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1. EJIX OCBOEHU A JUCHUITJINHBI

Henamu oceoenus oucyunaunvt «Heopeanuueckas u aHanumuieckas Xumusy:
(bopMHpOBaHHE CUCTEMbI 3HAHUH MO TEOPETHYECKUM OCHOBAM HEOPraHMYECKOW M aHaJIUTHYe-
CKOM XuMHUH, (POPMHUPOBAHNUE €CTECTBEHHO — HAYYHOTO MUPOBO33pPEHMS OyAYIINX CHEHAINCTOB
BETEpUHAPUH, YACHEHHE POJIM XMMHUHU B PELICHUU KOMIUIEKCA MPOOJieM OXpaHbl OKpY’KaloIIen
cpenbl. [lomydyeHre HABBIKOB HAyYHOI'O SKCIIEPUMEHTA, BBIITOJIHEHUE PAacyeTOB IO pe3yJbTaTaM
JKCIIEPUMEHTA U PELICHUIO 3a/1a4.

Ipu smom 3a0avamu OUCYUNIUHbL AGNAIOMCA:

® U3y4EHHUE CTPOEHUS HEOPTaHWYECKHUX BEIIECTB U 3aBUCHMOCTb UX CBOMCTB OT IPUPO/IbI BEIIIE-
CTBA;

® y3yyeHue GaKkTopoB, ONMPENEISAIONINX CAMOIIPOU3BOJIbHOE MPOTEKAHUE PA3IMUHBIX XUMUYE-
CKHUX IIPOLIECCOB;

® M3y4EeHUE OCHOB COBPEMEHHOM XMMMHU — 0a3bl AJIs1 YCBOCHUS MOCIEAYIOLINX 001eOnonornye-
CKHUX U CTIEUAIbHBIX TUCIUIUIMH, a TaKXKe 0a3bl I MOHUMAHUs XUMUKO-OMOIOIMYECKIX
aCIICKTOB, SIBJICHUH U IIPOLIECCOB PA3JIMYHBIX OTPACICH HAPOIHOTO XO35AMCTBA;

® 03HAKOMHTBH O0YYarOIUXCs C METOIMKOM BHIOOpA M aHAJIN3a BEIIECTB, IPUMEHAEMBIX B TEX-
HOJIOTHYECKHUX MTPOLEcCax;

® [IPUBUTH HABBIKU PACUYECTOB C UCIIOJIb30BAHUEM OCHOBHBIX IIOHATHN U 3aKOHOB CTEXMOMETPUH,
3aKOHa JIEUCTBYIOIIMX MACC, TOHATUN BOAOPOJHBIN U THIPOKCUIIBHBIN MOKA3aTeIu U pacue-
TOB, HEOOXOAUMBIX JUIsSl IPUTOTOBIICHHS PACTBOPOB 3a/1aHHOTO COCTABa;

® Hay4YUTb OOYYaroIIMXCS ONPEAEIATh HAPABICHUS U ONTUMAaJIbHBIE YCIOBUS IPOTEKAHUS XU-
MHYECKHX ITPOLIECCOB;

® 00y4YuTh METOAAM SKCIIEPUMEHTA B XUMHUH, BbIPA0OOTATh YMEHMSI N10JIb30BATHCSI TPOCTENUIINM
1a00paTOPHBIM 000pPYI0BaHHEM, XUMHUECKOM MOCY 101 U N3MEPUTENIbHBIMU IPUOOPaMU;

* (opmupoBaHue y 00y4arOIIMXCS HABBIKOB M3YUYEHMSI HAYYHON XUMUYECKON JIUTEpaTyphl U
MIOJIB30BaHUsl COBPEMEHHON XMMUYECKOM TEPMUHOIOTUEN.



2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOI'PAMMBI

2.1. Jucuumuinna «Heopranudeckass 1 aHaJTUTHYECKAsi XUMUS» OTHOCUTCS K 4acTH, (hOpMHU-
pyeMoii yyacTHUKaMu 0oOpa3oBaTeNbHBIX oTHOWIeHUH broka 1. JlucuumiuuHs! (MOAyNN), UMEeT
TECHYIO CBSI3b C IPYTUMU JUCIUIUIMHAMMU.

2.2. B Tabnuie mpuBEACHBI MPEAMICCTBYIOMNE W TOCIEAYIONINE TUCIUTIIINHBI, HalpaBJIcH-
HbIe HA (OPMHUPOBAHUE KOMIIETEHIIUI TUCIUILUIMHBI B COOTBETCTBUU C MaTpUIIe KOMIETSHIIUN
OI1.

HpeumeCTBylonme 1 nmocjeayrimue TuCiuuniInHbI,
HanpaBJCHHbIC HA d)opanOBalme KOMIIeTeHIUi

31 [IpenmecTByomuye AMCUUIITNHBI [Tocneayromue NUCHUTUITMHbI

1. | Onupaercs Ha 3HaHUS, cop- Opranudeckasi, pusndeckasi U KOJIOUTHAS XHUMUS,
2. | MUpOBaHHBIEC TUCIUTUIMHAMU buonoruueckas xumus,

3. | IpeaBIIyIIero ypoBHs be3onacHOCTB KU3HEAEATEIHLHOCTH.

4. Berepunaphas pangnooduonorus

5. ['uruena >KMBOTHBIX

6. BerepunapHnas canurapus

7. OcHOBBI BeTeprUHApHOU (hapManuu

8. [IpoekTupoBanue u ouenka npeanpusituii AITK




3. INIAHUPYEMBIE PE3YJIBTATbI OBYYEHUSA

[Tnanupyemble pe3ysbTaThl OCBOCHHUsI oOpa3oBaTenbHON mporpammsl (OIT) — koMmeTeH-

o o6yqa10nmxc;1 OIPECACIIAOTCA Tpe6OBaHI/I}IMI/I CTaHJapTa Io CIICHUAJIbHOCTU BeTepI/IHapI/IH

1 GOPMUPYIOTCS B COOTBETCTBUU C MaTpulleil kommereHiuit OI1

No Homep/ HaunmeHoBaHHe KOMIIE- B pesyabTare u3y4eHus AUCHUINIMHBI
/i HHJIEKC TeHLIHH o0yuaroumecs 10/KHbI:
KOMIIeTEHIIMHU (W ee 4acTH)
1 2 3 4
Cnoco6eH HHTEPIPETUPO- OIIK-2.1. oCHOBHBIE TOHATHS B METOJIBI
1. OIIK-2 BaTh U OLEHHBATH B TPO- XUMHUH, OCHOBHBIE 3aKOHBI HEOPTaHUYE-

(beccuoHaIbHOM 1esATelNb-
HOCTH BJIMSTHUE Ha HU3HO-
JIOTUYECKOE COCTOSTHUE Op-
raHu3Ma >KHBOTHBIX TIPH-
POJHBIX, COLUAIBHO-XO-
3SIICTBEHHBIX, TEHETHYE-
CKHMX M DKOHOMHMYECKHUX
¢bakTopoB

CKOM 1 aHaJTMTUYECKON XUMUH, Kiaccudu-
KaIlMIO U CBOMCTBA XMMMYECKHX dJIEMEH-
TOB, BEIIECTB U COCAMHECHUH.

OIIK-2.2. Ucrions30BaHuEe OCHOBHBIX DJIe-
MEHTapHBIX METOJIOB XUMHYECKOT'O HCCIIe-
JIOBaHUS BEIIECTB U COEIUHEHMUIA.

OIIK-2.3. IIpuMeHeHne HHCTpYMEHTapHs
JUTSL PEIICHUST XUMUYECKHX 3a/1a9; METO/Ia-
MU aHanIMu3a (PU3NYECKHX SIBICHUHN B TEXHU-
YEeCKHX YCTPOICTBaxX U cUcTeMax; HHQOp-
Maluel 0 Ha3HaAuYeHUH U 00JIaCTIX Npu-
MEHEHHUSI OCHOBHBIX XUMHUYECKHX BEIIECTB
U UX COCUHEHUMN.




4. CTPYKTYPA U COAEP KAHUE JUCIIUAIIJIMHBI

4.1. OFbEM JUCIHUATIJIMHBI U BUAbI YYEBHOH PABOTHI

Ounas ¢popma o0yueHnust

Bcero ua-

Bup y4eoHoii pa6oThI OB Cemectp 1
1 2 3
AyauTOpHAasi KOHTAKTHasi padoTa (Bcero) 72 72
B ToMm umcie:
Jlexmun (JI) 36 36
[IpakTuueckue 3ansatus (113) B B
B TOM yucne nmpakTudeckas moAroTOBKa
Jlaboparopusie padboTs (JIP) 36 36
B TOM yucie mpakTudeckas moAroTOBKa - -
KoHTakTHasi BHeayIUTOpHasi pa6oTa, B TOM YHCJIE: 2 2
WHauBHIyaIbHBIC M TPYIIIIOBBIC KOHCYJIBTAIIMH 2 2
CamocrosiTesibHas padora odyuarmerocs (CPO) (Bcero) 52 52
B ToMm umcrne:
Kypcosas pa6ota (KP) — —
Hpyrue Buasl CPO:
paboTa ¢ JTeKIUIMU, KHUKHBIMU U 3JICKTPOHHBIMH HC- 20 20
TOYHHKAMHU
TMOJTOTOBKA K JJAOOPATOPHBIM 3aHATHSIM 12 12
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 10 10
MOJrOTOBKA K MPOMEXYTOUYHOU aTTECTAllUU 10 10
3auer (3) - -
sk3aMeH (D), B ToM 3(18) 3(18)
YuCIe:
ITpuem 3k3., yac. 0,5 0,5
IIpomexxyTouHAst aTTeCTALMUSA
CPO, uac. 15,5 15,5
Koncynpranus., ) )
Jac.
UTOroO:
OO01as Tpy10eMKOCTh 4acoB 144 144
3a4eTHBIX eTHHHIL 4 4




3aouHas popma 00yueHus

Bup yuedHoii padoThI Bcecr(;)Bqa- Cemectp 1
1 2 3
AyauTopHasi KOHTaAKTHas padoTa (Bcero) 10 10
B ToMm umcrne:
Jlexmuu (JI) 4 4
[Ipaktrueckue 3anstus (113) B B
B ToM uncre npakTuueckasi moAroToBKa
JlabopaTtopusie padoTs (JIP) 6 6
B ToM uncre npakTuueckasi moaroToBKa - -
KonTakTHasi BHeayiuTOpHAasi paboTa, B TOM YHCJe: 1 1
WNuauBuayanbHbIE ¥ TPYITIOBBIC KOHCYIbTAINH 1 1
CamocrosiTesibHas padora odyuaruierocs (CPO) (Bcero) 124 124
B ToMm umcrne:
Kypcosast padora (KP) — —
Hpyrue Buasl CPO:
paboTa ¢ JTEeKIUIMHU, KHUKHBIMU U 3JICKTPOHHBIMH HC- 34 34
TOYHUKAMHU
MOATOTOBKA K JIA0OPATOPHBIM 3aHSATHSAM 30 30
MOATOTOBKA M BBHIITOJIHCHUE KOHTPOJIbHBIX PadoT 30 30
MOJrOTOBKA K MPOMEKYTOUYHOM aTTECTaIUU 30 30
3K3aMeH (D), B ToM
o 2(9,0) 2(9,0)
IIpome:kyTOUHAs aTTeCTALMS
[Tpuem 3k3., yac. 0,5 0,5
CPO, ygac 8,5 8.5
HUTOTIO:
Oo0mast Tpy10eMKOCTh 4yacoB 144 144
3a4eTHBIX €THHMUIL 4 4




4.2. COAEPKAHME JUCHHUIIJINHbBI
4.2.1. Pa3neJibl AMCUMILIMHBI, BU/IbI Y4eOHOM AeATeJJbHOCTH U (opMbI KOHTPOJISI
Ounas popma o0yueHus

Buapl yueOHOM AeSITeIbHOCTH,
Ne | Neceme- | HammeHoBaHHMe pa3iesa | BKJIIOYAs CAMOCTOSTEILHYIO PopMbi Tekymero
KOHTPOJIsI ycIieBaeMo-
n/n cTpa JUCIHUTIJIMHBI padoTy o0yyamuuxcsi(B yacax) o
J [ JIP | II3 | CPO | Bcero
1 3 4 5 6 7 8 9
1. 1 CrpoeHue BeniecTa Bxomsammii  TeCTOBBIHI
KOHTpPOJIb Ne 1
4 2 8 14 (1.2.3.4)
3ammra j1a6. padot
2. 1 KommnekcHrie coenu- 4 4 4 12 Samra 126, pabor
HEHUS
3. 1 DHepreTrKa XuMu4e- ) 4 4 10 Pemrenue 3agaq u
CKHX IPOIIECCOB YIpaKHCHUH
4. 1 Kunernka xummuueckoin TecToBBIi  KOHTPOJIb
peakuuu 6 6 6 18 Ne2 (1)
3amura j1a0. paboT
S. 1 PactBops! TecToBBII  KOHTPOJIb
6 6 10 22 Ne 3 (1,2,3)
3ammra j1a0. padboT
6. 1 OxucanTenpHO-BOCCTA- TecToBBII  KOHTPOIIb
HOBUTEJIBHBIE PEAKLIUU 6 6 6 18 Ne 4 (1)
3ammra 1a6. padot
7. 1 XUMHSI 2TIEMEHTOB 3ammra 1a6. padbot
4 4 6 14 TecToBBII  KOHTPOIIb
Ne 5 (1)
8. 1 AHamuTnyeckas XUMHUS 3amuTa nab. paboT
4 4 8 16 [ToaroroBka K rmpome-
JKYTOYHOM aTTeCTallU
1 BueayautopHas KoH- WHIUBUIYyaAJIbHBIC U
TaKTHas paboTa 2 rPYIIIOBBIE
KOHCYJIbTALIHU
1 [IpomexxyTouHas arre- 18 SK3aMeH
cTanus
HUTOIO: 36 | 36 | - 52 144




3aounas popma oOyueHust

Buabl yueOHoil 1esiTeIbHO-
Ne | Noceme- | Hammenosamme pas- CTH, BKJIIOYasi CAMOCTOATEIb- | DopMbI TeKylle-
i ctpa 1eJ1a AHCIHILTHHBI HYI0 padoTy o0y4aromuxcs (B ro KOHTPOJIs
yacax) ycneBaeMoCTH
J. | JIP | I3 | CPO | Becero
1 3 4 5 6 7 8 9
1. 1 CtpoeHue BemiecTBa Pemenue 3anay u
yIOpaKHEHU I
Bxopsamue cury-
allMOHHEBIC 3aJ]a4n
1 KOHTPOJIbHBIE
) 4 70 76 | BOOpoOCHI
2. 1 KommnnekcHble coean- Pemenne 3amau n
HEHUS YIpaKHEHUH
3. 1 DHepreTuka XuMude- Pemmenue 3agau u
CKHUX MPOILIECCOB yIpaXHEHUI
4. 1 Kunernka xumnue- Pemmenue 3agau u
CKOM peaxkiuu YIpaKHEHUH
5. 1 PacTtBopsI Pemenue 3agau u
yIpaXKHESHUH
6. 1 OKuCIUTEIbHO-
BOCCTaHOBUTEIIbHBIC Peenne 3a5[aq 1
yIpaXHEHU I
peakuu 2 o) 54 58
7. 1 XUMHS JIEMEHTOB PelueHue 3a1a4 u
YIPaXXHEHHUI
8. 1 Amnanuruyeckas Xu- Pemrenne
MU KOHTPOJIHOU pa-
OOTHI
1 BreaynuropHast KoH- WHJIMBHUIyaIbHBIC
TakTHas paboTa 1 U TPYIIIOBbIE
KOHCYJIbTAITU!
1 IIpomexxyTounas at- 0,5 | Ok3ameHn
TEeCTaLUs 8,5 | CPO
HUTOI'O: 4 6 124 144




4.2.2. JleKiIMOHHBIN KypcC

Ne | HaumeHnoBanue HanMeHoBanue Tembl jJek- [Coaep:kaHue pa3jena B AUAAKTHYECKUX Bcero yacon
n/m | pazaejia Iucum- 1197001 eIMHHIAX
TUTMHBI 00O (390
1 2 3 4 5 6
Cemectp 1
1. Crtpoenue BemiecTBa BBeaeHne B Heopranudeckyio [CoBpeMeHHas MOJENb CTpoeHus aroma. KBaH- 4
xiMUt0. OCHOBHEBIC MOHATHS  TOBBIE ynciia. CTPOCHHE JISKTPOHHBIX 000-
1 3aKOHBI XUMUH. iogex atoMoB. CTpoeHHe [Jipa U pagruoaKTHB-
Hble npeBpaiieHus. [lepuonnuecknii 3aK0H U
XuMHYeCKast TIPUPOJIA Be- cucrema anemenToB J.M.Menneneesa. [Ipu-
[ects. CTpoeHue aTomMa u poaa xumudeckon csa3u. KoBaneHTHas CBS3b.
KIMUAYECKas CBSI3b. [ubpuam3ars opoutaneir. MoHHas CBA3b.
Mertannuyeckas cBi3b. BomopoaHas cBA3b.
2. Kommnekcusie co-  KommuiekcHsie coeaunenust  ([eopust Bepuepa. Homenknarypa kommiekc- 4
eMHEHUS HBIX COSIMHEHNH. XUMUYIecKas CBSI3b B
KOMIUIEKCHBIX COEIMHEHUSX. Y CTOMYMBOCTh
KOMILUIEKCHBIX coearHeHni. Kiaccudukarms
KOMILIEKCHBIX COSIMHEHUH. ’
3. DHepreThKa XUMHU-  [OCHOBBI XHMHYECKOH Tep- OcHoBHBIC TOHATHA. [lepBoe Havao TepMO- 2
YECKHUX IPOIECCOB  MOJIUHAMUKH muHAMUKH. DHTanenus. CTaHgapTHAS SHTATb-
must 00Opa3oBaHus U cropanus. 3akoH [ecca.
BTropoe Hagano TepMOAMHAMUKA. DHTPOTIHSL.
HarmpasieHre caMompon3BOIEHOTO IPOTEKA-
HUs mporeccoB. DHeprus ['udoca.
4. Kuneruka xumude- Kumuueckasi KHHETHKA: CKO-  [CKOPOCTh PeakUu.3aBUCUMOCTb CKOPOCTH 6
CKOM peakiuu POCTB pEaKIUi U METOJBI €€  [peaKIHu OT KOHIIEHTPAauu. MONeKyISIpHOCTh
PETyJIMPOBAHUS, KOJICOATENb- (M MOPSAOK PEaKINK. 3aBUCUMOCTH CKOPOCTH OT
HbIE peakluu. XUMUYECKOe U Temreparypbl. Katanutuueckue peakuuu. Xu-
thazoBoe paBHOBecue. Ka- MHYECKOe paBHOBECHE.
raT3aTOPBI U KaTaTUTHIC-
CKHE CHCTEMBI.
5. PactBopsI PactBopbl. Obume npeacras- |[O0uue npeacTaBieHus o pacTBopax. Mexa- 6
MICHUS O PaCTBOPaXx. HU3M 00pa3oBaHus pacTBOpoB.CBOMCTBA
PactBopsl. PacTBOpHI 2u1eK- pacTBOpOB. PacTBOpEI 35ekTposnToB. I naponus
TPOJIUTOB. coneii. Bydepnsie pactBopsl. JlucnepcHbie
L CUCTEMBI M UX KJIACCH(DHUKAIIHSL.
BeneHue Boabl. [ uupomu3
conei.
6. OKHCIUTETBHO- OKUCIUTETBbHO-BOCCTAHO- Crenenb okucineHust. OKUCIUTENbHO-BOCCTA- 6
BOCCTaHOBHUTEIbHBIE BUTEIHHBIC PEAKIINN HOBHUTEJIHHBIE PEaKIINU. XapaKTepHbIe 0COOCH-
peakuuu HocTH OBP. Tunesr OBP. Meronauka cocras- 2
nenust OBP.
7. XuMus 2IEMEHTOB | XWUMUSI 3JIEMEHTOB S-DJIEMEHTHI. P-2J€MEHTHL. d-3JIeMEHT 4
8. Ananutuueckas AHanuTudeckas XuMus [MpenMeT aHATUTUYECKON XUMUU 1 3HAYCHUE. 4
XHUMHUS KauecTBennsrit ananmm3. KomndaecTBEHHBIIHM
aHaM3. OU3NKO-XUMHUUYECKUE U (pr3rueckre
METOJIbI aHATTH3A.
HTOI'O yacoB B cemMecTpe: 36 4

10




4.2.3. JlabopaTopHbIil MPAKTUKYM

Ne | HaumeHoBaHue HaumeHoBaHue Conep:xanue J1a00paTOPHBIX Bcero

n/n | pasaesa IUCHMILVIM- | JIaDOPATOPHOI padoTt 4acoB
HBI padoTbI (01010 300

1 2 3 4 5 6

Cemectp 1
1. | Crpoenue BemectBa | OcHOBHBIC Kitacchl | [IpaBuia paboTel B 1ab0paTopuu.

HEOPTraHWYECKON HNHcTpyKTax 1o TexHuke Oe3ormac-

XUMHUH HOCTH. M3ydenue pacnpenenenus
AJICKTPOHOB 10 OPOUTAISIM, KBaH-
TOBBIE YKCJIA, IEPUOIUYECKOTO U3- 2
MEHEHHUS CBOMCTB aTOMOB. M3yue-
HUE MTPOCTPAHCTBEHHOTO CTPOCHUS
MOJICKYJI C Pa3TUIHBIMH BUAAMHU
cBs3u. Tect Ne 1.

2. | KommiekcHeie co- KommuiekcHbie co- CocraBneHus ypaBHEHUE JUCCOIIH-
eMHEHUS eIMHEHUS aIliy ¥ COCTABJICHUS HA3BAHUS 4

KOMIUIEKCHBIX coeuHeHuit. Ompe- 4
nenenns Ky

3. | DHepreTuka XumMu- | - Pacuer TennoBeIx 3¢ hekTOB, U3Me-

YECKUX MPOLIECCOB HEHHUS SHTPOIHUH U TEPMOJIUHAMHU- 4
YECKHUX MOTCHITMATIOB XUMHUYECKHUX
MIPOIIECCOB.
4. | Kuneruka xumnue- | CkopocTh XxuMuue- | Pacuersl ckopocTel peakimii B 3a-
CKOH peaklIuu CKHMX PEaKIIUM. BHCHMOCTH OT Pa3JIMYHBIX YCIOBUI
(mpupoaa v KOHIEHTpaIlUs pearu-
Karamus. PYIOIIUX BEIIECTB, TEMIIEPATYPA). 6
Pacuetsl cmeneHnss XuMHUYECKOro
XUMHYECKOE paB- paBHOBECHsI B 3aBHCIMOCTH OT pa3-
HOBECHE. augHbIX (akTopoB. Tect No 2.
5. | PactBopsbI Peakuun B pactBo- | Pemenune 3a1a4y Ha BbIYHCIIEHUE
pax 3JEKTPOJIUTOB. | KOHLEHTpALUU pacTBOpoB. Jlucco-
UaIys KUCIIOT, OCHOBAaHMI, coleH
I'uaponus coneit B BOJHBIX pacTBopax. CocTaBieHus 6
MOHHBIX PEaKIUH U YPaBHEHUH.
['uaponusa paznM4HbIX TUIIOB CO-
nei. Tect Ne 3.

6. | OxkucauTenbHO- OKuCIUTENbHO- CocraBneHue ypaBHEHUN OKUCIH-
BOCCTAHOBUTEIBHBIE | BOCCTAHOBUTEIBHBIE | TEThHO-BOCCTAHOBUTEILHBIX PEaK- 2
peakiumn peakuuu MU METOJIOM AJIEKTPOHHOTO Oa- 6

JIAHCA U METOJIOM ITOJIypPEaKIIAM.
Tect Ne 4.
7. | XuMus 3J€MEHTOB KauecTBeHHBIC pe- | S-3JI€MEHTHI. P-3JIeMEHTHI. d-dJ1e- 4
aKI[MU Ha aHUOHLI meHT. Tect Ne 5.
8. | AHanmutnueckas xu- | KauecTBeHHBIN 1 OCHOBHBIE TOHSITHSI KAYE€CTBEHHO-
MUS KOJIMYE€CTBEHHBIM ro aHajau3a 4
aHaJu3
HUTOI'O gacoB B ceMecTpe: 36 6

4.2.4. llpakTHYecKue 3aHATHS
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[1o naHHOW TUCLMIUIMHE HE MPEAIONaraTCs
4.3. CAMOCTOATEJIBHASA PABOTA OBYYARKROIIIUXCS

Buasr CPO
Ounasn ¢opma o0yueHus
Ne HaumeHnoBaHue pa3aea Ne Bceero
n/n yueOHOM Z[I/Icul/lfl.]'llfﬂbl n/n Bunet CPO JacoB
1 2 3 4 5
Cemectp 2
1. | CtpoeHue BemiecTBa 1.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMHU
MCTOYHUKAMH ]
1.2 [ToaroroBka k 1a00pPaTOPHOMY 3aHSITHIO
1.3 IToAroToBKa K TEKyIIEeMy KOHTPOJIIO
2. | Kommuiekcuble coequne- | 2.1 PaboTa ¢ KOHCTIEKTOM, KHUT'aMHU U 3JI€KTPOHHBIMU
HUS HMCTOYHUKAMHU 4
2.2 [ToaroroBka K J1abOpaTOpHOMY 3aHATHIO
3. | DHepreTuka XuMu4e- 3.1 PaboTa ¢ KOHCTIEKTOM, KHUTAMH U DJIEKTPOHHBIMHU 4
CKHMX MPOLIECCOB HMCTOYHHUKAMHU
4. | Kuneruka xumuueckon | 4.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U DJICKTPOHHBIMHU
peakiumn HMCTOYHHUKAMHU 6
4.2 [ToaroroBka K J1abOpaTOpHOMY 3aHATHIO
4.3 IToaroroBka K TEKyIIeMY KOHTPOJIIO
5. | PactBopsl 5.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U DJICKTPOHHBIMHU
HMCTOYHHUKAMHU 10
5.2 [ToaroToBka K J1abOpaTOPHOMY 3aHATHIO
5.3 IloaroToBKa K TEKyIIEMY KOHTPOJIIO
6. | OxkucnurenbHo-BoccTa- | 6.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U 3JICKTPOHHBIMHU
HOBUTEJBHBIE PEAKIIUU HMCTOYHHUKAMHU 6
6.2 [ToaroroBka k 1a00pPaTOPHOMY 3aHSITHUIO
6.3 [ToaroroBka K TEKyImeMy KOHTPOJIIO
7. XUMHUS 3TIEMEHTOB 7.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JIEKTPOHHBIMU
HMCTOYHUKAMHU 6
7.2 [ToaroroBka k 1a00pPaTOPHOMY 3aHSITHUIO
7.3 IToAroToBKa K TEKYIIEMY KOHTPOJIIO
8. | Ananutuueckas xumus | 8.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMU
HMCTOYHUKAMH ]
8.2 [ToaroroBka k 1a00pPaTOPHOMY 3aHSITHUIO
8.3 IToAroToBKa K MPOMEXKYTOYHON aTTECTAIIUN
HUTOI'O yacoB B cemecTpe: 52
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3aounas popma o0yueHus

Ne HaunmenoBanue pa3- Ne Buast CPO Bcero
n/n JeJa TMCHUITHHEI n/n JacoB
1 2 3 4 5
Cemectp 2
1. | Crpoenue BeuecTBa 1.1 Pabora ¢ koHCIEKTOM, KHUTaMH U 3JIEKTPOHHBIMU
UCTOYHHKAMHU
1.2 IToaroTroBka ¥ BHITOJTHEHHE KOHTPOJIBHBIX Pa0OT
2. | KommuekcuHeie coequ- | 2.1 Pabota ¢ KOHCIEKTOM, KHUTaMH U AJIEKTPOHHBIMU
HEHUS HMCTOYHUKAMHU
2.2 [ToaroToBKa M BHIMOIHEHHE KOHTPOIBHBIX PaOOT
2.3 ITpocMOTp BHICOTSKITUI 70
3. | DHepreTuka XUMHue- 3.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMHU
CKHX TTPOIIECCOB HMCTOYHHKAMHU
3.2 [ToaroToBKa U BHINOJHEHHE KOHTPOJIBHBIX paObOT
4. | Kuneruka xumuyeckout | 4.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U 3JICKTPOHHBIMHU
peakiuu HMCTOYHHKAMU
4.2 [TonroroBka U BHIMOJIHEHUE KOHTPOJIbHBIX pabOT
4.3 [IpocMOTp BHICOJICKITUMA
5. | PactBopsl 5.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U JJICKTPOHHBIMHU
HMCTOYHHKAMHU
5.2 IToaroroBka M BRIIOJIHEHHE KOHTPOJILHBIX padOT
6. | OxucnurenbHo-BOCCTa- | 6.1 Pabota ¢ KOHCIEKTOM, KHUT'aMH U 3JIEKTPOHHBIMU
HOBUTEJIBHBIC PEAKIIUU MCTOYHHKAMHU
6.2 [ToaroroBka M BBIIOJIHECHHE KOHTPOJIbHBIX Pa0doT
7. | XuMHs 2JIEMEHTOB 7.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U 3JICKTPOHHBIMHU >4
HMCTOYHHKAMHU
7.2 IToaroToBKa M BHIIOJIHEHHE KOHTPOJIbHBIX padoT
8. | Ananutnueckas xumus | 8.1 Pabora ¢ koHCIEKTOM, KHUTaMH U 3JIEKTPOHHBIMU
UCTOYHHKAMHU
8.2 [TonroToBka M BBIITOJHEHHE KOHTPOJIBHBIX PadOT
8.3 [ToaroTroBKka K MpOMEKYTOYHOH aTTECTAIIUN
HUTOTI'O yacoB B cemecTpe: 124

13



5. HEPEYEHb YYEBHO-METOIUYECKOI'O OBECHEYEHUS V151 CAMOCTOS-
TEJBbHOMU PABOTbBI OBYYAIOIIUXCA ITO JUCHUITTIMHE

5.1. MeTtoauveckne yKazaHusl JJI1 NOATOTOBKHU K JIEKIMOHHBIM U JJA00PaTOPHBIM 3aHITH-
fiIM 110 AMCIHUIIJIMHE «Heoprannqecxaﬂ U aHAJIUTHYECCKAdA XUMUN»

OOyueHne CKIIabpIBaeTCs U3 ayIUTOPHBIX 3aHATUN, BKIIOYAIOIINX JEKIIMOHHBIN KypC U Jia-
OOpaTOpHBIE 3aHATHUS, U CAMOCTOSATEIBHON paboThl. OCHOBHOE ydueOHOE BpeMs BBIACIACTCS Ha
nabopaTopHbIE 3aHITHSI, HA KOTOPHIX OTPabaTHIBAIOTCS PEIICHHUS CUTYAllMOHHBIX 3a]1ad, BBIMOJ-
HAIOTCS JTabOpaToOpHBbIE padOTHI C 3aKPETUICHUEM MPAKTHYECKUX HABBIKOB, PEIIAIOTCS TECTOBBIC
3a/1aHMUsL.

[To xaxxaoMy paszzaeny pa3paboTaHbl METOJUYECKHE PEKOMEHIAIMH AJisi 00y4aroIuXxcs.
Pabora oOyudatomierocs B rpymnmne (popMupyeT 4yBCTBO KOJUIEKTUBU3MA U KOMMYHHUKA0EIbHOCTD.

Tekymuii KOHTPOJIb YCBOCHUS MPEIMETa ONPEAEISIETCA YCTHBIM OIIPOCOM B XOJ€E 3aHATHUI,
MIPU PELIEHUU TUNOBBIX CUTYAIIMOHHBIX 33/Ja4, TECTOBBIX KOHTPOJBHBIX 3a/IaHUM U TIPU BBINOJ-
HCHUHU KOHTPOJIBHBIX pa60T.

[To okoHYaHMM Kypca MPOBOJIUTCA SK3aMEH, BKIFOYAOUTUH:

— co0eceoBaHuE TI0 TEOPETUUECKUM BOIIPOCAaM AUCLUIIIINHBL

— pellieHHe CUTYaIlMOHHBIX 3a7ad, BKIIOYash TPAKTOBKY pPe3yJIbTaTOB JTaOOPATOPHBIX U
WHCTPYMEHTAIbHBIX UCCIEA0BAHUM.

5.2. MeToauueckue yKazaHus JJs MOATOTOBKU K CAMOCTOATEJIbLHOH padoTe 00yyaromuxcs
no Aucuuminne «Heopranuyeckasi ¥ aHATUTHYECKAsi XMMHUSI»
Coneprxanne BHEAYIUTOPHOM CaMOCTOSATEILHOM paboThl 00ydarommxcs mo gucuuriuae «Heop-
raHWYecKas U aHaJIUTUYECKas XMMHUsS» BKIIIOYAET B ceOsl pa3IuuHbIe BUIBI 1€ATEIbHOCTH:
— 4TeHue TeKcTa (yueOHHKa, IEPBOMCTOYHHKA, TOTIOTHUTEIbHON JIUTEPATYPhl);
— COCTaBJICHME IUIaHa TEKCTa;
— KOHCTIEKTHPOBAaHHUE TEKCTA;
— paboTa co cioBapsMHU U CIIPAaBOYHUKAMU;
MOATOTOBKA K JIA0OpaTOpPHOI padoTe;
pelleHre BapuaTUBHBIX 33]a4 U YIPaXXHEHUH;
MOJITOTOBKA K KOHTPOJIBHBIM paboTam;
paboTa ¢ 371eKTPOHHBIMU UH(POPMALIMOHHBIMU PECYpPCaMU;
MOJITOTOBKA K TECTOBBIM 33IaHUSIM.

6. OBPASOBATEJIBHBIE TEXHOJIOI'MHN

Ne . Bcero
u/n Bunbl yueOHoli padoThI O0pa3oBaTe/bHbIE TEXHOJIOTHH 4ACOB
1 2 3 4
1. | Jlexuusa: KoMIuiekCHBIE COETUHEHNA [TpoGiemuas 4
2. | Jlexnus: PacTBopsl IIpoGiiemHuas 6
3. | Jlekuus: OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE 6
[IpobnemHuas
peakuuu
4. | Jlaboparopnas pabota 2. Kunetnka xumude- | [IpakTuyeckue MeTObI BEIPaOOTKH 2
CKHUX pEaKLHil npodecCHOHATBHBIX YMEHUN
5. | JlaboparopHas pabota 7. OKHCIUTENBHO- [IpakTudeckne METOAbI BHIPAOOTKH 2
BOCCTAaHOBUTEJIbHbBIE PEAKIINU po¢eCCHOHANTBHBIX YMEHHUI
6. | JJaboparopHas pabora 9. KauectBennsie pe- | IIpakTuueckue MeToabl BIpaOOTKU 2
aKIIMHM Ha aHWOHBI npo¢eCCHOHATBHBIX YMEHHUI
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7. YYEBHO-METOAUYECKOE U UH®OPMALIUOHHOE OBECIIEYEHUE YYEB-
HOM JUCIUATIIMHBI
7.1. IlepeyeHb OCHOBHOI1 U I0NIOJHUTEJIbHOI y4eOHOH JUTepaTyphl

Cnucox 0CHOBHOM JIMTEPATYpPbI

Jlucos, H. U. Xumus : yueonoe nocodbue / H. U. Jlucos, C. . Tromennesa. — 2-¢ uza. — Camapa : Camapckuii rocyaap-
CTBEHHBIH TexHuueckuil ynusepcurer, JbC ACB, 2017. — 120 c. — Tekcr : 25IeKTPOHHBIH // DIeKTPOHHO-O0MOINOTe HAS
cucrema IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/91145.html— Pexxum noctyma: 1jist aBTOPU3HUP. TOJTb-
30BaTeNeH

KoBanbuykoBa, O. B. Xumus : yae6noe nocobue / O. B. KoBansuykoBa, O. A. EropoBa. — Mocksa : Poccuiickuii yHuBep-
cuter apyx0br HapomoB, 2011. — 156 ¢. — ISBN 978-5-209-03615-9. — TeKcT : 3JeKTPOHHBIN // DIeKTPOHHO-O0UOIHO-
teunas cucrema [PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/11429.html. — Pexxum nocryna: s aBTopu-
3Up. MOJIB30BaTENCH

Uukun, E. B. Xumus : yueonoe nocobue / E. B. Uukun. — Tomck : ToMCKHIT TOCYIapCTBCHHBIH YHHUBEPCUTET CUCTEM
YIPaBJICHUS U PAAMOIIEKTPOHNKH, Db Konrent, 2012. — 170 c. — ISBN 978-5-4332-0034-0. — TekcT : 211eKTpOHHBII //
OnekrponHo-6ubmoreynas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/13873.html. — Pesxum
JIOCTYTIA: JUTsI aBTOPHU3UP. IOJIE30BATEIICH

I'puropsesa, JI. C. Xumus B crpoutenscrse : Kype jeknuit / JI. C. I'puropreBa. — MockBa : MOCKOBCKHii TocynapcTBeH-
HBII cTpouTenbHbIi yHUBepcuTeT, DBC ACB, 2010. — 104 c¢. — TeKcCT : AMeKTpOHHBIH // DIeKTPOHHO-ONOIHOTeYHAs! CH-
crema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/16316.html — Pexwum noctyma: [ist aBTOPH3HP. TOTb-
30BaTeNei

Axnmos, JI. . Xumus : yaeonoe mocodue / JI. M. Axumos, A. W. [TaBnoB. — Cankt-IletepOypr : Cankt-IlerepOyprekuit
TOCYTapCTBEHHBIN apXUTEKTypHO-CTpouTenbHbli yHHBepcuteT, OBC ACB, 2011. — 142 ¢. — ISBN 978-5-9227-0291-1.
— TekcT : DNEKTPOHHBIH // DiuekTpoHHO-OMOMOTeuHass cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/19054.html. — Pexum gocTymna: ajisi aBTOpU3UD. H0JIb30BaTeNIei

AnpgpeeBa, H. A. Xumus meMeHTa ¥ BsOKYIIMX BeliecTB : yueOHoe mocobue / H. A. Auagpeesa. — Cankr-IletepOypr :
Cankr-IlerepOyprekuii rocy1apcTBEHHBIN apXUTEKTypHO-CTpouTenbHbIN yHuBepeuret, 9bC ACB, 2011. — 67 c. — ISBN
978-5-9227-0293-5. — Tekct : aneKTpOHHBIH // DnektpoHHo-Onbanoreunas cucrema IPR BOOKS : [caiir]. — URL:

https://www.iprbookshop.ru/19053.html — Pexxum goctyna: Ui aBTOpU3UP. 10Ib30BaTEIeH

Kouerko, B. A. Xumust B ctpoutenbeTBe. [lomumepsl, miacTMacchl, Kpacku : yuebHoe mocodue / B. A. Kouerkos, B. B.
BoponkoBa. — MockBa : MOCKOBCKUII rOCYJapCTBEHHBIN CTpOUTENbHBIA yHUBepcuteT, Al [Iu Op Menua, O55C ACB,
2015. — 186 c. — ISBN 978-5-7264-1088-3. — Tekct : 3JIeKTpOHHBINA // DIeKTpoHHO-OMOMmoTeuHas cucrema PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/35442.html— Pexum gocryma: Jyisi aBTOPU3UP. IOJIb30BaTelICH

Adonuna, JI. . Heopranmueckast xumus : yaeoHoe nocodue / JI. . A¢ponuna, A. . Anapues, A. A KazakoBa. — Hoso-
cubupck : HoBocuOupcekuii TocyIapCcTBEeHHBIA TeXHIUECKUH yHIBepcHuTeT, 2013. — 104 ¢. — ISBN 978-5-7782-2172-7. —
Texct : oaexTpoHHBIH //  DnekrpoHHo-OmOmmorewnas cucrema I[PR BOOKS :  [caiir]. —  URL:
https://www.iprbookshop.ru/47698 .html— Pexxum gocTyma: 1jis aBTOPU3HP. IOJIb30BaTEICH

Cemenos, 1. H. Xumus : yue6rnk ms By3os / M. H. Cemenos, U. JI. TlepdmmoBa. — Cankr-IletepOypr : XUMU3 AT,
2016. — 656 c. — ISBN 978-5-9388-275-5. — TekcT : AmeKTpOHHBIN // DnexkTpoHHO-OmOIMOTeyHast cuctema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/49800.html— Pexxum qocTyma: [uist aBTOPH3MUP. MMOJIb30BATEIICH

10.

I'puropsesa, JI. C. Xumus B crpouTensctBe : yueOHoe nocobue / JI. C. I'puropbeBa. — MockBa : MOCKOBCKHUI rocymap-
CTBEHHBIN CTpoMTeNbHBINH yHuBepcutetT, Ail [In Op Menua, O9bC ACB, 2017. — 173 c. — ISBN 978-5-7264-1443-0. —
Tekcr @  onmekTpoHHBIH //  DnekTpoHHO-OMOnmoreuHas cuctema IPR BOOKS :  [caiitr]. — URL:
https://www.iprbookshop.ru/60767.html (pexum HocTyma: [Ulist aBTOPU3KP. MOJIL30BATEIEH

Cnucok A0NOTHUTEILHOM JIMTepaTyphl

11.

I'puropeesa, O. C. O0mias u Heopranuyeckast Xxumusi. Yacte 1 : abopaTopHbIil NPAKTHKYM C MCIIOJIB30BAHUEM MUKPOXH-
MHYECKOTro 000pyZ0oBaHus 10 JucuuIuinHe «OO0mIas 1 HeopraHu4ecKast XMMUs» JUISl CTYACHTOB OYHOW (OPMBI 00YUEHUS
HMHCTUTYTa HE(PTH U HEPTEXUMHUH, HHCTUTYTA ITOJIMMEPOB sl criennansHoctelt 24040365, 24080265, 24040165, 24050165,
24050265, 24050465 / O. C. I'puropsesa, JI. 3. Ps3amosa, H. I1I. Mudraxoa. — Kazanp : Kazanckuii HallmoHaIbHBIH UC-
CIIeZI0BaTENbCKUN TexHOoornuecknii yausepceurer, 2010. — 137 ¢. — ISBN 978-5-7882-1075-9. — TekcT : 2MeKTpOHHBIN
// DnexTporHO-0MOIHOTeuHast cuctema IPR BOOKS : [caifr]. — URL: https:/www.iprbookshop.ru/63679.html — Pesxxum
JIOCTYTIA: JUIsS aBTOPU3HP. MOIb30BaTEICH

12.

I'puropsesa, O. C. O6mas n Heopranndeckas xumus. Yactp 2 : 1a00paTOPHBIA NMPAKTHKYM C UCHOJIB30BAHUEM MHKPOXH-
MHYECKOTO 000pymoBaHus 1Mo nuctuiminae «OO0Imas U HeopraHndecKas XUMUSD) JUTS CTYICHTOB OYHON (OPMBI O0YUICHHUS
MHCTHTYTa HePTH M HEDTEXUMHUHU, HHCTUTYTa TOJIMMEPOB Juls crenmansHocTeit 24040365, 24080265, 24040165, 24050165,
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24050265, 24050465 / O. C. I'puropreBa. — Kasanp : KazaHckuii HallMOHAJIBHBINA MCCIICIOBATEIBCKAN TEXHOIOTHICCKHUN
yuuBepcuret, 2011. — 127 ¢. — ISBN 978-5-7882-1076-6. — TekcT : 25eKTpOHHBIH // DIeKTpOHHO-ONOIMOTEeHas cucTe-
Ma [PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/63680.html — Pexwum mocTymna: Uit aBTOPH3HP. MOIB30-
Baresei

13.

Xumus : yueOHOe 1mocodue JuIsl CTYI€HTOB 3a0YHOM (OPMBI 00yUCHHMSI BCEX HaNpaBJICHWH 1MOAroToBku Oakanaspos / I. T'.
Kpusnesa, JI. I'. bapcykosa, I'. FO. Boctpuxosa [u np.] ; nox penakuueii I'. I'. KpusneBa. — Boponex : Boponexckuii
rOCyAapCTBEHHBI apXUTEKTypHO-cTpouTenbHblil yHUBepcuTeT, DbC ACB, 2013. — 132 ¢. — ISBN 978-5-89040-451-0.
— Tekcr : odmekTpoHHBIH // DuexkTpoHHO-OMOMmoTeyHass cucrema [PR - BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/22675 .html. — Pexxum goctyna: Juisi aBTOPU3UP. MOJIb30BaTelICh

14.

Maxkaposa, O. B. Heopranmueckas xumus : yaeoHoe mocobue / O. B. MakapoBa. — Capatos : At [Tu Op Menua, 2010. —
99 c¢. — Tekcr : odnekTpoHHBIA // DnexrpoHHO-OmMOMMoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/730.html— PexuM HOCTyMma: Julst aBTOPHU3HP. MOIB30BATENEH

15.

Hypsiruna, E. I'. Xumus. Kimaccel HEOpraHU4eCcKUX CoeAnHEHH : yueOHoe mocobue / E. I'. lypsiruna, A. B. ['oHuapoB. —
Canxr-IlerepOypr : Poccuiickuii rocyqapcTBeHHbIN ruIpoMeTeoposiornueckuii yuusepcurer, 2008. — 48 c¢. — Tekcer :
SEKTPOHHBII / DeKTpOHHO-ONOIMOTEeHAs cucremMa IPR BOOKS : [caitT]. — URL:
https://www.iprbookshop.ru/12536.html— Pexum HocTyna: [uist aBTOPU3MP. MOJIL30BATEICH

16.

Octparos, B. I1. JlabopaTopHsIii ipakTHKyM 110 Heopranundeckoi xumun / B. I1. FOctparos, JI. A. Cenuyposa, 1. B. IIpo-
ckyHoB. — KemepoBo : KemepoBckuii TeXHOJIOrHYECKUI HHCTUTYT NMUIIEBOH nmpomsinuienHocty, 2007. — 106 ¢. — ISBN
978-5-89289-463-0. — Tekcr : anmeKTpoHHBIN // DnekrpoHHO-OnOImMoTewHas cucremMa [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/14371 .html— Pexxum nocryma: Juist aBTOPU3UD. MOJB30BaTENEH

17.

Abpamseraesa, H. JI. [Ipaktukym mo obme#t xumun : yuedbnoe nocodue / H. JI. AGpambruesa, JI. M. Azuea, O. B. Apxan-
renbekas ; nox penakuuein C. @. JlynaeB. — MockBa : MOCKOBCKUI TOCyIapcTBeHHbIN yHUBepcuteT umenu M.B. Jlomo-
HOCOBa, 2005. — 336 c. — ISBN 5-211-04935-7. — TekcT : 2NMeKTPOHHBIH // DnekTpoHHO-O0nbmmoTeuHas cucrema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/13106.html— Pexum gocryna: yisi aBTOpH3UP. MOJIb30BaTEIICH

18.

Bonrpomerok, B. B. O6mas xumus : yaednoe mocodue / B. B. bontpomerok. — Munck : Bemmitmas mxkona, 2012, — 624
c. — ISBN 978-985-06-2144-3. — Tekcr : aneKTpoHHBIH // DnexTponHo-6nbonmmnorednas cuctema [IPR BOOKS : [caiT]. —
URL: https://www.iprbookshop.ru/20236.html— Pesxum qocTyma: Ijisi aBTOPU3UP. MOJb30BaTEIEH

19.

Xumust : meroaudeckue ykasanust / cocraButenu JI. . Akumos [u ap.], mox penakiueii JI. . Akumor. — Cankr-Ilerep-
Oypr : Cankr-IlerepOyprckuii rocyiapcTBEHHBIN apXUTEKTYpHO-CTpoUTeNnbHbINH yHuBepcuTet, ObC ACB, 2013. — 114 c.
— Tekcr : onekTpoHHBIH // DnekTpoHHO-OMOnMoreunas cuctema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/26881.html). — Pexum gocTyna: [uis aBTOPU3KP. MOJIL30BaATEIEH

20.

XUMHSI B CTPOUTENBCTBE : XKypHall 1abopaTtopHbIx padoT / cocraBurenu H. M. Manssckuit [u ap.], nox pepakiueit 10. B.
YcrunoBa. — MockBa : MockoBCKUl rocyiapcTBeHHbIH cTpouTenbHblil yausepceureT, ObC ACB, 2014. — 22 ¢. — Texkcer :
DIIEKTPOHHBII / D1eKTpOHHO-ONOIMOTEYHAS cucTteMa IPR BOOKS : [caitT]. — URL:
https://www.iprbookshop.ru/30366.html — PexxuMm gocTyma: juist aBTOPU3HMP. HOJIL30BaTENEN

21.

Tuxonos, I'. I[1. OCHOBEI 00IIICH XMMUU : METOJUYCCKUE PEKOMEHIANH K JabopatopHeiM padoTtam / I'. I1. Tuxonos, T. A.
IOmuna. — MockBa : MockoBcKas rocyJapCcTBEHHas akaaeMust BogHoro TpaHcnopra, 2008. — 139 c. — Tekcer : a1neKTpoH-
HBII // DnexTpoHHO-0nbamoTeuHas cuctema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/47915.html —
Pexum moctymma: aist aBTOpU3UP. MOJIb30BaTeIeH

22.

CenuypoBa, JI. A. Xumus : maboparopusiii npaktukyM / JI. A. Cenuyposa, 1. B. IIpockynos, 0. B. ComnoBreBa. — Keme-
poBo : KemepoBckuii TEXHOJOTHUECKUH MHCTUTYT HHIIEBOW mpomsbinuieHHOCTH, 2014. — 109 ¢. — ISBN 978-5-89289-
870-6. — Tekct : 9JCKTPOHHBIA // DiexkTpoHHO-OMOaHOoTeuHast cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/61286.html— Pexwm qocTyma: [uist aBTOPH3HP. MMOJIb30BATEIICH

23.

Pa3zmanoBa, B. E. Xumus : yueOHo-MeTomueckoe nocodue / B. E. PazmanoBa. — Tromens : 3narensctBo « Tutym», 2019.
— 100 c. — ISBN 978-5-98249-114-5. — TekcT : 21eKTpoHHBIH // DnekTpoHHO-0nOmmoreunas cucrema IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/107613.html — Pexxum mocTyma: ais aBTOPU3HP. MOIb30BaTENEH

24.

Pemuzos, I'. M. Xumus ssemenToB : sabopatopHblii npaktukyMm / I'. M. Pemuzos, A. H. Yaiika. — 2-e uzng. — Komco-
MoJibCK-Ha-AMmype, CapaToB : AMypCKuil T'yMaHUTapHO-NIEAAroOrHUeCcKUil rocyJapcTBeHHbIN yHuBepcutet, Al ITu Ap Me-
mua, 2019. — 94 ¢. — ISBN 978-85094-421-6, 978-5-4497-0152-7. — TekcT : NEKTPOHHBIH // DICKTPOHHO-OHOINOTEY-
Has cuctema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/85836.html— Pexwum nocrtyma: st aBTopu3up.
nosib3oBarenieit. - DOI: https://doi.org/10.23682/85836

25.

Tynues, /1. B. Xumust coBpeMEeHHBIX IPEBECHBIX MAaTEPHANIOB : yueOHO-MeTonueckoe nocodue / JI. B. Tynnes, P. I'. Ca-
¢un, A. M. Kacumos. — Kaszans : KazaHnckuii HargmoHaIBHBINA MCCICIOBATENbCKAN TEXHOIOTHICCKUN YHUBepcuTeT, 2018.
— 124 ¢. — ISBN 978-5-7882-2518-0. — TekcT : 21eKTpOHHBIH // DnekTpoHHO-0nbamoTeuHas cuctema [PR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/100662.html— Pexxum gocTyma: jisi aBTOPU3UP. HOJIb30BaTENICH

7.2. IllepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn «HTEepHET»

1. EawnHoe okHO mocTtyma k oOpa3oBaTenbHbIM pecypcam.- URL: http:/window.edu.ru
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http://window.edu.ru/
https://www.iprbookshop.ru/22675.html
https://www.iprbookshop.ru/730.html
https://www.iprbookshop.ru/12536.html
https://www.iprbookshop.ru/14371.html
https://www.iprbookshop.ru/13106.html
https://www.iprbookshop.ru/20236.html
https://www.iprbookshop.ru/26881.html
https://www.iprbookshop.ru/30366.html
https://www.iprbookshop.ru/47915.html
https://www.iprbookshop.ru/61286.html

2. ®epepanbHBIN HEHTP HHPOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB.- URL: http://
feior.edu.ru
3. Hayunas snekrponnas oubmmoreka.- URL: http:/elibrary.ru

7.3. UndopmanuoHHbIe TEXHOJIOTHH, JULEH3HOHHOE IPOrPaMMHOe oDecreyeHune

JInneH3uoHHOe MporpaMMHoOe odecreyeHune PexkBU3UTHI JIMLIEH3UI1/ 10TOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. #.

Wnentudukatop noanucunka: 1203743421
Cpox nevictBus: 30.06.2022
(mpojyieHue MOANUCKN)

Ceenenus 00 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
MSOffice 2003, 2007, 2010, 2013 64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpounast

JIneH3MOHHBIN cepTU(UKaAT
Antuupyc Dr.Web Desktop Security Suite Cepuiinbiit Ne 8DVG-VI6F-HE8S7-NRBC
Cpoxk nevictbus: ¢ 20.10.2022 1o 22.10.2023

KoncynbranT [lnroc Horosop Ne 272-186/C-23-01 ot 20.12.2022 .
JInuensnonuslid oroop Ne 9368/2211 ot
3BC IPRbooks 01.07.2022 .

Cpoxk nevictbus: ¢ 01.07.2022 no 01.07.2023

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHbI

8.1. TpeGoBanus k ayiuTOPUAM (MOMeEIIEHUAM, MeCTaM) /IJIfl IPOBeAeHUs 3aHATHIA:
1. YueOHas ayuTopusi AJisi IPOBEACHUs 3aHATHH JTEKIIMOHHOTO TUTA!
- HabOp JEMOHCTPAIIMOHHOTO 000PYI0BaHMS U Y4eOHO-HATJISIIHBIX MIOCOOHI, 00eCTIeYMBAIOIIINX
TEMaTUYECKHE UJLUTIOCTPAIIUU: TIPOEKTOP, IKpaH, HOYTOYK;
- CIIeMaIM3UPOBaHHas MEOEIb: CTOJ NMPENoIaBaTeNbCKU, CTYJI Ui IIpenoaBaTelis, CTON yde-
HUYECKUIl, CTyNl yUeHUYECKHi, TocKa yueHn4yeckas, TymOa kadeapa.

2. YyeOHast ayuTOpus AJsl MPOBEACHUS 3aHATHI J1a00paTOPHOTO THUIIA, TPYNIOBLIX U HUHIWBU-
JyaJIbHBIX KOHCYJIBTAIIMM, TEKYILETr0 KOHTPOJISI U MPOMEKYTOYHOM aTTeCTALUU:

- TexHu4eckue cpencrBa odydenus: monutop Acer TFT 17, cucremnsiii 610k iRu Ergo-Corp
121W

- CIenualn3upoBaHHas MeOeNb: JOCKa y4YeHWYecKasi, CTOJIbI OAHOTYMOOBBIE, CTOJBI YUCHHYE-
CKHE, CTYJIbsI MSITKUE, CTYJIbS YYCHUUYECKHUE.

3. [Tomernienue 1Jist CaMOCTOSTEIBLHOM pabOTHI.
bubnnoTedHo-N31aTeIBLCKUM IEHTD.
Otnen oOCITy)KHBaHUSI TIEYATHBIMU U3JAHUSIMHU: KOMIUIEKT MTPOSKIIMOHHBINA, MYJTbTUMEIUNHOE

00opyAoBaHKE: SKpaH HACTEHHBIN, TPOEKTOP, HOYTOYK, paboune CTojbl Ha 1 MECTO, CTYJIbsI.

8.2. TpeOoBaHusi K 000pY10BAHNIO PA0OYHMX MECT MPenoJaaBaTeis U 00y4aIMXCs
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1. pabouee MecTo mpenoaaBaTesis, OCHAIICHHOE KOMIIBIOTEPOM C JIOCTYIOM K ceTu HTepHeT;
2. paboune MecTa 00y4aroIUXCsl, OCHAIICHHbIE TaOOPAaTOPHBIMH CTOJIAMHM, CTYJIbSIMU ;

8.3. TpeGoBaHus K cieHAJIM3HPOBAHHOMY 000PY10BAHHIO:

1. JITabopaTopHOe 000py/I0BaHKE: CTOJBI J1A0OPATOPHBIE I XUMHUYECKUX HCCIIEOBaHUM,
CTYJIbs TabOopaTOpHbIE 6€3 MOATOKOTHUKA, BBITSDKHBIE IIKa(bl, IITATUBbI, CIUPTOBKH, MEIlIaIKHU-
MarHMTHBIE, IINIATEIH, JIEKTPOILIUTKA.

2. JlabopatopHas nocynaa: GpappopoBbie TUTIH, IKCUKATOPHI, CTEKJISTHHBIC CTaKaHbI BMECTH-
MocThio 250, 100 u 50 mn, MepHble HUIMHAPH BMecTUMOCThIO 250, 100, 50 u 10 mu, nunauka-
TopHas Oymara (yHUBepcallbHasi, KpaCHBIN JaKMyC, CHHUHN JTAKMYC), CTEKJISIHHbIE TAJIOYKH, CTEK-
JISTHHBIE TIPOOUPKH, OIOPETKH BMECTUMOCTBIO 25 MJI, KareabHble MUIETKH, MUIETKH, TPOMBIBAJI-
KM, MepHbIe K0JIObI BMecTUMOCThIO 50 mi1, criupTtoBbie TepMoMeTpbl 0-100°C, nunerkun Mopa
BMECTHUMOCTBIO 10 MJI, KOHWYECKHE KOJIOBI 7151 TUTpOBaHUs BMecTUMOCThI0 100 1 250 mur.

3. XuMHU4€eCKH€e peakTUBbI COTTIaCHO J1a00paTOPHOMY MPAKTUKYMY.

9. OCOBEHHOCTH PEAJIM3ALIMY JUCHMUILINHBI 1S UHBAJTUIOB U JIUI] C
OTrPAHMYEHHBIMY BO3MOKHOCTSIMM 3/IOPOBbSI

st oGecrieuennst 00pa30BaHUsI MHBAJIMIOB U O0YJAIOIITUXCSI C OTPAHMYEHHBIMUA BO3MOXK-
HOCTSIMH 3/I0POBbsI pazpabarbiBaeTcs (B cliydae HEOOXOIMMOCTH) aJalTUPOBAHHAS 0Opa3oBa-
TeJbHas MPOrpaMmMa, HHANBUIYATbHBIN YIEOHBIN IJIaH C YYETOM OCOOCHHOCTEH UX MCUXO(PHU3H-
YECKOI'0 Pa3sBUTHS U COCTOSIHUSA 340POBbS, B YACTHOCTH IPUMEHSETCS UHAUBULYAJIbHBIA MOIXO0/
K OCBOCHHIO JMCIUIUIMHBI, WHIUBUAyaJIbHbIC 3a1aHusl: pedepaThl, TUCbMEHHBIE pa0OTHI M, HAO-
OOpOT, TOJBKO YCTHBIC OTBETHI W AMAIIOTH, WHAMBHIyabHbIE KOHCYJIbTALUU, UCTIOIH30BAHUE
TUKTO(OHA M APYTHUX 3aNMUCHIBAIOIIUX CPEACTB AJISI BOCIIPOU3BEACHUS JIEKIIMOHHOTO U CEMUHAP-
CKOTI'0 MaTepuara.

B nensx obecrieuenusi 00y4yaromuxcss MHBAIUIOB U JIUIl C OTPAHUYEHHBIMUA BO3MOXKHO-
CTSIMH 37I0POBBSI KOMIUIEKTYeTCS (DOHJ OCHOBHOW y4eOHOW NUTEpaTypoil, alanTUPOBAHHOU K
OTPAaHUYEHUIO DJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, JOCTYN K KOTOPHIM OPraHHU30BaH B
BUIl Akanemuu. B 6ubnuoreke nmpoBOISTCS MHAMBHyallbHbIE KOHCYNbTALUU AJI1 JAaHHOW Ka-
TErOpUU MOJIb30BATEIEH, OKA3bIBAECTCS MOMOIIb B PETMCTPALlMM U HCIOJIb30BAHUU CETEBBIX U
JIOKAJIbHBIX 2JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEAOCTABISIIOTCS MECTa B YUTATHHOM
3ale.
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®OH/]I OHEHOYHBIX CPEJICTB

no AMCIHUIIJIMHE Heoprannyeckas ¥ aHAIMTHYECKAS XUMUS

1. MACIOPT ®OHJIA OHEHOYHBIX CPEJICTB O
JTUCLUIIJIMHE

Heopranunyeckasi 1 aHAJIUTHYECKAST XUMUA

1. KomnereHuuu, (popmMupyemMbie B Iponecce H3y4eHUus JUCIUIINHbBI

Nunexc

DopMyJIMPOBKA KOMIIETEHIIMU

OI1K-2

Crioco0eH HHTEPIPETUPOBATH U OIIEHUBAThH B IPO(ECCUOHATILHON JeITSIIEHOCTH
BIUSHUE HAa (DU3HOJIOTHYECKOE COCTOSTHIUE OPraHu3Ma KHUBOTHBIX TPUPOIHBIX,
COIMATbHO-X035CTBEHHBIX, TCHETUUECKUX U SKOHOMUYECKUX (haKTOPOB

2. Otanbl (hOPMHPOBAHNSI KOMIIETEHIIHN B MIPoIecce OCBOEHH S THCIUIIJINHbBI

| n/n | Pa3nesibl (TeMbl) AUCIUATLIIN- | dopmupyemMbie KOMIETEHIIUU (KOAbI)
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HBI OIIK-2

Crtpoenue BerecTBa +
KommnekcHble coeTMHEHHA +
DHepreTuKka XWMHYECKHX TMpo- +
1IECCOB

Kunernka xuMHueckoi peakiuu +
PactBopsI +
OKHUCIUTEIbHO-BOCCTAHOBH- +
TEJIbHBIC PEAKITHH

XHUMHS 3JIEMEHTOB +
AHamuTHyeckas XUMHS +
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3. Iloka3aTenu, KpUTEPHUHU U CPEACTBA OLCHUBAHUS KOMIIETEHIMIA, GOPMHPYEMBbIX B IIpoLecce U3YUYeHHUS TUCHUIINHBI

IL1anupyembie
pe3yJbTaTbl 00y4YeHust
(moka3zareyiu JOCTHKEHUs
3aIaHHOT0 YPOBHSI 0CBO-
€HMs KOMITeTeHITUH)
HNHaMKaTopbl 10CTHIKe-
HHUSI KOMIIETEHIINH

Kpurepuu oueHnBanusi pe3yJibTaToB 00y4eHUst

Cpencra oLleHUBAHMSA
Ppe3yJIbTaTOB 00y4YeHHsI

HEY/10BJIETB.

YAOBJIETB.

XOpOILIo

OT/IMYHO

IIpomexyrounas
arrecTanms

Texkymit
KOHTPOJIb

OIIK-2 Cnoco0OeH HHTePIPETUPOBATH U OIICHUBATH B TPO()ECCHOHATLHON JISATEIIFHOCTH BIIMSHUE HA PU3NOIOTHICCKOE COCTOSIHAE OPTaHU3Ma KUBOTHBIX MPH-
POJHBIX, COITUAIBHO-X03IUCTBEHHBIX, TEHETUYECKUX U 9KOHOMUYECKHX (PaKTOPOB

OIIK-2.1. ocHOBHEIE TI0-
HATHS U METOIBI XUMUH,
OCHOBHBIE 3aKOHBI HEOP-
TaHNYeCKOU U aHaJIUTH-
YeCKOM XMMHH, KIaCCH-
(buKaIo U CBONCTBA XU-
MHYECKHUX DJIEMEHTOB,
BEIIECTB U COCIUHCHUI.

He3nanue oCHOBHBIX
MOHSATHUI U METOIOB
OCHOBHBIE (pr3nye-
CKHE SIBJICHUS U 3a-
KOHBI MEXaHHUKH;
OCHOBHBIC 3aKOHBI
HEOPraHUYECKOU 1
aHaJIUTHYECKOU XU-
MUH, Kiaccupuka-
IIUIO U CBOIICTBA XHU-
MHYECKUX DIJIEMEH-
TOB, BEIIECTB H CO-
€IUHEHUM.

YacTuuHbIE 3HAHUS
OCHOBHBLIX IOHSITHH U
METOA0B OCHOBHBIE
(bu3UYecKue SABICHUS
¥ 3aKOHBI MEXaHHUKH,
OCHOBHbIE 3aKOHBI
HEOPraHUYECKOU 1
aHAJINTHYECKON XU-
MUH, KJIacCU(UKALIUIO
M CBOMCTBa XMMHYE-
CKHX 3JIEMEHTOB, Be-
IIECTB U COEUHEHUN.

Xopouue 3HaHusA
MOHATUH U METO-
JIOB OCHOBHBIE (U-
3UYECKHUE SIBJICHUSA
M 3aKOHBI MEXaHH-
KW, OCHOBHBIE 3a-
KOHBI HEOpraHu-
YEeCKOM U aHAJIUTHU-
YeCKOM XMMHH,
KJIacCU(UKALUIO U
CBOMCTBa XUMUYeE-
CKHX 3JICMEHTOB,
BEIIECTB U COENTH-
HEHUH.

OTiauyHbIE 3HAHUS IIO-
HATUH ¥ METOIOB
OCHOBHBIE (pU3HUECKUe
SIBJICHUS U 3aKOHBI M€e-
XaHUKH, OCHOBHBIE 3a-
KOHBI HEOPraHU4eCKON
1 aHAJIUTHYECKON XU-
MUH, KJITaCCU(DUKAIIHIO 1
CBOICTBA XUMUYECKHUX
DJIEMEHTOB, BEIIIECTB U
COCTMHEHUN.

OIIK-2.2. Ucmons30Ba-
HHUEC OCHOBHBIX 3JICMCH-
TapHLIX METOO40OB XUMU-
YECKOIr'0 UCCIEI0BAHUI
BEIIECTB U COEUHEHUH.

He ymeert u He roTOB
HCIIOJIb30BATh
OCHOBHBIE 3JIEMEH-
TapHbIE METOJIBI XU-
MHYECKOI0 UCCIE0-
BAaHMSI BEIIECTB U
COCTUHEHUH.

[TocpencTBeHHbIN
YPOBEHDL TOTOBHOCTH U
YMCHUA HCIIOJIB30-
BaTb OCHOBHBIE 3JIe-
MEHTapHbIE METO/bI
XUMHUYECKOI0 Ucce-
JOBAHUA BCIICCTB U
COEMHEHHUI.

Xopowmuil ypoBEeHb
TOTOBHOCTHU U yMe-
HHUs UCIOJIB30BAaTh
OCHOBHBIE DJIEMEH-
TapHbIE METObI
XMMHYECKOI0 UC-
CJIeIOBAHMS BE-
LIECTB U COEIMHE-
HUU.

OTinyHBIA ypOBEHB
TFOTOBHOCTU ¥ YMEHUS
UCII0JIb30BaTh OCHOB-
HBIE JIEMEHTapHbIE Me-
TOJIbl XMMUYECKOI'0 HC-
CJIeZIOBaHUs BELIECTB U
COCTUHEHUH.

ODO:

- Onpoc no Teme 3a-
HSTHS,

- TECTHPOBaHHUE,

- 3aIUTa OTYETOB 110
nmabopaToOpHBIM pabo-
Tam

3D0:

- 3aIUTa OTYETOB 110
1a00paTOPHBIM U
KOHTPOJILHBIM pabo-
Tam

DK3aMeH
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OIIK-2.3. Ilpumenenue
UHCTPYMEHTApHs VIS pe-
HICHUS] XUMUYECKHX 3a-
Jla4; METO/IaMU aHaJInu3a
(bU3HYECKUX SIBJICHUN B
TEXHUYECKUX YCTPO-
CTBax M CUCTEMax; WH-
dbopmarueit o HazHAYe-
HUH U 00JIaCTSIX Ipu-
MEHEHHUS! OCHOBHBIX XU-
MUYECKHX BEUIECTB U UX
COEIUHEHUH.

He Bnaneer uncrpy-
MEHTapueM JUIsl pe-
LICHUSI XUMUYECKUX
3a/1a4; METoAaMu
aHann3a GU3NIECKUX
SIBJICHUW B TEXHUYE-
CKHMX yCTPOMCTBAxX U
cucremax; uHGpop-
Manueil o Ha3Haue-
HUU U 00JIaCTAX MPH-
MEHEHHSI OCHOBHBIX
XUMHUYECKUX Be-
IIECTB U UX COCIU-
HEHMUIA.

ITocpencrBenHoe Bia-
JIHUE UHCTPYyMEHTA-
pueM Uit peieHus
XUMUYECKUX 3a/1a4;
METOJaMH aHaJIn3a
(bUBUYECKUX SIBJICHUIN
B TEXHUYECKUX
YCTPOMCTBAaX U CUCTE-
Max; uHpopmanueit o
Ha3Ha4YeHUH U o0a-
CTSIX IPUMEHEHMS
OCHOBHBIX XUMHYE-
CKHX BEIIECTB U UX
COECIMHEHMI.

Xopoliee BiasieHue
HWHCTPYMEHTapHeM
JUISL PEIICHUS XH-
MUYECKHX 3a]1aY;
METO/IaMHU aHaJIu3a
(bu3nyecKux siBie-
HUW B TEXHUYECKUX
YCTPOMCTBAX U CH-
cTemax; uHpopma-
UeN 0 Ha3HAYEHUH
1 00JIaCTAX TpH-
MEHEHHS] OCHOBHBIX
XUMHYECKHX Be-
LIECTB U UX COEU-
HEHHIA.

O1iM4HOE BlaJIcHUE
WHCTPYMEHTapHeM JJisi
pEIICHUS XUMHUYECKUX
3aJa4; METOJaMH aHa-
nu3a PU3NYECKUX SIB-
JICHUH B TEXHUYECKUX
YCTPOMCTBAaX U CUCTE-
Max; uHpopmanuei o
Ha3HA4YEeHUHU U 00JIaCTIX
MIPUMEHEHHUS OCHOBHBIX
XAMHAYECKHUX BEIIECTB U
UX COCOUHEHUHN.
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4. Kommjiekrt KOHTPOJIbHO-O0LICHOYHBIX CPEACTB 0 TUCHMUILJIMHE
Bonpocsl K 3K3aMeHy
MO0 AUCUUININHE HCO[ZFaHI/ILIeCKa}I " aHAJINTHYICCKAA XUMUWA

1. OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON MOJENIN CTPOEHMSI aToMa. DHEPreTUYeCKUe YpOBHU U

HOJYPOBHM aTOMA; MOPSIOK 3alOJHEHUS AJICKTPOHHBIX 00OJIOUYEK; CIIOCOOBI 3aIUCH HIICK-
TPOHHBIX U SJEKTPOHHO-TpahUIECKUX POpMYII aToMa.

2. KBanToBsIe uncna, ux 3HadeHue, Guznueckuii cMmpicia. [Ipuanun [Taynu. [IpuHnun HanMeHb-

=~ w

BN B Y |

men sHeprun. [Ipasuna XyHnna.

. CoBpemeHHasi (OpMYJIHPOBKA TIEPHUOJMUECKOTO 3aKOHA U CTPYKTYpa MEPHOJANIESCKON CHCTe-

Mbl .. MenneneeBa. [lepruoaquyHOCTs U3MEHEHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTUU
WOHU3AIUH, CPOJCTBA K BJIEKTPOHY, JIEKTPOOTPULIATEIHLHOCTH, PAIMYCOB; MEPUOIUYECCKUN
XapakTep U3MEHEHUSI XUMUYECKUX CBOMCTB M0 IpyIaM, NepuoaaMm.

. Tumer n XapaKTEPUCTHUKHU XHUMHYECKOU CBSI3U: SJICKTPUYCCKUE NUIIOJIbHBIC MOMCHTBI, CTCIICHD

HMOHHOCTH, HaHpaBHeHHOCTL N HAaCbIIICHHOCTBD, 3Hepr1/1;1 1 JJINHA CBSs3U. I/IOHHaH CBiA3b U €€
CBOICTBA.

. KoBasienTHas cBs3b U ee cBoiicTBa. MexaHu3Mbl 00pa30BaHUS M TUIBI KOBAJICHTHOM CBSI3H.
. 'eomeTprueckoe CTpOEHUE MOJIEKYIL. G- U M-CBSI3U, TUIIBI THOPUAM3ALINN.

. Meramnnueckas cBa3b. THIIBI KPUCTAIIIMYECKUX peIIETOK. BogopoaHas cBs3b.

. Kommiekcubie coequnenus. OcHOBHBIE ToJIoXkeHUs Teopun Bepuepa. Knaccuduxarus

KOMIUIEKCHBIX coelMHeHn. HoMeHknaTypa, 1ucconuanys KOMILUIEKCHBIX COCIMHEHUM.
KoncTanTa HECTOMKOCTH KOMILJIEKCA.

9. [loHsATHe O BHYTpEHHEW 3HEPTUH, SHTAIBIINHU, SHTPONUH. TernsoBbie FPPEKTH XUMHUECKUX

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

peaknuii. 3akoH ['ecca u cnenacTBue u3 Hero. Tersora (dHTaIbNUs) oOpazoanus. CBoOOA-
Has sHeprust [ m66ca. HanpapieHne XMMUYECKUX peakLuil.

Kuneruka xumuueckoi peakiuu. @akTopel, BIUSIONME Ha CKOPOCTh XUMUYECKOM pEaKIIUK B
TOMOTEHHBIX U T€TEPOTCHHBIX CUCTeMaX. 3aKoH JAeicTBytonux Macc. [IpaBuno Bant-I'odda.
Kartanu3 u karanuzaTopsl.

Xumudeckoe paBHoBecre. KoHcTanTa paBHOBecHs. DaKTOPHI, BIUSIONINE HA CMEIIICHUE XH-
Muueckoro pasHosecus. [Ipuanun Jle-Ilarense.

OO01mas xapakTepucTHKa pacTBOPOB. XUMHUYECKast TEOpHUsi pacTBOPOB. CIIOCOOBI BEIPAKEHUS
KOHIEHTPALUU PacTBOPOB: MAccoBast 10Jisl, MOJISIPHOCTh, MOJISUIBHOCTh, HOPMaJIbHOCTb.
PacTBOpHMOCTb. 3aBUCUMOCTH PACTBOPHUMOCTH TBEP/IBIX BELIECTB U ra30B OT TEMIEPATYPHI.
HaceitienHbie, HeHACHITIIEHHBIE pacTBOPHI. COJBBATHI, THIPATHI, KPHCTAIIOTHIPATHI.
PactBopb! 251eKkTposinToB. CUIIbHBIE U Clla0ble 3IEKTPOIUTHI. TeopHs JIeKTPOIUTHIECKOM
nuccormanuu Appeanyca. CTeneHpb 1 KOHCTaHTa Aucconuanui. BomopoaHsiil moka3ares.
I'mpponus comnent.

OO6mme cBoicTBa pa3zdaBICHHBIX pacTBOPOB. [loHMKEHNE TaBIeHNUS HACBHIIIIEHHOTO TIapa HaJl
pactBopoM. 3akoH Payns. [ToHmkenue TemmnepaTypsl 3aMep3aHusl U TOBBIIIICHHE TeMIIeparTy-
pbI kuneHus pactsopa. Ocmoc. OcMoTHueckoe napneHue. 3akoH Baut-I'odda.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHBIE peakiuy. CTerneHb OKUCIIEHUs, OKUCIUTEIN M BOCCTa-
HOBHTEJIA; METO/bI COCTaBJICHUSI YPaBHEHUI OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIIHA.
Knaccugukarus OBP.

Oco0EeHHOCTH CTPOEHUST aTOMOB, CITOCOOBI TIOJTYYEHHSI, CBOMCTBA S-2JIEMEHTOB U UX COCIHHE-
HUU.

Oco0eHHOCTH CTPOEHHUSI aTOMOB, CIIOCOOBI MOJyYEHUs, CBOMCTBA P-3JIEMEHTOB U HUX COEIU-
HEHMUI.

Oco0eHHOCTH CTPOEHHUSI aTOMOB, CIIOCOOBI MOJyueHUs, CBOMCTBA d-3JIEMEHTOB U UX COEIU-
HEHMUI.

[Ipeamet u 3a7a4n aHATUTUYECKONW XUMUU. Kimaccu(uKaIuys METO0B aHAIIHA3A.
KauecTBeHHBII 1 KOJIMYECTBEHHBIN aHAIIN3.

Xumuueckue u (HU3NKO-XUMHUECKUE METO/IbI aHATN3A.
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CEBEPO-KABKA3CKAA I'OCYIAPCTBEHHAA AKAJIEMUA

Kadenpa OOmienHKKEeHEPHBIX U €CTECTBCHHOHAYYHBIX JIUCITUIIINH

20 -20  yueOHBbI roa

IK3aMeHAINOHHBIN Omjiet Ne 1

10 AUCIHUITIINHEC HGOpFaHI/ILICCKaH U aHAJIUTHYCCKAA XUMUA

1U1st o0yJaronuxcs mo cneruanbHoct 36.05.01 Berepunapus

. OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOW MOJIEIN CTPOCHUS aTOMa. DHEp-
FeTUYECKUE YPOBHU U MOJYPOBHU aTOMa; MOPSJIOK 3aMOJHEHHS JIEK-
TPOHHBIX 000JIOYEK; CHOCOOBI 3aMUCHU AJIEKTPOHHBIX M JJICKTPOHHO-

rpaduydeckux GopMys aToma.

2. JlonuiuTe ypaBHEHUS peaklUii B MOJICKYJISIPHOU OpMe Y HAITUIITUTE

MX B MOJIHOM M COKpaIlleHHOM MOHHBIX (hopMax:
1) CU(OH)2 + HNO3 —
2) FCC13 + B&(OH)g —

3. CocTaBbTe ypaBHEHUS TUIPOIIN3a COJer, ykaxxuTe pH cpensbr:

— Na,S;
— FG(NO3)2.

Hokymosa JI. I11.

3aBeayronui kageapon
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Keiic-3aganusa

10 JUCOUIIINHE HeOpFaHI/ILICCKaH Y AaHAJINTUYCCKAA XUMUWA

Keiic-3aganne Ne 1 «Kinacchl HeOpraHu4ecKkux coeinHeHU

Omnpbit. [ToyueHue cpeaHux coJiei

a) PeakTuBbl: pacTBOp XJyopuzaa Oapus 1 H., pacTBop cynbdara HaTpus 1 H., TpoOupka

Hanuts B npoOupky 3-4 karm pacTBopa xjopuaa 0apusi, 100aBUTh 3-4 Karim pacTBopa
cyab(arta U HaTpHsl.

0) PeakTuBbl: pacTBOp cynbdarta Meau 1 H., IUHK METAJUTMYECKUH, IPOOUpPKa

Hanute B mpobupky 3-4 xarum pacTBopa cynbharta Meau, OpOCUTh KyCOUeK ITMHKA.

B) PeakTMBBI: HACHIIIIEHHBIN pacTBOP THIPOKCHUIA KaIbIus, okcu yriaepoaa (IV), anmapar
Kurnma

Hamute B mpobupky 10 1/3 o6bema pacTBopa rHAPOKCHIA KaTbIs (M3BECTKOBAs BOJIA) U
IIPOIYCTUTh Yepe3 Hero okcua yraepoaa (IV) (yrnexucnsiii raz) u3 annapara Kumnna no nossie-
HUS MYTH.

3ananme. 3anuch JaAHHBIX ONbITA.

1) OT™MeTbTe U3MEHEHUS B TPOOUPKaX B XOJI€ MPOBEACHUS OIBITOB.

2) Hannmre ypaBHEHHsI XUMUYECKUX PEAKIIHA, TPOTEKAIONINX B IPOOUPKAX.

3) [Tox xaxxa0i U3 peakIuil yKaXuTe MpU3HaK peakiuu (HarmpuMep, Oelblil ocamok, odec-
L[BEYMBAHUE U T.II.)

4) HazoBute Bce MpOAYKTHI peakliiu, 32 UICKIIOUEHUEM BOJIbI.

5) ChopmynupyiiTe BHIBO: PEaKIUIMHU MEXITY KAaKUMH KJIAaCCAMU HEOPTaHMYECKUX COCIH-
HEHUI MOXHO MOJIy4YUTh CPETHUE COIH ?

Keiic-3apanue Ne 2 «Xumuuyeckoe paBHOBecHe U KHHETHKA»

OnpIT. 3aBUCMMOCTBH CKOPOCTH PEAKIMH 0T KOHIEHTPALMH Pearupylonux BenecTs

PeakTuBbI H 000py10BaHNE: PACTBOP CEPHON KUCIOTHI 2 H., PACTBOP THOCYJIb(haTa HATPHUS
(Na2S203) 11., mucTuiniupoBaHHas BOJIA, YETHIPE MEPHBIC POOUPKH, KaIleIbHUIIBI WX THIIET-
KM, CEKYHJIOMEP

Tuocynbdar HATpUs pearupyer ¢ CepHON KUCIOTOH 0 CIeIyI0IeMy YPaBHEHUIO PEAKIIUU:

Na2S203 + H2S04 = Na2S04 + 502 + H20 + S|

[Ipu3HakoMm npoTekarouieil peakuu sSBIsSETCsl 00pa30BaHNE MYTH IIPU BBINIAJIEHUN CEPHI B
0CaJIoK.

Jnist ipoBeieHust OTBITa B YEThIpeX MPOOUPKaX MPUTOTOBBTE paBHBIE 00BEMBI PACTBOPOB
THOCYJIb(aTa HATPUS PA3IUYHON KOHIIEHTPAINH, JIJIs1 ’TOTO BHECUTE B IPoOUpKH 4, 6, 8 u 12
Karesb THOCYJIb(aTa u 1oBeuTe 00beM B Mpodupkax 10 12 kamens 100aBUB B KaKIYIO BONY,
KaK yKa3aHo B Ta0miwuie 1.

3arem B 1-10 mpoOHpKy n00aBbTe | KA cepHOM KUCIOTHI, OTHOBPEMEHHO BKIIIOYUB CE-
kyHaomep. [Ipocnennre, 4ToObI Karuisd He ToMaja Ha CTEHKU IPOOUPKH.

Kak TompK0 MOsIBUTCS MYTh, BBIKIIOUMTE CEKYHIOMED U 3aHECUTE pe3yiibTaTa B Ta0uuiry 1.

[ToBTOpHTE OMBIT € 2, 3 U 4-if MpoOUpKamu.

3aganue. 3anuch JAHHBIX ONBITA.

1) 3anecute B Tabyuiry |1 naHHBIE, TPOBEICHHBIX UCCIICIOBAHUN

Ta6nuua 1- JlaHable OnbiTa

Ne KonnuectBo xamenb Oo61ee | OTHOCHUTEIE- Bpewms OTHOCUTEIE-

npodup- | Pacteop | H2 | PacTBo | YMCIIO | Hasi KOHIEH- MOsIBJIC- Has CKOPOCTh

KU Na2S20 | O P Karelypb | Tparusi. HUS MyTH, | peakuuu 1/,
3 H2S04 |, Na2S203, t, cex cek.-1
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Voom. | CorH.

1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunTaiiTe OTHOCUTENIBHYIO IPAKTHUECKYIO CKOPOCTh PEAKIIUN I KayKIOTO CIydast
(1/t), 3Hast Bpems peakiuu. 3aHecuTe B Ta0auIty 1.

3) PaccunraiiTe OTHOCUTEIBHYIO KOHLIEHTPALIMIO THOCYIb(aTa: MpUHUMask KOHIIEHTPALIUIO
B nepBoii mpodupke ¢ 4-g kamwsamu CotH = 1, ¢ 6-10 kamsimu — CotH = 1,5 u 1.71. 3aHecure naH-
HBIE B Tabnuity 1.

4) [MocTpoiite rpaduk 3aBUCUMOCTH OTHOCUTENIbHOM MPAKTUYECKON CKOPOCTH PEaKIIMU OT
OTHOCHUTEJIbHOM KOHIIEHTPALMU THOCYIb(aTa HaTpus, OTKJIaAbIBast 3HaueHus 1/t ya ocu X u
CotH.yaocu Y.

5) ChopmynupyiiTe BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPAL[MH THOCYJIb-
(daTa HaTpUs NPU JAHHBIX YCIOBUSX.

Keiic-3apanue Ne 3 «PacTBOpBI 2JIEKTPOJIUTOB

OnbIT. XapakTep AMCCONMANMHI THIPOKCHIOB

IMosyyeHne ruipoKcuaa MarHus.

PeaxkTHBBI: pacTBOp XJIOpUAA Maruus 1 H., pacTBOp ruaApokcuaa HaTpus 1 H., pacTBOp co-
JITHOM KUCIIOTHI | H.

B nBe npo6upku BBecTH 10 5-6 Kanenb 1 H. pacTBopa Xj10puja Maruus U 100aBUTh B KaXK-
Jyto 1o 5-6 kanenb |H. pacTBOpa rUAPOKCUAA HATPHUSL.

B nepByto npoOupky k ocaaky n06aButh 8-10 kanenb 1 H. pacTBOpa COJIIHOM KUCIOTHI, a B
npyryto 8-10 xanens 1 H. pacTBOpa rUAPOKCUIA HATPHUSL.

3amanue. 3anuch JaHHBIX ONBITA

1) Kakue npusnaku peakuuii Bel Habmonaere ? B kakoM citydae HabIt01aeTcsi pacTBOpe-
HHe ocagka?

2) Hanumure MoJieKyJIsIpHbIE 1 HOHHO-MOJIEKYJIIPHbIE YPaBHEHUS PEAKINH:

HOJIY4YEeHHUs TUAPOKCHUIA MarHHUS;

TUIPOKCHU/Ia MarHusl ¢ COJITHOM KUCIIOTOH,

THJIPOKCUa MarHus ¢ F’UJIPOKCUAOM HATPHUSL.

Kaxas peakuus ve uzner ?

3) KakoB xapaktep JUCCOIMALMU THAPOKCHIA MarHua? 3aluIlnTe ypaBHEHUE JUCCOIMA-
IIUH THIPOKCHIA MarHUsI.

Keiic-3aganue Ne 4 «OCHOBBI 3J1eKTPOXUMHUID)

OnpiT. IIlUHKOBO-MeHBII raJibBaHUYECKUI 3J1eMeHT

IIpudops! u peaktusbl: pactBopbl: CuSO4, 1 v, ZnSO4, 1 1, KC1 (Hac.); anekTpoabl —
IIMHKOBBIA U MEJTHBII; BOJIBTMETP; CTaKaHbl BMECTUMOCTBIO 200 M1, MOJIOCKH (GUIBTPOBAIBHON
Oymaru.

CobuparoT rarbBaHUYECKUH 2JIEMEHT: B OJMH cTakaH HanuBatoT 100 M pacTBOpa conu
LIMHKa, B Apyroil — 100 M1 conu Meau, COEAUHSAIOT UX 3JIEKTPOIUTHUECKUM KIIFOUOM (ITOJIOCKU
¢bunbTpoBaNIbHOM OyMaru, CMOYEHHbIE PACTBOPOM XJIopua Kanus). B pacTBopsI coseit omyc-
KarOT COOTBETCTBYIOIINE UM 3JIEKTPOAbl. BO BHEIIHEH 11E1H TaJIbBAHUYECKOTO JIEMEHTa COeIU-
HSIOT AJIEKTPOJIBI ¢ BoibTMeTpoM. [Ipu noaxmmouennu npubopa HEOOXOAUMO CTPOTO COOII0IAThH
MOJISIPHOCTb.

3amanue. 3anuch JaHHBIX ONBITA.

1) 3adukcupyiite mokazanus BoabTMeTpa: Edaktny = B,

2) PaccuuraiiTe TeOpeTHUECKU HANPSHKEHUE TajbBAHUUECKOTO AJIEMEHTA, MOJIb3YsICh 3HaUe-
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HUSIMH CTaHJIAPTHBIX 3JEKTPOIHBIX MoTeHIanos Eteop = B,

3) Beruncnute KIIJ[ n3ygaemoro ransBanunyeckoro snementa: KIIJ =
Edaxt./Eteop.-100%.

4) N300pa3zute cxemy TralbBAHUIECKOTO DJIEMEHTA.

5) Hamumute ypaBHEHUs peakifii, MPOTEKAOIUX Ha JIEKTPOJaxX TajJbBaHUYECKOIo dJie-
MEHTa, 1 CyMMapHOE YpaBHEHUE XUMHUYECKON PEaKIuH, B Pe3yIbTaTe KOTOPOI BO3HUKAET DIICK-
TPUYECKHUI TOK B TAHHOM 3JIEMEHTE.

Keiic-3aganne Ne S « Koppo3us n 3amura MeTalJIoB U CILUIABOB)

OmnbiT. Koppo3usi ciiiaBoB MeTal10B

HccnenoBanue MexaHu3Ma pasjJMYHbIX BHI0B KOPPO3HH METAJJIOB

PeakTuBBI U MaTepuasbl: IUHKOBAsI U ME/IHAs IUIACTHUHBI C 3a)KUMOM; 2 H pacTBOp
H2S04, nuctunnupoBanHas Boja.

3anoHUTh CTakaH Ha 2/3 pacTBOPOM CEPHON KHCIIOTHI.

OnycTUTh B pPacTBOP LIMHKOBYIO U ME/IHYIO IJIACTUHBI, CIIE/Is, YTOOBI IUIACTUHBI HE KOH-
TaKTUPOBAJIU APYT C ApYroM. 3aQUKCUPOBAThH BbIIEICHHE BOAOPO/Ia HA OAHON U3 IUIACTHH.

CoemHHUTD ¢ MOMOIIBIO 3KMMa LIMHKOBYIO U MEJIHYIO IIJIACTUHBI, CJIe/isl, YTOOBI IUIACTHHBI
KOHTaKTUPOBaJIH JIpyr ¢ apyroM. Yro nusamenusnocs? [Touemy?

3aganue. 3anuch JAHHBIX ONBITA.

1) Cnenaiite BBIBOJIBL, I/I€ YKQXKUTE MEXaHU3M KOPPO3HH METallla B Pa3HbIX CIydasx: Mpu
3aMKHYTOM U Pa30MKHYTOH LIETIH FaJIbBAHUYECKOTO 3JIEMEHTA.

2) Hanumure cxeMy KOppO3UH LIMHKA B IPUCYTCTBUU MEIU B KUCIIOTE.

Keiic-3apanue Ne 6 «Xumus BSZKYIIMX BelIeCTB»

Onbit. UnenTndukanns Ka4eCTBEHHOI0 COCTaBA MOPTJIAHALIEMEHTAa H PeaKIUH Cpe-
AbI €ero pacTBopa

PeakTHBBI: NOPTIAHIIEMEHT, JUCTUIMPOBaHHAs BOJ1a, (peHondranenH, 1 H. pacTBOp
Na2CO3

O0opynoBanme: NpoOUpPKH, CTEKIISIHHAS MMaJ0YKa, MUIEeTKa, HEHTpUdyra

B npoOupky HachklnbTe Ha KOHUMKE LINATeNs NOPTIIaHAIEMEHTa U J00aBbTe 5 M1 BOJbL. B
TEUYEHHUE 5 MMH. SHEPTUYHO BCTPSIXUBAITE COAEPKUMOE MPOOUPKH, 3aTeM AalTe OTCTOATHCS 15
MUH. WK OTHeHTpUdyrupyiite. LlenTpudyraT (BepXHUIA CIIOH KUAKOCTH) OTOSPUTE MTPHU TOMO-
M TUMETKU B 2 IpOOUPKH, B OJIHY 00aBbTe 2 KaruiM (heHoa(TaIeHHa B APYryto 5 Kamnenb | H.
Na2CO3.

3adanue. Coenaitme 3anucv OAHHBLIX ONBIMA.

1) CocTaBbTe MOJIEKYJIIPHOE M HOHHOE YPAaBHEHHS TUIPOJIN3a OPTOCHIIMKATA KaIbIus 1o 1-
U CTYIIEHU

2) YKaxxuTe Kakue MpoAyKThI THAPOJIN3a ObUIH OOHAPYIKEHBI TIPU TIOMOIIH PEAKINK (HEeHOI-
¢dTanenHa u nNpyu B3aUMOAECHCTBUH ¢ KapOOHATOM HATPHs, YKAKUTE MPU3HAKU PEAKIHH

3) CocTaBbTe MOJIEKYJISIPHOE M HOHHOE YPAaBHEHHS 00pa30BaHUsI OCaJKa MPHU J00ABICHUN K
neHtpudyrary Na2CO3
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Bonpocel 1j1s1 codeceqoBaHus

10 JUCOUILINHE HeOpFaHI/ILICCKaH Y AaHAJINTUYCCKAA XUMUWA

Tema: OcHOBHBIE KJ1aCChl HEOPTAHUYECKOM XUMUH

1. Jaiite popMyIupOBKY NOHSITUIA OKCUAOB: a) KUCIOTHOTO;

0) OCHOBHOTO; B) aM()OTEpHOTO.

[IpuBeauTe nmpuMepsl OKCUIOB: @) KUCIOTHBIX; 0) OCHOBHBIX; B) aM()OTEPHBIX; I') HECOJIE00-
pasyronux (0e3pa3InyHbIX).

2. Hamumure dbopmyibl aHTHApUAOB yKkazanHbix kucnot: H,SO,4, H3;BOs3, H,P,05, HCIO,
HMI’IO4.

3. BriBenute (QopMysbl KHUCIOTHBIX OKCHIOB W3 Gopmyn cieayrommx kuciaor: HNO,,
HzMIlO4, H3PO4, HNO3, H3BO3.

4. Hanumure GopMyibl OKCUIO0B, KOTOPbIE MOKHO TOJIYYUTh, pa3iiaras HarpeBaHUEM Clie-
JYIOIINE THIAPOKCHIBI: LiOH, Cu(OH);, H3AsO4, Cr(OH)s, H,Si03, H,SO,.

5. Hanummure ypaBHEHHS peakiMil MEXKy CIEAYIOIMMHA OKCUIAMH:

a) OKCU KaibIus U okcun azota (V);

6) oxcun cepsl (VI) u okenn meau (11);

B) okcua hocdopa (V) u okcua Kamus;

r) okcuy xenesa (III) u okcun kpemuus (IV).

6. Kakue u3 cneayromux BeuecTs 0yayT pearupoBaTh ¢ okcuioM azota (V): Ca(OH),;
HQSO4; Mng, KzO; HQO; SOZ‘)

7. Haiite GpopMyJIHpOBKY MOHATUH KUCIOT. IIpuBeauTe npumepsl 6€CKUCIOPOAOCOAEpKA-
IIUX KHUCTIOT.

8. IlpuBenute mpuMepbl KMCIOT: a) OMHOOCHOBHBIX; 0)/1ByXOCHOBHBIX; B) TPEXOCHOBHBIX.

9. UYto Takoe ocHoBanue? [IpuBeaute npuMepsl paCTBOPUMBIX U HEPACTBOPUMBIX OCHOBA-
HUU.

10.Kakue BeliecTBa Ha3bIBatOT COISIMU?

Tema: KommiekcHbIe coeIMHEHUS

1. Kakue coenmuHeHUs: Ha3bIBAIOTCS KOMITJICKCHBIMHE?

2. Kakwie MOJICKYJIbI 1 MOHBI MOTYT SIBJISITHCS JIMTAH/IaMU B KOMIUICKCHBIX COCJTMHCHUSX ?

3. HazoBute coequnenus: [Ni(NH;3)6]SO4, [Ag(NH;3),]NO3, [Zn(H,0)4]SO4, [Cr(H,0)6]Cls,
K;[Fe(CN)g], Naz[Ag(S,03),]. Hanumute ypaBHEHUS AUCCOLMALIMH STUX COCTUHEHUM B BOJIHBIX
pacTBopax.

4. Hanummre KOHCTaHTHI YCTOMYMBOCTH BBITICTICPECUHCIICHHBIX KOMIUICKCHBIX HOHOB.

5. TlpuBeaute mpuUMeEpbI peaKiiyii, KOTOPbIE CIOCOOHBI PA3PYIIUTh BHIIICIICPEYHCICHHBIC
KOMIUICKCHBIC HOHBI.

6. Ompenenure 3apsi)i KOMILICKCHOTO MOHA, KOOPJMHAIIMOHHOE YKHCIIO U CTEIECHb OKHCIIC-
HUA KomIuiekcooOpaszoBarensi B coenuHeHusx: Ky[Fe(CN)g]; Na[Ag(NO,),]; Kjy[MoFs];
[CI‘(Hzo)z(NH3)3C1]Clz

7. Ompenenute 3apsii KOMIDICKCHOTO MOHA, KOOPJAWHAIIMOHHOE YHCIIO M CTEIECHb OKHUCIIC-
HUA KomruiekcooOpazoBatens B coeauHeHHsX: [Cu(NH;3)4]SO4; Kj[PtClg]; K[Ag(CN),J;
Rb[SbBry].

8. Ompenenure 3apsi)i KOMILIEKCHOTO MOHA, KOOPJMHAIIMOHHOE YKHCIIO U CTETIEHb OKHCIIC-
HUs KoMmIutekcoodpazoBatens B coeuHeHusx: K[SbClg]; Na[Sb(S04),]; K4[Fe(CN)s]; Ky[TiClg];
Ko[Hgls].

Tema: KuneTuka XuMU4eCKOi peakiumn
1. UTto Takoe roMoreHHas U reTeporeHHast peakiuuu?
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[IpuBectu npumepsl

2. Yto Takoe CKOpOCTh XMMUYECKOUN peakuunu? Yem nu3MepseTcsi CKOPOCTh XUMUYECKUX pe-
akiuit? Kakue hakTopsl BAUSIOT HA CKOPOCTh XUMUYECKUX PEaKIInii?

3. ChopmynupyiTe 3aKOH JCHUCTBUS MACC U IPUBEIUTE €T0 MATEMATUUIECKOE BEIPAKECHHE.

4. Yro Ha3bpIBaeTCS KOHCTAHTON CKOPOCTH XUMUYECKOW PEAKIINHN U KaKOB (PU3UIECKUIT
CMBICJT 3TOM BEJTMYUHBI?

5. Hanumure BoIpakeHUE 3aKOHA JEUCTBUS MACC IS PEAKLIMIA:

2NaOH + HZSO4 = Nast4 + 2H20

CaO + CO, = CaCOx;

Nz + 3H2 = 2NH3

6. Yro takoe katanu3? Karanuzarop? B yem npuHuun neicTBus Katanusaropa?

7. Kakue peakuuu Ha3pIBaloT oOpatuMbiMu? [IpuBenute npumepsl.

8. UeMy paBHaA KOHCTaHTa paBHOBeCHsl 00paTUMOM peakiuu?

9. Chopmynupyiite npunnui Jle-1llaTense.

Tema: PacTBOpsI

1. Kakue criocoObl BeIpa)Ke€HHsI KOHLIEHTPALUU PacTBOPa CYLIECTBYIOT?

2. Yro Takoe TUTp pacTBopa? Yem OH OTIIMYAETCS OT MIIOTHOCTHU?

3. B kakux equHHUIAX BbIpaXKaeTcs MaccoBasi 10JIsl, MOJIIpHAasi, MOJISUIbHAsL KOHLEHTPALluU
pacTtBopa, TUTp?

4. [l yero NpUMEHsSETCsl METOJ] KUCIIOTHO-OCHOBHOT'O TUTPOBAHUSA?

5. Kakne BemecTBa Hellb3s1 HCIIOJIB30BATh JJIs IPUTOTOBIIEHUS CTaHJAPTHBIX PACTBOPOB B
KHCJIOTHO-OCHOBHOM TUTpoBaHuu? [louemy?

6. Hanumvre ypaBHEHUE peakliy CUIIbHON KUCIIOTHI € COJIBIO C1a00i KUCIIOTHI B MOJIEKY-
JIIPHOM, MIOHHOM U COKPAILIEHHOM MOHOM BHJE.

7. UTO Takoe ®KEeCTKOCTh BObI? B Kaknx eIuHUIIaX OHA BBIpAkKaeTCs?

Tema: OKHCIANTEIBLHO-BOCCTAHOBHUTE/IbHbIE PEAKIMHU

1. YTo Takoe OKUCIUTEINb, BOCCTAHOBUTEIIb, CTETIEHb OKUCIICHHA?

2. MoryT 11 JaHHbBIE BEIIECTBA MPOSBIIATH B PeaKIUsAX cBoiicTBa okuciautens: Mg, HNO,,
HCIO, S, Cr,05 , KOH? IIpuBeauTe npuMeps! peakuui.

3. IlpuBenute 3 mpuMepa BEIIECTB, NPOSBISIONINX KaK CBOWCTBA OKUCIIUTENS, TaK U
BOCCTaHOBUTEIS.

4. MOHO JT1 OKUCITHTE HOHBI Fe?” XJ10poM B cTanaapTHble ycinoBusax? B 060CcHOBaHUM OT-
BETa IIPUBEIUTE CTAHJAPTHBIE TOTEHIIMAIIBI [TOJTyPEaKIIHH.

5. MOHO JI OKHCJIUTh HOHBI Fe" mooM B cTanmapTHBIX ycnoBusx? B 060cHOBaHMY OT-
BETa IIPUBEIUTE CTAHJAPTHBIE TOTCHIMAIIBI ITOJTyPEaKIIHH.
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KoMmnJjieKT TeCTOBBIX 3aJaHUM

10 JUCOUILINHE HeO[H‘aHI/I‘-ICCKaH Y AaHAJINTUYCCKAA XUMUWA

OIIK -2

TECT Ne 1

I.Ctpoenune atoma. KBanToBBI€ YncJIA.
CTpoeHue 3J1eKTPOHHBIX 000/1049€K ATOMOB.

3ananue 1 OrHAKOBOE YKCIIO 3JEKTPOHOB COAEPIKAT YaCTHIIBI
1) APt u N3~

2) Ca2+ n Cl5+
3) 8% u ClI™

4) N3~— u P3~

3aganue 2 Boicuivii OKCH/I DJIEMEHTA € 3JIEKTPOHHON KOH(HUTYyparieit 15*25%2p°3s”3p°
1) 9205

2) 903

3) 9207

4) 904

1522s22p°©3s

2% 6
3ananue 3 DIeKTpOHHAS KOHPUTYpaLIUS 9P cooTBETCTBYET YacTHUIlE

1St
2) P

3aganue 4 DICKTPOHHYIO KOH(UTYPAIMIO0 HHEPTHOTO ra3a UMEEeT HOH
3+

1) Fe

2) C1™

3) Cu?t

4) F\e2+

3aganue 5 Kakue nBa aToma MMEIOT OAMHAKOBOE YHUCIIO S—3JIEKTPOHOB B OCHOBHOM COCTOSIHUU?
HNauK

2)Clu Na
3)Clu Fe
4)PI/IC1

3aganue 6 OIMHAKOBOE YMCIIO DJIEKTPOHOB COJICPIKAT YACTHIIBI
A13+ N3—
1) u
2) Ca2+I/I Clt+s
0 _
3)S 1 Cl
3 _

3aganme 7 Kakas s/eKTpoHHas KOH(Urypaius COOTBETCTBYET pAacIlpelleIeHUI0 BaJICHTHBIX

AJIEKTPOHOB B aTOMe Xpoma?
1) 3d*4s?

2) 3s3p"
3) 3d°4s!
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4) 4824p6

3aganue 8 AToMy aproHa B OCHOBHOM COCTOSIHUU COOTBETCTBYET 3JIEKTPOHHAs KOH(MUTYpaIus
YaCTHIIBI

1)S*
2) Zn?t
3 Sit+
4) Seo

II.ITepuoauyeckuii 3aKoH U cucrema d1eMenToB /.. Menaeneesa.

3aganue 1 CxoaHy0 KOHOUTYpAIUIO BHEITHETO YHEPTETHIESCKOTO YPOBHS UMEIOT aTOMBI P 1
1) Ar

2) Al

3)Cl

4) N

3ananme 2 Jlerue Bcero nNpucoequHsET 3JIEKTPOHBI ATOM
1) cepbr

2) xyopa

3) cenena

4) 6poma

3aganue 3 B kakoM psly XMMHYECKHE 3JIEMEHTBI PACIIOIOKEHBI B TIOPSIKE YMEHBIICHHUS WX
aTOMHOT0 pajuyca?

1) C — B — Be

)P — S — (I

3)Si— Al — Mg

4HF — O — N

3ananune 4 CXonHyI0 KOH(UTYPALUIO BHEIIHETO YHEPreTUYECKOTO YPOBHS MMEIOT aTOMBI Mar-
HUS U

1) kanmprus

2) xpoma

3) kpeMHHS

4) amoMUHUS

3analme 5 B kakom pAay XUMHUYCCKUEC 3JIEMCHTBI PACIIOJIOKEHBI B IMMOPAAKE BO3paCTaHUA IJICK-
TPOOTPULATEIBHOCTH?

DO, N, C

2) Be, Mg, Ca

3)N, P, As

4) As, Se, Br

3ananune 6 Hemerammnueckue cBoiicTBa HanboOsIee BHIPAKEHBI Y
1) xpemHus

2) kucnopoaa

3) 6opa

4) cepol

3aganue 7 Xapakrep OKCUIOB B Py
LiQO — BeO — B203

U3MEHSETCS OT
1) OCHOBHOTO K KUCIIOTHOMY

2) OCHOBHOTO K aM(poTepHOMY
3) ambOTEepHOTr0 K KUCIOTHOMY
4) KUCJIOTHOTO K OCHOBHOMY

33}13]—[“6 8 B kakom pAay XUMHYCCKHEC 3JICMCHTBI PACIIOJIOXKCHBI B IOPAAKC BO3pAaCTaHUSA HMX

31



aTOMHOTO0 pajuyca?
1)Li, Be, B, C
2) P, S, Cl, Ar
3)Sb, As, P, N
4)F, CI, Br, I

OrBeT: 2

2

OtrBer: 1

1
III.XumMuueckasi CBA3b.

232

318

3analme 1 KoBanenrnas MMoJsIpHasA CBA3b XapaKTCpHA JJIA KaXXKA0I'o U3 IBYX BCIICCTB!

1) yriexucnoro ra3a u cepoBoAopoa
2) a30Ta 1 aMMHaKa

3) XJIOPOBOIOPOJIA U XJIOPUJIA HATPUS
4) okcujla JIUTHSL U TUAPOKCHUJIA JINTHSI

3aganue 2 YKaxxure BELIECTBO, B KOTOPOM KHUCIOPO] 00pa3yeT HOHHBIE CBSI3H.
1) o30H

2) okcuj KaJblius

3) yrieKkucIbIi ra3

4) Bona

3aI[aHI/Ie 3 BeH.IeCTBa TOJILKO C KOBaJEHTHOM HOHﬂpHOﬁ CBA3BIO YKa3aHbI B pAAY:
]) CaFg, Nags, No

2) P4, FeCl3, NHj3

3) SiF4, HF, HsS

4) NaCl, LiQO, SO

3aganue 4 BoopoaHas cBsI3b XapaKTepHa JUIs
1) ankaHOB

2) apeHoB

3) ciupToB

4) aIKUHOB

SaHaHne 5 COCI[I/IHCHI/ISI C KOBaJICHTHOH HCHOHHpHOﬁ CBA3bIO PACIOJIOKCHBI B PAOY:
1) 027 C12a H2

2) HCI, NQ, F2

3) 037 P47 HQO

4) NH3, Sg, NaF

3aganue 6 XuMmuueckas CBA3b MEXIY MOJIEKYJIaMH BOJIbI
1) BogopoaHast

2) noHHas

3) KoBaJIeHTHAas MOJsIpHAas

4) KOBaJICHTHAs! HEMOJIApHAs

3ananme 7 CoelMHEHUS] C MOHHOM CBSI3bIO PACIIONIOXKEHBI B PSIY:
1) F,, KCl, NO,, NH;
2) NH,4CI, LiBr, CaO, BaF,
3) CaF,, CaSO4 H,O, NH4F
4) NaNOs, HF, NF;,Zn0O
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3aganue 8 BemecTBoM ¢ KOBaJIEHTHON HENOJISIPHOM CBS3BIO SIBIISIETCS:

1) aMMHaK
2) CEpOBOIOPOL
3) okcu cepsl (VI

4) oenblil pochop

IV. Kuaaccel HeopraHM4ecKux coeIMHEeHUI.

3aganme 1 cDOpM}’J’II:I KHUCJIOTBI, OCHOBaHHA W OCHOBHOI'O OKCHIA ITOCICOOBATCIBbHO YKa3aHbl B
pany:

1) NaQSiOg, KOH, K>O

2) Ca(OH),, HuS, CaO

3) HF, Mg(OH)., BaO

4) HQSO4, Ba(OH)g, SlOg

3ananue 2 AM(OTEpHBIM OKCUIIOM SIBIISETCS
1) NO

2) ZnO

3) MgO

4)CO

3apanue 3 AmdpoTepHbIe CBOWCTBA HE MPOSIBISET THIPOKCH]T
1) 6epuus

2) nutus

3) aTrOMHHHS

4) ruHKa\

3aganue 4. K HeconeoOpa3yonmm OKCHIaM OTHOCUTCS
1) NQO

2) NO2

3) N2Os

4) P203

3aganue 5. K oCcHOBHEIM OKCHIaM HE OTHOCUTCS
1) Ag20

2) MgO

3) MnyO7

4) CaO

3amanue 6. XuMu4ecKkue coenHHeHHﬁzcaC O3, Ca(HCO3)2, CH3COONa grgocares k
1) kucnoram

2) OCHOBaHUSAM

3) cosim

4) okcujgam

3aganme 7. ToabKO KHCIOTHBIE OKCUIBI COACPIKATCS B PSY:
1) NO, SiOQ, PQO5

2) MgO, CO2, NO9

3) CO2, N2Os5, P20s5

4) Zn0, Cl,07, CaO

3aganme 8. K KucjioTHbIM OKCHIaM OTHOCHUTCS:

1) BaO
2) NayO
3) P20
4) CaO
TECT Ne 2
V. 710
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VI OTrBeT: 3

234
3
OrBeT: 1

191
1
OTrBeT: 3

277
3

I.OcHOBBI XMMHNUYECKOH KUHETHKH U KAaTaJIN3.

3aganme 1 JIns yBenmuenns ckopoctr xummdeckoi peaxun Ha 412 = 2HI geo6xoammo
1) yBenuuuTH TEMIEpaTypy

2) no6aBUTH MOJOBOJOPO]L

3) YMEHBIINTH JaBJICHHUE

4) yBenuuuTh 00bE€M PEaKIIMOHHOTO COCY/Ia

3aganue 2 OT yBenUYEHHUS IUIOIIAIU MMOBEPXHOCTH CONPUKOCHOBEHUS PEAreHTOB HE 3aBHCHT
CKOPOCTh PEaKIIMH MEXTy

1) dbocdhopom u kucIopoaOM

2) kucnopoaoM u okcuaom azota (II)

3) cepoii 1 BOZOPOAOM

4) MarHMeM M a30THOU KHCJIOTOM

3ananme 3 Kakoe yTBepk/ieHHE OTHOCUTEIIBHO KaTaIM3aTOPOB HEBEPHO?
1) KaranuzaTopsl y4acTBYIOT B XUMUYECKOM peakuuu

2) Karanu3aTopsl CMEIIalOT XUMUYECKOE PaBHOBECHE

3) KaranuzaTopsl U3BMEHSAIOT CKOPOCTh PEAKIINH

4) Karanuzatopbl yCKOPSIIOT KaK MPsIMYI0, TaK U OOPATHYIO PEAKITHIO

3ananue 4 [[1g yBenuueHus: CKOPOCTH peakiMy 00KHUra MUpHUTa HyKHO

1) WU3MENBYNUTH TUPUT
2) OXJIQKJATh TMeUb AJIs 00)KUTa C TOMOIIBIO BOJITHOTO XOJIOAUIFHUKA
3) MMOHU3UTH JIABJICHUE B MEUN
4) pa30aBUTh BO3AYX, MOCTYNAIOUINI B T€Yb, a30TOM
3ananue 5 Kopposuro Tpyd OTONMUTEIBHONW CUCTEMBI MOKHO 3aMETUTh, €CITH
1) IIOBBICUTH TEMIIEPATYPY B CUCTEME
2) pPacTBOPUTH B BOJIE, IUPKYJIHUPYIOIIEH B CUCTEME, KHUCIOPO/ IO HACBIILEHUS
3) MOBBICUTH JABJICHUE B CUCTEME
4) PaCTBOPHTH B BOJIC HHTHOUTOP KOPPO3UH

3apanue 6 OnieHUTE CIPABEAIIUBOCTD YTBEPKIACHHIM:

A. Jlo6aBneHue kaTain3aTopa NpUBOJIUT K YBEIMYEHUIO CKOPOCTU PEAKIIUH.

b. IIpu HarpeBaHUM pEaKIUOHHOM CMECH CKOPOCTB IK30TEPMUYECKON PEAKLIUA YMEHBIIAETCS.
1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEPKICHUS

4) 00a yTBEPKICHHUS HEBEPHBI

3apanmue 7 [Ipu 0 °C peakuus, 1u1st KOTOPOU TeMnepaTypHbId KOd(DPUITMEHT paBeH 2, 3aKaHYH-
Baercs 3a 120 cex. PacuuTaiite, npu kakoi TemmnepaTrype 3Ta peakius 3aKkoHuuTces 3a 15 cek.?
1) 10

2)20

3)30
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4) 40

3ananue 8 3a kakoe Bpems 3akoHuutcs peakuus npu 30 °C, ecinu npu 10 rpagycax oHa 3akaH4H-
Bercs 3a 20 MUHYT?
TemmnepaTypHbIii KOG QHUIMEHT paBeH 2.

3
2) 5
3) 2
4H 9

TECT Ne 3
1. Omnpenesienne Maccbl U 00bEMA.

3ananue 1 Kakas macca 6pomMa BeIIeTUTCS TTpU B3auMoaecTBuu 0,3 MoJb OpoMuIa Kaiaus ¢ U3-
ObITKOM XJ10pa? (3amMIIUTE YUCIO C TOYHOCTHIO JI0 HENbIX. )

1) 15

2) 20

3)12

4)24

3ananme 2 Ilpu pactBopenuu cynbduma xene3a (II) B n30bITKE CONSHON KUCIOTHI BBIICIUIOCH
2,8 1 (n.y.) ra3a. Macca cynbpuma xenesa (II) paBuna r. (3anuiuTe Yuciao ¢ TOYHOCTBIO 10
EJIBIX. )

1) 12

2) 11

3) 14

4) 15

3aganue 3 PaccumraiiTe Maccy ocaika, 00pa3yromerocs Ipu B3auMoIeHCTBUU U30BITKA PACTBO-
pa HuUTpaTa Oapusi ¢ pacTBOPOM, cojepkamuM 7,84 T CepHON KHUCIOTHI. (3alUIIuTe YUCIO C
TOYHOCTBIO /IO JECSTHIX.)

1) 16,4

2) 15,1

3) 13,1

4) 18,6

3ananmue 4 [Ipu monHOM B3auMozeiicTBuu 11,2 11 cepoBooposa (pu H.y.) ¢ U30BITKOM CEPHH-
CTOTO ra3a IoJlyueHa cepa Maccou

1) 158

2) 16,0

3)240r

4)320r

3aganue 5 [ nomyuenust 70 r xene3a u3 okcuaa xenesza(lll) morpedyercst Bogopon o0bEMOM
(npu H.Y.)

1) 3,75 n

2)42n

3) 84 n

4) 107,52 n

3ananme 6 /s nonyuenus 134,4 n Bogopoza (pu H.y.) U3 COISIHOM KMCIOTHI MOTpeOyeTcs alo-
MUHHHA MacCcou

1) 108

2) 162r

3)324r

4) 89,6

3apanme 7 Macca jxelne3a, BCTYIIMBIIETO B peakiuto ¢ 16,8 i xiopa (H.y.), paBHa
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) 112r

2) 281
3) 42T
4) 313,6T
3aganue 8 O0BEM KHCITOPOI2, HEOOXOIUMOTO JIJISl TIOJTHOTO CTOPAHMSI 5 JINTPOB dTaHa, PaBEH
1) 2,871
2) S5n
3) 17,5 n
4) 11,21

2. Cnoco0bl BbIpa:keHHs] KOHIEHTPALUM PaCTBOPOB.

3aganue 1 13 200 r 40%-HOro HachIIIEHHOIO pacTBOpa COJM IPU OXJIAXKIECHUU BbINalla COJIb
Maccoii 40 r. B moinydeHHOM pacTBOpe MaccoBasi J0Jis COJIM paBHA

1) 20%

2) 25%

3) 30%

4) 35%

3aganue 2 MaccoBasi J0JIs CONISTHOM KUCIIOTHI, BRIPAKEHHAsS B MPOIICHTAX, B PACTBOPE, MOTYUYCH-
HOM Tipu pactBopeHuu 11,2 1 (H.y.) XJ0poBoaoposa B 1 71 Boabl, paBHA (C TOYHOCTHIO JIO JAeCs-
THIX)

1) 1,8%

2) 10,6%

3)31,8%

4)91,8%

3aganue 3 Macca Boabl, kKoTopyto Hago ucnaputh u3 800 r 15%-ro pacTBopa BemiecTBa, YTOOBI
YBEIMYUTH €r0 MAaCCOBYIO J10Jt0 Ha 5% paBHA

1)40r

2)80r

3)120r

4)200r

3apanmne 4 Cmemanu 300 r 20%-ro pacteopa, u 500 r 40%-ro pactBopa NaCl. Yemy paBHa npo-
[IEHTHAasl KOHIIEHTPALUS MOJIYyYE€HHOTO pacTBopa?

1)32.5

2)44.9

3)25.5

4) 65,2

3aganme 5 OnpenenuTh NPOLEHTHYIO KOHLIEHTPALUIO XJI0pUa HaTpUsl B paCTBOPE, OIYYEHHOM
pu pacTBopeHuH conu Maccoit 20 r B Boje maccoit 300 r.

1) 787
2) 578
3) 656
4) 625

3aganue 6 K 300 mn ruapokcuaa kanus ¢ KoHnenrpamueit 20% (rmotHocts 1,2 1/mi1) mpubasu-
mu KOH maccoit 40 rpammoB. OnipeaenuTs npoieHTHy o KoHueHTpamnuo KOH B HoBoM pacTBo-
pe.

1)32

2)76
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3)28
4) 55

3apanme 7 K 200 mu pactBopa cepHoit kuciotsl (1. 1,066) ¢ konuentpanueit 10% npunmnm 1
71 Bozbl (1. 1). OnpenenuTs MPONEHTHYIO KOHIIGHTPAIIUIO CEPHON KUCIOTHI B HOBOM PacTBOPE.

1) 3,09
2) 1,76
3) 4,05
4 233

3ananme 8 [lpu ynapuBanuu pactBopa xjiopuaa Hatpus Mmaccoit 500 rpaMMOB ¢ KOHLIEHTpaluen
pactBopa 1% noxyunnu HOBBIN pacTBOp Maccor 100 rpammoB. KakoBa nporieHTHasi KOHLIEHTpa-
1M [TOJTY4YEeHHOTO pacTBopa’?

) 3
2) 6
3) 5
4H 2

3. I'maponus coneid.

3aganue 1 denondranerH MOXKHO UCTIOIB30BATh AJIsl OOHAPYKEHMSI B BOJHOM PacTBOPE CONH
1) anerara anrOMUHUS
2) HUTpaTa Kajaus
3) cynbdaTa aTrOMAHUAS
4) cunukaTa HaTpuUs

3aganue 2 Cpena pacTBopa KapOoHATa KaIUs
1) menounas

2) kucnas

3) HeliTpanbHas

4) cmabokucas

3ananue 3 Boanrie pacTBopshl cynbdara u pocdara HATpUS MOKHO Pa3IUIUTh C TTOMOIIBIO
1) runpokcuna HaTpUs
2) cepHOI KUCTIOTHI
3) penondranenna
4) dpocdopHOt KUCTOTHI

3aganue 4 ['uaponn3y B BOIHOM pacTBOPE HE MOABEPraeTCs:
1) KapGonat HaTpust

2) cynabdun HaTpHs

3) docdar Hatpus

4) HUTpaT HATPUS

3ananmue 5 Kucnas cpena oOpazyercs B pe3yJibTaTe THAPOIIH3A;

1) HUTpaTa KajabLus

2) XJIOpHUA KaabIus
3) XJIOpHU/Ia [IMHKA

4) cynb(huIa HATPHSL.

3anganue 6 Cpeny pactBopa, OJIM3KYIO K HEUTpaTbHOW, MIMEET BOJHBII pacTBOp
1) kapOoHaTa Kamus

2) xnopupa xenesa (11I)

3) HUTpaTa aMMOHUS

4)HUTpUTA AMMOHMS

3aganue 7 Coib, KOTOpas MOJBEPracTCss HEOOPATUMOMY THIPOIIU3Y
1) xsopun antOMHUHUS

2) cynbhuI aTFOMAHUS

3) cyabdaT aTrOMUHUS
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4) HUTpAT ATIOMHUHUS

3ananue 8 B pacTBOpe CylIecTBYET B BUJI€ HOHOB
1) cynbdun xenesa (I1I)

2) cynwsdur xpoma (I11)

3) cynbdun xpoma (I11)

4) cynbdar xkeneza(lll)

TECT Ne 4
1. OkuCIUTEJbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUM.

3aHaHI/Ie 1. I/ICHOHBSyH MCTOJA OJJICKTPOHHOI'O 6aﬂcha, COCTaBbTC YpPAaBHCHHUC PpCaK-IIUN
NasSO3 + ... + KOH — KsMnOy4 + ... + HsO

OnpenennTe OKHUCIHTCIIb.

1) Mn*7
2) S+4
3) Na*
4) H*

3aganue 2. lcrnonb3ys MeTOA SJIEKTPOHHOIO OajaHca, COCTaBbTE YpPaBHEHUE pPEaAK-LIUU:
NasCrOy4 + ... + HQSO4(;D.) — I + Cr2(804)3 + .o+ .

OHpeI[eHI/ITC BOCCTAHOBHUTCIIb.

1) Cr*¢
) T

3) Na*
4) H*

3ananme 3. Vcmone3ys MeETOA JJIEKTPOHHOTO OajaHca, COCTAaBbTE YpPaBHCHHE peaK-IIWU:
NausCrOy4 + ... + HzSO4(p3,36) —I, + CI‘Q(SO4)3 + .+

Onpenenure OKUCIUTEND.

1) Cr*®
2) T

3) Na*
4) H*

Baganme 4. Vcmomb3ys METOH DIEKTPOHHOTO OalaHCa, COCTABbTE YPABHEHHE PEaK-LHH:
FeSO, + KuCry,O7 + ... — —|—CI'2(SO4)‘5 + ... + H,O

Ornpenennute BOCCTAaHOBUTETT.

1) Cr*®
2) q*6
3) Fe'?
4 K

3apnanme S. Vcmonme3ys MeETOM JJIEKTPOHHOTO OajaHCa, COCTAaBbTE YpPaBHEHHE pEaK-IHHU:
KCl103 + CrClz + ... 2 K3CrOy4 + ... + HyO

Onpenenure OKUCITUTEND.

) Crt
2) Cr?
3 K

4  CIs

3amanue 6. lcronb3ys METOX DIIEKTPOHHOTO OanaHca, COCTaBbTE YPAaBHEHHE pEaK-IUU:
NaNOg3 + Cu + ... — ...4+NaySO4 + NOs + H20

Ornpenennute BOCCTAaHOBUTETTb.

1) Cu’
2) N+5
3) Na*
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4) S+6

3apnanme 7. Vcmonp3ys MeETOA DJIGKTPOHHOTO OajaHCa, COCTAaBbTE YpPaBHEHHE pEaK-IIHHU:
NaBrOj3 + ... + NaOH —NaF + NaBrOy4 + ...

OnpenennTe OKHCIINTEIIb.

1) Na*
2) Br*
3 FY
4) H*

3aganue 8. lcrmonb3ys MeTon 3IIEKTPOHHOIO OanaHca, COCTaBbTE YPAaBHEHUE pPEAK-LIUU:
MnO + KCIO3 + ... = KsMnOy4 + ... + HO

Ornpenenute BOCCTAaHOBUTEITb.

1) Mn*?
) CIF
3) K*
4) H*

TECT Ne 5
1. B3aumMoCBAA3b HEOPraHUYECKHUX COeIMHEHM.

3apanue 1. Onpeaenure TpoMEKYTOUHOE BEMIECTBO X B CXEME MPEBPAILICHMIA:
CuO — X — CuCl,

1) Cu(OH),

2) Cu(NO3),

3) CuSOq4

4) Cu,S

3aganue 2. OnpeaenuTe NTPpoOMEKYTOUHOE BEMIECTBO X B CXEME MPEBPAILICHMIA:
Fe — X — Fe(OH),

1) FeO

2) F€203

3) FeCl,

4) FeS

3ananue 3. B cxeMe npeBpaiieHui

S—>X1—> Xz — CuS

BelecTBaMH X; U X MOTYT OBITh COOTBETCTBEHHO
I)H,SuS

2) HZS u SOZ

3) H,SO,4 u FeS

4) SOz u HZSO4

3aganue 4. B cxeme npespaiueHuit

/n0 — X1 — Xz — ZH(OH)Q

BemecTBaMu X; U X; MOTYT ObITh COOTBETCTBEHHO
1) Zn(OH), u Zn

2) ZnS u ZnCO;

3) ZIICO3 u Zl’l3(PO4)2

4) ZHSO4 )41 ZDC12

3apanue S. OnpeaenuTte BemecTBa X U Y B CXeMe MPEBPAIICHUI:
X T
CuO — 7 CuSQy — CuCl,.

1) X —S0,, Y - Cl,
2) X —FeSO4, Y — AgCl
3) X — HzSO4, Y — BaC12
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4) X —S0s3, Y —HCI

3apanue 6. Onpenenute BemecTBa X U Y B CXeMe MPEBPAILICHUI:
Fe— FeCl, —> Fe(OH),

1) X—Cl,, Y —NaOH

2) X —HCL, Y — Cu(OH),

3) X — CuCl,, Y —KOH

4) X — MgCl,, Y — H,O

3ananme 7. [lana cxema npeBpalleHun:
SOZ —>Na2803 —>Nast4
Ornpenenure BemectBa X 1 Y.
1) X —NaCl, Y — K,SO4
2) X - NaHSO3, Y - HzSO4
3) X —NaOH, Y — H,SO,4
4) X — NagO, Y - BaSO4

3ananue 8. /[ana cxema nmpeBpalleHHi:
COZ —>K2CO3 —>KN03
Onpenenure BeniectBa X U Y.
1) X- KCI, Y - Ca(N03)2
2) X —NaHSOs, Y — H,SO4
3) X —KOH, Y — HNO;
4) X — K,0, Y — NaNO3

KoMuiekT 3ajaHui 1)1 KOHTPOJIbHOM padoThl

10 JUCHUIIIIMHE HCO[!FaHI/ILIGCKafI W aHAJIUTUYICCKAA XUMUA

1. Hanmummmre 3nekTpoHHbBIE (POPMYITBI AaTOMOB AJIEMEHTOB C MOPSIKOBEIMU HOMEpaMu 9 U
28. K kakoMy 3JI€KTPOHHOMY CEMEHCTBY OTHOCHTCS KaXKIBIH U3 STHX dJIEMEHTOB?

2. Hanmummre snektpoHHbie popMyiibl aToMOB (pochopa u Banaaus. K kakomy 31eKTpoH-
HOMY CEMEHCTBY OTHOCUTCS KaXKIbIi U3 ITHX 3JIEMEHTOB?

3. Kakoe makcuManbHOE YHCIIO IEKTPOHOB MOTYT 3aHUMATH S-, p-, d- U f-opOuTanu naH-
HOTO ’HepreTuyeckoro ypoBus? [louemy?

4. Hanummre 31ekTpoHHbIE (POPMYJIBI aTOMOB Maprasiia u ceneHa. K kakomy 31eKTpoH-
HOMY CEMEHCTBY OTHOCUTCS KaXKbIi U3 ATHX 3JIEMEHTOB?

5. Kakune opOuTanu aTomMa 3amoJIHSAIOTCS JIEKTPOHAMHK paHble: 4s winn 3d; Ss v 4p?
[Touemy? CocTaBbTe MIEKTPOHHYIO (DOPMYITY aTOMa JIEMEHTA C MOPSIIKOBEIM HOMepoM 21.

6. CocTaBbTe JEKTPOHHBIE (DOPMYIIBI AaTOMOB 3JIEMEHTOB C MOPSAIKOBBIMH HOMepaMu 17
1 29. Y nocneaHero npoucxoIuT NpoBal 0AHOro 4s-31ekTpoHa Ha 3d-nmoaypoBeHb. K kakomy
AIIEKTPOHHOMY CEMEUCTBY OTHOCHUTCS KaXKIBIA U3 ATHX AJIEMEHTOB?

7. Kakuie opOuTaii aToMa 3aroHSIIOTCS dJICKTpoHaMu paHbIie: 4d umu 5s; 6s wim Sp?
[Touemy? CocTaBbTe JIEKTPOHHYIO (HOPMYITy aTOMa 3JIEMEHTA, MOPSIKOBBII HOMEP KOTOPOTO
43,

8. CocTaBbTe IEKTPOHHBIE (POPMYJIBI ATOMOB 3JIEMEHTOB C IOPSAAKOBBIMU HOMepamu 21
u 23. Ckonbko cBOOOTHBIX 3d-opOuTaneii B aToMax 3THX 3JIEMEHTOB?

9. KBaHToBbI€ UnCa /I 37€KTPOHOB BHEITHETO YHEPTE€TUYECKOTO YPOBHS aTOMOB HEKO-
TOPOTO 3JIEMEHTAa UMEIOT cIeayIonue 3HadeHus: n =4, 1 =0, m; = 0, my = £1/2. Harmumure
AIIEKTPOHHYIO (hOPMYITy aTOMa 3TOTO AJIEMEHTA U OMpPeIeINTe, CKOJIBKO CBOOOAHBIX 3d-opOuTa-
JIeH OH COJEPIKHT.

10. Kakue u3 aneKTpoHHBIX (POPMYJI, OTPaXKAIOUINX CTPOECHUE HEBO30YKIEHHOTO aToMa
HEKOTOPOTO 3JIEMEHTa HEBEPHBI:
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a) 1s?2s?2p°3s!;

6) 1s22s%2p®;

B) 15225?2p®3s23p3d*;

r) 1522522p®3523p®4s?;

n) 1s22s?2p%3s23d2.

[Touemy? AToMaM Kakux 3JIEMEHTOB OTBEUYAIOT NMPABWJILHO COCTABJICHHBIC AJICKTPOHHBIE (hOPMY-
JB1?

11. Ucxoas U3 moOKEHUS TEPMaHUs, LIE3Usl U TEXHEUUS B IEPUOANIECKON CHCTEME CO-
CTaBbTE (POPMYIIBI CIEIYIONINX COCTUHEHHI: METa- 1 OPTOrepPMaHUEBOU KUCIOT, TUTUAPOdOC-
(ara 11e3us ¥ OKCHIa TeXHEIMs, OTBEYAIOIIETO €ro BBICIIEH CTeneHu okuciaeHus. 1M3o0pasure
rpaduyecku GOPMYIIbI 3TUX COSAMHEHUN.

12. Yo Takoe sHeprust noHnsanun? B kakux equHuIax oHa Beipaxkaetcs? Kak n3MeHs-
€TCSl BOCCTAHOBUTEJIbHAS! aKTUBHOCTb S- M P-3JIEMEHTOB B Ipynnax NepuoanuecKol CUCTEMBI C
yBeIuueHueM nopsiakosoro Homepa? Ilouemy?

13. Yo Takoe 37eKTpooTprulaTeabHOCTh? Kak M3MEHsIeTCs 3JIEKTPOOTPULIATENLHOCTD P-
AJIEMEHTOB B TIEPHO/IE, B TPYIIIE IEPHOINIECKON CUCTEMBI C YBETUYCHUEM TTOPSIKOBOTO HOME-
pa?

14. Vicxons 13 1moyioKeHUs FrepMaHusi, MOJIUO/IeHa U peHUs B IEPUOINYECKON cucTeMe
cocTaBbTe (DOPMYIIBI CIEAYIOMIUX COSAMHEHUN: BOJAOPOJHOTO COCIMHEHUS TepMaHUsl, PEHUEBOM
KHCJIOTHI U OKCHJIa MOJIMO/IeHA, OTBEYAOIIETO €ro BBICIICH CTeneH! okucieHus. M3o0pa3ure
rpaduyecku GOPMYIIbI 3TUX COSAMHEHUN.

15. Uto Takoe cpoJICTBO K 3eKTpoHYy? B kakux ennHunax oHo Bbipaxaetcs? Kak uzme-
HSETCS OKHCIIUTENIbHASA aKTUBHOCTh HEMETAJJIOB B IIEPUO/IE U B TPYIINE EPUOANYECKON CUCTe-
MBI C YBEJIMYEHUEM MTOPSIAKOBOTO HOMepa? OTBET MOTUBHPYHTE CTPOSHHUEM aTOMa COOTBETCTBY-
IOLLETO JIEMEHTA.

16. CoctaBbTe POPMYIIBI OKCHUIOB M TUIPOKCUIOB JIEMEHTOB TPETHETO MEPHOJIA TIEPHO-
JIMYECKOM CUCTEMBbI, OTBEUAIOILIETO €T0 BBICIIEH CTENeHN OKucieHus. Kak usmensercs xummye-
CKMI XapakTep 3TUX COCAMHEHHI MPHU MePEX0/ie OT HATPUS K XJI0py?

17. Kakoit u3 >1eMEHTOB YETBEPTOTO MEPHO/Ia - BAHAIUHN WM MBIIIBSK - 001a1aeT Oonee
BBIPOKCHHBIMU METAJTHYECKUMHU cBOMcTBaMH? Kakoif U3 3THX AJIeMEHTOB 00pa3yeT razooopas-
HOE COeJIMHEHHE ¢ BOAOopoAoM? OTBET MOTUBUPYHTE, UCXOS U3 CTPOCHUS aTOMOB JIAHHBIX dJIe-
MEHTOB.

18. Kakue aneMeHTsI 00pa3yloT ra3o00pa3Hble, COeIMHEHUs ¢ BogopoaoM? B kakux
rpyIIax NepUOIUIECKON CUCTEMBI HAXOATCS 3TH d7eMeHThI? CocTaBbTe (POPMYIIBI BOJAOPOI-
HBIX U KMCIIOPOJHBIX COEAMHEHUN XJIOPa, TEJUIypa U CypbMbl, OTBEUYAIOIIUX UX HU3IEH U BbIC-
el CTENEHSM OKUCIIEHUS.

19. ¥V xakoro s3neMeHTa 4eTBEpTOro Nepruoja - XpoMa UjIu CEJIeHa - CUJIbHEE BBIPAKEHBI
MeTtayunueckue cBoiictBa? Kakoit u3 3Tux 3neMeHToOB 00paszyeT ra3000pa3Hoe COCTMHEHHE C
BoZ0poAOM? OTBET MOTUBUPYHTE UCXO/S U3 CTPOEHUSI aTOMOB XpOMa WJIU CEJIeHa.

20. Kakyto HU3IIYIO CTETIeHb OKUCIICHUS MPOSIBISIIOT XJI0P, cepa, a30T u yraepoa? [loue-
my? CoctaBbTe (hOpPMYJIbI COCAMHEHUN ATFIOMUHUS C JAaHHBIMU 3JIEMEHTaMH B 3TOM UX CTETICHU
okucnenus. Kak Ha3bpIBaIOTCSl COOTBETCTBYIOIINE COCTUHEHUS?

21. YV kakoro U3 p-3JIEMEHTOB MATOH IPYIIIIbI IEPUOIUIECKON CUCTEMBI - (pochopa minu
CYpPbMBI - CHJIbHEE BBIPAXKEHBI METAJTHYECKHE cBoMcTBA? Kakoi u3 BOJOPOIHBIX COCTMHEHHI
JAHHBIX 3JIEMEHTOB 0OJiee CUIIBHBIN BOCCTAaHOBUTENH? OTBET MOTUBHPYITE CTPOSHHUEM aTOMOB
ATUX JIEMEHTOB.

22. Vcxons U3 MOJI0KEeHUsI MeTaJlJla B IEPUOIMYECKON CUCTEME JaliTe MOTUBUPOBAHHBIN
OTBET Ha BONPOC: KaKOH U3 IBYX TUAPOKCHIOB OoJiee cuibHOEe ocHoBaHue: Ba(OH),
Mg(OH),; Ca(OH), unu Fe(OH),; Cd(OH), unu Sr(OH),?

23. Ilouemy Maprasen NposiBISET METANINYECKUE CBOWCTBA, a XJIOp - HEMEeTaJJIN4ecKue?
OTBET MOTUBUPYHTE CTPOCHHEM aTOMOB THX 3JIeMeHTOB. Hanuiere Gpopmysbl OKCUAOB U THI-
POKCHJIOB XJIOpA U Maprasiia.
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24. Kakyro HU3IIYIO CTENeHb OKUCIICHUS IPOSBISIOT BOAOPO, hrop, cepa u azor? [loue-
My? CocraBbTe (POpPMYJIbI COEAMHEHUN KaJbIUS C JAaHHBIMU JIEMEHTAaMHU B 3TOH UX CTEEHU
okuciieHus. Kak Ha3pIBalOTCA COOTBETCTBYIOIINE COEIUHEHUS?

25. Kakyio HU3IIYIO U BBICIIYIO CTENIEHb OKUCICHUS MPOSIBIISIIOT KPEMHUM, MBILIBSIK, CE-
neH u xjaop? [Touemy? CocraBbTe hOpPMYIIBI COETMHEHUH TAaHHBIX HJIEMEHTOB, OTBEUYAIOIINX
STHM CTEIEHSAM OKHUCIJICHUS.

26. K kakoMy ceMeNCTBY OTHOCATCS 3JIEMEHTHI, B aTOMaX KOTOPBIX MOCIEAHUHN 3JIEKTPOH
noctymaet Ha 4f- u Ha Sf-opOurtanu? CKOJIBKO 3JIEMEHTOB BKIIFOYAET KaXKI0€ U3 ITUX CEMENCTB?
Kak oTpakaeTcst Ha CBOMCTBAX 3TUX JIEMEHTOB 3JIEKTPOHHOE CTPOEHUE UX aTOMOB?

27. ATOMHBIE Beca AJIEMEHTOB B MIEPUOINYECKON CUCTEME, HEMTPEPHIBHO YBEIMYUBAIOTCS,
TOT/Ia KaK UX CBOMCTBA MPOCTHIX BEILECTB U3MEHSIOTCS MEPUOJHUECKU. UeM 3TO MOKHO 00bsC-
HUTB?

28. KakoBa coBpeMeHHast (OpMyIHPOBKa MEPUOANIECKOT0 3aKkoHa? OOBICHUTE, TOUEMY
B [IEPUOANYECKON CHCTEME AJIEMEHTOB aproH, KOOAJbT, TEJUTYp U TOPHUM MOMEIIEHbI COOTBET-
CTBEHHO Tepe]] KajaueM, HUKeIeM, HOA0OM U MPOTAKTUHHUEM, XOTS U HIMEIOT OOJIBIINI aTOMHBIN
Bec?

29. Kakyto HU3MIYIO U BBICIIYIO CTEIIEHb OKUCIIECHHS MIPOSBIISIOT yIiaepos, Gpocdop, cepa
u ton? Ilouemy? CoctaBbTe GOpPMYJIBI COEIUHEHUHN JaHHBIX AJIEMEHTOB, OTBEYAIOIINUX 3TUM CTe-
MEHAM OKHCIICHHUS.

30. Kakyro BBICIIYIO CTETIEHb OKUCIIEHHS] MOTYT MIPOSBIIATh T€PMaHUM, BaHA UM, Mapra-
Hel 1 kceHoH? [Touemy? CocTaBbTe (hOpMyIIbl OKCHUIOB JAHHBIX 3JIEMEHTOB, OTBEYAIOIIUX ATON
CTETIEHU OKUCIICHHUS.

31. Kakyro XUMHUYECKYIO CBSI3b HA3bIBAIOT KOBAJCHTHON? UeM MOXHO 00BSCHUTH
HaIpaBJIEHHOCTH KOBajeHTHOU cBsizu? Kak metos BaneHTHBIX cBszelt (BC) oObsicHsIET cTpoeHue
MOJIEKYJIbI BOABI?

32. Kakasi koBajieHTHas CBS3b Ha3bIBAE€TCS HEMOJISIPHON U KakKas MoJispHO? YTo ciyXuT
KOJIMYECTBEHHOW MEpOH NOJIIPHOCTH KOBAJIEHTHOM CBs13U? COCTaBbTE ANEKTPOHHBIE CXEMBI
ctpoenus mosekyn No, H,O, HI. Kakue u3 HuX sBASIOTCS TUTIONSIMU?

33. Kakoii crioco6 006pa3oBaHusi KOBaJICHTHOM CBS3M Ha3bIBAETCS IOHOPHO-aKLIENTOP-
HeiM? Kakne xuMuueckue cBsa3u uMeroTcs B noHax NH, ™ u BF,? Vkakute JOHOD M aKIENTop.

34. Kak MeTo/1 BAIEHTHBIX CBsA3eH 00BACHAET IMHEWHOe cTpoeHue Monekynbl BeCl, u
terpadapuueckoe - CH4?

35. Kakas koBajieHTHas CBS3b HAa3bIBACTCS G-CBS3bIO M Kakasi T-cBs3bi0? Pazbepure Ha
IIpUMepe CTPOSHMSI MOJIEKYJIbI a30Ta.

36. CKoIBbKO HECTIApPEHHBIX AJIEKTPOHOB UMEET aTOM XJIOpa B HOPMAJILHOM U BO30YK/I€H-
HOM, cOCTOsIHUAX? PacnipenenuTe 3TH 371€KTPOHBI 10 KBAHTOBBIM sueiikaM. YemMy paBHa BaJIEHT-
HOCTb XJIOpa, 00yCIIOBJICHHAs HECTIAPEHHBIMHU 3JIeKTpoHaMu? Kak MeTo/1 BalIeHTHBIX CBs3EH
00BSACHSET CTPOCHHUE MOJIEKYJIbI XJIOPOBOI0poaa?

37. PactipenenuTe 3IEKTPOHBI aTOMa CephI IO KBAaHTOBBIM siueiikaMm. CKOJIbKO HecTapeH-
HBIX 2JIEKTPOHOB MMEIOT €€ aTOMBI B HOPMAJILHOM M BO30YKJI€HHOM COCTOSIHUAX? UeMy paBHa
BaJICHTHOCTh Cepbl, 00YCIIOBICHHAsI HECTIAPEHHBIMH 3IeKTpoHaMu? Kak MeTo/1 BaJIeHTHBIX CBSI-
3ell OOBSCHSET CTPOCHHE MOJICKYJIBI

cepoBoaopoja’?

38. Uro Ha3eiBaeTcs qunoibHbIM MoMeHTOM? Kakast u3 mosnekyn HCI, HBr, HI umeer
HauOOJIBIIUK TUTIOJIBHBIA MOMEHT? [Touemy?

39. Kakue kpucTaJuIMuECKHUE CTPYKTYpPbl Ha3bIBAIOTCSI HOHHBIMU, MOJIEKYJIIPHBIMU U Me-
TaymdeckuMu? Kpucrasibl Kakux BeIIecTB (aiMas, XJIOpUJ HATPUsl, TUOKCU YIIepoa, IUHK)
UMEIOT YKa3aHHBIE CTPYKTYpbI?

40. CocTaBbTe 2JeKTpOHHBIE cxeMbl cTpoerust mosiekyn Cly, HySe, CCly. B kakux moue-
KyJlaxX KOBaJIEHTHAas CBA3b siBisieTcs noisipHoi? Kak meron BaneHTHbIX cBsizelt (BC) oObsicHseT
YIJIOBOE CTpoeHHue MosieKyiisl H,Se?

41. Termotel o6pazoBanust AH®,9g OKCHIa ¥ THOKCUIA a30Ta COOTBETCTBEHHO PaBHBI
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+90,37 xIx u +33,85 k. Onpenenure AS®os 1 AG®,9g A1s1 peakuuii nonyuenus NO u NO, u3
MPOCTHIX BEHIECTB. MOKHO JIM MOTYYHUTh 3TH OKCHJIBI IPU CTAHJIAPTHBIX yciioBusax? Kakoi n3
OKCHJIOB 00pa3yeTcs MmpH BeICOKOM TeMmeparype? [Touemy?

42. Ilpn xakoii Temneparype HacTynuT papHoBecue cucteMsl 4HCl) + Oy = 2H,0y +
2Clyry; AH = -114,42 xJIx? YTo ABAsgeTCA O0JI€€ CUILHBIM OKUCIUTENIEM: XJIOp MK KHCIOPOJ U
MpY KaKuX Temmneparypax?

43. Boccranosnenne FesO4 okcugiom yraepoaa uzet mo ypaBHeHHIO Fe3;Oyq + CO(py =
3FeO(y) + COyry. Berancnure AG®95 1 cienaite BbIBOJ O BOZMOKHOCTH CAMOIIPOH3BOJIEHOTO
MPOTEKAHUs 3TOM peaKIMu NpU CTaHIAPTHBIX yClIOBUAX. YeMy paBHO AS°y9g B 3TOM mpoliecce?

44. Peakuys ropeHus alleTUIIEHA ITPOTEKAET M0 YPABHEHUIO

CoHyy + */205) = 2COsy + HyOp

Beraucoute AG®9g 1 AS®y98, 0OBSICHUTE YMEHBIIICHHE SHTPOTIHH B PE3yJIbTATE ITOU pe-
aKILIHHU.

45. YMeHbIlIaeTcsl WIK yBEJIMYMBACTCS SHTPOIUS IIPU MIEpeXoiax: a) BoAbI B map; 0) rpa-
¢uta B anmaz? [louemy? Boruncianre AS®9g 11 Kaxkaoro npespatienus. Caenaiite BHIBOJ O KO-
JTUYECTBEHHOM U3MEHEHHH SHTPOIUH NIPH (Pa30BbIX U aJUIOTPOIMMUECKUX MPEBPAIICHUSX.

46. YeM MOXXHO OOBSCHUTH, UTO MPHU CTAHJAPTHHIX YCIOBUSX HEBO3MOXKHA SK30TepPMHUYC-
CKasl peaKIus, MpOTEKAroIIas M0 YPaBHEHHUIO

Hary) + COsry = COry + HaOpy; AH = -2,85 [k

3Hast TerI0BOM 3P PEeKT peaknu U aOCOITIOTHBIE CTaHIAPTHBIE SHTPOIIUU COOTBETCTBYIO-
KX BelecTB, onpenenutre AG®,9g TOM peakiuu.

47. llpsimast niin obpaTtHas peakius OyJeT MpOTEKaTh MPU CTAaHAAPTHHIX YCIOBUSAX B CH-
cTeme

2NO(1—) + 02(1—) = 2N02(1—)

OtBet MOTUBHpPYITE, BRIUUCTUB AG®)98 IPSIMOM peaKIIUU.

48. Ucxoas U3 3HaUEHUN CTaHJApPTHBIX TEIJIOT 00pa30BaHUM U aOCOIIOTHBIX CTaHIAPT-
HBIX SHTPOIHI COOTBETCTBYIOIIMX BEUIECTB, BhIuncIuTe AG®98 peakuuu, MpoTeKaroen mo
YpaBHEHUIO

NHjr) + HClry = NH4Cli
MoskeT i 3Ta peaKius Mpu CTaHAAPTHBIX YCIOBUSIX UJITH CAMOIIPOU3BOJIHHO?

49. Ilpu kakoit Temmneparype HaCTYIHUT PAaBHOBECHE CUCTEMBI
CO(r) + 2H2(r) = CH3OH()K); AH = —128,05 KI[)K

50. DHOOTEpMHUUECKas PEaKIMs B3aUMOACHCTBHUS METaHa C JUOKCUIOM YIJIepO/aa MpoTe-
KaeT 10 ypaBHEHUIO
CH4(F) + COZ(I—) = 2CO(1-) + 2H2(l—); AH =+247,37 KI[)K
[Ipu kakoii TemMnepaTrype HaUHETCA 3Ta peaKuus?

51. OxucaeHue cepel U €€ TMOKCUIA IPOTEKAIOT 0 YPABHEHHAM: a) S(x) + Oy = SOxr);
0) 2SO0, + Oa(r) = 2S03(r). Kak M3MeHATCA CKOPOCTH 3TUX PEAKILIUM, €CIIM 00BbEMBI KaXKJI0M U3
CHUCTEM YMEHBIIUTH B YETHIPE pa3za’?

52. HanummTe BhIpa)kK€HUE JUIsl KOHCTAaHThl pAaBHOBECHSI TOMOT€HHOM cucteMbl N, + 3H;
= 2NH;. Kak u3MeHUTCsI CKOpPOCTh MPSIMOI peakIiu - 00pa30BaHUsI aMMHAaKa, €CITU YBEIUIHUTh
KOHIIEHTpaLUIO BOJIOpo/ia B 3 paza?

53. Peakuus uzaet no ypaBHeHuto N + O, = 2NO. KoHneHTpaluu HCX0JHBIX BEIIECTB /10
Havana peakuuu 0puH: [N;] = 0,049 mons/i1; [O,] = 0,01 Monb/n1. Beruncnure KOHIEHTPAIUIO
3THX BEIIeCTB B MOMEHT, korya [NO] crana pasaoii 0,005 mois/m.

54. Peakuus uzer no ypasHenuto N, + 3H, = 2NHj. KoHuenrpauuu y4acTByronmx B Heit
BemectB ObutH: [N;] = 0,80 momw/a; [H,] = 1,5 moaw/a; [NH;] = 0,10 Mob/n. BeraucanTe KoH-
LIEHTPAIMIO BOJOPOa M aMMuaka, koraa [N,] crana paBaoi 0,50 mosib/1.

55. Peaknus uzer no ypasaenuto H; + J, = 2HJ. KoncTanta ckopocTu 3T0# peakuuu npu
508°C paBna 0,16. McxomHble KOHIIGHTpAIIMU pearupyroniux semects Obutn: [Hy] = 0,04
moaw/it; [J,] = 0,05 Monb/n. Berancnanre HagyabHYIO CKOPOCTh PEAKIIMU M CKOPOCTH €€, Kora
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[H;] crana pasuoii 0,03 mMonb/11.

56. Brrunciure, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh PEAKIUHU, TPOTEKAOIIEH B ra3o-
BOI (pa3ze, ecnu moHU3UTH Temnepatypy co 120 mo 80°C. TemnepaTypHbiii KOAPHHUITUEHT CKOPO-
CTH peaKkliu PaBeH TPEM.

57. Kak u3BMEHHUTCSI CKOPOCTh pEaKIiu, MPOTEKAIOIIeH B ra30BOi (pa3e, Mpu MOBHIIICHUN
temrepatypsl Ha 60°C, ecnu TemniepaTypHbId KOIDPHUITUEHT CKOPOCTH JAHHOM peaKIuu paBeH
nBym?

58. Kak u3MeHuTCsl CKOPOCTh peaklinu, MpoTeKaroulei B ra3oBoil (pasze, npu MOHUKEHUN
temneparypsl Ha 30°C, ecnu TemnepaTypHbIid KO3 OUIIMEHT CKOPOCTH JaHHOW PEaKINK paBeH
Tpem?

59. HanummuTe BeIpa)KeHUE TSl KOHCTAHTHI paBHOBECHSI TOMOTEeHHOM cucteMbl 250, + O,
= 250;. Kak u3MeHUTCs: CKOPOCTh MPSIMO peakiuy - 00pa30BaHUs CEPHOTO aHTUAPUIA, ECITH
yBenU4IuTh KoHIeHTparuio SO, B 3 paza?

60. Hanmmumure BoIpaskeHUe 711 KOHCTAHTHI paBHOBECHS roMoreHHoM cuctembl CHy +
CO, =2CO + 2H,. Kak cnenyer u3aMeHUTh TEMIEPATYPy U JaBICHHUE, YTOOBI OBBICUTH BBIXO/T
Bopopona? IIpsimas peakius - oOpa3oBaHUs: BOJIOPOAA SHAOTEPMHUUECKAS.

BapuaHTbhl KOHTPOJILHBIX 3a1aHUM

Howmep BapuanTa onpeesnseTcs nmocjaeanei nndpoii Homepa 3a4€THOW KHUKKH
BapuanT Ne 1: 1, 11, 21, 31, 41, 51

Bapuant Ne 2: 2, 12,22,32,42,52

BapuanT Ne 3: 3, 13, 23, 33,43, 53

Bapuant Ne 4: 4, 14, 24, 34, 44, 54

Bapuant Ne 5: 5, 15, 25, 35, 45, 55

Bapuaunt Ne 6: 6, 16, 26, 36, 46, 56

Bapuant Ne 7: 7, 17,27, 37,47, 57

Bapuant Ne 8: 8, 18, 28, 38, 48, 58

Bapuant Ne 9: 9, 19, 29, 39, 49, 59

Bapuant Ne 10: 10, 20, 30, 40, 50, 60

5. MeToanuyeckue MaTepuaJibl, ONpeessiionue nNpouexypbl OlleHNBA-
HMS KOMIIeTEHIIUH

Texyuyuii Konmpons IPeACTaBIIAET COOOM MPOBEPKY YCBOEHUS YUEOHOTrO MaTepuaia Teo-
PETHUECKOTO U MPAKTUYECKOTO XapaKTepa, PeryasipHO OCYIIECTBISEMYIO Ha MIPOTSHKEHUH ceMe-
cTpa.

K mocromHcTBaM 1aHHOTO THUIIA OTHOCUTCS €T0 CUCTEMATHYHOCTbh, HEMOCPEACTBEHHO KOP-
penupyomascs ¢ TpeOoBaHUEM ITOCTOSHHOTO U HEMTPEPHIBHOIO MOHUTOPHUHTA KayecTBa 00yye-
HUS, a TAK)KE BO3MOKHOCTH 0albHO-PEUTHHTOBOM OLIEHKU yCIIEBAEMOCTH 00YYaIOIIIXCA.

Henocratkom siBrsieTcst pparMeHTapHOCTh U JIOKATBHOCTH PoBepkH. KoMreTeHnuto menu-
KOM, a HE OTJICJIbHBIE €€ PJIEMEHTHI (3HAHUSI, yMEHHsI, HABBIKK ) MPU TT0JJOOHOM KOHTPOJIE MPOBE-
PUTH HEBO3MOXHO.
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K ocHOBHBIM (hopMaM TeKyIIero KOHTPOIIs (TEKyIIel aTTecTallii) MOXKHO OTHECTH YCTHBIH
OIpocC, MMCbMEHHBIE 3aJIaHus, TJabopaTOpHbIE pabOThI, KOHTPOJIbHBIE PAOOTHI.

Ilpomesrrcymounasa ammecmayua Kax IpaBUIO OCYIIECTBIISIETCS B KOHIIE CEMeCTpa U MO-
JKET 3aBepIlaTh N3yUYeHHE KaK OTAeTbHONM JUCIUILIMHBL, TaK U ee pa3fena (pa3/iesoB) /MOy
(momymeit). [IpomexyTouHast aTTecTamys TOMOTAEeT OLIEHUTH 00JIee KPYITHBIE COBOKYITHOCTH
3HaHUU U YMEHUH, B HEKOTOPBIX CIy4asx — Jaxe (opMUpOBaHUE ONPEACTCHHBIX MPOQecCcHo-
HaJbHBIX KOMIIETCHITHH.

JlocTOMHCTBA: TIOMOTAET OLEHUTH 00Jiee KPYIHbIE COBOKYITHOCTH 3HAHUI U YMEHH, B He-
KOTOPBIX CIIyJasix — Aake (popMupoBaHUE ONMPEIETCHHBIX TPO()ECCHOHATBHBIX KOMIIETSHITHH.

OcHoBHbIE (OPMBI: IK3aMEH.

Texkymuit KOHTPOIb U TPOMEKYTOUHAS aTTECTAIlMS TPAAUIIMOHHO CITY>KaT OCHOBHBIM CpeJl-
CTBOM oOecriedeHus B ydeOHOM IMpoIiiecce «00paTHOM CBSI3M» MEXAy IperoaaBaTeneM u 00yda-
IOIIUMCSI, HEOOXOIUMOM JIJTsI CTUMYJTUPOBAHMSI pabOThI 00YYAIONMUXCSl M COBEPIICHCTBOBAHUS
METOJIMKH MIPeTnogaBaHusl Y4eOHbBIX JUCIUILTNH.

Kputepun oneHkn 3k3aMeHa:

Ouenka «5» («OTIHYHOY):
* OTBET ITOJIHBIYA U ITPAaBUJIbHBIN HA OCHOBAHWH U3YUYEHHBIX TEOPHl;
* MaTepHall U3JI0KEH B OIIPENEICHHOMN JIOTHUECKOH MOCIIE10BATEIBHOCTH, JIUTEPATYPHBIM
SI3BIKOM;;
* OTBET CAMOCTOSITEIbHBIM.
Ouenka «4» («xopouo»):
* OTBET MOJHBIN U MPABUIHHBIA HA OCHOBAHUH U3YUYEHHBIX TEOPHUIL;
* MaTepuaj U3JI0KEH B ONpPEAESIEHHON JIOTHYECKOM MOCe0BaTeNbHOCTH, IPU 3TOM JIOITy-
IIEHBI JIBE-TPHU HECYIIECTBEHHbIE OIINOKH, HCIIPABICHHBIE IO TPEOOBAHUIO YUUTEIISL.
Ouenka «3» («y10BJIETBOPUTEIbHOY):
* OTBET MOJHBIM, HO IPU TOM JONYIIEHA CYIIECTBEHHAas OIIMOKAa WJIM OTBET HEMOJHBIH,
HECBSI3HBIM.
Onenka «2» («<Hey10BJIeTBOPUTEIbHOY):
* IpU OTBETE OOHAPYKEHO HEMOHMMAHHUE YYallUMCS OCHOBHOI'O COJAEp:KaHMS Y4eOHOro
MaTepuasa WiId JOMYIIEHbl CYyIIeCTBEHHbIE OMIMOKHU, KOTOPBIC yUaIUiics HE MOXET HC-
MIPABUTh NPU HABOJSAIINX BOIPOCAX YUUTEIS.

KpnTepml OIIEHMBAHMNSA BBLINOJHEHNA KeHc-3aJaHuM:

OTMeTKa «OTJINYHO»

- 33/1aHKE BBIMOJIHEHO B IOJTHOM 00BbeMe ¢ coOII0IeHneM HEOOXOANMOM TOCIe10BaTEb-
HOCTH JICHCTBHIA, B OTBETE MPABUIHLHO U aKKYPATHO BBIITOJHSET BCE 3aITUCH, TAOJIHIIBI, PUCYHKH,
4epTexH, rpadUKy, BHIYUCICHUS; MPABUIBHO BHITIOTHSIET aHATU3 OIIUOOK.

OTMmeTKa «XOpOLIo»

- 3a/1aHKE BBIMOJIHEHO MPABUIBHO C yU4eTOM 1-2 MENKHUX MOrpenHocTel uwin 2-3 Hejpoue-
TOB, HCIIPABJICHHBIX CAMOCTOSTEIHHO IO TPEOOBAHUIO TIPEIIOIaBATEIIS.

OTMeTKa «y/10BJIETBOPUTEIHLHO»

- 33/IaHME BBIMOJHCHO MIPABHIILHO HE MEHEE YeM HArlOJIOBHHY, TOMYIIeHBI -2 morpeni-
HOCTHU WJIM OJIHA Ipy0as omuokKa.

OTMeTKa «HEYT0BJIETBOPUTETbHOY

- JomnyieHsl 1Be (1 0osee) rpyObie OMUOKU B X0/€ pabOThI, KOTOPBIE 00yJaIOIIUNCS HE
MOJKET UCTIPABHUTh JaKe M0 TPEOOBAHUIO MIPETIOAABATEIIS WIH 33JJaHUE HE PEIICHO ITOJTHOCTBIO.

Kpurtepuu onieHMBaHUs 0TBETA 00y4YAIONIErocsi MPU cOOeceI0BAHNN:
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OuneHka «OTJITHYHO»

- BBICTaBJISIETCS 00YyYaroIeMycsl, €CIH JlaH MOJIHBIN, pa3BEepHYTHIM OTBET Ha MOCTaBJICH-
HBII BOIIPOC, MOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHUI 00 00bEKTe, MPOSBISAIONIASCSA B CBO-
00/IHOM OTIEPUPOBAHUU MOHATUSAMH, YMEHUH BBIJICIIUTh CYIIECTBEHHbIE  HECYIIECTBEHHbIE €ro
MIPU3HAKU, MPUYUHHO-CIEACTBEHHbIE CBA3U. OTBET (popMynupyeTcs B TEpMUHAX HAYKH, U3JI0-
JKEH JIUTEPATyPHBIM 3bIKOM, JIOTHUYEH, JIOKAa3aTeJIeH, JEMOHCTPUPYET aBTOPCKYIO MO3UIIHIO 00Y-
YaroIIerocs.

Ounenka «xopouo»

- BBICTaBJISIETCA 00y4YaroIeMycsi, €CIM JIaH MOJIHBIN, pa3BepHYTHI OTBET Ha MOCTAaBJICH-
HBII BOIPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTe, JOKa3aTeIbHO PACKPHI-
Thl OCHOBHBIE IOJIOKEHHSI TEMBI; B OTBETE MPOCIIEKUBACTCS YETKasi CTPYKTYypa, JOrudeckast mno-
CJIE0OBATEIBbHOCTD, OTPAXKAIOIIAsl CYLTHOCTh PACKphIBAEMBIX MOHATHH, TEOpUil, siBneHUil. OTBET
M3JIOKEH JINTEPATYPHBIM SI3BIKOM B TEPMHUHAX HayKd. MoryT ObITh JOMYyIIEHbI HEJOYETHl B
OTIpeIeICHNH MOHATUH, UCITPABICHHbBIE 00YYaIOLIMMCS CaMOCTOSTENILHO B IPOIIECCE OTBETA.

OueHka «yJ10BJIETBOPUTEIbHO)

- BBICTABJIsICTCSI 00yYarolEeMycs, €CIIM JaH IMOJIHBIA, HO HEJOCTAaTOYHO MOCJIE0BaTElb-
HBII OTBET HA IMOCTABJIEHHBIN BOMPOC, HO IIPU 3TOM ITOKA3aHO

YMEHHME BBIJIEIUTH CYLIECTBEHHBIE M HECYIIECTBEHHBIC NPU3HAKW M NPUYMHHO-CIIEH-
CTBEHHbIE CBsI3U. OTBET JIOTMYEH U U3JI0KEH B TEPMUHAX HayKH. MoOryT ObITh JOIMYIIEHHI 2-3
OLIMOKH B OIPEIe]IEHUN OCHOBHBIX MOHATUHN, KOTOPbIE 00yYaroIuiics 3aTpyIHAETCS UCIIPABUTh
CaMOCTOSITENILHO.

OneHka «Hey10BJIEeTBOPUTEIbHO»

- BBICTaBJIAETCS OOYy4aroUIEMyCs, €C/IM J1aH HETOJHbIA OTBET, MPEACTaBISIOUINI co00i
pa3po3HEHHbIE 3HAHUS 110 TeME BOIIPOca C CYIIECTBEHHBIMH OIIMOKaMM B ompenesneHusx. [Ipu-
CYTCTBYIOT ()parMEeHTapHOCTb, HEJIOTUYHOCTh H3JI0KEeHHsA. OOyuaroluiicss He OCO3HAeT CBA3b
JTAHHOTO TIOHSTHUS, TEOPUH, SBJICHUS C IPYTMMU OOBbEKTaMHU JTUCHMILIMHBL. OTCYTCTBYIOT BBIBO-
JIbl, KOHKPETH3alusl U J10Ka3aTeJIbHOCTh W3JI0KeHUs. Peub HerpamoTHas. JlomogHUTENbHBIE U
YTOYHSIOILIME BOMPOCHI MPENoiaBaTeliss He MPUBOAAT K KOPPEKIMH OTBeTa OOydaromierocs He
TOJIBKO Ha MOCTaBJIEHHBIN BONPOC, HO U Ha JIPYTUe BOMPOCHI TUCHUIUIMHBI.

Kpurepun ouenku 3HaHul 00y4arommxcsi NpM NpPoBeleHNH TeCTUHPOBAHUSA

OrneHKa «OTJAMYHOY

- BBICTABIISIETCA MIPH YCJIOBUHU MPABUILHOTO OTBETa 00yyarolierocs: He MeHnee ueM 85 %
TECTOBBIX 3aJIaHUM;

OueHka «Xopouoy

- BBICTABJISIETCA [IPH YCJIIOBUU IIPAaBUIILHOTO OTBETa o0yyarouierocst He MeHnee ueM 70 %
TECTOBBIX 3aJaHUI;

OrieHKa «y/10BJIETBOPUTETHLHOY

- BBICTABIISIETCA [IPH YCJIOBUHU MIPABUILHOTO OTBETa o0yuatoierocst He menee 51 %; .

OrieHKa «HEYT0BJIETBOPUTETBHOY

- BBICTABIISIETCA MIPH YCJIOBUU MPAaBUIBLHOTO OTBETa o0yuaroiierocs menee 4yem Ha 50 %
TECTOBBIX 3aJIaHUH.

PesynbTaThl TEKyIIEro KOHTPOJIS UCMONIB3YIOTCS MIPH MIPOBEICHUU MPOMEKYTOUHOM aTTe-
CTaIluu.

Kpurtepuu onieHuBaHNs KOHTPOJIBLHBIX PadoT:
OneHka «3a4TEHO»
- BBICTABJISIETCS, €CIIM 00YYaIOUINIACS IPAaBUIHHO BBITIOJIHHII HE MEHEE MOJIOBUHBI PAOOTHI
WM JOMYCTHII He OoJiee ABYX IpyObIX omMOOK, Wik He OoJiee ogHOM Tpy0oil u 01HOM HerpyOoi
OIIMOKH M OJJTHOTO HEJI0YeTa, I He OoJiee ABYX-TpeX HerpyObIX OmMOOK, MM OJHON Herpy0oii



OH_II/I6KI/I 148 TpCX HEO04YCTOB, HJIN HpI/I OTCyTCTBI/II/I OI_HI/I6OK, HO HpI/I HaJIM4Yn ‘{eTBIpeX-HSITH HC-
JIOYETOB, TIJIOXO 3HAET TEKCT MPOU3BEICHUS, TOMYCKAET UCKaKEeHNE (DAKTOB.

OneHka «He3aYTEeHO)

- BBICTABJISICTCSI, €CITA 00YYAIONTUHCS JOMYCTUI YHCIIO OMMOOK ¥ HEAOUYETOB IIPEBOCXO-
JISITIIee HOPMY HITH €CJIA TIPABUIILHO BBITIOJIHUJI MEHEE TTOJIOBUHBI PaOOTHI.
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