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KauecTBE MPOTPAMMBI JJIsl pean3alliil OCHOBHON MPOQECCHOHAIBHON 00pa30BaTeIbHONW MPOTPaAMMBbI
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOI'PAMMbBI YYEBHOM JJUCIHUILIUHBI
«Xumusa»
1.1. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl:

VYuebHas aucuuIuiiHa «XHUMUs» SBISIETCS 00s3aTeIbHON 4acThio 00111e00pa30BaTEbHOTO ITUKIIA
OCHOBHOM 00pa3oBaTebHOM MporpaMMbl B cooTBeTcTBrH ¢ I'OC mo npodeccun «IloBap, KoHIUTEPY.

VYuebHasg aucuumimHa «Xumus» obecnednBaeT (HOpMUpOBaHHE MPO(PECCHOHANBHBIX W OOLINX
KoMIieTeHIMi 1o BceM Buaam aesteiabHocTH PI'OC mo mpodeccun «lloBap, konmutep». Ocoboe
3Ha4YeHUE TUCIHUIUIMHA uMeeT npu ¢popmupoBanuu u pazsutuu OK u [1K:

OK 01. Beibupatp croco0sl pemeHus 3aaad npodecCHoHaIbHON NeITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymiecTBasTh TOWCK, aHAIW3 W HMHTEPIpETAuio HHGOpMAIUK, HEOOXOAMMOM s
BBITOJIHEHUS 33124 TPO(PECCUOHATILHON IEATEIIEHOCTH;

OK 04. Paborarh B KOJUIGKTHBE M KOMaHze, 3(PQGEKTHBHO B3aUMOACHCTBOBATh C KOJUICTAMU,
PYKOBOJICTBOM, KJIMEHTAMH;

OK 05. OcymiecTBiiTh YCTHYIO M HMUCBMEHHYI0 KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBasaTh TIpaxAaHCKO-TATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHUE Ha OCHOBE TPAJAMLIMOHHBIX OOLIEUETIOBEYECKUX LIEHHOCTEH, HIPUMEHSTh CTaHIapThl
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07. CopneiicTBOBaTh COXpAaHEHHUIO OKPY)KAIOWIEH cpensl, pecypcocOepexennto, 3PpPeKTHBHO
JICIICTBOBAThH B YPE3BBIYAITHBIX CUTYAILIHSIX.

OK 09. Ucnonp3oBaTh HHPOPMAMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHON EATETbHOCTH;

[Iporpamma pa3paboTaHa B COOTBETCTBUHM C OCOOEHHOCTAMH 0Opa3oBaTelbHBIX MHOTpPeOHOCTEMH
uHBMA0B W Jun ¢ OB3, ¢ y4eroM BO3MOXHOCTEH WX TICHXO()U3HOIOTHYECKOTO pPa3BHUTHS,
WHIUBUAYAIBHBIX BO3MOXXHOCTEH M METOIMYECKMX PEKOMEHJAIMil Mo pa3paboTke U peanu3aluiu
aJIaTHPOBAHHBIX  O0OpA30BATEIBHBIX MPOTPAMM  CpPEAHEr0  NMPO(ecCHOHATBHOTO  00pa3oBaHUA,
YTBEPKICHHbIE JUpeKTopoM JlemapramMeHTa rocyAapCTBEHHOM MOJUTHKH B cdepe MOATOTOBKU paboumx
kanpoB u 110 Hayku Poccun ot 20 ampenst 2015 1. Ne 06-830.

OOpa3oBaHue MHBAJIMJIOB M OOYYAIOUIMXCS C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH  3]I0POBbSI
OpPraHU30BaHO COBMECTHO C IPYTMMH 00YYarOIIUMHUCH.

AnantupoBaHHas Mporpamma pa3zpaboTaHa B OTHOLIEHMM OOYYAIOIIMXCSl C KOHKPETHBIMHM BHJIAMH
OrpaHMYEHUN 37J0pOBbs (HAPYILLIEHUS CIIyXa, HApYLIEHUs ABUTaTEIbHON aKTUBHOCTH, HapYIIEHUs 3pEHUS,
coMaTHyecKue 3a00JeBaHMs), 0OYJaIOIIMXCsl COBMECTHO C IPYTMMHU O0ydYarolUMMHCS B y4eOHOH rpyrrme
IO CIIEeHUaTbHOCTH.

Peanuzanus aganTUpoBaHHON MPOTrpaMMBbl OCYIIECTBISIETCS C UCHOJIb30BAHUEM DPA3JIUYHBIX (opm
oOyJeHwus.

1.2. Heap u niiaHupyeMblie pe3yJibTaThl 0CBOCHHUS M CIMIIJIMHBI:

CopepxaHue MporpaMMbl «XUMUS» HAIIPaBJICHO Ha IOCTUKEHUE CIEAYIONIUX LIeTei:
- ¢bopMupoBaHue y 00yYarOIIUXCS YMEHHs OLIEHHBATh 3HAUMMOCTh XMMHUYECKOTO 3HAHMS AJI KaKIOTO
YeNoBeKa;
- ¢opmupoBaHue y OOy4aIOMIMXCS LEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHHM B CO3aHUHU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTUHbI MHUPA; YMEHHUS OOBSICHATH OOBEKTHI M MPOLECCHI
OKPYJKaIOIleH JIEUCTBUTEILHOCTH: IPUPOAHOW, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOW Cpelbl, —
WCIOJIB3YS JISl 3TOr0 XMMHUYECKHE 3HAHUS,
- pa3BuUTHE y 00y4YaroUINXCs YMEHUH pa3nuyath (HaKThl U OLEHKH, CPABHUBATh OLICHOYHBIE BBIBOJBI,
BUJIETh UX CBS3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPUEB C OMPEJEICHHON CHUCTEMOW IIEHHOCTEM,
(bopMyIHMpoBaTh M1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;
- npuoOpeTreHre oOydyaloIMMHUCS OIbITa Pa3HOOOpPa3HOW AESATeNbHOCTH, MO3HAHMS U CaMOIIO3HAHUS;
KJIFOUEBBIX HABBIKOB, UMEIONIMX YHHUBEPCAJIbHOE 3HAUEHUE U1 PA3IUYHBIX BHJOB JESATEIBHOCTH
(HaBBIKOB pelieHHs] mpoOsieM, MPUHATHS pelIeHUH, IMOKMCKa, aHaiu3a M 00paboTKH HHQOpMAaIUH,
KOMMYHHMKATHUBHBIX HAaBbIKOB, HaBBIKOB HM3MEPEHUH, COTPYIHUYECTBA, O€30IaCHOr0 OOpalleHHs C
BELIECTBAMU B IIOBCEAHEBHON KU3HU).



B paMKax MmporpamMmbl y‘l@6HOI>i JAUCHUITIIMHBI O6y‘IaIOHII/IMI/ICH OCBaMWBArOTCAd YMCHHA U 3HAHUA

Kon YMenus 3HaHusA
IIK, OK
OK 0l. | JIuunocTHBbIE: JInuHOCTHBIE:
OK 02. |- yMeHHe HCHOJB30BaTh JOCTUKEHHSI COBPEMEHHOM XMMHUYECKOM HAyKH W | - YYBCTBO TOPJOCTH M YBAXKEHUS K HCTOPUM M JIOCTHXKEHUSIM
OK 03. | XUMUYECKHMX TEXHOJIOTH JIsl TIOBHINICHUS COOCTBEHHOTO MHTEIUICKTYAThHOTO | OTCUSCTBEHHOW XUMHUYECKOW HAyKW; XHMHYECKA TPaMOTHOE
OK 04. | pa3Butus B BEIOpaHHOM MpohecCHOHATBHOM 1eATEIbHOCTH. MOBE/ICHHE B MPOQPECCHOHANBHON [EATEIbHOCTH M B OBITY NpHU
OK 05. | MeranpeameTHble: oOpallleHnd ¢ XUMUYECKMMM BEIECTBaMHU, MaTepuagaMu |
OK 06. |- wucnonp3oBaHHE pPA3NMUYHBIX HCTOYHHKOB JJIsi TMOJYYEHHUS XUMHYECKOH | Mpolieccamu;
OK 07. | undopmanuu, yMEHHUE OLIEHUTh €€ JOCTOBEPHOCTH ISl JOCTUXKEHUS XOPOIIUX | - TOTOBHOCTh K TMPOJOJDKEHUIO OO0pa3oBaHUsA W MOBBIMICHUS
OK 09. | pe3ynbraToB B mpodeccruoHanbHou cdepe. KBATH(UKAIMK B U30paHHOW MPO(PECCHOHATILHON NEITeIbHOCTH U

IIpeamerHbIe:

- BJIQJICHUE OCHOBOIIOJAralolUMU XUMHUYECKUMU TOHSATUAMH, TEOPUSIMHU,
3aKOHAMU M 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJQJECHHUE OCHOBHBIMM METOJAMH HAy4YHOT'O IMO3HAHUA, UCHOJIb3YEMBIMU B
XUMHUH: HAOIIOJIEHUEM, OMHCAaHWEM, U3MEPEHUEM, SKCIIEPUMEHTOM; yYMEHHeE
0o0pabaThiBaTh, OOBACHITH PE3YJIbTATHl MPOBEACHHBIX ONBITOB M JENaTh
BBIBOJIbI; TOTOBHOCTh U CIOCOOHOCTh MPUMEHSATh METOAbl TMO3HAHWS IPHU
pELICHUH TPAKTHYECKUX 3a/1a4;

- c(OpPMUPOBAHHOCTh YMEHHS JlaBaTh KOJIWYECTBEHHbBIE
MIPOU3BOUTH PACUETHI 10 XUMUYECKUM (DOpMyJiaM U YpaBHEHUSIM;
- BJaJeHUWE TMpaBWUIAMH TEXHUKH O€30MaCHOCTH TIpU HCIOIb30BAaHUU
XUMHYECKHX BEIIECTB.

OIICHKU U

00BEKTUBHOE OCO3HAHUE POJTH XUMHUYECKUX KOMIIETCHIIUN B ATOM.
MeTtanpeaMeTHbIE:

- HCTIOJIb30BaHUE PA3JTMYHBIX BUOB MTO3HABATEILHON JEATEILHOCTH
U OCHOBHBIX HHTEJUIEKTYyallbHBIX Olepanuii (IOCTAaHOBKU 3aJauH,
dbopMynUpOBaHUS TUIIOTE3, aHalW3a W CHUHTE3a, CPaBHEHWS,
000011eHus, cUCTEeMaTHu3alluH, BBISIBJICHUS MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€W, TIOMCKA AaHAJIOTOB, (POPMYIMPOBAHUS
BBIBOJIOB) Ui pEIIEHUS TOCTaBICHHON 3aJadyd, NpPUMEHEHHE
OCHOBHBIX  METOJIOB  TMO3HaHUS  (HAONIOACHHUS,  HAYYHOTO
DKCIIEPUMEHTA) U HM3y4YeHHUS PAa3IMYHBIX CTOPOH XHMHYECKHX
00BEKTOB M TPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTH
CTAJIKMBATHCS B MPOPECCHOHATBHOM cdepe.

IIpeamerHbIe:

- cOpMUPOBAHHOCTh TPEACTABICHUH O MECT€ XHUMUU B
COBPEMEHHOI Hay4YHOW KapTHHE MHpA; MOHUMAHUE POJH XHUMHUHU B
dbopMupoBaHUM Kpyrozopa U (YHKIHOHAIBHON T'paMOTHOCTH
YeJI0OBeKa IS pEIIeHUs TPAKTUUECKHUX 3a/1a4;

-copMHPOBAaHHOCTE COOCTBEHHON TO3HWIIMHM [0 OTHOIICHUIO K
XUMUYECKOW MH(DOpMAIIH, TTOTyIaeMOU U3 Pa3HBIX HCTOYHHKOB;
-cghopmuposanHocms npeocmasieHull 0 poau 3HAHUU NO XUMUU 6
npogheccuoHanbHOU OesimelbHOCHIU.




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI
2.1. O0beM yueOHO 1M CUMIIMHBI M BUAbI YU4eOHO0#l padoThl

Buja yueOHoii padoThl O0bem yacon
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 184

B TOM YHCIIE:

TEOPETHYECKOE 00yUeHUe 120
1abopaTopHbIe pabOTHI -
MIPAKTUYECKHE 3aHATUS 38
WHIUBUTYAJIbHBINA TPOCKT 20
KOHTpOJIbHAs paboTa -
camocCTosiITeNIbHas paboTa -
HroroBas arrecTauus 6




2.2. TemaTn4yeckni IJIAH U coJepKaHNe Y4eOHOW TUCHUNIMHBI

HaumeHoBaHue pa3znenos Copep:xanue yueOHOTro MaTepuaJa 1 GOpPMbI OPraHU3ALMH JeATEJIbLHOCTH 00yYal0OIUXCs O0Bem Koapbl
H TeM B yacax KOMIIeTeH Ui,
(¢popmupoBanuro
KOTOPBIX
CIoco0cTBYeT
3JIEMEHT
NPOrpaMMbl
1 2 3 4
Beenenue Hay4nble MeTObI TO3HAHUS BEUIECTB M XMMHUYECKUX SIBIICHUH. POJIb SKCrIepuMeHTa U TeOpUH B XUMHUU. 3HAUYCHUE XUMUH NIPU 2 OK 1-7,
ocoernu npodeccuii CITO ecTecTBEeHHOHAYYHOTO PO MPO(HECCHOHATLHOTO 00pa30BaHHUS. OK 9
Pazgen 1. Opranuyeckass XUuMHS 86
Tema 1.1. Conep:xanue yueOHOro MaTepuaja 0K 245,79
IIpeamer opraHu4yecKoi 1. Ilpeamet opranuyeckoit xumu. IToHsATHE 00 OpraHUYecKOM BEIIeCTBE U OpraHudeckoi xumun. Kpatkuii ouepk ucropun
XMMHUH. pa3BUTHA OpraHUYecKoi xuMuu. Buranusm u ero kpymenue. OcoOOEHHOCTH CTPOEHUS OpraHWYeCKUX coeanHeHni. Kpyroropor
Teopus crpoenus yriepoja B IpUpoJe.
OpPraHNYecKHux 2. Teopus cTpoeHus oprannyeckux coeanHenuit A. M. byrneposa. [Ipennocsuiku co3nanus Teopun crpoeHusi. OCHOBHbIE
Coe/IHHEeHMI MOJIOXKEHHUS Teopuu cTpoeHust A. M. BytnepoBa. Xumuueckoe CTpOeHHE U CBOWCTBA OpraHUYeckux BeniecTs. [lonsaTre 00
nzomepun. CrocoObl 0TOOPaKEHUsT CTPOSHHSI MOJIEKYJIIBI ((hOpMyIIbl, MOzienn). 3HaueHue Teopur A. M. byTnepoBa amnst pa3BuTus
OpPraHUYECKOM XMMHUU ¥ XMMUYECKHUX IIPOrHO30B.
3. Ctpoenue aroma yriepona. DIeKTpOHHOE 00J1aKo B OpOuTak, S- U p-opouTany. DIEKTPOHHBIE U 3IEKTPOHHO-TpahUIECKHe
(hopMyIIBI aTOMa YTIIeposia B OCHOBHOM M BO30YKAEHHOM COCTOSTHHSIX. KOBasleHTHAst XMMHUUECKast CBSI3b U €€ KJIacCU(HUKaLus 110
crioco0y nepexprIBaHus opOuTanei (cT- u n-csi3u). [lonsTre rubpuauzanuy. Pasmuunbie THITBI THOpHIM3aIUK U popMa aTOMHBIX
opOuTaneii, B3aMMHOE OTTAJIKHBAaHHE THOPUIHBIX OpOUTANICH N X PACIIOJIOKEHNE B IPOCTPAHCTBE B COOTBETCTBUH C MUHUMYMOM
sHepru. ['eomerpust MOJIeKyI BeliecTB, 00pa30BaHHBIX aTOMaMHU YIJIepoJia B Pa3IMUHBIX COCTOSHUSAX THOPHIM3ALIUH.
4.Knaccugpuxayus opeanuueckux coedunenuii. Knaccugurayus opeanuueckux 6ewecme 6 3a8UCUMOCIU Om  CMPOEHUs
yenepoouou yenu. [lonamue @ynxkyuonanvnou epynnel. Knaccuguxayus opeanuueckux eewjecme no muny @QYHKYuoHaibHou
2pynnol. 10

5.0cno6bl  Homenknamypvl  opeanuueckux eewjecme. Tpusuanvuvlie Hazeanus. Payuonanvmas HOMeHKIamypa — Kax
npedwecmeennuya nomenxaamypol |UPAC. Homenxnamypa UPAC: npunyunet obpasosanus Ha3eanull, CcmMapuuHcmeo
dyHrxyuonanvuwvix epynn, ux 0bo3Hauenue 8 npepurcax u cypourcax Ha38anHull OPeAHUYECKUX BeUeCmE.

6.Tunvl xumuueckux cesaseil 6 OP2AHUYECKUX COCOUHEHUAX U CROCOOBl ux paspuiea. Knaccuguxayus xosanrenmuvix cesseii no
9NEKMPOOMPUYAMENbHOCIMU CEA3AHHBIX AMOMO8, CHOCO0Y NepeKpuleanus opoumanet, KpamHocmu, Mexanusmy 00pa3o6aHusl.
CeA3b npupoObl XUMUHECKOU C6A3U C MUNOM KPUCMANIUYECKOU peulemKy 6eujecmea u e2o guuueckumu ceoticmeamu. Paspuis
XUMUYECKOU c6a3u Kax npoyecc, obpamuwili ee 06pazosanuio. Iomorumuieckui u 2emepoiumuyeckuti paspulébl ceasell, ux
conocmaeienue ¢ O0OMEHHbIM U OOHOPHO-AKYENMOPHbIM Mexanusmamu ux obpazoeanus. Ilowsmue c60000H020 paduxana,
HYKNIeOQUNIbHOU U DIeKMPOPUILHOU Yacmuybl.

7.Knaccugpuxayusn peaxyuii 6 opzanuueckou xumuu. Ilonsmue o munax u MexaHusmMax peaxyuil 8 OPEaHUYecKOU XUMUL.
Cybecmpam u peacenm. Knaccuguxayus peaxyuii no usmenenuio 6 cmpykmype cybocmpama (npucoeOunenue, omuyenjenue,
3ameujenue, U3OMepu3ayUsy) u Muny peazenma (paoukaibhvie, HyKneoguivbuvie, nekmpoguivhvie). Peaxyuu npucoeounenus (4.,
Ag), snumunuposanus (E), samewenust (Sr, Sn, Se), usomepuzayuu. Paznosuonocmu peaxyuti Kaxcoo2o muna: 2uOpuposaHue u
Ode2uopuposanue, 2ai02eHUposanue U Oe2aio2eHuposanue, euopamayus u Oe2uopamayusi, 2UOPo2aI0ceHuUposanue u
0e2u0po2anoeeHUposanue,  NOauMepuzayusi U NOJUKoHOeHcayus,  nepeepynnupogka.  OcobeHnocmu  OKUCIUMENbHO-




B80CCMAHOBUMETIbHBIX peakuuﬁ 6 opeaHuquKoﬁ XUMUU.

8.Cospemennvie npedcmasienuss 0 XUMUYECKOM CHMPOEHUU opzanuyecKux eewjecms. OCHOGHble HANPAGIEHUS. PA3GUMUS
meopuu cmpoenus A.M.Bymaeposa. Hzomepus opeanuueckux eewjecms u ee 6uovl. CmMpyKmypHasi u30Mepusi: MeiCKiacco8as,
VenepoOHO20 cKeaemad, NOAOACEHUs KPAMHOU C653U U PYHKYUOHANbHOU epynnbl. [Ipocmpancmeennas uzomepusi. 2eomMempuyeckast
u onmuueckas. Ilowsmue acummempuyeckozo yewmpa. bBuonoeuyeckoe snauenue onmuueckou uzomepuu. Bzaummoe enusuue
aAmoMo8 8 MOIEKYIAX OPLAHUHECKUX Gewjecms. DNeKmponHble dIPPexmvl amomos U AMmOMHBIX 2PYNN 8 OPSAHUYECKUX MOLEKYIaX.
Huoykyuonnoviii  3¢pghexm, nonoscumenvuvii U ompuyamenvHull, e2o ocobenHocmu. Meszomepnolii  3ppexm  (3ghdpexm
CONpSdICeNUs,), e20 0COOEHHOCTU.

B ToM 4uciie, IPAKTHYECKUX 3AHATHI U J1a00PATOPHBIX PadoT

[Tpaktrueckoe 3ansTue: «OOHapyKEHHE YTIeposa, BOLOPOAa U rajgoreHoB (1mpoba beinpinTeiiHa) B OpraHNuecKOM COSANHEHUI)

CamocrosiTeJibHasi padoTa 00y4arouuxcs

Tema 1.2.
IpeneabHbie
yIJ1€BOIOPOABI

Coaep:xanue yue0HOro MaTepuaja

1. I'omonozuueckuii psad ankanos. Ilonamue 06 yenesooopodax. OcobeHHoCmuU CMpPOeHUs NPedebHbIX Y21e8000po00s. Ankanbl
Kaxk npedcmagumeny npeodebHbIX Yeie8000p000s.

Onexmponnoe u nPOCMPAHCMEEHHOe CMpOeHUe MOAEKYAbl Memana u Opyeux aikano8. Iomonocuveckuti pso u usomepust
napagunos. Hopmanenoe u pazsemenennoe cmpoenue yenepooHou yenu. Homenknamypa ankanos u aikuibHwix 3amecmumenei.
Dusuueckue colicmea arKaros. Aikansl 8 npupooe.

2. XuMu4ecKkne CBOWCTBA anKkaHOB. Peaknmu Sg-tuna: ramoreaupoBanue (padotsl H.H. CemenoBa), HurpoBanue mo KornoBaiosy.
MexaHn3M peakuy XJIOPUPOBAHNUS AIKAHOB. Peakiuu AerupupoBaHus, TOPEHUS, KaTaIUTHIECKOTO OKHUCIIEHHs allkaHoB. Kpe-
KHHT aJIKaHOB, Pa3JINYHbIC BUIBI KPEKUHTa, IPUMEHEHHUE B IPOMBIIIIICHHOCTH. [IMp O3 1 KOHBEpCHs MeTaHa, H30MEePHU3aLUsI
AJIKAHOB.

3. IlpumMeHenue U cnocoObl oiayueHus akaHoB. O0JIacTH IPUMEHEHHS alKaHOB. [IpOMBINIIEHHbIE CIIOCOOBI MOJTYYEHHS AJTKAaHOB!
MOJyYeHHE U3 IPUPOTHBIX HCTOYHUKOB, KDEKHHT MapauHOB, MOJy4eHHEe CHHTETHUECKOT0 OeH3MHa, ra3ud uKauus yris, THAPH-
poBaHue ankaHoB. JJabopaTopHbie criocoOblI TTOJTy4YeHHUs allKaHOB: CHHTe3 Blopiia, Jekap- O0KCHIMpOBaHKE, THIAPOIN3 KapOuaa
AJTFOMUHUSL.

4 1luknoankanbl. [ OMOJOrHYESCKHA PSIT 1 HOMEHKJIATYpa IUKIOATIKAHOB, UX 001Ias Gpopmyia. [ToHsITHE 0 HANPSDKEHUH [THKIIA.
H3oMepusi IUKIIOAIKAHOB: MEXKKIIACCOBasI, YTIEPOJHOIO CKejleTa, reoMeTpryeckas. [loiayuenue u ¢pusnyeckre cBoicTBa
UKJIOAIKAHOB. XMMHYECKIE CBOWCTBA MUKIOATKaHOB. Crienn(uKka CBOHCTB MUKIOAIKAHOB C MAJIBIM Pa3MepoM IHKIa. Peakiun
IIPUCOETMHEHUS U PaJIUKAIbHOIO 3aMEILICHHUS.

B ToM umMciie, IPAKTHYECKUX 3AHATHI U 1a00paTOPHBIX padoT

[Ipakrrueckoe 3ansTne: «OOHApy)KEHHE BOABI, CAXKH, YIIIEKHUCIIOrO Ta3a B IPOIYKTaX TOPEHHUS CBEYH.

O3HaKOMJICHHE CO CBOMCTBAMH TBEPABIX Mapa()MHOB: IUIABIEHHEM, PACTBOPUMOCTBIO B BOJAE M OPTaHWYECKUX PACTBOPHUTEISX,
XMMHUYECKOH MHEPTHOCTBHIO (OTCYTCTBHEM B3aMMOJAEHCTBUSI ¢ OpPOMHOI BOJOW, pacTBOpaMu I€pMaHraHaTa Kajus, THIPOKCHAA
HaTpHsl U CEPHON KUCIIOTHI)»

CamocrosiTe1bHasi padoTa 00y4al0IHXCH

OK 1,2,4,5,7,9

Tema 1.3.
ITHJIEHOBBIE U JMEHOBbIE
YIJ1eBO0PObI

Coaep:xanue yueOHOro MaTepuasia

1. T'oMoOOTHYECKUH Psii ATKCHOB. DICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI STHIICHA U alIKCHOB. | OMOJIOrHYecKuit
psan u obmas popmyiia akeHoB. Vi3oMepHst STHICHOBBIX YTIICBOIOPOIOB: MEXKIACCOBAs, YIIIEPOTHOTO CKEJIETa, TTOJIOKCHHSI
KpaTHOH CBsI3H, TeoMeTprdeckas. OcoOEHHOCTH HOMEHKIJIATYPHI 3TUJIICHOBBIX YTIICBOIOPOI0OB, HA3BaHUS BAXXHEUIIINX PaJHKAIIOB.
du3nyecKre CBOMCTBA aJIKCHOB.

2. XuMHuecKre CBOMCTBA aJIKEHOB. DIIeKTPOMUIBHBII XapaKkTep peakirii, CKIOHHOCTh K PEaKIHsM TPUCOSANHEHUSI, OKUCIICHHS,
nonmMepu3anuu. [Ipasmno MapkoBHHKOBa M €r0 3JIEKTPOHHOE 000CHOBaHME. Peaknny raioreHupoBaHus,
THIPOTaJOTCeHUPOBAHMS, THApPATANH, TUIpupoBanHusa. Mexaunmm Ag-peaxmuii. [loHsTHE 0 peaknusx moanMepu3anin. I operne

0K 2,5,7,9




AJIKCHOB. PeaKHI/II/I OKHCJICHUS B MATKUX U JKECTKUX YCIIOBUAX. PeaKHI/IH BarHepa " €€ 3HAUYCHUC 1A 06Hapy)1(eHI/DI HETIPEACITbHBIX
YTJIIEBOAOPOAOB, MOJTYYCHUS TJIMKOJICH.

3. HpI/IMeHeHI/Ie U CIIOCOOBI TOJIyUCHHSA AJIKCHOB. Hcnonp3oBaHue BBICOKOM peaKIlPIOHHOﬁ CIIOCOOHOCTH AJIKEHOB B XUMUYECKOU
IMPOMBIINUJICHHOCTH. HpI/IMeHeHI/Ie OTWJICHA W TPOIUJICHA. HpOMLIHIJ'IeHHLIe CIIOCOOBI IMOJYUYCHUSA aAJIKCHOB. Peakuuu
JACTUAPUPOBAHMS U KPECKUHI'a AJIKCHOB. J]a6opaTopHLIe CIIOCOOBI TMOJYYCHHUS aJIKCHOB.

4. Ankaouenwvt. Ilonamue u kraccugpurayus OUEHOBLIX Y21e8000PO008 NO G3AUMHOMY PACHONONCEHUI0 KPAMHLIX CBA3ell 6
monexyne. OcobeHnHocmu d1EKMPOHHO20 U NPOCMPAHCTNEEHHO20 CMPOEHUS CONPAICEHHbIX Ouenos. [lonamue o n-31eKmpoHHOlU
cucmeme. Homenxnamypa ouenogvix yeneso00po0os. OcobenHocmu XUMu4eckux Ce0UCme CONPANCeHHbIX OUeHO8 KaK cledcmeue
ux 2aekmpoHHo2o cmpoenus. Peaxyuu 1,4-npucoeounenusn. Ilonumepusayus Ouenos. Cnocobvi nomyueHus OUEHOBbIX
yenesodopooos: pabomul C.B.Jlebedesa, Oecudpuposanue ankaHos.

5.0cHOBHBIC TIOHATHS XMMHH BBICOKOMOJICKYJIIPHBIX COCIMHEHUH (HA IIPUMEPE IPOTYKTOB MOMMEPH3AIIIH aJIKCHOB, aJIKaJIHCHOB
1 UX TAJIOTEHIIPOU3BOIHEIX). MOHOMEp, MOTUMED, PEaKIHs MOJINMEPH3aLNH, CTETICHb TOIHMEPHU3alliH, CTPYKTYPHOE 3BEHO. THIIBI
TIOJIMMEPHEIX IIeTIel: INHEWHbIE, pa3BeTBICHHBIC, COTUTHIC. [IOHATHE 0 cTepeoperyIpHBIX noanMepax. [Tomumepsr
TEPMOIITACTUYHEIC U TepPMOpeaKkTUBHBIE. [IpencTaBieHme o macTMaccax u suacromepax. [1oMu3ITHIICH BBICOKOTO M HU3KOTO
JTaBJICHUS, ero cBoiicTBa U npuMmeHeHne. Katamusatopsl Hurnepa — Harra. [lonwmporniieH, ero npuMeHEHHE U CBOHCTBA.
I"ajorencoaepxkaiye moauMepsl: Te(IoH, MOMUBUHUIXIOPHI. Kayuyku HaTypanbHblil U cuHTeTHYeckue. COmoauMepsl
(OyTaaueHCTHPOIBHBIN KayuyK). Bynkanuzaius kay4yka, pe3uHa u 500HUT.

B ToM yuciie, IPaAKTHYECKUX 3aHATHII U J1a00PATOPHBIX PadoT

[Tpaktnueckoe 3anstue: «llomydenne sTUIeHA AeTHApATAIIEH STHIOBOTO ciupTa. B3aumonencTBre aTusieHa ¢ OpoMHON BOJIOH,
paCTBOpOM IIE€pMaHTaHaTa Kajus. CpaBHeHI/Ie IJIaMEHHU 3THUJICHA C TIJIaMCHEM NPEACIbHBIX YITIEBOAOPOI0B (MeTaHa, IpomaH-
OyTaHOBOH CMeCH)»

CamocTosiTeJibHasi padoTa 00y4aruuxcs

Tema 1.4. AueTnjieHOBbIE Copep:xaHue yueOHOr0 MaTepHaJia 0K 2,5,7,9
YIJIEBO0POABI 1. T'omonozuueckuii pad ankunog. OleKMPOHHOe U NPOCMPAHCIBEHHOe CHpOeHue ayemuieHa U Opy2ux aiKuHos.

Tomonocuueckuii pao u obwas gopmyra arkunos. Homenxnamypa ayemuneHosvix yenego0opo0os. H3zomepus MexcKiaccosas,

Y2nepoOHO20 CKeaema, NoJOHCEeHUS KPAMHOU CEA3U.

2. Xumuueckue ceoiicmea u npumenenue aikunos. Ocobennocmu peaxyuti nPUCOCOUHeHUs: N0 MPOUHOU Yenepoo-yenepooHol

ceazu. Peaxyus Kyueposa. Ilpasuno Maprognuxkosa npumenumensno Kk ayemuneHam. IloosudcHocms amoma 6000pooa

(kucromuvie ceolicmea ankunos). Oxucnenue ankunos. Peaxyus 3eaunckoeco. Ilpumenenue ayemuieHOBbIX Y2ie6000p0008.

Tonusunurayemam.

3.Honyuenue ankunos. llonyuenue ayemunena nupoIu30M MEMAana u KapouoHbiM MemoooM.

B ToM umMciIe, NPAKTHYECKHX 3aHATHIH H Ja00paTOPHBIX padoT

CamocrosiTe1bHasi padoTa 00y4al0IHXCH
Tema 1.5. Copep:xanue y4eOHOr0 MaTepHaJia 0K 2,5,7,9
ApomaTruueckne 1.I'omonozuueckuii psao apenoe. benzon xax npedcmasumenv apenos. Paseumue npeocmasnenuii o cmpoenuu Oenzona.
YIJ1€eBOAOPOABI Cospemennvie npedcmasienuss 00 31eKMPOHHOM U NPOCMPAHCMBEHHOM cmpoenuu bensona. Obpaszosanue apomamuyeckou n-

cucmemvl. T'omonoeu benzona, ux HomeHnkiamypa, oowas gopmyia. Homenxnamypa ons OuzameujenHbix npou3eo00HbIX OeH3014a.
0pTO-, MeTa-, napa-pacnonoxcenue 3amecmumenetl. Qusuueckue c8oUCMBEA APEHOL.

2 Xumuueckue ceoticmea apenos. Illpumepvl peakyuil 1eKMPOPUILHOLO 3AMEWCHUS: 2ANIO2EHUPOBAHUS, AIKUIUPOGAHUS
(xamanuzamopvr @Ppuodens — Kpagmcea), numposanus, cyrvguposanus. Peaxyuu eudpuposanusi u npucoeouneHusr xXiopa K
benzony. OcobeHHoCmu XUMUYECKUX CGOUCME 20MON0206 Gen3ona. B3aumnoe nusHue amomos Ha npumepe 20MON0208 ApeHOs.
Opuenmayus  peakyusix s1ekmpouivio2o 3ameujenust. Opuenmanmet I u Il pooa.

3.IIpumenenue u nonyuenue apenos. IIpupoonvie UCMOYHUKU aAPOMAMUYECKUX V21e8000p0008. Apomamuszayus aikamos u
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YUKTIOAJIKAHOB. AJZKM]ZMPOGCZHM@ benzona.

B ToM yuciie, MPAKTHYECKUX 3aHATHH U JIa00PATOPHBIX padoT

CamocTosiTeJibHasi padoTa 00y4aroIuXCcs

Tema 1.6. Coaep:xkanue yuedOHOro MaTepuaja
IIpupoaHbIie HCTOYHUKH 1. Hegpmpo. Haxoorcoenue 6 npupode, cocmas u Qusuueckue ceolicmea nepmu. Tonnuenodsnepeemuueckoe 3nauenue Hedmu. 0K 2,5,6,7,9
YIJIeBOAOPO0B Ilpomviwinennas nepepadomxa uegpmu. Pexmugpuxayus wnegpmu, ocnosnvie ppaxyuu ee pazoenenus, ux UCHOIb308AHUE.

Bmopuunas nepepabomka negpmenpodykmos. Pexmugpuxayus mazyma npu ymenvuienHom oasnenuu. Kpexune negpmenpooykmos.

Paznuunvie euovl kpexumea, padomer B. I'. Llyxosa. H3zomepuzayus anxkanos. Ankunuposanue HenpeoevHwlx y2ne8000po00s.

Pugpopmune negpmenpodyxmos. Kauecmeo asmomobunvnozo monausa. Okmanogoe 4ucio.

2.IIpupoonsrii u nonymmuulit nepmanoii zazvl. CpasHenue cocmaea npUpoOHO2O0 U HONYMHO20 2d308, UX NPAKMUYECKOe

UCnoIb308aHue.

3.Kamennwtit yzons. OcHosHble HANPAGNeHUs UCNONL308AHUA KameHnHoz2o yena. Koxcoeanue kamenmozo yens, eadxcuetiuiue

APOOYKMbL 3MO20 NPOYECCA: KOKC, KAMEHHOY2ONbHAA CMONd, HAOCMONbHAA 800a. CoeduneHus, ebloensiemble U3 KAMEHHOY20IbHOU

cmonvl. [Ipodykmel, nonyuaemvle u3 HAOCMOALHOU BOOUL.

4. DKoNOrnyecKkue acleKThl TOObIYH, epepadOTKU M HCIIOJIb30BaHNUS TOPIOYHX HCKOIIAEMBIX.

B ToM 4uciie, IpPAKTHYECKUX 3AHATHI U J1a00PATOPHBIX PadoT

CamocrosiTeJibHasi padora 00y4arouuxcs
Tema 1.7. Coaep:xanue yueOHOro MaTepuaja 0K 2,5,7,9,
I'napokcnabHbIe 1. Cmpoenue u knaccuguxayusa cnupmos. Knaccuguxayus cnupmoe no muny yenre6000poOH020 PAOUKANA, YUCTY
coeTMHEHMUSI CUOPOKCUNLHBIX SPYRN U MUNY amoMa yenepood, C8A3AHHO20 ¢ SUOPOKCUNbHOU 2pYnnoil. DNeKMmpOoHHOe U NPOCHMPAHCTEEHHOE

cmpoenue 2UOPOKCUIbHOU epynnel. Brusnue cmpoenus cnupmos na ux gusuveckue ceoticmea. Medcmonekyasipnas 6000poonas
c6A3vb. 1 omonocuueckutl psio npedenbHblX 00HOAMOMHBIX Cnupmos. H30mepust u HOMEHKAAmMypa aIKAHoN08, ux odwas opmyia.

2. Xumuueckue ceoiicmea aikanonos. Peakyuonnas cnocobnocms npedeibHulx 00HoamoMublx cnupmos. CpasHenue KuciomHo-
OCHOBHbBIX CBOUCME OP2AHUYECKUX U HeOP2AHUYECKUX coedunenutl, cooepacawux OH-epynny: xuciom, ocHo8aHull, am@homepHoix
coeounenutl (600vl, cnupmos). Peakyuu, noomeepaicoaroujue KUCIiomuvle c80UCmMea cnupmos. Peakyuu 3amewenus 2uOpoKCUIbHol
epynnel.  Medcmonexkynsipnas  decudpamayusi  Cnupmos,  yciogus —00pazosanus npocmulx  o¢gupos.  Crodcnvle  d¢pupbi
HeOp2aHu4eckKux U OP2aHuYeckux Kuciom, peakyuu smepuguxayuy. OKucienue u OKUCIUmenbHoe 0ecuopuposanue CRUpmos.

3.Cnocobbl nonyuenusn cnupmos. [uoponrus caniocenankanos. Iuopamayusi aikenos, yciosus ee nposedenus. Boccmanogienue
KapOOHUNLHBIX COCOUHEHUII.

4.0moenvhnble npeocmasumenu aiKanonoe. Memanon, e2o0 nNpomvluLienHoe RONYYEHUE U NPUMEHEHUe 6 NPOMbBIULIEHHOCTI.
Buonocuuecroe Oeiicmsue memanona. Cneyuguueckue cnocodvl noayueHuss dmunogoeo cnupma. Dusuonocuueckoe oeicmaeue
smanona.

5.Mnozoamomnsie cnupmol. Mzomepus u nomenkiamypa npeocmagumeneti 08yx- u mpexamomuwix cnupmos. Ocobennocmu
XUMUYECKUX CBOUCME MHO20AMOMHBIX CHUPMOB, UX Kauecmeennoe obnapyoicenue. Omoenvbhble npeocmasument. SMuieHeIuKob,
2NUYEPUH, CNoCcoObL UX NOJYHEHUsl, NPAKMUYECKOe NPUMeHeHuUe.

6.@Denon. Dnexmponnoe u npocmpancmeennoe cmpoenue genona. Bzaummnoe enusnue apomamuueckozo Koavyd u SUOPOKCUILHOU
2pynnol.

7. Xumuueckre cBOWCTBa (peHoa Kak (PYHKIHS ero XUMHYECKOro cTpoeHus. bpomupoBanue deHona (kadecTBEeHHas peakiys),
HUTpOBaHHUE (IIMKPUHOBAs KHCJIOTA, €¢ CBOWCTBA U npuMeHeHne). OOpa3oBaHNe OKpalIeHHBIX KOMIUICKCOB ¢ HOHOM Fe3+.
[Tpumenenue denona. [Tosydyenue ¢peHosa B IPOMBIIIICHHOCTH.

B ToM umMciIe, NPAKTHYECKHX 3aHATHH H JJa00paTOPHBIX padoT

HpaKTI/I‘IGCKOC 3aHATHC: <<I/I3yquI/I€ PaCTBOPUMOCTU CIUPTOB B BOAC. HOJ’Iy‘{eHI/IC raugepara Meau»
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CamocTosiTeJibHasi padoTa 00yJ4aroIIuXCs

Tema 1.8.
AJIbAErubl H KETOHBI

Coaep:xkanue yuedOHOro MaTepuaja

1. I'omonozuueckue paovl anvoecudos u Kkemonos. Ilonamue o KapOOHUIbHBIX cOeOUHeHUAX. DNeKmMpPOHHOe CIpOoeHUe
KapOOHUIbHOU epynnbl. M3o0mepusi u HOMEHKIamypa anb0e2udos i kemonos. Puzuyeckue ceolicmsea KapOOHUTbHBIX COeOUHEHU.

2. Xumuueckue ceoiicmea anb0ecudos u Kemonos. Peakyuonnas cnocob6Hocms KapOoHUIbHbIX coeouneHull. Peakyuu oxucienus
anvoecudos,  KauecmeeHHvle — peakyuu — Ha  aibOecudHyro  epynny.  Peakyuu  noauxomdencayuu:  obpazosanue
eHonopopmanbOecuOHbIX CMOL.

3. Ilpumenenue u nonyuenue KapoOHUILHHIX coedunenuil. IIpumenenue anoecud08 u KemoHo8 8 Obimy U NpOMbIULIEHHOCTU.
Anvoezudvl u kemowwvl 6 npupode (3uprvle macia, pepomonst). [lonyuenue KapOOHUILHBIX COCOUHEHUN OKUCLEHUEeM CRUPMOS,
euopamayuel aiKUHos8, OKUCIEHUEeM Y21e6000p000s. OmoenbHbie npedcmasumenu aib0ecud08 U KemoHOo8, cneyuguueckue
CnOCoObL UX NOTYYEHUS. U COLICMEA.

B ToM umcie, NPaKTHYeCKHX 3aHATHH M J1a00paTOpPHBIX padoT

[paktrueckoe 3ausitue: «M3y4eHrne BOCCTAHOBUTEILHBIX CBONCTB aJIbJICTU/IOB: PEAKIHS «CepeOPSIHOTO 3epKaliay, BOCCTAHOBICHHUE
runpokcuaa menu (10)»

CamocrosiTeJibHasi padora 00y4arouuxcs

0K 2,5,7,9

Tema 1.9.
Kap6oHoBble KHCJIOTHI U
HX MPON3BO/IHBIE

Coaep:xanue yue0HOro MaTepuaJja

1. T'omosornueckuii psizt IpeeNIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. [IoHATHE 0 KapOOHOBBIX KHCIOTAX U UX
Kiaccuukanys. DIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHNE KapOOKCHIILHOH rpymbl. ['oMostornyeckuii psi npeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, MX HOMEHKJIATypa 1 M30Mepus. MexXMOIIeKyIIIpHbIE BOJOPOIHBIE CBSI3H KapOOKCHUITBHBIX
TpyI, UX BIUsIHUE HAa (PU3NUECKHE CBOIcTBA KApOOHOBBIX KHCIIOT.

2. XuMuueckre cBOMCTBA KapOOHOBBIX KUCIIOT. Peakinu, MINIIoCTpUPYIONIME KUCIOTHBIE CBOMCTBA M UX CPAaBHEHHUE CO
CBOMCTBaMM HeopraHmdecknx Kuciot. O0pa3oBanne (hyHKIMOHAIBHBIX TPOU3BOAHBIX KapOOHOBBIX KHCIIOT. Peakim
srepuduKanni. AHIHPHUJIbI KAPOOHOBBIX KUCIIOT, UX TIOJIyYeHUE U IIPUMEHEHHE.

3. CriocoOb! nostyueHus: KapOOHOBBIX KUCIOT. OTIEbHbIC IPEJICTABUTENN U UX 3HaYeHne. OOuIre croco0bl MOayYeHHs:
OKHCJICHHE aJIKAHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, aJbJCTUI0B. BaxkHelmue npeacTaBuTenn KapOOHOBBIX KUCIOT, UX
Guosornueckas poiib, crieruduIecKue cnocoObl MOTYYeHUs, CBOICTBA U MPUMEHEHHE MYPaBbHHOM, YKCYCHOH, MAJIbMUTHHOBOH H
CTEapHHOBOMW; aKPUIIOBOM M METAKPHJIOBOIl; 0JIEMHOBOM, TMHOJICBON M JTMHOJICHOBOI; IIfaBesieBOH; OEH30MHOM KHCIIOT.

JlgyxocHosHble Kap60H06ble Kuciomul u okcukucaomol. Baowcrnetiwue npeacmaeumeﬂu Kucaom, ux buono2uueckas poJib,
ceolicmea u npumeHerue

4. Cnoxuble 3¢upbl. CTpoeHHe 1 HOMEHKIIATypa CIIOKHBIX d3PUPOB, MEKKIIACCOBAS N30MEPHSI ¢ KAPOOHOBBIMU KHCIIOTAMHU.
Cr1oco0bI TOTy4eHHS CIOKHBIX 3(UpoB. OOpaTUMOCTh PeaKknny dTePUPUKAIIH U (PaKTOPHI, BIUSIONNE HAa CMEIIEHHE
paBHoBecus. OOpa3oBanue CIOKHBIX monmdpupos. [TonmmdTHneHTepedTanar. JlaBcaH Kak MpeACTaBUTEIh CHHTETUIECKUX BOJIOKOH.
XVUMUYECKHE CBOWCTBA U PUMEHEHHUE CIIOKHBIX Y(PUPOB.

5. XKupsr. XKupsr xkak crnoxasie 3¢ups! rmeprHa. KapOoHOBBIE KUCIIOTHI, BXOISIINE B COCTaB KUPOB. 3aBHCHMOCTh
KOHCHUCTEHIINH JKUPOB OT MX COCTaBa. XMMHUYECKHE CBOWCTBA KHPOB: THIPOJIN3, OMBIICHHUE, THAPHpOBaHKe. brosorndeckas posb
KHMPOB, MX MCIIOJIB30BaHNE B OBITY M MPOMBIIIJICHHOCTH.

6. Cosn KapOOHOBBIX KUCJIOT. Mbuta. CrIoCOOBI TIOTyYEHUSI COJICH: B3aMMOACHCTBHE KapOOHOBBIX KHCIOT C METaJlIIAMH,
OCHOBHBIMH OKCH/IaMH, OCHOBaHHUSIMH, COJISIMHU; ILEIOYHON THAPOIIN3 CIIOKHBIX 3(UPOB. XUMHYECKUE CBOHCTBA COJICH
KapOOHOBBIX KUCIIOT: THJIPOJIU3, PEAKI[M1 HOHHOTO 0OMeHa. MbljIa, CYIIIHOCTh MOIOIIEero AeicTBUs. OTHOILIEHUE MbUIA K KECTKON
Bosie. Cunretnueckue momwuue cpeacrsa — CMC (neTepreHTsl), UX NPEUMYIIECTBA U HEIOCTATKU.

Bocku. Bocku Kak cJl0xCHbIE IPUPBL 8LICOKOMOJICKYJAPHbIX Kucaiom u chupmos. Knaccugpurauyus, ceoticmaea,
HaxoxcoeHue 8 npupoode, npumeHeHue.

12

OK 2,5,7.9,
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Ionyuernue u nepepabomra sxeupos u macen. JKupot 6 numarnuu. Ipasuna xparnerus #eupos u KyauHApHOL
obpabomru npooyKmos.

B ToM unciie, IpaKTHYeCKUX 3aHATHIA M JIAGOPATOPHBIX padoT

[IpaxTrdeckoe 3aHsTHE: «PacCTBOPIMOCTD Pa3MTUYHBIX KApOOHOBBIX KUCIIOT B BoJie. B3anmMoaelcTBIE yKCYCHOM KHCTIOTHI C
METAJIIAMID)

CamocTosiTeIbHAsi padoTa 00y4YaloHuXCs

Tema 1.10.
YriaeBoanl

Coaep:xanue y4eOHOro MaTepuaJa

1. ITonsTHe 00 yrneBomax. Kimaccudukanus yrieBomoB. MoHO-, T1- W TIOIHCAXapHUIBI, IPEACTABUTEIH KX IO IPYIIITHI YTICBOIOB.

buronornueckas POJib YIJICBOJOB, MX 3HAYCHHNC B )KM3HU YCIIOBCKA U O6H.ICCTB8..

2. Monocaxapuabsl. CTpoeHHe U ONTHYECKash H30MEpHsl MOHOCaxapHuIoB. VX KiaccuuKals o 9uciy aTOMOB yTiiepoJia 1
npupoje KapOoHMIbHOM Tpynisl. @opmynsr umepa u Xeyopea it H300pakKeHUs] MOJIEKYJI MOHOCaxapua0B. OTHeCeHNE
MoOHOcaxapuaoB k D- u L-psay. Baxkneiine npeacTaBUTeIn MOHO3.

3. I'moxo3a, cTpoeHue ee MOJIEKyIbl U pu3ndeckue cBoiictBa. Tayromepusa. XMMUUECKUE CBOMCTBA INIIOKO3bI: PEAKIHHU 110
aNbJETUAHON rpymme («cepeOpsiHOTO 3epKaiay, OKUCICHHE a30THOM KUCIOTO!, THAPUPOBaHNUE). Peakiuy TiroKo36! Kak
MHOT'0aTOMHOI'O CIIUPTa: B3aUMOJICHCTBHE TITIOKO3BI ¢ ruipokcuaom Meau (II) mpu komMHaTHO# TeMnepaType U HarpeBaHUU.
PazmuHble TUIIBL OpoKeHU (CIHPTOBOE, MOJIOUHOKHCI0E). ['Troko3a B mpuposie. buonornyeckas poss ¥ IpUMEHEHHUE TIIFOKO3BI.
dpykTo3a KaK u3oMep IitoKo3bl. CpaBHEHUE CTPOCHHS MOJICKYJIb M XUMHUUECKHX CBOWCTB TJIFOKO3bI U (ppykTO3bl. DpyKTO3a B
IpUpoJIe U ee OMosIornuecKas poiib.

4. I1enrto3sl. Pubosa u L[e301<c1/1p1/1603a KaK IpeACTAaBUTCIIN aJIbJOIICHTO3. CTpOGHI/Ie MOJICKYIJI.

5. I[I/ICEIXEIPI/II[BI. CTpO@HI/Ie AucaxapnuaoB. Cnocob couseHeHus ITUKJIOB. BOCCTaHaBJ’II/IBaIOH.II/IG W HCBOCCTAHABJIMBAKOIIHUEC CBOICTBa
AUCaxaprua0B KaK CJICACTBUC COYJICHCHUS 1TUKIIA. CTpOSHI/Ie M XUMHYECKHE CBOMCTBA caxapo3bl. TexHOIOTHYECKHE OCHOBEI
IMMPpONU3BOJCTBA CaXxapO3bl. JlakTo3a u MagpTO3a KaK HN30MCEPhbI Caxapo3bl.

6. HOJ’IHC&X&pI/I,Z[LI. 0611166 CTPOCHUC MOJHUCAXAPUIOB. C’I‘pOeHI/Ie MOJICKYJIbI KpaxMaJia, aMnuI03a 1 aMHUJIONICKTUH. dm3nueckue
CBOICTBa KpaxmaJia, €ro HaXOXJACHUC B IIPUPOJAC U OuoJIoruyecKas POJIb. I'mukoren. XuMudeckue CBOMCTBA KpaxmaJia. CTpOGHI/IC
QJICMCHTAPHOT'O 3B€HA LEJUIIOJIO3bI. Brusaue CTpOCHUA HOJ'II/IMepHOI\/‘I OCIIK Ha (I)I/I3I/I‘I€CKI/I€ 1 XUMHYCCKUE CBOMCTBA ICJIIKOJIO3EI.
rI/I,HpOJ'II/IS ICJIKOJI0O3EI, O6p330BaHI/IG CJIOKHBIX 3(1)I/IpOB C HCOPTraHNUYCCKUMH U OPraHNYICCKUMHU KHUCJIIOTAMU. [Mousrue 06
HNCKYCCTBCHHBIX BOJIOKHaX: all€TATHOM IHICJIIKE, BUCKO3EC. Haxosxxnenue B mnmpupoac u OuoJioruueckas POJIb HECJITIOJIO3bI. CpaBHeHI/Ie
CBOMCTB Kpaxmajia 1 HCJITH0JI0O3bI.

Venesoowr 6 numanuu uenosexa. Hpaeuﬂa numanus. Ilekmunosvie eeujecmeda, pacmumeilblsvle Kameou u Ciu3u.

B TOM umciie, NPAKTHYeCKHX 3aHITHIH U J1a0OPaTOPHBIX padoT

[pakTrueckoe 3ansnTre: «Peakius «cepeOpsIHOTO 3epKaay TIIFOK03bI. B3anmoeicTBre TimtoKo3bl ¢ ruapokcuaom mean (11) mpu
pa3IUYHBIX TemIepaTrypax. JleficTBre aMMHUaqHOTO PacTBOpa OKcua cepebpa Ha caxapo3y. JleiicTBue 1oma Ha Kpaxmad.
OObHapyXeHHe KpaxMaia ¢ TIOMOIIbI0 KaYeCTBEHHON peakIlny B Mesie, Xieoe, HorypTe, MaprapuHe, MaKapOHHBIX H3eTHsX,
Kpymax»

CamocTosiTe/ibHasi padoTa 00y4arouuxcs

OK 10K 2,5,7,9,

Tema 1.11.
AMHHBI, AMHHOKHCJIOTBI,
0eIKH

Coaep:xanue yuedOHOro MaTepuaja

1. Knnaccuduxkanus u nzomepusi aMuHOB. [ToHsiTre 00 amuHax. [lepBuduHbIe, BTOpUYIHBIE M TPETHUHBIE aMUHBI. Kitaccudukanus
aMUHOB I10 THITY YIJIEBOJOPOIHOTO paJHKaia U YUCIy aMUHOTPYIII B MOJIEKyJie. ['oMosornueckue psijibl IpeaeabHbIX
ann(aTHYCCKUX U apOMATHYCCKUX AMHHOB, H30MEPHsi I HOMCHKJIATYpa.

2. XuMUYeCKre CBOMCTBA aMUHOB. AMUHEI KaK OpraHU4Y€CKUC OCHOBAHUS, UX CPABHCHUE C aMMHAKOM U JIPYTUMHU
HCOPraHM4€CKMMHU OCHOBAHUSAMMU. CpaBHeHI/Ie XUMHUYECKUX CBOMCTB ann(baTqucxnx 1 apOMaTU4CCKUX aMHUHOB. O6pa3OBaHI/I€
aMHJ10B. AHUINHOBbBIE KpaCHUTCJIN. IloHsATHE O CHHTETHYECKHUX BOJIOKHAX. HOJ’II/IaMI/IIIbI U IMOJIMaMHUIHBIC CHHTCTUYCCKHUEC BOJIOKHA.

10

OK 10K ?2,5,7,9,
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3. [Ipumenenne u nonaydeHne aMuHOB. [loxydyenne amuHOB. Paboter H.H.3unanHa.

4. AmuHOKuCnoTH. [ToHsATHE 006 aMMHOKHNCIIOTaX, NX Kinaccudukanus u crpoerne. Onrudeckas H30Mepus a-aMUHOKHUCIIOT.
HomeHnknatypa aMHHOKHCIOT. [IBOHCTBEHHOCTb KUCIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€ TIPUYUHBL. BUMONSpHbIC HOHBI.
Peaxunu konnencauumu. [lentunHas cBsi3b. CHHTETHYECKUE BOJIOKHA: KalpoH, SHaHT. Kitaccudukanus BonokoH. [ToxyueHne
AMHMHOKHCIIOT, UX NPUMEHEHUE U OHostornueckas GyHKIHS.

5. benku. benkn kak npupoaHble nojaumepsl. [lepBrudHas, BTOpUYHast, TPETUYHAS U YEeTBEPTHYHASI CTPYKTYPBI OEJIKOB.
OubpruIsipHBIC U TI00YIsIpHBIE OenKi. XMMUUYECKHE CBOICTBA OCIIKOB: TOPEHNUE, AeHATYpalusl, THAPOIN3, KAaYeCTBEHHbIC
(uBetHbIe) peakuuy. buosornyeckne GyHKIMM OEIKOB, MX 3HAUCHHE.

benxu kax komnonenm nuwu. Ilpasuna xKyaunapnou obpadomxu npodykmos. Ilpobnema 6enxo6020 20100anus u nymu ee peuieHusl.

B TOoM umMciie, TPAKTHYECKHX 3aHATHI U Ja00opaTOPHBIX padoT 2

[TpakTnueckoe 3ansarue: «/lenarypauus Oenka. L{BeTHble peakuun GenkoB. OOHapykeHHe Oelika B KYPUHOM SIHIIE ¥ MOJIOKE» 2

CamocTosiTeIbHAsi pad0Ta 00y4aloIuXCsi -
Tema 1.12. Copep:xanue yyeOHOr0 MaTepHaJa OK 10K 2,5,7,9
A3orcoaepakamme HyxnennoBsle kucnotsl. HykiieHHOBBIE KMCIOTHI Kak IPUPOAHbIe noauMepsl. HykneoTuasl, ux crpoenue, npumepsl. AT® u AJ[D,
reTepoluKINYecKue MX B3aUMOIIpEBpalleHue 1 poJib 3Toro npouecca B npupoge. [onstue JHK u PHK. Crpoenune JHK, ee nepsuunas u BTopudHas 4
cOeJUHEeHHUs. cTpykTypa. Paboter @.Kpuka u [I.Yorcona. KoMruieMeHTapHOCTh a30THCTHIX ocHOBaHUH. Perumkars [IHK. Ocobernoctn
HyxJiemHOBBIE KHCJIOTBI ctpoerns PHK. Tumet PHK n ux 6uonornueckue gpynknun. [lorsrue o TpondHoM koze (kogoHe). bruocuHTes Genka B )KUBOM

kierke. ['eHHas nmxeHepus U OnorexHosorus. TpaHcrenHsle (JOpMbI pACTCHUH U JKUBOTHBIX.

B ToM uynciie, NPAKTHYECKHMX 3aHATHI M 1a00paTOPHBIX padoT 2

ITpakTHyeckoe 3ansTHE: «PelIeHne SKCIEpUMEHTAIBHBIX 33144 10 OPraHUYECKON XHUMUN 2

CamocrosiTeJibHasi padoTa 00y4arouuxcs -
Tema 1.13. Coaep:xanue yue0HOro MaTepuaja OK 10K ?2,5,7,9,
Buonornyeckn aktunbpie | 1. ®epmentsr. [TonsaTre o pepMeHTax Kak 0 OMOIOTHUECKHUX KaTalu3aTopax 0elkoBoi npupo/sl. OCOOEHHOCTH CTPOSHUS U
COeIHHEHHS CBOHCTB B CPaBHEHHH C HEOPTaHMYECKUMHU KaTanu3aropamu. Kinaccudukanms pepmenToB. OCOOEHHOCTH CTPOSHUS U CBOWCTB

(hepMEeHTOB: CEeIeKTUBHOCTh M A(P(PEKTHBHOCTH. 3aBUCHMOCTH AKTHBHOCTH (DEPMEHTOB OT TeMIiepaTypsl 1 pH cpenbl. 3HaueHue

(hepMEeHTOB B OMOJIOTHH U TPUMEHEHHE B MPOMBIIIJICHHOCTH.

2. Buramunsl. [Tonsitre o ButamuHax. Mx kinaccudukanus u obo3nauenue. Hopma motpednenus BuTaMuHoB. BomopactBopumbie

(ma mpumepe ButamuHOB C, rpynmsl B u P) u sxupopactBopumsle (Ha npuMepe ButaMuHoB A, Du E). ABuTamMnHO3HI,

THUMEPBUTAMUHO3BI ¥ THITOBUTAMUHO3BI, UX TPO(PHUIAKTHKA. 6

3. T'opmonsl. [ToHsATHE 0 TOPMOHAX KaK OMOJIOIMYECKH aKTUBHBIX BEIIECTBAX, BHIIOIHSIONINX YHIOKPUHHYIO PETYIISIHIO

KHU3HECSITeIHbHOCTH OpraHu3MoB. Kiaccudukays ropMOHOB: CTEPOUABI, TPOU3BOIHBIE AMHHOKHCIIOT, TOJIMICTITUAHBIC U

6enkoBbIe TOpMOHBL. OTIeNbHBIC IPEACTABUTEIH: ICTPAANOI, TECTOCTEPOH, HHCYJIHH, aIpCHAJINH.

4. JlexapctBa. IlonsTHE 0 TEKapCTBaX KaK XUMHOTEPANIeBTHUYECKIX Npenaparax. KpaTkue ucTopudeckne CBeICHHS O

BO3HMKHOBEHHMHU M PA3BUTHU XUMHUOTEpaNuu. ['pynisl jekapcTs: Cyab(amMu/is! (CTPENTOLH ), aHTHOMOTHKH (TICHUIIMIIIMH),

AQHTUIMPETHKH (aCIUPHH), aHAIBI'€TUKH (aHAJIBTUH). MeXaHn3M JIeHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX MPEIapaToB, CTPOCHUE

MOJIEKYJI, IPOTHO3UPOBAHKNE CBOMCTB Ha OCHOBE aHAJIM3a XUMHUYECKOTO CTPOCHHUS. AHTHOMOTHKH, UX KJIACCU(HUKALUS 10

CTPOCHHIO, TUILY M CIIEKTpY AeicTBuUs. be3omnacHble criocoObl NPUMEHEHUS], JIEKapCTBEHHbIE (POPMBI.

B ToM unciie, MPAKTHYECKHUX 3aHATHIA M JIAG0PaTOPHBIX padoT 2

[Ipaktrueckoe 3ansTue: «OOHapy)XeHHE BUTAMHHA A B 1oJicoiHeYHOM Macie. OOHapyxeHue BuramuHa C B sI0JI04HOM COKe. 5

Onpenenenne ButaMuia DB ppIObeM KHUpe WM KYPUHOM KEITKE)»

CamocrosiTe1bHasi padoTa 00y4al0IIHXCH -
Pazgen 2. OO0mas u HeopraHu4eckasi XUMHus 90
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Tema 2.1.
Xumus — HAyKa 0
BellecTBax

ConepxaHue y4eGHOTr0 MaTepHuajia

1. CocraB BemecTBa. XUMHUECKHE 37eMEHTHI. CIIOCOOBI CYIIECTBOBAHUS XMMUYECKHIX JIEMEHTOB: aTOMBI, TIPOCTHIC U CIIOKHBIC

BellecTBa. BeliecTBa MOCTOSHHOTO U EPEMEHHOTO COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BeleCTB. BerecTBa MoKy IApHOTO U
HEMOJIEKYJIIPHOTo cTpoeHus. CriocoObl 0TOOpaKEHUsI MOJIEKYJI: MOJICKYJISIPHBIE ¥ CTPYKTYpHBIE (DOPMYJIBI; IIAPOCTEPIKHEBBIE U

MmacuitaOHble mpoctpaHcTBeHHble (CTioapTa — bpurne6a) Moenu MosIeKkyi.

2. I/I3MepeHHe BellecTBa. Macca aToMOB U MOJICKYIJI. ATtomHas CAWHHIIA MaCCHhI. OTHOCHUTENbHBIC aTOMHAS U MOJICKYJIApHas
Macchl. KoanuecTBo BCIICCTBA U CAMHHUIBI €0 UBMEPCHUA MOJIb, MMOJIb, KMOJIb. Yucno ABoraszo. MOHHpHaH Macca.

3. ArperaTHbIe COCTOSIHUSI BeIllecTBa. TBepaoe (KpUCTALINYECKOE 1 aMOp(HOE), )KUJIKOE U ra3000pa3Hoe arperaTHble COCTOSHUS
BEIIECTBA. 3aKOH ABOTAJIPO U €ro CIeACTBUS. MOJSIpHBIN 00beM BelecTB B ra3000pa3HOM coCTOSIHUU. OObeTMHEHHBIN ra30BbIi
3aKOH U ypaBHeHue MeneneeBa — KnanelipoHa.

4. Cmecu BCIICCTB. Pazmmansa MCKAY CMCCSAMU U XUMHUYCCKUMU COCANHCHUSIMU. MaccoBasi 1 00beMHas J0JIM KOMITIOHCHTOB CMCCH.

B ToM 4uciie, IPAKTHYECKUX 3aHATHI U JIA00PATOPHBIX padoT

HpaKTI/I‘ICCKOC 3aHaTue: «M3roroBaeHune MOI[eHeﬁ MOJICKYJI HECKOTOPBIX OPTAaHUYCCKUX U HCOPTAaHUYCCKUX BCIICCTB»

CamocrosiTeJibHasi padoTa 00y4arouuxcs

0K 2,5,7,9

Tema 2.2.
Crpoenne atoma

Coaep:xanue yue0HOro MaTepuaja

1. AToM — ciokHas qacTtuna. HOKaSaTeJ'IBCTBa CJIOKHOCTH CTPOCHUA aTOMaA: KaTOJAHBIC U PCHTTCHOBCKHC JIY4H, (1)0T03(1)(1)6KT,
PaarO0aKTUBHOCTD, BJICKTPOJIN3.

2. [Tmanerapuas monens atoma J. Pezepdopma. Ctpoerne aroma mo H. Bopy. CoBpeMeHHBIe IpeIcTaBIeHHS O CTPOCHHN aToMa.
KopnyckysasipHO-BOJIHOBOH JTyaln3M 4acTHII MUKPOMHPA.

3. CoctaB aTOMHOTO si/ipa. HYKIOHBI: IPOTOHBI ¥ HEHTPOHBL. MI30TOMBI M HYKIHIBL Y CTOWYUBOCTb SJIED .

4, 3J'I€KTPOHHa$I o6ojouka atomMoB. [TonsTre 00 SHGKTPOHHOP‘I Op6I/ITaJ'II/I 1 3JICKTPOHHOM o0iake. KBanToBbIe uncia: TI'JIaBHOEC,
0p6I/ITaJ'ILHO€ (HO60‘IHO€), MAarasmMTHOC U CIIMHOBOC. Pacnpez[eneHI/Ie SJICKTPOHOB IO S9HEPICTUICCKUM YPOBHAM, NIOAYPOBHAM U
Op6I/ITaJ'I$IM B COOTBETCTBUU C IIPUHIUIIOM HauMEHbBIICH OHEPruun, NPpUHIUIIOM Haynn " NpaBUIOM FyH;[a. 9J'ICKTpOHHLI€
KOH(I)I/IpraL[I/II/I ATOMOB XMMHWUYCCKUX JJICMCHTOB.

5. BaneHTHbBIE BO3MOXKHOCTH aTOMOB XUMUYECKHUX AJIEMEHTOB.

6. DiekTpoHHas Kinaccu(UKAIMs XUMUYECKUX JIEMEHTOB: S-, P-, d-, f-a7emenTsI.

CamocTosiTejibHasi padoTa 00y4arouuxcs

0K 2,5,7,9

Tema 2.3.
Ilepuoanueckuii 3aK0H U
Ilepuoanueckasi cucrema
XMMHYECKHX 3JIeMeHTOB
JA.A. MenaeneeBa

Coaep:xanue yueOHOro MaTepuaja

1. OTKpBITHE IEPHOANIECCKOTO 3aKOHA. [IpeIOChUIKN: HaKOIUIEHHE (DaKTOJIOTHYECKOTO MaTepuraa, paboThl IPEIICCTBCHHUKOB
(W. B. [ebepetinepa, A. D.1llankypTtya, /). A.Hetonenaca, JI.FO.Meiiepa), cwe3n xumukoB B Kapicpya, nuaHocTHEIE KadecTBa /1.
. MenneneeBa. Otkpeitue J1. . MenaeneesbiM [lepuouieckoro 3aKoHa.

2. Tlepuonuueckuii 3aKoH U cTpoeHue aroma. M3otomnbl. COBpeMEHHOE MOHATHE XUMHYECKOT0 31eMeHTa. 3aKOHOMEPHOCTH .
Mo3smu. CoBpemenHast hopmynupoBka [leproandaeckoro 3akona. Ilepuomaeckas cucteMa u crpoeHne aroma. OU3NIecKHii CMBICT
MOPSIIKOBOTO HOMEpA JIEMEHTOB, HOMEPOB TPYIIIBI U Ieproa. [leproanyeckoe H3MEHEHHE CBOMCTB 3JIEMEHTOB: pajilyca aToMa;
SHEPTUH HOHHU3AINN; JIEKTPOOTPUIIATEIBHOCTH. [IpHUNHBI I3MEHEHUS METAIITMYECKIX 1 HEMETAJUTMIECKUX CBOMCTB 3JIEMEHTOB B
rpyImnax ¥ Inepuojiax, B TOM 4yKcie 00JbIINX U cBepXxOoubinnx. 3Hauenue Ilepronnueckoro 3akoHa u [lepuoandeckoii cucreMsl
xuMuueckux eMenToB [I. V. Menzeneesa [uist pa3BUTHSI HAYKHM M IOHUMaHMsI XUMHYECKOH KapTHHBI MHPA.

CamocrosiTe1bHasi padoTa 00y4alOIIHXCH

OK 2,5,7,9

Tema 2.4.
CTpoenne BeuecTBa

Coaep:xanue yueOHOro MaTepuasa

1. Tousarre 0 XUMHUYECKOH CBA3U. THUIIbI XUMUUYCCKHX CBSI3CH: KOBAJICHTHAs, MOHHAs, MCTAJUIMYCCKAs U BOJOPOJHAsA.

2. KoBaneHTHast XUMUYECKasI CBSI3b. I[Ba MEXaHHU3Ma 06pa30BaHI/I${ JTOH CBSA3U: OOMEHHBIN 1 ﬂOHOpHO-aKHCHTOpHHﬁ. OcHOBHbBIE
MapaMeTpbl OTOI'O TUIIA CBA3U: JJIMHA, TPOYHOCTb, YT'OJI CBS3U WJIN BaJICHTHBIN yroJ. OCHOBHEIE CBOICTBAa KOBAJICHTHOM CBSI3U:

0K 2,5,7,9
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HACBIIIEHHOCTD, MOJIIPU3YEMOCTb U IMIPOYHOCTh. DIEKTPOOTPUIIATENILHOCT M KIACCH (UKL KOBAIEHTHBIX CBS3EH MO 3TOMY
NPU3HAKY: MOJISIPHAsE ¥ HETIOJIsIpHAs KOBAJICHTHBIE CBsI3H. [10JIIpHOCTD CBSI3U U TOJIIPHOCTH MOJIEKYJIbl. Crioco0 rmepekphIBaHus
JJIEKTPOHHBIX OpOUTaNeil 1 KiaccuuKanus KOBAJICHTHBIX CBSI3€H 110 9TOMY IPHU3HAKY: CT- U M-CBsA3U. KpaTHOCTH KOBaJEHTHBIX
CBsi3el U Kilaccu(UKaIys UX 110 TOMY IIPU3HAKY: OJJMHApHbBIE, ABOMHBIC, TPOWHBIE, IOy TOPHBIE. THIBI KPHCTAIUINIECKIX
PELIETOK y BEIIECTB C ITUM THIIOM CBSA3M: aTOMHBIC U MOJIEKYJIsipHble. PU3nUeckrue CBONCTBA BEIIECTB C STUMHU KpH-
CTAJUIMYECKUMU pEIIETKaMH.

3. MonHas xumuueckas cBsi3b. KpaitHuil cirydail KOBaJIeHTHOH NOJISPHOM CBsI3K. MexaHnu3M 00pa3oBaHusi HOHHOM cBsi3u. MoHHbIe
KPUCTAJUIMYECKHUE PEIIETKH U CBOMCTBA BELIECTB C TAKMMHM KPUCTAJLIIAMMU.

4. Metannnyeckass XUMHUecKas ¢Bsi3b. OCOOBIM TUII XUMUYECKOU CBs3H, CyH.[eCTByIOH.II/Iﬁ B MeTajuIax M civiaBax. Ee ormmuams u
CXOJCTBO C KOBAJICHTHOM ¥ MOHHOH CBs3sIMH. CBOMCTBA METAIIMYSCKOM CBI3HM. MeTalIndecKue KPUCTAIINYCCKUEC PCIICTKU U
CBOICTBa BCHICCTB C TAKUMHU KPUCTAJJIAMHU.

5. BOI[OpOI[Haﬂ XHMUYECKas CBsI3b. MeXaHu3M O6paSOBaHI/IH Takoi cBs3u. Ee KHaCCH(bHKaI.[HHZ MCIKMOJICKYJISIpHAA U
BHYTPUMOIJICKYJIApHASA BOAOPOAHBIC CBA3U. MOHCKyHHpHBIe KPUCTAINIMYCCKUC PCUICTKU JJId 9TOT'O TUIIA CBA3H. du3nueckue
CBOICTBa BCHICCTB C BOZ[OpO,Z[HOP‘I CB3b10. bromorndeckas POJIb BOOJOPOAHBIX CBsI3CH B OpraHu3alu CTPYKTYp 6I/IOHOJ'II/IMep0B.

6. Enunast mpupo/ia XMMHYECKHX CBS3€H: HAMUNE PA3INIHBIX THUIIOB CBS3€H B OJHOM BEILIECTBE, IEPEXO OJTHOTO THIIA CBA3H B
JIpYrOH U T. II.

7.KomrurekcoobpazoBanue. [IoHATHE 0 KOMIUIEKCHBIX COCMHEHNAX. KOOpANHAIIMOHHOE YHCII0 KOMIUIEKCOO0pa30BaTeIsl.
BHyTpenHsisi u BHenHsis cepa koMiuiekcoB. HoMeHKIIaTypa KOMILIEKCHBIX coeinHeHu. X 3HaueHue.

B ToM yuciie, NPAKTHYECKUX 3aHATHI U J1IAa00PATOPHBIX padoT

[paktrueckoe 3ansitue | «KayecTBeHHbIE peakliny Ha HOHBI Fe2+ u Fe3+y

CamocrosiTe1bHasi padoTa 00y4alouuxcs

Tema 2.5.
IHonumepsl

Copep:xaHue yueOHOr0 MaTepHaJia

1. Heopraaudeckue noiauMepsl. [Tomumepsr — MpoCThIe BEIMECTBa ¢ aTOMHOM KPUCTAIUINYECKOI PeIeTKOMN: allJIOTPOITHbIE
BUJIOM3MEHEHUs yriepoJa (anmas, rpaduT, kapouH, QysuiepeH, B3auMOCBsI3b THOpUAM3aK OpOrTaNeil y aTOMOB YIiieposa ¢
MPOCTPAHCTBEHHBIM CTPOCHUEM QJUIOTPOITHBIX MOM(UKAIMI); CEJICH U TeJUTyp LENOo4Ye4HOro cTpoeHust. [lonnmepsl — CII0KHbIE
BEIIIECTBA C aTOMHOHN KPHUCTAUTMYECKOHN PEIIeTKOM: KBapIl, KpeMHE3eM (IMOKCHIHBIE COSTUHEHNS KPEMHUS ), KOPYH/ (OKCH]
AITFOMUHUS) U ATFOMOCUITKATHI (TIOJIEBBIE MIMATHI, CII0JA, KAOJWH). MUHEpaibl U ropHbie moposl. Cepa miacTudecKasl.
MunepasibHOE BOJIOKHO — acOecT. 3HaueHne HEOPTraHWIECKUX MPHPOTHBIX MTOJUMEPOB B (HOPMUPOBAHUHN OTHOM 13
reoJIOTHYECKUX 0005109eK 3eMi — JUTOC(EpBI.

OK 1- 0K 2,5,7,9,

2. OpraHquCKHe TMOJIUMEPHI. Croco0OsI uX MOJyYCHU: pCaKIU NOJUMECpU3alU1 U p€aKuU NMOJIUKOHACHCAIIUU. CprKTypI)I
IMOJIMMEPOB: HHHCﬁHbIC, PAa3BETBJICHHBIC U MPOCTPAHCTBCHHBIC. CprKTprIpOBaHI/IG MOJIMMEPOB: BYJIKAHU3alUA Kay1yKOB,
Hy6J'I€HI/I€ 6€J'[KOB, OTBCPIKACHUC MMOJMKOHACHCAIMOHHBIX MOJIMMEPOB.

3. Kiraccngukanust noJauMepoB N0 pa3inyHbIM TPHU3HAKAM.

B TOoM unciIe, IPAKTHYECKHUX 3aHATHIA M JIAG0PaTOPHBIX padoT

CamocrosiTesbHasi padoTa o0y4aroImuxcs

Tema 2.6.
JucnepcHble cMCTEMbI

Coaep:xanue yueOHOro MaTepuaja

1. ITouamue o Ooucnepcuvix cucmemax. Knaccupurayus OucnepcHolx cucmem 6 3a8UCUMOCU OM AZPe2amHO20 COCMOSHUS
OUCNEPCUOHHOLL Ccpedbl U OUCNEePCHOU (a3wl, a makoce no pasmepy ux uacmuy. Ipybooucnepcuvie cucmemvl: SMYIbCUu U
cycnensuu. ToHKOOUCHEpCHble cucmembl. KOLIOUOHble (307U U 2enu) U UCMUHHbIE (MOLEKVIAPHble, MONEKVIAPHO-UOHHbIE U
uonnvie). dgpgpexm Tunoansn. Koazynayus 8 koanououvix pacmeopax. Cunepesuc 6 2eJisix.

2.3nauenue oucnepcHvIx cucmem 6 HcUBOUl U HEMHCUBOI NPUPOOe U RPAKMUUECKOU HCUHU UeN08eKA. DMYTbCUL U CYCHEeH3UU 8
cmpoumenbcmee, NUWesoll U MeOUYUHCKOU NpOMbIUIeHHOCU, KocmemuKe. buonozuueckue, meouyunckue u mexmonocuieckue

OK 10K 25,79,
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302U, 3nauenue eenetl 8 opeanuzayuu sHcugou mamepuu. buonoeuueckue, nuujesvie, meduyurckue, kocmemudeckue 2enu. Cunepesuc
Kax ¢axmop, onpeoensiowutl Cpox 200HOCmu npooyKkyuu Ha ocrose 2eneti. Ceepmuleanue Kposu KAk OUONO2ULECKULl CUHEPE3UC,
e20 3HaueHue.

CamocrosiTe1bHasi padoTa 00y4aloIIHXCH

Tema 2.7. Copep:xanue yueOHOr0 MaTepHaJia OK 1,
XumMnueckue peakiuu 1.Knaccugpukayus xumuueckux peaxkuyuili 6 Op2AHUYECKOU U HeopeaHuueckou xumuu. [loHsmue 0 XUuMUueckou peaxyull. 0K 2,5,7,9,

Peaxyuu, uoywue Oe3 uzmenenus KauecCmeeHHO20 COCMABA Gewecms: alI0OMponuzayus u usomepuzayus. Peaxyuu, uoywue c

U3MeHeHUueM COCmasa Gewecms: no YUCiy u Xapakmepy peasupyloujux u oopasyiowuxcsa eeuwjecms (pasiodtcenus, coeOuHeHus,

3amewenus, ooMena); no usMeHeHuio cmenenel OKUCIeHUs 2NeMEHMO08 (OKUCIUMENTbHO-60CCTNAHOBUMENbHbLE U HEeOKUCTUMENbHO-

80CCMAHOBUMENbHBIE PeaKyull), N0 meniogomy 3¢gexmy (3Kk30- u sH0OmepmuiecKue), no gaze (2omo- u cemepocentvie); NO Ha-

npasnenuio (obpamumvle u Heobpamumbvle); NO UCHOIL30GAHUIO KAMANU3AMOPA (Kamanumuyeckue u HeKamaiumuieckue), no

Mexanusmy (paoukaivHvle, MOJIEKYIAPHbIE U UOHHDLE).

2.Beposamnocms npomekanua Xumuueckux peakuyuii. Buympenwnsa suepeus, sumanvnus. Tennogoii sghgpexm xumuueckux

peaxyuii. Tepmoxumuyeckue ypasrenus. Cmanoapmuas SHmanbnus peakyuti u oopasosanus sewgecms. 3axon . U. Tecca u e2o

cedcmeust. Hmponus.

3. Ckopocmb xumuueckux peakyuii. Ilonamue o ckopocmu peaxyuii. CKopocmb 20MO- U 2emepo2eHHOU peaxyuu. nepaus

aKmueayuu.

4. dakTopbl, BIUSIONNE HA CKOPOCTh XUMHIecKoH peakunu. [Ipupona pearnpyronux Bemects. Temmneparypa (3akoH Bant —

T'odda). Konmentpamus. KaranuzaTopsl 1 KaTtajau3: TOMO- U T€TEPOTEHHBIN, X MeXaHU3Mbl. DepMEHTHI, X CPaBHEHUE C

HEOPraHMYeCKHMH KaTaJlu3aTopaMu. 3aBUCHMOCTh CKOPOCTH PeaKIMil OT MOBEPXHOCTH COITPUKOCHOBEHHUS pearipyroinxX BelecTB.

5.06pamumocmov xumuueckux peaxuyuii. Xumuueckoe pasnogecue. Ilonsmue o xumuyeckom paenosecuu. Pasnogectwvie

Konyenmpayuu. JuHamMuuHoCcms XuMUuecko2o pasHosecus. Daxmopvl, 6IUAIOWUE HA CMeWjeHue PAGHOBECUs: KOHYEHMPAayus,

odasnenue, memnepamypa (npunyun Jle lllamenve).

B ToM umciie, NPaKTHYECKHUX 3aHITHIL M J1a00PaTOPHBIX padoT

IIpaxkTnyeckoe 3anstue: «IlomydeHne Kucaopoaa pa3nokeHHeM MEPOKCHIa BOJOPOA U (MIIN) MepMaHTaHaTa KaJlus»

IIpaxTrdeckoe 3ansTue: «Peakiuy, uaymnue ¢ 00pa3oBaHUEM OCajKa, Ta3a WM BOJBI IS OPraHMYECKUX M HEOPTaHUIECKUX

KHCIIOT»

CamocTosiTe1bHasi padoTa 00y4yalouuxcs
Tema 2.8. Coaep:xanue yuedOHOro MaTepuaja OK 1
PacrBopsI 1. ITonsTre o pacTBopax. PU3NKO-XUMHUYECKAs! TPUPOIa PACTBOPEHHS U PaCTBOPOB. B3anmoseiicTBie pacTBOPUTENS U 0K 2,5,7,9,

PaCTBOPCHHOI'O BELICCTBA. PaCTBOpI/IMOCTL BCHICCTB. Croco0sl BBIPpA’KCHUA KOHLICHTPALIMU PACTBOPOB: MaCcCOBas N0OJIA
PaCTBOPCHHOI'O0 BEHICCTBA (HpOHeHTHaH), MOJIApHasd.

2. TGOpI/Iﬂ BHCKTpOJIHTI/I‘IGCKOﬁ JHUCCOIUAIINH. Mexanusm Aucconyanyu BeUeCTB € pa3jiIMYHbIMA TUIIAMU XUMHWYCCKUX CBsI3CH.
BKHaIL PYCCKUX YUYCHBIX B PA3BUTHE HpeﬂCTaBJ’ICHI/Iﬁ 00 BHCKTPOHHTH‘IGCKOﬁ Jucconualmu. OCHOBHEIE ITOJI0KCHHUS TCOPUU
SHGKTpOHHTquCKOﬁ JHUCCOIMalINH. CrereHn SHGKTPOHI/ITI/IQCCKOﬁ JUCCoMalu U (I)aKTOpLI ee 3aBucuMocTH. CHIIbHBIE U cpeanue
QJICKTPOJIMTHI.

3. Muccoumanus Bosl. BomopoaHblii mokasatens. Cpeia BOJHBIX PACTBOPOB JICKTPOIUTOB. Peakiny 0OMeHa B BOJIHBIX
pacTBOpax IEKTPOJIUTOB.

4, FI/IHPOJ’II/B Kak OOMEHHBIHI mnmpouecc. HeO6paTHMLIﬁ TUAPOJIN3 OPIraHUYCCKUX U HCOPTaHNYCCKUX COGL[I/IHGHI/Iﬁ U €TI0 3HA4YCHUC B
HpaKTH‘iCCKOﬁ JCATCIBHOCTH YCJIOBCKA.

5. O6patumeriii ruaposns cosield. CtyneHdyaTsiid Tuaponn3. [IpakTnyeckoe MPUMEHEHNE THIPOIIN3a.

6. I'mapon3 OpraHMYeCKUX BEIIecTB (OCIKOB, JKUPOB, YIIICBOIOB, OIMHYKICOTHI0B, AT®) 1 ero 6MOJIOrHuecKoe u
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npakTHdeckoe 3HaueHne. OMpuIeHNE XUPOB. Peakiys sTepuduraum.

B ToM umciie, MPaKTHYeCKHX 3aHSITHH M J1a00pPaTOPHBIX padoT

[Tpaktrueckoe 3ansTue: «IIpUroTOBIEHHE PAaCTBOPOB PA3INIHBIX BUI0B KOHIICHTPALIUI

CamocTosiTeJibHasi padoTa 00y4aroIuXCcs

Tema 2.9.
OKHCIANTENBHO-
BOCCTAHOBHMTEJIbHBIE
peakiuu.
DJIeKTPOXUMHUYECKH e
MpoLecchl

ConepxaHue y4eGHOro MaTepHuajia

1.0xucnuTensHO-BOCCTAHOBUTEbHBIE peakiin. CTerneHs okucienus. Boccranopurenn u okucnutenu. OKACICHUE H
BOCCTaHOBJICHHE. BaykHelI1e OKUCIUTEIN U BOCCTAHOBUTENU. BoccTaHOBUTENbHBIE CBOMCTBA METAJIIOB — MPOCTHIX BEIIECTB.
OKHCIUTENbHbIE U BOCCTAHOBUTEIBHBIE CBOMCTBAa HEMETAIJIOB — MPOCTHIX BellecTB. BoccTaHOBUTENbHBIE CBOMCTBA BEIIECTB,
00pa3oBaHHBIX 2JIEMEHTAMHU B HU3IIEH (OTpULIATENHHOMN) cTeNeHU OKucIeHusl. OKUCIUTEIbHBIE CBOMCTBA BELIECTB, 00Pa30BaHHBIX
9JIEMEHTaMU B BBICIIEH (ITOJIOKUTETBHON) CTETIEHH OKUCIEeHUA. OKUCIUTENbHbIC U BOCCTAHOBUTENILHBIE CBOWCTBA BEIIECTB,
00pa30BaHHBIX DJIEMEHTAMH B IPOMEKYTOUYHBIX CTETICHIX OKUCIICHHUS.

2. Knaccugukanusi OKMCIUTETbHO-BOCCTAHOBUTENILHBIX peaklnil. Peakiiuy Me:kaTOMHOTO ¥ MEKMOJIEKYJISIPHOTO OKHCIICHUSI-
BOCCTaHOBJICHHs. Peakiyn BHYyTPUMOJICKYJISIPHOTO OKHCIICHUS-BOCCTAHOBIICHUS. Peakiny caMOOKHCIICHUS-CAMOBOCCTAHOBIICHHS
(IUCTIPOTIOPIIMOHNPOBAHIIS).

3. MGTOI[BI COCTAaBJICHHUA ypaBHeHI/Iﬁ OKHUCJIUTECIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ. Meton JJICKTPOHHOI'O Oamanca. Biusinue
Cpeabl HA TPOTCKAHUC OKUCINUTCIbHO-BOCCTAHOBUTCIIbHBIX TPOLCCCOB.

4. XyMHu4yecKre UCTOYHUKH TOKa. 9J'IeKTpOI[HBI€ IIOTCHIHAJIBI. Pﬂ,[[ CTAaHAAPTHBIX 3JICKTPOAHBIX NOTCHIHUAJIOB
(3HeKTpOXI/IMI/I‘I€CKI/Iﬁ pan HaHpH)KeHI/Iﬁ MeTaJ’IJ’IOB). ["ampBaHMYECKHE 2IIEMEHTHI U MMPUHOUIIBI UX pa6OTLI. CocraBiieHue
TaJIbBAHUYECCKHX 3JICMCHTOB. O6paSOBaHI/I€ TaJIbBAaHUYCCKUX Iap MpU XUMHUYCCKUX IMPOoLecCax. l'aapBannMueckue DJICMCHTBI, IIpU-
MCHSICMBIC B JKMU3HU: CBUHIIOBAS AKKYMYJISITOPHAS 6aTape$[, HHKCJIb-KaJIMHUCBBIC 6aTapeH, TOIVIMBHBIC DJICMCHTBI.

5. DyleKTpon3 pacIuiaBoB M BOJHBIX PACTBOPOB JIEKTPOJIUTOB. IIporiecchl, Mpoucxoas e Ha KaTo/ie U aHojie. Y paBHEHHS
IEKTPOXUMHUUECKUX MPOIECCOB. DIEKTPOIH3 BOAHBIX PACTBOPOB C MHEPTHBIMH 3JIEKTPOJAMH. DIEKTPOJIN3 BOJHBIX PACTBOPOB C
PacTBOPUMBIMH 3JE€KTpoaMH. IIpakTHueckoe NpUMEHEHHE IEKTPOIIH3a.

B ToM yuciie, NPAKTHYECKUX 3aHATHI U JIA00PATOPHBIX padoT

HpaKTI/I'-IeCKOC 3aHsTHe: «B3auMoelicTBre METAJIOB C HEMCTAJIJIaMH, a TAKXKE C paCTBOpaMHn coje u pacTBOpaMu KHUCJIOT»

CamocrosiTe1bHasi padoTa 00y4alouuxcs

0K 2,5,7,9

Tema 2.10.
Knaccudukauus Bemecrs.
IIpocThie BemecTBa

Copep:xaHue yueOHOr0 MaTepHaJia

1. Knmaccuduxanus HeopraHmueckux BemiecTs. [IpocTeie u crnoxHble BemecTBa. OKCHIB, X Kiaccuukanus. [ uapokcuabt
(ocHOBaHUS, KUCIOPOACOepKAIINE KUCIOThI, aM(OoTepHbIe TUAPOKCHIBI). KucioTsl, nx kinaccudukaims. OCHOBaHUS, UX
knaccrugukarnus. Com cpeiHne, KUCIIbIe, OCHOBHBIE i KOMIUICKCHBIE.

2. Metamsl. [Too)xeHHe METAIIOB B IIEPHOANYCCKON CUCTEME U OCOOCHHOCTH CTPOCHHSI UX aTOMOB. IIpocThie BerecTBa —
METAJIBL: CTPOCHUE KPUCTAIUIOB U METAJUTMIECKast XUMHUYECKast CBs3b. OOmme Gu3ndeckre CBOHCTBA METAIIIOB U MX
BOCCTAaHOBHUTEIIFHBIC CBOMCTBA: B3aUMOJICHCTBHE C HEMeTaIaMu (KUCIIOPOIOM, TaIOTeHAMH, CEPO, a30TOM, BOJIOPOIOM), BOJIOH,
KHCJIOTAMH, PACTBOPaMH COJICH, OPraHUYECKUMH BEIIECTBAMU (CITUPTAMU, TaJOTCHAIKaHAMH, (PEHOJIOM, KUCIIOTAMH ), IEI0YaMH.
OKcuJibl ¥ THIPOKCHJIBI METANIOB. 3aBUCUMOCTb CBOMCTB ATUX COCIUHEHHUH OT CTENEHEH OKUCIEHUSI METAJIOB. 3HaYeHUE
METAJIJIOB B PUPOJIE U HKUZHU OPTaHU3MOB.

3. Koppo3sus metamios. [Toustie koppo3un. XuMUYECKast KOPPO3ust. DIEKTPOXUMHUUecKas Kopposusi. CriocoObl 3alUThl METAILIOB
OT KOPPO3HH.

4. OOmue crocoObl MoJTy4eHHs: MeTaJuIoB. MeTasuisl B mpupoje. MeTauryprust ¥ ee BUIbl: IUPO-, THAPO- U 3JICKTPOMETAILTYPTHUSL.
DNeKTpOoIu3 pacIyiaBOB U paCTBOPOB COSAUHEHHUH METAJJIOB U €0 MPAKTUYECKOE 3HAYCHHUE.

5.Hememannwl. Ilonoowcenue nememannog 6 Ilepuoouueckoti — cucmeme,  0COOEHHOCMU — CMPOCHUS — UX — AMOMOB.

9ﬂe1<mp00mpuz4ameﬂbyocmb.

0K 2,5,7,9,
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6. baropoaHpIe ra3pl. DIEKTPOHHOE CTPOCHHUE aTOMOB OJIAaTOPOIHBIX Ta30B M OCOOCHHOCTH X XUMHUUECKUX U (PU3MUECKUX
CBONCTB.

7. Hemeramisl — IIPOCTHIC BCUICCTBA. Hx atomHOE 1 MOJICKYJIAPHOC CTPOCHUE UX. AJ'IJ'IOTpOHI/IH. XUMHUYECKHEe CBOMCTBA
HeMmeTau10B. OKUCIUTEIbHbIE CBOMCTBA: B3aUMOJICHCTBHE C METa/u1aMH, BOAOPOAOM, MCHEC BJICKTPOOTPULATCIIbHBIMU
HEMCTaJlJlaMH, HCKOTOPBIMU CJIOKHBIMU BCIICCTBAMMU. BoccTanoBuTenbHbIC CBOMCTBA HEMETAIOB B peakuusax ¢ (bTOpOM,
KHUCJIOpOAOM, CJIOKKHBIMU BCUICCTBAMUN — OKHUCIIUTCIISIMU (a3OTHOﬁ n CepHOﬁ KHUCJIOTaMH U ,Hp)

CamocrosiTe1bHasi padoTa 00y4aloIIHXCs

Tema 2.11.
OCHOBHBIE KJIACCHI
HEOPTaHHYEeCKHX U
OpPraHHYecKuX
coeIMHEeHU

Coaep:xanue yueOHOro MaTepuasa

1. Booopoonvie coedunenus nememannog. Ilonyuenue ammuara u Xaopo8ooopooa CunHme3om u KoceeHno. Qusuueckue c6oucmaa.
OmHuouwenue K 600e. KUCIOMHO-OCHOBHbIE CEOLICEA.

2.0kcuovt u anzuopuovt Kapoomoswvix Kuciom. Heconeobpazyiowue u coneobpasyrowue oxcuovl. Kucromuwvle oxcuowvi, ux
ceoticmea. OCHOBHbIe OKCUObL, UX ceoticmed. Am@omeprvle OKCUObL, UX CEOUCMBA. 3a8UCUMOCIIb CBOUCME OKCUOO8 MEMALL08 O
cmeneHu okucieHus:. AHeudpuovl KapOOHOBbIX KUCIOM KAK AHANIO2U KUCTIOMHBIX OKCUO08.

3.Kucnomut opeanuueckue u neopzanuueckue. Kuciomol 6 ceeme meopuu dnekmpoaumuyeckoli ouccoyuayuu. Kuciomer 6 ceéeme
npomoaumuyeckou meopuu. Kuaccupurxayus opeanuueckux u Heopeanuueckux kuciom. OOwue ceouUcmea  KUCIOM:
83aumooelicmeue Op2anU4ecKux U HeOPSAHUYeCKUX KUCIOm C MEemaiiamu, OCHOGHLIMU U aAMQOMEPHbLIMU OKCUOamMu U
2UOPOKCUOAMU, COMAMU, 0OPA3068aAHUE CLOACHBIX IPupos. Ocobennocmu c6OUCME KOHYEHMPUPOBAHHOU CEPHOU U A30MHOU KUCION.

4.0cnosanusn opcanuvecKue u Heopzanuueckue. Ocnosanus 6 ceeme meopuu 3]l€Kmp0ﬂMmu1{€CK0ﬁ 0uccouuauuu. Ocnosanusi 6
ceeme npomwzumuwec;coit meopuu. Kﬂaccud)ukauuﬂ Op2aHu4yecKux u Heopeanuyeckux ocnosanull. Xumuueckue ceotcmeda W@ﬂO'{eﬁ
u Hepacmeopumbvblx ocnosanutl. Ceoticmea 6€CKuCﬂ0p00Hblx OCHOBAHUIL: AMMUAKA U AMUHOS8. B3aummnoe 6iusiHue amomos 6
MOJeKyie AHUuIUuna.

5. Ampomepnoie opzanuueckue u Heopeanuueckue coeOUHenus. Ampomepnvle 0CHOBANUsL 6 C8eme NPOMOIUMUUECKOU MeOPUL.
Ampomeprocmo 0kcud08 1 2UOPOKCUA08 NEPEXOOHBIX MEMAI08. 63AUMOOCUCMBUEe C KUCIOMAMU U Wel0YaMiL.

6.Conu. Knaccuguxayus u xumuueckue ceoticmea conei. OcobeHnoCmu C80UCME CONel OP2AHUYECKUX U HeOPSAHUYECKUX KUCTION.

7.I'enemuueckasa ceazvo medxncoy Kiaccamu OpeAHUYECKUX U HEOPZAHUYECKUX coedunenuil. Ilonamue o 2eHemuyeckou cea3u u
2eHemuuecKux paoax 6 HeopeaHuyeckoll u opeanudeckol xumuu. I enemuyeckue psaovl Memaina (Ha npumepe Kaibyus u xcenesa),
Hememania (cepvl U Kpemuus), nepexooHozo dnemenma (yunxa). I'enemuueckue paobi U 2cenemuyecKdas C8A3b 8 OP2AHUUECKOU
xumuu. Eouncmeo mupa sewecms.

B ToM umciie, NPaKTHYeCKHX 3aHITHIH U J1a00pPaTOPHBIX padoT

HpaKTI/I‘ICCKOC 3aHATHC! «HOJ'Iy‘ICHI/Ie aMMHuakKa, €ro CBOICTBa»

CamocrosiTe1bHasi padoTa 00y4al0IIHXCH

OK 10K 25,79,

Tema 2.12.
XuMus 3JIEMEHTOB

Coaep:xanue yueOHOro MaTepuaja

S-Dnemenmol

1. Bogopon. JIBoiicTBEHHOE MOJIOKEHUE BOJIOPOAA B eproguueckoi cucreme. M3oTomnsl Bogopoaa. Tspkenast Boaa.
OkucnuTeNbHbIE U BOCCTAHOBUTENBHBIE CBOMCTBA BOAOPO/Ia, €ro MoIy4YeHue U NpuMeHeHue. Posib Boiopo/ia B :KUBOW U HEKUBOU
IpUpOJIE.

2. BOL[a. Ponb BOJIbI KaK cpezL006pa3y}01uero BCIICCTBA KJIICTKU. DKOJIOrMYECKUE ACIIEKThI BO/JIOIIOJIb30BaHM.

3. DaeMEHTEI IA-rpynm,I. H_[CJ'IO‘-IHLIC MCTaJlJIbI. 061112[5{ XapaKTCpUCTHKaA MICJIOYHbIX MCTAJUIOB HA OCHOBAHUU IMOJIOKCHUSA B
Hepnonnqecxoﬁ CUCTEMC DJICMCHTOB I[ n. MCH[[CJ'IGCB& " CTPOCHUA aTOMOB. HOJ’Iy‘leHI/IC, (1)I/I3I/I‘I€CKI/IG M XUMUYCCKUE CBOMCTBA
ICJIOYHBIX MCTAJIJIOB. Karnonsr ICJIOYHBIX MECTAJIJIOB KaK Ba)KHEHIIIAsh XUMHUYECKast (1)opMa HX CyHICCTBOBaHUs, PCryJIATUBHAsA
POJIb KATHOHOB KaJIWsd U HATPHUA B JKHBOH KIIETKE. HpI/IpOZ[HLIe COCTMHCHUA HATPUA U KaJIWA, UX 3HAYCHUC.

4. Onements! || A-rpynmer. O01as XxapakTepruCcTHKA MET0YHO3EMENbHBIX METAJUIOB M MarHusl HA OCHOBAHWH TIOJIOKEHUS B

0K 2,5,7.9,
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Ilepuonnaeckoii cucteme snementos [1. V. MenneneeBa u ctpoeHns atoMoB. Kanpnuii, ero momydeHue, Gu3NIecKue u
XUMHYECKHe CBOWCTBA. BaxkHelme coeAMHeHNsI Kabliks, UX 3HaUeHHe U npuMeHeHune. Kanenuii B mpupoje, ero Ouojgorudeckast
pOJIb.

p-Onemenmuol
5. AnromMuHMiA. XapaKkTepuCTHKA aIFOMUHUS HA OCHOBaHUH TToyioxeHus B [lepronnueckoii cucreme snementoB J[.J1. Menneneesa
U cTtpoeHus atroma. [lomydenue, pusnyeckue U XMMUUECKHE CBOICTBA aMOMUHNMS. BaxkHeire coeTMHEeHHs aIIOMUHUS, UX
CBONCTBA, 3HaueHUe U npumeHenue. [IpupoaHble cCOeAMHEHNS allOMUHUSL.

6. Yrnepon un xpemuuii. OOmmas xapakTepuCTHKa Ha OCHOBaHMH nX nonokenust B [leproauueckoii cucreme /1. M. Menzneneesa n
cTpoenus aroma. [IpocTeie BemecTsa, 00pa3oBaHHBIC STUMH 31eMeHTaMU. OKCHIIBI M THAPOKCHU/IBI YTIIIepoia U KPEMHHUSL.
Baxnelimue conu yroibHON U KpeMHUEBOU KUCIOT. CUIIMKAaTHAs IPOMBIIIIEHHOCTb.

7. T'ajnoreHsl. O6H.[a$[ XapaKTCPUCTHKA raJIor¢HOB Ha OCHOBAHWUHU UX MOJIOXKCHUA B Hepno;mqecxoﬁ CHUCTEMCE DJICMCHTOB I[ n.
MeHz[eneeBa 1 CTPpOCHUA aTOMOB. Tamorensr — MMPOCTBhIC BCUICCTBA: CTPOCHUEC MOJICKYJI, XUMUYCCKHNC CBOI\/'ICTBa, MOJYUCHHUC U
MNPpUMCHCHHUC. Baxneitmue COCINHCHUA I'aJIOTCHOB, UX CBOﬁCTBa, 3HAa4YCHUC U IPUMCHCHUC. lagorens! B npuponae. buonorumueckas
POJIb IraJIOTCHOB.

8.Xampkorensl. O0mIas XapaKTepUCTHKA XaIbKOT€HOB Ha OCHOBaHMH MX HonokeHus B [lepuoanueckoii cucreme snemenTon J1.1.
MemnneneeBa u CTPOEHUSI aTOMOB. XalIbKOT€HBI — IIPOCTHIE BeniecTBa. Amtorponus. CTpoeHre MOJIEeKyN allIOTPOIHbBIX
Mo uKanuii ¥ ux cBoiictpa. [losydyeHne 1 MpUMEHEHHE KKCIOpo/a U cepbl. XalbKOTeHbI B IPUPO/IE, UX OUOJIOTHYECKAsl POJIb.

9. DnemenTsl VA-rpymnmbl. O01ias XapakTepuCTHKa 3JIEMEHTOB TOH IPYNIBI HA OCHOBAaHUHM X I0JI0KeHHs B [lepuoiueckoii
cucreme 3emenToB J[. 1. MenpaeneeBa u ctpoeHusi aroMoB. CTpOCHHE MOJICKYJIbI a30Ta U aJUTOTPOIHBIX Moauukaiuii Gpocdopa,
nx pusmdeckure u XuMHUIECKHUe CBOMCTBa. BomopoaHeie coennuenus aneMeHToB Y A-rpynmbl. Okcubl azota u hocdopa,
COOTBETCTBYIOIINE UM KHCIIOThL. Cosin 3TUX KKCaI0T. CBOWCTBA KMCIOPOIHBIX COeIMHEHHH a30Ta U (hochopa, NX 3HAUCHHE U
npuMeHenne. A30T u Gochop B mpUpoJie, MX OMOTOTHYECKasl POJIb.

10. DnemenTsl “A-rpymiibsl. O0mas XxapakTepuCcTHKA HIEMEHTOB 3TOM IPYIIIbl HA OCHOBAHUHM MX NosiokeHus B [lepuoandeckoii
cucreme 31emenToB J{. 1. MenpeneeBa u cTpoeHusi aToMOB. YTJiepoJ| 1 ero ajutorpornusi. CBOMCTBa aJUIOTPONHBIX MOAU(UKAINI
yriiepo/ia, X 3Ha4eHue u npuMeHeHne. OKCHIBI M THAPOKCHABI yIJIepoJia U KPEMHUS, NX XUMHYeckue cBoiicTBa. Colln yroJbHOM 1
KPEMHHEBBIX KHCIIOT, UX 3HaUYCHNE U TpuMeHeHue. [Ipupogoo0dpasyiommas poib yriiepo/ia Juist >KUBOM W KPEMHUS U1l HEXKUBOW
TPUPOJIBL.

d-Onemenmut
11. Ocobennoctu cTpoenust atoMmoB d-aementos (LL-YIIB-rpymm). Meap, HHHK, XpOM, jKeJe30, MapraHel| Kak IpoCThie
BEILIECTBA, NX (PU3HYECKUE U XUMUYECKHE CBOMCTBA. Haxosk1eHne 3THX METaUIOB B IPUPOJIE, UX NOIyYSHNE U 3HAYCHHE.
Coenunenust d-37EMEHTOB € Pa3TMYHBIME CTETICHSIMHI OKUCICHHSI. XapaKkTep OKCHIOB M THAPOKCHIOB 3THX DJICMEHTOB B
3aBHCHMOCTH OT CTETIeHH OKHCIICHUS METaJlIa.

10

B ToM umciie, NPAaKTHYeCKHX 3aHITHH U J1a0OPaTOPHBIX padoT

HpaKTH'—IeCKOC 3aHATHE: ((HOJ'IquHI/IC TUJAPOKCHUI0OB AJIFOMUHUA U IMMHKA, UCCIICJOBAHUC UX CBOMCTB»

CamocTosiTe1bHasi padoTa 00y4yalouuxcs

Tema 2.13
XuMHSA B KH3HH 001[eCTBA

Copep:xaHue yueOHOI0 MaTepHaJa

1. Xumust 1 mpou3BOACTBO. XUMHUUYECKAsl POMBINIIICHHOCTh M XUMUYECKHE TeXHOJIOTHH. ChIpbe TSI XUMUIECKON
MIPOMBIIITICHHOCTH. Boia B XUMUYECKOH MPOMBIIIIICHHOCTH. DHEPTHA A1 XUMHUYECKOTO TTPOU3BOJICTBA. HaydHbIC TP UHITHITEI
XAMHYECKOTO TIPONU3BOCTBA. 3aIIUTa OKPY>KAIOIIEeH CpeIbl M OXpaHa Tpyia MPH XUMHIECKOM Ipon3BocTBe. OCHOBHBIC CTaINU
XIMHYECKOT0 Mpon3BoacTBa. CpaBHEHHE MPOM3BOCTBA aMMHAKa M METaHOJA.

2. XuMHS B CEIIBCKOM XO035HCTBE. XMMH3AIUs CEIbCKOT0 X035IHCTBA U €€ HAalpaBiIcHus. PACTeHUS ¥ IOYBA, TOYBCHHBIH
MTOTJIONIAIOIINN KOMIUIEKC. Y TOOpEeHHsI M UX KilacCupuKamusa. XUMAISCKUE CPECTBA 3aIIUThI pacTeHud. OTpUIlaTeIbHBIE
MOCJICICTBYS IPUMCHECHHUS TICCTUIMIOB U 00pb0a ¢ HuMU. XHUMU3AIUs )KHBOTHOBOJICTBA.

OK 1- OK
2,5,6,7,9,
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3. Xumus 1 9KoJI0rHs. XUMUIECKOE 3arpsI3HEeHNE OKpysKaromei cpeapl. Oxpana ruapocdepsl OT XUMHUECKOTO 3arpsI3HEHUSL.
OxpaHa MOYBBI OT XUMHYECKOTO 3arpsisHeHus. OxpaHa aTMOc(epsl OT XUMHYECKOTo 3arpsi3HeHust. Oxpana Gopsl 1 GpayHbI OT
XHUMMYECKOT0 3arpsi3HeHHs. BUOTEeXHOJIOTHsI M T'eHHAas MH)XKEHepusl.

4. Xumus u IMOBCCAHCBHAs XHN3Hb YCJIIOBCKA. ,Z[OMaIlIHHSI anTeka. Moromye U YUCTILINE CpCacCTBa. CpeﬂCTBa 60pL6LI C OBITOBBIMH

HaCCKOMBIMH. Cpe,HCTBa JIMYHOM TUTUEHBI U KOCMETHKH. MapKI/IpOBKI/I YHNaKOBOK TMTUCHUYCCKUX NPOAYKTOB U YMCHUC UX YUTATh.

DKOJIOTHS KUINIIA. XUMHUS U TeHETHKA YeI0BEKa.

5. Xumusa u nuwa. Mapkupoeku ynako8ox nuiyegvix npooykmos u ymenue ux uumams. Heopeanuyeckue eeujecmea 6 nuuyesoti
NPOMBIULIEHHOCIIU.

6. Xumus 6 npogpeccuu «llosap, konoumep»

7. Dxonozus nuujesvix npodykmos. I'MO u numanue uenogexa.

B ToMm 4uciie, IPAKTHYECKUX 3aHATHI U JIA00PATOPHBIX padoT 2

[Ipaktrueckoe 3ansTne: «O3HAKOMIIEHHE C KOJUTEKIMEH yroopenuii. O3HaKoMIIeHHE ¢ 00pa3aMu cpecTB OBITOBOW XUMHHU H 2

JICKAPCTBCHHBIX IIPENApaTOB»

CamocrosiTeJibHasi padora 00y4arouuxcs -
NupnBuayaabHbIii IPOEKT 20
CamocTosiTe1bHAsI yueOHasi padoTa 00y4yaionierocss HaJ KypcoBbIM MPOEKTOM (pPadoToii) - He MPeIyCMOTPEHO YIeOHBIM TUIAHOM -
IIpoMe:KyTOUHAS aTTeCTAINSA 6
Bcero: 184
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3. YCJIOBUSI PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM JUCIATLTAHBI

3.1. Jlas peanu3anuM NPOrpaMMbl y4eOHOH  JMCHMIUIMHBI JOJIKHbI  OBITH
NpeaycMOTPEeHbI cJieAyIolue crielialbHble OMelleHUs:

JlaGoparopuss XWMHH, OCHAIlEHHas OO0OpyIOBaHHEM: pabodyee MECTO MPEnojaBaTeNs u
CTYJIEHTOB, KOMIUIEKT Y4eOHO-METOJAMYECKON JOKYMEHTAllMH; TEXHUYECKUMHU CpEeACTBAMHU
00y4yeHHs: HOYTOYK.

YueOHblii KaOMHET OCHAIleH /Ui O0y4alouMxcs C pa3IuYHbIMU BHUJAMHU OTpaHUYEHUI
30pOBbsl (HApyIICHHUs 3PEHUs, CIyXa, HEPBHO — IICUXWYECKHE HApYIICHUsS, COMAaTHYECKHE
3a00eBaHus).

Jns cnaboBuasnmx oOydarommxcs B y4eOHOH ayIUTOPHH MPEIyCMOTPEHa BO3MOXKHOCTB
IPOCMOTpA YJAJIEHHBIX 00BEKTOB (HallpUMep, TEKCTa Ha JOCKE WM cliaiia Ha dKpaHe).

OOyuenue JMIl ¢ HapyLICHUSIMH CllyXa MNpPEINojaraeT HCIOJb30BaHHE MYJIbTUMEIUHHBIX
CPEICTB U JIPYrMX TEXHUYECKHX CPEACTB MpueMa-liepenaun yueOHoil nHbopMaluu B JOCTYIMHBIX
dopmax.

3.2. UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl

Jnist peanu3anuy mporpaMMbl OMOTMOTEUHBIH (POHT TOTHKEH UMETh MeYaTHBIC U DJICKTPOHHBIE
oOpa3oBaTenbHble W HHPOPMAIIMOHHBIE PECYPChl, PEKOMEHIYeMbIX [UIsl HCIOJb30BaHUSA B
00pa30BaTeNbHOM IpolLIecCe:

3.2.1. IleyaTHble U31aHUA

OcHOBHbIE HCTOYHHKH:

1. Tabpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., Hopodeera H.M. Ilpaktuxym: yueo.
mocoOue ISl CTYI. yupekaeHui cpea. mpod. odpazoanus. — M., 2017.

2. 'abpuensa O.C, JIvicoBa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxkHeHus: yue0. mocodue st
CTYI. YUpexaeHui cpen. mpod. oopasopanus. — M., 2017.

3. I'abpuensu O.C., Octpoymon N.I'. Xumus g npodeccuii u cnenuanbHOCTEN
TEXHUYECKOTO MPOPMIIs: YICOHUK JUTsl CTY. YUpEKIeHu cpel. npod. oopazoBanus. — M.,

W3 natenbekuil neHTp «Akagemus», 2017.

4. Tabpuensan O.C, Ocrpoymos WU.T"., Octpoymosa E.E. u ap. Xumust nist npodeccuit u
CHEIHNAIBHOCTEN eCTECTBEHHO-HAYYHOTO MPOQIIISL: YUSOHHUK A CTY/. YIPEKACHUN cpell. mpod.
obpazoBanusi. — M., 3gatenbckuii neHTp «Akagemusiy», 2017.

3.2.2. DyeKTpoHHbIe M31aHus (3JIEeKTPOHHBIE pecypchl)
1. www.pvg.mk.ru(omummnuana «ITokopu BopoObeBbI TOPBI»).
2. www.hemi.wallst.ru(O6pa3oBaTenbHbII CAUT IS MIKOJIEHUKOB <« XHMUS).
3. www.alhimikov.net(O6pa3oBaTenbHbINH CAWT IS IIKOJILHUKOB).
4. www.chem.msu.su(2iekTpoHHast ONOIMOTEKA IO XUMHN ).
5. www.enauki.ru(uatepHaeT-usnanue s yaurenei «EcTecTBeHHbIC HAYKIY).
6. www.1lseptember.ru(meroanyeckas razera «I[lepBoe CEHTAOP»).
7.www.hvsh.ru(kypaan « XuMus B IIKOJIEY).
8. www.hij.ru(xypHan « XUMUS U )KUZHBY).
9. www. chemistry-chemists. com(anekTpoHHBI KypHaT «XUMUKA 1 XUMUS»
3.2.3. JlonoJiHUTeIbHbIEe HCTOYHUKH (TP HEOOXOAUMOCTH )


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIHUILIAHBI
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Pe3yabTaThbl 00yyeHus

Kpurepuu oueHku

MeToabl OLIEHKH

Iepeyens 3HAHMI, OCBAaUBAEMBIX B PAMKAX TUCHHMIITHHBI
JIM4HOCTHBIE:

- YYBCTBO TOPAOCTH U YBaXCHUSA K HUCTOPHH U JIOCTHIKCHUSIM
OTEUYCCTBCHHON XMMHUYECKON HAyKW; XMMHUYCCKH IPAMOTHOC TOBE/ICHUC B
npo)eCCHOHATBHON JCATENBPHOCTH HW B OBITYy TNpPH OOpamieHUH C
XMMHUYCCKHMH BEIIECTBAMH, MaTEpUAIaMH U TIPOIIECCAMH;

- TOTOBHOCTP K TIPOJIOJDKEHUIO 00pa30BaHUS W MOBHIIICHIS KBAIN(UKAIIH
B m30paHHON TPOPECCHOHANEHOW JEATSIFHOCTH W OOBEKTUBHOE
OCO3HAHHE POJIM XUMUUECKUX KOMIIETCHIIHI B TOM.

MeranpeamMeTHbie:

- HWCIOJNB30BaHUE DPA3JIMYHBIX BHUIIOB ITO3HABATENBHON ICSITENHHOCTH M
OCHOBHBIX  HHTCIUICKTYallbHBIX  omepamuii  (IMOCTAaHOBKH  3aJadvd,
(GhopMynHpOBaHUS TUIOTE3, aHAIKW3a U CHHTE3a, CPaBHCHUs, 000OIICHUS,
CHUCTEMATH3allii, BBISIBICHHS MPUIMHHO-CICICTBCHHBIX CBs3eH, MOMCKa
aHayoroB, (OPMYJIHPOBAHUS BBIBOJOB) [UIS PEHICHHUS MOCTaBJICHHON
3aa4d, NPUMCHCHHE OCHOBHBIX METOJOB IIO3HAHHs (HAOIIOJACHUS,
HAYYHOT'O IKCIIEPUMEHTA) YIS M3YYCHHUS Pa3IUYHBIX CTOPOH XUMHUECKUX
00BEKTOB U MPOIECCOB, ¢ KOTOPHIMH BO3HHKACT HEOOXOIUMOCTh CTall-
KHBaThCS B MPO(eCCHOHATBHOH chepe.

IIpeamerHble:

- c(popMHPOBAHHOCTH TIPEICTABICHUA O MECTe XHUMHH B COBPEMEHHOI
HAyYHOH KapTHHE MHUpa; MOHWMaHUEC pPOJH XUMHHA B (HOPMHUPOBAHUHU
Kpyro3opa W (QYHKIHOHAIEHOW TPAMOTHOCTH 4YeNOBEKAa sl pEIICHUS
MIPAKTUIECKUX 33134,

chopMHpPOBAaHHOCTH COOCTBEHHOU MO3HIIMU 110 OTHOIICHHIO K XUMUYECKON
uH(pOPMAIINH, TOJy4aeMOil U3 Pa3HbIX HCTOYHHUKOB.

-chopmMuposanHoCmy  NPeOCmasienutli. 0 poau  3HAHUL N0  XUMUU 8
npogheccuoHanbHOU 0estmenbHOCU.

Kpumepuu oyenku ycmnozo onpoca:

Ouenka S(otnuHo): CTyIeHT T0IDKEH IITy0OKO U YETKO BIIaJEeTh
y4eOHBIM MaTepHaAJIOM 10 3aJaHHBIM TeMaM. COCTaBHTh 10 U3J1aracMoMy
BOIIPOCY, YETKUI OTBET, OTBETUTH Ha BOIPOCHI.

Ouenka 4(xopouto): CTaBUTCS B TOM CiIydae, €CIM 00YUYarOIUICs TI0JTHO
OCBOMJI y4eOHBIi MaTepua, o GopMe U U3JI0KEHHUsI OTBETa UMEIOT
OTJeNbHBIC HETOYHOCTH, HEKOTOPBIC HEMOYESTHl M 3aMEYaHusl.

Ormenka 3 (ynoBueTBoputensHo): CTaBUTCS €cii, 00yJaromuics
oOHapy>KUBaeT 3HAHWE U IIOHIMAaHUE OCHOBHBIX MOJIOKCHUN YIeOHOTO
MaTepuaia, HO U3JlaraeT ero He MOJHOCTEI0, He MOCTIeIOBATENbEHO, He
OTBEYAET Ha JOMOJHHUTEIHHBIC BOTIPOCHL.

OreHka 2(HEYNOBICTBOPUTENBHO): CTaBUTCS, €CIM OOYJaIOUIHIC HUMEeT
pa3po3HEHHblE OECCHCTEMHBIE 3HAHHUS, HCKaXKaeT CMBICI OCHOBHBIX
MOHATHUI, HEBEpPHO OTBEYAET Ha BOIPOCHI.

Kpumepuu oyenku mecmupoeanus:

OreHka S(OTIMYHO):

100-80% mpaBUIbHBIX OTBETOB

Orenka 4(xopo1o):

79-69%npaBUIbHBIX OTBETOB

Orerka 3 (YIOBICTBOPUTEIBHO):

68-50%mpaBUIBHBIX OTBETOB

OreHka 2(HEYIOBICTBOPUTEIBHO):

MeHee 50 % NnpaBUIBbHBIX OTBETOB

Kpumepuu oyenku sx3amena

Ornenka S(oTanuno0): CTyIeHT A0JDKEH TIyOOKO U Y€TKO BIaIETh
y4eOHBIM MaTEPHAJIOM I10 33JJaHHBIM TeMaM. COCTaBUTh 10 M3JIaraeMOMY
BOTIPOCY, YETKHUH OTBET, OTBETUTH Ha BOMPOCHI.

Ormenka 4(xopomo): CTaBUTCA B TOM CITydae, €ClId 00yJaIoNIHHCs TTOTHO
OCBOMJI Y4eOHBIN MaTepuall, Mo (OpMe U U3IOKESHHS OTBETAa UMEIOT
OTJENbHBIC HETOUHOCTH, HEKOTOPBIE HEJOUETHI M 3aMEYaHusl.

OreHka 3 (yaoBIeTBOpuTenbHO): CTaBUTCS €CITi, 00yJYaroImuics
oOHapy)XMUBaeT 3HaHHE M TOHUMaHHE OCHOBHBIX ITOJIOKEHUH y4eOHOT0o
MaTepuaa, HO U3JaraeT ero He NOJHOCTBIO, HE MOCIIE0BATENBHO, HE
OTBEYAET Ha JONOIHUTENIBHBIE BOIPOCHL.

Ouenka 2(HeyoBaeTBopuTensHo): CraBUTes, eciii 00yJaromuiicss UMeeT

Orenka pe3yibrarta
YCTHOTO OIpOca

OreHka pe3yIbTaToB
TECTUPOBAHUSA

OueHka pe3ynbpTara
9K3aMEHa.
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Pa3spO3HECHHBIC OecCHUCTEeMHBIC 3HaHUA, HCKAXXa€T CMBICII OCHOBHBIX
HOHHTHﬁ, HCBCPHO OTBCYACT HA BOITPOCHI

Ilepeuenb yMeHMii, 0CBAUBAEMBIX B PAMKAX JUCHUIIHHbI
JIMYHOCTHBIE:

- YMEHHME UCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHON XMMHUYECKOH HAyKU U
XHUMHYECKUX TEXHOJIOTUIH TS MOBBILLICHUS COOCTBEHHOT'O
HMHTCJUICKTYaJbHOTO  Pa3BUTHSA B  BBIOpaHHOW  mpodeccHoHATBHON
JEATEIbHOCTH.

MeranpeaMeTHbie:

- HCIIOJIb30BAHME DPA3NUYHBIX MCTOUYHUKOB IUIA MMOJIYYEHUS XUMHYECKOMN
nHpOpPMALUU, YMEHHE OICHHUTH €€ IOCTOBEPHOCTb [UIS JIOCTHKCHUS
XOPOIIUX Pe3yIbTaTOB B PO eCCHOHATBHOM cdepe.

IIpeamerHble:

- BJIaICHUE OCHOBOIOJAraloMMMU XUMUYECKUMH MOHATHUSIMH, TEOPUIMH,
3aKOHAMU M 3aKOHOMEPHOCTSAMM; YBEPEHHOE I0JIb30BAHUE XHMHUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIa/IcHME€ OCHOBHBIMM METOJIaMHU HaYyYHOT'O NIO3HAHUS, UCTIOIb3YEMbBIMU B
XMMUHW: HAOJIOJCHUEM, ONHCAHUEM, HU3MEPEHHEM, SKCICPUMCHTOM;
yMmeHue o0pabarbiBaTh, OOBICHITH PE3yJbTAThl MPOBEAEHHBIX OIMBITOB U
JIeJIaTh BBIBOJIBI, TOTOBHOCTB M CITOCOOHOCTH IPUMEHSTH METOABI IIO3HAHUS
[IpH PELICHUN IPAKTUYECKUX 3a/1a4;

- copMHpOBaHHOCTE YMEHHS JaBaTh KOJIMYCCTBEHHBIC OLCHKH U
MIPOU3BOIUTH PACUETHI IT0 XUMHIECKIM (hOpMYIIaM U YpaBHEHUSM;

- BIIQJICHUC TPaBWIAMH TEXHUKH OC30MACHOCTH TPH HCIOIb30BaHUHI
XHUMHYECKUX BEIIECTB.

Kpumepuu ouyenxu pe3yiomamos npakmuueckoi padoomut

Otrenka 5(0TInM4HO): paboTa BBIMOIHEHA B TOJTHOM 00BEME C
coOJIroIcHUEM TOCIE0BATEIHLHOCTH ACUCTBUM, B OTBETE MIPABHIILHO U
AKKypAaTHO BBIMIOJHCHBI BCE 3AIMCH, B HAJTMYUH aHAJIU3 OIIHOOK.

Orienka 4(xopoiio): CTaBUTCS B TOM ClIydae, €CIId €CTh OT/ACIbHEIC
HETOYHOCTH, HEKOTOPHIC HEAOUYETHI U 3aMedanus (2-3 HETOUHOCTH B
HaJIUYWN).

Ormenka 3 (ynoBuerBoputensHo): CTaBUTCS €CIH, IpaKTHIecKas padora
BEITIOJTHEHA B 00BbeMe 1-2 3amaHuid, OTCYTCTBYIOT apTyYMEHTHI OTBETOB.
OreHka 2(HEYIOBICTBOPUTENBHO): CTaBHUTCS, €CTH 00yJaromIniCs
HCKa)XKaeT CMBICT OCHOBHBIX ITOHITHIH, HEBEPHO OTBEYACT MMUCHMEHHO Ha
BOIIPOCHI.

Kpumepuu oyenxu sxzamena:

Ormenka 5(otanyHo): CTYAEHT H0JIKEH ITTyOOKO U YeTKO BJIAJCTh
y4eOHBIM MaTePUAIOM 110 3aaHHBIM TeMaM. COCTaBHTh 110 H3JIaracMOMY
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOMIPOCHI.

Ormenka 4(xopomo): CTaBUTCA B TOM CITy4ae, €ClId 00yJaroINHCs TOIHO
OCBOMJI Y4eOHBIH MaTepual, o GopMe U H3IT0KEHHUS OTBETa HMEIOT
OTJeNbHBIC HETOYHOCTH, HEKOTOPBIC HEOYESTHl M 3aMEYaHusI.

Orenka 3 (ynoBueTBopuTensHO): CTaBUTCS €CIi, 00yJaromuics
oOHapy>KUBaeT 3HAHWE U MIOHIMAaHUE OCHOBHBIX MOJIOKCHUN YIeOHOTO
MaTepuala, HO U3JlaraeT ero He MOJHOCTEI0, He MOCTIeIOBATENEHO, He
OTBEYAET HA JOMOJHHUTEIHHBIC BOIIPOCHL.

OreHka 2(HeYI0BIETBOPUTENBHO): CTaBHUTCS, €CTH 00yUYarOIINICI UMEeT
pa3po3HeHHbIE O€CCUCTEMHBIC 3HAHUS, ICKAXKAET CMBICIT OCHOBHBIX
TIOHSTHH, HEBEPHO OTBEYAET HA BOIIPOCHI.

Ornenka pe3yIbTaToB
NPaKTHYECKOH pabOThI

Orenka pe3ynbrara
9K3aMeHa.
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Jnst ocyniecTBICHUS MEPONPUATUIA UTOTOBOM aTTecTallui MHBAIUIOB U Jull ¢ OB3 npumeHstoTcs
(OHMIBI OLIEHOYHBIX CPENCTB, AJANTUPOBAHHBIC JJIS TaKUX OOYJArOMIMXCS W TMO3BOJIAIOIINE OICHHUTH
JOCTUKEHHE MMM 3alUIaHUPOBAHHBIX B OCHOBHOM mpodecCHOHaIbHOW 00pa30BaTeIbHONM MpOrpaMme
PE3yNIbTaTOB O0YUYEHUS B YPOBEHb CHOPMUPOBAHHOCTH BCEX 3asBICHHBIX KOMITETCHIUH.

C nenpro onpeesacHuss 0COOEHHOCTEH BOCIIPHUATHS 00yJaromuxcss HHBIMIOB U Jull ¢ OB3 u ux
TOTOBHOCTH K OCBOGHHIO Y4e0OHOro Marepualia MpeayCMOTPEH BXOJHOW KOHTPOJIb B Qopme
TECTUPOBAHUS.

Texkymuii KOHTpPOJIb YCHEBAEMOCTH OCYILECTBIISACTCS IMPENOJaBaTeNiIMU B COOTBETCTBUU C
pa3paboTaHHBIM KOMILJIEKTOM OLICHOYHBIX CPEACTB MO Yy4eOHON IUCIUIUIMHE, aJalTUPOBAHHBIM K
0COOBIM TIOTPEOHOCTSIM CTYACHTOB MHBaMHIOB U Juil ¢ OB3, B mpoliecce mMpoBeACHUS MPAKTUYSCKUX
3aHATUN U 1a00paTOPHBIX PadOT, a TAKXKE BBIMOJIHEHUS UHIUBUAYAIbHBIX paOOT U JOMAIIHUX 3aJaHUil, B
peKHME TPESHHUPOBOYHOTO TECTUPOBAHMS B IIENISAX MOTYYCHHS MHPOPMAIIUU O BBITIOJHEHUH 00y4aeMbIM
TpeOyeMbIX ACHCTBHI B mpolecce y4yeOHON IesTeIbHOCTH; MPaBUILHOCTH BBIIOJIHEHUS TPEOyeMbIX
NCHCTBUI; COOTBETCTBUU (OpPMBI JEHCTBUS JAaHHOMY JTally YCBOCHHS y4eOHOTO Marepuala;
(dbopMupoBaHUU JEHCTBUS C TOJDKHOM Mepoit 000011IeH s, OCBOCHUS (aBTOMATU3UPOBAHHOCTH, OBICTPOTHI
BBITIOJTHEHUS | Jp.). B 00ydeHWMM HCIIONIB3YIOTCS KapThl MHIANBUAYATBHBIX 3a1aHu (M T.1.).

dopMa NOpoBeEHUS NPOMEKYTOUHOM aTTeCTalUM MJig CTYJEHTOB-MHBAIWIOB M jul ¢ OB3
YCTaHABIIMBACTCS C YYCTOM HWHIUBUAYAIBHBIX TCUXO(PU3UUYECKUX OCOOCHHOCTECH (IMMMCBMEHHOE
TECTUPOBaHUE, KOMIIBIOTEPHOE TeCTHpOBaHuUe U T.1.). [Ipn HeobxonumocTu nHBanuaaM u aunam ¢ OB3
MIPEAOCTABIIACTCS IOMOJIHUTEIILHOE BPEMs JJIs MOATOTOBKHM OTBETA HA 3a4€TE WJIU IK3aMEHE.

[IpomexyTouHas arrectanusi s oOydaroumxcs uHBaIuaoB U jaun ¢ OB3 mo HeobxogummocTu
MOXKET TIPOBOJMTHCS B HECKOJIBKO JTamoB, (OPMBI W CPOK IPOBEICHUS KOTOPBIX OMIPEICISICTCS
MIPENO0/1aBaTEIIEM.

B kauecTBe BHEIIHUX SKCHEPTOB MPU MPOBEICHUM MPOMEKYTOUHOH aTTeCTallud OOYYaroIINXCS
uHBanuaoB u yui ¢ OB3 mpuBnekaroTcs mpeacenareib HUKIOBOM KOMHUCCHMU U (WIIM) MpernojiaBareib
CMEXHOU TUCIHUIUIUHBI.
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