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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOYJISA)

HCJIB OCBOCHHA JUCHUIUIMHBI: AaTb CTYACHTAM TCOPCTUUYCCKUC, MCTOJOJIOTMYCCKUC U
IPaKTUYEeCKHE 3HaHUA, (POPMUPYIOIIKE COBPEMEHHYK0 XMMHUYECKYIO OCHOBY Ul OCBOEHUS NPO-
Grmpyromux y4eOHbIX TUCHHIUIMH U BBIMOJHEHUSI OCHOBHBIX MPO(ECCHOHATIBHBIX 3a1ad: IMO-
BBILLICHUS TPOU3BO/ICTBA JOOPOKAUECTBEHHBIX IPOIYKTOB U ChIPbsI JKUBOTHOT'O MPOUCXOXKICHUS,
OXpaHbI OKPYKAIOLIEN CpelIbl OT 3arpsA3HEHUN U JIp.

2. MECTO JUCIUILIUHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM

MPOT'PAMMBI

B cooTtBercTBHM C yueO-
HBIM TUIAHOM JIUCIUTUINHA
OTHOCHUTCS K

Craryc AUCIUTUIMHBI

O6ecneunBaromue (pe-
HICCTBYIOIIHUEC) AUCITUTLIN-
HBI, TPAKTUKU

ObecneunBaemsie (Toce-
JIYIOIINE) TACIUIUIAHBI,
NPaKTUKH

00s13aTeNIbHON YacTH 00pa30BaTeIbHOMN MPOTrPaAMMBI

OasoBas

[IkonpHBIE KYpChI PU3UKH, XUMHH.

((Opl"aHI/ILIeCKaSI XUMUS», «buonorunueckas XUMU»,

«BerepuHapHo-

CaHUTapHas HKCIIEPTU3A ChIPbS U IIPOLYKTOB )KMBOTHOT'O IIPOUCXO-
KACHUS, «TeXHOXMMHUYECKNN KOHTPOJIb )KHBOTHOBOJAUYECKOTO Chl-
Pbsl M IPOIYKTOB €r0 NepepadoTkn», «PU3NKO-XUMHUUYECKUE METO-
Ibl aHanu3ay, «[luieBbie 1 OMOIOrNYecKN aKTUBHbBIE TOOABKU» U

ap.

3. PE3YJIbTATBI OBYYEHHS IO AUCHUIIMHE (MOAY.JIIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUHN)

udp n HanMeHoOBaHUE

Wunnkatop(bl) TOCTHXEHUSI KOMIIETEHIINY / TDTAHUpYe-

Howmep(a) pazne-
n1a(0B) TUCITUTI-
JUHBI (MOZYIIS),

OTBEYAOIIETO(HX)

3a (hopMHUpOBaHUE

KOMIIETEHIINH MBI€ pe3yJbTaThl 00yUYCHUS AHHOTO(bIX) HH-

JTukaTopa(oB)
JOCTYOKCHHUS
KOMIICTCHIIUU

OIIK-2. Criocob6en mpume-  |[U-1opk-2 JleMOHCTpHpyeT 3HaHHE OCHOBHBIX 3aKOHOB U

HATH OCHOBHBIC 3aKOHBI U METOJ0B UCCIEAOBAHUM €CTECTBEHHBIX HAayK VIS pelle-

METO/Ibl MCCIIEIOBAHUH €C- |1y 3anay IpodhecCHOHAIBHOMN AeSTENbHOCTH.

TECTBEHHBIX HAYK JIJIS pe-

LueHust 3ajad npodeccuo- NJ-20mk-2 icnionb3yeT 3HaHKSI OCHOBHBIX 3aKOHOB U

HAILHOM NCATCIBHOCTH METOJIOB MICCIIE/IOBaHUI €CTECTBEHHBIX HAYK IS peliie- BCE

HUA 3a1a4 HpO(bCCCPIOHaIIBHOﬁ JACATCIIBHOCTH.

W-3onxk-2 [IpMeHsieT OCHOBHBIE 3aKOHBI U METOJIbI HC-
CJI€IOBAHUN €CTECTBEHHBIX HAYK JJIS PEIICHUS 3a1a4
podeCcCHOHANBEHON IS TETLHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

4.1.

Conep:xanue TMCHUMILIUHBI (MO1YJIs1)

4.1.1. Ounasn cpopma:

Buner yaeOHbIX 3aHITHN U

TPYAOEMKOCTb, Hac. 5 [pume-
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1. Beenenne. OcHOBHBIE 3aKOHBI U OHATHS] XUMHHU

1.1. 4 1 4 |KILYO, |Cemunap.
Onpenenenne XMMHH, KaK HAYKH. XHUMHAYECKHE T.9 CaMocTosi-
SBIICHUSI W TPOIIECCHI, KaK MPOSBICHUE XUMH- TenLHAS
YECKOTO JBIDKEHHS MaTepuu. XUMHUYECKUH pabota ¢
XapakTep OMOJOTHYECKUX 3aKOHOB. OCHOBHBIE JHTEpaTy-
MOHATHSA: MOIb, MOJISIpHAs Macca, MOJISIPHBIH poii.
00beM razon, Uucino ABoraapo.

OxBuBaNeHT. MosipHast Macca SKBUBAJICHTA.
3aKoH 3KBUBAJICHTOB. [IposiBiIeHUE 3aKOHA IK-
BUBAJICHTHBIX OTHOIICHHH B )KHBOM OpTaHU3-
Me.

2. JHeprusi XMMHYEeCKHUX MPOIIECCOB.

2.1.|BHyTpeHHsIsI SHEprusl. DHTaNbIHA. DHTPOIIHSL. 2 2 |KJL, YO. |Cemunap.
CBoOoanas sHeprus. akToOpbI, OIPEILIIIO- TO Camocros-
i€ HAIIPABIICHHS] XUMHYECKUAX PEaKIuil. TeJIbHas

pabora ¢

JTUTEepaTy-

poii.
3.KuHeTHKAa XMMHYECKHUX MPOLIECCOB.

3.1. |OcHOBHBIE MOHATHSA XUMHUYECKON KHHETHKH. VO.K, CemuHap.
CKOpOCTh XUMHUYECKHUX PEAKIUI. 3aKOH Aei- KIJL CamocTost-
ctBusa Macc. Koncranrta ckopoctu. Moseky- T.5 TeNmbHas
JIIPHOCTH peakiuu. GakTophl, BIHUSIOMIE HA pabora ¢
CKOPOCTh XMMHUYECKOW peakinu. 3akoH BaHT- JTUTEepaTy-
Tododa. [Tpumenenue npasuina Bant-I'odda 5 1 4 po#i.

JUTSL IPOTHO3UPOBAHHOTO XPaHEHUS TIPOTYKTOB
nuTaHus. BousHue TeMnepaTypsl Ha CKOPOCTh
OmoorIUecKuX mporeccoB. POTOXUMHYECKHE
peakiuu. PoTrocuHTE3 B OMOIOTHYECKUX CHC-
temax. Karanus. depMeHThI, Kak KaTaau3aTo-
pBl OMOXMMHYECKHX MPOLIECCOB.

3.2. | Xummueckoe paBHoBecue. KoHcTanTa paBHO- ,YO. CemuHap.
Becus. CMmelIeHne XuMHUIeCKOTO paBHOBECHSL. 5 1 4 T, D Camocros-
[Ipunnun Jle-lllatense. TeJbHas

pabora c




JIUTEpaTy-
poii.

4. PacTBOpBI

4.1. | lucniepcHble cucTeMbl. [loHATHE O KOJIOU/- 2 2 YO KP. | Cemunap.
HBIX U UCTUHHBIX pacTBOpax. Teriora pacTBo- BJIP Camocros-
penns. ConpBatel. ['unpatsl. Teopus pacTBo- TS TeIbHas
poB. Coco0bl BEIpaKEeHUS! KOHIICHTPALIUH pac- pabora c
TBOPOB. PacTBOPUMOCTH TBEPABIX, JKUAKHUX U JUTEpaTy-
ra3000pa3HBIX BEIICCTB. poii.

4.2.|KonnuraTBHBIC CBOMCTBA PACTBOPOB HEAJIEK- 4 2 YO, BJIP |Cemunap.
TpoauToB. 3akoHb! Paynsa. Ocmoc. OcmoTnye- T,9 Camocros-
cKkoe aaBneHue. Posb ocMOTHYECKOTO 1aBiie- TeNbHAas
HUS B OMOIIOTHYECKHNX cucteMax. Typrop. pabora ¢
[Tnazmonu3. Posb BOOHBIX pacTBOPOB B OHOJIO- JUTEpaTy-
rudeckux cucremax. CBoicTBa pacTBOPOB poil.
3IEKTPOIUTOB. Teopus 3NEKTPOIUTHUUECKOMN
nqucconuanuu. Pois ruapartany HOHOB B 6HO-
noruyeckux cucteMax. CUipHbBIC U cradble
aneKTponuThl. CTENeHb AUCCOUALINHT; KOH-
cTaHTa auccouuanuu. 3akoH OcTBaipja.

4.3. ([IpoTtonuTHyeckoe paBHOBecHe B Bojie. Bomo- 2 2 K, BJIP |Cemunap.
poaHbIN TIoKa3aTens. Biusaue pH - cpenst u T,¥0.3 |CamocTos-
WOHHOH CHJIBI PacTBOpa Ha OMOXMMHIYECKIE TeIbHAast
npouecchl. 'maponus conell. CTeneHp U KOH- pabora ¢
CTaHTa ruaponusa. [ uaponuTuyeckue npoiec- JUTEpaTy-
ChI B )KMBOM OPraHu3Me. poil.

5. Ctpoenue atoma. Ilepuoauueckuii 3axon /I.. MenpeneeBa.

5.1.|OcHOBHEIE TOJIOXKEHHUS U OHSITHS KBAHTOBOM 4 2 YO, KJI, |Cemunap.
MEXaHHUKH. DIEKTPOHHOE 001aK0. XapaKTepu- BJIP Camocros-
CTUKA SHEPI€TUYECKOI0 COCTOSIHUSA 3EKTPOHA TO TeJbHAas
KBaHTOBBIMHU 4Hciamu. [[prHIIMTT HanMEHBIIeH pabora ¢
suepruu. [IpaBuno Kneukosckoro. [Tpuniun JIUTEPATY-
[Maymu. [Ipasuno I'ynaa. DnexkTpoHHBIE U poil.
ANIEKTPOHHO-Tpaduueckue POpMyIBl aTOMOB.

5.2. [lepuoamueckuii 3akoH /1. . Menneneesa u 2 1 KJL, BJIP |Cemunap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOM T, Camoctosi-
Mozenu aroma. CBoiicTBa aTOMOB 3JIEMEHTOB C) TEJIbHAs
(pamuyc, 3HEepTUs MOHU3ALINH, SHEPTHUS CPOJI- pabora ¢
CTBa K DJIEKTPOHY, JJIEKTPOOTPUIATEITBHOCTB ). JUTEpaTy-

poii.

5.3. [Ilpupona xumuyeckoi cBsi3u. MeTo[| BaJleHT- 2 1 YO, BJIP |Cemunap.
HBIX CBsi3eH. [ mOpuan3anus aToMHBIX opOuTa- T.O CamocTost-
Jiei U reoMeTpruecKas (hopMyia MOJIEKYIbI. TeNbHAs
«Curma» u « I » cBszu. Monnas cBs3s. Ko- pabora ¢
BaJICHTHAs CBs3b. J{JTMHA, SHEPTHsl, OJISIPHOCTD JTUTEepaTy-
cBs13u. BonopoHas cBs3b. buonornueckoe poil.
3HAYEHUE U POJIb BOJOPOJIHON CBSI3H.

6. OKHMCJIHMTEIbHO-BOCCTAHOBHUTEIbHbIE PEaAKIHH

6.1. | OnexTpoHHas Teopus OKHCIIUTENbHO-| 2 1 KIJIBJIP |Cemunap.
BOCCTAaHOBUTENBHBIX peakiuii. Baxneimme T.9 Camocros-
OKHCIUTENHN, BOCCTaHOBUTENH. OKUCIUTEIHHO- TeNbHAs
BOCCTAaHOBUTEJIBbHBI  3KBHBalIeHT. OKuUcIu- pabora ¢
TEJIbHO-BOCCTAHOBHUTENBHBIC PEAKIMU B YKHBOM JUTEpaTy-
opranusme. [loHsiTHE O OMOXUMHYECKHX pe- poH.

JOKCUCTEMAX.




6.2. |(OKHUCITUTENBHO-BOCCTAHOBUTEIHLHOE PABHOBE- 2 1 4  |KJL, BJIP
cue. OKHCITUTENTFHO-BOCCTAHOBUTEIHHBIE TI0- T.2
TEHITUAITBI.
7. KoMnjiekcHbIe COeTMHEHNS
KoopauHanmoHHast TEOpHs CTPOCHUS KOM-
[UIEKCHBIX coenHeHmi Bepuepa. Onpenene-
HUE TIOHSATHI: KOMIUIEKCHBIE COeTNHEHUS], [IeH-
N Cemunap.
TpPabHBINA aTOM, JIMTaH b, KOOPAWHAIMOHHOE CaMocTos
YKCII0, BHYTPCHHSIsI, BHEIIHsISI chepa. buoo-
» BHYTP ’ (bep . KJI, BJIP |reapHas
7.1. [ruueckasi poiab KOMIUIEKCHBIX COSIMHEHNH. 2 1 6
T VO.D [|paborac
["eMoT100MH 1 XJTOPOMUIIT KaK KOMITJICKCHBIC repar
coeauHeHms. OcOOEHHOCTH MPUCOEANHEHUS ot paty
KHCJIOpOJIa K MOHY Kelle3a B FeMOTII00HHE. poH:
[loHsiTHE 0 OMOHEOPTAaHWYECKUX COCTUHEHHSX,
WX POJIb B OpraHU3ME.
8. BydepHbie pacTBOpPBI
CemuHAp.
[TpoTtonuTryeckoe paBHOBecHe B OydepHbIX CamocTos-
g1, [cHeTemax. Pacuer pH B OydepHbIX pacTBOpax. 2 1 2 6 YVO. BJIP [renpHas
" |bydepnas emMmkocTs. bruonornyeckas poinp Oy- T D paboTa ¢
(hepHBIX CUCTEM. muTepary-
[pOH.
9. Xumus S -,P-, d- 31eMeHTOB (Ka4eCTBEeHHbIH aHAIN3)
Cemunap.
N CamocTos-
[Ipenmer 1 3a1a4K aHATUTHYECKOW XMMUH. enbias
9.1. (Xumus S -,P-, d- sieMeHTOB, OMOJIOTHYECKOE 2 1 4 6 |BJIP,YO
. pabota c
3HaUCHHE, XUMHYCCKHE CBOMCTBA. P. 5
nuTepaTy-
pOIL.
10. MeToabl KOJMYECTBEHHOT0 AaHAJIN3a
[Ipenmer 1 3a1a4K aHATUTHYECKOW XMMUH.
Poub 1 3HaueHHE e€ B CEIIBCKOM XO3SICTBE.
CoBpeMeHHbIE TPEOOBAHHUS K CEIILCKO- BIIP.VO
10.1{xo03siicTBeHHOMY aHaNK3y. TUTPUMETPUYECKIE 8 6 P ’
MeTOIbI. MEeTO bl KHCIIOTHO-OCHOBHOT'O THUTPO- '
BaHUs. MeTO/IbI OKUCHTEIIHHO— BOCCTAHOBH-
TEJIBHOTO TUTPOBaHUs. KOMILJIEKCOHOMETpHSI.
36 18 18 72
4.1.2. 3aounasa gpopma:
Bujpl yueOHBIX 3aHATHH 1
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2. BBenenue. OCHOBHBIE 3aKOHBI H OHSITHSI XHMHH
1.1. 1 1 7 |KILYO, |Cemunap.
Onpe/ieieHne XUMHH, KaK HayKd. XUMHAYECKHE T.9 CaMocCTOs-




SIBJICHUS W NPOLECChI, KaK IMPOABJICHUC XUMU-

TCIIbHAsA

YECKOro JBIWKEHUS MaTepuu. XHUMHUYECKHUM pabora c
XapakTep OMOJIOTHYECKUX 3aKOHOB. OCHOBHEIE JIUTEpaTy-
MOHSATHSA: MOJb, MOJSIpHas Macca, MOJISPHBIN poii.
00beM razos, Unciao ABoramupo.

OkBuBajeHT. MoJsipHas Macca S5KBUBAJICHTA.

3akoH 5KBHBaNeHTOB. [IposBiIeHNE 3aKOHA K-

BUBAJICHTHBIX OTHOIICHHUH B ;KHBOM OpTaHU3-

Me.

2. JHeprusi XHMHYECKHX MPOLECCOB.

2.1.|BHyTpeHHsIs SHEpTUsl. DHTaIbIHA. DHTPOIHSL. KJI, YO. |Cemunap.
CroOoxgnas sHeprus. @aKTOPhI, OTPEIALIIIIO- TO Camocros-
M€ HAMIPABJICHUS XUMHUYECKIX PEaKIHi. TeNbHas

pabota ¢

JUTEpaTy-

poii.
3.KuHeTHKa XHMHYECKHX IIPOLIECCOB.

3.1. |OcHOBHBIE TOHATHS XUMUYECKON KUHETHUKH. VO,K, CemuHap.
CKOpOCTh XUMHUYECKHX PEaKIuil. 3aKOH Acii- KIIL CamocTost-
ctBusa Macc. KoHctanTa ckopoctu. Moneky- T.9 TeJbHAas
JSIpHOCTH peakiuu. PakTopbl, BIUSAIONINE Ha pabora c
CKOPOCTh XMMHUYECKOM peakiyuu. 3akoH BaHT- JIATEpary-
lodda. Ipumenenne mpaswna Baat-'odda POWA.

IUIs1 IPOTHO3UPOBAHHOTO XPaHEHUs! IPOAYKTOB
nuTaHus. BiusiHue Temneparypsl Ha CKOPOCTh
Oouonoruueckux npoueccoB. Doroxummuyeckne
peakuu. PoTocuHTE3 B OMOIOTHUECKUX CHC-
temax. Karanuz. depMeHTHI, Kak KaTaau3aTo-
pBl OMOXMMHYECKUX MTPOIIECCOB.

3.2. | Xummueckoe paBHOBecue. KoHcTaHTa paBHO- ,YO. CemuHap.
Becusi. CMelIeHue XUMUYECKOTO PABHOBECHSL. T, 9 Camocros-
ITpunnun Jle-Illarense. TeJbHAas

pabota ¢
JUTEpaTy-
poii.

4. PacTBOpbI

4.1. |lucniepcusie cucteMbl. [ToHsATHE O KOJIOU/I- YO KP. | Cemunap.
HBIX M HCTUHHBIX pacTBopax. TemioTra pacTBo- BJIP Camocros-
penust. ConpBatel. ['unpatsl. Teopus pacTBo- TS TeJlbHas
poB. CriocoOb! BbIpakKeHNs KOHIIEHTPAIUH pac- pabora c
TBOPOB. PacTBOPUMOCTb TBEpPABIX, KUAKHUX U JUTEpaTy-
ra3000pa3HbIX BEIIECTB. poii.

4.2. |KomnuraTuBHBIE CBOMCTBA PACTBOPOB HEAJIEK- YO, BJIP |Cemunap.
TpoauToB. 3akoHb! Paymnsa. Ocmoc. OcmoTnye- T,9 Camocros-
cKkoe aasiieHue. Posib ocMoTHUYecKoro faBie- TeNbHas
HUSI B OMOJIOTHYECKUX crcTeMax. Typrop. pabora ¢
[Tnazmonu3. Posib BOJHBIX pacTBOPOB B OHOJIO- JTepary-
rHYecKuX cuctemax. CBOWCTBA pacTBOPOB poii.
3IIeKTPOINTOB. Teopust AMeKTPOIUTHYECKON
JccolHanyu. Poib rupaTalii HOHOB B OHO-

Joruyeckux cucremax. CUibHbIE U cliadble
anekTposnThl. CTeneHb AUCCOUAlH; KOH-
cTaHTa auccornuanuy. 3akoH OcTBaibaa.

4.3. (IIpoTonmTryeckoe paBHOBecHe B Bojie. Boso- K, BJIP |Cemunap.
poJHbIN noka3aTens. Biusgnue pH - cpeasl n T,Y0.3 |Camocros-




MOHHOH CHJIBI pacTBOpa Ha OMOXUMHUYECKHE TeabHAast
nporiecchl. ['uaponms comneit. CTeneHs U KOH- pabora ¢
CTaHTa ruaponusa. [ uaponuTuyeckue npouec- JIUTEpaTy-
CBI B )KHBOM OpraHH3Me. poii.

5. Ctpoenue atoma. Ilepuoguueckuii 3axon /.M. MenaeaeeBa.

5.1.|OcHOBHBIE TOJIO)KEHHUS U OHSITHS KBAHTOBOM 1 9 |YO,KIJI, |Cemunap.
MEXaHHUKH. DIEeKTPOHHOE 001aK0. XapakTepu- BJIP Camocros-
CTHKA SHEPreTUYECKOI0 COCTOSHUS 3JIEKTPOHA TO TeNbHas
KBaHTOBBIMHU 4Hciamu. [[prHIINTT HaNMEHBIIeH pabora ¢
suepruu. [IpaBuno Kneukosckoro. [Tpuniun JTEpaTy-
[Maymu. [Ipasuno I'ynna. DnexTpoHHbIE U poil.
ANIEKTPOHHO-TpaduyecKue (POpPMyIBI aTOMOB.

5.2. [lepuoauueckuii 3akoH . . MeHnaeneesa u 6 |KJI, BJIP |Cemumnap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOM T, Camocros-
Mozenu aroMa. CBoICTBa aTOMOB 3JIEMEHTOB C) TeIbHAas
(pammyc, sHEepTYs MOHNU3ALNH, SHEPTHUS CPOJI- pabora ¢
CTBA K JIEKTPOHY, JIEKTPOOTPUIIATETFHOCTH ). JTUTEepaTy-

poii.

5.3. llpupona XxuMrYecKOH CBsI3H. MeTo]| BaJleHT- 6 |YO, BJIP |Cemunap.
HBIX CBsi3eH. [ mOpuan3amnms aToMHBIX opOuTa- T.D Camocros-
Jiei U reoMeTprueckas GopMyiia MOJIEKYIbI. TeNbHAs
«Curmay u « I1u » cBszu. Monnas cBsa3s. Ko- pabota ¢
BaJICHTHAs CBs3b. J{JTMHA, SHEPTHsI, TOJISIPHOCTD JTUTEepaTy-
cBsi3u. BonopoaHas cBs3e. buonoruueckoe poil.
3Ha4YeHHE U POJIb BOJOPOJHOM CBSI3U.

6. OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH

6.1. DnexTpoHHas Teopus OKHUCITUTENHHO- 8 |KIIBJIP |Cemunap.
BOCCTAHOBUTENBHBIX peakuuid. BaxHelmue T.9 Camocros-
OKHUCJIUTENH, BOCCTaHOBUTENH. OKUCIUTENHHO- TeNbHAs
BOCCTAHOBUTENBHBIA  3KBUBaJIEHT. OKHCIU- pabora ¢
TEIHHO-BOCCTAHOBUTENBHEIE PEAKIINH B JKHBOM JTUTEepaTy-
opranusme. [loHsiTHE O OMOXUMHYECKHX pe- poOii.
JIOKCHCTEMAX.

6.2. |OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOE PABHOBE- 1 8 |KJI, BJIP
cue. OKUCITUTENbHO-BOCCTAHOBUTEBHBIE T10- T.9
TEHIIUABI.

7. KomnjiekcHbIe COeTUHEHUS
KoopauHanmoHHas TeOpHs CTPOSHUS KOM-

MJIEKCHBIX coennHennii Bepuepa. Onpenerne-
HUE MOHSATHI: KOMIUIEKCHBIE COeIMHEHUS, [ICH-

N CemuHap.
TpaJIbHBIA aTOM, JIUTaH]Ibl, KOOPAUHAIIHOHHOE CamocTos-
4KCII0, BHYTPEHHSIs, BHENIHSS cepa. BI/IO;]]O- KJL BJIP |rensnas

7.1. [ruueckast poJib KOMIUIEKCHBIX COCTUHEHH. 10

T VO.D [|paborac
["'eMornoOMH 1 XJIOPOPUILT KaK KOMILIEKCHBIC Tepaty-
coenuHeHHsI. OCOOEHHOCTH MPUCOETUHEHNS N
KHCIIOPO/Ia K HOHY Kelle3a B TeMOTIIO0NHE. POt
[loHsiTHe 0 OMOHEOPTaHNYECKNX COCTUHEHHUSX,
WX POJIb B OpraHu3Me.
8. By(depHbie pacTBOpPBI

CemMuHap.
[IpoTonuTuueckoe paBHOBecHE B Oy(EpHBIX

CamocTos-

g 1 [cucremax. Pacuer pH B OydepnbIx pacTBopax. 1 8 YO. BJIP enbHAs
bydepnast emxocts. bruonoruueckas poib Oy- T D

pabora c

(hepHBIX CUCTEM.

muTepary-




I poii.

9. Xumus S -,P-, d- 31eMeHTOB (Ka4eCTBEeHHbIH aHAIN3)
Cemunap.
o CaMocTos-
[Ipenmer 1 3a1a41 aHATMTHYECKOW XMMUH. enbias
9.1. [Xumus S -,P-, d- snemenToB, 6uojiornueckoe 1 8 |BJIP,YO
. pabota ¢
3HaUYeHUE, XUMUYECKHUE CBOMCTBA. P.D
muTepaTy-
pOiA.

10. MeToabI KOJIMYECTBEHHOI0 AHAJIN3A

10.1

[Ipenmer 1 3a1a4y aHATUTHYECKOM XMMUU.
Ponb n 3HaUCHHE € B CEIILCKOM XO3SHCTBE.
CoBpeMeHHbIE TPEOOBaHHS K CEITLCKO-
XO3SIICTBEHHOMY aHAIIN3y. TUTPUMETPUUYCCKUEC 2 8
METOIbl. METO bl KUCIIOTHO-OCHOBHOI'O THTPO-
BaHMUs. MeTOIBI OKHCUTEIBHO— BOCCTAHOBH-
TEIBHOTO TUTPOBaHUs. KoMITIIeKCOHOMETpHSI.

BJIP,YO
P. D

* VkaszpiBaeTcs opma koutpoist. Hanpumep: YO — ycrubiit onpoc, K — komnoksuym, T — TectipoBanue,
P — pedepar, [] — noknan, K3 — kelic-3anaya.

4.2.1. Ounas gpopma:
v 1 kype 2 Kypc 3 Kypc 4 kypc
B
WL SaHATHH 1 cem. |2 cem. |3 cem. |4 ceM. |5 ceM. |6 cem. |7 cem. | 8 cem.
Jlexnyn 36
JlaGoparopHble 18
[IpakTHyeckue 18

HToro xoHTakTHOH paboTel| 72

CamocrosrenpHast pabota | 72

DopmMa KOHTPOJIS €]
4.2.2. 3aounasa gpopma:
. 1 xypc 2 xypc 3 Kypc 4 xypc
B sansruit 1 cem. |2 ceM. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 cem. | 8 cem.

Jlexuun 6
JlaGoparopHbie 8
[TpakTndeckue 4
Wroro koHTaKTHOW PabOTHI 18

CaMocTosTenbHas pabora 126
Dopma KOHTPOJIS €)

5.0

PITAHU3ALIUA U YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJIbHOM PABOTBI OBYYAIOIIUXCSA MO JUCHUIIIMHE (MOIY.JIIO)

5.1.
Tem
1.

2.

3.
4

Conep:kaHue caMoOCTOATEILHOM Pa00OTHI MO TUCHHUILIHHE (MOIYJIIO)

bl, BLIHOCHMbIE HA CAMOCTOSITEJIbHYIO IPOPA0OTKY:

Ornpenenenne npeaMera XUMUU. XUMUYECKOE €TMHCTBO MHPA.

®DakTop HSKBUBAJIECHTHOCTH, MOJIIpHAs Macca SKBHUBAJIEHTA, 3aKOH COXPAHEHHS MacChl,
MOCTOSIHCTBA COCTABAa, 3aKOH SKBUBAJIECHTHBIX OTHOLIEHUMN

OcCHOBHBIE TOHATHUA XUMHUYECKOU TEPMOJUHAMUKH. BI/I,Z[I)I CHUCTEM U CbYHKHI/II/I COCTOSIHUS.
[lepBoe HauanO TEPMOJUHAMUKY U €TO CIEJICTBHUSL. .




ISl

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

OHTanenus, TerioBoi 3¢dexr, 3akon ['ecca.

Bropoe Hauano TepMoaMHAMUKH, TTIOHATHE 00 SHTPONHUH U CBOOOTHOM Hepruu ['mbOca.
CpenHsis 1 UCTUHHASI CKOPOCTh XMMHUYECKON peakuuu. DakTopel, BIUSIONIME HA CKOPOCTh
peakuuy. 3aKOH JCUCTBYIOIIMX Macc JJI AJIEMEHTAapHOW CTaAuM XUMHUYECKOW pPEAKLHUU.
[TpaBuno Bant-I'odda, ypaBuenne Appenunyca. KoHcTanTa CKOPOCTH PEaKIUU.

Karanu3s. Buael katannusza, MEXaHU3M KaTATIUTUYECKOTO JEHCTBHUA.

XUMHUYECKOE paBHOBECHUE. JIMHAMUUECKUI XapaKTEP XUMUYECKOTO PABHOBECHSL.

[Tpuuunbl oOpa3oBaHus pacTBOPOB. PU3NUECKUE U XUMUYECKUE CUIIbI 00YCIIaBIMBAIOIINE
oOpa3oBanue pactBopoB. CompBatanus u ruapatanus. OU3UKo-xuMUUecKas Teopus odpa-
3oBaHus pactBopoB J[.M.Menaeneena.

Crioco0b! BeIpaXEHHS KOHIICHTPALIUU PACTBOPOB.

Teopus 3MEKTPOIUTUYECKON AUccoUrManud AppeHnyca. AKTUBHOCTb, HOHHAsI CHJIa pacTBO-
pa. 3akoH pa3zbasienust OcTBaIbaA.

pH u pOH pactBopoB. bydepnast emxocts OydepHbIX pacTBOpoB. Poibs OydepHbIX cuctem B
OMOJIOTMYECKUX MpOIeccax.

ATOMHO-MOJIEKYJIsipHOE yueHHre. COBPEMEHHOE MPEACTaBICHUE O CTPOEHUH aToMa C TOUYKHU
3peHHs] KBaHTOBOW Teopuu. KBaHTOBBIE 4YmClia, SHEPTEeTHYECKUE YPOBHH U IOIYyPOBHU
aToma, aromHble opOutanu. Ilpunuun muHuManbHOU >Hepruu. [IpaBuno Kieukockoro.
[Tpunnun IMaymu. Ipasuno I'yaaa. [leppoanyHOCTE M3MEHEHUS CBOMCTB aTOMOB: paauyca,
SHEPIUU UOHU3ALUH, CPOACTBA K AIEKTPOHY, JIEKTPOOTPHULIATEILHOCTH.

[Tpupona xumudeckoit cBsi3u Teopusi 00pa3oBaHUsI KOBAJICHTHOM CBSI3U: METOJ BaJICHTHBIX
CBsI3€i, Teopus THOPUIAN3AIUN U aTOMHBIX opOuTaneil. KpaTHOCTh U MONSPHOCTH KOBaJICHT-
HOU cBsizu. MoHHas cBsA3b, Hpupoja oOpa3oBaHUS W CBOMCTBA. MerayuiMueckas CBSI3b.
MexMoIIeKyIIpHOE B3aUMOJIEHCTBHE, BOJOPOJHAS CBA3b.

CrpyKTypa nepuoanYecKol cucTeMbl 3jieMeHTOB. lIpuposa nepuoInyHOCTH CBOMCTB 3iie-
MEHTOB.

OBP. Dnexrponnas teopusi OBP. CrangapTHbI OKHCIHTEIBHO-BOCCTAHOBUTEIBHBINA TO-
teHuuan. YpasHenue Hepucra. Poas OBP B mouBax u pacTUTENbHBIX KIETKAX.

Y CTOMYMBOCTD KOMIUIEKCHBIX COCIMHEHUN B pacTBOpax. XeaaThbl, BHYTPUKOMILIEKCHbBIE CO-
eauHeHus. DakToppl, BIUAIOIINE HA YCTOMYMBOCTh KOMIUIEKCHBIX COEJIMHEHHI B pacTBO-
pax.

XuMus S- 3JIEeMEHTOB: BOIOPO, dneMeHThl |A-, [IA- moarpymmel obuiue cBolicTBa. XUMHUS
P-anementos. IHIA-, IVA-, VA- noarpymnmnsl o0mine cBoiictBa. Xumus d—anementoB. O0iune
CBOWCTBA U OCOOEHHOCTH MEPEXOIHBIX METAIJIOB.

[IpeameT u 3a7aun aHATMTUYECKONW XUMHUHU B CEIbCKOXO35MCTBEHHOM MpPOM3BOJACTBE. Poib

AHAJTUTUYECKONW XUMHHU B OXpaHe OKpy»karoulei cpeabl. IIoHATHS 00 HKOIOTHYeCKOM MOHHU-
TOPUHIE U MPENEIbHO JOMYCTUMbIX KOHIEHTPALIUSAX.

[TonsiTust 00 aHATUTUYECKOM CUTHAJE M aHAJIUTHYeCKOH peakiuu. OCOOEHHOCTH aHAIUTH-
YECKUX CUTHAJIOB B TUTPUMETPUUYECKOM, MOTEHIIMOMETPUUYECKOM U (POTOMETPUUECKOM Me-
TO/Iax aHaJIn3a.

CraTtuctuyeckas o0paboTKa pe3yabTaToB aHanu3a. OlleHKa MPaBUIIBHOCTU PE3YJIbTAaTOB B
aHAINTHYECKOU XxuMuK. Kputepuii BOCIpOn3BOAMMOCTHY Pe3yIbTaToB. Brpl morpemHxocTei
aHaJIn3a.

Knaccugukarus meronoB aHanuza. KonnuecTBeHHbIN aHamn3. XUMHUYECKHE U MHCTPYMEH-
TaJbHbIE METO/BI aHanu3a. IHCTpyMeHTanu3aius Kak riaBHbIA MyTh pa3BUTHS aHAIUTHYE-
cKo XxuMuu. Be10op MeTona aHanmm3a.

TpeGoBanus, mpebsABIsSEMbIE K PEAKIUSAM B TUTPUMETPUUECKOM aHanuze. M3meputenbHast
nocyzaa. CriocoObl BBIpa)K€HUsI COCTaBa PACTBOPOB U BBIUMCICHHE B Pa3lIMYHBIX METOax
TUTPUMETPUUECKOro aHainu3a. TurpoBaHue. Touka SKBHBAJEHTHOCTH M KOHEYHAsl TOYKa



25.

26.

27.

28.

29.

30.

31.

32.

tuTpoBaHusA. CTaHAAPTHBIE U CTaHJAPTU3UPOBAHHBIE PacTBOPHI. IlepBUUHBIE CTaHIAPTHI U
TpeOoBaHus, mpeabsiBiasieMble kK HUM. Dukcananbl. Bropuunbie (CTaHIapTH3UPOBaHHBIC)
pacTBOpbl. TOUHOCTH TUTPUMETPUUYECKOTO aHaM3a. FICTOUHUKHN NOTPEIIHOCTEM.
Tutpumerpuueckuii ananu3. CymHocth Metoga. [IpsMoe u oOpaTHOE TUTPOBAHUE, THTPO-
BAaHME 3aMeCTUTENsl. MeTOo bl TATPUMETPUYECKOTO aHAJIN3A.

KucnorHo-ocHoBHOEe paBHOBecue. [IpoTonmuTrnueckas Teopus KUCIOT M OocHOBaHWU. KoH-
CTaHThl KUCIOTHOCTH U OCHOBHOCTH, HOHHOE IIPOM3BENIEHHE pacTBopuTess. Bennunna pH
KaK YCJIOBHE IPOBEICHUS aHAJTUTHUECKUX peakiuil. bydepHbie pacTBOpbI, UX HCIOIb30BA-
HUE B aHAJIMTUYECKON XUMHUH. ['Miponn3 coseit, ero poisib B aHayinze. GakTopsl, BIUSIOLINE
Ha MIyOWHY IPOTEKaHUS THIPOIIMTHUECKUX PEAKIIUH.

Kucnotrno-ocHoBHoe tuTpoBanue. CymHocTs MeToaa. [lepBuuHble cTaHIapThl 11 pacTBO-
pOB KHCIOT W mienoyed. CraHmapTusaius pacTBOPOB KHUCJIOT U Miejoueld. Touka Hei-
TPaJIbHOCTH, TOYKA 3KBUBAJIEHTHOCTH U KOHEUYHAs TOYKa TUTpoBaHus. Berumcinenue pH B
pa3iaryHble MOMEHTHI TUTPOBAHUS U MOCTPOCHHE KPHUBBIX TUTPOBAHMS CHIIBHBIX U CIaObIX
KHCJIOT U OCHOBaHUH. Polb MHAMKATOPOB B METO/I€ KUCIOTHO-OCHOBHOTO TUTpOBaHus. Teo-
pusi ”HAMKATOpoB. MHTEpBan nepexoaa okpacku uHaukaropa. I[lokasarenb TUTpoBaHUS UH-
nukaropa. PacpocTpaneHHble HHAUKATOPI. BeIOOp MHAMKATOpa A7l yCTAHOBJICHUS KOHEY-
HOM TOYKH TUTpOBaHUA. OMMOKH TUTPOBAHUS

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMHM U UX IPUMEHEHUE B aHanu3e. OCHOBHbIE He-
OpPraHNYECKHE U OPraHUYECKHUE OKUCIUTEIN U BOCCTAHOBUTEIH, UCIOJIb3YEMBIE B aHAIU3E.
KonuyecTBeHHass XapakTEpUCTHKA IOJHOTHl MPOTEKAHMS  OKHMCIUTEIbHO-BOCCTaHO-
BUTENBbHBIX peakuuid. Bausaue pH, xommiuekcooOpa3oBaHusl 1, 00pa3oBaHUSI OCAIKOB Ha
nIyOMHY UX IpoTekaHus. Mcnonab3oBaHue peakinii OKUCICHUA-BOCCTAHOBICHHUS.
OKHMCIUTENbHO-BOCCTAHOBUTENBHOE TUTPOBaHUE. MeTObl aHaIM3a: NIepMaHraHAaTOMETPUSI,
fiomomerpus, auXxpomaTomeTpus. Ilepmanramaromerpus.  Mogomerpus. MHIMKATOpEI,
MPUMEHSIEMbIE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJAX: Crenu(puuecKue U OKUCITH-
TEJIbHO-BOCCTAHOBUTEIIbHBIC.

KommuiekcHble coeTuHeHUs] U opraHnyeckue peareHTbl. CBONCTBAa KOMIUIEKCHBIX COEIHMHE-
HUH, HUCTONb3yeMble B aHAJIUTUYECKOW XUMHH. Vcrosib30BaHHE KOMILIEKCOOOpa30BaHUs
JUISL OIIPEAEIICHUs, MAaCKUPOBAHMSI MOHOB, JUISl PACTBOPEHMUS OCAJKOB, JUISI U3MEHEHHUs I10-
TeHIMana u aAp. OCOOEHHOCTH KOMILIEKCOOOpa3yomuX OpraHMuecKux peareHToB. OCHOB-
HbIE HAIIPABJICHUS UCIIOJIb30BAHUS OPraHUYECKUX PEAarcHTOB B XMMHMUYECKOM aHAIU3€, Hau-
6oJiee pacpoCcTpaHEHHbIE XMMUYECKHE PEAreHTHI.

Kommnexconomerpuueckoe tutpoBaHue. Kommiekconsl. OOmye cBoiicTBa KOMIUIEKCOHA-
toB. Ucnons3oBanne komruiekcona-Il. Xematomerpus. Unaukaropsl. Onpenenenue oomen
JKECTKOCTHU BOJIBI.

HNHcTpyMeHTalbHBIE METO/bI aHaIU3a. MEeTo/Ibl AIEKTPOXUMHUUYECKOTO, CIEKTPaIbHOTO, (o-
ToMeTpuyeckoro aHanuza. CnekTpooToMeTpus U KOJIOPUMETPHsl, UX 0coOeHHOCTH. [IpuH-
[UMHAJIbHBIE CXEMBl YCTPOUCTBA crieKTpodoToMeTpa u poTokonopumeTpa. CrnocoObl MOHO-
xpomaruzaiuu csera. OCHOBBI CHEKTPOPOTOMETPUUYECKOT0. aHaIM3a pacTBOpoB. YyBCTBU-
TeJbHOCTh MeToa. CrocoObl orpeeieHus] KOHIIEHTPAllMM BellecTBa — rpaduyeckue u
pacuetHblie. O0acTH MPUMEHEHHUS CIIEKTPO(POTOMETPHH U KOIOPUMETPHH.

5.2. KoHTpob caMocTOATeIbHO padoThl



OreHka pe3yabTaTOB CaMOCTOATENBHOM paboThl OpraHu3yeTCsl CISIYIOIUM 00pa3oM:

- mpopaboTKa y4eOHOro MaTepuaa (o KOHCIEKTaM, y4eOHOW W HAyYHOU JUTepaType, ek
TPOHHBIX Y4EOHBIX PECypPCOB);

- U3y4€HHE TeM TEOPETHUYECKOTO Kypca, 3allJIaHUPOBAHHBIX JUIsI CAMOCTOSITEIbHOTO OCBOE-
HUS;

- HanucaHue pedepaTtoB U BBICTYIUICHUS C IOKJIaaMU HA MPAKTHUYECKUX 3aHATHSAX.

- TECTOBBIE OIIPOCHI (IIPOMEKYTOUHBIE)

- BBIMIOJIHEHHE KOHTPOJIBHBIX pabOT, YCTHBIE OMPOCHI, KOJIIOKBUYMBI,

- 3aIIMTa OTYETOB IO Ja0OpPATOPHBIM paboTaM.

- BBICTYIUICHHUE U 3alIuTa pedepara

- c/1ava HK3aMeHa.

5.3. YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOM PadoThl

[Ipy BBINIOJHEHUU CaMOCTOSTEIILHOW PabOTHl PEKOMEHIYETCS MCIOJIh30BaTh OCHOBHYIO U
JOTIOTHUTEIBHYIO JINTEPATYPY, METOIMUYECKUE YKa3aHUs W pa3paboOTKu Kadeaphl, a TakK xKe
UHTEpHET-pecypehl (cM.11.6.1. — 6.6).

6. YY EBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHME JIUC-
NUIIJIMHBI MO Y JIS)
6.1. OcHoBHast yueOHasl JIUTEPaTypPa, HEOOXOAUMAS IJISI OCBOCHUS IMCUMILINHBI

1. T.II. Xomuenko , M.K. llutoBuu. Heoprannueckas xumusi. M.: Boicmas mkona, 2013. 464
c.(50)

2. JI.K. Kuszes, C.H. Cmapeirun. Heopranuueckas xumusi. M.: [Ipoda, 2005. 591c¢.(94)

3. Kypc ananutrueckoi xumuu: yaeOHUK 171t ctyq. By30B / MK, LuroBuu. — 10-e u3n. crep. —
CIIG.: JIanb, 2009 — 496 c.(194)

4. Heopranndeckas XuMus. bUOTeHHBbIC 1 AOMOTCHHBIC 3JIEMEHTHI: yuel. TocoOue IS CTY/I.
By30B / moj pex. B.B.Eropoga. — CII6.: JIanp,2009 — 320 c.(20)

6.2. lononHuTeIbHAS y4eOHAs JTUTEPATYPAa, HEO0X0AUMAs JJIsl OCBOCHHS JMCIHIIIMHBI

1. B.B.Bounbxun. O6mas xumusi. OcHoBHO# Kype. CI16.: JIanb. 2008. 464 ¢.(20)

2. Eropos B.B. Teopernueckue ocHOBbI Heopranudeckoit xumuu. M.: Jlans. 2008. 192 ¢.(207)

3. Kycakuna, H.A. AHanutnveckas XuMmusi U (U3NKO-XUMHYECKHUE METOMABI aHalu3a. [DJek-
TpoHHbI pecype] / H.A. Kycakuna, T.U. bokoga, I'.Il. FOcynosa. — DnextpoH. nan. — HoBo-
cubupck : HI'AY, 2010. — 118 ¢. — Pexum moctyna: http://e.lanbook.com/book/4555 —
3ari. ¢ 3KpaHa.

4. Eropos, B.B. Teopernueckre OCHOBBI HEOpraHW4YecKoW xumuu. KpaTkuii Kypc ist CTyIeH-
TOB CEJIbCKOXO35HCTBEHHBIX BY30B. [DIEKTpOHHBIN pecypc] — Dnekrtpon. maH. — CIIO. :
Jlanb, 2017. — 192 ¢. — Pexxum mocryma: http://e.lanbook.com/book/91304 — 3ari. ¢ skpaHa.

5. bapkosckuii, E.B. OcHOBBI XuUMHH OMOTEHHBIX AJIEMEHTOB. [DnekTpoHHbIN pecype] / E.B.
Bbapkosckuii, C.B. TkaueB. — DiekTpoH. gaH. — MuHCK : "Bemmitmas mkona", 2011, — 192
c. — Pexxum nocryna: http://e.lanbook.com/book/65488 — 3aru. ¢ skpana.

6.3. Pecypcsol ceTu «AHTEpHET», HEOOXOAUMBbIE /1JI51 OCBOECHHS TUCIUTLIUHBI

1.00pa3oBarenbHble CAThI 10 HEOPTAHUYECKON XUMUHU C (IIel - aHuMaIuen:
https://infourok.ru/flesh-animacii po neorganicheskoy himii-463729.htm

2. http://lotoskay.ucoz.ru/load/flesh animacii/neorganicheskaja khimija/184



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

3. Bubmorexa UB['CXA http://www.ivgsha.ru/about the university/library/

4. EnuHoe OKHO J1ocTyIa K 00pa3oBaTe/ibHbIM pecypcam http://window.edu.ru

6.4.
1)
2)
3)
4)

5)

6)

7)

8)

MeToauuyecKkue YKazaHnusl 1Jis oﬁyqammnxm 110 OCBOCHHUIO JUCHUIIJIUHBI

Haymosa U.K., [llyroBa T.A., [llanoBanosa T.A. MoHHoe npousBeneHue Boasl. Bono-
poanbii Tokazatenb. BanoBo: MBanosckas 'CXA. 2005 Meroanueckoe rmocodue
Haymora UK., lllyroBa T.A., HlanoBanoBa T.A. CTtpoenue aroma. XuMHUYECKasl CBS3b.
HNBanosckas 'CXA. um. akagemuka JI.K. bensiea , 2008 Metoaudeckoe mocooue
Haymosa MN.K., [IlanoBanosa T.A., Ky3smuna T.A. PactBopsl anexkrposintoB VBaHOB-
ckas 'CXA. um. akagemuka /[.K. bensera, 2014 r. YueOHOe mocoOue

Haymosa N.K., [IlanoBanoBa T.A. Kiaccel Heopranmueckux coenuHeHuil MiBanosckas
I'CXA. um. akanemuka J[.K. bensesa, 2015 r. YueOHoe mocobue

N.K. Haymoga, T.A. llanoBanosa. JlabopaTopHo — npakTudeckue paboThl IO aHATUTH-
yeckod xumuu. KonndecTBeHHBIM aHauu3: y4eOHO-MeTo. mocodue /coct. — MBaHOBO:
HUI'CXA. 2010 -52c.

Haymosa M1.K., lllyroBa T.A., lenpuosa JI.H., [IlanoBanoBa T.A. AHanutuueckas Xxu-
Mus. MeToabl KaueCcTBEHHOro M KoymyecTBeHHOro aHanuza. MBanoso: MI'CXA, 2008.
VuebHoe mocoOue.

Haymosa N.K., Cy66orkuna U.H. OkucnurensHO-BOCCTAaHOBUTENIbHBIE peakuuu. MBa-
HoBckas 'CXA. um. akagemuka JI.K. bensieBa, 2015 r. YueOHoe mocodue

Haymosa M.K., [IlanoBanoBa T.A. buorennsie snemenTsl. KauecTBeHHOE OlpeseneHue.
HNBanosckas 'CXA. um. akagemuka JI.K. bensiea, 2016 r. YueOHO-MeTO TOCOOHE

6.5. UndopmanmoHHbie CIPaBOYHbIe CHCTEMBbI, HCIOJb3yeMble /151 0CBOCHHS THCUHUILIN-
HbI (MoayJis1) (IpM HEOOXOAMMOCTH)

1) DrexkTpoHHO-OMOIMOTEYHAs cucTeMa «JlaHby;

6.6. IlporpammHoe obecneyeHue, HCMOJIb3yeMoe IS OCBOCHUS JUCHUIIIMHBI

- OnepannonHas cucrema tuna Windows

- [TakeT nporpamm obuiero nonszoBanust Microsoft Office

- UnTepuer-6paysepbl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA IJ5 OCYHECTB-
JIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA IO JUCHUITJIMHE (MO YJIIO)

HaumenoBanue CIIeMHAJIBbHBIX

No C . OCHalEHHOCTD CHENUANIBHBIX OMELICHHI ¥ IOMelleHn i 1JIsl ca-
MOMeIeHHiT* ¥ oMeIeHuii A1 .
/1 N MOCTOAITEIbHOI PadoThI
CaMOCTOSITEJbLHOH PadoThl
1 |YueOHast aymuTopusi IUIS TPOBEIe-|YKOMIDIEKTOBaHA CICIHAIH3UPOBAHHON (y4eOHOIT) Mebenpio, HabopoM
HUSI 3aHSATUH JTEKIIMOHHOTO THIIA JIEMOHCTPAlMOHHOTO 00O0pPYIOBaHUS M Y4€OHO-HAIJIAJHBIMU ITOCOOMS-
MH, 00€CIeUYMBaIOIIMMH TEMAaTHUECKHE WILIIOCTPAIH, COOTBETCTBYIO-
e pabodell mporpaMMe JUCIUUIUIUHBL, @ TAKKE TEXHUYECKUMH CPEACT-
BaMH 00y4eHus (B TOM 4YHCIE, IEPEHOCHBIMM), CIyXKallue I Mpes-
CTaBJIeHHs yuyeOHOH nHpOopMannu 000N ayTUTOPHI
2. |YuebHas ayauropus i NpPOBEIE-|YKOMIUICKTOBAaHA CIICI[HATH3UPOBAHHON (yueOHOI) MeOenbio, MmepeHoC-

HUS 3aHITHH CEMHMHApPCKOro TuIia,
JUIA TPYHIIIOBBIX U MHIAWBUIAYAJIbHBIX
KOHCyJ’lBTaHPIﬁ, JJIA TCKYIIETro KOH-
TPOJd KU HpOMC)KyTOQHOﬁ aTTeCcTa-
O

HBIMU TCXHUYCCKHUMU CPEACTBAMH O6yquI/I$[, CIIyXaluMu JJid 1pea-
craBiieHus y4eGHON MHpopMalmu W JTaOopaTOPHBIM 00OpYTOBaHH-
eM (anTedyka MHAMBHAyanbHas, 1 BBITSHKHOH 1mKad), BEeChl aHaH-
tuueckue BJIP-200 (6 mT), Bechl TexHuueckue (2 mr), DIK-56,
CYHIMITBHBIH 1Kad ) KOMIUIEKTHI JIa0OPaTOPHOW XUMHUYECKON
TOCY/IBL, TUINTKA JIEKTPUYECKAS.



http://www.ivgsha.ru/about_the_university/library/
http://window.edu.ru/

VYueOHast ayauTopust 1uis IpoBe-
JICHUS 3aHATUH CEMUHAPCKOTO
TUNA,

MPaKTUYECKUX 3aHATHUL, IS
IPYINIOBBIX U HHANBUAYAIBHBIX
KOHCYJIBTaIlH, TEKYIIEro KOHTPO-
JI1 ¥ IPOMEXYTOYHOM aTTecTa-
UM

YKOMIUICKTOBaHA CIEITHATM3UPOBAHHOH (YaeOHOH) MeOeIbo,
[IEPEHOCHBIMU TEXHUYECKUMHU CpeAcTBaMH 00yueHuUs U 1abopa-
TOPHBIM 000pyJOBaHUEM ( anTeyKa MHAUBUAYANbHas 1 BBITSK-
Holi mKada, Becel aHanuTuaeckue BJIP-200 (6 mr), Becsl TexHH-
ueckue (1 ), ®OK-56, cymmnbHblii mkad) KOMIUICKTHI J1a00-
pPaTOPHON XMMUYECKON NOCYAbL, IITUTKA FIEKTPUUECKASI.

ITomemieHue miIst caMOCTOSITEIbHOM
paboTeI

YKOMITJICKTOBAHO CIIEIHATM3UPOBaHHON (yueOHOIT) Mebembio, OCHAICHO
KOMIBIOTEPHOH TEXHUKOHW C BO3MOKHOCTBIO MOIKIIOUEHUs K cetd "VH-
TepHeT" W 00eCHedeHO IOCTYIIOM B 3JCKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTEIbHYIO CPELy OPTaHU3AINH

[Tomemienue aiist XxpaHeHUs U
MPO(QUIAKTHIECKOTO 00CITYKH-
BaHUs y4eOHOTO 000PYIOBaHHUS

YKOMILIEKTOBaHO CHCHI/I&J’II/IBI/IpOBaHHOﬁ MeOEIBI0 IUIA XpaHCHUA
06opy)1013aH1/1$[ " TCXHUYCCKUMU CPCACTBAMHU JISA €TO O6CJ'Iy>KI/I-
BaHUA




IIpunoxenne Ne 1
K pado4eil nporpaMmme no JucHuIinge (MO1yJ0)

®OH/I OHEHOYHbIX CPEACTB 1O JUCHUIIVIMHE (MOAY JIIO)

«XuMHUs HeOpraHvuvyeckKkasi 1 aHAJIUTHYECKasA»
1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA IAHHOM JTalle
1.1. Ounas popma:

udp u HaumeHo-

Wunnkatop(pl) TOCTWKEHHS KOMIIeTeHINH / IaHu- | ®opma | OnieHoYHBIC cpe-
BaHUE KOMIICTCH- «
- pyeMBIE pe3yIbTaThl 00yUYCHHS KOHTPOJIS CTBa
1 2 3 4
OIIK-2. Cnoco6en |M/I-10I1K-2 JleMOHCTpUPYET 3HAHUE OCHOBHBIX KoOMIUIeKTEI Tec-
NPUMCHATE OCHOB- |3aKOHOB M METOJOB HCCIJIEAOBAHUMN €CTECTBEHHBIX TOB, 3aJaHUS IS
HBIE 3aKOHBI U Me- o K, ¥0, T,
HayK JIJIs pEIICHUs 3a1a4 PO eCCHOHAIBHOM Jes- P KOHTPOJBHBIX pa-
TOJIbI HCCIIEIOBA- -
A A TeBHOCTL 00T, KOJUTOKBUY
HHNHU €CTCCTBCHHBIX o MoB. KoMmriekT
9, 1-it cem
HayK JUIsd peHICHUA AK3aMEHAMOHHBIX
3anmad npodeccro- BOIIPOCOB
HaJIbHOM ACATC/Ib- NO-201IK-2 Ucnonb3yeT 3HaHUSI OCHOBHBIX 3aKO- KoMIIIeKThI Tec-
HOCTH N
HOB M METOJIOB MCCJICIOBAHHI €CTECTBCHHBIX HayK TOB, 3aJIaHUs JIJIs
IS peleHus 3a1a4 npodeccuonanshoii nesrensuo- | YO, T, KOHTPOJIBHBIX pa-
CTH. BJIP, K, 00T, KOJUTOKBHY-
9, 1-ii cem |mMoB. KoMIuiekT
HK3aMEHAITMOHHBIX
BOTIPOCOB
NA-30I1K-2 [IpuMeHsieT OCHOBHBIE 3aKOHBI I Me- KommnekTs! Tec-
TOJBI UCCIEIOBAHUN €CTECTBEHHBIX HAYK JJIS pelle- TOB, 3aJTaHUA JJIA
HHSA 337124 TPOPECCUOHABHOM JeATETEHOCTH. YO,T, KOHTPOJIEHBIX pa-
BJIP, K, 00T, KOJUTOKBHY-
3, 1-#i cem |[moB. Kommmrekt

9K3aMCHaIIMOHHBIX
BOIIPOCOB

* Vrasvisaemces ¢hopma koumpons. Hanpumep: YO — yemuwiii onpoc, K — konnoxeuym, T — mecmuposa-
Hue, P — pepepam, /[ — ooknao, K3 — ketic-3a0aua, 3 — sx3ameH.

1.2. 3aounan gpopma:

udp u HaumeHo-

WunukaTtop(bl) JocTKeHNs KoMrieTeHIun / miann- | ®opma | OieHOYHBIE cpelt-
BaHHE KOMIICTCH- -
- pyeMbIe pe3yJibTaThl 00yUSHHS KOHTPOJIS CTBa
1 2 3 4
OIIK-2. Crocoben |M/-10IIK-2 [IlemoHCTpUpPYET 3HAHHE OCHOBHBIX KoMIIIeKThI Tec-
HNPUMEHATh OCHOB- |33KOHOB M METOJI0B HCCJICAOBAHUI €CTECCTBEHHBIX K. VO.T. [ToB3ataHus s
HbIC SAKOHBL M ME~ yayic nis pernenms 3a1a4 mpoecCHOAbHOM iesi-  [p’ ~ [KOHTPOJIBHBIX pa-
TOIBI MCCHENOBA- | ot 00T, KOJUTOKBHY-
HUI €CTECTBEHHBIX . MoB. KomIutekT
D, 2-ii ceM

HAYK JJIS PEIICHHS
3aa4 npodeccuo-

9K3aMEHAIMOHHBIX
BOITPOCOB




HaJILHOH eATENb-

HOCTH

N-201IK-2 Ucnonb3yeT 3HAaHUSI OCHOBHBIX 3aKO- KoMILIEKThI Tec-
HOB M METOJIOB MCCJIEIOBAaHUI €CTECTBEHHBIX HAYK TOB, 3aJaHUS JIJIs
JUTSL pEIieHus 3a/1a4 Mpo(ecCHOHATBLHON AITEIbHO- VO, T, KOHTPOJIPHBIX pa-
CTH. BJIP, K, 00T, KOJUTOKBHY-
9, 2-i1 ceM |MoB. KomrmiexT
9K3aMEHAIIMOHHBIX
BOITPOCOB
NA-30I11K-2 [IpuMeHsieT OCHOBHBIE 3aKOHBI I Me- KommnekTs! Tec-
TOJbI UCCIIEIOBAHUI €CTECTBEHHBIX HAYK JJIA pelie- TOB, 3aJaHU: NI
HUMS 337124 TPOPECCUOHANBHOM JeATETEHOCTH. YO,T, KOHTPOJIPHBIX pa-
BJIP, K, 00T, KOJUIOKBHY-
9, 2-i1 ceM |MoB. KomrmiexT
9K3aMEHAIIHOHHBIX
BOIIPOCOB

2. lloka3aTe/ M W KpUTepUN OLEHUBAHUS CHOPMHPOBAHHOCTH KOMIETEHUHH HA JaHHOM
sTamne ux (pOpMHUPOBAHMS

Kpurepuu onenrnBanus™

IToxa3zare-
. HEYJIOBJIETBOPUTENIBHO| YAOBIETBOPUTEIHHO | XOpOLIO OTJIMYHO
HE 3a4TEHO 3a4TEHO
Ilonnora |YpoBeHb 3HAHUN HU-MHHUMAQJIBHO JOIyC-|YpPOBEHb 3HaHUN B|YpPOBEHb 3HAaHUU B
3HAaHHH  [|Ke MHUHUMAJIBHBIX [TUMBIIl ypOBEHb 3Ha-|00bEME,  COOTBETCT-|00bEME,  COOTBETCT-
TpeOOBaHUM,  WMEJH|HUH, JOMYIIEHO MHOTO|(BYIOIIIEM IPOrpaMMeE|BYIOIIEM MpOrpaMMe
MECTO TpyOble OMMO-|{HETPYyObIX OMIMOOK MOJTOTOBKH, JOIMYyIIe-TIOArOTOBKH, 0e3
KH HO HECKOJIKO HErpy-|omHnOoK
OBIX OIMNOOK
Hamuuue |[Ipu pewmennn cran-|IIponemonctpuposa- |[IpomemoncTpuposa- (I[IpogemoHcTpupoBa-
YMEHMH |IapTHBIX 3aJad  He|Hbl OCHOBHbIE YMEHUS,HbI BCE€ OCHOBHBIE|HBI BCE OCHOBHBIE
MIPOJIEMOHCTPHUPOBAHBI [PEIICHBI THUIIOBBIE 3a-|yMEHHUS, PEIICHbI BCE|YMEHUs, PEIIEHBI BCE
OCHOBHBIE YMEHUS,|Jaud € HEerpyObIMH|OCHOBHBIC 3a/ladd C|OCHOBHBIC 3aJladud C
UMeNd MecTO TrpyObie|omnOKaMu, BHIMOJIHE-{HETPYObIMU — OIIMOKA-|OT/ACIBHBIMU HECYyIIIe-
OMOKH HBI BCE 331aHHS, HO HE(MH, BBIIIOJIHEHBl BCE|CTBEHHBIMH  HEAOYE-
B IIOJIHOM 00BEMeE 3aJaHUsl B TIOJTHOM|TaMH, BBIIIOJHEHBI BCE
o0beMe, HO HEKOTO-3aJaHUs B  ITOJHOM
pBIE C HEOUETAMH o0bemMe
Hanuumne |[Ipu pemwennn cran-|{Umeercs munumans-|IIpogemoncrpuposa- |IIpogemoncrpupoBa-
HaBBIKOB |JApTHBIX 3a7ad He|Hbld Ha0Op HAaBBIKOB|HBI 0a30BbIC HABBIKW|HBI HABBIKA TPH pe-
(BameHue |MPOJEMOHCTPUPOBAHBI TSI PELIEHUs] CTaH-[IpU pPELIEHUH CTaH-|[IeHHd  HecTaHIapT-
OmbITOM) |0a30BbIC HaBBIKY,|JapPTHBIX 3aJad C He-|JapTHBIX 3a7ad C He-|{HbIX 3amad 0e3 ouu-
UMEN MECTO TIpyOble|KOTOPbIMH HEAOYEeTa-|KOTOPBIMU HenouyeTa-|00K U HeJOUETOB
OIINOKHU MU MU
Xapakre- |Komnerennus B moin-|ChopmupoBanaocts |[ChopmupoBanHocts  |ChHOpMHUPOBaHHOCTD
pUCTHKA |HOM Mepe He C(OPMHU-|KOMIETEHIMH  COOT-|KOMIIETEHIIMU B [IEJIOM|KOMIIETEHIIMN IIOJIHO-
chopmu- |poBaHa. VIMEOMUXCSI|BETCTBYET MHHHMANb-|COOTBETCTBYET TpPeOO-|CTBIO  COOTBETCTBYET
pOBaHHO- |3HAHWH, YMEHWH, Ha-HbBIM  TpeOOBaHWAM.|BaHUSIM. MMerommxcs|TpeOOBaHUSIM.
CTH KOM-|BBIKOB HemocTaTouHo|VIMeroumxcsi 3HaHUM,3HAHUM, ymeHudl, Ha-Merommxcs 3HaHUM,
METEHINN |JUIsl PELIEHUs] NPAaKTH-yMEHUH, HaBBIKOB B|BBIKOB M MOTMBALlMM B|YyMEHHWH, HaBBIKOB U

geckux  (mpodeccro-
HaJTbHBIX) 337249

LEJIOM JOCTaTOYHO
JUISL pelleHus] PaKTH-
yeckux (mpodeccuro-
HaJIbHBIX) 3a/Jad, HO

HEeJIOM  JIOCTATOYHO
JUISL  pelIeHHs CTaH-
JNapTHBIX  TpaKTH4e-
CKHUX (mpoceccuo-

MOTHBAIlUM B TMOJHOMH
Mepe JOCTaTOYHO s
peuenus CIIOKHBIX
MpaKkTUYeCKux  (mpo-




TpeOyeTcs  IOTOJIHU-|HATBHBIX) 33124 (deccuoHaNbHBIX) 3a-
TeNbHASI TPAKTHKA IO naq

OONBLIMHCTBY  IpaK-
THYECKHUX 33134

YpoBeHb
chopmu-
pPOBaHHO- Husknit Hwuxe cpennero Cpennuit Bricokuii
CTU KOM-

METCHIAN

* [Ipenooasamens snpage uzmenums kpumepuu oyenusanus ¢ coomgemcemauu ¢ @I'OC BO u ocobento-
cmamu OI1OI1.

3. OneHOYHbBIE CpeIcTBA

[To HMXKXenpUBEAEHHOW CXeMe MPUBOJAATCS THIIOBbIE KOHTPOJIbHBIC 3aJaHHs MM WHBIC Ma-
Tepuabl, HEOOXOAUMBIE 7Sl OLIEHKH 3HAaHUM, yMEHUH, HaBbIKOB U (WJIN) ONbITa JESTEIbHOCTH,
XapaKTepU3YIOIUX ¢(HOPMUPOBAHHOCTh KOMIIETEHIMHA Ha TaHHOM 3Tane (cM. Tadmuiy 1).
3.1. Tect
3.1.1 Bonpocsl TecTOB 3aKpbITOro Tuna 1 u3 4:

(BBIOpATH OIMH NPABUJIBHBII OTBET U3 YeThIPeX MpeIJI0:KeHHbIX)

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

1. K anekTposiauraM OTHOCUTCS:
a) caxap 0) okcun meau (II) B) okcup yrnepona (IV) r) consinas kucinora
2. @opmyia cnaboro IEKTPOIUTA:

a) CuCl; 6) HCI B) HySO,4 r) H,S
3. BemiectBa, KOTOpBIC MTPHU TUCCOIMAIMKA 00Pa3yIOT B KA4eCTBE KATHOHOB HOHBI BOJIOPO/IA, SIB-
JSIFOTCS
a) Kucjaoramu  0) CosIMu B) IIEJIOYaMHU ') OKCHJIaMH

4. BemiecTBo, KOTOpPOE B pacTBOPE MOJTHOCTHIO paclaaeTcsi Ha HOHBI.
a) aMMHaK 0) Bona B) CepHasl KUCJIOTa TI) TUAPOKCU] [IMHKA

5. Bce HOHBI SIBIISIOTCS aHHOHAMH B pany:

a) CI, S04 2 , NOs~ B)H', Na*,Ca?
6)Cl ,H', K r) CO;? ,Ca?" ,NOs

6. HaI/I6OJ'II>I_Hee YUCJIO KaTHOHOB 06pa3yeTc51 pu pyucconranuun 1 MOJIb
a) AICl, 6) H,S B) NagPO, r) Mg(NO3),

7. OTHOBPEMEHHO HAXOJUTHCS B BOJJHOM PAacTBOPE He MOTYT MOHBI
a)Zn”* u OH" 6) Zn*'u CI, B)Na*u SO,> r)K' u NOg
8. Cymma k03 GUIIMEHTOB B YPAaBHEHUH AJICKTPOJIUTUUYECKON TUCCOIMAIMU Cyib(ara xene3a
(IIT) paBHa
a)3 0) 4 B) 5 r)6
9. K HeaneKTponIuTaM OTHOCHUTCS:

a) caxap  0) XJIOpUJ HaTpusi B) TMJIPOKCHU] HATPUSL T) CepHasi KUCIIOTa
10. ®opmyna CHIIBHOTO 3JIEKTPOIIUTA




a) HzSOg 6) CaCOs B) HNO3 F) Cu(OH)2
11. BemecTBa, KOTOpbIE IPH TACCOIUAIIN 00Pa3yIOT B KAYECTBE aHUOHOB TOJBKO THAPOKCH/I-
WOHBI, SIBJISTFOTCS

a) KUCIIOTaMH 0) costMu B) IIEJI0YaMU ') OKCHJIaMH

12. BemecTBo, KOTOpPOE B pacTBOPE MOJTHOCTHIO PaclagaeTcsi Ha HOHBI.
a) BoJa B) COJISTHAsI KUCJIOTA
0) okcun yraepoaa (IV) T') THAPOKCUJI ATFOMUHUS

13. Bce noHbI SBASIOTCSA KATUOHAMHU B PALY:

a) CI', SO, 2 ,NOs B)H', Na*, Ca?
6)Cl ,H', K r) COs2 ,Ca? ,NO;s

14. HauGompIiee 9uciio aHMOHOB 00pa3yeTcs Mpu JUcConrauu 1 Moib
a) AICl3 0)Mg(NOs),  B) Na,COg3 r) NaxS

15. OTHOBpEMEHHO HaXOUTHCS B BOJTHOM PACTBOPE HE MOTYT UOHBI
a)Ba® u SO,> 6) Zn*'u CI, B)Na"u OH 1)K’ u NOs
16. Cymma k03 GUIIMEHTOB B YPAaBHEHUH SJICKTPOIUTHUECKOW JUCCOIMAIUU HUTPATA AIFOMH-
HUS paBHA
a)3 0) 4 B) 5 r)6
17. K a1ekTpoiauTaM OTHOCUTCS:
a) Boja 0) xsopun meau (II) B) caxap r) okcun yraeposa (IV)
18. ®opmyna ci1aboro IMEKTPOIHUTA:

a) CUC|2 6) NaCl B) H,SO, F) H,CO3
19. BemecTBa, KOTOpPBIE MPU AUCCOIMAIIMK 00pa3yIOT B Ka4eCTBE KATHOHOB HOHBI BOJOPO/IA,
SIBIISTFOTCSI
a) KHCIIOTaMH 0) comsamMu B) II€JI0YaMH T') OKCUAAMH

20. BerecTBo, KOTOpOE B pacTBOpPE MOTHOCTHIO PACIIAIAeTCsl HA HOHBI.
a) CcoJIsiHasl KUCII0Ta B) runpokcu xenesa(Ill)
0) Bona I') TUIAPOKCH]T IIMTHKA

21. Bce HOHBI SBISIOTCS aHUOHAMH B PSY:

a) CO3> ,Ca?" ,NO;7 B) Ca?* H', Na*
6)Cl ,H", K r) CI, SO, , NOs~

22. Haunbonpliee 4nciio KaTHOHOB 00pa3yeTcs MpH JuccolManuu 1 Moib
a) Na,S 6)Mg(NO3), B) K3PO, r) AICl3

23. OgHOBpPEMEHHO HaXOIUTHCS B BOJHOM PacTBOpE He MOT'YT MOHBI

a)Ba’* u SO,> 6) Zn®'u CI, B)Na'u SO,> 1K' u NOy
24. Cymma k03 (GUITMEHTOB B YPaBHCHUHU JICKTPOIUTHUSCKON JUCCOITUAINH CYIb(paTa aTFoMHU-
HUS paBHA

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

25. K HeameKTpoIuTaM OTHOCHUTCSL:



a) TUAPOKCU HATPUs B) XJIOpUJ HATPUs

0) okcua yriepona (IV) T') CepHas KUCJIOTa
26. ®opMyIa CHIIBHOTO JIEKTPOJIUTA
a) H,SO4 6) CaCOs B) H,S F) Fe(OH)z

27. BemecTBa, KOTOpBIE IPU JUCCOLUAIIMN 00Pa3yIOT B KAUECTBE AHHOHOB TOJIHKO
TUAPOKCH/I-UOHBI, SBIISIFOTCS
a) COJISIMU 0) KUCIIOTaMu B) LIEJI0YaMU ') OKCHUJaMHU

28. BCH_ICCTBO, KOTOPOE€ B paCTBOPEC IMOJIHOCTBIO pacCragacTcs Ha HOHBI.

a) okcuj xkenesa (I11) B) KapOOHAT KaJbIUs
0) okcun yraepona (IV) T') TUAPOKCH]T HATPUS
29. Bce HOHBI SBISIOTCS KATHOHAMHU B PSAIY:
a) CI', SO, 2, NOs™ B)H', K*, Na?
6)H', K', Cl r) NOs™, CO32 Ca?
30. Haunboubiiee 4nciio aHMOHOB 00pa3yeTcst Py JUCCONUAIU 1 MOJTb
a) FeCls 0) Ca(NOs), B) Na,COs r) Na,S

31. OngHOBpEeMEHHO HAXOAUTHCS B BOAHOM PacTBOpE He MOT'YT MOHBI

a)Na* u SO,2 6) Zn*u CI, B)AI* u OH )K" u NOs
32. Cymma KO3 QHUIMCHTOB B ypaBHEHHU 3JIEKTPOIUTUYECKONW TUCCOLMAIMN HUTpATa XKejes3a
(III) paBHa

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

3.1.2. MeToauueckue MaTepuaIbl

TectupoBaHue 11 TEKYIIEH OLIEHKH YCIIEBAeMOCTH CTYAEHTOB MPOBOJAUTCA B popMe OyMakHO-
ro tecta. CTyJeHTy npejyiaraeTcs OTBETUTh Ha 14 BOMPOCOB 3akphIToro Tuma 1 u3 4-x.

Oobuee Bpemst , OTBeZICHHOE Ha TecT 20 MUHYT
Tect npoBepsieTcsl B py4HOM PEKUME U OLIEHKA COOOIIAETCs CTYACHTY HE M03THEE 3aHATHS clie-
JYIOILETO 33 TEM, Ha KOTOPOM IPOBOJUJICS TECT.

3.2. YcTHBIH onpoc
3.2.1. IlepeyeHb BONPOCOB /AJ11 YCTHOI'0 OIIPOCA IO CJIeAYIOLIUM TeMaM:

Tema «OcHoBHBIE 32aKOHBI ¥ IOHATHA XUMHI)

1. XuMnueckure sIBJIEHUS U TIPOLIECCHI, KaK MPOSIBJIEHNE XUMUYECKOTO IBUKEHUS MATEPUH.

2. XUMHUYECKUH XapaKkTep OMOIOTHYECKUX 3aKOHOB.

3. OcHOBHBIE TIOHATHUS: MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbeM razoB, Uucino ABoraapo.
OkBUBAJIEHT. MoJisipHast Mmacca SKBUBajieHTa. PaKTOpP 3KBUBAJIEHTHOCTH.

4.3ak0H 3KBUBaAJIEHTOB. [IposiBieHNEe 3aKOHA SKBUBAJICHTHBIX OTHOILIEHUN B )KHBOM OpraHU3MeE.



Tema «KnHeTHKa XMMHUYECKUX MPOLECCOB)

1.OCHOBHBIE MOHATHSA XUMUYECKON KMHETHKHU.

2.CKOpOCTh XUMUUYECKHUX PEAKIIUM.

3.3akoH neiictBus macc. Koncranta ckopocTu. MoOJeKyIapHOCTh peakiuu. PaKkTopbl, BIUSIO-
1€ HAa CKOPOCTb XUMUYECKON PEAKIUH.

4.3akon Bant-T'odpda. Temneparypusiii kodpdunuent. [Ipumenenue npasuna Baat-I'ohda mis
MPOTHO3UPOBAHHOTO XpaHEHUs JIEKAPCTBEHHBIX MpenaparoB. BiusiHue Temmeparypbl Ha CKO-
POCTh OMOJOTUYECKUX MTPOLIECCOB.

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

6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecus. CMELIEHHME XMMHUYECKOI'O pPaBHOBECHS.
[Tpunmun Jle-llarenbe.

Tema «PacTBOpBI

1. CriocoObI BeIpayKeHUsT KOHIICHTPAIIUN PACTBOPOB. PAaCTBOPHUMOCTE TBEP/IBIX, JKUIKUX U Ta30-
o0pa3HbIX BellecTB. PacTBOpUMOCTH ra30B B KPOBU M TKAHEBBIX JKUKOCTSIX.

2. KonnuratuBHbeie CBOMCTBA PaCTBOPOB HEINEKTPOJIUTOB. 3akoHbI Payis. D0ynrockonudeckas
U KPHOCKOIUYecKasi KOHCTaHTa PaCTBOPUTEIISL. .

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

4.Porb BOJTHBIX PACTBOPOB B OMOJIOTHYECKUX CUCTEMAX.

5.CBoiiCTBa pacTBOPOB MEKTPOIUTOB. M30TOHNYECKH KOOPPHUIUEHT ero PU3NIECKU CMBICIT.
6.Teopust S7AEKTPOIUTUYECKON AMccolranuu. Poib ruapaTanuu MOHOB B OMOJOTHYECKUX CHC-
teMax. CuiibHbIE U clla0bie 3JeKTPOIUThl. CTENeHb TUCCOIMAIlMU; KOHCTAHTA TUCCOIUAIUH.

7. IlpoTonuTtryeckoe paBHOBecUE B Bojie. Bomopoanblii mokazaTens. PaBHOBecHe COCTOSIHUS B
pactBopax amdonutoB. Bnusaue pH - cpenbl 1 MOHHOM CHIIBI pacTBOpa Ha OMOXUMHYECKUE
MIPOLIECCHI.

8.IlporoimTdeckoe paBHOBECHE B PEAKIHAX colibBom3a. ['uaponus coneit. CTeneHb U KOH-
CTaHTa ruaponu3a. [ uaponuTuyecKkre mporecchl B )KUBOM OpraHU3Me.

3.2.2 MeTtoanuyeckne MaTepuabl
KpuTtepuu oieHKH yCTHOTO ONpoca
«OTJIMYHO» BBICTABIISIETCS 0OYUYAIOIIEMYCs, €CIIM OH YETKO BBIPAXKAET CBOIO TOUKY 3PEHMS
10 paccMaTPUBAEMBIM BOIIPOCAM, MPHUBOAS COOTBETCTBYIOIINE (PaKTUUECKHE JOBOIBI U TIPUMeE-
PBL

«XOPOIIO0» BBICTABISIETCS O0YYArOIIEMYCs, €CIId OH JIOMYCKAeT OT/AeTbHBIE HeOOoIbIIHe
HETOYHOCTHU MOTPEIIHOCTU IPU OTBETE.

«y10BJIETBOPUTEJBHO)» BBICTABIISIETCA 00YyYaIOIIEMYCsl, €CJI OH OOHapyXKHBaeT mpode-
7Bl B 3HAHUAX (PAKTUYECKOTO M OCHOBHOTO y4eOHO-IIPOrpaMMHOI0 MaTepuaia u3ydyaeMou Jauc-
[TUTUTHHEL.

«HEeY/0BJIETBOPUTEJIBLHO» BBICTABISIETCS 00YyYaroleMycsi, €ClIM OH OOHapy>KUBAeT Cy-
IIECTBEHHBIE TPOOENbl B 3HAHUSAX OCHOBHBIX TEOPETHUECKUX ITOJIOKEHUH ydeOHOW IUCIHILIH-
Hbl, HEyMEHHUE C MMOMOIIBIO IpenoaBaTess NOoJyYUTh MPAaBUIbHOE PEIIeHne KOHKPETHOM Mpak-
TUYECKOM 3a/1auM U3 YMCIIa IPETyCMOTPEHHBIX paboyell mporpaMMon yueOHOW JUCIUILITUHBI.

3.3. Ycrnbiii onpoc (KossiokBuym)

3.3.1. [lepeyeHb BONPOCOB VISl YCTHOI'O ONPOCA KOJLIOKBUYyMa 1,2.
Koninoksuym 1

1. XumMnueckue sIBJICHUSA U IMPpONECChI, KaK MPOABJICHUEC XUMHUYCCKOTO ABHUXXCHUA MaTCPHUU.



2. XuMHUYECKUH XapakTep OMOIOrMYECKHX 3aKOHOB.

3. OCHOBHBIE TTOHATHS: MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00beM ra3oB, Ynucio ABoraapo.

OxBuBajieHT. MossipHast Macca 3kBUBajeHTa. PaKTOp SKBUBAJIEHTHOCTH.

4.3akoH >kBUBaJIeHTOB. [IposiBIeHIE 3aKOHA SKBUBAJIEHTHBIX OTHOIICHUN B )KHBOM OpraHU3MeE.

5.0CHOBHBIE IOHATHS XUMHUYECKON KUHETUKU.

6.CKOpOCTh XUMUYECKHUX PEAKIIHM.

7.3axoH paeiictBust Macc. KoHcTaHTa ckopocTH. MoneKkyaspHOCTh peakuuu. PakTopbl, BIUSIO-

1€ Ha CKOPOCTh XUMUYECKOW PEaKIiu.

8.3akon Bant-T'odda. Temneparypusiii koapdunuent. Ilpumenenne npasuia Bant-I'odda ams

MIPOrHO3MPOBAHHOTO XPaHEHMsI JICKAPCTBEHHBIX IpernapaToB. BiusHue temieparypbl Ha CKO-

POCTH OMOJIOTHUECKUX MPOIIECCOB.

5.®oroxumuueckue peakuuud. DotocuHTe3 B Omonormyeckux cucremax. Karamms. depmeHTsl,

KaK KaTalqn3aTopbl OMOXHUMUYECKHUX IPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranta paBHOBecusi. CMellleHHE XUMHYECKOI'O pPaBHOBECHS.

ITpunnun Jle-IllaTense.

7. 13 okcumos BaO, K0, TiO,, Ca0, Al,03, MgO, ZnO BribepuTe 1Ba OKCH/IA ¢ HAaHOOJIEE BbI-

pPaKEHHBIMH OCHOBHBIMU CBOMCTBAMHU. Y Ka)XUTE BaJICHTHBIC JIEKTPOHBI BBIOPAHHBIX AJIEMEHTOB

12. TemmiepatypHsiii ko3 dummeHT peakiuu paseH 2. Ha ckoibko rpaaycoB HEOOX0IUMO TTOBBI-
CUTh TEMIIEpaTypy, 4TOObI CKOPOCTh PEaKIMu BO3pocCiia B § pas.

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

cyneara xpoma(lll).

KosutokBuym 2
1. CriocoObI BBIpaKEeHUSI KOHIIEHTPAIIUH PAaCTBOPOB. PacTBOPHUMOCTH TBEPIIBIX, KUAKHX U T'a30-
00pa3HbIX BellecTB. PacTBOpUMOCTB ra30B B KPOBH U TKAHEBBIX KHJIKOCTSX.
2. KonnuratuBHbeie CBOMCTBA PaCTBOPOB HEANEKTPOJIUTOB. 3akoHbI Payis. D0ynuockonudeckas
1 KPUOCKOIIMYECKasi KOHCTaHTa PACTBOPUTEIIS..
3.0cmoc. Ocmotnyeckoe AaBieHue. Poiab 0CMOTHYECKOro JaBieHHsS] B OMOJIOTMYECKUX CHCTE-
Mmax. Typrop. [lnazmomnus.
4.Ponb BOJHBIX paCTBOPOB B OMOJIOTUYECKUX CUCTEMAX.
5.CBoiicTBa pacTBOPOB ANEKTPONIUTOB. M30TOHNYECKHIT KO3 PUIIMEHT ero PU3NYeCKUuil CMBICII.
6.Teopust 271eKTpOTUTUYECKON JTUccolManuu. Poib ruapaTanuy HOHOB B OMOJIOTHYECKUX CHC-
TeMax. CUIbHBIE U ci1a0ble AIEeKTPOIUThI. CTeneHb AUCCOLUAIN; KOHCTaHTa AUCCOIHAIINH.
7. IIporonuTHueckoe paBHOBecHe B BoJie. BojopoaHblii moka3arens. PaBHoBecue cocTosHUS B
pactBopax amdonutoB. Bnusaue pH - cpeabl 1 MOHHOM CHITBI pacTBOpa Ha OMOXUMHYECKUE
IIPOLIECCBI.
8.IIporoimTdeckoe paBHOBECHE B PEAKIHIX colibBom3a. ['uaponus coneit. CTeneHb U KOH-
CTaHTa ruApoan3a. ' naApONUTHYECKNE IPOLIECCHI B )KMBOM OpraHU3ME.
9.0cHOBHBIE TIOJIOKEHHUS U MOHITHSI KBAHTOBOM MEXaHUKHU. DJIIEKTPOHHOE 00JIaK0. XapaKTepH-
CTHKa YHEPreTUUECKOTO COCTOSIHUSI DJIEKTPOHA KBAHTOBBIMU YK CIIAMHU.
10.ITpuHMn Hanmenbel sHeprun. [Ipasmino Kieukosckoro. [Tpuanun [Taymu. [pasumo ['yn-
Ja.
11.9nexkTpoHHbBIE U 3TEKTPOHHO-Tpaduueckne GopMyIibl aTOMOB. S po aToma.
12. Ilepuoauueckuii 3akon JI. . MenzeneeBa 1 ero TpakTOBKa B CBETE KBAHTO-MEXaHUUECKOM
Mojienu aroma. CBOMCTBa aTOMOB AJIEMEHTOB (PaJNycC, SHEPT U HOHU3AIUH, SHEPTUs CPOACTBA K
AIIEKTPOHY, IJEKTPOOTPULIATENEHOCTH ).
13.ITpupoaa XuMHUYECKON CBSI3U. MeTo/T BaJICHTHBIX CBsi3eil. [ mOpuam3arst aToOMHBIX OpOuTa-
aei u reomerpuyeckas Gopmyna Mosnekynbl. «Curma» u « Iu » cBs3u.
14 Nonnas cBs3b. KoBanenTHas cBs3b. JIUMONbHBIN MOMEHT. [[TMHA CBSA3M, DHEPTHUs CBS3H, T10-
JSIPHOCTB CBSI3U.



15.BonoponHas cBA3b. (MEXMOJIEKYIIIpHas U BHYTPUMOJIEKYJIsIpHast). buonornueckoe 3HaueHue
Y POJIb BOAOPOJTHOM CBSI3HU.

3.3.2. MeToanuyeckue MaTepuaJbl

Kpurepun onieHk# KOJIOKBUYMA
«OTJIMYHO», BLICOKUIH YPOBEHb

OO6yuaromuiics oka3an IpOYHbIE 3HAHHSI OCHOBHBIX MOJOKEHUH 10 TeMe KOJIJIOKBUyMa
B paMKax pazjena yuyeOHOW TUCIUIUIMHBI, YMEHHE CaMOCTOSTENbHO peliaTh MPaKTUYECKue 3a-
14, AesaTh 000CHOBAHHBIE BBIBOJIBI.
«XOpPOo1110», MOBbIIIEHHbI YPOBEHb

OOyuaronuiics nMokasaji IPOYHble 3HAHUS OCHOBHBIX ITOJIOKEHHH IO TeMe KOJIOKBUYMa
B paMKax pasjena yuyeOHOH JUCHUIUIMHBL, YMEHHE CAMOCTOSTENFHO PelIaTh KOHKPETHbIE MPaK-
TUYECKUE 33/1a4M, IPEIyCMOTPEHHbIE pabodel mporpamMMoil, OpUeHTUPOBATHCS B PEKOMEH/10-
BAHHOMW CIIPaBOYHOM JIMTEPATYpPE, YMEET IPABUWIBHO apryMEHTUPOBATh IIOJYYEHHBIE PE3YJIbTa-
TBI.
«YAOBJIETBOPUTEILHO», IOPOr0OBLIii YPOBEHb

OOyuaromuiics Mmoka3ajl 3HaHUE OCHOBHBIX IIOJIOKEHMHM TeMbl B IpejesaX COOTBETCT-
BYIOILIETO pa3jesia ydeOHOM JUCLUIUIMHBL, YMEHHE MOJYyYUTh C IIOMOIIBIO IpenojaBareis mnpa-
BUJIbHOE PEIICHNE KOHKPETHOW NPAaKTUYECKON 3a/1a4 U3 YUCJIa IPELYCMOTPEHHBIX B TEME, 3Ha-
KOMCTBO C PEKOMEH/IOBaHHOW y4eOHOM JIUTEPaTypOu.

3.4. PepepaTuBHbie padoThl

3.4.1. CIUCOK TEM PE®EPATOB
1. Xumust S — 351eMEHTOB, OHOJIOTHYECKOE 3HAYCHHE.
2. Xumust P — 31eMeHTOB, OMOJIOrHYECKOE 3HAUCHUE.
3. Xumust d — 3y1eMeHTOB, OMOIOTHYECKOE 3HAUCHUE.

3.4.2. MeToauyeckue MaTepuaJbl

MMPABUJIA O®OPMJUIEHUSA U TOPAIAKE 3AIIIUTHI PEGEPATA
IO IMCHUIIJIMHE

«XHMMHSl HEOPraHuyeckasi M aHAJIUTHYECKAas)
OO6yuatromuiicst BEIOUpaeT Temy pedepara u3 NpeyioxKEHHOTO CIUCcKa (MyHKT MPOTrpam-
™Mbl 5.1.) . B TeueHue cemecTpa A0KeH OBITH OJTOTOBIIEH OJIMH pedepat. 3amura pedepaTon
MPOXOIUT HA 3aHITHUH, COTJIACHO KAJICHIAPHO-TEMATHIECKOMY TUTaHY.

TpeboBanus k opopmiiennio pedepara

B BepxHelt yacTu TUTYNBHOTO JTUCTA yKa3bIBaeTCA Ha3BaHUE yueOHOTO 3aBEJEHUS. B KO-
TOpPOM IPOBOJUTCS 3a HMTa pedepata. B menTpe nmcra pasmemiarorcs Ha3zBaHHE Y4eOHOTO
npeaMeTa u GopMyITHUPOBKA TEMBI;, UyTh HIDKE - (paMIIUS, UMS U OTYECTBO 0OYHYAIOIIErocs U ero
MPUHAJJIEKHOCTD K Kypcy U (akyibTeTy, haMuins, UM U OTYECTBO IMpernojaBaTens. BHu3y no
[EHTPY YKa3bIBAIOTCS Ha3BaHUE HACEJICHHOIO MyHKTAa, B KOTOPOM HamucaH pedepar, u Toj ero
HaITnCaHUus.

3a TUTYIBHBIM JTMUCTOM pedepara ClelyeT €ro OrjiaBleHHe, KOTOPOe COCTOUT M3 YEThHI-
PEX OCHOBHBIX JacTen: BBCACHUA, OCHOBHOH YqacCcTH, 3aKJIIOYCHUA U CITHMCKA K CIIOJIb30BAaHHOM JJIsA
Hanucanus pedepata nurepatypsl. [Ipy Hamnuuyu npuokeHuit nHGOPMAILHUS O HUX JTOJKHA CO-
JACPKATHCA B OI'JIaBJICHUH.



Bo BBenenun pedepara ykaszpIBaroTcs Iiefb paboThl (WJIM HECKOJIBKO LIeNei), a Takxke
3aJjauy, KOTOpble TpeOyeTcsl pemnTh Ul ee 1ocTuxKeHuss. O0beM BBEAECHUS MOXKET COCTaBIIATh
JIBE-TPH CTPAHUIIBI TEKCTA,

OcHoBHas yacTh pedepara cOAepKUT MaTepuai, KOTOPbI 0TOOpaH 00ydaromumcest uis
paccmoTtpenus mpobsemsl. OH MOXKET OBbITh pasjenieH Ha naparpadsl. CpenHuii 00beM OCHOBHOM
yacTtu pedepara - 10-15 crpanwuir.

B 3akmirouenun pedepara o0ydarommiicss caMOCTOSTENbHO (HOPMYIHPYET BBIBOJBL. O0B-
eM 3aKiroueHus - 1-2 cTpaHuLbl.

B cnmcke ucnonb30BaHHOW ISl HamMcaHUs pedepara nuTepaTypsl B al(aBUTHOM TO-
CJIEZIOBAaTENIbHOCTH YKa3bIBAIOTCS BCE MCTOYHHMKH, KOTOPHIMU IOJIb30BaICA O0YyYaromuics mpu
HOJTrOTOBKE paboThl, cornacHo TpedoBanmsm ['OCT.

IIpouenypa 3amutel pedepara
3amuTa pedepara MpOBOIUTCS COTTIACHO KaJleHAAPHO-TEMAaTHYECKOMY IIaHy 3aHITHIMA.
Pedepar npencrapnsercs k 3amute Ha auctax ¢popmaTta A4. Tekct Ha HUX JOJDKEH ObITH
OTIIeyaTaH Ha KOMIbIOTEpe. B HCKITIIOUNTENbHOM ciiyyae IonycKaeTcs 3amura pedepara, npea-
CTaBJICHHOTO B PYKOIIMCHOM Bapuante. [Iporeaypa 3amuTsl pedepara Ha SK3aMeHe TPeCTaBIIsI-
eT co0Ooi:
- BEICTYIUIEHHE aBTopa pedepata (10 10 MUHYT), B X07€ KOTOPOTO 00yJatOIIHiics 10~
JKEH MOKa3aTh CBOOOIHOE BIIaJICHUE MAaTEPUaJIOM IO 3asBJICHHON TeME;
- OTBETHI HA BOMPOCHI MPEIOIABATENS H CTYICHTOB TPYIIIIHI.
[ToaroroBka u 3ammTa pedepara olleHUBaeTCs B 6aiax:
1. Ogopmrenue (maxcumanvro 4 bania)
1 Gann — pedepat pacreyaraH U3 CeTH HHTEPHET, C yKazaHUEM cBoel (haMuiInu
2 Gamta — pedepar pacredatal U3 CETH HHTEPHET, COCTABICHO COJEPKAHUE WIIH
CIIUCOK JIUTEPATypPHI
3 6ata — caMOCTOSITENIbHO HAIMCAaHHBIN pedepaT, OTCYTCTBYIOT CCBIJIKM Ha
HCTOYHUKHU UCIOJIB3YEMOM JTUTEPATyphl B TEKCTE.
4 6ama — pedepar opopmIIeH 10 BceM TPeOOBAHUSM.
2. Buicmynaenue ¢ doxknadom (makcumanvro 4 dbanna)
1 Gay1 — CTYIEHT, HE OTPBIBASICh YUTACT JOKJIA]]
2 Ganna — CTyJEHT YUTAeT JOKJIaJl, HHOT/Ia OTPBIBAsICh OT TEKCTA, JaeT MOSICHEHUS
3 bayia — CTYACHT JOKJIAIBIBACT CAMOCTOSITEIIBHO, HHOT 14 UCTIOB3YIO 3aITUCH
4 Ganna — CTyJIeHT CBOOO/IHO BIIaJIEET MaTePHAIOM, HEe UCTIONB3YET MPHU OTBETE 3aIUCH.
3. Omeemvl Ha 80npocyl npenodasamens u 0OHOKYPCHUKOS. (MaKcUuManbho 4 bania)
1 Gann — CTYJEHT MIET OTBET B pedepaTe U 3a4UTHIBAET €TO.
2 6anna — CTyneHT JaeT OJTHOCIIOKHBIN OTBET (J1a/HeT)
3 6anna — CTyneHT oTBeYaeT Ha OOJIBIIMHCTBO BOIPOCOB, COMTPOBOXKIAET MOSICHEHUSIMH.
4 0amna — OTBETHI JaHBI HA BCE MOCTaBJIEHHbBIE BONPOCHI. € MOsicHeHUsIMU. CBOOOIHO OpUEH-
THUPYETCS B TEME.

3.5. JIabopaTopHbie padoThI
3.5.1. B paboueii mporpamme MpoX0oxkKIeHHUS TUCIUATUTMHBI TPEIYCMOTPEHO BhimoHeHue 10
nabopaTopHbIX padoT . [IpuMepsl 1abopaTOpPHBIX PabOT MpEeACTaBIEHBI HIKE

JlaboparopHasi pabora Ne 1. KauecTBeHHbIe peakuyyu HA KATHOHbI M AHHMOHbI OMOTeH-
HBIX 2JIEMEHTOB. S- 3JIeMEeHTBI.

OnbIT Ne 1. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA MEPOKCH/IA BOAOPOAA.
B npo6upky nomermator 6-8 kanens pactBopa nepmanranara kanust KMnOg u 2-3 karm aByx-
HopMmainbHOTO 2H pactBopa cepHoit kucinotel HySO, . 3atem nobaBpre 3-4 xarum 10% pactBopa



nepokcuga sogopona H»O;. Kak m3MeHnTcs 1BET pacTBopa, 3amucarh B xKypHane. CocTaBUTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOE YPABHEHUE TAHHON peaKIUH.

OnbIT Ne 2. I'mapoJm3 kapOoHaTa HATPHUS.

B npo6upky nomemarot 8-10 kamenb auctui. Boabl u 1 kKammo ¢eHon-pranenHa, 3aTeM MHK-
porrmnareneM J00aBIAI0T HeCKOIbKO KpuctauiukoB Na,COs, pa3MeninBaroT.

OTMETHTh B KaKOH IIBET OKpacuTcs pactBop (eHon-pranenna. 3anucath ypaBHECHHE THIPOIH3a
KapOoHaTa HATPHUS B MOHHOM U MOJICKYJISIPHOM BH/IC.

Oupit Ne 3. O6napy:kenue karuona K*
I'ekcanutpokobanstar /III/ Hatpus - Naz[Co(NO2)s] B cimabokuciaoi u HEUTpaIbHOR cpene 00-
pasyet c COJISIMH KaJIust KPUCTATUYCCKU I 0CazIoK K2>Na[Co(NO,)g].

HoHHBIN BUI:
2 K"+ Na" + [Co(NO.)s]* = K:Na[Co(NO-)g] |

B npoOupky BHOCAT 2 Kamjau KOHIEHTPUPOBAHHOrO pacTBopa xjiopuaa kanusg KC1 u 2 xamm
CBEXKEIPUTOTOBICHHOr0 KoHUeHTpupoBaHHOro pactBopa Nas[Co(NO;)s]. Brimagaer ocanok
NaK3[Co(NOy)s]. Eciin ocamok He o0pa3yercsi, TO MOTUPAIOT CTEHKH MPOOUPKH CTEKJISIHHOM Ta-
JIOYKOH. 3amnucatb L[BET oOpa3oBaBuIerocs ocajka.
Hanucath ypaBHEeHHE peakiy B MOJIEKYJISIpHON (opMe.

OnbiT Ne 4. O0Hapy:keHue KaT]/IOHaMg+2

A) Enxue meno4n BeICISIOT U3 pacTBOPA CoJieil MarHus Oenblit aM(OpHBIi 0caoK THAPOKCH A
Mg (OH), . Uonnslit BuA: I\/Ig2+ +20H = Mg (OH);|

B npoGupky BHOCAT 4 Karum pactBopa xjiopuna marausi MgCl, m 2-3 karum pactBopa ruipo-
kcuga Hatpus NaOH, npoucxoaut BbimajgeHue ocaaka. OTMETUTh LIBET OcajKa. 3alucarb
YpaBHEHHUE PEAKIMH B MOJIEKYJISIPHOM (opMe.

B) I'mnpodocdar natpust Na;HPO,  siBiisieTcst xapakTepHBbIM PEaKTUBOM Ha MOHBI MAarHHSL.
B pacTtBOpax copepxamux XJIOpuJ aMMOHUS, B IPUCYTCTBUU aMMHaKa (aMMuadyHO-OydepHas
CMeCh) 00pa3yercss KPUCTALITMYECKHH OCaZoK MarHuii-ammonwmid-pocdar. MoHHBIM Bui:
Mg? + NH," + PO — Mg NH4PO,4|

K 5-6 xammsam pactBopa xjopuaa maraus MgCl, npubaBisioT 2 Kariy XJ0opHIa aMMOHHS
NH,Cl, 3atem 2 kamm pacTBOpa aMMHaka | IO KaIuliM pacTBOp Harpus ruapodocdara
Na,HPO, Brimagaer kpucramanueckuil ocagok. OTMETUTh LBET OCa/ka. 3amnucaTbh ypaBHe-
HUE PEaKluy B MOJIEKYIISIpHOU popme.

OnbiT Ne 5. Peaknus o0Hapy:KeHUsI KATHOHA Ca*?

Oxkcanat ammonust — (NH4)C204 — 00pasyer ¢ COMsIMHU KalbIus MEJIKO-
kpuctanaeckuil ocanok CaC,0O4 MoHHBIN BUA:

Ca’" +C,0,% =CaC,04]|

K 5-6 xamisam pactBopa CaCl, npusute 5-6 kanesnb pactBopa (NHs)C204 peaktuBa. OOpasyert-
csi ocagok. OTMETUTH 1IBET ocajiKa. 3anucaTh ypaBHEHUE PeakIMy B MOJEKYISIpHOU (opMme.

Jladoparopnasi padora Ne 2. KosimuecrBennbiii anajin3. Turpumerpus.
Onpenesienne KapOOHATHOI /BpeMeHHOI/ JKeCTKOCTH BOJIbI

’KectkocTh BOIBI 00YCIOBICHA IPUCYTCTBUEM B HEW COJIEH MarHus M KaJIbIIUs. KECTKOCTh
BOJIbl BBIPAJKAETCA KOJUYECTBOM MHIIJTUAKBUBAJICHTOB MOHOB KaJblMsl U MAarHUs, COJIep KallnX-
cs B | mutpe Boabl. OMH MUJUIMAKBUBAJIEHT >KeCTKOCTH oTBedaeT 20,04 MI/I MOHOB KajbIus
win 12,16 mr/n noHoB Marausi. Msirkast BoJia COAEPKUT < 4 MOIKB/JI. HOHOB KaJbIIHsI U MarHus,
cpenHexecTKast - 4-8 MIKB/II, xKecTKast 8-12 mokB/n1. CymMmmapHOE copepikaHhe pPa3THIHBIX



coJiell Kalbpllis U MarHusi 00yCIaB/IMBAaeT OOIIYIO *KeCTKOCTh BOJbI. OOIIast :KeCTKOCTh BOIBI
nojapasienseTcs Ha KapOOHaTHYI0 W HekapOoHaTHyr0. HekapOoHaTHasi (MOCTOSHHAs) YKECT-
KOCTh BOJIBI CO3JIaCTCSI IPUCYTCTBUEM B HEH XJIOPUIOB U CyNb()ATOB MarHus U KaJbIlHs, a Kap-
OoHaTHas (BpeMEHHas) - COJEPKAHUEM B BOJE THIPOKapOOHATOB ATHX METAJUIOB. Benencreue
TUAPOIIN3a TUAPOKAPOOHATOB BOJ]a UMEET MIEIOYHYIO0 PEAKIUI0, T0OITOMY MOXKET OBITh OTTUTPO-
BaHa KHCJIOTOW B MPHUCYTCTBUU OJHOTO M3 KHCIOTHO-OCHOBHBIX WHJIUKATOPOB (METOJ alWiIu-
METPHH ).

Xom paboThI:

1) Hanumiute ypaBHEHHS peakiiy MHIPOJIN3a THIPOKapOOHATOB U UX
B3aUMOJICUCTBHUS C KUCIIOTOM.

1) Cobepute yCcTaHOBKY Ul TATPOBAHHUS BOJIbI XJIOPOBOIOPOIHOM KUCIOTOM.

2)  Tlunetkoii Ha 100 MJI IOMECTUTE MCCIEAYEMYIO BOJIY B KOHHYECKYIO KOJIOY, 100aBb-
T€ K HCClIeAyeMOol Boje 2-3 Kalim METHJIOBOTO opaHkeBoro. Ilpu nHanuuum O6ukapOoHa-
TOB JKMJIKOCTb OKPACHUTCS B XKEJThIH L(BET.

3)  OTTuTpyiiTe NPUTOTOBJICHHYIO NMPOOY PAaCTBOPOM COJISIHOW KHCIIOTHI JIO0 IMepexoja
KeJITON OKpAacKu MHJMKATOpa B OpaH)KeBYyl0. TUTpOBaHUE BBINOJIHUTE HE MEHEE TpeX pa3 JIo
MOJIyYEHUs 3HaYCHUH, OTiInYaromuxcs He oosee, ueM Ha 0.1 mi1.

4)  Paccunraiite cpegHee 00beMa XJIOPOBOJIOPOAHON KUCIOTHI, 3aTPAYCHHOTO Ha TUTPO-
V, +V, +V,

3
5) PaccuwuraiiTe KapOOHATHYIO KECTKOCTh BOBI (MMOJIB/J):

X = CDK(HCI)-\>/(HCI)-1000

H,0

6) Ilonb3ysick Tabmuueil kaaccuUKaUK BOIBI 110 KECTKOCTH, CAENaiiTe BHIBOA, K Ka-
KO TpyIIIe OTHOCHTCS HCCIIeAyeMasi BOJA.
7) 3anummuTe MoJydeHHbIC PE3yNbTAaThl B TAOIHIY:
Ta6auua 4.1. Pe3ynabrathl TUTpOBaHUS PoOBI BObI pacTBopoM HCI

BaHUE: V& =

3.5.2. MeTogu4eckue MaTepuaJbl
B xone BoimonHeHus 1a00paTOpHBIX paboT ciieayeT Y€TKO CIe0BaTh METOUKE BBITIONHE-
HUS U CTPOTO COONIOZaTh TEXHUKY Oe3omacHOCTU. [1o uToram BHITTOJIHEHHOW paOOThl OPOpMITS-
eTcs OTYET.
Odopmiienue J1aDOPaTOPHOI U MPAKTHYECKOI PadoThI

[IpaBunbHO oopmiieHHas 1abopaTopHas paboTa JOHKHBI COAepKaTh B ce0e pa3/ienbl:
e Haszpanue paboTbl

O6opynoBanue.

[ens paboTHI.

X0 BBITIOJTHEHUS PAOOTHI.

PesynbTarsl HaOMIOA€HUI U BBIYMCICHUH B BHIE€ TaOIULL.

YpaBHEHHS] XUMUYECKUX PeakIuil (Ipy HEOOXOAUMOCTH).

BriBoj (HOTKEH COOTBETCTBOBATH LIETTU Pa0dOTHI).

Kpurtepun onenuBanns 1a00paToOpHOil M NPAKTHYECKOH padoThI
e OuneHka «OTIIMYHO)» CTaBUTCSI, ECIIH:
a) paboTa BHINOJIHEHA [TOJTHO, MPAaBHIBHO, 0€3 CYIIECTBEHHBIX OIHUOOK, C/IENaHbl BEIBOJIBI;



0) PKCIIEPUMEHT OCYIIECTBJICH 10 IJIaHy C yYeTOM TEeXHHUKU 0€30MacHOCTH U MpaBUI paboTHI C Be-
IIECTBAaMH U TIPHOOpaMH;

B) UMEIOTCS OpraHU3alMOHHbIC HABBIKU (TIOAIEP)KUBACTCS] YUCTOTA PAbOYEro MeCTa U MOPs/I0K Ha
CTOJI€, SKOHOMHO UCIOJIB3YIOTCSI PEaKTHBEI).

e  OuneHkKa «XOpOILIO» CTABUTCS, E€CIIH !

a) pa0boTa BBIIIOJHEHA MIPABUIIBHO, 0€3 CYIECTBEHHBIX OIIMOOK, C/IC/IaHbl BHIBO/IBL;

0) IOMYCTHMBI: HEMOJHOTA MPOBEACHHUS WM O(QOPMIICHHS SKCIEPHMEHTa, OHA-/(BE HECYIIECT-
BCHHBIC OIIMOKU B MPOBEICHUH MM OQOPMIICHUH SKCIIEPUMEHTA, B IPaBUIIax PabOTHI C Bellle-
CTBaMH U MPUOOPAMH.

e OieHKa «yIOBJIETBOPUTEJIbHO» CTAaBUTCS, €CJIM JOIYIIECHBI OJHA-JBE CYIICCTBCHHbBIC
omMOKK (B XOJZIe IKCIIEPUMEHTa, B OOBACHCHUH, B OGOPMIICHHU PabOTBI, IO TEXHHUKE
Oe3omacHOCTH, B paboTe ¢ BemeCTBAaMH M MpHOOpaMu), KOTOPbIE UCIPABISIOTCS C TIOMO-
IIBIO0 YYUTEIIS.

e OueHka «HEYI0J1eTBOPUTEIbHO» CTABUTCS, €CIH JOMYIICHBl CYIIECTBEHHBIC OIIUOKH (B
XO0JIe IKCIIEPUMEHTA, B O0BSICHEHHH, B 0(OPMICHHUU pabOTHI, IO TEXHHKE 0€30MacCHOCTH,
B paboTe ¢ BemiecTBaMH M MpHOOpaMu), KOTOPbIE HE HCIPABISIOTCSA JaXE IO YKa3aHHIO
YUUTEIS.

Bo Bcex ciyuasx OIEHKa CHWXKaeTcs, eciy OOyJaroumuiics He COONII0Aai MpaBWila TEXHUKH
0€30MacHOCTH.

3.6.01eHOYHBbIE CPEICTBA K IK3aMeHY.
3.6.1.1. Bonpockl, BLIHOCHMbIE Ha IK3aMeH

1. CoBpemeHHas TeOpUs CTPOCHUS aTOMA.

OcHOBHBIE TIOJIO’KEHUS IPOTEKAHUS XUMUYECKUX PEaKLUil C TOUKH 3pEHUs TEPMOMHA-

MUKH.

KauecTBeHHBIN aHAINU3.

[InaneTapHast 1 KBAHTOBO-MEXaHUYECKasi MOJENIb CTPOEHUS aToMa.

[ToHsiTHE PHTATBIINM.

Kaxkue BelecTBa MOTYyT SIBJIATHCSI OKUCIUTENISIMU: [IEPMAHTaHAT KaJIUs, COJISTHAsI KUCIIO-

Ta, IEPEKNUCh BOJOPOA, CEpHast KUCIIOTA.

Bonoponasslii mokasares.

JpoOHbIi U cucTeMaTHYeCKUI aHAIN3.

IToctynatel bopa.

0. 3akon I'ecca.

BausiHue pa3nuuHbIX (GakTOpPOB Ha THIPOIIH3.

12. Konmn4yecTBEHHBII aHAIN3.

13. lucnepcHble CUCTEMBI.

14. KBanTOBBIE UHKCIHA.

15. OcHOBHBIE MOHATHS TEPMOIUHAMHKH.

16. HartmcaTh 1 ypaBHATH METOZOM DJICKTPOHHOTO OaJlaHCa PEaKIIMIO: B3aMMO/ICHCTBHE BO-
JI0poJia ¢ a30TOM.

17. NonHoe paBHOBECHE BOJIBI.

18. O6ue mpuHIUIBI M BU/IbI KOJIMYECTBEHHOT'O aHAJIM3a.

19. BomopomHbIii IOKa3aTelb pacTBOpa paBeH 3, ONPEACTUTh KOHIICHTPAIIUIO HOHOB THAPO-
KCHJIa B pacTBOpE.

20. ®du3uyeckuii CMBICT KBAHTOBBIX YHCENT U UX MU(DPOBBIX 3HAUCHUH.

21. TloHATHE SHTPOMHH.

22. K kakoMy THITY peaKkIiiii OTHOCHTCSI PeaKInsl B3aUMOICHCTBUS MEN C CEPHOI KHCITO-
TOM: HAaIlUCATh €€ U APTyMEHTHPOBATh OTBET.

23. Bujbl ruaponmsa.
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24. I'paBUMETpHUYECKUI METO]] aHAIM3A.

25. Hanucath 1 ypaBHATH METOJIOM AJIEKTPOHHOTO OaaHca peakifio: B3auMOICHCTBUE BO-
J1I0poJia C a30TOM.

26. Onucanue 3JIeKTPOHHON CTPYKTYPbl HAOOPOM KBAaHTOBBIX YHCETI.

27. Dueprus ['nboca.

28. Paccuutath M, OKHCIUTENS M BOCCTAHOBUTENS AJIsl PEAKIMK: [IMHK + a30THAsI KUCIIOTA.

29. Hanmcatps ypaBHEHUS TUAPOIIN3A 110 MIEPBOW CTYICHU: XJIOPUAA Kalus, alleTaTa HaTpusl.
VYka3arb XxapakTep cpeibl.

30. Haiftu Maccy mienouu (KoH), He0OX0UMY0 JUTsl IOTHON HelTpamu3aruu 10r cepHoit
KHUCIIOTBHI.

31. TutpumMeTpuUecKuil aHaIH3.

32. [Tonmumepbl U OJTUTOMEPHI.

33. KommuieMeHTapHOCTb.

34. K xakoMy TUIly peakluid OTHOCUTCS peaKklvs B3aUMOICHCTBHS MEIU C CEPHOM KHCIO-
TOIi: HAIKMCaTh €€ U APTYMEHTUPOBATh OTBET.

35. [punnun [aynu u 3anper [Taymu.

36. [ToHsiTHE CKOPOCTH XMMHUYECKON PEaKIIUH.

37. Oxucnenue u BoccraHoBieHnue. [IpuBectu mpuMepsi.

38. Hanucarp peakuuu ruapoiusa mo nepoii crynenu: KCN, - cynbdara muHKa.

39. [IpaBuiaa KBaHTOBOW MEXaHUKH.

40. ®axTopHl, BIUSAIONIME HA CKOPOCTh XUMUYECKON PEaKIIH.

41. 'maponu3 coiei.

42. YKaxuTe, KaKue BEeIECTBA MOTYT SIBJISTHCS BOCCTAHOBUTEIISIMU: XJIOP MOJIEKYJISIPHBIH,
AHUOH XJIOPa, IEPEKKUCh BOJOPO/Ia, CEpHAs KUCIIOTA.

43. 3aKOH YKBUBAJICHTOB ISl PEATUPYIOIINX BEIECTB.

44, Xumuueckoe U (pa30BOe paBHOBECHE. .

45. IlpuHUMI MUHUMYMa 3HEPTUH U IIpaBwiio XyHAa.

46. 3aKOH JACWCTBYIOIIMX MACC JIJIsl TOMOTEHHBIX PEaKIIHA.

47. Ilopsnok ypaBHuBanust OBP.

48. MeTtoa HeUTpaIu3alui.

49. TToHsITHE O BEICOKOMOJIEKYJISIPHBIX COCMHEHUSX.

50. [IpaBuno KneukoBckoro u noiaydeHue sHepreruyeckoro psjga Kieukosckoro.

51. 3akoH EeHCTBYIOMIMX MaccC JUIsl TE€TEPOr€HHbIX PeaKIuil.

52. YcnoBus 06pa3oBaHUs U paCTBOPEHUS OCaJIKOB.

53. YkaxxnuTe OKUCIIUTENh U BOCCTAHOBUTEIb B PEAKIIUU: B3AaUMOJICHCTBHE Kelle3a C CePHOM
KHCJIOTOM.

54. HanumuTe THIPOIN3, YKAKUTE XapaKTep CPeabl: XJIOPU] HATPUS, XJIOPH]T AMMOHHS.

55. Touka 3KBUBaJICHTHOCTH.

56. OCHOBHBIEC IOHATHUS KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAJIH3a.

3.6.1.2. IIpumepsnl 32/1a4, BLIHOCUMbIX Ha JK3aMeH:
1. Kakoe xomuuecTBO ocajka odpaszyercs mpu B3aumoaeictsuu 100 r Hutpara cepedpa ¢ 50
T COJISTHOM KUCIOTHI?
2.Konnenrpauus HoHOB Bogopoaa B pactBope 10-3 momb/n. PaccuuTaiite rupOoKCHIbHBIN
HOKa3arenb.
3.CKoIbKO JUTPOB BOABI HE0OX0aMMO 100aBuTh K 1,5 1 0,5 H pacTBOpa XJopHaa HaTpus,
yT00BI IONTyunTh 0,1 H pacTBOp.
4.Haiitn maccy menouu (KOH), HEOOXOIUMYIO JUIsl MOJMHOM HelTpanmuzauumu 10 T cepHOi
KHUCIIOTBHI.
5.BbruMcauTh NPOLEHTHYIO KOHIEHTpaluio | H pacTBopa xjopuaa HaTpus (IWIoTHOCTH 1,2
r/MI).



6.CKobKO JTUTPOB BOABI HE0OXoauMo 106aBuTh K 1,5 1 0,5 H pacTBOpa XJIopHaa HaTpus,
yT00BI ONTyunTh 0,1 H pacTBOp.

7.Paccuutarh M3 OKUCIUTENS U BOCCTAHOBUTEIIS I PEAKUMU: [IUHK + a30THAs KUCJIOTA.
8.BomopoaHblii mokazaTtenb pacTBopa paBeH 3, ONpeneiuTbh KOHIEHTPAIMI0O MOHOB THAPO-
KCHJIa B pacTBOpE.

9.0npenenuth 00beM 0,5 H cepHOM KUCIOTHI, HEOOXOIUMBIN sl HeWTpanmu3anuu 150 mi
0,1 1 pactBopa KOH?

10.Haiitu maccy mienouu (KOH), HEOOXOIMMYIO ISl TIOJIHOW HeWTpanu3anuu 10 r cepHOM
KHCJIOTHI.

11.Hanucatp ypaBHEHHS peakuidi TUAPOIU3a cojiel o 1 CTyneHn B MOJICKYJISIPHOM U MOH-
HOM BUjI€: - cynb(aTa anromunus, - K28S.

12. TemmniepaTypHbiii K03 dumeHT peakuuu paBeH 2. Ha ckoibko rpalycoB HEOOXOIUMO
MOBBICHTBH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMU BO3pocia B § pas.

13.0npenenuTs Yucio MOJIEH M YUCIIO MOJIb SKBUBaJIEHTOB: 10 r cepHoii kuciotel, M1 50 r
cynbdara xpoma(lll).

14. Beraucnuts, ckosbko rautepura C3Hs(OH); nyxHO pacTtBoputh B 200 T BOABI, YTOOBI
pactBop 3amep3ai npu — 5°C. Kpruockonudeckasi mocTosiHHasi BoAsl 1,86 rpaj.

15. U3 ckOIbKHUX aTOMOB COCTOUT MOJIEKYJIa HO/Ia B CIUPTOBOM PACTBOPE, €CIIU PacTBOP
6,35 r #ioma B 100 r sTanona kumur npu 78,59°C?

16. Cxonbko rpammoB ritoko3bl CegH120g 66110 pacTBOpeno B 0,511 BOAbI, €cliu TeMIiepaTypa
KHIICHHS ITOTyYEHHOr0 pacTBopa coctasima 102°C?

17. Yemy paBHa Temreparypa 3amep3anusi pactBopa AlCl; ¢ MossipHO# KOHIIEHTpatmeit IK-
BuBajyieHTa 0,3 MOJIB/J, €CIIM €T0 CTeNeHb auccornranuy paHa 60%?

18. B kakoM KOJM4YECTBE BOJBI HAJIO pacTBOPUTH 6,84 T rirroko3bl CgH1206, 4TOOBI HaBITe-
HHeE napa Bojsl, pasHoe 1pu 65°C 250 rlla, cuusuinock g0 248 rlla?

19.HaiiiuTe OTHOCUTENBHYIO MOJISIPHYIO MacCy HEANEKTPOJuTa, eciiu ero 10%-Hblil pacTBop
KUITUT TIPU 100,6°C.

20. CxonbKo BOABI Ha/I0 MPUOABUTH K 2 J1 pacTBOpa caxapa, YTOObl MOHU3UTH €r0 OCMOTH-
4yecKoe JaBiieHue B 3 paza?

21. PaccumnTaiiTe MaccoBYIO JOJIO XJIOpUIa HATPHUS B (PU3UOJIOTHYECKOM PACTBOPE, OCMOTH-
yeckoe JaBienue koroporo npu 25°C cocrasiser 762,7 klla (0=1, p=1r/CM3).

22. HanumuTe ypaBHEHHs peakluii B MOJIEKYJISIPHOM, NIOHHOW M COKpAIIEHHON HOHHOM
dbopmax MeKIy CEpHOIN KUCTOTON U THAPOKCUJIOM KaJTusl.

23. HanumuTe Bce BOBMOKHBIE YPAaBHEHHSI pEaKI[Ui B MOJIEKYJIIPHOM, HOHHOM U COKpa-
HIEHHON HOHHOM popMax MEeXy CIEAYIOIUM KUCIOTaMU U OCHOBAHUSIMH:

NaOH,Mg(OH)z H25031 H3PO4

24. CocTtaBbTe 1O TPU MOJEKYISPHBIX YPABHEHHUI peaKIil, KOTOPBIE BBIPAXKAIOTCA HOHHO —
MOJICKYJISPHBIMU YPaBHEHUSIMU

a) Mg®* + COs* = MgCOs

6) H'+OH =H,0

25. Beraucauts xornenTparumio nonos OH ™ u NH;" 8 0,5 M pactsope NH;OH, ecu koH-
cranTa auccoruanun K = 1,8x 10°.

26. CKOJIBKO IrpaMMOB HOHOB Ba?* conepxutcs B 200 MIT HACHIILIEHHOTO pacTBOpa KapOoHa-
Ta 6apusi, ecnu [1Pg,co3 = 8% 10°°.

27. CocTaBbTe MOJIEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHBIE YPaBHEHUS PEaKIUil B3aUMOICHUCT-
BUSI B pacTBOpax MEXIY:



a) XJIOpUJIOM KOOaJIbTa U CYyJIb(PUIOM KaJIHs;

0)ruIpOCUIMKATOM Kalus U TUAPOKCHIIOM KaJIHsL.

YeMy paBHA KOHIICHTPALIMs KaXKI0TO HOHA B HACHIIIEHHOM pacTBOpe Cyibduaa cepedpa?
28. Kakoe 13 BemecTB: ruipokapOoHaT Kanus, Cyiab(ar KaaMus, TUIPOKCH Oapust Oyaer
B3aMMOJIENCTBOBATh C CEPHOM KUCIOTON? BhIpazure 3TH peakiuu MOJIEKYISIPHbIMU U MOH-
HO-MOJIEKYJISIPHBIMU YPaBHEHUSMU.

29.CocraBbTe MOJIEKYJISIPHBIE YPABHEHMSI PEAKIIMNA, KOTOPBIE BBIPAYKAIOTCS CIIEAYIOIIUMU
MOHHO-MOJICKYJISIPHBIMU YPaBHEHUSAMU:

a) 3Ca®" + 2P0, = Cas(POu)2l;

6) NH;" + OH = NH;OH.

UeMy paBHa pacTBOPUMOCTH CyJb(uaa KaJMusi B MOJIB/JT U T/MOJIb?

30. CocraBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJIIPHBIE YPaBHEHHUS PEaKLUil B3aUMOIEHCT-
BHUS B pacTBOpax MEXy:

a) cyabdar xene3za U HUTpaT CTPOHLIMS,

0) HUTPUT HATPUS U COJISTHASI KUCIIOTA.

31.Yro Ha3bIBaeTCs MOHHBIM Ipou3BeeHueM Bobl? Uemy oHO paBHO? JlaiiTe BBIBOJ BhIpa-
YKEHMs HOHHOT0 ITpou3BeieHus Boibl. Kak BiMseT TeMnepaTypa Ha HOHHOE IIPOU3BE/ICHUE
BOJIBI?

32. CkobKO rpaMMOB THJIPOKCH/JIa HATPUSL HAXOAUTCS B COCTOSIHUU TIOJTHOW JUCCOLMAU B
100 ma pactBOpa, pH koToporo pasen 137

33. Paccuutarh MOJISIpPHYIO KOHIIEHTPALMIO HOHOB BOJIOPO/A U THJIPOKCH/Ia B paCTBOPE TH -
pokcuaa HaTpusi ¢ pH = 12,5.

34. Haiinute BOAOPOAHBIH MTOKa3aTeIb KOHIEHTPUPOBAHHOTO PacTBOPa CUIILHOTO 3JIEKTPO-
auta — 0,205 M HCI.

35. K 150 r 20% pacTtBOpa caxapo3sl 1o0aBuin 45 T r1r0K03bl. PaccunTaiite MaccoBbie 10-
JIM YTJIEBOZOB B HOBOM PacTBOpE.

36. lnsa wevitpanuzanuu 20 mi 0,1 H pacTBopa KUCIOTHI TOTPeOOBaIOCH 6 MJT pacTBoOpa €/1-
Koro HaTpa. OnpeaenuTs HOpMaJIbHYI0 KOHIEHTPALMIO pacTBOpa €KOT0 HaTpa.

37. HopmanwHas xornenrpaius pactsopa KNO3 paBra 0,2 Mois/n. HaliTu mporieHTHYIO
koH1eHTparuio pacrBopa KNO3 u monsipayto korteHTparuio pactBopa KNO; [TnotHOCTS
pacTBOpa NPUHATH paHoil 1 r/mir.

38. Brruncinte MOJISPHYIO U MOJIIPHYIO KOHLIEHTpaLnIo dkBuBaseHTa 20 % pacTBopa XJ1o-
pHIa Kanplus IWIOTHOCTRIO 1,178 1/mit.

39. Yemy paBHa HopMmaibHOCTh 30% pactBopa NaOH motHoctsio 1,328 r/mn? K 1 71 3Toro
pacTBopa npubaBuiIM S J1 BOJbI. BeIurcIuTe MaccoByIo 100 MOJIYYEHHOIO pacTBOpA.

40.K 3 11 10 % pactBopa HNO3 mutotHOCTEIO 1,054 1/™MIT iprbaswimu 5 11 2 % pacTBopa Ton
e KUCJOTHI I0THOCTHIO 1,009 r/mit. BerancianTe MaccoByro J10J10 B MPOLIEHTAX U MOJISAP-
HYIO KOHIIEHTPAIMIO MOJTYyYEHHOTO PacTBOpa, 00beM KOTOPOTO paBeH § JI.

41. Onpenenutb MOJIIPHOCTb, HOPMAJIBHOCTD, MOJISUIBHOCTB U TUTP 4 %

pactBopaFeSO4 06bem koToporo paseH 1,5 i1, uiorHocts 1037 kr/m°

42. CkoJIbKO TpaMMOB pacTBOpa C MacCoBOH J1oJieil cepHoil kKucIoTel 96% Heo6Xx0 1Mo
BJIMTH B | J1 BO/IBI, YTOOBI MOJYYUTh PACTBOP C MACCOBOM

43. Cxonbko miut 0,5 M u 0,1 M pacTBOpoB a30THOM KHCIIOTHI CIAEAYET B3SATh AJI IPUTOTOB-
nenust 1000 m 0,2 M pactBopa.



44. CocTaBUTh JICKTPOHHBIE (POPMYITBI U TIPEACTABUTH TpapruecKu pa3MeieHue JIeKTPO-
HOB 10 KBAHTOBBIM SYEHKaM JUIsl YKa3aHHBIX 2JIEMEHTOB. [IpoaHanu3upyite BO3MOKHOCTH
pa3beIMHEHNUS CIIAPEHHBIX 3JIEKTPOHOB MIPU BO30YKJICHUH aTOMOB C 00pa30BaHHEM-
BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUU C TEOPUEN CIIMH-BAJIEHTHOCTH. YTIIEPOJ, XJIOP.
45.CocraBbTe 3JEKTPOHHBIEC (POPMYJIBI M MIPEJICTABHTE IPpaUUECKU pa3MEIICHUE YIEKTPO-
HOB 110 KBAHTOBBIM SYEHKAM JUJISl YKA3aHHBIX 3JIEMEHTOB. [IpoaHanu3upyite BO3MOKHOCTH
pa3beAMHEHNS CIIAPEHHBIX AJIEKTPOHOB MPH BO30YKIEHUU aTOMOB ¢ 00pa30BaHUEM BAJICHT-
HBIX 3JIEKTPOHOB B COOTBETCTBHH C TEOPUEN CIIMH-BAJIECHTHOCTH.
46. Kakoe KBaHTOBOE YHCIIO OIpeIesieT KOJTUYECTBO OpOUTaseii B JaHHOM MOJAYPOBHE aTo-
ma? YUeMy paBHO uuciio opOuTaieit Ha s-, p-, d— u f— moaypoBHsx?
47 Hanumwure 3HaYSHUS BCEX YETHIPEX KBAHTOBBIX YMCEIN JUIS TPEX JIFOOBIX AIEKTPOHOB Ha
4Ap-noxypoBHE. 3HAUEHUSIMU KaKOT0 KBAaHTOBOI'O YKCJIa pa3InyaloTcs TPU JIEKTPOHA yKa-
3aHHOrO nonypoBH:A? [loueMy MakCUMalIbHOE YUCIIO 3JIEKTPOHOB Ha P-II0lypOBHE paBHO 67
48. IIpeacraBbTe 2JIEKTPOHHBIE CTPYKTYpbI Zn2+; S6+
49. Kak n3MeHsI0TCs CBOMCTBA THIPOKCUIOB 3JIEMEHTOB B IIEpUOAAX U IpyMIax ¢ yBeaude-
HUeM nopsiakoBoro Homepa? [louemy?
50. KakoBa coBpemenHas ¢popmynupoBka [lepuoaudeckoro 3akona? B uem npuuunHa me-
PUOINYECKON 3aBUCMOCTH CBOWMCTB JIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUN OT 3apsia
sJipa aTOMOB?
51. Ilpoananu3upyiiTe N3BMEHEHUS BEJTUYHHBI 3apSJIOB e, PAANyCOB. ATOMOB, JJIEKTPO-
OTPHULIATENILHOCTEN U CTeneHel okuciienus 4 nepuoja. KakoBel 3aKOHOMEPHOCTH 3TUX U3-
MEHEHHUI NpU ABUKEHUU — 110 TPYIIIE CBEPXY BHU3 WIK IO NEPUOY cieBa HarpaBo? Kak
M3MEHSETCS B 3TOM HalpPaBJICHUH METAIUIMYHOCTD 3JIEMEHTOB M XapaKTep UX OKCUIOB U
TUJIPOKCUJIOB?
52. CocraBbTe (HhOpMYIIBI OKCHIOB M TUAPOKCUIOB Maprania. Kak usmMeHsercs KUCIOTHO-
OCHOBHOM M OKHMCIIUTEIbHO-BOCCTAHOBUTENIbHBIN XapaKTep 3TUX coenauHeHut? [loqunnstor-
Csl JIU 9TH COEAMHEHHU 0011el 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB OKCUAOB U THJIPOKCH-
oB?
53. U3 okcumoB Asy03, P20s, GeO,, SO3, Al,03, V205 BeIOepuTE 1Ba OKCHAA ¢ HAUOOJIEE
BBIPAKEHHBIMU KUCJIOTHBIMU CBOMCTBAMU. Y KQKHUTE BAJICHTHBIE DJIEKTPOHBI BEIOPAHHBIX
AJIEMEHTOB.
54. 13 oxcumo BaO, K,0, TiO,, Ca0O, Al,03, MgO, ZnO BeibepuTe Ba OKCHIA ¢ HANOO-
Jiee BBIPAKEHHBIMH OCHOBHBIMU CBOMCTBAMU. Y Ka)KUTE BaJICHTHBIE DJIEKTPOHBI BHIOPAHHBIX
JJIEMEHTOB.
55. IlpuBeauTe COBpeMEHHYIO (POPMYITUPOBKY IMEPUOTUIECKOTO 3akoHa. OOBsICHUTE, TTO-
YyeMy B IEPUOANYECKON CUCTEME AJIEMEHTOB aproH, IOMEIIEHbI COOTBETCTBEHHO MEPE]T
KaJIMeM, XOTs UMEIOT OOJIbIIYI0 aTOMHYI0 Maccy. Kak Ha3bIBatoTCs Mapbl TAaKUX dJI€MEH-
TOB?
56. lns ruapocynbdaTta HaTpUs NOCTPoiTe rpaduuecKyro GopMyIy U yKaKuTe BUIBI XH-
MUYECKOM CBSI3U B MOJIEKYJIE: HOHHAsA, KOBAJICHTHAs, MOJISIPHAs], KOBAJICHTHAsI HEMOJISIPHAS,
KOOPJAMHALIMOHHAs, METAJUIMYECKasi, BOJAOPO/IHAS.
57. TloctpoiiTe rpadguueckyro GopMyTy HUTPUTA aMMOHUS U YKOKUTE BUABI XUMHUYECKON
CBsI3M B 3T0M Mosnekyse. [lokaxuTe, kakue (Kakasi) CBSI3U «PBYTCS» IPHU JUCCOLIMALIUU.



OO0BsicHUTE, YTO TAaKOE 8000p0o0Has c653b? [IpuBeIuTE MPUMEPHI €€ BIUSHUS Ha CBOWCTBA
BCII[CCTBA.

58. YkaxuTte BHIbI XHMHYECKOM CBsI3U B cieaytomux mosiekynax: CH3Br, CaO, J, NH4CI.
KakoBEI OCHOBHEIC CBOMCTBA JJAHHEIX BUAOB cBsa3u? 59. Kakas cBSI3b Ha3bIBAcTCS S- U Ka-
Kass — P-cBsi3pto? Kakas u3 Hux MeHee npouHas? M300pa3ure CTpyKTypHBIE (hOPMYITBI
stana CoHg, aTunena CoHa u anietriiena CoHy. OTMETBTE S- M p-CBS3M HA CTPYKTYPHBIX
CXEMax yIJIeBOJIOPOIOB.

60. Kakue cuibl MEXMOIEKYISIPHOTO B3aMMOACHCTBUS Ha3bIBAOTCS JUIOIb-UIIOILHBIMU
(OpuEeHTAIMOHHBIMH ), UHIYKITMOHHBIMHU U TUCTIEPCUOHHBIMU? OOBSICHUTE MPUPOAY ITHX
cwit. KakoBa npupoa npeo0iaqaronux CUI MeXMOJIEKYJIIPHOTO B3aUMOICHCTBHUS B KaXK-
nom u3 cnenyromux Bemiects: Ho,O, HBr, Ar, Np, NH3?

3.6..2. MeToau4veckue MaTepuaIbl

VYcnoBusi 1 NOPSIIOK MPOBENEHUs 3K3ameHa JaHbl B [lpunokenun Ne 2 K IMOJIOXKEHUIO
I[IBA-07 «O mpoBeAeHUU TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH M MPOMEXYTOYHOM aTTecTaluu
00yJarOIUXCS».
Ha monroroBky oTBera oOydaromieMycsl IpeIoCTaBIseTCs He 0ojee OJHOrO aKaJeMHUYECKOro
yaca. Ha ycTHBIN 0TBEeT 00y4aronierocsi mo BOMpocaM 3K3aMEHAIMOHHOTO OujIeTa OTBOJUTCS HE
6onee 10 MuH, 1 He GoJiee 5 MUHYT Ha OTBETHI Ha JOIMOJHUTENIbHBIE BOIIPOCHI 3K3aMeHaTOpa.

OOy4Jaromuiics, UCIBITHIBAIONININ 3aTPyTHEHUS TP TOJITOTOBKE K OTBETY IO BHIOPaHHO-

My OWJIETY, UIMEET MPaBO IMOJYYUTh BTOPOH OUIIET C COOTBETCTBYIOIIMM IMPOJJICHHEM BpPEMEHU
Ha MO/TOTOBKY.
Otmetka "OTJAMYHO" CTaBUTCS CTYJCHTY JaBLIEMY MOAPOOHBIN OTBET HA 00a TEOPETUUECKUX
BOIIPOCA, & TAKXKE MPABUIILHO PEIIMBIIEMY U TIOJPOOHO OOBSICHUBIIIEMY 3a1aqy.
OtmeTtka "Xopowmo" cTaBUTCS MpU MOJTHOM OTBETE Ha BOMPOCHI IK3aMEHAIMOHHOTO OuiieTa, HO
JIOITYCKAJINCh HEKOTOPBIE HETOYHOCTH B (POPMYIUPOBKAX HIIM HE MOJHOCTHIO OOBSICHEH OTBET, U
pemmBUIEMY 3a4a4y.
OtmeTka "Y10BJIEeTBOPUTENBbHO" CTABUTCS MIPU HEMOJIHOM OTBETE HAa TEOPETUYECKUE BOIIPOCHI
HK3aMEHAIIMOHHOTO OWJIeTa U MOIMBITKE PEIINTh 3a/1ady (WM MPaBUIBHBIN U MOAPOOHBIN OTBET
Ha TEOPETUYECKHE BOMPOCHI, HO OTCYTCTBYET PEIICHUE 3a/1a4uu).

bajibHO-peiTHHIOBasi OLleHKA 3HAHMI 00Y4YalOIIMXCS COCTaBJI€HAa B COOTBETCTBHU C
[IB/I-07 «O mpoBeneHUU TEKYLIEro KOHTPOJSl YCIEBAEMOCTH M NPOMEKYTOUHOM aTTecTalluu

00y4JaroIUXCs .
OueHuBaHMe Pe3yJbTATOB NPOMEKYTOUYHON ATTECTALUM:
Ornenka Kommnuectso 6anios
"HEYIOBJIETBOPUTEIBEHO" 0-23
"'y IOBIETBOPUTEIHHO" 24 - 29
"xoporio" 30-35
"oTIMYHO" 36 -40

Hrorosasi 6a/JIbHO-PEHTHHIOBAsl OLICHKA:
Omnpenensiercs MyTeM CyMMHUPOBaHUs 0aJIOB, MOJYYEHHBIX IO pe3yJabTaTaM TEKYIIero KOHTPO-
JIs1 B ceMecTpe, O0HYCHBIX 0alyioB M 06aJJIOB, MOJYYEHHBIX HA SK3aMEHeE.

Urorosas peditunrosast | TpaguuuoHHas OLIEHKA Orenka (ECTS) I'pananus

OLIEHKA




0-59 HEYIOBIETBOPUTEIHHO F HEYAOBIETBOPUTEIHLHO
60 - 64 YIIOBJIETBOPUTEIIHHO E MOCPEACTBEHHO

65 - 74 D YIOBJIETBOPUTENHHO
75 -84 XOPOILO C XOPOIIO

85 -89 B OYEeHb XOPOIIIO
90 - 100 OTIIMYHO A OTIIMYHO

TpanunrioHHas OlIEHKa BMECTE C HTOTOBOM OaTbHO-PEUTHHTOBOM OIICHKOM BBICTABIISICTCS B 3a-
YETHO-7K3aMEHAIIMOHHYIO BEJIOMOCTb.

Koumponw 3a ycnesaemocmoio obyuarowuxcsa ocyuwecmensemcs ¢ coomgemcmeuu ¢ 11B/]-
07 «O npogedenuu mexkyuje2o KOHMpPOJisl YCNeeaemMocmu U NpOMeHCymoyHou ammecmayuu 00y-
YAIOWUXCAN.




