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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma 001I€00pa3oBaTENbHON YYEOHOW MUCIHUIUIMHBI «XHAMUS»
npenHa3HadyeHa I M3yYeHUs XUMHH B TPOGECCHOHAIBHBIX 00pa30BaTeIbHBIX
opraum3aiusax CIIO, peanu3yromux o0pa3oBaTeNbHYI0 MPOrpPaMMy CpPEIHEro OOIIEro
oOpa3oBaHHMs B TIpeleiax OCBOCHHS OCHOBHOH mpodeccHoHaIbHON 00pa3oBaTeNbHON
nporpammel  CIIO (OIIOITI CIIO) nHa 06a3ze OCHOBHOTO o0O0Omero oOpa3oBaHUS IpU
MIOJITOTOBKE CIEIMAIMCTOB CPEHETO 3BEHA.

Copnepxkanne paboueid mporpamMMbl  «XHWMHS» HANpPaBICHO Ha JTOCTH)KCHHE
CIEAYIOIINX LeJIei:

*  (dopmupoBaHHe y 00yUAIOIINXCA YMEHUS OLEHUBATh 3HAYUMOCTh XUMUYECKOTO
3HaHUS AJI KaKIOrO YeJIOBEKa;

*  (opmupoBaHHE y OOYYArOMIMXCS IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIH
XMMHH B CO3JJaHIHM COBPEMEHHON €CTECTBEHHOHAYYHOU KapTUHBI MUPA; YMEHUS OOBSICHATH
O00OBEKTHI M TPOIECCHI OKPYKAIOIICH IEHCTBUTEIBHOCTH — TMPUPOIHOMN, COIUATBHOM,
KYJIbTYPHOH, TEXHUYECKON CPEJIbl, — UCIIONB3YS I 3TOTO XUMUYECKHE 3HAHMUS;

*  pa3BuTHE y OOY4YaIOIIMXCS YMEHUH pa3nuyarh (PakThl U OLIEHKH, CPABHUBATDH
OIICHOYHBIE BBIBOJIBI, BHUJETh WX CBSI3b C KPUTEPUSMHU OIEHOK M CBSI3b KPUTEPUEB C
onpeAenéHHON CUCTEMOM ILIEHHOCTeH, (OopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

*  mpuoOpereHue OOYYAIOIIMMUCSA ONBITa Pa3HOOOPA3HOU NEATENbHOCTH, OIbITA
MO3HAHMS ¥ CAaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, HMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJIS
Pa3IUYHBIX BHUJOB JEATEIHHOCTH (HABBIKOB PEIICHHS MPOOJIeM, MPHHITHS pPEIICHHH,
noucka, aHanu3a U oOpaboTKM WH(POpPMalMK, KOMMYHHUKATHBHBIX HAaBBIKOB, HABBIKOB
U3MEPEHHI, HABBIKOB COTPYIHUYECTBA, HABBIKOB 0€30M1aCHOTO OOpaIeHHsI C BEIIECTBAMU
B IIOBCETHEBHOM KU3HHU).

B mnporpammy BKIIIOYEHO coOjepKaHWE, HAmNpaBlIeHHOE Ha (QOPMUPOBAHUE Y
CTYJICHTOB KOMITETCHIIN, He0OXxomumbIx nisi kadecTBeHHOTo ocBoeHuss OIIOIT CITO Ha
0a3e OCHOBHOTO OO0IIET0 0O0pa30BaHUS C MOJYYCHHEM CPEIHETrOo O0IIero oopa3oBaHUs —
IpOrpamMMsbl MOATOTOBKH crienuanucToB cpennero 3seHa (IIICC3).

PaGouass mporpamMMa MOXXET WCIOJIB30BAaThCA JIPYTHMH MPOQPECCHOHATHHBIMU
o0pa3oBaTeNbHBIMA OPTaHU3alMsAMHU, PEATU3YIONIMMH 00pa30BaTEIbHYIO MPOTPAMMY
cpennero ob6mero oopazoBanus B npeaenax ocsoenuss OIIOIT CITO na 6a3ze 0oCHOBHOTO
obmrero oopa3oBaHusl.

OBIIASI XAPAKTEPUCTUKA YUYEBHOW JUCHMUIITAHBI «XXUMUST»

XuMusi — 3TO HaykKa O BEIIECTBAaX, MX COCTABE U CTPOCHHUM, O UX CBOMCTBAX U
MpPEBpAILCHUSIX, O 3HAYCHUM XHMHUYECKHX BEIIECTB, MaTE€pUaIOB U IPOILIECCOB B
MPAKTUYECKOM JeATETbHOCTU YEJIOBEKa.

Conepxxanue 0011e00pa3oBaTeIbHON y4EOHOW MUCIUIUIMHBI « XUMUS» HAIPaBJIE€HO
Ha YCBOEHHE OOYYaIOIIMMHUCA OCHOBHBIX IOHSTHUM, 3aKOHOB W TEOpUUM XUMHUHU;, Ha



OBJIAJICHUE YMEHUSIMH HAOII0IaTh XUMUYECKHUE SBJICHUS, TMPOBOJANTh XHWMHYECKHUM
HKCIIEPUMEHT, MPOU3BOJUTH  PacyYEThl HAa OCHOBE XHMMHUYECKUX (OpMyN BEHIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIUU.

B mporecce u3zydeHuss XuMUM y OOYYaIOIIMXCS Pa3BUBAIOTCS I103HABATENIbHbBIC
WHTEPEChl M HWHTEJUICKTyaJIbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSITEIHHOM
NPUOOPETEHUS] 3HAHUN 10 XUMHU B COOTBETCTBMM C BO3HHMKAIOIIUMHU KU3HEHHBIMU
nmpoOemMaMu, BOCIUTHIBACTCS OEpEKHOE OTHOIICHHSI K MPHUPOJAE, MOHUMAHUE 3JI0POBOTO
00paza KU3HU, HEOOXOAMMOCTH MPEYIPEKACHUS SBJICHUM, HAHOCSIIUX BPE 3/I0POBBIO U
oKkpyxaromen cpeae. OHM O0CBaMBaIOT MPUEMbI TPAMOTHOT'0, 0€30MMaCHOTO UCIIOIb30BaHUS
XUMUYECKUX BEIIECTB U MAaTEPHUAIIOB, IPUMEHIEMBIX B OBITY, B CEJIBCKOM XO3SIMICTBE M Ha
MPOU3BO/ICTBE.

P caim3anusa JCAYKTUBHOI'O IMOAXO0Aa K H3YUYCHHUIO XHUMHUHU CHOCO6CTByeT Pa3BUTHIO
TaKuX JIOTHYCCKHX onepaunﬁ MBIIIIJICHUA, KaK aHalnu3 KW CHHTECS, O606H_ICHI/IC 141
KOHKpETU3alrA, CPABHCHHUC 1 aHAJIOTHA, CUCTEMATU3aluA U KJIaCCI/I(bI/IKaLII/IH " 1p.

Crenuyka U3ydeHUs] XMMUW TIPH OBIAJCHUU MPO(ECCHsIMUA U CHEIHATBHOCTSIMU
TEXHUYECKOTO MpOoduiIs OTpaKeHa B Kaxaou Teme pasnena «CopepkaHue ydeOHOU
TUCIHUIUIMHB» B pyOpuke «lIpodunbHble M mpodecCHOHATbHO-3HAYUMBIC JJIEMEHTHI
colepKaHus». ODTOT KOMIIOHEHT pealu3yeTcsl MPU WHIWBHIYyAIBPHOW CaMOCTOSTEIHHOU
pabote oOyuaromuxcs (Hamucanue pedeparoB, IMOJATOTOBKA COOOIICHUM, 3aliuTa
NPOEKTOB), B TIpoIlecce Y4eOHOH MACSITENbHOCTH IO PYKOBOJICTBOM TIPEIoaaBaTems
(BBITIOJTHEHUE XUMHUYECKOTO JKCIEPUMEHTa — Ja0OpPaTOPHBIX OIBITOB W MPAKTHYECKUX
paboT, pernieHne MPakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a1a4 U T.1.).

B mpomecce wu3yueHHMs XUMHHM =~ TEOPETHYECKUE  CBEIEHUS  JIOTIOJHSIOTCS
JIEMOHCTpausIMA  (BUPTyallbHO),  JTAOOPAaTOPHBIMH  OMBITAMH  (BUPTYaJbHO) |
MPAKTUYECKUMH  3aHSATHUSMU.  3HAYUTEIBHOE  MECTO  OTBOJMUTCS  XUMHUYECKOMY
skcriepuMeHTy. OH  OTKpbIBa€T BO3MOXKHOCTh  (OPMHPOBATH Y  OOYYArOIIMXCS
CHEeIMAlIbHbIC TIPEIMETHBIE yMEHHs: padoTaTh C BEIIECTBAMH, BBIMOJIHATH MPOCTHIE
XUMUYECKHAE OIBIThI, YIUT O€30MacCHOMY M JKOJOTHYECKH TPaAaMOTHOMY OOPAIEHUIO C
BEIIIECTBAMH, MaTepHallaMd W TpolleccaMd B OBITY M Ha MPOM3BOACTBE (BHPTyalbHas
naboparopusi).

Jis  opraHu3zanmuu  BHEAYJUTOPHOW  CaMOCTOATEIBHOW paboThl  CTYACHTOB,
oBnaneBatonux crnenuanbHOCTIME CIIO Texnmveckoro mpodmis mpodeccHoHaATBHOTO
00pa3oBaHMs MPEICTaBIIEH NIEPeUeHb pedepaToB (JIOKIAIO0B), MHIUBUIYATBHBIX TIPOEKTOB.

B npomecce wu3ydeHuns XuMUM  BaXHO (OPMHPOBATH  HH(POPMAIIMOHHYIO
KOMIIETEHTHOCTh oOyuaromuxcs. Iloaromy npu opraHuzanuu caMOCTOSITENIbHOM pabOThI
aKIEHTUPYETCs] BHUMaHUE OOYYalOIIMXCS HA MOUCKE HH(POpPMAIMK B CpPEACTBaX Macc-
meaua, HWuTepHere, B y4eOHOM M CHEIUAIBHON JMTEpAaType C COOTBETCTBYIOLIUM
0o OpMIIEHHEM U NPEACTABIECHUEM PE3YJIbTATOB.

Nzydenne oO6mieoOpazoBaTenbHON y4eOHOM MHUCHUIUIMHBI «XHUMHsS» 3aBEPILACTCS
NOJIBEJEHUEM MTOrOB B (opmMe »53K3aMeHa B paMKax IPOMEKYTOYHOM aTTeCTaluu
ctyneHtoB B mporecce ocBoeHuss OIIOII CIIO ¢ momydeHueM cpeaHero oOIIEro
oOpasoBaHws.



MECTO YUYEBHOM JJUCHUILJINHBI B YYEFHOM ILJIAHE

VYyeOHas MUCHUIUIMHA «XUMHUS» SBISIETCS YYEOHBIM MPEIMETOM IO BBIOOpY U3
o0s13aTenibHOM MpenMeTHo oOnactu «EctecTtBeHHble Hayku» DI'OC cpemgnero oo61iero
00pa3oBaHusl.

VYyeOHass nucuuIUIMHA «XHMHS» H3y4aeTcs B 001meo0pa3oBaTEIbHOM LIUKIIE
yuebHoro OIIOII CIIO Ha 6a3e 0CHOBHOTO 00111er0 00pa30BaHus C MOTYYEHHUEM CPETHErO
obmrero oopa3oBaHusl.

B yuebnpix mmanax IITICC3 mecto y4eOHOM IUCHMIUIMHBI «XHMHS» B COCTaBe
001eo0pa3oBaTebHBIX ~ YU4€OHBIX  JUCHMIUIMH TI0  BBIOOPY, (OPMUPYEMBIX U3
oOsi3atenpHBIX mnpeaMeTHbIX obmacter DI'OC cpegnero oOmero obOpas3oBaHus,
cneruanbHOCcTel CIIO Texamdeckoro npoduis npodeccuoHamTsHOTO 00pa30BaHMUs.

PE3YJIbTATHI OCBOEHUSA YUYEBHOM JUCIUIIJIMHBI

OcBoenne coaepkanusi y4eOHOW  JUCHUIUIMHBI — «XUMHS», 00€CTeunBacT
JOCTUKEHHE CTYIEHTAMU CIICAYIONIUX Pe3y1bmanos:

JUYHOCMHbBIX.

*  YyBCTBO TOPAOCTH M YBAXKEHUS K HCTOPUU U JOCTHKEHUSAM OTECUYECTBEHHOMN
XUMHYECKONM HAyKH; XWUMHYECKH TIpaMOTHOE TMOBEACHHE B MPOPECCHOHATBHON
NESATEIbHOCTH U B OBITY HpU OOpalieHud ¢ XMMUYECKMMHU BEIIECTBAMHU, MaTepualaMu U
IPOLIECCAMH;

*  TOTOBHOCTHb K MPOJOJDKEHUIO 00pa3oBaHUS M MOBBIINICHUSA KBaIM(UKAINK B
n30paHHON MpodecCHOHANBHOM  JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJH
XUMUYECKUX KOMIIETCHIIMN B 3TOM;

*  yYMEHHUE HCHOJIb30BaTh JIOCTUKEHHS COBPEMEHHOW XHUMHUYECKOM HAyKU U

XUMHUYECKUX TEXHOJIOTHH /1JIsl TOBBIIIEHUS] COOCTBEHHOTO
UHTEJVIEKTYaJbHOTO  pa3BUTUS B BBIOpaHHOM  MPOQECCHOHAIIBHOM  JI€ATENbHOCTH;
Memanpeomemuplx:

*  UCIHOJb30BaHUE PA3IUYHBIX BUIOB MO3HABATEIBHON NEATEILHOCTH U OCHOBHBIX
WHTEJUICKTYalIbHBIX Omeparuil (IoCTaHOBKa 3a/1ayu, (OpPMYIUPOBAHHUE TUIIOTE3, aHATU3 H
CUHTE3, CpaBHEHHE, 000O0IECHUE, CUCTEeMAaTH3allNs, BBISBICHUE MPUYUHHO-CIICCTBEHHBIX
CBS3€H, NMOMCK aHaJoroB, (OPMYJIHUPOBAHWE BBIBOJOB) J/JII PEUICHUS IOCTaBICHHOU
3alayd, TPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HAONIOACHWE, HAYYHBIN
HKCIIEPUMEHT) ISl U3YyUEHUs PA3IUYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOLECCOB, C
KOTOPBIMU BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MpodeccuoHaabHoM cdepe;

*  WUCHOJb30BAaHUE PA3JIMYHBIX HCTOYHUKOB [JISl TOJYYEHUS XUMHUYECKOUN
uH(pOpMaIU, YMEHHUE OLIEHUTh €€ IOCTOBEPHOCTD JIJIsl JOCTUKEHHUS XOPOIINX PE3YIbTaTOB
B IpodeccuoHaNbHOM cdepe;

npeomemmuulx:

*  cOpMHUPOBAHHOCTH MPEACTABICHUN O MECTE XMMHHU B COBPEMEHHOW HAYYHOU
KapTUHE MUPA; TOHUMAHUE POJIM XUMUHU B (DOPMUPOBAHUH KPYro3opa U (yHKIIMOHAIHLHOU
TPaMOTHOCTH YEJIOBEKA ISl PEIICHHS TPAKTUUYECKUX 3a/1aY;



. BJIQJICHUE OCHOBOIOJIATAIOIIMMU XUMHUYECKUMHU TOHSTUSIMHU, TEOPHUIMH,
3aKOHAMU U 3aKOHOMEPHOCTAMU; YBEPEHHOE MOJIb30BAHUE XUMUUYECKON TEPMUHOJIOTUEN U
CHUMBOJIMKO;

*  BIAJCHHE OCHOBHBIMH METOJAaMM HAYYHOI'O IIO3HAHWsS, HCIIOJIb3YyEMBbIMU B
XUMHUH: HaOJI0ICHUE, OIIMCaHHUE, U3MEpPEHHUE, JKCIIEPUMEHT; yMeHue
00pabaThIBaTh,00bSICHIATh PE3yNbTaThl MPOBEACHHBIX OINBITOB U J€NaTh BBIBOJBI;
TOTOBHOCTh U CIIOCOOHOCTH NMPUMEHSTh METO/bl MO3HAHUS MPU PELICHUH NPAKTHYECKUX
3ajady;

*  c(hOopMHPOBAHHOCTH yYMEHHs JaBaThb KOJIWYECTBEHHBIC OIICHKHM U IMPOBOIUTH
pacuéThl MO XUMUYECKUM (POpMyJIaM U YPaBHEHHSIM;

*  BJAJICHUE MPABHJIAMU TEXHUKH 0€30MaCHOCTHU MPHU UCTIOIb30BAHUU XUMUYECKUX
BELIECTB;

*  ¢c(hOopMHUPOBAHHOCTh COOCTBEHHOW MO3UIMHU [0 OTHOLIEHUID K XHMHUYECKOU
uHbOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.



COJIEP)KAHUE YYEBHOM JUCHUILIAHBI
Texunuyeckuii npo¢guiab npogeccuoHAIBLHOr0 00pa3oBaHus

1 ypok Benenue

Hayunble MeTObI TO3HAHUS BEIIECTB U XUMHUYECKUX SIBIEHUM. Ponb 3kcriepumenTa
Y TEOPUU B XUMUHU. MOJEIMPOBAHHE XUMUYECKHUX IIPOLIECCOB.
3nauenue xumuu npu ocBoernu npodeccuii CI10 u cneunansrocteit CIIO TexHrueckoro
npoduist mpodecCnoHaATBHOTO 00pa30BaHUS.

1. 001 asa U HeopraHu4YecKass XuMHUs
1.1. OcHoBHbIE IOHATHS U 3AKOHbI XUMHUH

OcHogeHble ROHAMUA XUMUU.

2 ypox BemectBo. AtoMm. Mounekyna. XUMHUYECKUH 3JIEMEHT. AJLTOTPONUS.
[IpocTeie

Y CJI0’KHBIE BEIIECTBA.

3 ypox KauecTBEHHBII 1 KOJIMYECTBEHHbBIN COCTAB BEIIECTB.

4 ypox Xumuueckue 3HaKku U Gopmyiibl. OTHOCUTEIBHBIE aTOMHASI U MOJIEKYJISIpHAs]
Macchl. KonmuecTBo BeliecTsa.

OcHnogHble 3aKOHbL XUMUU.

S ypok CrexuomMerpus. 3aKOH COXPAaHEHHSI MacChl BEIIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpbl. 3aKOH ABOTaJIpO U CJIEICTBUS UX HETO.

6 ypok PacuerHble 3a1aun Ha HaXO0XJI€HUE OTHOCUTEIHLHON MOJIEKYJISIPHON MaccChl,
OIPEAECICHUE MACCOBOM JOJIU XUMHUYECKHUX JJIEMEHTOB B CII0KHOM BELIECTBE.

Jemoncmpayuu. Mojenu aToMOB XUMHUYECKUX BJEMEHTOB. Moaenu MOJeKys
IPOCTBIX U CIOXHBIX BellecTB (11apo-crepxHeBble U Crroapra-bpurneda). Komnekuuns
MPOCTBIX M CJOXHBIX BemecTB. Hekoropeie BemecTtBa koaumyectBOM 1 mMonb. Mogenb
MOJISIPHOTO 00bema Tra3oB. AsuioTponust ¢ocdopa, kuciopona, onosa. Ilpogunvnsie u
npogpeccuonanvHo-3nauuMble r1emMeHmsl cooepicanusn. AJTOTPONHbIE MOIUPUKALNN
yriepoza (anmas, rpadur), Kuciaopoaa (KHCIOpoJ, 030H), 0J0Ba (cepoe U Oenoe 0J0BO).
[ToHsITHE O XUMHUYECKON TEXHOJOTUN, OMOTEXHOJIOTHH U HAHOTEXHOJIOTUH.

1.2. Ilepuoanyeckuii 3aKOH M MEPUOAUYECKAS CHCTEMA XUMHUYECKUX
sjiemenToB /I.U. MeHaesieeBa u cTpoeHHe aTOMA

Ilepuoouueckuit 3axon /[.H. Menoeneesa.

7 ypok Otkpsitue .M. MeHneneeBbIM NEPpUOIUUECKOTO 3aKoHa. [lepuoanueckuii
3akoH B popmynupoBke /.M. Menaeneena.

8 ypok Ilepuoanueckass TabauIa XWMHUYECKHX DJJIEMEHTOB — TIpauuecKoe
OTOOpaXEHHE MEPUOIUYECKOro 3aKoHa. CTpyKTypa MEepHOANYECKON TaOIMIbI: NEPUOBI
(Mastbie 1 OOMbINHE), TPYIIBI (TJIABHAS ¥ TOOOYHAS).

Cmpoenue amoma u nepuoouueckuii 3axon /I.U. Menoeneesa.

9 ypok AToM — cioxkHas yactuia. SAapo (MpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAS
o0osouka. M3oTomsbl.



10 ypox CtpoeHune 3JIEeKTPOHHBIX O00O0JIOYEK aTOMOB JJIEMEHTOB MAJIbIX IEPUOIOB.
OCcoOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JIOUYEK aTOMOB 3JIEMEHTOB OOJBIIKUX MEPUOIOB
(mepexOaHbIX DJIEMEHTOB).

11 ypox Ilonstue 06 opobutansix. s-, p- u dOpobutanu. IaeKTpoHHbIE KOHGUTYpAITUU
aTOMOB XUMUYECKUX 3JIEMEHTOB.

12 ypox CoBpemeHHas (OpPMYIUPOBKA TEPUOJUYECKOTO 3aKOHA. 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA M TEPUOJUYECKON CHUCTEMbl XUMHUYECKUX diemeHToB JI.M.
Menpeneesa aiisi pa3BUTUSL HAYKH U TOHUMAHUS XMMHYECKON KapTHHBI MUPA.

Jlemoncmpayuu. Paznmuunbie GOpPMBI  MEPUOAMYECKOM CHCTEMBI XHMHYECKHX
anementoB .M. MenneneeBa. JluHamuueckue TaONMIBI I MOJCIMPOBAHUS
NEPUOINYECKON CUCTEMBI. DIIEKTPHU3ALUs TEN U UX B3aUMOJIEHCTBHE.

Jlabopamopnvie onvimpr. MojenupoBaHie NOCTPOEHUS MEPUOIUYECKON TaOJIMLIbI
XUMHUYECKUX 3JeMEHTOB. IIpogunvnvie u npogheccuonanvno-3nauumole 31emMeHmbl
cooepycanua. PanmoakTuBHOCTh. lcmosib30BaHME  pagMOAKTUMBHBIX  HM30TONOB B
TEXHUYECKUX LENsIX. PEHTTeHOBCKOE H3IIy4eHHE M €r0 HCIIOJIIB30BAHUE B TEXHUKE H
MEJULHE.

MopenupoBaHnue Kak METO IPOTHO3UPOBAHNUS CUTYallMl HA IPOU3BOJICTBE.
1.3. CTpoeHnne BenecTBa

Honnasa xumuueckasn céasb.

13 ypoxk Katnonsl, ux o6pa3oBaHue U3 aTOMOB B pe3yJbTaTe MPOLECCa OKUCICHMUS.
AHUOHBI, UX 00pa30BaHME U3 aTOMOB B pe3yjbTaTe Ipolecca BOCcCTaHOBIEHUS. MoHHas
CBSI3b KAK CBSA3b MEXKAY KATHOHAMM W aHUOHAMHM 3a CYET DJJIEKTPOCTATUYECKOTO
nputsbkeHus. Knaccuukanuss HMOHOB: IO COCTaBy, MO 3HAKy 3apsjia, M0 HAJTIUYUIO
ruapaTHoN 0007104yKku. MoHHBIE KpucTandeckue pemeTku. CBONCTBA BEUIECTB C HOHHBIM
TUTIOM KPUCTAJUIMYECKON PELIETKH.

Koeanenmmnan xumuueckan c6a3o.

14 ypoxk MexanusM 00pa3oBaHHS KOBAJICHTHOW CBs3M (OOMEHHBIH M JOHOPHO-
aKLENITOPHBIN). DIEKTPOOTPULATENBHOCTh. KOBaJICHTHBIE NOJIApHAs U HENOJISIPHASL CBS3H.
KpatHOCTh KOBaj€HTHOM CBSA3U. MOJEKYISPHBIE U ATOMHBIE KPUCTAJUIMYECKUE PELIETKH.
CBoliCcTBa BEIIECTB C MOJIEKYJSIPHBIMUA U @TOMHBIMHA KPUCTAIUIMYECKUMU PEIIETKaMHU.

Memannuueckasn cea3o.

15 ypoxk Meramueckas KpUucTajuIMuecKasi pelieTka 1 MeTalInyecKasi XUMU4YecKas
cBs13b. DU3NYECKUE CBOMCTBA METAJUIOB.

Azpezamnvle cocmoanus éeuiecme u 6000pOOHAA CEA3b.

16 ypox TBeproe, )xuaKoe 1 ra3000pa3Hoe cocTosiHUS BemlecTB. [lepexos BemecTa
13 OJTHOTO arperaTHoOro COCTOsiHUA B ipyroe. BonoponHas cBs3b.

Yucmuole seujecmea u cmecu.

17 ypok Ilonsitue o cmecu BenlecTB. I'oMOreHHbIe U reTeporeHnsle cmecu. Coctas
cMmeceil: 00beMHas 1 MaccoBast 10JIM KOMIIOHEHTOB CMECH, MacCOBast 10Jis1 IPUMECEH.

Jucnepcuvie cucmemol.



18 ypoxk Ilonsatue o nucnepcHoi cucreme. JlucmepcHas (aza U AMCTIEPCUOHHAsS
cpena.

19 ypok Knaccudukanus aucnepcHsix cucteM. [IoHATHE 0 KOJIOMAHBIX CUCTEMAX.

Jemoncmpayuu. Monenb KpUCTAJUIMYECKON pemieTku xjopuaa Hatpus. OOpasiisl
MUHEPAJIOB C HMOHHOM KPUCTAJUIMYECKOM pEIIETKOM: KajipluTa, raaura. Moaenu
KPUCTAJUTMUECKUX PEIIETOK «CyXOTO Jibla» (WM MOMAa), anMasa, rpadura (WM KBapIa).
[Tpubops! Ha xkuaAKUX KpucTtaiax. O0pas3ipl pa3TuyYHbIX AUCIIEPCHBIX CUCTEM: AMYIIbCHM,
cycneH3uH, asposoiieit, reneit u 3onei. Koarymsiusa. Cunepesuc. 3ddext Tungans.

20 ypox Jlabopamopusie onvimepl. [IpurotroBieHue CycreH3Un KapOoHaTa KaabIus
B Boje. [lomyueHune »smynbcHMM MOTOpHOro Macia. (O3HAaKOMJIEHME CO CBOMCTBAMHM
OUCIiepcHbIX cucteM. Ilpogunwvnvie u npogeccuonanvho-3nauumosie 31emMeHmMbl
cooepircanusn. 11onApHOCTh CBA3M M MOJSIPHOCTh MojeKkyinbl. KonnpeHcanus. TexkydecTs.
Bosronka. Kpucrammuzamus. CyOonumarus U AecyOnumarus. AHOMaIUH
dbu3nueckux CBOMCTB BoAbl. JKujakue KpucTaibl. MuHepalibl U TOpPHBIE TOPOJAbI Kak
OPUPOAHBIE CMECU. OMYJbCHUM M CYCHEH3MHM. 3074 (B TOM YMCIIE a’pO30JHM) U TENH.
Koarymsauus. Cunepesuc.

1.4. Boaa. PacTBopbl. DileKTpoIuTHYECKAS TUCCOIIHAIIASA

21 ypok Booa. Pacmeopuwt. Pacmeopenue. Bona kak pactBopuresib. PacTBopuMocThb
BelllecTB. HachIEHHbIE, HEHACHILIEHHBIE, IEPECHIIIEHHBIE pPACTBOPBL. 3aBHUCUMOCTH
PacTBOPUMOCTHU ra30B, KUAKOCTEH U TBEPJIbIX BEIIECTB OT PA3IMUHBIX (PAKTOPOB.
MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA.

Inekmponumuueckan OucCCoOyuauusl.

22 ypoK ODJEKTPOJUTHI M HEIJIEKTPOJUTHI. DJIEKTPOJUTHYECKAs TUCCOLIHAIIMS.
MexaHu3Mbl AJIEKTPOIUTHUYECKON IHUCCONMALUU Ui BEIIECTB C Pa3JuYHbIMH THUIIAMH
XUMUYECKOM CBs3u. ['mapatupoBaHHble M HErWApaTUpoBaHHbIE HOHBIL. (CTeneHb
ANIEKTPOIUTUUECKON Arccoruanii. CHUIbHBIE U CI1a0bIe SIEKTPOIUTHI.

23 ypok OCHOBHbBIE TMOJOXEHUS TEOPUM AJIEKTPOIUTHUYECKON JTUCCOIMAINY.
KHCII0TBI, OCHOBaHUS U COJIM KAK 3JIEKTPOJIUTHI.

24 ypok Pemenue 3a1a4 Ha MacCOBYIO JIOJIFO pACTBOPEHHOTO BELIECTBA.

25 ypok KecTKoCTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Jemoncmpayuu. PactBopuMOoCTh BemiecTB B Bojae. CoOupaHue ra3oB METOAOM
BBITECHEHUSI BOJbI. PacTBOpeHHE B BOJE CEpHON KHUCIOTHI U cojeil aMmMoHUs. OOpasifsl
KpUCTAUIOTUAPATOB.  M3rOTOBIIEHHE THUIICOBOM TNOBA3KH. McnblTaHWME  pPacTBOPOB
AJIEKTPOJIUTOB M HEIJIEKTPOJUTOB HA MNPEAMET AMCCOUMALMHU. 3aBUCUMOCTH CTEHEHH
AIEKTPOJIUTUYECKON JMCCOLMALMU YKCYCHOM KHCIOTBI OT pa30aBlieHUsi pacTBOpA.
JIBr>KeHME OKpAaIIeHHBIX HOHOB B DJIEKTPUYECKOM noJie. I Ipurorosienue xecTkou BOJBI U
ycTpaHeHue ee JKecTKOCTH. MouuTel. OO0pa3ipl MHUHEPATbHBIX BOJA — Pa3IUYHOTO
Ha3HAYCHUS.

Ilpakmuueckoe 3anamue. IlpuroroBineHrne pacTBOpa 3aJaHHOW KOHLICHTPALIMH.
Ilpogpunovnvie u npogeccuonanvno-3nauumple 3iemenmul cooeprcanus. PactBopeHue
KaKk  (U3MKO-XUMUYECKUH  mpouecc. TerioBble 3PQEeKTl NpH  PacTBOPEHUHU.
Kpucrammoruaparsl. PemeHnne 3agad Ha MacCOBYHO JIOJI0 PAaCTBOPEHHOTO BEIIECTBA.



[IpumeHneHnre BOABI B TEXHUYECKUX IENsAX. JKeCTKOCTh BOABI M CIIOCOOBI €€ yCTPaHCHHUS.
MunepanbHble BOJBI.
1.5. Knaccudukanusi HeOpraHm4ecKnx coeIMHEHU M UX CBOMCTBA

Kucnomut u ux ceoiicmaa.

26 ypoxk  KucioTel Kak OJIEKTPOJIUTHI, WX KIACCH(PUKANMS IO Pa3THIHBIM
NpU3HaKaM. XHMHYECKHE CBOMCTBAa KHCIOT B CBET€ TEOPUU BJIEKTPOIUTHUYECKON
JTUCCOLAALIMH.

27 ypok OcoOEHHOCTH B3aMMOJICHCTBUSI KOHIICHTPUPOBAHHON CEpHOM M a30THOM
KHUCIIOT ¢ MeTaJsIaMu. OCHOBHBIE CTIOCOOBI TTOJTYYEHUS KUCIIOTHI.

Ocnoeanus u ux ceoiicmea.

28 ypok OcHoOBaHUS KaK DJIEKTPOJIMTHI, UX KiIacCU(UKAIUSA IO Pa3TUUYHBIM
npru3HakaM. XUMHYECKHE CBOMCTBA OCHOBAHUW B CBETE€ TEOPUHM DIICKTPOIUTUYECKOU
JIACCOLUALINH.

29 ypok PasnoxkeHre HEpaCTBOPUMBIX B BOjAe OCHOBaHWI. OCHOBHBIE CIIOCOOBI
MOJy4YE€HUsS] OCHOBAHUM.

Conu u ux ceoiicmaa.

30 ypok Conu kak 35eKTposuThl. CoJid CpeIHUE, KUCIIbIE 1 OCHOBHBIE. XUMUYECKU
CBOMCTBA COJICH B CBETE TEOPUH IICKTPOIUTHUYECKON nuccormanuu. CrnocoObl MOTydeHHs
coJei.

31 ypoxk I'maponus conei.

32 ypox JlaGopaTopnasi paboTa «Onipeneienne cpeabl pacTBopa»

33 ypoxk Okxcuowvt u ux ceoiicmea. Coneodpa3yroliye 1 Hecoaeo0pa3yroIme OKCUIbI.
OcHoBHBIE, aM(pOTEpHBIE W KHCJIOTHBIE OKCHABL. 3aBUCHMOCTh XapakTepa OKCHAA OT
CTENEHU OKHUCJIEHUS 00pa3ylollero ero MeTtamia. XUMHUYECKHE CBOMCTBAa OKCHJOB.
[lonyueHne OKCHUIOB.

Hemoncmpayuu. B3auMoiencTBre a30THOM U KOHIEHTPUPOBAHHOU CEPHOU KHUCIIOT
¢ metasamu. ['openue docdopa U pacTBOpeHHE MPOAYyKTa TopeHus B Boje. [lomyuenue u
cBoicTBa amdoTepHOro ruapokcuaa. HeoOpaTumelii THIpOIKM3 KapOuAa KalblLHUs.
OOpaTtuMbli THAPOJIU3 COJIEH PA3TUYHOIO THUIIA.

Jlabopamopnsie onvimel. VicnblTaHME PACTBOPOB  KHUCIOT HMHAMKATOPaMHU.
BzaumMopeiicTBre METAILIOB C KUCIOTaMU. B3anMonencTBue KUCIOT ¢ OKCUJAMU METAJLIIOB.
BzaumopeiicTBre KHCIOT C OCHOBaHUSIMU. B3anMoAeiCTBIUE KUCIIOT C COJISIMM.

HcnbiTanue pacTBOPOB IMIEJNOYENM HHAUKATOPAMHU. B3anMOIEHCTBUE IIEIOYEN C
cossiMu. PaznoskeHne HepacCTBOPUMBIX OCHOBaHUM.

BzaunmoperictBue coner ¢ metaiuiamu. B3ammopencTBue conerd Ipyr ¢ APYrom.
['uaponus coneit paznuuHoro Ttuna. Ilpogunvnsvie u npogheccuonanvno-3nauumole
anemenmol cooeprycanun. llpaBuna pazbaBieHuss cepHOM KHUCIOTHL. lcnosib3oBaHue
CEpHON KHUCIOTHI B MPOMBINUIEHHOCTH. Enkue 1ienoyu, HX HUCHOJIb30BaHUE B
MPOMBILICHHOCTH. ['aleHass W HeramieHass U3BECTb, UX NPHUMEHEHUE B CTPOUTEIBCTBE.
['uric u anebacTp, TUNICOBaHUE.

[Tonsarue o pH pactBopa. KucnoTtHas, menodnas, HEUTpanbHas Cpelbl paCTBOPOB.



34 ypox KourpoJuanHast padora 3a 1-e mojayroame

1.6. Xumnueckue peakuuu

35 ypox  Knaccuguxkauyua xumuueckux peaxuyuii. Peakuuu COeIUHEHUS,
pasznokeHus, 3amenieHus, ooOmeHa. Karamutumdeckue peakiuu. OOpatumbie H
HeoOpaTuMble peakiMu. ['OMOreHHble U TEeTePOreHHbIC pPeaKUuu. DK30TEPMHUUYECKUE U
HAOTEPMUYECKUE PEAKITUH.

TemnoBoii 3¢ pexT xumudecknx peakuil. TepMoXxuMuuecKue ypaBHEHUS.

OKucnumenvHo-60ccmanosumesibHovle peaKyuu.

36 ypoxk Crenenb okucieHus. OKucIuTeIb U BOCCTaHOBIIeHHE. BoccTaHOBUTEND U
OKHUCJICHHE.

37 ypok Meton 5SnmeKTpOHHOTO OamaHca JJiS COCTaBIICHHUS ypPaBHCHHMA
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN.

38 ypoxk Ckopocmb xumuueckux peakxyuii. [IoOHSITHE O CKOPOCTH XMUMHUYECKHX
peakuuii. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKUX PEAKIUN OT pa3IuyHbIX (HaKTOPOB:
OPUPOABI PEATUPYIOIMIUX BEIIECTB, WX KOHIEHTPAIMH, TEMIEPATyphl, MOBEPXHOCTH
COMPUKOCHOBEHUS M UCTIOJIB30BAHMS KaTaIU3aTOPOB.

39 ypoxk Oépamumocms xumuueckux peaxyuint. OOpaTuMble U HEOOpATUMBIE
peakiuu. XUMHIECKOE PAaBHOBECHE U CITIOCOOBI €T0 CMEIICHHS.

Jlemoncmpayuu. llpuMepsl HEOOPATHMBIX pEAKIMH, HIYIMIUX C OOpa30BaHHUEM
0ocaJiKka, rasa WiM BOJbl. 3aBUCUMOCTb CKOPOCTH PEAKLMHU OT MHPHUPOJbI PEarnupyrolInX
BEIECTB. B3ammojelicTBHEe pPAacTBOPOB CEPHOM KHUCIOTHI C PacTBOpPAMH THOCYJIh(hara
HaTpUs Pa3IMYHON KOHIEHTPALUU U TeMIIepaTypbl. MoJieiap KUMISIIEro CJIos. 3aBUCUMOCTh
CKOpPOCTM XMMHYECKON peaKkUuuy OT MPUCYTCTBUS KaTaIM3aTOpa Ha MPUMEPE Pa3I0KEHUE
MEPpOKCUJa BOAOpOAAa C TNOMOLIBKD JMOKCHMAA MapraHia MW Karaidassl. Mojenb
anekTponu3epa. Mozenb 3JEKTPOJIM3HOM BaHHBI A MOJYy4YEHUs altfOMUHUS. Mojenb
KOJIOHHBI CHHTE3a aMMHAKa.

Jlabopamopnvie onvimal. Peakuys 3aMEICHUS] MEIH KEJIE30M B PACTBOPE MEJHOIO
kynopoca. Peakuuu, unymue ¢ oOpa3oBaHUEM OCaJKa, ra3a WM BOJIbL. 3aBUCHUMOCTD
CKOPOCTH B3aUMOJICHCTBUS COJSTHON KUCIOTHI ¢ METAJUIAMU OT UX MPUPOJIbl. 3aBUCUMOCTh
CKOPOCTH B3aUMO/ICHCTBUS IMHKA C COJISTHOM KHUCIIOTOM OT €€ KOHIEHTPAllUh. 3aBUCUMOCTh
CKOpocTH B3auMojencTBUs okcuga meau (II) ¢ cepHOM KUCIOTOM OT TeMmepaTyphbl.
Ilpogunvuvie u npogeccuonanvno-znauumole rnemenmst cooeprycanus. Ilonstue 06
ANEKTPONIN3E. OJNEKTPOIU3 PACILUIABOB. JIEKTPOJIU3 PACTBOPOB. IJIEKTPOIUTHYECKOE
nojgydyeHue amomuHus. [IpakTudeckoe NpUMEHEHHE SJIEKTpoiu3a. ['anbBaHOIIACTHKA.
["anbBanocTterus. PadhuHrpoBaHre IBETHBIX METAILIOB.

Karanus. ['omorenssie u rereporeHssle Katanu3aTopsl. [IpomMoTopsl.

Karanutuueckue siapl. UTHTHOUTOPBI.
[Ipon3BOCTBO aMMHaKa: ChIpb€, anmnaparypa, Hay4yHble€ PUHIIUTIIBI.
1.7. MeTaajbl H HEMETALJIBI

Memannwi.



40 ypox OcoOeHHOCTH CTPOCHHS aTOMOB W KpuctauioB. dusmdeckue CBOWCTBa
METaJIOB.

41 ypox Knaccuduxaius MeTauioB M0 pa3IMYHbIM IPU3HAKAM.

42 ypok XuUMHYECKHE CBOKMCTBA METAJIIOB.

43 ypok DnEKTpOXHMHUYECKHUH psAJl HAIPSHKEHUI METaIUIOB. MeTaoTepMus.

44 ypox Koppo3sus MeTanaoB, CiocoObl 3aIUThI

45 ypok OOmue crnocoObl TOJNy4eHHs MeTaioB. [loHsTHE O MeTaTypruu.
[TupomeTaimyprusi, THIAPOMETALTYPruss W 3yekTpoMetamutyprus. CruiaBel 4YEpHBIE H
LIBETHBIE.

46 ypox Hememannvi. OCOOCHHOCTH CTpOEHHUS aTOMOB. Hemeramipl — mpocThie
BEIECTBA. 3aBUCUMOCTh CBOMCTB raJIOT€HOB OT UX TOJIOKEHHSI B IEPUOIUUECKON CUCTEME.
OKHCIIUTENBHBIE U BOCCTAaHOBUTEIBHBIE CBOMCTBA HEMETAIUIOB B 3aBUCUMOCTH OT MX
MOJIOKEHUS B PSAAY AJIEKTPOOTPHUIATEIbHOCTH.

Jemoncmpayuu. Konnexuus MetamnoB. BzauMoaelcTBre METAIUIOB C HEMETAIaMU
(>kene3a, IIMHKA M aJIIOMUHHUS C CEPOM, aIIOMUHUS C MOJIOM, CYpbMbI C XJIOPOM, FOpEHUE
xenes3a B xyope). ['openue metamioB. ATIOMUHOTEPMHUSL.

Komnekius nHemeramios. ['openne Hemetamios (cepsl, pocdopa, yris). BertecHenue
MEHee aKTHUBHBIX TaJIOT€HOB U3 PaCTBOPOB UX COJIeH 00Jiee aKTUBHBIMU T'aJIOT€HAMH.

Mopenb NpOMBIIUIEHHON YCTaHOBKU JJIsi MPOU3BOJCTBA CEPHOM KHUCIOTHI. Mojenb
neuyn Ay o0XHura u3BecTHsKA. KoJeKnuu mpoayKuui CHIMKATHOW MPOMBIIIJICHHOCTH
(crexna, papdopa, pasHca, IeMeHTa pa3IMIHBIX MAPOK U JP.)

Jlabopamopnvie onvimpl. 3aKanka U OTIYCK cTaiu. O3HAKOMJIEHUE CO CTPYKTypaMu
ceporo u Oesnoro yyryHa. Pacno3naBanue py/ sxenesa.

Ilpakmuueckue 3anamus:
[Tonyuyenue, cobupanue 1 pacro3HaBaHUE ra3oB.
Pelenne skcriepruMeHTaNbHBIX 3a/1a4.

Ilpogpunvnvie u npogpeccuonanvno-3nauumoie nemenmaol cooeprycanus. Kopposus
METaJUIOB: XHMHYECKash W JJIEKTPOXUMHUYECKAs. 3aBHUCHUMOCTb CKOPOCTH KOPPO3UH OT
ycloBUil OKpyxatomieit cpensl. Kinaccupukanus KOppo3UM METAIIOB O Pa3IUYHBIM
npusHakaM. CrocoObl 3alTUTHl METAIIJIOB OT KOPPO3HH.

[Ipon3BOACTBO Yyr'yHA U CTAJIH.

[Tomyuenne HeMeTalIOB (PAKIMOHHOM TMEPEroHKOM IKUAKOTO BO3AyXa H
AIIEKTPOJIU30M PACTBOPOB MJIM PACILJIABOB AJIEKTPOJIUTOB.
CunukatHasi IpOMBIIIIEHHOCTH. [I[pOM3BOCTBO CEPHON KUCIOTHI.
47,48 ypok - KOHTpoJIbHas padora no 1-omy pasaeny



2. Opranu4eckasi XuMus

2.1. OcHOBHBIE OHATHS OPTAHUYECKOH XUMHY U TEOPHUSI CTPOEHUS
OPraHUYeCKMX COeUMHEeHUH

49 ypox Ilpeomem opzanuueckoit xumuu. IlpuponnHbie, HCKYCCTBEHHBIE U
CUHTETHYECKHE oOpraHuyeckue BemiectBa. CpaBHEHHME OPraHUYECKUX BEIIECTB C
HEOPTaHUYECKUMHU.

50 ypoxk BanenTHOCTb. XMMHUYECKOE CTPOCHHUE KAaK MOPSJOK COSAUHEHUSI aTOMOB B
MOJIEKYJIbI 10 BaJIEGHTHOCTH.

51 ypoxk Teopusa cmpoenus opeanuueckux coeounenuii A.M. Bymaeposa.
OCHOBHbBIE TMOJIOKEHUSI TEOPUM XHUMHYECKOro CTpoeHus. WM3omepuss U U30MEpBHL.
Xumuaeckue GopMyIbl 1 MOIEITA MOJIEKYJT B OPTaHUYECKON XHUMUH.

52 ypok Knaccugukayus opzanuueckux eeuwjecme. Knaccudukamus BEIIECTB IO
CTPOCHHUIO YTJIEPOJHOTO CKeJleTa M Halu4uio (PYHKIIMOHANBHBIX Tpynn. ['omonoru u
romosiorusi. Hauana nomenknatypst [IUPAC.

Knaccugurkayus peaxyuii 6 opzanuueckoit xumuu.

53 ypok Peakuum npucoeauHeHUs  (TUAPUPOBAHUS,  TATOTC€HUPOBAHUS,
TUAPOTANIOTEHUPOBaHuUs, TujapaTtanuu). Peakuuu  oTmiersieHus  (AerWapUpOBaHUS,
JErUIpOTrajJOTeHUPOBAHUS, AETUIpaTAIIIN).

54 ypoxk Peakiuu 3amenienus. Peakuuu uzomepusaiuu.

Jlemoncmpayuu. Monenn MOJEKyJd TOMOJOTOB M H30MEPOB OPTraHMYECKHUX
coenuaeHnii. KauectBeHHOE OOHapyXeHHUE YIyiepoja, BOJAOpOAa M XJopa B MOJIEKyJax
OpPTraHUYECKUX COCTMHEHUM.

Jlabopamopnuie onvimot. I3roTOBICHNE MOJIETEH MOJIEKYJI OPraHUYECKUX BEIIECTB.
Ilpogpunovnvie u npogheccuonanvro-3nauumole rnemenmuvt cooeprycanus. llonsarue o
cyOctpaTe u peareHTe. Peakuuu OKHUCIEHUS W BOCCTAHOBJICHMSI OPIaHMYECKUX BEIIECTB.
CpaBHeHue kiaccupuUKaluy COeIMHEHUN U KilacCu(UKalMy peakivii B HEOpraHuyecKon 1
OpraHUYECKON XUMHH.

S5 ypoxk KonrpouabHas padora
2.2. Yri1eBOA0pPOAbI U MX MPUPOAHBbIE HCTOYHUKHU

56 ypok Ankanwl. AnKaHbl: TOMOJIOTMUECKHH psl, U30MEpUs U HOMEHKJIATypa
aJIKaHOB.

57 ypok Xumuyeckue CBOWMCTBAa aJKaHOB (METaHa, 3TaHA): FOPEHUE, 3aMElIECHUE,
pasnoxxeHue, neruapupoanue. [lpumenenne alkaHoB Ha OCHOBE CBOMCTB.

Ankenul.

58 ypoxk OtwieH, ero mojiydeHue (JIeTUIPUPOBAHUEM 3TaHa, JEMOoJIUMepHU3aIen
MMOJIMATUJICHA).

59 ypok I'omonoruueckuil psij, W30MepHs, HOMEHKIATypa ajJKeHOB. XHMHYECKUE
CBOMCTBA 3TUJICHA: TOPEHUE, KAYECTBEHHBIC peakiuu (oOeciBeunBaHUE OPOMHOMN BOJBI H
pacTBOpa MepMaHraHaTa Kajusi), THApatanus, noaumepusanus. [[puMeHeHue sTuiieHa Ha
OCHOBE CBOMCTB.



60 ypox Homenkiatrypa ajikeHOB

61 ypox Juenvt u kayuyku. IloHdaTne O JueHax Kak YrieBOJOPOJax C ABYMS
TBOMHBIMH CBsi3AMH. CONpsOKEHHBIE ITUEHBI. XUMUYECKHE CBOWCTBa OyrtamueHal,3 wu
u30IpeHa: odeciBeYrBaHuEe OPOMHOM BObI U MOJUMEPHU3aLUs B Kaydyku. HaTypanbHblil 1
CUHTETHYECKHE KaydyKH. Pe3una.

62 ypox Ankunwr. AnetuwneH. XUMHUYECKHME CBOWCTBA alleTWJIEHA: TOPEHHE,
obecrBeunBaHNE OPOMHOM BOJIBI, MPUCOSAMHEHUH XJIOPOBOAOPOIa U THAPATAITHS.
[IpuMeHeHuE alleTUiIeHa Ha OCHOBE CBOMCTB. MeKKIaccoBast U30MEPUSL C aJIKaIMeHaAMU.

63 ypox Apenwi. benzon. Xumuyeckue CBOWCTBA OEH30J1a: TOPEHHUE, PEAKIUU
3aMenieHus (raJloreHnpoBanue, HUTpoBanue). [Ipumenenre 6eH301a Ha OCHOBE CBOMCTB.

64 ypox [Ilpupoonvie ucmounuku y2neeo0opooos. llpupoaHblii ra3: coOCTasB,
IIPUMEHEHUE B KAUECTBE TOILJIMBA.

Hedte. Coctas u nepepadbotka nedtu. [leperonka nedpru. HeprenpomyKkrsi.
65 ypox KouTpoibHasi padora mo pasgely «YIJIeBOAOPOAbI M HX MPHPOJHbIE
HCTOYHUKN»

Jemoncmpayuu. T'opeHne MeTaHa, >TWiIEeHa, aueTtwieHa. OTHOILIEHUE MeETaHa,
ATWJICHA, alleThJieHa M OEH30J1a K pacTBOpaM IepMaHraHara Kajauss U OpOMHOM Boje.
[Tomy4yeHune >THIICHA peaKIuel JeruapaTaluy dTaHOJIa, alleTUIICHA — THAPOJIM30M Kapouaa
Kayblus. Pa3znmoxkeHne Kaydyka NpU HarpeBaHWM, MCIBITAHUE MTPOAYKTOB Pa3JIOKEHHS Ha
HenpenenbHocTh.  Kommekmuss o6pasnoB Hedptn u  HedTenpoaykTtoB. Kommexius
«KaMeHHBII yroyb U NpOAYyKLIHS KOKCOXUMHUYECKOTO MPOU3BOACTBAY.

Jlabopamopnsie onvimei. O3HAKOMJIEHWE C KOJUIEKIMEH 0Opa3loB HePTH U
IPOAYKTOB ee mepepaboTku. (O3HaAKOMJIEHHE C KOJUICKIMEH KaydyKoB M oOpaslamu
u3nenui w3 pesussl. Ilpoghunvuvie u npogeccuonanvno-znauumvlie InemeHmbl
cooeprcanus. llpasuno B.B. MapkoBuukoBa. Knaccudukanus u Ha3zHaueHUE KaydyKoB.
Knaccudukanus n Ha3HadueHne pe3nH. Byakanuzaius kaydyka.

[Tomy4yenue ameTuiieHa MHUPOJIM30OM METaHAa W KapOUAHBIM crocoOom. Peakrus
noJuMepu3auu BUHWIXJIopyuaa. [[oJMBUHUIXIIOPUA U €ro MmpuMeHeHue. Tpumepuszanus
arieTusieHa B O€H301.

[Tonsitue 00 skcrpakuuu. BoccranoBneHne HUTPOOEH3051a B aHUIIHH.
['omonorunueckuit psa apeHos. Toiryon. Hurposanue tonyosa. Tpotuit.
OcHOBHBIC HAMPABIICHUS MPOMBINIJICHHOW MepepabOTKH MPUPOTHOTO Ta3a.
[TomyTHBIN HeTAHOI ra3, ero nepepadoTka.

[Ipoiiecchl MPOMBIIIIIEHHON NTEpepadOTKU HePTU: KPEKUHT, pUDOPMUHT.
OxTaHOBOE YKCIIO OEH3UHOB U IIETAHOBOE YUCIIO JU3EIBbHOTO TOILIMBA.
Kokcoxumuyeckoe Npou3BOACTBO U €r0 MPOAYKIIHUA.
2.3.Kucaopoacoaep:xaiiue opraHnveckre coeTuHeHust

Cnupmeur.

66 ypox IlonmyueHue sTaHONa OpOXKEHUEM TIUIIOKO3bl U TUApPATALMEN 3THIICHA.
['unpoxcunpHas rpynmna kKak ¢GyHKIUOHabHas. [loHSITHE O TpemenbHBIX OTHOATOMHBIX
CIIUpTax.



67 ypok XUMHUYECKHE CBOWCTBA JTAHOJIA: B3aMMOJICCTBUE C HATPHUEM,
00pa3oBaHME MPOCTHIX U CIOKHBIX I(PUPOB, OKUCICHNE B aTbICTH/I.

68 ypok I[IpumeHeHue 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCJIEICTBUS
Y MIPEYIIPEKICHUE.

69 ypox ['nuuepuH kak mpeacTaBUTEIb MHOTOATOMHBIX cnupToB. KauecTBeHHas
peaKunsi Ha MHOTOATOMHbIE ClIUPTHIL. [I[pMeHenne rnuueprHa.

70 ypok @enon. Guzndeckre 1 XUMUYECKUE CBOMCTBa (peHosia. BzauMHoe BiusiHue
aTOMOB B MoJIeKyJie (EeHona: B3aUMOJCUCTBUE C THUIPOKCHUIOM HATPUS € a30THOU
kucnoroil. [Ipumenenne eHona Ha OCHOBE CBOMCTB.

71 ypok Anvodeczuowr. llonstue 00 anpaerunax. AnbaerujaHas rpynma Kak
dbynkunoHangbHas. DopmalbIeru U €ro CBONCTBA: OKHUCJIEHHE B COOTBETCTBYIOILIYIO
KUCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTByrOmMW cnuptT. IlomydeHune anbaerugoB
OKHCJICHUEM COOTBETCTBYIOIUX CIUPTOB. [IpumeHenne ¢opmanbiernia Ha OCHOBE €ro
CBOWCTB.

72 ypok Kapoonoevie kucnomwr. Ilonsitue o KapOOHOBBIX KHCJIOTAX.
KapOokcunpHass rpynmna kak (yHKIMOHaNbHAs. ['OMoJIOrMueckuil psij MpeAesibHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydeHne KapOOHOBBIX KHCIOT OKHCICHHEM
anpACTUI0B. XUMHUUYECKHE CBOMCTBA YKCYCHOM KHCJOTHI: OOIIME CBOWCTBA C
MUHEPATbHBIMA KHUCIOTAMU U peakius dtepudukanuu. [[pumeHeHne yKCyCcHON KHCIIOTHI
Ha OCHOBE CBOMCTB. BpIcmime JKHpHbBIE KHUCJIOTBI HAa NpPUMEPE MaJIbMUTUHOBOM U
CT€ApPUHOBOU.

73 ypox Cnoowcnwvie 3¢pupot u scupot. IlonyueHue ciloXHBIX 3(UPOB peakiuei
srepudukanmuu. Croxubie >GUPHI B NPUPOJE, WX 3HAUYCHHE. [IpUMEHEHHE CIIOKHBIX
3(UpOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxssle 3¢upsl. Knaccudukamus xupoB. XUMHYECKHE CBOMCTBa
KUAPOB: TUAPOJIW3 U THUIPUPOBAHMUE JKUIKUX KUPOB. [IpuMeHEHHE >KHpPOB HAa OCHOBE
CBOMCTB. MbLia.

74 ypok Yeneeoow. Yrnesoabl, X Kiaccudukanus: MoHocaxapuabl (TIIOKO3a,
bpyKTO3a), ITMcaxapuabl (caxapo3a) U Mojaucaxapuasl (Kpaxmall U HeJT0I103a).

['11r0K03a — BEIIEeCTBO ¢ JIBOMCTBEHHOM (PYHKIIMEW — allbJIeTUIOCTUPT. XUMHUECKHE
CBOMCTBA TJIFOKO3BI: OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpOWT,
cnupToBO€e OpoxeHue. [IprumMeHeHue TioK03bl HA OCHOBE CBOMCTB.

3Ha4YeHUe YrieBOJI0B B KUBOW MPUPOJIE U B KU3HU 4yesioBeka. [loHsATHE 0 peakuusax
MOJUKOHJACHCAIIMM W  TUAPOJM3a Ha IMPUMEpPE B3aMMONPEBPALICHUN:  TJIOK03a
MOJIMCAXAPHI.

JMemoncmpayuu. OxuCIeHUE cnupTa B anbAeruia. KadecTBEHHbIE peaklUM Ha
MHOTOAaTOMHBIE CTIUPTHI. PacTBOprMOCTh (peHOa B BOJIE TIPH OOBIYHOM TeMIIepaType U IpH
HarpeBaHuu. KauecTBeHHble peakiuu Ha @eHos. Peaknusa cepeOpsiHoro 3epkasna
aNbJAETUIOB U TIIOKO3bl. OKHUCJIEHUE albJeTU0B U TIIOKO3bl B KHCIOTY C TMOMOIIBIO
ruapokcuaa meau (II). KauecrBennas peakuus Ha kpaxman. Komiekius ahupHbIx Maced.

Jlabopamopnsie onvimwbl. PacTBOpeHUE TIIMIEPUHA B BOAE M B3aUMOJICHCTBHUE C
ruapokcugom Meau (II). CpoiicTBa yKCYCHOW KHCIOTBI, OOIIME CO CBOWCTBaAMU



MUHEpaIbHBIX KHCIOT. JlOKa3aTeJbCTBO HEMPEAEIBHOIO XapakTepa KUIKOIO KUpa.
B3anmoneiicTBre TIOKO3bI U caxapo3bl ¢ ruapokcuaom meau (II). KauectBennas peakuus
Ha Kpaxmail.

Ilpogpunovnvie u  npogheccuonanvro-3nauumvie  I1EMEHMbL  COOEPIHCAHUA.
MeTunoBelid CIUPT U €r0 UCIOJIb30BAHUE B KaYECTBE XUMHUYECKOIO ChIphs. TOKCHUYHOCTD
METaHOJIa U TpaBWJIa TEXHUKU OE30MaCHOCTH IMPHU paboTe ¢ HUM. DTUIICHTIUKOIb U €ro
npuMeHeHre. TOKCUYHOCTh STUJICHIJIMKONS U MPaBHJia TEXHUKH 0€30MacHOCTH MpH padboTe
C HUM.

[Tomyuenue ¢eHona U3 NPOAYKTOB KOKCOXUMUYECKOTO MPOU3BOICTBA U U3 OEH3071a.

[Tonukonnencauus popmanpaeruaa ¢ peHoaom B peHonoGopmManbIeTuIHyI0 CMOITY.
Aueranpaernn. Ilonatne o keroHax Ha mnpuMmepe auneroHa. lIpumeHeHue aneroHa B
TEXHUKE U MPOMBIIUIEHHOCTH.

MHoroob6pasue KapOOHOBBIX KHCJIOT (IaBejeBas KUCIOTa Kak JABYXOCHOBHaf,
aKpHUIJIOBask KUCJIOTa KaK HempeneabHasi, OeH30iHast KUCIOTa KaK apoMaTHIecKas).

[Inenkoobpasyrone macina. 3aMeHa XUPOB B TEXHUKE HEMHUIIEBBIM CBHIPHEM.
CHHTETHYECKHE MOIOLIUE CPEICTRA.

MomnouHokuca0e OpokeHre TIK03bl. KuciomMonounbie mpoyKThI.
CuniocoBanne kopmoB. HutpoBanue nemnonossl. [Iupokcunms.
2.4. Azorcoaep:xamme opranndeckue coequHenus. [losmmepsl

75 ypok Amunst. [lonstue 06 amunax. Anudaruyeckue aMuHbl, UX Ki1accuuKarus
U HOMEHKJAaTypa. AHWINH, KaK OpraHMyeckoe ocHoBaHue. llomyuyeHue aHwnmnHa U3
HUTpoOeH301a. [I[puMeHeHre aHMIIMHAa Ha OCHOBE CBOMCTB.

Amunokucnomsl.  AMUHOKUCIOTHI Kak  aMm@oTepHble  IU(YHKIHOHAIbHBIC
OpPraHUYECKHE COEIMHEHUSA. XHMHUYECKHE CBOMCTBA AMUHOKHMCIOT. B3aWMMOJEUCTBUE CO
HIEJI0YaMHM, KUCJIOTaMU U APYT C APYrom (peakuus nojJukoHaeHcauuu). [lentuanas cBs3b
u nosimnentuipl. [[puyMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOWCTB.

76 ypoxk benku. llepBuuHas, BTOpPUYHAs, TPETUYHAS CTPYKTYpbl OEJIKOB.
XUMUYECKHE CBOMCTBA OEJIKOB: TOpPEHHE, AeHATypalus, TUAPOJIU3, I[BETHBIE PEaKIIHU.
buonorudeckue GyHKIIMN OCIIKOB.

77 ypok Ilonumepwi. benxu u noiaucaxapubl Kak OMOMOIUMEPHI.

[Imactmaccel.  IlomyyeHne  monMMEpPOB  peakuuMed  NOJMMEPU3ALMM U
NOJINKOHJIEHCAMU. TepMOIIaCTUYHbIE M TEPMOPEAKTUBHBIE IIacTMacchl. [IpeacraBurenu
IJIacT™Macc.

Bonokna, ux xnaccuduxarnus. Ilomyyenue BosokoH. OTAenbHbIE MPEACTABUTENU
XUMHUYECKUX BOJOKOH.

78 ypox KontpoJibHasi padoTa no Kypcy

Jemoncmpayuu. B3anmonenicTBUe aMMHaKa W aHWIMHA C COJIIHOM KHCIIOTOM.
Peakuus anunvunaa ¢ 6poMHoOM BojioM. JlokazaTeabcTBO HAMUMS (YHKIIMOHATBHBIX TPYIII B
pacTBOpax aMUHOKHCIIOT. PacTBopenne u ocaxaeHue O0enkoB. [[BeTHbIE peakiuu OCIKOB.
['opeHue nTUYbETO Mepa U MEPCTIHON HUTH.



Jlabopamopnsie onvimsbi. PactBopenue OenkoB B Boje. OOHapykeHHE OEIKOB B
MOJIOKE U B MsICHOM OyiboHe. [leHaTypauusi pacTBopa Oejika KypHUHOIrO siilia CIIUPTOM,
pPacTBOPAMHM COJIEH TSHKEIBIX METAJUIOB U ITPU HATPEBAHHH.

Ilpakmuueckue 3anamus:

Pemenne SKCepUMEHTANBHBIX 3a7ad Ha MJICHTU(PUKALUIO OPTraHUYECKHX
COEUHEHNM.

Pacno3naBanue miactMacc W BOJOKOH. IIpoghunvmuvie u npogpeccuonanvro-
3HaAuUUMblEe INIEMEHmbl  co0epicanuAa. AMUHOKAIIpOHOBas kucnora. Kampon kak
NpeICTaBUTENb MOJUAMUAHBIX  BOJOKOH. Mcmomb3oBanue THApoin3a OEIKOB B
IIPOMBIIIJIEHHOCTH. [TonuBuHMIXIOPH T, noJUTETPadTOPITUIICH (Tepmon).
®denonodopmanpaernausie miactmacesl. Lemrynousa. IlpomelnieHHOE NPOU3BOACTBO
XUMHUYECKHUX BOJIOKOH.

Tembl pedeparoB (10KJIa70B), MHAUBHAYAJBHBIX IPOEKTOB

buorexHonorus u renHas nHxXeHepus — TexHosiorun XXI Beka.

HanotexHonorusi Kkak NpUOPUTETHOE HAMPABICHUE PA3BUTUS HAyKU U MPOU3BOJCTBA B
Poccuiickon denepanun.

CoBpeMeHHbIE METOIbI 00€33apaKMBAHMUS BOJIBI.

AJIOTPOIHS METAIIIOB.

Kuzupb u gesrenbHocTh J[.J. Menaeneena.

«[lepunoguyeckomy 3akoHy Oyayiiee HE TPO3UT Pa3pyLICHUEM. ..».

Cunres 114-ro anemenTa — TpuyM@ poCCUMCKUX (HUBUKOB-SIEPIITUKOB.

N3otomnsl Bogopoa.

Hcnonb30BaHre pauOaKTUBHBIX U30TOMOB B TEXHUYECKUX IIENISIX.

PeHTreHOBCKOE M3IIyYEHHE U €r0 UCITOJIb30BAHUE B TEXHUKE U MEULIUHE.

[1na3ma — 4eTBEpTOE COCTOSIHUE BEUIECTBA.

AmMop¢HbIe BelecTBa B pUpoOJie, TEXHUKE, OBITY.

OxpaHa OKpyKarouien cpeasl OT XUMHYECKOTO 3arps3HCHHUS. KonnuectBeHHbIE
XapaKTePUCTUKU 3arpA3HEHUS OKPYKAIOIIEH CpeIbl.

[Tpumenenue TBepAOro u razoodpasHoro okcua yraepoaa (IV).

3ammTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arpsA3HEHHUS.

['pyOoaucniepcHble CUCTEMBI, UX KJIaCCHU(PHUKAIUSI U HCIOIb30BaHUE B MPOPECCHOHATBHON
JEATEeIIbHOCTH.

KocMmernueckue renm.

[IpyuMeHeHne CyCIEH3UM U AMYJIbCUI B CTPOUTEIBCTBE.

MuHepaibl ¥ TOPHBIE TTIOPOJIBI KAK OCHOBA JINTOC(HEPHI.

PacTtBopsI BOKpyr Hac. Tumbl pacTBOPOB.

Bopna kak peareHT u Kak cpefia Juisi XMMUYECKOTO IpolLiecca.

Kuznb u nesrenbHocTh C. AppeHuyca.

BxJiag 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHUE TEOPUU AIEKTPOTUTHUECKON TUCCOLUALINY.

yCTpaHCHI/IC JKECTKOCTHU BOJABI HA IPOMBIIJICHHBIX IMIPCANIPUATHAX.



CepHas KHCIIOTa — «XJI€0 XUMHYECKOU MPOMBIIIIIEHHOCTH.

Hcnonb3oBaHne MUHEPATbHBIX KUCIOT HA MPEANPUITUIX PA3TUYHOTO MPOPUIIs.
Okcuapl U CONMM KaK CTPOUTEIBHBIE MATEPUATIBI.

HcTopwus rurca.

[ToBapeHHas COIb KaK XUMUYECKOE CBhIPBE.

MHoronukuii kapOoHaT Kajblusi: B IPUPOJIE, B TPOMBIIINIEHHOCTH, B OBITY.

Peakuyu ropenuss Ha mnpous3BojcTBe W B OmiTy O BupryanpsHoe MojenupoBaHue
XUMHYECKUX MPOIIECCOB.

DNEKTPOIU3 pacTBOPOB IEKTPOIUTOB.

DJIEKTPOJIU3 PACIIIIABOB AJIEKTPOJIUTOB.

[IpakTrueckoe TpPUMEHEHHE  OBJEKTpoJin3a: paduHMpOBaHHWE, TaTbBAHOIUIACTHUKA,
raJlbBaHOCTETHS.

Hctopus nonydeHus U IpoOU3BOACTBA ATFOMUHUS.

DIIEKTPOJUTUUECKOE TOJTydeHHEe U paruHUPOBAHNE MEJIH.

KuzHpb u gesrenbHocTh I, J9BU.

Pouib meTanoB B MCTOpUH 4EJIOBEUECKOW [IUBUIIN3ALUH.

HUctopusi oreuecTBEeHHON uepHOM MeTauryprud. COBpEMEHHOE METaTypruueckoe
MIPOM3BOJICTBO.

Hctopusi 0T€UeCTBEHHOM LBETHOW MeTaulypruu. Pojib METaUIOB M CIJIABOB B HAYYHO-
TEXHUYECKOM ITPOTpecce.

Koppo3us MmeTamioB 1 ciocoObl 3alIUTHl OT KOPPO3HH.

WuepTHBIC Uiu 6J1arOPOTHBIC Ta3bl.

Poxxparomniye coiau — rajioreHbl.

HcTopus mBEACKON CIIMYKH.

HcToprsi BOSHUKHOBEHUS M Pa3BUTHSI OPTrAaHUYECKON XUMUH.

Kuznb u nesarenbHocth A.M. byTieposaa.

Butanusm u ero kpax.

Poiib 0TEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUH U PA3BUTUH MUPOBOW OPraHUYECKOW XMMUHU.
CoBpeMeHHbBIE TTPECTABICHUS O TEOPUU XUMHYECKOTO CTPOEHUSI.

DKOJIOTUYECKHUE aCIEKThl UCTOJIb30BAHUS YTIIEBOJOPOIHOTO CHIPHSI.

DKOHOMHUYECKHE ACMEKThl MEXIYHApOAHOTO COTPYAHUYECTBA IO  HCMHOJb30BAHUIO
YIJIEBOJOPOJIHOTO CHIPHSI.

Hctopust OTKpBITHS M pa3pabOTKH Ta30BbIX U HEPTAHBIX MECTOPOXKIeHUM B Poccuiickoi
denepaunm.

XUMHS YTIIEBOIOPOTHOTO CHIPhS U MOS Oyaymias mpodeccusi.

YTrineBoaopoHOE TOIIMBO, €r0 BUbI M Ha3HAYCHHUE.

CuHTEeTHYECKHE KaydyKH: UCTOPHSI, MHOTOOOpa3ue 1 MepCIeKTUBHI.

Pe3nHoTexHUUECKOE MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.
CBapoyHO€ MPOU3BOJCTBO U POJIb XUMHUHU YIJIEBOJIOPOJOB B HEM.

Hedtr w ee TpaHcmOpTHpOBKa KaK OCHOBAa B3aWMOBBITOJIHOTO MEXKIYHAPOTHOTO
COTPYIHUYECTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM JEATEJIbHOCTHA

CTYAEHTOB

Cooepircanue
00yuenus

Xapaxkmepucmuka 0CHOBHBIX U008 OeAMENbHOCU
ooyuarowezoca (na ypoene yueonvlx 0elcmaeuit)

Baxueitimmue
XUMHUYECKHe
MOHATHUSA

= JlaBarh ompeneneHHME U ONEPUPOBATH  CIEAYIOIIMMH
XUMUYECKMMH TOHSTHSMH: BEIIECTBO, XWMHUYECKHI DIIEMEHT,
aTOM, MOJIEKYyJla, OTHOCHUTEJbHBIE ATOMHAs W MOJIEKYJIsIpHas
Macchl, HOH, QJUJIOTPONMS, H30TOIbl, XWUMHUYECKAs CBS3b,
IEKTPOOTPHULIATEIBHOCTD, BAJIEHTHOCTb, CTEIEHb OKHCIICHHUS,
MOJIb, MOJIIpHAas Macca, MOJSIPHBII O0O0BEM TIa3000pa3HbIX
BEILECTB, BEIIECTBA MOJEKYJSIPHOTO W HEMOJEKYJSIPHOIO
CTPOCHHUs,  PaCTBOPBI,  DIEKTPOJIUT U  HEDIEKTPOJIUT,
IEKTPOJIUTHYECKAS AUCCOLMAaIYs, OKHUCJIUTEINb U
BOCCTAHOBUTENb, OKHUCICHUE U BOCCTAHOBJIEHHUE, TEIJIOBOU
3p(deKT peakuuH, CKOPOCTb XUMHYECKOW peaklMH, KaTalus,
XMMHYECKOE PABHOBECHUE, YTIIEPOIHBIN CKeNeT, PYyHKIIMOHATbHAS
rpyInia, u30Mepusi, TOMOJIOTHS.

OcHOBHBIE
3aKOHBbI XUMHUM

=  @OopMyIMpPOBATH 3aKOHBI COXPAHEHUSI MACChI BEIIECTB U
ITOCTOSIHCTBA COCTaBa BEIIECTB.

®  VYcTaHaBIMBATh MPUUMHHO-CIICACTBEHHYIO CBS3b MEXKIY
COIEPKAHUEM THUX 3aKOHOB Y HAITMCAHUEM XHUMUYECKUX
dbopMyn U ypaBHEHHI.

®  VYcTaHaBIMBATH YBOJIIOIMOHHYIO CYITHOCTh MEHIEJIEEBCKOM
U COBPEMEHHOU (OopMYTUPOBOK Mepuoandeckoro 3akona .M.
Menpeneesna.

*  OOBICHATH (PUINUECKHUI CMBICII CUMBOJIUKH MTEPHUOTUIECKON
TabauIbl XuMudeckux daeMenToB J[.M. Menaeneera (HomMmepoB
AJIEMEHTA, NIepUOo/ia, TPYMIIbl) U YCTAHABIUBATH IPUUYUHHO-
CJIEJICTBEHHYIO CBSI3b MEXKIY CTPOCHUEM aTOMA U
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB AJIEMEHTOB U
00pa30BaHHBIX UMHU BEIIECTB B MEPHOJIaX U TPYyIIIIaX.

= XapakTepu3oBaTh JIEMEHTHI MAJIBIX U OOJIBIITUX EPHOIOB
10 UX MOJIOKEHUIO B niepuoanueckou cucreme 1. 1.
Menpeneena.

OcHOBHBIE
TEOPUH XUMHUU

=  YcTaHaBIMBATh 3aBUCUMOCTh CBOMCTB XMMUYECKUX BEILIECTB
OT CTPOCHUS aTOMOB 00Pa3yIOIINX X XUMHYECKUX JIEMEHTOB.

= XapakTrepu3oBaTh BaXKHEUIIINE TUIIbI XUMUYECKUX CBA3EH U
OTHOCHUTEJIBHOCTD 3TOW TUITOJIOTHH.

*  OOBACHITH 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS KPUCTAJUINYECKUX PELIETOK.

= DOpMyIMPOBATH OCHOBHBIE MOJIOKEHUS TEOPUU




AIEKTPOJUTUYECKON TUCCOUAIMU U XAPAKTEPU30BATh B CBETE
ATOM TEOPUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COCIUHEHUU.

= DOopMyIMpPOBATH OCHOBHBIE MOJIOKEHUS TEOPUU
XAMHUYECKOTO CTPOCHHS OPTAHUYECKUX COCMHEHUN U
XapaKTepU30BaTh B CBETE 3TOW TEOPUH CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCITMHEHHUI.

Ba:xxueiiimue
BellecTBa "
MaTepHaJbl

=  XapakTepus3oBaTh COCTaB, CTPOEHHUE, CBOICTBA, MOJyYCHHUE
U npuMeHeHue BaxHeummx MetawioB ( IA u II A rpynm,
AIIOMUHUSA, JKeje3a, a B €CTeCTBEHHO-Hay4HOM mpoduie u
HEKOTOPbIX d- 2JIEMEHTOB) U UX COECAMHEHUH.

=  XapakTepus3oBaThb COCTAB, CTPOEHUE, CBOICTBA, MOJIYYECHHUE
U npuMmeHeHue BaxHenmmx HemertawuioB (VIII A, VIIA, VIA
rpynm, a Takxke as3ora u ¢docdopa, yriepona U KpeMHUS,
BOJIOPOJIa) U UX COCTUHEHUM.

=  XapakTepus3oBaTh COCTaB, CTPOEHHUE, CBOICTBA, MOJyYCHHUE
U MIPUMEHEHUE BaXKHEMIIHX KIJIACCOB YIJIEBOJOPOAOB (AJIKAHOB,
[UKJIOAJIKAHOB, aJIKEHOB, aJKMHOB, apeHOB) W MUX HauOoiee
3HAYMMBIX B HAPOJAHOXO035MCTBEHHOM IIJIAaHE IIPEICTaBUTEIIEH.

= B aHWIOrMYHOM KJIIOYE XapaKTEepU30BaTh BAKHEUIIMX
IIPEACTABUTENIEN IPYTUX KIACCOB OPraHMYECKUX COCIWHEHUMN:
METaHOJI U TAHOJI, CJIOXKHBIE dPUPHI, KUPHI, MbIJIA, AJIbICTHUIBI
(bopmanbaerua uU  aneTadbACTHI), KETOHBI (areTon),
KapOOHOBBIE KHCJIOTHI (YKCyCHAasi KHCJIOTa, JJI €CTECTBEHHO-
HAay4YHOTO MpoduIs IpeACTaBUTENICH APYruX KIJIAcCOB KHCIOT),
MOHOCaxXapu bl (rmoxko3a), JTcaxapuibl (caxapo3sa),
MOJIMCAXAPUIbI (kpaxmMai " 1IEJJII0JI032), aHWJIMH,
AMUHOKHUCJIOTBI, O€NKM, WCKYCCTBEHHBbIE W CHUHTETUYECKHE
BOJIOKHA, Kay4yKH, IIJIACTMACCHI.

XUMH4YeCKuil
SI3BIK U
CHMMBOJINKA

* Hcnomp3oBath B  yueOHOM U mpodeccHuoHaNbHOMN
JEATEIbHOCTH XUMUYECKUE TEPMHUHBI U CUMBOJIUKY.

= HaspiBaTp u3y4yeHHBIE BENIECTBA [0 TPUBHUAIBHOM WIIA
MEXJAYHApOJAHOM HOMEHKJIAType W OTpakaTb COCTaB JTHUX
COEAMHEHUM C TIOMOIIBI0 XUMUYECKUX (POpMYI.

=  OrpaxaTh XUMHUYECKHE MPOILIECCHl C MOMONIIBIO YpPaBHEHUM
XUMHYECKUX PEaKIUH.




XUMH4YecKHue
peakuuu

*  OOBACHATH CYIIIHOCTh XUMHUYIECKUX MPOIECCOB.
KnaccudummpoBarh XUMHYECKHE PEAKIUUA 1O Pa3IAYHBIM
npU3HaKaM: 4YHCIy ¥ COCTaBy TMPOAYKTOB M PEarcHTOB,
TersioBoMy  3ddexty,  HampapieHuio, ¢asze,  HaIUYHIO
KaTajan3aTopa, M3MEHEHHIO CTEIEeHEW OKHCIICHHS DJEMEHTOB,
00pa3yromux BeIiecTBa.

. YcraHaBiauBaTh IMPU3HAKH 06IHCFO U pPa3jiIf4HoOro B
THUIIOJIOTUH pCaKHI/Iﬁ JJIs1 HCOpFaHI/I‘{CCKOﬁ )41 OpFaHHqCCKOﬁ
XUMHUU.

. KJIaCCI/I(I)I/IHI/IPOBaTB BCIICCTBA U IMPOLECChI C TOYKHU 3PCHUA
OKHCJICHUs-BOocCcTaHOBIeHUS. COCTaBIATh YpaBHCHUA pCaKHI/Iﬁ C
IMOMOIIBIO MCTOJAA SJICKTPOHHOI'O OajaHca.

* OOBSCHUTH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM peakiuuu u
MOJIO’KEHHUSI XMMHUYECKOT0 PABHOBECHUS OT Pa3INYHbIX (DaKTOPOB.

XuMHu4YecKui
IKCIMEPUMEHT

* BpimonaHATP  XMMHYECKUH  OKCIEPUMEHT B IOJHOM
COOTBETCTBHUHU C MpaBHJIaMH 0€30M1aCHOCTH.

» HaGmonate, ¢ukcupoBaTh W OIHKCHIBATH PE3YJIbTATHI
IIPOBEJICHHOI0 SKCIIEPUMEHTA.

Xumuueckas
uHopmanus

= [IpoBOAUTH  CaMOCTOSITEJIBHBIM  IIOMCK  XHUMHYECKOUN
uHbOpMAIlMM C HCIOJB30BAHUEM PA3IUYHBIX HCTOYHHKOB
(Hay4HO-TIOMYJIIPHBIX M3AaHUM, KOMIBIOTEPHBIX 0a3

JAHHBIX, pecypcoB MHTEpHETA);

"  JCHOJB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU Ji1 00pabOTKU
U Iepelayd XUMUYECKOM MH(pOpManuu M €€ NpPEICTaBICHUS B
pa3anyuHbIX (opMax.

Pacyernl o

XUMHYECKHUM
(popmysnam u
YPaBHEHHUSIM

*  VYcraHaBIMBAaTh 3aBUCUMOCTb MEXAY KayeCTBEHHOU U
KOJIMYECTBEHHOW  CTOPOHAMH  XMMHYECKUX  OOBEKTOB U
IIPOLIECCOB.
* Pemarp pacueTHble 3aJa4d MO XUMHYECKHM (opmyiam u
YPAaBHEHHUSIM.




I[MpopuabHoe n *  OOBACHITH XUMHUYCCKHE SIBICHUS, TPOUCXOISIINE B IPUPOJIE,
npodeccuonanbHo | OBITY M Ha NPOM3BOJCTBE.
3HAYHMOE * OmnpenensiTh  BO3MOXXHOCTH  NPOTEKAHUS ~ XMMHUYECKHX
coepIKaHme MpEBPAIlCHUI B PA3JIMYHBIX YCIOBUSIX.
=  CoOmromath MpaBuiia YKOJIOTHIECKH TPAMOTHOTO TTOBEJICHUS B
OKpYXarouleu cpene.

=  QOieHuBaTh BIIUSIHUE XUMHYECKOTO 3arps3HEHUs
OKpY>Kalollle cpeibl Ha OpraHu3M 4elIOBeKa W JIPyrue >KUBbIE
OpraHU3MBbl.

»  Cobmonate mpaBmuiia 6€30MacHOro 00palleHus ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIIECTBAMH, JIAOOPATOPHBIM 000PYIOBAaHUEM.

* TOTOBUTH pacTBOpHI 33JJaHHOW KOHIEHTPALMU B OBITY M Ha
TPOM3BOICTBE.

» KpuTHyeckun  OLEHHMBaTh  JOCTOBEPHOCTh  XHMHYECKOM
uH(pOpMAaIHH, MOCTYNAIOMIEH U3 Pa3HbIX HCTOYHHKOB.

YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE NPOT'PAMMBI YUEBHOM JUCHUNIJIUHBI «XUMUS»

Peamuzamust mporpamMmbl  y4eOHOW JAWCHMIUIMHBI «XUMHS» TIPOU3BOJUTCS B
KaOuHeTe « XUMUA U OUOJIOTHS.

B coctaB yueOHO-METOIMUECKOTO U MaTepUaIbHO-TEXHUYECKOTIO OCHAIICHHUS
KaOMHEeTa XUMHUHM BXOJAT: HATypaslbHble OOBEKTHI, MOJETH, NPUOOpPHl M HAOOPHI IS
IOCTAaHOBKHM  JIEMOHCTPALIMOHHOTO ¥  YYEHHYECKOTO OJKCIEpUMEHTa (BUpPTyajbHas
nabopatopus); MevaTHbIE U SKPAHHO-3BYKOBBIE CPEACTBA OOYUCHHMsI; PEAKTUBBI; MEPEUHU
OCHOBHOHM U JIOTIOJIHUTENFHON y4eOHOW JHMTepaTyphl; BCIOMOraTelbHOE 000pyA0BaHUE U
UHCTPYKIUHU; OubnmnoTeunsiii poua. B 6ubanoreynsiit GoH BXOAAT yUeOHUKU U yueOHas
auTeparypa

B mpouecce ocBoeHuss mporpaMMbl Y4eOHON AUCHUIUIMHBI «XHUMHS» CTYICHTHI
UMEIOT BO3MOXKHOCTH JOCTyHa K 3JEKTPOHHBIM Y4YeOHBIM MarepuajaMm IO XUMHUU (B
OoubnnoTeke), UMeIuecs B CBOOOAHOM JIOCTyre B cucteme VHTepHET (31MeKTpOHHBIE
KHUTH, IPAaKTUKYMBI, TeCThI, Matepuaisl EI'D u ap.).
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/lna npenooasamens

O6 oOpaszoBanuu B Poccuiickoit Deneparuu. denepanbHblii 3akoH Poccuiickoit
deneparuu ot 29 aexadps 2012 . Ne 273-D3

®enepanbHbIi rOCy1apCTBEHHBI 00pa30BaTENbHbIN CTAaHAAPT CPEAHETO (IIOJIHOTO)
oOmrero oopaszoBanus. Y1B. [Ipukazom Muno6puayku Poccuu ot 17 mast 2012 1. Ne 413

[Ipukaz MunoOpnayku Poccum ot 29 gexabpsi 2014 r. Ne 1645 « O BHeceHuu
U3MEHEHUH B npuka3 MunucrepcTBa oopa3oBanus u Hayku Poccuiickoit @enepamu ot 17
masg 2012 1. Ne 413 «O06 yrBepxkaeHuu (enepanbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeIbHOTO CTaHJapTa CPEIHETO (TIOJTHOT0) O0IIEro 00pa30BaHUS».

PekoMeHpanu mo opraHu3alvy MOJYYE€HHUS CpeAHero oOlmiero oOpa3oBaHHs B
nopejenax OCBOEHUS 00pa3oBaTENIbHBIX IPOrPaMM  CPEIHEro Mpo(hecCHOHATIBHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO 0O0mero o0pa3oBaHHA C Y4eTOM TpeOoBaHUI
denepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB U MOJIydaeMoi mpodeccuu
WIH CHEUAIBHOCTH CPeIHEro npoecCuoHaIbHOro 0opazoBanus (nmucbMo /lenapramenta
roCy/IapCTBEHHOW MOJUTUKH B cpepe moaAroToBku padounx kaapos u JI1O Munobpuayku
Poccun ot 17.03.2015 Ne 06-259).

Humepnem-pecypcol
hemi.wallst.ru - «Xumus. OGpazoBaTeIbHbIN CAUT ISl IIKOJIHLHUKOB»
www.alhimikov.net - O6pa3oBaTeIbHBIN CAUT JJIsI MKOJILHUKOB
chem.msu.su - DnekTpoHHas OMOIMOTEKA 10 XUMUU
www.enauki.ru — UHTEepHeT-u31aHue s yunureneil «EcrecTBeHHbIe HAyKn»
hvsh.ru - xypHan «Xumus B HIKOJIE»
www.hij.ru/ -«XuMus 1 KU3Hb»
chemistry-chemists.com/index.html - 371€KTpOHHBIN KypHaT « XUMUKH U XUMHUS».



