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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 BO3MOKHOCTBIO €ro IMPUMEHEHHs, MPUOOPETEHHE HABBIKOB 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/IaHUU XMMHUYECKOTO MBIIIJICHHs], JAOIIETO BO3MOXHOCTD
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 BUIOM (BUIAMHU) AEATCIBHOCTH):

— (opmHpOBaHHE COBPEMEHHOI0 €CTECTBEHHOHAYYHOI'O MUPOBO33PEHMUS, Pa3BUTHE
HAyYHOT'O MBIILJICHUS;

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

- (opmupoBaHHE YMEHHI MPOBEICHUS IKCIIEPUMEHTA, OBJIaICHHE METOJaMUu U
crnoco0aMu MOJy4YEHHUS BEILECTB;

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

— cTaTUcTHYecKas o0pabOTKa pe3yslbTaToOB 3KCIEPUMEHTOB, (HOPMYJIMPOBAHUE BbI-
BOJIOB U IPEIJIOKECHUU.

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 MIPOrpaMMbl HAPABICHUS
MTOATOTOBKHU 35.03.07 Texnonorus IIPOU3BOJICTBA 17§ nepepadoTKu
CEINBCKOXO3SIMCTBEHHOU MPOIYKIIHAH.

2.2 JIns yCHenrHoro OCBOCHUS TUCIUTIIUHBI « XUMUS» 00YJarOmUiCs T0HKCH
UMeTh 0a30BYI0 TOJATOTOBKY IO JUCIHUIUIMHAM «XuMus», «buomnorus» B o0beme
IPOrpaMMBbI CpeHETo 001ero 0opa3oBaHusl.

2.3 PesynbTaThl 00y4YeHUS MO JUCHUIUIMHE «XUMHUS» HEOOXOIUMBI IS
YCIEUIHOTO OCBOCHUS CIEAYIONIUX AUCHUIUINH: «XUMUS OpraHudeckas», « ODu3uko-
XUMHUYECKUE METOJbl aHaiu3a», «be30macHOCTh MHUILEBOTO ChIPbsi U MPOJIYKTOB
MATaHUA», «bHOXUMHS CETbCKOXO3SIMCTBEHHON MPOTYKIIUID).

3 IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB OOY4YeHHS] MO JMCUMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHM pe3yJIbTATAMH OCBOEHHUsSI 00pa30BaTeIbHOI
NpOrpaMMbl

[Inanupyembie pe3ynbTaThl OOy4YEHHUS MO AUCHMIUIMHE — 3HAHUS, YMEHUS,
HaBBIKM M (WJIM) OMBIT JEATEIbHOCTH, XapaKTepU3yIoIllHe 3Tamnbl (GOpMHUPOBAHUS
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KOMIETEHIIM U oOecrneunBaome JOCTHKEHHE IIAaHUPYEMbIX pe3yJIbTaToB
OCBOEHHS 00pa30BaTEIbLHON POrpaMMBbl.

Komnerenius

Nunukaropel
TOCTHIKEHUSI
KOMIIETEHIUH

[lepeueHp IaHUPYEMBIX PE3YJIBTATOB
00y4eHHs 0 JUCLUILINHE

OIIK-1. Cmocoben pemarhb
TUTIOBBIE 3amauyu mpodec-
CHOHAJIBHOW  JI€ATEIIbHOCTH
Ha OCHOBE 3HAaHUN OCHOB-
HBIX 3aKOHOB MaTeMaTH4e-
CKHX, €CTECTBEHHOHAYYHBIX
u 00menpodecCuoHaTbHBIX
JUCIUTUTMH C TIPUMEHEHUEM
UH(POPMAIIMOHHO-
KOMMYHHKAIIHOHHBIX
HOJIOTHI

TCX-

N-2onk-1Acnions3yer

OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUTIINH JIJI PEIICHUs
CTaHJApTHBIX 3a7a4 B
COOTBETCTBUHU c
HaIPaBJICHHOCTHIO
npo¢eCCHOHATBHON
JIeATECIIEHOCTH

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

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

MIPOBOJIUTh XUMHUYECKUM IKCIICPUMEHT
[0 M3YyYEHHUIO CBOWCTB BAXKHEHUIIUX
KJIACCOB HEOPTaHUYECKUX COCIUHECHHUI,
UCIIOJIb30BaTh HEOOXOAUMBIE MPUOOPHI
u JjabopaTopHOe O00OpYyJIOBaHUE TpU
POBEJICHUE IKCIIEPUMEHTA; IPOBOIUTH
00paboTKy pe3yJbTaTOB SKCIEPUMEHTA
U OILICHMBaTh MX B CPaBHEHUH C

JAUTEpaTypHBIMU
JTAHHBIMU; UCIIOJIb30BAaTh
TEOpPETUYECKHE 3HAHUS u

IMPAKTUYCCKUC HABBIKH, TIIOJYUCHHBIC
Ipru U3YyYCHHUU JUCHUIIJIMHBI «XUMUS

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

BJIA/1€Th:

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

71a00paTOPHBIM 000PYAOBAaHUEM




4 CTpyKTYypa U co/iepKaHHue QUCUUILITHHBI

4.1 O0beM IMCHUILIMHBI U BUAbI Y4eOHOI padoThI

By yueOnol paboThl

TpynoemkocTs

ouHasi hopMa oOydeHus

3ao4Has popma 0OydUeHUS

AynutopHble  3aHATUS  (KOHTaKTHas

72 20
paboTa ¢ penoaBaTesieM), BCero
B T.4.. JICKIIUHU 28 8
nabopaTopHbIe 3aHATHUS 44 12
CamocrosiTenbHas paboTa 72 151
[MpomexyTouHas aTTecTanus (IK3aMeH) 36/ 1 cemectp 9/ 2 kypc
OO011ast TPYI0EMKOCTh TUACIUILTHHBI 180/53E 180/53E




4.2 Conep:xaHue QUCHUNINHBI

HaumenoBanue paznena

TpynoemMKkocTh pazziena u ee pacupeeieHue Mo BiuaaM yueOHon

JTUCLUIUINHBI / paboTI, Yac. Koze!
YKPYITHEHHBIE TEMBI OCHOBHEIE BOIPOCH! TEMBI ounas (opma oOydeHus 3a04Hast GpopMa 00ydeHuUs igiﬁggggh’[;;‘
paszacna Bcero | nekuus | JIII3 | CPC | Bcero | nexuwms | JIII3 CPC B
1 2 3 4 5 6 7 8 9 10 11
1 cemectp 2 Kypc
8 2 2 4 17 1 2 14
L Ocrompie monsTH M 1 OCHOBHBIE MOHATUS XUMUHU + + + + + OIIK-1
3aKOHBI XUMHUU
2 OCHOBHBIE 3aKOHBI XUMUU + + + + +
BxonHoii KOHTpOJIb, penieHue .
sanau VYcTHbIN onpoc, penieHue 3aaad
16 2 6 8 19 2 1 16
1 Oxcunel. Krnaccudukarnms.
[Tonyuenue. XHUMHUUECKHE + + + + + +
cBoycTBa. [Ipumenenne
2 OcHoBanus. Knaccugukanus.
2 Knaccel [Tonyuenue. XHUMHUUECKHE + + + + + +
HEOPraHUYECKHX cBoiicTea. [IpumeneHue OIIK-1
COEIMHEHU N 3 Kucnortel. Knaccuduxarus.
[Tonyuenmue. XHAMHYECKHE + + + + + +
ceoicTBa. [Ipumenenue
4 Comu. Knaccudukanus. Ilo-
Jly4eHHE. XMUMHUYECKUE CBOMCT- + + + + + +
Ba. [Ipumenenne
DopMa KOHTPOIA YCTHBIN ONpOC, peleHue 3aay, | Y CTHBIN OIPOC, pelIeHue 3a/1ay,
JTOKJIa]Ibl JTOKJIaJIbI
3 Ctpoenue aToma, 8 2 2 4 19 - 1 18
nepuoauueckuii 3akol |1 Hcropus pa3BuTHUA + + + OIIK-1
U XUMHYECKas CBA3b YYEHHUsS O CTPOCHHUHU aTOMa




2 KsanroBas TEOpHs
CTpoeHHss  aTomMa.  PaboThl + + + N
I'eitzenbepra u IIpémunrepa.
KBanTOBBIE UniCciia
3 [lepuoauueckuii 3aKoH
U nepuoauueckas cucrema XO + + + + +
.. Menneneena.
4 OCHOBHBIE  THUIIBI W
XapaKTEePUCTUKU  XUMHUYECKOU + +
CBSI3U
Y cTHBIHN onpoc, penieHue 3aaay,
®opMa KOHTPOJIA Bormpocsl k 3k3aMeny
JTOKJIa]Ibl
20 4 6 10 19 - 1 18
1 OcHOBHBIE TOJIOKEHUS XU-
MUYECKOU TEPMOJANHAMUKH:
BHYTPEHHSISI DHEPT s, TETNIOBOM + + + +
3(h(}HEeKT XUMHUYECKHX pPEeaKIIHid,
SHTAJIBIUS, YHTPOIUS, YHEPTUS
4 3aKOHOMEpPHOCTH I'u66ca, 3axon ['ecca
MPOTEKaAHUSA 2 OCHOBHBIE TIOJIOKEHUS XU- OIIK-1
XUMUYECKUX PEeaKui MUYECKOW KHMHETHUKU: CKOPOCTh
XUMHUYECKON peakiuu, (akTo- + + + +
pbl, BIHAIONIME HAa CKOPOCTh
XUMUYECKON peaKInu, KaTajau-
3aTOPBI
3 XuMmuueckoe paBHOBECHE, + + + +
npuHuun Jle-Illatense
dopma KOHTPOIA YcTHBIN onpoc, perieHne 3a1a4 Bomnpocs! k 3x3ameny
24 4 8 12 20 2 2 16
1 PactBopel. dusnyeckas
5 PactBopbI " XUMHAYECKASt TEOPUHU + + + + + OIlK-1
pacTBOpPOB. CriocoOsr

BBIPQ)KEHUS COCTaBa PACTBOPOB




2 PactBops1 CUJIBHBIX
JJIEKTPOJINTOB

3 PactBopsI cnabpIx
3JIEKTPOJIUTOB. Honnoe
MIPOU3BEJICHUE BOJIBL.
Bonoponneiii mnokasarens. pH + + + +
BOJHBIX pacTBOpoB. bydepusie
PacTBOPEL. [IpousBenenue
pacTBOPUMOCTH

4 I'maposns coneit +
5 Konnurarushusie + + + + + +
CBOICTBA pacTBOpOB.
Hudpdysus u  ocmoc B
pactBopax. 3akoHbl Payns u
CJIeJICTBHS u3 3aKOHOB.
[IpumeHeHne METOJI0B
KPHUOCKOMHHU U 0YIIITMOCKOIIUN

+
+
+
+

YcTHBIN onpoc, penieHue 3aaay, VYcTHBIM onpoc, penieHue 3aaay,

®opMa KOHTPOJIA
JIOKJIa bl JOKJIa /bl

8 2 2 4 19 - 1 18
1 KowmruiekcHble COeqUHEHHS. + + + +
Crpoenue.  Kmaccudukanms.
Homenkiiatypa

2 XuMuueckas CBA3b B + + + + +
KOMIUIEKCHBIX  COEIMHEHHUIX. OIIK-1
IloBenenue KOMIIJIEKCHBIX
COCIMHEHUN B  pacTBOpax.
Koncranra HECTOMKOCTH
KOMIUIEKCHBIX MOHOB KaK Mepa
UX YCTOMYMBOCTH

6 KommuiekcHbie
COEIMHEHUS

dopma KOHTPOJIS Y CTHBIN onpoc, penieHne 3aaad YCcTHBIN onpoc, penieHne 3aaady

16 4 4 8 19 - 1 18

7 OBP. Dnextpoxumus OIIK-1
1 OKHCIIUTENTEHO- + + + + + +




BOCCTAHOBUTCIBbHBIC
(OBP)

peakiuu

2 OCHOBBI 3JIEKTPOXUMHUH.
[TonsiTne 3JIEKTPOAHOTO
MOTEHIMAJIA. VYpaBHeHUe
Hepucra. DnekrpoxuMudeckuit
Psii HAPsKEHUS. METaJJIOB

3 Turbr 3JIEKTPOJIOB.
["anpBaHMUYECKUIA DJIEMEHT.
HpOMI)IHIJ'ICHHbIe UCTOYHHUKHN
TOKA.

4 DIEKTPOIH3. Buast
anekTponnsa. 3akonsl Dapazes.

5 Koppo3uss ~ merasmios.
Bunbl koppo3uu (Xummuueckas u
anekTpoxuMuyeckas). Crocoobl
3alIUTHI OT KOPPO3UH

®opMa KOHTPOJIA

YcrTHBIN onpoc, penieHue 3aaay,
JOKJIaJIbl

VYeTHBII onpoc, peleH

nue 3agaqd

8 XuMHs 3JIEMEHTOB

20 4 6 10

18

1

1

16

1 Mertamisl. [lonoxxenue B
[IEPUOIUYECKON CUCTEME.
O6mras XapaKTEePUCTHKA.
CriocoOsr HOJTyYEHUSI.
CaoiictBa. CriaBbl

2 Hewmeranael. Ilonoxxkenme B
NIEPUOAUYECKOU CUCTEME.
Ouspyeckue W XUMHYECKHE
CBOMCTBA. CnocoObl
TTOJTyYEHUSI.

dopMa KOHTPOJIA

9 Teoperuueckue

24 4 8 12

21

17

OIIK-1




OCHOBBI Opranuueckon | 1 Knaccudukanmst
XUMUU OpraHUYECKUX COCAMHEHUH IO
MIPUPOJIE YIIEPOJHOIO CKeleTa + + + + + OIK-1
MOJIEKYJIBI M 10  TPHUPOIE
(GYHKIIMOHATIBHBIX TPYIIIT
2 Howmenxmarypa MHIOITAK,
TpUBHAJIbHAsI W PaJUKaAIBLHO- + + + + +
(byHKIMOHATBHAS
3 SIBiieHue U30MEpPUHU + + + + +
4 Tunsl XHMIYECKHX PEaKInii B + + + + +
OpraHUYeCKON XUMHUHU
®opMa KOHTPOJIA KOHTpOJIbHAs paboTa, TOKIaabl KOHTpOJIbHAs paboTa, TOKIa bl
IIpome:kyTouHas
P y JK3aMeH JK3aMeH OIIK-1
arrecrauus
Aynutopusbix u CPC 144 28 44 72 171 8 12 151
JK3aMeH 36 9
Hroro yacon 180 180
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5 OOpa3oBaTte/ibHbIE TEXHOJIOTHH

C nenbto oOecrieueHus: pa3BUTHSL Y 0OyYarolIerocs HABBIKOB KOMaHJHOM paOOThI,
MEXKINYHOCTHOW KOMMYHHUKAIIMU, TPUHATHS PEIICHWH, JHUISPCKUX KadecTB, B
cootBercTBUM ¢ TpeboBanusamu DI'OC BO mno HampaBienuto noarotoBku 35.03.07
TexHomoruss TPOW3BOJACTBA H MEPEPadOTKH  CETbCKOXO3IWCTBEHHOW IMPOTYKIUH,
pea3anus KOMIIETEHTHOCTHOTO TOIX0/a MPEeAyCMaTPpUBaeT IMIMPOKOE UCIIOIb30BaHUE B
00pa3oBaTeNbHON AEITEIPHOCTH aKTUBHBIX M MHTEPAKTUBHBIX (DOPM IIPOBENCHUS 3aHATUN
(BkTtOUass TpU HEOOXOJUMOCTH TIPOBEICHUE WHTEPAKTHBHBIX JICKIMHA, TPYMIIOBBIX
JUCKYCCUHM, POJIEBBIX WTP, TPEHUHTOB, aHAIW3 CHUTYyalldd W WMUTAIMOHHBIX MOJCIICH,
MpenojaBaHue JUCHUIUIMH (MOJIyseil) B (opMe KypcOB, COCTAaBJICHHBIX Ha OCHOBE
PE3yNbTAaTOB HAYYHBIX HMCCIEAOBAHHM, MPOBOAUMBIX AKaJeMUECH, B TOM YHCIIE C YICTOM
PETHOHAIBHBIX OCOOCHHOCTEH TPO(heCCHOHATBHOW JESITCIBHOCTH BBITYCKHUKOB U
noTpedHOCTe paboTojaTeneil) B COYETAaHMHM C BHEAYJUTOPHOW pabOTOM C IENbIO
dbopMHpoBaHUS U pa3BUTHS MPO(HECCUOHATBHBIX HABBIKOB 00YYaIOIUXCSl.

Hcnonp3yemsbie B yueOHOM IpoLIeCCe MHTEPAKTHBHBIC  aKTHBHBIC
00pasoBarebHbIC TEXHOJIOTUN
Howmep NIPAaKTHYECKUE 3a- | J1abopaTopHbIE Beero
TEMBbI JICKINH
HATHS 3aHATHS
dhopma Yachl dhopma qachl dbopma | dYachel
1,3,56,7 nekuus-oecena 4 - - - - 10
JeKIIHs-
2,4,8,9 " 10 : - : : 8
npe3eHTaIHS
Htoro B wacax (% K 00IeMy KOJIMYECTBY ayTUTOPHBIX YaCOB) 18 (25,0 %)

6 YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE 00ecrieuyeHre JUCHUTJINHbI

a) MepeYeHb OCHOBHOM JIMTEPATyPbl, HCOOXOIUMOM /IS OCBOSHUS JUCITUTIIH-
HBI

1. BoctpukoBa H.M., Koponesa I'.A. Xumus: YueOHnoe nocodue.- 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 [DneKTpoHHBIN pecypc] : YuebHoe
nocooue 1Jisk CaMOCTOSITEIbHON MOoATOTOBKH 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 CaMOCTOSTEIbHOM MOATOTOBKU cTyneHTOB / I, I1. TuxoHoB. - M. :
MI'ABT, 2007. - 324 c. - Pexxum poctyna: http://znanium.com/

4. TuxoHos, I'. I1. O6mast xumus. Yacts 1 [DnexkTporHbIN pecypc] : YueOHoe
noco0ue st CaMOCTOSTENbHOM MOATOTOBKU cTyneHTOB / . I1. TuxoHOoB. - M. :
MI'ABT, 2006. - 192 c. - Pexxum noctyna: 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 noctyna:
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http://znanium.com/catalog/product/968024

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

0) nmepevyeHb JAOMOJIHUTEIBLHOMN JIUTEPATYPHI

6. Ucropus xuMuu ¢ IpeBHEHIMX BpeMeH 70 koHIa XX Beka. B 2-x 1.T. 1:
VYyebnoe nocodue / U.5. MutroBa, A.M. Camoiinos. - Jloaronpyausiii: Un-
TesuiekT, 2012, - 416 c.: 70x100 1/16. (neperier) ISBN 978-5-91559-130-0,
800 7K3. - Pexxum gocryma: 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 UTHD®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-meronndeckoe nmocooue / H. B. TTamies-
ckas, 3. M. Axpumenko, B. E. Axpumenko. - 2-e u3f., nepepad. u Jo1l. -
Kpacnonap: KCOU, 2014. - 213 c. - Pexxum pocryna:
http://www.znanium.com

9. Kak 1 nmoueMy NpoucXosiT XUMHUYECKUE PEAKIIUU. IJIEMEHThl XUMUYECKON
TEPMOJMHAMHUKU U KUHETUKHU: YueOHoe nocodue / Jleencon U.A. - Jlonro-
npyausiii: Uatemnext, 2010. - 224 c.: 60x90 1/16 (O6noxka) ISBN 978-5-
91559-042-6 - Pesxum 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 xumusa. Yacte |. — Kypran: U3a-Bo
KI'CXA, 2013. - 80 c. (104 3k3.)
11.AnekceeBa E.W. u np. Xumus. Heoprannueckass xumusa. Yacte |l. — Kypran:

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 (Ha mpaBax
PYKOIIHCH).

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

I') IepevYeHb PeCypCcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON CETH
«HTEpHETY
15.MudopmanimoHHbIN CalT 10 XUMUU [DNEKTPOHHBIN pecypc] : [odull. calt]. —
ONeKTpoH. 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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17.2nekTpoHHO-0MOMMOTEeYHasT cucTeMa «3HaHUyM» [DJIEKTPOHHBIN pecypce]| :
[oduil. caiit]. — DIeKTpoH. TeKCT. AaH. — Pexxum goctyma: http://znanium.com/

— 3ari. ¢ ’KpaHa

1) niepeyeHb NHHOPMAITMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MTPU
OCYIIECTBJICHUU 00pa30BaTEILHOTO MPOIecca Mo TUCHUILTUHE, BKIIOUast
nepedeHb MPOrpaMMHOTo oOecrieueHrs U HHHOPMAITMOHHBIX CIPABOYHBIX

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

HanmeHoBaHue cienmuaJIbHBIX* MOMe-
IEHUI U MOMEelIeHN i I CAaMOCTO-
TeJbHOI padoThI

OCHAIIEHHOCTH CHIENMAJLHBIX IOMEIEHNH 1 110~
MelleHUH VIS CaMOCTOSATEIbHOMH PadoThl

YyeOHasi ayautopus AJsl MPOBEICHUs 3a-
HATUHU JICKUMOHHOTO THMA, ayauTtopus Ne
102, 300MHKEHEPHBIN KOPITYC

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

ycrpoiictBo Virtualink Mimio XitorPC, kommerorep
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
3aHSTUA CEMHUHAPCKOr0 THIA, FPYMIOBBIX
U WHJIUBHIYaJbHBIX KOHCYJbTAalUi, Te-
KYIIETro KOHTPOJIS M MPOMEXYTOUHOM aT-
TeCTaluu, JabopaTopHsl aHAIUTHYECKOM
XUMUH, aymutopuss Ne 419, rnas-
HBII KOPITYC

Crnenmanu3upoBaHHas MeOenb: yueOHas 10CKa, CTOJ
U CTYJ IIPENoaBaTes, 0cag0uHbIe MECTa TS CTY-
neHToB. JlabopaTopHOe 000PYI0BaHNUE: PEAKTHBHI,
AJIEKTPOHHBIE BECHI, BECHI aHATUTHYECKUE, KPUCTA-
JM3aTop, JJabopaTropHas KaauibHas neub OX-
85.Tabnuiibl, cXeMbl 110 HEOPraHUYECKOW XHMHUHU.

[TomemeHune 17151 CAaMOCTOSTEIILHOM pado-
ThI 00YJAIOIINUXCS, YUTAITBHBIN 3a11 OUO-
nuoTeku, kaduuet Ne 216, rinaBHBIN KOP-
myc

Crnenmanmu3upoBaHHas MeOelb: ydeOHas 10cKa, 1mo-
CaJIoYHbIE MecTa i CTyeHToB. KoMmmbroTepHas
TEeXHUKa ¢ moAktoueHueM k cetu «uatepaer» (3bC
«Znanium.comy, 9bC «AgriLiby», Hayunas 6u6nmo-
teka «¢cLYBRARY.RU») u ob6ecnieuenuem nocrymna B
ANEKTPOHHYIO0 00pa30BaTENbHYIO Cpey AKaIEMUU.
CnenunanpHas yueOHasi, yueOHO-METOAUYECKas U Ha-
y4dHas JuTeparypa

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 u npodunak- | CrnenuanuzupoBaHHas Mebenb: cremtaxu. Cepsep
THYECKOTo 00caykuBanus yueonoro 06o- | IntelXeonE5620, IntelPentium 4 - 7 mrr., IntelCore 2
pynoBanusi, kabunetr Ne 110a, riaBHbIHA 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)

@oHJ OILICHOYHBIX CPEACTB [JIsi TMPOBEICHUS TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTecTaluy 00yJaroOUMXCs MO AUCIUIIIUHE « XUMUS» MPeICTaBICH
B [Ipunoxenun 1.

9 MeTtoan4yeckne yKa3aHus sl 00y4ar0UIUXcsi 10 OCBOCHUIO
TUCHUIUIAHBI (MOIYJIs1)

[InanupoBaHue U OpraHU3alMs BPEMEHH, HEOOXOAUMOr0 Ha OCBOCHHUE TUCIIH-
winHbel (Moayinsi), npenycmarpuBaercss GI'OC u y4eOHBIM TJIAHOM JTUCUHMILIIMHBI.
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: JIEKIMH, J1abOpaTOpHbIE 3aHATUS, TPYIIIOBBIC
KOHCYJIBTAIIMH, CAMOCTOSITEIbHAS pab0Ta 00y4YarOIINXCA.

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

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

KoHcrniekTupoBanue JeKUuid — CI0KHBIA BUJT By30BCKOW ayIUTOPHOU padoTHI,
MPEANnosaraloliiii UHTEHCUBHYIO YMCTBEHHYIO JI€ATE€IbHOCTh 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 IOHITh OCHOBHYIO MBICIIb, H3J1araeMylo 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 3alIMCH, OTMETUTH 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 JIeJIaeT JIEKTOp, OTMeuas HauboJiee 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 JalbHEHIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTy4YIlle
3aMEHHUTH OOBIYHBIMU CJIOBAMH JIJIsi OBICTPOTO 3PUTEIILHOTO BOCIIPHUSTHUS TEKCTA.

PaboTasg Hajg KOHCIIEKTOM JEKIMHM, BCErga HEOOXOIMMO HCIIOJIL30BaTh HE
TOJIbKO Y4YEOHHMK, HO M Ty JHUTEpaTypy, KOTOPYIO IOMOJIHHUTEIHLHO PEKOMEHI0BAT
aexTop. IMeHHO Takasi cepbe3Hasi, KpOormoTiauBas padboTa ¢ TEKCTOM JIEKIIUH TTO3BOJIUT
rIIyOOKO OBJIAIETh TEOPETUUECKUM MaTEPHATIOM.

JlabopaTopHbIe 3aHATHS MPOBOAATCS JIJISl YTITyOJI€HHOTO U3yUYEeHUSI CTYJCHTaMU
OTIPEJICIICHHBIX TE€M, 3aKPEIUICHUs] U TTPOBEPKH MOTYUYEHHBIX 3HAHUM, OBIAJCHUS Ha-
BBIKAMH MPOBEJICHUS JTa00OPATOPHOM PabOThI, CAMOCTOSATEIHLHOM padOTHI.

[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
aBysieTcs odopmieHUE J1abOpaTOPHOTO KypHaia W 3aluTa J1abopaTopHOU paboTHI,
3aKJTFOYAIONIASACS B MPABHJIBHOM COCTAaBJICHUM YPAaBHCHHH XWMHUYECKHX PEaKIUd U
I'PaMOTHOM (POPMYITHPOBKE BHIBOJIOB.

JIaGopatopHoe 3aHSATHE SBISIETCS NEHCTBEHHBIM CPEICTBOM YCBOEHHS Kypca
xumMud. CTyAeHTHI, MOJYYUBIINE HA 3aHATUH HEYJOBJICTBOPUTEIHHYIO OIICHKY, a
TaK)Ke MPOITYCTUBIIUE €ro MO JF000 MpuurHe, 0053aHbl 0TPabOTaTh BOSHUKIIINE 3a-
noJpkeHHOCTH. 1o uToraMm m1abopaTOPHBIX 3aHATUN CTYICHT IMOJYYaeT JOMYCK K JK-
3aMEHY.

Jlyist opranuzary paboThl MO MOJATOTOBKE CTYACHTOB K JJAOOPATOPHBIM 3aHSATU-
M TIpernojiaBaTesieM pa3pabdoTaHbl 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. Xumus: 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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yaeOHol padoThl. OHA TIpeTHa3HAYCHA JIJIS1 OKA3aHUS TIOMOIIU CTYJCHTaM B PEIICHUH
BOIIPOCOB, KOTOPHIE MOTYT BO3HUKHYThH B IMPOIIECCE CAMOCTOATEIbHOU padoThl. [1pu
CaMOCTOATENbHON paboTe OO0JbllIoE BHUMAHUE HY)KHO YIENsATh paboTe ¢ mepBOHMC-
TOYHUKAMHU, JIOTIOJHUTEILHON JTUTEpaTypoi, yaeOHOM IUTepaTyPOM.

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, COCTaBlIeHHE TpaduKOB, TaOIHII,

- IOATOTOBKA K 3K3aMEHY HEITOCPEICTBEHHO MEPE] 3aHATUSIMH.

Dk3aMeH — (opMa MPOBEPKU 3HAHUW CTYIEHTOB MO H3ydyaeMoMy Kypcy. OH
MO3BOJIAET OOOOIMIUTh M YIIyOUTHh NOJMYyYEHHBIC 3HAHUS, CUCTEMATU3UPOBATh U
CTPYKTYPHPOBATh UX. | 'OTOBSICH K 3K3aMEHY, CTYyIECHT JOJDKEH €Il 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-
TUTMHBI « XUMHUSD TPENoiaBaTesieM pa3padoTaHbl CIAEAYIONINEe METOJUYECKUE yKa3a-
HUS:

1. CepokypoBa HO.JI. Xumwusi: MeToAMYECKHE YKa3aHHUS MO CaMOCTOATEIbHOU
pabote ctyaeHTOB (3aouHast ¢opma oOyuenus). - 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 COCTABJAIONIECH YacThi0 paboyell MpOrpaMMbl SBISIETCS JTUCT
OOHOBJIEHUSI paboyell MporpaMMbl JUCHUIUIMHBI, KOTOPBIA PpAaCIONOXKEH B KOHIE
paboueit nporpammsl (IIpunoxenue 2).
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IIpunoxenue 1
denepaibHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
obpazoBanus «Kypranckas rocy1apcTBeHHasi CeTbCKOXO035MCTBEHHAS aKaJeMUsT UMEHU
T.C. ManbueBay
Kadenpa BereprHapuu 1 300TEXHUH

O®OH/I OLIEHOYHbLIX CPEACTB

XUMUHA

Hanpasnenue noaroroBku — 35.03.07 TexHosiorust npon3BOJCTBA U IEPEPAOOTKU

CEJIbCKOXO3SIMCTBEHHOW MPOYKIUH

HanpaBnenHocTs nporpaMmsl (mpo¢uis) — XpaHeHue U nepepadoTka

CEJIbCKOXO03SIMCTBEHHOU MPOAYKIIUU

KBanudukauus — bakanasp

JlecHUKOBO
2021
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1 O0uue mos10:xxeHUs

1.1 ®oHA OIEHOYHBIX CPEACTB MpEAHA3HAYCH IS OICHKH pPe3yIbTaTOB OCBOCHUS
JTUCIUTUTMHBL  «XUMHs» OCHOBHOW oOpa3oBarenbHO mporpammbl  35.03.07 TexHomorus
MIPOU3BOJICTBA U MEPEPAOOTKH CEIHCKOXO03IHCTBEHHOM MPOTYKITHH.

1.2 B xo1e 0CcBOCHHSI JUCIUTUIMHBI «XHUMUS UCTIONB3YIOTCS CICIYIOIIUE BHIIBI KOHTPOJIS:
BXOJIHOW KOHTPOJb (CPOK MPOBEICHUS — MEPBOE JTAOOPATOPHOE 3aHATHE), TEKYIIHA KOHTPOJIb W
npoMmexxyTouHas arrtectanus (1 cemectp - ounas ¢gopma oOyuenus u 1 xypc - 3aounas dopma
o0y4deHus).

1.3 ®opmoii MpOMEKYTOYHOH aTTECTAIIUH 110 TUCIIUILTHHE «XUMUSD) SBISCTCS YK3aMEH.

2 IlepeyeHb KOMIETEHIUI € yKa3aHueM 3JTanoB uXx (GopMHpPOBAHUA B Ipolecce
0CBOEHHUS 00pa30BaTeJIbHON MPOrpaMMbl

Ko HaunmenoBanmne O1leHOYHOTO CPEICTBA
KonTponupyemsle pazaensl, TEKYIINI KOHTPOJIb
KOHTPOJIUpYE- MIPOMEKYTOYHA
TEMBI . 3a04Hast
MOM ouHast (hopma s
JUCIAILINHEI (opma
KOMIIETEHIINU 00y4eHUsT aTTecTanusg
00yueHus
1 OcHoBHBIC TIOHATUSI H
OIIK-1
3aKOHBI XUMHUU
3aJaHUs
3aJaHUs TS TS
KOHTPOJIbHOH | KOHTPOJIBHO
paboThl, 1 paboTHI,
BOIIPOCHI ISt BOIIPOCHI
2 Knaccel HeopraHWYeCKHX p . P BOIIPOCHI
. OIIK-1 YCTHOTO TUTSt
COCIMHEHUI K 9K3aMEHY
ormpoca, YCTHOTO
3aJ1a4u, orpoca,
JIOKJIabI IO 3a7a4H,
TeMam 1, 7 JIOKJIaJIbI 10
Temam 1, 7
BOIIPOCHI JJIS
YCTHOTO
3 Crpoenne aToma. orpoca,
N BOITPOCHI BOITPOCHI
[lepuoanueckuii 3aKOH H OIlIK-1 3a7a4Hy,
K 9K3aMEHY K 9K3aMEHY
XUMHYECKAs! CBS3b JIOKJIaJbI 110
temam 4-6, 10,
12
4 3axonomepHocTn BOIIPOCHI BOIIPOCHI BOIIPOCHI
NIPOTEKaHUsA  XUMHUUYECKUX OIlK-1 P P P
N K 9K3aMEHY K 9K3aMEHY K 9K3aMEHY
peakuuit
BOTIPOCHI 51
CTHOTO BOIIPOCHI BOIIPOCHI
5 PacTtBOpBI OIIK-1 Y P P
orpoca, K 9K3aMEHY K 9K3aMEHY
3a7a4uu
BOTIPOCHI
BOIIPOCHI JJIS s
6 KoMmmniekcHbIe CTHOTO BOITPOCHI
OIIK-1 Y YCTHOTO P
COEIMHEHMUS orpoca, K 9K3aMEHY
ompoca,
3aJa4n
3aJa4n
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BOITPOCHI
BOIIPOCHI AJId

JUTSt
YCTHOT'O
7 OKucauTenbHO- YCTHOTO
orpoca, BOIIPOCHI
BOCCTaHOBUTEIILHBIE OIlK-1 ornpoca,
3aJauu, K 9K3aMEHY
peakuuu. JIEKTPOXUMHUS 3aJauu,
JIOKJIaJIbl 110
JOKJIaJIbl 110
Temam 2, 14
Temam 2, 14
BOIIPOCHI
BOMPOCHI AJIs1 i
CTHOI'O BOIIPOCHI
8 XuMus 3J1eMEHTOB OIlK-1 Y YCTHOTO P
orpoca, K 9K3aMEHY
orpoca,
3a/1auu
3a/1a4u
BOIPOCHI
BOIPOCHI JJIs1 .
YCTHOT'O
9 TeopeTnueckne OCHOBbI orpoca YCTHOTO BOIPOCHI
P . OIlK-1 poca, ornpoca, P
OpraHUYeCKON XUMHUHU 3a/1auu, At K 9K3aMEHY
JIOKJIAJbI TIO AT,
JTOKJIaJIbl 10
Teme 9
Teme 9

3 TumnoBble KOHTPOJIbHbIC 3aJaHUsl (He0OXoAMMBbIe /ISl OLEHKH 3HAHWI, YMEHHI,
HAaBBIKOB M (WIN) ONbITA JAeATEJbHOCTH, XapakTepusyloumme 3Tanbl (POPMHPOBAHUSA
KOMIIETEHIHii B IPoIecce 0CBOEHHs 00Pa30BaTe/ILHOM MPOrpaMMbi)

3.1 OueHovHbIe CpeICTBA IJIsI BXOJAHOTO KOHTPOJIS (110 TEMaM WIJIH pa3JieiiaM)

BxoHOI KOHTPOJIb 10 JUCHUIUIMHE «XHUMUS» IPOBOIUTCS B (pOpME KOHTPOIBbHOM paboThl
C 1IeJIbIO BBISABJIEHUS 0A30BbIX 3HAHUH, CPOPMHUPOBAHHBIX B MPOIIECCE MOJIYUEHUS CPETHEr0 O0LIEro
o0Opa3oBaHusl.

KommuiexT 3aganuii 111 KOHTPOIbHOM paboThI
Bapuanr 1
3amanne 1 CKOJIBKO MOJIEH COCTABIISIFOT U CKOJIBKO MOJIEKYJI coiepkKaT 22 2 yIrileKUcJIoro raza?
3ananue 2 PaccuuTaiiTe MOJIsIpHBIE MaccChl (B 2/M0b) JUISL: alleTUIIEHA; CEPHOM KUCIIOTHI; Cynb(ara
AIIOMUHUS.
3ananue 3 PaccraButh K03()(PULIMEHTHI B ypaBHEHHE XMMUYECKON peaKkIui METOJJOM 3JIEKTPOHHOTO
OanaHca:
PbS + HNO3; — S + Pb(NO3), + NO + H,0.
3aganue 4 Bolunciaure mMaccy HUTpaTa aMMOHMSI, €CJIM M3BECTHO, YTO Macca pactBopa 250 T, a
MaccoBas 1oid Bemecrsa — 10%.
Bapuanr 2
3ananue 1 Kakoii 00beM npu HOpMaIbHBIX YCIOBUSAX 3aHUMAIOT 1,5 mone metana?
3ananue 2 PaccunraiiTe MOJIsipHBIE Macchl (B 2/M0/1b) JUIS: YKCYCHOM KHCIIOTBI; Q30THOM KHUCIIOTHI;
XJIOpUJIa aMMOHHUS.
3aganne 3 PacctaButh KOO(PUIMEHTHI B YpPaBHEHHMM XUMHUYECKOW pPEAKLIHUH METOJIOM
3JIEKTPOHHOTO OajaHca:
KMnO, + H,SO,4 + Kl — |, + K:SO4 +MnSO4 + HL0.
3amanne 4 Bprumcnure Maccy XJIOpuAa Kajaus, €CIM W3BECTHO, 4TO Macca pactBopa 260 r, a
MaccoBas J10J1s1 BerecTBa — 8%.
Bapnanr 3
3ananue 1 Paccunrare Maccy 22 1 BOAOpOJa NpU HOPMaJIbHBIX YCIOBUSX?
3amanue 2 Paccuutaiite MojspHble Macchl (B I/MoNb) Aiis: O€H30ia; MepMaHraHarta Kajus;
NeHTarujpara cyibdara Meu.
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3ananue 3 PaccTaBuTh K03 PUIHECHTH B YpaBHEHHE XUMUYECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
OanaHca:
P + HNO3 + H,O — H3PO, +H,0.
3aganue 4 Bpruuciure Maccy BeleCTBa, €CJIM M3BECTHO, 4TO Macca pactBopa 250 r, a MaccoBas
nous BemectBa — 10%.
Bapuant 4
3ananue 1 Kakomy KoIM4ecTBY BellecTBa COOTBETCTBYeT 1,2- 10*aromoB a3ota?
3aganne 2 Hassate cinemyrommue BemtectBa: NH4Cl, H,SO4 H3PO4 KoCOsz, NayO, H,S, AlSs,
KHCO3;, NaHSO,4, NaH,PO4; NazPO,4; NaH,POy; Al(OH)N03, Na,SO3, NaClO.
3amanue 3 PacctaButh KO3 (HUIIMEHTHI B YpaBHEHUE XMMUYECKON PEaKIIUU METOIOM AJIEKTPOHHOTO
OajnaHca:
H3AsO3; + KMnO4 + H,SO4 — H3AsO4 +MnSO,4 + Ko,SO4 + H50.
3amanne 4 K 60 r 20% pactBopa conbl 1o6aBmiu 20 T BOJbI. BrauciuTe MacCOBYIO OO COJBI B
HOBOM pPacTBOpE.
Bapuant 5
Sananue 1 B kakoMm kosmdectse Bemectsa coaepxutes 1,8-10% atomon memn?
3amanue 2 Hamwucate (¢GopMynbl CleQylOIIMX COJEH: OCHOBHOTO KapOoHara MarHus;
muruapodocdara kanus, Tuapocyibdara Kamus; cyabhuTa Kanus, Cylb(una alFOMIUHMS, HATpPATa
aMMOHUs1, HUTPUTA HaTpus, ruapokcua xeiesa (1), okcuma yraepona (1V).
3anmanue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
OajaHca:
KJ + HNO, + H,SO4 — NO + J, + H,0.
3ananue 4 Jlyig npuroToBICHUS paccolia MPU COJICHUU OrypuoB Ha 1 i1 Boabl TpeOyercs 60 T comu.
Ornpenenute MacCoBYIO JIOJIIO COJIM B PACTBOPE.
BapuanT 6
3amanne 1 Hanumure ypaBHEHUS B3aUMOJCUCTBUS CIEAYIOIIMX BEIIECTB M HA30BUTE MOJIYYCHHBIC
COJIU:
a) Al(OH); + SO, =;
6) Ba(OH), + NO; =;
B) Fe(OH)3 + SO3 =;
r) Ca(OH); + CI,0 =;
1) Ca(OH),+N,0s5 =;
¢) Mg(OH); + CI,03 =.
3amanne 2 CKOJIBKO JUTPOB BOJOPOJAA BBIACIUTCS MpU B3auMoAeucTBUU 20 T IIUHKA C COJSTHOM
KHUCTIOTOM MPU HOPMAJIBHBIX YCIOBUSX?
3ananue 3 PaccTaBuTh KO3 QUIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIUH METO/I0M 3JIEKTPOHHOTO
OajaHca:
Na,S + NaNO, + H,SO, — S + NO + NaSO,4 + H-,0.
3ananue 4 Beluucnure MaccoBYIO OO caxapa B pacTBOpE, cojepikaileM Boay maccoil 250 r u
caxap maccout 50 T.
Bapuanr 7
3aganue 1 HanummTe ypaBHEHUS B3aUMOJEHCTBUS CIAEAYIOIINUX BEIIECTB U HA30BUTE MOJYYEHHBIE
COJIU:
a) Ba(OH)z + N,0O3 =;
6) Bi,Os; + HNOs =;
B) NaOH + Cl,07 =;
T) P,Os5 + CaO =;
)1) Ca(OH)z + Cl,07 =;
e) Al(OH)g + N,O3 =.
3ananue 2 Paccuurats maccy 2,5 M KHMCJIOPOJIa IPY HOPMAJIbHBIX YCIOBUAX?
3ananue 3 PaccTaBuTh K03 PUIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIUH METOI0OM 3JIEKTPOHHOTO
OajaHca:
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KMnO, + KNO; + H,SO4 — MnSO,4 + KNO3 + K,SO,4 + H,0.
3aganue 4 BplUyuMCIUTE MacCcoOBYIO JOJIIO XJOPOBOJOPOJIa B PAcTBOPE CONSTHOM  KHCIIOTHI,
conepxkamiem 14, 6 r HCI u 385,4 T BozpL.
BapuanT 8
3ananue | Hanumure ypaBHEeHUs peakuyii U AaiiTe Ha3BaHHUE MOJyYEHHBIM BELECTBAM:
a) Mg(OH), + HCI =;
6) FE(OH)g + HiPO, =;
B) CU(OH)Z + H,SO, =;
F) Ba(OH)2 + H4P,0; =;
I[) Ca(OH)z + HiPO4 =;
e) Mg(OH); + H,SiO, =.
3aganue 2 CKOJIBKO aTOMOB JKeJie3a COAEPKUTCS B KyCKe kejie3a Maccou 5,5 kr?
3ananue 3 PaccTaBuTh K03 PUIMCHTH B YpaBHEHHE XUMUYECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
OajaHca:
NaCrO, + PbO, + NaOH— Na,CrO,4 + Na,PbO, + H,0.
3ananue 4 KakoBa MaccoBas J10Ji BEIIECTBA B paCTBOPE, €CIIM VISl €r0 MIPUTOTOBJICHUS B3SIT HUTPAT
Kaiusa Maccod 4 r 1 Boga maccou 21 1.
Bapuant 9
3ananue 1 Hanummre B OMHOM U COKpAIIEHHOW HOHHOM (hopMaxX ypaBHEHHUS CIEAYIOUINX
pEeaKLHii:
a) Ca(NO3); + K,CO3 —;
6) Na,SiO; + Ba(OH)z -,
B) Fe(OH), + HNO3 —;
r) AICI; + AgNO3 —;
1) MgCO3+HCl—.
3ananue 2 Berauciure Maccy Menu, coaepikarierics B 444 r kapOoHaTa MeH.
3ananue 3 PaccTaBuTh K03 PUIIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIMH METOAOM AJIEKTPOHHOTO
OajaHca:
MnSO, + H,0O, + KOH — MnO, + K,SO,4 + H,0.
3ananue 4 Beraucnure Maccy XJIOpUaa HATPUS U BOJbI, KOTOPbIE HEOOXOAUMBI JJIsl IPUTOTOBJICHUS
500 r pacTBOpa, B KOTOPOM COIEPKUTCS 5% CONH.
Bapuant 10
3aganue 1 Moryt im B3aumoaencTBoBath Apyr ¢ apyrom: ZnO u FeO, K>0 u Al;O3, Na,O u MgO,
CO; u BaO, N,Osu Fe;0O3, Cl,07 u AlO3, SO3 u N»Os, P,Os u K,O. Hanwumure ypaBHEHUs
BO3MOYKHBIX PEaKIIMii, TaliTe COOTBETCTBYIOIINE HA3BAHMS MOJYUEHHBIM COETMHEHUSIM.
3amanue 2 Beruuciaute, CKOJIBKO aTOMOB a30Ta COACPKUTCA B 12,6 T a30THOM KUCTOTHI. CKOJIBKO
MOJIb aTOMOB a30Ta 3TO COCTaBIsACT?
3ananue 3 PaccTaBuTh KO3()QUIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIUH METO/I0M 3JIEKTPOHHOTO
OajaHca:
chrzo7+H28+H2804—>S+Cr2(SO4)3+KzSO4+H20.
3ananne 4 Beruncnure Maccy BEHIECTBA, €CIIM M3BECTHO, 4TO Macca pactBopa 250 1, a MaccoBas
mouns BemectBa — 10%.
Bapwuant 11
3ananre 1 CkojbKO MOJIEM a30THOM KHMCIOTHI MOWAET Ha HeWTpanmuzauuio 11,1 T ruapokcuna
KaIbIus?
3ananue 2 Haszsatp cnenyronue BemectBa: NaOH; Cu(NOs),; BaSOy; Caz(POs)2; HNO3; MnSOy;
NaHCO3z; ZnOHCI; NO; N,0Os; N,Os' CuOHCI; SO,; SO3; NaHCO:s.
3ananue 3 PaccTaBuTh K03 PUIMEHTH B ypaBHEHHE XUMUYECKON PEAKITUH METOI0OM 3JIEKTPOHHOTO
OajaHca:
H,S + C1, + H,O — H,SO, + HC1.

21



3ananue 4 PactBop mMaccoit 35 r comepxkut 0,35 r conu. OnpeaenuTs MaccoBYHO IO COJIU U
Maccy BOJBbI.

Bapuanrt 12
3amanne 1 CocrtaBbTe GopMysbl CpeaHUX W OCHOBHBIX cojied kene3a(lll) ¢ cepHolt u a3zoTHOM
KucioTtamu. [{aiiTe M Ha3BaHUA.
3amanue 2 Paccumraiite maccy azota o0bemMom 30 J1 Mpyu HOPMAJTBHBIX YCIOBHSX?
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUYECKOW PEAKITUU METOIOM DJICKTPOHHOTO
Oananca:

Ag + HNO3; — AgNO; + NO; + H,0

3aganue 4 B 544 r Boubl pactBopwind 36 T xJjopujaa Kajius. BeluucinTe MacCoByrO JIOIIO COJIM B
pacTBope.

Bapwuant 13
3amanne 1 Omnpenenure BaJCHTHOCTh 3JEMEHTOB B coeaumHeHusx: ZnS; PHs; H,S; Al,Ss; ClyOs;
Fe,03; NH3; MgO; CO,; CHy; SO,; AgClI; HBr; Na,SO4; Mg(OH)s,.
3amanre 2 CKOJBKO JUTPOB KHUCIOpoJa (H.y.) pacxoayercss Mg IOJHOTO CTrOpaHus S5 MoJib
3TaHosna’?
3ananue 3 PaccTaBuTh K03()PUIMCHTH B YpaBHEHHEC XUMUIECKON PEAKITUH METO/IOM 3JIEKTPOHHOTO
Oananca:

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

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

Bapuant 14
3amanue 1 PaccuuTaiiTe KOJIMYECTBO BellecTBa U Maccy 36- 1023M0H6KYJIOKCI/II[a 6apust BaO.
3amanue 2 Hamumurte dopmynsl cnenyromux BemiectB: okcua menu (I); okcun memu (ID);
runpokeun meau (I); cymedar marpus; mutpar memu (II); cynmbdar OGapus; THAPOKCHI Kaus;
nutpar xkenesza (II1); xnmopun meau (II); cynbdar amomunus; okcun xenesa (I1); docdar xanus;
kapOoHaT kanbius; okcun cepsl (IV); okcun pocdopa (V).
3ananue 3 PaccTaBuTh KO3 PUIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
OanaHca:

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

3ananue 4 PaccuuTtaiiTe Maccy BeIIEeCTB, HeOOXOAMMBbIX st mpurotosieHus 280 r 5%
pacTBopa XJopuaa HaTpHsl.

Bapuanr 15
3amanne 1 CkoibKO JUTPOB KHCIOpona (H.y.) pacxomyercs Uil TMOJIHOTO CropaHus 6,6 MOJb
npomnasa?
3amanue 2 Bpramcnure maccoByro jgomo (%) kumcnmopona B cnenyrommx coequHeHUsx: HNOs;
Aggo; KOH:; Cag(PO4)2.
3ananue 3 PaccTaBuTh KO3 QUIMEHTH B ypaBHEHUE XUMUYECKOW PEAKIIUN METOAOM JIEKTPOHHOTO
Oananca:

K5Cr07+H2SO4(koH1D)—>CrO3+K,SO4+ H0;

3aganue 4 B 100 rpammax Boabl (H2O) pactBopmnm 25 rpamm xmopuga amomunus (AlCIs).
Omnpenennte MacCOBYIO JIOJIFO BELIECTBA B MOJTYYEHHOM PAacTBOPE.

Kputepun orieHKu BBOJAHON KOHTPOJIBLHOM pabOTHI:

- «OTJIMYHO» BBICTABIISAETCS 00YYaIOLIEMYCs, €CIIM OH TNTyOOKO M MPOYHO BIIAJAEET MPOrpaMMHBIM
MaTepHajJoM OOILEro CpeiHero o0pa3oBaHMsA, MCUYEPIBIBAIOLIE, IIOCIEJOBATEIBHO, YETKO U
JIOTMYECKH CTPOWHO €ro M3jaraeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHKOW, CBOOOIHO
CIpaBJIAETCS C 3aJa4aMH, BONpOCAMH M JPYTMMH BHJAMH IPUMEHEHHs 3HAHUM, BIAJEET
Pa3HOCTOPOHHMMH HaBBIKAMU U IIPUEMAMHU BBIINIOJIHEHU TPAKTUUECKUX 3a/1a4;

- «XOpOILO» BBICTABJSIETCA OOYydYarOUIEMyCs, OH TBEpJO 3HAEeT MaTepual, He JOIyCKaeT
CYLIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IPABUIBHO IPUMEHSAET TEOPETUYECKUE
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MIOJIO’KEHUS TIPU PEUICHUH MPAKTUYECKUX BOMPOCOB U 33/1a4, BIAJeeT HEOOXOAMMBIMU HABBIKAMU U
IIpYE€MaMU UX BBITIOJIHEHHUS;

- «YJOBJICTBOPUTEILHOY» BBICTABIISIETCS 00YYAIOIEMYCsl, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOTO
Marepuana, HO HE YCBOWJI €ro Jerajieil, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MpPaBUIbHBIC
(GOpMYIUPOBKH, HAPYIICHUS JOTUYSCKOW IMOCIEAOBATEIPHOCTH B H3JIOKCHHH IPOrPAMMHOTO
MaTepuaia, UCIIBITHIBACT 3aTPYIHEHHUS MIPH BBIITOJIHEHUH MPAKTUYECKUX paboT;

- «HEYJIOBJIECTBOPUTEILHOY» BBICTABIIACTCS 00yUarolIeMycCsl, €CJId OH HE 3HAET 3HAUYUTEIHHON YacTu
IPOrpaMMHOT0 MaTepuaja, IOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJbIINMU
3aTPyTHEHUSMU BBIIOHSCT TPAKTUICCKHIE PAOOTHI.

3.2 OueHo4HBIE CPeCTBA IS TEKYIIero KOHTPOJIA
3.2.1 Bonpoch! 1)1 NPOBeleHNsI YCTHOTO OIIPOca

Texymuit KOHTPOJIb MO TUCHUIUIMHE «XUMHUS» MPOBOIUTCS B (hOpME YCTHOrO Ompoca BO
BpeMsl IPOBEACHUs JaOOpAaTOPHOTO 3aHATHS C LENbIO OLCHKH 3HAHWWA, YMEHUH M HAaBBIKOB
o0yJaromuxcsi o KOHKPETHOM TeMe.

[lepeuenp KoMIETEHIINN, IPOBEPSAEMBIX OLIEHOUHBIM cpeacTBoM: OITK-1.

Tema 1 OcHOBHBIE MOHATHS M 3aKOHBI XUMHHU. Ki1acchl HeOpranm4eckux coeIuHeHuit

1. JlaiiTe onpezesieHne MOHATHNA: aTOM, MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT.
2. Yto Ha3bIBaeTCs NPOCTHIM BellecTBOM? 1'a3 XJ10p — NpOCTOE WIIK CI0KHOE BEUIECTBO?
3. Urto Ha3pIBaeTCS aTOMHOM equHuIel Macchl? Kak onpeaenuTs MOJIEKYJISIPHYIO MacCy BelecTBa?
[losicHuTe Ha TpUMEpPE CEPHOI KUCIIOTBHI.
4. [laiiTe onpeneneHrne NOHITUIA: MOJIb, YMCII0 ABOrapo. YTo 03Ha4yaeT BbIpaKEHUE «MOJIb
aTOMOB»?
5. CopmymnupyiiTe 3aKOH IMOCTOSIHCTBA COCTaBa BemiecTa. [IponsumrocTpupyiiTe ero Ha mpuMepe.
6. Uto Ha3bIBaeTCs MOJISIPHOM Maccol BemecTBa? Kak paccunTars 4KMcCiio MOJIEH BELIECTBA, €CIU
M3BECTHBI Macca BEIIECTBA U €ro MoJIsipHasi Macca’?
7. Jaiite onpenenenue 3akoHa ABoraipo. OJIMHAKOBOE JIM KOJMUYECTBO BEIlECTBa Oy/eT
COJIEPKaThCS B PABHBIX 00bEMax pa3IMYHBIX Ia30B, B3ATHIX IPU OJAHUX U TEX K€ YCIOBMSIX
(TaBieHuM U Temmneparype)?
8. Kakoii o0bem 3aHrMaeT 1 Mob raza mpu HOpMajibHBIX YCIOBUAX? UTO Takoe HOpMallbHbIE
ycnoBua? Kak onpenenuts KOJIMYECTBO ra3a, €Clii U3BECTEH €ro 00beM NMPH HOPMaJIbHBIX
YCIIOBUSAX?
9. Kak onpenenuth KOJIMYECTBO BEILIECTBA, €CJIU U3BECTHO YUCIIO MOJIEKYJI, COAEPKAIIMUXCS B HEM?
10. Ha3oBuTe Kj1acchl HEOPraHUYECKUX COCTUHEHUH U IPUBEINUTE TPUMEPBHI.

Tema 2 Ctpoenue aroma. [lepuoanuecknii 3aK0H U epUOANYECKAS CHCTEMAa
J.A. MenneseeBa

1. Kak pa3BuBasioch y4€HHE O CTPOCHUH aTOMa C APEBHEHIINX BpeMEH 10 cepenHbl XX Beka?
2. ChopmynupyiiTe OCHOBHOE IIOJOKEHHE KBAaHTOBOM Teopuw, NpuHIUN ['elizenOepra. [laiite
ompeeNIeHne aTOMHOM OpOUTaIH.
3. Yro Takoe «BomHOBas GyHKIMI»? OXapaKkTepu3yiiTe KBaHTOBbIE YHCTIA.
4. Kak Qopmynmupyercss NpUHOHWN HauMeHbIned sHeprun? Kakue mnpaBmia JOMOTHSIOT 3TOT
npuHuun? PaccMoTpuTe Ha mpuMepax.
5. Haiite popmynuposky npasuia ['yuna. IlpuBeanre npumepsi.
6. Yro takoe nepuoa? YeMy paBHO UMCIIO 3JIEKTPOHOB B niepuoae? Kak noapasnenstor nepuoabl?
7. Yro Takoe rinaBHas noAarpynna? Kak Ha3pIBaroT 3J€MEHTHI, HAXOAAIIUECS B OJHON MOArpymie?
8. Kak wu3MeHsAIOTCA paguyc aroMa, »JHEprus HMOHU3ALUH, CPOJCTBO K  DIIEKTPOHY,
IIEKTPOOTPULIATEIBHOCTD, HEMETAIIIMYECKME M METAJUIMYECKUE CBOMCTBA JIEMEHTOB B MAaJIbIX
nepuoaax?
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9. ®opMmynupoBKa MEepUOAMYECKOrO 3akoHa, AaHHas [[.M. MeHneneeBbiIM U COBpEeMEHHas
dbopmynupoBka. @U3NUECKHUI CMBICT TTOPSIKOBOTO HOMEpa.

10. KakoBo 3HaueHMe MEPUOAMYECKOrO 3aKOHA M IMEPUOJUYECKON CHCTEMBI 3neMeHToB [[.U.
Menneneesa?

Tema 4 XumMnueckasi TepMOJIMHAMUKA
1. OxapakTepu3yiTe OCHOBHBIC TOHITHSI XUMUYECKOW TEPMOIMHAMUKH.
2. Uto Ha3BIBAIOT MapaMeTpamMu cOCTOSTHUS U QyHKIUsAMU Tiporiecca? [IpuBeaute mpumepsl.
3. Uro Takoe Tepmoxumus? Kakue peakiyu Ha3pIBalOTCs 3K30- U dHAO0TepMudeckumu? [lpuseaure
MIPUMEPBHL.
4. Yro Ha3pIBaeTCs TEIUIOBBIM 3 pexToM peakiuu? B kakux ennHUIaX OH BeIpaxkaercs?
5. Jlaiite moHaTHEe OHTanmbnuu. Kakoil 3HAK WMeEET HW3MEHEHHE DSHTAIBIUU JJId JHIA0- U
AK30TEPMHUUYECKUX PEaKIi?
6. Kakue ycrnoBust Ha3bIBalOTCS CTaHJAPTHBIMU?
7. Kak dopmynupyrotcs 3akoH ['ecca u cienctBus u3 3akoHa ['ecca?
8. Uto Ha3pIBAIOT TEIUIOTOH oOpa3oBaHus BemiectBa? CopMymupydTe MEepBOE CIEICTBUE W3
3akoHa ['ecca. [Tokaxkute ero neiicTBUE HA KOHKPETHOM MPUMEpE.
9. Yro HaspIBaeTCs TEIUIOTOM cropanus BemiectBa? CHopmyaupyiiTe BTOpoe CIeICTBHE U3 3aKOHA
I'ecca.
10.  YMeHBIIMTCS WM yBEIMYUTCS SHTPONHS MIpPHU MEpexojax: a) BoAbl B map; 0) rpadura B
anmas? [louemy?

Tema S OcHOBBI XUMHYECKOI KHHeTHKH. PaBHOBecue
1. Kak Ha3pIBaeTCs pa3zesl XUMUHU, U3y4YarolIMi CKOPOCTH U MEXAHHU3Mbl XUMUYECKUX PEAKIIUM?
JlaiiTe MOHATHE CKOPOCTU XUMUYECKON pEeaKLnu.
2. Ot kakux (aKTOpOB 3aBUCHT CKOPOCTh XUMUIECKOU PeaKInu?
3. Kak Qopmynupyercs 3akoH aedctBuss Macc? UTO Ha3bIBalOT KUHETHUYECKMM YPaBHEHUEM
peakuun? IlpuBenuTe KOHKPETHBIE TPUMEPHI.
4. OxapakTepHu3yiTe MOHIATHE «IIOPSIOK peakuuu». Kak ero MosxHo onpeneauTs?
5. Kak 3aBucut ckopocts peakuuu oT Temmeparypsl? Chopmynupyite npasuio Bant-TI'odda,
HaAIUIINATE €T0 MAaTEMAaTUYECKOE BBIPAKEHUE.
6. PaccMoTpuTe TEOpHIO aKTHBHBIX CTOJKHOBEHHH W ypaBHeHHe Appenmyca. Kak rpaduuecku
HaWTH SHEPTUIO aKTUBALUU?
7. Inst yero HeoOxoamma »Heprus aktuBanmu? YTo Ha3pBarOT myTéM peakuuu. [loctpoiite
Juarpammy Ui 9K30- ¥ SJHIOTEPMHUYECKON peakiuu. Jlaiite pa3bsCHEHMUS.
8. Jlaiite momusiTHe KaTtanmu3a. OXapakTepu3yWTe € NpPUMEpPaMH TOMOTEHHBIH, T'€TEPOTCHHBIA H
(bepMeHTaTUBHBIN KaTalu3.
9. Kakue peakiuu Ha3bIBalOT HEOOpaTUMBIMH, a Kakue obparumbiMu? [Ipusenute npumepsl. Uto
Ha3bIBAIOT XUMUYECKUM paBHOBECUEM?
10. Chopmynupyiite npunnun Jle-lllatense. Kakue ¢axkropsl BIUSAIOT Ha CMELICHHE
paBHOBecusa? [IpuBenure npumMepsl.

Tema 6 PacTtBopbl
1. Jaiite noHsThe «pactBop». OxapakTepu3yTe OCHOBHBIE KOMIIOHEHTHI PaCTBOPA.
2. Yro Takoe pactBOpUMOCThH BemniecTBa? Ha kakue rpymmbl MOKHO pa3eiuTh COEAUHEHHUS IO
pacTBOpUMOCTH?
3. Uto Ha3pIBalOT KOHIEHTpanuen Bemectra? Kakue BUbl KOHIEHTPAIIMI BBl 3HaeTE?
4. Kakue pacTBOpbHl HAa3bIBAIOT HEdNEKTposuTamMu? OXapakTepu3yWTe KpaTKO KOJTUTaTHBHBIC
CBOICTBA PaCTBOPOB-HEAJIEKTPOJIUTOB.
5. Kro m xorma mpemioXui1 TEOPHUIO JIEKTpOIUTHUecKol nuccounanuu? Cdopmynupyite eé
OCHOBHEIC TTOJIOKCHUS.
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6. Urto Ha3piBaeTcs creneHbplo aucconuanuu? OT yero oHa 3aBucuT? Kakue 37I€KTpOIMTHI
HA3bIBAIOT CHJIBHBIMU, a KaKkue caa0biMu?

7. Uro Takoe KHCIOTbI, OCHOBAaHMSI M COJIM C TOYKH 3pEHUS TEOPUHU DJIEKTPOIUTHUECKON
nuccouuranuu? Kak oHn nuccouuupyroT?

8. Uro Ha3pIBaeTcs BOAOpoAHBIM mokaszareneM? [lo kakoi ¢gopmyine ero paccunteiBaor? Kakue
TUIIBI CpeJl Bbl 3HaeTe?

9. Uto Ha3bIBAIOT TUIPOJIM30M coJieii? B yem ero cyuHocTs?

10. Kakue conm THApOIM3YIOTCS IO KAaTHOHY, a Kakue 1o aHuoHy? Kakue comm BooOIe He
TUAPOJIN3YOTCS?

Tema 7 KommiekcHbIe coeIMHEHUS

1 B u4ém cxoncTBOo M paznuyue KOMIUIEKCHBIX COCIMHEHHWM OT JBOMHBIX coiiei? JlaiiTe
OIIpEEIICHUSI.

2 Kak 06pa3yroTcs KOMIUIEKCHBIE COeTMHEHNUs?

3 Uro Ha3pBalOT KoMIUIEKcooOpa3oBarenemM? Kakue HMOHBI MOTYT BBIIIOJHATH POJIb
KOMILTIEKCOo0Opa3zoBaTens?

4 B uém 3axmodarorcs omimuus rema ot xuopodwumia? Kakue (yHKIIUM BBITOTHSCT
XJIOpO(UILT B PACTEHUSX, a TEM B OpraHU3Me YelnoBeKa?

3) UYro Takoe nuransl? [IpuBenure npumepsl.

6 Kak knaccuuuupyroT KoMIulekcHble coeuHenus? [losicHure Ha npumMepax.

7 Kak paccuurtats 3apsa KOMIIEKCHOro noHa? [IpuBeauTe KOHKpETHBIM IpUMeEp.

8 Ilo kakoMy IpU3HAKy KOMIUJIEKCHI OTHOCAT K XenaTHbM? I[IpuBenure mpuMepbl XenaTHbIX U
HEXEJIAaTHBIX KOMIUIEKCHBIX COEIMHEHUI.

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

10 Paccmorpute oO0mmMe CBOMCTBAa KOMIUIEKCHBIX COEIMHEHHUH: AHUCCOLMALNS, YCTOMYMBOCTD
KOMIIJIEKCOB, XMMUYECKHE CBOMCTBA KOMIUIEKCOB.

Tema 8 OBP. Duexkrpoxumust
1 ChopmynupyiiTe NMOHITHE OKUCIUTENS, BOCCTAHOBHUTENS, MCXOJS UX MpEJCTaBICHUN 00
VU3MEHEHUU CTENIEHH OKHUCIIEHHs 2JIeMEHTOB. Kakue BemiecTBa MOTYT BBICTYNATh TOJIBKO B POJIH
OKHCINTENS, a Kakue - BoccraHoBuTens? Kakue BemecTBa MNPOSBISIOT OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHIO IBOMCTBEHHOCTH?
2 [Tpuseaurte npumeps OBP, mpoTekaromux B IpUpo/ie U OCYIIECTBISEMbIE YEIIOBEKOM B €r0
IIPAKTUYECKON AESITEIbHOCTU
3 Kak xnaccuduuupyror OBP? IlpuBenute npumepsl.
4 Ot xakux ()aKTOPOB 3aBUCHUT BEJIIMUMHA JEKTPOJHOrO noreHuuana? Hanummure ypaBHeHue
HepHcra.
5 Ilo xakoMy NpPHHLMIY IMOCTPOEH psii HampspDKeHWs MeTaiioB? Kakue BBIBOJABI MOXHO
c/ieNlaTh Ha OCHOBAHMH IOJIOXKEHUS METalljia B psAly HallpsHKEHUs?
6 Kak ycTpoeH cTekIIssHHBIN 21ekTpoa? /s uero oH npuMensercs?
7 Yro mpexacraBiseT coOoi raipBaHMuecKui asneMeHT? Kakyio posib urpaer B HEM COJIEBOI
MOCTHK?
8 Kaxkwue mporeccsl MpoTeKaroT MPH pa3psiKe U 3apsIKe aKKyMyJIiTOpOB?
9 Kakoli mpouecc Ha3bIBalOT 1eKTposin3oM? Kakue npouecchl IpOoTEKatoT Ha AJIEKTPOAax?
10 Kakue mponeccsl OyayT NMPOMCXOAUTH MPH HAPYIIEHUU IUHKOBOTO MOKPBITHS Ha >KEJIe3HOM
JIETAJI BO BJIAYKHOM BO31yXe?

OxumaemMbie pe3yabTaThl: 00 YJAIOIIHECs TOKHBI:
3HATh:
OCHOBHBIC ITOHATHA U 3aKOHbI XUMUU, OCO6GHHOCTI/I XHMquCKOﬁ CBs3HU B paSHHqHBIX XUMHUYCCKUX
COEIMHEHUSIX; CBOMCTBA BaXXHEHIIUX KJIACCOB HEOPTaHUYECKUX, COEIMHEHHI BO B3aMMOCBSI3U C UX
CTpoeHHeM M (YHKUIUAMHU; 3aKOHOMEPHOCTH TMPOTEKaHHUSI XUMHUYECKHX IIPOIECCOB; CIOCOOBI
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BBIDQXEHHUSI  COCTaBa  pacTBOPOB;  CBOMCTBAa  pacTBOpPOB;  MEXaHU3M  OKUCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX MPOLIECCOB;

yMeTb:

IPOBOJIUTh XUMHUYECKUI SKCIIEPUMEHT IO H3YYEHUI0 CBOWCTB BaXHEHIIMX  KJAcCOB
HEOPraHMYECKUX COCIUHEHHI, WCIONh30BaTh HEOOXOAMMBIE NPHOOPHI ©  J1abopaTopHOE
000py10BaHuUE MPH MPOBEJCHUE IKCIIEPUMEHTA; IIPOBOAUTH 00paOOTKY pe3yabTaTOB KCIEPUMEHTA
Y OLIEHUBATh UX B CPAaBHEHUHU C JIUTEPATYPHBIMU

JAHHBIMM; HUCIOJIb30BaTh TEOPETHYECKHE 3HAHUS U NPAKTUUYECKUE HABBIKH, IOJYYEHHbIE IpHU
U3YyYEHHUH JUCHUTUIMHBI « XUMUS JJIS1 PEHICHUS] COOTBETCTBYIOIIMX MPO(ECCHOHANBHBIX 33/1a4;
BJIaJIeTh:

COBPEMEHHOM XHMHMYECKOH TEPMHHOJIOTHEH; OCHOBHBIMH HAaBBIKAMH pabOTHI C pEaKTHBaMH,
1abopaTopHOil nocynoil, 1abopaTOpHBEIM 000PYIOBAHUEM.

Kpurepuu onenku:

- «OTJIMYHO» BBICTaBiIsIeTCs oOywaromemycs, ecid IyOOKO M TPOYHO YCBOEH
IIPOrpaMMHBIM  MaTepuall, HCYEPIbIBAIONIE, I10CIEI0BATENbHO, YETKO U JIOTMYECKH CTPOMHO
U3J0XKeH Oe3 3aTpyJHEHMs] IpU BHJIOU3MEHEHHM 3aJaHUM, UCIOJIb3YyeTCs B OTBETE€ Marepuall
Ppa3HOO0pa3HBIX JINTEPATYPHBIX HCTOUHUKOB;

- «XOpOILIO» BBICTABJIAETCS O0YYAIOLIEMYCs, €CJIM OH TBEPAO 3HAET MaTepHajl, rPaMOTHO
U3JIaraeT €ro Mo CYLIECTBY, HE I0IYCKAET CYIIECTBEHHBIX HETOYHOCTEHN B OTBETE HA BOIIPOC;

- «YyJOBJIETBOPHUTEIbHO» BBICTABISIETCA OOYy4YalOLIEMYCsl, €CIM HMMEIOTCS 3HAHHS TOJIBKO
OCHOBHOT'O MaTepuana, HO HE YCBOEHBl €ro JeTalM, JOIYCKalOTCSI HETOYHOCTH B OTBETE,
HE/I0CTaTOYHO TMpaBWIbHbIE (HOPMYIUPOBKH, HApyIIAeTcs JIOTHYECKas I0CIIeA0BAaTEIbHOCTh B
U3JI0’KEHUU IIPOrPpaMMHOI0 MaTepuaa,

- «HEYIOBJIETBOPUTEIILHO» BBICTABIACTCS OOydYaroOLIEeMyCsl, €CIM HEpacKpblTa TeMa; HET
3HAHUS 3HAYUTEIBHOW YacTH MPOTPaMMHOTO MaTepHhalia, JOIYCKAIOTCS CYIIECTBEHHBIE OIIMOKH,
OTKa3 OT OTBETA.

Komnerenmust  «OIIK-1» cuutaercss cOpMHpPOBAHHOM, €CliM OOYYArOMIMHCS — TOTYYHII
OLICHKY «YZOBJIETBOPUTENBHO, «XOPOLIO», OTIUIHO».

3.2.2 3apaum u 3axaHuA

Texymuii KOHTPOJIb MO JUCHUIUIMHE «XHUMHS» NPOBOAMUTCA C LIEIBI0 OLICHKH 3HAHWM,
YMEHMSI U HaBbIKOB aHaJW3a U PEUICHUs TUITMYHBIX MPO(ECCHOHAIBHBIX 33/1a4 00y4arOIIUMHUCS.
Ilepeuens koMIeTEHINH, TPOBEPSAEMBIX OlleHOUHBIM cpeficTBoM: OITK-4.

Tema 1 OcHOBHBIE IOHATHSA M 3aKOHbI XUMMH. Kilacchl HeopraHu4eckux coeAMHeHU
1. Macca 1 nra3a (1.y.) paBHa 3,17. OnpenenuTs ero MOJISIPHYIO Maccy.
2. Tlo cnenyrouM Ha3BaHUSM HamucaTh (OPMYIIBI BELIECTB: a) AUTHApokcoxioput xenesza (I11);
0) moBapeHHas CoJib; B) THAPOKapOOHAT MarHus; ) MmetadochopHas KUCIOTa.
3. Ocy1ecTBUTh LENOYKY IPEBpAIEHH, 1aTh Ha3BaHHsI BCEM BELLIECTBAM:

N .

4, JlaTh XapaKTepUCTUKY KaXKIOW pEaKIliu C TOUKHU 3PEHUS PA3INUHbIX KJIacCH(PUKAIUI:
HZ(r) + C12(r) <~ 2HC1(F) + 184,6 KH)K,
kat
CO(F) + 2H2(r) — CH3OH(F) +Q;
2N H3(1—)<—>3 Hz(r) + Nz(l—)-Q.
5. B Oautone oO0wvemom 50 11 HaxomMTCS a30T IIO[ JaBJICHHEM 10* kIla mpu 20°C. Kakosa
Macca azora?
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Tema 2 Ctpoenne atoma. [lepuoanyeckuii 3aKoH U nmepuoguYecKas CHUCTEMA

JI.A.MenaejieeBa
1. B uéMm cxoncTBO M paziuuue B CTPOCHUHM aTOMOB XUMHUYECKUX 3JIEMEHTOB C MOPSIKOBBIMU
HoMepamu 16 u 347
2. [Touemy Haumnas c¢ 4-ro mnepuoja B KaXJOW TpyIIe MOSBISAIOTCS MO 2 3JIEMEHTA,
HAXOJSIIUXCS B OJJHOM Tepuoe?
3. CocTaBuTh SJCKTpOHHBIC (OPMYIBI aTOMOB XJIOpa M MapraHna. [loscHUTh, Ha KakoM
OCHOBaHUU XJIOp U Maprasel nomMeniatorcs B ognou rpymmne [1C. [Toyemy nx momecTusan B pa3HbIX
noarpynmnax?
4. Atom snemenTta umeer Ha 10 37mekTpoHOB Oosblie, yeM MOH MarHus. Ha3BaTh 31eMeHT,

COCTaBUTh JJIEKTPOHHYIO (hopMyny ero aroma W uoHa. Kakum snementam (S-, p-, d-, f-) ero
oTHOCAT? JlaTh KpaTKyrO XapaKTepUCTUKY DJIEMEHTAa M €ro COCAMHCHUN Ha OCHOBAHHMH ITOJIOKCHHUS
B [IEPUOJMYECKON CHCTeMe XUMHUYecKuX anemenToB (.M. Menneneesa.
5. OnpenenuTh YUCiIo MPOTOHOB, HEUTPOHOB U JIEKTPOHOB B aTOMaX M30TOIOB 28gj, 129,
Tema 4 XuMuyeckasi TepMOJAMHAMMKA
1. Paccunrars TerioBod 3¢ (eKT peakuuyd CropaHusi XKHUJAKOro OCH301a ¢ 00pa3oBaHHEM IapoOB
BOJIbI M YTJIEKHCIIOTO Tasa.
2. Peaxnus ropenust ammuaka poipakaercs TXY:
ANH; () + 302 = 2Ny + 6H20; AH=-1530,28 xI3/MOb.

Beruncnute AG 3TOM peakiuu Mpy CTaHAAPTHBIX YCIOBUSX, YUUTHIBAs 3HAYCHUE TETUIOBOTO
s dexra, MpUBEAEHHOTO B 3a/IaHUH.
3. Huwxe nokaszaHo HampaBiieHHE CMEIIECHUSI PAaBHOBECHUS IPU U3MEHEHUU TEMIIEPATYPHI:

a) Hz(r), OZ(r) (_T yBenutuaeTcs{_ HZO(r);

6) CaC03(TB) (_T yBeJII/[‘IPIBaeTC}I_ CaO(TB), COZ(r)-
[Ipenckasarh 3HaK K3MEHEHHUS SHTAIBITNN ISl KAXKJI0W PEaKIMi U COCTaBUTh TXY.
4. Tlpstmast uimu oOpaTHas peakius OyaeT MpOTeKaTh MPH CTAaHAAPTHBIX YCIOBUSAX B CHCTEME

2NOr)+ Ozy = 2NOy(ry. OTBET MOTUBUPOBATH, BhuMCINB AG® npsiMOil peakuuu.
5. Ucnonw3yst cipaBoYHbBIE JaHHBIE, 3aMIOHUTH CIACAYIONIYIO TaOIHILY:

BemectBo AHooﬁp, xJx/Monp | S°, Tx/(monsK)
Mg(rs)
C(tB)
COx(1)
MgO(tB)

Ha ocHOBE 3THUX NaHHBIX PacCMOTPETH BO3MOXKHOCTb B3aMMOJEWUCTBHUS MArHus ¢ AUOKCHUIOM
YII€pOAa B CTAHAAPTHBIX YCIOBHSAX.

Tema 5 OcHoBBI XMMHUYECKOH KUHeTHKH. PaBHOBecue
1. lomonHuTe TaONMILY, CUNUTAs], YTO YKA3aHHBIE CUCTEMbI HAXOAATCS B COCTOSTHUM PaBHOBECHS

. | Bausnaue
N3meHeHne ycinoBuii
Ne PaBHOBecHas cucrema Ha
MIPOBEICHUS
CUCTEMY
1 | Iy 21-37 kxan Harpesanue
2 Co,HsOH + CH3COOH <« CH3COOC,Hs | Yhoanenue  CilI0KHOIO
+H,0 s¢upa neperoHKon

3 | HO )y <> Hy ) + 120, (v IlonmxeHue naBiieHUs
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2. IIpu u3MepeHun 3aBUCUMOCTH KOHCTAHTBI CKOPOCTH PEAKIIUU OT TeMIIepaTyphl ObLIN MOTYYEHBI
CIENYIOLINE PE3YNIbTATHI:

t,C K, MOJIb "MHH
200 1,2
235 1,5
270 1,9
320 2,5

HaiiTu rpaguueckum METO10M HEPTUIO AKTUBALIUH.

3. 'apanTuiiHblil cpok XpaHeHHUs MaiioHe3a He mpeBbimaeT 30 AHeH Ipu TeMIepaType XpaHeHus
2°C, 20 nmeri mpu temmepatrype 14°C. CKOJBKO MOXKHO XpaHUTh ITOT MPOIYKT O3
XOJIOIMJIBHUKA TIpU TemmepaType 25°C?

4 Jlnsa peakuuu MKy BerecTBaMud A 1 B OblUIH MOTydYeHBI ClIEAyIOIIKE TaHHbIC:

Konuenrpanus, HauvanbHas
OnpbIT MOJIb/J1 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 MoOpsjoK peakiuud MO KaxaoMy U3 BemiecTB? Yemy paBeH OOIIMH TOPSIOK PEaKIuu?
CocTaBbTe KHHETUYECKOE YPABHEHHUE.

5 PaBHoBecue peakuuu Hory + lory <> 2HI (1) ycTaHOBMIOCH HpH CIEIYIOIIMX KOHLEHTPALHMSX
yuactBytonmx B Hei BemectB: C[Hp] =0,4 mons/n, C[l] =0,5 mons/n, C[HI] =0,9 moms/m.
PaccuntaTh KOHCTAHTY PaBHOBECHSI.

Tema 6 PacTBopbI

1. Bonanslii pactBop oprodochopHoit KucaoTsl ¢ MmaccoBoit oneit 30 % nMeeT II0THOCTh, PABHYIO
1,18 r/em®, 1 06BEM pactBopa, paBHbIil 150 M. PaccuuTaiite: a) MOJIApHOCTB; 0) MOJISIPHYIO KOH-
LEHTPALMIO SKBUBAJIECHTA; B) MOJSUIBHOCTb.
2. Ha ocHOBaHUM PacUYETHBIX JaHHBIX MOCTPOIiTEe rpaduk 3aBUCUMOCTH CTENEHU TUCCOLUALNN YK-
CYCHOIT KHCIIOTHI OT KOHIeHTparmu pacteopa. ( K,(CH3COOH) = 1,8 -10°).
3. Ckosbko M1 98 % cepHOi KUCIOTHI (MIJIOTHOCTH paBHa 1,84 r/Mi1) nmoTpedyercs i MPUTOTOB-
nenus 1,5 1 e€ 10 % pactBopa (tuiotHOCTH paBHa 1,066 1/Mmi1).
4. Yto obpa3yeTcs npu AEWCTBUM HUTpaATa alOMUHUS Ha pacTBop kapOoHaTa HaTpus? CocTaBUTh
ypaBHEHHE PeaKLUU U OOBSICHUTH HAOII01aeMble MPOLIECCHI.
5. Paccuurate pH pactBopa gropuaa kamus ¢ MOJISIpHOIN KoHLEeHTpaluei, pasHoi 0,01 MOJTB/IM°
(Kue=6,7 - 10™).

Tema 7 KomiuiekcHbIe COeIUHEHUS
1 Xnopun xobanbra (+3) o0pazyer ¢ aMMHakoM coeanHeHus cienytoniero cocraBa: CoCls-6NHs;
CoCl3-5NH3-H,0; CoCls-5NH3; CoClz-4NHj;. [leiictBue pactBopa HUTpaTa cepebpa MPHUBOAUT K
OCaXJIEHUIO BCEr0 XJIOpa M3 MEPBBIX JIBYX COEIMHEHHI, OKOJIO 2/3 Xjiopa — U3 TPEThEro coeluHe-
HUS U okojo 1/3 xymopa — u3 yerBeproro. M3mepenus anekTpudyeckoi MpoOBOJMMOCTH PacTBOPOB
ATUX COEMHEHUH MOKa3bIBAIOT, YTO MEPBOE U BTOPOE paclajaroTcs Ha YeThblpe MOHA, TPEThe — Ha
TpH, @ YETBEPTOE — Ha J1Ba MOHA. KaKOBO KOOpIMHAIIMOHHOE CTPOEHUE YKa3aHHBIX COCIUHEHUM?
Hanwucare ypaBHeHuUs uX pacrnaja Ha HOoHbL. Ha3BaTb.
1 Hanucate dopmynbl crnenyrommx coeivHeHuM: 1) HUTpaT poJaHONEHTaaMMHHKOOAIbTa
(11); 2) 6pomun opomorprammuniuiatusbl (11); 3) nuimanoaprenrat (1) xamus; 4) TeTpanon0u-
aMMUHIUIaTHHA; 5) Terpapomanoguammuaxpomar (l1l) Gapus; 6) TpudTopoTprakBakobansT; 7)
rekcaunanodeppat (1) xkanus.
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2 Hanucath MonekynsspHOe ¥ MOHHOE ypaBHEHHUS PEakiud OOMEHa MEXIy reKcalliaHOKO-
o6anpratoM (lII) HaTpus u cynsdarom sxenmesa(ll), yauteiBas, 4to oOpa3yromascs KOMIUICKCHAS
coJIb OyJeT HepacTBOPHMA B BOJIE.

3 Beimucats TabnuyHbIe 3HAYEHUS KOHCTAHT HECTOMKOCTH W TPOHM3BEICHUS PACTBOPUMOCTH
YKa3aHHBIX HIDKE COCIUHEHUN W NPOaHAIM3MPOBATh BO3MOXKHOCTH Pa3pylICHUs KAaTHOHA JUaM-
muHcepeopa (1) pacTBOPHMBIM IHAHUIOM M HOIUAOM ¢ 0Opa3oBaHueM auiinaHoaprenrtat (l)-nona
u fomuaa cepedpa.

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

PBL

Tema 8 OBP. DiiekTpoxumus
1 HamucaTth ypaBHEHHS CIEAYIONUX PEAKIIUH, YPaBHATH METOJAOM DJICKTPOHHOTO OalaHca:
Fe(OH)z + KMnO, + H0 -
K2S03 + KMnO,4 + KOH —»
K2803 + KMnO4 + sto.; -
HBr + KMnO, —

2 Hcxons W3 NOBAPEHHOM COIM U HCHOJb3Yd JAPYrHMe HEOpraHWYeCKHe pPEaKTUBBI, MOJIYYUTh
CHayaJla METANIMYECKUM HaTpHUii, a 3areM IHIIeByH coay. Hammcare cxemy XHMHUYECKHX
IpEeBpalLCHUH U OCYLIECTBUTH €€.

3 BoccTaHOBHTE JIEBYIO YacTh ypaBHEHUH, YPaBHATh METOJIOM JIEKTPOHHOTO OaaHca:

— Cr2(804)3 + Na,SO, + K,S0O4 + H,O

— NaNO3 + MnO; + KOH

— COy + K;S0O4 + Na,SO4 + MnSO4 + H,0

— KbMnOy4 + O, + H,O

4 BpluncanTe MaccoBYIO JIOJIFO BELIECTBA B PACTBOPE, MOJIYUYUBLIEMCS B Pe3yibTaTe 3JEKTPOJIN3a
400 mit 10 %-Horo pacTBOpa THApOKcUAa Hatpus (p = 1,1 T/mi), ecau M3BECTHO, YTO TPU STOM
BBIIETTIIIOCH 56 1 Kuciaopoaa (H.y.).

5 Jyis mosydeHHus YUCTOTO HHUKEIsSl MPUMEHSFOT METOJI AJIEKTPOJIM3a BOJHOTO pacTBopa cyibdara
Hukend (II) c unepTHRIMU 351eKTpoAaMu. B mporiecce amekTposn3a Ha aHoAe ObLT coOpaH KHCIOPO]
oovemoM 8,96 M~ (H.y., maccoBas aoias Bbixona 100%). PaccunmraTe maccy HUKENsl, KOTOPBII
oOpasyeTcs Ha KaTo/ie, €ClIM MaccoBas J0JIs1 BbIX0/1a MeTajuia paBHa 75%.

OxwunaeMble pe3ynbTaThl: 00yJaromuecs JOMKHBIL:
3HATh:
OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUU; OCOOEHHOCTH XMMHYECKON CBSA3H B PA3MUHBIX XUMHUECKUX
COCIIMHEHUSX; CBOMCTBA BAKHEHIIINX KJIACCOB HEOPTAaHMYECKHX, COSIMHEHUI BO B3aUMOCBSI3H C HX
CTpoeHHEeM U (YHKIUSAMHU; 3aKOHOMEPHOCTH MPOTEKAaHUS XHMHUYECKHUX TMPOIIECCOB; CIOCOOBI
BBIDQKEHUSI ~ COCTaBa  pacTBOPOB;  CBOMCTBa  PacTBOPOB;  MEXaHU3M  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX MPOLIECCOB;
yMeThb:
MPOBOAWTh XUMHUYECKUH OKCIEPUMEHT TI0 M3YyYEHUI0 CBOWCTB BAXKHEUIIMX  KJIACCOB
HEOPTraHWYECKNX COCIWHEHWN; WCIOJIb30BaTh HEOOXOAMMBIE TPHOOPHI H  JIAOOPATOPHOE
000pyI0BaHUE MPH MPOBEJCHUE IKCIIEPUMEHTA; IPOBOAUTH 00pabOTKY pe3yabTaToOB SKCIEPUMEHTA
Y OIICHWBATh UX B CPABHEHHH C JIUTEPATYPHBIMHU
JAaHHBIMU; HWCIOJB30BaTh TEOPETUYECKHE 3HAHUS M MPAKTUYECKHUE HABBIKH, MOIyUYEHHBIC MPH
W3YYEHHUH JUCIUTUTHBI « X UMUS IS PEIICHUS] COOTBETCTBYIOMINX MPO(ECCHOHANBHBIX 3a/1a4;
BJIa/I€Th:
COBPEMEHHOW XHMHYECKOW TEPMHHOJIOTHEH; OCHOBHBIMH HaBBIKAaMH pabOTHl C PEaKTHBAMH,
n1abopaTopHOil mocynoil, 1abopaTOpHBIM 000PYIOBAHUEM.

Kpurepun onenku:

- «OTJIMYHO» BBICTABISIETCS OOy4aroleMycs, €CIM OH TECHO YBSA3BIBAET TEOPUIO C
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NPaKTUKOHM, CBOOOIHO CHpaBiseTCs C 3aJauaMH, BOIPOCAMHU U JPYTMMHU BUJAAMHU TPUMEHEHUS
3HaHUM, BIaJieeT pa3HOCTOPOHHUMHU HaBbIKAMU M IPUEMaMHU BBINIOJIHEHUS IPAKTHUECKUX 3a]iay;

- «XOpOILIO» BBICTABIAETCS OO0YYaIOMIEMYCs, €CIM OH HE JOIMYyCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BOINPOC, NPABUIbHO IPHUMEHSET TEOPETUYECKUE IOJIOKEHUS MpU
PELICHUH MPAKTHYECKUX BOMPOCOB U 3ajay, BIaJeeT HEOOXOAMMBIMH HaBbIKAMH U MPHEMaMHU HX
BBINOJIHEHMS,

- «yJOBIJIETBOPUTEIHHO» BBICTABISAETCS 00YJarOMIEMycsl, €CIIM TOT JOMYCKAeT HETOYHOCTH B
OTBETE, HETBEPO BJAJeeT 3HAHHMEM IPOrPpaMMHOIO MaTepualla, UCIBITHIBAET 3aTPyIHEHUs IpPU
BBINOJIHEHUH MTPAKTUYECKHUX padoT;

- «HEYIOBJETBOPUTEIBHO» BBICTABISIETCS OOydarolleMycs, €ClId TOT  JIOIyCKaeT
CYILIECTBEHHbIE OIIMOKH, HE 3HAET 3HAUUTEJILHON 4acTH MPOrpaMMHOI0 MaTepualla, HEyBEpEHHO, €
OO0JIBIIMMHU 3aTPYAHEHUSAMHU BBINOIHAET IPAKTHUECKUE paboThI.

Kommnerenmust «OIIK-1» cunrtaercs chopMUpOBaHHOH, ecinu OOyYarOIIMKCS — MOYYHII
OLIEHKY «YIOBJIETBOPUTEIIBHO, «XOPOLIO», KOTINYHO.

3.3 OneHo4HbIe CPeACTBA IJIsI KOHTPOJIS CAMOCTOSITEILHOI padoThI

3.3.1 KypcoBble padoThl (MPOEKTHI) MO JUCHUIJIMHE, NMPEIyCMOTPEeHHbIEe YUeOHBIM
mianom. He npegycMoTpeHsi.

3.3.2 KoHTpoJibHBIE padOTHI

KontponbHast paboTa NpOBOAUTCSA € LEIbI0 INPOBEPKU 3HAHUN OOYYarOIIMXCsl, YCBOEHUS
UMH y4eOHOTO MaTepuana U MpEeACTaBIsIeT COOOH psiJl OTBETOB B MHCbMEHHON (OpMe Ha Mpeasio-
YKEHHBIE BOIIPOCHI.

[lepeuenb komneTeHLMI, IPOBEPSAEMBIX OLIEHOUHBIM cpecTBoM: OIIK-4.

Tema 9 Xumus 31eMeHTOB
KomruiekT 3aganuit 1711 KOHTPOJIBHOU PabOTHI.
Bapuanr 1
3ananue 1 OOBSICHUTH, TOYEMY IpPH MPOMYCKAHUU IUOKCHJA YIIIepoJa Yepe3 pacTBOp XJIOpHa
WIM HUTpaTa KalbLUs OCaZOK KapOoHaTa KaJlbllUs HE BBINAAAET, a NpU ACHCTBUM JUOKCHJIA
yriaepoaa Ha U3BECTKOBYIO BOJY BBINAJaeT.
3ananue 2 [Ipu pacTBOpeHNHU B KOHIIECHTPUPOBAHHOW cepHOM KkucaoTe 20 T cIijlaBa 30J10Ta C MEJBIO
BBIZICIMIIOCH 4,2 1T cepHUCTOTO Ta3a (H.y.). Onpeaenure MacCoByro J0Jt0 (B %) KaXI0ro MeTajia B
3TOM CILUIaBE.
3ananue 3 Kakas macca yraepoja (C) conepxutcs B yraekuciiom raze (CO2) maccoit 8,8 rpamma?
3aganne 4 51 r cmecu P,Os u kpacHoro ¢ocdopa Bebimanu B CKIAHKY ¢ 500 M BOJBI
[TpoBeneHHBIH aHaN3 IOCIE€ OKOHYAHMS peakUuu IMOoKa3all, 4YTo MpU 3ToM mnosyuduiochk 510 r
pacTBOpa KUCIOTHI (kakoit)? KakoB npoueHT kpacHoro ¢ochopa Obu1 B cMecu?
3ananue 5 Kakoii 00b€M 2 M CONSHOW KHMCIOTHI OKHMCIWJICS OKCHIOM MapraHua(+4), ecmu
M3BECTHO, YTO BBIACIUBLINIICS IIPU 3TOM XJIOp BBITECHUII U3 pacTBOpa Moauaa kanus 25,4 r hoxa.
Bapwanr 2

3ananue 1 [Touemy HOHBI MIETOYHO3EMENBHBIX METAIJIOB MTPOSBIISIIOT MEHBIIYIO CKIIOHHOCTB K 00-
pPa30BaHUIO KOMIUIEKCOB, YEM HOHBI 3JIEMEHTOB MOATPYIIBI IUHKA?
3ananue 2 B yeM 3akiovaeTcsi IpuuMHa pe3KOro pa3innyus B cBoicTBax okcunaa kpemuus (1V) n
okcuza yriuepona (1V)?
3ananue 3 [Ipu B3auMoelCTBUY YIiIepoJa ¢ KOHLEHTPUPOBAHHON CEPHOI KUCIIOTON BBIIEINIOCH
13,44 n cmecu aByX ra30B (H.y.). Paccunraiite Maccy yriepo/ia, BCTYIUBIIETO B PEAKITHIO.
3ananue 4 Cpenn METaNIMYECKMX MAaTEPHAJIOB BAXHOE 3HAYEHUE UMEET JIaTyHb. JIaTyHb — cIIaB ¢
MaccoBoi noneit meau 68 % u nmHka 32 %. Omnpenenute Maccy KakJoro MeTaia, B3SITYIO JUIS
NoJIyueHus JaTyHu Maccoit 600 T.
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3anmanue 5 3amucats GopMyIbl OKCHIOB a30Ta BaneHTHocTRIO I, 11, 111, IV, V.

Bapuant 3
3ananue 1 JlaTh XapakTepUCTUKY OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB CEPHOU U CEPHU-
CTOM KHCJTIOT.
3ananue 2 HanmcaTh ypaBHEHUS peakifii B3aMMOICHCTBHS ATIOMUHUS: &) C pa30aBIeHHON CepHOU
1 a30THOM KUCTIOTOM; 0) C KOHIICHTPUPOBAHHON CEPHON M a30THOM KHUCIIOTOM; B) C BOAHBIM PAaCTBO-
POM HIEJIOUH.
3ananue 3 CKOJIBKO rpaMMOB KHJAKOTO CTEKJIa METACUIIMKATA HAaTPUs MOJIydaeTcs IPU pacTBOpe-
HuM 7 T KPEMHUS B pacTBOpe ruipokcuaa Hatpusi? CocTaBbTE MOJIEKYIIPHOE U HOHHOE YpaBHEHHE
peaKkIui.
3ananue 4 Kakoii 00bem okcuaa yriepoaa (II) (H.y) BCTynuT B peakiuio M0JIHOT0, BOCCTaHOBJIEHHUS
okcuna sxenesa (II) maccorr 6400 1? Omnpenenure Maccy Kokca, HEOOXOAUMYIO Il 0Opa3oBaHMS
TaKOro o0bemMa ra3000pa3HOro BOCCTAHOBUTEIS, €CIIM MAacCOBast J10JIs yriiepoja B Kokce 92%.
3ananue 5 Hanucarhb 31eKTpoHHBIE (DOPMYIIBI aTOMOB IIMHKA U KaaMus. Kakoi U3 3THX 3J1eMEHTOB
oOnagaer 6osee BRIpaKEHHBIMU METAILTHUECKUMHE cBoiicTBamu? [Touemy?

Oxunaemble pe3ynbTaTbl. B pe3yinbrare OCBOEHUS YKA3aHHBIX TEM JUCLUUILIMHBI
oOyyJaronmecs J0JKHBI:
3HATh:

OCHOBHBIE MOHATHUS U 3aKOHBI XMMHUH; OCOOEHHOCTH XMMHUYECKON CBSA3HU B PA3IMUHBIX XMMHUECKUX
COEIMHEHUSIX; CBOMCTBA BaXKHEHIIUX KJIACCOB HEOPIaHUYECKUX, COEIMHEHHI BO B3aMOCBSI3U C UX
CTpoeHHEM U (YHKUUSAMHU; 3aKOHOMEPHOCTH IPOTEKAaHHUS XMMHMUYECKHUX IIPOLIECCOB; CIOCOObI
BBIDAKEHHMSI  COCTaBa  PacTBOPOB;  CBOMCTBA  PAacTBOPOB;  MEXAHM3M  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;

yMeTh:

IIPOBOJUTHh XUMHUYECKHMH OKCIEPUMEHT 10 M3Y4YCHHUIO CBOMCTB BaXHEHIIUMX KJIACCOB
HEOPraHMYECKUX COCJUHEHMI; KCIONb30BaTh HEOOXOAMMBIE NpuUOOpel u  JabopaTtopHOe
000pyI0BaHUE TIPH MPOBEICHUE HIKCIIEPUMEHTA; IPOBOJUTH 00pabOTKY pe3ylbTaTOB IKCIEPUMEHTA
Y OLICHUBATh WX B CPABHEHUU C JIUTEPATYPHBIMU

JAHHBIMU; HUCIOJb30BaTh TEOPETUYECKUE 3HAHUS M IMPAKTUUYECKHE HABBIKU, IOJYYEHHbIE IpU
W3YYECHUU JUCIUILTUHBI «XUMHUS ATl PeIIEHUSI COOTBETCTBYIONIUX MPO(eCcCHOHANTBHBIX 3a/1a4;
BJIA/JeTh:

COBPEMEHHOM XMMHMYECKOH TEPMHHOJIOTHEH; OCHOBHBIMH HAaBBIKAMH pabOThl C pEaKTHBaMH,
1abopaTOPHOM TTOCYI0M, TA0OPATOPHBIM 000PYTOBAHUEM.

Kpurepun oueHku:

- «OTIUYHO» BBICTABISETCS OOy4arolUeMycs, €ClIM HMeeTcs MIOJIHOE  PACKpBITHE
IPEUIOKEHHBIX TEOPETUYECKUX BOIPOCOB, TOYHOE YKa3aHWE HA3BaHUN U  OIpPENEICHU,
npaBwibHas (HOPMYIUPOBKA NOHITUN U KaTErOpHid, MpUBEACHNE HEOOXOUMBIX CXeM U GOpMYII, UX
pacuipoBKa, MPaBUIBLHOE PEIICHUE MPAKTUYECKUX 3a/1a4,

- «XOpOULIO» BBICTABISETCS OOy4arOLIEMyCs, €CJIM HaOJIOAAI0TCS HEIOCTATOYHO IOJHOE
pacKphITHE MPEATIOKEHHBIX TEOPETUYECKUX BOIPOCOB; HECYLIECTBEHHbIE OLIMOKH B ONpeAeIeHUN
MOHSTUN U KaTeropuii, opMmyiiax, cxemax u Ap., KapJUHAIbHO HE MEHSIOLIUX CYTh U3JI0KECHHUS;
NpaBUIbHOE pEIIECHHE MPAKTUYECKUX 3aj]ad, JHMOO HEeCYIIECTBEHHbIE OIIMOKM B HX pPELICHUU
HaJIMYue TpaMMaTUYECKUX U CTUIMCTUYECKUX OMNOOK, HEaKKypaTHOe oopMiIeHHe paboThI;

- «YIOBJIETBOPUTEIHHO» BBICTABISIETCS OO0YYaIOIEMYCs, €CJIM OTPaKEHO JIMIIb oOIee
HaIpaBJIEHUE W3JI0KEHUS MaTepHualla, HEMOJIIHOE PACKPhITHE TEOPETUUECKHUX BOIPOCOB; B HAIUYHUU
JIOCTaTOYHOE KOJIMYECTBO HECYIIECTBEHHBIX WM OJHA-J[BE CYLECTBEHHBIE OIIMOKH B OINpEACIICHUH
MOHATUM M KaTeropuid, (opmynax, CTaTUCTUYECKUX JAaHHBIX W T.I.; HEMPAaBWIbHO pPELIEHBI
IIPAaKTUYECKHE 3aJa4d IpPU  YCIOBUM  HANMCAHUA TEOPETHUECKHUX  BOIPOCOB, HAIWYHE
rpaMMaTHYEeCKUX U CTHIIMCTUYECKUX OIINOOK, HeaKKypaTHOe opopMIIeHHE PadOThI;

- «HEYAOBJIETBOPUTENIBHO»  BBICTABJIAETCS  OOYyYaloIEMyCsi, €CIM HEe  PacKpPbITHI
TEOPETUUECKHE BOIMPOCHI; AOMYIIEHO OOJbIIOE KOJUYECTBO CYIIECTBEHHBIX OIIMOOK; HEMPABUIBLHO
pEILIEHBI TPAKTUYECKUE 3a/1a4H.

31



Komnerenmus «OIIK-1» cunraercst chopMUpOBaHHO, €CITU 1O pe3ylbTaTaM KOHTPOJIbHOMN
paboThI 00yUAIOLIMICS TOTYYHI OLIEHKY «yIOBJIETBOPUTEIBHOY» «XOPOLIO» MU «OTIIMYHOY.

3.3.3. Jlokaaapl mo TeMaM M CIMILIMHbBI

Kontponb camoctosiTenbHOM pabOThl CTYAEHTOB MO AUCHUIUIMHE «DU3UKO-XUMUYECKUE
METO/bl aHaJIN3a» MPOBOIUTCA B (PopMe JOKIAJ0B OOYYAIOIMIUXCS C IEIbI0 KOHTPOJISI YCBOSHUS
y4eOHOro Marepuaia OTACIbHBIX TEM JUCLHUILIUHBI.

I[Ipy moaroroBke K 3aHATHAM  OOyYArOIIMECS  JOJDKHBI — MPEACTaBUTH  JTOKJIAIbI
OPOJODKUTENbHOCTEI0O  7-10 MuHyT. Tembl  JOKIAaIOB  BHIOMpArOTCS  OOYYaIONUMUCS
CaMOCTOSITEIIBHO U3 MPEIOKEHHOTO HUYKE CITUCKA.

TemaTuka JOKIag0B:

Hcropus pa3BUTUSA XUMHUU.

Bopna u ee buonornveckoe 3HaUCHHE.

Coenunenus cepedpa U 30J10Ta.

XKuznb u gesrensHocts Mapuu Kropu-CxinanoBckoil.

Kuznp u gesrensHocth .M. Mennaeneena.

Hcropus otkpsitus [leppoandeckoro 3akoHa.

Kusnp u pesrensHocts M.B. JIomoHOCOBA.

Penkozemenbhble 351eMeHThl. CHHTETUYECKHUE YJIEMEHTHI.

HoBoe yuenune o koppo3um.

0. DnexTpoHBI M XUMHUYECKasl CBA3b.
11. Tspxensle MeTaJIbl M MX BIUSHUE HA PACTEHUS U )KUBOTHBIX.
12. 3naueHue ecTecCTBEHHON paJiMOaKTUBHOCTH B )KU3HHU PACTEHUH U )KUBOTHBIX.
13. buonoruyeckast poib MUKPOIJIEMEHTOB U HX MPIMEHEHHE B CEIbCKOM XO3sICTBE
14. YenoBek Kak CyNepKOJIOUS.
15. MuHepanbHblil 0OMEH B OpraHu3Me YeJIOBEKa.

Oxunaemplil pe3yabTar: B pe3ynbrare camMOCTOSTENBbHOM MOArOTOBKU JIOKJIAna IO TeMe
JTUCIUIIMHBI 00Y4aroIUNiCs JOJKEH:
3HATh:

OCHOBHBI€ MOHATHUS U 3aKOHBI XUMHUU; OCOOEHHOCTU XMMHUYECKON CBSA3H B PA3IMUYHBIX XMMHUYECKUX
COEIMHEHUSX; CBOMCTBA Ba)KHEHUIINX KJIACCOB HEOPraHUYECKHUX, COEIMHEHUI BO B3aUMOCBSI3U C UX
CTpoeHHEM U (YHKUUSAMHU; 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHUX IPOIECCOB; CIIOCOOBI
BBIDQXEHHMSI  COCTaBa  pacTBOPOB;  CBOMCTBA  pacTBOpPOB;  MEXaHU3M  OKUCIMTEIBHO-
BOCCTAHOBUTEJBHBIX ITPOLIECCOB;

yMeTb:

IIPOBOJIUTh  XMUMHUYECKHMH OKCIEPUMEHT IO U3Y4YEHHIO CBOMCTB BaXXHEHIIMX KJIACCOB
HEOPraHMYECKUX COEJUHEHUH; HCIOJb30BaTh HEoO0XOoAMMble MpUOOpsl M JabopaTopHOE
000py/i0BaHUE TIPU MTPOBEICHUE SKCIIEPUMEHTA; MPOBOIUTH 00pabOTKY Pe3yJIbTaTOB 3KCIIEPUMEHTA
Y OLICHUBATh UX B CPABHEHUH C JIUTEPATYPHBIMU

JAHHBIMU; HUCIOJb30BaTh TEOPETUYECKUE 3HAHUS M MPAKTUUYECKHE HABBIKH, IOJYYEHHbIE IpU
U3YyYEHHUH JUCHUIUIMHBI «XUMUS» IS PELIeHUs] COOTBETCTBYIOLINX MPO(ecCHOHANIbHBIX 3a/1ay;
BJIA/I€Th:

COBPEMEHHOM XMMHMYECKOH TEPMHHOJIOTHEH; OCHOBHBIMH HaBBIKAMH pabOTHI C pEaKTHBaMH,
1abopaTOPHOM TTOCY0M, TA0OPATOPHBIM 000PYTOBAHUEM.

Kpurepun onenku:

OLICHKA «3a4TE€HO» CTABUTCA B TOM ClIy4ae, €CIIH COJAEp)KaHUE JOKJIaJa COOTBETCTBYET
3asBJICHHON TeMe, JIEMOHCTPUPYET CIIOCOOHOCTh OOYyYaroIlerocss K CaMOCTOSTENbHOW Hay4yHO-
HCCIIEIOBATENbCKOM paboTe; TOKIa WILITIOCTPUPOBAH MPe3eHTAMeH, COIEPKUT CaMOCTOSITEIbHbIE
BBIBOJIbI  OOy4aloOIIerocs, apryMEHTHPOBAHHBIE C TIOMOIIbIO JaHHBIX IPEJCTABICHHBIX B
HCIOJIb3YEMBIX JINTEPATYPHBIX HCTOUHUKAX;

BOoo~NoOhkwdE
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OLICHKAa «HE 3aYTE€HO» CTaBUTCA B TOM Clly4yae, €CJIU: COJEpKaHHE JOKJaJa HOCHUT
pedepaTUBHBIN XapakTep, CTPYKTypa ¥ odopmiIeHHE TOKJIaZa HE COOTBETCTBYET TpeOOBaHUSIM,
OTCYTCTBYET MPE3EHTALMs, HET CAMOCTOSTEIBHBIX BEIBOJJOB 00YHYAIOIETOCS MO UCCIIEAYEMOM TeMe.

Kommnerenmus OIIK-1 cumTaercs chopMHpOBaHHOMN, €CIIM 1O PE3YJIbTaTaM BBICTYIUICHUS C
JIOKJIA/I0M OOYYaIOUIHICS TIOTYYHIT OLEHKY «3auTEHO.

3.4 OueHo4HbIe CPeACTBA /IJIsl IPOBEIEHHUS POMEKYTOYHOM aTTECTAIMU

[IpoMexyTouHas arrecTalys IO JUCHUIUIMHE «XUMHS» MPOBOJUTCS B BUJE IK3aMEHA C
LIEJIBIO OTIPE/IEICHUs] YPOBHS 3HAHUM U YMEHMH 00yJaroImuxcs.

OopazoBarenbHoit mporpammoii 35.03.07 TexHonorust HpPOM3BOJACTBA M TMEpPepabOTKU
CEJIbCKOXO3SMCTBEHHOM NPOAYKIMM MPEJyCMOTpPEHa OJHAa IPOMEXYTOUYHas aTTecTalus Io
COOTBETCTBYIOILIUM pa3fiesiaM JaHHOW JuciuIuIMHBL. [loaroroBka oOy4aronmxcs K NPOXO0XKIESHUIO
IPOMEKYTOUHON aTTeCTAllMHM OCYLIECTBISETCS B IEPHOJ JIEKLIMOHHBIX U JJAOOPATOPHBIX 3aHATHUH, a
TaKe BO BHEAYAUTOPHBIC Yachl B paMKaxX CaMOCTOSTENbHOW paboThl. Bo Bpems camocTosTenbHON
HOJArOTOBKM OO0Yy4Yaroluecs MOJb3YIOTCS KOHCHEKTaMU JIEKLUH, OCHOBHOM M JONOJHHUTEIbHOM
JUTEPATypO 10 TUCHUIUIMHE (CM. IIEpEeUeHb JINTEPATyphl B paboueil mporpaMmme JTUCLHUILIMHDI).

ITepeueHb BONPOCOB JUIsl IPOMEKYTOUHOM aTTecTaly (3K3aMeH)

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

[TepedeHb BOIPOCOB /ISl IPOMEKYTOUYHON aTTECTAIMU (IK3aMEH)

1. OcHoBHbIE NOHATHUS XUMHUU

2. OCHOBHBIE 3aKOHBI XUMHHU

3. Xumudeckue peakuuu. TUIIbI ¥ MPU3HAKK PEaKIIHi

4. Oxcunpl. Kucnorer. OcnoBanus. Comu. Knaccudukanus. [onydenune. XuMudeckne CBOMCT-
Ba. [ [pumenenue

5. Hcropus pa3BUTHS yUEHUS O CTPOCHUU aTOMa

6. KsantoBas teopusi crpoenusi aroma. Paboter ['eitsenOepra u Lpémunrepa. KBaHTOBBIC
qucia

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

8. OcHOBHbIE MOHATHS XMMHUYECKON CBSI3U. YCJIOBUE 00pa3oBaHMs CBSA3H. THIIBI XMMHUYECKUX
CBSI3€H, UX XapaKTepUCTUKA

9. Meroasl omucaHWUsS XUMHYECKOW CBS3U: MeToj BajdeHTHBIX cBs3edd (MBC) m meton
MoJIeKyJIsIpHBIX opouTtaneit (MMO)

10. I'ubpuau3zaius u e€ TUIIBI

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

12. Bropoil 3akoH TepMOJMHAMUKH. DHTPONUS. YCIOBHUS CaMOIPOU3BOJIBHOIO MPOTEKAHUS
IIPOLIECCOB

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

14. Ckopocte xumuueckod peakiuu. @OakTopsl, BIAMSIONIME Ha CKOPOCTh PEAKIUU. 3aBUCH-
MOCTb CKOPOCTH pE€aKIIMU OT KOHLeHTpauuu. 3[AM

15. 3aBucHMOCTh CKOpPOCTH peakuuu oT temmneparypsl. [IpaBuno Baut-I'odda. Teopus akrus-
HBIX CTOJIKHOBEHMH. Y paBHEHHE AppeHunyca

16. Teopust akTUBHPOBaHHOTO KoMILIeKca. KpaTkue cBeieHus 0 KaTaim3e.

17. Tlonstue xumuueckoro paBHoBecus. KoHcTaHTa xumuueckoro paBHoBecus. CwelieHue
paBHOBECHS

18. OcHoBHbIe MOHATHS pacTBOPOB. CrIOCOOBI BEIPAXKEHUSI COCTaBa PacTBOPOB

19. KonmuratuBHBIE CBOHCTBA PACTBOPOB HEAJIEKTPOIHTOB

20. PacTBOpBI 251eKTPOIUTOB. Teopus 3JIEKTPOIMTHYECKOH aucconumanuu. [lucconmanus Ku-
CIIOT, OCHOBAaHUM, COJICH

21. Tuccormanus Boasl. [lonstue pH. IIponsBenaenne pacTBOpUMOCTH

22. T'upponms coeit
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23.
24.

25.
26.

27.
28.
29.
30.
31.

32.

10.

11.

12.

13.

14.
15.

Kommnnekcusie coenunenus. Ctpoenne. Kmaccudukamnus. Homenknarypa

XuMuJeckas CBsI3b B KOMIIIEKCHBIX COeIUHEHMX. [loBeIeHne KOMIUIEKCHBIX COEIMHEHNN B
pactBopax. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX HOHOB KaK Me€pa UX YCTOHYMBOCTHU
OxkuciuTensHO-BOCCTaHOBUTENNBbHBIC peakiiuu (OBP)

OcHoBbl 3nekTpoxumun. IlonsTue anekrpoaHoro noreHuuana. Ypasuenue Hepuera. Onek-
TPOXUMHUYECKHUN PsiJl HAIIPSDKEHUS METAIITIOB

Tunel anekTponos. ['anbBanndeckuii 31eMeHT. [IpOMBIIUIEHHBIE HCTOYHUKH TOKA.
DnekTposin3. Buasl anekrponusa. 3akonbl Papajes.

Koppo3us meramnos. Buasl koppo3un (XumMuueckas U 3iekTpoxumuueckas). Crocods! 3a-
LIUTHI OT KOPPO3UH

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

Hewmeramnsl. [Tonoxenue B nepuoandeckor cucreme. @u3n4eckue 1 XMMHIECKUE CBOMCTBA.
CriocoObI nostyueHus.

CBolicTBa COJISHON, Q30THOM, CEPHOM KHMCIIOT B Pa3IMYHbIX KOHIICHTPALUIX.

3amaun UIA YK3aMeHa

BoruuciauTs yuciao IpoTOHOB, AIEKTPOHOB M HEUTPOHOB B: a) aTOME M MOHE KHUCIOPo/a; 0)
aTome 1 MoHe MarHusa. Hanucats 3nexTpoHHble popmyiibl v pacnpenenenue no AO kaxaon
YaCTULIBI.
3aKOHYUTH COCTABIICHHUE CJIECAYIOIUIMX YPABHEHUI:

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

K>Cr,07 + Na,SO3+ H,SO4— NapSO4 + ...

Paccuntarh MOJSpHYHO KOHILIEHTpAllMIO BELIECTBA OSKBUBAJIEHTA pacTBOpa XJIOpHUAA
AQTIOMHUHHMS, ©CJIM HM3BECTHO, YTO B pacTBope 00béMoM 200 mu comepxutcs 10 r 3toro
BELIECTBA.
PaccuuTars MonsipHyro KoHUEHTpauuto 30%-HON cepHOW KHUCIOTHI (IJIOTHOCTH pacTBOpa
1,22 r/™mm).
B 200 m Boxel pactBopuiu 40 r nekarujapara kapOoHaTta HaTpus. PaccuutaTh MaccoByro
JIOJIIO COJIM B TIOJTyYEHHOM PacTBOPE.
Cwmemanmu 100 M 10% pactBopa noBapeHHoi conu (p = 1,08 r/mi) u 150 ma 5% pactBopa
noBapeHHou comu (p = 1,04 r/mi). PaccuuraTh MaccoByIO JIOJIO COJIM B 0Opa3oBaBIIEMCS
pacTBope.
Paccunrare MosgpHOCTH, HOpManbHOCTh 19,6 % pactBopa QocdopHON KHUCIOTHI,
HMMEIOIIEro IIOTHOCTH 1,15 r/mi.
Kak uamenutcs ckopocthb npsimoit peaknuu 2SO0, + O, = 2S03, ey 1aBiieHUE YMEHBIITUTh
B 4 paza.
Bo ckonbko pa3 U3MEHHUTCS CKOPOCTh PEaKklUH, €CJIU PEAKIMOHHYI0 CMECh OXJIaauTh ¢ 60
10 30 rpagycoB, eciu TeMIepaTrypHblit K03 (GUIIMEHT peakliuu paBeH 3?
Ha ckonabko rpagycoB HY)XHO TOHU3UTh TEMIEPATypy, 4YTOOBI CKOPOCTh peakluu
yMeHbIIMiach B 81 pas, eciiu TeMnepaTypHbIi KO3 GUIIMEHT peakiiui paBeH 37
Hanucats ypaBHeHUS (MOJEKYJIspHOE, HOHHOE IMOJIHOE, HOHHOE COKPAIIEHHOE) TUAPOIIN3a
XJIOpU/1a AIIOMUHUS, aneTara 0apus, cynbduaa Kamus.
[IpuBeaute mnpumepbl peakuuii oO0pa3oBaHHS KaKOTo-IMOO OKCHIA: W3 JIBYX IPOCTHIX
BEIIECTB; W3 CJIOKHOI'O BEIIECTBA; M3 IMPOCTOrO M CIOXKHOrO Bemectsa. llpusenure
puMepbl 00pa30BaHus KaKOH-JINOO KUCIOTHI.
400 n xmopoBojaopoaa (H.y.) ObUTO MOTIOMIEHO 2 J1 BOAbl. Omnpenenutb MacCoBYIO JOIIO
XJIOPOBOAOPOJIa B pacTBOpE.
[IpuBennuTe npuMepsl peakuil MOTYYEHHUs Kee3a.
Paccuntarh MOJSPHYIO KOHIIGHTpAlMIO BELIeCTBa JKBHUBAJIEHTa pAacTBOpa XJIOpHUAA
IIOMUHUS, eclU B pacTBope 00bEMoM 200 mit ero copepxkutcs 10 T.
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16.Ipu B3aumopeiictBun 8,0 r Metasma ¢ BojaoW Beigenuiochk 4,48 1 Bomopona (H.y.).
Onpenenuts 3TOT METaJIJI, €CJIH OH B CBOMX COCTUHEHUSX JBYXBAJICHTEH.
17.K 25 r 8%-noro pactBopa xsopuaa sxeneza (+3) mpuwiunu 25 r 16%-HOro pactBopa
ruapokcuaa Hatpus. OO6pa3oBaBUINIICS 0CaOK OTQMIBTPOBAIN U MPOKAIUIN B OTCYTCTBUU
BJIaru u kuciopoja. OnpenenuTs ero Maccy U COCTaB.
18. HanuiiuTe ypaBHEHHs peakluid, XapaKTepU3YIOLIUX CIEAYIOUIIe PEeBPalleHuUs:
HzS —S - SOz — SOg—> HzSO4 i BaSO4
!
Na,SO, — BaSOq
NH3 — Nz — NO — NOZ — HNO3 — NH4NO3
MgC|2 — Mg — MgO — MgSO4—> M9003—> Mg(HC03)2 — CO..
CaF, — Ca — Ca(OH), — CaCl, — CaCO3 — Ca(HCO3), — CaCO3 — CaO
3HATh:
OCHOBHBIE MOHSITHS U 3aKOHBI XUMHUH; OCOOEHHOCTH XMMHUYECKOM CBSA3U B PA3JIMUHBIX XUMHUECKUX
COETMHEHUSX; CBOMCTBA BAXKHEHUIIUX KJIACCOB HEOPTaHUYECKUX, COSAMHEHUN BO B3aUMOCBSI3U C MX
CTPOCHHEM H (PYHKIHUAMH, 3aKOHOMEPHOCTH TMPOTEKAHMUSI XUMHUUYECKHX IMPOIECCOB; CIOCOOBI
BBIpQXEHHUSI ~ COCTaBa  pacTBOPOB;  CBOMCTBAa  pacTBOPOB;  MEXaHU3M  OKUCIHMTEIHHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;
yMeThb:
IIPOBOJUTHE XUMHUYECKUN JKCIEPUMEHT 110 H3YYEHUIO CBOMCTB BAKHEWIIMX  KJIACCOB
HEOPraHMYECKUX COCJUHEHMI; KCIONb30BaTh HEOOXOAMMBIE TNpuUbOpel u  JabopaTtopHoe
000pyI0BaHUE TPH MPOBEJCHUE IKCIIEPUMEHTA; TIPOBOAUTH 00pabOTKY pe3yabTaTOB KCIEPUMEHTA
U OLICHUBATh UX B CPABHEHHH C JIUTEPATYPHBIMU
JIAHHBIMU; HUCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS W TPAKTUUYECKUE HABBIKHM, IOJYYEHHBIE MpU
W3YYECHUU JUCIUILTUHBI «XUMHUS» AJIS1 PEIIEHUS] COOTBETCTBYIOIIUX NMPO(EeCcCHOHANBHBIX 3a/1aY;
BJIaJIeTh:
COBPEMEHHON XWMHUYECKOW TEPMHHOJOTHEH; OCHOBHBIMH HaBbIKAMH pPabOTHI C pEaKTUBAMU,
1abopaTOPHOM MOCY0M, TA0OPATOPHBIM 000PYTOBAHUEM.
HTorom mpomMexyTOYHOM aTTecTalluy SBISETCS OJTHO3HAYHOE PEIICHUE: eCIT 00yJarOIHHCs
TIOJTYYHJI OLIEHKY <3adyreHoy», To komreTreHiust OIIK-1 chopmupoBana, ecnu «HE 3a4T€HO», TO HE
chopMHpOBaHa.
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4 Onucanue nokasarejieli H KpUTepHeB OLECHMBAHUS KOMIIETEHIMI Ha Pa3jIMYHBIX
Tanax ux (popMUPOBaHHS, ONIMCAHUE LKA OLlCHMBAHUSA

[Ikana orieHNBaHUS MPOMEKYTOUHOM aTTecTaliu B (hopMe dK3aMeHa

YpoBens chopmu-
Onucanue noxasaresns POBAaHHOCTH KOM-
MEeTCHIINH

HaunmenoBanue nokasa-
T

OneHka «OTJIMYHO» BBICTABISIETCS CTYACHTY,
€CIM OH TJIYyOOKO M TPOYHO 3HAET OCHOBHBIE
MOHATHS M 3aKOHBl XHUMHUU; 0COOEHHOCTH
XUMHYECKON CBSI3U B PA3IUYHBIX XHUMHUYECKUX
COCIMHEHUSX; CBOWCTBA BAKHEHIIMX KIJIACCOB
HEOPTraHUYECKUX, COSTUHEHUI BO B3aMMOCBSI3H C
UX CTpOCHHEM U (DYHKUUAMHU; 3aKOHOMEPHOCTHU
MPOTEKaHUS XMUMHUYECKHX IIPOIIECCOB; CIOCOOBI
BBIDOKEHUSI COCTaBa pacTBOPOB; CBOMCTBa
PacTBOpOB; MEXaHU3M OKHCITUTEIHHO-
BOCCTAaHOBUTEIbHBIX IPOIIECCOB; yMeer
MPOBOJANTh  XUMHUYCCKUH  DKCIIEPHUMEHT IO
W3YYCHHIO  CBOMCTB  BaXHEHMIIMX  KIJIACCOB
Otnm4yaO HEOPTaHWYECKUX COCAMHEHHH; WCII0JIb30BaTh
HeoOXoauMble  TpHOOpPEl W JJTabopaTOpHOE
000pyJOBaHUE TPH MPOBEACHUE SKCIIEPUMEHTA;
MIPOBOUTH 00paboTKy pe3yNnbTaToB
HKCIEPUMEHTa U OLEHHBATHh UX B CPAaBHEHUU C
JTUTEpaTypHBIMH  JaHHBIMU;  HCIOJIB30BaTh
TEOPETUYECKHUE 3HAHUS U MPAKTHUECKUE HABBIKH,
MOJIyYeHHbIE TPU  U3YYCHHH  JIUCHHUTLIHMHBI
«XUMUS» IS pemeHHs  COOTBETCTBYIOIIUX
poeCCHOHATBHBIX 3ajady; BJIa/IeeT
COBPEMEHHOM XMMHYECKOW TEPMHUHOJIOTHEH;
OCHOBHBIMHM HaBBIKaMU pPabOTHl C pEeaKTHBaMH,
nabopaTopHOU MOCY/I0H, 1ab0paTOPHBIM
000py/IOBaHUEM.

IloBrImIeHHBIN
YPOBEHb

OneHka «XopoIlo» BBICTABISETCS CTYIEHTY, €c-
JIM OH 3HAET HE B IOJHOM 00beMe OCHOBHBIE I10-
HATUS ¥ 3aKOHBI XUMHUH; OCOOEHHOCTHU XMMHUeE-
CKOH CBSI3U B PA3JINYHBIX XUMUYECKUX COEIUHE-
HHUSIX; CBOWCTBA Ba)KHEHMIIMX KJIACCOB HEOPraHHM-
YECKUX, COCIWHEHUH BO B3aMMOCBA3M C HX
CTpOCHHEM U (QPYHKIMSIMH;, 3aKOHOMEPHOCTH
NPOTEKaHUs XMMHUYECKHX IPOILIECCOB; CIOCOOBI
Xopomo BBIP)XEHHUSI COCTaBa PACTBOPOB; CBOMCTBA pac- | ba30oBbIN ypOBEHb
TBOPOB; MEXAHU3M OKHCIIUTEIBHO-
BOCCTAaHOBUTENIbHBIX MPOIECCOB; yMEET HE B
MOJTHOM 00beMe MPOBOJUTH XUMUYECKUN DKCIIe-
PUMEHT 10 U3Y4YEHHIO CBOMCTB Ba)KHEMIIHX
KJIACCOB HEOPTaHMYECKUX COEIUHEHUH; HCIOJIb-
30BaTh HEOOXOIMMBIE MPUOOPHI B TaOOpaTOpHOE
000py/JI0BaHUE TPH IMPOBEACHUE SKCIIEPUMEHTA;
MIPOBOANTH 00pabOTKY pe3yJbTaTOB 3KCIEpHU-
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MEHTa U OLICHHWBATh UX B CPAaBHEHUHU C JUTEpa-
TYpPHBIMU JIaHHBIMHU; HMCIOJIb30BaTh TEOpETHYE-
CKH€ 3HaHMS U MPAKTUUYECKHE HaBBIKH, OTy4YCH-
HbIE MPU U3YYCHUH TUCHUIUIUHBI «XUMUS» IS
pElIeHHs COOTBETCTBYIOIIUX IpodeccroHallb-
HBIX 3aJ]a4; BIaJieeT HE B IMOJHOM O0BEME CO-
BPEMEHHOM XHMHYECKOW TEPMHHOJIOTHEH; OcC-
HOBHBIMH HaBBIKaMU pabOTHI C peaKTHBaMH, Jia-
6opaTtopHOi oCy 1011, 1Ta60PaTOPHBIM

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

OneHka «yAOBJIETBOPUTENIBHO» BBICTABIISIETCS
CTYJIEHTY, €CJIM OH MMEET 3HAHMS TOJIBKO HEKO-
TOPBIX OCHOBHBIC MOHSATHS M 3aKOHBI XHMHH;
0COOCHHOCTEH XMMHUYECKOH CBS3M B Pa3IUYHbBIX
XMMHYECKHUX COCIMHEHUAX; CBOMCTB BaKHEUILINX
KJIACCOB HEOPraHUYECKUX, COEAUHEHUN BO B3aH-
MOCBSI3H C UX CTPOCHHEM U (YHKIUSMU; 3aKO-
HOMEPHOCTEHW MPOTEKaHUsI XMMUYECKUX IPOLeC-
COB; CIOCOOOB BBIPKEHHSI COCTaBa PAaCcTBOPOB;
CBOMCTBa pPacTBOPOB; MEXAHU3MOB OKHCIIUTEIb-
HO-BOCCTAHOBUTEJIBHBIX IIPOLECCOB; HEAOCTa-
TOYHO IPABWIBHO YMEET MPOBOJUTh XHMHYE-
CKHMM JKCIIEPUMEHT 110 U3YYEHHUIO CBOMCTB BaXK-
HEWIIUX KJIACCOB HEOPIaHUYECKUX COEIMHEHUII;
WCIIOJIb30BaTh HEOOXOIUMBIC MPUOOPHI U J1a0O0-
paTopHOe O0OpYyIOBaHHE MPU MPOBEACHUE DKC-
MIEPUMEHTA; C TPYIOM IPOBOAUT 00OpabOTKy pe-
3yJbTaTOB 3KCIIEPUMEHTAa U OIICHUBAaTh HX B
CpaBHEHUU C JUTEpPATypHBIMU JaHHBIMH; HC-
MOJIb3YET TEOPETHUECKUE 3HAHUSA U IpPaKTHYe-
CKHME€ HaBBIKH, MOJYYCHHBIC TIPU U3YyUYECHUU IHC-
UUIUTMHBL «XUMUSA» ISl PELICHUs COOTBETCT-
BYIOUIMX NpO(EeCCHOHATBHBIX 3aJay; BJaieeT
TOJIBKO HEKOTOPOM COBPEMEHHONW XHMHUYECKOU
TEPMUHOJIOTHEN; HEKOTOPHIMH OCHOBHBIMHU Ha-
BBIKAaMU pabOTHI ¢ peakTHUBaMH, JabOpaTOpHOI
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 XHMHUYECKOMN
CBSI3M B PA3JIMYHBIX XUMHUYCCKUX COCIUHEHUSX;
CBOMCTBa BaXKHEUIITUX KJIACCOB HEOPTaHMUECKUX,
COCJTMHEHUI BO B3aUMOCBSI3U C MIX CTPOCHUEM W
(GYHKIIUSMU; 3aKOHOMEPHOCTH TPOTEKAHUS XU-
MHUYECKHUX TIPOIECCOB; CIIOCOOBI BBIPAKEHUS CO-
CTaBa pacTBOPOB; CBOWMCTBAa PAcTBOPOB; MeXa-
HU3M OKHCJIHTEIHbHO-BOCCTAHOBUTEIBHBIX IPO-
I[ECCOB; HE yYMEEeT MPOBOJUTH XUMHUYECKHI IKC-
MEPUMEHT O HM3YYEHUIO CBOMCTB Ba)KHEWIIHMX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUH; UCIOIb-
30BaTh HEOOXOIMMBIE PUOOPHI B TaOOpaTOpHOE
o0opy/noBaHue MpU MPOBEICHUE 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
paboThl ¢ peakTUBamMH, Ja0OpaTOPHOI MOCYIOH,
J1a00paTOPHBIM 000PYTOBAHUEM.

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

5 MeTtoanyeckue MaTrepuajbl, ONpenesilONIie NPOUEAYPbl OIEHMBAHUSA 3HAHMIM,
YMeHUil, HABBIKOB M (WJIN) ONbITA AeTeJbHOCTH, XapaAKTEPU3YIIHUX 3Tanbl GOpMUPOBAHUS
KOMIIeTEeHLM i

IIpoMexyTouHas arrecTanus IO IUCUUIUIMHE «XHUMHSI» MPOBOAUTCS B BHUJE DK3AMEHA C
LIEJIbIO OIIPE/IETICHHS YPOBHS 3HAHUM, YMEHUN U HABBIKOB 00YYarOIHXCSl.

Oo6pazoBatenpHo Tporpammoii 35.03.07  TexHomorusi MPOM3BOACTBA W IMepepabOTKH
CEJIbCKOXO3SMCTBEHHOW  MPOAYKLIMH  NPEIyCMOTpEHAa  IPOMEXKYTOYHAas  aTTecTalus 10
COOTBETCTBYIOLIMM TE€MaM IUCLMIUIMHBI, MPEACTaBIEHHBIM B pabodel mporpamme. [loaroroska
o0ydarmuxcsi K MPOXOXKIACHUIO IPOMEKYTOUHOM AaTTECTallMM OCYIIECTBISETCS B IMEPHOJ
JEKIMOHHBIX M Ja0OpaTOpHBIX 3aHATHH, a TaKkKe BO BHEAyAMTOPHbIE Yachl B paMKax
CaMOCTOSITENIbHOW paboThl. Bo BpeMsi caMOCTOSTENbHON MOATOTOBKM OOYYaIOUIHECS MOJIb3YIOTCS
KOHCIIEKTaMH JIEKIMH, OCHOBHOW M JONOJHUTENBHOM JINTEpaTypol 10 AUCHUILUIMHE (CM. NEepeUeHb
JUTEpaTyphl B paboyel mporpaMme AUCUUTUIAHEI).

OneHka 3HaHWM, YMEHMH, HaBBIKOB M (WJIM) OIBITa JEATENBHOCTH, XapaKTepU3YIOIIUX
sTanbl (POPMHUPOBAHUS KOMIIETEHIIMM, OCYILECTBISETCS IMpenojaBaTesieM Ha OCHOBE IMPHUHIIMIIOB
OOBEKTMBHOCTM M HE3aBUCUMOCTH OIIEHKM pPE3yJbTaTOB OOydYeHHs TMpH HCIHOJIb30BAHUHU
O0OBEKTHUBHBIX JAHHBIX PE3YJIbTATOB TEKYIIEH aTTEeCTalluH CTYIEHTOB.

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

Bo Bpems oTBeTa 00ydaromuiics 10KeH IpOAEeMOHCTPUPOBATh 3HAHUSI OCHOBHBIX MOHSATHI
U 3aKOHOB XMMMHU; OCOOCHHOCTEH XMMHYECKOH CBSI3M B PAa3IUYHBIX XMMHYECKHUX COEIMHEHUSX;
CBOMCTB Ba)KHEMIIMX KJIACCOB HEOPraHMYECKHUX, COEIMHEHUN BO B3aUMOCBS3M C UX CTPOCHHEM M
(GYHKLIUAMHU; 3aKOHOMEPHOCTEH NpPOTEKaHWs XMMHUYECKHX IIPOIIECCOB; CIIOCOOOB BBIPAXKEHUS
cOocTaBa pacTBOPOB; CBOMCTB pacTBOpPOB; MeEXaHM3Ma OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB; IIOKAa3aTh YMEHHME MPOBOJUTH XUMHYECKHH D3KCIEPUMEHT IO HM3YyYEHHUIO CBOMCTB
BaXHEHMIIINX KJIACCOB HEOPTaHMYECKUX COEJAMHEHUM; HCIOIb30BaTh HEOOXOAUMBbIE HPUOOpPHI U
nabopaTopHoe 000pyIOBaHKE MTPU MIPOBEACHUE IKCIIEPUMEHTA; POBOAUTH 00pabOTKY pe3yIbTaToB
OKCIIEPUMEHTa W OIICHMBaTh HMX B CPaBHEHUM C JIMTEPATYPHBIMH JAaHHBIMH; HCIOJIb30BaTh
TEOPETUYECKHE 3HAHUSA M NPAKTHUUECKUE HABBIKM, MOJIYYEHHBIE INPU H3YYEHHHM AUCLUIIIMHBI
«XuUMHS» JUISL pEelIeHUs] COOTBETCTBYIOIIMX MPO(ecCHOHANbHBIX 3a/1ay; BIIaJIEHHE COBPEMEHHOM
XUMHUYECKOH TEPMHUHOJIOTHEN; OCHOBHBIMHM HaBbIKAaMHU pabOThl C pPEaKTHBaMH, JIaOOpaTOpHOU
nocyiou, jaboparopHbiM  obopynoBaHueMm.. llomHoTa oTBeTa ompenensercs IMOKa3aTeNsIMu
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
CeIbCKOX03siicTBeHHOM npoaykiuu Ha 20 -20  y4eOHBIM 1o

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

3aBenyromuii kadeapoin dUO
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