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[Iporpamma y4eOHOM IUCHUIUIMHBI «XUMHUS» A Hpo(eccuu cpeaHero mnpodecCuoHaIbLHOTO
obpazoBanus 43.01.09 IToBap, koHIUTED.

[Iporpamma pazpaboTaHa Ha OCHOBE MPUMEPHOM MPOTPAMMBI yUeOHOUW AUCITUTUTMHBI « XUMUSD) IS
npodeccuoHaNBHBIX 00pa30BaTeIbHBIX OpraHu3amnuii. PekomennoBano denepaibHbIM TOCYAaPCTBEHHBIM
aBTOHOMHBIM yupexaeHueMm «®DenepanbHblii MHCTUTYT pa3BUTHs oOpazoBanus» (OI'AY «DUPO») B
KauyecTBE MPOTpamMMbl JJIs peajlu3aldyd OCHOBHOW Npo(ecCHOHaIbHOM 00pa3oBaTeNIbHOM MPOrpaMMbl

CIIO na ©6a3e ocCHOBHOro oOmIero oOpa3oBaHHWS C TOJYyYEHHEM CpEeAHEero oOImero oOpa30BaHUS
(ITpotoxon Ne3 ot 21 urong 2015 r.).

ABtop: MIBanoBa Banentuna BrnagumupoBHa



COJAEP/)KAHUE

OBUIASI XAPAKTEPUCTUKA PABOYEI ITPOTPAMMEI
YYEBHOI JUCLUTIJIMHBI
CTPYKTYPA U COJEPKAHUE YUEBHOI JUCLUATIIMHBI

YCJOBUS PEAJIMBAIIMAYYEBHOM JTUCHUTJIMHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUIINHBI

26

27



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOIr'PAMMbBI YUESEHOM JUCIUTLIVHBI
«Xumusn»
1.1. MecTO IUCHUIIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHON MPOTrpPaMMbI:

VYyeOHast mucuuIUinHa «XUMUS» SIBISETCS 00s13aTEIHbHON YacThi0 00Ie00pa3oBaTEIBLHOTO MK
OCHOBHOM 00pa3oBaTeapHOM mporpamMmbl 1o nmpodeccuu 43.01.09 Tlosap, koHauTEp.

VYuyeOHas nucuuiuinHa «Xumus» oOecneduBaeT (popMUpOBaHME OOIIMX KOMIIETEHIMH B
cootBercTBUU ¢ ®PI'OC o npodeccun 43.01.09 [loap, konaUTEP.

Oco0oe 3HaueHKE JUCHMITIIMHA UMeeT Ipu popmupoBanuu u pazsutuu OK:

OK 01. Bsi6upats cioco6s! penieHus 3a1a4 npodecCHOHAIbHON AesTeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymiecTBiiTh MOUCK, aHAIU3 M HMHTEPHpETAlUi0 HHQOpPMAIMK, HEOOXOAUMOH Jyis
BBINIOJIHEHUS 3aj1a4 POo(hecCHOHANIbHOM e TEIbHOCTH;

OK 04. PaGoraTh B KOJJIEKTHBE M KOMaHJe, 3(PPEKTUBHO B3aHMMOJEHCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KJIINEHTaMU;

OK 05. OcymiecTBiiTh YCTHYIO UM NUCBMEHHYI0 KOMMYHMKAI[MI0 Ha TOCYIJapCTBEHHOM f3BIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTEHN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBasTh TIpa)kJaHCKO-NATPUOTHUECKYIO IO3MIIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJUIIMOHHBIX OOIIeUEI0BEYECKUX LIEHHOCTEH;

OK 07. CopnelicTBOBaTh COXpaHEHHUIO OKpYKaloIllleld cpelpl, pecypcocoepexennto, 3¢(HEeKTHBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYaIUAX.

OK 09. Ucnonp3zoBaTh HHGOPMALIMOHHBIE TEXHOJIOTUU B MPOPECCUOHATILHON JeSITEIbHOCTH;

[Iporpamma paszpaboTana B COOTBETCTBHM C OCOOEHHOCTSIMH OOpa3OBaTENIbHBIX MOTPEOHOCTEH
uHBamuA0B M s ¢ OB3, ¢ y4yeToM BO3MOXXHOCTEH HX INCUXO(QHU3UOJIOTHYECKOTO pa3BUTHS,
MHIUBUAYAIbHBIX BO3MOXHOCTEH M METOJAWYECKHMX PEKOMEHJAIUN IO pa3padoTKe U peanus3aluu
aJaliTUPOBAHHBIX ~ 00pa30BaTENbHBIX IPOTrpaMM  CPEIHEro  NpoQeccHOHANbHOro  00pa3oBaHUS,
YTBEPKICHHbIE UPEKTOpOM JlermapTaMeHTa rocy1lapcTBEHHONW MOJUTHKU B cepe MOATOTOBKH pabodmnx
kagpoB u 110 Hayku Poccuu ot 20 anpenst 2015 r. Ne 06-830.

OOpa3zoBaHue MHBAIUJIOB U OOYHYAIOLIUXCS C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBbS
OpraHU30BaHO COBMECTHO C JIPYTMMH 00y4arOIIUMHUCS.

AnanTupoBaHHas MporpaMma pa3paboTaHa B OTHOIICHUH OOYYArONIUXCS C KOHKPETHBIMH BUJIAMU
OTpaHUYEHUH 3/I0pOBBS (HAPYLIEHUS ClIyXa, HapyLIEHUs JBUTaTeIbHOW aKTUBHOCTH, HApYILLIEHUS 3pEHUS,
coMaTthyeckue 3a00jeBaHus), 0OyJaroUUXcss COBMECTHO € IPYrUMHU 00yJarolMMKCS B y4eOHOU TpyIie
0 Mpogeccum.

Peanuzanus aganTupoBaHHOM MpOrpaMMbl OCYIIECTBIISIETCS C UCIOJB30BaHUEM Pa3IUYHbIX (opm
0o0y4eHHs.

1.2. Heab n nuianupyembie pe3yibTAThl OCBOCHUS TUCHUIINHBI:

CopepxxaHue nporpaMmbl «XHUMHUsD HApPaBJIEHO Ha JTOCTHKEHUE CIEIYIOIUX LIeTei:

- ¢opMupoBaHue y OOyyarolIMXCs YMEHHS OLEHUBATh 3HAUYMMOCTb XHMHUYECKOTO 3HAHUS JUIf
Ka)KJIOTO YeJIOBEKa,

- (opMupoBaHHEe y 00y4arOUIMXCs LETOCTHOTO MPEACTABICHUS O MUPE U POJIM XMMUU B CO3JaHUU
COBPEMEHHOM €eCTEeCTBEHHOHAyYHOM KapTHHbBI MHUpa; yMEHUS OOBICHATH OOBEKThl U IPOLECCHI
OKPYXKAIOLIEH JIeHCTBUTEIBHOCTH: IPUPOJHOMN, COLMAIBHOM, KYJIBTYpPHOH, TEXHUYECKOM Cpeabl, —
UCIOJIb3YS JJISl TOr0 XMMUYECKHUE 3HAHUS,

- pa3BuTHE y OOy4aromMXxcsi YMEHHH pa3inyaTh (akTbl U OLCHKH, CPAaBHUBATD OLIEHOYHbIE
BBIBOJIbI, BUJETh UX CBSA3b C KPUTEPHUSIMH OLIEHOK M CBS3b KPUTEPUEB C OINpPEACICHHOW CUCTEMOM
IIEHHOCTEeH, (OPMYITHPOBATH M1 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

- mnpuoOpereHHe OOy4yarOUIMMUCS OINbITa Pa3HOOOPa3HOM  JESATeNbHOCTH, IO3HAHUS W
CaMOIIO3HAHHU; KJIIOUYEBBIX HAaBBIKOB, MMEIOUIMX YHUBEPCAJIBbHOE 3HAYEHHUE Uil Pa3IM4YHbIX BHUIOB
NEeSITeIbHOCTH (HABBIKOB pEUICHUs HpoOsieM, MPUHIATHS pPELIEHHM, MOWCKa, aHalu3a U 00paboTKu
nH(popMaluyd, KOMMYHUKAaTUBHBIX HAaBBIKOB, HAaBBIKOB HW3MEpPEHUIl, COTPYJHHYECTBA, O€30I11aCHOrO
oOpallleHHUs C BEIIeCTBAMHU B TOBCEAHEBHON KU3HHU).



B pamkax nporpammbl y4eOHOH JUCIUTIITMHBI 00yUJaIOITMMUCS OCBAUBAIOTCS YMECHUS U 3HAHMS:

Kon Ymenus 3HaHuSA
ITK, OK
OK 01. | JluuHoCTHBIE: JInuHoOCTHBIE:
OK 02. |- ymeHHE HCNOJIb30BaTh JOCTH)KEHHS COBPEMEHHON XMMHYECKOW HAayKM M | - YYBCTBO TOPAOCTH M YBAaXEHUS K HCTOPUM U JTOCTHKEHUSIM
OK 03. | XUMHYECKUX TEXHOJIOTUH I MOBBIILIEHUS COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO | OTEUECTBEHHOM XMMHUYECKOH HAyKH; XHMHUYECKH TI'PaMOTHOE
OK 04. | pa3BuTHs B BEIOpaHHOH PO (hECCHOHATBLHOMN e TETbHOCTH. MOBEICHUE B MNPO(PECCHOHAIBHON JEATENbHOCTH U B OBITY IpHU
OK 05. | MeranpeameTrHbie: oOpamieHMH ¢ XUMUYECKUMHU BEIIECTBAMM, MaTepHajaMH U
OK 06. |- ucnonb30BaHHE pa3IUYHBIX MCTOYHMKOB JUISI TOJYYEHHMs] XHMHUYECKOH | mpoleccami;
OK 07. | uadopmanmu, yMEHHE OLEHHUTD €€ JOCTOBEPHOCTD VISl JOCTH)KEHHUS XOPOIIUX | - TOTOBHOCTh K NPOJOJDKEHHIO OOpa3oBaHUS ¥ MOBBIIICHUS
OK 09. | pe3ynbTaToB B mpodecCHOHANBHOM chepe. KB (pUKauu B M30paHHON MPOPECCHOHAITBHON NESITEITLHOCTH U

IIpeamerHbIe:

- BJIQJICHHE OCHOBOIIOJAralONIUMU XHMHWYECKUMU IOHATUSMH, TEOPUAMH,
3aKOHAMH M 3aKOHOMEPHOCTAMH; YBEPEHHOE II0JIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJAJICHHE OCHOBHBIMM METOJAMH HAyYHOTO IIO3HAHUs, HUCIIOJIb3YEMBIMU B
XUMMH: HAOIIOJEHHEM, ONHUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHE
o0OpabaTbiBaTh, OOBSCHATH pPE3YJIbTaThl MPOBEIEHHBIX OMBITOB W JEIaTh
BBIBOJ/IbI; TOTOBHOCTb M CIOCOOHOCTH NPHUMEHSATh METOJbl IO3HAHMS IPU
pEeLICHUH IPAKTUYECKUX 3a7a4;

- chOpMHpPOBAHHOCTH YMEHHUS JlaBaTh KOJMYECTBEHHBIC
MIPOU3BOIUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YpaBHEHHSIM;
- BIAJECHHE TMpPaBUIAMH TEXHUKH O€30MACHOCTH TIPU HCIHOJb30BAaHUU
XUMHUYECKUX BELIECTB.

OLICHKU U

00BEKTUBHOE OCO3HAHUE POJTU XUMUICCKUX KOMITETECHITUI B 3TOM.
MeTtanpeamMeTHbIe:

- HCTIOJTH30BAHKE PA3JIMYHBIX BUJIOB TIO3HABATEILHOU JIEATEIIEHOCTH
U OCHOBHBIX HMHTEJUICKTYAJIbHBIX OIeparii (MOCTaHOBKU 3ajauH,
dbopMymTUpOBaHUS THUIOTE3, aHaIW3a ¥ CUHTE3a, CpaBHEHUS,
00001eHus, CUCTEMAaTH3AIIHH, BEISIBJICHHS MPUYUHHO-
CIIICTBEHHBIX  CBSI3€H, TOWCKA aHAIOTOB, (OPMYIUPOBAHHUS
BBIBOJIOB) JUIsl PEIICHUS TIOCTaBJICHHOW 3a/laud, TpPHUMEHEHHE
OCHOBHBIX  METOJOB  TMO3HAHWS  (HAONIOAECHHS,  HAYYHOTO
AKCIIEPUMEHTA) JUISI W3YyYEHUS Pa3IMYHBIX CTOPOH XHMHUYECKHX
O0OBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIUMOCTH
CTaJIKUBATHCS B PO eCCHOHATBHOM cdepe.

IIpeamerHbIe:

- chOpPMHUPOBAHHOCTh TPEJACTABICHUHA O MECTe XUMHUU B
COBPEMEHHOW Hay4YHOW KapTHHE MHUpa; IOHUMAaHUE POJU XUMUU B
dbopMupoBaHHH Kpyrozopa U (PYHKIHOHATBHONH T'PAaMOTHOCTH
YeNIoBEKa JUIS PEIICHUS TPAKTHYECKUX 3a/1a4;

-C)OPMUPOBAHHOCTh COOCTBEHHON TO3WIIMHM [0 OTHOIICHUIO K
XUMHYECKON MHPOPMAIUH, ITOTydaeMOl U3 pa3HbIX HCTOYHUKOB;
-cghopmuposannocms npedCmagieHull 0 poau 3HAHUU N0 XUMUU 8
npoGecCuOHANbHOU 0esiIMeNbHOCHIU.




2. CTPYKTYPA Y COJIEP)KAHUE YUEBHOM JUCIIUILINHBI
2.1. O0beM yueOHOM AUCHHUILIMHBI M BU/bI Y4eOHO#i padoThl

Buja yueOHo# padoThl O0beM yacoB
O0bem 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOMH AU CHUILINHBI 184

B TOM YHUCIJIE:

TEOPETUIECKOE 00yUeHre 140
nabopaTopHbIC PAOOTHI -
MIPAKTUYECKHUE 3aHITHS 38

KypcoBasi paboTa (IIpoeKT) -

KOHTpOJIbHAs paboTa -

camocCTosITeNIbHas paboTa -

HTorosas arrecranusa 6




2.2. TemaTnueckuii IUVIaH M CO/iep:KaHMe Y4eOHOH TUCHHUILINHBI

HaumenoBanue pasnesios Conep:xanue yueOHOro marepuana u ¢opMbl OPraHU3alUHU AesITEJIBHOCTH 00yYAI0IIHXCS O0bem Konsl
U TeM B Yacax | KOMIeTeHIMId,
¢popMupoBanuio
KOTOPBIX
€Ioco0cTBYyeT
3JIeMEHT
MPOrpaMMbl
1 2 3 4
BBenenue HayuHble MeTo/1bl TO3HAHUS BELIECTB M XUMUYECKUX sIBJIEHUH. Poib dKCiepuMeHTa U TEOPUHU B XUMHUU. 3HaUYE€HUE XUMUU NIPU 2 OK 1-7,
ocoeHnu nipodeccuii CI1O ectecTBeHHOHAYYHOTO PO WIS NMPOGECCHOHATHLHOIO 00pa30BaHMS. OK 9
Pazgen 1. Opranuyeckasi Xumust 86
Tema 1.1. Cojep:xkanue yueOHOr0 MaTepuajia 0K 2,4,5,7,9
IIpexmer oprannveckoii 1. IIpenmer oprannveckoit xuMuu. [ToHsTHE 00 OpraHMYECKOM BEIIECTBE M OpraHndeckol XuMuu. Kpatkuii ouepk uctopun
XHMUH. pa3BUTHS OpraHMYEeCcKoi XUMHUH. Burtanusm n ero xkpymenue. OcOOEHHOCTH CTPOEHUS OpraHUYecKUX coefrHeHni. Kpyrosopor
Teopusi ctpoenus yriaepoja B IpUpoOJIE.
OpPraHNu4YecKux 2. Teopus cTpoeHus opranudeckux coenuHeHuit A. M. Bytneposa. IIpennocsuiku co3aanust Teopuu crpoeHus. OCHOBHbBIE
COe/IHHEH Ui TIOJIO’KEHMs1 TeopHHu cTpoeHust A. M. ByriepoBa. XuMmudeckoe cTpoeHHe ¥ CBOMCTBA OpraHnvecKux Beniects. [lonsrue o6
n3omepun. CriocoObl 0TOOpaskeHUsI CTPOCHUS MOJICKYIIbI ((popmyisl, Mojenu). 3HaueHue Teopun A. M. ByTtiiepoBa i pa3BuTus
OpPraHUYeCKOW XUMHH ¥ XMMHUYECKHUX MPOTHO30B.
3. Ctpoenue aTtoma yriiepoaa. DJIEKTPOHHOE 00JIaK0 U OpOHUTANb, S- U P-OopOUTaIN. DIEKTPOHHBIE U AJIEKTPOHHO-TpapIecKue
(opMyIBI aToMa yriieposa B OCHOBHOM M BO30YX/IEHHOM COCTOSIHMSIX. KoBasleHTHast XuMUUecKas CBS3b U €€ KJIaCCU(HUKAIIUS 110
crnoco0y nepexpeIBanus opoutaiei (ct- u n-csizu). [lonsrue rudpuauzanny. Paszindaasie THIBI rTHOpUAN3aMU U (OpMa aTOMHBIX
opOurasei, B3aMMHOE OTTaJIKUBaHUE THOPHIHBIX OpOMTAIEH U UX PACIIONOXKEHNE B TPOCTPAHCTBE B COOTBETCTBHY C MUHUMYMOM
sHepruu. ['eomeTpust MOJIeKyI BelecTB, 00pa30BaHHBIX aTOMaMH YIiIepoJia B Pa3JIMYHbBIX COCTOSIHUSX THOPHIU3AINH.
4.Knaccugpuxauyusn opzanuueckux coedunenuti. Knaccugurayus opeanuueckux eewjecms 6 3AGUCUMOCINU OM CIMPOEHUs.
yenepoouou yenu. [lonamue @ynxyuonanvuot epynnvl. Kiaccugurayus opeaHuyeckux eewjecme no muny @QYHKYUOHAIbHOU
2pynnol. 10

5.0cHo6bl  HOMeHKIAGmMYpbl Opeanuueckux eeujecme. Tpusuanvuvie Hazeauus. PayuonanvHas HOMeHKAAMYpPA — KAK
npedwecmeennuya nomenxnamypor IUPAC. Homenxnamypa I[UPAC: npunyunel 00pazo8anusi HA36aHUll, CMAPUUHCITEO
@dyHKYUOHATBbHBIX 2pynn, UX 0003HAUeHUe 6 npeduKcax u CyPPUKCax HA36aHUL OPSAHUYLECKUX BEUECTNE.

6.Tunvt Xumuueckux ceéasell 6 OPZAHUYECKUX COCOUHEHUAX U CROcoObl ux paspwviea. Knaccugurayus xosareHmuvix cesnzeti no
INEKMPOOMPUYAMETbHOCTU CEA3AHHBIX AMOMO8, CNOCOOY NepeKpuleaHus opoumanet, KpamHocmu, MEexauusmy 00pa306aHus..
Cs53b npUPOObI XUMUHECKOU CE:3U C MUNOM KPUCIALIUYECKOU peuemKu seujecmea u e2o Quzuveckumu ceoticmeamu. Paspuis
XUMU4ECKoU c6a3u Kaxk npoyecc, obpamuulii ee obpasosanuio. Iomonrumuueckuil u 2emeponumuyeckuil paspulévl cesszell, Uux
conocmagienue ¢ OOMEHHbIM U OOHOPHO-AKYENMOPHLIM MeXaHusMamu ux obpasosanus. I[lonamue c60600H020 palduxaia,
HYKICODUNLHOU U DIeKMPODUILHOU HACTHUYDI.

7.Knaccugpukayua peaxuuii ¢ opzanuueckou xumuu. [lonsmue o munax u MexanusmMax peaxyuti 8 OpP2aHUYecKOoU XUMUU.
Cybcmpam u peacenm. Knaccuguxayus peaxyuii no usmeHenuro 6 cmpykmype cybcmpama (npucoeOuHeHue, omujenieHue,
3ameuerue, U3oMepu3ayusl) u muny peazeHma (PAOUKaibhvle, HyKieopuibhble, siekmpoguivhvle). Peakyuu npucoeounenus (4,,
Ag), snumunuposanus (E), samewenus (Sg, Sy, Sg), uzomepuzayuu. Pasnoeuonocmu peaxyuii kaxcoo2o muna: 2uopupo8anue u
Ode2udpuposanue, 2alo2eHUPOSAHUe U 0e2al02eHUpOsanue, uopamayus u oecuopamayus, 2uopo2aioeeHUposanue u
OdecudpoeanoeeHuposanue,  NOAUMepUsayuss U NOAUKOHOeHcayus,  nepecpynnuposkd.  OcobeHHOCU — OKUCTUMENbHO-




60CCMAHOBUNENIbHBIX peaKuuLi 6 OPZLIHI/IL[@C‘KOMV Xumuu.

8.Cosépemennble npedCMAsieHUss 0 XUMUYECKOM CHIPOCHUU Op2aHuuecKux eeujecme. OCHOGHbIE HANPAGNEHUS pA3GUMLSL
meopuu cmpoenus A.M.Bymneposa. Hzomepusi opeanuueckux gewjecmg u ee uovl. CMpYKmMypHas U30Mepust: MeXNCKAACCO8as,
VenepooHo2o cKenemd, NOJLONCEHUs KPAMHOU C6513U U (DYHKYUOHAILHOU epynnvl. [IpOCmpancmeenas u3oMepus. 2e0MempuiecKast
u onmuuyeckas. Ilonsmue acummempuueckozo yenmpa. buonoeuueckoe sHauenue onmuueckoi uzomepuu. Bzaumnoe enusnue
amomMos 8 MOAEKYLAX OP2AHUYECKUX eeujecms. DNeKMPOHHbLE dP@eKmbl AMOMO8 U AMOMHBIX 2PYAN 8 OP2AHUYECKUX MONLEKYIAX.
Hnoyxyuonnviti  s¢hpexm, nonodcumenvHulll U ompuyamenvhvll, e2o0 ocobennocmu. Meszomepnvii 3ppexm (3pdpexm
CONPSIdICEHs1), €20 0COOEHHOCIU.

B ToM unciie, npakTHYeCKHX 3aHATHI U J1a00PATOPHBIX padoT

[\

[MpakTryeckoe 3ansaTre: «OOHApYKEHUE YTIepo/a, BOAOPOIa U TaioreHoB (mmpoda belnpiTeliHa) B OPraHUYeCKOM COCTUHCHUIDY

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Tema 1.2.
IIpenennHbIe
YIJ1€BOAOPOABI

Cojep:xkanue yueOHOr0 MaTepuajia

1. I'omonozuueckuit pao anxkanos. llonasmue 06 yeneeodopooax. OcobeHnocmu cCmpoeHust NPeoebHblX Y2ie8000p0008. Ankanbl
Kak npeocmasumenu npeoesibHblx y21e6000p00o0s.

Dnexmponnoe u npocmMpancmeeHHoe CMpPOEHUe MOAEKYIbl Memana u Opy2ux aikanos. Iomonozuueckuti psad u usomepus
napagunos. Hopmanvhoe u pazeemeiennoe cmpoenue yenepoonou yenu. Homenknamypa ankanog u ankuibHuIX 3amecmumenet.
Qusuyeckue ceoUCMBa arkanos. AIKanvl 8 npupooe.

2. XAMHUYECKHE CBOWCTBA aIKaHOB. Peakin Sg-tuna: ranoreHupoBanue (padorst H.H. CemeHoBa), HUTpoBaHue mo KoHoBaIoBy.
MexaHU3M peakIiy XJIOPUPOBAHUS aJIKaHOB. Peakiwu AeruIpupOBaHusl, TOPSHUS, KAaTATUTHICCKOTO OKUCIICHUS ajkaHoB. Kpe-
KHHT aJIKaHOB, pa3JIMYHBIC BUJIbI KPEKUHTA, IPUMEHCHUE B IIPOMBIIUICHHOCTH. [TUpOTH3 ¥ KOHBEPCHS METaHa, H30MEPH3aIUs
AJIKaHOB.

3. HpI/IMeHeHI/Ie U CIIOCOOBI MOJTYUYCHUA aJIKAHOB. O6nactu MNPUMCHCHUA aJIKAHOB. HpOMI)IIJ_IJ'IeHHI)Ie CITOCOOBI MOJTYUCHUA aJIKAHOB:
MOJTYUYCHUC U3 NPUPOAHBIX UICTOYHHUKOB, KPEKUHT Hapa(l)I/IHOB, MOJYYCHHUE CUHTCTUYCCKOTO 68H3I/IHa, ra31/1(b1/11<au1/m yrijs, ruapu-
POBAHUEC AJIKAHOB. J'Ia60paTopHHe CITOCOOBI MOJIy4CHUS aJIKAHOB: CUHTE3 Bfopua, JICKap- 6OKCI/IHI/IpOBaHI/Ie, TUAPOJIN3 Kap6I/II[a
AJIFOMHHHS.

4.HI/IKJ'103J'IKaHI>I. T'omonornyeckwmii pAa 1 HOMECHKIIaTypa HUKJIOAJIKaHOB, UX 06H_Ia£[ (bOpMyJ'Ia. [TonsiTue o HaIps’)KCHUU [TUKIIA.
H3OMepI/IH IUKJIOAJIKaHOB: MCKKJIACCOBasA, yrjIepOAHOIO CKEJIETa, TCOMETPpUICCKAd. HonyquI/Ie u (l)I/I3I/I‘IeCKI/Ie CBOMCTBA
OUKJIIOAJIKaHOB. XUMHYECKHUE CBOUCTBA OUKJIO0AJIKaHOB. CHeHI/I(l)I/IKa CBOICTB IUKJIOAJIKAHOB C MAJIBIM Pa3MEpoOM IUKIIA. PeaKHI/II/I
MNPUCOCANHCHUS U paIKaJIbHOI'O 3aMCIICHUA.

B ToM uncie, npakTHYeCKHX 3aHATHI U J1a00PATOPHBIX padoT

Jlabopartophas pabora: «OOHapy>KeHHE BOIbI, CaXKH, YIIIEKHCIIOrO Ta3a B IIPOIyKTaX TOPEHUS CBEYH.

O3HaKOMJIEHHE CO CBOWCTBaMH TBEPABIX MapaMHOB: IUIABJIEHHEM, PACTBOPUMOCTBIO B BOJIE M OPraHWYECKUX PACTBOPHUTEISIX,
XMMHUYECKOH WHEPTHOCTHIO (OTCYTCTBHEM B3aWMOJICHCTBHUS ¢ OPOMHOH BOJIOH, pacTBOpaMH IIepMaHraHarta Kajus, THIPOKCHAA
HATPUSI U CEPHOU KHUCITOTHI)»

CamocTosiTenbHasi padoTa 00y4al0IUXCH

OK 1,2,4,5,7.9

Tema 1.3.
ITHJICEHOBBIE U JHEHOBbIE
YIJI€BOOP OAbI

Conep:xanue yueOHOr0 MaTepuajia

1. Tomonoruueckuit psii aIkeHOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI TUJIEHA U ajKeHOB. ['oMonoruyeckuit
psa u obmas popmyiia arkeHoB. Mi30MepHst STHICHOBBIX YTIICBOAOPOIOB: MEXKIIACCOBAS, YIIIEPOIHOTO CKEIETa, TOJIOKEHHS
KpaTHOM CBs3H, TeoMeTpuieckas. OCOOCHHOCTH HOMEHKIIATYPHI 3THJICHOBBIX YIIIEBOIOPO/IOB, HA3BAHUS BAXKHEUIIINX PaJUKATIOB.
dusnyeckre CBOICTBA aIKEHOB.

2. XAMHUYECKHE CBOWCTBA AJIKCHOB, DJICKTPO(IBHEIN XapaKTep peakinii, CKIOHHOCTh K PEaKIUSIM MTPUCOCTUHECHUS, OKUCIICHHSI,
nouMepu3armu. [IpaBmino MapKoOBHUKOBA U €T0 AJICKTPOHHOE 00OCHOBaHHE. Peakiuu rajJoreHupoBaHus,
TUIPOTaJIOT€HUPOBAHMSI, THAPATAIY, THApUpoBaHus. Mexanusm Ag-peakuuil. [loHsTie o peakuusax nonumepuzanuu. ['openne

0K 2,5,7,9




aJIKeHOB. Peakiuu OKUCICHUS B MATKHX U J)KECTKUX YCIOBUAX. Peakuust Baruepa u ee 3HaueHue il OOHAPYKEHHUSI HETPeIeTbHbBIX
YIIIEBOIOPOJIOB, MONYUYCHUS TIIUKOJICH.

3. IIpumeHeHue U cOCOOBI MTOMYYEHUs aJKEHOB. VICIONb30BaHWE BBICOKOW PEAKIMOHHOW CHOCOOHOCTH alIKeHOB B XUMHYECKOW
MPOMBIIUIEHHOCTH. [IpuMeHeHWe OTuieHa W mponuieHa. [IpoMBIIIIEHHBIE CIIOCOOBI TMONYyYEHWs] AJIKEHOB. Peaxkuun
JIETHJIPUPOBAHUsSI M KPEKUHTa ajJKeHoB. JlabopaTopHbIe crioco0b! MoTy4eH sl aJIKEHOB.

4. Ankaouenvt. Ilowsamue u Kiaccugpukayus OUCHOBLIX Y2le000P0008 NO G3AUMHOMY DACHOIONCEHUI) KDAMHLIX CEA3ei 6
monexyne. OcobeHHOCHU 3eKMPOHHOZO U NPOCHPAHCMEEHHO20 CIPOCHUSI CONPINCEHHbIX Oueno8. I[lonamue o n-31eKmpoHHOl
cucmeme. Homenxnamypa ouernosvix yeneooopodos. OcobeHHOCHU XUMUYECKUX CEOUCE CONPANCEHHBIX OUEHO8 KAK Clle0Ccmeue
ux 9aekmpoHHoz2o cmpoenus. Peaxyuu 1,4-npucoedunenusn. Ilonumepusayus ouenos. CnocoOvi nomyueHuss OUCHOBbIX
yeneso0opooos. pabomwi C.B.Jlebedesa, decudpuposanue aiKanos.

5.OCHOBHBIE MTOHATHS XUMHUH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH (Ha MpUMepe POYKTOB ITOJIMMEPU3alii aJIKeHOB, aJIKaJleHOB
1 MX TaJIOT€HIIPOU3BOHBIX ). MOHOMED, MOJTUMEp, PEaKIys MOTUMEPU3aIiH, CTETIeHb OJIMMEPH3alliH, CTPYKTYPHOE 3BeHO. THIThI
TIOJIMMEPHBIX IIeTIel: JINHEHHbIe, pPa3BEeTBICHHBIE, CIIUTHIE. [IoHsATHE O CTepeoperysIpHbIX ronuMepax. [lomrumMeps
TEpMOIUIaCTUYHBIE U TEPMOpeaKTUBHEIE. [IpenicraBienne o miactMaccax u ajactomepax. [1oIuaTrieH BEICOKOTO U HU3KOTO
JIaBJICHHS, €ro CBOMCTBa U npuMenenune. Karamusarops! Lurnepa — Harra. [TonunponuneH, ero npuMeHeHHe 1 CBOWCTBA.
I"anorenconeprkamiue moauMepsl: TeIoH, HOMUBHHMIXIOpU . Kaydayku HaTypanbHblil 1 cuHTeTndeckue. Coronumeps
(OyramueHcTHpONBHBIA KaydyK). Byiakanuzanms kaydyka, pesuHa v 500HHT.

B ToM unciie, npakTHYeCKHX 3aHATHI U J1a00PATOPHBIX padoT

[MpakTuueckoe 3ausTue: «IlonmydeHue sTHIEHA ACTHApPATALMEeH STHIOBOTO CIUPTa. B3anmosencTere 3THIeHa ¢ OpOMHON BOJIOM,
pacTBOpoM nepMaHranata kajus. CpaBHEHHE IIIAMEHHU STHIICHA C IIAMEHEM IMpeeTbHBIX YTIICBOJOPOIOB (METaHa, MpoIaH-
OyTaHOBO cMecH)»

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Tema 1.4. AueTujIecHOBbIE Conep:xanue y4eOHOI0 MaTepHaia OK 2,5,7,9
YIJ1€BOAOPOABI 1. T'omonozuueckuii psad aiKuno8. IIeKMpPOHHOEe U NPOCMPAHCBEHHOE CMpOeHUe ayemuiena u Opyeux aiKuHos.

Tomonocuueckuii ps0 u obwasn gopmyna ankunos. Homenknamypa ayemunenogulx yeie6000po0os. HM3zomepus MedCKIAcco8ds,

YenepoOH020 CKelema, NOJI0NCEHUs KDAMHOU CEA3U.

2. Xumuueckue ceolicmea u npumeHeHue ankunog. OcobenHHocmu peaxkyutl nPucoeOUHeHUus o MpoUHOU Ya1epo0-yerepooOHol

cessu. Peaxyuss Kyuepoesa. Ilpasuno Maprosnuxosa npumenumenvho k ayemuienam. Iloosuscnocms amoma 6000pooa

(kucromuule ceoucmea ankunos). Oxucinenue ankunos. Peaxyus 3eaunckoeco. Ilpumenenue ayemuienosvix yeneeo0opooos.

Tonusununayemam.

3. Honyuenue ankunos. [lonyuenue ayemuiena nupoIu30M Memana u KapouOHbiM MemoooM.

B ToM uncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

CamocTosiTenbHasi padoTa 00y4al0IUXCH
Tema 1.5. Conep:xanue y4eOHOI0 MaTepHaia OK 2,5,7,9
ApoMaTnyeckue 1.I'omonozuueckuit psao apemos. benzon kax npeocmasumenv apenos. Paseumue npedcmaenenuii o cmpoenuu 6en3ona.
YIJ1€BOAOPOABI Cospemennvie npedcmasienusi 00 NEKMPOHHOM U NPOCMPAHCMEEHHOM cmpoenuu benzona. Obpasosanue apomamuiecKkol n-

cucmemol. Tomonoeu bensona, ux Homenxkramypa, oowas opmyna. Homenkiamypa ons ouzamewjeHHbIX npou3eo0HbIX OeH30a:
0pPTO-, METAa-, napa-pacnoiodicerHue samecmumeneil. Qusuueckue ceolcmMea apeHos.

2. Xumuueckue ceoiicmea apenos. Illpumepvl peakyuil 21eKMPOPUILHOLO 3AMEWEHUS. 2AL02EHUPOBAHUS, AIKUIUPOBAHUS
(kamanuzamopvl @puodensi — Kpagmca), numposanus, cyrv@uposanus. Peaxyuu eudpuposanus u npucoedunenus xiopa K
benzony. OcobenHoCmu XUMUYEeCKUx C80UCME 20M0a0208 ben3oaa. Bsaumnoe enusnue amomos na npumepe 20MOJI0208 aAPEHOS.
Opuenmayus 6 peakyusx 31ekmpo@uibnozo 3amewjerus. Opuenmanmol 1 u Il pooa.

3.IIpumenenue u nonyuenue apenos. [Ipupoouvie UCMOYHUKU aAPOMAMUYECKUX Y2Ne8000p0008. Apomamuszayus aikamos u
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YUKTIOATIKAHOG. AJlKMJlMpOGaHMe benzona.

B ToM uncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Tema 1.6. Conep:xanue yueOHOr0 MaTepuajia
IIpupoaHble HCTOYHUKHT 1. Hegpmo. Haxoowcoenue 6 npupode, cocmas u @usuueckue ceoticmeéa negpmu. TonnusHosnepeemuueckoe 3HaueHue He@pmu. 0K 2,5,6,7,9
YIJ1eBOAOPO/10B Ipomviwnennas nepepabomka Hedpmu. Pexmughuxayus wnegpmu, ocHnosHble Qpakyuu ee pazoeieHus, UX UCNONb30GAHUE.

Bmopuunas nepepabomka negpmenpoodykmos. Pekmugpurxayus mazyma npu ymenvuwennom oaerenuu. Kpexune negpmenpodyxkmoas.

Paznuunvie suovl xpexunea, pabomer B. I'. Illyxosa. Hzomepuzayus anxkanos. Aikuiupoganue HenpeoebHuIX yene6000pooos.

Pucpopmune negpmenpodykmos. Kauwecmeo agmomobunvrozo monausa. OKmanogoe 4ucio.

2.IIpupoonstit u nonymmuwtii Hedpmanoii 2azel. CpagHenue cocmasa NPupoOHO20 U NONYMHO20 2d308, UX NPAKMUYECKOe

Ucnonv3o8anue.

3.Kamennwtii yzone. OcHo6Hble HANPAGNEHUs UCNOAb30BAHUS KAMeHHO20 Yeus. Kokcoeanue Kamennozo Yyais, 6adiCHeuuliue

NPOOYKMbL 9MO20 NPOYeccd. KOKC, KAMEHHOY2ONbHASL CMONd, HAOCMONbHAsL 600a. Coedunenus, avloeisemble U3 KAMEHHOY20NbHOU

cmoawl. TIpodykmul, nonyuaemvie uz HAOCMOIbHOU 800bL.

4. DKOJOTrHYECKHE acleKThl JOOBIYH, TepepadOTKH U MCIOJIb30BAHUS TOPIOYUX HCKOMAEMBIX.

B ToM uncie, npakTHYeCKHX 3aHATHI M J1a00PATOPHBIX padoT

CamocTosiTenbHasi padoTa 00y4al0IUXCH
Tema 1.7. Cojep:xanue yueOHOr0 MaTepuajia OK 2,5,7,9,
I'uapoxcuiabHbIE 1. Cmpoenue u knaccupukayus cnupmos. Kiaccuukayus cnupmog no muny yeieso00poOH020 pPAOUKALA, YUCLY
coeTHHEHMUSI CUOPOKCUNBHBIX 2PYAN U MUNY AMOMA Y2lepood, CEA3aAHHO20 ¢ SUOPOKCUTbHOU 2pYynnou. DieKmponHoe U NpoCcmpaHCmeeHHoe

cmpoenue 2UOPOKCUIbHOU epynnvl. Bausnue cmpoenust cnupmos Ha ux Qusuueckue ceoticmea. Meosicmonexyiapuas 6000poOHas.
c6s13b. [ omonozuueckuil psio npedebHbIX 00HOAMOMHbBIX CRUPMOG. H3omepus u HoMeHKIamypa aikanonos, ux oowas gopmyna.

2. Xumuueckue ceoiicmea ankanonos. Peaxyuonnas cnocobnocms npedeivbHvix 00Hoamomublx cnupmos. CpaeHenie KUciomuo-
OCHOBHBIX CBOUCE OPeAHUYECKUX U HeOpeaHudecKux coedunenull, codepocawux OH-epynny: xuciom, ocnoeanut, amgpomepnvix
coeduneHull (600vl, cnupmos). Peaxyuu, noomeepaicoaroujue KUCIOMHbLE CBOUCMEA cnupmos. Peaxyuu 3amewenus 2u0pokcuIbHOl
epynnvl.  Meosicmonexynapuas — Oecudpamayus — Cnupmos, yciogus oopaszosanusi npocmeix  o¢upos.  Cnooicnvie  d¢hupul
HEeOp2aHU4ecKux U Op2anu4eckux Kuciom, peakyuu smepuguxayuu. Oxucienue i OKucaumenbHoe 0ecuopuposanue CRUpmos.

3.Cnocoobl nonyuenus cnupmos. ['uoponus eanoeenankanos. I'uopamayus aixkenos, yciogus ee npogedenus. Boccmanosnenue
KapOOHUIbHBIX COCOUHEHUIL.

4.0moenvnvie npeocmagumenu GiKaHon08. Memanon, e2o NpoOMbIUIEHHOE HOTYYEHUe U NPUMEHEHUEe 6 NPOMbIUIEHHOCTU.
buonozuueckoe oeticmsue memanona. Cneyughuueckue cnocobvl noayyenusi Smuioso2o cnupma. Dusuonocuyeckoe oelicmeue
9Manoa.

5.Muozoamomusie cnupmel. H3zomepus u HOMeHKIamypa npeocmagumenetl 08yX- U mpexamomuvix cnupmos. Ocobennocmu
XUMUHECKUX CBOUCME MHOLOAMOMHBIX CHUPMOS, UX Kayecmeennoe oonapyoicenue. OmoenvbHble npe0Cmasument. dMuileHeIuKob,
2nuyepur, cnocoObl UX NOJYYEeHUs], NPAKMUECKOe NPUMEHEHUE.

6.Denon. Dnekmponnoe u nPocmpancmeennoe cmpoenue ghenond. Bsaumnoe erusnue apomamuiecko2o Koabyd u cUOPOKCUNLHOU
2pynnol.

7. Xummnueckue cBoiicTBa (hpeHoMa Kak (DyHKIMS ero XMMHUYECKOro CTpoeHus. bpomupoBanue eHona (kauecTBEHHAs peakiusi),
HUTpOBaHWE (MMKPHHOBAsI KUCJIOTA, €€ CBOMCTBA 1 NprMeHeHue). O0pa3oBaHHe OKpaIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Tpumenenne denona. [omydenue ¢peHona B MPOMBIIUICHHOCTH.

B ToM uncie, npakTHYECKUX 3aHATHI M J1a0OPaTOPHBIX padoT

HpaKTI/I‘leCKOC 3aHATHC! «I/I3yquI/Ie PaCTBOPHUMOCTH CIIMPTOB B BOJIC. HonyquI/Ie rjmnepara Meam»
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CamocTosiTenbHasi padoTa 00y4al0IUXCs

Tema 1.8.
AJIbIeruabl 1 KeTOHbI

Cojep:xanue yueOHOr0 MaTepuajia

1. F'omonozuueckue paovt anboezudos u kemonos. I[lonsmue o KapOOHUNBHBIX COeOUHeHUsX. DIeKMPOHHOe CMPOoeHUe
KapOoHubHoU epynnul. Mzomepus u Homenkiamypa anb0euoos u kemonos. Qusuueckue ceolucmaeda KapOOHUTbHBIX COeOUHEHU.

2. Xumuueckue ceolicmea anb0ezudos u Kemonos. Peaxyuonnas cnocobnocms KapOOHUIbHLIX coedunenull. Peakyuu oxucienus
anoezudos,  KaueCcmeeHHvle — peakyuu — Ha — anvoecudnyro  epynny.  Peakyuu — nonuxomOencayuu: — obpaszosanue
GenonopopmanboecuoHbIX CMOJL

3. IIpumenenue u nojiyuenue KapooHUIbHbIX coedunenuil. Ilpumenenue anb0ecud08 u KemoHos 6 Oblmy U NPOMbIUILIEHHOCTU.
Anvoecuowt u kemonvt 8 npupode (3upmnvie macia, pepomonsi). Ilonyuenue KapOOHUNBHBIX COCOUHEHUU OKUCICHUEM CNUPMOS,
euopamayuell aiKUHO8, OKUCIEeHUeM Yeneso0opodos. Omoelvhbie npeocmasumenu aib0ecudo8 U KemoHO08, chneyuguueckue
CnOCcoObL UX NOIYUEHUS U CEOUCMEA.

B ToM uncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

[Ipaktrueckoe 3ansiTre: «/3yueHne BOCCTAHOBUTEIILHBIX CBOMCTB aJIb/ICTHIOB: PEAKIHS «CepeOpsSIHOrO 3epKaay, BOCCTAHOBIICHHE
rugpokcuna meau (I1)»

CamocTosiTenbHasi padoTa 00y4al0IUXCH

0K 2,5,7,9

Tema 1.9.
KapOonoBbie KHCI0TBI 1
HMX IPOU3BOAHBIE

Cojep:xanue yueOHOr0 MaTepuajia

1. F'oMomnorn4eckuii psij| MpeaenbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [ToHsATHE 0 KapOOHOBBIX KHCIIOTAX U MX
kiaccudukanys. JIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIIBHON TPYIIIBL. | OMONOrnuecKuii psiji IpeeIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, MX HOMEHKJIATypa 1 n3oMepus. MexXMOIeKyIsipHbIe BOAOPOIHEIE CBSI3U KapOOKCHITBHBIX
TpYNIL, UX BIUSIHUE HA (PU3MYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

2. XuMu4yecKue CBOMCTBA Kap6OHOBBIX KHUCJIIOT. PeaKHI/II/I, WITIOCTPUPYIOIIUE KUCITOTHBIC CBOMCTBA U UX CpaBHEHHE CO
CBOMCTBAMH HCOPTaHNYCCKUX KUCJIOT. O6pa3OBaHI/Ie (l)yHKHI/IOHaJ'IBHHX MMPOMU3BOAHBIX Kap6OHOBI>IX KHUCJIOT. PeaKHI/II/I
3Tep1/1(1)1/11<au1/11/1. AHFI/IJ_'[pI/II[I)I Kap6OHOBBIX KHCJIOT, X NOJTYYCHUC U IPUMCHCHHUC.

3. CrnocoOblI osry4deHust KapOOHOBBIX KUCIOT. OTAeNbHBIE IPEJCTABUTENHN 1 MX 3HaYeHue. OO0Iue criocoObl MOTydeHusI:
OKHCIJIEHHE aJIKAaHOB, aJIKEHOB, IIEPBUYHBIX CIIMPTOB, AJIbAETUIOB. BaskHelne rmpeacTaBuTes KapOOHOBBIX KHCIIOT, HX
Oroornyueckast polib, celuprIecKrue croco0bl ITOy9YeHusl, CBOMCTBA M IPUMEHEHHE MYPaBbUHOM, YKCYCHOM, MaIbMUTHHOBOH 1
CTEapUHOBOM; aKpUIJIOBOW M METAKPHIIOBOH; OJICMHOBOM, JIMHOJIEBOW M JIMHOJIEHOBOH; IIaBeJIeBOH; OEH30MHOMN KHCIIOT.

Heyxocrosnvie kapbonoevie Kuciomol u okcuxuciomol. BajicHeliwue npedcmasumenu Kucaom, ux 61o02u4eckas posi,
ceolicmea u npumeHerue

4. Cnoxuble 3¢upsl. CTpoeHHe 1 HOMEHKJIATypa CIOKHBIX 2(HUPOB, MEKKIACCOBasi H30MEPUS ¢ KApOOHOBBHIMH KUCIIOTAMHU.
CrniocoObI MoTy4eHus CIIOKHBIX 3¢UpoB. OOpaTUMOCTD peakuy 3TeprduKayy 1 (HaKTOphl, BIUSIIONINE HA CMEIICHHE
paBHoBecust. OOpazoBaHue CIOXKHBIX MoaAGupoB. [lomuatiinenrepedranar. JlaBcan kak npeacTaBUTENb CHHTETHYECKUX BOJIOKOH.
XUMHYECKHE CBONCTBA M MPUMEHEHHUE CIIOXKHBIX 3(PUPOB.

5. XKupsl. J)Kupsl kak croxHble 3(UpbI TauLeprHa. KapOoHOBBIE KUCIOTHI, BXOSIIME B COCTAB )KUPOB. 3aBUCHUMOCTh
KOHCHUCTEHIIUHU KUPOB OT UX COCTaBa. XMMHUYECKHE CBOMCTBA JKUPOB: TUIPOJIN3, OMBUIEHHE, THAPUPOBaHUE. bronorndeckas ponb
YKMPOB, MX UCIIOJIH30BaHNE B OBITY U MPOMBIIIIIIEHHOCTH.

6. Comu kapOOHOBBIX KUCITOT. Mputa. CriocOOBI TTONTYUEHHUsI COJICH: B3aUMOICHCTBHE KaPOOHOBBIX KHCIOT C METAJIIIAMH,
OCHOBHBIMH OKCHJIaMHU, OCHOBAHHSIMU, COJISIMU; IIEIIOYHON TUAPOIH3 CIOKHBIX A(PUPOB. XUMHUCCKHE CBOWCTBA COJICH
KapOOHOBBIX KUCIIOT: TUAPOIIU3, PEAKIIUH HOHHOTO 00OMEHA. MBLIa, CYIITHOCTh MOFOIIEro JIeicTBHs. OTHONMICHHE MbIJIA K KECTKOM
Bosie. Cunrernueckue Morormue cpencrsa — CMC (eTepreHTsl), UX MPEUMYIIeCTBA M HETOCTATKH.

Bocku. Bocku Kakx CJ0dCHbIE dOUDbL BbLCOKOMOJICKYAPHbIX Kucaom u cnupmos. Knaccugpurayus, ceoticmea,
HAX0XHCOCHULE 8 NPUPOOL, NPUMEHEHUE.

12

OK 2,5,7.9,
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Honyuenue u nepepabomra sxcupos u macen. Kupor 6 numanuu. Ipasuna Xparerus Hupos u KYJIUHAPHOLL
006pabomru nPoOyKmMos.

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

HpaKTI/I‘IeCKOG 3aHATHC! ((PaCTBOpI/IMOCTB Pa3JIMYHBIX Kap6OHOBHX KHUCJIOT B BOJE. B3aPIMOZ[eI>iCTBPIe yKCYCHOﬁ KHCJIOTEI C
MEeTallIaMn»

HpaKTI/I‘IeCKOG 3aHATHUC! «CpaBHeHI/Ie CTCNIEHU HECHACBIICHHOCTH TBEPAOI'0 U JKUAKOI'O JKUPOB. OMEblLIeHne JKupa. HonyquI/Ie
MbLlJIa 1 U3YUCHUEC €TO CBOMCTB: HeHOO6pa3OBaHI/I$I, peaKHI/Iﬁ HOHHOI'O O6MeHa, TUaApoOJIn3a, BbIACICHUA CBO6OI[HI>IX JKUPHBIX
KUCIIOT»

CamocTosiTennbHasi padoTa 00y4al0IUXCH

Tema 1.10.
Yraesoasl

Cojep:xanue yueOHOr0 MaTepuajia

1. TTonsTHEe 00 yrieBomax. Kimaccudukarus yriieBomnoB. MOHO-, IH- U MOTUCAXAPHUJIbI, IPESICTABUTEIN KaXKIOH TPYIIIBI YTIICBOIOB.

buonornueckas POJIb YIJTICBOJAOB, UX 3HAYCHUEC B JKU3HU YCJIOBCKA U 06H1€CTBa.

2. Monocaxapuzsl. CTpoeHue U onTHieckas H30Mepus MOHOcaxapuaoB. Mx kiaccudukalys mo 4uciy aToMoB yriepoja u
nipupoje kapOoHMIbHOM rpynibl. @opmynber Ouinepa u Xeyopea It H300pakeHnsT MOJIEKYIl MOHocaxapuioB. OTHeceHHe
MoHocaxapuaoB K D- u L-psty. Baskneiiime npecTaBUTEIN MOHO3.

3. I'mroko3a, cTpoeHue ee MOJIEKYIbl U (pru3ndeckue cBoiicTBa. Tayromepus. XUMHYECKHE CBOMCTBA TITIOKO3BI: PEAKIMH 10
JIBACTUAHON TpyIiIe («cepedpsiHOro 3epKaay, OKUCICHNE a30THON KHCIOTOH, THAPUPOBaHUE). Peakiny TIr0K03bI KakK
MHOT02TOMHOT'O CIIMPTa: B3aUMOJIEHCTBHE TIIFOKO3bI ¢ rHApokcunoM Meu (1) mpu koMHaTHON Temneparype U HarpeBaHHH.
Paznuunbie THIBI OpOKeHUs! (CIIMPTOBOE, MOJIOYHOKHUCIIOE). [ I1tok03a B nipupoze. bronorndeckast poib U IpUMEHEHHE TITFOKO3BI.
®pykTo3a Kak M30Mep III0K03bl. CpaBHEHUE CTPOEHHST MOJICKYJIBI M XUMHUYECKUX CBOIMCTB TITIOKO3bI U PpyKTO3bI. DpyKTO3a B
HpHUpoJie U ee OMOJIOruuecKas poib.

4. Tlenro3sl. Pubo3a u z[e301<cnpn6o3a KaK NMpEACTABUTECIIN aJILJJOIICHTO3. C’I‘pOeHI/Ie MOJICKYIJL.

5. Z[I/IcaxapI/IZU)I. CTpOeHI/Ie Aucaxapuaos. Criocob cousieHeHus MKIIOB. BoccTanaBuBaromye 1 HEBOCCTAHABIMBAKOIINE CBOMCTBA
AUCaxapruJa0B KaK CJICACTBUC COUJICHCHUA IUKIIA. CTpoeHHe U XUMHUYECKHE CBOMCTBA caxapoO3hbl. TexHomornueckue OCHOBBI
MPON3BOJICTBA CaXapO3bl. JlakTo3a u MaabTO3a KaK MN30MCEPLI CaXapOo3bl.

6. [Nonucaxapusl. OOIIee ctpoeHne nomucaxapuaoB. CTpoeHrne MOJIEKYIIbl Kpaxmaia, aMuIo3a U aMIJIoNeKTHH. du3ndeckne
CBOMCTBa KpaxMaja, ero HaxoXJIeHHue B ITpUpojie U Ouosiorunueckas poib. [ ukoren. XuMuueckne cBoiicTBa kpaxmaia. CtpoeHue
9JIEMEHTAPHOTO 3BE€HA LIEJUTION03bI. BiHsiHIE CTpOSHUS TOJTMMEPHOH 1eny Ha (PU3nYecKne ¥ XMMHUUECKHE CBOWCTBA LEIJUTIOIO3HI.
I'maponu3 1esmTono3sl, 00pa3oBaHUE CIIOKHBIX (UPOB C HEOPTAHUYECKHMHU M OPraHWYEeCKUMHU KUciaoTaMu. [lonstrue 00
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeJIKe, BUCKo3e. HaxoxkaeHne B nmpupo/ie n Ouosiornyeckas poib Hesunoio3sl. CpaBHEHHE
CBOMCTB KpaxmaJja U [EeJUTIOI03bL.

Yenesoowt 6 numanuu uenosexa. Hpa@uﬂa numanus. [lekmunosvle eeulecmed, pacmumellibHble Kameou u Cu3u.

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

[TpakTrueckoe 3ansiTre: «Peakiust «cepeOpsiHOro 3epKaay IIIOK03bl. B3anmoeiicTBre riroko3sl ¢ ruapokcuaom Meau (1) mpu
pa3nnYHBIX TeMIeparypax. JlelicTBue aMMHaqHOTrO pacTBOpa OKcuaa cepedpa Ha caxaposy. [lelicTBue iona Ha Kpaxmall.
OOHapyxeHue Kpaxmalia ¢ TOMOIIBIO0 KaUeCTBEHHON peakIuy B Meie, Xyiede, Horypre, MaprapuHe, MakapOHHBIX U3/IENNIX,

Kpynax»

CamocTosiTenbHasi padoTa 00y4al0IUXCH

OK 1 OK 2,5,7,9,

Tema 1.11.
AMHHBI, AMUHOKHCJIOTBI,
OeJIKH

Cojepsxanue yueOHOr0 MaTepuajia

1. Kinaccuduxanus u usomepust amuHoB. [lonstre 06 amunax. [lepBudHble, BTopr4HbIE M TpeTHUHBbIE aMuHbI. Kitaccudukanms
aMUHOB 10 TUITY YIJIEBOJOPOJHOIO PAIUKaNa U YUCITYy aMUHOTPYII B MoJieKyse. ['omonornueckue psjibpl NpeaeabHbIX
annpaTHIecKuX U apOMaTHYEeCKHX aMHUHOB, N30MEpHsl 1 HOMEHKJIATypa.

10

OK 1 OK 2,5,7,9,
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2. XuMu4yecKne CBOMCTBA aMHHOB. AMUHEI KaK OPraHn4eCKUeC OCHOBAHUS, X CPABHCHUC C aAMMUAKOM U APYIrUMU
HCOPraHn4YCeCKNMMHU OCHOBAHUAMU. CpaBHeHI/Ie XHMUYECKHX CBOUCTB aJ'II/I(l)aTI/I‘{eCKI/IX 1 apOMaTUYCCKUX aMUHOB. O6pa3OBaHI/Ie
aMHu10B. AHUINHOBBIE KpaCuUTCIIN. IloHsiTHE O CHHTETUYECKUX BOJIOKHAX. HOJ'H/IaMI/II[I)I U NMOJIMaMUIHBIC CHHTCTHYCCKHUE BOJIOKHA.

3. [lpumenenue u nonydenue amuHoB. [lomydenue amuuoB. Padorer H.H.3uHuHa.

4. Amunokuciotsl. I[Torstue 00 AMHWHOKHCJIOTaX, UX KJ'IaCCI/I(l)I/IKaHI/IH " CTPOCHUC. Onruueckast n3oMepusa a-aMUHOKHCJIOT.
HOMeHKJ'IaTypa AMHWHOKMCIIOT. HBOﬁCTBeHHOCTL KHCIIOTHO-OCHOBHBIX CBOHCTB aMHHOKHUCIIOT U €€ OPpUYUHBI. BI/IHOJ'IHpHHe HUOHBI.
PeaKHI/II/I KOHJCHCalluu. HeHTI/IZ[HaH cBs13b. CUHTETHYECKHE BOJIOKHA: KarpoH, SHAHT. KﬂaCCI/I(bI/IKaHI/IH BOJIOKOH. HonyquI/Ie
AMHWHOKHCJIOT, UX MPUMCHCHHNEC U Ouoornueckas (l)yHKHI/IH.

5. benku. benku xak npupozHbie nonumepsl. [lepBrudHas, BTOpuYHast, TPETUYHAS U YETBEPTHYHASI CTPYKTYPbI OCIIKOB.
OubpuIIsIpHBIE U TI00YISIpHBIE OEIKH. XMMUYECKHEe CBOMCTBA OSITKOB: TOPEHHUE, AeHATYpalns, THAPOIN3, KAUeCTBEHHBIE
(uBeTHBIE) peakiyy. buonornyeckrne QyHKINU OEIKOB, MX 3HAUCHHE.

benxu kax xomnonenm nuwu. Ilpasuna kynunapnoti oopabomxu npodykmos. Ilpobrema 6e1K06020 20100aHUs U NYMU €€ PEeULCHUSL.

B ToM umncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

[\

[pakTryeckoe 3anstue: «Jlenatypanus Oenka. [[BeTHbie peakiuu OenkoB. OOHapy)KeHHE OeTTKa B KyPHHOM SIATIC U MOJIOKE)

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Tema 1.12.
A3o0Tcoaep:kaiue
reTEPOUNKINICCKHUE
COeMHEHN.
Hymennonue KHUCJIOTHI

Cojep:xkanue yueOHOr0 MaTepuajia

HyxneunoBsle kucnotsl. HykiienHOBBIE KUCIOTHI Kak IpUpoAHbIe TonuMepsl. Hykieotuasl, ux ctpoenue, npuMepsl. ATO u AJ1O,
HX B3auMOINpeBpalieHue 1 poiib atoro mnpouecca B npupoje. [Houstue JJHK u PHK. Crpoenune JTHK, ee nepsuunas u BropuyHast
crpykTypa. Paboter @.Kpuka u JI.Yorcona. KommiemeHTapHOCTh a30TUCTHIX OcHOBaHuW. Perumkarust JIHK. Ocobennoctu
crpoennst PHK. Tumst PHK u nx 6uonorndeckue ¢pynkiuu. [Tonsitie o TponuHom xoze (komoHe). buocunTes Genka B )KMBOM
kierke. ['eHHas nmxeHepus u OnorexHonorus. TpaHcreHHbIe POPMBI pACTEHHUH 1 )KUBOTHBIX.

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

HpaKTI/I‘leCKOC 3aHsaTue: «Pemenue OKCIICPUMCHTAJIbHBIX 3a7a4 10 OpFaHPI‘IeCKOfI XUMHN»

CamocTosiTenbHasi padoTa 00y4al0IUXCH

OK 10K 2,5,7,9

Tema 1.13.
Buonornuyecku aKTHBHbBIE
coeqUHEeHNS

Cojep:xkanue yueOHOr0 MaTepuajia

1. ®epmentsl. [TonsTHEe 0 PepMEHTaX KaKk O OMOJOTMYECKUX KaTajau3aTopax 0einKkoBoi nmpuposasl. OcOOEHHOCTH CTPOCHUS
CBOMCTB B CpaBHEHHH C HEOPTaHMYECKUMU Katanuzaropamu. Kinaccudukanms dpepmentoB. OCOOEHHOCTH CTPOCHHS U CBOMCTB
(hepMEHTOB: CEIEKTUBHOCTH M AP(PEKTHBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (DepPMEHTOB OT TemIepaTypsl U pH cpenpl. 3HaueHne
(epMeHTOB B OMOJIOTMU ¥ MPUMEHEHUE B TPOMBIILICHHOCTH.

2. Buramunsl. [Tonstie o Buramunax. Mx knaccudukanms u odoznauenune. Hopma norpebienus BuraMuaoB. BogopactBopumebie
(na npumepe ButamuHOB C, rpynmsl B u P) u sxupopactBopumsie (Ha npumepe ButramMuHoB A, Du E). ABuTamMnHo3sl,
THIIEPBUTAMHUHO3HI M TUTIOBUTAMHHO3bI, NX NPO(QUIAKTHKA.

3. FOpMOHI)I. IlonsTue o TOpMOHaXx Kak OHOJIOTMYECKH aKTUBHBIX BCIICCTBAX, BBIMOJIHAIOMINX SHAOKPUHHYIO PETYISAIUIO
JKU3HCACATCIIBHOCTU OPraHu3MOB. KJ'IaCCI/I(l)I/IKaHI/IH TOPMOHOB: CTCPOU/IbI, TPOU3BOJHBIC AMUHOKUCIIOT, NOJTUIICOTUAHBIC U
OEJIKOBEIE TOPMOHBI. OTI[eJ'H)HI)Ie NPpECACTAaBUTCIIN 5CTPAIU0JI, TCCTOCTCPOH, MHCYJINH, aJpCHAJINH.

4. JlexapctBa. [ToHsTHE 0 TeKapcTBaX Kak XMMUOTEpaNeBTUYECKUX NpenapaTax. KpaTkue ucropuueckue cBeeHus 0
BO3HMKHOBEHHH M Pa3BUTUH XMMHUOTEpANHH. [ pynibl JekapcTB: cyabhaMuabl (CTpenToNnun ), aHTHOMOTUKY (IEHUIMIIIMH),
AQHTUIUPETHKY (aCIIMPHH), aHAJIBIETUKH (aHAIBIMH). MeXxaHu3M JIeHCTBHUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHNE
MOJIEKYJI, TPOrHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAJIN3a XMMUYECKOTO CTPOEHHS. AHTHOMOTHKY, UX KIaccH(UKaIus 1o
CTPOEGHHIO, TUITY M CIIEKTpY AelcTBUs. besonacHblie criocoObl MPUMEHEHUs], JJeKapCTBEHHBIE (POPMBI.

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

[paktiueckoe 3anstre: «OOHapyKeHHE BUTAMHUHA A B 11oJicoTHeYHOM Maciie. OOHapyxeHne ButamuHa C B sSI0JIOUHOM COKe.

OK 1 OK 2,5,7,9,
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Onpez[eneHI/Ie BuTamuHa DB pI)IGI)eM JKUPC WIN KYPHUHOM KCIITKE»

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Paznen 2.

OO0masi ¥ HeopraHu4ecKasi XMMHUsI

90

Tema 2.1.
Xumus — HayKa 0
BelecTBax

Conep:xanue yueOHOr0 MaTepuajia

1. CocraB BemecTBa. XUMHUIECKHE 37ieMeHThI. CIOCOOBI CYIIECTBOBAHUS XUMUYECKHUX JIEMEHTOB: aTOMBI, IPOCTHIE M CIIOKHBIE
BelllecTBa. BelecTBa NOCTOSHHOIO U IIEPEMEHHOT0 COCTaBa. 3aKOH OCTOSHCTBA COCTaBa BELIECTB. BelecTBa MOIEKYIIPHOIO U
HEMOJIEKYJISIpHOro cTpoeHus. Crioco0bl 0TOOpasKeHHUsI MOJIEKYII: MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJIBI; IIAPOCTEPIKHEBEIE U
MacmradHble npoctpancTBeHHble (Ctioapra — bpurieda) Mojeny MoJIeKyIl.

2. I/I3MepeHHe BemiecTBa. Macca aTOMOB U MOIJICKYII. ATomHas CIUMHUIIA MACCBI. OTHOCHUTEILHBIE aTOMHAs 1 MOJICKYJIsIpHast
maccel. KonnyecTBo BelecTBa u CAWHUIIBI €TO U3SMCPCHUA. MOJIb, MMOJIb, KMOJIb. Yucmo ABoraz[po. MOJ'IHpHaH mMacca.

3. ArperaTHble COCTOSTHUS BelecTBa. TBepoe (KpUCTAIUTMIECKOE 1 aMOp(HOE), )KUIKOE ¥ ra3000pa3Hoe arperaTHble COCTOSHUS
BEIIeCTBA. 3aKOH ABOTraJIpo M €ro cieacTBHst. MOSIpHBIN 00heM BEIIECTB B ra3000pa3HoM cocTosiHid. OOBeTUHEHHBIN Ta30BbIH
3aKOH U ypaBHeHHe MeHnpeneesa — Knanelipona.

4. Cmecu BemecTB. Pazmmuus MCKAY CMECAMU U XUMHUYCCKUMU COCANHCHUSMMU. MaccoBast 1 00beMHas JOJIM KOMIIOHCHTOB CMCCHU.

B ToM uncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

HpaKTI/I‘leCKOC 3ansaTue: «V3roropieHue Moz[eneﬁ MOJICKYJI HCKOTOPBIX OPraHNYCCKUX U HCOPraHNMYCCKUX BCUICCTB)

CamocTosiTenbHasi padoTa 00y4al0IUXCH

0K 2,5,7,9

Tema 2.2.
Crtpoenne atoma

Cojepsxanue yueOHOr0 MaTepuajia

1. AToM — cioxxHast qacTtuua. Z[OKBBaTeJ'H)CTBa CJIO)KHOCTHU CTPOCHUSA aTOMa: KaTOAHBIC U PCHTI'CHOBCKHUEC JIYUH, (l)OTOB(I)(I)eKT,
PaguOaAKTUBHOCTD, BJICKTPOJINS.

2. [NnanerapHas mozens aroma J. Pesepdopaa. Crpoenne aroma o H. bopy. CoBpemeHHbIe pe/ICTaBICHUS O CTPOSHUN aToMa.
KopnyckynsipHO-BOJTHOBOH JTyaJlu3M YacTUI] MUKPOMHPA.

3. CocraB aToMHOro apa. HykIoHBI: IPOTOHBI ¥ HEUTPOHBI. M30TONBI M HYKIUABL. Y CTOMYUBOCTB SIIIED.

4. DnextpoHHast 0000uka aToMoB. [ToHATHE 00 2JIEKTPOHHON OpOHUTANIN 1 3JIEKTPOHHOM obOJake. KBaHTOBBIE UnCIIa: TIIaBHOE,
opOuTtaibpHOe (T0O0YHOE), MATHUTHOE U CITMHOBOE. Pacnpe/enenue 3JIeKTPOHOB 10 SHEPTETHIECKUM YPOBHSIM, TTOAYPOBHSIM 1
OopOuTaIsIM B COOTBETCTBUH C IIPUHIIMIIOM HauMeEHbIIEH SHeprun, npuHiunoM [laymu n npasuiom ['yHaa. DnekTpoHHbIe
KOH(UTYpaluy aTOMOB XUMHYECKUX 3JIEMEHTOB.

5. BaneHTHBIC BO3MOXKHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB.

6. 3J'IeKTpOHHaH maccmbnxaunﬂ XUMHUYCCKUX BJICMCHTOB! §-, P-, d-, f-oy1eMeHnTEL.

CamocTosiTenbHasi padoTa 00y4al0IUXCH

0K 2,5,7,9

Tema 2.3.
[Mepuoanueckuii 3aKoH 1
[Mepuoanueckasi cuctema
XUMHUYECKHX 3JIEMEHTOB
J.UA. MeHnnesieeBa

Cojepsxanue yueOHOr0 MaTepuajia

1. OTKpBITHE IEPUOAMYESCKOT0 3aKoHa. [IpeImoChUIKY: HAKOIICHHE (haKTOIOTMIECKOT0 MaTepuaia, paboThl PEIIICCTBECHHIKOB
(M. B. [leGepeiinepa, A. D.11lankyprya, [Ix.A.Hetonerzaca, JI.LHO.Metiepa), che3n xuMukoB B Kapicpys, muaHocTHBIC KadecTBa J1.
U. MenneneeBa. Otkpoitue 1. Y. MenneneeBsiM [leproguueckoro 3aKoHa.

2. Tlepuonuueckuil 3aKoH U cTpoeHue atoma. M3oronsl. CoBpeMEHHOE MOHATHE XUMUYECKOr0 31eMEHTa. 3aKOHOMEPHOCTH I
Mo3snu. CospemenHas popmynuposka Ilepuogudeckoro 3axkoHa. Ilepuonudeckas cuctema u ctpoeHue aroma. Ou3nyeckuii cMbIc
MOPAIKOBOTO HOMEPA JIEMEHTOB, HOMEPOB IPYMIIEI U nepuoa. [lepuonuueckoe n3MeHeHNE CBOMCTB 3JIEMEHTOB: Palyca aToOMa;
SHEPIUU MOHU3AIMY; AIEKTPOOTPULATEIbHOCTH. [IpUUNHBI N3MEHEHUS METAININUYECKUX U HEMETAJUINYECKUX CBOMCTB 2JIEMEHTOB B
TpynIax v nepuojax, B TOM Yucie OONbIINX U cBepxOombinux. 3Hauenue [lepronnueckoro 3akona u [lepuoandeckoii cucTeMsl
xuMH4eckux 31eMeHToB JI. M. MenneneeBa uist pa3BUTHS HAyKU M TOHUMAaHUsI XUMHYECKON KapTHHBI MHpa.

CamocTosiTenbHasi padoTa 00y4al0IUXCH

0K 2,5,7,9

Tema 2.4.

Conep:xanue yueOHOr0 MaTepuajia

0K 2,5,7,9
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CrpoeHne BelecTBa

1. IloHsTHE O XUMUYECKO! CBS3HU. THIIBI XUMHUYCCKHUX CBS3CH: KOBAJICHTHAas, MOHHAA, MCTAJUIMYCCKAasA U BOAOPOAHAs.

2. KoBaneHTHas XUMUYECKAsl CBS3b. Z[Ba MECXaHHU3Ma O6pa3OBaHI/IH 9TOH CBSI3U: OOMEHHBIN U ﬂOHOpHO-aKHeHTOpHBIﬁ. OCHOBHBIE
napaMeTphbl 3TOI0O TUIIA CBA3U: JJIMHA, IIPOYHOCTD, YI'OJI CBA3U UJIN BaJICHTHEIN yroua. OCHOBHBIE CBOIICTBA KOBAJICHTHOU CBSI3H:
HACBIIIICHHOCTD, NOJIAPU3YEMOCTD U IPOYHOCTh. aﬂeKTpOO’I‘pI/IHaTeHBHOCTB u KJ'IaCCI/I(l)I/IKaHI/IH KOBAJICHTHBIX CBSI3€H I10 OTOMY
MPU3HAKY: NMOJISApHAA U HEOJIAPHAasA KOBAJICHTHLIC CBA3U. HOJ'IHpHOCTI) CBsI3U U MOJIAPHOCTH MOJICKYJIbI. Croco6 NEPCKPbIBAHUA
OJICKTPOHHBIX Op6PITaJ'IeI>i u maccmbnxaunﬂ KOBAJICHTHBIX CBSI3€H 110 OTOMY IPU3HAKY: CT- U II-CBA3U. KpaTHOCTB KOBAJICHTHBIX
CBsI3EH U maccmbnxaunﬂ HX 110 3TOMY IPU3HAKY: OJUHAPHBIC, ﬂBOﬁHLIe, TpOﬁHBIe, NOJTYTOPHBIC. Tunsr KPUCTATIIIMICCKUX
PEUHICTOK Y BEUICCTB C 5TUM TUIIOM CBA3U: ATOMHBIC U MOJICKYJIAPHBIC. du3nyeckre CBONCTBA BEIIECTB C dTUMU Kpu-
CTAJIJIMYCCKUMU PCIICTKAMU.

3. Monnas xuMuueckast cBsi3b. KpaliHuii ciydail KoBaJIeHTHOH MOJISIPHOM cBsi3u. MexaHnu3Mm o0pa3oBaHusl HOHHOH cBsi3u. VloHHbIE
KPUCTAJJINYECKUE PEIIETKH U CBOWCTBA BEILECTB C TAKMMHU KPUCTAJUIAMH.

4. Metaymuinveckas XuMU4ecKkas CBsi3b. OCcOOBIN THIT XUMUYECKOW CBSI3U, CYIIECTBYIONINI B METaUIaX U ciutaBax. Ee oTimuuus u
CXOJICTBO C KOBAJICHTHON U HOHHOM CBsI3siMU. CBOMCTBA METAJUIMYECKON CBA3U. MeTainyeckie KpUCTalIndecKue penieTky 1
CBOICTBA BENIECTB C TAKUMU KPUCTAJIJIAMHU.

5. Bomopoanas xumMudeckast CBsi3b. MexaHu3M 00pa30BaHUs TaKOH CBs3H. Ee KilacCupuKaIwms: MeXMOIICKY/ISIpHAS U
BHYTPUMOJIEKYIISIPHAsI BOJOPOHBIE CBA3U. MOJIEKYISIpHbIE KPUCTAJUIMYECKUE PEHIETKH JIJIsl 9TOrO THMa CBsi3u. dusnueckue
CBOICTBA BEIECTB C BOJOPOIHOIN CBSI3bI0. broornueckas poiib BOJOPOIHBIX CBS3EH B OpraHU3aIMU CTPYKTYP OHOIIOIMMEPOB.

6. Enunast npupoja XMMHUYECKHUX CBSI3€H: HalIM4YMe PA3INYHBIX TUIIOB CBSI3€H B OJJHOM BEIIECTBE, IEPEXO OJHOIO THUIA CBS3H B
JPYroi u T. .

7.KommuiekcooOpazoBanue. [ToHATHE 0 KOMIUIEKCHBIX COSTUHCHUAX. KOOPIMHAIIMOHHOE YHCIO KOMILICKCO00Pa30BaTelIs.
BHyTpeHHsIs U BHEHAs cdepa KOMITICKCOB. HOMEHKIIaTypa KOMIUICKCHBIX COeIMHEHU. X 3HaYcHue.

B ToM umncie, NpaKTHYECKUX 3aHATHI M J1a0OPaTOPHBIX padoT

JlabopaTopHas pabora: «KadecTBeHHbIe peakimy Ha HoHbI Fe2+ u Fe3+y

CamocTosiTeibHasi padoTa 00y4aloIUXCs

Tema 2.5.
IHoanmepsl

Conepxanue yueOHOr0 MaTepuajia

1. Heopranuueckue moiaumepsl. [lomrmMepbl — MPOCThIE BEIIECTBA ¢ ATOMHON KPUCTAIITMYECKON PEIIETKOM: alIoTpOITHbIC
BUIOM3MEHEHUs yriieposa (anmas, rpadur, KapOuH, QyuiepeH, B3aUMOCBS3b THOPH/IM3alnN OpOuTaIell y aToMOB yriaepoza ¢
MPOCTPAHCTBEHHBIM CTPOCHHUEM AJUTOTPOITHBIX MOAU(UKAIINIT); CENIeH U TP LEMOYSYHOro CTpoeHusl. [lomrMepbl — CIIOXKHBIC
BEII[ECTBA C aTOMHOW KPUCTAIUTHYECKOI PEIICTKOW: KBapll, KpeMHe3eM (IIMOKCHTHbIC COS/IMHEHHS KPEMHHS), KOPYH/ (OKCH/T
AITIOMUHHS ) ¥ ATFOMOCHITHKATHI (TTOJIEBbIE LIMATHI, CITI0/IA, KAOJIUH). MuHepasisl 1 ropHble moposl. Cepa riactuyeckas.
MuHepanbHOe BOJOKHO — acOecT. 3HaYeHHe HEOPTaHUUECKUX MPUPOTHBIX MOIUMEPOB B (POPMHUPOBAHHHU OJJHOU M3
T'COJIOTUIECKUX 000JI0UeK 3eMIIH — JIUTOC(EPHI.

2. OpFaHI/I‘IeCKI/Ie TOJIMMEPHEI. Croco0bI ux NOJMYYCHUA: PCAKIINU TOJIUMCPpHU3allu U PCAKIUU IMOJIUMKOHACHCAIIUH. C’I‘pyKTypI)I
MOJIMMEPOB: HHHeﬁHLIe, PAa3BCTBJICHHBIC U TPOCTPAHCTBCHHBIC. C’I‘pyKTprIpOBaHI/Ie MOJIMMEPOB: BYJIKaHU3AIlUA Kay1yKOB,
Z[Y6J'IeHI/Ie 6€J'IKOB, OTBCPIKACHUC MMOJIMKOHJICHCAITMOHHBIX MMOJIMMEPOB.

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

3. Kiraccudukanust monumMepoB N0 pa3IndHbIM IIPH3HAKAM.

B ToM uncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

JlabopatopHas pabora: «O3HaKOMIIEHHE ¢ 00pa3IiaMH INIACTMACC, BOJIOKOH, Kay4yKOB, MHHEPAJIOB U FOPHBIX ITOPOI)

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Tema 2.6.
JucnepcHble cUCTEMbI

Cojepsxanue yueOHOr0 MaTepuajia

1. Ilonamue o Ooucnepcuvix cucmemax. Knaccugpuxayus oucnepchvix cucmem 6 3a8UCUMOCHIU OM A2Pe2amHO20 COCMOSHUSL
oucnepcuonHoll cpedvl u Ooucnepcholl ¢hazel, a makdce no pasmepy ux uacmuy. Ipyboducnepcuvie cucmemvl: SMYIbcuu U

OK 1 OK 2,5,7,9,
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cycnenzuu. Toukooucnepchvle cucmemvl: KOLIOUOHbIE (307U U 2elu) U UCMUHHBIE (MOACKVIAPHbIE, MOLEKYJIAPHO-UOHHbIE U
uonuwvie). dgpdpexm Tunoans. Koazynisyus é kornouonwix pacmeopax. Cunepesuc 6 2eisx.

2.3Hauenue OuCnepCHBIX CUCHIEM 6 HCUBOT U HEHCUBOU NPUPOOe U RPAKIMUYECKOU HCUZHU Ue108eKd. DMYIbCUll U CYCNeH3UU 8
cmpoumenbcmee, NUesoll U MeOUYUHCKOU NPOMbIUIEHHOCTUY, KOcMemuke. Buonioeuyeckue, MeOUYUHCKUE U MeXHOI0SUYecKue
307U. 3Hauenue eenell 6 opeanusayuu scusou mamepuu. buonoeuueckue, nuwesvie, meouyunckue, kocmemuyecxue eeau. Cunepesuc
Kax ¢hakmop, onpedensiowuti Cpox 200Hocmu npodykyuu Ha ocrose eeneti. Ceepmuleanue Kposu KAk OUON0LUYECKUll CUHEpPesUC,
e20 3HaueHue.

CamocTosiTenbHasi padoTa 00y4al0IUXCs

Tema 2.7.
XuMnueckue peakuuu

Cojep:xanue yueOHOr0 MaTepuajia

1.Knaccugpukayus xumuueckux peaxyuil 8 Op2aHU4ecKOU U Heopzanuueckou xumuu. [lonsamue 0 XuUMU4eckou peaxyuu.
Peakyuu, uoywue 6e3 usMeHeHUss KaueCmMeeHHO20 COCMABA Gewecms. aLomponuzayus u usomepusayus. Peaxyuu, uoywue c
UBMEHEHUEeM COCMABA Geujecma: No HUCLy U Xapakmepy peasupyioujux u 06pazyiouuxcs 6ewecme (PAasnodcenus, coeOuHeHus,
s3ameujeHus, 0OMeHa); no UBMEHEHU) CMeneHell OKUCTCHUS JIeMEHMO8 (OKUCTUMENbHO-60CCIMAHOBUMEbHBIE U HEOKUCTUMEbHO-
680CCMAHOBUMENbHBIE PeaKyUlL); N0 Meniogomy 3ggexmy (3K30- u sH0OmepmMurecKkue), no gase (2omMo- u 2emepocentvle), no Ha-
npasnenuro (obpamumvie u HeoOpamumvle); NO UCHOILIOBAHUN) KAMANUIAMOPA (KAMATUMUYECKUEe U HeKAmaiumuiecKkue); no
MEXAHUSMY (PAOUKATbHBLE, MOICKYIAPHBIE U UOHHbLE).

2.Bepossmnocme npomeKaHus Xumuueckux peaxuyuii. Bnympemunsisi snepeus, sumanvnus. Tennosoil sgghexm xumuueckux
pearxyuil. Tepmoxumuueckue ypaenenus. Cmanoapmuas 3HManibnus peakyutl u oopazosanus sewecms. 3axon I. U. I'ecca u ezo
cnedcmeus. IHmponusi.

3. Ckopocms xumuueckux peaxyuii. Ilonsmue o ckopocmu peaxyuti. CKOpocmv 20MO- U 2eMePO2eHHOU peakyuu. DHepeus
akmusayuu.

4. ®akTopbl, BIUSIONINE HA CKOPOCTh XUMHUECKOW peakimu. [Ipupona pearupyronux BemiecTs. Temmeparypa (3akoH Bant —
l'odda). Konnentpanms. KarannzaTops! 1 KaTanus: roMo- U reTepOreHHbIH, NX MexaHn3Mbl. DepMEHTHI, UX CpPaBHEHHE C
HEOPraHMYECKUMHU KaTaau3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEAaKLUil OT MOBEPXHOCTH CONPUKOCHOBEHHS PEartpyroliX BEHIECTB.

5.00pamumocmov xumuueckux peaxuyuil. Xumuueckoe pasnoeecue. Ilonsmue o xumuueckom pasHosecuu. Paenogechuvie
KOHyenmpayuy. JuHamuunocms Xumuueckozo pasnogecusi. Daxmopul, iusouue Ha cMeujeHue paeHOBecUsl. KOHYEeHMpayus,
dasnenue, memnepamypa (npunyun Jle [llamenve).

10

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

JlaGoparopHas pabora: «IlonydeHne KHCIopoaa pa3ioKeHHeM MePOKCHIa BOIOPOIa U (MIIH) MepMaHTraHaTa KaJIHshy

JlaGopartopHas padora: «Peakuuu, uaymme ¢ o0pa3oBaHUEM OCaJIKa, Ia3a MM BOJbI ISl OPTaHUUECKUX M HEOPTraHMYECKUX
KUCITOT»

CamocTosiTenbHasi padoTa 00y4al0IUXCH

OK 1,
OK 2,5,7.,9,

Tema 2.8.
PacTBOpBI

Conep:xanue yueOHOr0 MaTepuajia

1. ITonsitue o pacrBopax. Pu3MKO-XUMHUYECKast IPUPO/Ia PACTBOPEHHS U pacTBOpOB. B3anmozeiicTBre pacTBOpuTeNs U
pacTBOpeHHOro BellecTBa. PacTBopuMocTs BemiecTB. CriocoOb! BhIPayKeHHs KOHLIEHTPALUU PacTBOPOB: MaccoBas A0
PacTBOPEHHOTO BelIecTBa (MPOIEHTHAs ), MOJISIpHASL.

2. Teopust HNEKTPOTUTHUECKON ArccolHai. MexaHu3M JUCCOLMALMY BEUIECTB C PA3IUUYHBIMU TUIIAMU XUMHUECKUX CBSI3EH.
Bxiag pycCKUX y4EHBIX B Pa3BUTHE MPEICTABICHUN 00 3JICKTPOTUTUICCKON quccormaniui. OCHOBHBIC TIOJIOXKCHUS TCOPUU
AEKTPOIUTUYCCKOM Jucconuaruy. CTENeHb 3JISKTPOTUTHICCKON UCCOUAIIMY U (PaKTOPhI e¢ 3aBUCHMOCTH. CUIIBHBIC U CPEIHUE
DJIEKTPOJIUTHI.

3. {ucconmanust Boasl. Bogopoausiii mokasatesns. Cpea BOAHBIX PACTBOPOB AJIEKTPOINTOB. Peakium oOMeHa B BOAHBIX
pacTBOpax MEKTPOJIUTOB.

OK'1
0K 2,5,7,9,
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4. FI/II[pOJ'H/I?, Kak OOMEHHBIH mpouecc. HeO6paTPIMBII>i TUAPOJIN3 OPIraHUYCCKUX U HCOPTAaHNUYCCKUX COeZ[I/IHeHI/Iﬁ " €0 3HAUYCHUC B
HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU YCJIOBCKA.

5. O0patumslii runponus coneld. CryneHyarsiid ruaponus. [IpakTuueckoe MpuMeHeHHe THPOITH3a.

6. l'uaponu3 opraHMYECKHUX BEIIeCTB (OCTKOB, KHUPOB, YIIICBOOB, MOIHHYKICOTH 0B, AT®) 1 ero Gmororunveckoe u
npakTrmdeckoe 3HaueHne. OMBUICHHUE KHUPOB. Peakiwst STepuduKayy.

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

[\

HpaKTI/I‘leCKOG 3aHATHUC! «HpI/IFOTOBJ'IeHI/Ie PAaCTBOPOB PA3JIMYHBIX BUOB KOHICHTPALIUN)

CamocTosiTeibHasi padoTa 00y4aloUXCsH

Tema 2.9.
OKucanTeILHO-
BOCCTAHOBHTEJIbHbIE
peakuum.
DJIeKTPOXMMHYECKHUE
TPOIEeCChHI

Conep:xkanue yueOHOr0 MaTepuajia

1.OKUCINUTEIbEHO-BOCCTAHOBUTEILHbBIE peaKkuuu. Crenenb okuciieHus. BocctanoBurenu u okucaurean. OKUCIEHUE U
BOCCTaHOBJICHHE. BaskHelIIre OKUCIUTENIN U BOCCTAHOBUTEIN. BoccTaHOBUTENIBHBIC CBOMCTBA METAJIJIOB — MPOCTHIX BEIICCTB.
OKHCIIUTENbHEIE U BOCCTAHOBUTEIBLHBIE CBOICTBA HEMETAJIJIOB — MPOCTHIX BEIICCTB. BoccranoBuTenbHBIE CBOICTBA BCIICCTB,
O6p3.30BaHHI>IX 9JIEMEHTAMU B HU3IIIECH (O’IpPIHaTeJ'IBHOfI) crencHu okuciaeHus. OKUCIUTeIbHbIE CBOMCTBA BCIICCTB, O6paSOBaHHHX
9JIEMEHTAMU B BEICIICH (HOJIO)KPITGJIBHOﬁ) creneHu okuciaeHuss. OKUCINTEIbHBIC U BOCCTAHOBUTEIILHEIC CBOMCTBA BCIICCTB,
O6pa3OBaHHI>IX OJICMCHTAMU B IPOMEKYTOYHBIX CTCICHAX OKHUCIICHU.

2. Kimaccuukarusi OKUCITUTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKInil. Peakini MexaTOMHOTO U MEKMOJICKYJISIPHOTO OKHCIICHHSI-
BOCCTaHOBJIEHUI. Peakiuy BHyTPUMOJIEKYISIPHOTO OKUCIIEHUSI-BOCCTAHOBIIEHUSI. Peakiuy caMOOKUCIIEHUsI-CaMOBOCCTAHOBIICHUS
(IUCTIPOTIOPIIMOHUPOBAHNS ).

3. MeTOJ_'[BI COCTaBJICHUA ypaBHeHI/Iﬁ OKHUCJIIUTCJIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ. MeTOZ[ QJICKTPOHHOT'O Gananca. Biousinue
CpCabl Ha NPOTCKAHNEC OKUCINUTCIIbHO-BOCCTAHOBUTCIILHBIX NPOLIECCOB.

4. XuMyu4ecKrue NCTOYHUKH TOKa. BHGKTPOZ[HBIG IIOTCHIHAJIBI. PHZ[ CTaHAAPTHBIX JJICKTPOJAHLIX IMOTCHIMAJIOB
(Z)J'IeKTpOXI/IMI/I'-IeCKI/Iﬁ pan HaHpH)I(eHI/Iﬁ MeTaJ'IJ'IOB). l'anpBaHMYeCKUE PJIEMEHTHI 1 MPUHIUIIBI UX pa6OTI>I. CocraBieHue
TraJJbBAaHHUYCCKHUX 3JICMCHTOB. O6p3.30BaHI/Ie TaJIbBAHUYCCKUX IMap MpU XUMHUYCCKUX MPOoLeCCax. l'anpBaHnueckue OJICMCHTBLI, IpU-
MCHSCMBIC B )KM3HHW. CBUHIIOBASA aKKYMYJISAATOpHAA 6aTapeﬂ, HHUKCJIb-KaAMHCBBIC 6aTapeI/I, TOINUIMBHBIC 5JICMCHTHI.

5. 9J'IeKTpOJ'IPI3 pacCiuiaBOB U BOAHBIX PACTBOPOB 3JICKTPOJIUTOB. Hpoueccm, MPOUCXOAAIINC HA KAaTOAC U aHOAC. ypaBHeHI/IH
QJICKTPOXUMUNYCCKUX TPOLECCCOB. 9HeKTpOJ'IPI3 BOJIHBIX PAaCTBOPOB C MHCPTHBIMU 3JICKTPOAAMU. 3)’[31(’1‘])0)'[1/13 BOJIHBIX PaCTBOPOB C
PAaCTBOPUMBIMHU BJICKTPOAAMMU. HpaKTI/I‘IeCKOG MPUMCHCHUEC DJICKTPOJIN3A.

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

JlabopatopHas pabora: «B3aumoelicTBHe METAIIIOB C HEMETAJLUIAMH, a TAKKE C PACTBOPAMHU COJICH M pacTBOPAMH KHCIIOT»

CamocTosiTenbHasi padoTa 00y4al0IUXCH

0K 2,5,7,9

Tema 2.10.
Knaccndukanus BemecTs.
IIpocThie BemecTBa

Conep:xanue yueOHOr0 MaTepuajia

1. Kimaccugukarysi HeopraHUUeCKUX BemiecTB. [IpocThie U ciiokHbIe BemecTBa. OKCUIbI, UX Kiaccupukanus. [ uapoKcu st
(oCHOBaHWSI, KHCIIOPOJICOICPIKAIINE KHCIOTHI, aM(pOTepHBIE THAPOKCH IBI). KucmoTel, ux knaccugukaiws. OCHOBaAHUS, UX
kiaccugukarys. Conu CpeHue, KUCIbIC, OCHOBHBIC M KOMIUICKCHEIE.

2. Metamiel. [TonokeHue METaJIOB B IEPUOAMICCKON CUCTEME M OCOOCHHOCTH CTPOCHUS X aTOMOB. [IpocThie BemecTBa —
METaJLIBl: CTPOCHHE KPUCTAJJIOB U METAJLTHUECKasi XUMIYECKast CBsi3b. O0Iue prusnmyeckre CBONCTBA METAJIOB U HX
BOCCTaHOBHUTEJbHBIE CBOMCTBA: B3aMMOJCHCTBUE C HEMETAJUIaMH (KUCIIOPOIOM, TJIOT€HAMH, CEPOM, a30TOM, BOZOPOJIOM ), BOJIOH,
KHCJIOTAMH, PACTBOPAMH COJICH, OpPraHMYCCKUMHU BEIIECTBAMH (CIIUPTAMU, TAJIOTCHATKAHAMH, (DEHOJIOM, KACIIOTAMU), ICTIOYaMH.
OKCHJIBI U TUJIPOKCHUJIBI METAIIIIOB. 3aBUCUMOCThH CBOMCTB ATHX COSTUHEHHUH OT CTEIEeHEH OKUCIIEHUSI METaJJIOB. 3HAUEHUE
METaJUIOB B IPUPOJIE U KU3HU OPTaHU3MOB.

3. Kopposus meramios. [TousTre koppo3uu. XuMUYecKast KOPpo3usl. DIIEKTPOXUMIYEcKast Koppo3ust. CIiocoObI 3aIIUTH METAJIIIOB
0T KOPPO3UHU.

0K 2,5,7.9,
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4. O0mue crnocoObl MOTyYeHHsT MeTaIIOB. MeTaiuibl B Ipupoie. MeTautyprust ¥ ee BUJIbL: TUPO-, THAPO- U 3JIEKTPOMETAJUTYPTHUsL.
DIEeKTPONIU3 paciiaBoOB U PACTBOPOB COCAMHEHUI METAUIOB M €r0 NPaKTHYECKOE 3HAUEHHUE.

5.Hememannot. Tonooicenue Hememanioe 6 Hepuoduqecxoﬁ cucmeme, ocobennocmu Cmpoerust ux aniomoe.
3ﬂeKmp00mpuL;ameJle06mb,

6. bnaropoHbie ra3sl. DIEKTPOHHOE CTPOCHHUE ATOMOB OJIATOPOJIHBIX TA30B M OCOOCHHOCTH UX XUMHUYCCKUX U (PU3UICCKUX
CBOICTB.

7. Hemerannsl — npocTele BellecTBa. X aToMHOE U MONEKYJIIpHOE CTpOeHHEe UX. AnoTponus. XUMUYECKHE CBOMCTBA
HeMeTauioB. OKHCINTENbHbIE CBOMCTBA: B3aUMOICHCTBUE C METAJUIAMH, BOAOPOAOM, MEHEE MIEKTPOOTPULATEIbHBIMH
HEeMeTaJulaMH, HEKOTOPBIMH CJIOXKHBIMHU BeLIeCTBaMHU. BoccTaHOBHTEIbHBIE CBOMCTBA HEMETAJUIOB B PEAKIHSAX C (PTOPOM,
KHCJIOPOJIOM, CJIO)KHBIMH BEUIECTBAMHU — OKUCIIMTEINSIMU (a30THOW M CEpPHOM KHUCIIOTaMH U JIp.).

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Tema 2.11.
OcHOBHBIE KJIACCHI
HEOPraHUYeCKHX U
OpPraHHYeCcKUX
coeIMHeHn

Cojep:xkanue yueOHOr0 MaTepuajia

1. Booopoousie coedunenus nememannog. Ilonyuenue ammuara u Xaiopo8ooopooa CUHmMe30M U KOc8eHHo. QusuyecKkue c8oUCmad.
Omuowenue Kk 600e: KUCTOMHO-OCHOBHbIC CEOLICMEA.

2.0kcudvl u aunzudpuosl Kapoonosvlx Kuciom. Heconeobpasyrowue u coneobpasyrowue oxcuovl. Kucrommuvie oxcuowl, ux
ceoticmea. OcHosHble OKCUObL, UX c8olicmea. Amgpomephvie OKcuobl, Ux c0UCMEd. 3a8UCUMOCTb CEOUCME OKCUO08 MEeMAlos Om
cmeneru oKucieHust. AHeuOpuObl KapOOHOBLIX KUCTIOM KAK AHAL02U KUCTOMHBIX OKCUOOS.

3. Kucnomel opzanuueckue u Heopzanuueckue. Kuciomol 6 ceeme meopuu s1exmponumuueckou ouccoyuayuu. Kuciomol 6 ceeme
npomoaumuueckol meopuu. Knaccuguxayus opeanuueckux u Heopeanudeckux xucaom. Obwue ceolicmea  KUCIOmM:
83AUMOOCUCMBUE  OP2AHUYECKUX U HEOPAHUHECKUX KUCIOM C MemaulamMu, OCHOGHLIMU U aMPOMEPHLIMU OKCUOAMU U
2UOPOKCUOAMU, CONAMU, 0OpA308aHUe CLONUCHBIX d¢hupos. OcobenHOCmU C8OUCME KOHYEHMPUPOBAHHOU CEPHOU U A30MHOU KUCTIOM.

4.0cnosanusn opzanuueckue u Heopearnuueckue. OCHOBAHUs 8 c8eme meopuu INeKmporumuyeckol ouccoyuayuu. OcHoO8aHus 6
ceeme npomonumuyeckoti meopuu. Knaccugpuxayus opeanuyeckux u Heopeanudeckux 0CHOBaHUN. XumuiecKkue ceotcmed ujenodetl
u Hepacmeopumbvix ocrnosanuti. Ceoticmea OecKUCIOPOOHbIX OCHOBAHULL AMMUAKA U AMUHOS. Bzaumnoe enusmue amomos 6
MOJAEeKYIe AHUTUNA.

5.Amgpomepnuvie opzanuueckue u Heopeanuueckue coeOUHeHUs. AmpomepHvie OCHOBAHUS 6 C8eme NPOMOIUMULECKOU MeOPUL.
Ampomeprocms 0KCu008 u 2UOPOKCUO08 NEPEXOOHBIX MEMATN08. E3AUMOOCUCMEUE C KUCTOMAMU U WeL0UaMU.

6.Conu. Knaccuguxayust u xumuueckue ceoticmea conetl. OcodenHocmu c80lUCme Conell OP2AHUYeCKUX U HEOPSAHUYECKUX KUCTOM.

7.'enemuuyeckasn c6a3p mMexHcoy K1accamu Op2aHU4ecKux U Heop2aHuueckux coeounenui. [lonamue o eenemuueckou cessu u
2eHeMUYECKUX PSiOax 6 HeOpeaHU4ecKou U opeanuyeckoll xumuu. I enemuueckue psaobl Memaid (Ha npumepe Kauibyus u scenesa),
Hememanna (cepvl U Kpemuus), nepexooHo2o siemenma (yunka). I enemuueckue psobl U 2eHeMUYECKAsi C6:3b 6 OP2AHUUECKOl
xumuu. Eouncmeo mupa sewecms.

B ToM uncie, npaKTHYEeCKUX 3aHATHI M JIa0OPaATOPHBIX padoT

JlaGoparopHas padora: «IlonydeHne v CBOWCTBA YIIICKKUCIIOrO ra3a»

HpaKTI/I‘IeCKOG 3aHATHUC! «HonyquI/Ie aMMHakKa, €ro CBOMCTBa»

—_ N

CamocTosiTenbHasi padoTa 00y4al0UXCs

OK 1 OK 2,5,7,9,

Tema 2.12.
XuMus 3J1EMEHTOB

Conep:xanue yueOHOr0 MaTepuajia

s-Onemenmol

1. Bogopon. JIBolicTBEHHOE MOJIOKEHKE BOIOPOa B IIepuoindeckoii cucreme. M3oromnsl Bogopoaa. Tsokenas Bojaa.
OKHUCITUTENFHBIC ¥ BOCCTAHOBHUTEIIBHBIC CBOWCTBA BOJOPO/IA, €0 TOIYICHUE U TPUMEHEHUE. Polb BOIOPO/Ia B )KUBOW M HEXKUBOU
MIPUPOJIC.

2. Boma. Pojib BOJIBI Kak cperoo0pa3yroIero BemecTBa KICTKUA. JKOJOTHYCCKIE aCIICKThI BOJIOMOIb30BAHUS.

OK 2,5,7.9,
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3. Dnements! [A-rpynmer. [lenounsie Metambsl. O0mast XapakTeprCTHKA [IETOYHBIX METAJUIOB HA OCHOBAHHH ITOJIOXKEHUS B
[epnoanueckoit cucreme anemenToB Jl. M. Menneneesa u crpoenust atomoB. [lonydenue, pu3ndeckie 1 XUMUIECKHE CBOMCTBA
IIETOYHBIX METAIJIOB. KaTHOHBI IIEIOYHBIX METAJUIOB KaK Ba)KHEWIIash XUMHUIecKasi (popma UX CyIIeCTBOBAHMS, pETyIISTUBHAS
pOJIb KATHOHOB KaJIMsl M HATPHs B J)KUBOH KieTke. [IpupoaHbie coelMHEeHNs] HATPHsL U KaJlvisl, MX 3HAUCHHE.

4. DnemenTsl ITA-Tpymmer. O0mas XapakKTepUCTHKA MICTOYHO3EMETBHBIX METAJIOB U MaTHUS HA OCHOBAHHUH TIOJIOKCHUS B
[epuomuueckoii cucreme anementoB J1. Y. MenneneeBa u ctpoeHust atoMoB. Kaipiuii, ero nonydeHue, GU3NIecKue u
XUMHYCCKUE CBOMCTBA. BaykHeWie coeIMHEHUS KaJbIlHs, X 3HAUYCHHE U MpUMeHeHue. Kaablumil B IpUpoie, ero OHomormaeckast
pOJIb.

p-Onemenmuol
5. AmoMuHuil. XapakTepucTHUKa alllOMUHUSI HA OCHOBaHMHU TonioxkeHus B [lepuoauueckoit cucreme snementoB JI.M. MenneneeBa
U cTpoeHus atoMa. [lonydeHue, GU3NIECKUEe U XUMUICCKUAE CBONCTBA aTFOMUHUS. BaskHEHIIE COCIMHEHUSI aTFOMUHMUS, UX
CBOWCTBA, 3HAUCHHE U MPUMEHEHHE. [I[pUpoIHbIC COCTMHEHS ATFOMUHUS.

6. Yraepon u kpemuunii. OO0Ias XapakKTepUCTHKA Ha OCHOBaHUU WX ToyioxkeHus B [lepuomuueckoii cucreme /. 1. MenneneeBa u
cTpoeHus atoma. [IpocTeie BemecTBa, 00pa3oBaHHBIC STUMH dieMeHTaMu. OKCUIBI ¥ THIPOKCUIIBI YTICPOaa U KPSMHUS.
Bakueiive conu yroibHON U KpeMHUEBOUM KUCIOT. CHUIIMKAaTHAS TPOMBIIIJIEHHOCTD.

7. lanorensl. O0mIast XapakTepUCTHKA I'aJIOTEHOB Ha OCHOBAHMH MX NosiokeHus B [lepnoaudeckoii cucreme anementoB /1. U.
MeHzeneeBa 1 CTpPOCHHUSI aTOMOB. ['aJloreHbl — MPOCTHIE BEIECTBA: CTPOSHHE MOJIEKYJ, XHMUUECKHE CBOWCTBA, OIydEHUE U
IpUMEeHeHHe. Baxknelle coeJUHEHUs raloreHoB, UX CBOWCTBA, 3HaUeHUe U IpuMeHeHue. ['anorensl B mpupoze. buonoruueckas
pOJIb TaJOreHOB.

8.Xanpkorensl. O0IIast XapaKTePUCTUKA XaIbKOTCHOB HA OCHOBAHWU HX MONIoKeHUs B [lepromuueckoit cucteme anementos [1. 1.
MemnieneeBa U CTPOCHUSI AaTOMOB. XaJIbKOT€Hbl — MPOCThIE BelecTBa. Atorponus. CTpoeHre MOIEeKYI allJIOTPOITHBIX
MOIU(UKAINIA U UX CBOicTBa. [lonydeHne 1 MPUMEHEHHUE KHCIOPO/ia U cepbl. XaJIbKOTCHBI B IPUPOJIC, MX OMOJIOTHUYECKAs POJTb.

9. OnemenTsl VA-rpynmsl. OOmiast XapakKTepUCTHKA JIEMEHTOB TOH TPYIITBI HA OCHOBAHWH HX MOJIOKeHUs B [lepromuueckoit
cucreme snemeHToB /1. . MenneneeBa u crpoenust atToMoB. CTpoeHHE MOJIEKYJIbI a30Ta U aJUIOTPOIHBIX MoauduKanuii pocdopa,
uX (pu3myecKkre U XUMHUUYECKIE CBOWCTBA. BomopomHbie coeuueHMs AeMeHToB Y A-rpymmbl. OKcub! a30Ta U pocdopa,
COOTBETCTBYIONIME UM KUCIOTHL. Colu 3TuX KUCIOT. CBOMCTBA KHCIOPOIHBIX COCTUHECHUH a30Ta U (pocdopa, ux 3HaAUCHHE U
npuMeHeHne. A30T u pochop B mpupojie, MX OUOJIOTHYECKas POIb.

10. Dnementst “A-rpymmbl. OO0IIas XapaKTepUCTHKA 3JICMEHTOB TOH IPYIIITBI HA OCHOBAHUH UX MOJ0XeHUs B [lepuoamaeckoit
cucreme aneMenToB /1. M. MenneneeBa u ctpoeHHst aTOMOB. YTIIepoJl U ero ajutorponus. CBOMCTBa ayuIOTPOITHBIX MOAN(UKALINHI
yriaepoja, Ux 3HaueHue u npuMeHeHne. OKCUbl U THIPOKCUABI YTIepoa U KpeMHHUs, UX XUuMudeckue cBoiictBa. Conu yroinbHOH 1
KPEMHHEBBIX KHCIIOT, MX 3HaUeHHe 1 npuMmeHenue. [Ipupooodpasyromas poib yriieposa Juist )KUBOW M KPEMHHUS ISl HEKUBOMH
TIPUPOIBL.

d-Dnemenmoi
11. Ocobennoctu crpoenus atomoB d-anmementoB (LL-YIIB-rpymnm). Menb, DHHK, XpoM, Kejle30, MapraHer| Kak IpocThie
BEIIECTBA, X (PU3MUECKre U XUMHYECKHE CBOHCTBA. Haxosk/1eHne 3THX METaJUIOB B IPUPOJIE, UX MOTYYSHNE U 3HAUCHHUE.
Coenunenust d-3J1€MEHTOB € pa3IMYHBIMH CTENEHSIMH OKHUCIIEHHs. XapaKTep OKCH/IOB M T'HPOKCHIOB STHX JIEMEHTOB B
3aBHCHMOCTH OT CTETIEHH OKHCIICHHsI MeTalIa.

10

B ToM uncie, NpaKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

[\

HpaKTI/I‘IeCKOG 3aHATHUC! «HonyquI/Ie TUAPOKCHUIOB aJIFOMUHUA U ITMHKA; UCCICAOBAHNUC NX CBOMCTBY

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Tema 2.13
XuMHus B JKU3HH 001IeCTBA

Conep:xanue yueOHOr0 MaTepuajia

1. Xumus u IpOMU3BOACTBO. XuMuaeckast MPOMBINUICHHOCTh U XUMHUYCECKUE TEXHOJIOTNH. CBIpBe JJIA XUMHUYECKOU
MPOMBINUICHHOCTH. Boz[a B XUMHYECKOI MPOMBINUICHHOCTH. 3Hepr1/1;1 JUI XUMHUYCECKOT0 NpOU3BOJACTBA. Hay‘IHBIe TTPUHIUIIBI

12

OK 1- OK
2,5,6,7,9,
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XUMHUYECKOro IMpounu3BOJACTBA. 3ammura oxpyma}omeﬁ Cp€Abl U OXpaHa Tpyda IMpru XUMHUYCCKOM IPOU3BOJCTBE. OCHOBHBIC craaun
XUMHUYCCKOro NMpoun3BOJICTBA. CpaBHeHI/Ie MPOU3BOJACTBA AMMHAKA U MCTAHOJIA.

2. XuMus B CEIbCKOM XO03SMCTBE. XUMM3AIUs CEIbCKOr0 X0351CTBA U ee HanpaBieHus. PacTeHus v mouBa, MouBEHHBIH
TIOTJIONIAONINN KOMITICKC. Y 100peHus U uxX Kiaccudukanus. XUMAYECKUC CPEIICTBA 3aIUTHI pacTeHui. OTpUIaTeIbHbIC
TTOCTIC/ICTBYSI TPUMEHCHHUS TICCTUITUJIOB M 0Opb0a ¢ HUMH. XMMH3aIUs YKHBOTHOBOJICTBA.

3. XuMus 1 9Koorus. XuMHIEeCKoe 3arps3HCHUEC 0pr>1<a10me171 Cp€abl. OxpaHa FI/IZ[pOC(l)epI)I OT XUMUYCCKOI'O 3arps3HCHU.
OxpaHa MOYBBI OT XUMHUYECKOI'O 3arpsA3HCHU. OxpaHa aTMOC(l)epI)I OT XUMHUYECKOI'0 3arpsA3HCHU. OxpaHa (bJ'IOpI)I u (bayHI)I oT
XUMHUYCCKOI'o 3arpsA3HCHUSA. buorexnonorus u reHHas WHXXCHCPU.

4. Xumus u IIOBCCAHCBHAs XMU3Hb YCJIIOBCKA. HOMaH_IHHH aIiTeKa. Mommne 1 YUCTAIUC CPEACTBA. CpeZ[CTBa 60pb6bl ¢ OBITOBLIMU
HaCCKOMbBbIMHU. Cpez[(:TBa JIMYHOU TMTUEHBI 1 KOCMETHUKH. MapKI/IpOBKI/I YIIaKOBOK T'MT'MCHUYCCKUX MMPOAYKTOB U YMCHHUEC UX YUTATh.
"DKOJIOTUsl KWINIIA. XUMUS 1 TeHETHKA YeJIOBEKa.

5. Xumust u nuwa. Mapkuposxu ynakogok nuuesvix npooyKmos u ymenue ux yumams. Heopeanuueckue eewecmea 6 nuiyesot
NPOMBIULIEHHOCTIL.

6. Xumus 6 npogpeccuu «llosap, konoumep»

7. Oronoeus nuwgesvix npodykmos. I MO u numanue yenosexa.

B ToM uncie, npakTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2

[paktrueckoe 3ansTre: «O3HAKOMIIEHHE C KOJUTEKIMEH ynoopenuii. O3HakoMIyIeHHe ¢ 00pa3naMu CpeICTB OBITOBOM XUMUH U 5

JIEKapPCTBEHHBIX MPEnapaToB

CamocTosiTenbHasi padoTa 00y4al0IUXCs -
KypcoBoii npoekT (padoTa) - He IpeTyCMOTPEH y4eOHbBIM INIaHOM -
CamocTosiTesibHasI yueOHas1 pa6oTa 00y4yaonierocsi HaJ KypcoBbIM MPoeKTOM (padoToii) - He IPelyCMOTPEHO YUeOHBIM IIIIAHOM -
IIpoMe:kyTOUHAsSI aTTEeCTALUS 6

Bcero:

184
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3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI YUEBHOM JUCIIUILIVHBI

3.1. [las peanu3anuM NPOrpaMMbl y4eOHOH JMCHUILIMHBI JOJKHbI  OBITH
NMpeayCMOTPEHBI cileyIolie creluaabHble MoMeleHn:

JlaGoparopusi XuMuM, OCHalleHHas OO0OpyIOBaHHWEM: padodee MECTO IMpEenojaaBaTeNis Hu
CTY/ICHTOB, KOMIUIEKT Y4e€OHO-METOJMYECKON JOKyMEHTAIUW; TEXHUYECKUMHU CpPEICTBAMU
oOyueHusi: HOyTOYK.

Y4eOHplil KaOMHET OCHAIIEH Il OOydYarolUXCsl C pPa3IMYHBIMM BUIAMH OrpPaHUYECHHH
30pOBBSl (HApYIICHHUS 3PEHUs, CIyXa, HEPBHO — IICUXUYECKHE HAPYIICHHs, COMATHYECCKHE
3a00JieBaHMUs).

g cnaGoBuIsAmIMX O0ydaromuxcsi B y4eOHOM ayAUTOPUHM IMPEAYCMOTpPEHA BO3MOXKHOCTH
MIPOCMOTpa yIaJICHHBIX 0OBEKTOB (HANpUMep, TEKCTa Ha JIOCKE WIIH cllaiiia Ha SKpaHe).

OOyueHue JHUIl ¢ HAPYIICHUSMH CIIyXa MpPEAIOJaraeT HCIOJb30BaHHE MYJIbTHMEIUITHBIX
CPEACTB M JPYTUX TEXHHUYECKUX CPEICTB MpHeMa-Tiepenadn yueOHOH MHPOpPMAUU B JOCTYITHBIX
dbopmax.

3.2. UudopmanmoHHoe o0ecriedyeHHue peajin3alui NporpaMmmbl

Jnst peanu3anuy mporpaMMbl OMOIMOTEYHBIH (OHA TOJHKEH UMETh IeYaTHBIC U AIICKTPOHHBIE
oOpa3oBarenbHble W HWH(QOPMALMOHHBIE PECYPCHI, PEKOMEHIYEMBIX [UIS WCIIOJIB30BAaHUS B
o0pa3oBaTebHOM TTpoIIecce:

3.2.1. [leyaTHble U3TAHUS

OcHOBHbIE HCTOYHUKH:

1. TI'abpuensu O.C., OcrpoymoB WN.I'., CnagxoB C.A., Jopodeera H.M. Ilpaktukym: yueo.
nmocooue s CTy/. YUpexkIeHui cpea. mpod. oopazoBanus. — M., 2017.

2. T'abpuensu O.C, JIsicoBa I'.I'. Xumusi. TecTsl, 3a1a4n ¥ yIpaKHEHHS. yuel. mocodue ams
CTYI. yupexaeHuit cpen. mpod. oopazosanus. — M., 2017.

3.2.2. Dy1eKTPOHHbIE N3JaHUS (3JIeKTPOHHbIE PeCypPChl)

. www.pvg.mk.ru(osmmnuana «Ilokopu BopoObeBbI TOphI»).
. www.hemi.wallst.ru(O6pa3oBaTenbHblil CAUT AJIs1 IKOJIBHUKOB «XUMUSAN).
. www.alhimikov.net(O6pa3zoBaTenbHblii CAalT JUIs IKOJIBHUKOB).
. www.chem.msu.su(QnekrpoHHast OnGIMOTEKA IO XUMHH).
. www.enauki.ru(uHTepHeT-u31aHue s yuureneil «EctecTBeHHbIE HAYKU»).
6. www. Iseptember.ru(metoinueckas razera «llepBoe ceHTIOps»).
7.www.hvsh.ru(>xypHan «XuMus B IIKOJIE).
8. www.hij.ru(kypHan «XUMHUS U KU3HBY).
9. www. chemistry-chemists. com(3,1€KTpOHHBIN KypHaJI «XUMHKH U XUMUS»
10. I'abpuensu O.C., OctpoymoB N.I'. Xumust aiis npodeccuii U crienuaibHOCTENH TEXHUUECKOTO
npodus: y4eOHUK IS CTYI. yUpexKaeHuit cpen. npod. oopazoanusi. — M., U3garenbckuit ieHTp
«Axamemusy, 2017.
11. I'abpuensu O.C, Octpoymos W.T'., Octpoymosa E.E. u ap. Xumust 1 npodeccuii u cnemu-
ATBHOCTEHN €CTECTBEHHO-HAYYHOTO PO(HIIs: YIeOHUK IS CTYA. YUpexKAeHuM cpea. npod. odpazo-
BaHuda. — M., U3narenbckuil neHTp «Axamemus», 2017.

3.2.3. JlonoJiHuTEIbHbIEe MCTOYHUKH (IIPU HEOOXOIUMOCTH)

DNk~ WN ==
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PesynbTaTsl 00y4yeHus

Kpurtepun ouenkn

MeToanl OIEHKH

IlepeyeHb 3HAHUIA, 0CBAHBAEMBIX B PAMKAX TUCIATLIHHBI
JIn4HOCTHBIE:

- UyBCTBO TOPJAOCTH U YBAXCHUSA K HUCTOPUU U JIOCTHIKCHUSIM
OTEUYCCTBEHHON XMMUYECKON HAYKH; XUMHYCCKH TPAMOTHOE ITOBEICHUC B
npoecCHOHANBHON ~ AEATEILHOCTH M B OBITY IIpu  oOpamieHud ¢
XUMHYCCKAMU BEIIECTBAMH, MATEPUATIAMU U MPOIECCAMU;

- TOTOBHOCTb K TIPOJIOJDKEHUIO 00Pa30BaHUs ¥ IMTOBBINICHUS KBATH(PHUKAIINN
B Uu30paHHOW TNPOQPECCHOHATBHON JCATEIHHOCTH H  OOBEKTUBHOE
OCO3HAHHE POJIU XUMUYECKUX KOMIICTCHIIUNA B 3TOM.

MeTtanpeamMeTHsble:

- WCIIOJIb30BaHME Pa3IMYHBIX BUJIOB TO3HABATENFHOM AEATEIBHOCTH M
OCHOBHBIX  WHTCIUICKTYalIbHBIX  omeparuii  (MOCTAaHOBKHM  3aJa4W,
(opMynMpOBaHMs TUIOTE3, aHAINW3a M CHHTE3a, CPaBHEHHUs, 000O0IIeHNS,
CHUCTEMATH3AIMH, BBIABICHUS TMPUYUHHO-CICIACTBCHHBIX CBS3CH, ITOHMCKA
aHaJoroB, ()OPMYJIMPOBAHMS BBHIBOJOB) JUISl PELICHUS IIOCTaBJIEHHOW
3a]aud, IPUMEHEHHE OCHOBHBIX METOJOB II03HaHMS (HAONOAEHws,
HAYYHOT'O DKCIIEPUMEHTA) JUTS M3YYCHUS Pa3IMYHBIX CTOPOH XUMHUYCCKUX
00BEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHMKaeT HEOOXOAMMOCTH CTal-
KHBaThCS B IPOQecCHOHaNBHON cdepe.

[MpeameTtHbIe:

- c(hOpMHPOBAHHOCTH IPEACTABICHUH O MECTe XHMHU B COBPEMEHHOH
HAyYHON KapTHHE MUpA; MOHWMAaHUEC pPOJU XUMHUA B (DOpMUpOBaAHHU
Kpyrosopa 1 (yHKIMOHAJIHHOW T'PAaMOTHOCTH 4YeNOBEKa JUISl DPEIICHHs
MIPAKTUICCKUX 33134,

c(hOPMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K XUMHUYECKOU
“H(pOPMAIIHH, TTOTYyJ4aeMOM U3 Pa3HBIX HCTOYHUKOB.

-chopmuposeannocmy  npedcmagieHuti 0 poau  3HAHULL N0  XUMUU 8
npogeccuonanvbHoll 0esimerbHOCHu.

Kpumepuu ouenku ycmnozo onpoca:

Ornenka S(oranyno): CTyAEHT AOJKEH IIyOOKO U YeTKO BIIAJIETh
yueOHBIM MaTepHaIoM IO 33JaHHBIM TeMaM. COCTaBUTB 10 U3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Ornenka 4(xopomio): CTaBUTCS B TOM CITydae, €Cii 00y4aroIuiCs MOITHO
OCBOMIT y4eOHBIH MaTepral, 1o popMe U U3JI0KEHUS] OTBETA UMEIOT
OT/IEJIbHBbIE HETOYHOCTH, HEKOTOPBIE HEI0UEThI U 3aMEYaHUsL.

Orenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJaronuics
00Hapy)KMBaeT 3HaHUE U TIOHUMAaHNE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTBIO, HE ITOCIIeI0BaTeIbHO, He
OTBEYaeT Ha JOMOJHUTEIBHBIE BOITPOCHL.

OreHka 2(HeyOBIETBOPUTENBHO): CTABUTCS, €CIIM O0YydYaroIIuicss UMeeT
pa3po3HeHHbIe OecCUCTEMHBIE 3HAHUS, HCKAa)KaeT CMBICI OCHOBHBIX
TIOHSTHH, HEBEPHO OTBEYAET Ha BOIIPOCHL.

Kpumepuu ouenku mecmupoganusn:

Ornenka S(0Tan4HO):

100-80% npaBUIBLHBIX OTBETOB

Orenka 4(xopouio):

79-69%npaBUIILHBIX OTBETOB

Orenka 3 (yIOBJIETBOPUTEIHLHO):

68-50%1npaBUIILHBIX OTBETOB

OrieHka 2(HEYI0BJIECTBOPUTENEHO):

meHee 50 % mpaBUIIbHBIX OTBETOB

Kpumepuu ouenku rx3amena

Ornenka S(oranyno): CTyAEHT AOJKEH IIyOOKO U YeTKO BIIAJIETh
yueOHBIM MaTepHaIoM IO 33JaHHBIM TeMaM. COCTaBUTH TI0 U3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Ornenka 4(xopomio): CTaBUTCS B TOM CITydae, €Cii 00y4aroIuics MOITHO
OCBOMII y4eOHBIH MaTepral, o GopMe U U3JI0KEHUS] OTBETA UMEIOT
OT/IEJIbHBIE HETOYHOCTH, HEKOTOPBIE HEI0UEThI U 3aMEYaHUsL.

Ornenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJarouics
00Hapy)KMBaeT 3HaHUE U TIOHUMAaHNE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTHIO, HE ITOCIIeI0BaTeIbHO, He
OTBEYaeT Ha JOTOIHUTEIBHbIE BOITPOCHL.

Ornenka 2(HeyaoBIeTBOpUTENEHO): CTaBUTCS, €CIIU 00YJarONHICS HMEeT

OrieHka pe3ynbpTaTa
YCTHOTO OMpoca

OrneHka pe3yiabTaToB
TECTUPOBAHUS

OueHka pe3ynbraTa
nmuddepeHpoBaHHOTO
3ageTa.
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Pa3pO3HCHHLIC OeccrcTeMHbBIE 3HaHUs, HCKa>XXacT CMBbICJI OCHOBHBIX
HOHHTHﬁ, HCBCPHO OTBCYACT HA BONPOCHI

IlepevyeHb yMeHMii, OCBAMBAEMBIX B PAMKAX JTUCIHILIAHbI
JIMYHOCTHBIE:

- YMCHUE HCIIONB30BaTh JTOCTIDKEHUS COBPEMEHHON XUMHUYECKONW HAYKU U
XUMHYECKHUX TEXHOJIOTUH JUISt MOBLIIIEHUS COOCTBEHHOTO
WHTEJUICKTYaJ bHOTO  pPa3BUTHA B  BBIOpaHHOW  Mpo)ecCHOHAIBEHOU
NIEATENLHOCTH.

MeTtanpeamMeTHsble:

- WCTOJIb30BAHUC PA3TMYHBIX WUCTOYHHWKOB ISl TONYUCHHUS XUMHUYCCKOMN
WHPOPMAIIUU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JUIS JOCTHKCHUS
XOPOIIUX PEe3yIbTATOB B MPOeCCHOHATBHOI cepe.

IpeameTHbIe:

- BIIQJICHUEC OCHOBOITOJIATAIONIMMH XUMUYCCKUMH TMOHITUSIMHU, TCOPHUSIMHU,
3aKOHAMH M 3aKOHOMEPHOCTSMH; YBEPEHHOC ITOJIb30BAHHE XUMHUYECKOU
TEPMUHOJIOTHEN U CUMBOJIUKOM;

- BJIaJICHUEC OCHOBHBIMH METOJJaMH HAYYHOT'O TIO3HAHMUS, UCTIONB3YEMBIMU B
XUMHU: HAOJIOJICHUEM, OIMCAHUEM, W3MEPCHUEM, JKCIICPUMEHTOM;
yMeHHue 00pabaThIBaTh, OOBSICHATH PE3YNIBTATHl MPOBEJACHHBIX OIBITOB W
JIENIaTh BBIBOJIBI, TOTOBHOCTh U CITOCOOHOCThH PUMEHSITH METOBI ITO3HAHUS
TIPH PEUICHUU MPAKTHUCCKUX 3a]1aY;

- cOpMHPOBAHHOCTh YMCHHS JaBaTh KOJMYCCTBEHHBIC OICHKU U
MIPOM3BOUTH PACUETHI 10 XUMHYCCKUM (DOpMynaM U ypaBHEHUSIM;

- BJIAQJICHUC TPaBUWIAMU TEXHHUKH OC30MACHOCTH IIPH HCIOJIH30BAHUU
XUMHUYECKHUX BEIIECTB.

Kpumepuu ouenxu pezyniomamog npakmuueckoii pabomaot

OrieHka S(OTIUYHO): paboTa BBIMOIHEHA B IIOJTHOM 00BEME C
COOJTIO/IEHHUEM TI0CIIEZI0BATENBHOCTH ACHCTBUI, B OTBETE MPABUIIBHO U
aKKypaTHO BBITIOJIHEHBI BCE 3aICH, B HAIMYNH aHAJIM3 OLIMOOK.

Ornenka 4(xopomio): CTaBUTCS B TOM CIIydae, €CIM €CTh OT/IENIbHbIE
HETOYHOCTH, HEKOTOPbIE HEJIOUETHl ¥ 3aMeuaHus (2-3 HETOYHOCTH B
HAJIMYWN).

Ornenka 3 (yaoBnerBopuTenbHo): CTaBUTCS €ciy, IpakTHdecKas pabora
BBINOJHEHA B 00beMe 1-2 3a1aHuid, OTCYTCTBYIOT apr'yMEHThI OTBETOB.
OreHka 2(HeyA0BIETBOPUTENEHO): CTaBUTCS, €CIIN 00yJaronuics
WCKa)KaeT CMBICII OCHOBHBIX TTIOHATHI, HEBEPHO OTBEYAET MMCHbMEHHO Ha
BOITPOCHL.

Kpumepuu ouenku sx3amena:

Ornenka S(oranyno): CTyAEHT AOJKEH IIyOOKO U YeTKO BIIAJIETh
yueOHBIM MaTepHajIoM 110 33JaHHEIM TeMaM. COCTaBUTB IO H3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Ornenka 4(xopomto): CTaBUTCS B TOM CITydae, €Cii 00y4aroIuics MOITHO
OCBOMII Y4eOHBIH MaTepral, o popMe U U3JIOKEHUS] OTBETA HMEIOT
OT/IEJIbHBIE HETOYHOCTH, HEKOTOPBIE HEI0UEThI U 3aMEYaHUsL.

Ornenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJarouics
00Hapy)KMBaeT 3HAHUE U TIOHUMAaHNUE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTHI0, HE ITOCIIeI0BaTeIbHO, He
OTBEYaeT Ha JOTOIHUTEIBHbIE BOITPOCHL.

OrneHka 2(HeyI0BIeTBOPUTENEHO): CTaBUTCS, €CIIN 00yJarOIHICS NMeeT
pa3po3HeHHbIe OecCHCTEMHbIE 3HAHUS, HCKa)KaeT CMBICT OCHOBHBIX
TIOHSITHI, HEBEPHO OTBEYAET Ha BOMPOCEHL.

Onenka pe3yabTaToB
MIPAaKTHYECKOH PabOTHI

OueHka pe3ynbraTa
nmuddepeHpoBaHHOTO
3ageTa.
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JIy1st ocyIiecTBIEHUS MEPOTIPUATUM UTOTOBOM aTTecTanuu UHBAIKAOB U aull ¢ OB3 npumenstorcs
(GOH/BI OLICHOYHBIX CPEJCTB, AAANTUPOBAHHBIC JJIS TAaKUX OOYYaIOUIMXCS U IO3BOJISIOUIME OLEHUTH
JNOCTHKEHHE MMH 3allJIJaHUPOBAaHHBIX B OCHOBHOM MpodeccnoHaibHON 00pa30BaTeNbHON MNporpaMme
pe3ynbTaToB OOYyUYEHHS U YPOBEHb C(POPMHUPOBAHHOCTHU BCEX 3asIBJICHHBIX KOMIIETEHIIUI.

C menbro onpeneneHuss 0COOCHHOCTENW BoCTIpUsTUa oOydaromuxcss nHBanuaoB u i ¢ OB3 u ux
FOTOBHOCTH K OCBOEHHIO YueOHOro MaTepuana IpeayCMOTPEH BXOJHOM KOHTpPoJb B (opme
TECTUPOBAHUS.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYHIECTBIISIETCS IPENOJAaBATEIsIMU B COOTBETCTBUHM C
pa3paboTaHHBIM KOMIUIEKTOM OILICHOYHBIX CPEICTB IO Y4YEOHOW IUCUUIUIMHE, aJalTHPOBAaHHBIM K
0COOBIM MOTPEOHOCTSM CTYACHTOB MHBaIuA0B U jmi ¢ OB3, B mporecce mpoBeneHUs] MPaKTUYECKUX
3aHATUN U 7a00PaTOPHBIX PadOT, a TAK)KE BHIMOJIHEHUS] MHIMBUIYAIbHBIX pa0d0OT U JOMAITHUX 3aJIlaHUH, B
peXHMe TPEHUPOBOUYHOTO TECTHUPOBAHUS B LEJSIX MOJIydeHUS MH(OPMALUU O BBINOJIHEHUH 00ydaeMbIM
TpeOyeMbIX ACUCTBHM B Ipolecce y4eOHOW NeATeNbHOCTH; MPaBUJIBHOCTH BBINOJIHEHUSI TpeOyeMBbIX
NEeUCTBUI; COOTBETCTBUM (OpPMBI JIEHCTBUS JJTAHHOMY OJTaly YCBOEHHUs Y4eOHOTO Marepuana;
hopMuUPOBaHUH ACUCTBUSA C JOJDKHON Mepoit 00001eH s, 0CBOCHHUS (aBTOMAaTU3UPOBAHHOCTH, OBICTPOTHI
BBINIOJIHEHUS U JIp.). B 00ydyeHun ucnonb3ytoTcs KapThl MHAWBUYaIbHbBIX 3a1aHui (M T.11.).

@dopma mpoBeNEHUS MPOMEKYTOUHON aTTecTauuu JUisl CTYIAEHTOB-WHBaiIuaoB u juy ¢ OB3
YCTAaHABIMBAETCA C YYETOM MHJIUBUIYAIbHBIX TCUXO(U3HUECKUX OCOOEHHOCTEH (IUChbMEHHOE
TECTUPOBAaHUE, KOMIIBIOTEPHOE TeCTUpOBaHue U T.1.). [Ipn HeoOxonumocTu nHBanuAaM u aunam ¢ OB3
[IPEIOCTABIISIETCS JOTIOHUTEIBHOE BpEMS JJIsl IOATOTOBKM OTBETA HA 3a4€TE MM dK3aMEHE.

[IpomexyrouHas arrecrauus Juisi oOydaromuxcsa UHBaiIuaoB u juy ¢ OB3 no HeobOxoaumocTu
MOXXET IPOBOAMUTHCS B HECKOJBKO OTamoB, (OpMBI M CPOK MPOBEAEHUS KOTOPBIX OINpeAessieTcs
MIPETO/IaBaTEeNEM.

B kadecTBe BHEUIHMX 3KCIEPTOB IPHU MPOBEACHUM NPOMEKYTOUHOM arrecTaluu 00ydaroluxcs
uHBanua0B U yui ¢ OB3 mpuBnekaroTcs mpenaceaareib HMUKIOBOM KOMHCCHM U (WJIM) MPEnojaBaTellb
CMEXHOMN JUCLUIIIIUHBIL.
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