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1. Heaun, 3axa4n 1 NJIAaHUPYeMble Pe3yJbTAThHI 00y4eHHUs 110 JUCIUIITTHHE

Iens oucyunaunvl cocmoum 6 Gopmupo8aHuU U pazeumuu y 00y4arOuWUXcs TUYHOCMHbBIX U
npogheccUOHANbHBIX Kauecms, Nno3eonsiowux obecneuums evinoanenue mpebosanuti ®IOC BO ¢
yuemom o0cobeHHOCmell HAyYHO-00pA308amenbHOU  WKOAbI  YHUuepcumema U aKMYaibHbIX
nompebHocmell polHKa mpyoa 8 Kaopax ¢ 8bICULUM 00PA308AHUEM 8 COOMBEMCMBUL C HANPAGIEHUEM
NO020MOBKU.

CnocobHOCmMU NpumMeHsamb 0a3zo0evle 3HAHUSA 6 001acmu XuMuu 6 NpPophecCUOHANIbHOU
0esamenbHOCmuU, CNOCOOHOCMU NPUMEHAMb 3HAHUSL O NPUPOOe U CEOUCMBAX NPOCMBIX U CLONCHBIX
gewecms, a makxdce 0 Memooax Ux NoJAY4eHus U Ucciedosanus 0as Haubdonee 3¢ghexmusHozo
UCNONL308AHUSL 8 MEXHUKe, YMeHUe NPUMEHIMb OCHOBHble XUMUYECKUe 3aKOHbl, 3aKOHOMEPHOCU
NPOMEKAHUSL XUMUYECKUX peaKyull OJis peuleHuss KOHKPEMHbIX MEeXHUUeCKUX 3a0au.

K ocnosnbim 3a0auam oceoenus oucyuniunvt « Obwas u HeOpeanudecKdas Xumusy cieoyem
omHecmu:

- YeNeHanpasieHHoe NPUMeHeHue 6a308bIX 3HAHUL 8 00IACU XUMUU 8 NPOYeCCUOHATbHOU
0esAmenbHOCIU,

- U3yyeHue u pazeumue NPAKMUYecKUx HAbIKO8 N0 8ONPOCAM, CEA3AHHbIM C NPUMEHEHUEeM
OCHOBHBIX XUMUYECKUX 3AKOHO8, 3AKOHOMEPHOCMel NPpOMeKaHUs XUMUYeCKUX peakyul u yMeHue
NPUMEHSIMb NOJLYYEHHbLE 3HAHUS NPU IKCHIYAMAYUU U YAPAGLEHUU KAYeCMBEOM OUOMEXHON0SULEeCKUX
npou3eo0Cme U MexXHOI02UN NOLYYEHUs., UCCIe008aHU U NPUMEHEHUs. OUONOSUYeCKU AKMUGHBIX
geujecms.

ITnanupyemoie pezynomamsl 00y yeHUs. 3aKIIOUAIOMCA HOPMUPOBAHUU Y 00YHAIOWe20Cs
CNOCOOHOCMU K U3YYEHUI, AHAAU3Y, UCNOAb308AHUI0 OUONIOSUMECKUX 00BEKMO8 U Npoyeccos,
OCHOBbIBAACH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCIMEN MAMEMAMUYECKUX, QUIUYECKUX, XUMUYECKUX
U OUOI02UYECKUX HAVK U UX 83AUMOCBA3SX.

OOyuenne mno guciummHe «OOWas W HEOpPraHWYecKas XUMHS»
(dbopmupoBaHUe Y 00YUYArOIIUXCS CICIYIONIMX KOMITCTCHIIUNI:

HalpaBJIEHO Ha

Koa u HauMeHOBaHUEe KOMIIETEHIIMH HH}II/IKaTopr JOCTHIKCHUSA

KOMIIETCHIINHU

OIIK-1. Cnocoben n3yuaTh, aHAJIM3UPOBATh,
HCIIOJIb30BaTh OMOJIOTHYECKHE OOBEKTHI M
MIPOIIECCHI, OCHOBBIBASICh HAa 3aKOHAX U
3aKOHOMEPHOCTAX MAaTEMaTUUYECKHUX,
(GUBUYECKUX, XUMHUYECKUX U OMOJIOTUYECKHUX
HAyK M UX B3aUMOCBSI3AX

NOIIK-1.1. 3naeT 3aK0HBI U 3aKOHOMEPHOCTH
MaTEeMATHYECKUX, PU3NICCKIX, XUMUYECKUX
1 OMOJIOTHYECKHUX HAYK U UX B3aUMOCBSI3U
NOIIK-1.2. Ciocoben u3yyatb U aHaIU3H-
pOBaTh OMOJIOTUYECKHE OOBEKTHI U TIPO-
LIECCHI

NOIIK -1.3. BiageeT HaBbIKaMH UCTIOIB30-
BaHUs B TPO(HEeCCHOHATEHOU e TENbHOCTH
OMOJIOTUYECKHX 0OBEKTOB M MPOIECCOB

OIIK-7. CnocoGeH nMpoBOUTh
IKCTIEPUMEHTAIBHBIE UCCIIETOBAHUS 1
UCTIBITAHUS IO 33JJaHHOM METOMKE,
HaOJII0/IEHUs U U3MepeHusi, 00padaThIBaTh U
UHTEPIPETHPOBATH YKCIIEPUMEHTAIIbHBIE
TTAHHBIE, IPUMEHSISI MaTeMaTHIeCKHe,
¢dusnueckue, pU3NKO-XUMUYECKHE,
XUMHYECKHE, OMOJIOTHYCCKHE,
MHUKPOOHOJIIOTHYECKHE METO IbI

HOIIK-7.1. 3HaeT 6a30BbIe MAaTEMAaTHUYECKHE,
¢buznueckue, PU3NKO-XUMHUYECKHE,
XUMHYECKHE, OM0JIOTHUECKHUE,
MHUKPOOHOJIOTHYECKUE METO/IBI,
MPUMEHSIEMbIE B OMOTEXHOJIOTUN
HOIIK-7.2. Baneer 0CHOBHBIMH METOLAMU
AKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUN U
HCIBITAHUI B OMOTEXHOJIOT U

HMOIIK-7.3. I'oTOB 110 3aJaHHOII METOJIUKE
MIPOBOJIUTH SKCTIEPUMEHTAIIbHBIC
HCCIIEN0BAHUS U UCIIBITAHUS, HAOIIOASHUS 1
U3MepeHusi, 00padaTbiBaTh U
MHTEPIPETUPOBATH IKCIIEPUMEHTAIIbHbBIE
JTaHHBIE




2.

MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucrturuinaa otHocuTes K 00s3arenbHoM yactu 6sioka b1 «/luctumummnst (Mogynun)» B1.1.16.

«MaremaTuyeckue M €CTECTBEHHO-HAy4Hble  JUCLMIUIMHBD)  OCHOBHOW  00pa3oBaTebHOMN
IIporpaMMsbl OakajgaBpHara.

«Du3znueckas XUMHSI» B3aHMOCBS3aHa JIOTUYCCKH, COACPIKATCIIbBHO U MCTOAUYCCKH CO

CIEAYIOMMH AUCHUITMHAMU U nipakTukamu OOII:

B o0s13aTenpHO yacTh MOJYJIb «MaTtemMaTHdecKue u €CTCCTBCHHO-HAYYHBIC TUCHUIIINHBID)

(B1.1.16):

— (u3HUecKas XUMHUS,

— aHAJIMTHYECKas XUMUS U (PU3HKO-XUMHUECKUE METObI aHAJTN3a,
— OpraHuYecKasi XUMUs;

— OMOXUMUS,

— KOJUIOMIHAS] XUMHSL.

3. CTpykTypa u coaep:kaHue JUCHUILINHBI

OO011ast TPy 1I0eMKOCTh TUCHUILTHHBI COCTABIsIeT 6 3aueTHbIX(¢) equnaull(bl) (216 yacos).

3.1  Buabl yueOHOii paGoThI M TPYA0EMKOCTH
(o ¢popmam 0OyueHus)

3.1.1. Ounas dhopma oOyueHuUs

Ne B S110ii DG KoJymmuecTBo CemecTpbl
wn U y4eOHoi padoTsl 4ACOR 1 5
1 | AyauTopHble 3aHATHS 152 80 12
B ToMm uucre:
1.1 | Jlekuun 52 34 18
1.2 | CemMuHapCKHe/IPaKTHUECKUE 3aHATHS 16 16 0
1.3 | JlabopaTopHbIe 3aHATHS 84 30 54
2 | CamocrosiTesqibHasi paboTa 64 32 32
B ToMm umncre:
2.1 | peuieHue pacyeTHBIX 3a/a4 [0 BapuaHTaM 16 16
2.2 | MOATrOTOBKA K JJAOOpaTOpHBIM paboTam 16 16
3 | IIpomexxyTOouHasi aTTeCTALUS
OK3aMeH + +
Hroro 216 112 104




3.2 TemaTuuecku njiaH H3YYCHUS TUCHUIINHBI

(mo popmam 0OyueHwMsI)

3.2.1. Ounas ¢popma o0yyeHus

TpynoemkocTh, yac

AyauTopHasi pagoTa =
) 2. o g s | &8
& = | g g sE|E:2|5¢8
Ne Pa3nenbl/TeMbl 2 = = 2l 5| E2S| 2%
n/n AUCHMILIHHBI 5 222 85| &8 z =
= O 2 E R “ = 2| O §
= o &
o
1 Paznen 1. O0was xumus
1.1 | Tema 1. OcHOBHBIC 3aKOHBI XUMHUH 14 4 2 4 4
1.2 | Tema 2. CTpoeHue 3JCKTPOHHON 8 4 2 2
o0oouku aroma. [leproanyeckuit
3akoH [[.M. MeHieneeBa
Tema 3. XuMuueckas CBsI3b U CTPOCHHE 8 4 2 2
BEIIIECTBA
Tema 4. Tepmoxumusi. OCHOBBI 11 2 1 4 4
XUMHUYECKOH TePMOJTUHAMUKH
Tema 5. Xumudeckass KHHETHKA U 14 4 2 4 4
paBHOBecue. Karanus
Tema 6. PacTBOpbI. DnekTponuTUYECKas 26 6 4 10 6
JICCOIHALINS
Tema 7. OKUCIUTENBHO- 13 4 1 4 4
BOCCTAHOBUTEIIbHBIC PEAKITUN
Tewma 8. KoMIuiekcHBIC COSTMHEHUS 13 4 1 4 4
Tema 9. O061ME CBOMCTBA METAIIOB. 5 2 1 2
CruiaBbt
2 Pa3nen 2. Heopranuveckasi Xumus
Tema. 1. Xumus s —snementos (1A, HHA 10 2 4 4
TPYTIIbI)
Tema 2. Xumus p- anementos (I1IA, 47 8 25 14
IVA, VA, VIA, VIIA, VIIIA rpymrsr)
Tema 3. Xumus d —snemenros (1B, 11B, 47 8 25 14
IVB, VIB, VIIB, VIIIB rpymrb)
Hroro | 216 52 16 84 64

ceolicmea eeulecnie 6 C6A3U C UX Cocmaeom U CmpoeHuem.

3.3  CoaepxkaHue TUCHUNINHBI

Pa3zgen 1. O0maa xumus
Tema 1. OCHOBHBIE 3aKOHBI XMMHU

3navenue u 3adauu Kypca xumuu. Ponv npocmuix u cnodxcmvix eewjecms 6 6Ovimy u
coepemennoll mexnuke. Kpumepuu oyenku u @vibopa eeugecma 01 KOHKpemuwix yeneu. Pabomoi
0MmeuecmeeHHbIX U COBPEMEHHbIX YYeHbIX 8 obnacmu xumuu. Xumus, KaKk HAYKA, U3y4arowas




3akon coxpanenuss mamepuu, 3aKOH NOCMOSIHCMBA COCMABA, 3aKOH SKeUaneHmos. 1 azosvie
3akoHul. 3akon Asoeadpo, Yucno Asocadpo, Eounuysl usmepenus amomHuix U MOJEKYIAPHBIX MACC.
IIpumenenue ocro6HbIX 3aKOHOB XUMUU K KOIUYECNBEHHbIM PACYemam no YPaeHeHUsIM peakyuu.

OcHo6Hble KNaccbl HeopeaHudecKux COeOUHEeHUll: OKCUObl, OCHOBAHUS, KUCIOMbl U COJU.
OcHOBbl  HOMEHKIamypvl XUMUYeCcKux coeouHenuli. Hexomopvlie memoowsi ux nonyuenus,
0COOEHHOCMU XUMUYECKUX C8OUCMS.

Tema 2. Ctpoenue 251eKTpoHHOM 00010ukH atoMa. [leproanueckuii 3akon JI.M. Menneneesa

Cmpoenue amoma no bopy. Kopnyckynsipno-eonnogvle ceoucmea mamepuu. Ypasuenue
IInanxa. llpunyun neonpedenennocmu. Ypasnenue [llpeouneepa u 601nogvle (hyHKYUU IIEKMPOHOS.

Keanmosvie uucna. I'naenoe keanmoeoe uucno. IOnepeemuueckue ypoenu. OcHogHoe u
8030yocoeHHoe cocmosinue amoma. OpoumanvHoe KeaHMo8oe Yucio. IHepeemudeckue no0ypOGHU.
Dopma amomHuix opoumaneu. Maenumnoe xkeanmogoe uucno. Amomuuvie opoumanu. Opuenmayus
amommuwix opobumanei 8 npocmpancmee. Cnun snexkmpotna. CnuHogoe K8aHmogoe Yucio.

Ilpasuno Ilaynu. Makcumanvnoe Koauuecmeo 31eKMpPOHO8 HA IHEP2eMmuuecKoM YpPOGHe,
nodyposte u amomuou opoumanu. Ilopsaoox 3anonnenus sHepeemudecKux yposrel u nooyposHeli 6
MHOo2031IekmponHblX amomax. Ilpasuno ['ynoa. s-, p-, d- u f~ snemenmoi. Ux pacnonosicenue 6
nepuoouueckou cucmeme J{.1. Menoeneesa.

Ilepuoouueckuii 3axon u nepuooudeckas cucmema siemenmos /. Y. Menoeneesa. Ilepuoovi
u epynnol. Cmpoenue nepuooudeckou cucmemvl U CMpoeHue 3JeKMPOHHOU 000JI0UKU amoma.
Onexmponnvle ananoeu. Banenmuvle snekmponsvt y S-, p-, d- u f- snemenmos. Amommnwvie napamempul.
Amomuvie u uoHHble paduycvl. DHepeus uoxuzayuu (UoHusayuoxHwvi nomenyuan). Cpoocmeo k
9eKMpoHy. DnekmpoompuyamenbHocms. llepuoouunocms 6 usmeHenuu amomMHuIX napamempos u
XUMUYECKUX C8OUCME J]IeMEeHMO8.

Tema 3. Xumuueckast CBsI3b U CTPOSHUE BEIIECTBA

Tunwr xumuueckou cesazu. Kosanenmnas xumuueckas céasb. OQbwjas 31eKmpoHHAs napa.
IIpasuno oxmema. Memoo eanenmmuvix cxem (BC). Dnepeemuueckas ouazpamma 00pazo8amus
Monekynel  6o0opooda. llepekpvisanue snekmpouHvlx obnakos. Jnuna ceazu. Mexanuzmol
00pa306anus KOBANEHMHOU CBA3U: OOMEeHHbIl, OOHOPHO-akyenmopHwlli Ooamusnvii. Ceolicmea
KOBANEHMHOU C8A3U. HACLIUAEMOCNb, HANPABLEHHOCMb U NOJIAPHOCMYb. JJUNOIbHbIU MOMEHM CEA3U.
Junonvnwviti momenm monexynvl. Monnas cesassb, Kak npeoeibHbulll CIyyail NOJAPHOU KOBAIeHMHOU
cea3u. Amommnvie u uonusvle paouycvl. Cmpykmypa MOAeKyIbl U ee 3a8UCUMOCHb Om CMpPOeHUs
8HeulHe20 21eKMPOHHO20 Ypo8Hs amomos. Hanpasenennocmo kosanrenmmuoii céasu. Barenmuoie yenoi.
Tubpuouzayus ceszeti. Fubpuouzayus amomusix opéumaneii YeHMmpaibHo20 Amoma muna sp, sp’,
sp? u cmpyxmypa monexyn Ax2, Ax3, Ax4.

Kpammnuie ceasu, o- u m- cesazu.

Booopoonas ceasv.

Ocobennocmu Memaniuieckou ces3u.

Tema 4. Tepmoxumusi. OCHOBBI XUMHUYECKON TEPMOTUHAMUKH

Ouepeemuueckue s¢ghghexkmor npoyeccos. Cucmemsvl, cOCMOAHUA U DYHKYUU COCMOAHUSL.
Tepmoounamuueckue napamempwvl. Buympenusas snepeus, paboma, meniogou 3¢pgpexm xumuyeckotl
peaxyuu. Ilepswviii 3axon mepmoounamuxu. Iumanonud. Cmanoapmuas 3HMAIbNUA 00paA308aHUS
CIIOJACHO20 Geujecmea.

3axon I'ecca u cnedcmsus uz nezo. Ilpumenenue ux 011 pacuema SHMANGNUN XUMUYECKUX
peaxyuil u ¢azosvix npespaujeHull.

Tema 5. Xummnueckasi KHHeTHKa U paBHoBecue. Karanus

Ckopocmo xumuueckou peaxyuu. Cucmema, ¢asa, komnonenm. Cucmemvl 20MO2eHHbIE U
2cemepocenuvie. lomocennvie peaxyuu. 3a8UCUMOCHb CKOPOCMU peakyuu Om KOHUEeHmpayuu
peazupyrowux eewecme. Brusnue oagneHuss Ha cCKOpoCmy 2a308bIX peakyutl. 3aKoH 0eticmeus Macc.
Cmaouu, onpedensrowue ckopocms npoyecca. Bausnue memnepamypwi Ha ckxopocmv peaxyuu.

Onepeusi akmusayuu. Ypaenenue Appenuyca. Temnepamypuulii koaghguyuenm ckopocmu peakyuu
Banm-T'ogpga.



l'emepocennvle peaxyuu. 3a8UcumMocms CKOpOCMU 2emepoceHHble peakyuu. 3asuUcumocmy
CKOpOCMU  2eMepO2eHHOU peakyuu om KOHYeHmpayuu peazupyiowux eewjecms. Buauue
nosepxuocmu pazoena @az u oug@ysus.

Kamanuz eomozennviii u cemepocennvil. Mexanusm Oelicmeus — Kamaiusamopoe.
Hneubumopul. Llenusie u pomoxumuueckue peaxyuu. Peakyuu oopamumsie u neobpamumbvle.

Xumuueckoe pasHogecue 8 20MO2EHHBIX U 2emepo2eHnblx peakyusx. Koncmanma pasnosecus.
Yenosus cmewenus pasnoegecus. [lpunyun Jle- Lllamenve.

Tema 6. PacTBOpBI. DNEKTPOIUTHYECKAS TUCCOIHALINS

Obwas xapakmepucmuka u Kiaccuguxayus pacmeopos. Ponb pacmeopos 6 npupooe u
mexnuxe. Booa u 600nvie pacmeopwl, HesoOuble pacmeopvl. OnpedenieHue uoeaibHo20 pacmeopa.

Cocmae pacmeopos. Cnocodbuvl evipadicenuss cocmasa pacmeopos. Pacmeopumocme.
Pacmeopvl  nenacwviwennvie, nacvliyenHvie U nepeHacvlujeHHvle. Brausnue memnepamypvl Ha
pacmeopumocms meepoo2o geujecmaa u xcuokocmu. Conveamayus u euopamayusi. IHMAIbNUA
pacmeopenus.

Onekmporumuueckas ouccoyuayus. Pacmeopwr 2nekmponrumos. Teopus cuopamayuu 6
npoyeccax snekmpoaumudeckou ouccoyuayuy. CmeneHv 31eKmMpOIUMU4eckKou oOuccoyuayuu u ee
3aeucumocms om pasiuyHvlx pakmopos. CunvHvle u caabvie snekmpoaumvl. Koncmauma
INEKMPOIUMUYECKOU OUCCOYUAYUU CNAOBIX INeKMPOIUmMos. 3aKOH paszeedenusi (paszdasienuis,)
Ocmeanvoa. CunvHvle snexkmponumel. Kasxcywasca cmenens Ouccoyuayuu. Ilowsamue 06
akmusHocmu, Kodg@uyuenm axmusnocmu. Kucnomwl, ocHoeanus u coau ¢ mMOUKU 3peHUs.
NEKMPOIUMULECKOLL Meopul pacmeopos. Amgomeprnocme.

Onexmponrumuyeckas ouccoyuayus 600vl. HMonnoe npouzeedenue 600vl. Konyenmpayus
NPOMOHO8 U UOHO8 2UOPOKCUNA 8 HEUMPANbHBIX, KUCILIX U WEeT0YHbIX pacmeopax. Booopoouwiii
nokasamenv pH. Kucnomno-ocnognvie unouxamopwi, pH-wempuol.

Peaxyuu  uonnoco  obmena.  Honno-obmenmvie  peaxyuu ¢  0b6pasosanuem
MAnopacmeopumozo geujecmaa, ciabozo snexkmpoauma. Ilpouzeedenue pacmeopumocmu.

Tuoponus coneu. Cmenenv u xoncmanma euoponuza. CmyneHuamoii euopoaus. Bausnue
memnepamypbl U KOHYeHmpayuu Ha cmeneHs cuopoausa. Mzmenenue pH pacmeopa npu cuoponuse.

Tema 7. OkuCIUTENBHO-BOCCTAHOBUTEIbHBIE pEAKIIUU

Ionamue o peaxyusx oxucieHus-eoccmanognenus. Cmenensv okucienus. OxuciumenvbHo-
80CCMAHOBUMENbHBIE CBOUCMBA NPOCMbIX U CILONCHBIX 6eujecms. Baoicueuwiue oxuciumenu u
soccmanogumenu. Cocmaenenue ypagHeHUutl OKUCIUMENbHO-60CCMAHOBUMENbHbIX PeaKyull.

Tunsl oKuUCIUMENLHO-60CCMAHOBUMENLHBIX PEeaKyull. 3a8UcUMOCMb COCMAsa NpoOyKmoe
OKUCTEHUS U 80CCMAHOBIEHUSL O YCI08ULL NPOBEOEHUS PeaKyuu.

Onexmpoxumuyeckue  npoyeccol.  Bzaumocesazo — meocdy — 21eKMpOXUMUYECKUMU U
OKUCTUMENIbHO-80CCMAHOBUMENbHLIMU npoyeccamu. 1 anveanuueckuil d1emenm, 2anb8aHUYecKasl
napa. Xumuueckue ucmouyHuxu moka. I anveanuueckue snemenmsl u akkymyaamopwl. Tonnuenvie
S/1eMeHmbl.

Onexmponuz. 3axonvr Papades. Ilocnedosamenvnocms B0CCMAHOBNEHUS KAMUOHOE U
OKUCNeHUe AHUOHO8 NPU CILOHCHOM COCMAse 2NeKmpOoIuma. INeKmpoau3 ¢ pacmeopumblM aHOOOM.
Ipumenenue snexkmponuza. Cmanoapmmbiii 21eKmpooHblll nomenyual. Booopoouwuii snexmpoo. Pso
nanpsixcenu.  I.J[.C.  eanbeaHuueckoco  dnemenma. Cmanoapmuvlie  OKUCIUMENbHO-
80CCMaHOBUMENIbHbIE NOMEHYUATbL U NPUMEHeHUe UX OJisl ONpedeneHUsl 03MOACHOCTNU NPOMEKAHUS
OKUCTUMENbHO-80CCTNAHOBUMENbHBIX PeaKYUli.

Tema 8. KomruiekcHbIe cOeTUHEHUS

OcHogHble nonodHceHUss KOOPOUHAYUOHHOU Meopuu CMpOeHUs KOMNIEKCHbIX COeOUHEeHUl.
Xumuueckas c6:13b 8 KOMNIEKMHBIX COEOUHEHUsX. /[JOHOPbL U AKYEenmopbl 21eKMPOHO8. 3a8UCUMOCTb
KOOPOUHAYUOHHBIX CBOUCME YEHMPATbHO2O0 AMOMA OM CMPOEHUS €20 INeKMPOHHOU 000J0UKU.
Jlueanowvl. Koopounayuonnoe uucio. Homenknamypa — KoMniekcmuvlx — cOeOuHeHull.
Onekmporumuyeckue c80UCMBA KOMNIEKCHbIX coeOuHeHutll. Jluccoyuayus KOMNIEKCHbIX UOHOS.
Koncmanma necmoiikocmu.



Tema 9. O6mue cBoiicTBa MeTaisioB. CriiaBbl

OmHocumenvhas pacnpocmpaHeHHOCmMb MEemallos 6 Npupooe U GadxcHeliuiue 8udvl pyo.
OcHoguble ~ mMemoObl nonyueHus — Memasios us  pyo: 2uopomemaliypauyeckue,
nUpoOMemaniypeuieckue u 31eKmpomemaiiypeuiecKue.

Ocobennocmu cmpoeHus u GU3ULeCKUX c80UCE MeMAalIU4ecKUx Mamepuaos.

Xumuueckue ceoticmea memannos. Bzaumoolelicmeue mMemaniog ¢ Hememaniiamu, 60001,
pacmeopamu KUCIom u wenoyeu. Xumuyeckue c80Ucmsea OKCUO08 U 2UOPOKCUOO8 MEMAILIO08.

Pa3nen 2. Heopranuveckasi XuMusi

Tema 1. Xumus S — 3nementos (A, 1A rpymrsr)

Ilepsas epynna [lepuoouueckoii cucmemvi

L]enounvie memannvt (IA epynna). Cmpoenue snekmpourou obonouku amomos. Ilonyuenue
wenounvlx Memannog u ux npumenenue. QOcobennocmu ¢usuueckux ceoticms. Oobwas
Xapaxmepucmuxka Xumuueckux ceoticms. Bzaumooeticmsue ¢ kuciopooom (okcuowl, nepoxkcuowvl), ¢
8000p0O0OM U OpYUMU HEMEMANNAMU, C 000U U pacmeopamu Kuciom. I uopoxkcuowvl, ux ceoucmaa.
T'uopoxcuo nHampus, memoowvl e2o nonyuenus. Kapbonam nampus, amMmMuayHo-x10puoHvlll cnocoo
noayuenus. Kapbonam wxanus. Ilpumenenue coedunenuil wenoynvlx Mmemannos. Kanutinvie
YOobpeHus.

Bmopas epynna Ilepuoouueckou cucmemoi

Bepunnuii, macnuu u wenounoszemenvuvie snemenmol (114 epynna). Cmpoenue 21eKkmponHOL
obonouxku amomos. [lonyuenue memannos u ux npumenerue. I ubpuouzayus muna sp. Ocobennocmu
Quzuueckux ceoticme memannos IIA epynnei. Obwas xapaxmepucmuxa XUMUYECKUX CBOUCMS.
Bszaumooeticmasue ¢ kuciopooom, 6000po0om, azomom u Opyeumu Hememaniamu. Bzaumooeticmeue
¢ 8ooou, pacmeopamu kKuciom u wenrodet. Oxcuodvl u Tuopokcuovl u ux nonyuenue. Hzeecmo
eawenas u Hezawenas. Ocneynopvl. Ampomepnocmv oxcuda u euopokcuoa o6epunnusa. Conu:
Xnopuodsl, kapbonamol, cyrbgamot. ['unc. Cniasel bepuiius u machus. Kecmkocms 600bl U Memoobl
ee YCmpaHeHus.

Tema 2. Xumus p- anementos (1A, IVA, VA, VIA, VIIA, VA rpymrsi)

Tpemws epynna Ilepuoouueckoii cucmemvl

bop, amomunuii, eannuii, unouu, mannui (1114 epynna). Cmpoenue snekmpouHou 060104Ku
amomos. T'ubpuouzayus sp2. Obwue 3aKOHOMEPHOCMU USMEHEeHUs (QUUYECKUX U XUMUYEeCKUX
ceoticms.

bop. Ionyuenue 6opa. Oxcuo 6opa, 6opuvie kuciomwvl u ux coau. bypa. bopuowr u
60p06000poobI. [Ipumenenue 6opa u e2o coeOuHeHull».

Anmomunuti.  Ilonyuenue  memaniuueckoeo — amomMunus. — Xumuuyeckue — C80UCMEA:
g3aumooeticmeue ¢ KUCIOPOOOM, B00O0U, pPACMEOpamMu KUCIOmM U wenodeli. AnomMuHomepmus.
Tepmum. Oxcuo u euopoxcuo anomunus. Kopyno. Conu anomunus. Keacyvl. Kaonun, enuna u
ookcumul. [Ipumenenue antoMunus u e2o CN1a6o8 8 mexHuke.

Yemeepmas epynna Ilepuoouueckotl cucmemol

Venepoo, kpemmuii, eepmanuti, onoso, ceuney (IVA epynna). Cmpoenue 31eKmMpOHHOLU
obonouku amomos. ubpuouzayus muna sp3. Obwue 3aKOHOMEPHOCU UMEHEHUS XUMUYECKUX
CBOUCME 8 POy Venepoo — CeUHEY.

Venepoo. Yenepoo 6 npupooe. Annomponuyeckue moougurayuu yenepooa. Mckyccmeaentvie
anmaszvl. llpumenenue cpaguma u axmueuposaHno2o yaid. Xumuueckue COUCMEA Yenepood.
Oxcuovl yenepooa, ux ceoucmea u npumeHeHue. Y2o01bHas KUCIOMA U ee COMU. Y2nee000poobl:
Meman, smuneH, ayemuner. Kapouovl memannos, ux ceoticmea u npumeHenue.

Kpemnuu. Kpemnuii 6 npupooe. Ecmecmeennvie u uckyccmeennvle cuiuxamsl. llonyuenue
Kkpemuus. Juokcuo xpemuus. Keapy u keapyesoe cmexno. Kpemnesas kucioma u ee CONU.
Pacmeopumoe cmexno. Cmexno, kepamuka, gpapgop, yemenm. Cunuyuovt memannos. CoeouHenus
KpeMHUsL ¢ B00OPOOOM.

T'epmanuii, onoso u ceuney. Ilonyuenue memanniog uz NPUPOOHsIX coeOuHeHul. XumuyecKue
ceoticmea. Bzaumooeticmsue cepmManus, 01064 U C8UHYA C KUCTOPOOOM, 80001, pACMEOPAMU KUCTIOM
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u wenoueti. Amgpomeprnocmov oxcudos u udpokcuoos. OKUCITUMETbHO-80CCMAHOBUMENbHBLE
ceoticmea coedunenuti 0106a u ceéunya. Coau 0106a u c6UHYA.

IIamas epynna [lepuoouueckoii cucmemvl

Aszom, ¢hocgpop, mvruvsik, cypoma, eucmym (VA epynna). Cmpoenue 31eKmpoHHOU 000104KU
amomos. OKucaumenbHoO-80CcCmMaHosumenvHvle ceolcmea snemenmos VA epynnel. Duzuueckue
ceoticmaa. Annomponuueckue moouguxayuu gpocgpopa. Memoowt nonyuenus azoma u gpocghopa u3z
NPUPOOHBIX UCTIOYHUKOG U UX NPUMEHEHUEe 8 MeXHUKe.

Azom. Cmpoenue monexynvi. Xumuueckas unepmHocms azoma. Bzaumooeticmeue azoma c
memannamu. Humpuowol u ux npumenenue. Ammuax. Qusuueckue ceoticmea. Cmpoerue MoaeKyivl
ammuaka. AMMuak Kax aueaHo 8 KOMNIEKCHbIX coedunenusax. Boowwii pacmeop ammuaxa. Coau
ammonusi. Ammuakamol. Cunmes aMMUaKa u3 31emMeHmos - evloop ycnosuti. OKucieHue ammuara.
Oxcudvl azoma, ux noayyeHue u ceoucmed. Bzaumooeiicmsue ¢ 6000l u pacmeopamu uenouetl.
Aszomnasa u aszomucmas ruciomvl. Cunme3 azommuou Kuciomwel. Ee xumuueckue ceoucmea.
Bzaumooeticmeue memannog u nememaniog ¢ azomuou kuciomou. Conu azomuou KUCIomol u ux
npumeHenue. Azomuvie y00OpeHus.

Docgop. Xumuueckue ceovicmea ¢hocpopa. Oxcudvr ¢hocghopa. Kucnommuvie ceoticmsa
oxcuoos. Bzaumooeticmeue oxcuoa gocghopa (V) c eo00oi. Docghopuvie kucromel. Coau
opmoghocghopHoii kuciomul u ux euopoaus. Pocgopuvie YOoopenus u ux noiyyeHue.

Llecmas epynna Ilepuoouueckoti cucmemul

Kucnopoo, cepa, cenen, mennyp, nononuii (VIA epynna). Cmpoenue 9NEeKMPOHHOU
00010uKU amomo8. V3meHenue OKUCTUMENbHBIX U 8OCCIMAHOBUMETbHBIX CEOUCME 8 P30y KUCIOPOO-
mennyp. Quzuueckue ceoticmea. Annomponus cepul. Ilonyuenue xuciopooa u cepvl U3 NPUPOOHbIX
UCMOYHUKO8 U 06IaCmu UX NPUMEHEHUs.

Kucnopoo. Cmpoenue monexynvl. Bzaumooeticmseue Kuciopooa ¢ Memamiamu u
Hememaniamu. O3on. Ilonyuenue u okuciumenvHole ceolicmaa 03ona. Booa. Cmpoenue monexyibi.
Ceouicmea  600vi. Ilepokcuo  6odopooa. Onexmporumuueckue  ceovcmea. Ilepoxcuoul.
OKUCIUMENbHO-60CCMAHOBUMENbHBLE CEOUCEA NEPOKCUOOB.

Cepa. Bzaumooeticmsue ¢ memaniamu u vememaniamu. Cepogooopod. dnekmporumuyeckue
ceoticmea ceposodopooHou kuciomsl. Cynoghuovi. Okcuovl cepwvl, ux nonyuenue, QuzuyecKue u
Xumuueckue ceoucmed. JJUoKcuo cepvl U CEPHUCMAA KUCIOMA. DIeKMPOIUMUYEcKUue CE0UCmed
CEePpHUCMOU  KUCIOmMbl U 2udpoaus ee conel. OKUCIUmMenbHO-60CCMAHOBUMENbHBIE CEOUCMEA
coeounenuti cepol (IV). Okcuo cepwvr (VI) u cepnas xucioma. Ilonyuenue cepHoti Kuciomol u ee
npumenenue. Oneym. Bzaumooeiicmeue ceproii kuciomul ¢ memaniamu. Cynvgpamol. Iupocepnas
Kucioma, ee c8olcmaa.

Ceovmas epynna [lepuoouueckoii cucmemol

Booopoo. Cmpoenue amoma u monexyavi. @Duszuueckue ceoticmeéa. Pacmeopumocme
6000poda 6 memannax. llpupoonvie coedunenus u noayueHue 600opooda. HMzomonwi 600opooa.
Xumuueckue ceoticmea 6000poda. Bzaumooeiicmsue 6o0opoda c¢ memaniamu. 1 uopuowl.
Coedunenus 6000pooa ¢ HemMemalamu.

@mop, xnop, 6pom, oo, acmam (VIIA epynna). CmpoeHnue 31eKmpoHHOU 00010UKU AMOMO8.
Oxucnumenvhuvle ceolicmea zanocenos. Cmenenu oxucnenus. Cmpoenue monexyn. Pusuyeckue
ceoticmea. Ilonyuenue 2anocenog 8 c80000HOM 6uoe U ux npumeneHue. Xumuueckue ceoucmea
eanoeenos. Bzaumooeiicmeue ux ¢ memaniamu u Hememannamu. Booopoomvie coedunenus
2a02eH08. noxyyexue, Quzuueckue ceoticmaa. Ddnexmponumuieckue ceoticmea
2anoeeno6000pooHbix Kuciom. Iliasuxosas xucnoma. Ilonyuenue. Conu niaeuxo8ou KUCiOmMoul:
@mopuosl u cuopogpmopudvl. Bzaumooeticmsue niaguxogou KUCIomsl ¢ OUOKCUOOM KPeMHUS U
cmexnom. Conanas xucroma. I[lomyuenue u ceovcmea. Coau. Boccmanosumenvhuvle ceoucmea
2a102eHUO-UOHO08 8 DAY Pmopud-1oouo.

Kucnopoonvie coeounenus eanocenos. Coeounenus ¢pmopa c kuciopooom. Bzaumooeticmeue
2anoeenos ¢ 000U u pacmeopamu wenodel. Kuciopoocooepicawue Kuciomol Xaiopa u ux coui.
IHonyuenue coneii. I'unoxiopumsi, X10pHas uzeecmv, OepmMoLemosa coib, NePXIoPan AMMOHUSL.
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Ionyuenue kuciom. Ycmouuugocms, 21eKmpoIumudeckue U OKUCIumenbhvlie cOUCMEa KUCIOm 6
pAOy:  XJIOPHOBAMUCMAS, XJAOPUCMAsL, XIopHO8amas U XaAopHas kuciomoel. OKcudvl Xaopa.
Oxucaumenvhwle C80UCMBA KUCIOPOOCOOEPAHCAUUX COCOUHEHUN 2ATI02EHO8.

Coedunenus eanocenos c¢ nememannamu. Heobpamumvlii cudpoaus eanocenansuopuoos
KUCIOM.

Bocvmas epynna Ilepuoouueckoti cucmemul

Lenuti, Heown, apeon, kpunmot, kceroH, paoon (VIIIA epynna). Cmpoenue 31eKmMpOHHOU
obonouku amomos. Puzuueckue ceoticmea. Haxoocoenue 6 npupooe u npumenenue 61a20poOHbIX
2a306 6 mexruke. CoeOuHenust KCeHOHA ¢ PMopom u KUciopooom. Mx nonyuenue u ceoticmsa.

Tema 3. Tema 3. Xumus d —snementos (1B, 11B, 1IVB, VIB, VIIB, VIIIB rpymibi)

Tuman, yupkonuu, eagpnuti (IVB epynna). Cmpoenue 31eKmMpoOHHOU 000I0YKU AMOMOS.
Qusuueckue ceoticmea mumana. Ilpumenenue mumana u e2o cniagos. llpupoouvie coeounerus u
noxyyenue mumana. Xumuueckue ceolicmea. Bzaumooleiicmsue ¢ Hememauiamu (KUCI0POOOM,
68000p0o0oM, azomom u 0p.). Juoxcuo mumarna. Bzaumooeiicmeue mumana ¢ 80001, pacmeopamu
Kuciom u wenoyeu. Xumuyeckuil xapakxmep oKCuoo8 u 2UOPOKCUOO8.

Xpom, monuboen, sonrvghpam (VIB epynna). Cmpoenue 31eKmpoHHOU 000J0YKU AMOMOS.
Xapaxmepnvie cmenenu oxucienus. Quzuueckue ceolicmaa u npumenenue. Jlecuposannvle cmau.

Xpom. [lonyuenue xpoma. Oxcuo u cuopokcud xpoma (1), Ux amgpomeprocme. Ipumenenue
oxcuoa xpoma (I11). Oxkucaenue coeounenuii xpoma (11). Coeounenus xpoma (V1): oxcuo xpoma (V1),
XpoMo8as u 08YXpOMOBAsL KUCIOMbL U UX COU. Bzaumnoe npespawjenue xpomamos u ouxpomamos.
OxucaumenvHvle c80UCMBA OUXPOMAMOB.

Mapeaney, mexneyuii, penuit (V1B epynna). Cmpoenue snexmponnoti 060104ku amomos.

Mapeaney. Ilpupoousie coedunenusi u nonyueHue mapeanya. Bosmoowcnvie cmenenu
oxucnenus. Ocobennocmu gusuueckux u xumuyeckux ceoticms. Ilpumenenue. Jleeuposanue cmanetl.
Bzaumooeticmeue mapeanya ¢ Hememamiamu (Kuciopooom, cepou, ¢ocgopom), 6000t u
pacmeopamu  kuciom. OKcuobl u 2UOPOKCUObL MAP2aHyd, UX NeKMPOIUMUYECKUE CBOUCMEA.
Juokcuo mapeanya. Oxkcuo mapeanya (VII), mapeanyesas xucroma u ee coau. OxkuciumenbHo-
B0CCMAHOBUMEIbHBIE — CEOUCMBA  COCOUHEHUL MApP2aHya 6 PA3HbIX CMENeHAX OKUCLeHUs.
Ilepmaneanam xanust Kak OKUCIUmMen®.

Keneso, kobanem, Hukenw, niamunogvle memannvl (VIIB epynna). Cmpoenue 31eKmpoHHOU
000104KU AMoMO8.

Keneso, kobanem, nuxenv. Cmenenu oxucienus. Ilonyuenue u npumernenue. JJomeHHbIl
npoyecc. Bzaumooeticmeue memannog ¢ KUciopooom, 6000, kucromamu. Okcuovt u I uopoxkcuosi.
OxuciumenvbHO-80CCMAHOBUMEIbHbLE CEOLCIEA COCOUHEHU Memailos coO Cmenenvio okucienus 11
u lll. @eppumut u peppamoi. Komnnexcuvie coeounenus.

Inamuna. @Qusuueckue u xumuueckue ceoticmea. Kamanumuueckue ceoticmea niamuHul.
Omnowenue k xucromam. Ceoticmeéa oKkcuoog u 2uopokcuoos. Komnnexcnvie coedunenus.
Tonyuenue u npumenenue NAAMUHLL.

Meow, cepebpo, 30nomo (IB epynna). Cmpoenue snekmpoHuou obonouxu amomos. llonyuenue
Memainnios u3 pyo.

Ocobennocmu gpuzuueckux c8oucma. Xumuueckue ceolcmed: OmHouleHue K KUciopooy, 600e
u pacmeopam xuciom. Oxcuovl u luopokcuovr u ux ceovicmea. Komnnexchvie coedureHus.
Baoicnetiuue conu: MeOHblil KYROpoc, 2aio2eHuobl cepedpa.

Lunx, kaomuii, pmymo (IIB epynna). CmpoeHnue 31ekmponHotl 000104Kku amomos. Ilonyuenue
Memanios u ux npumMeHeHue.

Qusuueckue u xumudeckue ceoticmea. OmHouieHue Memanios K KUCIOPOOY, B00e,
pacmeopam kuciom u wenouei. Oxcuovt u I'uopoxcuovl. Conu: xa0puovl, cyivghuovl, cyivpamoi.
Komnnexcnvie coedunenus. Cnaagvl yunka. Amanveamvl. Llunkosanue u KaoMuposanue.
Toxcuunocms pmymu.
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34  TemarTuka ceMHHAPCKUX/MIPAKTHYECKHUX H JJA00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/IPaKTUICCKUE 3aHATUS

Paznen 1. Ob6mas xumus

Tema 1. OCHOBHBIEC 3aKOHBI XUMHH

Tema 2. CtpoeHue 31eKTpOoHHOM 000704KH aToMa. [lepnonnueckuii 3akon J.M.
Meunneneena

Tema 3. XumMudeckas CBSI3b U CTPOCHHE BEIIIECTBA

Tewma 4. Tepmoxumus. OCHOBBI XMMHUYECKOW TEPMOIMHAMHUKHI

Tema 5. Xumuyeckasi KWUHETUKA U paBHOBecue. Katanus

Tewma 6. PacTBopbl. DeKTpOIUTHYECKAS TUCCOIUAIUS

Tema 7. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI

Tewma 8. KommiiekcHbie coeiuHeHUs

Tema 9. O6mue cBoiicTBa MeTaisioB. CIiiaBbl

3.4.2. JITabopaTopHbIe 3aHATHUS

Pazgen 1. O0mas xumus

Tema 1. OCHOBHBIEC 3aKOHBI XUMHH

Jlabopamopnas paboma « OcHo@Hbie KIACCbl HeOP2AHUUECKUX BeLeCmBy

Tema 4. Tepmoxumusi. OCHOBBI XUMUYECKON TEPMOAMHAMUKHI

Jlabopamopnas paboma « Tennogvie a¢hghexmul xumuyeckux peaxyuii»

Tema 5. Xumuueckasi KuHeTHKa U paBHoBecue. Karanus

Jlabopamopnas paboma « Ckopocms Xumudeckux peakyuil. Xumuyeckoe pasHogecuey
Tema 6. PacTBOpBI. DIEeKTPOTUTHYCCKAS TUCCOIHAIIHS

Jlabopamopnas paboma « Pacmeéopbl (npucomosienue pacmeopos, meniosvie dghgexmol npu

pacmeopenuu)»

Jlabopamopuas paboma « Peaxyuu uonnozo oomena»

Jlabopamopnas paboma «l uopoaus conei

Tema 7. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIUU
«OKUCIUMeNbHO-80CCMAHOBUMENbHBLE PEaKYULLY

Tema 8. KomruiekcHbIe COeTMHEHUS

«KomnnexcHovle coeOuHenus»

Paznen 2. Heopranmueckast Xumust

Tema.l. Xumus S — anementoB (IA, [1A rpymrsr)

«Onemenmut |A epynnwi. [l]enounvie memanivi»

«Onemenmot 114 epynnul. Bepunnuti, MazHuil U wje104yHo-3eMelbHble Memalibly
Tema 2. Xumust p- anementos (1A, IVA, VA, VIA, VIIA, VIIIA rpymsr)
«Onemenmut IlI1A epynnut. bop, antomunuiiy, «nemenmuot IVA epynnel. Yenepoo, kpemnuiiy»
«Onemenmor VA epynnot. A3om, pocghop»

«Inemenmot VIA epynnwvi. Kucnopoo, coeounenus cepol (-11)»

«Dnemenmot VIA epynnvi. Coeounenus cepor (1V, VI)»

Tema 3. Xumus d —snementos (1B, 11B, IVB, VIB, VIIB, VIIIB rpymmsr)
«Onemenmut 1B u 1B epynn. Meow, cepebpo. Lunk, kaomuii, pmymo»
«Onemenmot IVB u VIB epynn. Onoso, ceuney. Xpom u eco coeounenusn»
«Onemenmul VIIB epynnwi. Ceoticmea coedunenuii mapeanya»

«nemenmot VIIIB epynnol. JKenezo, kobanom, HuKe b

3.5 TemaTuka KypcoBbIX POEKTOB (KYPCOBBIX PadoT)

KypcoBbie paboTsl He IpeycMOTPEHBI
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4, Y4eOHO-MeTOAMYECKOE M HHPOPMALIMOHHOE O0ecTieYeHue

4.1  OcHoBHasi JUTEpaTypa

1. O6mrast xumus B 2 1. YueOnux/ H.JI.I munaka - Mocksa: M3natensctBo FOpaiit, 2023.

2. O6mas xumus. Yueonnk /Koposun H.B. M.: Beicias mkosna, 2008

3. O6mas u Heopranuueckast xumus. YueOHuk/ Bopoorses A.@., Kysunenos H.T., [luBaaze
A.1O. Kn.1,2 — M.: Akagemknura, 2006.

4. JTabopatopHble pabOTHI [10 HEOPraHUYECKOM XuMuH / o pepakuueii A.M. Bosbmakosa
/T.H. banakupea u H.M. bapanaesa — M.: MI'YUD, 2010.

5. Obmras xumusi. Jlabopatopuslii mpaktukym /H.M. bapanaesa, A.Il. Anpinna - M:
Mockosckuii ITommrex, 2019.

4.2  JlomoJHUTE/IbHAS JTUTepaTypa

1. Xumus. Yuebnoe nocooue/ bepexxnoiA.H., Pocun U.B., Tomununa JI.I. — M.: Beiciast
mkoJa, 2005.

2. 3amauun u ynpaxuaenus o oomeit xumun / I'munka H.J1,,Epmakos A..— M.: UnTHrpai-
IIpecc, 2009.

4.3  DJeKTpoHHBIE 00pa3oBaTeIbHbIE pecypchl
1. https://online.mospolytech.ru/course/view.php?id=567
2. https://online.mospolytech.ru/course/view.php?id=576

5. MarepuajibHO-TEXHHYECKOe o0ecredeHne
OOmass W HeopraHuyeckas Jexmuonnas ayuropus TTK Crounbl yueOHbIE CO CKaMbsIMU,
XUMUS ayaUTOpHas JI0CKa,
510. 129626, r. Mocksa, yu. NIEPEHOCHOU MYJIbTUMEAUIHBIN
[MaBna Kopuaruna, 1.22, ctp. 1 | KOMIUICKC (rpoexTop,

HOyTOYK). Pabouee  mecto
IpernoaaBaTess: CTON, CTyI,
TymMO0OuYKa  JUIi  yCTAHOBKH

HOYTOYyKa.
JlaGopatopus Kagephl JIaGoparopust 3 obopynoBana
KOMITBIOTEpHON u
«Xumbrorex» I1K 433. MYJIbTUMEIUNHON  TEXHUKOM.
129626, r. Mocksa, yi1. [1aBma | Tepmomerpsr;
Kopuaruna, n.22, ctp. 1 criekTpodhoToMETp CD:
BBITSDKHBIC mKagwl;

JJIEKTPOHHBIE TEXHUYECKHE U
aHaUTH4YeCKHEe  Becbl; pH-
METpBHI; aKBaJAUCTUILISTOD;
KaJOpUMETPUYECKHE

YCTaHOBKH; MarHuTHbIE
MEIAJIKH; MPUOOPHI “dKCIepT
001”. ITpu IIPOBEACHUN



https://online.mospolytech.ru/course/view.php?id=567
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1a00paTOPHBIX pabot
CTY/ICHTBI HCIIOJIB3YIOT
CHCIUATBHYI0  XUMHYECKYIO
IOCYly: MEPHBIE IHIHH/IPHI,
KOJIOBI, TPOOUPKH, CTaKaHbI,
HCOOXOJMMBIE  PEaKTHBBI U
E€MKOCTH JUISl UX XPaHCHHUS.
Jlaboparopus ocHaIeHa
BBITSDKHBIMU  IIKaaMu  J11st

paboThI c
KOHIICHTPUPOBAHHBIMHU
KHUCJIOTaMH, IIeJI0YaMH,
JYPHONIAXHYIUMH, BPEITHBIMH
u JICTKOJICTYYMMHU
BEILIECTBAMH.

6. MeToan4yeckue peKOMeHIANU

6.1 MeToanueckue peKOMEHIANMH IJIsl IPenoaBaTeJisi 0 OPraHu3aluu
o0yueHust

OOyuyas cryaeHtoB aucuuiuinae «OOIas ¥ HeoOpraHUYecKas XUMHs, MperojaaBareib
MMEET 1eJIb Pa3BUTh y HUX MPABUIHHOE MOHUMAHKUE CYNTHOCTH XUMHUYECKHX SIBIICHUH Ha OCHOBE
COBPEMEHHBIX TEOPETHYECKHX IOJOKEHUH XHUMHHU, COOOIIUTh HMM CBEACHHUS O BaKHEHIINX
CBOMCTBaX XMMHYECKUX JIEMEHTOB U UX COCUHEHUM, CTOCOOOB UX MOTYyUEHUS.

WznoxxeHne TeopeTudeckoro M (HhaKTUYECKOro MaTepuaia Kypca OCYIIECTBISIETCS Ha
neknusax. [lapannenbHo ¢ JIEKITMOHHBIMU 3aHSITHSIMHU MPOBOASTCS YCTHBIM OIMpPOC, MPOBEPOYHBIC
paboThI U Ta0OPATOPHBIN MPAKTUKYM.

OcHoBHOU ¢GopMor u3ydeHHs AUCHHUIUIMHBI «OOIas ¥ HEOpraHUYecKass XUMHsS», Kak U
m000i IPYroi NUCHUIUIMHBI B BBICIIEM Y4eOHOM 3aBE/ICHUU, SBISETCS CaMOCTOSITENbHAs padoTa
oOyyaromierocs, Koropasi BKJIIOYaeT B ce0si MpopabOTKy JIEKIIMOHHOTO MaTepHayia, Y4eOHUKOB U
y4eOHBIX MOCOOUH, BHIIOTHEHHE T1a00paTOPHBIX padoOT, MOATOTOBKY K CEMHUHApaM U cAaue dK3aMeHa
Wi 3adera. B Toxke BpeMsi mpemnojaBaTeNb OCYLIECTBISIET CHUCTEMATHYECKHH KOHTPOJIb 3a
CaMOCTOSITENTLHOM paboTOM CTYNEHTOB IyTEM TPOBEPKH TMOJATOTOBIEHHOCTH CTYJIEHTOB K
1a00PaTOPHBIM 3aHATUSAM M CeMUHApaM (MHANBUAYATBHBINA OIPOC, TPOBEPKA JTOMAIIHUX 3aIaHUMH,
MIPOCMOTP 3amuceil JeKIUi, MPUEM pPe3ybTaTOB JTa0OPATOPHBIX PadOT, MPOBEACHHIE MPOBEPOUHBIX
paboT, KOTOPHIE MO CYIIECTBY SABISIOTCS 3aYETHBIMH ).

6.2 MeroauuecKkue yKa3aHus JJs 00y4AIOIMXCS 110 OCBOCHHUIO TUCIIUIITHHBI

W3noxeHne TeOpeTHUYECKOro M (PaKTMUYECKOro MaTepuaja Kypca OCYIIECTBISeTCs Ha
nexuusax. [lapamienbHO C JEKIMOHHBIMHM 3aHATHAMU TPOBOJATCS CEMHUHAphl M J1aOOpaTOPHBIN
npakTUKyM. OCHOBHOHM (OpMOI U3yueHHs TUCHMIUIMHBI «O01ast 1 HeOpraHuveckass XMMUs», Kak 1
0001 IPyroi AUCHUUIUIMHBI B BBICHIEM yU4e€OHOM 3aBEICHMH, SIBISIETCS CAMOCTOATEIbHas padoTa
o0yyJaroIerocsi, KoTopast BKJItoyaeT B ceOsi:

- paboTy HaJl JIEKIIMOHHBIM MaTepHAJIOM;

- paboTy Haj pas3lenaMu Kypca, IOJHOCTBIO WM YaCTUYHO BBIHOCUMBIMH Ha
CaMOCTOATEIIBHOE U3YUYEHUE;
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- paboTy mpH MOArOTOBKE K MPOBEPOYHBIM MU JIAOOPATOPHBIM pabOTaM, BBIMOJIHEHUE
JIOMALIHETO 3aJaHHUs.

I'maBHas 3amauya CTyJeHTa BO BpEMs JIEKIMM 3aKJIIOUAETCS BO BHUMATEJIBHOM CIYLIAHUU
JIEKIMH U 3aIMCU €€ OCHOBHOI'O cojiepxkaHus. OCHOBHas OIINMOKA OTIENIbHBIX CTYIEHTOB COCTOUT B
TOM, YTO OHHU CTPEMSTCS JOCIOBHO 3alMCaTh BCE, YTO TOBOPUT JIEKTOP, U [IO3TOMY YacTO CIEAAT HE
3a MBICJIBIO, A 3@ CIIOBOM, HE YJIABIMBAs CMbICJIA U3JaraeMoro Marepuana. /g 3amuced nexknui
ClIeyeT I0JIb30BaThCsl OTAEIIBHON TETpa/iblo. 3alyuch BECTU HA OJHOM CTOPOHE TETPaJu, OCTaBIISIL
BTOPYIO CTOPOHY JJISl BHECEHMSI COOTBETCTBYIOIIUX JOIIOJHEHUN.

Cnenyer uMeTh B BUIY, YTO HE BCE BOIPOCHI IIPOIPAMMBbl, OTHOCAIIMECS K TOW WM UHOU
TeMe, 00513aTeNIbHO U3JaratoTcs Ha JieKiuu. HekoTopble u3 HUX JOJDKHBI U3y4aThCs CAMOCTOSITENILHO
B TIporecce pabOThl HaJx NaHHOM TeMoW. B 3Tom ciydae HE0oO0XOAMMO 3aKOHCIEKTHPOBATH
PEKOMEHAYEMYIO JIEKTOpPOM JuTepaTypy. lIpm KOHCIIEKTUpOBaHMM CTOUT HM30€rarb JOCIOBHOTO
IIEPENHUChIBAHUS ABTOPCKOI'O TEKCTA, CTapasChb OTPa3uUTh JMIIb HauOoOJee BaXKHbIE MOMEHTBHI.
HckinroueHus 10MycKarTCs JULb s (OpMYyJINPOBOK Hanboiee BaXKHBIX 3aKOHOMEPHOCTEH.

[Tpu MOATOTOBKE K YCTHOMY OIIPOCY U IPOBEPOYHON paboTe HEOOXOIMMO:

a) BHUMATEJIbHO, HECKOJIBKO Pa3 MPOYMTATh CBOM KOHCIIEKT, COOTBETCTBYIOLIME Pa3/Ieibl
Y4E€OHHUKOB U YYEOHBIX TOCOOUH;

0) MPOCMOTPETh PEKOMEHJAIIMH 110 BHIIIOJIHEHUIO YIPaKHEHUH;

B) IMCbMEHHO OTBETUTh HA TEOPETUUYECKUE BOIPOCH! U BBIOJIHUTD YIPAKHEHUS JOMAIIHETO
3aJlaHus B COOTBETCTBUH CO CBOMUM BaPUAHTOM.

[Ipy moarotoBke K J1aOOpaTOpHBIM paboOTaM ClEIYyeT BHHUMATEIbHO O3HAKOMHTHCS C
TEOPETUYECKHM BBEJCHHEM K paboTe W METOJUKOM BBINOJHEHMs H3KcrnepuMmeHTa. Kpartkoe
TEOPETUYECKOE BBEJICHUE U PE3YJIbTAaThl paOOThI 3alMCHIBAIOT B J1a00PAaTOPHBIN KypHAaII.

B kauectBe 1abopaTopHOro KypHaia HCIoJib3yeTcs o01ias TeTpaib ¢

3aI0JIHEHHBIM TUTYJIbHBIM JINCTOM.

JlaGopaTOpHBIii )KypHaI sBJISETCS €AMHCTBEHHBIM JJOKYMEHTOM O

IIPOBEACHUH IKCIIEPUMEHTA. BecTH 3anucy Ha YepHOBUKAX HE CleayeT. Y paBHEHUS PeaKui
JIOJKHBI OBITH YETKO 3aIIMCaHBbl, TaK KaK HEOpexHas 3aliCch MOXKET BbI3BAThH OLIHOKY.

Otyer 0 pesynpTaTax padboThl OGOPMIISIIOT MO CXEME MPHIOKEHHON K OMUCAHUIO KaKIOH
na0opaTOpHOI pabOTHI: KPATKOE TEOPETUUECKOE BBEACHUE, IPOBEICHHUE ONBITOB (HOMEp OIIbITa, €T0
Ha3BaHME YpaBHEHUS peaklivii), OTBETHl Ha BOMPOCH U BbIBOJBI N0 pabdote. Kaxnas nabopaTopHas
paboTa 1o 3aBepLICHHUIO SKCIIEPUMEHTa U O(pOpPMIICHHS JOJKHA OBITh 3allUIleHa M MOANHUCaHA Y
IIperoiaBaTels.

7. @DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeTtoabl KOHTPOJISI M OLIECHUBAHUS Pe3yJIbLTATOB 00y4YeHUs

[TpomexyTouHas aTTecTanus o0ydaronmxces B popme dK3aMeHa IPOBOAUTCSA 110 pe3yIbTaTaM
BBITIOTHEHUSI BCEX BUIOB y4eOHOW pabOThl, MPEAYyCMOTPEHHBIX yUEOHBIM IUIAHOM TO JaHHOM
JTUCIUTIINHE (MOJIYJIIO), TIPH STOM YYUTHIBAIOTCS PE3YIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemecTpa. OIleHKa CTENEeHH OCTIKEHHUS OOyYaloIMMUCS TUTAHUPYEMBIX PE3yJIbTaToOB
oOy4eHHus MO JUCHIUIUIMHE (MOJIYJII0) TPOBOJIUTCS TPENOoJaBaTeeM, BEIyIINM 3aHSATHS IO
JTUCIUIUTAHE (MOJYII0) METOIOM IKCIEpTHOH onieHkH. [Io uToram mpoMeXyTO4YHOM aTTecTaluu 1o
JTUCHUIUIMHE (MOAYJIIO) BBICTABIISIETCS OL[EHKA «OTJIIMYHOY, «XOPOIIO0», «yI0BIETBOPUTEIBHO» WIH
«HEYAOBJIETBOPUTEIBHO. ,

K mpomexxyTouHO# arTecTanuu JOMyCKAITCS TOJBKO CTYICHTHI, BBHITIOJHUBIIHE BCE BHUIBI
y4eOHOU paboThl, NPEIyCMOTPEHHBIE pabodeit mporpammoil mo auctuminHe «OOmas u
HEOpraHWYeCcKas XUMHUsD» (ITPOILIH MPOMEKYTOUHBIM KOHTPOJIb: IPOBEPOUHBIEC paOOThHI HAITMCAHBI HA
OLIEHKY HE HMKE€ «YIOBJIETBOPUTEIBHO, BBITIOIHIIN U CJIaIH BCe Ja00paToOpHbIe pabOThI)
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7.2 IlIxaja ¥ KpUTEPUH OLIEHUBAHMS Pe3YJIbTATOB 00YUYEeHUsI

HIxaJjia oneHNBaHUA

Onucauue

OT1au4yHo

BoimonHensl Bce BUABI yueOHOW pabOThl, MPEayCMOTpPEHHbBIE
y4eOHbIM T1aHOM. CTyIEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHHM, HaBBIKOB TMPHUBEACHHBIM B Ta0lMIax IOKa3aTelew,
orepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH, HaBBIKAMU,
MPUMEHSAET UX B CUTyalUsSX MOBBIIIEHHON clokHOCTU. [Ipu 3TOM
MOTYT OBITh JOMYIICHBI HE3HAYUTEIHHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IPU AaHATUTUYECKUX OIEpalusix, MepeHoce 3HaHUuM 1
YMEHUU Ha HOBbIC, HECTAHIAPTHBIC CUTYAIUH.

Xopouro

BrimonHeHs! Bee BUIBI y4eOHOH paboThl, MpelyCMOTPEHHBIE
yueOHbIM I1aHOM. CTYJIEHT IEMOHCTPUPYET YaCTUUHOE
COOTBETCTBUE 3HAHUI, YMEHU, HABBIKOB IIPUBEIECHHBIM B
TabyMIax noka3aTeliei, onepupyeT NIpuoOPETEHHbIMU 3HAHUSIMU,
HO JIOITyCKAIOTCS HE3HAUUTENIbHbIE OLIMOKH, HETOYHOCTH MIPH
aHAJIMTUYECKUX ONepalusix, 3aTpyIHACTCA IPU IEPEHOCEe YMEHUH
Ha HOBBIE, HECTaHIapPTHbIE CUTYAlIUH.

Y10B/1€TBOPUTENBHO

BrinonHeHs! Bee BUbI yueOHOH paboThl, IPelyCMOTPEHHBIE
yueOHbIM I1aHOM. CTyJIeHT IeMOHCTPUPYET HEMOIHOE
COOTBETCTBHUE 3HAHUI, yMEHUI, HABBIKOB IIPUBEIECHHBIM B
TabIMIIaxX TIOKa3aTenel, onepupyeT NpuoOpeTeHHBIMY 3HAaHUSMU,
JIOTYCKalOTCS 3HAYUTENIbHbIE OINOKH, HETOYHOCTH MpHU
AQHAIUTUYECKUX ONEPALUAX, UCIIBITHIBAET 3HAUUTEIbHBIE
3aTpyIHSAETCS PU NPUMEHEHUHU HaBBIKOB B HOBBIX CUTYaIUsAX

HeynosiersopurenbHo

He BoimonHen onauH wunu  Oosjee BUAOB y4eOHOMl  paloTHI,
MPEIYCMOTPEHHBIX y4eOHBIM TuTaHOM. CTYAEHT OeMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHUM, YMEHHIA, HABBIKOB TIPUBEICHHBIM
B Tabnuiax IokaszaTesiei, MOMycKaroTcs 3HauyUTeIbHbIE OLIMOKH,
NPOSIBIISIETCS. OTCYTCTBHE 3HAHUM, yYMEHUH, HaBBIKOB IO DALY
MoKaszaTesyiei, CTYJEeHT HCIHbITHIBACT 3HAYMTEIbHbIE 3aTpyJHEHHUs
IIpU ONEPUPOBAHUM 3HAHMSIMHU M YMEHUSMH IPU UX MEpEeHOoce Ha
HOBBIE CUTYAIUH.

7.3  OueHoYHbIE CPeCTBA

7.3.1. Texyuuit KOHTPOJIb
[lepedeHb OIIEHOYHBIX CPENICTB MO AUCHUTUINHE: «OO0MIast 1 HeopraHuIecKas XUMHD)
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Ne
OC

Hawnmeno-
BaHUe
OLICHOY-

Kpartkas xapakrepucTika OLEHOYHOTO
cpencTBa

[pencraBieHne OIIEHOYHOTO
cpencta B DOC

YcTHBIN
orpoc
CobecemoBa-
Hue (YO)

CpencTBo KOHTPOJIS,, OPraHU30BaHHOE Kak

crienMaibHas Oecea Meaaroruueckoro pa-

0oTHUKA ¢ 00yJaIOIIMMCS Ha TEMBI, CBSI3aH-

HBIC C U3y4aeMOW JUCIUTUIMHOW, U pacCUH-

TaHHOE Ha BBISICHEHHE 00beMa 3HAHUH 00y-

YAFOIIET0Cs M0 ONPEACICHHOMY pa3Jiely,
TeMe, mpodemMe u T.I1.

Bomnpocs! o remam/paznenam
JUCITUTUIAHBI

Pa3znoypoBHe-
BBIC 3a/1a4U U
3aJaHHA

(P33)

Paznuuaror 3a1a4u 1 3aJaHus:
a) penpOAYKTUBHOTO YPOBHSI, [I03BOJISIOLINE
OLIEHUBATh U IMarHOCTUPOBATh 3HAaHUE (akK-
THYECKOTo MaTepuasia (0a30BbIe MOHATHS,
QITOPUTMBI, ()aKThl) U YMEHUE PABUIILHO
UCTIOJIb30BAaTh CIEIHAIbHBIC TEPMHUHBI U 110~
HATHS, y3HaBaHUE OObEKTOB U3YUCHUS B
paMKax OIpeesIEHHOrO pa3/elia AuCu-
UIMHBI;
0) PEKOHCTPYKTUBHOI'O YPOBHSI, 103BOJISIO-
IIM€ OLICHUBATh U IMarHOCTUPOBATh YMEHUS
CHUHTE3UPOBATh, aHAJIM3UPOBATh, 000011aTh
(aKkTUUECKUH U TEOPETUUECKUI MaTepuall ¢

KoMIiekT pa3HOypOBHEBBIX 3a-
nad v 3aJlaHui

(GbopMyJIMPOBAaHUEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHMEM ITPUYNHHO- CJIEICTBEHHBIX
CBsI3eH;

CpencTBo KOHTPOJISI, OpPraHM30BaHHOE KaK
crienranbHas Oecesia ne1arorudeckoro pa-
OO0THMKA ¢ 00yJarOLUUMCs Ha TEMBI, CBSI-
3aHHBIE C U3y4aeMOW TUCIMUILINHOM, U pac-
CUMTAaHHOE Ha BbISICHEHHE 00beMa 3HaHUI
o0yyaroIerocs 1o onpeeaeHHoOMY pas-
neny, TeMe, IpodsiemMe | T.11.

IIpumepsl BonpocoB Ans codece0BaHus

Paszpen 1. O0mas xumus

1) OcHOBHbBIC MOHSTHUS U 3aKOHBI XUMHUH («3aKOH COXPAHEHHSI MaCChl», «3aKOH MOCTOSIHCTBA
cocTaBa», «3aKOH OSKBUBAJIECHTOB», «3akoH ABoraapo», «llepuoguueckuit 3oxon JI.U.
MenieneeBay).

2) OCHOBHBIE KJTACChI HEOPTraHUYECKUX BellecTB. VX moyueHne u CBOWCTBA.

3) Pemenue 3a1a4 (CTEXMOMETPUYECKUE PACUETHI [0 YPABHEHHS PEaKuii).

4) Ctpoenrie atomMa (KBAaHTOBbIC YHCJIA, OJHEPreTHYECKHE YPOBHM U  TOAYPOBHH,
pacripeieieHue 3JIEeKTPOHOB B MHOTORJIEKTPOHHBIX aTOMAaX, 3JIEKTPOHHbBIE (POPMYJIIBI U TpaduuecKoe
M300pakeHUE pacIpeICIICHHS JIEKTPOHOB).

5) Xumnyeckas cBs3b («MeToJ BaJCHTHBIX CBsi3ei», «MeTol MONEKYISIPHBIX OpOUTaIen,
TUTIBI XUMUYECKUX CBS3€H, NX CBOWCTBA).

6) OCHOBBI TEPMOJTMHAMHKH (OCHOBHBIE TIOHSATHS, TETUIOBBIE 3()(HEKThI XUMUYECKUX PEaKIIH,
«3akoH ['eccay, penienue 3a1aq).

7) Xummueckasi KnHeTHKa ((hakTopbl, BIUSIONME Ha CKOPOCTh TOMOTEHHBIX U T€TEPOTCHHBIX
peakIuii, pereHue 3aaaq).
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8) Xwumumueckoe paBHOBecue (oOpatumbie U HeoOpatumbie peakuuu, «[IpuHnun Jle-
[laTenbe», cMeLIEHUE PaBHOBECHS, PELIEHUE 3a/1a4).

9) PactBoOpbI (TEOpPHUS PACTBOPOB, CIIOCOOBI BRIPAYKCHHUSI KOHIICHTPAIMI PaCTBOPOB, PacUYeThI
[P IPUTOTOBIIEHUU PACTBOPOB).

10)  DnexTponuTUYECKas AUCCOIMALUS (KOJMYSCTBEHHBIC XapaKTECPUCTUKHU, TCOPHUS
CWJIBHBIX U CJIa0BIX 3JIEKTPOJIUTOB, BhiunciaeHue pH B pacTBopax).

11) OKUCIUTETLHO-BOCCTAHOBUTEIILHBIC PEAKIHH. DJICKTPOXUMHUUCSCKUE TPOIECCHI.

12) KomrutekcHble COeMHCHUS (OCHOBHBIC TOHSTHS, dJICKTPOIUTHYCCKAS JAUCCOIHAIIHS
PacTBOpPOB KOMILIEKCHBIX COEIMHEHUH, KOJTMUECTBEHHBIE XapaKTEPUCTHUKH).

Pa3jnen 2. Heopranudeckasi XuMus

1) CgoiicTBa S- 3JIEeMEHTOB M UX cOeMHEeHUil. JlabopaTopHbIe METO/IbI U TIPOMBIILICHHBIC
CHOCOOBI MOJTYYEHHS MPOCTHIX BELIECTB U HanOoJee BaKHBIX COSTUHEHUM.

2) CpoiicTBa p- 37eMEeHTOB. BO3MOKHBIE CTEIICHH OKUCIICHHUS B COCTUHCHUSX, CBOMCTBA
coequHeHmil. JlabopaTopHbIe METO/IBI U IPOMBILUIEHHBIE CIOCOOBI MOTYYEeHHSI TPOCTHIX BEIIECTB U
HanboJiee BAKHBIX COCTMHEHU.

3) CeoiictBa d- 3;1eMeHTOB. BO3MOXKHBIE CTETIEHN OKUCICHHUS B COCMHEHHSX, CBOHCTBA
coequHeHui. JlabopaTopHbIe METO/1bI U IPOMBILUIEHHBIE CIIOCOOBI IOTYYEHUSI TPOCTHIX BEILIECTB U
Han0OoJee BaKHBIX COSTMHEHH.

IIpumepbl pa3HOYPOBHEBBIX 32124 M 3aJaHMIA:

Paznea 1. O6mas xumus

3aoanue Ne 1

1. I'maBHOe KBaHTOBOE 4HMCIO. UTO OHO XapakTepu3yeT, Kakue 3Ha4eHHs] MpPUHUMAeT?
DHepreTu4eckuii ypoBeHb.

2. Pacripenenute DIEKTPOHBI IO YETHIPEM KBAHTOBBIM YHCIIAM B AJIEKTPOHHOW 000JIOYKE
atoMa (ocdopa (rpaduueckoe uzobpaxenue). CocraBbTe 3IEKTPOHHYIO (opmyny. B kakoit
YPOBEHb, U B KaKOW MOJYpPOBEHb IIOCTYIAET NOCIAEAHUN 3IEKTPOH? YKaKuUTe TUI 3JeMEHTa (S-, pP-,
d-). ['me pacmonokeHbl AIEMEHTHI ATOTO TUTIA Tepuogudeckoil cucreme? CKOJIBKO HX BCEro?

3. Kakue opOurtanm, B3anMOIEHCTBYIONIMX aTOMOB, YYaCTBYIOT B 00pa30BaHUN XUMUYECKUX
cBszeil B Monekysie Bojbl (H20)? CocraBbTe cxeMy NepeKpbIBaHUS BAJICHTHBIX OpOUTael B 3TON
MOJIEKYJIe U YKaXHUTE ee TeoMeTpudeckyro ¢popmy. byaer nu ata Mmonekyna nmonspHoii?

4. Hanumure ypaBHEHHS PEeaKIfii, C MOMOIIbIO KOTOPHIX MOXHO OCYIECTBUTH CJEIyIOIINE
MIPEBPALCHUS: KATbIIUM — OKCHJ KaJIbIUs — TUAPOKCU KAJIbLIMs —> KapOOHAT KalbIHs — TUIpPO-
KapOOHAT KaJbIIUs

3adanue Ne 2

1. Kak 3aBUCHUT CKOPOCTh TOMOTE€HHON XUMUUYECKOU PEAKIIUU OT TEMIIepaTyphl U TouemMy?

2. Bzanmoneiicteue CO ¢ Clo et o ypaBHEHUO:

COn + Clhry 5 COClyry. Konnerrparmu [COJuw= 0,3 mons/n u [Cl2]u= 0,2 moms/n. Kak u
BO CKOJBKO pa3 M3MEHUTCS CKOPOCTh pEaKIMM 4Yepe3 HEKOTOphI WHTEepBajl BpEMEHH, KOrja
KOHIEHTpauus xjiopa ymenpmutces 10 0,1 Mmons/n?

3. B 3akppITOM cocy/ie MPOTEKAET peaKIus:

2NO) + Oy 5 2NO2).

Onpenenure KOHCTAaHTY paBHOBECHS OJTOM peaklWd TpU HEKOTOPOW MOCTOSHHOU
TeMIIepaType, €CIIM HayaJlbHbIe KOHIICHTPAIUHU BEIIEeCTB paBHbI (MoJb/11): [NO] = 0,08; [O2] = 0,06,
a K MOMEHTY YCTaHOBJIEHHS paBHOBeCHUsl B cMecH ocTaioch 20% OT nmepBoHauyaIbHOTO KOJIMYECTBA
NO).

4. Chopmynupyiite 3akoH ['ecca. Onpenenure CTaHIapTHYIO YHTAIBINIO 00pa3oBanHus (oc-
(hata KaIbIHs 0 YPaBHEHUIO:

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

AH gﬁp.(CaO(k)) =-635,5 KI[>K/MOJIL,
AHgfip-(l’sos(k)) =—-1492 KI[)K/MOHI%
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AHY, =-739 xJ[x/mMOnb.

3aoanue Ne 3
1. Kakwe HOHHO-OOMEHHBIC peakiuuu uayT g0 KoHma? IlpuBemure mpuMepsl
COOTBETCTBYIOIIUX PEaKLUH.
2. Kakue u3 mpuBeneHHbIX BemiecTB moasepratorcs ruapoiusy: NaNOz, KoSOs, CaCly,
Cu(NO3)2? Hamuiunre ypaBHEHHS pEaKiiiii B HOHHO-MOJICKYJIIPHOM U KPaTKOH HOHHOH Gopme.
3. CocraBpTe 3JEKTPOHHBIM OamaHc ¥ paccraBbTe KO3(PUIMEHTHI B  CIETYIOUIMX
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX PEAKIUIX:
K2S + K2Cr07 + HaSO4 — S + Cr2(S04)3 + K2SO4 + H20;
Mg + HNO3z — Mg(NO3z)2 + N2O + H20.
4. CocTaBbTe CXEMy DJICKTPOJIM3a PAacTBOpa XJIOpUJIA KaJIMs U pacTBOpa cyibpaTa Meau Ha
WHEPTHBIX JIEKTPOIaX.
5. Onpenenure 06beM okcuma cepol (1V) (H.y.), KoTopsiii MOXHO ToTy4unTh U3 200 M1 16% -
HOro (1o Macce) pacTBopa cy/Ib(uTa Kanus (IIIOTHOCTH pacTBopa 1,14 r/cm®) pu B3anMoeiicTBIM
€ro ¢ CEpHOU KUCIIOTOM IPHU HarpeBaHUU.

Pa3nen 2. Heopranuveckasi XuMusi

3aoanue Ne 1

1. Kak n3MeHstoTcs paiyc aToMa, S3HepIrusi HOHU3aluu U BOCCTAHOBUTEJIbHBIE CBOICTBA B
psiny Li —Cs? B3auMoeiicTBYIOT JIU IIEIOYHBIC METAILIBI C 3JIEMEHTAPHBIMHI OKUCIHTEISIMHU (Tajio-
reHaMHM, BOAOPOJoM, a30ToM)? CocTaBbTE ypaBHEHUS COOTBETCTBYIOIIMX PEAKIIMMA U YKAXKUTE
YCIIOBUS UX IIPOBEACHUS.

2.CocTaBpTe CXEeMy NEpPEKpBIBAHUS AIEKTPOHHBIX 00nakoB B Mojekyie BeCly. Ykaxwure
(bopmy 3T0i MoseKybl. OLleHUTE NOISPHOCTD OT/IENIbHBIX CBA3EH U MOISIPHOCTh MOJIEKYJIBI B LICJIOM.
Kakoii Tun rubpuauzanuu xapakTepeH 1uid 31eMeHToB 1A rpynnbi?

3. Hanmumure ypaBHEHMsI peaklui, C IOMOILBIO KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOLINE
MIPEBPALICHHS BEIIECTB: XJIOPHUI HaTpHUsl — HATPUN — THMAPOKCHU] HATpUi — KapOOHAT HATpHs —
XJIOPHUJI HATPHSL.

4.3anmava. KaxoBa MoJsipHast KOHIIEHTPAIHS CEPON KUCIIOTHI, IpH B3auMozercTBuu 50 M1 Ko-
TOpOH ¢ xyopuom Oapust obpazoBaiock 23,3r ocaaka?

3aoanue Ne 2

1. CocraBbTe ypaBHEHHUs peakiiil HOTydeHus: OOpITaHa U B3aMMOAEUCTBUS €ro ¢
KHCIIOPOJIOM (TOpEHUE) U BOJIOM.

2. YT0 Takoe pacTBOPUMOE CTEKJIO, KaK ero noyydarT? KakoB cocTaB OKOHHOTO CTEKJIa, U3
9ero ero Moyiy4aroT B MpoMbInuieHHOCTH? [loueMy B CTEKIISIHHOW TIOCY 1€ HETb3s1 XPaHUTh
IUTaBUKYBYIO KHCI0TY? COCTaBbTE COOTBETCTBYIOLINE YPAaBHEHUS PEAKLIUH.

3. Jlonummte ypaBHEHUS CIEAYIOUINX PEAKIIHiA, COCTaBbTE DIIEKTPOHHBIN OallaHC 1
MOCTaBbTe KOAPPHUIIMEHTHI:

C + HNO3 (konir.) — NO2 + ...
S + HNOs3 (konir.) — H2SO4 +NO2 + . ..
Fe + HNOg3(pa36.) —» N2O + ...

4. KaxoBa MaccoBast 10J1s1 I1aBUKoBO# kucinoThl (H2F2) B pacTBOpe, ecnu asist pacTBOpeHUs
3r okcuna kpemuus (IV) norpedosanocs 200r pacTBopa 3TON KUCIOTHI?

3aoanue Ne 3
1.  CnocoOsl momy4yeHus MPOCTHIX BelecTB dyieMeHToB IB rpynm. [nanuaasiii metom oT-
JIeNIeHUs] 30JI0Ta OT IYCTOW TMOPOJBI (YPaBHEHHS PEaKIIHii). DIEKTPOIUTHIECKOe padUHUPOBAHNE
Menu. Kakue mponecchl MpoMCXoasT Ha KaTOJI€ U aHOJIE TP OYMCTKE MEH.
2.  Hanwmmmwmre ypaBHEHUsI peakiuu moiydeHus ruapokcuna maprauia (11) u3 xakoii-nmoo
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pactBopumoii costu Maprasiia (11). KakuMu 37eKTpo M THUSCKUME CBOMCTBaMH 00J1a1a€T 3TOT THIPOK-
cun?

3. Hanmmmre ypaBHEHUs peakiuii, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBHTH CIIIYIO-
nye npespainieHus pemects: xaopua xpoma (1) — ruapokcun xpoma (III) — rekcaruapokrcoxpo-
MUT KaJIUsl — XpoMaT Kalausi — AUXPOMaT Kajusl.

4. 3anayva. [{luakoas pyaa cogepxxut 30% (o macce) ZnS. CKOIbKO M
(H.y.) MOXHO

% oxcnpa ceps (1V)

7.3.2. [IpoMexxyToUyHas aTTeCTAIHS
IIpumepsbl TECTOB

Pazjnen 1. O6mas xumus

1. N2O otHOCHTCS K KITacCy HEOPraHUYECKUX BEIIECTB

A) CII0)KHOE BEIIECTBO, COJICOOPA3yOIIHiA, OCHOBHOM OKCH/T

B) cinoxHOe BelecTBo, Coae00pa3yIoIinii, KUCIOTHBIH OKCHT

C) cl10’KHOE BEIIECTBO, HECOICOOPa3yIOIIHNi OKCH/T

2. ATOM >JIEMEHTA . . . IMEeT JEKTPOHHYI0 hopmyny: 1522522p°3s23p°3d°4s?

A) K

B) Ca

C) Mn

3. B mepuone paauyc atoma . . .

A) yBenu4uBaeTcst

B) ymeHnbimaercst

C) He usMmeHseTCA

4. T'eometpuueckas popma monekyisl BClz? Ouenure noiasipHOCTh CBS3EH U MOJISIPHOCTD
MOJIEKYJIbI B LIEJIOM. ..

A) [MupamuanbHasi, CBA3M MOJSPHBIC, MOJICKYJIA HETIOJISIPHA

B) PaBHOCTOpOHHMI TPEYTONBLHUK, CBSI3H MOJIIPHBIC, MOJIEKYJIa MOJISIPHA

C) IupamuganbHasi, CBA3U HOJSPHBIC, MOJIEKYJIa TOJISIPHA

D) PaBHOCTOpOHHUIT TPEYTOJILHUK, CBSI3H MOJISIPHBIC, MOJICKYJIa HEMOJIIPHA

5. [luccouumanust KOMIUIEKCHBIX COEMHEHUI Ha BHEIIHIOI U BHYTPEHHIOIO C(EpHI . . .

A) niporiecc HeOOPATUMBII

B) mpouecc oOpatumbIit

C) mporiecc HeOOpaTUMBIH, CTyTIEHYATHIH

6. Hurpat Terpaammuakarmenu (I1) — Ha3BaHHE KOMILIEKCHOTO COSTUHEHHS . . .

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

B) NH4[Cu(NOs3)4]

C) [Cu(NH3)4](NOs3)2

7. Ilpu noBeiieHun naBneHus pasHoBecue B cucteme: SO2(r) +NO2(T) «» 2S03(r) + NO(1);
AH < 0 cmectutes

A) —

B)

C) He cmecTHTCS

8. Peakums B3ammoneiictBus HsPOs + KOH . . ., ykaxkure cymmy Kod¢h(UIIHEHTOB B
MOJIEKYJISIPHO-HOHHOM YPaBHEHUH PEaKINK; ypaBHEHHUE PEaKIMU B TPEX BHUIAX MPEIOCTABHUTH:

A) peaxiysi HOHHOTO 0OMeHa ¢ 00pa3oBaHKeM rasa, y. = 16

B) peakmus nonHoro oomMena ¢ oopasoBaHueM ocajka, y, = 17

C) peakuus noHHOrO 0OMeHa ¢ 00pa3oBaHKEM cIadoro MEeKTpoIuTa, y, = 17

9. pH pacrtBopa pasen 9, konreHTpaimu noHoB Bogopojaa [H*] u ruapoxcuna [OH] paBHbL.

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

B) [H'] =109 [OH]=10°
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C) [H*]1=10%; [OH] =107

10. Ponp mepokcuaa Bomopona B peakmuu: Kl + H2O2 + HaSOs — 12 + H2O + KySOs,
cocTaBbTe OaNaHc U yKaxuTe cymMmmy kodddunrenton. bananc u ypaBHeHHe peakIuy IPEeJOCTaBUTh

A) okucIuTeNb, Y, = 8

B) okucauTesnb U BoccTaHOBHUTENb, Y. = 10

C) BoccTaHOBHTEND, Y. = 6

11. CxopocTbh TOMOT€HHOM peaKuy 3aBUCUT OT . . .

A) 0T KOHIICHTpALUH

B) ot Temmnieparypbl

C) ot karanuzaropa

D) ot Bcex, BbIIIE IEPEYUCICHHBIX (PaKTOPOB

12. Cpemu: HNO3z, HNO,, KCI, Al(OH)s, Ba(OH)2, H2O crnabbiMu s5eKTporTaMu
SIBIISIFOTCAL. . .

A) HNO,, Al(OH)3, H.0

B) HNOs3, Al(OH)3, Ba(OH)2, H20

C) HNO2, KCI, Ba(OH)2, H-0

13. CrannapTHble yCIOBUA . . .

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

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

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

14. TernoBoit 3 HeKT SK30TEPMUIECKUX PEAKIIHIA . . .

A)AH >0

B) AH<O0

C)AH=0

15. VkaxxuTe CTeTIeHN OKUCIICHUS] aTOMOB BCEX AIIEMEHTOB B MoJiekyJe: HaP207

A)H - (+1); P—(+6); O—(-2)

B) H—(+1); P—(+5); 0 (-2)

C)H—-(+1); P—(+7); O —(-2)

16. 3agaua. Onpenenute TernoBoit addext AH? peaxiuu cropanus 2,4 T Maruus B MOKCHIE
yrieposa 1o ypaBHeHHI0: 2Mg(B.) + CO2(r) = 2MgO(tB.) + C(18B.), ecim AH®(06p.)MgO(TB.) = -
602,2 xJIx/Moms, AH%(06p.)CO2(T) = -393,5 kJ/Mom1b. OTBeT OKpyTIHTH 10 coThix 00,00; pemenue
3aJ]auy MPe0CTaBUTh.

Pa3nen 2. Heopranuveckasi XuMusi

1. 1 mecTo cpeny MeTaIoOB MO PaCIPOCTPaHEHHOCTH B 36MHOM KOpE 3aHUMAET. . .

A) Fe

B) Al

C) Au

D) Cu

2. Ponp nepokcuga Bogopoaa B peakuuu: Kl + H202 + H2SO4 —, cocraBbTe ypaBHEHUE
peaKkiuu 1 yKaKuTe cyMmy ko3 puineHTon

A) okucnutens » =8

B) BoccranoButesp Y, =6

C) conb cnaboii KUCIOTHI ) =8

D) okuciuTeNb U BOCCTAaHOBUTEND ¥, = 10

3. C KuCTIOpOIOM a30T B3aUMOJICUCTBYET TIpH. .....

A) CtaHIapTHBIX YCIOBHSIX

B) HopmanbHBIX ycIoBUSIX

C) t=3000° - 4000°C

D) t = 300° - 400°C

4. C constHOM KUCIOTOM He B3aumoeicTpyet Metast |IB rpynmer .. ...

A) Zn
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B) Cd

C) Hg

5. Cocras BelecTBa, MOKPHIBAIOIIETO HA BO3yXe MOBEPXHOCTh ME/IU 3€JIEHBIM HAIETOM. . ...

A) Cu(OH):

B) CuCOs

C) Cu(HCO:3):2

D) (CuOH).COs

6. CocTaBbTe ypaBHEHHE PEAaKIUU B3aUMOJCHCTBUS THAPOKCHIa MapraHiia ¢ HEPOKCHIOM
BOJIOPOZA M YKOKUTE CYMMY CTEXHOMETPHUYECKUX KOA(P(PHUIIMEHTOB B 3TOM YPAaBHEHHUU. ..

A)8

B) 12

C)5

D) 16

7. CTpoeHue JByX BHENIHUX 3JIEKTPOHHBIX ypoBHeii (N -1)p®ns! umeroT aTomb! nemMeHTOB. . .

A) snemenTs! |A Tpymiisi

B) anementsr [1A rpymmsl

C) Na, K, Rb, Cs, Fr

D) Ca, Sr, Ba

8. Cymma crexuomerpudeckux ko3 duirentos B ypasHenuu: HCl+MnO2— pasHa. ..

A)6

B)8

C)9

D) 10

9. TunuYHbIC HEMETATMYECKHUE CBOWCTBA MPOSIBIISIIOT SJIEMEHTH. . .

A)C, Sn

B) Sn, Pb

C)C,Si

D) Si, Pb

10. Tutan B3aMMOIEHCTBYET C BOAOH U KUCIIOTAMHU — HEOKHCITUTEISIMH. . ..

A) aKTHBHO

B) He B3auMo/ieiicTByeT

C) npu HarpeBaHUH

D) B mpHUCYTCTBHHU KaTaau3aTopa



