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7 I)“a6p143nb C.B.

Pabouas mporpamma yueOHo# nucuurmauasl OY 1. 12 Xumus paspadoTtaHa ¢ y4eTom
tpeboBanuii  DPI'OC cpemnero obmero obpasoBanusa, DPI'OC cpeanero
npodeCCUOHAIBHOTO 00pa3oBaHUsA, B COOTBETCTBUM C «PexoMeHJanusMu 1o
OpraHu3allui TOJY4YEHHUs CpelHero oOmiero oOpa3oBaHHs B MpeAeraax OCBOCHHUS
00pa3oBaTEIbHBIX MPOTrpaMM CpPEIHEro MNpodecCUOHAIBLHOrO 00pa3oBaHusl Ha 0ase
OCHOBHOro o0miero o0pa3oBaHus C ydeToM TpeOoBaHMH  (enepasibHbIX
rOCy/IapCTBEHHBIX 00pPa30BAaTENbHBIX CTAHAAPTOB U IMOJy4aeMON Tpodeccuu Win
CICHUAIIBHOCTH  CpelHero  MnpodecCHOHAIBHOTO  oOpa3oBaHuUs»  (MHUCHBMO
JlenapramMeHTa TOCy1apCTBEHHON MOJUTUKU B chepe MOATOTOBKU pabounX KaJpoB U
JITIO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 ¢ yuyeTrom yTOYHEHHMI
Hayuno-meronnueckoro cosera LlenTpa npodeccuonanbHOro 00pa3oBaHus U CUCTEM
kBamupukanniit GI'AY «OUPO» [Ipotokon Ne 3 ot 25 mas 2017 1.); ¢ yueTom
[IpumepHOii  OCHOBHOM  00pa30BaTENbHOW  MPOrpaMMbl  CPEJHEro  OOIIEro
oOpa3oBaHHus, OJOOpPEHHOW perieHHeM ¢eaepaIbHOT0  Y4eOHO-METOIUYECKOTO
oObeuHeHus o obmemMy obpazoBanuto (mpoTokos oT 28 utoHsa 2016 r. Ne 2/16-3).
®enepanbHblil peectpoBbiii HoMep OOL[-12-160620 ot 20.06.2016 . nns npodeccun
13.01.10 «2neKTpOMOHTEP MO PEMOHTY U OOCITYKHUBAHHUIO 3JIEKTPOOOOPYIOBAHUSD)
1o (OTpaCIIsAM).

Opeanuzayus-pa3spabomyux:

[ocymapctBenHOe  OOKETHOE  MpodecCHOHANIbHOE  00pa3oBaTelbHOE
yupexaenre PoctoBckoit o6nactu «PocToBckoe npodeccruonanibHoe yuuauiine Ne 5y

(T'BIIOY PO ITY Ne 5)

Paszpabomuux: MamaeBa O.M., npenogasarens xumuu ' BITOY PO ITY Ne 5



COJIEPKAHME

IlosicHuTenpHas 3amucka

OO6mrast XxapaKTepUCTUKA YICOHON AUCIIUTUTHHBI « XUMUSD

MecTto yuyeOHOU TUCUUIUIMHBI B y4€OHOM IUTaHE

Pe3ynbrarsl ocBOEHUS Y4eOHOM TUCIUIUINHEI

Copepxxanne yueOHOU AUCIMILTAHBI

TemaTndeckoe IIaHUPOBAaHUE

XapaKTeprucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH CTYAECHTOB
Y4eOHO-METOANYECKOE U MaTePUATIbHO-TEXHUUECKOE 00eCcTieueHue
IporpaMMbl y4eOHOM TUCIUIUINHBI « X UMUS

Pexomennyemas nureparypa



IHOACHUTEJIbBHA 3AIINCKA

[Iporpamma  00mie00Opa3oBaTeNbHOM  Yy4EOHOW  AUCITUIUTMHBI  «XHUMHS
npenHa3HayeHa TUTST W3Y4YCHUS nH()OpPMATHKA u nH()OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH B  mpodeccroHanbHOl  00pa3oBaTenbHON
OpraHM3aliy, peanusyroneii o0pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro OoOIIero
oOpa3oBaHus B Ipejesiax OCBOCHHSI OCHOBHOW NMpo¢ecCHOHAIBHON 00pa3oBaTeIbHON
porpaMMebl cpeHero npodeccuonansHoro oopazosanus (nanee no tekcty CIIO) Ha
0a3ze OCHOBHOrO 00Imero oOpa3oBaHWS NPHU TOJATOTOBKE KBaTH(PHUIIMPOBAHHBIX
pabouunx, ciyxammx 1o mupodeccun 13.01.10 DnaekTpoMoHTEp MO PEMOHTY H
00CITy’KUBAHUIO JIEKTPOOOOPYA0BaHUS (II0 OTPACIISIM).

Pabouast mporpamma yue6noit aucturummabsl OY /. 12 Xumus pazpaborana c
yueroM TtpeboBanuit ®I'OC cpennero obmero oOpaszoBanus, PI'OC cpemgHero
podeCCUOHAIBHOTO  00pa3oBaHUs, B COOTBETCTBUM ¢ «PexomeHpanusMu 1o
OpraHu3allui TOJIyYEHHUS CpeAHEero oOuiero ooOpa3oBaHHs B IpeleNax OCBOCHUS
00pa3oBaTEIbHBIX MPOrpaMM CpeIHEero MpodeCcCUOHANBHOrO oOpa3oBaHUsA Ha Oa3ze
OCHOBHOrOo  oOmiero oOpa3oBaHusi ¢ y4yeToM TpeOoBaHUU  (enepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB W MOdy4daeMoil mpodeccun wim
CIEeUATBHOCTH CpeIHEero po¢eCCUOHAIBHOTO 00pa3oBaHUS» (muceMo
JlemaprameHTa TOCyIapCTBEHHOMN TMOJMTHKU B cepe MOATOTOBKH pabO4MX KaJpoB U
JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 ¢ yuerom yrounenuit HayuHo-
MeTonudyeckoro cosetra lLleHTpa mpodeccrnoHanbHOTO 00pa3oBaHUS W CHUCTEM
kBamukanuiik. I'AY «OUPO» Ilporoxon Ne 3 or 25 mas 2017 r.); ¢ yderom
[TpumepHOI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMBbl CpeIHEro 00IIero 0Opa3oBaHus,
0JI00peHHON permeHueM (eaeparbHOro y4eOHO-METOANYECKOro OOBEIUHEHHS II0
obmemy oOpazoBanuio (poTokod ot 28 uroHa 2016 1. Ne 2/16-3). denepanbHbIit

peectpoBbiit HoMep OOILI-12-160620 ot 20.06.2016 .

Conepxanue porpaMMbl « XUMHS» HANpPaBICHO Ha JOCTHXKEHHUE CJICIYIOIINX

yeneu.



1)  dopmupoBanme y oOy4arOmMXCS yMEHUS OLCHHBATh 3HAYHMMOCTH
XUMHUYECKOTO 3HAHMS 111 KAKJOTO YEJIOBEKA;

2)  ¢opmupoBaHHE Y OOYYaIONIMXCS IEIOCTHOTO IMPECTABICHUS O MUpPE H
POJIM XMMHUU B CO3/IaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHHUS
OOBSCHATH OOBEKTHI W TPOILECCHl OKPYXAloIlel JeMCTBUTEIBHOCTU: MPUPOIHOH,
COLIMAJIbHOMU, KYJIBTYPHOM, TEXHUUECKOW CPENbl, - UCIOJIB3YS ISl 3TOT0 XUMUYECKUE
3HAHUS;

3) pasBuTHEe Yy OOYydYalOIIMXCS YMEHUH pa3nu4ath (GaKThl H OICHKH,
CPaBHUBATHh OLICHOYHBIE BBIBOJIbI, BUAETh UX CBA3b C KPUTEPUSAMH OLICHOK M CBS3b
KPUTEPHUEB C OMPEICTICHHON CHCTEMOW IEHHOCTEH, (POpMyIHpOBaTh U 0OOCHOBHIBATH
COOCTBEHHYIO MO3HUIINIO;

4)  mpuoOpereHHe OOYUYAIOIIMMUCS OIBITA PA3HOOOPA3HOH ACITECILHOCTH,
NO3HAHUS U CAMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOINX YHUBEPCAIBHOE 3HAUYCHUE
VIS pa3IMYHbIX BUIOB JESATEIbHOCTH (HABBIKOB pEIICHUS MpOoOJIeM, NPUHATUS
pelIeHuil, MOUCKa, aHanu3a U 00pabOTKU MHPOPMALIMH, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB M3MEpPEHUM, COTPYAHHYECTBA, O€30MacCHOr0 OOpalleHHs] C BELIECTBAMH B
TTOBCEHEBHOM KU3HU).

B mporpammy BKIIOYEHO COJEp:KaHHE, HANpaBICHHOE Ha (OPMHUPOBAHUE Y
CTYJACHTOB KOMIIETEHLUN, HEOOXOJUMBIX ISl KauyeCTBEHHOTO OCBOEHHUS OCHOBHOM
npodeccuoHanbHOM o0pa3zoBarenbHO nporpammbl CITO Ha 6aze 0CHOBHOro OOIIEro
oOpa3oBaHMsI C [IOJIy4eHHEM CpeAHero oOuiero oOpa3oBaHUs — MPOTrPaMMBbI
MOATOTOBKY KBATHU(PUIIMPOBAHHBIX padouunx, ciyxamux (IITTKPC).

[Iporpamma y4yeOHOM JUCHUIUIMHBI «XUMHUS» SBISETCA OCHOBOM  JUIS
pa3paboTKu pabouMx MHporpaMm, B KOTOPHIX IMpodecCHOHANIbHBIE 00pa30BaTeIbHbIC
OpraHu3alliM, peaju3ylolue o00pa30BaTENbHYI0 MPOrpaMMy CpPEIHEro OOLIEro
obpazoBanus B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOrO OOIIEro
o0Opa3oBaHMsl, YTOUHSIOT COJEpKaHNE yueOHOro MaTepuaa, MmocjieI0BaTeIbHOCTh €ro
U3Y4YECHUS, pachpefeneHre y4yeOHbIX 4YacoB, TEMaTHUKy pedepaTroB, BB
CaMOCTOSITENIbHBIX ~ pa0OT,  yuuThIBas  CHEUMPHUKY  MpPOrpaMMm  MOATOTOBKH
KBTU(PUIIMPOBAHHBIX padOYMX, CIyX)alluX, ocBauBaemoil mpodeccuu. [Iporpamma
MOXXET  HCIOJIb30BaThCA  APYrUMU  NpodecCHUOHAIBHBIMU  00pa30BaTeIbHBIMU
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OpraHM3AIMsIMH, PEATH3YIOIUMU 00pa30BaTEIbHYI0 MPOrPaMMy CpPETHETro OOIIero
obpaszoBanmsi B mpeaenax ocBoeHus OIIOII CIIO wa 6a3e OCHOBHOTO OOIIETO

o6pazopanus (IITIKPC).



OBIIIAA XAPAKTEPUCTHUKA YUYEBHOMU JUCHUITINHBI
«XHUMMUS»

XHUMHSI — 3TO HayKa O BEIIECTBaX, UX COCTaBE U CTPOEHUH, O UX CBOMCTBAaX W
MPEBPAIICHUIX, O 3HAYEHUUM XUMHUYECKHMX BELIECTB, MAaTE€pUaJIOB M MPOLECCOB B
OPAaKTUYECKON jaedrenbHOCcTH denoBeka. CopepxkaHue 00111€00pa30BaTEIbHOM
y4eOHOM JUCIUIUIMHBI «XUMUS» HalpaBICHO HAa YCBOCHHE OOYYarOIIMMHUCS
OCHOBHBIX TOHSTUH, 3aKOHOB U TEOPUN XUMHHU; HA OBJIA/ICHUE YMEHUSMHU HaOII0aTh
XUMUYECKUE SBJICHUS, POBOJAUTh XUMHUYECKHUI 3KCIIEPUMEHT, POU3BOJIUTH PACUETHI
HAa OCHOBE XMMHUYECKHX (DOpMyJ BEIIECTB M ypaBHEHUN XMMHYECKUX peakiuil. B
IpoLEeCcCce U3YyUEHHUSI XUMUHU Y 00y4aroUXcs pa3BUBAIOTCS MO3HABATEIbHBIE HHTEPECHI
Y MHTEJUIEKTyaJIbHbIE CIIOCOOHOCTH, MMOTPEOHOCTU B CAMOCTOSITENIbHBIE PUOOPETEHUS
3HaHUW O XMMHUU B COOTBETCTBHM C BO3HHMKAIOUIMMH >KU3HEHHBIMHM MpOOJIEeMaMu,
BOCIMTHIBAETCSl OEpeKHOE OTHOUIEHMS K MpPHUpOJe, MOHMMAHHE 310pOBOro obOpasza
KU3HH, HEOOXOJUMOCTH MPEAYNPEXKACHUS SBJICHUN, HAHOCALIUX BpeJ 3/I0pPOBbIO U
OoKpyxaromed cpeae. OHH  OCBaMBAaIOT MpPHEMBl TPAMOTHOrO, OE30MAaCHOTO
WCIIOJIb30BAaHUSI XMMHUYECKHX BEIIECTB W MATEpUajoB, NPUMEHSEMBbIX B OBITY, B
CEJIbCKOM XO34MCTBE W Ha MNPOU3BOACTBE. I[IpM CTPYKTypupOBaHUM COAEpKAHUSA
oOmieoOpa3oBaTteabHOM  Y4eOHOM  OUCHUIUIMHBL g Hpo¢deCCHOHAIbHBIX
00pa3oBaTeNbHbIX OpPraHU3alMKA, peaM3yIIUX O00pa30BaTEIbHYI0 MPOrpPaMMy
cpenHero obmero oOpaszoBanusi B mpenenax ocBoeHuss OIIOII CIIO Ha 6asze
OCHOBHOro 00miero oOpa3oBaHMs, YYUThIBaJdach OOBEKTHBHAS pPEAJIbHOCTh —
HEOOJIBIION 00BEM YAaCOB, OTMYUIEHHBIX HA HM3Y4YEHHE XHUMHUHU, U CTPEMIICHUE
MaKCHMaJbHO COOTBETCTBOBAaTh HJEAM pa3BuBaromero ooOyudeHus. Ilostomy
TEOPETUYECKHE BOMPOCH MAKCUMAJIBHO CMEILIEHBI K Ha4ally U3y4YEeHHUs JUCIUIUIMHBI, C
TEM, 4YTOOBI MOCHEAYIOIUN (aKTUUECKU MaTepuall paccMaTpuBajCs Ha OCHOBE
V3yYEHHBIX TEOPUH.

Peanuzanus JOeQyKTUBHOTO TOAXO0Ja K HW3YYEHUIO XUMHHU CIOCOOCTBYET
Pa3BUTHIO TAaKHUX JIOTMYECKUX OINEpalil MBIIUIEHUS, KaK aHajlu3 W CHHTE3,
00001IeHe ¥ KOHKpETH3allus, CpaBHEHHWE M aHAJOTHs, CHUCTeMaTu3alus |
knaccudukanus u ap. M3ydeHue xumMuu B Npo(ecCHOHAIBHBIX 00pa3oBaTEIbHBIX
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OpraHu3alMsIX, peaTu3ylIMX 00pa30BaTeIbHYI0 MPOrpaMMy CpPEIHEro OOIIEro
obpaszoBanmsi B mpeaenax ocBoeHus OIIOII CIIO wa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsl, HMEET CBOM OCOOEHHOCTM B  3aBUCUMOCTH OT mpoduiis
MpOeCCHOHATEHOTO 00pa30BaHUsA. DTO BBIPAXKAETCS 4Yepe3 COAep)KaHWe OO0yUCHUS,
KOJIMYECTBO YacOB, BBIICISEMBIX Ha U3YYCHHE OTIEIBHBIX TEM IMPOrpaMMBbI, TITyOUHY
UX OCBOCHHUS 00YYaIOIUMHUCS, Yepe3 00bEeM U XapaKTep MPAKTUUECKUX 3aHATHUMA, BUJIbI
BHEAyIUTOPHON CcaMOCTOsTeNbHON paboThl cTyAeHTOB. [Ipu ocBoenum mnpodeccuit
CIIO texHuueckoro npoduss mpoecCHoHaNTbHOTO 00pa30BaHuUs XUMUS U3ydYaeTcs Ha
6a3oBom ypoBHe PI'OC cpennero o6mero oopa3oBaHusI.

B conmepxaHuum y4yeOHOW JUCHUIUIMHBI IS TEXHUYECKOTO  TpOuIIs
npo(eCCUOHATBPHO-3HAYUMBII KOMIIOHEHT HE BBIJEJIEH, T.K. BCE €ro COJEepKaHHUEe
ABISETCA TMPOQPUIbHO-OPHEHTUPOBAHHBIM H  HOCUT TPO(dhecCHOHATbHO-3HAYUMBIHA
xapaktep. B mpouecce M3ydeHMs] XUMUM TEOPETUUYECKUE CBEJEHUS JTOTOJIHSIIOTCS
JIEMOHCTPALUSAMHU, TAOOPATOPHBIMU OMBITAMU U MPAKTUYECKUMHU 3aHSATUSMHU, & TAKXKE
BHEAYJUTOPHON CaMOCTOSITENbHOU paboTo oOydaromuxcs. 3HAYMTEIBHOE MECTO
OTBOJUTCSI XUMHUECKOMY IKCIIEpUMEHTY. OH OTKpBIBA€T BO3MOXKHOCTh (POPMHUPOBATH
y oO0ydYarommxcs CHelUalbHbIe TMPEAMETHBIE YMEHHUS: pPadoTaTh C BEIICCTBAMH,
BBITIOJHATh TMPOCTHIE XWMUYECKHE OIBITHl, YYUT O€30MacHOMY U JKOJIOTUYECKHU
rpaMOTHOMY OOpaIllEeHUIO C BEIIECTBAMM, MaTepHallaMd U MPOLlECCaMU B OBITY U Ha
MIPOU3BO/ICTBE.

B mpouecce wu3yueHus XUMHM BaxHO (opMHpOBaTh HH(POPMAIIMOHHYIO
KOMIIETEHTHOCTh ~ oOydaromuxcs. V3ydenue  oOmieoOpa3oBaTeIbHON — y4eOHOM
OUCHMIUTMHBL ~ «XUMHS»  3aBEpIIAeTCsl  MOJBEJECHHEM  HUTOroB B ¢opme
¢ GepeHIMPOBAHHOTO 3a4eTa B paMKax MPOMEXYTOYHOM aTTeCTallud CTYIEHTOB B
nporecce ocBoenust OIIOIT CIIO ¢ monydyenuem cpeaHero oOiiero o0Opa3oBaHUS

(TITIKPC).



MECTO YYEBHOHN JUCHMUIIJIMHBI B YYEEHOM ILJIAHE

VYyeOHast AUCUUIUIMHA «XUMUSD SBISETCS Y4€OHBIM MPEIMETOM IO BBHIOOPY U3
obsi3atennbHOM  mpeaMeTHOM obnact  «EctecTtBeHHble Hayku»y ®OI'OC  cpemnero
obmero oOpazoBanus. B mpodeccrmoHambHBIX 00pa30BaTENBHBIX OpTaHU3AINSIX,
pean3yronux 00pa3oBaTeIbHYI0 MPOTpaMMy CpeIHero oomero ooOpa3oBaHUS B
npenenax ocBoenusi OIIOIT CIIO na 6a3e ocHOBHOTO 001Iero o0pa3oBaHusi, yueOHas
TUCITUTUINHA «XUMUS» U3ydaeTcs B 00meoopasoBaTenbHOM mukie yaeoHoro OITOIT
CIIO na 0a3e OCHOBHOro 00IIero oOpa3oBaHUsA C IMOJIYYEHHUEM CPEAHEro OOIIEro
obpazoBanust (IITIKPC). B yue6nbix mmanax [MITKPC mecto y4eOHON TUCIUTIIIMHBI
«Xumus» B cocTaBe o00Ieo0pa3oBaTeIbHBIX YYEOHBIX AWCIHUIUIMH TIO BBIOODY,
dbopMupyemMbIX U3 00s3aTeNbHBIX HpeaMeTHhIX obsacteit ®I'OC cpennero oOrero

obpazoBanusi, 171 ipodeccuit CIIO TexHuudeckoro npoduis.

PE3VJIBTATBI OCBOEHUSI YYEBHOM JUCIHUITIJIAHBI

OcBoeHue coaepkaHuss Y4yeOHOM JUCHUIUIMHBI «XUMHS», 0OecreyruBaeT
JOCTH)KEHUE CTYICHTAMHU CIICAYIOIINX PE3YJIbTATOB:

JIUYHOCHBIX:

v\ 4yBCTBO TOPAOCTH M YBAXKEHUS K HCTOPUU M  JOCTHIKEHHSIM
OTCUECTBCHHOW XUMHUYECKONW HAyKW; XUMHUYECKH TPaMOTHOE TIOBEJCHUE B
Mpo()EeCCUOHATLHON JIESITENBPHOCTH W B OBITY TNpU OOpaIeHUH ¢ XUMUYCCKUMHU
BEIIECTBAMU, MaTepUATIAMH U MPOIIECCaMU;

v' TOTOBHOCTH K IPOJODKCHHIO 00pa30oBaHKsl M IMOBBIIIEHUS KBaIH()UKALIMN
B M30paHHON MPOQECCHOHANBHON IEATENTFHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETEHITUN B 3TOM;

v\ yMeHHE HUCIIOJIb30BaTh JOCTHKCHHS COBPEMEHHOU XMMHUYECKOW HAYKH M
XUMUYECKUX TEXHOJOTHM IS TIOBBIMICHUS COOCTBEHHOTO WHTEUICKTYalIbHOTO
pa3BUTHS B BEIOpaHHOU MpodhecCuOHATBFHOM eATeTbHOCTH;

Memanpeomemmbix:

v' UCIOIB30BaHHME pPa3IMYHBIX BHIOB ITO3HABATENLHON EATEIBHOCTH U
OCHOBHBIX HHTEJUICKTYaJIbHBIX OTepanuii (MTOCTAaHOBKHM 3a1a4yu, (HOpMyJTHpOBaHUS
TUIIOTE3, aHaJl3a U CHUHTE3a, CpaBHEHUS, 000OIIEHUs, CUCTEMATU3aINH, BBISIBIICHUS
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NPUYUHHO-CJIEICTBEHHBIX CBSI3€, MOUCKA aHAJIOr0B, POPMYIUPOBAHUS BHIBOJIOB) JIJIs
pelleHns IIOCTAaBJIEHHOM 3aJa4d, IPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUSA
(HaOmro/leHUs, HAYyYHOTO OJKCIEPUMEHTA) [UIsi M3Yy4YEHUsS pPAa3jIUYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh
CTAJIKUBATHCS B MPOQEeCCUOHANBHOM cdepe;

v' HUCHOJB30BaHHME PAa3IMYHBIX HCTOYHHUKOB JUIS IOJYYEHHS XHMHYECKOM
uH(pOpMallMK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTb JJIs JIOCTIDKEHHUS XOPOIIUX
pe3ynbTaToB B podeccuoHanbHOM cepe;

NPeOMemHblIxX:

v c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O MECTE XHMHH B COBPEMEHHOM
HayYyHOW KapTHUHE MHUpa; MOHUMAaHHE POJIM XUMHUHM B (HOPMHPOBAHHM Kpyrosopa M
(YHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS TPAKTUYECKHUX 3a/1ay;

v\ BIIAJICHHE OCHOBOIOJIATAIOIIMMH XUMHUYECCKUMH TOHATHAMH, TEOPHSIMH,
3aKOHAaMM M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAaHWE  XHMHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOW;

v\ BIAJICHHE OCHOBHBIMHU METOJAMH HAYYHOTO [TO3HAHMUS, UCIIOIb3yEMBIMHU B
XUMUU: HaONIOJCHUEM, OINHUCAHUEM, HW3MEPEHHEM, 3KCHEPUMEHTOM; YMEHHUE
o0pabaTbIBaTh, OOBACHATH PE3yIbTaThl MPOBEICHHBIX ONBITOB W JIEJATh BBIBOJBI;
TOTOBHOCTh UM CIIOCOOHOCTh MPUMEHSTh METOJAbl [O3HAHWUA TMPU  PEIICHUU
MMPAKTUYECKUX 3a/1a4;

v chOpMHPOBAHHOCTH yMEHHS JaBaTh KOJHMYECTBEHHBIC OLCHKA U
MIPOU3BOAUTH PACUETHI 10 XUMHUECKUM (HOpMysIaM U YPaBHEHUSM;

v\ BJajieHWe TpaBUJIaMH TEXHUKH OE€30MacHOCTH TMPHU HUCIOJIb30BaHUH
XUMHUYECKUX BEUIECTB;

v chOpPMHUPOBAHHOCTH  COOCTBEHHOW MO3WIMM TI0  OTHOIICHHIO K

XUMUYECKON HH(POPMAIIHH, TTOTYyIaeMOM U3 pa3HbIX UCTOUYHUKOB.
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COJIEP)KAHME YUEBHOW JUCHMILIAHBI

HaunmenoBanue Conepsxanue yaeOHOTO MaTepHuaia, 1abopaTopHbie padOTHl U pakTH4YeCKue 3ausaTus | O0beM YpoBeHb
pa3zesoB U TEM 4acoB OCBOCHMS
1 2 3 4
Brenenue Haydnble MeTO/1bl MO3HAHUS BEUIECTB M XUMUYECKUX sIBJICHUM. PoJib aKcriepuMeHTa u 2
TEOpUHU B XUMHUH. MOJIeTUPOBAHNE XUMUYECKUX MPOIECCOB.
3HaueHue xuMud Tpu  ocBoeHun Tnpodeccuit CIIO TexHUyeckoro mnpoduis
poheCCUOHAIBHOTO 00pa30BaHUs.
Pa3nen 1. O0mias u Heopranuveckast XuMmst 69
Tema 1.1 Conepsxkanue yueOHOro Matepuaia
OCHOBHBIE OcHoBHbIe MOHATHS XUMUHU. BemectBo. Atom. Monekyna. XUMUYECKUN SJIEMEHT. 5
IOHATHUS U Asnmotponus. [Ipocteie u ciioxkHbIe BenecTBa. KaueCTBEHHBINM U KOJIMYECTBEHHBIN COCTAaB

3aKOHbI XUMHUHU

BEIIECTB. XUMHUYECKHE 3HAaKU U (Popmysbl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYJIsIpHas
Maccel. KommuectBo BemiectBa. OCHOBHBIE 3aKOHbI XUMHH. CTexuoMeTpus. 3aKOH
COXpPAHEHUs MacChl BELIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB MOJEKYJISIPHON
CTPYKTYpBI. 3aKOH ABOTraJpo M CIEACTBUS MX HEro. PacueTHble 3aJauM Ha HaXOXICHHUE
OTHOCHUTENBHOM MOJEKYISIPHOM MACChI, OINpPENEIEHUE MacCOBOM JOJNH XHUMHUYECKHUX

SJICMCHTOB B CJIOZKHOM BCIICCTBC.

JemoncTpanun. Mojenu aTOMOB XUMHUUYECKHUX JJIEMEHTOB. Mojenu MOJEKYI
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IPOCTBIX W CIIOKHBIX BemlecTB (mapo-crepkHeBbie U Ctroapta bpurne6a). Kosnekius
MPOCTBIX M CIIOKHBIX BemecTB. Hekoropble BemecTtBa KoaudecTBOM 1 Moab. Mojnenb

MOJISIpHOTO 00BbeMa ra3zoB. Amiotponus Gocdopa, Kuciaopoaa, 0Jiosa.

IIpopuabubie U  NPOPecCHOHAIBHO-3HAYUMBIC  JIEMEHTbI  COHCPKAHUS.
AnnorpornHble MoaudUKaIMK yriaepoaa (amMas, rpadur), Kuciaopoaa (KHUCIOPOJ, 030H),
osioBa (cepoe u Oenoe 0510BO). [loHATHE O XMMHYECKOW TEXHOJIOTMH, OMOTEXHOJIOTHUH U

HAHOTCXHOJIOTHUH.

Tema 1.2.
[Teprnonnueckuit
3aKOH 1
MepuoInIecKas
cucTeMa
XUMHYECKUX
anemenToB JI. M.
MenpeneeBa u

CTPOEHHE aToMa

Ilepuoanuecknii 3axkon .M. MengeaeeBa. Otkpeitue J[.M. MeHaeneeBbM
nepuoandeckoro 3akoHa. Ilepumogmdeckuii 3axkoH B ¢opmynupoBke .M. Menneneena.
[Tepuomnueckas Tabnuiia XUMHYECKHMX OJJIEMEHTOB - TrpadHuecKkoe OTOOpaKeHHE
nepruoandeckoro 3akoHa. CTpyKTypa NEpUOIUYECKON TaONHIIBl: TEpHOILl (Majible |
OoJibllIKe), TPYIIbI (TJIaBHAS U TOOOYHAs).

Crpoenne atoma u nepuoanyeckuii 3axkon JI.M. MenneseeBa. AToM — CJOXXHas
yactuua. SAapo (IpoTOHBI U HEUTPOHBI) U AIEKTpOHHAs oOosiouka. M3oTtomsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB JJIEMEHTOB MajlblX MepuojioB. OCOOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX ~ 000JOYEK AaTOMOB DJIEMEHTOB OOJBIINX TEPHOJIOB  (MEPEXOIHBIX
anemeHTOB). [ToHsiTHe 00 opOuTaANAX. s-, p- u d OpOutanu. DNEKTPOHHbIE KOHPUTYpaLUU

aTOMOB XMUMHUYECKHX 3JieMeHTOB. CoBpeMeHHasi (OpMyIHpPOBKa MEPHUOTUIECKOTO 3aKOHA.
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3HauyeHue NEPpUOAUICCKOI0 3aKOHa H HGpHOI[H‘ICCKOﬁ CHUCTCEMbl XMMHNYCCKHUX 3JIEMCHTOB

J.1. MenaeneeBa 1uisl pa3BUTHS HAYKU U IOHUMAHUSI XUMHUYECKOW KAPTHUHBI MUPA.

JlemoncTtpanun. Paznuuaeie  (QopMbl  NEPUOAMYECKOM CHCTEMBI XUMHUYECKUX
anemenToB JI.MI. MengeneeBa. JluHamudeckue TAOMUIBI IS MOJCIUPOBAHUS

HCpHOIIHIIGCKOﬁ CHCTCMBEI. SJICKTpI/IBaHI/ISI TCJI 1 UX B3&HMOI[CIZCTBH€.

HpO(l)l/IJILHLIe Hu IIpO(I)CCCI/IOHaJ]l)HO-ZiHa‘II/IMbIe IJIEMECHTBI coacpKaHnusl.
PaI[I/IoaKTI/IBHOCTB. Hcnonbp3oBaHue PAAOAKTUBHBIX H30TOIIOB B TCXHHUYCCKUX NCIIAX.
Pentrenosckoe HU3JIYYCHHUC U CT'0 UCIIOJIB30BAHHNC B TCXHUKC 1 MCIUIINHC. MOI[GJ'II/IpOBaHI/IG

KaK MCTOA ITPOTHO3HUPOBAHUS CUTyalluU HAa IMTPOU3BOACTBC

Tema 1.3.
Crpoenue

BCIICCTBA

HNonnass xummuyeckasi cBsizb. KaTnoHsl, ux 0Opa3oBaHUE W3 aTOMOB B pe3yjbTaTe
mpolecca OKUCIEHUs. AHHMOHBI, UX OOpa3oBaHME M3 aTOMOB B pe3yJbTaTe Mpolecca
BOCCTAHOBJICHUS. VOHHasi CBSI3b Kak CBs3b MEXAY KAaTHOHAMU W aHUOHAMU 3a CUET
ANEKTPOCTATUYECKOTO MpuTsKeHus. Kiaccudukaius HMOHOB: TO COCTaBy, MO 3HAKY
3apsiia, MO HAJIMYMIO TUApaTHOM o000j0uku. HMOHHBIE KPHUCTANIMUECKUE PELISTKH.
CBoiicTBa BEHIECTB C MOHHBIM TUIIOM KPUCTAJNIMYECKON PEIIETKH.

KoBasienTHasi xummnueckasi cBf3b. MexaHu3M o0pa3oBaHHUs KOBAJICHTHOW CBS3U
(OOMEHHBIT ¥ JIOHOPHO-AKLENTOPHBIN).  DJIEKTPOOTPULIATEIBHOCTh.  KOBajeHTHBIC
MOJIIPHAS. M HENOoJsIpHas CBs3U. KpaTHOCTh KOBAJIEHTHOW CBSI3U. MOJEKYJISpHBIE H

ATOMHBIC KPUCTAJINIMYCCKUC PCUICTKH. CBoiicTBa BCUICCTB C MOJICKYJIIPHBIMU 1 aTOMHBIMHA
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KPUCTANINYECKUMHU PELIETKAMM.

Merajuinyeckasi  ¢BsI3b.  MerauiMueckass — KpUCTAUIMYECKAsh  pEIIETKA U
METAJUIMYECKAsT XUMHYECKasi CBs3b. DU3MYECKHE CBOMCTBA METAIUIOB. ATrperarHbie
COCTOSIHUS BEILECTB W BOJOPOJIHAs CBS3b. IBepoe, KUAKOE M ra3000pa3HOE COCTOSHUS
BelecTB. [lepexon BemecTBa 3 OJTHOrO arperaTHOrO COCTOSIHUSA B IPYTOE€.

Bonopognasi cBsi3b. YUuctele BemectBa M cMecH. lloHSATHE O CMeECH BEIIECTB.
I'omorennsie u rereporeHHble cmecu. CocTaB cMeceil: 00ObeMHass W MAaccoBasl JIOJH
KOMIIOHEHTOB CMECH, MacCOBas 10JIs1 IPUMECEH.

JMucnepcublie cucrembl. [lonstue o aucnepcHoii cucteme. Jlucmepchas ¢asza u
nucriepcuoHHast cpeaa. Kiaccudukanus aucnepcHbix cucteM. [IoHSATHE O KOJUIOMIHBIX

CHUCTCMaXx.

JlemoHcTpanuu. Mojenb KpUCTAUIMYECKONM perieTkr xjopujaa Hatpus. OOpasifsl
MHUHEPAJIOB C HWOHHOM KPHUCTAUIMUYECKOW pEeHIeTKOM: KalbliUTa, TranuTta. Mojaenu
KPUCTAJUIMYECKUX PEIIETOK «CyXOro Jbaa» (MW Mojaa), anmasa, rpadura (WIid KBapua).
[Tpubopsl Ha kuIKUX KpucTaiuiax. OOpasilsl pa3IuYHbIX JUCIIEPCHBIX CUCTEM: IMYJIbCUH,

CyCIIeH3UH, a’po3oJeit, reneit u 3onei. Koarymsusa. Cunepesuc. Db dext Tunmans.

MpopuiabHbie U  NpodeccCHOHANBHO-3HAYMMbIC  JJIEMEHTBbI  COJepP:KaAHMS.
[TonsspHOCTH CBSI3M W TOJSIPHOCTH MoOJIEKYyJbl. KonpeHncanms. Tekydects. Bo3ronka.
Kpucrammmzanus. Cyonumanus u gecyonuManus. AHOMaIUNA (PU3NYECKUX CBOMCTB BOJBI.

Kunkue kpuctaiuibl. MuHepaibl U TOpPHBIE MOPOJbI KaK MPUPOJHBIE CMECU. DMYIbCUU U
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cycneH3uu. 301 (B TOM ymciie a3po3oiin) u renu. Koarymsus. Cunepesuc.

Tema 1.4.
Boma. PactBopsl.
DNEeKTpOIUTHYEC

Kasa qucconuanus

Boaa. PacrBopsbl. PacTtBopenue. Bona kak pactBoputesb. PacTBOPUMOCTH BEMIECTB.
HacpllieHHbIE, HEHACBIIIEHHBIE, ITEPECHIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PaCTBOPUMOCTH
ra3oB, JKHJIKOCTEH W TBEPABIX BEIIECTB OT pa3IWYHbIX (pakTopoB. MaccoBas moms
PacTBOPEHHOT'O BEUIECTBA.

JJIEKTPOJIUTHYECKAA  JUCCOLMALIMA. DJIEKTPOJIUTBL U HEAJIEKTPOJIUTHL.
DIIEKTPOIUTHYECKAS auccoluanus. MexaHu3Mbl SJICKTPOJIUTHYECKON THCCOLUALIMU IS
BEIIECTB C pPa3JIMYHBIMM THUIAMH XUMHUYECKOM CBA3U. [mIOpaTtupoBaHHBIE U
HETUIPATUPOBAHHBbIE MOHBI. CTENEHb JJIEKTPOIUTHYECKOW aucconuanuv. CuinbHbIE U
cinabblie 37eKTpoUThl. OCHOBHBIE MOJIOKEHUSI TEOPUH IJIEKTPOIUTHUECKON TUCCOIHAIUH.

KI/ICJ'IOTBI, OCHOBAHHA U COJIM KaK OJICKTPOJIUTEI.

JemoncTpanun. PacTtBopuMocTh BemiecTB B Bojie. CoOupanHue Ta3oB METOAOM
BBITECHCHHS BOJbI. PacTBOpeHHEe B BOJIe CEpHOM KHCIOTHI M cosieii aMmMoHus. OOpasiisl
KpUCTAIIOTUAPATOB.  M3roToBiieHME THUIICOBOM TMOBS3KU. McmbpiTaHWe pacTBOPOB
3JIEKTPOJINTOB M HEAJIEKTPOJIUTOB HA MPEIAMET AUCCOLUUAIMU. 3aBUCUMOCTh CTEIICHU
ANEKTPOTUTUICCKON JTUCCOIMAIIMM YKCYCHOM KHCIOTHI OT pa30aBleHUs pacTBopa.
JIBMKEHHUE OKPAIICHHBIX MOHOB B JJIEKTPUUECKOM Toie. [I[pUroroBieHune ;keCTKOM BOJIbI U
yCTpaHeHue ee >kecTkocTh. MoHuThl. OOpa3ipl MHHEpPATbHBIX BOJ| Pa3JIMYHOTO

Ha3Ha4YCHMU.
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IIpakTu4yeckoe 3ansitue. [IpuroroBneHue pacTBopa 3aJaHHON KOHIEHTPALIUH.

IIpopuabubie u  NPoPecCHOHATBHO-3HAYMMbIE  3JIEMEHTHI  COHEPKAHUS.
PacTBopenne kak ¢usznko-xumMuueckuil mpouecc. Temnossie 3¢ (HeKTh IpU PaCTBOPEHUH.
Kpucramnoruapatel. Pemenne 3agad Ha MacCOBYIO JIOJIO PAaCTBOPEHHOTO BEIIECTBA.
[TpumeHeHre BOABI B TEXHUYECKHX IEsAX. KeCTKOCTh BOABI U CHOCOOBI €€ YCTpaHCHHS.

MuHepasibHbIE BOJIBI.
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Tema 1.5.
Knaccuduxanus
HEOPTaHUICCKUX
COCJIMHCHUU M HX

CBOMCTBA

Kucaorsl u ux cBoiictBa. KuciaoTbl Kak 3J€KTPOJIUTHI, UX KJaccUUKAIUS 1O
Pa3IMYHBIM NMPU3HAKAM. XMMUYECKUE CBOMCTBA KUCJIOT B CBETE TEOPUU
ANEKTPOIUTHYECKOM nucconuanuu. OcoOEHHOCTH B3aUMOIEUCTBUSI KOHIIEHTPUPOBAHHON
CEPHOM M a30THOM KUCIOT ¢ MeTajuiaMu. OCHOBHBIE CLIOCOOBI MOTYYEHUST KHUCIIOTHI.

OcHoBaHus 1 UX cBoiicTBa. OCHOBAaHUS KaK AJICKTPOJUTHI, UX KJIacCUPUKAITIS IO
Pa3JIMYHBIM MpU3HAKaM. XMMHUUYECKUE CBOMCTBA OCHOBAHUW B CBETE TEOPUU
3JIEKTPOJIMTUYECKON Aucconnanuu. Pasznoxenne HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CTIOCOOBI TOJTYYEHUSI OCHOBAHMIA.

Coun u ux cBoiictBa. Conu Kak 3eKTposiuThl. Coliu cpeHue, KUCIIbIE U OCHOBHBIE.
XUMUYECKH CBOMCTBA COJIEH B CBETE TEOPUHM IICKTPOIUTUUECKOM auccoruanuu. CrnocoObl
IIOJIy4eHUs coJier. ['uaponus conen.

Oxcuabl u ux cBoiictBa. ConeoOpasyroIue u Hecoaeo0pa3yroIIue OKCU/IbI.
OcHoBHbIe, aM(GOTEPHBIE U KUCIOTHBIE OKCU/IBI. 3aBUCUMOCTD XapaKTepa OKCUa OT
CTENIEHU OKHUCJICHHS 00pa3yIoIIero ero Merauia. XUMHUIEeCKIEe CBOMCTBA OKCHUIOB.

[Tonyuenune OKCHUIOB.

14

JemoncTpanuu. BzauMoieicTBre a30THOW U KOHLIEHTPUPOBAHHOM CEPHOU KHCIIOT €
metautamu. ['openune dochopa u pacTBOpeHHe NMPOayKTa ropeHus B Boze. [lomyduenue u
cBolicTBa amdoTrepHoro ruapokcuaa. HeoopaTtumeril ruaponan3 kapOuia KaabIuys.

OOpatuMbIi THAPOJIA3 COJIEH PA3TMIHOTO THUIIA.
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JlabopaTtopHble onbIThI. VcnibiTaHuE PACTBOPOB KUCIOT UHIUKATOPAMHU.
B3auMozeiicTBue MeTamioB ¢ KUcaoTaMu. B3anMoaeicTBre KUCIOT C OKCUIAMH
MeTaioB. BzauMoeiicTBie KUCIOT ¢ OCHOBaHUSIMU. B3aumoneicTBie KUCIIOT € COJISIMH.
HcnbiTanue pacTBOpOB MIEIOYEN MHAUKATOPAMH. B3auMOAENCTBHE IETIOYEN C COJISIMMU.
PaznoxeHnune HepacTBOPUMBIX OCHOBaHUU. B3auMoielicTBHE COJIEN ¢ METaNIAMU.

Bzaumoperictue cosent gpyr ¢ Apyrom. ['uaponus coen pa3IMgHOro THUIIA.

IpopuniabHbie 1 npodeccHOHATBHO-3HAYNMBbIE 3JIeMEHTHhI coepxanus. [Ipasuiia
paz0aBiieHus CepHOU KUCHOThI. cnoab30BaHe CEPHOI KUCIOTHI B TPOMBIIIIEHHOCTH.
Enxure menouu, MxX UCIOJIB30BaHUE B IPOMBIIUICHHOCTH. ['allieHas u HeraumleHas U3BeCTb,
UX MPUMEHEHHE B CTPOUTENbCTBE. [ unic u anedactp, runcosanue. [lonstue o pH

pacTBOpa. KHCHOTHEUI, mej0o49Hasid, HeﬁTpaJIbHaH Cpcabl paCTBOPOB.
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Tema
XUMHUYECKUE

peakIu

1.6.

Knaccupukanuss XxumMudecKHx peakuu. Peakiuyu coeluHEHUs, pa3iokKEHHUS,
3amelenus, oomena. Kartanutuueckue peakiuu. OOpaTUMble U HEOOpAaTUMBIE PEAKIUU.
I'oMOreHHBIE ¥ T€TEPOreHHbIE PEAKIIUHA. JDK30TEPMUUECKUE U DHAOTEPMUYECKUE PEAKIUU.
TemnoBoii 3¢ ekt xumMudeckux peakiuii. TepMoxuMuyeckrue ypaBHEHUS.

OKHCIUTEBbHO-BOCCTAHOBUTEIbHBIC peakiuu. CTerneHb oKucieHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBuTeNnb M OKUCIEHHE. MeToj 3JeKTpoHHOro OanaHca AJis
COCTABJICHHS YPABHEHUN OKHUCIIUTEIIBHO - BOCCTAHOBUTEIBHBIX PEAKIUN.

CKOpoCTh XMMHMUYECKMX peakuuid. IIoHATHE O CKOpPOCTH XUMHYECKHX pEaKLuu.
3aBUCHUMOCTh CKOPOCTHM XHMHUYECKHX pEakUud OT pa3iuyHbIX (HAKTOPOB: MPUPOIBI
pearupyronmx  BEIIECTB, HMX  KOHLUEHTPALlMM,  TEMIIEPATYpbl,  ITOBEPXHOCTH
COIIPUKOCHOBEHUS U UCIIOIb30BaHUs KaTaIu3aTOPOB.

Oo0patumocTh xuMH4Yeckux peakuuii. OOpatuMmble W HeoOpaTUMbIE pPEAKIUU.

XHUMHYECKOE PaBHOBECHUC U CIIOCOOEBI €T0 CMCIICHMU .

14
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JeMmoncTpanuu. [Tpumepsl HEOOPATUMBIX peaKluid, UAYIIUX ¢ 00pa30BaHUEM OCAKa,
raza Wih BOJbl. 3aBUCUMOCTh CKOPOCTH PEAaKIMU OT MPUPOAbl PEarupyIOIIUX BEIECTB.
B3auMopeiicTBue pacTBOpPOB CEPHOWM KHUCIOTHI C pacTBOpaMu THUOCYyJb(aTa HaTpUs
Pa3IMYHOM KOHIIEHTpPAaUUMU W TeMIeparypbl. Mojenp KUISAIIETO CJl0s. 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOM peaKlUud OT MPUCYTCTBUS KaTalM3aTropa Ha MpUMEpEe pasiiokKeHUe
NEepPOKCHAa BOJOpOJAa C TMOMOINbIO JMOKCHAA MapraHiia M KaTtanasel. Mojenb
aneKTposin3epa. MoJenb SIEKTPOJM3HOW BAHHBI JUISl MOJMYyYEHUs ATIOMHUHUA. MoOJelnb

KOJIOHHBI CMHTC3a aMMHaKa.

IIpo¢puiabHbie U NPpodecCHOHATBLHO-3HAYUMBIE 3JIeMEHThI coaep:kaHus. [loHsaTue
00 ayeKTposin3e. DIEKTPOIU3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB. DIECKTPOIUTUUYECKOE
nonydyeHue amoMuHus. [IpakTrdeckoe npuMeHeHue dieKTposn3a. ['ambpBaHOILIACTHKA.
lanbBanocterusi. PadunupoBanune 1BeTHbhix MeTaoB. Karanu3. ['oMorenHeie u
reTeporeHHble  karanuszatopbl. [Ipomoropsl. Karamutuueckue sapl. HWHrUOUTOPBHI.

[Ipon3BOICTBO aMMUaKa: ChIpbe, anmnaparypa, Hay4yHble IIPUHIAIIBL.
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Tema
MeTtamiel

HCMCTAJIJIbI

1.7.

n

MeTtamiabl. OcOOEHHOCTH CTPOEHHUS aTOMOB U KpUcTauioB. dusnueckue cBONWCTBA
MetasuioB. Kiaccudukaiiys MeTamioB 1Mo pa3indHbIM TpH3HakaM. XUMHUYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUUCCKUHN PsiJl HANIPSKEHUH MeTauioB. Metaiuorepmus. O0mue
crocoObl MoyueHus MmetajuioB. [lorstue o metamnypruu. [lupomeramayprus,
TUAPOMETAILTYPTUsl U 3JieKTpoMeTautyprusi. CIiaBbl UepHBIE U [IBETHBIC. HemeTauibl.
OcoOeHHOCTH CTPOCHUS aTOMOB.

HemeTtaJibl — MPOCTHIE BEMIECTBA. 3aBUCUMOCTh CBOMCTB TraJIOT€HOB OT X
MOJIOXKEHUS B TIEpUOInUECKOr cucTteMe. OKMCIUTENIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA

HCMCTAJJIOB B 3aBUCUMOCTHU OT UX ITIOJOKCHUA B PAOY JICKTPOOTPHULATCIILHOCTH.

16

Jdemoncrpanun. Komtekuus metamioB. BzanmoaencTBue METaIOB ¢ HEMETAIIJIAMU
(>kene3a, IMHKA U AIFOMUHUS C CEPOM, AIFOMUHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHE
xenesa B xyiope). ['openue metamwioB. AmomunoTepmusi. Kosiekiys HeMeTaios.
I'openune Hemeramion (cepsol, hocdopa, yris). BelTeCHEeHUE MEHEE aKTUBHBIX raJIOTEHOB
U3 PaCTBOPOB UX COJICH 00jiee aKTUBHBIMU TajloreHaMu. Mojielb IPOMBIITUICHHOM
YCTAHOBKH JJIsl TPOU3BOJICTBA CEPHOM KUCIOTHL. Mojieinb nieuu AJisi 00’KUTa U3BECTHSKA.
Komnekiuu npoaykiuit CuankaTHOM NpOMBIIIIIEHHOCTH (cTekia, hapdopa, dasiHca,

LIEMEHTA PA3JIUYHBIX MAPOK U JIp.).

JlabopaTopHbIe onbITHI. 3aKaiKka U OTHYCK cTaiau. O3HAKOMIIEHUE CO CTPYKTypaMu

ceporo u 6enoro uyryHa. Pacno3naBanue pyn xenesa.
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IIpakTuyeckue 3anstus: [lonyyenue, coOupanue u pacriozHaBaHue ra3os. Peiienue

OKCIICPUMCHTAJIbHBIX 3aJ1a4.

IIpo¢puiabHbie U NPOPecCHOHATBHO-3HAYMMBbIE 3JIEMEHTHI cojep:kanusi. Kopposus
METAJJIOB: XUMUYECKAs U AJEKTPOXUMUYECKAsl. 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT
YCIIOBHM OKpYy>Karorieit cpennl. Kimaccudukamnmsi Koppo3uu METALIOB IO Pa3INIHBIM
npu3Hakam. CriocoObl 3alIM Tl METANIOB OT KOppo3uu. [Ipon3BoIcTBO YyryHa U CTaju.
[Tonyyenue HeMeTawoB (PPAKLIMOHHON NEPETOHKOM KUIKOT0 BO3AyXa U JIEKTPOIU30M
PAcTBOPOB WUJIU PACILIABOB 3JEKTPOJUTOB. CUIIMKAaTHAS MPOMBILIIEHHOCTh. [Ipon3BOACTBO

CEPHOM KHUCJIIOTHI.

Paznen 2. Oprannyeckasi XumMusi

22




Tema 2.1.
OcHOBHBIE
TTOHATHS
OPTraHUYECKOMN
XUMHM U TEOpUS
CTPOEHHUS
OpTraHUYECKUX

COEIMHEHUN

IIpeamer opranuveckoit xumMum. lIpupoaHbBIE, HCKYCCTBEHHBIE U CHUHTETHYECKHE
opranuveckue BeniecTBa. CpaBHEHHWE OPraHMYECKUX BEIIECTB C HEOPraHMYECKUMHU.
BaneHTHOCTh. XMMUYECKOE CTPOECHUE KaK MOPSIOK COCIWHEHHS aTOMOB B MOJIEKYJIbI IO
BAJICHTHOCTH.

Teopust crpoeHust opranmvyeckux coeguHennii A.M. BytiepoBa. OcHOBHbIE
NOJIOKEHHUSI TEOPUM XHUMHYECKOrOo cTpoeHusa. M3omepuss u u3oMepbl. XHUMHYECKHE
(opMyBI 1 MOJIENIA MOJIEKYJT B OPraHUYECKON XUMUHU.

Kaaccuduxanmusa opranmyecknx Bemects. Kinaccudukaiys BemecTB N0 CTPOCHUIO
YIJIEPOJAHOTO CKEJIeTa U HaJIMuui0 (PYHKIMOHAJIBHBIX Ipynn. ['OMOJOrM U rOMOJOTHS.
Hauana nomenknarypsr [UPAC.

Knaccupukanusi peakumii B OpPraHuveckoil XuMuM. Peaknuu npucoenvHEHUs
(ruapupoBaHMs, TaJOTCHUPOBAHUSA, TUAPOTAIOI€HUPOBAHUS, TUIpaTaluu). Peakuuu
OTILEIJIEHUST (AETUAPUPOBAHUA, JETHJIPOrajJOreHupOBaHus, Jeruaparauuu). Peakuuu

3aMCIICHUA. PeaKHI/II/I HN30MCpU3alIHH.

JeMmoHcTpanuu. Mojaenu MOJEKyJl TOMOJIOTOB M H30MEpPOB  OPraHUYECKUX
coenuHennii. KauecTBeHHOE OOHapy»XeHUE YTIIepoja, BOAOPOJa M XJIOpa B MOJIEKyJax

OPTraHUYECKUX COCIUHECHUMN.

IIpo¢puiabHbIe U NPOoPeccCHOHATBHO-3HAYMMbIE dJIeMEHTHI coaep:kanus. [lonsatue o
cyOcTpare u peareHTe. Peakiuu OKHUCIEHHUS U BOCCTAHOBJIGHUS OPTaHUYECKUX BEIIECTB.

CpaBHeHHe K1acCU(pUKAINKA COSAMHEHUHN U KiIacCU(UKAIINK PEeaKINil B HEOPTaHUYECKOMN U
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OPraHUYECKON XMMUHU.
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Tema 2.2.
YraeBonopoasl u
WX  T[PUPOJHBIC

HCTOYHHNKH

AJIKaHbI. AJIKaHbI: TOMOJIOTUYECKHUN PAJl, U30MEPHS U HOMEHKIIATYpa aJKaHOB.
XuMUYECKUe CBOMCTBA AJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIICHUE, Pa3I0KEHUE,
neruapupoBanue. [I[ppuMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTUICH, €r0 NMOJy4eHUe (IeruApUPOBAHUEM ATaHa, JENOIMMEpU3aIuen
MOJINATUIIEHA). ['OMOIOrnYecKuil psiji, U30MEPHS, HOMEHKJIaTypa aJKeHOB. XUMHUUYECKHUE
CBOMCTBA ATHJICHA: TOPEHHE, KaueCTBEHHbIE peaklnu (oOeclBeurnBaHe OPOMHON BOJIBI U
pacTBopa MepMaHranara Kajaus), Tuaparaius, noiuMmepusanus. [[pumenenue sTuiieHa Ha
OCHOBE CBOWCTB.

/Iuenbl u kayuyku. [loHdTHE O TMEHAX KaK YIIIEBOJAOPOAAX C IBYMsI IBOMHBIMU
cBsi3saMu. ConpspKEHHbIE TUEHbl. XMMHUUECKHE CBOMCTBA OyTaaueHal,3 u u3onpeHa:
oOecliBeunBaHNE OPOMHOM BOJIBI U MOJIMMEpU3aIs B Kayuyku. HaTypanbHblil u
CUHTETUYECKHE KayuyKu. Pe3uHa.

AJIKMHBIL. AnleTuIeH. XUMHUUYECKHE CBOMCTBA alleTUIICHA: TOpeHue, 00ecIIBeunBaHUE
OpOMHOI1 BOJIbI, MPUCOEAMHEHUH XJIOPOBOAOPOIa U TuApaTaius. [I[pumenenue anetuieHa
Ha OCHOBE CBOMCTB. MeXKIitaccoBasi U30MEPHUS C alNKaINCHAMMU.

Apenbl. benzon. Xumuueckue cBOMCTBa OEH301a: TOPEHUE, PEAKIIUK 3aMEIICHUS
(rasoreHupoBaHue, HUTpoBanue). [[pumenenne 0eH301a HA OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHMKH YIJ1€BOAOPOAOB. [IpupoaHbIil ra3: cocTas, IPUMEHEHUE B
kadectBe TorumBa. Hed s, CoctaB u nepepadoTka HedTu. [leperonka nedru.

Hedrenpoaykrsi.

12
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JlemoncTpanuu. ['openue Merana, aTuieHa, arietuieHa. OTHOIIEHHE METaHa,
ITUJICHA, alleTUIeHa U OeH30J1a K pacTBOpaM IepMaHraHaTa Kajaus 1 OpOMHOM Boje.
[Tonmy4yeHnue aTUICHA peakUyel NeruapaTaliy dTaHoIa, alleTUIIeHa - THIPOJIM30M KapOuia
KanpIus. Pa3noxeHne kaydyka pu HarpeBaHUH, UCIIBITAHUE TIPOAYKTOB Pa3JIOKEHUS Ha
HenpeaenbHoCcTh. Komtekius o6pa3noB HedTu u HedrenpoaykToB. Kommekmus

«KameHHBIN YToJIb U IIPOAYKIHNA KOKCOXUMHUYCCKOI'O ITPOU3BOACTBA.

JlabopaTropHbie onbIThI. O3HAKOMJIEHUE C KOJJIEKIIMEH 00pa3oB HEPTU U MPOAYKTOB
ee nepepadoTku. O3HAKOMIIEHUE C KOJUIEKIIMENW KaydyKoB U 00pa3namMu U3Aeauil u3

PE3UHBI.

IIpodunbHbie U NPpodecCHOHATBLHO-3HAYUMBbIE JJIEMEHThI COACPKAHMS.

[IpaBuno B.B. MapkoBuukoBa. Kiaccudukanus u Ha3HaueHHE KaydyKOB.
Knaccudukanus u HazHauenue pe3us. Bynkanuzanus kayuyka. [lonydenue arneruiena
MMPOJIM30M METaHa U KapOUAHBIM criocoOoM. Peakiius noiuMepu3aliui BUHIIXJI0PUAA.
[TonmuBuHUIXTOPU U €T0 puMeHeHue. TpumMepusanus aneruiieHa B 6enzon. [loustue 06
sKcTpakiuu. BoccraHoBneHne HUTPOOEH301a B aHWIHMH. ['OMOJIOrnYecKkuid psifi apeHoB.
Tonyon. HurpoBanue Tosyona. Tpotun. OCHOBHBIE HAPABICHUS TPOMBIIIIIEHHOM
nepepaboTKu MpupogHOTOo Tasa. [lomyTHeIM HeTsHOM ra3, ero nepepadotka. [Ipomeccs
POMBIIICHHON NIepepaboTKu He(TH: KpeKUHT, pudopMHUHT. OKTaHOBOE YUCIIO OEH3MHOB
Y LIETAHOBOE YHCJIO AU3EIBHOr0 TOIUIMBA. KOKCOXMMHUYECKOE ITPOU3BOICTBO U €TO

MPOLYKIIUSL.
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Tema 2.3.
Kucnopoaconepx
anue
OpraHUYECKue

COCOAMHCHUA

Couptbl. IlonyueHue srTaHona OpOKEHMEM TIJIIOKO3bl M THApaTallMed S3TUJICHA.
['unpokcunpHas rpymnmna kak (QyHKuuoHanbHasd. [loHATHE O MpenenbHBIX OJAHOATOMHBIX
couprax. XUMHYECKHE CBOMCTBA ATaHONA: B3aMMOJEMCTBHE C HaTpHeM, OOpa3oBaHME
IOPOCTBIX U CIOXHBIX 3(UPOB, OKUCIEHHUE B ajbaerui. IlpuMeHeHne sTaHojIa HA OCHOBE
CBOMCTB. AJKOroJmM3M, €ro IOCIEACTBHSI MW MpenynpexacHue. [nmnepun kak
[IPEICTaBUTENIb MHOTOATOMHBIX CIMPTOB. KadecTBeHHass peakuus Ha MHOIOATOMHBIE
criupthel. [Ipumenenne rmuuepuHa.

®enos. Ouznyeckue U XUMUYECKUE CBOMCTBA (eHona. B3anMHOe BIUsiHUE aTOMOB B
MoJieKyse (eHosla: B3aMMOJAEWCTBHE C THAPOKCHAOM HATPUs U a30THOM KHCIIOTOM.
[IpumeneHue (heHona Ha OCHOBE CBOMCTB.

Aasbaeruaspl. [londarue o6 anpaerugax. AnpAerugHas rpynna Kak (yHKIIMOHAIbHAs.
@opManbAeTH M €ro CBOMCTBA: OKHCIECHHE B COOTBETCTBYIOLLYIO  KHCIIOTY,
BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMK cnupT. [lomydeHne anpaeruzioB OKHUCIEHHUEM
COOTBETCTBYIOIIUX cUpTOB. [IprMenenue popmanbaeruaa Ha OCHOBE €ro CBOMCTB.

KapOonoBbie kuciaorbl. [Tonstue o kapOOHOBBIX KucioTax. KapOokcuibHas rpynna
Kak (yHKIUOHaJIbHas. ['oMoOJOornyeckuil psii mpeaenbHbIX OJAHOOCHOBHBIX KapOOHOBBIX
kucnotT. IlomyueHne KapOOHOBBIX KHUCIOT OKHCIEHHEM albJErHI0B. XUMHUYECKHE
CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C MUHEPAIbHBIMU KUCIOTAMU U PEAKIIMS
srepudukanmu. [IpuMeHeHne yKCyCHOM KHCIIOThI Ha OCHOBE CBOWCTB. BhIcuime >kxupHbIE

KHUCJIOTBI Ha IIPUMEPE NaTbMUTUHOBOU U CTEAPUHOBOM.

11
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Caoxnblie 3pupsbl 1 Kupbl. [lonydeHne clioxkHbIX 3pUPOB peakiuen 3TepuduKanuu.
Crnoxxnple 3(UpBl B MpUpOIe, UX 3Ha4YeHHE. [I[pruMeHeHne CIOXKHBIX 3(PUPOB HA OCHOBE
cBoicTB. XKupsl kak cnoxkubie 3¢upsl. Knaccudukanus xupoB. XMMHUYECKHE CBOMCTBA
KUPOB: TUAPOIU3 U TUAPUPOBAHUE KUJKUX KUPOB. [IprimMeHeHHe >XUPOB HA OCHOBE
CBOMCTB. MbLIa.

YraeBoabl. YTiieBoJbl, UX KiaccudUKalMsa: MOHocaxapuabl (TJIIOK03a, (PpyKTo3a),
aucaxapusl (caxapos3a) U noircaxapuibl (Kpaxmall U LejuTosa03a). [11roko3a — BemecTBo
C JBOMCTBEHHOW (QYHKIMEH — albJerujocnupT. XHUMHYECKHE CBONCTBA TJIFOKO3BI:
OKHUCJICHUE B TJIFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJICHHE B COPOHUT, CIUPTOBOE OpOKEHUE.
[IprmMeHeHue TIIFOKO3bI HA OCHOBE CBOMCTB. 3HAYECHHUE YIJIEBOJIOB B KMUBOW MPUPOJE U B
KU3HU 4yenoBeka. [loHsATHE O peakuusAx MOJIMKOHJCHCAIIMU W TUIPOJIM3a Ha MPUMEPE

B3aMMOIIPEBPALLEHUI: TIIFOK03a- MOJIMCAXAPUI.
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JdemoncTrpanuu. OxwuciieHne crnupra B anpiaerua. KadecTBeHHblE peaknuu Ha
MHOTOaTOMHBIE CIUPTHI. PacTBopuMoOCTh (heHoNa B BOJE MpU OOBIUHOM TemiepaType U
npu HarpeBaHuu. KauecTBeHHbIE peaklivy Ha EHO.

JlaboparopHbie padoTbl. Peakuus cepeOpstHOro 3epkaja aibJIeTUIOB M TIIIHOKO3BI.
OxuclieHHe anbJAEeru0B M TJIIOKO3bl B KHUCIOTY C MoMomibio rujppokcuaa menu (II).
KauecTBenHnas peakmus Ha kpaxmai. Komnekuus a3¢upHbix Maces. JIabopaTopHbIE ONBITHI.
PacTtBOpenue rimieprHa B BojJie U B3aumojielictBue ¢ ruapokcugom meau (II). CrolictBa
YKCYCHOM KHCJIOTBI, OOILIME CO CBOMCTBAaMM MHUHEPAJIBHBIX KHUCIOT. JlOKa3aTeabCTBO
HEIPEEIbHOIO XapaKTepa XUIAKOro >Xupa. B3aumoneincTBHe TUIIOKO3bI M €axapo3bl C

ruapokcunom meau (I1). KadecTBeHHas peakius Ha Kpaxmal.

IIpopuabubie u  NpodecCHOHANBHO-3HAYMMbIE  3JIEMEHTbI  COJCPKAHUS.
MeTHIIOBBIN CITUPT M €T0 MCIOJB30BaHUE B KAUYECTBE XUMHUYCCKOTO CHIPhS. TOKCHUYHOCTH
METaHOJIa W TpaBUjia TEXHUKH OE30MacHOCTH TP paboTe ¢ HUM. DTHICHIJIIMKOIb U €T0
npuMeHeHrue. TOKCHMYHOCTh OSTUJICHTJIMKOJS W TpaBHJIa TEXHUKH O€30MacHOCTU TIPH
pabote ¢ HUM. [lomyuenue eHoa U3 MPOTYKTOB KOKCOXUMHUYECKOTO MPOU3BOJICTBA U U3
oenzona. [lonukonaencanus dopmanpiaeruaa ¢ Gerosom B ¢eH0I0GOPMaATbICTUIHYIO
cmouty. Anteranpaerus. [lonstue o keronax Ha mpumepe arietTona. [I[puMeHenue arneroHa B
TEXHUKE W MPOMBINIJICHHOCTH. MHOroo0Opa3ne KapOOHOBBIX KHCIIOT (IaBejieBas KUCIOTa
KaK JBYXOCHOBHAsl, aKpWJIOBas KHUCJIOTa KaK HempenenbHas, OCH30WHas KHCIOTa Kak

apomatudeckas). I[lnenkooOpasyromue Maciia. 3amMeHa >KUPOB B TEXHHKE HEIMHUIIEBBIM
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celppeM. CHUHTETHYECKHE MOIOIINE CpPEeACTBA. MOIOYHOKHCIOE OpOXKEHHE TIIIFOKO3BI.
Kucnomonounsle npoaykrsl. CuwiocoBaHne KOpMOB. HuTpoBaHME — LIEIUIIOJIO3BI.

[TupokcumnuH.

Tema 2.4.
A3o0TcozepKalu
€ OpraHuYecKue
COCTMHCHHSI.

[Tomumepsl

Amunbl. [Touarue 06 amuHax. AnudaTuyeckue aMUHbl, UX Kiaccuukanus u
HOMEHKJIATypa. AHWINH, KaK OpraHn4eckoe ocHoBaHue. [loyuenne annnvna n3
HUTpoOeH301a. [I[pruMeHeHre aHuIMHa Ha OCHOBE CBOMCTB.

AMMHOKHUCI0TBI. AMUHOKUCIIOTHI Kak aM(poTepHble AU YHKITMOHATBHBIE
OpPraHUYECKUE COETUHEHHS. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3AMMOJIECTBHE CO
IeJI04aMu, KUCIOTaMU U JAPYT ¢ IPYroMm (peakius moaukoHaeHcaun). [lentunnas cBs3b
Y nonunentupl. I I[pumMmeHenrne aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

Benxn. [lepsuunasi, BTopu4Hasi, TpeTUYHAS CTPYKTYPhI O€IKOB. XUMUYECKUE
CBOMCTBa OEJIKOB: TOPEHUE, IEHATYpALIMS, TUAPOIN3, IBETHBIE peakuu. buonornyeckue
GyHKUIMU OENKOB.

IMonumepsl. benku u monucaxapuabl kak ouononumepsl. [Inacrmaccsl. [lomyuenue
MTOJIMMEPOB PEAKIMEN OJMMEPU3ALNHI U OJUKOHACHCAUNH. TepMOIITIACTUYHBIE U
TEpMOpEAKTUBHBIE IUIacTMacchl. [IpeacraBurenu miactmacce. Bonokna, nx

KHaCCH(bHKaHI/Iﬂ. HonyquI/Ie BOJIOKOH. OTI[GHBHLIG npcaACTaBUTCIN XUMHUUYCCKHUX BOJIOKOH.

12

JdeMoHcTpanuu. B3auMo1iencTBre aMMUaKa U aHUJIMHA C COJITHOM KUCIIOTOM.
Peaxrust anunmHa ¢ OpomMHOIN Bojoi. JlokazatenbCcTBO HAMMUUs (PYHKITMOHAIBHBIX TPYIII

B PacTBOpax aMUHOKUCIOT. PacTBopenune u ocaxxaenue 6enkoB. [[BeTHbIE peakiuu
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6enkoB. ['opeHue nTuubero nepa u mepcTIHoi HUTU. JJabopaTopHbIe OIBITHI.
PactBopenue 6enkoB B Boje. ObHapykeHue 0IKOB B MOJIOKE M B MACHOM OyJIbOHE.
Jlenatypanus pactBopa 0eika KypHHOTO siiflia CIIUPTOM, PaCTBOPAMU COJIEH TSHKEIIBIX

MCTAJIJIOB M IIPpU HAIrpCBaHWH.

HpaRTqucmle 3aHaTus: PelieHue 9KCIICPUMCHTAJIbHBIX 3a1a4 Ha I/II[GHTI/ICI)I/IKaHI/IIO

OPraHUYICCKUX COGI[HHGHPIﬁ. Pacrnio3naBanue miacTMacc M BOJIOKOH.

IIpodunbubie u NPpodeccHOHATBLHO-3HAYMMBbIE JJIeMEHThI COAePKAHUS.
AmuHOKanpoHoBast KucioTa. Kanpon kak mpeacTaBuTeNb TOJTUAMHUIHBIX BOJIOKOH.
Hcnonp3oBanue rupoin3a 0eIKoB B IPOMBILIUIEHHOCTH. [lonuBuHMIXIOpUA,
nonurerpadropatuiieH (teduon). denonodopmanbaeruansie miactMmacesl. Liemmymona.

HpOMBIIHJIGHHOG IIPOU3BOACTBO XUMHNYCCKHUX BOJIOKOH.
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TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peamuzanuu coaepkaHusi y4eOHOW NHUCHUIUIMHBI «XHMHS» B Ipeaenax

ocBoenust OIIOIT CITIO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHUs C MOJYyYCHHEM

cpennero obmiero oopaszosanus (IIIIKPC) mo mpodeccusim CIIO TexHHMUECKOro

npouIs COCTaBIISIET:

MakcumanbHas yaeOHasi Harpy3ka cTyAeHTOB cocTapisietr: 171 u.:

® U3 HUX — ayauTopHas (oOs3aTenbHasi) HArpy3ka CTYJIEHTOB, BKIJIIOYas

7a00paTOpPHBIE U MPAKTUUECKUE 3aHATusd — 114 4.

e CamocrosTenbHas paboTa- 57 u.

TemMaTuyecKu MmJiaH

Haumenosanue pazoena

Konuuecmeo uacos

(memol) Buo yuebnou pabomui
ayIUTOPHBIC TEOpeTHYE JlaGopatop
3aHATHS CKHE 3aHSTHUS HBIC U
MPaKTUYECKUE
3aHATHS
BBenenue 2 2
Pasznen 1. O0mas n
69 64 5
HeOpraHu4veckasi XuMusi
1.1. OcHOBHBIE OHSTUS
5 5
1 3aKOHBI
1.2. Ilepnognueckunii
3aKOH W MEepUOrIecKas
CUCTEMAa XHMHUYECKUX
6 6

anemeHToB JI. 1.

MenpeneeBa u CTpoeHUE

aToMa
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1.3. Ctpoenue

BCIICCTBA

1.4. Bona. PacTBOpHI.
DIIEKTPOIUTAYECKAS

Jucconuanus

1.5. Knmaccuduxanus
HEOPTaHUYECKHUX

COEIMHEHUN U UX CBOUCTBA

14

12

1.6. Xumuueckue

peakIuu

14

14

1.7. MeTamnbel

HCMCTAJIJIbI

16

14

Pa3gea 2.

Oprannyeckasi Xumust

43

38

2.1. OcHOBHBIE TIOHATUA
OPTraHUYECKON XUMUH U
TEOPHS CTPOCHUS

OPraHUYECKUX COCIUHECHUM

2.2. YraneBonoponsl u

X IIPUPOAHBIC HCTOYHHUKHU

12

11

2.3.
Kucnopoaconepxanue

OPraHU4CCKUC COCANHCHU A

11

10

2.4. Azotconepxariue
OpraHUYECKUE COCTUHCHHUS.

[Tomumepsl

12

Hroro:

114

104

10

BHeayaurTopHast

caMocCTofiTe/IbHasA padora:

57
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MOJITOTOBKA BBICTYIIJICHUH
IO 33JIaHHBIM TEMaM,
JI0KJ1a/10B, pedepaToB, 3cce,
WHJIUBUAYAJILHOTO MPOEKTa
C UCIOJIb30BaHUEM
UH(OPMAITMOHHBIX

TEXHOJIOTUH U JIp.

[IpomexxyTounas arrecranus B popme 1u¢¢epeHunpoBaAHHOIO 3a4eTa

Bcero

171

104

10
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XAPAKTEPUCTHUKA OCHOBHBIX BU/IOB
YUYEBHOM JESATEJbHOCTH CTYJIEHTOB

Xapaxkmepucmuka 0CHOBHBIX 6U008
Cooeporcanue o0yuenusn YUeOHOoUl 0eameabHOCmU CIYO0EeHM 08

(Ha ypoeHe yuedHbIX Oelicmeuil)

Baxnenmme xumuueckue o JlaBaThb ONIpEACIICHUE 151
IIOHATHUS ONEPUPOBATH CIEAYIOIMMU XUMUYECKUMU
NOHATHUAMU:  BEIIECTBO,  XUMWYECKUU

JJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHasT W MOJEKYJISIpHas Macchl, HOH,
AJUIOTPOIUSI, U30TOIIbI, XUMHUUYECKAs CBA3b,
JIEKTPOOTPHULIATENBHOCTh,  BAJIEHTHOCTD,
CTENEHb OKHCIEHUS, MOJb, MOJSIpHAs
Macca, MOJISIpHBIA 00bEM Tra3000pa3HbIX
BEIIECTB, BEIIECTBA MOJEKYJIIPHOIO U
HEMOJIEKYJIIPHOTO  CTPOEHHUS, PacTBODSI,
AJIEKTPOJIAT " HEAJIEKTPOJIUT,
ANEKTPOJIUTHYECKAS JUCCOLMALIMS,
OKHUCJIUTENb U BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJIEHUE, TEIIOBOM 3ddexT
pEeaklMK, CKOPOCTh XMMHYECKON pEeakLnH,
KaTanus, XUMHUYECKOE paBHOBECHE,
YIAEPOOHBIN  cKeneT, (GyHKUHOHAIbHAs

rpyiuiia, i30Mcpusa, rOMOJIOTH.

OCHOBHBIE 3aKOHBI XUMHUH . dopmynnpoBaTh 3aKOHBI
COXpPaHEHHUs MacChl BEILIECTB u
IIOCTOSIHCTBA COCTaBa BELIECTB.

L YcraHaBiauBaTh IMPUYINHHO-
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CJICICTBEHHYIO CBSI3b MEXK/y COIEp)KaHUEM
OTUX 3aKOHOB M HAIIMCAHHUEM XHMHYECKHUX
dbopmyI U ypaBHEHHIA.

° YcTanaBauBaTh

3BOJIIOLIMOHHYIO CYIIHOCTh MEH/IEIEEBCKOM

U COBpEMEHHOM bopMyITHPOBOK
IIEPUOJNYECKOTO 3aKOHa J.N.
Mengeneena.

o OOBACHATD busnueckuit
CMBICIT CUMBOJIMKHU NEePUOTUIECKON

TaOMUIBI XUMUYeCKuX odaeMmeHTtoB JI.M.
MenpeneeBa (HOMEpOB 3JICMEHTA,
nepuoja, TPYyIIbl) W  YCTaHABJIMBATH
MPUYMHHO-CJICACTBEHHYIO CBS3b  MEXIY
CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMHU
W3MCHEHHMS  CBOMCTB  DJEMEHTOB  H
00pa30BaHHBIX UMM BEIIECTB B MEPHOJIAX U
rpymnmax.

o XapakTepu3oBaTh  DJIEMEHTHI
MajblX M OOJIBIIMX TEPUOJOB 110 HX
MOJIOKEHUI0 B TIEPUOJMYECKON CHUCTEME

J.1. Mennaeneena.

OCHOBHbBIE TEOPUU XUMUHU

o VYcraHaBIMBaTh 3aBUCUMOCTh
CBOMCTB XMMUYECKUX BEIIECTB OT
CTPOEHHUS aTOMOB 00pa3yIOLIUX HX
XUMHAYECKHUX DJIEMEHTOB.

o XapakTepu30BaTh BAKHEUIIINE
THUIBl XUMAYECKUX CBA3EH U

OTHOCHUTEJIBbHOCTh ATON THUIOJOTHUH.
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o OOBICHATH 3aBUCUMOCTD
CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUSI KPUCTALTUYECKUX PEIIETOK.

o ®opMyIMpOBaTh OCHOBHBIE
MOJIOKEHUS] TEOPUH IIICKTPOJIUTUUECKOM
JUCCOIMAIINY U XapaKTEPU30BaTh B CBETE
3TOM TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COETUHEHUM.

o @opMyIMpOBaTh OCHOBHBIE
MOJIOKEHHS] TEOPUH XUMHUYECKOTO
CTPOCHUSI OPTaHUYECKUX COCAMHEHUN U
XapaKTeprU30BaTh B CBETE ATOM TEOPUHU
CBOCTBA OCHOBHBIX KJIACCOB

OPTaHUYECKUX COCTUHECHUM.

Baxneinimue BemniecTna u

MaTepuabl

. XapakTepu3oBaTh COCTaB,
CTPOEHHE, CBOWCTBA, IIOJIYyYEHUE W
npUMEHEHUEe BakHermmx metamwioB (l1A u
II A rpynm, ailOMUHUS, >Xejle3a, a B
€CTECTBEHHO-HAy4YHOM npoduiie u
HEKOTOpbIX  d-  2JIEeMEHTOB) UM  HX
COCMHEHU.

o XapakTepu3oBaTh COCTaB,
CTPOEHHE, CBOWCTBA, TOJYyYECHUE U
NpUMEHEHUE  BAXKHEUIINX  HEMETAJUIOB
(VIII A, VIIA, VIA rpynm, a Takke azoTa
u (dochopa, yriepoga U KpeMHUS,
BOJIOPOJIa) U UX COCTMHEHUMN.

. XapakTepu3oBaTh COCTaB,

CTPOCHHUC, CBOﬁCTBa, IMOJIYUYCHHC )41
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npUMEHEHUE BaYKHEHIITUX KJIACCOB
YIIEBOAOPOIOB (AJKAHOB, LHMKIOAIKAHOB,
AJIKEHOB, aJIKWHOB, apEHOB) U UX HamboJee
3HQYUMBIX B  HApOJHOXO3SMCTBEHHOM

IIJIAHE MTPEACTABUTENEH.

o B aHaJIOTUYHOM KIIFOYE
XapaKkTEPU30BaTh BAKHEUIIINX
MpEeICTaBUTENEH IPYTUX KJIaCCOB

OpPraHUYECKUX COEOUHEHHI: METAaHONI U
ATaHOJ, CJOXHbIE 3(PUPHI, KUPHI, MbLIA,
AJIbICTUIBI (bopmanbaerua 5
aleTanbJIerun), KETOHBI (amreTon),
KapOOHOBBIE KUCIOTHI (YKCyCHasi KUCJIOTA,
JUISL  €CTECTBEHHO-HAy4HOro  Tpoduis
MpeACTaBUTENICH APYTUX KJIACCOB KHUCJIIOT),
MOHOcaxapuabl (TJIIOKO3a), Jaucaxapuibl
(caxapoza), mnosmcaxapuubl (Kpaxmana u
[EJUTI0I03a),  AHWJIMH, aMHUHOKHUCIIOTHI,
O€JIKM, MCKYCCTBEHHbIE U CHUHTETHYECKHUE

BOJIOKHA, Kay4yKH, IJIACTMACCHI.

XUMHWUYECKUH SA3BIK U

CHUMBOJINKA

o Hcnons3oBath B y4yeOHOU U
npodecCHoHaTbHON NEATEeITLHOCTH

XUMHUYCCKUC TCPMHUHBI 1 CUMBOJIHKY.

o HassiBaTh VU3y4YECHHBIE
BEIIECTBA 110 TPUBHUAJILHOU WJIA
MEKyHapOIHOU HOMEHKJIAType 51

OTpaXkaTb COCTaB JTUX COEOUHEHUU C
MTOMOIIBI0 XUMHUYECKHUX (opmyI.

L OTpa}KaTB XHUMHUYCCKHUEC
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Opolecchl ¢ TMOMOIIBIO  ypaBHEHUU

XUMHUYECKUX PEAKIUH.

XUMUYECKHUE PEAKIIUH o OOBACHATH CYIIIHOCTb
XUMHUYECKUX IIPOIIECCOB.
KnaccudummpoBats XuMHUECKHE PEAKITUN
0 pa3JIMYHBIM TIPU3HAKAM: 4YHUCIy U
COCTaBy  IIPOJYKTOB M  PEareHTOB,
TerioBoMy 3(h(exTy, HanpaBleHUIo, (asze,
HAJUYUI0  Karaju3aTopa,  HU3MCHECHHIO
CTEIICHEH OKHUCJICHMS 3JIEMEHTOB,
00pa3yroImx BelecTBa.

o YcraHaBIuBaTh PU3HAKU
o0IIer0 ¥ Pa3JIM4YHOr0 B  THUIIOJIOTUU
peaxkumit IS HEOPraHU4eCKOU u
OPraHUYECKON XHMUU.

. Knaccudummposats BemniecTsa
U TPOLECChl C TOYKH 3PEHUSI OKHUCIICHUS-
BoccTaHoBJIeHUS. COCTaBIIITh YpaBHEHUS
peaxkumit C MOMOIIIBIO METOoJia
3JICKTPOHHOTO OajaHca.

o OOBACHUTH 3aBUCUMOCTD
CKOPOCTH  XHMHYECKOW  peakIuu |
MOJIOKCHHUSI XMMHUYECKOT0 PaBHOBECHS OT

pazIUYHBIX (haKTOPOB

XUMHUYECKAMN IKCIIEPUMEHT o BeImonHsaTh XAMUYECKUHN
AKCIIEPUMEHT B TOJIHOM COOTBETCTBHM C
MpaBUJIaMU OE€30MaCHOCTH.

o Habmonate, QukcupoBath u

OIIMCBhIBATbL  PE3YJabTaTbl IMPOBCACHHOI'O
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OKCIICpUMCHTA.

Xumunyeckasi ”HPopMaIus

J [TpoBOIUTH CaMOCTOSITEIBHBIN
MOMCK  XWMHYECKOW HWHPOpMAIMK ¢
UCTIOJb30BAaHUEM DPA3JINYHBIX HCTOYHHKOB
(HAYyIHO-TIOMYJIIPHBIX W3JIaHUN,
KOMIBIOTEPHBIX 0a3 JTaHHBIX, PECypCOB
HNHurtepHera);

. Hcrmonp30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUU i1 0OpabOTKM U Tepenayu
XUMHUYECKON uHdopmanuu u ee

MIPEACTABJICHHS B PA3IMYHBIX (POpMax.

PacueTtsl o XxuMuyecKum

dbopmynam U ypaBHEHUSIM

o YcraHaBnuBaTh 3aBUCUMOCTh
MEXKJY KaueCTBEHHOM U KOJUYECTBEHHOU
CTOPOHAMHM XUMHUUYECKUX OOBEKTOB U
IIPOLIECCOB.

o Pematp pacuerHble 3a1aun 1o

XUMUYECKUM (hopMyJiaM U ypaBHEHHSIM.

[IpodunbHOE 1
mpo¢eCCHOHATIEHO 3HAYMMOE

CoJIepIKaHue

o OOBSICHATH XAMHUYECKUE
SIBJICHUS, TIPOMCXOIAIINE B MMPUPOE, OBITY
Y Ha MIPOMU3BO/JICTRBE.

° Onpenenste BO3MOYKHOCTH
IIPOTCKAHUS XUMHUYCCKUX IIPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSIX.

° CoOmronathb npaBuiia
DKOJIOTHYECKA TPAMOTHOTO TIIOBEACHHUS B
OKpYXaruien cpeae.

o O1eHuBaTh BIIMSTHHE
XUMUUYECKOTO 3arpsi3HEHUs OKpY>Karolen

Cp€abl HAa OpPraHnu3M 4YCJIOBCKAa U JPYIuUc
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YKVBBIE OPTaHU3MBI.

. Coburonath npaBuia
Oe3omacHOro oOpallieHuss C TOPIOYUMH H
TOKCUYHBIMH BEIIECTBAMH, JIA0OPATOPHBIM
000py1I0BaHUEM.

o ['oTOBUTH pacTBOPHI 3alaHHOU
KOHIIEHTpAIMHU B OBITY U Ha IPOU3BOICTBE.

° Kputnuecku OIICHUBATH
JIOCTOBEPHOCTh XUMHUYECKOW MH(OpMAIINH,

HOCTYHaIOHIGﬁ N3 Pa3HbIX HCTOYHUKOB.
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YYEBHO-METOINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBbBI YYEBHOU
JANCHUITJIMHBI « XUMMWUSA»

OcBoeHue MporpaMMbl y4eOHOM TUCHUIUIMHBL « XUMUS» IPEANOoIaraet
HaJIM4YUe B NPOPECCUOHATBHON 00pa30BaTeIbHON OpraHN3aluu, pealn3youen
00pa30BaTENbHYIO MPOTPaMMy CPEIHEro o0IIero 00pa3oBaHus B Impeaeax
ocBoenust OIIOIT CIIO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHus, KaOMHETa
XUMUHU C J1abOpaTopueil 1 1JabOpaHTCKOW KOMHATOM, B KOTOPOM UMEETCS
BO3MOYKHOCTh 00€CneunTh CBOOOAHBIN JOoCTyIl B UHTEpHET BO BpeMs yueOHOTro
3aHSTHS.

[Tomenienne kabuHeTa TOHKHO YIOBIETBOPITH TPEOOBAHUSAM CaHUTAPHO-
amuAeMHUOIOTHYecKuX mpaBui U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02), u
OCHAIICHO THUIOBBIM 000pYy/I0BaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBaHUSIX, B
TOM YHCJIE€ CIIEUUATU3NPOBAHHON YUeOHON MEOENbIO U CPEeICTBAMH O0yUYEHUS,
JIOCTaTOYHBIMHU ISl BHITIOJTHEHUS TPEOOBAHUIN K YPOBHIO OJITOTOBKU

00y4Jarommxcs.

B xabuHere 10KHO OBITH MYJIBTHUMEINITHOE 000PYI0BAHKE, ITOCPEICTBOM

KOTOPOTO YYaCTHUKHU 00pa30BaTeILHOTO MpOoIlecca MOTYT IPOCMaTPUBAThH

BU3YAJIbHYIO I/IH(l)OpMaI_[I/IIO 10 XMMHH, CO3J1aBaThb NPE3CHTAIUN, BUACOMATCPHAJIbL

H T.II.
B cocrtaB y‘le6H0-M€TO)II/I‘IeCKOFO N MaTCprajJIbHO-TCXHUYCCKOI'O
OCHaIlICHU 1 KaOMHETa XUMHUHU BXOOAT:

° MHOTO()YHKITMOHAIbHBIN KOMIUIEKC MTPETIOIaBaTelIs;

o HaTypaJbHble 00BEKThI, MOAEJH, TPUOOPHI U HAOOPHI 1711 TOCTAHOBKHU

JACMOHCTPAIMMOHHOI'O U YUCHHUYCCKOT'O OKCIICPUMCEHTA,

o NeYaTHbIE U SKPAaHHO-3BYKOBBIE CPEACTBA O0YUCHHS,;
o CpEeICTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHIA;
o PEaKTUBBI;
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o NIEPEYHH OCHOBHOM U JJOTIOJHUTEIBHOW yUeOHOM IUTEPaTyphI;

. BCIIOMOTATEIIbHOE 000PYAOBaHNE i HHCTPYKITUH;

° OonbmmoTeuHbId HOH.

B 6ubnuoreunslit GoH BXOAAT YUeOHUKH U y4€OHO-METOINUECKUE
koMIuIeKThI (YMK), pekoMeH10BaHHBIC WIIA JIOMYIICHHBIE I UCTIOJIb30BAaHUS B
poecCHOHATTEHBIX 00pa30BaTEIbHBIX OPTAHU3AIUAX, PEATU3YIOIINX
o0pa3zoBaTeIbLHYIO MPOrPaMMy CPEIHET0 00111ero oOpa3oBaHus B Mpeieiax
ocBoenus OIIOII CIIO na 6a3e 0oCHOBHOTO 00IIIETO 00pa30BaHUSI.

bubmmoreunsiit HOHI MOKET OBITH IOMTOTHEH XMMHUYECKOM SHITUKIIONIEUESH,
CIIpaBOYHUKAMH, KHUTaMU JJISI YTCHHS 110 XUMHUH. B mporiecce ocBoeHus
IPOrpPaMMbI YI€OHON AUCITUTUTHHBI « XUMUSD» CTYIACHTHI TOJDKHBI IMETh
BO3MOXKHOCTB JIOCTYIIA K DJICKTPOHHBIM Y4E€OHBIM MaTeprajiaM 1o XUMHUH,
UMEIOIIHecs B CBOOOTHOM JOCTYyIIe B cucteMe VHTepHET (37IeKTpOHHBIC KHUTH,

MPaKTUKYMBbI, TECTbI, MaTepransl EI'D u np.).
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