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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabo ocBoeHust nucuuiuinHel «Heopranmueckass Xumus» SBISIETCS
dbopMHpoBaHUE KOMILIEKCA 3HAHUHN TI0 HEOPTAaHWUYECKOW XMMHUH, YMEHUU W HaBbI-
KOB palOThl ¢ XMMHYECKHMMH BEIIECTBAMHM, IIEIECOOOPA3HOTO MCIOIb30BAHUS
CBOMCTB HEOPTaHMYECKUX BEIIECTB U MEXAHU3MOB MX JICUCTBUS B MPOU3BOJICTBEH-
HBIX CEJbCKOXO035MCTBEHHBIX MPOIECCaX, MPOBEACHNUE HEOOXOIUMBIX U3MEPEHUN U
pacyeToB Ha OCHOBE 3aKOHOB XUMUU ISl pEIeHUs TPOo(ecCHOHaIbHBIX 3a/1a4.

3axauu JUCHUILIHHBI

— OCBOCHHME TEOPETUYECKHX MPEACTaBICHUM, COCTABIAIONIMX (yHIaMEHT
BCEX XMMHUYECKHX 3HAHHWM, CBOMCTB 3JIEMEHTOB W OOpa30BaHHBIX UMH HEOpPTaHH-
YECKHUX BEIIICCTB;

— H3y4YeHHE CIOCOOOB MOJYYCHHUS U CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX
HEOPTaHWYECKUX COCTUHEHHUHN, KOHKPETHBIX XUMHUYECKUX PEAKINN U UX MEXAHU3-
MOB,;

— (hopMHUpOBaHNE YMEHHIH M HABBIKOB IMPOBEJICHHUS XMMHYECKOTO IKCIIEPH-
MCHTA;

— (opMHUpOBaHUSI HABBIKOB MPOBEJCHUS PACUETOB Ha OCHOBE 3aKOHOB CTe-
XUOMETPUH;

— 03HAKOMJICHUE C COBPEMEHHBIMH JOCTHKCHUSIMA B O0JIACTH HEOpraHuye-
CKOH XMMMH,

— (GopMUPOBAHHE YMEHHUSI UCMOJb30BaTh Y4EOHYI0, HAYYHYIO U CIPABOYHYIO
XUMHYECKYIO JTUTEPaTypy A peleHus mpodeccHoHaabHbIX 3a1a4.

2 llepeyeHb MIaHUPYEMbIX Pe3yJabTATOB 00yUYeHUS MO AUCIH-
IUIMHE, COOTHECEHHBIX C IJIAHUPYEeMbIMHU Pe3yJbTATAMH OCBOEHMSI

OI10I1 BO

B pesynbrare usyuenus nucuuiuinHbl «Heopranmdeckass Xxumus» oOydaro-
IIUICS TOJDKEH MOJYYUTh 3HAHUS M HABBIKM JUIS YCIIEIIHOTO OCBOEHUS CIIEIYO-
[IMX TPYAOBBIX (DYHKIUH U BBITOJHEHUS CIEIYIOIIUX TPYIOBBIX AEHCTBUM:

[IpodeccnonanbHpIil CTaHAAPT KATPOHOMY, YTBEPKAEHHBIN MpUKa3zoM Mu-
HHUCTEpCTBa Tpyaa U conuanbHoi 3amuTsl PO ot 09.07.2018 N 454H.

OTo:

Breimonnenune paboT B paMkax pa3paOOTaHHBIX TEXHOJIOTHH BO3/CIIBIBAHUS
CEIIbCKOXO3SCTBEHHBIX KYIbTYP:

- Opranu3zanus paboThl paCTEHUEBOUECKUX OpUTaJ B COOTBETCTBUM C TE€X-
HOJIOTUYECKUMH KapTaMH BO3JIEJIBIBAHUS  CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP,
A/01.5;

- KonTpons npouecca pa3BuTHs pacTeHHi B TedeHune Beretaruu, A/02.5.

Opranu3zaiiusi IpOU3BOJICTBA IPOYKIIMU PACTEHUEBO/ICTBA!



- Pa3pabGoTka cucCTeMbl MEPONPHUATHI IO MOBBIIICHUIO 3(P(HEKTUBHOCTH
MIPOM3BOJICTBA IIPOIYKIIMU pacTeHUEBOIcTBa, B/01.6;
- Opranu3aiiysi HICIIbITAaHUHN CEEKIIMOHHBIX JoCcTHxkeHui, B/02.6.

B pe3yabTaTe ocBOeHMs IMCUMILINHBI (GOPMUPYIOTCS CJIeayIoNIue KOM-
neTeHIun:

OIIK-1 — CriocobeH pemiath TUOBBIE 337ja4i MTPO(HECCHOHATIEHOM e TENb-
HOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX U €CTECTBEHHBIX
HayK C IPUMEHEHHEM WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

3 Mecto aucuniminabl B ctpykrype OIIOIT BO

«Heopranuueckasi XuMus» SBISIETCS AUCHUILUIMHON 6a30Boit uactu OITIOIT BO
MOATOTOBKHU oOy4aronuxcs o HampasieHuto 35.03.03 ArpoxumMus u arporno4Bo-
BeJleHUe, HanpaBieHHOCTh «[louBeHHO-arpoxumudeckoe odecrieuenue AITK».

4 Oobem qucouiinHb (108 yacos, 3 3a4eTHBIX €AUHULIBI)

O0bem, yacoB
Bunbl yue6HOM paboThI
OuHnas
KonrakTHas padora 67
B TOM YHCJIC:
— ayIUTOpHAs TI0 BHJIaM YYeOHBIX 64
3aHSITHI
— JIEKLIUU 20
— TIPAKTUICCKUC —
— J1a00paTOpHbBIC 44
— BHEAYAUTOPHAs 3
— 3a4eT —
— DK3aMEH 3
— 3aIKTa KYpCOBBIX pabOT
(mIpoeKTOoB) B
CamocrosiTesibHast paboTa a1
B TOM YHCJIC:
— KypcoBas paboTta (mpoexT)* —
— MIPOYHNE BHUJIbI CAMOCTOSATEIHLHOM 41
paboTHI
HToro mo nucuunjinHe 108




5 Conep:xanue JUCUUILIAHBI

Coaep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 0YHOI (hopme 00yUeHust

Tema.
OCHOBHBIE BOITPOCHI

DopmMupyemble

KOMIETCHIINHU

Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITEJIbHYIO Pa00Ty CTyI€eH-
TOB
U TPYI0EMKOCTb (B 4acax)

Cemectp

Jlabo- | Camo-

patop- | cros-
HBIC TEJb-

3aHs- Has
THUS pabora

[IpakTu-
JIek- YECKHUE
1050 3aHATHUSA

OcHOBHbBIE 32KOHBI U IOHATHUS

xumuu. Heopranuyeckass xumus u
arpoxummsi.

1.1 OcHoBHbIE MOHATHS XUMUU (XUMHYE-
CKOE BEIIECTBO, aTOM, MOJIEKYJia, HOHBI,
KaTHOHBI, aHUOHBI, BaJICHTHOCTh, CTEIICHb
OKHCJICHHUS, KOJIMYECTBO BELIECTBA, MOJIb).
1.2 CrexeoMeTpruyecKre 3aKOHBI XUMUH:
3aKOH COXpAaHEHHUsl MacChl BELIECTBA; 3a-
KOH TIIOCTOSTHCTBA COCTaBa XUMHYECKHUX
coeInHEeHMH; 3aKOH YKBUBAJIICHTOB; 3aKOH
KpaTHBIX OTHOIIEeHUHN; OOBbEMHBIN 3aKOH
I'eit-JIroccaka, 3akoH ABOrajpo.

1.3 Heopranudeckasi XUMUS ¥ arpoxu-
MUSL.

2. CoBpemeHHBIe TMpeACTABIEHUS O
CTPOEHHHM ATOMa, IMEePUOAUYECKOM 3a-
KOHEe U TepUOIANYeCcKOoil cucreme dJe-
MenTOB /.. MenaeneeBa

2.1 CoBpemeHHbIe MpeICTABJIEHUS O
CTPOEHHH aTOMa

2.1.1 JlokazarenbcTBa CIIOKHOCTH CTpOe-
HUSI aTOMOB;

2.1.2 Mogenu cTpoeHus aToma;

2.1.3 KBaHTOBO-MEXaHNYECKHE MTPEICTAB-
JIEHUS O CTPOCHUU aTOMa;

2.1.4. Tlopsinok 3anoaHEHUs JIEKTPOHAMU
SHEPreTUYECKUX YPOBHEHN U OypOBHEM B
MHOTOXJIEKTPOHHBIX aTOMax. JJIEKTPOHHbBIE
(hOpMYITBI U DIIEKTPOHHO-TpadUIeCKue
CXEMBI.

2.2 Ilepuoanyeckuii 3aK0OH U NEPUOIHU-
yeckas cucrema JI. U. MenaeneeBa, ux
3HAYeHHe U IPUMEeHeHne

1. [leproguueckuii 3aKOH M TMEPHOIUYE-
ckas cuctema s1emeHToB J[. 1. Menpeine-
€Ba, KaK Kiaccu(ukalys aToMoB MO CTPO-
€HUIO DJIEKTPOHHBIX 000JIOUEK;

3. CrpyKkTypa NEpUOIUYECKON CHUCTEMBI
3JIEMEHTOB;




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemble
KOMIIeTEHIN U

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYIO paboTy CTy/IeH-

TOB

U TPYA0EMKOCTh (B 4acax)

Cemectp

Jlek-
805071

IIpakTu-
YECKHe
3aHATUSA

JIa6o-
parop-
HBIC
3aHs-
THUA

Camo-
CTOSI-
TCIIb-

Hast
pabota

4. VI3MeHeHNEe CBOWMCTB DJIEMEHTOB U UX
COCIMHEHUH B IEPUOJIaX U MOArpyNnax;
5. 3nauenue 113 u I[ICO 1. 1. Mennenee-
Ba.

3 XuMunueckasi CBfi3b U CTPOEHHUeE
BemectBa. CoBpeMeHHBbIE TIpea-
CTaBJIEHHS] 0 XUMHMYECKOl CBSI3H,

ee BHAAX U cBoiicTBax. Komiuiekc-
Hble COeJUHEHHsl, CTpOeHHe |
CBOliCTBA.

3.1 CoBpemeHHbBIE NPeICTABJIEHUS O
XHMHUYECKOH CBA3H

3.1.1 Xumnueckas cBs3b (XC), mpupoaa,
yCIOBUSI 00pa30BaHUsI, KIACCHU(PUKALIUS;
3.1.2 KoBasneHTHas CBsI3b U €€ CBOMCTBA U
MeXaHUu3Mbl 00pa3oBaHUs (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN);

3.1.3 CpoiicTBa KOBaJICHTHOM CBSI3U,

3.1.4 I'uGpunuzanrs aTOMHbBIX OpOUTa-
Jen, npasuio ['ninecnu;

3.1.5 HonHas cBI3b, CBOMCTBA COEIUHE-
HUW C MOHHBIM TUIIOM CBSI3U;

3.1.6 Mertamndaeckas CBs3b, €€ 0CO-
OCHHOCTH,

3.1.7 BonopoHas cBsI3b Kak BH]I HECIIE-
nupUIeCKuX B3aUMOJICHCTBU;

3.1.8 Tunsl KPUCTAIVIMUECKUX pELIE-

TOK.

KoMiuiekcHble coeinHeHNs, CTPO-

eHHe M CBOMCTBA

3.2.1 CocTaB KOMIUJIEKCHBIX COEUHEHUN
(KC): xommexcooOpa3oBaTesb, JIUTAHIbI,
J€HTATHOCTh, KOOPAMHAIITMOHHOE YHUCIIO;
BHEUIHEeC(epHbIE HOHBI.

3.2.2 Xumuueckas CBsA3b B KOMIUIEKCHBIX
COCIMHCHMSIX

3. 2.3 Knaccudukanus KC;

3.2.4 Homenknatypa KC;

3.2.5 TlpocTpaHCTBEHHOE CTPOCHUE U
n3omepusa KC;

3.2.6 KC B pacTtBOpax, KOHCTaHTHI
YCTOWYMBOCTH M KOHCTAHTBI HECTOMKO-




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemble
KOMIIeTEHIN U

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYIO paboTy CTy/IeH-
TOB
U TPYA0EMKOCTh (B 4acax)

Cemectp

Jla6o- | Camo-
parop- | cros-
HBIC TCJIb-
3aHsI- Hast
TS pabota

IIpakTu-
Jlek- qyecKue
ja8507t 3AHITHS

cTH; (haKTOPHI, BIUSIOIINE HA YCTOWYH-
BocTh KC B pacTBOpax;

3.2.7 Cnoco6sl nonyuenus KC u ux
CBOIICTBA.

3.2.8 3HayeHNEe KOMILIEKCHBIX COEINHE-
HUM.

OKHCIUTEIBbHO- PeaKkuuu, HX POJib

B OMOJIOTHYECKHX MpoLeccax U uc-

Mo Ib30BaHHe.

4.1 CreneHb OKHUCICHUS, OKHUCIUTCIIH H
BOCCTaHOBUTEIIN,

2. CocraBinenue ypasHenus OBP;

3.0B norennumansl; ypaBHeHue Hepncra;
OTpeJieJICHUE HaIpaBICHUS TPOTEKAHUS
OBP ¢ nomompio OB noteHuanos, posb
OBP B npupoge.

JHepPreTMKa XHMMHYECKHX peaKnui.
DJIeMeHTbl Y4eHHSI O CKOPOCTH XHUMH-
YeCKOH peaKunuH XMMHYECKOM PaBHO-
Becun. Karanu3. ®@depMeHTATHBHBIH
KAaTaJu3 B OMOJIOTHYEeCKUX CHCTEeMaXx.
5.1 BHyTpeHHsI1 DHeprus, O3HTaJbIINS,
TEIUI0OBON 3(PPEKT XMMUUECKON peaxiuH,
3akoH ['ecca.

5.2 DOHTpomus Kak Mepa BEPOSATHOCTU
COCTOSIHUSI CUCTEMBbI, U3MEHEHHE SHEPTUU
I'n66ca kak KpuUTepuil BO3MOXHOCTH Ca-
MOMPOU3BOJIBHOIO MPOTEKAHUS PEAKIIHIH.
5.3 CkopoCTh XMMUYECKHX PEAKIUH, (ak-
TOPBI BIMSAIONINE HA HEE. 3aKOH JIEUCTBY-
IOLUX MacC;

5.4 BimsHMe TeMIiiepaTypbl Ha CKOPOCTb
xumuyeckon peakuuu. IIpasuno Bant-
l'odda. YpaBuenue Appenunyca. JHeprus
aKTUBALIUU;

5.5 Karanus. Ilonstue o ¢epMeHTaTUB-
HOM KaTanu3e. @epMeHTHI.

5.6 OOpaTUMOCTh XMMHUYECKHX pEaKLUi.
XHWMHYECKOE PAaBHOBECHE, KOHCTAHTA XU-
MHUYECKOro paBHOBecHs. (CMeleHue Xxu-
MuuYeckoro pasHoBecusd. Ilpunnun Jle-
[IaTenbe.

CoBpeMeHHbBIE MPeICTABJIEHHUS 0 pac-




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemble
KOMIIeTEHIN U

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYIO paboTy CTy/IeH-

TOB

U TPYA0EMKOCTh (B 4acax)

Cemectp

Jlek-
805071

IIpakTu-
YECKHe
3aHATUSA

JIa6o-
parop-
HBIC
3aHs-
THUA

Camo-
CTOSI-
TCIIb-

Hast
pabota

TBOpax. PacTBOpBI 3J1€KTPOJIMTOB.
Teopus 31eKTPOJIUTHYECKOMN TUCCOIH-
anuu. MonHoe npousBeaeHue BOAbI.
Boaopoanbiii moka3saresb. bydepHbie
PacTBOPbI, MEXaHU3M MX ACHCTBHS.

6.1 Boxa. PacTBopbil.

6.1.1 Bona. Ponb Boabl Kak pacTBOpHUTE-
Ts1;

6.1.2 PacTBOpBHl B JKHMBOW mpUpOJE, HX
poib. IIpoGiieMbl OpoOIICHHUST ¥ BOJIOTO/I-
TOTOBKU;

6.1.3 ®usnyeckas U1 XUMHUECKast TEOPUU
pactBopoB. COBpeMEHHBIE MTPEICTABICHHUS
0 pacTBOpax;

6.1.4 Konnenrtpanus pacTBOPOB U CHOCO-
Obl €€ BbIpaKEHUSI.

6.2. PacTBOpBI 2JIEKTPOJIMTOB, HX CBOM-
cTBa

6.2.1 PactBOpsl 2nekTponuTOB. Mexa-
HU3M DJIEKTPOITUTHYECKON TUCCOIMAIUU.
OCHOBHBIE TOJIO)KEHHUSI TEOPUU DIIEKTPO-
JUTUYECKON mucconanuu. Pabotsr Ap-
penmnyca, KabmykoBa, KuctsikoBckoro;
6.2.2 Kucnotsl, OCHOBaHUS, COJTH U aM}o-
TEpHbIE COEAUHEHUS C TOUKH 3PEHUS TEO-
PHUU DJIEKTPOTUTHUECKOMN TUCCOIIUALINH;
6.2.3 Crenenp nuccouuanuu o. CUIbHBIC
U cla0ble DJICKTPOJUTHI. 3aKOH pa3Bejie-
Hug OcTBaNBIA;

6.24 Teopus CHIBHBIX DJIEKTPOJHTOB.
[TonsiTHe 06 aKTUBHOCTH PacTBOpA.

6.2.5 MonHOE TpOM3BEAEHUE BOJIbI, BOAO-
POIHBIA W THAPOKCHIBHBIN MMOKa3aTelH
pacTBOpOB, CHOCOOBI HW3MEPEHHsI BOJO-
POHOIO MOKa3aTeNs;

6.2.6 bydepHbie pacTBOPBI, MEXaHU3M UX
JIeNCTBUS,

6.2.7 I'maponus coJiei, TUMbI THIPOJIN3A.

XuMus p-3JIeMEHTOB
7.1 daemenTs! VII-A noarpynnsl. I'a-

JIOTC€HBbI.




Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYIO paboTy CTy/IeH-

S =
2 TOB
= E| o
No ° | = U TPYAOEMKOCTb (B 4acax)
Tema. SRS
i/ S gls Jlabo- | Camo-
I OcHOBHBIE BOIPOCHI S Z 3 [Ipaktu-
aTop- | cros-
2 Z|9| Jlek- | ueckme | PATOP
e Z HBIC TeNb-
WU | 3aHATUSA
3aHs- Has
TS pabota
7.1.1 O6miasi XapaKTEpPUCTHKA TaJOTEHOB,
UX PpachpoOCTPaHEHHOCTh, (HUIUUECKUE 8

cBoiicTBa. [lonydyeHue rajoreHos.

7.1.2. Xumus ¢gropa. TopoBoaopoa, ero
MoBe/JIeHHe B pacTBopax. IlmaBukoBas
KHUCJIOTa

7.1.3. Xnop, ero ¢pu3MYECKUE U XUMHUYC-
CKHME CBOMCTBA. XJIOPOBOJOPO, COJIAHAS
KHCJIOTA.

7.1.4 Okcuabl XJ0pa U COOTBETCTBYIOIIHE
UM KHUCJIOTBL. XJIOPOCOAEPIKAIIUE COJIH
KaK MEeCTULHUIBl U YAOOpeHHUs, UX 3Haye-
HUE U IPUMEHEHUE.

7.1.5 Mox ero oxucimuTeIbHO-

BOCCTAaHOBH-TCJIbHEIC CBOMCTBA. Hon xak
MHKPOIJICMCHT.

7.2 DaemenTsl VI-A noarpynnsi.
XaJIbKOreHbl

7.2.1 Ob1as xapakTepuCcTHKa XalbKore-
HOB, UX PACIPOCTPAHEHHOCTh U OCHOBHBIE
(U3UKO-XMMHYECKHE CBOICTBA.

7.2.2. XuMHs KHCIOpOJA. AJUIOTPOIHBIE
Buzon3MeHeHus. [lepokcua Bogopoaa kKak
KaTaJln3aTop OMOXUMHYECKUX IMPOLECCOB.
3HaYeHHUE KUCTIOpO/a.

7.2.3 Cepa, cyab(publ, HOTUCYIb(UIBI.
7.2.4 Oxcunsi cepsl (1V), (VI). Cepaucrast
KHCJIOTa B BOAHBIX PacTBOpPaXx, CyJIb(UTHI.
CepHasg kuciora, €€ NOJY4eHHE, CBOM-
CTBa, CyJIb(aTsbl.

7.2.5. Cepa xak 6uoreHHbIit 35memeHT. Ce-
pycoaepxKaiue yaoopeHus.

7.3 DemenTsl V-A NOArpynnbl

7.3.1 O61mas XxapakTepuCcTUKa HJIEMEHTOB
V-A noarpymisl, X 0cOOEHHOCTH. A30T
u hochop Kak OMOTCHHBIC ITIEMEHTHI.
Kpyrosopor a3ora B npupoe.

7.3.2. A30T, ero XUMHYECKHEe CBOMCTBA.
AMMHak, ero (pU3nYecKue CBOMCTBA, CUH-
Te3, XUMHUYECKHe cBoiicTBa. Col aMMo-
HUSL.




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemble
KOMIIeTEHIN U

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYIO paboTy CTy/IeH-
TOB
U TPYA0EMKOCTh (B 4acax)

Cemectp

Jla6o- | Camo-
parop- | cros-
HBIC TCJIb-
3aHsI- Hast
TS pabota

IIpakTu-
Jlek- qyecKue
ja8507t 3AHITHS

7.3.3 Oxcunbl a3ota, ux (U3NYECKUE U
XUMHUYECKHUE CBOKCTBA.

7.3.4 A30oTHast KHCJIOTa, OKHCIIHTEIIHHEIC
CBOMCTBA, HUTPATBHI.

7.3.5 A3zorucrtas KUCIIOTa, HUTPHUTHIL
A30THBIE y100peHusl.

7.3.6 AmnorpomnHble Moaudukanuu (poc-
¢dopa. Okcunsl docdopa. Kucmopoaasie
KUCIOTHI pocdopa, ux conm. DochopHbie
YIOOpeHUSI.

7.3.7 MBIIIBSK, €r0 COCTUHEHNS, HX TOK-
CUYHOCTH M IPUMCHECHHE B CEIIBCKOM XO-
35MCTBE.

7.4 p - dnemenTs! |V-A noarpynnsl.

7.4.1 Yrnepona kak OMOTCHHBIN 3JIEMEHT.
CaoiicTBa yriiepojia 1 €ro COeIMHEHUH.
7.4.2 CoenuHeHust yriepoja, ux pojib B
XpaHEHUU CeIbCKOXO3SHUCTBEHHOU TMpO-
TYKITAH.

7.4.3 CBolicTBa KpEMHHS U €ro COeANHe-
Huil. KpemHuii kak mnouyBooOpa3yromuit
JJIEMEHT.

Oo61mue cBo¥icTBa MeTa/IJ10B. OCHOB-
Hble CNI0COObI NOJy4YeHU METAJIJIOB.
I[IpuMeHeHH e METa/I/IOB B TEXHUKE,
CceJIbCKOM X03AMCTBe.

8.1 ITonoxxenue meramior B [1C3;

8.2 OCHOBHBIE CIOCOOBI OTYYEHUS
METaJUIOB U3 PYI;

8.3 OOmas XapakTepuCcTUKa METaJUIOB.
Psim craHmapTHBIX SJEKTPOMHBIX TOTEH-
1MAJIOB;

8.4 lllenounble METAJIBI, UX POJIb B OHO-
xumun. OOmmme cBoicTBa daeMeHTOB |A-
MOATPYIIBL; IIETOYHbIE METAJJIbl KakK
BOCCTAHOBUTEIH, 00Opa30BaHNE OWHAPHBIX
COCIUHEHUN W UX CBOWCTBA, KAaTHUOHBI
MIETOYHBIX METAUIOB MX CBOWMCTBA, peak-
MM OWHAPHBIX COCIUHEHHWA C BOIOW;
THAPATUPOBAHHBIE KATHOHBI IIEIOYHBIX
METaJUIOB, BBICOKAsI pACTBOPUMOCTH COJIEH
MIEJTIOYHBIX METAJIJIOB B BOJIC, KPUCTAIIO-




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemble
KOMIIeTEHIN U

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYIO paboTy CTy/IeH-
TOB
U TPYA0EMKOCTh (B 4acax)

Cemectp

Jla6o- | Camo-
parop- | cros-
HBIC TCJIb-
3aHsI- Hast
TS pabota

IIpakTu-
Jlek- qyecKue
ja8507t 3AHITHS

TUAPATHI; KOMIUIEKCH KATHOHOB HATPHUS U
Kaliusi ¢ OMOMOJIEKYJIaMH, KaTHOHHUTHI H
WOHHBIN OOMEH HATPHUS M KK U JAPYTUX
OJIHO3APSA/IHBIX HOHOB IOYBEHHOI'O pac-
TBOpA;

8.5 OOmue cBoiictBa 3iemeHTOB |IA-
MOATPYNNBL, aM(OTEPHOCTh OepHILIHs,
€ro OKCHJa W TUJPOKCHIA, TOKCUYHOCTHh
Oepwiuiss U ero coeauHeHwid. Dusnde-
CKHe U XMMHMYECKHE CBOMCTBA MarHus U
KaJbl[is, UX BOCCTAHOBHUTEILHBIE CBOI-
CTBa, KaTHOHBI MAarHWs M KajbIUdsg KOM-
IJIEKCHBIC COCIMHEHUS MAarHus U KaJabLHs
C XeNaTo00pa3yoUMMH JTUTaHaMHU, Mg2+
u Ca’" B xuBoii KJICTKE, POJIb MarHus B
xJjopoduie, Mg2+ u Ca”* B dbepmeHTa-
THUBHBIX peakUusx. MarHuid W KajdbLMil
KaK IUTaTelbHBbIE KOMIIOHEHTHI IIOYB.
MexaHu3M HM3BECTKOBAHUS U TMIICOBAHMS
mouB. AMGOTEPHOCTH ATIOMUHUSL.

Xumus d-371€eMEeHTOB: oomme
CBOIiCTBA NepPeXOJHbIX MeTAJLIOB, HX
NpUMEHeHHe

9.1 TlepexoaHBIC METAIUTBI, KX XapaKTe-
pUCTHKA!

9.1.1 OcoGeHHOCTH ANEKTPOHHOTO CTpOe-
HUSI aTOMOB TIEPEXOHBIX AIIEMEHTOB;
9.1.2 CteneHu OKUCIICHUS,

9.1.3 XuMuueckoe MOBENCHHE.

9. 2 XuMu4ecKre CBOMCTBA OTACIbHBIX
METaJUIOB U UX COCTMHEHHUH (COeqMHEHUS
XpOMa B CTETEHIX OKHUCeHus +3 u +6;
coenuHenus moiuodaena(Vl); coeqruHeHus
Maprasiia B CTEeHsIX OKUCIIeHUs +2, +4,
+6 1 +7; poab COEMHEHHI: KeTe3a B
CTEIIEHSIX OKUCIeHHS +2 U +3, koOanbTa B
CTEIEHAX OKUCIEHUS +2 1 +3; HUKENS B
CTEIIEHU OKUCIICHHS +2; MEIU B CTCIICHSIX
okucieHusa +1 u +2; muHKa, KaaMuas |
PTYTH; TOKCUYHOCTb COEAMHEHUN KaaMUs

U PTYTH).

Htoro

20y 44 4 41y




6 IlepeyeHb Yy4eOHO-METOANYECKOI0 o0ecnedeHus JAJIs caMo-
CTOSITEJIbHOM PadoThI 00YYAIOIIUXCSH MO JUCHUILIIMHE

Mertoauueckue ykazaHus (1151 CAaMOCTOSITEIbHON pabOThI)

1 Kaiiroponosa E.A. Heopranuueckass XuMusi: TEOPETUUECKUE OCHOBBI U
npakTHuecKoe mpuMeHnenue: yuaed. mocooue. / E.A. Kaiiroponosa, JI.B. I'aBpunen-
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 Kocstnok H.E. CripaBounuk o o6mieit u neoprannueckon xumun / H.E.
Kocsnoxk., E.C. Koctenko, E.A Kaitroponosa. — Kpacnomap: KyoI'AY. - 19,6 n.i.,
2013 [DOnexTpoHHBIN 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 Kaiiroponosa E.A. Xumus 31eMEHTOB: KypcC JICKIIUH 11 CTYACHTOB OHO-
noruyeckux ¢akyiabTeToB / E.A. Kaitroponosa, E.C. Koctenko, C.A. ITlectynoBa
— Kpacnomap: 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 Heopranudeckasi xumusi. TeopeTHueckue OCHOBBI U MHAUBUIYaJIbHBIC 3a-
JTaHUSI 111 CAMOCTOSTEIIbHOM pabOThI CTYJIEHTOB OMOJIOTUUECKUX HAIMPaBJICHUMN 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

/ ®oH OLIEHOYHBIX CPEACTB JJI5 POBeAeHUsI IPOMEKYTOYHOM
aTTecTaluu

7.1 IlepeyeHb KOMIIETEHUMH € YKAa3aHUEM J3TanoB ux GopMupoBaHus B
npouecce ocsoenus OITOIT BO

Oransl GopMUPOBaHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHO-
Howmep cemectpa™ CTH KOMIIETEHIIHH M0 JUCIUTUINHAM,
npakTukam B npouecce ocsoenus OIIOIT BO

OIIK-1 — CniocoOeH peliath TUMOBBIC 3a71a4l TPOQPECCUOHATLHOMN JesATeNb-
HOCTH Ha OCHOBE 3HAHWN OCHOBHBIX 3aKOHOB MAaTEMaTUYECKNX U €CTECTBEHHBIX
HAyK C IpUMEHEHNUEM MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA

1 dusuka

1 MatemaTuka U MaTeMaTHYeCKast CTATUCTHKA
1 Nudopmatuka

1 Heoprannueckas xumus



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
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™

Otansl OpMHUPOBAHUS U IPOBEPKHU YPOBHs c(HOPMUPOBAHHO-

CTH KOMHCTGHL{I/Iﬁ 10 JUMCHUIIJIIMHAaM,

npakTukam B npouecce ocsoeHuss OIIOIT BO

Beenenue B mpoeCCHOHATIBLHYIO e TEIBHOCTh

boranuka

Xumus aHaJuTH4IeCcKas

ArpomeTeoposiorus

NINNINF-

VYyeOHas npakTuka
— O3HAKOMHTEIbHAS

Xumus OpraHu4cCKasi

MuxkpoOuosiorus

MexaHu3anus paCTeHUEBOJCTBA

Xumus (bl/ISI/ILIeCKaH K KOJJIOMAHAasA XUMU

CebCKOX03SUCTBEHHAS DKOJIOTUSI

I'eone3us

['ocynapcTBeHHas UTOrOBasi aTTECTALIUS

oo|oo| A w|lw|w

OOTEI

BrinonHeHue u 3amura BBIHYCKHOP'I KBaHH(i)HKaHHOHHOﬁ pa-

* HOMEp ceMECTPa COOTBCTCTBYCT JTAIly (I)OpMI/IPOBaHI/IH KOMIICTCHLIN
7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMHeTeHHHﬁ Ha
PA3JIMYHBIX JTAallaxX UX (l)OpMI/IpOBaHI/Iﬂ, OITMCAHHUEC IIKAJBbI OICHUBAHUA

[Inanupyemsblie
pe3yIbTaThl
OCBOEHUS KOM-
NETEHLIUN

YpoBeHb 0CBOEHHUS

HEYIOBJIETBOPH-
TEJILHO
(MUHMMAaJIBHBIHN)

yIIOBJIETBOPH-
TEILHO
(TIoporoBblit)

XOPOIIO
(cpenumii)

OTJINYHO
(BBICOKMI)

OneHoynoe
CPEJIICTBO

OIIK-1 — Crioco6eH pemiaTh TUIOBBIE 331241 TPO(PECCHOHAIBHON e TeIbHOCTH Ha OCHOBE 3HA-
HUI1 OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX M ECTECTBEHHBIX HAayK C IPUMEHEHHEM HH(OpMaIIMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTHI

N-1omk:
3HaTb OCHOB-
HBIE 3aKOHBI
€CTECTBEHHO-
HAy4YHBIX JTUC-
LUIUIHH IS
pelieHus
CTaH/IapPTHBIX
3aja4 B 00J1a-
CTH arpo3Ko-
JIOTUH, arpo-
XUMHH U arpo-
[IOYBOBEICHU.

YpoBeHb
3HAHUI HUXKE
MMHHUMAaJIb-
HBIX TpebOo-
BaHMI, IMe-
JI1 MECTO
rpyOsbie
OIIMOKHU

MuHuMaIbHO
JIONTYCTUMBIN

YPOBEHb 3Ha-
Jony-
IEHO MHOI'O

HUM,

HErpyObIX
o1InOoK

YpoBeHb
3HAaHUH B
o0BeME, Cco-
OTBETCTBY-
IOIEeM  TIPO-
rpamMme moj-
TOTOBKH, JO-
MyIIEHO He-
CKOJIBLKO HeE-
rpyObIX
omuoOOoK

YpoBeHb

3HAaHUH B
o0beEME, CO-
OTBETCTBYIO-
eM po-
rpaMme ToJ-
TOTOBKH, 0€3

[1105(010)'8

TectupoBanue
Pegepar
Hoxman
KoHnTponbHbie
paboThI
OK3aMeH




[Inmanupyemsie YpoBeHb OCBOEHHUS
PE3YJIBTAThl | yeynopneTBOPU-| yHIOBIETBOPH- Ouenournoe
OCBOEHHS KOM- TeIBHO TeIBHO Xopouto OTJIMYHO CpEICTBO
HCTCHIMN | (vypymanbHblii) | (HOPOroBblif) (cpepumi) (BerICOKHH)
N-20nk-2: Ilpu  pemte- | [Ipoxemon- [IpoaeMoH- [Tponemon-
TIpUHAMATD HMM  CTaH- | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPOBAHBI
Ic)::ilig?mmx JapPTHBIX 3a- | OCHOBHBIE BCE  OCHOB- | BCE  OCHOB-
samaq B oGma- | 484 HE MPO- | YMEHHs, pe- | Hble YMCHHS, | Hble yMEHUsI,
CTH  arpodko- | JIEMOHCTPU- | IIE€HBI THUIIO- | PEIIEHBl BCE | PEIIEHBI  BCE
JIOTHH,  arPO- | hopappr  OC- | BBIE 33/[a4 C | OCHOBHBIE OCHOBHBIE
Eﬁféﬁg:ﬂ:}iﬁg HOBHBIE YyMe€- | HETPyOBIMU | 3a7a4u C He- | 3a7a4d C OT-
IS OCHOBHBIX | HUSI, HMMEJIH | OIIMOKaMH, rpyosIMUu JIeJIbHBIMU
3aKOHOB €CT€- | MECTO  IpY- | BBIIOJHEHBI | OINMOKAMH, HeCyIIe-
CTBCHHOHAYY" | Grie ommOKM | BCe 3aJaHUs, | BHIIIOJHEHBl | CTBEHHBIMH
ﬁzﬁl S HO HE B IOJI- | BCE 3a/IaHUA B | HEJOYETAMH,
HOM 00bEME | TIOJHOM O0b- | BBINOJIHEHBI
eMe, HO He- | BCE 3a/IaHus B
KOTOpBIE  C | IOJHOM 00B-
HEJIOYETAMH | EME
U-3onk-1- Ilpu  pere- | Umeercst mu- | [Ipogemon- | IIpogemoH-
Brazers HUM  CTaH- | HAMAJGHBIA | CTPMPOBAHBI | CTPUPOBAHEI
EEEI:;:;T{M JApTHBIX 3a- | HA0Op HaBbI- | 0a30BbIE HaBBIKM IIpU
OCHOBHBIX 3a- | a4 HE TPO- | KOB U pE- | HABBIKA IIPU | PEIICHUH He-
KOHOB €CTe- JIEMOHCTPH- | IIEHUS CTaH- | pEHIEHUU CTaHIapTHBIX
CTBCHHOHAYHY- | nopappl  Oa- | JapTHBIX 3a- | CTAHAAPTHHIX | 3a1a4 oe3
Eiﬁf;ﬁ;;_ 30BbI€ HABBI- | Iau C HEKO- | 3a[a4 C HEKO- | OMMOOK M
urenus crag- | KM,  MMEIH | TOPHIMH TOPBIMH HEZI0YETOB
JApTHBIX 33- | MECTO  IpY- | HEOYETAMH | HEJOYETAMU

a4y B 00J1acTu
arpodKOJIOTHH,
arpOXUMUH U
arporoyYBoBe-
IIEHUSL.

Oble OIIMOKM

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUS MJIM WHbIe MaTepHaJibl, He00XO-
AUMBbIe JJIsl OLEHKH 3HAHMi, YMEHHUIl, HABBIKOB, XapaKTePU3YIOIIUX 3TAMNbI

¢popmupoBanusi komnereHuuii B mpouecce ocsoenusi OIIOII BO

Ouenounsble cpeacrBa 1iasi komnerenuuu OIIK-1 — Cnoco0eH pemiaTh THIIOBBIE 3a-
Aa4u NpoeccCHOHAIBHON /JeATeJILHOCTH HA OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB MaTeMa-
THYECKHX U eCTeCTBEHHBIX HAYK € NMPHMeHeHHeM MHPOPMAIHMOHHO-KOMMYHHKANMOHHBIX

TEeXHOJOTHi

7.3.1 JIns Tekymero KOHTPOJIst

Tembl pepepaTon




1. PacipocTpanenue, npuMeHeHue, (PU3NKO-XUMUYECKUE CBOMCTBA U METObI OJy4EHUS BOJIO-
poJia, 3HaUE€HUE €0 B IPUPOJIE U CEIBCKOM XO35HCTBE;

2.DU3MKO-XMMUYECKHE CBOMCTBA KUCIOPO/Ia, €ro 3HAUCHHE B IPUPOJE, TEXHUKE U CEITbCKOM
XO3SIMCTBE;

3.00mme cBoiicTBa HATPHSL, KM U IPYTHUX 3JIEMEHTOB |A-oArpynibl, UX COeTUHEHNUs, 3HaUe-
HUE HATPUS U KaJlusl B IPUPOJIE U CEITbCKOM XO3AHCTBE;

4. O0uiue cBOMCTBA MarHus KajabIUs U IPYrux 35eMeHToB || A-moarpymisl, UX cCOeAMHEHNUS,
3HaYeHHE MarHus U KaJIbLKs B IPUPOJIE U CEIbCKOM XO3SIHCTBE;

5. O6mue cBoiicTBa 60pa, AMFOMUHUA U Apyrux daemMeHToB | A-oarpynmsl, ux coenuHeHus,
3HAUCHUE AIFOMHUHUS B TIPUPOJIC U TEXHUKE;

6. O0u1ue cBOICTBA yriaepoaa, KpeMHUs U Apyrux 3iemMeHToB |V A-noa-rpynmsl, UX coeiuHe-
HUs, 3HAUEHUE YTIIEpOJia U KPEMHHUS B IPUPOJIE U CEIBCKOM XO35UCTBE;

7. O6mue croiicTBa a3ota, pochopa u Apyrux 3aeMeHTOB V A-TIOATPYIIIIBI, KX COCTUHEHUS,
3HauYeHue a3ota u Gocdopa B MPUPOIE U CETLCKOM XO3HCTBE;

8. OO1ue cBoiicTBa KUCIOPO/Ia, CEPBI U APYTUX 31eMeHTOB VIA-noarpymn-ibl, UX COeAMHEHUS,
3HaYEHHE Ccephl U €€ COeAMHEHUN B IPUPOJIE U CEIHCKOM XO3SHCTBE;

9. O6mue cBoiictBa aneMeHToB VIIA-oarpynmel, UX COETMHEHUS, 3HAUYEHUE TaJIOT€HOB B
IIPUPOJIE U CEIIBCKOM XO3SIICTBE;

10. Dnements! VIIA-moarpymnmsl: reiuii, HEOH, aproH, KPUMNTOH, KCEHOH, PajoH, UX o0Iue
CBOMCTBA, COEAMHEHUS OJIAarOPOAHBIX Ta30B, UX 3HAYCHHE, IPUMEHEHHUC,

11. BydepHocTb 1104YB U €€ 3HAUEHUE;

12. Uous Ca?* u MOJTYTIPOHUIIAEMbIE MEMOPAHBI;

13. KpyroBopot a3ota, cepbl, BOJbI, YIIIEKHCIOTO ra3a B MPUPOJE;

14.0061ue cBoiicTBa U OCOOCHHOCTH MEPEXOAHBIX METAIJIOB, UX PACIPOCTPAHEHUE B IPUPO/IE,
3HaueHUe, MPUMEHEHHE;

15. Dxonorust U TOKCUKOJIOTHS METAIIJIOB;

16. HanomaTepuasbsl B CEIbCKOM XO3SIHCTBE.

17. Tsxénple MeTalIbl, UX MOJIb3a U Bpell, OMOJIOTHYECKOE 3HAUCHUE;

18. Bona, e€ cBoiicTBa, 3HAYCHUE B IPUPOJIE U CEIIbCKOM XO3SIICTBE;

19. Tsxénast u né€rkas BojJia, X 0COOCHHOCTH, TI0JIb3a U BPE/I, IEPCIEKTUBBI PAIlMOHATIBHOTO
MPUMEHEHUS;
20. Tspkenble METAUIBI, aHTATOHU3M C MAaKpPO- U MUKPOIJIEMEHTaMHU.
21. BaustHre TeMIepaTypbl Ha CKOPOCTh OMOJIOTHYECKHUX TIPOIECCOB.

21. BomopoaHblii moKa3aTellb BOJAHBIX PACTBOPOB, MEXaHHU3M JICUCTBUS CPeJIbl U e€ Ononoruye-
CKasi pOJib B )KH3HEEATETbHOCTH PACTCHHUIA,

22. DIeKTpOXUMHUYECKass KOPPO3usi, CHOCOOBI OOPHOBI C HEM;

23. OKUCIUTETBbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B [TOYBAX.
24. Xumnueckas u (pu3nyeckas TEOpUU pacTBOPOB.
25. 3akonsl Qapajnes. [IpakTuueckoe MpUMEHEHHE HIIEKTPOIIH3A.

Tembl 10K1210B
Ponb poccniickux y4eHbIX B CTAHOBICHUHM XUMHUYECKON HAYKH;
Bemuxkuit J1.11. Mennenees u ero Ilepuonuueckuil 3aKoH.
Bopa B )KM3HM 4YelloBEKa, TEXHUKE U CEIbCKOM XO3SIIICTBE. DKOJIOTUS BOABI;
ITonmmMepHbIe MaTeprabl IS 3aIUThl METAIUIOKOHCTPYKIIUN OT KOPPO3UH;
Kopposus neraneit aBToMoOums 1 crnocoOsl 00pLOBI C HEl;
AKKyMYJIATOpP: CTPOCHHE, IPUHIIMI PAOOTHI;

N N



5 DrnexTpoxuMuueckas KOppo3us, ClIocoObl MPeA0TBPAIICHUS;

6 CrpoeHue 1meI0YHOro U KUCIOTHOTO aKKyMYJIsTOpPa;

7 3akuch a30Ta )1 IOBBIIICHUS MOIITHOCTH aBTOMOOMIIS,

8 IIporexTopHas 3amMTa OT KOPPO3UU;

9 CBepXmpoBOJHUKH Ha OCHOBE KPEMHHHOPTaHUKH;

10 PadgunupoBanue meTayos;

11 Jlerkue KOHCTPYKIIMOHHBIE MaT€pUAIbl: CIJIAB HA OCHOBE AJIIOMUHUS,
12 CBepXMnpOBOJIHUKU HA OCHOBE CTEKJIOBOJIOKHA;

15 Hanomatepuansl B MAlIMHOCTOPEHUH;

16. CoBpeMeHHbIE KEPAMHUUECKHUE MaTEpUaIIbI;

17. KpyroBopoT a3ota B IpUpOJE;

18. CepoBonoposa. Cynbduasl v MoMHCyIbGuIbl. XUMUYECKHE CBONCTBA,
MIPUMEHEHUE;

19. bezomacHas paboTa ¢ CEpOBOOPOIOM U €TI0 TPOU3BOIHBIMH.

20. CoennHeHuUs a30Ta B CEIbCKOM XO35HCTBE.

21. ®ocdopubie ynodbpenus. [Ipumenenue.

3agaHus 1151 KOHTPOJIBHBIX padoT

KourposabHasi paora mo remam 1-5 (1 OcHoBHBIe 3aKOHbI U OHATHS XuMuH. 2 Co-
BpeMeHHbIe NPeICTABJIEeHNsI 0 CTPOEHUH aTOMA, NMEePHOAUYECKOM 3aK0HE U NepHOoIu-
yeckoi cucreme ieMmeHToB /.. MenaeseeBa 3 Xumuueckasi CBsi3b M CTPOEHHUE Be-
mecTBa 4 OKUCJIANTENbHO- PeaKIul, X POJIb B OMOJIOTHYECKHUX MPOLeccaX U UCI0JIb-
30BaHMe S5 JHepPreTuKka XuMHYeCKMX PeaKkunid. JJ1eMeHThbl y4eHHs 0 CKOPOCTH XUMH-
YeCcKoil peakiuy U XUMHYeckoM paBHoBecun. KaTaau3)

bunem 1(uz 15)

1. Hanummre Gpopmyiibl coeaunenuit: 1) okeu Meau 2) XJI0pHl JUTOJPOKCO aTFOMUHUS 3)
qurusipodocdat kanust 4) yroyibHas KUCIOTa 5) TUAPOKCUA MarHUs
2. Hanummre ypaBHEHUs peakiuil U1l CIEAYIONINX TPEBPALLICHHI:

K—>KOH—>K2C03—> KOH—K5Zn0,—ZnS0,4

3. PaccuuTaiite Mmomsipayto Maccy sxkBuBaienTa Al(OH)3z, CaCl,
4. Jaiite mosnHyro XxapakTepuctuky snemenTa Ne 34
5. a) YKaXHUTE THI XUMHUYECKOW CBSI3H B MOJIEKYJIax

0) cocTaBbTE PIEKTPOHHBIE CXEMBI 00Pa30BaHUS MOJIEKYJ C KOBAJIEHTHOH CBs3bi0. Ompe-
JICNINTE BAICHTHOCTDb U CTCIICHb OKUCJICHHS.
B) M300pa3uTe IEKTPOHHBIMU YPABHEHUSMHU MPOIIECCH 00Pa30BaHUS MOJIEKYI C MOHHOU
CBSI3BIO N», H,S, Cu, CuCl
6. Chopmymupyitte npunnumn Jle-1llatense. B kakom HampaBiieHUHM TPOU30MIET CMEIICHUE
pPaBHOBECHS B CHCTEME MPU YMEHBIIIEHUH a) TaBJICHUsI, 0) TeMrneparypsl B) KoHmeHTpanuu N
4NH3(F) + 302(r) > Nz(r) + 6H20(r), AH>O
7. a) YKOKHUTE KOMIUIEKCOOOPa30BaTelb M €r0 CTETICHb OKUCIICHUS
0) ompenenute 3apsa KOMIIEKCHOTO MOHA, B) OMPEACIUTE KOOPAMHAIMOHHOE YHCIIO0, T) HaIlH-
IIUTE YPaBHEHUSI TUCCOIMAIINH, /1) HAMMIINATE KOHCTAHTY HECTOMKOCTH KOMIUIEKCHOTO MOHA
[Cr(NH3)3(H.0O)CI]ClI
8. [TonGepute k0d(hHUIUEHTHI, OTIPEEIUTE OKUCIUTENh U BOCCTAHOBHUTENb, M THIT PEAKIIHH
OKHCJICHUSA-BOCCTAHOBJICHUS

Mg + HNO3 = cons + NH4sNO3; + H,O



KountpoabsHas padora no teme 6 «PacTBopsbl, ux cBoiicTBa. THNBI CWIBHBIX U €J1a-
ObIX JJIEKTPOJIMTOB, BOJAA KaK CJa0bId 3JIEKTPOJIUT, HOHHOE NMpPou3BeleHne BOAbI, BOJ0-
POAHBIH ¥ THAPOKCUIBbHBIN MOKA3aTeJIl PACTBOPOB, Oy(epHbIe pACTBOPHDY

Bapuant Ne 3 (u3 15)

1. Borunciute 00BeM pacTBOpa CepHoit KHCIoThl p=1,84r/cM® (98%) i BObI TOTPEGYIOTCS st
MIPUTOTOBJICHUS 2J1 aKKYMYJISATOPHOM KUIKOCTH p=1,26F/CM3(35%).
2. Hamummre ypaBHEHUS TMCCOIUAIMY HA HOHBI CIETYIONIUX JIEKTPOIUTOB!
a) H3B03; 6) Cu(OH)3; B) (NH4),S; r) (CaOH),S04; 1) (NH4)2HPO,.
3. lonuimmTe ypaBHEHUS PEAKIINii, COCTaBbTe K HUM MOHHBIE YpaBHeHUs: a) CaCO3+HC1 =>
6) CaOHCI1+HCl1=
4. BpryuciauTe KOHIIEHTPAIIMIO HOHOB BOJIOPO/Ia B paCTBOPE, B KOTOPOM KOHIICHTPALIHS THIPOK-
CUJI-MOHOB paBHa 10 Momb/m.
5. Hanummre MoJIeKyJIsipHbIE 1 MOHHBIE YPABHEHUS PEaKIIUH THAPOIIH3a COJIEH:
a)NH;CH3COO; 6) K;S03;  B) Cr(NO3)s.
6. Kak cmemaercs paBaoBecue ruaponusa coiu (NH;),C0; npu mo6aBiaeHre pacTBOpa COMSTHON
KHUCJIOTHI?

7. Hanmmute Gopmyity coeqMHEHUH, BXOAALINX B aleTaTHbId OydepHslii pacTBop. [lpu-
BEJIUTE PEAKIMU B MOJCKYISIPHOM U MOHHO-MOJEKYISPHOM BHUJE, MPOTEKAIOIIKe Ipu go0aBie-
HUH K 3TOMY Oy(hepHOMY pacTBOpY pacTBOpa KUCIOTHL. YTo Takoe Oy epHas eMKOCTb.

KonTponbnas pabota mno teme Ne 7 «XuMusl p-3J1eMeHTOB, UX coeauHeHuii. [Ipume-
HEeHHE B MPOMBIILJIEHHOCTH U CeJIbCKOM XO0351iiCTBE»

Bapuant Nel0 (u3 15)

1. Kak usamensiercst cuia rajgoreHBoopoaHbix kuciot B psigy HF—HCl—-HBr—HI? O6bscaute
OTBET, ONHUPAsACh HA CTPOCHHUE ATOMOB T'AJIOT€HOB M POYHOCTh XUMHUYECKOU cBsi3n H—T"a.

2. Kak neiicTByeT KOHLIEHTpUpPOBaHHAsI cepHasl Kuciaora Ha yriepon? llpusenure Ty peakuuro.
K kakoMmy THIy OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI OHA OTHOCUTCSA?

3. Hamumure ypaBHEHHs peaklMM B3auMOJIEHCTBUS pa30aBICHHOM a30THOM KHUCIOTHI C MarHH-
€M, pacCTaBUB KO3(PPUIUEHTHI B 3TON pEaKIMK C TOMOIIbIO 3JIEKTPOHHBIX YPaBHEHUH.

4. Hanumure npuMepbl coeAMHEHUH 35eMeHToB |V rpynmnbl, B KOTOPBIX OHU MPOSIBISIOT CTEme-
HU OKucheHus +4 u -4. Kak u3MeHSI0TCsS CBOMCTBA UX OKCUJIOB U THIIPUIIOB?

5. Paccuuraiite MmaccoBble 01 (%) a30Ta B HUTpaTe aMMOHUS U KaJIbIIUEBOM CEIUTPE.

6. Hanumure MonexkynasipHble U MOHHbIE YPaBHEHUS TMAPOJU3a Cylb(uTa HaTpus U Cylbpuaa
HaTpHs, ONpesennTe cpeny pacTBopoB. Kakas comeil nmeer 6osee BHICOKYIO CTENEHb THIPOIHU-
3a?

7. YuuTeIBast MOJIOKEHHUE XJIOpA B IEPUOJUYECKON CUCTEME, JAWTE €T0 MOJIIHYK XapaKTEepUCTH-
Ky. Onpenenure ero CTeNEeHU OKUCICHHS U HaUIIUTE (POPMYIIBI €ro BOJOPOIHOTO U KHCIOPO-
HBIX COEUHEHUN. Y KaKUTE XapaKTep OKCUI0B U THPOKCHUIOB XJI0pa.

KonTposnbras padora mo temam 9, 10 (9 O6wme cBoiictBa meTtannoB. OCHOBHble Cno-
cobbl nonyyeHus metannos. NpMmeHeHUE MeTaNNoB B TEXHUKE, CeNbCKOM Xxo3aictee. 10
Xumus d-3/1eMeHTOB: 00IHEe CBOWCTBA MEPEXOHBIX METAJUIOB, HX TPUMEHEHHUE)

Bapuant Nel (u3 15)
1. CoctaBbTe (POPMYIIBI OKCHUIOB, B KOTOPBIX MapraHel] MPOSIBIISIET CTENEHb OKUCICHHS 2+ U 7+.
Hanumure ypaBHeHUs peakluid, XapaKTEpU3YIOIIMX WX OCHOBHBIE M KHUCJIOTHBIE XUMHUYECKHE
cBoiicTBa. Posk coenmnuennii Mapraniia B OMOJIOTMYECKHUX MPOIIeccax.



2. JlaiiTe oOUIyI0 XapaKTEepUCTUKY METAIOB MOArpymIibl Meau. Kak u3MeHsiercs X BOCCTaHO-
BHUTEJbHAS AKTUBHOCTE?

3. Ornomenue amomunus K Boue, kucioram: HCI, H,SO4, HNO3 1 menouam. CocraBbTe COOT-
BETCTBYIOIINE YPABHEHUS PEAKIIUH.

TecTbl

No1
LLlenoyn mMoryT B3aMMoOAEeNCTBOBATbL C ...

1 OcHoBaHMAMMU

2 Boaon

3 KMCNOTHbIM OKCUAOM

4 Kucnoton
Ne.2
Mpwn cropaHnu Weno4YyHo3eMesnbHbIX METAISIOB NOJSTyYaeTCcs CoeAnHEHME cocTaBa
A) 2,0
B) 20
B) 3,03
I 20,
Ne 3

Okcug cepsbl (VI) obpa3syeT conb
1) Ca(H503)2

2) KHS

3) K3S03

4) KAI(SO04),

N 4
CTpoeHune BaneHTHbIX 3N1eKTPOHHbIX Cll0eB d-3/1eMEHTOB
1 TlSi_‘(Tl _ 1}|‘.i 1-10
2o q1—10
2) L5 <1l
2.,10
3)

nsin
2l 5
4 1S (n—1)d

Ne 5
MarHuin asnsieTcs
1 S-3/1EMEHTOM
2 p-3/1EMEHTOM
3 d-anemMeHTOM
4 f-anemeHTOM
N26
[ OHOpHO-aKLenTOPHbIN MexaHn3M 06pa30oBaHMs OAHON M3 KOBANIEHTHbIX CBSI3EW B Mofekyse
1) O,
2) Os
3) H0
4) H,0,
N°7
KoopanHaunoHHoe 4Yncio komniekcoobpasosaTtens B coegnHeHnn [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

N2 9



LLlenoyHas cpena B pacTtBope conm
a) NaCl

6) Na,COs3

B) AICI3

r) KBr

Ne 10

B0O3MOXHO npoTekaHne peakunun Mexay

1) NaCl + Br;

2) NaCl + I,

3) NaBr + Cl,

4) NaF + Cl,

Ne 11

OTANYUTL XN0PUA aMMOHUS OT X/10puaa HaTpUst MOXKHO:
1) HarpeBaHnem

2) pericteuem H,SO4 p-p

3) nevicteuem HNOs (pas6.)

4) peakumen c KOHUeHTpMpoBaHHbIM pactBopoM NaOH npu HarpeBaHum

N2 12
CepoBoaopo/, B peakumnax OKUCIIEHUS-BOCCTAHOBIEHNSA NPOSIBNSET CBONCTBA

1 OKUCNUTENbHbIE U BOCCTAHOBUTESIbHbIE

2 TONbKO OKUCAUTENbHbIE

3 TONIbKO BOCCTaHOBUTESbHbIE

4 HWU OKUCNUTENbHbIE, HU BOCCTaHOBUTESbHbIE
N 13
MpocToii cynepdocdaT — 310
1) CaHPO,

2) Ca(H2PO4)2
3) Ca(HPO4) ¢ H,O
4) cmecb Ca(H,P04),0 2H,0 n CaS0O4 ¢ 2H20

Ne 14
BbITECHUTbL 0/10BO U3 pacTBOpa €ro CoMM MOryT creaytowme MeTansbl
1 LIMHK

2 MapraHeu
3 Cepebpo
4 Meab
Ne 15
B xnopodunne komnnekcoobpasoBaTenb
A) Fe?*
B) Fe3*
B) Mgz+
r ca’t
N°16
Monb noboro rasa npu H.y. 3aHumaeT obvem 22,4 n - cneacrene
1 3aKOHa COXpaHeHUsl MaccChbl BellecTBa
2 3aKOHa NMOCTOSIHCTBA CcoCTaBa
3 3aKkoHa ABoragpo
4 3aKOHa KpaTHbIX OTHOLWIEHWUN
5 3aKOHA 3KBUBAasieHTOB
Ne17

KonunyecTtBo BeulecTBa (Monb), coaepxauleecs B 155 r optodocdaTa Kanbuus, paBHO
1 0.5

2 0,45
3 0,65
4 1,03
5 0,9
Ne 18
ATOM...MMEET HauMeHbLIEee 3HAYEHNE IHEPTUMN NOHM3ALMN
1 Mg
2 Ca

3 Sr



4 Ba

5 Be
Ne 19
DNEeKTPOHHYI0 KoHpUrypaumio 1s22s22p®3s23p° umeeT atom
1 docdopa
2 Xxnopa
3 6poma
4 dTopa
5 asoTa
Ne 20
B nepvoae c yBennyeHuem 3apana sapa atToMoB MeTanndeckme CBOMCTBA
1 ybbiBatoT
2 yCUAMBaKTCs
3 He U3MEeHSITCA
4 HEeT 3aKOHOMEepPHOCTK
Ne 21
KoBaneHTHble cBSI3n 06pa3yloTcs
1 MeXxay aToMaMu ABYX HeMeTanoB
2 MeXxay aToMaMu TUMMYHOro MeTasnsia U TUNMYHOro HeMeTanna
3 MeXx Ay aToMaMu B MOJieKyJlax TOJIbKO ra3o06pasHbIX BELLECTB
Ne22
MonsapHasa KoBaneHTHas CcBA3b 0b6pasyeTcs B MosieKynax
a) Hy
6) HCI
B) CO,
r) Oz
Ne 23
O6pa3oBaHne KOBasieHTHOM CBA3M N0 AOHOPHO-aKLUENTOPHOMY MeXaHW3My 3aKJIlo4YaeTcs B cneaytolemM
1 KaXxabl aTOM Ha 06pa3oBaHMe CBSI3U NpefoCTaBNseT OAWH 3NEKTPOH U 0AHY opbuTanb
2 OAWH aTOM MNpeaocTaBnsieT napy 3/1eKTPOHOB, a Apyroi cBoboaHyto opbutanb
3 KaXxabl aTOM NpeaocTaBfsieT Mo YeTblpe 3/1IEKTPOHA
Ne 24
Haunbonblwein koMmnnekcoobpasytowei cnocobHocTbio obnagatot
1 S-3/1IEMEHThI
2 d-anemeHTbI
3 p-3N1€MEHTbI
Ne 25
KoopanHauMoHHOe Yncnio onpeaensiet
1 4ncno cBA3el KoMnaekcoobpasoBaTens C AMraHaamMmm
2 TOJIbKO YMC/O IMraHao0B
3 4YMCNO LieHTpasbHbIX aTOMOB
4 3apsan BHYTPEHHeN cdepsbl
Ne 26
3neMeHT Fe nposiBNseT ToNIbKO OKUCINUTENbHbIE CBOMCTBA B COEAUHEHUN
a) Fe(OH):
6)Fe
B) NaFeO,
F) Fe203
Ne 27

CrexnomeTpuyeckmin koaddbuumeHT Meam B ypaBHeHun peakunn Cu+HNO3;—Cu(NO3),+NO+H20 paseH
1 1

2 2
3 3
4 4
Ne 28

e —
KMHeTMyeckoe ypaBHeHME CKOPOCTU peakumn 4SS nNpaMoro npouecca peakumm 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 Ay(r.)+By(r.)=2AB(X.) yBeIM4MTCA Npn yBEeNNYEHNN KOHLEHTpauum Bewectsa A B 3 pasa B
1 3 pasa

2 6 pa3

3 8 pa3

4 9 pas

Ne30 (1)

PaBHoBecwne peakunmn SO2(r.)+0,502(r.) = SO3(r.)+99k/[>X Npn NOHUXEHUM TeMnepaTypsbl
1 He cMecTuTCA
2 CMeCTUTCS BNpaBo
3 CMeCTUTCS B1IEBO
4 CKOpPOCTb 06paTHOM peakunn yMEHbLUIMTCS, @ NPSMONA — HeT
Ne31
3HaueHuto pH pacTBopa 8 COOTBETCTBYET KOHUEHTpauus noHos [H*] ... Monb/n
B 10°
B) 10
r) Ilg10®
N2 32 (1)
Macca cepHon kucnotel B 500 mn 0,1 M pactBopa paBHa

1 49 r
2 98 r
3 9,81
4 49r

Ne 33

CenunTtpamu HasblBaloT
1) HwuTpaTbl HEKOTOPbIX WENOYHbIX M LLEeN0YHO3EeMENbHbIX METaNI0OB U aMMOHUS
2) CynbdaTbl HEKOTOPbIX LWENOYHbIX U LWEeN0YHO3eMeNIbHbIX METAN/IOB U1 aMMOHMS
3) KapboHaTbl HEKOTOPbIX LWENOYHbIX U WeN0YHO3EeMENbHbIX METANI0B U @MMOHMUS
4) Xnopuabl HEKOTOPbIX LLESIOYHbIX U LWEN0YHO3EMENbHbLIX MeTaa/lIoB M aMMOHUS.

Ne 34

[BolHol cynepdocdaT — 310

1) CaHPO,

2) Ca(H2PO4)2

3) Ca(HPO4) ¢ H.O

4) cmecb Ca(H,P0O4),e 2H,0 n CaS0O,4 ¢ 2H20

Ne 35

BbITeCHUTb 0/10BO M3 pacTBOpa ero Conn MOryT ceaylowme MeTabl
1 LMHK

2 MapraHey,

3 cepebpo

4 mMenb

N2 36

LLlenoyHblie MeTannbl Na n K nonyvatort

1 3N1EKTPOSIN30M pacrniaBoB XJ10puaoB

2 3N1eKTPOSIN30M PacTBOPOB XJI0PUA0B

3 BOCCTAHOBJIEHMEM XN0PMA0B

a pa3noXeHNeM OKCMAO0B MPU BbICOKOW TemnepaTtype
Ne 37

Meab pearupyert c
a) H,SO, pas6.

6) CO

B) HCI

r) H,SO4 koHu,.



N2 38 (1)
Hanbonbwnii ctTaHAapTHLIA 3NEKTPOAHbIM NOTEHUWan MMeeT

1

2
3
4

10.
11.

12.

Cu
Pb
Ni

Ag

7.3.2 OneHO4YHbIE CPEACTBA IS MPOMEKYTOYHOI0 KOHTPOJISI 10 KOMIIe-
TeHuuu OIIK-1 — CnocoGeHn pemiaTps TUNOBBIE 3242494 NMPO(eCCHOHAIb-
HOW /1eATeJIbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 32aKOHOB MaTeMaTu4e-
CKMX H €eCTeCTBEHHbIX HAayK ¢ IIpMMEHEHHEeM HH(POPMALHOHHO-
KOMMYHHKAIMOHHBIX TEXHOJIOT M

BOHpOCLI K 3K3aMEHy

OCHOBHBIE 3aKOHBI XMMHUH: 3aKOH COXPAaHECHMS MacChl BEIIECTBA; 3aKOH IOCTOSIHCTBA CO-
CTaBa XUMUYECKUX COCTMHEHHM 3aKOH KPAaTHBIX OTHOILICHU; 3aKOH ABOTaipo U Cle/l-
CTBUS U3 HETO.

Mok, MOJISIpHAst Macca, MOJISIPHBI 00beM rasa.

Crexuomerpusi. DKBUBAJICHT. 3aKOH 3KBUBAJIEHTOB. MOJISIpHbIE MAacChl SKBUBAJICHTOB, UX
pacyer.

Crpoenue siipa aroma. M3otonsl, ux npuMeHenue. [ IpuHIUIIBI 3a110JTHEHHUS] ATOMHBIX OpOu-
TaJIei: NPUHIMIT HAaMMEHbIIeH sHepruu, npasuwio Kineukosckoro, XyHna. KsantoBble uucna.
[Tpunuun Iaynu. PacnonoxeHue 31eKTPOHOB 0 YIHEPTETUUECKUM YPOBHSAM U [TOYPOBHSIM.
[Mokaskure anexTponHbie popmyisl Cl, Mn, As, P npyrux atomoB. OmnpezeneHne BajJeHT-
HOCTH M CTETICHH OKHCJICHHSI TI0 AJIEKTPOHHO-Tpaduueckoit popmyie aroma.
[Tepnognueckuii 3akoH /1. 1. Menneneesa. CtpykTypa nepuoaudeckoit cucremsl. Ilepron.
['pynna. Ilepnoan4HOCTh H3MEHEHUS CBOWCTB DJIEMEHTOB U UX COSAMHEHUN. DHEPIHUsl
MOHU3ALIUHU, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIATENBHOCTD.

[Tpupona xumuueckoi cBsizu. OCHOBHBIE TUIIBI XUMHUYECKOW CBsI3U. PaccMoTpuTe MexaHU3M
obpazoBanus cBsizu B coequnenusx: NaCl, CaO, 41Br3, H,S, Ny, Cly. Monnas cBsi3b, ee
CBOICTBA: HEHACHIIIIAEMOCTh U HEHaNpaBJIeHHOCTh. KoBanieHTHas cBsi3b. Mexanusm o0paso-
BaHUS, CBOMCTBA: SHEPTUS CBS3H, HAPABIEHHOCTh, HACKIIIAEMOCTb. | MOpuAN3aIus aTOMHBIX
opb6uraneii. KoBaneHTHas cBA3b 110 TOHOPHO-aKIENTOPHOMY MeXaHu3My. Bogopoanas
CBSI3b.

Heoprannueckue koMruiekcsl. CTpyKTypa KOMILIEKCHBIX coennHeHuil. U3zomepus. ucco-
uuanus. [Ipupona xumudeckoit cBs3u. [IpuBeauTe npumMepbl KOMIUIEKCHBIX COEIMHEHUN U
YKaXXUTE TUTTBI XUMHUYECKUX CBSI3CH B HUX.

[ToHsiTHe 0 CKOPOCTH XMMHUYECKOH peakinu, (hakTopbl, BIUSIONINE HA CKOPOCTh. 3aKOH JIeH-
ctBytonux macc. [Ipasuno Baat-I'odda. Katamzatopsl. ['oMoreHHslit 1 reTeporeHHbIN Ka-
tanu3. CrenuuuHOCTh KaTaan3aTopoB. DepMeHThI, 00paTHUMbIE U HEOOpaTHUMbIE XUMHIYe-
CKHe peakuuu, xumuueckoe paHosecue. [Ipunnun Jle-Illarense.
OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. Turbl OBP.

TernnoBbie 3¢ dekThl peakiuii. JHTaNbNH. 3aK0H ['ecca U CIIeICTBUS U3 HETO.

Bona, reoMerpusi u CBOMCTBA €€ MOJIEKYJIbI, CTPYKTYpa JIbJIa U KUAKOM BOJIbI, XUMUUECKHE
CBOICTBa BOJIbI, BOJIa KaK pacTBOPUTENb U JUranja. Boga B ceabCcKoM X034HCTBE, 3KOJIOTH-
YECKHE aCMEKThl BOJOMOIb30BAHMS.

PacTtBopbI, IBIXKYIIIHE CHITBI 00pa30BaHus pacTBOpoB. PacTBopumMocTs BemiecTB B Boze. He-
HACHIIIEHHBIN, HACKIIIIEHHBIH, IEPECHITICHHBIN pacTBOPHL. CIIOCOOBI BRIpaKEHUSI KOHIIEHTpA-
LIUU PACTBOPOB.



13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

KapOonartnas u o0111as xecTKOCTb BOJIbl. BpeMeHHast 1 mocTostHHAs )KeCcTKOCTh. CriocoObI
€€ yCTpaHEHMUS.

Xumuueckas teopus pactsopos [[.M. Menneneesa.

ConbBaThel U ruapaThl. Kpuctamioruaparsl.

Teopust AIeKTPOTUTUYECKOM qrccoranni. MexannsMm nucconuanyu (teopus Kabiaykosa).
CrereHb AIEKTPOIMTUIECKON JUCCOIaIiy, (pakTopsl, Biaustone Ha Hee. KoHcTanTa nuc-
COLIMAIINU, B3aUMOCBSI3b CO CTEIEHBI0. 3aBUCUMOCTD XapakTepa JTMCCOLMALINU OT 3apsja U
paauyca EHTPaIbHOTO HOHA.

Teopust CUIBHBIX NEKTPOIUTOB. [loHATHE 00 aKTUBHOCTH, U KO3 (HUIIEHTE AKTUBHOCTH.
Juccornmarus KICIIOT, OCHOBaHUM, COJICH (MPUMEPHI).

Huccoumanus Bojibl. MoHHOE POU3BEICHUE BOJIBI.

BonopoaHblii ¥ THAPOKCUIIBHBIN MOKA3aTEIIH.

Kucnplii, menouHoi u HeUTpanbHbIM pacTBOpbl. OnpeieieHne Cpejibl pacTBOPa C MOMOIIBIO
WHJIMKaTOPOB U HOHOMEPOB.

Bydepnsie pacTBopbl. MexaHu3Mm ux aeicTBus. bydepHas eMKOCTb.

['unponus coneit. Tunuunbie cinydan rugpoiaun3a coyei. CTeneHp ruaposumsa.

I'anorensr: F, C1, Br, I. Crpoenue aroma. Haxoxnenue B npupone. [lonyuenue. Ouznye-
CKHE M XUMHUYECKHE CBONCTBA. BakHelmue coequHeHus. buonorundeckoe 3HaueHHUE.
["anorenoBogoponsr: HF, HC1, HBr, HI. CoiicTBa KuCIOT.

Kucnopoausie coequnenus xiaopa: HCIO, HCIO, , HCIO3; , HC104. XnopHast u3Becthb
Xanpkorensl: O, S: Ctpoenne atroma. Haxoxxnenue B ipupose. [lonydenue. @usndeckue u
XHMHUYECKHE CBOMCTBA. BakHelmme coequHeHus. bruogorndyeckoe 3HaueHUE.

[lepokcun Bomoposa, €ro KUCIOTHBIE U OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIEC CBOWCTBA.
Oxcun cepol (V); cepHast KMCIIOTa U €€ COJH; UX MOJIyYeHHEe, CBOMCTBA U IPUMECHEHHE B
CEJILCKOM XO03SIMCTBE.

Oxcunsl cepol: SO,. [Tonydenue, cBoiicTBa. DKoIorndeckas OacHOCTh CEPHHUCTOTO Tasa.
CepHucrasi KUCIIOTa, €€ KUCIOTHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIEC CBOMCTBA. CyJib-
GUTHL

CepoBogopo, ero noxydeHue u cBoiictsa. CepoBogopoanas kuciora. [lomucynbhuas.
HeticrBue H,SO4, Ha MeTaIlIbI 1 HEMETAILIEI.

Oco0eHHOCTH XUMUYECKHX CBsI3el a30Ta ¢ BOJAOPOJIOM, YIIIEPOJIOM U KUCIOPOIOM; TEPMO-
JMHAMHUYECKasi HEYCTOMYMBOCTh XUMHUYECKUX COEIMHEHUI a30Ta, €€ MPUUNHBI; XUMUYe-
CKHME CBOMCTBA MOJIEKYJISIPHOTO a30Ta. BHOJOrHMYecKoe 3HaYE€HUE COCTMHEHHI a30Ta.
AMMUak, nonyueHue, cBoicTna (puzndyeckre u xumudeckue). Coar aMMOHUS, UX 3HAUCHHUE
B CEJILCKOM XO3SIMCTRE.

A3oTucTas KUcioTa, CBoMcTBa, posib B OBP. A3otHas kucnora, cBoiicTBa. [lelicTBue Ha Me-
TaJlJIbl 1 HEMETAJIJIBI.

®dochop, HaXOkKACHHUE B IPUPOJIC, TTOTYUSHHE, AJUTOTponHs, cBoicTBa. Oxcuanl pocdopa:
P,03, P,0s5. ®ochopHbIe KHCITOTHI, UX MOJTydeHue, cBoicTBa. DochopHbIe yIo0O0peHHS.

B, C, Si - Hax0K/ICHUE B IPUPO/JIE, TOJTyYCHHE, CBOMCTBA, Orosiorndeckoe 3HaueHue. Ok-
cunpl: CO, COy, SiO,. YronbHas KUCIIOTa, €€ COJH, KECTKOCTh MPUPOIHBIX BoA. CrIocoObI
€€ yCTpaHEHUSI.

Oco0eHHOCTH XUMHUYECKHX CBOMCTB KpeMHUS. OKCHJI, KPEMHHUSI, KDEMHHUEBBIE KUCIOTHI 1
UX COJIM; KpEMHE3eM, CHIIMKATHI, aTFOMOCHIIMKATHI KaK TOYBOOOPA3yIOIINe MaTeprabl, HX
3HAYEHME VIS TUTOJIOPOIHS TIOUB; MPUMEHEHHE CHIIMKATOB M IPYTUX COCTMHEHUN KPEMHHS.
MerTainbl, BX TOJO0XKEHHE B IEPUOAUUYECKON cucTeMme. Mertammdeckast cBsi3b. OOIIMe CBOM-
CTBa METAJIJIOB.

Mertamnst — S-anementsl: Na, K, Mg, Ca, HaxoxaeHue B Ipupoe, olyuyeHue, CBONCTBA,
OKCH/IbI ¥ TUAPOKCH/IBI, BAKHEUIITHE COCTUHEHUSI.

Marnuii 1 Kalbluii KaK MUTaTeIbHbIC KOMIIOHEHTHI IIOYB, KX HOHOOOMEHHOE IIOBEACHUE B
MOYBaX, ’KECTKOCTh BOJIbI, N3BECTKOBAHME U THIICOBAHUE MOYB.

Bepunnuii, monoxxeHue B MepUOINIECKON CUCTEME, €r0 OKCU U THAPOKCH, UX aM(poTep-
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HBIN XapakTep. TOKCUYHOCTH OEPUILITUS U €r0 COSAMHEHHIH

AJTOMUHUH, €T0 OKCHUJ] M TUIPOKCH, UX aM(OTEPHBINA XapaKTep. AJIOMOCHINKATH KaK
OYBOOOPA3YIOIINE MATEPUATBI.

Meramsl — d- snementsr: Cu, Zn, Mg, Fe, Co: . Haxoxaenue B ipupoe. ITonydenue.
CaotictBa. OKCHIBI U TUAPOKCUIBI, UX XapakTep. BaxkHeimme coemmHeHns 1 uX OHOJIOTH-
YEeCKast pOJib.

XpoM, OKCHJIbI U THAPOKCHUIBI XpOMA B CTENEHAX OKUCIEHUs +2, +3 1 +6, UX Xapakrep.
Ponb coennHeHnii XpoMa B KU3HEAESITEIBHOCTU YEJIOBEKA U JKUBOTHBIX.

XpoMmatsl ¥ JUXPOMATHI, KAK OKHCIUTEIH.

HpaKTqucmle 3alaHUS K 9K3aMCHY

Paccumnraiite maccy CuSQOy-5 Hy0O, Heoboxoaumyto s npurorosierus 5 kr 0,01% pactBo-
pa.

Paccuuraiite pH pacTBOpa cosiHOM KUCIOTHI, €ciH ero KonueHTpamus pasaa 0,01 momus/n
PaccuuTaiite pH pacTBopa rugpokcuia Kamus

a) 0,1 m pactBOpa

6) 0,2 H pacTBOpa

B) 1% pacTtBOpa

Paccuuraiite, kakyro mMaccy meanoro kynopoca (CuSO, - SH,0) HeoOxoaumo B3STh 1715
npurotoBieHus 3 % pactBopa maccoii 3 kr. Kakyro cpeny Oyaer UMeTh 3TOT pacTBOp.
Hanumire ypaBHEHHUs peakIUy TUAPOIIH3a.

Paccuuraiite maccy cynbdara maruus, HeoOxoaumyto juist npurorosienus 200 ma 0,02 M
pactBopa. [IpuBeuTe SIEKTPOHHYI0 (GOPMYITy aTOMa MArHHs M KaTHOHa MarHus Mg?'.

C noMoIIbI0 MHANKATOPA OTPEICIUTE B KAKOH U3 TPEX MPOOMPOK HAXOAUTCS pacTBOPa
FeCls, Na,COj3, NaCl. OTBeT MOsICHUTE C MOMOIILIO YPABHEHUH PEaKIUy THIPOIIN3A.

Kax, nmonp3ysice uaauKaTopoMm, pazanuutk pactBopsl KCN, KCI, HCIl. Oter nosicuute
YpaBHEHUSMHU PEaKIUil.

CocTtaBbTe COKpaIleHHbIE HOHHO-MOJICKYIISIPHBIE U MOJICKYJISIPHBIC YPaBHEHHS THIPOJINA32A
xyiopuia ammoHus 1 HuTpara menu (11). Ilepeuncnure GpakTopbl ¢ MOMOIIBIO KOTOPHIX
MOxHO yemuTh ruposu3 Cu(NO3),.

CocTaBbTe HOHHO-MOJIEKYJISIPHBIE M MOJIEKYJIIPHbIE YPAaBHEHHSI PEaKIMii THPOIIN3a CYilb-
dara xenesa (1) u propuna HaTpus.

VYKaxuTe Kakue U3 MPUBEIECHHBIX COJIEH MMIPOIU3YIOTCS: @) TOJIBKO MO KaTHOHY;

0) TOJIBKO 10 aHHOHY; B) U 10 KaTroHy U 1o annony: AlCl3, CsCl, K,SiO3, Fe(SOy)s,
NaClO, Na,S, Al,S;, NH4CIO,, Pb(NO3),. CocraBbre ypaBuenue rumponusa AlCl; u
NaClO, ompenenure pH cpespl B pacTBOpax 3THX COJICH.

Yemy paBna pH pactBopa ruapokcua kanus ¢ konnenrpanueit 0,001 moms/m.

Hanumure peakuuun CUu(OH), ¢ HpSO4, KOTOpBIE TO3BOISIOT MONYYUTh KHCIYIO, CPEIHION0
¥ OCHOBHYIO COJIb.

Hammmmre ypaBaenne nuccormarnyu NH,OH u mpuBennTe BrIpakeHre KOHCTAHTHI IUCCO-
nuanuu. Paccuwmtaiite kakoit 00bem 3anuMarot 34 r NH3 (H.y.).

B Tpex mpoOupkax HaXOAATCs paCTBOPHI XJIOPHIOB KaJus, IMHKA U MarHus. Kakue peax-
UK OyAyT MPOXOIUTh, €CIIU B KAKIYIO U3 IPOOUPOK J0OABISATH paCTBOP I'MJIPOKCHAA
Hatpus? JlaiiTe nosCHEHHUSL.

Kak U3MEHHTCS CKOPOCTh XMMUUECKOI PeaKIluy, eCil TeMIepaTypa yseanuutes Ha 30°, a
vy = 2. JlaliTe onpeaeneHne «CKOPOCTh XUMUYECKON pEAKIIHI

C KakMMU U3 ePEeUUCIICHHBIX BEIIECTB OyIeT pearnpoBaTh Kejle30: a) B OOBIYHBIX YCIOBU-
s1x; 0) mpu HarpeBanuu: O, Cly, HCI, H,SO4 (pa36.), HoSO4 (xomir.), CuBra, Cu(OH),.

IIpuBenuTe ypaBHEHUS BO3MOMKHBIX PEaKIUil
V,05
B xakoM HampaBiIeHUH CMECTHUThCS paBHOBecue peakuuu: a) 250, + O, «» 2S03+ Q
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1) npu NOBBILLIEHUN JABIICHUS,
2) npy OHM>XCHUH TEMIIEPaTYPHhI;

Fe
0) N2+ 3H; & 2NH3;+Q
1) npu yBenuuenun konuentpauuu NH3z B peakiinoHHO# cMecy;
2) Ipu yMEHbILIECHUH JABJICHUS;
3) peakuuro npoBectu 0e3 katanm3atopa. Chopmymupyiite npunnun Jle-1llatense.
Hanummre u ypasusiite peakuuu KMnO, ¢ NaNO; B kucioit, HeWTpaabHOM U MIETOYHOM
cpenax.
Hcnonb3yst METO/ 3JIeKTpOHHOTO Oananca nogoepure K03 GpuuueHTs! i peakiuuu:
K>Cr,07 + H,S + H,SO, — Cr2(504)3 + K,SO4+H,O0+ S

OKHCIUTENbHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA 10/1a HA IPUMEPE PEaKIIUiA:
ho
Ca+lJ, >

Jo+ NaOH —

Jo+ H,S —

Paccuunraiite K03(1)(1)I/IHI/ICHT B YpaBHCHUAX C UCIIOJIb30BAHUEM METOJA SJICKTPOHHOT' O Oa-
JIaHCa:

KJ + H,O, — J, + KOH

KMnO4 + H,0, + H,SO4 — MnSO,4 + O, + K,SO,4 + 8H,0

OKHCITUTEIIEHO-BOCCTAaHOBUTEIIBLHBIC CBOMCTBA OpoMa Ha MPUMEPE PEAKITH:
hu
H, + Br, = omHO BemecTso

Br, + HoO — 1Ba BemecTBa

Br, + KOH (rop.) — Tpu BemecTBa

CocTtaBbTe CXeMBbI 3JIEKTPOJIN3a BOJHBIX PACTBOPOB HUTpATa AIFOMUHUS U XJIOPHIA MEIH C
WHEPTHBIMH JJIEKTPOJAMH.

Hanummre ypaBHeHuUs1, ypaBHANTE ¢ UCIOIb30BAHUEM METO/Ia AIEKTPOHHOrO OajaHca,
OIIPEIETTNTE OKUCIUTETbh U BOCCTAHOBUTEb.

t
HS+ 0, —

H,S +Cl, + H,O —
OcylecTBUTE PEBPALIEHUS

SiO; — Si — kapOux KpeMHHUS

J
Na28i03 —> H25|03

Ocy1ecTBUTE IpEeBPaAIICHUS:
1
Cag(PO4)2 — H3PO, — NazHPO4 - NaH2P04
3 2
2 \2
P NazPO,

Ocy1ecTBUTE NpEBPALLEHUS:
1 2 3
yriepoa —> okcua yriepoza (V) — kapOoHaT Kambliuiss —> THAPOKApOOHAT KaJIbIIHUS;
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4
yriaepoJ —> KapOuJl alTlOMUHHUSL.

s peaknuii (1) u (4) HaMUIIIUTE CXEMY JIEKTPOHHOTO OanaHca, YKaKUTE OKUCIUTEIb U
BOCCTaHOBUTEJIb, TPOLIECCHI OKUCIICHHUSI U BOCCTAHOBJICHHSI.

Ocy1iecTBuTe NpeBpalleHus:
1 2 3 4
Al — HUTpar aTOMHUHUS —> THIAPOKCHU] ATFOMUHHS —> XJIOPHU]I ATIOMHHUS —> XJIOPH/T

TUAPOKCOATIOMHUHUA

s ypaBHeHus (1) npuBeaurTe cxemy 3J€KTPOHHOIO OanaHca, ONpeAeaInuTe OKUCIUTENb U
BOCCTaHOBUTEND. 1 ypaBHeHuU# 2, 3, 4, 3anuIIuTe B MOJIEKYJISIPHOM M COKPAILlEHHOM
MOHHO-MOJICKYJISIPHOM BUJIE

OcymiecTBuTe MpEBpaILECHUS:

I_[I/IHK — HHUTpAT HMHKa — T'HJPOKCHUI NMHKAa —> INMHKAT HATPUA —> XJIOpHI IMHKA.

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

OcymiecTBuTe MpEBpaILEHUs:
1 2 3 4 5
X — H3S — oxcun cepsl (IV) — cepHucras Kucinora —> Cyab(QUT HATPUS —> THIPO-
6 7
cynbdur HaTpusi —> CepHHUCTast KUCIOTa —> Cylb(aT HATPHUS

Jns ypaBHeHUs 6 puBEAUTE FIEKTPOHHBIN OanaHc, Iuist npeBpaieHuii (4), (5) Hanumure
COKpAIICHHBIC MOHHO-MOJICKYJIIPHBIC YPaBHEHUSI.

OcymectBuTte npepamienus: X — Na — Na,O, — Na,O — Na;SO4 — BaSOy,

H,0
1 2 3
Ocy1iecTBUTE MPEeBpaICHUS: Si0; > Si - NaySi0; —

(ruzponus)

OcymectBute npesparienus: No — NHz — NH;Cl — NH;NO;

\

[Ag(NHg)z] < NH;s
[IpuBenuTe NEKTPOHHYIO U IEKTPOHHO-TpaduiecKyro GopMyisl atoMa xkene3a. Onpee-
JINTC XapaKTCPHBIC CTCIICHU OKUCIICHUS. OcyIIIGCTBI/ITe MMPpEBpaALICHUA:

FeCl, « Fe — FeCl; — Fe(OH)ClI,
2 \2
Fe(OH), — Fe(OH); <« Fe(OH),CI
CocraBbTe MOJIEKYISIPHBIE U KPATKUE HOHHO-MOJIEKYJIIPHBIE YPaBHEHUS
JUJISL IPEBPAILICHUI:

1 2
I'mapoxcun 6apust — HUTpat 6apusi —> cynbdat Oapus

1
HI/ITpaT MEean

K koMy Tumy otHocaTcs HanucaHHble Bamu peakiuu — oOpaTuMble Ui HeoOpaTumbie?
[Touemy?
Hamnumure anexkTpoHnyto Gpopmyiy atToma xpoma u katuona xpoma 3+. CpaBaute Kucnot-



HO-OCHOBHBIE cBo¥icTBa ruapokcuaoB xpoma (I1), (1), (V1).

7.4 MeToanuecKue MaTepHaJbl, ONpeae/siomme Npoueaypbl OleHnBAa-
HUA 3HAHUU, YMEHUH U HABBIKOB, XaPAKTEePU3YOIUHUX 3TANbl (GOPMUPOBAHUSA
KOMIIETEeHI M

KoHTponb 0CBOEHMS JUCLHMIUIMHBI M OL[EHKAa 3HAHMHM 00ydaroluxcs MO TUCLMIUIMHE MPOU3BO-
mutes B coorBercTBUM ¢ Ilm KyGI'AY 2.5.1 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH M IPOMEXKY-
TOYHAsI aTTeCTALUs 00YJaIOLIXCS.

7.4.1 Pedepatnl (10KIA1ABI)

Pedepat — npoaykT camocTosITeIbHOM pabOThI CTY/A€HTA, MPEACTABIAIONINN CO00M KpaT-
KO€ M3JI0’KEHHE B MHUCbMEHHOM BH/JI€ TOJNyYEHHBIX PE3y/IbTaTOB TEOPETHUECKOTO aHalM3a OMpe-
JIeJICHHOW Hay4YHOU (y4eOHO-UCCIIeI0BATENBCKOM) TEMBI, TJ€ aBTOP PACKPBIBAET CYTh UCCIEIye-
MOU TIpOOIIeMBI, TPUBOANUT PA3TUYHBIC TOYKH 3PEHUS, a TAK)KE COOCTBEHHBIE B3IIISbI HA HEE.

Kpurepusimu ouenku pedepara sSBISIOTCA: HOBU3HA TEKCTa, 000CHOBAHHOCThH BHIOOpa
MCTOYHUKOB JINTEPATYPhI, CTETICHb PACKPBITUS CYIIIHOCTH BOIIPOCA, COONIOIEHUS TpeOOBaHUH K
0 OpMIICHHUIO.

O1eHKa «O0TJIMYHO» — BBITIOJIHEHBI Bce TPEOOBaHM K HalMcaHuio pedepara: o0o3Have-
Ha rpobsieMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; ClIeJIaH aHaJN3 Pa3IMYHBIX TOYEK 3PCHUS Ha pac-
CMaTPUBAEMYIO IPOOJIEMY U JIOTUYHO M3JI0’KEHA COOCTBEHHAS O3NS, CHOPMYITUPOBAHBI BHI-
BOJIbI, TEMA PACKPBITA ITOJIHOCTHIO, BBICPKAH 00BEM; COOIIOIEHBI TPEOOBAHMSI K BHEIITHEMY
0 OpMIICHHUIO.

O1eHKa «XOpoI10» — OCHOBHBIE TPeOOBaHUS K pedepaTy BBITOIHEHBI, HO IIPH STOM JI0-
MyIIEHbl HeAOYETHI. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B M3JIOKEHUH MaTepHana; OTCyTCTBYET
JIOTHYECKast MTOCIIEI0BATEILHOCTh B CY)KACHHUAX; HE BBIZIEpKaH 00hEM pedepara; uMeroTes yiy-
HIEHUSI B 0(OPMIICHUH.

OreHKa «y/10BJIETBOPUTEIBHO)» — HUMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeboBa-
HUH K pedpepupoBanunio. B 4acTHOCTH: TeMa OCBellleHa JIUIITh YaCTUYHO; JOMYIIEHBI (hakThye-
CKHeE OIIMOKHU B coJiep:KaHuu pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OreHka «Hey/10BJIeTBOPUTEIBLHO» — TeMa pedepaTa He pacKpbITa, 0OHAPYKUBAETCS Cy-
IIECTBEHHOE HEMOHUMAaHUE TIPOOJIeMBI HITH pedepar He MPeICTaBIIeH BOBCE.

Kpurepun oueHku 3HaHU 00y4al0LIUXCS NPH BHICTYIVICHUH C J0KJIAA0M

IToka3arenb I'papanus bambr
CooTBercTBHE JOKJIaa 3asB- | COOTBETCTBYET MOJIHOCTHIO 2
JIEHHOW TeMe, LEeIM U 3aJadyaM | €CTb HECOOTBETCTBUS (OTCTYIUICHHMS) 1
MIPOEKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTb  (Opra- | CTpyKTYpHpOBaHO, 0OeCIieunBaeT 2
HU3alMs) JOKJana, KoTopas | CTpyKTypHpOBaHO, HE 00ecreunBaeT 1
obecrieynBaeT IMOHMMAHHE €ro | He CTPYKTYpUpPOBAaHO, HE 00eCIIeYrBaeT 0
coJiep>KaHus
KyneTypa BBICTYyIUIEHHsI — 4Te- | paccka3 6e3 oOpareHust K TeKCTY 2
HHUE C JIUCTa WIH paccka3, 00- | paccka3 ¢ oOpalieHueM TEKCTY 1




paII€HHBIN K ayAUTOPUH YTEHHE C JINCTA

JloCcTyImHOCTh JIOKJIa[a O CO/ACP- | MOCTYIMHO 0€3 YTOYHSIOUIMX BOIPOCOB
JKaHHUU NPOCKTa, €ro HEIAX, 3a- | ZOCTYIIHO C YTOUHAIOIIMMHU BOIIPOCaMU
Jadax, METO/IaX U pe3ysibTaTax | HEJOCTYITHO C YTOYHSIOIIUMH BOIIPOCAMU

enecooOpa3HocCTb, UHCTPY- | LenecoobpasHa
MEHTAJIbHOCTh HarJIsIHOCTH, | 11e1eco000pa3HOCTh COMHUTEIbHA
YPOBEHb €€ UCII0JIb30BAHUS He 11e51Iecoo0pazHa

CobntoieHue BpPEMEHHOT0 pe- | co0Jt0IEH (HE MPEBBIIIEH)
rilaMeHTa Jokiana (He Oonee 7 | mpeBbimieHUe 0€3 3aMeuaHus
MUHYT) [IPEBBILICHUE C 3aMEUYaHUEM

YETKOCTh M MOJIHOTA OTBETOB Ha | BCE OTBETHI tléTKI/Ie, ITOJIHBIC
AOIOJHUTCIIBHBIC BOIIPOCHI 110 | HCKOTOPBLIC OTBCTHI HEUETKHE
CYILICCTBY AOKJIada BCE OTBETHI HEUETKHE/HEMOIHEIE

Bnanenue cnenuanbHOll TepMH- | BlIaZieeT CBOOOIHO
HOJIOTHEN MO TeMe IPOEeKTa, UC- | UHOI1a ObLI HETOUEH, OLIHOaCs
II0JIb30BAHHOM B JIOKJIA/Ie HE BIAJCET

Ky.]'ILTypa AUCKYCCUH — YMCHHUC | OTBCTHUJI HAa BCC BOIIPOCHI
IIOHATH CO6GCG,Z[HI/IK3 u apry- | OTBETHUJI Ha 66HBIHYIO 4acCTb BOIIPOCOB

O FP NO FP NOPFPDNOEFDNORFRDNOLEFNDNO

MEHTUPOBAHO OTBETUTh HA €ro | HE OTBETUJ Ha OOJBIIYIO YaCTh BOIIPOCOB

BOIIPOCHI

lkana oneHKH 3HAHUI 00y4YaIOIIUXCA MPH BHICTYIJIEHUH C I0KJIA0M:
Onenka «oTan4Ho» — 15-18 6amos.
Onenka «xopomo» — 13-14 6amos.
O1eHKa «y/10BJ1eTBOPUTEIbHO» — 9-12 Ganos.
OtneHka «Hey/10BJIETBOPUTEIbHO» — 0-8 6asoB.

7.4.2. KonTpoabHbie padoThl

KonrtponbHas paboTa — CpeZicTBO MPOBEPKU YMEHHUM IPUMEHSTH MOJTyYeHHbIE 3HAHUS
JUISL pEIICHNs 33/1a4 ONIPEeTICHHOTO THIIA 110 TeME MU pa3ieiy

KpurtepusiMmu olieHKH KOHTPOJILHOW PadoThI SBISETCS: CTETIEHb PACKPBITHS CYITHOCTH
BOIIPOCA, TIO3BOJISIONIEH CyAUTh 00 OCBOCHUH CTYACHTOM TE€MBI MJIH pa3/iena.

OneHka «OTJINYHO0» — BBICTABIISCTCS CTYAEHTY, IOKa3aBIIEMYy BCECTOPOHHUE, CUCTE-
MaTU3HPOBAHHBIE, TITYOOKHE 3HAHUS BOIPOCOB KOHTPOJIbHOM pabOThl U yMEHHE YBEpEHHO MpHU-
MEHSTh UX Ha MPaKTHKE MPH PeIICHUH KOHKPETHBIX 3a/1a4, CBOOOJHOE U MPAaBUIbHOE 0O0CHOBA-
HUE IIPUHATHIX PEILICHUM.

OneHka «X0poI0» — BBICTABIISIETCS CTYJICHTY, €CJIM OH TBEPZO 3HAeT MaTepHal, rpa-
MOTHO U TIO CYIIECTBY M3JIaraeT €ro, yMeeT IpUMEHSTh MTOJy4YeHHbIe 3HaHUS Ha IPAKTHUKE, HO
JIOITYCKAeT B OTBETE WM B PEILICHUH 33/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPbIE MOKET YCTPaHUTh
C TIOMOUIBIO JIOTIOJIHUTENFHBIX BOIPOCOB MPENoIaBaTesl.

OuneHka «yJ10BJIETBOPUTEIbHO0» — BBICTABIISIETCS CTYACHTY, IOKa3aBIIeMy (parMeH-
TapHbIN, pa3pO3HEHHBIN XapaKTep 3HAHUN, HEJJOCTATOYHO PABHIIbHBIE (HOPMYITHPOBKU Oa30BBIX
HOHHTHﬁ, HapymICHUA JIOTHUUECKOM MMOCJICA0OBATCIIBHOCTU B U3JIOKCHUU TPOTPAMMHOT'O MaTCpHra-
JiIa, HO TIpH 3TOM OH BJIAACCT OCHOBHBIMU MMOHATUAMU BBIHOCUMBIX Ha KOHTPOJIbHYIO pa60Ty TEM,
HEOOXOAUMBIMU JIJIs TAJIbHEHIIEro 00y4eHusI 1 MOXKET IPUMEHATH MOTy4YeHHbIEC 3HAHHS 110 00-



pasily B CTaHAAPTHOM CUTYaIIUU.

OueHka «Hey10BJ1eTBOPUTEIbHO0» — BBICTABIISAETCS CTYJEHTY, KOTOPBIA HE 3HACT
0oJIbIIel YaCTH OCHOBHOT'O COZEPKaHHS BBIHOCUMBIX Ha KOHTPOJIbHYIO pa0OTy BOIPOCOB TEM
JTUCIUILINHBL, JOMYyCKaeT rpyoble oluOKU B OPpMYyITUPOBKAX OCHOBHBIX MOHSITHHA U HE YMEET
MCIIOJIb30BaTh MOJMyYEHHbIC 3HAHUS MIPU PEIICHUN THUIOBBIX MPAKTUYECKHUX 3a/1a4.

7.4.3 TecToBbIE 3aJaHUA

TecTbl — 3TO cucTeMa CTaHIAPTU3UPOBAHHBIX 3a/IaHUM, TTO3BOJISIOIIAS ABTOMATU3UPO-
BaTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHHI CTYJCHTA.

Kpurtepun oneHk# 3HaHUI CTY/IEHTOB IPH NPOBeIeHUU TECTUPOBAHUA

OueHka «OTJIHYHO» BBICTABISICTCS IIPH YCIOBUH IPABHUIIBHOTO OTBETA CTY/ICHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aJlaHUM;

OueHka «X0OpoII0» BHICTABISETCS MPHU YCIOBUH MPABUILHOIO OTBETA CTY/IEHTa HE Me-
Hee yeM 70 % TecTOBBIX 3aJlaHUM;

OueHka «y/J10BJIETBOPUTEIbHO)» BBICTABIISCTCS IPU YCIOBUH MPABUIBLHOIO OTBETA CTY-
nenta He meee 51 %;

Ouenka «Hey10BJIETBOPUTEIbHO)» BHICTABIIACTCS MPU YCIOBUM NMPABUIILHOTO OTBETA
cTynenta Menee yeM Ha 50 % TeCTOBBIX 3aJjaHUM.

7.4.4 Kputepuu OleHKH Ha JK3aMeHe

OneHka «OTJIMYHO» BBICTABIISIETCS 00YJaroIEeMycsi, KOTOPBIH:

— O0Gnagaer BCECTOPOHHUMU, CUCTEMAaTU3UPOBAHHBIMU U ITTyOOKMMHU 3HAHUSIMU MaTepu-
asia yyeOHOW porpaMMsbl, yMeeT CBOOOHO BBIIOJIHATH 3aJaHUsL, IPEAYCMOTPEHHbIE YUeOHOM
IPOrpaMMOii, YCBOUJI OCHOBHYIO U 03HAKOMUJICS C JAOIMOJIHUTENBHOM JINTEPATYPOil, pEKOMEH 10~
BaHHOU yueOHOM nporpaMMoii. OlieHKa «OTJMYHO» BBICTAaBIISIETCA 00y4aroIIeMycsl YCBOUBIIIE-
MY B3aUMOCBSI3b OCHOBHBIX ITOJIO)KEHUN U MOHATUHN IUCUUIUIMHBI B X 3HaYEHUH JUIsl TprHoOpe-
TaeMOM CIEeUaIbHOCTH, IPOSBUBIIEMY TBOPUECKHE CIIOCOOHOCTH B TOHUMAaHUU, U3JI0KEHUH U
UCIOJIb30BaHUH YU€OHOT0 MaTepuaa, MpaBUIbHO 0OOCHOBBIBAIOLIEMY PUHSATHIE PEILICHUS,
BJIAJICIOIIEMY Pa3HOCTOPOHHUMM HaBBIKAMU U MIPUEMaMU BBIITOJHEHUS J1a00paTOpHBIX paboT.

OneHka «X0poIo» BEICTABISIETCS 00yJaromemMycs

— OGHapy>KUBIIEMY [TOJTHOE 3HAHHE MaTepHalia yueOHON MpOrpaMMBl, YCIEIIHO BhINOJ-
HSIOLLEMY ITPElyCMOTPEHHbIE Y4eOHOH porpaMMoi 3ajaHusl, yCBOMBILIEMY MaTepHall OCHOB-
HOM JIUTEepaTyphl, PEKOMEHIOBAaHHON yueOHOI mporpamMmoii. [TokazaBiemMy cucreMaTU3UpOBaH-
HBII XapakTep 3HaHU 10 IUCHHUIUIMHE, CHOCOOHOMY K CAaMOCTOSATEIHLHOMY MOMOJHEHUIO 3HaHUN
B XO/I€ ajbHelel yaeOHol 1 npodeccuoHaIbHOM 1eATeNbHOCTH, TPAaBUIIBHO PUMEHSIOIIEMY
TEOPETUUECKHE MTOJIOKEHMSI IIPU PELIEHUH TPAKTUYECKMX BOIIPOCOB U 3a/1a4, BIaICIOIEMY He-
00XOAMMBIMU HaBBIKAMU M IIPHEMaMH BBITIOJIHEHUS JJAOOPATOPHBIX padoT.

OuneHka «yJ10BJIEeTBOPUTEIbHO» BbICTABISIETCS 00YJarOEeMyCs, KOTOPBIH:

— [Toka3pIBaeT 3HaHNE OCHOBHOI'O MaTepHasa yueOHOH nporpaMmsl B 00beMe, 10CTaToY-
HOM ¥ HEOOXOJMMBIM JUIs AajibHeHIe yueObl U mpecTosieil paboTsl MO CelualIbHOCTH,
CIIPABUJICS C BBIITOJIHEHUEM 3aJJaHUi, TPeTyCMOTPEHHBIX Y4eOHO! MPOrpaMMoii, 3HaKOM € OcC-
HOBHOM JIUTEpaTypOi, peKOMEHI0BaHHOM yueOHOi nporpammoit. O1ieHKa «3a4TeHO» BBICTaBIs-
eTcsi 00yJaroeMycs, J0MyCTUBILIEMY ITOIPEIIHOCTH B OTBETAX UJIU BBINOJIHEHUHN YK3aMEHallU-
OHHBIX 33/1aHuil, HO 00JajaroIIeEMy HEOOXOAUMBIMU 3HAHUSIMU 110J] pyKOBOJICTBOM IIPEIO/1aBa-



TeNsl UIsl YCTPaHEHUs ATUX NOTPEIIHOCTEN, HAPYIIAIOIEMY TOCIEA0BATEIbHOCTD B U3JI0KEHUU
y4e0HOro MaTepHasa 1 UCIIbITHIBAIOLEMY 3aTPYAHEHNS TP BBIIIOJHEHUH Ja0OPATOPHBIX padoT.

OneHka «HeyJI0BJIETBOPUTEIBLHO» BHICTABISIETCA O0y4arolleMycs, HEe 3HAIOLIEMy OcC-
HOBHOH 4YacTH MaTepuana y4yeOHOW MporpamMMbl, JOMYCKAIONIEMYy MPUHIMIAAIBHBIE OIIUOKH B
BBITIOJIHEHUH MPETYCMOTPEHHBIX Y4eOHOH MpOorpaMMoi 3aaHuii, HEYBEPEHHO C OOJBIIUMH 3a-
TPYAHEHUSIMH BBINOJIHAOLIEMY JabopaTopHble paboTel. Kak mpaBuiio, olieHKa «HEYIOBJIETBO-
PHUTEIBHO» BBICTABISAETCS OOydaroleMycs, KOTOPbI HE MOYKET MPOJOJDKUTH OOydeHUEe WIn
HOPUCTYIUTh K JESATEIBHOCTH IO CHELMAIbHOCTH IO OKOHYAHUM YHHMBEpcUTeTa 0e3 JONOJIHU-
TEJbHBIX 3aHATUH 110 COOTBETCTBYIOLICH TUCIUIUIMHE.

8 IlepeyeHb OCHOBHOI M IOMOJHUTEIbHON Y4eOHOM JTUTEPATYPHI

OcHoBHasl yueOHasi JIUTEPATypa

1. Kuszes, 1. A. Heopranuyeckast xumus : yaeOHUK 17151 OakanaBpoB / . A.
Kusze, C. H. Cmapoirun.— 4-e u3n. — Mocksa : M3narensctBo FOpaiit, 2012, —
591 c.

2 Obmas xumus. bnodpusmdeckas xumuss. XuMusi OMOTEHHBIX 3JIEMEHTOB :
yueOHuk aiisa 6akanaBpoB / B. A. Tlonkos [u np.] ; mox pen. FO. A. EpmioBa. — 8-¢
u31., crep. — M. : Beicmr. mik., 2011. — 560 c.

3 AnekcanapoBa D.A XuMmus METaLIOB : ydeO.mocobue / I.A. AnekcaH-
apoBa, O.A. Jemupmenko - Kpacmomap, Kyol'AY, 2015 - 299 c.
http://edu.kubsau.ru/file.php/105/Uch_posobie KHimija_metallov_2_1.pdf

JonosiHuTe IbHASI YUeOHAasl JIuTepaTypa

1. ITectynoBa C.A. PacTBOpbI U ipyrue AUCIEPCHbIE CUCTEMBI: Y4E€OHO-
meroaunueckoe nocodue ¢ rpudpom MCX. / C. A.Ilectynosa, E.C. Koctenko, E.A.
KaiiroponoBa — Kpacnomap, 2013. - 475 c.
https://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_ dispersnye sistemy Pest
unova_Kostenko Kaigorodova.pdf

2. AnekcanapoBa D.A XuMus HeMeTauIoB : yued. mocobue ¢ rpupom MCX
/ 2.A. Anexcannposa, U.1. Cunoposa. - Kpacuomap, KI'AY, 2013 . — 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. TaiimykoBa H. I'. OcnoBel anexktpoxumuu / H. I'. lNaitnykosa, 1. B. Illa-
6anoBa. — Kpacnonap: Ky6I'AY, 2017. — 181 c.

O Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIUOH-
Hoil ceTu «AHTEpHET»

IBC:
Ne HaumenoBanue TemaTuka CcbliKka
1 Znanium.com YHuBepcaabHas
2 IPRbook YHuBepcaabHas
3 N3naTenbcTBO YHuBepcaibHas
«JIaHpy
4 OO6pazoBaTeNbHbBIMI YHuBepcaibHas



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/
http://e.lanbook.com/
https://edu.kubsau.ru/

| mopran Ky6Ir'AY |

IIepeuens IHTEpHET CaliTOB:
1. http://ru.wikipedia.org/
2. http:/mww.xumuk.ru/

3. http://www.koob.ru

10 MeToguueckue yKa3aHus JAJs1 00y4alomMXCs M0 OCBOECHUIO
AUCHUILIMHbI

1 KaiiropogoBa E.A. Heopranudeckass XUMusi: TEOPETHUUECKUE OCHOBBI M
pakTH4ecKoe npuMeHenue: yueo. nmocooue. / E.A. Kaitropoaona, JI.B. I'aBpunen-
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

11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
P OCYECTBJICHUHN 06p330BaTeJIbHOFO nponmecca nmo JMCHMUIIJIMHE,
BKJIOYAsl NepeYeHb MPOrPaMMHOI0 odecredyeHust ¥ MHPOPMALUOH-
HBIX CIIPABOYHBIX CUCTEM

HNudopmaninoHHbIe TEXHOJIOTHH, UCTIOIb3yeMbIe MPU OCYIIECTBICHUN 00pa-
30BaTEJIbHOTO MpOLEcca MO JUCUUILIMHE TO3BOJISIOT: O0ECHEYUTh B3aUMOJCH-
CTBUE MEXJY YYaCTHUKAMH 0Opa30BaTEIbHOIO MpPOLEcca, B TOM YHCIE CUHXPOH-
HOE ¥ (WJIM) aCHHXPOHHOE B3aUMOJIEHCTBUE TIocpecTBOM cetu "MHTepHet"; Puk-
CUpPOBaTh X0Ji 00pa30BaTEIBLHOTO MPOLECCa, PE3YIbTATOB MPOMEKYTOUYHOM aTTe-
CTAallUM 10 AWCIUILIMHE W PE3yJIbTaTOB OCBOCHHsS 00pa30BaTEIbHON MPOTPAMMBEI;
OpraHu30BaTh IMpolecc 00pa3oBaHus MyTEM BHU3yalu3allMy U3ydyaemMonl uHdopMma-
UM MOCPEJCTBOM HCIOJB30BaHUS MPE3EHTAMOHHBIX TEXHOJIOTUN; KOHTPOJIUPO-
BaTh Pe3yJbTaThl O0yUEHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUSI.

11.1 [epeuens nunensuonsoro 110

Ne | HaumeHoBaHue Kparkoe onucanue
Microsoft Windows OmnepalmoHHas CCTEMa

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

11.2 Tlepevens npodeccuoOHATBHBIX 0a3 JAaHHBIX U MHGOPMAIIMOHHBIX CIIpa-
BOYHBIX CUCTEM

Ne | HaumeHoBaHue TemaTuka
1 | Hayunas anextponnas 6ubimoreka eLibrary YHuBepcanbHas



http://ru.wikipedia.org/
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 MarepuajibHO-TeXHHYECKOe oO0ecredeHue sl OOyUYeHUS MO

AUCHHUIIJIMHE «HeOpFaHI/I‘IeCKaﬂ XUMHUA»
[Inanupyemble OMEIIEHHs Il TPOBEICHUS BCEX BHJIOB YUEOHOU JESTENIbHO-

CTH

HanmenoBanue y4eOHBIX Ipeame-
TOB, KypCOB, TUCLUIUTUH (MOIY-
JIeif), MPaKTHKH, MHBIX BUIOB y4eO-
HOI1 IeATENBHOCTH, IPEAYyCMOTPEH-
HBIX Y4eOHBIM IDTAaHOM 00pa3oBa-
TEIBHON MPOrpaMMBbl

HanmenoBanue noMemieHuit ajist
MIPOBEICHUS BCEX BHIOB YUEOHOM
JeSITeIBHOCTH, TIPETyCMOTPEHHOM

y4eOHBIM ITAHOM, B TOM YHCIIE TI0-
MEIIEHHS I CAMOCTOSATEIFHON pa-
0O0TBHI, ¢ yKa3aHUEM IIEPEUHS OCHOB-
HOTO 000PYIOBaHUsI, yUeOHO-
HAIJSHBIX TOCOOMIA

M MCIIOJIb3YEMOTO MTPOrPaMMHOTO

obOecrieueHUs

Anpec (MECTOTONIOKEHHE) TTOMEIEHUI
JUTS TIPOBEJICHHS BCEX BU/IOB yUeOHOM
JIESATEIbHOCTH, MPETYyCMOTPEHHO
yueOHBIM [UIAHOM (B CIydae peann3a-
1K 00pa30BaTEIbHON MPOrPaMMBbI B
ceTeBoi opMe JOMONHUTENBHO yKa-
3bIBACTCS HAMMCHOBAHWE OpTraHU3aluu,
C KOTOPOI#i 3aK/II0YEH JI0TOBOP)

Heoprannueckast xumus

ITomemenue Ne412 300,

nocasouHblx Mect — 144;
mwiomans — 131,7 KB.M;
yuebHass ayauropus Ui

IIPOBEACHUSL 3aHATHU JICK-
LIMOHHOTO THUMA, 3aHATUMN
CEMUHApPCKOr0 THIIA, KYyp-
COBOIO  IPOECKTUPOBAHUSA
(BBITIOJIHEHHUS KYPCOBBIX
paboT), TpPyNIOBBIX W WH-
JUBHIyaJIbHbIX KOHCYJIbTa-
LU{, TEKYIIEr0 KOHTPOJISA U

IIPOMEKYTOYHOM  arTecTa-
1017078

CIUTUT-CHUCTEMA — 2 IIIT.;
CHELUaJu3UpOBaHHAS  Me-
Ooenp  (yueOHas  JOCKa,
yueOHast MeOeb);
TEXHUYECKHE CpencTBa

oOydeHus, HaOOpbI JEMOH-
CTpallMOHHOTO 000pya0Ba-
HUS W y4eOHO-HarJsITHBIX
nocobuii (HOyTOYK, MpPOEK-

350044, KpacHomapckuii Kpai,
r. Kpacnonap, yn. Kanununa,
13, 3manune y4yeOHOTrO KopIryca
300MHXEHEPHOTO (paKynbTeTa




TOD, IKpaH);
nporpaMMHOe  obecriede-
aue: Windows, Office.

ITomemenune Nel32 300,
mIomaas — 64,6 KB.M;
YyebHast  crneruaIn3upo-
BaHHas JabopaTopus 00-
meit xumuu (kadeapsr xu-
MHH )

nabopaTopHoe 00O0pya0Ba-
HUE

(Mukpockon — 1 mT.;
mkag madoparopubii — 1
IIT.;

neHTpudyra — 3 mr.;);
CHCIMAIM3NUPOBAHHAS ~ MeE-
Oenb(yuebHast Jocka, y4eo-
Has MeOeIb).

ITomemenune Nel33 300,
mwiomangs — 42,7 KB.M;
VYyeOHas  crnenuaiIn3upo-
BaHHas jabopaTopusi JJIeK-
TPOXMMUYECKUX  METOIOB
uccienoBanusi  (kadenps
XUMUH)

nabopaTopHoe 000pyI0Ba-
HUE

(KOHAYKTOMETpP — 2 IIT.;
MOHOMEDP — 2 IIT.;
BCTpsIXUBATENb — | MIT.;
CTeH]l J1abopaTopHbIi — 3
IIT.;

pH-MeTp — 3 1IT.;);
CHeIHAIM3UPOBAHHAS  Me-
Oenb(yueOHast j0cKa, y4deo-
Has MeOeTb).

ITomemenne Ne229 300,
IMOCAaJ0YHBIX MeCT — 25;
miomans — 41,1m?; mome-
IICHUE IS CaMOCTOSITCIIb-
HOU pabOThI 00YJArOIIUXCS.
CIUTUT-CHUCTEMA — | IIT.;
TEXHUYECKHE CpeacTBa
o0OyueHus

(mpoektop — 1 mt.;




aKycTuueckas cucrema — 1
IT.);

JnocTyn K cetu «HTepHETY;
JOCTYyII B DJIEKTPOHHYIO
“H(pOpMaIMOHHO-
o0pa3oBaTelbHYI0  Cpeay
YHUBEPCHUTETA;
CHelHalu3UpOBaHHAsT  Me-
Oenb(yueOHas MmeOen).

ITomemenne Nel27 300,
miomans — 21,5m%; mome-
MICHWE I XpaHCHUS W
npoduIakTUyeckoro  00-
CITy>KHBaHUS y4eOHOro
00opyI0BaHUS.
nabopaTopHoe 000pyI0Ba-
HUE

(o6opynoBanue abopaTop-
Hoe — 1 miT.;

BeChl — 1 mT.;

J103aTOp — 2 IIIT.;
TUCTIILISATOp — | 1mIT.;
KaJIOpUMETP — 2 IIT.;
MeJIbHHUIIA — 3 IIIT.;);
TEXHUYECKHE cpencrTaa
oOy4deHus

(mpuHTEp — 2 1IT.).




