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1. I_[e.)'ll/l, 3a/lavi U IVNIAHUPYEMBIC PE3yJabTaTbl Oﬁy‘leHI/Iﬂ o TMCIOMIIJIMHE

ILlenv oucyunnunvl cocmoum 6 GopMupo8aHuL u pazsumul y 00Y4auwuxcs TUYHOCHHBIX U
npoGecCUOHAbHBIX Kauyecms, No360Js10Wux obecneyums gvinoinenue mpebogsanuti ®IOC BO c
yuemom 0cobeHHOoCmel HAY4YHO-00pa308amenvHol WKOAbl YHueepcumema U aKMyaabHbIX
nompebnocmetl polHka mpyoda 8 Kaopax ¢ 8bICUUM 00PA308aHUEM 8 COOMBEMCMEUL C HANPABIeHUeM
N0020MOBKU:

CHOCOOHOCMU NpUMeHAmb 0a308ble 3HAHUA 6 001acmuU XUMUU 8 NPOPeCcCUOHATLHOU
OoesimenbHOCmU, CHOCOOHOCMU NPUMEHSAMb 3HAHUSL O NPUPOOe U CEOUCMBAX NPOCMbBIX U CLONCHBIX
gewecms, a makdce 0 Memooax ux NOJAY4eHus U ucciedo8anusi 01s Haubonee 3¢pdexmusrnoco
UCNONIL306AHUSL 8 MEXHUKE, YMEeHUEe NPUMEHSMb OCHOBHble XUMUYECKUe 3aKOHbl, 3aKOHOMEPHOCIU
NPOMeEKAHUSL XUMUYECKUX Pearkyuil OJisl peuleHuss KOHKPEemublX MeXHU4ecKux 3a0ay.

K ocnoenvim 3a0auam oceoenus oucyuniunvl « O0was u HeOpeaHuuecKas Xumusy ciedyem
omuecmu:

- YeleHanpaegienHoe npumerenue 6a308blx 3HAHUL 8 00ACmU XUMUU 8 NPODECCUOHATLHOU
oesamenbHOCmu;

- U3yueHue u passumue NPaKmuieckux HAa8blk08 No 80NPOCAM, CE3AHHbIM C NPUMEHeHUeM
OCHOBHBIX XUMUUECKUX 3AKOHO8, 3AKOHOMEPHOCMEl NPOMEKAHUS XUMUYECKUX Peakyull u ymeHue
NPUMEHAMb NOJLYYeHHble SHAHUS NPU DIKCIILYAMayul U ynpasieHuu Kayecmeom OUOmexHoa02ULecKux
npoU3800CM8 U MEXHOI02UU NOJYHEeHUsl, UCCIe008aHUs U NPUMEHEHUsT OUOI02UYeCKU AKMUBHBIX
seulecms.

Ilnanupyemoie pesynomamol 00yueHUs 3aKTIOUAIOMCA GOPMUPOBAHUL Y 00yUaAOWe20cs
CNOCOOHOCMU K U3BVHEHUIO, AHAIU3Y, UCNOIb308AHUI0 OUOLOSUYECKUX O00BbEeKmos U Npoyeccos,
OCHOBbIBASACH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCEl MAMeMAmu4ecKux, Qu3uieckux, Xumuueckux
U OUONOSUHECKUX HAYK U UX 83AUMOCBI3SX.

OOyuenne mno pguctuminHe «OOIas W HEOpraHWYecKash XUMHs» HalpaBJICHO Ha
¢bopmupoBaHue Yy 00y4aromuXCs CISAYIONMX KOMITETEHIIUMI:

Koa u HauMeHOBaHHE KOMIETEHIMii NHaukaTopsl 10CTHKEHUS
KOMIMETEeHI[HH

OIIK-1. CnocoGen n3yudats, ananuzuposatb, | MOIIK-1.1. 3HaeT 3aKOHBI U 3aKOHOMEPHOCTH
UCII0JIb30BATh OMOTIOTNYECKUE OOBEKTHI U MaTeMaTH4YeCKuX, PU3NIECKUX, XHMHIECKUX
IIpOoIEeCChl, OCHOBLIBASICh HA 3aKOHAX U 1 OMOJIOTHYECKUAX HayK U UX B3aHMOCBS3HU
3aKOHOMCPHOCTAX MaTCMATHICCKUX, NOIIK-1.2. CriocobeH u3y4yaTh U aHAIU3H-
(bU3HYECKUX, XUMHUYECKHUX U OUOIIOTHYECKUX poBath GHOJOTrHYECKHE OOBEKTHI U MPO-
HAyK ¥ UX B3aUMOCBSI3SIX 11eCChI

HOIIK -1.3. Bianeer HaBBIKAMHU HCIIOJIB30-
BaHUs B MIPO(heCCHOHALHOM IEeATETbHOCTH
OMOJIOTMYECKUX OOBEKTOB U MPOIIECCOB

OIIK-7. Cioco6eH mpoBOAUTH NOIIK-7.1. 3naet 6a30Bble MATEMAaTUYECKHE,
HKCIIEPUMEHTAIbHBIE UCCIICAOBAHUS U ¢busnueckue, PU3NKO-XUMUYECKHUE,
UCTIBITAHUS TIO 33JJAHHOM METOJIHKE, XMUMUYECKHEe, OMOJIOTHYECKHUE,

HaOJIOACHUS ¥ U3MEPEHHUs, 00pabaThiBaTh U | MUKPOOMOJIOTHUECKUE METOIBI,
MHTEPIPETHPOBATH IKCIIEPUMEHTAIbHBIC IpUMEHSeMbIe B OMOTEXHOIOTHH

JTAHHbIE, IPUMEHSS MATEMAaTHYECKHUE, HMOIIK-7.2. Bnageer 0OCHOBHBIMHA METOJAMU
¢dusnueckue, PU3NKO-XUMUYECKHUE, HKCIEPUMEHTAIbHBIX UCCIETOBAaHUN U
XMUMUYECKHEe, OMOJIOTHYECKHUE, UCTIBITAaHUN B OMOTEXHOJIOTUU
MHUKPOOHOJIOTUYECKHE METOBI NOIIK-7.3. I'0oTOB 110 3a1aHHON METOAMKE

MIPOBOJIUTH SKCIIEPUMEHTAIILHBIE
MCCIICZIOBAHMSI U UCTIBITAHUS, HAOIIOICHHS U
u3MepeHusi, 00pabaTeIBaTh U
MHTEPIPETHPOBATH IKCIIEPUMEHTAIbHBIC
JAHHBIE




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JuctuminHa OTHOCUTCS K 00s13aTenbHoM yacTu 610ka b1 «/{uctummmaet (Mmoxymu)» b1.1.16.

«MareMaTH4eCKHEe ¥ €CTeCTBEHHO-HAay4YHbIE JHUCHUIUIMHBD) OCHOBHOW  00pa3oBaTenbHON
nporpaMMbl OakaiaBpHuara.

«OGma;{ U HCOPraHU4YCCKasA XUMUI» B3aUMOCBA3aHa JIOTUYCCKHU, COACPIKATCIIBHO U

METOJIMYECKH CO CIEAYIOIUMHU JUCIMIIIMHAMU U ntpakTukamu OOIT:

— u3nyUecKas XuMus;

— aHAIMTHYECKAask XUMHS ¥ (PU3NKO-XMMHUYECKIE METO/IbI aHAJIH3a;
— OpraHu4ecKasi XMMusi;

— OMOXUMHMUSL;

— KOJUTOUIHAS] XUMHSI.

3. CtpykTypa U coaepkaHue TUCHMUIIINHBI
OO61mas TpyJ0eMKOCTh JUCIUILIINHBI COCTaBIsET 6 3aueTHBIX(€) enuHull(bl) (216 gacoB).

3.1 Buabl yueOHOI padoThl M TPYA0EMKOCTH
(mo popmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne Bua yue6Hoii paGoTbr KosauvecTBO CemecTpsl
n/n 4acoB 1 2
1 | AyautopHble 3aHATHSA 152 80 72
B ToM uucne:
1.1 | Jlexuuun 52 34 18
1.2 | CemuHapCcKue/MPaKTUUYECKUE 3aHATHS 16 16 0
1.3 | JJabopaTopHbIe 3aHATHS 84 30 54
2 | CamocTosiTeqbHasi padoTa 64 32 32
B ToM uucne:
2.1 | peuieHue pacueTHBIX 3a4a4 IO BapUaHTaM 16 16
2.2 | HOArOTOBKA K JIA0OPaTOPHBIM padoTam 16 16
3 | IlpomeskyTouHasi aTTecTAIUS
DK3aMeH + +
Hroro 216 112 104




3.2 TemaTu4yeckuii IJIAH U3y4YeHUS AUCHUNINHBI
(mo popmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

TpyaoemMkocThb, yac
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Pa3znen 1. O0mas xumus
1.1 | Tema 1. OcHOBHBIE 3aKOHBI XUMHH 14 4 2 4 4
Tema 2. CTpoeHHE 21EKTPOHHON 8 4 2 2
o6omnouku aroma. [lepuoanaeckuit
3akoH J[.M. MeneneeBa
Tema 3. Xumuueckas cBA3b U CTPOCHUE 8 4 2 2
BELIECTBA
Tema 4. Tepmoxumusi. OCHOBBI 11 2 1 4 4
XUMUYECKON TEPMOIMHAMUKHI
Tema 5. Xumuueckass KHHETUKA U 14 4 2 4 4
paBHoBecue. Karanus
Tema 6. PactBopsl. DnekTponuruyeckas | 26 6 4 10 6
Jauccouuanus
Tema 7. OKuCIUTENBHO- 13 4 1 4 4
BOCCTAHOBUTEJIbHBIE PEAKIIMH
Tewma 8. KommiekcHble coeiuHeHust 13 4 1 4 4
Tema 9. OOme cBOWCTBA METAIIIOB. 5 2 1 2
CrnuiaBbl
2 Pasnen 2. Heopranuyeckasi Xumust
Tema.l. Xumus s — anementoB (1A, IIA 10 2 4 4
TPYIIIIbI)
Tema 2. Xumus p- anemenrtos (I1IA, 47 8 25 14
IVA, VA, VIA, VIIA, VIIIA rpynmnsi)
Tema 3. Xumus d — sanemenros (IB, 1IB, 47 8 25 14
IVB, VIB, VIIB, VIIIB rpymrms)
Hroro | 216 52 16 84 64

3.3 Conepxkanue TUCHHUILINHBI

Pazgen 1. O6mast xumus

Tema 1. OcHOBHBIE 3aKOHBI XUMHUH

3nauenue u 3adauu xypca xumuu. Ponv npocmuvix u croochvix eeujecms 6 Ovbimy u
cospemeHHol mexnuke. Kpumepuu oyenku u 8vlbopa eeujecme 015 KOHKpemuvix yeneu. Pabomol
Ome4eCmeeHHbIX U COBPEMEHHbIX YUEeHbIX 6 obaacmu Xumuu. Xumus, KAK HAYKA, U3Y4AOwast
Ce0UCMEa 8eujecms 6 C653U C UX COCIMasoM U CIMpOoeHUeM.




3axon coxpanenuss mamepuu, 3aKOH NHOCMOAHCMBA COCMABA, 3AKOH dKeueanenmos. I azoguvle
3akoHbl. 3akon Aeozcadpo, HYucio Asoeadpo, Eounuysl usmepenus amomuvix u MOIEKYIAPHBIX MACC.
IIpumenenue ocHOBHBIX 3aKOHOB XUMUU K KOIUYECNBEHHBIM PACYemaM o YPAGHEHUIM PeaKyuu.

OcHo@Hble KNAcCbl HeOp2aHu4ecKux COeOUHEeHUl. OKCUObl, OCHOBAHUS, KUCIOMbL U COJU.
Ocho6bl  HOMEHKIAmypbl XUMUYeCKUX coeouHenul. Hexomopvie Mmemoowvt ux noayuenus,
0COOEHHOCU XUMUYECKUX CBOUCNS.

Tema 2. Ctpoenue 31eKTpoHHOI 000104KH aTroma. [lepuoanyeckuii 3akon [I.M. Menneneea

Cmpoenue amoma no bopy. Kopnyckynapho-eonnosvie ceoiicmea mamepuu. YpasHnenue
IInanka. lpunyun neonpedenennocmu. Ypaenenue Lllpedunzepa u 6onnosvie pyHKyuu 31eKmpoHOs.

Keanmoevie uucna. Inaenoe xeammosoe uucno. IHepzemuyeckue yposHu. OcHosHoe u
8030)oc0ennoe cocmosiHue amoma. Opoumanvroe K8AHMOoO8oe Yucio. IHepeemuiecKue nooypoGHU.
Dopma amomuwix opoumaneu. Maznumnoe keanmosoe yucio. Amomusie opoumanu. Opuenmayusi
amomHuix opoumanei 8 npocmpancmee. Cnun snexkmpona. CnuHo8oe K8aHmMogoe YUCo.

Ilpasuno Ilaynu. Makcumanvhoe KOAUYECMBO 3]1€KMPOHOE HA IHEPSeMUUECKOM YPOSHE,
nooyposHe u amomHou opoumanu. I1opsadox 3anoniHenus dHepeemudeckux yposHel u no0ypogHel 6
MHO2091eKmMpOHHbIX amomax. IIpasuno [ynoa. s-, p-, d- u f- onemenmoul. Hx pacnonoscenue 6
nepuoouyeckoti cucmeme J{.1M. Menoeneesa.

Tlepuoouueckuii 3axon u nepuooudeckas cucmema snemernmos /. 1. Menoeneesa. Ilepuoowvt
u epynnvi. Cmpoenue nepuooudeckol cucmemvl U CMpoeHue 1eKMPOHHOU 000N0UKU amomad.
Dnexmponnvle ananozu. Banenmmuovie anekmponul y s-, p-, d- u f- snemenmos. Amomuule napamempeoi.
Amomuvie u uoHHvle paouycvl. DHepausi uOHU3AYUU (UOHU3AYUOHHBIN nomeHyuan). Cpoocmeo K
anekmpony. InekmpoompuyamenbHocmy. [lepuoouunocme 6 usMeHeHUU AMOMHBIX NAPAMEMPOs U
XUMUYECKUX C8OUCME IIEMEHMO8.

Tema 3. Xumuueckasi CBSI3b U CTPOCHUE BEILIECTBA

Tunvr xumuueckou ceasu. Kosanenmmuas xumuueckas ceazv. OQbwas 31eKmpoHHas napa.
Ilpasuno oxmema. Memoo eanenmuvix cxem (BC). Duepeemuueckas ouazpamma ob6pazosamusi
Monekynvl  800opooa. Ilepexpvisanue o1eKkmpoHHbIX 06nakos. [lnuna céasu. Mexanuzmul
00pazo6anusi KOBANEHMHOU C853U. 0OMeHHblU, O00HOPHO-akyenmopHull Oamushbill. (Ceoticmea
KOBANEHMHOU CA3U. HACLIYAEMOCMb, HANPABNEHHOCb U NOJIAPHOCMY. /JUNOIbHbIN MOMEHM CEA3U.
Hunonvuviti momenm monexynvl. Monnas césa3v, Kak npeoenvhbvlll ciyuall NOJIAPHOU KOBANEHMHOU
ceasu. Amomnvle u uonnvie paouycvl. Cmpykmypa MONeKyIbl U ee 3a8UCUMOCMb OM CHPOeHUs
8HewHe20 INeKMPOHHO20 YPOeHs amomos. Hanpaenennocms koeaneHmuoli céa3u. Barenmuvie yaibi.
Tubpuousayusn ceazei. [ubpuouzayus amomuslx opoumaneli yeHmpaibHO20 amoma — muna sp, sp?,
sp’ u cmpykmypa monexyn Ax2, Ax3, Ax4.

Kpammnuie céasu; o- u m- cea3u.

Booopoonas cessv.

Ocobennocmu Memaniuyeckou cesasu.

Tema 4. Tepmoxumusi. OCHOBBI XUMUYECKON TEPMOIUHAMUKHI

Onepeemuueckue 2¢hghexmol npoyeccos. Cucmemvl, COCMOAHUA U DYHKYUU COCMOAHUA.
Tepmoounamuueckue napamempul. Bnympennss snepaus, paboma, meniogou 3¢ghexm xumuyeckou
peaxyuu. Ilepsviii 3axon mepmoounamuku. Iumanvnud. Cmanoapmuas dSHManbnus 06pa3068aHus.
CII0JCHO20 Geujecmaa.

3akon l'ecca u creocmsus uz Heeo. Ilpumenenue ux 0ns pacuema IHMANbAUL XUMUYECKUX
peaxyuil u ¢azosvix npespaujeHull.

Tema 5. Xumnueckas KHHETUKA U paBHOBecue. Katanus

Ckopocme xumuueckou peaxyuu. Cucmema, gaza, komnonenm. Cucmemuvl 20Mo2eHHble U
2cemepocennvie. lomozenHvle peakyuu. 3a8UCUMOCMb CKOPOCMU Peakyuu Om KOHYeHmpayuu
peazupyrowux eewecms. Bausnue oasnenus na ckopocms 2a308bix peakyuil. 3aKoH 0elicmeus macc.
Cmaouu, onpedensaiowue ckopocmsv npoyecca. Bauanue memnepamypvl HA CKOPOCHb PeaKyuu.
Onepeusi akmusayuu. Ypasnenue Appenuyca. Temnepamypuwiti Ko3gduyuenm ckopocmu peaxyuu
Bamm-T'oghgha.



I'emepocennvle peakyuu. 3asucumocms CKOpOCmu 2emepozennvie peakyuu. 3asucumocms
CKOPOCMU  2eMePO2eHHOU  peakyuu Om KOHYEHMpayuu peazupyiowux eewjecms. Bauanue
nosepxuocmu pazoena gasz u oug@ysusi.

Kamanuz ecomocennviti u cemepocenmwiii. Mexanuzm Oetlicmeusi Kamaiuzamopos.
Huneubumopul. Llennvie u pomoxumuueckue peaxyuu. Peaxyuu obpamumsie u neoopamumuvle.

Xumuyeckoe pasHnogecue 8 20MO2eHHbIX U 2emepozeHnblx peakyusax. Koncmanma pagnosecus.
Yenosus emewenusn pasnosecusa. Ilpunyun Jle- Lllamenve.

Tema 6. PacTBopbl. DNEKTPOIUTHYECKAS TUCCOLUALINS

Obwas xapakmepucmuka u kiaccuguxayus pacmeopos. Ponv pacmeopos é npupoode u
mexHuxe. Booa u 600nvie pacmeopul, HegoOHble pacmeopwi. Onpedenenue udeaibHo20 pacmeopa.

Cocmae pacmeopos. Cnocobvl vipadxcenus cocmaga pacmeopos. Pacmeopumocme.
Pacmeoper nenacvlyennvle, HacvluyeHnvle U nepeHacvlujeHuvle. Bausnue memnepamypul Ha
pacmeopumocms meepoozo eeujecmea u xrcuokocmu. Conveamayusi u uopamayus. SHMALbAU
Ppacmeopenus.

Onexmponumuueckas ouccoyuayus. Pacmeopvl asnekmponumos. Teopus cudpamayuu 6
npoyeccax snekmpoaumuydeckoli ouccoyuayuy. Cmenenv 21eKMPOIUMUYECKOU OUCCOYUAYUU U ee
3asucumocms om pasnuunvlx gaxmopos. CunvHvle u cradvie snekmpoaumel. Kowcmanma
NEKMPOIUMULECKOU OUCCOYUAYUU CLabbIX DNIeKMPOIumos. 3aKoH pazeedenus (pazbasieHis)
Ocmesanvoa. Cunvnvle anekmponaumsl. Kaowcywasaca cmenens ouccoyuayuu. Ilowsamue 06
akmusHocmu, Kod(guyuenm axkmuenocmu. Kucinomwl, ocmosamus u coau ¢ MoOuKU 3peHus
INEKMPOIUMULECKOU Meopuu pacmeopos. Amgpomeprocmo.

Dnexmponumuueckas ouccoyuayus 600vl. HMonnoe npousgedernue 600vl. Konyenmpayus
NPOMOHO8 U UOHO8 2UOPOKCUNA 8 HEeUMPANbHbIX, KUCAbIX U WeN0UHbIX pacmeopax. BodopooHnuiii
nokasamenv pH. Kuciomno-ocnognvie unouxamopwi, pH-mwempuoi.

Peaxyuu  uonnoco  obmena.  Honmo-obmennvlie  peakyuu ¢ 00pazoeaHuem
Manopacmeopumozo eewecmsad, ciabozo snekmpoauma. Ilpouzsedenue pacmsopumocmu.

Tuoponus coneii. Cmenenv u xoncmauma euopoausa. Cmynenyamolil euopoaus. Bausnue
memnepamypbel U KOHYeHmpayuu Ha cmenensb euopoausa. Mzmenenue pH pacmeopa npu euoponuse.

Tema 7. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUI

Ionamue o peaxyusx okucirenHus-eoccmanognrenus. Cmenenv oxucienus. OKucaumenvHo-
80CCMAHOBUMENbHBIE CBOUCMBA NPOCMBIX U CIONMCHBIX 6ewjecms. Baogwcneliwue oxuciumenu u
goccmanosumenu. Cocmasnenue ypasHeHull OKUCIUMENbHO-80CCMAHOBUMENbHBIX PeaKyull.

Tunvl oKucIUMENbHO-80CCMAHOBUMENLHBIX peakyull. 3a8UCUMOCIb COCMABA NPOOYKMO8
OKUCTIEHUsL U 80CCMAHOBIEHUSI OM YCI0BUL NPOBEOEHUs PeaKYUU.

Dnexmpoxumuueckue  npoyeccol.  Bzaumoceasv — meoxcoy  anekmpoxumuuveckumu - u
OKUCTUMENbHO-80CCMAHOBUMENbHIMU npoyeccamu. 1 anb8aHuyecKuti diemenm, 2aib8aHu4yecKas
napa. Xumuyeckue ucmounuxku moxa. I anveanuueckue snemeHmol U akKymyaamopwvi. TonnugHvie
S1eMEeHMbL.

Onexmponus. 3axonvl Dapades. IlocredosamenbHOCMb B0CCMAHOBNEHUA KAMUOHO8 U
OKUC/IeHUe AHUOHO8 NPU CJIOACHOM COCMABe INeKMPOIUMA. INeKmpoau3 ¢ pacmeopumbim AHOOOM.
Ipumenenue snekmponuza. Cmanoapmuulil 31eKmMpoOHblll nomenyual. Booopoouwiii 21ekmpod. Pso
nanpscenuu.  I.J[.C.  canveanuueckozo  snemenma.  Cmanoapmuvle  OKUCTUMENbHO-
80CCMAHOBUMENbHbIE NOMEHYUANbL U NPUMEHEHUE UX OISl ONpedeneHUsl 03MONCHOCTU NPOMEKAHUSA
OKUCTUMENbHO-80CCMAHOBUMENbHBIX PEaKyUll.

Tema 8. KommiekcHbie coeiMHEHUS

OcHhosHble nonodceHUusi KOOPOUHAYUOHHOU Meopul Cmpoenus KOMNJIEKCHbIX COeOUHEeHUII.
Xumuueckas c6:13b 8 KOMNIEKMHBIX COCOUHEHUSAX. [JOHOPbI U AKYenmopbl 2IeKMPOHO8. 3a8uUcumocms
KOOPOUHAYUOHHBIX CBOUCME YEHMPAIbHO20 AMOMA OM CMPOEHUs €20 2NeKMPOHHOU 00010YKU.
Jlueanovl.  Koopounayuonnoe  uucio. Homenknamypa — KOMNIAEKCHbIX — cOEOUHeHULL.
Dnexmponumudeckue c8ouUcmea KOMNIEKCHbIX COeOuHeHul. Jluccoyuayuss KOMNIEKCHbIX UOHOB.
Koncmanma necmotikocmu.



Tema 9. O6mue cBoiicTBa MeTa/IOB. CIIIaBbI

OmuocumenvHas pacnpocmpaHeHHOCMb MemAanlos8 6 npupooe U adcHeliuiue 8uovl pyo.
OcnosHble  Memoovl NONYYEHUs.  Memaios uz  pyo: 2uopomemaniypauieckue,
nUpOMemaniypauyecKue u 31eKmpomemaiiypeudecKue.

Ocobennocmu cmpoeHus u Qu3UUecKUx c80UCME Memaiiuieckux Mamepuaos.

Xumuueckue ceoticmea memannos. Bzaumooeiicmeue memanios ¢ Hememaulamu, 60001,
pacmeopamu KUCIom u wenodetl. Xumuyeckue c8oucmea oKCuoo8 u 2UOPOKCUO08 MEMAIO8.

Pa3nea 2. Heoprannueckasi XuMust

Tema 1. Xumus s — snemenTos (IA, IIA rpymnmer)

Ilepsas epynna Ilepuoouyeckoil cucmemol

L]enounvie memannvt (IA epynna). Cmpoenue 21ekmpoHHol 06010uKU amomos. Tlonyyenue
wWenounvlx memannog u ux npumenenue. QOcobennHocmu Qusuueckux ceoticmg. Obwasn
Xapakmepucmuka XUmMuyeckux ceoticme. Bzaumooeticmsue ¢ kuciopooom (0Kcuovl, nepokcuowl), ¢
8000pPO0OM U OpY2UMU HEMEMALIAMU, C 8000U U pacmeopamu Kuciom. I uopokcuovl, ux ceolicmaa.
T'uopokcuo nampus, memoowl eco noayuenus. Kapbonam nampus, ammuauHo-x10puoHvli cnocoo
nonyyenus. Kapbouwam kanua. Ilpumenenue coeouneHuul wjenouHvix memannos. Kanutinvie
YOobpenus.

Bmopas epynna Ilepuoouueckoii cucmemul

Bepunnuii, macnuii u wenounoszemenvhvle snemernmul (I1A epynna). Cmpoenue 31eKkmpoHHOU
obonouku amomos. Ilonyuenue memannos u ux npumenernue. I ubpuouzayus muna sp. Ocobennocmu
@uszuueckux ceoticme memannos IIA epynnwi. Obwas xapakmepucmuka XuUMU4eckux Ce0Ucma.
Bzaumooeticmsue ¢ kuciopooom, 6000po0oM, a30mMom u opyeumu Hememaniiamu. Bzaumooeiicmeue
¢ 600otl, pacmeopamu xuciom u weroyeu. Okcuodvl u [uopoxcudsr u ux nomyyenue. Hzeecmo
eawenas u Heeauwtenas. Ozneynopwi. Amgpomeprnocmsv okcuoa u eudpoxcuda 6epuinus. Conu:
Xnopuodsl, kapoornamel, cyrvpamet. I'unc. Cniagvl bepuinus u macHus. Kecmkocms 8600bl U MemMobl
ee ycmpaHeHus.

Tema 2. Xumus p- anementon (IIIA, IVA, VA, VIA, VIIA, VIIIA rpynmsr)

Tpemvs epynna Ilepuoouueckou cucmemvl

bop, antomunui, eannuu, unout, mani (IIIA epynna). Cmpoenue 31eKkmporHOU 000104KU
amomos. Tubpuousayus sp2. Obwue 3aKOHOMEPHOCU UBMEHEHUs QUIUYECKUX U XUMUYECKUX
ceoticma.

bop. Ilonyuenue 6opa. Okcuo 6Oopa, Oopuvie kKuciomovl u ux coau. bypa. Bopuowvt u
060p06000poovl. Ilpumenenue bopa u e2o coeOUHeHULL.

Antomunuti.  Ionyuenue — memaniuueckozo — anOMuHus.  Xumuueckue  C8OUCMEA:
gzaumooelicmaue ¢ KUCIOPOOOM, 6000l, PACMBOPAMU KUCIOM U ujeroyel. Anomunomepmus.
Tepmum. Oxcuo u euopoxcuo amomunus. Kopyno. Conu amomunus. Keacyvi. Kaonun, enuna u
ookcumol. [Ipumenenue anomunus u e2o cniagos 8 mexHuxe.

Yemsepmas epynna [lepuoouueckoii cucmemul

Venepoo, kpemuuil, eepmanui, onoso, ceumey (IVA epynna). Cmpoenue 31eKmpouHOU
obonouku amomos. [ubpuouzayus muna sp3. Obwue 3aKOHOMEPHOCMU USMEHEHUS XUMUUECKUX
ce0licma 8 psidy yenepoo — ceunel.

Yenepoo. Yenepoo e npupooe. Annomponuuecxkue moougpuxayuu yenepooa. MckyccmeeHnubvie
armasel. Ilpumenenue cpaguma u axmusuposanHozo yeisa. Xumuueckue c8oOUCMBa yaiepood.
Oxcuovl yenepooa, ux c8oucmea u npumeHeHue. Y2oavbHas KUCIOMAa u ee coiu. Yeneso0opoobi:
MemaH, smuneH, ayemunen. Kapouovl memannos, ux ceoticmsea u npumeHeHue.

Kpemnuii. Kpemnuii 6 npupode. Ecmecmeennvie u uckyccmeenmvle cunuxkamol. Ilonyyenue
kpemuus. Juoxcuo kpemuus. Keapy u xeapyesoe cmexno. Kpemnesas kucioma u ee coiu.
Pacmeopumoe cmexno. Cmexno, kepamuxa, papgop, yemenm. Cunuyudor memannos. Coeourenus
KpeMHUsL C B0OOPOOOM.

LI'epmanuii, ono6o u ceuney. Ilonyuenue memanios uz npupoOHvIX coeourenutl. Xumuieckue
ceoticmea. Bzaumooeticmsue cepmanus, 01064 u CGUHYA C KUCTOPOOOM, 8000U, pACMBOPAMU KUCTOM
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u wenouell. AmgpomepHocms O0KCUO08 U 2UOPOKCUO08. OKUCTUMENbHO-80CCNAHOBUMENbHbIE
ceoticmea coeduneHuli on106a u ceunya. Coau 01068a U cUHYA.

Ilamas epynna Ilepuoduueckou cucmemsi

Aszom, ¢hocpop, mvluvax, cypoma, eucmym (VA epynna). Cmpoernue 31eKmpoHHOU 000104KU
amomos. OKucaumenbHo-60cCmanogumenvhvle ceoticmea snemenmos VA epynnvl. @usuyecKkue
ceoticmaa. Annomponuyeckue moouguxayuu gocgopa. Memoowvl nonyuenuss azoma u ¢pocopa u3z
NPUPOOHBIX UCTMOYHUKOB U UX NPUMEHEHUe 8 MeXHUKe.

Aszom. Cmpoenue monexynvl. Xumuieckas uHepmHocms azoma. Bzaumooeiicmeue azoma c
memannamu. Humpuowvl u ux npumenenue. Ammuax. @usuueckue ceoticmea. Cmpoenue MoaeKyvl
amMmuaka. AmMmuax Kax aueano 8 KOMNIEKCHbIX coelduHeHusx. Boouwii pacmeop ammuaxa. Conu
ammonus. Ammuarxamel. Cunmes ammuara u3 21emMeHmos - 6bloop ycaosuil. OKucienue ammuarad.
Oxcudvl asoma, ux nonyueHue u ceolcmeda. Bzaumooeticmsue ¢ 6000i u pacmeopamu wenouel.
Azomnas u azomucmasn kuciomuvl. Cunme3 azomuou kuciomul. Ee xumuueckue ceolicmaa.
Bzaumooeiicmeue memannog u nememannos ¢ azomuou kuciomou. Coau a3omuou KUCI0mMybl U UX
npumeHenue. Azommuvie y00OpeHus.

Docghop. Xumuuecxue ceovicmea ¢pocpopa. Oxcuovr gocghopa. Kucrnommusie ceoticmea
oxcudos. Bszaumooeiicmsue oxcuda ¢ocgopa (V) ¢ eooou. @ocghopuvie rucromei. Conu
opmogocghoproti kuciomsl u ux euopoaus. PocgopHuvle yOoOpeHUs U ux noiyyenue.

Llecmas epynna Ilepuoouueckou cucmembl

Kucnopoo, cepa, cenen, mennyp, nononuii (VIA epynna). Cmpoenue 971eKMPOHHOUL
0060104KU amomo8. H3menenue OKUCTUMENbHBIX U 80CCMAHOBUMENLHBIX CEOUCME 8 PAJY KUCIOPOO-
mennyp. Quzuueckue ceovicmsa. Annomponus cepwvi. Ilonyuenue Kuciopooa u cepvl uz HPUPOOHbIX
UCTMOYHUKOS U 001acmU UX NPUMEHEHUS.

Kucnopoo. Cmpoenue monexynvl. B3aumooleucmsue Kuciopooa ¢ Memaiiamu u
Hememaniamu. O3on. Ilonyuenue u okuciumenvuvie ceoticmea o3ona. Booa. Cmpoenue mMonexyol.
Ceoticmea  600b1.  Ilepokcud  6000pooda. Dnexmpoaumuveckue  ceovcmea. Ilepoxcuoul.
OKucaIumenbHo-60CCMAanO8UMeNbHble C8OUCMEA NEPOKCUOOS.

Cepa. Bzaumooeticmsue ¢ memaniamu u Hememaniamu. Cepogooopoo. dnekmporumudecxue
ceoticmsa cepogodopooHou kuciomel. Cynvguosi. Oxcudvl cepvi, ux noiyuenue, usuyeckue u
Xumuueckue ceoticmea. /Juoxcud cepvl u cepHucmas Kucioma. DNeKmpoiumuyecKue c8oucmeda
cepHucmot Kuciomel u 2uopoauz ee coneu. OKUCIUMENbHO-80CCMAHOBUMENbHbIE CBOUCMBA
coeounenuti cepvl (IV). Oxcuo cepvr (VI) u cepnasa xucroma. Ilonyyenue cepHou Kuciomol u ee
npumenenue. Oneym. Bzaumooeticmeue cepnoii kuciomer ¢ memannamu. Cyrogpamei. I[lupocepnas
Kucioma, ee c8oUCmaa.

Ceodvmas epynna Ilepuoouueckoti cucmemsi

Booopoo. Cmpoenue amoma u monexynvl. Qusuueckue ceolicmsea. Pacmeopumocmo
8o0opooa 6 memannax. IIpupoonvie coedunenus u noayuexue 6000pooa. HMzomonwvl 8000poda.
Xumuueckue ceoticmea 6000pooda. Bzaumooeticmsue 600opoda ¢ memannamu. 1 uopuos.
Coeounenus 6000pooa ¢ HeMemaiiamu.

@mop, xnop, 6pom, 100, acmam (VIIA epynna). Cmpoernue 31eKmpoHHOU 000104KU AMOMOS.
Oxucnumenvhvie ceolicmea 2anozenos. Cmenenu oxucnenus. Cmpoenue monekynr. Dusuueckue
ceoticmea. Ilonyuenue canocenog 6 c60000HOM 6ude U UX npumeHneHue. Xumudeckue ceouUcmed
eanoeenos. Bzaumooeiicmeue ux c¢ memamnamu u Hememaniamu. Booopoomvie coedunenus
2a/102eH08. noxyyexue, @uzuueckue ceoticmaa. Dnexmponumuueckue ceoticmea
2ano2eno68000pooHeix Kuciom. Ilnasuxosas kucioma. Ilonyuenue. Conu niagukogou KUCIOMbL:
@dmopudvl u cuopogpmopudvl. Bzaumooeticmgue niasuxosoi KUCiomovl ¢ OUOKCUOOM KPeMHUs U
cmexnom. Conamaa xucaioma. Ilonyuenue u ceoticmea. Coau. BoccmanosumenvHvle c8olicmea
2a102eHUO-UOHO8 8 DAY PmOopud-1oouo.

Kucnopoonvie coeounenus eanocenos. Coeounenus omopa c kuciopooom. Bzaumooeticmaue
2anoeenos ¢ 6000l u pacmeopamu wenodeil. Kuciopoocooepocawue Kuciomsl xaopa u ux cou.
Ilonyuenue coneii. I'unoxaopumsi, X10pHas uzeecmv, 6EpmMonemosad COlb, NEPXIOPaAm AMMOHUSL.
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Ilonyuenue kucrom. Ycmouuugocmo, 1eKmpoiumudeckue U OKUCIUmMeNbHble C80UCMEa KUCIOM 8
pAOY:  XJIOpHOBAMUCMASA, XJAOPUCMAs, XIOpHO8amMAs U XAopHas Kuciomsl. OKcudvl Xaopa.
OxucaumenvHbie C8OUCMBA KUCIOPOOCOOEPHCAUUX COCOUHEHULI 2AN02EHO8.

Coeounenus eanocenos ¢ nememaniamu. Heobpamumvlii 2uopoaus 2anio2enaneuopuoos
Kucaom.

Bocvmas epynna Ilepuoouueckoii cucmembl

Tenuil, Heow, apeoH, kpunmon, kceHoH, padoun (VIIIA epynna). Cmpoenue s31eKkmpoHHOU
obonouku amomos. Puzuueckue ceoticmea. Haxoorcoenue 6 npupooe u npumeHerue O1a20pOOHbIX
2a306 6 mexnuke. CoeOuHenus KCeHOHA ¢ Pmopom u Kuciopooom. Mx nonyuenue u ceoticmaa.

Tema 3. Tema 3. Xumus d — sanementos (IB, 1IB, IVB, VIB, VIIB, VIIIB rpymms)

Tuman, yupkonuu, eagnuu (IVB epynna). Cmpoenue 21eKmMpOHHOU 000N0UKU AMOMOS.
DQusuueckue ceoticmea mumana. Ilpumenenue mumana u e2o cniasos. Ilpupoouvie coeounenus u
noxyyenue mumana. Xumuyeckue ceolicmea. Bzaumooeiicmeue ¢ nememaniamu (KUciopooom,
8000po0oM, azomom u op.). [Juoxcud mumana. Bzaumooeticmeue mumarna ¢ 60001, pacmeopamu
Kuciom u wenoveu. Xumuieckuii Xapakmep oKCuoo8 u 2UOPOKCUOO08.

Xpom, monuboen, sonvghpam (VIB epynna). Cmpoenue 21eKmpOoHHOU 0OONOUKU AMOMOS.
Xapakmepnvie cmenenu oxucaenus. QPuzuyecKue coUCmaa u npumenenue. Jlecuposarnvle cmanu.

Xpowm. Ionyuenue xpoma. Oxcuo u euopokcud xpoma (I11). Ux amgpomepnocmo. Ilpumenenue
oxcuda xpoma (I11). Oxucrenue coeounenuii xpoma (I11). Coeounenus xpoma (VI): oxcuo xpoma (VI),
XpoMo8as u 08YXpOMOBAsl KUCIOMbl U UX cOnU. Bzaumnoe npespaujenue Xxpomamos u Ouxpomamos.
OxucnumenvHbie c80UCMEA OUXPOMATNOB.

Mapeaney, mexueyutl, peruii (VIIB epynna). Cmpoenue 21eKmpoHHOU 00010YKU AMOMOS.

Mapeaney. Ilpupoousie coeouneHusi u noayyenue mapeanya. Bozmoowcnvie cmenenu
oxucnenus. Ocobennocmu ghuzuueckux u xumuueckux ceoticms. Ilpumenenue. Jlecuposanue cmanetl.
Bzaumooeiicmeue mapeanya ¢ Hememannamu (KUCiopooom, cepou, ¢ocgopom), 6odoi u
pacmeopamu  Kuciom. OKcuobl U 2UOPOKCUObL MAP2AHYA, UX INEKMPOIUMUYECKUEe CBOUCMEA.
Juoxcuo mapeanya. Oxcud mapeanya (VII), mapeanyesas xucioma u ee conu. OKuciumenbHo-
80CCMAHOBUMENbHbIE CEOUCMBA COCOUHEHUU Mapeanya 6 pA3HbIX CMENneHAX OKUCTIeHU.
Ilepmaneanam xanus Kax OKUCIumens.

Keneso, kobanbm, nukens, nramunossvie memannvl (VILIB epynna). Cmpoenue 31eKkmpoHHOl
00010YKU AMOMO8.

Keneszo, xobanem, nuxen. Cmenenu okucaenus.. Ilonyuenue u npumenenue. JJomeHHbill
npoyecc. Bzaumooelicmsue Memaiiog ¢ KUciopooom, 6000, kuciomamu. Okcuovt u I uopoxcuosi.
OKucIumenbHoO-60CCMAaHOBUMENbHbIE CEOUCMBA COCOUHEHUI MEMANI08 CO cmenenblo okucienus 11
u lll. @eppumol u peppamol. KomniexcHvle coeOuHeHus.

Ilnamuna. @usuueckue u xumuyeckue ceovcmea. Kamanumuueckue ceolicmea naamuHul.
Omuowenue k kucromam. Ceoticmeéa oKkcuoo8 u 2uopokcuoos. Komnnexchvie coeouHenus.
Ilonyuenue u npumenenue nAAMUHDLL.

Meow, cepebdpo, 30nomo (IB epynna). Cmpoenue 21ekmpoHHol 000104Ku amomos. Ilonyyenue
Memanios u3 pyo.

Ocobennocmu guzuueckux ceoticms. Xumuueckue coUCmMaa: OmHouleHue K KUCI0pooy, 800e
u pacmeopam xucaom. Oxcuovl u I'uopoxcuovl u ux ceovicmsea. Komnnexcuvie coeounenus.
Baoicnetiviue conu: meoHulil Kynopoc, 2ano2eHudvl cepeopa.

Lunx, kaomuii, pmyms (IIB epynna). Cmpoenue s1ekmponnoti 06o1ouxu amomos. [lonyuenue
Memannos u ux npumMeHeHue.

Qusuyeckue u xumuueckue ceoticmeéa. OmHoOweHUe Memaulos K KUcIopooy, 600e,
pacmeopam kuciom u wenodeu. Oxcudvt u Tuopoxcuovt. Conu: xnopuosi, cyaib@uosvl, cyib@amol.
Komnnexcnvie coeounenus.  Cnnagvl yumuka. Amanveamsi. LJunkosanmue u xaomuposaHue.
Tokcuunocmos pmymu.
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3.4 TemaTnka ceMMHAPCKUX/NPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mpakTHYECKUE 3aHATHS

Pasmen 1. O6mas xumus

Tema 1. OcHOBHBIE 3aKOHBI XUMHUH

Tema 2. CTpoeHue 3MeKTPOHHOM 0001049KH aToMa. [lepuoanueckuii 3akon J[.M.
MeHaeneeBa

Tema 3. Xumuueckasi CBsSI3b U CTPOCHUE BEILIECTBA

Tema 4. Tepmoxumusi. OCHOBBI XUMUYECKON TEPMOJIMHAMUKHI

Tema 5. Xumnueckasi KUHETHKa U paBHOBecHe. Karanus

Tema 6. PacTBOpbI. DNEKTPOIUTHYECKAS TUCCOLIUALIUS

Tema 7. OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUI

Tema 8. KoMIiekcHbIE cOeTUHEHHUS

Tema 9. O0mue cBoiicTBa MeTawIoB. CIIIaBEI

3.4.2. JlabopaTopHbI€ 3aHATH
Paznmen 1. O6mas xumus
Tema 1. OCHOBHbBIE 3aKOHBI XUMUU

Jlabopamopnas paboma « OcHogHbie KNACCbl HEOPLAHUYECKUX 8eU eCNB
Tema 4. Tepmoxumusi. OCHOBBI XUMUYECKON TEPMOJIMHAMUKHI

Jlabopamopnas paboma « Tennogvie 2¢hghexmul Xumuyeckux peaxyuii»

Tema 5. Xumnueckasi KUHETHKa U paBHOBecHe. Karanus

Jlabopamopnas paboma « Ckopocms Xxumuieckux peakyui. Xumuieckoe pasHogecuey
Tema 6. PacTBOpbI. DNEKTPOIUTHYECKAS TUCCOLUALIUS

Jlabopamopnas paboma « Pacmeopul (npucomosienue pacmeopos, meniogvie d¢hghexmol npu

pacmeopenu)y

Jlabopamopnas paboma «Peaxyuu uonno2o oomenay

Jlabopamopnas paboma «l uopoaus coneiiy
Tema 7. OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUI
«OKUCIUMENLHO-80CCNAHOBUMENbHBIE PEaAKYUUY
Tema 8. KomrmuiekcHble cOeTUHEHUS
«KomnnexcHuvle coeOuneHusy
Pasnen 2. Heopranndeckas Xumus
Tema.l. Xumus s — anemenTos (IA, IIA rpymnmer)

«nemenmut 14 epynnwi. Ll]enounvie memaniol»
«Onemenmut 114 epynnvl. Bepunnuti, Macruti u wje104HO-3eMenbHblEe MEMANbL»

Tema 2. Xumus p- anementoB (IIIA, IVA, VA, VIA, VIIA, VIIIA rpymrbr)
«Onemenmot 1114 epynnei. bop, amomunuiiy, «nemenmot IVA epynnol. Yenepoo, kpemnuily
«Onemenmot VA epynnwvi. Azom, ghocghop»

«Onemenmot VIA epynnut. Kuciopoo, coeounenus ceput (-11)»
«Onemenmot VIA epynnovl. Coedunenus cepuol (1V, VI)»

Tema 3. Xumus d — snementos (IB, IIB, IVB, VIB, VIIB, VIIIB rpymrsr)
«Onemenmot IB u IIB epynn. Meow, cepebpo. L{unk, kaomuil, pmymo»
«Onemenmol IVB u VIB epynn. Onoeo, ceuney. Xpom u e2o coeOuHeHus1
«Onemenmot VIIB epynnoi. Ceoticmea coeOuHeHull Mapeanyay
«Onemenmot VIIIB epynnwi. JKeneso, kobanrbm, Huxenvy

3.5 TemaTnka KypcoOBBIX IPOEKTOB (KypCOBBIX padoT)

KypcoBbie paboThl HE TIPEyCMOTPEHBI
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4.  YdedHO-MeTOAMYECKOE U HH(POPMANIMOHHOE 0DecnevyeHne

4.1 OcHoBHas JuTEpaTypa

1. I'muuka, H. JI. OOmias xumus : yaeOHuK 17151 By30B / H. JI. 'nunka ; mox penakuueit B.
A. IlonkoBa, A. B. babkoBa. — 20-e u3z., nepepad. u non. — Mocksa : UznatensctBo FOpaidT,
2025. — 717 ¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-19092-2. — TekcT : 3MeKTpOHHBIN
// Obpa3zoBarenbHas iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/569090

2. MapteiHoBa, T. B. Xumus : yueOHUK U pakTUKyM uist By3oB / T. B. MapteiHoBsa, 1. B.
AptamonoBa, E. b. 'ogyHoB ; o o6mieit penakuueii T. B. MapTeiHOBON. — 2-€ U31., UCTIP. U JIOTI.
— Mockga : UznatenbctBo FOpaiit, 2026. — 368 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-
534-09668-2. — TekcT : anekTponHbI // OOpa3oBatenpHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583353

4.2 JlomosHMTeJbHAs JUTEPATypa

1. Pocun, U. B. O6mas u Heoprannyeckas xumusi. O0mas xumus : yuebnuk / M. B. Pocum,
JI. 1. Tomunra. — Mocksa : U3natenberBo KOpaiit, 2026. — 426 c¢. — (Bricmiee obpazoBaHue). —
ISBN 978-5-534-19149-3. — Tekcr : anekrponHsbiii // O6pa3zoBarenbHas miatdopma KOpaiir [cait].
— URL: https://urait.ru/bcode/583253

4.3 DJeKkTpoHHBbIe 00pa3oBaTe/bHbIE PeCypChl
1. https://online.mospolytech.ru/course/view.php?1d=567
2. https://online.mospolytech.ru/course/view.php?1d=576

5. MaTtepuajibHO-TEXHHYECKOe o0ecreyeHmne
OOmiast w HeopraHuveckas Cromnbl y4eOHBIE CO CKAMbSIMU,

Jlexunonnast ayauropus IIK

XUMHSL ayuTOpHas J0CKa,
510. 129626, r. MockBa, y1I. | nepeHOCHOI MyJIbTHME HIHBII
[TaBna Kopuaruna, 1.22, ctp. 1 | KOMIUICKC (mpoexkrop,

HOyTOyK). Pabouee  mecto
npernojaBaTensi: CToi, CTYII,
TymMOOuKa Ui  YCTaHOBKHU

HOYTOYKa.
JlaGoparopust KadepsI Jlaboparopus } o0opy0oBaHa
KOMITBIOTEPHOU "
«Xumbunotex» I1K 433. MYTBTHMEHITHON  TEXHHKOIL.
129626, r. Mocksa, yi1. 11aBia | TepmomeTpsr;
Kopuaruna, 1.22, ctp. 1 crexTpohoTOMETp CdD;
BBITSDKHBIE mKagsl;

JJIEKTPOHHBIE TEXHUYECKHE H
aHaJMuTU4YecKkue  Becwl; pH-
METPBI; aKBaIUCTUILIATOP;
KaJIOpDUMETPUUYECKUE

YCTaHOBKH; MarHuTHbIE
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MEIIANKH; TPUOOPHI “IKCHEPT

001”. ITpn IIPOBEJICHUU
n1a0opaTOPHBIX pabot
CTYACHTBI UCTIOJIB3YIOT

CIECLUANBHYI0  XUMHYECKYIO
MOCY/ly: MEpHbIE LMJIUHAPHI,
KOJIOBI, TPOOWPKH, CTaKaHBI,
HEOOXO/JUMBIE PEAKTUBBI U
EMKOCTH JJIsI HMX XpaHCHHS.
JlaGopaTopus ocHaleHa

BBITSDKHBIMU ~ TIKaaMu  JIJIst

paboThI c
KOHIICHTPUPOBAHHBIMU
KHUCJIOTaMH, IeJI0YaMH,
OYpHONAXHYIIMMH, BPEIHBIMU
" JETKOJICTYYMHU
BEIIECTBAMH.

6. MeToanyeckue peKOMeHIaluu

6.1 Meroauueckne peKOMEeHIAIUN sl MPENoAaBaTeJisl 10 OPraHu3alun
00y4eHus1

OO0yuas cryaenToB aucuuiuinHe «OOmIasi 1 HeOpraHWYecKas XUMUS, TPEnoJaBaTesb
UMeeT LIeJIb Pa3BUTh y HUX NPAaBWIbHOE TOHUMAHUE CYITHOCTH XMMHUYECKUX SIBICHUI Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKUX TIOJO0KEHUH XHMHUH, COOOIIUTh MM CBEIEHHUS O BaKHEHIINX
CBOWCTBaX XMMUYECKUX 3JIEMEHTOB U X COCAUHEHH, CIIOCOOOB UX MOTYUYCHHUS.

W3noxeHue TeopeTHYECKOro M (PaKTHUECKOro MaTepHhaja Kypca OCYLIECTBISIETCS Ha
nexuusx. [lapannenbHo C JIGKIMOHHBIMU 3aHSATHUSMHU MPOBOJSATCS YCTHBIA OMPOC, MPOBEPOUHBIC
paboThl U Ta0OPATOPHBINA MPAKTUKYM.

OcHOBHOI (GOpMOH H3ydeHUs AUCUUIUIMHBI «OOmas W HeopraHuveckas XUMHs», KaK U
m000# ApYrol JUCUMIUIMHBI B BBICIIEM y4e€OHOM 3aBEICHUH, SIBIISETCS CAMOCTOSITeNbHAs paboTa
o0yyJaromerocsi, KoTopasi BKJIIOYaeT B ceOs MpopaboTKy JIEKIMOHHOTO MaTepuaya, Y4eOHHKOB U
yueOHBIX TOCOOMIA, BHITIOJTHEHUE Ja00paTOPHBIX paboT, MOATOTOBKY K CEMUHApaM U cllaue 3K3aMeHa
Wi 3aderta. B ToXke Bpems MpernoaaBareNb OCYILECTBIISET CHUCTEMATHYECKUH KOHTPOJIb 32
CaMOCTOSITENIbHOW pabOTON CTYyIEHTOB IIyTeM MPOBEPKH MOJATOTOBICHHOCTH CTYJIEHTOB K
71a00paTOPHBIM 3aHATUSAM U CEMHMHApaM (MHIUBHIYyaJbHBIH OMPOC, MPOBEpPKa JOMAIIHUX 33aHUH,
MIPOCMOTp 3amMcei JEKIUH, TpUeM pe3yIbTaToB JIAO0OPATOPHBIX PadoT, MPOBEACHUE TPOBEPOUHBIX
paboT, KOTOPBIE MO CYIIECTBY SIBJIAIOTCS 3a4ETHBIMU).

6.2 MeToaunueckune YKa3aHus 1Jist 06yqa10muxcﬂ IO OCBOCHHUIO TUCIMUIIJINHBI

W3noxeHne TEOpeTHUecKoro M (haKTUUYECKOT0 MaTepuana Kypca OCYLIECTBISETCS Ha
nexuusx. IlapannensHo ¢ JEKIUMOHHBIMU 3aHSATHSMH TIPOBOAATCS CEMHHApPHl W J1a0OpaTOPHBIH
npakTukyM. OCHOBHO# (popMoit n3ydeHus: AucUIIuHbl «O01as 1 HeoOpraHu4eckas XMMUs», Kak U
m000# ApYrol JUCUUIUIMHBEL B BBICIIEM y4e€OHOM 3aBEICHUH, SIBIISETCS CAMOCTOSITeNbHAs paboTa
o0yyJaroIerocs, KoTopast BKJIto4aet B ceOsi:

- pa®oTy HaJ TEKIIMOHHBIM MaTEPHAIIOM;
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- paboTy Han pa3geraMH Kypca, IIOJHOCTBIO MM YaCTUYHO BBIHOCUMBIMHU Ha
CaMOCTOSITENIbHOE U3yUCHHE;

- paboTy mNpH MOArOTOBKE K MPOBEPOUYHBIM U JAOOpaTOPHBIM paboTaM, BBHITOJHEHHE
JIOMAIITHET0 33/1aHusl.

['maBHas 3amavya CTyJEHTa BO BPEMs JICKIIMU 3aKJIIOYAE€TCS BO BHUMATEIBHOM CIYIIAaHUHU
JICKIIMH U 3aIMCU €€ OCHOBHOTO cojepxaHus. OCHOBHAs OIIMOKA OT/AEIbHBIX CTYJCHTOB COCTOUT B
TOM, YTO OHHU CTPEMSITCS JOCIOBHO 3aIUCaTh BCE, YTO TOBOPHUT JIEKTOP, ¥ IIOATOMY YacTO CIEIAT HE
3a MBICJIBIO, @ 33 CJIOBOM, HE YJIaBJIMBas CMBIC/IA M3JaraeMoro Marepuana. s 3amuced JeKuui
CIIEAyeT MOJb30BaThCs OTACIBHON TETpajbio. 3alMCh BECTH HA OJHOM CTOPOHE TETPaaM, OCTABIIASA
BTOPYIO CTOPOHY JUISl BHECEHHUSI COOTBETCTBYIOIIUX JOMOTHEHUH.

Crnenyer uMeTh B BUJY, YTO HE BCE BOIMPOCHI NMPOrPaMMbl, OTHOCSAILIMECS K TOM WM MHON
TeMme, 00513aTeNTbHO M3JIaraloTcs Ha JIeKIuH. HekoTopele U3 HUX JTOJKHBI H3y4aThCsl CAMOCTOSI TENIEHO
B Ipolecce paboOThl HaJg JaHHOM Temoil. B sToM ciyyae HEOOXOIUMO 3aKOHCHEKTHPOBATH
PEKOMEHAYEMYIO JIEKTOpOM JnuTeparypy. [Ipy KOHCHEKTHpPOBaHUM CTOMUT HM30€raTh JOCIOBHOTO
MIEPENUCHIBAaHUS aBTOPCKOTO TEKCTa, CTapasch OTPa3uTh JHUIIb Hauboyiee BaKHbIE MOMEHTHI.
HckiroueHust Oy CKaroTCs JTUIIb U (GOpMyITMpOBOK Hanboiee BaXKHBIX 3aKOHOMEPHOCTEHA.

[Tpu NOATOTOBKE K yCTHOMY OIPOCY M IMIPOBEPOUHOI paboTe HE0OX0IMMO:

a) BHUMATENIbHO, HECKOJBKO Pa3 MPOYUTATh CBOM KOHCIEKT, COOTBETCTBYIOIIHME DPAa3Eibl
y4eOHUKOB M y4eOHBIX TOCOOUH;

0) MPOCMOTPETh PEKOMEH/IAIIUH 110 BBHITIOJIHEHUIO YITPAKHEHUH;

B) MUCBMEHHO OTBETUThH Ha TEOPETUYECKHE BOTPOCH U BHIIIOIHUTD YIPAKHEHHSI JOMAIIIHET O
3aJJaHHs B COOTBETCTBUH CO CBOMM BaPHAHTOM.

[Ipu moaroroBke kK abOpaTOpHBIM paboTaM cjexyeT BHHUMATEIbHO O3HAKOMHUTBCS C
TEOPETUYECKHUM BBEACHHEM K paboTe W METOJMKOW BBINOJHEHUS JKcrepuMeHTa. Kpatkoe
TEOPETUYECKOE BBEACHUE U PE3YIIbTAThl PA0OTHI 3aMMCHIBAIOT B JIAOOPATOPHBIH JKypHAJL.

B kagecTtBe 1a00paTOpHOTO *KypHaIa UCIOIb3YETCs 001as TeTpab ¢

3aMlOJTHEHHBIM TUTYJIBHBIM JIHCTOM.

JlaGopaTOpHBIif KypHAJ SBISETCS €JMHCTBEHHBIM IOKYMEHTOM O

IIPOBEACHUH dKCIIEpUMEHTa. BeCTu 3anucu Ha Y4epHOBUKAX HE CIEAyeT. Y paBHEHUS pEeakUui
JOJDKHBI OBITH YETKO 3aIIMCAHBI, TaK KaK HeOpexXHast 3aIMCh MOXKET BBI3BATh OLIHOKY.

Otuet o pesynbTaTax padoThl OQOPMIIIOT 1O CXEME MPHUIOKEHHON K OMHCAHUIO KaXKIOH
nabopaTopHOil paboThI: KPaTKOE TEOPETUYECKOE BBEICHUE, IPOBEICHUE OMBITOB (HOMED OIIBITa, €T0
Ha3BaHUE ypaBHEHHUs PEaKIii), OTBETHI Ha BOIPOCHI M BBIBOAKI Mo padote. Kaxnas mabopaTtopHas
paboTa 1Mo 3aBEpUICHUIO YKCIIEPUMEHTA U OhOpPMIICHUST JOJDKHA OBITH 3alUILEHa U MOANUCAHA Yy
IpernoiaBaTers.

7. DoH/I OLICHOYHBIX CPEACTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHMS Pe3y/JIbTATOB 00yYeHHUsA

[TpomesxyTouHas aTTecTalys o0yyaromuxcs B GopMe sK3aMeHa IPOBOJUTCSA 110 pe3yIbTaTaM
BBITIOJIHEHUSI BCEX BUJOB Y4eOHOH pabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM I10 JaHHOU
JUCHMILIMHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B
TeyeHue cemectpa. OLEHKa CTENEHH IOCTIKEHHsS OOyYaloUIMMUCS IUIAHUPYEMBIX pPE3yJbTaTOB
06y‘-I€HI/ISI oo JUCHUIIIIMHE (MO,Z[y.HIO) MNpOBOAUTCA HNPCIOAaBaATCIICM, BCAYIIUM 3aHATHUA 110
JUCHUIUTNHE (MOIYII0) METOAOM 3KCIEPTHOM OLeHKH. [1o uToraM npomexyToqyHOM aTTecTaiu mno
JUCHUITIIIMHEC (MO,Z[YJIIO) BBICTABJIAICTCA OLICHKA «OTJIUYHO», «XOPOLIO», «YIAOBJIICTBOPUTCIILHO» HUJIN
«HEYIOBJIETBOPUTEILHON. ,

K HpOMe)KYTOqHOfI aTTeCTallU OOITYCKAKOTCA TOJIBKO CTYACHTBI, BBIIIOJIHUBIINEC BCC BUBI
ydeOHOW paboThl, MpeaycCMOTpeHHBbIe pabodueld mporpammoit Mo nauciuiummae «OOmas wu
HEOpraHN4YecKask XUMHs» (TIPOLIUTH IPOMEXKYTOUHBIN KOHTPOJIb: IPOBEPOUHBIE pabOTHI HAMCAHBI HA
OLIEHKY HE HIKE «yJIOBJICTBOPUTEIHHOY, BBIITOJHIIN U CAAU BCE J1a00OpaTopHbIe padOThI)
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7.2 lllkana ¥ KpUTEPHH OLICHUBAHMSA Pe3Y/IbTATOB 00YUECHUS

HIxaJja oneHUBaAHUA

Onucanue

OT1an4Ho

BrimonHensl Bce BUAbl y4eOHOW pPabOThL, MPEAyCMOTPEHHBIC
yueOHbIM T1aHoM. CTYJIeHT IEMOHCTPUPYET COOTBETCTBHE 3HAHHIA,
YMCHHI, HAaBBHIKOB TMPHUBEJACHHBIM B TaOIWIaX TOKa3aTeleH,
OTepUpyeT MPUOOPETCHHBIMU 3HAHUSIMHU, YMEHUSMHU, HABBIKAMH,
IIPUMEHSAET UX B CUTyalUsX MOBBILIEHHOW CIOXKHOCTU. lIpu 3TOM
MOTYT OBITh JOMYIICHbl HE3HAUYUTENIbHbIE OMIMOKH, HETOYHOCTH,
3aTpyAHEHUS P aHATUTUYECKUX OIEpalusix, IEpEeHOCE 3HAaHUHN U
YMEHUI Ha HOBBIC, HECTAHIaPTHBIC CUTYyaLUU.

Xopomo

BrimonHens! Bce BUIBI yueOHOI paboThl, TpeyCMOTPEHHBIE
yueOHbIM T1aHOM. CTyIEHT JEMOHCTPUPYET YaCTUIHOE
COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB IIPUBEICHHBIM B
TabIUIaX MOKa3aTesel, onepupyeT NpruoOpeTeHHBIMU 3HAHUSAMU,
HO JIOMYCKAIOTCsl He3HAUUTENIbHBIE OIIMOKH, HETOYHOCTH MPH
AQHAJIMTUYECKUX OllepalusX, 3aTPYyAHACTCs IIPU NIEPEHOCE YMEHUN
Ha HOBBIC, HECTAHIAPTHBIC CUTYALUU.

Y10BJ1I€TBOPUTEIBHO

BrimonHens! Bce BUIBI yueOHOI paboThl, IpeyCMOTPEHHbIE
yueOHbIM T1aHOM. CTyJIEHT JEeMOHCTPUPYET HETOIHOE
COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB IIPUBEICHHBIM B
TabIUIaX MOKa3aTesel, onepupyeT NpruoOpeTeHHBIMU 3HAHUSAMU,
JOMYCKAIOTCS 3HAUUTENIbHBIE OITUOKH, HETOYHOCTHU TPU
AHAJIMTUYECKUX ONlEepalUsiX, UCIIBITHIBACT 3HAYUTEIIbHBIE
3aTPyAHAETCS IIPU IPUMEHEHUH HABBIKOB B HOBBIX CUTYyaLUsAX

HeynoBiieTBOpUTEIBHO

He BbimonHen oauH wiM  Oojee BHAOB Yy4eOHOH pPabOTHI,
NPEIYyCMOTPEHHBIX Y4eOHbIM TIuIaHOM. CTYAEHT OEeMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHIA, HABBIKOB MPUBEACHHBIM
B TabiuIax MokaszaTesiei, MOMyCKaroTCs 3HaYUTEIbHBIC OIINOKH,
NPOSIBIISIETCS. OTCYTCTBHE 3HAHWM, YMEHUH, HAaBBIKOB IO PAILY
nokaszaresiei, CTYJACHT HCIBITHIBACT 3HAYMTEIbHbBIC 3aTpPyIHEHHUS
IIPU ONEPUPOBAHUM 3HAHMSIMU M YMEHHUSMH IPU HX MEPEeHOCe Ha
HOBBIE CUTYAIUH.

7.3  OuneHo4HbIe CPeACTBA

7.3.1. Texyumii KOHTPOJIb
[lepeyeHb OLIEHOYHBIX CPEJCTB MO TUCHHILIHHE: «OO0IIas 1 HeOpPraHUYecKass XUMUSD)
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Haumeno-
Ne | panme Kpatkas xapakTepucTHKa OLIEHOYHOTO Tlpeacrapienye OLUEHOYHOTO
OC | ouenou- CpeacTBa cpeactea B POC
CpencTBo KOHTPOJIS, OpraHU30BAHHOE KaK
Vo THbL crienuanbHas 6ecesia me1arorndeckoro pa-
00THHKA ¢ 00yYaroIKUMCs Ha TeMBbI, CBA3aH-
1 onpoc HBIEC C U3y4aeMOU JUCLUIIIMHON, U PacCUu- Bonpocet 1o remaw/paspenam
CobecenoBa- Y AMCH - 11 pa TUCITUTUTAHBI
Hite (YO) TaHHOE Ha BBIACHEHHE 00BbeMa 3HaHUH 00y-
YaroIIEerocs 1o ONpeIeICHHOMY pa3/eiy,
Teme, npobaeMe U T.11.
PaznugaroT 3aga4uu ¥ 3a1aHus:
a) peIpOAYKTUBHOI'O YPOBHS, I03BOJISIOIINE
OLIEHUBATh U IMATHOCTUPOBATH 3HAHUE (haK-
THUYECKOro Matepuana (06a30Bble MOHATHS,
QITOPUTMBI, (PaKThl) U YMEHHE MPABUIIBHO
UCIIOJIb30BaTh CIEIMAJIbHBIE TEPMUHBI U I10-
HATHS, y3HaBaHUE 00bEKTOB U3YUYCHHUS B
paMKax OIpe/IeJIEHHOI 0 pa3jiena AUCLu-
IUIVHBI;
PasHOypOBHe- 0) pEKOHCTPYKTUBHOTO YPOBHS, II03BOJISIO-
5 |BbIE 3a/1a4H U TII:ET(:;EHHBMB 1 par HOCTHpOBaTg y6MeHH’I KoMIuiekT pa3HOypOBHEBBIX 3a-
saaHus POBATD, aHAH3UPOBATH, 00001IIATE JaY W 3aaHui
(P33) (aKkTHUECKUH M TEOPETUYECKHI MaTepHall C
(hopMyIHpPOBaHNEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJIEHHEM ITPUUMHHO- CJIEICTBEHHBIX
CBsI3€l;
CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK
crenuanbHas 6ecesa meaaroruiyeckoro pa-
OO0THHKA ¢ 00YJarOIUMCSI Ha TEMBI, CBS-
3aHHBIC C U3y4aeMOH NUCLUILUIMHOM, U pac-
CUMTAHHOE Ha BBIACHEHHE 00beMa 3HAHU
00yuJaroImerocs 1o onpeaeeHHOMY pas-
nelny, TeMe, mpobdiemMe u T.11.
IIpumepsl BonipocoB AJ1st codece10BaHUSs
Pa3nea 1. O0mas xumust
1) OcHOBHBIE IOHATHS U 3aKOHBI XUMHUH («3aKOH COXPAHEHUS MacChl», «3aKOH ITOCTOSHCTBA
COCTaBa», «3aKOH JSKBUBAJIECHTOBY», «3akoH ABoragpo», «llepuoguueckuii 3o0xkon JI.U.
MenneneeBay).

2) OCHOBHBIE KJIACCHI HEOPraHUYECKUX BellecTB. X moaydeHue u cBOMCTBA.

3) Pemrenue 3amau (CTEXMOMETPUUYECKUE PACUEThI IO YPAaBHEHUS PEAKIIHiL).

4) Ctpoenne aroMa (KBaHTOBbIE 4MCJA, DHEPreTHUYECKHE YPOBHU M IIOLYypPOBHH,
pacripesielieHue 3JIEKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMaX, AJIEKTPOHHBIE (OPMYIIBI U TpadruecKoe
n300pakeHNe pacIpeieieHus JICKTPOHOB).

5) Xumuueckas cBs3b («MeTol BaJICHTHBIX CBsi3eil», «MeToa MOJEeKYJSIpHBIX OpOHUTasei»,
TUTIBI XUMHYECKHUX CBSI3€H, MX CBOMCTBA).

6) OCHOBBI TEPMOAMHAMUKY (OCHOBHBIE MOHSTHS, TETIOBBIE AP PEKTH XUMUYECKUX PEaKLUH,
«3akoH ['eccay», pemenue 3amay).

7) XuMudeckast KHHETHKA ((haKTOphI, BIMSAIONINE HA CKOPOCTh TOMOT'€HHBIX M T'€TEPOr€HHBIX
peakiuii, pereHue 3aaay).
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8) Xwumuueckoe paBHOBecwe (oOpaTumble W HeoOpaTumble peakiuu, «[Ipunnun Jle-
[TaTenbe», cMelIEHNE paBHOBECUS, PELIICHHE 3a/1a4).

9) PacTBOpHI (TEOpHUs PacCTBOPOB, CIIOCOOBI BHIPAKEHUSI KOHIIEHTPALIUI pacTBOPOB, PacyeThl
IIPYU IPUTOTOBJIEHUHU PACTBOPOB).

10)  DOnexrponuTHueckas AUCCOLMALMS (KOJMYECTBEHHBIE XapaKTEPUCTUKH, TEOPHUS
CHJIBHBIX U CJIA0BIX 3JIEKTPOJIMTOB, Bbiuncienue pH B pacTBopax).

11) OkucnuTenbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU. DIIEKTPOXUMUYECKUE MTPOLIECCHI.

12) KommuiekcHble coeAMHEHHUS (OCHOBHBIE MOHSTHS, 3JIEKTPOJIUTHYECKAS TUCCOIMAIUS
pPacTBOPOB KOMILIEKCHBIX COEIMHEHUH, KOJTMUECTBEHHBIE XapAKTEPUCTUKN).

Pa3nea 2. Heoprannueckasi XuMust

1) CgoiicTBa s- 3JI€eMEHTOB M MX coeauHeHUi. JlabopaTopHble METOJbl U MPOMBIIICHHBIE
CIOCOOBI OTYYECHHUS IPOCTHIX BEIIECTB U HanOo0JIee BaKHBIX COCTMHEHUH.

2) CBoiicTBa p- 37€MEHTOB. BO3MOXKHBIE CTENIEHN OKUCIICHUS B COIMHEHUSIX, CBOMCTBA
coeanHeHuil. JIabopaTopHble METOABI M MTPOMBIIIICHHBIE CITOCOOBI IOJIyYEHHS IPOCTHIX BELIECTB U
HanOoJiee BAKHBIX COCTUHEHUH.

3) CgoiicTBa d- aemMeHTOB. BO3MOXHBIC CTEIICHH OKMCIICHHUS B COSIMHECHUSX, CBOHCTBA
coeanHeHuil. JlabopaTopHble METOABI M MTPOMBIIIICHHBIE CITOCOOBI MOJIy4YEHHS IPOCTHIX BELIECTB U
HanOoJiee BAKHBIX COCTUHEHUH.

IIpumeps! pa3HOYPOBHEBBIX 32/1a4 M 3a/1aHUI:

Pa3nea 1. O0mas xumust

3aoanue Ne 1

1. I'maBHOE KBaHTOBOE 4YMCIO0. YTO OHO XapaKTEpU3YET, KaKUe 3HAYEHUs NpUHUMAET?
OHepreTu4ecKkuil ypoBeHb.

2. Pacnipenenure DIEKTPOHBI 1O YETHIPEM KBAHTOBBIM YHCIIaM B 3JIEKTPOHHOW 00OJOYKE
atomMa (ocdopa (rpadpuueckoe uzobpaxkenue). CoctaBbTe 3IeKTpoHHYIO (opmyny. B kakoit
YPOBEHB, U B KAKOH MTOJypPOBEHb IOCTYIAET MOCIEAHUN 3JIeKTpOH? YKaKUTE TUII AJIEMEHTa (S-, p-,
d-). I'me pacmonoxkeHbl 2IIEMEHTHI ATOTO TUIIA TIepruoandecKoil cucreme? CKOIBKO UX BCETO?

3. Kakue opburanu, B3auMOJICHCTBYIOINX aTOMOB, YYaCTBYIOT B 00pa30BaHUN XUMUYECKUX
cszeit B Mosiekyiie Boasl (H20)? CocTtaBbTe cxeMy NepeKpbhIBaHUS BaJICHTHBIX opOuTaneil B 3ToH
MOJIEKYJIE U YKaKUTE ee TeoMeTpuyecKyto (opmy. ByneT mu ata Mosiekya noasipHOn?

4. Hanumure ypaBHEHUS PEAKIMM, C TOMOILBIO KOTOPBIX MOKHO OCYIIECTBUTH CIIEAYIOLINE
MPEBpAILECHUs: KaJbIUI — OKCHJ] KAJIBIUS — THAPOKCU/ KaJIbIUA —> KapOOHAT KaJIbIUs —> TUIPO-
KapOOHAT KaJbIIHs

3aoanue Ne 2

1. Kak 3aBUCHUT CKOPOCTh TOMOTE€HHON XMMHUYECKOM peaKkIuu OT TeMIIepaTypbl U ToueMy?

2. Bzaumopeiicteue CO c Cly uuer no ypaBHEHUIO:

COq) + Clary 5 COClyr). Konnenrpanuu [COJx= 0,3 mons/n u [Cla2]a = 0,2 mons/n. Kak u
BO CKOJIBKO pa3 M3MEHMTCA CKOPOCTh PEaKLUU Yepes HEKOTOpBI MHTEpBAJl BPEMEHHU, KOTJa
KOHIIEHTpaLus Xjaopa ymenpmres 10 0,1 momus/n?

3. B 3aKkpbITOM coCy/ie IPOTEKAET PEaKLUs:

2NO() + Oz S 2NO2).

Onpenenure KOHCTAHTY pPaBHOBECUS OSTOM peakUMHM IPU HEKOTOpPOM IIOCTOSIHHOM
TEeMIIepaType, eCIi HavalbHbIE KOHIICHTPAIMH BellecTB paBHbl (Moub/1): [NO] = 0,08; [O2] = 0,06,
a K MOMEHTY YCTaHOBJICHUSI paBHOBECHUS B cMecu ocTasioch 20% OT NepBOHAYaIbHOTO KOJIMYECTBA

4. Chopmynupyiite 3akoH ['ecca. Onpenenure cTaHAapTHYIO SHTAIBIINIO 00pa3oBaHus Goc-
¢aTa KaJIbIMA 0 yPAaBHEHUIO:

3CaO) + P20s = Ca3(POs)2, ecu

AH® , =—635,5 xJLK/MOuB,

o6p.(CaO(k)

AHG, 0., = —1492 KJlK/MOnb,
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AHi_p_ =—739 KkJI>K/MOJIb.

3aoanue Ne 3
1. Kakume HOHHO-OOMEHHBIE peakuuu uAyT A0 koHua? IlpuBeaute mpuMeps
COOTBETCTBYIOIINX PEAKLIUMA.
2. Kakme u3 mpuBeOeHHBIX BemlecTB mozasepratorcs rupponuszy: NaNOsz, KzSOs, CaCly,
Cu(NO:3)2? Hanumute ypaBHEHUs peakifii B HOHHO-MOJIEKYJISIPHOM U KpaTKoil HOHHOH (opme.
3. CocraBbTe OJJEKTPOHHBIH OamaHC M paccTaBbTe KO3(PPUIMEHTHI B  CIIETYIONIMX
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMAX:
K>S + KoCr207 + HaSO4 — S + Cra(S04)3 + K2SO4 + H20;
Mg + HNO3; — Mg(NOs)2 + N2O + H20.
4. CocTaBbTe CXeMy AJIEKTPOJIM3a PAacTBOpa XJIOpHUIa Kalus U pacTBopa cyibpaTa Meau Ha
MHEPTHBIX IEKTPOIAX.
5. Onpenenure 06beM okcua cepsl (IV) (H.y.), KOTOPBIH MOKHO moxy4duTh U3 200 Mt 16% -
HOro (110 Macce) pacTBopa Cyib(uTa Kanus (III0THOCTh pactBopa 1,14 r/cm®) npu B3aumopelcTBum
€ro ¢ CEPHOU KUCIOTOU IIPU HATPEBAHUH.

Pa3nea 2. Heoprannueckasi XuMust

3aoanue Ne 1

1. Kak u3MeHSI0TCS pauyc aToMa, SHEPTUsl HOHU3ALlUK U BOCCTAHOBUTEIIbHBIE CBOMCTBA B
pany Li —Cs? B3aumMoAeicTBYIOT 11 IETOYHBIE METAILJIBI C 3JIEMEHTAPHBIMU OKUCIUTENSAMU (TaJIo-
reHaMHM, BOAOPOAOM, a30ToM)? CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKIIMNA U YKaXKUTE
YCIIOBUS UX IPOBEJCHUS.

2.CocraBbTe CcXeMy MEpPEKpBIBaHMs AJICKTPOHHBIX 001akoB B Monekyne BeCly. Vkaxwure
¢bopmy 3T0M MoteKyIibl. OLIEHUTE MOJIIPHOCTH OTACIBHBIX CBSI3€H 1 MOISPHOCTH MOJIEKYJIBI B IIEJTOM.
Kakoii Tun rubpuansannu xapakrepeH s saeMenToB [IA rpymnmbi?

3.Hanummre ypaBHEHUs peakiyil, ¢ IOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH CIIEAYIOLINE
NpeBpaILeHHs] BELIECTB: XJIOPUI HATPUSI — HATPUH — THIPOKCHA HATpUil — KapOoHAT HATPHUS —
XJIOpUJ HATpHSl.

4.3anauva. KakoBa MossipHasi KOHIIEHTpaLMsI CEpOi KUCIIOTHI, TP B3auMmoiencTuu 50 mi Ko-
TOpO#i ¢ xyopuoM Oapust oopazoBanock 23,3r ocagka?

3aoanue Ne 2

1. CoctaBbTe ypaBHEHUS peakifii MoJyuyeHHs OOp3TaHa U B3aUMOJCHCTBUS €ro ¢
KHUCJIOPOJIOM (TOPEHKE) U BOJOM.

2. Yo Takoe pacTBOPUMOE CTEKIIO, KaK ero nosydaror? KakoB cocTaB OKOHHOT'O CTEKJIA, U3
4ero €ro Moyy4aroT B IpoMblluieHHOCTH? [loueMy B CTEKIITHHOM MTOCY/I€ HENb3sl XPAHUTh
IUIaBUKYBYIO KUCIOTY? COCTaBbTE COOTBETCTBYIOLUE YPABHEHUS PEAKLIUN.

3. Jlonummre ypaBHEHHUs CIECAYIOIIMX PEAKIMii, COCTaBbTE MIEKTPOHHBIN OanaHC U
MOCTaBbTE KOAPPHUIIMEHTHI:

C + HNO3 (koH1r.) — NO2 + ...
S + HNO3 (koHi1.) — H2SO4 +NO2 + ...
Fe + HNO3(pa36.) — N2O + ...

4. KakoBa maccoBas 10715 11aBukoBoi kuciotel (H2F2) B pactBope, eciu 11s1 pacTBOpeHuUs

3r okcuaa kpemuus (IV) norpedosanocs 200r pacTBOpa 3TONH KUCIOTHI?

3aoanue Ne 3
1. CrnocoObl mOMy4eHus MPOCTHIX BEIIECTB AieMeHToB IB rpynmn. [lnanuansiii meton oT-
JeNICHHUs 30J10Ta OT MYCTOM MOpoAb! (YpaBHEHHUS peakuuid). DIEeKTpOIUTHIEeCKOe paduHUPOBAHNE
Meau. Kakue nporeccsl NpoucXoasT Ha KaTo/Ie U aHOJE MPU OYUCTKE MEIH.
2. Hammmmre ypaBHEHHUS peakliy MOMydeHus ruapokcuaa mapranna (I11) u3 xaxoii-nu6o
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pactBopuMoii conu Mapranua (II). Kakumu 31eKTponuTuaecKiMu CBOicTBaMH 00J1aJaeT 3TOT THAPOK-
cun?

3. Hanumure ypaBHEHHUs peaklUii, C TOMOIIbIO0 KOTOPHIX MOXHO OCYILIECTBUTh CIIEAYIO-
e npeBpaiieHus Bemects: xaopua xpoma (III) — runpoxcun xpoma (I1I) — rexcarugpokcoxpo-
MUT KaJIMsl — XpoMaT KaJlusg — JUXPOMaT Kajusl.

4. 3anava. I{unkoBas pyna comepxut 30% (mo macce) ZnS. Ckonbko M* okcuza cepbl (IV)
(H.y.) MOXXHO

7.3.2. [IpomexxyTouHasi aTTecTaius
IIpumeps! TecTOB

Pa3nea 1. O6mas xumust

1. N20O oTHOCHTCS K KJIacCy HEOPraHMYECKHUX BEIIECTB

A) CIIO)KHOE BEIIECTBO, COIE00pa3yIouii, OCHOBHON OKCH]T

B) crnoxHOe BemecTBo, coaeo0pa3yomuii, KUCIOTHBIA OKCHUT

C) cnokHOE BEIIECTBO, HECOJICOOPA3YIOLIHA OKCHT

2. ATOM 3JIEMEHTA . . . MIMEET JIEKTPOHHYI0 Gopmyay: 1s22s?2p®3s23p3d°4s?

A)K

B) Ca

C) Mn

3. B nepuoge paguyc atoma . . .

A) yBenuuuBaeTcs

B) ymenbiaercs

C) He u3MeHseTcst

4. T'eomerpuyeckas ¢popma moiaekyiasl BCl3? OuneHuTte mojsipHOCTh CBA3€M M MOJISPHOCTH
MOJIEKYJIbI B LIEJIOM. . .

A) IlupaMuanbHas, CBS3H MOJIIPHBIE, MOJIEKYJIA HENOJIIpHA

B) PaBHOCTOpOHHUI TpeyToOJIbHUK, CBSI3U MOJSPHBIE, MOJIEKYJIA MOJISIPHA

C) IMupamuganbHasi, CBA3M MOJISIPHBIE, MOJIEKYJIa MOJISIPHA

D) PaBHOCTOpOHHMI TPEYTOJIBHUK, CBSA3H MOJIAPHBIE, MOJIEKYJIA HEMOJIIpHA

5. lucconmanys KOMIUIEKCHBIX COeTMHEHUN Ha BHEIIHIOI U BHYTPEHHIOIO CEPHI . . .

A) nporuiecc HeoOpaTUMBIN

B) npouecc o6paTumblii

C) nporecc HEOOPATUMBIIA, CTYTIEHYATHIN

6. Hutpar Terpaammuakarmenu (1) — Ha3BaHME KOMIIJIEKCHOTO COEAMHEHHS . . .

A) [Cu(NH3)4(NOs3)]

B) NH4[Cu(NO3)4]

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

7. Ilpu noBbitieHny AaBiaeHus: paBHoBecue B cucteme: SOz (r) +NO2(T) <> 2SO3(r) + NO(T);
AH < 0 cmecTutes

A) —

B) —

C) He cmecTuTCs

8. Peakumsa B3ammoneiictBus H3POs + KOH . . ., ykaxure cymmy KO3(pQPHUIHEHTOB B
MOJICKYJISIPHO-UOHHOM YpaBHEHHH PEAKIIMU; YPAaBHEHUE PEaKIIUH B TPEX BHJIAX MPEJOCTABUTD:

A) peaxiysi HOHHOTO oOMeHa ¢ oOpa3oBaHueM rasa, y, = 16

B) peaxius nonHoro oomMena ¢ odbpasoBanuem ocanka, y, = 17

C) peaxiust HOHHOTO OOMEHa ¢ 00pa3oBaHUEM c1aboro MEeKTpoauTa, y, = 17

9. pH pactBopa paBeH 9, koHIeHTpanuu HoHOB Bogopoaa [H'] u ruapokcuna [OH™] paBHbIL.

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

B) [H']=107; [OH] =10
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C) [H"']1=107; [OH]= 10"

10. Ponps mepokcuna Bomopoaa B peakuuu: KI + H2O2 + HaSO4 — I + HoO + KiSOs,
COCTaBbTE OaJaHC U yKaXuTe cymMmmy ko3 dunuenton. bananc u ypaBHeHHE peaklUy MPEIOCTABUTh

A) oKHCIIUTEND, ), = 8

B) okucnurens U BOCCTAaHOBUTENb, », = 10

C) BoccTaHOBUTEND, ), = 6

11. CkopocTh TOMOTE€HHON PEAKIIUH 3aBUCUT OT . . .

A) OT KOHIICHTpPALIUH

B) ot Temneparypsbl

C) ot karanuzaTopa

D) ot Bcex, BBIIIE TEPEUUCIICHHBIX (DaKTOPOB

12. Cpemu: HNOs;, HNO,, KCIl, AI(OH);, Ba(OH),, H,O cnabeiMu 31eKTpOIUTAMH
SBIISTIOTCH. . .

A) HNO», AI(OH)3, H.0O

B) HNOs, AI(OH)3, Ba(OH)2, H2O

C) HNO», KCl, Ba(OH)2, H20

13. CranmapTHbIE YCIOBHUS . . .

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

B) T=298 K, P =1 arm, 760 mm pr.ct., 101,3 klla

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

14. TenmoBo# 3pPeKT FIK30TEPMUUECKUX PEAKIIHHA . . .

A)AH>0

B) AH<0

C)AH=0

15. Ykaxure cTerneHu OKUCIEHUS aTOMOB BCEX 3JIEMEHTOB B MoJiekyie: 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 TemnoBoit a¢pdexr AH? peakunu cropanus 2,4 r Maraus B IMOKCUJIE
yriaepona 1o ypasHenuto: 2Mg(1s.) + COx(r) = 2MgO(tB.) + C(tB.), ecitu AH(06p.)MgO(TB.) = -
602,2 xJx/momnb, AH(06p.)CO2(r) = -393,5 kJIx/Monb. OTBET OKpyrauTh 10 coThix 00,00; pemenue
3a]]auu MPEIOCTABUTh.

Pa3nea 2. Heoprannueckasi XuMust

1. 1 MecTo cpeau METaIOB O PACTIPOCTPAHEHHOCTH B 3€MHOM KOPE 3aHUMAET. . .

A) Fe

B) Al

C) Au

D) Cu

2. Ponb nmepokcuna Bomopona B peakiuu: KI + H,O, + H>SO4 —, cocraBbTe ypaBHEHUE
PeaKIMy ¥ YKaXHUTE CyMMY KO3 PHIIHEHTOB

A) okucnuTenp ) =8

B) BoccranoBuTEND ), =6

C) conb cnaboit KUCIOTHI Y, =8

D) okucnuTenb U BOCCTaHOBUTEIND Y, = 10

3. C KUCIOpOAOM a30T B3aUMOJICHCTBYET MpH......

A) CranaapTHBIX YCIOBHSX

B) HopManbHbIX yClnOBHAX

C) t=3000° - 4000°C

D)t =300° - 400°C

4. C consHOM KHUCI0TOM HE B3aumozeicTByeT metaii 1IB rpynmst ...

A) Zn
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B) Cd

C) Hg

5. CocraB BeliecTBa, MOKPHIBAIOIIETO HA BO3yX€e MOBEPXHOCTh MEIU 3€JIEHBIM HAIETOM. . ...

A) Cu(OH)2

B) CuCO;

C) Cu(HCO:s)2

D) (CuOH).COs

6. CocraBbTE ypaBHEHHE PEAaKIMM B3aUMOAECUCTBUS TMIPOKCHIA MapraHia ¢ MEPOKCUAOM
BOJIOPOJIa M YKAXKUTE CYMMY CTEXHOMETPUUECKUX KOI(P(PUIIMEHTOB B ’TOM YPaBHEHUH. ..

A)8

B) 12

(O

D) 16

7. CTpoeHue BYX BHEIIHUX JJIEKTPOHHBIX ypoBHEH (n -1)p°ns! umeror atoMsl 21eMeHTOB. . .

A) anemenTs! [A rpynmsl

B) anementsl IIA rpynmsl

C) Na, K, Rb, Cs, Fr

D) Ca, Sr, Ba

8. CymmMma crexuomeTprueckux kodpduunuentos B ypasHenuu: HCl+MnO,— paBHa...

A)6

B) 8

09

D) 10

9. Tunu4YHbBIE HEMETAININYECKUE CBONCTBA IPOSBIISAIOT JJIEMEHTHI. . .

A) C, Sn

B) Sn, Pb

O)C,Si

D) Si, Pb

10. Turan B3aUMOAEHCTBYET C BOJOW U KUCIOTAMU — HEOKUCIUTEISIMM. . ..

A) aKTHBHO

B) He B3auMopeiicTByeT

C) npu HarpeBaHuu

D) B npucyTcTBUM KaTaau3aTopa



