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1. Ilesb 1 327241 OCBOCHHMS THCHUTIIHHBI

Ilenb10 0OCBOCHHS NUCHUIUIMHBI «XHMHSD) SBIIAETCS MOJYyYCHHE KOMILJICKCA HAyYHBIX 3HAHUHU O
XMMHAYECKHX BEIIECTBaX M MpOIeccax MX IMPeBpaIleHUi ¢ rIyOOKUM MOHMMAaHUEM CYIIHOCTH XH-
MHUYECKUX B3aUMOACHUCTBUM, HMEIOIIUX MECTO B MPUPOJE U ONPEACISAIOIINX XUMHUECKYI0 (popmy
JBHUKECHUSI MATEPUH.

3amaun:

- OCBOEHHE OOIIMX MPECTABICHUNA 0 XMMUYECKUX CUCTEMaX, XMMUYECKON TEpMOJIMHAMUKE
U KUHETUKE, PEaKIIMOHHON CIIOCOOHOCTH BEUIECTB M UX MICHTU(UKAIUH;

- IpUoOpeTeHne TeopeTUYecKoi 0a3bl XUMUUYECKUX 3HAHUM A1 (PyHIaMEHTAIbHBIX UCCIIe-
JIOBaHUH M MPUKIATHOTO aHATM3a KIMMATHYECKUX U3MEHEHUH, MOHUTOPHHTA aTMOC(epsl U pa3BH-
THUS HOBBIX ITOAXO0JIOB K COCTaBJIEHUIO CHHOIITUYECKUX IIPOTHO30B;

- (GopMHpOBaHNE XMMHUYECKOTO MBIIUICHUS IS pa3paboTKu (U3NKO-MATEMATUYECKHX
Mojenell o0mel HUpKyIAnuu arMocdepsl M KiIMMaTa, BKIOYas B3aUMOAEHCTBUE atMochepsl U
OKeaHa, B MX CONOCTABJICHUH C HAOJIIOJCHUSAMHU, aHAIN3E YYBCTBUTEIBHOCTU K Pa3IMYHBIM IPH-
POIHBIM (paKTOpaM;
- M3y4yeHrne (U3NYECKUX M XUMHUYECKHX 3aKOHOMEPHOCTEH Ui OMHCAHHUS MPOIECCOB,
IPOTEKAIOIUX B aTMOC(epe U IIPU €€ B3aUMOAECHCTBUH ¢ 3eMHON ITOBEPXHOCTHIO U OHochepoii;
- 0OyueHme TEOPETUYECKUM U TPAKTUIECKUM OCHOBAM KJIACCUYECKON XUMHUU.

2. Mecto aucunmiinnsl B ctpykrype OOII 6akanaBpuara

Juctunnuna «XuMus» OTHOCUTCS K 00s3aTeNbHBIM JTUCHHUIUIMHAM 0a30Boil yactu Oioka bl.
J1st ocBOGHUSI TaHHOM TUCIUILUIMHBI 00yYarorecs TOJKHbBI OCBOUTH B paMKax 0a30BOT0 CPEIHETO
o0pa3oBaHUs TUCIUIUIMHY «XuMusy. Jucrnurmmaa «XuMus» SBISETCS 0a30BOW JJII OCBOCHHS
muciumuin «dusndeckas xumus», «MonekynsapHas ¢usuka», «AtomHas ¢usznka. Ou3uka aTrom-
HOTO SIIpa U 3JIEMEHTAPHBIX YacTUl, «KBaHTOBAs TEOPUS.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHUs
[Tponiecc u3yyeHHUs AMCUUIUIMHBI HANpaBlieH Ha (OpMUPOBaHUE KOMIETEHIIMHU Ipodeccuo-

HanbHBIX KoMnerenuii [1K-2.

Tabmura 1

Ko n HaumeHo-
BaHue npogeccuo-
HaJILHOH KOMIIETEH-

Kox u sanmenosa-
HUE WHIUKATOpa I0CTH-
KEHHS MPOPECCHOHATb-

Pe3ynbraThl 00y4eHus

887051 HOU KOMIIETEHIINU
OIlK-1 OIIK-1.1 ITpumensier | 3HatTh:
CriocoOeH NpUMEHSTh | OCHOBHBIE 3aKOHBI MaTe- - HOMEHKJIATYPY M XHMHUYECKUE CBOWCTBA OCHOBI
0a30BbIC 3HAHUS B 00- | MATUYECKUX U  €CTe- | eqUHEHUIL;

JacTM  MaTreMmaruye-
CKMX ® (WiM) ecre-
CTBEHHBIX HayK B ce-
pe cBoeil mpogeccuo-
HAJILHOW  JEesTENILHO-
CTH

CTBEHHBIX HAayK JUISI pe-
HIeHUs 3a7a4 mpodeccu-
OHAJILHOU NESITEILHOCTH.

OIIK-1.2 BrigBasger
B3aMMOCBSI3b  OCHOBHBIX
3aKOHOB  €CTECTBEHHBIX
HayK, 00IIHe MOIXO0bI U
KOHIIEITIIHH.

- AIIEKTPOHHOE CTPOEHHE aToMa, 3aBUCHUMOCThH CB
aToMOB, [leproanyeckyro CUCTEMY XHMHUECKUX DJIEMEHTOB |
BEIpakeHHUe [leprnoanyaeckoro 3aKoHa,

— THUIIBI U CIOCOOBI 00PAa30BaHMSI XUMUYECKON CBS3

- OCHOBBI TEPMOXUMUU ¥ XUMUYECKON KUHETUKU;

- CIIOCOOBI BBIPAKCHHS KOHIICHTPAIHA PAaCTBOPOB,
1 HEDJICKTPOJIUTOB;

— XUMHUYECKUN cocTaB aTMochepsr 3emin, oco0e
MIPOIIECCOB B aTMoc(hepe;

- OCHOBHBIE MIPUPOTHBIC U AHTPOIIOTCHHBIE HCTOYHUKH 10
BEIIECTB B aTMOcdepe




Kox u Haumeno-
BaHUe npodeccro-
HAJIbHOH KOMIIETEH-
805054

Kox u sanmenosa-

HUE UHJIUKATOpa 10CTHU-

KEHUS PO ECCUOHATH-
HOU KOMIIETEHIINU

PesynbTarsl 00yueHus

YmerTs:

- COCTaBJISITh YPABHEHUSI XUMHUECKUX PEAKIIUN B C
0 XMMHUYECKOTO COCTMHCHHS,

- COCTaBJISITh YPAaBHEHHS OKHCIIMTEIIbBHO-BOCCTAHC
MBIX KJIACCOB XMMUYECKUX COCIMHCHUIT,

- pPacCUUTHIBATh OCHOBHBIE MTApaMETPhl U3YYaEMBbIX
Bnanets:

- 3aMUChI0 XUMUYECKUX TEPMUHOB, (DOPMYJI, CUMB
HHUI XUMUYECKUX PEAKIINN;

- METOJIaMU XUMHUYECKUX PACUETOB B paMKax pado:

- HaBbIKaMU pabOThI ¢ XUMHUECKOH y4eOHOil, Hay4

- MeToaaMHu PaboThI ¢ JTAOOPATOPHON TEXHHUKOM, (
AKTHMBaMH, HaBbIKAMHU MPOBEJCHUS HECIOKHBIX XHMHYCCKU:
LIEHUSIM TPOPECCUOHANBHBIX 3a/1a4 B 00JIACTH XUMHUHU aTMOC(




4. CTpykTypa u coaep:KaHue THCHHUILINHBI

OO0miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHUIIbI, 144 vaca.

Ounasn ¢opma o0yueHus

O0BLEM THCHUILINHBI

Bcero uacos

O0masi TpyA0éMKOCTh AHCHMILIN-

144
HBI
KonrakTHas paGora o0y4aromux-
¢l ¢ mpenogaBarejeM (Mo BHIAM 56
ayJIMTOPHBIX YYeOHBIX 3aHATHH) -
BCEro:
B TOM YHCJIC!
JICKIIMH 28
MPAKTUYECKUE 3aHATUS 14
1ab0paTOpPHBIE 3aHATHS 14
CamocrosiTe/ibHasA padora 88
(CPC) — Bcero:
B TOM YHCJIC: -
KypcoBasi pabota -
KOHTpPOJIbHAs paboTa -
Bua nmpomMexyTo4HOHl aTTecTanMu 9K3aMeH
(3x3amen)
4.1. Conepxanue pa3iesioB AU CHUILIHHBI
Ounasn ¢opma o0yueHus
Buabl yuyeoHoii DopMbI 3anusaTus B | ®@opmupy-
Pa3nen u rema padoThl, B T.4. | TEKYIero KOH- | AKTHUBHOH | eMble KOM-
Ne AUCHUILTUHBI CaMoOCTOSITeIb- | TPOJisi ycneBa- U UHTep- neTeHInu
n/n o Hasi paboTa cTy- eMOCTH AKTHBHOM
5 JAEHTOB, Yac. popme,
S uac.
S
A S
= | &§| =| &
= 2| BE| &
ARER
) < (=" 8
SIS —
1 4 4 |2 |16 | —TecT; 3 OIIK-1
— TIUCBMEHHBIN
OCHOBHBIE
oTdyer o Jjabo-
XUMHUYECKHE ATODHOH D260
1 | nonsTHsS M patop p
T€ W €ro 3aIlNTa;
3aKOHBI XU-
—  KOHTpOJbHAs
MHUH
paborta (3amaHus
1-2)
2 | CrpoeHue 1 4 2 |2 |18 | —TecT; 1 OIlK-1




atroma u Ile-
puoanyYecKas
cUCTEMa XH-
MHYECKUX
3JICMEHTOB
Oxkucmu- | 1 4 4 |4 |16 | —TtecT; 3 OIIK-1
TEJIBbHO- — ITHMChMEHHBIN
BOCCTaHOBH- oT4eT Mo jabo-
3 | TembHBIE  pe- paTopHoii pabo-
aKIuu T€ M €T0 3alllUTa;
—  KOHTpOJIbHAs
paborta (3amaHus
3)
Xummdeckas | 1 4 - |2 |16 | —Tecr; 1 OIIK-1
4 | B3P u
CTPOCHHE
BEIIIECTBA
CBoiicTBa 1 12 | 4 |4 |22 | —TecT; 7 OIIK-1
pacTBOpOB —  NHUCHMEHHBIN
OTYEeT Mo jaabo-
5 paTopHoOii pabo-
T€ M €T'0 3allluTa;
— KOHTPOJIbHAS
pabora (3amaHus
4,5)
HUTOI'O 28 |14 (14 |88 34

4.2. ConepxaHue pa3/iesioB AU CHUILIHHBI
OcHOBHBIE IOHATHS ¥ 3aKOHLI XHMHUH
XUMHS KakK pas3esl €eCTECTBO3HAHUS, N3YUAIOIINI MPOIECCHl MPEBPALLEHUS BEIIECTB U XUMH-
YeCcKy10 opMy JBUKEHHUS MaTEpPUH.
OCHOBHBIE XUMUYECKHE MMOHATHS: aTOM, MOJIEKYJa, MOJIb, SKBUBAJIEHT, XUMUYECKasi PEaKIIMsl.
OCHOBHBIG 3aKOHBbI XUMHWHU:. 3aKOH ABOFaI[I)O, 3aK0OH COXpaHeHI/Iﬂ MAacCChI, 3aKOH 3KBHBAJICHTOB 1 }lp.

Crpoenne atoma u crpykrypa Ilepuoguueckoii cucrembl xummuueckux djaementos I 1.
MemnpeiieeBa, CTpoeHHue ATOMHBIX f/1ep, PAAMOAKTHBHOCTD

[Teproanuecknii 3aKOH KaK OCHOBAa MEPUOAMYECKON KiIacCH(PHUKAIMK XUMHYECKHUX 3JIEMEH-
ToB. COBpEeMEHHBIE MPEJICTABICHHSI O CTPOEHUH aToMa. KBaHTOBbIE Uncia, UX GU3NUECKUIN CMBICIL.
OHeprus 3JIEKTPOHOB B aroMe. Cxema KBaHTOBAaHHUS SHEPTUH HIEKTPOHOB IO YPOBHSAM U MOJYpPOB-
HaM. [Ipuniun [Taymu. Ipasuia Xynaa u Kineukosckoro. [ToHsTHs 0 (hopmax 371€KTPOHHBIX 001a-
KOB: -, P-, d-, f-a;1eMeHThI, MOHsITHE 00 MEKTPOHHBIX aHaorax. Cesa3p Mexy ctpykrypoit [ICD u
crpoeHreM atoma. PU3MUYECKUl CMBICI HOMEpa IpyMIbl, HOMepa nepuona. llepuoauynocts kuc-
JIOTHO-OCHOBHBIX ¥ OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB M MX COEAVMHEHUM.
[Tonoxenue B IICD rnaBHBIX 31€MeHTOB ruipochepbl, aTMochepsl, OMOTeHHBIX U PaIMOAKTUBHBIX
2eMeHTOB. lleprnoanYHOCTh U3MEPEHUsT aTOMHBIX U MOHHBIX PaJuyCOB, CTEIIEHU OKUCJIEHHS aTo-
MOB JIEMEHTOB. DHEPIus MOHU3ALNHU, YHEPTUS CPOJCTBA K 3JIEKTPOHY, OTHOCUTENbHAS JIEKTPOOT-
PHULIATEIBHOCTD; MX 3aBUCUMOCTB OT IOJI0KeHHUs dnemenTa B [1CD.

OcHOBHBIE KJIACChI HECOPraHUIE€CKMUX BEUIECTB
HonyquHe U CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX COECIUHEHUIA.



XuMuueckasi CB3b

Tumnbl XUMUYECKOH CBsI3M (KOBaJEHTHAs, MOHHAs, BOJOPOJHAs). BajleHTHBIE 3JICKTPOHBHI.
HopmansHOoe ©  BO3OYXKIEHHOE COCTOSSHHE OJCKTPOHOB B aroMe. OHEPreTHYeCKHe W
reOMETPUUYECKUE MapaMeTpbl XUMUYECKON CBSI3U. Teopusi XUMUYECKON CBS3U B METOJE BaJICHTHBIX
ceszeit (MBC). OOMeHHBIN U JTOHOPHO-AKIICITOPHBIN CIOCOOBI 00pa30BaHUs KOBAJICHTHON CBSI3H.
CBOICTBa KOBAJICHTHOM CBs3M (MPOYHOCTD, JUTMHA, HAMPABICHHOCTh, KPAaTHOCTh, HACHIIIIAEMOCTH ).
[ToHsTHE O KOBAJIEHTHOCTH 3JieMeHTa. [loyisipHbIE M HEMONSAPHBIE MOJIEKYJIbL. JIUITOIBHBIA MOMEHT
MOJIEKYJIbI. Teopust THOpUIM3AIMH JICKTPOHHBIX OpOUTaiell U reoMeTpus MoJiekya. Curma- u mu-
cBsi3u. OCHOBHBIE TIOJIOKEHUS METOJla MOJIEKYJSIpHBIX opOutaneir (MMO). Cps3biBaroniue u
paspeixiisironme MO. DHepreTudeckue JuarpaMMbl TOMO- B T€TEPOSACPHBIX MOJICKY (Ha IpuMepe
02, CO, N2, NO). HNonHast cBsI3b Kak IpeAEIbHBIA CiIy4aidl IOJIIPHOW KOBaJEHTHON CBS3U.
CpolicTBa MOHHOW CBsA3U. BomopoaHas CBA3b M aHOMAaJIbHbIE CBOMCTBA BOJbl. CpaBHUTENIbHAsS
YCTOMUYMBOCTbh OCHOBHBIX MPUPOHBIX KOMIOHEHTOB. [lonsipu3aiusi MOJIEKYT U MEXMOJIEKYIISIPHBIC
cBsa3u B3ammojenctBus (Cuabl Ban-nmep-Baanbsca). Kpucrammmueckoe u amopdHOE COCTOSHHE
BEIIECTBA. THIBI KPUCTAUIMUECKUX pEHIETOK (aToMHasi, HWOHHAas, MOJeKyispHas). Kuakoe
COCTOSIHUE BEIleCTBA.

OOmue cBegeHNs 0 PACTBOPAX, CIIOCOOBI BbIPA’KEeHUSI KOHIEHTPALMIA PpacTBOPOB

O61ue cBenenust o pacteopax. JKuakue u TBepable pacTBopbl. PacTBopuMocTh. 3aBUCUMOCTh
pPacTBOPUMOCTH OT MPUPOBI PACTBOPUTEIIS, PACTBOPEHHOIO BEIIECTBA, IABICHUS H TEMIIEPATYPHI.
PactBopumocTs razos. 3akon I'enpu-JlanbToHa.

Bona kak pactBopureinb. CTpoeHne MoieKybl BoAbsl. CTpyKTypa XKUAKON BoAbl U nbaa. [Ipu-
POJIHbIE BOJHBIE PACTBOPBI.

CriocoObl BBIpaXEHHUSI KOHILIGHTpAIMi pacTBOPOB (MOJSpHAs, MOJSUIbHAs, MaccoBas JOJif,
MOJIbHAs JI0JIsl, MOJISIpHAsl KOHLIEHTPAallKs 3KBUBaJIeHTa). MUHepanu3anus U COJIEHOCTh PUPOTHBIX
pPacTBOPOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE peakuumn

OHpe,I[CJ'ICHI/IC CTCIICHU OKUCJICHHOCTH 3JICMCHTA B COCAMHCHUU. OKI/ICJ'II/ITGJ'II/I, BOCCTAHOBHUTC-
JIM, BCIICCTBA, 06na)1afonme OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM JIBOMCTBEHHOCTBIO. CocraBieHue
ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

4.3. IIpakTHyecKne, JadopaTopHbIe 3aHATHS, HX COACPKAHUE

e Ne pas- Dopmu
.| nena N ®opma pyemblie
n/ TemaTuka NPaKTHYECKUX 3aAHATHH
g | Aucuun NpoBeACHUS KOMIIe
JIMHBI TeHUHMH

OcHOBHBIE KJIaCChl HEOPraHUYECKUX CO-
€AMHEHUI U UX HOMEHKJIaTypa. Metoasl
1 1 MOJIy4eHUsl U XuMu4eckue cBorictBa ok- | [Ipaktuueckoe 3anarue | OIIK-1
CHJIOB, KHCJIOT, OCHOBaHHH, amQoTep-
HBIX THIPOKCUIOB U COJICH

OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX CO-

2 |1 . JlaGopatopnas padora | OIIK-1
€IMHEHUH
OCHOBBI aTOMHO-MOJICKYJISIPHOTO y4e-
HHUSL.

3 |1 [Tpaktnyeckoe 3anstue | OIIK-1
OCHOBHBIE CTEXHOMETPUIECKUE 3aKOHBI
XUMUHU

4 |1 OcCHOBHBIC XUMUYECKHE TIOHSITHS 1 3a- [TpakTdeckoe 3aHsTHE. OTIK-1
KOHBI XHMUH KommnbroTepHoe TecTu-




poBaHue 1o pazneny 1
Crpoenue atoma u Ilepuoanueckas cu-
CTeMa XUMUYECKUX JJIEMEHTOB. Xapak-
5 2 TEPUCTUKA XUMHUYECKOTO 2JIEMEHTA Ha [Tpaktnueckoe 3anstue | OIIK-1
OCHOBaHUU €ro nojoxeHus B [lepuonu-
YECKOM CHCTEME XUMUYECKUX IEMEHTOB
IIpakTrHueckoe 3aHsATHE.
OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIE Pe-
6 |3 B— Kommproreproe tectu- | OIIK-1
poBaHueE 1O pazjaeny 3
OKHCTUTENIbHO-BOCCTAHOBUTEIBLHBIE Pe-
7 3 B P Jlaboparopnas pabota OIIK-1
[TpakTryeckoe 3aHsTHE.
Komnerorepnoe tectu-
8 |4 Xumuueckasi CBA3b p OIIK-1
pOBaHME IO pazzenam 2
u4
CrniocoObI BbIpasKEHUs COJIEPKaHUs pac-
9 |5 TBOPEHHOTO BEIIECTBA B pacTBOpE. 3a- [Ipaktuueckoe 3anstue | OIIK-1
KOH DKBHBAJICHTOB B 00bEMHOM aHaJIN3e
OO61ue cBoiicTBa pacTBOPOB.
10 |5 p p Jlaboparopuas pabora | OIIK-1
PacTBOpBI 271€KTPOIUTOB
PacTBOpBI 371€KTPOIUTOB.
11 |5 Pbl 37ICKTP ITpakTnueckoe 3ansatue | OIIK-1
Bopopoansiil nokasarens
12 |5 I'uaponus conent ITpaktnueckoe 3ansitue | OIIK-1
13 |5 ['unponus coneit Jlaboparopnas pabora | OITK-1
14 | 1-5 HToroBast KOHTpoIIbHAs paboTa KonTponbnas pabora OI1K-1

5. YueOHO-MeTOAMYECKOEe O0ecleYeHHe CaMOCTOATEIbHON PadoThl CTYAEHTOB H OLCHOY-
Hble CPe/ICTBA VISl TEKYLIero KOHTPOJIsl YCIIeBaeMOCTH, IPOMEKYTOYHOH aTTecTALMHU 110 UTO-
raM OCBOCHHS TUCHHUIIHHBI

5.1. Tekyuuii KOHTPOJIb

[TucbMeHHBIE OTYETHI IO Ja00paTOPHBIM paboTaM U X 3amuTa. - KoHTponbHas paboTa.

OO0pa3ubl KOHTPOJIbHBIX 321aHUH TeKYLero KOHTPOJIs

KonTtpoabnas padora

Bapmuanr 11.

CocTaBbTe MOJIEKYJISIDHBIE YPaBHEHUS XUMHYECKHX pEaKLUi, MO3BOJIAIOIINX OCYIIECTBUTH
npespatienus no cxeme: ruapokcus Meau(ll) — uurpar rugpoxkcomenu(ll) — nurpar menu(Ill) —
ruapokcua meau(Il) — oxcua menu(Il) — xmopun meau(Il).

2. BpluncnuTe Maccy COJSIHOM KHCIIOTBI, KOTOpas M3pacxojyeTcs Ha B3aumogzeicteue ¢ 0,8
MOJIb SKBUBAJIEHTOB 1IMHKA.

3. Kakue u3 mepedynciaeHHbIX HUXKE COJIeH MOJIBEpraroTcs TMAPOIN3Y B BOJHOM pPAcTBOpE: a)
Hutpat xpoma(lll); 0) cynbpua Hatpus; B) xjopua 6apus; 1) xiaopua onosa(ll)? Hanummure ypas-
HEHMsI COOTBETCTBYIOLIMX PEAKLUH B HOHHOW M MOJIEKYJSPHOH (hopMax M yKakKUTe PEaKIMIO Cpe-
JIbI BOJTHOTO PacTBOPA KaX10W U3 3THUX COJIEH.

4. O6pasyercst nu ocanok cyiabpara ceunia(ll) npu 25°C, ecnu k 0,1H. pacTBOpYy HHUTpara
ceuHua(ll) no6aButs paBHbIt 00beM 0,4H. pacTBopa cyibdaTa HATPHUS?

5.2. MeToanuyeckue yKa3aHusi 10 OPraHU3alMi CAMOCTOSATEIbHOI padoThl

B y4ueOHOM mporiecce BBIACTSIOT JBA BUA CAMOCTOSTEIBHOU pabOThI: ayIUTOPHYIO U BHEAYU-
TOPHYI0. AYIUTOpHAs CaMOCTOSITENIbHAsI pa00Ta BBIMOJTHAETCA Ha y4eOHBIX 3aHATHSAX IOJ HETO-
CPEICTBEHHBIM PYKOBOJCTBOM IPENOAABATENs U MO €ro 3aJaHuio. BHeayuTopHas caMOCTOSITENb-
Hasi paboTa BBIMOJIHAETCS CTYAEHTOM I10 3aJIaHUIO MpernoiaBareisi, Ho 0e3 ero HermocpeACTBEHHOTO



yuactus. [lo qucrumuinbae «XuMus» IpeycMOTPEHbI CIeyIoIIe BUIbl BHEAY TUTOPHOM CaMOCTO-
ATENbHOW Pa0OTHI: UTEHHE M KOHCIIEKTHPOBAaHUE TEKCTa (y4eOHMKA, JOTOIHUTEIBHOW JUTEpaATY-
pbl), paboTa co crpaBOYHUKAMHU, paboTa ¢ KOHCIIEKTOM JIEKIIHi, COCTaBlIeHHUE TaOIUI] AJIsl CUCTeMa-
TU3aIMKM y4eOHOro MaTepHala, OTBEThl Ha KOHTPOJIBHBIE BOIPOCHI, TECTUPOBAHKE, PEIICHUE 3a/1a4
U yIpaXHEHUH 1o 00pa3ily, pelieHre BapuaTUBHBIX 3a/1a4, MOATOTOBKA OTYETOB MO JaOOpaTOPHBIM
paboram. CamocTosTeNIbHAs pab0Ta MOXKET OCYIIECTBISATHCS MHIUBUAYAIBHO WX TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT YPOBHSI CIIO)KHOCTH U YPOBHSI yMEHHM CTy1eHTOB. KOHTpOIbpe3ynpTaToB
BHEAYJAUTOPHOW CaMOCTOSITETIbHON pabOThI CTYIEHTOB NMPOXOJUT B MHUCbMEHHOW, YCTHOW MIIM Te-
CTOBOM (opme.

Bonpocs! u 3a1anus 1Jis1 camonpoBepku (pasaen 1)

1. Beiuucnure abCOMIOTHYIO MacCy MOJIEKYJIbl CEPHON KUCIIOTHI B TPaMMaXx.

2. Yto Takoe skBuBaJieHT? Kak MOXXHO BBIYMCIIUTH SKBHBAJCHTHOE KOJMYECTBO BEIIECTBA,
SKBUBAJICHTHYIO MacCy U 3KBUBAJICHTHBIN 00beM?

3. BolunciuTe SKBUBAJICHTHYIO Maccy xsopa B cienyronmx coenunenusx: CuCly, NaClO,
LIClOz, Ca(CI03)2, KC|O4, C|205.

4. Beruncnute sKBUBaJICHTHYIO Maccy ruapokcuna xpoma(lll) B peakiuu o6pasoBanus xjo-
puaa quruapokcoxpoma(lll). CocraBpre ypaBHEHHE COOTBETCTBYIOIIEH PEaKIIHH.

5. Ha ocHoBaHuMM KakuxX (DYHIaMEHTAIBHBIX 3aKOHOB XHMHH BBITIOJIHSIOTCS PacueThl TI0
ypaBHEHUAM XuUMHUeckux peakumii? [IpuBeanure ux GopmynupoBKy.

6. CKOJIBKO TpaMMOB OKCH/Ia AIIOMHUHHUSI 00pazyercs NpU OKHCICHUU ATIOMUHHS MacCOi
0,54 r? Kakoit 06beM Kuciopo/ia B mepecuere Ha HOpMajibHbIEe YCIIOBUS U3PACXOyeTcsi B 3TOM pe-
aKIuu?

7. Kakoit o6bem oxcuaa a3ota(ll) B mepecuere Ha HOpManbHBIE YCIOBUS 00pa3yeTcs B pe-
3yJbTaTe B3aUMOICUCTBUS 36:10% MOJIEKYJI a30Ta C KHCIOPOI0M?

8. B pactBop, comepxamuii 22,4 r cynsdpara meau(ll), Buecnu 7,8 r nunka. Paccuuraiite
Maccy MeIH, KOTOpast BBIICIHUTCS IIPU 3TOM U3 PacTBOpa.

Bomnpocsk! u 3a1aHusi 1Jisi caMonpoBepKku (pa3aen 2)

1. Kak ompenenuts 3apsn sapa aToMa 3JEMEHTa, a TakKe YHUCIO MPOTOHOB, HEHTPOHOB U
AJIEKTPOHOB B COCTaBE aToOMa, UCXOJS U3 MOJIOKEHU eMeHTa B [leproauueckoil cucreMe XUMHU-
YECKUX 3JIEMEHTOB?

2. Y aTOMOB KaKoro XMUMHYECKOTO 3JIEMEHTA HAYWHAET 3aroJHATHCS MmoaypoBeHb 4d? V ka-
KOT'O 3JIEMEHTA 3aBEPILAETCs 3aM0JIHEHUE 3TOTO O yPOBHSI?

3. Y aTOMOB Kakoro XMMHUYECKOT0O 3JIEMEHTa HaunHAEeT 3alloJHAThCS oAypoBeHs 4f? ¥V kako-
IO AJIEMEHTA 3aBEPIIAETCS 3aM0JHEHNE ITOr0 MOTypOBHS?

4. K xakoMy MepHojy, KakuM TPYIIe U MOATPYIIe OTHOCUTCS XUMHYECKHU JIEMEHT celeH?
HazoBute uncio BaJleHTHBIX 3JEKTPOHOB B aToMe cephl. lIpenctaBureneM Kakoro 31€KTPOHHOTO
ceMelcTBa SBIIAETCS JaHHBIN 3neMeHT? M300pa3uTe MOJMHYI 3JIEKTPOHHYI0 KOH(UTYpaluio HOHA
S% B OCHOBHOM 3JIEKTPOHHOM COCTOSTHUH.

5. HazoBuTe r71aBHYI0 OPUYHHY NEPUOJUYHOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3y-
€MBIX MU COCIUHEHUMN.

6. Uto Takoe Oonblive ¥ Maible nepuoab! [lepronndyeckoil CUCTEMbl XUMHUYECKUX DIIEMEH-
ToB? KakoBbl 0COOEHHOCTH UX MOCTPOEHUsI? ATOMaMU 3JIEMEHTOB KaKUX 3JIEKTPOHHBIX CEMENCTB
OHH 00pa3oBaHbI?

7. OxapakTepu3yiTe MepruoIUIHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB JJIEMEHTOB U MX COEIH-
HEHMI Ha MpUMepe 3JIEMEHTOB TpeThero nepuoaa u rpymnmnsl A Ilepuonuueckoil cucreMbl XUMH-
YECKUX 3JIEMEHTOB.

8. OxapakrepusyiTe NMEPHUOAUYHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEH-
TOB M UX COEJIMHEHUN Ha MpHUMepe 3JIeMeHTOB BToporo nepuoia u rpymmsl VIIA Tlepuonnyeckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

Bonpocek! u 3a1anusi 1Jisi camonpoBepku (pa3aena 3)



1. CocraBpre hopmynbr okcuaos xene3a(lll), aukensa(ll), cenena(V1), crponmus, 6opa. Yka-
KUTE XapaKTep KUCIOTHO-OCHOBHBIX CBOMCTB Ka)I0TO U3 OKCHJIOB.

2. CoctaBbTe (POpPMYIIBI KUCIOT, AaHTHAPUAAMH KOTOPBIX SBISIOTCS: OKCHJ MbllIbsika(V), ok-
cun xpoma(VI), okeun azorta(lll), okcua mapranna(VIl), oxcun xmopa(l). HazoBute 3TH KUCTOTHL.

3. Hdaiite o011yI0 XapaKTEePUCTUKY XUMUYECKUX CBOMCTB aM(POTEPHBIX TUAPOKCUIOB.

4. Yro Takoe peakuuu HeuTpanuzauun? K xkakoMy TUIy XUMHUYECKUX B3aUMOAECUCTBUN OHU
OoTHOCATCS? UTO Takoe peakiui HEMOJIHOW HEUTpaIn3auu?

5. CocTaBbTe ypaBHEHHS PEAKIIUN MEXKIY CICIYIOIIMMH BEUICCTBAMH W HA30BUTE MPOTYKTHI
peakuwmii: okcun xmopa(VIl) u Boga; cynedar sucmyta(lll) u cynedun ammonust; Xaopua KaaMus 1
TUAPOKCHUJ HATPHS; TepPMaHUeBask KUCIOTa U THIPOKCH]T KalUsl; THIPOKCH]I IMHKA U THAPOKCHUJT PY-
ounus.

6. CocTaBbTe ypaBHEHUS] XMMHYECKHUX PEAKIHH, MO3BOJSIONINX OCYIIECTBUTH MPEBPAIICHHUS
no cxeme: ruapokcun meau(Il) — wurpar ruppokcomenu(ll) — murpar meau(Il) — ruapokcua
meau(Il) — oxcun meau(Il) — xnopua menu(Il).

7. CocTaBbTe ypaBHEHHUS! XMMHUYECKHUX PEAKIH, MO3BOJSIOUINX OCYIIECTBUTH IMPEBPAICHUS
0 CXeMe: CyIb(HI HATPUSI — CEPOBOAOPOIHAS KUCIOTa — THAPOCYIb(HI TUTUS — CYIb(U JIH-
THSI — CEPOBOJOPOAHAs KucioTa — cyabdu ceunma(ll).

8. CocTaBbTe ypaBHEHUS] XMMHYCCKHX PEAKIIHH, MMO3BOJISIONINX OCYIICCTBUTH NMPEBPAIICHHUS
M0 CXEeM€: OKCHUJ] aJllOMUHUS — CyNIb(}aT alfoMUHUS — CyIb(GaT TUAPOKCOATIOMUHUS — CYIb(aT
JUTHIPOKCOTFOMUHUS — THAPOKCHUJ ATIOMUHUS — TETPArHIPOKCOATIOMIUHAT HATPUSI.

Bonpocel u 3axanus 1Js1 camonpoBepku (pasaed 4)

1. N300pa3ute mMexaHu3M 0Opa3oBaHUS KOBAJIEHTHOM MOJSPHON cBA3M B Mojekynax HBr,
H2S ¢ momomipio 3JIeKTpOHHO-TpahUUECKUX, 3JIEKTPOHHBIX M CTPYKTYpPHBIX (opmyn. Psmom co
CXEMaMHU YKa)KMTE: a) YUCJIO HECIAPEHHBIX 3JIEKTPOHOB Ka)XJ0r0 aToMa; 0) YMCIIO IEKTPOHOB Ha
BHEIIIHEM YPOBHE KaXJIOTO aTOMa; B) B CTOPOHY KaKOTO aTroMa CMEIIAl0TCs OOIIMEe JIEKTPOHHBIE
napbl. OTBET MOSICHUTE.

2. Tlokaxure oOpa3oBaHHE MOHHOM CBsi3u Mexay atomMamu Na u S. OOBSICHUTE MEXaHU3M
oOpa3oBaHus cBsi3u. OTBETbTE HAa BOMPOCHI:

a) CKOJIbKO aTOMOB HaTpHUsl HEOOXOIMMO B3SThb Uil 00pa30BaHUS MOHHOM CBSI3U MEXAY HUM U
cepoii? [Touemy?

0) KOHpUTrypalHIo KaKoro 0J1aropoJHOro ra3a NpuHUMAaeT UOH HaTpHs?

B) KOH(QUTYpallMI0 KaKoro 0J1aropoJHOro ra3a NpuHUMAaeT HOH cephl?

3. Iokaxxute oOpa3oBaHMe MOHHOU cBA3M Mexay atomamu Na u N. OObsiCHUTE MEXaHU3M
oOpa3zoBanus cBs3u. [locie BhIMONIHEHUS JAaHHOTO 3aJJaHKs] OTBETHTE HAa BOIIPOCHI:

a) CKOJIbKO aTOMOB HaTpHUsl HEOOXOIMMO B3STh Uil 00pa30BaHUSI MOHHOM CBSI3U MEXAY HUM U
azorom? [louemy?

0) KOHpUTrypalHIo KaKoro 06JaropoIHOro ra3a NpUHUMAeT HOH HATpHs?

B) KOHQUTYpallKIO0 KaKoro 0JaropoJAHOro ra3a NpuHUMAeT HOH a30Ta’?

4. M300pa3ure cXxeMbl CTPOEHUS CIEAYIOIIUX HOHOB: Mg+2; 0% Ca'; F. 3anummre st HAX
COKpAIlleHHBIE DJIEKTPOHHBIE (POPMYINBI M YKaXKHTE, KOHPHUTYpalnusM KaKux OJaropojJHBIX Ta30B
COOTBETCTBYIOT KOH(UTYpaluu JaHHBIX HOHOB. CocTaBbTe (hOPMYJIbI BCEX BO3MOXKHBIX COETUHE-
HUI, KOTOpBIE MOTYT OBITh 00pa30BaHbI JTAHHBIMHA HOHAMH.

5. C mo3unumii Merona BajeHTHbIX cBs3eil (BC) mokaxurte oOpasoBanue monekynsl BHj. Ka-
KHe OpOWTaIu COSAUHSIONINXCS aTOMOB y4acTBYIOT B 0Opa3oBaHHMM O-CBs3ei? Kakwe um CKOJIBKO
CBsA3el coxepxuT Moiekyna? KakoBa mpocTpaHCTBEHHas CTpYKTypa MoJjekynsl? KakoB Twm ru-
OpuaM3aliy LIEHTPAJIBLHOTO aToMa B YKa3aHHOM CoeIuHeHHH (eciau ecTh)? OTMeTbTe MOJSPHOCTh
CBS3€H U MOJIIPHOCTH MOJIEKYJIBI B IIEJTOM.

Bonpocek! u 3a1anusi IJisi camonpoBepku (pa3aen 4)
1. JlaiiTe onpeneneHue MOHATHI «pacTBOP», «PACTBOPUTEIbY, «PACTBOPEHHOE BEILIECTBOY.
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2. Jlaiite ornpeneneHue MOHATHIO «KOHIEHTpalus». BoiBequTe ypaBHEHUS CBS3H, MO3BOJISIO-
M€ MEPEXOAUTh OT OJHOTO CII0C00a BBIPAKEHUS KOHIICHTPAIUH K IPYTOMY.

3. Ompenenute MOJBHYIO JIOJIO0 PACTBOPEHHOTO BEIIECTBA, a TAKXKE MOJIIPHOCTb, HOPMallb-
HOCTb ¥ MOJISLTBHOCTE 16%-Horo (1mo macce) pactBopa oprodochoproit kucioTsl. [ImoTHOCTH pac-
TBOpa paBHa 1,088 r/mur.

4. Ompenenute Maccy ocajaka, KOTopblii obpasyercs npu godasiennu k 100ma 0,1H. pacTBo-
pa Ba(NOg3), 200m1 0,1M pactBopa K2SO4.

Bonpocs! 1 3a1aHus 1J1si caMONpoBepKu (pasaen 5)

1. B kakux ciaydasx ¥ B KaKOM HAIlpaBJIEHHMM pEaklMX OOMEHa B PacTBOpax 3JEKTPOJIUTOB
MOTYT MPOTEKATh MPAKTUIECKU HEOOpATHUMO?

2. Hanumure 1o JBa pa3HbIX MOJIEKYJSPHBIX YPAaBHEHUS K KaXJI0MY U3 COKpPAIEHHBIX MOH-
HO-MOJICKYJISIPHBIX YPaBHEHUIA:

1) CO3” + 2H" — CO, + H,0 3) Cu** + OH — Cu(OH),

2) Zn** + S — ZnS 4) H" + OH — H,0

3. 3anuumuTe B MOJIEKYJISIPHOHM, MOJIHOM M COKpAIEHHOW HMOHHO-MOJIEKYIIpHOU (opmax
YpaBHEHHUS peakluid MeXAy ClIeyIoUIMMH BelecTBaMu: a) ruapokcu Hukess(ll) u cepuas kucio-
ta; 0) HuTpat kobansTa(ll) M THAPOKCH Kalus; B) CUJIMKAT HATPUS U a30THAsI KUCJIOTA; T') OKCHU
MarHusi U cepHasi kucinora; 1) cynbdart xemneza(ll) u cynspun Harpus; e) ruapokeun xpoma(lll) u
THJIPOKCU] HATPUs; 5K) XJIOPUJ AMMOHMS U TUAPOKCHT JINTHSL.

Bomnpochl 1 3a1aHus Uisi caMonpoBepKH (pa3xen 6)

1. Ecniu MeHbIe CTPYXKKHU OIYCTUTh B KOHIIEHTPUPOBAHHYIO a30THYIO KHCIIOTY, HAOII0AaeTCs
BblJIeJIeHUE raza Oyporo 1Bera. OObACHUTE NMPUUUHBI U CYIIHOCTh 3TOM XMMHUYECKOW pEaKIHH.
Hanummre ypaBHeHHE peakliiy U PACCMOTPHUTE €T0 C TO3UIUN OKHCICHHUS-BOCCTAaHOBJICHUSI.

2. 3aKOHYMTE ypaBHEHMs BO3MOKHBIX peakLuil (C COCTAaBIEHUEM YpPaBHEHUH 3JIEKTPOHHOIO
OanaHca), 00BSCHUTE UX IPUYUHBI U CYIIHOCTH!

1) SO, + H,S —

2)H,S+S —

3) Zn + HZSO4 (pas6.) —

4) Zn + H3S04 (xom)—

5) Cu+ HZSO4 (pas6.)

6) Cu + H,S0O4 (xoHII0)
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3. V3BecTHO, YTO MapraHel B CTENEHN OKHUCIICHUsSI +7 00JaaeT CUIbHBIMU OKHCIUTETHHBIMA

CBOMCTBAaMH, MPU 3TOM €r0 CTENEeHb BOCCTAHOBIIEHUS 3aBHCHUT OT TOTO, B KaKOM cpejie MPOTEeKaeT
peaKus — KUCIOW, HEUTPAIIbHOM MIIU IIEJIOYHOM.

3aKOHYHUTE ypaBHEHUSI BO3MOXKHBIX PEAKIIMil (C COCTABIEHUEM YPAaBHEHHI AJIEKTPOHHOIrO Oa-

J'IaHCEl), OOBSACHUTE UX IMPUYXUHBI U CYIHOCTD:

1) KMnO, + K»,SO3 + H,SO, —
2) KMnO,; + K,SO3+ H,O —

3) KMnO, + K;SO; + KOH —
4) KMnO,4 + Na,SO4 + H,SO, —
5) KMnO,4 + NaNO, + H,0 —
6) KMnQO,4 + NaNO3 + KOH —

5.3. [IpoMeKyTOUHBIH KOHTPOJIb: YK3aMEH

5.3.1. IIpoBenenue IK3aMeHa
K sKk3aMeHy JOIyCKarTCS CTYJICHTBI, YCIICUTHO BBIMOJIHUBIIME BCE 33JaHUS TEKYIIETO KOH-

Tpons. IIponenypa nmpoBeneHUs 3K3aMeHa BKIIIOYAET YCTHBIH OTBET Ha BOIPOCHI U BBIIOJIHEHHE
IPAaKTUYECKOIo 3aJaHus (pelIeHue pacyeTHOM 3afayu, COCTAaBJIECHHE YPAaBHEHUN XMMHUYECKHUX pe-
aKLUN).

N

N AW

IIpnMepHBIi NepedeHb BOIPOCOB K DK3aMEHY:
XUMHS KaK ecTecTBeHHasi Hayka. OCHOBHbIE XUMHUYECKUE TTOHITHS
Xumudeckue peaknuu. Kimaccuduxarus XuMUIECKIX PEAKIMA 110 YUCITY H COCTAaBYy pearu-
PYIOIIMX BEIIECTB U MPOAYKTOB PEAKIIMHI
Xumudeckui djieMeHT. OTHOCHTEIbHAS aTOMHAs Macca XMMHYSCKOTO dJIeMeHTa. M30TOmEl
KonuuectBo BemectBa. MossipHas Macca
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. 3aKOH COXPAHEHHSI MACChI BEIIECTB
3akoH ABoraapo. CrenctBus u3 3akoHa ABorajipo. OTHOCUTEIbHAS TIJIOTHOCTH ra3a
Oxkcunpl, ux Knaccuukanms. XUMUYECKHE CBONCTBA U MTOJTYYCHUE OKCUIIOB
IMunpoxcunpl, ux knaccudukanusa. KucnoTHele THAPOKCHIIBI (KUCIOPOACOAEepKAIINE KHCIO-
Thl). XMMUYECKHE CBOMCTBA U MOJTYYEHHUE KUCIIOT
OcHOBHBIE TUIPOKCUIBI (OCHOBAHUS ). XUMUYECKUE CBOMCTBA U MOTYYSHHE OCHOBAHUMN

10. AM¢oTtepHbIe THIPOKCUABI. XUMUYECKHE CBOIMCTBA M IMOJydeHHE aM()OTEPHBIX TUIAPOKCH-

J10B

11. Conu, ux kinaccudukanus. XMMHUYECKUE CBOMCTBA U TTOJIYYEHHE OKCHIOB
12. KBaHTOBO-MeXaHHUECKass MOJIeNb CTpOeHUs aroma. KopmycKymspHO-BOJTHOBOH Tyaau3M

JIEKTPOHA

13. AtomHbIe opOUTATH
14. DnexTpoHHas KOHQUTypalus aToMa. DHEPreTUYECKU ypOBEeHb. DHEPreTHYeCcKuil moaypo-

BeHb. [Ipunnun [Taynu. IIpasuio XyHna

15. S-, p-, d-, f-aeMenThI, UX 00MIast XapaKTePUCTHKA

16. Ilepuoanyeckuii 3aKoH

17. Tlepunonuueckas cucrema xumudeckux snemeHToB JI.M. Menneneena

18. Xumuueckas cBsi3b. Buabl xumuueckoit ca3u. KoBaneHTHas cBs3b. JJOHOPHO-aKIIENTOPHBIN

MEXaHN3M KOBAJICHTHOM CBS3H

19. Monnas cBs3b

20. Meraumnyeckas CBI3b

21. BopopoaHas cBsI3b

22. BemiecTBa MOJISKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOeHUs. KpHcTammmdeckue pemneTku, ux

THIIBI

23. UncThle BemecTBa U cMecH. PacTBophI
24. lucniepcuble cuctembl. Knaccuukanus aucnepcHsix cucteM. Koutoniabie pacTBOpbI
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25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.

Hctunnpie pactBopbl. PacTBOopeHmne kKak (PU3MKO-XUMHUYECKHH Mporiecc. PacTBOpuMOCTb.
[IpousBeneHne pacTBOPUMOCTH

CriocoObI BEIpaYKEHUSI KOHIICHTPAIIMH PACTBOPEHHOTO BEILIECTBA

OnexTpoautsl. Teopus MEKTPOIUTUIECKON JUCCOLUALIUT

CreneHp 3NEKTPOTUTHYECKON Auccoranyy. CUIIbHBIE U Clla0ble AJIEKTPOIUTHI

HNonHoe npousseneHue Boabl. BonopoaHbii okas3areib. KHCIOTHOCTh BOJHBIX pacTBOPOB B
JKUBOM M HEXKUBOU MPUPOIE

Peakiiun nonHoro ooMeHa

VYcnoBus nmpoTekaHus peakuii HOHHOTO 0OMEHa B pacTBOpax AJEKTPOJIUTOB

I'mpponus coseli. KoHCTaHTa U CTENEHb TUAPOIN3a

@akTopsl, BAUSIOIINE HA CTEIIEHb TUAPOIN3a COJIEH

HeoOpaTtumelii ruposus coneit

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKHMCIEHUs W BOCCTAHOBJICHUS.
OKHCIUTENN U BOCCTAHOBUTEIHN

OxucautensHeie cBoiicta N*°

OxwuciuTelnbHbIe cBojicTBa S*°

OxwuciurenbHbie cBoiicTea Mn*’

OkucuTensHeIe cBojicta Cro

OO6paTUMOCTh XMMHYECKHUX PEaKIHii. XUMUYECKOe pPaBHOBECHE

@akTopsl, BIUAOIIKE HA cMelenue pasHoBecus. [Ipunnun Jle Hlarense

CkopocTh XMMHUYECKOH peakiuu. BiusHie Ha CKOPOCTh peakluy Pa3InyHbIX (GaKkTOpOB
3akoH aelcTByromux macc. [IpumeHeHune 3akoHa JEHCTBYIOIIMX Macc Uil TOMOTEHHBIX U
FeTEePOreHHBIX CUCTEM

[TpaBuio Bant-I'odda u 0bnacts ero npuMeHneHus. Y paBHeHHE AppeHnyca

Karanuzaropsl. Karanus, ero Bunbl. UHTHOUTOPBI

@depMeHTHI, UX POJIb B )KUBBIX OPraHU3Max

DneKTponn3. DIEKTPOJIU3 PACILIABOB 3JIEKTPOJIUTOB

DNEKTPOIN3 BOJHBIX PACTBOPOB ANEKTPOJIUTOB

KoMIuiekcHble cOeqMHERNS, UX CTPOCHUE U TIOJTyYEHUE

OcCHOBHBIE TPYIIIBI KOMIJIEKCHBIX COETUHEHUI

O0pa3sen IK3aMeHALIMOHHOT0 OnJieTa
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MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA30OBAHUSI
POCCHUIMCKOU ®EJIEPAITUN
denepanbHOE TOCYIAPCTBEHHOE OO KETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa3o-
BaHUA
«POCCUMUCKUI T'OCYJAPCTBEHHbBIN I'MIPOMETEOPOJIOT MYECKUI1 YHUBEP-
CUTET»

Kadenpa BogHbIX OMOpecypcoB, aKBaKYJIbTYPbl H THIPOXUMHHU
VYuebnas aqucuuiuinHa — BBeieHue B XuMHI0 aTMocdepbl
VYpoBeHs BrIcHIero oopazoBanus — bakamsaBpuar

Hamnpasnenue noarorosku — 05.03.05 «IIpukjaaHasi THAPOMeTeOPOJIOT Hs
Hampasiiennocts (poduins) — TIpukiaagHas MeTeopoJiorust 0Jist 6cex popm obyuenus

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHBIE OHATHS U 3aKOHBI XUMHUH: aToM, MOJICKYJIa, aTOMHAasA W MOJICKYJIApHas Macca,
MIPOCTOE U CJI0KHOE BEIIECTBO, 3aKOH ABOTaIpo.
2. M'uppornu3. Pacder KOHCTAHTHI THAPOIIH3A COJCH, 00pa30BaHHBIX CIA0BIM OCHOBAaHUEM.
3. 3agaua.
3aB. kadenpoii Kopoaskosa C.B.

OO0pa3en 3K3aMeHAIMOHHOM 3a1a4M
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MUHHUCTEPCTBO HAYKH U BBICIIETO OBPA30OBAHUS
POCCHUNCKOU ®EJIEPAITIN
denepanbHOE TOCYIAPCTBEHHOE OO KETHOE 00pa30BaTEIbHOE YUPEKISHUE BBICIIIETO 00pa3o-
BaHUA
«POCCHUMCKUI TOCY JAPCTBEHHBIN I'MJIPOMETEOPOJIOI MUECKHUI1 YHUBEP-
CUTET»

Kadeapa Boaubix 6mopecypcoB, aKkBaKyJIbTYPbl H THAPOXHUMHH
VYyeOHnas aucuunianHa — BBenenue B xumuio atmocgepsl
YposeHsb Bhiciiero oopazoBanus — bakasaBpuar

Hanpasnenue noaroroBku — 05.03.05 «IIpukiiagHasi ruipoMeTeopoI0T us»
Hamnpasnennocts (nmpoduins) — IlpukjaagHasi MeTeOpoJIOrust

o5 8cex hopm 0OyueHus
JK3AMEHALIMOHHAS 3AJTAYA Ne 1

Hanummure ypaBHeHust runponusa coian murpata ceunua(ll) u ruapokapOonara kanus. Yka-
JKUTE 1[BET JJaKMyca B pacTBopax u pH.

3aB. kadenpoi Kopoaskosa C.B.

6. YueOHO-MeTOAMYECKOEe M NH(POPMALMOHHOE 00eceuyeHrue TUCIHILIMHBI

a) OcHoBHas JiMTEpaTypa:

1. [munka H.JI. O6mas xumusi: YuebHoe mocodue ais By3oB. — M.: Unaterpan-Ilpecc, 2013. —
728c.

2. I'nunxa H.JI. 3agaum m ynpaxHEHUs 1o ooOmiei xumun: yuaebHoe mocodue. — 3. crep. —
M.: KHOPYC, 2014. — 240c.

3. Hypsieuna E.I'., T'onuaposé A.B. Xumus: KJIacChl HEOPTaHWMYECKUX COCIUHEHUH: Y4eOHO-
meTtoaudeckoe mocoodue. — CI16: PTTMY, 2008. — 48c. (ObC 'mapoMereoOnnaiin)

4. bBaproeckuu E.B., Traues C.B., Ilempywenxo JI.I'. Ob0mas xumus: yued. mocobue. —
Mumck: Beimitmast mkosna, 2013. — 639¢. (3BC Znanium.com)

0) JonosHuTeabHas JuTeparypa:

1. Tonvopaiix 3.E., Macnos E.HM. COOpHUK 3a7a4 W yNpaXHEHUW MO XUMUU. — M.: AcTpens,
2013. — 383c.

2. Engpumos B.1. OcHOBHI 00meit xumun: YdueOHoe mocodue. — M.: HUI] UHOPA-M, 2015. —
256¢. (OBC Znanium.com)

3. Koposun H.B. O0mas xuMusi: y4eOHUK JUTIS BY30B 110 TEXHHYSCKUM HAIpPaBICHUSIM U CIie-

uanbHOCTSIM. — 11-e u3n., crep . — M. : Beicmas mkona, 2009. — 557c.

Cemenos U.H., [lepghunosa U.JI. Xumus. — CI16., Xummzgat, 2000. — 655c¢.

Cmenanoea E.B. Xumus: YuebHoe nocobue. — CII6.: PITTMYV, 2014. — 156¢.

6. Yyounosa KO.A. Meronuueckue ykazaHus 1o gucruiummae «Xumus». — CI16.: PITMY,
2003. — 44c.

ok
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http://znanium.com/catalog.php?item=newissue#none

B) UHTEepHeT-pecypcesbI:
1. http://experiment.edu.ru — Poccuiickuii oOmeoOpa3zoBarenbHblil mopran. Komnekmus: ecre-
CTBEHHOHAY4YHBIE SKCIICPUMEHTHI.

Hown

7. MeToaudyecKue YKazaHus 1Jid oﬁyqamumxca M0 OCBOCHHU IO JTUCHUIIJIHHBI
I[J'IH YCIICHIHOT'O OCBOCHHA yqe6H0171 JAUCHUILIMHBI PEKOMCHAYETCA BBIIIOJIHATE CIICAYIOIICE:
- [IoCCIaTh BCC BHUbI Ay IUTOPHBIX 3aHﬂTHfI;
- BECTH KOHCIICKT B XOA€ JICKIIMOHHBIX 33H5ITPII>1;
— KaQUYCCTBCHHO I'OTOBHUTHCA K IMPAKTUYCCKUM U HaGOPaTOPHHM 3aHATUAM, aKTHUBHO pa6o-

TaTb HA HUX,

http://webelements.narod.ru — WebElements: oHaifH-ClipaBOYHUK XUMUYECKUX DIIEMEHTOB.
http://znanium.com/ — DnekrponHas OubIMOTEYHAs clcTeMa Znanium.com.
http://elib.rshu.ru/ — Dnexrponnas oudianoreunas cucrema ['mapoMereoOHaiiy.

— MPOSABIATH AKTUBHOCTh M CAMOCTOSITEIBHOCTD B ayJUTOPHOM 1 BHEAYAUTOPHOU paboTe;

— CBOEBPEMEHHO C/aBaTh OTUYETHI 0 JIA0OPAaTOPHBIM paboTam;

— B Clly4yae IpOITycKa 3aHATUIl HEOOXOJMMO MOIYYUTh KOHCYJIBTAILUIO Y MIPENOJaBaTelNs
0 TIOATOTOBKE M O()OPMIICHHIO OTJEIBHBIX BUJIOB 33aHUIi;

- aKTMBHO HCIIOJIb30BaTh pecypchl yueOHbIX 01Oarorek ynusepcutera u 9bC.

8. UndopmaniuoHHble TEXHOJOTHH, UCIIOJIb3yeMble NPH OCYLIECTBJIEHUN 00pa30BaTelb-
HOI0 mpolecca Mo JUCHHUILINHE, BKJIOYas NepevyeHb MPOrpaMMHOro odecnedeHuss 1 uHpop-
MALMOHHBIX CIIPABOYHBIX CHCTEM (IPHU HEOOXOTUMOCTH)

Oopa3oBaTte/ibHbIC 1 HH(POPMALMOHHBIE TEXHOJIOTUH

Oopa3oBarteiibHbIC U

Ilepeyens nporpaMmMHOro odecme-

Pa3znen
A — nH(popMaMOHHbIE YeHUs] U HHPOPMAIHOHHBIX
TeXHOJIOTHH CIIPABOYHBIX CHCTEM

OcHOBHBIE  TIO- — JIeKLUS; — porpaMMHoe o0ecredyeHue s
HATUS U 3aKOHBI XH- — TpakTHdeckoe 3aHsATue | goctyna B ObC
MU (pabota B rpymnmnax);

— nabopatopHas pabora

Knaccel Heopra- — JIeKLUS; — porpaMMHoe o0ecredyeHue s

HUYECKHUX BELIECTB - mpakTudeckoe 3aHATHe | qoctyna B ObC
(pabota B rpymnmax)
— nabopaTopHbie paboThI

[Tepuonnueckuii — JICKIIWS, — mporpamMmHoe oOecrieueHue st
3aKOH. Crpoenue — MPaKTUYECKUE 3aHATUSA nocryna B 9bC
aroma. llepmognue-
CKasi cucremMa »3Je-
MEHTOB

Xumuueckas — JIeKLUS; — porpamMMHoe  o0ecredeHue st
CBSI3b — MPAKTUYECKOE 3aHITHE noctyna B ObC

JlucriepcHbie — JIEKIIHS; — porpaMMHOe  OOecredeHne s
cucTteMbl. PacTBOpBHI. — MPAKTUYECKOE 3aHATHE nocryna B 9bC

CnocoObl  BbIpaxke-
HUS KOHLEHTpaun
pPacTBOPOB

- mabopaTtopHas pabota
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Oopa3oBartesibHbIE U

Ilepeyenb nporpaMMHoOro odecmne-

Pa3nen
P — HH(pOPMAIMOHHbIE YeHUs1 U HHPOPMALHOHHBIX
TeXHOJIOTHH CIIPABOYHBIX CHCTEM
DIEKTPOIUTHI. — JICKIIHS; — MporpaMMHOe  OOecrieYeHue st
Koncranta u cre- - IpakTudeckoe 3aHATHe | jocryna B ObC
MeHb auccoruanuu | (paboTa B rpymnmnax)
— mabopaTtopHas pabora
Honnoe mpowus- — JICKIIUS; — MporpaMMHOe  OOecrieYeHue st
BEJICHUE BOJbI. - IPAKTUYECKOE 3aHATHUE; nocryna B ObC
Bomopoansrii — naboparopHas pabora
1oKa3aresb
OOMeHHBIE  pe- — JICKIIHS; — MporpaMMHOEe  OOecrieYeHue st
aKllMM B pPacTBOpax - IPaKTUYECKOE 3aHATHUE; nocryna B ObC
AJIEKTPOJIUTOB — 1abopaTopHbIe pabOTHI
I'maponus coneit — JIeKIu; — IIporpaMMHOE  OOecIieueHUe ISt
- IPAKTUYECKOE 3aHSITHE; noctyna B ObC
— jjabopaTopHas pabora
OxucanTensHo- — JICKIIHS; — MporpaMMHOe  OOECIeYeHUEe st
BOCCTaHOBUTEJIbHbBIE - IPaKTUYECKOE 3aHATHUE; nocryna B ObC
peaKINH — nabopaTopHbIe pabOThI
Xumuueckas — JICKIIUS; — MporpaMMHOe  OOECIIeYCHUE st
KUHETUKA. XUMHU4e- - IPaKTUYECKOE 3aHATHUE; nocryna B ObC
CKO€ PaBHOBECHE — naboparopHasi paboTta
OCHOBBI  3IIEK- — JICKIHS; — porpaMMHOe  OOecrieYeHue st
TPOXUMHUHU.  DIJICK- - IPAKTUYECKOE 3aHITHE noctyna B ObC
TPOJIN3
KommiekcHele — JIeKLUS; — porpaMMHoe o0ecredyeHue s
COEIMHEHUSI - MPAKTUYECKOE 3aHATHUE; noctyma B ObC

— jaboparopHast paboTta

9. MaTrepuajibHO-TeXHUYECKOe o0ecredeHne JUCHUNINHBI
— cTaHJapTHO 000pYAOBaHHAs XUMHUYECKas TadopaToOpHsi, OCHAILIIEHHAs BBITSKHBIMU IIKada-

MU,

— XUMHYCCKaAsA NMOCyAa U KOMIIJICKTbI XUMHUYCCKUX PCAKTHUBOB IJIA IIPOBECACHUA J'Ia60paT0pHBIX

pabor;

— KOMILJICKT y‘Ie6HO'HaFJ'I$II[HBIX ITOCOOUIA.

1.
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