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IHosicHuTeALHAA 3aNIHCKA

[IporpaMma yueOHON TUCIIMILTMHBI « XMMHUS» TIPeIHA3HAUYCHA [T U3yYCHUS XUMHH U OUOJIOTUN
B TIpodecCHOHATBHBIX o0Opa3oBaTenbHBIX opranm3arusax CIIO, peamm3yronmumx 00pa3oBaTeIbHYIO
NpOrpaMMy CpeIHEero oO0Iero oOpa3oBaHUs B MPEJEiax OCBOCHHS OCHOBHOW MpPOQecCHOHATLHON
obpasoBarensHOl iporpammbl CI1O (OITOIT CITO) Ha 6a3e OCHOBHOTO 00IIEro o0pa3oBaHusl.

[Iporpamma paspaborana Ha ocHoBe TpeOoBaHmii PI'OC cpemgnero obmero oOpa3zoBaHus,
NPEIBSBISIEMbIX K CTPYKTYPE, COJCPXKAHHUIO U Pe3yJibTaTaM OCBOCHHUS YYCOHOH JUCIUTUTAHBI
«XuMHsI», B COOTBETCTBUU C PeKOMeHIAIMsIMU M0 OpraHU3alMy IOJyYeHHs CPEIHEro OOIIero
oOpa3oBaHus B TIpejeiiaXx OCBOCHHUS 00pa30BaTEIbHBIX MPOTrPaMM CPEIHEr0 MPOodheCcCHOHATHLHOTO
oOpazoBaHmsi Ha 0aze OCHOBHOTO OOIIETr0 OOpa3oBaHHS C YyJIEeTOM TpeOOBaHMHA QemepaabHBIX
TOCYJApCTBCHHBIX ~ 00pa30BaTeIbHBIX CTAHAAPTOB W  IOJy4aeMOH MpoQeccHd  CcpeHero
npogecCHOHAILHOTO 00pa30BaHUsL.

ConeprkaHre IporpaMMbl « XUMUS» HAIPABICHO HA JJOCTHIKCHHUE CIICAYIONIUX IEIICH:

¢ (dopMupoBaHHE Y 00YYAIOMINXCS YMEHUSI OIIEHUBATH 3HAYUMOCTh XUMUYECKOTO 3HAHUS JIsT
KaXK0TO YeJI0BEKa;

e (QopMmHupoBaHHE Yy OOY4YAIONIUXCS IIEJIOCTHOTO TPEACTABICHHUS O MHPE W POJIM XUMHUU B
CO3JIaHMH COBPEMEHHOH E€CTECTBCHHO-HAYYHOW KapTUHBI MHUPA; YMEHUS OOBSICHATH OOBEKTHI
U MPOLECCHl OKPYXAIOLIEH ACUCTBUTENBHOCTU: NPUPOAHOM, COLMAIBHOM, KYJIBTYPHOH,
TEXHUYECKOMN Cp€abl, — UCHOJB3YsA JIA 3TOTO XUMHUYCCKNEC 3HAHUSA,

e pa3BUTHE y OOyYarOMIMXCS YMEHWH paszinuyath (akThl M OICHKH, CPABHHBATH OIICHOYHbBIC
BBIBOJIBI, BHJCTh WX CBS3b C KPUTEPUSMHU OIICHOK M CBSI3b KPUTEPHUEB C OMPEICICHHOMN
CHCTEMOH IIEHHOCTEH, POPMYITHUPOBATH 1 00OCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

e mnpuoOpeTcHHUe OOYYarOIIMMHUCS OIbITa Pa3HOOOPA3HOM JEATCIBHOCTH, TO3HAHUA U
CaMOTO3HAHMUSI, KIFOYEBBIX HABBIKOB, HMEIOIIUX YHUBEPCALHOE 3HAUCHHE JJISI PA3IUYHBIX
BUJIOB JICSATEILHOCTH (HABBIKOB PEIICHUs MPOOJIeM, MPUHATHS PEIICHUH, MMOKCKa, aHaIu3a U
o0paboTku  wWH(pOpPMANWK, KOMMYHHUKATHBHBIX  HAaBBIKOB,  HAaBBIKOB  W3MEPCHHI,
COTPYIHHYECTBA, OE30IIaCHOTO OOpAIICHHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HH);

B mporpamMmy BKIIOYWEHO COJCp)KaHHe, HAMpaBlICHHOEe Ha (OPMHUPOBAHUE Yy CTYACHTOB
KOMITETCHIINH, HeoOXOAMMBIX I KadecTBeHHOTro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOTO
oOmrero oOpa3oBaHM C IMOIYYCHHEM CpPEIHEro oOIero oOpa3oBaHMS; IPOrPaMMBI ITOATOTOBKH
KBAJTM(DHUIIUPOBAHHBIX PabOUYUX, CIYXKAIUX, MPOrPaMMbl TOATOTOBKH CIICIHATIHCTOB CPEIHETO
3eHa (ITIIKPC, ITIICC3).

OBIIASI XAPAKTEPUCTHKA YYEBHOM JIUCHUATLIMHBI « XUMMUSI»

Xumusi — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHUH, CBOMCTBAX W MPEBpAINCHUSIX,
3HAYCHUU XUMHYECKHX BEIIECTB, MATEPUAIOB U TIPOIECCOB B TMPAKTHUECKOW JAEATEILHOCTH
YeNoBeKa.

Conepxanue 0011e00pa30BaTENbHON YUSOHOW TUCIUTUINHBI «XUMHUS» HAITPABICHO HA YCBOCHUE
00yYarOIUMHKCS OCHOBHBIX MOHSITHHN, 3aKOHOB U TEOPHU XUMHH; OBJIAJCHUE YMEHUSIMHU HAOIIOaTh
XUMHUYCCKHUE SBJICHUA, IPOBOAWUTH XUMHUYECKHH OKCIICPUMCHT, IMPOU3SBOAUTL paCyYE€Thl HA OCHOBC
XUMHAYECKHUX (DOPMYIT BEIIECTB M YPABHEHUN XUMUYECKUX PEaKIIUH.

B mporiecce u3ydeHUs] XUMHU Y OOYYarOIUXCS Pa3BUBAIOTCS IMO3HABATENBHBIC WHTEPECHI U
HUHTEIJICKTYaJIbHBIC CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSATEIIBHOM MPUOOPETEHUS 3HAHUM 110
XUMHHU B COOTBETCTBHH C BO3HHKAIOIIMMU KU3HCHHBIMU HpO6HeMaMI/I, BOCITUTBIBACTCA GGPC)KHOG
OTHOIICHUS K MPHUPOJIC, TOHUMAHUE 370POBOrO 00pa3a KHU3HU, HEOOXOJUMOCTH TPEAYIPEKICHUS
SBJICHUH, HAHOCANIMX BpPEA 3J0POBBI0 M OKpyXkaromiel cperae. OHU  OCBaMBAaIOT MPHEMBI
rpaMOTHOTO, 0€30IMacCHOr0 MCIIOJIb30BAaHUA XUMHUYECKUX BCHICCTB U MAaTCpUAIIOB, IIPUMCHACMBIX B
OBITY, CEIIbCKOM XO3SHUCTBE U HA MPOU3BO/ICTBE.

[Ipu cTpykTypupoBaHUHM coOAepKaHUs OO0IIe00pa3oBaTeNbHON Y4YeOHON TUCIMILIMHBI IS
po(h)eCCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3allii, peaTn3yIoMX 00pa30BaTEeIbHYIO MPOTrPaMMy
cpenHero oomero oopazosanus B npeaenax ocsoenuss OIIOIT CITO Ha 6a3e 0CHOBHOIO 00IIET0
00pa3oBaHMs, YIUTHIBAJIACh OOBEKTHUBHAS PEATBHOCTh — HEOOJBIION 00bEM YacOB, OTIIYIIEHHBIX
Ha MU3Y4YCHUC XMMHUHU U CTPEMIICHUC MaKCUMaAJIbHO COOTBETCTBOBATH HACAM PA3BHUBAIOIICTO
obydenus. IloaToMy TeopeTHYECKHE BOMPOCHI MAaKCHMAalbHO CMEIIEHBI K HaYally W3YYICHHS

JUCHUIIIIMHBI, C TCM, IlTO6BI HOCHCZ[YIOH_II/Iﬁ q)aKTI/I"IeCKI/II;'I MaTepual paCCMaTpuBaJICA Ha OCHOBC
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H3YYEHHBIX TEOPU.

Peanuzamus JeMyKTUBHOTO TOJXOAa K M3YYCHHIO XHMHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKHX OTePaliii MBIIIUICHUS, KaK aHAIHU3 U CHHTE3, 0000IICHHE U KOHKPETHU3allusl, CPABHCHUE
Y aHAJIOTHUS, CHCTEMATH3aINA 1 KiIacCu()UKaus U JIp.

Crieru¢mka 3y4eHns1 XMMHAH TIPH OBIIAACHUN TMTPOGECCHSIME B CTIEHUATBHOCTSIMHA TEXHIYECKOTO
npoduis oTpaxkeHa B Kakaod Teme pasaena «CoaepkaHue y4eOHOW AMCUUILIMHBD) B pyOpHUKe
«IpodunpHpie W TpOdECCHOHANBHO 3HAYUMBIE HIIEMEHTHl COAEPXKAHM). OTOT KOMIIOHEHT
peanu3yercsl TpU WHANBHAYATHLHOM CaMOCTOSTENBHONH paboTe oOydaromuxcs (HaIMCaHWH
pedeparoB, MOATOTOBKE COOOIICHUH, 3allUTe MPOEKTOB), B Mpolecce yuyeOHON AEATEIbHOCTH MO/
PYKOBOJCTBOM TpernojiaBareiis (BBIMTOJHECHHH XWUMHUYECKOTO 3KCIICPUMEHTa — JIaOOpPaTOPHBIX
OTIBITOB U PAaKTHYECKUX PadOT, PEIIeHNH IPaKTUKOOPUEHTHPOBAHHBIX PACUETHBIX 33J1a4 U T. 1I.).

B mpomecce wu3yueHHS XHMHHM TEOPETHUECKHE CBEACHUS OIMONHIIOTCS JAEMOHCTpAIHSIMHU,
7a00paTOPHBIMU ONBITAMA W TPAKTHYCCKUMH 3aHSATUSAMHU. 3HAYMTEIBHOE MECTO OTBOJUTCS
XUMHYECKOMY OJKcrepuMeHTy. OH OTKpPBIBa€T BO3MOXKHOCTH (DOPMHUPOBATH y OOyYarOMIMXCS
CrieabHBIE TIPeIMETHBIE YMEHUS: padoTaTh C BEIIECTBAMH, BBINIONHATH MPOCTHIE XUMHUYECKUE
OMBITBI, Y4YUTH 0O€30MaCHOMY M OKOJOTHMUYECKH TpaMOTHOMY OOpalleHWI0 C BeleCTBaMH,
MaTepralaMHy U IPOIeccaMy B OBITY M Ha TIPOU3BOJICTBE.

Conepxxanne  y4eOHOM  JUCHMIUIMHBI — IpexycMaTpuBaeT (OPMHUpPOBaHHE Y
oOy4aromuxcsi 0oOILeHAyYHBbIX 3HAHWM, YMEHUH M HaBBIKOB, YHHBEpPCAJbHBIX CIIOCOOOB
JEATEIIbHOCTA W KIIIOYEBBIX  KOMIIETCHIMM, BKJIIOYAKONIMX YMEHHE CpaBHHUBATH
Ounosnoruueckre 00BEKThI, aHAIM3UPOBATh, OIICHUBATh U 0000IIATH MOMyYEeHHbIE CBEICHUS,
YMETh HaXxOJIUTh ¥ MCIIOJIb30BaTh MH()OPMAIIHIO U3 PA3TMYHBIX HCTOYHUKOB.

Jlyis opraHM3zanuy BHEAYIAUTOPHOH CaMOCTOSTEILHOW pPa0OThl CTYJIEHTOB, MPEACTABICH
nepeueHb HHINBUIYAIBHBIX IIPOEKTOB.

B mpomecce m3ydeHuss XuMuH BaKHO (OPMHUPOBATh MHPOPMAIMOHHYIO KOMIIETEHTHOCTD
oOyyaromuxcs. [loaToMy pu opraHu3aly CaMOCTOSTEIBHON PabOThl HEOOXOJUMO aKIICHTUPOBATh
BHUMaHHe 00yJarommxcs Ha Moucke nHGOpMAIK B CpeACTBaX MaccMmenua, aTepHeTe, yueOHOH U
CIEIMAFHON JINTEPATYPE C COOTBETCTBYIOIMNM O(hOpMIICHHEM U TIPEACTaBICHUEM PE3yIbTAaTOB.

Uzyuenne o6meoOpazoBaTenbHON yueOHON AUCIUIIMHBI «XUMHUS» 3aBEepIIAeTCs MOBEACHUEM
UTOTOB B (hopMe FK3aMeHa B paMKaX MMPOMEKYTOYHOHN aTTeCTalluy CTYJCHTOB B TIPOLIECCE OCBOCHHS
OIIOLII CIIO ¢ momy4ueHreM CpeHero oomero 00pa3oBaHusI.

MECTO YYEBHOM JUCIHHUIIJIMHBI B YYEBHOM IIVIAHE
YyeOHas AucuuIUIiHa XWUMUS U3ydaeTcs B oOmeoOpazoBaTenbHOM 1ukie ydaeoHoro OITOIT

CIIO na 06a3e ocHOBHOro 00mIero oOpa3oBaHUs C MOJYYEHHEM CPEAHEro oOIero o0pa3oBaHMs
(ITTIKPC, TIICC3).

PE3YJbTATHI OCBOEHUS YYEBHOM JUCIIUILIVHBI
OcBoeHne conepxaHusi y4eOHOW JUCLMIUIMHBI «XUMHsS», 00eCleunBaeT JOCTHKEHHE
CTYACHTaMH CIIEAYIOIUX Pe3yIbTaTOB:
¢ JHMYHOCTHBIX:

- YYBCTBO T'OPJOCTH U YBA)KEHHUSI K UCTOPHU M JOCTIKCHUSAM OTEUECTBEHHONW XUMHUYECKON
HayK{; XUMHYECKH TPAMOTHOE MOBEAECHUE B NPO(ECCHOHATIBHOMN AEATEIBHOCTH U B OBITY
npy OOpalleHNH ¢ XUMHYECKUMH BEIIECTBAMH, MaTepUalIaMH U TIPOIIECCAMHU;

- TOTOBHOCTH K TPOJOJDKEHHIO 00pa30BaHMs M IMOBBINICHHS KBaTH(DUKAMH B M30paHHON
npodeCCHOHANIBHON JIEATETBHOCTH M OOBEKTHBHOE OCO3HAHHE POJNIM XUMHUYECKUX
KOMITIETEHIINI B 3TOM;

- YMCHHE WCIIONb30BaTh JIOCTHKCHUS COBPEMEHHON XMMHUYECKOH HayKWM W XHMHUYECKUX
TEXHOJIOTHH JJISl MTOBBIIEHUSI COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BHIOPAHHOM
npodecCHOHAIBHON e TebHOCTH;



- c(hOPMUPOBAHHOCTh YYBCTBA TOPAOCTH M YBOKECHUS K HCTOPUU U JIOCTHKCHUSIM
OTEYECTBCHHOM OMOJIOTHYECKON HAYKH; TIPEICTABJICHHS O 1IEJIOCTHOW €CTeCTBEHHO-HAYYHOU
KapTUHE MUPA;
- - IOHMMAaHNE B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK, UX BIUSIHUSA
HAa OKPYXAIOWIYIO CPEAY, IKOHOMUYECKYIO, TEXHOJIOTHYECKYIO0, COUUAIBHYIO U dTUYECKYIO
cdepbl AeITeTbHOCTH YeTIOBEKa;
- - CHOCOOHOCTh HCIIOJB30BAaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHE MHpa B 00pazoBaTeNbHOW U MPO(ecCHOHANBHON NeATeIbHOCTH; BO3MOKHOCTH
UH(POPMALIMOHHOM CpeIbl ISl 00eceYeHus MPOTyKTUBHOTO caMO0Opa30BaHuUs;

* MeTamnpeAMeTHbIX:

- UCTIONB30BAaHME pA3MUYHBIX BHJOB II03HABATEIBbHON JESTENFHOCTH W OCHOBHBIX
MHTEIUIEKTYAJIBHBIX ONepanui (ITOCTaHOBKH 3aa4d, GOpPMYIHPOBAHUS THUIIOTE3, aHAIN3a
M CHHTE3a, CpaBHEHHUS, OOOOIICHUS, CHCTEMAaTU3allM{, BBIABICHUS MPUYMHHO-
CIIC/ICTBEHHBIX CBS3€H, IMOWCKA aHANOrOB, ()OPMYJIHPOBAHMS BBIBOJIOB) [UIS PELICHUS
IIOCTAaBICHHOM 3aja4yd, NPUMEHEHHE OCHOBHBIX METOMOB IIO3HAHHSA (HAOIIONCHMS,
HAYYHOTO JKCIIEPUMEHTA) IJIsl M3YUEHHS Pa3IHYHBIX CTOPOH XUMHYECKHX OOBEKTOB U
MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTh CTAIKUBATHCS B MPOPECCHOHAIBHON
chepe;

- HCIIOJIb30BAHUC PA3JIUYHBIX HWCTOYHHUKOB [JId IOJYUYCHHA XUMHUYECKOMN I/IH(bOpMaHI/II/I,
YMCHHUE OLCHUTHL €€ AOCTOBCPHOCTH [Jid JOCTWIKCHHUA XOPOHIUX PE3YyJIbTaTOB B
npodeccuoHanbHOM chepe;

- OCO3HaHWE COIMATBHON 3HAYMMOCTH CBOEH Mpodeccruu/crielaibHOCTH, 001aaHnne
MOTHBAIIMEH K OCYIIECTBICHHUIO MPO(ecCHOHANBHOM 1eATeIbHOCTH;
* NpeIMeTHBIX:

- c(hOpMHUPOBAHHOCTH TMPEJACTABICHUI O MECTe XUMHH B COBPEMEHHOUW HAay4YHOH KapTHUHE
MHUpa; TOHUMaHWE POJIM XUMHU B (OPMHUPOBAHMH KpYyro3opa W (YHKIHOHAIBHOU
TPaMOTHOCTH YEJIOBEKA JUIS PEIICHHUS MPAKTHYECKUX 3a/1a4;

- BJIaJC€HHUC OCHOBOIIOJararomiuMm XUMHYCCKUMU TIIOHATUAMHU, TCOPUAMH, 3aKOHaAMU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IOJIb30BAHUE XUMHUYECKOW  TEPMHHOJIOTHEH U
CHUMBOJINKOM;

- BJAJCHHWE OCHOBHBIMH METOAAMH HAy4YHOTO IIO3HAHMS, HCHONB3YEMBIMH B XUMHH!
HaOJrOeHNEM, OIMCAaHWEM, W3MEPEHHEM, DJKCIIEPUMEHTOM; YyMeHue o0padarbiBath,
OOBSCHATH pE3yNbTaThl TPOBEICHHBIX OIBITOB M JeNaTh BBIBOABI, TOTOBHOCTh H
CIIOCOOHOCTH TPUMEHSTH METO/IbI IO3HAHUS ITPU PEIICHUH NPAKTUYECKHX 3a/1a4;

- C(I)OpMI/IpOBaHHOCTL YMC€HHA AaBaThb KOJMYCCTBEHHBIC OLICHKU U IIPOU3BOAWUTL PACUYCTHI 110
XUMAYECKUM QOpMYJiaM U YpaBHEHHSM;

- BJIaJICHUE NPAaBHJIAMHU TEXHUKH 0€30MaCHOCTH MPH UCIIOIB30BAaHHN XUMUYECKHIX BEIIECTB;

- c(hOpMHUPOBAHHOCTh COOCTBEHHOU MO3MUIIMH 10 OTHOIICHUIO K XUMUYECKOH HH(OpMAIIHUH,
MIOJIy4a€MOH U3 Pa3HbIX HCTOYHHUKOB.

Conep:xanue yueOHou nucunminaabl OOY/1.07 Xumus

Beenenue
Hay4Hble MeTO/bI MO3HAHMUS BENIECTB U XMMUYECKUX SIBJICHHUIA. POJIb SKCIIEpUMEHTa U TEOPUH B
XUMUU. MoJienpoBaHue XHUMHUYECKUX TPOIECCOB. 3HAYEHHWE XMMHUHU MpPU OCBOSHHH MpodeccHii
CITIO TexHu4eckoro npoduis NpoheCCHOHAITLHOTO 00pa30BaHUsL.

1. Opraunuyeckas xumus
OCHOBHBIE MTOHATHSI OPraHUYECKON XUMHUH U TEOPHSI CTPOCHHUSI
OPTaHHYECKUX COCTNHEHUI
[IpenMer opranndeckoit XxuMuu. IIpupoaHbIe, HCKYCCTBEHHBIC W CHHTETUYECKHE OPraHUYECKUE
BeniecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHMYECKUMHU.
BanentHOCTh. XHMMHYECKOE CTPOSHHE KaK TMOPSJOK COCAMHEHHUS aTOMOB B MOJEKYJbI II0
BaJICHTHOCTH.
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Teopwust cTpoeHus opraamdeckux coequHeHnuit A. M. BytinepoBa. OCHOBHBIE ITOJOXKEHHUS TCOPHH
XUMHYECKOro cTpoeHusi. Mzomepus U nzomepbl. XuMuueckue (HOpMYIbl U MOACTH MOJIEKYT B
OpPTraHUYECKON XUMHUH.

Knaccudukamms opranmdeckux BemecTB. Kitaccugukarus BEmecTB Mo CTPOSHHUIO YTIIEPOIHOTO
CKeJleTa W Hajdu4duio (PyHKIIMOHANBHBIX Tpymnm. ['omomornm m romonorusa. Hawama HOMEHKIATypbI
IUPAC.

Kiraccudukaruys peaknnii B OpraHMYecKOd XUMHUH. Peaknmu mprcoenuHEHHUs (THAPUPOBAHMUS,
TaJIOTeHUPOBAHUS, TUAPOTATOTeHUPOBAHNS, THApATAIi). Peaknny oTmernieHus (IeruIpupoOBaHus,
JeTUAPOTaJOreHUPOBaHus, Aeruaparanun). Peakinun 3amemenus. Peakiuy n3oMepu3anum.

JeMoHcTpanuu

Mopenu MOJIEKyJl TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COCIUHEHUN.

KavecTtBeHHoe oOHapykeHHe yriepoaa, BOJOPOAAa W XJOpa B MOJEKYlIaX OPraHMYeCKHX
COECIHEHU.

IpakTuyeckasi padora Ne 1. CocraBiieHue popmyJi, H30MepOB ¥ rOM0JI0roB (2 vaca)

U3srorosnenne Moaeneit MoJIeKysl OPraHU4eCKUX BEILECTB.

Ilpogpunvusie u npogheccuonanvho 3nauumsle ra1emenmeul cooeprycanus. Ilonstue o cyoeTpare
u peareHTe. Peaknunm OKHUCIIEHHWS W BOCCTAHOBIIEHHS OpraHMYecKux BemecTB. CpaBHEHHE
KJIaccU(pUKAMM COCIMHEHHH W KiacCU(DUKAIMKM PEeakUuid B HEOPTaHUYECKOW W OpraHUYecKon
XUMUH.

1.2. VII1eBOI0POIBI M MX TPUPOTHEIE HCTOUHHKH

AnkaHbl. AJIKaHbl: TOMOJIOTHYECKUI P, U30MEPUS M HOMEHKJATypa ajKaHOB. XHMHYECKHUE
CBOIfcTBa ankaHOB (MeTaHa, 3TaHAa): TOPEHHE, 3aMelleHHe, pa3JoXKeHHe, IerHIpUpOBAHHUE.
[IpuMeHeHue anKaHOB Ha OCHOBE CBOMCTB.

AJKeHBI. DTHIIEH, ero Moily4deHne (JeruApupPOBaHUEM 3TaHa, ACTIONINMEPHU3aeH TTOMUATHIICHA).
I'omonorudyeckuil psif, U30MEpPHs, HOMEHKJIATYPA AQJIKEHOB. XHUMHUYECKUE CBOMCTBA 3TUJICHA!
TOpeHHEe, KAa4eCTBCHHBIC peakiuu (oOeclBeYMBaHHE OPOMHON BOJABI M PAaCcTBOpa IEpMaHraHaTa
KaJus), THpaTamus, monumepusanus. [ [puMeneHne sTrieHa Ha OCHOBE CBOWCTB.

[uensl u kaydyku. IloHsTHe O AueHax Kak YIVIEBOJOPOJAaxX C ABYMs JBOMHBIMHU CBS3SIMU.
ConpsbkeHHBIE JHCHBI. XUMHYCCKHE CBOWCTBa OyTraaueHa-1,3 ¥ u3ompeHa: oOecIBeUHMBaHUC
OpOMHOM BOJIBI M IOJTMMEPHU3aIis B Kayuyku. HaTypanbHbIi 1 CHHTETHYECKHE KaydyKu. Pe3nna.

AnkuHBL. AneTnieH. XUMHYECKHE CBOMCTBA aleTHIICHA: TOpEeHHEe, 00CCIBCUMBAHHE OPOMHOM
BOJIbI, PUCOEAMHEHUH XJIOPOBOAOPOa U TuIpaTanus. [[pumeHeHne aneTuieHa Ha OCHOBE CBOMCTB.
MexkiiaccoBasi U30MEpHs C ANKAIUCHAMH.

Apenbl. benzon. Xummueckue CcBOHCTBa O€H307a: TOpEHHE, pEakIuu 3aMenieHus (Ta-
JIOTeHUpOBaHue, HUTpoBanue). [IpuMeHeHne OeH301a HA OCHOBE CBOMCTB.

IIpupoaHble MCTOYHUKK YIIIEBOAOPONOB. IIpupomHbIi ra3: cocraB, NPUMEHEHUE B KadyeCTBE
TOIUIMBA.

Hedtb. CocraB u nepepabotka HedTh. [leperonka nedru. HedrenpomyKTsl.

l'openne meTana, 3THIIEHA, alleTUIICHA.

OTHolleHHe MeTaHa, JTWJICHA, aleTHiieHa W OEH30Ja K pacTBOpaM IepMaHTaHaTa Kaiaus |
OpomHO¥i BoJE.

[Tomydyenue sThEHA peakmuel MeruapaTalliy 3TaHONA, alleTHICHAa — THUAPOJIM30M KapOuaa
KaJIBIIHSL.

PasnmoxxeHne Kaydyka TIpM HarpeBaHWM, HCIBITAHWE TIPOJYKTOB pa3jOKEeHHWs Ha He-
MPEACTLHOCTD.

Komneknus o6pasios Hedru u HedTenpoaykToB. Komeknus «KaMeHHBIH yroib U IPOIYKIUS
KOKCOXHMHYECKOTO TIPOU3BOJICTBAY.

JlaGoparopnas padora Ne 1

O3HaKOMJIEHHUE C KOJUIEKITUEH 00pa3iioB HETH U MPOJYKTOB €€ MepepadoTKH.

O3HakOMIICHHE C KOJUIEKIIMEH KayuyyKOB U 00pa3IiaMu U3JCIINi U3 PE3HUHBI.

Ipogunvuvie u npogheccuonanvro 3nauumvie nemenmuvt cooepycanusn. Ilpasmio B. B.
MapkosHukoBa. Kiaccudukanus u Ha3HadeHHe KaydykoB. Kimaccudukanus 1 Ha3HaYeHUE PE3HH.
Bynkanuzanus kaydyka.

[Tomyuenue aneTnieHa MUPOIM30M METaHa U KapOUIHBIM criocoOoM. Peaknus mommmepusanuu
BUHWIXJIOpH/A. [[OMMBUHMIXIOPHL U €To puMeHeHue. TpuMepu3aliys aleTuieHa B OEH30JI.
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1.3.

[pakTuueckas padora Ne 2.CocrapiieHue GopMyIT alKaHOB, aIKEHOB, aJIkaJIueHOB. (2 yaca)

[Iponieccel mpoOMBIIUIEHHOH TepepaOOTKH HeQTH: KpPeKHHT, pudopMHUHT. OKTaHOBOE YHUCIIO
OCH3MHOB M IETAHOBOE YMCIIO JU3EIBFHOTO TOTUTUBA.

Kokcoxnmudeckoe mpou3BOACTBO U €r0 MPOIYKITHSI.

Kucnoponconepskarime opraHndecKie coeTnHEHIs

Cruptsl. [lomydenue staHoia Opo>keHHEM TIIOKO3BI M TUApaTauuei 3TuieHa. [ mapoxcunpHas
rpynmna kKak (yHKiuoHadbHas. lloHATHE O TMpenenpbHBIX OMHOATOMHBIX CHHpPTaxX. XUMHUYECKHE
CBOICTBa ATaHONA: B3aMMOJEWCTBHE C HATpWeM, 0Opa3oBaHHE IPOCTHIX W CIOXKHBIX 3(HUPOB,
OKHUCJIEHUE B anbjaerui. IlpumeHeHne aTaHona Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCIEACTBUS
JUTSL OpTaHU3Ma YeJIOBeKa U MPeayIpexIeHuUE.

I'mumeprH  Kak mpencTaBUTENs MHOTOATOMHBIX CHUPTOB. KadecTBeHHass peakimusi Ha
MHOTOAaTOMHBIE CIIUPTHL. [IpuMeHenue ruiepurHa.

denon. Ouznueckre 1 XUMUUECKUE CBOUCTBa (eHona. B3anMHoe BIMSIHEE aTOMOB B MOJIEKYJIe
(deHOMa: B3aMMOJICHCTBHE ¢ THAPOKCHUAOM HATpHUsS M a30THOH KuclioTol. IlpuMmenenne dheHoa Ha
OCHOBE CBOWCTB.

Anpnerunbl. lloHsatne 00 ampierugax. AnpaerujgHas Trpynmna Kak — (yHKIIMOHAJIBHAS.
dopManbIeru] U €ro CBOWCTBA: OKHCIEHHE B COOTBETCTBYIONIYIO KHCJIOTY, BOCCTaHOBIICHHE B
COOTBeTCTBYIOIMI crupT. llodydeHne ampaerngoB OKWCIEHHWEM COOTBETCTBYIOIIUX CIIHPTOB.
[Mpumenenue Gopmanpaeruia Ha OCHOBE €T0 CBOWCTB.

KapOonoBbie kuciaoTel. [loHSTHE 0 KapOOHOBBIX KHCIIOTax. KapOOKCHIIbHAs TpyIma Kak
¢yHKIMOHANBbHASA. ['OMONOTHYECKHH psii TPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[NomyueHne KapOOHOBBIX KHUCJIOT OKHCICHHEM allbJCTHU0B. XHUMHUYECKHE CBOWCTBA YKCYCHOMH
KHCJIOTHI: OOII[MEe CBOMCTBA C MUHEPAIBHBIMU KUCIIOTAMH U peakuus arepudu- kauuu. [I[pumeneHne
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BhICIINE >KUpPHBIE KUCIOTHI HA IPUMEPE MAIbMUTUHOBOM U
CTEapUHOBOM.

Cnoxubie 3¢upbl ¥ xxupbl. [lonyyeHue cioxHbIX 3pupoB peakiued Tepudukanuu. CIoKHbIC
3¢upHI B IPUPO/IE, NX 3HAUYeHNE. [[puMeHeHne CII0KHBIX 3()POB HA OCHOBE CBOWCTB.

Kupsr kak cnoxnable 3dupsl. Kinaccudukarwst xupoB. XUMIUECKHe CBOHCTBA )KUPOB: THAPOIU3
Y TUIPUPOBAHKE KUJKUX )KUPOB. [IprMeHeHne KUPOB HA OCHOBE CBOMCTB. MbLia.

VYrneBoapl. YTieBoabl, UX Kiaccu(UKaIMs: MOHOCaXapHubl (TII0OK03a, GPYKTO3a), TUCaxapHUbl
(caxapo3a) u moiucaxapuapl (KpaxMail H MelI0I03a).

['mroko03a — BEIIECTBO C TBOMCTBEHHOW ()YHKIMEH — aJibJACTHIOCIUPT. X UMHUUSCKUE CBOWCTBA
TJIIOKO3BI: OKHCJICHHE B TJIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJICHHE B COPOUT, CTUPTOBOE OpOKEHHE.
[IpumeHeHune TIFOKO3BI HA OCHOBE CBOCTB.

3HaueHue YTJIEBOJOB B JKWBOM MPHPOJIEe W JKU3HU dUeioBeka. lIoHATHE O peakiusx Ioiu-
KOHJICHCAIIUH U THIPOJIK3a Ha MPUMEpe B3aMOIIPEBPAILIEHHUH: TITI0K03a -0- MTOJICaXapH/i.

JemoHcTpauuu

OxucieHne CupTa B allbACTH/IL.

KauecTBeHHbIe peakiiui Ha MHOTOATOMHBIE CTIHPTBHI.

PacTBoprMoOcCTh eHoma B BoJIe TPH 0OBIYHOM TeMIIepaType U HarpeBaHHH.

KauecTBennple peakiuu Ha (eHOI.

Peaknus cepeOpsiHOTO 3epKajia allbACTHAOB U TITFOKO3BIL.

OxucieHne anbJeruJIOB M TIIOKO3bl B KHCIOTY C¢ momombio ruapokcuna meaun (I1). Ka-
YeCTBEHHAs peakius Ha Kpaxmair. Komiekius 3(hupHbBIX Macel.

JlaGoparopnas pa6ora Ne 2 CBoiicTBa yraesoaos (0,5 4.)

PacTBOpeHue IITHIIEpHHA B BOZIE U B3auMo ieiicTBre ¢ TrapokcuaoM meau (I1).

CBOIiCcTBa YKCYCHOM KHCIIOTHI, O0IIIE CO CBOMCTBAMH MUHEPATHHBIX KHUCIIOT.

Jlaboparopras padora Ne 3 (0,5 4.). JlokazarenbCcTBO HEMIPENEIHHOTO XapaKTepa KUIKOTO KUPA.

B3aumoieiicTBIe TITFOKO3BI 1 caxapo3bl ¢ ruapokcugom meau (11).

KauecTBennas peakiys Ha Kpaxmal.

[Ipaktuueckas padora Ne 3. CocraBnenue Gpopmyi ciupTos, (eHosoB (1 yac)

[Ipaktnueckas padora Ne 4. CoctaBnenue GopMyI1 allbAETHIOB, KApOOHOBBIX KUCIOT (1 yac)



1.4.

[Tomyuenue penona n3 MPOAYKTOB KOKCOXUMHUECKOTO IPOU3BOJICTBA U U3 OEH307Ia.

[omukonpencamust  gopmanpaeruga ¢ ¢GeHoaoM B (HEHOTOPOPMATBIACTUAHYIO  CMOIMY.
Aueranpaerun. Ilonstue o KeTOHax Ha mpuMmepe aneroHa. [IpuMeHeHue aleToHa B TEXHUKE U
MTPOMBIIIUIEHHOCTH.

MHuoroo6pasue KapOOHOBBIX KHCIOT (IIaBEIeBOl KHUCIOTHI KaK ABYXOCHOBHOHM, aKpHUIIOBOM
KHCJIOTHI KaK HETIPeIeIbHOMN, OCH30MHOM KUCIOTHI KaK apOMaTUYECKOM ).

[Inerkoobpa3zyromue Macia. 3aMeHa KUPOB B TEXHHKE HEMHUIIEBHIM ChIpheM. CHHTETHUECKHE
MOTOIIIHAE CPECTBA.

MosnouHOKHCIIOe OpoKeHHe TFKO3bl. Kucimomonounbie mpoaykTel. CHIIOCOBaHUE KOPMOB.
Hurposanue nemntonossl. [Tupoxcuiaus.

A3oTcoaepikamiyue opranndeckue coequaerus. Ilommmepsl

Awmunbl. [lonatue 00 amuHax. AnudaTHUecKue aMHHBI, WX KiIacCH(UKAIMsI U HOMEHKIATYPA.
AHUIMH Kak opraHudeckoe ocHoBaHue. [lomyueHue aHwimMHa W3 HUTpoOeH3o0na. [IpumeHeHue
AaHWUJIMHA Ha OCHOBE CBOICTB.

AMUHOKHUCIIOTEI. AMHHOKHCIOTHI Kak am(oTepHble AUPYHKINOHAIBHBIE OpPraHHMYECKUE
COeIMHECHMS. XUMHUUECKHE CBOMCTBA aMHHOKHCIIOT: B3aUMOJICHCTBUE C IIETOYaMU, KHCIOTAMU U
Ipyr ¢ apyroMm (peakuus monuKoHAeHcanuw). llentuanas cBs3p u momunentuasl. lIpumenenne
aMUHOKHCIIOT Ha OCHOBE CBOWCTB.

Benxu. [lepuunas, BTopuyHas, TPETUYHASI CTPYKTYPHI OEIKOB. XUMHUECKHE CBOHCTBA OEIIKOB:
TOpPCHHE, JICHATYpallysl, THIPOJIK3, IBETHIC Peakinu. buonornveckue GyHKIMH OCIIKOB.

[Homumepsl. benmkn u monrcaxapuapl Kak OMOMOTUMEDHL.

[Tnactmaccer. IlomyueHune mNONMMMEPOB peakIHMed MOTUMEpPH3alMd U TOJUKOHICHCAIUH.
TepmoracTudHbIe U TEPMOPEAKTUBHEIE TIacTMacchl. [IpeacTaBuTenu miactmace.

Bonokna, nx xinaccudukanus. [lomyderne BomokoH. OTaeNbHBIE MPEICTABUTENN XUMHUYECKIX
BOJIOKOH.

JleMoHcTpanuu

B3anMozeiicTBue aMMuaka M aHWIMHA C COJISIHOM KHCIIOTOM.

Peakrmus annamHa ¢ GpOMHO# BOIIOM.

JlokazaTenbCTBO HANMMYHUS (PYHKIMOHAIBHBIX TPYII B paCTBOPaX aMHUHOKHUCIIOT.

PactBopenue u ocaxacHue OSIKOB.

LIBeTHBIC peakmuy OETKOB.

I'openue nTuybero nepa u MWEPCTIHON HUTH.

JlaGoparopubie onbIThl CBoOliCcTBa 0€JKOB.

Pacmeopenue denkoe ¢ 6ooe.

OO6HapyxeHue OelIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jenarypaiusi pacTBopa 0eika KypHHOTO sidlla CIIUPTOM, PACTBOPAMHU COJICH TSIKEJBIX METAJLIOB
Y TIpY HarpeBaHHH.

[IpakTuyeckas padora Ne 5. PemieHne SKCepUMEHTANIbHBIX 3a7ad HAa HMIESHTHU(PUKAITUIO
OpraHUYeCcKUX coeanHeHuil. Paco3HaBaHue TutacTMace U BOJIOKOH (2 Jaca).

Ilpogunvnwvie u npogpeccuonanvno 3nauumvle rnemeHmsvl cooeprcanus. AMUHOKAIIPOHOBAS
kucnora. KanpoH kak mpencTtaBuTelb MOJMAMHIHBIX BOJIOKOH. VCIONb30BaHNE THAPOIN3a OEITKOB
B MTPOMBIIIUIEHHOCTH. [omuBuHMIXIIOPHS, MOMUTETPAPTOPITUIICH (Tedmon).
®denonohopManbaerunbie miactMacesl. Llemnynona. [IpoMbliieHHOE MTPOU3BOIACTBO XUMHUECKUX
BOJIOKOH.

1.5. O6umas u HeOPraHUYECKasi XUMHUSI
1.6. OCHOBHBIE TIOHATHS U 3aKOHBI XHMHUH

OcHoBHbIe TOHATUS XUMUH. BemectBo. ATomM. Monekyna. XUMHUECKUH 3JIeMEHT. AJJIOTPONUSL.
[IpocTeie u crokHBIE BemecTBa. KauecTBeHHBIN M KOJIMYECTBEHHBIM COCTaB BEIIECTB. XUMHUECKUE
3HaKH 1 hopmyiibl. OTHOCHTENbHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. KomuecTBo BeriecTsa.

OcHoBHBIC 3aKkOoHBI XuMHH. CTexuomeTpws. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB MOJIEKYJISIPHOM CTPYKTYpPBL. 3aKOH ABOTaAPO U CIEACTBUS U3 HETO.

[IpakTiueckas pabora Ne 1 PacuerHsle 3a7aun Ha HAXOXKJEHHE OTHOCUTEIHHON MOJEKYJISPHOM
MAacCHhl, OTIpeIeJICHUE MaCCOBOU JIOJW XMMHUYECKHIX JJIEMEHTOB B CJIO’KHOM BellecTBe (2 qaca).



Mopenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

Monenu MOJIEKYJI IPOCTHIX U CIIOXKHBIX BellecTB (1mapoctepxHeBbie U CTroapTta — bpurneta).

Konnexuus mpocThIX U CIOXKHBIX BEIIECTB.

HexoTopsie BemiecTBa KOJIUYECTBOM 1 MOJIb.

Mopenb MOJISIpHOTO 00BeMa T'a30B.

Annorpornus hocdopa, KHCI0poa, 0JIOBa.

Ilpojunvnvie u npogeccuonanvno 3Hauumvle INEMEHMbL COOEPHCAHUA. ATIIOTPOIIHEIE
MoaudHuKauKA yriepona (aamas, rpaduT), Kuciopona (KHCIOpOA, 030H), 0JioBa (cepoe W Oeioe
0110B0). [ToHsATHE 0 XUMHUYECKOH TEXHOIOTHH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

1.7. Tlepuomuueckuii 3akoH u Ileproauueckas cucTeMa XUMHIECKHX 211eMeHToB J1. 1.
MeHeneeBa 1 CTpOCHUE aTomMa

[epuognueckuit 3axkon .M. MengneneeBa. Otkpoitiie J.M.Menneneessim Ilepuoanueckoro
3akoHa. [lepuoanueckuii 3aKoH B popMynupoBke /1. 1I. Menneneena.

[Teprnonndeckass TabnuMIa XWMHYECKHX OJIIEMEHTOB — TpadHdecKoe OTOOpakeHHEe IIepHo-
nudeckoro 3akoHa. CTpyKTypa MepHoaudecKoil Tabmuimbl: meproab! (Maiibie ¥ OONbIINE), TPYIIIBI
(rnaBHas ¥ MOOOYHAS).

Cmpoenue amoma u Ilepuoouuecxkuii 3axon /I.H.Menoeneesa. ATom — cCloXHas JacTHIIA.
Snpo (IpOTOHBI W HEHUTPOHBI) W JJIEKTPOHHAs oOojouka. M3otombl. CTpoeHHe 3IEKTPOHHBIX
000JI04EeK aTOMOB 3JIEMEHTOB MaJIbIX MEepHoA0B. OCOOCHHOCTH CTPOSHHUS IEKTPOHHBIX 000I0YEK
aTOMOB JJICMEHTOB OOJIBIIINX MEPHOIOB (IIEPEXOIHBIX 3ieMeHTOB). [loHsTHE 00 OpOUTAIAX. S-, p- U
d-opGuranu. DIeKTpOHHBIC KOHDUTYPAIIUH ATOMOB XUMHUYECKUX DJICMEHTOB.

CoepemenHas GpopmynupoBka [lepuomuueckoro 3akona. 3HaueHue [lepuoauueckoro 3akoHa u
Ilepuonnueckoii cuctemMbl xuMudeckux 3jieMeHTOB . 1. MeHpneneeBa A pa3BUTHS HAyKU U
MMOHUMAaHUSI XMMHUYECKOW KAPTUHBI MUPA.

IIpakTuyeckas padora Ne 2 Pasmuunpie dopmbr [leprogmdeckoil CHUCTEMBI XUMHUYECKHX
snemeHToB JI.M.Menneneena (2uaca)

JuHaMuyeckue TabIuUITs U1 MoienupoBanus [lepronndaeckoi CHCTEMBI.

DJEeKTpU3aLus T€I U UX B3aUMOJIEHCTBUE.

JladopaTopHas padora Ne 1 Modemuposanue nocmpoenusi Ilepuoouueckoii mabauyvl
XUMUYECKUX dNleMeHmo8 (2 uaca).

Ilpogunvuvie u npogpeccuonanvno 3Hauumble r1eMeHmbl CoOepr HcaHuA. PanroaKTUBHOCTS.
Hcnonp3oBanue pagroakTUBHBIX M30TOMOB B TEXHUYECKUX IEJsIX. PEHTT@HOBCKOE M3ITyYCHUE U €TO
HCIIOJIb30BAaHUE B TEXHUKE U MeIUIIMHE. MoeInpoBaHue Kak METO ] IPOTHO3UPOBAHUS CUTYAIINH

Ha MIPOU3BOJICTBE.

1.8. Crpoenue BelecTBa

HNonnas xumuueckas cBs3b. KaTHOHBI, MX 00pa3oBaHUE M3 aTOMOB B pe3yJibTaTe Ipoliecca
OKHUCIJIeHUs. AHHOHBI, UX 00pa30BaHMe U3 aTOMOB B pe3ylibTaTe Mmpoiiecca BoccTaHoBIeHus. MoHHas
CBSI3b KAaK CBSI3b MEXKAY KaTHOHAMM M AHUOHAMH 33 CUET B3JIEKTPOCTATHYECKOrO MPUTKEHUS.
Krnaccudukaiss MOHOB: MO COCTaBy, 3HAKY 3apsja, HAJIWYMIO THAPATHON o00oyiouku. MoHHBIC
KpUCTaJUTMYeCKue penieTku. CBOMCTBA BEMIECTB C HOHHBIM THIIOM KPUCTAJUTMYECKOMN PEIIETKH.

KoBanentHass xumuueckasi CBsA3b. MeXaHW3M 00pa30BaHMs KOBAJIEHTHOW CBs3M (OOMEHHBIA U
JIOHOPHO-AKIIENTOPHBIN). DIEKTPOOTPUIIATEIHHOCTh. KOBaleHTHBIE TIONIApHAS W HEMOJSIPHAs CBSI3H.
KpaTHOCTh KOBaNIeHTHOM CBSI3M. MOJEKYJIsIpHbIE M aTOMHBIE KpUCTaIn4eckue pemeTku. CBoHCTBa
BELLECTB C MOJIEKYJISIPHBIMU U aTOMHBIMU KPUCTAJUNIMYECKUMHU PEIIETKAMHU.

Meraminueckast cBs3b. MeTauinueckas KpUCTaNIMYECKas pEIIeTKa W MEeTaJuIMYecKast
XUMUYECKas CBsI3b. OU3NYeCKre CBONCTBA METAILIOB.

ArperaTtHble COCTOSIHHSI BEIIECTB W BOJOPOJHAs CBsA3b. 1BepIoe, JKHUIKOE W razoo0pasHoe
cocTosiHMsl BenlecTB. [lepexon BeniecTBa U3 OJHOTO arperaTHOro COCTOSIHUA B Apyroe. Bompopoanas
CBSI3b.

Yucrele BemecTBa U cMecu. [loHsitue o cmecu BeniecTB. 'OMOT€HHBIE M TETEPOTEHHBIE CMECH.
CocTtaB cMeceli: 00beMHast 1 MacCcOBas JIOJIM KOMIIOHEHTOB CMECH, MacCcOBast JIOJIsI TpUMeCeH.

Hucnepcursie cuctemsl. [lonsTie o nucnepcHoii cucteme. [lucnepcHas ¢aza u quciepcHOHHAS
cpema. Kimaccudukarus aucrepcHbIx cucteM. [IoHSITHE 0 KOJTOWIHBIX CHUCTEMAaX.

JdemoHcTpanun

Mopenb KpUCTaNIMYECKON PELIETKU XJIOPUIa HATPHUSL.

10



OO6pa3Iel MUHEPAJIOB ¢ MOHHOW KPUCTAJUTMYCCKON PEIIETKON: KaIbITUTa, TaIHTa.

Monenu KpUCTAJUTMYECKUX PEIIETOK «CYXOTo Jibliay (Win Hoja), anMasa, rpaduta (WM KBaplia).

[Tpubopk! Ha KUIKUX KPUCTAILIAX.

OO0pa3ibl pa3IMdHBIX TUCTIEPCHBIX CHCTEM: 3MYIIbCHH, CYCTICH3H, adp030JIeii, Teneil i 30J1ei.

Koarynsuus.

Cunepesuc.

Oddext Turgans.

JlaGopaTopHas padora Ne 2 [IpuroroBieHue cycneH3nu kapOoHaTa KalbIus B Boje (2 Jaca).

[Tonyyenue smMyabCUU MOTOPHOTO Macia.

O3HAKOMIIEHHE CO CBOMCTBAMU IUCIIEPCHBIX CUCTEM.

Ilpogunvnsie u npogheccuonanvno 3nauumple 3nemenmeol cooepcanu. 110IApHOCT CBSI3U U
noJIIpHOCTh MoJiekynbl. Konnencanwms. Tekydects. Bosronka. Kpucrammusanus. CyOnmumanus u
JnecyonuMarusi. AHoManuu (GU3NIECKUX CBOMCTB BOJbL. JKuKue KpucTayibl. MUHEpasbl U TOPHbBIS
MOPOJBI KaK MPHUPOJHBIE CMECH. DMYIIbCUN U CYCIeH3UH. 301 (B TOM YHCJE a’pO30JH) U Tellu.
Koarymsmms. Cunepeswuc.

2.4. Boma. PacTBopbl. DnekTpoautuueckas auccouuanus (13 yacoB U3 HUX § 4acoB mpak.p.)

Boma. PactBopel. PactBopenmne. Boga kak pactBoputrenb. PacTBOPUMOCTH  BEIIECTB.
Haceimenarple, HeHACHIIEHHBIE, TIEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
JKUAKOCTEH M TBEPJBIX BEIIECTB OT PA3JIMYHBIX (DAKTOPOB.

MaccoBas 071 paCTBOPEHHOTO BEIIECTBA.

DNEeKTPONUTHIECKasT JTUCCOIMANNA. OJIEKTPOIUTHI M HEINEKTPOHTHL. DIEKTPONUTHIECKAS
Jccorranus. Mexanu3mbl SJIEKTPOTUTHICCKOM TUCCOIMAIINH JIJIS1 BELIECTB C Pa3IMUYHBIMU TUIIAMU
XUMUYECKOU cBsi3u. ['mapaTupoBaHHbIE U HETHAPATUPOBAHHBIC HOHBL. CTENEeHB EKTPOIUTUYCCKON
mucconmaru.  CunmbHBIe W ciaOble  97eKTponuThl.  OCHOBHBIE — TIOJOXKEHHS  TEOPHUHU
AIEKTPOIUTHUECKON quccoranui. KucioTel, OCHOBAHUS U COH KaK JIEKTPOJIUTHI.

JdemoHcTpauuu

PactBOpuUMOCTH BEIIECTB B BOJIE.

Cobupanrne ra3oB METOJIOM BBEITECHEHHUS BOJIBI.

PacTBOpeHnue B Bosie CEpHOI KUCIIOTHI M COJIE aMMOHHMSL.

OO6pa3ipl KPUCTAUIOTHAPATOB.

N3roroBneHue ruricoOBOM MOBS3KU.

HcnpiTanue pacTBOPOB AIEKTPOIUTOB U HEJIEKTPOIHUTOB HA TIPEMET JUCCOIHAIINN.
3aBUCUMOCTh CTEIICHH DJICKTPOJUTHUYSCKOM IMCCOIMALNN YKCYCHON KHCIIOTHI OT pa30aBiICHUS
pacTBopa.

JIBmKeHrEe OKpaIIeHHBIX HOHOB B AJIEKTPUIECKOM TI0JIE.

IIpuroroBieHue KeCTKON BOBI U YCTPAaHEHHUE €€ KECTKOCTH.

HMoHuTh!.

OO0pa3ibl MUHEPATBHBIX BOJ] PA3TUYHOTO Ha3HAYCHHS.

IIpakTuyeckoe 3ausTue Ne 3 [IpurorosieHue pacTBopa 3agaHHON KOHIIEHTparmu (2 Jaca).

Ilpogpunvnvie u npogheccuonanvHo 3HauuMvle INEMEHMbL COOepIHCcAHUsA. PaCTBOpPEHHE Kak
(u3UKO-XUMHUYECKHid Tporiecc. TeruoBeie 3QQeKTsl TpH pacTBOpeHuH. KpucrammoruapaTsl.
Pemenue 3amaqd Ha MacCOBYIO JIOJIFO PAaCTBOPEHHOTO BeliecTBa. [IpuMeHeHre BOIbI B TEXHUIECKHIX
nessix. JKecTkocTh BOABI M CIIOCOOBI €e yeTpaHeHusl. MuHepalbHbBIE BOJIBI.

2.5 Knaccudukarms HECOpraHMIeCKUX COSTMHEHUI W UX CBOMCTBA

Kucnotrer m ux cBoiicTtBa. KHCIOTBI Kak SIEKTPONUTHI, WX KiIacCU(UKANUSA IO PA3ITHYHBIM
Mpu3HakaM. XHWMHYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUU DIIEKTPOIUTUYECKON JTHCCOIHAIUH.
Oco0eHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCJIOT C METa/UIaMu.
OCHOBHBIE CTTOCOOBI TOTYUYESHHSI KHCIIOTHI.

OcHoBaHus U uX cBoicTBa. OCHOBAaHHUS KaK DJIEKTPOJIMTHI, MX KJIACCHU(HUKAIUSA MO Pa3InIHBIM
Mpu3HaKaM. XMMHUYECKUE CBOMCTBA OCHOBAHUU B CBETE TEOPUH BJIEKTPOIUTUUYECKOU JUCCOLUALINH.
PaznoxeHne HepaCTBOPUMEBIX B BOJIe OCHOBaHM. OCHOBHEIE CITOCOOBI TIOIYYECHUSI OCHOBAHUIA.

Conu u ux cpoiictBa.. Coiau cpelHUEe, KHUCIbIe U OCHOBHbIE. XUMHUYECKUE CBOICTBA COJICH B
CBETE TEOPUH IIEKTPOIUTHICCKON Aucconuanun. CriocoObl TOTy9IeHUS COJICH.
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Okcunpl u ux cBoictBa. ConeoOpa3syromiue W HecosneoOpasyromnie OoKcuasl. OCHOBHBIC,
aMm(pOTepHbIE W KHCJIOTHBIC OKCHJBI. 3aBUCUMOCTh XapakTepa OKCHIAa OT CTCICHU OKHCICHUS
00pa3ymInero ero Meramia. XMMAYECKHEe CBOMNCTBA OKCUIOB. [lonydyeHre OKCHUIIOB.

JleMoHCcTpanuu

B3aumoneiicTBue a30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOT C METaJIJIaMU.

I'openne dochopa 1 pacTBOpeHUE MPOYKTa TOPSHUS B BOJIC.

[Tomyduenue u cBolicTBa aM(pOTEPHOTO THAPOKCHIA.

HeoOpatumerit rumpoan3 kapoumaa KalbIus.

OOpaTUMBIH TUAPOIIN3 COJICH Pa3IMYHOTO THIIA.

JladopaTopHas padora Ne 3 VcnbiTaHue pacTBOPOB KUCIIOT MHAUKaTOopamMu. B3aumoseiicTBre
METaJUIOB C KHCIIOTaMH B3anMozeicTBIE KUCIOT ¢ OKCUAAMH METaIIOB (4 Jaca)

B3anMopeiicTBiE KUCIOT C OCHOBAHUSIMH.

BzanmoneicTBre KUCIOT C COJISAMM.

HcnbiTanue pacTBOPOB IeJI0UeN HHINKATOPaMHU.

JlabopaTtopHas pabora Ne 4 B3zanmopeiicTBre menoueii ¢ cosiMu. PasiioxkeHne HepacTBOPUMBIX
ocHoBaHMil. B3aumoseiictBue coneil ¢ Mmetayutamu (2 vaca).

BzaumoneiicTBue coneit apyr ¢ Apyrom.

I'uaponu3 coneit pa3IMIHOTO THIIA.

Ilpogpunvnvie u npogheccuonanvno 3nauumvie 3Inemenmsr cooeprycanus. llpaBuna
pa3baBiicHUs CEPHON KHCIOTHL VICIONB30BaHUE CEPHOWM KHUCIIOTHI B IMPOMBIIIICHHOCTH. Enkue
IEeJI0YH, UX UCIIOB30BaHNE B POMBIIUIEHHOCTH. [ 'allieHas u HeralieHas H3BeCTh, X MPUMEHEHHE
B CTPOMUTENLCTRE. ['UIIc U anedacTp, TUIICOBaHHE.

[Tonstue o pH pactBopa. KucnorHas, menodnasi, HeWTpajibHas cpefia paCTBOPOB.

2.1. XuMudeckue peakinu

Knaccudukamms xumudecknx peakiuil. Peaknnu coeawHEHUWs, pa3joXKeHHS, 3aMEIICHHS,
obmena. Kartanutnueckue peaknuu. OOpatumble W HeoOpaTHMble peaknud. | OMOTeHHbIE U
TeTePOrCHHBIC PEaKIui. DK30TEPMHUUSCKUE U SHAOTEPMUYCCKHE peakiuu. TermioBon 3G et

XUMHMUYECKUX peakiuil. TepMoXuMHuuecKkrue ypaBHEeHHUS.

OKHCIIUTETFHO-BOCCTAHOBUTENbHBIE — peaknuu. CremeHb  okucieHus.  OKHCIUTENh U
BOCCTAaHOBJICHHE. BoccTaHOBUTENh M OKUCIICHHE. METOI IEKTPOHHOTO OajaHca JUIs COCTAaBICHUS
ypaBHEHUH OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKITHIA.

CkopocTh XMUMHYECKHX peakiuil. [ToHsATHEe O CKOPOCTHM XMMHYECKHX pEeakiuil. 3aBUCHMOCTh
CKOPOCTH XMMHYECKUX PEAKIMKA OT Pa3IUYHbIX (haKTOPOB: MPHUPOJLI PEATUPYIOIIMX BEINECTB, UX
KOHIIEHTPAIINH, TEMIIEPATYPbl, IOBEPXHOCTH COMPUKOCHOBEHHUS U MCIIOJIB30BaHUS KaTAIN3aTOPOB.

OOpaTUMOCTh XMMHYECKUX peakuuid. OOpaTuMbple W HEoOpaTUMBbIE peakiuu. XUMHUYECKOe
PaBHOBECHE U CIIOCOOBI €r0 CMEIICHHMS.

JdemoHcTpauuu

[Tpumepsr HEOOPATUMBIX peaKIni, HIYIUX C 00pa30BaHUEM OCa/Ka, Ta3a WU BOJIBL.

3aBUCUMOCThH CKOPOCTH PEaKIMHU OT MPUPOIBI PEarupyIONINX BEUIECTB.

B3aumojeiicTBie pacTBOPOB CEPHON KHCIIOTHI C PACTBOpPaMH THOCYJIb(aTta HATpUs Pa3TMIHON
KOHIICHTPAIINH U TEMIIEPaTyphI.

Moienb KUIISIIETO CIOSL.

3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEakIuu OT MPUCYTCTBUS KaTalnu3aropa Ha MpUMEpe
pa3oXeHus MepOKCHIa BOAOPO/a ¢ TOMOIIBIO TMOKCH/IA MapraHIla U KaTala3bl.

Monenb 3neKTponm3epa.

MOZ[CJ'IB 3HeKTpOHH3HOﬁ BaHHBI JJIA TTIOJIYYCHUS aJITlOMHUHUA.

Mojienb KOJIOHHBI CUHTE3a aMMHUAKa.

JlaGopaTtopnast pabGora Ne 5 Peakius 3aMenieHUs] MEAM JKE€JI€30M B pPacTBOPE MEIHOTO
Kynopoca. Peakiuu, uayiime ¢ 00pa30BaHHEM OCajika, I'a3a Wik BOJbI (4 Jaca).

3aBHCUMOCTH CKOpOCTHU BSaHMOHeﬁCTBHH COJITHOM KHMCJIOTHI C METAJIIaMH OT BX IIPpUPOJbI.

3aBUCUMOCTh CKOPOCTH B3aUMO/ICHCTBYSI IMHKA C COJISTHON KUCIIOTOW OT €€ KOHIIEHTPAIUH.
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Ilpopunvuvie u npogheccuonanvno 3nauumvle rnemenmsl codepicanus. Ilonstue 00
JNEKTPOJIN3e. DNEKTPOIU3 PACILIABOB. DJICKTPOJIU3 PACTBOPOB. DJIEKTPOIUTHUECKOE IOIYUICHUS
amromMuHus. llpakThuyeckoe NpUMEHEHHE OJIIeKTpoim3a. [ ampBaHOMIacThka. [ampbBaHOCTETHS.
PadurnpoBaHnE IIBETHBIX METAIIIOB.

Karanuz. I'oMoreHHble M TeTeporeHHble KaTaiauzaTtopbl. [IpomoTopbl. KaTanuTuueckue smbl.
HMHruOouTOpHI.

[Ipon3BoacTBO aMMuaKa: ChIpbe, anmaparypa, HayIHble TPUHIIAIIEL.

2.2. MeTauibl 1 HeMETaJUTbI

Metaibl. OcoOEHHOCTH CTPOCHHSI aTOMOB M KpuCTaioB. dusmueckue CBONCTBA METAILIOB.
Knaccudukaruss MeTaljioB 1O PA3JIMYHBIM TMPU3HAKaM. XHWMUYECKHE CBOWCTBA METAJUIOB.
DIIEKTPOXUMHUYCCKIH PsI HAPSOKSHUH METaIoOB. MeTallIoOTepMHUSL.

OOmue cmocoObl monydyeHuss MeTawioB. [lonsatne o wmetamryprun. [lupomeramnyprus,
THAPOMETAILTYPTHS U 3JIeKTpoMeTauTyprusi. CIuiaBbl YSpHBIC U I[BETHBIC.

Hemeramnpl. OcOOEHHOCTH CTpOEHHUS aTOMOB. HemeTamisl — mpocCThIe BEIecTBa. 3aBUCHMOCTh
CBOICTB TaJOT€HOB OT WX TMOJOKEHHI B mepuoandeckord cucteme. OKHUCIWTENBHBIE U
BOCCTAHOBUTEIBHBIC CBOHCTBA HEMETAUIOB B 33aBUCHMOCTH OT HX IIOJIOKEHUS B PsIy
AIIEKTPOOTPHUIIATENIEHOCTH.

JeMoHcTpanuu

Komnnexuus Metamios.

B3aumojeiicTBre METaNIOB ¢ HEMeTaJIaMK (KeJie3a, [IMHKA ¥ aJIFOMHHUS C CePOH, aJIFOMUHUS C
HOIIOM, CYpBMBI C XJIOPOM, TOPEHUE JKee3a B XJIope).

I'openue metanos.

ATIOMHHOTEPMHSL.

Konneknus HemeramioB. I'openue HemeTaimioB (cepsl, (ocdopa, yris). BeitecHeHHEe MeHee
aKTHBHBIX TaJIOTEHOB U3 PACTBOPOB HX COJIEH 00JIee aKTHBHBIMU TaJIOTEHAMIL.

Mojens NpOMBIIUIEHHON YCTAaHOBKH JJIA HPOU3BOJACTBA CEPHOM KHUCIOTHL. Monenb neuu s
o0xura m3BecTHsAKa. KoJuleKiMu MpoayKIMidA CHJIMKATHOW MPOMBINUICHHOCTH (CTekna, (apdopa,
(asHCa, IEMEHTAa PA3IMIHBIX MapOK U JIp.).

IIpakTuyeckas padora Ne 4 3akanka u oTITycKk ctainu. O3HaKOMIIEHHE CO CTPYKTYpamMH CEeporo
u 6eoro uyryHa. Pacrosnasanue pyj kenesa (1 gac).

IpakTuyeckas padora Ne 5 [lomyuenme, coOupaHue W pacro3HAaBaHWE Ta3oB. PerieHne
SKCIICPUMEHTAIBHBIX 3a1a4 (1 gac).

Ilpocpunvnwvie u npogheccuonanvno 3nauumovie r3nemenmeul cooeprcanusn. Kopposus MeTaIoB:
XUMHYECKas W EKTPOXHUMUYECKas. 3aBUCHMOCTb CKOPOCTH KOPPO3UHM OT YCJIOBUH OKpYXaromien
cpensl. Kiaccudukanus KOppo3ud METaUIOB IO Pa3iWyHbBIM Tpu3HakaM. CrocoObl 3amfuThl
METaJUIOB OT KOPPO3UH.

[Tpon3BOACTBO YyTryHa U CTaJIH.

[lomyuenne HeMeTamoB (PaKIMOHHON TIEPETOHKOW JKHIKOTO BO3JyXa W AJIEKTPOIM30M
PacTBOPOB MJIH PACIIIIABOB DJIEKTPOJIUTOB.

CunukaTHast IPOMBIIUIEHHOCTh. [Ipon3B0OACTBO CEPHOM KHUCITOTHI.

Tembl HHAMBUAYAJIBHBIX IPOEKTOB
* bHOTEeXHOI0rus U TeHHast HH)KEeHepus — TexHonoruu XXI Beka.
» HanoTexHOIOrus Kak MPUOPUTETHOE HANPABJIEHNE Pa3BUTHS HAYKH U IIPOM3BOJICTBA B
Poccuiickoit @enepanuu.
» CoBpeMeHHBIE METOABI 00€33apakUBaHUS BOJIBI.
* Amnorponust METaJIOB.

. ABTOMOOHIILHOE TOTUTUBO M €r0 MPHUMEHEHHE.

. A30T ¥ ero coeIMHEHNS.

. AKTUHOWIIBI: B3TJISIT U3 TPOIIIIIOTO B OyayIIee.

. Anmas — aimoTporiHas MoUpUKaIUs yriepoaa.
. AHanu3 JeKapCTBEHHBIX MIPEMapaToB.
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Apomatu3zaTtopsl. VX ucnosb3oBaHue.
benku n ux 3Ha4YeHNE B MUTAaHUU YEJIOBEKA.
JloManissis anrTeyka.
Jlerckoe nuTaHMe.
Benukas TaiiHa BOJBL.
buonoruuecku akTUBHBIE BellecTBa. BUTaMuHBL.
ACTIHpPHH: «32» U «IIPOTHUBY.
buonornueckn akTHBHBIC JOOABKH: «IIpodaHaITiD) WITH «IT0JIh3a»?
bymara u e€ cBoiicTBa.
Momoko: «3a» U «IIPOTHUB.
3yOHbBIE MaCTHI.
BytepOpoxa ¢ fiogom, wim Best ipaBaa o COJH.
Bruna v xxu3Hb Ha 3emite 0e3 CyIecTBOBaHUS xele3a?
Hcropust BO3HUKHOBEHUS 1Iokoana. Ciamkas )KU3Hb?!
B mupe kucior.
N3ydenue coctaBa MOpPOKEHOTO.
Benukas TaiiHa BOJBI.
MbinbHast UICTOPHSL.
Bxnan [I. 1. Menaeneesa B pa3sBUTUU arpOXUMHUH, €TI0 3HAYEHUE JUIS CENBCKOT0 X03HCTBA.
Bxnax JI.1. MenneneeBa B pa3BUTHH HEPTSIHOW MPOMBIIUICHHOCTH.
I'mroTamaT HaTpuUs — NPUYMHA MUIIEBON HAPKOMAHHH.
JexopaTuBHas KOCMETHKA U €€ BIUSHUE HA KOXKY.
o JKusHsb u nesrensHOCTh C. AppeHuyca.
» Bxiag oTedecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHH IEKTPOIUTHYECKOH TUCCOLUALIH.
* YcTpaHeHHe KEeCTKOCTH BOJbl HA NPOMBILUICHHBIX TPEATPHATHSIX.
» CepHas KUCIOTa — «XJIe0 XUMUYECKOM MPOMBIIIIIIEHHOCTH.
» Hcnonp3oBaHne MUHEPATBHBIX KUCIOT Ha MPEANPHUITUSIX PA3THYHOTO TPODHUIISL.
» Okcuzpl ¥ COJM KaK CTPOUTEIbHBIE MaTepHAaIbl.
» Hcropus rumca.
» IloBapeHHas coJib KaK XMMHUYECKOE CBIPhE.
» MHoronukuii KapOoHAT KanbLus: B IPUPOAE, B IPOMBIIIIICHHOCTH, B OBITY.
+ Peakuun ropeHust Ha IPOU3BOACTBE U B OBITY.
* BuptyansHoe MoeIMpPOBaHUE XUMUYECKUX MTPOIIECCOB.
»  DIEKTPOJIU3 PACTBOPOB BIEKTPOIUTOB.
»  DIEKTPOJIN3 PacIIaBOB 3JIEKTPOIUTOB.
¢ [IIpakTHYeckoe MpUMEHEHHUE IEKTPONn3a: padHUPOBAHKE, TATbBaHOIIIACTHKA,
rajJbBaHOCTET M.
HcTopus nomyueHus 1 IPOU3BOICTBA ATFOMUHUSL.
DJIEKTPOIUTHYECKOE TIONyYeHNE U paQHUPOBAHHE MEITH.
Koppo3ust MeTasioB 1 crnoco0bl 3aIIUThl OT KOPPO3HHU.
WneprHbIe nim 61aropoHbIe rasol.
Posxnaroiyie coiam — rajgoreHsl.
Hctopus miBeACKON CIIUYKH.
HcTopust BOSHUKHOBEHUS U Pa3BUTHUS OPTraHUYECKON XHMUH.
Kuznb u nesrenbHocTh A. M. ByTieposa.
CoBpeMeHHBIE MTPECTABIECHUS O TEOPUH XUMUYECKOTO CTPOSHHS.
OKOJIOTHYECKHE acTIeKThI HCIIOJIb30BaHUS YTIIEBOIOPOAHOTO CHIPhSL.
OKOHOMHYECKHE aCIEKThl MEKIYHAPOJHOIO COTPYAHUYECTBA 110 UCIIOIb30BAHHIO
YTIIEBOIOPOTHOTO CHIPHS.
Hctopust oTKpBITHS U pa3paObOTKH ra30BbIX H HEPTIHBIX MECTOPOXKACHUH B Poccuiickoit
®denepanun.
XuMHUsl yIIIeBOAOPOJHOTO CHIPBS M MOsl Oymyiast mpogeccusl.
YT1eBoIopoAHOE TOTUTMBO, €r0 BUABI U HA3HAYCHHE.
CuHTeTHYeCKUE KayuyKH: UCTOPHS, MHOT00Opa3He 1 MePCIICKTHBBL.
Pe3nHOTEXHMYECKOE MPOU3BOJCTBO U €TI0 POJIb B HAYYHO-TEXHHUUYECKOM IIPOIPECCE.
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TEMATHUYECKOE ITJTAHUPOBAHUE
Ilpu peamusanuu comepkaHmsi 00Ie00pa3oBaTEILHON yUEOHOW TUCITUIUIMHBI «XUMUS» B
npegenax ocoenuss OIIOIT CIIO Ha 0aze OCHOBHOro o0IIET0 00pa3oBaHUs C IOIyYCHHEM
cpenuero oomero oopazosanus ([IIKPC, IIIICC3) O6wvem OII cocrapmnser:
» MakcumanpHoe - 108 wacoB, U3 HUX JeKIIMOHHAS Harpy3ka (40 qacoB) oOydaromuxcs,
BKITFOUAs JTAOOpaTOpHBIE U MpaKkTudeckue 3anaTus (32 gaca) — cymmapHras o Y/ 72 gaca;
CamocrosiTensHast pabota (36 yacoB)

TEMATUYECKUM IJIAH
Bun yueOHOI paboTs KommaecTBo gacos
AynutopHbie 3aHaTus. Conepxanue o0ydeHus JIa6.p/mp.p. Jlexuym
Brenenune 1
1. Oprannveckas XuMHsI 2/8 16
1.1. OcHOBHBIE OHSATHUS OPraHUYECKON XUMUH H 0/2 4
TEOPHS CTPOCHUS OPTraHUYECKUX COCTUHCHUI
1.2. YrIieBoopoabl ¥ UX MPUPOIHBIC UCTOYHUKH 1/2
1.3. Kucnopoaconepxamiue OpTraHUYECKUEC 1/2
COCIMHEHUS
1.4. AzoTconepskaiiye OpraHU4ecKue coeuHe- 0/2 2
Hus. [TonmMepsl
2. O01mas 1 HeopraHNYeCKask XUMUS 14/8 24
2.1. OcHOBHBIC TIOHATHS ¥ 3aKOHBI 0/2 4
2.2. llepmommyeckuid 3axkoH W Ilepmommueckas 2/2
cucteMa  XuUMU4Yeckux  anementoB [, N
MeHeneeBa U CTPOCHHUE aToMa
2.3. CtpoeHue BelecTna 2/0 4
2.4. Boma. PactBopbl.  DneKTpoluTHYECKas 0/2
TCCOTIHATTHST
2.5. Knaccudukanusi HeOpraHMUeCKUX COCAMHEHUH 6/0 4
1 UX CBOWCTBA
2.6. XUMHUYECKHE PeaKIHK 4/0 2
2.7. MeTaJlsibl U HEMETaJLIbI 0/2 2

Bun yuebnoii paboTh

KonnuectBo yacoB




AynutopHbie 3aHaTus. CoaepkaHue 00ydeHus JIa6.p./mp.p. Teopernueckue 3aHATHSL
16/16 40
Cymmaphas o Y]] 72
CamocTosTenpHas pabora 36

Hpomeofcymouna}l ammecmauus 6 qbopme IK3amena

Oovem
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIBHOCTH
CTYAEHTOB

ConepxaHue O0y4CHUS XapaKTepUCTUKA OCHORHRIX BUJIOR NIEATENTLHOCTH CTYACHTOB (Ha
YpOBHE YU€OHBIX IEHCTBHI)

Baxneimme  XuMHYEeCKHe| YMEHHUE TaBaTh ONDEIEIICHNE U OTIEDUDOBATH CIACAVIOMINMHA XH-
MTOHATHS MHUYECKHMH TTOHSATHSMH: BEIISCTBO. XUMHUECKHMA DJICMEHT. aTOM.
MOJICKVJIa. OTHOCUTENIbHBIC aTOMHASI © MOJICKVIIIDHAS MacChl. HOH.
aJUTOTDOITHS. U30TOIBl. XUMHUYECKAs CBSI3b. DJIEKTDOOTDUIIATEIFHOCTD,
BaJICHTHOCTb. CTEIIEHb OKHUCJICHHS. MOJIb. MOJISTDHAS Macca.
MOJIIDHBEIN 00BEM Ta3000Da3HBIX BEIIECTB. BEIIECTBA MOJICKYIIIPHOTO
1 HEMOJIEKVIIIDHOTO CTDOCHHMS. DACTBODEL. 3JICKTDOIUT U
HEIJICKTDOJIUT. dJICKTPOIUTHICCKAs TUCCOITNAITNS, OKUCITATEh U
BOCCTAaHOBHUTEIIb,




ConepsxaHue o0y4eHHUs

XapaKTEPUCTHKA OCHORHKIX BUJIOR NEATENTLHOCTH CTYAECHTOB (Ha
YpOBHE yUEOHBIX JCHCTBHUI)

OKHCJICHHE M BOCCTAHOBJICHHUE. TEILIOBOM 3((heKT peakivu, CKOPOCTh
XMMHYECKOM DEAKIIMHU, KATalINu3, XUMUYECKOE DABHOBECHE,
VIJIEPOIHEIN CKeNeT, (PYHKIMOHAIBHAS TPYIIIa, H30MEPHS,
TOMOJIOTHSL.

OCHOBHBIE 3aKOHBI XUMHUH

DopMVIHDOBAHKUE 3aKOHOB COXPAHEHHS MACCHI BEIIECTB U IOCTOSH-
CTBa COCTaBa BEIIIECTB.

VYcraHoBKa IDUYUHHO-CIIEICTBEHHON CBS3HM MEXKIV COIEDKAHUEM
STHX 3aKOHOB M HAIIMCAHMEM XUMHUUYECKUX HODMVII M VDaBHEHHUH.
YcTaHOBKA DBOJIIOMHOHHON CVITHOCTH MEHIENEEBCKON U COBDEMEH-
HOI hopMVIMDOBOK nepuonndeckoro 3axkona /1. 1. Menneneesa.
O0bsacHeHne HU3NYECKOTO CMBICIIA CUMBOJIMKH IIEDMOINIECKOH
TabINIBI XUMHUECKUX deMeHToB /1. 1. MenneneeBa (HOMeDOB dire-
MEHTA. IIEPUOIA. TDVIIIEI) U VCTAHOBKA IIDUYNHHO-CIIEICTBEHHOMN
CBSI3U MEXKIV CTDOEHHEM aTOMa U 3aKOHOMEDHOCTAMHU N3MEHEHUS
CBOMCTB 3JIEMECHTOB U 00pa30BaHHBIX UMU BEILIECTB B IIEpHOAaX U
I'DVIIIax.

XapakTEPUCTHUKA DJIEMEHTOB MAJIBIX M OOJIBIINX IIEDHUOIOB I10 UX
nonoxenuto B [lepuonnueckoit cucreme . . Menneneena.

OcHOBHEBIE TCOPUU XUMHUU

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHYECKHUX BEIIECTB OT CTDOCHHUS
aTOMOB 00DA3VIOIINX UX XUMHUUYECKUX DJIEMEHTOB. XapaKTEDUCTHUKA
BaXXHEUIINX TUIIOB XUMHUYECKUX CBA3EH M OTHOCUTEIBLHOCTH dTOU
THUITOJIOTHH.

OOBsCHEHUE 3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTpOe-
HUS KDUCTAJUIMYECKUX DEIMIETOK.

DopMVINDOBKA OCHOBHBIX ITOJIOKEHHUI TEODHH DIIEKTDOIUTHUECKON
IHCCOIHNAIIMN B XapDAKTEPHUCTHUKA B CBETE 3TOM TEOPUH CBONCTB
OCHOBHBIX KJ1aCCOB HEOPTaHUYECKUX COCITUHEHUM.

®opPMVINDOBKA OCHOBHBIX ITOJI0KEHHI TEODHH XUMHUYECKOTO CTPOE-
HUS OPTaHUYECKUX COCIUHEHNH U XanaKTEPUCTHUKA B CBETE DTOU
TEOPUU CBOWCTB OCHOBHBIX KJIACCOB OPTAHMYECKUX COCTUHEHHIA.

Baxknenmmue BemecTBa U
MaTeprabl

XanaKTEPHUCTHKA COCTaBa. CTDOECHHUS. CBOMCTB. IIOJIVUECHUS U IIDUME-
HeHMs BakxHeHInnXx MeTtaiuioB (1A u II A rovimmn. amroMuHMS. XKeles3a.
a B €CTECTBEHHO-HAYYHOM IIPO(HUIIE U HEKOTOPBIX 0-31IEMEHTOB) M UX
COEIMHEHUH.

XapaKTepUCTUKA COCTaBa. CTDOEHHUSI. CBOUCTB. [IOJIVYEHHUS U IIDUME-
Henus BaxxHenmux HeMmetanios (VI A, YHA. V!A rpvmm. a takxke
asora u bocdona. vriepona ¥ KDEMHHUSL. BOJIODOIA) U UX COEIMHEHNH.
XapaKkTepUCTUKA COCTaBa. CTDOEHHUSI. CBOMCTB. [IOJIVYEHHUS U IIDUME-
HEHUS BOXHEHIINX KIACCOB YIIIEBOIODOIOB (AJIKAHOB. LIMKI0AIKA-
HOB. AJIKEHOB. AJIKMHOB. aDEHOB) U UX Han0oJIee 3HAUNMBIX B
HaDOIHOXO3AMCTBEHHOM IUIAHE MDEICTABUTENCH.

AHaIOrnyHas XapakTePUCTHUKA BAXHENIINX IIDEACTABUTENIEH IDYVIUX
KJIACCOB OPTaHUYECKUX COENMHEHUI: METAHOJIA U DTAHOJA, CIIOMKHBIX
3(MHUDOB. JKUDOB, MBLI. AJILIETUIOB ((HOPMAILIECTUIOB U
alleTalIbIErnaa). KETOHOB (alleToHa), KapOOHOBEIX KUCIIOT (VKCYCHOM
KHUCJIOTBL IUIA €CTECTBEHHO-HAVYHOr'0 ITpOMWIA IIDEeNCTaBUTENEH
JIIDVTHUX KJIACCOB KHCJIOT). MOHOCAXapUIO0B (TIJIFOKO36I). IUCaXapuIoB
(caxapo3sl). OJIUCAXapUIoB (Kpaxmaia U LEJUIFOJIO36]). aHUIINHA,
AMHUHOKHCJIOT. O€JIKOB, HCKYCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH,
Kay4JyKOB, MiacTMacc.

XUMHYECKHH SI3LIK U
CUMBOJIHUKA

Hcnonp3oBanue B vueOHOHN U IDOMECCHOHANBHOM AEITEILHOCTH
XUMHUYECKUX TEDMUHOB U CUMBOJIUKH.
HasBanne M3V4EHHBIX BEIIECTB ITO0 TOUBHUAIBLHON MIIN MEKIVHADOIHOH
HOMEHKJIATVDE M OTDa)KEHUE COCTaBa ATUX COECIUHEHHH C ITOMOIIBIO
XUMHAYECKUX (hODMYVIL.
OTpakeHre XMMHYECKUX ITPOILIECCOB C TTOMOIIbIO YPaBHEHUN XUMHU-
YECKUX PEAKIIMH.




Coaepxkanue o0y4CHUA XapaKTepUCTHKA OCHORHEIX BUTIOR NeSTEThHOCTH CTYACHTOB (Ha
YpOBHE yUEOHBIX JCHCTBHUI)

XHUMUYECKHE PCAKINU OOBsACHEHNE CVIIHOCTH XHUMHYECKHX IporeccoB. Kimaccubukarms
XUMHAYECKAX DEAKIHI 110 DA3INYHBIM IIDU3HAKAM: YHUCIV U COCTaBY
MDOIOVKTOB W DEAreHTOB. TeIIoBoMv 3ddekTy. HampaBieHuro. dase.
HAJIMYKIO KaTaJIM3aTopa, M3MEHEHUIO CTENEHEN OKMCIIEHHUS 3JIEMEHTOB,
00Da3VIOIINX BEIIECTBA.

'YcraHoBKa MPH3HAKOB OOIIEr0 M DA3JIMYHOTO B TUITOJIOTHH PeaKIuil
TSI HEODTAaHUYECKOHM 1 OPTaHNYECKOM XUMUM.

Knaccubukamnus BEMIECTB U IIDOLIECCOB C TOYKH 3DEHUS] OKHUCIIEHUS-
BoccTaHOBJICHUA. COCTaBICHUE YPAaBHEHHH PEaKIIUKA C IIOMOIILIO
METOIIa DJIEKTDOHHOro Oaranca.

OOBsCHEHNE 3aBHUCUMOCTH CKODOCTH XMMHYECKOW DEAKINU M II0JIO-
PKEHUST XUMHUIECKOTO PaBHOBECHS OT Pa3IMUHBIX (haKTOPOB.

XUMUYECKHH SKCIIepr-  [BBINOIHEHHE XHMHUYECKOr0 3KCIEPUMEHTA B IIOJIHOM COOTBETCTBHH C
MCHT MpaBUIaMHu 0€30ITaCHOCTH.
HaOmonenue, ¢ukcanmuss W OINHUCAHWE PE3YJIBTATOB ITPOBEICHHOTO
PKCIIEPHMEHTA.

Xumuueckas napopmanus|[[ooBeneHre caMoCTOsTENBHOTO IOMCKAa XUMUYECKOI nHboDMaum ¢
HCIIOJIb30BAHUEM DA3INYHBIX HCTOYHUKOB (HAVIHO-IIONVIIIDHBIX
M3IaHWi. KOMIBIOTEDHBIX 0a3 IaHHBIX. becvbcoB MHTEDHETA).
Hcmons30BaHne KOMIIBFOTEDHBIX TEXHOJIOTHH LTSI 00DaOOTKU 1
repenadyr XUMHIECKON HH(GOPMALIMK H €€ MPEICTABICHHUS B Pa3-
ITUYIHBIX (hopMax.

PacueTsl Mo xuMuYeckuM |YCTaHOBKAa 3aBUCUMOCTH MEXIV KadyeCTBEHHOW M KOJHYECTBEHHOM]
bopMysIaM 1 ypaBHEHHUSIM |[CTODOHAMHU XHMHUUYECKUX OOBEKTOB M IIDOLIECCOB.
Pemienue pacyeTHBIX 3a7a4 10 XUMUYECKUM (POPMYJIaM U YPABHEHHSIM.

[IpobmmpHOE W TmDOMeEc-O0BICHEHNE XUMHYESCKUX SBIICHUN, IPOUCXOISAIINX B MIPUPOIE, OBITY
CHOHAIBHO 3HAYMMOC[H Ha IIDOU3BOICTBE.

cofep)KaHue OrnpeneneHue BO3MOKHOCTEN MPOTEKAHUSI XMMUUYECKUX MPEeBpallieHUuN
B DA3IINIHBIX VCIOBHUSX.

CoOroneHue MpaBU SKOJIOTHYSCKH TPAMOTHOTO TIOBEICHUS B OKPY-
bKaroIiei coene.

OLeHKa BIUSHUS XUMHUYECKOTO 3arpA3HEHUSI OKDYKAIOIIEH Cpelbl Ha
ODraHU3M YEJIOBEKA U IDVTUE KUBBIE ODTaHU3MBL.

CoOmroneHue npaBui 0€30MacHOr0 00PAIEHHST ¢ TOPIOYHMH U TOK-
CUYHBIMH BEIIECTBAMH. J1a00PATOPHBIM 000pVIOBaHUEM. [lonroToBKa
IDaCTBODOB 3aIaHHON KOHIICHTDAIMK B OBITV ¥ Ha IIDOM3BOJICTBE.
Koutnueckass OIICHKA ITOCTOBEDHOCTH XHMHYECKOW HWH(MOPMAIIHH,
[MOCTYMNAOIIEH U3 Pa3HBIX HCTOYHHUKOB.

YYEBHO-METOIMYECKOE n MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYEHUME ITPOI'PAMMBbI YUEBHOU JUCLUITVIMHBI « XMW Sy

Y4eOHbIii KAOMHET XUMUHA U OHOJIOTHH, DKOJIOTHH.
Kowmmbrorep, npoektop, odydatomue aucku. Jlaboparopnoe o6opyaoBanue: CTeKIsTHHAS U

dapdopoBas mocyaa: MpOOUPKU XUMUIECKasl, KOJIOBI: TMJIOCKOJOHHBIE, KPYTJIOJOHHBIE,
KOHHMYCCKNEC, XUMNYCCKUC CTaKaHbl, MCpHAaA MOoCyJaa: MCpHBIfI HUJIMHAP, BOPOHKH!
KOHycooOpa3Has, KanelibHas JeNuTelbHasl, CTEKISHHbIE TPYOKH U MaJo4yKH, Iocy1a U3
dapdopa: yamika as BeIMTAPUBAHUS, CTYIIKA C IIECTUKOM, THTeIh Gapdoposerii. OGopynoBaHue
U3 JIepeBa U MeTallla: MeTaJUIMYECKUH IITaTUB, IITATUB AJI TPOOUPOK, AepKaTeb [
MPOOUPOK, TUTEIHHBIE UL, TOXKEUKA JIJIs1 COKUTAHMs], aCOECTUPOBAaHHASI CETKA, TOIBEMHBIN
cTonuk. M3MepurenbHbie IPUOOPHI: BECHI: allTEKapCKHe, TEXHUUECKUE, YallleUHbIE.
HarpesatenbHble NpruOOpHI: CIUPTOBKA, PEAKTUBBI U MaTepualbl, JJabopaTopHas dJEeKTpHIecKast
TIJINTKA.
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