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PaGouass mporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpeanero
o0riero o6pa3zoBaHus, MPEIBIBIIEMBIX K CTPYKTYpE, COJEPKAHUIO U Pe3ysibTaTaM
ocBoenust yueObHoil muctmmmael OOJ.14 Xumus, U B COOTBETCTBUU C
PexomeHmanusiMu 1Mo OpraHu3aliy MOJIy4YeHHUs] CPEeIHEro o0Iero oopasoBaHus B
npezenax OCBOCHUs 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPO(PECCHOHATLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUS C Y4€TOM TpeOOBaHUMN
deneparbHBIX TOCYAapCTBEHHBIX O0Pa30BaTENILHBIX CTAHJAPTOB M IOJy4aeMOU
npodpeccun (mucebMo JlemapramMeHTa TroCylapCTBEHHOW TIONHTUKA B cdepe
noAroToBku padounx kaapoB u 1O Muno6paayku Poccuu ot 17.03.2015\e 06-
259).

[Iporpamma  mpegHazHaueHa Juisi  OPO(ECCHOHANBHBIX  00pa3oBaTEIbHBIX
OpraHu3alMii, pealu3yrlMX OCHOBHYIO Npo(deccHoHaIbHyI0 00pa30BaTEIbHYIO
nporpammy CIIO Ha 6a3ze ocHOBHOro 001Iero oOpa3oBaHMsl C OJAHOBPEMEHHBIM
MOJIyYeHUEM CPEJTHEro 00I11ero 00pa3oBaHus.

[Iporpamma pazpabotana c yuderoM TpeboBanuii DI'OC cpemgHero o61ero
obOpazoBanus ¥ poduis TpodeccroHaTLHOT0 00pa30BaHUS.
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1LIMOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma o0mIe00pa3oBaTeIbHON  Y4E€OHOW  JTUCHMIUIMHBI
OO/l.14 Xumus mpemaHa3sHaueHa IJs HM3YYCHHUS XUMHUH B TPOdecCHOHATBHBIX
oOpazoBatenbHbiXx opranuzanusx CIIO, peanusyronmx o00pa3oBaTeIbHYIO
porpaMMy CpEIHEro o0Imero oOpa3oBaHMs B IMpeaesiax OCBOCHUS OCHOBHOM
npodeccruoHanbHON oOpazoBarenbHOi mporpammbl CIIO (OITOIT CIIO) na 6a3e
OCHOBHOTO 00IIIer0 00pa30BaHUs MPHU MOATOTOBKE KBAIM(DPUIIMPOBAHHBIX pabOYHX,
CITy’KalIHX.

Conepxxanne paboueit nporpammbel OOJ[.14 Xwumus HampaBiIeHO Ha
JOCTHKEHHUE CIIEAYIOIINX LEIIEH:

* q)OpMI/IpOBaHI/IC y 06yt1a1011mxc;1 YMCHHA OLCHHMBATHL 3HAYMMOCTh XHUMHYCCKOT'O
3HAHUA OJI KQKO0TO YECJIOBEKA,

e (opMupoBaHHE y OOYYAONIMXCS IIEJIOCTHOTO TMPEACTABJICHHUS O MUPE U POJIU
XUMHUH B CO3JJaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA; YMEHUS
OOBSACHATH OOBEKTHI M MPOLECCHl OKPYKAIOMIEH AEMCTBUTEIbHOCTH — MPUPOTHOM,
COLHMAIBHOM, KyJbTYPHOM, TEXHUYECKOM Cpenbl, — UCIOIb3yS MJISI 3TOro
XUMUYECKUE 3HAHUS,

* pa3BUTHE y OOydYaromMXCs YMEHHH pasiauuyaTh (akThl U OIEHKH, CPAaBHUBATb
OLIEHOYHBIE BBIBOJIbI, BUETH UX CBSA3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPHEB C
omnpeAeNnéHHON CHUCTEeMOW IeHHOCTeH, (QopMyaupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO TIO3UITHIO;

* IpHOOpeTEeHNE 00YJAFOIIUMUCS OIBITa Pa3HOOOPA3HOU ACSITEITLHOCTH, IIO3HAHUS
¥ CaMOIIO3HAHUS; KJIFOYEBBIX HABBIKOB, UMCIOIIUX YHUBEPCATbHOE 3HAYCHUE IS
pa3IMYHBIX BHUJOB JIEATCILHOCTH (HABBIKOB pEIICHUS MPOOJIeM, TPUHATHS
pCIlICHUI, TMOMCKa, aHaiu3a U 00paboTKM HH(OPMAIMK, KOMMYHHUKATHBHBIX
HaBBIKOB, HABBIKOB U3MEPEHUI, HABBIKOB COTPYTHUYECTBA, HABHIKOB 0€301aCHOTO
oOpallleHus C BEIIeCTBAMHU B TTIOBCETHEBHOM JKHU3HH).

B pabGouyro mporpammy BKIIOYEHO COJIEp)KaHHWE, HAMpPABICHHOE Ha
dbopmupoBaHre y  OOYyYalOMUXCS  KOMIIETCHIMM, HEOOXOMWMBIX IS
kaduecTBeHHOTro ocBoeHus: OIIOII CIIO Ha 6a3e 0CHOBHOTO 00I1Iero 00pa3oBaHus ¢
MOJIy4YeHUEM CpEeIHEero oO0uiero oOpa3oBaHUs — TMPOrpaMMbl IOATOTOBKU
KBaJIM(DUIMPOBAHHBIX padouunx, ciayxammux ([ITTKPC).



2. OBIIASI XAPAKTEPUCTUKA YUYEBHOW JUCTIUTLIAHBI
00/1.14 XUMUSA

XUMHSA —3TO HayKa O BCIICCTBAX, UX COCTABC U CTPOCHUMU, CBOMCTBax
" IPEBpaAlICHUAX, SBHAUCHNH XUMHUUYCCKHUX BCIICCTB, MAaTCPpHUAJIOB U IMTPOLIECCCOB B
Hp&KTPI‘-ICCKOfI ACATCIIBHOCTH YCJIOBCKA.

Conepxanue oOmieoOpa3zoBarenbHo  yueOHOW auctuumasl  O0/].14
XWMUS HANPaBJICHO HAa YCBOCHHE 00yUJaONUMUCS OCHOBHBIX TIOHATHH, 3aKOHOB H
TEOPU XUMHH; Ha OBJIAJICHMEC YMCHUSMHU HAOJIOJaTh XUMHYCCKUC SIBJICHUS,
NPOBOJUTh XUMHUCCKUH OKCIEPUMEHT, TMPOM3BOIUTH pacu€Thl Ha OCHOBE
XUMHYECKHX (POPMYIT BEIICCTB U YPABHCHUH XUMHUYECKUX PEAKITHH.

B mpomecce wu3ydeHus XuMUHM @y  OOyYAOIIMXCS  Pa3BUBAIOTCS
MO3HABATENIbHBIE WHTEPEChl U MHTEIICKTyaIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSAITEJIbHOM MPHOOpPETEHUs] 3HAHUU [0 XUMHUM B COOTBETCTBUU C
BO3HHMKAIONMIMMH  JKHU3HCHHBIMH  MPOOJIEeMaMH, BOCIUTHIBAETCS  OepekHOe
OTHOIIICHUSI K TPUPOJIC, MOHUMaHUE 370pOBOro obpasza *KU3HH, HEOOXOIUMOCTU
MPEIYNPEKICHUS SBICHUM, HAHOCSIIMX BPE 3/I0POBBIO U OKPY>KAIOIIEH Ccpelie.
OHHU 0CBaMBAIOT MPHUEMBI TPAMOTHOI'0, 0€301MaCHOTO UCIIOIb30BaAHUS XUMUUECKUX
BEILIECTB U MaTEpPHAJIOB, NMPUMEHSEMBIX B OBITYy, B CEJIbCKOM XO3SIIICTBE M Ha
MPOU3BO/ICTBE.

[Ipy CcTpyKTYypuUpOBaHHWU CcOAEpKaHUA O00IIe00pa30BaTENbHON yueOHOU
JTUCIUTUIMHBL ~ JUIS  TPO(ECCHOHABHBIX ~ 00pa30BaTENbHBIX  OpraHU3aIlHi,
peanu3yrnmx o0pa3oBaTeIbHyIO MPOrpaMMy CpeIHETo 0011ero oOpa3oBaHus B
npeaenax ocBoeHuss OIIOIT CIIO na 06a3e OCHOBHOTO 00IIero 00pa3oBaHuUs,
YYHUTBIBAJIaCh 00OBEKTUBHAS PEATLHOCTh — HEOOJIBIIIONW 00HEM YacOB, OTHYIEHHBIX
HAa W3Y4YeHUE XUMHUHU, U CTPEMJICHHE MaKCHUMaJbHO COOTBETCTBOBATH WM
pa3BuBatomero ooOyudenus. I[loaTomy TeopeTndeckne BOMPOCHI MaKCUMaIbHO
CMEIIEHbl K Hayaly HW3Y4YeHUs IUCHUIUIMHBI, C TE€M, YTOOBI MOCIECTYIONUI
(dakTHYeCKUil MaTeprall pacCMaTPUBAJICS HA OCHOBE U3YYCHHBIX TEOPHUH.

Peanuzanus NeIyKTUBHOTO IMOAXOJA K HM3YYCHHUIO XHUMHHU CIIOCOOCTBYET
Pa3BUTHIO TaKHUX JIOTMYECKUX ONEpAMii MBINUICHHUS, KaK aHalu3 W CHHTE3,
0000I1IeHHEe W KOHKpETH3allus, CPAaBHCHHE W aHAJOTUs, CHUCTeMaTH3alus U
Kiaccudukanuys u ap.

Crenuuka n3y4eHuss XUMHUH MIPH OBJaICHUU NPOPECCUSIMU TEXHUUYECKOTO
npoduns oTpakeHa B Kaxaod Teme pazgena «CoaepikaHue ydeOHOU
IUCUMIUIMHB» B pyOpuke «lIpodmibHbile U npodeccHoHaIbHO-3HAYNMBbIE
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AJIEMEHTHl COJACPKAHUS». DTOT KOMIIOHEHT pEaIM3yeTcsl MPU UHIWBUAYATBbHOU
CaMOCTOSATEJILHOW paboTe oOywarommxcs (HamucaHuM pedepaToB, MOATOTOBKE
COOOIICHNH, 3all[UTe IPOEKTOB), B TMpPOIECCe YYEOHOW JCSATETBHOCTH IO/
PYKOBOJICTBOM TpernojaBareis (BBITOJHCHHMM XUMHUYECKOTO 3KCIICPUMEHTA —
7a00paTOPHBIX ~ ONBITOB W  MPAKTUYECKUX padOT, pelIeHHe MPaKTUKO-
OpPUEHTUPOBAHHBIX PACYCTHBIX 3a/1a4 | T.].).

B mpomecce W3y4eHHS XUMHH TEOPETUYECCKHE CBEICHUS OIOJHSIOTCS
JIEMOHCTPAMSIMU, JTA0OPATOPHBIMH ONBITAMA W TMPAKTUYECKUMH 3aHSTHSMH.
3HAYUTENIFHOE MECTO OTBOJIUTCS XMMHYECKOMY JSKcrepuMeHTy. OH OTKpbIBaeT
BO3MOXKHOCTh ()OPMHPOBATH Y 00YYArOIIUXCS CIIeUATbHBIE TIPEIMETHBIC YMEHUS:
paboTaTh C BEUIECTBAMHM, BBIOIHITH MPOCThIE XHUMUYECKUE OIBITH, YYHTh
0e30MmacHOMY M 3KOJOTMYECKHM TpPaMOTHOMY OOpAallleHHI0 C BEIIeCTBaMH,
MaTepuallaMH U TIpolieccaMu B OBITY U Ha MPOU3BOCTBE.

s Opra”u3aluu BHEAYIUTOPHOMN CaMOCTOATEJILHOU paboThI
oOyuaromuxcs, OBJIAJICBAKOLIUX npogeccusiMu CIIO TEXHUYECKOTO
npodeccHoHaTFHOTO 00pa30BaHus MPECTABICH NIepeueHb pedeparoB (HOKIaa0B),
VHIUBUyAJIbHBIX IIPOEKTOB.

B mnporecce m3yueHus xumuu BakHO (GopMupoBaTh WHOOPMAITMOHHYIO
KOMITETEHTHOCTh oOy4Jaroruxcsi. [loaTomy mpu opraau3aiuy caMOCTOSITEIIbHON
paboThl HEOOXOAMMO AaKIIEHTHPOBATh BHUMAaHWE OOYYaIONIMXCA Ha TIOUCKE
uHpOpMaIlMK B CpelCTBaX Mmaccmenua, VHTepHeTe, B y4eOHOW M CrenuaaIbHOU
JUTEpaType C COOTBETCTBYIOMIMM O(OPMIICHUEM H MIPEICTABICHUEM PE3YJIbTaTOB.

Nzyuenune obmieoOpazoBaTenbHoil yueOHoM auciumiuabel OO/1.14 Xumus
3aBeplIaeTcs MOJABEIECHHEM HUTOroB B (opme aud@epeHnupoBaHHOTO 3a4eTa B
pamMKax MPOMEXKYTOYHOM aTTecTanuu ooydatomuxcs B mporecce ocBoeruss OITOIT
CIIO ¢ monyyenuem cpeanero oomero oopasosanus ([TITKPC).



3. MECTO YYEFHOM JUCIUILINHBI B YYUEBHOM ILJTAHE

VYuebnas gucuuminaa OO/[.14 Xumus sBisieTcss yueOHBIM ITPEAMETOM IO
BBIOOpPY W3 oOs3aTenbHON NpeaMeTHo oOnactu «EctecTtBeHHbIe Hayku» DPI'OC
cpeaHero o0Iero 0opa3oBaHus.

B mnpodeccronanpHbIX 00pa30BaTENbHBIX OPTAHU3AIUAX, PEATU3YIONUX
00pa3oBaTeNbHyI0 MPOTPAaMMy CpPEIHETO0 OO0Iero oOpa3oBaHUs B Mpejenax
ocBoenusi OIIOII CIIO na 6a3e oOcCHOBHOro o0miero ooOpa3oBaHus, yueOHas
mucimmimHa OOJ1.14 Xumus w3ydaercs B 00IIE0O0pa3oBaTEIHBHOM ITUKIIC
yuebHoro OIIOII CITO na 6a3e 0CHOBHOro 0OIIEro 0Opa3oBaHUs C MOJyYECHHUEM
cpennero obriero oopaszosanus (IITTKPC).

B yue6nom mnane IITKPC mecto yuebnoit nucuuminabl OO/1.14 Xumus B
cocTaBe 00I1e00pa30BaTENbHBIX YUSOHBIX JUCIHUILIMH 10 BBIOOPY, (OPMUPYEMBIX
u3 o0s3aTenbHbIX npeaMeTHbix obmnacteit ®I'OC cpennero oduiero o6pa3oBanus,
s npodeccuit CIIO.

O0beM y4eOHO TUCHUIIMHBI M BUIbI Y4eOHOH padoThI

Bun yueO6Hoii padoThI O0bem yacoB
MakcumajbHasi yueoOHasi Harpy3ka (Bcero) 171
O0s3aTe/IbHASI Ay IUTOPHAS YUeOHasi HArpy3Ka (Bcero) 114
B TOM YHCIIC:
NPAaKTUYCCKUE 3aHATHS 5
KOHTPOJIbHBIE paOOTHI 6
CamMocTosiTe/IbHAs padoTa o0yuaroumuxcs (Bcero) S7
IIpomexyTouHast arrecTanus B popme 1
audGepeHUMPOBAHHOIO 3a4eTa




4. PE3YJBTATBHI OCBOEHUSI YYEFHON JUCIUILIVHBI

OcBoenune coaepxkanusi  y4yeOoHor  gucuumimael  OOJ.14  Xumus
o0ecreurnBaeT JOCTHKCHHE 00YUYaIOIUMHUCS CICAYIOIINX pe3yibmamaos.

JAUYHOCMHbBIX.

- YYBCTBO TI'OPJOCTM M YBAXEHUA K MCTOPUH M JOCTHIKEHUSM OTEUYECTBEHHOU
XUMHYECKON HAayKH; XUMHUYECKH TPaMOTHOE MOBEJCHHE B MPO(eCcCHOHATBHOM
NEATEIbHOCTH W B OBITY MNpuU OOpallleHMH C XWMHAYECKHMMH BEIECTBAMH,
MaTepuajlaMy U IpoLeccamy,

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBIIMICHUS KBaIU(PUKAUUA B
n30paHHON MPOQPECCHOHATIBHON NIEITeIbHOCTH U OOBEKTHUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUNA B 3TOM;

- YMEHHE€ HCIOJIb30BaTh JOCTH)KEHHS COBPEMEHHOW XUMHUYECKONM HAyKu U
XUMHYECKUX TEXHOJIOTMHA JUIsl TOBBIIMIEHUST COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pPa3BUTHS B BHIOpaHHON TPO(ECCHOHATILHOM eI TENbHOCTH,;

MemanpeomMemHuix.

- UCIIOJIb30BaHUE PA3JIMYHBIX BUJIOB MO3HABATEIBLHON JIESITEIHBHOCTH U OCHOBHBIX
WHTEIICKTYaIbHBIX ONepanuii (MOCTAaHOBKH 3a7add, (pOpPMYITHpPOBAHUS THUIIOTE3,
aHajau3a W CHHTE3a, CpaBHEHHWs, OOOOIIEHHUS, CUCTEMATU3alluH, BbBIABICHUS
IPUYUHHO-CJICICTBEHHBIX CBS3EH, TOMCKA aHAJIOTOB, (POPMYITHPOBAHUS BBIBOJIOB)
JJIS1 PEIICHUs TIOCTABJICHHOM 3a/1au, IPUMEHEHNE OCHOBHBIX METO/IOB MMO3HAHUS
(HaOro/ieHrs], HAYYHOI'O OJKCICPHMEHTA) JUIS HW3YYEHHs pa3JIMYHBbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJIUMOCTH
CTaJKMBAThCs B IpodeCCUOHANIBHOM cdepe;

- WUCIOJB30BAaHUE PA3IUYHBIX WMCTOYHHKOB JUIS TIOJYYSHHUS XUMHYECKOU
uHPOpMAIIMH, YMEHHE OICHHTHh €€ JOCTOBEPHOCTH IS JOCTHIKEHHUS XOPOIIHX
pe3yNbTaToOB B MpodhecCHoHaNbHOM cepe;

npeomemHuuIx.

- ¢(hopMHPOBAHHOCTh NPEJICTABICHUNA O MECT€ XMMHHU B COBPEMEHHON HAay4HOMH
KapTUHE MHpa; IOHUMAaHUE pOJIM XUMUU B (OPMUPOBAHUU Kpyrozopa H
(GYHKIIMOHATBHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pEHIeHUs] MPaAaKTUYECKUX 3a]1a4;

- BJIQJICHUE OCHOBOIIOJATAKOIIMMUA XHUMUYECKHUMHU TOHSTUIMHU, TEOPHUIMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE MOJIb30BAaHUE XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;



- BJIAaJCHHUC OCHOBHBIMH MCTOJAaMMU HAYYHOI'O II0O3HAHHA, HCIOJb3yCMbIMH B
XUMHHU. Ha6JIIO,Z[CHI/ICM, OIIMCAaHMECM, M3MCPCHHCM, OKCIICPUMCHTOM, YMCHHC
O6pa6aTI>IBaTB, 00BACHATH PE3YyJIbTAThI HpOBCI[éHHLIX OIIBITOB U [€JIaTh BBIBOAHI,
TOTOBHOCTH M CIIOCOOHOCTH IMPUMCHATE MCTOJAbI IIO3HAHHUA IIpHU PCIICHHUU
NPAKTUYCCKUX 3a1a4,

- c¢(OpMHUPOBAHHOCTh YMEHUS [1aBaTh KOJMYECTBEHHBbIC OLIEHKH W MPOBOJIUTH
pacuéThl 0 XUMUYECKUM (OopMyJiaM U YpaBHEHUSIM;

- BJIQJICHUE TIPaBUJIaMH TEXHUKH O€30MMaCHOCTH MPHU MCIOJIb30BAHUH XUMHYECKUX
BEILECTB,

- c(OPMHUPOBAHHOCTh COOCTBEHHOM NO3ULMHM MO OTHOUIEHHI0 K XUMHUYECKOH
uHbOpMaInH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.



5. COAEP KAHUE YYEBHOH JUCIIATIINHBI U TEMATUYECKOE
INTAHUPOBAHHUE C XAPAKTEPUCTHUKOM OCHOBHBIX BUJOB
YYEBHOU JEATEJIBHOCTH OBYYAIOLIUXCA

HaunmeHoBaHue Coaep:xanue y4eOHOro MaTepuaJa, O0bem | YposeHb
pa3iesioB U TeM JlabopaTopHbIe U MPaKTHYeCKHe PadoThl, 4acoB | OCBOEHHA
caMoCTosITe/IbHAsE padoTa 00y4arIMXCcs
1 2 3 4
Beenenne. Coaeprxanue y4eOHOTo MaTepuaJa. 2 2
HayuHble METObI MO3HAHUS BEIIECTB U XUMHUUYECKUX
ABJICHUN. Ponbp 3KkcriepuMeHTa M TEOPUU B XHUMHH.
MonenpoBaHue XUMHUYECKUX MPOLIECCOB. 3HAUECHHE
XxuMun ~ npu  ocBoeHun  mpodeccuit  CIIO
TEXHUYECKOTO npoduis po¢eCCHOHAIBHOTO
oOpa3oBaHws.
Pasznea 1. O0mas u 70
HeopraHu4ecKas
XHUMHS.
Tema 1.1. Coaeprxanue y4eOHOTo MaTepuaJa. 6 2
OcHOBHBIE OcHosnvie nouamus xumuu. BemectBo. ATtowMm.
NMOHATHS U 3aKOHbI | Monekyna. XUMHYECKMI 3JE€MEHT. AJUIOTPOIHS.

XUMHUH.

[IpocTeie u cioxHbie BeniecTBa. KauecTBEHHBIM M
KOJMYECTBEHHBIM COCTaB BEIIECTB.
3Haku W QopMynbl. OTHOCHUTENBHBIE aTOMHAas |

XUMHYECKHE

MO.HeKy.H}IpHa}I MAacCCHI. KO.HI/I‘-IGCTBO BEIICCTBA.
OcHosnvie 3akoHbl Xumuu. CTEXHUOMETpHUA. 3aKOH
COXpPAHEHHUsS MacChl BEIIECTB. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpPBhL. 3aKOH
ABOTapo M CJIEJICTBHS UX HETO.

PacueTHbple 3a1aun Ha HaXO0XKIECHUE OTHOCUTEIHLHOU
MOJIEKYJIIPHOU MacCChl, ONPEIETIEHHE MAaCCOBOM JTOJIN
XAMHUYECKHX DJIEMECHTOB B CJIOJKHOM BEIICCTBE.
Hemoncmpayuu.
3JICMCHTOB. MOI[GJII/I MO.HGKy.H HpOCTBIX " CJIIOXKHBIX

MOI[G.HI/I aTOMOB XHMMHYCCKHUX

BerlecTB (mapoctepkHeBbie U CTroapTa - bpurieoa).

KOJIHGKI_[I/IH HpOCTBIX n CJIOKHBIX BCIICCTB.
Hekortopsie BemecTBa koaudectBoM 1 Mois. Monens
MOJISIPHOTO 00beMa ra3oB. Amtorponus dhocdopa,

KHCIIOPOJIa, OJIOBA.

Ilpogunvuvie u npogeccuonanvno 3nauumvle
I1eMeHM bl cooepicanus. ANIOTpOIHbBIE
MoaupuKaIuu yriaepona (ammas, rpadur),

kuciaopoaa (KUciopos, 030H), ojioBa (cepoe u 6enoe

0710B0). IloHsITHE © XHMMHYECKOH TEXHOJOIHH,

OHMOTEXHOJIOTHM U HAHOTEXHOJIOTHH.
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BHeaynutopHasi camocTosiTeJibHAasi padoTa.
Pemtenue BAapHWaTUBHBIX 3a1a4.

Tema 1.2.
Iepuoauveckuii
3aKO0H U
Iepuoauveckas
cucreMa
XHMHYECKHX
3jemenToB JI.1.
MenpaeieeBa u
CTPOEHHE aTOMA.

Conep:xanue yueOHOro MarepuaJa.
Ilepuoouuecxuii 3akon /.M. Menoeneesa. OTKpbITHE
JA.N. MenneneeBbiM Ilepuoandeckoro 3akoHa.
[Tepuonnueckuit 3akoH B  ¢dopmynupoke J[.H.
Meunneneesna.

[Meproanyeckast TabIuIa XUMUYECKUX DIIEMEHTOB —
rpaduueckoe oToOpakeHue NEPUOINIECKOTO
3akoHa. CTpyKTypa TEpUOAUYECKON  TAOIHUIIBI:
nepuonbl (Manbie W OonblIue), Tpynmbl (TJaBHAS U
no0oyHasi).

Cmpoenue amoma u Ilepuoouueckuii saxon J[.U.
Menoeneesa. AToM — clOXHas dactuma. Sapo
(TpOTOHBI W HEHUTPOHBI) M DJIEKTPOHHAS 00O0JOYKA.
N3otomnbr. CTpoeHne 37IeKTPOHHBIX 000I0YEK aTOMOB
AJIEMEHTOB  MallbiX  mepuojoB.  OcoOeHHOCTH
CTPOCHHS  JJIGKTPOHHBIX  OOOJIOYEK  aTOMOB
AJIEMEHTOB  OOJIBIIUX  MEPHOJOB  (IEPEeXOIHBIX
anemeHToB). [loHsiTHe 06 opOuTansx. s-,p- u d-
opOuTanu. ODJIEKTPOHHBIE KOH(MUTypallMk aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

CoBpemennass  ¢opmynupoBka Ilepuoamueckoro
3akoHa. 3HaueHwe I[lepuoauyeckoro 3akoHa |
[Teproanueckoil CUCTEMBI XMMHYECKHUX 3JIEMEHTOB
JI.. MenneneeBa 1yl pa3BUTHS HAYKU U IIOHUMAHHUS
XUMUYECKON KapTUHBI MUPA.

Jemoncmpayuu. Paznnunsie bopmbI
[lepnonnueckoil cHCTEMBl XMMHYECKUX 3JIEMEHTOB
J.. MenneneeBa. JluHamMudeckue TaOIHIBI IS
MOJIETTUPOBAHUS [Tepuonuueckoi CUCTEMEI.
DJIeKTpU3alus TeJl U UX B3aUMOJICHCTBHUE.
JlabGopaTopHbIii ONIBIT.

MopenupoBanue  nocrpoenuss — llepuonnueckon
Ta0JIUIIBI XUMUYECKUX JIEMEHTOB.

Ilpogunvnvie u npogheccuonanvno 3Hauumvie
J1eMeHm bl cooepicanus. PannoakTUBHOCT®.
Hcnonb3oBaHue  paAHOAaKTUBHBIX  HM30TOMOB B
TEXHUYECKHUX IeNsiX. PeHTreHoBckoe H3IydYeHHe u
€ro HCIIOJIb30BaHWE B TEXHMKE U METUIMHE.
MonenupoBanue Kak METOJ IPOTHO3UPOBAHUS
CUTYaIlMU Ha MPOU3BOJICTBE.

KonTtpoabsHnas pabora.

BHeayauTopHasi camocTosiTe/IbHAasi padoTa.
Pabora ¢ ydeOHOH, cHpaBOYHOW JUTEpPaTypol u
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uHTEepHET-pecypcamu. Co3gaHue Mpe3eHTAluu 110
TEeMe:.
1. «Kuzsb u gesrenbHocth J[.M. MenaeneeBa».

Tema 1.3.
Crpoenue
BellecTBA.

Conep:xanue yuye0OHOro MaTepuaJa.

Hounaa  xumuueckasa  cea3v.  KatwoHsl, HX
oOpa3oBaHHe W3 aTOMOB B pe3yJbTaTe Mpoliecca
OKHUCJIEHHA. AHMOHBI, X 00pa30BaHUE U3 aTOMOB B
pe3yibpTaTe Impolecca BoccTaHoBieHHs. HoHHas
CBA3b KaK CBSI3b MEXIY KaTMOHAaMHU M aHHMOHAMH 3a
cyer AIEKTPOCTATUYECKOTO MIPUTSKEHUS.
Krnaccudukanus MOHOB: MO COCTaBy, 3HAKY 3apsna,
HAJIMYUIO TUAPATHON 000JI0UKH. HNonHble
KpUCTa/UIMYecKhe pereTku. CBOHCTBa BEIIECTB C
WOHHBIM  THUIIOM  KPUCTAUIMYECKOM  PELIETKH.
Kosanenmnasa  xumuueckas  cea3v.  MexaHuzm
00pa3oBaHUs KOBAJICHTHOW CBs3UM (OOMEHHBIH U
JOHOPHO-AKIENTOPHBII). DJICKTPOOTPUIIATCIHLHOCTD.
KoBasieHTHbIE TONSIpHAsE W HEMOJSPHAs CBS3H.
KpatHocTh koBaneHTHOM CBs3U. MoJEKyJspHbIE U
aTOMHBIE KpucCTauiMueckue pemerku. CBoiicTBa
BEIIECTB C  MOJEKYJISIPHBIMM W  aTOMHBIMU
KPUCTAJUTMYECKUMH PEIIETKAMU.

Memannuueckas C6313b. Merannuueckas
KpUCTAJUIMYECKAss  pemeTka M MeTajulndecKas
XUMHYECKas CBsA3b. PU3NUECKUE CBOWCTBA METAJLIIOB.
Aepecammubie cocmosanua eewjecmse u 6000pPOOHAS
c6a3b. TBepHoe, )KUIKOE U Ta3000pa3HOE COCTOSTHHS
BemecTB. [lepexon BemecTBa U3 OJJHOTO arperaTHOTro
COCTOsIHMS B ipyroe. BogopoaHas cBsi3b.

Yucmovie eewecmea u cmecu. lloHarne o cmecu
BelecTB. ['OMOreHHble M TIeTEepOreHHBIE CMECH.
CocraB cMmeceil: oObeMHass ¥ MaccoBasg HOJHA
KOMIIOHEHTOB CMECH, MaccoBasi JAOJs IpUMECEH.
Jucnepcrvie cucmemul. IloHsiTHE O AUCHIEPCHOM
cucreme. [lucnepcHas (asza u AucepcuOHHAs cpeaa.
Knaccudukanus aucnepcHbsix cucteM. llonstue o
KOJUIOUJTHBIX CHCTEMAX.

Hemoncmpayuu. Mopens KPHUCTAJUIMYECKON
pemieTku xyopunaa Hatpus. OOpas3lbl MHUHEPAIOB C
WOHHOW KPHUCTAUIMYECKOM PEIIETKOM: KaJbIlIHUTa,
rajura. MoJenu — KpUCTAUIMYECKHX  PEHIETOK
«cyxoro jbaa» (i ioza), anmasa, rpapura

(mmm kBapua). IlpuOopsl Ha KHIKUX KpPUCTAJIIAX.
OOpasupl  pa3IUYHBIX  JHUCIEPCHBIX  CHCTEM:
SMYJbCUM, CYCHEH3UH, a’dpO30JI€H, Telel U 30JIEH.
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Koarynsmus. Cunepesuc. O dext Tungans.
JlaGopaTopHbIe ONBITHI.

[IpuroToBneHue cycneH3un KapOoHATa KalblUs B
Boze. IlomyyeHwe 5SMyIbCHM MOTOPHOTO Macia.
O3HaKOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CHUCTEM.
Ilpogunvuvie u npogpeccuonanvno 3nauumple
anemenmsl cooepiycanusn. llongpHOCTH CBS3U U
MOJSIPHOCTh MOJEKyJbl. KonaeHcamusa. TekydecTb.
Bosronka. Kpucrammzauusa. CyOnumanus u
necyonumanus. AHOManuu (PU3MYECKHX CBOWMCTB
BoAbl. JKuakue kpucramibl. MHUHEpaNIbl U TOpPHBIC
MOPOABl KAaK TMPHUPOAHBIE CMECH. OMYIbCUU H
cycrneH3uu. 30iu (B TOM YHCIIE a’pO30JH) M TEIH.
Koarynsuus. Cunepesuc.

BHeaynuTopHasi camocTosiTeJibHAasi padoTa. 13
Pabora ¢ ydeOHOH, cHpaBOYHOW JUTEpPaTypoll u
uHTepHeT-pecypcamu. [loaroroBka pedepara 1o
TeMe:
1. «'pybomucnepcHbie CUCTEMBI, 1704
KIaccCUpUKalusg W HUCIOJIB30BaHHE B
npodeccuoHaNbHOM e TEIbHOCTH.
Tema 1.4. Conep:xaHue yueOHOro MaTepuaJa. 8
Bona. PacTBopsbl. Booa. Pacmeopvl. Pacmeopenue. Boma  kak
DJIeKTPOJMTHYEC- | PACTBOPUTEIID. PactBopumocTs BEIIIECTB.

Kasl TUCCOINALUA.

HacplllieHHble, HEHACBIIIEHHbIE, IEPECHIIIEHHBIE
pacTBOpbl. 3aBUCUMOCTb PACTBOPUMOCTH TIa30B,
KHUAKOCTEH M TBEPABIX BELIECTB OT Pa3IUYHbIX
(bakTopoB.

MaccoBast 10J11 paCTBOPEHHOT'O BEILIIECTBA.
Onexmponumuueckas ouccoyuayusi. IIEKTPOIUTHI U
HERJICKTPOJIUTHL. DIIEKTPOJIUTUYECKAsT JAUCCOLUALIMSL.
MexaHu3Mbl 3JIEKTPOJIUTUYECKON AUCCOUUALIMU JJIsSI
BELIECTB C Pa3IMYHBIMU THUIIAMU XUMHUUYECKOM CBA3H.
I'mppatupoBaHHBIE W HETUIPATUPOBAHHBIE HOHBI.
Crenenb IIEKTPOJIUTUYECKON JTUCCOLUALNY.
CunbHble u ciabble  AMEKTPOJUThl. OCHOBHBIE

MMOJIOKEHUS TEOPHUH AIEKTPOJIUTUUECKON
mucconuanui. KHCHIOTBI, OCHOBAHHUSI M COJIH Kak
AJICKTPOJIUTHI.

Hemoncmpayuu. PacTBOpUMOCTh BEILIECTB B BOJIE.
CobOupanue Ta30B METOJAOM BBITECHEHUS BOJIBI.
PactBopeHune B BOAE CEpHOM KHUCIOTBI MU COJEH
aMMOHUS. OO6pa3ibt KPUCTAJIOTUPATOB.
UsroroBnenue runcoBord mnoBs3ku. McnbiTaHue
pacTBOPOB AJIEKTPOJUTOB M HEAIEKTPOJIUTOB HA
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IpeIMeT JAMCCOLMAalMKU. 3aBUCHUMOCTb  CTEINEHH
JJIEKTPOJIUTUYECKON JUCCOLMAIUNA YKCYCHOM
KHUCJIOTBl OT pa30aBieHHs pacTBopa. JlBmkeHue
OKpALIEHHBIX HMOHOB B  JJIEKTPUUYECKOM  IIOJIE.
[IpuroToBneHune >KECTKOW BOABI M YCTPAHEHUE €€
xkecTkocTu. MonuTel. O0pa3iibl MUHEPAIbHBIX BOJI
Pa3IMYHOrO HA3HAYEHUS.

IIpakTHyeckoe 3aHATHE.

IIpurorosneHue pacTBOpa 3a1aHHOM KOHLIEHTPALIUH.
Ilpogunvnvie u npogheccuonanvno 3Hauumvie
anemenmul cooepicanusn. PactBopeHne Kak GU3NKoO-
XuMua4eckuii mporecc. TermnoBeie 3¢pGeKTs mpu
pactBopennu. Kpucramnorunpatel. Pemenue 3amau
Ha MAacCOBYIO JIOJK PACTBOPEHHOI'O BELIECTBA.
[IpumeHeHne BOAbI B TEXHUYECKHUX  LIEJIAX.
XKectkocTh BOABI M CHOCOOBI €€ yCTpaHEHHS.
MuHepaibHbIE BOABI.

KonTtpoabHnas pabora.

BHeaynuTopHasi camocTosiTeJibHAs padoTa. 6
Pabora ¢ yueOHOIl, cmpaBOYHOW JHUTEpaTypoil u
MHTEpHET — pecypcaMu. Co31aHMe MPE3eHTALMH T10
TEeME:

1. «PactBOpHI BOKPYT Hac. TUIIBI pacCTBOPOB».

Tema 1.5. Conep:xaHue yueOHOro MaTepuaJa. 12
Knaccupuxkanusa | Kucromvr  u  ux  ceoticmea. KuCIOTBI — Kak
HEOPraHMYEeCKUX | OJCKTPOIUTHI, MX KiIacCU(UKAIUSA 1O Pa3IUYHBIM
COeIMHEeHUN U UX | Npu3HaKaM. XUMHUUYECKUE CBOMCTBA KUCIOT B CBETE

CBOMCTBA. TEOPUH ANEKTPOIUTUYECKON JHUCCOLMAIINH.

Oco0eHHOCTH B3aMMOICHCTBHS KOHIICHTPUPOBAHHOM
CEpHOM M a30THOU KUCIOT ¢ MeTauiaMu. OCHOBHbBIE
CHOCOOBI MOTYyYEHUS! KUCIOTHI.

Ocnosanusi u ux ceoticmeéa. (OCHOBaHUS Kak
ANEKTPOJIUTHI, WX KIACCU(PUKALNUSA IO Pa3THYHBIM
IIpU3HAaKaM. XHMHYECKHE CBOMCTBA OCHOBAaHUN B
CBETE€ TEOPUU DJIEKTPOJIUTHUUECKOU TUCCOIUAIUU.
PasnoxxeHne HepacTBOPUMBIX B BOJE OCHOBAHUM.
OcHOBHBIE CIOCOOBI TTOTYYEHUSI OCHOBaHUH.

Conu u ux ceoticmea. Conu Kak 37eKTposutbl. Conu
CpeaHue, KUCIIbIE U OCHOBHbIE. XMMUYECKH CBOMCTBA
COJIel B CBET€ TEOPUHM  DJICKTPOIUTHYECKOU
nuccoruanui. CrocoObl MOTyYeHHS COEH.
I'maposnus coueid.

Oxcudvrt u ux ceoticmea. Coneodpasyromue u
Hecolieo0pa3yroIue OKCH/JIBI. OcHoBHBIE,
ampoTepHble U KHUCIOTHBbIE OKCHJBI. 3aBUCUMOCTH
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XapakTepa OKCHMJAa OT  CTENEeHU  OKHUCIICHUs
0o0pa3yoIero ero Meramia. XUMUYECKHE CBOWCTBA
okcu0B. [lomydeHne okcumoB.

Jemoncmpayuu. B3auMonencTBue a3oTHOM U
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOT C METAJJIAMH.
l'openne Qochopa u pacTBOpeHHE TPOIYKTa
ropeauss B Boje. Ilomydyenme W cBOiCTBa
ampoTepHoro runpokcuaa. HeoOpaTumelii rumponns
KapOuga kambims. OOpaTUMBIA THUAPOIU3  COJEH
Pa3IMYHOTO THUIIA.

JlaGopaTopHbIe ONBITHI.

UcnbiTanue pacTBOPOB  KHUCIOT —HHIUKATOPaMHU.
BsaumogeiicTBue METALJIOB C KHUCJIOTaMHU.
Bs3aunMoaelicTBUE KUCIIOT C OKCUIAMU

MeTauIoB. B3anmonencTBue KUCIOT C OCHOBAHUSIMU.
B3anMoelicTBUE KHUCIIOT C COJIIMM.

HcnbiTanue pacTBOpOB IIETOYEH HMHAMKATOPAMH.
B3anmopneiicteue mienoyerd ¢ consiMu. PasioxeHue
HEPaCTBOPUMBIX OCHOBAHUM.

B3anmoneiicteue coJieit c METAJLUIAMH.
B3aumoneiicteue coneir apyr ¢ apyrom. ['maposnwus
COJIEH pa3IMYHOIO THIIA.

Ilpogunvuvie u npogeccuonanvno 3nauumple
anemenmsl codeprycanusn. llpaBuna pa3OaBneHUS
cepHOM KUCIOTHI. Mlcnoib30BaHNE CEPHOM KUCIIOTHI B
MIPOMBILIIICHHOCTH. Enxue 1IEJI0YH, ux
WCIIONBb30BAaHUE B MPOMBINLIEHHOCTH. lameHas u
HeramieHasi  HM3BECTb, UX  TOpUMEHEHue B
CTpOUTENLCTBE. [ UTic U anedacTp, TUIICOBAHUE.
[Toustue o pH pactBopa. KuciorHas, mienouHas,
HEWTpabHas Cpe/la paCTBOPOB.

BHeayauTopHasi caMocTosiTe/ibHAsE padora. 3
Pabora ¢ ydeOHOH, cCHpaBOYHOW JUTEpPATypol U
WHTEpHET - pecypcamu. [loaroroBka cooOUIeHHs O
TeMe:
1. «Hcropus runca».
Tema 1.6. Conep:xaHue yueOHOro MaTepuaJa. 14
XumMuyeckune Knaccugpukayusa xumuueckux peaxyuti. Peaxumm
peakumu. COCIMHCHMS, PA3JIOKEHUsS, 3aMeIIeHHs, OOMeHa.

Karanutuueckue peaKkuuu. O6patumbie u
HeoOpaTUMbIe peakuuu. I'oMoreHHbIe U
IeTepOreHHble  peakluu. OJK30TEPMUYECKHE U
SHIOTEPMHUECKUE peakiuu. TemnoBodl 3¢ddekr
XUMHYECKUX peakuui. Tepmoxumuueckue
YPaBHEHHS.
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OxucaumenvbHo-60CCMAaHO8UMENbHBLE peaxryuu.
Crenenn OKHCIICHUS. Oxkucnurens 151
BOCCTaHOBJIEHHE. BoccTaHOBUTENb U  OKHUCIIEHUE.
MeTon SieKTpOHHOrO OanmaHca MJii COCTaBJICHHUS
YPABHEHUW OKHUCJIUTEIBHO - BOCCTAHOBUTEIBHBIX
peakuuii.

Crxopocmb  xumuueckux peaxyuu. IloHstTne o
CKOPOCTH XMMHUYECKMX peakuuil. 3aBUCUMOCTb
CKOPOCTH XHMMHMUYECKHX pPEAKIUH OT pa3IudyHbIX
(akTOpOB: TMPHUPOABI PEATHPYIOMINX BEIIECTB, HX
KOHIICHTpALIUH, TEeMIIepaTyphl, MOBEPXHOCTHU
CONMPUKOCHOBEHUS M UCIIOJIb30BaHUS KaTalIN3aTOPOB.
Obpamumocms xumuueckux peaxyuii. OOpaTUMBbIC U
HeoOpaTHMble peakiuu. XUMHUYECKOEe PaBHOBECUE U
CIIOCOOBI €r0 CMEIIEHUS.

JMemoncmpayuu. ITpuMepsl HEOOPATUMBIX PEAKIIHA,
UAymuxX ¢ oOpa3oBaHMEM Ocajlika, ra3a WM BOJBI.
3aBUCUMOCTh CKOPOCTH pEaKklUMH OT MNPUPOIbI
pearupyromumx BEILIECTB. B3anmopericteue
pacTBOpPOB  CEpHOM  KHUCIOTBI C  pacTBOpaMu
THOCYIb(GaTa HATPUS PA3IUYHOW KOHIICHTpAIMH U
TEMIIEPATyPBI. Mopenb KUIISIIETO CJ104.
3aBUCUMOCTh CKOPOCTH XHUMHYECKOW pEakiuu OT
MPUCYTCTBUS KaTAIM3aTOpa HA IPUMEPE Pa3JIOKEHNE
MIEPOKCHJA BOJAOpPOAA C IOMOIIBK  JUOKCHIA
Mapraiiia M Kartaja3dbl. Mogelb 3JIEKTpoau3epa.
Mopenb 3JIEKTPOJIU3HONM BaHHBI Ul  ITOJYy4EHUS
antoMuHUs. Mojienb KOJIOHHBI CHHTE3a aMMHUaKa.
JlaGopaTopHbIe ONBITHI.

Peaknusa 3amemieHuss Meau JKelle3oM B PAacTBOpeE
MeOHOro  Kymopoca. Peakmuum, wuaymme ¢
o0Opa3oBaHHEM OCaJKa, ra3a Wiu BOJbl. 3aBUCUMOCTD
CKOPOCTH B3aUMOJCHUCTBUSL COJIIHOM KHCIOTBI C
MeTaJulaMH OT UX MPUPOJbI. 3aBUCUMOCTb CKOPOCTH
B3aMMOJICVCTBUS LIMHKA C COJIIHOM KHUCJIOTOU OT €€
KOHIICHTPALIUH. 3aBUCHUMOCTD CKOPOCTH
B3aumojeiictBust okcuma wmemu  (ll) ¢ cepHoit
KHUCJIOTOM OT TeMIepaTyphl.

Ilpogunvuvie u npogheccuonanvno 3nauumvle
nemenmol cooeprycanus. [loustrue o0 3IEKTpOIH3E.
DJIEKTPOJIN3 PACILJIaBOB. JJIEKTPOJIU3 PACTBOPOB.

DJIEKTPOIUTHYECKOE MOJTy4YCHUE ATIOMUHUSL.
[IpakTnueckoe MIPUMEHEHUE ANEKTPOIU3A.
T"anpBaHOMmIIaCTUKA. T'ansBanocTerus.

Pa¢puHrpoBaHue IIBETHBIX METAJJIOB.
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Karanus. I'oMoreHHsbIe u reTepOreHHbIE
karanu3atopsl. IIpomotopsl. Katanutnueckue sinbl.
WHruburopsl.

IIpon3BoacTBO  amMMHuaka: ChIpbE, ammaparypa,
Hay4YHbIE TPUHIIUIIBI.

KonTpoabHas padora.

BHeayauTopHasi camocTosiTe/ibHAsi padora. 3
Pabora ¢ yueOHOIl, cmpaBoOYHOW JHUTEpaTypoil u
MHTEpHET - pecypcamu. IloaroroBka cooOmeHus o

TeMe:!

1. «[IpakTHueckoe NIPUMEHEHHE DJIEKTPOJIU3A!
paduHUpOBaHNE, rajbBaHOIUIACTHKA,
rajlbBaHOCTETUSI».

Tema 1.7. Conep:xaHue yueOHOro MaTepuaJa. 12

Metaaianl 1
HEMETAJJIBI.

Memannvi. OCOOEHHOCTH CTPOCHHUS aTOMOB H
kpucraiuioB. dusmyeckue CBOWCTBA  METAJLIOB.
Knaccupukanus ~ mMetasioB 1m0 paziIdyuHBIM
npu3HakaM. XMMHUYECKHE CBOMCTBA  METAJLIOB.
DNEKTPOXUMHYECKUHA psAJl HANPSHKEHUH METalIOB.

MertauiorepMmus.
O6mme crmocoObl momydeHus: MetamwioB. [lonarue o
METaJUTypPIHH. [Tupomeramnyprus,

TUIPOMETAIUTYPIrusl U 3ieKTpoMeTaiutyprusi. CIuiaBsl
YEpHBIE U IIBETHBIE.

Hememannwvi. OCOOCHHOCTH  CTPOCHHS  aTOMOB.
Hemeranminsl — mnpocThie BemiecTBa. 3aBUCUMOCTh
CBOMCTB TaJOICHOB OT HX IIOJOXKCHUI B
nepuoanueckoir  cucreme.  OKHUCIHUTENbHBIE U
BOCCTAHOBUTEIBHEIC  CBOWMCTBA  HEMETAVIOB B
3aBUCUMOCTH  OT HMX TIOJIOKEHHSI B POy
3JIEKTPOOTPULIATEIBHOCTH.

Hemoncmpayuu. Kommexmust METaJLJIOB.
BzaumoeiicTBre MeTaIIOB ¢ HeMeTautaMu (keesa,
LMHKA ¥ AFOMUHHS C CEPOM, AIIOMHUHHUS C HOAOM,
CYpbMBI C XJIOPOM, TOpPEHHE 3jKeje3a B XJIOpe).
['openue MeTamioB. ATIOMUHOTEPMHUS.

Komnekuust HemeramioB. ['opeHue HemeTawioB
(ceppr, dochopa, yrus). BeirecHeHne MeHee
AKTHBHBIX TaJOTEHOB W3 PACTBOPOB HUX COJIeH Oosee
AKTHUBHBIMH TaJIOTCHAMHU.

Monenb MIPOMBILUIEHHON YCTaHOBKH s
MPOU3BOACTBA CEPHOM KHUCIOTHL. MoJenp meuu aJist
oOxura  um3BecTHska. Kommekuuu  TpoXyKIUd
CHJIMKATHOW MpOMBIIUIEHHOCTH (cTekina, dapdopa,
dasHCa, [IeMeHTa Pa3InYHBIX MapoK U JIp.)
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JlabopaTopHbIe ONBITHI.

3akaika W OTIYCK CTalu.
CTPYKTypamMu
PacnioznaBanue pyn xenesa.

O3HaKOMJIEHHE CO

O6emoro  yyrysa.

ceporo  u
IIpakTHYecKue 3aHATHS.
[omyuenue, coOupanue 1 pacrno3HaBaHUE I'a30B.
Perienue sxcriepuMeHTaIbHBIX 33/1a4.
Ilpogunvuvie u npogeccuonanvno 3nauumvle
INNEMEHMBL  COOEPHCAHUA.

XUMHUYCCKAad W JSJICKTPOXUMUYCCKAL. 3aBHCHUMOCTH

Koppo3ust metamnos:

CKOPOCTH KOPPO3MM OT YCJIOBHM OKpYKarOLIECH
cpenbl. Knaccupukanuss KOppo3uM METaUIOB 110
pa3nuuHbIM npu3HakaMm. CrocoObl 3alUThl METAIIOB
OT KOpPO3UH.

[Ipon3BOACTBO UyryHa U CTaJIH.

[Tonyuenne HeMeTamioB (paKkIMOHHON MEPETOHKON
KHUJKOIO BO3JyXa M AIJIEKTPOJIU30M PACTBOPOB HIIU
pacIuiaBoB JIEKTPOIUTOB.

CunukaTtHas IMPOMBINIIICHHOCTD. HpOI/I3BO,Z[CTBO
CEpPHOM KUCIOTBHI.

KonTtpoabHnas pabora.

BueaynuTopHas yueoHasi padora. 6
Pabora ¢ ydeOHOH, cCHpaBOYHOW JUTEpPaTypol U
UHTEpHET - pecypcamu. Co3naHue MpPE3eHTaluu IO
Teme:
1. «Ponp MeTayuioB B HMCTOPUM 4YEJIOBEYECKOU
[IUBUITU3ALIAN .
Pa3zpnen 2. 41
Opranuyeckas
XHUMHUS.
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJa. 8
OcHOBHbIE Ilpeomem  opeanuueckou  xumuu. Ilpuponusie,
NMOHSATHUS UCKYCCTBEHHBIE U CHHTETHMYECKHE OpraHWYeCKHe
OpraHnyecKo BemiecTBa. CpaBHEHHWE OPraHMYECKUX BEIIECTB C

XHMHH U TeOPHUA
CTPOEHUA
OpPraHuYecKux
COeTHHEHHIA.

HEOPraHUYECKUMHU.
BanenTHoCTh. XMMHYECKOE CTPOCHHUE KaK IMOPAIOK
COETMHEHHS] aTOMOB B MOJIEKYJIBI [T0 BaJIGHTHOCTH.
Teopusi cmpoenusi opeanuyeckux coeourenuut A.M.
Teopuu
N3omepus u u30MepHI.

bymneposa.  OCHOBHBIE  MOJIOKEHHUS
XUMHYECKOTO CTPOEHUSI.
Xumuyeckue (opMynabl M MOJEIA MOJEKYT B
OpraHU4eCKON XUMUH.

Knaccugpurayus
Knaccudukanus

YTIEPOAHOTO CKEJIeTa U HAIWYHUIO (YHKIIMOHAIBHBIX

Op2aHUuU4YeCcKux
BCIICCTB 1o

sewecms.
CTPOCHHIO
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rpyni.  I'omomorm  u romonorud.  Hauana
Homenknarypsl IUPAC.
Knaccugpurayus peaxyuii 6 opeanHuueckou Xumuu.

Peakmun MPUCOEITUHEHUS (rumpupoBaHus,
rajoreHupOBaHUs, TUIPOTAJIOT€HUPOBAHMS,
THIpATaIiH). Peakmun OTIIETIIICHUS
(meruapupoBanws, JETUPOraJIOreHUPOBAHUS,

Aeruaparanuu). Peakuumu 3amenicHus. Peakuun
M30MepHU3aIuu.

Jemoncmpayuu. Moaenu MOJIEKYJI TOMOJIOTOB U
HU30MEPOB OpraHUYECKUX COCIMHEHHUIA.
KayecTtBeHHOE OOHapyXeHue yriepoaa, BOAOpoaa U
XJIOpa B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUH.
JlabGopaTopHbIii ONIBIT.

NsroroBnenue wmojaenel MOJEKYJd OpPraHUuYeCKUuX
BELIECTB.

Ilpogunvuvie u npogeccuonanvno 3nauumvle
anemenmul codeprycanua. llonstue o cydcrpare u
pearente. Peakuuu OKHMCIEHHS U BOCCTAHOBJICHUS
oprannueckux BemiectB. CpaBHEHUE KIIaCCU(DUKAIIUN
COCMHEHUI W  KIacCHPUKAIMKM  peakuuid B
HEOPraHWYECKOM M OpraHUYeCKON XUMUU.

BHeayauTopHasi caMmocTosiTe/ibHAsI padora.
Pabora ¢ ydeOHOH, cCHpaBOYHOW JUTEpPATypol U
uHTepHeT-pecypcamu. CozgaHue Mpe3eHTalud 10
Teme:

1. <« Kusns u gestensHocTh A.M. Byrneposa».

Tema 2.2.
Yraesogopoasbl u
HX MPUPOIHBIE
HCTOYHHUKH.

Conep:xanue yueOHOro MaTepuaJa.

Ankanel. ANKaHbI: TOMOJOTUYECKUN PsIll, U3OMEPUS U
HOMEHKJIaTypa ajkKaHOB. XHMHYECKHUE CBOICTBA
ankaHoB (MeTaHa, 93TaHa). TOPCHHE, 3aMEIICHHE,
paziioKeHue, JErUApUPOBAHUE. [IpumeHeHue
aJIKaHOB Ha OCHOBE CBOMCTB.

Anxenb. Otunex, ero MIOJIyYE€HHE
(meruapupoBaHMeM ~ dTaHa,  JCTOJIMMEpHU3AIUCH
MOJUATUIICHA). ['OMOJIOTHYECKU psi, HW30MEpHs,
HOMEHKJIaTypa aJKeHOB. XHMHUYECKHUE CBOICTBA
STWJIEHA.  TOpPEHWE,  KAa4eCTBEHHBIE  pPEAKLUU
(oOecriBeunBanne OpOMHON BOABI M pacTBOpa
NepMaHraHaTa Kajus), TUApaTalys, HoJIuMepr3alivs.
IIpuMeHeHHe 3TUIEHA HA OCHOBE CBOMCTB.

Juenvr u  kayuyku. lloHsTHE O JUEHaX Kak
YIJIEBOJAOpOJAaX C JBYMsI JBOWHBIMU  CBSA3SIMU.
ConpsixkeHHble  TUEHbl. XHUMHYECKHE CBOMCTBA
Oyramguena - 1,3 u wu3ompeHa: oOecIBeUNBaHUE
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OpOMHOW BOJBI ¥ TMOJHMEpPU3ANUS B KAyIyKH.
HarypanbHblil ¥ cuHTETHYECKHE KayuyKu. Pe3uHa.
Ankunvl.  AuetwieH.  XUMHYECKHE  CBOWCTBa
alleTHJIEHA. TOpeHue, oOecIBeYrBaHHEe OpPOMHOU
BOJIBI, MIPUCOETUHEHUI XJIOpOBOJIOPOJIA u
ruaparauus. I[IpumMeHeHue aneTwieHa Ha OCHOBE
CBOMCTB. MexKi1accoBasi U30MepHs C aJIKaJJMECHAMM.
Apenvi. benzon. XuMmHUecKue CBOMCTBAa OCH30JIA:
TOPCHUE, pPEaKlMu 3aMelleHus (rajJoreHupoBaHUE,
HuTpoBaHue). I[lpumeHeHue OeH30/la Ha OCHOBE
CBOWCTB.

IIpupoonvie UCTNOYHUKU V2ne8o00p000a.
[Ipuponubiii ra3z: cocraB, NMPUMEHEHHWE B KayeCTBE
TOIUIUBA.

Hedts. CocraB m mepepaborka nedtu. Ileperonka
Hedtu. HedrenpoaykTsl.

Memoncmpayuu. T'opeHre  MeTaHa, DTHUJICHA,
aleTusIcHa. OTHomieHHWE  METaHa, ITHIIEHA,
arieTrsieHa W OEH307la K pacTBOpaM IMepMaHTaHaTa
Kaaust W OpomHoil Boge. IlomydeHue »sTuieHa
peakuueil aeruaparalMi  dTaHoda, AaleTUjeHa —
TUAPOSIN30M KapOua kanbius. Pa3noxenue kaydyka
npu HarpeBaHuH, UCIIBITAaHUE MIPOJIYKTOB
paszoKeHus: Ha  HempenenbHocTh.  Kommeknus
obpasnoB Hept u HedTenpoaykToB. Kommexmus
«KameHHBIN yroib U NpoIyKIUsl KOKCOXUMHUYECKOTIO
MIPOU3BOJICTBA».

JlaGopaTopHbIe ONBITHI.

O3HakomjieHHE € KOJUIeKIMed oO0pasuoB HepTH U
MIPOTYKTOB €€ IMepepadOTKH.

O3HaKOMIJIEHHE C KOJUICKIMEH KaydyKOB W 0OpasiaMu
W3JIENIAN U3 PE3UHBI.

Ilpogunvuvie u npogeccuonanvno 3nauumple
9/1eMenmaol cooepicanus. IIpaBuno B.B.
MapkosaukoBa. Kriaccudukamuss u  Ha3Ha4YeHHE
KayuykoB. Knmaccudukamuss u Ha3HaYeHHE pPE3UH.
Bynkanusanus kaydyka. Ilomyuenue aneruneHa
MUAPOJIM30M MeTaHa W KapOUIHBIM  CIOCOOOM.
Peaknus MOJIMMEPU3ALUU BUHWJIXJIOpUA.
[TonuBuHUIXIIOpUA u €ro IIPUMEHEHUE.
Tpumepuzanusi aneruneHa B Oenzon. I[lonsarue o0
SKCTpakiuu. BoccraHoBieHue HUTpoOEH30JIa B
aHWwIvH. ['oMonoruueckuid psna apeHoB. Toiryou.
HutpoBanue  tomyona. Tporui. OcHoBHbIE
HarpaBJICHUs MIPOMBILIIEHHOU nepepaboTku
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npupogHoro rasa. IlomyTHelii HeTSHOH Tra3, ero
nepepadoTKa. IIpoueccsl IIPOMBILIICHHOU
nepepaboTku  He(TH:  KPEKUHT,  PH(POPMHUHT.
OxTaHOBOEe YHUCIIO OEH3MHOB M IIETAHOBOE YHCIIO
IU3EIBHOIO TOILINBA. Kokcoxumuueckoe
IIPOU3BOJICTBO U €r0 NPOAYKIIHS.

KonTpoabHas padora.

BueaynuTopHasi camocTosiTe/IbHast padora.
Pabora ¢ yueOHOIl, cmpaBOYHON JHUTEpaTypoil u
MHTEpHET — pecypcamu. [loaroroBka cooOIeHus 1mo
TEeMeE:!
1. «cropust OTKPHITUS U Pa3pabOTKH Tra30BbIX
1 He(TAHBIX MECTOPOXKIeHUN B Poccuiickoi
denepanun».

Tema 2.3.
Kucaopoacoaep:ka
e OpraHuvecKue

COeTUHEHUSI.

Conep:xanue yuye0OHOro MarepuaJa.

Cnupmui. IlonydeHue 3TaHonIa OpPOKEHUEM TITIOKO3bI
U TUApATalien dTuieHa. I nIpoKCuiabHas rpymnmna Kak
¢yakuonanpHas.  [loHsTHE O  TpPEIEeNbHBIX
OJIHOATOMHBIX cOupTax. XUMHUYECKHUE CBOMCTBA
3TaHOJa: B3aUMOJIEHCTBUE C HAaTpHeM, oOpa3oBaHUE
MPOCTBIX M  CIOXHBIX 3(QUPOB, OKUCJICHHUE B
anpaerui. [[pumeHnenne 3TaHoIa HA OCHOBE CBOMCTB.
Ankoronusm, €ro TIOCIEACTBUS [UIsl OpraHu3ma
YeloBeKa W IpeAynpexacHue. [nuuepuH Kak
MpeACTaBUTENb MHOTOAaTOMHBIX CIIUPTOB.
KauectBenHnasi peakiyss HA MHOTOATOMHBIE CIUPTBHI.
IIpuMeHeHue runepuHa.

Qenon. du3znueckue W XHMHUYECKHE CBOMCTBA
¢denona. B3auMmHOEe BIHMSHHE aTOMOB B MOJIEKYJE
¢deHona: B3auMOJICHCTBUE C TUAPOKCUIOM HATPUS U
a3oTHOM kucimoTo. [Ipumenenne eHosa Ha OCHOBE
CBOMCTB.

Anvoecuodwvt. Tlonsitue 00 anpaerunax. AybaeruaHas
rpynna kak ¢yHKIuoHanpHas. Gopmanpaerun u ero
CBOKWCTBA. OKUCJIEHHE B COOTBETCTBYIOIIYIO KUCIIOTY,
BOCCTAHOBJIEHHE B  COOTBETCTBYIOLIUW  CIIHPT.
[Tonyuyenue albAECTUIOB OKHCJIEHUEM
COOTBETCTBYIOIINX CIIUPTOB. [IpumeHeHue
dbopManpaeryia Ha  OCHOBE  €ro  CBOWMCTB.
Kapbonosvie kucnomor. Ilonstue o KapOOHOBBIX
KHUCJIOTaX. Kapb6okcunbHas rpymnmna KaK
(byHKIMOHATBHAS. I'omonornueckuit pan
MpeleIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tomydyenne KapOOHOBBIX  KHCIOT  OKHUCICHHEM
anbIETUI0B. XUMHUYECKHE CBOWMCTBA YKCYCHOMU
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KHCIIOTBI. OOIIMe CBOWCTBA C MUHEPATbHBIMH
KHCIIOTaMU U peakius dtepuduxanyu. [IpumeHenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOWCTB. BpIcuine
KUPHBIE KHUCIOTHI Ha TMPUMEpPE MATbMUTHHOBOU H
CTE€apUHOBOM.

Cnooicnvle 3¢pupsl u orcupol. TlomydeHre CIOKHBIX
a¢upoB peaknuert srepudukanuu. CroxHbIe dPUPHI
B Ipupoje, uX 3HayeHue. [IpuMeHeHue CII0KHBIX
3(UPOB HA OCHOBE CBOMCTB.

Kupsr kak cnoxsele 3¢upsl.  Kimaccudukarms
KUPOB. XMMHUYECKUE CBOWCTBA JKUPOB. THMAPOJIN3 U
THIPUPOBAHUE XUIKUX KUPOB. [I[puMeHeHe KUpoB
Ha OCHOBE CBOMCTB. MbLia.

Yaneeoowi. VriaeBonsl, nx KJIacCU(pUKAIIHS:
MoOHOcaxapuibl (TJr0K03a, (PpyKTO3a), JUCaXapHIbl
(caxapoza) wu  mommcaxapuasl  (Kpaxman
IEJITI0I03a).

['moko3a — BEIIeCTBO C JBOMCTBEHHOW (QyHKIUEH —
ANBAETUAOCIUPT. XUMHUYECKAE CBOMCTBA TJIFOKO3bI:
OKUCJICHUE B TIIFOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJICHHE B COpPOUT, CIHUPTOBOE OpOKEHUE.
[IpumeHneHne TIIOKO3bI HAa  OCHOBE  CBOMCTB.
3HayeHHUe YIJIEBOJAOB B KUBOW MPUPOAE U B KU3HU
yenoBeka. [ToHsTHE 0 peakIusaX MOTMKOHIEHCAIIUH U
TUAPONM3a Ha MpUMEpe  B3aWMOIPEBPAIICHUIA:
TIII0KO03a <> TMOJIHCAXaPH/I.

Jemoncmpayuu. OKHUCIEHUE COHPTAa B AJIbJCTHI.
KauecTBeHHBIC peakiuu Ha MHOTOATOMHBIC CITUPTHI.
PactBopuMocTs (eHOma B BoAe MpH OOBIYHOU
TeMreparype M npu HarpeBaHuu. KadyecTBeHHbIE
peaknuu Ha (eHon. Peakmus cepeOpsiHOrO 3epkaia
aJIbJIETUJIOB U TUIIOKO3bl. OKHCIIEHUE albJIETHI0B U
TJIIOKO3bI B KUCJIOTY C TIOMOIIbIO THAPOKCUAA MEAU
(I). KauectBeHHast peakius Ha kpaxmai. Kosiekius
3(UPHBIX Macel.

JlaGopaTopHbIe ONBITHI.

PactBopeHune rimneprHa B BOJe U B3aUMOJACUCTBUE
¢ rumpokcugom memau (I). CsoiicTBa yKCyCHOM
KHCIIOTBI, OOIIMe CO CBOWCTBAMHU MMHEPAIbHbBIX
KHCIOT. J[0Ka3aTenbCTBO HEMpeneabHOro Xapakrepa
JKUJIKOTO JKHMpa. BzauMopnelcTBue TIIIOKO3bI U
caxapo3sl ¢ ruapokcuaom meau (I). KauecrBennas
peaxius Ha KpaxMait.

Ilpogunvnvie u npogheccuonanvno 3Hauumvle
nemenmsl cooepicanun. METUIOBBI CIUPT U €r0
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WCIOJIb30BAaHUE B KAUeCTBE XHMHUYECKOTO CBIPHS.
TokcMuHOCTH METaHONA W TMpaBWiIa TEXHUKHU
Oe3omacHOCTH TpH paboTe ¢ HUM. DTHICHTIUKONb U
€ro mpUMEHEeHHe. TOKCHYHOCTh JTUJICHTIHMKOISI U
MpaBujia TEXHUKK O€30MaCHOCTH MPU paboTe C HUM.
[Tonyuenue dbenona u3 MIPOJTYKTOB
KOKCOXMMHMUYECKOTO MPOU3BOJCTBA M M3 O€H307a.
[TonukonaeHcamus ¢opmanpaeruaa ¢ ¢GeHosoM B
(dbeHomoGpopMaNbICTHAHYI0 CMOTY. AIlleTalnbACTH .
[lonsiTHE O KeTOHAX Ha TMpPUMEpPe AaleToHa.
[Tpumenenue areToHa B TEXHUKE u
MIPOMBIIIIJICHHOCTH.

MHoroobpa3re KapOOHOBBIX KHCJIOT (IaBeseBas
KHCIIOTA KaK JBYXOCHOBHAs, aKpUJIOBasi KMCIOTa KaK
HemnpeenbHasl, OeH3oiiHas KHCIIOTa KaK
apoMaTuJecKas).

[InenkooOpa3yromue Macia. 3aMeHa JKHPOB B
TEXHUKE HEMUIIEBHIM ChipbeM. CHHTETHYECKUE
MOIOIIIUE CPEJICTBA.

MomnodHoKHuCI0e OposkeHue TJTFOKO3BI.
Kucnomonounsle npoaykrsl. CuinocoBaHHME KOPMOB.
HutpoBanue uenntonossl. [Tupokcunus.

BHeayauTopHasi caMmocTosiTe/ibHAsI padora. 6
Pabora ¢ ydeOHOH, cCHpaBOYHOW JUTEpPATypol U
UHTEpHET — pecypcamu. Co3gaHue MPe3eHTAUH 110
TeMe:
1. «DOranon: Benuuaiimee OJaro W CTpaNIHOE
370».
Tema 2.4. Conep:xaHue yueOHOro MaTepuaJa. 11
A3zorconepxkamue | Amunvi. Ilonstue o0 amuHax. Aunundarnyeckue
OopraHuvecKue aMHUHBI, HX KJacCUQUKaus ¢ HOMEHKJIATypa.
CoOeIMHEHH. AHWINH, KaK opraHuueckoe ocHoBaHue. [lomydyenue
[Hoaumepsl. aHWIMHA W3 HUTpoOeH3ona. [IpuMmeHeHue aHWIMHA

Ha OCHOBE CBOMCTB.

Amunoxkuciomosl. AMUHOKHCIOTHI Kak aM(OTepHbIE
TUQYHKIIMOHATBHBIE OPraHUYeCKHEe COCTUHEHUS.
XUMHYECKUE CBOMCTBaA aMUHOKHCIIOT:
B3alMOJICIICTBHE CO I1IeJI0YaMH, KUCIOTaMU U APYT C
apyroM (peakmus TOJHKOHAEHcAwn). llenTuaHas
CBSI3b W monunentuasl. [IpuMeHeHne aMHUHOKHCIOT
Ha OCHOBE CBOMCTB.

benku. IIepBuuHas, BTOpUYHAsA,  TpETUYHAasd
CTPYKTYphI O€JIKOB. XUMHUYECKHE CBOMCTBA OEIKOB:
TOpeHHe,  JeHaTypalus, THUIPOIU3,  I[BETHHIC
peaknuu. buonorndeckue GyHKIMH OCITKOB.
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Ilonumepwvr.  benku ¥ moiaucaxapuzabl — Kak

OMOTIOIMMEPHI. [Tmact™maccsl. [Tonyuenue
IIOJIMMEPOB peakuuein MIOJIMMEPU3ALUU 51
MTOJIMKOHACHCALIUH. TepmoruracTuyHble 51

TEepMOpEaKTUBHBIE  IIacTMacchl. [IpeacraBurenu
IracTMacc.

Bonokna, ux knaccudukanus. [lomydeHrne BOIOKOH.
OtnenbHbIC MPEICTABUTEIN XUMHUYECKUX BOJIOKOH.
Jemoncmpayuu. B3auMonenucTBue aMmuaka U
aHUJIMHA C COJITHOM KucnoTon. Peakiius aHuianHa C
OpomHOW  BOmoOi.  JlokKa3aTeNnbCTBO  HAIHUUS
(YHKIIMOHATBHBIX TPYMI B PACTBOPAX aMHHOKHCIIOT.
PactBopenne wu ocaxaenue OenkoB. I[BeTHbIE
peaknuu OenkoB. [opeHme TTHYBEro Tiepa |
IEPCTAHOU HUTH.

JlabGopaTopHble ONBITHI.

PactBopenue 6e1koB B Bojie.

OO6HapyxeHHe OEITKOB B MOJIOKE M B MSICHOM OYJIhOHE.
Jlenatypauus pacTtBopa Oenka KypHHOTO —sifla
CIOUPTOM, PAcCTBOPAMH TSKENBIX METANIOB U TpHU
HarpeBaHUMU.

IIpakTuyeckue 3aHATHS.

Pemrenue AKCIIEPUMEHTAIILHBIX 3a/1a4 Ha
HACHTH(PUKAITIIO OPTraHUIECKUX COCTUHCHUM.
PacmosnaBanme miacTMace ¥ BOJIOKOH.

Ilpoghunvusvie u npogheccuonanvno 3nauumovle
9/1eMeHmbl cooepicanus. AMMHOKapoHOBast
kuciora. Kanpon kak nmpeacTaBUTeNb MOIUAMUIHBIX
BOJIOKOH. lcmonbp3oBanue ruaponn3a OEITKOB B

MIPOMBIIIJIEHHOCTH. [TonuBUHUIXIIOPUA,
noJauTeTpadTOPITHIICH (tedpon).
®denonodopmanbaerugHbe MJ1aCTMACCHI.
Henmymnouna. [TpomebIieHHOE MPOU3BOACTBO

XUMHNYCCKHUX BOJIOKOH.
KonTtpoabsHnas pabora.

BueaynuropHasi caMocTosiTeJIbHasi padoTa.
Pabora ¢ yueOHOHl, cmpaBoOYHOW IHUTEpaTypoil u
UHTEpHET-pecypcamu. [loaroroBka cooOuieHHs IO
TeMe:
1. «AHWIUHOBBIC KPaCHUTEIH: UCTOPHS,
HPOU3BOJICTBO, IEPCIIEKTHBAY.

Jud¢epeHuupoBaHHbIN 324€T.
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6. XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTHU OBYYAIOIIUXCA

Cooepocanue
00yuenusn

Xapakmepucmuka 0CHOBHbBIX 6U006 0eAMEIbHOCHU
odyuarowezoca (ha ypoene yueonvIx oeiicmeui)

Baxueitimmue
XUMHYECKHe
MOHATHUSA

- YmeHue JaBaTh ONpEACIEHUE U  ONEepUpOBAThH
CIACAYIOUIMMHA XHMMHYECKUMHU TIOHSTUSAMH. BEILECTBO,
XUMHUUYECKUU DJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEJIbHBIC
aTOMHas M MOJIEKYJIIpHAasT MAacChl, HWOH, aJUIOTPONus,
M30TOIbl, XMMHYECKas CBSI3b, JJIEKTPOOTPHULIATEIILHOCTD,
BaJICHTHOCTh, CTENEHb OKUCIICHHUS, MOJIb, MOJISIpPHAsI Macca,
MOJISIpHBI  00BEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPHI,
ANEKTPOJIUT U HEIJNEKTPOJUT,  DIEKTPOIUTHUECKas
JUCCOLIMAIIS, OKUCITUTENb U BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJIEHUE, TEIJIOBOM 3P (DEKT peakiuu, CKOPOCTh
XUMHUYECKON peakluy, KaTaiu3, XUMUYECKOE PaBHOBECHE,
YTIEPOIHBIN CKeneT, GyHKIMOHATbHAS TPYTIa, U30Mepus,
TOMOJIOTHS.

OcHOBHBIE
3aKOHBbI XUMHUM

- QOopMyIMpPOBAHUE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB
1 TIOCTOSIHCTBA COCTaBa BEILICCTB.

- YCTaHOBKAa NPUYUHHO-CIICICTBEHHON CBA3H MEXKIY
COZEPAHUEM ATHUX 3aKOHOB U HAMMCAHUEM XUMHUYECKUX
dbopmyI U ypaBHEHHIA.

- YCTaHOBKa 3BOJIFOLIMOHHON CYIIHOCTHA MEHJIEIEECBCKOU U
COBPEMEHHOU (OPMYITUPOBOK

[Tepuonunueckoro 3axkona .M. Menaeneena.

- OObsicHeHHe  (U3UYECKOTO  CMBICIA  CHUMBOJIMKHU
NEePUOANYECKON TaOIUIBl XUMUYECKHX 3ieMeHToB J[.U.
MenneneeBa (HOMEpPOB JJIEMEHTa, IEPHOJA, TPYIIBI) U
YCTaHOBKA  NPUYUHHO-CIICICTBEHHOM  CBA3U  MEKIY
CTPOCHHEM AaTOMa W 3aKOHOMEPHOCTSIMM HW3MEHCHUS
CBOWCTB DJJIEMEHTOB W OOpa30BaHHBIX WMH BEIIECTB B
MEPUOJIaxX U rpymIiax.

- XapakTepucTuka »>JIEMEHTOB MallbIX ¢  OOJIbIINUX
MEePUOJIOB MO WX MoJIoKeHUIo B Ilepuoamueckoil cucreme
J.1. Menneneena.

OcHOBHBIE
TEOPUN XUMHHU

- YCTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX BEIIECTB
OT CTPOEHHS AaTOMOB OOpa3ylolUX WX XUMHUYECKUX
DJIIEMEHTOB.

- XapakTepuCTUKa BAXKHEUIINX TUIIOB XUMUYECKUX CBA3EH
Y OTHOCHUTEIBHOCTb 3TOU TUIIOJIOTHUHU.

- OObsSICHEHHE 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT UX
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COCTaBa U CTPOEHUSI KPUCTAJUTMYECKUX PELIETOK.

- @opMyJIMpOBKa OCHOBHBIX IOJIOKEHUH  TEOpUU
ANEKTPOJIMTUYECKOM JTUCCOLMAIMM U XapaKTEPUCTUKA B
CBETE OTOM TEOPUU CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COEAUHEHUM.

- @opMyIHMpOBKa OCHOBHBIX IOJIO)KEHUH  TEOpUU
XAMHUYECKOTO CTPOCHUS OPraHUYECKUX COCIUHEHUN U
XapaKTEPUCTUKA B CBETE 3TOW TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTMHEHHUI.

Baxueiimue
BellecTBa U
MaTepHuaJbl

- XapakTepucTuKa COCTaBa, CTPOCHHsS, CBOWCTB,
NOJYYCHHS U IPUMEHEHUs BakHenmx metamioB ( [A u |l
A Tpyni, adrOMUHUS, KeJe3a, a B €CTeCTBEHHO-HAyYHOM
npoduiie ¥ HEKOTOPbIX d - 3JIEMEHTOB) U MX COCAMHCHUIA.

-  XapakTepucThka COCTaBa, CTPOCHHS, CBOWCTB,
HOJIydeHHUs U puMeHeHus BaxkHewmux Hemerawios (VI
A, VIIA, VIA rpynm, a Takxke azora u gocdopa, yriepoaa
¥ KPEMHUS1, BOJAOPO/A) ¥ UX COCITUHCHHIA.

-  XapakTepucThKa COCTaBa, CTPOECHHS, CBOWCTB,
MOJIYYCHUS W TPUMEHEHUS  BaXHEUIIMX  KIACCOB
yIJIEBOAOPOAOB  (AIKAHOB, IHKIOATKAHOB, AJKCHOB,
AIKWHOB, apeHOB) W WX Hamboyiee 3HAYMMBIX B
HAPOJHOXO3SIMCTBEHHOM IUIaHE MPEICTABUTENEH.

- AmnanornyHas XapaKTEepUCTHUKA BAKHENIINX
OpeiCcTaBUTENed  OPYrMX  KJIacCOB  OPraHMYECKUX
COCIMHEHMI. MeTaHOJia M 3TaHojda, CJIOXKHBIX 3(UPOB,
KHUPOB,  MbUI,  alpAerugioB  (popMaimbACTHIOB |
aleTanbJeruaa), KeTOHOB (areToHa), KapOOHOBBIX KHCIIOT
(yKCycHOM ~ KHCIIOTBI,  MOHOcaxapujoB  (TJIFOKO3BI),
aucaxapuaoB (caxaposbl), MoJiucaxapujoB (Kpaxmana H
ICJUTFOJIO3BI), aHWINHA, aMUHOKHCIIOT, O€eJIKOB,
UCKYCCTBEHHBIX M CHHTETHMYECKHX BOJIOKOH, Kay4yyKOB,
IJ1aCTMAcCC.

XUMH4YeCKuil
SI3BIK U
CHMBOJINKA

- Hcnonb3oBanue B y4yeOHOH U mpodhecCHOHATBHON
NEeATEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

- Ha3BaHue H3y4YeHHBIX BEIIECTB IO TPUBUAIBHOM WU
MEKIYHAPOJIHOW HOMEHKIATYPE M OTPAXEHHE COCTaBa
TUX COEAMHEHUH C MOMOIIBI0 XUMUYECKUX (OPMYII.

- OTpaxeHue XUMHUYECKUX MPOLECCOB C MOMOIIBIO
YPaBHEHUN XUMHUYECKUX PEAKIUN.

XuMH4YecKue
peakuuu

- OObsCHEHHE CYITHOCTH XUMHUYECKUX MPOIIECCOB.

- Knaccudukanuss XuMUUeCKUX peakmuid MO pazIuuHbIM
OpU3HaKaM: YUCIy U COCTaBy MPOIYKTOB U PEareHTOB,
TeroBoMy 3(ddexTy, HampaBieHuo, (aze, HAIUIUIO
Karajn3aTopa, H3MEHEHHMIO  CTEMEHEH  OKHMCICHHS
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3JIEMEHTOB, 00pPA3YIOIIUX BEIIECTBA.

- YcraHOBKa MpPHU3HAKOB OOIIET0 M PAa3IMYHOTO B
TUIOJIOTHU PEAKLUHN JIs1 HEOPTraHUYECKOW M OpraHUYECKOM
XUMUHU.

- Kimaccudukanus BemecTs U MpoLeccoB ¢ TOUYKH 3PEHUS
okHcneHus-BocctanoBieHusi. CocraBieHue ypaBHEHU
peaKuuii ¢ MOMOLIbI0 METO/1a 3JIEKTPOHHOT0 OanaHca.

- OObsacHeHHE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM
peakuuu M TOJOXKEHHS XUMHUYECKOTO pPaBHOBECHS OT
pa3auyuHbIX (PaKTOPOB.

XuMu4YecKui - BbINONHEHNE XMMHUYECKOTO JSKCHEPUMEHTA B II0JHOM
IKCHEPUMEHT COOTBETCTBUHU C MPaBUIAMH O€30MaCHOCTH.
- HaOmronenue, ¢ukcauus U ONHMCAaHHE pE3YJIbTATOB
IIPOBEICHHOI0 OKCIIEPUMEHTA.
Xumuyeckast - IIpoBeaeHue c€aMOCTOATENIBHOIO IIOMCKA XHMHUYECKOU
HHpOpManus UH(POpPMAIIMU C UCHOJIb30BAHUEM Pa3IMYHBIX UCTOYHHKOB

(Hay4HO-TIOMYNISIPHBIX ~ W3AAaHUH, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEepHETA);

- Hcnonp3oBaHue KOMIIBIOTEPHBIX TEXHOJIOTMHM IS
00paboTKK M mepeAadyn XUMHUYECKOM uHpopmanuu u ee
IPEJICTABICHUS B Pa3JIMYHBIX (hOpMax.

Pacuersl o
XMMHYE€CKHM
popmynam u
YPaBHEHHUSIM

- VYCTaHOBKAa 3aBUCUMOCTH MEXJYy KayeCTBEHHOH H
KOJIMYECTBEHHOM CTOpPOHAMU XHUMHUYECKHMX OOBEKTOB U
MPOLIECCOB.
- Perienne pacueTHbIX 3a1a4 0 XUMUYECKUM (opMyJiaM U
YpaBHEHUSIM.

IpoduasHoe u
Nnpo(eccHOHANBHO
3HAYUMOe
coJepkaHue

- OObsACHEHHE XMMHUYECKHX SIBJICHUH, MPOUCXOMSIINX B
npupoze, ObITY U Ha IPOU3BOJICTBE.

- Omnpenenenre BO3MOXXHOCTEH MPOTEKAHUSI XUMHUYECKUX
MIPEBPAIICHUI B PA3JINYHBIX YCIOBUSIX.

- CoOmroieHre TMpaBUJl  3KOJIOTMYECKHM T'PAMOTHOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeie.

- OmeHka  BIUSHUAS  XUMUYECKOTO  3arpsi3HCHHS
OKpYKaIOIIel Cpeapl Ha OPraHW3M 4YelOBeKa W JPYrue
JKUBBIC OPTaHU3MBI.

- CobOmonenne mpaBuil  0€30MacHOTO  OOpalleHus: ¢
TOPIOYMMH U TOKCHUYHBIMH BEILIECTBAMHU, JIaOOPATOPHBIM
000py1IOBaHUEM.

- [loaroroBka pacTBOPOB 3aJaHHON KOHIIEHTPALIUHU B OBITY
Y Ha IIPOU3BO/ICTRE.

- Kputnueckas oOneHkKa JOCTOBEPHOCTH XUMHYECKOU
nH(OpMAIUH, MOCTYNAIONIEH U3 Pa3HBIX HCTOYHUKOB.
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7. YYEBHO-METOJMYECKOE M MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE MPOTPAMMBI YYUEBHOMN TUCHUTIIMHBI
00/1.14 XUMUSA

Jns peanuzanuu ydyeObHoit maucuumuinHbl B OI'BIIOY  «PIIK» wumeetcs
y4eOHBIN KaOuHeT XUMUS.

O6GopynoBanne yueOHOro KabMHeTA:
- MOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIONIUXCS,
- pabodee MecTo MPETno aBaTeNs;
- IEMOHCTPAIIMOHHBINA CTOJT,
- BBITSDKHOM 1IKad;
- HaCTEHHAas JI0CKa 3-X DJICMEHTHAs;
- HaOOp XMMHYECKOW TMOCYAbl WU NPUHAUIKHOCTEH AN JaOOpaTOpHBIX U
MPAKTUIECKUX PAOOT — IO KOJIMYECTBY OOYHAFOIITIXCS;
- XUMHWYECCKHUEC peaKTI/IBBI;
- METaJUINYeCKUui SAIMUK, I XpaHCHUA JICTKOBOCINIAMCHAIOIMIUXCS TBEPABIX
BEIIICCTB;
- ceii¢ nns XpaHEHHs JETKOBOCIUTAMEHSIOIINXCS KUIAKOCTEH, BOCIIAMEHSIOIIIX
(oKuCIIAIONIMX) PEAKTUBOB, BEIECTB, BHIACISIONIMX TPU B3aMMOICHCTBUH C BOJON
JICTKOBOCIIJIAMCHAOIINECA I'a3hbl.

Texnunuyeckue cpeacrBa o0y4yeHus:
- KOMITBIOTEP NIEPCOHAIBHBIN;
- HOyTOYK «ASUS P®IJ»;
- MyJbTUMeuiHas akycTtudeckas cucrema 2.0 «SVEN»;
- MmynbTUMeuanpoekTop «SMART»;
- wuHTepakTuBHas jgocka «SMART Board Education» auieH3MOHHBIM
MIPOTPAaMMHBIM 00ECTICYCHHUEM,

YuyeOHO-HarIsAHbIE OCO0MSI.
- Tabnuma «llepuoamueckas cuctema xumuaeckux snemMeHToB J[.M. MenneneeBa»;
- Tabnuia «PacTBOPUMOCTH COJICH, KUCIIOT M OCHOBaHUM B Bojie npu 20 OCx»:
- psi HANIPSKEHUMA METAJUIOB,;
- psiA DJIEKTPOOTPULIATEILHOCTH HEMETAIIIIOB,
- yueOHbIe TaOJIMIIBI 110 OOIIEeH 1 HEOPTraHUUECKON XUMUMU;
- yueOHbIe TaOJIUIIBI IO OPTAaHUYECKON XUMUH,
- MocoOusl Ha MeYaTHOW OCHOBE (TaOiHIbI, YIeOHUKH, CIIPaBOYHAS JIUTEPATYypa,
pa3aaTovYHbBIN JUIAKTHICCKUN MaTepra v T.11.).
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- 00beKThl HaTypanbHble (Koiuekiun): «HepTh W MPOIYKTHI €€ mepepadoTKm»,
«KaMeHHBIN yrojib U MPOJYKTHI €ro nepepadoTku», «limactmacco», «Ipupoanbie
HUCTOYHUKH YIJIEBOAOpOAOB», «Kayuyk u pe3uHa», <«MeTauibl M CIUIaBbI»,
«MuHepasibl ¥ TOpHBIE TMOpOAbD», <«IlmacTMaccsl W BOJIOKHA», MOJEIHU
OPTaHWYECKUX BEIIECTB, KOMIUIGKT MOJENeH KPHUCTAUIMYECKUX PEIIeTOK
(rpadmura, xene3a, aMasa, Mell, KAMCHHOH COJIM, IIMHKA, JIHJIA).

IIporpammHoe o0ecnieyeHue:
- o(bUCHbBIE U MYJTBTUMEIUUHBIE TIPUIIOKECHHUS,
- IPUJIOKEHUS JIJIs1 MTHTEPAKTUBHOT'O 000PY/I0BAHNUS;
-30P 1o opraHnyecKor U HEOPraHUYECKON XUMHUH.
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NEPEYEHb YUEBHBIX U3IAHUI, TONOJHUTEJIBHOMN
JIMTEPATYPbI, UHTEPHET - PECYPCOB

JIMTEPATYPA

Jast o0yyaromuxcs

OCHOBHBIC HCTOYHUKH

1. Tabpuensn O.C. Xumus.10xknacc. ba3oBblil ypoBeHb:
yuebnuk/O.C.I'abpuensia. — 5¢ usz., crepeorun. —M.: [Ipoda, 2017 — 191, (L):
WL

2. Tabpuensn O.C. Xumus.1l1lknacc. ba3oBelit ypoBeHb:
yueonuk/O.C.I'abpuensn. — 2 usn., crepeorun. —M.: [lpoda, 2015 — 223, (L):
Wi,

3. Xwumus. 10 kmacc: yue6. s obOpaszosar. yupexnaenuii /O. C. ['aGpuenss,
®.H. Mackaes, C.1O. [Tonomapes, B.. Tepenun; nox pen. B.W. Tepenuna. — 7€
u3f., crepeotun. —M.: [Ipoda, 2015. — 300, [4¢. :u.

4.  Xwumwsa. 11 kmacc: yueO. st obpasosar. yupexnenuit /O. C. T'abpuensH,
['.I". JIeicoBa— 5-¢ u3x., crepeorun. —M.: [Ipoda, 2015. — 362, [6¢. w1

5. 3rpikoBa E.B.
Xumus B Tabnumax: 10-11kmaccel: yue6. mocooue / E.B. 3bikoBa, E.A. UepenHuk.
—M.: Benrana —I'pa¢, 2015. — 352.

6. Xumus: npaktukym: yueO. mocobue / O.C. I'abpuensH, U.I'. Octpoymos,
C.A. Cnagxos, H.M. Jlopodeera; mox pea. O.C. I'abpuensna. —M.: M3naTenbckuit
neHTp «Akagemus», 2015. — 304.

s npenogaBaresst

1.  ®enepanpubiii 3akoH oT 29.12.2012r. Ne 273-03. «O0 oOpa3oBaHHH B
Poccuiickon @eneparum».

2.  IIpuka3z MunuctepctBa odpazoBanus u Hayku P® ot 17.05.2012. No 413.
«O06 yTBepxaAcHMH (emepalbHOTO TOCYJApPCTBEHHOTO  00pa30BaTEIBHOTO
cTaHaapra cpeaHero (moJiHoro) ooIero oopa3oBaHusl.

3.  Ilpuxa3z MunucrtepctBa o6pazoBanus 1 Hayku PO ot 29.12.2014. Ne 1645
«O BHECEHMH W3MEHEHWH B mpuka3 MuHucTrepcTBa 00pa30BaHUS W HAyKd
Poccuiickoit ®epepanun ot 17.05.2012 r. Ne 413 <0 yTBepKIaeHUH
denepanbHOrO TrOCYAapCTBEHHOTO 00pa3oBaTEeNIbHOTO CTaHAAapTa CpPEIHEro
(rrostHOTO) 001IIET0 00pPa30BAHUSY.

4.  Ilucemo [enmaprameHTa rocyAapCTBEHHOW IMOJUTUKHA B cepe MOATOTOBKU
pabounx kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015Ne 06-259
«PexoMeHanMy Mo OpraHU3alliu MOJyYEHHUsl CpelHero ooiero oOpa3zoBaHUsS B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOTPaMM CpeIHEro NpogecCHOHAIBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUS C Y4€TOM TpeOOBaHUMN
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dbenepabHBIX TOCYAapCTBEHHBIX 00pa30BATENbHBIX CTAaHAAPTOB U TOTydaeMOu
npodeccuu WM CreuruagsbHOCTH CPETHETO MPOPECCUOHAIBHOTO 00pa30BaHUs».

I[OHOJ'IHI/ITCJIBHI)IC UCTOYHHUKH.

1. O.C.I'abpuensH,

Xumusa. 10 kn. KourtponbHble u mnpoBepouHble paboTel Kk yueOHuky O.C
['abpuensna «Xwumusi. ba3oBeiit ypoBeHb. 10 kiacc»: yuebnoe mocobue/ O.C.
['a6puensH, I1.H. bepeskun, A.A.YmakoBa u np. — 2<€ u3f., crepeotun. M.:

Hpoda, 2016.- 253, (33.: 1. - Beprukams ®I'OC.

2. O.C.I'aGpuensiH,
Xumusa. 11 xiu. KoHTponbHble M mpoBepodHbie paboThl kK yueOHuky O.C
I'abpuensna «Xumus. basoBeiii ypoBenb. 10 kimace»: yueoHoe mocooue/ O.C.

[Nabpuensn, I1.H. bepeskun, A.A.YmakoBa u ap. — 2€ u3Md., CTepeoTur. M.:
Hpoda, 2015.- 220, (43.: wi. - Beprukams @I'OC.

3. O.C.I'aGpuensiH,

Xumus. 10k Meroaudeckoe nocooue k yueonuky O.C IMabpuensna «Xumus. 10
kinacc. bazosenii ypoBenb» / O.C. T'abpuensn, C.A. CrmagkoB — 2< H31.,
crepeotun. M.: JIpoda, 2015.- 188, (4¢.: un. - Beprukans ®I'OC.

4.  0O.C.TIabpuensH,

Xumus. 11xn. Meroanueckoe nocodue k yueonuky O.C I'abpuensna «Xumus. 11
kinacc. bazomeni yposenb» / O.C. Tabpuens, C.A. CrmagkoB — 2< wu31.,
crepeotun. M.: JIpoda, 2015.- 152, (8¢.: un. - Beprukans ®I'OC.

5. O.C.I'aGpuensiH,
TeTpanp as OLIEHKW KadyecTBa 3HaHWU 1Mo xuMuu K ydeOoHuky O.C ["abpuensHa

«Xumus. bazossiii yposenb. 11 kmace» / O.C. I'abpuensia, A.B. Kymmosa. - M.:
Hpoda, 2015.- 110, (23.: wi. - Beprukams ®I'OC.

6. Epoxun I0.M.
COOpHHUK TECTOBBIX 3aJaHUil 1Mo XuMuu:. y4e0. mocooue / FO.M. Epoxun. — M.:
W3narensckuii neHTp «Akamemus», 2015. — 128.

HNuTepHer-pecypcsl
http://hemi.wallst.ruXumus. O6pa3oBaTeIbHBINA CANT Il IKOJIBHUKOB.
http:/Mww.alhimikov.netO6pa3oBaTenbHbIl CAlT AJIS IIKOJIBHUKOB.

www.lseptember.rmeronuueckas razera «llepBoe CEHTAOPS.

1

2

3

4.  www.hvsh.rwkypHan «XuMusl B IIKOJIE.
5. www.hij.ru sxypraan «XuMHus U )KU3HBY.
6

7

8

9

www.chemistry-chemists.connekTpoHHbIN XypHaT «XUMHUKH U XUMUSIY.

Poccuiickuii o6meo0pa3oBatenbHbIii mopTan hitp://www.school.edu.ru/

http://www.chemistry.narod.Mup/xumumn.

http://teacher.km.ru/chem.phtilkumest yanrbes: Xumust.

10. http://www.college.ru/chemistr¥ATKpbITBIH KOJUTEIK: XUMHS.
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8.INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS OBYYAIOIIMMHUCS
MPOTPAMMBI YYUEBHOI TUCHUTIIMHBI
00/1.14 XUMUSA

B pe3ynbrare ocBoenus nporpammel yueOHoi quctuuruinabl OO/, 14 Xumus
OOy4arommiicss HAyYUTCS:
- XapakTepu30BaTh OCHOBHBIE METOJbl TMO3HAHMA: HAOIIONEHUE, U3MEpEHHE,
HKCIIEPUMEHT;
- OINMCHIBaTh CBOMCTBA TBEPJBIX, KUAKUX, ra3000pa3HbIX BEIIECTB, BBLACIAS HX
CYILLIECTBEHHbBIC ITPU3HAKHY,;
- pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKHX IIOHATHH <«aTOM», <MOJIEKYIa»,
«XUMHYECKUH  DJIEMEHT», «IPOCTOE BEIIECTBO», <CIOKHOE  BEUIECTBOY,
BaJICHTHOCTH, <XMMHUECKasi PEaKIIHs», HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMHUMU,
- PaCKpbIBaTh CMBICII 3aKOHOB COXPaHEHUsI MacChl BEUIECTB, TOCTOSIHCTBA COCTAaBA,
aTOMHO-MOJIEKYJISIPHON TEOPHH;
- pa3nauyaTh XUMUYECKUE U PU3NUECKUE SIBICHHUS;
- Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
- OIPEIENATh COCTaB BEIIECTB 110 UX (HopMynaMm;
- OIIPENEIATh BAJIECHTHOCTh aTOMA 3JIEMEHTA B COCUHEHUSX;
- OIIPENEIATh TUIl XMMUYECKUX PEAKIUH;
- Ha3bIBaTh MMPU3HAKU U YCIOBUS MIPOTEKAHUSI XUMUUYECKUX PEAKIIUIL;
- BBISIBJISITh NTPU3HAKH, CBUAETENIbCTBYIOLIME O MPOTEKAaHUM XUMHUUYECKON peaKuuu
IIPU BBIMOJTHEHUH XUMHYECKOT'O OIbITA,;
- COCTaBIISATH (POPMYJIbI OMHAPHBIX COETMHEHU,
- COCTaBIIATh YPABHEHUS XUMUYECKUX PEAKIINN;
- cobOronaTh npaBuia 6e30nacHOM paboThl IPU NPOBEIECHUH OTIBITOB;
- [10JIb30BAaThCS JIAOOPATOPHBIM 00OPYIOBAaHUEM U MTOCYNOM;
- BBIYUCJISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,;
- BBIYHCIISITH MAaCCOBYIO JIOJII0 XUMHUYECKOT0 3JI€MEHTa M0 PopMyIie COeTUHEHUS,
- BBIYMCIISITH KOJIMYECTBO, 00BEM HIIM MacCy BEIIEeCTBa MO KOJIUYECTBY, 00BEMY,
Macce peareHTOB WM MTPOIYKTOB PEAKIINH;
- XapakTepu3oBaTh (PU3MUECKUE M XUMHUYECKHUE CBOMCTBAa IPOCTHIX BEILIECTB!
KHCJIOPOZA U BOAOPOAA,;
- [10JIy4aTh, COOMPATh KUCIOPO U BOJOPOL;
- pPacrno3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KHUCIOPO, BOAOPO;
- pacKpsIBaTh CMBICIH 3aKOHA ABOraapo;
- PacKpbIBaTh CMBICI MOHITHH «TETIOBON APHEKT peaKINN», <MOJIAPHBIA 00BeM»;
- XapaKTepHu30BaTh (PM3NUECKHE U XMMHUECKHE CBONCTBA BOMDI,
- PACKpbIBaTh CMBICII IIOHATHUS <pacTBOP»;
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- BBIYHCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPBI C OIPENEICHHOM MacCOBOM JI0JIEM pacTBOPEHHOIO
BELIECTBA,;

- Ha3bIBaTh COCAMHEHUS N3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECCTB;

- XapakTepu30BaTh (U3MUECKHE U XMMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB. OKCUJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

- ONPEAENATh IPUHAIIEKHOCTD BEMIECTB K ONPEICICHHOMY KJIACCy COCAMHEHNH;

- COCTaBJISATH (POPMYJIBI HEOPTAaHUUECKUX COCTMHEHNN U3yUYEHHBIX KIIacCOB;

- IMPOBOJAUTH OIBITBHI, IOATBEPXKAAOIIME XUMHUYECKHE CBOWCTBA H3YYEHHBIX
KJIACCOB HEOPTaHUYECKHUX BEILECTB;

- pacro3HaBaTh OIBITHBIM IIyTEM PAacTBOPBI KMCJIOT M LIEJIOYEH 10 W3MEHEHUIO
OKpAaCKu MHIAMKATOPA,

- XapaKTepU30BaTh B3aUMOCBS3b MEXKAY KJIIACCAMHU HEOPTaHUYECKUX COEAUHEHNN;
packpsiBath cMbIci [leprnoanueckoro 3axona /[.M. Menneneena;

- OOBSCHATh (PU3UYECKHUN CMBICT aTOMHOTO (IOPSIKOBOTO) HOMEpPA XHUMUYECKOTO
DJIEMEHTA, HOMEPOB TIPYNIBI W Ilepuoja B mepuomuyeckor cucreme JI.M.
Menpemneena;

- O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npesesax MajbIX EPUOIOB U INIABHBIX NOArPYI,

- XapaKTepU30BaTh XUMUYECKHE IEMEHTHI (OT BOIOpOJA IO KaJbIIHsI) HA OCHOBE
uX TojoxkeHus B mepuonunyeckoir cucreme J[.M. MenneneeBa m ocobeHHOCTEM
CTPOEHUS X aTOMOB;

- COCTaBJIATb CXEMBbl CTPOEHHUs aroMOB NEpBbIX 20 3IEMEHTOB NEPUOAUYECKON
cucremsl JI.1. Menneneena;

- PaCKpbIBaTh CMBICII IIOHITHI, «<XUMUYECKAsI CBA3b», <QIEKTPOOTPULATEIIEHOCTEY;
XapakTepHU30BaTh 3aBUCUMOCTb (PU3UYECKHUX CBOWCTB BELIECTB OT THIIA
KPUCTAJUINYECKOU PELIETKH;

- OIIPENENATh BUJL XUMUYECKOU CBSI3U B HEOPTaHUYECKUX COETMHEHUSIX;

- n300pakaTb CXEMbl CTPOCHUS MOJIEKYT BEIIECTB, OOpa30BaHHBIX Pa3HBIMU
BUJIAMU XUMUYECKHUX CBA3EH;

- paCKphIBaTh CMBICA IOHATHH <«HOH», <KATHOH», (@HHOH», <QIEKTPOJIUTHD?,
«HEDJIEKTPOJIUTBI», «AJIEKTPOJIUTUYECKAS TUCCOLUALINA», <COKUCIIUTEIbY, <CTEIIECHb
OKHCIICHHS» <BOCCTAHOBHUTEIIB», COKHUCICHHUE», <BOCCTAHOBIICHUEY,

- ONPEAENATh CTEIIEHb OKUCIICHHS aTOMa YIEMEHTA B COCIUHEHUM,

- PacKpbIBaTh CMBICJI TEOPUU NIEKTPOJIUTHIECKON TUCCOLMALINMY,

- COCTAaBJIATb YPABHEHMS DJIEKTPOJUTHUYECKOM JUCCOLMALMM KHUCIOT, IIEJIOYEH,
COJIEN;

- OOBACHATH CYIIHOCTb IPOLECCa AIEKTPOIUTHUECKON TUCCOLMALUU U peakLui

WOHHOTO OOMeEHa,;
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- COCTABJISITh MOJIHBIE U COKPAILIEHHbIE HOHHBIE YPaBHEHHS peakliud 0OMeHa,

- OIPEAENATh BO3MOKHOCTb POTEKAHUS PEAKIIUI HOHHOTO 0OMEHa,;

- IMPOBOJAUTH PEAKLUH, NOATBEPKIAIOIINE KA4eCTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB;

- ONPEAENATh OKUCIIUTENb U BOCCTAHOBUTED,

- COCTaBJIATh YPAaBHEHUS OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN;

- Ha3bIBaTh (PAKTOPHI, BIUAIONIINE HA CKOPOCTh XUMUYECKOW PeaKiny;

- KJ1accu(UIIMPOBATh XUMUYECKUE PEAKIUH 110 PA3INYHBIM IPU3HAKAM;

- XapaKTepU30BaTh B3aMMOCBA3b MEXKIY COCTABOM, CTPOCHHUEM M CBOMCTBAMH
HEMETAJUIOB;

- MPOBOAUTH OIBITHl MO TMOJIYYEHHIO, COOMPAHUI0O M M3YYEHUI0 XMMHUYECKHX
CBOMCTB ra3000pa3HbIX BEIIECTB. YINIEKUCIIOTO T'a3a, aMMHUaKa,;

- pacrmo3HaBaTh OMBITHBIM MyTE€M Ta3000pa3HbIe BEIIECTBA: YIVIEKUCIHBIN ras u
aMMHUaK;

- XapakTepu30BaThb B3aMMOCBA3b MEXIy COCTaBOM, CTPOCHHMEM M CBOWCTBAMH
METaJUIOB;

- Ha3blBaThb OPraHMYECKUE BEIleCTBa IO HX (QopMyle: MeTaH, 3TaH, JTUJIEH,
METaHOJI, 3TaHOJ, DNMIEPHUH, YKCyCHas KHUCJIOTA, AMHHOYKCYCHas KHCIIOTa,
CTE€apHUHOBAs KUCJIOTA, OJICMHOBAs KUCJIOTA, ITIIOK034,

- OILICHMBATh BIIMSIHUE XUMHUYECKOTO 3arpsA3HEHUs OKpPYXKAIoWIeW Cpenbl Ha
OpPraHHU3M YEJOBEKA,;

- FPaMOTHO O0OpaIaThCA C BEIECTBAMU B IOBCETHEBHOM KU3HU

- OIpEnesATh BO3MOXHOCTb IIPOTEKAHMSI PEAKLIUN HEKOTOPBIX IIPEICTAaBUTENICH
OPraHMYEeCKHX BEIIECTB C KUCJIOPOAOM, BOAOPOIOM, METAIAMH, OCHOBAHUSAMH,
raJIOreHaMH.

OO0y4arommiics MOJYYUT BO3MOKHOCTD HAYYHUThCS:

- BBIJIBUI'aTh U MPOBEPSTH IKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX
BEIIECTB HAa OCHOBE HX COCTaBa M CTPOEHHS, MX CIIOCOOHOCTH BCTyNaTh B
XUMUYECKHE PpEAKLUHU, O XapakTepe W MPOAYKTAX Pa3IUYHBIX XHUMHYECKUX
peakuui;

- XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAM, yCTAHABIMBATh
IIPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXY JaHHBIMHU XaPAaKTEPUCTUKAMU BELIECTBA,;
COCTaBJISITh MOJIEKYJISIDHBIE W TIOJIHBIE HOHHBIE YPAaBHEHHS MO COKPAICHHBIM
VOHHBIM YPABHEHUSM;

- TPOTHO3UPOBATh CIIOCOOHOCTHh BEIIECTBA MPOSIBISTH OKUCIUTEIbHBIC WU
BOCCTAHOBUTEIbHBIE CBOICTBA C YYETOM CTEIEHEW OKHUCIECHHS 3JIEMEHTOB,
BXOJSIIUX B €r0 COCTAB,;

- COCTaBIIATh YPABHEHUS PEAKLUN, COOTBETCTBYIOIIMX [IOCJIEIOBATENBHOCTH
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MPEBPALIEHUN HEOPTAHUYECKUX BEIIECTB PA3JINYHBIX KJIACCOB;

- BBIABUTATbh M TMPOBEPATh OSKCICPUMEHTAIBHO THUIOTE3bl O pe3yibTarax
BO3JICMCTBUSI Pa3IMYHBIX (DAKTOPOB HA M3MEHEHHWE CKOPOCTH XUMHUYECKOM
peaxkuuu,

- HWCIOJBh30BaTh MPUOOPETECHHBIE 3HAHUS JJIS OKOJOTUYECKH TPAMOTHOTO
MOBEACHHUS B OKPYXKAIOLIEH CPEIE;

- HUCIOJIh30BaTh NPHUOOPETCHHBIC KIIIOYEBHIE KOMIICTCHIIMU TPU BBITIOJHEHUN
MIPOCKTOB M y4eOHO-HCCIICOBATENHCKUX 3aJ1a4d TI0 M3YYCHHIO CBOWCTB, CIIOCOOOB
MOJy4YE€HHUS U pacliO3HABAHUSA BELIECTB,;

- 00BEKTUBHO OIIEHMBATh HH(OPMAIIHIO O BEIIECTBaX U XUMHYECKUX IpoIleccax;
KPUTHYECKU OTHOCUTHCIK TICEBIOHAYYHOM MWHOOpMaLUK, HEI00pOCOBECTHOM
peKJiaMe B CpeCTBaX MacCOBOW MH(OpMAIUH,

- OCO3HAaBAaThb 3HAYCHHE TEOPECTHUYECKUX 3HAHUW MO XUMHHU JJIsI NPAKTUYECKOU
JICATEILHOCTHU YCJIOBEKA,

- CO3/7aBaTh MOJIEHM M CXEMBI JUI PEIIeHUs YICOHBIX W MO3HABATEIBHBIX 3a/1ad,
MOHMMATh HEOOXOJUMOCTh COOJIIOJCHUS TMPEANUCAHUM, TpejiaraéMbiXx B
WHCTPYKITUSX TI0 UCTIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOW XUMUHU U JIP.
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