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PaGouass mporpamMma y4eOHON AMCIHMIUIMHBI pa3paboTaHa HA OCHOBE NIPUMEPHOW MPOTPaMMBI
00111€00pa30BaTEIbHON  yUCOHOW AMCIUIUIMHBI «XUMHSI» Ui TPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzaruii (Omobpena Hayuno-metomnyeckum coBeToM lleHTpa mpodeccnoHanbHOr0 00pa3oBaHUs
OI'AY «DHUPO» u pexkoMeHAOBaHA Ui peald3allid OCHOBHOW MpOQecCHOHAIbHON 00pa3oBaTeNbHOM
nporpammbl  CIIO Ha 0a3e ocHOBHOro o0Omero oOpa3oBaHHs C TOJy4YE€HHEM CpPEIHEro OOIIero
obpazoBanus. Ilpotokon Ne 2 ot 26.03. 2015 r. ¢ m3menenusmu ot 2017 r.), yuyeOHOrOo miaHa Mo
npodeccusim CIT1O (TITIKPC).

Opranuzanus-pazpadotunk: [ocymapcTBeHHOE aBTOHOMHOE MpodeccroHalbHOE —00pa3oBaTEIbHOE
yapexaenue Mpkyrckoir obmactu «bparckuit mHIycTpHambHO-MeTaLTyprudeckuii Texuukym» (CATIOY
BbpUMT).

PazpaboTunku:
Ky3bma M.C..— npenogasatens 'AIIOY UO «bparckuii HHIyCTpHaTbHO-METANTYPrUYECKUI TEXHUKYM»;
PoroBa O.E. — 3amectuTenp auUpeKkTOopa MO OPTraHU3aIMOHHO-METOIUYECKON paboTe, MpernojaBareib

I'AIIOY MO «bparckuil MHIyCTpUAIbHO-METAJUTYPIUYECKUN TEXHUKYM».
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INOACHUTEJIbBHA 3AIIMCKA

PabGouass mporpamma 001I€00pa3oBaTeNbHON yUYEOHON MUCIMIUIMHBI — « XHAMHS»
npenHa3HadyeHa I M3yYeHUs XUMHH B TPOPECCHOHAIBHBIX 00pa30BaTeIbHBIX
opraumzanusax CIIO, peanu3yromux o0pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro OOIIEro
oOpa3oBaHHs B TIpeleiax OCBOCHHS OCHOBHOH mpodeccHoHaIbHON 00pa3oBaTeNbHON
nporpammbel  CIIO (OIIOIT CIIO) nHa 06a3e OCHOBHOTO o0O0OImIero oOpa3oBaHUS IpU
MOJIFOTOBKE KBATM()UIIMPOBAHHBIX PAab0UMX, CITY)KaIINX, CIICIIMATUCTOB CPEIHETO 3BCHA.

Conepxanne pabouedd mporpaMMbl  «XWMHS» HANpPaBICHO Ha JTOCTH)KCHHE
CIEAYIOIINX LeJei:

e  (opmupoBaHHe y 00yUaIOIINXCA YMEHUS OLEHUBATh 3HAYUMOCTh XUMUYECKOTO
3HAHUS AJI KaKIOrO YeJIOBEKa;

*  (opmupoBaHHe y OOYYArOMIMXCS IIEJIOCTHOTO MPEACTABICHUS O MUPE U POJIH
XMMHH B CO3JJaHIHM COBPEMEHHON €CTECTBEHHOHAYYHOUW KapTUHBI MUPA; YMEHUS OOBSICHATH
O00OBEKTHI M TMPOIECCHI OKPYKAIOMIEH IEHCTBUTEIBLHOCTH — MPUPOIHOHN, COIUATBHOM,
KYJIbTYPHOH, TEXHUYECKON CPEJIbl, — UCIIONIb3YS I 3TOTO XUMUYECKHE 3HAHMUS;

*  pa3BuTHE y OOy4YalOIIMXCS YMEHHUH pa3nuyarh (PakThl U OLIEHKH, CPABHUBATDH
OIICHOYHBIE BBIBOJBI, BHUJETh WX CBSI3b C KPUTEPUSMHU OIEHOK M CBSI3b KPUTEPUEB C
onpeAenéHHON CUCTEMOM ILIEHHOCTeH, (OopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

*  mpuoOpereHue OOYYAIOIIKMMUCSA ONBITa Pa3HOOOPA3HOW NEATENbHOCTH, OIbITA
MO3HAHUS ¥ CAaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, HMEIOIINX YHUBEPCATHHOE 3HAUCHUE IS
Pa3IUYHBIX BHUJOB JEATEIHHOCTH (HABBIKOB PEIICHHS MPOOJIeM, MPHHITHS pPEHICHUH,
noucka, aHanu3a W oOpaboTKM WH(pOpPMalMK, KOMMYHHUKATHBHBIX HAaBBIKOB, HABBIKOB
U3MEpEHHI, HABBIKOB COTPYIHUYECTBA, HABBLIKOB 0€30M1aCHOT0 OOpaIeHHsI C BEIIECTBAMU
B IIOBCETHEBHOM KU3HHU ).

B mnporpammy BKIIIOYEHO CcOJep)KaHWE, HAmNpaBlIeHHOC Ha (QOPMUPOBAHUE Y
CTYJICHTOB KOMITETCHIIN, HeoOxomumbIx misi kadectBeHHOTo ocBoeHus OIIOIT CITO Ha
0a3e OCHOBHOTO OO0IIET0 00pa30BaHUs C MOJYYCHHEM CPEIHETrOo O0IIero oopa3oBaHUs —
IpOrpamMmsl MOATOTOBKH criennanuctoB cpennero 38eHa (IIITKPC).

PaGouass mporpamMMa MOXKET HCIOJIB30BAaThCA JPYTHMH MPOQPECCHOHATHHBIMU
o0pa3oBaTeNbHBIMH  OPTaHU3alMsAMHU, PEATU3YIOIMIMMH 00pa30BaTENbHYIO MPOTPAMMY
cpennero ob6mero obpazoBanus B npeaenax ocsoenuss OIIOIT CITO na 6a3ze 0oCHOBHOTO
obmrero oopa3oBaHusl.

OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCHMUIIIUHBI «XXUMUST»

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

Conepxanue o011e00pa3oBaTeIbHON y4eOHOM AUCHUIUIUHBI «XUMUS» HaIpaBJIeHO
Ha YCBOEHHE OOYYaIOIIMMHUCA OCHOBHBIX IOHSTHUM, 3aKOHOB W TEOpUUM XUMHUHU;, Ha



OBJIAJICHUE YMEHUSIMH HAOII0IaTh XUMUYECKHUE SBJICHUS, TMPOBOJANTh XHWMHYECKHUM
HKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HAa OCHOBE XHMHUYECKUX (OpMyN BEHIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUU.

B mnporecce uzyueHuss XUMUK Yy OOYyYaloIIMXCs Pa3BUBAIOTCS I103HABATEJIbHbBIC
WHTEPEChl M HWHTEJUICKTyaJIbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSITEIHHOM
NpUOOPETEHUS] 3HAHUK 10 XUMHU B COOTBETCTBUM C BO3HMKAIOIIUMHU KU3HEHHBIMU
npoOeMaMu, BOCIUTHIBACTCS OEPEKHOE OTHOIICHHS] K MPHUPOJAE, MOHUMAHUE 3I0POBOTO
00paza XKU3HU, HEOOXOAMMOCTH MPEYIPEKACHUS SBJICHUM, HAHOCSIINUX BPE 3/I0POBBIO U
oKpyxatomei cpeae. OHU OCBaMBaIOT MPUEMbI TPAMOTHOI'0, 0€30MMaCHOTO UCIIOIb30BaHUS
XUMUYECKUX BEIIECTB U MAaTEPHUATIOB, MPUMEHIEMBIX B OBITY, B CEJIBCKOM XO3SIICTBE M Ha
MPOU3BO/ICTBE.

P cai3anuia JCAYKTUBHOI'O IMOAXO0Aa K H3YUYCHUIO XUMHUHU CHOCO6CTByeT Pa3BUTHIO
TaKuX JIOTHYCCKHX onepaunﬁ MBIIIIJICHUA, KaK aHalnu3 MW CHHTECS3, O606H_ICHI/IC 141
KOHKpETU3alA, CPABHCHHUC 1 aHAJIOT'HA, CUCTEMATU3aluA U KJIaCCI/I(bI/IKaHI/IH Hu 1Ip.

Crenuvka U3ydeHUs] XUMUW TIPH OBIAJCHUU MPO(ECcCHUsIMUA U CHEIHATBHOCTSIMU
TEXHUYECKOTO MpoduiIs OTpaKeHa B Kaxaou Teme pasnena «CopepkaHue ydeOHOU
TUCIHUIUIMHB» B pyOpuke «lIpodunbHble M mpodecCHOHATbHO-3HAYUMBIC JJIEMEHTHI
ColepKaHUs». ODTOT KOMIIOHEHT pealn3yeTcsl MPU WHIWBHIYyAIBHOW CaMOCTOSTEIHHOU
pabote oOyuaromuxcs (HamucaHnue pedeparoB, IMOATOTOBKA COOOIICHUM, 3alIuTa
NPOEKTOB), B TpoIllecce Y4eOHON MACSITENbHOCTH IO PYKOBOJICTBOM TIPEIOaaBaTems
(BBITIOJTHEHUE XUMHUYECKOTO JKCIEPUMEHTa — Ja0OpPaTOPHBIX OIBITOB W TMPAKTHYECKUX
paboT, perieHne MPakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33134 U T.1.).

B mpouecce wu3ydyeHHs ~XUMHUM  TEOPETUYECKHME CBEACHHUS  JIOTOJIHSIOTCS
JEMOHCTpAlMsIMA,  JTAOOPAaTOPHBIMK  OMBITAMH M TPAKTHYECKUMH  3aHSITHSIMH.
3HAUUTENTFHOE MECTO OTBOJUTCS XHMHYECKOMY JKcrepuMeHTy. OH  OTKpbhIBaeT
BO3MOXHOCTh (DOPMHUPOBATh y OOyYAOMIMXCS  CIEIUAIbHBIE TPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBIOJHATH MMPOCThIE XUMUYECKHE OMBITHI, YIUT O€30TIACHOMY U
HKOJIOTUYECKH TPAMOTHOMY OOpAIlEHUIO C BEUIeCTBAaMH, MaTepHallaMd U Mpoleccamu B
OBITY U Ha POU3BOJICTBE.

Jng  opraHu3zanud  BHEAYJUTOPHOW  CaMOCTOATEIbHOW paboThl  CTYACHTOB,
opyageBaroux cnerquanbHocTIMU CIIO TexHmueckoro mpoduins mnpodeccrnoHaIbHOTO
o0Opa3oBaHMs PEACTABIIEH NIepeueHb pedepaToB (JOKIAA0B), MHIMBUIYaJbHBIX POEKTOB.

B npouecce wu3ydeHus XUMHUM BaXHO (POPMHPOBATH UH(pOPMAITMOHHYIO
KOMITETEHTHOCTh OOyuatomuxcs. [loaToMy mpu opraHuzanuyd camMOCTOSTEIHLHON PabOThI
HEOOXOJIMMO aKIEHTUPOBAaTh BHHMaHWE OOydYarolIMXCsd Ha TOMCKe uH}opManuu B
cpenctBax Macc-meaua, VHTepHere, B Yy4eOHOW W CHEIUMANIBHOW JIUTEpaType C
COOTBETCTBYIOIIHUM O()DOPMIICHHEM U MPEJCTABICHUEM PE3YIbTATOB.

N3yuenne o61ieo0pa3oBaTeIbHON YUEeOHON IUCHMIUIMHBI «XUMHUs» 3aBEpIIacTCs
MOJBECHHEM HTOTOB B (opMe »dK3aMeHa B paMKaxX MPOMEKYTOYHOW aTTeCTaIuH
cryneHToB B mporecce ocBoeHus OIIOIT CIIO ¢ mnomydeHueM cCpeaHero OoOIIero
00pa3oBaHUsl.



MECTO YUYEBHOM JJUCHUILJINHBI B YYEFHOM ILJIAHE

VY4yeOHas MUCIUIUIMHA «XUMHUS» SBISETCS YYEOHBIM MPEIMETOM IO BBIOOpY U3
obsi3aTenpbHOM TIpeaMeTHo obOmactu «EctectBenHbie Haykm» DPI'OC cpemnero obiero
obOpasoBaHws.

VYyeOHass nucuuIUiMHAa «XHUMHS» H3ydaeTcs B 001meo0pa3oBaTEIbHOM LUKIIE
yauebHoro OIIOIT CIIO na 6a3e ocHOBHOIO 00I11IeT0 00pa30BaHUS C TOJIYYEHUEM CPEIHETO
o611ero oopa3oBaHusl.

B yueOnpix mnanax IIIIKPC mecto yueOHON IUCHUIUIMHBI «XUMHS» B COCTaBe
o0mieo0pa3oBaTeNbHbIX  YyYEOHBIX  JTUCHUIUIMH 1O  BBIOOpY, (opmupyembix U3
00s13aTenbHBIX npeaMeTHbIX obsactet ®I'OC cpeanero obmero odpazoBanus, npodeccuit
CIIO TexHnyeckoro mpoduis mpodeccuoHATBEHOTO 00pPa30BaHMS.

PE3YJIbTATHI OCBOEHUS YUYEBHOM JUCIUIIJINHBI

OcBoeHHMe colepXkaHusg  Y4eOHOM  JUCHUIUIMHBI  «XHUMHS», 00eCleunBaeT
JIOCTHUKEHUE CTYJEHTaMU CJICIYIOIINX pPe3yibmamaoes:

JIUYHOCHIHbLX,

*  YyBCTBO TOPJOCTH W YB)XEHUS K HCTOPHUH U JOCTH)KEHHUSAM OTEUECTBEHHOM
XUMUYECKOW HAayKd; XHMHYECKM TpPaMOTHOE TIOBEJCHHE B MNPo(ecCHOHANTbHOM
JeSITEeILHOCTH M B OBITY IpU OOpAIIeHUU C XMMHYECKUMH BEIIeCTBAMH, MaTepHalaMH U
npoleccaMu;

*  TOTOBHOCTh K NPOJOJDKEHHIO OOpa3oBaHMA W TIOBBIMIEHHUS KBaIM(UKALUU B
U30paHHON TMPOQPEeCcCCHOHANbHON NEATENbHOCTH M OOBEKTHUBHOE OCO3HAHUE POJIU
XUMHYECKUX KOMIIETCHIIUN B 3TOM;

*  YMEHHUE HCHOJIb30BaTh JIOCTHKEHHS COBPEMEHHOW XHMHYECKOM HAyKH U
XUMHUYECKUX TEXHOJIOTUH JJIs MOBBIIIEHHUS] COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  Pa3BUTHUS B  BBHIOPAaHHOW MPOQPECCHOHAIBHONW JCATEIBHOCTH;
MemanpeomemHolx:

*  WCIOJb30BaHUE PA3IUYHBIX BUIOB IMO3HABATEIBHON AEATEIbHOCTA U OCHOBHBIX
WHTEJUICKTYalIbHBIX Omeparuii (IoCTaHOBKa 3a/1auu, (OpPMYIUPOBAHKUE TUIIOTE3, aHAIU3 H
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATU3allMsl, BBISIBICHUE MPUYMHHO-CIIEICTBEHHbBIX
CBSI3€H, TOWCK aHAJOTOB, (OPMYyIUpPOBAHWE BBIBOJOB) I PEHICHUS ITOCTABICHHOM
3a/lauyd, TNpPUMEHEHUWE OCHOBHBIX METOJOB MO3HaHUs (HAONIOACHHWE, HAayYHBIN
OKCIIEPUMEHT) U1l M3yYCHUS PA3TUYHBIX CTOPOH XMMHYECKUX OOBEKTOB M TPOIECCOB, C
KOTOPBIMU BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MpodeccuoHaIbHOM cdepe;

*  WUCHOJb30BAaHUE PA3JIMYHBIX HCTOYHUKOB [UJISl TOJYYEHUS XUMHYECKON
nH(OpMAIUU, YMEHHUE OLICHUTh €€ IOCTOBEPHOCTD JJISl JOCTHIKEHHUS XOPOIINX PE3YIhTaTOB
B IIpoeCCUOHANIBHOU chepe; npeomemmuuix:



*  c(OpMHUPOBAHHOCTH MPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHOW HAyYHOU
KapTUHE MUPA; TOHUMAHUE POJIM XUMUHU B (DOPMUPOBAHUH KPYro3opa U (yHKIIMOHATIBLHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl peLICHUs TPAKTUYECKUX 3a]1ay;

*  BJIAQJACHHE OCHOBOIOJATAIOIIMMHA XHMUYECKHUMH TOHATUSIMHU, TEOPUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BaHNE XUMUYECKOW TEPMHUHOJIOTHEN U
CHUMBOJIUKOH;

*  BJAQJCHHE OCHOBHBIMH METOJIaMH HAYYHOIO II03HAHUSA, HCIOJb3yEMbIMH B
XAMUU: HaOJTIO/ICHHE, ONMCAHUE, U3MEpPEHHUE, JKCIIEpUMEHT; YMEHUE
00pabaThIBaTh,00BSICHATh  pE3yJIbTaThl MPOBEAEHHBIX OINBITOB W J€JaTh BBIBOJBL;
TOTOBHOCTh M CIHOCOOHOCTHh MPUMEHSITH METOJIbI MO3HAHUS TPHU PEIICHUU TMPAKTHICCKUX
3aj1ad;

*  c(OpMHUPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIC OLIEHKH U MPOBOAMTH
pacy€Thl MO XUMUUYECKUM (OPMYJIaM U YPaBHEHUSIM;

*  BJIaJICHUE MPABUJIAMU TEXHUKU O€30MACHOCTH MPHU UCIIOJIb30BAHUN XUMUYECKUX
BEILIECTB;

*  cOpMHUPOBAHHOCTH COOCTBEHHOW TO3UIIMKA TIO OTHONIICHHIO K XHUMHYECKOU
uH(pOopMaIuK, NOJy4aeMOr U3 pa3HbIX HCTOYHUKOB.



COJIEPKAHUE YYEBHOUN JUCIUIIJIUHBI
Texunueckuii mpoguiib NpodheccuHoOHATBLHOT0 00pa30BaAHUS

1 ypok Benenue

Hayunbie MeTObI MO3HAHUS BEIIECTB U XUMHUYECKUX sBJICHUM. Pojb sxcnepuMenTa
U TEOpHUH B XUMHUHU. MOIeTUpOBaHNE XUMUYECKUX MPOLIECCOB.
3HaueHne XuMuu Tpu ocBoeHun mnpodeccuit CIIO u crneunaneHocteil  CIIO
TEXHUYECKOTO MPoduiIst MpodecCuOHANTBHOTO 00pa30BaHMUS.

1. O01ast ¥ HeOpraHu4YecKass XUuMMIs

1.1. OcHOoBHbIE IOHATHS U 3AKOHbI XUMHUH

Ocnoenvle nOHAMUA XUMUU.

2 ypok BemiectBo. AToM. Monekyna. XuMU4eCKui 371€MeHT. AJIIOTPOITHS.

3 ypok IIpoctbie u cnoxxkuble BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BEIIECTB.

4 ypox Xumuueckue 3HaKku U Hopmyibl. OTHOCUTEIBHBIC AaTOMHAS U MOJICKYJISIpHAs
Macchbl. KomuecTBo BelecTna.

OcHogeHble 3aKOHbL XUMUU.

S ypok CrexuomeTrpus. 3aKOH COXpPaAHEHUSI MacChl BEIIECTB.

6 ypok 3akoH MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH
ABOTaJIpo U CJIEJICTBUS UX HETO.

7 ypok PacueTrHble 3a1aun Ha HaXx0KJI€HUE OTHOCUTEIBHOM MOJIEKYJIIPHON MAacCCHI,
ONpPEICIICHUE MACCOBOM JIOJIM XUMUYECKHUX AJIEMEHTOB B CJIO)KHOM BEIIIECTBE.

Jemoncmpayuu. Monenu aToMOB XMMHYECKMX BJIEMEHTOB. Moaenu MONeKyl
MPOCTBIX M CJHOXKHBIX BemlecTB (mapo-ctepxkHeBbie U Ctroapta bpurne6a). Komnekuus
MPOCTBIX M CJOXHBIX BemecTB. Hekoropeie BemecTBa koaumyectBOM | mMonb. Mogenb
MOJISIPHOTO 00bema Tra3oB. AsuioTponust ¢ocdopa, kuciopona, onosa. Ilpogunvnsie u
npogeccuonanbHo-3HavYUMBbLEe INEMEHMbL COOEPHCAHUA. ATUIOTPONHbIE MOAUPUKALNU
yraepona (anmas, rpadur), kuciaopoaa (KUCIOpo, 030H), 0JioBa (cepoe u 0eoe 0JI0BO).
[ToHsiITHE O XUMUYECKON TEXHOJOTUU, OMOTEXHOJIOTUH U HAHOTEXHOJIOTUH.

1.2. Ilepuoanyeckuii 3aKOH M MEPUOAUYECKAS CHCTEMA XUMHUYECKUX
jiemeHTOB /I. U. MenaesieeBa u cTpoeHue aToMa

Ilepuoouueckuii 3axon /[.H. Menoeneesa.

8 ypok Otkpsitue /.M. MenaeneeBbIM NepUOIMUECKOTO 3aKkoHa. [leproanueckuit
3akoH B (opmynupoBke J[.U. Menneneena.

9 ypok Ilepuoamueckass TabnauIa XWMHYECKHX OJJIEMEHTOB — TpapuUvecKoe
OTOOpaKeHHE MEePUOJAUYEcKOro 3akoHa. CTpyKTypa MEepUOAMYECKON TaOJIMIIbI: TEPHOIbI
(Manbie U O0MbIIKME), TPYNIBI (TJIaBHAS U TOOOYHAS).

Cmpoenue amoma u nepuoouyeckuit 3axon /[.H. Menoeneesa.



10 ypok Atom — cnoxxHas yactuua. SAnpo (MpOTOHBI U HEUTPOHBI) U ANEKTPOHHAS
o0ostouka. M30Tomsl.

11 ypok CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX MIEPUOJIOB.

12 ypoxk OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O00JIOYEK aTOMOB 3JIEMEHTOB
0O0JBIINX NEPUOJIOB (IIEPEXOIHBIX FITEMEHTOB).

13 ypoxk Ilonsitue 06 opburansx. s-, p- u d-opoéuranu. DNeKTPOHHbIE KOHPUTYpALIUU
aTOMOB XMMUYECKUX IEMEHTOB.

14 ypox CoBpemeHHas (OpPMYIUPOBKA TEPUOJUYECKOTO 3aKOHA. 3HAUYCHHE
IIEPUOANYECKOIO0 3aKOHA M IIEPUOAUYECKONM CHUCTEMBl XHMHMYECKHX dieMeHToB J[.M.
Menpeneesa a1 pa3BUTUS HAYKU U TIOHUMAHUS XMMUYECKON KapTUHBI MUpA.

15 ypox Kontposabnas padora no pasgeaam 1.1 u 1.2

Jlemoncmpayuu. Paznmuunbie  (GOpPMBI  EPUOANYECKOM CHCTEMBI XHMHYECKHX
anemenToB .M. MenneneeBa. JluHamuueckue TaONMIBI I MOJICIMPOBAHUS
MEePUOANYECKON CUCTEMBI. DJIEKTPU3aIUs TEIU UX B3aUMOACHCTBHUE.

Jlabopamopnsie onvimpl. MonenupoBaHUE MOCTPOCHUS MEPUOAUUYECKON TaOJIUIIBI
XUMHUUYECKUX dJIeMeHTOB. Ilpoghunvnvie u npogheccuonanvno-znauumoie 31emeHmol
cooepycanua. PanmoakTuBHOCTh. lcmosb30BaHME  pagMOAKTUMBHBIX  HM30TONOB B
TEXHUYECKUX LEsAX. PEHTT€HOBCKOE H3JIYyYEHHE M €ro MCIOJIb30BAHUE B TEXHUKE H
MEIULINHE.

MopaenupoBaHue Kak METO]I POTHO3UPOBAHUS CUTYaIlMU HA TPOU3BO/ICTBE.
1.3. CTtpoeHnne BenecTBa

Honnaa xumuueckan c6a3o.

16 ypox KatuoHsl, ux o0pa3zoBaHuE U3 aTOMOB B pe3yJbTaTe MPOIECCa OKUCIICHHUS.
AHHOHBI, UX 00pa30BaHUE W3 aTOMOB B pe3yJibTaTe IMpoliecca BOCcCTaHOBJIeHUs. MoHHas
CBSI3b KAaK CBSI3b MEXKJAY KAaTMOHAMM W aHUOHAMHM 3a CYET JJIEKTPOCTATUYECKOTO
MPUTSKEHHUSL.

17 ypox Knaccudukamnuss HMOHOB: MO COCTaBy, MO 3HAKY 3apsia, MO HAIUYUIO
rupaTHoil 00010uku. MloHHBIE KpUCTAIUTMYEeCKUE penieTku. CBOMCTBA BEIIECTB C MOHHBIM
TUTIOM KPUCTAJUIMYECKON PELIETKH.

Koeanenmmnan xumuueckan c6a3o.

18 ypox Mexanu3m 00pa3oBaHUS KOBAICHTHOW CBsI3M (OOMEHHBIH M JOHOPHO-
aKLENTOPHBIN). DIIEKTPOOTPULATENBHOCTh. KOBaJEHTHBIE MOJSPHAsA U HEMOJIAPHAS CBA3U.
KpaTtHOCTbh KOBAJIEHTHOM CBSI3H.

19 ypoxk Mouekynsipuble U aTOMHbIE KpHCTauinueckue penietku. CBolcTBa
BEILIECTB C MOJICKYJISIPHBIMU U @TOMHBIMU KPUCTAIUIMYECKUMHU PEIIETKAMHU.

Memannuueckan c6a3b.

20 ypoxk Metaminueckass KpUCTAIUIMYECKAS] pEUIETKA U METaJUIMYEeCKasi XUMUYECKast
CBs3b. PU3NUYECKHE CBOMCTBA METAJIIOB.

Azpecammubvie cocmoanus eeuwiecme u 6000POOHAA C8A3D.

21 ypoxk TBepgoe, xuakoe u razo00pa3Hoe cocTosHUA BemecTB. [lepexon BemecTBa
U3 OJIHOTO arperaTHoro cOCTOsIHUA B Apyroe. BonopoaHast cBsi3b.



Hucmole seuiecmea u cmecu.

22 ypoxk Ilonsatue o cMecu BemecTB. ['oMoreHHsle U rereporeHHsie cmecu. CocrtaB
cMecei: 00beMHasi 1 MaccoBasi 107 KOMIIOHEHTOB CMECH, MacCOBasl J10J1s1 PUMECEH.

Jucnepcuvie cucmemul.

23 ypok llonstue o aucnepcHoit cucreme. [ucnepcHas ¢asza u nucrnepcuoHHas
cpena. Knaccudukanus qucnepcHbIX CUCTEM.

24 ypok [loHsATHE O KOJIJIOUIHBIX CHCTEMAX.

Jlemoncmpayuu. Mojenb KpUCTAUTMYECKON pelieTky XJjopuaa HaTpus. OOpasiibl
MUHEPAJIOB C HMOHHOM KPUCTAJUIMYECKOM pELIeTKOM: KajipluTa, raiaura. Moaenu
KPUCTAJUTMUECKUX PEIIETOK «CyXOTO Jibla» (WM MOMAa), anMasa, rpadura (Wim KBapIa).
[Tpubops! Ha xkuaAKUX Kpuctaiax. O0pas3ipl pa3TuyYHbIX AUCIIEPCHBIX CUCTEM: AMYIIbCHM,
cycrneH3uH, asposoiiet, reaeit u 3onei. Koarymsiusa. Cunepesuc. dddext Tungans.

25 ypoxk Jlabopamopusie onvimupl. [IpurotroBieHue CycreH3unu KapOoHaTa KaabIus
B Boje. [lomyuyeHune »smynbcHM MOTOPHOro Macia. (O3HAaKOMJIEHME CO CBOMCTBAMH
IUCIIepCHbIX cucteM. Ilpogunwvnvie u npogeccuonanvno-3nauumosie 31eMeHmbl
cooeprcanun. 11oISIpHOCTD CBSI3M U NOJIIPHOCTH MOJEKyJbl. KonaeHcamus. TeKydecTs.
Bosrounka. Kpucramnuzauus. Cyonumanus u aecyonumanus. AHOManuu  (U3HYECKUX
CBOMCTB BOJBI. JKuakue kpuctaiibl. MuHepasnbl ¥ TOPHBIE TOPOJIbl KaK MPUPOIHBIE CMECH.
DOMYJILCUM U CYCIIEH3UM. 30J14 (B TOM 4Hcie a3po3oiin) u renau. Koarymsinus. Cunepesuc.
1.4. Boaa. PacTBopbl. Di1eKTpoIuTHYECKAS TUCCOIIHAIIASA

Booa. Pacmeopwi. Pacmeopenue.

26 ypox Boga kak pactBopurens. PactBopumocTh BemiecTB. HackleHHble,
HEHACBIILICHHbIE, [EPECHIIICHHBIE pPACTBOPBHI. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta3OB,
KHUJKOCTEH U TBEPJbIX BEIIECTB OT Pa3IMYHbIX (DaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOTO BEILIECTBA.

Inexkmpoaumuueckan OucCCoyuauusl.

27 ypoOK OJNEKTPOJUTBI M HEIJIEKTPOJUTBHI. DJIEKTPOJUTHYECKAs JUCCOLIUALIMS.
MexaHu3Mbl AJIEKTPOIUTHUYECKON HUCCOUMALUU IS BEIIECTB C Pa3JUYHbIMH THUIIAMH
XUMHUYECKOH CBSA3H. [ MApaTUpOBAaHHBIE U HETUAPATUPOBAHHBIE HOHBI.

28 ypoxk CremneHb 3IEKTPOJUTHYECKON aAucconuanuu. CuibHble U cialOble
DIIEKTPOJIUTHI.

29 ypok OCHOBHbBIE TIOJOXKEHUS TEOPUU HIICKTPOIUTUUYECKON TUCCOIUAIIY.
Kucnotsl, 0CHOBaHUS U COJM KaK 3JEKTPOIUTHI.

30 ypoxk Pemienue 3a1au.

31 ypok JXecTKoCTh BOJIbI M CLIOCOOBI €€ YCTPaHEHUS.

32 ypoxk Pemenue 3aa4.

33 ypok 113 IlpurorosieHne pacTBOpa 3aJaHHON KOHIEHTPALIMH.

34 ypok KonrpoJsbHas padora 3a 1-b1ii cemecTp

Jemoncmpayuu. PactBopuMocTh BemiecTB B Bojae. CoOupaHue ra3oB METOAOM
BBITECHEHUSI BOJbl. PacTBopeHue B BOJE CEpHOM KHUCIOTHI U coieil ammoHus. OOpasiibl
KpPUCTAJUIOTUAPATOB.  M3rotoBieHne TuUICOBOM TOBS3KW. lcmblTaHne  pacTBOpPOB



IIEKTPOJIUTOB M HEIJIEKTPOJUTOB HA MNPEAMET AMCCOUMALMHU. 3aBUCUMOCTH CTEHEHH
AJIEKTPOJIMTUYECKONW JUCCOLMALMU YKCYCHOM KHUCJIOTBI OT pa30aBiIeHUs pacTBOpA.
JIBr>KeHMEe OKpAIIeHHBIX HOHOB B DJIEKTPUYECKOM noJie. I Ipurorosienne xecTkou BOJIBI U
yCTpaHeHHEe €€ IKeCTKOCTH. MoHuTel. OO0pa3ibl MHUHEPAIBHBIX BOJ  Pa3IMYHOIO
HA3HAYCHUS.

Ilpakmuueckoe 3anamue. llpuroroBineHue pacTBopa 3aJaHHONW KOHLEHTPALWH.
Ilpogpunvuvie u npogpeccuonanvho-3nauumoie nemenmosl cooeprcanus. PactBopeHue
KaKk  (U3MKO-XMMHUYECKUH mpouecc. TerioBble 3PQEeKTl NpU  PacTBOPEHUHU.
Kpucramioruaparel. Pemenue 3agad Ha MacCOBYHO [JOJIKO PAaCTBOPEHHOIO BEILECTBA.
[IpumeHneHne BOJbI B TEXHUYECKHUX IeNsAX. JKECTKOCTh BOABI U CIOCOOBI €€ YCTpaHEHHUSI.
MunepanbHbIe BOJBI.

1.5. Knaccudukauusi HeOpraHm4eckKnx coeIMHEHU U UX CBOMCTBA
Kucnomot u ux ceoiicmea.

35 ypok Kuciaorel Kak D3JIEKTPOJIUTHI, HUX KiIacCU(PUKAIMSA 1O Pa3TUYHBIM
IIPU3HAKAM.

36 ypoxk XuMHYECKHE CBOMCTBA KHCIOT B CBETE€ TEOPUHU BJIEKTPOJIUTUYECKON
JUCCOLIMALINY.

37 ypok OcoOEHHOCTH B3aUMOJIEHCTBHSI KOHIICHTPUPOBAHHON CEPHOM M a30THOMU
KHUCJIOT C METAJUIAMM.

38 ypok OCHOBHBIE CTIOCOOBI TTOTYYEHUST KUCIOTHI.

Ocnosanus u ux ceoiic mea.

39 ypox OcHOBaHUS KaK »3JCKTPOJUTHI, WX KIAacCUPUKALUA IO Pa3TUYHBIM
pU3HAKaM.

40 ypox XHMHYECKHE CBOMCTBA OCHOBAHHWW B CBETE€ TEOPUU AIIEKTPOJUTHUECKOMN
nucconuanuu. PasnojkeHne HepacTBOPUMBIX B BOJE OCHOBaHMA. OCHOBHBIE CIOCOOBI
MOJy4YE€HUs] OCHOBAHUM.

Conu u ux ceoiicmea.

41 ypok Comm kak 3nextposutbl. Coau cpeAaHHe, KHUCIbIE U OCHOBHBIE. XHWMHUYECKH
CBOMCTBa COJIEW B CBETE TEOPUU ANEKTPOIUTHYECKON nucconuanuu. CrnocoObl MOTydeHUs
COJIEN.

42 ypok ['niposus coneil.

43 ypok JlaGopaTropHas padota «OnpeaejieHre cpeabl pacCTBOpa»

44 ypox Okxcuowvt u ux ceoiicmea. ConeoOpasyronme U HECoaeo0pa3yIomue OKCUIBI.
OcHoBHBIE, aM(pOTEpHbIE W KHUCIOTHBIE OKCHJbl. 3aBUCHMOCTH XapakTepa OKCHAa OT
CTEMEHH OKHUCJICHHSI OOpa3yIolIero ero Merauia. XUMUYECKHE CBOWCTBA OKCHJOB.
[TonyyeHue OKCUAOB.

45 ypox JIP UcnbiTaHue pacCTBOPOB KUCJIOT MHAMKATOPAMMU.

46 ypok JIP B3ammojeiicTBHe MeTAJIOB ¢ KucJoTamu. B3aummogeiicTBue KHCJIOT ¢
OKCHIaMM MeTaJJIOB.

47 ypok JIP B3ammojaeiicTBHe KHCJOT ¢ OCHOBaHUsIMH. B3aummopgeiicTBHe KHCJIOT ¢
COJISIMHU.



Hemoncmpayuu. B3anMoaencTBue a30THOW U KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOT
¢ metasamu. ['openue ¢ocdopa u pacTBOpeHHe MPoyKTa ropeHus B Boje. [lonyuenue u
cBoiictBa amdorepHoro ruapokcuaa. HeoOpaTtumelii rugponu3 Kapouma Kajdblus.
OOpaTuMbIii THAPOJIA3 COJIEH PA3TUIHOTO THUIIA.

Jlabopamopnvie onvimer. lVicupiTaHWe pPAcTBOPOB  KHUCIOT HHIUKATOPaMHU.
B3anmoneiicTBre METaIOB ¢ KUCIOTaMu. B3anmonencTBre KuciaoT ¢ OKCUAAMHA METAIIIOB.
B3anmoneiicTBre KUCIOT C OCHOBaHUSIMH. B3auMoaeicTBHE KUCTIOT C COJIAMM.

HcnblTanne pacTBOPOB IIENOYEW HMHAMKATOpaMU. B3ammonencTBue wHienoden ¢
cossimu. Pasznoskenne HepaCTBOPUMBIX OCHOBAHUMU.

BzaumopeiictBue comein ¢ Mertauiamu. B3anmmopencTBue conerd Apyr ¢ JAPYroMm.
['uaponus coneit paznuuyHoro tuna. Ilpogunvnsvie u npogeccuonanvno-3nauumole
anemenmsl cooepycanua. llpaBuna pa3baBieHus CepHONM KHUCIOTHL. Mcmonb3oBaHue
CEpHOM KHCIOTBl B MPOMBINIUIEHHOCTH. EJKue 1ienoyu, HX HUCHOJIb30BaHUE B
MPOMBIIUICHHOCTH. ['alieHass U HeramieHass U3BECTb, UX NMPUMEHEHHUE B CTPOUTEIBHCTBE.
['unic u anebacTp, TUTICOBAHUE.

[Tonstue o pH pactBopa. KucnorHas, menoyHas, HEUTpajibHask Cpelibl PACTBOPOB.
1.6. Xumnueckue peakuuu

Knaccuguxayua xumuueckux peaxuyuil.

48, 49 ypok Peakmuu coeauHEHMS, pPa3JOXKEHUS, 3aMelIeHUs, OOMeHa.
Karanutuueckue peakiuu. OOpaTuMble U HeoOpaTMMble peakuud. ['OMOreHHble W
reTEPOreHHbIE PEAKLIUH. DK30TEPMUUECKUE U IHTOTEPMUUECKUE PEAKLIUU.

50, 51 ypoxk TemnoBoit »ddexkr xumuueckux peakiui. TepMoxuMHUECKHe
YpaBHEHHS.

OKucaumenvHo-80cCmManogumesbHovle peaKyuu.

52, 53 ypok Crenenb okucienusa. OKUCIUTENb U BOCCTaHOBJIEHUE. BoccTaHoBUTEH
Y OKHUCJICHHE.

54 ypoxk MeTton ANEKTpOHHOro OajaHca JJig COCTaBJICHUS  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Cropocmb xumuueckux peakyuil.

55, 56 ypok IloHsiTue 0 CKOPOCTH XMMHUYECKUX peakiuil. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKUX PEAKIMi OT pa3iIMyYHbIX (PAKTOPOB: MPHUPOIBI PEArupyrOIIMX BEIIECTB, UX
KOHIICHTpAIlUU, TEMIEpaTypbl, TOBEPXHOCTH CONPUKOCHOBEHUS U UCIOJIb30BaHUs
KaTaJIn3aTOPOB.

Oopamumocms Xumuueckux peakyuil.

57, 58 ypok OOpartumbie U HEOOpaTHMbIC PEAKIMU. XUMHUYECKOE PABHOBECHE U
CIIOCOOBI €T0 CMETIEHHUS.

Jlemoncmpayuu. llpuMepbl HEOOPATHMBIX pEAKIM, HIYIMHX C OOpa30BaHUEM
ocaJika, ra3a WIM BOJbl. 3aBUCUMOCTb CKOPOCTH PEaKUUUd OT MPHUPOABI pPearupyroumx
BEIECTB. BzanmojelcTBre pacTBOPOB CEPHOM KHUCIOTHI C PAacTBOpaMH THOCYJb(parta
HaTpUs Pa3IMYHON KOHIEHTPALUU U TeMIIepaTypbl. MoJeab KUISIIEro CJIos. 3aBUCUMOCTh
CKOPOCTH XMMHMUYECKOW peakIMu OT MPUCYTCTBUS KaTalu3aTopa Ha MpUMEpE pa3ioKeHHe



NEepOKCHAa BOAOPOAA C TMOMOIIBK JHMOKCHIAa MapraHua M Karajnasbsl. Mojeinb
anekTponn3epa. Mozenb 3JIEKTPOJM3HOM BaHHBI A MOJYy4YEHUs altOMUHUSL. Monenb
KOJIOHHBI CUHTE3a aMMHaKa.

Jlabopamopnvie onvimal. Peakuys 3aMEICHUS] MEIU KEJIE30M B PACTBOPE MEJHOIO
kynopoca. Peakuuu, uaymue ¢ oOpa3oBaHHMEM OCaJKa, ra3a WM BOJbL. 3aBHUCHUMOCTD
CKOPOCTH B3aMMOJIEUCTBHS COJISTHOW KUCIOTBI C METAJUIAMH OT UX MPUPOJBL. 3aBUCUMOCTb
CKOpPOCTH B3aMMOJICHCTBUS LIMHKA C COJISTHOM KHUCIIOTOM OT €€ KOHUEHTPAlUH. 3aBUCUMOCTh
CKOpocTH B3auMojencTBUs okcuga meau (II) ¢ cepHOM KUCIOTONH OT TeMmepaTyphbl.
Ilpoghunvnuie u npogheccuonanvro-3Hauumovle 3J1eMEHMbl COOEPHCAHUSL.

59, 60 ypoxk Ilonsarue 00 »>JeKTpoau3e. DJEKTPOJIHU3 PACIUIABOB. IJIEKTPOIHU3
pacTBOpPOB. OJEKTPOJUTUYECKOE IIOJIYyYEHHE altoMuHud. [IpakTMueckoe NpUMEHEHHE
anektponusa. ['anpBanomnactuka. ['anpBanocrerus. PagunupoBanue BETHBIX METAIIOB.
61, 62 ypok Karanus. ['oMOreHHble 1 reTeporeHHble Karaim3aTopsl. [IpoMoTOpBL.
Karanutnueckue snpl. UIHTrUOUTOPHI.

[Tpon3BOACTBO aMMHaKa: ChIpbe, armapaTypa, Hay4YHbIE TPHHLIMIIBL.
63 ypok Pemenue 3agau
1.7. MeTa/u1bl 1 HEMETAJLIbI

Memannur.

64 ypox OcoO0eHHOCTH CTPOCHHSI ATOMOB U KPUCTAJIIOB.

65 ypoxk ®usnueckue CBOMCTBA METAILIIOB.

66 ypok Knaccudukanuys MeTasuioB 10 pa3IMuyHbIM IPU3HAKAM.

67 ypox XuMHnueckue CBOMCTBA METAJIJIOB.

68 ypok DieKTpOXUMHUYECKUH Psi/i HANIPSHKEHUI METaIoB. MeTamtoTepmus.

69 ypox O611mre crnocoObl TOTYyYeHUsI METAJIOB.

70 ypox Ilonstue o Meramnypruu. I[lupomeramnyprusi, TUAPOMETAILIYPIUS U
anexkTpoMeTaryprus. CruiaBbl YEpHbBIE U LIBETHBIE.

71 ypoxk Koppo3us MeTajuioB: XMMHUYECKas M 3JIEKTPOXUMHUYECKAS. 3aBUCUMOCTh
CKOPOCTH KOpPPO3WM OT YCJIOBHH OKpyXkatomiei cpenbl. Knaccupuxamus Koppo3uu
METAJIJIOB 10 Pa3IMYHBIM Ipu3HaKaM. CrocoObl 3alUThl METAJUIOB OT KOPPO3HUHU.

Hememannut.

72 ypok OcoOeHHOCTH CTPOEHUS aTOMOB. HemeTaibl — mpocThie BEUIECTBA.

73 ypok 3aBUCHUMOCTb CBOMCTB TaJIOT€HOB OT HMX IOJIOKEHUS B MEPUOJUYECKOMN
CUCTEME.

74 ypoxk OxucCIUTENbHBIE W BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETANIOB B
3aBUCHUMOCTH OT HUX IOJOKEHUS B PAY DJIEKTPOOTPULIATEIIBHOCTH.

75 ypok PenieHne skciepuMeHTaAIbHBIX 3a/1a4.

76 ypox KonrpoJsbHas padora 3a 1-b1ii Kypc

Jlemoncmpayuu. Konnexuus metaiioB. BzaumoaelicTBie METaAIJIOB ¢ HEMETaNIaMU
(>kene3a, IIMHKA M aJIIOMUHUS C CEPOM, aIIOMUHUS C MOJIOM, CYpbMbI C XJIOPOM, FOpEHUE
kKelesa B xJiope). ' openue MetamioB. AJTIOMUHOTEPMUS.



Komnekmus nHemeramios. ['openne Hemetamios (cepsbl, pocdopa, yris). BertecHenue
MEHEE aKTUBHBIX TaJIOT€HOB U3 PACTBOPOB MX COJIEH 00Jiee aKTUBHBIMU rajOre€HAMM.

Mopenp MpOMBINIUIEHHOM YCTAHOBKM Ul IIPOU3BOJACTBA CEPHOM KHUCIOTHL. Moneinb
neuyu Ay o0xura u3BecTHsAka. Koyekuuu npoayKuui CUIMKATHOM HPOMBIIIIIEHHOCTH
(crexna, papdopa, pasHca, IeMEeHTa pa3TMIHBIX MAPOK U JP.)

Jlabopamopuwie onvimpl. 3aKanKa U OTIYCK cTaau. O3HAaKOMJIEHUE CO CTPYKTypaMu
ceporo u 0esnoro yyryHa. Pacrio3HaBaHue py[ keinesa.

Ilpakmuueckue 3anamus:
[Tosryuenue, cobrpanue 1 pacrio3HaBaHHUE ra3oB.
Pemenue sxcriepuMeHTanbHbIX 3a71a4.

Ilpogpunvnvie u npogpeccuonanvro-3nauumpie Inemenmol cooeprycanus. Kopposus
METAJUIOB: XHMHYECKass W DJIEKTPOXMMUYECKAs. 3aBHUCHUMOCTb CKOPOCTHM KOPPO3UH OT
ycloBUil OKpyxatomieit cpensl. Kinaccupukanus KOppo3UM METAJIOB MO Pa3IUYHBIM
npusHakaM. CrocoObl 3alTUTHl METAIIJIOB OT KOPPO3HH.

[Ipon3BOACTBO UyI'yHA U CTAJIH.

[Tonyuenne HeMeTalIOB (PAKIMOHHOM TEPEroHKOM IKUAKOTO BO3AyXa H
ANEKTPOIIM30M PACTBOPOB MJIM PACIIIABOB AJIEKTPOIUTOB.

CunukatHasi IPOMBIIIIIEHHOCTh. [I[pOM3BOACTBO CEPHOM KUCIIOTBHI.

2. Opranunyeckas xuMmus (2 Kypc)

2.1. OcHOBHBIE NOHSATHUS OPTAHNYECKOH XUMHUM U TEOPHUs CTPOEHUS
OPraHUYeCKMX COeIUMHEeHUH

77/1 ypox Ilpeomem opzanuueckoii xumuu. IlpupoaHble, HCKYCCTBEHHBIE U
CUHTETHYECKHE oOpraHuyeckue BemiecTBa. CpaBHEHHME OPraHUYECKUX BEIIECTB C
HEOPTraHUYECKUMH.

78/2 ypok BaneHTHOCTb. XMMHUUYECKOE CTPOCHHE KaK MOPSII0K COSUHEHUSI aTOMOB B
MOJIEKYJIbI 110 BaJIEGHTHOCTH.

79/3 ypox Teopus cmpoenusn opzanuueckux coeOuHeHuil

A. M. Bymaeposa. OCHOBHbIE TIOJIO)KEHHUS TEOPUM XUMHUYECKOTO CTPOCHHUS.
Nzomepust n m3omepbl. XuMudeckue (GOpMyabl U MOJECIA MOJIEKYlT B OpPraHHMYECKON
XUMUHU.

80/4 ypox Knaccugpuxauusa opzanuueckux eéewjecme. Kiiaccudukanus BemecTs mo
CTPOCHHUIO YTJIEPOJHOTO CKeJeTa M Halu4uio (PYHKIMOHANBHBIX Tpynn. ['omonoru u
romouiorusi. Hauana nomenknatypsl [UPAC.

Knaccugurkayusa peaxyuii 6 opzanuueckoit xumuu.

81/5 ypok Peakuum npucoenvHeHus (TMAPUPOBAHHUS, TajJOr€HUPOBAHUS,
TUIPOTANIOTeHUPOBaHUsA, TujapaTtanuu). Peakuuu  oTmiersieHus  (AeruapUpOBaHUs,
JErUIpOTajJOTeHUPOBAHUS, AETUIpATAIIIN).

82/6 ypox Peakiuu 3amenienus. Peakiium nzoMmepusanuu.



Hemoncmpayuu. Monenn MONEKyl TOMOJIOTOB M HM30MEPOB OPraHUYECKUX
coenquHeHuil. KauecTBeHHOE OOHapyeHHe yriepoja, BOAOPOJAa M XJIOpa B MOJIEKYJax
OPTaHUYECKUX COCTUHEHUM.

Jlabopamopnwie onvimot. VI3roTOBIEHUE MOJIETEH MOJIEKYJ OPraHUYECKUX BEIIECTB.
Ilpogpunovnvie u npogpeccuonanvro-3nauumovie 3nemenmuvt cooeprycanus. llonsarue o
cyOcTpare u peareHte. Peakiiuu OKHCIIEHUSI M BOCCTAHOBIJICGHUS OPTaHMYECKUX BEILECTB.
CpaBHeHME KIacCU(PUKAIUN COEAUHEHUN U KIacCU(PUKAUU PEeaKLMil B HEOPIraHUYECKOM U
OPraHUYECKON XUMHH.

83/7 ypoxk KontpoabHasi paboTa
2.2. Y1j1eBoa0pPOaAbI M UX MPUPOAHBbIE HCTOYHUKHU

84/8 ypox Ankamwi. AnkaHbl: TOMOJOTHYECKUU PpsiJl, U30MEPUSI U HOMEHKJIATypa
AJIKAHOB.

85/9 ypoxk Xumuueckue CBOWCTBA ajJkaHOB (MeTaHa, ATaHA): TOPEHUE, 3aMeIlCHUE,
pazyoxxenue, neruapupoanue. [I[puMeHeHne aJkaHOB HA OCHOBE CBOWCTB.

Ankenel.

86/10 ypox DtuneH, ero nojiyueHue (AeruipupoBaHUEM 3TaHa, JCMoIUMepr3aluen
MOJIUATUIJICHA).

87/11 ypoxk I'omonoruueckuii psji, M30Mepusi, HOMEHKJIATypa alIKeHOB. XUMHUYECKUE
CBOICTBa 3THUJICHA: TOPEHHE, KaueCTBEHHBIC peakinu (oOeciBedrnBaHNEe OPOMHOMN BOJBI U
pacTBOpa NepMaHTaHATa Kalus), TUAparTanus, noauMepusanus. [I[puMeHeHne 3TuiieHa Ha
OCHOBE CBOWCTB.

88/12 ypox Homenknarypa ajkeHOB

89/13 ypox Juenwvt u xayuyxku. IloHsaTiie 0 IHeHaX Kak YIJIEBOJAOPOJAX C ABYMS
JNBOUHBIMHU CBsi3AMH. CoONpsiKEHHBbIE IUEHBl. XUMUYECKHE CBOMCTBa OyragaueHal,3 wu
u30IpeHa: odeclBeYrBaHuE OPOMHOM BObI U MOJUMEPHU3aLUs B Kaydyku. HaTypanbHblil 1
CUHTETHYECKHE Kayuyku. Pe3una.

90/14 ypox Anaxunwi. AueruneH. XUMHUYECKUE CBOICTBA alleTUJICHA: TOPEHUE,
oOecrBeunBaHre OPOMHOI BOJIbI, TPUCOEAMHEHUN XJIOPOBOIOPOAA U THIpATALIUS.
[IpumeHneHue aneTuiieHa Ha OCHOBE CBOMCTB. MeXKKi1accoBasi U30MEPHS C alKaJueHaMH.

91/15 ypok Apemnwi. benzon. Xumuueckue CBONCTBAa O€H30Ja: TOpPEHHE, PEAKIUU
3aMelleHus (rajoreHupoBanue, HUTpoBanue). [lpumenenre 0eH30J1a HAa OCHOBE CBOMCTB.

92/16 ypox Ilpupoonvie ucmounuxu y2neeo0opooos. lIpupoaHbiii ras3: cocrTas,
pUMEHEHUE B KA4€CTBE TOIUIMBA.

Hedte. Coctas u nepepadbotka nedtu. [leperonka nedprtu. Heprenponykrsi.
93/17 ypox KontposabHasi padoTa no pasaeny «YrjeBoA0pPoabl U UX MPUPOIHbIE
HCTOYHUKH»

Jlemoncmpayuu. 1'opeHue MeTaHa, STWIEHA, aueruieHa. OTHOILIEHHE METaHa,
3TUJICHA, alleTWieHa M OeH305la K pacTBOpaM IEepMaHraHara Kajius U OpOMHOM Boje.
[Tomyuenue »THNIeHA peakUeil AeruapaTaliy 3TaHoa, alleTHIeHa — TUIPOJIN30M KapOuaa
Kanblus. PaznoskeHue kaydyka Mpu HarpeBaHUU, WCIIBITAHUE MPOJIYKTOB Pa3JIOKEHUS HA



HenpenenbHocTh.  Kommekmuss o6pasnoB Hedptn u  HedTenpoaykTtoB. Kommexius
«KaMeHHBI#1 yroJib U MPOYKIHSI KOKCOXUMHYECKOTO MPOU3BOJICTBA».

Jlabopamopnsie onvimei. O3HAKOMJIEHWE C KOJUIEKIMEH 0Opa3loB HePTH U
NpOAYKTOB ee mnepepaboTku. O3HAKOMJIEHHE C KOJUIEKIMEW KaydyKoB M oOpa3lamMu
uznenuii w3 pesussl. Ilpoghunvuvie u npogeccuonanvno-znauumvle InemeHmol
cooeprcanus. llpasunio B.B. MapkoBuukoBa. Knaccudukanusa u Ha3zHaueHUE KaydyKoB.
Knaccudukanus u HazHaueHue pe3nH. Byikanuzanus kaydyka.

[TonyueHnue amneTuieHa MHUPOJIM30M MeTaHa W KapOMAHBIM crocoboM. Peakius
NOJIMMEpHU3alui BUHUWIXJIOpU . [ToMBUHMIXIOpU M €ro nmpuMeHeHue. Tpumepusaius
arieTusieHa B O€H301.

[Tonsitue 06 sxcTpakiuu. BocctaHoBeHne HUTPOOEH301a B aHUJIHH.
['omomornueckuu psaa apeHoB. Tonyon. HutpoBanue Tonyodsa. TpoTus.
OcCHOBHBIE HAMPABIICHUSI MPOMBIIIJIEHHON MepepaboTKK MPUPOIHOTO ras3a.
[TorryTHBIN HEdTSIHOM ra3, ero nepepadoTKa.

[Tporeccrl mpOMBINIITIEHHON IepepaboTKu HEPTH: KPEKUHT, PUPOPMUHT.
OxTaHOBOE YKCIIO OCH3UHOB U IIETAHOBOE YUCIIO JU3EIBbHOTO TOILIMBA.
KokcoxumMuueckoe mporu3BOACTBO U €ro MPOAYKIIHS.
2.3.Kucaopojacoaep:xaiiue opraHnveckne coeaTuHeHust

Cnupmeur.

94/18 ypoxk Ilomydenne 3TaHona OpOXKEHUEM TIIFOKO3bl U THUApPATAIMEH JITHIICHA.
['unpokcunpHas rpynmna kKak ¢GyHKUHOHanbHas. [loHsATHE O MpeAeNbHBIX OJHOATOMHBIX
CIUpTax.

95/19 ypoxk XumHUECKHME CBONCTBAa JTaHOJIA: B3aUMOJECHCTBUE C HATPHUEM,
00pa3oBaHKe MPOCTHIX U CIOKHBIX IPUPOB, OKUCIICHUE B aJIbICTH/I.

96/20 ypoxk IlpuMeHeHHe »dTaHOJIa HAa OCHOBE CBOMCTB. AJIKOTOJIHU3M, €ro
MOCJIEJICTBUSI U MIPEAYTPEKICHUE.

97/21 ypox 'muuepuH Kak mpeacTaBUTeNb MHOIOATOMHBIX cnupToB. KauecTBeHHas
peakiysi Ha MHOTOaTOMHbIE CIUPTHI. [[prMeHeHue riuuepuHa.

@Denon. Guznyeckue U XMMUYECKUe CBOMCTBA (heHosa. B3anmHoe BivsHNE aTOMOB B
MoJieKyne (eHoma: B3aUMOJEHCTBUE C TUAPOKCHIOM HATpPUs MU a30THOM KHCIOTOM.
[Tpumenenue ¢eHosa Ha OCHOBE CBOWCTB.

98/22 ypox Anvoecuowt. llonstue 00 anpaeruaax. AJnpAeTUAHAs TpyHmna Kak
dbyHkuuoHanbHas. Popmalberu U €ro CBONCTBA: OKHCJIEHHE B COOTBETCTBYIOIIYIO
KHUCTIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMI crupt. [lodydeHue anbaerunoB
OKHCJIEHUEM COOTBETCTBYIOUIUX CHUPTOB. [IpumeHeHue Qopmanbieruyia Ha OCHOBE €ro
CBOMCTB.

99/23 ypoxk Kapoonoevie xucnomwl. IloHsiTue 0 KapOOHOBBIX KHCIIOTaX.
Kapbokcunphass rpynna kak (yHKIUOHaNbHas. ['OMojorMyeckuil psiia  mpeaebHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIJIOT. [lonmydeHue KapOOHOBBIX KHCIOT OKHCIEHHEM
anpJeru0oB. XHUMHUYECKHE CBOMCTBA YKCYCHOM KHCJIOTBL: OOIIUME CBOWCTBA C
MUHEPAThHBIMA KHCIOTAaMU U peakius dTepudukanuu. [IpumeHeHne yKCyCHON KHCIIOTHI



Ha OCHOBE CBOMCTB. BpICIIMe J>KHpHBIE KHUCJIOTBI HAa NpPUMEPE IAIBMUTUHOBOM U
CT€ApPUHOBOU.

100/24 ypoxk Cnooscnvie 3¢pupnt u scupel. IlonydeHnue cioxHbIX d(PUpPOB peakiuen
srepudukannu. Croxsble 3¢Upsl B MpUpoJie, UX 3HAUYeHHe. [IpruMeHeHue CIOKHBIX
7(UpOB HA OCHOBE CBOMCTB.

Kupel kak cinoxubelie 3¢dupbl. Knaccudpukauus >xupoB. XUMHYECKHE CBOMCTBA
KUPOB: TUAPOJW3 U TUIPUPOBAHHUE JKUJIKUX XKUPOB. [IprMeHeHHE >XKUpPOB HAa OCHOBE
CBOMCTB. Mbu1a.

101/25 ypoxk Yznegoowt. YrneBojbl, ux kinaccudukamus: MoHOcaxapuabl (TJIIOKO3a,
bpykTo3a), tucaxapuasl (caxaposa) U Mmoiarcaxapubl (Kpaxmai U HeJUTI0I03a).

['11roK03a — BEIIEeCTBO ¢ JIBOMCTBEHHOW (PYHKIIMEW — allbIeTUIOCTUPT. XUMHUECKUE
CBOICTBa TIUIIOKO3bI: OKHCJIEHHE B TIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COpOWT,
cnupToBoe Opoxenue. [IpumeHeHne rioko3bl Ha OCHOBE CBOWCTB.

3HayeHue YriaeBoJI0B B KUBOW MPUPOJIE U B )KU3HU uyenoBeka. [loHsiTue o peaknusax
MOJUKOHJACHCAIIMM W  TUAPOJM3a Ha TMPUMEpPE  B3aMMONPEBPALICHUN:  TJIOK03a
NOJINCAXAPUL.

Jemoncmpayuu. OxuclieHUE cnupTa B anbAeruja. KadecTBEHHbIE peaklUM Ha
MHOTOAaTOMHBIE€ CTUPTHI. PacTBOpUMOCTH (peHOIa B BOJIE TIPH OOBIYHOM TeMIIepaType U IpH
HarpeBaHuu. KauecTBeHHble peaknuu Ha ¢eHon. Peakius cepeOpsHOTO 3epkana
anbAETUIOB U IIIOKO3bl. OKHUCIEHHE albJETMA0B U TIIOKO3bl B KHCIOTY C IOMOIIBIO
ruapokcuaa meau (II). KauecrBennas peakuus Ha kpaxman. Komiekius a3pupHbIX Maced.

Jlabopamopnsie onvimwbi. PacTBOpeHUE TIIMUEPUHA B BOAE M B3aUMOJCHCTBHUE C
ruapokcuaom wmeau (II). CpolicTBa yKCYCHOM KHCJIOTBHI, O0OIIME CO CBOWCTBAMU
MUHEPAJIBHBIX KHUCJIOT. Jl0Ka3aTenbCTBO HENPENEIBHOTO XapakTepa KUIAKOrO JKHUpPA.
B3anmoneiicTere 1iroKko3sl U caxapossl ¢ rugpokcuoM meau (II). Kayectsennas peakuns
Ha KpaxmaJl.

Ilpogunvnvie u  npogheccuonanvho-3Hauumvle  INEMEHMbL  COOEPHCAHUA.
MeTuioBbId COUPT M €r0 MCIOJIb30BAHUE B KAYECTBE XUMHUYECKOTO ChIPbSi. TOKCHYHOCTH
METaHOJIAa U TPaBWJIa TEXHUKA OE30MACHOCTH MPHU paboTe ¢ HUM. DTUIICHTIUKOIL U €ro
npuMeHeHne. TOKCUYHOCTD STUJICHTIIMKOJIS U MPaBUJIa TEXHUKUA 0€301aCHOCTH TIPH paboTe
C HUM.

[Tonyuyenue ¢peHosa u3 NPoayKTOB KOKCOXMMHUYECKOTO MPOU3BOJICTBA U U3 OEH30Ja.

[Tomukonnencanus popmanpaeruaa ¢ peroaom B heHonoGopmManbIeTUIHYIO CMOITY.
Aueranpnerun. Ilonatne o keroHax Ha mnpuMmepe auneroHa. IIpumeHeHue aineroHa B
TEXHUKE U MTPOMBIILICHHOCTH.

MHoroobpasue KapOOHOBBIX KHCJIOT (IaBejeBas KUCIOTa KakK JIBYXOCHOBHAf,
aKpuJIOBasi KUCJIOTA KaK HerpeaesibHasl, 0eH30MHas KUCIO0Ta Kak apoOMaTUYeCcKas).

[InenkooOpasyrompe Macia. 3amMeHa XUPOB B TEXHUKE HEMMILEBBIM CHIPHEM.
CHHTETHYECKHE MOIOLIME CPEACTBA.

MosogHoKuCI0€ OpOXKEHUE TIIOK03bI. KHCI0MOI0UHBIE MPOAYKTHI.

CunocoBanue kopmoB. HutpoBanue 1esuitono3sl. [Tupokcunmus.



2.4. AzoTcoaep:xainue opranndeckme coeaunenusi. [loanmepnl

102/26 ypox Amunwi. Ilonarue o0 amuHax. AnudaTUyeckue aMUHBI, HX
KIaccu(ukanys 1 HOMEHKIIATypa.

103/27 ypoxk AHuIMH, Kak opraHuyeckoe ocHoBaHue. llomydeHuwe aHuIMHA U3
HUTpoOeH301a. [I[puMeHeHre aHnIIMHAa Ha OCHOBE CBOMCTB.

Amunoxkucinomui.

104/28 ypox AMUHOKHUCIOTHI Kak am(poTepHble MU YyHKINOHATBLHBIE OpraHNYeCKHe
COETMHEHUSI.

105/29 ypox Xumuyeckue CBOMCTBa aMUHOKHUCIIOT. B3aUMOJCHCTBUE CO IIEI0YaMH,
KUCJIOTaMH W Jpyr C ApyroMm (peakuus NOJHMKOHAeHcauuu). llenTtuaHas cCBs3b M
nosunentuibl. [[puyMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku.

106/30 ypox IlepBuunasi, BTOpU4HasA, TPETUUHASI CTPYKTYPBI OCIKOB.

107/31 ypox Xumuyeckue CBOWCTBa OENKOB: TOpPEHHE, IECHATYpalMs, TUIPOJIU3,
I[BETHBIE peakiuu. buonorndeckue GyHKIMU OSIKOB.

108/32 ypox IHonumepwr. benku u monrcaxapuabl Kak OMOTIOIUMEDBHI.

109/33 ypox Ilnactmaccel. IlosydyeHune MONMMEPOB peakUued NOJUMEPU3ALMHU U
MOJIMKOHJIEHCAIMU. TepMOIIacTUYHbIE M TEPMOPEAKTUBHBIE MacTMacchl. [IpeacraBurenu
IJ1acTMAacc.

110/34 ypox Bomnoxkna, ux imaccudukanusa. [lomydenue BookoH. OTaenbHBIC
MPEACTABUTENN XUMUYECKUX BOJOKOH.

111/35 ypox Pemenue 3agaq
112/36 ypoxk IuddepennupoBanubiii  3a4éT

Jemoncmpayuu. B3aumonenicTBUe aMMHaKa U aHWIMHA C COJIIHOM KHCIIOTOM.
Peakuust anununa ¢ OpoMHO# Boo#. JlokazaTeabCcTBO HamMuus (PyHKIIMOHANBHBIX TPy B
pacTBOpax aMHHOKHUCIOT. PacTBopeHue u ocaxaeHue 0enkoB. L{BeTHbIE peakuuy OENKOB.
['openune nTuubero nepa u WepCTSIHOW HUTH.

Jlabopamopnvie onvimui. PactBopeHue OenkoB B Boae. OOHapykeHue OEIKOB B
MOJIOKE ¥ B MsiICHOM OynboHe. [leHaTypamusi pacTBopa Oelika KypHHOTO SIiflia CIIUPTOM,
pacTBOpPAMHU COJIEHN TSKEJIBIX METAJIJIOB M IIPU HAIPEBAHUM.

Ilpakmuueckue 3anamus:
Pemenne SKCepUMEHTANBHBIX 3a7ad Ha MJICHTU(QUKALUIO OPTraHUYEeCKHX
COEIUHEHNM.

Pacno3naBanue miactMacc U BOJOKOH. IIpoghunvmuwvie u npogpeccuonanvno-
3HaAuUUMble INEeMEHmbl Ccooeprycanus. AMHHOKaNpoHOBas Kuciota. KanpoH kak
NOpEICTaBUTENb MOJUAMUAHBIX BOJOKOH. Mcmonb3oBanwe THApoin3a OEIKOB B
IIPOMBILUIEHHOCTH. [TonMBUHUIXIIOPHUL, HOJUTETPA(TOPITUIIEH (Tedion).
denonodopmanpaernaabie miactmaccesl. Lemnynoua. IlpombiniieHHOE MPOU3BOACTBO
XUMHUYECKUX BOJIOKOH.



Tembl pedepaToB (10KJI1a10B), HHAUBUIAYAJBHBIX POEKTOB

buorexHonorus u reHHas uHxeHepusa — TexHosoruu X XI Beka.

HanotexHonorusi Kkak NpUOPUTETHOE HAMPABICHUE Pa3BUTUS HAyKU U MPOU3BOJCTBA B

Poccuiickon denepanun.

CoBpeMeHHbIE METO/IbI 00€33apaKMBAHUS BOJIBI.

AJIOTPOIHS METAIIOB.

Kuznb u gesrenbHocTh J[.J. Menaeneena.

«[lepuoamaeckomy 3aKOHY OyIyIiee HE TPO3UT Pa3PYIICHUEM. .. ».

Cunres 114-ro anemenTa — TpuyM@ poCCUMCKUX (DUBUKOB-SIEPITUKOB.

N3oTtomnsl Bogopoa.

Hcnonb30BaHue paguOaKTUBHBIX U30TOMOB B TEXHUYECKUX IIENISIX.

PeHTreHoBcKO€ U3Iy4YEeHHE U €T0 UCIIOJIb30BAaHNE B TEXHUKE U MEIUIIMHE.

[1na3ma — yeTBEpTOE COCTOSIHUE BEIIECTRA.

Amop¢HbIe BemecTBa B mpUpo/ie, TEXHUKE, OBITY.

OxpaHa  OKpyXaroueu cpenabl OT  XUMHYECKOrO 3arps3HEHHUS.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3arpsI3HEHUS OKPYKAIOIIEH CPEIbl.

[Tpumenenue TBepAOro u razoodpasHoro okcuna yraepoaa (IV).

3ammTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arpsA3HEHHUS.

['pyOoaucniepcHble CUCTEMBI, UX KJIacCCHU(PHUKAIUSI U HCIOIb30BaHUE B MPOPECCHOHATBHON
NEeATEIbHOCTH.

KocMmernueckue renm.

[IpyuMeHeHne CyCIEH3UM U AMYJIbCUI B CTPOUTEIILCTBE.

MuHepanbl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

PacTtBopsI BOKpyT Hac. Turbl pacTBOPOB.

Bopna kak peareHT u Kak cpefia Juisi XMMUYECKOT0 Ipoliecca.

Kuznb u nesrenbHocTh C. AppeHuyca.

Bxrnaa oTe4ecTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUHU FNEKTPOJUTUUECKON THUCCOUUALINH.

YcTpaHeHne )KeCTKOCTH BOJIbI Ha TPOMBIIITIEHHBIX MPEATNPUATHUSAX.

CepHast KUCIIOTa — «XJIE0 XUMUYECKOMN MPOMBIIIIEHHOCTH».

Hcnonp30BaHne MUHEPATIbHBIX KUCJIOT HA MPEANPUATHIX Pa3IMUHOrO MPOQUIIS.
OKCHUIBI U COJIM KaK CTPOUTENbHBIE MaTepHAIIbI.

HcTopwus rurca.

[ToBapeHHas COJIb KAK XUMUYECKOE ChIpPhE.

MHoronukuii KapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIINIEHHOCTH, B OBITY.

Peaknuun ropenus Ha mnpousBoactBe M B ObiTy O BupryansHoe MonenupoBaHue
XUMHUYECKUX MPOIECCOB.

DIEKTPOJIU3 PACTBOPOB JIEKTPOIUTOB.

DNEKTPOJIU3 paACIIABOB AIEKTPOIUTOB.

[IpakTuueckoe mTpUMEHEHUE AIEKTPOJIU3A: paduHUpOBaHUE,
raJibBaHOIUIACTUKA, FaIbBAHOCTETUS.



Hcropus noaydeHus ¥ MpOU3BOJICTBA ATFOMUHMUS.

DNEKTPOIMTUYECKOE MOTyYeHUE U paQUHUPOBAHNE ME]IH.

Kuznp u gesrensHOCTh I, J19BH.

Ponp MeTaiioB B HCTOPUH YETOBEYECKON LIMBUIIN3ALUU.

HcTopuss OTEUYECTBEHHOM  YEpPHOU METaJUTyPTHUH. CoBpemMeHHOE
METAJLTYPTrUYECKO€E MPOU3BOACTBO.

Hctopusi 0TeUEeCTBEHHOM LIBETHOM MeETaUTypru. Poib METaluioB M CIUIABOB B HAY4YHO-
TEXHUYECKOM IIPOTpeCCe.

Koppo3us meTanioB u cocoObl 3aUTH OT KOPPO3HUH.

WuepTHBIC Uu 6J1aTOPOTHBIC Ta3bl.

Poxnaromue coyiv — raJioreHsl.

HcTopus mBEeICKON CIIUYKH.

HcToprsi BOSHUKHOBEHUS U Pa3BUTHSI OPTrAHUYECKON XUMUH.

Kuznb u nearensHocth A.M. ByTieposa.

Buramusm u ero kpax.

Posnb 0TE€4ECTBEHHBIX YUEHBIX B CTAHOBJIIEHUHU U PA3BUTUU MUPOBOM OPraHMYECKON XUMUMU.
CoBpeMeHHbIE TPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHSI.

DKOJIOTUYECKHUE aCMEKThl UCTIOJBb30BAHUS YTJIEBOJOPOIHOTO CHIPHSI.

DKOHOMHUYECKHUE aCMEKThl  MEXKIYHapOJHOIO COTPYIHHYECTBA 10 VCTIOJIb30BaHUIO
YTJIEBOJIOPOJIHOTO CHIPHSI.

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

XUMHS YTIIEBOJIOPOJHOTO ChIPhS U MOS Oyy1iias npogeccusi.

YrineBonopoaHOE TOILIMBO, €T0 BUAbI U HA3HAYCHUE.

CUHTeTHYECKHE KaydyKU: UCTOPHS, MHOTOOOpa3ne 1 MEePCIICKTUBBHI.

Pe3nHOoTEXHUUYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHHUECKOM ITpOrpecce.
CBapouHOE MPOU3BOJICTBO U POJIb XUMUU YTIIEBOJIOPOIOB B HEM.

Hedtp u ee TpaHCHOpPTHpOBKAa KAaK OCHOBAa B3aMMOBBITOJHOTO MEXKIYHAPOIHOTO
COTPYJHUYECTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM JEATEJIbHOCTHA

CTYAEHTOB

Cooepicanue
00yuenus

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

Baxueiimue
XUMHUYECKHe
MOHATHSA

» JlaBaTh OIPENCICHUE U ONEPUPOBATH CIEAYIOUIUMU XUMUYECKUMHU
MOHATUAMM: BELIECTBO, XUMHUYECKHM DIEMEHT, aToM, MOJIEKYJIa,
OTHOCHTEJIBHBIE aTOMHAsI U MOJIEKYJISIDHAs. MacChl, HOH, AJLIOTPOIINS,
U30TOIIBI, XUMUYECKAst CBSI3b, JIEKTPOOTPULIATEIIBHOCTD,
BaJICHTHOCTD, CTEIIEHb OKUCIICHUS, MOJIb, MOJIAPHAsl Macca, MOJIAPHBIN
00BbeM Tra3000pa3HbIX BEIIECTB, BEIECTBA MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI, PACTBOPBI, JIEKTPOIUT U HEAIEKTPOJINT,
IIEKTPOJUTHYECKAsT NUCCOLMALUA, OKUCIMUTEIb U BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAaHOBJIEHHE, TEIJIOBOM 3(PPEKT peakiyu, CKOpOCTh
XUMUYECKOW  pEeaKkIuu, KaTalin3, XHMHUYECKOE  DPaBHOBECHE,
yIACPOMHBIA  CKeleT, (YHKIWOHAJIbHAs  TpyIa, H30MEpHs,
TOMOJIOTHS.

OcHOBHBIE
3aKOHbI XUMHH

= @opMyIMpPOBaATh 3AKOHBI COXPAHEHUS MACCHI BEILIECTB U
IIOCTOSIHCTBA COCTABa BEIIECTB.

®  VcraHaBIMBAaTh IPUYMHHO-CIIEICTBEHHYIO CBS3b MEXIY
COJEpKAHMEM ITHX 3aKOHOB U HaMCAHUEM XUMUYECKHX (GOpMYI U
YPaBHEHHH.

®  VcTaHaBIMBATH YBOJIOIMOHHYIO CYIIIHOCTh MEHIEJIEEBCKOM U
COBPEMEHHOU (OPMYITHPOBOK NIEproIuIecKoro 3akoHa J[. 1.
Menpeneena.

®  OOBACHATH PU3NIESCKUN CMBICIT CAMBOJIMKH TIEPUOANIECKON
TaOIMIBl XUMHUUECKuX d51eMeHToB J[.M. MeHneneeBa (HomMmepoB
3JIEMEHTA, IEPUOAA, TPYIIIbI) U YCTAHABIMBATH IPUYUHHO-
CJIEACTBEHHYIO CBA3b MEXKAY CTPOCHUEM aTOMa U 3aKOHOMEPHOCTIIMHU
W3MEHEHHS CBOMCTB 2JIEMEHTOB M OOpa30BaHHBIX UMU BEIIIECTB B
MEPUOJAX U TPyIIax.

= XapakTepu30BaTh FJIEMEHTHI MAJIbIX U OOJBIINX TIEPHOJIOB 10 UX
MOJIOXKEHUIO B niepuoanueckon cucreme .M. Menaeneena.

OcHOBHBIE
TEOPUH XUMHUU

®  VYcTaHaBIMBATH 3aBUCHMOCTH CBOMCTB XUMUYECKUX BEIIECTB OT
CTPOEHUS aTOMOB 00pa3yIONUX UX XUMHUECKUX HJIEMEHTOB.

= XapakTepu30oBaTh BAXKHEUIIINE TUIIBI XUMUUYECKUX CBS3EN U
OTHOCHUTEJIBHOCTh 3TOM TUIIOJIOTUU.

= OOBACHATH 3aBUCUMOCTH CBOWMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS KPUCTALINYECKUX PEIIETOK.

= OopMyaHUpPOBATH OCHOBHBIE MOJIOKEHHS TEOPUU
AIEKTPOJIUTUYECKON TUCCOLUMALIMY U XapaKTepU30BaTh B CBETE 3TOU
TEOPUHU CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUMN.
= OopMyIHUpPOBATH OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO
CTPOEHMS OPraHMYECKUX COCUHEHNN U XapaKTepU30BaTh B CBETE
3TOM TEOPUHU CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHUX
COCIMHEHU M.




Baxueitimue
BelIeCTBA "
MaTepHaJbl

= XapakTepu3zoBaTb COCTaB, CTPOCHHUE, CBOWCTBA, IOJIYYCHHUE H
npuMeHeHue BaxkHenmux metamwioB ( IA u I A rpynn, amomuHus,
XKene3a, a B ECTECTBEHHO-HAydyHOM mpoduie W HEKOTOphIX d-
9JIEMEHTOB) U UX COCAUHCHUM.

= XapakTepu3oBaTb COCTaB, CTPOCHHUE, CBOWMCTBA, MOJYyYECHHE U
npuMeHenue BaxkHenmux HemetaoB (VIIL A, VIIA, VIA rpynm, a
Takke a3zora u ¢ocdopa, yraepoga M KPEeMHHs, BOJOPOJA) U HUX
COCUHECHMH.

= XapakTepu3zoBaTb COCTaB, CTPOCHHE, CBOWMCTBA, MOJYyYECHHE U
MpUMEHEHHE BOXHEUIINX KJIAaCCOB  YIJIEBOJOPOJOB (QJIKaHOB,
[IUKJIOATTKAHOB, aJIKEHOB, AJIKWHOB, apEHOB) U X HanboJee 3HAUMMBIX
B HAPOJHOXO3SIMCTBEHHOM IUIAHE MPEACTABUTEIEH.

= B aHajnormyHoOM = KIIOYE€  XapaKTepHU30BaTh  BaKHEHIIUX
MpEeJCTaBUTENC APYruxX KIAcCOB OPraHUYECKUX COECAMHEHMIM:
METaHOJ M D3TaHOJ, CJIOXHBIE Y(PUPBI, KUPBI, MbUIA, ATbICTHIBI
(popmanbierug M aneTaNbIETHa), KETOHBI (aleToH), KapOOHOBBIC
KHACTIOTHI (YKCYyCHasi KMCJIOTA, JUISl €CTeCTBEHHO-HAYYHOTO MPOQuIs
MpEJICTaBUTENEH IPYTUX KJIACCOB KUCJIOT), MOHOCAXapu/ bl (TJIFOKO3a),
Iycaxapunbl (caxaposa), moJicaxapuibl (Kpaxmaidl U IEJUI0JI03a),
AQHUJIMH, aMUHOKHCIJIOTBHI, O€JIKH, MCKYCCTBEHHBIE W CHHTETHYECKHUE
BOJIOKHA, KaY4yKH, MJIACTMACCHI.

XuMHu4YecKui
SI3BIK U
CUMBOJINKA

®=  Hcnonp3oBaTh B yueOHON M IMPO(ECCHOHANBHON AEATEIbHOCTH
XUMUYECKUE TEPMHUHBI U CUMBOJIUKY.

®= HaspiBaTp W3y4eHHBIE BEIIECTBA 110 TPUBHAIBHONW  WIH
MEXIYHAapOJHOW HOMEHKJIATYpe W  OTpaXkaTb COCTaB  ITHUX
COEMHEHHH C TIOMOIIBI0 XUMUYECKUX (HOPMYIL.

= OtpaxaTh XUMHUYECKHE IPOLECCHl C IOMOIIBIO YpPaBHEHUN
XUMHUYECKUX PEaKLUN.

XUMH4YecKue
peakuuu

=  OOBACHATH CYIITHOCTH XUMHYECKUX MPOIIECCOB.
KnaccudunmpoBate  XMMUYECKHE  peakIMd TO0  Pa3IUYHBIM
NpU3HAKAM: YHCIYy U COCTaBYy MPOAYKTOB M PEAreHTOB, TEIJIOBOMY
s dexTy, HampaBieHuto, dasze, HAIMYUIO KaTaau3aTopa, H3MEHEHUIO
CTETIeHEH OKHMCIICHHS 3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA.

®  VcraHaBIMBATh MPU3HAKK OOIIET0 W Pa3IMYHOTO B THUIOJIOTHH
peaKuuii 11 HEOPraHUYECKOW U OPraHUYECKOM XUMHH.

=  KnaccuduimpoBaTh BeIIeCTBA M MPOLECCHl C TOYKH 3pPEHUS
OKHCJICHUSA-BOCCTAHOBJIEHUsA. (COCTaBJISITh ypaBHEHUS peaklUil ¢
MOMOIIIbI0 METO/a 3JIEKTPOHHOIO OajaHca.

* (OOBSICHUTH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEaKuuu U
MOJIOXKEHUS] XUMUUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (DAKTOPOB.

XUMH4YeCKuil
JKCIIEPUMEHT

®  BuIMOJIHAT XUMHUYECKUI HKCIIEPUMEHT B MOJIHOM COOTBETCTBHH
C MpaBWJIaMU OE30TMIaCHOCTH.

=  HaGmongath, QUKCHpPOBaTh W OMUCHIBATh  PE3YyJIbTAThI
IIPOBEJICHHOTO SKCIICPUMEHTA.




Xumuueckas =  [IpoBoANTH CaMOCTOSTENHHBIA MOUCK XUMHYECKON HHpOpMaIUn
nHpopMAanus C WCIIONB30BAHMWEM PA3IMYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX
U3JaHUH, KOMIIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB MHTepHEeTa);

"  JCNOJIB30BAaTh KOMIIBIOTEPHBIE TEXHOJOTUH Uil 00OpabOTKU |
nepeadyd XMMUYECKOW HHQOpPMALMKW ¥ €€ TPEACTABICHHUS B
pa3nu4HBIX (hopmax.

Pacuersl o ®  VYcraHaBIMBaTh  3aBUCUMOCTb  MEXKIY  KAayeCTBEHHOM U
XHMHYECKHM KOJINYECTBEHHOM CTOPOHAMU XMMHUUYECKUX OOBEKTOB U ITPOLIECCOB.
dbopmyaam u = Pemarp pacueTHble 3ajaud MO XUMHYECKUM (¢dopMylIaM U
YPaBHEHUSIM.
YPaBHEHUAM
Ipo¢puiasHoe u ®  OOBSCHATh XUMHYECKHE SIBIICHUS, IPOMCXOAAIIUE B IPHUPOJE,
npodeccuoHaILHO OBbITY M Ha IPOM3BOJICTBE.
3HAYHMOE =  Onpenenstb BO3MOKHOCTH IPOTEKAHUS XUMHUYECKUX
coeprKanme IPEBPALLEHUN B PA3IMYHBIX YCIOBUSX.

= CoOmromaTh mpaBHJa JKOJOTMYECKH TPaMOTHOTO MOBEACHUS B
OKpYXaroLIen cpeae.

=  OneHuBaTh BIMSHUE XHMHYECKOTO 3arpsi3HEHHS OKpY)Karollen
Cpezbl Ha OpraHU3M YeJIOBEeKa U JIPYTHe KUBbIe OPTaHU3MBI.

= CobOmonate mpaBmia 0€30MacHOTO OOpaIleHHs C TOPIOYHMHU |
TOKCUYHBIMHU BEIIECTBAMH, Ta0OPATOPHBIM 000PYJOBaHHEM.

= [OTOBUTH pacTBOpPBI 33aJaHHOW KOHIIGHTpalMK B OBITY W Ha
HPOU3BOICTBE.

= Kpuruuecku OLICHUBATh JTOCTOBEPHOCTh XMUMHUYECKOit
MH()OPMAIH, TIOCTYIAIOIIEH U3 Pa3HBIX UCTOYHUKOB.

YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHHWE ITPOT'PAMMBI YUEBHOM JJUCHOUTLIAHBI «XUMUAS»

OcBoeHue nporpaMMbl y4eOHON AMCHUIUIMHBI «XUMHUS» peaTu3yeTcsi B KaOuHeTe
XUMUHU ¥ OUOJIOTHH.

B cocraB yueOHO-METOIUYECKOT0 U MaTEPUAIBHO-TEXHUUECKOTO OCHAILIEHUS
KaOMHETa XUMHUHU BXOJAT: HATypajbHble OOBEKTHI, MOJAENTH, MPUOOPHI U HAOOpPHI A
MOCTAHOBKHU JIEMOHCTPAIIMOHHOTO M YYEHUYECKOr0 3KCIEPUMEHTA; MeYaTHbIE U AKPAHHO-
3BYKOBBIE CPEJICTBA OOYUCHUS; PEAKTUBBI; IEPESUHN OCHOBHOM U JIOMIOJIHUTEILHON yueOHOM
JUTEpaTyphl; BCIOMOTATeIbHOE OOOPYIOBaHME M HMHCTPYKIHMH;, OUOIMOTEUHBIN (OHI,
BUPTYyalbHas 1ab0paTopusl.

B OubGnuoreunsiii ¢GoHA BXOAAT YYCOHUKH U YYCOHO-METOJIUYECKHE KOMILIEKTHI
(YMK), pnomymieHHble AJis MCHOJB30BaHUS B MPO(ECCHOHANBHBIX 00pa30BaTeIbHBIX
OpraHu3alMsIX, PEeaTu3yIomUX O00pa30BaTeNbHYI0O TPOrpaMMy CpPEIHEro  00IIero
obpazoBanusi B mpenenax ocBoeHus OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETrO
00pa3oBaHusl.




B mpouecce ocBoeHuss mporpaMMbl Y4eOHON MHUCHUIUIMHBI «XHUMHS» CTYICHTHI
UMEIOT BO3MOXKHOCTh JIOCTYNa K DJJEKTPOHHBIM Yy4e€OHBIM MarepuajgamM 10 XHUMHH,
uMeroIuecs B cBOOOAHOM JIocTyre B cucteme MHTepHeT (uepe3 OuOInoTeKy).
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O6 oOpaszoBanuu B Poccuiickoit Deneparuu. denepanbHblii 3akoH Poccuiickoit
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®enepanbHbI roCy1apCTBEHHBI 00pa30BaTENbHbIN CTAaHAAPT CPEAHETO (IIOJIHOTO)
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00pa30BaTeNIbHOTO CTaHJapTa CPEIHETO (TIOJTHOT0) 00IIEro 00pa3oBaHUs».

PekoMenpanuu mo opraHu3alMy MOJYYEHHUS CpeAHero oOlmiero oOpa3oBaHHs B
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roCy/IapCTBEHHOMU MOJIMTUKU B cpepe moaAroToBku pabounx kaapos u A0 Munobpuayku
Poccun ot 17.03.2015 Ne 06-259).

[Na6puensu O.C. Xumust 111 mpenoaBaTes: y4eOHO-METOANYECKOE
nocodbue / O.C. I'abpuensn, I'.I'. JIpicoBa. — M.: 2014
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npodust (ANEKTPOHHOE MPUIIOKESHUE)

Apmanckuii E.A. «Metoauka o0yuenust xumun» -M.: 2003r.

["a6pensn O.C. Hacronbuast kaura yuutens 10-11 kmacc — M.: 2004r.

Kysnenosa H.E. O0yuenne xumMun Ha OCHOBE MEXKIPEAMETHON HHTEerpatuu — M.
2004r.

YepuoOennckas .M. «MeToauka oOydeHns: XUMHH B CPEIHEN IIKOJIE» MOYPOUYHBIE
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«Eaunblit rocyiapcTBeHHbIN 3K3aMeH» (yueOHoe mocobue) Ky3pMeHko;
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chemistry-chemists.com/index.html - 371eKTpOHHBIN KypHaNT «XUMHUKHA U XUMUS».



