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MACIIOPT IPOT'PAMMBI YUYEBHOM JUCHUNJIAHBI «Xumus»

1.1. O6s1acTh NPUMEHEHUs] NIPUMEPHOH MPOrpaMMbl

Pabouass mporpamma y4eOHOW IUCHUIUIMHBI «XHUMHS» SBISIETCS YacTbIO
npUMEpHON MNpOodEeCCHOHATBHON MOATOTOBKH CIEIUAINCTOB CpPEAHEr0 3BeHa B
cootBerctBUM ¢ PI'OC mo cnemuansHoct  CIIO 23.02.04. «TexHuueckas
IKCIUTyaTalsl MOJBEMHO-TPAHCIIOPTHBIX, CTPOMUTENIbHBIX, TOPOXKHBIX MAalIMH H
000pyIOBaHUS.

1.2 MecTo y4eOHOM THUCHHUIINHBI B CTPYKTYype NpodeccuoHaabHOoi
MOATOTOBKH CHENHAJNCTOB CPeIHEro 3BeHa:
JlucuuiinHa BXOAUT B 00111e00pa30BaTeIbHBINA THUKIL.

1.3. leau u 3aga4u y4eOHOH AMCHMILIMHBI — TPe0OBaHUAL K pe3yabTaTaM
OCBOCHUS Y4eOHOM JUCIHUIIMHBI:

Conepxxanue mporpamMmbl  «XHMHSD»  HAOpaBlI€HO Ha JOCTUXKEHHUE
CHEQYIOIINX LeJIei:
- OCBOCHHME 3HAaHHMM O XUMHYECKOW COCTABIIAIOIIEH €ECTECTBEHHOHAYYHOU
KapTUHBl MHUpPA, BAXKHEHIIMX XUMHUYECKUX IMOHATHUSX, 3aKOHAX M TEOPUSX;
- OBJIAJICHUE YMEHUSMH NPUMEHATH IOJyYEHHbIE 3HAHUS sl OOBSICHEHUS
Pa3HOOOPA3HBIX XUMHUUYECKUX SIBJICHUM M CBOICTB BEIIECTB, OLEHKH POJIU XUMHUH
B PAa3BUTHM COBPEMEHHBIX TEXHOJIOTMH M IIOJYYEHUH HOBBIX MAaTEpHAaJIOB;
- pa3BUTHE I103HABATEJIbHBIX MHTEPECOB U MHTEJJIEKTyaJIbHBIX CIIOCOOHOCTEH B
IpOLIECCE  CaMOCTOATENBHOTO  NPUOOPETEHHs  XUMHYECKUX  3HaHUM ¢
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB HH(MOpMalMU, B TOM UHUCIE
KOMITbIOTEPHBIX;
- BOCIIUTaHHUE YOEK/IEHHOCTH B MMO3UTUBHOMN POJIU XUMHHU B )KU3HU COBPEMEHHOIO
oO1ecTBa, HEOOXOJUMOCTH XHMHUYECKH TPAMOTHOTO OTHOILIEHUS K CBOEMY
310POBBIO U OKpYKaroIen cpene;
- IPUMEHEHHUE TOJYYEHHBIX 3HAHUN U YMEHHI N1 O€30MaCHOr0 UCIOIb30BaHUs
BEILIECTB M MaTepuajgoB B OBITYy, CEIbCKOM XO3SIIICTBE M Ha MPOM3BOJCTBE,
pelieHuss MPaKTUYECKUX 3a/lad B IIOBCEIHEBHOM >KU3HU, NPEAyNpEexKIACHUS
SBJICHUH, HAHOCSALIUX BPEJ 3J0POBbIO YEIOBEKA U OKPYKAIOILIEH cpelie.
B pesynbrare ocBoeHUs y4€OHOM IUCHMIUIMHBI OOyYarOUIUNCS JTODKEH YMETh:
HA3bIBATh MH3YUYCHHBIE BELIECTBA II0 «TPUBUAIBHOW» WM MEXIYHAPOIHOU
HOMEHKJIaTypaM;
onpeaessiTb: BaJEHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHUX 3JIEMEHTOB, THI
XUMHUYECKON CBA3M B COCAMHEHUSX, 3apsii MOHA, IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, TUIl KPUCTAJUIMYECKON PEIIETKH, XapaKTep CPelbl B BOAHBIX PACTBOPAX,
OKUCJIUTENIb W BOCCTAHOBUTENb, HAIIPaBICHUE CMEIICHHUS PABHOBECHS IIOA
BJIUSHUEM PA3JIMYHbIX (AKTOPOB, H30MEPhl M TOMOJIOTH, MPUHAIIECKHOCTh
BEILIECTB K pPa3HbIM KJaccaM HEOPraHUYeCKHX W OPraHUYeCKHX COEAMHEHUM;



XapakTep B3aUMHOIO BIIMSHMS aTOMOB B MOJIEKYJIaX, THUIIBI pEaKUHid B
HEOPraHUYECKOM U OpraHNYeCcKON XUMUU;

XapaKTepu30BaTh: S- , P- , d- AJIEMEHTHI 10 UX TOJOoXKeHHIo B [lepuoamyeckoit
cucreme J1.11. Menzeneesa; o01ue XUMUYECKUE CBOMCTBA METANIOB, HEMETAJIIOB,
OCHOBHBIX KJIACCOB HEOPTraHMYECKHX U OPraHMYECKUX COEAUMHEHMH; CTPOEHHUE U
CBOMCTBA OpPraHUYECKUX COEOUHEHMH (YIJIEBOJAOPOJOB, CIHUPTOB, (HEHOJIOB,
aJIbJIETUJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHCIIOT U YIJIEBOJIOB);
O0BSACHATDH: 3aBUCHUMOCTh CBOMCTB XMMHUYECKOIO 3JIEMEHTa U 0Opa30BaHHBIX UM
BemecTs OoT nonoxkenuss B [lepuomnmueckon cucreme J[[.MI. Menneneesa;
3aBUCUMOCTh CBOWCTB HEOPraHMYECKHX BELIECTB OT HX COCTaBa U CTPOCHUA,
IPUPOAY XUMHUYECKON CBSI3H, 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pPEAKIUU OT
pa3IMYHBIX (PAKTOPOB, PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COCAMHEHUN OT
CTPOEHUS UX MOJIEKYJ;

BBINOJIHATh XUMHUYECKHH JKCIHEPUMEHT [0 paclo3HAaBAaHUIO BAKHEHIINX
HEOPTraHWYECKUX W OPraHUYECKUX BEILIECTB, IMOJYYEHUIO KOHKPETHBIX BELIECTB,
OTHOCSIIMXCS K U3YYEHHBIM KJIACCAM COEIUHEHUM;

NPOBOAUTH PACUYETHI 10 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM PEaKIINi;
OCYILIECTBJATh  CAaMOCTOSITENIbHBIM  MOMCK  XMMHUYECKOW HH(pOpMaluu C
UCIIOJIb30BaHUEM PA3IUYHBIX HMCTOYHUKOB (CIIPAaBOYHBIX, HAyYHBIX U HAY4YHO —
HOMYJISIPHBIX HW3JaHUI, KOMIIBIOTEPHBIX ©a3 MdaHHBIX, pecypcoB HMHTepHera);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHM Jjia OOpadOTKM M Tepenaydu
XUMHUYECKON HHPOPMALIMK U €€ MPEJICTABICHUS B Pa3IMYHBIX (opMax;

B pesynbrare ocBoeHUs1 y4eOHOU TUCIMIUIMHBI O0y4arOUUiCs 10KEH 3HATH!
POJib XUMHMH B €CTECTBO3HAHUM, €€ CBSI3b C IPYTUMHU €CTECTBEHHBIMHU HAYKaMH,
3HA4YCHUE B KU3HU COBPEMEHHOTO OOIIECTBA;

Ba)KHelIlIMe XHMHMYECKHe NMOHSATHS: BEIIECTBO, XMMHUUYECKUN DIIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, paJuKall, AJUIOTPONUS, HYKJIUJIbI U U30TOMbI,
aToOMHbIC S- , P- , O- opOWTa M, XUMHUYECKas CBS3b, AJIEKTPOOTPHUIATEIBHOCTD,
BaJICHTHOCTh, CTETICHb OKHCIICHUS, THOpUIU3AIHs OpOUTaieii, TPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ , MOJIb, MOJISIpPHAsE Macca, MOJIAPHBIM 00BbEM Tra3000pa3HBIX
BEIIIECTB, BEILIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHUSI, KOMILICKCHBIE
COCVMHEHUS, IOUCIIEPCHBIE CUCTEMBI, NCTUHHBIE PACTBOPBI, 3JIEKTPOJUTHYECKAS
JIACCOIMALINS, KUCIOTHO — OCHOBHBIE PEAKIIMU B BOJHBIX PACTBOpAxX, TMAPOJIU3,
OKHUCJICHUE W BOCCTAHOBJICHUE, DJIEKTPOJIMU3, CKOPOCTh XHUMHUYECKOW PEaKIINH,
MEXaHHU3M pEaKIMM, KaTajau3, TEIIoBON 3(P(dEKT peakiuu, SHTAJbINS, TEIIoTa
oOpa3oBaHus, SHTPOMNUS, XUMHUYECKOE paBHOBECHE, KOHCTaHTa pPaBHOBECHS,
YIJIEPOAHBIN CKeNeT, (PYHKUMOHAJIbHAS TpyNIia, TOMOJOTUS, CTPYKTypHas u
MPOCTPAHCTBEHHAs] HM30MEpHUsA, MWHIAYKTUBHBIM U  ME30MEpHBIM 3P eKTsl,
anekTpodus, Hekieodus, OCHOBHBIC THIBI PEAKIM B HEOPTaHUYECKOW U
OPraHUYECKON XUMUHU;

OCHOBHbIC 3aKOHbI XMMHHM: 3aKOH COXPaHEHHMS MAaCChl BEIIECTB, 3aKOH
IOCTOSHCTBA cocTaBa BewecTs, [lepuognueckuit 3axkon .M. MenneneeBa, 3akoH
I'ecca, 3akoH ABoraipo;



OCHOBHbIC TeOpMH XHMHMH: CTPOCHMS  aTOMa, XUMHUYECKOHM  CBS3H,
AIEKTPOJIMTUUECKON TUCCOLUUALINH, KUCIIOT U OCHOBAHUM, CTPOEHUS OPTraHUYECKHUX
Y HEOPTraHUYECKUX COCTUHEHUH (BKIIIOUas CTEPEOXUMHUIO), XUMUUYECKYIO KUHETUKY
Y XUMUYECKYI0 TEPMOJANHAMUKY;

KJIACCH(PUKANUIO ¥ HOMEHKJIATYPy HEOPraHMYECKMX M  OPraHUYECKHX
COCJIMHCHUM;

NPUPOAHbIE HCTOYHUKH YTJIEBOJAO0POJIOB U CIIOCOOBI UX MEPEPAOOTKY;

BelleCTBA M MaTepHaJibl, IIMPOKO HCIOJIb3yeMble B NPAKTHKEe: OCHOBHBIE
METaJIIbl U CIUIaBbl, TpaduT, KBapil, MUHEpaIbHbIe yI0OpEHHs, MUHEPATbHBIE U
OpPraHUYECKUE KHCIOTHI, INEJIOYH, aMMHaK, YTrJIeBOAOPOAbI, (EHOJ, aHWIWH,
METaHOJ, O9TaHOJ, JTUJICHTIUKOINb, TIULEPUH, (OPMaIbACTUA, aleTalbICIH]I,
alleToH, TJIOK03a, caxapo3a, Kpaxmaj, KIeT4aTka, aMHUHOKHCIOTHI, OeJKH,
VCKYCCTBEHHbIE BOJIOKHA, KAay4yKH, IIJJACTMACChl, MHUpPbI, MbLJIa H MOIOILIUE
CPENCTBA;

HCIOJIb30BATh IPHOOPETEHHbIC 3HAHUS M YMEHHS B IPAKTHYECKOM
JAeSATeJTbHOCTH U NOBCEIHEBHOM KN3HHU '

JUIss TIOHMMaHUs TJ00aJbHBIX MpPOOJIEM, CTOSAUIMX Tepel YeIOBEYECTBOM:
DKOJIOTUYECKUX, SJHEPTE€TUUECKUX U ChIPbEBBIX;

OOBSICHEHUS] XMUMUYECKUX SBJICHHMM, MPOUCXOIAUIMX B IpUpoJe, B OBITY U Ha
IIPOU3BOJICTBE;

HKOJIOTUYECKH TPAMOTHOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIe;

OLICHKM BJIMSIHUSI XMMHYECKOTO 3arpsi3HEHUs OKPYXKAIOLIEH Cpellbl Ha OpraHu3M
YeJIOBEKa U IPYTU€ KUBBIE OPraHU3MBI;

0e3omacHoO pabOTHI C BellleCTBaMU B J1a0OpaTOpUH, OBITY U HAa IPOU3BOJICTBE;
OIpEENICHHS] BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX MTPEBPAILCHUI B Pa3IMYHbIX
YCIIOBUSIX U OIIEHKU WX MOCIEACTBUM;

pacrno3HaBaHUs U UACHTU(PUKAIIMY Ba)KHEUIIINX BEUIECTB U MaTEpUAJIOB;

OLICHKHM Ka4eCTBa IMUTHEBOW BOJBI U OTAEIBHBIX MMUIIEBBIX TPOITYKTOB,
KPUTUYECKON OLIEHKH JIOCTOBEPHOCTH XMMHYECKOW MH(OpMaIMU, MOCTyHaromen
U3 Pa3JIMYHBIX UCTOYHUKOB.

B pesynbrare 0CBOCHUS NUCUUIUIMHBI OOyYarOUIUIiCs JOHKEH OBJaleTh OOLIUMU
KOMITETEHLIUSIMMU:

OK 1. [lonumaTe CYIIHOCTh W COIMAIBbHYIO 3HAYMMOCTh CBOEH Oymyiei
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. OpranuzoBbIiBaTh COOCTBEHHYIO JI€ATEJIbHOCTh, BBIOMpPATh THIIOBHIE
METO/Abl M CIOCOObI BBIMNOJHEHUS NPO(PECCHOHANBHBIX 3a/lay, OLEHUBATH HX
3 PEeKTUBHOCTD U KA4E€CTRO.

OK 3. [IpuHMMaTh penieHuss B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MMOUCK U MCTIOIB30BaHNEe MHGOPMAIINH, HEOOXOIUMOMN
111 3(PEKTUBHOTO BHITIOJIHEHUS NTPO(PECCHOHANBHBIX 33]1a4, TPO(PECCHOHATIEHOTO
Y JIMYHOCTHOT'O Pa3BUTHSL.

OK 5. Hcnonb3oBath WH(M)OPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B
npohecCuOHANBHOM JeSTENbHOCTH.

OK 6. PabGotarh B KOUIEKTHMBE U KoMaHJe, 3(P(EKTUBHO OOIIAThCS C



KOJIJIEraMu, PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a pPabOTy YJIEHOB KOMAaHJbI
(MOYMHEHHBIX ), PE3yJIbTaT BHIMOJHEHUS 3a/IaHUN.

OK 8. CamocrosiTenbHO ONpEeneNsaTh 3aJaud MPOPECCHOHAIBHOTO H
JMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCS CaMOOOpPa30BaHKEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATU(PUKALIIH.

OK 9. OpueHTHpOBaThCA B YCIOBHUSIX YacTOM CMEHBI TEXHOJIOTUH B
npoecCHOHANTEHOM eI TEIIEHOCTH.

OcBoeHne coaepkaHuss yYeOHON JUCHUIUIMHBI «XUMUS», 00ecTieunBacT
JIOCTUKEHUE

CTYJICHTaMU CIEAYIOUIUX Pe3yJdbTATOB:

* IUYHOCHIHBIX

—4YyBCTBO TOPJIOCTU U YBaXXEHUS K HCTOPUU U JIOCTHKEHHUSIM OTEUYECTBEHHOM
XUMUYECKON HayKH; XHMHUYECKM TIPaMOTHOE IOBEJIEHHE B MpPOo(ecCHOHATBbHON
NEATEIbHOCTH W B OBITY TMpU OOpAlllEHUH C XUMUYECKMMU BEIIECTBAMU,
MaTepuajiaMH U IpoLeccaMu;

— FOTOBHOCTb K MPOJIOJKEHUIO 00pa30BaHUS U MOBBIIICHHS KBATU(DUKAIIUU B U3-
OpaHHON TPOQPECCHOHATILHON JEATEIBHOCTY M OOBEKTHMBHOE OCO3HAHHME POJIH
XUMHYECKUX KOMIIETCHIIUN B 3TOM;

—YMEHHME HCIIOJIb30BaTh JOCTUXKEHUS COBPEMEHHOW XHWMHYECKOM HAYKH U
XUMHUYECKUX TEXHOJIOTUM [JIsi TOBBIIICHUS COOCTBEHHOIO HWHTEIEKTYaJIbHOIO
pa3BUTHS B BEIOpaHHOM NpodhecCHOHaIbHOU NeATETbHOCTH;

* MemanpeomMemHuix:

— UCTOJIb30BAHUE PA3IMYHBIX BUJIOB IMO3HABATEILHOU JIEATEIIbHOCTH U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Olepanuil (MOCTaHOBKHU 3ajauyu, (POpMyJIHUpOBaHUS THUIIOTE3,
aHaJau3a U CUHTE3a, CpaBHEHU s, 0000IIEHUsI, CUCTEMATU3allUU, BHISBICHUS
MPUYUHHO-CJICICTBEHHBIX CBA3EH, MMOMCKA aHAJIOTOB, (DOPMYITUPOBAHUS BEIBOIOB)
JUIS1 PEIIEHUS TTOCTABJICHHOW 3aa4M, IPUMEHEHUE OCHOBHBIX METOA0B MO3HAHMS
(HaOmro/IeHrs, HAYYHOTO OKCIIEPUMEHTA) I U3YYCHHUS Pa3IMYHBIX CTOPOH
XUMUYECKUX OOBEKTOB M IPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIMMOCTH
CTaJIKUBAThCS B MpodecCuoHanbHOM cepe;

— UCIOJb30BAaHUE PA3JIMYHBIX HCTOYHUKOB [JIl MOJYy4YEHUS XUMHUYECKOU
uH(pOpMaIUU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTH ISl JOCTHUKEHUS XOPOIIMX
pe3yapTaToB B npodeccuonaibHol chepe;

* NPeOMEemHbIX:

— c(OpMHUPOBAHHOCTh MIPEACTABICHUM O MECTE XUMHUHU B COBPEMEHHOM HayYHOU
KapTUHE MHpA;, TOHMMAHUE PpOJM XUMHUM B (HOPMUPOBAHUM Kpyrosopa u
(GYHKIIMOHATBLHOM TPaMOTHOCTH YeJIOBEKa /IS PEIICHUs] TPAaKTUUECKUX 3a]1ay;

— BJIQJICHUEC OCHOBOMOJIATAIOIIUMU XHUMHUYECKUMHU TIOHATUSMH, TEOPUSIMU,
3aKOHaAMH

Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BAHHE XUMUYECKON TEPMUHOJIOTUEN U
CHUMBOJIMKOM;

— BJIQJICHHE OCHOBHBIMM METOJIaMH HAYYHOTO IIO3HAHUS, HCIOJIb3yEMBIMU B
XUMHH:



HAOJI0ICHUEM, ONMCAHUEM, W3MEPECHUEM, AKCIIEPUMEHTOM; YMEHHUE
o0pabaTkIBaTh,

OOBSCHATH PE3yIbTaThl IPOBEACHHBIX OIMBITOB U JI€NIATh BHIBO/IbI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHATh METO/IbI IO3HAHMSI MIPU PEIICHUH MPAKTHUYECKUX 3a/1a4;

— c(hopMuUPOBAaHHOCTH YMEHUS JaBaTh KOJUYECTBEHHBIE OLIEHKH U MPOU3BOJIUTh
pacyeTsl 0 XUMUYECKUM (GOpMYJIaM U YPaBHEHUSM;

— BJIQJICHUE TIPABWJIAMH TE€XHUKH 0€30MaCHOCTHU MPU UCTIOIb30BAHUN XUMUYECKUX
BEILIECTB;

— c(opMUPOBAHHOCTh COOCTBEHHOW TMO3HMIIMKM IO OTHOIICHUIO K XUMHUYECKOUN
nH(pOpMaIUH, OTyd4aeMO U3 Pa3HbIX HCTOYHUKOB.

1.4. PexomMeHayeMoe KOJIMYECTBO YaCOB HA 0CBOEHHME NPUMEPHOM NMPOrpaMMbl
yueOHOM TUCHMILIMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaroiierocsi 78 4acoB, B TOM YHCIIE:
00s3aTEIbHON ayIUTOPHOM Y4eOHOM HArpy3Ku oOydaromierocss 78 4acos.



2.CTPYKTYPA U COJEPKAHHUE YUEBHOM JUCHOUILJINHBI

2 .1. O0bem y4eOHOH AUCHUIIMHBI U BUIbI Y4eOHOH padoThl

Buna yueOHoii padoThl Oovem uacos
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 78
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:
JabopaTopHbIe PAOOTHI 20
MPAKTUYECKHUE 3aHATHS 8
Hmoeosas ammecmayus 6 hopme ougpepenyuposannvlil 3auem




2.2. TemaTU4eCKU MJIaH U cojJiepkaHre yueOHoM nucturminHbl « XMW

HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble padOThI M MPAKTHYECKUE 3aAHATHS, O0bem yacoB | YpoBeHb
pa3aesioB U TeM CaMOCTOSITe/IbHAsI padoTa 00y4alOUUXCS. OCBOEHMHSI
1 2 3 4
BBenenue 3ansaTtue Ne 1. Hayunble MeTO/IbI TO3HAHHUSA BEIIECTB U XUMUYECKUX sIBJICHUU. Poib
SKCIEPUMEHTA U TEOPUH B XUMHUK. MOJIETTUPOBAHNE XMMUYECKUX MTPOLIECCOB. 2 1
Pa3zgen 1. Oomas u
HepraHu4ecKasi XuMus
Tema 1.1. 4 2
OCHOBHBIC TIOHATHS U 3anaTueNe2. OCHOBHBIE IOHATHSA XHMHH.
3aKOHbBI XIMUH. Bemectso. ATom. Monexyna. XuMudeckuii snemMent. Amtorponus. [IpocThie U CI0kKHbIE 2
BemecTBa. KauecTBeHHBIM 1 KOJIUYCCTBCHHEBIM COCTAaB BEIISCTBA. XMMHUYCCKHUE 3HAKHU U
¢dbopmybl. OTHOCUTETBFHBIE AaTOMHBIE U MOJIEKYJIsIpHBIE Macchl. KonnyecTBa BelecTna.
3ansaTue Ne3. OcHOBHBIE 3aKOHbI XHMHH.
3aKOH COXpaHEHUsI MaCChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOrajpo. 2
PacueTHble 3a1aun Ha HAXO0XKAEHHE OTHOCUTEIBHOU MOJIEKYJISIPHOM MaccChl, ONPEACIICHUE
MacCOBOM J0JIH.
Tema 1.2 4
[Iepnonnueckuii 3akoH 1 | 3ansitue Ne 4. Ilepuoauyeckasi cuctreMa XUMHYECKHX 3JIEMEHTOB.
nepuoanueckas cucrema | Otkpoitue Ilepuonnueckoro 3akona. [leproauyecknii 3aKk0H U CTPOEHUE aTOMA. 2 )
XUMHUYECKHX 3JIeMeHTOB | 3ansaTHe Ne 5. JlabopaTopHasi paGora Nel
MonenupoBanue noctpoeHus [lepuoanyeckoit TaONUIBI XUMHYECKHUX DJIEMEHTOB 2
Tema 1.3 Ctpoenne 8
BelllecTBa.
3anarue Ne 6 MonHasi xuMHUYeCKasa CBA3b 2
Katuonsl u annonsl. MoHHBIE KPUCTAITIMYECKUE PEILIETKH. 2
3anarue Ne 7. KoBajleHTHasi XUMHY€CKasl CBA3b.
KoBasienTHas monsipHast ¥ HEMOJIAPHAs CBSI3b. MOJIEKYISIpHBIE U aTOMHBIE KPUCTALTHYECKUE 2
pEIIEeTKU.
3ansatue Ne 8. Mertanaaudeckas cBsizb. Bomopoanas csa3b. UucThle BemecTsa U CMeCH. 2

Merannuueckas KPpUCTAJNINYCCKAA PCUICTKA. I'omMoreHHbIe U T CTCPOICHHBIC CMCCH.




MaccoBast 10J1s1 KOMIIOHEHTOB CMECH.

3anaTue Ne 9. JlaGoparopnas padora Ne2 2
[IpuroTtoBnenue cycrneH3uu kapoboHaTa Kajiblus B BOJE.
6
Tema 1.4 Boaa.
PactBopsbI. 3anstue Ne 10. Boga. PactBopsl. PacTBopenue. 2
DJIeKTPOIMTHYeCKAsI Bopa kak pactBopurens. PactBopumocTs BemiecTs. HachllieHHbIE, HEHACHIIICHHBIE,
AUCCOLMALIHS. IIEPEHACHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KUIKOCTEH U TBEPABIX
BEIIECTB OT Pa3INuHBIX (pakTopoB. MaccoBas J10Ji1 paCTBOPEHHOTO BEIIECTBA.
3ansarue Nell. DuekTposuTHyecKasi AUCCONUALMS. 2
DNEKTPONUTHI U HEANEKTPOIUTHL. MexaHu3M 3JeKTPOIUTUYECKON aucconuanuu. CUIIbHBIE U
cy1abbIe PIEKTPOITUTHI.
3anstue Ne 12. [IpakTnueckasi padora Nel
MaccoBas 10J11 paCTBOPEHHOI'0 BelleCTBA. 2
[IpuroroBnenue pacTBopa 3alaHHOM KOHLIEHTPAIUU.
Tema 1.5 10
Kuacenpukanus 3anstue Ne 13. KucJjioTel M1 OCHOBaHUSA , X CBOMCTBA.
HEOPraHu4ecKux Krnaccugukanysa kuciaor u ocHoBaHUN. XMMHUYECKHE CBOWCTBA KUCIOT U OCHOBAaHUH B CBETE 2
COCJUHEHHUI N UX TEOPUH IEKTPOJIUTHUECKON AUCCOLALINH.
CBoOliCTBA. 3ansTue Ne 14. Okcuabl M COJIH, HX CBOHCTBA.
Knaccudukanus okcuaoB u coieil. XuMU4YecKue cBOWCTBa OKCHAOB U cojeil. [lonyuenue 2
COJIEH.
3anstue Nel5. JIabopaTtopHasi padora Ne3. 2
B3aumopeiicTBue KUCIOT ¢ MeTalllaMi, OKCHJIaMU METAJIIOB, OCHOBAaHUSIMHU, COJISIMHU.
3ansaTue Nel6. JlabopaTropHasi padora Ne4. 2
HcnbiTanue nienoveil THAMKaTOpaMu. XMMUYECKUE CBOMCTBA OCHOBAHUM.
3ansaTue Nel7. JlabopaTtopHasi paGora NeS. 2

B3anmoneiicTBue cosieil ¢ metamuiamu. Bzanmoneicterie coiei Ipyr ¢ IpyTroM.




Tema 1.6 XumMunueckue
peakuum.

3anaTue Nel8. Knaccudpukanusi XuMu4eCKHX peakiui.

Peakuuu coenunenus, pa3nokeHus, 3amenienus, ooMena. Katanutuyeckue peakuuu.
Oo6parumMbie U HEOOpATUMBIE PeaKIUU. | OMOTEHHBIE U T€TEPOTeHHBIC PEeaKIIUH.
Tepmoxumuueckoe ypaBHeHue. MeToJ1 3J1eKTpOHHOr0 OanaHca Ui COCTaBIICHUSI ypaBHEHUIN
OKHUCJIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIIUM.

3ansaTue Nel9. CkopocTh XMMHYECKHX peakiuii. O0paTuMoCTh XMMHYECKUX PeaKIuii.
[ToHATHE O CKOPOCTH XUMHYECKHX PEeaKUUil. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX OT
Pa3IMYHbIX (DAaKTOPOB: MPUPOABI PEArHPYIOMINX BEIIECTB, UX KOHLEHTPALUU, TEMIIEPATYypPhl,
IIOBEPXHOCTU CONPUKOCHOBEHHUS, U UCIOIb30BAaHUS KaTAJIN3aTOPOB.

OO6paTtumbie U HeOOpaTUMBbIE peaklui. XMMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHHUS.
3anatue Ne20. JlaGopaTtopHas padora Ne6.

Peakuuu, naymmue ¢ o0pazoBaHreM 0cajika, ra3a Wid BOJBIL.

Tema 1.7. MeTajjibl "
HeMeTaJLIbl.

3ansaTue Ne 21. Merasisbl.

duznyeckue 1 XMMUYECKHUE CBOICTBA METAIOB. DIEKTPOXUMHUUECKUN Psii HAPSKEHU N
MeTauioB. O61mue crocoOs! nonydeHus: MetaiioB. [lonstue o Metautyprun. YepHsle u
LIBETHBIE CILJIaBBl.

3ansaTue Ne 22. Hemera/uibl.

Hemerannbi- npoctele BemecTBa. OCOOEHHOCTH CTPOEHUS aTOMOB. OKHUCIUTENbHbBIE U
BOCCTAaHOBUTENIbHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX ITOJIOXKEHHUS B PALY
ANEKTPOOTPHULATETLHOCTH.

3ansaTue Ne 23. JlaGoparopHas padora Ne7

O3HaKOMJIEHHE CO CTPYKTYpaMH ceporo u 06enoro uyyryHa. Pacno3HaBaHue pyn xenesa.
3anaTue Ne 24. IIpakTudeckas padora Ne2,

[Tonyuenue, coOupanue U pacrio3HaBaHUE ra3oB.







Pazpnen 2
Oprannyeckasi XumMus
Tema 2. 1

Teopust crpoenus
OpPraHuYecKux
coeTUHEHHUH.

Tema 2.2
YrieBoaopoasl u UX
NPUPOAHBbIE HCTOYHUKH

3ansarue Ne 25. IIpeamer oprannyeckoi xumun. Teopusi CTPOeHHUsI OPraHHYECKHUX
coequHenuii A. M. bByrieposa.

[IpupoHbIe, HICKYCCTBEHHBIE U CHHTETHYECKHUE BeulecTBa. CpaBHEHHE OPraHMYECKUX BEILIECTB
¢ Heopranudyeckumu. BasientHocts. OcHOBHBIE TIOJI0KeHUs Teopun bytieposa A. M.
N3omepsl 1 romosioru. Xumuueckue GopMyIibl U MOJETH MOJIEKYJ B OPraHHYECKON XUMUU.
3ansatue Ne 26. Knaccudukanus oprannyeckux Beujects. Kiaccupukanus peakumii B
OpPraHuYecKoil XuMHH.

Knaccugukanus BemecTB 1Mo CTpOSHUIO YTIEPOTHOTO CKENeTa U HAUTNYHIO (DYHKIIMOHAIBHBIX
rpynn. Peakuuu npucoeauHenus (THIPUPOBAHUS, TAIOT€HUPOBAHUS, THAPOTAIIOT€HUPOBAHMUSI,
ruapaTtanuu). Peakuuu oruierieHus (e TuIpupoBaHus, JeraJoreHupoBaHus,
JeTUPOraoreHUPOBaHus, JIeruapaTanun). Peakiuu 3amenienus, noJIuMepU3alinm.
3ansaTue Ne 27. JlabopaTopHasi padora Ne 8

N3roroBneHue Moenei MOJIEKyJl OpraHM4eCKUX BELIECTB.

3ansaTue Ne 28 AsikaHbl.

I'oMostornueckuii psizi, HOMEHKJIATypa U H30MEpHs aJIKaHOB. XMMHYECKHE CBOMCTBA AJIKAHOB:
rOpeHue, 3aMelIeHIe, pa3iokKeHUe, JeTUIPUPOBAHHUSL.

3ansaTue Ne 29. AjikeHbl.

I'omonornueckuii psili, HOMEHKJIaTypa U M30MEpHUs AIKEHOB. XUMHUYECKHE CBOKCTBA AJIKECHOB:
rOpeHue, T’MAPpUPOBaHus, TApaTaluy, IOJIUMEpPU3aluy, ruaporajgorenuposanus. [Ipasuio
MapxkoBHukoBa. KauecTBeHHbIE peakiuu ( odecuBeunBaHuE OPOMHOI BOJIbI U pacTBOpa
nepmaHrasara kanus). [IpumeHeHe aaKkeHoB.

3ansitue Ne 30. /lueHbl M KaydyKH.

[TonsiTHE O NMEHAaX Kak yriIeBOJOPOJIOB C IBYMS IBOMHBIMH CBSI3IMU. XUMUUECKHE CBSI3U
nueHoB. HaTypallbHblE U CHHTETHYECKHE KaydyKu. Pe3uHa.

3anstue Ne 31. ANKUHBI.

AueruneH. XMMHUECKUE CBOMCTBA alleTUIIEHA: TOpeHHe, o0ecliBeYMBaHNE OPOMHOM BOJIBI,
MPUCOEANHEHNE XJIOPOBOIOpoAa U ruapaTanus. [IpumMeHeHne aneTuieHa Ha OCHOBE CBOMCTB.
Me:xxknaccoBasi U30MEpPHUs € aJIKaJIUEHAMU.

3anstue Ne 32. Apensl. [IpupoaHbie HCTOYHHKH YTIJIEBOOPO/IOB.

benzon. Xumuyeckue cBoiicTBa O€H30J1a: TOPEHHE, PEeaKIMK 3aMelleHus (TaloreHUpOBaHuE,
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HutpoBanue). [Ipumenenune 6eH301a Ha OCHOBE CBOMCTB. [IpupoHbIii ras: cocras,
npuMeHeHne B kauecTBe TorumBa. Hedts. CocTaB u nepepadorka Hedru. [leperonka nedru.
HedrenpoaykTsi.

3ansaTue Ne 33. JlaGoparopHas padora Ne 9.

O3HakoMJIeHHE ¢ KOJUIeKInel o0pa3oB HeTU U IPOAYKTOB ee nepepadoTku. O3HaKOMIICHHE
C KOJUIEKLIMEH KaydyKoB U 00pa3aMu U3AEIIHi U3 Pe3UHBI.

3ansarue Ne 34, [IpakTuyeckasi padora Ne3.

I'openue metana, 3TuieHa U aneTuieHa. OTHOIIEHHE METaHa, 3TUIICHA, alleTUIIeHa U OeH3011a K
pacTBopam rnepMaHranara kaiaus 1 OpoMHoil Boje. [lonydyenue sTuiieHa peakiueit
JeTUIpaTalliy 3TaHOJA, AlleTUIICHA - THIPOJIM30M KapOu/1a KaJIbLusl.

3ansaTue Ne 35. Cnuptol. @PeHoJI.

Tema 2.3 [Tonydenue 3TaHona OpoKEHUEM TIIFOKO3bI U TUApaTanuei stuineHa. [ uapokcunpHas rpymnmna

Kucioponoconep:xkamue | kKak QyHKInoHanbHast. [ToHsTHE O TPEIETbHBIX OTHOATOMHBIX CIIUPTaxX. XUMHUYECKUE

OpraHMYecKue CBOICTBA 3TaHOJA: B3aUMO/ICICTBHE C HATPUEM, 00pa30BaHKE IPOCTHIX U CIOXKHBIX dPHUPOB,

COeTUHEHUS OKHCJIEHUE B anbJierul. [[puMeHnenue 3TaHosia Ha OCHOBE CBOMCTB. AJIKOIOJIU3M, €r0
MOCJIEICTBUS U npenynpexaeHue. KauecTBeHHble peakuuu Ha criupThl. [IpuMenenue
MIMUEPUHA.

3ansTue Ne 36. Auabaernabl. Kap6oHoBbIe KHCI0TDI.

[TonsaTue 06 anprerngax. AjabaeruaHas rpymma Kak GyHKuunoHambHas. @opMaibIerua u ero
CBOMCTBA: OKHUCJIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIJIEHUE B COOTBETCTBYIOIUI
ciupt. [lomyyeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIINUX CIUPTOB. [IpuMenenue
¢dopmanpaeruia Ha OCHOBE €ro CBONCTB.

[TonsiTue o kapboHOBBIX KucHoTax. KapObokcuibHas rpymnmna kak pyHKIIHOHAIbHAS.
I'omonoruueckuii psia npeaeabHbIX 0HOOCHOBHBIX KapOOHOBBIX KUCHOT. [Tomyyenue
KapOOHOBBIX KHUCJIOT OKMCIEHUEM alIbJIETUI0B. XHUMHUYECKUE CBOWCTBA YKCYCHON KUCIIOTBI:
oOuirie CBOMCTBA C MUHEPAIIbHBIMU KUCJIOTaMH U peakius strepudukanuu. [Ipumenenue
YKCYCHOH KHCIJIOTBI HA OCHOBE CBOWCTB. BhICIINE )KMpHBIE KUCIOTHI HA IPUMEPE
MAJIBMUTUHOBOW U CTE€APUHOBOM.

3ansaTue Ne 37. CioxHbie 3QUPBI U )KUPBI. YTJIEBOJBI.

[Tonyuenue cnoxHbIX 3¢upoB peakuueit srepudpukannu. CroxHbie 3PUpPHI B IPUPOJE, UX
3HavyeHue. [IpuMeneHne cioXXHbIX 23UPOB HA OCHOBE CBOMCTB. JKUPBI Kak CI0XKHBIE d(DUPBHI.
Knaccudukanus xupoB. XUMHUECKHE CBOMCTBA dKUPOB: THAPOIU3 U THAPUPOBAHUE KUAKUX
*kupoB. [IpuMeHeHne )KUpOB HA OCHOBE CBOUCTB. Mbla.

VYrieBobl, BX KiaccuuKanus: MOHOCaXapu bl (TII0K03a, GPYyKTO3a), Iucaxapuibl (caxaposa)
U TIoJiMcaxapuibl (Kpaxmall U LEeJI0I103a).




['rox03a — BEmecTBO ¢ IBOMCTBEHHOW (PYHKITMEH — allbIETHAOCTIUPT. XUMUYECKUE CBOWCTBA
TJIFOKO3BI: OKHCJICHHE B TNIFOKOHOBYIO KHCJIOTY, BOCCTAHOBIICHUE B COPOUT, CIIMPTOBOE
Oopoxenue. [IppuMeHeHnE TIIIOKO3bI HA OCHOBE CBOWCTB.

3HavyeHHEe YIJIEBOJIOB B KMBOW MPUPO/IE U )KU3HU YesioBeka. [lonaTue o peakuusx

IMOJIMKOHACHCAIIMHU U THAPOJIM3a Ha IIPUMEPE BSaHMOHpCBpameHHﬁZ IJIFOKO3a - IIoJIucaxapum.

3ansaTue Ne 38. [IpakTnueckas padora Ne 4.

XUMUYECKHE CBOMCTBA YKCYCHOM KUCIOTHI( 00IIMe ¢ MUHEPATbHBIMU U clielU(pHUUEcKre).
3anatue Ne 39. JlaGopaTopHas padora Ne 10

KauecTBeHHbBIE peaKIii HA MHOTOAaTOMHBIE CITUPTBI, albJACTHAbI, TTI0KO3Y H KpaxMall.
Bcero

78




3. YCJIOBUA PEAJIU3ALIUN YYEBHOM U CLIIUIIIUHEI

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanmuzanust y4eOHOM AMCHUIIIMHBI TpeOyeT Haluuus Y4eOHOTro KaOuHeTa
«XUMHS»; MACTePCKUX - HET ; 1abopaTopuil - HET

Oo6opynoBanue yueOHOro KadOuHera:

- pabodee MecTo MpernogaBaTes,

- IOCA/I0YHBIE MECTa MO KOJIUYECTBY O0YyYaIOIIUXCS

- Y4eOHbI€e CTeH/bI:

1.Ilepnonnueckas cucrema XuMu4eckux neMeHToB /.M. Menneneesa.
2. Pan HanpshKEHHU METAIIIOB.

. UaqukaTopsl.

. PacTBOpUMOCTH BeIIECTB B BOJIE.

. XUMHS U KU3Hb.

. UHCTpyKIIMU 110 BBITIOJIHEHUIO OIBITOB.

. TipaBUJIa MOBEICHUSI CTYJCHTOB B KaOMHETE « XUMUS.

. AJITOPUTMBI PELICHUS PACUETHBIX 3aJ1a4 U OMUCAHUE CBOMCTB AJIEMEHTOB.
. B momomp cryneHtam.

- MaKeTbl, MOJIeJIH, TPUOOPBHI:

1. Kpucrammdeckue pemeTku MOHHBIX, KOBAJICHTHBIX COCIMHEHHUM,
METAJTUYECKHUE PEIICTKHU.

. Maker 3aBoja Mo NpOU3BOJACTBY a30THON KHUCJIOTHI.

. Moaenu MoJieKys1 OpraHu4ecKuX BEIIECTB.

. [Ipubop s noaydeHus anabaeruaa.

. [Ipubop a1 neMoHCTpauu OPOYHOBCKOTO JBUKEHUS.

. [Ipubop A snexTposmsa.

. [Ipubop asns onpeneneHus HIEKTPOIIPOBOIHOCTH.

. [Ipubop asns paboThI C SAEKTPUIECKUM TOKOM.

9. Annapatsl

10. ITpuGop st moTy4eHHs Ta30B.

11. Iuctunnstop.

12. HabGop as cocTaBiIeHUSI MOACITH MOJICKY!I.

- KOJLJIEKIUM:

1. Kpucramimieckue pemeTku MOHHBIX COSIMHEHH, BEIIECTB C KOBAJICHTHOM
CBSI3bI0 U METAJIJIOB,;

2. MeTtanisl U CIIJIaBhI,

3. UyryH u cTanib;

4. AnroMuHMI;

5. Munepaisr;

6. CoeuHeHUH MIEIOYHBIX, IMETOYHO 3eMETbHBIX, aM(D)OTEPHBIX METAILIOB.
7.¥Y nobpenus;

8. TormmBo;

O 01N DN =~ W

0NN N bW



9.M3BEeCTHSIKU,

10. Crekiio;

11. CoenuHenuil HEMETAJJIOB, KUCJIOT, COJICH;
12. HedTs;

13.Kayuyk;

14. KameHHBIN yTroJib;

15. CiupTsr;
16.I1macTmaccsr;

17. BosmokHa XUMHUYECKHUE;
18.X010K;

19. Jlen;

20. ITepepaboTKka IpeBECUHBI.
21. CuHTETHYECKHE BOJIOKHA;
22. Illenk CUHTETHYECKUM.

TexHuveckue cpeacTBa 00y4eHUs :

- KOMIIBIOTEP C JIMLIEH3UOHHBIM MTPOTPAaMMHBIM 00ECIICYCHUEM;
- MyJIbTUMEIUAIPOEKTOP;

- UIHT€paKTUBHAS JI0CKA.

O6opyaoBaHUe MacTEPCKOM U pabOUUX MECT MaCTEPCKOM: HET

O6opynoBanue J1abopaTopuu U paboOYMX MECT JJabOpaTOPUU: HET

3.2. UudopmannoHHoe odecnevyeHrne 00yueHus.

OcHoBHolt yueOHuk mis yqamuxcs: O. C. I'abpuensa, U. I'. OcTpoyXoB :
«Xumusg» M., 2012 r.

4. KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOCHMS Y4eOHOM TUCHMILIMHBI

KoHTpo/ib M oOlleHKa pe3yJbTaTOB OCBOEHUS Y4YeOHOW AUCIUIJIUHBI
OCYLLEeCTBJISIETCA INpenoJaBaTesieM B IpoLecce MPOBeJeHUs NMPAaKTUYeCKUX
3aHATUM W JIaOOpaTOPHBIX pabOT, TECTUPOBAHHUSA, a TAKXXe BbINOJHEHUS
00y4YaloIMMHUCI UHAMBUAYaJbHbIX 33/ITaHUU, IPOEKTOB, UCCJIEJOBAHUH.

Pe3yabTaThl 00yuyeHus ®opMbI U METOAbI KOHTPOJISI M OLIEHKHU

(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHUSA) pe3yJIbTATOB 00yUeHHS

1.3HaThb OCHOBHBIE XMMHUYECKHE TOHATUA , | TeKylnid KOHTPOJIb, TECTUPOBAHNUE, KOHKYPCHI,

3aKOHBI, TEOPUH. JIOMAIITHSsE KOHTPOJIbHAs paboTa

2.3HaTh TEPMHUHOJIOTHUIO IIPEAMETA. Texymuii KOHTPOJIb, TECTUPOBAHUE, TOMAILIHSASA
KOHTpOJIbHAsI paboTa, KOHKYpC.

3.3HaTb  XapaKTepUCTHKy  BaxHeilmux | Hanucanue pedeparos, KOHKYpC,

AJIEMEHTOB U UX COEAMHEHUH. TECTUPOBAaHUE,  CAMOCTOSITENIbHAas  paboTa,
onuMnuazna. IlpoBeneHne KiacCHbBIX 4acoB Ha




Tembl: « JKuTh wumm kyputh», « Cya Han

CIIUPTAMUY, BBIITYCK JIUCTOBOK Ha
DKOJIOTMYECKYI0  TeMy, KoHdepeHIUS O
HAHOTEXHOJIOTUSIX.

4.3HaTh poib MUHEpAIbHBIX yA0OpeHuil mist | Hanucanue pedeparos, UCCIIeJOBaHHE

IIOJIyYEHUS BBICOKHUX YPOXKAEB. XUMHUYECKOTO cocraBa yaoOpeHuit c

MoCJIeYIONIEH 3amuToi. Boimyck OroyeTeHex.

5.3nHatb [IPUHLIUIIBI MexAyHapoaHou | Texymuii KOHTpO/b, 3aKpeIiCHUE 3HAaHWKM Ha

HOMEHKJIATYPBI. 71a00paTOpHBIX paboTax, OJIMMIINAAA.

6.YMeTh peniath KaueCTBEHHBIE U pacueTHble | Pemenne 3agad B ayquUTOpUM U JIOMA,

3a[1a4H. BBIIIOJJHEHUE  ONBITOB  C  MOCIEAYIOIEH
3aMIUTOM, PK3aMeH.

7.YMeTh BnaleThb HaBbIKaMHM mnpocreilmux | JlJabopaTopHo — mpakTUYecKHe 3aHiATUsA C

XAMHUYECKHX UCCIIETOBAHUN. MOCIEAYOLIEN 3alIUTOH, HCCIIEIOBAHUE

XMMHYECKOI0 COCTaBa MPOJIYKTOB IHTAHUS,
BOJIBI 3 BOJIOEMOB, yI00pEHUH.

8.YMeTh BeCcTH JUCKYCCHIO, Y4acTBOBAaTb B
JIETIOBBIX UTpax, paboTaTh C IUTEPATYPOH.

Pa3pemeHHe HpO6H€MHbIX chyauHﬁ 10 TCMaM,

HanucaHue pedepatos, ydacTue B
KOH(pEpeHIHsX, JeNOBble Wrphl, padora B
Opurae, OTKPBIThIE YPOKH, BBIITYCK

OI0JUIETEHEH 10 TEMAaM.




