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Pabouyas nporpamma paspabotana Ha ocHoBe TpeGoBanmit ®I'OC cpexnero obmiero
o0pa3oBaHusl, NPEABABIAEMBIX K CTPYKTYpe, COIEPXaHHIO M pe3yJbTaTaM OCBOCHHS
y4eOHOM auCIMIUIMHE! «XHMHS», B COOTBETCTBHH ¢ PeKOMEHIAIMAMH IO OpraHU3allHu
NONy4YeHus: cpeaHero obmero obpa3oBaHus B Ipejelax OCBOCHHsS 00pa30BaTeNIbHBIX
IporpaMM CpeaHero npogeccHoHaTBHOrO oOpa3oBaHus Ha 0a3e OCHOBHOrO oOmIero
obpasoBaHus ¢ y4etoM TpeGoBaHMii (emepalbHBIX IOCYJapCTBEHHBIX 00pa3oBaTEIBHBIX
CTaHJIapTOB H IOJIy4aeMoit MpodecCuy MK CIeNUaTbHOCTH CpeHero nNpodecCHOHAIBHOIO
obpa3oBanus (muckMo JlemapraMeHTa rocyJapcTBEHHOM NOJUTHKH B cdepe IMOArOTOBKH
pabouux kanpos u J{ITO Muno6prayku Poccuu ot 17.03.2015 Ne 06-259).
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NOACHUTEJIBHAS 3AITUCKA

[Tporpamma obieodpazoBaTenbHOlN yueOHOH AMCUMIUTHHBI « XMMUs» IPEAHA3HAYeHA 1S
H3y4eHuss XUMUM B mnpodeccHoHanbHbIX oOpasoBarenbHbix —opranuzaumsix CIIO,
peanu3yromux o0pa3oBaTeNbHYIO MPOrpamMmy cpeaHero oduiero obpasoBaHHs B mpeaesnax
OCBOEHHUsI OCHOBHOH TmpodecCHoHanbHOi oOpasoBatenbHOM mnporpammbl CITO (OITOIT
CIIO) na Ga3ze ocHOBHOro oOuiero oOpa3oBaHUs MPH MOATOTOBKE KBaTM()HULIMPOBAHHBIX
pabovmx, CyKalux, CleHHaIUCTOB CPEIHEro 3BeHa.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obiero odOpazoBaHus,
NpPeAbsBIISIEMbIX K CTPYKTYPE, COIEPKaHHUIO U Pe3yJIbTaTaM OCBOEHHUS yueOHOI AUCHUTIHHEI
«XuMHUs», B COOTBETCTBUU ¢ PekoMeHJauusiMH MO OpraHu3aliH IOJYy4YeHHs CPeIHEero
obmero oOpa3oBaHusi B TMpeaenax OCBOEHHs O0Opa30OBaTeNbHBIX MPOrpaMM CPEIHEro
npogeccuoHanbHOro obpasosaHus Ha Oa3e OCHOBHOro oOumiero oOpa3oBaHHsA C yueTOM
TpeboBaHuii enepanbHbIX rOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJY4aeMOi
npodeccun MM CNELMaNbHOCTH CpenHero npoeccHoHaNIbHOro o0pa3oBaHHs (MMCbMO
JlemapraMeHTa rocyAapCTBEHHOI MOJMTUKH B cepe moaroroBku padbounx kaapos u A0
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

Copnepsxanue nporpaMmbl « XMMHsI» HANPABIEHO HA JOCTH)KEHHE CIEAYIOIINX Lieseii:

+ (opmupoBaHue y 00y4yarOLHXCsl yMEHHsl OLIEHUBATh 3HAYMMOCTh XHUMHUYECKOrO 3Ha-
HHS JUTSL KQXKOTO YeJIOBEKa;

+ (opmupoBaHue y 00yHarLMXCs [HEJOCTHOrO NPEACTABICHHs O MUPE U POJIM XUMHH B
CO3/1aHUM COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpA; YMEHHS OOBICHATH
00BEKTBbI U MPOLECChl OKPY/KAIOLIEH AEHCTBUTENbHOCTU: MPUPOJHON, COLMAIBHOM,
KYJbTYPHO#, TEXHUYECKOI CPeJibl, — HMCIOJB3Ysl U TOrO XUMHYECKHUE 3HAHUSA,

+ pasBuTHE y OOy4HalolMXCs YMEHHil pa3iauyarb (pakThl M OLIEHKH, CPAaBHHBATh Olle-
HOYHbIE BbIBOIbI, BUJETh MX CBfA3b C KPUTEPUSMH OLEHOK M CBsA3b KPUTEPHEB C
OMpeieNIeHHOI CUCTEMOI LIeHHOCTEH, HOopMyIHPOBAaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIHIO;

- npuodpereHne OOy4arOIMIMMHUCS OMNbITa Pa3HOOOPa3HON NEeATeNbHOCTH, MO3HAHUS U
CaMOMO3HAHMSA; KIKOYEBbIX HABbIKOB, MMEHOLIMX YHHUBEPCAJIbHOE 3HAUEHHE JUIs
Pa3IUUHBIX BHIOB AEATENbHOCTH (HaBBIKOB PeLICHUs MPoOieM, MPUHATHS PeLIeHMI,
MOMCKa, aHanu3a 1 00paboTku MH(POPMALIMN, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB
M3MEpPEeHHi, COTpyaHM4YecTBa, Oe3omacHOro oOpaiieHMsi C BeLIeCTBAMH B
MOBCEHEBHOI JKU3HH).

B mporpamMmy BKIIOUEHO COAep)KaHHE, HAampaBieHHOe Ha (POPMHUPOBAHHE Yy CTYIEHTOB
KOMIETEHLHI, HeoOxomuMmbIix s kadectBeHHoro ocsoenuss OIIOIT CITIO Ha Oase
OCHOBHOro oOmero oOpa3oBaHusi C TMOJy4YeHHEeM cpenHero obmero oOpa3oBaHus,
NMpOrpaMMbl  MOATOTOBKM  KBAaJM(PUUMPOBAHHBIX pabovMx, Ciay)KalHX, MPOrpamMMbl
noAaroToBkH crneuuanuctos cpeanero 3sena (ITIKPC, TITICC3).

OBIIASI XAPAKTEPUCTUKA YUYEBHOM U CHUNINHBI «XUMHSI»

XHUMHsl — 3TO HayKa O BELIECTBAX, UX COCTaBe M CTPOEHHH, CBOICTBAX M MPEBPALIEHHSIX,
3HAYeHUH XMMHYECKHX BELIECTB, MaTEPHAJIOB U MPOLECCOB B MPAKTHYECKOH 1esaTeIbHOCTH
4eJIOBEKa.

Coneprxanune o0ueoOpa3oBaTe/ibHON y4eOHOM AUCUUIUIMHBI « XUMUS» HAIPaBJIeHO Ha
yCBOEHHE OOy4YarOIUMHCS OCHOBHBIX TOHSTHI, 3aKOHOB M TEOPHH XHMHH, OBJIaJIEHHE
yMEHUSIMM HaOM0aTh XMMUYECKUE SBJIGHUS, IPOBOAUTb XUMHYECKHI HKCIEPUMEHT,
MPOU3BONTD PACUEThl HA OCHOBE XUMHYECKHX (POPMYJI BEIIECTB U YPABHEHUH XUMHYECKUX
PEaKLIMIA.

B nponecce nzyuenus XuMun y 00y4aroLIUXCsi pa3BUBAIOTCS MIO3HABATEIbHbIE HHTEPECHI
U HHTEJJIEKTYaJbHble CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEJBLHOM MPHOOpEeTeHUs
3HaHHI MO0 XMMUH B COOTBETCTBHH C BO3HUKAIOIIUMH JKM3HEHHBIMH NMpoOjeMaMu, BOCIH-
ThiBaeTCs OepekHOe OTHOLIEHHUS K MPHUpOAe, MOHMMaHHe 310pOBOro odpasa KHU3HH, HeOO-
XOZIUMOCTH NPeayNpeKAeHUs SIBICHUH, HAHOCSLIUX Bpe 30POBBIO M OKpY KaloLlei cpeze.
OHM OCBaUBAKOT MPHEMBI TPAMOTHOT0, 0€30MaCHOr0 UCIOJIL30BaHHUSI XUMUYECKUX BEIIEeCTB U
MaTepHaJIoB, IPUMEHSIEMBbIX B OBITY, CEIbCKOM XO03sHCTBE U Ha IPOU3BOJICTBE.

ITpu cTpykTypupOoBaHuU coneprkaHus o0ueoOpazoBareibHON y4eOHOM QUCUUIUIMHBL 11
npoeccHoHaNbHBIX 00pa30BaTe/IbHbIX OpraHU3aluii, peanu3yrwux 00pa30oBaTEIbHYIO
nporpammy cpeaHero oowero obpazosanusi B npenenax ocBoenuss OITOIT CITO Ha Gase
OCHOBHOrO 0011ero o0pazoBaHHs, Y4UThIBaJach OObEKTHBHAS PEATbHOCTh — HEOOBILONH
00beM 4acoB, OTMYILIEHHBIX HA U3yY€HHe XUMHH U CTPEMIJIEHHE MAKCUMAJIbHO COOTBETCTBO-



BaTh MAesM pa3BuBaroiiero odyuenus. [ToaTromy TeopeTHyeckue BOMPOCHI MAKCHMAJIbHO
CMELeHbl K Hayajy H3y4eHHUs AMCLUUIUIMHBI, C TeM 4TOObI mocneayrommii Gpakrudeckuii
MaTepuas pacCMaTPUBAJICSA HA OCHOBE M3YYEHHbBIX TEOPHIi.

Peann3auus 1eyKTHBHOTO MOAXOAA K M3YYEHHUIO XMMHHU CMIOCOOCTBYET Pa3BUTHIO TAKHX
JOTMYECKUX Omnepanuii MbILIEHHs, KaK aHaliu3 W CHHTe3, 0000IeHne U KOHKpPeTH3aLus,
CpaBHEHHE U aHAJIOTHs, CUCTeMaTH3aus 1 Kiaccudukanus u ap.

H3yuenne xumuu B npoeCCHOHANBHBIX 00pa30oBaTeIbHbIX OPraHHU3aLUIX, Peau3yro-
mux 00pa30BaTeNbHYIO MPOrpaMMy CpeaHero odumero oOpa3oBaHus B MpejesnaXx OCBOEHHS
OITOIT CITO Ha 6a3e ocHOBHOro 0o0uiero oOpa3oBaHusi, UMEET CBOM OCOOEHHOCTH B 3aBH-
CUMOCTH OT npoduist npodeccHoHanIbHOro 00pa3oBaHus. ITO BLIPAKAETCS B COAEPIKaHUU
0o0yueHHsl, KOJIMYECTBE 4acOB, BbIIENSEMbIX HA M3y4Y€HHE OTIEJIbHbIX T€M IPOrpPaMMBbl,
riayOuHe UX OCBOEHUs 00ydaoUMKCs, 00beMe 1 XapakTepe MPaKTHYECKUX 3aHATHIL, BUAAX
BHEAYIUTOPHOH CaAMOCTOATENbHON paboThl CTY/I€HTOB.

Creunduka u3ydeHHs XMMHU MPHU OBJNAZAEHUH CHELMATbHOCTAMU TEXHOJOrHYECKOro
npoduns orpaxkeHa B kakaoi Teme paszzpena «CoxepkaHue yueOHOW AMCUMIUIMHB B
pyOpuke «IIpopunbHbie 1 MpPoPECCHOHATBPHO 3HAYMMbIE DJIEMEHTbI COAEPIKAHUSA». DTOT
KOMITOHEHT PeaJM3yeTcsi Mpu MHAMBHAYAJIbHOH CaMOCTOATENbHOI paboTte oOydarourmxcs
(Hanucanuu pedepaTos, MOArOTOBKE COOOIIEHHMIH, 3alMTE MPOEKTOB), B Mpoiecce y4eOHOit
NeATeNbHOCTH  TOJA  PYKOBOACTBOM  TpernofaBaresst  (BBIMOJHEHHMH  XHUMHYECKOrO
IKCIEpUMEHTa — J1abOpPaTOPHBIX OMBITOB M MPAKTHYECKUX paloT, peleHHuH MPaKTHKO-
OpPHUEHTUPOBAHHBIX PACYETHBIX 3a/a4 U T. 1.).

B npouecce u3ydeHuss XUMUH TEOPETHUECKUE CBECHHS AOTOMHIIOTCS JEMOHCTPALIUAMH,
1a0OpaTOPHBIMU OTBITAMH U MPAKTHYECKUMH 3aHATUSMH. 3HAYUTEILHOE MECTO OTBOAMTCS
XMMHUECKOMY 3KCrepuMeHTy. OH OTKpPbIBa€T BO3MOKHOCTb (POPMHUPOBATH y O0yUarOIINXCs
CriellManbHble TMpeIMeTHble YMeHHs: padoTaTh C BELIECTBAMH, BBIMOIHATH MPOCTHIE
XMMHUYECKHE OIBIThl, YUUTb OE30MaCHOMY M 3JKOJOMMYECKH TIPaMOTHOMY OOpalleHHI0 ¢
BELLECTBAMMU, MaTEpUATaMH 1 MPOLIECCaMH B ObITY M Ha MPOHU3BO/ICTBE.

Jlnsi opraHM3ainy BHeAy AMTOPHOI CaMOCTOSITENIbHOMN paboThl CTYAEHTOB, OBJIAAEBAIOIIIHX
cneunanbHocTsiMu CITO TexHuveckoro mnpodeccHoHaIbHOro 00pa3oBaHMs, MPEACTaBIEeH
NPUMEpHbIii nepeyeHb pedepaToB (IOKIAA0B), MHANBHYAJIbHbBIX MPOEKTOB.

B npouecce u3ydeHuss XuMHH BaXHO (POPMHUPOBATH HHPOPMALIMOHHYIO KOMIETEHTHOCTh
oOyuarommuxcs. [ToaToMy mpu opraHu3aluu CaMOCTOATENbHOH paboThl HEOOXOAMUMO ak-
LEHTHPOBATh BHUMaHHe O0Yy4alolMXCs Ha MOMCKe WH(POPMALMK B CPENCTBAX MACCMENHA,
WnTepHeTe, y4eOHOI M CrEUHANbHOI JTHTEpaType C COOTBETCTBYIOLIMM O(OPMIEHHEM M
MpeACTaBJIEHHEM Pe3yJIbTaTOB.

H3yuenne obiieoOpa3oBaTeibHOI yueOHOI AMCUMIUIMHBI « XUMUs» 3aBEpLIAeTCs MOJ-
BeJleHHeM UTOroB B popme nuddepeHIHpoBaHHOIO 3a4era.

MECTO YYEBHOU JANCIHHUIIIMHBI B YYEBHOM ILVIAHE

VueOHasi aucuuruinHa «XuMUs» sBJIseTcs yueOHbIM MPEAMETOM Mo BbIOOpY u3 00si3a-
TenbHOI npeamerHoil obnactn «EcrectBeHHbie Haykn» PI'OC cpennero obuero obpaso-
BaHUS.

B OI'BITOY «BAJIK», peanusyioiiero odpa3oBaTeabHyO MPOrpaMMy CpeiHero oduero
obpasoanus B npenenax ocsoerus OITOIT CITO Ha 6a3e ocHoBHOro 001Iero odpazoBaHus,
yueOHast aucuuniauHa «Xumus» u3ydaercss B 00meoOpa3oBaTenbHOM LHKIE yueOHOro
OIIOIT CITO Ha Ga3e ocHoBHOro obuero odbpa3oBaHus C MOJy4YEHHEM CpeaHero odiiero
obpazosanus (ITIKPC, ITTICC3).



PE3YJILTATHI OCBOEHHS YYUEBHOU ANCIUTIIMHBI

OcBoenune conepxanusi y4eOHONH MUCLMIUIMHBI « XUMUs», 00eCneunuBaeT AOCTH)KEHHE
CTYIEHTaMH CIeYIOUINX Pe3yJIbTaTOB:

© JIUYHOCHIHBIX:
4yBCTBO FOPAOCTH M YBAXKEHHsI K HCTOPUH M JOCTHKEHUSM OTE€YECTBEHHON XUMH-
4eCKOH HayKH; XHMHYECKH IPaMOTHOE MOBeieHHe B MPO(heCcCHOHAIbHOI AesTeNb-
HOCTH W B ObITY mpu oOpaleHun ¢ XUMHYECKUMH BELIeCTBAMH, MaTepuajaMu U
MPOLIECCAMH;
FOTOBHOCTb K MPOIO/DKEHHIO O0pa3oBaHMsl M MOBbILIEHHUs KBalu(pUKALMH B H3-
OpanHOI npodeccroHaNbHON AeITeTIbHOCTH U O0BEKTHUBHOE OCO3HAHUE POJIH XH-
MHUYECKHX KOMIIETEHLHIi B 3TOM,
YMEHHE HMCIOJIb30BaTh JOCTHKEHUSI COBPEMEHHONH XUMHMYECKOH HAyKH M XMUMUYe-
CKMX TEXHOJIOTMH UIsl MOBBILIEHUs] COOCTBEHHOTO MHTEIJIEKTYaJbHOIO Pa3BUTHS B
BbIOpaHHOI NMPO(pECCHOHANBHON e TeTbHOCTH,

© MemanpeomMemmnbix:

- HCMOJb30BAHUE PA3JIMYHbIX BHIOB TMO3HABATEIbHON NEATEIbHOCTH M OCHOBHBIX
MHTEJUIEKTYaJIbHbIX Omnepanuii (MOCTaHOBKM 3amaud, (OpMyIHpPOBaHHs TMIOTE3,
aHalM3a W CHHTEe3a, CpaBHEHMs, OOOOIIEHMSs, CHCTEMATHU3aLMH, BbISIBICHUS
NMPUYUHHO-CJIEICTBEHHBIX CBsA3€H, MOMCKA aHaNOroB, (POPMYJIHPOBAHUS BbIBOIOB)
JUIl peLeHHsl MOCTAaBAEHHON 3a7a4M, MPUMEHEHHE OCHOBHBIX METO/0B MO3HAHUS
(HaOnroieHHs, HAYYHOTO HKCMEPUMEHTA) /Ul M3Y4YeHUsl PAa3IUuYHbIX CTOPOH XH-
MHUYECKHNX OOBEKTOB M MPOLECCOB, C KOTOPBIMH BO3HHKAET HEOOXOAUMOCTDb CTal-
KMBaThCs B mpodeccroHanbHoii cdepe;

MCTIOb30BAHHE PA3/IMYHBIX MCTOYHMKOB AJISI MOJY4EHHsl XUMHYeCKoii nHdopma-
LIMM, YMEHHUE OLEHHUTD €€ JOCTOBEPHOCTD ISl JOCTHKEHUSI XOPOLIUX PE3YJIbTATOB B
npodeccuonanbHoi chepe;

* HPEOMEMHbIX:

- c(hopMHUPOBAHHOCTH TPEACTABJIEHUH O MECTe XMMHUH B COBPEMEHHOI Hay4HOI
KapTHHE MHpPA; MOHMMAHHE POJH XUMHHU B (OPMHPOBAHMU KPyrosopa U QyHK-
LIMOHAJILHOH PAaMOTHOCTH Y€JIOBEKA VISl PELIEHUs MPAKTHYECKUX 3a/1a4;

BJIaZICHUE OCHOBOIOJIAraA0LIIUMH XUMHUYECKUMH MOHATHSIMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTAMH, YBEPEHHOE MOJIb30BAHUE XHUMHYECKOH TEPMHHOJIOTHENH W
CHMBOJIMKOI;

BJIaZICHUE OCHOBHBIMHU METOJAMH HAayYHOrO MO3HAHUS, UCMONB3YEMbIMU B XUMHH:
HaOmoieHneM, ONMCaHHeM, H3MEPEHHEM, SKCIIEPUMEHTOM; yMeHHe 00pabaThiBaTh,
OOBACHATH Pe3yJbTaThl MPOBEAEHHBIX OMbITOB M JAENaTh BbIBOIbI, TOTOBHOCTH M
CMOCOOHOCTh MPUMEHSATH METObI MO3HAHUS MPH PEIIEHHH MPAKTHYECKUX 3a7a4;
cOpMHUPOBAHHOCTD YMEHHS NaBaTh KOJIMYECTBEHHBIE OLEHKM M MPOU3BOAMTH
pacueThbl Mo XMMHUYECKHM (OpMyJiaM U YPaBHEHHSM,

BIIaJIEHHE TMPAaBWJIAMH TE€XHUKH O€30MacHOCTH MPH HCMOIb30BAHHMHM XMMHUYECKHX
BELLECTB;

- cOpMHPOBAHHOCTb COOCTBEHHOI MO3ULIMK 110 OTHOLIEHHUIO K XMMHUYECKOi nHpop-
MaLHMH, MOJTy4aeMO U3 Pa3HbIX HCTOYHHKOB.



CO/JIEP)KAHUE YYEBHOM AU CHUTLINHBI
Bsenenue

HayuHble MeTOZbI MO3HAHMS BELIECTB M XUMHMYECKUX siBJIeHMH. Pojib skcnepumeHTa u
TEOPHH B XUMHH. MozienpoBaHue XMMHUYECKHX MPOLIECCOB. 3HaUeHHe XMMUHU MTPU OCBOESHHUH
cneuunanbHocreit CI1IO TexHudeckoro npoduis npodheccuoHaIbHOro 00pa3oBaHHUs.

1. O6was u Heopranudeckas Xumus /. 1. Ocnouvie nOHAmus u 3aKOHbI XUMUU

OcHoBHbie nousiTus xumuu. BeuecrBo. Atom. Monekyna. XUMHUYECKHUI 3JI€MEHT.
Annorponus. Ilpocteie u cnoxnbie BewecTsa. KauecTBeHHbIH U KOMMUYECTBEHHbINH COCTaB
BeLlecTB. XuMH4YecKue 3Haku MU (popmyibl. OTHOCHTENBHBIE ATOMHAsi U MOJIEKYJISIpHAst
maccel. KonnyecTso BerecTsa.

OcHoBHBIE 3aK0HBI XUMHH. CTexnomeTpus. 3aKOH COXPaHEHHsI MAaCChl BEILECTB. 3aKOH
MOCTOSIHCTBA COCTaBA BELIECTB MOJIEKYJISIPHON CTPYKTYpPhl. 3aKOH ABOraapo M CIeICTBUS U3
Hero.

PacueTHble 3a1a41 HA HAXOXkK/I€HHE OTHOCUTENIBHOM MOJIEKYJISIPHOI MacChl, ONpeaeieHne
MacCOBOM 10/ XUMHYECKHX 3JIEMEHTOB B CJIOKHOM BEILECTBE.

Jemoncmpavyuu

Mopaenu aTOMOB XUMHYECKUX 3JIEMEHTOB.

Mopnenu MOnekys MpOCTbIX U CIOXKHBIX BeulecTs (mapocrepskHeBble U CTioapra —
Bpurneba).

Konnexkuust npocThIX U CIOKHBIX BELIECTB.

HexoTopele BewecTpa KOJM4ecTBOM 1 MOJIb.

Mopnenb MonsipHOro odbema ra3os.

Annorponus pocdopa, Kucaoposa, 0J0Ba.

IIpocpunbnsie u npoheccuonaivno 3nauumsie 31emMeHmsvl cOOEPIHCAnUA. AnNnOTPONHbIE
monudukauuu yriepoaa (anmas, rpadur), kuciopoaa (KUCIOpoa, 030H), oJioBa (cepoe u
Gesoe 011080). [ToHsATHE O XUMHYECKOH TEXHOJIOTHH, OHOTEXHOJIOrHH U HAHOTEXHOJIOTHH.

1.2. I[Tepuoouyeckuit 3akon u Ilepuoouyeckas cucmema xumuyeckux snemenmos J[. 1.

Menoeneesa u cmpoenue amoma

Iepuoanuecknii 3axkon /.M. Menneneesa. Otkpeitue /I 1. Menneneesbim [leproanye-
ckoro 3akoHa. [Tepuonuueckuii 3akoH B popmynuposke J[. 1. Menneneesa.

[Tepunoauueckass Tabnuua XUMHYECKMX 3J€MEHTOB — rpaduueckoe oTtoOpaxkeHue
nepuoanyeckoro 3akoHa. CTpykTypa nepuoaMYecKOil TaOmuupbl: nepuoabl (manbie H
Oonbuine), rpynnsl (raaBHas ¥ nodOUHas).

Cmpoenue amoma u Ilepuoouueckuit 3axon /|.U.Menoeireeea. ATom — ClOXKHas
yactuua. Aapo (MpOTOHBI U HEHWTPOHbI) M 3aekTpoHHas obosnouka. M3oronel. Ctpoenne
3NIEKTPOHHBIX 000JIOYEK aTOMOB 3JEMEHTOB Majbix MepuoaoB. OCOOEHHOCTH CTPOEHMs
3NIEKTPOHHBIX 000JI0UEK ATOMOB 3JIEMEHTOB OOJIBIINX MEPHOOB (MEPEXOAHBIX 3JIEMEHTOB).
[Tonsitue 06 opburansx. s-, p- u d-opOutanu. DneKTPOHHBIE KOHPUIypaLMU aTOMOB XH-
MHYECKHUX 3JIEMEHTOB.

Cospemennasi (popmynmposka Ilepuoanueckoro 3akona. 3nauenue Ilepuonmveckoro
3akoHa u [Tepuoanueckoil cucremsl XuMnuyeckux snemenTos JI M.Menneneesa s passutus
HayKH ¥ MIOHUMAHUSI XUMHYECKOIT KaPTHHBI MUPA.

Jemoncmpayuu

Paznuunbie popmel [Tepuonnueckoii cucremsr xumuueckux ssementos [ 1. Menneneesa.

Junamuueckue Tabnuibl 1st moaenuposanus Ilepuoauyeckoii cuctemsl.

DneKkTpu3aLus TeN U UX B3aUMOJEICTBHE.

Jlabopamopustit onsim

MonenupoBanue nocrpoenus Ileproanueckoii Tabauibl XUMHYECKHX 3JIEMEHTOB.

IIpopunsnsie u npogeccuonaivno 3nauumsie riemenmst cooeprymcanus. Panno-
aKTHUBHOCTb. MCronb3oBaHHe paJHOaKTHBHBIX H30TOMOB B TEXHMYECKHX Lesix. PeHrre-
HOBCKO€ M3JIy4Y€HHE W €ro HMCIOJIb30BaHHE B TEXHUKE U MeauuuHe. MonenupoBaHue Kak
METOJI MPOrHO3MPOBAHMS CUTYALH HA NPOH3BOICTBE.

1.3. Cmpoenue seugecmea

HNonHas xumH4ecKasi CBSi3b. KaTHOHbI, HX o6pa303am{e H3 aTOMOB B pPE3YyJIbTATE IMPO-
necca OKHCJICHHUS. AHHOHI:I1 55,4 06])33088111{6 M3 aTOMOB B pe€3yJibTaTe Ipouecca BOCCTa-



HoBNeHUs1. MOHHAasA CBA3b KaK CBsI3b MEKAY KaTMOHAMHM M aHMOHAMHU 3a CUET 3JIEKTPOCTa-
THYeckoro mnputsukeHusi. Kuaccupukaumss MOHOB: MO COCTaBy, 3HAKy 3apsna, HAJIUYHIO
ruapaTHoii obonouku. MoHHble kpuctamnmnueckue pewmerky. CBOHCTBA BEIIECTB ¢ HOHHBIM
THUIOM KPHUCTAJUIMYECKOH PEIIeTKH.

KoBanenTHasi xumu4eckas cBsizsb. Mexanusm oOpa3oBaHHs KOBaJeHTHOH CBs3U (00-
MEHHBII 1 JOHOPHO-aKLENTOPHBII). DIEKTPOOTpHLIATEIbHOCTE. KOBaneHTHBIE MossipHas U
HernojsipHasi cBsi3M. KpaTHOCTb KOBaJ€HTHOH CBsi3M. MousiekyisipHble M aTOMHBIE KpHU-
crajumyeckue pemerku. CBoiicTBa BeUIECTB ¢ MOJIEKYJIIPHBIMH U aTOMHBIMH KPHCTaJLITH-
YEeCKHUMH pelIeTKaMH.

Merannnueckas ¢Bsizb. Metannnyeckasi KpUCTa/UIM4eckas peuerka 1 MeTajijandeckas
XUMHUecKas CBsA3b. PU3nuecKkue CBOICTBA METAJLJIOB.

ArperaTHbie COCTOSIHHSI BellleCTB H BOJAOPOAHASs CBf3b. TBepaoe, KUAKOE WU
razoo0pasHoe cocTosiHus BeuiecTs. [lepexon BeuecTa U3 OJHOrO arperaTHOrO COCTOSIHUS B
apyroe. BonopoaHas cBsi3b.

Yuctoie BemecTsa U cmecH. [lonsaTue o cmecu BemecTs. I'OMOreHHbI€ M reTepOreHHbIe
cmecu. CoctaB cmeceii: 00beMHasi 1 MacCoBasi JOJH KOMITIOHEHTOB CMECH, MacCoBasi 10JIs
npuMeceil.

JAucnepcubie cucrembl. [loHaTtue o naucnepcHoii cucreme. [lucnepcHas (dasa u
nucniepcuonHas cpena. Knaccudukauusi aucrnepcHbix cucteM. [IOHSTHE O KOJJIOMAHBIX
CHUCTEMaX.

Jemoncmpayuu

Monenb KpUCTAIMYECKOI pelieTKH XI0pHaa HaTPHUs.

OO6pa31bl MUHEPAJIOB ¢ HOHHOM KPUCTAJUTHYECKOI PeLleTKOMN: KabLIUTa, rajIuTa.

Mopnenu KpUCTaNINUECKHX PELIETOK «CyXOro jbaay (MM iioxa), anmasa, rpapura (uau
KBapua).

[Tpubopsl Ha KUAKUX KpUCTAJLIAX.

OOpasupl pasnu4HbIX AUCMEPCHBIX CHCTEM: 3MYJIbCUH, CYCMEH3Mii, a3po30ei, reaei u
30J1€H.

Koarynsiuus.

Cunepesuc.

Oddext Tunpans.

Jlabopamopusie onvimot

[TpuroroBnenmne cycrneH3nu kapOoHaTa KajablHs B BOJIE.

[TonyyeHnue 3MyaIbCHH MOTOPHOT'O Maca.

O3HakoMIIeHHE CO CBOWCTBAMH JUCIEPCHBIX CHCTEM.

IIpodpunvnsie u npopeccuonaivuo 3nauumsie remenmst cooepyncanun. IonspHoCcTb
CBS3U W nonspHOCTh Mosekynbl. Konnencauus. Texkydects. Bosronka. Kpucrannusanus.
Cybnumauus u necybnumanmsi. AHoManuu GU3NUECKMX CBONHCTB BOAbI. JKnakue KpucTauibl.
MuHepasnbl ¥ TOPHbBIE MOPO/bI KAK MPUPOAHBIE CMECH. DMYJILCUH U CYCNEH3UH. 3011 (B TOM
yucse a3pos3onu) u renu. Koarynsauus. Cunepesuc.

1.4. Booa. Pacmeopul. Dnexmponumuyeckas ouccoyuanis

Bona. Pacreopel. PacTrBopenne. Bona kak pacrBopurenb. PacTBOPMMOCTb BELIECTB.
HaceileHHbIe, HEHACBILIEHHBIE, TEPECHILIEHHbIE PACTBOPHL. 3aBUCUMOCTb PaCTBOPHUMOCTH
rasos., JKUAKOCTEH M TBEP/bIX BELIECTB OT PAa3JHUHBIX (AKTOPOB.

MaccoBasi 10151 paCTBOPEHHOTO BELIECTBA.

DAEKTPOTHTHYECKAS AHCCOLHALHS. DNEKTPONUTHI H HEIJIEKTPOUTBI.
DneKkTponuTHYecKas aAuccourannsi. MexaHu3Mbl 3NEKTPOJUTHYECKOH AMCCOLHALNM JUIs
BELIECTB C pa3sAMYHBIMM THMAMHM  XMMHYeCKOil  cBsisu. ['mapatupoBaHHble W
HeruapaTupoBaHHble HOHbL CTeneHb 3nekTponuTHyeckoit auccoupaunu. CusbHble U
cnabbie 31eKTpouThl. OCHOBHBIE MOJIOKEHHS TEOPUH JIEKTPOJIUTHYECKOI AUCCOLIUALIMH.
KucaoTbl, OCHOBaHMS M COJIM KaK 3JIEKTPOJIUTHI.

Jemoncmpayuu

PacTBOpMMOCTD BELLECTB B BOAE.

CobupaHue razoB METOIOM BBITECHEHHSI BOJbI.

PacTBOpeHune B BOJI€ CEPHOI KUCIIOTHI U COJIEi aMMOHMSI.

OOpasipbl KpUCTAIOrHPATOB.

M3rorosneHue runcoBoi MoBsI3KHU.

HcnbiTaHne pacTBOPOB 3JIEKTPOJUTOB U HEINEKTPOIUTOB HA MPEAMET ANCCOLIMALIMH.

3aBUCHMOCTb CTEMEHHU 3JEKTPOJMTHUECKON AMCCOLMALMM YKCYCHOH KMCJIOTHI OT pas-
OaBneHus pacTBopa.



JIBMke€HME OKPALIEHHBIX HOHOB B AJIEKTPHUYECKOM TOJIE.

[TpuroroBneHue KeCTKOM BOAbI M YCTPAHEHHE €€ JKECTKOCTH.

HoHuTeI.

OOpasibl MUHEpPATbHBIX BOI PA3IHYHOTO Ha3HAYEHMS.

Ipakmuueckoe 3ansamue

[IpuroroBnenue pacTBopa 3aaHHON KOHUEHTPALIUH.

Ilpoputbnsie u npoghpeccuonaivno 3nauumsie riemenmst cooepryucanus. Pactsopenue
Kak  (U3MKO-XUMHYECKH  mpouecc. TeryoBble 3¢GQdeKkTbl MNpH  PaCTBOPEHHH.
Kpucramnoruaparsl. Pemienue 3a1ay Ha MacCOBYIO JIONIKO PacTBOPEHHOro Berectsa. [Ipu-
MEHEHHe BOJbl B TEXHHYECKHX LejsiX. JKecTKOCTb BOABI U CrOCOObI ee ycTpaHeHus. Mu-
HepaJibHbI€ BOJBL.

1.5. Knaccugpurayus neopeanuueckux coeOunenuit u ux c6oiicmea

Kucnorsel u ux cpoiicrBa. KHCIOTBI KaK 370eKTPONIMTHI, UX KilaccHUKaLus 1o pas-
JMYHBIM MPHU3HAKaM. XHMHUYECKHE CBOWCTBA KMUCJIOT B CBETE TEOPHUH IJIEKTPOIUTHYECKOMH
auccoumaunu. OcoOeHHOCTH B3aMMOJEHCTBHA KOHLIEHTPHUPOBAHHON CEpHON M a30THOM
KUCHOT ¢ MeTasiaMu. OCHOBHbIE CMTOCOOBI MOMYHYEHHUS! KUCIIOTI.

OcHoBanusi u ux cBoiicTBa. OCHOBaHHS KaK 3JMEKTPOJINTDI, UX Kiaccuukalys rno pas-
JUYHBIM NPHU3HAaKaM. XHMMHYECKHE CBOICTBA OCHOBaHHil B CBETE TEOPHUU HJEKTPOJUTHYE-
CKOiT auccoumannu. Pa3nokeHne HepaCTBOPUMBIX B BoAe OCHOBaHMH. OCHOBHbIE CMIOCOOBI
MOJIy4E€HUsI OCHOBAHMIA.

Coan u ux csoiicrBa. Conu kak snextponutbl. Conu cpeaHue, KUCable 1 OCHOBHBIE.
XuMHYeCcKHe CBOHCTBA COJIEH B CBETE TEOPUH IJIEKTPOIMTHYECKOH auccoumauuu. CrnocoObl
MOJIy4€HHs CONEH.

['unponus coneii.

Oxcuabl 1 ux cBoicrea. Coneobpasyroue u HecosneoOpasyoime okcuabl. OCHOBHBIE,
am(poTepHbIe U KHCIIOTHbIE OKCHbI. 3aBUCUMOCTb XapaKTepa OKCH/A OT CTENEHU OKHCISHUs
oOpasyroiero ero merauia. XuMHUECKHe CBOMCTBAa OKCHAO0B. [TonyyeHne oKkCHaoB.

Jemoncmpayuu

B3aumoneiicTBie a30THOM U KOHLIEHTPUPOBAHHON CEPHON KHCIIOT C METalJIAMH.

["openue pocdopa u pacTBopeHne NPoayKTa rOPeHUs B BOJIE.

[Tonyuenue u cBolicTBa ampOTEPHOro rHAPOKCHAA.

HeoOpaTumblii rugponns kapouaa KaabLus.

OOGpatumblii rTHAPOIU3 CONEH PA3THMYHOrO THUMA.

Jlabopamopusie onvimot

HcnpiTanue pacTBOPOB KUCIOT MHAHMKATOPAMH.

B3aumoneiicTBue METanioB ¢ KUCIOTAMH.

B3anmozneincTeue KUCIOT ¢ OKCHAAMH METaJUIOB.

B3aumopneiicTBue KUCIOT C OCHOBAaHUSIMH.

B3aumoneicreue KMCIOT € CONSAMM.

HcnbiTanyie pacTBOPOB LIea04eil MHAMKATOPAMH.

BsaumoneiicTeue 1enouei ¢ ConsimMu.

Pa3noxeHne HepaCTBOPUMBIX OCHOBaHHIA.

B3aumonencTeue conei ¢ MeTallaMH.

B3aumopneiicTBue coneii apyr ¢ Apyrom.

['uaponus coneii pa3auyHOro TUMa.

IIpopuirensie u npogpeccuonarvno 3nauumsie riemenmst cooepycanun. Ilpasuna
pazbaBneHusi cepHoOil KucnoThl. Mcrnonp3oBaHue CEepHOIl KHCIOThI B MPOMBIIIIEHHOCTH.
Enkwue menoun, ux nCnonb30BaHuE B MPOMBILIIEHHOCTH. ["alenas u HeralieHast U3BeCTh, UX
NMpUMEHEeHHE B CTpouTenbeTBe. I unc u anedactp, runcoBaHue.

[Toustue o pH pacrBopa. Kucnornas, menounas, HelTpaibHas Cpeaia paCTBOPOB.

1.6. Xumuyeckue peaxyuu

Knacecndpukauna xumuueckux peaxkumi. Peakuuum coenuMHeHuUs, pas3jiOkKeHHs, 3a-
meutenusi, obmena. Karanuruyeckue peakuuu. OOpatumble U HeoOpaTHMble pPeaKLMHU.
I"OMOreHHbIE U IeTepPOreHHble PeakLnt. DK30TePMUYECKHE U SHIAOTEPMHUYECKHE PEaKLIMH.
TeruoBoii 3¢ ekt xummudeckux peakiuii. TepMOXUMHYECKHE YPaBHEHHUS.

OKHCAUTEIBHO-BOCCTAHOBHTEIbHBIE peakuuH. CreneHb okucieHus. Okucaurens u
BOCCTaHOBJIeHHe. BoccraHoBuTeNb U OKMCAeHHe. MeToa 3/1eKTpoHHOro OanaHca aist co-
CTaBJICHHs] YPABHEHHI OKHUCIMTEIbHO-BOCCTAHOBHTENIbHbBIX PEAKLIMA.



CkopocTh XHMHYeCKHX peakuuit. [IoHsATHE O CKOPOCTH XMMHMYECKMX pEaKLHii.
3aBUCUMOCTD CKOPOCTH XHUMHUYECKMX pPEaKLMi OT pasJudHbIX (aKTOPOB: MPHUPOIbI
pearupyrouMx BEUeCTB, UX KOHLIEHTPALMH, TEMIEePaTyPbl, MOBEPXHOCTH COMPHUKOCHOBEHHUS
M MCTIOJIb30BAHMSA KaTaINu3aTOPOB.

OopaTumMocTb XuMHYecKHX peakunii. OOpaTumbie n HeoOpaTUMbIe peakun. XuMH4e-
CKO€ PaBHOBECHE U CIMIOCOOBI €r0 CMEIEHUsI.

Jemoncmpayuu

[Tpumepbl HeOOpPaTUMBIX peakLuii, HAYIIHUX ¢ 00Opa30oBaHHEM OCaaKa, ra3a MM BOIbI.

3aBHCHMOCTB CKOPOCTH PEaKLMK OT MPUPOAbI PEarnpyrOIIUX BEeLIeCTB.

B3aumopelicTBie pacTBOPOB CEPHOI KHCIOTHI C PaCTBOpaMH THOCYJib(paTa HaTpus pas-
JIMYHOH KOHLEHTPALIMH U TeMIepaTyphl.

Mopenb Kunsiero cios.

3aBHCUMOCTb CKOPOCTH XMMHYECKOH peakLMu OT MPUCYTCTBUS KaTalu3aTopa Ha mpuMepe
pasyiokKeHHus MepoKCcHIa BOJOPOAA ¢ MOMOIIBIO AMOKCHIA MAPTaHIla U KaTajasbl.

Mopnenb snexTponusepa.

Monenb 31eKTPONU3HON BaHHBI JUTS MOTYYEHHs aIFOMUHUS.

Moznenb KONOHHBI CHHTE3a aMMHUAKa.

Jlabopamopusie onsimot

Peakiust 3amelieHusi MeI JKeJIe30M B PACTBOPE MEIHOTO KyIopoca.

Peakuun, unymue ¢ oOpa3oBaHHEM OCaKa, ra3a WIH BOJbL.

3aBUCHMOCTb CKOPOCTH B3aMMOJEHCTBHS COJITHOH KHCJIOTHI C MeTa/ulaMu OT MX MpH-
pOnbL.

3aBHCUMOCTb CKOPOCTH B3aUMOJEHCTBUs LIMHKA C COJITHOW KHCJIOTOH OT €€ KOHILeH-
Tpauuu.

3aBHCUMOCTB CKOpOCTH B3aumoaeicTsust okcuaa menu (1) ¢ ceproit kucnoToii ot Tem-
nepaTyphl.

IIpopunvnsvie u npoghpeccuonaivno 3nauumsie r1emenmst cooepicanusn. Ilonsarue od
ANEKTPOM3e. DNEKTPOIM3 PACIUIaBOB. DJEKTPOJIN3 PACTBOPOB. DJIEKTPOJIUTHUECKOE
nonyyeHue amomunus. IlpakTudeckoe npumeHeHue snexTponusa. ['anbBaHOMIACTHKA.
["anbBanocTerus. PaguHupoBaHe LBETHBIX METAJIIOB.

Kartanus. ['omorennbie u rereporeHHbie katanusatopbl. [Ipomoropel. Katanutudeckue
anbl. UIHTHOUTOPBI.

ITpou3BOACTBO aMMHaKa: ChIpbe, anmnapaTypa, Hay4Hble TPUHLIUIIBL

1.7. Memaunnst u nememaivi

Metaniabl. OcoOeHHOCTH CTPOEHHS] aTOMOB M KpUCTAJUIOB. PHU3nuecKue CBONCTBA Me-
TtayuoB. Knaccuukauuss MeTaysioB MO pasjiMyHbIM IMpHU3HAKaM. XHMHYECKHE CBOICTBa
METaJIOB. DJIEKTPOXUMHUYECKHUI psiji HANpsiKeHUH MeTauio. Meraiorepmusi.

OO6ue cnocoObl nmonydenuss meramnoB. [lonsTue o meramnypruu. [lupomeramnyprus,
TUAPOMETAILTYPris U deKTpoMeTamutyprus. CriiaBbl YepHbIE U LIBETHBIE.

Hemerannbl. OcoOeHHOCTH CcTpoeHuss aToMOB. HemeTamnbl — mpOCTbie BEIIeCTBa.
3aBUCUMOCTb CBOICTB TaJIOTEHOB OT WX TMOJIOKEHHs B MEPHOAMYECKOH CHCTEME.
OxkucnIUTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETAJUIOB B 3aBHCHMOCTH OT HX
MOJIO’KEHUS B PSY JIEKTPOOTPULIATEIbHOCTH.

Jemoncmpayuu

Konnekuust merasios.

B3aumopeiicTBue MeTtajuioB ¢ HemeTajulaMu (kene3a, LUMHKAa W aJIOMUHHS C Cepoi,
AJIOMHHUSA C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHE JkKeJie3a B XJI0pe).

["'opeHue meTasuios.

ANIOMUHOTEPMHUSL.

Konnekuusi Hemerannos. ['openune Hemetannos (cepwl, ¢ochopa, yrias). BoitecHenne
MeHee aKTHBHBIX TaJJOr€HOB M3 PACTBOPOB MX COJjieii Dosiee akTHBHBIMH TraJIOr€HaAMH.

Mopenb NpOMBILIIEHHONH YCTAaHOBKH Uil MPOU3BOJICTBA CEPHOM KUCIOThL. Moaenb nevu
ans oOxkura u3BecTHsKa. Koyuiekuuu nmpoaykumii CHIIMKaTHON MPOMBILIJIEHHOCTH (CTeKIa,
bapdopa, dasiHca, iemMeHTa pa3IUYHbIX MAPOK U Ap.).

Jlabopamopmusie onvimot

3akajika ¥ OTIYCK CTaJIH.

O3HakoMIIeHHE CO CTPYKTYpaMHu ceporo u Oesioro 4yryHa.

PacnioznaBanue pyn xenesa.

Ipakmuueckue 3anamus

[Tonyyenue, coOupaHue U pacro3HaBaHUE ra3oB.

Penienne skCriepuMeHTalbHbIX 3a7auy.
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Ipopunvnvie u npogheccuonanvno 3nauumosie remenmst cooepyucanun. Kopposus
METAJJIOB. XHUMHYECKas M JSJEKTPOXMMHYECKas. 3aBUCHMOCTb CKOPOCTH KOPPO3MHM OT
yCIOBHii Okpyskaromel cpenabl. Knaccupukauusi KOppo3HMM METasIOB MO  Pa3IHYHbIM
npusHakam. CrnocoObl 3aIIMThl METAJLIOB OT KOPPO3HH.

[Tpou3BOACTBO UyryHa U CTaN.

[Tonyyenue HemeTaI0B (PAKLMOHHON MEPErOHKOMN JKUIAKOTO BO3AyXa U JJEKTPOJIH3OM
pPacTBOPOB MJIH PACIIaBOB JJIEKTPOJIMTOB.

CunukarHasi POMBIIIIEHHOCTD. [IpOU3BOACTBO CEPHOI KUCIOTHI.

2. Opranuyeckasi XUMHs

2.1. Ocno6nvie NOHAMUS OPeAHUYECKOT XUMUU U MEOPUsI CMPOCHUS
OP2AHUYECKUX COCOUHEHUT

Ilpeamer opranuyeckoi xumuu. [IpupoaHbie, HCKYCCTBEHHbIE U CHHTETHYECKHE Opra-
Hu4eckue BemecTBa. CpaBHEHHE OPraHHYECKUX BELIECTB C HEOPraHUYECKHMH.

BanentHocTh. XUMHUYECKOE CTPOCHHE KAaK MOPSJOK COCAMHEHUSI aTOMOB B MOJIEKYJIbI 10
BaJICHTHOCTH.

Teopusi cTpoenusst opranunyeckux coeauHeHuii A. M. Bbyraeposa. OcHoBHbIE
MOJIOKEHUS] TEOPHU XUMHUYECKOro cTpoeHus. M3omepus u uzomepsl. Xumuieckue Gopmyibl
M MOJIEJIM MOJIEKYJT B OPraHUYECKONH XUMHH.

Knaccupukauusa opranmueckux semects. Knaccudukaums BelecTs mno CTPOEHHIO
YIJIEPOHOTO CKeeTa M Hanu4Mio GyHKUMOHAMbHBIX rpynmn. ['omonoru u romonorus. Ha-
yana HomeHkaatypsl [UPAC.

Knaccupukauus peakumii B opraHumuecko xumum. Peakuum npucoenuHeHHs
(runpupoBaHMs, TraJOr€HUPOBAHMsA, TMAPOTAJOreHUPOBaHMs, ruapatauuu). Peakuun
oTumienyaeHus (AerMaApupoOBaHus, NErMApOrajsoreHupoBaHusA, aeruaparauuu). Peaxuun
3amerneHus. Peakuun usomepusanmn.

Hemoncmpayuu

Mozenu MoeKys roMOJIOrOB U H30MEPOB OPraHUYECKUX COSINHEHUH.

KauecTBenHoe oOHapyskeHHe yrieposa, BOAOPOJA U XJIOpa B MOJIEKYJIaX OpraHM4ecKux
COEMHEHU.

Jlabopamopustit onsim

Hsrotosnenue mozaenei MOJIEKyJ1 OpraHHYeCKUX BELIECTB.

IIpopunvnsie u npodheccuonaivno 3nauumoie riemenmot cooepicanus. Ilowsitue o
cybcrpare u peareHre. Peakiuuu OKHCIEHHS ¥ BOCCTAHOBIIEHHS] OPraHMYECKUX BELIECTB.
CpaBHeHnue kiaccupukalmum CoeMHeHNI n Knaccuukauny peakuuii B HEOPraHNuecKkon u
OpraHUYEeCKONH XUMHH.

2.2. Venesooopoowr u ux npupoonsie ucmoynuxu

AnKanbl. AJKaHbl: TOMOJIOTHYECKUI PSAA, U30MEPUST U HOMEHKJIATypa ajJKaHOB. XHUMH-
4YeCKHEe CBOWCTBA alKaHOB (ME€TaHa, 3TaHAa): TOPEHHE, 3aMeLleHHe, Pa3JIoKeHUe, AerHapH-
posanue. [IpumeHeHne ajkaHOB HA OCHOBE CBOWCTB.

AJNIKeHbl. DTUIIEH, €ro nojJy4yeHue (JeruapupoBaHUEM 3TaHa, AENOIMMepH3alLHel Mmo-
ausTiiieHa). ['omonornueckuil psa, W30MepHs, HOMEHKJIAaTypa ajKeHOB. XHMMHUYECKHE
CBOICTBa 3THJIEHA: rOpPeHHe, KayecTBeHHble peakunu (oOecuBeuynBaHre OPOMHOIT BOAbI U
pacTBOpa nepMaHraHarta Kajius), ruapartauus, nonumepusauus. [IpumeHneHue sTuiieHa Ha
OCHOBE CBOJCTB.

Juennl u kayuyku. [ToHsTHE O IMEHAX KaK yriIeBOAOPOAAX C ABYMsI IBOHHBIMU CBSI3SMH.
ConpsikenHble aneHbl. XUMHUUYecKHe cBoiicTBa OyTaaneHa-1,3 u nsonpena: odbecLBeunBaHHEe
OpoMHOIT BOZbI M MonMMepHu3auusi B kayuyku. HarypanbHblit 1 CUHTETHYECKHE KaydyKH.
Pe3una.

AnkuHbl. AueruneH. XMMHYECKHE CBOICTBA ALETHIIEHA. ropeHue, oOeclBEeYMBAHHE
OpOMHO#1 BO/IbI, MPUCOEAMHEHUHT XI0pOBOAOpOa U ruapaTauus. [Ipumenenne auerunesa Ha
OCHOBE CBOICTB. MexkKKIaccoBasi U30MEPHS C alKaJAUEHAMH.

Apenbl. benson. Xumudeckue cBoiicTBa O€H30ma: ropeHHe, peakuuHu 3aMelleHus
(ra-norenupoBanue, HUTpoBaHue). I[IpumeneHne GeH30/1a HA OCHOBE CBOICTB.

IIpupoaHble HCTOYHHKH Yri1eBoAopoaoB. [IpupoaHbIii ra3: cocTas, NpUMEHEeHHe B Ka-
4eCTBE TOIUIMBA.

Hedtb. Cocra u nepepaborka Hedru. [Teperonka nedgru. Hedrenpoaykrsi.

Jemoncmpayuu
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["'opeHne mMeTaHa, 3TUJIEHA, aleTHIICHA.

OTHolIeHHe MeTaHa, STUIIeHA, aleTHIeHa U OeH30J1a K pacTBOpaM MepMaHraHarta Kajius 1
OpomHoii Boze.

[TonyueHue >TuNeHA peakUMeil AeruapaTallud 3TaHOJA, ALETHJIEHAa — THIPOJIU30M
KapOuaa KaabLHs.

PasznoxkeHne kaydyka NMpH HarpeBaHHM, MCIIBITAHHE TMPOAYKTOB PAa3/IOKEHHs Ha He-
NpPeaenbHOCTb.

Konnekuusi obpasuoB Hedptn u HedrenpoaykroB. Komnekuusi «KameHHbli yronb u
MPOAYKLIHS KOKCOXUMHYECKOTO MPOU3BOACTBAY.

Jlabopamopusie onvimot

O3nakomnieHHe ¢ KoJulekLueii 00pa3noB He()TH U IPOAYKTOB ee rnepepaboTKH.

O3HakoMIIeHHE C KOJUIeKLIHEH KayuyKOB H 00pa3LiaMu U3AeNnii U3 Pe3uHbI.

IIpodpunvnsie u npodheccuonanvno snauumsie semenmot cooepiucanun. Ilpasuno B. B.
MapkoBuukoBa. Knaccudukauus u HazHaueHne kayuykoB. Knaccudukaums u HazHaueHue
pe3uH. BynakaHusauus kaydyka.

[TonyuyeHue aueTwieHa MUPOJIM30M MeTaHa M KapOuaHbiM crnocobom. Peakuwms mo-
AMMepHU3alMK BUHWIXJOpHAA. [IONMBHHMAXIOPUA M €ro npuMeHeHue. Tpumepusanus
aueruieHa B OeH30.

[Tonsitue 00 skcTpakumu. BoccTtaHoBneHne HUTpOOEH30a B aHHJIMH. [ OMOJIOrHYeCcKHii
psn apeHoB. Tonyon. Hurposanue Tonyona. Tpotun.

OCHOBHbBIE HaINpaBJIEHHUs POMBILIIEHHOH NepepadoTKH MPUPOAHOrO rasa.

[TonyTHbIi HeDTAHOIT ra3, ero nepepadoTka.

[Tpouecchl npombliieHHOH mnepepaboTku HedTu: kpekuHr, pudopmunr. OKTaHOBOE
4uCa0 OEH3MHOB U LIETAHOBOE YMCIIO AU3EIbHOIO TOMJINBA.

Kokcoxummuueckoe mpou3BOACTBO M €r0 MPOAYKLIHSL.

2.3. Kucaopoocooepocawgue opeanuyeckue coeounenisl

Cnuprel. [lonyyenne s3taHona OpolkeHMEM TIUIIOKO3bI M THMApaTaluel 3TUJIeHa.
['uapok-cunbHas rpynna kak (yHkuuoHanbHasi. IIOHsSITHE O mpeaenbHbIX OIHOATOMHBIX
cnuprax. XMUMHYECKHe CBOMCTBAa 3TaHOJA: B3aUMOAEHCTBHE C HaTpueM, oOpa3oBaHHe
MPOCTBIX M CIOKHBIX 3(UpOB, OkHciaeHue B anpaerua. IlpumeHeHue 3TaHona Ha OCHOBE
CBOWCTB. AJIKOrOJIM3M, €ro MOCAEACTBHS /I OPraHu3Ma YeI0BeKa U MPeaynpekKaeHUe.

['nuueprH Kak NpeacTaBUTENb MHOTOATOMHBIX crnupToB. KadecTBeHHas peakuus Ha
MHOroaTomHbie cnupthl. IIpumenenue raouuepuHa.

denon. Puszuyeckue M XUMHYECKHe CBOICTBA (peHona. BzaumHoe BIMsiHHE aTOMOB B
MoJsieKysie (eHona: B3aMMOIEHCTBHE C FMAPOKCHUAOM HAaTpHs M a30THOH kucnortoil. Ilpu-
MeHeHue (peHOJIa Ha OCHOBE CBOHCTB.

Anbaernabl. Tlonstue o6 anpaernaax. AnbaerujgHas rpynna kak (yHKIHOHAJIbHAs.
dopmanbaerua U ero CBOHCTBA: OKUCIIEHHE B COOTBETCTBYIOLILYHO KHUCJIOTY, BOCCTAHOBJIEHHUE
B coorBeTcTBYrOmMi cnupT. [lomyyeHue anbAeruaoB OKHCIEHHEM COOTBETCTBYHOLIMX
cnupToB. [IpumeHenue Gpopmanbaeriia Ha OCHOBE €ro CBOHCTB.

Kap6onosbie kucaorbl. [TonsTue o kapbonoseix kucnorax. KapbokcunbHas rpynna kak
(byHKUMOHaNBHAsA. ["'OMONOrHYeCKuii psii MPeAeIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Tonyuenne kapOOHOBBIX KHCJIOT OKHMCICHHEM ajbaeruaoB. XHMMHYECKHE CBOHCTBA
YKCYCHOH KHMCJOTbI: OOlMe CBOWCTBA € MHMHEPAJIbHBIMU KHCIOTAMM W peaKius
srepudukaimu. IlpuMeHeHne ykCyCHO# KHCIOTbI Ha OCHOBE CBOICTB. Bbicuine kKupHbIE
KUCJOThI HA MPUMEPE NMaJTbMUTHHOBON U CTEAPUHOBOM.

Choxubie 3gupbl 1 Kupbl. [Tonydyenue cnoxubXx 3(GpupoB peakumeii srepudukannm.
Cnoxubie 3pupbl B npupozae, ux 3HaueHue. [IpymeHeHHe CIOXKHBIX 3(PUPOB HA OCHOBE
CBOMCTB.

JXKupbr kak cnoxuble 3¢upel. Knaccupukauus xkupoB. XMMHYECKHE CBONHCTBA JKUPOB:
TUAPONIN3 U TMAPUPOBAHHE KUAKUX KUPOB. [IpumMeHeHne k1poB Ha OCHOBE CBOICTB. MbLia.

Yraesoabl. Yriesoabl, MX Kiaccuukaums: MoHocaxapuabl (rirokosa, (pykrosa),
aucaxapujibl (caxaposa) M nojaucaxapuibl (Kpaxmail u LeJuT03a).

I'moko3a — BeweCTBO € ABOMCTBEHHOW (PyHKLHMEN — aibAeruaocnupT. XuMHUECKHe
CBOMHCTBA IIOKO3bl: OKMCIEHHE B IIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBIIEHHE B COPOUT, Criup-
ToBoe OposkeHue. [IpumeHenne riiroko3bl Ha OCHOBE CBOWCTB.

3HavyeHue yrieBo10B B JKUBOI MPUPOAE U KU3HU uenoseka. [lonsaTue o peakuusx nonu-
KOHJAEHCALMU U TMAPOJIN3a HA MPUMEPe B3aMMOMNpPEBPALIEeHUI: III0K03a ™ noaucaxapua.

Hemoncmpayuu

Oxucnenune cnupra B anbaerua.
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KauecTBeHHbIE peaKLIM HA MHOTOATOMHbBIE CITUPTHL.

PactBopuMocCTb (heHOMa B BOzi€ NPU OOBIMHOIT TeMMepaType U HarpeBaHHH.

KauecTBeHHbI€ peakunn Ha GEeHO.

Peakuusi cepeOpsiHOro 3epKkaja anbJeruaoB U MIHOKO3bI.

OxucneHue aabAeruaioB U TIIHOKO3bl B KUCIOTY ¢ nomoulbio rugpokcuaa meau (II). Ka-
4YeCTBEHHAas peakuus Ha kpaxman. Konnekuus 3pupHbIX Mace.

Jlabopamopmusie onvimot

PactBopeHue riuiepuHa B BoJe U B3aumoeicTeue ¢ ruapokcuaom menu (11).

CBoiicTBa YKCYCHOMH KHCJIOTBI, O0LIHE CO CBOWCTBAMH MHUHEPAJIbHBIX KUCJIOT.

Jloka3aTenbCTBO HEMpeAeNbHOro XapakTepa KUIAKOrO KUPA.

B3aumopnelicTBre IIFOKO3bI U caxapo3bl ¢ ruapokcuaom menu (11).

KauecTBeHHas peakuus Ha KpaxMaJt.

IIpodpunsnsvie u npoheccuonanvno 3nauumsie 1emenmot cooeprucanusn. MeTnnoBbiii
CIIUPT U €ro MCMOJb30BaHUE B KAUECTBE XMMHYECKOro Chipbs. TOKCHMYHOCTb METaHONA U
npaBuiia TEXHUKH O€30macHOCTH npu paboTe ¢ HUM. DTHIEHTIMKOIb U €ro MPUMEHEHHUE.
TOKCHYHOCTb STHJIEHTIMKOJIS M MPAaBUJIa TEXHUKH 0€30MacHOCTH npHu paboTe ¢ HUM.

[Tonyuenue ¢peHoNa u3 NPOAYKTOB KOKCOXMMHUYECKOTO MPOM3BOACTBA U M3 OeH30ma.

[Tonukonnencaums (opmanpaerunna ¢ geronom B (heHonohopManbAeruaHyd CMOIY.
Aueranpaerun. [lonaTtne o ketonax Ha npumepe auerona. [IppumeHeHue alleToHa B TEXHUKE
1 MPOMBIILIIEHHOCTH.

MHuoroo0pasue kapOOHOBBIX KHCIOT (I1aBeeBOH KHCIOThI KaK JABYXOCHOBHOI, aKpUJIO-
BOIT KHCJIOTBI KaK HerpeaeabHO, OeH30MHOIT KHCIOThI KaK apOMaTHYECKOIH ).

[TnenkooOpasyromue Macia. 3aMeHa JKUPOB B TE€XHHKE HENUILEeBbIM chipbeM. CHHTe-
THYECKHE MOIOIIHE CPENCTBA.

MonouHokucnoe Opoxenue raroko3bl. Kuciaomonounbie npoaykrsl. CuiiocoBaHne Kop-
moB. Hutpoanue uenntonossl. [Tupokcuams.

2.4. Azomcooepacawue opeanuyeckue coeounenust. Ilonumepuor

Amunbl. IlTonsarne 06 amunax. Anndarnueckue aMHHbI, UX KJacCH(pHUKALMS U HOMEH-
KnaTypa. AHWIMH Kak opraHuueckoe ocHopanue. Ilonayuenune anmnmHa u3 HUTpoOeH3Oa.
[TpumeHeHne aHUIMHA HA OCHOBE CBOCTB.

AMHHOKHCI0TBI. AMUHOKHCIIOTHI Kak ampoTepHbie 11} yHKIMOHANbHBIE OPraHUYeCKHe
coenuHeHusi. XMMHUYECKHE CBONCTBA aMUHOKHUCIIOT: B3aUMOZAEHCTBHE C IEI0YaMH, KHCIIO-
TaMH M JpYyr ¢ ApyroMm (peaxuusi nmonukoHaeHcauuu). IlenTuanas CBsi3b U MOMUNENTHADL.
[IpuMeHeHre aMMHOKHCIIOT HA OCHOBE CBOMCTB.

Beaxwn. [lepBuuHas, BTOpHUHAs, TPETUYHAs CTPYKTYphl OenKoB. XUMHYECKHE CBOHCTBA
OenkoB: ropeHue, AeHATypalus, TMAPOJM3, LIBETHbIe peakunu. buonornveckue GyHKUUN
6enKoB.

Iommepsl. besku u nonucaxapuael kak OGMONoOIMMEpbL.

ILnacrmaceel. [lonyyeHne nosuMepoB peakLueid NoOIMMepU3aLuy U MOJUKOHIEHCALIUH,
TepmonnacTuyHbie U TEpMOpPeaKkTHBHBIE racTmacesl. [IpeacraBurenn niacrmace.

Bosokna, ux knaccupurkanus. [lTonyuyenue BonokoH. OTaenbHbie NpeacTaBUTeNNn XH-
MHYECKHX BOJOKOH.

Jemoncmpayuu

B3aumopneiicTBue aMMuaka M aHWJIMHA C COISTHON KUCIOTOM.

Peakuus anninHa ¢ OpOMHOI BOJIOH.

JlokaszarenbCcTBO HaNM4Msl (PYHKIMOHAIBHBIX TPYMI B PACTBOPAX aMUHOKHCIIOT.

PactBopenune u ocaxkaeHne OenkoB.

L{BeTHBIE peakiy OENKOB.

['opeHune nTu4bero nepa v WepCeTsiHOM HUTH.

Jlabopamopusie onsimet

PactBopenue OeskoB B BOJie.

OGHapyskeHue OeKOB B MOJIOKE M MSICHOM OyJIbOHE.

Jlenatypauus pactBopa Oejika KypHHOro siiilia CIIMPTOM, PACTBOPAMM COJIEH TSKEJbIX
METaJIJIOB U MPHU HarpeBaHHH.

IIpakmuueckue 3anamusn

Peurenne sKkCnepruMeHTaIbHbIX 33a/1a4 Ha MASHTU(PHUKALINIO OPraHUYECKUX COeIMHEHHIT.

Pacrno3HaBaHue niacTMace U BOJOKOH.

IIpopurenvie u  npogpeccuonanvno  3nauumvie  ieMeHmbl  COOEPICAHUA.
AmuHokanpoHoBasi kucnora. KanpoH kak mnpeacTaBuTeNb MOJHAMHIHBIX  BOJOKOH.
Hcnonb3oBanne  ruaposmsa OenkoB B MpOMBILUIEHHOCTH.  [lonuMBHHMIXIOpHA,
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nonuterpadTopaTined (tepnon). PeHonopopmanbaernaHbie muaactmacceel. Llennynouns.
ITpombllIeHHOE MPOM3BOACTBO X MMUYECKHUX BOJIOKOH.

ITpumepHbie TeMbl pedepaToB (AOKIAI0B), MHANBUYATbHBIX TIPOEKTOB

- BuorexHosnorus ¥ redHas uHkeHepus — texnojorun XXI sexa.

- HanorexHonorus kak NpuOPUTETHOE HAMpaBIEHHE Pa3BUTHs HAYKH U IPON3BOACTBA B
Poccuiickoit @enepaumn.

- CoBpeMeHHbIe METObI 00€e33apakUBaHUsT BOMbI.

+  AnnoTpomnusi MeTaoB.

- JKusub u gesarenpHocTh J|. . Menneneesa.

- «Ilepunoguueckomy 3aKoHy Oyayliee He FPO3UT pa3pyLICHUEM...»

+ Cunres 114-ro snementa — TpuyM@ poccuiickux Gpu3nKoB-saepLUIMKOB.

- H3otonsl BOAOpOAa.

- Hcnonb3oBaHue paiMOaKTUBHBIX N30TONOB B TEXHUYECKHUX LEJISAX.

+ PeHTreHoBCKO€ H3JIyuyeHHe U ero UCIONIb30BaHHUE B TEXHUKE U MEIHLIMHE.

- IInazma — 4eTBepTOE COCTOSIHHME BELLECTBA.

- Amop@Hbie BewiecTBa B pupojie, TeXHUKe, ObITY.

+ OxpaHa okpykaroleii cpeabl OT XUMUYECKOro 3arpsisHeHus. KonnyecTBeHHbIe Xa-
PAaKTepUCTHKHU 3arps3HEHHs OKPYIKAIOLIEH Cpeibl.

- IlpumeneHune TBepAOro U ra3oodpasHoro okcuna yraepoxna (IV).

- 3ammMra 030HOBOTO HKPaHa OT XMMHUYECKOTO 3arpsi3HEHHUS.

-+ I'pybonucnepcHbie CUCTEMBI, HX KJIACCH(PHUKALIMS U UCTIOIb30BaHHE B MPOdeccuo-
HAJIbHOM esTeIbHOCTH.

- Kocmernueckue renu.

+ IlpuMeHeHue cycrnieH3uii U SMYJIbCHIT B CTPOUTEIILCTBE.

-+ MuHepasbl 1 rOpHbIE MOPObI KAK OCHOBA JINTOCHEPHI.

+ PactBOpbl BOKpyr Hac. Tumnsl pacTBOPOB.

+ Bona kak peareHT u cpeza 11 XMMHYECKOro MpoLecca.

- JKusub u nestenvHocTh C. AppeHuyca.

+ Bknaa oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH 3JIEKTPOJUTHUECKON AUCCOLHA-
LUH.

+ YcTpaHeHue JKeCTKOCTH BO/Ibl HA MPOMBILIIEHHBIX NPEANPUATHSX.

- CepHas kucnora — «xjaed XUMHYeCKOi MPOMBILIIEHHOCTHY.

- Hcnonp3oBaHne MUHEPAJIBbHBIX KHUCIOT HA MPEANPUATHAX PA3JIMYHOTO MPOpHIs.

+ OKCHJIBI U COJIU KaK CTPOUTEJIbHbIE MAaTepHAIbI.

- Hcropus runca.

- IloBapeHHas CONb KaK XHMHUYECKOE ChIPbeE.

+  MHoronukuii kapOOHAT KaJbLHs: B IPUPOZE, B MPOMBIIIJIEHHOCTH, B OBITY.

- Peakuuu ropeHusi Ha NPOU3BOACTBE U B OBITY.

- BupryanbHoe MonenupoBaHHEe XUMHUYECKHX MPOLIECCOB.

+ DJEeKTPOJH3 PaCTBOPOB JIEKTPOJIUTOB.

+  DJeKTPOIMU3 PacIIaBOB EKTPOJIHUTOB.

- IlpakTHueckoe npUMEHEeHHE JIEKTPoIn3a: pahUuHUPOBaHHE, ralbBAHOMIIACTHKA,
rajJbBaHOCTETHsl.

+ Hcropus nonydyeHust U MpOU3BOACTBA ATFOMUHHUS.

+ DIeKTPOIUTHYECKOE MosyuyeHHe U pahUHUPOBAHUE MEJIH.

« Xusnup u gesrenbHOCTh I, JIPBH.

+ Posb MeTanioB B HCTOPUM YenOBeYeCKOH LuBUIn3auuu. Mcrtopust oTeuecTBeHHOIM
yepHoii MeTayutypriuu. COBpeMeHHOe MeTaJlTyprudeckoe Mpou3BOACTBO.

+ Hcropus oreuecTBeHHOI LIBETHOI MeTaLTypruu. Posb MeTanioB u CrijiaBOB B Hay4HO-
TEXHUUYECKOM Mporpecce.

- Kopposusi MmeTaiioB u crnocoObl 3aIUThI OT KOPPO3HH.

- HHueprHbie niu 611aropoHbie rasbl.

+ Poxnarouime coam — rajoreHsl.

+ Hcropus wsenckoit cnuaku. McTopusi BOSHUKHOBEHHS U Pa3BUTHSI OPraHUYECKOM
XUMHH.

+ JKusnb u nesrenbHocte A. M. Bytneposa.

+ Burtanusm u ero kpax.
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Ponb OT€YECTBEHHBIX YYEHBIX B CTAHOBJIEHUHU M Pa3BUTUU MUPOBOI OPraHMUYECKOM
XUMHH.

CoBpeMeHHbIE MPEICTaBIeHUS O TEOPHH XUMHYECKOTO CTPOEHHUS.

DKOJOrHYECKHEe aCMeKThl HCTIONIb30BAHHS YTIIEBOAOPOAHOTO ChIPbS.
DKOHOMHMYECKHE aCMeKTbl MEXKIYHAPOJHOTO COTPYAHHYECTBA M0 MCMOJIB30BAHUIO
YTJI€BOIOPOAHOTO ChIPBS.

HcTopusi OTKpbITHS U pa3pabOTKH ra30BbIX U HEPTAHBIX MECTOpOXKIeHul B Poccuii-
ckoii Penepaunn.

Xumust yriaeBoaOpOAHOrO ChIpbsi U MOsi Oyayiasi mpodeccus.

YrieBo1opOoaHOE TOIUIUBO, €r0 BUIAbI U Ha3HAYEHUE.

CuHTeTHYEeCKHE KayuyyKH: HCTOPHS, MHOrooOpa3ue U nepcreKTHBbI.
Pe3nHOTeXHUYECKOe MPOU3BOACTBO M €r0 POJib B HAYYHO-TEXHUUYECKOM MPOrpecce.
CBapoyHOe MPOU3BOACTBO U POJIb XMMHH YTJI€BOIOPO/IOB B HEM.

Hedtb 1 ee TpaHCMOPTHPOBKA Kak OCHOBA B3aHMOBbBITOIHOTO MEKIYHAPOAHOIO CO-
TPYJAHUYECTBA.
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TEMATUYECKOE INIAHUPOBAHUE
[Tpu peanusauuu coneprxanus odieodpazoBaTenbHON yueOHONH AMCUUTUIHHBI « XUMHS» B
npenenax ocsoeHusi OITOIT CITO nHa 6a3e ocHOBHOro 0011ero 06pa3oBaHus ¢ MOJYyYEHHEM
cpennero obuero obpasosanus (IIIIKPC, IMMICC3) makcumanbHast yueOHasi Harpys3ka
00y4aroIUXCst COCTaBJISAET:

- no cneuguanbHoctsiM  CITO  TexHonmoruueckoro mnpoduist  npodeccHOHaIBHOrO

oOpasoBaHusi — 78 wyacoB, M3 HHUX ayauTopHas (oOs3arenbHasi) Harpyska
oOy4arommxcs, BKJIOYas JaOOpaTOpPHbIE OMBITHI M TMPAKTUYECKHE 3aHATHS, —78
4acoB.

NPUMEPHBIA TEMATUYECKHUM ILIAH

Bua yuebnoii pabornbi KoauuecTso yacos
AyauTopHbie 3ausTus. Coaepranue Texnonornueckui npopuanb
o0yueHusi

Beenenue I

1. O0mas 1 HeOpraHuYecKast XHMHSA 45

1.1. OcHOBHBIE OHATHUS U 3aKOHBI 5
1.2. Ilepnoanyeckuii 3akoH u llepuomnyeckas 6

cucTtemMa XHUMHYeckux anaemeHtoB J. U
Menneneesa 1 CTpOEHHE aTOMA

1.3. Ctpoenue BeLiecTBa 8
1.4. Bona. PacTBOpbI. DeKTpOJUTHYECKAS

JIMCCOLMALHS

1.5. Knaccudukanms HEOpraHM4eCcKknx 8

COEMHEHHI U UX CBOICTBA

1.6. Xumunueckue peakiumuu

1.7. Merajuibl 1 HEMETAJLJIbI

2. Opranuyeckasi XuMHst 32
2.1. OCHOBHbI€ MOHSATHSI OPraHUYECKON XUMHH U 5
TEOpHsl CTPOEHHUSI OPraHUYECKUX COeIMHEHUI

2.2. YraeBonaopoabl U UX MPUPOAHbBIE 9
HUCTOYHUKH

2.3. Kucnopoaconepskaline opraHu4yecKue 9
COeTMHEeHUs

2.4. Azorcoaepikalue OpraHu4ecKkue coeinHe- 9
Hus. [Tonumepsr

Hroro 78

[TpomerxyTouHas arTectauus B popme auddepeHunpoBaHHOro 3aueTa.
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XAPAKTEPHCTHKA OCHOBHBIX BU/IOB YUEBHOM JEATEJIBHOCTH

CTYJAEHTOB

Conepkanue o0yueHus

XapaKTepPHCTHKA OCHOBHBIX BH/0B 1eATEJIbHOCTH CTY1€HTOB
(Ha ypoBHe yueOHbIX JeHCTBHI1)

BakHeHue
XHMHYECKHE MOHATHS

YMeHue naBaThb ONpeaeieHHe U ONepUpoBaTh CAEIYIOIMMH XH-
MHYECKMMHM MOHATHAMH: BEIECTBO, X HMHYECKHIT DJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHTEJIbHBIE AaTOMHAsl U MOJIEKYJIsIpHAs
MacChl, MOH, aJIJIOTPOITHS, M30TOMbI, XHMHYECKas CBSA3b,
3JIEKTPOOTPHULIATENILHOCTD, BaJIGHTHOCTD, CTENEHb OKHCIIEHHS,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIH 00beM ra3000pa3HbIX
BELIECTB, BELIECTBA MOJIEKYJISPHOIO M HEMOJIEKYJIIPHOTO
CTPOEHMUSI, PACTBOPbI, JIEKTPOJIUT U HEIJIEKTPOJIUT,
9JIEKTPOJIMTHYECKAS TUCCOLMALIMS, OKUCIMTEb U BOCCTA-
HOBHTEJIb, OKMCJIEHHE U BOCCTAHOBJIEHHE, TEMIOBOM 3 dekT
peaKLiH, CKOPOCTh XMMHYECKOM PEeaKIIMH, KaTaln3, XHMHYECKOE
paBHOBECHE, YIIEPOAHBII cKeneT, PyHKLHOHANIbHAS IPYIINa,
HU30MEPHSI, TOMOJIOT I

OCHOBHbIE 3AKOHBI
XHMHH

DopmMyIHPOBAHNE 3aKOHOB COXPAHEHMSI MACChl BEILIECTB U
MOCTOSIHCTBA COCTaBa BELIECTB.

YcTaHOBKA MPUYHMHHO-CJIEICTBEHHOM CBSI3H MEXKIY
coep’)KaHNUEM 3THUX 3aKOHOB M HAIHCAHUEM XHMHYECKHX
(dhopMy1 ¥ ypaBHEHHIH. Y CTaHOBKA 3BOJIFOLIMOHHOM CYLIHOCTH
MEH/IEJIEEBCKOH M COBPEMEHHOH (hOPMYTHPOBOK
nepuoandeckoro 3akona J[. U. Meunneneesa. OObsicHeHHe
(hHM3UYECKOrO CMBIC/IAa CHMBOJIMKH MEPHOAHYECKO TaOIHLIbI
xuMuueckux snemeHToB [{. 1. MenneneeBa (HOMEpPOB 3J1EMEHTA,
Nepuoa, rpymiibl) H YCTAHOBKA MPHYHHHO-CJIEACTBEHHOI CBS3H
MEXAY CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHS
CBOICTB 3JIEMEHTOB M 00pa30BaHHbIX HMH BELIECTB B MEpHOAAX
U TPYIINax.

XapakTepuCcTHKA 3JIEMEHTOB MaJibIX ¥ OOJIbIINUX MEPHUOIOB IO UX
nojioxkenuro B Ilepuonnyeckoii cucreme JI. 1. MeHneneesa

OcHoBHbIE TeOpHH
XHMHH

Y cTaHOBKA 3aBUCMMOCTH CBOMCTB XHMHYECKHUX BEILECTB OT
CTPOEHHMsI ATOMOB 00PA3YIOLIMX UX XUMHUYECKHX 3JIEMEHTOB.
XapakTepuCTHKA BaKHEHIITUX THUITOB XUMHYECKUX CBSI3Eil U
OTHOCHTEIbHOCTH 3TOH THUITOJIOTHH.

OObsicHeHHEe 3aBUCUMOCTH CBOICTB BELIECTB OT MX COCTaBa U
CTPOEHMSI KPUCTAINTMYECKHUX PELIETOK.

DopMyJIUPOBKA OCHOBHBIX IMOJOKEHUH TEOPUH 3JIEKTPOJIUTHYE-
CKOM AUCCOLIMALIMK U XapaKTePUCTHKA B CBETE 3TOH TEOPUH
CBOWMCTB OCHOBHBIX KJIACCOB HEOPraHWYECKUX COETMHEHHH.
DopMyTUPOBKA OCHOBHBIX TOJIOXEHUIT TEOPUU XMMHUYECKOTO
CTPOEHHsI OPTaHUYECKUX COEAUMHEHHMH M XapaKTepPUCTHKA B CBETE
3TOUN TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYeCKHUX
COeIMHEHHU
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Conepxanue
o0yueHusi

XapaKkTepHCTHKA OCHOBHBIX BU/I0OB 1€SIT€JIbHOCTH CTYAEHTOB
(Ha ypoBHe yueOHbIX 1eHCTBHIT)

Ba:xkHelue BelmecTsa
H MaTepHAJIbI

XapakTepuCTHKa COCTaBa, CTPOEHMS, CBOMCTB, MOJY4YE€HHUS H
npuMeHeHus: BaxkHeHmux MerayoB (TA wu 11 A rpynm,
AQMIOMHHHMS, JKejle3a, a B eCTECTBEHHO-Hay4yHOM mnpodune u
HEKOTOPBIX d-2JIEMEHTOB) U MUX COEJMHEHHH.
XapakTepuCcTHKA COCTaBa, CTPOEHHS, CBOMCTB, MOJYUYEHHS U
npumeHeHus BakHenmux Hemeramnos (VIII A, VIA, V2 rpynm, a
Takke a3ota u hocdopa, yriepoaa U KPeMHHUs, BOIOPOAA) U UX
COeMMHEHMN. XapaKTEPUCTHKA COCTaBa, CTPOEHHs, CBOMCTB,
MOJIYYEHHUs U IPUMEHEHHsI BaXKHEMIIIMX KJIACCOB YIJIEBOJIOPOJ1I0B
(ankaHOB, LIUKJIOAJIKAHOB, aJIKEHOB, aJJKHHOB, aPDEHOB) H HX
HanOoJiee 3HaUUMbIX B HAPOJAHOXO0351HCTBEHHOM IJIaHE
npeacTaBUTeNie. AHaJOrHYHask XapaKTepPUCTHKA BayKHEHINX
MPEACTABUTENEH IPYTUX KJIACCOB OPraHMYECKHUX COSIMHEHUH:
METaHOJIa U 3TAHOJIA, CJIOKHBIX 3(DUPOB, JKUPOB, MbLJI,
anbaerunoB ((hopMaabIeruaoB U alleTallbJeruaa), KETOHOB
(aueroHa), kKapOOHOBBIX KMCJIOT (YKCYCHOM KMCIIOTHI, s
€CTEeCTBEHHO-HAY4YHOT0 MPpOopHIIst MPEICTaBUTENICH IPYIHX
KJIACCOB KMCJIOT), MOHOCaxapuI0B (TJIFOKO3bI), AUCAXapHI0B
(caxapo3sl), nojKucaxapuaoB (Kpaxmasia U LEeJUTHJIO3bI),
AHMJIMHA, AMHHOKHCJIOT, O€JIKOB, HCKYCCTBEHHBIX H
CUHTETHYECKHX BOJIOKOH, Kay4yKOB, IJIaCTMacc

XHMHYECKHH 3bIK H
CHMBOJIHKA

Hcnonb3oBaHue B yueOHOH U PO eCcCHOHATBHOM AeATEIbHOCTH
XUMHYECKUX TEPMHHOB U CUMBOJIMKH.
Ha3zBaHue  W3y4eHHBIX BEUWIECTB [0 TPUBHAJIBHOH  WIH
MEXKIYHApPOJAHOH HOMEHKJIAType M OTPaKE€HHE COCTaBa ATHX
COEIMHEHHI C MOMOLIBK X UMHYECKUX HOpMY.JI.
OTpakeHHe XMMHYECKHUX MPOLECCOB ¢ MOMOIIBIO YPaBHEHHIH
XUMHYECKUX peaKkLui

XHMHYECKHE PeaKuHH

OOBbsiCHEHHE CYIIHOCTH XMMHYECKHUX MPOLIECCOB.
Knaccudukaims XuMHYECKUX PEAKLIMH MO Pa3Iu4YHbIM
MPU3HAKaM: YUCJIy ¥ COCTaBY MPOAYKTOB U PEareHTOB,
TerioBomy 3 dexTy, HanpaBaeHHio, (hase, HATUUYHIO
KaTaJu3aTopa, MK3MEHEHHUIO CTENeHeH OKUCIIEHHs 3JIEMEHTOB,
00pa3yrolMX BEIIeCTBA.

YcraHoBKa NMPU3HAKOB OOLLEro U Pa3jiMyHOrO B THITOJIOIMH
peaxkLuii 1yl HEOPraHHYECKOH H OPraHMYeCKOM XUMHH.
Knaccuduuukaiiys BemecTB 1 MPOLECCOB C TOYKH 3PEHHS
OKHUCJIeHUsI-BoccTaHOBJIeHUs:. COCTaBjIeHHE YpaBHEHUIT peakLuii
C MOMOIIBIO METO/IA AJIEKTPOHHOIrO OajaHca.

OObsicHEeHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOI peakiuu 1

MOJIOKCHHA XUMHYCCKOTI'O PaBHOBECHSA OT PA3JIMYHBIX d)aKTODOB




Conepxkanue o0yueHus

XapaKTepHCTHKA OCHOBHBIX BH0B 1eSITEJIbHOCTH CTYAEHTOB
(Ha ypoBHe y4eOHbIX JeHCTBHIT)

XHMHYECKHH IKCIepH-
MEHT

BbINosHEHHE XMMHYECKOrO SKCIIEPUMEHTA B MOJIHOM
COOTBETCTBHH C MpaBHIaAMH O€30MacHOCTH.
Habmonenue, hukcaius v onucaHue pe3yabTaToB
MPOBEIEHHOTO SKCIIEPUMEHTA

XuMHYecKast
uHpopmauus

IIpoBeneHne caMOCTOATENbHOIO MOMCKA X UMHYECKOM
HHMOPMALMH C UCTIOJB30BAHUEM PA3JIUYHBIX HCTOUHHKOB
(HAy4YHO-MONMYJISAPHBIX H3aHHH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UutepHeTa). crosnb3oBaHHE KOMITBIOTEPHBIX
TEXHOJIOrHH 111 00pabOTKH M nepeadyu XHMHYECKOI
MH(pOpPMaLMK U ee MPEACTaBIeHHs B Pa3IUYHbIX (opmax

Pacuers! no

XHMHYECKHM
dopmynam u
YPABHEHHSAM

YCcTaHOBKa 3aBUCUMOCTH MEXK/ly KaueCTBEHHOI U
KOJMYECTBEHHOIT CTOPOHAMH XHMHYECKHUX OOBEKTOB U
npoueccos. PelieHne pacyeTHbIX 3a1a4 N0 XMMHUYECKUM
bopmynam u ypaBHEHUSIM

[IpodunbHoe u
npogecCHOHATBHO
3HAYHMOE COAePKAHHE

OObsiCHEHHE XUMHUYECKUX SIBJIEHUH, TPOUCXOSILIHX B IPUPOJE,
OBITY M Ha MPOU3BOJICTBE.

OrnpeneneHue BO3MOKHOCTEH MPOTEKaAHUsI XUMHUYECKUX
NpPEeBpaIEeHHiT B PA3IMYHBIX YCIOBHSIX.

CobnroneHue npaBuj SKOJOrHYECKH MPAMOTHOIO MOBEAEHHS B
OKpYy2KaroLeit cpene.

O1ueHKa BIMSHUSA X MMHYECKOT0 3arpsi3HEHHS OKPY KarO LIei
Cp€abl HaA OpraH|U3M 4€JIOBCKa U APYyrue JKUBBIC OpraHu3Mbl.
Cobmonenue npaBui 0€30MacHOro oopaleHus ¢ TOPIOYUMH H
TOKCHYHBIMHU BELIECTBAMM, J1a00OPaTOPHBIM 000PYAOBAHHEM.
[ToxroroBka pacTBOPOB 3alaHHON KOHLIEHTPALMK B OBITY U Ha
MPOU3BOICTBE.

Kpurtnueckast oLeHKa 10CTOBEPHOCTH XUMHUECKOMH
uHGOpPMALIMH, TTOCTYAKLIEH U3 Pa3HbIX HCTOYHUKOB

(52




YYEBHO-METO/JUYECKOE
H MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBbI YYEBHOM JIUCLIUILTAHbI

«XHUMUSDH»

OcBoeHue nporpammbl yueOHON TUCLMITIMHBL « XUMUS» MPEAnoaraeT Hajauuue B npo-
beccuoHanbHON 00Opa3zoBaTeNbHON OpraHu3alMM, peanusyolei odpa3oBaTesbHYI Mpo-
rpamMmy cpenHero oduero obpaszosavus B npeaenax ocoenusi OITOIT CITO Ha Ga3e ocHOB-
Horo ob1ero oOpazoBanusi, kabuHeTa XumMuu ¢ adopatopueit u 1aboOpaHTCKOI KOMHATOM, B
KOTOPOM HMMEETCsl BO3MOJKHOCTb oOecrneuuTb cBOOOAHBIN aoctyn B MHTEepHeT BO Bpems
yueOHOro 3aHATHA U B MEPHO BHEYHEOHOIH 1eATeNbHOCTH 00yHaIOIMXCs.

ITomewenne kabuHeTa AOMKHO yAOBIETBOPSATH TpeboBaHusM CaHHUTAPHO-IMHIAEMHO-
noruyecknx npasua v HopmatuBoB (CaulluH 2.4.2 Ne 178-02) 1 ObiTh OCHALIEHO THITOBBIM
obopynoBaHHeM, yKa3aHHbIM B HACTOSIIMX TPeOOBAHMAX, B TOM HHCIE CHELHATH3H-
poBaHHO# yueOHON MeOenbio M cpencTBaMu OOy4YeHMs, NOCTATOYHBIMU JUIS BbITIOJIHEHHS
TpeOOBaHMI K YPOBHIO MOATOTOBKU O0Y4aIOLHXCS.

B kabunere nomkHO ObITh MysibTHMeAMIiHOE 00OpYyIOBaHHE, MOCPEACTBOM KOTOPOro
y4aCTHUKH 00pa30BaTeIbHOrO MPOLIeCca MOrYT MPOCMATPHBATh BU3YaJIbHYO HH(OpMAaLIHIO
10 XMMHH, CO3J1aBaTh MPE3EHTALNH, BUZIEOMATEPHaIbl U T. I1.

B cocraB yueOHO-METOAMYECKOrO U MaTepHaIbHO-TEXHMYECKOr0 OCHAIleHHs kabuHeTa
XHUMHUHU BXOST:

+  MHOro(yHKLHOHAJIbHBIIT KOMIUIEKC MPenoaaBaTers;
+ HaTypaJibHble O0BEKTbI, MOAEH, NPUOOPBI 1 HAOOPbI /Il MOCTAHOBKH J€MOHCTpa-
LIMOHHOTO M YY4EHHUYECKOr0 KCIEePUMEHTA;

*  Me4yaTHble ¥ IKPAaHHO-3BYKOBbIE CPEACTBA O0YYEHHS,

* CpeAcTBa HOBbIX HH()OPMALIMOHHBIX TEXHOJIOTHIA;

* PpEaKTHUBHI,

* MepeyHH OCHOBHOI U JOMOJIHUTENBbHON Y4eOHOM uTepaTyphl;

+ BCIOMOrartesibHoe 000py0BaHHE U HHCTPYKLIMH;

+ O6ubnuoreunslii o

B 6ubnunoreunsii poua Bxoast yueOHUKH U yyeOHO-MeToanueckue komruiektsl (YMK),
PEKOMEH/I0OBaHHBIE MM JOMYLIEHHbIE IS MCIOJIb30BaHUA B TNPO(PECCHOHANBHBIX 00-
pa3oBaTeNIbHBIX OpraHU3aLMsIX, peaju3ylluXx 00pa30oBaTENbHYI MPOrpaMMy CpEIHEero
obuero obpazosanus B npenenax ocsoenus: OITOIT CITO na 6a3e ocHoBHOroO obuiero o6-
pa3oBaHusI.

bubnuoreunsiit GoHa MoOkeT ObITh JOMOMHEH XMMUYECKOH JHLMKIIONEANeH, CrnpaBoy-
HUKaMM, KHUTAMHU JU1s1 YTEHHS 110 XUMHH.

B npouecce ocBoeHusi mporpaMMbl y4eOHOH TUCHMIUINHBI « XUMHSD» CTYIEHTHI JOJIKHBI
MMEeTb BO3MOXKHOCTb JOCTYIa K 3JIEKTPOHHBIM Yy4eOHBbIM MaTepHajiaM Mo XHMHH, HMEK-
muMcst B cBOOOIHOM JocTyrne B cetd MHTepHET (3JIEKTPOHHBIM KHHUIaM, MPaKTHKyMam,
tectam, matepuanam EI'D, BIIP u ap.)
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PEKOMEH/IYEMAS IMTEPATYPA
Jasi CTy1eHTOB

Pymsutuc I''E Xumus 11 knace: yueObuuk ans  oOmeoOpasoBar. opraHusaimii; 0a3oBbiii
yposenb/ I".E. Pynasutuc, ®@.I'. ®enpaman.-5-e uzn.-M.: [Ipocsemenne,2019.-223 ¢

Pymsutuc I''E Xumusa. 10 knacc: yued., mns obieoOpa3zoBaT. opraHusauuii . 0a30Bbii
ypoBeHsb / I'.E Pynsurtuc, @.I" @enbaman.-4-e uzn.-M.: [Ipocsewenue, 2018.-224c.

Epoxun FO.M. Xumust: YueOHuk aust cpes. npod. yueOHbIX 3aBefeHui. — 6-€ U3/1., UCrp. U
nomn. — M.: u3n. ueHtp «Akagemusi», 2005. — 384 c.

Epoxun FO.M. COopHuk 3a1a4y ¥ ynpaKkHeHUH 1Mo XumMuM (C AMAAKT. MaTepuanom): yued.
nocobue s crya. cpen. npod. yuedbusix 3aBenennii/HO.M. Epoxun, B.U. ®ponos. — 5-e
u3a., crep. — M.: M3a. uent «Akanemus», 2008. — 304 c.

Jas npenoaasares

®enepanbHbliii 3akoH or 29.11.2012 Ne 273-®3 «OO6 obpasoBanuu B Poccuiickoii
denepaunny.

IMpuka3 Munucrepcrta oOpasoBanus W Hayku P® or 17.052012 Ne 413 «0O6
yTBepkaeHHH (enepasbHOro rocyaapcTBEHHOrO 00pa3oBaTENbHOrO CTaHAapTa CpeaHero
(monHoro) 0611Iero odpazoBaHMs.

[Tpuka3z MunucrepcTBa obpa3oBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHeHuii B [Ipuka3z MunucrepcTsa oOpaszoBanusi u Hayku P® ot 17.05.2012 Ne 413 "O6
yTBepKAeHNH (henepajbHOro rocyaapcTBEHHOro 00pa30BaTENbHOrO CTaHAapTa CPEeIHEro
(monHoro) obero odpazoBanus".

ITucemo [lemaprameHTa rocyaapCTBEHHOH MOJUTHKH B cdepe MnoaroroBku padounx
kaapoB u JAIIO MunoOpuayku Poccun ot 17.03.2015 Ne 06-259 «PexkomeHpauuu 1o
OpraHu3aLMM TMOJy4YeHMss cpeaHero oOmero obpa3oBaHus B Mpeaenax OCBOEHMs
oOpa3zoBaTeNnbHbIX MpOrpaMM cpeaHero npodeccuoHanbHoro obOpa3oBanuss Ha 0Oase
OCHOBHOro o0uiero obpaszoBaHus ¢ yueroM TpeOoBaHuii (penepanbHbIX rOCyaapCTBEHHBIX
oOpa3oBaTenbHbIX CTAHAAPTOB M MOJy4Haemoii nmpodeccun WM CheLHalbHOCTH CPEIHEro
npodeccuoHanbHOro 0Opa3oBaHUs.

L'adpuenan O.C., Jlvicosa I'.I'. Xumusi: kHura uis npenoaasarens: y4ed.-meroa. nocodue.
—M,, 2012.

l'abpuensn O.C. u op. Xumus 11 npodeccuii U cnenuasbHOCTeH TEXHHYECKOTro npouiis
(311€KTPOHHOE NPHUIIOKEHHE).

HNurepuer-pecypcnl

www.pveg mk.ru (Onumnuana «Ilokopu BopoObeBbl ropbi»).
www.hemi.wallst.ru (OBpa3oBarenbHblii CANT 1151 LIKOJbHUKOB « XUMHUSI»).
www.alhimikov.net (O6pa3oBaTenbHblii CaliT [UIs IIKOJIBHUKOB).
www.chem.msu.su (QnexktpoHHast 6ubauoreka no XxumMun). www.enauki.ru
(unTepHeT-u3aHue s yuurenei «Ecrectsennblie Hayku»). www. lseptember.ru
(meronuyeckas razera «IlepBoe cenTsiOps»). www.hvsh.ru (kypHan «Xumus B
wKose»). www.hij.ru (OkypHan «XuMHUST M KHU3HBY).
www.chemistry-chemists.com (3J€KTPOHHBIH KypHaT « XMMHKH U XUMHSD )
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[TpumepHasi mporpamMma 001e00pa3oBaTeNbHON y4eOHONH AUCLMIUIMHBI «XUMHS» IS
npodeccHoHaIbHbIX 00pa30BaTeIbHBIX OPraHN3aLnii



