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1 Heaun, 3a7a4um ¥ IJIaHUPYyeMble Pe3yJbTaThl 00y4YeHHs M0 AMCHUILIHHE

Iens oucyunnunvt cocmoum 8 GopmMuposanuu u pazeumui y 00y4aouuxcs IUIHOCMHbBIX
U NPohecCuOHANbHBIX Kauecms, No380A0UWUX 0becneyums evinonHenue mpeobosarnuti ®I'OC BO
C yuemom o0cobeHHOCmeU HAYYHO-00paA308amenbHOl WKOAbl YHueepcumema u axmyaibHbiX
nompebnocmeti pvlHKa mpyoa 6 Kaopax ¢ GulCuUM 00pazosanuem 6 COOMEemcmeuu ¢
Hanpaenenuem noo020moeKu.:

CnocoOHOCMU NpUMeHAmMb 0a308ble 3HAHUS 6 001ACMU XUMUU 8 NPOhecCUOHANbHOU
0esAmenbHOCMuU, CHOCOOHOCIU NPUMEHAMb 3HAHUS O NPUPOOE U CEOUCMBAX NPOCMBIX U CLOHCHBIX
seujecms, a makice 0 Memooax ux NOJAYYeHUs U UCCAe008aHUs 01 Hauboee 3PPeKmusHoco
UCNONIL30BAHUS 8 MEXHUKE, YMEHUEe NPUMEHAMb OCHOBHbIE XUMUYECKUE 3aKOHbL, 3aKOHOMEPHOCTNU
NPOMEKAHUSL XUMUYECKUX PeaKyull OJis peuleHUs KOHKPemHbLX MeXHUYecKux 3a0ady.

K ocnoenvim 3aoauam oceoenus oucyuniunvl «OOwas u HeOPSaHUYeCKds XUMUA»
cedyem omuHecmu:

- YyeleHanpasieHHoe npuMeHeHue OA308blX 3HAHULL 8 0OIACIU XUMUU 8 NPOPeCCUOHATbHOL
oessmenlbHoOCmu,;

- U3yyeHue U passumue NPaKmuyecKux Hagvlko8 no 60NPOCAM, C8A3AHHbIM C NPUMEHEHUEM
OCHOBHBIX XUMUYECKUX 3A4KOHO8, 3AKOHOMEPHOCMEL NPOMEKAHUS XUMUYECKUX Peakyuil U yMeHue
NPUMEHAMb NOJYYeHHble SHAHUS NPU PeuleHUY MeXHUYecKux 3a0a,

ITnanupyemoie pezynomamul 00yueHUs 3aKIOYAIOMC HOPMUPOSAHUU Y 00YHaAIOWe20Cs
CHOCOOHOCMU K U3VHEeHUIO, AHANU3Y, UCNOIb30BAHUI0 XUMUYECKUX O00BEeKmos U npoyeccos,
OCHOBbIBAACH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCMEl MAamemMamuyecKux, @Qu3ud4eckux u
XUMUYECKUX HAVK U UX 83AUMOCEA3SX.

OOyuenue no mucuumrHe «OO0mIas 1 HeOpraHMYECKas» HalpaBJIeHO Ha (OPMHPOBAHUE
y 00y4aronuxcs CieIyrIuX KOMIETeHIIUN]:

Koa u HauMeHOBaHHe KOMIIETEHIIMH HH}IHKaTopr JAOCTHKCHHUA KOMIIECTCHIIMH

YK-1. CnocobGen ocymectBuate nouck, | UYK-1.1. Ananusupyer 3anady, BeIIENsAS €€
KpI/ITI/I[IeCKI/Iﬁ aHaJIM3 U CUHTE3 I/IH(i)OpMaHI/H/I, 0a30BEIE COCTAaBJISIOIINE

IIPUMEHATH CUCTEMHBIN MTOAXO0. VISl PELICHHUS
MOCTaBJIEHHBIX 3aja4

NYK-1.2. OcymiecTBisieT MOUCK, KPUTHUECKH
OIlICHMBaeT, 0000IIaeT, CUCTEMATH3UPYET U
pamxupyeT UHPOpMaLUIO, TpeOyemyro ais
pelIeHHs TOCTAaBJICHHOM 3a/1auun

NYK-1.3. PaccmarpuBaer M mpeasaraer
paroHaIbHbIE BapHaHThI pereHus
MIOCTaBJIEHHOU 3aJ1a4H, UCIIOJIB3YsI
CUCTEMHBIN MOJXOJ, KPUTUYECKH OLEHUBAECT
UX TOCTOMHCTBA U HEAOCTaTKU

OIIK-1. Cnocoben u3yuath, aHanuzuposats, | MOIIK-1.1. Ymeer IIPUMEHSATH

HCIIOJB30BaTh MCXaHNU3Mbl XUMHNYCCKHUX CCTCCTBCHHOHAYYHBIC U XUMHWYCCKUC 3HAHUSA

peaxkui, IPOUCXOIALINX B TEXHOJIOTUUECKUX | P PEIIEHUH TEXHOJOTMYECKUX 3aJad U
IIPOLIECCAX U OKPYXKAIOLIEM MUPE, po6JIeM B SKOJIOTHH.

OCHOBBIBasiCb Ha 3HaHuAX o crtpoeHnn | MOIIK-1.2. VYmeer mnonumare mnpupoay H
BEIIECTBa, MPUPO/IE XUMHUUECKOH CBSI3U U XMMHYECKHE CBA3M pa3]IMYHBIX KJIAcCOB
CBOMCTBAaX Pa3IMYHBIX KJIACCOB XMMHUYECKUX | XUMHUYECKHX JJIEMEHTOB, COEIWHEHUH U
DIIEMEHTOB, COCIMHEHNN, BEILECTB U MaTepHuaioB u BO3MOXKHOCTH ux
MaTEpHAJIOB PalMOHAIBHOTO MCIOJIb30BAHMS.

NOIIK-1.3. YmeeT aHann3upoBaTh MEXaHU3M

XUMUYECKUX PEaKLMi IPU IPOECKTUPOBAHUU




TCXHOJIOTHYCCKUX MPOHCCCOB U B PCIICHHUU
OKOJOTHMYCCKHUX 3aJa4

2

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCUTCS K oOsi3arenbHOM uyactu Onoka bl «Jlucuurummuel (MOITYITH)».
JlycuumuirHa HEMoCpeICTBEHHO CBsI3aHa CO CIEAYIOIMMU JUucuuIunHamMu 1 npaktukamu OOIT:

OU3NKO-XUMHUYECKUE METObI aHAIIN3A
Opranuyeckasi XUMHUS;
[Tpoueccs! u annapaThl XUMUYECKON TEXHOJIOTUU;
OCHOBBI MaTepHaIOBEICHHUS U COITPOTHBIICHUS MaTEPUAJIOB;
Jluneitnas anredpa;
dusuka.

3 CTpyKTypa U cofep:KaHue QU CHUNINHBI

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBisieT 3 3adeTHbIX(e) enuuur(sl) (108 yacos).

3.1 Buasbl yueoHoii paGoThl M TPYA0€eMKOCTh

(mo popmam oOyueHus)

3.1.1 Ounas popma 0OydeHus

Ne . KoanuecrBo | CemecTpbl
Bup yueOHoit padoThbl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 64
B ToMm gnce:
1.1 | Jlexkuuu 32 1
1.2 | CemuHapcKue/MpakTHIECKUE 3aHITHS 16 1
1.3 | JJabopaTopHble 3aHATHS 16 1
2 | CamocTrosiTebHasA padoTa 44 1
B ToMm unce:
2.1 | pemieHne pacyeTHBIX 3a/1a4 [0 BApHAHTaM 15 1
2.2 | moIroToBKa K 1a00paTOPHBIM paboTam 15 1
2.3 | IPOMEKYTOYHOE TECTHPOBAHUE 14 1
3 | IIpome:kyTOYHasi aTTeCTALMSA
3ader/mud.3aueT/FK3aMeH IK3aMeH 1
Hroro 108 1

3.2 TemaTu4veckuii NJIaH U3y4YeHUs TUCHUNIMHBI

(mo popmam oOyueHus)

3.2.1 Ounas popma 0OydeHus

‘N‘_’

Pa3zngesbl/TeMbl ‘

TpynoemkocTh, 4ac
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1 Pasznen 1. OcHOBHBIE 3aKOHBI XUMUAHN 18 4 2 5
2 Paznen 2. CtpoeHne 351eKTpOHHOM 14 4 2 5
00o0uku atoma. [lepuonnueckuit
3akoH /[.M. MeHieneeBa
3 Pasznen 3. XumMuueckas CBSI3b U 14 4 2 5
CTPOCHHE BEIIECTBA
4 Paznen 4. Tepmoxumusi. OCHOBBI 13 2 1 2 5
XUMHUYECKOH TePMOJIUHAMUKH
5 Pasznen 5. XuMuueckass KUHETAKA U 18 2 2 4 5
paBHOBecue. Kataims
6 Paznen 6. PacTBopbl. 22 4 4 4 5
DIEKTPOIUTHYECKAS JUCCOITUAITIS
7 Pazgen 7. OxkucnurensHo- 15 4 1 2 5
BOCCTAaHOBUTEJIbHBIC PEAKITUU
8 Pazgen 8. KoMmmnekcHble coeTMHEHUS 17 4 1 2 5
9 Pa3zgen 9. O0mume cBoiicTBa METAJIIIOB. 13 4 1 4
CrnaBbl
Hroro| 108 32 16 16 44

3.3 Conepskanue JTUCHHUILINHBI

Pazgen 1. OcHOBHBIE 3aKOHBI XUMHUHU

3uavenue u 3adauu xypca xumuu. Ponb npocmwvix u cnooxchvix eewjecme ¢ Ovimy u
cospemennol mexnuke. Kpumepuu oyenxu u 6vib6opa ewjecme 015 KOHKpemuwix yeneu. Pabomol
0Me4ecmeeHHbIX U COBPEMEHHbIX YYeHbIX 6 oOnacmu xumuu. Xumus, KAk HAyKd, uzydaowas
CBOUCMBA BeWecmes  CB:3U C UX COCABOM U CIPOEHUEM.

3akon coxpanenus mamepuu, 3aKOH NOCMOAHCMBA COCMABA, 3AKOH IKGUBANEHMOS.
l'azosvie 3akonvl. 3axon Aeocadpo, Yucno Asocadpo, Eounuyvr usmepenus amomuvix u
MONEeKYApHbIX Macc. [Ipumenenue 0CHOBHBIX 3a4KOHO8 XUMUU K KOTUYECMEEHHbIM PACYemam no
VPABHEHUAM peaxKyuu.

OchosHble Knaccvl HeOP2aHU4eCKux COeOUHEHUl. OKCUObL, OCHOBAHUSA, KUCIOMbL U COTIU.
OcHOGbl  HOMEHKIamypbl XUMuueckux coeounenull. Hexomopvie memoovl ux nonyueHus,
0COOEHHOCMU XUMUYECKUX CEOUCME.

Pazgen 2. CtpoeHue >1eKTpoHHOH o6osouku atoma. [lepuoamveckuii 3akoH J[.M.
Menneneesa

Cmpoenue amoma no bopy. Kopnyckynapno-eonnoevie ceoticmeéa mamepuu. Ypaenenue
IInanka. Ilpunyun neonpedenennocmu. Ypasnenue Illpeouncepa u 6oaHo6ble  hyHKYUU
971eKMPOHOS.

Keanmosvie uucna. [ nasnoe xeéanmosoe uucno. dnepeemudeckue yposHu. OcnoeHoe u
6030ydicoennoe cocmosinue amoma. OpbumanvbHoe KEAHMOBoe HUCNO. OHepeemuyeckue
nooypostu. opma amomuvix opoumaneti. Macnumnoe keanmogoe uucno. Amomuvie opoumanu.
Opuenmayus amomuvix opoumaneii ¢ npocmpancmee. Cnun snekmpona. Cnunosoe K8aHmogoe
quco.




IIpasuno Ilaynu. Makcumanvhoe KOAUUecmeo 31€KmMpOHO8 HA IHEPSEMUUECKOM YPOGHE,
nooypogHe u amomHot opoumanu. I1opsa0ox 3anonneHus sHepeemuyecKux yposHeti U noOyposHel
8 MHO2021eKMpOHHbIX amomax. IIpasuno ['yuoa. s-, p-, d- u f- snemenmul. Hx pacnonogicenue 6
nepuoouuecxoti cucmeme /I.1. Mernoeneesa.

Ilepuoouueckuti 3axon u nepuoouueckas cucmema snemenmos []. H. Menoeneesa.
Ilepuoowt u epynnvl. CmpoeHnue nepuoouyeckol cucmemvl U CmpoeHue 2J1eKmpoHHOU 00010YKU
amoma. Dnexmponuvie ananozu. Barenmuvle snexmponul y s-, p-, d- u f- anemenmos. Amommnwvie
napamempui. AmomHble U UOHHbIE PAOUYCbl. DHepeUs UOHU3AYUU (LOHUZAYUOHHBIU NOMEHYUAT).
Cpoocmeo k snekmpony. InekmpoompuyamenvHocmy. [lepuoouunocms 8 usmeHeHuu amomHbLx
napamempos u XuMuuecKux c80tUCma 21eMeHmos.

Pa3nen 3. Xumuueckas CBSI3b M CTPOCHHE BEIIECTBA

Tunwl xumuueckotl ceazu. Kosanenmuas xumuveckas ceazv. Obwasn 31eKmpoHHAs napa.
Ilpasuno oxmema. Memoo sanrenmuvix cxem (BC). Duepeemuueckas ouazpamma obpazosanus
Monexynvl  6o0opooda. Illepekpvisanue s1ekmpouHblx 001aK08. [[nuna cesasu. Mexanusmol
00pa30B8anusi KOBAJIEHMHOU C653U: 0OMEeHHbll, OOHOPHO-aKyenmopHuili oamusHbvii. Ceoticmea
KOBAIEHMHOU C8A3U. HACKIWAEMOCMb, HANPAGIEHHOCMb U NOJIAPHOCMb. [[UNnonbHbI MOMEHM
ceasu. JunonvHolil MOMeHmM MoneKyavl. MoHnas c6:A3b, KAk npeoeibHbli Cayyau NOJNAPHOU
KOBANeHMHOU c8:3U. AmomHvle u uoHHble paouycol. CmpyKkmypa MOLeKyIbl U ee 3a8UCUMOCTb OM
CMpoeHusl GHewHe20 INeKMPOHHO20 YpoeHs amomos. Hanpaenennocms rxoeanenmmuou cesa3u.
Banenmmuvie yenvl. I'uopuousayus ceaseil. I'ubpuouzayus amomHulx opoumanei yeHmpaibHo20
amoma  muna sp, sp*, Sp° u cmpyxmypa monexyn Ax2, Ax3, Ax4.

Kpammnuvie ceasu; o- u - céazu.

Booopoonas ceazv.

Ocobennocmu MemaniuyecKkol ces3u.

Pa3nea 4. Tepmoxumusi. OCHOBbI XUMHUYECKOW TEPMOAMHAMUKHI

Ouepeemuueckue 3¢ghghexkmor npoyeccos. Cucmemvl, COCMOAHUA U DYHKYUU COCMOAHUSL
Tepmoounamuueckue napamempwvl. Buympenusas suepeus, paboma, menniogou 3pgexm
xumuyeckou peaxyuu. Ilepswiti 3axon mepmoounamuxu. Iumanvnus. CmaHoapmuas SHMATLAUS
00pazo8anUsl CIOAHCHO20 Beuiecmaa.

3axon I'ecca u cnedocmeus u3 neeo. Ilpumenenue ux 0isi pacuema HMANTbAUL XUMUYECKUX
peakyuii u ¢azosvlx npespayeHull.

Pa3nen 5. Xumnueckas kuHeTHKa U paBHoBecue. Karanus

Cropocmb xumuueckou peaxyuu. Cucmema, ¢pasa, komnonenm. Cucmemvl 20MO2eHHbIE U
eemepocennvie. 1 omocenHvle peakyuu. 3a8UCUMOCMb CKOPOCMU peakyuu Oom KOHUEeHmpayuu
peazupyrowux eewjecms. Bausnue oasieHuss Ha CKOpOCMb 2A308bIX peakyuti. 3aKOH Oelicmeus
macc. Cmaouu, onpeoensiowue cKOpocms npoyecca. BiausHue memnepamypvt Ha ckopocms
peaxyuu. Ouepeus axkmusayuu. Ypaeumenue Appenuyca. Temnepamypmuwiii Kodpduyuenm
ckopocmu peakyuu Banm-I'oghgha.

I'emepozennvie peakyuu. 3a8ucumocms CKOpOCMU 2emepo2eHHble peakyuu. 3a8ucumocms
CKOpOCMU  2eMepPO2eHHOU peakyuu om KOHYEHMpayuu peazupyrowux eewecms. Brusnue
nogepxHocmu pazoena gas u oug@ysus.

Kamanus 2omocennwiti u cemepoecennviii. Mexanusm Oelicmeus Kamaiuzamopos.
Hnzubumopul. [lennvie u pomoxumuueckue peaxyuu. Peaxyuu obpamumvie u Heoopamumvle.

Xumuueckoe pasnosecue 8 20MO2EHMbIX U 2emepoceHHulx peakyusax. Koncmanma
pasHosecus. Ycnoseus cmewenus pasnosecus. Ilpunyun Jle- [[lamenve.

Pa3nen 6. PacTBOpBI. DICKTpOTHTHYECKAS TUCCOITUATTHS

Obwas xapakxmepucmuxa u Kiaccugpuxkayus pacmeopos. Ponv pacmeoposé 6 npupooe u
mexHuke. Booa u 600nvie pacmeopul, HegoOHble pacmeopsl. Onpedenenue udeanibHo20 pacmeopa.

Cocmae pacmeopos. Cnocobwi 6vipadiceHusi cocmasa pacmeopos. Pacmeopumocme.
Pacmeopuvl nenacwviuyennvie, nacvluyeHHvle u nepeHacvlujenHvle. Bausnue memnepamypuvl na



pacmeopumocms meepooco eewjecmaa u sHcuokocmu. Conveamayus u cuopamayus. IHmanrbnus
pacmeopeus.

Onexmponumuueckas ouccoyuayus. Pacmeopul snekmponumos. Teopus suopamayuu 6
npoyeccax snexmpoaumudeckou ouccoyuayuu. CmeneHv 31eKmMpOoIUMu4eckKou OUCCoyuayull 1 ee
3asucumocms om paziuyHvix axmopos. CunvHble u crabvle dnekmpoaumsi. Koncmanma
INEKMPOIUMUYECKOU OUCCOYUAYUU CLAOBIX INEKMPOaUmMos. 3aKoH paseedeHus (pazdasnerus)
Ocmsanvoa. Cunvhvle 2nekmpoaumsi. Kaoxcywasaca cmenenv oOuccoyuayuu. Ilonamue 06
akmusrHocmu, koagguyuenm axkmusnocmu. Kuciomul, ocnoéanusi u coiu ¢ MOYKU 3peHUs
INEKMPOIUMULECKOU Meopuu pacmeopos. Amgpomeprocmo.

Onekxmponrumuueckas ouccoyuayusi 8600vi. Monnoe npouszsederue 600bi. Konyenmpayus
NPOMOHO8 U UOHO8 2UOPOKCUNA 8 HEMPATIbHBIX, KUCIBIX U WeTOYHbIX pacmeopax. BooopooHuiii
noxazamenv pH. Kuciomno-ocnosnvie unouxamopwl, pH-mempeoi.

Peaxkyuu  uomnozo obmena. HouHo-oOMenHble peakyuu ¢  00pazo8aHuem
MAIopacmeopumozo gewecmaa, ciabozo snexkmponauma. Ilpouzeedenue pacmeopumocmu.

T'uoponus coneu. Cmenensv u koncmanma cuopoauza. Cmynenyamsiii 2uopoaus. Bausnue
memnepamypsl U KOHYEeHmpayuu Ha cmeneHv euopoausa. Mzmenenue pH pacmeopa npu
euopoause.

Pa3nes 7. OKucnuTenbHO-BOCCTAHOBUTEIbHBIC PEAKIINH

Ilonamue o peaxyusx okucienus-eoccmanognenus. Cmenenv okucnenus. OKucaiumensbHo-
80CCMAHOBUMENbHBIE CEOUCMBA NPOCMbBIX U CIOJNCHBIX geujecms. Baowchetiwue oxuciumenu u
soccmanogumenu. Cocmagnenue ypasHeHuti OKUCIUMENbHO-80CCIMAHOBUMENbHBIX PeaKyull.

Tunwsi oKucIUMENLHO-60CCMAHOBUMENbHBIX PeaKyuil. 3a8UcUMoOcms coCcmasa NPoOyKmo8
OKUCTIeHUSL U 60CCMAHOBAEHUS OM YCI08UL NPOBEOEHUs. PEaKyUU.

Onekmpoxumuueckue npoyeccol. Bzaumocseazv medncoy  INeKMPOXUMUYECKUMU U
OKUCIUMENIbHO-80CCMAHOBUMENbHBIMU Npoyeccamu. 1 anbeanuueckuti snemenm, 2aib8aHuieckas
napa. Xumudeckue ucmoyrHuxu moxa. I anveanuuecxkue snemeHmol u akkymynamopul. Tonnuenvie
9n1eMeHmbL.

Onexmponus. 3axonvr @apaoes. IlocredosamenbHocms 60CCMAHOBIEHUS. KAMUOHO8 U
OKUCNeHUe AHUOHO8 NpU CIOMHCHOM COCMase 21eKmpoiuma. IONeKmponiu3 ¢ pacmeopuMvlm
anooom. Ilpumenenue snexkmponusza. Cmanoapmmubsiii 21eKMpoOHblll nomenyuai. Booopoonuwiii
anekmpoo. Pso  wanpsocenuu. I.J[.C. eanveanuyeckoeo anemenma. Cmanoapmusie
OKUCIUMENIbHO-80CCINAHOBUMENbHbIE NOMEHYUANbl U NpUMeHeHue ux O onpeoeieHus
B03MONCHOCMU NPOMEKANHUSL OKUCTIUMETbHO-80CCMAHOBUMENbHBIX PEAKYULL.

Pa3nen 8. KommekcHble coeiMHEHUS

OcHogHbie noNodHCeHUss KOOPOUHAYUOHHOU MeopUU CMPOeHUss KOMNIEKCHbIX COeOUHEHUII.
Xumuueckasn c64a3b6 8 KOMNJIEKMHbIX COeOUHeHusx. [[oHopbl u aKyenmopvl 21eKmpoHO8.
3asucumocms  KOOPOUHAYUOHHBIX — CBOUICME YEHMPATbHO20 AMOMA Om CMPOeHUs  e20
aneKkmponHou obonouku. Jlueanowi. Koopounayuonnoe yucno. Homenkiamypa xomniekcHvix
COeOuHeHUll. DNeKmporumudeckKue CceoUcmea KOMNJIEKCHbIX COeOUHEHULL. Juccoyuayus
KOMNIIEKCHBIX UoH08. Koncmanma necmotikocmu.

Paznen 9. O0mme cBoiicTBa MeTaiioB. CruraBbl

OmuocumenvHas pacnpocmpanesHocmy MeEMaulos 8 Npupooe U 8axcHeuuue uosl pyo.
OchosHble ~ MemoObl  NOAYYEHUs  MemAarloe  u3  pyo:  cUOpOMemannypeuyecKue,
nUpoMemaniypeudeckue u 31eKmpomemaiiypeuyecKue.

Ocobennocmu cmpoeHus u Qu3UUecKUx C80UCME MeMAaIIULecKux Mamepuaos.

Xumuueckue ceolicmea Memaiios. Bzaumooeticmeue memaiios ¢ HemMemauiiamu, 000U,
pacmeopamu KUCI0m u wenoyetl. Xumuyeckue c8oucmea oKCUoo8 u 2UOPOKCUO08 MEMAIO8.

3.4 TemaTHKa CEMHHAPCKUX/TPAKTHYECKUX U J1a00OPATOPHBIX 3aHATHIA



3.4.1. CeMuHapcKue/mpakTHIECKUE 3aHATHS

Tema 1. OcHOBHBIEC 3aKOHBI XUMHUU

Tema 2. CTpoeHue 37IeKTpOHHOM 0001049KH aToMa. [lepuonnueckuii 3akon J[.M.
Meunpeneena

Tewma 3. Xumnueckasi CBA3b U CTPOCHUE BEILIECTBA

Tema 4. Tepmoxumusi. OCHOBBI XMMHUUYECKON TEPMOIMHAMUKHU

Tema 5. Xumuueckass KHHETHKA U paBHoBecue. Karanus

Tema 6. PacTBOpBI. DJIEKTPOIUTHYECKAS TUCCOLUAIUS

Tema 7. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINU

Tema 8. KoMIuiekcHBIE COETUHEHUSA

Tema 9. OGuiue cBoiicTBa MeTasuioB. CruiaBbl

3.4.2. JIabopaTopHbI€ 3aHATHUS

Tema 1. OcHOBHBIE 3aKOHBI XUMUU

Jlabopamopnas paboma « OCHOBHbIE KIACCHI HEOPLAHUYECKUX BeUjeCTne)
Tema 4. Tepmoxumusi. OCHOBbI XUMHUYECKON TEPMOJAUHAMUKH
Jlabopamopnas paboma « Tennogvle d¢hghexmuvl Xumuueckux peaxyuiLy
Tema 5. Xumnueckasi KHHETHKA U paBHOBecue. Katanus

Jlabopamopnas paboma « Ckopocms xumuieckux peakyui. Xumuueckoe pasHogecuey
Tewma 6. PacTBOpBI. DAEKTPOAUTUYECKAS AUCCOIIUAIIS

Jlabopamopnas paboma « Peakyuu uoHH020 0OMEHA»

Jlabopamopuas paboma «I uopoaus coneily

Tema 7. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU

Jlabopamopnas paboma « nekmponuz»

Tema 8. KommnekcHble coelMHEHUs

Jlabopamopnas paboma «KomnnexcHvle coeOuneHusn»

3.5 TemaTnka KypcoOBBIX MPOEKTOB (KYPCOBBIX PadoT)
KypcoBble paboTbl HE IPEYCMOTPEHBI

4 Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecreYeHne

4.1 OcHoBHas JuTEpaTypa
1. OOmras xumus B 2 T. Yuebnuk/ H.JI.I'muuka - Mocksa: U3narensctBo FOpaiit, 2023.
2. Obmas xumus. YueOnuk /Koposun H.B. M.: Beicmras mrkona, 2008
3. O6mmas u Heoprannyeckas xumus. Yue6Huk/ Bopooses A.®., Kysnenos H.T.,
Husamze A.JO. Kn.1,2 — M.: Akanemknura, 2006.
4. Obmas xumus. Jlabopatopusrit npaktukyMm /H.M. bapanaeBa, A.Il. Anpuinaa - M:
Mockosckuii ITomurex, 2019.

4.2]lonoJIHUTEJIbHAS JIUTEpaTypa
1. Xumus. Yuebnoe nocodue/ bepexnontA.H., Pocun 1.B.,Tomununa JI.I. — M.:
Bricmmasg mkomna, 2005.
2. 3apaun u ynpaxseHus no oouieit xumun / I'muaka H.JI,,Epmakos A.N.— M.:
WuTHrpan-Ilpecc, 2009.

4.3 Dy1eKTPOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. https://online.mospolytech.ru/course/view.php?id=3149
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3) MarepuajbHO-TEXHHYECKOe o0ecreyeHue

O6mass w HeopraHudeckas

JlexunonHas ayauropus 11K

Crobl yLIe6HBIC CO CKaMbsMU,

[TaBna Kopuaruna, 1.22, ctp.
1

XUMHUS ayTuTOpHAs J0CKa,

510. 129626, r. MockBa, yiI. | nepenocHoi

[asna Kopuarnna, 1.22, ctp. MYJIbTUMEAUNHBIA KOMIUIEKC
(mpoekTop, HOYTOYK).

1 Pabouee MECTO
npenojaBarens: CTON, CTYIL,
TyMOO4YKa I  YCTaHOBKH
HOYTOYKA.

TaGopatopus kabeIpsI Jlaboparopus } obopymoBaHa
KOMIIBIOTEPHOMN u

«Xumbuotex» 11K 433. MYJIbTUMEIUNHON TEXHUKOM.

129626, r. MockBa, yiI. | TepmoMmerpsl;

CeKTpohOTOMETP Co;
BBITSDKHBIC mkagwl;
AJIEKTPOHHBIE TEXHUYECKHUE U
aHanuTU4yeckue Becbl; pH-
METPBI; aKBaIMCTUILISTOD;
KaJIOpUMETPUUYECKUE
YCTaHOBKH; MarHUTHBIE
MEIIAJIKH; MTPUOOPHI “DKCIEPT
001”. Ilpu  npoBeneHuun
71a00paTOPHBIX pabor
CTY/CHTHI UCTIOB3YIOT
CHELUANbHYI0  XUMHUYECKYIO
MOCYly: MEpHBIE IMIINH/PHI,
KOJIOBI, MPOOUPKH, CTaKaHBbI,
HEOOXOIMMBbIE PEAKTUBBI U
€MKOCTH JUIsI UX XpaHEHUs.
JlabGopaTopus ocHareHa
BBITSDKHBIMH ~ IIKadaMu  J171st

paboTsl c
KOHIIEHTPUPOBAHHBIMHU
KHCIIOTAMH, [IeTI0YaMH,
JypHOTIaXHYITUMH,

BPCAHBIMHU U JICTKOJICTYYHMHU
BCIICCTBAMMU.

6

MeTtoanyeckue peKOMeHAAUuu

6.1 MeTtoauuyeckne peKOMeHAANMH VIS PeNnoJaBaTe sl 10 OPraHu3aluu

00y4eHus

06}"—135[ CTYACHTOB JUCHUIIINHE «XI/IMI/ISI», npenoaaBaTeyib UMECT LECJIb PA3BUTh Y HUX
MNpaBUJIIbBHOC TMOHHMMAHUC CYHIHOCTH XHUMHYCCKUX SIBIICHHHI Ha OCHOBE COBPCMCHHBIX
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TEOPETUYECKUX TIOJIOKEHUN XUMHUHM, COOOIIUTH WM CBEICHHS O BAXKHEUIINX CBOMCTBAX
XUMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUMN, CIOCOO0B UX MOJIyUEHHUSI.

W3noxxeHne TEOpeTHYeCKOro W (HhaKTHUECKOTO MarepHhalia Kypca OCYIISCTBISCTCS Ha
nekuusx. [lapamiensHo ¢ JTEKIMOHHBIMU 3aHATHIMH IIPOBOJSTCS YCTHBIA ONPOC, TPOBEPOUYHbBIE
paboThI U J1a0OPATOPHBINA IPAKTUKYM.

OcHoBHOI (hOpMOI M3YUECHHS TUCIUTUIMHBI « XUMHS», KaK | OO0 IPYroi TUCIUTIITHHBI
B BBHICIIEM y4eOHOM 3aBEJICHUH, SIBISICTCS CaMOCTOSITENbHAs paboTa o0ydaromierocs, KoTopas
BKJIFOYAeT B ceOsl MpopabOTKy JIEKIIMOHHOIO MaTepuajia, YYCOHHMKOB M Y4eOHBIX ITOCOOWH,
BBITIOJTHEHHE JTA0OPATOPHBIX pabOT, MOATOTOBKY K CEMHHApaM M cliade dK3aMeHa WU 3adera. B
TOKE BpeMsl MpernojiaBaTeib OCYIIECTBISIET CUCTEMATHUYECKU KOHTPOJIb 32 CaMOCTOSTEIbHON
paboToli CTYIEHTOB MMyTEM IPOBEPKHU MOJATOTOBICHHOCTH CTYICHTOB K TAOOPATOPHBIM 3aHSATHSIM
U ceMHHapaM (MHIUBUIYaJIbHBIA ONpOC, MPOBEpKa JOMAIIHMX 3aJaHHi, TPOCMOTp 3amuceit
JICKIIUH, IPHEM Pe3yabTaTOB JTa00PAaTOPHBIX padoT, MPOBEICHUE MPOBEPOUHBIX PabOT, KOTOPHIC
IO CYILIECTBY SIBJISIFOTCS 3a4E€THBIMH).

6.2 MeTtoauueckue yKazaHus JJs 00y4alOUIUXCS 10 0CBOEHUIO
AUCHUTUTHHBI

W3noxeHne TEOPEeTHYECKOro M (aKTHUECKOTO MaTepuaja Kypca OCYHIECTBISETCS Ha
nekuusx. [lapaanenbHo ¢ JEKIUMOHHBIMU 3aHATUSAMU MPOBOJAATCS CEMUHApbl U J1a00paTOPHBIi
npakTukyM. OCHOBHOH (hopMoii n3ydeHns TucHUILIHHbI «O0Ias 1 HeOpraHudecKast XUMUs, Kak
U J1000H Npyrod NUCHMIUIMHBI B BBICIIEM Y4eOHOM 3aBE/ICHHUH, SIBJISETCS CaMOCTOSTENIbHAs
pabota o0yuaromerocs, KOTopasi BKIIO4YaeT B ceOsl:

- paboTy Haj JEKIIMOHHBIM MaTEePUAIIOM;

- paboTy HaJx pa3genaMud Kypca, MOJHOCTbIO WJIM YacTUYHO BBIHOCUMBIMU Ha
CaMOCTOSITEJIBHOE U3yUEHUE;

- paboTy IpH NOJATOTOBKE K IMPOBEPOUHBIM U J1a0OpaTOpHBIM padOTaM, BBINOJIHEHHE
JIOMAIIIHET 0 33/1aHusl.

I'maBHas 3aj7aya CTyZeHTa BO BpeMs JIEKIIUHU 3aKJIH0YaeTCs BO BHUMATEIbHOM CIIyIIaHUU
JIEKIIMU U 3alMCU €€ OCHOBHOT'O cojiepkaHusi. OCHOBHAs OIIMOKA OTAETIbHBIX CTYAEHTOB COCTOUT
B TOM, YTO OHU CTPEMSTCS IOCIOBHO 3aIlMCaTh BCE, UTO TOBOPUT JIEKTOP, U TO3TOMY YaCTO CIEIAT
HE 32 MBICJIbIO, @ 32 CJIOBOM, HE yJIaBJIMBasi CMbICJIA H3J1araeMoro Marepuaia. J{ns sanuceit aexuui
CJIeIyeT MOJIb30BaThCS OT/IEIbHON TETPaiblo. 3allMCh BECTH HA OAHON CTOPOHE TETPAIH, OCTABIISA
BTOPYIO CTOPOHY JJIsl BHECEHUSI COOTBETCTBYIOLIUX JONOTHEHUH.

Cremyer UMeTh B BHILY, YTO HE BCE BOIPOCH IPOTPAMMBI, OTHOCSIIIUECS K TOW MM HHOM
TeMe, O00s3aTeIbHO M3JAraloTcs Ha JeKkiuuu. HekoTopbsle W3 HHMX JOJDKHBI HM3y4aTbes
CaMOCTOSITENIbHO B TIpoliecce paboThl Haja JaHHOM Temoil. B sToM ciywae HeoOxoammo
3aKOHCIEKTHPOBATh PEKOMEHAYEMYIO JIEKTOpOM JuTepaTypy. IIpy KOHCIEKTUPOBAaHMU CTOMT
n30eratb JOCIOBHOTO MEPENHChIBAaHUS aBTOPCKOIO TEKCTa, CTapasiCh OTPa3uTh JIMIIL Hanbolee
Ba)XKHbIe MOMEHTHI. VCKiIOueHHs TOMyCKaloTCs UMb Ui (GOpMYTUPOBOK Hambosee BaKHBIX
3aKOHOMEPHOCTEMN.

ITpu moAroTOBKE K YCTHOMY ONPOCY U IMIPOBEPOUHOI paboTe HE0OX0AUMO:

a) BHUMATEJbHO, HECKOJIBKO pa3 MPOYMUTATh CBOM KOHCIEKT, COOTBETCTBYIOIINE pa3 ieibl
y4eOHUKOB U YUe€OHBIX TOCOOUH;

0) mpOCMOTPETh PEKOMEHAAIINHU IO BBIIOJIHEHUIO YIIPaXKHEHUH;

B) NHCBMEHHO OTBETUTh HA TEOPETUYECKHUE BOMPOCHI W BBINOJHUTH YIPAKHEHUSI
JIOMAIITHETO 33JaHKsl B COOTBETCTBUU CO CBOMM BapHaHTOM.

IIpu moxaroroBke K J1aGOpaTOpHBIM paboTaM cjelyeT BHUMATEIbHO O3HAKOMHUTHCS C
TEOPETUYECKUM BBEACHHEM K paboTe M METOAMKOM BBINOJHEHUS 3KcnepuMeHTa. Kpartkoe
TEOPETUYECKOE BBEICHUE U PE3YNIbTAThl paOOTHI 3aMTUCHIBAIOT B TaOOPATOPHBIH KypHAJ.
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B kagecTtBe 1a00paTOpHOTO KypHaIa UCHOIb3YETCs 00Ias TETPaIb C

3aMI0JTHEHHBIM THUTYJIBHBIM JTHCTOM.

JIaGopaTopHBIii KypHaI ABISETCS €AMHCTBEHHBIM JOKYMEHTOM O

NPOBEJCHUU OJKCIIEpUMEHTa. BecTw 3amucu Ha 4YepHOBUKAX HE CIeayeT. YpaBHEHUS
peaKImii JOJDKHBI ObITh YETKO 3aIMCaHbl, TAK KaK HEOpEe)KHasl 3aITUCh MOKET BBI3BATh OLIMOKY.

Ortyer o pe3ynbTaTtax padoThl 0QOPMIISIOT IO CXEME MPHIIOKEHHON K OIMMCAHUIO KaXKIOMH
71a00paTOpHOIl pabOTHI: KPAaTKOE TEOPETUUECKOE BBEICHUE, IIPOBEICHHE ONBITOB (HOMEp OIIbITA,
€ro Ha3BaHWE YypPaBHEHHs DPEaKIMii), OTBETHI Ha BOIPOCHI M BBIBOABI IO pabore. Kaxmas
nabopaTopHasi paboTa 10 3aBEPUICHUIO SIKCIIEPUMEHTA U 0(OPMIICHHS JO0JDKHA OBITh 3aIlIMIICHA
¥ TTOJIHMCAHAa y TPETo1aBaTeIs.

7 DoH/1 OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OIleHUBAHMSI Pe3yJbTATOB 00yUYeHUs

[IpomexyTouHas arrectanus oOydaroumxcs B ¢GopMe 3K3aMeHa MPOBOIUTCS IO
pe3yabTaTaM BBIOJHEHHUS BCEX BHJOB YUeOHOH paboThI, MPEIyCMOTPEHHBIX YUEOHBIM TIAHOM
M0 JAaHHOW TUCHUIUIMHE (MOIYIIO), MPU 3TOM YUUTHIBAIOTCS PE3YNbTAThl TEKYIIEro KOHTPOIS
yCcIieBaeMOCTH B TeueHue cemecTpa. OLEHKAa CTENEHU JOCTHXKEHHUS O00ydaroluMucs
IUTAHUPYEMBIX Pe3yJIbTaTOB 00yUeHUs M0 AUCHUILIMHE (MOAYIIO) MPOBOIUTCS MpernogaBaTeneM,
BEJYLUIUM 3aHATUS [0 JUCUUIUIMHE (MOJYJII0) METOJOM J3KCIepTHOM oueHku. Ilo mroram
MPOMEXKYTOUHOM aTTecTallu MO AMCUUIUIMHE (MOMIYIIO) BBICTABISETCS OICHKA «OTIMYHOY,
«XOPOIIO», «YIOBIECTBOPUTEILHOY» UIIH «HEYIOBICTBOPUTEIHLHOY.,

K mpomexxyTouHo# aTTecTaluy 10MyCKaTCs TOIBKO CTYACHTHI, BBIMOJIHUBILINE BCE BUIbI
y4aeOHOM paboThI, IPENYCMOTPEHHBIE paboyeit MporpaMMoi MO AUCIUIUTMHE « XUMUs» (TIPOILIH
MPOMEXKYTOUHBIM KOHTPOJb: MPOBEPOYHBbIE pPAOOTHl HAMHMCAHBI HAa OIEHKY HE HUXKE
«YJIOBJIETBOPUTEILHOY, BBIMIOJIHWIN U CIIAJIN BCe JabopaTopHbIe paboThI)

7.2 lllkania 1 KpUTEPHH OLICHUBAHMS Pe3YJbTATOB 00yUeHus!

[Ixana oueHNBaHUA Onucanue

BeimonHensl Bce BBl y4eOHOH paboThl, NpEeayCMOTPEHHbIE
yueOHbIM T1aHOM. CTYJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUIH,
YMEHMH, HaBBIKOB IPUBEACHHBIM B Ta0iIMIax IoOKa3aTesneH,
onepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMHU, HaBbIKaMH,
Orairitio MPUMEHSIET UX B CUTYyallUsIX MOBBIIMIEHHON ciiokHOCTH. [Ipu 3Tom
MOTYT OBITH JONYIIEHbl HE3HAYUTENIbHbIE OIINOKH, HETOYHOCTH,
3aTPYJHEHMS IIPH AaHAIMTUYECKUX ONEpalUsaX, IIEPEHOCE 3HAaHUHN U

yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYaAllUU.

BrimonHeHs! Bce BBl yueOHON paboThl, MPEeAYCMOTPEHHBIE
yueOHBIM M1aHOM. CTYJIEHT IEMOHCTPUPYET YaCTUUHOE
COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB IIPUBEJCHHBIM B
Xopowo TabIUIax MoKa3aTenel, onepupyer NpuoOpeTeHHBIMHU 3HAHUSAMU,
HO JIOMYCKAIOTCSl HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH MIPU
AQHAIUTUYECKUX ONEPALIUAX, 3aTPYIHAETCS IIPU NIEPEHOCE YMEHUI
Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.
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Y10BJ1I€TBOPUTEIBHO

BrimonHeHs! Bce BUABI yUeOHOU PabOThI, MPEAYCMOTPEHHBIC
y4eOHbIM T1aHOM. CTYJIEHT JEMOHCTPUPYET HETOIHOE
COOTBCTCTBUC 3H21HHI>1, YMCHHﬁ, HAaBbIKOB IMPUBCACHHLIM B
Ta0JIMIaxX MoKaszaresei, onepupyer NpuoOPETCHHBIMU 3HAHUSIMH,
JIOTTYCKal0TCS 3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH IIPU
AHAIUTUYECKUX ONEPALIUAX, UCIIBITHIBAET 3HAUUTEIbHBIC
3aTpyIHSAETCS MPU MPUMEHEHUU HaBBIKOB B HOBBIX CUTYaIUSIX

HeynoBjaeTBopuTEJIBbHO

HOBBIC CUTYalllH.

He BemonHen oguH wuiaum  Oonee BUIOB Y4eOHOW pabOTHI,
MPEIYCMOTPEHHBIX y4eOHBIM IIaHOM. CTYIEHT JIEMOHCTPHPYET
HEIOJHOE COOTBETCTBUE 3HAHUN, YMECHHUH, HABBIKOB ITPHUBEICHHBIM
B TaOJUIAX MOKa3aTesei, JOMYCKAITCS 3HAYUTEIbHBIC OLIHOKH,
MPOSIBIIICTCS. OTCYTCTBUE 3HAHWH, yYMEHWW, HABBIKOB IO PSIy
MOKA3aTeNe, CTYJASHT WCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJIHCHHUS
IPH OTIEPUPOBAHUY 3HAHUSAMHU U YMEHUSMHU IPU HUX MEPEHOCE Ha

7.3 OnleHOYHBIE CPeACTBA

7.3.1 Texkymuii KOHTPOJIb
[lepedyeHb OLICHOYHBIX CPEACTB MO TUCHUTITUHE: «XHAMHUSI

HaumenoBanue IIpencrasienue
Ne | ouenounoro Kparkas xapakTepucTHKA OLIEHOYHOI0 cpecTBA OLICHOYHOI0
0C CpeAcTBa cpenctBa B ®OC
CpencTBO KOHTPOJIS, OpraHU30BaHHOE KaK
o crienManbHas 0ecesia me1arornyeckoro paboOTHUKA C
VYeTHbII onpoc N Bormpocsl o
00y4aroImuMcs Ha TeMbI, CBA3aHHBIE C U3y4aeMOi
1 | CobecenoBanue . TeMam/paszzienam
JAUCHUIIIIMHON, U paCCYUTAHHOC HA BBIACHCHHC
(yo) JUCITUITIINHBI

o0BbeMa 3HaHUI 00yJaroIIerocs Mo OnpeIeIeHHOMY
pasneny, TeMe, mpobiaemMe u T.11.
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HaumenoBanue IIpencrasienue
Ne | onenounoro Kpartkasi xapakTepucTHKA OLIEHOYHOI'0 CPeACTBA OLICHOYHOI'0
0C cpeacrsa cpeacrsa B ®OC

Paznuyuarot 3agauum v 3a1aHus:

a) pEeNpOAYKTUBHOIO YPOBHSI, MTO3BOJISIOLINE
OIICHUBATh U JIMATHOCTUPOBATH 3HAHUE
(haKTHYECKOTO MaTepHalia (6a30BBIC
MOHSATHSI, aITOPUTMEI, (DAKTHI) U YMEHHE NMPABUIHHO
MCIOJIb30BaTh CHEIHAIbHbIE TEPMHUHBI U MOHSATUS,
y3HaBaHUE OOBEKTOB U3YUYCHHS B paMKax
OTIPEIeNIEHHOTO pa3/ieNa JUCIUILTNHBL,

Pa3zHoypoBHEBbBIE
3a71a91 1 0) PEKOHCTPYKTHBHOTO YPOBHS, TIO3BOJISIOIIUE Kommiekt
3a1aHAS OIICHUBATh U TUATrHOCTUPOBATH YMCHUS Pa3HOYPOBHEBBIX
(P33) CUHTE3UPOBATh, AHAITM3UPOBATH, 00001aTh 3a1a4 ¥ 3aJ0aHnui

(haKTHYECKUI ¥ TEOPETUYCCKUI MaTepHrall ¢
(hopMyIIMpOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTAHOBJICHHEM TPUYHHHO- CIICJCTBEHHBIX CBS3CH;
CpencTBo KOHTPOJISI, OPTaHM30BAaHHOE KaK
crienuanbpHas Oeceia me1arornyeckoro paboTHUKA
¢ 00y4YaroIMMCs Ha TEMBI, CBSI3aHHBIE C
U3y4aeMOl TUCIUILTUHOMN, U PACCUMTAHHOE Ha
BBISICHEHHE 00beMa 3HaHUI 00ydJaronierocs no

7.3.2 IlpomexxyTodHasi aTTeCTaIus
IIpumepsl BopocoB A5 codece0BaHUs

Paszpen 1. O0mas xumus

1) OcHOBHBIE TOHATUS M 3aKOHBI XUMHHM («3aKOH COXpAaHEHUs Macchl», «3aKOH
MIOCTOSTHCTBA COCTaBa», «3aKOH 3KBUBAJIEHTOB», «3akoH ABorajapoy, «lleproanueckuil 30Kk0H
.. MenneneeBay).

2) OcHOBHBIE KJIacChl HEOPTAaHUYECKUX BeIecTB. VX mosyueHue u cBOMCTBA.

3) Pemenue 3amau (cTeXnoMeTpUUYECKHE PacyeThl 110 YpaBHEHUs peaKIiyii).

4) Ctpoenne atomMa (KBaHTOBbIE YHCIIA, JHEPreTHYECKHE YPOBHH U MOJYPOBHH,
pacripesieieHie 3JIEKTPOHOB B MHOTOAJIEKTPOHHBIX aTOMaX, 3JEKTPOHHbIE (GOpPMYNIbl U
rpadgudeckoe N300pakeHue pacipeneeHus dJIEKTPOHOB).

5) Xwumwnueckas cBsi3b («MeTON BallGHTHBIX CBsi3ei», «MeTol MOJEKYISIPHBIX
opOuTaneiy, TUIbl XMMUUYECKUX CBSI3€, NX CBOICTBA).

6) OCHOBBI TEpPMOJUHAMHUKH (OCHOBHBIE TOHSTHSA, TEIUIOBbIE 3(P(PEKTh XUMHUYECKUX
peakuuii, «3akoH ['eccay, penienue 3amgayq).

7) Xummnueckass KuHeTHKa ((aKkToOpbl, BIHUSIOIIME HA CKOPOCTh TOMOTI€HHBIX U
TETEPOreHHBIX PEAKIMM, PELIEHUE 3a/1a4).

8) Xwumuueckoe paBHOBecHue (0OpaTtuMmble W HeoOpaTumble peakuuu, «[Ipunnun Jle-
[TaTenbe», cMelIeHne paBHOBECHS, peIlIEHHE 3a/1a4).

9) PactBopsl (Teopwsi pacTBOPOB, CIOCOOBI BBIPAKEHUS KOHIICEHTpAIMd pacTBOPOB,
pacyeTsl P MPUTOTOBJIEHUH PACTBOPOB).

10) DOnexTponuTHyeckas Auccoruanus (KOJUYECTBEHHbIE XapaKTEPUCTUKH, TEOpHUs
CHJIBHBIX U CJIa0BIX JIEKTPOJIUTOB, Bhiuncienue pH B pacTBopax).

11) OxucnuTenbHO-BOCCTAHOBUTENIbHbBIE PEAKIINU. DIEKTPOXUMHUECKHUE MTPOLECCHI.

12) KommuiekcHble coequHeHns: (OCHOBHBIE MOHSTHSA, HIEKTPOJIUTHYECKAs AUCCOLIUAIIS
pPacTBOPOB KOMITJIEKCHBIX COETUHEHH, KOJTMUECTBEHHbIE XapaKTEPUCTUKH).

IIpuMepsI pa3HOYPOBHEBBIX 32/1a4 M 3a/1aHUIL:

Pazgea 1. O0mas xumust
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3aoanue Ne 1

1. I'maBHOe KBaHTOBOE uMCIO. YTO OHO XapakTepus3yeT, Kakue 3HAuYeHHUs MPUHUMAET?
OHepreTuyeckuil ypoBeHb.

2. Pacnipenenute DAEKTPOHBI MO YETHIPEM KBAHTOBBIM UKCJIAM B AJIEKTPOHHOU 000JI0YKe
atoma (ocdopa (rpapuyeckoe nzodpaxenue). CoctaBbTe >IEKTPOHHYIO (popmyny. B kakoi
YPOBEHb, U B KaKOH MOypOBEHB MOCTYIAET MOCIECTHUN IEKTPOH? YKaXKUTE TUI dJIEMeHTa (S-,
p-, d-). I'te pacmosi0KeHbl 3JIEMEHThBI 3TOT0 TUIIA Meproandeckoi cucteme? CKOIBKO UX BCEro?

3. Kakue opOutanu, B3aUMOJICHCTBYIOIIMX AaTOMOB, Yy4YacCTBYIOT B 00pa3oBaHUU
xumuueckux cBsseil B Mosekyie Boabl (H20)? CocraBbTe cxemy nepekpbIBaHMsI BaJEHTHBIX
opOuTasiell B 3TOI MOJIEKYyJe U yKaXUTe ee reoMerpuueckyto popmy. byner nu sta monexyna
HOJIIPHOM ?

4. HanummTte ypaBHEHHs] peakiui, C MOMOUIbI0 KOTOPBIX MOHO OCYILIECTBUTH
CIIeyIOIIe MPEBpAIICHUs: KAIbUMH —> OKCHJ KalbLiug —> TUAPOKCU] Kallbliusig —> KapOoHAT
KaJIBIUsT —> TUAPOKApOOHAT KATBIIUS

3aoanue Ne 2

1. Kak 3aBUCHUT CKOPOCTh TOMOT€HHON XMMHYECKOM peaKIuu OT TeMIIepaTyphl U ouemMy?

2. Bzaumoneiicteue CO ¢ Clo uzet mo ypaBHEHHIO:

COq) + Clyy 5 COClyy. Konnenrparuu [COJw = 0,3 mons/in u [Clo]u = 0,2 moas/n. Kak
U BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKlMy 4yepe3  HEKOTOPBI MHTEpBall BpEMEHH, KOTaa
KOHIIGHTpaLus XJI0pa yMeHbImutes 10 0,1 Mmons/n?

3. B 3akpbITOM cocyzie MPOTEeKaeT peaKius:

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

Omnpenenure KOHCTAaHTY pPaBHOBECHUS 3TOM peakIMH MPH HEKOTOPOM MOCTOSTHHOU
TEeMIIepaType, eClId HadalbHbIC KOHIICHTpAIUU BeliecTB paBHbl (Mogb/i1): [NO] = 0,08; [O2] =
0,06, a kK MOMEHTY YCTaHOBJICHUsI paBHOBecHs B cMmecH ocTanoch 20% OT mepBOHAYAIBLHOIO
kosmmgectBa NOp.

4. Chopmynupyiite 3akoH ['ecca. Onpenenurte cTaHIapTHYIO SHTANBIHIO 00pa30BaHUs
docdara Kamplus MO YpaBHEHUIO:

3Ca0) + P20s = Caz(PO4)2, ecin

AH 5, (o, = —635.5 kJLk/morb,

AHEGp.(Psos(k)) =-1492 x]I/mMonb,
AHS | =-739 kJlx/Mob.
3aoanue Ne 3

1. Kakme uOHHO-OOMEHHbIE peakuuu UAYT A0 KoHua? IlpuBeaute mpUMEpPHI
COOTBETCTBYIOLIUX PEAKIIUH.
2. Kakue u3 mpuBeieHHBIX BemecTB mojsepratorcs ruaponusy: NaNOs, K2SOs, CaCly,
Cu(NOz3)2? Hanmmre ypaBHEHHUS peakiiii B HOHHO-MOJICKYJISIPHOW M KPaTKOi HOHHOHM (opMe.
3. CocraBbTe 5SIEKTPOHHBI OalaHC W paccTaBbTe KOIPQHUIMEHTH B CIEAYIOMIUX
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIIHSX:
K>S + KoCr207 + HaSO4 — S + Cra(S04)3 + KoSO4 + H20;
Mg + HNO3z — Mg(NO3)2 + N2O + H20.
4. CocTaBbTe CXEMY 2JIEKTPOJIM3a PACTBOpA XJIOPHUIA KAJIUs U pacTBopa cyibdara Menu Ha
WHEPTHBIX IEKTPOIAX.
5. Onpenenute 00bem okcuaa cepsl (1V) (H.y.), KOTOpbIit MOKHO TOTy4uTh U3 200 M1 16%
-Horo (Mo Macce) pacTBopa cymbdHTa Kamus (IUIOTHOCTH pacTtBopa 1,14 r/em®) mpm
B3aMMO/ICHICTBUHU €T0 ¢ CEpHON KMCIOTOM MPU HarpeBaHUU.
IIpumeps! TecTOB
Pazpnen 1. O0mas xumus
1. N2O oTHOCHTCS K KJTacCy HEOPraHUUYECKUX BEIIECTB
A) CclI0’)KHOE BEIIECTBO, COICO0pa3yIOIuil, OCHOBHOW OKCH]I
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B) cnoxHoe BemecTBo, coneoOpa3yromInii, KUCIOTHBIN OKCH]T

C) croxHOE BEILIeCTBO, HECOIC00PA3YIOIIUIT OKCH/T

2. ATOM 2JIEMEHTA . . . IMeeT IeKTPOoHHYI0 hopmyny: 1s22522p83s23p83d°4s2

A) K

B) Ca

C) Mn

3. B mepuoge paauyc atoma . . .

A) yBen4YHMBaeTCs

B) ymensmaercs

C) He uzmeHsieTcs

4. T'eomerpuueckas Gopma mosekynbl BCls? OueHnnuTe NoaspHOCTh CBSA3EH U MOJIIPHOCTD
MOJICKYJIBI B IIEJIOM. ..

A) IlupaMuanbHas, CBSA3M MOJSIPHBIE, MOJIEKYJIA HEMOJIIpHA

B) PaBHOCTOpOHHMIT TPEYTOJIBHUK, CBS3U MOJISIPHBIC, MOJIEKYJIIa TOJISpHA

C) IupamugansHasi, CBS3H MOJSIPHBIE, MOJIEKYJIa MOJISIPHA

D) PaBHOCTOpOHHUI TPEYroJIbHUK, CBSI3U MOJISPHBIE, MOJIEKYJIa HETIOJISIpHA

5. Jlucconmanust KOMIUIEKCHBIX COSTMHEHUH Ha BHEIIHIO U BHYTPEHHIOIO CEpHI . . .

A) miporiecc HeOOPaTHUMBIHA

B) mpouecc o6parumblit

C) npornecc HeoOpaTUMBIN, CTYIIEHYATHIH

6. Hutpar terpaammuakarmenu (1) — Ha3BaHME KOMIJIEKCHOTO COSMHEHMUS . . .

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

B) NH4[Cu(NOs3)4]

C) [Cu(NH3)4](NO3)

7. Tlpu noBbeimeHnn AaBieHus paBHoBecue B cucteme: SO2(r) +NO2(r) «» 2SO03(r) +
NO(r); AH < 0 cmectutcs

A) —

B)

C) e cmecTutcs

8. Peakuusa B3aumopeiicteus H3POs4 + KOH . . ., ykaxure cymmy ko3¢hdULINEHTOB B
MOJIEKYJISIPHO-HOHHOM YpaBHEHHH PEAKIIMU; YPaBHEHUE PEaKUK B TPEX BUJAX MPEJOCTABUTD:

A) peakuust HOHHOro oOMeHa ¢ 00pa3oBaHUEM rasa, y, = 16

B) peakuus nonHoro oOMeHa ¢ o6pazoBaHueM ocajka, y. = 17

C) peakuust HOHHOTO 0OMEHa C 00pa30BaHUEM CIIA00TO ICKTPOIHTA, Y = 17

9. pH pactBopa paseH 9, KoHIleHTpanuu HOHOB Bogopoaa [H*] u ruapokcuna [OH'] paBHBI.

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

B) [H*] = 10°; [OH] =10

C) [H*] =107 [OH]=10°

10. Ponp mepokcuaa Bogopoaa B peakiuu: KI + H2O02 + HoSOs — 12 + H20 + KoSOg,
COCTaBbTE€ OajaHC M YKaXKHUTE cymMMmy Kod(hGduimeHToB. bamaHc W ypaBHEHHE peaKIuu
peOCTaBUTh

A) oxucnurens, Y. = 8

B) okucnuTens u BOCCTaHOBUTEND, ¥, = 10

C) BoccTranoBuUTEND, ). = 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: HNO3, HNO,, KCI, Al(OH)3, Ba(OH)2, H2O cnaObiMu 3jeKTpOIUTaMU
SIBIISTFOTCSI . ..

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. Ykaxure cTereH! OKUCIICHUS aTOMOB BCEX 3JIEMEHTOB B MoJiekyiie: HaP2O7

A)H—(+1); P—(+6); O —(-2)

B)H-(+1); P—(+5); O — (-2)

C)H—-(+1); P-(+7); O—(-2)

16. 3agaua. Onpenenute TemnoBoii apdext AH® peakuum cropanms 2,4 T Maruus B
quokcuae yriaepoaa mno ypaBHeHuto: 2Mg(tB.) + CO2(r) = 2MgO(tB.) + C(1B.), eciu
AH(06p.)MgO(TB.) = - 602,2 xIx/Momb, AH(06p.)CO2(r) = -393,5 k/Ik/Monb. OTBET OKPYTIUT
1o coteix 00,00; perreHue 3a1a4u TPEIOCTABUTD.



