 Hassate cinemyrommue BemtectBa: NH4Cl, H,SO4 H3PO4 KyCOsz, Na O, H,S, AloSs,
KHCOj3, NaHSO,4, NaH,PO,4; NazPO4; NaH,PO4; AI(OH)NO3; Na,SO3, NaClIO.
3ananue 3 PaccTaBuTh KO3 PUIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
Oananca:
H3AsO3; + KMnO,4 + H,SO4 — H3ASO4 +MnSO,4 + K,SO4 + H,0.
3ananue 4 K 60 r 20% pactBopa conbl qo6aBwin 20 r BoJbl. Beruucnure MaccoByro 107110 COJbI B
HOBOM pPacTBOpE.
Bapuanr 5
Bananue 1 B kakom kommdectse Bemectsa cogepxutcs 1,8-10% aromos memn?
3amanue 2 Hamwucate (¢GopMynbl CleQylOIIMX COJEH: OCHOBHOTO KapOoHara MarHus;
murupodocdara kamus, Tuapocyiibdara Kamus; cyabpuTa Kanus, Cyab(uaa aTroOMHHAS, HATPATa
aMMOHUS1, HUTPUTA HaTpus, ruapokcua xesesa (I), okcuna yraepona (1V).
3ananue 3 PaccTaBuTh K03()PUIMCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oamanca:
KJ + HNO, + H,SO4 — NO + J, + H,0.
3ananue 4 Jlyig npuUroToOBICHUS paccolia MPU COJICHUU OrypiioB Ha 1 11 Boxbl TpeOyercs 60 T comu.
Ornpenennute MacCoBYIO JIOJIIO COJTU B PacTBOPE.
Bapuanr 6
3amanne 1 Hanmumure ypaBHEHUS B3aUMOJICUCTBUS CIEAYIOMIMX BEIIECTB M HA30BUTE MOJIYYCHHBIC
COJIU:
a) Al(OH);3 + SO, =;
6) Ba(OH), + NO, =;
B) Fe(OH)3 + SO3 =;
r) Ca(OH); + CI,0 =;
1) Ca(OH)2+N,0s5 =;
¢) Mg(OH); + CI,03 =.
3amanre 2 CKOJBKO JUTPOB BOJOPOJAA BBIACIUTCS MpU B3auMoAeHCcTBUU 20 T IMHKA C COJSTHOM
KHCJIOTOM MPU HOPMAJIbHBIX YCIOBUSX?
3amanne 3 PacctaButh KO3(G(GHUIIMEHTH B YpaBHEHNE XUMUYECKON PEaKIIUU METOIOM AJIEKTPOHHOTO
Oananca:
Na,S + NaNO, + H,SO, — S + NO + NaSO,4 + H-,0.
3ananue 4 Boluucnure MaccoBYIO JIOJNIO caxapa B pacTBOpE, coJepikaileM Boay maccoil 250 r u
caxap maccou 50 .
Bapuanr 7
3aganue 1 Hanummre ypaBHEHHS B3aUMOJEUCTBHUSA CIEIYIOMINX BEMIECTB U HA30BUTE MOJTYYEHHbIE
COJIU:
a) Ba(OH)z + N,O3 =;
6) Bi,O3 + HNO3 =;
B) NaOH + Cl,07 =;
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r) P,0Os5 + Cal =;
I[) Ca(OH)z + Cl,07 =;
e¢) Al(OH); + N,O3 =.
3aganue 2 Paccuurars macey 2,5 M KHUCJIOpOJia TP HOPMAJIbHBIX YCIOBHAX?
3ananue 3 PacctaBuTh KO3()PUIMCHTH B YpaBHEHHE XUMUYECKON PEAKITUH METOI0OM 3JIEKTPOHHOTO
Oananca:
KMnQO4 + KNO; + H,SO4 — MnSO,4 + KNO3 + K,SO,4 + H,0.
3amanne 4 BpluucauTe MaccoBYH  JOJIIO XJIOPOBOJOPOAA B PAacTBOPE COJIIHOW — KHUCIOTHI,
conepxkamiem 14, 6 r HCI u 385,4 T BozpbL.
BapuanT 8
3ananue | Hanumure ypaBHEeHUs peakluyii U AaiiTe Ha3BaHHUE MOJyYEHHBIM BELIECTBAM:
a) Mg(OH); + HCI =;
6) FE(OH)g + H3PO, =;
B) CU(OH)Z + H,SO, =;
F) Ba(OH)2 + H4P,07 =;
I[) Ca(OH)z + H3PO, =;
e) Mg(OH)Z + H4S|O4 =.
3ananue 2 CKOJIBKO aTOMOB XKeJe3a COJIEPKUTCS B KyCKe )Kelie3a Maccou 5,5 kr?
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oananca:
NaCrO, + PbO, + NaOH— Na,CrO,4 + Na,PbO, + H,0.
3ananue 4 KakoBa MaccoBas J10Jis BEIIECTBA B PACTBOPE, €CIIH JIJIsl €r0 MPUTOTOBIICHUS B3ST HUTPAT
Kaiusa Maccod 4 r 1 Boga maccou 21 1.
Bapuant 9
3ananue 1 Hanumure B OJHOM U COKpalIeHHONW HOHHOM JopMax ypaBHEHUS CIETYIOIINUX
pEaKLHiA:
a) Ca(NOs3); + K,CO3 —;
6) Na,SiO; + Ba(OH)z -,
B) Fe(OH), + HNO3 —;
r) AICI; + AgNO3 —;
1) MgCO3+HCl—.
3ananue 2 Beruncnaute maccy Menu, coaeprkaiieiicsa B 444 r kapboHaTa Meu.
3ananue 3 PaccTaBuTh K03 PUIIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METO/IOM dIIEKTPOHHOTO
OanaHca:
MnSO, + H,0O, + KOH — MnO, + K,SO,4 + H,0.
3ananue 4 Beraucnure Maccy XJIOpUaa HATPUS U BOJbI, KOTOPbIE HEOOXOAUMBI JJIsi TPUTOTOBICHUS
500 r pacTBOpa, B KOTOPOM COIEPKUTCS 5% CONH.
Bapuant 10
3aganue 1 Moryt iu B3aumoaencTBoBath Apyr ¢ apyrom: ZnO u FeO, K70 u Al;O3, Na,O u MgO,
CO; u BaO, N,Osu Fe;0O3, Cl,07 u AlO3, SO3 u N2Os, P,0Os u K,O. Hanwumure ypaBHEHUS
BO3MOYKHBIX PEaKIIMii, 1aliTe COOTBETCTBYIOIINE HA3BAHUS MIOJYUEHHBIM COETMHEHUSIM.
3aganue 2 BerauciauTe, CKOJIBKO aTOMOB a30Ta COJNEPKUTCS B 12,6 T a30THOM KHUCHOTHI. CKOJBKO
MOJIb aTOMOB a30Ta 3TO COCTABJISAET?
3amanne 3 PacctaBuTh KO3((HUIIMEHTH B ypaBHEHUE XUMHUYECKON PEaKIIUH METOJIOM 3JIEKTPOHHOTO
Oananca:
chrzo7+H28+HQSO4—)S+Cr2(SO4)3+KzSO4+H20.
3ananve 4 Beluncnure Maccy BEHIECTBA, €CIIM M3BECTHO, YTO Macca pactBopa 250 r, a mMaccoBas
nons Bemectea — 10%.
Bapmuant 11
3apmanre 1 CkoiibkO MOJEH a30THOW KHCIOTHI MONAET Ha HeWrpanu3auuio 11,1 T rugpokcuaa
KaeIus?
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3ananue 2 Haszath cnenyroniue BemiectBa: NaOH; Cu(NOs),; BaSOy; Caz(PO4)2; HNO3; MnSOy;
NaHCOj3; ZnOHCI; NO; N,03; N,Os'CuOHCI; SO,; SO3; NaHCO:s.
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oamanca:
H,S + C1, + H,O — H,SO, + HC1.

3aganue 4 PactBop Maccoit 35 r cogepxut 0,35 r conu. OnpenenuTb MacCoBYIO JOJIIO COJH U
Maccy BOJIBI.

Bapuant 12
3amanue 1 CocraBbTe QopmMynbl cpeaHHX U OCHOBHBIX coneit skene3a(lll) ¢ cepHoii u a30THOI
kucioramu. JlaiiTe UM Ha3BaHUS.
3ananue 2 Paccuuraiite maccy azota 00beMoM 30 J1 Ipu HOpMaJIbHBIX YCIOBUAX?
3ananue 3 PaccTaBuTh KO3 PUIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
OanaHca:

Ag + HNO3; — AgNO; + NO; + H,0

3amanne 4 B 544 r Boxbl pacTBopuiiu 36 T XJopuaa Kajius. BeraucinTe MacCoByO JOJO0 COJU B
pacTBope.

Bapuant 13
3aganre 1 Omnpenenure BaJCHTHOCTh 3JEMEHTOB B coeamuenusx: ZnS; PHs; H,S; Al,S;3; CloOs;
Fe,03; NH3; MgO; CO,; CHy; SO,; AgCI; HBr; Na;SO4; Mg(OH)s,.
3amanue 2 CKOJBKO JUTPOB KHUCIOpoAa (H.y.) pacxomyercs Juisl IOJIHOTO CTOpaHus 5 MOJib
sTanona?
3ananue 3 PaccTaBuTh KO3 PUIIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
Oananca:

Na,SO3; + KMnO,4 + H O— Na,SO4 + MnO, + KOH.

3ananue 4 PaccuuraiiTe Macchl BEIIECTB, KOTOPhIE HEOOXOAUMBI I MPUTOTOBIIeHUs 8% pacTBOpa
maccoi 200 r.

Bapuant 14
3amanne 1 PaccumTaiiTe KOJIMYECTBO BEIIECTBA U MACCY 36'1023M0J'ICKYJ'IOKCI/IJIa 6apust BaO.
3amanue 2 Hammmurte dopmynsl crienyromux BemiectB: okcua menu (I); oxemn memum (ID);
ruapokcua meau (1); cynsdar Hartpus; Hutpat meaum (II); cynedar Oapus; ruapoKCHA Kanwus;
Hutpat sxenesa (III); xnopun menu (II); cynbdar amomunus; oxcun xenesa (III); docdar kamus;
kapOoHat kanbiust; okcun cepsl (IV); okeun pocdopa (V).
3ananue 3 PaccTaBuTh KO3 PUIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0OM 3JIEKTPOHHOTO
OanaHca:

KBr + KBrO3z + H,SO4 —Br; + K,SO4 + H,0;

3ananue 4 PaccuurailiTe Maccy BellecTB, HeOOXOIuUMBIX i npuroroBieHus 280 r 5%
pacTBopa XJIOpHAa HATPUS.

Bapuanr 15
3aganne 1 CKOJBKO JMTPOB KUCIOpojAa (H.y.) pacxoayercss s TOJIHOTO CropaHust 6,6 Moib
nponana?
3amanue 2 Bprumcnute maccoByro gonio (%) kucnmopoaa B cienyrommx coenuHeHusix: HNOs;
AQ,0; KOH; Caz(POy),.
3ananue 3 PaccTaBuTh K03 PUIHEHTH B ypaBHEHHE XUMUYECKON PEAKITUH METOI0OM 3JIEKTPOHHOTO
OanaHca:

KQCI'QOT"HQSO4(KOHI_I)—)CI‘03+ K»SO4+ Hy0;

3aganue 4 B 100 rpammax Boabl (H2O) pactBopmim 25 rpamm xmopuga amomunus (AlCIs).
Ornpenennute MacCOBYIO JTOJTFO BEIIECTBA B MTOJIYYEHHOM PacTBOPE.

Kputepuu orieHKM BBOJIHOM KOHTPOJIBHOU paboThI:
- «OTJIMYHO» BBICTABIISETCS 00YYaIOUIEMYCs, €CIIM OH TNTyOOKO M MPOYHO BJIAJEET MPOrpaMMHBIM
MaTepHaJoM OOILEro CpeiHero o0pa3oBaHMs, MCUEPIBIBAOLIE, IIOCIEJOBATEIBHO, 4YETKO U
JIOTMYECKH CTPOMHO €ro M3jaraeT, yMeeT TECHO YBS3bIBATh TEOPHIO C IMPAKTUKOH, CBOOOTHO
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CIpaBJIIETCA € 3aJa4yaMd, BONPOCAMH M JPYTMMU BHJAAMU [PUMEHEHHUs] 3HAHWM, BJIALEET
Pa3HOCTOPOHHMMU HAaBBIKAMU U IIPUEMAMHU BBINIOJIHEHUS [IPAKTUYECKUX 3a/1a4;

- «XOpOILO» BBICTABJSIETCS OOydaroleMycs, OH TBEpJO 3HAeT MaTepual, He JOIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEH B OTBET€ HA BONPOC, MPABWIBHO IPUMEHSET TEOPETUUYECKUE
MIOJIOKEHUS MIPU PEIICHUH MPAKTHYECKUX BOIPOCOB U 3a/1a4, BIaJIeeT HEOOXOJUMBIMU HABBIKAMH H
IIpYE€MaMU UX BBIIIOJIHEHHUS;

- «YJOBJICTBOPUTEILHOY» BBICTABIISIETCS 00YYAIOIIEMYCsl, €CJIM OH UMEET 3HAHUS TOJIBbKO OCHOBHOTO
Marepuana, HO HE YCBOWJI €ro Jerajiei, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MpPaBUIbHBIC
(GOpPMYITUPOBKH, HAPYIICHHUS JIOTUYECKOW TMOCIEAOBATEIPHOCTH B W3JI0XKCHUH IPOTPAMMHOTO
MaTepuaia, UCIIBITHIBACT 3aTPYIHEHHUS [TPH BBIITOJIHEHUH MPAKTUYECKUX paboT;

- «HEYIOBIIETBOPUTEIILHO» BBICTABIISIETCS 00y4aIONIEMYCs, €CITH OH HE 3HACT 3HAYMTEIBHON 4acTh
IPOrpaMMHOT0 MaTepuaia, IOMYCKaeT CYIIEeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJbIINMU
3aTpyTHEHUSMU BBIIOTHSIET TPAKTUICCKHIE PAOOTHI.

3.2 OueHo4HBbIE CPeCTBA AJIS TEKYIIero KOHTPOJIA
3.2.1 Bonpochl 17151 IPOBEAEHUsI YCTHOTO OIPOCca

Texyuuit KOHTPOIb MO TUCHUIUIMHE «XUMHUS» MPOBOIUTCS B (hOpMe YyCTHOTO Ompoca BO
BpeMsI NIPOBEJACHUS J1a0OpaTOPHOTO 3aHATUS C LEJbI0 OLEHKU 3HAHWM, YMEHUH U HaBBIKOB
o0y4aromuxcsi o KOHKPETHOM TeMe.

[lepeuenp KOMIETEHIIMN, IPOBEPSEMBIX OLIEHOUHBIM cpencTBoM: OITK-1.

Tema 1 OcHOBHBIE MOHATHS M 3aKOHBI XUMHHU. Ki1acchl HeOpraHm4eckux coexuHeHuit

1. JlaiiTe onpezeneHne MOHATUNA: aTOM, MOJIEKYJIa, XUMHUUYECKUN JIEMEHT.
2. Yto Ha3bIBaeTCs NPOCTHIM BellecTBOM? 1'a3 XJ10p — NpOCTOE WIIK CI0KHOE BEUIECTBO?
3. Uro Ha3bIBaeTCs aTOMHOM eAuHUIEH Macchl? Kak onmpenenuTs MOJIEKYISPHYIO Maccy BerecTBa’?
[losicHuTe Ha TpUMEpPE CEPHOI KUCIIOTBHI.
4. laiiTe onpeneneHrne NOHITUIA: MOJIb, YMCII0 ABOraipo. YTo 03HayaeT BhIPAKEHUE «MOJIb
aTOMOB»?
5. ChopmynupyiTe 3aK0OH MOCTOSHCTBA COCTaBa BelecTBa. [IpommocTpupyiite ero Ha IpuMepe.
6. Uto Ha3bIBaeTCsl MOJISIPHOM Maccol BeecTBa? Kak paccuurars 4MCiIo MOJIEH BELLIECTBA, €CIIU
M3BECTHBI Macca BEIIECTBA U €ro MoJisipHast Macca’?
7. Jaiite onpenenenue 3akoHa ABoraipo. OJIMHAKOBOE JIM KOJMUYECTBO BEIlECTBa Oy/eT
COJIEPKaThCS B PABHBIX 00bEMAaX Pa3IMYHbIX FA30B, B3ATHIX IPU OJAHUX U TEX K€ YCIOBMSIX
(TaBieHuM U Temmeparype)?
8. Kakoit 00bem 3aHMMaeT 1 Mob raza mpu HOpMaJbHBIX YCIOBUAX? YTO Takoe HOpMaJIbHbIE
yenoBua? Kak onpenenuts KOJIMYECTBO ra3a, €Clid U3BECTEH €ro 00beM NMPH HOPMaJIbHBIX
YCIIOBUSAX?
9. Kak onpenenutb KOJIMYECTBO BEILIECTBA, €CJIU U3BECTHO YUCIIO MOJIEKYJI, COAEPIKAIIMUXCS B HEM?
10. Ha3oBuTe Kj1acchl HEOPraHUYECKUX COCTUHEHUH U IPUBEINUTE TPUMEPBHI.

Tema 2 Ctpoenue aroma. [lepuoanuecknii 3aK0H U NepUOINYECKAS CHCTEMAa
J.A. MennesneeBa

1. Kak pa3BuBanoch yuyeHue 0 CTPOCHUH aTOMa € JPEBHEHIINX BPEMEH 10 cepenuHbl XX Beka?
2. ChopmynupyiiTe OCHOBHOE TMOJIOKEHHE KBAaHTOBOH Teopuu, npuHuun I'eiizenbepra. Jlaiite
ompeeseHue aTOMHOM OpOUTaIIH.
3. Yro Takoe «BosHOBas QyHKIM»? OXapaKkTepu3yiTe KBaHTOBbIE YHCTIA.
4. Kak ¢Qopmynupyercs npuHIMI HauMmeHblied sHepruu? Kakue mnpaBuia AOMONHSAIOT 3TOT
npuHuun? PaccMoTpuTe Ha mpuMepax.
5. Haiite popmynupoky npasuia ['ynna. [Ipuseanre npumepsi.
6. Yro takoe nepuoa? YeMy paBHO YMCIIO 3JIEKTPOHOB B niepuoae? Kak noapasnenstor nepuoabl?
7. Yro Takoe rinaBHas noArpynna? Kak Ha3pIBaroT 3J€MEHTHI, HAXOAAILIUECS B OAHON noArpymnme?
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8. Kak wu3MeHstoTCS paaMyc aToMma, »JHEpPrus HOHHU3AIMH, CPOJACTBO K  3JIEKTPOHY,
3EKTPOOTPHULIATENILHOCTh, HEMETAININYECKHE U METAJUIMYECKHE CBOMCTBA 3JIEMEHTOB B MallbIX
nepuoaax?

9. ®opMynMpOBKa IMEPUOAUYECKOro 3akoHa, pgaHHas J[[.M. MeHnneneeBbiIM W COBpEeMEHHAs
dbopmynupoBka. OU3HUECKU CMBICI MOPSIAKOBOIO HOMEpA.

10. KakoBo 3HaueHue MEPUOAMYECKOIO 3aKOHA M IMEPUOJUYECKON CUCTEMBI 3ieMeHToB J[.U.
Menneneesa?

Tema 4 XumMnueckasi TepMOJIMHAMUKA
1. OxapakTepu3yiTe OCHOBHBIEC TOHITHSI XUMUYECKOH TEPMOJAUHAMUKH.
2. Uto Ha3BIBAIOT MapaMeTpamMu cOCTOSTHUS U QyHKIUsAMU niporiecca? [IpuBeauTe mpumepsl.
3. Uro Takoe tepmoxumusi? Kakue peakiyu Ha3bIBatOTCS K30- U dHAO0TepMudeckumu? [lpusenure
IPUMEPBHL.
4. Yro Ha3pIBaeTCs TEIIOBBIM 3 pexToM peakiuun? B kakux equHUIaX OH BhIpaXKaeTcs?
5. Jlaiite moHaTHE OHTambnuU. KakoW 3HAK WMEET HW3MEHCHHE DJHTAIBIUU JJIA JHIAO- H
9K30TEPMHUYECKHUX PEaKIIHii?
6. Kakue ycrnoBust Ha3bIBaIOTCS CTaHIAPTHBIMU?
7. Kak ¢opmynupyrotcs 3akoH ['ecca u cnenctBus u3 3akoHa ['ecca?
8. Uto Ha3pIBaIOT TEIUIOTOH oOpa3zoBanus BemectBa? Chopmynupyiite mepBoe CIEACTBHE U3
3akoHa ['ecca. [Tokaxkute ero neiicTBUE Ha KOHKPETHOM MpUMEpE.
9. Yro Ha3pIBaeTCs TEIUIOTOM cropanwus BemiectBa? CHopMymupyiTe BTOpOE CISACTBUE U3 3aKOHA
I'ecca.
10.  YMeHBIIMTCS WM yBEIMYUTCS SHTPONHS IpPHU MEepexojax: a) BoAbl B map; 0) rpadura B
anmas? [louemy?

Tema S OcHOBBI XUMHYECKOI KHHEeTHKH. PaBHOBecue
1. Kak Ha3pIBaeTCsl pa3zesl XUMUHU, U3y4YarolIMi CKOPOCTH U MEXAHHU3Mbl XUMUYECKUX peaKLuii?
JlaiiTe MOHATHE CKOPOCTU XUMUYECKON PEAKLUU.
2. Ot kakux (aKTOpOB 3aBUCHT CKOPOCTh XUMUIECKOHW PEaKIINu?
3. Kak Qopmynupyercs 3akoH aedctBusi Macc? UTO Ha3bIBalOT KWHETUYECKMM YPaBHEHUEM
peakuun? IlpuBenuTe KOHKPETHBIE TPUMEPHI.
4. OxapakTepHu3yiTe MOHIATHE «IIOPSIOK peakuuu». Kak ero Mo>xHo onpeneiauTsb?
5. Kak 3aBucut ckopocts peakuuu OoT temmeparypsi? Chopmynupyiite npaBuio Bant-T'odda,
HaIUIINATE €70 MAaTEMAaTUYECKOE BBIPAKEHUE.
6. PaccMoTpuTe TEOpHIO aKTHBHBIX CTOJKHOBEHHH W ypaBHeHHE AppeHmyca. Kak rpaduueckn
HaWTH SHEPTUIO aKTUBALUH?
7. Ins yero HeoOxoamma »Heprus aktuBanmu? Yrto Ha3piBalOT myTéM peakiuu. [loctpoiite
Juarpammy Ui 9K30- ¥ SHIOTEPMHUYECKON peakiuu. Jlaiite pa3bsCHEHMS.
8. Jlaiite mousiTHe KaTtanmu3a. OxapakTepu3yWTe € NpPUMEpPaMH TOMOTEHHBIH, T'€TEPOTCHHBIA H
(bepMeHTaTUBHBIN KaTalu3.
9. Kakue peakiuy Ha3pIBaIOT HEOOpaTUMBIMH, a Kakue oOparuMbivu? [IpuBeaure mpumepsl. Uto
Ha3bIBalOT XUMUUYECKUM PaBHOBECUEM?
10. Chopmymupyitte npunnun Jle-Illatenbe. Kaxue ¢akrtopbl BIMSIOT HAa CMELICHHE
paBHOBecus? [IpuBeaure npumepsl.

Tema 6 PacTBOpBI
1. JlaiiTe nousatue «pactBop». Oxapakrepu3yiTe OCHOBHbIE KOMIIOHEHTBI pacTBOPA.
2. Yro Takoe pacTBOpUMOCThb BeniectBa? Ha kakue rpymnmbl MOXHO pa3[eNUTh COSAMHEHHUS I10
pPacTBOPUMOCTH?
3. Yrto Ha3bIBalOT KOHLEHTpanuel Bemectsa? Kakue BUIbl KOHLIIEHTPALUN BbI 3HaeTe?
4. Kakue pacTBOpbl Ha3bIBAlOT HedNeKTponuTaMu? OxapakTepu3yilTe KpaTKO KOJUIMTaTUBHBIE
CBOICTBA paCTBOPOB-HEIJIEKTPOIUTOB.
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5. Kro m xorma mpemiokui TEOPHUIO JIEKTPOIUTHUECKOoN nucconmanuu? Cdopmynupyite eé
OCHOBHBIE MTOJIOKEHHUS.

6. Urto HazpiBaeTcs creneHbro aucconmanuu? Ot yero oHa 3aBucut? Kakue >31I€KTpOIMTHI
HA3bIBAIOT CHJIBHBIMU, a Kakue caabbiMu?

7. UYro Takoe KHCIOTbI, OCHOBAaHMSI M COJIM C TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUECKON
nuccounanuu? Kak oHn 1ucconuupyroT?

8. Uro Ha3pIBaeTcs BoAOpoAHbIM mokaszareneM? Ilo kakoir (opmyne ero paccunteiBaror? Kakue
TUIIBI CpeJl Bbl 3HaeTe?

9. Yto Ha3bIBaIOT IMAPOIN30M cojeil? B uem ero cymuocts?

10. Kakue conm THAPOJM3YIOTCS IO KAaTHOHY, a Kakue rmo aHuoHy? Kakue comm BooOIie He
TUAPOJIN3YOTCS?

Tema 7 KommiekcHbIe coeIMHEHUS

1 B u4ém cxoncTBO M paznuyue KOMIUIEKCHBIX COCAMHEHWH OT JIBOWHBIX conei? Jlaiite
OTpeICTICHUSI.

2 Kak 006pa3yroTcs KOMIUIEKCHBIE COeTMHEHUS?

3 Uro Ha3pBalOT KoMIUIeKcooOpa3oBarenemM? Kakue HMOHBI MOTYT BBINIOJHATH POJIb
KOMILTIEKCOo0Opa3zoBaTens?

4 B uém 3axmodarorcs omimuus rema ot xuopodwumia? Kakue (YHKIIUM BBIOTHSET
XJOPO(MUIUT B PACTEHUSAX, a TEM B OpraHU3Me YelnoBeKka?

3) UYro Takoe nuranasl? [Ipusenure npuMepsl.

6 Kak knaccuuuupyroT KoMIuiekcHble coeuHenus? [losicHure Ha npuMepax.

7 Kak paccuurtats 3apsa KOMIIEKCHOro HoHa? [IpuBeauTe KOHKPETHBIN IpUMeEp.

8 Ilo xakoMy IpH3HAKy KOMILJIEKCHI OTHOCAT K XenaTHbIM? [IpuBenuTe mpuMepsl XelIaTHBIX U
HEXEJIATHBIX KOMIUIEKCHBIX COEIMHEHHIA.

9 Kakue TuIbl XMMUYECKOH CBSI3U BCTPEUYAOTCS B KOMIUIEKCHBIX CO €IUHEHUAX?

10 Paccmorputre oO0mmMe CBOMCTBAa KOMIUIEKCHBIX COEIMHEHUH: AHUCCOLMALNSA, YCTOMYMBOCTD
KOMIIJIEKCOB, XMMUYECKHE CBOMCTBA KOMILIEKCOB.

Tema 8 OBP. Duexkrpoxumust
1 ChopmynupyiiTe NMOHITHE OKUCIMTENS, BOCCTAHOBMUTENS, UCXOJS MX NPEICTaBICHUN 00
W3MEHEHUU CTENEHHW OKHUCIIEHHs 2JIeMEHTOB. Kakue BemiecTBa MOTYT BBICTYNATh TOJIBKO B POJIH
OKHCINTENS, a Kakue - BoccraHoBuTens? Kakue BemiecTBa MPOSBISIOT OKHCIUTENIBHO-
BOCCTAaHOBUTEJIBHIO IBOMCTBEHHOCTH?
2 [Tpuseaure npumeps OBP, npoTekaronux B IpUpoJe U OCYILECTBISEMbIE YEIIOBEKOM B €r0
IIPAKTUYECKON AESITEIbHOCTU
3 Kak xnaccuduuupyror OBP? IlpuBenute npumepsl.
4 Ot xakux ()akTOPOB 3aBUCHUT BEJIIMYMHA JIEKTPOJHOr0 nmoTeHuuana? Hanumure ypaBHeHHe
HepHcra.
5 [lo xakoMy NpPHHLIMIIY IMOCTPOEH psii HampshkeHHWs MeTaioB? Kakue BBIBOJABI MOXHO
cieNlaTh Ha OCHOBAHMH IMOJIOKEHUS METalljia B psAly HallpsHKeHUs?
6 Kak ycTpoeH cTekIIssHHBIN 31ekTpoa? /s uero on npumensercs?
7 Yro mpexacraBiseT coOoil ranbBaHuueckuid sneMmeHT? Kakyio poib urpaer B HEM COJIEBOM
MOCTHK?
8 Kakue nmporecchl IpOTEKAOT IPH pa3psIKe U 3apsiiKe aKKyMyJIssTOpOB?
9 Kakoli nmpouecc Ha3bIBatOT 1eKTposin3oM? Kakue npouecchl IpoTEKatoT Ha AJIEKTPOAax?
10 Kakue mponeccsl OyayT MPOMCXOAUTH NMPU HAPYIIEHWH LIMHKOBOTO IMOKPBITUS Ha XKeJIe3HOU
JIETAJI BO BJIAYKHOM BO31yXe?

OxumaemMbie pe3yabTaThl: 00 YJAIOIIHECs TOKHBI:
3HATh:
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OCHOBHBIC TIOHSTHSI M 3aKOHBI XUMHH; OCOOCHHOCTH XMMUYECKOH CBSI3U B PA3IUYHBIX XUMUYECKUX
COCIMHEHUX; CBOMCTBA Ba)KHEHUIINX KJIACCOB HEOPraHUYECKUX, COCAMHEHUN BO B3aUMOCBSI3HU C UX
CTpoeHHEM U (YHKUIUSAMH; 3aKOHOMEPHOCTH MPOTEKAaHHS XHMHUYECKHUX IPOIECCOB; CIIOCOOBI
BBIDQXCHHMS ~ COCTaBa  pacTBOPOB;  CBOMCTBA  pacTBOPOB;  MEXaHU3M  OKUCIIMTEIBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;

yMeTb:

IIPOBOJUTH XUMHUYECKUU OKCIEPUMEHT 110 H3YYEHUIO CBOMCTB BAKHEWIIUX  KJIACCOB
HEOPraHMYeCKUX COEJUHEHUH; MCIOJIb30BaTh HeoOXoAuMble MNpuOOpsl M JabopaTOpHOE
000pyI0BaHUE MPH MPOBEJCHUE IKCIIEPUMEHTA; TIPOBOAUTH 00pabOTKY pe3yabTaTOB KCIEPUMEHTA
Y OLICHUBATb UX B CPABHEHMHU C JIUTEPATYPHBIMU

JAHHBIMHU; HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS M IPAKTUUYECKUE HABBIKH, IMOJYYEHHbBIE IpU
U3y4EHUH JUCLUIUIMHBI « XHUMUS AJIS PEILIEHUs] COOTBETCTBYIOIIMX MPO(ECCHOHANBHBIX 3a/1a4;
BJIaJIeTh:

COBPEMEHHOM XMMMYECKOH TEPMHHOJIOTMEH; OCHOBHBIMH HAaBbIKAMH pabOThl C PEaKTHBaMH,
1abopaTOPHOM MOCY0M, TA0OPaTOPHBIM 000PYTOBAHUEM.

Kpurepun oneHku:

- «OTJIMYHO» BBICTABISIETCS oOOy4aromemycs, ecid TIIyOOKO M TPOYHO YCBOCH
IIPOrPaMMHBIM  MaTepuall, HUCYEPIBIBAIOLIE, I10CIEI0BATEIbHO, YETKO W JIOTMYECKH CTPOMHO
U3JI0)KEH 0e3 3aTpyJHEHHUs IPU BHUJIOM3MEHEHUM 3a/laHuM, HCIOJIB3YyeTCS B OTBETE MarepHall
pa3sHOOOpa3HbIX JIUTEPATYPHBIX HCTOYHHUKOB;

- «XOpOLIO» BBICTABISAETCS OOydaroLEMyCsl, €CJIM OH TBEPIO 3HAET MaTepuasl, IPaMOTHO
U3JIaraeT €ro MO0 CYLIECTBY, HE IOIyCKAET CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC;

- «yIIOBJIETBOPUTEIILHO» BBICTABIISIETCS OOYyYalOLIEMYCs, €CIM HMEIOTCS 3HAHUS TOJIBKO
OCHOBHOI'O MaTepuaa, HO HE YCBOEHBl €ro JeTalH, [JOIYyCKAIOTCS HETOYHOCTH B OTBETE,
HEJ0CTAaTOYHO TpaBUJIbHBIE (POPMYJIUPOBKH, HApPYIIAETCS JIOTUYECKAas IOCJIENI0BAaTEIbHOCTh B
M3JI0’KEHUU IIPOrPaMMHOI0 MaTepuana,

- «HEYJIOBJIETBOPUTEIBHO» BBICTABIIAECTCS OOYYaIOIIEMYCs, €CIIM HEpacKpbiTa TEMa; HET
3HAHUS 3HAUYUTENIBHOM YacTH MPOTrPaMMHOIO MaTepHualla, JOIYCKAIOTCsl CYIIECTBEHHbIE OIINOKH,
OTKa3 OT OTBETA.

Komnerenmust  «OIIK-1» cuutaercss copMHpOBAHHOM, eciii OOy4aromMHCS — HOTY4MI
OLICHKY «YZOBJIETBOPUTEIBHO, «XOPOIIOY, KOTIUIHON.

3.2.2 3anaum u 3a1aHUA

Tekylmuii KOHTPOJIb MO IUCHUIUIMHE «XHMHS» MPOBOJMUTCS C UEIbIO OLEHKW 3HAHWH,
YMEHHMsI U HaBBIKOB aHaJW3a U PeUICHHs TUITMYHBIX MPOQecCHOHANBHBIX 33/1a4 00y4YarOIIUMUCS.
[lepeuens kommneTeHIMi, IPOBEpPsEMbIX OLIeHOUHBIM cpeacTBoM: OIIK-4.

Tema 1 OcHOBHBbIC MOHATHUSA M 3aKOHBI XUMHH. Ki1acchl HEOPraHMYECKUX COeIMHEHUI
1. Macca 1 nra3a (1.y.) paBHa 3,17. Onpenenurs ero MOJSIPHYIO Maccy.
2. Tlo crnenyromuM Ha3BaHUSAM HamKUcaTh (HOPMYIIbI BEIIECTB: a) Auruapokcoxiaoput xenesa (I11);
0) moBapeHHas CoJib; B) THAPOKapOOHAT MarHus; I) MeradochopHas KUCIOTa.
3. OcymiecTBUTH ENOYKY PEBPAICHH, aTh Ha3BAaHHUS BCEM BEIIECTBAM:

$ — H,S — 50, — H,SO; —> KHSO,

H,SO,
4, HaTB XapaKTEPUCTHUKY Ka)K)IOfI PE€aKun € TOYKH 3PCHUA PA3JINYHBIX KJ'IaCCI/I(i)I/IKaHI/If/'Ii
Hz(l—) + Clz(l—) > 2HC1(,—) + 184,6 KI[)K;
kat
COy + 2Hy(y <= CH30H,) + Q;
2N H3(r)<—>3 Hz(r) + Nz(r)-Q.
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S. B Gamtone obbemom 50 1 Haxomurtes asor mox gasmenmem 10 kITa mpu 20°C. Kakosa
Mmacca a3ora’?

Tema 2 Ctpoenue atoma. [leproauveckuii 3aKoH ¥ NepHOANYECKAs CUCTEMA

J.A.MennesieeBa
1. B uém cxoncTBO M pa3nuuue B CTPOEHUH aTOMOB XMUMHYECKUX 3JIEMEHTOB C MOPSAKOBBIMU
HoMmepamu 16 u 347
2. [louemy HaumHasg c¢ 4-ro mnepuoja B KaXXJOM TIpyIIe MOSABISAIOTCS MO 2 3JIEMEHTA,
HaXOJSIIMUXCS B OAHOM Iepuoje?
3. CocTaBuTh 3J€KTpOHHBIE (OPMYIBI aTOMOB XJiopa M Maprasma. IlosicHUTb, Ha KakoMm
OCHOBaHUU XJIOp U Maprasen nomMemiatorcst B ogHoi rpynmne 11C. [ToueMy ux noMecTwiiu B pa3HbIX
noarpynmnax?
4. Atom snemenTta umeer Ha 10 ayeKTpoHOB OoJbille, YeM MOH MarHus. Ha3BaTh 31eMeHT,

COCTaBUTh JJIEKTPOHHYIO (hopMmysly ero aroma W uoHa. Kakum snemenram (S-, p-, d-, f-) ero
oTHOCAT? JlaTh KpaTKyrO XapaKTepUCTUKY IJIEMEHTA U €r0 COCIMHEHUN HA OCHOBAHUU TOJIOKEHUS
B [IEPUOIMYECKON cucTeMe XxuMuueckux snemenTos J[.M. Menneneesa.
S. OINpe/IeTuTh YHCIIO IPOTOHOB, HEHTPOHOB 1 JIEKTPOHOB B aTOMax H30TOmoB 2°Si, Y|,
Tema 4 Xumnueckass TepMOAUHAMHUKA
1. Paccuurtars TerioBoi 3¢ ¢deKT peakuuu CropaHus >KHIKOro OeH3osia ¢ 00pa3oBaHHMEM MapoB
BO/JIbI M YTJIEKUCIIOTO Tra3a.
2. Peaknus ropenust aMmMuaka Beipakaercs TXY:
4N H3(r) + 302@) = 2N2(r) + GHzo(x{); AH= -1530,28 KI[)K/MOJII).

Boerancnutes AG 3TOM peakiuy Mpu CTaHJAPTHBIX YCIOBHSIX, YYUTHIBAas 3HAUYEHUE TEIJIOBOTO
a¢dekra, npUBEIEHHOTO B 3a/IaHUU.
3. Huxke noka3aHo HanpaBlieHUE CMELIECHUsI PABHOBECHUS IIPY U3MEHEHUU TEMIIepaTyphl:

a) H2(r)9 O2(r) (_T yBeJII/I‘H/IBaeTCﬂ_ HZO(F);

6) CaCO3(TB) (_T yBCJ‘II/I‘II/IBaeTCH_ CaO(TB), Coz(r)-
[Ipenckazars 3HaK U3MEHEHUS SHTAIBIINM JJISI KaXKJI0M peakiuu U cocTaBuTh TXY.
4. Tlpstmast unmu oOpaTHas peakius OyaeT mpoTeKaTh TP CTAaHAAPTHBIX YCIOBUSIX B CUCTEME

2NO() + Oz = 2NOy(r). OTBET MOTUBUPOBATH, BHIUUCIUB AG’ IpsAMOi peakuuu.
5. Ucnonb3ys cipaBoYHbIE JaHHBIE, 3aMIOJHUTH CIAEAYIOUIYIO Ta0IUIly:

BemectBo AHOOGD’ kJI>x/Monb SO, JIx/(monb-K)
Mg(tB)
C(1B)
COz(F)
MgO(tB)

Ha ocnHOBe »THX JaHHBIX pPacCMOTPETh BO3MOXHOCTH BSaHMOHeﬁCTBHH Marimsa € AWMOKCHAOM
yriepoaa B CTaHAAPTHBIX YCIIOBUAX.

Tema 5 OcHOBBI XUMHYECKOI KHNHeTHKH. PaBHOoBecue
1. HOHOJ’IHI/ITG Ta6J'II/IIIy, C‘-H/ITaSI, qTo YKaSaHHI)Ie CUCTEMBI HAXOOATCA B COCTOSIHHUU paBHOBeCI/ISI

. | BousHue
N3menenue ycnoBuit
Ne PaBHOBecHas cucrema Ha
MIPOBEACHUS
CHCTEMY
1 | lpe 21-37 kkan Harpesanue
2 C,HsOH + CH3COOH <« CH3COOC,Hs | Yoanenue Cil0KHOTO
+H,0 a¢upa neperoHKoin
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‘ 3 ‘ H0 ) & Ha () + 7207 () INonmxeHue naBacHN

2. Ilpu u3MepeHnr 3aBUCUMOCTH KOHCTAHThI CKOPOCTH PEAKIIMH OT TeMIIepaTypbl ObLTN MOTY4YECHbI
CIIEYIOIINE PE3YIbTaThI:

,C k, MOJIb "MAH
200 1,2
235 15
270 19
320 2,5

Haiitu rpadmdeckuM METOI0M SHEPTHIO aKTUBAIUH.

3. TapanTuitHBIA CPOK XpaHEHUsT MalioHe3a He npeBbimaeT 30 THeH mpy TeMIiepaType XpaHeHUs
2°C, 20 pmmeit mpu temmeparype 14°C. CKOJBKO MOXHO XpaHUTh 3TOT HPOAYKT 0€3
XOJIOAWIIbHHUKA TIpH Temneparype 25°C?

4 Jlnsa peakuuu MEXy BeriecTBaMu A U B OblIH 1OTy4YeHbI CleayoIIKe TaHHbIE:

Konuenrpanus, HavanbHas
OnbIT MOJIb/J 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
3) 0,4 0,6 3,6

KakoB mopsjok peaknuud mo Kaxaomy u3 BemiectB? UeMy paBeH OOIIMH TOPSIOK peakiuu?
CocTaBbTe KHHETHYECKOE YPaBHCHHE.

5 PaBnoBecue peakuuu Hypy + |y < 2HI () ycTaHOBMIIOCH TpH CEAYIOUIMX KOHLIEHTPALMAX
yuactByrommx B Hed BemiectB: C[Hz] =0,4 monw/n, C[l] =0,5 mons/n, C[HI] =0,9 momns/m.
PaccuntaTh KOHCTaHTY paBHOBECHSI.

Tema 6 PacTBOpBI

1. Bonanslii pactBop oprodochopHoit KucaoThl ¢ MmaccoBoit oneit 30 % nMeeT II0THOCTh, PABHYIO
1,18 r/em®, 1 06bEM pactBopa, paBHbIi 150 M. PaccuuTaiite: a) MONSIpHOCTB; 0) MOJIIPHYIO KOH-
LEHTPALMIO SKBUBAJIEHTA; B) MOJISUIBHOCTb.
2. Ha ocHOBaHUM PacUYETHBIX JaHHBIX MOCTPOIiTEe rpaduKk 3aBUCUMOCTH CTENEHU TUCCOLUALNN YK-
CYCHOIT KHCIIOTHI OT KOHIEeHTparmu pacteopa. ( K,(CH3COOH) = 1,8 -10°).
3. Ckosbko M 98 % cepHOi KUCIIOTHI (IJIOTHOCTH paBHA 1,84 /M) moTpedyercs i MPUTOTOB-
nenus 1,5 1 e€ 10 % pactBopa (ruiotHOCTH paBHa 1,066 1/mi1).
4. Yto obpasyercs npu AEHCTBUM HUTpaTa aIIOMUHUS Ha pacTBOp kapOoHata HaTpusi? CoCTaBUTh
yYpaBHEHHUE PEAKINU U 00BACHUTH HAOII0JaeMble TPOILIECCHI.
5. Paccuurats pH pactBopa (ropuaa xkanus ¢ MOJSApHON KOHLEHTparuen, pasHoi 0,01 MOIB/ M
(KHF = 6,7 - 107 )

Tema 7 KoMmuiekcHbIe coeMHEHUS
1 Xnopun kobanbsta (+3) o0paszyer ¢ aMmMHuakoM coeauHeHus cienyromniero cocraBa: CoCls-6NHs;
CoCl3-5NH3-H,0; CoCls-5NH3; CoCls-4NHs3. [leiictBue pactBopa HUTpaTa cepebpa MPUBOIUT K
OCXKJICHUIO BCETO XJIOpa U3 TEPBBIX JBYX COCIWHEHHM, OKOJIO 2/3 XJopa — U3 TPEThEro CoeanHe-
HUS ¥ okoJo 1/3 xynopa — u3 yerBepToro. M3mMepeHus 371eKTpUUECKON MPOBOAMMOCTH PacTBOPOB
ATUX COETUHEHHM MOKAa3bIBAIOT, YTO MEPBOE U BTOPOE PACIATAIOTCS HAa YEThIPE MOHA, TPEThE — Ha
TpH, a YETBEPTOE — Ha JBa MOHA. KakOBO KOOpAMHAILIMOHHOE CTPOCHUE YKAa3aHHBIX COEIUHEHUI?
Hamnncats ypaBHeHUs UX pacrajia Ha noHbl. Ha3BaTs.
1 Hanwucate ¢opmysbl cieayrommx coeIuHeHui: 1) HUTpaT poaaHONEeHTaaMMHUHKOOANbTa
(11); 2) 6pomun 6pomorpuammuniiatuasl (11); 3) aunmanoaprenrar (1) kanus; 4) TeTpanomoaua-
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MMHHILIaTHHA; 5) Terpapoganoauammunxpomar (l11) 6apus; 6) tpudroporpuakBakobansT; 7) rek-
carnanodeppar (1) xamms.

2 Hanmcate MOJEKyIsipHOE M MOHHOE ypaBHEHHUS PEaKIUd OOMeHa MEXAy T'eKCallnaHOKO-
o6anpratroM (lII) HaTpus u cynasdarom sxenesa(ll), yauteiBas, 4to oOpa3yromascs KOMIUICKCHAS
coJIb OyJeT HepacTBOPHMA B BOJIE.

3 Beimucath TaOnuuHBIE 3HAYEHUS KOHCTAHT HECTOMKOCTH M TPOM3BEICHUS PACTBOPUMOCTH
YKa3aHHBIX HIDKE COCIUHEHUN W NPOaHAIM3MPOBATh BO3MOXKHOCTH Pa3pyIlICHUs KaTHOHA JHAM-
muHcepeopa (1) pacTBOPHMBIM IHAHUIOM M HOIUAOM ¢ 0Opa3oBaHueM auiinaHoaprenrtar (l)-nona
u omuaa cepedpa.

4 Ha ocHOBe cTpoeHHs KOMIUIEKCHBIX coeauHeHuid, Gopmynsl KOTOpbIX [CU(NH3)4]SOy4,
Ks[Fe(CN)s], [Pt(NH3),Cl,], paccmotpers ux Kiaccu(pUKAINIO 1O 3apsay KOOPIHMHALMOHHOMN cde-

PBL

Tema 8 OBP. DiiekTpoxumus
1 Hanucats ypaBHEHHUSI CIIEIYIONIUX PEAKIINI, YPaBHATh METOJIOM JIEKTPOHHOTO OaliaHca:
Fe(OH)z + KMnO, + H0 -
K2S03 + KMnO,4 + KOH —»
K2803 + KMnO4 + sto.; -
HBr + KMnO, —

2 Hcxons W3 NOBAPEHHOH COMM U HCHOJB3Yd JAPYrHMe HEOPraHMYeCKUe PEeaKTHUBbI, MOJIYYHUTh
CHayaJla METAJUIMYECKHM HaTpHii, a 3areM MMILEeBYIO coay. Hammcare cxemMy XHMHUYECKHMX
IpEeBpalLCHUI U OCYLIECTBUTS €€.

3 BoccTaHOBHTE JIEBYIO YacTh ypaBHEHUH, YPaBHATH METOJIOM JIEKTPOHHOTO OajaHca:

— Cr2(804)3 + Na,SO, + K,S0,4 + H,O

— NaNO3 + MnO; + KOH

— CO3 + K;S0O4 + NaSO4 + MnSO4 + H,0

— KbMnOy4 + O, + H,O

4 BpluncanTe MaccoBYIO JIOJIIO BELIECTBA B PACTBOPE, MOJYUYUBLIEMCS B Pe3yibTaTe JIEKTPOJIN3a
400 ma 10 %-nHoro pactBopa ruapokcuna Hatpus (p = 1,1 r/mi), ecau U3BECTHO, YTO MPHU 3TOM
BBIIETTIIIOCH 56 1 Kuciaopoaa (H.y.).

5 [y mosydeHHus YMCTOTO HHUKEJS MPUMEHSFOT METOJ| SJIEKTPOJIM3a BOJHOTO pacTBOpa cyibdara
Hukend (II) c unepTHRIMU 351eKTpoAaMu. B mporiecce anekTposn3a Ha aHoAe ObLT cOOpaH KUCIOPO]
o0vemoM 8,96 M~ (H.y., MaccoBas aois Beixona 100%). Paccuntarh Maccy HUKENs, KOTOPBIH
oOpa3yeTcs Ha KaTojie, €ClIM MaccoBas J0JIs BbIX0/1a MeTaia paBHa 75%.

OxwunaeMble pe3ynbTaThl: 00yJaromuecs J0KHBIL:
3HATh:
OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUU; OCOOEHHOCTH XMMHYECKON CBSA3H B PA3IMUHBIX XUMHUECKUX
COCIUHCHUAX CBOMCTBA Ba)KHEUNINX KJIACCOB HCOPTaHUYCCKUX, COC]II/IHGHI/II\/'I BO B3aUMOCBA3U C UX
CTpoeHHEeM U (YHKIHUSAMHU; 3aKOHOMEPHOCTH MPOTEKAaHUS XHMHUYECKUX TIPOIECCOB; CIOCOOBI
BBIDQXXCHHUS ~ COCTaBa  pPacTBOPOB;  CBOWCTBA  pPacTBOPOB;,  MEXaHU3M  OKHCIIHTEIHHO-
BOCCTaHOBHUTEJIHHBIX MPOIIECCOB;
YMETh:
MPOBOAWTh XUMHUYECKUH OKCIEPUMEHT TI0 M3yYEHUI0 CBOWCTB BAXKHEHIIMX  KJIACCOB
HEOPTraHWYECKNX COCIWHEHWN; WCIOJb30BaTh HEOOXOAMMBIE TPHOOPHI H  JIAOOPATOpPHOE
o0opyoBaHue TIPU MPOBEICHUE IKCIIEPUMEHTA; TIPOBOIUTE 00PabOTKY Pe3yIbTaTOB dKCIIEPUMEHTA
Y OLICHUBATh UX B CPABHEHUHU C JIMTEPATYPHBIMHU
JTAHHBIMU; HUCIOJB30BaTh TEOPETUYECKUE 3HAHUS M MPAKTUYECKHE HABBIKH, MOJYYCHHBIE MPHU
HN3YUCHUUN JUCHUIIIINHBI «XuMus» JJI1 pCHICHUA COOTBETCTBYIOIINX HpO(i)eCCI/IOHaJ'H)HBIX 3aaa4,
BJIa/IeTh:
COBpeMeHHOI\/’I XUMHUYECKOU TepMI/IHOJ'IOFI/IeI\/'I; OCHOBHBIMH HAaBBIKaAMH pa6OTBI C PpCaKTHBaMH,
n1abopaTopHOI MOCy101, TaOOPATOPHBEIM 00OPYJIOBAHHEM.
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Kpurepun oneHku:

- «OTJIMYHO» BBICTABIISIETCS OOYy4aroIIeMycs, €CIM OH TECHO YBA3BIBACT TEOPUIO C
NPaKTUKOM, CBOOOIHO CHpaBIsIETCs C 3aJayaMH, BOINPOCAMHU U JPYTMMH BUJAAMHU TPUMEHEHUS
3HaHUM, BIaJieeT pa3HOCTOPOHHUMHU HaBbIKAMU M [IPUEMaMHU BBIIIOJIHEHUS IPAKTUYECKUX 3a1a4;

- «XOpOILIO» BBICTABIIACTCS OOYYAIOUWIEMYCS, €CIM OH HE JOMYyCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BOINPOC, NPAaBUIbHO IPHUMEHSET TEOPETUYECKUE IOJOXKEHUS IpU
PELICHUH MPAKTHYECKHX BOMPOCOB M 33/ay, BiIajeeT HeOOXOAMMBIMH HAaBbIKAMH WU MPHEMaMHU HX
BBINOJIHEHMS,

- «yZIOBJIETBOPUTEIILHO» BBICTABJISETCS 00YUarOLIEMYCsl, €CIIU TOT JI0IIyCKaeT HETOYHOCTH B
OTBETE, HETBEPAO BJAJCeT 3HAHMEM IPOrPaMMHOrO MaTepualla, UCHBITBIBAET 3aTPyJHEHUs IpPU
BBITOJIHEHUH MTPAKTUYECKHUX padoT;

- «HEYIOBJETBOPUTEIBHO» BBICTABISIETCS OOydyarolleMycs, €clId TOT JIOIyCKaeT
CYIIIECTBEHHBIC OIIMOKH, HE 3HACT 3HAYUTEIHHON YaCcTH MPOTPAMMHOTO MaTepuasia, HEyBEpeHHO, ¢
OO0JIBIIMMHU 3aTPYAHEHUSAMHU BBINOIHAET IPAKTHUECKUE paboThI.

Kommerenmmst «OIIK-1» cumrtaercs chopMHpPOBaHHOH, €ciyd OOYYArOIIMKCS — MOJIYyYHII
OLIEHKY «YIOBJIETBOPUTEIIBHO, «XOPOLIO», KOTINYHO.

3.3 OueHoYHbIE CPEACTBA /ISl KOHTPOJIS CAMOCTOSITE/IbHOI PadoThI

3.3.1 KypcoBble padoThbl (POEKTHI) MO JUCHUIJIMHE, NMPEeIyCMOTPEHHbIEe YUeOHBIM
mianom. He npeaycMoTpeHsi.

3.3.2 KonTpoJibHbIe padoThI

KonTponbHast pabota mpoOBOIUTCS C LIETBIO MPOBEPKH 3HAHUN OOYYarOIIUXCS, YCBOGHUS
UMH Yy4eOHOTO MaTepuaia U MpPEeACTaBIsIeT COOOH psJl OTBETOB B MHCbMEHHON (OpMe Ha MPeasio-
JKEHHBIE BOIIPOCHI.

[lepeuenn kommneTeHIMi, IPOBEpPsEMBIX OLIeHOUHBIM cpeacTBoM: OIIK-4.

Tema 9 Xumus 31¢eMeHTOB
KowmruiekT 3aganuit 1711 KOHTPOJIBHOU PabOTHI.
Bapuanr 1
3amanne 1 OOBSCHUTDH, TTOYEMY TIPH MPONMYCKAHUM IUOKCHUIA Yriepoja 4epe3 pacTBOp XJIOpHaa
WIM HUTpaTa KalbLUs OCaZOK KapOoHaTa KaJlbllUsl HE BBINAAAET, a NMpU ACHCTBUM JUOKCHJIA
yriaepoja Ha U3BECTKOBYIO BOJY BBINAJAET.
3ananue 2 [Ipu pacTBOpeHNHN B KOHIICHTPUPOBAHHOU cepHOM KucaoTe 20 T ciiaBa 30J10Ta ¢ MEABIO
BBIZICIMIIOCH 4,2 1T cepHUCTOTO Ta3a (H.y.). Onpeaenure MacCoByr0 J0Jt0 (B %) KaKI0ro MeTajia B
3TOM CIUIaBE.
3ananue 3 Kakas macca yraepoja (C) conepxutcs B yraekucioMm raze (CO,) maccoit 8,8 rpamma?
3aganue 4 51 r cmecu P,Os u kpacHoro ¢ocdopa Bcbmanu B CKISAHKY ¢ 500 Mi BOJIBI
[IpoBeneHHBI aHanU3 IOCJIE OKOHYAHUS PEaKUHH ITOKA3aJ, 4TO MPH 3TOM mHoiydwsiocs 510 r
pacTBOpa KUCIOTHI (Kakoif)? KakoB nporeHT kpacHoro ¢gochopa Obl1 B cmecu?
3amanne 5 Kakoit 00béM 2 M CONSHON KHCIOTHI OKHCIWJICA OKCHIOM Mapranna(+4), eciu
M3BECTHO, YTO BBIACIUBLINIICS IIPU 3TOM XJIOp BBITECHUII U3 pacTBOpa Moauaa kanus 25,4 r hoza.
Bapwanr 2

3ananue 1 [Touemy HOHBI MIETOYHO3EMENIBHBIX METAIJIOB MIPOSBIISIIOT MEHBIIYIO CKIIOHHOCTD K 00-
pa30BaHUIO KOMIUIEKCOB, YEM HOHBI 3JIEMEHTOB MOATPYIIBI HUHKA?
3ananue 2 B yem 3akiodaeTcsi IpuuMHa PE3KOro pa3inuyus B cBoicTBax okcunaa kpemuus (1V) n
okcuza yriuepona (1V)?
3ananue 3 [Ipu B3auMoelCTBUY yIilepoJa ¢ KOHLEHTPUPOBAHHON CEPHOM KUCIIOTON BBIIEINIOCH
13,44 n cmecu 1ByX Ta30B (H.y.). Paccunraiite Maccy yriaepoja, BCTYIUBIIETO B PEAKIIHIO.
3ananue 4 Cpenn METANIMYECKMX MATEPHAIOB BaXHOE 3HAUEHUE UMEET JIaTyHb. JIaTyHb — cIIaB ¢
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MaccoBoi nosieit meau 68 % u nmHka 32 %. Onpeaenurte Maccy KakJ0ro MeTajla, B3SATYIO I
noy4deHus jgaTyHu maccou 600 T.
3anmanue 5 3amucarts GopMyIbl OKCHIOB a3oTa BajgeHTHOCTRIO |, 11, 11, IV, V.

Bapuant 3
3ananue 1 JlaTh XapakTepUCTUKY OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB CEPHOU U CEPHU-
CTOM KHCJTIOT.
3ananue 2 HanmcaTh ypaBHEHUS peakivii B3aNMOACHCTBHS ATIOMUHUSA: @) C pa30aBIeHHON CepHOU
1 a30THOM KUCTIOTOM; 0) C KOHIICHTPUPOBAHHOMN CEPHOM M a30THOM KUCJIOTOM; B) C BOJAHBIM PacTBO-
POM HIEJIOYH.
3ananue 3 CKOJIBKO TPaMMOB KUAKOTO CTEKJIa METaCUIIMKATa HAaTpUs MOJy4daeTcs PU pacTBOpe-
HUM 7 T KpEMHUS B pacTBOpe ruapokcuaa Hatpusi? CocTaBbTe MOJIEKYJIIPHOE U HOHHOE YpaBHEHUE
peaKIui.
3ananue 4 Kakoii 06bem okcuaa yriepoaa (II) (H.y) BCTYnHT B peakiyio MOJIHOTO, BOCCTAHOBIICHUS
okcuna sxenesa (II) maccorr 6400 1? Onpenenure Maccy Kokca, HEOOXOAUMYIO Il 0Opa3oBaHMS
TaKOro 00beMa ra3000pa3HOro BOCCTAHOBUTEIS, €CIIM MAacCOBast I0JIs yriiepoa B Kokce 92%.
3ananue 5 Hanucarthb 31eKTpoHHBIE (DOPMYIIBI aTOMOB IIMHKA M KaaMus. Kakoi U3 3THX 3J1eMEHTOB
oOmagaer 6osee BRIpaKEHHBIMU METAILTHYECKUMHE cBoiicTBamu? [Touemy?

Oxwunaempie pe3ynabTaThl. B pe3ynbraTe OCBOGHMSI yKa3aHHBIX TE€M JAMCLUILIMHBI
oOyyJaronmecs J0JKHBI:
3HATh:

OCHOBHBI€ MOHATHUS U 3aKOHBI XUMHUU; OCOOEHHOCTU XMMHUYECKON CBSA3H B PA3IMUYHBIX XMMHUECKUX
COEIMHEHUSX; CBOMCTBA BAXKHEHUIITNX KJIACCOB HEOPTaHUYECKHUX, COCIMHEHUIN BO B3aUMOCBSI3U C UX
CTpoeHHEM M (YHKUHAMHU; 3aKOHOMEPHOCTH IPOTEKAHMUS XUMHYECKHMX IPOIECCOB; CHOCOObI
BBIpQXEHHUSI ~ COCTaBa  pacTBOPOB;  CBOMCTBAa  pacTBOPOB;  MEXaHU3M  OKUCIHMTEIHHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;

yMeThb:

IIPOBOJUTHE XUMHUYECKUH OKCIEPUMEHT 10 U3Y4YCHHUIO CBOMCTB BaXHEHIIMX KJIACCOB
HEOPraHMYeCKUX COEIUHEHUH; HCIOJIb30BaTh HEoOXOoAuMble MpuOOpsl U JabopaTopHOE
000py/10BaHUE TIPU MTPOBEICHUE SKCIIEPUMEHTA; POBOIUTH 00pabOTKY Pe3yJIbTaTOB 3KCIIEPUMEHTA
Y OLICHUBATh WX B CPABHEHUU C JIUTEPATYPHBIMU

JAHHBIMU; HUCIOJb30BaTh TEOPETUYECKUE 3HAHUS M MPAKTUUYECKHE HABBIKM, IOJy4YeHHbIE MpH
W3YYECHUU JUCIUILTUHBI «XUMHUS» AJIsl PEIIEHUSI COOTBETCTBYIOIIUX NMPOQEeCcCHOHABHBIX 33/1aY;
BJIA/JeTh:

COBPEMEHHOM XMMHMYECKOH TEPMHHOJIOTHEH; OCHOBHBIMH HaBBIKAMH pabOThI C PEaKTHBaMH,
1abopaTOPHOM MOCYI0M, TA0OPATOPHBIM 000PYTOBAHUEM.

Kpurepun oueHku:

- «OTIUYHO» BBICTABISETCS OOy4arolUeMycs, €ClIM HMeeTcs MIOJIHOE  PACKPBITHE
IPEUIOKEHHBIX TEOPETHYECKUX BOINPOCOB, TOYHOE YKAa3aHWE HA3BaHUN U  OIpPENEICHM,
npaBwibHasA (GOPMYINPOBKA NOHITUNA U KaTErOpHid, MpUBEACHNE HEOOXOUMBIX CXeM U GOpMYII, UX
pacu@poBKa, MPaBUILHOE PEIIeHUE MPAKTHUECKUX 3aj1ay,

- «XOpOULIO» BBICTABISETCS OOy4arOLIEMyCs, €CJIM HaOJIOAAI0TCsl HEIOCTATOYHO IOJHOE
pacKphITHE MPEATIOKEHHBIX TEOPETUYECKUX BOIPOCOB; HECYIIECTBEHHBIE OLIMOKH B OMpeAeTIeHUN
MOHSTHUH U KaTeropuii, GopMmyiax, cxemax u Ap., KapJUHAIbHO HE MEHSIOIIUX CYTh U3JI0KEHUS;
NpaBUIbHOE pEIICHHE MPAKTUYECKUX 3ajady, JHMOO0 HECYIIECTBEHHbIE OIIMOKHM B HMX PEIICHUH
HaJIMYue TpaMMaTHYECKUX U CTUIMCTUYECKUX OMNOO0K, HEaKKypaTHOe oopMiIeHHE paboThI;

- «YIOBJIETBOPUTEIBHO» BBICTABISETCA OO0YYalOIEMYCs, €CJIM OTPaKEHO JIMIIb oOIee
HaIpaBJIEHUE W3JIOKEHUS MaTepHualia, HEMOJIHOE PACKPhITHE TEOPETUUECKHUX BOIPOCOB; B HATUYHUU
JIOCTAaTOYHOE KOJIMYECTBO HECYIIECTBEHHBIX WM OJHA-JBE CYLIECTBEHHBIE OIIMOKH B OINpEaeIICHUH
NOHATUM M KaTeropuid, (opmynax, CTaTUCTUYECKUX JAaHHBIX W T.I.; HENPAaBWIbHO pELIEHBI
IIPAKTUYECKHE 3aJa4d IpU  YCIOBUM  HANMCAHHUA TEOPETHUECKHUX  BOIPOCOB, HAIWYHE
rpaMMaTHYEeCKUX U CTHJIMCTHYECKUX OIIMOOK, HeaKKypaTHOe opopMIleHHE pabOTHI;
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- «HEYIOBJCTBOPUTEIBHO»  BBICTABISIETCS  OOydarolmeMycCs, €CIH HE  PaCKPBITHI
TEOPETUYECKHE BOIMPOCHI; AOMYIIEHO OONbIIOE KOJUYECTBO CYIIECTBEHHBIX OMMOOK; HEMPAaBUIBLHO
pEIICHBI TPAKTUYECKHE 3aJauH.

Komnerenmus «OIIK-1» cunraercst copMupoBaHHOM, €CIM 1O pe3ysbTaTaM KOHTPOJbHON
paboThl 00YYAIOIIUIACS TIOTYYMIT OIICHKY «yOBJICTBOPUTEIHHOY «XOPOIIO0Y WIH «OTIHIHOY.

3.3.3. Jloky1aabl 10 TeMaM U CIUTLIUHbI

KoHTposIb caMoCTOSTEIbHOM PadOThI CTYIECHTOB IO JUCHHUIUIMHE «DHU3HKO-XUMHUYECKHE
METOJIbI aHAIM3a» MPOBOAUTCS B (popMe MOKIAIOB OOYYAIONIMXCS C IEJIbI0 KOHTPOJS YCBOCHUS
y4eOHOro MaTepHalia OTACIBHBIX TEM JUCIUIUIHHBI.

[Ipy moaroTroBke K 3aHATHSAM OOyYaromIWecs JIOJDKHBI — MPEACTABUTH  JTOKJIAJIbI
IPOJO/DKUTEIbHOCTEI0O  7-10  MuHyT. Tembl  JOKIAaJOB  BBIOMpArOTCS  OOYdYaIONIUMUCS
CaMOCTOSITEIILHO U3 TPEUI0KEHHOTO HUKE CITUCKA.

Temartuka JI0KIJI0B:

Hcropus pa3BUTHS XUMUH.
Bopa u ee Ouonoruueckoe 3Ha4eHUE.
Coenunenus cepedpa u 30J0Ta.
XKuzsb u gesrenvHocts Mapuu Kropu-CxinanoBckoil.
Kuznp u gesrensHocth .M. Mennaeneena.
Hcropus otkpsitusa [leppoandeckoro 3akoHa.
Kusue u gesreapnocts M.B. JlomoHOCOBA.
Penkozemenbubie 3eMeHThl. CHHTETUYECKUE SJIEMEHTHI.
HoBoe yuenune o koppo3uu.
10. DIEKTPOHBI U XUMUYECKAs CBA3b.
11. Tspxenble METAIIB U MX BIUSHUE HA PACTEHUS U )KMBOTHBIX.
12. 3HadyeHHE eCTECTBEHHOW PaIMOAKTUBHOCTH B KU3HU PACTEHUIN M JKUBOTHBIX.
13. buonoruyeckasi pojib MUKPO3JIEMEHTOB U UX MIPUMEHEHHE B CEIHCKOM XO35SHCTBE
14. YenoBek Kak CynepKOJIIIOUI.
15. MuHepanbHblii 00MEH B OpraHU3Me YeJIOBEKa.
Oxunaemblii pe3ynbrar: B pesynbprare caMOCTOSITENBHOM MOATOTOBKH JIOKJIAJa MO TEME
TUCITUTIMHBI 00YYarOIIUNCs JOMKEH:
3HATH:
OCHOBHBIE TIOHATHUS U 3aKOHBI XMMHH; OCOOEHHOCTH XUMHUYECKOU CBSI3U B PA3IMUYHBIX XUMUYECKUX
COCIMHEHUSX; CBOMCTBA BAXHEHIITUX KJIACCOB HEOPTAaHMYECKUX, COETMHEHUI BO B3aMMOCBSI3U C UX
CTpoeHHEeM U (YHKIUAMHU; 3aKOHOMEPHOCTH MPOTEKAaHUS XHMHUYECKUX TMPOIECCOB; CIOCOOBI
BBIDOKEHMSI  COCTaBa  PAacTBOPOB;  CBOMCTBA  PAcTBOPOB;  MEXAaHM3M  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX MTPOLIECCOB;
yMeTh:
MPOBOJIUTh XUMHUYECKUN OKCIEPUMEHT MO U3YYEHUI0 CBOMCTB BaXHEHIIMX  KJIACCOB
HEOPTraHWYECKUX COCIUWHEHWN; WCIOJb30BaTh HEOOXOAMMBbIE TPHOOPHI H  JIAOOPATOPHOE
o0opyoBaHue TIPU MPOBEICHUE IKCIIEPUMEHTA; TIPOBOIUTE 00pabOTKY Pe3yIbTaTOB dKCIIEPUMEHTA
Y OIICHUBATh WX B CPABHEHUU C JINTEPATYPHBIMHU
JIAHHBIMU; HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS W NPAKTUYECKUE HABBIKM, IOJIYYEHHBbIE MpHU
W3YYEHUHN JUCIUTUTHHBI « XUMUSD I PEIICHUS] COOTBETCTBYIOIIMX MPOPECCHOHAIBHBIX 33/1aY;
BJIA/IETh:
COBPEMEHHON XHMHYECKOW TEPMHHOJOTUEH; OCHOBHBIMH HaBBIKAMHU paOOTHI C PEaKTHBAMH,
n1abopaTopHOI MOCy101, TaOOPATOPHBIM 00OPYIOBAHHEM.
Kpurepun onenku:
OLICHKA «3aYTE€HO» CTABUTCSA B TOM Cllydae, €CJId COJEP>KaHHE JIOKJIaJa COOTBETCTBYET
3asBJICHHON TeMe, JAEMOHCTPUPYET CIOCOOHOCTh OOY4YarolIerocs K CaMOCTOATENbHOM HaydHO-
HCCIIEIOBATENLCKOM paboTe; MoKl WILTIOCTPUPOBAH MPE3EHTAIIMEH, COIEPKUT CaMOCTOSTEIbHBIC

CoNoOAWDNE
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BBIBOJIBI  OOYYaIOIIErocs, AapryMEHTHUPOBAaHHBIE C TIOMOIIBI0 JAHHBIX TIPEJICTABICHHBIX B
HCIOJIb3YEMBIX JINTEPATYPHBIX HCTOUHUKAX;

OLICHKa «HE 3a4TEHO» CTAaBUTCA B TOM Clly4ae, €CJIM: COAEpXaHHE JOKJIana HOCUT
pedepaTuBHBII XapakTep, CTPyKTypa U OQOpMIICHHE JO0KJIaJa HE COOTBETCTBYET TpPEOOBaHUSAM,
OTCYTCTBYET MPE3EHTAlMsI, HET CAMOCTOSTEIBHBIX BEIBOJJOB 00YUAIOMIErOCs IO UCCIETYEeMOi TeMe.

Kommnerenmus OIIK-1 cumTaercs chopMHpOBaHHOMN, €CIM 1O PE3yiIbTaTaM BBICTYILICHUS C
JIOKJIAI0M 0OYYaIOUIHICS TOTYYHIT OLEHKY «3auTEHO.

3.4 OueHo4HbIe CPeACTBA /ISl IPOBEJIEHUS POMEKYTOYHOM aTTEeCTAIMA

[IpomexyTouHas arrecTalus IO IUCLUUIUIMHE «XUMHS» MIPOBOJUTCS B BHUJE DK3aMEHA C
LIEJIBIO OTIPENIECIEHUs] YPOBHS 3HAHUHM U YMEHUH 00yJaroImuxcsl.

OopazoBarenbHoil mporpammoii 35.03.07 TexHonOrHsl TPOM3BOACTBA M IMEPEpabOTKU
CEJIbCKOXO3SHCTBEHHOM NPOAYKIMM HPEJyCMOTpPEHa OJHAa IPOMEXYTOUYHas aTrTecTalus Io
COOTBETCTBYIOILIUM pa3fiesiaM JaHHOW JucuuIuIMHBL. [loaroroBka oOyyaronmxcs K NPOXO0XKIECHUIO
IPOMEXKYTOUHON aTTeCTAllUN OCYLIECTBISETCS B IEPHOJ JIEKLIMOHHBIX U JIAOOPATOPHBIX 3aHATHH, a
TaK)Ke BO BHEAYAMTOPHBIC Yachl B paMKaxX CaMOCTOSTENbHOW paboThl. Bo Bpems camocTosTensHON
HOJArOTOBKU OO0y4Yaroluecs MOJb3YIOTCS KOHCHEKTaMU JIEKIUH, OCHOBHOM M JONOJHHUTEIbHOM
JUTEPATypOi 10 TUCHUIUIMHE (CM. IIEpEUEHb JIUTEPATYphl B paboueii mporpaMme AUCLHUILINHBI).

ITepeueHb BONPOCOB JUIsl IPOMEKYTOUHOM aTTecTalMK (3K3aMEH)

[lepeuenp koMIETEHIIMN, IPOBEPSIEMBIX OLIEHOUHBIM cpencTtBoMm: OITK-1.

I[TepedeHb BOIPOCOB /ISl IPOMEKYTOUYHON aTTECTAIMU (9K3aMEH)

1. OcHOBHBIE TOHATUS XUMHUH

2. OcCHOBHBIE 3aKOHBI XUMHH

3. Xumudeckue peakuuu. TUTIbI ¥ MPU3HAKU PEaKIIHA

4. Oxkcunel. Kucnorel. OcuoBanusa. Conu. Knaccudpukanus. [lonydenune. Xumudeckue cBO-
ctBa. [Ipumenenne

5. Hcropus pa3BuTHS yUEHHS O CTPOCHHH aTomMa

6. KsantoBas Teopusi crpoenusi aroma. Pabotsl ['eitzenbepra u Ilp&nunrepa. KanToBbIe
qucia

7. Ilepuoaunueckuii 3aKoH U nepuoanyeckas cucrema X9 JI.M1. Menneneesa.

8. OcHOBHBIE MOHATHS XMMUYECKOH CBSI3U. YCIIOBUE 00pa3oBaHUs CBA3U. THUIBI XUMHUECKUX
CBsI3€H, UX XapaKTepUCTUKA

9. Meroasl oOmucaHWS XUMHUYECKOW CBSI3U: MeTOj BajeHTHBIX cBszed (MBC) u wmeron
MoJIeKyJIsIpHBIX opouTtaneit (MMO)

10. 'ubpuauzanus u e€ TUIIBI

11. OcHOBHbIE TOHATUS XUMUYECKON TepMOJUHAMUKU. [IepBbIil 3aKOH TEpMOIUHAMUKI

12. Bropoil 3akoH TepMOJUHAMUKHU. DHTPONUS. YCIOBHUS CaMOINPOU3BOJIBHOTO MPOTEKAHUs
IIPOLIECCOB

13. Tepmoxumus. TXY. 3akon ['ecca. Cnencteus u3 3akona ['ecca

14. Ckopocth xumuueckod peakiuu. @OakTopbl, BIAMSIONIME Ha CKOPOCTh PEAKIUU. 3aBUCH-
MOCTb CKOPOCTH pE€aKIIMM OT KOHUeHTpauuu. 3AM

15. 3aBucuMocTh ckopocTd peakiuu ot temneparypsl. [IpaBuno Bant-I'odda. Teopus akrus-
HBIX CTOJIKHOBEHMI. Y paBHEHHE AppeHnyca

16. Teopust akTHBHPOBaHHOTO KOMITIeKca. KpaTkue cBeieHus 0 KaTaimse.

17. Tlonstue xumuueckoro paBHoBecus. KoHcTaHTa xumuueckoro paBHoBecus. CwelieHue
paBHOBECHSI

18. OcHoBHbIe MOHATHS pacTBOPOB. CrIOCOOBI BEIPAXKEHUS COCTaBa PaCTBOPOB

19. KosmuratuBHBIE CBOHCTBA PAaCTBOPOB HEAJIEKTPOIUTOB

20. PacTtBOpBI 371€KTPOIUTOB. Teopust 3MeKTpOIMTHUECKON aucconuanuu. Jlucconmanus Kuc-
JIOT, OCHOBaHHUM, COJICH
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21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.

32.

10.

11.

12.

13.

14.

Huccouunanus Boasl. I[lonsatue pH. [Iponssenenue pactBOpUMOCTH

I'maponus coneit

Kowmmnekcusie coenqunenus. Ctpoenne. Knaccudukanus. Homenkiarypa

XHUMHUECKas CBA3b B KOMIUIEKCHBIX coeiMHEHUsX. [loBeieHre KOMIUIEKCHBIX COEIMHEHUH B
pactBopax. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX HOHOB KaK Me€pa UX YCTOHYMBOCTHU
OxkuciuTensHO-BOCCTaHOBUTENIBbHBIC peakiiuu (OBP)

OcHoBbl 3nekTpoxumuu. IloHsTue anekrpoaHoro noreHuuana. Ypasuenue Hepuera. Diek-
TPOXUMMUYECKHUH PsI/i HAIIPSKEHUST METAJIOB

Tunel anexrponos. ['anbBanndyeckuid 31eMeHT. [IpOMBIIIUIEHHBIE HCTOYHUKH TOKA.
Dnektposin3. Buasl anekrponusa. 3akonbl Papajes.

Kopposust merayuioB. Buabl koppo3uu (Xumuueckas U dJeKTpoxumuueckas). CrocoOs! 3a-
LIUTBI OT KOPPO3UHU

Mertamnel. [lonoxenue B nepuoandeckoit cucteme. O0mas xapakrepuctuka. CrocoOsl mo-
nydenus. CporictBa. CruiaBbl

Hewmeramnsl. [Tonoxenue B nepuoandeckor cucreme. @Pu3nyeckue 1 XuMUYECKUE CBOMCTBA.
CnocoObl MoTy4eHuUs.

CBolicTBa COJISTHON, a30THOM, CEPHOM KHUCIIOT B Pa3JIMYHbIX KOHLIEHTPALIUAX.

3amaun UM YK3aMeHa

BoryuciauTs yuciao NpoTOHOB, AIEKTPOHOB M HEUTPOHOB B: a) aTOME M MOHE KHUCIOPo/a; 0)
aToMe 1 MoHe Maruus. Hanmcats snexkTpoHHbIe popMylibl U pactipenenenue no AO kaxaon
YaCTULIBI.
3aKOHYUTh COCTABIICHHUE CJICAYIOIIMX YPABHEHUI:

H,S + KMnO,4 + H,SO4 — S + MnSO4 + K,SO4 + HoO .

K>Cr,07 + Na,SO3+ H,SO4— NapSO4 + ...

Paccuntarh MOJSpHYIO KOHILIEHTpAllMIO BELIECTBA OSKBUBAJIEHTA pacTBOpa XJIOpHUAA
IIOMUHUS, €CIIM H3BECTHO, YTO B pacTBope o0BEMOM 200 miu coaepxkutcst 10 r 3TOro
BEIECTBA.
Paccuutars MonsipHyto KoHIEHTpauuio 30%-HOi cepHOW KHUCIOTHI (IJIOTHOCTH pacTBOpa
1,22 r/mm).
B 200 mn Boxsl pactBopuin 40 r nekarujapara kapOoHata HaTtpus. Paccuutarh MaccoByro
JIOJIIO COJIM B TIOJTyYEHHOM PacTBOPE.
Cwmemanmu 100 M 10% pactBopa noBapenHoit conu (p = 1,08 r/mi) u 150 ma 5% pactBopa
noBapeHHou comu (p = 1,04 r/mi). PaccuntaTh MaccoByIO JIOJIO COJIM B 0Opa3oBaBIIEMCS
pacTBope.
Paccuurare MousspHOCTH, HOpManbHOCTh 19,6 % pactBopa QocdopHON KHUCIOTHI,
HMMEIOIIEro IIOTHOCTH 1,15 r/mo.
Kak uamenutcs ckopoctsb npsimoit peaknun 2SO0, + O, = 2S03, eciu 1aBlieHUE YMEHBIITUTh
B 4 paza.
Bo ckonpko pa3 U3MEHUTCSA CKOPOCTh PEAKIUU, €CIIM PEAKIHOHHYIO CMECh OXJIaauTh ¢ 60
10 30 rpagycoB, eciu TeMIeparypHblii K03(hGUIIMEHT peakluu paBeH 37?
Ha ckonapko rpaaycoB HYXHO TOHU3UTh TEMIIEpATypy, YTOOBI CKOPOCTb pEaKIUU
yMeHbIIMiach B 81 pas, eciiu TeMnepaTypHbIi KO3 GUIMEHT peakui paBeH 37
Hanucats ypaBHeHUs (MOJEKYJIIpHOE, HOHHOE IMOJIHOE, HOHHOE COKPAIIEHHOE) TUAPOIIN3a
XJIOpU/Ia AIIOMUHUS, anieTara 0apus, cynbduaa Kamus.
[IpuBenute mnpumepbl peakuuii oO0pa3oBaHHS KaKOTo-IHOO OKCHIA: W3 JIBYX IPOCTHIX
BEIIECTB; W3 CJIOKHOI'O BEIIECTBA; M3 IMPOCTOrO0 M CIOXKHOrO BemecTsa. llpueenure
pUMepbl 00pa30BaHUs KaKOH-JINOO KUCIOTHI.
400 n xmopoBojopoaa (H.y.) ObUTO MOrIOmEeHO 2 J BoAbl. OmpenenuTs MacCOBYIO JIOJIO
XJIOPOBOAOPOJIa B pacTBOpE.
[IpuBenuTe mpUMepbl peakifii MOTydeHHUs Kee3a.

34



15. PaccuntaTh MOJIIPHYIO KOHIIEHTPAIIMIO BEIIECTBA HSKBUBAICHTA pacTBOpa XJIOpHIA
AITIOMUHMS, €CITi B pacTBOpe 00bEMomM 200 M ero coaepxutcs 10 T.
16.TIpu B3aumopeiictBun 8,0 r MeTayma ¢ BoJoW Beigenuiock 4,48 i Bomopona (H.Y.).
Onpenenuts 3TOT METALJI, €CIH OH B CBOUX COCIUHEHHSIX ABYXBAJICHTEH.
17.K 25 r 8%-noro pactBopa xsopuaa sxeneza (+3) mpuwiunu 25 r  16%-HOro pacrtBopa
ruapokcuaa Hatpus. O6pa3oBaBUINIICS 0CaOK OTQUIBTPOBAIN U MPOKAIUIN B OTCYTCTBUU
BJIaru u kuciopoja. OnpenenuTs ero Maccy U COCTaB.
18. HanuiuTe ypaBHeHHs peakluid, XapaKTEpU3YIOLIUX CIEAYIOIINE MPEeBPAICHHUS:
HzS —S - SOZ — SOg—> HzSO4 — BaSO4
!
Na,SO, — BaSOq
NH3 — Nz — NO — NOZ — HNO3 — NH4NO3
MgC|2 — Mg — MgO — MgSO4—> M9003—> Mg(H003)2 — CO..
CaF, — Ca — Ca(OH), — CaCl, — CaCO; — Ca(HCO3), — CaCO; — CaO
3HATh:
OCHOBHBIC TIOHSATHS U 3aKOHBI XUMHH;, OCOOCHHOCTH XUMHYECKON CBS3HM B PA3IMUHBIX XHMHUCCKUX
COEIMHEHUSX; CBOMCTBA BAXKHEUIITNX KJIACCOB HEOPTaHUYECKHX, COEIMHEHUN BO B3aUMOCBSI3U C UX
CTPOCHHEM H (PYHKIUAMU, 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKUX IPOIECCOB; CIOCOOBI
BBIpQXEHHUS ~ COCTaBa  pacTBOPOB;  CBOMCTBAa  pacTBOPOB;  MEXaHU3M  OKUCIHMTEIHHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;
yMeThb:
IIPOBOJNUTHh XUMHUYECKHMH OKCIEPUMEHT 10 U3Y4YCHHUI0 CBOMCTB BaXHEHIIUMX KJIACCOB
HEOPraHMYECKUX COCJUHEHH;, HCIONb30BaTh HEOOXOoAuMble MpHOOPHI H  JlabopaTopHOE
000pyI0BaHUE TIPH MPOBEJCHUE IKCIIEPUMEHTA; TIPOBOAUTH 00pabOTKY pe3yabTaTOB IKCIEPUMEHTA
U OLICHUBATh UX B CPABHEHHH C JIUTEPATYPHBIMU
JIAHHBIMU; HUCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS W TPAKTUYECKUE HABBIKH, IOJIYyYEHHBIC MpHU
W3YYECHUU JUCIUILTUHBI « XUMHUS» JJIS1 PEIIEHUS] COOTBETCTBYIONIUX MPO(ecCHOHATBHBIX 33124,
BJIAJeTh:
COBPEMEHHON XWMHUYECKOW TEPMHHOJOTHEH; OCHOBHBIMH HaBBIKAMH pPabOTHI C pEaKTUBAMU,
1abopaTOPHOM TOCY0M, TAOOPATOPHBIM 000PYTOBAHUEM.
HTorom mpomMexyTOYHOM aTTeCcTalluy SBISETCS OJTHO3HAYHOE PEIICHUE: eClT 00yYaroIHHCs
TIOJTYYHJI OLIEHKY <3adureHoy», To kKomreTeHiust OINK-1 chopmupoBana, ecnu «HE 3a4T€HO», TO HE
chopMHpOBaHa.
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4 Onucanue nokasarejieli H KpUTepHeB OLCHMBAHHMS KOMIIETEHUIMII HAa Pa3jIMYHBIX
Tanax ux (popMUPOBaHHS, ONIMCAHUE LKA OLlCHMBAHUSA

[IIkana orieHWBaHUS MPOMEKYTOUHOM aTTecTaliu B (hopMe dK3aMeHa

YpoBens chopmu-
Onucanue mokasareis POBAaHHOCTH KOM-
MEeTCHIINH

HaunmenoBanue nokasa-
T

OneHKa «OTJIIMYHO» BBICTABISIETCS CTYJCHTY,
€CIM OH TJIYyOOKO M TPOYHO 3HAET OCHOBHBIE
MOHATUS W 3aKOHBl XUMUH, 0coOEHHOCTH
XUMHYECKON CBSI3U B PA3IUYHBIX XHUMHUYECKUX
COCJIMHEHUSX; CBOMCTBAa BaXHEUIIHMX KJIACCOB
HEOPTaHWYECKUX, COSIMHECHHUI BO B3aMMOCBSI3H C
X CTPOCHHEM U (YHKIHUSMH; 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHX IPOIECCOB; CIIOCOOBI
BBIDQKCHUSI COCTaBa PacTBOPOB; CBOWCTBA
pPacTBOpOB; MEXaHHU3M OKHUCJIUTEITHHO-
BOCCTAHOBHTEJIbHBIX IIPOIIECCOB; yMeeT
MPOBOJANTh  XUMHUYCCKUH  DKCIIEPHUMEHT IO
W3YYCHUIO  CBOWCTB  BAKHEHIIMX  KJIACCOB
OTinyHO HEOPTaHWYECKUX COCJAMHCHUH; WCIIOIh30BATh
HeoOXoauMble  TpHOOpPEl W JJTabopaTOpHOE
000pyJOBaHUE TPH MPOBEACHUE SKCIIEPUMEHTA;

IloBrImIeHHBIN
YPOBEHb

MIPOBOUTH 00paboTKy pe3yNIbTaToB
SKCIEPUMEHTA M OIICHUBATh UX B CPABHEHHUH C
JTUTEpaTypHBIMH  JaHHBIMU;  HCIOJIB30BaTh

TEOPETUUECKHE 3HAHUS U MPAKTUYECKUE HABBIKH,
MIOJIyYEHHbIE TNPU  H3YYEHHH  JTUCLUIUIMHBI
«XUMHS» A0S pEUIeHUs COOTBETCTBYIOLIMX
poeCCHOHATBHBIX 3a1ad4; BJIa/IEET
COBPEMEHHOM  XMMHYECKOW TEPMHUHOJIOTHEMN;
OCHOBHBIMHM HaBbIKaMHM palOOThl C PEaKTHBaMH,
nabopaTopHOU MOCY/I0H, 1ab0paTOPHBIM
000py/IOBaHUEM.

OneHka «XopoIlo» BBICTABISETCS CTYAEHTY, €c-
JIM OH 3HAET HE B MOJHOM 00beMe OCHOBHBIE I10-
HATUS ¥ 3aKOHBI XUMUH; OCOOEHHOCTH XUMHYE-
CKOH CBSI3U B PA3JINYHBIX XUMUYECKUX COEIUHE-
HHUSIX; CBOWCTBA Ba)KHEHMIIMX KJIACCOB HEOPraHHM-
YECKUX, COEAMHEHNH BO B3aUMOCBSI3U C UX CTPO-
€HUEeM U (QYHKUMSIMH;, 3aKOHOMEPHOCTH MpOTe-
KaHUSl XUMHYECKUX IPOLIECCOB; CIIOCOOBI BhIpa-
Xopomo JKEHUs COCTaBa PaCTBOPOB; CBOMCTBA pacTBOPOB; | ba3oBbIil ypOBEHb
MEXaHU3M  OKHMCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB; YMEET HE B MOJHOM 0O0bEMe MPOBO-
IUTh XUMUYECKUI SKCHEPUMEHT IO H3Y4YECHHIO
CBOMCTB BAKHEWIINX KJIACCOB HEOPTaHUYECKUX
COEJIMHEHUI; UCTOIb30BaTh HEOOXOAUMBIE TPHU-
OopeI U JTabopaTopHOE 00OpPYAOBaHUE MPHU TPO-
BEJICHUE SKCIIEPUMEHTa; MPOBOJIUTH 00pabOTKY
pe3yJIbTaTOB SKCIIEPUMEHTa U OILIEHHWBATh UX B
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CPaBHEHUU C JIUTEPaTypHbIMU JaHHBIMHM; HC-
I10JIb30BAaTh TEOPETUUECKHUE 3HAHUS U IPAKTHYE-
CKHME HaBBIKM, ITOJIYYEHHbIE TP U3YYECHUU IUC-
LUUIUIMHBL «XUMUS» JUIsl PELIEHUsI COOTBETCTBY-
ouX NpodecCHOHaIbHBIX 3ajay; BJIaJICeT HE B
MOJTHOM 00BbEME COBPEMEHHOM XHMHYECKON
TEPMHUHOJIOTHEH; OCHOBHBIMH HaBBIKAMH pabo-
ThI C PEAKTHUBAMH, JTAOOPATOPHON TOCYHOH, Jia-
OOpaTOPHBIM

y,[[OBJ'I@TBOpI/ITeJ'IBHO

OneHka «yAOBJIETBOPUTENIBHO» BBICTABIISIETCS
CTYJIEHTY, €CJIM OH MMEET 3HAHMS TOJIBKO HEKO-
TOPBIX OCHOBHBIC MOHSATHS M 3aKOHBI XHMHH;
0COOCHHOCTEH XMMHUYECKOH CBSA3M B Pa3IUYHbBIX
XMMHYECKUX COCIMHEHUAX; CBOMCTB BaXKHEUILINX
KJIACCOB HEOPraHUYECKHUX, COCAMHEHUIN BO B3aH-
MOCBSI3H C UX CTPOCHHEM U (YHKIUSMU; 3aKO-
HOMEPHOCTEW MPOTEKAHUSI XUMUYECKUX IPOLieC-
COB; CIOCOOOB BBIPAKEHHSI COCTaBa PAacTBOPOB;
CBOMCTBa pPacTBOPOB; MEXAHU3MOB OKHCIIUTEIIb-
HO-BOCCTAHOBUTEJIBHBIX IIPOLIECCOB; HENOCTa-
TOYHO MPABWIBHO YMEET MPOBOJUTh XHMHYE-
CKHMM JKCIIEPUMEHT 110 U3YYEHHUIO CBOMCTB BaXK-
HEWIIUX KJIACCOB HEOPIaHUYECKUX COEIMHEHUII;
WCIIOJIb30BaTh HEOOXOIUMBIC MPUOOPHI U J1a0O0-
paTopHOe O0OpYyIOBaHHE MPU MPOBEACHUE DKC-
MEPUMEHTa; C TPYIOM IPOBOIAUT 0OpabOTKy pe-
3yJbTaTOB 3KCIIEPUMEHTAa U OIICHUBAaTh HX B
CpaBHEHUU C JUTEPATYPHBIMHU JaHHBIMH; WC-
MOJIb3YET TEOPETHUECKUE 3HAHUSA U IpPaKTHYe-
CKHE€ HaBBIKH, MOJYYCHHBIC TIPU M3YUYCHUH JUC-
LUUIUTMHBL «XUMUS» ISl pELIEHUsI COOTBETCTBY-
IOIUX NpoecCHOHANbHBIX  3aJad; BJajieeT
TOJIBKO HEKOTOPOM COBPEMEHHONW XHMHUYECKOU
TEPMUHOJIOTHEH;  HEKOTOPHIMU  OCHOBHBIMU
HaBbIKaMU pabOTHI C peaKTUBaMH, Ja00paTOpHOI
MIOCY10M, 1a0OpaTOpHBIM 00OPYZOBAHUEM.

IToporosslii ypo-
BEHb (00s13aTeIIb-
HBIH 111 BceX 00y-
YaKOITUXCH)

HeynosnerBoputensHO

OneHka «HEYTOBIETBOPUTEIHHOY» BBHICTABISETCS
CTYICHTY, KOTOPBI HE 3HACT OCHOBHBIC ITOHATHS
U 3aKOHbl XUMHH; OCOOEHHOCTH XHMHUYECKOM
CBSI3M B PA3IMYHBIX XUMHUYCCKUX COCIUHEHUSX;
CBOMCTBa BaXKHEUIITUX KJIACCOB HEOPTaHHMUECKHUX,
COCJTMHEHUI BO B3aUMOCBSI3U C MIX CTPOCHUEM W
(GYHKIIUSMU; 3aKOHOMEPHOCTH TPOTEKAHUS XU-
MHUYECKHUX TIPOIECCOB; CIIOCOOBI BBIPAKEHUS CO-
CTaBa pacTBOPOB; CBOWCTBAa PACTBOPOB; MeXa-
HU3M OKHCJIHTEIHbHO-BOCCTAHOBUTEIBHBIX IPO-
I[ECCOB; HE YMEET MPOBOJUTH XUMHUUYECKHI JKC-
MEPUMEHT O HM3YYEHUIO CBOMCTB Ba)KHEWIIHMX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUH; UCIOIb-
30BaTh HEOOXOIMMBIE PUOOPHI B TaOOpaTOpHOE
o0opy/noBaHUE TPU MPOBEJACHHE SKCIIEPUMEHTA;
MPOBOJIUTh 00pPA0OTKY pPE3YNHTATOB JKCIIEPH-

Komnerennus He
chopmupoBaHa
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MEHTa ¥ OIICHWBaTh UX B CPAaBHCHHHU C JINTEpa-
TYPHBIMH JIaHHBIMH; HUCIIOJIb30BAaTh TEOPETUYC-
CKHUE 3HaHUS ¥ TPAKTUYECKUE HABBIKH, ITOJIyYCH-
HBIC TIPU WU3YYCHUU AUCHHUILTHHBI «XUMUS» IS
pelIeHus] COOTBETCTBYIOIIUX TMPO(EeCcCHOHATb-
HBIX 3aj[a4y; HE BJIAJEET COBPEMEHHOH XHMHUYe-
CKOW TEpMHUHOJIOTHEH; OCHOBHBIMH HaBBIKAMH
paboThI C peakTUBaMH, JTaOOPAaTOPHON MOCYIOM,
J1a00paTOPHBIM 000PYTOBAHUEM.

OHGHKI/I COTIIMYHO», «XOPOII0», KYAOBJICTBOPUTCIIHHO» O3HAYAIOT YCIICITHOC IMTPOXOKIACHUC
aTTCCTAalMOHHOI'O UCIIBITAHHA.

5 Meroanueckue MaTepuaJibl, ONpeAesA0IIHNe NPOUeIypPbl OLEHUBAHHUS 3HAHMI,
YMeHHUIi, HABBIKOB M (MJIM) ONBITA JAeATEeJbHOCTH, XapAKTEPHU3YIOIIUX 3TANbI (POPMHUPOBAHMA
KOMIIeTeHIINH

IIpoMexyTouHas arrecTanus IO IUCLUUIUIMHE «XUMHS» MPOBOJUTCS B BHJIE DK3aMEHA C
LIEJIbIO OIIPE/IETICHHS YPOBHS 3HAHUM, YMEHUN U HABBIKOB 00YYarOIHXCSl.

Oo6pazoBatenpHO mporpammoii 35.03.07  TexHosorus NMPOM3BOACTBA U TNEpepadOTKU
CEJIbCKOXO3SMCTBEHHOW  MPOAYKLIMH  NPEIyCMOTpEHAa  IPOMEXKYTOYHAas  aTTecTalus 10
COOTBETCTBYIOLIUM TeMaM JIUCLMILIMHBI, MpEeACTaBIEeHHbIM B pabouell mporpamme. [loaroroska
oOyyaromuxcsi K IPOXOXKACHUIO IPOMEXKYTOUHOM aTTeCTallMM OCYLIECTBIIAETCS B IEPUOJ
JEKIMOHHBIX M Ja0OpaTOpHBIX 3aHATHH, a TaKkKe BO BHEAyAMTOPHbIE Yachl B paMKax
CaMOCTOSITENIbHOW paboThl. Bo BpeMsi caMOCTOSTENTBHON MOATOTOBKH OOYYAIOUIMECs TOJB3YIOTCS
KOHCIIEKTaMH JIEKIMH, OCHOBHOW M JONOJHUTENBbHOM JINTEpaTypol 10 AUCLHUILUIMHE (CM. IIepevyeHb
JUTEpaTyphl B paboyel mporpaMme AUCUUTUIAHEI).

OneHka 3HaHWM, YMEHMH, HaBBIKOB M (WJIM) OIBITa JEATENBHOCTH, XapaKTepU3YIOIIUX
sTanbl (POPMHUPOBAHUS KOMIIETEHIIUM, OCYILECTBISETCS MpPErnoAaBaTeIeM Ha OCHOBE MPUHIUIIOB
OOBEKTMBHOCTM UM HE3aBUCUMOCTH OIIEHKM pE3yJbTaTOB OOYy4eHHUs IpU HCIOJIb30BaHUU
O0OBEKTHUBHBIX JAHHBIX PE3YJIbTATOB TEKYIIEH aTTEeCTalluH CTYIEHTOB.

Bo Bpems »k3ameHa oOyyaromuicsi JOJDKEH JaTh pa3BEpHYTHIM OTBET Ha BOIPOCHI,
npeyIoKEeHHbIE NpenojaBareneM. [IpenonaBarens BlpaBe 3a/1aBaTh JONOJHUTENIbHbBIE BOIPOCHI 110
BCEMY U3y4aeMOMY KypCy.

Bo Bpems oTBeTa 00ydaromuiics 10KeH IpOAEeMOHCTPUPOBATh 3HAHUSI OCHOBHBIX MOHSATHI
U 3aKOHOB XMMMHU; OCOOCHHOCTEH XMMHYECKOH CBSI3M B Pa3IUYHBIX XUMHYECKUX COCIMHEHMSIX;
CBOMCTB Ba)KHEMIIMX KJIACCOB HEOPraHMYECKUX, COCIMHEHUN BO B3aUMOCBSI3U C UX CTPOCHUEM U
(GYHKLIUAMHU; 3aKOHOMEPHOCTEH NpPOTEKaHWs XMMUYECKHX IIPOIIECCOB; CIIOCOOOB BBIPAKEHUS
cocTaBa pacTBOPOB; CBOMCTB pacTBOPOB; MeEXaHM3Ma OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB; IIOKAa3aTh YMEHHME MPOBOJNUTH XUMHYECKHH D3KCIEPUMEHT IO HM3YyYEHHUIO CBOMCTB
BaXHEHMIIINX KJIaCCOB HEOPraHMYECKUX COEAMHEHUMN; HCMOJIb30BaTh HEOOXOIUMBIE HPUOOpPHI U
nabopaTopHoe 000pyIOBaHKE MTPU MIPOBEACHUE IKCIIEPUMEHTA; POBOAUTH 00pabOTKY pe3yIbTaToB
DKCIIEPUMEHTAa W OIIEHMBaThb HMX B CPaBHEHUM C JIMTEPATYPHBIMH JAaHHBIMH; HCIOJIb30BaTh
TEOPETUYECKHE 3HAHUSA M MPAKTUYECKUE HAaBBIKM, IOJYyYEHHBIE NPU H3YYEHUM JUCLMUILINHBI
«XuUMHS» JUISI pEelIeHUs] COOTBETCTBYIOIIMX MPO(ecCHOHANbHBIX 3a/1ay; BIIaJIEHHE COBPEMEHHOM
XUMHUYECKOH TEPMHUHOJIOTHEN; OCHOBHBIMHM HaBbIKAaMHU pabOThl C pPEaKTHBaMH, JIaOOpaTOpHOU
nocyiou, jaboparopHbiM  obopynoBaHueM.. llomHoTa oTBeTa ompenensercs IMOKa3aTeIsIMu
OLIEHUBAHMSI IUTAHUPYEMBIX Pe3yJIbTaTOB 00yUEHUS.
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JIuer perucrpanyu u3MeHeHHUil (10MO0JHEeHNiT) B pa0041yI0 porpaMmy
AUCHHUILIMHBI «XUMHUD)

B coctaBe OIIOII 35.03.07 TexHosorust NpoM3BOJICTBA U MEepepadbOTKU
CEJIbCKOXO03sICTBEHHOM npoaykiuu Ha 20 -20  y4eOHbIN TOJ

[TpenonaBarenb (®HO)
W3meHeHus: yTBEepKACHBI Ha 3acedaHu Kadeapbl «  » 20
(mpotokon Ne )

3aBenyromuii kaheapoun dUO
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