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1. ]_[e.ﬂl/l, 3a/lavd4 U INIaHUPYEMbIE PE3yJIbTAaThbl oﬁyqemm o AMCIHMUIIJIMHE

I[ens oucyunnunvl cocmoum 8 opmuposaHuu u pazsumuu y 00YUaUUxcs TUYHOCHHBIX U
npOGecCUOHAIbHBIX Kauecms, No3801A0WuUx obecneuums gvinoineHue mpebogsanuti @I'OC BO c
yuemom 0cobeHHOCmell HAY4YHO-00pa308amenvHol  WKoAbl  YHueepcumema U aKMydlbHbIX
nompebHocmetl polHka mpyoa 8 Kaopax ¢ 8bICUUM 00PA308AHUEM 8 COOMBENCMEUL C HANPAGIeHUeM
No0020MOBKU:

CnocoOHOCMU NpuMeHsmb 0a3o8vle 3HAHUA 8 001acCmU XUMUU 8 NPODeCcCUOHANbHOU
OoessmenbHOCIU, CROCOOHOCMU NPUMEHSIMb 3HAHUSL O NPUPOOe U CEOUCMBAX NPOCMbIX U CIONCHBIX
gewecms, a mMakdice 0 Memooax ux NOAYHeHUs U Ucciedos8anus 0as Hauboree 3¢hhexmusHo2o
UCNONb3068AHUSL 8 MEXHUKE, YMeHUe NPUMEHSMb OCHOBHblEe XUMUUECKUEe 3AKOHbl, 3AKOHOMEPHOCMU
NPOMEKAHUSL XUMUYECKUX Pearyull /i peuleHUuss KOHKPEeMHbLX MEeXHUYeCKUx 3a0ad.

K ocnoenvim 3a0auam oceoenus oucyuniunvl « Oowas u HeopeanuuecKkds Xumusy ciedyem
omHecmu.:

- YeleHanpasieHHoe npumeHerue 6a308bixX 3HAHULl 8 00aAcCmuU XUMUU 8 NPOPECCUOHATLHOU
oesamenbHOCmu,

- U3yueHue u pazsumue NPaKkmuideckux HAeblko8 No 80NPOCAM, CEA3AHHbIM C NPpUMEHeHUeM
OCHOBHBIX XUMUYECKUX 3AKOHO8, 3AKOHOMEPHOCMel NPOMEKAHUS XUMUYEeCKUX peakyuil u ymeHue
NPUMEHAMb NOTYYEeHHble 3HAHUSL NPU FIKCHIAYAMAyUl U YNPasieHuu Kayecmaom OUOMexHOI02UYeCKUX
npouU3800CmM8 U MEXHOI02ULl NOJYYEHUs], UCCIe008AHUL U NPUMEHEHUsT OUOL0SUYeCKU AKMUBHBIX
seulecms.

IInanupyemoie pezyromamol 00yueHUs 3AKTIOYAIOMCA POPMUPOBAHUU Y 00VUaAIOWe2ocs
CHOCOOHOCMU K U3BYYEHUI, AHANU3Y, UCNOIb308AHUI0 OUONOSUYECKUX 00BbEeKmos8 U Npoyeccos,
OCHOBBIBASACHL HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCIEl MAMeMamuyecKux, QuuiecKux, Xumuyeckux
U OUONOSUYECKUX HAVK U UX 83AUMOCBIA3SX.

OOyuenne mno mucuuiimHe «OOIIas W HEOpraHWYecKas XHMHsS» HANpaBJICHO Ha
¢dopmupoBaHue y 00y4yaromuxcst CIeIYIOMNX KOMITETECHIIHA:

Ko u HanMeHOBaHMe KOMIIETEHIM NHaukaTopsl 10CTHAKEHHUS
KOMMETEeHIHH

OIIK-1. Cniocoben nzyudats, ananuzupoBatb, | MOIIK-1.1. 3HaeT 3aKOHBI U 3aKOHOMEPHOCTH
UCII0JIb30BAaTh OMOJIOTNYECKUE OOBEKTHI U MaTeMaTHYeCKuX, PU3MIECKUX, XUMHUCCKUAX
IPOTECCHI, OCHOBBIBAACH HA 3aKOHAX U U OMOJIOTMYECKUX HAyK U UX B3aUMOCBSI3H
3aKOHOMCPHOCTAX MATCMATUICCKUX, NOIIK-1.2. Criocoben u3yyaTh W aHAIH3U-
(UBHUYECKUX, XUMUIECKIX U OMOIOTHYECKUX poBaTh GHOJIOTHYECKHE OOBEKTHI H IPO-
HAyK ¥ X B3aHMOCBSI3IX 11eCChl

HOIIK -1.3. Bmageet HaBBIKAMH HCITOJIB30-
BaHUA B MPO(ECCUOHATBLHOM IEATEIBHOCTH
OMOIOTrMYEeCKUX 00BEKTOB U MPOIIECCOB

OIIK-7. CiocoGeH mpoBOAUTH NOIIK-7.1. 3naer 6a30BbIe MaTEMAaTHYECKHE,
HKCTIIEPUMEHTAIbHbIE UCCIIEIOBAHUS U ¢busnueckue, GU3NKO-XUMUYECKHUE,
UCTIBITAaHUS IO 33JJAHHOM METOJUKE, XMUMHUYECKHE, OMOIIOTHYECKHE,

HaOJIOIEHUS U U3MEPEHHs, 00padaThIBaTh U | MUKPOOMOIOTHYECKUE METO/IBI,
MHTEPIPETUPOBATH HIKCIIEPUMEHTAIbHbIC pUMEHsieMble B OMOTEXHOJIOTUU

JTAHHbIE, IPUMEHSISI MATEMATUYECKHUE, HMOIIK-7.2. BnageeT OCHOBHBIMH METOJAMHU
¢busnveckue, GU3NKO-XUMUYECKHUE, HKCTIEPUMEHTAIBHBIX UCCIICAOBAHUH 1
XMUMHUYECKHE, OMOIIOTHYECKHE, UCTIBITAaHUH B OMOTEXHOJIOTUN
MUKPOOHOJIOTUYECKHE METOIbI NOIIK-7.3. I'0TOB 110 3aAaHHON METOAMKE

MIPOBOJIUTH SKCIIEPUMEHTAIIbHbBIE
MCCIICIOBAHMSI U UCTIBITAHUS, HAOIIOCHUS U
U3MepeHus, 00pabaTeIBaTh U
MHTEPIPETUPOBATH SIKCIIEPUMEHTAIbHbIC
JTAHHBIE




2.  MecTo TMCUMILUIHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuurinHa OTHOCUTCS K 00s13aTenbHOM yacTu 010ka b1 «/{uctummmnst (Moxynu)» b1.1.16.

«MaTtemaTH4eCcKue M  €CTeCTBEHHO-Hay4YHble JUCHUIUIMHBD) OCHOBHOM  00pa3oBaTeinbHOMN
porpamMmbl OakaisaBpuara.

«Dusnyeckass XUMHUS» B3aUMOCBSI3aHA JIOTUYCCKHU, COHCPKATCIBbHO M MCTOAUYCCKU CO

CJIeIyIOUIMMHU TUCUUIUIMHAMHU U TipakTukamu OOIlL:

B o0s3aTenpHOM YacTu MOAYJIb «MaremaTuueckue u CCTCCTBCHHO-HAYYHBIC JUCHUIIJIMHBD)

(B1.1.16):

— u3nUecKas XumMus;

— aHATUTHYECKasi XUMHS ¥ (PU3NKO-XUMHUYECKHE METO/Ibl aHAIH3a;
— OpraHu4ecKasi XUMHSL;

— OMOXUMUSI,

— KOJUTOMJIHASI XUMHSL.

3. CrTpykrypa U coaepxkaHue TUCUUILIMHBI
OO0mas TpyJ0eMKOCTh JUCHHUILINHBI COCTaBIsAET 6 3a4eTHBIX(€) enuHuIl(bl) (216 gacoB).

3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTH
(o ¢popmam oOyueHus)

3.1.1. Ounas popma oOyueHuUst

Ne Bux yueBHoii padoTbr KoanuectBo CeMecTpbl
n/n 4acoB 1 2
1 | AyautopHble 3aHATHSA 152 80 72
B ToM uucne:
1.1 | Jlekuun 52 34 18
1.2 | CemuHapcKue/mpakTHUECKUE 3aHATHS 16 16 0
1.3 | JIabopaTopHble 3aHSATHS 84 30 54
2 | CamocTosiTeqbHas padoTa 64 32 32
B ToM uucne:
2.1 | pemieHue pacueTHBIX 3aJa4 10 BapuaHTaM 16 16
2.2 | moaroToBKa K Ja00paToOpHbIM paboTam 16 16
3 | lIpomesxkyTouHasi aTTeCTALUS
OK3ameH + +
Hroro 216 112 104




3.2 TemaTru4yeckuii VIaH U3y4YeHHUH TUCHUIIMHBI
(o ¢popmam oOyyeHus)

3.2.1. Ounas opma oOyueHuUst
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Paznen 1. O0mas xumus
1.1 | Tema 1. OcHOBHBIE 3aKOHBI XUMUU 14 4 2 4 4
Tema 2. CtpoeHue 31eKTpOHHOMN 8 4 2 2
o6osouku aroma. [lepuonnueckuit
3akoH /.M. MeneneeBa
Tema 3. Xumnueckasi CBA3b U CTPOECHUE 8 4 2 2
BEIllECTBA
Tema 4. Tepmoxumus. OCHOBBI 11 2 1 4 4
XUMHUYECKON TePMOJIUMHAMUKH
Tema 5. Xumuyeckass KHHETUKA U 14 4 2 4 4
paBHoBecue. Karanus
Tema 6. PactBopsl. DnexTponuruueckas | 26 6 4 10 6
JICCOLIMAITUS
Tema 7. OxucauTenbHO- 13 4 1 4 4
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Tewma 8. KommuiekcHble coetuHEHUs 13 4 1 4 4
Tema 9. O0mue cBoWCcTBa METAILIOB. 5 2 1 2
CrutaBbl
2 Pasnen 2. Heopranuyeckasi Xumusi
Tema.l. Xumus s —snementoB (1A, IIA 10 2 4 4
T'PYIIIbI)
Tema 2. Xumus p- anementon (I1IA, 47 8 25 14
IVA, VA, VIA, VIIA, VIIIA rpynnei)
Tema 3. Xumus d — sanemenTos (IB, 1IB, 47 8 25 14
IVB, VIB, VIIB, VIIIB rpynmnsi)
Hroro | 216 52 16 84 64

3.3 Conepxanne TUCHUNIMHBI

Paszgen 1. Oomas xumus

Tema 1. OcHOBHEBIE 3aKOHBI XUMUH

3nauenue u 3adauu kypca xumuu. Poab npocmulx u cnooxcueix eewjecms 6 Ovimy u
cospemenHol mexnuxe. Kpumepuu oyenku u 8vibopa gewyecme 011 KOHKpemuvix yeieu. Pabomor
OMeYeCcmBeHHbIX U COBPEMEHHbIX VUeHbIX 8 obaacmu Xxumuu. Xumus, KAk HAyKa, u3yyaouas
CBOUCMEA 8eujecma 6 CEs3U C UX COCIABOM U CIMPOEHUEM.




3axon coxpanenus mamepuu, 3aKOH NOCMOAHCMBA COCMABA, 3AKOH dKeueaneHmos. I azosvie
3axoHbl. 3akon Aeozcadpo, Yucno Asocadpo, Eounuyvl usmepenus amomuvix u MOIEKYIAPHBIX MACC.
IIpumenenue 0CHOBHBIX 3aKOHO8 XUMUU K KOIUYECMBEHHBIM PACUEmaM No YPAGHEHUAM PeaKyuu.

OchosHble KNAcChl HeOpeaHuyecKux COeOUHeHUtl. OKCUObl, OCHOBAHUSA, KUCIOMbL U COJU.
Ochoébl  HOMEHKAAMYpbl XuUMU4ecKux coeounenuil. Hexomopvie Mmemoobi ux noayuenus,
0COOEHHOCMU XUMUYECKUX CBOUCTNS.

Tema 2. Ctpoenue >eKTpoHHOI 00010ukH aTroma. [lepuonuueckuii 3akon .M. MenneneeBa

Cmpoenue amoma no bopy. Kopnyckynapho-eonnosvie ceoilicmea mamepuu. Ypaeuenue
IInanka. lpunyun neonpedenennocmu. Ypasuenue Llpeounzepa u 6onnoguvle hyHKYUU I1eKMPOHOS.

Keanmoevie uucna. Inaenoe xeanmosoe uucino. Inepeemuueckue ypoeHu. OcHosHoe u
8030yoicoentnoe cocmosnue amoma. Opoumanvroe K8AHMOBoe YUCTO. DHepeemuiecKue nooyposHU.
Dopma amomueix opoumanei. Macnumnoe keanmogoe uucio. Amomuvie opoumanu. Opuenmayus
amomHuix opoumaneil 6 npocmparcmee. Cnun snekmpona. CnuHo8oe K8aHmMo8oe YUCIO.

Ilpasuno Ilaynu. Makcumanvhoe KOIUYECMBO 31€KMPOHOE HA IHEPLemUdeckom YpoeHe,
nooyposHe u amomHou opoumanu. Iopsa0ok 3anoiHenus dHepeemudeckux yposHel u no0ypogHel 6
MHO2091eKmpoHHbIX amomax. Ilpasuno [ynoa. s-, p-, d- u f- snemenmul. Hx pacnonosicenue 6
nepuoouuecxoul cucmeme /[. M. Menoeneesa.

Ilepuoouueckutl 3axon u nepuooudeckas cucmema snemenmos /. U. Menoeneesa. Ilepuoovt
u epynnei. CmpoeHue nepuoOudeckou cucmemvl U CMpoeHue 3IeKMPOHHOU 000I0YKU amoMmd.
Onexmponnvle ananozu. Banenmuule snekmponul y s-, p-, d- u f- anemenmos. Amommvie napamempeol.
AmomHble u uoHHBIE paouycwl. IHepaus uonuzayuu (UoHu3ayuoHHwIl nomenyuan). Cpoocmeo K
anekmpony. InekmpoompuyamenbHocmy. Ilepuoouunocms 6 usmMeHeHUuU AmoMHbIX NAPAMEMPOs U
XUMUYECKUX C8OUCME IIeMEHMOB.

Tema 3. Xumuueckasi CBA3b U CTPOCHUE BEILIECTBA

Tunvt xumuueckoui ceaszu. Kosanenmnas xumuyeckas ceazo. Obwas 31eKmponHas napa.
IIpasuno oxmema. Memoo eanenmmuvix cxem (BC). Ouepeemuueckas ouazpamma ob6pazoeanus
Monekynvl  600opooda. llepexpvisanue 21eKMpoHHLIX 001aKk08. [nuna ceasu. Mexanuzmol
00pazo6anus KOBANEHMHOU C8s3U: O0OMeHHblll, OOHOPHO-akyenmopHui oamueusil. Ceolicmea
KOBANEHMHOU CBA3U. HACLIYACMOCb, HANPABIEHHOCb U NOJAPHOCIY. [JUNONbHBIUL MOMEHM CEA3U.
Hunonvuwiii momenm monexynvl. Monnas cesa3v, Kak npedenvHbvlll ciyual NOJIAPHOU KOBANEHMHOU
ceasu. Amommuvie u uonuvie paouycvl. Cmpykmypa MOAeKyivl U ee 3a8UCUMOCMb OM CMPOeHUs
8HewHe20 21eKMPOHHO20 YPOBHS amomos. Hanpaenennocmv Kosanenmuoli ceéa3u. Banenmmuvie yanoi.
Tubpuouzayus ceszeii. [ubpuousayus amomusix opoumaneii YyeHmpanbHo2o amoma — muna sp, sp°,
sp® u cmpyxmypa monexyn Ax2, Ax3, Ax4.

Kpamnuwie ceasu, o- u n- ceasu.

Booopoonas cesasv.

Ocobennocmu Memaniuueckou cesa3u.

Tema 4. Tepmoxumusi. OCHOBBI XUMHUYECKOM TEPMOIMHAMUKHI

Onepeemuueckue 3¢pghexkmui npoyeccos. Cucmemvl, cOCMOAHUA U QYHKYUU COCMOAHUA.
Tepmoounamuueckue napamempul. Buympennss snepeus, paboma, meniogou 3¢gpexm xumuyeckot
peaxyuu. Ilepswviti 3akon mepmoounamuxy. Iumanvnus. Cmanoapmuas dSHmManbhus 00pa308aHus
CIIOJHCHO20 Geuyecmaa.

3axon l'ecca u cneocmsus us Hezo. Ilpumenenue ux Onsa pacuema dSHMAIbAUL XUMUYECKUX
peaxyuil u ¢azoevix npespaujeHull.

Tema 5. Xumnueckas KuHeTUKa U paBHoBecue. Kartanus

Cropocmb xumuueckou peaxyuu. Cucmema, ¢paza, komnonenm. Cucmemvl 2oMO2eHHbIE U
ecemepozcennvie. lomoeennvie peaxyuu. 3a8UCUMOCMb CKOPOCMU peakyuu Om KOHYeHmpayuu
peazupyrowux eewjecme. Bausanue dasnenus na ckopocms 2a306bix peakyuil. 3aKoH 0eucmeus Macc.
Cmaouu, onpedensowue ckopocms npoyecca. Bauanue memnepamypvl HA CKOPOCMb PeaKyuu.
Onepeus akmusayuu. Ypaenenue Appenuyca. Temnepamyphvlil K0O3duyuenm ckopocmu peaxyuu
Banm-T'oghgha.



T'emepocennvie peakyuu. 3a8ucumocms cKOpocmu 2emepozenHvle peakyuu. 3asucumocms
CKOPOCMU ~ 2eMepO2eHHOU  peakyuu Om KOHYEHmpayuu peazupylowux eewjecms. Biusanue
nosepxuocmu pazoena gpas u ouggysus.

Kamanus zomocennviii  u ecemepozennvitl. Mexanuzm  Oelicmeus — Kamaiuzamopos.
Hueubumopul. [lennvie u pomoxumuueckue peaxyuu. Peakyuu obpamumvie u neobpamumbvie.

Xumuueckoe pagrnogecue 8 20MO2EHHbIX U 2emepozeHnblx peakyusax. Koncmanma pasnosecus.
Yenosus cmewenus pasnosecus. IHpunyun Jle- [llamenve.

Tema 6. PacTBopbl. DeKTpOIUTHYECKAS TUCCOIHAITUS

Obwas xapakmepucmuka u kiaccugpuxayus pacmeopos. Porv pacmeopos 6 npupoode u
mexHuke. Booa u 600nvie pacmeopul, negoonvle pacmeopwi. Onpedenenue udeaibHo20 pacmeopa.

Cocmae pacmeopos. Cnocodvl vipadxcenus cocmaea pacmeopos. Pacmeopumocme.
Pacmeopvr  nenacviyennvie, HacvluyeHHuvie U nepeHacvluyeHHvle. Bausnue memnepamypvl Ha
pacmeopumocms meepoo2o eeujecmsea u xcuokocmu. Conveamayus u uopamayus. IHmManrbnus
Pacmeopenusl.

Dnexmponumuueckas ouccoyuayus. Pacmeopwl snexkmpoaumos. Teopusa ecuopamayuu 6
npoyeccax snekmpoaumuyeckou ouccoyuayuu. Cmenenv 31eKMPOIUMUYECKOU OUCCOYUAYUU U ee
3asucumocmos om pasauunblx gaxmopos. Cunvhvle u crabvie snexkmpoarumvl. Koncmanma
INEKMPOIUMUYECKOU  OUCCOYUAYUYU  CNAOBIX DNeKMPOoaumos. 3axkoH pazeedenus (pazbasieHius)
Ocmsanvoa. Cunvnvie 21ekmponaumsl. Kaocywasnca cmenens ouccoyuayuu. Ilonamue 06
akmugHocmu, Kod(guyuenm axmuenocmu. Kuciomul, ocHoeamus u coau ¢ MOYKU 3PEHUs
INEKMPOIUMULECKOU MeopUU pacmeopos. Amgpomeprocme.

Dnexmponumuueckas ouccoyuayus 600vi. HMonnoe npouszgedenue 600vl. Konyenmpayus
NPOMOHO8 U UOHO8 2UOPOKCUNA 68 HEUMPANbHBIX, KUCAbIX U WEeN0YHbIX pacmeopax. Booopoonuviii
nokazamenv pH. Kuciomno-ocnognvie unouxamopwi, pH-mempeoi.

Peaxyuu  uonnozo  obmena.  Honno-obmennvlie  peakyuu ¢ 00pazosaHuem
Manopacmeopumozo sewecmasa, ciabozo snekmponuma. Ilpouzeedenue pacmeopumocmu.

T'uoponusz coneti. Cmenenv u koncmanma euopoauza. Cmynenuamoiii 2uopoaus. Bauanue
memnepamypbl U KOHYeHmpayuu Ha cmenensb euopoausa. Mzmenenue pH pacmeopa npu euoponuse.

Tema 7. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI

Ilonamue o peaxyusx oxkucienus-eéoccmanogienus. Cmenenv oxucienus. OxucaumenvHo-
80CCMAHOBUMENbHBIE CBOUCMBA NPOCMBIX U CIONCHBIX 6ewjecms. Bagicnetiwue oxucaiumenu u
goccmanosumenu. Cocmaegnenue ypasHeHull OKUCTUMENbHO-80CCMAHOSUMENbHBIX PEaKyull.

Tunvl oKuUCIUMENbHO-80CCMAHOBUMENbHBIX Peakyull. 3a8UCUMOCIb COCMAB8A NPOOYKMO8
OKUCNIeHUsL U 80CCIAHOBNIEHUS OM YCI08UL NPOBEOEHUS PeaKYUU.

Dnexmpoxumuueckue  npoyeccol.  Bzaumocesass — medxcoy  2nekmpoxumuueckumu - u
OKUCIUMENIbHO-80CCMAHOBUMENbHVIMU Npoyeccamu. 1 anb8aHuuecKutl d1emenm, 2aib8aHu4yecKas
napa. Xumuyeckue ucmounuxuy moxa. I anrbeanuueckue s1emMeHmsl U akKkymyaamopwl. TonaugHvie
S1eMEeHMbL.

Onexmponuz. 3axonvr Dapaoes. IlocnedosamenbHOCmb B0CCMAHOBNEHUA KAMUOHO8 U
OKUCNIeHUe AHUOHO8 NPU CLOHCHOM COCMABe dNeKMPOIUMA. DNeKmpoau3 ¢ pacmeopumblm aHOOOM.
Ipumenenue snexkmponuza. Cmanoapmmuwiii 31eKmpoOHblil homeHyual. Booopoonuuii snexmpoo. Pso
nHanpsiscenuu.  I.J[.C.  eamveanuveckozo  snemenma.  Cmanoapmuvle  OKUCTUMENLHO-
80CCMAHOBUMENbHBIE NOMEHYUATbL U NPUMEHEHUE UX OISl ONPeOeNeHUsl 03MOACHOCIU NPOMEKAHUS
OKUCTIUMENILHO-80CCMAHOBUMENbHBIX PEaKYUl.

Tema 8. KommiiekcHbie coeiMHEHUS

OchosHble nonodceHUus KOOPOUHAYUOHHOU Meopul CMpoeHUus KOMNJIEKCHbIX COeOUHeHUl.
Xumuyeckas c6:13b 8 KOMNIEKMHBIX COCOUHEHUSAX. [[OHOPbL U aKYenmopul J1eKMPOHO8. 3a8UCUMOCTb
KOOPOUHAYUOHHBIX CEOUCME YEHMPAIbHO20 AmoMd Om CMPOEHUs e20 JeKMPOHHOU 000JI0UKU.
Jlueanovl.  Koopounmayuonnoe  uucio. Homenknamypa — KOMRAEKCHbIX — COEOUHEHUU.
Dnexmponumuieckue c80UCMB8a KOMNIEKCHbIX cOeOuHeHull. Jluccoyuayusi KOMNIEKCHbIX UOHOB.
Koncmanma necmotixocmu.



Tema 9. O6mue cBoiicTBa MeTa/uioB. CIIaBbl

OmuocumenvHas pacnpocmpaHeHHOCMb MEeMAnlo8 6 Npupooe U 8axcHeliuiue 8uovl pyo.
OchosHble  Memoovl NONYYEHUs.  Memaios uz  pyo: euopomemaniypauieckue,
nUpoOMemaniypeudecKue u 1eKmpomemaniypeuiecKue.

Ocobennocmu cmpoeHus u u3UYecKux c80UCmE Memaniiuieckux Mamepuaos.

Xumuueckue ceoticmea memannos. Bzaumooelicmeue memanios ¢ HeMemaulamu, 60001,
pacmeopamu KUCIom u weiodell. XumuyecKue c8oucmea oKCU008 u 2UOPOKCUO08 MEMAI08.

Pasnen 2. Heopranuveckasi Xumusi

Tema 1. Xumus s — snementos (IA, IIA rpymnier)

Ilepsas epynna Ilepuoouueckou cucmemvl

L]enounvie memannwt (IA epynna). Cmpoenue s1ekmpoHHOl 06010uKU amomos. [lonyuenue
Wenounblx Memannog u ux npumenerue. QOcobennocmu Qusuveckux ceoiicms. Obwas
XapakmepucmuKka Xumuueckux ceoticms. Bzaumooeticmsue ¢ KUCI0poOOM (OKCUObL, NEPOKCUObL), C
8000pPOOOM U OpYy2UMU HEMEMALIAMU, C 000U U pacmeopamu Kuciom. I uopokcuoslt, ux ceoticmaa.
Tuopoxcuo nampus, memoowvl e2o nonyuenus. Kapbonam nampus, ammuauno-xiopuonslii cnocoo
nonyyenus. Kapbonam xanua. Ilpumenenue coeounenuii wjenoyHvix memannos. Kanuiinvie
yO0obperus.

Bmopas epynna [lepuoouueckoii cucmemul

Bepunnuii, macnuii u wenounozemenvnvle snemenmol (I1A epynna). Cmpoenue 31eKmpoHHOU
o6onouku amomos. Ilonyyenue memannos u ux npumenenue. I uopuouzayus muna sp. Ocobennocmu
@uszuueckux ceoticme memannog IIA epynnei. Obwas xapakmepucmuka XumMudeckux Ce0UcCms.
Bzaumooeticmeue ¢ kuciopooom, 8000po0om, azomom u opyeumu Hememaniamu. Bzaumooeticmsue
¢ 60001, pacmeopamu xuciom u wenroyeu. Okcudvl u Iudpoxkcuovt u ux nonyuenue. Hszsecmo
eawenas u Hecauwtenas. Ocneynopvl. Amgomeprnocmsv okcuoa u eudpoxcuoa oepunnus. Coau:
Xnopuodsl, kapoornamol, cyrvgamot. Iunc. Cniagol bepunnus u mazcHus. Kecmkocms 8600bl U Memoobl
ee ycmpaHeHus.

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

Tpemws epynna Ilepuoouueckoii cucmemul

bop, antomunuu, eannui, unouti, mannui (IlIA epynna). Cmpoenue 31eKkmpoHHOU 000104KU
amomos. lubpuouszayus sp2. Obwue 3aKOHOMEPHOCU UMEHEHUs QUIUYECKUX U XUMUUECKUX
ceoticma.

bop. Ilonyuenue 6opa. Oxcuod 6Oopa, Gopmuvie kuciomel u ux coiu. bypa. Bopuowvl u
060p06000poobL. Ilpumenenue bopa u e2o coeOUHeHULL.

Antomunuti.  Ionyuenue — memaniuueckozo — amOMuHus.  Xumuueckue  ceoucmea:
gzaumodelicmeue ¢ KUCI0POOOM, 000U, pPACMBOpAMU KUCIOM U wjeroyei. AnromMuHomepmus.
Tepmum. Oxcud u eudpoxcuo anomunus. Kopyno. Conu anromunus. Keacywi. Kaonuw, enuna u
ookcumvi. [Ipumenenue antoMunus u e2o cniagos 6 mexHuxe.

Yemsepmas epynna [lepuoouueckoii cucmemul

Venepoo, xpemmnuii, eepmanuil, onoso, ceuney (IVA epynna). Cmpoenue 31eKmpoHHOU
obonouku amomos. ubpuouzayus muna sp3. Obwjue 3aKOHOMEPHOCMU USMEHEHUS XUMUUECKUX
ceolicma 8 psdy yenepoo — ceunely.

Yenepoo. Yenepoo 6 npupooe. Annomponuueckue moougpuxayuu yenepooa. Mcxyccmeennvie
armasel. Ilpumenenue epaguma u axmusuposanHozo yeisa. Xumuueckue cOUCMBA yanepood.
Oxcuovl yenepooa, ux ceoucmea u npumeHeHue. Y2on1bHas KUCIOMA U ee coau. Y2enee000poobi:
MemaH, smuneH, ayemunen. Kapouovl memannos, ux coucmea u npumeHeHue.

Kpemnuu. Kpemnuii 6 npupode. Ecmecmeennvie u uckyccmeennvie cunuxkamol. Ilonyuenue
kpemuus. [uoxcuo xpemuus. Keapy u keapyesoe cmexno. Kpemnesas xucioma u ee conu.
Pacmeopumoe cmexno. Cmexno, kepamuka, gpapgop, yemenm. Cunuyuovt memannos. Coeounenus
KpeMHUsL ¢ B00OPOOOM.

T'epmanuii, onoeo u ceuney. Ilonyuenue memannios uz NPUPOOHbIX COeOUHEHUN. Xumuyueckue
ceoticmea. Bzaumooeticmeue cepmanus, 0106a u CBUHYA ¢ KUCTOPOOOM, 8000U, PACMBOPAMU KUCTOM
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u wenoueti. AmgpomeprHocmv 0KCUO08 U 2UOPOKCUO08. OKUCIUMENbHO-80CCMAHOBUMEbHbIE
ceoticmea coedunenuti o106a u ceunya. Conu 01068a U CGUHYA.

IIamas epynna Ilepuoouueckoii cucmemul

Aszom, ¢hocpop, mvruwvsx, cypvma, sucmym (VA epynna). Cmpoenue 31eKmpoHHOU 000104KU
amomos. OKuciumenbHo-60cCmaHogumenvhvie ceoticmea snemenmos VA epynnvl. @usuyecKkue
ceoticmsa. Annomponuueckue moouguxayuu gpocghopa. Memoowv: nonyuenus azoma u gpocpopa u3z
NPUPOOHBIX UCIOYHUKOG U UX NPUMEHEHUE 8 MEeXHUKE.

Azom. Cmpoenue monexynvl. Xumuueckdas uHepmHocmes azoma. Bzaumoodeiicmeue azoma c
memannamu. Humpuovl u ux npumenenue. Ammuax. @usuueckue ceoticmea. Cmpoenue MoaeK)bl
ammuaxa. AMmuak Kak aueano 8 KOMNIEKCHbIX coeouneHusx. Boouwiii pacmeop ammuaxa. Conu
ammonus. Ammuakamel. Cunmes aMMUaxa uz d1emMeHmos - evloop ycaosuil. OKucienue ammuaxa.
Oxcudvl azoma, ux nonyyeHue u ceoucmeda. Bzaumooeticmeue ¢ 6000i u pacmeopamu weioyel.
Azomnaa u azomucmasn kuciomuvl. Cunme3 azomuou kuciomul. Ee xumuueckue ceoiicmaa.
Bzaumooeticmeue memannog u Hememannos ¢ azomuou kuciomou. Coau a3omuou KUCI0myvl U Ux
npumeHerue. Azommuvie y0oopenus.

Docop. Xumuuecxue ceoticmea ¢pocgopa. Oxcuovl pocghopa. Kucromuwvie ceoticmea
okcudos. Bszaumooeticmsue oxcuda ¢ocgopa (V) ¢ eoooiu. Docghopuvie rucromei. Conu
opmogocghoproii kucromst u ux euopoaus. PocghopHuvle y0oopeHus u ux noiyyeHue.

Llecmas epynna Ilepuoouueckou cucmemvi

Kucnopoo, cepa, cenen, mennyp, nononuii (VIA epynna). Cmpoenue 91eKMPOHHOU
0060104KU amomo8. M3menenue OKUCTUMENbHBIX U 0CCMAHOBUMENLHBIX CBOUCME 8 PAJY KUCIOPOO-
mennyp. @uzuueckue ceoticmsa. Annomponus cepwi. Ilonyyenue Kuciopooa u cepvl u3 NPUPOOHbIX
UCMOYHUKOB U 001ACMU UX NPUMEHEHUS.

Kucnopoo. Cmpoenue monexyavi. Bzaumooleiicmgue Kuciopooa ¢ Memaiiamu u
Hememaniamu. O3omu. Ilonyuenue u oxuciumenvuvie ceolicmea 03o0ud. Booa. Cmpoenue monexynol.
Ceoticmea  600v1.  Ilepoxkcuo  6000pooa.  Onexmponumuyeckue  ceoticmea.  Ilepokcuobi.
OKuciumenbHo-60CCMAHOBUMENbHbBLE CBOUCBA NEPOKCUO08.

Cepa. Bzaumooeticmeue ¢ memannamu u nememannamu. Cepogooopod. dnekmporumudeckue
ceoticmsa cepogodopooHou kuciomsl. Cynvguosl. Oxcudvl cepwvi, ux noayueuue, gusuyeckue u
Xumuueckue ceoticmsa. /[uokcuo cepvl u cepHucmas Kucioma. DNeKmpoaumuyecKue ceolucmaed
ceprHucmotl Kuciomel U 2uopoauz ee coneil. OKUCIUMENTbHO-80CCMAHOBUMENbHbIE CBOUCMBA
coeounenuti cepvl (IV). Oxcuo cepvr (VI) u cepnasa kucroma. Ilonyuenue cepHou Kuciomsel u ee
npumenenue. Oneym. Bzaumooeticmeue cepnoii kuciomeol ¢ memannamu. Cyroghamoi. Ilupocepuas
Kucioma, ee c8olcmaa.

Ceovmas epynna Ilepuoouueckoii cucmemul

Booopoo. Cmpoenue amoma u monexynvl. Q@usuyeckue ceoticmea. Pacmeopumocmo
8o0opooa 6 memannax. Ilpupoonvie coedunenus u noayuexue 6000pooda. HMzomonwvl 6odopoda.
Xumuueckue ceoticmea 600opoda. B3zaumooeiicmsue 600opoda ¢ memaniiamu. [ uopuowi.
Coeounenus 6000pooa ¢ HeMemaiamu.

@mop, xnop, 6pom, oo, acmam (VIIA epynna). Cmpoernue 31eKmpoHHOU 000104KU AMOMOS.
Oxucnumenvhvie ceolicmea 2anozenos. Cmenenu oxucnenus. Cmpoenue monekyn. Qusuueckue
ceoticmsa. Ilonyyenue 2anozcenog 6 c60000HOM 6ude U uUx npumeHeHue. Xumuueckue c8oUCmMed
eanoeenos. Bzaumooeiicmeue ux ¢ memannamu u Hememaniamu. Booopoowwie coedunenus
2a102€H08:! noxyyexue, @uszuueckue ceoticmaa. Dnexmponumuueckue ceoticmea
2a102eH08000poOHbIX Kuciom. Ilnasuxosas kuciroma. Ilonyuenue. Conu naasuxkogoll Kuciomol:
@dmopuovl u cudpogpmopudvl. Bzaumooeticmgue niasuxosol KUCI0mvl ¢ OUOKCUOOM KPeMHUs U
cmexnom. Conamaa xucnoma. Ilomyuenue u ceovicmea. Coau. BoccmanosumenvHuvle colicmea
2a102eHUO-UOHO8 8 PsOY. Pmopud-1oouo.

Kucnopoouvie coeounenus 2anocenos. Coedunenus pmopa c kuciopooom. Bzaumooeticmsue
2a102eH08 ¢ 8000U U pacmeopamu wenodell. Kuciopoocooepicawue Kuciomol xaopa u ux conu.
Ilonyuenue coneti. I'unoxaopumsi, X10pHAsL U36ecmv, OepmMONEMo8a cCOlb, NEPXIOPAM AMMOHUA.
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Ilonyuenue kucrom. Ycmouuugocms, 21eKmMpoIumudecKue U OKUCIUMeNbHble C8OUCMEA KUCIOM 8
pAOY:  XJIOpHOBAMUCMASA, XIOPUCAS, XA0pHO6amas U XaopHas Kuciomsl. OKcudvl Xaopa.
Oxucnumenvhbie c8OUCMBA KUCTIOPOOCOOEPHCAUUX COCOUHEHUTI 2ATI02EHO8.

Coeounenus eanocenos c¢ Hememannamu. Heobpamumoeiii 2udponus 2ano2eHaHeUopuoos
Kuciom.

Bocvmas epynna Ilepuoouueckou cucmemvi

Tenuii, meow, apeown, kpunmon, kcenow, paoow (VIIIA epynna). Cmpoenue 31eKmMpoHHOU
obonouku amomos. Puzuueckue ceoticmea. Haxoocoenue 6 npupode u npumenenue 01a20poOHbIX
2azo6 6 mexnuke. CoeOuHenus KCEHOHA ¢ PMOPOM U KUCIOPOOOM. HIX nomyyenue u ceoticmaa.

Tema 3. Tema 3. Xumus d — anementos (IB, I1IB, IVB, VIB, VIIB, VIIIB rpymrb)

Tuman, yuprxonuu, eagnuii (IVB epynna). Cmpoenue 31eKmMpOHHOU 00O0NOYKU AMOMOS.
DQusuueckue ceoticmea mumana. Ilpumenenue mumana u e2o cniasos. Ilpupoonvie coeounenus u
noxyyenue mumaua. Xumuveckue ceoucmea. Bzaumooleiicmeue ¢ nememannamu (KUciopooom,
8000pooom, azomom u op.). [Juokcud mumana. Bzaumooeticmeue mumana ¢ 60001, pacmeopamu
Kuciom u wenoveu. Xumuieckuii Xxapaxkmep oKCuoo8 u 2UuOpOKCUoo0s.

Xpom, monuboen, sorvgppam (VIB epynna). Cmpoenue 31eKmponHOU 000104KU AMOMOB.
Xapakmepnvie cmenenu oxucienus. Quzuieckue ceoucmea u npumeneHue. Jlecupoganuvie cmanu.

Xpowm. Honyuenue xpoma. Oxcuo u euopokcud xpoma (I11). HUx amgpomeprnocmo. [lpumenenue
oxcuda xpoma (I11). Oxucnenue coeounenuii xpoma (I11). Coeounenus xpoma (VI): okcuo xpoma (VI),
XpoMOo8as u 08YXpOMOBAs KUCIOMbL U UX coau. Bzaumnoe npeepawjenue xpomamos u Ouxpomamos.
Oxucnumenvhbie c80UCMBA OUXPOMAMO8.

Mapeaney, mexueyuii, penuit (VIIB epynna). Cmpoenue 31eKmpoHHOU 000I0UKU AMOMOS.

Mapeaney. Ilpupoouvie coeounenusi u noayyenue mapeaunya. Bozmoowcnvie cmenenu
oxucnenus. Ocobennocmu ghuzuueckux u xumuueckux ceoticms. Ilpumenenue. Jlecuposanue cmaeil.
Bzaumooeticmeue mapeanya ¢ Hememanniamu (KUciopooom, cepotl, Gocgopom), 6000uU u
pacmeopamu  kuciom. OKcuobl U 2UOPOKCUObL MAP2AHYA, UX DNeKMPOIUMUYECKUEe CBOUCMEA.
Huoxcuo mapeanya. Oxkcuo mapeanya (VII), mapeanyesas kucioma u ee coau. OKuciumenibHo-
80CCMAHOBUMENbHBIE — CBOUCMBA COCOUHEHUL MAapeaHya 6 pasHbIX CMENneHAX OKUCTEeHUS.
Ilepmaneanam kanus Kaxk oKucaumens.

Keneszo, kobanem, nuxenw, niamunogvie memannwt (VILIB epynna). Cmpoenue 31eKmpoHHOT
000104KU AMOMO8.

Kenezo, kobanom, nukenv. Cmenenu okucnenus. Ilonyuenue u npumenenue. J{omenHulii
npoyecc. Bzaumoodeticmseue memainnos ¢ Kuciopooom, 6000, kuciomamu. Oxcuowvt u I uopoxcuowi.
OKuciumenbHo-60CCMAaHOBUMENbHBLE CBOUCMBA COCOUHEHUI MEMANI08 CO Cmenenblo okucienus 11
u lll. @eppumut u gpeppamol. Komniexcnvie coeouneHus.

IInamuna. Qusuueckue u xumuyeckue ceovcmea. Kamanumuueckue ceolicmea niamuHul.
Omuowenue k kucromam. Ceolicmea oKcuoo8 u 2uopokcuoos. Komnnexchvie coedunenus.
Ilonyuenue u npumenenue niamuHbl.

Meow, cepebpo, 30nomo (IB epynna). Cmpoenue snexkmponnoii o6onouxu amomos. Ilonyuenue
Memanios uz pyo.

Ocobennocmu gpuzuueckux ceolicma. Xumudeckue cOUCMEA: OMHOUEHUE K KUCIOPOOY, 800e
u pacmeopam xuciom. Oxcuodvl u Iuodpoxcuovl u ux ceovicmsea. Komniexcuvie coeOuHenus.
Baoicnetiwue conu: meoHvll Kynopoc, 2ano2enudbvl cepeopa.

Lunx, kaomutl, pmymo (IIB epynna). Cmpoenue s31ekmpoHHot 00010uku amomos. Ilonyuenue
Memannios u ux npumMeHeHue.

Qusuueckue u xumuueckue ceovicmea. Omuouienue Memaniog K KUCIOpody, 600e,
pacmeopam kuciom u wenode. Oxcuovl u Tuopoxcuovt. Conu: xnopuoslt, cyib@uowvl, cyib@amol.
Komnnexcnvle coeounenus.  Cnnasvl yunka. Amanveamel. [{unkoeéanue u Kaomuposauue.
Tokcuunocmos pmymu.
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3.4 TemaTrnka ceMHHAPCKUX/MPAKTHYECKHX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUYECKUE 3aHATHS

Paspmen 1. O01ast XuMust

Tema 1. OcHOBHBIE 3aKOHBI XUMHUH

Tema 2. CtpoeHue 3neKTpoHHOM 0001049Ku aToMa. [lepuonndeckuii 3axoH J[.M.
MeHpeneeBa

Tema 3. Xumuueckasi CBSI3b U CTPOCHUE BEILIECTBA

Tewma 4. Tepmoxumusi. OCHOBBI XUMHUYECKON TEPMOJIUHAMUKHU

Tema 5. Xumnueckasi KHHETHKA U paBHOBecHe. Karanus

Tema 6. PacTBOpbI. DNEKTPOIUTHYECKAS TUCCOLUAIUS

Tema 7. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI

Tema 8. KoMmiekcHbIE cOeTMHEHUS

Tema 9. O0mue cBoiicTBa MeTauioB. CIIIaBBI

3.4.2. JlabopaTopHbIe 3aHATUS
Paznmen 1. O6mas xumus
Tema 1. OCHOBHbBIE 3aKOHBI XUMUHU
Jlabopamopnas paboma « OcHO8HbIE KIACCHI HEOP2AHUYECKUX BeUjeCNE)
Tema 4. Tepmoxumusi. OCHOBBI XUMHUYECKON TEPMOJIUHAMUKHU
Jlabopamopnas paboma « Tennogvie 3¢hghexmul Xumuueckux peakyuii»
Tema 5. Xumnueckas KHHETHKA U paBHOBecue. Karanus
Jlabopamopnas paboma « Ckopocms Xxumuueckux peakyui. Xumuyeckoe pagnogecuey
Tema 6. PacTBOpbI. DNEKTPOIUTHYECKAS TUCCOLUAIUS
Jlabopamopnas paboma «Pacmeopbi (npucomosienue pacmsopos, meniosgvie d¢hgexmul npu
pacmeopenuu) »
Jlabopamopnas paboma « Peakyuu uonno2o oomenay
Jlabopamopnas paboma «I uoponus coneuy
Tema 7. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI
«OKUCIUMENbHO-80CCMAHOBUMENbHBIE PEaAKYUUY
Tema 8. KommuiekcHble coeTUHEHUS
«Komnnexcnuvle coeOunenusy
Pa3nen 2. Heoprannueckass XumMus
Tema.l. Xumus s —snemenTos (IA, IIA rpymnrer)
«Onemenmut 1A epynnwi. [l]enounvie memannvi»
«Onemenmut 114 epynnvl. Bepunnuti, Mmacnuii u wjen0uHo-3emenbHble MEemaiibly»
Tema 2. Xumus p- anementos (IIIA, IVA, VA, VIA, VIIA, VIIIA rpyrbr)
«Onemenmot 1114 epynnet. bop, antomunuiiy, « nemenmot IVA epynnul. Yenepoo, kpemnuiiy
«Onemenmot VA epynnwvi. Azom, gpocghop»
«Onemenmot VIA epynnol. Kuciopoo, coeounenus ceput (-11)»
«Onemenmot VIA epynnot. Coedunenus cepol (IV, VI)»
Tema 3. Xumus d — snementoB (IB, IIB, IVB, VIB, VIIB, VIIIB rpymrsr)
«Onemenmot IB u IIB epynn. Meow, cepebpo. Llunk, kaomuti, pmymo»
«Onemenmot IVB u VIB epynn. Onoso, ceuney. Xpom u e2o coeOuHenus»
«Onemenmot VIIB epynnei. Ceoticmea coeOuHeHutl Mapeanya
«Onemenmot VIIIB epynnoi. JKenezo, kobanvm, HUKenby
3.5 TemaTrnka KypcoBBIX IPOEKTOB (KypCOBBIX pador)
KypcoBbie paboThl HE TTPeTyCMOTPEHBI
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4. Y4eOHO-MeTOANYECKOEe 1 HHPOPMALIMOHHOE o0ecneyeHne
4.1 OcHoBHas JuTEpaTYypa

1. O6mast xumus B 2 T. Yuebnux/ H.JL.I'muaka - MockBa: U3natensctBo FOpaiit, 2023.

2. O6mas xumus. Yueouuk /Koposun H.B. M.: Beicmas mkona, 2008

3. O6u1as u Heoprauuyeckast xumus. YueoHuk/ BopooseB A.®., Ky3zunenos H.T., LluBanze
A1O. Ku.1,2 — M.: Akanemknura, 2006.

4. JITabopatopHbie pabOTHI 0 HEOPTAHUYECKOWM XUMHH / oA penakuueir A.M. bonbirakoBa
/T.H. banakupesa u H.M. bapanaesa — M.: MI'VUD, 2010.

5. O6mas xumus. Jlaboparopusiit npaktukym /H.M. bapanaesa, A.Il. Anpuinnaa - M:
Mockosckuii ITommurex, 2019.

4.2 JlomostHMTeJIbHAA JIUTEPATypa

1. Xumus. Yuebnoe nocodue/ bepexnoitA.H., Pocun U.B., Tomununa JI.JI. — M.: Beiciias
mkona, 2005.

2. 3amauun M ynpaxHeHus no oobmei xumun / I'muaka H.J1,,Epmakos A.1.— M.: UaTHTpan-
[Ipecc, 2009.

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

5. MartepuajibHO-TeXHUYECKOe o0ecredeHmne

ags W HeoOpraHuyeckas TOJIBI YUE€OHBI KaMbsIMU
Obmwm cop e Jlexunonnass aymurtopust IIK Cronst yuelmbte co ¢ ’

XUMHS ayIuTOpHas JI0CKa,
510. 129626, r. MockBa, YII. | nepeHOCHOI MyJIbTHMETHIHBIIT
[TaBna Kopuaruna, 1.22, ctp. 1 | KOMIUICKC (mpoexkrop,

HOyTOyK). PabGouee  mecto
npernojaBaTens: CToi, CTYyJ,
TymMOOuka JUIi  YCTaHOBKH

HOYTOYKa.
JlaGopatopust KadepeI Jlaboparopus } obopyaoBaHa
KOMITBIOTEPHOM "
«Xumbuorex» I1K 433. MYTBTHMETHIAHON — TEXHUKOL,
129626, r. Mocksa, yi1. I1aBia | TepmomeTpsr;
Kopuaruna, 1.22, ctp. 1 CIeKTPOdOTOMETD CD:
BBITSKHBIE rkagsl;

AIIEKTPOHHBIE TEXHUYECKHUE U
aHanuTudeckue Becsl; pH-
METpHI; aKBaUCTHILISTOD;
KaJOpUMETPUUYECKHE

YCTaHOBKH; MarHuTHbBIE
MEIIAJIKH; TPUOOpPHI “FKCIepT
001>, [Tpn IIPOBEICHUH
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nabopaTOpHBIX pabort
CTYACHTBI HCTIOJIB3YIOT
CICLUANBHYI0  XUMHUYECKYIO
MOCy/ly: MEpHbIE LMIMHJIPHI,
KOJIOBI, TPOOUPKH, CTaKaHBI,
HEOOXOIMMBIE PEAaKTUBBI U
EMKOCTH Il UX XpaHCHHMSL.
JlaGopaTopus ocHareHa

BBITSDKHBIMU ~ IIKapaMu 1St

paboThI C
KOHIIEHTPUPOBAHHBIMU
KHCJIOTaMH, IeJI0YaMH,
JTypPHONAXHYUIUMH, BPEIHBIMU
" JIETKOJIETYYUMH
BEIIECTBAMH.

6. MeToauyeckue peKOMeHAaluu

6.1 MeToanuyeckne peKOMeHIAIUM /IJIsl MPENoAaBaTes M0 OPraHnu3anuu
o0yueHus

OOyuas cryneHtoB aucuuminHe «OOmas 1 HeopraHUYecKasi XUMHs», MPErnoiaBaTelb
UMEeT 11eb Pa3BUTh Y HUX MPAaBUIBHOE MOHMMAHHME CYIIHOCTH XMMUYECKUX SBJICHUH Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKUX TOJOKEHUH XHMMHUHU, COOOIIMTHP UM CBEIEHHS O BaXHEHIIMX
CBOMCTBAX XMMUYECKUX 3JIEMEHTOB U MX COCAMHEHHH, CIIOCOO0B UX MOTYUYECHHS.

W3noxeHne TeOpeTHYeCKoro M (haKTHUECKOro MaTepuala Kypca OCYIIECTBISETCS Ha
nekusax. [lapannenbHo ¢ JEKIMOHHBIMH 3aHATHAMHU MPOBOAATCS YCTHBIA OMPOC, MPOBEPOUYHBIE
paboThl 1 7a00OPATOPHBINA MPAKTUKYM.

OcHoBHOI (GOpMOI M3ydeHUs] JUCUUIUIMHBL «OOIIas U HeopraHudeckass XUMHs», Kak U
m000# ApYrol MUCHUIUIMHBEL B BBICIIEM Y4eOHOM 3aBEACHUH, SIBISETCS CaMOCTOsATENbHas paboTa
o0yyaromerocsi, KOTopasi BKJIo4aeT B ce0si mpopabOTKy JEKIIMOHHOTO MaTepuala, YY4eOHHKOB U
y4eOHbIX TOCOOUH1, BBITOTHEHHE JIAOOPAaTOPHBIX PabOT, MOJArOTOBKY K CEMHHApaM H cAade dK3aMeHa
WM 3adera. B Toxe BpeMs MNpemnojaBarelb OCYIIECTBISAET CHCTEMATHUYECKHH KOHTPOJb 3a
CaMOCTOSITENIFHOW Pa0OTON CTYAEHTOB IIyTEM MPOBEPKH IMOJArOTOBICHHOCTH CTYAEHTOB K
71a00paTOPHBIM 3aHATUSAM U CEMHHapaM (MHIUBHUIYaJIbHBIH OMpPOC, IPOBEpKa JOMAITHUX 33/1aHUM,
MIPOCMOTP 3alUCel JIEKIUH, pUeM pe3yJIbTaToB JabOpaTOPHBIX padoT, MPOBEACHUE MPOBEPOUHBIX
paboT, KOTOpBIE MO CYIIECTBY SBJISAIOTCS 3a4ETHBIMH).

6.2 MeTozmqecmle YKazaHust AJast oﬁyqamumxcsn 10 OCBOCHHUIO JUCHHUIIJIMHBI

W3noxeHne TEOpeTHYeckoro M (pakTHYecKoro marepuaia Kypca OCYIIECTBIISETCS Ha
nekiusax. [lapannensHo C JIGKHMOHHBIMU 3aHATHSAMH TPOBOJSTCS CEMUHAphl U J1aOOpaTOPHBIN
npakTukyM. OCHOBHOM (OpMOil U3ydeHUs: AUCHUILTHHBI «O0IIasi 1 HeOpraHuYecKass XUMHU», Kak U
m000# ApYrol MUCHUIUIMHBEL B BBICIIEM Y4€OHOM 3aBEACHUH, SIBISAETCS CAaMOCTOsATENbHas paboTa
o0yyJaromerocsi, KOTopas BKJIto4aeT B ceOsi:

- paboTy HaJ JEKIIMOHHBIM MaTEPHAIIOM;

- paboTy Hax pas3ienaMd Kypca, IIOJHOCTHIO WM YaCTHYHO BBIHOCUMBIMH Ha
CaMOCTOSTEIILHOE U3YUYCHHUE;
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- paboTy mpH HOArOTOBKE K MPOBEPOUYHBIM M JaOOpaTOpHbIM paboTaM, BBIIIOJHEHUE
JIOMAIITHET O 33/1aHusl.

I'maBHas 3aja4a CTyJEHTa BO BpeMs JICKIMH 3aKJIIOYAE€TCS BO BHUMATEIBHOM CIYIIaHUU
JIKIIMH ¥ 3aIIMCU €€ OCHOBHOTO cojiepxaHust. OCHOBHAs OLIMOKA OT/AEIbHBIX CTYJICHTOB COCTOUT B
TOM, YTO OHU CTPEMSTCS JOCIOBHO 3alMCaTh BCE, YTO TOBOPHT JIEKTOP, U TIOITOMY YaCTO CIEAAT HE
3a MBICJIBIO, @ 34 CJIOBOM, HE YJIaBJIMBas CMBICJIA M3JlaraeMoro marepuana. /i 3anucei JIEKIUil
CIIEyeT MOJB30BaThC OTICIBHON TETpajblo. 3aluCh BECTH HA OJHOM CTOPOHE TETPaau, OCTABIIASA
BTOPYIO CTOPOHY JUISI BHECEHHSI COOTBETCTBYIOIIMX JONOTHEHUH.

Crnenyer uMeTh B BUAY, YTO HE BCE BOIMPOCHI MPOrpaMMbl, OTHOCSIIMECS K TOM MIIM MHOMN
Teme, 00513aTeNIbHO U3JIaraloTcs Ha JIeKIMU. HekoTopble U3 HUX TOJIKHBI H3y4aThCsl CAMOCTOSATEIBHO
B Tpolecce pabOThl HAJL JaHHOM Temol. B 3TOM ciyyae HEOOXOJMMO 3aKOHCHEKTHPOBATH
PEKOMEHAYEMYIO JIEKTOpPOM JuTepaTypy. [IpM KOHCHEKTHPOBAHWU CTOMT H30eraTh JOCIOBHOTO
MEPENUCHIBAaHUS aBTOPCKOTO TEKCTa, CTapasch OTpa3uTh JIMIIb HamOoyiee Ba)XKHbIE MOMEHTHI
VckmoueHust IOy CKaroTCs JIMIIb 7151 OPMYJIHPOBOK Hanbosiee BaKHbBIX 3aKOHOMEPHOCTEH.

[Tpu moAroTOBKE K YCTHOMY OIPOCY M MPOBEPOYHOM paboTe HE0OX0IUMO:

a) BHUMATENIbHO, HECKOJIBKO pa3 MPOYHTATh CBOM KOHCIIEKT, COOTBETCTBYIOLIHE pa3/eibl
y4eOHUKOB M Y4eOHBIX TOCOOUH;

0) IPOCMOTPETh PEKOMEHAALMH 110 BHIITOTHEHUIO YIIPayKHEHHIA;

B) MMCbMEHHO OTBETHUTH Ha TEOPETUUYECKHIE BOPOCHI U BBHIIIOJHUTD YIIPAKHEHHS JOMAIIIHET O
3aJJaHHs B COOTBETCTBUHU CO CBOUM BapUAHTOM.

[Ipu moarotoBke K J1a0OpaTOpPHBIM paboTaM cielyeT BHUMATEIbHO O3HAKOMUTBCS C
TEOPETUYECKHM BBEICHHEM K paboTe W METOJMKOW BBINOJHEHHSA 3KcrepuMeHTa. Kpartkoe
TEOPETUYECKOE BBEACHUE U PE3YIbTAThI PA0OTHI 3alIMCHIBAIOT B JIAOOPATOPHBIN Ky pHAIL.

B kagecTBe 1abopaTopHOro *KypHaia UCIOIb3yeTcsl 00Ias TeTpab C

3aIMOJIHEHHBIM TUTYJIBHBIM JIUCTOM.

JlaGopaTopHBIii )KypHal SBJISIETCS €AUHCTBEHHBIM JTOKYMEHTOM O

[IPOBEICHUH DKCIIEPUMEHTA. BecTu 3anucyu Ha Y4epHOBHUKAX HE CIEAYET. Y paBHEHUS PEaKLUn
JOJDKHBI OBITh YETKO 3aITUCAHBI, TaK KaK HeOpexHas 3alich MOXKET BbI3BATh OIIHOKY.

Otuer o pesynbTarax padoThl OQOPMIISIOT MO CXEeME MPHIOKEHHON K OMHCAHUIO KaXKIOH
nabopaTopHOil paboTHI: KpaTKOE TEOPETHUUYECKOE BBEACHUE, IPOBEACHUE OMBITOB (HOMEP OIbITA, €T0
Ha3BaHUE ypaBHEHMs PEaKIMii), OTBETHI Ha BONPOCHI M BBIBOAKI IO padbote. Kaxknas mabopartopHas
paboTa 1Mo 3aBEepUICHUIO HKCIIEPUMEHTa U 0POpPMIICHUST JOJDKHA OBITh 3allUIleHa U MOANKCAHA Yy
IpernoiaBaTeds.

7. DoH/I OLICHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHHBAHUS Pe3y/JIbTATOB 00y4eHUS

[TpoMexyTodHast aTTecTanus o0yJaromuxcs B GopMe 3K3aMeHa MPOBOIUTCS MO Pe3yJIbTaTaM
BBITIOJTHEHUSI BCEX BHUJOB y4eOHON pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM IO JTAHHOM
TUCHHIUTAHE (MOJIYII0), IPH 3TOM YUUTBIBAIOTCS PE3YyIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTHU B
TedeHne ceMectpa. OIlleHKa CTENEHW OCTIKEHUS OOydYaloNUMUCS TUITAHUPYEMBIX PE3yJbTaTOB
oOydeHus: MO JUCHHUIUIMHE (MOJIYJTI0) TPOBOAUTCS TMpENojaBaTelieM, BEIYIIUM 3aHATHS I10
JUCHHIUTAHE (MOJYITI0) METOJIOM IKCIEepTHOH onleHKH. [1o uToram mpomMeXKyTOUYHOM aTTeCcTaIluu 1o
JTUCHUIUTAHE (MOIYJI0) BBICTABISIETCS OIICHKA «OTIMYHOY, «XOPOII0Y, KyJAOBICTBOPUTEILHOY WIH
«HEYIOBIETBOPUTEIHHO.,

K mpomexyTouHOI aTTecTanuu JOMYCKAITCS TOINBKO CTYICHTHI, BBIMIOJIHUBIINE BCE BHIBI
y4eOHOI paboThl, NTPEIyCMOTPEHHBIE pabodueld mporpamMMoil mo aucuuiummae «OOmas u
HEOpraHu4YecKast XUMHUsh» (IIPOIILIN MPOMEKYTOYHBIN KOHTPOJIb: IPOBEPOUYHBIC padOThHI HAITMCAHBI HA
OLICHKY HE HIKE «YyJIOBJICTBOPUTEIHLHOY, BHIIOIHWIN U CAATHU BCE JIAOOpaTOpHBIC PabOTHI)
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7.2 llIkana U KPpUTEPHUH OLICHMBAHUSA Pe3yJIbTATOB 00YUYCHHUS

IIkana oneHNBaHUA

Onucanue

OTau4Ho

BeimonHensl Bce BUABl y4eOHOWH pabOThI, MNpPEayCMOTPEHHBIE
yueOHbIM 1aHoM. CTyJIeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUIH,
YMEHHI, HAaBBIKOB TMPUBEACHHBIM B Ta0lWIax ToOKa3aTeleH,
OTepUpPyEeT MPUOOPETCHHBIMU 3HAHUSMHU, YMEHUSMHU, HABBIKAMH,
IIPUMEHSAET UX B CUTyalUsX IOBBIIICHHOW CIIOXKHOCTU. IIpu 3TOM
MOTYT OBITh JOMYIIEHbl HE3HAUYUTENbHBIE OIIMOKH, HETOYHOCTH,
3aTpyAHCHUS IIPU AaHATUTUYECKUX OIEpalusix, IEPEeHOCe 3HAHUHN U
YMEHU Ha HOBBIC, HECTAHIAPTHBIE CUTYALUH.

Xopomo

BrimonHeHs! Bce BUIbI Y4€OHOH paboThI, TPelyCMOTPEHHbBIE
yueOHbIM M1aHoM. CTyI€HT IEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE 3HAHWM, YMEHUMN, HABBIKOB IIPUBE/ICHHBIM B
TabIUIIax MOKa3aTesei, OonepupyeT NpuoOpPEeTEeHHBIMU 3HAHUSIMH,
HO JIOITyCKAIOTCSl He3HAUUTENIbHbIE OUTMOKH, HETOUHOCTH TPH
AQHAJIMTUYECKUX OIlepaLUX, 3aTPyAHIACTCS IIPU IIEPEHOCE YMEHUI
Ha HOBBIC, HECTAHIAPTHBIC CUTYALIUH.

YaoBiieTBOPpUTEIBHO

BrimonHeHs! Bce BUIbI Y4€OHOM paboThI, TPelyCMOTPEHHbBIE
yueOHbIM M1aHoM. CTyIEHT IEMOHCTPUPYET HEMOIHOE
COOTBETCTBUE 3HAHWM, YMEHUMN, HABBIKOB IIPUBE/ICHHBIM B
TabIUIIax MOKa3aTese, onepupyeT NpuoOpPEeTEeHHBIMU 3HAHUSIMH,
JOMYCKAIOTCS 3HAUYUTENIbHBIE OIIMOKH, HETOYHOCTHU TIPU
AQHAJIMTUYECKUX OIEepaLUAX, UCIIBITHIBACT 3HAUUTEIIbHbIE
3aTPyAHAETCS IIPU IPUMEHEHUHU HABBIKOB B HOBBIX CUTYyaLUsAX

HeynoBiieTBOpUTEJIBHO

He Beimmonnen oauH wunau Oojee BHIOB Y4eOHOH pabOTHI,
NPEIYCMOTPEHHBIX Y4e€OHbIM IUIaHOM. CTYIEHT IEeMOHCTPUpPYET
HETOJHOE COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB MPUBEJCHHBIM
B Ta0imuIax IMoka3aTeliei, MOMyCcKaloTCs 3HAYUTEIbHbIC OIIUOKH,
NPOSIBISIETCS. OTCYTCTBHE 3HAHWM, YMEHHUH, HABBIKOB IO DSy
nokaszaresiei, CTYJCHT HUCHBITHIBACT 3HAYUTEIbHBIC 3aTpPyIHCHHS
IpU ONEPUPOBAHUM 3HAHUSMM M YMEHUSMH IpPU MX MEPEHOCe Ha
HOBBIE CUTYaIUH.

7.3  OueHo4yHble CpeCTBa

7.3.1. Texymuii KOHTPOJIb
[lepedeHb OLIEHOYHBIX CPENICTB MO AUCHUILINHE: «O0Ias 1 HeOpraHu4ecKas XUMUsD»
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Hanmeno- I
Ne | panme Kparkas xapakTepucTHKa OLIEHOYHOTO PCACTABJICHUEC OLCHOTHOTO
cpencta B POC

OC | onenou- cpencTBa

CpencTBo KOHTPOJIsI, OPraHU30BaHHOE KaK
crienuanbHas 6ecesia me1arornyeckoro pa-
0OTHUKA C 00YUaIONIUMCS Ha TEMBI, CBSI3aH-
HBIE C U3y4aeMOU ITUCLHUIIIINHON, U pacCyu-
TaHHOE Ha BBISICHEHHE 00beMa 3HaHUi 00y-
YAIOIIEroCs 110 ONPECTICHHOMY pa3Jielny,
Teme, mpobyeme u T.11.

YcrHblin
onpoc
CobecenoBa-
Hue (YO)

Bomnpocsl o remam/paznenam
M CLUUTUTHHBI

Paznnuaror 3amauu ¥ 3a1aHU:
a) pernpoayKTUBHOTO YPOBH:I, TO3BOJISAIOIINE
OLIEHUBATh U AMArHOCTUPOBATH 3HAHUE (haK-
TUYECKOTo Marepuana (Oa30BbIe MOHSTHS,
AJITOPUTMBI, ()aKThl) M YMEHUE TPABUIILHO
UCIOJIb30BATh CIIEIUAIBHBIE TEPMHUHBI H T10-
HATHS, y3HaABaHUE 00BEKTOB U3yUCHHS B
paMKax oIpeJIeIeHHOTO pa3/iena AUCIH-
TUIMHBL,
0) PEKOHCTPYKTUBHOTO YPOBHSI, ITO3BOJISIO-
BhIe 3aauy u| 1€ OUCHUBATE M IMATHOCTHPOBATE YMCHUA |1\ ext pasHOYpOBHEBBIX 3a-
samamps | CMHTE3HPOBATE, aHAIM3UPOBAT, 00001aTh 1Y U 3aiaHui
(P33) (aKTHUECKUI M TEOPETUYECKHUI MaTepuall C
(bopMyIHpOBaHNEM KOHKPETHBIX BHIBOJIOB,
YCTQHOBJICHHEM IPUYMHHO- CJICCTBEHHBIX
CBsI3€l;

CpencTBo KOHTPOJIsI, OpraHU30BaHHOE KaK
crienuanbHas 6ecesia me1arornyeckoro pa-
O0THHKA ¢ O0YYAIOIUMCS Ha TEMBI, CBS-
3aHHBIC C U3y4aeMOM AUCLUIUIMHOMU, U pac-
CUMTAHHOE Ha BBISICHEHUE 00beMa 3HAHUI
00y4aromerocs 1o onpeaeaeHHOMY pa3-
7emny, Teme, mpoliemMe M T.I.

PasHoypoBHe-|

IIpumepbl BOpocoB st codece10BaHUSs

Pasnea 1. O0mas xumus

1) OcHOBHBIE TOHATHS U 3aKOHBI XUMUU («3aKOH COXPaHEHMsI MacChl», «3aKOH IIOCTOSTHCTBA
cocTaBa», «3aKkOH JSKBUBAJICHTOB», «3akoH AsBoraapo», «llepuoguuecknii 3oxon [I.U.
MenneneeBay).

2) OcHOBHBIE KJIACChl HEOPraHMUECKUX BEIIECTB. VX mosyyeHne u cBoicTBa.

3) Pemenue 3anaq (CTEXMOMETPUUYECKUE PACUETHI 10 YPABHEHUS PEAKIIMI).

4) Ctpoenne aroMa (KBaHTOBblE YMHCJIA, DHHEPrETUYECKUE YPOBHU M IOLYpPOBHH,
pacripeielieHie IEKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMax, SJEKTPOHHBIE (POPMYIIBI M TpadruecKoe
M300pakeHNe pacrpeieieHus SJICKTPOHOB).

5) Xumundeckas cBsizb («MeTos BalEHTHBIX CBs3e», «MeTo MOJIEKYJISIpHBIX opOuTaei,
TUIBI XUMUYECKHUX CBSI3€H, UX CBOMCTBA).

6) OCHOBBI TEPMOJMHAMUKHU (OCHOBHBIE TIOHATHS, TETIOBBIE AP PEKTH XUMUYECKUX PEaKLUH,
«3akoH ['ecca», pemenue 3amay).

7) Xumuueckast KHHETUKA ((paKTOphl, BIUSIONIUME HA CKOPOCTh TOMOT'€HHBIX M T'€T€POr€HHBIX

peakiuii, peieHue 3aaay).
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8) Xumuueckoe paBHOBecue (oOpatumble M HeoOpaTumble peakiuu, «lIpunnun Jle-
[TaTenbe», cMelleHNE paBHOBECHUS, PELIECHHE 3a/1a4).

9) PacTBOpHI (TEOpUS PACTBOPOB, CIIOCOOBI BBIPKEHUS KOHIICHTPAILIUI pacCTBOPOB, PACUETHI
IIPU IPUTOTOBJIEHUHU PACTBOPOB).

10)  DOnektponuTHyeckas auccolManys (KOJMYECTBEHHBIE XapaKTEPUCTUKH, TEOPHUS
CHJIBHBIX U CJIa0BIX JIEKTPOJIUTOB, BhIuKciIeHue pH B pacTBopax).

11) OkucnuTenbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU. DIEKTPOXUMUYECKUE MPOIIECCHI.

12) KommuekcHble coequHEHUsi (OCHOBHBIE MOHSTHS, SJEKTPOJUTHYECKAs TUCCOIUAIUS
pPacTBOPOB KOMIUIEKCHBIX COEIMHEHUHN, KOJIMYECTBEHHBIE XapaKTEPUCTUKH).

Pasnen 2. Heopranuveckasi Xumusi

1) CaoiicTBa s- MIEMEHTOB U UX coenuHeHHH. JIabopaTopHble METObI U MPOMBIIUICHHBIE
CIOCOOBI OTYYEHHUS POCTHIX BEIIECTB U HanOoJee BaKHBIX COCTUHEHUH.

2) CpoiicTBa p- 1eMeHTOB. BO3MOXXKHbBIE CTENIEHN OKUCIICHHS B COEIMHEHUSIX, CBOMCTBA
coeauHeHui. JlabopaTopHbie METOBI M MPOMBIIIICHHBIE CITOCOOBI MOJTyUEHHsI TPOCTHIX BEIIECTB U
HanboJiee BAKHBIX COCTUHEHUH.

3) CaoiictBa d- 311eMeHTOB. BO3MOXHBIE CTEIICHN OKHCIICHHS B COCTMHEHUSIX, CBOMCTBA
coeauHeHui. JlabopaTopHbie METOBI M MPOMBIIIJICHHBIE CITOCOOBI MOTyUEHHsI TPOCTHIX BEIIECTB U
HanboJiee BAKHBIX COCTUHEHUH.

IIpuMepsI pa3sHOYPOBHEBBIX 32124 U 3aJaHHI:

Pasnea 1. O0mas xumus

3aoanue Ne 1

1. I'maBHOE KBaHTOBOE 4MCJIO. UTO OHO XapakTepU3yeT, KaKhe 3HAYEHUs NpUHUMAcET?
OHepreTuyeckuil ypoBeHb.

2. Pacnipenenure DIIEKTPOHBI MO YETHIPEM KBAHTOBBIM YHCIAM B 3JIEKTPOHHOH 000J0YKe
atomMa Qochopa (rpaduueckoe uzoOpaxkenue). CocTaBbTe dIIEKTPOHHYIO Qopmyny. B kakoit
YPOBEHb, U B KAKOH MOJAYPOBEHb MOCTYNAET MOCIEAHUM IEKTPOH? YKaKUTE TUII dJIEMEHTA (S-, p-,
d-). I'me pacmonoskeHsl AIEMEHTHI 3TOT0 THIA Tiepruoandeckoi cucteme? CKOIBKO UX BCETro?

3. Kakue opburtanu, B3auMOJCHCTBYIOINUX aTOMOB, YYacTBYIOT B 00pa30BaHUU XUMUYECKUX
csizeit B Mmosekyse Boasl (H20)? CocTtaBbTe cxeMy NepeKpbIBaHUS BaJICHTHBIX OpOUTasell B 3TOU
MOJIEKYJIE M YKOKUTE €€ TeoMeTpuuecKyto (hopmy. byneT mu ata Monekya noasipHon?

4. Harumure ypaBHEHHS PEAKLMi, C IOMOIBIO KOTOPBIX MOKHO OCYILIECTBUTH CIEAYIOLINE
MPEBpAILEHUS: KAJBIUI — OKCUJ] KAJIBIUSI —> THIPOKCH]T KAIbLUs —> KapOOHAT KaJIbIHs —> THIPO-
KapOOHAT KabIIHs

3aoanue Ne 2

1. Kak 3aBUCHUT CKOPOCTh TOMOT€HHOW XMMUYECKOM peakuu OT TEMIIEPaTypbl U oYeMy?

2. B3zaumopeticteue CO ¢ Cl uaer mo ypaBHEHHIO:

COq) + Cloy 5 COClyry. Konnenrparmmu [COJw= 0,3 monws/n u [Ch]s = 0,2 monb/n. Kak u
BO CKOJIBKO Pa3 M3MEHMTCS CKOPOCTh PEaKLUU Yepe3 HEKOTOpBIM MHTEpBaJl BPEMEHHU, KOTJa
KOHIIEHTpaLus xjopa ymeHnbmures 10 0,1 moss/n?

3. B 3akpbITOM cOCy/le IPOTEKAET pEaKLIUs:

2NO) + O2ir) 5 2NO2 ).

Omnpenennure KOHCTAHTY pAaBHOBECUS OSTOM pEakUMHM INPU HEKOTOPOM ITOCTOSTHHOU
TEeMIIepaType, eciau HaualbHbIe KOHIIEHTPAIMH BelecTB paBHbl (Moib/1): [NO] = 0,08; [O2] = 0,06,
a K MOMEHTY YCTaHOBJIEHUSI paBHOBECHUS B cMecu ocTanoch 20% OT nepBOHAaYaIbHOTO KOJIMYECTBA

4. Chopmynupyiite 3akoH ['ecca. Onpenennurte CTaHAAPTHYIO SHTAIBIINIO 00pa3oBaHus (oc-
¢ara KanbpIMA [0 YPaBHEHHIO:

3CaO) + P20s5 = Ca3(POs)2, ecn

AH s, a0, = —035,5 kllx/Mons,

AHgﬁp.(Psos(k)) = —1492 xJIx/MoJIb,
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AHY  =-739 xJlx/Mob.

3aoanue Ne 3
1. Kakue HOHHO-OOMEHHBIE peakuuu uAyT g0 KoHna? IlpuBenute mpUMeEpHI
COOTBETCTBYIOLIUX PEAKIIU.
2. Kakue u3 mpuBeIeHHBIX BellecTB mojBepratorcs rupponusy: NaNOsz, KzSOs3, CaCly,
Cu(NOs3)2? Hanumure ypaBHEHUS peakiiii B MOHHO-MOJIEKYJISIPHOM U KPaTKOM MOHHOM (Gopme.
3. CocraBbTe OJJIEKTPOHHBIH OamaHC M paccTaBbTe KO3(PPUUIMEHTHI B  CIETYIOUIMX
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUAX:
K>S + KoCrO7 + HaSO4 — S + Cr2(S04)3 + K2SO4 + H2O;
Mg + HNO3 — Mg(NO3)> + N2O + H20.
4. CocTaBbTe CXeMy JIEKTPOJIM3a PAacTBOpa XJIOpUIA Kajlus U pacTBopa Cyibdara Meau Ha
MHEPTHBIX WIEKTPOJIAX.
5. Ompenenute 06veM okcuna cepsl (IV) (H.y.), KOTOpBI MOXHO TTOTYyuuTh 13 200 Mt 16% -
Horo (0 Macce) pacTBopa CyJib(uTa Kaaus (II0THOCTh pacTBopa 1,14 r/cM®) npu B3aumoeiicTBum
€ro ¢ CEpHOU KHUCIIOTOU IIPU HAIPEBaHUM.

Pasnen 2. Heopranuveckasi Xumusi

3aoanue Ne 1

1. Kak u3MeHstoTcs pagnyc aroma, SHEPrus HOHU3ALUK U BOCCTAHOBUTEIIBHBIE CBOWCTBA B
pany Li —Cs? B3auMoAelcTBYIOT JIH HIeTOYHbIE METAJUIBI C 3JIEMEHTAPHBIMU OKUCIUTENSAMH (TaJlo-
reHaMH, BOJOPOJ0oM, a30ToM)? CocTaBbTE ypaBHEHHS COOTBETCTBYIOIINX PEAKIIMM U YKAXKUTE
YCIIOBUS UX NPOBEACHHUS.

2.CoctaBpTe CXeMy MEPEKpBIBAHUS AIEKTPOHHBIX 00nakoB B monekyne BeCl,. Ykaxute
¢bopmy 310 MoseKybl. OLieHUTE MOISIPHOCTH OTACTBHBIX CBSI3€H U MOJISPHOCTH MOJIEKYJIBI B I[EJIOM.
Kakoii Tun rubpuansannu xapakrepeH s 3neMenToB 1A rpynms?

3.Hanumure ypaBHEHHs peaklui, C IOMOLIbIO0 KOTOPBIX MOYXHO OCYLIECTBUTH CIEAYIOLINE
MIPEBpAILEHUs BEIIECTB: XJIOPUI HATPUS — HATPUH — THIPOKCUI HATpU — KapOOHAT HATpHUS —
XJIOpUJ] HATPUS.

4.3anaua. KakoBa MoJsipHast KOHLIEHTpALMs Cepoi KMCIIOTHI, IpU B3auMoaencTuu 50 mi ko-
TOpO ¢ XJopuaoM Oapust oopazosanock 23,31 ocanka?

3aoanue Ne 2

1. CocraBbTe ypaBHEHUS peakifil MogydyeHust OOpITaHa U B3aUMOJICHCTBUS €ro ¢
KHCIJIOPOJIOM (TOPEHHUE) U BOJIOM.

2. Yrto Takoe pacCTBOPUMOE CTEKJIO, KaK ero mnoyydaror? KakoB cocTaB OKOHHOT'O CTEKJIA, U3
4ero €ro Moxy4aroT B IpoMblluIeHHOCTH? [loueMy B CTEKIISIHHOM 1OCY 1€ HEJIB3sI XPaHUTh
IJIaBUKYBYIO KUCIOTY? COCTaBbTE COOTBETCTBYIOLME YPABHEHUS PEAKIIU.

3. lonumuTe ypaBHEHHS CIEAYIONINX PEaKIUi, COCTaBbTe ANEKTPOHHBIN OanaHc U
MOCTaBbTE KOI(PPHUIIMEHTHI:

C + HNO3 (koHI1.) — NO2 + ...
S + HNO3 (koni1.) — H2SO4 +NO; + ...
Fe + HNOj3(pa36.) — N2O + ...

4. KakoBa maccoBas 1075 m1aBukoBol kuciotsl (H2F2) B pactBope, ecnu 111 pacTBOpeHuUs

3r okeuaa kpemuus (IV) morpedoBanocs 200r pacTBopa 3TON KUCIOTHI?

3aoanue Ne 3
1. CnocoOsl mOXy4YeHHUs MPOCTHIX BellecTB aneMeHToB IB rpymnn. Llnanuanstii metox ot-
JeTIeHUs 30JI0Ta OT IyCTOM MOpoAb! (YpaBHEHHUSI peakuuil). DIeKTpOIUTHYEeCKoe padhuHUPOBAHHE
Meau. Kakue nponeccsl IpoucxXoasT Ha KaTo/ie U aHOJE IPU OUYUCTKE MENIH.
2. Hanmmmre ypaBHEHHUS peakiMu MMoydeHus ruapokcuaa mapranna (I1) u3 xaxoi-nmm6o
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pactBopuMoii conu Mapradua (II). Kakumu s1ekTpoinuTHyecKiMu CBOMCTBAMH 00J1a1aeT 3TOT THIPOK-
cun?

3. Hanumure ypaBHEHUsI peakLUi, C IOMOLIBI0 KOTOPBIX MOXHO OCYILIECTBUTh  CIEAYIO-
111e IpeBpalleHus BemecTs: xjaopua xpoma (I1I) — runpokenn xpoma (III) — rexcarugpokcoxpo-
MUT KaJusl — XpoMarT Kalusi — JUXpoMat Kajusl.

4. 3anaya. I{unkosas pymaa comepxut 30% (1o macce) ZnS. Ckonbko M° okcuna cepsl (IV)
(H.y.) MOXHO

7.3.2. IlpoMexxyTOUyHasi aTTeCTalus
IIpuMmepsI TecTOB

Pasnea 1. O0mas xumus

1. N20O oTHOCHTCS K KJIacCy HEOPraHUYECKUX BELIECTB

A) cIIOKHOE BEIIECTBO, COIC00pas3yIouii, OCHOBHOW OKCHU]I

B) cnoxHoe BemiecTBo, coneo0pa3yromuii, KUCIOTHBIA OKCH]T

C) cnoxHoe BEIecTBO, HECONE00pa3yIOINil OKCU

2. ATOM 31IeMEHTa . . . UMeeT 31eKTPoHHYI0 popmyiy: 1s?2s?2p®3s23p®3d°4s?

A)K

B) Ca

C) Mn

3. B nepuone paauyc atoma . . .

A) yBenuuuBaeTcs

B) ymenbaercs

C) He u3MeHseTcst

4. T'eomerpuueckas Gopma moiekyinsl BCl3? Ouenute NmoJsipHOCTH CBsI3ei M MOJSPHOCTH
MOJIEKYJIBI B LIEJIOM. ..

A) IMupamuanbHasi, CBSI3U NOJSIPHBIE, MOJIEKYJIa HEMIOJIIPHA

B) PaBHOCTOpOHHUI TPEYTOJIBHUK, CBSI3U NOJISIPHBIE, MOJIEKYJIA TIOJIsIpHA

C) IMupaMuianbHasi, CBA3M MOJSPHBIE, MOJIEKYJIA MOJIIPHA

D) PaBHOCTOpOHHUI TPEyrOJIbHUK, CBSI3H MOJSPHBIE, MOJIEKYJIA HEMOJIIpPHA

5. Auccouunanysi KOMIUIEKCHBIX COSIMHEHHUI Ha BHEIIHIOIO U BHYTPEHHIOIO C(EpHI . . .

A) mpouiecc HeOOpaTUMBIN

B) npouecc o6paTumbIit

C) mporecc HEOOPATUMBIA, CTYTIEHYATHII

6. Hutpar tetpaammuaxkarmenu (II) — Ha3BaHME KOMIJIEKCHOTO COETUHEHMUS . . .

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

B) NH4[Cu(NO3)4]

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

7. Ilpu noBbllieHun naBieHusi papHoBecue B cucrteme: SOz(r) +NOx(T) <> 2S0;3(r) + NO(1);
AH < 0 cmecTuTcs

A) —

B) «

C) He cmecTUTCS

8. Peakmus B3ammopeiictBus H3POs + KOH . . ., ykaxute cymMmy Ko3(hQHUIMEHTOB B
MOJIEKYJISIPHO-UOHHOM YPaBHEHUH PEAKIINU; YPABHEHUE PEAKIIUH B TPEX BUIAX MPEJOCTABHUTD:

A) peaxisi HOHHOro oOMeHa ¢ oOpa3oBaHueM rasza, y, = 16

B) peaxkius nonHoro ooOMeHa ¢ oopa3zoBaHueM ocaska, y. = 17

C) peaxiust HOHHOTO OOMEHa ¢ 00pa3oBaHUEM cl1aboro AMEKTPoInTa, y. = 17

9. pH pactBopa paBeH 9, KOHIlEHTpauu HOHOB Bojgopoaa [H'] u ruapokcuna [OH] paBHbIL.

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

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

10. Ponp mepokcuna Bopopona B peakuuu: KI + H,O2 + HoSO4 — I + H2O + K3SOs,
COCTaBbTE OaJaHC M YKOXUTE cyMMYy K03 duimenToB. bananc u ypaBHeHUe peakiuy IpeaoCTaBUTh

A) okucnurenb, Y, = 8

B) okucnurens u BOCCTaHOBUTEN, y, = 10

C) BoccTaHOBUTEND, ), =6

11. CkopocTh TOMOT€HHOM peaKklMy 3aBUCHUT OT . . .

A) OT KOHIIEHTpaIuu

B) ot Temnieparypsl

C) ot karanuzaropa

D) ot Bcex, BblIIlIe TEpeunCIIeHHbIX (PakTOpOB

12. Cpemu: HNO;, HNO, KCIl, AI(OH);, Ba(OH),, H,O cnabbeiMu 31eKTpoIHTaMU
SBIISIFOTCS. ..

A) HNO., AI(OH);, H,O

B) HNOs, Al(OH)s, Ba(OH),, H2O

C) HNO», KCl, Ba(OH)., H20

13. CrangapTHbI€ yCIIOBUS . . .

A) T=20°C, P =1 arm, 760 mm pr.cT., 101,3 xI1a

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

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

14. TenunoBoii 3P PeKT FIKZ0TEPMUUECKUX PEAKLIHUH . . .

A)AH>0

B) AH<0

C)AH=0

15. Ykaxkute cTeneHn OKUCIICHHUSI aTOMOB BCEX AJIEMEHTOB B MoJiekyie: H4P>O7

A)H —(+1); P—(+6); O —(-2)

B)H—(+1); P—(+5); O - (-2)

C)H—-(+1); P—(+7); O -(-2)

16. 3amaua. Onpenenure Temiooii d3dpdexr AH peaxiu cropanus 2,4 T MarHus B IHOKCUJIE
yriaeposa no ypasHenuto: 2Mg(ts.) + CO,(r) = 2MgO(tB.) + C(tB.), ectu AH%(06p.)MgO(T8B.) = -
602,2 xJIx/Momb, AH%(06p.)COx(r) = -393,5 kJI:x/Monb. OTBeT oKpyruTh 10 coThix 00,00; pemenue
3aJ]auyl PEIOCTABUTb.

Pasnen 2. Heopranuveckasi Xumusi

1. 1 mecTo cpeau MeTayuIoB IO PacpOCTPAaHEHHOCTH B 36MHOM KOPE 3aHUMAET . ..

A) Fe

B) Al

C) Au

D) Cu

2. Ponp mepokcuna Bogopona B peaknuu: KI + H,O, + H>SO4 —, cocraBbTe ypaBHEHHE
PEaKIMU U YKOKHUTE CYMMY KO3 PUIIHEHTOB

A) okucnurens y =8

B) BoccTanoBurens ), =6

C) conb cnaboit KUCIOTHI Y, =8

D) okucnuTenb v BOcCTaHOBUTEND Y, = 10

3. C KxUCIopoa0oM a30T B3aUMOJIECHCTBYET MPH. .....

A) CraHgapTHBIX yCIOBHUSX

B) HopManbHbIX yca0BHsIX

C) t=3000° - 4000°C

D) t =300° - 400°C

4. C consHOM KUCIO0TOM HE B3aumojeicTByeT metami 1IB rpynmst .....

A) Zn
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B) Cd

C) Hg

5. CocraB BelecTBa, MOKPHIBAIOIIETO HA BO3/IyX€E MOBEPXHOCTh MEIU 3€JIEHBIM HAIETOM.....

A) Cu(OH)2

B) CuCO;

C) Cu(HCO:s3)2

D) (CuOH)2COs

6. CocTtaBbTe ypaBHEHHUE PEAKIMM B3aMMOIECHCTBUS T'MIPOKCHIA MapraHua ¢ NEPOKCUAOM
BOJIOPOJIAa M YKQXKHUTE CYMMY CTEXMOMETPUUYECKUX KO (HUIIMEHTOB B 3TOM YPaBHEHHUH. ..

A)8

B) 12

05

D) 16

7. CTpoeHHe IBYX BHEIIHUX 3JIEKTPOHHBIX YpoBHeii (n -1)p®ns' nMeror aToMbl 571€MeHTOB. ..

A) anemenTsl [A rpynsl

B) anemenTsl IIA rpymnmsl

C) Na, K, Rb, Cs, Fr

D) Ca, Sr, Ba

8. Cymma crexuomeTpuieckux koagduuruentos B ypasHenuu: HCl+MnO,— pasHa...

A)6

B) 8

09

D) 10

9. Tunu4HbIE HEMETAJUINYECKUE CBOWCTBA IIPOSBIISIOT JIEMEHTHI. . .

A) C, Sn

B) Sn, Pb

O C, St

D) Si, Pb

10. Tutan B3aMMOAENCTBYET C BOJOW U KUCIOTaMU — HEOKUCIIUTEISMM. . ..

A) aKTUBHO

B) ne B3aumojeiicTByer

C) npu HarpeBaHuu

D) B npucyTcTBUM KaTanu3aTopa
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