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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOYJIA)

[lenssMu 0cBOCHMSI TUCHUILIMHBI « XUMHUS» SBISIETCS MPUOOpeTeHne o0yJyaroIluMuUcs Teo-
PETUYECKHUX, METOAOJIOIMYECKIX M MPAKTUYECKUX 3HAHUH, (POPMHUPYIOMIUX COBPEMEHHYIO XU-
MHYECKYI0 OCHOBY IJIi OCBOEHHUS NMPO(YUIMPYIOMUX YYEOHBIX TUCLMIUIMH U BBINOJHEHHUS OC-
HOBHBIX HpO(beCCI/IOHaJILHBIX 3aaa4: MMPOBCACHUA arpOHOMUYCCKUX onepaum”l, IMOBBIIICHUA ITPO-
U3BOJICTBA J0OPOKAUECTBEHHBIX IIPOAYKTOB M ChIPbsl PACTUTENBHOIO MPOUCXOKICHUS, OXPAHBI
OKpPY’KaIOIIEeH Cpebl OT 3arpsi3HEHUN U JIp.

2. MECTO JUCIHUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM

MMPOI'PAMMBI

B cooTtBercTBHM C yueO-
HBIM TUIAHOM JIUCIUTUINHA
OTHOCHUTCS K

Craryc JUCHUTUIUHBI

O6ecneunBaromue (Tipe-
HICCTBYIOIIUE) AUCIIUTLIN-
HBI, TPAKTUKU

ObecneunBaemsbie (Toce-
JYIOITUE) TUCIMUIUIAHBI,
NPaKTUKH

OO6s3aTenbHON yacTh 00pa3oBaTEIbLHON MPOTrPAMMBI
0a3oBast

[IkonbpHBIE KypChl GUBNKH, XUMHH.

«Arpoxumusy, «Pu3noaorus 1 OMoOXuMus pactenuity, «buonoru-
yeckasl 3allMTa pacTeHui», « XpaHeHue U nepepadoTka npo yKIuu
pacTteHneBozicTBay», «IlouBoBeaeHNEe ¢ OCHOBaMM reorpaduu nouB»

3. PE3YJIBTATHI OBYYEHHS 1O JUCLUILTHHE (MOY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHWSI KOMIETEHININ)

udp n HauMeHoBaHUE

Howmep(a) pazne-
na(oB) TUCIIU-
TUTMHBI (MOJTYJIS1),
OTBEYAOITIETO(HX)

Manukarop(bl OCTHXKCHUA KOMIICTCHIIUN / IJIaHupye-
A p(B) 2 H PYE™ |sa (dhopMupoBaHue

KOMITETEHIINU MBIE PE3YJIBTAThl 00yUCHUS
JTaHHOTO(BIX) UH-
nukaTopa(oB)
JOCTH)KEHHS
KOMITETCHIINH
OIIK - 1 N-1onk-1

CriocoOeH peraTh TUIMOBbIE |JleMOHCTpHpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTeMaTH-

3a71au¥ MPOPECCUOHANBHON |4ECKUX, €CTECTBEHOHAYYHBIX M o0IenpodeccruoHaib-

JeSITeIbHOCTH Ha OCHOBE HBIX JUCLUIUIMH, HEOOXOAUMBIX IJISl PEIICHNsT TUIIOBBIX

3HAHUI OCHOBHBIX 3aKOHOB (331a4 B 00JacCTH arpOHOMHH, TPOU3BOJICTBA, Iepepa-

MaTeMaTHYECKHX, eCTe- OOTKH U XPaHEHHS CEJIbCKOXO3IHCTBEHHON POIYKIIHH.

CcTBeHHOHay4yHbIX U obme-  |M/-2omnk1

npodeCcCHOHANBHBIX ACITU- |Mcronb3yeT 3HAHMA OCHOBHBIX 3aKOHOB MaTeMaTHue-

IUTHH C TPUMEHEHUEM HH-  [CKUX M €CTECTBEHHBIX HAyK JJIs PEIICHMs CTaHIApPTHBIX BCE

(dbopmanmoHHo-
KOMMYHHKAIIMOHHBIX TEXHO-
JIOTUH

3a7a4 B arpOHOMMH, IIPOU3BOJACTBA, IIEPEPAOOTKH U
XpaHEHUs CEIbCKOXO03IHCTBEHHOM TIPOLYKIIHH.
NA-30mxk-1

[TpuMeHsieT MHPOPMALMOHHO-KOMMYHUKALMOHHBIE

TEXHOJIOTHH B PEIICHUH THIIOBBIX 3a7a4 B 001acTH ar-
POHOMUH, TPOU3BOACTBA, IEPEPAOOTKH U XPAaHEHHS
CEJIbCKOXO3SIMCTBEHHOM MPOTYKIIMH




4. CTPYKTYPA U COAEPKAHUE JUCUUILIMHBI (MOLYJIS)

4.1.

Conep:kanue TUCHUILIHHBI (MO1YJIA)

4.1.1. Ounasn gpopma:

Buner yaeOHbIX 3aHITHH U
TPYJOEMKOCTb, Yac. x [pumeHs-
ool o 5 % eMBbIC aK-
No § S = E E = TUBHBIE U
i Temsl 3aHATHI = 82l & |88 = HMHTEpaK-
2 |£ES| § 1588 g THBHbIE
= % =S| & |5 & S |TexHOMoOrnM
=) 15, E % 2 00y4eHus
o

1. BBenenne. OcHOBHBIE 3aKOHBI M NOHATHSI XUMMH

1.1. 2 1 2 |KILYO, |Cemunap.
Omnpenenenre XUMHUH, Kak HayKu. XUMHUYeCKHe T.9 CaMoCTOS-
SBJICHNSI U TPOLECCHI, KaK MPOSBICHUE XUMU- TenLHAS
YECKOTO JBIKEHHS MaTepuu. XUMHYECKHUMA pabota ¢
XapakTep OMOJIOTHUECKHX 3aKOHOB. OCHOBHBIE JHTEpaTy-
MOHATHS: MOJb, MOJSIpHas Macca, MOJISIPHBIN poii.
00beM razon, Uucno ABoraapo.

2. Teopus 3J1eKTPOJUTHYECKOI IUCCONUALNH

2.1. |Knaccel anexktponutoB. PacopocTpanenue 10 [KJL, YO. |Cemunap.
3JICKTPOJIUTOB B OMOJIOTHYECKUX O0BEKTaX. TO Camocros-
Jlucconuarys cojieil 1 KUCIOT B MouBe. Teo- TebHAs
PHSL BIIEKTPOJINTHYECKON Tucconranuu. Pospb pabora c
THpATaIii HOHOB B OMOJIOTUYECKUX CHCTe- JTUTEepaTy-
Max. CuiibHBIE U clla0ble DIICKTPOIUTEI. poil.

3.KuHeTHKa XMMHYECKHX IIPOLIECCOB.

3.1. |OcHOBHBIC TOHATHUS XUMHUYECKOM KHHETUKH. VO.K, CemuHap.
CKOpOCTh XUMHUYECKHUX PEAKINil. 3aKOH JeHi- KL CamocTost-
cTBUs Macc. DaKTOPbI, BIUSIONINE HA CKO- T.9 TeJIbHas
pPOCTb XMMHYECKOH peakiyy. 3akoH BaHT- pabora c
lodda. Ilpumenenne npasuna Bant-I'odda JTUTEepaTy-
JUTSL IPOTHO3UPOBAHHOTO XPaHEHUS IPOIYKTOB | 2 1 6 poil.
nuTaHus. BiausiHue Temneparypsl Ha CKOpPOCTh
Ouosoruueckux npoueccoB. PoToxuMHIECKHE
peaknuu. doTrocuHTE3 B OMOTOTHUECKUX CH-
cremax. Katanuz. depmMeHThI, Kak KaTaau3aTo-

PBl OMOXMMHYECKHX MPOLIECCOB.

3.2. | Xumnueckoe paBHoBecue. KoHcTanTa paBHO- ,YO. CeMuHap.
Becus. CMelIeHne XuMHUIeCKOTO paBHOBECHSL. T, D Camocros-
[Ipunnun Jle-lllatense. 1 4 TeJbHas

pabora c
JTUTepaTy-
poii.

4. PactBOpBI

4.1. |I[chepCHHe cucteMsl. [loHsTHE 0 KOITOHI- 2 | 2 | 1 | 5 |YO KP. | CemuHap.




HBIX M HICTUHHBIX pacTBopax. TemnoTa pacTBo- BJIP Camocros-
penus. CompBatel. ['unpatel. Teopus pacTBo- TS TenmbHas
poB. CriocoObI BeIpaKeHHsI KOHLIEHTPALIUHU pac- pabora c
TBOPOB. PacTBOPUMOCTB TBEPABIX, JKUAKHUX U JUTEpaTy-
ra3000pa3HBIX BEIICCTB. poii.

4.2.|KommraTuBHBIC CBOMCTBA PACTBOPOB HEDJICK- 2 2 6 |YO, BJIP |Cemunap.
TpoauToB. 3akoHb! Paynsa. Ocmoc. OcmoTnye- T,9 Camocros-
cKoe JlaBieHue. Poinp ocMoTHYecKkoro fgasie- TeNbHAs
HUS B OMOIIOTHYECKHX cucTeMax. Typrop. pabora ¢
IImasmomnu3. Posb BOTHBIX pacTBOPOB B OHOJIO- JTEpaTy-
rudeckux cucremax. CBoicTBa pacTBOPOB poil.
JIEKTPOJIUTOB.

4.3. \IIporonmuTHyeckoe paBHOBECHE B Bozie. Bomo- 2 2 6 |K,BJIP |Cemunap.
poaHbIN TIoka3atens. Biousaue pH - cpenst u T,¥0.32 |CamocTos-
MOHHOH CHJIBI pacTBOpa Ha OMOXUMHUYECKHE TeNbHAas
nporiecchl. 'uaponms comnelt. CTeneHs U KOH- pabora ¢
CTaHTa ruxposnsa. ' uagponutuyeckue npouec- JIUTEpaTy-
CBI B JKHBOM OpraHH3Me. pOIL.

5. Ctpoenue atoma. Ilepuoauueckuii 3axon /.M. Menjaeneena.

5.1.|Ilepuoanueckuii 3akon 1. . Menzaeneesa u 2 2 6 |YO,KJL, |Cemunap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOMN BJIP Camocros-
Mozenu aroma. CBoiicTBa aTOMOB 3JIEMEHTOB TO TEJIbHAs
(pamuyc, sHEepTHs MOHM3ALINH, SHEPTHUS CPOJI- pabora ¢
CTBa K DJIEKTPOHY, JJIEKTPOOTPULATEIBHOCTD). JUTEpaTy-

poii.

5.2. [Ipupona xuMu4yeckon cBs3U. MeTos BaJeHT- 2 12 |KJI, BJIP |Cemunap.
HBIX CBsi3eH. [ mOpuan3anms aToMHBIX opOuTa- T, Camocros-
neit u reomeTprudeckas GopMyra MOJIEKYIIbI. C) TeJbHAas
«Curma» u « ITn » cBsa3u. Monnas cBs3s. Ko- pabota ¢
BaJICHTHAA CBs3b. [JyInHa, S3HEPrusi, NOISPHOCTD JIUTEpaTY-
cBsi3u. BonopoaHas cBs3b. buonoruueckoe poil.
3Ha4YeHHE U POJIb BOJOPOAHOM CBSI3H.

6. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIINU

6.1.|OnexkTpoHHas Teopus OKHUCIIUTENBHO-| 2 2 8 |KIBJIP |Cemunap.
BOCCTAHOBUTENBHBIX peakuuid. Baxuelmue T.D CamocTost-
OKHUCIIUTENH, BOCCTaHOBUTENH. OKUCIUTENHHO- TeNbHAs
BOCCTaHOBUTENbHOE paBHOBecue. OKHCIH- pabora ¢
TEJIbHO-BOCCTAHOBUTEIIbHBIC TIOTEHLIUAIIBI. JUTEpaTy-

poii.

7. Oprannyeckue coequHeHUs
[TonunenTtuas! 1 6enku. PacnpoctpaHeHue B
npupojie. OOpa3oBaHre U3 AMUHOKHUCIIOT. CemMuHap.
Crpoenue u coctaB. CTpykTypa 6enka. Kaue- CamocTos-

71 CTBEHHbIE peakuuu. OU3ndecKkue u XumMuye- 1 6 KJI, BJIP |renpHas
ckue cBoiicTBa OenkoB. OcaxaeHue, H303JIeK- T YO.D [|paborac
Tpudeckas Touka. KucnorHslil u ¢pepmenTa- nuTepaTy-
TUBHBINA rUApoan3. [[poOneMbl neKycCTBEHHON poii.
MTUIIH.

CemuHap.
Kupsl. Pactipoctpanenue B mpupoae. O6paszo- CamocTos-
- o [paHue. Crpoenue u coctaB. CTpyKTypa >KHpOB. 5 1 6 YO. BJIP [renbHas
" |KauecTBeHHbIe peakiuu. PU3ndecKre U XUMH- T O pabora c
UECKHE CBOMCTBA. uTepary-

poii.




YraeBoabl. Pacnipoctpanenue B npupoae. O6-
7 3 [PasoBanue. Crpoenmne u coctaB. CTpyKTypa
" |yrneBoaoB. KauectBeHHble peakiiuu. Ouzude-
CKHE U XUMUYECKHE CBOMCTBA
8. Xumus S -,P-, d- 3;ieMeHTOB (KauecTBEeHHbIH aHAIN3)
CemuHAp.
o CamocTosi-
[IpenMeT 1 3aa9u aHATUTUIECKON XMMHH.
8.1. [Xumus S -,P-, d- ameMeHTOB, OHOJIOTHYECKOE BJIP,YO TCIbHAA
3HaUCHNE, XUMHYCCKHE CBOMCTBA. P.D pabora c
muTepary-
pOIA.
9. MeToabl KOJIUYECTBEHHOT0 AaHAIN3A
[IpeaMeT U 3aa4n aHATUTUICCKON XUMUU.
Poib 1 3HaUeHUE €€ B CEIBCKOM XO35MCTBE.
CoBpeMeHHBIC TPeOOBaHMS K CEITbCKO- BJIP.VO
9.1 [xo3siicTBeHHOMY aHanu3y. TUTpUMETpHUYECKHE P9 ’
MeTO1bI. MeTO/IbI KUCIIOTHO-OCHOBHOT'O THTPO- '
BaHUS. MeTOIbI OKUCHTEIHHO— BOCCTAHOBH-
TEILHOTO TUTPOBaHUA. KoMIuiekcoHOMEeTpHSL.
4.1.2. 3aounan gpopma:
Bupl y4eOHbBIX 3aHATHH U
TPYJOEMKOCTb, 4ac. % Ipumens-
ool o 5 = eMBbIC aK-
No 5 S = E E = TUBHBIC U
i TeMmel 3aHATHI = 82| & |88 = HHTEPAK-
g | £¢ g 58 g TUBHBIC
= % = & | 5 & S |rexHomornu
£S E % & 00yueHus
o
3. Beeaenue. OcHOBHBIC 32aKOHBI H MOHATHSA
1.1. KILYO, |Cemunap.
OmnpefeneHne XUMHAA, KaK HAyKu. XUMAYECKHUE T.9 CaMoCTOsi-
SIBJICHUSI U TIPOIIECCHI, KaK TPOSBICHUE XUMH- TennHas
YECKOTO JBIKGHUS MaTepud. XHUMHYECKUI pabota ¢
XapakTep OMOJIOTHYECKUX 3aKOHOB. OCHOBHBIE TUTEpaTy-
MOHATHUS: MOJIb, MOJISIPHAs Macca, MOJISIPHBIN pOit.
06beM razos, Unciao ABoraapo.
OxBuBaNeHT. MoIsipHast Macca SKBUBAJICHTA.
3aKkoH 3KBUBaJICHTOB. [IposiBIeHNE 3aKOHA IK-
BUBAJICHTHBIX OTHOILICHUI B )KHBOM OpraHH3-
Me.
2. DHeprusi XMMHYECKHX IPOLIECCOB.
2.1.|BHyTpeHHsAa sHeprusl. DHTAIbMUSA. DHTPOIHSL. KJI, YO. |Cemunap.
CroOoxanas saeprus. akToOpsI, OIPEILIIIO- TO Camocros-
i€ HAIPABJICHHS] XUMHYECKUX PEaKIUi. TeJIbHAs
pabora c
JTUTEPATy-
poil.
3.KuHeTHKa XMMHYECKHX MPOLIECCOB.
3.1.|OcHoOBHBIEC NOHATHS XUMHUYECKONH KHHETHKH. VO,K, CemuHap.
CKOpOCTh XMMHUYECKHX PEaKITnii. 3aKOH Jeii- KJI. CamocTost-




ctBusa Macc. Koncranra ckopoctu. Moneky- T.9 TeJbHAas
JSIPHOCTH peakiuu. PakTopbl, BIUAIOLINE Ha pabora c
CKOPOCTb XMMHUYECKOH peakuuu. 3akoH BaHT- JIUTEpaTy-
Tododa. [Ipumenenune npasuna Bant-I'opda poii.

IUIs1 IPOTHO3UPOBAHHOT'O XPaHEHUs! IPOAYKTOB

nuTaHus. BausiHue Temneparypsl Ha CKOpPOCTh

Ouonoruueckux npoueccoB. DoroxumMmuyeckue

peaknuu. PoTrocuHTE3 B OMOTOTHUECKUX CH-

cremax. Katanuz. ®epMeHThI, Kak KaTajlu3aTo-

pBl OMOXUMHYECKHX MPOIIECCOB.

3.2. | Xumnueckoe paBHoBecue. KoHcTanTa paBHO- ,YO. CemuHap.
Becws. CMeIeHne XUMIIECKOTO PAaBHOBECHS. T, D Camocros-
ITpunnun Jle-Illatense. TeJbHAas

pabota ¢
JUTEpaTy-
poi.

4. PacTBOpBI

4.1. |AucnepcHele cuctembl. [loHaTHEe 0 KOJIOU - 1 YO KP. | Cemunap.
HBIX U UCTUHHBIX pacTBopax. Termiora pacTBo- BJIP Camocros-
penus. ConbBathl. ['unpatsl. Teopus pactBo- T3 TeJbHAas
poB. Coco0b! BEIpaKEHUS! KOHIICHTPAIIUH pac- pabora c
TBOpOB. PacTBOPUMOCTH TBEPABIX, JKUAKHUX U JUTEpaTy-
ra3000pa3HbIX BEIIECTB. POWA.

4.2.|KonnuraTuBHbIE CBOMCTBA PACTBOPOB HEAJIEK- 1 YO, BJIP |Cemunap.
TpoauToB. 3akoHb! Paynsa. Ocmoc. OcmoTrye- T,9 Camocros-
cKoe JlaBjeHue. Poip ocMoTHYeCcKOoro JgaBie- TeJIbHas
HUS B OMOIIOTHYECKHX cucTeMax. Typrop. pabora ¢
[Tnazmonu3. Posib BOJHBIX pacTBOPOB B OHOJIO- JuTepary-
ruyeckux cucremax. CBoiicTBa pacTBOPOB poil.
3NEeKTPOIUTOB. TeopHst 3TEKTPOTUTHUECKOM
aucconuanyy. Ponb rugpaTanuy HOHOB B OHO-
noruyeckux cucreMax. CUIbHBIC H clladble
a51eKTposInThl. CTENeHb AUCCOUALNH; KOH-
cTaHTa aucconnanyu. 3akoH OcTBanbpia.

4.3. \[Iporonutuyueckoe paBHOBECHE B Bojie. Bomo- 1 K, BJIP |Cemunap.
pOIHBIN TIOKa3aTensb. Biousaue pH - cpenst u T,¥0.35 |CamocTtos-
MOHHOH CHJIBI pacTBOpa Ha OMOXUMHUYECKHE TeNbHas
npoueccsl. ['uaponus coneil. CreneHs U KOH- pabora ¢
cTaHTa rujapoiusa. ['uaponurndyeckue npoec- JTUTepaTy-
CBl B JKHBOM OpraHH3Me. poi.

5. Ctpoenne atoma. llepuoguyeckuii 3akon JI.1. MenneJieeBa.

5.1.|OCHOBHEIE ITOJIOKCHUS U MOHATHS KBAHTOBOM 1 YO, KJI, |Cemunap.
MEXaHHUKH. DJIEKTPOHHOE 00J1aK0. XapaKTepu- BJIP Camocros-
CTHKa YHEPreTHYECKOT0 COCTOSIHUS 3JIEKTPOHA TO TeNbHas
KBaHTOBBIMHU uncyiaMu. [lpuHImn HanmeHbpen pabora ¢
suepruu. [Ipasuio Kieukockoro. [Tpuaiun JIUTEPATY-
[Maymu. I[IpaBuio ['ynna. DnexkTpoHHBIE U poil.
3JIEKTPOHHO-Tpaduueckre GopMyIbl AaTOMOB.

5.2.|llepuoanueckuii 3akon 1. . Menzaeneesa u KJIL, BJIP |Cemunap.
€ro TPaKTOBKAa B CBETE KBAHTO-MEXaHIUIECKO T, Camocros-
Mopenu aroma. CBOHCTBa aTOMOB 3JIEMEHTOB C) TeNbHas
(paanyc, SHEPrHUsl HOHU3ALMH, SHEPTHSI CPOA- pabora ¢
CTBA K DJIEKTPOHY, JIEKTPOOTPHUIIATETHFHOCTH ). JTUTepaTy-

poii.
5.3.|IIpupoaa xumMudeckoil cBsizu. MeTon BaJieHT- YO, BJIP |Cemunap.




HBIX cBsi3el. [ mOpuan3anus aTOMHBIX OpOHTa- T.9 Camocros-
Jiei U reoMeTprueckas (hopMysia MOJICKYIIbI. TeJIbHAS
«Curma» u « I1u » cBsa3u. Monnas ces3b. Ko- pabota ¢
BaJICHTHAs CBs3b. [inHa, SHEPTHs, NOJISAPHOCTD JUTEpaTy-
cBsi3u. BojpopoaHas cBs3b. buonornueckoe poii.
3HaYEHHUE U POJIHh BOZOPOIHOM CBSI3H.
6. OKHCJINTETbHO-BOCCTAHOBHTEIbHbBIE PeaKINHU
6.1.|DnexkTpoHHas Teopus OKUCIIUTEIIBHO- 6 |KIIBJIP |Cemunap.
BOCCTAHOBHUTENBHBIX peaknui. BakHewmme T.5 Camocros-
OKHCIIATENH, BOCCTaHOBHUTENH. OKUCIHTETHHO- TeJTbHAas
BOCCTAaHOBUTEJbHBIM  SKBHBalIeHT. OKuUCIu- pabora ¢
TEIHHO-BOCCTAHOBUTENBHBIE PEAKIHH B )KHBOM TUTEepaTy-
opranmsme. lloHATHE 0 OHMOXWMHYECKHX poii.
PEIOKCUCTEMAX.
6.2. |OKHCIUTENBEHO-BOCCTAHOBUTEIHHOE PAaBHOBE- 6 |KJI, BJIP
cue. OKHCITUTENTFHO-BOCCTAHOBUTEIHHBIE TIO- T.9
TEHITHAIIBI.
7. KoMiuiekcHbIe cOeJUHEeHHUS
KoopanHanmoHHas TEOPHS CTPOSHUS KOM-
MJIEKCHBIX coennHennii Bepuepa. Onpenerne-
HUE MTOHSATHH: KOMIUICKCHBIE COSANHEHHUS, TIeH-
. Cemunap.
TpabHBINA aTOM, JIMTAH/IBI, KOOPAWHAIMOHHOE CamocTos
Y1CII0, BHYTPECHHSIS, BHEIIHSS cepa. BHovno- KJL BJIP |rensnas
7.1. [ruueckast posib KOMIUIEKCHBIX COETUHEHUH. 10
["'eMorI00MH 1 XJIOPOPIILT KaK KOMILIEKCHBIC TY0.5  ppadorac
coenuHeHNs. OCOOEHHOCTH MPUCOCTNHEHHS uTepaty-
KHCJIOPOJIa K HOHY Kelle3a B FeMOTII00HHE. PO
[lorsiTHe 0 OMOHEOPTaHNIECKNX COCTUHEHHSX,
WX POJIb B OpraHU3ME.
8. Bydepnbie pacTBOpbI
CemuHap.
[IpoTonuTHaeckoe paBHOBECHE B Oy(hepHBIX CamocTos-
g 1 [cucTemax. Pacuer pH B OydepHbIX pacTBOpax. ] YO. BJIP [renpHas
""" |bydepnas emxocTs. buonornueckas poss Oy- T O pabota c
(hepHBIX CUCTEM. muTepary-
[pOH.
9. Xumus S -,P-, d- 3JieMeHTOB (KaueCTBEeHHBIIT aHAJIN3)
CemMuHap.
. CamocTos-
[Ipemmer u 3a1a4n aHATMTHYECKOW XHUMUH.
9.1. | Xumus S -,P-, d- smeMeHTOB, OMOIOTHIECKOE 8 |BJIP,YO Te/bHad
3HAYCHUE, XUMUYECKHIE CBOMCTBA. P. D pabora ¢
muTepary-
pOIi.
10. MeToabI KOJHYECTBEHHOT0 AaHAJIN3a
[TpeaMeT 1 3a/1a9M aHATUTHIECKOW XUMHH.
Poub 1 3HaueHHE e€ B CEITBCKOM XO3SICTBE.
CoBpeMeHHBbIE TPeOOBaHMUS K CEIIBCKO- BJIP.YO
10.1[xo3siicTBeHHOMY aHaNMM3y. TUTPUMETPUUECKHE 8 P ’

MCTOIbI. MeTO,I[BI KHCJIOTHO-OCHOBHOI'O TUTPO-
BaHM. MCTOI[BI OKHCHUTECIIPHO— BOCCTAHOBHU-
TCJIIBHOI'O TUTPOBAHUA. KOMHHCKCOHOMeTpI/IH.




* YkaszpiBaetcs hopma koHTpoirst. Hanmpumep: YO — yerasiit onpoc, K — komnoksuym, T — TecTupoBanue,
P — pedepar, J| — noknazn, K3 — ketic-3aaaya.

4.2.1. Ounasn gpopma:

N 1 xypc 2 Kypc 3 Kypc 4 xypc
Bun sansrai 1 cem. |2 cem. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 ceMm. | 8 cem.
Jlexmun 18
JlaboparopHble 18
[IpakTnueckue 18

HTtoro koHTakTHOH paboTel| 54

CamocrosiTenpHas padora | 90

Popma KOHTPOIIS 3

4.2.2. 3aounan popma:

N 1 xkypc 2 Kypc 3 Kypc 4 xypc
B sansira 1 cem. |2 ceM. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 cem. |8 cem.

Jlexmun 6
JlaGopaTopHbie 8
[TpakTHueckue 4
HToro KOHTaKTHOH PabOTHI 18

CaMocTosiTeNbHas padorta 126
dopma KOHTPOJIS C)

5. OPTAHU3AIUA U YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJIbHOM PABOTBI OBYYAIOIIUXCA IO JUCHUILIMHE (MOJY.JIIO)

5.1. Conep:xaHue caMOCTOATEIbHON PadOTHI N0 AMCUHUILIHHE (MOTYJIIO)

TeMbl, BBIHOCMMbIE HA CAMOCTOSITEILHYIO POPAGOTKY:

l.
2.

Nk w

*

11.
12.

13.

14.

Omnpenenenue npeaMera XUMUU. XUMUUECKOE €IMHCTBO MHPA.

@aKkTOop SKBUBAJICHTHOCTH, MOJISIPHAs Macca HSKBUBAJICHTA, 3aKOH COXPAHEHUS MAacChl,
MOCTOSTHCTBA COCTaBa, 3aKOH 3KBUBAJIEHTHBIX OTHOIIEHUN

OCHOBHBIE OHATHS XUMUUYECKONH TEPMOJUHAMUKN. BUIbI cuCTeM U (YHKLIUU COCTOSIHUS.
[TepBoe Ha4anO TEPMOAMHAMUKY U €TO CIE/ICTBHUA..

OHTanenus, TerioBoi 3gdexr, 3akoH ['ecca.

Bropoe Hauano TepMoAMHAMMKY, IOHATHE 00 SHTPOIUHU U CBOOOIHO sHepruu ['ndodca.
Cpenssis 1 UICTHHHAs CKOPOCTb XMMHUYECKON peakiuu. DakTopsl, BAMSIOIINE Ha CKOPOCTh
peakuuu. 3aKOH JEHCTBYIOIIMX Macc JUIsl JJEMEHTAPHOM CTaJuM XUMHUYECKOW PEaKIUH.
[TpaBuiio Bant-I'odda, ypaBuenue Appennyca. KoHcTaHTa CKOPOCTH peakiMH.

Karanu3s. Buapsl katanusa, MEXaHU3M KaTaIUTUYECKOTO IEHCTBUS.

XUMUYECKOE paBHOBECHE. JIMHAMUUECKUI XapaKTeEP XUMUYECKOTO PABHOBECHSL.

. HpI/I‘II/IHH O6pa30BaHI/IH pacTBOPOB. du3znyeckue U XUMHYSCKHUE CHJIIBI O6y0HaBHI/IBaIOH_[I/Ie

oOpa3oBanue pactBopoB. ConpBaTanus U ruapatanus. Ousnko-xumudeckas Teopust odpa-
30BaHus pactBopoB JI.M1.Menneneesa.

CniocoObl BbIpa)keHUsI KOHIIEHTPALUU PacTBOPOB.

Teopust 2MEKTPOTUTHUECKON AUCCOLAMU AppeHuyca. AKTUBHOCTb, HOHHAs CHJIa pacTBO-
pa. 3akoH pazbaBnenust OCTBaIbIA.

pH u pOH pactBopoB. bydepnas emxocts 6ydhepHbix pacTBopoB. Posib OyepHbIX crcteM B
OMOJIOTHYECKHUX MPOIIeCccax.

AToMHO-MONIeKyIsipHOe yueHne. COBpeMeHHOe MPECTaBIeHUE O CTPOEHUH aTOMa C TOUYKH
3peHHs KBAaHTOBOW TeopwH. KBaHTOBBIE 4HCIla, SHEPTETHUECKHE YPOBHU M TIOTYPOBHHU
aToma, aromHble opOutanu. [IpuHuun MuHUManbHOW 3Hepruu. [IpaBuno KieukxoBckoro.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

[Tpunmun IMaynu. Ilpasuno I'yaaa. [lepuoanyHOCTh MI3MEHEHHUSI CBOMCTB aTOMOB: pajauyca,
SHEPTUU UOHU3AINH, CPOJICTBA K AJIEKTPOHY, JIEKTPOOTPULIATETLHOCTH.

[Tpupona xumuueckoit csizu Teopus 00pa3oBaHUs KOBAJCHTHOM CBSI3U: METOJ BaJCHTHBIX
CBsI3€H, TeOpusl THOPUIM3AIMY U aTOMHBIX opOuTaneil. KpaTHOCTh U MONSPHOCTD KOBAJICHT-
HOU cBsizu. MoHHas cBsA3b, mpupoja oOpa3oBaHUS W CBOMCTBA. MeTayuiMyeckas CBSI3b.
MeKMOoneKyIJIsIpHOE B3aUMOICHCTBUE, BOJOPOJHAS CBA3b.

CrpykTypa NnepuouYecKord CUCTEMBI 31eMeHTOB. [Ipupora nepuoauyHOCTH CBOMCTB 3iie-
MEHTOB.

OBP. Dnexkrponnas teopusi OBP. CrangapTHbII OKHCIMTEILHO-BOCCTAHOBUTEIbHBINA TO-
teHuuan. YpasHenue Hepucra. Poas OBP B mouBax u pacTUTENbHBIX KIETKAX.

VY CTOMYMBOCTh KOMIUIEKCHBIX COEMHEHUN B pacTBOpax. XeJaThl, BHYTPUKOMILIEKCHBIE CO-
eauHeHus. DakTopel, BIUSIONINE HA YCTOMYMBOCTh KOMIUIEKCHBIX COCJMHEHHUI B pacTBO-
pax.

Xumus S- 37€MEeHTOB: BOAOPO, 3ieMeHThl [A-, [IA- moarpynnsl oOiue cBoiicTBa. Xumus
P-anementos. I1IA-, IVA-, VA- noarpymnmsl obmiue cBoiictBa. Xumus d—anemenToB. O0mue
CBOMCTBA U OCOOCHHOCTHU MEPEXOTHBIX METAJIIOB.

[IpeameT u 3a1aun aHATMTUYECKONW XUMHUU B CEIbCKOXO35MCTBEHHOM IPOM3BOJACTBE. Poiib

AQHAJMTUYECKON XUMHUHU B OXpaHe OKpy»Karomien cpenbl. [TousaTrs 00 3K0JI0rH4ecKoM MOHH-
TOPUHIE U MPEAETBHO JOMYCTUMbIX KOHUECHTPALMIX.

[TorsiTHst 00 aHATUTHYECKOM CUTHAJIC M aHATUTHYECKOHN peakiuu. OCOOCHHOCTH aHAUTH-
YECKUX CHTHAIOB B THTPUMETPUICCKOM, IMOTCHIIMOMETPUIECKOM M (OTOMETPHUECKOM Me-
TOAAX aHaIU3a.

Craructuueckast 06paboTka pe3ynpTaToB aHanu3a. OleHKa NMPaBUIBHOCTUA PE3yJbTaTOB B
aHanuTH4eckoil xumun. Kpurepuii BOCIpon3BOAMMOCTH pe3yJibTaToB. Buibl morpemnocrei
aHaiau3a.

Knaccudukanus meronoB ananuza. KoiaumdecTBeHHBIH aHann3. XUMHUECKUE U UHCTPYMEH-
TaJIbHbIE METOJIbI aHanu3a. MHCTpyMeHTanm3anus Kak riaBHbIA IyTh Pa3BUTHS AaHAIUTHYE-
cKoi xumuu. Be16op MeTonna aHanusa.

TpebGoBanusi, MpeabsIBIsEMbIE K PEAKIIUAM B TUTPUMETPUYECKOM aHanuze. M3meputenbHas
nocyna. CriocoObl BRIPAKEHHSI COCTaBa PACTBOPOB M BBIUMCIECHUE B PA3IUYHBIX METOJAX
TUTPUMETPUYECKOTO aHanu3a. TurpoBaHue. Touka SKBHBAJIEHTHOCTM U KOHEYHAs TOYKA
tuTpoBaHusA. CTaHAAPTHBIE U CTaHJIAPTU3UPOBAHHBIE PacTBOpHI. [lepBUUHbBIE CTaHIAPTHI U
TpeOoBaHUs, MpeabsBisieMble K HUM. DukcaHanbl. BTopuuHble (CTaHAAPTU3UPOBAHHEIC)
pacTBOpbl. TOUHOCTH TUTPUMETPUUYECKOTO aHaIM3a. FICTOYHUKHN NTOTPEIIHOCTEM.
Tutpumerpuueckuii ananu3. CymHocts Metoaa. [Ipsimoe u obpaTHOe TUTpPOBaHUE, TUTPO-
BAHUE 3aMECTUTEIA. MEeTOIbl TUTPUMETPUUECKOTO AaHAIN3A.

Kucnorno-ocHoBHOe paBHOBecue. [Iporonuthueckas Teopusi KUCIOT U OcHOBaHui. Kon-
CTaHTBI KUCJIOTHOCTA U OCHOBHOCTH, MOHHOE MPOU3BEJICHHE pacTBopuTena. Benmnunna pH
KaK YCJIOBHE MPOBEJCHHs aHATUTHUECKUX peakiuii. bydepHbie pacTBOpbI, UX HCIOIH30BA-
HUE B AHAJIMTUYECKON XUMHU. ['Maposn3 coiiel, ero poip B aHanuse. GakTopsl, BIUAIOLIUE
Ha TTyOMHY MPOTEKAHUS THAPOTUTHUECKUX PEaAKIIHA.

Kucnorno-ocHoBHOe TUTpoBaHue. CylHOCTh MeTona. [lepBuyHbIe cTaHIapThl ISl pacTBO-
poB KHCIOT U Iienoded. CTaHmapTU3alus pPacTBOPOB KHUCIOT M Ienoyed. Touka He-
TPaJbHOCTH, TOYKA SKBUBAJIEHTHOCTH W KOHEYHAs TOYKa TUTpoBaHWs. Berumcinenue pH B
pa3InYHbie MOMEHTHI TUTPOBAHUS M MOCTPOCHUE KPUBBIX TUTPOBAHHS CHUIIBHBIX U CIIA0BIX
KHUCJIOT M1 OCHOBaHMI. POJb HHAMKATOPOB B METOJE KUCIOTHO-OCHOBHOTO TUTpOBaHud. Teo-



28.

29.

30.

31.

32.

pus nHAMKaTOpoB. MHTEpBan nmepexona okpacku MHAMKaTopa. IlokaszaTens THTpOBaHUS WUH-
nukaTtopa. PacpoctpaneHHble HHIMKATOPBl. BBIOOp MHAMKATOPA U1 yCTAaHOBICHUS KOHEU-
HOM TOYKM TUTpOBaHUA. OMMOKY TUTPOBAHUS

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM U UX IPUMEHEHHE B aHanu3e. OCHOBHBIE He-
OpraHMYECKUE U OPraHUYECKUE OKUCIUTENN U BOCCTAHOBUTEIM, UCIOJIb3YEMbBIE B aHAJIU3E.
KonuuecTBeHHass XapaKTEpUCTHKA IOJHOTHI  IPOTEKAHHUS  OKHUCIUTEIBHO-BOCCTAHO-
BUTENIbHBIX peakiuil. Biausuue pH, xomiiekcooOpa3oBaHus v, oOpa3oBaHMUs OCAIKOB Ha
riIyOuHy UX npoTekaHus. Vcronb30BaHNe peakluii OKMCIEHNA-BOCCTAaHOBJICHHUS.
OKHCIUTENIBHO-BOCCTAHOBUTEILHOE TUTPOBaHKUE. MeTObl aHanu3a: epMaHraHaTOMETpPHS,
fionomeTpus, auMxpomaromerpus. llepmanramatomerpus.  Momomerpus. HupukaTopsl,
NpUMEHSIEMbIE B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJAaX: CHeIM(PUISCKHE U OKUCIIH-
TEJbHO-BOCCTAHOBUTEIIbHBIE.

KomuiekcHble coeTMHEHUsT U OpraHuyeckue peareHTbl. CBONCTBA KOMIUIEKCHBIX COEIMHE-
HUH, UCHONb3yeMble B aHATUTHYECKOW XHMMHUH. VICHosab30BaHHE KOMIIJIEKCOOOPAa30BaHUS
JUIsL ONIpEENICHUs, MAaCKUPOBaHUS MOHOB, JJIsl PACTBOPEHUS OCAIKOB, JJI U3MEHEHUS I10-
TeHIManza 1 Ap. OCOOEHHOCTH KOMILIEKCOOOpa3yoIuX OpraHMYecKuX peareHToB. OCHOB-
HbIE HAlpaBJICHHUS HCIOJIb30BAaHUS OPraHUYECKMX PpEarcHTOB B XMMHMYECKOM aHaJIM3E,
HauboJee pacnpoCTpaHEHHbIE XMMUUECKHUE PEAreHTHI.

Kommnexconomerpuueckoe TutpoBanue. Komrekconsl. OOmiye cBoicTBa KOMIUIEKCOHA-
toB. Ucnonbs3oBanne komruiekcona-I1l. Xenatomerpus. Unaukaropsl. Onpenenenue oomen
YKECTKOCTU BOJBI.

HNHcTpyMeHTanbHbIE METOABI aHaIM3a. MeTOoAbI 3JIEKTPOXUMHUYECKOT0, CIIEKTPAIbHOTO0, (o-
TOMeTpHUyecKoro aHanusa. CrieKrpooToMeTpus U KOJIopuMeTpusi, ux ocodeHnoctu. [Ipun-
LUNHAJIbHBIE CXEMBbl YCTPOUCTBA crieKTpodoTomMeTpa u poTokonopumerpa. CrnocoObl MOHO-
xpomaruzanuu csera. OCHOBBI CHEKTPOPOTOMETPUYECKOI0. aHaiIM3a pacTBOpoB. UyBCTBU-
TeJIbHOCTh MeToza. CrocoObl oIpeiesieHus] KOHLIEHTPAlul BellecTBa — rpaduyeckue u
pacuetHblie. O6s1acTH NPUMEHEHUs CIEKTPO(YOTOMETPUN U KOJIOPUMETPHH.

5.2. KonTpoab caMocTOATeIbHOI padoThI

OreHka pe3yJbTaTOB CaMOCTOATENbHOM paboThl OpraHU3yeTcsl CaelyroIuM 00pa3oM:
- mpopaboTka yueOHOro Marepuana (1Mo KOHCIEeKTaM, yueOHOW M HaydyHOU JuTeparype, ek

TPOHHBIX YUEOHBIX PECYPCOB);

- U3YUYCHUC TEM TCOPCTHUYCCKOI'0 KypcCa, 3alllIaHUPOBAHHBIX OJId CaMOCTOATCIIBHOTIO OCBOC-

HUS;

- HaIlIMCaHUue pe(bepaTOB M BBICTYIUJICHHA C JOKJIaJaMH Ha MMPAKTUYCCKUX 3aHATUAX.
- TECTOBBIE OMPOCHI (TPOMEKYTOUHBIE)

- BBITIOJTHEHHE KOHTPOJIBHBIX pabOT, YCTHBIE OMPOCHI, KOJIJIOKBUYMBI,

- 3aI[UTa OTYETOB MO Ja0OPaTOPHBIM paboTam.

- BRICTYTUICHHE U 3alIuTa pedepara

- cIaya dK3aMeHa.

5.3. YueOHo-MeTOAUYECKOE OOeclieueHHe CAMOCTOATEIbLHOH padoThI



[Ipy BBINOJHEHUH CaMOCTOSITEIILHOW pabOTHl PEKOMEHIYETCS HCIOJIb30BaTh OCHOBHYIO U
JOTIOTHUTEIBHYIO JIUTEPATYyPy, METOIUYECKUE YKa3aHUs U pa3paboTKu Kadeaphl, a Tak xKe
WHTEpHET-pecypchl (cM.11.6.1. — 6.6).

6. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JIUC-
HOUIIVIMHBI MOAYJIS)
6.1. OcHoBHas1 yyeOHasi IUTepaTypa, HEOOX0AMMAs IJIsl OCBOCHUS U CIUTIIUHbI

1. T.II. Xomuenko , M.K. lutoBuu. Heopranndeckast xumus. M.: Beicias mkona, 2013. 464
c.(50)

2. J.K. Kusses, C.H. Cmapsirun. Heopranndeckas xumus. M.: lpoda, 2005. 591¢.(94)

3. Kypc ananutnueckoit xumun: yaeOHuK U1 cTy. By30B / MK, lutoBuu. — 10-e u3a. crep. —
CIIG.: JIanb, 2009 — 496 c.(194)

4. Heopranuueckas xumus. BHOTeHHbBIE 1 a0MOTEHHBIC JIEMEHTBI: y4el. mocobue JJist CTY/I.
By30B / mox pen. B.B.Eroposa. — CII6.: JIaas,2009 — 320 c.(20)

6.2. JlonosiHuTEIbHASA Y4eOHAs JTUTEPATYPa, HeO0OX0AUMAs VIS OCBOCHUS JUCHHILINHBI

1. B.B.Bonbxun. O6mas xumusi. OcaoBHoM Kypc. CII6.: Jlans. 2008. 464 c.(20)

2. Eropos B.B. Teopetndeckue ocHOBBI Heopranuueckoi xumuu. M.: JIanb. 2008. 192 ¢.(207)

3. Kycakuna, H.A. Ananutudeckass XUMHuS U (U3UKO-XUMHUECKHUE METOJbI aHaiuu3a. [DIiek-
tpouHslii pecypc] / H.A. Kycakuna, T.W. bokosa, I'.Il. KOcynoBa. — Dnextpon. nan. — HoBo-
cubupck : HAY, 2010. — 118 c¢. — Pexum gocryma: http://e.lanbook.com/book/4555 —
3ari. ¢ sKpaHa.

4. Eropos, B.B. Teopernueckue ocHOBbI Heopranudecko xumuu. Kparkuil kypc s cryneH-
TOB CEIbCKOXO3WCTBEHHBIX BY30B. [DIeKTpoHHBIN pecypc] — OnekTtpoH. gan. — CIIO6. :
Jlansw, 2017. — 192 ¢. — Pexum nocryna: http://e.lanbook.com/book/91304 — 3ari. ¢ sxpana.

5. bapkoBckuii, E.B. OcHOBBI XUMHUHU OMOTEHHBIX 3JIEMEHTOB. [DIeKTpoHHBIH pecypc| / E.B.
bapkosckuii, C.B. TkaueB. — DnekTpoH. naH. — Munck : "Bemmiimas mkomna", 2011. — 192
c. — Pexum pocryna: http://e.lanbook.com/book/65488 — 3ari. ¢ skpaHna.

6.3. Pecypcnl cetn «MIHTEpHET», HEOOXO0AMMBIE /151 OCBOCHUA IMCUMILINHBI

1.06pa3oBarenbHble CalThl 10 HEOPraHUYECKON XUMUHM ¢ (IIel - aHUMaIue:
https://infourok.ru/flesh-animacii_po_neorganicheskoy himii-463729.htm

2. http://lotoskay.ucoz.ru/load/flesh_animacii/neorganicheskaja_khimija/184

3. Equnoe okHO moctyma kK 00pa3oBaTesibHBIM pecypcam http://window.edu.ru

6.4. MeToauyeckue yKazaHus il 00y4aIOUIUXCS 10 OCBOEHUIO JUCIUNIMHBI

1) Haymosa UK., Illyroa T.A., HlanoBanoBa T.A. MonHoe npousBeaeHue Bojbl. Bomo-
ponHsIii mokaszarens. iIBanoBo: MBanosckass [CXA. 2005 Metoaudeckoe mocooue

2) Haymosa U.K., IllyroBa T.A., IllanoBanoBa T.A. Ctpoenue atoma. XuMHuecKas CBS3b.
NBanoBckas [CXA. um. akagemuka J[.K. bensiera , 2008 Metoaudeckoe mocooue

3) Haymosa U.K., IllanoBanosa T.A., Ky3smuna T.A. PactBops! 31ekTponutoB MBaHOB-
ckass 'CXA. um. akanemuka J[.K. bensiea, 2014 r. YueOHOE mocoOue

4) Haymosa U.K., IllanoBanosa T.A. Kinaccel Heoprannueckux coeauHeHuid MIBaHoBckas
I'CXA. nm. akagemuka /[.K. bensepa, 2015 r. YueOHoe mocobue


http://e.lanbook.com/book/4555
http://e.lanbook.com/book/91304
http://e.lanbook.com/book/65488
https://infourok.ru/flesh-animacii_po_neorganicheskoy_himii-463729.htm
http://lotoskay.ucoz.ru/load/flesh_animacii/neorganicheskaja_khimija/184
http://window.edu.ru/

5)

6)

7)

8)

N .K. Haymosa, T.A. llamoBanoBa. JlaboparopHo — mpakTHyeckue padOThl IO aHAJIUTH-

yeckoil xumun. KonmuuecTBeHHbIN aHanu3: yuyeOHO-MeTo[. mocobue /coct. — MBaHOBO:

NI'CXA. 2010 -52c.

Haymora M.K., lllyroBa T.A., Jensuosa JI.H., IllanoBanoBa T.A. AHanuTuueckas Xu-

Mus. MeToabl KaueCTBEHHOro M KoimdecTBeHHOTro aHanuza. MBamoBo: UI'CXA, 2008.

Y4ebHoe 1ocobue.

HaymoBa N.K., Cy66orknna U.H. OkuciuTensHO-BOCCTAaHOBUTENIbHBIC peaknuu. MBa-

HoBckas 'CXA. um. akanemuka JI.K. bensiea, 2015 r. YueOHoe mocodue

Haymoa UK., [llanoBanoBa T.A. buorennsie 35ieMeHThl. KauecTBEHHOE OMNpeiesiCHHE.

NBanosckas 'CXA. um. akagemuka J[.K. BemnsieBa, 2016 r. YueOHO-MeTO 1 ITOCOOHE

6.5. UndgopmanuoHHbIe CIPABOYHbIE CUCTEMbI, HCIOJIb3yeMble /1JIsi OCBOCHUS JUCUMILIN-
HbI (MoayJis1) (IpM HEOOXOAMMOCTH)

1) DnexkrpoHHO-OMONIMOTEUHAst cucTeMa «JIaHby;

6.6. IlporpammHoe oGecnevyeHue, HCMOJb3yeMoe 1JIs OCBOCHU S JUCIHUIIMHBI

- OnepannonHas cucrema tuna Windows

- [TakeT nmporpamm obmiero nons3oBanust Microsoft Office

- Uurepuer-6pay3epsl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA IOJS1 OCYHECTB-
JIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCIHUMITIJIMHE (MO YJIIO)

Ne
/1

HaumeHoBaHHe cnenMaJdbHbIX
NOMeIeHNIT* ¥ MOMeIeHni 1JIs
CAMOCTOSATEIbHOI padoThI

OcHaleHHOCTh CHeNUAJbHBIX IOMELeHHIl 1 ToMeleHu i 1)1 ca-
MOCTOAATEIbHOI padoThI

1

VYuebHass aymuTOpus Ui IMPOBEAC-
HUSI 3aHSATHH JIEKIIHOHHOTO THIA

YKOMIUICKTOBaHA CICIMATH3UPOBAHHON (y4eOHOIT) Meberbio, HabopoM
JIEMOHCTPAIIMOHHOTO 00OPYIOBaHUS U YYCOHO-HATJSIIHBIMU MOCOOMS-
MH, 00CCICUHBAIOIIUMHI TEMAaTHYECKUE WJUTIOCTPAIHH, COOTBETCTBYIO-
mue pabodeil mporpamMMe JHMCIMIUIMHBI, & TAKXKE TEXHHYSCKUMH Cpell-
cTBaMH 00y4eHHs (B TOM YHUCIe, TIEPEHOCHBIMHU), CITy)KAI[Ke IS Tpe/i-
CTaBJICHHS y9eOHOM MH(GOPMANIUK OONBIION ayAUTOPHH

2. |YueOHas aymuTopus UL IPOBEAE-|yKOMIUIEKTOBAHA CIIEHAN3UPOBAHHON (yueOHOW) MeOenbio, TepeHoC-
HHUSA 3aHATHH CCMHHAPCKOI'0 THIIA, HBIMU TCXHUYCCKHUMU CPCACTBAMHU 06yqu1/I;[, ClIyXKallluMu Uil Opea-
I TPYNIOBBIX M MHAMBUIYaJIbHBIX |cTaBIeHHs yueOHON uH(opManuu U JIA0OPATOPHBIM 000PYI0BaHH-
KOHCYJIbTAIUM, JJIS TEKYIIEro KOH-|ep (anTqua MHIYMBUYaJIbHAs, 1 BEITSDKHOU IHKa(b, BEChl aHAJIU-
TPOJIS M NPOMEKYTOUHOH aTTeCTa-|lryqeckie BJIP-200 (6 mrt), Becs! TexHmueckue (2 mr), GIK-56,
i CYIIMIBHBIA mKa ) KOMIUIEKTHI 1a00pPaTOPHON XUMHUYECKOM

IOCY Ibl, INIUTKA JIEKTPUYECKas.

3. |YueOHas ayauTOpHs IS IpOBe-

JIeHUs 3aHATUI CEMMHAPCKOro  |YKOMIUIEKTOBaHA CHENUAIU3UPOBAHHOM (YueOHOi) Mebebio,
THIIA, MIEPEHOCHBIMU TEXHUUECKUMU CPEACTBaMU O0yUYeHUs 1 Jabopa-
NPAKTUYECKUX 3aHATUH, IS TOPHBIM 000pyIOBaHUEM ( anTeyKa MHIWBUYaTbHAS | BBITSK-
IpYNNOBBIX U UHAUBUAYAJIBHBIX HOU mKa(ba, Becwl aganmuTnueckue BJIP-200 (6 HIT), BEChbI TCXHU-
KOHCYJIBTAIIH, TeKYIIET0 KOH- geckue (1 mr), ®OK-56, cymmibHblii mKad) KOMIIEKTHI J1a00-
TPOJISL U IPOMEKYTOYHOH arre-  |paTOPHOM XUMHUYECKON MOCYAbI, IITUTKA DJIEKTPUYECKasl.
CTaITuH.

4. |TloMerieHne sl CaMOCTOSTENb-|YKOMIUIEKTOBAHO —CHEIHMAIM3UpOBaHHON (y4ueOHOM) MeOelbto,

HOM paboThI OCHAIIIEHO KOMITbIOTEPHON TEXHUKON C BO3MOKHOCTBHIO MOJKITIO-
geHus K ceTd "VHTEepHET" M 00eCredeHo MOCTYIIOM B DJIEKTPOH-
HY10 HH(POPMAIIMOHHO-00Pa30BaTEIIbHYIO CPEAy OpraHu3aIuu
[Momemenue 1yist XpaHEHUS U YKOMIUIEKTOBAHO CHEIHATN3UPOBAHHON MEOCIbIO 1Tl XpaHESHUS
5 |mpodunakTUdecKoro 00CIyKu- (000pyAOBaHUS U TEXHUYECKHUMH CPEJICTBAMH ISl €0 OOCITYKH-

BaHUsl y9eOHOTr0 000pyJ0BaHMSI

BaHUA




Ipuio:xxkenune Ne 1
K paboyeil mporpaMme 1o JMCHUILIMHE (MOIYJII0)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIHUATLITAHE (MOYJIIO)

«XHUMUA »

1. Ilepevyenb KomMneTeHUNi, popMUpPYEeMBIX HA JAHHOM JTale

1.1. Ounasa ¢popma:

udp u nHaumenosanue | Wuankarop(sl) noctmwkenus komnereHimu / | ®opma | OueHo4HbIE cpea-
KOMIIETCHIIUU IUIAHUPYEMBIE Pe3yIbTaThl 00yUIeHHS KOHTpOJIST* CTBa
1 2 3 4
N-1onk-1
JeMoHCTpHUpYeT 3HaHHE OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX, €CTECTBEHOHAYYHBIX H 00- K VO.T
IenpoeCcCHOHANBHBIX  TUCIUIUIMH, HE00XOo-| | 7 1. Kommiek Tt N
3,1 ceM |TecToBBIX 3aaHuil
JUMBIX JIJISl pEIICHUS THITOBBIX 33124 B 00JIaCTH (T)
OIIK - 1 )
CrocoBen DomaTs T arpOHOMHUH, TIPOU3BOJICTBA, TEepepabOTKU H 9 KOMIIICKTEL
p XpaHEHHUs CEeJIbCKOXO03UCTBEHHON MTPOAYKIUH. KOHTPOJIBHBIX 3a-
BbIE 3a/1a4M npodeccro- 5
HAJIBHO JIeSATETbHOCTH FIGHHI TIO BapHar-
y UI-20mx-1 tam (KP) ,
Ha OCHOBC SHAHUH OC~  I}fcrionp3yeT 3HAHMS OCHOBHBIX 3aKOHOB Mare- 3. BOIPOCHI 110
HOBHBIX 3aKOHOB MaTe- K, YO, T,
MaTHYECKHX W €CTECTBEHHBIX HAyK JJIsl pelle- TemMaM (pazzenam)
MAaTHYECKUX, ECTECTBEH- P ,BJIP macmanmass (K)
HOHAyJHBIX 1 06rmenpo- [11% CTAHAPTHBIX 38712 B arpOHOMHUH, NPOM3- 9.1 cem ) :
(beccHOHATBHBIX ficiy- [BOACTBA, NIePepabOTKH 1 XPAHEHHS CElbCKOXO- - TCMBL Jia 60pa_
. . TOPHBIX PadoOT.
IUIMH C IPEMEHEHUEM  |3HCTBEHHON POy KIIUH. p p
5. Tems! pedepa-
UHQOPMAIIOHHO- TOB
koMMyHuKanuoHHelx  [MA-3omk-1 6 Ko . .
TEeXHOIOTHN [TpumeHseT HHPpOPMAIIMOHHO- : MILICKTDI
K VO, T |PK3aMeHallMOHHBIX
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH B PEIICHUH | 7~ 77
P ,BJIP BOTIPOCOB, JK3.
TUTIOBBIX 33J1a4 B 00JIaCTH arpOHOMUH, TTPOU3- 9.1 cem GYIICTEL

BOJICTBA, IepepabOTKH U XPaHEHUS CEITLCKOXO0-
35IUCTBEHHOM NPOAYKIIUU

YO — ycmuwvui onpoc, KJI — koncnexm nexyuu, KP — konmpoavnas paboma, BJIP — ewinoanenue nabopa-
mopHnou pabomsi, K — xonnoxeuym, T — mecmuposanue, P — pecpepam, I — sxzamen, 3 — 3auem.

1.2. 3aounaa ¢popma:

[Indpp v HanmenoBanue | Mumukarop(bl) qocTrkeHus Komrerennuu / | Popma | OuneHoOUYHbIE Cpej-
KOMIIETEHLIUU IUIAHUPYEMBIE PE3YJIBLTAThl 00yYEH s KOHTPOJIsT* CTBa
1 2 3 4
OIIK - 1 WJ-Tonk-1 1. KoMrIutekTsl
CriocobeH penraTh THIIO- JleMOHCTPUPYET 3HaHHE OCHOBHBIX 3aKOHOB TECTOBBIX 3aJaHU
Bble 3a1a4K podeccno- |MATEMATHYECKUX, €CTECTBEHOHAY4HBIX U 00-|K VO, T, (T),
HAJIBbHOH JEATeNbHOCTH |IENPO(PECCHOHANBHBIX IUCHUILIMH, He00X0-|KP 2 .KOMITJIEKTHI
Ha OCHOBE 3HAHUM OC- | TUMBIX JUISl PEIEHHs] THIOBHIX 3a1a4 B o6nactu| I, 1 Kype | KOHTPOJIBHBIX 3a-
HOBHBIX 3aKOHOB Mare- 2 ceM. |maHMii O BapuaH-

MaTH4YCCKHX, CCTCCTBCH-
HOHAYYHBIX ¥ 0OLIETIpo-

arpoHomMuu, MHOpoOU3BOACTBA, nepepa60TKH n

XpaHCHHUA CEIIbCKOXO03SUCTBCHHOM OpOAYKIIUH.

tam (KP) ,
3. BOIpOCHI IO




dbeccnonanbupix guctu- |MA-2omk-1 TemMaM (pazzenam)
TUIMH C IPUMEHEHHEM  |VICTIONb3yeT 3HAHUA OCHOBHBIX 3aKOHOB MaTe-|g y() 7 | AMCLHILIHHDI X
MH(OPMALINOHHO- MAaTUYECKUX U €CTECTBEHHBIX HAyK I pelle-|KP 4. Tembl J1abopa-
KOMMYHHUKAUHOHHBIX |y crapnapTHBIX 3314 B arpoHOMEH, npous-| 3, 1 kype | TOPHBIX pabor.
TeXHOMOTHH BOJICTBA, IIepepabOTKH U XpaHEHUS CEeIbCKOXO- 2 cem. | >KOMIIEKTBI 5K-
. . 3aMEHalMOHHBIX
3sTICTBEHHON MPOAYKIIHU. BOTIPOCOB, 3K3.
M 3ome OWIIeTHI
[Ipumenser nH()OPMAITHOHHO- K, YO.T.
KOMMYHHKAIIUOHHBIE TEXHOJOTHH B PELICHUH|KP
TUTIOBBIX 33724 B 00JIaCTH arpoHOMHUH, mpous-| 3, 1 Kypc
BOJICTBA, IIepepabOTKH U XpaHEHUS CEeIbCKOXO- 2 cem.
351CTBEHHOM NPOAYKIIUU

2. lloka3aTe/id U KPUTEPUH OLEHMBAHUS CPOPMUPOBAHHOCTH KOMIETEHUMH HA JAHHOM
JTane uxX GOpMHPOBaAHUSA

Kpurepuu onennBanus™

IToxa3zare-
. HEY/IOBJICTBOPUTENHHO| YIOBICTBOPHTENHHO | XOPOIIO OTIMYHO
HE 3a4TEHO 3a4TEHO
Ilonnora |YpoBeHb 3HaHUM HU-MHHUMAQJIBHO  JOIy-|YpOBEHb 3HaHUU B|YpPOBEHb 3HAaHUU B
3HaHUH  [Ke MHUHHUMAJIbHBIX [CTUMBII YPOBEHb 3Ha-|00BbeME, COOTBET-|00BEME, COOTBET-
TpeOOBaHUM,  MMEJH|HUI, JOMYLIICHO MHOTO|CTBYIOIIEM IPOIrpaM-|CTBYIOIEM IPOrpam-
MECTO TpyOble OMMO-|{HETPYObIX OMIMOOK Me TOJTrOTOBKH, JO-|ME€ TIOATOTOBKH, 0€3
KH MyIIEHO  HECKOJIbKO|OMIHOOK
HErpyOBIX OITHOOK
Hanuumne |[Ipu pemenun cras-|IIpogemoncrpuposa- |IIpogemonctpuposa- |IIpogemonctpupoBa-
YMEHHH |IapTHBIX 3aJad  He|Hbl OCHOBHbIE YMEHUS, HbI BCE OCHOBHBIE|HBI BCE OCHOBHBIE
IIPOAEMOHCTPUPOBAHBI [PELIICHBl TUIIOBBIE 3a-|yMEHHs, PEIICHBI BCE|YMEHHS, PEILICHbI BCE
OCHOBHBIE = YMEHHS,|Ia4d C HErpyObIMH|OCHOBHBIE 3aJaydl C|OCHOBHBIE 33Jaud C
UMeNd MecTO TrpyOble|omnOKaMu, BHIMOJIHE-{HETPYOBIMU — OIIMOKA-|OT/ACIBHBIMU HECYyIIIe-
OmMnOKH HBI BCE 33/1aHHA, HO HE|MHU, BBINIOJIHEHBl BCE|CTBEHHBIMH  HEHOYe-
B IIOJITHOM 00BEMeE 3aJaHdsl B TIOJIHOM|TaMH, BBIIIOJIHEHBI BCE
o0beMe, HO HEKOTO-|334aHUSl B  IIOJIHOM
pBI€ C HEIOUETaAMH o0Bbeme
Hanuumne |[Ipu pemenun cran-|Umeercs munumans-|IIpogemoncrpuposa- |IIpogemoncrpupoBa-
HaBBIKOB |JapTHBIX 3a7ad He|Hbld HaOOp HAaBBIKOB|HBI 0a30BbI€ HAaBBIKW|HBI HABBIKK IPH pe-
(BajmeHue |MPOJEMOHCTPUPOBAHBI TSI  PEIIEHUs] CTaH-[IpU pPELIEHUH CTaH-|[IeHHH  HecTaHIapT-
OTBITOM) |0a30BEIC HaBBIKY,|JAPTHBIX 3a]ad C He-|JapTHBIX 3aJa4 C He-|{HbIX 3aja4 0e3 OIIu-
UMEN MECTO TIpyOble|KOTOPbIMH HEAOYEeTa-|KOTOPBIMU HenouyeTa-|00K U HeJOUETOB
oHOKU MH MU
Xapakre- |Komnerennus B mon-|ChopmupoBannocts |[ChopmupoBanHocts  |ChHOpMHUPOBaHHOCTD
pHUCTHKa |HOM Mepe He COPMHU-|KOMIETEHIIMH  COOT-|KOMIIETEHIIMU B I[EJIOM|KOMIIETEHIIMU TIOJIHO-
chopmu- |poBaHa. VIMEIOIIMXCSI|BETCTBYET MHMHHUMaJIb-|COOTBETCTBYET TPeOO-|CTBIO  COOTBETCTBYET
POBaHHO- |3HAHUMU, yYMEHUH,|[HBIM  TpeOoBaHUsAM. BaHusAM. Hmeromuxcsi|tpeboBanusm.  Mme-
CTH KOM-|HaBBIKOB HeaocTaTtou-MIMeromuxcss 3HaHHH,|3HAHNH, YMEHUH, |FOLHUXCA 3HAHWMH,
NETEeHIMH |HO [N pPEUICHMs|yMEHWH, HaBBIKOB B|HAaBBIKOB M MOTHMBALIMM|yMEHUH, HAaBBIKOB U
MPaKTU4YeCKuX  (Ipo-|LenoM JIOCTaTOYHO|B II€JIOM JAOCTaTOYHO|MOTHBAIlMM B ITOJIHOM
(becCMOHANBHBIX) 3a-|AJIs pelIeHus MPAaKTH-|AJs peNIeHHs CTaH-|Mepe JOCTATOYHO IS
nadq yeckux (mpodeccHo-|TapTHBIX  NpakTHYe-|pelieHUs]  CIOXKHBIX
HAJIBHBIX) 3a/a4, HO|CKUX (mpodeccuo-|upakTuueckux  (Ipo-
TpeOyeTcs JOMOJHH-|HAIBHBIX) 33124 (eccroHaNbHBIX) 3a-
TeNbHAsg TMPaKTHKA IO Jadg




OOJBIIMHCTBY  TIpaK-
TUYECKHX 3a]a4
YpoBeHb
chopmu-
pOBaHHO- Huzkuit Hwxe cpennero Cpenunit Bricokuii
CTU KOM-
METSHIUMN

* [Ipenooasamenv snpase usmenums kpumepuu oyerusanus ¢ coomseemcemeauu ¢ @I'OC BO u ocobenno-
cmamu OIIOI.

3. OneHo4HbIe CpeAcTBA

[To HMXENpUBEIECHHON cXeMe IMPUBOSATCS TUIIOBbIE KOHTPOJBHBIC 3aJaHUs WM UHbIE Ma-
TepHalbl, HEOOXOUMBIC JJIsi OIICHKH 3HAHWI, YMEHUI, HABBIKOB U (WJIM) OMBITA JACSITEILHOCTH,
XapaKTepu3yoUmx chOpMUPOBAHHOCTh KOMIIETEHIIMN Ha TaHHOM dTarne (cM. Tadnuiy 1).
3.1. Tect
3.1.1 Bomnpocsl TecToB 3aKpbITOro THna 1 us 4:

(BBIOpATH OIMH NMPABUJILHBINA OTBET U3 YeThIpeX MPeaI0KeHHBIX)

Tect Ne 1 (Tema 1)
Tema «JnexkTponuTHYECKAS TUCCONUAIUS BEIIECTBY

1. K anekrponuram OTHOCUTCS:
a) caxap 0) okcun meau (II) B) okcup yrnepona (IV) r) consinast kucinora
2. ®opmyiia ciadoro MEKTPOIIUTA!

a) CuCl, 6) HCI B) H>SOq4 r) H>S
3. BemectBa, KOTOpBIC ITPHU TUCCOIMAIMHA 00Pa3yIOT B KAYeCTBE KATHOHOB HOHBI BOJIOPO/IA, SIB-
JSIFOTCSI
a) Kucjaoramu  0) CosIMu B) IIEJIOYaMHU ') OKCHJIaMH

4. BemecTtBo, KOTOPOE B pacTBOPE MOJTHOCTHIO PACIIaaeTCs Ha HOHBIL.
a) aMMHaK 0) Bona B) CepHasl KUCJIOTa TI) TUAPOKCU] [IMHKA

5. Bce HOHBI SBIISIOTCS aHHOHAMU B pany:

a) CI', SO4 % ,NO5y B)H",Na*, Ca?
6)Cl ,H', K* r) COs? ,Ca?" ,NOy

6. HaI/I6OJ'ILI_Hee YUCJIO KaTHOHOB o6pa3yeTc>1 pu gucconnanuu 1 monp
a) AICl; 6) HaS B) Na3;POs r) Mg(NOs),

7. OTHOBPEMEHHO HAXOAUTHCS B BOJHOM PAacTBOPE He MOT'YT MOHBI
a)Zn>* u OH" 6) Zn”*u CI, B)Na' u SO4> r1)K" m NO5
8. Cymma k03 GUIIMEHTOB B YPaBHEHUU JJICKTPOIUTHYECKON TUCCOIMAINU Cyib(ara xenesza
(IIT) paBHa
a)3 0) 4 B) 5 r) 6
9. K HeaneKkTponuTaMm OTHOCUTCS:

a)caxap  0) XJIOpuJ HATpUsT B) THAPOKCUJ HATPUsI T) CepHask KUCIIOTa
10. ®opmyna cUIBHOTO NEKTPOJIUTA
a) HoSO; 6) CaCOs B) HNO3 r) Cu(OH)>




11. BemecTBa, KOTOpBIE TIPH AUCCOIUAIIMHA 00Pa3yIOT B KAUE€CTBE aHUOHOB TOJIKO THAPOKCH/I-
HWOHBI, ABJISIOTCS
a) KUCIIOTaMH 0) costmMu B) IIEJI0YaMU ') OKCHJIaMH

12. BeniecTBo, KOTOpOE B pacTBOPE MOTHOCTHIO PACIaaeTCsl HA HOHBI.
a) BoJa B) COJISTHAsI KUCJIOTA
0) okcua yraepoxaa (IV) T') THAPOKCHUJI aTFOMUHUS

13. Bce noHBI SIBISIOTCS KATHOHAMU B PANY:

a) CI, SO42 , NO5” B)H", Na*,Ca?
6)Cl ,H", K r) CO;? ,Ca?" ,NOy

14. HanGospIree 41CiIo aHHOHOB 00pa3yeTcst Py IUccoIanuu 1 MoJib
a) AICl; 0)Mg(NOs3)2  B) NaxCOs r) NazS

15. OnHOBpPEMEHHO HaXOJUTHCS B BOAHOM PAacTBOPE He MOTYT HOHBI
a)Ba’" u SO4? 6) Zn>*u CI', B)Na*u OH'  r)K' u NO5
16. Cymma k03QPUIIMEHTOB B YPaBHEHUU SJICKTPOJIUTUYECKON NUCCOLMALUYA HUTPATa aTIOMU-
HUS paBHA
a)3 0) 4 B) 5 r) 6
17. K a5exTponuraM OTHOCUTCS:
a) Boja 0) xmopun menu (II) B) caxap r) okcun yraepona (IV)
18. ®opmyna c1aboro 3MEKTPOIUTA:

a) CuCl, 6) NaCl B) H2SO4 r) HoCO3
19. BemectBa, KOTOpBIC IPU AUCCOLUAIIMH 00PA3YIOT B KAYECTBE KATHOHOB HOHBI BOJIOPO/IA,
SIBIISTFOTCSI
a) KUCJIOTaMH 0) consmu B) IIEJI0YaMHU ') OKCHJIaMH

20. BemecTBo, KOTOpOE B pacTBOPE MOTHOCTHIO PACTIaaeTCs Ha HOHBI.
a) CcoJIsiHasl KUCII0Ta B) runpokcu xenesa(lll)
0) BoJa I') TUAPOKCH]T IITHKA

21. Bce MOHBI SBISIOTCS] aHUOHAMH B PSITY:

a) CO32 ,Ca?",NO;y B)Ca?" H" Na™
6)Cl ,H', K r) CI, S04 2 ,NO5

22. HaunOounpliee 4nucio KaTHOHOB 00pa3yeTcst pH Auccouuanuu 1 Monb
a) NaxS 6)Mg(NO3)> B) K3POq4 r) AlCl3

23. OIHOBPEMEHHO HaXOAUTHCSA B BOAHOM PACTBOPE He MOTYT HOHBI
a)Ba’> u SO42 6) Zn”*u CI, B)Na"u SO4+> r1)K" u NO5
24. Cymma k0d(pPUIIMEHTOB B ypaBHEHUH dJIEKTPOIUTUUECKON JTUCCOLMAIINN CYyJb(aTa amroMu-
HUS paBHA
a)3 0)4 B) 5 r) 6
25. K HeanmeKTponuTaMm OTHOCUTCS:

a) TMJIPOKCHU HATpuUs B) XJIOPUJ HATPHS



0) okcua yriepona (IV) T') CepHas KUCJIOTa
26. ®opmyna CUIBHOTO JIEKTPOJINTA

a) HoSOq4 0) CaCOs B) H»S r) Fe(OH)
27. BermiecTBa, KOTOPBIC MIPH TUCCOLHUAIIMN 00Pa3yIOT B KA4eCTBE aHMOHOB TOJIBKO
TUAPOKCUA-UOHBI, SIBISIOTCS

a) COJISIMU 0) KUCII0TaMu B) LIEJIOYaMU ') OKCHUJIaMHU

28. BGH_ICCTBO, KOTOPOE€ B paCTBOPC IMOJIHOCTBIO pacriagacTCs Ha HOHBI.

a) okcuj kenesa (I11) B) KapOOHAT KaJbIUs
0) okcun yraepona (IV) T') TUAPOKCH]T HATPUS
29. Bce MOHBI SBISIIOTCS KATUOHAMU B PSY:
a) CI, SO42 , NO5 B)H", K", Na?
6)H', K', Cl r) NO;™, CO3? ,Ca?"
30. HauGomnpIiee yuciio aHMOHOB 00pa3yeTcst Ipu AUCCOUaIy 1 Mob
a) FeCls 6) Ca(NOs) B) NaxCOs r) NaS

31. O1HOBpPEMEHHO HAXOUTHCS B BOJAHOM PAacTBOPE He MOT'YT HOHbI

a)Na*" u SOs2 6) Zn*'u CI, B)Al* u OH r) K" u NOs
32. Cymma KO3 PHUIMEHTOB B YPaBHEHHU JIEKTPOIUTUYECKON TUCCOLMAIMN HUTpATa XKejes3a
(III) paBHa

a)3 0)4 B) 5 r) 6

3.1.2. Metogu4eckue MaTepuabl

TectupoBaHue 11 TEKYLIEH OLIEHKH yCIIEBAeMOCTH CTYJJEHTOB POBOJUTCSA B popMe OyMakHO-
ro tecta. CTyZieHTy npeJuiaraercs OTBETUTh Ha 14 BompocoB 3akpbiToro tumna 1 us3 4-x.

Oobee Bpemst , OTBeZICHHOE Ha TecT 20 MUHYT
Tect npoBepsieTcs B py4HOM PEXKHUME U OLIEHKA COOOIIAETCs CTyIEHTY HE MO3HEE 3aHATHSI Clle-
JYIOILETO 32 TEM, HA KOTOPOM IPOBOJUIICS TECT.

3.2. YcTHBbIii onpoc
3.2.1. IlepevyeHb BONPOCOB VI YCTHOI'O ONPOCA MO CJECAYIOIIHMM TeMaM:

Tema «OcHoBHBIE 32aKOHBI ¥ IOHATHA XHMHI)

1. Xumuueckue sIBICHUS U MPOIIECCHI, KAK MPOSBICHUE XUMUUECKOTO IBU)KEHHSI MaTePUH.

2. XUMHUYECKUH XapakTep OMOIOTHYECKUX 3aKOHOB.

3. OcHOBHBIE TIOHATHUS: MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbeM razoB, Uucino ABoraapo.
OxBUBAJIEHT. MoJiapHast macca SKBUBajieHTa. PaKTOp SKBUBAJIEHTHOCTH.

4.3ak0H 3KBUBaJIEHTOB. [IposiBieHNe 3aKOHA SKBUBAJICHTHBIX OTHOILIEHUN B )KHBOM OpraHU3MeE.

Tema « KnHeTHKa XMMHYECKHX nmpoueccoB»



1.OCHOBHBIE MOHATHS XUMUYECKON KMHETHKHU.

2.CKOpOCTh XUMUUYECKHUX PEAKIIUM.

3.3akoH neiictBus macc. KoHcranta ckopoct. MoOJEKyJIIpHOCTh peakiuu. @akTophl, BIHUSIO-
1€ HAa CKOPOCTb XUMUYECKON PEAKIUH.

4.3akon Bant-T'opda. Temneparypusiii kodddunuent. [Ipumenenue npasuna Bant-I'odda mis
MPOTHO3UPOBAHHOTO XpaHEHUs JIEKAPCTBEHHBIX IMpenaparoB. BiusHue Temmeparypbl Ha CKO-
pPOCTh OMOJOTUYECKUX MPOIECCOB.

5.@oroxumuyeckue peakuuu. @otocuHTe3 B Omojormueckux cucremax. Karamms. depMeHTHI,
KaK KaTaJln3aTopbl OMOXUMUYECKUX MPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMELIEHHME XMMHUYECKOI'O pPaBHOBECHS.
[Tpunmun Jle-Ilarenbe.

Tema «PacTBOpPBI»

1. CriocoObI BeIpaKEHUST KOHIICHTPAIIUN PACTBOPOB. PACTBOPHMOCTE TBEP/IBIX, JKUIKUX U ra30-
00pa3HbIX BenecTB. PacTBOPUMOCTH ra30B B KPOBU M TKAHEBBIX KUIAKOCTSX.

2. KonnuratuBHble CBOMCTBA PaCTBOPOB HEAIEKTPOJIUTOB. 3akoHbl Payis. D0ynuockonuueckas
U KPHOCKOIUYecKasi KOHCTaHTa PaCTBOPUTEIISL. .

3.0cmoc. OcmoTHrueckoe naBiieHue. Pollb OCMOTHYECKOTO JIaBJIEHUS B OMOJIOTMUECKUX CHUCTE-
Mmax. Typrop. [lnazmomnus.

4.Pob BOJTHBIX PAaCTBOPOB B OMOJIOTUYECKIX CUCTEMAX.

5.CBoiicTBa pacTBOPOB INEKTPOIUTOB. M30TOHMYECKHIT KO3 PHUIMEHT ero GU3NYECKUuil CMBICI.
6.Teopust dNEKTPONUTUYECKON Aucconuanui. Poib ruaparaniuu MOHOB B OMOJOTHYECKHX CH-
creMax. CuibHBIC U clla0bIe 3IEKTPOIUTHI. CTENeHb TUCCOIMAIMU; KOHCTAHTA TUCCOIUAIUH.

7. llpoTonuTtHyueckoe paBHOBecue B Bojie. Bomopoanblit mokazatens. PaBHOBecHe COCTOSIHUS B
pactBopax amdonutoB. Bnusuaue pH - cpeabl 1 MOHHON CHIIBI pacTBOpa Ha OMOXUMHYECKUE
MIPOLIECCHI.

8.IIpoTomuTHYecKOe paBHOBECHE B PEAKIUAX coNbBONU3a. ['uaponus conet. CteneHp u KOH-
CTaHTa ruponusa. ['uaponuTuyeckre mporecch B )KHBOM OpraHU3Me.

3.2.2 MeTtoanuyecKkue MaTepPUAJIbI
Kpurtepun ouieHKH yCTHOTO onpoca
«OTJIMYHO» BBICTABJISIETCS 00YYaIOIIEMYCsl, €CIM OH YETKO BBIPAXKAET CBOIO TOUKY 3pEHHS
[0 pacCMaTpUBaEMbIM BOINPOCAaM, IPUBOJS COOTBETCTBYIOIINE (PAKTHUECKHE JOBOJBI U MpUMe-
PBIL.

«XOpOLIO» BBICTABJISIETCSI 00y4arOIIEMYCsl, €CJIM OH JIOIYyCKAaeT OTJeNbHbIE HEOOJbIINE
HETOYHOCTU ITOIPELIHOCTH IIPHU OTBETE.

«YAOBJIETBOPUTEJIbHO)» BBICTABIIAETCS 00ydaroleMycsl, €CIM OH OOHapy>KUBaeT Mpoode-
7Bl B 3HAHUAX (PAKTUYECKOTO M OCHOBHOT'O y4eOHO-IIPOrpaMMHOI0 MaTepuaia u3y4yaeMou Juc-
LUTIJINHBI.

«HEeY/O0BJIETBOPUTEJbHO» BHICTABISIETCS 00yYaroleMycsi, €ClIM OH OOHapy>KUBAaeT Cy-
IIIECTBEHHbIE MPOOEIIbl B 3HAHUSAX OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH y4eOHOW IHCUUILIH-
HbI, HEyMEHHUE C MTOMOILBIO MPENOAaBaTes MOJYyYNUTh IPABUIBHOE PEILIEHUE KOHKPETHOU IIPaK-
TUYECKON 3a/1auM U3 YUCIIa IPELyCMOTPEHHBIX pabodeil mporpaMMoi yueOHOM AUCHUIUIMHBI.

3.3. Ycrusbiii onpoc (KossiokBuym)

3.3.1. [lepeyeHb BONPOCOB VISl YCTHOI'O ONPOCAa KOJLUIOKBUYyMa 1,2.
Koninoksuym 1

1. XyuMnyeckue sIBIEHNs U IPOLECCH, KaK MPOSIBIIEHUE XUMUYECKOTO JIBUKEHUS MaTEpUH.
2. XuMHUYECKUH XapakTep OMOIOTHYECKUX 3aKOHOB.



3. OCHOBHBIE TIOHATHS: MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00beM ra3oB, Ynucio ABorapo.

OxBuBajieHT. MossipHas Macca 3KkBHBajieHTa. PaKTOp SKBUBAJIEHTHOCTH.

4.3akoH >kBUBaJICHTOB. [IposiBIeHNE 3aKOHA SKBUBAJIEHTHBIX OTHOIICHUN B )KUBOM OpraHU3Me.

5.0OCHOBHBIE TOHATHUS XUMUYECKON KHHETUKH.

6.CKOpOCTh XUMHYECKUX PEAKIUM.

7.3axoH paeiictBust Macc. KoHcTaHTa ckopocTH. MoneKyIsspHOCTh peakuuu. PakTopsl, BIUSIO-

1€ Ha CKOPOCTh XUMUYECKOW PEaKIiu.

8.3akon Bant-I'opda. Temneparypusiit koapduuuent. [Ipumenenune npasuwia Bant-I'opda s

MIPOrHO3UPOBAHHOTO XPaHEHMs JIEKAPCTBEHHBIX MpernapaToB. BiusHue Temieparypbl Ha CKO-

POCTH OMOJIOTHUECKUX MPOIIECCOB.

5.®@oroxumuueckue peakuuud. DotocunTe3 B Ouonornyeckux cucremax. Karamus. depmeHTsl,

KaK KaTaJIu3aTopbl OMOXUMUYECKHUX IPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranta paBHoBecHs. CMelleHHE XMMHUYECKOIO pPaBHOBECHSI.

ITpunnun Jle-IllaTense.

7. 3 okcupoB BaO, K>0, TiO,, CaO, Al,O3, MgO, ZnO BriOepuTe JBa OKCUIa C HanOOIee BbI-

pPa’KEHHBIMH OCHOBHBIMHU CBOMCTBAMHU. Y Ka)XUTE BaJICHTHBIE 3JIEKTPOHBI BEIOPAHHBIX AJIEMEHTOB

12. Temmiepatypusiii ko3 dummeHT peakuu paBeH 2. Ha ckoiabko rpaaycoB HEOOXOIUMO TTOBBI-
CUTh TEMIIEpPaTypy, YTOObI CKOPOCTh PEaKIIUU BO3pOCIa B § pas.

13.0npenenuth 4ucao Mojell U 4uciao MoJib 3KkBUBajieHTOB: 10 r cepHoil kuciotel, M 50 r

cynbdara xpoma(lll).

KosutokBuym 2
1. CriocoObI BBIpaKEeHUSI KOHIIEHTPAIIMH PACTBOPOB. PacCTBOPHUMOCTD TBEP/IBIX, KHUIKHX U T'a30-
00pa3HbIX BellecTB. PacTBOPUMOCTH ra30B B KPOBH U TKAHEBBIX XKHUIKOCTSX.
2. KonnuratuBHbeie CBOMCTBA PAaCTBOPOB HEAJIEKTPOJIUTOB. 3akoHbI Payis. D0ynrockonudeckas
Y KPUOCKOIINYECKasi KOHCTaHTa PaCTBOPUTEIISL. .
3.0cmoc. Ocmotnyeckoe AaBieHue. Poiab 0CMOTHYECKOro JaBi€HHs] B OMOJIOTMYECKUX CHCTE-
Mmax. Typrop. [lnazmomnus.
4.Ponb BOJHBIX paCTBOPOB B OMOJIOTHYECKUX CUCTEMAX.
5.CBoIiCTBa pacTBOPOB NEKTPOIUTOB. M30TOHNYECKUH KOAPPULIMEHT ero PU3NIECKU CMbICIT.
6. Teopust ANIEKTPOIUTHYECKOM Tucconuanuu. Ponb rujpparanu MOHOB B OHMOJIOTMYECKUX CHU-
ctemax. CuibHbIE U ciladble 37eKTpoauThl. CTeneHb AUCCOIMAlNN; KOHCTAaHTa IMCCOLMALINH.
7. IlpoTonuTrueckoe paBHOBecUE B BoJe. Bonopoanslil mokasaTenb. PaBHOBECHE COCTOSHUS B
pactBopax amdonautoB. Bnusaue pH - cpeqbl 1 HOHHON CHITBI pacTBOpa Ha OMOXUMHYECKUE
IIPOLIECCBI.
8.IIpoTonuTHYecKOe paBHOBECHE B PEAKIUAX coNbBONU3a. ['uaponus coneit. CteneHp u KOH-
CTaHTa rUApoOIN3a. [ MaApONUTHYECKHE IPOLIECCH B )KMBOM OpraHU3ME.
9.0cHOBHBIE TIOJIOKEHUS U MIOHATUS KBAHTOBOM MEXaHUKHU. DJIEKTPOHHOE 00J1aKo. XapaKTepu-
CTHKa DHEPreTUUECKOTO COCTOSIHUSL 2JIEKTPOHA KBAHTOBBIMU YK CIIAMHU.
10.ITpunuun Haumensiuel sueprun. [Ipasuno Kneukosckoro. [punnun [aynu. [Ipasuno I'yH-
Ja.
11.21eKTpoHHBIE U 3JIEKTPOHHO-Tpaduueckre popmyisl aTOMOB. Sapo aTroma.
12. Ilepnonnueckuii 3akoH . 1. MenneneeBa u €ero TpakTOBKa B CBETE KBAHTO-MEXaHUYECKON
Mozienu aroma. CBOMCTBAa aTOMOB JIEMEHTOB (paJnycC, SHEPTUS HOHU3AIMH, SHEPTUS CPOICTBA K
IIEKTPOHY, JIEKTPOOTPULIATEIILHOCTD ).
13.Ilpuposa xuMu4yeckoi cBsi3u. MeToa BajeHTHBIX cBsi3eil. [ mOpuau3anus aToMHBIX opoUTa-
Jeii u reomerpudeckas hopmyina Mosekynbl. «Curmay u « Iu » cBs3u.
14.Monnas cBs3b. KoBasieHTHas CB3b. JIMMOIBHBIN MOMEHT. [[TMHa CBSI3M, SHEPTHS CBS3H, I10-
JSIPHOCTh CBSI3U.
15.BonopoaHas cBs3b. (MEKMOJIEKYJIsIpHAs U BHYTpUMOJIEKysipHasi). buonornueckoe 3HaueHue
U POJIb BOJOPOJHOM CBS3U.



3.3.2. MeTtoanueckue MaTepuabl

KpuTtepuu onieHKH KOJLIOKBHYyMa

«OTJINYHO», BICOKHI YPOBEHb

OOyuaromuiicsi MoKa3aja MPOYHbIC 3HAHUS OCHOBHBIX TOJIOKEHHUH 110 TeMe KOJIJIOKBUYMa
B paMKax pasjena y4eOHOH NUCHUIUIMHBI, YMEHHE CaMOCTOSITENBHO PelIaTh NMpaKTHYeCKue 3a-
Jla4y, 1e1aTh 000CHOBAHHBIC BBIBOJIBI.
«XO0pOIL0», MOBBINIEHHbI YPOBEHD

OOyuaromumiicsi MoKasai MPOYHbIe 3HAHUSI OCHOBHBIX MOJIOKEHHUH MO TeMe KOJUIOKBHYMa
B paMKax pasjiesia y9eOHOW JAMCIMIUIMHBI, yMEHHE CaMOCTOSATEIbHO PeliaTh KOHKPETHBIE IpaK-
TUYECKUE 33/1a4M, IPEAYCMOTPEHHBIE pabodell mporpamMMoil, OpUEHTUPOBATHCS B PEKOMEH/10-
BAaHHOW CIIPaBOYHOI JIUTEpAType, yMEeT MPAaBWIBHO apryMEHTHPOBATh IMOJIYYEHHBIC pe3yiIbTa-
ThI.
«yIOBJIETBOPHTEJIHLHO», IOPOTOBbIii YPOBEHb

OOyyaromuiics 1okasajl 3HaHUE OCHOBHBIX IIOJIOKEHUH TEMBbI B Ipe/ieax COOTBETCTBY-
IOIIEro paszena y4yeOHOH AMCIMIUIMHBI, YMEHHE IMOJYYHTh C MOMOIIBIO MperogaBaTelis mpa-
BUJIBHOC PCHICHUC KOHerTHOI\/JI HpaKTH‘IeCKOﬁ 3aa4u U3 4uciia NpeayCMOTPCHHBIX B TEMEC, 3HA-
KOMCTBO C PEKOMEHIOBAaHHOM yueOHOH JTUTEepaTypoil.

3.4. PedpepaTuBHBIE PAadOTHI

3.4.1. CIIUCOK TEM PE®EPATOB
1. Xumus S — 351eMEHTOB, OMOJIOTHYECKOE 3HAUCHHE.
2. Xumusg P — sneMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.
3. Xumusg d — 3]1eMEHTOB, OMOJIOTHYECKOC 3HAYCHUE.

3.4.2. MeToanuyeckne MaTepuaIbl

MPABUJIA O®OPMJIEHUSI M OPSIIKE 3AIUTHI PEGEPATA
MO JUCUUIIJIUHE

«XHUMHS HEOPTraHNYecKasi M AaHAJUTHYECKAS»
OOyuaromuiics BEIOMpaeT TeMy pedepara U3 NpeasioKeHHOT0 crucka (IMTyHKT Mporpam-
MbI 5.1.) . B Teuenue cemecTtpa 10KEH ObITh TOATOTOBIIEH OJMH pedepart. 3amura pedeparon
MPOXOIUT HA 3aHSTHUHU, COTJIACHO KaJICHJAPHO-TEMAaTUYECKOMY TUIaHy.

TpeGoBanus k opopmiaeHuro pedepara

B BepxHell yaCTH TUTYJIBHOTO JINCTA YKA3bIBAETCSl HA3BaHME YUYEOHOIO 3aBe/IEHUs. B KO-
TOPOM TPOBOAMTCA 3a HIMTa pedepaTa. B 1eHTpe TucCTa pa3MeriaroTcs Ha3BaHHE Y4eOHOIro
npeaMeTa U GopMyJIUpPOBKA TEMBI; UyTh HUXKE - (paMIIINS, UMSI M OTYECTBO 00YYaIOIIErocs U ero
HNPUHAIEKHOCTD K Kypcy M (aKkyiabTeTy, pamMuins, UMS U OTYECTBO Mpenojasarens. Buusy no
LEHTPY YKa3bIBalOTCSl Ha3BaHUE HACEJIEHHOI'0 IyHKTa, B KOTOPOM HamucaH pedepaT, U roj| ero
HaIlACaHHUs.

3a TUTYJIBHBIM JIUCTOM pedepaTa cielyeT ero OrjaBleHue, KOTOpOe COCTOUT U3 YEThI-
pPEX OCHOBHBIX YaCTEW: BBEJICHUs], OCHOBHOM 4aCTH, 3aKJIFOYECHMS U CIIUCKA UCIIOJIIb30BAHHOM JUIs
HanucaHus pedepata nurepatypsl. [Ipy Hannuuu npuokeHnit nHGopManus 0 HUX JOJKHA CO-
JIep’KAThCs B OTJIaBJICHUU.



Bo BBenenun pedeparta ykasbpIBaloTCs el pabOThI (MJIM HECKOJBKO IEJIEH), a TaKkKe
3a/1a4¥, KOTOpbIe TpeOyeTcs pemuTh s ee HocTikeHus:. OObeM BBEACHHUS MOXKET COCTABISATH
JIBE-TPU CTPAHUIIBI TEKCTA,

OcHoBHast yacTh pedepara COICPKUT MaTepuai, KOTOPBIH 0TOOpaH O0YyJaromIuMCst TSt
paccMmoTpenust npoOiaembl. OH MOXKeET ObITh pa3felsieH Ha naparpadsl. CpenHuii 00beM OCHOBHOU
gactu pedepara - 10-15 crpanui.

B 3akmtouenun pedepara o0ydaromunics caMoCToATeaIbHO GopMyIupyeT BbiBOAbL. O0b-
€M 3aKJII0YEeHUs - 1-2 CTpaHuUlIbL.

B cnucke ucnonb3oBaHHOW A7l HamucaHusi pedepara aurepaTypsl B andaBUTHOM MO-
CJIEIOBATEIILHOCTH YKA3bIBAIOTCS BCE MCTOYHHKHU, KOTOPBIMH TOJB30BAJICS OOYyYaromIuiics Tpu
MOATOTOBKE paboThI, corsiacHo TpedoBanusim ['OCT.

IIpoueaypa 3amutsl pedepara
3amuTa pedepara MPOBOIUTCS COTIIACHO KaJICHAAPHO-TEMATUIECKOMY TUIAHY 3aHSATHIA.
Pedepar npeacrasmsieTcs k 3amure Ha auctax Gpopmarta A4. TekcT Ha HUX JOJDKEH OBITh
OTIIEYaTaH Ha KOMIBIOTEpE. B HCKITIOUNTENBHOM cliydae IomycKaeTcs 3amura pedepara, mpea-
CTaBJICHHOTO B pyKonucHoM Bapuante. [Iporeaypa 3amutel pedepara Ha 3K3aMeHe TpeCTaBIIsI-
€T coOOoM:
- BBICTYILJIEHHE aBTOpa pedepara (1o 10 MUHYT), B X0J1e KOTOPOTro 00y4Jaromuics A07-
JKEH MOKa3aTh CBOOOIHOE BIIQJICHUE MAaTEPHUAJIOM I10 3asBJICHHON TeME,
- OTBETHI HA BOMPOCHI MPEIOIaBaATEN U CTYICHTOB IPYIIIHIL.
[ToaroroBka u 3ammTa pedepara OleHUBACTCS B OaylIax:
1. Ogopmnenue (maxcumanvro 4 banna)
1 6aym — pedepat pacrieyaTtaH U3 CETH HHTEPHET, C YKa3aHUEM CBoel (haMUTHH
2 Oamna — pedepar pacreyaTal U3 CeTH HHTEPHET, COCTABIICHO COJICPKaHUE HITH
CITUCOK JIUTEPATYPBI
3 Gaia — caMOCTOSITENTFHO HAIMCAHHBINA pedepaT, OTCYTCTBYIOT CChUIKU Ha
HMCTOYHUKH HCIIOJIE3YEMOU JTUTEPATYPhI B TEKCTE.
4 6amna — pedepat opopMIIECH IO BCEM TPeOOBAHUSM.
2. Bovicmynnenue ¢ doknadom (makcumanvho 4 6anina)
1 Gann — CTYIeHT, He OTPBIBASCh YUTAET JOKIIA]
2 Gayta — CTYJICHT YMTAET JIOKJIaJl, MHOT/Ia OTPHIBAsICh OT TEKCTA, AT IMOSCHEHUS
3 Ganna — CTYJeHT JOKJIaIbIBAET CAMOCTOSTENILHO, HHOT1a UCTIONB3YIO 3alUCH
4 Gana — CTy/IGHT CBOOOJHO BIIaJIe€T MAaTEPHAIOM, HE UCTIOJIb3YET MPHU OTBETE 3aIUCH.
3. Omeemvl Ha 80NPOCHL NPenodasamelisi U 0OHOKYPCHUKOS. (MaKCUMAaibho 4 banna)
1 Gasyut — CTYJIEHT UIIET OTBET B pedepaTe U 3a4UTHIBAET €TO.
2 6amna — CTyHIeHT AaeT OJTHOCIIOKHBIN OTBET (J1a/HET)
3 6ayna — CTyneHT OTBeYaeT Ha OOJIBIIMHCTBO BOIPOCOB, COMTPOBOXAAET MOSICHEHUSIMH.
4 6amnna — OTBeTHI JaHBI HA BCE TIOCTaBJICHHBIE BOMPOCHI. € MosicHeHUsIMU. CBOOOIHO OpHEH-
THUPYETCS B TEME.

3.5. JlabopaTtopHbie padoThI
3.5.1. B paboueii mporpaMMe IpOX0xkKACHUS JUCIUILUIUHBL MPELyCMOTPEHO BhInonHeHue 10
nmabopaTopHbIX padot . [IpumMepsl 1ab0paTOPHBIX PadOT MPEACTaBICHBI HUXKE

JladopaTopnasi pa6ora Ne 1. KauecTBeHHbIe peakuiyd HA KATHOHBI M1 AHHMOHBI OMOTeH-
HBIX 3JIEMEHTOB. S- 3J1eMeHThI.

OnbIiT Ne 1. OKkMCIUTEIBbHO-BOCCTAHOBUTEIbHBbIE CBOMCTBA NMEPOKCHIA BOJOPOAA.
B npoOupky nomemarot 6-8 kanenb pactBopa nepmanranara kanuss KMnO4 u 2-3 xammm 1Byx-
HopMmainbHOTrO 2H pactBopa cepHoit kuciaotsl H2SO4 . 3atem no6asbre 3-4 xarum 10% pactBopa



nepokcuaa Bogopoga H202. Kak m3aMmeHuTcs 1BeT pacTBopa, 3amucarh B kypHase. CocTaBUTh
OKUCITUTEIbHO-BOCCTAHOBUTENLHOE YPABHEHHE IAaHHON PEaKIUU.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHUS.

B npo6upky nomentarot 8-10 kamenp auctuil. BoAsl B 1 karmo ¢geHon-dranenHa, 3aTeM MHUK-
poirmnareneM J00aBIAI0T HECKOIbKO KpucTauiukoB Na2CO3, pa3MennBaoT.

OTMeTHTh B KakOH LIBET OKpacuTcs pacTBop (peHon-dranenna. 3anucats ypaBHEHHE THIPOIN3a
KapOOHaTa HaTPHUS B MOHHOM U MOJIEKYJIIPHOM BHJIE.

OnpiT Ne 3. O6napy:kenune karnona K*
['excarutpokobansrar /I11/ Hatpus - Na3[Co(NOz2)s] B ctaboKHCION U HEUTpAIBHOUN cpefe 00-
paszyer c COJISIMU KaJIUst KPUCTAJUIMYECKUM 0CaJI0K K>Na[Co(NO»)s].

HNoHnplii BUA:
2 K*+ Na' + [Co(NO2)¢]> = K2Na[Co(NO2)s¢] |

B npoGupky BHOCAT 2 Kaluid KOHIICHTpUPOBAHHOTO pacTBopa xjopuaa kams KC1 u 2 kamm
CBEXENPUTOTOBIEHHOTO KOHLeHTpupoBaHHOro pactBopa Nas3[Co(NO:z)s]. Brimagaer ocanox
NaK>[Co(NO2)s]. Eciiu ocamok He oOpa3yeTcs, TO TOTUPAOT CTEHKH IPOOUPKU CTCKIISTHHOM Ta-
JIOYKOM. 3anucaTh LIBET o0Opa3oBaBIierocs ocajka.
Hanucatp ypaBHeHHE peakiuu B MOJIEKYJIApHOU (opMme.

OnpiT Ne 4. O0Hapy:kenne karnonaMg*?

A) Enkue 1menouu BbIAENSIOT U3 pacTBOpa cojiell Maruus Oesblil aM(pOpHBINA 0caloK IMAPOKCHIA
Mg (OH). . Monnsii Bua: Mg** + 20H- = Mg (OH)2|

B npobupky BHOCAT 4 Kamum pactBopa xsiopuja maraust MgClz m 2-3 kamiu pactBopa THIpOK-
cuna Hatpuss NaOH, npoucxonut BelnazeHue ocagka. OTMETUTh LBET OcajKa. 3anucarb ypas-
HEHHE PEaKIUU B MOJICKYJIIPHOU opme.

Bb) T'uapodocdar narpus Na,HPO4  siBisieTcss XapakTepHBIM PEakTUBOM Ha MOHBI MarHwusl.
B pactBopax copepkammx XJIOpH aMMOHUS, B IPUCYTCTBHH aMMHaKa (aMMHadyHO-0ydepHas
CMeCh) 00pa3zyercss KPUCTALIMYECKHH OcaZoK MarHuii-ammonwmii-pocdar. MoHHBIM BuUA:
Mg?* + NHa* + POs*— Mg NH4PO4|

K 5-6 kamnsm pactBopa xsopuaa Marauss MgClz npuGaBisioT 2 KamiM XJIOpUJia aMMOHUS
NH4Cl, 3areM 2 karui pacTBopa aMMHUaka M IO KalUliM pacTBOp HaTpus ruapogocdara
Na:HPO4, Bemanaer kpucraminyeckuii ocagok. OTMETUTh LBET OcajKa. 3amnucarh ypaBHE-
HUE PeaKIMy B MOJIEKYJISIpHOM (opme.

OnpiT Ne 5. Peakuus obHapy:kenusi karuona Ca*?

Oxkcanat ammonus — (NH4)C204 — 00pazyer ¢ consiMu KalbLius MEJKO-
kpuctamnaeckuit ocanok CaC2O4, MoHHBIN BUA:

Ca?* +C204> =CaC204]

K 5-6 xamsim pactBopa CaClz npuiuth 5-6 xamnens pactBopa (NH4)C204 peaxtuBa. O6pasyer-
cs ocagok. OTMETUTH LIBET Ocajika. 3anucaTh ypaBHEHHE PEaKIUK B MOJIEKYJISIpHOH (opMme.

JlabopaTopnasi paGora Ne 2. KosimuecTBeHHbIN aHaan3. Turpumerpusi.
OnpenesieHne KApOOHATHOM /BpeMeHHO#i/ JKeCTKOCTH BO/bI

XKecTtrocTh BOJIbI 00yCIOBIIEHA TPUCYTCTBUEM B HEW COJIel MarHUs U KalblUs. KECTKOCTh
BOJIbI BBIPAKAETCA KOJUYSCTBOM MIJIJTUIKBUBAJICHTOB MOHOB KaJIbIUs U MAarHUs, COJIEP KAIINX-
cst B [ nmutpe Bonbl. OMH MHJUTHAIKBUBAICHT KeCTKOCTH oTBedaeT 20,04 MI/1 MOHOB KallblUs
i 12,16 mr/m noHoB Maruus. Msirkast BoJa coepKuT < 4 MIKB/JI. MOHOB KaJIbITUSI M MarHus,
cpeaHexecTkas - 4-8 MIKB/II, )KecTKas 8-12 mokB/n. CymmapHOe conepkKaHHe pa3IHYHBIX



coJiel KaJlbllusl U MarHusi oOyclaBiMBaeT OOLIYI0 #KeCTKOCTh BOJbl. OO0Ias *KEeCTKOCTh BOJbI
nojapasiensercss Ha kapOoHaTHYI0 W HekapOoHaTHyro. HexkapOoHaTHasi (IIOCTOSIHHAs) JKECT-
KOCTb BOJIbl CO3/1A€TCsI IPUCYTCTBUEM B HEH XJIOPUIOB U CyJIb()aTOB MarHus U KajblMsl, a Kap-
OoHaTHas (BpeMEeHHas ) - COJAepKaHUEM B BOJAE TMIPOKapOOHATOB ATHX METaJUIOB. Benencreue
THJIPOJIM3a THAPOKAPOOHATOB BOJIA UMEET IIEJIOYHYIO PEAKIHI0, [I03TOMY MOXKET ObITh OTTUTPO-
BaHa KUCJIOTOM B IMPUCYTCTBUU OJHOIO U3 KHUCIOTHO-OCHOBHBIX MHJMKATOPOB (METOJ alUau-
METPHH).

Xon paboThI:

1) HanummTe ypaBHEHHS peaKIuu THIPOJIN3a THAPOKApOOHATOB U MX
B3aUMOJIEUCTBUS C KUCJIOTOM.

1) CobepuTte ycTaHOBKY JUIsl TATPOBAHUSI BOJIBI XJIOPOBOJAOPOIHON KHCIIOTOM.

2) Ilunerkoii Ha 100 M3 IOMECTUTE UCCIENYEMYIO BOJly B KOHUYECKYIO K0JI0y, 100aBb-
T€ K UcciedyeMoi Boje 2-3 Kamiim METUIOBOTO opaHkeBoro. [Ipu nHanmyuu 6ukapOoHa-
TOB JXUJKOCTh OKPACUTCA B XKEJTHIN IBET.

3) OtTuTpyiiTe NPUTOTOBICHHYIO MPOOY PacTBOPOM COJISTHOM KHUCIOTHI JI0 TMEepexojia
KEJITOM OKpacKM MHJAUWKATOpa B OpaHKeBYI0. TUTpoBaHHE BBHIIOJIHUTE HE MEHEE TPEX pa3 A0
MOJTyYeHHUsl 3HAYCHHH, OTInYaromuxcs He 0osee, ueM Ha 0.1 mi1.

4)  Paccuwuraiite cpeHee 00beMa XJIOPOBOJOPOIHON KHUCIIOTHI, 3aTPAYCHHOTO HA THUTPO-
_ V4V +V,

3
5) PaccuuraiiTe KapOOHATHYIO KECTKOCTH BOJBI (MMOJIB/J):
K = C,.(HCI)-V(HCI)-1000

K

BaHUE: Ve

VHZO
6) Ilomb3ysick TaOymMIEH KiaCCH(PUKAIIUK BOABI MO JKECTKOCTH, CIIEIAlTe BBIBOJ, K Ka-
KOU TpyIIlie OTHOCUTCS UccienyemMasl BoJa.
7) 3anummuTe MOJYYCHHBIC PE3YJIbTATHI B TAOIHUITY:
Ta6auna 4.1. Pesynpratsl TUTpOBaHUS MPOOBI BOABI pacTBopoM HCI

3.5.2. MeToauyeckne MaTepHaJIbI
B xone BoimonHeHus 1a00paTopHBIX paboT cieayeT Y€TKO CIe0BaTh METOUKE BBITIOHE-
HUS U CTPOTO COONIOZaTh TEXHUKY Oe3omacHoCTU. [1o nToram BHITTOJIHEHHOW paOOThl 0pOpMIIS-
€TCs OTYET.
OdopmiieHue J1a0OPATOPHOI U MPAKTHYECKOI PadoThI

ITpaBunbHO ohopMmiieHHas 1abopaTopHast paboTa JOJKHBI COEPKATh B ceOe pa3zesbl:
e Ha3zpanue paboTbl

OGopynoBanue.

[ens paboTHI.

X0/ BBIIOJTHEHUS pabOTHI.

PesynbpTaTsl HaOMIOAEHUI U BHIYMCICHUH B BHJIE€ TaOIULL.

VYpaBHEHUS XUMHUECKUX Peakuil (Ipr HE0OXOAUMOCTH).

BrIBOJ (I05KEH COOTBETCTBOBATH 11€TTH PAOOTHI).

Kpurtepun onenuBanus 1a00paTopHOil M NPAKTHYECKOH padoThI
e OneHkKa «OTIIMYHO)» CTaBUTCS, €CIIH:
a) paboTa BBITNIOIHEHA [TOJTHO, TPaBUJIBHO, 0€3 CYILIECTBEHHBIX OIINOOK, CIeJIaHbl BHIBOJIBI;



0) SKCIIEpPUMEHT OCYIIIECTRIICH I10 TUIAHY C YYE€TOM TEXHHKHU O€30IMacHOCTH U MPaBUII pabOTHI C Be-
IIECTBaMH U IPUOOpaAMH;

B) UMEIOTCS OpTaHU3alMOHHbBIC HABBIKU (TIOICP)KUBACTCSI YUCTOTA PAbOYEro MeCTa U MOPSIOK Ha
CTOJIE, SKOHOMHO HCIOJIb3YIOTCS] PEaKTUBHI).

e  OueHKa «XOPOIIO» CTABUTCS, €CIIH :

a) paboTa BBHINOJIHEHA NIPABUIILHO, O€3 CYIIECTBEHHBIX OIIMOOK, C/IEIaHbl BHIBO/BI,

0) IONYCTHMBL: HEMNOJHOTA MPOBEIACHUS WA OPOPMIICHHS KCIICPUMEHTa, OIHA-IBE HECYIIle-
CTBEHHBIC OIMMOKK B TIPOBEICHUN WU OGOPMIICHHH DKCTIIEPHIMEHTA, B MPaBHIIaX PadOTHI C Be-
HIECTBaMU U PHOOPAMH.

e OiueHKa «yIOBJIETBOPUTEJIBLHO» CTAaBUTCS, €CJIM JONMYIICHHI OJHA-IBE CYIIECCTBCHHBIC
omuOKH (B X0JIe SKCTIEPUMEHTA, B 00BICHEHHH, B 0(hOpMIICHHH pabOTHI, MO TEXHUKE Oe3-
OIACHOCTH, B paboTe C BEUIECTBAMH M MPHUOOPaMH), KOTOPHIE HCIPABIISIOTCS C ITOM OIIBIO
YUHTEIIS.

e OneHka «Hey10JIeTBOPUTEIbHO0)» CTABUTCS, €CIIU JOMYIIECHBI CYIIECTBEHHbBIE OMMUOKH (B
XO0JIe IKCIIEPUMEHTA, B O0BSICHEHHH, B OOPMIICHHU Pa0OTHI, TI0 TEXHHKE 0€30MaCHOCTH,
B paboTe C BeUIECTBAMH M NMPUOOpaMM), KOTOPbIE HE MCIPABIISIIOTCS Jake MO yKa3aHUIO
YUUTEIS.

Bo Bcex ciryuasix oleHKa CHI)KAeTCs, €CIi 00yJaromuicss He coOIro1a npaBuiia TEXHUKH 0e3-
OIAaCHOCTH.

3.6.0neHOYHbBIE CPeICTBA K IK3AMEHY.
3.6.1.1. Bonpockl, BLIHOCUMBbIE HA IK3aMeH

—

CoBpemeHHast Teopusi CTPOSHUS aToMa.

2. OCHOBHBIE TOJOKEHUS MPOTEKAHUS XUMHUYECKUX PEAKIIUNA C TOYKH 3PEHUS TEPMOIMHA-
MHKH.

3. KadecTBeHHBIN aHAIN3.

4. IlnanerapHas ¥ KBAHTOBO-MEXaHUYECKas MOJIEIb CTPOEHHUS aToMa.

5. IloHsATHE SHTAIIBIINU.

6. Kakue BemiecTBa MOTYT SIBIISITbCSI OKMCIIUTEIISIMU: TIEPMAHTaHAT KaJusi, COJITHASI KUCTIO-

Ta, IEPEKUCh BOAOPOJA, CEPHASI KUCIIOTA.

7. BomopoaHsblil mOKa3aTeNb.

8. JlpoOHBIi M CUCTEMAaTHUECKUI aHANIN3.

9. Tloctynatsl bopa.

10. 3akoH I'ecca.

- Bnusaue pasnuuHbIX (aKTOPOB Ha THAPOIIHS.

12. KonnvecTBeHHBIN aHAIIN3.

13. JlucnepcHble CUCTEMBI.

14. KBaHTOBBIE UHCIA.

15. OcHOBHBIE TOHATHS TEPMOJIUHAMUKH.

16. Hanmcate ¥ ypaBHATh METOJIOM 3JIEKTPOHHOTO OajaHca peakiuio: B3aUMOEHCTBUE BO-
JI0poja € a30TOM.

17. NoHHOE paBHOBECHE BOJBI.

18. O6mIme MPUHINITH U BUBI KOJIMYECTBEHHOTO aHAJIN3a.

19. Boopoasslii mokas3aTeslb pacTBOpa paBeH 3, ONPENEIUTh KOHIIEHTPALMIO HOHOB ITU/-
pOKCHIIA B PaCTBOpE.

20. ®u3nyeckuil CMBICI KBAHTOBBIX YHCEIN U MX IIU(PPOBHIX 3HAUECHUH.

21. IloHsiTHE SHTPOIHUH.

22. K xakoMy THIly peaklMii OTHOCUTCS peakliis B3aUMOIEHCTBHS MEIU C CEPHOM KHCIIO-
TOM: HaNKcaTh €€ U apryMEHTUPOBATh OTBET.

23. Buasl ruzipoaunsa.



24. I'paBUMETPUYECKHUI METO aHAIU3a.

25. Hanucatp ¥ ypaBHATH METOJIOM SJIEKTPOHHOTO OajlaHCa PeaKLUIO: B3aUMOJICHCTBHE BO-
JI0poJia C a30TOM.

26. OnucaHue EKTPOHHON CTPYKTYpbl HA0OPOM KBAaHTOBBIX UMCEIL.

27. Dueprus ['mo60ca.

28. Paccuntath M, OKMCIUTENS U BOCCTAHOBUTENS I PEAKLIUMU: LIMHK + a30THAsI KUCIIOTA.

29. Hanncatp ypaBHEHUs THIPOJIN3a IO MEPBOM CTYNEHU: XJIOpUIa Kalus, alleTaTa HaTpUs.
YKazarb Xxapakrep cpesl.

30. Haiitu maccy menoun (KOH), HCOOXOUMYIO JIJIsl TOJIHOM HedTpaym3anuu 10T cepHoit
KHUCJIOTBI.

31. TurpuMeTpUYECKHI aHATIU3.

32. Ilonumepsl U OJIUTOMEPBI.

33. KommieMeHTapHOCTb.

34. K xakoMy TuIly peakluii OTHOCUTCS peaKlusi B3aUMOAECHCTBUS MEIU C CEPHON KUCIIO-
TOM: HaNKCaTh €€ U apPTyMEHTUPOBATh OTBET.

35. Ilpunnun Ilaynu u 3anper [laynu.

36. IloHsATHE CKOPOCTH XUMHUECKON peaKInH.

37. Oxucnenue u BoccraHoBieHue. [IpuBectu npumepsl.

38. Hanucats peakuuu ruaponusa mo nepsoit crynenn: KCN, - cynsdara nuHka.

39. IlpaBuia KBaHTOBOW MEXaHUKH.

40. ®axkTopsl, BAUSIOUINE HA CKOPOCTh XUMUYECKOU PEaKIUH.

41. I'maponus conei.

42. YKaxuTe, KaKie BEIIeCTBA MOTYT SIBIISITHCS BOCCTAHOBUTENISIMU: XJIOP MOJICKYJISIPHBIH,
AQHUOH XJIOPA, IEPEKUCH BOJOPOJIa, CEpHAs KUCIIOTA.

43. 3aKOH PKBUBAJICHTOB JIJIl PEarupyroluX BEIIECTB.

44. Xumudeckoe U (pa30BOE PaBHOBECHE. .

45. [IpyHUMI MUHUMYMa 3HEPTUH U MPAaBUIIO XYyH/A.

46. 3aKOH JEMCTBYIOLIMX MACC JJIi TOMOTE€HHBIX PEaKIIH.

47. llopsaok ypaBuuBanusi OBP.

48. MeToj HeWTpanu3alui.

49. IToHsATHE O BBICOKOMOJIEKYJIIPHBIX COETMHEHUSX.

50. IIpaBuno KneukoBckoro u moyrydeHue 3HepreTuyeckoro psaa Kieukockoro.

51. 3akoH neHCTBYIONIMX MacC JUIsl T€TEPOreHHBIX PEaKIUH.

52. YcnoBust 00pa3oBaHus U paCTBOPEHUS OCAIKOB.

53. YKaxkuTe OKUCINTEND U BOCCTAHOBUTEIND B PEAKLIUU: B3aUMOACHCTBHE KEJIe3a C CEPHOI
KHCIJIOTOM.

54. Hanummre rufpoins, yKakKUTe XapakTep Cpeabl: XJIOpU HATPHs, XJIOPUL aMMOHHS.

55. Touka SKBUBAJIEHTHOCTH.

56. OCHOBHBIE TOHATHS KAYECTBEHHOTO M KOJMYECTBEHHOTO aHAIN3A.

3.6.1.2. IIpumepsl 32124, BBIHOCUMbIX Ha JK3aMeH:
1. Kakoe konmnuecTBO ocanka oOpasyercs rpu B3aumoaeiicteuu 100 r HuTpara cepedpa ¢ 50
T COJISIHOW KHUCJIOTHI?
2.KonnenTpaiusi HOHOB Bojopojia B pactBope 10-3 mounb/n. Paccuuraiite ruapOKCHIIbHBINA
MIOKA3aTelNb.
3.CKoJIbKO JIUTPOB BOJBI HEOOX0AUMO A00aBuTh K 1,5 1 0,5 H pacTBOpa XJopuaa HaTpus,
4yT100BI IONyuuTh 0,1 H pacTBOp.
4 Haiitu maccy mienoun (KOH), HEOOXOIUMYIO Ui TOJIHOM HelTpanmusamuu 10 T cepHOU
KHCJIOTHI.
5.BbruncnuTh NpOIEHTHYIO KOHIEHTpaluoo 1 H pacTBopa Xxjopuaa HaTpus (IUIOTHOCTH 1,2
/M),



6.CKOJIBKO JTUTPOB BOJBI HeoOXoaumo mo6aButh K 1,5 1 0,5 H pacTBOpa Xjopuaa HaTpHs,
4q100BI IoNyuuTh 0,1 H pacTBOp.

7.Paccuntate M» OKHCIUTEIIS U BOCCTAHOBUTEIA U1 PEAKIIUU: [IUHK + a30THAsI KUCIIOTA.
8.BonopoaHblii oKa3aTesb pacTBOpa paBeH 3, ONPEAEIINTh KOHIIEHTPALUIO HOHOB TUAPOK-
CHUJIa B pacTBOpE.

9.0mpenenuth 00beM 0,5 H CepHOIM KUCIOTHI, HEOOXOAUMBIN ia HeWTpanu3amuu 150 mi
0,1 1 pactBopa KOH?

10.Haiitu maccy mienoyu (KOH), HEOOXOIMMYIO JIJIsl TTOJIHOW HeTpanu3auun 10 r cepHOit
KHUCIIOTBHI.

11.Hanucars ypaBHEHUS peakuil TMAPOan3a coyiel 1o 1 CTyNeHU B MOJIEKYJISIPHOM U MOH-
HOM BHUJIE: - cyib(ara amroMunus, - K2S.

12.Temnepatypublii kKodpduuueHT peakuun paBeH 2. Ha cKombko rpaaycoB HE0OXOAMMO
MOBBICUTH TEMIIEPATYypPy, YTOOBI CKOPOCTH peakluy Bo3pocia B 8 pas.

13.0npenennuth Ynucio MoJIEd U YNCIO MOJb 3KBUBaJIeHTOB: 10 r cepHoil kucnotel, 1 50 r
cynbdara xpoma(Ill).

14. Beruncnuts, ckoipko raurepuna C3Hs(OH)s nyxHo pactBoputs B 200 T BOABI, YTOOBI
pacTtBop 3amep3ain npu — 5°C. Kpuockonuyeckas nocrostHHas Boasl 1,86 rpa.

15. VI3 cKkoNbKHX aTOMOB COCTOMT MOJIEKYJIa HOJa B CIIUPTOBOM PacTBOPE, €CIIA PACTBOP
6,35 r fiona B 100 r 3Tanona kunur mnpu 78,59°C?

16. Cxonbko rpammoB Titoko3bl CsH1206 0110 pactBopeHo B 0,511 BOJbI, €clid TeMIepaTypa
KMIIEHHs! OJIy4eHHOro pacTBopa coctapuna 102°C?

17. Uemy paBHa Temrieparypa 3amep3anus pactBopa AlCl3 ¢ MOJISIpHOM KOHIIEHTpaNne K-
BuBajieHTa 0,3 MOJIB/JI, €CITM €T0 CTeNeHb aucconuanuu paHa 60%?

18. B kakom konm4ecTBe BOJIbI HaJ0 pacTBOpUTh 6,84 T ritoko3sl CeHi206, 4TOOBI 1aBIIE-
Hue napa Bojbl, paBHoe mpu 65°C 250 rlla, cuuzunock o 248 rlla?

19.HaliiuTe OTHOCUTEIBHYIO MOJISIPHYIO MAacCy HE3NEeKTpoauTa, eciu ero 10%-Hblil pacTBop
kurut ripu 100,6°C.

20. CkoibpK0 BOJBI HAZ0 MPUOABUTH K 2 J1 pacTBOpA caxapa, YTOObI MOHU3UTH €r0 OCMOTH-
4yecKoe JaBiieHue B 3 pa3a?

21. PaccuunTaiiTe MaccoBYIO JI0JIIO XJIOPHAa HATpUs B (PU3HOIOTMYECKOM PACTBOPE, OCMOTH-
yeckoe JaBieHue Kotoporo npu 25°C cocrasmuser 762,7 xIla (a=1, p=1r/cm).

22. HanumuTe ypaBHEHUs peakliiii B MOJIEKYJISIPHOM, HIOHHOW U COKpAIIEeHHON MOHHOM
dbopmax MexIy CepHOIM KUCITOTON U THAPOKCUJIOM KaJTusl.

23. HanmmuTe BCe BO3MOXHBIE YPAaBHEHUS PEAKIIMI B MOJIEKYJIIPHOM, HOHHOW U COKpa-
IIEHHOW MOHHOU (hopMax MEXAY CIEAYIOIIUM KUCIOTaAMU M OCHOBAaHUSIMMU:
NaOH,Mg(OH),, H>SO3, H3PO4

24. CocTaBbTe 10 TPU MOJIEKYJIIPHBIX YPaBHEHUH peaklnii, KOTOPHIE BBIPAKAFOTCSI HOHHO —
MOJIEKYJISIPHBIMU YPABHEHUSIMHU:

a) Mg?" + CO3* = MgCOs

6) H" + OH = H,O

25. Boruncnuth Konnentpamuio noros OH— u NH4™ B 0,5 M pactsope NH4OH, eciu koH-
cranTa auccormarmu K = 1,8x107.

26. CkoJbKo rpaMMoB MOHOB Ba?* comepsxutcs B 200 MJI HACBIIIEHHOTO PACTBOPa KapOoHa-
Ta Gapus, eciu [1Pgacos = 8x107.

27. CocTaBbTe€ MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKLIUI B3aMO/IEH-
CTBUS B PACTBOPAX MEXKIY:



a) XJIOpUJOM KOOAITbTa U CyJIb(PUIOM KaJHS;

0)ruIpOCUIIMKATOM Kalus U TUAPOKCHIOM KaJIHsL.

YeMy paBHA KOHIICHTPALIMs KaXKI0OTO HOHA B HACBHIILICHHOM pacTBOpe Cyibduaa cepedpa?
28. Kakoe u3 BemecTB: ruipokapOoHaT Kanus, cyiab(ar KaaMmus, TUAPOKCHT Oapus Oyaer
B3aMMOJIEMCTBOBATh C CEPHOM KUCIIOTON? BhIpasure 3TH peakiuu MOJIEKYJIIPHbIMUA U UOH-
HO-MOJIEKYJISIPHBIMU YPaBHEHUSMU.

29.CocraBbTe MOJIEKYJIIPHbIE YPABHEHMSI PEAKIIUNA, KOTOPBIE BBIPAXKAIOTCS CIIEYOIIUMU
MOHHO-MOJIEKYJIIPHBIMU YPaBHEHUSAMU:

a) 3Ca%" +2P04 = Ca3(PO4)2;

0) NHs" + OH = NH4OH.

Yemy paBHa pacTBOPUMOCTH CyJIb(HIa KaMUsI B MOJIB/J U T/MOJIb?

30. CocTaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS pEaKLUil B3aUMOIEH-
CTBUS B PACTBOPAX MEXKIY:

a) cyabdar xene3a U HUTpaT CTPOHIINS;

0) HUTPUT HATPUS U COJITHAS KMCIIOTA.

31.Yro Ha3bIBaeTCsA MOHHBIM Ipou3BeAeHuEM Bobl? UeMy oHO paBHO? JlaiiTe BBIBOJ BbIpa-
YKEHMs HOHHOTO ITpou3BeieHUs Boibl. Kak BiMseT TeMnepaTypa Ha HOHHOE IIPOU3BE/ICHUE
BOJIBI?

32. CkobKO rpaMMOB THIPOKCH/IA HATPUSL HAXOAUTCS B COCTOSIHUU MOJIHON AUCCOLUAIINY B
100 ma pactBOpa, pH koToporo pasen 13?

33. PaccuuTaTh MOJISIPHYIO KOHIIEHTPALMIO HOHOB BOJIOPOAA U TMJIPOKCH/Ia B PaCTBOPE T -
pokcuaa HaTpusi ¢ pH = 12,5.

34. Haiinute BOAOPOAHBIH MTOKa3aTeIb KOHIEHTPUPOBAHHOTO PACTBOPA CUIILHOIO 3JIEKTPO-
auta — 0,205 M HCL.

35. K 150 r 20% pacTtBOpa caxapo3sl 1o0aBuiIn 45 T rII0K03bI. PaccunTaiite MaccoBble 10-
JM yTJIE€BOJOB B HOBOM PacTBOpE.

36. lna vevitpanuzanuu 20 mi 0,1 H pacTBopa KUCIOTHI MOTPeOOBAIOCH 6 MJT pacTBoOpa €/1-
Koro HaTpa. OnpeaenuTs HOpMaIbHYI0 KOHIEHTPALMIO pacTBOpa €KOTr0 HaTpa.

37. HopmanbsHas koHieHTpanus pactBopa KNO;3 pasua 0,2 moinb/n. HaliTu mpolieHTHY10
KoHIIeHTpanuto pactBopa KNO; u mosnsapHyto kKoHeHTpaiuto pactopa KNO; ITnotHocTh
pacTBOpa NPUHATH paHoil 1 r/mi.

38. Briuucinre MOJISIPHYIO U MOJIIPHYIO KOHLIEHTpaLnio dkBuBasieHTa 20 % pacTBopa XJ1o-
pHa Kanblus IWIOTHOCTRIO 1,178 1/mit.

39. Yemy paBHa HopMmanbHOCTh 30% pactBopa NaOH motHoctsio 1,328 r/mn? K 1 11 3T0TO
pacTBopa npubaBuiIM S J1 BOJbI. BeIuncinTe MaccoByO A0II0 MOIYYEHHOTO pacTBOpa.

40.K 3 1 10 % pactBopa HNO;3 miotHocTsto 1,054 r/mn nmpubaswiu S 11 2 % pactBopa Toi
e KUCJOTHI I0THOCTHIO 1,009 r/mit. BeruncianTe MaccoByto J10J110 B MPOLIEHTAX U MOJISAP-
HYIO KOHIIEHTPAIMIO MOJIYyYE€HHOTO pPacTBOpa, 00beM KOTOPOTO PaBeH § JI.

41. Onpenenuts MOJIIPHOCTh, HOPMAJIBHOCTh, MOJISUIBHOCTD U TUTP 4 % pacTBo-

paFeSO4 06beM KoTOporo pasex 1,5 11, miotHocTs 1037 kr/m?

42. CkoJIbKO TpaMMOB pacTBOpa C MacCOBOH J1oMieil cepHOil KHcI0Th 96% HEoO6X01UMO
BJIMTH B | J1 BO/IBI, YTOOBI OJyYUTH PACTBOP C MACCOBOM

43. Cxonbko mit 0,5 M n 0,1 M pacTBOpoB a30THOM KHCIIOTHI CIEAYET B3STh JAJI IPUTOTOB-
nenust 1000 m 0,2 M pactBopa.



44. CocTaBUTh JICKTPOHHBIE (POPMYJIBI U TIPEACTABUTH IpauUecKu pa3MenieHue JIeKTPO-
HOB I10 KBAHTOBBIM SYEHKaM JUIsl YKa3aHHBIX JIEMEHTOB. [IpoaHanu3upyite BO3MOKHOCTH
pa3beIMHEHUS CIAPEHHBIX AJIEKTPOHOB MPH BO30YKICHUH aTOMOB ¢ 00pa30BaHUEM-
BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUM C TEOPHUEH CIIUH-BAJICHTHOCTU. Y TJIEPOJI, XJIOP.
45.CocTaBbTe JEKTPOHHBIE (POPMYIIBI U TIPECTABHTE IPAPUICSCKH Pa3MEIICHHUE IIEKTPO-
HOB I10 KBAHTOBBIM STYEHKAM JIJIS1 YKA3aHHBIX 3JIEMEHTOB. [Ipoananu3upyiite BO3MOKHOCTH
pa3beIMHEHNS CIIAPEHHBIX AJIEKTPOHOB MPH BO30YKIEHUU aTOMOB ¢ 00pa30BaHUEM BAJICHT-
HBIX 3JIEKTPOHOB B COOTBETCTBHH C TEOPUEN CIIMH-BAJICHTHOCTH.
46. Kakoe KBaHTOBOE YHCIIO OIpeiesieT KOJIUYECTBO OpOUTaseii B JTaHHOM MOAYPOBHE aTo-
ma? YeMy paBHO uucio opOuTanei Ha s-, p-, d— u f— nogypoBHsx?
47 HanummuTte 3HAYEHUS BCEX YEThIPEX KBAHTOBBIX YMCEI JUIS TPEX JIFOOBIX AIIEKTPOHOB HA
4p-nogypoBHE. 3HAUCHUSIMU KaKOTO KBAHTOBOI'O YMCJIA PA3IMYAIOTCA TPHU AJIEKTPOHA yKa-
3aHHOTO nomypoBHs? [loueMy MakCUMaIbHOE YUCIIO 3JIEKTPOHOB Ha P-MIOAYPOBHE paBHO 67
48. IIpeacTtaBbTe 2JIEKTPOHHBIE CTPYKTYPhI Zn2+; S6+
49. Kak n3MeHsI0TCs CBOMCTBA THIPOKCUIOB 3JIEMEHTOB B IIEpUOAAX U IPYyIIax C yBeauye-
HUEM nopsaKkoBoro Homepa? [louemy?
50. KakoBa coBpemenHas ¢popmynupoBka [lepuoaudeckoro 3akona? B yem npuynna nepu-
OJIMYECKOM 3aBUCMMOCTH CBOMCTB JIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUH OT 3apsja
s/ipa aTOMOB?
51. Ilpoananu3upyiTe U3BMEHEHUS BEJTUYHHBI 3apsJIOB 1€, PAINyCOB. ATOMOB, JIEKTPO-
OTPULIATENILHOCTEN U CTeneHel okucienus 4 nepuoja. KakoBel 3aKOHOMEPHOCTH 3TUX U3-
MEHEHHUI NPU ABUKEHUU — 110 TPYMIIE CBEPXY BHU3 WIH 10 EPUOY clieBa HanpaBo? Kak
M3MEHSETCS B 3TOM HaIPaBJICHUH METAIUIMYHOCTD 3JIEMEHTOB M XapaKTep UX OKCUAOB U
TUJIPOKCUJIOB?
52. CocraBbTe (hOpMYIIbI OKCHIOB M TUAPOKCUIOB Maprania. Kak usmMeHsercs KUCIOTHO-
OCHOBHOM M OKHMCJIUTEIbHO-BOCCTAHOBUTENIbHBIN XapaKTep 3TUX coeauHeHuit? [loqunnstor-
Csl JIM OTH COEJMHEHUs 001Iel 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB OKCHUIOB M THIPOKCH-
oB?
53. U3 okcunoB As203, P2Os, GeOy, SO3, Al,O3, V2Os BeiOepuTe 1Ba OKcHia ¢ Hanbosee
BBIPOKEHHBIMU KUCJIOTHBIMU CBOMCTBAMHU. Y KQXKHUTE BAJICHTHBIE DJIEKTPOHBI BEIOPAHHBIX
AJIEMEHTOB.
54. U3 okcunoB BaO, K»O, TiO2, CaO, Al,03, MgO, ZnO BeibGepuTe 1Ba OKCHAA ¢ HAauOO0-
Jiee BBIPaKEHHBIMH OCHOBHBIMU CBOMCTBAMU. Y Ka)XKUTE BaJICHTHBIE DJIEKTPOHBI BBIOPAHHBIX
AJIEMEHTOB.
55. IlpuBeauTe COBpeMEHHYIO (POPMYITUPOBKY MEPUOANIECKOTO 3akoHA. OOBsICHUTE, TTO-
4yeMy B IEPUOUYECKON CUCTEME DIIEMEHTOB aprOH, MOMEIIEHBI COOTBETCTBEHHO TIEPE/T
KaJIueM, XOTSI UMEIOT OOJIBIITYI0 aTOMHYIO Maccy. Kak Ha3pIBatOTCSl Taphl TAKUX AJIEMEH-
TOB?
56. Jlnst ruapocynbdaTta HATpUs OCTPONTE rpadudeckyro GopMyTy U YKaKUTE BUIBI XH-
MUYECKOM CBSI3U B MOJIEKYJIEC: MOHHAsI, KOBAJICHTHAs, MOJISIPHAs], KOBAJICHTHAsI HEMOJISIpHAS,
KOOPJAMHALIMOHHAs, METAJUTMYECKasi, BOJAOPO/IHAS.
57. IloctpoiiTe rpadgudeckyro GopMyTy HUTPUTA AMMOHUS U YKKUTE BUIBI XUMUYECKON
CBSI3U B TOM MoJiekye. [lokaxuTe, kakue (Kakast) CBS3U «PBYTCS» TIPH TUCCOITUAIIAH.



OO0BsicHUTE, YTO TAKOE 8000p0oOHas c6:3b? [IpuBennTE MPUMEPHI €€ BIUSHUS Ha CBOWCTBA
BEIIECTBA.

58. Ykaxure BUIbI XUMUYECKOHN CBsI3U B cienyromux Monekynax: CH3Br, CaO, J> NH4CL
KakoBbI 0OCHOBHBIE CBOICTBA JaHHBIX BUJIOB cBA3U? 59. Kakasi cBS3b Ha3bIBACTCS S- U Ka-
Kast — p-cBs3pt0? Kakas u3 Hux menee npounas? M3o0pasure cTpyKTypHbIE HOPMYIIBI
stana CyHs, aTunena CoHa u anerriiena CoHo. OTmeThTe S- M p-CBSI3M HA CTPYKTYPHBIX
cXxemax yrjIeBOJOpPOIOB.

60. Kakue cuibl MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS HAa3bIBAKOTCS AUIOJb-UIIOIbHBIMU
(OpHEeHTaLMOHHBIMU ), UHAYKIIMOHHBIMH U JUCTIEPCUOHHBIMU? OOBSCHUTE PUPOAY ITHX
cwit. KakoBa mpupoaa npeo0iaqaroniux CUI MeXMOJIEKYJISIPHOTO B3aUMOICHCTBHUS B KaXK-
nom u3 caeayromux Bemects: HxO, HBr, Ar, N2, NH3?

3.6..2. MeToan4yeckne MaTepuaJIbl

VYcnoBust U MOPSJIOK MPOBEACHMs 3K3aMeHa JaHbl B Ilpunoxenun Ne 2 K 1HOJ0XKEHHUIO
[IB/I-07 «O mnpoBeneHUM TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalluu
00y4JaroIIUXCsI.
Ha noaroroBky orBera oOywaromiemycsi MpenocTaBisieTcss He 0oJjiee OJIHOTO aKaJeMHYECKOIo
yaca. Ha ycTHBIN 0TBEeT 00yyarolerocs o BOIpocaM 3K3aMEHAI[MOHHOrO OuiieTa OTBOAUTCS HE
6osee 10 MuH, 1 He OoJiee 5 MUHYT Ha OTBETHI HA JJOTIOJHUTEIBHBIE BOIIPOCHI SK3aMEHATOPA.

OOyuaronuiics, UCIBITHIBAIOIINN 3aTPYJHEHUS IIPU MOATOTOBKE K OTBETY MO BBIOPAHHO-

My OHJIETY, IMEET MPaBO MOJIYYUTh BTOPOM OHMIIET C COOTBETCTBYIOIIUM IPOJUIEHUEM BPEMEHU
Ha MOJATOTOBKY.
Otmerka "OTJAMYHO" CTaBUTCS CTYJEHTY JaBleMy HOJAPOOHBIH OTBET Ha 00a TEOPETHUECKUX
BOIIPOCA, a TAK)KE NPAaBUJIBHO PEIIUBLIEMY U ITOJPOOHO OOBACHUBILEMY 3a/auy.
Otmetka "Xopomo" CTaBUTCS MPH MOJHOM OTBETE Ha BOIPOCH SK3aMEHAI[MOHHOTO OMIieTa, HO
JIOITyCKaJIUCh HEKOTOPbIE HETOYHOCTU B (DOPMYJIMPOBKAX MM HE MOJHOCTBIO OOBSCHEH OTBET, U
pelMBILIEMY 3a/1a4y.
Otmerka "Y/10BJIeTBOPUTEIBHO" CTABUTCS NPU HEIOJIHOM OTBETE HAa TEOPETUYECKUE BOIPOCHI
HK3aMEHALlMOHHOTO OMiIeTa M MOIBITKE PElIMTh 3a/1ady (WM MpaBWIbHBINA U MOAPOOHBII OTBET
Ha TEOPETUUYECKHE BOMPOCHI, HO OTCYTCTBYET PELICHUE 3a1a4H).

banbHO-peHTHHIOBas OLEHKA 3HAHMN 00Y4YalOUIUXCH COCTABJIEHA B COOTBETCTBHUU C
[IB/I-07 «O mpoBeaeHUM TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUHON aTTeCTaluuu
00yJaronuXxCsi».

OneHnBanue pe3yJibTaToB HpOMe)KyTOqHOﬁ aTrreCranmn.

Ornenka Kommnuectso 6amios
"HEeyAOBJIETBOPUTEIHLHO" 0-23
"y IOBJIETBOPUTEIBHO" 24 -29
"xopormro" 30-35
"oTnnyHO" 36-40

Hrorosasi 6a1bHO-peiTHHIOBAs OLICHKA:
OHpeJIeJ'ISIeTCSI MyTeM CYMMHUPOBaHUA 6ann013, MOJIYUYCHHBIX 110 pE3yJIbTaTaM TEKYIICTO KOH-
TpOJIs B ceMecTpe, OOHYCHBIX 0aJuIOB M 0aJIJIOB, MOJTYYEHHBIX Ha K3aMEHE.

Urorosas pedTuHrOBast ‘ TpanunuoHHas OlleHKa ‘ Onenka (ECTS) ‘ I'pananus




OIICHKa

0-59 HEYJIOBJIETBOPUTEIBHO F HEYIOBJIETBOPUTEIILHO
60 - 64 YAOBIETBOPUTEIHHO E ITOCPEICTBEHHO
65-74 D YIOBJIETBOPHUTEIHHO
75 -84 XOPOIIIO C XOPOIIIO
85-89 B OYEHb XOPOIIO
90 -100 OTINYHO A OTIIMYHO

TpanunroHHas OlEHKa BMECTE C HTOTOBOM OATbHO-PEUTHHTOBOM OIICHKOM BBICTABIISICTCS B 3a-
YETHO-7K3aMEHAIIMOHHYIO BEJIOMOCTb.

Konumponw 3a ycnesaemocmoio obyuarowuxcs ocyuwecmensemces 6 coomsemcemeuu ¢ 11B/]-
07 «O npogedenuu mexkyuje2o KOHMpPOJisl YCNeeaemMocmu U npoOMeHCymoyHou ammecmayuu 00y-

Uarnomuxcany.




