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Pabouas mporpamma yueOHod mucmmmaumesl OVYJII1.09. «Xumwus» paspaGorana B
COOTBETCTBUH C TPEOOBAHUAMH:

OI'OC COO, yTBepxaeHHbIIH Tpuka3zoM MUHHCTEpCTBA 00pa3oBaHus 1 Hayku Poccuiickoit
Oeneparum ot 17 mast 2012 1. Ne 413 ¢ u3mereHussMu oT 29 urons 2017 1. Ne 613.

OI'OC CIIO no cnenuanbHocTH 34.02.01 «CecTpuHCKOE [€70», YTBEPKACHHBIN
nprka3oM MuHuctepcTBa obOpasoBanusi U Hayku PD ot 12 mas 2014 Ne 502 «O6
yTBepkKACHUU (pelepaabHOro rocynapcTBeHHoro obpasonatenbHoro cranaapra CIIO nmo
crenanbHocTH 34.02.01 CecTpuHCKOE A0

PEKOMEHJALMAMH MO OpraHM3alldU TOJY4YEeHHs CpeaHero obmero oOpa3oBaHUS B
mpelenax OCBOCHUS O0pa3oBaTeNbHBIX MPOTPaMM CpeaHero mpodecCHOHATBLHOTO
oOpazoBaHusi Ha  0a3e OCHOBHOro 0OImero oOpa3oBaHHS C Yy4E€TOM TpeOOBaHUU
denepanbHbBIX TOCYAAPCTBEHHBIX OOpa30BAaTENbHBIX CTAHIAPTOB U  MOJy4yaeMou
CHEIHMAIbHOCTH WM Mpodeccuu cpeaHero npoQeccuoHalIbHOro o0pa3oBaHus (ITUCHMO
JlemaprameHTa rocylapCTBEHHOW MOJUTUKU B cepe MOJArOTOBKU paboyux KaJapoB U
JT10 Muno6pnayku Poccun ot 17.03.2015 Ne 06-259),

[Ipukaz MunucrepctBa obpazoBanus u Hayku P® ot 07 urons 2017 r. Ne 506 «O
BHECEHUU M3MEHEHHI B (peiepanbHblii KOMIIOHEHT TOCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaH/IApPTOB HAYaJbHOTO OOIIETr0, OCHOBHOTO OOIIEro W CpeaHero (MOJHOTo) OOmIero
oOpa3zoBaHus, YTBEPKICHHBIM TNpuKazoM MuHucrepcTBa oOpa3zoBanus Poccuiickoii
Oenepannn ot 05 mapta 2004 r. No 1089»

[Tpukaz MunuctepctBa o6pasoBanus U Hayku oT 29 utons 2017 r. Ne613 «O BHeceHuu
U3MEHEHUN B (elepaiabHbli TOCYJapCTBEHHbIN 00pa30BaTENIbHBIN CTAaHAAPT CPEIHErO
o0miero oOpa3oBaHusi, YTBEPKACHHBIA MPHUKa30M MHHHCTEPCTBA 00pa30BaHHUS M HAYKH
Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413

NPUMEpPHOM  mporpamMmbl s pealu3allid  OCHOBHOM  MpodecCHOHaIbHOU
obpasoBarenbHoi mporpammbl CIIO Ha 06a3e ocHOBHOTO 00miero oOpa3oBaHHUsS C
MOJIyUEHUEM CpeHero obmiero obOpa3zoBaHusi, pekoMeHaoBaHHOH @OI'AY «DPUPO»
(yrBepxkaenst 21.07.2015 roza).

Opranuzanus pazpadoruuk: KI'b [TIOY «PoguHckuii METUITMHCKUAN KOJUTEIK)»

P83p8.6OTLII/IKI KanmyquKO AH, npenoaaBareyib XUMHUHU U OMOJIOTUHU BBICIIICH KaTeropmuu

PexomenmoBaHa DKCIEPTHBIM COBETOM MEIUITMHCKUX KOJUICIDKEH M TEXHUKYMOB AJTalCKOTO

Kpast

3akmroueHre JKcrepTHOro copera No OT « » 201_r

© KI'Bb IIOY «PoguHCKMIT MEIUITMHCKHAI KOJIeK», 2020
© Kanwyuenko A.H., 2020
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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma  yuebnort mucnmmuimabl  OVY/IL. 09, «Xwumus»  sSBIsSETCA  4YacThIO
obmieo0pa3oBarenpbHOr0 NUKIA oOpa3oBarenbHOM mporpamMMbl CIIO mporpamMmbl MOATOTOBKH
crenuanucToB  cpemnero 3BeHa (mamee — IIIICC3) mno  chnenmalibHOCTH — CPEAHETO
npodeccuonanabHoro oopaszoanus: 34.02.01 CectpuHckoe Aeo.

O6meoOpa3oBarenpHas ydyeOHas gucuumimHa OVY/IL 09. «Xumwus» wuszydaercs B
po(ecCHOHANBHBIX ~ 00Pa30BAaTEIbHBIX OPTraHU3AlUAX, PEATUIYIONUX 00pa30BATEIBHYIO
porpamMmy CpeaHero ooOImero o0pa3oBaHMs B TpeleiaX OCBOSHHUS IMPOTPAMMBI TOJITOTOBKH
cnernuanuctoB cpeanero 3BeHa ([IIICC3) na 6a3e ocHOBHOTO 00111eTO 00pa30BaHMS.

[Tporpamma pazpaborana Ha ocHoBe TpeOoBanmii ®I'OC cpemHero obiiero oOpa3oBaHus,
NPEIbSABISEMBIX K CTPYKTYpE, COJACPKAHUIO U Pe3yjbTaTaM OCBOCHMS YYCOHON AMCLMILIMHBI
«XUMUA», B COOTBETCTBUH ¢ PexoMeHIanusMy 1o OpraHu3aliiy MOyYeHHsI CPETHETO OOIIEero
o0pa3oBaHus B Mpejiesiax OCBOCHHS 00pa30BaTeIbHBIX MPOTPaMM CPEAHETO MPodeccCuoHAIBHOTO
o0Opa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHMs C y4eTOM TpeOOBaHU (enepabHBIX
rOCyIapCTBEHHBIX  00pa3oBaTENbHBIX  CTaHAAPTOB M MOJydaeMoil mpodeccun — wiu
CIIELUATILHOCTH  CpenHero mnpodeccuoHanbHOrO oOpa3zoBanus (mucbmo  [lemapramenta
rOCy/IapCTBEHHOW MOJUTUKU B cdepe MOoAroToBku padboumx kaapoB u IO MwunoOGpHayku
Poccun ot 17.03.2015 Ne 06-259).

CogepxaHue MporpaMMbl «XUMHUS» HAMIPABJICHO Ha TOCTHXKEHUE CIEAYIOIIUX LIeTIei:

* opmupoBaHme y 00ydaronIuXxcsi YMEHHS OIICHUBATh 3HAYUMOCTh XUMHUECKOTO 3HAHUS JUIS
Ka)KIOr0 YeIIOBEKa;

* ¢opmupoBaHue y 00yYarOMIMXCS LEIOCTHOTO MPEACTABICHUS O MHUPE W POJH XUMHH B
CO3JIaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEH  JACUCTBUTEIBHOCTH:  INPUPOJHOM, COLMAIBHOM, KYJIbTYpPHOH,
TEXHUYECKOH cpeJibl, — MCIOJB3Ysl Ul ATOI0 XUMHUECKUE 3HAHHUS;

* pa3BuUTHE y O0yJaroIUXCs YMEHUH pa3nudaTh (aKThl U OLEHKH, CPAaBHUBATHh OICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHSIMU OLICHOK U CBSI3b KPUTEPHEB C ONPEAETICHHON cucTeMoit
[IEHHOCTEH, GOPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

* npuoOpereHHe OOYYaIOUUMKCS OMNBbITa Pa3sHOOOPAa3HOM JesATENbHOCTH, MO3HAHUS U
CaMOTIO3HAHUS; KITIOUEBBIX HABBIKOB, MMEIONIMX YHHBEpPCAIIbHOE 3HAUEHHUE Ui Pa3IIMUHBIX
BUJIOB JIESATEIBHOCTH (HABBIKOB pEIIEHHUs MpoOjeM, MPUHATUS pELIeHUH, MOUCKa, aHalu3a U
00paboTku HH(YOPMAINH, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUYECTBA,
6e301acHOro 0OpallleHus ¢ BEIIeCTBAaMH B TOBCEJHEBHOM JKU3HN).

[IporpaMmMa MOXeET UCTIOTB30BATHCS IPYTMMH MPO(GECCHOHATBFHBIMUA 00pa30BaTeIbHBIMH
OpraHW3alMsMH, pPEATH3YIONIMMU  O00pa30BaTEeNbHYI0  MPOrpaMMy  CpPEIHEro  Oo0IIero
oOpa3zoBanus B npezenax ocBoenus [IIICC3 Ha 6a3e 0cCHOBHOTO 00111eT0 00pa30BaHUsI.



1. OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIHATLIAHBI «XVUMMS»

XuMHsT — 3TO HayKa O BEIECTBAaX, X COCTABE M CTPOCHUH, CBOMCTBAX W MPEBpAILCHHSIX,
3HAYEHUM XUMHUYECKUX BEILECTB, MaTepUajoB M MPOLECCOB B MPAKTUYECKOW NEATEIbHOCTH
YeJI0BEKa.

Conepxkanne obOmieoOpa3zoBarenbHolt  yueOHOW mucuumimabl  OYAIL 09, «Xumus»
HANpaBJICHO Ha YCBOCHHE OOYYArOIIMMUCS OCHOBHBIX MOHSTHH, 3aKOHOB U TEOPHH XHMUWU;
OBJIaJICHUE YMEHUSIMU HAOII0aTh XUMUYECKHE SIBJICHUS, POBOIUTH XUMUYECKUI KCIIEPUMEHT,
IPOU3BOJIUTH PAacCUeThl Ha OCHOBE XMMHUYECKHUX (POPMYJT BEIIECTB M YPAaBHEHHMH XUMHUYECKHX
peaKkIui.

B mporecce nzydeHuss XuMu# y 00y4arOIUXCcsl Pa3BUBAIOTCS [MO3HABATEIbHBIC HHTEPECH U
MHTEJJIEKTyaJIbHbIe CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIHLHOM IMPUOOpPETEHHS 3HAHUM 110
XUMHA B COOTBETCTBUM C BO3HHMKAIOIIMMH >KA3HEHHBIMH TpoOJeMaMu, BOCIHTHIBACTCS
OepeXHOE OTHOILIEHUS K MPHUpPOJE, MOHUMAHHE 30pPOBOT0 00pasa >KU3HH, HEOOXOAMMOCTH
IpENyNpEeXICHUS ABICHUN, HAHOCAIIMX Bpe 3I0pPOBbIO U OKpYyXkatoliel cpene. OHU 0CBauBaIOT
IpUEMbl TPaMOTHOrO, O€30MacHOr0 HCIOJB30BaHUS XHWMUYECKUX BEIIECTB U MaTepHalioB,
NPUMEHSIEMBIX B OBITY, CEIIbCKOM XO3SHCTBE U HA TIPOU3BOJICTBE.

Peanuzamus AeIyKTUBHOTO MOJIXOJa K M3YyYEHUIO XUMHH CHOCOOCTBYET Pa3BUTHIO TaKHUX
JOTHYECKUX OIEpaluii MBIIUICHHUS, KaK aHaJlu3 W CHHTE3, O0OOIIEHHE W KOHKpPETH3alHs,
CpPaBHEHME U aHAJIOTHUS, CUCTEeMATHU3alMsl U KJ1acCu(UKalus U Ap.

[Tpu ocBoenun npodeccuii CI1O u cnenmansrocteit CIIO ectecTBeHHO-HAYYHOTO TPOQHIIST
npodeccuoHansHOr0 00pa3oBaHMsl XUMHS H3ydaeTcsi Ha 0a3zoBoMm ypoBHe DPI'OC cpeanero
obmiero oopaszoanus, nmpu ocBoeHuu npodeccuit CI1O u cnenumanbrocTeir CITO TeXHUYECKOTO
npoduns npodeccHOHANbHOTO O0pa3oBaHUS XHMHsI H3ydaeTcs Oosee yriIyOlIeHHO Kak
npodunabHas yueOHas JUCLMILIMHA.

[Tpu ocBoenun mpodeccuit CIIO u cnemumansHocteit CIIO conuanibHO-2KOHOMUYECKOTO
npodpuns, cnenuansHoctelt CIIO rymanuTtapHoro mnpoguis paccMaTpUBaeTCd XUMUYECKUI
KOMITOHEHT €CTECTBEHHO-Hay4HOr0 00pa3oBaHMs B Mpenenax MU3ydeHHs y4eOHOH AMCHUIITUHBI
«EcrectBo3nanue» mnpeamerHon obmactu «EctectBennnie Hayku» PI'OC cpemnero obiiero
o0Opa3oBaHusl.

Creruduka W3y4eHUS] XHMHU TIPH OBJIAJCHHH TPOPECCUsIMU U  CHEIHATBLHOCTIMH
TEXHUYECKOro Npodmis OTpakeHa B Kaxaod Teme pasgena «Copepxanue ydeOHOU
TUCIUTUTMHBY B pyOpuke «[IpodmnbHble W TPOPECCHOHATBHO 3HAYUMBIE DJIEMEHTHI
coJiepKaHUsA». DTOT KOMIIOHEHT peaju3yeTcsl MpU MHAWBUAYAIBHOM caMOCTOSITENbHON paboTe
oOyyJaronuxcsi (HarmucaHuu pedepaTroB, TMOATOTOBKE COOOIIEHUM, 3allUTe IPOCKTOB), B
nporecce y4eOHOW  JEATEIBHOCTH MO  PYKOBOJCTBOM HpernojaBaTens (BBIIOJIHEHUU
XUMHYECKOTO DJKCIIEPUMEHTa — J1a0OpaTOPHBIX ONBITOB M MPAKTUYECKHX paboT, peleHuu
MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 | T. 11.).

B  comepxanmm  y4eOHOW  JUCHMIUIMHBI  JUIS ~ €CTECTBEHHO-HAYYHOTO  MPOQMIIS
npo¢eCCHOHATBLHO 3HAYMMBIA KOMIIOHEHT HE BBIJENIEH, TaK KaK BCE €ro COoJepKaHue SBISETCS
npOoIIEHO OPUEHTUPOBAHHBIM M HOCHUT MPO(ECCHOHATBHO 3HAYMMBIH XapakKTep.

B mporuecce u3ydeHuss XUMHM TEOPETHUECKHE CBEACHMS JOMOJHSAIOTCSA JIEMOHCTPAIMSIMH,
7a00paTOPHBIMH OIBITAMH W TIPAKTUYECKUMHU 3aHATUSMH. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHUYECKOMY SKcrepuMeHTy. OH OTKpBIBaeT BO3MOXKHOCTH (DOPMHUPOBATh y OO0yYaromuxcs
CHeHaTbHbBIC PEIMETHBIE YMEHHS: pa0d0TaTh C BEIIECTBAMH, BBITIOIHATH MTPOCTHIE XUMHYECKUE
OMBITHI, YYUTh O€30MaCHOMY M DSKOJOTMUYECKHM TIPaMOTHOMY OOpalleHHI0 C BeIlECTBAMH,
MaTepHajaMH U TPoIieccaMy B OBITY M Ha TIPOU3BO/ICTBE.

Jlis opraHu3anuy BHEAyAUTOPHOW CaMOCTOATENbHON PabOThl CTYJEHTOB, OBJIA/IEBAIOIIMX
npodeccusimu CIIO u cneunanbHocTsMU CIIO TeXHHMYECKOrO M €CTECTBEHHO-HAyYHOTO Ipo-
¢mieit npodeccnoHaIbHOrO 00pa30BaHUs, NPEACTaBIEH NPUMEPHBIM mepeueHb pedeparos
(Tox1a/10B), UHAUBUIYATbHBIX IIPOEKTOB.



B mporiecce m3yueHUs XMMUU BaXKHO (OPMUPOBATH HMHPOPMAIMOHHYIO KOMIIETEHTHOCTD
obyvaronuxcsi. [losToMy Tipu OpraHuM3ald  CaMOCTOATEIBLHONW paboThl  HEO0OXOJUMO
AKIIEHTUPOBAaTh BHUMAaHHE OOYYaIONIUXCs HAa MOMCKE MH(OpMAIMH B CPEACTBAX MaccMeaua,
WnTepHere, yueOHOW M CHEIUAIBHON JHUTEpaType C COOTBETCTBYIOIIMM O(GOpPMICHHEM H
MIPE/ICTABICHUEM PE3YyIbTATOB.

N3ydyenne o06meoOpa3oBaTeibHONM y4yeOHOW JUCHUIUIMHBI «XHUMHS» 3aBepIIaeTcs
noJiBeJIcHuEM HUTOroB B (opme, muddepeHIMPOBAaHHOTO 3a4eTa B paMKaX MPOMEKYTOTHON
aTTecTaluu CTy/eHToB B nporiecce ocBoeHus [IIICC3 Ha 6a3e ocHOBHOTO 00111er0o 00pa3oBaHusI.

2. MECTO YYEBHOM JUCIHUILIMHGI B YYEFHOM ILJTAHE

YyeOHnass aucuuiuHa «XUMUS» SBISETCS Y4eOHBIM MPEAMETOM IO BBIOOPY U3
obOsi3arenpbHOM TpeaMmeTHor obOnact  «EctrectBeHHbie Hayku» @DPI'OC cpemHero obmiero
o0OpazoBaHusl.

B mpodeccuonanbHbix  00pa3oBaTENbHBIX  OpPraHU3AIMSIX, PEATM3YIOIUX  00-
pa3oBaTeIbHYIO MIPOrPaMMy CpeaHero obmiero oopasoBanus B mpezenax ocsoenus [MIICC3 na
0a3ze OCHOBHOTO o00mero oOpa3zoBaHusi, ydeOHas AWCHHUIUIAHA «XHUMHSI»U3YYaeTCs B
obmieoOpazoBarenbHoM 1ukie ydeOHoro tuiana IIIICC3 wa ©6a3e ocHOBHOro 0OmIETO
00pa3zoBaHus C MOJYYEHUEM CPEIHEro 001Iero 00pa3oBaHusl.

B yueOnbix mmanax IIICC3 wmecto yueOHON AucUMIUIUHBI «XUMHS» B COCTaBe
0011e00pa30BaTebHBIX YYeOHBIX AUCHUILIAH 10 BBIOOPY, (OPMHPYEMBIX U3 00s3aTEIbHBIX
npeameTHeix obsacter ®I'OC cpennero obmiero obpa3oBanus, mias crenuanbHocTed CITO
COOTBETCTBYIOIIET0 MPOoduIst MpodheCCHOHATHEHOTO 00pa3oBaHUsI.

3. PE3VJbTATHI OCBOEHUS YUYEBHOM JUCIIUILINHBI

OcBoeHue cojepkaHusi y4eOHOH AMCHUIUIMHBI «XHUMHs», OO0ECIeYnBaeT HOCTIIKEHHE
CTYACHTaMH CJIEIYIOIUX Pe3ybTaTOB:

* JIMYHOCTHBIX:

— YYBCTBO T'OPJIOCTU U YBaXXEHMS K UCTOPHH U JOCTHXKEHHSIM OT€UECTBEHHOW XMMHUYECKOMH
HayKH; XUMHUYECKH I'PaMOTHOE TOBE/IeHNE B MPOPECCHOHATBHON JIEATENbHOCTH U B OBITY MpHU
00palleHnn ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepHallaMH U IpolLieccaMH;

— TOTOBHOCTb K IPOJIOJDKEHUIO 00pa30BaHMsI U MOBBIIIEHHS KBATM(QHUKAIMK B U30paHHOU
npodeCcCHOHATIBHON IEATEIbHOCTH U 0OBEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMITETEHIUN
B OTOM;

— yMEHHUE MHCIIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOW XMMHYECKOH HayKM M XMMHYECKHUX
TEXHOJIOTHH JUIA IIOBBIIIICHUA CcOOCTBEHHOT'O HUHTCJUICKTYAJIBHOI'O pPAa3sBUTUA B BBI6paHHOi/JI
npodeccuoHaIbHOMN J1eTeTbHOCTH;

* MeTanpeIMeTHbIX:

— HCIOJb30BaHME PA3JIMYHBIX BHJOB I103HABATEIbHON JEATENIBHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Ofeparuii (MOCTaHOBKHM 3adaudd, (OpPMYIUPOBAHHUS TUIIOTE3, aHaIu3a |
CHHTE3a, CpaBHEHHUS, OOOOIIEHHUs, CHUCTEMAaTH3allud, BBIBIECHUS NPUYMHHO-CIEICTBEHHBIX
CBsI3€H, MOMCKAa aHAIOTOB, ()OPMYIMPOBAHHS BBIBOJOB) /IS PEIICHUS] TOCTABJICHHOW 3ajayH,
NPUMEHEHHE OCHOBHBIX METOJOB MO3HAaHUS (HAOMIOACHHS, HAyYHOrO SKCIIEPUMEHTa) s
HN3YUCHUA PA3JINYHBIX CTOPOH XHUMHYCCKUX 00BEKTOB H mponeccoB, ¢ KOTOPBIMH BO3HHKACT
HE00XO0/IMMOCTh CTAJIKUBAThCA B IpodeccnoHaIbHOl chepe;

— HCIOJIb30BAHUEC Ppa3INYHbIX HWCTOYHUKOB [JIA IIOJTYUYCHUSA XUMHUYECKOHN I/IHCbOpMaHI/II/I,
YMEHUE OLEHUTh €€ JIOCTOBEPHOCTh JJISi JOCTHXKEHHMS XOpOIIMX Ppe3ylbTaToB B
npodeccuoHanbHOM chepe;

* IpeIMeTHBIX:



— c(hopMHPOBAHHOCTH MPEJCTABICHUNA O MECTe XUMHUH B COBPEMEHHOIN Hay4HOI KapTHHE MUDA;
IIOHUMaHUE pOJIM XHUMHUU B (HOpMUPOBAaHMM Kpyroszopa ¥ (YHKIHMOHAJIBHOW I'PaMOTHOCTH
YeJIOBEKa MUl PEIICHUS IPAKTUYECKUX 3a/1a4;

— BIAJCHHUE OCHOBONOJAralOIUMU XUMUYECKMMHU IOHATHAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMHUUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOI;

— BJIAJCHME OCHOBHBIMH METOJAaMU HAy4YHOIO TII03HAHMS, WCIOJB3YEMBIMH B XHMHHU:
HaOJIOIeHNEM, ONTMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHUEe o0pabaThiBaTh, OOBIICHATH
pe3yibTaThl MPOBEJCHHBIX OMNBITOB U JIEJIaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH NPUMEHATH
METO/bI IIO3HAHUS IIPU PELICHUH NIPAKTUYECKUX 3a/1a4;

— c(hOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIE OLIEHKU U IPOM3BOJUTH PacyeThl IO
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM;

— BJIaJICHHE IPaBUIAMU TEXHUKU 0€30IaCHOCTHU MPH MCII0JIb30BaHUH XUMUYECKUX BEILIECTB;

— c(pOpPMHPOBAHHOCTh COOCTBEHHOW TMO3ULMUHU IO OTHOIIEHHIO K XMMHYECKOH HH(OpMaIum,
II0JIy4a€MOM U3 pPa3HbIX UCTOYHUKOB.



4. CTpyKTypa U coep:KaHue Y4eOHOH TUCUUIIINHBI

O0beM yueOHOI TUCHUIIMHBI U BUbI y4e0HOH PadoThI

Bup yae6Ho# paboThl

O0bEeM YacoB

MakcumanbHasi yueOHast Harpy3Ka 162
(Bcero)

OO0s3aTenbHas ayTuTOpHAs yueOHast 108
Harpyska (Bcero)

B ToM uucne:

Teopernueckue 3aHATUS 68
[IpakTuueckue 3aHATUS 40

B tom unciie nuddepeHnrpoBaHHbIN
3a4er

2 (43 4KcIia TEOPETUUYECKUX 3aHITHH)

CamocTtosrenbHas paboTta 54
oOyuaronerocs (BHeay JUTOpHasi)

B ToMm uucie: 20
WuauBuayaibHBIC POCKTHBIC 33 JaHUS
Hamnucanue pedeparon 10
YreHne TONOIHUTEIBHON cIeaaIbHOM 10
npohecCuOHANBHOM JTUTEPaTyphl

[ToaroroBka MyJIbTUMEAUITHBIX 14

MIPE3CHTALIUM 110 YYeOHBIM pa3jiesiaM 1
TeMaMm

Hrorosas arrecrauus B popme
Au(ppepeHupoOBaAHHOIO 3a4€eTa




TemaTn4yeckuii V1aH U cofepkaHue 00y4eHHS M0 TUCHHUIINHE

Paznen 1. Beenenue
Hay4nbie MeTOIbI TTO3HAHMSI BEIIECTB M XUMHUYECKHX SIBJICHUN. POJih SKCIIEpUMEHTa U TEOpUH B
XUMUU. 3HaueHHe XuMuu mpu ocBoeHuH mnpodeccuii CIIO wu cnenumansHocTet CIIO
€CTECTBEHHO-HAYIHOTO Mpoduiis mpodhecCHoHaTLHOT0 00pa30BaHus.

Paznen 2. Opranuyeckasi XuMus
[IpenMeTt opraHMYeCKON XMMUU.
Teopusi cTpoeHust OpraHNYecKMX coeIHHeHU I
[Tpenmer oprannyeckoit xumuu. IloHsTHE 06 OpraHMYECKOM BELIECTBE U OPraHUYECKON XUMHUU.
Kparkuil odepk HCTOPUM pa3BUTUA OPraHUYECKOM XHMMHMM. Butanusm M ero KpyueHue.
Oco0eHHOCTH CTPOEHUS OpraHMYeCKuX coequHeHuil. KpyroBopot yriepoaa B npupoJe.
Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytneposa. Ilpennocbuiku coznaHus
Teopun CcTpoeHMs. OCHOBHBIE NOJIOXKEHUS Teopuu crpoeHus A.M. bytiepoBa. Xumudeckoe
CTPOCHHE M CBOWCTBA OpraHn4eckux BemiecTs. [lonsTre 06 n3zomepun. Criocodbl 0TOOpaskeHUs
CTpoeHHUsT MoJieKyNbl (popmynsl, Monenu). 3HaueHue Teopun A.M. BytiepoBa s pa3BuUTHS
OpPraHMYECKON XMUMUU U XUMUYECKUX ITPOTHO30B.
CrtpoeHue aTromMa yriiepoja. DIEKTPOHHOE 00JIAKO M OpOUTAIIb, S- U P-OpOUTAIH. DICKTPOHHBIC
U 3JEeKTpOoHHO-rpaduyeckue (GopMynabl aTomMa yrjiepoja B OCHOBHOM M BO30YXICHHOM
cocrosHusX. KoBaneHTHAs XUMHUYECKas CBSA3b U €€ Kiaccu(ukanus 1mo cnoco0y nepexkpbIBaHuUs
opOutaneit (o- u m-cBs3u). [lonsaTre rubpuan3anuu. PazmudyHbie TUIIBI THOpUANU3AIMU U (PopMma
aTOMHBIX OpOMTajell, B3aMMHOE OTTaJIKUBaHHE TMOPHUAHBIX OpOMUTaIel W MX pacloyOKEHUE B
IIPOCTPAHCTBE B COOTBETCTBUM C MHUHUMYMOM DJHEpPrHH. ['€OMeTpusi MOJIEKY] BEILECTB,
00pa30BaHHBIX aTOMaMH YIJIEpojia B pa3IMYHbIX COCTOSHUAX THOPUIN3ALINN.
Knaccugukanus opranuyeckux coeauHeHui. Kiaccudukanus opraHmdeckux BeELIECTB B
3aBUCUMOCTH OT CTpoeHus yrieponHodl uenu. [loHsATHe (QYHKIMOHAIBHONH TPYIIIBL
Knaccugukaius opraHMuecKuX BEIIECTB 10 TUITY (PYHKIIMOHAILHOW IPYIIIBL.
OcHOBBI HOMEHKJIaTyphl OpPraHMYECKHUX BellecTB. TpuBHaIbHBIE Ha3BaHMs. PanuoHanbHas
HOMEHKJIaTypa Kak npenmecrseHHuna HoMeHkiaaTypel IUPAC. Howmenknatypa I[UPAC:
NPUHLINIIBI 00pa30BaHus Ha3BaHUM, CTAPIIMHCTBO (DYHKIIMOHAIBHBIX IPYMI, UX 0003HAaYCHHUE B
npedukcax u cyppukcax Ha3BaHUN OPraHUYECKUX BEILECTB.
IIpakTnyeckoe 3ansitue Nel
OOHapy:xeHue yriaepo/ia 1 BOAOPOAa B OPraHUUYECKOM COETMHEHUH.

THnbl XMMHYECKHX CBfA3eH B OPraHNYeCKNX COeIMHEHHUSAX M CIIOCO0BI UX pa3phbIBa.
Knaccugukanus KOBaJeHTHBIX CBS3€M 10 D3JIEKTPOOTPULIATENIBHOCTH CBSI3aHHBIX aTOMOB,
croco0y TepeKpbIBaHUs OpOMTael, KpaTHOCTH, MeXaHu3My oOpa3zoBaHMs. CBs3b HPUPOIBI
XUMHYECKON CBSI3U C THUIOM KPHUCTAJUIMYECKOM pEIIeTKH BellecTBa M €ro (pU3NYECKUMU
cBoiicTBamMH. Pa3phlB XHMMHUYECKOM CBSI3M Kak Ipolecc, oOpaTHbIi ee 00pa3oBaHUIO.
['oMonuTHYECKNII U TeTepOTUTHYECKUI pa3pbiBbl CBSI3€H, UX COMOCTAaBIECHHE C OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIM MeXaHu3MaMH HX oOpa3oBaHus. I[loHsTHEe CBOOOJHOrO pajauKania,
HYKJICOUIBHON U 3J1eKTPO(OUIBLHON YaCTUIIBI.

Knaccugukanus peakuuii B opranndeckoil xumuu. [loHsTie o THIax 1 MexaHU3Max peakiuil B
oprannyeckor xumuu. CyOctpaTr u peareHT. Knmaccudukanus peaknuil 1Mo HW3MEHEHUIO B
CTpYKType cyOcTpaTta (IpUCOEIUHEHHUE, OTIIEIUICHHE, 3aMeIleHUe, W30MepHU3alus) U THILY
peareHTa (paauKalibHble, HyKJI€O(UIbHbIE, YIEKTPOPUIBHBIE).

Peaxumu mnpucoeaunenuss (AN, AE), snuvmunupoBanust (E), 3amemenuss (SR, SN, SE),
n3oMepu3auu. Pa3HOBHIHOCTH peaknMil KaXkJ0ro THUIA: THMAPUPOBAHUE WU JETMIPUPOBAHUE,
TraJIOTEHNPOBAHUE U AETAIOr€HUPOBaHHUE, THAPATALUs U AeTUApaTalysl, THAPOraIOT€HUPOBAHNE
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W JIETHJIPOTAJIOTCHUPOBAHME, TMOJNMMEpPU3aldsd ¥ TOJUKOHACHCALUS, IEPETrPyNIUPOBKa.
Oco0eHHOCTH OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUI B OPTraHUYECKOM XUMUH.
CoBpeMeHHbIE NPEACTABIEHUS 0 XUMUYECKOM CTPOECHUHM OPraHUYECKHUX BEIIECTB.

OCHOBHBIE HalpaBjJeHUs pa3BUTHS Teopuu crpoeHus A. M. byriepoBa. UMzomepus
OpraHMYECKHUX BeLIeCTB U €€ BUAbl. CTPYKTypHas H30MEpHUs: MEXKKIAcCOBasi, YIJIEPOAHOIO
CKeJieTa, TIOJIOKEHUs KpaTHOW cBsi3u M (yHKUMOHanbHOM rpynmbl. [IpocTpaHcTBeHHAs
U30MEpUsl: reoMeTpuueckas M onruyeckas. [loHsATME  acMMMETPUYECKOro  LEHTpA.
buonoruueckoe 3HaueHUE ONTHYECKON H30MepHH. B3anmHOe BIMsSHHE aTOMOB B MOJEKYJax
OpPTaHMYECKUX BEIIECTB. DJICKTPOHHBIC 3(()EKTHl aTOMOB M aTOMHBIX TPYI B OPraHUYECKUX
Mosiekynax. MHaykunoHHbd 3¢ (deKT, MoN0KUTENbHBIH U OTPULATENbHBINA, €ro 0COOCHHOCTH.
Me3zomepusbiit 3gdext (3 dexT conpsikeHus), ero 0COOEHHOCTH.

IpakTnueckoe 3ansitue Ne2

Oo6napysxeHue rajgoreHos (1pobda beinpiTeiina).

Jlemoncmpayuu

Konneknun opraHndecKux BeHIeCTB (B TOM YHCIE JIEKApCTBEHHBIX IperapaToB, KpacHTeNek),
MaTepuaioB (IPUPOIHBIX U CHHTCTHYECKUX KaydyKOB, IJIACTMACC U BOJIOKOH) U U3JICIIMIA U3 HUX
(HUTEH, TKAHEH, OT/ICTIOYHBIX MaTEPHAJIOB).

Monenu monekyn CH4, C2H4, C2H2, C6H6, CH30H — mapocTepKHeBbIe 1 00bEMHBIC.
Monenu oTTanKuBaHus THOPUIHBIX OPOUTANIEH ¢ TOMOIIBIO BO3AYIIHBIX IIAPOB.
B3aumoselicTBre HATPUS C 3TAHOJIOM H OTCYTCTBUE B3aUMOJICHCTBUS C IUATUIIOBBIM 3(pHpPOM.
OnbIThl, MOATBEPXKIAIOLINE HalWuWe (QPYHKIMOHAIBHBIX TPYNN y COEIWHEHUN pa3IuYHbIX
KJIaCCOB.

JlaGopaTopHBI OMBIT

N3roroBnenne Mopeiei MOJIEKYT — TMPEACTaBUTEICH pa3IUYHBIX KJIACCOB OPraHUYECKUX
COEeIMHEHUI.

[IpenenbHbIE YTIEBOJOPOIbI

I'omosiornueckuii psag ankanoB. [lonatue 06 yrieBomopogax. OCOOEHHOCTH CTPOEHHUS
IpelleNbHBIX YTIEBOI0POAOB. AJKaHbI KaK MPEACTABUTEIH MPEAEIbHBIX yII€BOJOPOIOB.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBl METaHa W JAPYTUX aJKaHOB.
['omonornyeckuit psag U uzomepuss napadpuHoB. HopmanabHoe M pa3BETBIEHHOE CTPOEHUE
yraepoaHo# nenu. HoMeHkaTypa alnkaHoB U aIKWIIbHBIX 3amecTuTeneil. dusndeckue cBolcTBa
aJIKaHOB. AJIKaHBI B IPUPOJIE.

Xumunueckue cpoiicTBa ankaHoB. Peakunn SR-tumna: ramorenuposanue (pabdotel H. H.
CemenoBa), HutTpoBaHue no KoHoBanmoBy. MexaHuU3M peakuu XJIOPUPOBAHUS AaJKAHOB.
Peakuuu geruapupoBaHus, TOPEHMsI, KATAIUTUUECKOTO OKUCIEHMS ankaHOB. KpekuHr ankaHoB,
pa3IuYHbIE BUJbI KPEKHHTa, IPUMEHEHHE B MPOMBIIITIEHHOCTH. [Iponu3 u KoHBepcusi MeTaHa,
M30MEPU3ALHS AJIKAHOB.

[TpumeneHue u cocoObl MoayyeHus ankaHoB. O6iacTu npUMeHeHus ankaHoB. [IpoMbliieHHbIE
CHOCOOBI MOJYyYeHHs ANKAHOB: MOJY4YEHUE M3 MPHUPOJHBIX HMCTOUYHHKOB, KPEKUHI NapauHOB,
MOJIyUeHUE CHUHTETHYECKOTo OeH3uHa, Trasu@ukanmus yris, TUIPUPOBAHHE  AaJKaHOB.
JlaGopaTopHble cIOCOOBI TOJYYEHHUs QJIKaHOB: CHHTE3 Bropua, aekapOOKCHIMpOBaHHE,
TUAPOJIN3 KapOuaa aTrOMUHHUS.

IIpakT4eckoe 3ansaTue Ne3

[ToryueHnue MeTaHa ¥ U3y4eHHE €r0 CBOMCTB: FOPEHUS, OTHOILIEHUSI K OPOMHOM BOJIe 1 pacTBOPY
IIEpMaHraHaTa KaJus.

HHKJ’[O&J’[K&HLI. T'omonoruueckuii pAA U HOMCHKJIATYpa HUKIIOAJIKAHOB, UX 0611_18.51 (bopMyna.
Ilousatue o HaAnpsOKCHUW  [TAKIIA. I/ISOMepI/ISI IUKIIOAJIKAHOB: MECXKKJIIACCOBasd, YrJICPOIHOI'O
CKCJICTa, IrCOMCTPUUCCKaA. HOJ'Iy‘{CHI/IC )51 (I)I/I3I/I‘-ICCKI/IG CBOMCTBA IUKJIOAJIKAaHOB. XHUMHUYECKHUE
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cBoOiicTBa nuKiIoankaHoB. Crenuduka CBONUCTB IHUKIOATKAHOB C MaJbIM pPa3MEepOM IHKIIA.
Peaknuu npucoeInHeHNs U paAUKaIbHOTO 3aMEILIECHHUS.

Camocmoamenvnas paboma Nel

Cocrasnenue npeseHtanuu o reme «l{uknonapadunon

Jlemoncmpayuu

Mogenu MoeKysl MeTaHa, IPYTruX ajJKaHOB, PA3IUYHBIX KOH(OpMalUK IIUKIOTeKCaHa.
PacTBopenue napaguna B 6€H3MHE U HCHIApPEHUE PACTBOPUTENS U3 CMECH.

[InaBnenue napaduHa u ero OTHOILIEHUE K BOJie (PaCTBOPUMOCTb, IJIOTHOCTh, CMAaYHBAaHHUE).
Paznenenue cmecu G€H3MH — BOJIA C MMOMOIIBIO JICTUTEILHON BOPOHKH.

['openue metana, mponaH-OyTaHOBO#l cMecu, mapaduHa B YCIOBUSIX HM30BITKA M HEJZOCTaTKa
KHCJIOPOJA.

B3pbIB cMecHu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccTranoBrieHre OKCHJIOB TSDKEIIBIX METAIIOB MapauHOM.

OTHoleHNE UKJIOreKcaHa K OpOMHOI BoJie ¥ pacTBOPY N€pMaHraHaTa Kajus.

JlaGopaTopHbI€ OMBITHI

N3roroBnenune Mojieaeil MOJIEKYJ aJIKaHOB U T'aJIOT€HAJIKAHOB.

WsroroBnenne mapaduHUPOBAHHOW Oymaru, UCHBITAHUE €€ CBOWCTB: OTHOIICHHUS K BOJC H
KUpaMm.

OO6napy’xeHue BOJIbl, CaXu, YIJIEKHUCIIOro ra3a B IPOAYKTaX TOPEHUs CBEUH.

O3HakoMJIEHHE CO CBOICTBaMH TBEpbIX MapadUHOB: IJIABICHUEM, PACTBOPUMOCTHIO B BOJE U
OPTraHWYECKUX PACTBOPUTENSAX, XMMHYECKOM HHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJCUCTBUS C
OpoMHOIi BOAOH, pacTBOpaMU NIEpMaHTaHaTa Kalus, TUIPOKCHUIA HATPUS U CEPHOM KUCIIOTHI).

OTHUJICHOBBIE U TUEHOBBIE YIIIEBOLAOPOIbI

T'omonornueckuii psjx ajJKeHOB. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI
STHJIEHA U alKeHOB. ['omosoruueckuil psa u odmas ¢popmyina ankeHoB. M3omepust S3THICHOBBIX
YIJIEBOJOPOAOB:  MEXKKIACCOBas, YIJIEPOAHOIO CKEJNETa, IIOJOXKEHUS KpaTHOW  CBS3H,
reomerpuueckasi. OCOOEHHOCTHM HOMEHKJIATyphl ATHUJICHOBBIX YIJIEBOJOPOIOB, Ha3BaHUs
BAKHEUINNX paguKaIoB. PU3NUECKuEe CBONCTBA AJIKEHOB.

IIpakT4eckoe 3ansaTue Ne4

[Tonydenue aTuneHa aeruapaTauyei STHIOBOrO CIUPTA.

XuMH4YecKHe CBOHCTBA AaJKEHOB. OJIEKTPOPHUIBHBIA XapakTep peakinii, CKIOHHOCTh K
peakuusaM IMPUCOCAUHEHUs, OKUCIEeHUsA, noauMepusauuu. I[IpaBuiio MapkoBHUKOBA U €ro
AIIEKTPOHHOE 000CHOBaHME. Peakiuu rajoreHupoBaHusi, TUAPOraloreHUpOBaHMsl, THAPATALUY,
ruapupoBanusa. Mexanusm AE-peakumii. [lonstue o peakumsx nonuMepusauuu. ['openue
AJIKEHOB. Peakniny OKMCIIEHNS B MATKHX M J)KECTKUX yclnoBusAX. Peakuus Barnepa u ee 3HaueHue
JUIs OOHApY>KEHHs HENPEAEeIbHBIX YTIEBOAOPOAOB, MTOIYUYEHHS TIIUKOJIEH.

[IpumeHeHre u crocoObl TOMY4YEHHsS alKeHOB. lcrosb30BaHME BBICOKOW peaKIMOHHON
CHOCOOHOCTH aJIKEHOB B XMMMUYECKOW MPOMBIINIIEHHOCTH. [IpuMeHeHne 3TujieHa u nponuieHa.
[TpombinieHHbIE CMIOCOOBI MOMYYEHHs] ajJKeHOB. Peakiuu JIeruapupoBaHUs M KpPEKHHTa
asikeHoB. JlabopaTopHbIe CrIOCOOBI MOTyYEHHSI aTKEHOB.

IIpakTuyeckoe 3ansiTue NeS

B3aumoneiicTBue sTrieHa ¢ OpOMHON BOJION, paCTBOPOM IMepMaHraHaTa Kajus.

IIpakTHyeckoe 3ansiTue Ne6

CpaBHeHuEe MJIaMEHM JTUJIEHA C IUIAMEHEM IPEACNbHBIX YIJIEBOAOPOAOB (MeTaHa, IpOIaH-
OyTaHOBOM CMECH).

Aaxkaguenbl. [lonstue u Kiaccupukanys AUEHOBBIX YIVIEBOJAOPOJOB IO B3aUMHOMY
pacIoyIO’KEHUIO  KpaTHBIX  cBsizel B Mojekyie. OCOOEHHOCTH  3JEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS COIPSIKEHHBIX JWEHOB. lIOHATHE O T-3JIEKTPOHHOM CHCTEME.
HomeHnknatypa qUEHOBBIX yriieBo10po/1oB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB CONPSYKEHHBIX
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JMEHOB Kak CJEJICTBUE MX DJIEKTPOHHOTrO crTpoeHus. Peakiuu 1,4-npucoenrHeHus.
[Tomumepusanus nueHoB. CrocoObl MOMYyYEHUs] AUEHOBBIX YriieBoaoponaoB: paborsl C. B.
Jlebenesa, neruipupoBaHue ajIKaHOB.

OcHOBHbIE MOHSITUSI XMMHHU BBICOKOMOJIEKYJ/ISIDHBIX COeAUHEHHUIl (Ha mpuUMepe MPOJIYyKTOB
MOJIMMEPU3AIMU AJIKEHOB, aJKaJIMEHOB W MX TaJOTEeHIPOM3BOJHBIX). MoHOMEp, moiumep,
peaxiusi MOJMMEpU3allii, CTEIEeHb MOJUMEPU3ALNH, CTPYKTYPHOE 3BEHO. THIIBI MOIMMEPHBIX
Lernen: JWHEWHbIe, pa3BeTBIEHHbIC, clIuThie. [loHATHE O CcTepeoperysapHbIX MOIUMEpPaXx.
[TonmuMmepsl TepMOIJIACTHMYHBIE M TEpMOpeakTHUBHBIC. [IpeacraBneHue o I1UIacTMaccax u
anacroMepax. [lonudTHiieH BBICOKOTO M HU3KOTO JaBJICHHUS, €r0 CBOWCTBA U MpPUMEHEHUE.
Karanuzatoper Ilurnepa — Harra. IlonunmponuieH, ero mNpUMEHEHUE U CBOMCTBA.
[anmoreHconepskamue MoJUMepsl: TeJIOH, MOMMBUHIIXJIOpHI. Kaydyku HaTypalbHBIA U
cuntetnueckue. Cononumeps! (OyTaIueHCTUPOIbHBIN KayuyK). Bynkanuzanus kaydyka, pesuHa
1 HOOHUT.

Camocmoamenvnasa paboma Ne2

Co3znanue npe3eHTalu no reMe 1o reme «Kayuyk u pesuna»

Jlemoncmpayuu

Mogenu MOJIEKyYJ CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX N30MEPOB AJIKEHOB U KA IUEHOB.
Komnekuusa «Kaydyk u pe3uHay.

Henonumepuzanus kaydyka. CryieHue MIeqYHOr0 CoKa KayqYyKOHOCOB (MoJIo4asi, OJTyBaHYMKOB,
dbukyca).

JlaGopaTopHbI€ OMBITHI

OO6HapysxeHre HenpeeNIbHbIX COeTMHEHUI B KEPOCUHE, CKUITHIAPE.

O3zHakomMiieHHe ¢ 00pa3LaMu MOJUATUIIEHA U MTOJIUIIPOIIUIICHA.

Pacno3naBanue o0pasIoB ajqKaHOB U aJIKEHOB.

AleTH/IeHOBBIE YIJIeBOAOPO/bI

["'omonornyeckuil psii alKUHOB. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE allETHIIEHA U
IpYTHX alKUHOB. [omonorumdeckwit psag u obOmas ¢dopMyna ankuHoB. HomeHkmatypa
AllETUIICHOBBIX YIJIEBOAOPOAOB. M30Mepus MEKKIAcCOBasl, YIJIEPOJHOIO CKEJIETa, MOJIOKEHUS
KpaTHOM CBS3H.

XUMHYECKUE CBOMCTBA M TMpPUMEHEHHE aIKWHOB. OCOOEHHOCTH pEeaKIUuil MPUCOEAMHEHUS TIO0
TpoitHOW yriepoa-yriepoaHo cBs3u. Peakumsa KydepoBa. IlpaBuno MapkoBHUKOBA
NPUMEHUTENbHO K aneTwieHaM. [loABMKHOCTH aToMa BOJOpOAa (KHCIOTHBIE CBOMCTBA
ankuHOB). Okxwucnenue ankuHOB. Peakuusa 3enuHckoro. IlpuMeHeHWe alETHIEHOBBIX
yrieBoopoaos. [lonuBrHMIIanETAT.

[Tonyuenue ankuHOB. [lomyueHue ameTuaeHa MUPOIU30M METaHA U KapOUTHBIM METOIOM.
Jlemoncmpayuu

Mopenu MOEKyIIbI alleTUIeHa U IPYTUX aJIKUHOB.

[Tomyyenue anerusieHa U3 KapOuaa KaJblMsl, O3HAKOMJIEHHE C (DU3WYECKUMH U XUMHUYECKUMHU
CBOMCTBaMH alleTHJIEHA: PACTBOPUMOCTHIO B BOJIe, TOPEHUEM, B3aMMOJCHCTBHEM C OPOMHOI
BOJIOM, paCTBOPOM TepMaHTaHaTa Kaus, coiisimu menu (I) u cepebdpa.

JlaGopaTOpHBIii OMBIT

N3roroBienue Moaenein MOJIEKyYJ aTKMHOB, UX U30MEPOB.

Camocmoamenvnas paboma Ne3

CocraBiieHre KOHCIIEKTa 0 TeMe 1o Teme «IIpuMeHenue aneTmieHa

ApoMaTnyecKue yrjieBoa0poabl

I'omonornueckuii paa apeHoB. beH3011 Kak IpeacTaBUTENb apeHOB. Pa3BuTue npeacTaBieHuil O
cTtpoeHun OeHzona. CoBpeMeHHbIE MpeACTaBICHUS 00 AJIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTtpoeHun Oenzona. OOpa3oBaHue apomMaTHyeckod m-cucTeMbl. ['omosorm OeH3o0ma, HX
HOMEHKJIaTypa, obmas ¢opmyna. Homenknarypa A au3amelleHHBIX MPOU3BOAHBIX OEH307a:
OpTO-, METa-, Mapa-pacIoyIoKeHNe 3aMmecTuTeneid. PU3ndeckue CBONCTBA apEHOB.
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XumMHueckue cBoiicTBa apeHoB. Ilpumepbl peakiuii  3MeKTpOYUIBHOTO  3aMELICHHUS:
raJOTeHUPOBaHMs, alKuiaupoBaHus (karamuszatopel Dpugens — Kpadrca), HUTpOBaHWHI,
cynb(upoBaHus. Peakimy ruUIpupOBaHUS M MPHCOEIUHEHHS XJopa K OeHzomy. OcobeHHocTH
XUMHYECKHX CBOMCTB rOMOJIOTOB OeH30ja. B3aumMHoe BiHsiHIE aTOMOB Ha MPUMEpPE TOMOJIOTOB
apeHoB. OpueHTanus B peakuusix ekrpopuibHoro 3amemienus. OpuentanTtsl 1 u 1l pona.
[Ipumenenue u monyyeHue apeHoB. [IpupojHbIe UCTOYHMKH apOMATUYECKUX YIIeBOJOPOIOB.
Apomaru3anus aJIKaHOB U IIUKJIOAIKAHOB. AJKHIMPOBAaHHE OCH301a.

Camocmoamenvnasa paboma Ned

Coznianue npe3eHTanuu 1o Teme «beH301 U ero roMoJIoru»

Jlemoncmpayuu

[lapocTepxkHEBbIE M 00bEMHBIE MOEITH MOJICKYJI OEH301a U €T0 TOMOJIOTOB.

Pa3nenenuie cMecu 6€H301 — BOJIa C MOMOIIBIO JEIUTEIHLHON BOPOHKHU.

PacTBopsitomas ciocoOHOCTh OeH3071a (IKCTPAKIUS OPraHMYECKUX M HEOPTaHMYECKUX BEIIECTB
OEH30JI0M U3 BOJHOTO pacTBOpa #HoJa, KpacuTelel; pacTBOpeHHE B OEH30Jie BEIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (CEpPbl, OEH30MHOW KUCIIOTHI).

I'openune GeH3omna.

OtHomieHue 6eH30i1a K OpOMHOM BOJIE, paCTBOPY IMEpMaHraHaTa Kajlus.

[Toryuenue HUTpOOEH307a.

OznakomsieHHe ¢ (PU3MYECKUMH  CBOWCTBaMH  apOMaTHYeCKHX  YIJIEBOJOPOJIOB  C
UCIONIb30BaHuEM pacTBoputeis «ConbBeHT». M3roToBIeHNE U UCTIOIb30BAaHHE TPOCTEHUIIIETO
npubopa it XxpoMaTtorpaduu.

[Toryuenue OGeH3osa nekapOOKcUIUpOBaHWEM OeH30iHON KHCIOTHI. [loyueHue u paccioeHue
aMyIbCcUH OeH301a ¢ Bojoi. OTHOIIeHHe OeH30J1a K OpOMHOM BOJIEC U PacTBOPY

NepMaHraHaTa Kaus.

IIpuponHble HCTOYHMKH YIJIEBOJOPOI0B

Hedpts. Haxoxnenume B mnpupoge, coctaB M (usnyeckue  cBoiicTBa  HeTH.
TomnuBHOYHEpreTHUeckoe  3HaueHue HepTu. I[IpombinuieHHas  mniepepaboTka  HedTH.
Pextudukanus HedTH, OCHOBHbIE (DpakiuM ee pa3leNeHHs, UX HUCIOoJIb30BaHUE. Bropuunas
nepepaboTka HeQpTenpoaykToB. PekTudukanus Ma3yra npu yMEHbIIEHHOM JAaBiieHuu. Kpekunr
HeTenpoaykToB. Paznuunblie BUabI Kpekunra, padotsl B.I'.IllyxoBa. M3oMepu3anus ankaHoB.
ANKUIMpPOBAaHUE HEMPEENbHBIX YIIeBOA0poAoB. Pudopmunr nedrenponykrToB. KauectBo
aBTOMOOMJIBHOTO TorInBa. OKTaHOBOE YHCIIO.

[TpuponHbIil 1 monyTHBIN HEPTsIHON ra3el. CpaBHEHUE COCTaBa MPUPOAHOIO U MOIYTHOIO ra3os,
UX NIPAKTUYECKOE UCIIOIb30BaHUE.

KameHnHbiii yronb. OCHOBHbIE HampaBiI€HHs HCIIOJIb30BaHUS KaMeHHOro yris. KokcoBaHue
KaMEHHOTO YTJIs, Ba)KHEHIIME NPOAYKTHI ITOrO IpoLEcca: KOKC, KaMEHHOYTOJIbHAs CMOJIa,
HajzcMmonbHas Boaa. CoelnuHeHUs, BbLAENSEMblE U3 KaMEHHOYTOJIbHOM cMoubl. [IpoayKTsl,
II0JIy4aeMBbI€ U3 HaJICMOJIbHOU BOJBI.

DKOJIOTUYECKHE ACTIEKTHI T00BIYH, TEPEPAOOTKH U UCTIOIB30BAHUS TOPIOUYHUX UCKOTIAEMBIX.
Jlemoncmpayuu

Komnexnns «IIpupogHeie HCTOYHUKH YTIIEBOJOPOIOBY.

CpaBHeHUe MpoLIeCCOB TOPEHUs HEPTH U IPUPOTHOTO Taza.

O6pa3oBanre He(PTSIHOW IJIEHKH HAa TTOBEPXHOCTH BOJIBI.

Kartanutnueckuit kpekuHr napaduna (Wi KepocHHa).

JlaGopaTopHbI€ OTBITHI

Onpeznenenne HaM4Ks HETIPEAEIbHBIX YIJIEBOIOPOIOB B OCH3UHE U KEPOCHHE.

PactBopuMocTh pa3nuyHbIX HedTenpoAyKToB (O€H3MHA, KEpOCHHA, JAWU3ENIbHOTO TOIUINBA,
Ba3eJMHa, napaduHa) Ipyr B Apyre.
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I'uapokcubHbIE COETMHEHUS

Ctpoenne u kiaaccupukanus cnuproB. Knaccudukanus ciupToB 1Mo THITY YTI€BOAOPOIHOTO
paaukana, Yucily THAPOKCUIIBHBIX TPYIII U TUITYy aTOMa yriepo/a, CBA3aHHOTO C THIPOKCUIBHOM
Irpynmnon. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE T'MJIPOKCHWIBHOM Ipynmnbsl. Binsnue
CTpPOCHHUSI CIUPTOB Ha UX (U3NYECKUE CBOWCTBA. MeEXMOJIEKyIsIpHas BOAOPOIHAS CBS3b.
I'omonoruyeckuii psii IPENEIbHBIX OJHOATOMHBIX CIMPTOB. IM3omepus M HOMEHKIATypa
aJIKaHOoJIOB, X obmas Gopmyia.

XUMHYECKUE CBOMCTBA ajKaHOJOB. PeaknMoHHas CrnoOCOOHOCTh MPEACNbHBIX OJHOATOMHBIX
cnuptoB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX W HEOPraHWYECKHUX
coenuHeHUH, copepxkamux OH-rpynmy: kucinor, ocHoOBaHUH, aM(OTEPHBIX COeTUHEHUH (BOIBI,
cnuptoB). Peakuuu, nmoATBepAarolIne KUCIOTHBIE CBOMCTBA CHUPTOB. Peakiuu 3aMemnieHus
THJIPOKCHWIIBHOM Tpynmbl. MexXMOoNIeKyIsapHas AETHApaTalusi CIUPTOB, YCIOBUS 0Opa3zoBaHUs
npocTeix 3¢pupoB. CnoxkHble >GUPbl HEOPraHUYECKMX M OPraHUYECKUX KHUCIIOT, PEaKIuu
srepudukanuu. OKUCICHHE U OKUCIUTEIBHOE JETUAPUPOBAHUE CITUPTOB.

CnocoObl monmyueHus: cupToB. ['uaponus rajoreHankaHoB. ['wapaTanus alkeHOB, YCIOBUS €€
npoBeneHus. BoccranoBiieHne KapOOHMIBHBIX COCTUHEHUH.

OtnenbHblE TPEACTABUTENIM AJIKAHOJIOB. MeTaHoJ, €ro IpOMBILUIEHHOE IOJIYy4eHUE U
IPUMEHEHHE B IPOMBILUIEHHOCTH. buonormueckoe neictBue MetaHona. Crenuduyeckue
CIOCOOBI OTYyYEHUS ITUIIOBOTO crupTa. OU3NOIOrnYecKoe AeCTBUE ITaHOMA.

IIpakTuyeckoe 3ansiTue Ne7

W3yueHnue pacTBOPUMOCTHU CIIUPTOB B BOJE.

OxucneHue CrupToB Pa3IMuHOI0 CTPOCHUS XPOMOBOM CMECHIO.

IpakTnyeckoe 3ansitue Ne§

[Tomryuenue auaTrioBoro 3¢upa. [lomyueHue riumepara MeIu.

Camocmoamenvnas paboma Ne5

Coznanue npesenranuu no teme «lIpencraBurenn cnupToB»

MHoroaromusbie cnupThbl. M30Mepusi 1 HOMEHKIIATypa MpeiCcTaBUTENeH ABYX- U TPEXaTOMHBIX
cnupToB. OCOOEHHOCTM XUMHUYECKHUX CBOIMCTB MHOTOATOMHBIX CIHUPTOB, MX KadeCTBEHHOE
oOHapyxeHue. OTaenbHblE TNPEACTABUTENU: ATHIEHIJIMKONb, TJIMLEPUH, CIOCOOBI HX
MIOJIyYEHUs, IPAKTUUECKOE IIPUMEHEHHE.

®eHoJs1. DJEKTPOHHOE U MPOCTPAaHCTBEHHOE CcTpoeHue (eHona. BzauMHoe BiIusHUE
apoOMaTHYECKOI0 KOJbIla U TUAPOKCUIIBHOM TPYIIIBL.

XuMuyeckue cBOMCTBa (eHona Kak (YyHKIUS €ro XMMHYECKOro CTpoeHus. bpomupoBaHue
¢deHona (KauecTBEHHAs peaklMs), HUTpoBaHME (IMKPUHOBAas KHCIIOTAa, €€ CBOHCTBA M
npuMmeHnenue). O0pa3oBaHHe OKpallleHHbIX KoMILIeKcoB ¢ HoHOM Fe3+. Ilpumenenue denomna.
[Tony4yeHnue GpeHona B MPOMBIIIIEHHOCTH.

Jlemoncmpayuu

Mozenu MoeKys COUPTOB U (PEHOJIOB.

PacTBoprMOCTbH B BOJIE aJIKAHOJIOB, STUJICHTTIUKOJIA, TIIULEpUHA, (eHoIa.

CpaBHEHHE CKOpPOCTM  B3aWMOJICHCTBHA  HATpus C  OTAHOJIOM, I[PONAHOJIOM-2,  2-
METHJIITPOTIAaHOJIOM-2, TIIUIIEPUHOM.

[Tony4yenue OpoMdITaHa U3 3TAHOJA.

Britecnenue ¢enona u3 ¢eHonsATa HaTpus yroJbHOM KUCIOTOM.

Peakuus ¢penona ¢ popmanbaeruaom.

KauecTtBeHHbI€ peakiiu Ha (HEeHOJI.

3aBUCUMOCTH paCTBOPUMOCTHU (PEHOJIA B BOJIE OT TeMIEpaTyphI.

B3aumozeiicTBue heHosa ¢ pacTBOPOM IIETOUH.

Pacno3naBanue pactBopoB (heHoNsATa HaTpus U KapOoHara HaTpus (0apOOTaXX BBIIBIXAEMOTO
BO3JIyXa WIW JEHCTBUE CUIILHOMN KHUCIIOTHI).

Pacnio3naBanue BOJHBIX PacTBOPOB (heHOJIa U TIUIEpUHA.
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JlaGopaTopHBIE OTIBITHI
Pextudukanms cMecu 3TaHOJI — BOJA.
OOGHapy»KeHue BOJIbI B a3€0TPOITHOIM CMECH BOJBI U ATHUJIOBOTO CIIUPTA.

AJbaernabl H KeTOHDI

['omonoruyeckue psAapl ambaerugaoB U KeTOHOB. I[loHsATHE O KapOOHWJIBHBIX COCIUHEHUSX.
DJIEKTPOHHOE CTPOEHUE KApOOHWIBHOW rpymmbl. M3omepuss U HOMEHKIATypa aibACTUIOB U
KeTOHOB. PU3NUECKHE CBOMCTBA KAPOOHWIIBHBIX COSUHECHUMN.

XVUMUYECKUE CBOHCTBA albJCTUIOB U KETOHOB. PeakimmoHHas CIOCOOHOCTh KapOOHMIIBHBIX
CoeIMHEHUN. Peakuuu OKHUCJIEHUS aJbJIETUJIOB, KAYECTBEHHBIC PEAKIHMH Ha aJIbJICTHUIHYIO
rpynny. Peakiinu nonukoHaeHcauu: oopa3oBanue HeHoI0(hopMaIhIeTHIHBIX CMOJL.
[IpumeHeHue U monydeHue KapOOHUIIBHBIX COeMHEeHHH. [IpMeHeHne anbaeruoB 1 KETOHOB B
OBITY U TPOMBINIICHHOCTH. AJBJCTUIBI U KETOHBI B mpupoje (dupHbsie Macma, GepoMOHBI).
[Tomyyenue KapOOHWIBHBIX COCIMHEHHH OKHCICHHEM CIUPTOB, THUIpAaTallMedl aJlKWHOB,
OKHCIIEHUEM  yIJIeBOJOpoAoB. OTAeNbHbIE MPEACTABUTEIU  albJACTUJIOB U  KETOHOB,
cnenuduyeckre crnocoObl UX MOTYYSHUS U CBOICTBA.

IIpakTnyeckoe 3ansaTue Ne9

M3ydyeHre BOCCTAaHOBUTEIBHBIX CBOWMCTB albJIETHJIOB: peaKlus «CcepeOpsHOro 3epKaiay,
BOoccTaHoBJIeHHE ruapokcuaa meau (II).

BzaumopeiictBue Gpopmanbaeruia ¢ ruapocyabGUTOM HATPHSL.

Jlemoncmpayuu

[ITapocTepkHEBBIE B 00BEMHBIC MOJICTTH MOJICKYJT aJIbJICTHIOB U KETOHOB.
[TomyueHue yKCyCHOTO allbJerua, OKUCICHHE STaHOJIa XPOMOBOM CMECHIO.
KauecTBenHble peakiiuy Ha aabAETUIHYIO TPYIIITY.

JlabopaTopHbIE OMBITHI

OkwucIieHre 3TaHoja B 3TaHAJIb PACKAJICHHON MEHOM MPOBOJIOKOM.
[Toryuenue dpeHom0POpMANBbAETHIHOTO TOTUMEPA.

Pacnio3naBanue pactBopa aneroHa u hopMaliiHa.

KapGoHoBble KHCJI0THI M UX TIPOU3BOAHbIE

['omonoruyeckuii  psi IMpeleNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCHIOT. [loHsTHe O
KapOOHOBBIX KHUCIIOTaX W WX KiIacCHUPUKAIUsA. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHJIBHOU rpynnbl. ['oMonoruueckuil psii mpeaerabHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, WX HOMEHKJAaTypa M u30oMepusa. MexXMOJeKylspHble BOJOPOAHBIE  CBSA3HU
KapOOKCHIIBHBIX T'PYIII, UX BIUSHUE HAa (U3NUYECKHE CBOWCTBA KAPOOHOBBIX KHUCIIOT.
XUMHYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT. Peakiiuu, WuTFOCTPUPYIONINE KUCIOTHBIE CBOMCTBA
U UX CpaBHEHHE CO CBOMCTBAaMU HeopraHuueckux KuciaoT. OOpa3oBaHHe (DYHKIIMOHAIBHBIX
IIPOU3BOJIHBIX KAPOOHOBBIX KUCIOT. Peakiuu sTepudukanuu. AHIUIPUIbI KapOOHOBBIX KUCIIOT,
UX NOJIyYEHHUE U IPUMEHEHHUE.

CrniocoObI nosryueHust KapOOHOBBIX KUCIOT. OTAeNbHbIE MPEICTaBUTENN U UX 3HadeHue. Oouue
CHOCOOBl TIOJTYYEHHUS: OKHUCICHHE aJKaHOB, AaJKEHOB, IEPBUYHBIX CIHPTOB, aJbJETUIIOB.
Baxneilmue npeacraBuTenu KapOOHOBBIX KHCIIOT, MX OWOJIOTMYECKas poiib, crenupuyeckue
CHoCOOBI TOJIyYeHHsI, CBOMCTBa M INPHUMEHEHHE MYpPaBbUHOW, YKCYCHOM, MaJbMHUTHHOBOW U
CTEapUHOBOM; AaKpWJIOBOM W METAKPWIOBOW; OJEMHOBOM, JIMHOJIEBOM M JIMHOJEHOBOM;
IaBEIEBOI; OEH30MHOI KUCIIOT.

IIpakTuyeckoe 3ansiTue NelQ

PacTBOpHMOCTH pa3inMyHBIX KapOOHOBBIX KUCJIOT B BoJie. B3aumoseiicTBue yKCyCHOM KUCIIOTHI €
Metautamu. [Tomydenne n30aMmiIoBoro 3upa yKCyCHON KUCIIOTHI.

Camocmoamenvnas paboma Neb

CocraBiieHre KOHCIIEKTa 110 TeMe « XMMHYECKHE CBOMCTBA U MOIy4eHHEe KapOOHOBBIX KUCIOT
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Cao:xnble 3¢upbl. CTpoeHHE 1 HOMEHKIIATYpa CIOXKHBIX 3(UPOB, MEKKIACCOBAasE U30MEPHUs C
KapOOHOBBIMH KucTOoTaMH. CrocoObl MOMy4YeHUs CIOKHBIX 3(upoB. OOpaTUMOCTh PEAKIUU
srepudukanmu U (PaKTOphl, BIUSAIONINE HA CMEIIEHUE paBHOBecusi. OOpa3oBaHUE CIIOKHBIX
nonud¢upos. [lomustunenrepedranar. JlaBcaH Kak MpPeACTaBUTENh CUHTETHUYECKHX BOJIOKOH.
XVMHUYECKUE CBOWCTBA U TIPUMEHEHUE CIIOKHBIX Y(PUPOB.

Kupsl. XKupsr kak ciaoxubie 3¢upsl raunepuHa. KapOoHOBbIE KHUCIOTHI, BXOJAIIUE B COCTaB
JKUPOB. 3aBUCHMOCTb KOHCUCTEHIIMM YXHUPOB OT MX COCTaBa. XMMHUYECKHE CBOMCTBA KHUPOB:
TUAPOJIN3, OMBUICHHE, THpUpOBaHKe. bruonoruueckas poib KUPOB, UX UCIOJIB30BaHUE B OBITY
Y TIPOMBILIUIEHHOCTH.

Conu kapOOHOBBIX KHUCIOT. Mputa. CriocoObl TOydeHHs COJIeH: B3aUMOACHCTBHE KapOOHOBBIX
KHCJIOT C METaJlllaMH, OCHOBHBIMU OKCUJAMM, OCHOBAaHUSIMH, COJISIMH; IIEJOYHOM THAPOIIN3
CIIOXKHBIX A(PUPOB. XUMHUYECKHE CBOICTBa coJieil KapOOHOBBIX KHCJIOT: THAPOJIU3, pPEaKUuu
MOHHOTO OOMeHa. MpuIa, CynIHOCTh MOIoHIero neicTBus. OTHOLIEHHE MbUIa K KECTKOH BOJE.
Cunrernueckue mMorourue cpeacrsa — CMC (neTepreHTsl), UX MPEUMYIIECTBA U HEJJOCTATKU.
IIpakTyeckoe 3ansaTue Nell

CpaBHeHUE CTENeHN HEHACHIIIICHHOCTH TBEPAOTO U XKHUIKOT0 KUPOoB. OMBUICHHE KHPA.
[TonydyeHne MbLIa W U3y4CHHE €r0 CBOMCTB: IEHOOOpPA30BaHMS, PEAKUMH HOHHOTO OOMEHa,
TUIPOIIN3A, BbIIEJICHHS CBOOOTHBIX KUPHBIX KUCIOT.

Jlemoncmpayuu

3HAKOMCTBO C (PU3NICCKUMU CBOWCTBAMHU BAXHEHIINX KapOOHOBBIX KHCIIOT.

Bosronka 0eH30MHOM KHUCIOTEHL.

OTHolIeHNE pa3INYHbIX KAPOOHOBBIX KUCJIOT K BOJIE.

CpaBnenue pH BOJHBIX pacCTBOPOB YKCYCHOM M COJISIHOM KUCIOT OJJUHAKOBON MOJISIPHOCTH.
[TorydeHne MPUATHO MAXHYIIETO CIOKHOTO 3dupa.

OTHONICHUE CIMBOYHOTO, IMOJCOJIHEYHOTO, MAIIIMHHOTO Macell 1 MaprapuHa K OpOMHOH Boje U
pacTBOpy NepMaHTaHaTa Kajusl.

JlabopaTopHbIE OMBITHI

B3aumoneiicTBue pactBopa YKCYCHOM KHCJIOTBI C MarHMeM, OKCHJIOM IIMHKA, THUIAPOKCHIOM
xenesa (II1), pactBopom kapOoHaTa Kaaus U cTeapara Kaausl.

O3zHakoMieHHe ¢ 00pa3LaMu CII0KHBIX 3(UPOB.

OTHoIIIEHUE CIOKHBIX A(PUPOB K BOAE U OPTaHHUECKUM BEIIECTBAM.

BriBeieHme JKUPHOTO TATHA C TTOMOIIBIO CIIOKHOTO dupa.

PacTBOpUMOCTB KMPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEISIX.

CpaBHEHHE MOIOIINX CBOUCTB X03sicTBEHHOTO Mbl1a 1 CMC B KeCTKO# BoJIE.

Yraesoasl

[Tonstue 06 yraeBogax. Kiaccudukamus yriaeBogoB. MoHo-, AM- W MOJHMCAXapHbL,
MPEJICTaBUTENIN Ka)XJ0M TpyINIbl yrieBoaoB. buonorudeckas poib yrieBoJOB, UX 3HAUYE€HUE B
KHU3HH YelloBeKa U 00IIecTBa.

Monocaxapuasl. CTpoeHHe U ONTHYecKas U30MepHusi MOHocaxapuioB. Mx kimaccupukanus mo
YHCITy aTOMOB YIJIepo/ia U mpupojie kKapOooHmnbHOU rpymmbl. @opmyssl Ouimiepa n Xeyopca amis
n300paxkeHUs MOJIeKYl MoHocaxapuaoB. OTHeceHne MoHocaxapuaoB k D- u  L-psany.
Baxwuelimme npeacraBUuTeId MOHO3.

['mroko03a, cTpoeHne ee MOJIEKyI bl U (U3UYeCKre CBOMCTBA. TayToMepusa. XUMHUECKHE CBOMCTBA
[JIIOKO3BI: peakiuH 10 albJCTHAHON rpymme («cepeOpsHOro 3epKana», OKHUCIEHHE a30THOU
KHUCIIOTOH, ruipupoBanue). Peakinu riroko3bl Kak MHOTOATOMHOIO CITUpTA!

B3aMMOJENCTBUE TIUIIOKO3bl ¢ ruapokcuaoM wmenu (II) mpu KoMmHaTHOM Temmeparype H
HarpeBaHuu. PaznmuuHble TUIIBI OpoKeHHsl (CIIUPTOBOE, MOJOYHOKHCIOe). [1oko3a B mpupoe.
buonorudeckast posp ¥ NpuMEHEHUE MII0K03bl. PPyKTO3a KaK U30MEp TIIHOKO3bI.

CpaBHeHUE CTPOEHHUS MOJIEKYJBl U XMMHYECKHX CBOWCTB TJIIOKO3bI U (PpyKTO3bl. DpyKTO3a B
IpUpOJIe U ee OHoIoruyeckas poib.
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IIpakTyeckoe 3ansaTHe Nel2
Peakius «cepeOpsiHOrO 3epkana» INIOKO3bl. B3aumogeicTBue IIIOKO3bI ¢ TUAPOKCHIOM MEIU
(IT) mpu paznuyHbBIX TeMIepaTypax.

[Tento3el. Pubo3a u ne3okcuprb03a Kak IMPeNCTaBUTENH aibIomneHTo3. CTpoeHHe MOJIEKYII.
Hucaxapunpsl. Ctpoenue aucaxapuaoB. Crioco0 couseHeHUs MUKIOB. BoccranaBnuBaromue u
HEBOCCTAHABJIMBAIOLIME CBOWCTBA AMCAXAPUJIOB KaK CJIEICTBUE COWICHEHUS LIUKIIA.

CrpoeHne M XHMMHYECKHME CBOWCTBA caxapo3bl. TEXHOJIOrMYECKHME OCHOBBI IIPOU3BOJCTBA
caxapo3ssl. JIakTO3a 1 MajIbT03a KaK U30MEPBI CaXxapo3bl.

[Tonucaxapuasl. OOuiee cTpoeHue nonucaxapuaos. CTpoeHne MOIEKyIbl Kpaxmaia, aMuio3a u
amusonekTuH. du3nyeckue CBONCTBA Kpaxmala, €ro HaX0XJACHUE B MPUPOJIE U OMoJIorndeckas
posib. I'nukoreH. Xumuueckue cBoHcTBa Kpaxmana. CTpOe€HHE 3JIEMEHTapHOrO0 3BEHa
[EJUTIONO03bI. BMsSHUE CTPOSHUS MOJUMEPHOHN menu Ha (PU3MYECKHe M XUMHUYECKHE CBOHCTBA
LEJUTION03bl. ['MapOonu3 1eJUToNo3bl, 00pa3oBaHue CIIOKHBIX 3(UPOB C HEOPraHMYECKUMHU U
OpTraHU4YC€CKUMHU KUCIIOTAaMH. ITonsTHe 06 HNCKYCCTBCHHBIX BOJIOKHAX:

aleTaTHOM IlleJIKe, BUCKO3e. Haxoxk/ieHue B mpupojie U OMoIoruyeckasi poib HEJUTIOI03bL.
CpaBHEHHE CBOMCTB Kpaxmaia U EJUII0I03BI.

IMpakTnyeckoe 3ansitue Nel3

JelicTBe aMMHaYHOT'O PACTBOPA OKCHJIa cepedpa Ha caxaposy.

OO6napysxeHue J1akTo3bl B MoJoke. [leiicTBue iioaa Ha Kpaxmal.

Jlemoncmpayuu

OO6pa3siibl YIIIEBOIOB U U3JIETTUHN U3 HUX.

[Tomyuenue caxapara Kajdblivs U BBIICJICHUE CaXapo3bl U3 pACTBOpA caxapara KabIusl.
B3aumonelicTBue r1r0K036I ¢ PYKCHHCEPHUCTON KUCIIOTOM.

OTtHoteHrE pacTBOPOB caxaposbl U ManbTo3bl K Cu(OH)2 npu HarpeBaHuu.
O3HakoMIIeHHE ¢ (PU3UYECKUMH CBOMCTBAMH Kpaxmala U HEeJUTFOJIO3BI.

Habyxanue 11emntono3sl U Kpaxmasa B BOJIE.

[TosyueHue TpUHUTpATA LEITIOI03bI.

Konnekuus BOTOKOH.

JlaGopaTopHbI€ OTBITHI

O3znHakoMieHue ¢ GU3NUEeCKUMH CBOMCTBaMHU TITFOKO3bI (alTEUYHAs YITAKOBKA, TA0JIETKH).
KucioTHeI rugponus caxapossl.

3HAKOMCTBO C 00pa3iiaMu MOJIMCaXapUIOB.

OOHapyxeHHe KpaxMaja C TIOMOIIbI0 KauyeCTBEHHOW peakiuu B Meae, xiebe, Horypre,
MaprapuHe, MaKapOHHBIX U3JIENHIX, KPYyIax.

AMUHBI, aMUHOKHUCIIOTBI, OEJKH

Knaccupukauusi m usomepusi amuHoB. [lonstue o0 amunax. IlepBuuHble, BTOpUYHBIE U
TpeTuuHble amuHbl. Kiaccuukanus amMHMHOB HO THITY YIJIEBOJOPOIHOrO pagukaia M 4HCITY
aMHHOTpYNnn B  Mousiekyne. ['omonoruueckue psapl MpenenbHbIX — adu(aTHYecKux |
apOMAaTHYECKUX AMUHOB, H30MEPHsI 1 HOMEHKJIATYpA.

XVMMHYECKHE CBOMCTBA aMMHOB. AMUHBI KaK OPraHMYECKHUE OCHOBAHUS, UX CpPaBHEHUE C
aMMHAKOM M JPYTMMH HEOPraHWYECKHMMH OCHOBaHMAMH. CpaBHEHHME XUMHUYECKHX CBOMCTB
ann(paTHUeCKuX U apoMaTHYeckuX amMuHOB. OOpa3oBaHHE aMUIOB. AHWJIMHOBBIE KPAaCHUTEINH.
ITonsiTHE O CHHTETHYECKUX BOJIOKHAX. [lomaMu il 1 moamaMuHble CHHTETHYECKHE BOJIOKHA.
[Tpumenenue u nosnyyenre aMuHoB. [lonyuenue amunoB. Pabots! H. H. 3ununa.
AMUHOKHCIOTHI. [ToHsATHE 00 aMMHOKHCIIOTAX, UX KiIaccu(UKaIUsI U CTPOEHUE.

OnTnueckass H30Mepus O-aMMHOKHMCIOT. HoMeHkiatypa aMUHOKHUCIOT. J[BOMCTBEHHOCTH
KHMCIIOTHO-OCHOBHBIX CBOWCTB AMUHOKHUCJIOT U €€ IPUYHHBI. bUTIONSpHBIE HOHBI.

Peakuuu konaencauuu. Ilentunnas cBa3p. CUHTETHUECKHE BOJIOKHA: KAIIPOH, DHAHT.
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Knaccudukanus BonokoH. [lomyueHne amMHHOKHCIOT, WX NPUMEHEHHE U OHOJIOrHYecKast
byHKIIHS.

benxu. benku xak npupoHbie oauMepkl. [lepBuuHas, BropuyuHasi, TPETUYHAS U YeTBEPTHYHAS
CTPYKTYpBI OenkoB. PUOpWILIApHBIE W TI00YIsIpHBIE OelKH. XMMHYECKHE CBOWCTBA OCIIKOB:
ropeHue, JeHaTypalus, THAPOIN3, KAYeCTBCHHBIE (IIBETHHIC) PEAKITUH.

buonornueckue Qynkuuu OenkoB, uX 3HaueHue. benku kak kommoHeHT numm. [IpoGiema
0EJIKOBOT'O TOJIOAAHUS U ITYTU €€ PELICHMUS.

IIpakTnyeckoe 3ansitue Nel4

OG6pa3zoBanue coseit annwinHa. bpomupoBanue aHuIMHa.

OO6pa3oBanue coseii riuuHa. [lonydenre MeTHON COJIM TITHITMHA.

JHenarypanus Oenka. L{BeTHBIE peakiiuu OEIKOB.

Jlemoncmpayuu

dusnueckue cBONCTBA METUIIAMHMHA: arperaTHOE COCTOSIHUE, 1IBET, 3alaX, OTHOLIEHUE
K Boze. ['opeHne MeTunaMuHa.

B3aumoneiicTBue aHMIMHA U METUIIAMUHA C BOJIOM U KUCIIOTaMHU.
OxpammBaHue TKaHEH aHMJTMHOBBIMH KPaCHUTEISIMHU.

OO0HapyxeHue QyHKIMOHAIbHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.
HeWrpanuzanus menoun aMHHOKHUCIIOTOM.

Heiirpanu3zanus KMCI0Tbl aMUHOKUCIIOTOH.

PactBopeHue u ocaxieHne O€IKoB.

JlaGopaTopHBbI€ OIBITHI

W3roToBieHme MIapoCTePKHEBBIX U 00bEMHBIX MOJIEJIeH N30MEPHBIX AMHHOB.
PacTBopeHune 0enkoB B BOJIE M UX KOAryJIsALUs.

ObnapyxeHue 0enKa B KypUHOM SIIIE U MOJIOKE.

A3oTconepikaliie reTepouKINuYecKue COeTMHEHUS.

HyxkJ/ieMHOBbIE€ KHCJIOTBI.

HyxnennoBble kucnotsl. HykaeMHOBBIE KUCIOTHI KaK NMPUPOIHBIE nmoauMepsl. Hykneotnasl, ux
ctpoenue, npumepsl. AT® n AJID, nx B3anMoNpeBpalleHnue U pojb 3TOTrO IIpoLecca B IPUPOJIE.
[Tonstue JJHK um PHK. Crpoenne JIHK, ee mepBuuHas u BTOpUYHas CTpykTypa. PaboTsl
®.Kpuka u /[.Yorcona. KommieMeHTapHOCTh a30THCTBIX OCHOBAHUM.

Pennmukanus IHK. Ocobennoctu crpoenus PHK. Tunsl PHK u ux 6uonoruueckue QpyHkuuu.
[TonsiTue o TponyHoM Koze (komoHe). buocunTes Oenka B xHUBOH KieTKe. | 'eHHast MH)KEHepus U
O6unorexHozorus. TpaHcreHHbIe (POPMBI pACTEHHUI U KUBOTHBIX.

Llemoncmpayuu

Mogenu MOJIEKyJ BAXKHENIINX TeTEPOLUKIIOB.

Konnekuus reTeponuKIMIECKUX COEAMHEHNH.

[elicTBre pacTBOpa MUPUIMHA HA UHIUKATOP.

B3anmopencTere nupuanuHa ¢ COISHON KUCIOTOM.

Mopnens monekyisl JIHK, nemoHCTpanys NprHINAIIA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBaHUM.

O06pa3ibl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM paCTEHHUI U JKUBOTHBIX.

JlexapcTBa 1 npenapaThl, U3TOTOBJICHHBIE METO1aMU T€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.
JlaGopaTopHBIi OTIBIT

N3roroBneHre 00bEeMHBIX M IIAPOCTEPIKHEBBIX MOJIENIEH a30TUCTBIX I'€TEPOIIHKIIOB.

Buosnornyeckn akTHBHBIC COCAUHEHHSA
®epmenTsl. [loHsTHE O (hepMeHTax Kak O OMOJOTMYECKHX KaTajau3zaTropax OeIKOBOW MPHUPOABI.
OCOOEHHOCTH CTPOCHHST U CBOWCTB B CpPAaBHEHHMM C HEOPTaHUYECKUMH KaTaJU3aTOPaMHU.
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Knaccugukarus pepmentoB. OCOOEHHOCTH CTPOCHHS U CBOMCTB (PepPMEHTOB: CEIEKTUBHOCTD U
3¢ (eKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTH ()epMEHTOB OT Temrneparypsl ¥ pH cpenbl. 3HaueHne
(dbepMeHTOB B OMOJIOTHH U IPUMEHEHUE B IPOMBIIIUIEHHOCTH.

Burtamunsl. [lonstue o Buramunax. Mx knaccudukanus u o6o3nauenue. Hopma norpebienus
BUTaMUHOB. BopopactBopumble (Ha npumepe BuramuHoB C, rpynoel B u P) wu
XKHUpOpacTBOpUMble (Ha npumepe ButaMuHOB A, D n E). ABUTaMUHO3BI, TMIIEPBUTAMUHO3BI U
THUIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

['opmonsbl. [loHsiTHE O rOopMOHaxX Kak OMOJOIMYECKH AKTHBHBIX BEIIECTBAaX, BBITOJIHSAIOLIMX
SHJIOKPUHHYIO PETYJSIHUIO JKU3HEAEATEIbHOCTH OpraHu3MoB. Kiaccudukanus TropMOHOB:
CTEpPOU/Ibl, IPOU3BOHBIE AMUHOKHCIIOT, TOJUIENTUAHBIE U OEIKOBBIE TOPMOHBI.

OTnenbHbIE MPEICTABUTENN: ACTPAINOI, TECTOCTEPOH, HHCYJINH, aAPCHATINH.

JlekapctBa. IloHATHe O nekapcTBaX Kak XUMHOTEpalneBTHMUYECKMX mpemnapartax. Kpartkue
UCTOPUYECKHE CBEACHUS O BO3HMKHOBEHHMH M PA3BUTUM XHUMHOTEpanuu. ['pynmbl jekapcTs:
cynbamuasl  (CTpEenTOIy), AaHTHOMOTUKHM (MEHUIWUIMH), aHTUIUPETUKA (aCIHPHH),
aHaNBreTUKN (aHAIBIMH). MeXaHu3M JeHCTBHA HEKOTOPBIX JIEKApPCTBEHHBIX IPEnapaTos,
CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOWCTB Ha OCHOBE aHAJIN33a XMMUYECKOTO CTPOEHHSL.
AHTHOMOTHKH, WX KIacCH(UKaIUs MO CTPOCHUIO, THUITy M CHEKTPY AeWcTBUs. be3omacHbie
crocoObl IPUMEHEHHUS, JIEKAPCTBEHHBIE (POPMBI.

IIpakTuyeckoe 3anaTue NelS

OOHapyxeHue BUTaMMHa A B mojcoiHedHoM Macie. OOHapyxeHue BuTamMuHa C B g0J104HOM
coke. Onpenenenne BuTaMuHa D B ppIObeM JXKUpe WM KYpUHOM JKEJITKE.

JlelicTBue aMuio3bl CIIOHBI Ha Kpaxmai. [leiicTBue neruaporeHa3bl Ha METHJICHOBBIM CHHHIM.
JelicTBue KaTanasbl Ha MEPOKCU BOJOPOIA.

AHau3 JIGKapCTBEHHBIX IIPENaparoB, IMPOU3BOJAHBIX CAJTUIMIOBOM KHUCIOTHL. ~AHaIM3
JIEKapCTBEHHBIX IPENapaToB, IPOU3BOIHBIX MT-aMHHO(PEHOA.

Jlemoncmpayuu

CpaBHeHue ckopocTH pasnoxenuss H202 mnox pgelictBueM (depmeHTa Karajassl U
Heoprannyeckux katanuzaropon: KI, FeCl3, MnO2.

OO0pa31pl BUTAMUHHBIX [TPENapaToB.

[TonuBUTAMUHBI.

Wnmoctpanuu ¢potorpaduii KUBOTHBIX € pa3IMYHBIMU (POPMAMU aBUTAMHUHO30B.

[Tnakat ¢ n300paxeHrueM CTPYKTYPHBIX (POpPMyIT 3CTpainoiia, TECTOCTEPOHA, aipEHAINHA.
B3aumoneiictBue aapenanuna ¢ pacrsopom FeCl3.

benkoBas npupoia MHCYIMHA (LIBETHAS PEaKIMsI Ha OCNIKH).

[Tnakatel uIu KoAOrpamMMbl ¢ GOpMyJIaMu aMU/ia Cylb()aHUIOBONW KUCIIOTHI, TUTHIPOGOITUEBOM
1 JIOXKHON TUTUAPOPOIUEBOM KUCIOT, OCH3WINEHULIWINHA, TETPALIUKINHA,

nedoTrakcuma, aclupHHa.

JlaGopaTopHbI€ OTBITHI

HcnplTaHne pacTBOPUMOCTH aJpEHAJINHA B BOJE U COJITHOM KUCIIOTE.

OO6Hapy’xeHue aciiprHa B TOTOBOMH JIeKapCTBEHHOU (popme.

Pa3nes 2. O01mas 1 Heoprannyeckasi XuMHsl

XuMHs — HAyKa 0 BelecTBax

CocraB BemecTBa. XuMu4deckue a1eMeHThl. CIocoObI CYIIECTBOBAHUS XUMHUYECKUX JIEMEHTOB:
aTOMBI, IIPOCTHIE U CIOKHBIE BelIeCTBa. BelllecTBa MOCTOSHHOTO U IEPEMEHHOI0 COCTaBa. 3aKOH
MOCTOSTHCTBA COCTaBa BENIECTB. BerecTBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHHUSI.
Cnioco0bl 0TOOpaKeHHsI MOJIEKYJT: MOJIEKYSIPHBIE U CTPYKTYPHBIE (POPMYIIBI; MIAPOCTEPKHEBEIE
u MaciTabubie pocTpancTBeHHbIe (CTr0oapTa — bpurieda) Moaenu MoJeKyI.
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N3mepenne BemiecTtBa. Macca aTOMOB M MOJIEKYJ. ATOMHasi eIMHHIIA MacChl. OTHOCHUTENIbHbBIE
aTOMHasi U MOJIEKYJIsipHasi Macchl. KoimMuecTBO BelecTBa M €IMHMIIBI €T0 M3MEPEHUS: MOJIb,
MMOJIb, KMOJIb. Uncio ABoraapo. MonsipHast macca.

ArperatHple COCTOSIHUS BeIIecTBa. TBepaoe (Kpucraumueckoe W amop(dHoe), KHIKOEe |
ra3o00pa3HoOe arperaTHbIe COCTOSHUS BEIIeCTBA. 3aKOH ABOTAJIPO U €r0 CIICJACTBUS.

Mousipablii 00b€M BeEIIECTB B ra3000pa3HOM cocTosiHUU. OOBEIWHEHHBIH Ta30BBIM 3aKOH W
ypaBHeHue MeHnneneeBa — KnarneiipoHa.

Cwmecu BemiecTB. Paznuums MeXay CMECIMH M XMUMHYECKUMHU COEAMHEHUsSMU. MaccoBas u
00BbeMHAas IO KOMIIOHCHTOB CMCCH.

IIpakTnyeckoe 3ansitue Nel6

N3rorosnenune Mojieneit MOJIEKYJl HEKOTOPBIX OPraHUYECKUX U HEOPTAHMYECKUX BEIIECTB.
OuucTka BemecTB GUIbTPOBAHUEM M TUCTUILIAIMEH. OUMCTKA BEIIECTB NMEPEKPUCTAIU3AIUECH.

Jlemoncmpayuu

OIBITHI, WJUTIOCTPUPYIOIIKE 3aKOH COXPAHEHUSI MACChI BEIIECTB.
HabGop mozeneit aTOMOB ¥ MOJIEKYII.

HexoTtopsie BemecTBa KOJIMUYECTBOM B 1 MOJIb.

Mojenb MOISIPHOTO 00beMa ra3oB.

Crtpoenue atoma

AtoM — crnoxHas uyactuna. Jloka3zaTeiabCTBa CIOXKHOCTH CTPOEHHS aToma: KaTOAHbIE |
PEHTTeHOBCKUE J1y4H, (0TOd(h(DEKT, paIiuoaKTUBHOCTD, HJIEKTPOIIU3.

[Tnanerapras momens atoma O.Pesepdopma. Crpoenume aroma mo H.bopy. CoBpemeHHBIE
MIPEACTABJICHUS O CTPOCHUH aToMa. KopnycKyJIspHO-BOJIHOBOW yallu3M YaCTHUL MUKPOMUPA.
CocraB atoMHOro sijipa. HyKioHBI: IPOTOHBI U HEUTPOHBL. M30TOMNBI ¥ HYKIUBL.

Y CTOMYUBOCTS SIAEP.

OnekTpoHHas o0osouka atoMoB. [loHsATHE 00 37IEKTPOHHOI OpOUTAIM U FNEKTPOHHOM OOJIaKe.
KBanToBbI€ unCla: TIaBHOE, OpOUTANTBbHOE (TOOOYHOE), MArHUTHOE M CIIMHOBOE.

Pacnipenenenue 5>71€KTPOHOB MO SHEPreTHUYECKUM YpPOBHSAM, MOAYPOBHSM W OpOUTAIIAM B
COOTBETCTBUU C MPUHIIMIIOM HAUMEHbIIEH 3Hepruu, npuHuunoM [laynu u npaBunom I'yHaa.
DNEeKTPOHHBIE KOHPUTYpAIIMHA ATOMOB XUMHYECKUX JIEMEHTOB.

BaneHTHbIE BO3MOKXHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

DJIeKTpOHHAs KiIacCUPHUKAINSI XUMHYCCKHX 3JICMEHTOB: S-, P-, -, f-ameMeHTHI.

Llemoncmpayuu

dotorpdexr.

Mozenu opOuTaneit pa3nuaHoit Gopmsl.

JlaGopaTopHbIii OTIBIT

Habmtoienne crnekTpoB HCMYCKAaHUS W TOTJIONICHHUS COENMHEHUN XUMHUYECKUX DSJIEMEHTOB C
MMOMOUIBIO CIIEKTPOCKOMA.

ITepnoanueckuii 3akoH u [lepronnueckas cucrema xumMuueckux 3iueMeHToB . . Menneneesa
OTKphITHE TEPUOAUYECKOTO 3akoHa. [Ipenmochbuiku: HakoImIeHHE (PaKTOIOTHIECKOTO
marepuaia, pabotsl npenmectBeHHukoB (M. B. JleGepeitnepa, A. D. Illankyprya, Ix. A.
Hreronenaca, JI. FO. Meiiepa), cbe3n xumukoB B Kapncpys, nuuHoctHele kawyectBa JI. U.
MenneneeBa. Otkpeitue . . Menaeneessim [lepuoauyeckoro 3akoHa.

[lepuonuueckuii 3akoH W cTpoeHue aroma. M3orombl. COBpeMEHHOE MOHSITHE XUMHYECKOTO
aneMeHTa. 3akoHoMepHOCTh [.Mo3znu. CoBpemenHas ¢opmynupoBka I[leproandeckoro 3akoHa.
[lepuonuueckass cucteMa W CTpoeHUE aroMa. DU3HYECKHH CMBICT MOPSAIKOBOTO HOMEpPA
AJIEMEHTOB, HOMEpPOB TpyIIbl U mnepuona. llepuoanmveckoe M3MEHEHHE CBOMCTB 3JEMEHTOB:
paayca aroMa; DSHEPrud HWOHHW3AIMM, DJIEKTPOOTPUIIATETLHOCTH. I[IpHunMHBI W3MEHEHUs
METAUNIMYECKUX U HEMETAILIMYECKHUX CBOMCTB 3JIEMEHTOB B Ipylmnax M NEpUOJax, B TOM YHCIIE
OonpmuX W cBepxOoybuX. 3HaueHue llepuoamyeckoro 3akoHa u llepuomuyueckoi cUCTEMBI
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XuMHuecKkux 3yeMeHToB J[.M.MenzaeneeBa miisg pa3BUTUA HAyKH M IMOHUMaHUA XHUMUYECKOU
KapTUHBI MUpA.

Jlemoncmpayuu

Paznuunpie BapuanThl Tabmunbl I[lepuoamyueckoil cHCTeMbl XMMHUYECKHX 3jeMeHToB [[. M.
Menpaeneena.

OO0pa3Iibl IPOCTHIX BEIIECTB OKCHIOB U THAPOKCHIOB AemeHToB 11 mepuona.

JlaGopaTopHbIii OTIBIT

CpaBHEHME CBOMCTB MPOCTHIX BEILIECTB, OKCUIOB M THIPOKCHA0B 3yiemMeHToB III nepuona.

Crpoenue BeniecTBa

IlonsTHe O XWMHYECKOM CBsI3M. THIIBI XUMHYECKHUX CBs3¢i: KOBaJIcHTHas, WOHHad,
METAJIJINYECKast U BOAOPOJHAS.

KoBanenTHas xummuueckasi cBs3b. J[Ba MexaHm3ma o0Opa3oBaHusl STOW CBSI3M: OOMEHHBIH M
JOHOPHO-aKUenTOpHbIA. OCHOBHBIE IApaMETPbI 3TOTO THUIA CBS3U: JUIMHA, NIPOYHOCTH, YroJl
CBA3M WIM BaJleHTHBbIH yroy. OCHOBHBIE CBOWCTBAa KOBAJEHTHOW CBSI3U: HACBILEHHOCTD,
HOJISIPU3YEMOCTh U MPOYHOCTh. DIEKTPOOTPULATENBHOCTh M KacCU(UKAIUS KOBAJEHTHBIX
CBs3€H 10 3TOMY IIPU3HAKY: MOJISIPHAs M HENOJIIPHAs KOBAJICHTHBIE CBA3H. I10JIIpHOCTH CBA3M U
HOJSIPHOCTh MouieKyJbl. Crioco0® mepekpbIBaHUs 3JEKTPOHHBIX OpOMTaned M Kiaccupukanus
KOBAJICHTHBIX CBS3€U 110 TOMY IIPU3HAKY: G- U TT-CBS3HU.

KpaTHOCTh KOBaJIeHTHBIX CBsi3eH M KiaccH(UKaus HMX [0 3TOMY INPHU3HAKy: OJUWHApHBIE,
JIBOMHBIE, TPOMHBIE, IMOIYTOPHBIE. THIIBI KPUCTAIUIMYECKUX PEIIETOK Y BEIIECTB C OTUM THUIIOM
CBSI3M: aTOMHBIE U MOJIEKYJspHbIe. DHU3MUecKre CBOMCTBA BELIECTB C 3TUMU KPUCTAILINYECKUMU
peLEeTKaMH.

HNonnass xumuueckas cBs3b. KpalilHuil ciay4yail KOBaJ€HTHOM IOJIAPHOW CBs3u. MexaHu3m
o0Opa3oBaHUsi MOHHOM cBsA3U. VOHHBIE KpUCTAJJIMYECKHE PEIIETKM U CBOMCTBA BELIECTB C
TaKMMH KpUCTAJIJIAMH.

Mertannuueckast xumuueckas cBsf3b. OcCOOBIH THI XMMHUYECKOH CBSI3M, CYLIECTBYIOIIUN B
MeTajulax U cruiaBax. Ee oTiidus U CX0ICTBO ¢ KOBAJIECHTHOM U MOHHOM CBA3SIMU.

CpolicTBa MeTaJUIMYECKOM CBs3M. MeTallMueckue KpUCTaUIMYECKUEe pelIeTKH M CBOMCTBA
BEIIECTB ¢ TAKUMH KPUCTAJIIAMU.

Bonoponnas xumuueckasi cBsizb. MexaHu3M oOpa3oBaHus Takoi cBs3u. Ee kimaccudukanus:
MEXMOJIEKYJIApHAass ¥ BHYTPUMOJIEKYJIsIpHas  BOJOPOJIHBIE  CBA3U.  MonekynspHble
KPUCTAJUIMYECKUE PEIIETKH JUI1 O3TOro Tuna CBA3U. (DU3MYECKHE CBOMCTBAa BEIIECTB C
BOJOPOJHON CBsA3bI0. buoslornueckas poiab BOJOPOIHBIX CBSI3€M B OPraHHU3alMd CTPYKTYP
OUOTOTUMEPOB.

Enunas npupoa XMMUYECKUX CBA3EH: HAIWYHUE PA3IMYHBIX TUIIOB CBA3E€H B OJHOM BEILIECTBE,
IIePEX0/] OJTHOTO TUIIA CBA3HU B APYTOM U T. II.

KommnekcoobpazoBanue. [loHATHE 0 KOMILJIEKCHBIX coelMHEHMsX. KoopauHalMoHHOE 4HCIO
KOMILUTeKCOoOOpa3oBaTenss. BHyTpeHHsss u BHemHsss cdepa KomiuiekcoB. Homenkmarypa
KOMILIEKCHBIX CoeIMHeHMM. VX 3HaueHue.

Jlemoncmpayuu

Mogenu MOJIEKyYI pa3InuYHON apXUTEKTYPBI.

Mozenu U3 BO3IYIIHBIX IIapOB MPOCTPAHCTBEHHOTO PACIIOIOKEHUS Sp-, SP2-, SP3- THOPUIHBIX
opOuTanei.

Mopenn KpUCTAIUTMYECKUX PEIIETOK PA3IMYHOIO TUIIA.

Monenu monexyn JIHK u Genka.

JlaGopaTopHbI€ OTBITHI

B3anmMopelicTBe MHOTOATOMHBIX CIIUPTOB C (DETMHIOBOM KUAKOCTBIO.

KauecTBenHble peakiny Ha HOHBI Fe2+ u Fe3+.
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IHonumepsl

Heoprannueckue nonumepsl. [loauMepbl — TpOCThIE BEIIECTBA ¢ aTOMHOM KPUCTAIIIMYECKOM
pELIETKON: aJUIOTPONHbIE BUAOM3MEHEHHs yriepoaa (anmmas, rpadut, KapOuH, ¢yiepeH,
B3aMMOCBSI3b TMOpUIM3ALMU OpOUTael y aTOMOB yriiepoja ¢ IPOCTPAaHCTBEHHBIM CTPOEHUEM
QIOTPOIHBIX MOTU(BHUKAIIMIA); CETICH U TEJUTYp IETIOYEYHOTO CTPOCHHS.

[Tonmepsl — CII0’KHBIE BEIIECTBA C AaTOMHOW KPUCTAJUIMUECKON PEIIeTKOM: KBapll, KpeMHE3eM
(IMOKCUIHBIE COEAMHEHNS KPEMHMSI), KOPYH] (OKCHJ| aJJlOMUHUS) U aJIFOMOCHIIMKATHI (I10JIEBBIE
IINAThI, CI0/A, KAa0JuH). MuHepassl 1 ropHble nopoipl. Cepa macTuyeckas.

MuHepansHOe BOJOKHO — acOecT. 3HadeHWe HEOPraHWYEeCKUX MPUPOJHBIX TOJIMMEPOB B
(bopMHPOBAHNUYU OJJHOM U3 F€OJOrMYECKUX 000I04eK 3eMIIn — JUTOC(EPHI.

Oprannyeckue mnoiauMepbl. CriocoObl UX TMONYyYEHHS: PEAKIHUU TOJUMEpPU3AlH U PEaKIuu
nojaukoHjeHcauuu. CTpyKTyphl IOJUMEPOB: JIMHEHHbIE, PA3BETBICHHbBIE U IIPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TOJMMEPOB: BYJIKAaHU3AIMs KaydyyKoB, TyOJieHHEe OEJIKOB, OTBEPXKIACHUE
HOJIMKOH/ICHCALMOHHBIX I10JINMEPOB.

Knaccugukaius noimmMepoB 1o pa3inyHbIM IPU3HAKAM.

Jlemoncmpayuu

Kosexnuu rractmace, KayqykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX TIOPOJ.

MuHepanbHOE BOJIOKHO — acOecT — U U3EIHs U3 Hero.

Monenu monekyn 6enkos, JJHK, PHK.

JlaGopaTOopHBbI€ OIBITHI

O3zHakomMieHHe ¢ 00pa3laMu IJIaCTMAcC, BOJIOKOH, Kay4yyKOB, MUHEPAJIOB U TOPHBIX

HOPO/I.

[TpoBepka ruracTMace Ha IEKTPUIECKYIO TPOBOJAUMOCTD, TOPIOYECTh, OTHOIIEHUE K

pacTBOpaM KHCJIOT, IIeJI04ed U OKUCIUTENEH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUTACTUYHBIX IJIACTMACC.

[Tony4yeHne HUTEH U3 KaIPOHOBOMW MJIM JIABCAHOBOM CMOJIBI.

OO6HapysxeHue XJj1opa B HOJUBUHUIXJIOPHIE.

Camocmoamenvnasn paboma Ne7

N3ydeHne 0OCHOBHOM U IONOJTHUTEIBHOM JTuTepaTypbl. Tema: «Heopranndyeckue noJimmMepb».

JlucnepcHble CHCTEMBbI

[Tonste o aucnepcHbIx cucremax. Kiaccudukanus TUCIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSHUSI JUCIEPCUOHHOM Cpe/bl U JUCHEPCHON (a3bl, a TaKKe MO0 pa3Mepy Ux
yacTull. ['pyboancnepcHble CUCTEMBI: SMYJIbCHM U CYCIEH3UU. TOHKOANUCHEPCHBIE CHUCTEMBI:
KOJUIOM/IHbIE (30JIM U TeNM) U UCTUHHBIE (MOJEKYJISpHbIEC, MOJIEKYJISIPHO-UOHHBIE U HOHHBIE).
O dexr Tunnpansa. Koarynasuus B KOJIIOUAHBIX pacTBopax. CHHEpE3UC B relisx.

3HaueHUE IUCIIEPCHBIX CUCTEM B )KMBOW U HEXKHUBOU MPUPOE U MPAKTUUECKON KU3HU YETIOBEKA.
OMyJIbCHM M CYCIEH3MH B CTPOMUTENIBCTBE, MUIIEBOM M MEIMLIHMHCKON IPOMBIIUIEHHOCTH,
KocMeTHKe. buonormueckue, MeIUMLIMHCKHE M TEXHOJOTMUYECKHE 30JIM. 3HaueHue reined B
OpraHM3aluy >KUBOK MaTepuu. brojorndeckue, NUIEBbIE, MEAULIMHCKUE, KOCMETUYECKUE TEIIN.
Cunepe3uc kak (akTop, OINpenessouii CpOK TOAHOCTH NPOAYKIMHM Ha OCHOBE Teneil.
CBepThIBaHHE KPOBU KaKk OMOJIOTUYECKHI CHHEPE3HC, €r0 3HAUYCHHE.

Jlemoncmpayuu

Bunbl tucnepcHbIX CUCTEM U UX XapaKTEPHBIE IPU3HAKH.

[TpoxokaeHue ayda cBeTa yepe3 KOUIOMAHbIE U UCTUHHBIE pacTBOPHI (3 ekt Tunnans).
JlaGopaTOopHBIE OIIBITHI

[Tonmyuenue cycreH3uu cepbl U KaHUOIH.

[Tony4yeHne sMyJIbCUHM PACTUTENILHOTO Maciia U OeH3071a.

[Tomyuenue 30 kpaxmaina. [lomydeHue 305151 cepbl U3 THOCYIb(aTa HATPHUS.
Camocmoamenvnuan paboma No§

N3yuenne 0OCHOBHOM U JOTIOTHUTEIBHON TUTEpaTyphl. TeMa: « IMYIbCUU U CYCTICH3UN.
Co3ganue mpe3eHTaluu o Teme: «BHIbl JUCTIepPCHBIX CHCTEM MX KJIacCH(pUKAIU»
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XHuMHYeCKHe peaKIuu

Knaccudukanms XuMUYECKUX PEakii B OpraHWnYeCKOr M HeopraHuveckor xumuu. [ToHstue o
XUMHUYECKON peakumu. Peakuuu, uaymue 0e3 M3MEHEHMsI KaueCTBEHHOI'O COCTaBa BELIECTB:
aJUIOTpoNM3alus M u3oMepusauusd. Peaknuu, uaymue ¢ M3MEHEHHEM COCTaBa BEILECTB: IIO
YUCIly M XapakTepy pearupymolux U oOpa3ylroIIMXCsl BEIIECTB (pa3joKEHUs, COSAMHEHHS,
3aMelleHusi, OOMEHa); [0 W3MEHEHMIO CTENEHEW OKMCICHUS 3JIEMEHTOB (OKUCIIUTENIbHO-
BOCCTAHOBUTENIbHBIE W  HEOKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE pEAKLUHU); IO TEIJIOBOMY
addexty (9K30- M SHAOTEpMHUUYECKHE); MO (a3e (rOMO- M TETEPOTCHHBIE); MO HAIMPaBICHUIO
(oOpatuMble u HeoOpaTHUMbIC); IO UCIOJB30BAaHUIO KaTanu3aTopa (KaTaluTUYeCKue |
HEKaTAJIMTUYECKHE); TI0 MEXaHU3MY (paiuKaIbHbIC, MOJIEKYJISIPHBIE U HOHHBIE).

BeposATHOCTE NPOTEKaHUs XUMHUUYECKUX peakuui. BHyTpeHH:ss dHeprus, sHTanbnus. TeruioBoin
s¢dext xumuueckux peakuuil. Tepmoxumuueckue ypaBHeHHs. CTaHAapTHas OSHTAIbINA
peakiuii u oOpazoBanus BemiecTB. 3akoH ['. . I'ecca u ero cienctBus. DHTPOIHS.

Ckopocts xumnyeckux peakuui. [lonstue o ckopoctu peakuuid. CKOpPOCTB I'OMO- U
reTepOreHHON peakuu. DHEPIrusl AKTUBALUH.

@axTophl, BIUAIOIIME HA CKOPOCTh XMMHMUYECKOM peakuuu. [Ipupona pearupyromux BEILECTB.
Temmeparypa (3akoH Bant — T'odda). Konnenrpauusa. Karanmzaropblr u kKaranms: roMo- H
TFETEpOreHHbIM, UX MeXaHu3Mbl. DepMEeHTbl, HX CPaBHEHME C HEOPraHMYECKUMU
KaTajau3aTopaMu. 3aBHCHUMOCTb CKOPOCTH PEaKIHUil OT IOBEPXHOCTH CONPHUKOCHOBEHUS
pearupyromux BeIeCTB.

OO6paTuMOCTh XHMHMUYECKHX peakiuil. XuMu4eckoe paBHoOBecHe. [IOHITHE O XUMHUYECKOM
paBHOBecHU. PaBHOBECHBIE KOHIIEHTpalUK. JJMHAMUYHOCTh XUMUYECKOTO PABHOBECHS.
@akTophl, BIUAIOIIME HAa CMEIIEHHWE paBHOBECHs: KOHIEHTpalus, AAaBJIEHUE, TemIepaTypa
(mpunnmn Jle [arense).

Jlemoncmpayuu

I[TpeBpatenue kpacHoro gocdopa B Genblii; KUCIOPOAA B O30H.

Mopnenu Oyrana u u300yTaHa.

[Tosryuenue kucinopoja U3 NEpoKCUIa BOJOPOIa U BOJBL; JETHIpaTalys dTaHoJa.

[lenouka npespaienuii P — P205 — H3PO4; cBoiicTBa yKCyCHON KHCIIOTBI; PEAKIUH, UIYLLHE
¢ oOpa3oBaHUEM OCaJKa, ra3a U BOJbl; CBOMCTBA METAJUIOB, OKUCIIEHHE aJIbJIETHAA B KUCIOTY U
CIUpTa B aJbJIETHI.

Peakiun ropeHusi; peakiMM >HIOTEPMUYECKHE Ha NPUMEpPE PEeaKIMU pa3jokKeHus (3TaHoua,
KaJIMHHOW CeNMuTpbl, OMXpoMara aMMOHHS) M OHK30T€PMHUECKHE Ha TMpUMEpe  peakiuil
coeanHeHus (obeciBeunBaHre OPOMHOM BOJIBI M pacTBOpA MEepMaHraHaTa Kauus

STUJICHOM, TallICHUE U3BECTU U JIP.).

B3aumopeiicTBue IMHKA C pacCTBOPAaMH COJITHOM M CEPHOM KMCIIOT IPH Pa3HbIX TEMIIEpATypax,
Pa3HbIX KOHIIEHTpAIMSIX COJITHOM KHCIOTBI; pa3ioXKeHHe MEepOoKCHIa KHUCIOpPOoJa € MOMOIIBIO
okcujia maprania (IV), karanassl CbIpOro Msaca 1 CbIporo KapTogeris.

B3anMopeiicTBre 1TMHKA pa3InyHON MOBEPXHOCTH (ITOPOIIKA, MBUTH, TPaHYJ) C KUCIOTOM.
Monenb «KHIISILIETrO CIOS».

Cwmemenue paBaoBecus B cucteme: Fe3+ + 3 CNS- «—— Fe(CNS)3; oMbuieHHE )XKUPOB, peakluu
TepUPHUKAIIHH.

3aBUCHUMOCTh CTETIEHHU AJIEKTPOIUTHUYECKON AUCCOIUAIIMHN YKCYCHON KHUCIOThI OT pa30aBieHHUs.
CpaBuenue csoiictB 0,1 H pacTBOpoB CEpHON M CEPHHCTON KHMCIIOT; MypaBbUHOM M YKCYCHOM
KHUCJIOT; TUIPOKCHUIOB JIUTHS, HATPUS U KaJIHsL.

JlaGopaTopHBI€ OIIBITHI

[Tonryuenue Kuciaopoa paziokeHneM NepoKcuIa BOJopoia U (UJIH) epMaHraHaTa Kajius.
Peakuuu, wungymme c¢ oOpa3oBaHHMeM o0cCajika, ra3a WIA BOJAbI JUIsI OpPraHUYeCKUX U
HEOPraHMYECKUX KUCIIOT.
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PacTBopsI

[TonsiTue o pactBopax. PU3HKO-XUMHUUYECKasl IPUPOIa PACTBOPEHUS U PACTBOPOB.
B3anmopencTere pacTBOPUTEIIL U PAaCTBOPEHHOIO BelllecTBa. PacTBOpUMOCTD BEILIECTB.
Crioco0Obl BbIpa)Ke€HMsI KOHLEHTpAIMM PacTBOPOB: MaccoBasl J10JI1 PACTBOPEHHOI'O BEIIECTBA
(mpoueHTHAast), MOJISIpHASI.

Teopus 31EKTPONUTHYECKON Aucconuanuu. MexaHn3Mm Auccoluanuyi BEHIECTB ¢ Pa3Iu4HbIMU
TUIIAMH XUMHYECKUX CBsi3ed. BKkiag pycckuX YYeHBIX B pPa3BUTHE IPEICTaBICHUH 00
JNEKTPONIMTUYECKON  aucconuanuu. OCHOBHBIE TIOJOKEHUS TEOPHM  DIIEKTPOJUTHYECKOU
nucconranui. CTeneHb AMEKTPOTUTUIECKON TUCCOUAaNU U (PaKTOPHI €€ 3aBUCUMOCTH.
CuibHBIE U CPEHUE DTICKTPOJIMTHI.

Hucconunanus Boabl. Bogopoanslil nmokaszarens. Cpea BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.
Peakiiun oOMeHa B BOJHBIX pacTBOPAxX 3JIEKTPOJIUTOB.

['maponu3 xak oOMeHHBIN npouecc. HeoOpaTuMelii THAPOIN3 OPraHMYECKUX U HEOPTaHUY €CKUX
COEIMHEHUH U €ro 3HaYEHHUE B IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA.

OO6patumslii ruaponus coneil. CtyneHdarsiii rugponus. [Ipaktnyeckoe NpuMeHEHHE IHIPOIIN3a.
['maponu3 opraHuyeckux BeliecTB (OenKoB, KHUPOB, YIIIEBOAOB, NOIUHYKIEOTHI0B, AT®D) u ero
Ouosornyeckoe u mpakTudeckoe 3HaueHne. OmMpuIeHue xupoB. Peakuus srepuduxanuu.
IIpakTnyeckoe 3ansitue Nel7

IIpurorosienue pacTBOPOB PA3IUYHBIX BUJOB KOHLIEHTPALMH.

Camocmoamenvnas paboma Ne9

Coznianue MynbTUMEIUNHBIX PE3EHTALU 10 TeMe: «XUMUS paCTBOPOB»

Jlemoncmpayuu

CpaBHeHUE 3JeKTPONPOBOAHOCTH PACTBOPOB AIEKTPOIUTOB.

CwMmeleHne paBHOBECHS IUCCOIMALMU CIa0bIX KUCIIOT.

WMHauKkaTopel 1 U3MEHEHUE UX OKPACKH B Pa3HBIX Cpelax.

CepHOKUCIBIN U (hepMEHTATUBHBIN THIPOJIN3 YIIIEBOIOB.

I'maponu3 kapOOHATOB, CYIb(PATOB U CHIIMKATOB LIETOYHBIX METAJUIOB; HUTPATOB CBUHIIA
(IT) nnu umMHKa, XJI0pHUIa aMMOHUSL.

JlaGopaTOpHBIii ONBIT

XapakTep JUCCOLUAIUU Pa3TNYHbIX THAPOKCUIOB.

OKHCIANTEJBbHO-BOCCTAHOBHUTE/IbHbIE PEaKIMH.

DNEKTPOXUMHYECKHE ITPOLIECCHI

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus. BoccraHoBurenu u
okuciuteny. OKHCIEHHE W BOCCTAHOBJICHME. BaxxHeillllne OKHCINTENM U BOCCTaHOBUTEIIN.
BoccraHoBuTenbHBIE CBOMCTBA METAJUIOB — MPOCTHIX BemecTB. OKHUCIUTENbHBIE U
BOCCTAHOBUTENIbHBIE CBOWMCTBA HEMETAUIOB — IMPOCTBIX BEIIECTB. BoccTaHOBHUTENbHBIE
CBOICTBa BeEIIECTB, OOpPAa30BaHHBIX JJIEMEHTaMU B HH3IIEH (OTpULIATENBHON) CTENeHU
okucneHus. OKHUCIUTENbHbIE CBONCTBAa BELIECTB, OOpPA30BAHHBIX JJIEMEHTaMH B BbICIIEH
(MONOXKUTENbHOM) cTeneHu okucieHus. OKUCIUTENTbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA
BEIIIECTB, 00Pa30BAHHBIX 3JIEMEHTAMH B IPOMEKYTOUHBIX CTEMIEHSIX OKHCIICHUS.
Knaccudukanus OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX peakuuid. Peakiuu MexaroMHOro u
MEXXMOJIEKYJIIPHOTO OKUCIIEHUS-BOCCTAHOBJIEHMS. Peakliny BHYTPUMOJIEKYJIAPHOTO OKUCIICHHUS-
BOCCTAaHOBJIEHHMs. Peakiny caMOOKHCIIEHUSI-CAMOBOCCTAHOBIIEHUS (JIUCIIPONIOPLUOHUPOBAHHUS).
Metonpl cOCTaBlIE€HUS YpPaBHEHMH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. Meron
AIIEKTPOHHOTO OanaHca. BiusHue cpeapl Ha IpOTeKaHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX
IIPOLIECCOB.

XVUMHYECKHUE HMCTOYHHUKH TOKA. DJIEKTPOJHBIE MOTEHUHUANbl. Psii CTaHIApPTHBIX AJIEKTPOJIHBIX
MOTEHIMAJIOB (JIEKTPOXUMUYECKHH psiJl HANPSHKEHUH MEeTaJuloB). [albBaHUYECKUE HJIEMEHTHI U
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OpuHIUIBL  ux  paborel. CocTaBieHHE TallbBAHMYECKUX  dJeMeHTOB. (OOpa3zoBaHue
rajbBaHWYECKHX IMap MPU XUMUYECKHX Ipoleccax. ['albBaHUYECKNE IIIEMEHTBI, IPUMEHSIEMBIE B
JKU3HU: CBUHIIOBAas aKKyMYIIATOpHas Oarapesi, HUKeIb-KaJMHEBbIC Oarapeu, TOIUTMBHBIC
3JIEMEHTHI.

DJIEKTPOIN3 PACIUIABOB U BOJHBIX PACTBOPOB 3JIEKTpoauTOoB. I[Iporeccrl, mpoucxopsiiyue Ha
KaTOJ€ U aHOJE. Y PaBHEHUS IEKTPOXUMUUYECKHX MPOLIECCOB. DIEKTPOJIN3 BOJAHBIX PACTBOPOB C
WHEPTHBIMH 3JIEKTPOAAMH. DJIEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU IJICKTPOJAMHU.
[IpakTHueckoe MPUMEHEHUE ANEKTPOIIU3A.

Jlemoncmpayuu

BoccranoBnenue quxpomara Kajaus HUHKOM.

Boccranonenue oxcuna meau (11) yriem u Boopoom.

BoccranoBnenue auxpomara Kaiaus STUIOBBIM CIIUPTOM.

OKuCnIUTENbHbIE CBOMCTBA a30THOM KUCIIOTHI.

OkucnuTenbHbIE CBOMCTBA AUXpOMATa Kajusl.

["anpBaHWYECKUE STICMEHTHI M OaTaperKH.

DnekTponu3 pactBopa xiuopuna meau (I1).

JlaGopaTopHbI€ OMBITHI

B3auMozeiicTBue METaINIOB C HEMETalIaMHM, a TaKKe C pacTBOpaMu COJIEM W pacTBOpaMu
KHCJIOT.

B3aumoneiicTBre cepHOM U a30THOM KUCIIOT C MEBIO.

OkucnuTenbHbIEe CBOMCTBA NIEpPMaHTaHaTa Kalus B Pa3IuYHbIX Cpeax.

Kiuacenpuxanus Beumects. [IpocTeie BemecTa

Knaccudukanus HeopraHnuueckux BemiecTB. [Ipocteie u cioxkHbie BemiecTBa. OKCHIBI, UX
kinaccupukanus. [uapokcuapl (OCHOBaHHS, KHCIOPOACOACpKAIINE KHCIOTHL, aMm(oTepHbIe
ruapokcuabl). Kucnotsl, ux kinaccuduxanms. OCHOBaHUS, UX KJIacCU(PHUKAIHS.

Conu cpenHue, KUCible, OCHOOBHBIE U KOMIUJIEKCHBIE.

Mertamnsl. [lonokeHne MeETaNoOB B MEPHOJUYECKOH CHUCTEME M OCOOCHHOCTH CTPOCHHUS UX
aToMoB. [IpocThie BeliecTBa — METaJUIbl: CTPOEHUE KPUCTAIOB U METAJUIMYECKask XUMUYeCKast
cBsa3b. OOmme (usnueckue CBOICTBA METaNIOB M HX BOCCTAHOBHUTENBHBIE CBOMCTBA:
B3aMMOJICICTBHE C HeMeTallaMHu (KHCIOpOAOM, TajJoreHaMH, Cepod, a30TOM, BOJOPOIOM),
BOJOM, KHCJIOTaMH, pacTBOpaMU  COJIeH, OpraHMYEeCKMMH BEIIeCTBaMU (CHUPTaMHU,
rajoreHajKaHaMu, (EHOJIOM, KHUCIOTaMH), Imenodamu. OKCHABI W THAPOKCHUIBI METaJUIOB.
3aBUCHUMOCTB CBOMCTB 3TUX COCIMHEHUN OT CTETIEHEN OKUCIICHHSI METAJIJIOB.

3HaueHUe METaUIOB B IPUPOJIE U KU3HU OPTraHU3MOB.

Koppo3uss merannoB. [lonatue koppo3uu. XuMHUUecKass KOppo3us. DIEKTPOXHUMHYECKas
Koppo3usi. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3HUHU.

OO6mue crnocoObl OMyYeHUs: MeTauIoB. MeTasl B mpupoje. MeTamunyprus U ee BHBL: HPOo-,
TUAPO- U AJEKTPOMETAIUTYPrusl. DJIEKTPOIN3 PacIyIaBOB U PaCTBOPOB COECIMHEHUN METAJIOB U
€ro MPaKTHYECKOE 3HAUCHHUE.

Hemeramnsl. Tlonoxxenne nemeramwioB B [leprognyeckoi cuctemMe, 0COOEHHOCTH CTPOCHUS MX
aTOMOB. DJIEKTPOOTPULIATENBHOCTD.

brnaropoansie ra3pl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIAaTOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMHUYECKHUX U PU3NIECKUX CBOMCTB.

Hewmerannsl — npoctebie BemiecTBa. MIX aTOMHOE UM MOJIEKYJISIpHOE CTPOCHUE UX. AJIJIOTPOIHSL.
XuMHuecKkue cBoKCTBa HeMeTaioB. OKUCIUTENbHBIE CBOMCTBA: B3aUMOJCICTBUE C METAINIAMHU,
BOOOPOIOM, MECHEC OJICKTPOOTPHUIATCIbHBIMHA HEMCTaJIlIaMH, HCKOTOPbIMU CJIOJKHBIMU
BelllecTBaMH. BOCCTaHOBUTENbHBIE CBOWCTBA HEMETAIUIOB B PEAKIUAX C (PTOPOM, KHUCIOPOIOM,
CJIOKHBIMU BEIIECTBAMU — OKUCIUTESIMU (a30THOM U CEPHOM KUCIOTaMH U Jp.).
Llemoncmpayuu
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Komnexnus «Kiaccudukanys HeoOpraHM4ecKuX BEIIECTB» U 00pa3libl peICTaBUTeNeH
KJIaCCOB.

Komnexnus «Kiaccudukanust opraHi4ecKux BEeIECTBY M 00pa3Ibl IpeCcTaBUTENCH
KJIACCOB.

Mopnenu KpUCTaUIMYECKUX PELIETOK METAIIIIOB.

Konnekuust MeTanioB ¢ pa3HbIMH (PU3NYECKUMHU CBOWCTBAMHU.

B3aumoneiicTBue nuTHS, HaTpUs, MarHus U JKele3a ¢ KUCIOPOJOM; IIEJIOYHBIX METAJIOB C
BOJIOH, ciupTamu, (PEHOJIOM; IITHKA C pACTBOPAMU COJISTHOM U CEPHOM KHUCIIOT;

HaTpUs C CEPOil; aIFOMUHHUS € 10JI0M; JK€J€3a C paCTBOPOM MEJHOTO KyIIopoca; alllOMUHHUS
C PacTBOPOM €/IKOT0 HaTpa.

Oxcupl ¥ TUIPOKCHIBI XpOMa.

Koppo3us meTanioB B 3aBUCUMOCTH OT YCIIOBH.

3amuTa METauIoB OT KOPPO3UU: 00pa3Lbl «HEPKABEEK», 3aIIUTHBIX TOKPBITHIA.
Komneknus pya.

DIEKTPOIN3 PACTBOPOB COJIEH.

Mogenu KpucTalIn4ecKnX peieTokK ioaa, anmasa, rpagura.

Annorponust pocopa, cepbl, KUCIOPOAA.

B3aumopeiicTBue BOgOpoAa C KHCIOPOJAOM; CYpbMbI C XJIOPOM; HATpus C MOOOM; XJopa C
pacTBOopoM OpoMHIa Kawsl; XJOPHOW W CEPOBOJOPOMAHON BOJBI; OOECIIBEYMBAHHE OPOMHOM
BOJIbl 3TUJICHOM HJIA allE€TUIICHOM.

JlaGopaTopHbI€ OMBITHI

O3znakomiieHHe ¢ oOpa3lamMu MpeCTaBUTENEH KI1acCOB HEOPTaHUYECKUX BEIECTB.
O3HakoMiieHHE ¢ 00pa3LiaMu IpeCTaBUTENEH KIacCOB OPraHMUECKUX BEIIECTB.
O3HaKOMJICHHE C KOJUIEKLIIUEH PYA.

ITonmy4yenue kucmopoaa v ero CBOMCTBaA.

[Tonyyenue BoAOpOA U €r0 CBOKCTBA.

ITony4yenue miacTU4eCKOM cepbl, XUMUYECKHE CBOMCTBA CEPBI.

B3anmopeicTBie METaNIOB C pAaCTBOPAMU KUCJIOT U COJEH.

CaoiicTBa yriisi: acopOIIMOHHBIEC, BOCCTAHOBUTEIHHBIE.

B3aumoaeicTBie IMHKA UIIY AJIFOMMHHUS ¢ PACTBOPAMHU KHMCJIOT U IIEJTIOYEH.

OxkpammBaHye MJIaMEHH KaTHOHAMHU LIEJTOYHbIX U [IETOYHO3EMENbHBIX METANIOB

OcHOBHBIE KJIaCChl HEOPTaHUYECKUX U OPTraHMYECKUX COEAMHEHUN

Bonopoansle coenuHeHus HeMeTawioB. IlonydyeHne amMMmuaka U XJIOPOBOAOPOAA CHUHTE30M U
KOCBeHHO. Pu3nyeckue cBoiictBa. OTHOLIEHNE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcubl U aHTUIPHIBI KapOOHOBBIX KHUCIOT. HeconeoOpasytoiiye 1 coeo0pas3yronme OKCUIbl.
Kucnotuele okcuipl, ux cBoiictBa. OCHOOBHBIE OKCUBI, X CBOMCTBA. AM(OTEPHBIE OKCHUJIBI, X
CBOICTBA. 3aBUCUMOCTb CBOMCTB OKCHJIOB METAJNIOB OT CTENIEHU OKUCIICHHUS.

AHTUApUABl KApOOHOBBIX KUCIOT KaK aHAJIOTH KHCIIOTHBIX OKCUIOB.

Kucnotsl oprannyeckue u Heopranmdeckue. KHCIOTBI B CBETE TEOPUM DJIEKTPOIUTHUECKOM
muccouuanuu. Kucnotel B cBere nporonutuyeckoil Teopun. Kiaccudukanus opraHM4ecKux U
HEOpPraHMYecKuX KHUciaoT. OOmme CBOWCTBAa KHUCIOT: B3aUMOJCHCTBHE OpPraHUYECKUX U
HEOPraHMYECKUX KHCIOT C MeETaljlaMd, OCHOOBHBIMH M aM(OTEpHBIMH OKCHUAAMU U
THJIPOKCUIAMHU,  COJIIMH, oOpa3oBaHHE  CIOXHBIX  3(upoB. OcoOEHHOCTH  CBOWCTB
KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT.

OcHoBaHMsI OpraHMYecKue U Heopranuueckue. OCHOBaHUS B CBETE TEOPUU DJIEKTPOIUTHUECKOM
nuccouunanuu. OCHOBaHHUS B CBETE NMPOTONUTHYECKOM Teopun. Kitaccudukanus opraHn4eckux u
HEOPraHWYECKUX OCHOBAHMM. XMMHUUYECKHE CBOMCTBA WICIIOYEH M HEPACTBOPUMBIX OCHOBAHMM.
CaoiicTBa OECKUCIOPOAHBIX OCHOBAHUN: aMMHUaKa U aMHUHOB.

B3anMHOe BiusiHEE aTOMOB B MOJIEKYJIE aHUJIMHA.
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AmdoTepHble OpraHuYecKrue U HEOpraHWYecKne coeuHeHus. AM(OTepHbIe OCHOBAaHHS B CBETE
IPOTOJIUTUYECKON Teopunu. AMGPOTEPHOCTh OKCUIOB M THAPOKCHIOB MEPEXOAHBIX METAJJIOB:
B3aMMOJIEMCTBUE C KUCIOTaMU U ILET0YaMH.

Comu. Knaccudukanuss u XUMHUYECKHE CBoWcTBa cojied. OCOOEHHOCTH CBOKMCTB COJCH
OpPraHMYECKUX YU HEOPraHUYECKUX KUCIIOT.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMH OPraHMYECKUX U HEOPTaHUYECKUX COCIUHEHUN.

IIoHsiTHE O TEHETUYECKOW CBS3M U I'€HETHMYECKUX PsNaX B HEOPraHMYECKOM M OpraHU4eCKON
xUMuHU. ['eHeTndeckue psipl MeTaula (Ha NMpUMepe KalbLUs M JKene3a), HeMeTauia (cepbl U
KpEMHHUS), NEPEXOJHOr0 3JIeMeHTa (LMHKa). ['eHeTuueckue psAapl U TEHETHYECKas CBSA3b B
OpraHMYeCKON XUMHUHU. ENNHCTBO MMpa BEIIECTB.

IIpakTyeckoe 3ansaTue Nel8

[Tosrydenue X10poBOIOPOA U COISTHOM KMCIIOTHI, UX CBOMCTBA.

ITony4yenue ammuaka, €ero CBOMCTBa.

Jlemoncmpayuu

Konnekunu KUCIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX OKCUIOB, IEMOHCTPALIHUS UX
CBOMCTB.

B3aumopeiicTBie KOHIEHTPUPOBAHHBIX A30THOM W CEPHOW KHUCIIOT, a TakkKe pa30aBIeHHON
A30THOM KHCIIOTBI C MEJIBIO.

Peakuust «cepeOpsHOTo 3epKaiay A MypaBbUHOM KUCIOTHI.

B3aumoneiicTBue pacTBOpa rupOKCHIa HATPUS C KUCIOTHBIMH OKCHAAMH (OKCHIOM
docdopa (V)), ampoTepHBIMU THAPOKCUIAMHU (THIPOKCHIOM ITUHKA).

B3aunmopeiicTBre aMMHaka ¢ XJIOpOBOJOPOJAOM U BOJOM. AHAJIOTMYHO /U1 METUJIAMHUHA.
B3auMopeiicTBuEe aMUHOKHCIIOT C KUCIOTaMHU U 1iesioyamu. OCyiecTBIeHUE Mepexo10B:
Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

JlaGopaTopHbI€ OTBITHI

[Tonmy4yeHue u CBOICTBA YIIEKHUCIIOTO Trasa.

CBolicTBa COSTHOM, cepHOH (pa30aBiIeHHOMN) U YKCYCHOM KUCIIOT.

BzaumopeiictBue ruapokcuaa HaTpus ¢ consMu (cynbdatom meau (II) u xmopuaom amMmmoHus).
Paznoxenue ruipokcuia Meau.

[Tomyuenue u am@oTepHbIe CBOMCTBA THAPOKCHIA ATFOMUHUS.

ITomy4yenue )KeCcTKON BOABI U U3YUECHHUE €€ CBOWCTB.

YcrpaneHue BpeMEHHOM U ITOCTOSSHHOM JKECTKOCTH.

XuMus 3J1eMEeHTOB

S-DJIeMEHTBI

Bonopoxn. /IBOMCTBEHHOE IIOJIOKEHUE BOIOpPOAA B IMEPUOAUYECKON cucTeme. HM3oTomsl
Bogopoaa. Tspkenmas Bojga. OKHMCIMTENBHBIE M BOCCTAHOBHUTENBHBIE CBOWCTBA BOJOPOJA, €0
MIOJIy4eHHUE U IpUMEHEeHHE. Poiib BOJOpoaa B )KUBOW U HEXKUBOU IIPUPOJIE.

Bona. Pons Bombl kak cpemooOpa3yromero BEHIECTBAa KIETKH. JKOJOTUYECKHE aCHEKThI
BOJIOII0JIb30BAHMUS.

Onementsl [A-rpynmnsl. [lenounsie metamibl. OOmiast XapakTepUCTHKA LIEJIOYHBIX METAJIJIOB Ha
OCHOBaHUU MoJ0keHus B [lepuognyeckoit cucreme sneMeHtoB .M. MenzeneeBa u crpoeHus
atomoB. [lonydeHnue, pu3myeckue W XMMHUYECKHE CBONCTBA MICIOYHBIX MeETauioB. KaTHOHBI
[IENIOYHBIX METAJUIOB KaK BaKHEHIIas XxuMmuueckas GopMa MX CYIIECTBOBAHHs, PETyIsSTUBHAsS
POJIb KATHOHOB KaJus W HAaTPUs B )KUBOU KieTke. [IpuponHble COeMHEHNs HATPUS U Kallus, UX
3HAYCHHUE.
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OnemenTsl [IA-rpynmer. OOmias XapakTepuCTHKa IIEIIOYHO3EMEIbHBIX METANIOB M MarHusi Ha
OCHOBaHMU To0keHus B [lepmoandeckoii cucteme snementoB [{. Y. MenaeneeBa u cTpoeHus
atomoB. Kanpuuii, ero noiaydenue, pU3NUECKUE U XMMUYECKHE CBOWCTBA.

Baxneiliine coeauHeHUs KalbliMs, MX 3Ha4€HHE U NpuMeHeHue. Kanbuuit B mpupozge, ero
Ouosioruueckas poib.

p-DJIeMEHTBI

AmoMuHui. XapakTepucTUKa aJllOMUHUS HA OCHOBaHUHM 10s10keHus B Ilepuoanueckoit cucreme
anementoB J[. . MenneneeBa u crpoeHus atoma. IlomydeHue, puznueckne U XUMHYECKUE
CBOMCTBA aliOMHUHHSA. BaXHEWIINE COCIMHEHUS aJIOMHUHHS, HX CBOMCTBa, 3HA4YCHHE U
npuMeHeHue. [IpupoaHeie coefMHEHUS aTFOMUHHUSA.

Yrnepon u kpemawmii. O0mas xapakTepUCTUKa HA OCHOBAHUU WX ToiokeHus B [lepuoaudeckoit
cucreme JI. . MenneneeBa u crpoenus atoma. lIpocTblie BemiecTBa, 0Opa30BaHHbBIE STUMHU
aneMeHTaMu. OKCHIIbl U THAPOKCH[IBI yrilepoja M KpeMHus. BakHelnue coiu yroiabHOW M
KpEeMHHEBOU KUCI0T. CHIIMKaTHAs: TPOMBIIUIEHHOCTb.

["anorensl. O0mas XxapakTepUCTHKA TAJIOTEHOB HA OCHOBAaHMM UX MOj0keHus B [lepuonnyeckoit
cucreMe anemeHToB J[. . MenzeneeBa u ctpoeHus: aToMOB. ['anoreHsl — NpoCThIE BEIIECTBA!
CTPOEHHUE MOJIEKYJI, XHMUYECKHE CBOMCTBA, MOJIYUYEHHE U IPUMEHEHHE.

BaxHeliline coelMHEHMs] TaJOr€HOB, MX CBOWMCTBA, 3HAYEHHE W NpUMEHEHHE. ['aoreHsl B
npupojie. buonornueckas posb rajloreHos.

Xanpkorenbl. OOmias XapakTepUCTHKAa XalbKOI€HOB HA OCHOBAaHUM HX IIOJIOKEHUS B
Ilepnonnueckoin cucreme anemenToB 1. 1. MenneneeBa n crpoeHuss aToMOB. XaJabKOI€Hbl —
npocteie BemecTBa. Aumorponus. CTpoeHHE MOJEKYNl AUIOTPONHBIX MOTUGUKALUNA U UX
cBoiictBa. IlomyuyeHne M mNpUMEHEHHME KHCIOpOJa M cepbl. XalbKOI'€Hbl B MPUPOJE, HX
Ounonoruveckas polb.

Onementsl VA-rpynmbl. O0mas XapakTepuCcTUKa 3JIEMEHTOB 3TOW TPYIIBI HA OCHOBAHWUHU HX
nonoxkenuss B llepuoamyeckor cucreme snemeHToB [[. M. MenneneeBa U CTpOEHHUS] aTOMOB.
CrpoeHrie MOJIEKYNIBI a30Ta W aUIOTPONHBIX Moaupukanuii docdopa, ux ¢uudeckue u
XUMHUYECKHE CBOWcTBAa. Bomopoassle coennHeHus 3neMeHTOoB VA-rpynmsl. OKcuzabl a3oTa U
docdopa, cooTrBeTcTByIONME UM KHCIOTHL. Conu 3TuX KuciaoT. CBOMCTBA KHUCIOPOIHBIX
coenHeHul azoTa U (docdopa, UX 3HaUYCHHE M NpUMEHeHHe. A30T u (ocdop B mpupose, Ux
Ouosiornueckasi poib.

OnemenTsl [VA-rpynnsl. O0mast XxapakTepUCTHKa 3JIEMEHTOB 3TOM I'pYMIbl HA OCHOBaHUU MX
nosoxkenus B [lepmoanueckoit cucreme anemeHtoB J[. M. MenpaeneeBa u CTpOEHUSI aTOMOB.
VYraepon u ero amworponus. CBoiCTBa aJIOTPONMHBIX MOJU(PUKAIMN Yriepoaa, UX 3HaAUE€HUE U
npuMmeHenre. OKCUABI U THUIPOKCHUJIBI yIiieposia U KPEMHHUA, UX XUMUYeckue coicTBa. Coiau
YrOJBbHOW M KPEMHHUEBBIX KHUCIOT, UX 3HaueHue M npumeHeHue. [Ipupomoobpasyromias posib
yrJiIepoJia Juisl J)KUBOW M KPEMHMS JJIs1 HEKUBOW ITPUPOJIBL.

d-DemMeHTBI

OcoOenHoctu ctpoeHust aromos d-anementoB (IB-VIIIB-rpynm). Menp, uusk, xpom, xeneso,
Maprasel| Kak MpocThle BEIIEeCTBa, X (U3NUECKUE U XUMHUYECKHe cBoWcTBa. HaxoxaeHue 3Tux
METaJIJIOB B MpHUpOJe, UX MojiydeHue u 3HaueHue. CoeanHeHUs d-3JI€MEHTOB C Pa3IMYHBIMU
CTENEHSIMH OKHUCIIEHMsI. XapaKTep OKCUAOB U THAPOKCHUIOB 3TUX JJIEMEHTOB B 3aBUCUMOCTH OT
CTEMEeHH OKUCIICHHS MeTaslia.

IIpakTHyeckoe 3ansaTue Nel9

[ToryueHnue TUAPOKCHUIOB aTFOMUHUS U IIUHKA; UCCIIEJOBAaHUE UX CBOWCTB.

[Tony4yeHnue u uccie0BaHUE CBOMCTB OKCHIIOB CEpBI, yriiepoaa, hocdopa.

Jlemoncmpayuu

Konneknuu mpocThIX BEHIECTB, OOPAa30BAHHBIX JJIEMEHTAMH PA3JIMYHBIX  DJIEKTPOHHBIX
CEMEHCTB.

Konnekuu MuHEpaIoB ¥ TOPHBIX TOPOI.

[Tomryuenue anaoTPONHBIX MOAU(UKAINI KUCIOpoaa, cephl, pocdopa.
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XUMHUECKUE CBOMCTBA BOIOPOIA, KUCIOpOaa, cepbl, (hocdopa, ranoreHos, yrieposa.

Oxcuapl cepbl, a3oTa, YIJIEpona, JKEIe3a, MapraHid, MEAM ¢ PA3IMYHBIMH CTEHEHSAMHU
OKHCJICHHS, X CBOMCTBA.

I'mapokcunbl cepel, XpoMa, MapraHiia, j>Keiae3a, MEIM, aJIOMUHUA U LIMHKA, UX IIOJIyY€HUE U
XUMUYECKHE CBOMCTBA.

JlaGopaTopHBIE OIBITHI

W3yuyenue CBOMCTB IIPOCTHIX BELIECTB U COCIUHEHUM S-3JIEMEHTOB.

W3y4eHne CBOMCTB NPOCTHIX BEIECTB U COCAUHEHUN P-2JIEMEHTOB.

W3yueHne CBOMCTB MPOCTHIX BEIIECTB U COSMHEHUH d-3IIEMEHTOB.

Xumus 6 yncuznu obuecmea

XHUMHS ¥ IPOU3BOICTBO. XMMHUYECKAS! IPOMBIIIEHHOCTh U XUMUYECKUE TEXHOJIOTUH.

ChIpbe [UIsl XUMHUYECKOW MPOMBIIIIIEHHOCTU. Bo/ia B XMMUUECKON NPOMBIIITIEHHOCTH. DHEPrHs
JUIs1 XUMHYECKOr0 Ipon3BoicTBa. Hay4uHble MPUHINIIBI XMMUYECKOTO IPOU3BO/ICTBA.

3amuTa OKpY’Karlollled Cpelpl U OXpaHa Tpyda NpPU XUMHUYECKOM IMpou3BojAcTBE. OCHOBHBIE
CTaJu XUMHYECKOr0 pon3BoAcTBa. CpaBHEHHE IPOU3BOACTBA aMMHUAaKa U METAHOJIA.

XUMUS B CEIBCKOM XO35MCTBE. XMMH3ALMS CEIbCKOT0O X0351CTBA U €€ HAPABJIECHUA.

PacTenus u mouBa, MOYBEHHBIN MOTJOMIAIONINN KOMIUIEKC. Y OOpPEHUS U UX KIAcCU(UKALIUAL.
XUMHYECKHE CpEJCTBAa 3allluThl pacTeHud. OTpuuaTenbHble MOCIEACTBUS NPUMEHEHUs
MNECTUINIOB ¥ 00pb0a ¢ HUMU. XUMH3aIUsl )KUBOTHOBOJICTBA.

XuMUs ¥ 3KOJOTHsI. XUMHUYECKOe 3arpsisHEeHHe OKpyxaromei cpeasl. Oxpana ruapocheps! ot
XUMHUYECKOro 3arps3HeHus. OXpaHa MOYBbI OT XUMHUYECKOro 3arpssHeHus. Oxpana atMocgepsl
0T XuUMHUYecKoro 3arpsizHeHus. OxpaHa ¢uopsl U ¢ayHbl OT XHUMHYECKOTO 3arps3HEHHUS.
broTexHOoJIOrUs M TeHHAs UHKEHEpUs.

XuMUs 1 IOBCEIHEBHAS KU3Hb YesnoBeka. JlomamHsas anteka. MoOIKe U YUCTSIIIUME CPEICTBA.
CpenctBa 00pb0BI ¢ OBITOBBIMH HACEKOMBIMH. Cpe/ICTBA JIMYHON TUTHEHBI U KOCMETHKU. XUMHUS
U nuia. MapkupoBKH YIAKOBOK IUIIEBBIX U TMTUEHUYECKUX MPOAYKTOB U YMEHHUE UX YUTATh.
OKOJIorus *KWINIIA. XUMUSA U T€HETHKA YETI0BEKa.

IIpakTHyeckoe 3anaTHE No2(

O3HakoMIIEHHE ¢ KOJUIEKIIUEH YA0OpeHHUH 1 MECTUIINIOB.

O3zHakomMieHHe ¢ o0pa3lamMu cpeACcTB ObBITOBOI XMMUU U JIEKAPCTBEHHBIX MPENapaToB.

Jlemoncmpayuu

Mopenu npou3BOACTBA CEPHOU KUCIOTHI U AMMHAKA.

Konneknust ynoOpeHuit u NeCTUIUIOB.

OO6pa3ibl cpeacTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENapaToB.

29



6. TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanuzanuu coaeprkanus ooieoopazoBarenbHon yueoHou nuctuiuinasl OY AI1.09 Xumus

B nipezenax ocsoenus [ITICC3 Ha 6a3e 0oCHOBHOTO 00111eT0 00pa30BaHus € MOJTYYEHUEM CPEIHETO 00IIero o0pa3oBaHus
MaKcHUMaJsbHas yueOHas Harpy3Ka CTyJ€HTOB cocTaBiseT 162 yacos,

U3 HUX:

aynuTopHas (o0s3aTenpHas) yueOHas Harpy3ka 108daca,

BHEAyIUTOPHAsI CAMOCTOSITENIbHAsA paboTa CTyIeHTOB 54 yaca.

[IpomesxxyTouHas arrectauus B popme quddepeHunpoBaHHOrO 3a4eTa

Kype | Cemectp Ha3zBanue pasaena, rema Makcn-
MaJibHasA O0bem yacoB
HArpy3ka
BCEro Teopust NPaKTHKA CamocrosiTeJIbHAs
4yacos BHeay/JUTOPHAs
pabota
1 1 Pasznea 1. BBenenue
1 1 1 | Tema 1.1. BBeaeHue 2
1 1 Pa3nen 2. Oprannyeckasi XuMusi
1 1 2 | Tema2.1. Teopusi cTpoeHusI 2
OPraHuYecKUX COCAMHEHHU M
IIpakTnyeckoe 3ansitue Nel 2

OO6napysxeHue yriaepojaa u BoAopoa
B OPraHUYECKOM COCTMHEHUH.

1 1 3 | Tema 2.2. TUNbI XUMHYECKHX 2
cBsi3eil B OPraHM4YecKux
COEeJMHEHHUAX U CIOCO0bI NX
pa3pbiBa.

IIpakT4eckoe 3ansaTue Ne2 2
Ob6napyxeHnue ramoreHoB (mpoba
belnpmTelina).




Tema 2.3. T'omonoruveckuii psia
AJIKAHOB.

Tema 2.4. XuMu4decKue CBOMCTBA
AJIKAHOB.

IpakTnyeckoe 3ansitue Ne3
[lonyyeHne mMeTaHa U U3y4EHHUE €O
CBOMCTB: TOpEHHUs, OTHOLIEHUS K
OpoMHOMH  BOJIE U  pacTBOpy
NepMaHraHaTa Kalusl.

Tema 2.5. Ilukj10aJKaHBI.

Camocmoamenvnas pavooma Nel
CocraprieHre MPE3CHTALMH 110 TEME
«{uxnonapadunby

Tema 2.6. T'oMoJiorHYecKuii psaa
AJIKEHOB.

IIpakTuyeckoe 3anaTue Ned
ITonyuyenue aTuiieHa AeruapaTauuen
STUJIOBOTO CIIMPTA.

Tema 2.7 XumMuuyecKkue cBOMCTBA
AJIKEHOB.

IIpakTuyeckoe 3ansaTue NeS
B3aumoneiicteue JTUJIEHA c
OpomHOI BOJIOH, pacTBOpoOM
NIEpMaHraHaTa KaJusl.

IIpakTHyeckoe 3ansitue Ne6
CpaBHeHuEe IIaMEHM OJTHIEHA C
MJIaMEHEM MpeenbHbBIX
yIJIeBOAOPOAOB (MeTaHa, IMpOMaH-
OyTaHOBOW CMECH).

Tema 2.8. AnkaaueHbl

10

Tema 2.9. OCHOBHBIC IOHATHSA
XHMHH BbICOKOMOJIEKYJISAPHBIX




coeIuHeHu

Camocmoamenvnas paboma No2
Coznanue npe3eHTanuy 1no TeMe 1o
teMe «Kaydyk u pe3uHa»

11

Tema 2.10. AlleTHICHOBbIE
YIJ1€BO0POIbI

Camocmoamenvnaa paboma Ne3
CocraBieHHE KOHCIIEKTa II0 TEME T10
teme «l[IprumMeHeHne aneTuieHa»

12

Tema 2.11. ApomaTHyeckue
YIJIeBOJIOPO/AbI

Camocmoamenvnan paboma Nod
Coznanue mpe3eHTaluu M0 TeMe
«bEeH3011 U €ro rOMOJIOTH»

13

Tema 2.12. IIpupoanbie
HCTOYHUKH YIJI€BOI0POI0B

14

Tema 2.13. Ctpoenue u
KJaccH(pUKanUsA CIHPTOB.

IIpakTHyeckoe 3ansitue Ne7
N3y4yeHne pacTBOPUMOCTH CIUPTOB
B BOJIE.

OxucneHue CHOUpPTOB  Pa3INYHOIO
CTPOEHHSI XPOMOBOM CMECHIO.

IIpakTnyeckoe 3ansaTue Ne§
[Tomyyenue mudTUIIOBOTO d3dUpa.
[TonydyeHue rauuepara Meu.

Camocmoamenvnaa paboma Ne5
Coznanue mpe3eHTaluu 10 TeMe
«IIpencraBurenu CiupTOBY

15

Tema 2.14. MHoOroaroMHbIe
CIIUPTHI.

16

Tema 2.15. ®denoa




17

Tema 2.16. Ajapaeruabl M KETOHbI

IIpakTHyeckoe 3ansaTHe Ne9

N3yuenne BOCCTaHOBHUTEJIbHBIX
CBOMCTB  QIbJCTHUIOB.  peakuus
«cepedpsHOro 3epKaja,

BOCCTAHOBJICHUE THJIPOKCHIA MEIU
(.

B3aumoneiictBue ¢dopmaipaeruaa c
THIPOCYIB(GUTOM HATPHSL.

18

Tema 2.17. KapOoHOBbI€e KHCJIOTHI
U UX POM3BO/IHbIE

IIpakTnyeckoe 3ansaTue Nel(
PactBopumocTh Pa3IUYHBIX
KapOOHOBBIX ~ KHCIIOT B  BOJE.
BzaumopeiicTBre yKCyCHOW KUCIIOTHI
c MeTaJulaMHu. [Tonyuyenue
U30aMUJIOBOTO  3dupa  yKCYCHOM
KHCJIOTHI.

Camocmoamenvnan paboma Ne6
CocraBrieHHe KOHCIIEKTa IO TeMe
«XUMHUYECKHUE CBOMCTBA 51
MOJTy4eHUE KapOOHOBBIX KHUCIIOT)

19

Tema 2.18. Cao:xuble 3¢uphbl.

IIpakTnyeckoe 3ansitue Nell
CpaBHeHue CTEIEHU
HEHACBIIIEHHOCTH  TBEPAOrO0 W
KUAKOTO )KUpOoB. OMBIIEHHUE KUpA.
[lonyyenue MblIa M H3yYEHHE €rO
CBOMCTB: NeHoo0pa30BaHus,
peakimit HOHHOTO obmeHa,
THJIPOJIN3a, BBIJICIIEHUS CBOOOHBIX
JKUPHBIX KUCIIOT.

20

Tema 2.19. YriaeBoabl

10




IIpakTnyeckoe 3ansitue Nel2
Peakmust  «cepeOpstHOTO — 3epKaja
[JIIOKO3BI. BsanmogetictBue
MI0KOo3bl ¢ Tuapokcugom meau (II)
MIPHU PA3JIMYHBIX TEMIIEpaTypax.

IIpakTyeckoe 3ansaTue Nel3
JlelicTBUe aMMMA4YHOTO PpacTBOpa
oKcHJia cepedpa Ha caxaposy.
OO6nHapyxeHue JTaKTO3bl B MOJIOKE.
JlericTBue 1ioga Ha KpaxMall.

21

Tema 2.20. Knaccudpukamus u
H30MepHsi AMHHOB.

22

Tema 2.21. AMHUHOKHCIOTHI

IIpakTuyeckoe 3anaTue Nel4
OO0pazoBanue  cojieil  aHWIMHA.
bpomupoBanue aHWINHA.
OOpazoBanue  cojeil  TIMIMHA.
[Tonydyenne MeTHOM COM TJIMIMHA.
Henarypauus  Oenka.  lIBeTHbIe
peakiuu OEJKOB.

23

Tema  2.22.
KHCJIOTHI.

HyxkJienHoBbI€

24

Tema 2.23. Buogornueckn
AKTHBHbIE COCTUHCHUS

IIpakTuyeckoe 3anaTue NelS
O6napyxxeHue BUTaMHHa A B
MIOJICOJIHEYHOM Macie.
O6napyxenne ButamuHna C B
sg0m094HOM  coke.  OmpenencHue
BuTamMuHa D B pbIObEM Kupe wiIn
KYPUHOM JKEJITKE.

JelictBue amMuiIO3bl  CIIOHBI Ha
Kpaxmai. [leiicTBHe NeruaporeHassl

11




Ha METHJICHOBBIM cuUHMU. [lelicTBHE
KaTaJjia3bl Ha IEPOKCHUJ] BOJIOPO/IA.

Amnanns JICKapCTBEHHBIX
Mpenaparos, MIPOU3BOIHBIX
CAIMIIMIIOBON  KMCIIOTBL.  AHauM3
JIEKAPCTBEHHBIX Mpenaparos,

IMPOU3BOJIHBIX H-aMI/IHO(bCHOJ'Ia.

=

Ino

Pa3zgen 3. Oomas u
HEOPraHWYecKasi XUMHUSI

25

Tema 3.1. Xwumusa — Hayka o
BelIeCTBAX

IIpakTHyeckoe 3anaTHe Nel6
H3rotoBneHne Mozenei MOJEKYI
HEKOTOPBIX OpraHUYecKuX u
HEOPraHUYECKUX BEIECTB.

OuncTKa BemecTB PUIBTPOBAaHUEM U
muctiwusinue.  OuucTka  BelecTB
MIEPEKPUCTATUIA3ALEH.

26

Tema 3.2. Ctpoenue aToma

27

Tema 3.3. Tlommepsl

Camocmoamenvnasn paboma Ne7
N3yuenue OCHOBHOU u
JIOTIOJTHUTEITbHON JTUTEPATYPHI.
Tema: «Heoprannueckne
HOJIUMEPBD».

28

Tema 3.4. /lucniepcHble CHCTEMBbI

Camocmosamenvnasa paboma Ne8
N3yuenue OCHOBHOU u
JIOTIOTHUTEITLHOM JTUTEPATYPHI.
Tema: «IMyNbCUH U CYCTICH3HUI.
Coznanue  mpe3eHTaluu MO TeMe:
«Buapl  TUCHEPCHBIX CHCTEM HX
KJ1accuuKanus»

12




29

Tema 3.5. Xumuueckue peakiumn

30

Tema 3.6. PacTBopbI

IIpakTnueckoe 3ansitue Nel7
[IpuroroBneHue pacTBOpPOB
pa3IMYHBIX BUJIOB KOHLIEHTPAIUU.

Camocmoamenvnas paboma Ne9
Co3nanue MYJIbTUMEAUNHBIX
MpEe3eHTalUu 1Mo TeMe: «XHUMus
pPacTBOPOBY

31

Tema 3.7. OKHCJINTEIHLHO-
BOCCTAHOBHTEJIbHbIE PEAKIUM.

32

Tema 3.8. Kunaccupuxanus
BeIlleCTB

IIpakTHyeckoe 3anaTHe Nel8
[lonyuenue XJIOpPOBOJIOPOIA u
COJISTHOM KHCIIOTBI, UX CBOMCTBA.
Ilonydyenne aMMuaka, ero CBOKMCTBA.

33

Tema 3.9. Xumus 3J1eMEeHTOB

IIpakTuyeckoe 3anaTue Nel9
[TosryueHne ruipoKCUIOB aTFOMUHUS
Y IIMHKA; UCCIIEIOBAHNE UX CBOMCTB.
[Toryuenue " HCCIIEIOBaHKE
CBOIWCTB OKCHJOB CEpBI, YIJIEPOJa,

docdopa.

IIpakTnyeckoe 3ansitue Ne2(
O3HakoMyIeHHE  C  KOJUIEKUUEH
yI0OpeHUH U TIECTUITUIOB.
O3HakomiIeHuE c oOpa3zuamu
CpEICTB OBITOBOM XUMHU u
JIEKAPCTBEHHBIX MPENapaToB.

34

Tema 3.10.
JAuddepeHupoBaHHbIN 3a4eT.
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CamocrosTenpHas padbora oOydaromierocs (BHeay IuTOpHAsI) 54
B ToMm gucie:

NuauBuayanbHble MPOSKTHBIC 3a/IaHUS 20
Hanwucanue pedepaTton 10
UteHune TOMOHUTENLHON CrIeUaIbHOM MpodheCcCHOHATBLHOM TUTepaTyphl 10
[TonroroBKa MyJabTUMEIUIHBIX TPE3EHTAIMN M0 Y4eOHBIM pa3JiesiaM B TeMaM 14
ITpomexyrounas atrectanus B popme auddepeHInpoBaHHOrO 3a4eTa - 2 yaca (M3 TEOPETHUECKUX 3aHSATH)

Beero | | | 162 | 108 54
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IlepeyeHb caMOCTOATENBbHBIX Pa0OT

Ne HaumeHoBaHue TeM dopma npoBeeHUs YyeOnasn
n/n CaMOCTOSITEJILHBIX padoT Harpy3ka
1 Tema 2.5. LlukaoaakaHBbI. CocraBieHue MpPE3CHTAMU 10 6
teme «l{ukonapadunbn
2 Tema 2.9. OcHoBHble mnoHATUS | Co3/aHME MPE3CHTALMU 1O TEME 6
XAMUH BBICOKOMOJIEKYJISIpHBIX | 110 TeMe «Kaydyk u pe3rHa
COCTUHEHUM.
3 Tema 2.10. ArnerunenoBsie | CocTaBieHUE KOHCIIEKTA 10 TEME 6
YTJIEBOJIOPO/IBI. XUMHYECKHUE | IO TeME «IIpumenenue
CBOMCTBA U IPUMEHEHUE. alleTUIICHA»
4 | Tema  2.11. Apomarnyeckue | CocTaBieHHE KOHCIIEKTa 110 TEME 6
YTJIEBOJIOPO/IBI. o TeME «IIpumenenune
aleTUIICHA»
5 Tema 2.13. Ctpoenue u | Co3nanue mnpe3eHTaluu MO TeMe 6
KJIaCCU(UKAIIHS ciupToB. | «[IpeacraBurenu CnupToBy
XHUMHYECKHE CBOMCTBA aJIKaHOJIOB
6 | Tema 2.17. Kap6onoBbie kuciotsl | CocTaBieHHe KOHCIIEKTa IO TeMe 6
Y X TIPOU3BOJIHEIE. «XHAMHYECKHUE CBOMCTBa H
MOJIY4CHHE KapOOHOBBIX KUCIIOT
7 | Tema 3.3. Ilonumepsr N3ydenne oCHOBHOM 1 6
JOTIOJIHUTEIBbHOM JINTEPATypPHI.
Tema: «Heopranuueckue
MIOJIMMEPBI».
8 Tewma 3.4. lucniepcHble cuctembl. | M3yueHue oCHOBHOM U 6
JOTIOJIHUTEIBbHOM JINTEPATypPHI.
Tema: «OMyNnbCUU U CYCTIEH3UN.
Cozmanne TPe3eHTAINH 110
TeMe: «Buibl IMCepCHBIX
CHUCTEM WX KJIACCUDUKAIUS
9 Tema 3.6. PacTBOpBL. Cosnmanue MYJIbTUMEIUMHBIX 6

MPE3EHTAlM 10 TeMe: «XUMHS
pPacTBOpPOB»




IIpuMepHBbIe TeMbI pedepaToB (A0KJIAA0B), HHAMBUAYAJBHBIX IPOEKTOB

* bUOTEXHOIOrYA U FeHHas UHXKeHepus — TexHoaoruu XXI Beka.

* HanorexHosiorusi Kak INpHOPUTETHOE HAIIPaBICHUE Pa3BUTUS HAYKHM U IPOU3BOJACTBA B
Poccuiickoit @enepanuu.

» CoBpeMeHHbIE METO/Ibl 00€33apaskUBAHUS BOIBI.

* A10TpOIUs. METAJIJIOB.

* XXuznp u nesrenpaocts [. . Menaeneena.

* «[lepuoanueckomy 3aKoHy Oyayllee HE TPO3UT Pa3pyLICHUEM. .. »

* Cunre3 114-ro snemenTa — TpUyM{Q pOCCUHUCKUX (PU3UKOB-SICPITUKOB.

* 30TomsI BOOpOIA.

* lcnonp30BaHue paiuOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.

* PeHTreHOBCKOE M3JIydyeHHUE U €ro UCI0JIb30BaHUE B TEXHUKE U MEAULIMHE.

* [Ima3zma — yeTBepTOE COCTOSIHUE BEIIEeCTBA. * AMOp(HBIE BEIIECTBA B MIPUPOJE, TEXHUKE,
OBITY.

* OxpaHa oOKpyxarowmend cpeabl OT XUMHUYECKOro 3arpssHeHus. KomamuyecTBeHHbIE
XapaKTEPUCTHKU 3arps3HEHUs OKPYXKAIOIEeH cpeibl.

* [Ipumenenue TBEpAOTrO U razoodpazHoro okcuaa yriepoaa (IV).

* 3amuTa 030HOBOI'O 3KpaHa OT XMMUYECKOT'0 3arpsi3HEHHUSL.

* ['pybomucniepcHble CUCTEMBI, X KJIacCH(HKANK M UCIOIB30BaHUE B MPO(ecCHOHANTBHOM
JIeATEIbHOCTH.

* KocMmeTnueckue resu.

* [IpumeHeHune cycreH3uil u AMyJIbCUNA B CTPOUTENIBCTBE.

* MuHepaJbl ¥ TOPHBIE TOPO/Ibl KAaK OCHOBA JTUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. TUIbI pacTBOPOB.

* Boja xak peareHT U cpesa Juisi XMMUYECKOro IIpoLecca.

* J)Kuznb u gesrenbHocTh C. AppeHuyca.

* Bknan oTeuecTBEHHBIX YUEHBIX B pa3BUTHE TEOPUU DIEKTPOIUTHUECKOMN TUCCOLMALINN.

* YcTpaHeHHe )KeCTKOCTH BOJIbI Ha MPOMBIIIJIEHHBIX MPEATPUSITHIX.

* CepHas KHCIIOTa — «XJ1€0 XMMHUECKON MPOMBILIUIEHHOCTH.

* lcnonb3oBaHre MUHEPATbHBIX KUCIOT Ha MPEANPHUATUSIX PA3TUIHOTO TPOPUIIS.

* OKCHU/IBI M COJIM KaK CTPOUTEIbHBIE MaTEpUaJIbl.

* Ucropus rumca.

* [ToBapeHHast coJlb KaK XUMHYECKOE ChIPbE.

* MHoronukuit kKapOOHAT KalbIUs: B IPUPOJIE, B MPOMBIIILUIEHHOCTH, B OBITY.

* Peakiiuu ropeHusi Ha MpoOU3BOJICTBE U B OBITY.

* BupTtyanbHoe MoIeTMpOBaHUE XUMUYECKUX MPOIIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIN3 PaCIIaBOB IEKTPOJIUTOB.

* IlpakTHueckoe TpPHUMEHEHUE OJJIEKTpoJin3a: padUHUPOBAHME, TalIbBAHOIUIACTUKA,
rajabBaHOCTETHsI.

* Ucropus nosydeHus U IpoOU3BOJCTBA aAIFOMUHUS.

* DIEKTPOIIUTHUECKOE NMOTyUeHHE U paUHUPOBAHUE MEIIH.

* Xuznb u gesrenpHOCTS . JIPBH.

* Posib METaJJIOB B HCTOPUH YEJIOBEYECKON IIMBWIN3ALMU. VcTOpUs 0TEUeCTBEHHOM YepHOI
MeTaymyprud. COBpeMeHHOE METAJUTyprudeckoe MPOU3BOJICTBO.

* WcTopusi OTEUECTBEHHOM LIBETHOW METAJUTypruu. Poib METalsioB M CIJIABOB B HAy4YHO-
TEXHUUYECKOM IpOorpecce.

* Koppo3ust MeTasiioB U criocoObl 3alUThl OT KOPPO3HUH.

* lnepTHBIE MM G1aropoIHBIE ra3bl.

* Poxparomue coam — rajoreHsl.

* lcTopust mBEACKON CIIUMYKH.
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* lcropust BOSHUKHOBEHHUS U PA3BUTHUS OPTaHUYECKON XMMUH.

* Xusub u nearenbHocth A. M. bytneposa.

* Butaiim3m u ero kpax.

* PoJib OTE€YECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOM OPraHUYECKON XUMUHU.
* CoBpeMEHHBIE ITPE/ICTABICHUS O TEOPUU XUMUYECKOI'O CTPOEHHUS.

* DKOJIOTUYECKHE ACTIEKThI UCIIOJIb30BAHMS YIJIEBOIOPOJIHOTO ChIPbS.

* DOKOHOMMYECKHE aCHEKTbl MEXIYHapOJHOIO COTPYJHMYECTBA 110 MCIOJIb30BAHUIO
YTJIEBOJOPOAHOTO CHIPBSI.

* Hcropust OTKpBITHA U pa3pabOTKH Ta30BBIX U HEPTSIHBIX MECTOpOXkIeHUH B Poccuiickoii
®denepanuu.

* XuMHsI YTIIEBOIOPOTHOTO CHIPBSI M MOsI OyayIast mpodeccus.

* YrneBog0pOAHOE TOIUIMBO, €r0 BU/Ibl U HA3HAYEHUE.

* CHHTETHYECKUE Kay9yKH: HCTOPHS, MHOTOOOpa3ue U MepCreKTUBBL.

* Pe3nHOTEXHNYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

* CBapO4YHOE IIPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJOPOOB B HEM.

* Hebts u ee TpaHCIOPTUPOBKA KaK OCHOBAa B3aUMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYAHHUYECTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BHJIOB YYEBHOH JESTEJBHOCTH

CTYAEHTOB

Conep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BUI0B
AeATeJIbHOCTH CTY/IeHTOB (Ha ypPOBHe
Y4eOHBIX /1eiiCTBHI)

Baskaeiinime xXuMmu4yeckKkue MNOHATHS

YMeHue NaBaTh ONpeesieHue U ONepUpoBaTh
CICAYIOIIUMH  XUMUYECKUMHU  TOHSATHUSMU:
BEIIECTBO, XHUMUYECKUH  DIIEMEHT, aToM,
MOJIEKYJIa,  OTHOCUTEJIbHBIE  aTOMHas U
MOJIEKYJISIpHAsE MAacChl, HWOH, aJUIOTPOIMHS,
M30TOIIBI, XUMUYECKas CBSI3b,
AIIEKTPOOTPHULIATEIHHOCTD, BaJICHTHOCT,
CTENEHb OKHUCIIEHHUs, MOJIb, MOJISIPHAs macca,
MOJIIpHBIA 00BbEM Ta3000pa3HbIX BELIECTB,
BEIIIECTBA MOJIEKYJIIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTPOEHHS,  PacTBOPHI,
AIEKTPOIUT u HEAJICKTPOJIUT,
ANEKTPOIIUTHYECKAS JUCCOLIUAITHS,
OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3P deKT peakium,
CKOpPOCTh XMMHYECKOW peakIuu, Karaius,
XMMHUYECKOE PaBHOBECHE, YTIIEPOJAHBIN CKETIET,
(byHKIMOHATbHAS rpynmna, HU30MEepHs,
TOMOJIOTHUS

OcHOBHbIE 3aKOHBI XUMHH

DopMyJIMPOBAHUE 3aKOHOB COXPAHECHHS MACChI
BEIIECTB M IIOCTOSIHCTBA COCTaBa BEICCTB.
YcraHoBKa MNPUYMHHO-CIIECTBEHHOM CBS3U
MEXIYy COJEpX)aHUEM HTHUX 3aKOHOB W
HaIMCaHUEM XAMUYECKHX dbopmyn u
YpPaBHEHUU. YcraHoBka SBOJTIOIIMOHHOM
CYIIIHOCTH MEHJEIEEBCKOM M COBPEMEHHOM
dbopMynupoBoK nepuoanyeckoro 3akona J[. U.
MenneneeBa.  OObsiCHEHHE  (PU3UYECKOTO
CMBICTIa CUMBOJIUKH TIEPUOAMYECKON TaOIHUIIBI
xumuueckux anemeHtoB JI. M. Menaeneera
(HOMepoB d3Ile- MEHTa, Mepuoja, TPYMINbl) U
YCTaHOBKAa TMPUYMHHO-CJICICTBEHHOM  CBSI3H
MEKY CTPOCHHEM aroma H
3aKOHOMEPHOCTSIMU ~ HM3MEHEHMsI  CBOMCTB
AIIEMEHTOB U OOpPa30BaHHBIX MMM BEIUIECTB B
MepuoJax W  TpyImax. XapaKTepUCTHUKA
AJIIEMEHTOB MaJIbIX U OOJBIIUX MEPUOIOB IO UX
nosoxkenuto B [lepnoanueckoit cucreme /[I. U.
Menneneena

OcHoOBHBIE TEOPUH XUMHHU

VYcTraHoBKa 3aBUCHMOCTH CBOMCTB XMMUYECKUX
BEIIECTB OT CTPOEHUS aTOMOB 00pa3yIOIIHUX UX
XAMHYECKHX  OJIEMEHTOB.  XapaKTepHUCTUKa
BOKHEUIIMX THUIOB XHUMHYECKHUX CBA3CH U
OTHOCUTEIIBHOCTH 3TOM THUMOJIOTHH.
OObsicHEeHHE 3aBUCHUMOCTH CBOWCTB BEIECTB
OT MX COCTaBa M CTPOEHUSI KPUCTALITMYECKUX
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PEILIETOK. DopmyIupoBKa OCHOBHBIX
MIOJIOKEHUH  TEOPUU  DIIEKTPOJIMTUYECKOU
JUCCOLMALMN U XapAKTEPUCTUKA B CBETE dTOU
TEOpUH CBONCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX coenuHeHu. PopMyIupoBKa
OCHOBHBIX IIOJIO)KEHUM TEOPUU XUMHUYECKOIO
CTPOEHHUSI  OPraHMYECKHX COCOUHEHUM W
XapaKkTEpPHUCTUKA B CBETE 3TOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OpPraHUYECKUX
COCIMHEHUN

Ba:xHeiinue BemecTBa 1 MaTepUaJIbl

XapakTepucTuKa cocTaBa, CTPOCHHUS, CBOICTB,
MOJIY4eHUSI W  NPUMEHEHUS  Ba)XKHEHIINX
MetauioB (IA u Il A rpynm, anmromMuHus, xeje-
3a, a B ECTECTBEHHO-HAy4HOM mpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COEIUHEHUH.
XapakTepucTuKka cocTaBa, CTPOEHHUS, CBOWCTB,
MOJIyUYeHUSI W TpUMe- HEHHUS BaXKHEUIIUX
Hemerauios (VIII A, VIIA, VIA rpynno, a
Takke azota u ¢ocdopa, yriepoaa u KpeMHus,
BOJIOPOJIa) U UX COETUHEHUH. XapaKkTepucTuka
COCTaBa, CTPOEHUS, CBOWCTB, MOJYYCHUS U
npuMe- HEHUS BOKHEUIIUX  KJIACCOB
YIIEBOJOPOAOB  (AJKaHOB, IUKIOAIKAHOB,
QJIKEHOB, QJKWHOB, apE€HOB) M MX HaumOoJee
3HAYUMBIX B HApPOJHOXO3SMCTBEHHOM IIIaHE
MPEICTaBUTENEH. AHanoruyHas
XapaKTepUCTHKA BAKHEHIINX MpeAcTaBUTENCH
JIPYTUX KIJIACCOB OPTaHMYECKUX COCIUHECHHI:
METaHoJla U JTaHOJNa, CIOXHBIX d(UPOB,
KHUPOB, MBUI, aTbJACTUIOB ((OPMATTBIETHIOB U

areTanbpAeruaa), KETOHOB (aureToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCIOTBI, IS
€CTECTBEHHO-HAyYHOI'0 npoduis

MpEeACTaBUTE- JIEH JPYrux KJIacCOB KHCIIOT),
MOHOCaXapuaoB  (TJIIOKO3BI), JHUCAXapUIOB
(caxaposbl), TMonMcaxapuJoB (Kpaxmaia u
IEJUTIOJIO3bI), AaHWJIMHA, aMHUHOKHUCIIOT, OETKOB,
HUCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH,
Kay4yKOB, TJIACTMAcC

XuMHYEeCKHH A3BIK H CHMBOJINKA

Hcnons3oBanue B yueOHOU u
npodeccuoHaIbLHON JESATEIBHOCTH
XUMHUYECKUX TEPMHUHOB u CHUMBOJIMKH.
HazBanue W3YYEHHBIX BELIECTB 1o
TPUBHUAIBHOU 50305 MEXIYHAPOTHON

HOMEHKJIATYpE U OTPAXKEHUE COCTaBa ITUX
COCNUHEHNM ¢  IIOMOMIBI0  XHUMHYECKHX
dopmyn. OTpakeHHEe XUMHUYECKUX MPOIECCOB
C MTOMONIBI0 YPABHEHU XUMUYECKUX PEAKIIUN

XuMHYeCKHe peaKkuuu

OObsicHeHUE CYILIHOCTHU XUMUYECKHUX
mporeccoB.  Kiaccudpukammss  XUMHYECKUX
peakuuil Mo pa3IMYHbIM MPU3HAKAM: YHCIY U
COCTaBY MPOJIYKTOB M PEAreHTOB, TEIJIOBOMY

19




abdexTy, HampaBneHuio, ¢asze, HATAYHUIO
KaTaan3aTopa, W3MEHEHUIO cTeneHen
OKHUCJICHUS 3JIEMEHTOB, o0pa3yromux
BEIIECTBA. YCTAaHOBKA MPHU3HAKOB OOIIEro H
pa3jIMYHOTO B THUIOJOTHUU  PEAKIUl s
HEOPraHWYeCKOW UM OpPraHUYEeCKOM XHMMHH.
Knaccudukanus BemecTB M IMPOLECCOB C
TOYKHA 3PEHHUS] OKHCICHUS-BOCCTAHOBJICHHUS.
CocrapieHre ypaBHEHUN peaKkuii C TOMOIIIbIO
METOJIa AJIEKTPOHHOTrOo OanaHca. OOBsICHEHHE
3aBHCHUMOCTH CKOPOCTH XHMHYECKOW pEaKINH
U TOJOKEHUSI XHUMHYECKOTO paBHOBECHUS OT
pa3aNyHbIX (PaKTOPOB

XuMnuyeckass HH(popMauus

IIpoBeneHne  caMOCTOSATENBHOIO  IIOMCKA
XUMHUYECKON MH(OPMALIUU C HCIOIb30BaHUEM
Pa3IMYHbIX UCTOYHUKOB (Hay4YHO-TIONYJISIPHBIX
U3JIaHUl, KOMIBIOTEpHBIX 0a3  JaHHBIX,
pecypcoB WNurtepnera). Hcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJOTHH Uit 00paboTKU U
nepeaayn XUMHYECKOW HMH(POpManuu u ee
MIPEJICTaBJICHUS B Pa3IMYHbIX (hopMax

Pacuernl mo xumnueckum gopmyiaam u
YPAaBHEHUSAM

Ycranoska 3aBUCUMOCTU MEKY
KaueCTBEHHOW W KOJIMYECTBEHHOW CTOPOHAMH
XUMHUYECKUX OOBEKTOB U MpoIeccoB. Pemenne
pacueTHBIX 3aJad MO XUMUYECKUM (popmyram
1 YpPaBHEHUAM

IIpodpuiabHoe u mpodecCHOHAIBHO
3HAYMMOE COJIepPKaHue

OObsicHeHue XUMUYECKUX SIBJICHUH,
NPOUCXOIIMNX B TpUpoAe, ObITYy © Ha
npousBojcTBe. OmnpeneneHue BO3MOXKHOCTEH
NPOTEKAHUS XWUMHYECKUX TIPEeBpAlICHUN B
pasnuyHbIX ycnoBuAx. CoOutoJieHHe MpaBUII
DKOJIOTUYECKH TPAMOTHOTO IIOBENEHHUS B
okpyxkarwmei cpeae. OlleHKa  BIUSHUA
XUMHYECKOTO  3arpsi3HEHHS  OKPYXKaromei
Cpelbl Ha OpraHu3M 4eJOBeKa M JApyTrue
kuBble opranm3mbl. CoOONOJeHHE TPaBUI
O0e3omacHOro oOpalieHus C TOPIOYUMH U
TOKCHYHBIMH ~ BEIIECTBAMH, J1a0OpaTOPHBIM
oOopynoBanuem. IloaroroBka  pacTBOpPOB
3aJJaHHOM KOHILIEHTpalluM B OBITY MU Ha
MIPOM3BOJICTBE. Kputnueckas OLIEHKa
JIOCTOBEPHOCTH ~XUMHUECKOW HWH(POpMAIINH,
MOCTYMAIOUIeH U3 Pa3HbIX HCTOYHUKOB
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YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEFHOU JUCIATLITAHBI «XUMMUST»

OcBoenne nporpaMMbl y4eOHOW IUCIHMIUIMHBI «XUMUS» TpeanojiaraeT HaJIW4yhe B
npodeccuoHanbHOM 00pa3oBaTeNbHON OpraHu3aluy, pealn3yronieil 00pa3oBaTeIbHYIO MPO-
rpamMmy cpeasHero obmero obOpaszoBanus B npenenax ocBoenus OIIOII CIIO na 6aze
OCHOBHOro o001mero oOpazoBaHus, KaOMHETa XUMHH C JabopaTopuei M JaOOpPaHTCKON
KOMHATOM, B KOTOPOM MMEETCSI BO3MO>KHOCTb 00€CIeuyuTh CBOOOAHBIN nocTyn B MIHTEpHET
BO BpeMs yueOHOT0 3aHATHS U B IEPUOJ] BHEYUEOHOI 1eATEIbHOCTH 00yJatoIXCsl.

[Tomemenne  kabWHETa  JIOJDKHO  YIOBIETBOPATH  TpeboBanusM  CaHuTapHO-
anueMUoNIornYeckux npasuil 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO
TUIOBBIM 00OpYyIOBaHWEM, YKa3aHHBIM B HACTOSMIMX TpeOOBAHUAX, B TOM 4YHCIE
CHEeMaM3UPOBAaHHON Yy4eOHOIl MeOenpio U cpelcTBaMu OOy4YeHHs, JOCTATOYHBIMU ISt
BBITOJIHEHUS TPEOOBAHUH K YPOBHIO MTOATOTOBKU O0YYArOIIUXCS.

B kaOunere MOMKHO OBITH MYJIbTUMEIUNHHOE O00OPYAOBAaHUE, MOCPEICTBOM KOTOPOIO
YYaCTHUKH 00pa30BaTEIbHOTO MPOLECCa MOTYT MPOCMATPUBATh BU3YAJIbHYIO WH(OPMAIIHIO
[0 XUMUH, CO3/]aBaTh MPE3CHTAIlUH, BHUI€OMATEpUAIbI U T. 11

B cocraB yueOHO-METOIMYECKOIO M MaTepUaIbHO-TEXHUUECKOTO OCHAILlEHUs KaOMHETa
XUMHH BXOJST:

Pabouas nporpamma;

KanengapHo-remaTnyecKkui 1Jia-;

CO0opHUK 3a1aHMIA J711 CAMOCTOSITEITLHOM pabO0ThI CTYACHTOB I10 Y4eOHOM IMCLIMIUIMHE;
[IporpaMma TeKyIero KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalluy 1O AUCLHUILINHE,
Metoauyeckie peKOMEHIAMM K BBIMOJHEHUIO BHEAYJUTOPHOM CaMOCTOSATEIbHON
paboTsl 0OyUaroIuXxCs;

MeTtoanueckue yKka3zaHHsl K BHITIOJTHEHUIO TIPAKTUYECKUX 3aHATHH;,

Meronuyeckue  peKOMEHJalMM  JUIsl  MpenojaBaTeslied IO  BBINOJIHEHHUIO
WH/IMBUYAJIbHBIX TIPOCKTOB CTYICHTAMU;

Metoanyeckre peKOMEHJAlMK JUIsl CTY/IEHTOB IO BBIINOJIHEHUIO MHIUBHyaIbHbBIX
MIPOEKTOB IO AUCIUTIINHE;

MHoro¢pyHKIHOHATBHBIA KOMIUIEKC MPENOo/IaBaTeNs;

HarypanbHble  0OBEKTHI, MOAEAH, HpUOOpPsl U HAOOpPBl AN MOCTAaHOBKHU

JIEMOHCTPAIIMOHHOT'O M YYEHHUYECKOTO IKCIIEPUMEHTA;

[leyaTHble U SKpaHHO-3BYKOBBIE CPEACTBA O0YUECHMUS;

CpencTBa HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

PeakTuBbi;

[lepeunu OCHOBHOM U JJOTIOJIHUTEIBHON YUEOHOM JIUTEPATYpBI;

BcnomoratensHoe 000py10BaHNE U HHCTPYKIINU;

bubnuoreunsrit poH.

B 6ubnuoreunsiit GoHA BXOIAT yUeOHUKH U ydeOHO-MeToandeckue KoMIieKTsl (YMK),
PEKOMEH/IOBAaHHbIE WJIM JONYIICHHBIC JJISi HCIONB30BaHHA B  TMPO(ecCHOHATBHBIX
00pa30BaTEeNbHBIX OpPraHU3aUAX, PEATU3YIONMX 00pa30BaTEIbHYIO MPOrpaMMy CpEIHEro
obmero oOpazoBanusi B mpenenax ocBoeHuss OITOIT CIIO na 6a3ze OCHOBHOTO OOIIETO
o0Opa3oBaHusl.

bubmuoreunsiii  GoHA MOXKET OBITH JIOMOJHEH XWMHYECKOW JHIMKIIONEIUEH,
CIpAaBOYHUKAMH, KHUTaMHU JUIsI YTEHUS 1O XUMHHM. B mpoliecce OCBOEHHs MpPOrpamMMbl
y4eOHON IUCHMIUIMHBI «XWUMHS» CTYICHTHI JOJDKHBI HMETh BO3MOJKHOCTH JOCTyMa K
AJIEKTPOHHBIM Y4eOHBIM MaTepHaiaM 10 XUMHUHU, UMEIOIIUMCS B CBOOOHOM JIOCTYIIE B CETH
WuTepHeT (37eKTPOHHBIM KHUTaM, IPaKTUKyMaM, TectaM, MmaTepuaiam EI'D u np.).

JIs1 BBITIOTHEHUSI MPAKTHYECKUX 3aJaHUM CTYyICHTaM HEOOXOJUMO HMMETh MPOCTOH H
LBETHBIE KAPaHIAILIH, INHEUKY, JIJACTUK U KAJIBKYIISITOP.
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PEKOMEHAYEMAS JIMTEPATYPA
sl cTyieHToB

labpuenssu O.C., OcrtpoymoB W.I'. Xumus mis mnpodeccwii M CHEHHATBLHOCTEH
TEXHUYECKOTO MPOGIISL: YISOHHK ISl CTYJ. YUPEXKISHHH cpea. mpod. oOpasoBanus. — M.,
2014.

labpuensu O.C., OctpoymoB WU.I'., OctpoymoBa E.E. u ap. Xumus s npodeccuii u
CIeNH- aJJbHOCTEH €CTECTBEHHO-HAYYHOTO MPO(UIIs: YUeOHUK IS CTY. YUPEIKACHUHN Cpell.
npo¢. obpazo- Banus. — M., 2014.

labpuenssu  O.C., OcrtpoymoB W.I'. Xumus mis mnpodeccwii M CHEHHATBLHOCTEH
COLMAIBHO- YKOHOMHYECKOTO U TYMaHUTAPHOTO MPOGMIIeH: YIeOHUK IS CTYI. YIPEKICHHH
cpen. mpod. 06- pazoBanus. — M., 2014.

Iabpuensa O.C., OcrpoymoB WN.I'., CnankoB C.A., JopodeeBa H.M. Ilpaktukym: yueo.
nocobue Uil CTy. yupexxaeHuil cpea. nmpod. odpazosanus. — M., 2014.

I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus: nocobue Juisi MOArOTOBKH K
EI'D: y4el. mocobue ajist CTy. YIpexaeHul cpell. mpod. oopazoBanus. — M., 2014,

labpuensa O.C., JIpicoBa I'.I'. Xumus. TecTsl, 3a1a4n U yrnpakHEHUs: y4uebd. mocobue
JUTSL CTYJI. yUpexXaeHui cpen. mpod. oopasosanus. — M., 2014.

Epoxun FO.M., Kosanesa 1.b. Xumus ans npodeccuit u cnenuanibHOCTeH TEXHHUECKOTO
U €CTECTBEHHO-HAYYHOTO Mpoduiiel: y4eOHHK Ui CTyHd. YYPEXKACHHHA cpel. mpod.
oOpazoBanus. — M., 2014.

Epoxun KO.M. Xumusi: 3anaun U ynpakHeHus: yued. mocobue JUisl CTyH. YUpexaeHui
cpen. mpod. obpazoBanuss. — M., 2014.

Epoxun IO.M. COopHUK TECTOBBIX 3aJlaHUil MO XHUMHUHU: y4yed. mocodue Uisl CTY..
yupexaeHuit cpen. npod. odpasosanus. — M., 2014.

Epoxun FO.M., KoBanesa 1.b. Xumus 11t npodeccuii v cnenuaabHOCTEH TEXHUYECKOTO
npoduisi. DNEKTPOHHBIN Yy4eOHO-METOIUYECKUN KoMIuiekc. — M., 2014.

CnanxoB C. A., OctpoymoB W.I'., Tabpuensu O.C., JlykpsrnoBa H.H. Xumus s
npodeccuit M CHEHUATBHOCTEM TEXHUYECKOro mpoduis. DIEKTPOHHOE MPHIOKEHHE
(ameKTpoHHOE Y4eOHOEe W3IaHMe) U CTY. YUPEKISHUU cpel. nmpod. odpa3zoBanus. — M.,
2014.

dus npenogasareJist

@denepanbhbiii 3akoH oT 29.11.2012 Ne 273-@3 «O06 ob6pazoBanuu B Poccuiickoit
Denepannum.

[Ipukaz MunucrepctBa oOpazoBanusi U Hayku P®D ot 17.05.2012 Ne 413 «O6

yTBepXKACHUH (heJepaTbHOr0 TOCYIapCTBEHHOTO O0pa30BaTENbHOIO CTAaHJApTa CPETHETO
(momHOTO) 00ITIETO 00pa30BAHUS Y.
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[Tpuka3 MunucrepcTBa obpa3zoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHeHnui B [Ipuka3 MunucTepcTBa o6pasoBanus u Hayku P® ot 17.05.2012 Ne 413 “O6
YTIBEPXKICHUH (peepaIbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEIHEro
(mosHOTO) 0011IETO 00pa30BAHUS Y.

[Tucemo /[lemapramMeHTa TOCYAAapCTBEHHOW IOJUTHKHA B cdepe MOATOTOBKU pabodnx
kagpoB u JIIO MunoOpunayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmauuu 1o
OpPraHM3ali TOJY4YEeHUS CpeaHero oO0mero oO0pa3oBaHHS B MpEAeiIax OCBOCHHS
00pa3oBaTeNbHBIX IPOrpaMM CpefHero ImpodeccuoHanbHOro oOpa3oBaHMs Ha 0Oase
OCHOBHOTO 00IIero o0pa3oBaHMs C y4eToM TpeOoBaHM (eaepaiabHBIX TOCYIapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHAAPTOB M IOJIy4aeMOW MPO(ECcCUU WM CHEHUAIBHOCTH CPEIHETO
npodeccHoHaIbHOTO 00Pa30BAHUMY.

labpuensa O.C., Jlpicoa ['.I. Xumus: kHUTA I TpenoaaBaTelis: y4yeO.-METO/I.
rmocobue. — M., 2012.

labpuenssa O.C. m ap. Xumus s TOpodeccHii M CHEIUAIBHOCTEH TEXHHUYECKOTO
npod s (3JIEKTPOHHOE MPUIIOKEHHUE).

HNuTepHeT-pecypcsl
www. pvg.mk.ru (omumnuana «Ilokopu BopoObeBbI ropbI»).

www.hemi.wallst.ru  (OOpa3oBaTenbHbIi  CaliT Ui  IIKOJBHUKOB  «XUMUS»).
www.alhimikov.net (O6pa3zoBarenbHBIN CAUT ISl ITKOJIEHUKOB).

www.chem.msu.su (2nexTpoHHas OubIMoTeKka Mo XuMum). www.enauki.ru (MHTepHeT-
u3aHue a7 yuutenei «EcTecTBeHHbIE HAyKH»).

www.1september.ru (Mmeroauueckas razera «IlepBoe ceHTAOPA).
Www.hvsh.ru (kypHam «XuMus B IIKOJIEY).
Www.hij.ru (kypHan « XuMus ¥ 5KU3HBY).

www.chemistry-chemists.com (37eKTpOHHBIH )KYpHAT «XHUMUKA H XHUMHS).
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