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[MTOACHUTEJIbHA A 3AIINCKA

ITporpamma o611€00pa30BaTEILHOTO yUeOHOTO MpeaMeTa « XUMUs) MpeaHasHaueHa 1Jis
U3ydeHUs: B  NPO(ECCHOHATBHBIX  00pa30BaTENBHBIX  OpraHU3alMsIX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 IPOTPaMMy CPEIHEro o0Iero oopa3zoBaHus B Mpeesiax OCBOCHUS OCHOBHOM
npodeccuonanibHON obOpazoBarensHON mporpammbl CITIO (OITOIT CITO) na 6a3e OCHOBHOTO
oOmiero o00pa3oBaHMsA TPU IOATOTOBKE KBATM(PHUIMPOBAHHBIX pPAa0OYMX, CIyXKalUMX U
CTEIHAIMCTOB CPETHETO 3BCHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oOrmiero
0o0pa3oBaHUs, MPEIBIBISAEMBIX K CTPYKTYpE, CONCPXKAHHIO W pe3ysibTaTaM OCBOCHHS
00111€00pa30BaTENILHOrO yU4eOHOT0 MpeaMeTa «XuMus», B COOTBETCTBHM ¢ PeKkoMeHIanusImMu 1o
OpraHu3alliil  TOJYYCHHs CpEAHEro o0mero o0pa3oBaHWs B TpeleliaX  OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CpeIHero MpohecCHOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o01mrero o0pa3oBaHus ¢ y4eTOM TpeOoBaHUM (eaepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJApTOB M TOJy4aeMOH MPO(EcCHH WM CIEHUAIBHOCTH CPEIHEro Mpo(hecCHOHAIBHOTO
obOpaszoBanust (mucbMo JlemapTamMeHTa TOCYIapCTBEHHOW TIOJUTUKH B cdepe MOATOTOBKH
pabouux kaapos u AI1O Munobpnayku Poccun ot 17.03.2015 Ne06-259).

ConeprkaHue mporpaMMbl « XMMHS» HAIIPAaBICHO Ha JOCTH)KEHUE CIICTYIOIINX HeJIe:

* (QopmupoBaHue y o0ydyaroumxcs yMEHUsl OIlCHMBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUSA
JUTSL KQKJIOTO YEeJIOBEKa;

* ¢dopMHupOBaHKHE y OOYYAIONMIUXCS IIEIIOCTHOTO MPEACTABJICHUS O MHUPE M POJIM XUMHH B
CO3JJaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA; YMEHHUS OOBICHATH
O0OBEKTBI U TIPOILIECCHl OKPY’KAIOIICH EHCTBUTEILHOCTH: MPHUPOIHON, COIMATLHOM,
KyJbTYPHOH, TEXHUUECKOU CPEbl, UCIIOJIB3YS AJI ATOTO XUMHUYECKHUE 3HAHMS;

*  pa3BUTHE y O0YYArOIIUXCs YMEHUN pa3nuvath (PaKThl U OIICHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIBI, BUJICTh WX CBSI3b C KPUTEPUSMHU OLIEHOK W CBSI3b KPUTEPUEB C OMPEICICHHOM
CHUCTEMOMU IIEHHOCTEH, (OPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3HIIHIO;

*  mpuoOpeTeHHe OOYYAIOIIMMUCS ONBITa PAa3HOOOpPA3HOW EATETLHOCTH, IMO3HAHUS |
CaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB, WMEIONINX YHUBEPCAIBHOEC 3HAYCHUE LIS
pa3IMYHBIX BHUIOB JESITEIBHOCTH (HABBHIKOB pEIICHUS MPOOJIEeM, MPUHITHS PEUICHUH,
NIOWCKa, aHanu3a U 00paboTKM WMHpOpMAlNUK, KOMMYHUKATUBHBIX HABBIKOB, HAaBBIKOB
U3MEpPEHUH, COTPYJHUYECTBA, 0€30MaCHOT0 OOpalleHHsI ¢ BEIIECTBAMU B TIOBCEAHEBHOM
JKU3HU).

PaGouas mporpamMMa MOXET HCIOJB30BaThCS  IPYTUMHU  MPO(ECCHOHATbHBIMU
00pa3oBaTebHBIMU OPTaHU3ALUSIMH, PEAUTU3YIONIMMU 00pa30BaTEIBHYIO IPOTPAMMY CPEIHETO
obmiero obpazoBanust B mpenenax OIIOII CIIO wa 6a3e ocHOBHOro 00miero oOpa3oBaHUS;
IIPOTPaMMBbI TIOATOTOBKY KBAJM(UIIMPOBAHHBIX PabOUYMX, CITY)KaIMX; MPOrpPaMMBI MOJITOTOBKH
cnenuanuctoB cpennero 38eHa (IIKPC, IITICC3).



1. MACIHOPT PABOYEWM ITPOI'PAMMBI

1.1 O0mas xapakTepucTuKa 0011e00pa30BaTEJIbHOI0 Y4eOHOro npeamera « XuMus»

XUMHS — 3TO HayKa O BEIIECTBaX, UX COCTaBE M CTPOEHUU, CBOMCTBAX M MPEBPAIICHHUSIX,
3HAUEHUU XMMHYECKHUX BEIIECTB, MAaTEPHAJIOB U MPOIECCOB B MPAKTHUYECKOH ACSITEIHLHOCTH
YeJIoBeKa.

Copnepxanmne 001€00pa3oBaTeNbHOIO Y4eOHOrO mpeaMmera «XHUMHUs» HampaBlIeHO Ha
YCBOGHHE OOY4YaIOIIMMHUCS OCHOBHBIX TMOHSTHHA, 3aKOHOB M TEOPHM XUMHUM; OBJIAJCHHE
YMEHHUSMH HaONOIaTh XUMHUYECKHE SBICHHUS, MPOBOJAWTh XHMHUYECKUN OIKCIIEPUMEHT,
MPOU3BOJIUTH PAcUeThl HA OCHOBE XMMHMUYECKHUX (DOpPMyJ BEIIECTB M ypaBHEHUN XUMHYECKHX
peaKuui.

B npouecce nzyueHus XuMum y o0y4aromnxcsi pa3BUBAIOTCS T03HABATENIbHbIE HHTEPECHI U
MHTEJUIEKTyalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM NMPHOOPETEHUs 3HAHUH O
XUMHUM B COOTBETCTBUM C BO3HHUKAIOUIMMH >KM3HEHHBIMU MpPOOJeMaMU, BOCHUTHIBACTCS
OepeXHOe OTHOIIEHUS K TMPUpPOAE, MOHMMAaHUE 3J0pPOBOTO 00pasza >KM3HU, HEOOXOTUMOCTH
NpEIyIPEXKACHUS SBICHUH, HAHOCAIINX BPE] 3A0POBBIO U OKpy»Katolei cpeae. OHM OCBauBaOT
IpUEMbl TPAMOTHOrO, OE30MaCHOT0 HCIOJIb30BAHUS XMMHMYECKHUX BELIECTB U MaTepUasoB,
PUMEHSIEMBIX B OBITY, CETbCKOM XO3SHCTBE U Ha IPOM3BOJICTBE.

[Ipu cTpyKTypUpOBaHUU COJEP)KaHHUS 0O0IIEO00pPa30BaTEIBLHOTO YUEOHOTO TpeaMeTa IS
npodecCHOHATBHBIX ~ 00pa30BaTEeNbHBIX  OpPraHM3aLUi, peaTH3yIoUMX 00pa30BaTeIbHYIO
nporpammy cpeaHero oo6mero oOpaszoBanust B mpenenax ocBoeHuss OIIOIT CIIO na 0Gaze
OCHOBHOT'O 00I1Iero 00pa3oBaHus, yUUThIBaJIach 00BEKTHUBHAS PEaIbHOCTh — HEOOIbIIONH 00BeM
4acoB, OTHYIIEHHBIX Ha U3y4Y€HWE XUMUU U CTPEMJICHHE MaKCUMAJIbHO COOTBETCTBOBAThH UJIESAM
pasBuBatoiiero ooyuenus. [loaromy TeopeTnueckrue BOIPOCkl MAKCUMAJIBHO CMEIIEHBI K HaYay
M3YYEHUs TUCHUIUIMHBI, C TEM YTOOBI MOCIENYIOMHHA (pakTHUeCKuii MaTepral paccMaTpUBaJICs
Ha OCHOBE M3yUYCHHBIX TEOPUH.

Peanuzanus Ae1yKTUBHOTO MOAXOJa K M3YYEHHIO XMMHUU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKUX ONepaliii MBIIUICHHUS, KaK aHaJu3 W CHHTE3, 0000IIeHHWe W KOHKpETH3allus,
CpPaBHEHME U aHAJIOTHS, CUCTEMATHU3alMs U KilacCubuKalus U Ap.

N3yuenne xumun B IpodeCCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMUIX, PEATH3YIOIINX
00pa3oBaTeNbHYI0 TPOrpaMMy cpeaHero oomero obpaszoBanus B mpenenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOro o0Iero odpa3oBaHUs, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTU OT
npoduisi mpodeccHoHaTBLHOTO 00pa3oBaHMSA. ITO BBIPAXKAETCS B COACP)KAaHUM OOyYCHHSI,
KOJIMYECTBE YacOB, BBIACISEMBIX Ha HM3yYEHUE OTICNBHBIX TEM IMPOTrpaMMbl, TIyOWHE HX
OCBOEHUS 00yJaromUMHUcs, 00beMe U XapakTepe MPaKTUYECKUX 3aHATH, BUIaX BHeAYIUTOPHON
CaMOCTOSITENIbHON PabOThI CTYICHTOB.

Crneuuduka wu3yyeHUS XUMUU TpPU OBIAJACHUM MpodeccusMu U CleUUuaIbHOCTAMU
TEXHUYECKOTO Npodumisi OTpakeHa B Kaxaod Tteme pazgena «Cozaepkanue y4uyeOHOM
TUCHUIUIMHBDY B pyOpuke «I[lpodunpHpie u mpodeccnoHalbHO 3HAUMMBIE DJIEMEHTHI
CoZiepKaHUsD». DTOT KOMIIOHEHT peau3yeTcsl Ipy WHAMBHIYaJbHON caMOCTOSTeNbHOU paboTte
oOygaronuxcsi (HamucaHuW pedeparoB, TMOATOTOBKE COOOIIEHUM, 3aIUTe IPOCKTOB), B
nporecce y4yeOHOW  JEATETBbHOCTH TOA  PYKOBOJACTBOM  IpenojaBatelisi  (BBIMTOJHEHHH
XUMHYECKOTO JKCIEpUMEHTa — Ja00paTOPHBIX OIBITOB M MPaKTUYECKUX paboT, pelieHuu
MPAKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/1a4 | T.11.).

Jlns opraHu3anuu BHEAyJIUTOPHON CaMOCTOSITENIbHOM paboThl CTYIEHTOB, OBJIAJEBAIOIINX
npodeccusimu  CIIO wu  cneumansHocTaMu  CIIO  TexHuMYeckoro mpoQuis MpeacTaBIeH
MIPUMEPHBINA TTepedeHb pedepaToB (JOKIAI0B), HHANBUTYTBHBIX TIPOSKTOB.

B mporecce uzydeHus XuMuu BaKHO (OpMUPOBATh MHGOPMAITMOHHYIO KOMIIETEHTHOCTD
obyuaronuxcs. [loaToMy Tpu  OpraHm3alid  CaMOCTOATEIBLHONH paboThl  HEO0OXOIUMO
AKIIEHTUPOBAaTh BHUMaHHE OOYYaIONIMXCS HA MOUCKEe HWHQPOpPMAIMM B CPEICTBAX MacCMeIua,



WNuTtepHeTe, y4eOHOW W CHEIHAIBHOW JHMTEPAType C COOTBETCTBYIOIIMM OG(OPMIICHHEM H
HpEICTAaBICHUEM PE3YJIHBTATOB.
N3yuenne o00meoOpa3oBaTeIbHOTO Y4YeOHOro TmpeameTa «XHMHS»  3aBEpIIAcTCs

NOJIBE/ICHUEM HTOTOB B (popMe dK3aMeHa B paMKax MPOMEXKYTOUYHOH aTTecTalllu CTYJICHTOB B
nporecce ocBoenust OIIOIT CIIO ¢ momydyenmem cpemuero obmero obpazoanusi (IIIIKPC,
[IICC3).

1.2 MecTto y4eOHOr0 npeaMera B y4eOHOM IJIaHE
OO6meoOpa3oBaTenbHbI  y4eOHBIH  mpeaMeT  «XUMHS»  ABISICTCS  MPEAMETOM
00s3aTeNIbHBIM M U3ydyaeTcs B o0mieoOpa3zoBarerabHOM Hukie ydebHoro rutana OITOIT CITIO
(IITKPC, MIICC3).

1.3 Pe3ysabTaTrhl 0CBOCHUSA Y4eOHOTI0 MpeaMeTa
OcBoeHne comepkaHus 001IEe00pa30BaTEILHOTO Y4eOHOro mpenMera «XUMHUSDY
o0ecneunBaeT JOCTUKEHHUE CTYICHTaMU CJIEAYIOIINUX Pe3yIbTATOB:

. JUYHOCHHBIX:
JI1 4yBCTBO TOPAOCTH M YBAXKEHHS K HCTOPUH U TOCTHXKEHUSAM OT€UECTBEHHOW XUMHYECKON

HayKH; XMMAYECKH I'PaMOTHOE TIOBEJICHHE B MPO(ECCHOHANBHOM NEATETbHOCTH U B OBITY IPH
o0palIeHny ¢ XUMHUYECKUMH BEIIECTBAMH, MaTepUalaMi U MTPOLIECCaMU;

JI2 TOTOBHOCTH K POJOHKEHNUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKAIIMN B U30paHHOM
po(hecCHOHATLHOM IEATENIbHOCTH U 00 BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMITETSHITUI
B 3TOM;

JI3 yMeHue ncnosib30BaTh TOCTUKEHUSI COBPEMEHHON XUMHUUYECKON HAYKH M XUMHUYECKUX
TEXHOJIOTUH [ MOBBIIIEHUS] COOCTBEHHOT'O MHTEJIEKTYaIbHOTO PAa3BUTHUS B BHIOPAaHHOM
npohecCHOHATLHON IeATEILHOCTH;

L Memanpeomemubtx:

MT1 ucnosnb30BaHNe Pa3InYHBIX BUIOB MI03HABATEILHON AEATEIBHOCTH M OCHOBHBIX
MHTEJUIEKTyalbHBIX Omepanuii (IOCTaHOBKY 33/1a4H, (POpMYIHUPOBAHUS TUIIOTE3, aHATIN3A U
CHHTE3a, CPaBHEHUS, 0000IIECHNS, CHCTEMATH3aI|H, BBISIBICHHUS TPUINHHO-CIIECTBEHHBIX
CBSI3€H, TIOMCKa aHAJIOTOB, (HOPMYJINPOBAHNUS BHIBOJOB) [UIS PEIICHHUS OCTABICHHON 3a/1a4H,
HNPUMEHEHHE OCHOBHBIX METOJIOB O3HAHMSA (HAOIOACHNS, HAYyYHOTO SKCIICPUMEHTA) JUIS
M3y4YCHUS Pa3INYHBIX CTOPOH XMMHUYECKIX OOBEKTOB U MIPOIIECCOB, C KOTOPHIMH BO3HUKAET
HEOO0XOIMMOCTh CTAJIKUBAThCA B PO ecCHOHATIBLHOM cdepe;

MT?2 ucnosb30BaHUE PA3TUIHBIX HCTOYHUKOB JIJIS1 TIOJIYYCHHST XUMHUYECKOW HH(POPMAIIHH,
yYMEHHE OLIEHUTh €€ JOCTOBEPHOCTD JIJISl TOCTHKEHHUS XOPOILIUX PE3yJIbTaTOB B
npodeccuoHaabHOM cdepe;

*  npeomMemmubIxX:

I11 copMupoBaHHOCTH MPEICTABICHUN O MECTE XUMHH B COBPEMEHHOM HayYHOU KapTHHE
MUpa; IOHUMaHHUE POJIU XUMUHU B (HOPMUPOBAHUH KPYT030pa U GYyHKIIMOHATIBLHOW IPaMOTHOCTH
YyeJloBeKa JJIs PelleHus] MPaKTHUECKUX 3aay;

I12 BnaseHre 0OCHOBOMOJIAralOIMMU XUMUYECKUMU OHATUAMHU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKO TEPMUHOJIOTUEN Y CUMBOJIMKOIM;



I13 BnaseHre OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHMUS, HCIOIB3YeMbIMU B XHMUU:
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM; yMEeHUE 00pabaThiBaTh, OOBICHATH
pe3yJbTaThl IPOBEACHHBIX OMBITOB U JIETaTh BBIBOABI; TOTOBHOCTh M CHOCOOHOCTH IPUMEHSTH
METObI MO3HAHUS TP PELICHUH MPAKTUYECKUX 3a/1a4;

114 copMHUpPOBaHHOCTH YMEHHS JaBaTh KOJINYECTBEHHBIE OLICHKU U IPOU3BOIUTH PACUETHI 110
XUMHUYECKUM (popMyJiaM U ypaBHEHUSIM;

115 BJIAACHUC MMPpaBUJIaMH TCXHUKU 0€30IaCHOCTH IIPpU UCIIOJIb30BAHNU XUMUUYCCKHUX BCUICCTB;

I16 chopmMupoBaHHOCTH COOCTBEHHOM MO3ZUIIMH 110 OTHOIIEHUIO K XMMHYECKOW HH(POPMAIIHH,
MI0JTy4aeMOM 13 pa3HbIX HCTOYHHKOB.



1.4 CooTHeceHHe TMYHOCTHBIX Pe3yJbTATOB BOCIIMTAHUS U Y4eOHOM IHCIUIIINHbI
¢ KPUTEPUSAMH OL[EHKH JOCTHKEHHS Pe3y1bTATOB

Koa nuyHOCTHBIX pe3yJIbTaToOB Koa nuuHOCTHBIX Kpurepun onenxu (KO)
peanu3aiuy IporpamMmbl pe3ynbratos JI
BOCTIIUTAHUS
JIP 7 | Oco3Harommii JI1 | uyBctBOo ropmoctu | KO 13.| IIposiBienue
MIPHOPUTETHYIO YBaXXCHHS K HCTOPUH MUPOBO33PCHUECKUX
IIECHHOCTh JIUIHOCTH Y TOCTHKCHUSAM YCTaHOBOK Ha TOTOBHOCTh
YEIOBEKa; yBaXKarolIuil OTE4YECTBEHHOU MOJIOIBIX JIFOJIEH K paboTe Ha
COOCTBEHHYIO M UYXKYIO XUMHYECKOI HayKH; 6saro OtedecTBa;
YHUKAJIBHOCTh XUMHYECKU
Pa3IMYHBIX CUTYaIUsX, TPaMOTHOE TTOBEACHNE
BO Bcex (Qopmax u B Ipo(heCCHOHATBHON
BUJIaX JACSITEIHLHOCTH. JESATSILHOCTH U B
OBITY IIpH OOpaIeHuN
C XUMHUYECKIMH
BEIIIECTBAMH,
MaTepuaIaMu U
MIPOIIECCAMH;
JIP 3a0oTammumiicsa o 3awmure | JI2 TOTOBHOCTB K KO. 19| IIposiBneHuE 3K0JI0THYECKON
10 OKpY>Kalolled  Cpensl, MPOAOJKEHUIO KYJBTYpBI, 6epeKHOTO
COOCTBEHHOH M UYKOU oOpa3zoBaHHs U OTHOILEHUS K POJHOM 3eMte,
Oe3omacHOCTH, B TOM MTOBBIIIICHUS
N MPHUPOTHBIM OOTaTCTBAM
yuciie HUppoBo KBaTM(UKALUU B
W3GPaHHOI Poccun u mupa;
npodeccronanshoii | KO.20 N
S — JeMoHCTpanysa ymeHui U
P ——— HABBIKOB Pa3yMHOT'O
OCO3HAaHUE POJIH IPUPOAOTIONB30BAHNS,
XUMHYECKUX HETEPITUMOTO OTHOIIICHHUS K
KOMIIETEHIIUH B 5TOM,; JIEUCTBUAM, IPUHOCSIIIUM
BpeJI SKOJIOTHH;
[IposiBneHME KyABTYPHI
KO.22 | notpebienns nHGOpMaIINY,
YMCHHIA U HABBIKOB
MOJIL30BAaHUS KOMITBIOTEPHON
TEXHUKOH, HABBIKOB 0TOOpa
Y KPUTHYECKOTO aHAIIN3a
uHGOpPMAIUH, YMEHHUS
OpHEHTHPOBATHCS B
WHGOPMAITHOHHOM
MIPOCTPAHCTBE;
JIP | OcymectBiaTs mouck, | JI3 | Ymenue KO.05 | IIposBienune
25 aHaIM3 " HCIIOJIb30BATh BBICOKOTPO(ECCHOHATBHOMN
WHTEPIPETAIUI0 JOCTHKCHHUS TPYJOBOH aKTUBHOCTH;
uHbOpMAaIUH, COBPEMCHHOU KO.06 | YuacTtue B
HEOO0XOMMOM JUIS XUMHYECKON HAYKU U UCCIICJIOBATEIBCKON U
BBITIOJTHCHHUS 3amaq XUMHYECKUAX MPOEKTHOM paboTe.
npodeccCHoHaTBEHOM TEXHOJOTHUM 715
JIeSITeTbHOCTH. MTOBBIIICHUS




COOCTBEHHOTO

WMHTEIJIEKTYaJIbHOTO
pa3BUTHUS B
BbIOpaHHON
pohecCHOHaIbHON
JEeSITeIbHOCTH;
JIP | OcyuecTBIsATh YCTHYIO KO.10 | IeMoHCTpalys HaBBIKOB
29 |u MHCHMEHHYIO MEKIMYHOCTHOTO JETIOBOTO
KOMMYHHUKAIIHAIO Ha OOIIeHHsI, COLMATBHOTO
roCyIapCTBEHHOM UMUJIKA;
SI3bIKE c y4eTOM KO.11 | I'oToBHOCTB K OOIICHUIO U
ocobeHHoCTe! B3aUMOJIEUCTBHIO C JIFOJIbMHU
COIIMAJIFHOTO u €aMoro pa3Horo cTaryca,
KYJIFTYPHOTO KOHTEKCTa STHUYECKOH, PeTUTHO3HON
MIPUHAICKHOCTH U B
MHOT000pa3HbIX
00CTOSTEILCTBAX,
JIP34 | Bribupatb CHOCOOBI KO. 5 | IIposBnenue
perieHus 3a1aq BBICOKOTPO(ECCHOHANBHOM
npodeccHoHaTEHOM TPYJAOBON aKTUBHOCTH;
JeSITEbHOCTH,
MPUMEHUTEIIEHO K
pa3IMYHBIM KOHTEKCTaM
JIP35 | Ucmonb30BaTh KO. 5 IIposiBenmne
MH(QOPMAIIIOHHEIE BBICOKOITPO(eCCHOHATBHON
TEXHOJIOTHH B TPYZOBOH aKTHBHOCTH;
npodeccuoHaTbEHOM
JeSITeIbHOCTH
JIP37 | CogeiicTBOBaTh KO.19 | IlposBienne 3k0a0rn4ecKoi
COXPaHEHUIO KYJIBTYpbI, OEpexHOTO
OKpy’Karollen  cpenpl, OTHOIIIEHUS K POJHOM 3emiie,
pecypcocOepekeHtIo, MPHUPOJTHBIM OOTaTCTBAM
s exTrBHO Poccun 1 mupa;
JIeCTBOBATH B KO.20 | /IlemoHCTpanus yMeHUH U
Ype3BBIYAIHBIX HaBBIKOB Pa3yMHOT'0
CUTYyaIUsIX NPUPOAOTIONB30BAHHUS,

HETEPIIHUMOT'O OTHOLICHUS K
,Z[eﬁCTBPIHM, MMPUHOCAIIUM
BpPCa SKOJIOTUH,




2. COJJEP)KAHUE YUEBHOM U CHUILIMHBI

TEXHUYECKHUW MPOPWUJIb NPOPECCUOHAJTBHOI'O OBPA3ZOBAHNS

BBE/IEHUE
Hayunbple MeTOJbI MO3HAHUS BEUIECTB M XMMHMYECKHX sIBICHUH. Poib skcnepuMeHTa U
TEOpPUU B XUMHH. MOJETMpPOBaHNE XUMHUYECKHX IMPOIECCOB. 3HAYEHHUE XMMHUH IPU OCBOCHUU
cneunanbHoctel CI1O Texanuyeckoro npoduiis NpopeccuoHaTbHOT0 00pa30BaHMUA.
CamocrosiTesibHasi padora:
[TonroToBUTH MMCEMEHHOE COOOIIEHHUE 10 TeME « XUMHSI CETOTHS»

YACTD 1 OBIIIAA 1 HEOPTTAHUYECKAS XUMUA
PA3JIEJI 1 OBIIIAA 1 HEOPTAHUYECKASA XUMUA

OCHOBHBIE NMOHATUA W 3AKOHBI XMMHU. NMEPHOJUYECKHUN 3AKOH "
NEPUOAUYECKASA CUCTEMA XUMHUYECKUX IJIEMEHTOB JINR
MEHJIEJIEEBA U CTPOEHUE ATOMA

Dopmupyemvie obpazosamenvrvie pezyivmamol. JI1,2, MT 1,2., 11 1,2,3,4,6.

Dopmupyemvie 1uuHOCmMHbBIE BochumamensbHvle pesyromamol. JIP 1,7,10,14,16,25,29,32,35,37

Tema 1.1. BemectBo. AtoM. Monekyna. XuMmuueckuil snemeHT. Asuotponus. IlpocTtsie u
CJI0KHBIE BellecTBa. KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKHUE 3HAKU U
dopmynbl. OTHOCHUTENbHBIE aTOMHasi M MOJeKyJsipHas Macchl. KoaudecTBo BellecTBa.
Crexuomerpusi. 3aKOH COXpaHEHHUSI MacChl BELIECTB. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJIIPHOU CTPYKTYpPbI. 3aKOH ABOTaJIpO U CIEACTBUS U3 HETO.

PacueTnpie 3amaun Ha HAXO0XKIEHUE OTHOCUTEIBHOW MOJIEKYJSIPHOM MAacChl, ONpPENEIICHUE
MacCOBOM J0JIM XUMUYECKUX JIEMEHTOB B CII0)KHOM BEIIECTBE.

Jemoncmpayuu

Mojenu aToOMOB XMMHYECKHX 3JIEMEHTOB.

Monenu MOJIEKYJ IPOCTBIX U CIOXKHBIX BelIecTB (1mapocrepxkHeBbie u CTroapTa— bpurneba).
Konnekuust mpocThIX M CIOXKHBIX BemiecTB. HekoTopble BemiecTBa KOJIWYECTBOM 1 MOJIb.
Monens MOJSIPHOTO 00BEMa ra3oB.

Annorponus hochopa, KUCIOPoia, 0JI0BA.

Ilpogpunvuvie u npogheccuonanvnHo 3HavumMvle 3I1EMEHMBL COOEPHCAHUA. AJIIOTPOIHBIE
MoauduKauu yriuepoaa (anmas, rpadur), Kuciaopoaa (KHCIOPO, 030H), 0JIoBa (cepoe u Oemnoe
0110B0). [ToHATHE 0 XMMUYECKON TEXHOIOTUU, OMOTEXHOJIIOTUH U HAHOTEXHOJIOTHH.
CamocrosiTesibHasi padora:

Cocrasnenue kpoccBopaa mo TeMe «OCHOBHBIC MOHATHSI XUMUU.» (15 cIIoB)

Pemienue 3amad no ypaBHEHUSIM XUMUYECKHX PEAKIUN.

Tema 1.2

Ilepnonnuecknii 3axon JI.U. MengeneeBa. Otkpeitue .M. MenneneeBsiM [leprognueckoro
3akoHa. [lepuoandeckuii 3akoH B hopmynuposke J1.M1. Menneneena.

[Mepuoguueckast Tabnuma XUMHUYECKUX  DIEMEHTOB —  Tpadudeckoe oToOpakeHue
nepuoanydeckoro 3akoHa. CTpyKTypa MepuoanIeCKOd TaOIHIIBL: MTEPUOIBI (MaJible U OOJIBIIHE),
rpymnsl (rnaBHast 1 T0OOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.H. Menoeneeea. ATom — clnokxHas 4acTHUILIA.
SAnpo (IpOTOHBI U HEUTPOHBI) U 3NEKTPOHHAsA obosiouka. M3otombl. CTpoeHHE 3MEKTPOHHBIX
000JIOYEK aTOMOB JJIEMEHTOB MallbIX MepuogoB. OCOOEHHOCTH CTPOCHMSI 3JIEKTPOHHBIX
000JIOYEK aTOMOB JJIEMEHTOB OONBIIHUX IMEPUOAOB (MEPEXOMHBIX 3iieMeHTOB). [lonstue 00
opOuTansX. s-, p- U d-opoOuTaNH. DIEKTPOHHBIE KOH(OUTYPAIIUA ATOMOB XUMHUYECKUX 3JIEMEHTOB.
CoBpemennast popmynupoBka [lepuoguueckoro 3akoHa. 3Hauenue [leproandeckoro 3akoHa u
Ilepuoauueckoil cucteMbl XxumMuuyeckux siaeMeHToB J[.M.MenaeneeBa s pa3BUTHUA HAyKU W



MOHUMaHUS XUMHUYECKON KapTUHBI MUPA.

Hemoncmpayuu

Pazmuunbie hopmel [lepuoanueckoii cucteMbl XumMuieckux 3meMenToB J1.1. Mennaeneena.
JluHamuueckue Tabnuibl 11 MoaenupoBanus [lepuoandeckoit cucteMbl. DIEKTpU3alus Tel u
HUX B3aUMOJCUCTBHUE.

Jlabopamopnuwiit onvim

MonenupoBanue noctpoeHus [lepuoanaeckoil TaOIUITBI XUMUYECKUX DJIIEMEHTOB.
Ilpoghunvusvie u npogheccuonanvro 3Hauumvle rj1emMeHmul cooeprcanus. PaagnoakTHBHOCTb.
Hcnonp30BaHne pagloaKTUBHBIX H30TOIIOB B TEXHUYECKUX IEJsIX. PEHTreHOBCKOE M3ITydeHUE 1
€TI0 UCIIOJIB30BAHUEC B TCXHUKEC U MCIUITUHEC. MO,Z[GJII/IpOBaHI/IG KaK METO HpOI‘HOSI/IpOBaHI/IH
CUTyaIluu Ha TIPOU3BOJICTBE.

CamocrosiTesibHas padora:

IToaroroBka coobmieHus mo teme: «XKu3up u gesrenpHocTh .M. MeHnneneeBay

Tema 1.3 CTpoenne Bemecrsa

HNonnas xumuyeckasi cBsi3b. Katnonsl, ux oOpa3oBaHHe M3 aTOMOB B pe3ylibTaTe Mporiecca
OKHUCJICHHUA. AHHOHBI, UX OOpa3oBaHHE W3 aTOMOB B pE3yJIbTaTe IMPOIIECCa BOCCTAHOBIICHUS.
HNonHasg cBs3b Kak CBSI3b MEXJIYy KaTHOHAMM W AHUOHAMU 32 CYET AJIEKTPOCTATUYECKOIO
nputsbkenus. Kiaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsijia, HATUYMIO THIPATHON
obonouku. HoHHBIE KpuUCTaUHUecKkue pemeTkd. CBOHCTBAa BEMIECTB C HWOHHBIM THIIOM
KPUCTAJUIMYECKON PEIIETKH.

KoBaneHTHasi XuMH4ecKkasi cBs3b. MexaHn3M 00pa30BaHMs KOBAJICHTHOH CBsI3U (OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIN). DIeKTpooTpulaTenbHOCTh. KoBaneHTHbIE MOJsipHAas HEMOJspHas
cBs3u. KpatHOCTh KOBaJ€HTHOM CBSI3U. MOJIEKYIISIpHBIE U ATOMHbBIE KPUCTAIITMYECKUE PELIETKHU.
CBoiicTBa BEUIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMHA KPUCTAIINYECKUMHU PEIIETKAMHU.
Meraninuyeckas cBs3b. MeTauinueckass KpHUCTAIMYECKas pEIIeTKa M MeTaUIM4ecKas
XUMHYECKasl CBA3b. PU3NYECKUE CBOWCTBA METAJLIIOB.

ArperaTHbie COCTOSIHHSI BellleCTB U BOAOPOAHAs CBA3b. TBeproe, )KUAKOEe U ra3zoo0pasHoe
cocTosiHMs BemlecTB. llepexox BemiecTBa M3 OJHOTO arperaTHOTO COCTOSIHUSL B JPYroe.
Bonopoanas cBs3b.

Yucrble BemiecTBa U cMecu. [loHATHE 0 cMecH BelIeCTB. | OMOreHHbIE U T€TEPOTEHHBIE CMECH.
CocraB cMmeceii: 00beMHast 1 MaccoBas 10JIM KOMIIOHEHTOB CMECH, MacCOBast I0JISl IPUMECE.
JucnepcHbie cucteMsl. [Tonarue o aucnepcHoit cucteme. JucnepcHas (aza v AUCHEPCUOHHAS
cpena. Knaccuduxanus nucnepcusix cuctem. [IoHATHE 0 KOTOUIHBIX CUCTEMAX.
Hemoncmpayuu

Mogenb KpUCTaUIMYECKON PEIIETKH XJIOpUAa HATPHS.

OO0pa3ipl MHUHEpaAJOB ¢ HOHHOW KPHCTAJIMUECKOW PELIeTKON: KalbLuUTa, Tanura. Mojenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOro Jiblia» (MJIu Hojaa), anMasa, rpaduta (umu

KBapia).

[Tpubopb! HA KUAKUX KpUCTAIITIAX.

OO0pa31pl pa3TUYHbIX AUCTIEPCHBIX CUCTEM: SMYJIbCUH, CyCIIEH3UH), a3p030Iiell, reneil 3071ei.
Koarynsmus. Cunepesuc. Dpdext Tunmans.

Jlabopamopnuie onvimol

[TpurotoBnenue cycreH3uu KapOoHaTa Kaiblusi B Boze. llodyueHue sMyJIbCHHM MOTOPHOIO
Macia. O3HaKOMIIEHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

Ilpogunvuvie u npogheccuonanvno 3nauumesle rnemenmaul cooeprcanus. 1ogIpHOCTD CBA3U U
noJisipHOCTh MoieKkyJbl. Konnencanus. Tekydects. Bosronka. Kpucramnuzamus. Cyonumarus u
necyonmuManus. AHOMaMK (U3HYECKUX CBOMCTB BOJABL. JKHAKHWE KpHUCTALIBL. MUHEpambl U
TOpPHBIE MMOPOBI KaK MPUPOJIHBIE CMECH. DMYIBCUU U CYCIICH3UU. 30J1H (B TOM YHCIIE a9PO30JIH)
u renu. Koarymsiusa. Cunepesuc.

Camocmoamenvnas paboma:



[IpuBecTr mpuMepsI COEAMHEHU ¢ MOHHOW U KOBAJIGHTHOM CBS3b10 (811IT)

[IpuBecT npuMepbI YUCTHIX BEIIECTB U cMece. (S1T)

CocraBnenue Tabnusl «Kinaccuduxaus AUCIEPCHBIX CUCTEM»

Pewenue 3anau o reme: «BprauciaeHue Maccehl MPOAYKTa PEaKLUU 110 U3BECTHOM Macce
HCXOJIHOTO BEILIECTBA. COAECPKALIETO TPUMECH

Pabora ¢ KoHCTIEKTaMU JIEKIIUW TTPH MTOATOTOBKE K KOHTPOJIBHOU paboTe

BOJIA. PACTBOPBI. IJEKTPOJIUTUYECKAA AUCCOLUANNA.
KIIACCUOUKAIIUA HEOPTAHUYECKUX COEJJUHEHNU 1 UX CBOUCTBA.

Dopmupyemvie obpazosamenvhuvie pezyiomamol.: JI11,2, MT 1,2., 11 1,2,3,4,6.

Dopmupyemvie 1uuHOCMHBIE BochumamenbHvle pesyromamol. JIP 1,7,10,14,16,25,29,32,35,37
Tema 1.4 Boga. PactBopbl. PacTBopeHue. JjieKTpojMTHYecKas aucconuanus. Boga kak
pactBoputenib. PactBopuMocTh BemiecTB. HachlllieHHbIE, HEHACHIIIEHHbIE, IEPECHIIICHHBIC
pacTBOpBL. 3aBUCHUMOCTh PACTBOPUMOCTHU T'a30B, )KUJIKOCTEH U TBEPIBIX BEIIECTB OT Pa3IUYHbBIX
dakTopoB. MaccoBasi 107151 pACTBOPEHHOTO BEIIIECTBA.

ONEKTPOAUTHl M HEINEKTPOUTHL.  ODJNEKTpOoNUTHYECKas  aucconuanus.  MexaHHu3Mbl
ANEKTPOJIUTUYECKON JTUCCOIMALMN JJIl BEIIECTB C PA3JIMUYHBIMU TUIIAMH XUMHUYECKON CBS3HU.
['unpatupoBaHHbIE U HETUAPATUPOBAHHBIE MOHBL. CTENEHb AIEKTPOIUTUUYECKON IHUCCOLMALINU.
CunpHpie U cnabble AMEKTPONUThl. OCHOBHBIC TOJOXKEHHUS TEOPUH JIIEKTPOIUTHICCKON
muccouranuu. Kuciorsl, OCHOBaHUS M COJIHM KaK 3JIEKTPOJIUTHI.

Jemoncmpayuu

PacTBOprMOCTH BeIIECTB B BOJIE.

CobupaHue ra30B METOJIOM BBITECHEHHS BO/Ibl. PacTBOpeHHE B BOJIE CEPHOI KUCIOTHI U COJIEH
amMmoHust. O0pa3ibl KPUCTAJUIOTHIPATOB.

N3roToBieHne rurcoBOd NOBS3KH.

HcnbiTanue pacTBOPOB 3JEKTPOJIUTOB U HEANEKTPOJIUTOB HA IPEIMET JUCCOIUAIUH.
3aBUCUMOCTh CTETIEHHU AJIEKTPOIIUTUUECKON JUCCOLMAIIUN YKCYCHOM KHCIIOTHI OT pa30aBieHus
pacTBopa.

JIBuKeHue OKpallleHHbIX HOHOB B AJIEKTpudeckoM moiie. [IpuroroBienne xecTkoi BOAbI U
YCTpaHEHHE €€ KeCTKOCTH. IOHUTBI.

OO6pa3ibl MUHEPaIbHBIX BOJ Pa3IMYHOTO Ha3HAYCHUS.

Ilpogpunvuvie u npogheccuonanvno 3nauumvie rnemenmul cooepiricanusn. PacTBopeHHE Kak
buszuko-xuMudeckuit mporecc. TernoBele 3pdekTsl mpu pacTBopeHUU. Kpuctammoruaparsl.
Pemienne 3amau Ha MaccoBylO JOJIO PpPacTBOPEHHOro BemlecTBa. [IpumeneHue BOABI B
TEXHUUYECKUX I11eJsiX. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHeHusl. MUHepalbHbIE BOJIBI.
Camocmoamenvnas paboma:

[TpuBecTu npuMepbl pacCTBOPUMBIX, MaJIOPACTBOPUMBIX, HEPACTBOPHUMBIX BELIECTB (S1IIT)

Tema 1.5 Knaccupukanus HeOpraHm4ecKMX coeJMHEHNH U UX CBOMCTBA

Kucaorsl u ux cBoiictBa. KUCIOTBI Kak 3JIEKTPOIUTHI, UX KIACCU(PUKALUSA 1O Pa3TUIHBIM
npu3HaKaM. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUHU AEKTPOJUTUUECKON TUCCOLHUALINH.
OCOo0eHHOCTH B3aMMOJCHCTBUS KOHLIEHTPUPOBAHHON CEPHOM M a30THOW KUCIOT C METalIaMH.
OcHoBHbIE CIOCOOBI MOTYYEHHS KUCIOTHI.

OcHoBanus u ux cBoiicTBa. OCHOBaHMS KaK AJIEKTPOJIUTHI, MX KIacCU(DUKAINS IO PA3INIHBIM
npu3HakaM. XHMHUYECKHME CBOMCTBA OCHOBAaHMM B CBETE€ TEOPUHM DJIEKTPOITUTHYECKON
nUccolManuu. PasnokeHHe HEpacTBOPUMBIX B BOJAE OCHOBaHMHA. (OCHOBHBIE CIOCOOBI
MOJTYy4YE€HUSI OCHOBAHUM.

Comnm m mx cpoiictBa. Conu kak 3nekTposnutTbl. ConM cpelHue, KHUCIbIE U OCHOBHBIE.
XWUMHYECKHUE CBOMCTBA COJIEH B CBETE TEOPHUH DJIEKTPOJUTHYECKOU auccomuarui. CrocoObl
IIOJIyYEHUS COJICH.



I'maponus coneil.

Oxcuabl U ux cBoiictBa. ConeoOpasyroniye M HecojeoOpasyromue OKcHuiabl. OCHOBHEBIE,
aM(pOTepHbIE U KHCIOTHBIE OKCHJIbl. 3aBUCUMOCTb XapaKTepa OKCHJa OT CTENEHU OKHUCIICHUS
oOpa3yroniero ero Metaia. XMUMHYECKHUE CBOMCTBA OKCUIOB. [loirydeHrne oKCHIoB.
Hemoncmpayuu

B3anmozericTBre a30THOM M KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ MeTayutamu. ['openue
dbocdopa u pacTBOpEHHE MPOAYKTa TOPSHHS B BOJIC.

[Tonmyuenue u cBoiicTBa ampoTepHoro ruapoxkcua. Heodpatumslit ruiponu3 kapOuaa KaiabLus.
OOpaTuMBIiA TUAPOIU3 COJICH PA3TMYHOTO THIIA.

Ilpogpunvuvie u npogheccuonanvno 3nauumole 31emenmol cooeprcanus. 1lpasuna
paszbaBiieHHs CEpHOM KUCIOTHI. Vcronbp30BaHne CEpHOI KUCIOTHI B TPOMBINUICHHOCTH. Ekne
I1EJI0YH, UX UCII0JIb30BaHUE B IIPOMBILUIEHHOCTH. ["allieHas 1 HeraieHas U3BeCTb, UX
NPUMEHEHUE B CTPOUTENbCTBE. [ uIc u anedactp, TUICOBAHUE.

[Tonstue o pH pactBopa. KucnotHas, menounasi, HeMTpanbHas cpeia pacTBOPOB.
Camocmoamenvnas paboma:

[Monroroska coobuienue o teme: «IIpumMeHeHne KUCIOT U OCHOBAHUH KaK 3JEKTPOJIUTOB B
AKKyMYJIATOpax.»

[IpuBecTu npumepsl cojei U 1aTh UM Ha3BaHU (5 1IT)

PaboTa ¢ KOHCTIEKTaMH1 JIEKIIMI MPU MTOATOTOBKE K KOHTPOJIBHOMN paboTe

XUMHNYECKHE PEAKIIMU. METAJLJIBI U HEMETAJLJIBL.

Dopmupyemvie oopazosamenvhwvle pesyromamol.: JI1,2, MT 1,2., 11 1,2,3,4,6.
Dopmupyemvie 1uuHOCmMHBIE BocnumamenbHvle pesynomamol. JIP 1,7,10,14,16,25,29,32,35,37

Tema 1.6 Xumnueckue peakiuu

Kinaccnpukanus XumuyecKnx peaknuii. Peakunuu coefuHeHus, pa3aoKeHus, 3aMeIeHus,
obmena. Katanutuaeckue peakiuu. O0patumbie 1 HEOOpaTUMbIE peakiuu. | OMOTeHHBIC 1
TeTepOreHHBIC PEAKITUU. DK30TEPMHUUECKUE U SJHIOTEPMHUYECKHE peakuu. TermioBoi 3 ekt
XUMHYECKHUX peakui. TepMOXUMHUUECKHUE YPABHEHUS.

OxucIuTEeIbHO-BOCCTAHOBUTE/IbHbIe peaknuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJeHHE. BocctaHoBuTenb u OkHciIeHHe. MeTron 5SJIeKTpoHHOro OanaHca s
COCTaBJICHUS] YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Cxopocth XumMu4eckux peakuuii. [[IoHsITHE O CKOPOCTH XMMHUUYECKUX pEaKUUil. 3aBUCUMOCTh
CKOPOCTH XMUMUYECKUX PEAKIUi OT Pa3IMYHbIX (DAKTOPOB: MPUPOIBI PEATUPYIONTUX BEIIECTB, HX
KOHILIGHTpAlluM,  TEMIEparypbl, IOBEPXHOCTH  CONPUKOCHOBEHHS W  HMCIHOJIb30BaHUS
KaTaqu3aTopoB.

Oo6patumocTh XuMHYeckuXx peakmuii. OOpaTuMble U HEOOpaTUMBIE PEaKIMH. XHUMHUUYECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEIIECHUSI.

Hemoncmpayuu

[Tpumepbl HEOOPATUMBIX PEaKIH, UAYIIUX ¢ 00pa30BaHUEM OCAJIKa, ra3a WA BOMIBIL.
3aBUCUMOCTbH CKOPOCTH PEAKIIUM OT MPUPOJIbI pearupyromux BeniecTs. Bzanmoaeicteue
pPacTBOPOB CEPHOU KHCIIOTHI C paCTBOPaMH THOCYJIb(aTa HATPHUs Pa3IMYHON KOHIIEHTPALIUU 1
TeMIiepaTypbl. MoJIeb KUIISIIETo CIIOS.

3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pPEaKUWHd OT MPUCYTCTBUSA KaTalu3aTopa Ha MPUMEpE
pa3yIoKEHUs MEPOKCUA BOJIOPOJA C MOMOLIBIO TMOKCH/Ia MAapraHila U KaTanasbl.

Mogaens anekTpoausepa.

Mopaenb 371eKTpOJIN3HON BaHHBI 1S TIOJyYEHUS AIFOMUHUA. Mo/1esIb KOJIOHHBI CHHTE3a
aMMHaKa.

Jlabopamopnuvie onvimul

Peaxuus 3amerieHust Meu >keJie30M B pacTBOpPE MEAHOTO Kynopoca. Peakuuu, naymue ¢



00pa3zoBaHHEM OcCaJlKa, ra3a WA BOJIBI.

3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBHUS COISTHOM KUCIOTHI C METAJNIAMU OT UX MPUPOIBI.
3aBUCUMOCTH CKOPOCTH B3aMMOJEHCTBUS IMHKA C COJISTHOM KUCIOTOM OT €€ KOHIEHTPALIHUH.
3aBUCHMOCTh CKOpPOCTH B3ammojeiictBusi okcuaa wmenu (II) ¢ cepHoil KucinoToil oT
TeMIepaTyphl.

Ilpogpunsusie u npogheccuonanvro 3nauumsle r1emenmsl cooeprcanus. Ilonstue o6
3JIEKTPOJIN3E. DIEKTPOJINU3 PACIIABOB. DJIEKTPOIU3 PACTBOPOB. DIEKTPOIUTUUECKOE MOTYyUEHUE
amoMuHus. [IpakTudeckoe npuMeHeHue dJ1eKTponnsa. I aneBanomiactuka. ['ansBaHocTerus.
PaduHupoBanue MBETHRIX METAIIOB.

Karanu3. ['omorenHsie u rereporeHHble KatanuszaTopbl. [IpomoTopel. Katanutuueckue siibl.
NHrubuTOopHI.

[Ipoun3BoacTBO aMMuUaka: Chlpbe, anmnaparypa, Hay4Hble PUHIIMIIBL.

Camocmoamenvnasa paboma:

CocrapiieHu€e ypaBHEHUN OKUCITUTEIHHO —BOCCTAHOBUTEIBHBIX PEAKLIUA METOM AJIEKTPOHHOTO
Oaanca

CocraiieHre TabIUIIBI TT0 TeMe «3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIUN OT Pa3IMuHbIX
(bakTopoB.»

Tema 1.7 MeTa/iibl 1 HeMeTAJLJIbI

Metanabl. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpHCTaioB. DU3MUECKUE CBOWCTBA METAIJIOB.
Knaccudukanusi MeTaqioB IO pa3IMYHBIM TMpU3HAKaM. XHWMHUYECKHE CBOWCTBA METAJLIOB.
DNEKTPOXUMHUYECKUN s HANIPsSHKEHUH MeTaluioB. MeTtamorepmust.

O6mme cmocoObsl moydeHuss MeTtamioB. [lonstne o wmeramnypruu. [lupomeramryprus,
TUAPOMETAUTYPIUsl U 3JIeKTpoMeTaiuTyprus. CruiaBbl YepHbIE U I[BETHBIE.

Hemeranabl. OcoOeHHOCTH CTpOCHHS aToMoB. Hemeramisl — TpoOCThIe BEIIECTBA.
3aBUCUMOCTh CBOMCTB TaJOr€HOB OT MX IIOJIOXKEHUS B MEPUOJUYECKON CHCTEME.
OkucnuTeNbHbIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIIOB B 3aBUCUMOCTHU OT MX TMOJIOKEHUS
B PAAY 2JEKTPOOTPULIATEIBHOCTH.

Jemoncmpayuu

Konaexus meTamios.

B3aumonelicTBrue METaIIOB ¢ HEMeTalIaMu (3KeJie3a, IMHKA U allIOMUHUS C CePOi, aTlOMUHUS C
H0JI0M, CYpbMBI C XJIOPOM, TOPEHHE Kelie3a B XJI0pe).

l'openue MeTamioB. ATIOMHUHOTEPMHUSI.

Konneknus nemeramnos. ['openue HemeramwioB (cepsl, docdopa, yris). BeitecHeHne meHee
AKTHUBHBIX TAJIOTEHOB M3 PACTBOPOB UX COJIel O0Jiee aKTHBHBIMU T'aJIOTEHAMM.

Mogens NpOMBIIUIEHHON YCTaHOBKHU JJIsl TPOM3BOJCTBA CEPHOWM KHCIOTHI. Mojenb medu aJist
o0wura u3BecTHAKa. Komekuy npogyKuuii CHIIMKaTHON MPOMBIIIJICHHOCTH (cTeka, hapdopa,
dasiHCa, 1IEMEHTa Pa3IuYHBIX MapOK | JIp.).

Jlabopamopnuie onvimol

3akaJika U OTITYCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYpaMu ceporo u Oenoro uyryHa. PacrosnaBanue pyJ xenesa.
Pemenne skciepruMeHTAIBHBIX 3a7a4.

Ilpogpunvnvie u npogheccuonanvno snauumole 3n1emenmaul codeprcanusi. Kopposus MeTaIoB:
XUMHUYECKASI U DJIEKTPOXUMHMUYECKAs. 3aBUCUMOCTbh CKOPOCTH KOPPO3UH OT YCIIOBUM
OKpyxarorei cpenbl. Kiaccupukamnusi KOppo3uu METAIJIOB M0 Pa3IunYHBIM TPU3HAKAM.
CrniocoOblI 3aIUTHl METANIOB OT KOPPO3HUH.

[Ipoun3BoacTBO UyryHa U CTajH.

[Toryyenue HemeTaioB (PAKIMOHHOW TEPETOHKOW IKHUIAKOTO BO3IyXa W DJIEKTPOIU30M
PacTBOPOB WUJIM PACIIABOB 3JIEKTPOIUTOB.

CunukaTtHas NpOMBINUIEHHOCTh. [IpOnM3BOACTBO CEpHOM KUCIIOTHI.

CamocrosiTesibHasA padora:



[ToaroroBka cooOmienunii mo Temam: «CIiiaBbl METaILIOBY, «[[puMeHeHne MeTalIoOB U CIJIABOB B
TexHHUKe», «OCOOCHHOCTH CTPOCHUS HEMETAIITIOB. )

CocraButh Tabmuity: «Ilogyuenne MeTamioB.»

Pemienue 3agau Ha onpeiesieHUE BbIXOa MPOAYKTA PEAKIIUUA OT TEOPETUUECKH BO3ZMOKHOTO.
PaboTa ¢ KOHCTIEKTaMH JIEKIIMI MPU MTOATOTOBKE K KOHTPOJIBHOM paboTe

PA3JIEJI 2. OPTAHUYECKASA XUMUA

OCHOBHBIE ITOHATHUA OPFAHI‘/’I‘-IECKOI‘/JI XUMHUHN U TEOPHUA CTPOEHUA
OPTAHUYECKHUX COEAJMHEHUU. VYIJVIEBOJAOPOAbI M HUX ITPUPO/JIHBIE
NCTOYHHUKMU.

Dopmupyemvie obpazosamenvhvie pezyiomamol.: JI11,2, MT 1,2., 11 1,2,3,4,6.
Dopmupyemvie 1uuHOCMHBIE BocnumamensHvle pesyromamol. JIP 1,7,10,14,16,25,29,32,35,37

Tema 2.1 OcHOBHBIC MOHATHS OPraHMYeCKON XMMHMHU W TEOPUSl CTPOCHHMS OPraHMYeCKHX
coenuHenuii.Ilpenmer oprannyeckoit xumun. [IpupoiHbIie, UCKYCCTBEHHBIE U CUHTETUYECKHE
opranuyeckue BemiectBa. CpaBHEHHE OPraHUYECKHUX BEIECTB C HEOPTraHUYECKUMH.
BanenTHOCTE. XMMHMUYECKOE CTPOEHME KaK MOPSIAOK COEAMHEHUS aTOMOB B MOJEKYJbI IO
BaJICHTHOCTH.

Teopusi crpoeHusi opranumyeckux coequHeHuid A.M.byrtiepoBa. OCHOBHBIE MOJIOKEHHUS
TEOPUU XUMHYECKOTro CTpoeHus. M3omepus u m3oMepbl. XuUMUYECKHEe (OPMYIbI U MOACIH
MOJIEKYJI B OPTaHUYECKOW XUMUMU.

Knaccudpukanuss opraHudeckux BemecTB. Kiaccudukainus BEmIECTB 10 CTPOSHUIO
YTIEPOAHOTO CKeJleTa M HaIM4YuI0 (YHKIMOHAIbHBIX Ipynn. ['omonoru u romonorus. Hauana
HoMenknatypsl [UPAC.

Kinaccupukanus peakumnii B Oprannyeckoii Xumum. Peakuuu nprucoeguHeHus
(TuapUpOBaHUsl, TAIOTEHUPOBAHNUSA, THIPOTAIOT€HUPOBAHUS, THIpaTauun). Peakiuu
OTIIEIUICHUS (ACTUAPUPOBAHUS, JETUAPOTATIOTEHUPOBAHUS, IeTHaApaTamyn). Peakiuu
3aMmeleHus. Peakunn nsomepusanuu.
Hemoncmpayuu

Mopenu MOJeKyJI TOMOJIOTOB U M30MEPOB OPraHUYECKNUX COCTUHEHUM.

KauecTBeHHOEC O0OHapykeHHE Yriiepona, BOIOPOAA M XJIOpa B MOJEKYJaX OPraHUuYecKhX
COCTUHEHUN.
Jlabopamopnuwiit onvim

N3roroBiieHne Mojeneil MOJIeKyJJl OpraHM4eCKUX BEIECTB.

Ilpoghunvusvie u npogheccuonansvho 3navumoie rnemenmol cooeprcanus. Ilousrue o cyberpare
U peareHre. Peakiium OKuciIeHus: 1 BOCCTaHOBJIEHHS OpraHu4ecKux BemiecTB. CpaBHEHHE
KJIaccu(UKALUU COeTMHEHUN U KJIacCU(PHUKAIMK PEaKIUi B HEOPraHUYECKON 1 OpraHn4ecKoi
XUMUH.

CamocrosiTesibHasA padora:

[ToaroToBka cooOmieHus 1Mo Teme: «MHOrooOpa3ue OpraHuYeCKUX COCTUHCHUI.

Cocranenue Tabmuisl «Knaccuduxarys OpraHn4ecKuX BEIIECTBY

Tema 2.2 YriieBoaopoabl 1 UX NPUPOAHbIC HCTOYHUKH

AnkaHbl. AJKaHbl: TOMOJOTHYECKUM psiJi, U30MEPUS M HOMEHKJIATypa aJIKaHOB. XHUMHUYECKHUE
CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa). TOPEHHE, 3aMeIleHHEe, Pa3JIoKEHUe, IErHIpUpPOBaHUE.
[IprMeHeHne ajikaHOB Ha OCHOBE CBOMCTB.

AJIKeHBl. OTWIEH, €ro TMOJy4eHHe (ACTUAPUPOBAHMEM JTaHa, JENOJIMMEpU3alHen
noymdTUIeHa). ['oMonornueckuii psif, H30MepUs, HOMEHKIATypa aJIKEHOB. XHMHYECKHE
CBOWCTBA JTWJICHA: TOPEHHE, KA4YeCTBEHHbIE peakiuu (oOeciBeunBaHHEe OpPOMHON BOJABI H



pacTBOpa nepMaHraHara Kajaus), TuapaTanus, noauMepusanus. [lpumenenne 3tuneHa Ha OCHOBE
CBONCTB.

Juenbl u kaydyyku. [loHsTHe 0 nueHax Kak yIJieBOJOPOJAX € IBYMs JBOWHBIMHM CBA3SIMHU.
ComnpsikeHHble AMEHBl. XHMUYECKHE CBOMCTBa OyTaaueHa-1,3 M um3ompeHa: oOeclBeYMBaHHE
OpOMHOM BOABI M IOJUMEpHU3alUs B Kaydykd. HaTypanbHbIi M CHUHTETHYECKHE KaydyKH.
Pe3uHa.

AJIKMHBI. AnleTHIeH. XMMHUYECKHEe CBOMCTBA alleTUJICHA: TOPeHHUE, 0OecIBeYMBaHNE OPOMHOM
BOJIbI, IIPUCOEAMHEHUI XJIOPOBOAOpOJA M rujaparauus. lIpuMeHeHue aneTuiieHa Ha OCHOBE
CBOMCTB. MexKiiaccoBas M30MEpUsl C AJIKaIMCHAMU.

Apenbl. benzon. Xwumudeckue CBOHCTBa O€H30Ja: TOPEHUE, PEAKIHUU  3aMEIICHHS
(ranorenupoBanue, HUTpoBanue). [I[puMeHeHne GeH30J1a Ha OCHOBE CBOMCTB.

IIpupoaHble HCTOYHUKH YIJ1€BOAOPOAOB. [IpupoaHbIi ra3: cOCTaB, IPUMEHEHNUE B KAYECTBE
TOIINBA.

Hedts. CoctaB u nepepaborka Hedru. [leperonka neptu. HerenpoayKkThi.

Hemoncmpayuu

I'openue meraHa, 3TUJIEHA, AlIETUIICHA.

OTHolIeHHEe MeTaHa, STWJIEHA, alleTWiIeHa M OeH30jla K pacTBOpaM IepMaHraHatra Kaiaus U
OpoMHOIi BojIE.

[Tomyyenue sTHiIeHa peakiyel AeTUIpaTalliy 3TaHoJa, aleTUJIeHA — THUIPOJIU30M KapOouaa
KaJIbI[Hs.

Paznoxxenne kaydyka TIpM  HarpeBaHWW, HWCMBITAHUE TPOIYKTOB  PaA3JIOKCHHUS  HaA
HEMpPEeAeIbHOCTb.

Komneknus o6pa3ios Hedhtu u HeprenpoaykToB. Komnekius «KaMeHHBINH yTroiab U TPOTYKIIUS
KOKCOXMMMUYECKOTO MPOU3BOACTBAY.
Jlabopamopnuvie onvimul

O3HakoMJICHUE C KOJUIEKIMEH 00pa3iioB HepTH U MPOAYKTOB ee nepepadboTku. O3HAKOMIIEHUE C
KOJIJIGKIIMEH KayuyyKOB U 00pa3LaMy U3JIeIUN U3 PE3UHBL.
Ilpogunvusvie u npogheccuonanvro 3nauumple Inemenmal cooepycanus. [Ipasuno B.B.
MapkoBuukoBa. Knaccupukanus u HazHaueHue kayuykoB. Knaccudukanus n Ha3HaueHne
pe3uH. Bynkanuzanus kaydyka.

[Tonmyuyenue anernieHa MUPOIU30M MeTaHa U KapOUAHBIM criocoOoM. Peakiusi momumepu3aim
BUHMIXJI0opUAa. [lonuBuHuIXIOpUA U ero npuMeHnenue. Tpumepusaiys aleTuieHa B 6EH301I.
[lonarue 06 skcTpakuuu. BoccranoBienue HuUTpoOeH307a B aHWIMH. ['OMoJormueckuil psia
apeHoB. Tonyon. HurpoBanue Tonyona. TpoTui.

OcCHOBHBIE HaNpaBJICHUS POMBIIUICHHOW NIepepadoTKU NpUpoAHOTo ra3a. [lomyTHslil HedTsaHON
ras, ero nepepadoTka.

[Iporieccbl MPOMBIIIICHHON MepepaloTku HePTHU: KpeKHHT, pudopMuHr. OKTaHOBOE YHUCIIO
OEH3MHOB U LIETAHOBOE YHCIIO TU3EIHHOTO TOIINBA.

Kokcoxummnueckoe nponu3BOACTBO U €r0 MPOAYKLHS.

CamocrosiTesqibHasi padora:

Cocranenue ¢popmy:n ankasoB (10mT)

Cocrasnenue Tabnuisl «Knaccuduxaus yrieBogopo10B»

[TonroroBka coobuienus mo teme: «OxpaHa OKpy Karoleil cpeibl pu HedTenepepadoTKe»
Pemmenue 3aa4 Ha BBIBOJI MOJIEKYJISIPHOM (pOpMYJIBI Fra3000pa3HOrO BELIECTBA.

Pabora ¢ KoHCTIEKTaMH JIEKIIUW TTPH MTOATOTOBKE K KOHTPOJILHOU paboTe

KNCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJJUHEHMUS.
A30TCOAEPKAINUME OPTAHUYECKHUE COEAUHEHUS. IIOJIMMEPBDI.

Dopmupyemvie obpazosamenvhvie pezyiomamol.: JI11,2, MT 1,2., 11 1,2,3,4,6.
Dopmupyemvie 1uuHOCMHBIE BochumamenbHvle pesyromamul. JIP 1,7,10,14,16,25,29,32,35,37



Tema 2.3 Kucsiopoacoaep:xaimye opraHndeckue coeInHeHusl.

Cnuptsl. [lonydenne sTaHoma OpoKEHHEM TUIFOKO3bI M THApaTaluen dTHiIeHa. [ mapokcuipHas
rpynna kak ¢yHkiuoHanbHas. [IoHSATHE O MpeAeTbHBIX OJHOATOMHBIX CIIHPTaX. XUMHUYECKHE
CBOICTBa 3TaHOJNIa: B3aUMOJICHCTBUE C HATpueM, oOpa3oBaHHE MPOCTHIX U CIOKHBIX 3(UPOB,
OKHCIieHWe B anpjeruj. lIpumeHeHue »>TaHOa HAa OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
MIOCJIEJICTBHS 111 OPraHN3Ma YeJI0OBEKA U MPEAYNPEKICHUE.

I'munepun kak mnpeAcTaBUTENb MHOTOATOMHBIX cnupToB. KauecTBeHHass peakimusi Ha
MHOT0aTOMHbIE€ cIUpThl. [IpuMeHenue rnunepuHa.

®enos. Pu3nuecKkue U XUMUYECKHUE CBOMcTBa (peHona. B3anMHoe BIUsIHUE aTOMOB B MOJICKYJIE
dbeHoma: B3aUMOJICHCTBUE C THIPOKCUIOM HATpPHUS U a30THOM kucioToi. [lpumenenue ¢enomna
Ha OCHOBE CBOMCTB.

Aabaeruabl.  [lonstue 00 anpaermgax. AupaerujgHas Tpynna Kak (QYHKIMOHAIbHAs.
dopManbaerua U €ro CBOMCTBa: OKUCIECHUE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIMU cnupT. [lonmydyeHue anbAernioB OKMCIEHHEM COOTBETCTBYIOUIUX CIUPTOB.
[Mpumenenne Gopmanbaeruaa Ha OCHOBE €ro CBOMCTB.

Kapo6onoBble kuciaoTbl. [loHaTne o kapOOHOBBIX KHCHOTax. KapOokcuibHas Tpymnma Kak
dbyHKIMOHaTbHAS. ['OMOMOTHYECKU psAI TPENeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyuenne kapOOHOBBIX KHCJIOT OKHCICHHEM aJbJECTHI0B. XMMHUYECKHE CBONCTBAa YKCYCHOU
KHUCTIOTBI: OOIIHME CBOWCTBA C MHUHEPAIbHBIMA KHUCIOTaMHU M peakuus dTepuUKaIHH.
[IprMeHeHne yKCYCHOM KHCIIOThI Ha OCHOBE CBOMCTB. BhICIINE >KUpPHBIE KUCIOTHI HA MPUMEPE
[aJIbMUTUHOBOM U CTE€APUHOBOM.

Caoxkubie 3¢upbl 4 kupbl. [lonyuenne cioxHbIX 3QupoB peaknueit arepudukanun. CIoxKHbIC
a¢upsl B IpUpoie, uX 3HaueHue. [[puMeHeHne cioxHbIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsr kak cnoxxasie 3gupsl. Kimaccudukamus sxkupoB. XUMAUYECKHE CBONCTBA JKUPOB: THIPOIIU3
Y TUJIPUPOBAHUE KUJKUX )KUPOB. [[ppuMeHeHune upoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTIIeBOIbl, UX KiIaccu(UKaAIUA: MOHOCAXapuabl (TII0K03a, PPYKTO3a), AUCAXAPHIBI
(caxapo3sa) u moJmcaxapuIbl (Kpaxmall U IeJUTI0I03a).

I'mioko3a — BelecTBO ¢ IBOMCTBEHHON (PYHKIIMEH — allbJeTHAOCIHPT. XUMUYECKHE CBOHCTBA
[JIIOKO3bI: OKHCJICHHE B TIUIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpPOUT, CHUPTOBOE
Oposxenue. [IpruMeHeHne TITI0KO3bl HA OCHOBE CBOMCTB.

3HayeHHWe YIJIEBOJOB B JKMBOM TMPUPOJE MW IKWU3HU 4YenoBeka. [loHatme o peakuusx
MOJIMKOH/ICHCAIIMH ¥ TUIPOJIU3a Ha IPUMEPE B3aUMOIIPEBPAIICHUM: TIIIOKO03a <> MOJUCaXapu/l.
Hemoncmpayuu

Okucienre cnupra B ajabAeTU/I.

KauecTBeHHBIE peaklIM HA MHOTOATOMHBIE CITUPTBHI.

PactBopuMOCTh (peHONA B BOJIE TpU 0OBIUHOM TeMIieparype 1 HarpeBaHuu. KauecTBeHHBIE
peakiuu Ha GEeHOJI.

Peakmus cepeOpsiHOTO 3epKaia anbIeTHI0B U TTIOKO36I.

OKWuCIIeHNE alTbJIETHUIOB U TJTFOKO3bI B KUCJIOTY C MOMOIIBI0 TuaApokcuaa meau (11).
KauectBennas peaxius Ha Kkpaxmai. Komnekuus apupHbIx Maced.

Jlabopamopnuvie onvimul

PactBopenue raunepuHa B Bojae W B3aumojeictBue ¢ rumapokcunom meau (II). CoiicTBa
YKCYCHOM KHCJIOTHI, OOIIWEe CO CBOMCTBAMH MHUHEPAIBHBIX KHCIOT. JlOKa3aTenbCTBO
HEMpEeAeNIbHOrO XapakTepa KUJIKOT0 KHUpa.

B3anmogeiicTBre Timoko3bl U caxapo3bl ¢ ruapokcuaom Menu (II). KauectBennas peakmus Ha
Kpaxmail.

Ilpogunvuvie u npogheccuonanvno 3nauumole 31emenmol cooeprcanua. MeTUIOBbI CIUPT U
€ro HCIOJb30BaHME B KAue€CTBE XHWMHMUYECKOTO ChIpbi. TOKCHMYHOCTH METaHOJA M IpaBUiIa
TEXHUKU 0€30MacHOCTH MpU paboTe ¢ HUM. DTUJICHIJIMKOJb U €ro ImpuMeHeHue. TOKCUYHOCTh
STHUJICHTJIMKOJIS U MIPaBUJIa TEXHUKHU 0€30MaCHOCTH IIpH paboTe ¢ HUM.



[Tonyuenue ¢eHona u3 MNPOIYKTOB KOKCOXMMHUYECKOIO TMPOM3BOJACTBA W U3 OeH3o0Ia.
[Momukonnencammst  popmanpaeruga ¢ ¢eHomom B (heHONMOGOPMATBACTUAHYIO  CMOITY.
Aneranpaerus. [loHsTue o keToHax Ha mpuMepe aneToHa. [I[puMeHeHne aneroHa B TEXHHUKE U
MPOMBIIUIEHHOCTH.

MHuoroo6pa3ue KapOOHOBBIX KHCIOT (IIIaBEJIEBOM KHUCJIOTHI KaK JBYXOCHOBHOMW, aKpHJIOBOMU
KHCJIOTHI KaK HEeMpeienbHOM, OEH30iHON KUCIIOTHI KaK apOMaTHYECKOMH).

[Tnenkoobpasyroue Maciaa. 3aMeHa )KMPOB B TEXHHKE HEMUILIEBHIM ChipbeM. CHHTETHUYECKHE
MOIOIIINE CPEJICTBA.

MosouHokucaoe OposkeHHe TIoK03bl. Kucimomonodnsie mpoaykThl. CHIOCOBaHHE KOPMOB.
Hurtposanue nemntonossl. [Inpokcuius.

CamocrosiTesibHasi padora:

[MoaroroBka cooOmieHus 1Mo Teme: «JlelicTBre MeTaHOa U ATAHOJIA HA KUBBIC OPTaHU3MbD)
CocraBieHue ypaBHEHUN pEeaKUid THIPOJIN3a KUPOB.

Tema 2.4 Azorconep:kamue opranndeckue coequnenus. [oammepsi

Amunbl. [lonstue 06 amuHax. AnnpaTHuecKue aMHUHBI, UX KIacCU(UKAIMSI 1 HOMEHKIATypa.
AHWIIMH KaK OopraHudeckoe ocHoBaHue. [lomydenune anunvmHa w3 HUTpoOeH3ona. [IpumeneHue
aHWJIMHA HA OCHOBE CBOWCTB.

AMHHOKHCJIOTBI. AMHMHOKHUCIIOTHI Kak aM(poTepHble IU(YHKIMOHAIBHBIE OpraHUYeCcKHe
COeIMHEHUSI. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJIEUCTBHE C II€JI0YaMU, KUCIOTaMHU U
Ipyr ¢ ApyroMm (peakius noiaukonaeHcanun). Ilentunnas cBsa3p u nonunentusl. [Ipumenenue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Bbeaxn. [lepBuunas, BTOpu4Hasi, TPETHUHAS CTPYKTYPBI O€ITKOB. XMMUYECKHUE CBOMCTBA OCITKOB:
ropeHue, qeHaTypalws, THAPOIN3, IIBETHBIC peakiuu. bruonorndeckune GpyHKINN OEITKOB.
IMoammepsl. benku u nonucaxapuipl Kak OMOMOIUMEPHI.

Ilnactmacenl. [lonydyeHue nDONMMMEPOB peakUUEW MOJUMEpPU3AUUM W MOJUKOHIEHCAIINH.
TepmoracTuyHbIe U TEPMOPEAKTUBHBIE TUTacTMacchl. [IpeacraBuTenu miacTMace.

Bosokna, ux kiaaccupuxanus. [lonydenre BoaokoH. OTaeNbHbIE MPEACTABUTEIN XUMUYECKUX
BOJIOKOH.

Hemoncmpayuu

B3aumoneiicTBue aMMIaka M aHUIIMHA C COJITHOM KUCIIOTOW. Peakuus anunmnHa ¢ 6poMHON
BOJIOH.

Jloka3aTenbCcTBO HATMYMS (PYHKIIMOHATBHBIX TPYII B pACTBOPAaX aMHUHOKUCIIOT. PacTBopeHme 1
ocakieHue OEJIKOB.

LIBeTHBIE peakiuu OEIKOB.

['openne nTuubero nepa v MeEepCTIHON HUTH.

Jlabopamopnuie onvimol

PactBopenune 6ekoB B BOJIE.

OO6Hapy:xeHue 0elKoB B MOJIOKE U MSICHOM OYJIbOHE.

Jenatypanusi pacTBopa 6efika KyprHHOTO sidIla CIUPTOM, PACTBOPAMH COJICH TSIKEIBIX METAJLIOB
U TIpU HarpEBaHUU.

Ilpogunvuvie u npogheccuonanvno 3nauumovie 31emMeHmbl COOEPHcAHUA. AMUHOKAIIPOHOBAS
kuciora. KampoH kak mpeAcTaBUTENb MOJMAMUIHBIX BOJOKOH. Vcmonp3oBaHWE TUIpOIU3a
OcKOB B MpoOMBIIUICHHOCTH. [lonmuBuHUIXmopuna, mnonuterpadTopdTUiIeH  (TedIioH).
®enonopopmanbaeruansie  mwiactMacebl.  Llemnynouna.  IIpombllieHHOE — TPOU3BOJICTBO
XUMHUYECKHUX BOJIOKOH.

CamocrosiTesibHasA padora:

[TonroroBka cooOIIeHNs TeMe: K AMUHOKHUCIIOTHI U UX POJIb B IPUPOJIEN

CocraBnenue cxembl: «Kiaccuduxaiust BOJIOKOH»

PaGoTa ¢ KOHCTIEKTaMH JIEKIIMH MPU MTOATOTOBKE K KOHTPOJIBHOM paboTe



2. TEMATHYECKOE IINTAHUPOBAHHUE C YYETOM ITPO®UJIA
3.
[Ipu peanuzaruu copepkanus 00IIEO0PA30BATEIHLHOTO Y4eOHOro mpeaMera «XuMUsD»
B mpenenax ocBoeHus odbpazoBarenbHoro iukiaa OINOIT CIIO IIICC3 nHa 6a3e OCHOBHOTO
o0miero oOpa3oBaHUsl C TMOJYYCHHEM CpPETHEro oOIero oopa3oBaHUs MaKCHMaslbHas ydeOHas
Harpyska CTyJICHTOB COCTaBIISICT:

3.3 TemaTn4yeckuii njia”
ona cneyuanvnocmeii CIIO
20.02.04 «Iloscapnas de3onacnocmuy;

Max BCEIO | U3 hux camocm

yueon. | uac. Teop. | Ilpax | Kon | paboma
Haumenosanue pazoenoe u mem nazpys 3aua | m m

Ka m u pao

yac. 1ao.
BBEJ/IEHUE 2 2 2 - - -
Pazoen 1 Obwan u Heopzanuyeckan Xumus. 108 72 34 33 37
Tema 1.1: OcnogHble noHaAmMUA U 3aKOHbL 9 6 3 3 ) 3
xXumuu
Tema 1.2 : Ilepuoouueckuit 3aKoH u 12 8 5 3 ) 4
nepuoouueckasn cucmema J[.H. Menoeneesa
Tema 1.3 : Cmpoenue geuwgecmea 15 10 5 3 2 5
Tema 1.4: Booa. Pacmeopel. 12 8 3 5 ) 4
Inekmpoaumuueckan ouccoyuayus
Tema 1.5 : Ifﬂaccuq)ulfauuﬂ HEOP2AHUUECKUX | 4o 12 5 5 2 6
COCOUHEHUIL U UX C80licmea
Tema 1.6. Xumuueckue peaxyuu 17 11 5 6 - 6
Tema 1.7: Memannvl u Hememaniol 25 17 8 7 2 9
Pa3zoen 2. Opzanuueckan xumus. 73 48 31 14 3 25
Tema 2.1: OcHnoeHble nOHAMUA OP2AHUYECKOTL
XUMUU U Meopus CMPOEHUA OP2AHUYUECKUX 12 8 5 3 - 4
COCOUHEHU.
Tema 2.2: Yeneeo00opoowt u ux npupoonvie Y, 14 10 3 7 7
UCHOYHUKU
Tema 2.3 : Kucnopooocooepicawue 18 12 8 3 7 6
op2anuuecKue coeOuHeHus.
Tema 2.4.A30mcooeprcaugue opeanuueckue 27 14 8 4 P 7
coeounenus. llonumepoi.
HTOI O 186 124 68 38 8 62

IHTPOMEYTOYHAA ATTECTAILIUA ¢ ¢hopme 3x3amena




4. MEPEUEHDb IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHI

4.1 llepeyeHb NPpAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHH 014 cneyuanvnocmen CIIO
20.02.04 «Iloxcapnaa 6e3onacnocmoy;

. Konuuectso
Bun HaunmenoBanue pa3nenoB U 3aHITHH
q4aCoOB
Paznen 1 OOmiasi m HeopraHmyeckass XMMHSA
Tema 1.1: OcHOBHBbIE IOHATHS U 3AKOHbI XUMHUH 3
3 1 «Pemienue pacu€THBIX 3a/1a4 HA HAXO0XJACHUE OTHOCUTEILHON MOJIEKYJIAPHOM MaccChl, 1
OTIpe/IeTICHHEe MAacCOBOM TOIM XMMHYECKHX 2JIEMEHTOB B CJIIO’KHOM BEIIIECTBE)
113 2 «CocraBneHre XUMAIeCKHX (POPMYIT BEIIECTB U YPABHEHNH XUMHUYECKIX PEAKITHI». 1
13 3 «Penrenne pacy€THBIX 33124 Ha HAXOXKJCHNE, MacChl IIPOAYKTHI PEAKIUH 10 H3BECTHOM 1
Macce WM KOJIMYECTBY MCXOIHOTO BEIIECTBA.
Tema 1.2: Ilepuoanyecknii 3aKoH 1 nepuoanyeckas cucrema JI.. Menneneesa 3
113 4 CocTaBneHHEe XapaKTePUCTUKNA XUMHUECKOTO HJIEMEHTA TI0 €T0 MOJIOKEHHIO B
ITepuoanueckoit cucteme .M. Menaeneena.
1135 [Ipaxtraeckoe 3ararue Ne 5 CocraBieHnune rpaiIecKux, MEKTPOHHBIX CXEM M AIEKTPOHHBIX 2
1136 | gpopmyn wis snemenTos Ileproauueckoii cHCTEMbI
Tema 1.3.: CTpoeHue BellleCTBa 5
137 CocraBiieHHE cXeM 00pa30BaHMs BELIECTB C PA3IMYHBIM THIIOM CBSI3H.
113 8 JlaGopatopHast pabora Nel. «O3HakOMIJICHHE C TUCTIEPCHBIMU CHCTEMAaMID) 2
1139
13 10 | KonrponsHas pabora Nel mo temam 1.1-1.3 2
M3 11
Tema 1.4: Boaa. PacTBopbl. DJIeKTPOJIMTHYECKAS AUCCONMALMSA 5
3 12 IIpaktrueckoe 3anarue Ne 7 Pernenue 3a1a4 Ha onpejejieHue MacCoBOM J0JIM pacTBOpeHHoro | 1
BEIIeCTBa
13 13 y 2
13 14 Jlaboparopnas pabora Ne2 IlpurorosieHue pacTBOpa 3alaHHONW KOHIICHTPALHH.
3 15 [Ipaktuaeckoe 3anarue Ne § CocraBiieHre YpaBHEHUH dICKTPOIUTHIECKOMN TUCCOMAIIAN 1
KHCJIOT, OCHOBAHUH M COJICH
I13 16 | Hpakruueckoe 3anstre Ne 9 CocraieHue ypaBHEHUH peakiuii HOHHOTO 0OMeHa 1
Tema 1.5 : Kinaccupukanus HeopraHuyecKuxX coeTMHEHUH U UX CBOIiCTBa 7
I13 17 | Ma6oparopmas paGora Ne3. 2
I13 18 | «XuMudeckue CBOUCTBA KHUCIOT
JlaGoparopnas pabota Ne4 1
I13 19 N .
«XUMHUECKHE CBOIICTBa OCHOBAHUI»
T13 20 | Jlabopartopuas pabota Ne5 1
«XuUMHUUecKHe CBONCTBA cojeiy
13 21 | Jlabopatopras padboTta Ne6 1
«3yueHue ruapoamsa couei»
113 22 . . 2
13 23 KonTponpHast padora Ne2 Kinaccudukarus HeOpraHHIeCKUX COSTMHEHUH 1 UX CBOMCTBA
Tema 1.6. XumMu4ecKue peakiuu. 6
T13 24 | Knaccudukanms XAMAYECKAX PEAKITUH TI0 PA3IAIHBIM IPH3HAKAM 1
113 25
113 26 OKHCIHATENFHO — BOCCTAHOBUTEIBHBIE Peakny. MeTo | 3JIeKTPOHHOTO OanaHca
I13 27 | Pewenue 3aa4 o TepMOXUMHYECKUM yPABHEHUSIM 1
I3 28 Jlaboparopnas pabora Ne 7 1
«Peaknny, naymue ¢ 00pa3oBaHHEM 0CajIKa, ra3a WM BOJBD)
I13 29 JlaGoparopnast padota Ne§ «3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKITUH OT pa3InIHBIX 1

(hakTopoB»




Tema 1.7: MeTa/u1bl H HEMETAJLIBI

113 30 | OGumme coco6k! moNyUeHNs METAIIOB.

13 31 Jlaboparopras pabora Ne9. 2

[13 32 | «CgoiicTBa MeTauIOB H CIIABOBY

13 33 OKHCIHUTENBHBIE U BOCCTAaHOBHUTEIJILHBIE CBOHCTBA HEMETAIIOB B 3aBUCHMOCTH OT HX 1
TIOJIOXKEHHMSI B PSIY DIICKTPOOTPHIATEIIEHOCTH.

I13 34 | Jlaboparopuas pabora Nel0 «IloydeHue ra3oB»

113 35 2

113 36 Jlabopartopras pabora Nell «Pemenne skcriepuMeHTaIBHBIX 33149

113 37 2

113 38 Konrponbnas padora Ne 3 no pazgeny 1 «OOmas 1 HeopraHudecKast XUMHUSD)
Pa3gen 2. Opranuyeckasi XuMms. 3
Tema 2.1: OcHOBHbIE MOHATHSI OPTAaHNYeCKOil XHMHUHU U TeOPHsl CTPOEHHs] OPraHNYeCKUX
coeIMHEHHIA.

113 39 Cocrasiienne GpopMys1 H30MEPOB U FTOMOJIOTOB 2

113 40

3 41 JladopaTtopHasi pabora Ne 12. M3roroBiieHne Mojeleld MOJEKYJ OpPraHUIECKUX 1
BEIIECTB.
Tema 2.2: Yr1eBoA0POALI H UX NPHPOJHbIE HCTOYHUKH 4

13 42 JlaGopaTtopnas padora Ne 13. O3HaKOMIICHHE C KOJUICKIMEH KaydyKoB M 00pa3iaMu 1
W3ICJIUHA U3 PE3UHBI.

113 43 JlaGopaTopHasi paGora Nel4. O3HakoMieHHE ¢ KoOIeKnued oOpas3moB HedTH u 1
MIPOJIYKTOB €€ NepepaboTKH.

113 44 | JIa6opatopnas pa6ora Ne.15 «Pelnenne pacuéTHBIX 3a1a4» 1

113 45 | KourponsHas pabota 1o TeMe: YI1eBoI0poabl H HX IPHPOIHbIE HCTOUHHKH 1
Tema 2.3: Kucjiopogocoiep:kamue opranndeckue coeJuHeHHUs . 4
JladopaTopHasi padora Nel6. «V3ydeHue CBOHCTB CIIUPTOBY 1

[13 46

[13 47 | JlaGoparopuas pa6ora Nel7. «M3yueHne CBOUCTB YKCYCHOM KHCIOTHD». 1

113 48 | JIaGopaTopnas pa6ora Nel8. «V3ydeHHe CBOWCTB JKHPOB M YIJICBOJOBY. 1

113 49 | KourponsHas pa6ora no teme: «Kncioponocoep aiine OpraHnuaecKie CoeIMHEHHS 1
Tema 2.4. 6
A3zoTcopep:kaliie opranuyeckue coennHenns. Ilommepsl.

113 50 | CocraBnenue opmyn nepBUYHBIX, BIOPHUHBIX, TPETHYHBIX AMHHOB. 1

I13 51 | JIaGopaTopuas padora Nel9. «3yuenue cBONCTB OEIKOBY.

I13 52 | JlaGopaTopuas paGora Ne20 «Pemenue SKCTIEPUMEHTATBHBIX 32124 HA HICHTHOHKAIHIO
OpPraHUYECKUX COCANHEHUI

I13 53 1
JlaGopaTtopHas pa6ora Ne21 Pacno3HaBaHMe MIIaCTMAacC U BOJOKOH.

I13 54 | Kourpoabnas padora Ne 3 o pasueny 2 «Opranndeckast XUMUsD 2

54




5. IPUMEPHBIE TEMbI PE®EPATOB (JIOKJIALOB), UHANBUIAYAJIBHbBIX
MNPOEKTOB

buotexHosorus u renHas nHxkeHepusi — texnonoruu XXI Beka.

HanorexHosorust kak NPUOPUTETHOE HAMpPABICHHE PA3BUTHUSI HAYKW M MPOU3BOJACTBA B

Poccuiickoit deneparumu.

CoBpeMeHHbBIE METOBI 00€33apaKUBaHUs BOJIBI.

ANOTpONUs METAJIOB.

Kuznb u gestenbHocTh J[.M.Menaeneena.

«Ilepuonnyeckomy 3akoHy OyayIiee He TPO3UT pa3pyLICHUEM. .. »

Cuntes 114-ro snementa — TpuyM@ pocCHiCKUX (PU3UKOB-SCPIIUKOB.

N3oTonsl Bomopoaa.

Hcnonp3oBanue pagnoakTUBHBIX U30TOMOB B TEXHUUYECKHUX LIETISX.

PeHTreHoBCKOE N3IIy4eHUE U €r0 UCIOJIb30BAaHUE B TEXHUKE U MEULINHE.

[Ina3zma — yeTBEepTOE COCTOSTHUE BEILIECTBA.

AMopdHBIe BEleCTBa B IPUPOJIC, TEXHUKE, OBITY.

OxpaHa oOkpyxaromeid cpeapl OT XUMHUYECKOro 3arpsi3HeHus. KosmuecTBeHHbIE

XapaKTEPUCTUKH 3arpsA3HEHUS] OKPYKAOLIEH Cpebl.

[Ipumenenne TBepAOro U ra3oodpasznoro okcuaa yriepona (IV).

3amuTa 030HOBOTO HKpaHa OT XUMHUYECKOIO 3arpsA3HEHUSI.

I'pybonucnepcHbie CUCTEMBI, UX KiacCU(UKALUSA U HCIIOJIb30BaHHE B MPOPECCHOHATBLHON

JIeSATEIbHOCTH.

Kocmernueckue remnu.

[IprMeHeHne CyCreH3uil U IMYJIbLCUNA B CTPOUTEIIbCTRBE.

MuHepalsl ¥ TOPHBIE TIOPOJIBI KAK OCHOBA JINTOC(EPHI.

PactBOpsI BOKpYT Hac. Tumnel pacTBOPOB.

Bopa kak peareHT u cpena Juisi XMMHYECKOro Mpolecca.

Kusnub u gesrenbHocth C.AppeHuyca.

Bxraa oTe4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH 3JIEKTPOJIUTHYECKON TUCCOIUALINN.

VYcerpaneHnue ®KeCTKOCTH BOAbI Ha TPOMBIIUICHHBIX PEANPUATUSIX.

CepHas KuCI0Ta — «XJIe0 XUMUYECKOUW MPOMBIIIIIECHHOCTHY.

Hcnonb30BaHne MUHEPATBHBIX KUCIOT Ha MPEANPHUATUIX PA3TUIHOTO TPOPUIIS.

OKcuabl ¥ COJIA KaK CTPOUTENIbHBIE MAaTEPHUAIIBI.

Hcropus rumca.

[ToBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

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

Peakuuu ropeHust Ha MPOU3BOJCTBE U B OBITY.

BuprtyansHoe MoJeMpoOBaHNE XUMUUECKUX MPOIIECCOB.

DIIEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DIIEKTPOIN3 PACIIABOB 3JIEKTPOJIUTOB.

[IpakTyeckoe  MpUMEHEHUE  dJeKTpoiu3a:  padUHUPOBAHUE,  TalbBaHOIJIACTHKA,

rajabBaHOCTETHsI.

Hcropus momydeHns: 1 MPOU3BOICTBA ATIFOMUHUSL.

DNEKTPOIUTHUECKOE MOTYUYCHHE U PaQUHUPOBAHUE METH.

Kuzup n gesrensHOCTh 1. J[3BH.

Posib MeTaninoB B UCTOpUM YETOBEYECKOW LMBUIM3ALUU. VICTOpHUS OTEYECTBEHHON YEPHOU

MeTamurypruv. COBpeMEHHOE METAJUTYPru4ecKoe MPOU3BOJICTBO.

Hcropust 0TeuecTBEHHON LBETHOM MeTa/ulypruu. Ponb MeTalioB M CIUIABOB B HAy4HO-

TEXHUYECKOM IIpOrpecce.

Koppo3zust MeTaiioB u criocoObI 3alUThI OT KOPPO3HUHU.

WuepTHble uiu 6J1aropoJHbIe Ta3bl.

Poxnaronue conm — rajaoreHsl.



Uctopus mBeACKOW CIUYKH.

Hcropust BO3HUKHOBEHUS U Pa3BUTHSI OPraHUYECKOW XUMUH.

Kuznb u gestensHOCTh A.M.ByTieposa.

Buranusm u ero kpax.

Pob 0T€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUHU U PA3BUTHH MUPOBOM OPraHUYECKON XUMHH.
CoBpeMeHHbIE NPECTABIECHUS O TEOPUU XMMHUECKOTO CTPOCHHSI.

DKOJIOTMYECKUE aCIIEKThI UCIIOJIb30BAHUS YTIIEBOJOPOAHOTO ChIPBSI.

OKOHOMHYECKHE AaCMEKThl MEXAYHapOJHOIO COTPYJHUYECTBA 110 HCIOJB30BAaHUIO
YIJIEBOJOPOAHOTO CHIPBSI.

Hctopust oTKpbITHA U pa3pabOTKH ra3oBBIX W HE(PTAHBIX MecTOpokAeHUN B Poccuiickoit
denepanyu.

XuMUS yIIeBOJOPOJHOTO ChIpbs U MOs Oyayinas mpodeccusi.

YrieBo1opoJHOE TOIIIMBO, €T0 BUJbI U HA3HAYECHUE.

CuHTeTHYeCKHEe KayuyKd: HCTOPHUS, MHOTOOOpa3ue U NepCIeKTHBHI.

Pe3nHoTexHMUECKOe MPOU3BOJACTBO U €0 POJIb B HAYUYHO-TEXHHUECKOM IPOTpecce.
CBapouHO€ POU3BOCTBO U POJIb XMMHH YIJIEBOJIOPOAOB B HEM.

Hedbtsr u ee TpaHcOpTHUpOBKAa KaK OCHOBA B3aHMMOBBITOJHOIO MEXIYHApOAHOIO
COTpYAHUYECTBA.



6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESATEJIBHOCTH

OBYYAIOLIUXCS

Conep:kanue 00y4eHust

XapaKTepHCTmca OCHOBHBIX BUJI0B 1¢ATCIbBHOCTH

Basxnenmue
XHMHYECKUE MOHATUSA

YMeHue [aBaTb  ONpEACIICHHE U ONEpPUpPOBaTh  CIEAYIOILIMMY]
XUMHYECKIMH TIOHSATHSMH: BEIIECTBO, XUMHUYECKUH JJIEMEHT, aToM,
MOJICKYJIa, OTHOCHUTCJIBHBIC 4aTOMHAaA MW MOJICKYJISIpHAd MacCCbl, HOH,
QIIJIOTPOTIHSI, M30TOIBI, XUMHYECKasi CBS3b, DJICKTPOOTPUIATECIHLHOCTD,
BAJICHTHOCTb, CTCTICHL OKHCJICHHA, MOJIb, MOJIApHAdA Macca, MOJ'ISIpHBIfI
00beM  Ta3000pa3HBIX  BEIIECTB, BEIIECTBA  MOJICKYJISIPHOTO |
HEMOJIEKYJIIPHOIO CTPOECHUS, PACTBOPEL, DJIEKTPOIUT U HEDIEKTPOJIUT,
DIIEKTPOJIMTUYECKAs JIUCCOIUAIINS, OKHUCIHTENb ¥ BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTaHOBIICHUE, TEIIOBOH 3(PQeKT peakimu, CKOPOCTh
XUMHYECKOW PEaKIMH, KaTaan3, XHMUYECKOe PaBHOBECHE, YTIIEPOIHBIH]
CKeNeT, pyHKIMOHANbHAs TPYIINA, H30MEpHsl, TOMOJIOTHUS

OcCHOBHBIE 3aKOHBI
XUMHUAH

DopmMyIHMpPOBaHUE 3aKOHOB COXPAHEHHSI MACChl BEIIECTB U MOCTOSHCTBA
COCTaBa BELIECTB.

'Y cTaHOBKa MTPUUYMHHO-CIIEACTBEHHOM CBA3U MEXIY COAEpKaHUEM

ATUX 3aKOHOB M HAIMHCAHUEM XUMUYECKUX (POPMYT U YpaBHCHHIA.
'YcraHOBKa 3BOJIIOLIMOHHOM CYIIHOCTH MEHAEIEEBCKOM M COBPEMEHHOMU
(bopMynupoBoOK nepuoaudeckoro 3akona J[.1. Mennaeneesa.
O0BsicHeHne (PU3NYECKOTO CMBICIIAa CHMBOJIMKH TIEPHOIAYECKON
Tabmuubl  xuMudeckux onementoB JI.M. MengaeneeBa (HOMepoB
PIIEMEHTA, TIEPUOJIa, TPYTINBI) M YCTAHOBKA TPUYUHHO-CIICICTBEHHOM
CBSI3M MEXIY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOMCTB 3JIEMEHTOB M 00pPa30BaHHBIX MU BEIIECTB B MEPUOIAX

U TpyIIax.

XapaKTepuCTHUKa JIEMEHTOB MAJIbIX U OOJIBIIINX TIEPUOJIOB TI0 UX
nosioxkeHuto B Ilepuognyeckon cucreme JI.M. Menneneesa

OCHOBHbBIE TeOpHH
XHMHUHU

'YcraHOBKa 3aBUCMMOCTH CBOMCTB XMMHUYECKHX BELIECTB OT CTPOCHUSA
ATOMOB OOpPa3yOIIUX HMX XUMHUYECKUX OJJIIEMEHTOB. XapaKTEepPHCTHUKA
BOXKHCUIIINX THUIOB XHMHYECKHX CBS3€ W OTHOCHUTEIBHOCTH D3TOM|
TUIIOJIOTHH.

OO0BsicCHEeHWE 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U CTPOCHHS]
KPUCTAJUTMYECKUX PELIETOK.

DOopMYyJIMPOBKA OCHOBHBIX TOJIOKEHHH TEOPUH SJIECKTPOJUTHUYECKOH
UCCOLMAlMM M XapaKTepUCTHKA B CBETE€ JTOM TEOPUU CBOUCTB
OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHUH.

DopMyIMPOBKAa OCHOBHBIX MOJIOKEHUN TEOPUH XUMHYECKOTO CTPOCHHS]
OpPraHMYEeCKUX COCAVMHEHHN M XapaKTEPUCTHKAa B CBETE 3TOM TEOpHH
CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHHI

BaskHellIMe BelllecTBA
U MaTepuaJibl

XapakTepucTHKa COCTaBa, CTPOCHUSA, CBOWCTB, TMOJYy4YEHUS U
npuMeHeHHus BaxkHeimux wmeramioB (IA u II A rpynn, amoMuHus,
bKese3a, a B €CTECTBEHHO-HAYYHOM PO uie U HEKOTOPBIX d-371eMEHTOB)
Y X COCIUHEHHUI.

XapakTepucTHKa COCTaBa, CTPOCHUSA, CBOWCTB, TMOJYy4YEHUS U
npuMeHeHus BaxHedmmx HemetamuioB (VI A, VIIA, VIA rpynm, a
TaKXKe

a3ota u gocdopa, yriaepoaa U KpeMHHUS, BOJOPOJA) U UX COSTUHEHH.




XapakTepucTHKa COCTaBa, CTPOCHHUSA, CBOWMCTB, TMOJYy4YEHUS U
MPUMEHEHUS  BaXXHEWIIMX  KJIACCOB  YIJIEBOJAOPOJOB  (AJIKAHOB,
[IUKJIOAJIKaHOB, AJIKEHOB, AJIKWHOB, apEHOB) U UX HanboJiee 3HAYMMBbIX

B HapOJHOXO35MCTBEHHOM IIJIaHE IIPEACTABUTEIICH.

AHAJIOTUYHAS] XapaKTEPUCTUKA BAXKHEHIIIUX MTPEICTABUTENCH

NIPYTUX KJIACCOB OPTAaHMYECKUX COSIUHEHUN: METaHoa U 3TaHoja,
CIIO’KHBIX 3(DUPOB, KUPOB, MBLI, aTbACTUIOB ((HOPMAIIBICTHUIIOB 1
AIeTaNbeTU/Ia), KETOHOB (alleTOHA), KapOOHOBBIX KHUCIOT (YKCYCHOM
KHUCJIOTHI, 1JIl €CTECTBEHHO-HAYUYHOT0 MPOMUIIS MpeICcTaBUTENEH IPYTruX
KJIACCOB KUCJIOT), MOHOCaXapuI0B (TJIFOKO3bI), TUCAXapHUIOB (caxaposbl),
MoJIMcaxapuaoB (KpaxMaia U IeJUTI0JI036),

QHWJIMHA, aMIHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH, KayYyKOB, IJIACTMACC

XNMHYECKHH A3BIK
M CUMBOJIMKA

Vcnonp3oBaHue B y4eOHON M MPO(heCCHOHATBHON AEATEIbHOCTH
XMMHUYECKMX TEPMUHOB U CHMBOJIMKH.

Ha3BaHne M3y4eHHBIX BELIECTB 10 TPUBHAIBHOW WM MEXKIyHapOIHOMH
HOMEHKJIATYpPE U OTPAXCHHE COCTaBa J3TUX COCOUHEHHH C ITOMOIIBIO
XUMHUYECKHX (OPMYIL.

OTpakeHHME XUMHYECKHX TMPOLECCOB C IOMOIIBI0  ypaBHEHUH
XMMHYECKHX pEeaKL Ui

XuMUYeCKHE PeaKuu

OO0BsICHEHHE CYIIIHOCTH XUMHUECKUX MporeccoB. Knaccudukanus
XUMUYECKUX PEaKLU 10 pa3IMYHbIM IPU3HAKAM: YUCILY U COCTABY
MPOIYKTOB U PEareHToB, TeroBoMy 3 (eKTy, HanpaBieHuo, ¢ase,
HAJIUYHMIO KaTajlu3aTopa, U3MEHEHHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB,
00pa3yoIKX BEIecTBa.

'Y cTaHOBKa MPU3HAKOB OOLIETO U PA3TUYHOTO B TUIOJIOTUU PEaKLUi

1711 HEOPTraHUYECKOM M OPraHUYeCKON XUMHUH.

Knaccudukanus BemecTB v MPOILECCOB C TOYKU 3PEHUS
OKHCJICHUSA-BOCCTaHOBJIEHUSI. COCTaBIICHUE YPABHEHUI peaKInil

C TIOMOIUIBIO METOJ1a 3JICKTPOHHOTO OasaHca.

OOBsicHEHHE 3aBUCUMOCTH  CKOPOCTH XHMHUYECKOW pEaKIuud W
MOJIOKEHUSI XHMHUYECKOTO PABHOBECHS OT PA3IMYHBIX (haKTOPOB

BrImomHeHE XMMHYECKOTO OKCIICPUMCEHTA B ITOJIHOM COOTBETCTBUU

XuMu4ecKkuit C TpaBHJIaMH 0€30MaCHOCTH.
DKCIIEPUMEHT HaOnronenue, pukcanus 1 onucaHue pe3yabTaToB IPOBEAECHHOTO
DKCIEPUMEHTA
[TpoBeneHne caMOCTOATEIBHOIO MMOMCKA XUMUUECKOW HH(POPMALIUU
C MCIOJIb30BAaHUEM PA3JINYHBIX HCTOUHUKOB (HAYyYHO-IOMYJISIPHBIX
XumMudeckas M3/1aHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA).
nH(popManus Vcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTHN 17151 00paboTKH

U Tepefadd XMMHYECKOW WHGOpMAalMK W €€ TPEACTABICHUS B
a3IM4YHBIX (popmax

PacueTnl o
XHMHUYECKUM

bopmynam
U YPABHEHHUSAM

'YcTaHOBKa 3aBUCUMOCTH MEXKIY KaY€CTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMHU XUMHYECKUX OOBEKTOB U MTPOIIECCOB.
Pemenre pacyeTHBIX 3a7a4 110 XUMHUYECKUM (hopMyJiaM U ypaBHEHUSIM

IIpoduiabHoe u

OO0bsICHEHHE XUMUUECKUX SIBJICHUN, TPOUCXOASIINX B IPUPOJIE,

npo¢ecCHOHATBHO OBITY U HA TIPOM3BOCTBE.
3HAYUMOE OnpeneneHre BO3MOKHOCTEN MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUH B
COACPIKAHHEC A3JIMYHBIX YCJIOBUAX.




CobuntoieHne MpaBWJI  3KOJOTUYECKHM T'PaMOTHOTO  MOBEJICHUS
OKpYXKaroIleH cpere.

OrneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUs OKPYKaroIIel Cpeibl
Ha OPraHu3M YCJIOBCKA U JPYTUC )XUBLIC OPTraHU3MBI.

CoOmroienne mpaBuil  0€30macHOTO  OOpalieHuss ¢ TOPIOYUMH
TOKCUYHBIMHU BCIICCTBAMH, HaGOpaTOpHBIM OGOPYI[OBaHI/IeM.

H

[lToaroToBKka pacTBOPOB 3aJaHHOM KOHIIGHTpPAllMd B OBITY W HA

IMPONU3BOJACTBC.

Kputnueckas OLIEHKa JOCTOBEPHOCTH XUMHUYECKOW HH(pOpMaINH,

HOCTynaIOHIGﬁ 13 pa3HbIX HCTOYHUKOB




7. YYEBHO-METOAUYECKOE " MATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOI'O ITPEIMETA «XUMMWS»

OcBoeHre mporpaMmbl  y4eOHOW JAMCHUIIIUHBI «XUMHUS» TpEArojaraeT HaIWdue B
npodeCCHOHAIBHOW ~ 00pa30BaTeIbHOW  OpPTaHM3allid, pean3ymomie  o0pa3oBaTeIbHYIO
nporpamMMmy cpenHero oomiero oOpasoBanusi B mpenenax ocBoeHuss OIIOIT CIIO na 0Oaze
OCHOBHOT0 00111ero 00pa3oBaHusl, KAOMHETa XUMUHU ¢ JTaOOpaTOpUEH U TaOOPAHTCKOW KOMHATOM,
B KOTOPOM HMEETCs BO3MOXKHOCTh OOECHeuuTh CBOOOAHBIN aoctyn B MHTepHET BO BpeMms
y4eOHOT0 3aHATHS U B TIEPUO]T BHEYUEOHOM IEATETLHOCTH O0YJarOIIIXCS.

[Tomemenne KkabuMHETa JIOJDKHO  YAOBIETBOPATH TpeOoBaHusM CaHUTapHO-IIHIEMHUO-
norudeckux mnpaBuwin u HopMatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THUIIOBBIM
0o0opyA0BaHHEM, YKa3aHHbIM B HACTOAIIUX TPeOOBaHUSIX, B TOM YHUCIIE CHEIHATIN3UPOBAHHON
y4e0HOM MeOeNnbl0 U CpelcTBaMu OOydYeHHs, JOCTATOYHBIMU JJIsSi BHITIOJHEHUS TPEeOOBaHUU K
YPOBHIO MOATOTOBKH 00YYarOIIHUXCSl.

B  kabuHere MOMKHO OBITH MYJBTHUMEIWWHOE OOOpPYAOBAHHUE, ITOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30oBaTeIbHOr0 Mpoliecca MOTYT MPOCMATPUBATh BU3YAIbHYI0 MH(POPMALIUIO IO
XMMHH, CO3/]aBaTh MPE3CHTAINH, BUACOMATEPHUAIBI H T.II.

B COCTaB yLIe6HO-MeTOI[I/I‘ICCKOFO H MaTCpHAIIBHO-TCXHUYCCKOTO OCHAIICHUA KaOuHeTa
XHUMHUHU BXOJAT:

* MHOTO()YHKIIMOHAIBHBIN KOMILIEKC MPETOAaBaTes;

* HaTypajdbHble  OOBEKTHI, MOJEIH, NpUOOPHl ©W  HAOOPBI  UII  TOCTAHOBKH
JEMOHCTPALIMOHHOTO U YUEHUYECKOTO IKCIIEPUMEHTA;

* T[euYaTHBIC ¥ SKPAHHO-3BYKOBBIC CPEJCTBA OOYUCHUS;

* CpeACTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTH;

* PpEaKTHUBHI;

* TIEPEYHU OCHOBHOU W IOMOJIHUTEILHON yU4eOHOM TUTEepaTyphl;

* BCIIOMOTaTelIbHOE 000PYAOBaHNE U HHCTPYKITUH;

* OubmuoTeuHbId HOH.

B OuGnumoreunsrii (oH BXOAAT y4eOHMKH M ydeOHO-meTonuueckne KoMruieKTel (YMK),
PEKOMEH/IOBAaHHBIC ~ WJIM  JIOMYINEHHBIC JUIS  WCIOJB30BaHHUA B  NPOPECCHOHATBHBIX
00pa30BaTeNbHBIX OpPTaHMU3ALUAK, PEATH3YIONIMX 00pa30BaTENbHYIO IPOrpaMMy CpEIHEro
obmero obOpazoBanus B mpenenax ocBoeHus OIIOIT CIIO Ha 6a3e OCHOBHOTO 0OIIETro
o0OpazoBaHwUsI.

bubnuoTteunsiii HOH MOXKET OBITH JOTOJHEH XUMUYECKON IHITUKIIONEANEH, CpaBOYHUKAMH,
KHHUT'aMU IJIAd YTCHUS 110 XUMHUU.

B mporecce ocBoeHHs MporpamMMbl YYeOHON NUCHUIUIHHBI «XHUMHUS» CTYACHTHI JTOJIKHBI
UMETh BO3MOXKHOCTB JTOCTYTIA K 3JICKTPOHHBIM YYeOHBIM MaTepHallaM 10 XUMHH, UMEIOIINMCS B
cBOOOTHOM joctyne B ceth MHTepHeT (9ICKTPOHHBIM KHUTaM, NPAKTUKyMaM, TeCTaM,
matepuanam EI'D u ap.).



MNEPEYEHb PEKOMEH/JIYEMBIX YUEBHBIX U3JAHUI, THTEPHET-PECYPCOB

Jna cmyoenmos

1. I'abpuensn O.C., Octpoymo N.I'. Xumwust: yuyeOHUK AN CTYIEHTOB MPO(ecCHOHANBHBIX
00pa3oBaTeNbHBIX OPraHU3alluid, OCBauBarOIIMX npodeccuu u cnenuaibHocta CI10. — M.,
2017.

2. Tabpuensu O.C., OctpoymoB WN.I". Xumus mist npodeccuii U CrieMaIbHOCTEN €CTECTBEHHO-
HAY4YHOTO MpouiIst: y4yeOHUK A CTYJSHTOB MpPO(ecCHOHATBHBIX 00pa30BaTENbHbIX
opranuzanuii, ocBauBaromux npodeccun u cneruanbHocTH CI1O. — M., 2017.

3. T'abpuensn O.C. u gp. Xumusa. [Ipaktukym: yue6. mocobue A  CTYJEHTOB
npoeCCHOHANIBHBIX ~ 00pa30BaTeIbHBIX OpraHMW3allui, OCBaMBAIOIIMUX Mpodeccuu |
cnenuaneHoctu CI1IO. —M., 2017.

4. Tabpuensa O.C. u ap. Xumus: nocodue i1 moarotoBku k EID: yueb. mocobue mis
CTYACHTOB TNPO(ecCHOHATBHBIX 00pa30BaTeIbHBIX OpTaHU3aINi, 0CBAaUBAIOIIUX MPOdeccHu
u cuermansHOocTH CIIO. — M., 2017.

5. Tabpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a7aun U ynpaxHeHus: yded. mocobue amis
CTYJICHTOB npodeccuoHaNbHBIX o0pa3oBaTeNbHbIX OpraHM3alyii, O0CBaUBAIOIINX
npodeccun u crerpanbHocTH CIIO. — M., 2017.

6. Epoxun IO.M., Komanesa WN.b. Xumus 111 mnpodeccuit u  crenuagIbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYyYHOTO npoduieid: ydeOHHMK [ CTYACHTOB
npoeCCHOHANIBHBIX ~ 00pa30BaTeIbHBIX OpraHMU3allui, OCBaMBAIOIMUX TMpodeccuu |
cnenuanpHoct CI10.— M., 2017.

7. Cnankos C. A., OctpoymoB WU.I"., I'abpuensu O.C., JlykpsaoBa H.H. Xumus nis npodeccuit
U CIELUANTBHOCTEH TEXHUYECKOro mnpoduis. DIEKTPOHHOE TNPUIOKEHUE (AJIEKTPOHHOE
y4eOHOe U3/IaHne) Ul CTY. YUPEeKIeHU cpefl. mpod. oopazoBanus. — M., 2014.

/Jlna npenooaseamens

1. O6 ob6pazoBanuu B Poccuiickoit denepanun: denep. 3akoH ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbubix 3akoHOB oT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, or
02.07.2013 Ne 170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-@3, or 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014
No 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeceHHbIMU DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ u3sm. or 19.12.2016.)[Ipuka3
MunucrepcTBa 00pazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHWH W3MEHEHUN B
[Ipuka3z Munucrepcra o6pazoBanus u Hayku PO ot 17.05.2012 Ne 413 “O6 yTBepkIeHUH
beneparTbHOT0 rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CpeHero (ITOJTHOT0) 00IIero
o0pa3oBaHUs».

2. Tlucemo JlemapraMeHTa rocy1apCTBEHHOMN MOJUTHKU B c(hepe MOATOTOBKH pabOunuX KaJpOB U
JAITIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «PexkomeHmanuu 1O OpraHU3AIMH
MOJIydeHUsI CpeaHero oOmero oOpa3oBaHUs B Mpeaenax OCBOSHHUS 00pa30BaTEIbHBIX
OporpaMM CpeIHEero mpo(ecCHOHANBHOTO O0pa3oBaHMsi Ha 0a3e OCHOBHOTIO OOIIEro
oOpaszoBaHusl ¢ y4yeToM TpeOoBaHU (eaepabHBIX TOCYAapCTBEHHBIX O00pa30BaTEIIbHBIX
CTaHJApTOB M MOJIy4aeMOH Mpodeccuu WM CIEHaTIbHOCTH CPEAHEro MpodecCHOHaIbHOTO
00pazoBaHUM.

3. Ilpukaz MunucrepctBa obpazoBanuss u Hayku PD ot 31 gekabps 2015 r. N 1578 "O
BHECCHMHM W3MEHEHUW B (QeAepalbHbIii TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT
cpeaHero oOmiero oOpa3oBaHUs, YTBEpPKICHHBIN Mprka3oM MuHHCTEpCTBAa 00pa3oBaHUs U
Hayku Poccuiickoii @enepaunu ot 17 mast 2012 r. N413".

4. IlpumepHass OCHOBHast oOOpa3zoBaTelbHas TMporpaMma CpenHero oomero o0pa3oBaHus,
o00peHHas pemieHueM (enepanbHOro y4eOHO-METOAMYECKOTO OOBEIUHEHHUS 10 00ImeMy
oOpa3oBanuio (mpoToko ot 28 uronHs 2016 r. Ne 2/16-3).
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. I'abpuensu O.C., JIsicoBa I'.I". XumMusi: KHUTA JJI IPENOIaBaTeNs: yued.-MeTO 1. mocooune. —

M., 2012.
["a6puensu O.C. u ap. Xumust 1715 Ipodeccuii U CIEIUanbHOCTEH TEXHUYECKOTO PO
(3JIEKTPOHHOE MPUIIOKECHHUE).

. CnankoB u ap. Xumus s npodeccrii U CrenuaabHOCTEH TEXHUYECKOTo MpOoQuiIs

(anexTpoHHOE mpuiIoxkenue). — M.,2017

HNHuTepHeT-pecypcsl

. www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBBI TOPEI»).
. www.hemi.wallst.ru (O6pa3oBarenbHbIil CAUT I MIKOJIBLHUKOB « XHUMUS).

www.alhimikov.net (O6pa3oBaTeNbHBIN CAUT IS IIKOJIBHUKOB).

www.chem.msu.su (OnekTpoHHas OMOIMOTEKa IO XUMUH).

www.enauki.ru (HHTepHET-u31aHue s yunutenel « EcTecTBeHHbIC HAyKn»).

www. I september.ru (MmeToguueckast razera «llepBoe ceHTAOPs»).

www.hvsh.ru (OkypHan « Xumus B mkose»). www.hij.ru (kypHan « XUMHS ¥ )KU3HBY ).
www.chemistry-chemists.com (31eKTpOHHBIN KypHAIT «XUMUKUA U XUMHSD»).



