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1 Heawn, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTAThI 00y4eHHs M0 AUCHUILIHHE

Lens oucyunnunwvt cocmoum 6 opmuposanuy u pazeumuu y 00y4arWUxcs IUHHOCHHbIX U
npogeccuoHanbHulX Kavyecms, no3eonaowux obecneuums guvinonnenue mpebosanui @IOC BO ¢
yuemom OcobeHHocmell HAYYHO-00paA306aMeNnbHOU WKOIbl  YHusepcumema u aKmyaibHbIX
nompebHocmell pblHKa mpyoa 8 Kaopax ¢ 8blCUUM 00PA308aHUEM 8 COOMBEMCMEUU C HANPAGIEHUEM
NnO020MOBKU.

cnocobHocmu npumeHams 0a3z06vle 3HAHUA 6 001ACMU XUMUU 6 NPOPeCcCUOHANbHOU
oesamenbHOCmu, CNOCOOHOCMU NPUMEHAMb 3HAHUA 0 NPUPOOe U CB0UCMBAX NPOCMBIX U CONHCHBIX
seujecme, a makdce O Memooax ux NOJYYeHUs U UCCIe008aHUs 0N Haubonee 3PpekmusHozo
UCNONb308AHUSL 8 MEXHUKe, YMeHUe NPUMEHAMb OCHOBHble XUMUUECKUe 3AKOHbl, 3AKOHOMEPHOCMU
NPOMEKAHUS XUMUYECKUX PeaKyull OJis peuleHuss KOHKPEMHbIX MeXHUYeCKUx 3a0au.

K ocnoenwvim 3a0auam oceoenusn oucyuniunvl « O0was u Heopeanuieckas Xumusy ciedyem
omHuecmu:

- yeneHanpasienHoe npumMeHeHue 6a308biX 3HAHUL 8 0OIACTU XUMUU 68 NPOPECCUOHATbHOL
oesmenbHOCu;

- u3yueHue u pazsumue NPaKMmuyeckux HA8blko8 no 80NPOCAM, CEA3AHHBIM C NPUMEHEHUEeM
OCHOBHBIX XUMUUECKUX 3AKOHO8, 3aKOHOMEPHOCMEU NPOMEKAHUs XUMUYECKUX PeaKyull u yMeHue
NPUMEHAMb NOLYYEeHHble 3HAHUS NPU PeUeHUU MeXHUYeCKUX 3a0ay,

ITnanupyemvie pesynomamul 00yuenus 3aKaOUAIOMCA GOPMUPOBAHUU Y 00YHAIOWE20Cs
CNOCOOHOCMU K U3VYEHUIO, AHANU3Y, UCHONb30BAHUIO XUMUYECKUX O00BEeKmMo8 U Npoyeccos,
OCHOBbLIBAACHL HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCMEl MameMamuyeckux, @uudecKkux u
XUMUYECKUX HAYK U UX 83AUMOCEA3SX.

OOyuenune no aucuuminHe «OOmIas U HEOpPraHWYECKas» HAIPaBICHO Ha (OPMHUPOBAHUE
y 00y4aroIMXCs CIEAYIOINX KOMITETCHIIHA:

Kox n HanMeHOBaHHe KOMIIETEHITHIA

HHI[I/IKaT()pr JAOCTHKCHUA KOMIICTCHIIUHU

VYK-1. CnocolGeH oOCymecTBIATh  IOUCK,
KPUTHYECKHI aHaTu3 U CUHTE3 WH(OpMAINH,
MNPUMCHATH CHUCTEMHBIN noaxona i pCIICHHA
MOCTaBIIEHHBIX 33724

NVYK-1.1. Ananusupyer 3anady, BbIIENSs €€
0a30Bble€ COCTABIIAIONINE

NYK-1.2. OcymiecTBisieT MOUCK, KPUTHYECKU
OllCHMBaeT, 0000IIaeT, cHucTeMaTHU3UpyeT U
pamwxupyer uHpopManuo, Tpedyemyro Ui
pelIeHUs TOCTABICHHON 3a/1a4n

HCIIOJIB30BATh MCXAHNU3MbI XUMHNYCCKUX
peaKquI, IPOUCXOAAIINX B TEXHOJIOTHYCCKUX
MPOLECCAX U OKPYXKAIOLIEM MUPE,
OCHOBBIBASICb HAa 3HAHUAX O CTPOCHUHU
BEILIECTBA, IPUPOAEC XUMUYECKOU CBSA3U U
CBOMCTBax pa3JIMYHBIX KJIACCOB XHUMHYECKHX
3JIEMEHTOB, COSAUHEHUM, BEIIECTB U
MaTepHUalioB

NYK-1.3. PaccmarpuBaer U  mpeiaraer
panroHaIbHBIE BapHaHTHI pemeHust
MIOCTaBJIEHHOW 3aJlau, UCIOJb3Yysl CUCTEMHBIN
MOJIXO/1, KPUTHYECKH  OIICHMBaeT  HX
JIOCTOMHCTBA U HEIOCTATKU

OIIK-1. Cnocoben usywarh, aHanmusupoBath, | MOIIK-1.1. YMmeer MIPUMEHSATD

€CTECTBEHHOHAY4YHbIE M XUMHUYECKUE 3HAHHS
IpU pEUIeHUH TEXHOJOTMYECKUX 3aJad |
po6JIeM B SKOJIOTHH.

NOIIK-1.2. Ymeer mnoHumarb MNpUpPOAYy U

XHUMHWYCCKUC CBA3U PA3JINIHBIX KJ1aCCOB
XHUMHUYCCKUX 9JICMCHTOB, COECIUHEHUI n
MaTcpHralioB u BO3MOXXHOCTH nx

paIoOHaIBLHOTO UCIOJIb30BAHUS.
HNOIIK-1.3. Ymeer aHanu3upoBaTh MEXaHHU3M
XUMUYECKUX PEAKIUN TMpPU TPOESKTHPOBAHUU




TCXHOJIOTHYCCKUX IIPOLCCCOB U B PCHICHUU

OKOJOTHMYCCKHUX 3aJa4

2 MecTo JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

JlucuuiuinHa OTHOCHTCA K 00s3aTenbHON dYactu Onmoka bl «JucuumiuHel (MOIyITN)».

I[I/ICHI/IHJ'II/IHa HEMOCPCACTBCHHO CBsA3aHa CO CICAYIOIKUMHA JUCHUIINIMHAMHA U IIPaKTUKaMU OOII:

OU3NKO-XUMHUYECKUE METOBI aHAITN3a

Opranuyeckasi XUMHS;

[Tporeccel u anmapaThl XUMUYECKON TEXHOJIOTHU;

OCHOBBI MaTEpUATIOBEICHHS U COMTPOTHBIICHHS MATEPUAJIOB;
Jluneitnas anredpa;

dusuka.

3. CTpyKkTypa U cofepKaHue JUCITUTUTHHBI

OO61as TpyA0eMKOCTh TUCHUIUIHHBI cocTaBisieT 3 3adeTHbIX(e) enuuull(sl) (108 yacos).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTH
(mo dopmam oOyueHus)

3.1.1 Ounas popma 0OyueHus

Ne But vaeboii baGorhI KoauuectBo | CemecTpsl
n/n 1y P 4acoB 1
1 | AyauTopHble 3aHATHUS 64
B ToM uucne:
1.1 | Jlexkmun 32 1
1.2 | CemuHapckue/npakTHYeCKUe 3aHATHS 16 1
1.3 | JlaGoparopHble 3aHATHUS 16 1
2 | CamocTosiTeJbHAsA padoTa 44 1
B ToM unciie:
2.1 | pemeHne pacyeTHBIX 3a1a4 110 BAPHAHTAM 15 1
2.2 | moAroToBKa K JJaOOpaTOPHBIM paboTaM 15 1
2.3 | IPOMEXYTOYHOE TECTHPOBAHUE 14 1
3 | IIpoMeXyTOYHASI ATTECTALHSA
3ayet/nud.3aueT/7K3aMeH IK3aMeH 1
Hroro 108 1

3.2 TemaTnuyecKuii NJIaH U3yYeHUs TUCHUIIMHBI
(mo popmam 0OyueHus)

3.2.1 Ouynas opma 00ydeHus

| % |

Pa3nennbl/Tembl ‘ TpynoemMkocTh, 4ac
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1 Pasnen 1. OcHOBHBIE 3aKOHBI XUMUH 18 4 2 2 5
2 Paznen 2. CtpoeHue AI1eKTPOHHOM 14 4 2 5
ob6onouku aroma. [lepronnuecknii
3akoH .M. MenieneeBa
3 Pasznen 3. XuMmuueckasi CBSI3b U 14 4 2 5
CTPOCHHE BEIECTBA
4 Paznen 4. Tepmoxumusi. OCHOBBI 13 2 1 2 5
XUMHYECKOH TePMOJIMHAMUKH
5 Pasznen 5. XuMmuueckast KHHETUKA U 18 2 2 4 5
paBHOBecue. Karanms
6 Paznen 6. PacTBopbl. 22 4 4 4 5
DNEKTPOIUTHYECKAS JUCCOIUAITHS
7 Pazgen 7. OKUCIUTENBHO- 15 4 1 2 5
BOCCTAHOBUTEJIBHBIC PEAKITUU
8 Pazgen 8. KomiuiekcHble coeIMHEHUS 17 4 1 2 5
9 Pazgen 9. O0mue cBoMCTBAa METAILIIOB. 13 4 1 4
CruiaBbl
Hroro | 108 32 16 16 44

3.3 Conepskanue JTUCHHUILINHBI

Pa3nen 1. OcHOBHBIE 3aKOHBI XUMUU

3nauenue u 3aoauu Kypca xumuu. Ponb npocmulx u Cl0MCHbIX 6ewecmé 8 Ovimy u
coepemennoli mexruke. Kpumepuu oyenku u 8vlbopa eujecme 01 KOHKpemuwix yeneu. Pabomol
OmeyecmeeHHbIX U COBPEMEHHBIX YUeHblX 6 obnacmu Xumuu. Xumus, Kak HAyKa, uzyuarowas
CBOLICMEA Beujecme 8 853U C UX COCMAaBOM U CIMPOEHUEM.

3axon coxpanenus mamepuu, 3aKOH NOCMOAHCMEA COCMABA, 3aKOH IKeusanreHmos. 1 azosvie
3axonsl. 3akon Asoeaopo, HYucno Aeozadpo, EOunuysl usmepenuss amomHuiX U MOJIEK)ISIPHBIX MACC.
IIpumenenue oCHOBHBIX 3aKOHOB XUMUU K KOIUYECMBEHHbIM PACYemam no YPAGHEeHUIM PeaKyuu.

OcHogHble KNACCbl HEeOP2aHU4eCKUX COeOUHeHUl. OKCUObl, OCHOBAHUS, KUCIOMbL U COJIU.
OcHo6bl  HOMEHKIamypbl XuMuyeckux coedunenuti. Hexomopvie MmemoOvl ux noayueHus,
0CODEHHOCMU XUMUYECKUX CBOUCMS.

Paznen 2. CrpoeHme >IeKTPOHHOH 000m04Ykn aroma. I[lepwomwdeckmii 3akoH J[.M.
Menpeneena

Cmpoenue amoma no bopy. Kopnyckynsipno-eonnogvie ceoticmeéa mamepuu. Ypasuenue
IInanka. llpunyun neonpedenennocmu. Ypaenenue Lllpeounzepa u 6onnosvie pynKyuu 31eKmpoHos.

Keanmosvie uucna. I'nasnoe xeammosoe uucno. Ouepeemuueckue yposuu. OcHosHoe u
6030)oi1coentnoe cocmosinue amoma. Opoumanvroe K8AHMosoe Yucio. IHepeemuiecKue nooyposHU.
Dopma amomusix opoumanei. Macnumnoe xkeanmogoe uucio. Amomuvie opoumanu. Opuenmayus
amomuulx opoumaneu 6 npocmpancmee. Cnun snekmpona. ChRuHo8oe K8aHmogoe 4ucio.

IIpasuno Ilaynu. Maxcumanbhoe Konuuecmeo 21eKMpOHO8 HA IHEPLemuueckom YpoGHe,
nooyposHe u amomuou opoumanu. 110psa0ok 3anonHeHus sHepeemuieckux yposHeti u noodypogHel 6
MHO2027IeKmpoHHbIX amomax. [Ipasuno I'ynoa. s-, p-, d- u f- anemenmol. Hx pacnonosicenue 6
nepuoouyeckou cucmeme /[.H1. Menoeneesa.




Ilepuoouueckuti 3axon u nepuoouyeckas cucmema 3nemenmos /1. U. Menoeneesa. Ilepuoowi
u epynnvl. Cmpoenue nepuoouueckou cucmemvl U CMpOeHue 31eKMPOHHOU 000N0YKU amomd.
Onexmponnvle ananoeu. Barenmuuie anexmponul y s-, p-, d- u f- snemenmos. Amommuwvie napamempeoi.
Amommusie u uoHmwie paduycvl. DHepaus uoHU3aYUU (UoHU3aAYUOHHBIU nomenyuan). Cpoocmeo K
anekmpony. InekmpoompuyamenbHocmy. [lepuoouunocms 6 usmMeHeHuyu amomMHbIX Napamempos u
XUMUYECKUX C8OUCMS IJIeMEeHMO8.

Pa3nen 3. Xumuueckas CBSI3b M CTPOCHUE BEIIECTBA

Tunwr xumuueckou ceasu. Kosanenmmuas xumuueckasn ceéaszv. OQbwas 21eKkmpoHHaAs napa.
Ilpasuno oxkmema. Memoo eanenmuvix cxem (BC). Dnepeemuueckas ouazpamma ob6pazosamuis
Monekynvl  800opooa. Ilepekpvisanue 31ekmpoHHbIX obnaxkos. [nuna ceazu. Mexanuzmul
00pazoeanusi KOBAIEHMHOU C853U. 0OMEHHbIU, O00HOPHO-akyenmopHoull oamuenwvii. Ceoticmea
KOBANEHMHOU CBA3U: HACHIWYACMOCMb, HANPABIEHHOCMb U NOJIAPHOCMYb. [[UNOIbHbII MOMEHM CE53U.
Junonvnoiti momenm monexynvl. Monnas césa3v, Kak npeoesbHulll CAy4at NOJAPHOU KOBANEHMHOU
ceasu. AmomHvle u uoHHvle paouycel. Cmpykmypa MoNeKyivl U ee 3d8UCUMOCHb OM CHPOEHUs
BHeulHe20 21eKMpPOHHO20 YPO8Hs amomos. Hanpaenennocms koganenmuoii ceéa3u. Banenmmuvie yenoi.
Tubpuousayusa ceazeii. ubpuouzayus amomuwix opbumaneii yeHmpanbHo20 Amoma  muna sp, sp?,
sp? u cmpyxmypa monexyn Ax2, Ax3, Ax4.

Kpammnuvie ceasu; o- u - céazu.

Booopoonas ceazv.

Ocobennocmu MemaniuyecKkou ces3u.

Pa3nea 4. Tepmoxumusi. OCHOBbI XUMHUYECKOW TEPMOAMHAMUKHI

Ounepeemuueckue 3gpgexmor npoyeccos. Cucmemvl, cOCMOsHUA U QYHKYUU COCMOSHUA.
Tepmoounamuyeckue napamempwl. Buympennss snepeus, paboma, meniogou 3@gexm xumuyecKkou
peaxyuu. Ilepesviti 3axkon mepmoounamuxu. Iumanvnus. Cmanoapmuas 3HMAIbNUs 00pa308aHUs
CIIOJHCHO20 Beujecmad.

3axon I'ecca u cneocmsus uz neeo. llpumenenue ux 01a pacuema SHMANbNUL XUMUYECKUX
peaxyuil u ¢azosvix npespaujeruil.

Pa3nen 5. Xumnueckas KuHeTHKa U paBHOBecue. Karanus

Ckopocmb xumuyeckou peaxyuu. Cucmema, ¢gaza, komnonenm. Cucmemvl 2oMo2eHHble U
eemepocennvie. 1 omocenHvle peakyuu. 3a8UcCUMOCMb CKOPOCMU peakyuu Om KOHYeHmpayuu
peazupyrowux eeujecms. Bruanue oasnenus Ha ckopocmuv 2a306vix peakyuil. 3aKoH 0elucmasus Macc.
Cmaouu, onpedensowue cKopocms npoyecca. Bnusunue memnepamypvl HA CKOpOCMb Peaxyuu.
Onepeus akmusayuu. Ypasnenue Appenuyca. TemnepamypHulii ko3 puyuenm ckopocmu peaxyuu
Banm-T'oghga.

I'emepozennvie peakyuu. 3a8ucumMocms CKOpoOCmu 2emepozeHHble peakyuu. 3a8ucumocms
CKOpOCMU ~ 2eMEePO2eHHOU  peakyuu Om KOHYEeHmpayuu peazupyrowux eewecms. Brusnue
nogepxHocmu pazoena ¢as u oug@ysus.

Kamanuz 2omocennwiti u cemepocennviii. Mexanusm Oelcmeuss Kamaiuzamopos.
Hueubumoprul. L{ennvie u pomoxumuueckue peaxyuu. Peakyuu obpamumvie u neoopamumbvle.

Xumuueckoe pasHosecue 8 20MO2EHHBIX U 2emepo2eHHbIX peakyusix. Koncmanma pasnosecus.
Yenosus emewenus pasnosecus. [punyun Jle- [llamenve.

Pa3nes 6. PacTBOpBI. DeKTpoIUTUYECKAS TUCCOIUAITHS

Obwas xapakmepucmuka u kiaccuguxayus pacmeopos. Ponv pacmeopos é npupoode u
mexHuke. Booa u 6oonvie pacmeopwi, Heeoonvie pacmeopul. Onpedenenue udeanrbHo2o pacmeopa.

Cocmae pacmeopos. Cnocobwl evipadxcenus cocmaea pacmeopos. Pacmeopumocmu.
Pacmeopuvl  nenacviujennvie, HacviueHnvie u nepeHacvlujeHHvle. Bnuanue memnepamypsl Ha
pacmeopumocms meepoozo eeuwjecmea u sxrcuokocmu. Conveamayus u uopamayus. IHMALbAUL
pAcmeopetus.

Onexmponumuueckas ouccoyuayus. Pacmeopwvl asnekmponumos. Teopus cudpamayuu 6
npoyeccax snekmponumudeckou ouccoyuayuu. Cmenensv 21eKMpOIUMUYECKOt OUCCOYUAYUU U ee
3asucumocms om paziuunvlx axkmopos. CunbHvle u ciabvie 2nekmponaumsi. Koncmanma



INEKMPOIUMULECKOU OUCCOYUAYUY CadbIX DNIeKmpoaumos. 3aKoH pazeedenus (pasdasnenus)
Ocmsanvoa. Cunvuvie snexmporumol. Kaogcywascs cmenens Ouccoyuayuu. Ilonamue 06
akmuernocmu, Ko3ppuyuenm axmuenocmu. Kuciomwl, OCHOSaAHUS U COMU C MOUKU 3PEHUSA
INeKMPOIUMULECKOL Meopul pacmeopos. Amgomeprocme.

Onexmpoarumuyeckas ouccoyuayus 600vi. HMonnoe npouszsedenue 600vl. Konyenmpayus
NPOMOHO8 U UOHO8 2UOPOKCULA 8 HeUmMpAlbHbIX, KUCIbIX U WeNlOYHbIX pacmeopax. Booopoonuviii
nokazamenv pH. Kuchomno-ocnosnvie unouxamopwl, pH-mempeoi.

Peaxyuu  uonmoco  obmena.  Homno-obmenmvie  peakyuu ¢ 0OpasosaHuem
Manopacmeopumozo eewecmaa, ciabozo snexkmpoauma. llpouzeedenue pacmeopumocmu.

Tuoponus coneii. Cmenenv u koncmauma euopoausa. Cmynenuamoiii euoponus. Bauauue
memnepamypsl U KOHYeHmpayuu Ha cmeneHns 2uopoausa. Msmenenue pH pacmeopa npu cuoponuse.

Paznen 7. OKUCINTENHHO-BOCCTAHOBUTEINIbHBIE PEAKLIUN

llonamue o peaxyusx okucieHus-eoccmanosnenus. Cmenenv oxucienus. OKUCIUmMenbHo-
80CCMAHOBUMENbHbIE CEOUCMBA NPOCMbIX U CIOJCHLIX Gewjecms. BaowcHetiwiue oxuciumenu u
soccmanogumenu. Cocmagnenue ypasHeHuti OKUCIUMENbHO-80CCIMAHOBUMENbHBIX PEaKyull.

Tunsl oKUCIUMENLHO-8O0CCMAHOBUMENLHBIX peaKkyull. 3asucumocms cocmaga npooyKmos
OKUCTIeHUSL U 60CCMAHOBAEHUS OM YCI08UL NPOBEOEHUS. PEaKyUU.

Onekmpoxumuueckue  npoyeccol. Bzaumocesass — medcdy  anekmpoxumuyeckumu  u
OKUCIUMENIbHO-80CCMAHOBUMENbHBIMU npoyeccamu. 1 anveanuyeckuii 21emenm, 2alb8aHU4ecKds
napa. Xumuyeckue ucmouyHuxu moxa. I anveanuueckue snemeHmvl U akKymyasmopwsi. Tonnuemnvie
9N1eMeHMbL.

Onexmponus. 3axonvr Dapades. I[locnedosamenbHocmb B0CCMAHOGNEHUS KAMUOHO8 U
OKUCTIeHUe AHUOHO8 NPU CIIOHCHOM COCMABe INeKMPOaUmMa. INeKmpoau3 ¢ pacmeopumMblm aHOOOM.
Ipumenenue anekmponusza. Cmanoapmmuwiii 31eKmMpoOHbLIL nomeHyual. Booopoonuuii anexkmpoo. Psao
nanpsixcenuu.  2.J[.C.  eanveanuyeckoeo  anemenma.  Cmamoapmmuvie  OKUCIUMENbHO-
80CCMAHOBUMENbHbIE NOMEHYUANbL U NPUMEHEHUe UX OJi ONpedeNeHUs 603MONCHOCMU NPOMEKAHUS
OKUCIUMENIbHO-80CCMAHOBUMENLHBIX PEaKyull.

Pa3nen 8. KommekcHble coeiMHEHUS

OcHognbie nonodicenusi KOOpOUHAYUOHHOU MeOpUul CMpOeHUs KOMNIEKCHbIX COeOUHEeHU.
Xumuueckas c653b 8 KOMNIEKMHBIX COeOUHEHUsX. [JOHOpbI U aKyenmopbl 31eKMpPOHO8. 3a8UCUMOCTb
KOOPOUHAYUOHHBIX CBOUCME YEHMPANbHO20 AmMOMA Om CMPOeHUs e20 21eKMPOHHOU 000NOUKU.
Jluzanowi.  Koopounayuonnoe  uucio. Homenxnamypa  komniekcHvlx — coeOuHeHul.
Dnexkmpoarumuyeckue C80UCMBEA KOMNIEKCHbIX COeOuHeHull. Jluccoyuayus KOMNIEKCHbIX UOHOB.
Koncmanma necmouxocmu.

Pa3nen 9. O6mue cBoiicTBa MeTa/IoB. CIIIaBhI

OmuocumenvHas pacnpoCmpaneHHOCMb Memaiio8 8 Npupooe U GadcHeuuiue uovl pyo.
Ocnoguvie  mMemoobl noayuenus — Memasios us  pyo: 2uopomemaniypauyeckue,
nUpoMemanypeudeckue u 31eKmpomemaiiypeuyecKue.

Ocobennocmu cmpoenust U PU3ULECKUX C8OUCME MeMalIUdecKux Mamepuanos.

Xumuueckue ceolicmea memannos. Bsaumooeticmseue memannog ¢ Hememaniiamu, 6000l
pacmeopamu KUciom u wieiodeil. Xumuieckue c80tUcmea OKCUO08 U SUOPOKCUOO8 MEMALLO08.

3.4 TemaTHKAa CEMHHAPCKUX/TIPAKTHYECKUX U J1a00OPATOPHBIX 3aHATHIA

3.4.1. CeMuHapcKue/mIpakTHIECKUE 3aHATHS

Tema 1. OcHOBHBIE 3aKOHBI XUMHUU

Tema 2. CTpoeHue 31eKTpoHHOM 0001049KkH aToMa. [lepuonnueckuii 3akon J[.M.
MenneneeBa

Tema 3. Xumuueckas CBsA3b U CTPOESHHUE BEIIECTBA

Tema 4. Tepmoxumusi. OCHOBbI XUMHUYECKON TEPMOJAMHAMUKHI



Tema 5. Xumnueckasi KHHETHKA U paBHOBecue. KaTtanus
Tema 6. PacTBOpbI. DIEKTPOTUTHYECKAS TUCCOLUAIUS
Tema 7. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINU
Tema 8. KoMIuiekcHBIE COETUHEHUA

Tema 9. O6mue cBoiicTBa MeTauIOB. CIiaBbI

3.4.2. JIabopaTopHbI€ 3aHATHUS

Tema 1. OcHOBHBIE 3aKOHBI XUMUU

Jlabopamopnas paboma « OcHO8HbIe KIACCHI HEOPLAHUYECKUX BeUjeCNB)
Tema 4. Tepmoxumusi. OCHOBBI XMMHUYECKON TEPMOIMHAMUKHU
Jlabopamopnas paboma «Tennogvle d¢hghexmul Xumuueckux peaxyuiiy
Tema 5. Xumuueckas KHHETHKA U paBHoBecue. Katanus

Jlabopamopnas paboma « Ckopocms xumuieckux peakyuii. Xumuueckoe pasHogecue
Tema 6. PacTBOpBI. DJIEKTPOIUTHYECKAS JUCCOLIUALIUS

Jlabopamopnas paboma « Peakyuu uoHHO20 0OMEHA»

Jlabopamopuas paboma «I uopoaus coneily

Tema 7. OKUCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIUN

Jlabopamopnas paboma «nexkmponuz»

Tema 8. KommekcHble coelMHEHUs

Jlabopamopnas paboma «KomnnexcHvle coeOureHusn»

3.5 TemaTnka KypcoBBIX MPOEKTOB (KYPCOBBIX PadoT)
KypcoBbie paboThl He IPEeTyCMOTPEHbI

4 YyeOHO-MeTOAMYECKOEe U HH(OPMALIMOHHOE o0ecriedeHne

4.1 OcHoBHas JquTEpaTypa
1. O6mas xumus B 2 T. YueOnuk/ H.JI.I nmunka - Mocksa: U3natensctBo FOpaiit, 2023.
2. O6mas xumus. Yueonuk /Koposur H.B. M.: Beicmrast mkoira, 2008
3. OOuias u Heoprauuyeckas xumus. YueoHuk/ Bopooses A.d., Ky3znenos H.T., Lluanze

AJO.Kn.1,2 — M.: Akagemknura, 2006.

4. O6uas xumus. Jlaboparopuslii npaktukym /H.M. bapanaesa, A.Il. Anpinuna - M:

Mockosckuii ITonmutex, 2019.

4.2]lonoJHUTEJIbHAS JIUTEpPaTypa
1. Xumus. Yuebnoe nocodue/ bepexnontA.H., Pocun 1.B.,Tomununa JI.JI. — M.: Beiciias

mkomna, 2005.

2. 3agaun u ynpaxkaeHus o oomeit xumuu / ['muaka H.JIL,,Epmakos A.U.— M.: UaTHrpan-

ITpecc, 2009.

4.3 Dy1eKTpOHHBIE 00pa3oBaTe/ibHbIE PecypChl
1. https://online.mospolytech.ru/course/view.php?id=3149

5 MaTepuajibHO-TEXHUYECKOE o0ecreueHue
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OOmast w HeopraHuyeckas Cromnbl yueOHBIE CO CKaMbsIMH,

Jlexunonnas ayautopusa IIK

XUMHUSI ayIMTOpHAs JI0CKa,
510. 129626, r. Mocksa, yi. IIEPEHOCHON MYJIbTUMEIUUHBIN
IMaBna Kopuaruna, 1.22, ctp. 1 | KOMILIEKC (poekrop,

HOyTOyK). Pabouee mecto
npernoaaBaTess: CTON, CTYI,
TymMO0OYKa Ui  YCTaHOBKHU

HOYTOYKA.
Jlaboparopus Kaepsl JlaGoparopust y obopynosana
KOMIThIOTEPHOM u
«Xumbunorex» I1K 433. MYJTBTHMETHIHON  TEXHHKOL.
129626, r. Mocksa, yiu. [1aBia TepMOMETPSL;
Kopuaruna, n.22, ctp. 1 criekTpodoTOMETp C;
BBITSDKHBIC mKadml;

QJICKTPOHHBIC TCXHHUYCCKUC U
AHAJIUTUYCCKUC BCCEI, pH'

METPHI; aKBaAMCTUILISTOD;
KaJIOpUMETPUUYECKHE

YCTaHOBKH, MarHUTHBIE
MEIIAIKH; TPUOOPHI “IKCHEepPT
001”. [Ipu IPOBEJICHUU
71a00paTOPHBIX pabor
CTYJCHTBI UCTIOIB3YIOT

CHCHHUATBHYI0  XUMHYECKYIO
MOCYAYy: MEpHBIC IHIMHIPEI,
KOJIOBbI, TPOOMPKHU, CTaKaHbI,
HEOOXOJIUMBbIE  PEaKTUBbI U
€MKOCTH [JJIi WX XPaHEHHUS.
JlaGopaTtopust ocHareHa

BBITSDKHBIMU  IIKadaMHu IS

paboThI c
KOHIIEHTPUPOBAHHBIMU
KHCIIOTAMH, IeTI0YaMH,
JTyPHOTIAXHYIIIUMH, BPEIHBIMU
n JICTKOJICTYYHMU
BEII[ECTBAMH.

6 MeToanuyeckue peKoMeHAalMU

6.1 MeToanyeckue peKoMeH1alUH ISl MPenoaaBaTeJis 0 OpraHu3anuu
00y4eHus

OOyuast CTyIEHTOB JWCIUIUTNHE «XHUMHsS», TpEnojgaBarellb UMEET Iellb Pa3BHTh y HHUX
NpaBUJIbHOE TOHUMAHUE CYITHOCTH XUMHUECKUX SIBJICHUN HA OCHOBE COBPEMEHHBIX TEOPETUUYECKHX
MIOJIOKEHUI XUMHH, COOOIINUTH UM CBEJICHHSI O BKHEHIIINX CBOMCTBAX XUMHUYECKUX HIEMEHTOB H X
COEMHEHUH, CIOCOOOB UX MOJTYYCHHS.

N3noxxeHne TeOpeTHYecKoro M (haKTHYECKOTO Marepuaia Kypca OCYHIECTBISETCS Ha
nexuusx. [lapannensHo ¢ JEKIMOHHBIMU 3aHATUSIMH TPOBOJATCS YCTHBIH ONPOC, MPOBEPOUHBIE
paboThI U J1a0OPATOPHBINA TPAKTUKYM.



11

OcHoBHOM (hopMOif H3ydeHUs! TUCHUIUINHBI « XUMHUS», KaK U JII000H Jpyroi TUCIUIUIMHEL B
BbICIIEM Y4e€OHOM 3aBEJCHUH, SIBJIETCS CaMOCTOsITeNbHas paboTa oOyuwaromierocs, KoTopas
BKIIIOYaeT B ce0s MpopabOTKy JEKIHMOHHOIO Marepuana, Y4eOHHMKOB W Y4EeOHBIX MMOCOOHUH,
BBINOJIHEHHE JJAOOPAaTOPHBIX pabOT, HOATOTOBKY K CEMUHApaM M c/ladye 3K3aMeHa WM 3a4eTa. B Toxe
BpEMsI NIPENOJABATENb OCYIIECTBISAET CHUCTEMATHUYECKUII KOHTPOJIb 3a CaMOCTOSITENIbHOM paboToit
CTYACHTOB IIyT€M IIPOBEPKH IOJArOTOBIEHHOCTU CTYIEHTOB K Ja0OpaTOPHBIM 3aHATHAM U
ceMUHapaM (MHJIMBUIYaJbHBIA ONpPOC, IPOBEPKA JOMAIIHUX 3aJaHuM, IPOCMOTP 3aIUCEH JEKLUH,
IpUEM pe3yibTaToB J1a00PaTOPHBIX padoT, MPOBEJEHHUE IPOBEPOUYHBIX PAOOT, KOTOPHIE IO CYLLECTBY
ABJIAIOTCS 3aUETHBIMU).

6.2 MeToanueckue yKa3aHusl AJIs1 00y4al0UIUXCsl M0 OCBOEHHUIO U CIUTIIMHBI

W3noxeHne TEOpPETHUECKOT0 M (PAaKTUUYECKOTO MaTepualia Kypca OCYIIECTBISIETCS Ha
nexuusx. [lapannenbHo ¢ JEKIMOHHBIMU 3aHATHSAMH TPOBOASTCS CEeMHUHAapbl U J1a00paTOpPHBIM
npakTukyMm. OCHOBHOU (popmoit u3ydeHust AMCHUIUIMHBL «OO0111as 1 HEOpraHUYecKasi XUMHs», KaK U
000 Ipyroi TUCIHUIUIMHBI B BBICIIEM y4eOHOM 3aBEICHHH, SBJISIETCS CaMOCTOsTENbHas paboTra
oOyyJaromerocs, KOTopasi BKJIIO4YaeT B ce0si:

- paboTy HaJ JEKIMOHHBIM MaTepUATIOM;

- paboTy Haj pasnenaMu  Kypca, MOJHOCTHIO WJIM YacTHYHO BBIHOCHMBIMH Ha
CaMOCTOSITENIbHOE U3yUCHUE;

- paboTy TpH TMOJATOTOBKE K MPOBEPOUYHBIM M JIAOOPATOPHBIM pabOTaM, BBIOJTHECHUE
JIOMAIITHETO 3aJaHMUsL.

I'maBHas 3ajaya CTyAE€HTAa BO BpeMs JIEKLMHU 3aKJIFOYAETCS BO BHUMATEIbHOM CIYIIaHUU
JICKIIMU U 3alMCU €€ OCHOBHOIO cozepxanus. OCHOBHas omIMOKa OTJEIbHBIX CTYIEHTOB COCTOUT B
TOM, YTO OHHU CTPEMSTCS JOCIOBHO 3alUCaTh BCE, YTO TOBOPUT JIEKTOP, U MIOATOMY HaCTO CIAEAST HE
3a MBICJIBIO, @ 32 CJIOBOM, HE YJABIIMBas CMbICIA W3JlaraeMoro marepuana. J[is 3ammced nexkuui
CJIeTyeT MOJIb30BaThCsl OTACNIBHON TETPaJiblo. 3aliCh BECTH HA OJHOW CTOPOHE TETPaaM, OCTaBIIAA
BTOPYIO CTOPOHY ISl BHECEHMSI COOTBETCTBYIOLIUX JOTIOJHEHUH.

Crnenyer UMeTh B BUJIY, UTO HE BCE BOMPOCH! MIPOrPaMMBbl, OTHOCSIIUECS K TOW WM MHOU
TeMe, 00s13aTeNIbHO M3JIaraloTcs Ha IeKuu. HekoTopble U3 HUX TOJIKHBI U3y4aThCs CAMOCTOSITENIEHO
B Iporecce paboThl HajJ JaHHOW Temod. B »3TOoM ciiydae HEOOXOAMMO 3aKOHCIEKTHPOBATh
PEKOMEHIYeMYIO JIEKTOpOM JuTeparypy. Ilpu KOHCHIEKTHpOBaHMM CTOUT H30€rath JOCIOBHOIO
NEPENUChIBaHUS AaBTOPCKOIO TEKCTa, CTapasch OTPa3UTh JUIIb HauOojiee Ba)KHbIE MOMEHTBHI.
HckmroueHust JoMmycKaroTCs JUIIb IS (OpMYyIUpOBOK HanboIee BaXKHBIX 3aKOHOMEPHOCTEHA.

[Ipu moAroToBKE K YCTHOMY OIIPOCY U MMPOBEPOUHOI paboTe HEOOXOUMO:

a) BHUMATEJIbHO, HECKOJIIBKO Pa3 MPOYMTATh CBOM KOHCIIEKT, COOTBETCTBYIOIIME pPa3JIebl
y4€OHUKOB U Y4eOHBIX TOCOOMIA;

0) IPOCMOTPETh PEKOMEHAALIUH 10 BHIOJHEHUIO YITPAKHEHUH;

B) NMCHbMEHHO OTBETUThH Ha TEOPETUYECKUE BOIIPOCHI U BHIIOJHUTH YIPAXXHEHHS TOMAIIIHETO
3a/laHusl B COOTBETCTBUU CO CBOMM BAPUAHTOM.

[Ipn moarotoBke K abOpaTOpHBIM paboTamM cieayeT BHHMATEIbHO O3HAKOMHUTHCS C
TEOPETUYECKHM BBEJEHHEM K paboTe M METOAMKOW BBINOJIHEHHUs »JKcnepuMmeHTta. Kpatkoe
TEOPETUUECKOE BBEJICHUE U PE3YIbTaThl Pa0OTHI 3aMMCHIBAIOT B JJAOOPATOPHBIN KypHAI.

B kagecTtBe 1a00paTOpHOTO KypHaIa UCIOIb3YETCs 00Ias TETPaIb C

3aIO0JTHEHHBIM TUTYJIbHBIM JINCTOM.

JIaGopaTopHBIii xKypHa ABISETCS €AMHCTBEHHBIM JOKYMEHTOM O

MIPOBEACHUM dKCIIEpUMEHTA. BECTH 3anncn Ha YepHOBHUKAX HE CIeAyeT. Y paBHEHUS peaKUi
JIOJKHBI OBITH YETKO 3alTUCaHBbI, TaK KaKk HeOpeXKHast 3aliCh MOXKET BbI3BATh OLIHOKY.

OTtyer 0 pe3ynbTaTax pabOThl OPOPMIISIOT TIO CXEME MPHUIIOKEHHON K OMUCAHUIO KaKIIOH
n1abopaTopHOil paboThI: KPaTKOE TEOPETUUECKOE BBEICHUE, TPOBEICHUE ONBITOB (HOMED OIIBITa, €T0
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Ha3BaHHUE YpaBHEHUS PEaKIlHii), OTBETHI Ha BOIIPOCH U BBIBOABI IO padoTe. Kaxknas maboparopHas
paboTa 1o 3aBEpLICHUIO SKCIIEPUMEHTa U OQOPMIICHUS JIOJKHA ObITh 3allMILEHA U MOANUCAHA Y
IIPENoAaBaTeIs.

7 ®oH/1 OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHUBAHMS Pe3yJIbTATOB 00yYeHHUs

[TpomesxyTounas aTTectaus oOydyaromuxcs B popMe sK3aMeHa IPOBOIUTCA 110 pe3ybTaTaM
BBIMIOJTHEHHUSI BCEX BHUIOB Y4eOHOIl palOoThI, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM MO JaHHOMN
JUCLUILINHE (MOIYJIIO0), IPU 3TOM YUUTBIBAIOTCS PE3YbTAaThl TEKYIErO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OIeHKa CTEMEeHH TOCTHKEHHS OOYy4JaroUIMMHCS IUIAHUPYEMBIX pPe3yJIbTaToOB
o0ydeHus MO JUCUMILIMHE (MOAYJII0) NPOBOAUTCS IPENOJABaTENIEM, BEAYLIUM 3aHATUSA 110
JTUCIUILIMHE (MOIYJII0) METOIOM 3KCIepTHOM olleHKU. [1o uToram npomMexyTo4HON aTTecTaluu 1o
JUCLUIUINHE (MOAYIIO) BBICTABIIAETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «yJOBJIETBOPUTEILHO» WU
«HEYAOBIETBOPUTEIBLHOY. ,

K npomexxyToyHOl aTTecTanuu JOMYCKalOTCsS TOJNBKO CTYAEHTHI, BHIIIOJIHUBIINE BCE BUIbI
yueOHoI padoThl, MPeAyCMOTPEHHBIE padouell MporpaMMoi Mo JUCHUILUIMHE «XHUMHs» (TPOILUIH
NPOMEKXYTOUHBI  KOHTPOJIb: MPOBEPOYHbIE pabOThl HANMCAaHBI HAa OLEHKY HE HIDKE
«YAOBIETBOPUTEIHHOY, BHIIOTHUIN U CAATHU BCE TaOOpaTOpHbIE pabOTHI)

7.2 lllkana v KpUTEPHH OLIEHUBAHNS Pe3YJbTATOB 00YUeHUsI

[IIxana oueHNBaHUA Onucanue

BoinonHensl Bce BHAbI y4yeOHOH pabOThI, NPETYyCMOTPEHHBIE
yueOHbIM T1aHOM. CTYJEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHMH, HaBBIKOB IIPUBEJECHHBIM B TaOIMIAaxX IoOKa3aTesei,
0 OnepupyeT NMPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMHU, HaBbIKaMH,
Ao MIPUMEHSIET UX B CUTyallUsX MOBBIIMIEHHON cioxHOCTH. [Tpu 3TOM
MOTYT OBITh JOMYIIEHbl HE3HAUYUTENIbHbIE OMIMOKH, HETOYHOCTH,
3aTpyJHEHUS NIPU aHATUTHYECKUX ONEpaLUsiX, IEPEHOCE 3HAaHUN U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

BeinonHeHs! Bce BUJIbI yueOHOI paboThl, MpeTyCMOTPEHHbIE
y4eOHbIM I1aHOM. CTyJIE€HT JEMOHCTPUPYET YACTUUHOE
COOTBETCTBHUE 3HAHUI, YMEHMI, HABBIKOB IIPUBEJCHHBIM B
Xopommo TabIMIIaxX MMoKa3aTeneil, onepupyer NpuoOpPEeTEHHBIMH 3HAHUSIMH,
HO JIOMYCKAaIOTCS HE3HAYUTENbHbIE OLTMOKH, HETOYHOCTHU MTPH
AQHAJIUTUYECKUX ONepalusiX, 3aTPyIHAETCS MPU MEPEeHOCe YMEHUI
Ha HOBbIE, HECTAHJAPTHBIE CUTYALINU.

BrinonHens! Bce BUbl yueOHOU pabOThl, IPEyCMOTPEHHBIE
y4eOHbIM MIaHOM. CTyJIEHT IEMOHCTPUPYET HETOIHOE
Y10BJIeTBOPUTEJIBLHO | COOTBETCTBHE 3HAHUM, YMEHHI, HABBIKOB IIPUBEACHHBIM B
TabiuIax rnokasaresuei, onepupyer NpuoOpEeTeHHBIMU 3HAHUSIMU,
JIOMYCKAIOTCS 3HAUUTENbHBIE OIINOKH, HETOUHOCTH MPU




13

AHAIIUTUYCCKUX OIICpaluriax, UCIBITBIBACT 3HAYUTCIBbHBIC
3aTPYAHACTCA IMPU MPUMCHCHU N HABBIKOB B HOBBIX CUTYallUAX

HeynosaerBopurenbHo

He Bemonmnen oauH wid Oonee BHIOB y4eOHOM paboOTHI,
MPEeIyCMOTPCHHBIX y4eOHBIM IIaHOM. CTYIEHT IEMOHCTPUPYET
HEIIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM
B Ta0NWIAX IMOKa3aTeseH, JTOMyCKAITCs 3HAYUTENbHbIC OLIHOKH,
MPOSIBIISIETCS. OTCYTCTBUE 3HAHWH, yYMEHUW, HABBIKOB IO PSIy
TOKa3aTeNe, CTYJACHT HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS
MPU ONEPUPOBAHUH 3HAHUSAMH U YMEHHSAMHU TIPU UX TMEPEHOCE Ha
HOBBIE CUTYaIlUH.

7.3 OnleHOYHbBIE CPeACTBA

7.3.1 Texyuuit KOHTPOJIb
[TepeueHb OLIEHOYHBIX CPEJCTB M0 TUCHUILUINHE: «XUMHSD)

HanmenoBanue
Ne | onenounoro
0C CpeICTBa

IIpencraBnenne
Kparkast xapakTepuctruka OlleHOYHOTO OLIEHOYHOTO CPE/ICTBA B

cpeacrBa dOC

YeTHBIR onpoc
1 | CobecenoBanue
(YO)

CpencTBo KOHTPOJISL, OpPraHU30BaHHOE KaK
crieruanbpHas Oecesia me1aroru4eckoro

paboTHHUKA C 00yYarOIMMCS Ha TEMBI, Bompocsl o
CBSI3aHHBIE C U3yYaeMOM AUCIUIIMHON, U TeMam/pazzenam
paccunTaHHOE Ha BBISICHEHHE 00beMa JUCLUTUTMHBI

3HaHU oOyuaromierocs Mo
OIIpeIeTICHHOMY pa3fieny, TeMe, mpodieme
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Paznnuarot 3amaun ¥ 3a1aHus:

a) perpoOayKTUBHOTO YPOBHS,
MO3BOJISIIOIINE OLEHUBATH U
JUArHOCTHPOBATh 3HAHKE (DAKTHUECKOTO
Marepuana (6a30BBIC MTOHATHS,
ITOPUTMBI, ()aKThl) U YMEHHE TTPABUIILHO
HCIIOJIh30BATh CIICIUAIBHBIC TEPMUHBI U
MOHSATHS, Y3HABAaHUE O0OHEKTOB M3yUCHUS
B paMKax ONpEICICHHOTO pa3zesa

JUCITUTLINHBI,
PasHOypOBHEBbIE 0) PEKOHCTPYKTUBHOT'O YPOBH3I,
2 |3amaun u 3aaHus MO03BOJISIOIINE OLICHUBATh U Komruiekt pasHoypoBHEBbIX
(P33) TUAarHOCTUPOBATh YMEHUSI CHHTE3UPOBATH, 3alaq u 3alanuu

aHAJM3UPOBATh, 0000IIATH (PaKTHUECKHI
Y TEOPETHUECKUI MaTepHal C
(bopMyIUpPOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM MPUYHUHHO-
CJIEJICTBEHHBIX CBSI3EH;
CpencTBo KOHTPOJISL, OPraHU30BAHHOE
KaK crenuanpHas oecena
[Iearoruyeckoro paboTHUKA ¢
00ydJaronMMcs Ha TEMBbI, CBSI3aHHBIE C
HA3y4aeMOU JUCUUIUIMHON, U
DPACCUMTAHHOE HA BBIICHEHHE 00beMa

7.3.2 IlpomexyToUyHasi aTTecTanus
IIpumepb1 Bonpocos AJisi codece10BaHUSA

Pa3pea 1. O0mas xumus

1) OcHOBHBIE IOHATHS U 3aKOHBI XUMUH («3aKOH COXpPaHEHUsI MacChl», «3aKOH MOCTOSHCTBA
COCTaBa», «3aKOH JOKBUBAJIECHTOB», «3akoH ABoragpo», «llepuognuecknii 3o0xon J.H.
MenneneeBay).

2) OcHOBHBIE KJ1acChl HEOPTaHUYECKUX BellecTB. VX moiaydyeHue u cBoicCTBa.

3) Pemenue 3a1au (CTEXHOMETPUYECKUE PACUETHI 110 YPaBHEHUS pPEaKIINUi).

4) CtpoeHue aroMa (KBAaHTOBbIC UYHCJA, DJHEPreTUUECKHE YPOBHH U  IOIYPOBHH,
pacmnpeneneHre 3J1eKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMax, 31eKTPOHHbIE (OPMYIIbI U IrpaduyecKoe
n300pakeHHe pacipeaesieH s SJEKTPOHOB).

5) Xumnueckas cBsa3b («MeToj BaleHTHBIX CBsI3ei», «MeTo/1 MOJEKYISIpHBIX opOUTamneil»,
TUIIBI XUMUYECKUX CBSA3EH, X CBONCTBA).

6) OCHOBBI TEPMOJIMHAMUKHU (OCHOBHBIE TIOHATHUS, TEIUIOBbIE 3PPEKThl XUMUYECKUX PEAKIIUHT,
«3axoH ['eccay, pemenue 3aaa4).

7) Xumuueckasi KuHeTHKa ((pakTOphl, BIUSIONINE HA CKOPOCTh TOMOTEHHBIX M IeTEePOreHHbIX
peaxkuui, perieHue 3aaau).

8) Xwumwnueckoe paBHOBecue (oOpaTumble W HeoOpatumble peakuuu, «[IpuHiun Jle-
[TaTenbe», cMelIeHne paBHOBECHS, pEILICHHUE 3a/1a4).

9) PacTBOpHI (TEOpHUS paCTBOPOB, CITOCOOBI BRIpAKEHUSI KOHIIEHTPAIMI PAaCTBOPOB, PaCUEThI
IIPYU IPUTOTOBJIEHUHN PACTBOPOB).

10)  DnexTponuTHueckas JAuccOUMalMs (KOJIMYECTBEHHBIE XapaKTEpUCTUKU, TEOpus
CHJIBHBIX U CJIa0BIX JIEKTPOJIUTOB, Bhiuncienue pH B pacTBopax).

11) OxucnuTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU. DIEKTPOXUMHUECKHE MTPOLIECCHI.

12) KomruiekcHble coelrHeHHsI (OCHOBHBIE MOHATHS, DJCKTPOJUTHYECKAs JUCCOLUAIMS
pPacTBOPOB KOMITJIEKCHBIX COETUHEHH, KOJTMUECTBEHHbIE XapaKTEPUCTUKH).
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IIpuMepsI pa3HOYPOBHEBLIX 32124 U 3aJaHUI:

Pazpen 1. O0masa xumus

3aoanue Ne 1

1. I'maBHOE KBaHTOBOE 4YMCIO. UTO OHO XapaKTepu3yeT, KaKhe 3Ha4eHHs MPUHUMAeT?
OHepreTuyeckuil ypoBeHb.

2. Pacnpenenute DNEKTPOHBI MO YETHIPEM KBAHTOBBIM UYHCIIAM B AJIEKTPOHHOW 00OJIOUKE
atoma (ocdopa (rpadpuueckoe mzobpaxenue). CocrtaBpTe 3MEKTpOHHYIO (opmyny. B kakoi
YpOBEHB, U B KaKOH MOJAYPOBEHb MOCTYIAET MOCIEIHUI 3JIeKTpoH? YKaKUTe TUII dJeMeHTa (S-, p-,
d-). I'me pacmonokeHbl 3JIEMEHTBI 3TOT0 TUIIA Mepruoandeckoil cucteme? CKOJIBKO MX BCero?

3. Kakue opburtanu, B3auMOoICHCTBYIOIIUX aTOMOB, y4aCTBYIOT B 00pPa30BaHUHM XUMUYECKUX
cBszeit B Mosiekyse Boael (H20)? CocraBbTe cxeMy mepeKpbIBaHUS BaJCHTHBIX OpOUTael B ATON
MOJIEKYJIE U YKa)XKUTE €€ reoMeTpruieckyto popmy. byner nu 3ta Mosexysna nojaspHoi?

4. Hanmmure ypaBHEHHS PEaKIIHid, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBHUTH CIIEIYIOLIHIE
NPEBPALICHHS: Kb —> OKCHJ KaJIbIUS —> THIPOKCHA KaJdblMs —> KapOOHAT KaJbLUs —>
TUAPOKapOOHAT KalbLUs

3aoanue Ne 2

1. Kak 3aBUCHT CKOPOCTh TOMOT€HHOIM XUMUYECKON PEAKIMK OT TEMIIepaTyphl U moyemy?

2. Bzaumoneiicteue CO ¢ Cly uaer o ypaBHEHHIO:

CO) + Clyry 5 COClyy. Konmnenrpanuu [COJu= 0,3 moas/n u [Clz2]a = 0,2 monb/i. Kak u
BO CKOJIBKO pa3 M3MEHHTCS CKOPOCTh PEaKIUU 4epes HEKOTOPBI MHTEpPBAJI BPEMEHH, KOTIa
KOHIEHTpalus xjopa yMeHbmurces 10 0,1 mons/n?

3. B 3aKpBITOM COCy/Ie MPOTEKAET PEAKIIHS:

2NO() + Oy 5 2NOy(y).

Onpenenure KOHCTAHTY PpAaBHOBECHS A3TOM peakUMM IPU HEKOTOpOM IIOCTOSTHHOM
TeMITEpaType, €CIIi HadallbHble KOHIIEHTpAIMU BeiecTB paBHbl (Mosb/1): [NO] = 0,08; [O2] = 0,06,
a K MOMEHTY YCTaHOBJIEHUSI paBHOBECHS B cMecH ocTanoch 20% OT nepBOHAYaIbHOTO KOJIMYECTBA
NO().

4. Chopmynupyite 3akoH ['ecca. Ompenenute CTaHIAPTHYIO SHTAJBINIO 0Opa3oBaHUS
¢ocata KanbIUs 10 YpaBHEHUIO:

3CaO) + P20s = Caz(POa4)2, eciin

AHGs, (oo, = —635.5 k[lx/mons,

AHg6p,(P505(k)) =-1492 kJIx/mMob,
AH{  =-739 x/lx/mMonb.
3aoanue Ne 3

1. Kakue uWOHHO-OOMEHHBbIE peakuuu uAyT A0 KoHua? IlpuBeaure npuMeEps
COOTBETCTBYIOLIUX PEAKIIUH.
2. Kakue W3 mpuBeNeHHBIX BeIIecTB MojaBepratotTcs ruaponu3y: NaNOs, K2SOs, CaCly,
Cu(NOz3)2? Hanmmire ypaBHEHHUS peakiiii B HOHHO-MOJICKYJISIPHOW M KPaTKOi HOHHOHM (opMe.
3. CocraBbTe OJIEKTpOHHBI OamaHc M paccTaBbTe KOIDUIMEHTH B CIEAYIOMIUX
OKHCITUTEITLHO-BOCCTAHOBUTEIHHBIX PEAKIIHSX:
K>S + KoCr207 + HaSO4 — S + Cra(S04)3 + KoSO4 + H20;
Mg + HNOsz — Mg(NO3)2 + N2O + H20.
4. CocTaBbTe CXEMY AJIEKTPOJIM3a PAacTBOpa XJIOpUIa Kallds U pacTBopa Cyib(ara Meau Ha
WHEPTHBIX JIEKTPOIAX.
5. Onpenenure o0vem okcuaa cepsl (1V) (H.y.), KOTOpsIi MOKHO OXY4IuTh U3 200 Mt 16% -
HOTO (IT0 Macce) pacTBOpa cymb(huTa Kaaus (IIOTHOCTh pacTBopa 1,14 r/cm®) npu B3anmMoeiicTerm
€ro ¢ CepHOM KUCIIOTOH NP HarpeBaHUH.
IIpumepsI TecTOB
Pa3pea 1. O6mas xumus
1. N2O oTHOCHTCS K KJIacCy HEOPTaHUYECKUX BEIIECTB
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A) clI0)KHOE BEIIECTBO, COICO0pa3yIOuii, OCHOBHOW OKCH]T

B) cnoxHoe BemecTBo, coeoOpa3yrolnii, KUCIOTHBIN OKCUJT

C) cnoxHOe BEIIeCTBO, HECOJICO0Pa3YIOIINUN OKCH/T

2. ATOM 3JIEMEHTA . . . IMeeT IeKTPOoHHYI0 hopmyny: 1s22522pf3s23p83d°4s2

A) K

B) Ca

C) Mn

3. B nepuoge paauyc atoma . . .

A) yBennumBaeTcs

B) ymenbimmaercs

C) He u3meHsIeTCS

4. I'eomerpuueckas hopma mosekyiasl BCl3? OneHute mojaspHOCTb CBS3€H M MOJSIPHOCTH
MOJIEKYJIbI B LIEJIOM. ..

A) IlupamuganeHas, CBS3H MOJIPHBIE, MOJIEKYJIa HEMOJIIpHA

B) PaBHOCTOpOHHMIT TPEYTOIBHUK, CBSI3U MOJISIPHBIE, MOJIEKYJIA IOJIsIpHA

C) IMupaMuganbHas, CBA3H MOJISPHBIE, MOJIEKYJIA MOJIIpHA

D) PaBHOCTOpOHHU TPEyroJIbHUK, CBSI3U MOJISPHBIE, MOJIEKYJIa HETIOJISIpHA

5. lucconuanusi KOMITJIEKCHBIX COSTUHEHHUI Ha BHEIIHIOIO U BHYTPEHHIOIO CHEPHI . . .

A) niporiecc HeoOpaTUMBbII

B) npornecc oOpaTumsrit

C) nporecc HeOOpATUMBIN, CTYIEHYATHIH

6. Hutpar tetpaammuakatmenu (1) — Ha3BaHME KOMILIEKCHOTO COSAMHEHHUS . . .

A) [Cu(NH3)4(NO3)2]

B) NH4[Cu(NOs3)4]

C) [Cu(NH3)4](NOs).

7. Ilpu noseienun navienus papaoBecue B cucreme: SO2(r) +NO2(r) <> 2S03(r) + NO(1);
AH < 0 cmecTutes

A) —

B)

C) e cmecTuTCs

8. Peakuusa B3ammoneiictBuss HsPOs + KOH . . ., ykaxure cymmy KO3(QQHUIMEHTOB B
MOJIEKYJISIPHO-HOHHOM YpaBHEHHH PEAKIINU; YPAaBHEHNE PEaKIIUK B TPEX BHAX MPEIOCTABHUTD:

A) peakiyst HOHHOTo oOMeHa ¢ o0pa3oBaHUeM rasa, ) = 16

B) peakuus nonnoro oOMeHa ¢ oopazoBaHueM ocajka, y, = 17

C) peakuust HOHHOTO 0OMEHa ¢ 00pa30BaHUEM CIIa0OT0 IAEKTPOIHTa, ) = 17

9. pH pactBopa paBen 9, KoHIeHTpanuy HoHoB Bogopoaa [H*] u rugpoxcuna [OH'] paBHbL.

A)[H]=-5[OH]=-9

B) [H*]=10% [OH] =107

C) [H']1=105; [OH]=10°

10. Poms mepokcuna Bomopoaa B peakiuu: KI + HO2 + HoSOs — I + H2O + K3SOs,
COCTaBbTE OaJlaHC U YKaxuTe cymMmmy ko3 duuumenton. bananc u ypaBHeHHe peakllMy MPEIOCTaBUTh

A) oxucnurens, Y. = 8

B) okuciuTens U BOCCTaHOBUTEb, ¥, = 10

C) BoccTaHOBHUTEb, Y, = 6

11. CkopoCTh TOMOT€HHON pEaKIMu 3aBUCHT OT . . .

A) 0T KOHLIEHTpALIUH

B) ot Temneparypbl

C) ot karanu3zaropa

D) ot Bcex, BbllI€ NTEPEUNCICHHBIX (PAKTOPOB
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12. Cpemu: HNOs3, HNO,, KCI, AI(OH)3;, Ba(OH)2, H2O cnabbimMu 31eKTpOIUTaMHU
SIBJISTFOTCHL. . .

A) HNO2, Al(OH)s, H20

B) HNOs, Al(OH)s, Ba(OH)2, H20

C) HNOy, KCI, Ba(OH)2, H20

13. CrangapTHbIC YCIIOBHUS . . .

A) T=20°C, P =1 arm, 760 mm pr.cT., 101,3 I1a

B) T=298 K, P=1 arm, 760 mm pt.cT., 101,3 kIla

C)T=273K,P=1 arm, 760 mm pr.cT., 101,3 xI1a

14. TeruoBo# 3G (DHEKT IK30TEPMUUYECKUX PEAKITUH . . .

A)AH>0

B) AH<0

C)AH=0

15. YkaxxuTte cTereHn OKUCICHUS aTOMOB BCEX 2JIEMEHTOB B MoJjiekyie: HaP207

A)H—(+1); P—(+6); O —(-2)

B)H-(+1); P—(+5); O — (-2)

C)H—-(+1); P-(+7); O—(-2)

16. 3agaua. Onpenenure TemiaoBoi 3G ekt AHC peakuuu cropanus 2,4 r MarHusi B IMOKCHU/IE
yriepoza mo ypasaeHno: 2Mg(1B.) + CO2(r) = 2MgO(tB.) + C(1B.), ecim AH%(06p.)MgO(TB.) = -
602,2 xJ[x/Momb, AH%(06p.)CO2(r) = -393,5 k/Ix/Monb. OTBET OKpYTIIHTH 710 coThix 00,00; penrenue
3aJ1a49¥ MPEAOCTABUTD.



