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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMbBI YYEBHOM
JUCHUIIJIMHbI
OVYII. 07 Xumus

1.1. Ob6aacTh NpUMeHEeHHs IPOTrPaMMBbI

Pabouas mnporpamma y4yeOHOW IUCLMIUIMHBI SBISIETCS YaCThIO IPOTPaMMBI MOATOTOBKU
CHENUAIUCTOB cpenHero 3BeHa B coorBeTcTBUM ¢ ®I'OC mo cmenmansHocTH (cnenuaibHocTsiM) CIIO
43.02.15 IloBapckoe U KOHAUTEPCKOE JEIO.

PaGouass mporpamMma y4eOHOW NWCIUIUIMHBI MOXET OBITh HCIOJIB30BaHa K 00s3aTEIHHBIM
npeaMeram o0IIe00pa3oBaTeNbHOro MUKIAa 00pa3oBaTeNbHON MporpaMMel Ha 06a3e OCHOBHOTO OOIIEro
o0Opa3oBaHHs NpH TOATOTOBKE CIELUATUCTOB CpeAHero 3seHa B coorBeTcTBuU ¢ ®I'OC CIIO mo
crrernanbHOCTH 43.02.15 [ToBapckoe 1 KOHIUTEPCKOE IENO.

1.2. MecTto y4e0HOIl AMCHUILUIMHBI B CTPYKType NMPOrpaMMbl NOATOTOBKHM CHENHATHCTOB
cpeHero 3BeHa:

YueOnas gucnmmmaa OVYILO7  Xummst oTHOocHTCS K 00sI3aTENBHBIM — IIpeIMETaM
00111e00pa30BaTENFHOTO UKIIA 00pa30BaTELHOM POTPaMMBbI Ha 0a3e OCHOBHOTO OOIIEro 0O0pa3oBaHUs
MpU TOJTOTOBKE CHEIHMAINCTOB cpeaHero 3BeHa B cooTrBercTBUU ¢ OI'OC CIIO mo cnenuaabHOCTH
40.02.04 IOpucnpyaeHuus.

Oceoenue oucyunauHnbl cnOcoocmeyem Popmuposanuio KOMnemenyuii:

OK 01. Bwibupats cioco0bl penieHus 3a1a4 npoeCCHOHANBHON AeATENLHOCTH, TIPUMEHUTEIHHO
K pa3jIndYHbIM KOHTCKCTAaM.

OK 02. OcymiecTBiSTh IOUCK, aHAIIN3 U MHTEPIPETAIIIO HH()OpMaIiu, HeOOXOJUMOHN IS
BBITIOJTHEHHUS 33/1a4 MTPOPEeCCUOHANBLHON IS TEITLHOCTH.

OK 03. [InanupoBaTh U pearu30BBIBaTh COOCTBEHHOE MPOPECCHOHATEHOE U TMYHOCTHOE
pasBUTHE.

OK 04. Pabortath B KOIJIEKTHBE U KOMaHe, 3PPEKTHBHO B3aNMOIEHCTBOBATH C KOJIIETaMH,
PYKOBOACTBOM, KIIMEHTAMHU.

OK 05. OcymiecTBisITh yCTHYIO M MUCEMEHHYI0 KOMMYHHUKAIIMIO HA TOCYAAPCTBEHHOM SI3BIKE C
YYETOM OCOOCHHOCTEH COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTA.

Hean u 3agaum y4eOHOI AMCHUILUIMHBI — TPeGOBAHUSI K pe3yabTaTaM OCBOEHMS y4eOHOM
AUCHUTLIMHBI:

Lenv oOucuyunnunel — opmupogarue y CmMyOeHmMo8 nNpeoCmasieHus o0 XUMUYECKOU
cocmasnaouell ecmecmeeHHO-HaAYYHOU KAPMUHbl MUPA KAK OCHOBbI NPUHAUSA PeUleHU 8 HCUSHEHHbIX U
NPOU3B0OCIBEHHBIX CUMYAYUSX, OMEEMCMBEHHO20 NOBEOEHUs 8 NPUPOOHOU cpede.

3aoaua oucyunaunvt — OVYII 07 Xumus

- copMHpoOBaTh TOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUYECKUX TPOLIECCOB U SIBIICHHI
B OKpyXarolllell cpelie, LENOCTHOW HAaydYHOW KapTHUHBI MHpPA, B3aUMOCBSI3U M B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHHsSI COCTABIATH ()OPMYIIBI HEOPTaHUYECKUX M OPraHUYEeCKUX BEIECTB, YPaBHEHUS
XUMAYECKHX  PEAKIUi, OOBSACHIATh WX CMBICI HHTEPIPETHPOBATh PE3yNbTAThl  XUMHUYECKHX
9KCIIEPUMEHTOB;

- chopMmupoBaTh HAaBBIKM TPOBEACHUS MPOCTEHIIUX XUMHYECKUX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAHUN C COOJIIOJICHWEM TIpaBHII OE30MAacHOTO OOpalleHUs] C BEIIECTBAMH W J1a0OPaTOPHBIM
o0opyioBaHUEM;

- Pa3BUTh yMEHHE WCIIOJIB30BaTh HMH(DOPMANMIO XWMUYECKOTO XapakKTepa W3 Pa3InYHbBIX
HNCTOYHHKOB,

- chopMHpPOBaTh YMEHHS MPOrHO3MPOBATH IOCJCACTBUS CBOCH NEATCIBHOCTH M XMMHYECKUX
MIPUPOJTHBIX, OBITOBBIX M MTPOU3BOICTBEHHBIX IPOIIECCOB;

- chopMUpPOBATh MOHMMAHUE 3HAYMMOCTH JOCTH)KCHHUH XMMHYECKOM HAYKW M TEXHOJOTHH s
Pa3BUTHUS COIMATLHON U TPOU3BOJICTBEHHOU cdep.

B pezynomame oceoenusn yueonoit oucuunaunsl 00y4arOuuiica 0071:4ceH 0C6OUMD .

B pesynbpTaTe 0OCBOCHUS AUCIUIUIMHBI O0YJArOIIUICS TOMKCH 3HATH:

3.1 BaxkHeHIMe XWMHUYECKHE MOHATHSA: BEIIECTBO, XWMHUYECKHI JIIEMEHT, aTOM, MOJEKyJa,
OTHOCHUTENIFHBIE AaTOMHAsi W MOJIEKYJIApHas Macchl, MOH, aJUIOTPOMHs, HM30TOIbI, XUMHUYECKas CBS3b,
3NEKTPOOTPHUIIATEIIBHOCTD, BAJICHTHOCTh, CTEIICHb OKUCIICHHUS, MOJIb, MOJIIPHAsI Macca, MOJISIPHBINH 00beM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYIAPHOTO W HEMOJEKYJISIPHOTO CTPOCHHUS, PacCTBOPHI,
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JJIEKTPOJIAT W HEDIIEKTPOJIUT, DIIEKTPOIUTHYECKAsT AMCCOLMALMA, OKHUCIUTENIb H BOCCTAaHOBUTEINbD,
OKHCJICHHE U BOCCTAHOBJICHHE, TEIJIOBOM 3(PQEKT peakiuy, CKOPOCTh XUMHUYECKON PEeaKlHu, KaTalus,
XHUMHYECKOE PaBHOBECHE, YIIIEPOAHBIN CKeJIeT, (PyHKIMOHAIbHAS TPy, H30MEPHSL, TOMOJIOTHSI;

3.2 OCHOBHBIE 3aKOHBI XMMHHU: COXPAaHEHMs] MAacChl BELIECTB, MOCTOSHCTBA COCTaBa BEILECTB,
Tlepuonuueckuii 3axkon JI.1. Menpeneena;

3.3 OCHOBHBIE TEOPUH XUMHH; XUMUYIECKOI CBSI3H, 3JEKTPOIUTUIECKON TUCCOLMALINH, CTPOCHNUS
OpPraHMYECKUX U HEOPTaHUUECKHUX COEINHEHU];

3.4 BaxHellIMe BellecTBA M MaTepuajbl: BaKHEHIIME METaJUlbl M CIUIaBbl; CEpHasi, COJsHas,
A30THAs U yKCYCHasl KMCJIOTBI; 0JIarOpOJHBIE I'a3bl, BOLOPO, KUCIOPO, TaIOI€Hbl, [IET04YHbIE METaJUIbI;
OCHOBHBIE, KUCJIOTHBIE U aM(OTEpPHBIE OKCHJBI U TUAPOKCUABI, HIETOYH, YITIEKUCIBIA U YTapHbIA rasbl,
CEepPHUCTBHIA ra3, aMMHaK, BOJa, MPUPOJIHBIM ra3, MeTaH, 3TaH, ATWUJEH, alleTWIEeH, XJOPHUJ HaTpHi,
KapOoHAT U THApoKapOoHAT HaTpus, KapOboHaT U pocdar KanpIusa, OEH30JI, METAHO M 3TAHOJ, CIIOXKHBIC
3¢UpHL, KUPBI, MbIJIAa, MOHOCAXapUIbl (TJIIOK03a), JUcaxapHuabl (caxapo3a), MoJarcaxapuasl (Kpaxmaia U
LEJUTION03a), aHWJINH, aMHUHOKHUCIIOTHI, O€JKH, UCKYCCTBEHHBIC M CHHTETHYECKHE BOJIOKHA, Kay4yKH,
IIACTMACCHI;

B pesynbpraTte ocBoeHMs y4eOHON TUCIIUILTHHBI O0YYArOIIANCS JOJDKEH YMETh:

V.1 Ha3bIBaTh: U3y4YEHHBIEC BEUIECTBA [0 TPUBHAIBLHON WIIM MEXTyHapOJHOW HOMEHKIIATYpE;

V.2 onpenensaTs: BaJE€HTHOCTb M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB, TUII XUMHYECKON
CBA3M B COCNMHEHUAX, 3aps] HOHA, XapakTep Cpelbl B BOJAHBIX pacTBOpPaX HEOPraHWYECKHX H
OpraHMYECKUX COCIWHEHHH, OKHCIUTENb W BOCCTAHOBUTENb, MPHUHAIJIEKHOCTh BEIIECTB K pPa3HBIM
KJIaccaM HEOPraHWYECKUX U OPraHUYECKHUX COeTHHEHHIH;

V.3 XapakTepHu30BaTb: DJJIEMEHTHl MajbIX MEPHOJOB IO HUX IOJIOKEHUIO B IMEPHOAMYECKOU
cucreme /.M. Menaeneesa;

V.4 obuue XMMHUYeCKre CBOMCTBA - METaJUIOB, HEMETAIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
U OpPraHWYECKUX COCIWHEHHWH; CTPOEHHUE M XWUMHUYECKHE CBOMCTBA H3Y4YEHHBIX HEOPraHWYECKUX H
OpPraHUYECKUX COCIUHEHUMN;

V.5 OOBSCHATH: 3aBHUCHMOCTb CBOWMCTB BEIIECTB OT HX COCTaBa M CTPOEHUS, MPHPOILY
XUMUYECKOH CBsI3M (MOHHOW KOBaJIEHTHOM, METAJUTMUECKON M BOJIOPOIHOM),

V¥.6 3aBUCUMOCTb CKOPOCTH XMMHMYECKOW PEaKIMM M IMOJOKEHHE XMMHYECKOIO PAaBHOBECHS OT
pa3INYHbIX (aKTOpOB;

V.7 BBINIOJIHATh XUMUYECKUI 3KCIEPUMEHT: 110 PACIIO3HABAHUIO BAXKHEUIIINX HEOPraHUYECKUX U
OpPraHMYECKUX COCTUHEHMH;

V.8 mpoBOAMTH: CAaMOCTOSITETbHBIM IMOMCK XUMHUYECKOH HH(POpMAnMM C HCHOIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX M3/IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
WHTepHeTa); UCMOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM Al oOpalOTKM M Iepeladyd XUMHUYECKOi
MH(QOPMALIUK U €€ PEACTaBICHNS B Pa3IMYHbIX (OpMax;

V.9 cBs3bIBaTh: U3YUEHHBIH MaTepHal co cBoel Mpo(ecCHOHAIBHOM NesITeNbHOCTBIO;

V.10 pemats: pacueTHbIC 33a4H [0 XUMUYECKUM (QopMysIaM U YpaBHEHUSIM;

V.11 wucnonbp3oBaTh NPUOOPETCHHBIE 3HAHMS M YMEHHUS B IPAKTUYECKOM NESTEIBHOCTH U
MOBCEHEBHOM )KU3HH:

- ISl OOBSCHEHUST XUMHUUECKHX SIBIICHHM, IIPOUCXOJISIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

- OIIpeNIETIEHNS BO3MOKHOCTH MTPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHAX U
OILIEHKH HX MOCIIEACTBHH;

- 9KOJIOTMYECKH TPAMOTHOTO TIOBEJIEHUS B OKPYKAIOIIEH CPEIE;

- OLICHKHM BJIUSHUS XMMHUYECKOTO 3arps3HEHMS OKPYKAIOIIEH CpeAbl Ha OpraHW3M YelOBeKa U
JIpyTHE KUBBIE OPTaHU3MBI,

- Oe3omacHOTO OOpalieHds C TOPIOYMMH M TOKCHYHBIMH BEIIECTBaMH, W JaOOpaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIIEHTpAMX B OBITY U Ha TIPOU3BOJICTBE;

- KpUTHYECKON OIEHKH JOCTOBEPHOCTH XMMHUECKOW MH(OpMAIMH, MOCTYMAIONIEH U3 Pa3HBIX
MCTOYHHKOB.

B mpornecce n3y4eHus: AUCHMIUIMHBI MIPEIIOIATaeTCs MPOBEAECHUE MPAKTUIECKUX, Ta00OPaTOPHBIX
U CEMMHAPCKUX 3aHATUH JUIS 3aKpENJICHUs] TEOPETHUYECKUX 3HAHMN, OCBOCHHS METOJOJIOTHUH PEIICHUS
HaXOKAEHUSI IKOJOIMYECKH O€30IIacHBIX CIIOCOOOB IPOM3BOJCTBA BEIECTB M MAaTEpUANIOB, OXPaHBI
OKpYKaroIIEH cpebl OT XUMUYECKOTO 3arpA3HECHHUS.

C menpi0 3aKperyieHWs M CHCTEMAaTW3alMd 3HaHWH, (OPMHPOBAHUS CaMOCTOSTEIHLHOTO
MBILIICHUA B IIporpaMMe IpeAcTaBIeHbl 3alaHus U1l CAMOCTOSTEIbHONU pabOThI CTYJEHTOB.



B pesynbrare OCBOGHUS JNUCIUILUTMHBI OOYYAIOMIMHCS JODKEH OBIAJETh OOMIMMHU YUeOHBIMU
KOMIIETCHIIMSIMH B cOOTBeTcTBUH ¢  TpeboBanmsmu ®I'OC 1m0 cHenuaabHOCTH — CPEIHETO
npogeccuonanbHOro oopasoanus U HoBeIX ®I'OC (ocHOBHOE 00IICe 00pa3oBaHue U cpeHee (MOTHOE)
o01iee oOpa3zoBaHue)

1.4. Pexomenoyemoe KoaIuuecmeo 4acos Ha 0C80EHUE NPOZPAMMBL YHEOHOIl OUCUUNTIUHDL:

MaxkcuManbHOHN yueOHOM Harpy3Kku oOydaromierocs 144 gyacos, B TOM ducIie:

- 00s13aTeNPHON ayIMTOPHOM yueOHOI Harpy3Kku obydatomierocs 80 4acos;

- koHcynbTanus — 0 4acos;

- CaMOCTOSITENNFHOM PabOTHI 00yJaromerocs 64 4acos.

2. CTPYKTYPA M COJAEPXKAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem y4eOHOH THCUMIJIMHBI M BHIbI y4e0HOii padoThI

Bua y4eOHoii padoTbl O0bem yacoB
144
MaxkcuMainbHas yueOHas Harpyska (Bcero)
80
O6s13aTenbHas ayTuTOpHAas yaeOHast Harpy3Ka (BCero)
B TOM YHCIIE:
38
JICKIIUHU
J1a00PATOPHBIC 3aAHATHUS
NPaKTHYECKUE 3aHATUS 42
KypcoBasi paboTa (poeKT) (eCiIu MperyCMOTPEHO)
CamocrosTenbHas paboTa CTyeHTa (BCETo) 42

Koncynbrauuu

Urorosas arrecranus B GopMe IK3aMeH




2.2. TemaTu4eckuii IVIaH U coaep:kaHue ydeOHoi mucuumiauHbl OVYII 07 Xumus

B Tom umncie

4yachel 1o
Haum-ne NMPaKTUYECKO Yposennb
pasIenoB 1 Coaep:xanue yueOHOro MaTepualia, JadopaTopHbie paGoThl U NPaKTHYECKHE 3aHATHS, 061,eM* i oCBOCHMS
Tem caMocTosITeJIbHasi padoTa 00y4aloluxcs, KypcoBasi padora (IpPoeKT) (eciu npedycmompensi) 4acoB HOArOTOBKE™™ -
(yka3arb KOJI-
BO YaCOB)
1 2 3 4
Pazpea 1. OcHOBBI CTPOEHHSI BellleCTBa
Tema 1.1. Cooeporcanue yuebnozco mamepuana (1eKyus,): 2 1,2
Crpoenue CoBpeMeHHas1 MoAelb cTpoeHus: aToMa. CUMBOJIMYECKUH S3bIK XUMUU. XUMUYECKUHN 3JIEMEHT.
aTOMOB DnekTpoHHas KoHpurypamus aroma. Kiaccupukanus xumuueckux 3jiementoB (5-, p-, 0-
XUMHUYECKUX JJeMeHTH). BaneHTHbIEe 31eKTpOoHBI. BaneHTHOCTh. DIEKTpOHHAS MPUPOAA XUMHUYECKOU
JJIEMEHTOB U | CBSI3U. DJIEKTPOOTPHIIATEIBHOCTh. BHIBI XUMUYECKOH CBSI3U (KOBaJICHTHAS, NOHHAS,
pUpoIa METaJJTNYECKas, BOAOPOHAs) M CIIOCOOBI €¢ 00pa3oBaHUS
XUMHYECKOM . 4
IIpaktrueckoe 3anstue No 1 PemieHune 3amady Ha BBIYHMCICHUE MAacCOBOM JOJU SJIEMEHTA.
CBAsH VYnpakHeHHsI Ha COCTaBJICHHE XUMUYECKUX PEAKIUHA 123
Camocmosmenvras paboma: CocTapneHne kpoccBopaa o reMe: OCHOBHBIE MTOHATHS XUMHH. 4 23
Coobmienne no Teme « Mcropus cozanus boibioro agpoHHOTo Koimaiaepa» !
Tema 1.2. Cooeporcanue yuebnozo mamepuana (JeKIus): 2
ITepuoanueck | Ilepuoamueckas cuctema xumuueckux 3nemeHToB .M. MenaeneeBa. @u3nuecKuid CMbICI
Ui 3aKOH U [Tepunonnueckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XUMUIECKUX 19
Tabnuna AJIEMEHTOB, 00Pa3yeMBbIX MU MIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C TTOJIOKEHUEM '
J.N. XHMHYECKOT'0
Meneneesa
Camocmosmenvras paboma: Coobmenue 1o teme « buorpadus I.1. Menneneea» 2 2,3
Paznen 2 XuMHYecKHe peakiuu
Tema 2.1 Cooepoicanue yuebHo2o mamepuana (neKyus).
Tunbl . 4
Knaccrugukanus u THIIBI XMMHYECKUX PEAKIIUA C y4acTHEM HEOPTraHWYEeCKHX BEIIECTB.
E:;‘;::;K“X CocraBieHue ypaBHEHUH peakunii cCOeTUHEHNS, pa3IoKeH s, 3aMeIIeHHs, 0OOMeHa, B T.4. peakuuit 1,2

TOop€HHs, OKUCIICHUA- BOCCTAHOBJICHU.
ypaBHeHI/ISI OKHCJIeHHS-BoccTaHOBIIeHUs. CTeneHb okucieHuss. OKUCINUTENh U BOCCTAHOBUTEIb.
CocraBieHue u YpaBHUBAHUC OKHUCJIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKL[I/Iﬁ METOAOM




DJICKTPOHHOT'O 6ananca. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE pCakuuum B Ipupoac,
IIPOU3BOJACTBCHHEBIX IIPONLECCAaX U KU3HEACATCIbHOCTH OPraHU3MOB

[IpakTuaeckas padora Ne 2 [Ipu3Haku U TUITBI XUMHYECKUX PEAKITHIA 1,2,3
Camocmosmenvhas paboma «buonorndeckue karaauzaTopbl-pepMeHTs» «IIpuMeHenne 4
(hEepMEHTOB B IPOMBIIIICHHOCTH
Tema 2.2. Cooepoicanue yuebHo20 mamepuana (lekyus): 2
Ouektpoaut | Teopusi snekTponuTHIecKoil auccormanui. MoHBL. DNEeKTPOIUTHI, HEINEKTPOIHTEHL.
HueckKast Peakiun nonHoro oomena. CocTapieHne peakuii HOHHOrO 0OMEHa IIyTeM COCTaBJICHHS UX 1,2
JAUCCONMANMS | ITOJTHBIX U COKPALICHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC peakuuy. 3aiaHusl Ha
W HOHHBIH cocTaBlIeHHE HOHHBIX PEAKIIUA
o0MeH Camocmosmenvras paboma: 6
Coobmenne «JcteTudeckas 1 OMoIoTndecKas poilb KOJUIOUIHBIX CUCTEM B KU3HH YEIOBEKa» 2,3
««PacTBOpbI BOKpYT Hacy. «Boja kak peareHT U Kak cpejia JUlsl XMMHYECKOT0 IMPOoLIeccay.
Pazpnen 3. CTpoeHue U CBOMCTBA HEOPTAaHUYECKHUX BElIECTB
Tema 3.1. Cooeporcanue yuebnozco mamepuana (1eKyus,): 6
Kaaccuduka | [Ipeamer Heopranmueckoit xumun. Knaccudukanus Heopranunueckux Bemects. [IpocTeie u
msi, CJIOKHBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEUIECTB (OKCHIIBI, THIPOKCHIBI, KUCIIOTHI,
HOMEHKJIATy | conn). B3auMocBA3b HEOPraHMYECKUX BELIECTB. ArperaTHble COCTOSIHUS BELIECTBA. 19
pau Kpucrannimueckre u amopdHble BelecTBa. THITBI KPHCTAIIMUYECKUX PEIIETOK (aTOMHas, '
CcTpoeHHe MOJIEKYJISIpHAsl, HOHHAsI, METAITUeCcKast). 3aBUCUMOCTh (PHU3MYECKUX CBOMCTB BEIIECTBA OT THIA
HeopraHuyec | KpUCTAJUIMYECKOH peleTKH. 3aBUCUMOCTh XUMHYECKOH aKTUBHOCTH BEIIECTB OT BUAA
KHX BEIIEeCTB | XUMHUUYECKOW CBSI3M U THIIA KPUCTAJUTUYECKOH penteTku. [IpuarHb MHOT00Opasus BelecTB
[IpakTrueckas padora Ne3 CpoiicTBa OKCHIOB, KICIIOT, OCHOBaHMiA, colei B cBere TO/I. 2.3
I'eHeTnyeckas CBA3b MEXAY KIacCaMU HEOPTraHMYECKUX COeIMHEHHH.
Camocmosamenvrasn paboma: Kucnorsl B ipupojie 1 qoma. OKcuabl B mpupoe u qoma. Conu B 10
HexxuBol npupoze. Conu B )xuBoi npupoze. lllenoun B npupoae u Joma.
Tema 3.2. Cooepoicanue yuebnozo mamepuana (1eKyus,): 4
dusnko- Mertamnel. O0mue ¢Qu3nveckne W XUMHYECKHe CBOiCTBa MeTaiumoB. CrocoObl TONy4YEeHWs.
XUMHYecKHe | 3HAYeHHE METAJUIOB M HEMETAJIOB B IPUPOJIE M KUIHEACATEIHHOCTH YEJIOBEKA 1 OPTaHIU3MOB.
cBOMicTBA Koppo3ust MeTansioB: BUIIBI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.
Heopranndec | Hemeramnbl. Obuiue ¢pusnueckie 1 XMMUYECKHE CBOMCTBa HEMETAJUIOB. TUIMYHBIE CBOWCTBA 12
;

KHX BeLIECTB

HemeraioB [V- VII rpynn. Knaccudukanuss 1 HOMEHKIATypa COSIMHEHHWH HEMETaJlIOB.
KpyroBopoTsl OHOTEHHBIX 3JIEMEHTOB B IPHUPO/IE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHAOB, THIPOKCHUIIOB,
KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B N3MEHEHUH CBOHCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX
COEIMHEHUM, BBICIIMX OKCUAO0B U TUAPOKCHIIOB.




[Ipaktnueckas padora Ne 4 PemeHne sKkcriepuMeHTaIbHBIX 3a/1a4 2,3

Camocmoamenvras paboma. «Poms meramios u ciutao B HTTI», «Koppo3us meTamios,

CHOCOOBI 3aIIUTHI OT KOPPO3UN», «AJIOMUHHUN Ha KyXHE — Bpar WId Jpyr?»
Pazpen 4. CTpoeHue M CBOIiCTBA OPraHNYeCKUX BellecTB
Tema 4.1. Cooepoicanue yuebHo20 Mamepuna (leKyus):
Kaaccuduka | IlosBraenue u pa3BuTHe opraHndeckoi XUMUM Kak Hayku. [Ipeamer oprannueckoit xumun. Mecto
nus, Y 3HaYEHHE OPTaHNYEeCKON XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
CTpoeHUE U XUMHUUYECKOE CTPOCHHE KaK MOPSAAOK COSANHEHNSI aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH.
HoMeHKJaTy | OCHOBHBIC IOJIOXKEHUS TEOPHH XUMHUYECKOTO CTPOSHHSI OPIraHUYECKUX coeinHeHnH A.M.
pa Bytneposa. YriaepoaHslii CKeleT OpraHnYecKol MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT 19
OpraHuYecKH | XUMHUYECKOI'O CTPOSHHS MOJIEKyIl. M3oMepus 1 n30Mepsl. ’
X BellecTB [onsTe o pynxkunonanpHoi rpymnne. Pagukan. IlpuHunns! Kinaccupukanuy OpraHudecKux

coeIuHeHUH. MeXayHapoaHas HOMEHKJIATypa M NMPUHIMITBI HOMEHKIATYphl OpraHUYeCKUX

coeaunenni. [TonsiTue 00 a30TcoAepKalIUX COSAMHEHHUAX, OMOJIOTHIECKN aKTUBHBIX BEHIECTBAX

(yrmeBomax, xupax, Oeskax u Jp.), BRICOKOMOJIEKYISIPHBIX COSTUHEHHSIX (MOHOMED, TIOTUMED,

CTPYKTYPHOE 3BEHO)

ITpaktuueckas padora Ne 5 CpaBHeHHe Kinaccu(pUKaLuil COEAMHEHUH U KIacCU(PUKALUS peakuni

B OPraHUYECKON U HEOPTAHUYECKONH XUMHUU

Camocmosmenvras paboma: Pomb 0TeuecTBEHHBIX YUCHBIX B CTAHOBJICHUH U Pa3BUTUH MUPOBOH

OPTraHNYECKONH XUMHH.
Tema 4.2. Cooeporcanue yuebno2o mamepuna (1eKyus):
CBoiicTBa Du3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEAUHEHHUM  OTHEJIbHBIX KJIaCCOB
opraHuyecku | (0COOCHHOCTH KJacCHOUKAIMM W HOMEHKJIATYPBl BHYTPH Kilacca, TOMOJOTHMYECKHH psa |
X obmas ¢Qopmyna; wuzomepus; (GHUIMUECKHE CBOICTBA; XMMHUYECKHME CBOMCTBA; CIOCOOBI
COeIMHEHUH | TOITyYeHHs):

MpenebHbIE YIIIeBOJAOPOAsl (aIkaHbl W LMKIOANKaHbl). ['opeHHe MeTaHa Kak OJIWH W3

OCHOBHBIX HCTOYHHMKOB TE€IUIA B MPOMBIIUIEHHOCTH M ObiTy. CBOWCTBa NPUPOAHBIX

YIIEBOAOPOIOB, HAXOXKICHUE B MPUPOJE U IPUMEHEHHUE aJIKAHOB,;

HeMnpeaenbHble (AIKeHB, ATKUHBI U aJKaJHeHBbl) U apoMaTHYecKue yriaeBoaopoasl. ['openue 1,2

areTHeHa Kak UCTOYHHUK BBICOKOTEMIIEPATypHOTO TUIAMEHH JIJISl CBAPKH U PE3KH METAIJIOB;
KHCJIOpOJCOoAepKale coeanHeHus (cnupTbl U (DeHOJbl, KapOOHOBBIE KHCIOTHL M 3QHPHI,
aNnbIETHIBI W KETOHBI, KHUPBI, yriaeBoasl). llpakThdeckoe mNpHUMEHEHHE JSTHIEHTIUKOIS,
rmnepuna, genona. I[lpumeHneHune Qopmanbieruia, —aneTalblernaa, YKCYCHOM  KHCIOTHI.
MB1IbI KaK COJTM BBICIIMX KapOOHOBBIX KHCIOT. MOIOIIHME CBOHCTBA MBLIA;

a30TcoAepKalIe COeOUHEHUs] (aMMHBI M aMHHOKHUCIOTHL, Oesiku). BbICOKOMOJEKyIsipHbIE
COeMHEHNs (CHHTETHYeCKHE M OMOJIOTWYECKH-aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BeHO. [lonuMepu3sanys STUIeHa KaK OCHOBHOE HAIIPABJIEHUE €T0 MCIOJIb30BaHMSL.




I'eneTueckas CBSI3b MCKAY KJIaCCaMU OPraHUYCCKUX COCI[I/IHCHI/If/’I.

[Ipaktnueckass paborta Ne 6 CBoHCTBa OpPraHMYECKUX COCOUHEHUI OTAENBHBIX KIIacCOB
(TpuBMaNbHAA W MEXIyHAPOIHAS HOMEHKJIATypa, XUMHUECKHE CBOWCTBA, COCOOBI ITOTyYEHUS):
npenenbHble (ATKaHBl W IMKIIOAIKAHBI), HETpeIeTbHbIe

(anmkeHbl, aNKWHBL WM aJKaJWEHB]) M apOMAaTHUYECKHE YTJIEBOJOPOABI, CIHUPTHI M (EHOINBL,
KapOOHOBBIE KHCIOTHI M J(QHUPHI, ampAeTHABI W KETOHBl, aMWUHBI M aMHHOKHCIOTEHI,
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BBICOKOMOJICKYJISIPHBIE CO€ANHEHUS. 3aJaHUsI HA COCTaBJICHUE YPAaBHEHUH XUMHUYECKUX PEaKIUi 2,3
C YY4aCTHEM OpPraHWYECKUX BEIIECTB HAa OCHOBAaHUHM HMX COCTaBa M CTPOCHUSI.
CocraBneHue cxeMm peakiuid (B TOM 4YHCJIE MO NPEAJIOKCHHBIM [EMOYKaM MpPEBPaleHUN ),
XapaKTePU3YIOLUIMX XHMUYECKHUE CBOWCTBA OPTraHMYECKHX COCIMHEHHMH OTAENbHBIX KJIAacCoB,
CHocoObl HMX IONYyYeHHST ¥ Ha3BaHHE OPraHMYeCKHX COCIUHEHUH 10 TPUBHAIBHON WIIH
MEXYHapOJIHOH CHCTEMaTHUECKOH HOMEHKJIIATYype.
Camocmosmenvhas paboma « lIpeBpaliienre kaydyka B pe3UHY: UCTOPHUSI OJTHOTO 10
OTKpBITUSY, « M.I'. KyuepoB- Bel1atomuiicss XUMHK-OpraHuk», «lIpuponnsie
YIJIEBOAOPOBL, KaK IPEAMET MEKIYHAPOAHOTO COTPYAHUYECTBA K OCHOBA 9KOHOMHUKH
Poccuny, «9tanon: Benuyaiiiee 01aro v CTPAITHOE 3JI0).
Tema 4.3. Camocmosmenvras paboma
HNnentndguka | buoopranndeckue coenunenus. Ilpumenenue n Ouonormueckas ponb yrieBonoB. OKHCICHHE 10
nus YTJIEBOJOB
OpraHuvecku | - WUCTOYHUK OHEPrHMH JKUBBIX opraHuzmMoB. OO0acTh TNpUMEHEHHS aMHHOKHCIIOT.
X BEUIEeCTB, [IpeBpamiennss O€nKOB HHIIH B OpraHusme. Buonoruueckue (GbyHKIIME  OENKOB.
ux 3Hayenne | buonornyeckne ¢QyHKuUMM SKkUpOB. PoJb OpraHnveckoil XMMHUU B PELICHUH NPOOJIEM HMHUILEBON
" Oe3omacHocTH. Posib OpraHnyeckoll XMMUU B PELICHUH MIPOOJIEM SHEPreTHUECKOM 0€30MMacHOCTH, 1,2
NpuMeHeHUe | B Pa3BUTHM MEIULUHBI, CO3JAaHMHM HOBBIX MAaTEpPHAJOB, HOBBIX HCTOYHHKOB SHEPIUU
B ObITOBOI U | (aJbTEpPHATHBHbIE MCTOYHHMKH 3Hepruu). OmacHOCTb BO3IEHCTBUS  Ha JKUBBIC
NMPOU3BOJACTB | OPraHU3MBbI OpPTaHWYECKUX BEIICCTB OTJCIBHBIX KJIacCOB (yrneBogoposl,
eHHOii CHHPTHI, (EHOJNBI, XJIOPOPraHUYECKHUEe MPOU3BOJAHBIC, aJBJIETUABI W Jp.), CMBICH MOKa3aTels
JAeATeJLHOCT | IIPEesIbHO JAOIMYCTUMON KOHLEHTPALUU
U YeJoBeKa
Paznen 5. Kunernyeckne u TepMoAMHAMUYeCKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHX pPeaKiuii
Tema 5.1 Cooeporcanue yuebHo2o mamepuaa (1eKyus): 2
CxopocTth CKOpOCTh pEakIlii, €¢ 3aBHCUMOCTh OT Pas3iIM4YHBIX (AKTOPOB: TPHUPOJBI PEAruPyIOIIUX
XMMHYECKHMX | BEIIECTB, KOHIICHTPAIIMU PEarupyroIuX BEMECTB, TEMIIEpaTyphl U ILIONIAIH PEaKIIMOHHON 1,2
peaxkuuii. noBepxHocTH. TernoBbie 3 ()eKTh XUMUUECKUX peakuuid. DK30- U SHAOTEPMUUYECKHE, PEAKIIHU.
Xumnueckoe | OOpaTuMOCTh peakiyid. XMMHUECKOE pABHOBECHE U €0 CMEUICHHUE MOJ1 ICHCTBHEM pa3IMYHbIX
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paBHOBecHe (hakTOpOB (KOHIICHTPAIUS PEareHTOB WM MTPOJIYKTOB PEaKIIUH, IaBJICHHUE, TeMIIepaTypa) sl
CO3J]aHUs ONITHUMAJIBHBIX YCJIOBUM NpOTEKaHus XxuMudeckux npoueccos. [Ipunnun Jle llarense
[Ipaxtrueckas padora Ne7 3aBUCHMOCTH CKOPOCTH XUMHUYIECKHAX PEAKITUI OT Pa3IMIHbIX 2
(hakTopoB 2,3
Paznea 6. PacTBOpBI
Tema 6.1. Cooepoicanue yuebHoco mamepuna (nexyus): PacTBopeHre kak (QU3MKO-XUMHUYSCKUH MPOIIECC. 2
[onsaTHe 0 PactBopbl. CrniocoObl TPUTOTOBIICHUS PacTBOPOB. PacTBopuMocTs. MaccoBast gosst
pacTBOpax pacTBOpeHHOTO BemecTBa. CMBICH MTOKa3aTeNs MPeaeTbHO TOMYCTHMON KOHIIEHTPAIIUN U €r0
HCIIOJIb30BAaHUE B OIICHKE DKOJIOTMUYECKON 0E€30MacHOCTH. 1,2
[IpaBuiia 3KOJOTMYECKU II€J€CO00Pa3HOr0 TOBEIACHHUS B OBITY U TPYIOBOW NEATEIBHOCTH B
LIEJISIX COXPaHEHUS CBOETO 3/I0POBbS U OKPYXKArOIIeH MPUPOIHON Cpebl; OTaCHOCTh
BO3JICMICTBHSI HA JKWBBIE OPTaHU3MBI OTIPEIETICHHBIX BEMIECTB.
[IpakTuueckas padora Ne 8 [IpuroTosiacHre pacTBOPORB 3aaHHOM KOHIICHTPAIUH 2 2,3
[IpodheccnonaabHO-OPHEHTHPOBAHHOE COJIEpIKAHME (COEpKAHIE MTPUKIATHOTO MOTYJIs)
Paznen 7. Xumus B ObITY U NPOU3BOACTBEHHOM eI TeJIbHOCTH YeJI0BeKAa
Tema 7.1 Camocmosmenvhas paboma: Hopeime TOCTHKCHUS XUMHYSCKON HAYKH U XUMHUYCCKOH 6
Xumus B TeXHOJIOTHH. Poib XuMuu B oOecriedeHNH SKOJI0TMYECKOM, SHEPTeTUYECKON U IHUILEBOM
OBITY U 0€301MacHOCTH, Pa3BUTHH MEIUIUHBIL. [IpaBuia Morcka U aHaIM3a XUMUYECKOW HH(pOPMAITUH U3 '3
MPOM3BOACTB | Pa3IMYHBIX UCTOYHUKOB (Hay4yHasi M y4eOHO-Hay4YHas JJUTEpaTypa, CpPeICTBA MaCCOBOU
€HHOW nHopmanuu, cetb MHTEpHET)
aesTeabHOCT | Ilpaktrueckas padora Ne 9 Ilonck u aHamm3 KeHCOB O MPUMEHEHWM XHUMHUYECKHUX BEIIECTB U 10
U YeJIOBeKa TEXHOJIOTHH C ydeToM OyaylieH nmpodheCCHOHANBHOM JIeATSIIbHOCTH 110 TEMaM: BayKHEHIIIne
CTpOUTEIHHBIC MaTePHAIIbI, KOHCTPYKITMOHHBIC MAaTEPHAIIBI, KPACKH, CTEKIIO, KepaMuKa, 3
MaTepuaibl IS AIEKTPOHWKH, HAHOMATEpUAIIbl, TEKCTHIIbHEBIE BOJIOKHA, ICTOYHUKHA 3HEPTHUH,
OpPraHMYECKUE W MHHEpaJIbHbIC YI0O0PEHUs, ICKAPCTBCHHBIC BEIICCTBA, OBITOBAsS XMMUSI.
3amura: [IpencTaBieHre pe3yabTaToOB pelieHns KeiicoB B GopMe MUHU-TIOKIIA/Ia C IPE3EHTALIUEH.
IMpome:kyToUHASI aATTECTANMSI O THCHUIIHHE (IK3aMeH) 38 u+ CPC 64 42 4
q
Bcero 1444
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3. YCJIOBUS PEAJIM3AIIANA YYEBHOM JUCHUIIIAHBI

3.1. Tpe6oBanuss K MUHUMAJILHOMY MATEPHAJbLHO-TEXHNYECKOMY o0ecrnedeHUuIo

HaunmenoBanue
HaumenoBanmue «
CHenuaATbHBIX
AUCUUILTHHBI . ..
Ne (MOAY.151), MPAKTHE NnoMeIeHni u OcHalIeHHOCTh CeNUATbHBIX OMEIeHUi 1
n\n Ay, 1P noMeleHui A MOMeLIeHHUH 151 CAMOCTOSITeJIbHOM PadoThI
B COOTBETCTBHH C N
CaMOCTOSITEILHOM
Y4eOHBIM MJIaAHOM
padoThbI
1 | OVII 07 Xumwust JlaGopaTopus Jlaboparophas mebens JIAB-ProTRESPA:
HEOpPraHUYECKOU 1 - Cymunka JIT1-931/3 (1mr.)
AHAITUTUYECKOU - AxBaguctuiarop AD-10 (1mt.)
XUMUH. - llIxad BerTsxHON 1200*740*2250MM (3 1mIT.)
Aynuropust s - lkad mns mocyasr 600*500*1950 mm (21mT.)
3aHATUH - llIxad obmenadbopatopubiii 600*500%1950 MM

JICKITMOHHOT'O THIIA,
CEMUHAapCKOro TUIIA,
TPYIIIOBBIX U
WHJIUBUIYaATbHBIX
KOHCYJbTalUH,
TEKYIIEr0 KOHTPOJISI
1 IIPOMEKYTOUHOM
aTTeCTalMu, JIsS
CaMOCTOSITENLHOM
paboTHL.

Ayo. 2.304

I'nmaBHbI# yueOHO -
1abOPaTOPHBIHA
KOpITYC,
Pecny6nuka Caxa
(AxyTus), r.SIxyTCK,
m.Ceprensaxckoe, 3
KM, 1.3.

(1mrT.)

- Crox octposrO#t 1500*1500%750 mm (StuT.)
- Cron qyis tutpoBanus 1200%650*1650 mm (4
IIT.)

- Cron nabopaTopHBINA PUCTEHHBII
1200*850%900 mm (11mT.)

- Cron-moiika 1200*700*900 mm (1ur.)

- Tymb6a mogxatHast 500*500*670 mm

- Tymb6a mogkatHast 500*500*670 MM

- TaOyper BunTOBOI CM-29 (2011T.)

- Cron pabounit CO 211C (1mrt.)

- Ctyn nomymsrkuit 400%*840 mm

- Tymba noaxarnas TP-210

- BECBI

- XUMHYECKasl IIOCyAa.
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3.2. UudopmanuonHoe odecneyeHue 00ydeHust
Ilepedyennb yuyeOHBIX H31aHUIi, HHTEPHET-PECYpPCOB, JONOJTHUTEIbHON JUTEPATYPbI
OcHogHble UCMOYHUKU:

KommuecTBo
l'onu | Mcnons3yerc
9K3EMILISIPOB
HanmMmeHnoBanu MECTO s TIpU Cemect
ABTOpBI B Ha
Ne e W31aHU U3y4YEHUU p
oubnuorex | xadenp
P pasnenoB . .
1 2 3 4 5 6 7 8
1 | Xumua 10xn I'abpuensen | 2023 1,2 1,2 25
0.C,
OctpoymoB
alll.,
CnaakoB
CA
2 | Xumus 11kn I'abpuensen | 2023 1,2 1,2 25
0.C,
OctpoymoB
alll.,
CmagkoB
CA

Ilepeuens 31eKmpoHHbIX pecypcos:

Ne HaunmMmeHoBaHHe

D1 Caiir Hayunoii 6ubanoreku ATATY: http:// e.Lanboor.com/

22 DnextpoHHas oby4aroiast oooouka Ha caiire ATATY: http:// https:/agatu.ru/

Hoctyn k anekTpoHHOMY pecypcey nznarensctsa «<KOPAWTY», norosop Ha okazaHHe yCIIyT IO

93 peocTaBiIeHNo foctyna kK 9bC
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3.3. YcaoBus peanu3anuu y‘[eﬁHOﬁ AUCHUIIMHBI TJIA CTYACHTOB-UHBAJIUI0B U JIUII C
OrpaHMYC€HHBIMHA BO3MOKHOCTAMMU 310POBbS

3.3.1. Oo0pa3oBarebHble TEXHOJOIHH.

C menpr0 OKa3aHUS MOMOIIM B OOy4YeHHWH CTYACHTOB-WHBANWAOB M jun ¢ OB3 mpumenstorcs
o0Opa3oBaTebHbIC TEXHOJIOTUU C UCIOIb30BAHHEM YHUBEPCAIBHBIX, CIIEHUATBHBIX WHPOPMAIMOHHBIX U
KOMMYHHMKALIMOHHBIX CPEJCTB.

st OCHOBHBIX BHIOB y4eOHOM paboThI IPUMEHSIOTCS:

KonTakTHas paboTa:

- JNEeKUUH — MpOOJIeMHAas JEKIHs, JCKIHA-AUCKYCCHUS, JIEKUUSI-IUAaJor, JEKIHsI-KOHCYIbTalus,
JIEKIHS ¢ IPUMEHEHUEM IUCTAaHIIMOHHbIX TEXHOJIOTHI U IPUBIICYEHUEM BO3MOXKHOCTel HTepHeTa,;

- IPaKTUYeCKUe (CEeMUHAPCKUE) 3aHATHA - TPAKTUYECKUE 3a1aHHS;

- TPYIINOBbIE KOHCYJBTALUU — OMPOC, PadoTa ¢ JICKIIHOHHBIM U IOTIOJIHUTEIBHBIM MaTepHaIoM;

- WHAMBUAYyallbHas paboTa ¢ MpenojaBaTesieM - WHAMBUIYyaJbHas KOHCYJbTalMs, paboTa c
JEKIUOHHBIM M JOIOJHMUTENFHBIM MaTepualioM, Oecela, MOpPajIbHO-IMOLHMOHAIbHAS MHOJAEPXKKA U
CTUMYJIMPOBAHUEC, NTUCTAHIIMOHHBIC TEXHOJIOTUH.

@opMbl  CaMOCTOSITENbHOW  pabOThl  YCTaHABIMBAIOTCSI € yYeTOM  MHIUBHIYaJbHBIX
ncuxopu3ndecKnx ocobeHHocTeH (YCTHO, MICEMEHHO Ha OyMare Wi Ha KOMITBIOTEpE).

B xauecTtBe caMOCTOSATEIHHOMN IIOAT'OTOBKHU B O6y‘-I€HI/II/I HCIIOJIB3YETCA - CUCTEMA JUCTAHIIMOHHOI'O
oOyueHus - « https://agatu.ru/.

CamocTosiTenpHas padora:

- paboTa ¢ KHUTOM U IPYTUMH UCTOYHUKAMH WHPOPMAIIH, TIaH-KOHCTICKTHI;

- TBOPUYECKUE CAMOCTOSITEIILHBIE PaOOTHI;

- AMCTaHLMOHHBIC TEXHOJIOTUH.

Ilpu HeoOxomuMocTH  OOYHYAIOIIMMCSl MPENOCTAaBISCTCAd  AONOJHUTENBHOE  Bpems  IJis
KOHCYJIbTALIMI U BBIIIOJIHEHUS 3aJaHUH.

3.3.2. CnennajibHOE MAaTEPHATIBHO-TEXHHYECKOE M YIeOHO-MeToAuYecKoe odecredeHue.

[lpu oOyueHMM MO IUCHUIUIMHE HCIONB3YeTCs CHCTEMa, MOJUICPKUBAIONIAS JUCTAHIIUOHHOE
obpasosanwue - https://agatu.ru/ (moodle.agatu.ru), opueHTHpOBaHHAS HAa OPTaHU3AIMIO IUCTAHIIMOHHBIX
KypcoB, a TaKXe Ha OpraHW3allMi0 B3aWMOJEWCTBUS MEXIy INperojaBaTeieM M OO0y4aroIuMUCs
MOCPEACTBOM HHTEPAKTHBHBIX 00YYaIOIINX JIIEMEHTOB Kypca.

Jlna obyuarouwguxca nuy ¢ Hapyuienuem 3penus nPedoCcmasiAIomca:

- BUJICOYBEINYUTEIh-MOHOKYJISAP it ipocMoTpa LevenhukWise 8x25;

- BJICKTPOHHBIN PYYHOU BUJICOYBEINYUTENb BUJIEO ONTUK “‘Wu-tv”;

- BO3MOKHO TaKXe UCTIOJIb30BaHHE COOCTBEHHBIX YBEINYHBAIOUINX YCTPOUCTB;

- Bepcusl caiita akajeMuu https:/agatu.ru/ muist ci1aboBHASIIHNX.

Jlna odyuarowuxca 1uy ¢ HapyuwieHuem cayxa npeodoCmasiaomca:

- AyJIUTOPUH CO 3BYKOYCHIIMBAIOIIEH anmaparypoii (KOJIOHKH, MUKPOQOH);

- KOMITBIOTEPHAs TEXHUKA B 000PYIOBaHHBIX KJlaccax;

- yueOHBIE ayAUTOPHH C MYJIbTUMEAMUHON CHCTEMOM € IPOEKTOPOM,;

- ayIMTOPUH C UHTEPAKTUBHBIMH JOCKAMU B ayJUTOPHSAX;

- yueOHBIE TIOCOOMSI, METOTMYECKUE YKa3aHHs B JOPME DJICKTPOHHOTO JIOKYMEHTa

Hna  obyuawwjuxca auy ¢ HaApYWeEHUAMU  ONOPHO-O06U2AMENbHO20  annapama
npeoocmasnAmca:

- CUCTeMa JUCTAHIIMOHHOTO 00y4eHus https:/agatu.ru/

- yueOHBIE TIOCOOMSI, METOTMYECKUE YKa3aHHs B JOPME DJICKTPOHHOTO JIOKYMEHTa
3.3.3. KoHTpOJIb U OLIeHKA Pe3yJIbTATOB OCBOEHMSI Y4eOHOi JMCIMIIIMHBI.

Kontpons pesynbraToB 00yueHHS OCYLIECTBISIETCS B MPOLECCe MPOBEAEHHS MPAKTUYECKUX
3aHSTHH, BHITIOJHEHUS! HHAUBUAYAILHBIX CAMOCTOSTEIHHBIX paboT.

s ocymiecTBieHus MPoLeyp TEKYIEro KOHTPOJISI yCIIeBaeMOCTH M TPOMEKYTOYHOH aTTecTalun
uaBam 0B 1 uil ¢ OB3 umerorcst poH b onieHouHbIX cpeacTB B UC «TectupoBanuey.

®opMBI U CPOKH TIPOBEACHUS PyOeKHOTO KOHTPOJS OMPENENAIOTCS C YUY€TOM WHAWBHIYaTbHBIX
ncuXxopU3nIeCKUX 0co0eHHOCTEH (YCTHO, MMCHbMEHHO Ha OyMare, MMCbMEHHO Ha KOMIIbIOTEpE, B (hopMe
TECTUPOBAHHA U T.I1.), U MOXKET IIPOBOAUTHCS B HECKOJIBKO STAIOB.

IIpn HEOOXOMMMOCTH, TPEAOCTABIAETCS JAOMOTHUTEIHHOE BpPEMs JUIS MOATOTOBKM OTBETOB Ha 3adeTe,
aTTecTalus IPOBOJUTCS B HECKOJIBKO ATAIOB (10 YacTsAM), BO BpeMsI aTTECTAIlA MOXKET IPUCYTCTBOBATh
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ACCUCTCHT, aTTeCTAllUA NIPEPLIBACTCA IJIA ITpUeMa IMHUIIA, JICKAPCTB, BO BPEMA aTTCCTAllUU MCIIOJIB3YIHOTCA
CIICIUAJIbHBIC TEXHUYECKHUE CPEACTBA.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOU JUCHUIIJINHbI

KonTtpone u oOleHka pe3yabTaTOB OCBOCHUS YYEeOHOW  JTUCIMILTUHBI  OCYIICCTBISAETCS
MpernomaBaTeyieM B TIPOIECCe TMPOBEACHHMS IPAKTUYCCKUX 3aHATHA © J1abOpaTopHBIX pador,
TECTUPOBAHMS, a TAaKKe BBIIOJHEHUS OOYJYarOMIMMUCS WHIUBUAYAIBHBIX 3aJaHWid, IPOEKTOB,
HCCIICIOBAHMI.

Pe3ysabTarsl 00yyeHus

@®opMbI U MeTO/IbI KOHTPOJISI i OLIEHKH Pe3yJ1bTATOB
(oCBOEHHBbIE YMEHUS1, YCBOEHHbIE

sHanus) o0y4eHus
B pesynaprate ocBoenus | [IpakTuueckue 3amaHusi, pelIeHHE CUTYallMOHHBIX 33/1a4,
JUCIATIINHBI 00yJaronuiicss | KOHTPOJIb CAMOCTOSTEILHOM pabOThI, TECTUPOBAHHUE,
JOJDKEH 3HATh: CBOEBPEMEHHOE BBITIOJIHEHHE CAMOCTOSTEIILHOM PadoTHI,

3.1 Baxdelme XMMHUYECKHE | IPOBEPKA PE3YJIbTATOB PAOOTHI C MpE3EHTALNEN WIN
MOHATHUS: BEIIECTBO, XMMUYECKHUH | KPATKUX COOOIICHUH.

3JIEMEHT, aTom, MOJIEKYJIa,
OTHOCHUTEIbHBIE aToOMHas u
MOJICKYJISIpHAS Macchl, WOH,
AJIOTPOTIHS, W30TOIIbI,
XUMUYECKas CBSI3b,

AJIEKTPOOTPHIIATEIILHOCTD,
BaJICHTHOCTb, CTCIICHb OKHCJICHUA,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIN
o0beM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJEKYJISIPHOTO U

HEMOJIEKYJISIPHOTO CTPOEHMSI,
pacTBOpBHI, NEKTPOJIAT U
HEDJIEKTPOJIUT,

NMEKTPOJINTUYECKAsT TUCCOLAALNS,
OKHUCJIUTEIb M BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTaHOBJICHHE,
TerioBoM  3(ddexr  peakuuw,
CKOPOCTb XHMHYECKOM peakluu,
KaTajan3, XUMUYECKOE paBHOBECHE,
YTJIEPOIHBII CKEJIET,
(GyHKIIMOHATbHAS rpynmma,
U30MEpHsl, TOMOJIOTHS;

3.2 OCHOBHBIE 3aKOHBI XHMHHU:
COXPAaHEHHsS  MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa  BEIIECTB,
Ilepuonnueckunn  3akon  JI.M.

MeHnpeneena;

3.3 OCHOBHBIE TEOpUU XHUMHUU;
XUMHYECKOH CBSI3U,
AIEKTPOJIUTUYECKON
JIIACCOIAAIIH, CTPOCHHUSI
OpraHUYECKUX U HEOPraHUYECKUX
COEIMHEHNM;

3.4 BaxXHeHIIMe BeEUECTBA U
MaTepuasbl: BAKHEHUIIINE METaJUIbl
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U CIUIaBbl; CepHas, COJIAHad,
a30THasT W YKCYCHasl KHCIOTEHI;
OmaropojHbple  Trasbl, BOJIOpPO/,
KHCIIOPOJI, TaJIOTEHBI, IIEIOYHBIE
METaJlJIbl; OCHOBHbBIE, KUCIIOTHBIE U
am(poTepHBIC OKCHJIBI u
TUJIPOKCH/IBI, IeJI0uH,
YIIEKHUCIBIA W yrapHbli  rassl,
CepHHUCTBI Ta3, aMMHuaK, BOJa,
NPUPOAHBIA Ta3, METaH, OJTaH,
STHJIEH, alleTUJICH, XJIOPUJl HATpus,
KapOOHAaT W  THAPOKapOOHAT
HaTpus, KkapOboHatr wu ¢ocdar
KaJablus, OCH30J, METaHOI U
9TaHOJ, CIIOXKHBIE 3(PUPHI, KUPBI,
MbUIa, MOHOCaxapuabl (TJIIOK03a),

Jcaxapuibl (caxaposa),
IIOJIMCaXapU /bl (kpaxman u
LIEJUTI0JI034), aQHUJIVH,
aAMHMHOKUCIIOTBI, Oenku,

HCKYCCTBCHHBIC W CHHTCTHUYCCKUC
BOJIOKHA, Kay4yKH, TIaCTMACChI;
B pesynbrate ocBoeHUA

yueOHOU JUCHUILINHBI
00yJaronIuiCs JOMIKEH yMeTh:
V.1 Ha3bIBaTh: W3Yy4YECHHbBIE

BEIIECTBA MO TPUBUAIBHON WU
MEXIyHApOAHOU HOMEHKIIATYpE;
V.2 omnpenensite: BaJCHTHOCTh U
CTENEHb OKHUCJIEHUS XHUMHYECKUX
JJIEMEHTOB, THUN  XUMHUYECKOUH
CBA3U B COCIMHEHMSIX, 3apsi]] NOHA,
XapakTep Cpeabl B BOJHBIX
pacTBOpax  HEOPraHMYECKHX U
OpPraHUYECKUX COEMHEHHI,
OKHCIIUTENb U BOCCTAHOBUTEID,
MPUHA/UICKHOCT,  BEIIECTB K
pa3HBIM KJIacCaM HEOPTraHMYECKHX
Y OpPTaHUYECKUX COCTMHCHUI;

V.3 xapaktepu3oBaTh: 3JIEMEHTHI
MaJIbIX MIePHOJIOB o 170'¢
MOJIOKEHUIO B NEPUOJUYECKOU
cucteme JI.11. Menneneena;

V.4 o0mme XMMHUYECKHUE CBOMCTBA

- METAJIJIOB, HEMETAJJIOB,
OCHOBHBIX KJIaCCOB
HEOPraHWYECKNX W OPraHWYECKHUX
COCIMHCHMUI; CTpOCHUE U

XUMHAYECKHE CBOMCTBA M3yYCHHBIX
HEOPTaHUYECKUX W OPraHMYECKUX
COEeIMHEHNM;

V.5 O0O0BICHATH: 3aBHCHMOCTH
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CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUSI, MPUPOAY XUMHUYECKOUN
CBs3W  (MOHHOW  KOBQJICHTHOM,
METaJUTMYE€CKON U BOJIOPOIHOM),

V.6 3aBUCHUMOCTh CKOpPOCTH

XHUMHYECKOUI peakuuu Hu
MOJIOKEHHE XHUMHYECKOTO
paBHOBECHS oT Pa3IUYHBIX
(hakTopoB;

V.7  BBINOJHATE  XUMUYECKUU
AKCIIEPUMEHT: MO Pacrno3HaBaHUIO
BOXHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX COCAMHEHU;

V.8 mpoBOIUTE: CAMOCTOATEIbHBIN
MOMCK XUMUYECKOW UH(OpMaLuu ¢
HCIIOJIb30BAHUEM pa3IMYHBIX
HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMIBIOTEPHBIX  0a3
NaHHbIX, pecypcoB WHTepHeTa);

HCIOJIb30BaTh KOMIIbIOTEpHBIE
TEXHOJIOTUU 1711 00paboTKu H
nepeaadu XUMHUYECKON

nHGOpPMAIMY U €€ MPECTaBICHHUS
B pa3IMuHBIX (hopMax;

v.9 CBS3BIBATH: U3YyYEHHBIH
Marepual co CBOEH
npo¢ecCuoHAITBHON
NesITeIbHOCTbIO;

V.10 pemaTs: pacueTHbIE 3a/a4u
Mo XUMHYECKUM QopMmynaMm U
YpaBHCHHUSIM;

V.11 HCITIOJIb30BaTh
MPUOOPETEHHBIC 3HAHUS H YMCHUS
B TMPAKTUYECKOW MAEATEIHHOCTH W
TTOBCETHEBHOM KU3HU:

- IS OOBSCHEHHMS XHUMHUYECKUX

SIBIICHHI, IIPOUCXOJISIINX B
MIPUPOJE, OBITY u Ha
MPOU3BOJCTBE;

- OIpeneneHus  BO3MOXXHOCTH
IMPOTCKAHUA XUMHUYCCKUX
MPEBPALLECHU I B Pa3IMYHBIX
YCIIOBUAX 158 OLICHKU nux
MOCJIEICTBUM;

- OJKOJIOTHYECKH  TPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIICH cpelie;
- OOCHKHU BJIUAHUA XUMHUUYCCKOI'O
3arpsi3HEHUST OKPYKAIOMICH CpeIbl
Ha OpPraHMW3M 4YeJIOBEKA W JApYyrUe
KHUBBIC OpFaHI/I3MBI;

- Oe3omacHOTO OOpameHus C
FOpIO‘II/IMI/I 158 TOKCHUYHBIMHU
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BEIIECTBAMM, U JIAOOPATOPHBIM
000pynOBaHUEM;

- INPUTOTOBJIEHUS  PacTBOPOB
3aJJaHHOM KOHILIEHTpalUU B OBITY U
Ha MPOU3BO/ICTBE;

- KPUTHYECKOU OILICHKH
JOCTOBEPHOCTH XUMUYECKON
uHpOpMaNMY, TOCTYMAMEH U3
pa3HbIX HCTOYHHUKOB.
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MUHUCTEPCTBO CEJIBCKOI'O XO3511ICTBA POCCUMCKOM OEJIEPALIAU
DenepaTbHOE FOCYIAPCTBEHHOE OIOUKETHOE 06pa3oBaTebHOE
YIpEXACHUE BBICIIEro oGpa3oBaHust :
«APKTHYECKHH IOCY/IApCTBEHHBIA arpOTEXHOIOIMYECKHH YHUBEPCUTETY
Komte px TeXHONIOTHIE B yIIpaBIeHHS

®OH/I OHEHOYHBIX CPEJICTB
1m0 y41e0HO# AucHANIHHe
OVILO07 Xumust p

43.02.15 IToBapckoe U KOHAUTEPCKOE JEJI0

Sxytex 2024 r.
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DOoHT OLIEHOYHBIX CPE/ICTB YyIeOHOM MHCIUIIHHEI pa3paboTal B COOTBETCTBHY C:

- @ejepaTbHBIM  TOCYAApCTBEHHBIM  00pa3oBaTeNBHBIM — CTAHAAPTOM  CPEAHETO
npodeccHonansHoro ofpasoBanus Mo crenuansaocTd 43.02.15 TloBapckoe u KOHIMTEPCKOE
JIENI0, YTBEP)KACHHbLH pukazoM MurHCTepCTBA 00pa30BaHUs U HAYKH Poccuiickoii Penepanuu
o1 09.12.2016 T. Ne 1565.

- PexoMEHIAIAH 10 PEATH3aLUE CPEHEro ob1Iero 06pa3oBaHusi B NPE/IENaX OCBOCHUS
0Gpa3oBaTeNBHON IPOrPAMMBI CPEJIHETO IPO(ECCHOHATBHOTO o6pasosanus MUHVICTEPCTBO
TIPOCBELLEHUS] POCCUMACKOV ®EIEPALIMA (MAHITPOCBEIIEHM A POCCHH) NeO5-
592 o1 01.03.2023 r. i

- Vae6HbIM mWIaHoM crienuansHoetd 43.02.15 Tloapckoe 1 KOHIUTEPCKOE JIENO 07I00peH
Vuensv copetom ®TBOY BO Apxraaeckuit TATY ot 30.05.2024 r. mpotokos Ne24.

PaspaGorunk(i) @OC Cunesa Enena MibrHudHa - IPENoAaBaTeb

®oHJ OLEHOUHBIX cpencTB yuebmon mucnuumaet OYIL07 Xummst onobpeH Ha LUKIOBOM

_ KOMHCCHY FyMaHHTAPHBIX H €CTECTBEHHBIX JIACIUILTAH OT «24» Mast 2024 r. ITpotoxoi Ne 10.

Tpexncenarens LIK TuE]] f///t;/ /Bacunsesa EK./

TOJITHCh (haMHIIHA; MM, OTYCCTBO

@OoHJ OUEHOYHBIX CPEACTB YYeOHOH IUCIHMIUIMHBI PacCMOTPEH W PEKOMEHIOBaH K
HCIONB30BAHMIO B y4eOHOM MpOIEcce Ha 3acelaHdmy MeTommdeckoll Komuccuu Komremxa
TEXHOJIOTHHA | YITpaBiIeHus o crnenuansHoeTH 43.02.15 IToBapckoe ¥ KOHAUTEPCKOE AEIO.

IIpencenarens Meroauueckon komucenu KTuy / /CuBuesa E.W./
L/nommcs (haMITHS, HMS, OTHECTBO
t
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1. TACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB IO YYEBHO
TACHATIIAHE

no aucuuniaude_ OVYIT 07. Xumus

no cnenuajgbHoctu 43.02.15 IloBapckoe U KOHIUTEPCKOE J1eJ10

Tabmuma 1
Pe3yabTaTsl HaumeHoBaHMe KOHTPOJILHO]
o0y4eHust VDOBEHL OILIEHOYHOI0 CPeICTBA
(ocBoennblie | Dopmupyemblel HaumeHnoBanme P
1 p 0CBOCHMS . IIpomexy
yMeHMusl, KOMIIETEeHIIHU TeMbI 2 Texymmii
Tembl 3 TOYHAA
YCBOCHHbLIE KOHTPOJIb 4
1 arrecTanus
3HAHMS)
1 2 3 4 5 6
V.1 OK 01, OK 02, | Tema 3.1. 1,2 Tecmul, 3auemnvie
HA3BIBATh: OK 04, OK 05 | Knaccuduxarys, KOHMPOJNbHble|  80NPOCHI
HOMCHKJIaTypa U
U3Yy4YECHHbBIE yp 80NPOCYL,
BELIECTBA 10 CTPOCHHC npeocmasnenue
HEOPraHUYECKHUX CIVIBINAINOG
TPUBHAIBHOMN BEIIECTB pesy. 5
— NPaKmu4ecKotl
pabomul
MEXIYHApPO
HOI EeMa 4.1.
HOMEHKJIATYD TTACCU(UKAITHS,
CTPOCHHUE U
© HOMEHKJIaTypa
OpPTraHUYECKHUX
BEIIIECTB
V.2 OK 01, OK 02, | Tema 1.1. 1,2 Tecmui, 3auemmnovie
ompenensits: | OK 04, OK 05 | Ctpoenue atomos KOHMpONbHbIE|  60NPOCHL
XUMHYECKHX
BAJICHTHOCTh 80npocwl,
" CTOIICHE DIIEMEHTOB M IPHPOJTa npedcmasnene
XUMHUYCCKOU CBA3U
OKHUCJIEHUS pesyromamoe
XHMUIECKIX npaxmgmecxou
abomol
DJIEMEHTOB, Tema 2.1 P
THI THIBI XUMUYECKHX
XUMHUYECKOU peakium
CBSI3HU B
MHCHUSIX
COCTHHE Tema 2.2.
» 3apsl HOHa, DIEeKTPOTUTHIECKA S
Xapaxkrep JIMCCOIMAITHS 1
cpensl B HOHHBII 00MeH
BOJTHBIX
pacTBopax Tema 6.1. TlonsTue o
pacTBopax
HEOpraHuyec
KUX "
OpraHUYECKH
X
COCIUHEHMI,
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OKHCJIUTEIb B
BOCCTaHOBUT
ellb,
MIPUHAJICKH
OCTb BEIIIECTB
K pa3HbIM
KJaccaM
HEOPraHUYeC
KHX n
OpraHUYeCcKU
X
COCIMHEHU I

V.3
XapaKkTepU30
BaTh:
3JICMCHTBI
MaJIbIX
MIEPHOJIOB 10
nux
ITOJIOKCHHIO
B
MIePUOTUYECK
oM cHCcTeMe

TLUL

MenneneeBa

OK 01, OK 02,
OK 04, OK 05

Tema 1.2.
[lepuonuueckuii 3aK0H
U TabIuna

JI.1. MenneneeBa

1,2

Tecmui,
KOHMPOJIbHblE
80NpOCHI,
npeocmaenenue
pe3yibmamos
NpaKmuyeckou
pabomol

3auemnvie
60NpPOCHI

V.4 obmue
XUMHYECKHE
CBOMCTBA -
METAJIJIOB,
HEMETAJIJIOB,
OCHOBHBIX
KJIaCCOB
HEOpraHuyec
KX U
OpraHUYECKU
X
COCJIMHEHU;
CTPOCHHE U
XUMHYECKHE
CBOMCTBa
M3Y4YEHHBIX
HEOpraHuyec
KHUX U
OpraHUYEeCKHU
X
COECTMHEHUN

OK 01, OK 02,
OK 04, OK 05

Tema 4.2. CBoiicTBa
OpTaHUYIECKUX
COE€IUHEHNI

Tema 5.1

CxopocTh
XUMHUYECKUX PEAKITUH.
XuMHugeckoe
paBHOBecHE

Tema 7.1

Xumust B ObITY H
MPOU3BOICTBEHHOM
JeSITeTbHOCTH
YeJIoBeKa

1,2

Tecmul,
KOHMPOJIbHbIE
60npocul,
npeocmasnemu
pe3ynbmamos
NpaKmuyeckou
pabomul

Konmponvnas
paboma

V.5
OOBSACHSTE:
3aBUCUMOCTH

OK 01, OK 02,
OK 04, OK 05

Tema 1.1.

CtpoeHue aToMOB
XUMHYECKUX
AIIEMEHTOB U TIPUPOJIA

1,2

Tecmeur,
KOHMPONbHbLE
80NPOCYL,

3auemmnovie
680NPOCH
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CBOWCTB XUMHYECKO# CBSI3U npeocmaenenue
BEILIECTB OT pe3yibmamos
UX COCTaBa NPAKMUYECKol
CTpOCHUS, pabomul
pUpoay
XAMHYECKON
CBSI3U
(voHHOM
KOBAJICHTHOMU
,METAJJTUYECK
ol 1
BOJIOPOJHOI)
V.6 OK 01, OK 02, | Tema 2.1 1,2 Tecmui, 3auemmnvie
3aBHCUMOCTh | OK 04, OK 05 | ThIbl XUMIYECKHX KOHMPOJNbHblE|  BONPOCHI
CKOPOCTH peaximit 80NPOCHL,
XUMHUYECKOU npeocmasnenug
peaknuu u Tema 2.2. pe3yrbmamos
DIEKTPOIUTHYECKA 5 .
MOJIOKEHUE P — NpaKmuyeckou
XUMHYECKOTO MOHHDBIA OGMEH pabomol
paBHOBeECHS
oT Tema 3.2. duzuko-
a3 IMIHbIX XHUMHUYECKHE CBOMCTBA
(dakTopoB HEOPraHHYCCKUX
BEIIECTB
Tema 5.1 Cxopoctb
XUMHNYCCKHX peaKuHﬁ.
Xumuyeckoe
paBHOBECHE.
V.7 OK 01, OK 02, | Tema 3.2. dusuko- 2,3 Tecmui, 3auemnole
BBIIOJIHSTD OK 04, OK 0, XUMHUYECKHE CBOMCTBA KOHMPOAbHblE|  BONPOCHI
XUMUYECKUN HEOPTaHNHICCKNX 80NpPOCHI,
SKCIEPUMEHT BeIeCTB npedcmasnenud
: TIO pe3yibmamos
pacro3HaBaH NpaKmuyeckou
17100 Tema 4.3 pabomul
BASKHEHIITIX Wnenreduxarms
HeopraHmuec OpPTaHMYECKHUX
— BEIIIECTB, UX
OpraHuyYecKu 3aHICHNC 1
X MIPUMEHEHHE B
COSIMHEHHI OBITOBOH H }
MIPOU3BOJICTBEHHON
NeATETLHOCTH
YeloBeKa
V.8 OK0l, OK02, | Tema 4.3 3 Tecmour, 3auemnvle
IPOBOIHTE: OK 04, OK 05 | Unenteduxarms KOHMPOAbHblE|  BONPOCHI
CaMOCTOSITEN OpPTaHMYECKHUX 80NpOCHI,
LHEIR  TIOMCK BEIIIECTB, UX npedcmasnenue
N — 3aHYEHHE U pesyrbmamos
HHpOPMAITAH PUMEHEHNE B NpaKmuyeckou
c OBITOBOM U pabomul,
MIPOU3BOJICTBEHHOU coobujenull,
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HCIOJIb30BaH
uem
pa3IMYHBIX
HUCTOYHUKOB
(Hay4yHO-
MOMYJSIPHBIX
U3IaHUMH,
KOMIIBIOTEPH
BIX 0a3
JAHHBIX,
pecypcoB
WnTepuera);
UCIIOJIb30BaT
b
KOMIIBIOTEPH
BIC
TEXHOJIOTHH
VIS
00paboTKH
nepeaan
XUMHYECKOH
uHpopmanuu
u ee
MPEICTaBJICH
us B
pa3IMYHBIX
dopmax;

JCATCIIbHOCTH
YCJIO0BCKaA.

Tema 7.1

Xumust B OBITY H
MPOU3BOACTBEHHOMN
JeATeILHOCTH
YeJIoBeKa

8bINOJIHEHUE
Kelic 3a0anuil

v.9
CBS3BIBATH:
U3Y4YEHHBIN
MaTepuan co
CBOEH
npodeccruona
JILHOMN
JESATENBHOCTD
O,

V.10 pemars:
pacueTHbIe
3a7a4u IO
XUMHYECKUM
dbopmynaMm u
YPaBHEHHUSIM;
V.11
UCIIOJIb30BaT
b
npruoOpeTeHH
ple 3HAHUS U
YMEHUS B

OK 01, OK 02,
OK 04, OK 05

Tema 7.1

Xumus B OBITY U
MPOU3BOJICTBEHHOMN
JIEATETIbHOCTH
YeJI0BeKa

2,3

Tecmul,
KOHMPOJIbHbIE
60npocul,
npeocmasnemu
pe3ynibmamos
NpaKmuyeckou
pabomul

3auemmnvie
60NPOCHL
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MPAKTHYECKO

v

u

JIeATETLHOCT
u u
MTOBCETHEBHO
1 KU3HU:
3.1 OK 01, OK 02, | Tema 1.1. 2,3 Tecmeu, 3auemmnole
Baxueiimme | OK 04, OK 05 | CrpocHue atomoB KOHMPOJNbHblE|  8ONPOCHI
XAMHUYECKHE XHMHYCCKHX 60NpoOCul,
TIOHSATHS: SJICMCHTOB M TIPHPOA npeocmasnenud
BEIIIECTBO, XMMIHECKOH CBAHM pe3yibmamos
N Tema 1.2. .
XUMUYECKUN Tepuoicckuii 3akon Npakmu4ecKou
AJIEMEHT, W Ta6HmA pabomuwl
aToM, JI.. Menneneesa
MOJICKYJa, Tema 2.1
OTHOCUTEIIBH Tunsl XUMAYECKUX
bI€ aTOMHAasI U peakuuit
MOJIEKYJISIpHA Tema 2.2.
q MAcCCHl, DIEeKTPOTUTHIECKA S
YIOH, JCCOLMALIS 1
ATTOTPOMHS, MOHHBIN OOMEH
H3OTOIIB, Tema 3.1.
Knaccuduxkarus,
XUMITICCKAA HOMEHKJIATypa
CBA3b, CTpOCHHE
SJIEKTPOOTPH HEOPraHUYECKUX
LATEIbHOCTb, BEIECTB
BaJICHTHOCTb,
CTENEHD Tema 4.1.
OKHCIICHUS, Knaccuduxkarnms,
MOJTb, CTpOCHHE U
MoJIsIpHast HOMEHKJIaTypa
Macca, OpPraHUYECKUX
MOJISIPHBIN pettects
obbeM Tema 6.1. [TonsTre o
ra3z000pa3HbI pacTBopax
X  BEUIECTB,
BEIIIECTBA
MOJIEKYJIIPHO
To u
HEMOJIEKYJISIP
HOTO
CTPOEHUS,
PacTBOPHI,
ANEKTPOIUT U
HEIJIEKTPOJIN
Tﬁ
3JIEKTPOJIUTH
yeckas
JUCCOLMAs
, OKHCJIHUTEIIb
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u

BOCCTaHOBUT
eJb,
OKHUCJICHUE H
BOCCTaHOBJIC
HUE,
TEIJIOBOM
apdexT
pEaKInH,
CKOPOCTh
XUMUYECKON
peaxium,
KaTaJiu3,
XUMHYECKOE
paBHOBECHE,
YIJIEPOIHBIN
CKEJIET,
(GyHKIMOHAN
pHas TpPYIIa,
u30Mepus,
TOMOJIOTHUS
3.2 ocHoBHble | OK 01, OK (02, | Tema 2.2. 2,3 Tecmut, 3auemnvie
3aKOHBI OK 04, OK 05 | D1eKTpOnUTHYECKa 5 KOHMPOIbHbIE|  8ONPOCHL
XUMUH: AMCCOLMALIIA 1 6onpocol,
COXpPaHEHHS ?:};I;BZHF6MGH npeocmasnemu
Macchbl Knaccnz’pl:maum, PEIYTOMAMOE
BCIICCTB, HOMEHKIIaTypa 1 npaxmuteckou
IIOCTOSIHCTBA CTpoeHHe paboma.
COCTaBa HEOPraHMYECKUX
BEILECTB, BeIIeCTR
[Tepuoanueck Tema 4.1.
ui 3aKOH Knaccuduxanms,
A.N. CTPOCHHE U
Menpeneena; HOMEHKJIaTypa
OpTraHUYECKHUX
BEIIIECTB
3.3 ocHoBHble | OK 01, OK 02, | Tema 2.1 2,3 Tecmot, 3auemnvie
TeopHH OK 04, OK 05 | Tumsl XMMHHYCCKHX KOHMPOIbHbIE|  60NPOCHL
XUMHH; peaKmm 6onpocol,
XUMHAYECKO Tema 2.2. npeocmasnenud
CBA3H, DIIEKTPOIUTHYECKA 5 rI:pe ;3; ;bjjlizz)o(;
SJICKTPOJIUTH OUCCOIAINI 1
YeCKOi MOHHBIH 0OMeH pabomol
JIVICCOIIHAIINT
., CTpoeHus Tema 3.2. (DI/IBI/IIio-
XUMHYECKHE CBOMCTBA
OpTaHHacCKn HEOPraHUYECKUX
X u BCIIECTB
HEOpraHuyec
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Tema 5.1 CxopocTb

KHX }
COeTMHEHHiL; XMMHUYECKHX PEAKIIMIA.
XHUMHUYECKOS
paBHOBECHE.
Tema 6.1. IlonsTue o
pacTBopax
3.4 OK 01, OK 02, 2,3 Tecmut, 3auemmnbie
paxueiimme | OK 04, OK 05 | Tema 4.2. CpoiicTBa KOHMPONbHBIE|  60NPOCHL
BEIllECTBA U SEZZEI;:E;I;HX 6‘;’1}70%1,
MaTepUAIIbL: Tewa 4.3 npeocmasnenue
BOKHCHIINE WnenTeduxarnus 5 AV TbMAMOG
IDAKMUYECKOU
METaJIel 1 OpraHUYecKHX pabombr
CILTABBL, BELIECTB, UX
CEpHad, 3aHYCHUE U
COJIAHAs, MIPUMCHCHHE B
a30THas u OBITOBOM U
YKCyCHasI MIPOU3BOJICTBEHHOMN
KHUCJIOTBHI, JIeITeIIbHOCTH
0J1aropoIHbIC YcJIOBCKa
rassl,
BOAOPOL, Tema 5.1
KHCIIOpOA, CxkopocTb
raJIOreHel, XUMUYECKHUX PEaKITHA.
ICJIOYHBIC XHUMHUYECKOE
METaJUTBL; paBHOBECHE
OCHOBHBIE,
KUCIIOTHBIE U Tema 7.1
Xummus B OBITY U
amotepHbIe HPOU3BOICTBEHHOMN
OKCHIBI 2t NEeATeTLHOCTH
TUAPOKCHUIBI, YeIoBeKa
HIEJI0YH,
YTJIEKUACIIBIA

U yrapHbid
rassl,
CEepPHUCTBIN
ra3, aMMHAaK,
BOJA,
IIPUPOIHBII
ra3, MeTaH,
9TaH, JTUJIEH,

alleTHIICH,
XJIOPH]
HATpUS,
KapOoHAT |
THJIPOKapOOH
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aT  HaTpus,
KapOoHAT |
docdar
KaJIbIus,
OeH3011,
METaHOJd |
3TAHOII,
CJIOKHBIE
3¢hupsl,
JKUPBI, MBLIA,
MOHOCaxXapua
bl (TII0KO032),
JcaxapHabl
(caxapo3sa),
MOJIMCaXapHU/I
bl (Kpaxmain u
IEJUTI0NI034),
AHWINH,
AMUHOKHCIIOT
B, OenKH,
HCKYCCTBEHH
13(S u
CUHTETHYCCK
e BOJIOKHA,

Kay4dyKH,
IJIACTMACCHI;

Hna xapakmepucmuku ypo8Hs 0C80eHUsl y4eOH020 MAMEePUand UCnoab3yiomcs ciedyioujue 0003Ha4eHUs:

1 — osnaxomumenvHblil (V3HABAHUE paHee U3YUEHHbIX 00BEKMO8, C8OUCHE),

2 — penpoOyKmueHblil (bINOIHEHUE 0esMeNbHOCMU NO 00PA3YY, UHCIMPYKYUU UTU HOO PYKOBOOCHEOM,);

3 — npodyKmueHbLIl (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINONHEHIUE 0eMeNbHOCMU, pelleHue NPODIeMHbIX 3a0al).

2. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIUILIUHBI, TOJJEXAIIAE
ITPOBEPKE

B pesynbrate aTrecTanmu mo y4eOHOM TUCIHMIIMHE OCYLIECTBISETCS KOMILIEKCHAs MpOBEpKa
CIIEYIOIINUX YMEHUHN U 3HaHUH, a Takke TuHaMuKa (GOpMUPOBAHUS OOIIMN KOMIIETEHIIUH.

Tabmanma 2
DopMbI U METOBI
OcHOBHBIE TOKA3aTEIN
Komnerennuu | Pe3yabrarsl 00y4eHust KOHTPOJIA
OLICHKH pe3yJibTaTa
OLIEHKH
OKO0l, OK02, |3.1 Bnanerot BaxxHeHIIINMU YcrHbIi onpoc
OK 04, OK 05 | paxxHelmIMe XUMAYECKAE | XUMUUYECKUMH (MHIUBUTyaTbHBIH,
MIOHATUSA: BEILECTBO, MMOHSATUSIMH: (bpOHTANBHBIMN,
XAMHYECKHUH DJICMEHT, BEILECTBO, XUMUYECKUI KOMOWHUPOBaHHBIH )
aToM, MOJIEKYa, AJIEMEHT, aTOM, MOJIEKYJIa, | PEIIEHH 3a/ady,
OTHOCHUTEJIbHBIEC AaTOMHASI | OTHOCUTEIIHHBIC aTOMHASI | COCTaBJICHHE
Y MOJIEKYJISIpHAsl MacChl, 5 ypaBHEHUH,
WOH, aJUIOTPOIHS, MOJIEKYJISIpHAs MaCChl, XUMHUYECKHUX
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M30TOIIbI, XUMUYECKast WOH, peakuui
CBSI3b, BaJICHTHOCTb, CTEIICHb
ANEKTPOOTPHUILIATETILHOCTD, | OKUCIICHUS, MOJIb,
BaJICHTHOCTh, CTCIICHb MOJIIpHast
OKHCJICHUS, MOJIb, Macca.
MOJISIpHAsI Macca,
MOJISIPHBIA 00beM
ra3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO
CTPOEHHSI, PaCTBOPBHI,
3JEKTPOJIUT U
HEDJIEKTPOJIIUT,
AIEKTPOJIUTUYECKAS
JUCCOoLUaIus,
OKUCIIUTEIh U
BOCCTaHOBUTEb,
OKHCJICHUE U
BOCCTaHOBJICHUE,
TETI0BOM 3 ekt
peakIu, CKOpOCTh
XUMHUYECKON peakinu,
KaTajan3, XUMAYECKOe
paBHOBECHE, YTIEPOIHBIN
cKeneT, QyHKINOHAIbHAs
rpymma, u30Mepus,
TOMOJIOTHSI
OK 01, OK02, | 3.2 ocHOBHble 3akoHbI | [lOHUMaIOT OCHOBHBIE [IpoBepka
OK 04, OK 05 | xumuu: coXpaHeHusl | 3aKOHBI XUMHUH: 3aKOH MU CHMEHHBIX
MAaCCHI BemiecTs, | COXPAHCHHUS MacChl paboT:,0TBETHI HA
MOCTOSIHCTBA cocrapa | BCIICCTB, BOHPOCHL 1
pemects, [Tepuoaudeckuii | SAKOH MOCTOTHCTBA TECTOBBIC 3aTaHUS
3axon JI.M. Menzeneepa; | “0¢T4Ba
BEIIIECTB, 3aKOH
ABorazpo,
[lepuoanueckuii 3aK0H
JAN.
MenneneeBa
OK 01, OK 02, |3.3 ocHoBHble Teopuu | [IOHMMAIOT XUMHYECKHEe | YCTHBIH ompoc
OK 04, OK 05 | xumun; XUMHYECKOM | CBOMCTBA OCHOBHBIX (MHOMBUTYATTbHBIN,
CBSI3H, KJIACCOB (bpOoHTATBHBIH,
IEKTPOTUTHIECKOM HEOPraHHIECKIX KOMOMHHPOBAaHHBIN)
JUCCONMANNY, CcTpoeHus | COCAMHCHHML.
OpPTaHUYECKUX p | OXCHIOB, KHCTIOT,
HEOPraHUYECKUX OCHOvB aHu,
. conent
COCTMHEHUH;
OK 01, OK 02, | 3.4 BaxHeiimue BemiecTBa | BlageioT OCHOBHBIMHU Pabora c
OK 04, OK05 | n MaTepHanbl: | MeXaHH3MaMH WCTOYHUKAMH
BaKHeiIe Meramel u | 00PasoBaHMs HHpOpMaIH
CILTaBbI; CepHas, consHas, | PA3THIHBIX BUJIOB (momomHUTENbHAS
XUMHUYECKOHN CBSI3U: JUTepaTypa,
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a30THasT W yKCYCHas
KHUCJIOTBI;  OJaropoHbie
rasbl, BOJIOPO/I, KUCIIOPO/I,

raJOreHBI, IICTI0YHbBIE
METaJLIbl; OCHOBHBIE,
KHCJIOTHBIE u
aMm(pOTepHBIC OKCHABl U
THIPOKCHUIBI, IIEJIOYH,

YIJICKUCIIBIA W yrapHbIU
ra3pl, CEpHUCTBIM ras,
aMMHUaK, BOJIA,
IIPUPOJHBIN Tra3, METaH,
9TaH, ATHIEH, alleTUJIEH,
XJIOpUJ HATpusi, KapOOHAT
U TUAPOKApOOHAT HATpUS,
kapOoHatr u  Qocdar
KaJbLus, OeHs3oi,
METaHOJI M 9JTaHoI,
CIIO)KHBIE J(HPBI, KUPBHI,
MbLJIa, MOHOCaXapu bl
(rmroko3a),  aMcaxapubl
(caxapo3sa),
noyircaxapuasl  (Kpaxman
U TEJUII0JI03a), AaHWIHH,
aMUHOKHCIIOTBI,  OeNKw,
HCKYCCTBEHHBIE u
CHHTETHYECKHE BOJIOKHA,
KaydyKH, TUIACTMACCHI;

KOBaJICHTHOM, HOHHOM,
METaJLTNYECKOM

SHIUKJIONIEIUH,
CJIOBapH, B TOM
Yyclie UHTepHET-
HMCTOYHHKH), TECTHI

Ymeer:

OK 01, OK 02, | V.1 Ha3bIBaTh: M3ydeHHBIE | S3HAIOT XUMHYECKHUE VYcTHBI onpoc;

OK 04, OK 05 | gemectBa o | CBOMCTBa, ydactue B
TPHBHAILHOI i | TPUMEHEHHE U CIIOCOObI | 9BPUCTUYECKOM
MeKYHAPOIHOM MOJTYYSHUS] METAJIIOB U Oecejne
HOMEHKJIATYpe HEMETaJJIOB

OK 01, OK 02, | ¥Y.2 onpenenars: ITonumarot cytb Teopun | OTBETHI Ha

OK 04, OK 05 | BaJIEeHTHOCTb U CTEIICHb ANEKTPOJIUTUYECKON KOHTPOJIbHBIE
OKHCIICHUS XMMUYECKUX | IMCCOLUAINU BOIIPOCHI;
AJIEMEHTOB, TUTI TECTUPOBaHUE;

XHUMHYECKOH CBSI3U B
COEIMHEHUSIX, 3apsi
WOHA, XapaKTep CPeJbl B
BOJIHBIX PacTBOpPaxX
HeOpFaHquCKHX nu
OpraHUYECKUX
COCIUHEHHI, OKUCIUTEIh
1 BOCCTAaHOBUTCIIb,
MIPUHAIC)KHOCTh
BEILIECTB K Pa3HbIM
KJIaccaM HEOPTaHUYECKHUX

ITonuMaror cythb
OKHCIHTEIBHO-
BOCCTAHOBUTEILHBIX
MPOLECCOB

paboTa B rpymnmnax
10 IOJITOTOBKE
OTBETOB Ha
npoOJIeMHbIe
BOTIPOCHI
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" OPraHUuYCCKHX

COCIMHEHU I
OKO01, OK02, |V.3 xapakrepu3oBarh: | [IoHMMarT OCHOBHBIE [IpoBepka
OK 04, OK 05 | sneMenTHI MaJbIx | 3aKOHBI XMMHU: 3aKOH KOMMYHUKATUBHBIX
IEPHOIOB o 1x | COXpaHEHHUs MaccChl YMEHHI U HaBBIKOB
OIOKEHHMIO B | BEILECTB, (KoMmeTeHIHn):
Hepuoueckoli  cucteme | SAKOH MOCTOSHCTBA BBICTYIUICHUS c
T Menzerneesa cocTaBa JOKJIajaMH,
BEIIECTB, 3aKOH 3amuTa pedeparos,
ABoraspo, BBICTYIUICHUSI ~ Ha
[Tepuoanueckuii 3aKoH ceMMHapax,
.. JUCKYCCHUSX;
MenneneeBa IIpoextHasa u
yueOHO-
UCCIIeIOBATENbCKAs
pabora
OK 01, OK 02, | V.4 o0mue XUMHAYECKHE ITonuMaroT OCHOBHEIE IIpoBepka
OK 04, OK 05 | cBoiicTBa - METaJJIOB, I0JIO’KEHUS TEOPUU NUCBMEHHBIX PadoT
HEMETAJIJIOB, OCHOBHBIX CTpOCHUS (pa3BepHYTBIX
KJIACCOB HEOPTraHMYECKUX | OPraHMYECKUX BEIIECTB OTBETOB Ha
Y OPTraHUYECKUX AM. BOIIPOCHI)
COEAMHEHHMI; cTpoeHue u | bytneposa
XUMHUYECKHE CBOICTBA
M3y4YEHHBIX
HEOPraHUYEeCKHUX U
OpraHUYECKUX
COCIMHEHU I
OK 01, OK 02, | Y.5 00BbACHSATS: [TonumaroT [IpoBepka
OK 04, OK 05 | 3aBUCUMOCTb CBOMCTB TCHETUYECKYIO KOMMYHUKATUBHBIX
BELIECTB OT UX COCTaBA U | CBSI3b MEXIY YMEHUW U HaBBIKOB
CTPOEHUSL, IPUPOTY MpeAeIbHbIMU (KOMMETeHIINN ):
XUMUYECKOH CBS3U HeTpeaeIbHBIMU BBICTYTUICHUSI c
(MOHHO KOBaJIEHTHOM, YTJIEBOJOPOAAMH JOKJIa1aMH,
METaJUTHYECKOU U 3ammra pedepaTos,
BOZOPOJHOMN) BBICTYIUIGHUS ~ Ha
ceMHHapax,
JUCKYCCHUSIX;
IIpoekTHas u
yueOHo-
HCCIeIoBaTeNbCKas
pabota
OK 01, OK 02, | V.6 3aBUCHUMOCTE IToHnMaroT 3aBUCHMOCTE
OK 04, OK 05 | ckopoCTH XUMHUYECKOU CKOPOCTH XUMHUYECKOU
peaKkuu 1 MojIoKeHHe peakiumn
XUMHYECKOTO PABHOBECHS | OT Pa3iIM4YHbIX (haKTOPOB.
OT pa3INyYHbIX (PaKTOPOB
OK 01, OK 02, | V.7 BBINOJNHATH [ToHnmaroT cBoMCTBa U
OK 04, OK 05 | xumMnueckui 3Ha4YecHUE
9KCIIEPUMEHT: 110 a30TCoIepKAIINX
pacrno3HaBaHUIO OpraHUYeCcKHUX
BOKHENIIUX COEIMHECHUM:

HCOPraHNYCCKUX 1

AMUHOKHCIIOT 1 OEJIKOB
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OpPraHu4€CKUux

COCIMHCHUI
OK 01, 0K 02, | V.8 npoBoauTh: | [IOHUMAIOT CIIOCOObI
OK 04, OK 05 | camocTosITeNbHBII MOUCK | TIOJYYECHHUS U
XHUMHIYECKOL MIPAKTHIECKOE
uHpOpMALHH c | 3HAYEHME MIIACTMACC M
HCIIOIb30BAHUEM BOJIOKOH
Pa3IUYHBIX  HMCTOYHHUKOB
(Hay4HO-TIOYJIIPHBIX
U3/1aHUM, KOMIIBIOTEPHBIX
0a3 JaHHBIX, pPECypPCOB
HHutepHera);
HCIIOJIE30BATh
KOMITBIOTEPHBIC
TEXHOJOTMH JUIST
00paboTKM H Tepemadu
XUMHYECKOH
uHpOpMaIu U ee
MPEJICTABICHUS B
pa3auYHbIX (HhopMax;
OKO0Il, OK02, | V9 CBSI3BIBATH: | IloHUMAIOT IIpoBepka
OK 04, OK 05 M3yYeHHBIH MaTtepuan co | [CHETHYCCKYIO KOMMYHHUKATHUBHBIX
CBOEH IIPOecCHOHANBHOM | CBA3h MEIKIY KHCTOPOT YMEHUH W HAaBBIKOB
NEATENBHOCTBIO; CoZepKaAIUMH (kKomIeTeHIMN):
V.10 pemats: pacuernpre | OPTAHHICCKAMI BBICTYIUICHUS c
COCUHEHUSIMH. JIOKJIaIaMH,

3aga4yu 110 XHMHWYCCKUM

dhopmynam u
yYpaBHEHUSM;
V.11 UCHOJIL30BaTh

MpUOOPETEHHbIE 3HAHUS U
YMEHUs B IPaKTHYECKOU
JESATEIBHOCTH U
IIOBCEIHEBHOM JKU3HMU:

Pemarot PaCUCTHBIC
3aJa4u 110 XUMHH.

3amuTa pedeparos,
BBICTYIUIGHUSI ~ Ha
ceMHUHapax,
JTUCKYCCHSX;
[IpoekTHas u
yueOHO-
HCCIe10BaTeNbCKas
pabora

2.1. Onenka ocBoeHHUs1 y4eOHOM TUCIUIITHHBI
2.1.1. ®opMbI U METOAbI OLICHUBAHUS

IIpeameToM OLEHKM Cily>KaT yMeHHUs W 3HaHus, npeaycmorpenHble ®I'OC no pucuunmnune Ol
HarpaBJIeHHbIEe Ha (hOopMUpPOBaHHE OOIIMX U TPOPECCUOHATBHBIX KOMITETEHIIHHA.

Tabnuya 3
IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKHU
PesyabTaTsl OCHOBHBIE MOKA3aTeJIH ONEHKH Onenka
00y4eHust pe3yJbTara (na/uer)
3naem:
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3.1

Ba)KHCHIIINE XUMHYECKHE
IOHSATHS. BEIIECTBO, XUMHYCCKUI
3JICMEHT, aToM, MOJICKYJIa,
OTHOCHTCIIBLHBIC aToMHAas i
MOJICKYJISIpHAS MAaccChbl, HOH,
AJUIOTPOIIHUS, H30TOIIEL,
XAMHYECKast CBSI3b,

ANEKTPOOTPHUIATEITLHOCTb,
BAJIEHTHOCTD, CTEIEHL OKHMCIIEHUS,
MOJIb, MOJISIpHAsI Macca, MOJISPHBIN
0o0beM Ta3000pa3HbIX BEIIECTB,

BEUIECTBA  MOJIEKYJSIPHOIO U
HEMOJIEKYJISIPHOTO CTpOEHUH,
pacTBOpBHIL, AIIEKTPOJIUT U
HERJIEKTPOJIUT,

ANEKTPOJIUTUYECKAS] TUCCOLUALUS,
OKHUCIIUTEIb W BOCCTAaHOBHTEID,
OKHUCJICHHE U BOCCTaHOBJICHUE,
TeroBot  addexT  peakuuw,
CKOPOCTb XUMHYECKOM peaKiuu,
KaTajan3, XUMHYECKOE PaBHOBECHE,
YIJIEPOIHBIN CKEJIET,
GbyHKIIMOHATTBHAS rpymna,
M30MEpHsl, TOMOJIOTHSI

- XapakTepHu30BaTh CBOMCTBA OPTaHUYECKUX
BCHICCTB, JUCIICPCHBIX U KOJUIOUAHBIX
CUCTEM

- Pacno3naBarh CBOMCTBA OPraHUYECKUX
BEIIECTB

- Paznuuath o xumuueckum Gopmynam,
BUJIaM CBSI3U, (YHKIIMOHATIBHOU TPYIIIaM,
KJIACChI OPraHUYECKUX BEIIECTB

- COOTHOCHUTH (POpPMYITy BEIIECTBA U KJIacc
yIJ1€BOJIOPOIOB

- BBIOMpATh Ha3BaHUE YIIIEBOJOPO/Ia

oa

3.2 OCHOBHBIE 3aKOHBI XHMHH:
COXpAaHEHUs  MacChl  BEIIECTB,
IIOCTOSSHCTBA COCTaBa BEIECTB,
[lepuonnueckuin  3axkon .M.
MeHaeneeBa

- 3aKkaHYUBaTh YPAaBHEHHS] XUMHYECKHX
pEeaKuuii, COrIaCHO CTEIEHH OKUCIICHHUS
JJIEMEHTOB

- PaccraBisaTh K03 PUIIMEHTHI B
YPaBHEHMSIX XUMUUECKUX PEAKIMAX
COTJIACHO 3aKOHY COXPaHEHMSI MaCChl

- [lepeuncnsaTh OTINYMS OPraHUYECKUX
BELIECTB JIPYT OT JApyra N0 XMMHUYECKUM
CBOMCTBaM

- OnpenensiTe CTENEeHb OKUCICHUS
JJIEMEHTOB

- BBIOMpATh CBOICTBA, N3MEHSIOIIEECS B
NIEPUOJE WU TPYIIIE

- BBIOMpPATh CyMMY KO3(D(PHUIIEHTOB B
MIOJTHOM MOHHOM YPaBHEHUU PEaKIUH

- BBIOMpATh U30MEpP K JaHHOMY BEILLECTBY
- BBIOUpATh KUCIIOTHI, OCHOBAHUSI, COJIH,
OKCH/JIbI M3 TPEJUI0KEHHBIX (hopMyI

- Ilo crpoeHuio BeliecTBa ONPEAEHATh €ro
o0mryro ¢popMyity, Ha3BaHHE, THUIBI PEAKIINN,
IPOAYKTHI peaKLnil.

oa

3.3 OCHOBHBIE TEOPUU XHMHH;

XUMHYECKON CBSI3H,
JIEKTPOJIUTUYECKON
JUCCOLMAINH, CTpOEHUS

OpPraHMYeCKUX M HEOPraHUYECKUX
COEIUHEHUN

- BI)I6I/IpaTB KHUCJIOTBI, OCHOBaHHsA, OKCHbI,
conu

- BBIOHMPATh AJIEMEHTHI TOOOYHBIX TTOATPYIIIT
- Ha3bIBAaTh U BBIGI/IpaTB MaKCHUMaJIbHOC
KOJIMYECTBO AJIEKTPOHOB Ha OPOUTAIISX

- BEIOMpATh YHCIIO MPOTOHOB HEUTPOHOB U

oa
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AJIEKTPOHOB Y aTOMOB 3JIEMEHTOB

- BEIOMpATH CTENIEHb OKUCIICHUS 3JIEMEHTA

- OIPENeNsITh U BbIOMpATh KOJUYECTBO
3JIEMEHTOB B T'pYIIIIE, IEPUOAE

- BBIOMPATh OTHOCUTENIbHYIO MOJICKYIISPHYIO
Macca BEIleCTBa

- HaXOJIUTh OTHOCUTEIILHYIO MOJIEKYJISIPHYIO
Macca BEIleCTBa

3.4 Baxneimme BemectBa U | - COCTaBIATh ypaBHEHUS XUMUYECKUX oa
MaTepHualibl: BaXKHEUIIINE METAILIIbI peakLuil COrIaCHO U3MEHEHUAMH,

U CIUIaBBl; CepHas, couisHas, | IPOUCXOMANINMH C IPOAYKTAMHU B XOIC

a30THast M YKCycHas KHCIoTbl; | TEXHOIOTHYECKOTO npomecca

GIArOpONHBIE  Ta3bi,  BOIOPOIL, | - Ornpenenarb, COrjlacCHO NPUHIUITY

KHCIOPOJT, TATOTCHBI, MIETOHBIC JlelllaTenne, MI3MEHECHIE XHMHYECKOTO

METaJUIbl; OCHOBHBIC, KUCIIOTHBIE U DaBHOBCCHA B 00paTHMBIX PCAKLIHSX T10JL
aMAoTepHbIE OKCHITB! ;| ACHCTBIEM PasIHIHbIX (dakTopoB.

- Ha3piBaTh ycCli0BUSI, OT KOTOPBIX 3aBUCUT
rHHpOKCHHEI’ Flenoqn, paBHOBECHE B 0OpaTHMBIX pEaKLUAX
yrneKchLvm M YrapHeM = Ta3bl, | _ TTepeuncnars ycnosus HeoOpaTHMOCTH
CEPHUCTBIH Ta3, aMMHUAK, BO, | peaknuii
NPUPONHBIA  Ta3, METaH, O9TaH, | - HasplBaTh NPU3HAKH, OT KOTOPBIX 3aBHCHT
9THIICH, AlICTHJICH, XJIOPUA | CKOPOCTh XUMHUYECKUX PEAKLIUN
HaTpus, KapOoHaT U | - COOTHOCUTH (HOpMYIly U BUJ XUMHUYECKOM
TUAPOKApOOHAT HATpHs, KapOOHAT | CBSI3U B HEH
u  ¢ochar xampuusa, OeH3od,

METaHOI M JTaHOJ, CJOKHBIE

3¢upBHL, JKUPBIL, MbLIa,

MOHOCaXapHu/Ibl (rmroko3a),

JICaXapu/Ibl (caxapo3za),

MoK CcaxapuIasl (xpaxman u

LIEJITI0JI034), aHWJIVH,

AMUHOKUCJIOTEI, Oerku,

WCKYCCTBEHHBIE U CHUHTETHUYECKHUE

BOJIOKHA, KaY4YKH, IJIACTMACCHI

Ymeem:

V.1 Ha3bIBaTh: usyuennsle | - I1on0MpaTh peakTHBEI M 000PYIOBaHUE IS oa
BelleCTBa IO TpHBHaHBHOﬁ unu | IPOBECACHUA XUMHUUYCCKHUX PEAKIIUU COTJIACHO
MEXIyHapOIHOI YCIIOBUSIM MPOTEKAHUS U TPYIIIOBBIM
HOMEHKJIaType pearcuTam.

V.2 omnpenensTh: BaJE€HTHOCTb M
CTENEHb OKHCIICHUS] XMMHYECKUX

JJIEMEHTOB, THII  XHMHYECKOMH
CBSI3U B COCJIMHEHUSX, 3apsi/i HOHA,
XapakTep cpeabl B BOAHBIX
pacTBOpax  HEOPraHWYECKUX U
OpraHu4eCKHUX COE€IUHEHMH,
OKHCIIUTEIh KW BOCCTaHOBUTEIb,
MPUHAIC)KHOCTh  BELIECTB K

pa3HBIM KJ1accamM HEOPTraHWYECKHX
1 OPTaHUYECKUX COCTUHEHUIN

- MaHumynupoBaTh XUMHYECKUM
obopymoBaHueM, co0JI0/1ast MpaBHIIa
TEXHHUKHU 0€30MacHOCTH

- Ha3piBaTh OCHOBHBIE MTpaBUJIa TEXHUKU
0€301acHOCTH TpU padoTe B XUMUUYECKOU
nabopaTopuu;

- BBITTOTHATH 1€MCTBUS B COOTBETCTBUU C
MpaBUJIaMHU

- Ha3siBath BubI 12a00paTOpHOTO
obopynoBaHus

- Ha3siBath BelecTBa ¢ KOTOPBIMU
pearupyroT KUCIOTHI, IEJI0YH, OCHOBAHUS,
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V.3 XxapakTepuszoBaTh: 3JIEMEHTHI
MajbplX  [EpUOAOB MO  HX
IIOJIOKEHUIO B IEPUOJUYECKOMN
cucreme /.M. Menneneesa

OKCH/IbI, COJIM, OpTaHUYECKHE BEIeCTBa

- Ha3biBaTh BHIbI JTAOOPATOPHOTO
obopynoBaHus (BOPOHOK, KOJIO, MUIIETOK,
CTaKaHOB)

- [lepeuncnsaTh npaBusa UCIOIb30BAHUS
1a00paTOpPHOTO 000PYIOBAHHS

- BBIOMpATh BEIIECTBA, C KOTOPHIMU
B3aUMOJICHCTBYET JaHHOE

- Ha3bIBaTh BEUIECTBA, C KOTOPHIMU
B3aUMOJICHCTBYET JaHHOE

- BEIOUPATH CYXKJIEHUS, COTJIACHO TEKCTY

- HAXOJUTh B TEKCTE JOKA3aTeIbCTBA K
npobiiemMe, OTBETHI Ha BOITPOCHI

- IEPEYUCIATH CBOWCTBAa MaTEPUAIIOB U
BEILECTB

- Ha OCHOBE TEKCTa HA3bIBATh ITIaBHYIO
MBICJIb

- Ha ocHOBe TekcTa BEIOMPATh HCTHHHBIC U
JIOKHBIC CYKICHH.

- YcTaHaBIMBATh JIOTHYECKYIO
MOCTIeIOBATEIBHOCTh JJAHHBIX, COCTABIISATh
CXEMBI

- AHaIM3HPYs SBJICHUS BBIOUPATh HCTUHHBIE
U JIOXKHBIE, HCITPABJISATH OMINOKH

oa

- 3anuchIBaTh YPaBHEHUS XUMHUECKUX
peaKkLuil o cxeme

- PaznuyaTe TMI XMMMYECKOW peakiyu 1o eé
3aIUCU XUMHUYECKOU

- YKa3pIBaTh MPU3HAKU KIIACCUPUKALUU U
THUIIBI XUMUYECKUX PEaKLIUi

- OCYILECTBIIATh CXEMY IIPEBPAILCHUI OJJTHUX
BEILECTB B JIpyrue

oa

V.4 o0mme XUMHAYECKHUE CBOMCTBA

- METaJUIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OPraHUYECKHUX
COEIMHEHMI; CTpPOCHHE u

XMMHYECKHE CBOMCTBA U3YUYEHHBIX
HeOpFaHquCKHX H OpFaHI/I‘IeCKI/IX
COEeIUHEHUN

- BoruncnsaTe uCKOMYIO BETMYMHY 10 Macce,
00bEeMy, KOJIMYECTBY BEIECTBA

- CocTaBisaTh NPOMOPLMH JIIsI HAXOXKICHUS
HCKOMBIX BEJIMUYUH I10 YPABHEHUIO PEAKIIUU
- AHanIM3UPOBATh CO/IEPIKAHNE U YCIOBUS
3a1a4

- OnpeensiTh UCKOMbIE BETMUUHBI 110
3aJIaHHBIM COTJIaCHO 3aKOHAaM XUMHHU

- ComnocTaBlIATh HCKOMBIE BEJTMUHUHBI U
BBIOMPATH (POPMYIIBI ISl UX HAXOXKICHUS

- [Ipou3BOANTH BHIYUCIICHHUS, UCTIONIB3YS
(opMyJIbI HCKOMBIX BEJTUYMH U JaHHBIE 1O
YCIIOBHIO

- [lonGupats GpopMyIbl 111 BEIYUCICHUS
HCKOMBIX BEJIMYUH

- 3anuceIBaTh yCIOBUS 3a4a4U
XUMHUYECKHMH CUMBOJIAMH IS BBITIOJHEHUS
pacyeToB Macchl M KOJIMYECTBA BELLIECTBA

- BEIOMPATh MaKCUMAJIbHYIO BaJICHTHOCTh

oa
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aTroma

- pemiaTh 3aa4 Ha KOJIMYECTBO BEIIECTBA,
pacTBOPBI MOJIEKYISIPHYIO (hOPMYITY
BEIIeCTBA

- BeiOupath HYXHBIN CITOCOO MOTyUYEHUS
BEILIECTB C 3aJJaHHBIMU CBOMCTBAMM.

V.5 o0OBSICHATH:  3aBHCUMOCTH
CBOICTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS, TPHUPOAY XUMHYECKOU
cBsi3n  (MOHHOM  KOBAJICHTHOM,
METaJUTMYECKOU U BOJOPOTHOM )

- [TepeuncisaTh nabopaTtopHoe
obopymoBaHue, COTJIACHO METOIaM
XHMHYECKOI0 aHaIN3a

- COOTHOCUTh  TMPOIYKTBI H  BUMABI
JUCTICPCHBIX CUCTEM

- Ha3bIBaTh TUIIBI JUCIIEPCHBIX CHCTEM

- IaBaTh OIpPEICICHUE MOHATHAM
JUCTIEpCHAs cpefa, TUucrepcHas gasa

- 10 MPOIIEHTHOMY OTHOIICHHUIO OTPEICISITh
0€3011aCHOCTh JIAHHOI'O BEIIECTBA JIJIS
9KOJIOTHU

- 110 YCJIOBHSIM PEAKIIUH OIPEACTATh
BO3MOYKHOCTb IPOTCKAHUS XUMHUYECKUX
peakuuii

- pacCUMTHIBATh KOJUYECTBO BOJIBI U
BEIECTBA IS IPUTOTOBJICHUS PacTBOpa
3aJIaHHOM KOHIICHTPALIUU

- IEPEYUCIIATH CBOWCTBA MAaTEPUAJIOB U
BEIIIECTB

-Ha3bIBATh BHJII HH(DEKITMOHHBIX
3a001eBaHNMI

- Ha3bIBaTh BPEIHOE BO3JICHCTBHC

HUKOTHHA, aJIKOT0JIsl, HAPKOTHUKOB
-TIIEPEYHCIISATH MEPHI MPOPIITAKTHKY TIPU
MH(DEKIMOHHBIX 3a00JIEBaHUSIX

-OIMCBHIBATH CBOVMCTBA JAHHOTO BEIECTBA

oa

V.6 3aBUCUMOCTB CKOPOCTH
XUMHUYECKON PEAKLINU U
II0JIO)KEHUE XMMHUYECKOTO
paBHOBECHSI OT Pa3IUYHbBIX
¢bakTopoB

-1aBaTh ONPEJEIICHUE IIOHATUAM: BEILECTBO,
XUMHUYECKHN 2JIEMEHT, aTOM, MOJIEKYJIa,
OKHUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIEHUE U
BOCCTAaHOBJIEHUE, U30MEPHS], TOMOJIOTHS;

- PaznuyaTths NOHATUSA OKUCIIUTEID U
BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTaHOBJICHUE

- OIIPEAEIIATh CTETIEHb OKUCIICHUS

- [lonGupats cBOICTBA IPYNIIOBBIX
PEareHTOB COIIACHO YCJIIOBHSAM ITPOTEKAHUS
- JlaBathb onpezeseHys MOHATHAM:
W30MepHsl, H30MEPBI, TOMOJIOTH,
(GyHKIMOHATIBHAS TPYIINA, pajnuKai, aIKaHbl,
AJIKEHBI, AJIKWHBI,

- BEIOUPATh AJIEKTPOHHOE CTPOEHHE aTOMa

- BBIOUpATh ypaBHEHUE B KOTOPOM
MIPOUCXOIUT CMEILICHUE XUMUYECKOIO
paBHOBECHS

- OOBSICHATH KaK MPOXOAUT CMEILICHHUE
XMMHMYECKOTO PABHOBECUS

oa
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V.7  BBHIIONHATL  XUMHYECCKHUHU
SKCIEPUMEHT: 10 Pacro3HaBAHUIO
BOKHEHUIIMX HEOPraHUYEeCKUX |
OPraHUYeCKUX COCIMHEHUIN

-Ha3bIBATh OCHOBHBIC 3aKOHBI XMMHH: 3aKOH
COXPaHEHHUs MacChl, 3aKOH ABOTaJpo, 3aKOH
IIOCTOSIHCTBA COCTABA, 3aKOH 0OBbEMHBIX
OTHOILIEHUH - JlaBaTh onpenesieHne
MOHATHSM TUAPOIINA3, JUCCOLUALUS

- XMMUYECKUMHU CUMBOJIaMU 3aIIUChIBATh
IIPOLIECC THAPOJIN3a, TUCCOLIMALUN COJIEH
Pa3IM4HON NPUPOJbL, AUCCOLUALINU
JJEKTPOJINTOB B BOIHBIX PaCTBOPAxX

- HaspiBath xuMuveckue opMyIibl BEIIECTB,
PacTBOPBI KOTOPBIX SBIISAIOTCS CUIIBHBIMU U
CJIa0BIMH AJIEKTPOJIUTAMHU

- 3aIIMCBIBaTh U30MEPHI U TOMOJIOTH BEILECTB
- BBIOMPATH PsiJi B KOTOPOM YOBIBAIOT WIIH
YCUJIMBAIOTCS METAJNINYECKUE CBONCTBA

- BBIOMpATh caMblil aKTUBHBII WU
HEaKTHUBHBIN METAJI

oa

V.8 npoBOANTE: | - JlaBarh onpenenenue S5K30TEPMUIECKUE U oa
CaMOCTOSITEJIbHBIN MOMCK | SHAOTCPMHUYCCKNE PEAKIINHI
XUMUYECKON I/IH(I)OpMaLII/II/I cl- Paznnuate OK30TCPMUYCCKHUC u
UCIIOJIb30BAHUEM pazauunprx | PHAOTCPMHUYCCKUC PCAKIINN
HCTOUHMKOR (HaydHo- |~ 3an1:1c1)IBaT1) YPaBHCHUS XHMHUYCCKUX
IO IAPHBIX wsganpii, | PEAKUMH,  COOTBETCTBYIOMX  XHMUYECKHM
CBOMCTBAM OPTraHUYECKHX BEIICCTB
KOMITBIOTEPHBIX ~ 0a3  JIaHHBIX,
- BBIOpATh ypaBHEHUS PEAKIIHH, KOTOPOMY
pecypcoB WNurepuera);
COOTBETCTBYET COKpAIICHHOE
HCIIOJIE30BATh KOMITEIOTEPHBI
CHOMB30BA 06 éo CPHBIC | _ BBIOMpATh KOA(PPHUIIMEHTHI, CTOSIIINE
TEXHOIOTHH - JUIT - 0OpabOTKH I:I nepen GopMyJiaMy B YPAaBHEHUHW PEaKIHH
fepeaatin XUMHHUCCKOM | - g i6upath cymMmMy KO3 (QUIIMEHTOB B
MH(OPMAIMH H €€ NPEACTABNCHHS | [1o1HOM HOHHOM YpaBHEHUU
B pa3NUYHBIX (hopmax;
V.9 CBS3BLIBATh: v3ydenHpiii | - HaseiBate  00mue  (GOpMynbl, THIEI oa
MaTepua co cBoeil | TMOpuan3aIui, THUIBI peaKuuit,
HpO(beCCI/IOHaHI)HOI\/’I 0COOEHHOCTH Ha3BaHUU KJIaCCOB
JIeSTETHOCTBIO; OpPTaHHYECKUX BEIIECTB

V.10 pemars: pacueTHble 3aqa4yu
0 XUMHUYECKHUM QopMmyIaM U
YpaBHEHUSIM;

- Ilo xumuyeckuMm QopmysiaM OnpeneisTh
MIPUHA/IIEKHOCTD BelIeCcTBa K
COOTBETCTBYIOILIEMY KJIaCCy OPraHMYECKHX
BEIIECTB

- YKa3pIBaTh CyIIECTBEHHBIE YEPTHI
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V.11

HCII0JIB30BaTh

MpUOOpETEHHBIC 3HAHUSA U YMCHHS
B NPAKTHUYECKON IEATEIBHOCTH M
HOBCEIHEBHOU KU3HU:

MOHATHI: paCTBOP, PACTBOPHUTEIIb,
pacTBOpEHHOE BEIIECTBO, 30J1b, I'elb,
CTY/ICHb, a3P030JIb, KOATYJISIIHS,
CEIMMEHTAIUSI, CHHEPE3UC

- OnuchIBaTh CBOICTBA PACTBOPOB U
KOJIJIONJHBIX CUCTEM

- [IpuBOAMTH IPUMEPHI MUIIEBBIX
MIPOYKTOB, COTJIACHO KiIaccuukam
JMCTIEPCHBIX M KOJUTOUTHBIX CUCTEM

- COOTHOCHUTb KJIACCHI YTJIEBOJIOPOJIOB U
(hopMyJIBI BEIIECTB

Kpumepuu ouyenueanus:
Oyenka komnemeHyuu npouzsooumcs no ummeepanvrol oyenke OIIOP. Kaoxcovui OIIOP
oyenusaemes 1 unu 0, cymma smux oyeHOK Odaem OYEHKY KOMNEeMEeHYUU: «O0a» UIU «Hem».
Yposenv oyenxu komnemenyuii NPOU3B0OUMCS CYMMUPOBAHUEM KOIUYECMBA OMBEMO8 «0a» 6
NPOYEHMHOM COOMHOUWEHUU OM 00Ule20 KOIU4ecmed Omeemos.
s nepesoda 6annos 6 oyenKy npuMeHsIenmcsi YHUBEPCAIbHAS WKAIA OYEeHKU 00pa308amenbHblX

O0CMUNCEHULL

Tabnuya 3
YHuBepcajibHas MIKAJIa OLEHKH 00pa30BaTe/bHbIX J0CTHKEeHUH
Ouenka ypoBHSI NOATOTOBKH
IIpouent
Pe3YJILTATHBHOCTH OLlEHKA KOMIIeTeHIUii OIl€eHKA YPOBHS
o0yyaromuxcst OCBOEHUS TUCHMILINH;
90 + 100 BBICOKU I OMAUYHO
70 + 89 IIPOJBUHYTHII xopouio
50+ 69 MOPOTOBBIIA VO0081emMBOPUMENbHO
Menee 50 HE OCBOCHBI HeYO08/1emEOPUMEIbHO
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2.2 MaTpuiia oneHOK 00pa30BaTeJbHbIX JOCTHKEHHH 00yYaroMXCs

2.2.1.

OueHka 10CTHKEeHUI 00y4alOIIUXCA M0 pe3yjbTaTaMm AU depeHUMPOBAHHOIO 3a4yeTa yueOHo qucuiinabl OYIL. 07 Xumust

Tpynna TIKJ1-9-24

®.11.0. K
0 Komnemenyuu OK 01, OK 02, OK 04, OK 05 & Ouyenxa
o0yJaromuxcs maxéann | évinoi- -
o KoMnemeHyuu
Vmenus u snanua | V1 | V2 V3 V4 \%) A% y7 ) V9 Vio Vil 31 32 33 34 HeHus
\Benuvuuna 6a1108
*x 50 100 % OMAUYHO

«YHUBEPCAJIBbHOW IIKAJIOW OLEHKI:

90 - 100 % BBICOKHM OTIIMYHO
70 -89 % IIPOJABUHYTHIN XOpOoLIOo
50-69 % MOPOTOBBIN YAOBJIETBOPUTEIILHO
menee 50 % HE OCBOEHBI HEYJIOBJIETBOPUTEIHHO
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3.1.TunoBbie 3aJIaHUA JJId TEKYIIECIro KOHTPOJIsA

Tecmoswiii kKonmpons (npumep)
Tema 1.1 CTpoeHue aTOMOB XUMHYECKHUX 3JI€MEHTOB M NMPUPOAA XUMHYECKHX CBA3EH

BuaumarensHo npounTaiite kaxaoe 3ananue (Al — A10), u3 yeTbipex NpeioKEHHBIX BAPUAHTOB
OTBETOB BbIOEPUTE OJMH MPABUIIbHBIN U OTMETHTE €rO.

Al. HanMeHbI1ast 9acTUIla XUMHYECKOTO DJIEMEHTa, KOTOpas SIBJISIETCSI HOCUTEJIEM €0 CBOMCTB:
a) aToM; 0) MoJekyna; B) MTO3UTPOH; ') HYKJIOH.

A2.Yxaxure GOopMyITy CIOKHOTO BEIIECTBA!
a) BOJIa; 0) azor; B)KHCIIOPO/I; T) cepa

A3.H3HH IIPOCTHIC BCIICCTBA: YyI'OJib, 4JIMas3s, I‘pa(l)I/IT, KHUCJIOpOa, O30H. CKOIBKO BCEro
XUMHUYCCKUX 3JICMCHTOB BXOJIUT B COCTAB OTHUX BCUICCTB:

a)?2 0)3 B) 4 r) 6
A4. 3aKk0H 00BbEMHBIX OTHOLIEHUI Hale]I OObICHEHUE B THIIOTE3AX:
a) ABorajipo; 0) I'eii-JIroccaka;

B) JIoMOHOCOBa; r) Menneneena.

AS. Kaxioe XMMHYECKH YHCTOE BEIIECTBO, HE3aBUCUMO OT CIOco0a MOJIyuyeHHs] UMEET OJIUH U
TOT K€ MOCTOSTHHBIN cocTaB. Takyo GOpMyIHpPOBKY UMEET 3aKOH:

a) KpaTHBIX OTHOIIICHUH; 0) MOCTOSTHCTBA COCTaBa;

B) DKBUBAJICHTOB; I') 0ObEMHBIX OTHOIIECHHUH.

A6. Tlporiecc pa3nokeHHsl Coel o1 JEHCTBUEM BO/IbI, HA3bIBACTCS:
a) TUAPOIIU3; 0) ruapaTanus;
B) JMCCOIIHAITHS; ) cyonumarusi.

A7. YacTtuiia, uMeromas rmojoKUTEIbHbIN 3apsi], Ha3bIBACTCS:
a) aHHOH; 0) KaTuoH,; B) aTOM; ') MOJIEKYIa.

AS8. Tucconmanus Kakux cojieil ToMUMO 00pa3oBaHus KaTHOHA METaJlJIa M aHHOHA KUCIIOTHOTO
OCTaTKa JaeT elle U THAPOKCUI-UOH? YKaKUTe BEpHbIA BApUaHT OTBETA.
a) OCHOBHBIX; 0) KUCIIBIX; B) CpEIHUX; T) TaKUX COJEH HeT.

A9. OTpunarensHo 3apsHKEHHBINA AJIEKTPOJT B XMMHUH Ha3bIBAIOT:
a) KaTo, 0) aHof; B) COJICHOU]T; T) TUOpAT.

A10. OCHOBaHUMSIMHU HA3BIBAOTCSI DJICKTPOIUTHI, TIPH TUCCOIUAIIMNA KOTOPBIX 00OPa3yIOTCS:
a) KaTHOHBI METAJIJIBI U THAPOKCHT - UOH;
0) KaTHOH BOJIOPO/Ia M AHHOH KHUCIOTHOTO OCTAaTKa;

B) KATUOH METaJlJla U aHHOH KUCJIOTHOTO OCTATKa,
') HOHBI
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Tema 3.1. Knaccupukanusi HeOpraHm4ecKMX coeJHHEHUI U UX CBOMCTBA.

BuumarensHo npounTaiite kaxxnoe 3aganue (Al — A10), U3 npeasoKeHHbIX BApUAHTOB OTBETOB
BbIOEpUTE OJMH IPABUIIBHBIA U OTMETHTE €TO.

Al. KucinoraM cOOTBETCTBYIOT CIAEAYIOIINE COCTMHEHUS:
a) H2 S; NaOH; HNO3

6) HOH; Na2 SO4; K3 PO4

B) HBr; H3 AlO3; CH3 COOH

A2. KucnoTsl 00pa3yroTcest Ipu B3aUMO/ICHCTBUU:
a) OCHOBHOT'O OKCHU/JIa U BOJIbI

0) KUCJIIOTHOT'O OKCH/JIAa U BOJIbI

B) KUCJIOTHOTO U OCHOBHOTO OKCH/JIA

A3. Peaknus oOpa3oBaHUs KUCIOTHI:

a) CaO + H2 O = Ca(OH)2

6) MgCI2 + 2NaOH = 2NaCl + Mg(OH)2
B) Na2 SO4 + 2HCI = H2 SO4 + 2NaCl

A4. Peakuusi HeUTpamu3aus:

a) Na2 SO4 + 2HNO3 = H2 SO4 + 2NaNO3
6) MgCI2 + Ba(OH)2 = Ba CI2 + Mg(OH)2
B) 3NaOH + H3PO4 = Na3P0O4 + 3H2 O

AS. Okcubl COCTOST U3 KMCIOPOa U:
a) OJTHOTO DJIEMEHTA

0) IBYX 2JIEMEHTOB

B) HET MIPaBUJIBHOT'O OTBETA

A6. Okcuibl MOTYT B3aUMO/ICHCTBOBATH MEXKY CO00M ¢ 00pa3oBaHUEM:
a)KUCJIOTBI

0) conu

B) OCHOBaHUS

T') BCE IEPEUNCIICHHOE

A7.0kcupl, KOTOpPBIE MPU B3aUMOACHCTBUH C BOJONH MOTYT 00pa30BBIBATh U KUCIIOTHI, U
OCHOBAHMS HA3BIBAIOT:

a) KUCJIOTHBIMU

0) OCHOBHBIMH

B) aM(pOTEpPHBIMU

I') HECOJ1e00pa3yoIIMH

A8.OcHOBaHNE MOYKHO MOJIYYUTh PEAKIUEH:

a) pa3joKeHue
0) coequHeHne
B) 3aMeIIeHUs
r) oOMeHa

A9.Peakius noay4yeHus OCHOBAHHS:
a) 2Na + H2504 = Na2S04 + H2
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6) MgCI2 + 2KOH = Mg(OH)2 +2KClI

B) CuSO4 + BaCl2 = BaSO4 + CuClI2

r) Na2CO3 + 2HCI = H20 + CO2 + 2NaCl
1) HET peaKIuu

A10.®opmyIibl, KOTOPBIM COOTBETCTBYIOT COJIM:
a) NaOH, MgCI2, Cu(OH)2

6) K20, HNO3, SO3

B) NaHCO3, Mg(OH)CI2, K2S

r) K3PO4, Al203, Na3AIO3

3aoanusa 0na KOHMPOILHOU padombl

HTOTI'OBAA KOHTPOJIBHAA PABOTA 110 TEME: «XHUMHUA»
Bapuanr 1
YACTD A. TecToBbIe 3a1aHus ¢ BEIOOPOM OTBETa
1. (2 6anna). dnexTpoHHAS KOHPUTYpALIUS aTOMa XUMUYECKOTO 3JIeMEHTa D, BBICIITHA OKCHI KOTOPOTO
cootBeTcTBYET (hopmyne J0::
A. ...3s23pe3dw4s24p?
b. ...3s23ps3dw4s24p5

B. ...3s23pe3dw4s24 3 I'. ...3s23ps3dw4s24ps
2. (2 banna). YKaxuTe COSTUHEHNE, B KOTOPOM KOBAJICHTHEIE CBSI3M HETOIISIPHBIE:
A. SiH.
b. Fe:0: B. I I'. SOs

3. (2 6anna). BemecTBa ¢ METAITMYECKON KPUCTATITUUECKON PEIIETKOM:
A. neryuue
I'. 001a1ar0T HU3KOI TEIUIO U

b. pacTBOpHUMEI B BOZIE B. npoBOAT 31EKTPUYECKUI TOK
3NEKTPOIPOBOJHOCTBIO

4. (2 6anna). K 80 r 10% pactBopa nodasuinu 20 r Boasl. MaccoBast JoIs IOTYYEHHOTO pacTBOpa paBHa:
A. 40%
b. 8% B. 10% I'. 25%

5. (2 6anna). OkucnuTeneM B XUMHYECKOH peakilny, MPOTEKAIOIIEH B BOAHOM PacTBOPE COTJIACHO
YPaBHEHHUIO
Fe + CuCl; — Cu + FeCl. sBnsiercs:

0

A.Cu

+2 0 +2

b. Cu B. Fe T'. Fe

6. (2 banna). Xumudeckoe paBHOBeCcHE peakiyu, ypaBHeHHe KoTopoid 2COp + O, <> 2COyp + Q
CMECTHTCS B CTOPOHY IPOJIYKTOB PEaKIMU B CIIydae:

A. IprMeHeHHs KaTaau3aTopa

b. yBenuuenus teMieparypsl B. yBenuuenus naBieHus I'. ymensmenus koumenTpanuu O,

7. (2 banna). B kakoM psily XUMHUECKHE 3JICMEHTBI PACIIOIOKEHBI B IIOPSIIKE BO3PACTAHUS MX aTOMHOIO
paauyca?
A. Rb, K, Na, Li
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b. Be, Mg, Ca, Sr B.In, Ga, Al, B I'.Sr,Ga, Si, C

8. (2 6anna). Ans nomyuenus 56 1 (H.y.) YIJIEKHACIOTO T'a3a, COTIACHO YPABHEHUIO PEaKIH
CaCOsm = CaOg) + COuy — 180 k/Ik HEOOXOIUMO 3aTPATUTH TEILIOTY B KOJTUYECTRE:
A. 90 xJIx

b. 180 x/Ix B. 450 x/Ix I'. 540 x/Ix

9. (2 6anna). CokparienHoe nonnoe ypasaenue SiOs2 + 2H* — H.SiOs| cooTBeTcTBYyET

B3aHMOJCHUCTBHIO:

A. okcuna kpemuus (IV) ¢ Bogoi

b. okcupa kpemuus (IV) ¢ cepHoit B. cunukara HaTpus ¢ cepHOU I'. cunukara kajnbLys ¢ CEpHOU
KHCIIOTOHN KHCIIOTON KHCIIOTON

10. (2 6anna). Crenenb OKUCICHUS a30Ta B CyJb(aTe aMMOHUS paBHA!
3

>

-1 B. +1 r.+3

jop!

YACTD b. 3amauns co cBOOOIHBEIM OTBETOM.

11. (3 6anna). Ha ocHoBanuu nosioxxkenust B [ICXD pacnoiosKuTe 371€MEHTBI: Oepuiuinii, 00p, MarHuii,
HATPUIl — B TIOPSAIKE BO3PACTAHUSI BOCCTAHOBUTEIBHBIX CBOMCTB. OOBSICHUTE OTBET.

12. (8 6annos). PacctaBpTe KO HUIIMEHTH METOIOM JIEKTPOHHOTO OanaHca.
K2Cr.0; + H.S + H.SOs— Cr,(SOs)s + K:SO4 + S + H.0

VKaxuTe OKUCIUTENb U BOCCTaHOBUTECJIb, IIPOLECCHI OKUCIICHUA U BOCCTAHOBJICHUS.

13. (5 6annos). CocTaBbTe ypaBHEHHUE XUMHUUECKOHN peakilii HOHHOTO 0OMeHa MeX 1y CyJb(arom xpoma

D)

Y TUAPOKCUAOM Hatpus. Crenaite BRIBOJ 00 00paTHMOCTH 3TOW PEaKIIHH.

14. (8 6annos). Beraucnure 00beM Bogopoa (H.Y.), KOTOPBIA MOXET OBITh TIOJYYeH IPH PACTBOPEHHUU B
Bozie 11,5 r Hatpus, comepskaiero 2% mpuUMecei, eCi BBIX0 COCTaBIsIET 95% OT TeopeTHIeCKU
BO3MOJKHOTO.

15. (6 6annos). Cmemamu 150 T 10% u 300 T 25% pactBopa. Berauciante MaccoByIO JOIIO MTOTYICHHOTO
pacTBopa.

1 BapuanT
NHcTpykuud A v4alumxcs

Tecm cocmoum u3 yacmeni A, B u C. Ha ezo évinoanenue omeooumcsa 80 munym. 3a0anus
peKkomenoyemces 6vinoaname no nopaoky. Ecau 3adanue ne yoaemcsa evinoiHume cpasy,
nepeiioume Kk caedyrouiemy. Ecnu ocmanemca epemsa, eepuumecv K NPOnYyu|eHHbIM
3a0aHuUAM.
Yacts A
K xasxcoomy 3aoanuio wacmu A OaHvbl HECKOIbKO OMEEMO8, U3 KOMOPbLIX MOAbKO OOUH
eephutil. Boioepume eepuutit, no Bawemy mnenutro, omeem.
A1l. Bemectsa, umerommue Gopmynsl CHz — O — CHz u CHs — CH2 — OH, siBisttoTes
1) romonoramu; 2) n3oMepamus;
3) monmumepamu; 4) IENTHAAMH.
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A2. YT1eBo10poi, B MOJIEKYJIe KOTOPOTO aTOMEI YIJIepo/ia HMEIOT SP° THOPHN3AIINIO

1) 6yren-1; 2) 6yran; 3) Oyranuen-1,2; 4) Oyrun-1.

A3. IIpoxykTOoM rupaTaliiv 3TUJIEHA ABIsAETCS: 1) cCIUpT; 2KUCIIOTA;

3) anmpuerum; 4) ajkaH.

A4. TonpKo B OHY CTAJUI0 MOXET MPOTEKATh TUIPUPOBAHKUE FTOTO YIIEBOAOPOIA:

1) 6yranuen-1,3; 2) 6yren-1; 3) 6enzomn; 4) OyTuH-2.

AS. KonuecTBO aTOMOB BOJIOPO/Ia B ITUKJIOTEKCAHE:

1) 12; 2) 8; 3) 10; 4) 14.

A6. Peaknmist cpeibl B BOJHOM pacTBOpE TIIMIMHA: 1) HEWTpanpHas; 2) Kuciast; 3) coyieHas; 4) meaovHasl.
A7. B mpoMBITIIIIEHHOCTH apOMaTHYECKHE YTIeBOJOPOIBI MOMYYatoT U3... 1) IpupoaHOTro Ta3a; 2) HedTu;
3) ocTaTkoB TOpHBIX TIOpo; 4) Topda.

AR8. YkcycHasi KUCI0Ta He BCTyNaeT BO B3aUMOJICUCTBHE C BEILIECTBOM

1) okcua KambIus 3) Meb

2) MetaHon 4) nuiieBas coaa

A9. AneTuiieH NpuHaAJIEKUT K TOMOJIOTHYECKOMY PALLY:

1) ankaHoB; 2) anKUHOB; 3) apeHOB; 4) aTKEHOB

A10. IonumponuieH moryJaoT U3 BemecTBa, popMyina KOTOpOro

1) CHz = CHz; 2) CH = CH; 3) CHs — CH. — CHs; 4) CH:= CH — CH..

All. K a10BATEIM BellleCTBAM OTHOCUTCS:

1) metanom; 2) aTa”odx; 3) mponaHon; 4) OyTaHOIL.

A12. Ilpu cropanuu 3 MO ME€TaHa 10 TEPMOXUMHUYECKOMY YPaBHEHHIO

CH. + 20, = CO; + 2H>0 + 880 x/I>k BEIASIAIOCH:

1) 293,3 xJIx; 2) 1760 xJIx; 3) 2640 xJIx; 4) 880 xJIx.

A 13. deHon HENMb3sI UCTIONB30BATh JIS TTOJTYUYEHUS

1) kpacurteneii 3) MUIIEBBIX JOOABOK

2) karpoHa 4) B3pbIBYATHIX BEIIECTB

A 14. ®opmanuH — 3TO BOJHBIN pacTBOP

1) ykcycHoro anpaerusia 3) MypaBbHHOTO allbJeTHAA

2) yKCYCHOM KHMCIIOTHI 4) 3THIIOBOTO CITUPTA

Yacts B

Omeemom k 3a0anuam mou yacmu( BI-B5) aenaemca nocnedosamenvnocmev yughp uau uucno,
Komopule ciredyem 3anucamv 6 0O1aHK omeemos Nel cnpasa om nomepa cOOmMEemMCHEYIOWLezo
3a0anus, HauuHaa ¢ nepeou kiemouxu. Kaxcoyw yugpy u 3anamyro ¢ 3anucu decamuunoii opoou
nuwiume ¢ OMOEIbHOU K1eMmoUKe 6 COOMEENCMEUL C NPUGEOCHHbIMU 8 DJIAHKe 00pa3yamu.

1. OOwem raza, KOTOPBIH BBUICIHTCS TPH TUApoin3e 6,4 T kapOuga Kalblus, paBeH 1
(3amuIIuTe YUCI0 ¢ TOYHOCTHIO J0 JECATHIX).

2. YCTaHOBHTE COOTBETCTBUE MCKAY Ha3BaHUECM BCIICCTBA U YUCIIOM T-CBSI3CH B €TI0 MOJICKYJIC.
Haszeanue seujecmea Yucno m-ceszell 6 MOJleKyie

1) aTaH a) HOJIB

2) 6yraauen-1,3 6) oxgna
3) mponien-1 B) nBe

4) amieTuIeH 1) Tpu

) 9e€ThIpe

3. YCTaHOBUTH COOTBETCTBHUE:
BEIIIECTBO HAXOXKJICHHUE B TIPUPOJIE

1) I'mroko3a a) B COKe caxapHOM CBEKJIBI
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2) Kpaxmai 0) B 3epHe
3) Caxapo3a B) B BUHOTPAIHOM caxape
4) Lenmiono3a r) B APEBECUHE

4. Yucno n3oMepHBIXITHKIoaIKaHoB cocTaBa CsHio paBHO:
(3amuImTe 1eroe Yrco).

5. YcTaHOBUTE COOTBETCTBUE MEXK Iy PEAreHTAMH M TUTIOM PEaKIIUU.
Peacenmuor Tun peaxyuu

1) C.Het O -> a) 3amenienue

2) CHs-> 6) okucnenue

3) CH:COOH + KOH -> B) mpucoeanaenne
4) CHa+ Cl; -> 1) oOMenHa

1) pa3JIOKCHHE

6. YcraHoBHUTE COOTBETCTBHE MEXIy Ha3BaHHEM BEILECTBA U €ro (POpMYIIOH.
Haszeanue sewgecmea @opmyna

1) atan a) CHs-CHs

2) metanon 6) CHs-OH

3) nponanosas kuciora 8) CH=CH
4) anermiien r) CHs-CH.-COH

1) CHs-CH.-COOH

Yacth C

1. Ilpum cropanum yriaeBogopoja Beiaenwiock 0,22 r yraekucnoro raza U 0,09 r mapoB BOBIL.
[TnoTHOCTH 3TOTO BelIecTBa MO BO3AYyXy paBHa 1,45. Omnpenenure MONEKYISIpHYIO (Gopmyny
YIIIEBOOPOJIA.

2. 3anummre peakLHd, COOTBETCTBYIOLINE CXEME:

KapOuJ KanplIuI—>aleTIIeH—>0eH30I—>XJI0pOeH30I—>TOIy01—>2,4,6-TpHOpOMTOITYOIl.

3. Kakoii o0pem okcumma yriepoma (IV) (H.y.) BbmenuTcs TpW B3aUMOJEHCTBHHM pPacTBOPA,

cojepkamiero 2,3 T MypaBbHHOW KUCJIOTHI ¢ M30BITKOM KapOOHaTa KaJbIHS.

Kpurepuu onieHuBaHus:

«5» - 100 — 95% npaBHILHBIX OTBETOB
«4» - 94 - 75% npaBUIBHBIX OTBETOB
«3» - 74 — 50% mpaBUIIHHBIX OTBETOB
«2» - 49% un MeHee NpaBUIIbHBIX OTBETOB

Ilpakmuueckaa paboma

IIpakTyeckas padora Ne 2

Tema IIpu3HAKHU U THINbI XUMHUYECKHUX pPeaKkuui

Heamn: yuurbcs HAOMIOAATH MPU3HAKM XUMHUYECKHX PEAKIMH, MPOBOJUTH XUMHUYECKHUE
HKCHIEPUMEHTHI T10 TUTaHy U OhOPMIISITH OTYET.
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OO0opynoBaHUE U PEAaKTHUBBHI:

Bapuanr |

Bapuaut Il

2 npobupKu, NpodHpKa ¢ ra300TBOJHOMN
TpyOKOH, CIIUPTOBKA, 3a3KUM MPOOUPOUHBIN
(un¥ WTAaTUB Ta0OPATOPHBIN), CIMYKH, CTAKaH
XUMHUYECKHUM, IUHK, PACTBOPHI THIPOKCHIA
HaTPHUs1, CEPHON KUCIIOTBI, COJISTHOU KHCIIOTBI,
xnopuaa meau (II), mens (cTpyxka)

3 npoOupKH, CIUPTOBKA, CIUYKH, 38KUM
POOUPOYHBIH (MM IITATHB JTaOOPAaTOPHBIN),
(dapdopoBas yamika s BEITAPUBAHUS, CTAKAH
¢ Boaou, okcua meau (I1), pacTBOpsI CoNsTHOM
KHUCJIOTBI, THAPOKCHUIA HATPUS, KPUCTAILIBI
MEIHOTO Kynopoca

[Inan paGoThi:

1) 3anucarh ypaBHEHUS! XUMUYECKUX PEAKIMA, OIIMCAHHBIX B 33J[aHUSIX.
2) IlpoBecTu XUMUYECKUE OIBITHI COINIACHO MHCTPYKLIUH.

3) CocTaBUTH OTHET.

Th: AKKYpaTHO pa6OTaTB C J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, HUCII0JBb30BaTb MHMHHUMAJIBHBIC

KOJINYECTBA PEAaKTHUBOB, HE MPOOOBATh BEIIECTBA HA BKYC, IMO/KUTATh CIIMPTOBKY CIIMYKOM,
TYIIWThb, HAKpPbIBAas KOJIIAYKOM; IIEPE] HArpeBaHUEM pPEAKLUMOHHOM CMECH IIPOrpeTh BCHO

POOHPKY.

Xon paboThl

1. YpaBHEHHS XUMUYECKUX PEAKIIHIA:

Bapuanr |

Bapwuanrt Il

Zn + HaSO4 =2ZnS0;4 + Ha1
ZnS04 + 2NaOH = Zn(OH)2 + Na>SO4
Zn(OH)z2 + 2HCI = ZnCl; + 2H,0

CuO + 2HCI = CuCl2 + H.0
CuCl; + 2NaOH = Cu(OH); + 2NaCl
Cu(OH)2 — CuO + H20

2. Otyer o npojieIaHHON paboTe.

IT puMCcUaHHUC! I[@I\/'ICTBI/IH OIMUCBIBAIOTCA COIJIACHO HWHCTPYKIHU K COOTBECTCTBYIOIIHMM

OIIbITaM.

Bapuanurt |

JeiicTBus

HaoOmonenus

Tun peakunn

Onmit 1.

1. B mpo6upky omyctui 1 rpanymiy
IUHKA U pWIAI 1 M1 cepHOit
KHCIIOTBI.

2. OmycTui ra300TBOIHYIO TPYOKY
B IIPOOMPKY C BOJOM U Harpen
COJIEp’)KUMOE MPOOUPKU-PEAKTOpa

BBIJIGJ'ISIIOTCH ITY3BIPBKH I'a3a

Peaknus 3amenienus

OnmiT 2.

K pactBopy ZnSO4 npuimmn O0pasoBarcs xyionbeBUIHBIN | Peakius oOmena
PacTBOpP TMIAPOKCHA HATPHS ocasiok 0enoro mBera

Onmit 3.

K ocanky npunun pactsop
COJITHOM KUCJIOTBI

Ocanoxk pactBopuiics

Peakuusa ooMmena
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BapuantlIl

JencTBus HaoOmronenns Tun peakuun
Onwit 1.
1. B nmpobupky onmyctut 2
rpanyiibl okcuga meau (1) u
OpWIAI 1 MIT COJISTHOM KUCIIOTHI.
2. Harpen conepxumoe npobupku | PacTBop M3MeHWI IBET HA Peakius oomena
3eJICHBIN
OmneiT 2.
K pactBopy xnopuna menu (II) Brinan xinonseBUIHBIN ocanok |Peakuus oOmena
MIPUJIUJI PaCTBOP THAPOKCHIA roiy0oro 1pera
HaTpus
OmneiT 3.
Ocanok u3 npeapiayiero onsita | L[BeT ocagka n3menusics Ha Peakuus paznoxeHus
Harpes ¢ MNOMOIIbIO CIIUPTOBKU YEpHBIH, OTJIENNUIIACh BOIA
3a0anus:
Bapuanr |

[Tocne kunsiuenus pactBopa xiopuaa menu (II) ¢ mMenHo# CTpyXKOM M MOCIEAYIOLIErO
OXJIQXKJIEHUSI Ha JHE MOSBISETCS ocagok Oemoro 1Bera. [lpu B30anTeiBaHuM TPOOUPKU OH
o0pa3yeT HaJleT Ha CTEHKaX MPOOUPKH.

BriBoa: mpomuia xumuueckas peakuusi (IpU3HAK — W3MEHEHWE IIBETAa W BBINMAJICHUE
ocajka). JlaHHyr0 peakinio MOXHO OTHECTH K PEaKIMsIM COSTMHEHUS.

VYpasuenue: CuClz + Cu=2CuCl]

Bapuaunrt Il

[Tpu HarpeBaHMM MEIHOrO KyIopoca €ro LBeT u3MeHsierca Ha Oenblil. [Ipu nobasnenun
BOJIbI LIBET CHOBA CTAHOBUTCS TOTyOBIM.

BbeiBO1: 9Ta peakuus He SBISETCS peakiUeld pa3iokKeHus, TaKk Kak MeIHbIH Kylnopoc —
KPUCTAUIOTHIPAT W BO BPEMs HArpeBaHWsi OT HETo OTAeNseTcss Bojaa (HOBBIX BEIIECTB HE
obpasyercs), a mpu A00aBIEHWN BOJBI BOCCTAHABJIMBACTCS MCXOMHOE BellecTBO. L[BeT umcroit
comu (CuSOs) — GernbIid.

BriBoabsl mo padore:

1) Xumuueckas peakisi MOXXET XapaKTepH30BaThCs CIEAYIONMMU PU3HAKAMU:
W3MCHEHHUE IBETa BEUISCTB, BBITIQJICHUE 0CAKa, BBIJICIICHHAE Ta3a, BBIICJICHUE WM ITOTJIOMCHUE
Teria.

2) XuMmHuecKHe peakluu JAeNSAT Ha CICAYIOUINEe THUIBL: COSAUHEHMsS, 3aMEIICHHUS,
pasnoXkeHus, oOMeHa.
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IIPAKTUYECKAA PABOTA Ne 7

Tema 3aBMCHMOCTH CKOPOCTH XUMHYECKHX PeAKLIMA OT Pa3JIMYHBIX (DAKTOPOB.

Heab: OsnaneHue HaBbIKAMH MPOBEACHHUS XUMHUYECKUX OIBITOB, C COOJIOJCHHEM MpaBUI
TEXHUKHU 0€30MacHOCTH, MOATBEPKAAIOIINX 3aBUCUMOCTh CKOPOCTH XUMHYECKHX PEaKIHi OT
3a3JIMYHBIX (AKTOPOB

PeakTuBBbl M 000OpyAOBaHME IITATHB C NPOOMPKAMU, CIMPTOBKA, LIMHK, XKEJIE3HBIH T'BO3[b,

MeJHasl IPOBOJIOKA, JKeJIe3Hasl CTPYKKa, BAPEHbIE KYCOUKH Msca, MOPKOBHU, KapTowku. 10% u
20% coinsiHasg KMCIOTa, IEPaKCU]l BOAOpoAa, (hopMaiH.

Hucrpykrax no Th
Mepbl 0e30n1aCHOCTH:
OCTOpPOAKHO MCHOJIB30BATh CTEKISTHHYIO TIOCYAY.
IIpaBuiia nepBoii momMomm:

[lpu paHeHHM CTEKIOM YHAIUTE OCKOAKU U3 PAHbL, CMAdCbMe Kpasi paubl pAcmeopom 1ooa u
nepessscume ounmom. Ilpu HeoOXoUMOCTH 00paTUTHCA K Bpady.

Xox padoTsbl

Ne ombiTal HeiicTBust Hao6sonenns. Kakoii BriBoabl
YpaBuenus (paxTop
peakumii. .
AeicTByeT|
1 B nBe npobupku Hazeiite no 2

MJI pacTBOpa COJISTHOM KHCIIOTBHI.
B onny no6aBbTe HEMHOTO
KEJIE3HBIX CTPYXKEK, 4 B
JPYTYIO — JKEJIE€3HbIN I'BO3/Ib.

B kaxoii nmpoOupke BbleNEeHNE
rasza 6ojee UHTEHCUBHOE?
[Touemy?

2 B nBe nmpobupku Haneiite no 2
MJI PacTBOpa COJISTHOM KUCJIOTBHI.
B 06e mpoGupku 6pockTe 1o
rpanyie nuHka. OnHy u3
MPOOUPOK HATPEUTE B IJTAMEHU
CIIUPTOBKH.

I'ne maOmromaercs 0osee
WHTEHCUBHOE BBIJEICHIE
BOJIOpOAa?

3 B nBe npobupku Haneiite mo 2
MJI pacTBOpa COJITHOU KUCJIOTHI.
B oxny u3 nmpoGupok omycTute
YKEJIE3HBIN TBO3/Ib, & B IPYT'YIO
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— MEIHYIO IIPOBOJIOKY.

Uto nmporcxoauT B MpoOUpKax?
O0BsicHATE HAOIIOIaEMOE.

4 B 2 mpobupku ormyctuTte 1o
rpanyie nuHka. B ogny
npobupky npuieiire 2 mi 10%-
HOT'O pacTBOpa COJISTHOM
KHUCJIOTHI, a B IPYT'YIO — 2 MJI
20%-Horo pacTBOpa COISTHOM
KHCIIOTBHI.

O0BsAcHATE HAOIIOIAEMOE.

5) B yvamky Ilerpu nomecrure mno
KYCOYKY CBIPBIX BApEHBIX MscCa,
MOPKOBH U KapTodes.
Kanuurte Ha ka1l KycOYEeK
HECKOJIBKO Karlellb IEpoKcuaa
Bojopoxa. Kakoi ra3
BbIIETISETCS?

Bo Bcex JXuBBIX KJIeTKax
COJIEPKUTCS (PEPMEHT
Karasasa, yCKOPSIOLIHi
paclienIeHue IepoKCcHIa
BOJIOpPOJIA.

[TodeMy B ombITE C BApEHBIM
MSICOM Ta3 HE BBIIEIIECTCS?

6 B nipoGupky ¢ p-poM consHo
KHCJIOTHI ¥ JKEJIe3HBIMH
CTpy>kKamu u3 omnbita Nel
n100aBbTe HEMHOTO (POPMAJIHHA.

Yro npouszomno? [Houemy?

BbIBOA + UTO BJIMACT HAa CKOPOCTb XUMHUYCCKUX peaKI.[PIfI?

Kputepun onileHuBaHus:

CoOmnroieHne TeXHUKH 0€30MTaCHOCTH-.2

[TnanupoBaHue aropuT™Ma BHIIOJIHEHHUS J1/p, 11/3-2
CobmroeHne anropuTMa JeCcTBUHN 10 BBITOIHEHUIO JI/p, 11/3-2
[TpaBuibHOE 0opmiteHHE J/p., /3. B COOTB. C TpeOOBaHUAMU.-2
AHanu3 BHITOJHEHHOH paboTHI.-2

CaMocCTOATENbHOCTD MPU BBITTOJIHEHUH 11/3, JI/p-2
MakcumanbHOE KoJI-BO 6anioB-12

OrneHKa:
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1.1.1lpumepHbIi nepeYeHb BONPOCOB MO 3aKPEIJICHHI0 TeOPeTHYEeCKUX 3HAHUH, YMEHUH U
NPAKTHYeCKUX HABBIKOB, IPEAYCMOTPEHHBIX KOMIIETCHUUSIMH (BONPOCHI K
3a4eTy/IK3aMeHy):

JIna npomescymounoit ammecmayuu

Bonpocsl

JlaTp onpeneneHue KOBaJIEHTHOM CBsA3U. [IpuBecTu nmpumepsl.

Jatb onpenenenre HOHHOU cBA3U. [IpuBecTr nmpumMepsl.

Jatp onpenenenue BOAOPOAHOM cBA3U. [IpuBecTu npumepsl.

[Jatp onpenenenue metauinyeckoi cBs3u. [IpuBectu npumepsi.

[atb onpenenenue o u m cBsi3u. llpuBenure npumepsl.

AJKaHBbI: CIIOCOOBI MOJIy4eHHUsl, HOMEHKIIaTypa, U30MepHsi, XUMUYECKHEe CBOMCTBA,

IIPUMEHEHHUE.

7. AnkeHbl: ciocoObl MOTYYEeHUs, HOMEHKIIATypa, U30MepHsi, XUMUYECKHE CBOWCTBA,
IIPUMEHEHUE.

8. ANKMHBI: CIOCOOBI MOTYYESHHSI, HOMEHKJIATypa, H30MepHsl, XUMUYECKHE CBOMCTBA,
IPUMEHEHUE.

ok wnE

Ilpakmuueckue 3a0anusn

1.  BbluncanTe OTHOCUTENBHYIO MOJIEKYISIPHYIO MacCy CEPHOM KUCIOTHI, XUMUYECKast
dopmyina kotopoit H2SO4.

2.  Bpruncnoute maccoByro 100 kuciopoaa B SOs.

3.Kakoe xonnuectBo BemectBa okcuaa meau (1) conepxxurcs B 120 r ero maccoi?

4.Onpenenure Maccy TUAPOKCH]IA HATPUS KOJIMYECTBOM BEILIECTBA 2 MOJIb.

5. Kakoit 00bem 3aHnMaet 4 Moutb yriekucioro raza CO2

6.  OtHocuTenbHas MIIOTHOCTH OPTaHMYECKOT0 BEIIECTBA 10 BOJOPOy paBHa 27. BemiecTBo
conepxut 89% yrnepona u 11% Bogopona. Onpenenure Gpopmyiy BeliecTsa.

7.  BwiBeauTe MoJeKyIspHYIO (pOpMyIly BellecTBa, coaepikarero 85,7 % yrnepoaa u 14,3%
Boziopoja. [ImoTHOCTH MapoB 1o BoIopoay paBHa 21.

8.  Haiigute MonekymsipHyto hopMyIly yriieBOAOPOIa, MaccoBasi A0S yriiepoaa B KOTOPOM
cocrasisieT 80%, OTHOCUTEIbHAS MIOTHOCTH BEIIECTBA IO BOJAOPOY paBHa 15.

«3omepol. I'oMo10rn»

Keiic

Ha ypoke xumum TpoeuHuk Bacsi cka3ajl, 4TO TOMOJIOTAaMH Ha3blBalOT BEILECTBA,
pasznnyaromuecs mo ceoemy cocraBpy Ha rpynny CH». Onnako ornuununa Karts ckaszana, 4To
Takoe€ BO3MOXXHO HeE Bcerna U Bacda pan  HempaBwibHOE ompeneneHue. B kaudecTe
nokazatenbcTBa Bacs mpusen ¢popmyn nByx coenunenuit: C4Hg m CsHio. Onnako Kara ckazana,
YTO JIaHHBIE BEIECTBA HE MOTYT OBITh TOMOJIOTAMH M B KauecTBE JOKa3aTeJIbCTBA MpHBENa MX
CTPYKTYpHBIE (POPMYJIBI:

H2C CH2

u CH>=CH- CH»-CH2-CHj3

H>C CH
3ananusa:
1. Vrounute nanHoe Baceii onpenenenue.

2. JlaliTe ompeneneHue, 4TO TAKOE U30MEP, MPUBEIUTE MPUMEPHI BEIIECTB — H30MEPOB U UX
HA3BaHMUS.
3. Buasl uzomepuu.

50



4. TlpuBenute CTPYKTYpHBIE (OPMYJIBI TPEX HU30MEPHBIX coenuHenuii A, B u C,

OTIMYarOMIMXCA OT COCAUHCHU A X Ha rpyniny CHZ, HO HC ABJIAIOIIUXCA €0 TOMOJIOTaMU.

«YrJuaeBoanl. I'i1ok03a»

Keiic

«B MonomocT s MOCTaBWII 3a/lady CHHTE3MPOBATh CBOM COOCTBEHHBIM 3aBTPAaK U MOTY
YTBEpKJaTh, YTO B 3HAUYUTEIBHOH MEpE €€ BBIMOJIHUI», YTBEPXKAal OAUH U3 3HAMEHUTBIX
HEMELIKUX XMMHUKOB Ha CBOEU JEKUUHU. XUMHUKOM Obul Ommib Duiiep, HEMEUKUNH XUMHK-
opranuk, naypeatr Hob6enesckoit npemun 1902 rona.
3amanuda:

Kakue ocHOBHBIE HcclieoBaHUS OBLIN TTPOBEICHB DMuiieM Durepom?

3a yro ®umep nonyumws HobGeneBckyro npemMuro 1no Xumun?
CoctaB u CTpyKTypa, HOMEHKJIaTypa yIriIeBOJOB.
®uznyeckue U XMMUYECKHE CBOMCTBA YIJIEBOOB.
[IpumeHeHue yrieBoJ0B, 3HaUE€HUE /171 YEJIOBEKa.

MoHocaxapu/ibl.

No bk wDdE

Peakuuu GpoxeHUs TIH0KO3bI.
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MUHUCTEPCTBO CEJIbCKOI'O XO3MUCTBA POCCUNCKOM ®EJEPALINN

desepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOEC
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«APKTHYECKHU# TOCYIapCTBEHHBIH arpapHO-TEXHOJIOTNICCKUIl YHUBEPCUTET
Kosnemx TeXHOIOTHI U yIIPaBJICHUS
[{uK10Basi KOMUCCHS TYMaHUTAPHBIX U €CTECTBEHHBIX JTUCIIUTLINH

KoMmmiaekr
KOHTPOJIbHO-U3MEPHUTEIbLHbIX MATEPHAJIOB
JJIS TEKYLEro KOHTPOJIs

OVII. 07 Xumusg
43.02.15 IToBapckoe U KOHIUTEPCKOE JIETIO

Axyrck — 2024 r.
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BxoaHoii KOHTPOJIB
Yacts 1.
1. yKa)KI/ITe Hapy XUMHUYCCKUX DJICMCHTOB, B aTOMax KOTOprX Ha BHCIITHEM 3H€KTpOHHOM CJIOC
10 TPH AJIEKTPOHA:
O N, B; Oo,Ss; OPN
O B, Al O CN;

2. Kakoli U3 nepeyrcIIeHHbIX 2JICMEHTOB MPOSBIISCT HaUMEHEe SIPKO BBIPAKCHHBIC
METAJUTNYECKHUE CBOUCTBA?

O Kanbuwmii; O Harpui;

O Marnuii; O Kanmii

O Amromunwmii;

3. Ykaxurte hopMyiy BEIIeCTBa, B KOTOPOM CTEIICHb OKUCIICHUS XJIopa +5:

O HCI, O KCIOs;

O Cl.0y; O HCIO.

O CaCly;

4. YKaxuTe BUJ XUMHUECKOU CBsI3U B coennHeHnu ¢propun kamus KF:

O Honnas; O KosaneHTHas moJisipHasi;
O KoBaneHTHAas HEMOJISIPHAS; O Hwu onuH U3 NepeynCICHHBIX.
O Merammueckas;

5. Vkaxwute hopmyny ruapokcuna xeiesa (11):

O FeCls; O Fe(OH)s;

O Fe(OH)y; OFeO.

O FeSOq;

6. B3aumoelicTBHEM KaKOW M3 YKa3aHHBIX Iap BEIIECTB MOXHO TMOJIYYUTh CYIb(aT HATPHS:
O NaOH u H2SOu4; O NaCl u BaSOq;

O Nawu H2SOg3; ONa20 u CaSOa.

O NaO u H3S;

7. Kakas U3 yKa3aHHBIX Map BEIIECTB OTHOCUTCS K KHCIOTHBIM OKCHIAM:

O SiOu H2SiOs3; O CuO u H0;

O P,0Osu HPO3; O SOsu CO». P=5

O NazSOsu NazO;

Yacrs 2.
1. K kakoMy THUITy OTHOCHUTCS peaKIusi, IPOTEKAIOIIasi 10 YPaBHEHHUIO:
SiO2 + Ca0 = CaSiOs
O Coenunenus; O Obwmena;
O Paznoxenus; O Hu x ogHOMY U3 TIEPEUUCICHHBIX.
O 3amernenus;

2. Kucnora o6pa3yeTc;1 npu B3aHUMOJICHCTBUH Iapbl BEUICCTB:

OC2H2 u O; O NazSiOsu H2SOq4;
OH2 u CuO; O CuSOsu NaOH.
OMg u CuCly;

3. Uemy paBeH K03 PUIMEHT X B yPAaBHCHUH PEAKITUH:
2AI(OH)3 + 3H2S04 = Alx(SO04)3 + xH20
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O 6; O 4; a 2.

O 5; O 3

4. HeoOpaTuMasi XUMHYECKas peakKilys IPOU30UIET MPH CIIMBAHUU PACTBOPOB:
O Cu(NOs3)u HCI; O CuClou KNOs;

O CaClu K2COs; O Ca(NOs)2u AlCls.

O KCIlu CuSOyq;

5. VpaBuenuto peakiuu 2502 + Oz = 2503 COOTBETCTBYET cXeMa MPEBPAIICHHIA:
O s* —Ss% O s — s

O S* — S*6: O S*® — s2,

O s°—s2

6. Kakoe BelecTBO MOYKHO HCITOJIb30BATh [Tl OOHAPY)KEHUS B PACTBOPE XJIOPH/I-HOHOB:
O Ag.SOq; O Na.COg;

O Ag:0; O Ag.

O AgNOs;

7. Kaxoe xonmuecTBo BemectBa okcuna meau (1) obpaszyercst mpu B3aMo1eCTBUH KUCIOPOIa
¢ 6,4 r menu cornacHo ypaBHeHuIo peakiuu 2Cu + O, = 2Cu0:

O 2 mous; O 0,1 mounn;
O 0,01 mous; O 0,6 moub.
O 0,2 mous;

Paspnen 1. OcHOBBI CTPOEHMS BeLeCTBa

Tema 1.1 CTpoeHne aTOMOB XMMHYECKHX 3JIEMEHTOB H NPUPOJa XUMHYECKHUX CBsA3el

YcaoBusl BbINOJHEHUS 33IaHUSA

1. Mecto (Bpemsi) BBITIOJHEHUS 3a/laHUs._3a/IaHUE BBIMOJIHAETCS Ha 3aHITHE B ayJIUTOPHOE
BpeMs

2. MakcuMaabHOE BpeMsl BBITIOJIHEHUSI 3aJaHUSI: 40 MUH.

3. Bel MokeTe Bocmoab3oBaThed Tadaunei J1.M.MeHngeneesa

Ilkaja oneHKH 00pa3oBaTeJbHBIX JOCTHKCHUIH:
Kpurepun ouenku:

«5» - 100 — 95% npaBUIBHBIX OTBETOB

«» - 94 - 75% npaBUIBHBIX OTBETOB

«3» - 74 — 50% npaBUIbHBIX OTBETOB

«2» - 49% u MeHee MpaBUIIbHBIX OTBETOB

1. OT™MeThTE IpaBUIIbHBIE YTBEPKACHUS:

a) XMMHUYECKHI AJIEMEHT 0003HAYaeTCsl XUMUYECKHM CHMBOJIOM;
0) XUMHUYECKHUE DIIEMEHTHI UIMEIOT U30TOIIbI;

B) HEKOTOPbIE XUMUYECKHE AIEMEHTHI MTOJTy4YeHbl HCKYCCTBEHHO;
I') B 36MHOI Kope HanboJiee paclpOCTPaHEH 3JIEMEHT KUCIOPOI.

2. Ykaxurte (popMyJibl CIIOKHBIX BEIICCTB:
a) C,H,OH; 6) Cu; B) O,; r) HCI.
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3. Ilpu kakux mporeccax NPOTEKAIOT XUMUIECKUE PEaKITUU:
a) pubTpoBaHUE;

0) meperonka HepTw;

B) THJIpaTalisl STUJICHA;

I') HOJIUMEpPU3ALIHS STHIICHA.

4. YKaXuTe eIMHUITY H3MEPEHUS KOJIMYECTBA BEIICCTBA:
a) T; 0) KT; B) a.€.M.; T') MOJIb.

5. OTMeThTE MTPaBUIIbHBIE YTBEPKIACHUS.
OTHOCHUTENBHAS ATOMHAS Macca:

a) IMOKa3bIBACT, BO CKOJIBKO pa3 MacCa aToMa ooubiie 1/12 yacTu Macchbl H30TOIIA

XI.’C.
yriaepoga:
0) UMeeT pa3MepHOCTh T/MOJTb;
B) Oe3pa3MepHasi BEIUUMHA;
r) npuBeneHa B [lepuonnyeckoii cuctemMe 3J1€MEHTOB.

6. YKaxxuTe Maccy aToma yrjiepo/a:
-10%2 p; 1028
a) 12 1; 6) 6 1; ) 2107 15 1) 2:10% 1.

7. OT™MeThTe NpaBUiIbHBIC yTBEPKIeHUs. [locTossHHAss ABoraapo:
a) MOKA3bIBACT YHUCIIO CTPYKTYPHBIX €MHUI] B 1T BEIIECTBA;
0) MOKa3bIBACT YUCIIO CTPYKTYPHBIX €AMHHUIL B 1 MOJIe BEIIECTBA;

1.
B) UMEET pa3MepHOCTp MOIB;
r) paBHa 22,4 1.

8. YKaxuTe Macchl UM 0O0BEMBI COSIMHEHHH, B KOTOPBIX COJIEPKUTCS 1 MOJIb
BEILIECTBA!

a) 22,4 1 CH,(H,0);
6) 98 r H,S0,;

B) 40 r NaOH;
r)26r CH,.

9. Ykaxure HopMyJIIbl aJUIOTPOITHBIX MOAU(PUKAIIMMA 3JIEeMEHTa KUCIOPO/a:
a) 02;

0) O3;

B) HZO;

r) NO.

10. Ykaxute MOJIEKyITy, KOTOpas UMEET HauOOJIbIIYIO MacCy:
a) COQ;

6) CO;
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B) C.H,
r) C,H,OH.
OTBET

Tema 2.2

Tema 3.1 Kinaccupuxkanusi HeOpraHu4eCKuX coelMHEHNd U UX CBOICTBA.
Yc/i0BUS BbINOJHEHUS 32/IaHUS
1. Mecto (Bpemsi) BBINOJIHEHUS 3aJlaHVsI._3aJaHUE BBINOJIHICTCS HA 3aHATHE B ayJAMTOPHOE
BpeMs
2. MakcuMaibHOE BpeMsl BHITIOJTHEHHUS 3aaHUS: 40 MUH.
3. Bel MoxkeTe Bocnonbs3oBarhes_Tabsauuent JI.M.MenneneeBa
Illkaja oueHKH 00pa30BATENbHBIX JIOCTHKEHUI:
Kpurepun onenkn:
«5» - 100 — 95% npaBUIBHBIX OTBETOB
«4» - 94 - 75% npaBUIBHBIX OTBETOB
«3» - 74 — 50% npaBUIBbHBIX OTBETOB
«2» - 49% u meHee NpaBUIIbHBIX OTBETOB

BuaumarensHo npounTaiite kaxaoe 3ananue (Al — A10), U3 mpeaIoKEeHHBIX BApUAHTOB OTBETOB
BbIOEpPUTE OAMH NMPABUIbHBIN U OTMETHTE €TO.

Al. Kucnoram COOTBCTCTBYIOT CJICAYIOIMIUEC COCAUHCHUS:
a) H2 S; NaOH; HNO3

6) HOH; Na2 SO4; K3 PO4

B) HBr; H3 AlO3; CH3 COOH

A2. KucnoTsl 00pa3yroTcsi Ipu B3aUMOJICHCTBUM:
a) OCHOBHOT'O OKCHU/JIa U BOJIbI

0) KUCIIOTHOTO OKCH/Ia ¥ BOJIBI

B) KUCJIOTHOTO U OCHOBHOTO OKCH/JIa

A3. Peakiust o0pa3oBaHUs KUCIOTHI:

a) CaO + H2 O = Ca(OH)2

6) MgCI2 + 2NaOH = 2NaCl + Mg(OH)2
B) Na2 SO4 + 2HCI = H2 SO4 + 2NaCl

A4. Peakums HEUTpamu3amus:

a) Na2 SO4 + 2HNO3 = H2 SO4 + 2NaNO3
6) MgCI2 + Ba(OH)2 = Ba CI2 + Mg(OH)2
B) 3NaOH + H3P0O4 = Na3P0O4 + 3H2 O

AS. Oxcuzbl COCTOAT U3 KMCIOPOJA U:
a) OJTHOTO DJIEMEHTA

0) IBYX 2JIEMEHTOB

B) HET MIPaBUJILHOTO OTBETA

A6. OkcHibl MOTYT B3aUMO/ICHCTBOBATh MEXKY CO00M ¢ 00pa3oBaHUEM:
a)KUCIIOTBI

0) conu

B) OCHOBaHMS
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I') BCE IEPEUNCIIEHHOE

A7.0kcupl, KOTOpBIE TIPU B3aUMOCHCTBUU C BOJIOW MOTYT 00OPa30BBIBATH U KUCIOTHI, U

OCHOBAHHS Ha3bIBAIOT:
a) KUCJIOTHBIMH

0) OCHOBHBIMH

B) aM(OTEepHBIMHU

') HecoJieo0pa3yomuMu

A8.OcHOBaHHE MOKHO MOJYYUTh PEAKIUCH:

a) pa3JIoKEeHUe
0) coequHeHue
B) 3aMEIICHHS
r) oOMeHa

A9.Peakiust mory4eHHs] OCHOBAHMUSI:

a) 2Na + H2S04 = Na2S0O4 + H2

6) MgCI2 + 2KOH = Mg(OH)2 +2KClI

B) CuSO4 + BaCl2 = BaSO4 + CuClI2

r) Na2CO3 + 2HCIl = H20 + CO2 + 2NaCl
1) HET peaKIuu

A10.Dopmyiibl, KOTOPBIM COOTBETCTBYIOT COJIM:
a) NaOH, MgCl2, Cu(OH)2

0) K20, HNO3, SO3

B) NaHCO3, Mg(OH)CI2, K2S

r) K3PO4, Al203, Na3AIO3
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MUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKON ®EJEPALINA
@DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpPEX/I€HUE BBICILIEr0 00pa30BaHUs
«APKTUYECKUI TOCYJapCTBEHHBII arpapHO-TEXHOJIOTMYECKUM YHUBEPCUTET
Kostex TeXHOMOTHIA U yITpaBICHUS
[{uknoBast KOMHCCHS T'YMaHUTaPHbBIX U €CTECTBEHHBIX TUCLUILINH

KommiiekT marepuasios
JJISl IPOBE/IeHUs] KOHTPOJIBHBIX padoT

OVII. 07 Xumusg
43.02.15 TToBapckoe ¥ KOHAUTEPCKOE AEIIO

Sxyrck — 2024 1.
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Pa3zgen 1

HUTOI'OBAA KOHTPOJIBHAA PABOTA 110 TEME: <HEOPITAHUYECKAA XUMHUA
»

Bapuanrt 1
YACTD A. TecroBbie 3a/1aHus C BLIOOPOM OTBETA

1. (2 6anna). dnexTpoHHAs KOHPUTYpaLKs aTOMa XUMHUECKOTO JIEMEHTa 3, BBICIINN OKCH/Y

KOTOPOT'0 COOTBETCTBYET hopMmyie D0x:

A. ...3523p®3d04s24p?
291624104245

B. ...3573p"3d M 4sp B. .. 35%3p03d04s%4p° T . 3s23p°3d0s24p

2. (2 6anna). YKaxuTe COCMHEHNE, B KOTOPOM KOBAJICHTHBIE CBSI3U HETOJISAPHBIE:
A. SiHa4
b. Fe;03 B. I I'. SO3

3. (2 6anna). BemecTBa ¢ METAJUIMYECKON KPUCTAJUTMYECKON PEIIETKOM:

A. neryuue

b. pacTBOpuMEI B B. mpoBOAST 3E€KTpUUECKHI I'. o0aar0T HU3KOM TEIIO U
BOJIE TOK 3JIEKTPONPOBOJHOCTHIO

4. (2 6anna). K 80 r 10% pactBopa nodasuiu 20 r Boasl. MaccoBas 10151 IOIYYEHHOTO
pacTBOpa paBHa:

A. 40%

b. 8% B. 10% I'. 25%

5. (2 6anna). OxucnuTeNneM B XUMUYECKOM PEaKIuy, MPOTEKAroIIel B BOJHOM PacTBOpe
COIJIACHO ypaBHEHUIO

Fe + CuCl, — Cu + FeCl; sBnsercs:
0

A.Cu
+2 0 +2
B. Cu B. Fe T. Fe

6. (2 banna). XumMuueckoe paBHOBECUE peakiiuu, ypaBHeHHE KoTopoi 2CO) + Oz «
2COxn +Q

CMECTHTCS B CTOPOHY MIPOJYKTOB PEAKIIUU B CITydae:

A. IpUMeHeHus KaTanu3aropa

b. ysennuenus I'. ymenpienus
B. yBenuuenus naBieHus
TeMnepaTypbl KoHUeHTpauuu Oz

7. (2 6anna). B kakoM psily XUMHUYECKHE IIEMEHTHI PACIIONIOKEHBI B TIOPSIIKE BO3PACTAHHS UX
aTOMHOT0 pajuyca?

A.Rb, K, Na, Li

b. Be, Mg, Ca, Sr B.In, Ga, Al, B I.Sr,Ga, Si,C

8. (2 6anna). Ins nmomydenus 56 1 (H.y.) yIJIEKHCIIOTO ra3a, COTJIACHO YPAaBHEHHIO PEaKIIUN
CaCO3(rm) = CaOs) + CO2(r) — 180 k/Ix HEOOXOMMO 3aTPATUTh TEIIOTY B KOJIMYCCTBE:

A. 90 xJIx

b. 180 x/Ix B. 450 x/Ix I'. 540 xJIx
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9. (2 6anna). Coxpamennoe nonHoe ypasaenne SiOs? + 2H* — H,SiO3| coorercTByeT
B3aUMO/ICHCTBHUIO:
A. oxcuna kpemuus (IV) ¢ Bonoit

b. okcuna kpemuus (IV) ¢ B. cuinkara Hatpus ¢ I'. cunukara kanbLus ¢
CEpHOM KUCIIOTOU CEpHOM KUCIIOTOU CEpHOM KUCIOTOU

10. (2 6anna). CreneHb OKUCIICHUS a30Ta B CyJb(aTe aMMOHHMSI paBHA:

A. -3

b.-1 B. +1 I.+3

YACTD B. 3amanus co cBOOOIHBEIM OTBETOM.

11. (3 6anna). Ha ocnoBanuu nonoxenus B [IICXD pacrnonoxute 31eMeHThl: Oepuiiinii, 6op,
MarHuii, HaTPUW — B MOPSJIKE BO3PACTAHMS BOCCTAHOBUTEIBHBIX CBOMCTB. OOBSICHHUTE OTBET.

12. (8 6annos). PacctaBbTe KOAQPHUIUEHTH METOIOM JIEKTPOHHOTO OalaHca.
K2Cr207 + H2S + H2SO4 — Crp(SO4)3 + K2SO4 + S + H20

VYKaXuTe OKUCIUTEIb U BOCCTAHOBHUTCIIb, IIPOUCCCHI OKUCIICHUSA U BOCCTAHOBJICHUA.

13. (5 6annos). CocraBbTe ypaBHCHHE XMMHYECKON pEeaKIIMA HOHHOTO 0OMEHA MEXKITY
cynbsharom xpoma (I1I)
U TUIpOKcUIoM HaTpus. Crenaiite BbIBOL 00 00paTUMOCTH 3TON pEeaKLUHU.

14. (8 6annos). Beraucnure 00beM Bo1opoaa (H.Y.), KOTOPBIH MOXKET OBITh TIOJyYeH TPU
pactBopeHu# B Boje 11,5 r HaTpus, conepsxkariero 2% mpuMeceid, €Clii BBIXOJ COCTABIISET
95% OT TeopeTHYECKH BO3MOKHOTO.

15. (6 6annos). Cmemanu 150 T 10% u 300 r 25% pactBopa. Beraucinure MaccoByro 0110
MOJIy4EHHOTO PacTBOpA.

HTOI'OBAA KOHTPOJIBHAA PABOTA 110 TEME: <HEOPI'AHUYECKAA XUMHUA
»

Bapmuanr 2
YACTD A. TecroBble 3a1anusi ¢ BLIOOPOM OTBETA
1. (2 6anna). dnexTpoHHAs KOHPUTYpaLKsa aTOMa XUMHUECKOTO JIEMEHTa 3, BBICIINN OKCH/]
KOTOPOT0 cOOTBETCTBYET popmyie 03!
A. ...3s23p%3d04s24p?
2906241042405
b....35°3p"3d " 4s"4p B. ...3523p%3d%4s24p3 I. ...35s%3p%3d%4s24p*

2. (2 6anna). YKaxute COSMHEHUE, B KOTOPOM BCE CBSA3M KOBAJICHTHBIC MOJISIPHBIC:
A. NaxSOq4
b. NH4CI B. CaCl> I'. MgCO3

3. (2 6aana). BelecTBa TOIBKO HEMOJIEKYIIPHOIO CTPOEHHUS PACIIONOKEHBI B PAY:
A. Sg, Oy, len
b. Fe, NaCl (), anmas B. CO2), Nogs), Al I'. rpadur, Na2COgz(rw), |2

4. (2 6anna). 13 80 T 10% pactBopa Beinapmin 30 r Boasl. MaccoBasi 1015 MOTYyYEHHOTO
pacTBopa paBHa:
A. 40%
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b.37% B. 72% I'. 16%

5. (2 6anna). Oxucnurenem B xumuieckoit peakiuu CuO + Hy, — Cu + H20O sasercs:
0

A. H>
+2 -2 0
b. Cu B.O I'. Cu

6. (2 6anna). B xakoM cityuae yBeIUYCHHE JaBJICHHUS BHI30BET CMEILICHUE PABHOBECHS BJIEBO:
A. COyp) + C — 2CO()

b. CO(F) + CIZ(r) — COCIZ(F) B. 2CO(F) + 02(1") —

I'. C + Oy — COxp)

2COxy
7. (2 6anna). OKUCIUTEIBHBIE CBOMCTBA 3JIEMEHTOB YCHUJIMBAIOTCS B PAY:
A.F,Cl, Br, |
b.F,O,N,C B.1,Br,Cl, F I.ClL, S P,Si

8. (2 6anna). I3BeCcTHO TEPMOXUMHUYECKOE YpaBHEHHE peakuuu ropeHust merana CHs +
202 — CO2 + 2H20 + 896 xJIx.

Kakoe konnuecTBO BelllecTBa METaHA PacXoayeTcsl pu BelieneHuu 89,6 k/{x Ternnorsr?
A. 0,1 moip

b. 0,2 moip B. 0,25 monn I'. 0,5 mons

9. (2 6anna). Coxpaniennoe nonnoe ypasaenne SOz2 + 2H* — SO, + H20 coorBercTBYET
B3aUMO/JICVCTBUIO:

A. okcuna cepsl (VI) u Bogsl

b. okcuna cepst (VI) 1 a30THOM KUCIOTHI

B. cynb¢uTa HaTpUs U a30THOM KUCIOTHI

I'. cynpdara HaTpus U BoJIOpoa

10. (2 6anna). Crenens okucnenus xpoma B coennaernn KoCr,07 paBHa:
A.+2
b. +3 B. +6 I.+7

YACTD B. 3aganus co cBOOOIHBIM OTBETOM.

11. (3 6anna). Ha ocnoBanuu nonoxenus B [IICXD pacnonoxure 31€eMEeHThI: TeépMaHU,
MBILIBSIK, cepa, pochop — B MOpsijiKe yObIBAHUS OKHCIUTEIbHBIX CBOUCTB. OOBICHUTE OTBET.

12. (8 6annos). PaccraBbTe K03(D(PHUIIMEHTH METOIOM DIIEKTPOHHOTO OanaHca.
K2Cr207 + H2S + H2SO4 — Cr2(S04)3 + K2SO4 + S + H20
VYKaXuTe OKHCIUTEIh U BOCCTAHOBUTEIb, IPOIIECCHI OKUCIICHUS! K BOCCTAHOBIICHHSL.

13. (5 6annos). CoctaBbTe ypaBHEHHE XUMHUECKON peaklui HOHHOTO OOMEHA MEKIY
Cynb(pUTOM HATPUS
u docdopHoii kucnoroil. Crenaiite BEIBOA 00 00paTUMOCTH ITON PEaAKIIHH.

14. (8 6annos). Kaxoit o0beM Bostoposia (H.y.) BeaenauTes npu Bzaumoneiictsuu 730 r 30%
pacTBOpPA CONSTHON KUCIIOTHI C HEOOXOJMMBIM TI0 PEaKIIMU KOJIMYECTBOM BEIIeCTBA IMHKA?
Kakoe 310 KonmuuecTBo?

15. (6 6annos). Cmemanu 200 T 10% u 300 r 20% pactBopa. Berarciaure MaccoByro 100

MOJTYYEHHOTO PacTBOpA.
61



HTOI'OBAA KOHTPOJIBHAA PABOTA 110 TEME: «: «<HEOPIT'AHHYECKAA
XUMUA »

Bapuanr 3
YACTD A. TecroBble 3aj1aHusi ¢ BLIOOPOM OTBETA
1. (2 6anna). DnexTpoHHAs KOHPUTYypaUS aTOMa XUMHUYECKOTO JIEMEHTa D, BHICUIHA OKCH]T
KOTOPOT'O COOTBETCTBYET opmyie I20s:
A. ...3523p®3d04s24p?
291624104245
B. ...3573p"3d M 4sp B. .. 35%3p03d04s%4p° T . 3s23p°3d0s24p

2. (2 banna). CoemuHeHUs C KOBAJICHTHOW HEMOJISIPHOM CBSI3BIO PACTIONIOKEHBI B PSAY:
A. Oy, Cly, H
b. HCI, N2, B. O3, P4, H20 I'. NHs, Ss, NaF

3. (2 6banna). ATOMHYIO KPUCTAJUTMYECKYIO PEIISTKY UMEIOT BCE COCTUHEHUS PsJia:

A. anma3s, rpadur,

OKCH/JT KPEMHUS

b. okcua yraepomaa, okcua B. xpacHsIii hocdop, I'. okcug docdopa (V),
KpeMHus1, Oenbiid pochop a30T(rs.), HO[(1s.) okcup azorta (II), ammas

4. (2 6anna). K 180 r 20% pactBopa nobasuiu 20 r Bojbsl. MaccoBast 10715 OTy4EHHOTO
pacTBopa paBHa:

A. 18%

b. 20% B. 10% I'.25%

5. (2 6anna). Oxkucnurenem B xumudeckoit peakin 2AgNO3 + Cu — Cu(NOgz)2 +

2A(g sBisieTcs:
0

A. Ag
+1 +2 0
b. Ag B. Cu I'.Cu

6. (2 banna). Xummuueckoe paBHoBecue npoiecca N2+02 <> 2NO - Q He M3MEeHUTCS Tpu:

A. TIOBBITIICHHH TEMIIEPATYPHI

b. nonmwxkxenun B. noBbIIIIeHNH KOHIIEHTPAIUH I'. moBeIIIEHUT
TEMIIEPATYPhI azoTa TaBIICHUS

7. (2 6anna). B xakoM psly TalOreHbl pacloyiOKEeHbI B MOPSIKE YBEIHUEHUS UX
HEMETAJNTNYECKUX CBOMCTB:

A.F,Cl, Br, |

b.1,Br,Cl F B.1,Cl, Br, F I'.F, Br,Cl I

8. (2 banna). Cornacuo ypaBaeHHt0 peakiun 2COr) + O2r) = 2COxr) + 566 ]Ik
npu cxuranuu okeuzaa yriepona (1) seraenunocs 152 k/x ternorsl. O6beM (H.Y.)
CTOpPEBLIETO r'a3a COCTaBUI:

A.61

b.12n B. 44,8 n I 120 n
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9. (2 6anna). CoxpamenHoe nonHoe ypasaeane Cu?* + 20H" — Cu(OH), cootBeTcTBYET
B3aMMOJICHCTBHIO:

A. cynbara meau (1) u runpokcuaa kanus b. cynsduna meau (1) u ruapokcuaa HaTpust
B. xnopuna meau (II) u ruapokcuma maruus I'. aurpara meau (I11) u ruapokcunaa xenesa (1)

10. (2 6anna). Crenens okuciaenus xjaopa B coequaennn NaClO pasna:
A. -1
b. +1 B. +3 I'.+5

YACTD b. 3aganus co cBOOOIHBIM OTBETOM.

11. (3 6anna). Ha ocnoBanuu nonoxenns B [ICXD pacnoioxure 31eMeHThI: OepriLinii, 6op,
MarHuii, HaTpUK — B MOPSIJIKE BO3PACTAHHS BOCCTAHOBUTEIBHBIX CBOMCTB. OOBICHUTE OTBET.

12. (8 6annos). PaccraBbTe KOAGOUIIMEHTHI METOIOM IJICKTPOHHOTO OajlaHca.
KNO; + KMnO4 + H20 — MnO; + KNO3 + KOH
VKa)XUTE OKUCIIUTENb U BOCCTAHOBUTEIb, IPOIIECCHI OKUCIICHUST M BOCCTAHOBIICHHSL.

13. (5 6annos). CocraBbTe ypaBHEHHE XUMHUECKON peakllui HOHHOTO 0OMEHa MEXITY
XJIOPUIOM AJIFOMUHUS U TUIPOKCUIOM HaTpus. CrenaiTe BEIBOA 00 00paTUMOCTH 3TOU
peaxIuu.

14. (8 6annos). Kakoit 00bem Bojopoa (H.y.) moTpedyeTcs A B3aUMOACHCTBHS C OKCUIOM
xkenesa () maccoit 640 kr, conepikariero 25% npumeceit? Kakoe KoimuecTBO BEEeCTBa BOIBI
pu 3TOM oOpa3zyercs?

15. (6 6annos). Cmemnanu 250 r 15% u 300 T 20% pacTBOpa. Beruucnure MaccoByro 0O
MIOJTy4EHHOTO PacTBOpA.

HTOI'OBAA KOHTPOJIBHAA PABOTA 110 TEME: «<HEOPTAHUYECKAA XUMHA
»

Bapuanr 4
YACTD A. TecroBbie 3a1aHus C BBLIOOPOM OTBETA
1. (2 6anna). DnexTpoHHas KOHMUTypaIUs aTOMa XUMHUYECKOTO 3JIeMEHTa D, BBICIIUN OKCH]L
KOTOPOT'0 COOTBETCTBYET popmyiie D207:
A. ...3s23p%3d'0%4s24p?
221624104245
b.....3573p"3d 4s%4p B. ...3523p%3d%4s24p3 I. ...35s%3p%3d%4s24p*

2. (2 6anna). YKaxKnTe COEAUHEHHE, B KOTOPOM KOBAJIEHTHBIE CBSA3U HETIOJIAPHBIE:
A. PCls
B.CO B. Na202 T. Ps

3. (2 6anna). BemecTBa ¢ Kakoi KpUCTAJUIMYECKON PEIETKOM OoJiee pyrux
AIIEKTPONPOBOJIHBI:

A. MeTamInyecKoin

b. nonnon B. KOBaJICHTHO! NOJISIPHON I'. aromHOM

4. (2 6anna). K 400 r 10% pactBopa go6asunu 100 r conn. MaccoBast 107151 TOJIy4€HHOTO
pacTBOpa paBHa:
A. 40%
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b. 8% B. 80% I'. 25%

5. (2 6anna). Oxucnurenem B xumudeckoit peakiuu CuO + CO — Cu + CO; sBnsiercs:
+2

A.C
+4 +2 0
b.C B. Cu I'. Cu

6. (2 banna). Xumnueckoe pasHosecue mnpouecca COz + C <« 2CO - Q cmemiaercs B CTOPOHY
IPOIYKTOB PEAKLUH IPU OJHOBPEMEHHOM:

A. IOHM)KEHUH TEMIIEPATyphl M JaBICHHUS

b. noBbllieHUYN gaBiAeHUS U B. no6asnenun CO2 u I'. no6aBnernu CO2 u
HOHIDKEHUU TEMITePaTyphl HOHIKEHUN TEMITEPaTyphl HOHVKECHHUH JTABICHHS

7. (2 6anna). B psny XuMUUECKHX 37eMeHTOB Si — P — S — Cl MeTayunueckue cBOHCTBa
A. ocnabeBaroT
b. ycuimBatorcs B. He uzmenstorcs ['. U3MEHSFOTCS IEPUOTUNICCKU

8. (2 6anna). Tlo Tepmoxumudeckomy ypaBaeHHIO CaO) + H2O0e) <> Ca(OH)2) +64,8 xJIx
npu oopazoBanuu 0,5 Mob

TUAPOKCHUIA KaTbIUS

A. Boigensercs 32,4 kJ[>x TeraoTsl

b. mornomaercs 32,4 xJIx B. BeIzmensercs 64,8 I'. mormomaercs 64,8 kI
TEIUIOTHI k/J[K TernmoTel TEIUIOTHI

9. (2 6anna). CoxpamenHoe HOHHOE ypaBHernue Ba?* + SO42° — BaSOa4| cooTBeTCTBYET
B3aMMOJCHCTBHIO:

A. xnopuna Gapus cynbdara HaTpus

b. oxcuna 6apus B. runpokcuna 6apus I'. 6apus u cepHoit
U CEpHOH KHCIIOTHI U CEPHOM KHCIIOTHI KHCJIOTBI

10. (2 6anna). OGa coennHeHus conepkaT aToM ¢ocdopa B OJJMHAKOBOI CTENEHU OKHCICHUS:
A. CazP2, Mg2P207
Bb. H3PO3, PBr3 B. MgsP2, P2S3 T'. P2Os, H4P2Os4

YACTD B. 3aganus co cBOOOIHBIM OTBETOM.

11. (3 6anna). Ha ocHoBanuu nonoxeHust B [ICXD pacnonoxuTe 3J1eMEHTHI: Oepuiuinii, 6op,
MarHuii, HaTpUH — B MOPSJIKE BO3PACTAHHSI BOCCTAHOBUTEIHHBIX CBOWCTB. OOBICHUTE OTBET.

12. (8 6annos). PaccraBbTe K0A(h(PHUIIMEHTHI METOIOM IEKTPOHHOTO OanaHca.
H202 + KMnOs + H2SOs — O2 + MnSO4 + K2SO4+ H20
VYKaXuTe OKHCIUTEIh U BOCCTAHOBUTEIb, IPOIIECCHI OKUCIICHUS! K BOCCTAHOBIICHHSL.

13. (5 6annos). CoctaBbTe ypaBHEHHE XUMUYECKOH peakIiii HOHHOTO OOMEHa MEX Ty
KapOOHATOM KaJiusl U a30THOM KucioToi. Chenaiite BBIBOJ 00 0OpaTUMOCTH 3TOM peaKiuu.

14. (8 b6annos). Kakoit 00beM Bogopoaa (H.y.) oOpazyercs M B3auMOACHCTBUN COJISTHOM

KHUCca0ThI ¢ 540 mr amromunus, coaepxariero 40% npumecein? Kakoe KoaMuecTBO BELECTBA
COJIM ITPH 3TOM 3TOM MOJYIUTCA?
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15. (6 6annos). Cmemanu 300 T 30% u 150 r 25% pactBopa. Berancianre MaccoByio JOIIO
HOJY4EHHOTO PAacTBOPA.

KonTposbHasi padoTa o opranu4eckoi XuMuu (MTOroBas).

1 BapuaHt
HNHcTpYRUMSA 1M VIAIINXCH

Tecm cocmoum u3 yacmeit A, B u C. Ha e20 évinoninenue omgooumcs 80 munym. 3a0anus
Pexomendyemca 6vinoIHAMb ho nopaoky. Eciu 3a0anue ne yoaemcsa évinonnumos cpasy,
nepeiioume Kk cnedywuiemy. Ecnu ocmanemcsa epems, eepuumecv K HNPONYULEHHBIM
3a0aHuAM.

Yacts A

K kascoomy 3adanuro wacmu A OaHbl HECKOIbKO OMEEMO6, U3 KOMOPLIX MOIbKO OOUH
eepHulil. Boioepume eepmuuiit, no Bawemy mnuenuro, omeem.

Al. Bemectsa, nmerorue popmynsl CHz — O — CHsz u CHs — CH2 — OH, sBnisitotes

1) romonoramu; 2) u3oMepamus;

3) nonumepamu; 4) NeNTHAAMHU.

A2. YT1eBosopo, B MOJIEKyIe KOTOPOTO aTOMBI yIIIepoia UMEIOT SP° THOpHIN3aIHIO

1) 6yren-1; 2) O6yran; 3) 6yraguen-1,2; 4) 6yrun-1.

A3. [IpoxykToM ruapaTalii STUJICHA BIseTCs: 1) ciupT; 2KUCIIOTA;

3) anpaerun; 4) ankaH.

A4. TonbKo B O/IHY CTaUIO0 MOKET MPOTEKATh THAPUPOBAHKE STOTO YTIEBOAOPOIA:

1) 6yraguen-1,3; 2) 6yren-1; 3) 6enszon; 4) Oyrun-2.

AS. KonudecTBo aTOMOB BOJIOPO/Ia B IIUKIIOTEKCAHE:

1) 12; 2) 8; 3) 10; 4) 14.

A6. Peakiusi cpeqibl B BOJIHOM pacTBOpe IIHMIIMHA: 1) HeWTpanbHas; 2) Kucnas; 3) coienast; 4)
IIEeJIOYHas.

A7. B NpOMBIIIIEHHOCTH apOMAaTUYECKUE YIIEBOJOPOABI MONYYaOT U3... 1) MPUPOAHOTO
ras3a; 2) He¢TH; 3) OCTaTKOB TOPHBIX 1Opo; 4) Topda.

AS8. YKcycHast KHCIIOTa He BCTYNAeT BO B3aUMO/JICHCTBHE C BEILIECTBOM

1) okcun kanbius 3) Meab

2) meTtaHon 4) nuieBas cojaa

A9. AueTuieH NpuHAIEKUT K TOMOJIOTHYECKOMY PATY:

1) ankaHoB; 2) aTKWHOB; 3) apeHOB; 4) aIKEHOB

A10. TTomumponusieH Moiy4aroT U3 BelecTBa, popMyia KOTOPOro

1) CHz = CHz; 2) CH = CH; 3) CH3 — CH2 — CHs; 4) CH2= CH — CHa.

All. K a10BUTEIM BeliecTBAM OTHOCHTCS:

1) metanomn; 2) atanon; 3) mpomnanoi; 4) OyraHod.

A12. ITpu cropanuu 3 MOJIb METaHA MO TEPMOXUMHUYECKOMY YPaBHEHHIO

CHs4 + 202 =CO0O2 + 2H20 + 880 /I BBIACINIOCH:

1) 293,3 xJIx; 2) 1760 xJIx; 3) 2640 x/Ix; 4) 880 x/[x.

A 13. ®eHon HeNb3s UCHOJIB30BaTh JJIS MOTYYEHUS

1) xkpacuteneit 3) nuiEeBbIX J00ABOK

2) kanpoHa 4) B3pbIBYATHIX BELECTB

A 14. ®opmaiiiH — 3TO BOJHBIN pacTBOP

1) ykcycHOro anpaeruaa 3) MypaBbUHOTO ajibAeTUuaa

2) YyKCYCHO KUCIOTHI 4) 3THIIOBOTO CIIUpTa

Yacrs B

Omeemom K 3a0anuam mou yacmu( BI1-B5) asenaemca nocinedoeamenvnocms yugpp uiu
yucno, Komopwle ciedyem 3anucamv 6 OnaHK omeemoe Nel cnpasa om Homepa
COOMEemcmeyouLeco 3a0anus, Ha4uHan ¢ nepeoil knemouku. Kasxcoyrwo yugpy u 3anamyro
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6 3anucu 0ecamuuHoil Opodu nuwiume 6 OMOENbHOU K1emouKe 6 COOMEEMmCHmEUU ¢
npueeodeHHbIMU 8 DJ1IaHKe 00pa3yamu.

2. OObeMm rasza, KOTOPBI BbIIEIUTCS MpH Tupoinse 6,4 r kapOuja Kanblus, paBeH
71 (3aMUUIUTE YUCIO C TOYHOCTBIO J0 JECATHIX).

3. YcTaHOBUTE COOTBETCTBHE MKy HA3BaHUEM BEIIECTBA U YHCIIOM TI-CBSI3€H B €T0 MOJICKYIIE.
Haseanue sewyecmea Yucno n-cesaseti 6 monexyne

1) aTan a) HOJIb
2) 6yranuen-1,3 6) ogHa
3) mponien-1 B) 1Be
4) aleTHIICH T) TpU
1) 4YETBIpE
4. YCTaHOBUTH COOTBETCTBHE:
BEIIECTBO HAXOXKJICHHUE B IPUPOC
1) I'moko3a a) B cCOKe caxapHOU CBEKJIbI
2) Kpaxman 0) B 3epHe
3) Caxapo3a B) B BUHOT'PAIHOM caxape
4) Lemntono3a r) B ApeBECUHE
5. Yucno n3oMepHbIXIIMKI0ankaHoB coctaBa CsHio paBHoO:
(3anmuImTe 1EeNoe Yucio).
6. YcraHOBHUTE COOTBETCTBUE MEX]Yy pEareHTaMu M TUIIOM PEaKIIUU.
Peazcenmur Tun peaxyuu
1) CoHa+ Oz -> a) 3amemieHue
2) CH4-> 0) okucnenue
3) CH3COOH + KOH -> B) npucoennHenue
4) CHa+ Cl2 -> 1) 0Omena
1) pa3noKeHue

7. YcTaHOBHUTE COOTBETCTBHE MEX]y Ha3BAaHHUEM BEIIECTBA U €0 (POPMYIION.
Haszeanue eewyecmea @opmyna

1) atan a) CH3-CHs

2) metanon 6) CHz-OH

3) mpomanoBas kucinora B) CH=CH
4) auerunen r) CH3-CH2-COH

1) CH3-CH2-COOH

Yactr C

3. Ilpu cropanum yraeBogopona Beiaenuiock 0,22 r yriekucioro raza u 0,09 r mapoB BojbI.
[InoTHOCTH ATOTO BemiecTBa MO BO3AyXy paBHa 1,45. Onpenenute MOJIEKYIIPHYIO GOpMYITy
YIJIEBOIOPOAA.

4. 3anummTre peakuu, COOTBETCTBYIOIINE CXEME:

KapOu1 KambIus—>aleTHIEH—>0eH30I—>XII0pOeH301—>ToNyon—2,4,6-TpuOpOMTOTYOII.

4. Kaxkoit o6bem okcuma yriepona (IV) (H.y.) BBIIEIMTCS TIPU B3aMMOJICHCTBHHM PacTBOPA,

coziepkaiiero 2,3 r MypaBbHHOM KHCIIOTHI ¢ H30BITKOM KapOOHAaTa KabIIHsl.
Omeemul u pewenus. (1 eap)

Al
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A2 A3 A4 (A5 |A6 |A7 |A8 [A9 |A10 |All |Al12 |Al13 |Al4
2 2 1 2 1 1 2 3 2 4 1 3 3
B1 B2 B3 B4 B5 [B6 Cl C2 |C3

2,241 |aBOB [BOar |4 oara |a0as C sHs 1,12

Conepsxanue BepHoro otsera 3aganus C 1 1 ykazaHus 1o ero OleHUBaHUIO

bambt

DJIeMEHTHI OTBETA:
1. Ompenenena macca (koimmuecTBo) yriepona: x=0,22%12/44=0,06 (r).
2. Ompenenena Macca (koaudecTBo) Bogopoaa: y=0,09*2/18=0,01 ().
3. Ompegeneno npocreiiiee coorHomenue: X: y=0,06/12: 0,01/1=1:2
4. Onpenenena Mi(CxHy)= 1,45*29 = 42.
5. Ompenenena ¢popmyna Bemectsa: 42/14=3 — C3Hs

OTBeT npaBUIIbHBIN U MOJIHBIN, BKJIIOYAET BCE HA3BAHHBIE BBIIIE 3JIEMEHTHI
5

[IpaBuiibHO 3anucanbl 4 371€MEHTa OTBETA
4

[IpaBuiibHO 3anucanbl 3 371€MEHTa OTBETA
3

[IpaBuabHO 3amKcaHo 2 31€MEHTa OTBETa
2

[IpaBunbHO 3anucan 1 351eMeHT OTBETa

1

Bce aneMeHTBI 0OTBeTa 3aIIMCaHbl HEBEPHO
0

Conepsxanne BepHoro oteera 3aganus C 2 1 ykazaHus 10 €ro OLIEHUBAHUIO

bambr

DneMeHTHI OTBETA!

[IpuBeneHbI ypaBHEHHSI peaKIMil, COOTBETCTBYIOIINE CXEME:!
CaC:2 +2H:20 = CzH2 +Ca(OH):

3C2H2 = CsHs

CsHs + Cl2 = CsHsCl + HCI

CsHsCl + CH3Cl + Zn = CsHsCHs + ZnCl:
CesHsCHs + 3Br2 = CsH2BrsCHs + 3HBr

AR A

OTBeT NMpaBUIILHBIN U TIOJTHBIN, BKIIOYAET BCE HA3BAaHHBIC BBIIIE JIEMEHTHI
5

[IpaBuibHO 3anucanbl 4 ypaBHEHUS peaknid
4

[IpaBunpHO 3anucansl 3 ypaBHEHUS pEaKIUi
3

[IpaBuibHO 3amuMcaHbl 2 ypaBHEHUS peaKIui
2

[IpaBuibHO 3anucano 1 ypaBHeHUE peakuu
1

Bce aneMeHThI OTBeTa 3aIIMCaHbl HEBEPHO
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0

Conepsxanue BepHoro orsera 3aganus C 3. 3

DneMeHTHI OTBETa

[IpaBuibHO 3aMMCaHO YPABHEHHE XUMUYECKOW pEAKLIMU

CaCOz + 2HCOOH = (HCO0).Ca+H 0 1

HaWJCHO KOJIMYECTBO BEIIECTBA YIIIeKUCIoro raza x=2,3*22.4:46 x=0,05mo1s 1
HaiieH oobeMm raza V= 0,05%22,4=1,12 () 1

KonTposbHasi padoTa 1o opraHu4ecKoi XuMum (UTOroBas)

2BapUAHT

HNHcTpyKuus A8 y9ammxcsi

Tecm cocmoum u3 uacmeit A, B u C. Ha e2o evitnonnenue omeooumcsa 80 munym. 3aoanusn
peKomenoyemcsa 6vlnoaHAmMb ho nopadky. Ecau 3adanue He ydaemcsa 6vlnoiHums cpasy,
nepeiidoume Kk ciedyrouemy. Ecnu ocmanemcsa epems, éepuumecsv K nponyuieHHvIM 3a0aAHUAM .
Yacts A

K kastcoomy 3adanuro wacmu A 0anvl HECKONbKO 0MEEM 08, U3 KOMOPHIX MOJAbKO 0OUH GEPHbLIl.
Buvioepume eepuuiit, no Bawemy mnenutro, omeem.

Al. NU3omepom 2-metusnOyTteHa-1 siBisercs

1) 6yren-1; 2) 2-mMeTunnenTen-1;

3) nenran; 4) nenteH -1.

A2. B monekyne npornena rubpuansaius opouTaneil arToMoB yriepoja:

1) sp 2) sp®; 3) sp; 4) sp’ u sp.

A3. TIpoayKTOM NpPHUCOEAWHECHHUS XJIOPOBOIOPOAA K ITeHy sBisercs: 1) 2-xmopmpoman; 2) 1-
XJIOP3TaH;

3) 2,2-muxnopnpornan; 4) 1,1-auxmopata.

A4. C kaxIIbIM U3 BEIIEeCTB: OPOMOBOJIOPO/I, BOJOPO/I, BOAA — OyI€T B3aUMO/IEHCTBOBATh:

1) mponawn; 2) ateH; 3) stan; 4) deHo.

AS. K coenurenusiM, umeromum ootyto Gopmyny CnHzn, oTHOCHTCS

1) 6enson; 2) rekceH; 3) rekcan; 4) TeKCHH.

A6. K xakomy kiaccy nmpuHayieskat 0enku: 1) ciaoxHbie 3pUpbl; 2) TOTUHYKICOTH/ B,

3) npocteie 3pupsl; 4) HOTMAMUIBL.

A7. IIpoMBIIIIEHHBIM CIOCOOOM TMOJIYYEHHUs YTJIEBOJOPOAOB sBiseTcs: 1) ruapupoBaHue; 2)
u3oMepu3alys; 3) ruapoin3; 4) KpEKUHT.

AS8. Peakiuio «cepeOpsiHOTO 3epKajiay J1aeT:

1) denom; 2) MmypaBbHHAs KUCIOTA

3) rmnepun; 4) 6eH30I1

A9. Ilponananb NPUHAIIEKUT K TOMOJIOTMYECKOMY PSITY:

1) dbenonsbl; 2) caxapuipl; 3) aMuHbI; 4) anbIeTru/bl

A10. ITomumep cocraBa (—CH2—CH2—)n mosty4eH us:

1) atunena; 2) stana; 3) Oyrana; 4) aTHHa.

All. K HapKOTHYECKUM BEIIECTBAM OTHOCHUTCS:

1) atanou; 2) mpomnanoin; 3) meTaHos; 4) OyTaHoIL.

A12. B pe3ynbTare peakiiui, TS PMOXUMHUECKOE YpaBHEHHUE KOTOPO

C2HsOH + 30, — 2CO2 + 3H20 + 1374 /I x,

BbIIENTMIIOCH 687 K[k TernoTsl. KomuecTBo BemecTBa 3TaHoIa paBHO
1) 0,5 Momb; 2) 1 momb; 3) 1,5 Monb; 4) 2 MOJIb.

A13. I'nmunieprH HEeMb3s1 UCIIOIB30BaTh ISl TOJTYYEHUS

1) B3pbIBUATHIX BEIIECTB 3) JIEKApPCTB

2) 5TUIIOBOTO cupTa 4) KPEMOB M Ma3el B mapromMepuu

A14. TloaconneuHoe, JIbHSHOE, XJIOMKOBOE Macja OTHOCATCA K KJIacCy:
1) yrieBoibl 3) KHpBI
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2) 6enku 4) GpeHOBI
Yacre B
Omeemom K 3a0anuam mou yacmu( BI1-B5) asnaemca nociedosamenvHocme yughp uau vucio,
Komopule cnedyem 3anucams 6 O1aHK omeemoe Nel cnpaea om nHomepa coomeemcmeyuiezo
3a0anus, Hayunaa c nepeou Kiemouku. Kasxcoyio wughpy u 3anamyio ¢ 3anucu OecamuyuHou
opodu nuwiume 6 O0mMOENbHOU KlemoyKke 6 COOMEEMCMEUU C HNPUBCOCHHbLIMU 6 OlaHKe
oopazyamu.
1. Macca unukiIOrekcana, TMOJy4eHHass B pe3yJabTaTe B3aumojeiicTBus 7,8r OeH30ma C
BOJIOPOJIOM paBHa T (3aMHIIUTE YUCIIO C TOYHOCTHIO J0 JCCSTHIX).
2. YcTaHOBUTE COOTBETCTBHE MEX/ly HA3BAaHUEM BEIIECTBA U KJIACCOM COEIMHEHHIA.
Hazeanue éewgecmea Knacc opeanuueckux coeounenul
1) mponuH a) ambaeruabl
2) sTaHab 0) aTKUHBI
3) Tomyoun B) KapOOHOBBIE KHCIOTHI
4) alleTHIIEH T') apEeHbl
1) aJIKCHBI
3. VYKcycHas KHCIO0Ta BCTYIMAET B PEAKIIHIO C:
A) COJITHON KHCIIOTOM
b) runpokcuiom Hatpus
B) azoTHo#1 kHCIOTOM
I') okcumom kanbLmst
J1) kapboHaToM HaTpHs
E) xnopunom menu (1II)
3anuiuTe nepedeHs OYKB B aihaBUTHOM MOpsiiKe 0e3 MpoOesioB
4. Yucno nzomepHbixaikeHoB coctaBa C4Hg paBHoO:
(3amMIIKTE TIENI0e YUCIIO).
5. YcraHOBUTE COOTBETCTBHE MKy PEareHTaMU U THIIOM PEaKIIHH.

Peazcenmur Tun peaxyuu
1) C2H4+ H20 a) ranorenupoBanue
2) CoHo+ H2 6) ruaparanus
3) 2CHsCl + Zn B) runpupoBanue
4) CoHa+ Cl2 1) ruporanoreHupoBaHue
1) cunTe3 Bropia.
6. YCTaHOBUTH COOTBETCTBHE MEXIY (PYHKIIMOHAIBHOM PO U KJIacCOM BEIIECTBA!
(GyHKIMOHATIBHAS IPYIINA KJIACC BEIECTBA
1) — COOH a) ciupTbl
2) — OH 6) dbenoms
3) — NH2 B) keToHBI
4) — COH r) xapOOHOBBIE KUCIIOTHI
5) - C=0 n) anpaeruapt
€) aMUHBI
Yacts C
1. Tlpu cropanum yrieBopopona maccoi 11,4 r Beigenunocs 35,2 T yriekucioro raza u 16,2 r
mapoB Bojbl. [IIOTHOCTH »TOrO BemiecTBa IO BOAOPOAYy paBHa S56. Omnpexnenute
MOJIEKYJISIPHYIO (pOpMYITy BelecTBa.

2. 3anummure peakiu, COOTBETCTBYIOIIHNE CXEME:
ATAHOJI—>3TUIICH—> 1, 2- TUXJIOPITaH—>3THH—>OCH30JI—>XJIOPOEH301.

3. Kakoii 00beM Bojopoza (H.y.) BbaenuTes npu B3aumoaerctsuu 0,1 Moib 3TaHONIa ¢ U30BITKOM
MCTAJUIMYCCKOI'O HAaTpHU4.
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Omeemut u pewenus. (2eap)

Al

A2 |A3 |A4 |A5 |A6 A7 A8 [A9 A10 |A11 |A12 |A13 |Al4
4 1 2 2 2 2 4 |2 4 1 1 1 2
Bl B2 |B3 [B4 [BS5 B6 Cl C2 |C3

8,4 |0ar6 bI'/] |3 OBIa [raens CsHzis 1,12

Conepsxanne BepHoro otsera 3aganus C 1 1 ykazaHus 10 €ro OllEHUBAHUIO

DNeMEeHTHI OTBETA:
6. Ompenenena macca (KOJIMYECTBO) yriepona: Xx=35,2*%12/44=9,6 (r).
7. Ompenenena macca (KOJIMYECTBO) Bogopoaa: y=16,2*2/18=1,8 (r).

8. Ompeneneno npocreiiiiee cootTHomenue: x: y =9,6/12: 1,8/1=0,8:1,8 =1:2

9. Ompenenena My(CxHy)=56*2 = 112.
10. Onpenenena gopmyna Bemectsa: 112/14=8 — CgHie
11. Kpurepuu ouenku: baninl

Omeem npaeuﬂbnbu? u l’lOJlelIZ, B6KJlrouaem 6ce Ha3eaHnHnbsvle ebluie rjiemernmol

Hpasuﬂbno 3anucanvl 4 31emenma omeema
Hpasuﬂbno 3anucanvl 3 3jieMeHma omeema
Hpaeuﬂbno 3anucano 2 nemenma omeema
Hpasuﬂbno 3anucan 1 3nemenm omeema

Bce 3nemenmut omeema 3anucanot HeeepHo

Conepsxanne BepHoro oteera 3aganus C 2 1 ykazaHus 10 €ro OLIEHUBAHUIO

DnEeMEHTHI OTBETA!

[IpuBeneHbl ypaBHEHHSI pEeaKIuil, COOTBETCTBYIOIINE CXEME:!
C2Hs0H = C2H4 + H20

C2Ha+ Cl2 = C2H4Cl2

C2H4Cl2 + 2NaOH = CzH:2 + 2NaCl + 2H20
3C2H2 = CsHs

CsHe + Cl2 = CsHsCl + HCI

AR A

OTBeT nNpaBUIIbHBIN U TOJIHBIN, BKJIOYAET BCE HA3BAHHBIE BBILIE 3JIEMEHTHI
IIpaBuibHO 3anucanbl 4 ypaBHEHHs peakuil

[IpaBunbpHO 3anucansl 3 ypaBHEHUS pEaKIUi

[IpaBunbpHO 3anucansl 2 ypaBHEHUS PEaKIUM

IIpaBuibHO 3anucaHo | ypaBHEHHE peakuu

Bce aneMeHTBI 0TBETa 3aIIMCaHbl HEBEPHO

Conepsxanue BepHoro orsera 3aganus C 3. 3

[IpaBuiIbHO 3aMMCaHO YpABHEHHE XUMUYECKON pEaKIIUKU

2C 2H sOH +2Na =2C 2H sONa + H2 1

Haiineno xonudaectBo BemecTBa Bogopoaa x = 0,1*1:2 =0,05 mons 1
Haiinen o6bem raza Bogopona V(Hz ) =0,05%22,4=1,12 (1) 1

O FL, N WA~ OG

baner

O R, N WMK~OG
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MUHUCTEPCTBO CEJIbCKOI'O XO3MUCTBA POCCUNCKOM ®EJEPALIMN
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUPEKIECHUE BBICIIETO 00pa30BaHUS
«APKTHYECKUI rOCYyIapCTBEHHBIN arpapHO-TEXHOJIOTHYECKUN YHUBEPCUTET»
Kosnemx TeXHOIOTHI U yIIPABJICHUS
]_[I/IKJ'IOBaH KOMUCCHUA 'YMAHUTAPHBIX U €CTCCTBCHHBIX TUCIUITIINH
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Bonpocel Kk 3k3aMeHy 110 JUCHUILIMHE XUMUSA
IIepnonnueckuil 3aKOH U NMIEPUOJIUYECKAS] CUCTEMAa XUMUYECKUX deMeHTOB J[. 1.

MeHz[eJIeeBa Ha OCHOBC Hpe,Z[CTaBJ'IeHI/Iﬁ O CTPOCHUHU aTOMOB. 3HayeHHe NEPUOANIECCKOIO
3dKOHa IJId pa3BUTUA HAYKU.

[IpenenbHble yrieBoaopobl, 00mas hopMylia U XUMMHUYECKOE CTPOSHHE TOMOJIOTOB IaHHOTO
psana. CBOWCTBA U IPUMEHEHHE METaHa.

CrpoeHue aTOMOB U 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB HA
IpUMepe: a) 3JIEMEHTOB OJIHOTO Mepro/ia; 0) IMEMEHTOB OJHOU A-TIOITPYIIIHL.

HenpenenbHble yriaeBogopoas! paaa STHIIeHa, o0mas GopMyia 1 XUMHYECKOE CTPOSHHE
rOMOJIOTOB JaHHOTO psiia. CBOMCTBA M IPUMEHEHHUE STUIICHA.

Buapl xXuMudeckoi CBs3M: MOHHAS, METAIITNYECKas, KOBaJIGHTHA (ITOJISIpHASI, HETIOJISIpHAs );
MPOCTHIE U KPATHBIE CBSI3U B OPIrAHUYECKUX COCTUHEHUSX.

[HuknonapaduHbl, ©IX XUMHYECKOE CTPOCHUE, CBOMCTBA, HAXOXKICHUE B IIPHPO/IE,
IIPAKTHYECKOE 3HAUYCHHUE.

Knaccugukanys XuMHUUECKUX peakliMii B HEOPraHUYECKON U OpraHM4eCcKON XUMHUU.
JIMeHOBBIE YIIIEBOAOPOBI, UX XMMHUYECKOE CTPOCHHE, IIOJIyYEHUE U IPAKTUYECKOE 3HAYCHHUE.

XHUMHYECKOE paBHOBECHUC U YCIIOBUS €0 CMCIICHUA: U3SMCHCHUC KOHLICHTPAIUN
pearupyroniux BeIECTB, TCMIICPATYPbI, AABJICHUA.

ALIGTI/IJ'ICH'Hpe,I[CTaBI/ITCJ'IL YrJIeBO4OpOaOB C TpOfIHOfI CBA3bIO B MOJICKYIIC. CBOﬁCTBa,
MOJIYYCHHEC U IPUMCHCHUC alICTUJICHA.

CKOpoCTh XMMHUYECKUX peaklnid. 3aBUCUMOCTb CKOPOCTHU OT MPHUPO/Ibl, KOHLIEHTPAIUH
pearupyroumux BeUeCcTB, TEMIIEPATYPhl, KaTaIM3aTOPA.

ApomaTudeckue yriaeBoaopoabl. benson, ctpykrypHas ¢popmysa, CBOMCTBA U MOJTyUYEHHUE.
[Ipumenenue 6eH30J1a U €r0 TOMOJIOTOB.

OCHOBHBIE MOJIOKEHHS TEOPUH XUMUYECKOTO CTPOEHUS OpraHnyecKux Bemects A.M.
BbytnepoBa. XumMuueckoe CTpOCHUE KaK MOPSAIOK COCTUHEHUS U B3AMMHOTO BIIMSIHUASI aTOMOB
B MOJIEKYJIax.

Peaxiiuu nonHoro oOMeHa. Y cioBHs X HEOOPATUMOCTH.
N3oMepusa opraHunyecKux COeIMHEHNI U €€ BUIbI.
Baxwnerinme Ki1acchl HEOPraHMYECKUX COCTUHEHUI

MCTaJ'IJ'IBI, UX IIOJIOKCHUEC B nepﬂozmqecxoﬁ CHUCTEMEC XUMHNYCCKHUX 3JICMCHTOB I[I/I
MGHI[eHeeBa, CTPOCHUC NX ATOMOB, MCTAJIJIMUCCKAsA CBA3b. OGH_II/IG XMMHYECKHE CBOMCTBA
MCETAJIJIOB.

[TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB: Ta3, HEPTh, KAMEHHBIHN YTOJIb M UX NMPAKTHYECKOE
HCIIOJIb30BaHHUE.
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19.

20.
21.
22.
23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.
37.
38.

Hewmeramibl, ojoxeHue B NEPUOIUMYECKON CUCTEME XUMHUUYECKUX AieMeHToB J[. 1.
MeneneeBa, cTpoeHre ux aToMoOB. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HEMETAJUIOB HA MPUMEPE JIEMEHTOB MOATPYIIIBI KUCIOPOIa.

IIpenenbHble OTHOATOMHBIE CIUPTHI, UX CTPOEHHE, CBOMCTBA.

[TomyyeHue U NpUMEHEHUE STHUIIOBOIO CIUPTA.

AnnoTponus HEOPraHMYECKUX BELIECTB Ha MPUMEpPE yriepoJa U KUCIOpoaa.
®eHoJ1, ero XMMUYECKOE CTPOEHHE, CBOMCTBA, IOJYyYEHHUE U IPUMEHEHHE.

DNEKTPOXUMHYECKUN Psiji HAIIPSDKEHUN MeTalljIoB. BhITECHEHHE METAJIJIOB U3 PaCTBOPOB
COJIEN APYTUMHU METANIAMU

Anbaerupl, UX XMMUYECKOE CTPOEHUE U cBolicTBa. [lonyuenue, npuMeHeHe MypaBbHHOIO
U YKCYCHOTO aJIbJIETHJIOB.

Bonopoansie coeqnHeHUs: HEMETaUI0B. 3aKOHOMEPHOCTH B U3MEHEHUHU UX CBOMCTB B CBSA3U C
MOJIO)KEHUEM XHUMHUYECKHX AJIEMEHTOB B Iepuoanyeckoit cucreme .M. Menaeneesa.

[IpenenpHbIe 0OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI, X CTPOCHUE U CBOMCTBA HA MpUMEpe
YKCYCHOM KHCJIOTBI.

Bricmme okcuabl XUMHYECKHUX 3JIEMEHTOB TPETHETO NICPUOIa. 3aKOHOMepHOCTI/I B UIBMCHCHHH
HUX CBOMCTB B CBS3HU C IOJIOKEHUEM XHMHUUYECKUX JIEMEHTOB B HepHOHquCKOﬁ CUCTCMC.

XKupsl, ux cocraB u cBoicTBa. JKUpHI B IPUPOJIE, IPEBPAIICHUE )KUPOB B OPraHU3ME.
[TpoayKThI TEXHUYECKOH MepepabOTKH KHUPOB, TOHATHE O CHHTETUYECKUX MOIOIINX
Cpe/CTBax.

KI/ICJ'IOTBI, ux KJ'IaCCI/I(I)I/IKaI_II/IH M CBOICTBa HA OCHOBE HpeHCTaBHeHI/Iﬁ 00 BHeKTpOHHTquCKOﬁ
Aucconuranuu.

[enmtono3a, cocTaB MOJEKYI, GU3NUECKUE U XUMUYECKIE CBONCTBA, IPUMEHEHHE.
[TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

OcHoBaHus, UX KiacCU(UKAIUS U CBONCTBA Ha OCHOBE MPEICTABIICHUN 00
AIEKTPOJIUTHYECKON JUCCOIMAIIHIH.

FJ'IIOKO?;a'HpeI[CTaBI/ITeHB MOHOCaxapua0oB, XUMHYECKOC CTPOCHUC, (1)H31/ILIGCKI/I€ n
XHUMHUYCCKUC CBOI\/’ICTBa, IIPUMCHCHUC.

Conu, ux cocTaB U Ha3BaHMsI, B3aUMOJICHCTBUE C METaJlJIaMH, KUCIIOTaAMH, IIeJI04aMu, JIPYT C
JIPYTOM C YYETOM OCOOCHHOCTEN peakinii OKUCIEHUI-BOCCTAHOBIICHUS 1 MIOHHOTO OOMEHa

Kpaxman, HaxoxaeHue B IpUpoe, MPAKTUUECKOE 3HAYCHUE, THIPOIU3 KpaxMasa
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA CEPBI U €€ COSTMHEHUH.
B3anmocBs3b MEX1y BAXKHEHIIMMH KJIACCAMH OPTaHMYECKUX COCTUHEHUI.
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39.

40.

41.

42.

43.

44,

45.

46.

471.

48.

49,

50.

51.
52.
53.
54,

2Kene3o: monoxxeHue B NepUOINYECKON cucTeMe Xumudyeckux anemeHToB JI.1. Menneneena,
CTPOCHHE aTOMa, BO3MOHbBIE CTETICHU OKUCIICHUS, GPU3MUYECKUE CBOMCTBA, B3AaMMOJICHCTBHE C
KHUCJIOPOJIOM, TaJIOT€HaMH, PAaCTBOPAMH KUCJIOT U cosieid. CIuiaBhbl xKene3a

benku kak 6uononumepsl. CBoiicTBa U OHoONIOrHYecKue (PYHKIIMN OCITKOB.

HpOMBIH.IJ'ICHHBIfI CIroco0 IMMOJIY4YCHUA CepHOﬁ KHCJIOTBI U HAYYHBIC IIPUHIUIIBI XUMHUYCCKOT'O
IIpOU3BOJCTBA.

DKOJIOTHYECKHE HpO6J’IeMH, CBA3aHHBIC ITPOU3BOACTBOM CepHOﬁ KHCJIOTHI.

B3anMHoe BiHsiHEE aTOMOB B MOJICKYJIaX OPTaHUYECKUX BEIIECTB Ha MMPUMEPE ITAHOJIA
(dheHoma.

HpI/I‘-II/IHI)I MHOFOO6pa3I/I$[ HCOPTraHNYCCKUX U OPraHNvYCCKUX BCIICCTB,; B3AUMOCBA3b U
CAUHCTBO HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB.

[Tonyyenue ciupTOB U3 NPEAEIBHBIX U HENIPEAEIbHBIX YIIIEBOAOPOIOB. IIpoMbInuIeHHBIN
CHUHTE3 METAHOIA.

Beicmme kucimopoacoaepkamme KuciaoThl XMMUYECKUX 3JIEMEHTOB TPETHETO NIEPUOJIA, UX
COCTaB M CPAaBHUTEJIbHAS XaPAKTEPUCTUKA CBOMCTB.

OO6m1as XxapakTeprucTHKa BBICOKOMOJICKYIISIPHBIX COSTMHEHUI: COCTaB, CTPOCHUE, PEaKIIUH,
JIeXKAaIIre B OCHOBE UX TOJydeHHs (Ha MpUMepe TIOJTUATUIICHA I CHHTETUYECKOTO Kay4uyKa).

O6mme crmocoOs! morydeHus: MeTauioB. [IpakTrudeckoe 3HaUCHHE SIIEKTPOIIH3a HA IPUMEPE
coJiel OECKUCIOPOIHBIX KUCIIOT.

Buasl cHUHTeTHUECKUX Kay49yKOB, UX CBOICTBA U IMPUMCHCHUC.

MeTaJ'IJ'IBI, HX ITOJIOKCHUEC B nepnonnqecxoﬁ CUCTCMEC XUMHUYCCKUX DJICMCHTOB I[I/I
MeHz[eJIeeBa, CTPOCHUC NX ATOMOB, MCTAJITIMYUCCKAsA CBA3b.

Oo6mue ¢puznyeckue cBOMCTBa METAIIOB.
benku xak 6uononmmepsl. CBoMcTBa U Onosiornveckue GyHKINH OCTKOB.
Kopposus MeTannos u crnocoObl ee npeaoTBpalleHusl.

Hedts. Cocras, pektudukaius Hedtu.
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JIucr usMeHeHuH 1 JIOTIOJIHEHU 00X KOMIIETEHIMN
TI0 CIIEIUATTBHOCTH
43.02.15 IToBapckoe 1 KOHIUTEPCKOE JEN0,
KBaTA(UKALKS CIIELUAIICT IT0 IOBAPCKOMY H KOHIUTEPCKOMY eIy

AKTyanu3upoBaHbl HOBbIE 00IIMe KOMIETEHLMHU NpuKa3 MUHIPOCBEINEeHNs]
Poccuu ot 03.07.2024 Ned464 mo cmemmansHocTH 09.02.07 MH(OpMalnuoHHbIE
CHCTEMBI M IPOTpaMMHUpOBaHME, KBaIM(QUKALMA CINELHUAINCT MO IOBapCKOMYy H

KOH/TUTEPCKOMY JIeJy:
: OK 09. Tlome3oBaThcs npod)ecCHOHANBHOH  JTOKyMEHTalWeil  Ha
FOCyHapCTBEHHOM M HMHOCTpaHHOM s3bikax (m. 3.2 B pen. Ilpukasza
Munnpocsemenus Poccun ot 03.07.2024 N 464).
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Hpencenaren{('MK- KTu ) ! &p,ﬁ/ BaranosaB.I'.
\C T )
IIpotokoi 3ace amHyst I\/JKKTI;;S/ oT ~«£ » ceHTs0ps 2024 1. Ne 1.
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