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Pabouast nporpamma nucuuriiniel « Heopranmdyeckasi xumus» pa3paboTaHa Ha
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BaHUs U Hayku PD 26 urons 2017 r. Ne 702.
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XUMHH s 2 E. A. Kaiiropomosa
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1 Heﬂb H 3aJ1a9Y4 0CBOCHUA JUCIMIIIMHBI

Heabo ocBoeHust aucuuiuinHel «Heopranmyeckass XuMHUsD» SBISETCS
dbopMupoBaHHUE KOMIUIEKCA 3HAHUI MO HEOPTraHWYECKOW XMMUHU, YMEHUW U HABBI-
KOB pa0OThl C XHUMHYECKHMHU BEIIECTBAMH, IE€IECOO00PA3HOTO HCIIOIh30BAHUS
CBOWCTB HEOPTAaHUYECKUX BEIIECTB U MEXAHU3MOB UX JCUCTBUS B IMTPOU3BOJICTBEH-
HBIX CEITbCKOXO03SHCTBEHHBIX MIPOIIECCax, MPOBEICHNE HEOOXOANMBIX U3MEPECHUNA H
pacyeToB Ha OCHOBE 3aKOHOB XMMHH JIJI PEIIeHUs Npo(ecCuoHaNbHbIX 3aa4.

?.az:atm AUCHUIIJINHbI

— OCBOEHHE TEOPETHUYECKUX IPEICTABICHUNA, COCTaBIIOMMX (PYHIaMEHT
BCEX XMMUYECKHUX 3HAHUM, CBOMCTB 3JIEMEHTOB M OOpa30BAHHBIX WMH HEOPIraHH-
YECKUX BELIECTB;

— U3YYEHHUE CIOCOOOB IMOJIYYEHUS U CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX
HEOPTraHWYECKUX COCIUHEHUIN, KOHKPETHBIX XUMUYECKUX PEAKIMA U UX MEXaHU3-
MOB;

— (popMupoBaHUE YMEHUIN U HABBIKOB MPOBEACHHSI XUMUYECKOIO IKCIIEPH-
MEHTA;

— (opMupOBaHUsI HABBIKOB MTPOBEACHUS pacyeTOB HA OCHOBE 3aKOHOB CTe-
XUOMETPHUH;

— 03HAKOMJICHUE C COBPEMEHHBIMU JTOCTHKEHUSIMHU B 00JIaCTH HEOpraHUuve-
CKOM XMMMUU;

— (opMHpOBaHUE YMEHUS UCIIOJb30BaTh YUEOHYIO, HAYUHYIO U CIIPAaBOYHYIO
XUMHUYECKYIO JIUTEPATYPY AJI pelieHus: Npo(ecCHOHANBHBIX 3a/1ay.

2 IlepevyeHb MIAHMPYEMBbIX pPe3yJbTATOB 00y4YeHHs IO JUCHH-
IUVIMHE, COOTHECEHHBIX ¢ IJIAHUPYEMbIMH pe3yJbTATAMHM OCBOCHUA
OIIOII BO

B pe3ynbrare uzyduenus nucuuiimHbel «Heopranumdeckas Xxumus» oOydaro-
IMHCA JOJDKEH NOJIyYUTh 3HAHUS M HaBBIKM I YCHEINTHOTO OCBOCHMS CIIEIYIO-
IIUX TPYJIOBBIX (DYHKIIMI 1 BBIMOTHEHUS CIEIYIOUIUX TPYIOBBIX IEHCTBHIA:

[TpodeccrnonanbHbIil cTaHAAPT «ATPOHOMY», YTBEPKACHHBIA NTpHKa3oM Mu-
HHUCTepCTBa TpyAa U conuanbHol 3amuTsl PO ot 09.07.2018 N 454H.

OTo:

Beimmonnenne paboT B paMkax pa3paOOTaHHBIX TEXHOJOTHM BO3EIbIBAHUS
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP:

- Opranu3anusi paboThl paCTEHUEBOIYECKUX OpUTal B COOTBETCTBUU C TEX-
HOJIOTMYECKUMHU KapTaMu BO3JEJIBIBAHUS  CEJIbCKOXO3SKMCTBEHHBIX  KYJBTYD,
A/01.5;

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

OpFaHI/IBaHI/IH IMPON3BOACTBA ITPOAYKIHNHN pACTCHHUCBO/ICTBA:



- Pa3zpaboTtka cucTemMbl MEPOIIPUATHM MO MOBBIEHUIO 3()PEKTUBHOCTH
MIPOM3BO/ICTBA MIPOIYKIIMHU pacTeHUueBoicTBa, B/01.6;
- Opranuzanus UCTIBITAHUN CEeJIEKIIMOHHBIX JocTrkeHnid, B/02.6.

B peE3yJabTaTEC OCBOCHUA TUCIHUIIJINHBI (l)OpMI/IpyIOTCH cJIeayrmue KoOM-
NEeTCHINH:

OIIK-1 — Cnoco6eH pemiath TUMOBBIE 3a7a4u MPOGECCUOHANTBHON e TEb-
HOCTHU Ha OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX
HayK C IPUMEHEHHEM WH(OPMAMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHH.

3 Mecto nucuniiuibl B cTpykrype OIIOII BO
«Heopranuueckass XuMus» SBISIETCS JUCHUIUIMHOW 00s3aTEIbHOM 4YacTH
OIIOII BO noaroToBku oOy4aromuxcs o HarpasiaeHuto 35.03.03 Arpoxumus u

arpoIioYBOBEJICHHE, HANpaBlIeHHOCTh «IlouBeHHO-arpoXuMHuUueckoe oOecreueHue
ATIK»y.

4 O0obeM qucuumIMHbI (108 yacoB, 3 3a4€THBIX €AUHUIIHI)

O0BeM, yacoB
Bunpl yue6HOM paboThI
Ounas
KonrakTHas padora 67
B TOM YHCJIC:
— ayIUTOpHAs TI0 BUJIaM y4eOHBIX 64
3aHITHH
— JIEKITUHU 20
— MPaKTUYECKHE —
— nabopaTopHbIe 44
— BHEAyIUTOpHAs 3
— 3a4yeT _
— 3K3aMEH 3
— 3aIKUTa KypCOBBIX paboT
(IpOEKTOB) B
CamocrosiTesibHast paboTa 41
B TOM YHCJIC:
— KypcoBas padoTta (IpoeKT)* —
— MPOYME BUJIBI CAMOCTOSTEIILHOM 41
paboThI
Hroro nmo nucuuninHe 108

TpyaoeMKoCTh IMCHUILIMHBI M (opMa IPOMEKYTOYHOM ATTECTALUU

O6beM qucuuminnabl 108 yacos, 3 3aueTHbIX enuHUIBL. JuciumirHa nzyyaerca Ha 1 kypcee,
B |1 cemectpe. [1o utoram uzy4aemMoro Kypca CTyA€HTbI CAAIOT SK3aMEH.



5 Conep:xxanue TUCUUILIAHBI

Conep:kaHue ¥ CTPYKTYpPa IMCHUIIMHBI 10 0YHOH (popme 00ydeHuUs
B pe3ysabTarte 0cBOeHMS IMCHUILIUHBI (POPMHUPYIOTCH CieAyIOIIMe KOM-
NeTeHIUn:
OIIK-1 CriocobeH peraTh THIMOBBIE 33/1a4l POodheCcCHOHATHLHOM
JeSITEILHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX U
€CTECTBEHHBIX HayK C TPUMEHEHUEM UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX

TEXHOJIOTUN

Tema.
OcHOBHBIE BOIIPOCHI

OcHOBHBIE 32KOHBI H TIOHSTHSA

xumun. Heoprannyeckasi XuMus 1
arpoxumusi.

11 OcHoBHbIE MOHATHUSI XUMUU (XUMHUYE-
CKO€ BEIIECTBO, aTOM, MOJEKYJa, HOHBI,
KaTHOHBI, aHUOHBI, BAJICHTHOCTb, CTEIICHb
OKHCJICHHSI, KOJIMYECTBO BEIIECTBA, MOJIb).
12 CrexeomeTpuyecKre 3aKOHbI XUMUU:
3aKOH COXpaHEHHs MacChl BeIlllecTBa; 3a-
KOH IOCTOSTHCTBA COCTaBa XMMHUYECKHX
COeIMHEHMI; 3aKOH YKBHUBAJICHTOB; 3aKOH
KpaTHbIX OTHOLIEHUH; OOBEMHBIHN 3aKOH
I'eii-JIroccaka, 3akoH ABOraapo.

13 Heopranuueckasi XuMUs U arpoxu-
MUSL.

dopmupyemMble
KOMIIETEHIIH T

Cemectp

Buabl yueOHo# padoThbl, BRIKOYAS
CaMOCTOSITeILHYI0 Pa0oTy CTy/1€eH-

TOB
U TPYA0EMKOCTh (B 4acax)
Jlabo- | Camo-
Hpaxra- aTo CTOSI
Jlek- qeckme | PoroP
HbIE TEJb-
WA | 3aHATHUS
3aHs- Hast
THS pabora
2
— — 3




2 CoBpeMeHHbIe TpeICTABJEHUS O
CTPOEHHM AaTOMa, NMEPHOAMYECKOM 3a-
KOHe U NepHOJAUYecKOoH cucTeMme JJe-
meHToB JI.U. MenaesneeBa

2.1 CoBpeMeHHble NpeACTABJIEHUS O
CTPOEHHUH aTOMa

2.1.1 ]JlokazarenbCcTBa CIIO)KHOCTH CTpOE-
HUS aTOMOB;

2.1.2 Mopenu cTpoeHus aToMa,

2.1.3 KBaHTOBO-MEXaHUYECKHE TIPECTaB-
JICHUS O CTPOECHUU aTOMa;

2.1.4. TTopsinok 3aroTHeHUs JIEKTPOHAMU
SHEPreTUYECKUX YPOBHEH U NTOLYPOBHEN B
MHOT'03JIEKTPOHHBIX aTOMaX. DIIEKTPOHHbIE
(hopMYyJIBI M DIIEKTPOHHO-TPAPHUECKUE
CXEMBI.

2.2 [lepuoauyeckuii 3aKOH U MEPUOIM-
yeckas cucrema JI. U. MenaeneeBa, ux
3HAYeHUe U MPUMeHeHne

1. Ilepuoanueckuil 3aKOH U HEpUOAUYE-
ckas cucreMa aneMeHtoB [[. . Mennene-
€Ba, KaK Ki1accu(uKaus aToMOB IO CTPO-
€HUIO DJIEKTPOHHBIX 000JIOUEK;

3. CTpykTypa NEpUOIUYECKON CHUCTEMBI
AJIEMEHTOB;

OIK-




Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITeILHYI0 Pa0OTy CTy/l€eH-

L=
L = TOB
s | &
No ° =|g U TPYA0EMKOCTh (B 4acax)
1/ Tema, = E S JIa6o- | Camo-
OCHOBHBIE BOIIPOCHI S =9 [TpakTu-
1| 2 20| Jlex patop- | cros-
s 5 eK YecKue
S 2 HBIC Tellb-
WA | 3aHATHS
3aHs- Has
THS pabora
4. I3McHEHHNE CBOICTB 3JIEMEHTOB M UX
COCIMHEHHH B MEPUOJIaX U MOATPYIIIAX;
5. 3nauenue I13 u [1CO [I. 1. Mennenee-
Ba.
3 XuMHU4YecKasi CBA3b U CTPOEHHE OIIK-
BemiecTBa. CoBpeMeHHBbIE Npel- 1
CTaBJICHHS] 0 XHMHYECKOH CB3M,
ee BHAAX U cBoiicTBax. Kommiekc-
Hble COeHHEHHs, CTpoeHHe U
cBOiicTBA.
3.1 CoBpeMeHHbIE NPEICTABIEHUS O
XMMHUYECKOi CBSI3H
3.1.1 Xumuueckas cBs3b (XC), mpupona,
yCIOBUSI 00pa30BaHUsI, KJIaCCUPUKAIUS;
3.1.2 KoBajneHTHas CBsI3b U €€ CBOMCTBA U
MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIA W
JIOHOPHO-AKIETITOPHBIN );
3.1.3 CgoiicTBa KOBAJICHTHOM CBSI3H;
3.1.4 Tubpunuzaus aTOMHBIX OpOuTa-
Je, npasuio ['uinnecnu;
3.1.5 Honnas cBs3b, CBOMCTBA COEIUHE-
HUM C MOHHBIM THIIOM CBSI3H;
3 3.1.6  Meramumueckas CBA3b, €€ 0CO- 1l 4 _ 5
OEHHOCTH; 6

3.1.7 BomopoaHasi cBsi3b Kak BUJ HEcCIe-
nUPUIECKUX B3aMMOICHCTBHIA;

3.1.8 Tuns! KpUCTAIIIMYECKUX perIe-

TOK.

KomnuiekcHble coeluHeHUs, CTPO-
eHHUe M CBOCTBA

3.2.1 CocTaB KOMILIEKCHBIX COeTUHEHUI
(KC): xommexkcooOpazoBaremb, TUTaH/IbI,
J€HTaTHOCTh, KOOPIUHAIIMOHHOE YHUCIIO;
BHEUTHEC(EepHbIE NOHBI.

3.2.2 Xumudeckas CBSI3b B KOMILJIEKCHBIX
COCIMHEHUSIX;

3. 2.3 Knaccudukanus KC;

3.2.4 Howmenxknarypa KC;

3.2.5 IIpocTpaHCTBEHHOE CTPOEHUE U
nzomepust KC;

3.2.6 KC B pacTBOpax, KOHCTaHTBI
YCTOMYHMBOCTH ¥ KOHCTAHTHI HECTOMKO-




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETEHII T

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITeILHYI0 Pa0OTy CTy/l€eH-
TOB
U TPYA0EMKOCTh (B 4acax)

Jla6o- | Camo-

patop- | cros-
HBIC TEJb-

3aHsI- Has
THSI pabora

[IpakTu-
Jlek- qyecKue
185071 3aHATUA

CTH; (aKTOPBI, BIUSIONINE HA YCTOWYIH-
BocTh KC B pacTBOpax;

3.2.7 Cnoco6sl monyuenus KC u ux
CBOICTBA.

3.2.8 3HayeHNEe KOMIUIEKCHBIX COEINHE-
HUM.

OKHCIUTEIbHO- PeaKIU, HX POJIb

B OMOJIOTMYECKUX Mpoueccax U uc-

Mo Ib30BaHHe.

4.1 CreneHb OKUCICHUSA, OKUCIUTCIIH H
BOCCTaHOBUTEIIN,

2. CocraBnenue ypaBaenusi OBP;

3.0B norennuanel; ypaBHeHue HepHcra;
OTpeJieJICHUE HaIpaBlIeHUsT TPOTEKaHUS
OBP ¢ nomomisto OB noTeHnanos, poJib
OBP B nipupoze.

OIIK-

JHepreTHKa XUMHYECKHMX peaKIuil.
DJIeMeHTBhl Y4YeHHSI O CKOPOCTH XHMH-
YecKOil peakuuM XMMHYECKOM PaBHO-
Becun. Karanus. @epmeHTATHBHBIN
KaTaJIu3 B OMOJIOTHYECKHX CHCTeMax.
51 BHyTpeHHSS »Heprusi, SHTaIbINI,
TEIUIOBON 3(PPEKT XMMHUUYECKON peakiui,
3akoH I'ecca.

52 DHTpomus Kak Mepa BEpOATHOCTH
COCTOSIHUSI CUCTEMBbI, H3MEHEHUE SHEPIUU
I'n66ca kak KpuTepuil BO3MOKHOCTH ca-
MOMPOU3BOJIBHOIO IPOTEKAHUS PEAKIIUH.
53 CkopocTh XMMHMUYECKHX peakiui, (ak-
TOPBI BIMSIONIME HAa Hee. 3aKOH JeHCTBY-
IOLUX MAaCC;

54 BnusHue teMmmeparypbl Ha CKOpPOCTb
xumuyeckon peakuuu. IIpaBuno Banxrt-
l'odda. YpaBuenne Appennyca. DHeprus
aKTUBAIIUH;

55 Karamus. Ilonstue o ¢depmenrarus-
HOM KaTanu3e. @epMeHTHI.

56 OOpaTUMOCTh XMMHYECKUX PEAKITHIL.
XUMHUYECKOe paBHOBECHE, KOHCTaHTa XU-
Mu4eckoro pasBHoBecus. CmelieHHe Xu-
Mudeckoro pasHoBecud. Ilpunnun Jle-
[IlaTense.

OI1K-

CoBpeMeHHbIE PeICTABJIEHUS 0 pac-




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETEHII T

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITeILHYI0 Pa0OTy CTy/l€eH-
TOB
U TPYA0EMKOCTh (B 4acax)

Jla6o- | Camo-

patop- | cros-
HBIC TEJb-

3aHsI- Has
THSI pabora

[IpakTu-
Jlek- qyecKue
185071 3aHATUA

TBOpPax. PacTBOpHBI 3J1eKTPOJIUTOB.
Teopus 31eKTPOJIUTHYECKOM TUCCOLHU-
anuu. MonHoe npousBeaeHue BOAbI.
Boaopoanbiii nokasaresab. bygepnbie
PacTBOpPbI, MEXAHU3M UX JAEHCTBHS.

6.1 Boxa. PacTBophbl.

6.11 Boma. Posib Boabl Kak pacTBOpPHUTE-
TSt

6.12 PacTBOpBl B JXKMBOW MNpUPOJE, HX
poiib. IIpoGiemsl opoieHuss U BOJOIO-
TOTOBKU;

6.1.3 dusnyeckas U XUMHUECKas TEOPUU
pactBopoB. CoBpeMeHHbIE ITPEICTABICHUS
0 pacTBOpax;

6.14 KonueHTparus pacTBOPOB U CIIOCO-
OBl €€ BBIPa)KEHHUSL.

6.2. PacTBOpBI JIEKTPOJINTOB, UX CBOIi-
CTBa

6.2.1 PactBopbl 3nekTponuTOB. Mexa-
HU3M DJIEKTPOJIMTHUECKOW AMCCOLMALINH.
OCHOBHBIE TIOJIOKEHUSI TEOPUHU DJIEKTPO-
JUTHYECKON Jucconuanuu. Pabotel Ap-
penunyca, Kabmykosa, KuctsikoBckoro;
6.2.2 Kucnotsl, ocHOBaHus, colu U aM(o-
TEPHBIE COCMHEHUS C TOUYKU 3PEHHS TEO-
PHH JIEKTPOIUTUYECKON TUCCOIHALINY;
6.2.3 Crenenp auccormanuu o. CHIbHBIE
U ciabble ANIEKTPOJIUTHI. 3aKOH pa3Bee-
ausg OcTBalbaa;

6.24 Teopus CWIBHBIX 3JEKTPOJIUTOB.
[TonsiTre 06 aKTUBHOCTH pacTBOpA.

6.2.5 NonHoe mpou3BeZieHne BOJbI, BOJO-
POIHBIM W THIPOKCUIBHBIM ITOKA3aTEIN
pacTBOpOB, CIIOCOOBI H3MEPEHHUs BOJO-
POTHOTO TIOKA3aTelIs;

6.2.6 BydepHble pacTBOpbHI, MEXaHU3M HX
JICHCTBHS,

6.2.7 T'unponus cosieit, TUIIBI TUAPOITU3A.

OIIK-

XumMus p-3J1eMEHTOB
7.1 daementsl VII-A nmoarpynnsi. I'a-

JIOT'€HBI.

OIIK-




Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITeILHYI0 Pa0OTy CTy/l€eH-

S =
E = a TOB
No T s 2|5 M TPYA0EMKOCTh (B 4acax)
n/ eMa. 2 & S Jla6o- | Camo-
OCHOBHBIE BOIIPOCHI s =l [Tpaktu-
I 2 20| e parop- | cros-
e 3 eK YECKHe
S £ HbIC TeIb-
UUA | 3QHSATHS
3aHs- Hast
THSI pabora
7.1.1 OOmiast XapakTepHCTUKa TaJIOTeHOB,
UX PpacHpOCTPaHEHHOCTh, (U3UUECKUE 8

cBoiicTBa. [lomyyeHue rasoreHos.

7.1.2. Xumus ¢ropa. dropoBogopoa, ero
MoBe/JIeHHe B pacTBopax. IlmaBukoBas
KHCIIOTa

7.1.3. Xnop, ero ¢pu3M4YECKue U XUMHYC-
CKHME CBOMCTBA. XJIOPOBOJIOPOJ, COJISTHAsS
KHCIIOTA.

7.1.4 Oxcuapl XJI0pa ¥ COOTBETCTBYIOIINE
UM KHCIOTHI. XJIOPOCOJEpPKaIIhe COJH
KaK MEeCTULUIBI U YIOOpCHHUS, UX 3HaUe-
HUE U IPUMEHEHHE.

7.1.5 Mox ero oKuCIUTEIBHO-

BOCCTAaHOBU-TeNbHEIE CBOMCTBA. Mo/ Kak
MHKPODJIEMEHT.

7.2 DnemenTsl VI-A noarpynmsi.
XaJIbKOreHbl

7.2.1 O6mas xapakTepucTUKa XaJbKore-
HOB, X PaclpOCTPAaHEHHOCTb U OCHOBHBIE
(U3UKO-XMMHYECKHE CBOICTBA.

7.2.2. Xumus KHcIopona. AJUIOTPOITHBIE
BugousMeHeHus. [lepokcua Bomopoaa Kak
KaTaln3arop OMOXMMHUYECKUX MPOLIECCOB.
3HavYeHUE KUCTIOpPO/a.

7.2.3 Cepa, cyabpubl, HOTUCYIbOUIBI.
7.2.4 Oxcuns cepsl (IV), (VI). Cepaucras
KHCJIOTa B BOAHBIX PacTBOpPAaX, CYJIb(UTHI.
CepHast kuclOTa, €€ IMOJIyue€HHE, CBOIi-
CTBa, Cy/Ib(aTHI.

7.2.5. Cepa xak 6uoreHHslii 3nemeHT. Ce-
pycoaepxKaiue yaoopeHus.

7.3 DniemeHTHI V-A NOATPyNbI

7.3.1 OOmast XxapakTepUCTHKA DIIEMEHTOB
V-A noarpymisl, X 0cOOEHHOCTH. A30T
1 pochop Kak OUOTEHHBIE SJIEMEHTHI.
Kpyrosoport azota B ipupoze.

7.3.2. A30T, ero XUMHYECKHEe CBOMCTBA.
AMMuak, ero ¢puznyecKue CBoOMcTBa, CUH-
Te3, XuMu4deckue ceorcrra. Coimi aMMo-
HUSL.




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETEHII T

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITeILHYI0 Pa0OTy CTy/l€eH-
TOB
U TPYA0EMKOCTh (B 4acax)

TpaxTu- JIabo- Camo-

ek parop- | cros-

YECKUC
HBIC TCIIb-
oUun 3aHATUA
3aHA- Hasx

THSI pabora

7.3.3 Okcunpl a3ora, ux (u3HYecKue u
XUMHUYECKHE CBOICTBA.

7.3.4 A3zoTHasg KHCIOTa, OKHUCIHUTEILHBIE
CBOMCTBA, HUTPATHI.

7.3.5 A3sorucrags KHCIOTa, HUTPUTHL
A30THBIE y10OpEeHUSI.

7.3.6 Amnorpornubie Moaupukarmu doc-
¢dopa. Okcunbl docdopa. Kucioponusie
KuCIoTH pochopa, ux comu. DochopHbie
ynoopeHus.

7.3.7 MBIIbSK, €r0 COCAUHEHUS, UX TOK-
CUYHOCTH U IPUMEHEHHE B CEIbCKOM XO-
35IUCTBE.

7.4 p - dnemenTsl 1V-A noarpynmnsl.
7.4.1 Yrneposa Kak OMOTCHHBIN HJIEMEHT.
CaoiicTBa yriiepoja 1 ero COeIMHEHUH.
7.4.2 CoenuHenus yriepoja, UX pojb B
XpaHEHUHU CeIbCKOXO3IUCTBEHHOW TpO-
TYKITAH.

7.4.3 CpoiicTBa KpeMHUS M €T0 COEIAHHE-
Huil. KpemHMii kak Mno4yBooOpa3yromuii
HJIEMEHT.

O61mue cBolicTBa MeTa/IJI0B. OCHOB-
Hble CNI0COObI NOJIy4YeHUA METAJIIOB.
I[IpuMeHeHH e METa/I/IOB B TEXHUKE,
CceJIbCKOM X034 CTBe.

8.1 ITonoxxenne Meramios B [1CO;

8.2 OcHOBHBIE cITOCOOBI MOTYYEHHUS
METaJUIOB U3 PYII;

8.3 OOmas xapakTepuCTHKa METaJJIOB.
Psinm crammapTHBIX SJEKTPOJHBIX TOTEH-
LMAJIOB;

8.4 IllemouHbIe MeTaLIBI, UX POJIb B OWO-
xumu. OOIIHMe CBOMCTBA JIEMEHTOB [A-
MOATPYIIBI;, IIETOYHBIE METAUIBI  Kak
BOCCTaHOBUTENH, 00pa3oBaHUE OMHAPHBIX
COCIUHEHH W MX CBOWCTBA, KaTHOHBI
LIEJIOYHBIX METAJJIOB MX CBOMCTBA, peak-
UM OWHAPHBIX COCIWHEHUU C BOJOW;
TUAPATHPOBAHHBIC KATHOHBI IIETOYHBIX
METaJUIOB, BRICOKAst pACTBOPUMOCTH COJIeH
LIEJIOYHBIX METAJIOB B BOJE, KPUCTAILIO-

OIIK-




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIETEHII T

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITeILHYI0 Pa0OTy CTy/l€eH-
TOB
U TPYA0EMKOCTh (B 4acax)

Jla6o- | Camo-

patop- | cros-
HBIC TEJb-

3aHsI- Has
THSI pabora

[IpakTu-
Jlek- qyecKue
185071 3aHATUA

THJIPAThI, KOMIUICKChl KATHOHOB HATPHS U
Kajausi ¢ OMOMOJIEKYJaMH, KaTHOHUTBI U
VMOHHBIA OOMEH HATPUS M KaJlus U JAPYTUX
OJTHO3apPSITHBIX HMOHOB IOYBEHHOTO pac-
TBOpA,

8.5 OOmme cBoiicTtBa 3aeMeHTOB IIA-
MOJIPYIIBL, aM(pOTEPHOCTh  OCPUILIHS,
€ro OKCHJAa W THUIPOKCHIA, TOKCHYHOCTH
Oepuiids W ero coeauHeHuit. Pusmye-
CKME€ M XUMHYECKHE CBOMCTBA MarHus
KaJlblldsl, UX BOCCTAaHOBUTEILHBIE CBOM-
CTBA, KaTHMOHLI MAarHvs M KaJbIUs KOM-
[JIEKCHBIE COEIMHEHUS MarHus U KajJbLs
¢ XenaTooGpasyromuMy Juranxamu, Mgt
u Ca’’ B kuBOH KIETKE, pOJib MarHus B
xaopodute, Mg?* u Ca®* B depmenra-
TUBHBIX peakusx. MarHuii u KajibIui
KaKk IUTaTeJIbHBIE KOMIIOHEHTHI IIOYB.
MexaHu3M U3BECTKOBAHUS U THIICOBAHMS
o4yB. AM(OTEPHOCTH ATFOMHUHHSL.

Xumus 0-3/1eMEHTOB: oomue
CBOICTBAa MEpPexXOJHbIX MeTAJI0B, HX
NnpUuMeHeHHe

9.1 IlepexoaHbie METAIIBI, MX XapaKTe-
pHUCTHKA:

9.1.1 OcoOGeHHOCTH AIIEKTPOHHOTO CTPOe-
HUS aTOMOB TIEPEXOIHBIX JIEMEHTOB;
9.1.2 CteneHH OKUCIICHUS,

9.1.3 XuMHu4eCcKOe IMOBEICHHUE.

9. 2 XuMu4ecKkue CBOMCTBA OTACIbHBIX
METaJUIOB U UX COCTMHEHHUM (COeAMHEHUS
XpOMa B CTETNEHIX OKUCeHus 13 u +6;
coequHenus moinuoaena(Vl); coenunenus
Maprasiia B CTEeHsIX OKUCIIeHUs +2, +4,
+6 1 +7; poab COETMHEHUI: KeTe3a B
CTEIIEHSIX OKUCIeHHS +2 U +3, koOanbTa B
CTEIICHAX OKHCICHUS +2 U +3; HUKEIA B
CTEIIEHU OKUCIICHHS +2; MEIU B CTCIICHSIX
okucieHus +1 1 +2; muaKa, KagMus 1
PTYTH; TOKCUYHOCTb COEAMHEHUN KaaMUs

U PTYTH).

OIIK-

Hroro

204 44 4 41y




6 IlepeyeHb Y4eOHO-METOAMYECKOI0 0O0ecedeHUs JAJIs caMo-
CTOSITEJIbHOI Pad0ThI 00YYAOIIUXCS M0 TUCHHILIAHE

Meroanueckue ykazaHus (IJ1sl CAMOCTOSITENbHOM paboThI)

1 Kaiiroponoa E.A. Heopranuyeckas XUMHs: TEOPETHUECKHUE OCHOBBI U
npakTH4ecKoe npuMmeHenue: yued. mocodue. / E.A. Kaiiroponona, /[.B. ['aBpuien-
KO — Kpacnonap: Ky6I'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

2 KocsHok H.E. CripaBounuk 1o o0mieit u Heopranudeckoit 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 Katiropomosa E.A. Xumus 21eMeHTOB: Kypc JEKIIUN IS CTYACHTOB OHMO-
nornyeckux ¢akynapTeToB / E.A. Kaitroponosa, E.C. Koctenko, C.A. IlectyHoBa
— 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 Heopranudeckas Xxumusi. TeopeTuueckrue OCHOBBI U MHIMBHIYyaJbHbIC 3a-
JaHUSI 1711 CAaMOCTOSITEIbHOW paOOThI CTYJICHTOB OMOJOTUUECKUX HAMIPaBICHUMN U
CIEIUAIBHOCTEN arpapHbIX By30B: Yuel. nmocodue. / E.A. Kaliropogosa u ap. —
Kpacnonap: 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

[/ DoH OLIEHOYHBIX CPEACTB /JIsl IPOBeAeHNsI MPOMEKYTOYHOM
aTTecTaluu

7.1 IlepeyeHb KOMIETEHINI ¢ YKa3aHUEM ITANOB UX (opMHUPOBAHUA B
npouecce ocsoenunsi OITIOITI BO

Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS c(HhOpMUPOBAHHO-
Howmep cemectpa™ CTH KOMIETEHIUH 10 TUCIUILIMHAM,
npakTukaM B npouecce ocsoenust OIIOIT BO

OIIK-1 — Cnoco6eH pemiath TUMOBBIE 3a7a4K MPOGECCUOHANBHON e TENb-
HOCTH Ha OCHOBE 3HaHMI OCHOBHBIX 3aKOHOB MaTE€MaTHYECKUX U €CTECTBEHHBIX
HayK ¢ IpUMEHEHUEM MH(OPMAIIMOHHO-KOMMYHUKAILIMOHHBIX TEXHOJIOTHMA

1 dusnka

1 MareMaTrka 1 MaTeMaTHYeCKask CTaTUCTHKA
1 HNndopmaruka

1 Heopranuueckas Xumust



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
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
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_03.07.13/14_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
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™

Oranbl HOpMUPOBAHKS U IPOBEPKH YPOBHS C(HOPMHUPOBAHHO-
CTH KOMIETEHIUH 10 TUCIUILIMHAM,
npakTukaM B npouecce ocsoenust OIIOITI BO

Beenenue B mpoecCHOHATIBHYIO NESTENbHOCTh

boranuka

XUMHS aHAJIUTHUECKAs

ArpomereopoJiorus

NININDN -

VYyeOHas mpakTuka
— O3HAKOMHTEIbHAS

XHUMHS OpraHudecKas

MuxkpoOuosorus

Mexanu3anus paCTeHUEBOJCTBA

Xumus (1)1/1314%01(3}1 N KOJUIOMOHAasA XUMMA

CebpCKOX03SIMCTBEHHAS DKOJIOTHS

T'eone3us

FOCY,HapCTBeHHaH HUTOroBasd arreCranusia

ool o~ BB | w|w

BeinonHenue 1 3amnmra BeITYCKHOM KBaJIM(UKAITMOHHOW pa-
OOTEHI

* HOMEp cEMECTPa COOTBCTCTBYCT JTAIly (1)OpMI/IpOBaHI/I$I KOMIICTCHIIN
7.2 Onucanue nmoka3artesjie u KPUTEPHUEB OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)OpMI/IpOBaHI/ISI, OIINCaHUuC IIKAJBbI OICHUBAHUA

[Inanupyemsblie
pe3yJIbTaTh
OCBOEHHS KOM-
METEHLUN

YpoBeHb OCBOEHUS
HEY/IOBJIETBOPU-| YIOBJIETBOPH- <ODOLLO JU— Onenounoe
TeBHO TEITBHO pormo 0 CPecTBO
N . (cpenamii) (BBICOKMIT)
(MUHUMAJBHBIN) | (TTOPOTOBBIN)

OIIK-1 — Cnioco0eH pemath TUIIOBBIE 33724k MPOPEeCCHOHAILHON IEATEILHOCTH Ha OCHOBE 3HA-
HUM OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEHHBIX HayK C IPUMCHCHUEM I/IH(I)OpMaHI/IOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

N-1omk -
3HaTb OCHOB-
HBIE 3aKOHBI
€CTECTBEHHO-
HAy4YHBIX JTUC-
LMIUIAH 1S
pelieHus
CTaH/IapPTHBIX
3a7a4 B 00J1a-
CTH arpo3Ko-
JIOTHUH, arpo-
XUMHH U arpo-
[IOYBOBEICHU.

YpoBeHb
3HAHUI HIXKE
MUHHUMAaJIb-
HBIX Tpebo-
BaHMI, IMe-
JIX MECTO
rpyOsbie
OIINOKH

MuHrMansHO | YpOoBEeHb YpoBeHb TectupoBanue

JIOITYCTUMBIN | 3HAHUH B | 3HAHUH B | Pedpepar

ypOBeHD 3Ha- | 0ObeMe, co- | 0ObeMe, co- | AOKI

HUH, JIOIy- | OTBETCTBY- OTBETCTBYIO- Konrponp e
’ paboThI

[IEHO MHOTO | OIIEM  TIPO- | HIeM po- | 3 nanien

HETPYOBIX rpamMMme ToJ- | rpaMMe To/I-

OLIMOOK TOTOBKH, JI0- | TOTOBKH, 0€3

OyLUIeHO He- | OMMOO0K
CKOJIbKO  He-
rpyOBIX

OIMUOOK




[Tnanupyemsbie YpoBeHb OCBOCHUS
PE3YIBTATBl | yeyOBIETBOPU-| YIOBIETBOPH- <ODOLLLO OO
OFBOCHILE KoM= TCIILHO TCIIBHO (c eI:)zLHHﬁ) (BBICOKMIT)
IICTCHIHH (MuUHMMAaNBHBIR) |  (TIOPOTOBBIi) P
N-20m-2: [lpu  pemte- | [Iponemon- | [Ipogemon- | [Ipogemon-
TIpUHAMATD HUM  CTaH- | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPOBAHBI
CIICHUS
P JTApTHBIX 3a- | OCHOBHBIC BCE  OCHOB- | BCE  OCHOB-
CTaHIAPTHBIX
samaq B oGma- | Jad HE TIPo- YMEHHMs, pe- | Hbl€ YMEHHS, | HbI€ YMEHHUS,
CTM  arpo’ko- | JEMOHCTPU- | IIEHbI THIIO- | PEIIEHBl BCE | PELIEHBI BCE
JIOTHH,  aTpO- | pogaHpl  OC- | BBIE 3aJa4YM C | OCHOBHBIE OCHOBHBIE
XHUMUH M arpo-
HOBHBIE YM€- | HErpyObIMU 3a1a4y C He- | 3aJ1a4H C OT-
IIOYBOBCACHUA
JUIS OCHOBHBIX | HUS, HMMENH | OIIMOKaMH, rpyOBIMH JEJILHBIMU
3aKOHOB €CTE€- | MECTO  IPYy- | BBIMOJIHEHBI | OIIMOKaMH, HecyIe-
CTBCHHOHAYT™ | Grie ommbOku | Bee 3aaHUS], | BBIIOJHEHB! | CTBEHHBIMU
HBIX  JIACIHU-
— HO HE B II0JI- | BCE 3aJaHUs B | HEJOYETAMH,
HOM 00bEME | IIOJHOM OOB- | BHIIIOJIHEHBI
eme, HO He- BCE 3aJaHHs B
KOTOpBIE  C | IIOJJHOM 00b-
HEJ0YETaMU | EME
N-3onk-1. IIpu  pewe- | Umeercs mu- | IIpogemon- [TIponemon-
Braners HUM  CTaH- | HUMAJbHBIA | CTPUPOBAHBI | CTPUPOBAHBI
HaBbIKAMH apTHBEIX 34 S 0
onpeencrus | 2P HabOp HaBBI a30BbIE HABLIKM IIPH
OCHOBHBIX 3a- | Ja4 HE Ipo- KOB IS pe- HABBIKM IIPU | PELIEHUH He-
KOHOB ecTe- JIEMOHCTPU- | LIEHUS CTaH- | PEIICHUU CTaHIaPTHBIX
CTBCHHOHAYY™ | hopappl 0a- | JapTHBIX 3a- | CTAHAAPTHHIX | 3a1a4 0e3
HBIX JHACIU-

ILIUH IS pe-
LICHUA CTaH-
JIapTHBIX 3a-
a4 B 00J1acTH
arposKoJIOTHH,
arpoXUMHUH U
arporoYBoBe-
JICHUS.

30BbIC HABbI-

KU, HAMEITH

rpy-
ObIe OIIMOKM

MECTO

Jad ¢ HEKO-
TOPBIMU
HeJoYeTaMH

3a/1a4 ¢ HEKO-
TOPBIMHU
HEJI04YEeTaMHU

10)1105(310) 4 u
HEI0YETOB

Onenoynoe
CpEICTBO

7.3 TunoBble KOHTPOJbHbIE 32JaHUSI UJIH HHbIEe MaTepHaJbl, HE00XO-
AUMBbIE VISl OLEHKH 3HAHMH, YMEHUI, HABBIKOB, XaPAKTEPU3YIOIIHUX ITAIBI

¢popmupoBanusi komnereHuuii B mpouecce ocsoenus OIIOII BO

Ouenounbie cpeacrsa 1 komnereHuuu OIIK-1 — Cnoco6en pemiath THNOBBIE 3a-
Aa4M NPO(PecCHOHANBHON AeATEJbHOCTH HA OCHOBE 3HAHMHM OCHOBHBIX 3aKOHOB MaTeMa-
THYECKHUX M €CTeCTBEHHBIX HAYK ¢ NpUMeHeHHeM HHG(POPMANMOHHO-KOMMYHUKAIMOHHBIX

TEeXHOJOTHii

7.3.1 JIns Tekymiero KOHTPOJIst

Tembl pedpepaTon




1. Pacipoctpanenue, npuMeHeHne, (PU3UKO-XUMHUYECKHE CBOMCTBA M METOIbI MOJTYYCHHS BOJIO-
poJia, 3HaUE€HUE €TI0 B IIPUPOJIE U CEITBCKOM XO035HCTBE;

2.Ou3MKO-XUMHUYECKHE CBOMCTBA KMCIOPOa, €ro 3Ha4eHHE B IPUPOJIE, TEXHUKE U CEIbCKOM
XO3SHCTBE;

3.00111e cBOMCTBA HATPUS, KAIHS U JPYTUX JIEMEHTOB [A-TIOArpymIibl, MX COSIUHECHMS, 3HAUE-
HUE HATPUS U KaJIKs B IPUPOJIE U CETbCKOM XO035HCTBE;

4. O6wmue cBoiicTBa MarHus Kaiblus U Apyrux 3aemMeHToB [l A-nmoarpynmnel, uX cCO€AMHEHNUS,
3HAYEHHE MarHus U KaJbIUs B IPUPOIE U CEIILCKOM X0351CTBE;

5. O0mmue cBoiicTBa Oopa, aTIOMHUHHUA U IpyTrux 31eMeHToB lIIA-moarpynmel, ux coenuHeHus,
3HAUYCHHE AJIFOMUHUS B IPUPOJIE U TEXHUKE;

6. O0mue CBOMCTBA yriepoa, KpEMHUS U APYTUX 3JeMeHTOB [V A-TIoA-TrpymIibl, HX COSIHHE-
HUSl, 3HAUCHUE YTIIIepo/ia U KPEMHHUSI B IPUPOJIE U CEIbCKOM XO3SIICTBE;

7. Obue cBoiicTBa a30Ta, Gpochopa u APyrux 31eMeHTOB VA-TIOATPYHIbI, UX COSTUHEHUS,
3Ha4YeHHe a30Ta u pocdopa B IpUpoe U CETLCKOM XO3IHUCTBE;

8. O0mme cBoOWCTBAa KMCIOPO/A, CEPHI U APYTHX dIEMEHTOB VIA-oArpyn-1bl, UX COSIMHEHUS,
3HAYCHHE CEPhI M €€ COSAMHEHUMN B IPUPOJIE U CEIIbCKOM XO3SMCTBE;

9. O6mme cBoiicTBa 3eMeHTOB VIIA-TIOArpyNIbl, UX COSINHEHHS, 3HAUEHUE TAIOTEHOB B
MIPUPOJIE U CENIbCKOM XO0351CTBE;

10. DnemenTtst VIIIA-noarpynmel: renuii, HEOH, aproH, KPUIITOH, KCEHOH, PaJoH, UX 001ue
CBOICTBa, COeIMHEHUs OIArOPOIHBIX Ta30B, X 3HAYCHHE, TPUMEHECHUE;

11. bBydepHocThb 1MOYB U €€ 3HAUYCHUE;

12. Uous Ca? * u MOJIYIPOHUIIAEMbIE MEMOPAHBI;

13. KpyroBopoT a3oTa, cepsl, BOJIbI, YIIIEKUCIOT0 ra3a B IPUPOJIE;

14.0O0ume cBoiicTBa M1 OCOOCHHOCTH MEPEXOAHBIX METAIJIOB, UX PACIIPOCTPAHEHUE B IPUPOJIE,
3Ha4YEeHHE, IPUMEHEHHUE;

15. DK010THSA ¥ TOKCHKOJIOTHS METAJIJIOB;

16. HanomaTepuaisl B CETbCKOM XO3SHCTBE.

17. Tsxénple MeTauIbl, UX TIOJb3a U Bpell, OMOIOrHuecKoe 3HaUCHUE;

18. Bona, e¢ cBoiicTBa, 3HaUECHUE B IPUPOJIE U CEITHCKOM XO3SHCTBE;

19. Tsxenas u JIerKas Boja, UX 0COOCHHOCTH, TI0JIh3a U BPE/I, IIEPCIIEKTUBEI PAIMOHAILHOTO
MIPUMEHEHUS,

20. Tspxenple METAIIbl, aHTATOHU3M C MaKpO- U MUKPOAJIEMEHTAMHU.

21. BausiHEe TeMIepaTyphbl Ha CKOPOCTh OMOJOTHYECKHX MPOIIECCOB.

21. BogopoaHblil moka3aTens BOJHBIX PACTBOPOB, MEXAHU3M JIEHCTBUS Cpe/ibl U e¢ Ouonoruye-
CKasl poJib B )KM3HEEATEIbHOCTH PACTCHHUI;

22. DIEKTpOXUMHYECKas KOPPO3Hsi, ClIOCOOBI OOpHOBI ¢ HEl;

23. OKHMCIAUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B TIOYBAX.
24. Xumuueckas 1 (pusnyeckast TECOpUH pacTBOPOB.
25. 3axonsl @apayes. [IpakTudeckoe MprUMEHEHHE DIIEKTPOITH3A.

Tembl 1oKJI210B
Ponpb poccniickux yueHbIX B CTAHOBIEHUHM XMMUYECKON HaYKH;
Bemuxkuit J1.11. Mennenees u ero Ilepuonnueckuil 3aKoH.
Bopa B )KM3HHM 4elloBEKa, TEXHUKE U CEJIBCKOM XO03SIMCTBE. DKOJIOTUS BOJIBI;
[TonuMepHble MaTepuabl AJs 3Tl METAJUIOKOHCTPYKIUI OT KOPPO3UH;
Koppo3sus ngeraneit aBToMOOWISI ¥ CIIOCOOBI OOPHOBI € HEH;
AKKYMYJSITOP: CTpOEHHE, IPUHIIHUI PadoThI;

AWNER N



5 DIIeKTpOXUMHUYECKass KOPPO3Hsl, CIOCOOBI MPEIOTBPAIICHHUS;
6 CrpoeHue MEeT0YHOr0 U KHCIOTHOTO aKKyMYJISITOPA,;

7 3akuch a30Ta JUIsl MOBBIIICHUS] MOIITHOCTH aBTOMOOWIIS;

8 IIporekTopHas 3amuTa OT KOPPO3HH;

9 CBepXIpOBOHUKU HA OCHOBE KPEMHUHOPTaHUKH;

10 PadunupoBanue Metanios;
11 Jlerkue KOHCTPYKIIMOHHBIE MaTE€pHaIbl: CIIJIaB HA OCHOBE QJIFOMUHUS;
12 CBepXIpOBOIHUKH HAa OCHOBE CTEKJIOBOJIOKHA;

15 HanomaTtepuasbl B MalIMHOCTOPEHUH;

16. CoBpeMeHHbBIE KEpaMHUUECKUE MaTEpUaIIbI;

17. KpyroBopot a3oTa B IpUPOJIE;

18. CepoBonopon. Cynb(pusl U TOMUCYIbGUAbI. XUMHUECKUE CBOHCTBA,
PUMEHEHHE;

19. be3onacnas paboTa ¢ cepoBOAOPOIOM U €ro IPOU3BOIHBIMHU.

20. CoenvHeHus a30Ta B CEJIBCKOM XO35HUCTBE.

21. ®ocdopubie ynodbpenus. [Ipumenenue.

3amaHus 1J1s1 KOHTPOJIbHBIX PadoT

Kontpoabnas padora no remam 1-5 (1 OcHoBHBbIe 3aKOHBI M NOHATHSA XuMuH. 2 Co-
BpeMeHHbIe MPeACTABIEeHHS 0 CTPOEHHHU aTOMA, EPHOIUYECKOM 3aKOHE U MePuoIu-
yeckoil cucteme 31eMeHTOB JI.U. MenaeneeBa 3 Xumnueckasi CBi3b U CTPOEHHE Be-
mecTBa 4 OKUCIUTENbHO- PEAKIIUN, UX POJIb B OHOJOTMYECKUX NMPOLECccax U NCHoJIb-
30BaHue 5 JHepPreTUKa XUMHYECKUX PeaKIuii. JjieMeHThbl y4YeHHs 0 CKOPOCTH XHUMM-
YeCcKOH peaklMu M XUMHYeCKOM paBHoBecun. Karanus)

bunem 1(uz 15)

1. Hanummre dopmynbel coenuaeHuit: 1) okena Menun 2) XJIOpU TUTOPOKCO TFOMUHHS 3)
muruapodocdat kanus 4) yrojabHast KUCIOTa 5) TUAPOKCU]] MarHUs
2. Hanmmmre ypaBHeHUs peakui Uil CIEIYIOIINX IIPEBPALCHUN:

K—>KOH—>K2C03—>KOH—>KQZI']02—>ZHSO4

3. PaccuuTaiite Mossipayto Maccy sxBuBasienTa Al(OH)s, CaCl,
4. JlaiiTe MOJIHYIO XapaKTEepPUCTHKY diieMeHTa Ne 34
5. a) YKOXHUTE TUI XUMUYECKOU CBSI3U B MOJIEKYJIax

0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00pa30BaHUs MOJIEKYJ ¢ KOBAaJIEHTHOM CBs3bt0. Ompe-
JIEJIUTE BAJIEHTHOCTh U CTENIEHb OKUCIICHUS.
B) U300pa3uTe AIEKTPOHHBIMU YPABHEHHUSIMU MIPOIIECCH 00pa30BaHMs MOJIEKYJI C HOHHOU
CBA3BIO N,, H,S, Cu, CuCl
6. Chopmymnupyiite npuniun Jle-lllatense. B kakoM HanpaBieHUH TPOU30MIET CMEIIIEHUE
paBHOBECHS B CHCTEME IIPU YMEHBILIEHUY a) JaBjieHus, 0) TemrnepaTypsl B) KoHLeHTpauu Na
ANH3 () + 302(r) <> Noy + 6H20(r), AH>0
7. a) YKaXXUTe KOMILIEKCOO0pa30BaTesb U €ro CTENeHb OKHCICHUS
0) ompeaenuTe 3apsi KOMIUIEKCHOTO HOHA, B) OTPEIETUTE KOOPAUHAITMOHHOE YHCIIO, T') HAITH-
[INTE YPaBHEHUS AUCCOIUAINH, 1) HAMUIINTE KOHCTAHTY HECTOMKOCTH KOMITJIEKCHOTO MOHA
[Cr(NH3)3(H,O)ClI,]ClI
8. [Tonbepure KO3 PUITUEHTHI, OTIPEIETUTE OKUCITUTENb U BOCCTAHOBUTEIb, U THUIT PEAKITUN

OKHCJIEHHUS-BOCCTAHOBJICHUS
Mg + HNO3 = conp + NH4NO3 + H,O



KonTpoabsHnasi padora nmo teme 6 «PactBopbl, ux cBoiicTBa. THINBI CHIBHBIX U ¢JIa-
OBbIX JJIEKTPOJIUTOB, BOJAAa KAK CJa0blid 3JIEKTPOJUT, HOHHOE NMPOM3BeleHue BOAbI, BOJIO-
POAHBINA ¥ THAPOKCUJIbHBIN NMOKA3aTeJM PACTBOPOB, Oy(epHbIe PACTBOPHI»

Bapuant Ne 3 (u3 15)

1. Brruncnure 00beM pacTBOpPa CEPHOM KUCIOTHI p=1,84r/CM3 (98%) 1 BoabI MOTPEOYIOTCS 117151
NPUTOTOBJICHAS 27T aKKyMyIIATOPHO# XKuakocTH p=1,26r/cM>(35%).
2. Hamummre ypaBHEHHs TUCCOIMAIIMN HA HOHBI CIIEIYIONTUX JICKTPOJIUTOB:
a) H3B03; 6) Cu(OH),; B) (NHy)2S; 1) (CaOH),S04; 1) (NH4)2HPO,.
3. lonummTe ypaBHEHHUS pEaKIlMii, COCTaBbTEe K HUM MOHHBIC ypaBHeHHS: a) CaCO3+HC1 =>
0) CaOHCI1+HCI1=
4. Bpr4rCIUTE KOHIICHTPALUIO HOHOB BOIOPO/Ia B pACTBOPE, B KOTOPOM KOHIICHTPAIIHS THIPOK-
cua-noHoB pasHa 10 Mos/i1.
5. Hamummmre MONeKyJIsipHbIC H HOHHBIC YPAaBHEHUS PEAKIIUU THAPOIIU3a COJICH:
a)NH;CH3COO; 6) K;S03;  B) Cr(NO3)s.
6. Kak cmemaercs papHoBecue ruaposusa coiu (NHy),CO3 mpu qo6aBiieHre pacTBOpa CONSTHOM
KHUCJIOTHI?

7. Hanmmute GopMyity COSTMHEHUH, BXOASIIUX B alleTaTHBIN OydepHsbiii pactBop. [Ipu-
BENTE PEaKIMH B MOJICKYISIPHOM W MOHHO-MOJICKYJISIPHOM BHUJE, POTEKAIOIINE MPH J00aBIIe-
HUH K 3TOMY Oy(hepHOMY pacTBOPY pacTBOpa KUCIOTHL. UTo Takoe OydepHas EMKOCTb.

KonTponbhas padota no teme Ne 7 «Xummus p-371eMeHTOB, UX coeqnHennii. [Ipume-
HEHHE B IPOMBILVICHHOCTH M CeJILCKOM X035l ICTBE»

Bapuant Nel0 (u3 15)

1. Kak u3amensiercsi cuiia rajioreHBo1opoansix kuciot B psgy HF—HCI—HBr—HI? O6bsicante
OTBET, ONMPASCh HA CTPOEHUE aTOMOB T'aJIOT€HOB U IPOYHOCTh XUMHUYECKOM cBsi3n H—T au.

2. Kak neiicTByeT KOHIIEHTPUPOBAHHAS CepHast KUCIoTa Ha yriepoa? IlpuBeanrte Ty peakiurio.
K KakoMy THIIy OKMCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUI OHA OTHOCUTCS?

3. Harmmmre ypaBHEHUs! peakiuy B3aMMOACHUCTBUS pa30aBICHHON a30THON KUCIIOTHI C MarHH-
€M, paccTaBUB KO3((HUIIMEHTHI B 3TON peakIK ¢ TOMOIIbIO 3JIEKTPOHHBIX YPaBHEHHH.

4. HanuiuTe npuMepsl COeUHEHUM 3i1eMeHToB [V Tpymnmbl, B KOTOPBIX OHU MPOSIBIISIIOT CTele-
HU oKucieHus +4 u -4. Kak U3MEHSI0TCS CBOMCTBA X OKCUIOB U TMIPUI0B?

5. Paccuuraiite MmaccoBbie fomu (%) a30Ta B HUTpaTe aMMOHHMS M KaJIbIIUEBON CEIUTPE.

6. Hanummre MonekysipHble U MOHHBIE YpaBHEHUS TMIPOJIM3a Cylab(puTa HaTpUd U Ccyabpuaa
HaTpus, OoNpeAenuTe cpeay pactBopoB. Kakas coisiell umeer 0ojiee BBICOKYIO CTETEHb I'MIPOJIHU-
3a?

7. Y4uThIBas MOJOKEHHUE XJIOpa B MEPUOJUUYCCKON CHCTEME, JIATe €ro MOJHYI0 XapaKTEepPUCTH-
Ky. Omnpenienure ero CTerneHu OKUCICHHUS U HAUIIUTE (GOPMYIIbI €r0 BOJJOPOTHOTO U KHCIOPO/ -
HBIX COEAMHEHUN. YKaXUTE XapaKTep OKCHIOB U THIPOKCUIOB XJIOpa.

Konrponsnas padora nmo remam 9, 10 (9 O6wme csoiictBa meTannos. OCHOBHblE Cno-
cobbl nonyyeHua metannos. MpumeHeHne meTansioB B TeXHUKe, cenbCKom xossaiicree. 10
Xumusi d-371eMeHTOB: 001IHEe CBOICTBA MEPEXOIHBIX METAJLIIOB, HX PHUMEHEHHE)

Bapuant Nel (u3 15)
1. CocTaBbTe (OPMYITBI OKCHJIOB, B KOTOPBIX MapraHell MPOSBIISCT CTEIICHh OKUCIIeHUS 2+ 1 7+,
Hamummure ypaBHEHUs peakilvii, XapaKTepU3YIOIIUX X OCHOBHBIE U KUCIOTHBIE XMMHUYECKUE
cBoiicTBa. Posb coeHeHni Maprania B OMOJIOTHYECKHUX IPOIIECCaXx.



2. JlaiiTe oONIyI0 XapaKTepUCTUKY METAJUIOB MOATPyNIbl Menu. Kak n3MeHseTcss uX BOCCTaHO-
BHUTECJIbHAS aKTUBHOCTH?

3. OtHomenue amoMuHus K Boae, kuciaoram: HCI, HoSO4, HNO3 1 menouam. CoctaBbTe COOT-
BETCTBYIOIINE YPABHEHUS PEAKITUH.

TecTnl

Ne1
LLlenoyn MoryT B3anMoAencTBOBaTb C ...

1 OcHoBaHUsMMU

2 Bopoi

3 KWUC/IOTHbIM OKCUAOM

4 KucnoToi
Ne.2
Mpwu cropaHum LWesno4YyHo3eMe bHbIX METaNIOB MOsydYaeTcs coeamMHeHne cocTaBa
A) 3,0
B) 30
B) 3,03
I 30,
Ne 3

Okcunpg cepbl (VI) obpasyet conb
1) Ca(H503)2
2) KHS
3) KxS03
4) KAI(S04)2
Ne 4
CTpoeHMe BaNeHTHbIX 3NEKTPOHHbIX C/loeB d-3/1eMeHToB
nsi 2 (n—1)gd1-10
1)
2a41-10
2) NS nd
2..10
3) nE“n

4 nsiin—1)d®

N2 5
MarHuii asnsertcs
1 S-3/1IEMEHTOM
2 p-3/1EMEHTOM
3 d-anemeHTOM
4 f-anemeHTOM
N°6

[OoHOpPHO-aKLeNTopHbI MexaHn3M 06pa3oBaHWs OAHON U3 KOBASIEHTHbIX CBA3el B Monekysne
1) O,
2) O;
3) H,0
4) H,0,
Ne7
KoopanHaumoHHoe uncnio komniekcoobpasosatens B coeanHeHmn [Co (NH3) CIs] paBHO
1 6
2 3
3 4
4 5
Ne 8)

3HaueHuo pH pacTBopa 3 COOTBETCTBYET KOHLUEHTpauus noHos [OH ] ... Monb/n
a)3

6) 10

B) 107

r) lg103

Ne 9



LLlenoyHas cpeaa B pactBope conun
a) NaCl

6) N62CO3

B) AICI3

r) KBr

Ne 1C

BO3MOXHO MpoTeKaHue peakumnm Mexay
1) NaCl + Br;

2) NaCl + I,

3) NaBr + Cl,

4) NaF + Cl,

N2 11

OTANYNUTL X1I0pUA @MMOHUS OT XN10pUAa HaTPUS MOXHO:

1) HarpeBaHueM

2) AevcteueM HySO4 p-p

3) aevictBueM HNO3 (pas6.)

4) peakumen C KOHLEHTpMpoBaHHbIM pactBopoM NaOH npu HarpeBaHuu

NO 12
CepoB0AOpOa B peakumax OKUC/IEHNS-BOCCTAHOBEHMS NPOSB/IAET CBOMCTBA

1 OKUCUTENbHbIE N BOCCTAHOBUTENbHbIE

2 TONIbKO OKUCITUTESIbHbIE

3 TOJIbKO BOCCTAHOBUTESbHbIE

4 HU OKUCNUTENbHbIE, HN BOCCTAHOBUTESbHbIE
Ne 1:
MpocToii cynepdocdaTt — 310
1) CaHPO,

2) Ca(H2PO4)2
3) Ca(HP0O4) » H.O
4) cmecb Ca(HzP04),¢ 2H,0 1 CaSO, e 2H20

Ne 14
BbITECHUTb 0/10BO U3 pacTBOpa €ro Conu MOryT crneayrouwme MeTanibl
1 LnHk

2 MapraHey,
3 Cepebpo
4 Meab
Ne 1E
B xnopodunne komnnekcoobpasosBaTtesnb
A) Fe?*
B) Fe3*
B) M92+
r ca?*
Ne16
Monb noboro rasa npu H.y. 3aHumaeT o6bvem 22,4 n - cneacreme
1 3aKOHa COXpaHeHUs Macchbl BellecTBa
2 3aKOHa NOCTOSIHCTBA COCTaBa
3 3aKoHa Aesoragpo
4 3aKOHa KpaTHbIX OTHOLUEHWNI
5 3aKOHa 3KBMBAJIEHTOB

Ne17
KonunyectBo BewecTtBa (Monb), coaepxalieecs B 155 r optodocdaTa kanbums, paBHo
1 0.5

2 0,45
3 0,65
4 1,03
5 0,9
Ne 1€
ATOM...MMeeT HauMeHbllee 3Ha4YeHne SHeprum NoHM3auumn
1 Mg
2 Ca

3 Sr



4 Ba
5 Be
N 19
DNEKTPOHHYI0 KOHGUrypaumio 1s22s22p®3s23p° nmeet aToMm
1 docdopa
2 xnopa
3 6poma
4 dTopa
5 asoTa
N2 20
B nepuoge c ysBenuueHuem 3apsaa aapa aToMOB MeTaiMyeckmue CBonCcTea
1 ybbiBatoT
2 ycunmnsarTcs
3 He N3MeHSTCH
4 HeT 3aKOHOMEpPHOCTU
Ne 21
KoBaneHTHble cBA3M obpasytorca
1 Mexay atoMaMu AByX HeMeTasioB
2 Mexay aTtoMaMu TUMUYHOro MeTasnna U TUMUYHOro HemeTanna
3 MexAay atoMaMu B MoJsieKyflax ToSIbKO ra3oobpasHbiX BELLeCTB
N222
MNonspHas KoBaneHTHas cBA3b obpa3yeTcs B MoseKynax
a) H»
6) HCI
B) C02
r) 0,
Ne 23
ObpaszoBaHve KOBa/IEHTHOW CBSA3M NO AOHOPHO-AaKLIENTOPHOMY MEXaHW3My 3aK/to4aeTCs B C/IeAyoLem
1 Kaxxabli aToM Ha obpa3oBaHWe CBSA3M NPefoCTaBAseT OAMH 3NeKTPOH M 0AHY opbuTanb
2 OAVH aToOM NpefocTaBiseT napy 3/J1eKTPOHOB, a Apyrov cBoboAHYo opbuTanb
3 KaxKAbli aToOM NpefoCTaB/SEeT No YeTblpe 3/1eKTPoHa
Ne 24
Haunbonblen koMnnekcoobpasytowein cnocobHocTbio 06nagatoT
1 S-3N1EMEHTbI
2 d-anemeHThI
3 p-3/1EMEHTHI
Ne 25
KoopanHaunoHHoe yncno onpeaenseT
1 yncno cesAselr koMmnaekcoobpasosaTens C AMraHaamm
2 TONbKO YMCNO NUraHAoB
3 YMCNO LeHTPasnbHbIX aTOMOB
4 3apsia BHYTpeHHen cdepbl
N2 26

2nemeHT Fe NpoABNSAET TOJIbKO OKUCNUTENbHbIE CBOWCTBa B coeanHeHnn
a) Fe(OH),

6)Fe

B) NazFeO4

F) Fe,03

Ne 27

CrexnomeTpunyeckmin koapbununeHT Meam B ypaBHeHUM peakummn Cu+HNO3;—Cu(NO3),+NO+H20 paseH
1 1

2 2

3 3

4 4

Ne 28

KWHeTUYeckoe ypaBHeHWEe CKOPOCTM peakLumu 4as MpsIMOro rpouecca peakunn 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 peakumnm Ay(r.)+B,(r.)=2AB(X.) yBENYUTCS NMpUN YBETNYEHNN KOHLIEHTPaLMKM BellecTBa A B 3 pa3a B
1 3 pasa

2 6 pas

3 8 pas

4 9 pas

N°30 (1)

PaBHoBecue peakuyum SO2(r.)+0,502(r.) ==—— SO3(r.)+99«[>xX Npn NOHMXKXEHUU TemMnepaTypbl

1 He cMecTuTCs

2 CMecTUTCSa BNpaso

3 CMecCTUTCH BNIEBO

4 CKOpOCTb 06paTHOM peakunn yMeHbLINTCS, a NPSAMONA — HeT

N°31

3HaveHuto pH pacTBopa 8 COOTBETCTBYET KOHLEHTpaUust MoHoB [H*] ... Monb/n
5 107

B) 10

r) lg10®

N2 32 (1)

Macca cepHoit kucnotel B 500 mn 0,1 M pacTtBopa paBHa

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

Ne 33

CenutpamMun HasbiBaloT
1) HwuTpaTbl HEKOTOPbIX LWENOYHbIX U WEeN0YHO3EMENbHbIX MeTan0B U aMMOHUS
2) CynbdaTbl HEKOTOPbIX WENOYHbIX U LWeN0YHO3EMENbHbIX METas/IOB U aMMOHUSA

3) Kap6oHaTbl HEKOTOPbIX LUEMOYHbIX U WEeN0YHO3eMENbHbIX META/ISIOB MU @aMMOHMS
4) Xnopuabl HEKOTOPbIX LLEMTOYHbIX U LEeNOYHO3EMENbHbIX METANIOB U aMMOHMUS.

Ne 34

[BonHol cynepdocdaT - 310

1) CaHPO,

2) Ca(H2P04)2

3) Ca(HPO,4) ¢ H,O

4) cmecb Ca(HzP04),¢ 2H,0 1 CaSO4 e 2H20

Ne 35

BbITECHUTbL 0/10BO M3 pacTBOpa €ro Conu MOryT creayrolme MeTansibl
1 LUMHK

2 MapraHeL

3 cepebpo

4 Melb

N 36

LLleno4vHblie MmeTannbl Na n K nonydatoTt

1 3M1EKTPOSIN30M pacniaBoB X/0puaoB

2 3NEKTPOSIN30M pacTBOPOB X10pMA0B

3 BOCCTaHOBNEHNEM XJIOPUAOB

a pa3noXeHneM OKCUMAOB MPU BbICOKOW TemnepaType
Ne 37

Meab pearupyet c
a) H.SO, pasb.

6) CO

B) HCI

r) H.SO, kKoHU.



Ne 38 (1)
Haunbonblimnii cTaHAApTHbLIM 3N1eKTPOAHbIVM NOTEHLMan nmeet

1

2
3
4

10.
11.

12.

Cu
Pb
Ni

Ag

7.3.2 OneHOYHbIE CpeCTBA VISl MIPOMEKYTOYHOI0 KOHTPOJIA 10 KOMIIe-
TeHnuu OIIK-1 — Cnoco0eH pemarth THIOBBIE 331a4U NMPO(ECCHOHAb-
HOM JeSiITeJIbHOCTH HA OCHOBE 3HAHMII OCHOBHBIX 3aKOHOB MaTeMaTu4e-
CKMX M eCTeCTBEHHBbIX HAYK C MNpPUMeHeHHeM HWH(OpPMANNOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOT WA

BOl'[pOCLI K 3K3aMEHYy

OCHOBHBIE 3aKOHBI XMMHUH: 3aKOH COXPAHEHHS MacChl BEIIIECTBA; 3aKOH IMOCTOSIHCTBA CO-
CTaBa XUMUYECKUX COCIMHEHHI 3aKOH KPAaTHBIX OTHOIIICHUI; 3aKOH ABOTaIpo U CJIET-
CTBUS U3 HETO.

Momns, MoJsipHasi Macca, MOJIIpHBIN 00beM rasa.

CrexuomMerpusi. DKBUBAJICHT. 3aKOH 3KBUBAJIEHTOB. MOJISIpHbIE MAacChl SKBUBAJIEHTOB, UX
pacyer.

Crtpoenue sifpa atoma. M30Tomsl, X npuMeHeHue. [ [puHIunIb 3aM0THeHUsS AaTOMHBIX OpOH-
TaJley: MPUHIKII HAaUMEHbIIEH dHepru, paBuiio Kieukosckoro, XyHaa. KBaHTOBBIE Uncia.
[Tpunuun [Taynu. PacnionoxxeHue 3JeKTpOHOB 110 SHEPTETUYECKUM YPOBHSAM U MOAYPOBHSIM.
[Tokaxwure amekTpoHHbIe hopmyisl Cl, Mn, As, P npyrux atomoB. OnpenesieHue BajIeHT-
HOCTHU U CTETIEHU OKHUCIICHHUS IO 3JIeKTPOHHO-Trpaduueckoil popmyie aroma.
[Tepuonunueckwuii 3akon [1. 1. MenneneeBa. CTpykTypa nepuoandeckoit cucremsl. [lepuo.
I'pynna. IleprnoanuHOCTh N3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUN. DHEPrHs
WOHU3ALMH, CPOJICTBO K DJIEKTPOHY, MIEKTPOOTPHULIATEIIBHOCTb.

[Tpupona xumuueckoil cBsizu. OCHOBHBIE TUITBI XUMUYECKON cBsA3H. PaccMoTprTe MeXaHu3M
obpazoBanus cBsi3u B coequnenusx: NaCl, CaO, AIBrs, H,S, Ny, Cl,. Monnas cBsi3b, ee
CBOICTBA: HEHACHIIIIAEMOCTh U HEHaNpaBieHHOCTh. KoBaneHTHas cBsi3b. Mexanusm o0paso-
BaHMs1, CBOMCTBA: SHEPTHsI CBSA3M, HANIPABJIEHHOCTb, HACHIIAEMOCTh. | MOpHAN3aIus aTOMHBIX
opb6uraneii. KoBajieHTHas CBA3b MO JOHOPHO-AKIENTOPHOMY MexaHu3My. Bogoponnas
CBS3b.

Heoprannueckne komiuiekcsl. CTpyKTypa KOMIUIEKCHBIX coequHeHnid. M3omepus. ucco-
nuarus. [Ipupona xumuyeckoi cBs3u. IIpuBenure npumepbl KOMIUIEKCHBIX COCIMHEHHUN U
YKa)KUTE TUIIBI XUMUYECKHUX CBA3EH B HUX.

[ToHsiTHE O CKOPOCTH XMMHUECKOM peaklnu, pakTOphl, BIUSIOIINE HA CKOPOCTh. 3aKOH JeH-
ctBytouux mMacc. I[Ipasuno Baut-I'odda. Katanuzatopsl. 'oMoreHHblIi U reTeporeHHbIi Ka-
Tanu3. CneunuyHOCTh KaTaau3aropoB. @epMeHThl, 00paTUMbIe U HEOOPATUMbIE XUMUYe-
CKHE peaklnuu, XuMuueckoe paBHoBecue. [Ipunnun Jle-Ilatense.
OxucauTENBbHO-BOCCTAaHOBUTENBHBIE peakiuu. Tunel OBP.

Tennosie 23 pexTh peakiuii. IHTaNBIUA. 3aK0H ['ecca U CIeICTBUS U3 HETO.

Bopa, reomeTpust 1 cBOICTBa €€ MOJIEKYIIbI, CTPYKTYpa JibJia U KUAKOU BOAbI, XUMUYECKUE
CBOICTBA BOJIbI, BOJIa KaK paCTBOPUTEND U JIUraHia. Boaa B ceabCKOM X0351CTBE, 3KOJIOTHU -
YECKHE aCIIEKThI BOJOMNOJIb30BaHUS.

PacTBopbI, ABMKYIIME CUITBI 00pa30oBaHus pacTBOPOB. PacTBopumocThb BemiecTB B Boje. He-
HACBILICHHBIH, HACBIIIIEHHBIH, TepeCchIIEeHHbIH 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 o01as ®KeCTKOCTh BOABl. BpeMeHHast 1 MOCTOsTHHAS KECTKOCTh. CIocoOb!
e¢ yCTpaHEHHS.

Xumnueckas teopus pactsopos .M. Menzeneesa.

ConbBatbl ¥ THApaThl. Kpuctamioruaparsl.

Teopus 2MEKTPOTUTHYECKON aucconmanui. Mexanusm auccoruanuu (teopust Kadimykosa).
CremneHb AJIEKTPOIUTUIECKON ArCcouauy, (hakTopkl, BIusomye Ha Hee. Koncranra auc-
COLIMALIMH, B3aUMOCBSI3b CO CTENEHbI0. 3aBUCUMOCTh XapakTepa AUCCOLMAIIMU OT 3apsja 1
paanyca HeHTPaIbHOTO HOHA.

Teopust CUITBHBIX 3JEKTPOIUTOB. [ToHATHE 00 aKTHBHOCTH, U KO3(PPUITMEHTE aKTUBHOCTH.
Hucconmanus KHCIOT, OCHOBAHUM, COJIeH (TpUMEPHI).

Hucconmanus Boasl. MoHHOE NpOU3BEICHUE BOJIBI.

Boiopoanbiii ¥ THAPOKCUIIBHBIN MTOKA3aTEeIH.

Kucinblit, menouHoi u HeHTpalibHbINA pacTBOpbl. OnpeiesieHue Cpelibl pacTBOpa C MOMOIIBIO
WHJUKATOPOB U HOHOMEPOB.

Bydepusie pactBopsl. Mexanus3m ux aeiictusi. bydepnas eMKoCTb.

['unponus coneil. TunuuHble cyyau ruaponusa coieil. CteneHnp ruIpoaunsa.

I"anorenst: F, C1, Br, I. Ctpoenue atoma. Haxoxnaenue B npupoae. [lonyuenue. @uznue-
CKHE U XMMHYECKHE CBOMCTBA. BaxkHelmue coenumuenns. bruomornyeckoe 3HaueHNUE.,
["anorenoBogopoxasi: HF, HC1, HBr, HI. CBoiicTBa KHCIIOT.

Kucnoponusie coenunaenus ximopa: HCIO, HCIO, , HCIO3 , HC104. XnopHas u3BecTb
Xanpkorensl: O, S: Ctpoenue atoma. Haxoxxnenue B npuposae. [lonyuenue. duznueckue u
XUMHYECKHUE CBOMCTBA. BakHeiue coenrHeHus. buogornyeckoe 3HauCHUE.

[Tepokcu BOOPO/IA, €r0 KMCIOTHBIC M OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOKCTBA.
Oxkcupa cepsl (VI); cepHast KUCIIOTa U €€ COJIH; MX MOJTyYeHHE, CBOMCTBA M IPUMEHEHUE B
CEJILCKOM XO03SIMCTBE.

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

CepoBoaopo/, ero noixy4deHue u cBoiictBa. CepoBoopoanas kucnota. [lonucynbhusl.
HetictBue H,SO4, Ha MeTaITBI M1 HEMETAILITHI.

Oco0eHHOCTH XMMHUYECKHX CBSI3€H a30Ta ¢ BOAOPOIOM, YIIEPOAOM U KUCIOPOIOM; TEPMO-
JUHAMHUYECKasi HEYCTOMYMBOCTh XUMHUUECKUX COCUHEHUN a30Ta, €€ MPUYNHbI; XUMHYE-
CKH€ CBOMCTBA MOJIEKYJISIPHOTO a30Ta. buosnornueckoe 3HadeHUE COEIMHEHUM a30Ta.
AMMHUak, nmoiyueHue, cBorictsa (pusznyeckue u xumudeckre). Conu aMMOHHUS, UX 3HAUYCHUE
B CEILCKOM XO3SMCTBE.

A3oTHCTas KUCIoTa, CBOKMCTBa, posib B OBP. A30THas kucnora, cBoicTBa. JleiicTBue Ha Me-
TaJLJIbl 1 HEMETAJLJIbI.

®dochop, Hax0kACHNUE B IPUPOJIE, TOTYUEHHE, aINTOTponHsl, cBoiicTBa. Okcubl pocopa:
P,03, P20s, ®ochopHble KUCTIOTHI, UX NOTy4YeHue, cBoiictBa. docdopHblie yrnoOpeHus.

B, C, Si - HaxoxxJ1eHue B IPUPOJIE, MTOJIy4eHUE, CBOWCTBA, OHonoruueckoe 3Hauenue. Ok-
cunsl: CO, CO,, SiO,. YronbHast KUCIIOTa, €€ COJH, KECTKOCTh MPUPOIHBIX BOI. CriocoObI
€e yCTpaHEeHHS.

Oco0eHHOCTH XUMHYECKHUX CBOMCTB KpeMHUs. OKCU, KpeMHUs, KDEMHHUEBBIE KUCIOTHI U
UX COJIM; KpEMHE3eM, CHIIMKATHI, aTFOMOCHIIMKATHI KaK TOYBOOOPA3yIOIINe MaTeprabl, KX
3HAYEHHE VIS TUTOJIOPOAMS TIOUB; MPUMEHEHHE CHJIMKATOB M IPYTUX COSTUHEHUN KPEMHHSI.
MeTtamibl, UX MOJOKEHUE B IEPUOAMUECKON cucTeMme. MeTtayummueckas cBsa3b. OOIIme cBoii-
CTBa METAJIOB.

Mertamnel — S-3nemenThl: Na, K, Mg, Ca, HaxoxaeHrue B Ipupo/ie, MoIy4eHue, CBOMCTBA,
OKCHJIbI ¥ TUPOKCHIBI, BAXKHEHIITNE COCTUHEHUS.

Marnuii 1 KaJbli KaK MUTaTeIbHbIe KOMIIOHEHTHI IT0YB, UX HOHOOOMEHHOE ITOBE/ICHHE B
MOYBaXx, KECTKOCTh BOJIbI, K3BECTKOBAHWE U TUTICOBAHUE TTOYB.

Bepunnuii, monoxxeHue B MEPUOINIECKON CUCTEME, €r0 OKCUI U THAPOKCHI, NX aM(poTep-
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HBIN XapakTep. TOKCUYHOCTh OSpUILTUS U €r0 COeTMHEHHUN

AJIOMHMHHUH, €10 OKCHJI ¥ THIIPOKCU, UX aM(pOTEPHBINA XapakTep. ATIOMOCHUINKATHI KaK
O0YBOOOpa3yIoIe MaTepUAIIbI.

Mertamsl — d- snementsr: Cu, Zn, Mg, Fe, Co: . Haxoxaenue B ipupoe. ITonydenue.
CaotictBa. OKCHIIBI M TUAPOKCHIBI, MX XapakTep. Baxuelme coequHeHus 1 uX OMOJIOTH-
YeCKasi poJlb.

XpOoM, OKCUZIBI M TUAPOKCUABI XpOMA B CTENEHAX OKUCIECHUS +2, +3 1 +6, UX Xapakrep.
Pounb coennHeHni XpoMa B XKU3HEACATEIbHOCTH YEJIOBEKA U JKUBOTHBIX.

XpoMaTsl U JUXPOMATHI, KAK OKMCIIUTEIH.

HpaKTqucmle 3alaHUS K IK3aMCHY

Paccuuraiite maccy CuSOy-5 H,O, HeoOxoaumyro s npurorosiienus 5 kr 0,01% pactBo-
pa.

PaccuuTaiite pH pacTBOpa cosiHOM KUCIOTHI, €ciu ero KonueHTpamus pasaa 0,01 momus/n
Paccunraiite pH pactBopa runpokcuia Kanus

a) 0,1 m pactBOopa

0) 0,2 H pacTBOpa

B) 1% pactBOpa

Paccuuraiite, kakyro maccy meanoro kymnopoca (CuSO4 - SH20) HeoOxo1uMo B3SITh IS
npurotoBieHus 3 % pactBopa Maccoii 3 kr. Kakyro cpeny OyaeTr uMeTh 3TOT pacTBOpP.
Hanummure ypaBHeHuUs: peakiuu rupoinsa.

Paccuuraiite maccy cynbdara maraus, HeoOxoaumyto Juist npurorosienus 200 ma 0,02 M
pactBopa. [IpuBeauTe 31€KTPOHHYIO POpPMYTy aTOMa MarHusl U KaTHOHA MarHus Mg2+.

C momolIpI0 HHANKATOPA ONPENEIUTe B KaKOU U3 TPEeX MPOOUPOK HAXOIUTCS pacTBOpa
FeCl3, Na,COg3, NaCl. OTBeT mosiCHUTE ¢ TIOMOIIBIO YPAaBHEHUI peaKIiy THPOJIN3A.

Kak, monp3yschk naaukatopom, pazmnauth pactBopbl KCN, KCl, HCI. OtBer nosicauTe
YPAaBHEHUSIMH PEAKIIUiA.

CocTaBbTe COKpaIleHHbIE HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPaBHEHUS THAPOIINA3a
xynopuna ammonus u Hutpata meau (II). [lepeuncnure hakTopsl ¢ MOMOIIBIO KOTOPBIX
MOXxHO yemuTh ruposu3 Cu(NO3z),.

CocTaBbTe HOHHO-MOJIEKYIISIPHBIE M MOJIEKYJISIPHbIE YPAaBHEHHsI PEaKIMid THPOIIN3a CYIlb-
dara xenesa (I1) u propuna HaTpus.

VYkaxkuTe Kakue U3 MPUBEIEHHBIX COJIEH THAPOINU3YIOTCA: a) TOJIBKO 10 KaTHOHY;

0) TOJIBKO 10 aHHOHY; B) ¥ 10 KatnoHy u 1o anuoHy: AlCls, CsCl, K;SiO3, Fe(SO4)s,
NaClO, Na,S, Al,S;, NH4CIO,, Pb(NO3),. CocraBbre ypaBHenue rumponunsa AlCl; u
NaClO, onpenenute pH cpens B pacTBopax 3TUX COJIEH.

Uemy pasna pH pactBopa runpokcuia kanus ¢ konuentpanueit 0,001 moms/i.

Hamummre peakiun Cu(OH), ¢ H;SO,4, KoTOpBIe MO3BOJSIOT MOTYIUTH KUCITYIO, CPEIHIO0
Y OCHOBHYIO COJIb.

Hanummure ypaBuenue auccormanuu NH4OH u npuBenuTe Belpa)keHne KOHCTAHTHI IUCCO-
nuanuu. Paccunraiite kakoit 00bem 3annuMaroT 34 T NHs (H.y.).

B Tpex mpobupkax HaxoAaTcs pacTBOPHI XJIOPUIOB Kallus, IIMHKa U MarHus. Kakue peak-
UK OyAyT MPOXOIUTh, €CIIU B KAKIYIO U3 IPOOUPOK JOOABISATH pACTBOP I'MJIPOKCHAA
HaTpua? Jlaiite NOsICHEHHUS.

Kak u3MeHHUTCsI CKOPpOCTh XMMHUYECKOHN peakliiy, €CIIU TEMIIepaTypa YBEIUUNUTCS Ha 30% a
y = 2. JlaiiTe onpeeneHne «CKOpOCTh XMMUUECKON peaKkIIun»

C KakuMU U3 IepevYHCIEeHHBIX BEIIECTB OYJET pearupoBarh Keje30: a) B OObIYHBIX YCIOBU-
s1x; 0) nmpu HarpeBanuu: O, Cly, HCI, H,SO4 (pa36.), H,SO4 (kowir.), CuBrp, Cu(OH),.

IIpuBenuTe ypaBHEHHUS BO3MOKHBIX PEaKIMI
V205
B kakoM HampaBJICHUH CMECTHUTBHCS paBHOBecue peakmuu: a) 2SO, +0;, <> 2S03 + Q
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1) npu MOBBIIICHUHN aBJICHUS,

2) NpH NOHIDKEHUU TEMIIePaTyphl;
Fe

0) N + 3H; <> 2NH3 + Q

1) npu yBenuuenuu KoHeHTpanun NH3 B peakiinOHHOM cMeCH;

2) IpU YMCHBIICHUN JaBIICHHS,

3) peakiuio npoBectu 0e3 katanusaropa. Chopmynupyitre npuniwn Jle-IlaTenbe.
Hanummure n ypaBusiite peakuuu KMnO4 ¢ NaNO; B KUCIION, HEUTPATTbHOW U 1IEJIOYHOM
cpenax.

Hcnonb3yst MeTo 37eKTpOHHOTO OanaHca moadepute Ko GUIMEHTHI 1Tl peaKIuu:
K>Cr,07 + H,S + H,SO4 — Cr2(804)3 + K,SO4 + H,O + S

OKHUCIIUTENBFHO-BOCCTAHOBUTEIILHEBIE CBOMCTBA ﬁo,ua Ha [IpumMepe peaKHHﬁ:
hv

Ca+l,—>
Jo + NaOH —

Jo+ HS —>

Paccuwuraiite K03)QHUIMEHT B yPABHEHUAX C MCIIOIb30BAHMEM METOJIA DJIEKTPOHHOTO Oa-
JIaHCa:

KJ + H,O, — J, + KOH

KMnO,4 + H,0O, + H,SO4, — MnSO,4 + O, + K,SO,4 + 8H,0

OKHUCINUTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 6p0Ma Ha IIpUMCpe peaKHI/Iﬁi
hv

H, + Br, — oxHO BemecTso
Br, + H,O — nBa BemecTBa

Br, + KOH (rop.) — Tpu BelecTBa

CocraBpTe CXEMBI AIEKTPOJIM3a BOJHBIX PACTBOPOB HUTPATa AIFOMUHHUS U XJIOpUIA MEIU C
HHCPTHBIMU JJICKTPOJaMHU.

Hanummre ypaBHeHus1, ypaBHANUTE ¢ UCIOIb30BAHUEM METO/Ia AIEKTPOHHOrO OajaHca,
OIPENIEIUTE OKUCIIUTENb U BOCCTAHOBUTEIb.

t
H,S+ 0, >

H,S + Cl, + H,O0 —»
OcyliecTBUTE PEBPALIEHUS

SiO; — Si — kapOux KpeMHHS

J
N&zSiO3 —> H28i03

OcymiecTBuTe MpEBpAILECHUS:

1
Cag(PO4)2 — H3PO4 — Na,HPO4 — NaH,PO,4

3 2

2 \
p Na3PO4
Ocy1iecTBUTE NPEBPALLICHHUS:

1 2 3
yraepon — okcup yriepoaa (IV) — kapOoHaT Kamblusi — THAPOKAPOOHAT KATBITHUS;



75.

76.

77.

78.
79.

80.

81.

82.

83.

4
yri1epoJ — KapOu1 allOMUHUS.

st peakiuii (1) u (4) HanUIIUTE CXEMY AIEKTPOHHOTO OaaHca, YKaKUTE OKHCIUTENb U
BOCCTaHOBUTEIIb, IPOLIECCHI OKUCICHUS U BOCCTAHOBJICHHUS.

Ocy1ecTBUTe MpeBpalCHUs:
1 2 3 4

Al —> HUTpPAT AJIIOMAHUA —> THAPOKCHU ATFOMHUHUA —> XJIOPpHU aTFOMHHUA —> XJIOPU I
TUAPOKCOAIIOMUHUA

Jns ypaBaenus (1) npuBenuTe cxemy 3J€KTPOHHOTO OanaHca, ONpeAeTuTe OKUCIUTENb U
BOCCTaHOBUTENb. /{151 ypaBHeHuit 2, 3, 4, 3aNUIINATE B MOJICKYJISIPHOM U COKPAILIEHHOM
MOHHO-MOJIEKYJISIPHOM BHJIE

Ocy1iecTBUTe NpeBpaICHUS:

]_[I/IHK — HUTpAT IMHKA — T'HJAPOKCHU IMHKA —> IIUMHKAT HATPpHUs —> XJIOPpHUJ IUHKA.

Kakyto cpeny Oyzner umeTs pacTBOp HUTpaTa HUHKA B Bojie. OTBET MOSICHUTE.

OCYH_IGCTBI/ITG IpCBpaAlICHUS:
1 2 3 4 5

X — HS — okcun cepsr (IV) — cepaucTas KUCIoTa —> CyIb(QHUT HATPUS —> TUAPO-
6 7

cynbut HaTpust — CepHuUCTas KUciIoTa — cyiab(paT HaTpus
[l ypaBHeHus 6 IpuBEAUTE IEKTPOHHBIN OanaHc, 1uist npeBpaieHuil (4), (5) Hanumure
COKpAILEHHbIE HOHHO-MOJIEKYJIIPHbIE YPABHEHUS.

Ocymectute npespamenus: X — Na — Na;O, — Na,O — Na,SO4 — BaSO,,
H,O

1 2 3
Ocy1iecTBUTE MPEBpAILCHUS: Si0O; — Si— NaSi0; —

(rumponus)

OcymiectBuTte nmpespaienus: N; = NHz; — NH4Cl — NH4NO;

\

[Ag(NHg)g] < NH;
[IpuBenuTe ANEKTPOHHYIO U IEKTPOHHO-TpaduiecKyro GopMyisl atoMa xkene3a. Onpee-
JINTC XapaKTCPHBIC CTCIICHU OKUCIICHUS. OcyIIIGCTBI/ITe MMpEBpaALICHUA:

FeCl, « Fe — FeCl; —» Fe(OH)Cl,

\ \
Fe(OH); — Fe(OH); «— Fe(OH).Cl

CocraBbTe MOJICKYJIIPHBIC U KPATKHUC NOHHO-MOJICKYJIAPHBIC YPABHCHUA

JUTSL IPEBPAILCHHH:
1 2
I'mapoxcun 6apust — HUTpaT Oapus —> cyiabdar Oapus

3

\

HUTpAT MCAU

K xomy Tuy oTHOCSTCA HanucanHble Bamu peakiuu — odpaTuMble Wi HeoOpaTuMble?
[Touemy?
Hanumute snekrponHyto popmyiy aToma xpoma u kaTuoHa xpoma 3+. CpaBuute Kucnor-



HO-OCHOBHBIE cBOMcTBa ruapokcuaoB xpoma (II), (I1I), (VI).

7.4 MeToanueckue MaTepuaJibl, onpeaejasioime npoueaypbl oleHuBa-
HHS 3HAHMH, YMEHHH U HABBIKOB, XapaAKTePU3YyOIIHUX dTanbl GOpMHUPOBAHMS
KOMIIeTeHINH

KoHTpob 0CBOEHUS TUCHUIUIMHBI M OIICHKA 3HAHUN 00ydYalomuXcsi 0 JUCIUIUIMHE MPOHU3BO-
nutcs B cootBercTBHM ¢ [Im KyOI'AY 2.5.1 «Texymmii KOHTPOJIb yCIIEBAEMOCTH U ITPOMEKY-
TOYHAsI aTTECTALUS 00YJArOIIUXCS.

7.4.1 Pedeparsnl (10KI2aABI)

Pedepat — npoyKT caMocToATeNbHOM paboThl CTyICHTa, IPEACTaBIISIIOIUI co00il KpaT-
KO€ M3JI0’KEHHE B IMCbMEHHOM BU/I€ IIOJIYYEHHBIX Pe3yJbTaTOB TEOPETHUECKOro aHalIu3a oIpe-
JIeJICHHOW Hay4YHOU (y4eOHO-UCCIIeI0BATEICKON) TEMBI, TI€ aBTOP PACKPBIBAET CYTh UCCIEAye-
MOU TIpOoOIeMBI, TPUBOANUT PA3TUYHBIC TOYKH 3PEHUS, a TAK)KEe COOCTBEHHBIE B3TJISAIBI HA HEE.

Kpurtepusimu ouenku pedepara sSBISIOTCA: HOBU3HA TEKCTa, 000CHOBAHHOCTDH BBIOOpa
UCTOYHUKOB JINTEPATYpPbl, CTENIEHb PACKPBITUS CYILIHOCTH BOIPOCa, COOIIOACHUS TPeOOBaHUM K
0(OpPMIICHHUIO.

OrneHka «0TJIMYHO» — BBIIIOJIHEHBI BCE TPEOOBAaHU K HaITMCaHUIO pedepara: o6o3Haye-
Ha rpo0sieMa 1 000CHOBaHA €¢ aKTyalIbHOCTh; CIICJIaH aHAIN3 Pa3IMYHBIX TOYCK 3PEHUS Ha pac-
CMaTPUBAEMYIO POOJIEMY U JIOTUYHO M3JI0’KEHA COOCTBEHHAS O3NS, CHOPMYITUPOBAHBI BbI-
BO/JIbl, TEMA PACKPBITA ITOJIHOCTBIO, BBIEPkKAaH 00BEM; COOII0IeHb! TPEOOBAHUS K BHELTHEMY
0(OpPMIICHHUIO.

OreHKa «X0poI0» — OCHOBHBIE TPeOOBaHUs K pedepary BHIIOIHEHBI, HO TP ATOM JI0-
MyIICHBI HeJ0YETH. B 4acTHOCTH, MIMEIOTCSI HETOYHOCTH B M3JIOKEHUH MaTepualia; OTCYTCTBYET
JIOTHYECcKasl TIOCIIeI0BaTEIbHOCTh B CY)KJIEHUAX; HE BBIJIEpPKaH 00bEM pedepara; UMEITCs yIy-
HIEHUSI B 0(OPMIICHUH.

OrneHKa «y/A0BJIeTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYILICHHS OT TpeOoBa-
HU K peepupoBaHmio. B yacTHOCTH: TeMa OCBellleHa JHILb YaCTUYHO; JONYIIEeHbI (pakTHye-
CKHe OIIMOKH B COJIEpP)KaHUM pedepaTa; OTCYTCTBYIOT BBIBO/IBL.

OreHka «Hey/10BJIeTBOPUTEILHO» — TeMa pedepara He pacKpbITa, 0OHapyKUBAETCs Cy-
IIECTBEHHOE HEMOHUMaHue poOieMbl UITH pedepar He Mpe/ICTaBIeH BOBCE.

KpnTepml OLleHKH 3HAHMI1 oﬁyqaloumxca IPHU BBICTYIVICHUH C TOKJIAA0OM

IToka3arenb I'papanusa bamsr
CootBeTcTBHE [JOKJIAJga 3asiB- [ COOTBETCTBYET IOJIHOCTBIO 2
JIEHHOM TeMe, LIeIIU U 3a/1a4yaM €CTh HECOOTBETCTBHUS (OTCTYILIICHUS) 1
IpOeKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTh  (Opra- [ CTpyKTypHUpOBaHO, OOECieunBaeT 2
HU3amus)  JOKJaaa, KOTopas | CTPYKTypHpOBaHO, HE 00eCTICUnBacT 1
o0OecnieunBaeT MOHUMAHUE €r0 HE CTPYKTYpPHUPOBaHO, HE 00eCIIeYBaAET 0
coJiepKaHus
KyneTypa BbICTyIJIeHMS — uTe- | paccka3 0e3 oOpalleHus K TeKCTy 2
HUE C JINCTa WIM paccka3, 00- [ paccka3 c oOpalieHueM TEKCTY 1




PalICHHBINA K ayIUTOPUH YTEHHUE C JIUCTA

JloCTYITHOCTB JOKIa/a O COJeP- | MOCTYIMHO 0€3 YTOUHSIOIINX BOITPOCOB
JKaHUU MPOEKTA, €ro 1ENsX, 3a- | JOCTYIHO C YTOYHSIOIMKUMH BOIPOCAMU
Jadax, MEeTo/Iax U pe3ysibTarax HEJIOCTYITHO C YTOYHSIOIIMMH BOIIPOCAMHU

LlenecooOpa3HOCTH, UHCTPY- | 1enecoo0pas3Ha

MEHTAILHOCTH HarJSITHOCTH, | 11€7€CO00pa3HOCTh COMHUTENbHA
YPOBEHB €€ UCIIOJIb30BAHUS He 1esecoodpasHa

CobutoieHne BpeMEHHOTO pe- COOIOICH (HE MPEBHIIIICH)

rJIaMeHTa Jokiaaa (He Oosiee 7 | mpeBbIeHne 6e3 3aMedanus
MHHYT) MPEBBIIICHUE C 3aMEYaHHUEM

YETKOCTh U ITOJIHOTA OTBETOB HA | BCE OTBETHI I‘IéTKI/Ie, ITOJIHBIC
JOIMMOJIHUTCIIbHBIC BOIIPOCHI IO HCKOTOPLIC OTBCTHI HEUCTKUC
CymICCTBY AOKJaaa BCE OTBETHI HEUETKHUE/HEIOIHBIE

Bnagenue crenuanbHON TEpMU- | BJIaJEET CBOOOTHO
HOJIOTHEH TI0 TEME MPOEKTa, UC- | MHOTJA OBUT HETOUYECH, OIIHOANICS
MOJIb30BAHHOM B JIOKJIaJ1e HE BJIaJIeeT

KynbpTypa amckyccuu —yMeHHE | OTBETHJI Ha BCE BOIIPOCHI
HNOHATh CcOOEeCeHUKa U apry- | OTBETHJI Ha OOJIBIIYIO YAaCTh BOIIPOCOB

O FRP NOFPDNORFPDNORFPDNOPEFRDNOPEFRDNO

MEHTHUPOBAHO OTBETUTH Ha €TI0 HE OTBETHJI Ha OOJIBIIYIO YaCcTh BOIPOCOB
BOIIPOCHI

Ikaja oeHKH 3HAHUI 00yYAIOIIUXCS MPH BBICTYIJIEHUH C TOKJIAI0M:
OrieHka «0TJIHYHO» — 15-18 Oamwios.
Ornenka «xopoio» — 13-14 6amios.
O1eHKa «y/10BJ1eTBOPUTEIbHO» — 9-12 Oanos.
OreHka «Hey/10BIeTBOPUTEIbHO» — 0-8 6ayuios.

7.4.2. KoHTpO/IbHBIC PA0OTHI

KonTponbHas paboTta — cCpeCcTBO MPOBEPKU YMEHHUM IPUMEHSTH ITOJyY€HHbIE 3HAHUS
JUISl pEIIEHUS 3a]1a4 OIIPEEICHHOT0 TUIIA 10 TEME WIIH pa3Jeily

KpurepusiMu oleHKH KOHTPOJIbHOM PadoThl SBISETCS: CTENIEHb PACKPBHITHS CYIIIHOCTH
BOIIPOCA, MO3BOJISAIOLIEH CyIUTh 00 OCBOGHUHU CTYAECHTOM TeMbI MJIH pa3zena.

OneHka «OTJIMYHO» — BBICTABJISIETCS CTY/IEHTY, [T0Ka3aBIIEMY BCECTOPOHHUE, CUCTE-
MaTU3UPOBAHHBIE, [NTYOOKHE 3HAHUS BOIIPOCOB KOHTPOJIBHOU pabOThl U YMEHUE YBEPEHHO MPH-
MEHSTh UX Ha MPaKTHUKE NPU PEeUIeHUH KOHKPETHBIX 3aa4, CBOOOIHOE U MpaBHIIbHOE 00OCHOBA-
HUE IIPUHATHIX PEIICHUM.

OneHka «X0po1o» — BBICTABIISIETCS CTYIEHTY, €CIIM OH TBEPJO 3HAET MaTepuall, rpa-
MOTHO M I10 CYHIECTBY U3JIaraeT €ro, yMeeT IPUMEHATH MOJIyYEHHbIE 3HAHUS Ha MPAKTHUKE, HO
JOIMYCKA€T B OTBETC UJIM B PCIICHUHU 3a/Ja4 HEKOTOPLIC HETOUYHOCTH, KOTOPBIC MOXKET YCTPAHUTDH
C TIOMOIIIBIO JIONOJTHUTENBHBIX BOMPOCOB MPenojaBaTelis.

OneHka «y/A0BJIeTBOPUTEIbHO0» — BBICTABIISIETCS CTYJCHTY, ITOKa3aBIIeMy (parmeH-
TapHBIN, pa3pO3HEHHBIN XapaKTep 3HAHUH, HEAOCTATOUHO MPABUIIBHBIE (POPMYITUPOBKU OA30BBIX
MOHSITUN, HAPYIIEHUS JOrMYECKON IIOCIIEN0BATENBHOCTH B U3JI0KEHUH TPOTPAMMHOI0 MaTepua-
Ja, HO TIPY 3TOM OH BJIa/I€€T OCHOBHBIMU MOHSATHSIMU BEIHOCHUMBIX Ha KOHTPOJIBHYIO PaboTy TeM,
H606XOI[I/IMI)IMI/I JJIsA )IBJ'IBHGf/iIHCFO O6y‘-IeHI/I$[ 1 MOXCET NPUMCHATD IMOJTYYCHHBIC 3HAHUA 110 00-



pasily B CTaHAAPTHOU CUTYaLIUH.

OueHka «Hey10BJIETBOPUTEIbHO0» — BBICTABIIAECTCS CTYAEHTY, KOTOPBIM HE 3HAET
00JIBIICH YaCTH OCHOBHOTO COJIEP>KaHMsI BHIHOCUMBIX HAa KOHTPOJIbHYIO paboTy BOIIPOCOB TEM
JTUCIUILIMHBL, JOMYyCKAeT rpyOble ouOKU B (hOpMYyIUPOBKAX OCHOBHBIX MOHSTHIA U HE YMEET
MCII0JIb30BAaTh MTOJIYYEHHBIE 3HAHUSA [IPU PEIICHUH TUIIOBBIX PAKTHYECKUX 3a/1a4.

7.4.3 TecToBbI€ 3aJaHUA

TecThl — 3TO cucTEMa CTaHIAPTU3UPOBAHHBIX 3a/IaHHM, TO3BOJIAIOIIAS] ABTOMATH3UPO-
BaTh MPOIEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHHU CTyCHTA.

Kpurtepun ouneHkH 3HAHUI CTYIEeHTOB NIPH NPOBeIeHUU TECTUPOBAHUS

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

OueHka «X0OpOI0» BHICTABIIAETCS MPU YCIIOBUU NMPABUIIBHOTO OTBETA CTYJICHTA HE Me-
Hee yeM 70 % TeCcTOBBIX 3aJaHUM;

OueHka «y10BJIeTBOPUTEIbHO» BBICTABIISCTCS MIPH YCIOBUU IPABUIBHOTO OTBETA CTY-
nenTa He meHee 51 %;

OueHka «Hey10BJIETBOPUTEIbHO)» BHICTABIIACTCS MPU YCIIOBUM NMPABWIBHOTO OTBETA
cTyneHta MeHee yeM Ha 50 % TecTOBbIX 3aaHUM.

7.4.4 Kputepnu oleHKHM Ha 3K3aMeHe

OneHKa «OTJIMYHO» BBICTABISIETCS] 00YJarOIIEMYCsl, KOTOPBIN:

— O0nagaer BCeCTOPOHHUMH, CUCTEMATU3UPOBAHHBIMU U I'TyOOKMMHU 3HAaHUSIMU MaTepH-
asia yuyeOHOW IporpaMMbl, yMeeT CBOOOAHO BBIIIOJIHATH 3aJaHUsL, IPEAYCMOTPEHHbIE YyueOHON
IIPOrPaMMOii, YCBOWJI OCHOBHYIO M 03HAaKOMUJICS C JOTIOJIHUTEIbHOMN JINTEPATYPOM, PEKOMEH0-
BaHHOM yueOHOM nporpamMmoii. OlieHKa «OTJMYHO» BBICTaBIISIETCA 00y4aroIIeMycsl YCBOUBIIIE-
MY B3aUMOCBSI3b OCHOBHBIX MOJIO’KEHUHN U MOHATUI TUCHUIUIMHBI B UX 3HAYEHUHU U1 TPpHOOpe-
TaeMOMW CIEeUAIbHOCTH, IPOSBUBIIEMY TBOPUECKHE CIIOCOOHOCTH B TOHUMAaHUU, U3JI0KEHUH U
MCIIOJIb30BaHUHU y4eOHOT 0 MaTepuaa, paBUIbHO 0OOCHOBBIBAIOIIEMY IPUHSATHIE PEIICHHUS,
BJIAJICIOIIEMY Pa3HOCTOPOHHUMHM HaBBIKAMHU U IPHEMaMU BBIIIOJIHEHHUS J1TaOOPATOPHBIX padoT.

OneHka «X0poIo» BHICTABISIETCS 00yJaromemMycs

— OOHapy>KuBIIEMY [TOJIHOE 3HAaHUE MaTepHalia y4eOHON POrpaMMBbl, YCIIEITHO BHITION -
HSIOIIEMY MTPEeyCMOTPEHHbIE YUeOHOM MporpaMMoi 3a1aHusl, YCBOUMBIIEMY MaTepral OCHOB-
HOU JIUTEpaTypbl, peKOMEH0BaHHON yueOHOI mporpamMMoii. [TokaszaBmemy cucreMaTU3MpOBaH-
HBIN XapakTep 3HaHUH 10 AUCLUHUIUIMHE, CHOCOOHOMY K CAMOCTOSATEILHOMY MOIMOJIHEHUIO 3HAHUI
B XO/I€ lajibHeHel yueOHOM 1 poeccCuOHANBbHOMN 1eATeNbHOCTH, IPAaBUIIBHO IPUMEHSIOIIEMY
TEOPETUUECKHE MOJIOKEHUSI ITPU PELIEHUH MTPAKTUUECKUX BOMPOCOB U 3a/1a4, BiIaJICIOLIEMy He-
00XO0JIMMBIMU HaBbIKaMU M MPUEMaMH BBINIOJIHEHUS 1a00paTOPHBIX paldoT.

OuneHka «y/J10BJIETBOPUTEIbHO» BHICTABISIETCS 00yYaromeMycs, KOTOPBIi:

— IToka3pIBaeT 3HaHHE OCHOBHOI'O MaTepHaja yueOHO! mporpaMmsbl B 00beMe, 10CTaTou-
HOM U HEOOXOUMBIM JUIs JaJbHENIIeH yueOnl U mpecTosmel paboThl MO CHEHalbHOCTH,
CIIPABUJICS C BBIITOJIHEHUEM 3aJJaHUil, TPeTyCMOTPEHHBIX Y4eOHOM MporpaMMoi, 3HaKOM C OC-
HOBHOM JIMTEpaTypoi, peKOMEHI0BaHHOM yueOHoi nporpammoit. O1ieHKa «3a4TeHO» BbICTaBIIS-
eTcsi 00yJaronemMycs, J0MyCTUBIIEMY MTOTPEIIHOCTH B OTBETAX MJIM BBITOJIHEHUH dK3aMEHaIU -
OHHBIX 33/1aHuil, HO 00JaaroIIeMy HEOOXOAUMBIMU 3HAHUSIMU TI0J] pYKOBOJICTBOM IIpEIo/iaBa-



TeJs I YCTPAHEHUs OTUX MOTPEIIHOCTEN, HAPYLIAKOLIEMY [TOCIEI0BATEIBHOCTD B U3JI0KCHUU
y4eOHOT0 MaTepuaa U UCIBITHIBAIOIIEMY 3aTPYIHEHHS IIPH BBIMOJIHEHUH J1a00paTOPHBIX padoT.

OneHka «HeyJI0BJIeTBOPUTEJIbHO» BBICTABIIETCS OOydarolieMycs, HE 3HAIOIIEMYy OC-
HOBHOI YacTH Marepuana y4eOHOH IpOrpaMMsl, JOMYyCKaroIeMy NMPUHLIUINAIbHbIE OIIMOKH B
BBITOJIHEHUH MIPETYCMOTPEHHBIX Y4eOHON MpOrpaMMoii 3aJaHuii, HEYBEpEHHO C OOJIBIINMU 3a-
TPYAHEHUSMH BBINOJHSIONIEMY JabopaTopHble paboTel. Kak mpaBuiio, oleHKa «HEYHOBJIETBO-
PUTEIbHO» BBICTABIIAETCS OOYYAIOLIEMYCsl, KOTOPbIM HE MOXKET MPOJOJDKUTh OOYy4YEeHHE WIIU
IPUCTYIUTh K JIE€ATEIbHOCTH MO CHEIHAJIBbHOCTH [0 OKOHYAHWM yHHMBEpcuTeTa 0€3 JOIOJIHU-
TEJIbHBIX 3aHATUHI 110 COOTBETCTBYIOLICH NUCLUIUIMHE.

8 IlepeyeHb OCHOBHOM U IONMOJHUTEIbHON Y4eOHOH JIUTEPATYPbI

OcHoBHasi yueOHasl quTEpaTypa

2 AnekcanapoBa D.A Xumus MeTawioB : yudeO.mocobue / D.A. Anekcan-
apoBa, O.A. J[lemunenko - Kpacnomap, KyoI'AY, 2015 - 299 c.
http://edu.kubsau.ru/file.php/105/Uch_posobie_ KHimija_metallov_2_1.pdf

JonosHuTtenbHasi ydeOHas auTepaTrypa

1. ITectynoBa C.A. PacTBOpbI U Ipyru€ JUCHEPCHBIE CUCTEMBI: y4E€OHO-
Meroaunudeckoe nocodue ¢ rpupom MCX. / C. A.llectynosa, E.C. Kocrenko, E.A.
Kamiroponosa — Kpacnonmap, 2013.-475 c._
https://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pest
unova_Kostenko_ Kaigorodova.pdf

2. AnekcannpoBa J.A XuMHsI HEMETAIIOB : y4eb. mocobue ¢ rpudom MCX
/ 9.A. Anexcannposa, .. Cunoposa. - Kpacuogap, 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.1.pdf

3. TaiimykoBa H. I'. OcuoBsl anektpoxumun / H. I'. I'afigykosa, U. B. Illa-
6anoBa. — Kpacnonap: KyoI'AY, 2017. — 181 c.

9 [lepeyeHb pecypcoB HH(POPMANHMOHHO-TEJIEKOMMYHHKALIMOH-
Hoil ceTn «AHTEpHET»

IBC:
Ne HaunMmeHnoBaHue TemaTuka CcblIKa
Znanium.com YuuBepcansHas | https://znanium.com/
IPRbook YuuBepcanbHas | http://www.iprbookshop.ru/
OO6pa3zoBaTeabHBIN MOPTAT YuuBepcanbHas | 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/105/04_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 MeToanueckne yKazaHus JJs1 00y4alOIIMXCS M0 OCBOECHUIO
AUCIHUIIINHBI

1 KaitropogoBa E.A. Heopranuueckas Xumus: TEOPETUYECKHUE OCHOBBI H
npakTHueckoe npuMmenenue: yued. mocobue. / E.A. Kaiiroponosa, /[.B. '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 Hepequb I/IH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, UCITI0JIb3YEMbIX
P OCYIECTBJICHUN 06p330BaTeJIbHOF0 nponecca nmo AMCUMIJIMHE,
BKJIIOYasl NepevYeHb NMPOrPaMMHOro odecnevdeHusi 1 HHPOPMAIIMOH -
HbIX CIIPABOYHBIX CUCTEM

NudopmanmoHHble TEXHOJIOTUHU, UCTIOJIb3YEMbIE MPU OCYUIECTBICHUU 00pa-
30BaTENbHOIO Mpolecca MO JIUCHUIUIMHE TO3BOJISIOT: 00ECIEeUUTh B3aUMOJEH -
CTBHE MEX]JY YYaCTHUKaMH OOpa30BaTEIbHOIO MPOLIECCa, B TOM YUCIE CUHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3auMOJIelicTBHE nTocpeacTBoM ceT "MuTepHer"; Gpuk-
CUpPOBaTh X0J 00pa30BaTENILHOIO IMPOLECCa, Pe3ylIbTaTOB MPOMEXKYTOUYHOU aTTe-
CTallMy MO AUCIUIUIMHE U PE3yJIbTaTOB OCBOEHHUS 00pa30BaTENbHOW MPOrpaMMBbI;
OpraHM30BaTh Ipoliecc 00pa3oBaHUs MyTEM BU3YyalIM3alUU H3ydaeMoil uH(opma-
LN [TOCPEACTBOM HCIIOJIb30BaHUs MPE3ECHTALMOHHBIX TEXHOJIOIUMH; KOHTPOJIUPO-
BaTh PE3yJbTaThl 00YUYEHUSI HA OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHUS.

11.1 [Mepeuens nunensuonroro 110

Ne | HaumeHoBaHue Kparkoe onucanue
Microsoft Windows OmnepalmoHHas cucTeMa

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

11.2 [Tepeyens npodeccruoHambHbBIX 0a3 JaHHBIX U MH(HOPMAIIMOHHBIX CIIpa-
BOYHBIX CUCTEM

Ne | HammeHoBaHMe Tematuka
1 | Hayunas snektponHas 6ubnuoteka eLibrary VYHuBepcagbHas



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
https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie_2019_6_pechatnykh_listov_pravki_ot_19.08_-_kopija_502918_v1_.PDF

12 MaTepuajibHO-TEXHHYECKOE O0ecnieyeHue 1Jisi 00yUeHHus 1o
aucunninne «Heoprannmyeckass Xumus»

HHaHI/IpyeMBIe IMOMCIICHUS OJIA ITPOBEACHNA BCCX BUI0B y‘le6HOI>'I ACATCIBHO-
CTH

HaumeHnoBaHue yueOHBIX TpeMe-

HaumeHoBaHue noMemeHun 1
TOB, KypCOB, TUCITUIUINH (MOJTY-

Anpec (MECTOIOIOKEHNE) TOMEIEHU I
MPOBEJICHUS BCEX BUIOB YYEOHOM
JIeit), MPaKTHKH, MHBIX BUIOB y4e0-

JIEATEIIBHOCTH, PETyCMOTPEHHOH
HOH JIeSITeIbHOCTH, IPEAYCMOTPEH-

JUISl TIPOBE/ICHHST BCEX BU/IOB yUeOHOM
y4eOHBIM IUIAHOM, B TOM YHUCJIE T10-
HBIX Y4eOHBIM IDTAaHOM 00pa3oBa-

JeATEeIbHOCTH, IPELyCMOTPEHHON
y4eOHBIM IUTAHOM (B CIIydae peann3a-
MEILECHHUS I CaMOCTOSATETIbHOM pa-

TENBHOM MPOrpaMMBbl

K 00pa30BaTEIbHON IPOrPaMMBbI B
60TBI, C yKa3aHHUEM TIEPEIHST OCHOB-

ceTeBoi (popMme JOMOIHUTENBHO yKa-
HOTO 000pynOBaHMs, yueOHO- 3bIBaeTCA HANMEHOBAHHUE OPTaHN3AINH,
HATJISTHBIX OCOOMIA C KOTOPOH 3aKIII0UE€H JI0TOBOP)
1 HCTIOJIB3YEMOT0 TIPOTPaMMHOTO
obecriedeHUs
Heopraangeckas Xxumust ITomemenue Ne412 300, nocagounsix| 350044, KpacHomapckuii kpai, T.
mecT — 144; mnomanas — 131,7 kB.M;

yueOHast ayAUTOpHUs ISl IPOBEACHHS
Y4EeOHBIX 3aHATHH.
CIUIUT-CHCTEMa — 2 IIT.;
CIIeLMAT3UPOBaHHAs MeOelb
(yueOHast mocka, yueOHast MeOeh);
TEeXHUYECKUE CPelICTBA 00YICHNS,
Ha0OPBI IEMOHCTPALIMOHHOTO
000opynoBaHUs U yueOHO-HATIISIHBIX
nocobuit (HoOyTOyK, POEKTOP, FIKPaH);
IIpoTrpaMMHOE oOecTedeHue:
Windows, Office.

Kpacnonap, yn. Kanununa, 13

ITomemenne Nel32 300, nocagodHbIX
MecT — 12; mromans — 64,6KkB.M;
Y4ebHas crienuan3upoBaHHAs

nabopaTopust obmei xumun (Kadempo

XUMUH) .

nmabopaTopHOE 000pyIOBaHUE

(Muxpockon — 1 mrT.;
mkad mabopaTopHslif — 1 mT.;

neHTpudyra — 3 mr.;);

CrelUaIn3upoBaHHas

MeOenb(yaeOHas 1ocka, yaeOHas
MeOeTb).

[Tomemenue Nel33 300, nocatouHBIX
MecT — 12; mromans — 42,7kB.M;
VYdeOHas crienuaIn3upOBaHHAS
nmabopaTOpHs AMEKTPOXUMHUYUECKUX
METOJIOB UcclieoBanus (Kadempsbl
XFMHN) .
naboparopHoe 000pyIOBaHUE
(xoHIYKTOMETp — 2 IIT.;
HOHOMEp — 2 MmT.;
BCTpSAXWBATENb — | IT.;
cTeH 1 1abopaTtopHblii — 3 mr.;




pH-METp — 3 IIT.;);
CreUaIM3uPOBAHHAS
MebOenb(yueOHas 10cKa, yueOHas
MeOeIb)..

TTomenrenne Ne127 300, miomans —
21,5 kB.M; IOMEUICHHE I XPaHEHUS
U IPOQUIIAKTUYECKOTO 00CITyKUBAHUS
y49e0HOTO 000pyIOBAHMSI.
nmabopaTopHOE 000pyIOBaHNE
(o6opymoBanue aboparopHoe — 1
IIT.;
BeChl — | IIT.;

J103aTOp — 2 IIT.;
JUCTHILIATOp — 1 1mT.;
KaJopuMeTp — 2 IIT.;

MeJbHUIa — 3 IIT.;);
TEXHUYECKUE CPeaCcTBa 00yUeHUS
(npunTep — 2 mit.).
[Tomemenue Ne229 300, noca1ouHBIX
MecT — 25; mnomans — 41,1 kB.M;
MIOMEIIEHHUE IS CAMOCTOSITEIILHOM
paboThHI 00yUJAIOIIHXCS.
TEXHHYECKHE CPEICTBA 00yUCHUS
(mpoexrop — 1 mT.;
aKycTudeckas cuctema — | mirt.);
Joctyn k ceti «VHTepHeT»;
JIOCTYI B 3JICKTPOHHYO
nH(popMaMOHHO-00pa30BaTENBHYIO
Cpely YHUBEPCHUTETA;
CrieUaIn3upOBaHHAs
MebOenn(yuebHas MeOenb).
[TporpammHOe obecnieueHue:
Windows, Office,
CTEIHAIN3NPOBAHHOE JIMIIEH3HOHHOE
1 cBOOOJIHO pacnpocTpaHsIeMoe
IIPOrpaMMHOE 00ecrieYeHue,
MpeIyCMOTPEHHOE B paboueit
nporpamme




aKycTuueckas cucrema — 1
IT.);

JoCTyn K cetn «THTepHETY;
JOCTYIl B DJEKTPOHHYIO
MH(OPMALIMOHHO-
0o0pa30BaTEIbHYI0  Cpely
YHUBEPCUTETA;
CHelHau3UpOBaHHAsT  Me-
Oenb(yueOHast MeOeb).

ITomemenue Nel27 300,
miomanas — 21,5m2; mome-
HICHHE JIJIs] XpaHEHUS "
npo(UIAKTUYECKOTO  00-
CITY>KMBaHUs y4eOHOro
000py10BaHMUS.
nabopaTopHOoe 000pya0Ba-
HUE

(o6opynoBanue mabopatop-
Hoe — 1 miT.;

BeChl — 1 mT.;

J103aTOp — 2 IIT.;
JucTIsATOp — 1 mT.;
KaJIOPUMETP — 2 IIT.;
MeJbHUIIAa — 3 IIIT.;);
TEXHUYCCKHEC cpencraa
oOy4deHus

(mpuHTEp — 2 1IT.).




