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Pabouas mporpamma aucuurnabl «Heopranuyeckasi Xumus» pazpaboTaHa Ha
ocaoBe ®I'OC BO — GakamaBpuar mo HampaBieHH0 moarotoBku 35.03.03 Arpo-

XMMHS M arpono4BoBeeHHe, YTBEPKICHHOTO TpukazoM MuHHcTepcTBa 00pa3o-
BaHUs U Hayku PD 26 urons 2017 r. Ne 702.

ABTOD:
1.X.H., ipodeccop =3
Ka(eapbl XUMHAH > E. A. Kaiiroponosa

PaGouas mporpamMmma o6cyxaeHa 1 pEKOMEHI0OBaHA K YTBEP)KICHHUIO PEIICHUEM
kadeapel xumuu oT 2 Mapta 2019 r., npotokosa Ne 7.

3aBenyromuii kadeapon,
1.X.H., mpodeccop -} E. A. Kaiiroponosa

Pabouast mporpamma oo0peHa Ha 3acelaHuy METOUYECKOM KOMUCCUU (paKyJIbTeTa
arpoOXUMUH U 3alIUTHI pacTeHU, TPOTOKOI OT 22.04.2019 r. Ne 8.

IIpencenarens QMCO > H. A. MockaieBa

METOINYECKON KOMUCCHUU
K.0.H., IOIICHT

PykoBoaurens A. B. Ocurnos
OCHOBHOHN  mpodeccruoHa b-

HOM 00pa3oBaTeNbHON MpPO-

rpaMMBbl

K.C.-X.H., OLICHT



1 I.Ie.m; H 3aJa91 OCBOCHHUA JUCIHUIIJIMHDBI

Heabro ocBoeHns mucuuiuiiHbl «HeopraHumveckass XuMMsD) SBISIETCA
dbopMupoBaHUE KOMIUIEKCA 3HAHUIN MO HEOPraHMYECKONW XUMHUU, YMEHHUU U HaBbI-
KOB pabOThl C XMMHMYECKHMHU BEIIECTBaMH, L€JIecO00pa3HOro HCIHOIb30BaAHUS
CBOWCTB HEOPTaHWYECKUX BEIIECTB U MEXAHU3MOB UX JICCTBUS B MPOU3BOJICTBEH-
HBIX CEIbCKOXO3SIICTBEHHBIX MPOIECCAX, MPOBEICHUE HEOOXOUMbIX U3MEPEHUN U
pacyeToB Ha OCHOBE 3aKOHOB XMMUH JIJIS PEIICHHsI MPOGECCHOHANTBHBIX 3a71a4.

3az[aqn ANCHUITI/INHBI

— OCBOEHHE TEOPETHUYECKUX MPEACTABICHHUI, COCTaBISAIOIMUX (DyHIAMEHT
BCEX XMMMUYECKUX 3HAHUMU, CBOMCTB AJIEMEHTOB U OOpa30BaHHBIX UMM HEOPTaHU-
YECKUX BELIECCTB;

— U3yYEHHUE CIOCOOOB MOITYYEHHs] U CBOWCTB XMMHYECKHX AJIEMEHTOB U MX
HEOPTaHUYECKUX COECIUHEHUN, KOHKPETHBIX XUMUYECKUX PEAKIUI U UX MEXaHU3-
MOB;

— (popMHupoBaHUE YMEHUI U HaBBIKOB MPOBEACHUSI XUMUYECKOIO SKCIIEPH-
MEHTA;

— (hopMHpOBaHUS HABBIKOB ITPOBEJICHUS paCUETOB HA OCHOBE 3aKOHOB CTE-
XUOMETPUH;

— O3HAKOMJIEHUE C COBPEMEHHBIMU JIOCTHXKEHUSAMHU B 00J1aCTH HEOpraHUye-
CKOM XMMMU;

— (opMHpOBaHUE YMEHUS UCIOJIb30BaTh YUEOHYIO, HAYUHYIO U CIIPAaBOYHYIO
XMUMHYECKYIO JINTEpATypy AJIs peleHus: NpopecCUOHAIbHBIX 3a/1a4.

2 IlepeueHb MJIaAHUPYEMbIX Pe3yJbTATOB O0yUYE€HHUS IO JAUCIHU-
IUIMHE, COOTHECEHHBIX C IUIAHMPYEMBIMM Pe3yJbTATAMHN OCBOEHMS

OIIOII BO

B pesynbrare uzyuenus aucuuiuiiHbl «Heoprannueckas xumus» oOydaro-
HIUHCA JOJDKEH IMOJYYWTh 3HAHUS M HABBIKM JUISI YCIIEIIHOIO OCBOEHUS CIEYIO-
IIMX TPYAOBBIX (DYHKIUH U BBIIOJHEHUS CIEIYIOIUX TPYIOBBIX JEHCTBUM:

[Tpodeccrnonanbhbiii cTaHAAPT «ATPOHOMY, YTBEPKIACHHBIN Mprukazom Mu-
HUCTepCTBa Tpyaa U conuanbHol 3ammTsl PO ot 09.07.2018 N 454H.

OTo:

BrlinonHenne paboT B paMkax pa3paObOTaHHBIX TEXHOJOTUN BO3/EIbIBAHMS
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP:

- Opranu3zanusi paboThl PACTEHUEBOAYECKUX OpUraa B COOTBETCTBUHU C TEX-
HOJIOTMYECKUMHU  KapTaMU  BO3JIEJIbIBAHUS  CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYP,
A/01.5;

- KonTtpoub npoiiecca pa3BuTusi pacTeHuil B TeueHue Bererauuu, A/02.5.

OpFaHI/I3aI_II/I$I IPpOU3BOACTBA MPOAYKIIMH PACTCHUEBO/ICTBA.



- Pa3zpaboTtka cuctemMbl MEpONIPUSATUM MO MOBBIIIEHUIO 3G (PEKTUBHOCTH
MIPOM3BOJICTBA MPOIYKIIMHU pacTeHUueBoicTBa, B/01.6;
- Opranuzanms HCTIBITAHUN CEJICKIIMOHHBIX JocTkKeHui, B/02.6.

B peE3yJabTAaTEC OCBOCHUA TUCIHUIIJINHBI (l)OpMI/IpyIOTCH CJIeayrmue KoOM-
NEeTCHINH:

OIIK-1 — Cnoco6eH pemiath TUMOBbIE 3a7a4u MPOGECCUOHANTBHON e TENb-
HOCTH Ha OCHOBE 3HaHHI OCHOBHBIX 3aKOHOB MaTEMaTHUYECKUX U €CTECTBEHHBIX
HayK C IPUMEHEHHEM WH(OPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA.

3 Mecto nucunmiuibl B cTpyktype OIIOIIBO
«Heopranuueckass XuMUsD SBISETCS AUCIUIUIMHON 00s3aTEIBHON YacTH
OIIOIT BO noaroroBku oOy4varomuxcs 1o HamnpasieHuto 35.03.03 Arpoxumus u

arporioYBOBE/ICHHE, HAIIPaBICHHOCTh «Il0YBEHHO-arpOXUMHUUECKOE OOeCIieueHre
ATIK»y.

4 OobeM qucuuiIMHbI (108 yacoB, 3 3a4e€THBIX €AUHUIIHI)

O06beM, gacoB
Buasl yueOHOM paboThI
Ounas
KonrakrHas padora 67
B TOM YHCJIC:
— ayIUTOpHAs TI0 BUJIaM YYEOHBIX 64
3aHITHH
— JEKLUNA 20
— MIPaKTUIECKUC —
— nabopaTopHbIe 44
— BHEayAUTOpHAs 3
— 3a4er —
— DK3aM€EH 3
— 3aIuTa KypCOBBIX paboT
(IpOoeKTOB) B
CamocrosiTesibHast paboTa 41
B TOM YHCJIE:
— KypcoBas pabota (mpoekr)* —
— MIPOYME BUJIBI CAMOCTOSTEIHHON 41
paboThI
HToro nmo nucumniinHe 108

TpyaoeMKoCTh AMCHUIIMHBI U (pOPMA POMEKYTOYHOM aTTECTALUM

O6bem muctmmuivHbl 108 yacoB, 3 3adeTHbIX equHUIbI. J(ucnunmuna nzyqaercs Ha 1 Kypce,
B 1 cemectpe. [1o uToram uzyuaeMoro Kypca CTyJICHTBI CJJAalOT K3aMEH.



5 Conep:xanue TUCUUILIAHBI

Conep:kaHue ¥ CTPYKTYpPa IMCHUIIMHBI 10 0YHOH (popme 00ydeHuUs
B pe3yibTate ocBOeHUSI JUCHUILIMHBI (POPMUPYIOTCS CJIeAYIONINE KOM-
neTeHun:
OIIK-1 CriocobeH peraTh THIOBbBIE 33/1a4i MPodhecCHOHATEHOM
JeSITEILHOCTH Ha OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U
€CTECTBEHHBIX HayK C TPUMEHEHUEM UH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX

TEXHOJIOTUU

Tema.
OCHOBHBIE BOITPOCHI

OcCHOBHBIE 32aKOHBI U IOHATHUS

xumun. Heopranuyeckass Xumusi u
arpoxumms.

11 OcHoBHBIEC MOHSITHS XUMHUU (XUMHYE-
CKOE€ BEILIECTBO, aTOM, MOJIEKYJA, HOHBI,
KaTHOHBI, aHUOHBI, BaJICHTHOCTh, CTEIICHb
OKHCJICHHUS, KOJIMYECTBO BELIECTBA, MOJIb).
12 CrexeoMeTpUYeCKHE 3aKOHBI XUMUU:
3aKOH COXpaHEHHUsl MacChl BEUIECTBA; 3a-
KOH IOCTOSTHCTBA COCTaBa XMMHUYECKUX
COEIMHEHM; 3aKOH 3KBUBAJIEHTOB; 3aKOH
KpaTHBIX OTHOIIEeHUH; OOBEMHBIN 3aKOH
I'eit-JIroccaka, 3akoH ABOrajpo.

13 Heopranudeckast XuMUs ¥ arpoXH-
MHUSI.

dopmupyemble
KOMIETEeHIIH U

O
(BN
A

Cemectp

Buasbl yueOHoi padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTYy/IeH-

TOB
U TPYA0EMKOCTh (B 4acax)
JIabo- | Camo-
Hpaxru- aro CTOSI
JIek- YEeCKHUe parop
HBIE TENb-
85051 3aHATHUA
3aHd- Has

THS pabora




2 CoBpeMeHHbIe TMpeICTaABJIEHUS] O
CTPOEHUM ATOMa, NMEPHOAMYECKOM 3a-
KOHe U TepHOoAUYeCcKoil cucreMe JJe-
meHTOB JI.U. MenaeseeBa

2.1 CoBpeMeHHble NpeACTABJIEHUS O
CTPOEHHMH aTOMA

2.1.1 ]JlokazarenbcTBa CI0KHOCTH CTPOE-
HUS aTOMOB;

2.1.2 Mopenu CTpOSHUS aTOMa;

2.1.3 KBaHTOBO-MEXaHMYECKHUE MTPEIICTAB-
JICHUS O CTPOEHUH aTOMa;

2.1.4. TTopsinok 3armoTHEHMS IEKTPOHAMHE
SHEPreTUYECKUX YPOBHEU U IIOyPOBHEM B
MHOT'03JIEKTPOHHBIX aTOMaX. DJIEKTPOHHbIE
(hopMyJIBI M 3JIEKTPOHHO-TpadruecKue
CXEMBI.

2.2 Ilepuoguyveckunii 3aKOH U MEPUOIM-
yeckasa cucrema JI. 1. MenaeneeBa, ux
3HAYeHHUe U NIPUMeHeHne

1. Ilepuonnyeckuii 3aKOH U TEpUOAUYE-
ckas cucrema ’iemeHToB [[. Y. Mennene-
€Ba, KaK KJaccCU(PHUKaIUs aTOMOB 10 CTPO-
€HUIO JICKTPOHHBIX 000JIOUCK;

3. CTpyKTypa NEpUOAUMYECKON CHUCTEMBI
3JIEMEHTOB;

OIK-




Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO padoTy CTYy/IeH-

S =
2 = TOB
Ne 3 2| E M TPYA0EMKOCTh (B 4acax)
n/ Tema, 2E g JIa6o- | Camo-
OCHOBHBIE BOIPOCHI g g3 I[TpakTu-
. 2 20| Jlek- | weckme | PArOPT | cTO
S 2 HBIE TeJb-
MU | 3aHATHS
3aHsI- Has
THSI paborta
4. VI3aMeHeHHnEe CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUI B IepUOIaX U MOATPyIIax;
5. 3nauenue [13 u [1CO JI. 1. Mennenee-
Ba.
3 Xumu4eckasi CBf3b U CTPOEHHE OIIK-
BemiecTBa. CoBpeMeHHbIE Tpej- 1
CTaBJIEHUS] 0 XMMHYeCKOH CBSI3M,
ee BHAAX M cBoiicTBax. Kommiaekc-
Hble COeJHHEHHs, CTpPOEeHHEe H
CBOliCcTBA.
3.1 CoBpeMeHHbIE MPeICTABIEHUS O
XUMHUYECKOH CBA3M
3.1.1 Xumuueckas cBs3b (XC), mpupona,
ycIoBusi 00pa3oBaHusl, Kiaccuuxams;
3.1.2 KoBasnieHTHasI CBS3b U €€ CBOICTBA U
MEXaHU3Mbl 00pa3oBaHusl (OOMEHHBIA W
JIOHOPHO-AKIETITOPHBIN );
3.1.3 CBolicTBa KOBAJICHTHOH CBSI3H;
3.1.4 Tubpunuzaus aTOMHBIX OpOuTa-
Je, npasuio ['uinnecnu;
3.1.5 Honnas cBs3b, CBOKMCTBA COEIUHE-
HUN C HOHHBIM TUTIOM CBSI3H;
3 3.16 Merannuueckast cBsi3b, €€ 0CO- 11 a4 B 5
OEHHOCTH; 6

3.1.7 BogopoaHas CBsI3b Kak BUJ HECIIe-
M(PUYECKUX B3aUMOICHCTBUI;

3.1.8 Tumns! KpUCTATMYECKUX pEIIe-

TOK.

KomniekcHble coeTuHeHUsl, CTPO-
€HHe U CBOMCTBA

3.2.1 CocTaB KOMIUIEKCHBIX COEIMHEHHH
(KC): xommiekcooOpazoBaTeb, TUTaHabl,
JICHTAaTHOCTh, KOOPIWHAIIMOHHOE YHUCIIO;
BHeIIHEC(EpHbIE HOHBI.

3.2.2 XuMmuuecKas cBsi3b B KOMIUIEKCHBIX
COEIMHEHUSX;

3. 2.3 Knaccudukamus KC;

3.2.4 Homenknatypa KC;

3.2.5 IIpocTpaHCTBEHHOE CTPOCHUE H
nzomepust KC;

3.2.6 KC B pacTBOpax, KOHCTaHTHI
YCTOMYHMBOCTH ¥ KOHCTAHTHI HECTOMKO-




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETeHIIN U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO padoTy CTYy/IeH-

TOB

U TPYA0EMKOCTh (B 4acax)

Jlek-
85041

IIpaktu-
YeCKue
3aHATHSA

JIabo-
patop-
HEIE
3aHs-
THS

Cawmo-
CTOSI-
TeNb-

Has
paborta

CTH; (PaKTOPHI, BIUSIONINE HA YCTOMYN-
BocTh KC B pacTBopax;

32.7 Cmnoco6s! nomyuenust KC u nx
CBONCTBA.

3.2.8 3HaueHNE KOMILUIEKCHBIX COCTUHE-
HUH.

OKuCIUTEIbHO- PeaKiu, HX POJIb

B OMOJIOTMYECKUX MPOoIeccax u uc-

Mo Ib30BaHHeE.

4.1 CreneHb OKUCICHUSA, OKUCIUTCIIH H
BOCCTaHOBUTEIIN,

2. CocraBnenue ypaBaenusi OBP;

3.0B mnorennuansl; ypaBHenue Hepncra;
OTpeJieJICHUE HAaNpaBJICHUs TPOTEKaHUs
OBP ¢ nomomnisto OB noTeHnuanos, pojib
OBP B npupoze.

OI1K-

JHepreTHKa XHMHMYECKHX PpeaKkumid.
DJIeMeHTbl Y4YeHHSI O CKOPOCTH XMMM-
YyecKoil peakuuM XMMH4YEeCKOM PaBHO-
Becun. Karanu3. @epMeHTATUBHBIN
KaTaJau3 B OMOJIOTHYECKHX CHCTEeMax.
51 BHyTpeHHSS »Heprusi, >SHTaJIbINS,
TEIUIOBON 3(PPEKT XMMHUYECKON peakiu,
3akoH I'ecca.

52 DHTpomus Kak Mepa BEpOSITHOCTU
COCTOSIHUSI CUCTEMBbI, U3MEHEHUE SHEPIUU
I'n66ca kak KpuTepHil BO3MOKHOCTH ca-
MOTMPOU3BOJIBHOTO IPOTEKAHUS pEeaKLUU.
53 CKOpoCTh XUMHUECKUX peakiuii, pax-
TOPBI BIMSIONIME HA Hee. 3aKOH JIEHCTBY-
IOLUX MAaCC;

54 BnusHue teMieparypbl Ha CKOpPOCTb
xumuyeckon peakuuu. IIpasuno Banxrt-
l'odda. YpaBuenue Appennyca. DHeprus
aKTUBAIIUH;

55 Karanmus. Ilonstue o QepmeHTaTHB-
HOM KaTanu3e. OepMEeHTHI.

56 OOpaTuMOCTh XUMHUYECKHX PEaKITHi.
XUMHUYECKOe paBHOBECHE, KOHCTAHTA XH-
Mudeckoro paBHoBecHs. CMmelleHue Xu-
Mudeckoro pasHoBecus. Ilpunnun Jle-
[IlaTenbe.

OI1K-

CoBpemeHHbIE NpeCTaBJIeHNUs 0 pac-




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETeHIIN U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO padoTy CTYy/IeH-
TOB
U TPYA0EMKOCTh (B 4acax)

JlaG6o- | Camo-

patop- | cros-
HBIC TeJb-

3aHsI- Has
THSI paborta

IIpaktu-
Jlek- JecKue
J805051 3aHATUA

TBOpPax. PacTBOpBI 3J1eKTPOJIUTOB.
Teopus 31eKTPOJIUMTHYECKOH TUCCOIHU-
auuu. MonHoe nmpousBeeHue BObI.
Boaopoanbiii mokasaresb. bygepusbie
PacTBOpPbI, MEXAHU3M UX IeHCTBHS.

6.1 Boxa. PacTBophbl.

611 Boma. Posb Boabl Kak pacTBOpHUTE-
TSt

6.12 PacTBOpBl B JXKHMBOW NpHpOAE, HX
poib. [IpoGiieMbl OpoIIeHuss U BOJOIO/-
TOTOBKU;

613 ®dusnyeckas U XUMHUECKasi TEOPUU
pactBopoB. CoBpeMeHHbIE TPECTABICHUS
0 pacTBOpax;

6.14 KonueHTparus pacTBOPOB U CIIOCO-
OBl €€ BBIPAKEHHS.

6.2. PacTBOpBI JIEKTPOJINTOB, HX CBOIi-
CTBa

621 PactBopel anekTponuTOoB. Mexa-
HU3M DJIEKTPOJIMTUYECKON TUCCOIMalnu.
OCHOBHBIEC TIOJOXKEHUS TEOPHUU DIIEKTPO-
aUuTHYecKol nuccormanuu. Paboter Ap-
penuyca, Kabnykosa, KuctsikoBckoro;
6.22 Kucnotsl, ocHOBaHUs, colu U aM(o-
TEPHBIE COCMHEHUSI C TOUYKH 3PEHHS TEO-
PHH JIEKTPOIUTUYECKOMN AMCCOLUAINH;
623 Crenenp muccornmanuu o. CHIbHBIC
U ciabble ANIEKTPOJIUTHI. 3aKOH pasBefe-
ausg OcTBalbaa;

624  Teopus CHIBHBIX 3JEKTPOJIUTOB.
[TonsiTve 06 aKTUBHOCTHU PacTBOPA.

6.25 HonHoe mpousBeaeHHe BOJIbI, BOJIO-
POIHBIA W THUAPOKCUIIBHBIM IOKAa3aTEIn
pacTBOpOB, CIOCOOBI H3MEPEHHS BOJO-
POHOTO TIOKA3aTeIs;

6.26 BydepHble pacTBOpHI, MEXaHU3M HX
JICHCTBHS,

6.2.7 T'uaponus comei, TUIBI TUIPOIH3a.

e
=
A

XuMus p-3JIeMEHTOB
7.1 daementsl VII-A nmoarpynnsl. I'a-

JIOI€HBbI.

OIIK-




Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO padoTy CTYy/IeH-

£ =
L = TOB
s = &
No T ° =g U TPYA0EMKOCTh (B 4acax)
n/ oMa. g-E S JIa6o- | Camo-
OCHOBHBIE BOIIPOCHI S 2|5 [IpakTu-
I 2 20| e parop- | cros-
&3 eK YecKHe
S 2 HbIE TeJb-
YU | 3aHATHA
3aHA- Hast
THSI paborta
7.1.1 OOmiast XapakTepHCTUKa TaJOTeHOB,
UX PacHpOCTPaHEHHOCTb, (U3NYECKUE 8

cBoicTBa. [lonmydyenue rajoreHos.

7.1.2. Xumus dpropa. @TOpOBOIOPOI, €TI0
IOBEIEHUEe B pacTBopax. llinaBukoBas
KHCIIOTa

7.1.3. Xuop, ero ¢u3uvecKue U XUMHYe-
CKHE€ CBOWCTBA. XJIOPOBOJOPOJ, COJISIHAS
KHCJIOTA.

7.1.4 Oxcuapl XJI0pa U COOTBETCTBYIOIIHE
UM KHUCJIOTBL. XJIOPOCOAEPIKAIINE COJIU
KaK MEeCTULUIbl U YAOOpEeHUs, UX 3Haue-
HUE U IPUMECHEHUE.

7.1.5 Moz ero OKMCIUTEIbHO-
BOCCTaHOBH-TENIbHBIE CBOMCTBA. Mo Kak
MHUKPODJIEMEHT.

7.2 DnemenTsl VI-A noarpynmsi.
XaJIbKOreHbl

7.2.1 OO6mas xapaKTeprCcTUKa XaJbKore-
HOB, UX PACIPOCTPAHEHHOCTh U OCHOBHBIE
(U3UKO-XMMHYECKHUE CBOICTBA.

7.2.2. Xumus Kuciaopona. AIIOTPOIHBIE
BugousmMeHeHus. Ilepokcua Bogopoaa kak
KaTaln3arop OMOXMMUYECKUX MPOLIECCOB.
3HavYeHHE KUCTIOpO/a.

723  Cepa, cynbhuasl, TOTUCYTHPUIBL.
724 Oxcunsr cepol (IV), (VI). Cepaucras
KHCJIOTa B BOJHBIX PAaCTBOPAX, CYIb(UTHI.
CepHast kucnora, €€ IOJIyueHHE, CBOU-
CTBa, CyIb(aTHI.

7.2.5. Cepa kak OuoreHHbIN 31eMeHT. Ce-
pycoaepxaiiue yaoopeHusl.

7.3 DnemeHTHI V-A NOATPyNNbI

7.3.1 OG1mas xapakTepuUCTHUKA 3JIEMEHTOB
V-A noarpymnsl, UX 0COOEHHOCTH. A30T
u hochop Kak OMOTCHHBIC ITIEMEHTHI.
Kpyrosopor a3zora B npupo/e.

7.3.2. A30T, ero XUMHUYECKHE CBOMCTBA.
AMMHuak, ero (pu3ndecKue CBOMCTBA, CHH-
Te3, XuMu4deckue csorcrra. Colii aMMo-
HUS.




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETeHIIN U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO padoTy CTYy/IeH-

TOB

U TPYA0EMKOCTh (B 4acax)

Jlek-

oUu

IIpaktu-
YeCKue
3aHATHSA

JIabo-
patop-
HEIE
3aHs-
THS

Cawmo-
CTOSI-
TeNb-

Has
paborta

7.3.3 Oxcunapl azora, ux (QuU3NYECKHE H
XMMHYECKHUE CBOMCTBA.

7.3.4 A30THasg KHCJIOTa, OKHUCIHUTEILHBIE
CBOMCTBA, HUTPATBHI.

7.3.5 Asorucras KHUCIIOTa, HUTPHTHIL.
A30THBIE y1OOpeHHUS.

7.3.6 AmnorpomnHble MoaMdUKAIMK (Poc-
¢dopa. Oxcunbl docdopa. Kucmopomnsie
KHCJIOTHI docdopa, ux comu. PocdopHbie
YIOOpEHUSI.

7.3.7 MBuIIBSIK, €ro COeIUMHEHNS, X TOK-
CUYHOCTH M IPUMECHEHHE B CEITBCKOM XO-
35MCTBE.

7.4 p - dnementsl IV-A noarpynnsl.
7.4.1 Yraepon kak OMOTCHHBIN 2JIEMEHT.
CBoiicTBa yriiepojia ¥ €ro COSIMHCHHM.
7.4.2 CoenuHeHHs yriepojaa, UX poib B
XPAaHEHUHU CEJIbCKOXO3AMCTBEHHOM IIpo-
TYKIIUH.

7.4.3 CBoiicTBa KPEMHUS U €r0 COe/IMHEe-
Huil. KpemHuii kak mouBooOpa3yromuit
JJICMEHT.

O61mue cBo¥icTBa MeTa/1JI0B. OCHOB-
HbIe CI0COObI NOJIy4YeHU METAJIIOB.
I[IpuMeHeHH e MEeTa/I/IOB B TEXHUKE,
CceJIbCKOM X034MCTBe.

8.1 ITonmoxxenue Metamios B [1CDO;

8.2 OcHOBHBIE CTIOCOOBI TTOTYYCHHUS
METaJUIOB U3 PY;

8.3 OOmas xapaKkTepUCTHKa METaJJIOB.
Psan cranmapTHBIX 3JIEKTPOAHBIX IOTEH-
[IMAJIOB;

8.4 1llenouHble MeTaJUIbI, UX POJb B OHO-
xumun. OOIHMe cBOMCTBAa 3IeMeHTOB [A-
MOATPYMIBL; MIEJIOYHbIE METAIbl  KakK
BOCCTAHOBUTEH, 00pa3oBaHre OMHAPHBIX
COCJIMHEHUNH M HMX CBOMCTBA, KaTHOHBI
MIEJIOYHBIX METAJIOB UX CBOMCTBA, peak-
MM OWHApHBIX COENWHEHUN C BOJOH;
THAPATUPOBAHHBIE KATHOHBI IIEITOYHBIX
METaJUIOB, BBICOKAsl PACTBOPUMOCTD COJEH
MIEJIOYHBIX METAJUIOB B BOJIE, KPUCTAILIO-

OIIK-




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETeHIIN U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO padoTy CTYy/IeH-

TOB

U TPYA0EMKOCTh (B 4acax)

IIpaktu-
YeCKue
3aHATHSA

Jlek-
85041

JIabo-
patop-
HEIE
3aHs-
THS

Cawmo-
CTOSI-
TeNb-

Has
paborta

THIPAThl; KOMIUIEKCHl KATHOHOB HATPUS U
KaJisi ¢ OMOMOJIEKYJIaMH, KaTHOHHUTHI U
WOHHBIA OOMEH HATpUS M Kalusl U APYTUX
OJIHO3APSIHBIX HOHOB TIOYBEHHOT'O pac-
TBOPA;

8.5 O0mue cBoiicTBa 31emMeHTOB [IA-
noArpymnmnsl; ampOTEPHOCTh  OepHILIHS,
€ro OKCH/JIa ¥ THAPOKCH/IA, TOKCUIHOCTD
OepriuTus U ero coenHeHnr. dusmnde-
CKH€ M XMMHYECKHE CBOICTBA MarHus 1
KaJbIUs, X BOCCTAHOBHUTEIILHBIE CBOM-
CTBa, KATHOHBI MarHus U KaJbLUsI KOM-
IJIEKCHBIC COSMHEHHS MAarHus U KaJbIIHs
¢ xenaroo0pa3yrIUMU JUTraHIaMH, Mg2+
u Ca®* B KuBOI KJIETKE, POJIb MATHUS B
xJyopoduruie, Mg2+ u Ca”* B pepmenTa-
TUBHBIX peakuusax. Marauii u KaJibIuun
KaK IIUTaTeIbHBIE KOMIIOHEHTHI IIOYB.
MexaHHu3M U3BECTKOBAHHMS U THIICOBAHUS
mouB. AMGOTEpHOCTH ATIOMUHUSL.

Xumus d-3J1eMeHTOB: ooume
CBOICTBA NEpPeXOJHbIX MeTAJIO0B, HX
NpUuMeHeHHe

9.1 IlepexoaHbie METAIIIBI, X XapaKTe-
pHUCTHKA:

9.1.1 OcoGeHHOCTH AIIEKTPOHHOTO CTPOe-
HUS aTOMOB TIEPEXOIHBIX DJIEMEHTOB;
9.1.2 CteneHu OKUCIICHUS,

9.1.3 XuMHu4eCcKOe IMOBEICHHUE.

9. 2 XuMu4ecKue CBOMCTBA OTACIbHBIX
METAaJUIOB U UX COCTMHEHUM (COeAMHEHUS
XpOMa B CTENEHX OKHUCeHud 13 u +6;
coenuHeHus moinubaena(Vl); coenunenus
Maprasiia B CTEeHsIX OKUCIIeHUs +2, +4,
+6 1 +7; poab COEMHEHHI: KeTe3a B
CTEIIEHSIX OKUCIIeHHS +2 U +3, koOanbTa B
CTEIICHAX OKHCICHUS +2 U +3; HUKEIA B
CTEIIEHU OKUCIICHHS +2; MEIU B CTCIICHSIX
okucineHus +1 u +2; muaKa, KaaMUs U
PTYTH; TOKCUYHOCTb COEAMHEHUN KaaMUs

U PTYTH).

OIIK-

Hroro

20 g

44 g

41y




6 IlepeyeHb y4eOHO-METOAMYECKOTO OOecevYeH sl I CaMo-
CTOSITEJIbHOM Pad0THI 00yYAIOINUXCS MO JUCHUTIMHE

Mertoauueckue ykazaHus (1151 CaMOCTOSITEIbHON pabOThI)

1 Kaitroponosa E.A. Heopranuueckas XuMuUs: TEOPETUUECKUE OCHOBBI U
npakTHieckoe npumeHenue: yueb. mocodue. / E.A. Kaitroponosa, J1.B. I"'aBpuiien-
KO — Kpacnonap: Kyol'AY, 2019. — 184 C.
https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie_2019 6_pechatnykh listov
pravki_ot 19.08 -_kopija 502918 vi1_.PDF

2 Kocsaok H.E. CripaBo4nuk 110 o6mieit u Heopranndeckoit xumun / H.E.
Kocsnok., E.C. Koctenko, E.A Kaitroponosa. — Kpacnomap: Ky6I'AY. - 19,6 m.x.,
2013 [DnekTpoHHBIH pecypc].
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik po_obshchei_i_ne
organicheskoi_khimii_Kosjanok Kostenko Kaigorodova.pdf

3 Katiroponosa E.A. Xumust 21eMeHTOB: Kypc JIEKIUN SIS CTYJEHTOB OUO-
nornyeckux ¢akynapTeToB / E.A. Kaliroponosa, E.C. Koctenko, C.A.IlectrynoBa
— Kpacnonmap: Ky6I'AY, 2013. - 132 c._
https://edu.kubsau.ru/file.php/105/03 03.07.13/14 KHimija_ehlementov_Kostenk
0_Pestunova_Kaigorodova.pdf

4 Heopranuueckas Xxumusi. TeopeTuueckrne OCHOBBI U UHJMBHIYyaJIbHbIC 3a-
JaHUSI 1711 CAMOCTOSITEIbHOW paOOThI CTYJICHTOB OMOJOTUUECKUX HANIPaBICHUMN U
CHeIUaIbHOCTE! arpapHbIX By30B: Yue0. mocooue. / E.A. KaiiropogoBa u nip. —
Kpacunomap: Ky6I'AY, 2013. — 184c._
https://edu.kubsau.ru/file.php/105/03 03.07.13/16 Teoreticheskie osnovy i_indiv
idualnye zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA
Sidorovall_KoshelenkoNA.pdf

7 ®OH/ OLIEHOYHBIX CPEACTB JIsl MPOBEAEeHUS MPOMEKYTOYHOM

aTTecTaluu
7.1 IlepeyeHb KOMIETEHIMH ¢ YKa3aHUEM 3TanoB ux GopMUpoOBaHMUS B
npouecce ocsoenusst OITIOII BO

Oranbl GOpMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHO-
Howmep cemectpa*™ CTH KOMIIETEHLIUH 110 JUCLMILINHAM,
npakTukam B rpouecce ocsoenus OIIOIT BO

OIIK-1 — Cnoco0eH pemiath TUIOBbIE 3aa4K MPOodhecCUuOHANTBHON AesATENb-
HOCTH Ha OCHOBE 3HaHMI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK ¢ IpUMEHEHUEM MH(OPMAIIMOHHO-KOMMYHUKAILIMOHHBIX TEXHOJIOTHMA

1 dusuka

MartemMaTHKa B MaTeMaTHISCKasl CTAaTHCTHKA

1
1 Nudopmaruka
1

Heopr AHNYCCKasA XUMHUA



https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie_2019_6_pechatnykh_listov_pravki_ot_19.08_-_kopija_502918_v1_.PDF
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/14_KHimija_ehlementov_Kostenko_Pestunova_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/14_KHimija_ehlementov_Kostenko_Pestunova_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf

Howmep cemectpa*™

Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS c(hOpMUPOBAHHO-
CTH KOMITCTEHIMH 110 TUCIUIUTNHAM,
npakTukaM B npouecce ocsoerust OIIOITI BO

BBenenue B mpoeCCHOHATBHYIO e TEIBHOCTh

boranuka

XuMus aHaJuTHIeCKas

Arpometeoposorus

NINININ -

VYyeOHas nmpakTuka
— O3HaKOMHTEJIbHAS

XHUMHS OpraHudecKas

MukpoOuoorus

Mexanu3anus paCTeHUEBOJCTBA

XuMus (1)I/I3I/I‘-I€CK3,SI U KOJJIOMOHAasA XUMHA

CebCKOXO03SIMCTBEHHAS DKOJIOT U

T'eone3us

FOCY,Z[apCTBeHHaSI HUTOroBasd arreCranusa

|| || o] w|w

OOTEHI

BrinonHeHue u 3anuTa BeITYCKHOM KBaTU()UKAITMOHHOM pa-

* HOMEp ceMECTPa COOTBCTCTBYCT JTAIly (1)OpMI/IpOBaHI/I$I KOMIICTCHII NN
7.2 Onucanue nmoka3artesjie u KPUTEPHUEB OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCAaHHUEC IIKAJbI OICHUBaAHUA

IInanupyemsble
pe3yJIbTaTh
OCBOEHUS KOM-
METEHLUU

YpoBeHb 0CBOEHHUS

HCYOOBJICTBOPH-
TCIBHO

(MUHUMATBHBIN)

YIIOBIIETBOPHU-
TEJILHO
(TIOpOTOBEIiT)

XOpOLIO
(cpennuit)

OTJINYHO
(BBICOKHIT)

OrneHoynoe
CPEICTBO

OIIK-1 — CnocoOeH peliath THIIOBBIC 3a1a4K MPO(HECCHOHAIBHON IEATSIILHOCTA Ha OCHOBE 3HA-
HUM OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEHHBIX HayK C IPUMCHCHUEM I/IH(I)OpMaIH/IOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

N-Lomk1:
3HaTbH OCHOB-
HBIE 3aKOHBI
€CTECTBEHHO-
HAYYHBIX JTUC-
OUIUIAH IS
pelieHus
CTaHIaPTHBIX
3a7a4 B 00J1a-
CTH arpo3Ko-
JIOTHH, arpo-
XUMUH H arpo-
[IOYBOBEICHUSL.

YpoBeHb
3HAHWI HIKE
MHHHMAaJIb-
HBIX Tpebo-
BaHUH, UME-
JIK MECTO
rpyOsble
OIIOKU

MuHuMaIbHO
JIOITYCTHUMBII
YpOBEHb 3Ha-
J0my-
IIEHO MHOTO
HErpyObIX
OLIMOO0K

HUM,

YpoBeHb
3HAaHUH B
o0BeMe, co-
OTBETCTBY-
IOIlIEM  TIpo-
rpaMMme Moj-
TOTOBKH, JI0-
MyIIeHO He-
CKOIBKO He-
rpyObIX
omuoOOoK

YpoBeHb
3HAHUH B
o0beMe, co-
OTBETCTBYIO-
eM po-
rpaMMe mo/I-
TOTOBKH, 0€e3

OILINOOK

TectupoBanue
Pedepar
Jlokman
KoHntposbnsie
paboThI
DK3aMeH




[Mnanupyemsbie YpoBeHb OCBOEHHUS
PE3YJBTATRl | HeyOBIETBOPH-| YIOBICTBOPH-
OCBOEHUS KOM- XOpouIo OTJINYHO
TEIIbHO TEIIbHO (cpemumutii) (BBICOKHIA)
HETCHIH (MUHMMaIBHBIN) |  (TIOPOTOBBIIT) P
U—2omkc-2: Ilpu  pemte- | [Iponemon- | IIpogemon- | IIpogemon-
[pUHAMATD HUU CTaH- | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPOBAHBI
CHICHUS
P JApTHBIX 33a- | OCHOBHBIC BCC  OCHOB- | BCE  OCHOB-
CTaHAAPTHBIX
3amau B oOma- | a4 HE IPO- | yMEHHs, pe- | Hble yMEHUs, | HbIE yMEHHS,
CTH  arpodko- | IEMOHCTPH- | IICHBI THIIO- | PEIICHBI BCE | PCIICHBI BCE
JIOTHH,  aIPO” | pogaHbel  OC- | BBIE 33[Ja4YM C | OCHOBHBIE OCHOBHBIE
XHUMHH U arpo-
HOBHBIC YMe- | H BIMH YH C He- 91 C OT-
Housosenerms | HOBHPIC YME erpyo 3aJa4M C He- | 3aJa4yM C O
JIJI1 OCHOBHBIX HHAA, UMEIIN OH_H/I6KaMI/I, FPY6BIMI/I ACJIIBHBIMHA
3aKOHOB €CTE€- | MECTO  IPy- | BBIIOJHEHBI | OLIMOKAMH, HecyIe-
CTBCHHOHAYY™ | Grie ommOKK | BCe 3aaHMsl, | BBIIIOJIHEHBl | CTBEHHBIMH
HBIX  JIACIH-
HO HE B IOJI- | BCE 3aJlaHUs B | HEJIOYCTAMH,
IIJIUH.
HOM 00BbEME | MOJIHOM O00B- | BHIMOJHEHBI
emMe, HO He- BCE 3aJ[aHUs B
KOTOpbIE  C | IIOJJHOM 00b-
HEJoYeTaMH | eMe
N1-3omnk-1. Ilpu  pemie- | Umeercs mu- | IIpogemon- IIpoxemon-
Branets HUHU CTaH- | HUMaJbHBIAH | CTPUPOBAHBI | CTPHPOBAHBI
HaBbIKaMH ADTHEIX 33 6 6
ompenencams | 4P Ha0Op HABBI a30BbIC HaBBIKH  TIPU
OCHOBHBIX 3a- | a4 HE IIPO- | KOB /IS pe- HAaBBIKU TIPU | PELICHUH He-
KOHOB €CTe- JIEMOHCTPU- | LIEHHUS CTAH- | PEIICHUH CTaHJAPTHBIX
CTBCHHOHAYY™ | hopapbl  0a- | mapTHHIX 3a- | CTAaHJAPTHHIX | 337124 0e3
HbDX et BbIE€ HABBI 0
e s pe- | OB J1a4 ¢ HEKO- 3a]a4 C HEKO- | OMIMOOK |
meHus crag- | KM,  UMEIH | TOpBIMU TOPBIMHU HEJIOUETOB
JApTHBIX 3a- MECTO  IPYy- | HEZAOYETaMH | HEeJOYETaMH

a4y B 00J1acTH
arpo3KoJIOTHH,
arpOXUMUH U
arporoyBoBe-
IEHUSL.

ObIE OIITNOKU

Onenounoe
CPEICTBO

7.3 TunoBble KOHTPOJIbHbIE 3a/IaHUsI WJINM WHbIE MaTepHAJIbl, HE00XO-
AUMBbIE ISl OLEHKH 3HAHUI, YMEHHMH, HABBIKOB, XaPAKTEPU3YKIINX 3TAMbI

¢popmupoBanus komnereHuuii B mpouecce ocsoenus OIIOII BO

Ouenounsle cpeacrpa s komnereHuun OIIK-1 — CnocoGen pemiath THNIOBBIE 32-
Aa4u NpodeccHOHAJBLHOH AeATeJIbHOCTH HA OCHOBEe 3HAHMII OCHOBHBIX 3aKOHOB MaTeMma-
THYECKHX H eCTeCTBEHHBIX HAYK € NMPHMeHeHHeM HHPOPMANMOHHO-KOMMYHUKAIMOHHBIX

TEeXHOJOTHi

7.3.1 JIns Tekymiero KOHTPOJIst

Tembl pedeparToB




1. Pacnpoctpanenue, npuMeHeHne, GU3NKo-XMMHUUECKHE CBOMNCTBA U METO/IbI MOJTYYEHHs BOJO-
poJia, 3HAYEHHE €r0 B IPUPOJIE U CEITBCKOM XO35HCTBE;

2. DU3HKO-XMMHYECKHE CBOMCTBA KUCIIOPO/a, €r0 3HAYCHHE B IPUPOJIC, TEXHUKE U CEIIbCKOM
XO3SIMCTBE;

3.00111e cBOMCTBA HATPUS, KATHS U JPYTHUX dJIEMEHTOB [A-TIOArpymIibl, MX COSIUHECHMS, 3HAUE-
HUE HaTpUs U Kajus B IPUPOJE U CEIILCKOM XO351CTBE;

4, OOmye cBOMCTBAa MarHus KaJIbIUS M IPYTUX 3JIeMEeHTOB [I A-moarpymibl, X coequHEHUS,
3HAYEHHUE MATHUA U KAJIbLIUS B IPUPOJE U CEITLCKOM X035 CTBE;

5. O6mue cBoiicTBa 60pa, AMFOMUHUA U APYTruX daeMeHToB IIIA-moarpymnmel, UX COeTUHEHNUS,
3HAUYEHHE AJTFOMUHUS B IPUPOJE U TEXHUKE;

6. O0mMe CBOMCTBA yriepoa, KpEMHUS U APYTUX 3JeMeHTOB [V A-TIo-TrpymIibl, HX COSINHE-
HUS, 3HAUCHUE YTIIEpPOJia U KPEMHHUS B IPUPOJE U CETHCKOM XO3SIICTBE;

7. O6mue cBoiicTBa a3ota, pochopa u APyrux 3MeMeHTOB VA -TIOATPYIIIBI, X COCTUHEHUS,
3HauYeHHe a30Ta u Gocdopa B MPUPOIE U CEIBCKOM XO3IHUCTBE;

8. O0mmue cBOICTBA KHCIOPOIa, CEPhI U APYTHUX dJIEMEHTOB VIA-TIOArpyII-IbI, UX COSAMHCHHSI,
3HAYCHHE CEPhI U €€ COSIUHEHUN B IPUPO/JIC U CEIHCKOM XO3SMCTBE;

9. O6mue cBoiicTBa aneMeHTOB VIIA-OArpynmbl, X COETUHEHUS, 3HAU€HUE TaJIOTEHOB B
IIPUPOJIE U CEIILCKOM XO351CTBE;

10. DnemenTts! VIIIA-noarpynmel: renauii, HEOH, aproH, KPUIITOH, KCEHOH, PaJIoH, UX O0IIHe
CBOICTBa, COeIMHEHUs OIArOPOHBIX Ta30B, X 3HAYCHHE, TPUMEHEHUE;

11. BydepHocTb 1TOUYB U €€ 3HaUEHUE;
12. Homs Ca? * 1 monynpoHuaeMeie MEeMOpPAHET;

13. KpyroBopoT a3oTa, cepsl, BOJIbI, YIJIEKHACIOTO ra3a B IPUPO/IE;

14.06mme cBoiicTBa 1 OCOOCHHOCTH MEPEXOIHBIX METAIJIOB, UX PACIPOCTPAHEHHUE B IPUPOJIE,
3Hau€HUe, IPUMEHEHMUE;

15. DKoIOTHA U TOKCUKOJIOTHS METAIIOB;

16. HanomaTepuaisl B CEIbCKOM XO3sIHCTBE.

17. Tspkeénple MeTallIbl, X 10JIb3a U Bpel, OMOI0rnYecKoe 3HaUeHNUE;

18. Bopa, e¢ cBoiicTBa, 3HAUECHUE B TIPUPOJIC M CEITLCKOM XO35HCTRBE;

19. Tsxenas u JIerKas Boja, UX 0COOEHHOCTH, TI0JIh3a U BPE/I, IIEPCIICKTUBEI PAIMOHATILHOTO
NPUMEHEHHUS;

20. Tsxenple METaJUThl, aHTaTOHU3M C MAaKpPO- H MHUKPOIJIEMEHTAMHU.

21. BriustHue TemMIiepaTypbl Ha CKOPOCTh OMOJIOTHYECKUX MPOIECCOB.

21. BoopoaHblii moka3aTeb BOAHBIX PACTBOPOB, MEXAHU3M JIEHCTBHS CpeJibl U e¢ Ouosoruye-
CKas poJib B )KU3HENEATEIbHOCTU PACTEHUH;

22. DneKTpoXUuMHUYecKas KOpposus, criocoobl 60pbObI C HEl;

23. OKHMCIUTENbHO-BOCCTAHOBUTEbHbBIE PEAKIIMU B IOUBAX.
24. Xumuueckas 1 pusnueckasi TEOpUU pacTBOPOB.
25. 3axkonsl Qapanes. [IpakTuueckoe MprUMeHEHHE IIEKTPOIIN3A.

TeMbl 10KJI210B
Poib poccuiickuX y4eHBIX B CTAHOBIEHUM XUMHYECKOW HAYKH;
Bemuxknit JI.1. Mennenees u ero [leproauueckuii 3aKoH.
Bona B )kM3HM 4elIOBEKA, TEXHUKE U CEIbCKOM XO03SMCTBE. DKOJIOTHS BOJBI;
[TonumepHbie MaTepHabl 715 3a1IUTHl METAJUIOKOHCTPYKIIHI OTKOPPO3HUH;
Kopposus ageraneit aBToMoOums u crnocoOsl 00pEObI C HEl;
AKKYMYJISITOP: CTpOEHHUE, TPUHITUT PabOTHI;

DWNER N



5 DnexkTpoxuMuyeckas KOppo3us, ClIOCOObl MPEIOTBPALICHHUS;
6 CrpoeHue MEeToYHOr0 U KHCIOTHOTO aKKyMYJISTOPa;

7 3akuch a30Ta IS MOBBIIICHUS MOIIHOCTH aBTOMOOKJIS;

8 IIpoTtekTopHas 3amuTa OT KOPPO3HH;

9 CBepXmnpoBOJHUKHA Ha OCHOBE KPEMHUHOPTaHUKH;

10 PadunupoBanue Metanios;
1 Jlerkue KOHCTPYKIIMOHHBIE MAaTEPHAJIbI: CIUIaB HA OCHOBE AJTFOMUHUS;
12 CBepXITpOBOTHUKY Ha OCHOBE CTEKJIOBOJIOKHA;

15 HanomaTepuaibl B MAIMHOCTOPEHUH;

16. CoBpeMeHHbBIE KEpaMHUUECKUE MaTepUAIIbI;

17. KpyroBopot a3zoTa B IpHPO/IE;

18. CepoBonopon. Cynab(ubl U HOMUCYIbGUABI. XUMHUUECKUE CBOWCTBA,
PUMEHEHHE;

19. be3zonacHas paboTa ¢ cepoBOJOPOJOM U €r0 NPOU3BOIHBIMHU.

20. CoenuHeHMs a30Ta B CEJICKOM XO3sliiCTBE.

21. ®ochopusie ynodpenus. [Ilpumenenue.

3agaHus 17191 KOHTPOJIbHBIX padoT

KonTpoJsbnas pabora nmo temam 1-5 (1 OcHoBHbIe 3aKOHBI U MOHATHA XUMHUH. 2 Co-
BpPeMEHHBbIE NPeJICTABJICHUS 0 CTPOCHUH aTOMA, IEPHOANYECCKOM 3aKOHE U NePUOau-
yeckoi cucreme 3j1eMeHToOB /.. MeHnaesneeBa 3 Xummnueckasi CBA3b M CTPOCHUE Be-
mecTBa 4 OKMCIUTETbHO- PEaKIIUH, HX POJIb B 0HOJIOTHYEeCKHUX MPo1eccax U UCnojb-
30BaHMe S JHepreTuKka XuMHYeCKMX peakuuid. JJIeMeHThl y4eHHS 0 CKOPOCTH XUMH-
YyecKO# peakluu M XUMH4eCcKoM paBHoBecuu. Katanms)

bunem 1(uz 15)

1. Hanummre dhopmynsl coeaunenuii: 1) okcua Menu 2) XJIopu TUTOJPOKCO amoMUHUSA 3)
muruapodocdat kamust 4) yroabHast KUCIOTA 5) THAPOKCH] MarHHSI
2. Hanuummre ypaBHeHUs peakluil A7 CIeTyIoIuX MpeBpaleHHi:

K—>KOH—>K2C03—>KOH—>KQZI']02—>ZHSO4

3. PaccuuTaiite Mossipuyro Maccy skBuBaienta Al(OH)3;,CaCl,
4. JlaiiTe TMOHYIO XapaKTepUCTHKY diemenTa Ne 34
5. a) YKaXXHUTE TUI XUMUYECKOW CBSI3M B MOJIEKYJIax

0) cocTaBbTE AIIEKTPOHHBIE CXEMBI 00pa30BaHMs MOJIEKYJI ¢ KOBAJIEHTHOH cBs3bt0. Ompe-
JIEJIATE BAJICHTHOCTb U CTENIEHb OKUCIIECHUSI.
B) N300pa3uTe 2NEKTPOHHBIMH YPaBHEHUSIMH MIPOLIECCHI 00pa30BaHUS MOJIEKYJ C HOHHOM
CBA3BIO N,, H,S, Cu, CuCl
6. Chopmymnupyiite npuniun Jle-lllatense. B kakoM HanpaBieHUH TPOU30MIET CMEIIIEHUE
paBHOBECHS B CCTEME IIPU YMEHBILIEHUU a) JaBjIeHUs, 0) TeMneparypsl B) KOHLeHTpauuu Ny
4NH;3() + 302(r) <> Ny + 6H20(), AH>0
7. a) YKaXKHUTE KOMIUIEKCOOOpa30BaTesb U €ro CTENEHb OKUCICHHUS
0) ompeaenuTe 3apsi KOMILUIEKCHOTO HOHA, B) OTPEETUTE KOOPAUHAITMOHHOE YUCIIO, T') HAITH-
[INTE YPaBHEHUS AUCCOIUAINH, 1) HAMUIINTE KOHCTAHTY HECTOMKOCTH KOMITJIEKCHOTO MOHA
[Cr(NH3)3(H20)CI,]CI
8. [Tonbepure K03 PUITUEHTHI, OTIPEIETUTE OKUCITUTENb U BOCCTAHOBUTEIb, U THIT PEAKITUN

OKHUCJIEHUSA-BOCCTAHOBIIEHUS
Mg + HNO3 = cois + NH4NO3 + H,O



KonTpoabsHnas padora mo teme 6 «PacTBopsl, ux cBoiictBa. Tunbl CHIBHBIX U CJa-
OBbIX 3JIEKTPOJHUTOB, BOAA KAaK CJa0blil 3JIEKTPOJINT, HOHHOE NMPOU3BeJAeHHe BOAbI, BOAO-
POAHBINA ¥ THAPOKCUJIbHBIN MOKA3aTe/IM PACTBOPOB, Oy(epHbIe PACTBOPHI»

Bapuant Ne 3 (u3 15)

1. Brruncnure 00beM pacTBOpPa CEPHOM KUCIOTHI p=1,84r/CM3 (98%) u BoabI MOTPEOYIOTCS 1151
NPUTOTOBJICHAS 27T AKKYMYIISTOPHO# XKuakocTH p=1,26r/cm>(35%).
2. Hanumure ypaBHEHHUS AUCCOIMAIIMUA HA MOHBI CIEAYIOUINX 3IEKTPOIUTOB:
a) H3B03; 6) Cu(OH),; B) (NHy)2S; 1) (CaOH),S04; 1) (NH4)2HPOs.
3. lonummTe ypaBHEHHUS pEaKIMii, COCTaBbTEe K HUM HOHHBIC ypaBHeHHS: a) CaCO3+HC1 =>
0) CaOHC1+HCI1=
4. BpluncaUTe KOHLEHTPALMIO HOHOB BOJOPO/Ia B PACTBOPE, B KOTOPOM KOHILIEHTPALIUS THAPOK-
cua-noHOB pasHa 10 Mo/,
5. Hanumure MoJnekynspHble U MOHHbBIE YPaBHEHUS PEAKIIUU TUIPOIIN3a COJCH:
a)NH4CH3COO; 6) K;S03;  B) Cr(NO3)s.
6. Kak cmemaercs paBHoBecue ruaposmsa conu (NHy),CO3 mpu mob6asienue pacTtBopa COISHOM
KHUCJIOTHI?

7. Hanmmute dopmyity coemuHeHNH, BXOISIIUX B anleTaTHhIA OydepHsIii pactBop. [lpu-
BENTE PEaKIMH B MOJICKYJSIPHOM M MOHHO-MOJIEKYJIIDHOM BHJIE, IPOTEKAIOIINE NIpU J100aBe-
HUU K 3TOMY OyepHOMY pacTBOpY pacTBopa KHCIOThl. UTO Takoe OydepHaseMKOCTb.

Kontponbhas pabota nmo teme Ne 7 «Xummus p-371eMeHTOB, UX coequHenunii. [Ipume-
HEeHHe B NPOMBIILIEHHOCTH M CeJIbCKOM XO03s1iicTBE)»

Bapuant Nel0 (u3 15)

1. Kak u3mensiercs cuina ranoreHBogopoausix kuciot B psagy HF—HClI—HBr—HI? O6bscaure
OTBET, OMUPASICh HA CTPOEHUE aTOMOB IraJIOT€HOB U MPOYHOCTh XUMUYECKOM cBs3u H—Tain.

2. Kak geiicTByeT KOHIIGHTPUPOBAHHAS CEpHAs KHUCIoTa Ha yriepon? [lpuBemuTe 3Ty peakmuro.
K kakoMy THIy OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKI[UI OHA OTHOCUTCA?

3. Hanmummmre ypaBHEHUs peakIuu B3aWMOJICHCTBUS Pa30aBIICHHON a30THOM KUCIIOTHI C MarHu-
€M, paccTaBUB KOO(PPUIIUEHTHI B 3TON PEeaKIIMK C TOMOIIBIO 3JIEKTPOHHBIX YPAaBHEHUH.

4. HanumuTe nmpuMepsbl COeTMHEHUI 371eMeHTOB |V Tpymmbl, B KOTOPBIX OHU MPOSIBIISIOT CTEre-
HU okucneHus +4 u -4. Kak u3aMeHs10Tcs CBOMCTBA UX OKCUIIOB U TUJIPUAOB?

5. Paccuuraiite maccoBble 1011 (%) a30Ta B HUTpAaTe€ aMMOHUS U KaJIbIUEBOU CEIUTpE.

6. Hanummure MoJnekynsipHble U MOHHBIE YpPaBHEHHs TUIAPOJIH3a Cylb(duTa HATpHUs U cynbduaa
HATpHs, ONPENEIUTE cpeay pacTBOpoB. Kakas coseit mmeeT 60see BBHICOKYIO CTEEHb THAPOJIN-
3a?

7. YuuThIBasl MOJIOKEHHUE XJIOpa B MEPUOIUYECKON crucTeMe, JaiiTe ero MOJHYI0 XapaKTepUCTH-
Ky. Onpenenure ero CTeNeHu OKUCIECHUS U HAMUIIUTE GOPMYIBI €r0 BOAOPOTHOTO U KHCIOPO/I-
HBIX COCIMHEHUN. Y KaXKUTE XapaKTep OKCUIOB U TUAPOKCHJIOB XJIOPa.

Konrponsnas padora no remam 9, 10 (9 Obwme csoiictBa metannos. OCHOBHble cno-
cobbl nonyyeHmna metannos. MpumeHeHne meTannosB B TEXHUKe, cesibCKOom xosaicrtee. 10
Xumusi d-3/1eMeHTOB: 001IIEe CBOICTBA MEPEXOIHBIX METAJIIOB, HX PHUMEHEHME)

Bapuant Nel (u3 15)
1. CocTaBbTe OPMYIBI OKCHIOB, B KOTOPBIX MapraHel MPOsBIsSET CTENeHbh OKUCIeHUs 2+ u 7+.
Hanummre ypaBHEHUS peakIHid, XapaKTePU3YIOIIUX X OCHOBHBIC W KHUCIOTHBIC XHMHUYCCKHE
cBoiicTBa. Ponb coennHenunii Mmaprania B OMOJIOTUYECKUX MPOIIeccax.



2. JlaiiTe 0o011yI0 XapaKTepUCTUKY METAJIIOB NOATPYNIbl Menu. Kak u3MeHsieTcst uX BOCCTaHO-
BUTCIIbHAs aKTI/IBHOCTB?

3. Otnomenue amomuuns kK Boge, kuciaoram: HCI, H,SO,4, HNO3 u menouam. CoctaBsTe COOT-
BETCTBYIOIIUE YPABHEHUS PEAKIUH.

TecThl

Ne1
LLlenoyn MoryT B3anMoAencTeoBaTh C ...

1 OcHOBaHMAMHU

2 Bonown

3 KWCNOTHbIM OKCUAOM

4 KucnoTon
Ne.2
Mpw cropaHnu weno4YHo3leMesibHbIX MeTas/IoB NosyyaeTcss CoeAMHEHMe cCocTaBa
A) 3,0
B) 30
B) 2,03
I 30,
Ne 3

Okcng cepsl (VI) obpasyeT conb
1) Ca(HSO3)2
2) KHS
3) KyS03
4) KAI(SO04)2
Ne 4
CTpoeHme BaNEHTHbIX 2/1EKTPOHHbIX CNoeEB d-anemeHTOB
1 nsl-2 1:?‘1 - 'l}d 1-10
2., 9110
2)ns Tl

2,10
3)‘1‘15 Tn

) nsin—1)d*®

Ne 5
MarHui sBnsetcs
1 S-3/1EMEHTOM
2 p-3/1€EMEHTOM
3 d-anemeHTOM
4 f-anemeHTOM
N26

[ OHOpHO-aKLenTopHbIN MexaHn3M 06pa3oBaHNsa OAHOM U3 KOBAJIEHTHbIX CBSA3ElM B MOJIeKyJie
1) O,

Ne7

KoopauHaumoHHoe uncno komnnekcoobpasosatens B coegmnHeHmn [Co (NHs) CIs] paBHO
1 6
2 3
3 4
4 5

Ne 8)

3HaueHuno pH pacTBopa 3 COOTBETCTBYET KOHLEHTpaums noHos [OH ] ... Monb/n
a)3

6) 107!

B) 103

r)lg103

Ne 9



LLlenoyHas cpena B pactBope conm
ag NaCl

6 N62CO3

B) AICl5

r) KBr

N 1

B0O3MOXHO npoTekaHne peakunu Mexay
1) NaCl + Br;

2) NaCl + I,

3) NaBr + Cl,

4) NaF + Cl,

Ne 1

OTANYUTL XN0PUA aMMOHUS OT X/10puaa HaTpUst MOXKHO:

1) HarpeBaHueM

2) aencrteneM HxSO4 p-p

3) aencrenem HNO;3 (pas6.)

4) peakumen Cc KOHUEeHTpMpoBaHHbIM pacTtBopoM NaOH npu HarpeBaHun

Ne 1
CepoB0OA0OpOA B peakumax OKUC/IEHUS-BOCCTAHOBIEHMS NPOSABIAET CBOMCTBA

1 OKUCNUTENbHbIE U BOCCTAHOBUTENbHbIE

2 TONIbKO OKUCNUTESbHbIE

3 TONIbKO BOCCTaHOBUTENbHbIE

4 HW OKUCNUTENbHbIE, HN BOCCTAHOBUTENbHbIE
Ne 1
MpocTton cynepdocdat - 310
1) CaHPO,

2) Ca(H2P04)2

3) Ca(HPO4) » H,O

4) cmecb Ca(H,PO4)20 2H,0 1 CaSO4 e 2H20

Ne 1

BbITEeCHUTbL 0/I0BO M3 pacTBOpa €ro CoMM MOryT creayrowme MeTansbl
1 LIMHK

2 MapraHeu
3 Cepebpo
4 Meab
N 1
B xnopodunne komnnekcoobpasoBaTenb
A) Fe**
B) Fe*
B) Mngr
r ca*
N°16

Monb noboro rasa npu H.y. 3aHumaeT obvem 22,4 n - cneacTeme
1 3aK0Ha COXpaHeHUs Macchbl BellecTBa
2 3aKOHa NOCTOSIHCTBA COCTaBa
3 3aKkoHa ABoragpo
4 3aKOHa KpaTHbIX OTHOLUEHWI
5 3aKOHa 3KBMBAJIEHTOB
Ne17
KonuyecTtBo BewecTBa (Mosb), cogepxalleecs B 155 r optodocdaTa kanbums, paBHO
1 0.5

2 0,45
3 0,65
4 1,03
5 0,9
N 1:
ATOM...MMeeT HauMeHbLlee 3Ha4YeHne SHEPrUn NOHM3aLNN
1 Mg
2 Ca

3 Sr



4 Ba
5 Be
Ne 19
SNEeKTPOHHYI KoHpUrypaumio 1s22s22p®3s23p° umeeT atom
1 dochopa
2 Xxfnopa
3 6pomMa
4 ¢Topa
5 asoTa
Ne 20
B nepvoae c yBennyeHuem 3apana sapa atToMoB MeTanndeckme CBOMCTBA
1 ybbiBatoT
2 ycunmBarTcs
3 He U3MEHSTCH
4 HET 3aKOHOMEPHOCTU
Ne 21
KoBaneHTHble cBS3n 06pa3yoTcs
1 MeXay aToMamMu ABYX HeEMeTasnsioB
2 MeXay aToMamMn TUMUYHOro MeTannia U TUMUYHOro HeMeTanna
3 MeXay aToMaMu B MOJIeKyJiax TOJIbKO razoo6pa3HbiX BeLecTs
N°22
MonsipHas KoBaneHTHas CBsA3b 06pa3yeTcs B MoneKynax
a) Hz
6) HCI
B) COz
r) Oz
Ne 23
O6pa3oBaHne KOBaNIeHTHON CBSA3M MO AOHOPHO-aKLENTOPHOMY MEXaHU3My 3aK/oyaeTcs B Ceayowem
1 KaXkabli aToOM Ha obpa3oBaHue CBS3U NpeAoCTaBNsET OAUH S/1EKTPOH U 0aHY opbuTanb
2 OAWH aTOM NpeaocTaBnseT napy 3/1eKTPOHOB, a Apyror cBob6oaHyto opbuTtanb
3 KaXxabl aTOM NpeaoCTaBAsSeT MO YeTblipe 3NeKTpoHa
Ne 24
Haunbonbweri komnnekcoobpa3sytolen cnocobHoCTb0 obnaaatoT
1 S-3/1EMEHTbI
2 d-anemeHTbI
3 p-31EeMeHThI
Ne 25
KoopauHaunoHHoe Yyncno onpeaenset
1 4YMCNO CBA3EW KOMMekcoobpasoBaTens C nMraHaamu
2 TONIbKO YMC/0 NUraHaoB
3 YMCNO LIEeHTPasibHbIX aTOMOB
4 3apsiAa BHYTpeHHen cdepbl
Ne 26

OnemeHT Fe nposiBnseT TONIbKO OKUCNTENbHbIE CBOWCTBA B COEAVNHEHUN

a) Fe(OH),

6)Fe

B) NasFeO,

F) Fe,0s3

Ne 27

CrexmomeTpuyecknii kKoadduumneHT meam B ypaBHeHnn peakumm Cu+HNO3;—Cu(NO3),+NO+H20 paseH
1 1

2 2

3 3

4 4

N2 28

KnHeTuueckoe ypaBHEHME CKOPOCTU peakLmn AN NpsiMoro npouecca peakummn A2(r.)+B2(r.) =—= 2AB(r.)
a) V=kC2(A)

6) V=kC2(A2)C2(B2)
B) V=kC(A2)C(B2)



r) V=kC2(A2)C(B2)

Ne 29

CkopocTb peakuum A,(r.)+B,(r.)=2AB(x.) yBenInMumTCsa Npn yBenMYEHNM KOHLEHTpaunm Bewectsa A B 3 pasa B
1 3 pasa

2 6 pa3

3 8 pa3

4 9 pa3s

Ne30 (1)

PaBHoBecue peakuum SO2(r.)+0,502(r.) =—— SO3(r.)+99«k/[>X Npu MNOHUXKEHNN TeMMepaTypbl

1 He CMecTuTCcs

2 CMecTUTCS BNpaBo

3 CMeCcTUTCS BNEBO

4 CKOpOCTb 06paTHOM peaKkunn YMEHbLINTCS, @ NPSIMOM — HeT

Ne31

3HaueHunto pH pacTBopa 8 COOTBETCTBYET KOHLUEHTpauns noHos [H*] ... Monb/n
5 10°

B) 10

r) lg10®

Ne 32 (1)

Macca cepHo kncnotel B 500 mn 0,1 M pactBopa paBHa

1 49 r
2 98 r
3 9,8r
4 49r

Ne 33
Cenutpamu HasbiBaloT
1) HwuTpaTbl HEKOTOPbIX LWENOYHbIX U LWEeN0YHO3EMENbHbIX METANI0B U aMMOHUS

2) CynbdaTbl HEKOTOPbIX LWENOYHbIX U LWeNo4YHO3eMeNIbHbIX METAN/IOB U aMMOHUS
3; KapboHaTbl HEKOTOPbIX LLENOYHbIX U LeNoYHO3eMe bHbIX METaN/IOB U aMMOHUS

4) Xnopuabl HEKOTOPLIX LLENOYHbIX M LLEOYHO3EMENbHbLIX METANI0B U aMMOHUS.
Ne 34
[BoWHol cynepdocdaT — 310
1) CaHPO,

2) Ca(H2PO4)2
3) Ca(HPO,4) « H,O
4) cmecb Ca(HzP0O4),¢ 2H,0 1 CaSO4 e 2H20

Ne 35
BbITeCHUTbL 0/10BO M3 pacTBOpa ero Conn MOryT ceaylowme MeTabl
1 LMHK

2 MapraHey,

3 cepebpo

4 mMeab

N2 36

LlenoyHble meTannbl Na n K nonyyatot

1 3N1EKTPOSIN30M pacrnjiaBoB XJ10puaoB

2 3N1eKTPOSIN30M PacTBOPOB XJI0OPUA0B

3 BOCCTaAHOBJ/IEHNEM XJIOPUAOB

4 pasfioXXeHMeM OKCMAO0B MNPU BbICOKOM TeMmrnepaTtype
Ne 37

Meab pearupyert c
a) H.SO, pas6.

6) CO

Bg HCI
r) H,SO4 KOHLU.



Ne 38 (1)
Hanbonblimnii cTaHAapTHbIA 3NEKTPOAHbIMA NOTEHUMan umeet

1

2
3
4

10.
11.

12.

Cu
Pb
Ni

Ag

7.3.2 OuieHOYHbIE CPeCTBA JJIsl IPOMEKYTOUHOI0 KOHTPOJISI 0 KOMIIe-
TeHuu OIIK-1 — CnocoGeH pemiaTh TUNOBBIE 32124 NMPodecCHOHAb-
HOM JeSiITeJIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHye-
CKMX M eCTeCTBEHHBIX HAyK ¢ NpUMeHeHHeM HH(OPMALMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHI

Bonpocsl k 3k3amMeny

OCHOBHBIC 3aKOHBI XHMUH: 3aKOH COXpPAaHCHUS MACChl BCUICCTBA, 3aKOH ITIOCTOAHCTBA CO-
CcTaBa XUMHYCCKHX COG,Z[I/IHGHI/Iﬁ 3aKOH KPAaTHBIX OTHOH.IGHPIfI; 3aKOH ABOFEII[pO u ciaca-
CTBHUS U3 HETO.

MOJ'IB, MOJIIpHasA Macca, MOJ'IHprIﬁ 00BeM rasa.

CrexuoMeTpusi. DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB. MOJIIpHBIE MacChl SKBUBAJIEHTOB, UX
pacuer.

Crtpoenue siapa atoMa. M30Torbl, ux npumeHeHue. [[puHIMIIBI 3aTI0THEHUS ATOMHBIX OpOU-
Tajiel: MPUHIMUIT HaUMEHbLIEeH SHeprun, npaBuio KireukoBckoro, XyHna. KBaHTOBBIE yncCha.
[Ipunuun [Taynu. Pacnonoxxenue 3J€KTPOHOB IO SHEPTETUUECKUM YPOBHSM U MOAYPOBHSIM.
[Tokaxwure anekTporHsie hopmyisl Cl, Mn, As, P npyrux atomoB. OnpesesieHne BaJIeHT-
HOCTH U CTETICHU OKUCIICHHUS IO 3JIEKTPOHHO-Tpaduueckoit popmyie atoma.
[Tepuoanueckuii 3akon /1. 1. MenneneeBa. CTpykTypa nepuoandeckoit cucremsl. [lepuo.
I'pynmna. IleppoaryHOCTh H3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUIN. DHEPIUs
HMOHU3ALMH, CPOJICTBO K JIEKTPOHY, MIEKTPOOTPULATEIBHOCTD.

IIpupona xumuueckon cBsizu. OCHOBHBIE TUIIBI XUMHUYECKOM CBsI3U. PaccMoTpuTe MexaHn3m
obpazoBanus cBs3u B coequnenusx: NaCl, CaO, 41Br3, H,S, Ny, Cly. MonHast cBsi3b, ee
CBOMCTBA: HEHACHIIIIAEMOCTh U HEHanpaBlieHHOCTh. KoBasieHTHas cBsi3b. MexaHu3M o0paso-
BaHMs1, CBOMCTBA: YHEPIUs CBSI3H, HAPABJICHHOCTb, HACKIIIAEMOCTh. | MOpuAM3a1ys aTOMHBIX
opburaneii. KoBajeHTHast cB3b 110 JOHOPHO-aKLIENTOPHOMY MeXxaHu3My. BogopoaHas
CBS3b.

Heoprannueckue kommuiekcsl. CTpyKTypa KOMIUIEKCHBIX coeanHeHuil. 3omepus. ucco-
nuanus. [Ipupona xumudeckoit cBsasu. [IpuBeanre npuMepsl KOMIUIEKCHBIX COEAMHEHUN U
YKaXXUTE TUIbI XUMUYECKHUX CBS3EH B HUX.

[ToHsATHE O CKOPOCTH XMMHUYECKON peakiuu, (PakTopsbl, BIUSIONINE HA CKOPOCTh. 3aKOH Jei-
crBytomux macc. [Ipasuno Bant-I'odda. KatanuzaTopsl. 'oMoreHHsIi 1 rereporeHHbIi Ka-
tanu3. CneunpuaHoCTh KaTanu3aropoB. DepMeHTHl, 00paTHMble U HeoOpaTUMbIEXUMUYE-
CKHE peaklnu, xuMuueckoe pasHoBecue. [Ipunnun Jle-1latense.
OKHCIIUTENBHO-BOCCTAHOBUTENIBbHBIE peakunu. Turbsr OBP.

TemnnoBeie a3 dexThl peakuuii. DHTanbnus. 3akoH ['ecca U cieCTBUA U3 HETO.

Bopa, reomeTpust u CBOICTBa €€ MOJIEKYJIbI, CTPYKTYpa JIbJa U KUAKOHN BOJbI, XUMUYECKUE
CBOMCTBA BOJBI, BOJIa KaK paCTBOPUTEINb U JIUraHA. Boia B cenbCkoM X035HCTBE, IKOJIOTH-
YECKHUE ACTIEKTHI BOJIOMNOIb30BaHUS.

PacTBOpBI, IBMKYIINE CHITBI 00pa30BaHus pacTBOpoB. PacTBopuMocTs BetiecTs B Bojie. He-
HACBIIIEHHbIN, HACHIILICHHBIN, TEPECHIIIEHHbIH pacTBOPhL. CIIOCOOBI BBIpaXKEHHS KOHIIEHTPa-
LIUU PACTBOPOB.



13.
14.
15.

16.
17.

18.
19.
20.
21.
22.

23.
24,
25.

26.
27.
28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

KapGonaTHas u o01ias ’KeCTKOCTh BOABl. BpeMeHHast 1 MOCTOsTHHAS KECTKOCTh. CIocoOb!
e¢ yCTpaHEHHA.

Xumuueckas teopus pactopon .M. Menzaeneena.

ConbBatsl u ruapatel. Kpucrammoruaparsl.

Teopust 2MEKTPOTUTHYECKON aucconmanui. Mexanusm auccoruanuu (teopust Kadimykosa).
CrerneHsp 3JIEKTPOIUTHYECKON Arccolralny, (akTopsl, BIusAomue Ha Hee. KoHncranra auc-
COLIMALINHU, B3aUMOCBSI3b CO CTENEHBI0. 3aBUCUMOCTh XapaKkTepa AUCCOLUAINH OT 3apsiia u
paanyca HeHTPaIbHOTO UOHA.

Teopus cuiibHBIX A51eKTpoauTOB. [ToHsATHE 00 aKTUBHOCTH, U KO3 (PULIMeHTe aKTUBHOCTH.
Juccornmarus KKCIIOT, OCHOBAaHUM, COJICH (ITpUMEPHI).

Hucconuanus Boabl. MoHHOE TpOU3BEIeHUE BOJIBI.

Boopoanslii ¥ THAPOKCUIIBHBIN MTOKA3aTEeIH.

Kucwlii, menoynoi u HelTpanbHbI pacTBOpbl. OmpeneseHre cpeibl pacTBOpa ¢ MOMOIIIBIO
WHJUKATOPOB U HOHOMEPOB.

Bydepusie pactBopsl. Mexanus3m ux aeiictusi. bydepnas eMKocTb.

I'maponus coneit. Tunuynele ciryyau rugposinza coiei. CTeneHb rupoinsa.

I'anorenst: F, C1, Br, I. Ctpoenue atoma. Haxoxnenue B npupoae. [lonyuenue. @uznue-
CKHE M XMMHUYECKHE CBOMCTBA. BaxkHerlne coenuHenus. buonornyeckoe 3Ha4eHUE.
I'anorenoBonopoas: HF, HC1, HBr, HI. CBoiicTBa KHUCIIOT.

Kucnoponusie coenunenus ximopa: HCIO, HCIO, , HCIO3 , HC104. XnopHas u3BecTb
Xanskorensl: O, S: Ctpoenue atoma. Haxoxnenue B npupoje. [lonydenue. @uznyeckue u
XUMHUYECKHE CBOMCTBa. BaxkHelne coennHenus. buonornueckoe 3HaueHue.

[Tepoxcua BOOPO/IA, €r0 KUCIOTHBIE U OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIC CBOMCTBA.
Oxkcupa cepsl (VI); cepHast KUCTIOTa U €€ COJIM; MX MOJyYeHHE, CBOMCTBA M IPUMEHEHUE B
CEJIbCKOM XO3SIHCTBE.

Oxkcuns cepol: SO,. [Tonydyenue, cBoiicTBa. DKoIOrnYecKasi OacHOCTb CEPHUCTOrO Ta3a.
CepHucTas KUCJIO0Ta, €€ KUCIOTHBIC U OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CyIlb-
bUTHIL.

CepoBogopo/, ero noiay4denue u cBoiictBa. CepoBonopoanas kucnota. [lonucynbhusl.
Hevicteue H,SO4, Ha MeTaIIbI M HEMETAJLIEI.

Oco0eHHOCTH XUMUYECKHUX CBsI3€l a30Ta C BOJAOPOJIOM, YIIIEPOJIOM U KUCIOPOIOM; TEPMO-
JUHAMHUYECKasi HEYCTOMYMBOCTh XUMHUUECKUX COCUHEHUN a30Ta, €€ MPUYNHbI; XUMHYE-
CKHE CBOMCTBa MOJIEKYJISIPHOTO a30Ta. buonornueckoe 3Ha4eHUE COETMHEHUI a30Ta.
AMMHuak, nmoiyueHue, cBorictsa (pusnyeckue u xumudeckue). Conu aMMOHHUS, UX 3HAUCHUE
B CEJIbCKOM XO3SIMCTBE.

A3oTHCTas KucaoTa, CBOMCTBa, posib B OBP. A3oTHas kucnora, cBoiicTa. JleiicTBue Ha Me-
TaJUIbl U HEMETAJLJIBI.

®docdop, HaXxOkACHHUE B IPUPOJIE, TTOTYUSHHE, alToTpomnHsl, cBoiicTBa. Okcubl Gocdopa:
P,03, P20s, ®ochopHble KUCTOTHI, UX NOJdy4YeHue, cBoiicTBa. docdopHblie ynoOpeHus.

B, C, Si - HaxoxxaeHHe B IPUPOJIE, TTOJIyueHUE, CBOWCTBA, Ononornueckoe 3Hauenue. Ox-
cunsl: CO, CO,, SiO,. YronbHast KUCIIOTa, €€ COJH, KECTKOCTh MPUPOIHBIX BOI. CriocoObI
€€ yCTpaHEHHH.

Oco0EHHOCTH XUMHUYECKUX CBOMCTB KpeMHHs. OKCH, KpEMHUS, KPEMHHUEBBIE KUCIOTHI U
UX COJIM; KpEMHE3eM, CHIIMKATHI, aTFOMOCHIIMKATHI KaK TOYBOOOPA3yIOIINe MaTeprabl, HX
3HAUYEHHE JJI5 TIJI0JI0POIUS TOYB; TPUMEHEHUE CHIIMKATOB U IPYTUX COCTMHEHUM KPEMHHUSI.
MeTtamibl, UX MOJOKEHNE B IEPUOMUECKON cucTeMme. MeTtayummueckas cBsa3b. O0Ime cBoii-
CTBa METAJIOB.

Meramnsl — S-3neMentsl: Na, K, Mg, Ca, HaxoxAeHue B IpUpoJe, MOIyuyeHrue, CBONCTBA,
OKCH/JIbI U TUIPOKCH/IbI, BAXKHEHIITNE COCTUHEHUS.

Maruuii 1 KanbIiil Kak TUTaTebHbIe KOMIIOHEHTHI MI0YB, X HOHOOOMEHHOE TIOBE/ICHUE B
MOYBAaX, KECTKOCTh BOJIbI, N3BECTKOBAHKE U TUTICOBAHUE TTOYB.

Bepunnuii, monoxxeHue B MEPUOINIECKON CUCTEME, €r0 OKCUI U THAPOKCHI, NX aM(poTep-



44,

45.

46.

47.

48.

49,
50.

o1,

52.

53.

54,

55.

56.

S57.

58.
59.

60.

61.

62.

63.

64.

HBIN XapakTep. TOKCUYHOCTh OEpUITUS M €r0 COSAMHEHHH

ATIOMUHUH, €T0 OKCUJ ¥ TUAPOKCHU, UX aM(POTEPHBII XapakTep. AIFOMOCHIHKATHI KaK
1104YBOO0Opa3yIOIINE MAaTEPUATIBL.

Mertasisl — d- anementsl: Cu, Zn, Mg, Fe, Co: . Haxoxnenue B npupoze. [lonyuenue.
CgoiictBa. OKCHIBI M TUAPOKCHIBI, X XapakTep. BakHeimue coequHeHns U ux OUO0JIOTH-
yecKasi poJib.

XpoM, OKCHBI U TUIPOKCHUJIBI XpOMA B CTEIICHSAX OKUCICHUS 12, +3 1 +6, UX xapakrtep.
Posnb coenunenunit Xxpoma B )KU3HEACATEIBHOCTH YEJIOBEKA U dKUBOTHBIX.

XpoMatbl U IUXPOMAThI, KaK OKUCIIUTEIIH.

HpaKaneCKne 3alaHUA K 9K3aMCHY

Paccunraiite Mmaccy CuSO4-5 H>0, Heooxoaumyto juist mpurotoBienus S5 xr 0,01% pactBo-
pa.

Paccuunraiite pH pacTBOpa CoJITHON KHUCIIOTHI, €U €ro KoHueHTparus pasHa 0,01 mosb/n
Paccuuraiite pH pacTBopa runpokcuia Kanus

a) 0,1 m pactBOpa

0) 0,2 " pacTBOpa

B) 1% pactBOpa

Paccuuraiite, kakyto maccy meanoro kynopoca (CuSOy - SH20) HeoOxoaumo B3STh AJst
npurotoBieHus 3 % pactBopa maccoii 3 kr. Kakyto cpeny Oyaer uMeTh 3TOT pacTBOP.
Hanummre ypaBHeHUs peakiuy ruApoIin3a.

PaccuuTaiite maccy cynbharta Maraus, Heooxoaumyto s npurotosienus 200 v 0,02 M
pactBopa. [IpuBeuTe 2IeKTPOHHY0 GOpMYITy aTOMa MAarHus U KaTHOHa Maruus Mg”'.

C momoIIpI0 HHAUKATOPA ONpEIeNIUTe B KaKOH U3 TPeX MPOOUPOK HAXOIUTCS pacTBOpa
FeCls, Na,COg3, NaCl. OTBeT mosiCHUTE C MOMOIIbIO YPAaBHEHUH PEaKIIUK THIPOJIH3A.

Kak, nonb3ysace unaukaropom, pazinuuuth pactBopbl KCN, KCl, HCIL. OTtBeT nosicaute
YPaBHEHUSIMHU PEAKIIHIA.

CocTaBbTe COKpallleHHbIE HOHHO-MOJIEKYIISIPHBIE U MOJICKYJISIPHBIE YPaBHEHHSI TUAPOIIN3A
xynopuaa ammonus u Hurpata meau (II). [lepeuncnure hakTopsl ¢ MOMOIIBI0 KOTOPBIX
MOxHO yemtuTh ruposiu3 Cu(NO3),.

CocTaBbTe HOHHO-MOJICKYJISIPHBIE U MOJIEKYJISIPHBIE YPAaBHEHUSI PEaKIUii TUIPOIH3a CYJlb-
¢ara xenesa (II) u propuaa natpus.

VYkakuTe Kakue U3 MPUBEICHHBIX COJIEH TUAPOIU3YIOTCS: a) TOJNBKO MO KaTHOHY;

0) TOJIBKO 0 aHUOHY; B) U 10 KaTnoHy u 1o anuoHy: AlCls, CsCl, K;SiO3, Fe(SOy)s,
NaClO, Na,S, Al,Ss3, NH4CIO,, Pb(NO3),. Cocrabre ypaBuenue ruaponusa AlCI; u
NaClO, onpenenute pH cpens B pacTBOpax 3TUX COJIEH.

Yemy paBna pH pactBopa ruapokcua kanus ¢ koHuentpauueit 0,001 mois/m.

Hanummre peakimun Cu(OH),; ¢ HySO,4, KoTOpbIe MO3BOJISIOT MOTYIUTHh KUCITYIO, CPEIHIOO
¥ OCHOBHYIO COJIb.

Hanummre ypaBuenue nucconuanuu NH4OH u npuBenuTe BoIpaskeHne KOHCTAHTHI TUCCO-
nuarnuu. PaccuunTaiite kakoii 00beM 3anumarot 34 r NHj (H.y.).

B tpex mpobupkax HaXOASATCS pPacTBOPHI XJIOPUIOB Kalus, IMHKa 1 MarHus. Kakue peak-
MU OYAYT MPOXOANTh, €CIIU B KAKIYIO U3 MPOOUPOK 100aBISATH PACTBOP THAPOKCUIA
Hatpus? JlaiiTe moscHeHuUs.

Kak M3MEHHTCS CKOPOCTh XMMUYECKOH Peakiiiy, ecii TeMIeparypa yseamauntes Ha 30°, a
vy = 2. JlaiiTe onpeneneHne «CKOPOCTh XUMUYECKON PEaKIIUM»

C xakuM# U3 TIEPEUNCICHHBIX BEIIECTB OyIeT pearupoBaTh Kejae30: a) B OOBIYHBIX YCIOBH-
sx; 0) mpu HarpeBauun: O,, Cly, HCI, H,SO4 (pa3s6.), H,SO4 (komir.), CuBrp, Cu(OH),.

IIpuBenuTe ypaBHEHUS BO3MOKHBIX PEAKLUI
V205

B kakom HarpaBIeHUH CMECTUThCS paBHOBecue peakuuu: a) 2SO0, + 0, <> 2503+ Q
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1) npu TOBBIIICHUH TaBJICHUS,

2) MIpH NOHKEHUU TeMIIePaTyphl;
Fe

6) N2 + 3H2 <> 2NH3 + Q

1) npu yBennueHnu KoHueHTpauu NH; B peakIIMOHHOM cMecH;

2) Ipy¥ yMEHBIICHUY JIaBJICHUS,

3) peakiuio poBectu 0e3 Katanuzaropa. Chopmynupyiire npuniun Jle-1llarense.
Hanummure u ypasusiite peakiuun KMnO4 ¢ NaNO; B KHCIIOM, HEUTPpAIBHOM U IIEJIOYHON
cpenax.

Hcnonb3ys MeTo1 371eKTPOHHOT0 6anaHca noadepute KodhPUIUEHTHI 11 peaKuu:
K>,Cr,07 + H,S + H,SO4 — Cr2(804)3 + KySO4 + H,O + S

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE CBOMICTBA ﬁona Ha IIpuMepe peaKHI/Iﬁi
hv

Cat+l—>
Jo + NaOH —

Jo + H,S >

Paccuuraiite KO3 (GULKEHT B YPABHEHHAX C UCIIONB30BAHUEM METO/IA DJIEKTPOHHOTO Oa-
JIaHCa:

KJ + H,O, — J, + KOH

KMnQO4 + H,05 + H,SO4 — MNSO,4 + O, + K,SO4 + 8H,0

OKHUCIIUTEILHO-BOCCTAHOBUTEILHEIE CBOMICTBA 6p0Ma Ha ITpUMEPEC peaKHHﬁZ
hv

H, + Bro — o0xHO BelecTso
Br, + H,O — nBa BemecTsa

Br, + KOH (rop.) — Tpu BemecTBa

CocTaBbTe CXEMBI AJIEKTPOJIN3a BOJHBIX PACTBOPOB HUTPATA ATTFOMHUHUS U XJIOPUIA METH C
WHEPTHBIMU 3JICKTPOIaMH.

Hanummre ypaBHEHUS, ypaBHSINTE ¢ UCIIOJI30BAHUEM METO/Ia JICKTPOHHOTO OanaHca,

OIPEACIINTEC OKUCIIUTEIIb U BOCCTAHOBUTCIIb.
t

H,S+ 0, -

H,S + Cl; + H,O —>
Ocy1iecTBUTE MPEBPALEHUS:

SiO; — Si — kapOuI KpeMHHUs

J
N&zSiOg —> HzSiOg

OcymiecTBUTE NPEBPALEHUS:

1

Cag(PO4)2 —> H3PO4 —> NazH PO4 —> NaH2PO4

3 2

\’ \2
P NazPO,4

Ocy1iecTBUTE MPEBPALLEHUS:
1 2 3

yraepoa — okcup yriepona (IV) — kapOoHaT KajabIus — THAPOKAPOOHAT KaJIbIIHS;
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yriepoa — KapOuJl allOMUHHUSL.

Jlst peakiuii (1) u (4) HAMUIIMTE CXEMY JIEKTPOHHOTO OalaHCa, YKaKUTE OKUCITUTEND U
BOCCTAHOBHUTEIIb, TIPOIIECCHI OKHCIICHHUS U BOCCTAHOBJICHUSI.

OcyecTBuTe NIpEBpaLLCHUS:
1 2 3 4

Al —> HUTpPAT AJIFOMUHHUA —> THAPOKCHU AIFIOMUHUA —> XJIOPHUJ aJIFOMHUHUS —> XJIOPHU
THAPOKCOAIIOMUHHAA

Jns ypaBHeHus (1) mpuBeguTe cXeMy JIEKTPOHHOIO OajlaHca, ONPEIeTUTe OKUCIUTEND U
BOCCTaHOBUTENb. [l ypaBHeHuU 2, 3, 4, 3anUIINTE B MOJIEKYJISIPHOM U COKpPAILIECHHOM
HMOHHO-MOJIEKYJIIPHOM BHJIE

Ocy1iecTBUTE PEBPALLECHUS:

]_II/IHK —> HUTpPAT IMHKA — THJAPOKCHI MHKA — LIMHKAT HAaTpUsA —> XJIOpHJI IMHKAa.

KaKYIO cpeay 6y,HeT HMCTDb PAaCTBOP HUTPATa IMHKA B BOJC. OTBET MOSICHUTE.

OCYH_IGCTBI/ITC IIpCBPaAlICHUA:
1 2 3 4 5

X — HyS — oxcun ceps (IV) — cepaucTas Kucnota — Cylnb(QHUT HATPUSI —> TUAPO-
6 7

cynbuT Hatpusi —> CepHUCTas KUCIOTa —> Cyb(haT HATpuUs
Jl1is ypaBHeHUs 6 IPUBEAUTE NEKTPOHHBIN OanaHC, Uit peBpaieHuit (4), (5) Hanumurte
COKpaIIeHHbIC MOHHO-MOJICKYJIIPHBIC YPaBHEHUS.

OcymectBute npeBpamenus: X — Na — Na;0, - Na,O — Na,SO4 — BaSOy,

H,O
1 2 3

Ocyl11ecTBUTE MPEBPALICHHUS Si0, > Si— NaSi0; —

(ruapomnmns)

OcymectBute npesparienus: No — NHz — NH4Cl — NH4NO;

2

[Ag(NHg)z] < NH3
[TpuBenuTE HNMEKTPOHHYIO M JIEKTPOHHO-Tpadudeckyro hopMyIsl aToma xere3a. Omnpene-
JIUTC XapaKTepHI)Ie CTCIICHU OKHCJICHUA. OCYHIGCTBI/ITC HpeBpaHleHHfI:

FeCl, < Fe — FeCl; — Fe(OH)Cl;

J J
Fe(OH), — Fe(OH)s < Fe(OH),Cl

CocraBbTe MOJICKYJIAPHBIC U KPATKNUC HOHHO-MOJICKYJISIDHBIC YPAaBHCHUA

JUISL TPEBPALLICHHI:
1 2

I'unpoxcun 6apust — HUTpat 6apus — cynbdar Oapus

3

\

HUTpaT MCIU

K xomy tuny otHocsaTcs HanucanHble Bamu peakiun — oOpatumMble WM HeoOpaTuMble?
[Touemy?
Hanummre snektponnyto Gopmyiny atoMa Xpoma 1 katuoHa xpoma 3+. CpaBuurte Kucior-



HO-OCHOBHBIE CBOMCTBa ruapokcuaoB xpoma (1), (III), (VI).

7.4 MeToanueckue MaTepuaJbl, onpeaesoine Npoueaypbl OneHnBa-
HHS 3HAHUH, YMEHUI U HABBIKOB, XaPaKTEePU3YIOILIUX ITAMNbI ()OPMUPOBAHUA
KOMIIEeTeHI NI

KoHTponb ocBOeHUS TUCHUIUIMHBI M OLIEHKA 3HAaHUW OOYYaroIIMXCS MO AUCHMILIUHE MPOU3BO-
nutcs B cootBercTBHM ¢ [Im KyOI'AY 2.5.1 «Tekymuii KOHTPOJIb yCIIEBAEMOCTH U TIPOMEKY-
TOYHAsI aTTECTALUS 00YJArOIIUXCS.

7.4.1 Pedeparnl (10KIABI)

PedepaT — mpoayKT caMOCTOSATENBHON paOOTHI CTYACHTA, PEACTABIISIOMNN COOOM Kpat-
KO€ M3JI0’)K€HHE B IMCbMEHHOM BU/I€ IIOJIYYEHHBIX pe3yJbTaTOB TEOPETHUECKOro aHalIu3a oIpe-
JIefIeHHOM HayuyHOM (yueOHO-UCCIIe10BaTeabCKON) TEMBI, TJIe aBTOP PACKPBIBAET CYTh UCCIEaye-
MO# IpoOJIeMbl, TPUBOAUT PA3IUUHbIE TOUKHU 3PEHUS, a TAK)KE COOCTBEHHBIE B3IJISAbl HA HEE.

Kpurepusvmu ouenku pedepara sBiISIIOTCS: HOBU3HA TEKCTa, 000OCHOBAaHHOCTbH BHIOOpA
MCTOYHUKOB JIMTEPATYPbl, CTETIEHb PACKPBITUS CYLIHOCTH BOIIPOCA, COOJII0IeHUsI TpeOOBaHUH K
0hOpMIICHHUIO.

OrneHka «0TJIMYHO» — BBIIIOJHEHbI Bce TPeOOBaHU K HallMCaHUIO pedepara: o6o3Haye-
Ha rpo0iieMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; CJIeJIaH aHAIM3 Pa3IMYHbIX TOUYEK 3PEHUs Ha pac-
CMaTpHBAEMYIO NPOOJIEMY U JIOTUYHO U3JI0’KE€HA COOCTBEHHAs O3ULIUS; CPOPMYIHPOBAHBI BbI-
BOJIbI, TEMA PACKPBITA ITOJIHOCTBIO, BRIAEPkKAaH 00BEM; COOITIOIEHBI TPEOOBAHMS K BHEIITHEMY
0hOpMIICHHUIO.

OreHka «X0poI0» — OCHOBHBIE TpeOOBaHUS K pedepary BHITOTHEHBI, HO IIPH 3TOM J0-
IYyUIeHbl HEJOYEThl. B yaCTHOCTH, UMEIOTCS HETOUHOCTHU B U3JI0KEHUU MaTepuaia; OTCYyTCTBYET
JIoOTHYECcKasl TIOCIIeI0BaTENbHOCTh B CYK/IEHUSX; HE BbIIEpPKaH 00beM pedepara; UMEIOTCS yITy-
HIEHUSI B 0(OPMIICHUH.

OrneHka «y/10BJIETBOPUTEIBHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHSI OT TpeOoBa-
HU K peepupoBaHmio. B yacTHOCTH: TeMa OCBellleHa JHILb YaCTUYHO; JONYIIEeHbI (pakTHye-
CKHe€ OLIMOKHU B COJiepKaHuU pedepaTa; OTCYTCTBYIOT BBIBOJIBI.

OreHka «Hey/10BJIeTBOPUTEILHO» — TeMa pedepara He pacKpbITa, 0OHapyKUBAETCS Cy-
IIECTBEHHOE HEMOHUMAaHUE MTPpo0IeMbl WM pedepaT He TPEICTaBIEH BOBCE.

Kpurtepun oneHkn 3HaHNH 00y4al0IMXCs NPH BBICTYIVICHHH € IOKJIAZI0M

[Tokaszarens I'pamannusa bannsl
CooTBercTBHE JOKJIaga 3asiB- | COOTBETCTBYET MOJIHOCTHIO 2
JIEHHOW TeMe, LIeTH U 3a/1a4yam €CTh HECOOTBETCTBHS (OTCTYILICHUS) 1
MpOeKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTb  (Opra- | CTpyKTYpHpOBaHO, 0OeCrieunBaeT 2
HU3alMs) JIOKIaaa, KoTopas | CTPYKTypHpOBaHO, HE 00ecrednBaeT 1
o0ecrieynBaeT MOHUMAaHHE ero HE CTPYKTYpPHPOBAHO, HE 00eCIIeunBaeT 0
coJiepKaHus
Kynbrypa BbICTYIUIEHHSI — uTe- | pacckas 0e3 oOpaiieHus K TEKCTY 2
HUE C JINCTa WM paccka3, 00- | paccka3 ¢ oOpalieHHueM TEKCTY 1




PAILCHHBIN K ayAUTOPUHN YTEHHE C JIUCTA

JloCTYITHOCTB AOKJIaza O COAEP- | MOCTYITHO O€3 yTOUHSIOIMNUX BOITPOCOB

YKaHUU TIPOCKTA, €ro LEJNAX, 3a- | JOCTYIHO C YTOYHSIONIMMHU BOIIPOCAMHU
Jadax, METOJIaX M pe3ysibTaTaX | HEJOCTYITHO C YTOUHSIOIIUMHU BOTIPOCAMH
[enecoobpa3HocTs, UHCTPY- | menecooOpaszna

MEHTaJIbHOCTb HaIJSHOCTH, | 11eJeCO00pa3HOCTh COMHUTEIbHA
YPOBEHB €€ UCIIOIb30BAHUS HE 11e1ecoodpasHa

ColnroieHue BpEMEHHOTO pe- co0JTI0/ICH (HE TIPEBBIIIICH)

rJlaMeHTa J1okjajaa (He 6onee 7 | mpeBbllieHUE 0€3 3aMeuaHus
MUHYT) MPEBBILICHHUE C 3aMEYaHHEM

YETKOoCTh U MOJHOTA OTBETOB Ha | BCE OTBETHI YCTKUE, ITOTHbBIE
JIOTIOJTHUTEIbHBIE BOIIPOCHI 110 HEKOTOPbIE OTBETHI HEUCTKUE
CYLIECTBY JOKJIaJa BCE€ OTBETHI HEUCTKHE/HETIOIHBIC

Bnagenue cnenuanbHOM TCpMU- BJIaACCT CBO6OILHO
HOJIOTHEH I10 TeMe IIPOCKTa, UC- nuHoraa ObLI HECTOYCH, oruoancs
MOJb30BAaHHOM B JOKJIaJIE HC BJIaACCT

KynbTypa AMCKycCHH — yMEHHE | OTBETHII Ha BCE BOIPOCHI
HOHATH COOECEHNKA U apry- OTBETUJ Ha OOJIBIIYIO YAaCTh BOIIPOCOB

O P N[O RPN OFPDNORFRPDNOPRERLDNOIPRERNDNO

MCHTHPOBAHO OTBCTUTH HaA €I'o HC OTBCTHUII HA 66HBHIYIO 4aCTb BOIIPOCOB
BOIIPOCHI

Ilkana oneHKH 3HAHUI 00yYAIOIIUXCH NP BHICTYIJIEHUH C JOKJIAI0OM:
O1eHka «oTJIH4YHOY» — 15-18 Oamios.
Ornenka «xopoio» — 13-14 6amios.
OrneHka «y0BJeTBOpUTEIbHO» — 9-12 GaoB.
OreHka «Hey/10BIeTBOPUTEIbHO» — 0-8 6ayuios.

7.4.2. KoHTpO/JIbHBIC PA0OTHI

KonrtpomnbHas pabora — cpeAcTBO MPOBEPKU YMEHUI IPUMEHSTH NOJTYyUESHHbIE 3HAHUS
JUISl pEIIEHUS 3a]1a4 OIIPEEICHHOT0 TUIIA 10 TEME WIIH pa3Jeiy

KpurepusiMu oleHKH KOHTPOJIbHOMN PadoThl SBISETCS: CTENIEHb PACKPBHITHSI CYIIIHOCTH
BOIIPOCA, NMO3BOJISAIOLIEH CyIUTh 00 OCBOGHUHU CTYAECHTOM TeMbI MJIH pa3zena.

OneHka «OTJIMYHO» — BBICTABJISETCS CTYIEHTY, TI0Ka3aBIIEMY BCECTOPOHHUE, CUCTE-
MaTU3HPOBAHHBIE, TTYOOKHE 3HAaHHsI BOIPOCOB KOHTPOJIBHOM paboThl U yMEHHE YBEPEHHO MPH-
MEHSTh UX Ha MPaKTHKE NP PeIICHUH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPAaBUIbHOE 0OOCHOBA-
HUE IIPUHATBIX PEIICHUM.

OneHka «X0pomo» — BBICTaBJISIETCS CTYIEHTY, €CIIM OH TBEPJO 3HAET MaTepuall, rpa-
MOTHO H I10 CYHIECTBY U3JIaraeT €ro, yMeeT IPUMEHSATH MOJyUYEHHbIE 3HaHUs Ha IPAKTUKE, HO
JIOITYCKaeT B OTBETE WM B PELLIEHUH 3a7a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh
C TIOMOIIIBIO IOTIOJHUTENBHBIX BOIPOCOB MIPENOJaBaTeNs.

OuneHka «yA0BJIETBOPHTEIbHO0» — BBICTABIISIETCS CTY/ICHTY, [TOKa3aBIlIeMy (pparmeH-
TapHbIN, pa3pO3HEHHBIN XapaKTep 3HaAHUM, HEAOCTATOYHO MPaBUIIbHbBIE POPMYITUPOBKH 0a30BBIX
MOHSITUN, HAPYIIEHUS JOTMYECKOM TIOCIEN0BATENBHOCTH B U3JI0KEHUH TPOIrPaMMHOI0 MaTepHa-
Ja, HO TIPY 3TOM OH BJIa/I€€T OCHOBHBIMHU MOHSATHSIMU BEIHOCHUMBIX Ha KOHTPOJIBHYIO PaboTy TeM,
HEOOXOMMBIMH JIJIsl TAJIbHEHIIIero o0y4eHus: 1 MOXKET IPUMEHATh MOJTy4YeHHbIe 3HAHHSI 110 00-



pasiy B CTaHIAPTHOU CUTYyaLUH.

OneHka «HeyI10BJIeTBOPUTEIbHO0» — BBICTABIIIETCS CTYIAEHTY, KOTOPBIN HE 3HAET
00JIBIICH YaCTH OCHOBHOTO COJIEP>KaHHsI BHIHOCUMBIX HAa KOHTPOJIbHYIO paboTy BOIIPOCOB TEM
JTUCLUTUIMHBL, TOIYCKaeT rpyObie omuoOKH B (GOpMYIHPOBKAX OCHOBHBIX MOHATHI U HE YMEET
UCIIOJIB30BAaTh ITOJIYYCHHBIEC 3HAHUS [IPU PELLICHUN TUIIOBBIX IPAKTUYECKUX 3a/1a4.

7.4.3 TecToBbI€ 3aAaHHSA

TecThl — 3TO cucTEeMa CTaHIAPTU3UPOBAHHBIX 33/IaHHH, TO3BOJIAIOIIAs] aBTOMATH3UPO-
BaTh MPOIEAYPY U3MEPECHUS YPOBHS 3HAHUN U YMEHHH CTYCHTA.

Kpurtepun ouieHKH 3HAHUI CTY/IEHTOB NIPH NMPOBeJIeHUH TECTHPOBAHUSA

OueHka «O0TJIHYHO» BBICTABIISICTCS MPU YCIIOBHH MPABHJIBHOTO OTBETA CTYICHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aJlaHUM;

OneHKa «XOPOII0» BBICTABISETCS MPU YCIOBUH MTPABIIIBHOTO OTBETA CTYJCHTA HE Me-
Hee ueM 70 % TeCTOBBIX 3aaHUM;

OueHka «y10BJIeTBOPUTEIbHO» BHICTABIISETCS IPU YCIOBUU IPABUILHOTO OTBETA CTY-
nenta He meHee 51 %;

OueHka «Hey10BJIETBOPUTEIbHO)» BHICTABIIACTCS MPU YCIIOBUM NMPABUIIBHOTO OTBETA
crynenta Menee yeM Ha 50 % TecTOBbIX 3aaHui.

7.4.4 Kputepuu OlleHKH Ha J3K3aMeHe

OneHKa «OTJIMYHO)» BBICTABISIETCS] 00YJarOMEeMYyCsl, KOTOPBIN:

— Obnagaer BCECTOPOHHUMMU, CUCTEMATU3UPOBAHHBIMU U TTTyOOKUMU 3HAHUSMU MaTepU-
ayia y4eOHOW IpOTrpaMMBbl, yMEET CBOOOIHO BBITIOJIHATH 33JaHHsL, TIPEAYCMOTPEHHBIE YIeOHOU
IIPOrpaMMOi1, YCBOMJI OCHOBHYIO M O3HAKOMMJICS C JOIIOJIHUTEIILHOM JINTEPATypOi, PEKOMEH 10~
BaHHOH yueOHOMI nporpaMMoii. OlleHKa «OTJIMYHO» BbICTABIISIETCS 00yJaroIeMycsl yCBOMBILIE-
MY B3aHMOCBSI3b OCHOBHBIX TMOJOKEHUHN U MOHATUIM TUCUMIUIMHBI B UX 3HAYEHUU JUIs TpHoOpe-
TaeMOH CIIeUalIbHOCTH, IPOSBUBILIEMY TBOPUYECKHE CIOCOOHOCTH B TOHUMAHUM, U3JI0KEHUU U
UCIOJIb30BaHUM YU€OHOT0 MaTepuaa, MpaBUIbHO 0OOCHOBBIBAIOLEMY IPUHSATHIE PEILICHUS,
BJIAJICIOIIEMY Pa3HOCTOPOHHUMM HaBBIKAMHU U IPHEMaMU BBITIOJIHEHHUS 1aOOPaTOPHBIX paldoT.

OneHka «X0pouo» BBICTABIsETCS 00yJarouiemMycs

— OOHapy’KuBLIEMY MTOJIHOE 3HaHUE MaTepuaa y4eOHOM MporpaMMbl, YCIIEIIHO BBIION-
HSIOIIEMY MTPEeyCMOTPEHHbIE YUeOHOM MporpaMMoi 3a/1aHusl, YCBOMBIIEMY MaTepual OCHOB-
HOM JIUTEpaTypbl, peKOMEH0BaHHON ydeOHO! nmporpaMMoii. [TokaszaBmemy cucreMaTU3MpOBaH-
HBII XapakTep 3HAaHUH M0 JUCIUIUINHE, CTIOCOOHOMY K CAaMOCTOSITEIbHOMY TOIOJIHEHUIO 3HAHU N
B XO/I€ lajibHeHel yueOHOM 1 podeccroHaIbHOM 1eATeNbHOCTH, IPAaBUIIBHO PUMEHSIOLIEMY
TEOPETUUECKHE MOJI0KEHUSI IPU PELICHUH TPaKTUUYECKUX BOIPOCOB U 3a]1ay, BIaJICIONIEMY He-
00XO0TMMBIMH HaBbIKaMU U MPUEMaMH BBIMOJIHEHUS Ja00paTOpHBIX padoT.

OuneHka «yJA0BJIETBOPUTEIbHO)» BbICTABIIETCS 00yUaroLeMycs, KOTOPBIIA:

— Iloka3piBaeT 3HaHHE OCHOBHOT'O MaTepuaia yueOHOM porpaMMbl B 00beMe, J0CTaTOY-
HOM ¥ HEOOXOMMBIM JUIs AajbHeHIe yueObl 1 npeAcTosieil paboThl 10 CrIeNUaIbHOCTH,
CHpaBUJICS C BBHITIOJIHEHUEM 33/1aHUi, TPETyCMOTPEHHBIX Y4eOHON POTrpaMMOii, 3HAKOM € OC-
HOBHOM JTUTEpaTypOii, peKOMEHIOBaHHOM yueOHOI mporpammoit. OlLieHKa «3a4TE€HO0» BBICTABIIS-
eTcs o0yyaromemMycs, JONyCTHBIIEMY MOTPEIIHOCTH B OTBETaX WJIM BBITOJHEHUN K3aMEHALU -
OHHBIX 3a/IaHuH, HO 00JIa/1aro1eMy He0OX0IMMBIMH 3HAHHUSIMU 1101 PYKOBOJICTBOM IperojiaBa-



TeNs U1l YCTPAHEHUS STUX NOTPEIIHOCTEN, HApyILAIOIEMY ITOCIIE0BATEIbHOCTD B U3JI0KEHUN
y4eOHOro MaTepuana U UCIBIThIBAIOIIEMY 3aTPyIHEHH ITPH BHINOJIHEHUH J1a00paTOPHBIX padoT.
OneHka «Hey10BJIeTBOPUTEIbHO)» BbICTABIIAECTCSA 00y4aroIEMyCsl, HE 3HAIOLEMY OC- HOBHOM
Y4acTH MaTepuana yuyeOHOM MporpamMMsbl, JOMyCKAIOIEMY IPUHIUITHATbHbBIE OIINOKH B
BBINOJIHEHUH MTPETYCMOTPEHHBIX Y4€OHOH MPOrpaMMoii 3aJJaHui, HEYBEPEHHO C OOJIBIINMHU 3a-
TPYAHEHUSIMH BBIIOJIHAIOLIEMY JJabopaTopHble paboThl. Kak mpaBuiio, olieHKa «HEeyI0BIETBO-
PHUTEIBHOY» BBICTABIIAETCS 00YJaIOMIEMYCs, KOTOPBIA HE MOXKET MPOOKUTH 00yUIeHUE UITH
IPUCTYIUTD K I€ATEIBHOCTH 110 CHEMAIBHOCTH 110 OKOHYaHUN YHUBEPCUTETA O€3 JOIOJIHU-
TEJIbHBIX 3aHATUHI 110 COOTBETCTBYIOLIECH NUCLUIUIMHE.

8 IlepeyeHb OCHOBHOM U IOMOJHUTEIbHON Y4eOHOH JTUTEPATYPbI

OcHoBHasl yueOHas1 JIUTEPaTypa

2 AnekcanapoBa D.A Xumusi MeTaiyioB : yueO.mocobue / D.A. AnexcaH-
apoBa, O.A. J[emunenko - Kpacnomap, KyoI'AY, 2015 - 299 vc.
http://edu.kubsau.ru/file.php/105/Uch_posobie_ KHimija_metallov_2_1.pdf

JonosHuTtenbHasi ydeOHas auTepaTypa

1. ITectynoBa C.A. PacTBOpbI U IpyTryu€ TUCIEPCHBIE CUCTEMBI: y4E€OHO-
meroaunueckoe nocodue ¢ rpudpom MCX. / C. A.Tlecrynona, E.C. Koctenko, E.A.
KaitropogoBa — Kpacnomap, 2013. -475 c._
https://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie dispersnye_sistemy Pest
unova_Kostenko Kaigorodova.pdf

2. AnekcanypoBa O.A XuMusi HEMETAIJIOB : y4ueb. nocobue ¢ rpudom MCX
/ 2.A. Anexcanaposa, U.1. Cunoposa. - Kpacuonap, KI'AY, 2013 r. — 355 c.
https://edu.kubsau.ru/file.php/105/03 _03.07.13/02_KHimija_nemetallov_Aleksand
rova_EH.A._Sidorova_l.l.pdf

3. TaiinmykoBa H. I'. OcnoBel anektpoxumun / H. I'. Tatinykosa, . B. Illa-
6anoBa. — Kpacunomap: KyoI'AY, 2017. — 181c.

9 Ilepeyennb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHHUKAIMOH-
Hoil ceTu « MHTEpHET»

IBC:
Ne HauMmenoBanue TemaTnka Ccbliika
Znanium.com VYHuBepcanpHas | https://znanium.com/
IPRbook VHuBepcanpHas | http://www.iprbookshop.ru/
OO6pa3zoBaTeIbHBIN MOPTAT YHuBepcansHas | https://edu.kubsau.ru/

Ky6IAY



http://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
http://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
https://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/02_KHimija_nemetallov_Aleksandrova_EH.A._Sidorova_I.I.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/02_KHimija_nemetallov_Aleksandrova_EH.A._Sidorova_I.I.pdf
https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

[Tepeuens HTEpHET CATOB:
1. http://ru.wikipedia.org/
2. http:/mww.xumuk.ru/

3. http://www.koob.ru

10 MeToau4yeckue yka3aHus JJsi 00y4AKOIIMXCH 1O OCBOEHUIO
AUCIHUIIINHBI

1 KaitropogoBa E.A. Heopranunueckass XuMHs: TEOPETHUYECKHE OCHOBBI U
npakTHueckoe npumenenue: yued. mocoodue. / E.A. Kaiiroponosa, JI.B. I'aBpunen-
KO — Kpacnonap: Ky6l'AY, 2019. — 184 C.
https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie 2019 6_pechatnykh_listov
pravki_ot 19.08 - kopija 502918 v1 .PDF

11 IlepeyeHb MHGPOPMANUOHHBIX TEXHOJIOTHI, MCIOJIb3yeMBbIX
IIPA OCYLHECTBJICHUU 06p33OBaTeJII)HOFO npomecca 1mo JMCHUIIJIMHE,
BKJIIOYasl NMepeYeHb MPOrPaMMHOr0 odecrnevyeHuss ¥ HHGOPMAIMOH -
HBIX CIIPABOYHBIX CHCTEM

HNHpopMalilnoHHbIE TEXHOJIOTUH, UCIIOJIb3YEMBIE IIPU OCYILIECTBIEHUU 00pa-
30BaTENBHOIO Mpoliecca MO JAUCLHUIUIMHE IO3BOJIIOT: O00ECHEYHUTh B3aUMOJACH-
CTBHE MEXIy YYaCTHHKaMH 00pa30BaTEIbHOIrO IMpOLEcca, B TOM YHCIE CHHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3auMojeiicTBue nocpeacTBoM cetu "MHtepuer"; Qpuk-
CHUpPOBaTh X0/ 00pa30BaTEIbHOIO MpOIlecca, Pe3yIbTaTOB MPOMEXKYTOUHOM arTe-
CTallUM MO JUCHUIUIMHE U PE3yJIbTaTOB OCBOEHHUSI 00pa30BaTEIbHOW MPOrPaMMBbl;
OpPraHM30BaTh INpolecc 00pa30BaHUs IyTEM BU3yalu3allUU HM3yd4aeMod MH(popMa-
LN TIOCPEACTBOM HCHOJIB30BAHUS MPE3CHTALMOHHBIX TEXHOJIOTHUI; KOHTPOJIUPO-
BaTh Pe3yJbTaThl O0yUEHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUSI.

11.1 Ilepeuens nunenzuonHoro 110

Ne | HaumeHoBaHue Kparkoe onucanue
Microsoft Windows OmnepalmoHHas cUCTEMa

2 | Microsoft Office (Bkmouaer Word, Excel, Pow- | [Taket oducHbIX mpu-
erPoint) JIOKEHUH

11.2 [Tepeyens npodeccruoHanbHbBIX 0a3 JaHHBIX U MH(GOPMAIIMOHHBIX CIIpa-
BOYHBIX CUCTEM

Ne | HaumeHoBaHue Temaruka
1 | Hayunas snektponHas 6ubiuoreka eLibrary YHuBepcanbHas



http://ru.wikipedia.org/
http://www.xumuk.ru/
http://www.koob.ru/
https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie_2019_6_pechatnykh_listov_pravki_ot_19.08_-_kopija_502918_v1_.PDF
https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie_2019_6_pechatnykh_listov_pravki_ot_19.08_-_kopija_502918_v1_.PDF

12 MaTepuajbHO-TeXHUYECKOe obecnevyeHue st 00y4yeHus 1o
aucunninne «Heopranmyeckass Xumus»

[InanupyemMble NOMEIEHU 1Sl IPOBEIECHUS BCEX BUJOB yUEOHOM IEATEIBbHO-
CTH

HaumenoBanue y‘leGHLIX npeame-

HaumeHoBaHue nmoMemeHu ajis
TOB, KypCOB, TUCITUTUINH (MOJTY-
Jiel), IpaKTUKH, UHBIX BUAOB y4eO-

MIPOBECHUS BCEX BUJOB yUeOHOU

JESATEIIBHOCTH, IIPElyCMOTPEHHON

HOH JIeSITeIbHOCTH, IPEyCMOTPEH-  y4eOHBIM IUIAHOM, B TOM YHCIIE I10-

Anpec (MeCTOIOJIOKEHNE) TTOMEIICHUI
JUIsl TIPOBEJICHHST BCEX BU/IOB YUeOHOM
JIESITENIBHOCTH, IIPElyCMOTPEHHON
y4eOHBIM IIJIAaHOM (B Cllydae peanu3a-
HBIX Y4eOHBIM IIAHOM 00pa3oBa- 1K 00pa30BaTEIbHON MPOrPaMMBbI B
ceTeBoi popMe JOMONHUTENBHO yKa-

3bIBACTCS HAUMCHOBAHNUC OPraHnu3alnu,

MEIIEHUS Ul CaMOCTOSTEIbHON pa-
TEJIFHOHM MPOTpaMMBbl

0OTHI, C YKa3aHHEM IIEPEYHs OCHOB-
HOTO 000pYIOBaHUS, yueOHO-
HarJSIHBIX TOCOOUH

1 UCTIOJIB3YEMOT'O TPOrpaMMHOIO

C KOTOPOM 3aKIIF0UEH JJOTOBOP)
obecrieyeHUs
Heopranunueckas xumus

TTomemenue Ne412 300, mocagouHbIX
mecT — 144; mnomane — 131,7 xB.M; Kpacnogap, yn. Kanununa, 13
yueOHast ayAUTOpHUs ISl IPOBEACHHS
Y4IeOHBIX 3aHATHA.

CIUIUT-CHCTEMa — 2 IIT.;
CTIeIMATN3NPOBaHHAsI MeOCIh
(yueOHas mocka, yaeOHast MeOeIh);
TEXHUYECKHE CpecTBA 00yUeHUS,

Ha0OPBI IEMOHCTPALIMOHHOTO
000pyIOBaHUs U yueOHO-HATIISIHBIX
nocoOuit (HOyTOyK, IPOEKTOP, IKPaH);
IporpaMMHoe obecredeHue:
Windows, Office.

350044, KpacHomapckuii kpai, T.

TTomemenue Nel32 300, mocagouHbIX
MecT — 12; mmomanas — 64,6KB.M;
Y4ebHas criennanu3upoBaHHAS
nmabopaTopust obmmeit xumun (kadeapsr
XUMUH)
naboparopHoe 000pyI0BaHUE
(Muxpockon — | mt.;
mkad mabopaTopHslii — 1 mT.;
meHTpudyra — 3 mr.;);
CreUaIn3upoBaHHAas
MebOenb(yueOHas JocKa, yueOHas
MeOeTb).

TTomemenue Nel133 300, nocagouHbIX
Mect — 12; momanas — 42,7kB.M;
Y4eOHas crienuaIn3upoBaHHAS
1a00paTOPHsl SJIEKTPOXUMHUECKUX
METOJIOB HccienoBaHus (Kadempot
XUMUH) .
nabopaTopHoe 000pyI0BaHHE
(kxoHyKTOMETp — 2 HIT.;
HOHOMEp — 2 WT.;

BCTpSAXHUBATENb — | MMIT.;
cTen 1abopaTopHbIii — 3 ImT.;




pH-MeTp — 3 MIT.;);
CreUaIM3uPOBaHHAS
MebOenb(yueOHas J0ocKa, yueOHas
MeOeIb)..

TTomentenne Nel27 300, mromans —
21,5 kB.M; IOMEUIEHNE I XPAHEHUS
U PO HIAKTHIECKOTO 00CITYKUBAHUS
y4e0HOT0 000pyIOBaHUS.
JnabopaTtopHOe 000pyIOBaHHE
(o6opynoBanue naboparopuoe — 1
IT.;
BeCHI — 1 IIT.;

J03aTOp — 2 IIT.;
qucTULIATOp — 1 1T,
KaJopuMeTp — 2 IIT.;

MeJIbHHUIA — 3 IMIT.;);
TEXHUYECKHE CPEICTBA O0YICHHUS
(mpuaTEp — 2 TT.).
TTomemenue Ne229 300, mocagouHbIX
MecT — 25; mmomans — 41,1 xB.M;
MTOMEIICHUE TS CAMOCTOSTEIIEHON
paboThI 00yYAIOIIUXCSL.
TEXHUYECKHE CPEICTBA O0YICHHUS
(npoexrop — 1 mwT.;
aKycTudeckas cucrema — 1 mr.);
noctyn k cetd «HTepHeT»;
JOCTYII B AJIEKTPOHHYIO
HH(OPMAILMOHHO-00Pa30BaTEIbHYIO
Cpely YHUBEPCUTETA;
CHeTHATH3UPOBaHHAS
MebOenn(yuebHas MeOensb).
[Iporpammuoe obecnieucHue:
Windows, Office,
CHETHATH3UPOBAaHHOE INIICH3HOHHOE
1 cBOOOJIHO pacnpoCTpaHseMoe
MporpaMMHOe oOecreueHue,
peyCMOTPEHHOE B paboyeii
porpamMmme




aKycTuueckas cucrema — 1
IT.);

JnocTyn K cetu «HTepHET;
JOCTYIl B DJIEKTPOHHYIO
nH(pOpMaIMOHHO-
o0pa3oBaTelbHYl0  Cpeay
YHUBEPCUTETA;
CHeIUaIU3UPOBaHHAS  Me-
Oenb(yueOHast MeOeb).

ITomemenue Nel27 300,
miomaas — 21,5m%; mome-

IICHUE JIJIS1 XpaHCHUS u
npo(QUIAKTHYECKOTO  00-
CITY>)KUBaHUS y4eOHOTO
000py10BaHMS.

nabopatopHoe 000pya0Ba-
HUE

(o6opynoBanue Jabopatop-
Hoe — 1 mmiT.;

BeChl — 1 mT.;

J103aTop — 2 IIT.;
muctsitop — 1 mr;
KaJIOpUMETP — 2 IIT.;
MEJIIbHHUIIA — 3 IIT.;);
TEXHUYECKHE cpencTBa
oOy4deHus

(mpuHTEp — 2 1IT.).




