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Pabouas mporpamma y4eOHOU MUCHHUILUIMHBI «XUMUS» pa3zpaboTaHa B COOTBETCTBHH C
®enepanbHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHJAPTOM CpPEIHEro OOLIero
o6pazoBanus (IIpuka3z MunucrepcrBa obpazoBanuss U Hayku PD ot 17.05.2012 No 413,
MeronuyuecknMyu pPEKOMEHIAIIUSMU II0 Peaau3aliiu CpegHero oomero obpa3oBaHUS B
IIpenesiax OCBOEHUS 00pa3oBaTeJIbHOM IIPOrPaMMEBI CpeJTHero IIPpodeCCHOHAIBHOTO (IIHCh-
Mo MunuctepcTBa mpocsernienus Poccutickoit @emeparinm ot 14 ampens 2021 r. Ne 05-401
U Ha OCHOBE IPUMEpPHOM mporpaMmbl «Xumus», pekomeHaoBanHoit ®I'AY «OUPO» nns
peanu3anu OCHOBHOW mpodeccuoHanbHOl oOpaszoBaTenbHOU mporpammbel CIIO Ha 06ase
OCHOBHOTO 00111er0 00pa3oBaHus ¢ MOJyYeHHEM cpeaHero oomero oopazoBanus (IIpoTokon
Ne3 ot 21 urona 2015r., peructpauronsbiii Homep penensuu 385 ot 23 utons 2015r. PT'AY
«D®UPOy), npukaza MunucrepcTBa oOpa3zoBanus u Hayku PO ot 31 gexabpst 2015r.Nel1578
«O BHeceHMHM M3MEHEHHU B (pemepanbHBId TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT
cpeaHero obuiero oOpa3oBaHus, YTBEPKACHHBIM Mpuka3oM MuUHUCTEPCTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepaunu ot 17 wmas 2012 r. Ne413», npumepHOd OCHOBHOM
o0pa3oBaTenbHONW MpPOrpamMMbl cpeaHero obmero oOpa3oBanus//OmodOpeHa penieHueM
denepanbHOro y4eOHO-METOAUYECKOr0 00beIMHEHHS 1o o0ueMy obpasoBanuto (IIpoToxon

oT 28 utoHs 20161.Ne2/16-3).

Opranuzanus-paspadotuuk: 'AIIOY bamkupckuil KoJulePK apXUTEKTYpbl, CTPOUTEIbCTBA U

KOMMYHAJIBHOT'O XO0351CTBa

Pazpaborunk: YpasmeroBa Haranbst Anekcanaposna, npenoaasarens xumuu ['ATIOY BACK
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HHOACHUTEJBbHAA 3AIINCKA

Copepxanue MporpaMMbl «XUMUS» HAIIPABJICHO Ha JTOCTHKEHUE CIEAYIOIUX LIETICH:

- (opMupoBaHHe y 00yJaIOUINXCS YMEHHS OLEHUBATh 3HAYMMOCTh XMMUYECKOTO 3HAHUS JJIs
Ka)KIOr0 YEJIOBEKA;

- (opMupoBaHHEe y 00YJAIONIMXCS [IETIOCTHOTO MPEACTABICHHUS O MUPE M POJIU XUMHUH B CO3/1a-
HUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHMpA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOIIEH JEHCTBUTEIBHOCTH: IPUPOJHON, COMAIBHOM, KYJIBTYPHOU, TEXHU-
YECKOM Cpelbl, — HCIIOJIB3YS AJI TOrO0 XMMUYECKHE 3HAHNUS;

- pa3BUTHE y 00YYaIOLINXCS YMEHUH pazanyaTh (aKThl U OLIEHKU, CPABHUBATH OI[CHOYHBIC BBI-
BOJIbI, BUJIETh UX CBSI3b C KPUTEPUAMHU OLICHOK U CBSI3b KPUTEPUEB € ONPEACICHHON CHCTEMON
EHHOCTE!, (OPMYIIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO IO3UIIHIO;

- mpuoOpeTeHue 00ydarolMMKCS ONbITa Pa3HOOOPa3HON AEATENbHOCTH, IIO3HAHUS U CAMOIIO-
3HAHMS; KJIFOYEBBIX HABBIKOB, UMEIOIIMX YHHUBEPCAIBHOE 3HAYEHME JUISl Pa3IM4HbIX BHJIOB
JeSITeIbHOCTH (HaBBIKOB PELICHUs IPoOJeM, IPUHATHS pelleHuil, oucKa, aHauu3a u obpa-
00TkM MH(pOPMaLIMK, KOMMYHUKAaTUBHBIX HaBBIKOB, HAaBBIKOB M3MEPEHUMN, COTPYAHHUYECTBA,
6e3011acHOro 00pallleHus C BEIIECTBAMH B [TIOBCETHEBHOMN JKHU3HHU).

B nporpammy BKIIIOUEHO COJEpKaHUE, HAIpaBlIeHHOE Ha (OPMUPOBAHUE Y CTYIIEHTOB
KOMIIETEeHIMH, HeoOXoauMbIX [yt kauecTBeHHOro ocBoeHus OIIOIT CIIO na Gaze OCHOBHOIO
o0miero o0pa3oBaHus ¢ MOIYYEHHUEM CpeaHero oobmiero o0pa3oBaHus; MPOrpaMMBbl TIOATOTOBKH
cnenuanucton cpeanero 3seHa (IIIICC3).

[Iporpamma yuebHOTO TpeaMeTa «XUMUS» OCHOBaHA HA MPHUMEPHON HMpPOrpaMMe, peKo-
MEHJIOBaHHOM JUIsl pa3paboTKu paboyux MporpaMM, B KOTOPBIX IpodeccuoHaibHble 00pa3oBa-
TEJIbHBIE OPTaHW3alid, PEeaJH3yIoIIe 00pa3oBaTEeNbHYIO MPOrpaMMy cpenHero odmero odpa-
3oBaHus B npezgenax ocBoeHus: OIIOIT CIIO na 6a3e 0CHOBHOIO 0011ero 00pa3oBaHMsl, yTOYHsI-
€T coJepXaHue Y4eOHOTro MaTepualia, IMOCJIEeIOBATEIbHOCTh €r0 H3Yy4YCHHs], paclpeaeicHHue
y4eOHBIX 4acoB, TEMATUKY pedepaToB, BUABI CAMOCTOATENIBHBIX padOT, yUUThIBAs CHELUPUKY
CIEIMAJINCTOB CPEAHETO 3B€HA, OCBAaUBAEMON CIIELIUATIbHOCTH.

OBLIASA XAPAKTEPUCTHUKA
YYEBHOI'O IPEJIMETA «XUMMUSD»

XUMHS — 3TO HayKa O BEIECTBAX, UX COCTaBE U CTPOCHUHU, CBOMCTBAX M NPEBPAIICHUSX,
3HAUYEHUU XMMUYECKUX BELIECTB, MATEPHUAJIOB U NPOLIECCOB B NMPAKTUYECKON NEATEIBHOCTH Ye-
JIOBEKa.

Copnepxanune yyeOHOro mnpeamera «XHMHsS» HAIpaBiIeHO Ha YCBOEHHUE OOYYaroIUMUCS
OCHOBHBIX TOHSTUH, 3aKOHOB M TEOPUN XUMUH; OBJIaJIEHUE YMEHHUSIMH HA0J10/1aTh XUMUYECKUE
ABJICHUS, IPOBOJUTH XUMUYECKUN dKCIIEPUMEHT, IPOU3BOAUTH PAaCU€Thl HA OCHOBE XUMUYECKUX
(dbopMyJ1 BELIECTB U YPaBHEHUN XUMHUECKUX PEAKLINM.

B nporecce u3ydeHus XMMuu y 00yJaromuxcs pa3BUBatOTCs O3HABATEIbHBIE HHTEPECH U
MHTEJJIEKTyaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbBHOM NMPUOOPETEHUs 3HAHUHN 110
XUMHHU B COOTBETCTBUH C BO3HHKAIOIIMMU JKU3HEHHBIMH MpoOJIeMaMH, BOCIIUTHIBAETCS Oepex-
HO€ OTHOLICHUS K IPUPOJE, TOHUMAaHHUE 3J0pOBOro o0pa3a >KU3HHU, HEOOXOIUMOCTHU MpeayIpe-
KICHUS IBJICHUM, HAHOCSIIMX BpeJ 3I0POBBIO U OKpYKarollei cpene. OHM 0CBauBaIOT NPUEMBI
rPaMOTHOr0, 0€30MaCHOTO MCMOJIb30BaHUS XMMHUECKHUX BELIECTB U MAaTE€pPHAIOB, TPUMEHSIEMbIX
B OBITY, CEIbCKOM XO35HCTBE U Ha IPOM3BO/ICTBE.

[Tpu cTpyKTypupOBaHUU COAEPKAHUS MpeaMeTa Uid NpodecCHOHaIbHBIX 00pa3oBaTelb-
HBIX OpTaHU3alMi, peaJu3yoUMX 00pa30BaTeIbHYI0 MPOrpaMMy cpelHero oodriero odpasoBa-
Hus B npenenax ocsoenus OIIOIT CITIO na 6a3e ocHOBHOTO 00IIIero 00pa3oBaHusl, yYUTHIBAIACh
00BEKTHBHAs PEATbHOCTh — HEOOJBIION 00BEM YacoB, OTIYILIEHHBIX HAa M3yYEHHE XUMHUHU U
CTpeMJIEHHE MaKCUMaJIbHO COOTBETCTBOBATH UAESIM pa3BuBarollero ooydenus. [loaromy teope-
THUYECKHE BONPOCHI MAKCHUMAJIBHO CMELICHbI K Haually U3y4eHHs TUCIMILIMHBI, ¢ TEM 4TOOBI MOo-
crenyromui (pakTHUecKuii MaTeprai paccMaTpUBascCs Ha OCHOBE H3YYEHHBIX TEOPUH.
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Peanuzanus AeIyKTUBHOTO MOJIXOAA K M3YYEHHUIO XMMHUH CIIOCOOCTBYET PAa3BUTHUIO TAKUX
JIOTUYECKHUX OIepalyil MBIIUICHUS, KaK aHAJIU3 U CUHTE3, 0000IIeHHe U KOHKPEeTHU3allus, cpas-
HEHHE U aHAJIOTHs, CHCTEMaTHU3alus U KilaccupuKanus u JIp.

W3ydeHune xuMuu B Mpo(hecCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIMIX, PEATH3YIOIINX
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero obmero odpasoBaHus B npenenax ocBoeHust OITOII
CIIO na 6a3e OCHOBHOroO 00IIero 00pa30BaHUs, UMEET CBOU OCOOEHHOCTH B 3aBUCHUMOCTH OT
npoduns npodecCHOHATEHOTO 00pa30BaHUs. DTO BBIPAKACTCS B COJCPKAHUU OOYUCHHSI, KOJIH-
YECTBE YacOB, BBIACISEMbIX HAa M3y4E€HHUE OTIEIbHBIX TEM MPOrpaMMbl, TIyOMHE UX OCBOCHUS
o0yJaromuMucs, 00beMe 1 XapaKkTepe MPaKTUYECKUX 3aHATHH, BUJaX BHEAYAUTOPHOU CaMOCTO-
ATEIbHOU PabOTHI CTYACHTOB.

Crienuduka u3ydyeHust XMMUU MIPH OBJIAICHUH CIEIUANTBHOCTSIMH TEXHHUYECKOTO MPpoduis
OTpakeHa B KaxJoil Teme pazgena «ConepkaHue ydyeOHOW DUCHUILUIMHBD B pyoOpuke «IIpo-
¢mibHBIE M TPO(HECCHOHATFHO 3HAYUMBIE AJIEMEHTHI COJIEPXKAHMs». DTOT KOMIOHEHT peajn3y-
eTCsl PU MHJMBUIYaIbHOM CaMOCTOSITENbHOM paboTe oOyuaromuxcs (HamucaHuu pedeparos,
MOJTOTOBKE COOOIIEHUH, 3aIIUTe MPOEKTOB), B MIpoIiecce YUeOHOH AeITeNbHOCTH MO PYKOBO/I-
CTBOM IIpernojaBaTesis (BBIIIOJIHEHUH XUMUYECKOTO HKCIIEPUMEHTa — JIa0OPaTOPHBIX OMBITOB U
IPAKTUYECKUX padOT, PELICHUH IPAKTUKOOPHUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T. J1.).

B mporiecce u3yueHus: XUMUU TEOPETHUECKUE CBEACHUS JOMOIHIIOTCS JIEMOHCTPAIUSIMU,
71a00PAaTOPHBIMU OIBITAMU U NPAKTUYECKUMHM 3aHITUSIMHU. 3HAUYUTEIBHOE MECTO OTBOJAUTCS XU-
MUYECKOMY dKcIepuMeHTy. OH OTKpPBIBaE€T BO3MOXKHOCTH (DOPMHUPOBATh Yy OOYYArOIIMXCS CIIe-
LUaJbHbIE NPEIMETHbIE YMEHUs: paboTaTh C BEIECTBAMH, BBIINOJIHSTH MPOCTHIE XUMUYECKUE
OTIBITHI, YUUTH OE30MACHOMY U SKOJOTHYECKH TPAMOTHOMY OOpAIlleHHIO C BEIIECTBAMU, MaTEPH-
aJlaM¥ | [IpoIieccaMy B OBITY U Ha MTPOU3BOJICTBE.

Jlns opraHu3aiyy BHEAyIUTOPHON CaMOCTOSTENbHON paboThl CTYAEHTOB, OBIAACBAIOIINX
cnenuanpHOCTAIMU CIIO TexHmueckoro mpoduis mpohecCHOHATFHOTO 00pa30BaHuUs, MPEICTAB-
JIeH IPUMEPHBIN epedeHb pedeparoB (I0KIaI0B), UHIUBUIYATbHBIX MPOSKTOB.

B mpornecce n3ydenuss Xumuu BaxXHO (OPMHUPOBATH WH(POPMAIMOHHYIO KOMIIETEHTHOCTD
oOyuaromuxcs. [losTromy mnpu opraHuzanuyd CcaMOCTOSATENbHOW pabOThl HEOOXOJUMO aK-
LEHTUPOBAaTh BHUMaHUE O0y4aroUIMXcs Ha MOMCKe MHPOpMAIMKU B CpeJCTBaX mMaccMmenua, Mu-
TEepHETe, y4eOHOW M CHelHaIbHOW JIUTEpaType C COOTBETCTBYIOUIMM O(POPMIICHHEM U Tpe/-
CTaBJICHUEM PE3YyJIbTaTOB.

N3yuenune o0OmeoOpazoBaTeaIbHOrO0  y4eOHOro mnpeamera «XHUMHUS» 3aBepluaeTcs MoJ-
BEJICHHEM UTOroB B opMme nuddhepeHIIMpOBAaHHOIO 3a4€Ta B paMKaxX MPOMEXYTOYHOM aTTecTa-
1uu ctyaeHToB B mpouecce ocBoenus OIIOIT CITO ¢ nonyueHnem cpemHero ooiero oopazoBa-
nus (I[IICC3).

MECTO YYEBHOT' O IPEJJMETA B YYEBHOM IIVIAHE

«XUMUS» SIBISETCA YUeOHBIM MPEIMETOM I0 BBIOOPY U3 00s3aTeNbHON MpeaMETHON 00-
nactu «EcrectBenHble Haykn» ®I'OC cpennero obmiero oopa3oBaHus.

B mnpodeccuonanbHbix 00pa30BaTeIbHBIX OPraHU3ALMUAX, PEATU3YIONIMX 00pa30oBaTelb-
HYI0 IIporpaMMy cpenHero obmiero oopaszosanus B npenenax ocoenust OIIOII CIIO na 6a3e
OCHOBHOTO 00miero o0Opa3zoBaHus, yueOHas AMCHMILIUHA «XUMHUS» H3ydaeTcs B 0011e00-
paszoBarenbHoM 1ukie yuyeoHoro OITOIT CITO na 6a3ze ocHOBHOTO 0011er0 00pa3oBaHus C IO-
Jy4eHueM cpenHero oouero oopazosanus (I1IIICC3).

B yueOnpix mnanax [ITICC3 Mecto yueOHOM TUCITUTIIMHBI «XUMUS» — B COCTaBe OOIIIe-
00pa30BaTeNbHBIX Y4€OHBIX AUCIUILIUH TO BBIOOPY, (HOPMHpPYEMBIX U3 00SI3aTENBbHBIX Mpea-
MeTHbIX obnacteit ®I'OC cpexnero obmero oobpazoanus, s cnenuanbHocTe CITO cooTBeT-
CTBYyIOIIIETr0 Mpoduiis mpohecCHoHaTFHOTO 00pa30BaHusl.

PE3YJIBTATBI OCBOEHUS YYEBHOTI'O ITPEAMETA
OcBoenue cojepkanusi yaeOHOTO npeameTa «XUMHUs», 00€CTIeUnBaeT JOCTIKEHHUE CTY/IEH-
TaMU CIICYIOIIUX Pe3yIbTaTOB:
— IUYHOCHBIX:



YyBCTBO TOPAOCTU U YBAKEHUS K UCTOPUM U JOCTUKEHUSM OTEYECTBEHHONM XMMHUYECKOU
HAyK{; XMMHMUYECKH T'PaMOTHOE IOBEJEHHE B NMPO(ECCHOHAIBHON JESITEIbHOCTH U B OBITY IpU
oOpallleHuU ¢ XUMUYECKUMU BEIIECTBAMU, MaTepraiaMH U IIPOLEeccaMH;

TOTOBHOCTb K NPOJODKEHUI0 00pa30BaHMsI U MOBBIIIEHUS KBaTU(UKaLuu B U30paHHOU Ipo-
(beccnoHaIbHON JESATEIBHOCTH U 0O0BEKTHMBHOE OCO3HAHME POJM XMMHMUYECKHX KOMIIETEHLUH B
3TOM,;

YMEHHE UCIOJIb30BaTh JOCTUKCHHUSI COBPEMEHHON XMMUYECKOM HAyKH M XMMHUYECKUX TEXHO-
JIOTUH JUIsl TOBBIIEHHUS COOCTBEHHOI'O MHTEIUIEKTYalIbHOI'O Pa3BUTHS B BBIOpaHHOH Ipodeccuo-
HaJIbHOH e TEIbLHOCTH;

— MemanpeomemHmblx:

MCIIOJIb30BAHUE PA3IMYHBIX BUJIOB II03HABATEIIBHOMN AEATEILHOCTU U OCHOBHBIX MHTEJI-
JEKTYaJIbHBIX onepauui (IIOCTAaHOBKHU 3ajauu, (GOpPMYIMPOBAHUS T'MIIOTE3, aHAIM3a U CUHTE3a,
CpaBHEHMsI, 0000IIEHNs, CHCTEMAaTHU3alliH, BBISBICHHUS IPUYMHHO-CIICICTBEHHBIX CBSI3€H, MOMC-
Ka aHaJoroB, ()OPMYJIMPOBAHUS BBIBOJIOB) Ul PELICHUs IOCTaBJIEHHOW 3a7ayd, NPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHUs (HAONIOJCHNS, HAYYHOTO SKCIEPUMEHTA) Ui U3YYCHHS pa3iiny-
HBIX CTOPOH XUMHUYECKHUX 00BEKTOB U IPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTal-
KHUBAaThCs B MPO(ecCHOHABHON cdepe;

UCIOJIb30BaHUE PA3IMYHBIX MCTOYHHMKOB JUIS IMOJMYYEHHMs] XUMHMUYECKOW MH(POpMAIH,
YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTh AJISl JOCTHXKEHUS! XOPOIIUX Pe3yabTaToOB B PO eCcCHOHAb-
HOW cepe;

— npeoMemHulX:
c(OpMUPOBAHHOCTH IPEJICTABICHUI O MECT€ XMMHUU B COBPEMEHHOW Hay4HOW KapTHUHE MHUpa;
MOHMMAaHHE POJIM XUMHH B (POPMHPOBAHUHU KPYro3opa U (PyHKIHOHAIHHON IPaMOTHOCTH YeIIO-
BEKa JUIsl PEIICHUs IPAKTUYECKUX 3a/ay;
BJIQJICHUE OCHOBOIIOJIAralOIMMHA XMMHWYECKUMU IOHATHIMH, TEOPHUSIMH, 3aKOHAMU U 3aKOHO-
MEPHOCTSIMU; YBEPEHHOE I10JIb30BAHUE XUMUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOM;
BJIaJICHME OCHOBHBIMHM METOAAMHU HAyYHOI'O MO3HAHUS, UCIOJIb3yEMbIMU B XMMHUH: HAOJIIOIEHU-
€M, OIMCaHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; yMEeHUEe 00pabaThiBaTh, OOBACHATH PE3Y/IbTAThI
IIPOBEJICHHBIX OIBITOB U JI€JaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH IIPUMEHSTHh METO/ABI IO-
3HAHMS [IPU PELICHUH IPAKTUYECKUX 3a7ady;
c(OpMUPOBAHHOCTh YMEHMsI JaBaTb KOJIMYECTBEHHBbIE OLEHKH M IPOU3BOAUTH PACUETHI IO
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;
BJIaJICHHE IPAaBUIAMU TEXHUKH 0€30IMaCHOCTH MPH UCIIOIb30BAHUN XUMHUUECKUX BEIECTB;
c(OPMHPOBAHHOCTh COOCTBEHHON MO3MLMU MO OTHOIIEHUI0 K XUMHUYECKOW HH(popMaiuu,
[IOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.

COAEPXKXAHHUE YYEBHOI'O IPEIMETA
Texuuueckuii npopusib npodeccuoHaTBLHOI0 00pa3oBaHus
Konn4yecTBo 4acoB Ha 0CBOCHHME IPOrPAMMBI Y4eOHOM TUCHUIIINHBI:

O0bem 00pa3oBaTeIbHOI HArPpy3KkH — 78 yacoB

Buj yueOHoit padoThl Oovem uacos
YuyeOHast HArpy3Ka BO B3aUMO/JCHCTBHM C NpenojgaBarenemM (Bcero) 74
B TOM YHCJIC
TeopeTHIecKoe 00ydeHne 36
MPaKTUYECKHUE 3aHATUS 38
CamocTosTenbHas paborta 4

ITpomexxyTounast arrectanus B hopme Ouddepenyuposanno2o 3avema




BBenenue
Hayunbie mMeToabl MO3HAHUA BEIIECTB M XMMHYECKHUX SIBJICHUH. Poiib dSKCnepuMeHTa U
TGOpI/II/I B XWUMHHU. MOI[GJII/IpOBaHI/Ie XUMHUYCCKUX HpOI_[eCCOB. 3HaquHe XUMHUHAU HpI/I OCBOCHUHA
cnenuansHocTet CITO TexHuueckoro npoduist npodeccuoHaaIbHOTO 00pa3oBaHUsI.

1. O6mas u HeopraHuvecKasi XHMHUS

1.1. OcHoBHBIE NIOHATHS U 32KOHBI XHMHH

OcHoBHbIe TIOHATHS XUMHH. BemectBo. AToM. Mosekyna. XUMUYECKHUM 37eMEHT. AJLo-
Tponus. IIpocTeie u cnoxxHble BemecTBa. KauecTBEHHBIN U KOJMYECTBEHHBI COCTaB BEIECTB.
Xumuueckue 3Haku U Gopmyiel. OTHOCHUTENIBHBIE aTOMHAsI U MOJIEKYJIsipHas macchl. Kommye-
CTBO BELIECTBA.

OcHoBHbIE 3aKOHBI XUMUU. CTeXMOMETpHs. 3aKOH COXPaHEHHs MAacChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTAaBa BEILECTB MOJEKYISIPHOW CTPYKTYpbl. 3aKOH ABOTaJpo U CIEACTBUS U3
HEro.

PacuerHble 3a1aun Ha HAXO0XKJEHUE OTHOCUTEIBHON MOJIEKYJIIPHOW MaccChl, ONpeAeIeHUE
MacCOBOM J0JIM XMMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpayuu
Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mogenu MOJIEKYI MPOCTHIX U CIOXKHBIX BellecTB (1apoctepskHeBbie u CTroapta-bpurieda).
Konnekuus npocTsiX U CI0KHBIX BELIECTB.

Hexkotopsle BemecTBa K0JIM4ecTBOM | MOJIBb.

Monenb MOISIpHOTO 00bEeMa ra30B.

Annorponust pochopa, KHCIOPOa, OJI0BA.

Ilpoghunvuvie u npogheccuonanvno 3nauumovle r1eMeHmvl COOEPHCAHUA. ATIOTPOI-
HbIe MOIUUKANUU yriepoaa (amMas, rpadur), KUciopoaa (KUCIOpod, 030H), ojioBa (cepoe U
6enoe 0110B0). IloHATHE O XUMUYECKON TEXHOJIOTUU, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

1.2. Ilepuoanyvecknii 3axoH u Ilepuoauyeckas cucrema
xummndeckux 3aeMeHToB /. U. MenaeneeBa u cTpoeHre aToMa

[Tepuonnueckuit 3akon .M. MenneneeBa. Otkpeitue J.M.MenneneeBsim Ilepuomguye-
ckoro 3akoHa. [lepuonnyeckuii 3akoH B popmynuposke /1. . Mennaeneesa.

[Tepuoamdeckast TabIMIIa XUMAYECKUX IJIEMEHTOB — Tpaduiueckoe OTOOPaKCHHUE MEePHO-
Iu4eckoro 3akoHa. CTpyKTypa MepruoJuvecKor TaOuIlbl: mepruoabl (Manble U OonblIue), Tpy-
bl (T71aBHAs M MOOOYHAs).

Crpoenne atoma u Ilepuonunueckuii 3akon J.M.MenneneeBa. AToM — CJ0KHas 4acTH-
na. Sapo (MpOTOHBI M HEUTPOHBI) U AIEKTPOHHAS 000J0uKa. M30Tombl. CTpOCHHE 3JIEKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB MaJbIX NMepHoa0B. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J10-
YEeK aTOMOB 3JIEMEHTOB OOJBIINX MEPHUOA0B (IIEPEXOIHBIX 37eMeHTOB). [loHsaTre 06 opOuTaNAX.
S-, p- u d-opOuTanu. DIeKTPOHHbIE KOHDUTYpAIIUH aTOMOB XMMHUYECKUX DJICMEHTOB.

CoBpemenHas ¢opmynupoBka Ilepuonnueckoro 3akona. 3Hauenue Ilepuoguueckoro 3a-
koHa u [lepmonnueckoil cucrembl xumMudeckux anemeHtoB [[. M. MengeneeBa nns pa3BUTHA
HayK{ U TIOHUMAHUS XUMUYECKON KapTUHBI MUPA.

Hemoncmpayuu
Paznuunsie popmel [lepuonnueckoii cuctemsl xumuueckux snemeHToB [1.J11.Menneneesa.
Junamudeckue TabIuIbl Ui MoaenupoBanus [leproandeckoi CUCTEMBI.

DnexTpu3anus Tejl U UX B3auMOICHCTBHE.

Jlabopamopnuwtii onvim
MonenupoBanue noctpoenus [lepuonnyeckoil TabIUIBI XUMHUYECKUX 3JIEMEHTOB.

Ilpogpunvnvie u npogeccuonanvno 3Hauumvie 31emenmul cooepircanun. Panno-
aKTUBHOCTbH. Vcronib30BaHne paJloaKTUBHBIX M30TONOB B TEXHUYECKHX ILIeNsX. PeHTreHoBCcKOe
W3JIy4€HHE U €r0 MCHOJb30BaHUE B TEXHUKE U MeAuluHe. MoaenrpoBaHue Kak METOJ| MPOTHO-
3UpPOBaHMS CUTYallMM Ha IPOU3BO/ICTBE.

1.3. Ctpoenne BemecTBa

Honnast xumuyeckas cBsi3b. KaTHoHbI, X 00pa3oBaHe U3 aTOMOB B pe3yJbTare mpoliecca

OKHUCJICHHUA. AHHMOHBI, UX OOpa30BaHHWE M3 aTOMOB B PE3yJbTaTe IMPOIECCa BOCCTAHOBJICHHUS.
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NonHas CBsA3b KakK CBSI3b MEXAY KaTHOHAMU U aHHOHAMHM 3a CYET 3JIEKTPOCTATUUYECKOIO MPUTSI-
xenust. Knaccudukanuss MOHOB: MO COCTaBy, 3HAKy 3apsijia, HAIMYUIO THAPATHOW O0OOJIOYKH.
Honnble kpuctamnmieckue pemeTkd. CBOMCTBA BEIIECTB C MOHHBIM THUIIOM KPUCTaNIMYECKOU
PELIETKHU.

KoBanentHas xumuyeckas CBs3b. MexaHu3Mm oOpa3oBaHHs KOBaJCHTHOH CBs3M (00-
MEHHBIA U JTOHOPHO-aKUENTOPHBINH). DIeKTpooTpUllaTebHOCTh. KoBaneHTHbIE TOJNsipHAast U He-
noJisipHast cBsi3u. KpaTHOCTh KOBaJECHTHOM CBsA3U. MoOJIEKyJIsipHbIE U ATOMHBIE KPUCTAILNTMYECKUE
pemieTku. CBOMCTBA BELIECTB C MOJIEKYJISIPHBIMU U ATOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMU.

Meramnueckast cBsi3b. MeTayuinueckasi KpUCTATMYECKas pelieTka U MeTaInuecKasi Xu-
MuYecKast cBsi3b. OU3NUECKHE CBONCTBA METAJLIOB.

ArperatHbie COCTOSTHUS BELIECTB U BOJOPOIHAS CBS3b. TBEpIOE, )KUAKOE U Tra3000pa3Hoe
cocTossHMs BemlecTB. [lepexon BemiecTBa M3 OJHOTO arperaTHoro COCTOsiHUS B zpyroe. Bomo-
poaHas CBS3b.

Yuctele BemecTBa U cMecu. [lonstue o cMecu BemiecTB. ['OMOreHHBIE U IFE€TEPOrE€HHBIE
cmecu. CocTtaB cMeceil: 00beMHAast U MacCcoBasi 10JIM KOMIIOHEHTOB CMECH, MacCoBasi JI0JIs TIPH-
Mecen.

Hucnepcubie cuctemsl. [Tonsitue o nucnepcHoi cucreme. JlucnepcHas ¢aza U TUCIIEPCH-
onHas cpena. Knaccudukanus aucrnepcHbix cucteM. [IoHATHE O KOTOMAHBIX CUCTEMAX.

Hemoncmpayuu
Mopaeinb KpUCTAIUIMYECKON PEIETKU XJIOPUAA HATPHUS.

OO6pa3iibl MUHEPAJIOB C MOHHOM KPUCTAIITMYECKOMN PElIeTKON: KaJIbIIUTA, rajluTa.

Mogenu KpucTaNIMYeCKNX PEIIeTOK «CyXOoro Jbaay (1iu iona), anmasa, rpaduta (MM KBapia).
[Tpubops! Ha KUIKUX KpUCTAJUIAX.

OO0pa3ibl pa3IuYHBIX TUCHIEPCHBIX CUCTEM: SMYIIbCUMN, CYCIIEH3UM, a3p030JieH, resel u 30J1ei.
Koarymsanus.

Cunepesuc.

Db dexr Tunnas.

Jlabopamopusvie onvimul
[IpuroroBneHue cycrnen3un kapOoHaTa KajabIus B BOJIE.

[lonyyeHnue 3MynbCUU MOTOPHOTO Macia.
O3HaKOMJIEHUE CO CBOMCTBAMH JTUCIIEPCHBIX CHCTEM.

IlIpoghunvuvie u npogheccuonanvno 3nauumoie Inemenmsl cooeprycanus. 11onspHOCTD
CBSI3U U MOJISIpHOCTH MosieKyisbl. Konaencamus. Texkydects. Bosronka. Kpucramnuzamus. Cyo6-
auManus 1 aecyonumarus. AHOManuu (pU3NYECKUX CBOMCTB BOABI. JKUAKHE KpHCTauibl. Mu-
HEpaJIbl U TOPHBIC TIOPOJIBI KaK MPUPOJIHBIE CMECH. DMYJIBCUU U CYCIIEH3UHU. 30J11 (B TOM YHCIIe
a’po3zonun) u renu. Koarymsmus. Cunepesuc.

1.4. Boaa. PacTBopbl. JIeKTPOJIUTHYECKAS TUCCOLNA LIS

Bona. PactBopel. PactBopenue. Bonma kak pactBopurenb. PacTBOPMMOCTBH BELIECTB.
Haceitiennsie, HeHACHIIICHHBIE, TIEPECHIIEHHBIE PACTBOPHL. 3aBUCHUMOCTh PAaCTBOPUMOCTH Ta-
30B, KHUJIKOCTEH M TBEPABIX BEIIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.

DIEKTPONUTHYECKAsT JUCCOLMAIUSA. DIEKTPOIUTH U HEAIEKTPOUTHI. DIEKTPOIUTHYECKAS
quccoransa. Mexanu3mbl SJIEKTPOTUTHYECKON AUCCOMAIINY ISl BEHIECTB C Pa3IMUYHBIMU TH-
MaMd XUMUYECKOM CBsi3U. ['MapaTupoBaHHBIE W HETUIPATHPOBAHHbIE MOHBL. CTENeHb 3JIeK-
TPOIUTHYECKON muccoruanuu. CribHBIC U cla0Obie dIEKTPOIUTH. OCHOBHBIE TIOJIOKEHUS TEO-
PUU DIEKTPOIUTHUECKON nuccounannu. KucioTel, OCHOBaHUS U COJIM KaK AJIEKTPOIUTHI.

Hemoncmpayuu
PactBOpuMOCTH BelIECTB B BOJIE.

CoOupanue ra30B METOJIOM BBHITECHEHUS BOJIBI.

PactBopeHue B BoJie CEpHOI KUCIOTHI M COJIEH aMMOHMUSI.

OO0pa3iibl KPUCTAIIOTHAPATOB.

N3roroBiieHNE TUIICOBOM MOBSI3KHU.

HcnbiTanue pacTBOPOB AJIEKTPOIUTOB U HEIJIEKTPOJIUTOB HA IPEAMET JUCCOLHAIINH.



3aBUCHMOCTh CTETICHH DJIEKTPOIUTHUECKON AMCCOIUAIINKN YKCYCHOM KUCIOTHI OT pa30aBiIeHUS
pacTBopa.
JIBH>KEHME OKPALICHHBIX HOHOB B JIEKTPUYECKOM TIOJIE.
[IpuroToBieHuE )KECTKON BOJIBI U YCTPAHEHHUE €€ JKECTKOCTH.
HNoHuThI.
OO0pa3ibl MUHEPAIBHBIX BOJI PA3IUYHOTO HA3HAYCHUS.

Ilpakmuueckoe 3anamue
[IpuroToBieHue pacTBopa 3aJJaHHONW KOHIIEHTPALIUH.

IlIpoghunvusvie u npogheccuonanvno 3nauumsle Inemenmasl cooeprcanus. PactBopenue
Kak (PU3UKO-XUMHYECKu# mporiecc. TermnoBbie 3¢ PexThl mpu pacTBOpeHUU. Kpucrammoruaparsl.
Pemienue 3agau Ha MaccoByIO JIOJIKO PACTBOPEHHOIrO BewlecTBa. [[puMeHeHrne BOIbl B TEXHUYE-
CKHX 1emsiX. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHeHHUsl. MUHEpaIbHbIC BOJIBI.

1.5. Knaccnpukanus Heopranu4ecKHux coelMHEHHIi H UX CBOIiCTBA

Kucnote! u ux cBoiictBa. KHCIOTHI KaK AJIEKTPOJIUTHI, HX KJIACCU(DUKALUS TI0 PA3TIHIHBIM
Ipu3HaKaM. XMMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUH AJIEKTPOJIUTUUECKON JUCCOLUALINH.
Oco0eHHOCTH B3aMMOJICHCTBUSI KOHIIEHTPUPOBAHHOM CEpPHOM M a30THOM KHCIIOT C METaJIaMH.
OcHoBHBIE CIOCOOBI MOTYYEHUS KUCIOTHI.

OcHoBanmsi 1 uX cBoicTBa. OCHOBaHUSI KaK AJICKTPOJIUTHI, UX KJIACCU(UKAIWS 10 pa3-
JUYHBIM MpPU3HAKaM. XUMHUYECKHE CBOMCTBA OCHOBAHHMI B CBETE TEOPUU SIIEKTPOIUTHUECKOU
nuccormanuu. Pa3noskeHrne HEpacTBOPUMBIX B BOJie OCHOBaHUN. OCHOBHBIE CITOCOOBI MOJTy4e-
HUSI OCHOBaHU.

Conu u ux cpoiicrBa. Conu Kak 37aeKTpoiauThl. COIU CpeHHE, KUCIbIE U OCHOBHbIE. XU-
MHUYECKHE CBOICTBA COJIeH B CBETE TEOPUU DIEKTPOIUTHUYECKOM auccoruanui. CrnocoOsl momy-
YEHHUS COJIECH.

I'uaponus conen.

Oxkcunel 1 ux cpoiictBa. Coseobpasyromnpe U HecoreoOpasyromue okcubl. OCHOBHBIE,
aM(pOTepHBbIE U KUCIOTHBIE OKCHIBI. 3aBUCUMOCTh XapakTepa OKCHJAa OT CTENEHU OKHCICHUS
00pa3yrolero ero MeTajuia. XuMAYECKUE CBOMCTBA OKCUIOB. [lomyueHne oKkCuios.

Hemoncmpauyuu
BzaumopeiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOUM KHUCIIOT ¢ METAJUIAMM.

['openue dhocdopa 1 pacTBOpEHUE MPOAYKTA TOPEHHUS B BOJE.
[Tomydyenue u cBoiicTBa aM()POTEPHOTO TUIPOKCHUIA.
HeoOpatumsblit ruaponn3 kapOuaa Kaublys.

OOGpaTuMBbIiif TUAPOIU3 COJICH PA3TUYHOTO THIIA.

Jlabopamopuvie onvimut

Hcnibitanue pacTBOPOB KUCIOT MHANKATOPAMH.
B3auMozeiicTBuE METaIIOB ¢ KHUCIIOTaMHU.
BzaunmopeicTBre KUCIOT ¢ OKCUAAMU METAJIOB.
B3aumMopeiicTBue KUCIOT C OCHOBAaHUSMH.
BzaumopeiicTBre KUCIOT € COMSIMH.

HcnibiTanue pacTBOPOB LIENIOYEH HHANKATOPAMH.
BzaumopeiicTBue menoyen ¢ CoOasIMH.
Pa3znosxenue HepaCTBOPUMBIX OCHOBAHMIA.
B3anmoneiicTBre cosieil ¢ MeTalIaMu.
BzaumopeicTeue coiiei 1pyr ¢ Ipyrom.
I'maponus conelt pa3au4yHOro THIIA.

Ilpoghunvuvie u npogpeccuonanvno 3nauumvie rnemenmut cooeprycanusn. llpaBuna
paz0aBiieHUs] CEPHOU KUCIOTHI. VCronb30BaHWe CEPHOW KUCIOTHI B IPOMBINIUICHHOCTH. Enkue
1IEJI0YM, UX MCIOJIb30BaHUE B MPOMBIIUIEHHOCTH. ['allleHas U HeraiieHas U3BeCTb, UX MpUMeE-
HEHUE B CTpOUTENbCTBE. [ utic u anedactp, rUICOBaHUE.

[Tonsitue o pH pactBopa. Kucnornas, menoynasi, HelTpajibHas cpejia pacTBOPOB.

1.6. XuMH4YecKHe peakuu



Knaccudukanus XuMHYeCKUX peaknuii. Peakiuu coennHeHus, pa3ioKeHHs, 3aMEIICHHUS,
oOmena. Karanutuueckue peakuuu. OOpatuMble 1 HEOOpaTUMBbIE peakMu. | OMOreHHbIE U Te-
TEPOTCHHBIE PEaKIUU. DK30TEPMHUUSCKHUE U SHIOTEPMHUUECKUE peakiuu. TemtoBoii r3¢dekt xu-
MUYECKHUX peakuuil. TepMOXUMHUUYECKUE YPaBHEHHUS.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakinu. CTeneHb okuciaeHus. OKUCIuTeNb U BOC-
cTa”HoBlieHHe. BoccTtaHoBUTENb U OKHCIIeHHE. MeTo AeKTpOHHOro GanaHca JJisi COCTaBIICHUS
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA.

CKopoCTh XMUMHYECKHX peakiuil. [ToHsATHE O CKOPOCTHM XMMHYECKUX peaKiui. 3aBUCH-
MOCTh CKOPOCTH XUMHUYECKHX PEAKIUH OT Pa3IUYHBIX (PAKTOPOB: MPUPOJLI PEATHPYIOIINUX Be-
LIECTB, UX KOHLIEHTPALIUH, TEMIEPATYPbI, MOBEPXHOCTH CONPUKOCHOBEHUS M HUCIOJIb30BAHUSA
KaTaJln3aTopOB.

OO6paTtuMocTh XUMHUYECKUX peakuuid. OOpaTuMple 1 HEOOpaTUMBbIE peakui. XUMUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIICHUSI.

Hemoncmpayuu
[Tpumepsl HEOOPATUMBIX PEAKINUA, UAYIIUX C 00pa30BaHUEM OCAJIKa, Ta3a WU BOJIEIL.
3aBUCUMOCTbh CKOPOCTH PEAKIIMHU OT IPUPO/IbI pEarupyOLINX BEUIECTB.

B3aumoneiicTBue pacTBOPOB CEpHOM KUCIOTHI C PACTBOPAMU THOCYJb(aTa HATpUsl Pa3IUUHOM
KOHLICHTpALlUU U TEMIIEPATYPHI.

Mopenb KUIsmero cios.

3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEakUUU OT MPUCYTCTBUS KaTajlu3aTopa Ha IMpHUMEpEe pas-
JIO’KEHMSI TIEPOKCH/Ia BOJOPOA C MOMOIIIBIO JUOKCHIAa MapTraHila U KaTajla3bl.

Mopenb 31eKTposusepa.

Mogenb 37eKTPOIM3HON BaHHBI JIJIS1 TTOJTYUCHUS ATFOMUHUS.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopnusie onvimut

Peaknus 3amelieHyst MeIM JKeJIe30M B paCTBOPE MEIHOI'O KyIlopoca.

Peaxiuu, uaynme ¢ oOpa3oBaHHEeM 0CajKa, ra3a Uid BOJBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJEHCTBUS COISTHOM KUCIOTHI C METAJJIAMU OT UX MPUPOJIBI.
3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJISTHON KUCIIOTOM OT €€ KOHIIEHTPAIUH.
3aBHUCHUMOCTh CKOPOCTH B3aumojeilictBus okcuga meau (II) ¢ cepHolt KHCIOTOW OT TeMm-
nepaTyphl.

Ilpogpunvuvie u npoghpeccuonanvno 3nauumoie rnemenmul cooepicanus. Ilonstue 06
AIIEKTPOJIN3E. DIEKTPOIIN3 PACILIABOB. DJIEKTPOIU3 PACTBOPOB. DJIEKTPOIUTHIECKOE TIOTyUCHHUE
amoMunus. [lpakTuueckoe mpumeHeHue siekTponiv3a. ['anbpBaHomiiactuka. ["anbBaHOCTETHA.
PadunupoBanue 1IBETHBIX METAILTIOB.

Karanus. ['omorennble U reteporeHHsle katanu3aropbsl. [Ipomoropsl. Karamutnueckue
snibl. UTHTUOUTOPBI.

[Ipon3BOACTBO aMMUaKa: ChIpbe, anmnaparypa, Hay4Hble PUHLIUIIBL.

1.7. Merapabl H HeMeTALIbI

Mertannbel. OcoOEHHOCTH CTPOEHMsS aTOMOB M KpUCTaLUIOB. DHU3MUECKHE CBOMCTBa Me-
taiioB. Kiaccugukaius MeTamioB 1Mo pa3jinyHbIM NpU3HAKaM. XHUMHAYECKHE CBOWCTBA MeTall-
JIOB. DNEKTPOXUMHUYECKHUNA PsiJl HANPSDKEHUH MeTalioB. MeTanioTepMust.

O6mue crnocoObl momydyeHust MeramioB. [lonstue o meramrypruu. [lupomeramnyprus,
THJIPOMETAIUTYPIUs U dJIeKTpoMeTaTyprusi. CIuiaBbl YepHbI€ U LIBETHBIE.

Hewmerannsl. OcobeHHOCTH CTpoeHHsI aTOMOB. HemeTtasuibl — mpocThie BellecTBa. 3aBU-
CHUMOCTb CBOMCTB Tr'aJIOT€HOB OT MX IOJIOXEHHUS B MEepHONUecKoi cucreMe. OKUCIUTENbHbBIE U
BOCCTAaHOBHUTEIIbHBIC CBOWCTBA HEMETAJUIOB B 3aBUCHMOCTH OT X TIOJIOXKEHUS B PSAY DIEKTPO-
OTPHIIATEIILHOCTH.

Hemoncmpayuu
Kosnnekuust MeTasnios.

B3anMoseiicTBre METaJUIOB ¢ HeMeTaiaMu (KeJe3a, IIMHKA W aTFOMHHUS C CEpOid, ATFOMUHHS C
H0JI0M, CYpbMBI C XJIOPOM, TOPEHHE JKeJle3a B XJIOpe).
I'openue meTamios.
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ATIOMUHOTEPMUSL.

Konneknus Hemeramios. ['operne Hemeramio (cepsl, pocdopa, yrisi). BertecHeHne MeHee ak-
TUBHBIX I'aJIOTEHOB U3 PACTBOPOB UX COJIEH 00JI€€ aKTUBHBIMU I'aJIOT€HAMM.

Mogenb NpOMBIIUIEHHOW YCTaHOBKU JAJIE MPOU3BOJCTBA CEPHOW KHUCIOTHL. Mojens meud ams
00>ura n3BecTHsIKA. KOJUIeKITNY MpOayKIIUi CHIIMKATHOM MPOMBINUICHHOCTH (cTekna, Gapdopa,
dasiHCca, IeMeHTa pa3IuYHbIX MapOK U Ip.).

Jlabopamopnusie onvimut
3akanka 1 OTIYCK CTaJH.

O3HaKOMJIEHUE CO CTPYKTYpaMHU CEPOro U OEI0ro 4yryHa.
Pacnio3znaBanue pyn xenesa.

Ilpakmuueckue 3anamus
[Tonyuenue, cobupanue 1 pacrio3HaBaHHe ra3os.

Pemenne sxciepuMeHTalIbHBIX 33/1a4.

Ilpogpunvnvie u npogheccuonanvno 3nauumoie rnemenmul cooepryicanusn. Kopposus
METAJIJIOB: XUMHMUECKasi U 3JIEKTPOXUMHUUYECKAsl. 3aBUCUMOCTb CKOPOCTH KOPPO3HM OT YCIOBUI
okpyxaromiei cpezpl. Kitaccuukanuss Koppo3uu METaIoB MO pa3IMyHbIM Mpu3Hakam. Croco-
OBl 3aLIUTHl METAJIIOB OT KOPPO3HHU.

[Tpou3BOACTBO YyryHa U CTAIH.

[TonyueHue HemeTauioB (PaKLMOHHON NMEPErOHKOM JKHUIKOTO BO3/1yXa U 3JIEKTPOJIU30M
pPacTBOPOB UJTH PACILIABOB 3JIEKTPOJIUTOB.

CunukartHasi IpOMBILUIEHHOCTh. [Ipon3BOICTBO CEPHON KUCIOTHI.

2. OpranuyecKkasi XHMHSI

2.1. OcHoBHBbIE NOHATHS OPTAHMYECKOIl XUMHH M TEOPHUsS CTPOECHHUS OPraHH-
YyeCKHX COeINMHEHU I

[Ipeamer opranuueckoid xumuu. [IpupoaHbIe, UCKYCCTBEHHBIE M CHUHTETHYECKHUE Opra-
HU4eckue BelecTBa. CpaBHEHHE OPraHMUECKHUX BEIIECTB C HEOPTaHUYECKUMHU.

BaneHTHOCTh. XMMHUECKOE CTPOEHUE KAK MOPSAOK COCIMHEHHS] aTOMOB B MOJIEKYJIbI T10
BaJICHTHOCTH.

Teopust cTtpoeHus opranndeckux coeauHeHuil A. M. BytinepoBa. OCHOBHBIE MOJOKEHUS
TEOPHH XMMUYECKOTO cTpoeHus. M3omepus n m3oMepbl. XuMudeckue GopMyIbl U MOAETH MO-
JIEKYJ B OPraHU4EeCKON XUMUHU.

Knaccudukanus opranndyeckux BemiecTB. Knaccudukanus BEIIECTB 110 CTPOEHUIO YTIiie-
POJHOTO CKeNleTa W HaIM4uui0 (QYHKIIMOHATBHBIX rpynm. ['omonoru u romonorus. Havana Ho-
menknatypst IUPAC.

Knaccudukanus peakiuii B opraHudeckod xumuu. Peakuuu mnpucoequHeHus (TUApPHU-
pOBaHMs, TAJIOT€HUPOBAHUSI, THIPOTAIIOT€HUPOBAHUSI, THApaTalun). Peakium otmenieHus (Je-
THUAPUPOBAHUSA, JETHAPOTAIOTCHUPOBAHM, Jeruaparanuu). Peakuuu 3amenienus. Peakuuu
MU30MEpPU3ALIH.

Hemoncmpayuu

Mopnenu MOJeKyJ TOMOJIOTOB M M30MEPOB OPraHUYECKUX COETMHEHUH.

KauectBeHHOE OOHApyX)EHHE YTIepoaa, BOAOPOIa U XJI0pa B MOJIEKyIaX OpraHU4YeCKHX
COeTMHEHNN

Jlabopamopnuiit onvim

N3rorosiienne Moeneil MOJIeKyl OpraHUYe€CKUX BEIIECTB.

Ilpogunvnvie u npogheccuonanvno 3nauumoie 3nemenmol cooeprcanusn. llonarue o
cyOcTpare u peareHre. Peakuny OKHCIIEHUS U BOCCTAHOBJIEHUSI OpraHMyeckux BemiecTB. Cpas-
HEHUE Kiaccu(UKaIy COSAMHEHUN U KIacCHU(PUKAIMU PeaKlnii B HEOPTaHUYECKOM U OpraHu-
YEeCKOM XMMMHU.

2.2.  YrieBoaopoabl H HX NIPHPOAHbIE HCTOYHHKH

AnkaHbl. AJIKaHbl: TOMOJIOTHUECKUH psAl, U30MEpUs U HOMEHKJATypa allkaHOB. XHUMH-
YeCKHe CBOWCTBA aJKaHOB (MeTaHa, 3TaHa): TOpEHHe, 3aMelleHHe, Pa3JIoKEHHUe, IETHAPH-
poBanue. [IpuMeHeHne ankaHOB Ha OCHOBE CBOMCTB.
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AnKeHbl. DTWIIEH, €ro MOoJy4eHHe (JETHIPUPOBAHUEM 3TaHA, JACHOJUMEpU3ALUE Io-
TUATUIICHA). [ OMOJIOTHYECKUH psijl, U30MEPHs, HOMEHKJIATypa aJIkeHOB. XMMHUYECKHE CBOMCTBA
ATUJICHA: TOPEHUE, KAUeCTBEHHbIE peakinu (oOecuBeYrMBaHUEe OPOMHOM BOIBI M pacTBOpa Mep-
MaHTaHaTa Kajus), Tuaparanus, noaumepusanus. [[pumeHeHne sTuineHa Ha OCHOBE CBOWCTB.

Juensl u kayuyku. [ToHsTHE 0 TUEHAX KaK yrieBOJOPOAAX C ABYMs JBOMHBIMU CBS3SIMH.
CornpspkeHHbIE TUEeHbl. XHUMHYECKHE CBOMCTBa OyramueHa-1,3 u u30mpeHa: oOeCIBEYMBAHUE
OpoMHOI BOABI U ITOJIMMEpU3ALUs B Kaydyku. HaTypanbHblil U CUHTETHYECKHE Kayuyku. Pe3u-
Ha.

AnkuHbl. AneruieH. XHWMHYECKHE CBOICTBAa aleTWIEHA: TOpeHHe, 00ecIBeYMBaHUE
OpoMHOI BObI, IPUCOEAUHEHUN XJIOpOBOAOpoAa U ruapatanus. [IpumeHenue anerusieHa Ha
OCHOBE CBOMCTB. MeKKIaccoBasi H30Mepus C aIKaJUEHAMU.

Apenbl. ben3on. Xumuueckue cBoicTBa O€H30I1a: TOPEHUE, PEaKIIUU 3aMelleHus (rajiore-
HUpOBaHue, HUTpoBaHue). [[pumenenue OeH301a Ha OCHOBE CBOMCTB.

[IpupoaHble MCTOYHUKH YIiIeBOAOpoAoB. IIpupoanslii ra3: cocraB, NIPUMEHEHHUE B Ka-
4YeCTBE TOILINBA.

Hedts. CoctaB u nepepadborka HedTu. [leperonka nedtu. HedrenpoaykTsr.

Jemoncmpayuu
['openue MeTaHa, 3THIIEHA, alleTUJICHA.

OTtHolleHHE MeTaHa, ATWIEHA, alleTWieHa M O€H30jJa K pacTBOpaM I[epMaHraHaTa Kaius U
OpOMHOH BOJIE.

[TosyueHnue sTuiEHa peakuued JerujapaTaliiyd 3TaHoJa, aleTHJIeHa — THJIPOJIU30M KapoOuia
KaJIbLIMSL.

Pa3noxenue kaydyka Ipu HarpeBaHUU, UCIBITAHUE NPOAYKTOB PA3JIOKEHUS HA HE- MpEaeib-
HOCTb.

Komneknust o6pas3noB Hedtu u HepTenpoaykToB. Komekuus «KaMeHHBIN Yroyib U MPOIyKIHS
KOKCOXMMHUYECKOTO MMPOU3BOJCTBAY.

Jlabopamopnusie onvimut
O3HakoMJIeHHE ¢ KOJUIeKIuen o0pa3ioB HeTH U IPOAYKTOB €€ MepepadoTKU.

O3HaKoMJIEHHE € KOJUIEKIIMEN KaydyKOB U 00pa3liaMy U31eIuil U3 pe3UHBI.

IlIpoghunvuvie u npogpeccuonanvno 3nauumoie 3nemenmul cooeprycanus. Ilpasuino B.
B. MapkosuukoBa. Knaccudukanus u HazHaueHue KaydykoB. Kiaccudukanus u HazHaueHHe
pe3uH. Bynkanuszanus kayyyka.

[TomydyeHnue arneTwieHa MHUPOJM30OM METaHa U KapOUIHBIM crocoboM. Peakius ro-
auMepu3anuy BUHWIxnopuaa. I[lonmuBrHnnxnopua u ero npumeHenue. Tpumepusanus aneTusie-
Ha B O€H301.

[Tonstue 06 skcrpakuuu. BoccTaHoBieHne HUTPOOEH30J7a B aHWIMH. ['OMOJIOrMYecKui
pan apenos. Tomnyou. HurpoBanue Tosryona. Tpotui.

OCHOBHBIE HalpaBJIeHUs POMBIIUIEHHON NIepepadOTKU MPUPOAHOTO rasa.

[TonyTHbIN HEQTAHOM ra3, ero nepepadoTKa.

[Tpornieccel mpoMBIIIIIEHHON nepepaboTKH He(TH: KpEeKUHT, pudopMUHr. OKTaHOBOE YHC-
710 OEH3MHOB U 1I€TAHOBOE YHUCJIO JU3EIHHOTO TOIINBA.

Kokcoxumuueckoe Npou3BOICTBO U €r0 MPOLYKIIHSL.

2.3. Kucaopoacoaeps;auue opranudeckue coeJuHeH s

Cruptel. [lonyuenue staHona Opo>KEHHEM TIIIOKO3BI M THUApaTanued sTuiaeHa. ['mapok-
CWJIbHAs TpyIa Kak GyHKIuoHaabHas. [loHATHE 0 MpeeNbHbIX OAHOATOMHBIX CIUPTaxX. XUMH-
YeCKHEe CBOMCTBAa ATAHOJIA: B3aMMOJEWCTBUE C HaTpueM, oOpa3oBaHUE MPOCTBHIX U CIOXKHBIX
7(UpOB, OKUCIIEHUE B almbpierui. [I[puMeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
MOCJIEACTBHSI ISl OPraHU3Ma 4eJIOBEKA U MPEAYIPEKICHUE.

['munepuH Kak mpeacTaBuTelIb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiys Ha MHO-
roaromMHsle cnupThl. [IpuMeHenne rimnepusa.

®enosn. Pusznyeckue U XUMUYECKUE CBOMCTBA eHoa. B3auMHoe BiIMsHHME aTOMOB B MO-
Jexyse ¢eHona: B3auMOJeHcTBUE ¢ TMAPOKCUIOM HATpus U a30THOM KucioTod. Ilpumenenue
(dbeHoIa Ha OCHOBE CBOMCTB.

12



Anpnerunsl. [Tonstue 06 anpaeruaax. Anpaeruanas rpynmna Kak GyHKuuoHaibHas. Dop-
MaJIbJIETUJl U €T0 CBOMCTBA: OKHUCICHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIICHHE B COOT-
BETCTBYIOIIMK cnupT. [lonydeHue anpAaeruioB OKUCIEHUEM COOTBETCTBYIOLUMX crupToB. IIpu-
MEHEHHe (pOopMasbIeruia Ha OCHOBE €r0 CBOUCTB.

KapOonoBeie kucnotsl. [lonsitHe o kapOOHOBBIX KucioTax. KapOokcmiibHas rpymma Kak
¢GyHkunoHanbHasA. ['oMoJorMueckuil psi MpeesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tony4yenne kapOOHOBBIX KHCIOT OKHCICHHEM albJCTHUAOB. XHUMHUYECKHE CBOMCTBA YKCYCHOU
KHCJIOTBI: 00II1e CBOMCTBA C MUHEPAJIbHBIMU KHCIOTaMM M peakuus srepudukanuu. [Ipumene-
HUE YKCYCHOM KHCIIOTBI HA OCHOBE CBOMCTB. BhICIINE )KMPHBIE KUCIIOTHI HA IIPUMEPE ITATIbMUTH-
HOBOW U CTEapUHOBOM.

Crnoxnble 3pupbl U xKHUpbl. [lomyueHne CIOXKHBIX 3(PUPOB peakiuen STepuUKAIIH.
CrnoxHnble 3(hupbl B IpUPOJIE, UX 3HaYeHHE. [IpuMeHeHne cia0kKHbIX 3(HUPOB HA OCHOBE CBOWCTB.

XKups! kak cnoxxusie 3¢upsl. Knaccupukanus xupoB. XUMUYECKHE CBOHCTBA )KUPOB: T'U-
JIpOJIU3 U TUAPUPOBAHUE )KUIKHUX KUPOB. I[puMeHenune ;xupoB Ha OCHOBE CBOMCTB. MbLIa.

YrineBoapl. YTIEBOAbBI, UX KIacCHU(pUKALM: MOHOCaxapuabl (TIH0K03a, PpyKTo3a), Auca-
xapupl (caxapo3a) u mojmcaxapuabl (Kpaxmall U IEUTII03a).

['mroko3a — BEMIECTBO C JABOWMCTBEHHOH (YHKIHMEW — albIeTHAOCHUPT. XUMHUYECKHUE
CBOMWCTBA TJIFOKO3bl: OKUCIIEHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBIIEHUE B COPOUT, CIIUPTOBOE
Oopoxenue. [IpumeHeHue TIF0KO3bI HA OCHOBE CBOMCTB.

3HaueHUe YIJIEBOAOB B JKUBOHM IPUPOJE U JKU3HU yesloBeka. [IoHATHE O peakuusax MoJn-
KOHJIEHCALIUU U TUJPOJIM3a Ha IPUMEPE B3aUMOIIPEBPAILICHUIN: [VIF0K03a -0- MOJIHCcaxapu.

Hemoncmpauyuu
OxucneHue crupTa B ajabAETU.

KauecTBeHHBIE peaKIIM¥ HA MHOTOATOMHBIE CITUPTHI.

PacTBOopuMocTh (peHosa B Boge mpu 0OBIYHON TeMIlepaType U HarpeBaHUH.

KavecTBeHHbIE peakuy Ha (PEHOJI.

Peakuus cepeOpsiHOro 3epKaiia ajnbAerui0B U IIIKO3bI.

OkwcrieHHe aNbACTUA0B U TJIIOKO3bI B KUCIOTY ¢ mnomornpio ruapokcuna memu (). Ka-
YyeCcTBEHHasl peakuus Ha Kpaxmai. Komiekuust apupHbIx Maces.

Jlabopamopuvie onvimol

PacTBopeHue rimiiepruHa B BoJIe U B3auMo/ieiicTBe ¢ ruapokcuaom meau (11).
CBoiicTBa yKCYCHOM KHCIIOTBI, OOIIHME CO CBOWCTBAMH MUHEPAIBbHBIX KUCIIOT.
Jloka3aTenbCcTBO HEMPEAEIbHOTO XapaKTepa KHUIKOr0 KUPa.
B3zaunMoelicTBre TIFOKO3bI M caxapo3sl ¢ ruapokcuaom meau (11).

KauecTBeHHas peakuus Ha Kpaxmal.

Ilpogpunvnvie u npogpeccuonanvno 3nauumovie r1emenmyl cooepicanusn. MeTUoBbIi
CHUPT U €T0 UCIOJIb30BaHHE B KAYECTBE XMMHUYECKOTO ChIphs. TOKCMUYHOCTh METAHOJIA U MPaBU-
Ja TEXHUKH O€30MacHOCTU HpU paboTe ¢ HUM. DTHIEHIIHMKOIb U €ro npuMmeHeHue. Tokcuu-
HOCTb STHJICHIJIMKOJIS U MpaBujia TEXHUKU 0€3011acCHOCTU IIPpU paboTe ¢ HUM.

[Tony4yenue ¢peHona u3 NpPoyKTOB KOKCOXMMHYECKOTO IPOU3BOJICTBA U U3 OEH301a.

[TomukonaeHcanus Qopmanpaeruga ¢ ¢geHosoM B GeHONOGOpMaTBACTUIHYIO CMOITY.
Aneranbnerun. Ilonstue o keroHax Ha nmpumepe aneToHa. IIpuMeHeHne aneToHa B TEXHUKE U
MPOMBIIIIIEHHOCTH.

MHoroo0pa3ue kapOOHOBBIX KHCIOT (IaBeJIeBOM KHCIOTHI KaK JABYXOCHOBHOM, aKpHJIO-
BOM KHCIJIOTBI KaK HEMPeAeTbHON, OCH30MHOM KUCIOTHI KaK apOMaTHYECKON ).

[TnenkooOpasyromue Mmacia. 3aMeHa KMPOB B TEXHHUKE HEMMIIEBBIM ChipbeM. CuHTe-
TUYECKUE MOIOIIME CPECTBA.

MonoyHokuca0e OpokeHHe TiIoKo3bl. Kucinomosnaodnble npoaykTbl. CuiocoBaHue Kop-
MoB. HutpoBanue nemnrono3sl. [IupokcuimH.

2.4, A3oTcoaep:kamue opranndeckue coeqrnnenus. Iloanmepsl

Awmunsbl. [lonstue o0 amuHax. Anudaruyeckue aMuHbI, UX KiIacCUPHUKAIUS U HOMEH-
KJaTypa. AHWINH KaK opraHndeckoe ocHoBanue. [lonyuenune anunuHa u3 Hutpodensona. [lpu-
MEHEHHE aHWJIMHA HA OCHOBE CBOWCTB.
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AMUHOKHCIOTHI. AMUHOKHCIIOTHI Kak aM(poTepHble AU(YHKIIMOHAIBHBIE OpPraHHYECKUe
coeuHeHUs. XMMUYECKHE CBOMCTBA aMMHOKHCIIOT: B3aHUMOJCHUCTBHE C LIEIOYaMH, KMCIOTAMH
U JIpYT C ApYyroMm (peakuus moyimkoHaeHcanuu). [lentuanas cBs3b u nomunenTuasl. [Ipumene-
HUE aMMHOKHCIIOT HA OCHOBE CBOMCTB.

Benxu. IlepBuunasi, BTOpHYHAs, TPETUYHAS CTPYKTYpHl OCNKOB. XMUMHUYECKHE CBOWCTBA
0enIKOB: TOpeHue, JAeHaTypalus, THIPOJIN3, LIBETHbIE peakiuu. buonornyeckue GpyHkuum 6en-
KOB.

[Tonumepsl. benku n noaucaxapuabl Kak OMONIOIUMEDBHI.

IInactmaccel. IlonydeHue MmoauMMepoB peakLHMe IOJIMMEpPU3ALUU U IOJMKOHJICHCALUH.
TepMorulacTu4Hble U TEPMOPEAKTUBHBIE IIacTMacchl. [IpencraBureny miactmacc.

Bonokna, ux xnaccudukanus. [lomydenne BoJIOKOH. OTHENbHBIC MPEICTABUTEIH XH-
MHUYECKHX BOJIOKOH.

Jemoncmpayuu
B3auMozeiicTBue aMMHaKka U aHWIMHA C COJISTHOM KUCIOTOM.

Peakmust anunmHa ¢ OpOMHOM BOAOH.

Jloka3zarenbcTBO HaNMUMs (PYHKIIMOHAIBHBIX TPYII B paCTBOPaX aMUHOKUCIIOT.
PactBopeHue u ocaxnenne 6EIKoB.

LIBeTHbIE peakuu OEIKOB.

I'openue nTuybero nepa v WepCTAHON HUTH.

Jlabopamopuvie onvimol

PactBopenue 6enkoB B Boze.

OO6Hapy:xeHue 0elKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jenarypauust pactBopa 0eska KypUHOTO siiilla CIUPTOM, PaCTBOPAMHU COJIEN TSXKENbIX METAJIJIOB
Y IIpY HarpEBaHUMU.

Ilpakmuueckue 3anamus
Pemienue skcrieprMeHTaIbHbBIX 33Jja4 Ha UACHTU(DUKALIMIO OPraHUYECKUX COSAMHEHUH.
PacrnioznaBanue miacTMacc ¥ BOJIOKOH.

Ilpopunvuvie u npogeccuonanvho 3HauuUMvle INEMEHMbBL COOEPHCAHUA. AMU-
HOKaIpoHoBas KucioTa. KanpoH Kak mpeacTaBUTENb MOJMAaMUIHBIX BOJIOKOH. Vcronb3oBaHue
THJIPOINM3a OEJIKOB B MPOMBIIUICHHOCTH. [lonuBuHMIXIOpK], onuTeTpadTopITHIIeH (Te(IIoH).
®enonodopmanpaeruaasie mwiactmaccsl. Lemmynounn. IlpomsinuieHHOE TPOU3BOACTBO XUMUYE-
CKHX BOJIOKOH.

TEMBI PEGEPATOB (JIOKJAJIOB),
WHINBUIYAJBHBIX MPOEKTOB

1. BuorexHonorus u reHHas uHkeHepus — TexHonorun XXI Beka.

2. HasoTexHOIOrUs Kak IPUOPUTETHOE HANpaBJIeHHE Pa3BUTUs HAyKH M HPOU3BOJCTBA B Poc-
cuiickor denepannm.

3. CoBpeMeHHbIE METOIBI 00€33apaKUBAHHS BOJIBL.

4. AnnoTponus METAIIOB.

5. Kusneb u gearensnocts J.1. Menneneesa.

6. «llepuoauueckoMy 3aKoHy Oy/yIlee HE TPO3UT PA3PYLIEHHEM. ..»

7. Cunres 114-ro anemenTa — TpryM(Q POCCHICKUX (U3NKOB-SIEPIIUKOB.

8. WU3oronsl Bogopoa.

9. Hcnonb30BaHue pagMOaKTUBHBIX H30TONOB B TEXHUYECKHX HENSX.

10. PeHTreHoBCKOE U3Ty4EHHE U €TI0 UCTIOJIB30BAHME B TEXHUKE M MEIUIMHE.

11. Mnasma — yeTBEpTOE COCTOSHUE BEIIECTBA.

12. AmopdHbie BelmecTBa B IpUPOIE, TEXHUKE, OBITY.

13. Oxpana okpyskaromeii cpeibl 0T XUMHYECKOTO 3arpsA3Henus. KoanuecTBEHHbIE Xa-
PaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAIOIIEN CPEbI.

14. Tpumenenue TBeporo u razoodpasHoro okcuzaa yriaepoza (1V).
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15.
16.

17,
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
5l.

52.

53.
54.
55.

3aLLII/ITa O30HOBOI'0 9KpaHa OT XUMHWYCCKOI'O 3arpsA3HCHUA.

['pyboaucniepcHbIe CUCTEMBI, MX KIacCHU(pHUKAIIMS M UCTIOIb30BaHUE B TPO(HECCHOHATIBHON
JESTCIILHOCTH.

Kocmernueckue renu.

[IpuMeHeHue cycieH3uil U SMYJIbCUI B CTPOUTEIIBCTBE.

MuHepaiibl ¥ TOpHBIE TOPOABI KaK OCHOBA JIUTOC(EPHI.

PactBops! BOkpyr Hac. Tumsl pacTBOpOB.

Bona kak peareHT u cpenia JJisi XMMHYECKOro Ipoliecca.

Kuznb u gestensHocTh C. Appenuyca.

Bxnaz oTeyecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU JIEKTPOIUTUYECKON U CCOLMALINN.
VYcTpaHeHne )KeCTKOCTH BOJIbl HA IPOMBIILUIEHHBIX MPEANPUATHSAX.

CepHas KuCIOTa — «XJIeO XUMUYECKOU MTPOMBIIIIICHHOCTH.

Hcnonb30BaHne MUHEPATBHBIX KUCIOT HA MPEANPHUATUAX PA3TUIHOTO MPOQHIIS.
Oxcupl U CONU KaK CTPOUTENIBHBIE MAaTEPHAIIBI.

Uctopus rumca.

[loBapeHHas COJIb KAK XUMHUYECKOE ChIPhE.

MHoronukuii KapOoHAT KaJabLUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
Peakuuu ropenust Ha MpoU3BOJICTBE U B OBITY.

BupryanbHOoe MOAEIMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

DIIEKTPOJIN3 PACTBOPOB AJIEKTPOJIUTOB.

DNEKTPOIN3 PACIIIIABOB JIEKTPOIUTOB.

[TpakTHueckoe NpUMEHEHUE IEKTPOoIN3a: papUHUPOBaHKE, FAJIbBAHOIUIACTHKA, FAJIbBAHO-
CTETHsl.

Hctopus nosydeHus U nNporu3BOJACTBA ATFOMUHUSL.
DIEKTPOIUTHUECKOE MOTYYSHHE U PaQUHUPOBAHUE METH.
Kuzup n gesarensHOCTh . [{9BH.

Ponp MeTamioB B HCTOpUM YEI0BEYECKON IUBHUIM3AaIMH. VICTOpHUS OTEUECTBEHHOW YEPHOU
Mmetamutyprud. CoBpeMEHHOE METaJlITypru4ecKoe POnu3BOICTBO.

Wcropust 0Te4ecTBEHHOH IIBETHOW METAJUTYpruu. PoJib METAJIJIOB U CILIABOB B HAYYHO-
TEXHHYECKOM ITpOrpecce.

Koppo3us MeTamioB u ciocoObl 3aLIUTHI OT KOPPO3HUH.

WHepTHBIE MM 01aropoHbIE ra3bl.

Poxparomue comm — rajaoreHsl.

Hctopus mBeACKOW CIUYKH.

Hcropyst BOSHUKHOBEHUS U PA3BUTHS OPTraHUYECKOU XUMHUH.

Kuznb u gestensHoCcTh A. M. Bytiieposa.

Butanusm u ero kpax.

Posb OTEUECTBEHHBIX YYCHBIX B CTAHOBJICHUU U Pa3BUTUA MUPOBOM OPraHUYECKON XUMUHU.
CoBpeMeHHbIE NPECTABIECHUS O TEOPUU XUMHUYECKOTO CTPOEHUS.

DKOJIOTMYECKUE aCIIEKTHI UCIIOJIB30BAHUS YTIIEBOJOPOIHOTO CHIPBSI.

ODKOHOMMYECKHE aCIEKThI MEXTYHAPOIHOTO COTPYAHUYECTBA 10 UCIIOIb30BAHUIO YIJIEBO-
JIOPOZHOTO CBIPBSL.

HcTopust OTKpbITHS U pa3pabOTKHU ra30BbIX U HEPTIHBIX MECTOPOXKIeHUH B Poccuiickoii
denepanuu.

XuMUS YTIeBOJOPOIHOTO ChIpbs U MOs Oynymas nmpodeccusi.

YTreBo10pOIHOE TOIIIIMBO, €70 BUJBI U HA3HAYCHUE.

CuHTeTH4ecKe KayqyKu: HCTOpUsL, MHOTOOOpa3He U MePCIEeKTUBBI.
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56. Pe3unoTeXHMUECKOE IPOM3BOACTBO H €r0 POIIb B HAYYHO-TEXHMYECKOM IIPOTPeEcce.
57. Capo4HO€e MPOU3BOICTBO U POJIb XUMHH YIIIEBOJIOPOOB B HEM.

58. HedTb u ee TpaHCIOPTHPOBKA KAK OCHOBA B3AUMOBBITOIHOTO MEKIYHAPOIHOTO CO-
TPYJHUYECTBA.
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HaumenoBanne Copaepxxanne y4eOHOro MaTepHuaJia, JabopaTopHble padoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOSI- O0bem yacoB YpoBens
pa3aesioB U TeM TeJbHasl padoTa 00y4yalolmuxcs, KypcoBasi padota (IpPoeKT) (eciu npedycmompensi) OCBOEHUS
Brenenue Hayunsle MeTOABI IO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHUI. Pob 3xcriepuMeHTa U TeOpuu B XuMuu. Mo- 1 1
JIETUPOBAHNE XUMUYECKUX MTPOIIECCOB
Pazpgen 1. Oomas u | Conep:kanue y4eGHOro MaTepuaia 2
HeopraHuyeckas 1. | BemectBo. ATom. Monekyna. XUMUYeCKH 3meMeHT. AumoTporus. [IpocTeie u CI0KHbBIE BEIIEeCTBa. 2
XUMMSA KauecTBeHHBIH 1 KOTHYECTBEHHBIN COCTAB BEMIECTB. XUMHUECKHE 3HAKH U PopMyibl. OTHOCHTEIHHBIE
Tema 1.1. OcHoB- aTOMHAas U MOJeKyJsipHas Macchl. KonmuecTBo BelnecTna
HBIC MOHATHUSA U 32a- 2. | CrexuomeTpusl. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYIISIP- 3
KOHBI XUMUH HOM CTPYKTYPHI. 3aKOH ABOTa/IPO W CIIEACTBHS X HETO
IlpakTH4yecKue 3aHATHS 2
PacueTHbie 3a1a4M HA HAXO0XKJICHUE OTHOCUTEJIBHOW MOJIEKYJIIPHON MaccChl
OnpeneneHre MacCOBOM JJOJIM XUMHUECKHUX 3JIEMEHTOB B CJIO’KHOM BEIIECTBE
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 2
Ilepnomuueckuii 3a- | 1. | Otkpeitue J[.M. MenaeneeBbim Ilepuoauueckoro 3akoHa. [lepuoandeckuii 3akoH B (OPMYITHPOBKE 2
KoH U Ilepuoauue- J.M. Menneneesa. Ilepnomnyeckast Tabmuna XUMHYECKHAX DJIEMEHTOB — Tpaduueckoe OTOOpaKeHHe
CKas CUCTeMa XMMHU- nepuorueckoro 3akona. CTpykrypa nepuoandeckoil Tadbnunpsl. CoBpeMeHHas (GOpMyIHpOBKa IEpUO-
YECKUX AIIEMEHTOB JUYECKOro 3aKOHa. 3JHaUYE€HHE MEPHUOJANYECKOTO 3aKOHA M MEPHOJANYECKOM CHCTEMBbl XUMHUYECKHUX dJle-
J.W. Menneneesa u MeHTOB .M. MeHaeneeBa sl pa3BUTUSI HAYKU U IOHUMAaHHS XUMHUYECKON KapTUHBI MUpa
CTPOCHHE aTOMa 2.. | AToM — cnoxHas dactuna. Sapo (IpOTOHBI U HEUTPOHBI) U AIIEKTPOHHAs oOonouka. M3oromsl. Ctpoe- 3
HUE DIIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MaIIBIX MepruoioB. OcOOEHHOCTH CTPOSHHS JIEKTPOH-
HBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX TIEPUOJIOB (ITEPEXOIHBIX dieMeHToB). [loHATHE 00 OpOUTA-
asix. S-, p- u d-Op6urtanu. DIeKTpoHHbIE KOHDUTYpAIIMH ATOMOB XHMHUYECKHX JIEMEHTOB
JlaGopaTopHblie padoThl 2
MogenupoBanue nocrpoenus [leproandeckoil TabIHIbI XHMUYECKHX JIEMEHTOB
Tema 1.3. Conep:xanue yueOHOro MaTepuaJa 2
Crpoenne BemectBa | 1 | DiekTpooTpunaTeabHOCTh. KOBaseHTHas XMMUYeCKas CBsI3b. MeXaHi3M 00pa30BaHus KOBAICHTHOM CBSI- 3
31 (OOMEHHBIN U JJOHOPHO-aKIIENTOPHBIN). KoBajeHTHbIE MOIsipHas 1 HerospHas cBsi3u. CBOHCTBa Be-
ECTB C MOJICKYJIAPHBIMH W aTOMHBIMH KPUCTAJUIMYECKUMU PEHICTKAMMH. WNonnas xumudeckast CBSI3b.
CBoiiCcTBa BEIECTB C HOHHBIM TUIIOM KPUCTAITMYECKOMN pEeHIeTKU
2 | ArperaTHble COCTOSIHUS BEIIECTB M BOJOPOJIHAS CBsI3b. UNCTHIC BEIIECTBA U CMecH. JlMCIIepCHBIE CUCTe- 2
Mel. [TorsiTHE O KOJNIONIHBIX CHUCTEMAX
IlpakTHyecKue 3aHATUS 1
CocraBiieHue cxeM 00pa3oBaHUs Pa3IMYHBIX BUJIOB CBS3EH
Tema 1.4. Conep:xanue yueOHOro MaTepuaJa 1
Bopna. PacTBopsbl. 1 | PactBopenue. Bona kak pactBopuTenb. PacTtBopuMocTh BemecTB. MaccoBasi 10151 paCTBOPSHHOT'O BEIIle- 3
OnekTponuTudecKas CTBa
Auccouuanus 2 | DNEKTPONHUTHI ¥ HEAICKTPOIUTHL. DIEKTPOIUTHYESCKas UCCONMANUs. MeXaHU3Mbl 3JICKTPOITUTHYCCKON 3
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aucconuanuu ajid BCHICCTB € pas3IMYHbIMU THIIAMHU XUMUYCCKOU cBs3u. CTEIICHb 3HeKTp0HHTH‘IeCKOﬁ
JUCCOoraInm. CunbHble U cltaOble OJICKTPOJIUTHI. OCHOBHBIEC TOJIOKCHUS TEOpHHU BHCKTpOHI/ITH‘ICCKOﬁ
JUucconualium. KI/ICJ'IOTLI, OCHOBAaHUs M COJIM KaK 3JICKTPOJINTEI

JlabopaTopHbie paGoThl

HpI/IFOTOBJ'ICHI/Ie JKECTKOM BOJIBI U YCTPAHCHHUC €€ JKCCTKOCTHU

O3HaKOMIIEHHE CO CBOMCTBAMU JUCTICPCHBIX CUCTEM

IIpakTH4yeckne 3aHATUSA

Penrenue 3agau Ha MACCOBYIO OOJIFO paCTBOPCHHOI'O BCHICCTBA

Tema 1.5. Cojaepsxanue yueOHOr0 MaTepuaJia
Knaccudukanmsa He- | 1 | KHCIOTBI Kak JIEKTPOIUTHI, X KIaCCH(UKAINS 110 Pa3THYHbIM MPU3HAKaM. X AMUYECKHE CBOMCTBA KHC- 3
OPTaHMYECKHX COe/H- JIOT B CBETE TEOPHHU DIEKTPOIUTHIECKOH Arcconuanui. OCHOBHBIE CITOCOOBI MOTYUEHUs KHCIOTHI
HEHMIA M MX CBOUCTBA | 2 | OCHOBaHUS KaK DIEKTPOIMTHI, UX KJIACCH(PUKALMS 110 PA3IUYHBIM TPU3HAKAM. XMMHYECKUE CBOMCTBA 3
OCHOBaHUI B CBETE TEOPUH IEKTPOIUTHIECKON Muccorualyn. Pa3noxkeHrne HepacTBOPUMBIX B BOJIE OC-
HoBaHMHA. OCHOBHBIE CITOCOOKI IMOTYYEeHUSI OCHOBAHHH
3 | Conu kak a5ekTpoauThl. Cou CpeIHUE, KUCIIbIC U OCHOBHBIC. XMMHUECKUE CBOWCTBA COJICH B CBETE TCO- 3
PHUH DIEKTPOIUTHIECKOH nucconuanuy. CriocoObl NOIy4YeHus coeit
4 | ConeoOpasytromnie u HeconeoOpa3yromue okcuasl. OCHOBHEIE, aM()OTepHBIE W KUCIOTHBIE OKCHIIBL. 3a- 3
BHCHUMOCThH XapaKTepa OKCHJIa OT CTEIIEHU OKHCIIEHUS 00pa3yIoIero ero Meramia. XUMHYECKHE CBOM-
cTBa oKcuoB. [losyueHne okcruaoB
JlabopaTopHbie padoThl
XuUMHUUECKHE CBOMCTBA KUCIOT
XUMHUUECKHE CBOMCTBA OCHOBaHUI
XUMHUECKHE CBOMCTBA COJIEH
DKCTepUMEHTaIbHOE PElIeHne 3a1a4
I'eneTnyeckas CBSI3b MEXK/Iy KJlacCaMU HEOPTaHMUYECKHX COeIMHEHUH
Tema 1.6. Coaepxanue y4eO0HOro MaTepuaJia
Xumudeckue 1 | Peakunu coequHeHus, pa3ioxKeHus, 3aMenieHus, oomena. Karanmutuueckue peakuuu. OOpaTUMble U He- 2
peaxiumn oOpaTumble peakini. ['OMOTEHHbIE U TeTepOreHHbIE PEaKIuu. JK30TEPMHUUECKHE M JHJIOTEPMUYECKUE
peakuuu. TermoBoi 3G dekT xuMuueckux peakuuii. TepMoxuMuuecKkue ypaBHEHUs
2 | Crenens okucienusi. OKUCIUTENb U BOCCTaHOBIIEHHE. BoccTaHOBUTENb M OKUCIIeHHE. MeTol 3IeKTpOoH- 3
HOT0 OayiaHca JiJIsl COCTaBJICHHUS] YPABHEHNH OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEaKInit
3 | [loHsiTHE O CKOPOCTH XUMHUYECKUX PEaKIUil. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHX PEaKIMi OT pa3iinud- 3

HBIX (hakTopoB. OOPaTUMOCTh XUMHUECKUX peakiuid. XMMHUUECKOE PABHOBECHE M CIIOCOOBI €ro cMelle-
HUS

JlaGopaTopHblie padoThbl

Peakiyu, uayinye ¢ oOpa3oBaHHEM 0CajIKa, ra3a WM BOJbI
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OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC peakuuun

Tema 1.7. Coaeprxanue yueOHOro MaTepuaJia
Mertasl 1 1 | Meramisl. MeTajuindeckasi KpUCTATMUECKasl PEIeTKa U MeTaJUIMYecKas XuMH4YecKas cBsi3b. Ouznde- 3
HEMETaJIb CKHE CBOMCTBa MeTaiuToB. Kimaccubukamus METAIIOB 0 pa3InIHBIM IMPU3HAKAM. X IMHIECKHE CBOMCTBA
METaIJIOB. DJIEKTPOXUMUYECKHUH Psi/i HApsDKeHU MetamioB. Metamtotepmus. OOIue crmocoOb! moy-
yeHusi MmetaiioB. [loHsTre o Metamrypruu. [lupomMeramtyprust, THAPOMETAILTYPIHS U 3IEKTPOMETAILTY -
rusi. CiiaBbl YepHBIE U I[BETHEIE
2 | Hemeramibl. OcoOEHHOCTH CTPOCHUSI aTOMOB. HeMeTalibl — MpoCcThie BENIecTBa. 3aBUCHMOCTh CBONCTB 3
rajJloreHoB OT uX mosiokeHus B [leproanyeckoit cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTENBHBIEC CBOM-
CTBa HCMCTAJIJIOB B 3aBUCHUMOCTH OT MX ITOJIOKCHUSA B PAAY DJICKTPOOTPHULIATCIBHOCTU
JlaGopaTopHbIe paGoThI
3akanka u oTIyck cranu. O3HaKOMIJIEHHE CO CTPYKTYpaMU Ceporo u Oenoro uyryHa. Pacro3sHaBanme py xe-
ne3a
Pemenue OKCIICPUMMCHTAJIBHBIX 3a/1a4
KoHTposabHble padoThl
[Tucemennast pabota
Paznen 2. Oprann- | Coaep:kanue y4eOHOro MaTepuajia
yeckasi XMMUS 1 | IIpenmer opranuyeckod xuMuH. [IpupoaHbIe, HCKYCCTBEHHBIE M CHHTETHUYECKHE OPraHMYECKHE Belle- 2
Tema 2.1 ctBa. CpaBHEHNE OPTaHUYECKHX BEIIECTB C HEOPraHMYECKUMU. Teopusi CTPOSHHS OPTaHUIECKUX COE/IH-
OCHOBHBIE TOHATHSA HeHnit A.M. BytiiepoBa. OCHOBHBIE MTOJIOKEHUS TEOPHH XUMUYECKOTO CTPOEHU. 30MepHs 1 N30MepBHI.
OpraHUYECKOM XH- Xummueckue GopMyIbl 1 MOAETH MOJIEKYJI B OPraHUUECKONH XUMHH
MHUU 2 | Knaccudukarus opranndeckux Bemiects. Kimaccugukaiius BeniecTs Mo CTPOSHUIO YIIIEPOHOTO CKelleTa 3
Y TEOPHSI CTPOCHUS 1 HAMM4Yuio (QYHKIUOHAIBHBIX rpymil. ['omonoru u romonorus. Kimaccudukanus peakuuii B opraHude-
OPraHU4YeCKHUX CKOH XUMHUU
COCIMHEHHUI JlaGopaTopHble paboThbl
N3rorosiieHHEe MOZEIel MOJIEKYJI OPIAHUYECKUX BEILECTB
Tema 2.2. Conep:xanue yueOHOro MaTepuaJa
Vrnesopoponsl m X | 1 | AJKaHbI: TOMOJIOTHUYECKHHA PsIJl, M30MEPUST M HOMEHKJIATypa allkaHOB. XMMHUYECKHE CBOWCTBA aJKaHOB 3
NpPUPOJIHBIC (MmeraHa, 3TaHa): TOPEHUE, 3aMELICHUE, pa3lIoKeHNe, AerHpupoBanne. [IpuMeneHne ankaHoB Ha OCHOBE
HUCTOYHUKHU CBOMCTB
2 | DTuieH, ero nojxy4eHue (IerupupoBaHueM 3TaHa, ISHoIMMepr3aliueii monusThuieHa). ['oMoaoruueckuit 3
psaa, U30MEpHA, HOMCHKIIaTypa aJIKEHOB. XuMHUYecKre CBOMCTBA dTHJIEHA: TOp€HUEC, KaUCCTBCHHBIC pCaK-
uu (obecrBeunBaHue OPOMHOM BOJBI M pacTBOpa MEPMaHraHaTa Kajus), FHIpaTanus, NoJIMMepH3aLusl.
[TpuMeHeHne STHIIEHAa HA OCHOBE CBOWCTB
3 | AnkuHbl. ArnieTuiaeH. XUMHUYECKHE CBOWCTBA alleTHUJICHA: I'OpPEHHE, 00eClBEYMBAHHE OPOMHON BOIBI, 3
NPUCOEANHEHHE XJIOPOBOAOpOaa U ruaparanus. [IpuMeHeHne anieTuiieHa Ha OCHOBE CBOMCTB. MexKKiac-
COBasi U30MEPHUS C alKaIUCHAMHU
4 | Apensl. benzon. XuMuueckue CBOMCTBa OCH30ja: TOpEHWE, PEAKIMK 3aMeIlIeHUs (TajJoreHHPOBAHME, 3
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| HI/ITpOBaHI/IG). HpI/IMeHeHI/Ie OEeH30J1a Ha OCHOBE CBOICTB. HpI/IpO,I[HBIC HUCTOYHUKH YIIJICBOAOPOJ0B

JlaGopaTopHbie padoThbl

HomeHkinatypa opraHu4ecKux COeAUHEHUI

TI'eneTnueckas CBsI3b MEXAYy KilacCaMH OPraHn4CeCKuX COCTMHCHUH

Tema 2.3.
Kucnopoaconepxa-
IIie OPTaHMYECKUE

COEIMHEHUS

Conep:xanue yueOHOro MaTrepuaJia

1 | Couprel. llonydenne sTaHONa OpOKEHHEM TIFOKO3BI M THApaTalneil dTHieHa. | MApOKCUIIbHAS Tpynna
Kak (pyHKIHOHabHas. [IoHATHE O TTpeebHBIX OTHOATOMHBIX CIIUPTAaX. XMMHYECKHE CBOWCTBA ATAHOJIA!
B3aMMOJICHCTBUE C HATPHEM, 00OpPa30BaHUE MPOCTHIX U CIOXKHBIX 3(PHUPOB, OKUCIICHUE B anmpaeruia. [Ipu-
MEHEHHE ATaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEICTBHS U NPEAYIPEKICHNUE

2 | I'muuepuH Kak TNpencTaBUTeNb MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas peakuusi HA MHOTOaTOMHBIC
criupthl. [Ipumenenne rnunepuHa. @enon. Ou3nueckne W XUMHUYECKHe CBOWCTBa ¢eHona. BizanmHoe
BJIMSIHUE aTOMOB B MOJIEKyJle (heHOJa: B3aMMOJACHCTBUE C THAPOKCHIOM HATpPUS U a30THOW KHCIOTOH.
IIpumeneHne QeHona Ha OCHOBE CBOICTB

3 | llonsatue 00 ampraerugax. AnpaeruaHas rpynmna Kak QyHKIroHaNbHas. DopManbIeru] u ero CBOMCTBA:
OKHCJICHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHHME B COOTBETCTBYIOIMH crupT. llomydenue
ANBJIETU/IOB OKUCIICHHEM COOTBETCTBYIOUIMX CIUPTOB. [IpuMeHeHHne ¢opmanblernaa Ha OCHOBE €ro
CBOICTB

4 | Tlomstne o xapOOHOBBIX KHuCIOTax. KapOokcumpHas Tpymma kKak (yHKmuoHambHas. | 'oMomormdeckuii
P TpeleNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KWCIOT. [lomyueHrne KapOOHOBBIX KHCIOT OKHCICHHEM
aJbACTUIOB. XUMUYECKAE CBOMCTBA YKCYCHOW KHCJIOTHI: OOIIME CBOMCTBA C MHUHEPATHHBIMHA KHCIOTAMHU
u peakuus srepudukanyy. [IpumeHeHne ykCycHOM KHCIOTH HA OCHOBE CBOWCTB. Briciine xupHbIe KHc-
JIOTHI HA IPUMEPE NAIBMUTHHOBON U CTEAPUHOBOMI

5 | Cnoxwnble 3¢ups! U xupbl. [lonydenue crnoxHbIX 3UpoB peakiueit srepudukanyn. ClroxkHbIe SPUPHI B
npupoje, ux 3Hadenue. [Ipumenenue ciaokHbIX 3(UPOB HA OCHOBE CBOMCTB. JKHPBI KaK CI0XKHbIE d(PUPHI.
Knaccudpukanms xupoB. XUMHUYECKHE CBOMCTBA >KUPOB: THAPOJIU3 U TUAPUPOBAHUE >KUAKUX >KHPOB.
IIpuMeHeHue :KUpOB Ha OCHOBE CBOMCTB. Mblia

6 | YrieBojpl, ux kiaccuukaius: MOHOCaxapu bl (TJII0K03a, GpyKTO3a), TMcaxapuibl (caxapo3a) v MoJIH-
caxapunabl (KpaxMan W IEeJUToJo3a). [JroKo3a — BEIECTBO C JBOMCTBEHHOW (YHKIMEH — aibJIerHII0-
crupT. XUMUYECKHE CBOWCTBA TJIFOKO3bI: OKHCIICHHE B TIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COP-
6uT, cnuproBoe Opokenue. [IpruMeHeHre TIIFOKO3b Ha OCHOBE CBOWMCTB. 3HAUEHHUE YTIIEBOJOB B JKHBOU
MIPHUPOJIE ¥ HKU3ZHU YEIOBEKa

JlabopaTopHbIe paGoThl

PactBopenue rurepuHa B Bojie M B3auMojeiictere ¢ runpokcuaom Meau(ll). CeolicTBa u mony4eHue anbe-
TUIIOB

CBoiicTBa YKCYCHOM KHCJIOTHI, OOIIHE CO CBOMCTBAMHI MHHEPATHHBIX KACIOT

B3aumoseiicTBre TI1F0KO3BI M caxapo3sl ¢ ruapokcuaom meau(ll)

CBoiicTBa Kpaxmaina

Kontpoannas padora
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[MucemenHas pabdora

Tema 2.4. Coaeprxanue yueOHOro MaTepuaJia 5
Aszorconmepxkamue | 1| Tlonstue 06 aMmuHax. AnudaTrudeckue aMUHbI, UX Kiaccu(UKaIys ¥ HOMEHKIATypa. AHIINH, KaK opra- 2
OpTaHUYECKUE HUYecKoe ocHoBaHMe. [lonydeHne anmnuHa n3 HUTpoOensona. [IprMenenne aHmAa Ha OCHOBE CBOICTB
COCJTMHEHWS. 2| AMUHOKHCIOTHI Kak amdoTepHble TUPYHKIHOHAIBHBIC OPraHnYeCKUe COCANHEHUS. XUMUYEeCKUE CBOU- 3
[Momumepsr CTBa aMUHOKHCJIOT: B3aMMOJICHCTBUE CO IIET0YaMU, KUCIIOTAMU H JIPYT C APYroM (peakius MOJTUKOHICH-
carun). [lentuaHast cBsi3b v moymnenTH bl [IpuMeHeHe aMUHOKHUCIIOT.
3| Benku. [lepBuyHas, BTOpUYHAs, TPETUYHAS CTPYKTYPBI OEITKOB. XUMHUUECKUE CBOMCTBA OEITKOB: TOPEHHE, 3
JIEHATypanys, THIPOJIN3, [IBETHbIE peakinu. buomorndeckne GyHKIMN O6eaKoB. benku u monmcaxapumbl
KaK OMOTIOIMMEPHI
4| Tlnactmaccel. [TomyueHrne NOAMMEPOB peakiyel MOJMMEPHU3allui U MOJUKOHACHcAnuu. TepMoriacTuy- 3
HBIE ¥ TePMOpEaKTUBHBIC IIacTMacchl. [IpeacraBurenu mnactmace. BonokHa, nx knaccudukanus. [Tomy-
YCHHE BOJIOKOH. OTZIGIH)H])IC MPEACTABUTCIIN XUMHWYCCKHUX BOJIOKOH
JlabopaTopHbie padoThl 4
CaoticTBa O€JIKOB
Pemennie sxcrieprMeHTABHBIX 331249 HA WACHTA(DUKAIINIO OPTAHHYECKUX COCTMHEHNN
PacroznaBanme miacTMacc u BOJIOKOH
CamocTosiTenbHas padora 4
BCEI'O 78
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XAPAKTEPUCTHUKA OCHOBHBIX BU1OB
YYEBHOMU JEATEJIBHOCTU CTYIAEHTOB

Conep:xxkanue o0yuyeHust

XapaKkTepuCTHKA OCHOBHBIX BU/0B /1eITEJIbHOCTH CTY/1€HTOB
(Ha ypoBHe y4eOHBIX JeiicTBHI)

Bakueiime XUMHUYe-
CKHUE ITOHITUI

YMmeHue naBaTh onpeesieHue U ONepupoBaTh CACAYIOIMIUMH XH-
MHUYECKUMHU TOHSITUSIMU: BEIIECTBO, XHUMHUYECKUH JIIEMEHT,
aToOM, MOJIEKYJia, OTHOCHTEIbHbIE aTOMHasi U MOJEKYyJspHas
MacChl, HOH, aJUIOTPOMUs, U30TOINbI, XUMHYECKasi CBS3b, IJIEK-
TPOOTPUIIATEIBLHOCTD, BAJIGHTHOCTh, CTENIEHb OKHCJICHUS, MOJIb,
MOJISIpHAsl Macca, MOJSIPHbIH 00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS, pac-
TBOPBI, DJIEKTPOJIUT U HEIIEKTPOJHUT, SJIEKTPOJIUTHYECKAS M C-
CcoLMalMs, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIEHUE U BOC-
CTaHOBJICHHUE, TEIIOBON 3P (deKT peakiuu, CKOPOCTh XUMHUYE-
CKOM peakluu, KaTajlu3, XUMHUYECKOE PaBHOBECHUE, YIIIEPOIHBIN
ckeseT, QyHKIMOHaJIbHAS IPpyIa, U30MEPHUs, TOMOJIOTHS

OCHOBHBIE 3aKOHBI XH-
MU

®opMyIHMpOBaHUE 3aKOHOB COXPAHEHHUSI MacChl BEUIECTB U I O-
CTOSIHCTBA COCTaBa BEUIECTB.

VYcraHOBKa NPUYMHHO-CIIEACTBEHHON CBSI3M MEXIY COAEepriKa-
HHAEM J3THX 3aKOHOB W HANHMCAaHUEM XHUMHUUYECKUX (OPMYyI H
ypaBHEHUU. Y CTaHOBKA 3BOJIOLMOHHON CYIIHOCTH MEH]IEJIEEB-
CKOUl M COBpEeMEHHOU (POPMYIHPOBOK MEPUOIUYECCKOr0 3aKOHA
J. U. Menaeneea. O0bsacHeHne HU3NUECKOTO CMBICIA CUMBO-
JUKUA TEPUOIUYECKON TaOIUIBI XUMUYECKUX 3neMmeHToB J[. U.
MeHnneneeBa (HOMEpPOB 3JE€MEHTAa, MepUOa, TPYIIbI) U yCTa-
HOBKa MPUYUHHO-CIECACTBEHHON CBS3U MEXKIY CTPOCHUEM aTO-
Ma U 3aKOHOMEPHOCTSAMH U3MEHEHHSI CBOMCTB 3JI€MEHTOB U 00-
pa30BaHHBIX UMH BEUIECTB B MEPHOAAX U T'PyMIax.
XapakTepuCcTUKa 3JIEMEHTOB MajblX U OONBIIUX MEPUOJOB IO
ux nojoxenuto B [lepuonnueckoit cucteme . 1. Menneneena

(OCHOBHBIC TCOpUU XH-
MU

YcraHoBKa 3aBHCHMOCTH CBOWMCTB XMMHYECKHX BEIIECTB OT
CTPOCHHUSI aTOMOB OOpa3yIOIMUX WX XUMHYECKHUX DIIEMEHTOB.
XapaKTepUCTUKA BaXXHEUIITUX TUIIOB XMMHUUYECKUX CBSI3EH U OT-
HOCHUTEIBHOCTHU 3TOM THUIIOJIOTHH.

OO0OBsCHEHHE 3aBHCUMOCTH CBOMCTB BEIICCTB OT UX COCTaBa W
CTPOEHUS KPUCTAINIMYECKUX PEIIETOK.

DopMyJIUPOBKA OCHOBHBIX MOJOKEHUNW TEOPUU BIEKTPOIUTHYE-
CKOM JHMCCOLMAlMM M XapaKTepUCTHKA B CBETE€ 3TOW TEOpHUH
CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCITUHEHUI.
@OpMyIUPOBKA OCHOBHBIX IMOJIOKECHUU TEOPHU XHUMHUYECKOTO
CTPOCHUS OPTaHUYECKUX COCAUHECHUMN U XapaKTEPUCTUKA B CBE-
T€ 3TOW TEOPUU CBONCTB OCHOBHBIX KJIACCOB OPTAHHUYECKUX CO-
eIUHEHUM
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Baxxueiimue BeniecTsa u
MaTepUabl

XapakTepucTUKa COCTaBa, CTPOEHHSA, CBOMCTB, MOJYYECHHS H
npuMeHeHus BaxkHelmux metaiinoB (1A u II A rpymnn, amoMu-
HUs, keJe3a, a B eCTECTBEHHOHAYYHOM Ipoduie U HEKOTOPHIX
d-311eMEHTOB) U UX COCIUHCHU.

XapakTepuCcTUKa COCTaBa, CTPOECHHUS, CBONCTB, MOJYYEHHUS H
npumenenus Baxuemux Hemerawios (VIII A, VI*, V/ rpynn,
a Takxe azora u Qocdopa, yrieposga u KpeMHUs, BOJOPOIA) U
HUX COCJUHEHUH. XapaKTepHUCTUKA COCTaBa, CTPOCHMUS, CBOUCTB,
MOJy4YeHUsS W MPUMEHEHHUs] Ba)KHEWUIIUX KIJIACCOB YTIEBOJOPO-
JIOB (aJIKaHOB, IIUKJIOAJKa- HOB, aJKEHOB, aJKMHOB, apEHOB) U
uxX Hauboliee 3HAYMMBIX B HApPOJHOXO3SUCTBEHHOM IIJIaHE
MPEACTABUTENECH.

AHanoruyHasi XapakTepUCTHKa Ba)XKHEHIIUX IMpeJcTaBUTENEH
JPYrUX KJIaCCOB OPTaHUYECKUX COCIMHEHHMN: METaHoJa U 3Ta-
HOJIA, CJIOXKHBIX 3(UPOB, KUPOB, MbLI, albIeruaoB (hopmalb-
JNEeTUJIOB W aleTalbleTH/1a), KETOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOM KHCIOTBI, JJIsi €CTECTBEHHO-HAy4YHOTO IMPO-
buiis mpencTaBUTENEH APYTrUX KJIACCOB KUCJIOT), MOHOCAXapu-
0B (TUIIOKO3BI), JHcaxapuaoB (caxapo3bl), IOJHCAXapHI0B
(kpaxmana ¥ IEJUTION03bl), aHWJINHA, aMUHOKHUCIOT, OEJIKOB,
HMCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH, Kay4yKOB, ILIACT-
Macc

XAMHYECKUNA A3BIK WU
CHMBOJIMKA

Hcnonp3oBanne B y4eOHOUW W TPOGECCUOHAIBHON JSATEIIHHO-
CTH XMMHYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3Banme m3ydyeHHBIX BEIIECTB MO TPUBUAIBHOU MU MEXIY-
HApOJHON HOMEHKJIAType U OTPaK€HUE COCTABA 3TUX COEIMHE-
HUW C TOMOIIBI0 XUMUYECKHUX POPMYIL.

OtpaxeHne XMMHUYECKUX IPOLECCOB C IMOMOIIBIO ypaBHEHUU
XUMHYECKUX pEeaKUHn

XHUMHUYECKHE peaknuuu

OOBsICHEHHE CYNIHOCTH XMMHUYECKHUX MpoleccoB. Kmaccuduka-
O XUMHUYECKUX PEaKU UM MO pa3JIMYHbIM NPU3HAKAM: YHCIY U
COCTaBy TIPOJYKTOB M PEAareHTOB, TEIIOBOMY 3(QeKTy,
HampaBJieHUIO, a3e, HATUUUIO KaTadu3aTopa, I3MEHEHHIO CTe-
TeHeH OKHMCIICHHS DJIEMEHTOB, 00pa3yIOIIUX BEIIEeCTBA.
YcTaHoBKa NMPU3HAKOB OOIIETO W Pa3IMYHOTO B THIIOJOTUU Pe-
Ak A7 HEOPraHUYECKON U OPTaHUYECKOW XUMHHU.
Knaccuduuukanus BemecTB U MPOLECCOB C TOYKH 3PEHUS
OKHUCIIEHUsA-BOCCTaHOBNeHUA. CocCTaBieHHE ypaBHEHHH peak-
U ¢ TOMOIIBIO METO/1a IIEKTPOHHOTO OalaHca.

OOBsICHEHHE 3aBHCUMOCTH CKOPOCTH XMMHYECKOW pEakIu |
MOJIOKEHUS XUMHUYECKOT'0 PABHOBECHS OT PA3IUYHBIX (PAKTOPOB

XUMHUYECKUN  DKCIEPU-
MEHT

BrinmonHeHne XMMHUUECKOT0 SKCIIEPUMEHTA B MOJTHOM COOTBET-
CTBUH C MpaBHJIaMH O€30TIaCHOCTH.

Habnronenue, ¢ukcaus u omnvcaHue pe3ylbTaTOB MPOBEIEH-
HOT'0 9KCTIEPUMEHTA
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Xumudeckass wuHOOpMa-
1958;1

[IpoBeneHne caMOCTOSTEIBLHOTO IMOMCKAa XUMHYECKOW HHOP-
Malu C HCIOJB30BAHHEM pPAa3JIUYHBIX HUCTOYHUKOB (HAY4HO-
MNOMYJISPHBIX U3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
Nurepuera). Mcnonb3oBaHne KOMIBIOTEPHBIX TEXHOJOTUU s
00paboTKK U TMepenadyn XUMMUYECKOH MHPOpPMAIIUA U €€ Tpe-
CTaBJICHUS B Pa3IUYHBIX (hopMax

Pacyersl 1o xuMH4Ye-
ckuM  gopMmyIaM W
YpaBHEHHUSIM

YcTaHoBKa 3aBUCHUMOCTH MEXJY KayeCTBEHHOM M KOJHYe-
CTBEHHOW CTOPOHAMU XUMHYECKUX 0OBEKTOB U MPOLIECCOB.
Pemienue pacdeTHBIX 3a7a4 MO XHMHUYECKUM ¢dopMyrnaM H
YpPaBHEHUSIM

[IpodunbHoe 1 mpodec-
CHOHAJBHO  3HAYMMOE
COJICpIKaHHE

OOBsiCHEHHE XUMUUYECKUX SBJICHUN, IPOUCXOASAIINX B IPUPOJIE,
OBITY U Ha NMPOU3BOJCTBE.

OnpeneneHne BO3MOKHOCTEH MPOTEKAHUS XUMHYECKHX IIpe-
BpalleHUN B pa3IMYHBIX YCIOBUSX.

CoOuroieHre MpaBHJI 3KOJOTHYECKH T'PAMOTHOTO IMOBEJCHHS B
OKpYy’KaroIeu cpee.

OueHKa BIUSHUS XHUMHUUYECKOTO 3arps3HEHHs OKpyKarouieu
Cp€Abl HA OpraHmu3M YCJIIOBCKA U APYIUC )KHUBBIC OPIraHU3MBI.
CobOnroaenue mpaBui 0€30MacHOTO OOpalleHusl C TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM O0OPYIOBAaHUEM.
[ToaroToBKa pacTBOPOB 3aJlaHHOI KOHIEHTpAIMU B OBITY M Ha
MIPOU3BOJICTBE.

Kputnueckas oreHKa JOCTOBEPHOCTH XHMHYECKOW HHpoOpMma-
ouun, HOCTYHaIOHICfI M3 pasHbIX UCTOYHHUKOB
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YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHUE TPOT'PAMMBI YYEBHOTI'O ITPEAMETA «XUMMUSI»

OcBoenue mnporpaMMbl Y4eOHOTO TmpeaMmera «XHMHA» TNpPEAroyiaraeT HalIW4Yhe B TIPO-
deccronanbHON 00pa30BaTeIbLHON OPraHU3alNU, pealn3yrollell 00pa3oBaTeIbHYI0 IPOrpaMMy Cpe-
Hero obmero obpazoBanus B ipenenax ocBoenus OITOIT CITO na 6a3e ocHOBHOTO 0011eTO 00pa3oBa-
HUSl, KaOMHEeTa XUMUH ¢ JabopaTtopueil 1 1ab0paHTCKONH KOMHATOM, B KOTOPOM MMEETCsS BO3MOXHOCTh
obecrieunTh CBOOOAHBIN AOCTYn B MHTEpHET BO BpeMsi yU4eOHOTO 3aHATHS U B MEPHOJ BHEY4YEOHOMH
JESTEIIbHOCTH 00YYaroINXCsl.

[Tomemenne kaOWMHETa JIOJDKHO — YAOBJIETBOPATH TpeOoBanusM CaHUTApHO-MUIEMHUO-
nornueckux npasui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO THIIOBBIM 000PYI0-
BaHMEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAaHUSIX, B TOM YHCJIE CHEIHATM3MPOBAHHON ydeOHOH MeOe-
JBIO0 U CpelCTBaMU OOyUEHHUS, JOCTATOUHBIMH JIJIsl BHIMOJIHEHUs] TPEOOBAaHUN K YPOBHIO MOATOTOBKH
o0yyJarouumxcs.

B kaOunete 10KHO OBITH MYJIBTUMENITHOE 000pyI0BaHUE, IOCPEICTBOM KOTOPOTO YUaCTHUKU
00pa30BaTeNLHOTO MPOIECca MOTYT MPOCMATPUBATH BU3YAIbHYIO HH(POPMAIIMIO 10 XUMHUH, CO3aBaTh
Mpe3eHTAlUU, BUJCOMATEPUAIbI U T. II.

B coctaB yueOHO-METOIMYECKOTO M MaTEPUAIBHO-TEXHUYECKOTO OCHAIIEHUSI KaOMHETa XUMHUH
BXO/IAIT:

— MHOTO(QYHKIMOHAJIHHBIN KOMIUIEKC IPENoIaBaTeIs;

— HaTypaJibHbIe 00BEKTHI, MOJIEIH, IPUOOPHI M HAOOPHI AJIsi MOCTAHOBKH JIEMOHCTPALIMOHHOTO

U YYCHHUECKOTO IKCIIEPUMEHTA;

— TI€YaTHBIC U SKPAHHO-3BYKOBBIE CPEJICTBA OOYICHUS;

— cpencTBa HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH;

— PCaKTHBBI;

— IEpeYHU OCHOBHOM U JIOIOJHUTENIbHON yueOHOM TUTepaTyphl;

— BCIIOMOTaTelIbHOE 000PYIOBAaHHE U HHCTPYKIIHUH;

— OubnmoredHbId GOHI.

B 6ubnuoreunsiii GoHI BXOAAT YUeOHUKH U ydeOHO-MeToauueckne KoMiuiekTol (YMK), pexo-
MEHJIOBaHHBIE WJIN JIOMYIIEHHBIE IS UCTIONB30BaHUs B MPOPECCHOHATBHBIX 00pa30BaTEbHBIX Opra-
HU3AIMX, PEATM3YIOLMX 00pa3oBaTeNbHYI0 IPOrpaMMy CpeJHero olIiero oopazoBaHus B Mpejaenax
ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHUsI.

bubnuoreunsiit poHI MOXKET OBITH MOMOJTHEH XMMHUYECKON SHIMKIIONEIUEH, CpaBOYHUKAMH,
KHHUTAMHU JIJIS 9TEHUS TI0 XHUMHH.

B mporiecce ocBoeHUs mporpaMmbl y4eOHOW AUCHUIIUHBI «XUMHUS» CTYIACHTHI JOJKHBI UMETh
BO3MOYKHOCTH JIOCTYIA K DJIEKTPOHHBIM y4eOHBIM MaTepHaiaM 10 XUMHUH, HMEIOIINMCS B CBOOOTHOM
noctyrne B ceTu IHTepHeT (97eKTpOHHBIM KHHUTaM, MPaKTUKyMaM, TectaM, Matepuanam EI'D u ap.).

25



JIUTEPATYPA
JJISA CTYACHTOB

1. Ta6puensu O.C. EcrectBo3nanue. Xumus. (7-¢ u3n.) 2022, snexTpoHHas 6MOIMOTEKA HA caliTe

http://www.academia-library.ru/

st npenogaBaresst

. [IpumepHas mporpamma o011e00pa30BaTeIbHON YI€OHOM TUCIUIUTUHBL «XUMUs». Pexomendosano

DedepanbHblm 20CYOAPCMBEHHBIM A8MOHOMHBIM YupedcoeHuem « PedepaibHblil UHCMUMYMm
paseumus obpazoganusny (PI'AY « DUPOy) 6 kauecmee npumepHou npocpammel 0151 peaiu-
3ayuu OCHOBHOU npogeccuonarvrol obpazosamenvuol npoepammol CII0 na 6aze ochosHo-
20 0bwe2o 0bpazosanus ¢ noayuenuem cpeorne2o oowezo oobpazosanus, Illpomoxkon Ne 3 om
21 urona 2015 2., Pecucmpayuonnoiii nomep peyensuu 385 om 23 utona 2015 2. PI'AY

«DOUPO».
M., 2012.

(?IEKTPOHHOE MPHUIIOKEHHE).

HnuTepHeT-pecypchl
www.pvg.mK.ru (onumnuana «I[lokopu BopoOseBsI TOpEI»).

www.hemi.wallst.ru (O6pa3oBaTenbHbIi CAWT IS IKOJIBHUKOB « X UMHS»).

www.alhimikov.net (O6pa3oBaTeabHbII CAUT IS IKOJIBHUKOB).
www.chem.msu.su (3nekTpoHHast OMOIHOTEKa MO0 XUMHH ). WWW.enauki.ru (MHTepHeT-u3aaHue

s yauteneil «kEcrecTBeHHbIE HAYKIY).
www.lseptember.ru (MeToguueckas razeta «IlepBoe ceHTIOps»).

www.hvsh.ru (xypHan «XuM#us B IIKoae»). WWW.Nij.ru (kypHain «XuUMHUs U KU3HBY).
www.chemistry-chemists.com (31eKTpOHHBIH )XypHaI «XUMHKH U XUMUSA»).

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUA YYEFHOW JUCITATLTAHBI

KoHTpo.1b 1 oueHka pe3yiabTaToB OCBOCHHS y4eOHOW TUCIMITIIMHBI OCYLIECTBISETCS MPEMno-
JaBaTesIeM B Ipoliecce MPOBEACHMSI MPAKTUYECKUX 3aHATHI U J1a00paTOpHbIX pabOT, TECTUPOBAHUS,
a TaKk)Ke BBINIOJIHEHUs 00YJaroIUMKCS WHANBUYaTbHBIX 3aJaHUN, IIPOEKTOB, UCCIIEAOBAHUI.

PesyabTaThl 00yueHus

(0CBOCHHBIE YMEHHSI, YCBOCHHbIE 3HAHMS)

DopMbI U METOIbI KOHTPOJIA
U OLlCHKH Pe3yJIbTATOB 00y4YeHHUs

YMmenus:

— Ha3bIBATb U3YYCHHBLIC BCHICCTBA IO «TPHU-

BHAJIBHON» WA MEXIYHAPOAHON HO-
MEHKJIaTypam;

NN CbMCHHAas pa60Ta

ONpENEeNATh BAJICHTHOCTb U  CTEICHb
OKHUCJIEHHS XUMHUYECKUX DJIEMEHTOB, THUII
XUMHYECKON CBSI3M B COCTMHEHUSAX, 3aPs]T
HUOHA, NPOCTPAHCTBEHHOE CTPOCHUE MO-
JEKyJ, TUIl KPUCTAJUIMYECKOW PEIIETKH,
XapakTep cpenbl B BOJHBIX pacTBOpax,
OKHCIIUTENb Y BOCCTAaHOBUTEJb, HAIpaB-
JIEHUE CMELIEHUS PaBHOBECHUS IO BIIUSA-
HUEM pPa3IMYHbIX (PAKTOPOB, U30MEPHI U

YCTHBIN OITpOC,

MHJUBUAYAJIbHBIN OIIPOC,

MOYpOYHBIA Oain (OLIEHHWBAETCS NeATENb-
HOCTb CTYJIEHTOB Ha BCEX ATallax 3aHATUSA
1 BBIBOJIUTCS] UTOTOBasl OIIEHKA),
MICbMEHHAas IIPOBEpPKa.

. I'abpuenan O.C., Jlvicosa I'.I'. Xumus: KHUTA JUISI IpeToiaBatelis: yued.-MeTo. mocobue. —

.labpuenan O.C. u op. Xumus s npodeccuil U CnenuaibHOCTeH TEXHHYECKOro Mpoduiis
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TOMOJIOTH, TMPUHAMJICKHOCTh BEIIECTB K
pa3HbBIM KJaccaM HEOPraHUYEeCKHX U Op-
FaHUYECKUX COCIMHEHUH; XapakTep B3a-
MMHOIO BJIMSIHHSI aTOMOB B MOJIEKyJax,
TUMBI PEaKIMii B HEOPTraHUYECKOU U Op-
TaHUYECKOM XMMMHH;

XapakTepu3oBaTh S-, P-, d-31eMEHTHI IO
uX nosiokeHuto B Ilepronnueckoit cucre-
Me JI.M. MenneneeBa; oOIue XHUMHYC-
CKHE CBOMCTBAa METAajIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX H
OPraHWYECKUX COCAMHEHUH; CTPOCHHE U
CBOMCTBA OPraHUYECKUX COSTUHEHUMN (YT-
JICBOJIOPO/IOB, CIIUPTOB, (PEHONIOB, albje-
THUIOB, KETOHOB, KapOOHOBBIX KHCIOT,
aMUHOB, aMUHOKHCIIOT M YTJIEBOJIOB);

3alUTa NPaKTUIeCKOi paboThI,
YCTHBIH OIIpOC,

3ammTa Ja00paTOpHON PabOTHI,
MMChMEHHas padora.

OOBSCHATh 3aBUCHMOCTb CBOWCTB XHMH-
YECKOr'0 JJIEMEHTa U O00pa30BaHHBIX UM
BEIIIECTB OT TMojokeHus B Ilepmommue-
ckoit cucteme /JI.M1. Menjeneera; 3aBUcH-
MOCTh CBOMCTB HEOPTaHMYECKHX BEIIECCTB
OT HUX COCTaBa M CTPOCHUS, NMPUPOIY XH-
MUYECKOW CBSI3M, 3aBUCHMOCTb CKOPOCTH
XUMHYECKOM pEeaKkIuu OT pa3iInyHbIX
($aKTOpOB, PEAKIIMOHHOW CIIOCOOHOCTH
OpTraHU4YCCKUX COCI[I/IHGHI/Iﬁ OT CTPOCHUA
WX MOJICKYJ;

YCTHBIH OIpoc,

WHIUBUYAJIBHBIN OIPOC,

MOYPOYHBIH Oan (OlEHUBAETCS IesITelNb-
HOCTb CTYJICHTOB Ha BCEX ATalax 3aHsATUs
U BBIBOJUTCS] HTOTOBasl OIICHKA),
NUCbMEHHasl IPOBEPKa,

3aImTa Ja00paToOpHON PabOTHI,

3aluTa NPaKTUYECKON pabOThlI.

BBITIOJIHATh XUMHUYECKHUM SKCIIEPUMEHT I10
pacro3HaBaHUI0 BAKHEHIIMX HEOpraHu-
YECKUX W OPraHUYEeCKHX BEIIECTB, IMOJY-
YEHUIO0 KOHKPETHBIX BELIECTB, OTHOCH-
IMXCA K M3YYEHHBIM KJaccaM COEIUHeE-
HUM;

3aluTa JJabopaTopHOi padoTHI,
3aIIMTa MPAKTUIECKON paboTHL.

IPOBOAMTH pacueTbl IO XUMHUYECKUM
(dbopMynaM U YpaBHEHUSIM peaKiuii;

3aIuTa NPaKTUYECKON paboThlI.

OCYIIECTBIISITh CAMOCTOSITEIbHBIN TTOUCK
XUMHUYECKOH MH(DOPMAIIUHN C UCIOIb30Ba-
HUEM pa3IN4YHbIX UCTOYHUKOB; UCIIOJIB30-
BaTh KOMIbIOTEPHBIE TEXHOJIOTUH IS 00-
paboOTKU W Tepefayd XUMHUYECKOW HH-
dopmanMu M ee MpPEACTaBICHUS B pas-
JUYHBIX (hopmax;

3a1uTa IMpocKTOB,
MMPEACTABJIICHUEC NHAUBUAYAJIbHOT'O IIPOCKTA.

3HaHud:

pOJ'II/I XHUMHUHU B €CTCCTBO3HAHHUH, €€ CBA3b
C JpYTMMH €CTEeCTBEHHBIMH HayKaMU,
3HAYCHHUE B KU3HH COBPEMEHHOTO O0IIe-
CTBA;

BAKHEUIIUX XUMUYECKHUX IIOHATHM; OC-
HOBHBIX 3aKOHOB XHMWH; OCHOBHBIX T€O-
pUN XUMHH;

YCTHBIN OIIpOC,

WHIUBUyaJIbHBIN OMIPOC,

MOYpOYHBI 0Oan (OLIEHWBAETCS JEATENb-
HOCTb CTYJICHTOB Ha BCEX 3Tanax 3aHATUS
Y BBIBOJIUTCSI HTOTOBAs OICHKA),
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MMCbMEHHAs MPOBEpKa

— KIacCHU(UKAIMU W HOMEHKJIATYPhl HEOp-
FaHUYECKUX M OPraHUYEeCKUX COEIHHE-
HUM;

YCTHBIN OIIpOC,
VHAMBUYAJIBHBIN OIIPOC,
MUCHEMEHHAs IIPOBEPKA.

— MIPUPOAHBIX HCTOYHUKOB YIJICBOJOPOJOB
U CTIOCOOBI HX TepepaboTKy;

YCTHBIN OIPOC,
WHJIMBUyaJIbHBIN OIIPOC,
MUCbMEHHAs TPOBEPKA.

— BCHICCTB U MATCpHUATIOB, IIMPOKO UCIIOJIb-
3YEMBIX B IIPAKTHKE;

3a1uTa IMpocKTOB,
MMPEACTABIICHUE WHANBUAYAJIbHOI'O IIPOCKTA.

HUcnonb3oBaHue NpUOOpeTeHHbIX 3HAHUM
U YMeHMH B MPAKTUYECKO 1eATeJTbHOCTH
M MOBCEeIHEBHOM KU3HHU:

— 7 TOHHMMAaHHs TIO00aTBHBIX TpoOIIeM,
CTOAIUX TIEpe]] YeIOBEYECTBOM: SKOJO-
THYCCKUX, SOHCPIrETUYCCKUX 1 ChIPbCBLIX;

—  DKOJIOTMYECKH I'PaMOTHOTO TMOBEJIEHUS B
OKpYKaroIleH Cpese;

—  OLCHKHU BJIMSHHMS XUMHUYECKOIO 3arps3-
HEHHUsl OKPYXKaloLEeH cpelpl Ha OpraHu3M
YeJIOBEeKa U JIPYTUe KUBbIE OPraHU3MBI;

3a1uTa IMpocKTOB,
MMPEACTABIICHUE WHANBUAYAJIbHOI'O IIPOCKTA.

—  OOBSICHEHHMSI ~ XMMHYECKHX  SIBIICHUM,
HNPOUCXOMAIINX B MpUpone, ObITy M Ha
IIPOU3BOACTBE; Oe30macHoi paboTHl ¢ Be-
IecTBaMu B JabopaTropuu, OBITY W Ha
POM3BOJICTBE;

3aluTa JJabopaTopHOU padoThI,

3aIIuTa MPaKTUUECKON paboTHl,

3aIlIKTa IPOEKTOB,

IpE/ICTaBICHNE UHANBUIAYAIBHOTO MOPTdO-
JHO.

- OMpeaACICHNA BO3MOKHOCTH IIPOTCKAaHUA
XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3/IM4YHbIX
YCJIOBUAX U OLCHKU HUX HOCJICI[CTBI/IfI;

3aluTa JJabopaTopHOi padoThI,

3aIIMTa MPaKTUIECKON paboTHl,

3aIlIMTa IPOEKTOB,

IpE/ICTaBICHNE UHANBUIAYAIBHOTO MOPTdO-
JHO.

—  pacrmo3HaBaHUS M MJIEHTU(UKALUU BaX-
HEHIINX BEIIECTB U MAaTEPHAIIOB;

3alUTa J1abopaTopHON paboTHI,
3alUTa NPAKTUYECKON pabOTHlI.

- OICHKH Ka4€CTBa MUTHEBOM BOABI U OT-
ACJIbHBIX MUIICBBIX IMMPOAYKTOB,

3alUTa J1abopaTopHON paboTHI,
3aluTa NPaKTUYeCcKo padoThl,
3alIUTa IPOEKTOB.

- KpI/ITI/I‘IGCKOI\/'I OICHKU AOOCTOBCPHOCTU
XUMHUUYECKOU I/IH(l)OpMaI_[I/II/I, MMOCTYIIAr0-
meﬁ N3 pas3JIMYHbIX HCTOYHUKOB.

3amuTa 1a60paToOpHON PabOTHI,

3aIuTa MPAKTUYECKO paboTHl,

3alIuTa MPOEKTOB,

pEeJICTaBICHUE HHANBUAYAILHOTO MPOEKTa

HpOMe)KyTO‘IHaﬂ aTrecranus

T depeHIMPOBaHHBIN 3a4ET
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