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1. IOACHHUTEJIBHASA 3AITMCKA

[Tporpamma 0011€00pa30BaTENbHON AUCUUIIIMHBI YUeOHOW TUCIUIUIMHBI « XUMHUSI»
npeHa3HauyeHa Uil U3YyYeHHss XUMHM B MPO(ECcCHOHAIBHBIX  00pa3oBaTelbHbIX
OpraHu3aIMsIX, PEATH3YIONMX 00pa30BaTEIbHYIO IPOTPAMMY CPEIHETO 00IEero 00pa3oBaHus
B MpeJierax OCBOCHUSI OCHOBHOM TpodeccHoHabHON 00pa3oBaTenbHOM nporpamMmbl CITO Ha
0a3e OCHOBHOro oOIIEro 00pa3oBaHMS MpPH IOATOTOBKE CIEIUAINCTOB CPEAHEr0 3BEHA,
KBAJTM(HUIUPOBAHHBIX PAOOUYMNX /CITyKaIIHX.

Pabouas mporpamMma yueOHOU AUCIUILTUHBI «XUMUS» pa3paboTaHa Ha OCHOBE:

— DenepanbHoro 3akoHa «O06 obpazoBannu B Poccuiickoit deneparun» ot 29.12.2012
Ne 273-D@3;

— Ilpukaza MuHucrepctBa oOpasoBanusi u Hayku P® «OO0 yTBepxkaeHUU
denepanbHOrO TOCYAapCTBEHHOTO OOPa30BATEIBHOTO CTAaHIAPTa CPEAHEro  OOIIEero
obpazoBanus» ot 17 mas 2012 1. N 413;

— DenepanbHON 00pa30BaTEIBLHON MPOTPaMMBI cpeHero odiero oopazoBanus, oT 18
mast 2023 r. Ne 371;

—PexoMenanuii 0 OpraHu3alUy TOJYYeHHUs CpeIHero oodmero oOpa3oBaHUS B
mpelenax OCBOEHHS 00pa30BaTelbHBIX MPOTPaMM  CpelHEro MpodhecCHOHATBLHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOro ooOmiero ooOpasoBanus (mucbmo JlemaprameHra
rOCYJapCTBEHHOM TOJUTUKH B cepe MOoAroToBKH padounx kaapos u 1O MunobpHayku
Poccuu ot 17.03.2015 Ne 06-259);

— @enepalbHBIX TOCYIaPCTBEHHBIX 00pa3oBaTenbHbIX cTangapToB CIIO;

—IIpumepHoii mporpammbl 00111€00pa30BaTeIbHON Yy4eOHON AMCUUIUIMHBI «XUMHUI»
U1 IpodecCHOHAIbHBIX 00pa3oBaTenbHbIX opranuzauuii (PHUPO; 2015).

PaGouas mporpamMmMa y4eOHOM AUCHUTIIIMHBI MOKET OBITH UCIIOJIb30BaHA B O0yUYEeHUU
o CIEIUATEHOCTAM/TIPOdECCUsIM €CTECTBEHHOHAYYHOTO npodust CpEIIHETO
poeCCHOHAIBHOTO 00pa30BaHUsI.

Copepxanrie mporpamMmbl y4eOHOM AMCHMIUIMHBI «XUMHS» HANpaBiIeHO Ha
JIOCTHKEHUE CIEAYIOUINX LeJIei:

* (¢dopMupoBaHHE y OOYYarOIIMXCS YMEHHUS OLIEHWBATh 3HAYUMOCTb XMMHUYECKOTO
3HAHUS U1 KaXKI0T0 YEJIOBEKa;

* (¢dopMupoBaHHE y OOYYarOMMXCS IEJIOCTHOIO MPEJICTaBICHUS O MHpPE U pOJIU
XUMHUH B CO3/IaHUU COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHUHBI MUPA; YMEHHS OOBACHATH
O0OBEKTBI M TMPOIECCHI OKPYKAIOIIEH JACHCTBUTEIBHOCTH: TPHUPOIHON, COIUATBHOM,

KYHLTypHOﬁ, TEXHHYSCKOMN Cpeabl, — UCIOJB3Y IJId 3TOTO XUMUYCCKHUEC 3HAHUS



* pa3BUTHE Yy OOydarOmMXCsl YMEHUH pa3nuyarh (akThl U OIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJBI, BUJIETh WX CBS3b C KPUTEPHUSIMU OIIEHOK W CBSI3b KPHUTEPHUEB C
OTIPE/ICIEHHOW CHCTeMOH IIeHHOCTeH, (OpMyIUpOBaTh M OOOCHOBHIBATH COOCTBEHHYIO
MMO3UIIUIO;

* mpuoOpeTeHrne 00yJaroIMMHUCS OIBITAa Pa3HOOOpa3HON NEATEILHOCTH, MO3HAHUS
W CaMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, HMMEIONIMX YHUBEPCAIBHOEC 3HAYCHHE IS
Pa3IMYHBIX BHJIOB JEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIeM, TNPUHATUS PpEHICHUH,
MOWCKa, aHaimM3a W O00paboTkM WH(OpPMAHMKU, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
U3MEpPEHUI, COTPYTHUYECTBA, OE30MacCHOTO OOpaIleHHsI ¢ BEIIECTBAMU B IOBCEIHEBHOMN
JKU3HN).

B mnporpammy BKJIIOYEHO cojAep)KaHHME, HallpaBleHHOe Ha (OPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIUH, HEOOXOAUMBIX A kauecTBeHHoro ocoeHus OIIOIT CIIO na
0a3ze OCHOBHOTO OOIIEro 00pa3oBaHUs C TMOJYYCHHEM CPEAHEro OO0IIero oOpa3oBaHUS;
MporpaMmMbl  TIOATOTOBKM  KBaJTU(UIIMPOBAHHBIX  pabOYMX, CIYXKalllUX, TPOrpaMMbI
MOATOTOBKH criennanuctoB cpeanero 3seHa (ITTTKPC).

OBILA ST XAPAKTEPUCTUKA YUEBHOM JUCHUTIIMHBI « XUMU SI»

XUMHST — 3TO HayKa O BEIIECTBAaX, MX COCTAaBE U CTPOCHHH, CBOWCTBaxX H
MPEBPAILCHUAX, 3HAYECHHMM XHUMHUYECKMX BEIIECTB, MATEPUAIIOB M IPOLECCOB B
MPAKTUYECKOM IESITETLHOCTH YEIOBEKA.

Copepxannie 0011e00pazoBaTeNbHON yUeOHOM NUCIUTUIMHBI «XHUMHUS» HAIMPABICHO
Ha YCBOEHME OOYyYarOIIMMHUCS OCHOBHBIX TMOHSATHH, 3aKOHOB M TEOPUI XMMHH, OBJIAJCHUE
YMEHUSMHU HaOMI01aTh XWUMHYECKHE SIBIICHUS, MPOBOIUTH XUMUYECKHH IKCIIEPUMEHT,
MIPOU3BOUTH PAcUeThl HA OCHOBE XMMHUYECKUX (DOPMYJT BEIIECTB U YPABHEHHI XMMHYECKUX
peaKuui.

B mpomecce u3zydeHHss XuUMHHM Yy OOYYalOIIUXCSl Pa3BUBAIOTCS IMO3HABATEIbHBIE
WHTEPEChl M HMHTEJUIEKTYaJbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSITEIHHOM
npuoOpeTeHus: 3HAHUW 10 XUMHUU B COOTBETCTBHU C BO3HUKAIONIUMHU IKU3HCHHBIMU
npo0iieMaMi, BOCIUTHIBACTCS OEpEKHOE OTHOIICHUS K MPUPOJAE, TMOHUMAHHUE 3I0POBOTO
o0pa3a >KM3HHU, HEOOXOIMMOCTH TIPEIYNPEKICHUS IBICHUIN, HAHOCSIIUX Bpel 30POBBIO H
oKkpyxaromiei cpeae. OHM OCBaMBAIOT MPHEMBbI IPAMOTHOTO, 0€30M1aCHOTO MCIHOJIb30BAHUS
XUMHUYECKUX BEIIECTB M MaTEPHAIOB, MPUMEHSIEMBIX B OBITY, CETbCKOM XO3SHCTBE U Ha
IIPOU3BO/CTBE.

[Ipu cTpyKTYpHpOBaHUH COAepk aHHs 00I1e00pa3oBaTENbHON yUeOHON TUCIUTIIIIHBI

JJIs HpO(I)CCCI/IOHaJ'IBHBIX 06pa3OBaTCJIBHBIX OpFaHHSaHHﬁ, pCaIM3yrOIInuX O6pa3OBaTCJ'IBHyIO



nporpaMMmy cpenHero oomiero oopasosanusi B npenenax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOTO 0011er0 00pa30BaHusl, yUYUTHIBAIACH OOBEKTUBHAS PEATbHOCTh — HEOOJBINOH
00BEM 4acoB, OTIYIIEHHBIX HAa U3YYEHUE XUMHUH U CTPEMIIEHHE MAaKCUMaJIbHO COOTBETCTBO-
BaTh HJESM pa3BUBaoIlero odydenus. [losTomy Teopermueckre BOMPOCH MaKCHUMAaJIbHO
CMEIIEHBl K Havyajly M3Y4YEeHHUs JUCHUIUIMHBL, C TEM YTOOBI MOCIEAYIOMUN (haKTHYecKuid
MaTepHall paCCMaTPHUBAJICS Ha OCHOBE M3YUYEHHBIX TEOPHIA.

Peanuzanust 1eAyKTUBHOTO MOAXO0Ja K U3YYCHHIO XMMHUU CIIOCOOCTBYET Pa3BHTHUIO
TaKUX JIOTMYECKUX OINepaluid MBIIUICHUS, KaK aHalu3 W CHHTe3, 0000IieHue u
KOHKpETH3aI|sl, CPaBHEHUE U aHAJIOTHS, CUCTeMaTH3alus U KiaccuuKamus u ap.

W3yuenne xuMuM B TPOPECCHOHANBHBIX OOpPa30BaTENbHBIX  OpPraHU3ALUSAX,
peanu3ylomux 00pa3oBaTEIbHYIO MIPOrpaMMy CpeIHEro oOIero oopa3oBaHus B Mpejenax
ocoenus OIIOIT CITO Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHusl, UMEET CBOM OCOOCHHOCTH
B 3aBHCHUMOCTH OT mpoduis mnpodecCHOHANBHOIO 00pa3oBaHUS. DTO BBIpAXKAeTCs B
CoJepKaHWU OOYYEHHUs, KOJMYECTBE YacOB, BBLICISEMBIX HAa H3Y4YEHHE OTACIBHBIX TEM
POTPaMMBI, TIIYyOMHE MX OCBOCHHUS OOYdYalOIIMMHUCS, 0OBEME M XapaKTepe MPaKTHUYECKUX
3aHATUMN, BUAAX BHEAYTUTOPHOU CAMOCTOSITEIBHON pabOThI CTY/ICHTOB.

I[Ipu  ocBoenun  mpodeccuit CIIO €CTECTBEHHOHAYYHOTO npodus
poQeCCHOHAIBHOTO 00pa3oBaHusl XUMHS U3ydaercs Ha 6a3oBom ypoBHe DI'OC cpennero
o01ero oopa3oBaHusI.

B conepxaHun y4eOHOW JMCUMIUIMHBI M €CTECTBEHHOHAYYHOTO MpOoQuiIs
npoeCCHOHATIBPHO 3HAYUMBIH KOMIIOHEHT HE€ BBIIEJIEH, TaK KaK BCE €ro CoJieprKaHue
SBIISIETCS IPOPIIIEHOOPUEHTHPOBAHHBIM U HOCHT IPO(PECCHOHATHHO 3HAUMMBIN XapakTep.

B mpomecce wm3ydeHHST XUMHH ~TEOPETHYECKHE CBEACHHUS  JIOTIONHSIOTCS
JIEMOHCTpALMSAMH, JTa00PaTOPHBIMU OMNBITAMU U MPAKTUYECKUMHU 3aHATUAMHU. 3HAUUTEIBHOE
MECTO  OTBOAMUTCS XMUMHYECKOMY OSKCHepUMEHTYy. OH  OTKpbIBa€T BO3MOXXHOCTb
dbopMupoBaTh 'y OOyYaroOmUXCA CHCIUANIbHBIE TMpPEAMETHBIE YMEHHsS: padoTaTth C
BEIIECTBAMH, BBITIOJNHATH TPOCThIE XHUMHYECKHE OIBITHI, YYUTh O€30MacHOMY U
HKOJIOTHYECKU T'PaMOTHOMY OOpallleHHIO C BEIIeCTBaMH, MaTepHajaMH U IpolieccaMHu B
OBITY M Ha IPOU3BOJICTBE.

Jlns  opraHu3alii  BHEAYJUTOPHOH  CaMOCTOSITEIbHOH  pabOTBl  CTY/ACHTOB,
oBnageBatoux npodeccusimu CIIO ecrecTBeHHOHAYYHOTO Mpoduiis npopeccuoHaAIbHOTO
oOpa3oBaHUs,  TpEACTaBI€H  NPUMEPHBIH  mepedyeHb  pedepaToB  (IOKIAAOB),
WHUBUIYAIbHBIX IPOCKTOB.

B mpomecce wum3ydeHMS XUMHH BaXHO (HOpMHUpPOBATh  HWH(MOPMAIHMOHHYIO

KOMIIETEHTHOCTh oOyuaroniuxcs. [loaTomy mpu opraHuszanuu caMoCTOSITENIBHON pPaboThI
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HEOOXO/MMO aKIIEHTUPOBaTh BHHMaHUE OOYyYalOIIMXCS Ha TOHCKE HWHPOpMalLUU B
cpeacTBax — maccMenuwa, VHTepHere, y4ueOHOW W CHENHMANBHOW  JUTEpaType C
COOTBETCTBYIOLIMM O(GOPMIIEHUEM U MPEACTABIECHUEM PE3YIIbTATOB.

N3yuenne o61eoOpa3oBaTeNbHON y4yeOHOM IUCHMILIMHBI «XUMMs» 3aBeplIaeTcs
MOJIBEICHUEM HTOTOB B (hOpME 3K3aMEHA B paMKaX MPOMEKYTOUHOM aTTECTalluu CTY/ACHTOB
B mporecce ocBoenus OIIOIT CIIO ¢ momydyeHueM cpeaHero ooOImero oOpa3oBaHUS
(TIIIKPC).

MECTO YUYEBHOM JUCLUTUIMHBI «XUMUS» B YYUEBHOM ITJIAHE

VYuyebHasg aucuuIuinHa «XHUMUS» SBISETCS Yy4€OHBIM NPEIMETOM M3 00s3aTeNbHOM
npenMeTHoit obnactu «EcrectBennbie Haykn» OI'OC cpeqHero obmiero oopa3oBaHusl.

B mpodeccuonanbHBIX ~ 00pa3oBaTENBbHBIX  OpPraHU3alMAX,  PEATH3YIOLINX
00pa30BaTeNbHYI0 MPOrPaMMy CpEAHEro oouero oOpa3oBaHUs B Ipeleax OCBOCHUS
OIIOII CIIO Ha 6Ga3e OCHOBHOTO 001Iero oOpa3oBaHus, yueOHast TUCLUIUIMHA «XUMHS»
u3ydaercs B obmieoOpazoBarenbHoM nukie ydebnoro OIIOIT CIIO nHa 6Ga3e OCHOBHOTO

o0miero o0pa3oBaHus ¢ OydeHUuEeM cpearero oomero oopazosanus (ITITKPC).

2. INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YYEFHOW JUCITATLIMHBI

OcBoeHue cosiep:kanus yaeOHOM TUCIUILTUHBL « XUMHD 00ECIeUUBAET JOCTUKCHHE

CTYACHTAMHU JIMYHOCTHBIX, METAIPCAMETHBIX U MPEAMCTHBIX PE3YJIbTATOB:

JINYHOCTHBIE PE3YIbTATHl OTPAKAIOT:

- 4yBCTBO T'OPAOCTH U YBAKEHUs K UCTOPUU U JOCTUKEHUSAM OTEYECTBEHHON XMMHYECKOU
HAyK{; XUMHYECKU IPaMOTHOE MOBEACHUE B MPO(ECCHOHANBHON AEATENbHOCTH U B OBITY
pH 00paIleHNH ¢ XUMUYECKUMU BEIIeCTBAMHU, MaTepuaiaMH U MpoLeccamMu;

- TOTOBHOCTb K HPOJOJIKCHUIO O6paSOBaHI/I$I 1 ITIOBBIIICHUSA KBaﬂHq)I/IKaHI/II/I B H36paHHOfI
npoeCCUOHATBHON  JIEATEIBHOCTH M OOBEKTUBHOE OCO3HAaHHE pOJIM XUMHUYECKUX
KOMIIETEHIIUH B 3TOM;

- YMCHHE HCIIOJb30BaATh AOCTHXKCHUA COBpeMeHHOfI XUMHYECKOH HAaYKH W XUMHWYCCKUX
TEXHOJIOTHH JUIA IIOBBIIIICHUA CcOOCTBEHHOTO HHTCIIJICKTYAJIbHOT'O PAa3sBUTUA B BBI6paHHOI>'I

npodecCHOHATBLHOMN 1eATeIbHOCTH.

MCTaHpCIlMCTHBIC PE3YIbTAThI OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-IC6HBIMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HGfICTBI/ISIMH.
OBHa}IeHI/Ie YHUBCPCAJIbHBIMU y'-Ie6HBIMI/I II03HAaBaTCJIbHBIMHU }IGfICTBHSIMHZ

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUS:



CaMOCTOSITENTbHO (DOPMYIUPOBATh M AKTYyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

OIIPEAEIATh LENH JEATEIBHOCTH, 3a/1aBas IapaMeTpbl U KPUTEPUU UX TOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LICIISIMU;

HCII0JIb30BaTh IPU OCBOEHUM 3HAHUM NMPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble NpPU3HAKM [OHATUH M YyCTAHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAaHUS M KPUTEPUM AJs KJIACCHU(PUKALMU BELIECTB U XUMHUYECKUX
peaKIuii;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTH JIOTUYECKHE pacCyXA€HUS (MHIAYKTUBHBIE, JECIYKTUBHBIE, IO AHAJIOIHH),
BBISBJISITH  3aKOHOMEPHOCTM M IIPOTUBOpPEYMsT B pacCMaTpUBAaEMBIX  SIBICHHUSX,
(GbopMyIHpOBaTh BHIBO/BI U 3aKIIIOYECHHUS;

IPUMEHSTh B IPOLECCE II03HAHUS, MCIOIb3yEMblE B XUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJENHU, NMPEOOPA30BBIBATE MOJEJIBHBIE MPEACTABICHUS — XUMHUYECKHI 3HAK
(cumBON) BneMeHTa, XUMHUYeckas (opMyna, ypaBHEHHE XMMHUYECKOM peakUuu — MpU
pelIeHUH Yy4eOHBIX I103HABATENIbHBIX W INPAKTHUYECKUX 3a]ay, NPUMEHITh Ha3BaHHbIE
MO/JIeJIbHbIE MPECTABICHNUS JJISl BBIBJICHUS XapaKTEPHbIX MPU3HAKOB N3Y4a€MbIX BELIECTB
Y XMMHYECKUX PEAKIUH.

2) 6a30BbIC UCCIIEIOBATEIbCKUE JCHCTBUSL:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUM;

¢bopMynupoBaTh 1€ U 3aJaud HCCIEIOBAaHUS, HCIOJIb30BaTh IOCTABJICHHbBIE U
CaMOCTOSITENIbHO C(POPMYIUPOBAHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsI (DOPMHUPOBAHMS TUIIOTE3bl IO MNPOBEPKE NPABHIIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHU;

BJIa/IETh HABBIKAMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX
OKCIIEPUMEHTOB, COBEpIICHCTBOBAaTh yMEHHs HaOmoJaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, (HOpMyIUpoBaTh 00OOIIEHUS U BBIBOJBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB HCCIECIOBAHUS, COCTABISATH OOOCHOBAHHBIN
OTYE€T O MPOJICITAHHON paboTe;

MpUOOpPETaTh OMBIT YYEHUYECKON HCCIIE0BATEIbCKON U MPOEKTHON JEeSATENbHOCTH,
IPOSIBJIATH CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIbHOMY TOMCKY METOJIOB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOI0B [TO3HAHUS.

3) pabota ¢ uHpOpManuei:



OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HHGPOpMAIMU (HAYYHO-TIOMYJspHAs
JUTEpaTypa XMMHYECKOTO COJIEpXKaHMs, CIpaBOYHbIE MOCOOMs, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALMIO PA3IMYHBIX BUAOB M (OPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATH €€ I0CTOBEPHOCTH U HETTPOTHBOPEUUBOCTD;

(bopMyIHpOBATH 3aMPOCHI U MPUMEHATH PAa3IUYHBIE METOABI IPU MOHUCKE U 0TOOpE
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3a7a4d ONpeeEHHOTO THIIa;

npuoOpeTats  OMBIT  HCIOJB30BAaHHSA  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3INYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBHYIO (OPMY TPEACTABICHUS HH(POPMAILH
(cxemsl, rpaduKu, TUarpaMMBbl, TaOJIHILIbI, PUCYHKH U IPYTHE);

WCIOJb30BaTh HAYYHBIM S3bIK B KayeCTBE CPEACTBAa MPH paboTe C XUMHUYECKOU
uH(pOpMaNKeil: TPUMEHATh MEKIpeAMeTHbIe ((pu3ndeckue M MaTeMaTHYeCKUE) 3HAKU U
CHMBOJIBI, POpMYJIBI, a00pEeBUATYpBI, HOMEHKIIATYPY;

MCIIOJIB30BATh M IMIPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgnazieHre yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

3a7aBaTh BOIPOCHI II0 CYIIECTBY OOCYKJaeMOH TEMBl B XOJE [Hajora W/WiH
JMCKYCCUH, BBICKa3blBaTh HJAEH, (OPMYIUPOBATH CBOHM TIPEIUIOKEHHS OTHOCHTEIHBHO
BBITTOJIHEHUS TTPEIOKEHHOW 3a]1auu;

BBICTYIIaTh C MpPE3CHTAI[e Pe3y/lbTaTOB IO3HABATENBHON  JESTEIBHOCTH,
MOJYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHM IPU BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTa, MpakTHYeCKOW paboThl MO HCCIEIOBAHHIO CBOMCTB
M3y4aeMbIX BEIECTB, peau3allii Y4eOHOrO MNpOeKTa W (OPMYJIMPOBATH BBIBOABI IIO
pe3yiapTaTaM TPOBEAEHHBIX HCCIENIOBAaHMNA TYTEM COTJIACOBAHMSA TO3HMIMKH B  XOJE
o0CyXx/1eHUsI 1 0OMeHa MHEHHSIMH.

OBnazieHne YHUBEPCAIbHBIMU PETYISITUBHBIMU JIEHCTBUSAMU:

CaMOCTOSITENTFHO ~ TUIAHUPOBATh M OCYIIECTBISTH  CBOK  IO3HABATEIBHYIO
NeSITeTbHOCTD, OTpeneNss e€ el U 3a7add, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIMMOCTH
KOPPEKTHPOBATh TpeAjaraeMblii ajiropuT™M JEWCTBUH IpH BBINOJHEHUH Y4eOHBIX H
UCCIIEIOBATEIbCKUX 3a/a4, BbIOMpaTh HauOojee >(PQPEeKTHBHBIN CHOCOO0 MX pEIIeHus ¢
y4€TOM TOTYYEHHUST HOBBIX 3HAHUW O BEIIECTBAX U XUMHUECKUX PEAKIINSX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JESTEIHbHOCTH Ha OCHOBE CaMoOaHaln3a |

CaMOOIICHKH.

[IpenMeTHbIE pe3yabTaThl OCBOEHHSI IPOrPaMMBbl CPETHETO 001IEero 00pa3oBaHus MO

XUMUM Ha ©0a30BOM ypOBHE OpPUEHTHPOBAaHbI Ha oOOecleueHue MPEeUMYyIIEeCTBEHHO
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0011eo0pa3oBaTeIbHOM M OOIIEKYIbTYPHOH MOArOTOBKHM OOydarommxcs. OHM BKIIOYAIOT
cnenuduyeckune UIs yaeOHOro mpeamera «XUMHUs» HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JeHCTBUH 110 OCBOEGHUIO, HHTEPIIPETALMM U NIPE0Opa30BaHUIO 3HAHUM, BUBI JESITEIbHOCTH
IO MOJIyYE€HHIO HOBOT'O 3HAHUS U IPUMEHEHUIO 3HAHUH B Pa3IMUYHBIX y4eOHBIX U pealbHbIX
KU3HEHHBIX CHUTYaIMsX, CBSA3aHHBIX C XMMHUEH. B mporpamMe mo XWMUU TpeIMETHBIC
pe3yJbTAThI IPECTABICHBI 110 TO/IaM H3yYCHHUS.

K konny oOyuenust B 10 kiacce mnpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca
«OpraHuyeckasi XuMus» OTPaXKaroT:

C(OPMHUPOBAHHOCTh MPEACTABICHUI O XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MUpA, POJIM XMMHUHU B TO3HAHUM SIBJICHUN NMPHPOJBL, B (HOPMUPOBAHUU
MBIIUICHHUS] U KYJIBTYPBI JUYHOCTH, €€ (QYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMON ISt
pelIeHHs MPaKTHUECKUX 3a]ad U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIaJICHHE CUCTEMOM XMMUYECKUX 3HAHUW, KOTOPAsi BKIIIOYAET:

OCHOBOIIOJIATAIONINE TTOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa
aTomMa, MOJEKyJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, XUMHMUYECKas  CBs3b,
CTpYKTypHas ¢opmyna (pa3BEpHyTast U COKpaléHHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN
00BEM, YTIepOIHBIA CKeleT, (PyHKIMOHANbHAs TpPYINa, paauKan, H30MEpHUs, H30MEpHI,
TOMOJIOTUYECKUH AL, TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOJ U  a30TCOMAEpIXKAIIue
COCJMHEHUs, MOHOMEp, T[OJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COC/TMHCHUS );

TEOpUU U 3aKOHBI (Teopusi CTpoeHHsl opranmyeckux BemectB A.M. bytneposa,
3aKOH COXpPaHEHHUsI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJINYECKUH S3bIK XUMHH;

MHUPOBO33pPEHUYECKHE 3HAHMA, JISKalllMe B OCHOBE MOHHMMAaHHUs HNPUYMHHOCTU U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAaKTOJOTHUYECKHE CBEIEHHS O CBOMCTBAX, COCTaBe,
MOJTy4eHUH U OE30MaCHOM HCIIOJIb30BAaHUH BAKHEWITMX OPTaHWYECKHX BEIIECTB B OBITY U
MPAaKTUYECKOH JIeATEIbHOCTH YEJIOBEKa,;

c(OPMHPOBAHHOCTh YMEHHUH  BBIABIATH  XapaKTepHbIE TPU3HAKK  TOHSATHH,
YCTaHABJIMBATh WX B3aWMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIONINE MTOHATHS TP ONMCAHUU
COCTaBa, CTPOEHUS U MPEBPAILECHUIN OPTaHUYECKUX COCAUHEHUN;

C(OPMHPOBAHHOCTh ~yYMEHUH HCIOJB30BaTh XMMHUYECKYI0 CHMBOJMKY  JIJIs
COCTaBJIEHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOMN) Qopmyn

OpTraHU4YC€CKUX BCIICCTB H ypaBHeHI/Iﬁ XUMHNYECKHUX peaKuHﬁ, U3roTraBjIiBaTb MOICIIN
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MOJICKYJ  OpPraHMYeCKHMX  BEIIECTB  JUIS  WUIIOCTPAMM WX  XMUMHYECKOTO  H
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

C()OPMHUPOBAHHOCTD ~ YMEHUH  yCTaHABIMBATh IMPUHAJUIEKHOCTh  HM3YYEHHBIX
OpPraHMYECKHUX BELIECTB II0 HUX COCTABy U CTPOCHUIO K OINpeNeNEHHOMY Kilaccy/rpyrie
coequHEHUN  (yIJIeBOJOpOJbI,  KHUCIOPOX M A30TCOJAEpJKaIlME€  COEIUHEHMUS,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHMS), [JaBaTb MM Ha3BaHUS [0 CHCTEMaTHYECKOU
HomeHkinarype (IUPAC), a Taxke DpUBOAUTH TPUBUAIbHBIE HAa3BaHWUS OTAEIbHBIX
OpPraHUYECKUX BEUIECTB (3THJICH, IPOMMICH, alleTUIIEH, STHIICHTJIMKOb, TIULEPHH, (EHOI,
dopmanbaerus, aneTanabAeru]i, MypaBbMHas KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas
KHCJIOTa, CTEAPHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, IeJUII0JI03a, TIHIIKH);

c(OPMHPOBAHHOCTH YMEHHSI OTPEACIATh BUABI XUMHUYECKOW CBSI3U B OPTraHUYECKHX
COEMHEHUX (OJJMHAPHbIE U KPaTHBIE);

COPMHPOBAHHOCT ~ YMEHHUS  INPUMEHATh  IOJOXEHHUS TEOpUH  CTPOCHHUs
opranmueckux BemiectB A.M. BytiepoBa st 0OBsICHEHHSI 3aBUCUMOCTH CBOWCTB BEIICCTB
OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHMSI MACChl BELLIECTB;

c()OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3UUECKUE U
XMMHUYECKHE CBOMCTBAa THUIMYHBIX HPEACTaBUTENIEH pa3IMUYHBIX KIJIACCOB OPraHUYECKUX
BelecTB (MeTaH, dTaH, THICH, NMPOIWJICH, aneTwieH, OyraaueH-1,3, meTmwiOyraauen-1,3,
0O€H30J1, METaHOJ, 3TAHOJI, 3TUJICHIJIMKOJIb, TIUIEPUH, (EHOJI, alleTalbAeT U, MypaBbHHAS U
YKCyCHasl KHCJIOTBI, TIJIIOKO3a, Kpaxmaj, IeJullojio3a, aMHHOYKCYCHas KHUCIIOTa),
WITIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKAY HUMU YPaBHEHHMSMHU COOTBETCTBYIOLIMX
XUMHYECKHUX PEaKIUil ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (OpMYIT;

Cc(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO CHIPBS
(He(Th, MPUPOAHBINA ra3, yrojib), CIOCOOBI X MEPEepadOTKU U MPAKTHUUYECKOE MPUMEHEHHE
IPOAYKTOB EPepadOTKH;

c(OPMHPOBAHHOCTH YMEHHI MPOBOJIUTH BBHIYMCICHUS 10 XUMUYECKUM YPaBHEHUSM
(Macchl, 00bEMA, KOTMYECTBA UCXOJHOTO BEUIECTBA MJIM MPOJYKTa PEaKlUu M0 U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIIMHN);

c(OPMHPOBAHHOCTh YMEHHMH BIIQJETh CHUCTEMON 3HaHUH 00 OCHOBHBIX MeETOJax
HAYYHOTO TIO3HAHUS, WCIIOJIB3YeMBIX B XHMHUH TPU W3YYCHHH BEUIECTB M XUMHUYECKUX
SABJICHUN (HaONIOJeHUE, W3MEpPEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HWCIOIb30BaTh
CHUCTEMHbIE XHMHUYECKHE 3HAHMS JUIl NPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX

CUTyalusX, CBA3aHHLIX C BCIICCTBAMU U UX IIPUMCHCHHUCM
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cOpPMUPOBAHHOCTh yYMEHUW COOMIOATh TpaBUia TIOJIB30BAHUS XHUMHUYECKOMN
MOCY/ION | JIAOOpaTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MPABUIIA OOpAIEHUS C BEIIECTBAMHU B
COOTBETCTBUU C UHCTPYKIMSIMHU I10 BBIITOJIHEHUIO J1a00paTOPHBIX XUMHUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH MIAHUPOBATH U BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT
(HpeBpaH_IeHI/IH OpTraHU4YCCKUX BCIICCTB IPHU HArpC€BaHWM, IOJTYUCHUC 3THIICHA U U3YUYCHUC
€ro CBOI\/JICTB, KaUCCTBCHHBIC PCAKIMUH OPraHNMYCCKUX BCIICCTB, ACHATYpalUA 6€JIKOB npu
Harp€BaHuuv, LOBCTHBIC PCAKIUH 6GHKOB) B COOTBCTCTBHMU C IIpaBHJIaMHU TCXHHUKHU
0e30MacHOCTH TMpH O0OpallleHWd C BellecTBaMU U J1a0OpaTOPHBIM 000pYAOBaHUEM,
MPEJICTaBISITh PE3YJIbTAaThl XMUMHUYECKOTO SKCIepuMeHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKUUN 1 (POPMyTUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(hOpPMHUPOBAHHOCTH YMEHHI KPUTHYECKU aHAJIU3UPOBATh  XUMUYECKYIO
uH(pOpMaILIMIO, TOJYyYaeMyl0 U3 pa3HbIX HUCTOYHHKOB (CpEICTBAa MacCOBOW WH(pOpMaiuw,
WuTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJATh MPaBUIIa SKOJIOTUYECKH I1eIecO00pa3HOro
IIOBCACHUA B 6I>ITy n TPYHOBOﬁ ACATCIIBHOCTU B LECIAX COXpPAHCHHUA CBOCTO 3J0POBbBA U
OKpYXarollled MPHUPOAHON cpedbl, OCO3HABaTh OIMNACHOCTh BO3JICHCTBUS Ha JKUBBIC
OpraHU3MBbl OMpPENEIEHHBIX OPraHUYeCKUX BEIECTB, MOHMMas cMbicia mnokaszarens [TJK
(TIpenenbHO AOMYCTHUMOM KOHIIEHTPAINH ), TOSACHATH Ha TIPUMepax CIoCOObl yMEHBIICHUS U
MPEIOTBPAIIICHIS KX BPESITHOTO BO3/JICHCTBUS HA OPTAHU3M UYEJIOBEKA;

s oOydaromuxcsi € OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEUIECTB U XMMHUYECKUX
SIBIICHHI,

JUISL CIENBIX W CIAa0OBHAAIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh peibedHO
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMmudeckux Gopmy.

K koniy oOyuenus B 11 kiacce nmpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «Oomas
N HCOPraHUYCCKasA XUMMUI» 0Tpa>1<a}0T:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI O XMMHYECKOW COCTABISIONICH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUHU B MO3HAHUU SBICHUN MPUPOIBI, B (HOPMHUPOBAHHUH
MBIIUICHUS] U KyJAbTYpPhl TUYHOCTH, €€ (PYHKIIMOHAILHON TPAaMOTHOCTH, HEOOXOAUMOMN st
pEeHICHUA TMPAKTUYCCKUX 3aJad H DKOJOTHYCCKHU 000CHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKIIOYAECT:

OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKHH SJIEMEHT, aToM, u3oTom, s-, P-, d-
AJIIEKTPOHHBIE OPOUTATM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISPHBI O00BEM, BaJIE€HTHOCTD,

SJICKTPOOTPULATCIIBHOCTDb, CTCIICHb OKWCJICHUA, XUMHUYCCKasa CBA3b (KOBaHeHTHaﬂ, HOHHAasd,
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MeTaJuIMuecKasi, BOJOPOJIHAS), KPUCTAJUIMYECKAss PEIIETKA, THUIbl XUMHUYECKHX PEaKIIHi,
pacTBOp, SJIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJIEKTPOJUTHYECKAsA AUCCOLUMALMSA, OKUCIUTEND,
BOCCTAHOBHUTEJIb, CKOPOCTh XUMHUYECKON PEAKIINU, XMMHUYECKOE PABHOBECHE);

TEOPUH M 3aKOHBI (TEOPHS DJICKTPOJMUTHUYECKOW JIUCCOLMAIMH, TEPHOTUUCCKUN
3akoH JI.1. MeHneneeBa, 3aKOH COXpPAaHEHUsS MacCChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHHUS] PHEPTUU MPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIUYECKUM
A3bIK XUMHUH, MUPOBO33PEHYECKUE 3HAHUS, JICKAIINE B OCHOBE TOHUMAHUS IPUUMHHOCTU U
CHCTEMHOCTH XHMHUYECKHX SIBJICHUH, (PAKTOJOTMYECKUE CBEJCHHS O CBOMCTBaX, COCTaBE,
MOJTYYCHUH U O€30IIaCHOM HMCIOJIb30BAaHUU BAKHEUIITUX HEOPTAaHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOU JIESITEILHOCTH YEIOBEKA;

cOPMUPOBAHHOCTh YMEHUW BBIABJIATH XapaKTEPHBIE TIPU3HAKU  TIOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE IMOHATHS MIPU ONKUCAHUU
HEOPraHWYECKUX BEILIECTB U UX MPEBPAICHUH;

cOPMUPOBAHHOCTh ~YMEHUW HCIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY  JUIS
cocraBlieHUsT ()OPMYJI BEIIECTB W YPAaBHCHHA XUMHUYECKHX PEAKIUH, CHCTEMaTHYCCKYIO
Homenknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX BEUIECTB
(yrapHslii ra3, yrieKucIbli ra3, aMMuak, raiméHasi U3BeCTh, HeraméHas U3BECTh, MUThEBAs
coJia, MUPUT U JIPYTHE);

c(OPMUPOBAHHOCTh YMEHHUH ONpPEIENISITh BaJCHTHOCTh M CTENCHb OKUCIICHHS
XAMHMYECKUX DJIEMEHTOB B COEAUMHEHMAX PA3JIMYHOIO COCTAaBa, BUJ XUMUYECKOW CBA3HU
(koBalleHTHasi, HMOHHAs, MeTaJUIMYecKas, BOJOPOJHAas) B  COCAWHEHUSAX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJspHas, HOHHas,
MeTaJuIhuecKas), XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHECHHUI,

c(OpMUPOBAHHOCTh yMEHUW YCTAHABIMBATh MPUHAAICIKHOCTh HEOPTraHUYECKHX
BEIIIECTB 110 UX COCTaBY K OMpENeIEHHOMY KJIacCy/TpyIie coeInHEeHNH (IPOCThIe BellecTBa
— METaJUIbl U HEMETAJUTbI, OKCHJIb, OCHOBAHHMS, KUCIIOTHI, aM(OTEPHBIE THUIPOKCHIBI, COJIH );

chOpMUPOBAHHOCTh YMEHUM PpACKpPBIBATh CMBICT TEPHOJUYECKOTO  3aKOHA
J.W. MenneneeBa ¥ JAEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINUU;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3JeMeHTOB 1—4 meprnonoB Ileproanyeckoil CUCTEMbl XUMHYECKHUX AJIEMEHTOB
J.W. MenpaeneeBa, UCHONB3ys  TMOHATHS  «S-, P-, O-2JCKTpOHHBIE  OpOHUTAIHY,
«QHEPTreTUYECKUE YPOBHMUY», OOBICHITh 3aKOHOMEPHOCTH M3MEHEHHUsI CBONCTB XUMUYECKUX
AJIEMEHTOB M MX COEIMHEHMM N0 IepuojaM M rpymnmnaMm Ilepuonnyeckoin cHCTEMBI

xumuueckux ayemenToB /.M. Menneneena;
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c(hOPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOICTBAa HEOPraHWYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIIECTBAMU C IIOMOIIBK YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

cOPMUPOBAHHOCTh yYMEHHS KIACCH(PHUIMPOBATh XHUMHUYECKHE PpEAKIUU 10
pa3IMYHBIM TPU3HAKAM (YUCIIy M COCTaBY PEarupyrolIMX BEHIECTB, TEILIOBOMY 3P QeKTy
peaKklny, U3MEHEHHUIO CTEMEeHEW OKUCIEHUS AJIEMEHTOB, OOpPAaTUMOCTU PEAKIUHU, YYACTHUIO
KaTaauzaTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPABHEHMsI pEaKUMH Pa3IMYHBIX THIIOB,
MOJIHBIE M COKPAIEHHBIC YpPaBHEHUS PEaKlUil MOHHOTO OOMEHA, YYUTHIBAasl YCIOBUS, MpPU
KOTOPBIX 3TH PEAKLIHUH UAYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIINH, TOATBEPIKIAIOIINE KAYeCTBEHHBII
COCTaB pA3JIMYHbIX HEOPraHWYECKHUX BEUIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTH YMEHHI pacKpbIBaTh CYIIHOCTh OKHCIIMTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUHA MOCPEACTBOM COCTaBICHHUS DJIEKTPOHHOTO OanaHca 3TUX
pEaKI;

c(OPMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBHUCHMOCTh CKOPOCTH XHMHYECKOMH
peakiuu OT Pa3IUMYHBIX (DAKTOPOB; XapakTep CMEIIEHUS XMMHYECKOTO DPAaBHOBECHUS B
3aBUCHUMOCTH OT BHeIIHero Bo3neicTBus (mpuniun Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMHUUECKHE MPOIECCHI, JIeKAIINE B
OCHOBE MPOMBIIIJIEHHOTO  TOJIYYEHHUS] CEPHOM  KHUCJIOTBI, aMMHakKa, a TakKke
c(hOpMUPOBAHHOCTh TPEJCTABICHUNA 00 OOIIMX HAyYHBIX MPHUHIMIAX U DKOJIOTHUYECKUX
npobiieMax XUMHUYECKOTO MTPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BHIUUCICHUS C UCTOJIH30BAHHEM IOHSTHS
«MaccoBasi JIoJisl BEIIeCTBa B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX
peaKIusaX, MacChl BEIIECTBA WJIM 00BEMA Ta3oB MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3 dexTa
peaKuMHU Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, NMPEBPALICHUS U COXPAHECHUS
SHEPIuu;

c(hOPMUPOBAHHOCTh YMEHHH COOJIO/IaTh TMpaBWIA IOJB30BAHHUS XUMHYECKOM
MOCYION U JIaDopaTOPHBIM 00OPYIOBaHUEM, a TAKXKE MPaBUIIa OOPAICHHS C BEIECTBAMU B
COOTBETCTBUU C UHCTPYKIMSIMHE T10 BBIITOJIHEHUIO T1a00paTOPHBIX XHMHUECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHATH XUMHUYECKUN DKCIIEPUMEHT

(pa3noXkeHHe TMEpOKCHIA BOJOPOJA B TMPHUCYTCTBHH KaTalU3aTopa, OMPEIe/ICHHE CPEJIbl
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pPacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOTO WHJAMWKATOpA, BIMSHUE PAa3IMYHBIX
($akTOpoB Ha CKOPOCTh XMMHUYECKOH peaklud, peaKInh MOHHOTO OOMEHa, KaueCTBEHHBIC
peaknuu Ha cyiabdar-, kapOOHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHUS, peEIICHUE
SKCIEPUMEHTAIBHBIX 3a7ad 1Mo TemaMm «Mertamisl» U «Hemeramisl») B COOTBETCTBHH C
MpaBUJIaMd TEXHUKH OE30MACHOCTH MpPH OOpaIleHWH C BEIIECTBAMU H J1abOpaTOPHBIM
00opyIoBaHUEM, MPEACTABIIATh PE3YJIbTAaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hopMe 3amucu
YpaBHEHUU COOTBETCTBYIOIIUX peakmuii ¥ (HOPMYIHPOBATh BBIBOJILI HAa OCHOBE 3THUX
PE3yIbTATOB;

chOPMUPOBAHHOCTh ~ yYMEHHH  KPUTHYECKHM  aHAJIU3UPOBATh  XHUMHYECKYIO
uH(pOPMAIIHIO, TTOYY4aeMYyI0 M3 Pa3HBIX UCTOYHUKOB (CPEICTBA MAacCOBOW KOMMYHHKAIUH,
WHuTepHeT u 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHHI COOIIOIATh MpaBUiia SKOJOTUYECKHU 11€TIeCO00pa3HOTo
MOBE/ICHUs B OBITY U TPYIAOBOM JEATENBHOCTH B IENIAX COXPAHEHHSI CBOETO 3/10POBbS H
OKPY’KaIOIlle MPUPOJHON Cpeibl, OCO3HaBaTh OMACHOCTh BO3JCUCTBUS Ha IKUBBIC
OpraHU3Mbl OMNpEEIEHHBIX BEIIECTB, MOHUMAas cMbIci mokazarens [IJIK, moscHsaTh Ha
npuMepax CHocoObl YMEHBUICHHS W TMPEJOTBpAIICHUS HUX BPEIHOTO BO3ACUCTBUA Ha
OpraHu3M YeJIOBEeKa.

Boimycknauk, ocBouBmuid [IIIKPC, nomken oOnamare oOMIMMHU KOMIETEHIUSMH,
BKJIFOYAIOIIUMH B Ce0sI CIIOCOOHOCTE:

OK 1. Beibupats criocoObl pemeHus 3aad npo(hecCHOHaIbHOMN AesITeNbHOCTH, IPUMEHUTEIBHO K

Pa3JINYHBIM KOHTCKCTAM.

OK 2. OcyuiecTBisTh MOMCK, aHAIU3 U MHTEpHpEeTaluio UHpOopMaluu, HEOOXOAUMOMN ISt

BBITNIOJTHEHUS 33/1a4 NPOPECCUOHATBHON AESTENbHOCTH.

OK 3. [InaHupoBaTh M peaqu30BBIBATb COOCTBEHHOE MPOQECCHOHATBHOE U JMYHOCTHOE

pa3BuUTHE.

OK 4. PaboraTb B KOJUIEKTHBE M KOMaH[E, 3PPEKTUBHO B3aMMOAECHCTBOBAThH C KOJUIETaMH,

PYKOBOJACTBOM, KIIMCHTAMHU.

OK 5. OcyIJ_ICCTBJ'I}ITB YCTHYIO U ITIMCBMCHHYIO KOMMYHUKAIIUIO HA TOCYJAAPCTBCHHOM S3BIKC

C Y4eTOM 0COOEHHOCTEH COIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA.

OK 6. IIposABIIATh rpakIaHCKO-ITATPUOTHYECKYIO TTO3ULNI0, JEMOHCTPUPOBATH OCO3HAHHOE

IMOBCICHUEC HAa OCHOBEC OﬁIJ.IC"IGHOBC‘-ICCKI/IX LICHHOCTEH.
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OK 7. CopelicTBOBaTh COXPAaHEHHIO OKpYKAIOIIEH Cpeabl, pecypcocOepeskeHHIo,

3¢ (pexTUBHO NeCTBOBATH B YPE3BBIYAIHBIX CUTYAIIHSIX.

OK 8. Hcnonp3oBarh cpeactBa (pU3MUECKOW KyJIbTYPHI JUIS COXPAaHEHHS W YKPEIUICHHUS
3JI0pOBBS B Ipolecce NpodecCHOHaIbHON AEATEIbHOCTH M HOJJEpHKAHUE HEOOXOIUMOTro

YpOBHS (pU3HUECKON OATOTOBICHHOCTH.
OK 9. Hcnonb30BaTh HH(GOPMAIIMOHHBIE TEXHOJIOTUHU B MPO(ECCHOHAIBHON AEATEIbHOCTH.

OK 10. TIlomp3oBaThcst MHpOQecCHOHANBHON HOKYMEHTAllMel Ha ToCyJapCTBEHHOM W

HHOCTPAHHOM A3BbIKC.

OK 11. [TmaHnpoBaTh NpennpUHAMATEIBCKYIO ACSITEIBHOCTh B TPOPECCHOHATBLHOM chepe.

3. COJJEP)KAHUE YUYUEBHOM U CIHUILIAHBI
Beenenue

Hayunble MeTonbl 1MO3HAaHUS BEIIECTB U XMMHUYECKUX sBJIeHUH. Ponb skcnepuMmeHTa u
TEOPUM B XUMMHM. 3HaueHUe XUMHUM npu ocBoeHuu npodeccuit CIIO u cnenumansHocTel
CIIO ecrecTBeHHOHAY4HOTO PO Ut MPOPECCHOHATLHOIO 00Pa30BaHMSL.

1. Oprannyeckass XumMus

1.1. IIpeamer oprannyeckoii xumuu. Teopus CTPOEHUSI OPraHMYECKUX COeIMHEHUI

IIpeamer oprannveckoii xumuu. IloHATne 00 oOpraHMyeckoM BeIIECTBE MU
opraHuueckoi xuMun. Kpatkuii ouepk HCTOpUH pa3BUTHUSL OPraHMUYECKON XUMuu. Butannusm
u ero kpymeHue. OCOOEHHOCTH CTPOEHMS OpraHMYeckux coequHeHuil. Kpyrosopor
yTJIepoJia B IpUpPOJIE.

Teopust crpoeHusi opraHuuyeckux coeauHeHuid A. M. Byraeposa. [Ipennocsuiku
co3faHus Teopuu crpoeHusa. OCHOBHBIE MOJIOKEHUs Teopuu crpoeHus A. M. byrneposa.
XUMHUECKOE CTpPOEHHE M CBOMCTBa OpraHuueckux BemiecTB. [loHsTHe 00 wH30Mepuwu.
CriocoOb1 0TOOpakeHUst CTPOSHUST MOJIEKYJIBI ((hopMyIbl, MOJieNH). 3HadeHue Teopun A. M.
Bytneposa juist pa3BUTHS OpraHMYECKON XUMUU U XUMHUYECKUX ITPOTHO30B.

Crpoenne aToMa yriepoaa. JJIeKTpoHHOe 00JaKo U opOuTallb, S- U p-opOUTaIu. DIeK-
TPOHHBIE U 3JEKTPOHHO-Tpaduueckue (GpopMyssl aTomMa yriepoja B OCHOBHOM U BO30YX-
JIeHHOM cocTosiHusX. KoBaneHTHass xumMudeckasl CBsi3b U ee KiaccuuKkaius 1o crnocoly
nepeKkpeiBaHusl opOutanei (o- u m-csizu). lloHsTue rubpuamzanuu. Pa3znudHbie THIBI
ruOpuau3anun U (opmMa aTOMHBIX OpOHUTalel, B3aMMHOE OTTAJIKUBaHHE T'HOPHIHBIX

0p6PITaJ'IeI>i H UX PACIOJIOKCHUC B IPOCTPAHCTBC B COOTBCTCTBUU C MUHUMYMOM DHCPIUH.
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['eomeTpus MOJIEKYJ BEIIECTB, 00Pa30BaHHBIX ATOMAaMH YTJIEPO/ia B Pa3IUYHBIX COCTOSHUSIX
rHOpHIU3AIIH.

Knaccupukanusi opranmyeckux coeauHenuii. Kiraccudukanuss opraHnyeckux
BEIIECTB B 3aBUCUMOCTH OT CTpPOCHHUs yriaepoaHoi nenu. [loHsTue (QyHKUMOHANIBHON
rpynmsl. Knaccuukanus opraHMuecKuX BEIIECTB 10 TUITY () YHKIIHOHAIBHOW TPYIIIBL.

OCHOBBI HOMEHKJIATYPBI OpPraHMYecKMX BellecTB. T[puBHaJIbHBIE HAa3BaHUS.
PanmonanbHass HOMEHKJaTypa Kak  mpeamecTBeHHuna  HomeHkimatypsl  IUPAC.
Homenkiarypa IUPAC:  mpunmumnbel  oOpa3oBaHHMs ~ Ha3BaHWK,  CTApIIMHCTBO
(GYHKIMOHAIBHBIX Tpymm, HX oOo3HaueHue B Tmpedukcax u cydhdukcax Ha3BaHUN
OpraHMYECKUX BEILECTB.

Tunbl XMMHYECKHX CBfi3ell B OPraHNYecKMX COeJHHEHHSX M CIoco0bl UX pa3phiBa.
Knaccudukanus KOBaJIGHTHBIX CBSI3€H IO 3JEKTPOOTPUIATENILHOCTH CBS3aHHBIX aTOMOB,
croco0y nepeKpbIBaHus opOUTaseil, KpaTHOCTH, MeXaHu3My oOpazoBaHus. CBs3b MIPUPO/IBI
XUMHUYECKON CBSI3U C TUIIOM KPUCTAJUIMYECKOM DPELIETKH BELIECTBA U €ro (PU3NYeCKUuMU
cBoMcTBaMH. Pa3pbhlB XMMHUYECKOW CBSI3M Kak MPOIECC, OOpaTHBIM €€ 00pa3oBaHUIO.
['oMOMUTHYECKHI U TeTEePONIUTUYECKUI Pa3pPhIBBI CBS3EH, MX COMOCTaBICHUE C OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MEXaHu3MaMH uX oOpa3oBanus. [loHsTHE CBOOOJHOrO paauKana,
HYKJICO(DUITBHOHN U AJIEKTPOPUITBHON YaCTUIIBL.

Knaccupukauus peakuuid B oprannveckoil XuMuu. [lonsarue o Tunax u MexaHu3Max
peakiuii B opranmueckoit xumuu. CybOctpar u peareHt. Kmaccuduxamus peaxnuii mo
U3MEHEHHI0O B CTpPYKType cyOcTpata (IpUCOEIUMHEHHE, OTLICMJICHUEe, 3aMelleHHe,
u3oMepu3alys) M THUIY peareHra (paauKalbHble, HYKJICO(PUIIbHBIE, 3JIEKTPO(UILHBIE).
Peaxnmu npucoenunenust (An, Ag), snumunupoBanus (E), 3amemenust (Sr, Sn, Sg),
n3oMepusau.  Pa3HOBUOHOCTM  peakuMil  KaXJOoro  TUMA:  THAPUPOBAHUE U
JETUIpUpOBaHUE, TaJJOTEHUPOBAHUE U JIETAJIOT€HUPOBAaHUE, THApATAlUs U JAerujparalus,
TUPOTaJIOreHUPOBAHUE U JETUIPOTraIOr€HUPOBAaHKE, TOJUMEPU3AlIUs U TOJUKOHACHC AU,
neperpynnupoBka. OCOOEHHOCTH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUI B oOpra-
HUYECKON XUMUH.

CoBpemeHHBIC NPeICTABJICHHS 0 XMMHYECKOM CTPOCHMH OPraHMYeCKHMX BeIlecTB.
OCHOBHBIE HalpaBlieHUs pa3BUTHS Teopun cTpoeHus A. M. bymiepoa. M3omepus
OpraHMYECKUX BEIIEeCTB U ee BHUJbl. CTPYKTypHash U30MEpUs: MEXKKIACCOBasi, YIIIEPOJIHOTO
CKeJeTa, IMOJIOKEHHsI KpPaTHOM CBA3M M (PyHKIMOHAIBbHOW Tpynnbl. [IpocTpaHcTBeHHas
WU30MEpUs: TeoMeTpuueckass M onrudeckass. lloHATHE acMMMETpHUUYECKOro IEHTpa.
buonoruueckoe 3HaueHne ONTHYECKON M30Mepuu. B3anMHoOe BIHMsHUE aTOMOB B MOJIEKYJIaX

OpraHMYECKUX BEIIECTB. OJIEKTPOHHbIE H(PGEKTHl aTOMOB M AaTOMHBIX TIpynm B
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OpPraHUYecKUX MoJieKynaaX. MHIYKIMOHHBIA 3PQEKT, MOT0KUTEIbHBIM U OTpULIATEIbHBIH,
ero ocobernoctr. MezomepHusbiit 3ap ekt (3hPexT conpspkenus), ero 0COOEHHOCTH.

Hemoncmpayuu.

Konnexkuuu opraHuyeckux BelIecTB (B TOM YHCIE JIEKAPCTBEHHBIX MpEnaparoB, Kpa-
cuTeseil), MaTepuanoB (MPUPOIHBIX U CUHTETUYECKUX Kay4yKOB, MJIACTMACC U BOJIOKOH) U
W3/1eNUi U3 HUX (HUTEH, TKaHEH, OT/IEJIOUHBIX MaTEpUaJIOB).

Mogenu monekyn CHa, CoHs, CoH2, CeHs, CH3OH — mapoctep:xkueBbie 1 00beMHBIE.
Monenu oTTanKuBaHusI THOPUIHBIX OPOUTANIEH ¢ TOMOIIBIO BO3AYIIHBIX IIAPOB.

B3auMopeiicTBue HaTpusi ¢ 3TAHOJIOM M OTCYTCTBUE B3aUMOJEHCTBUS C JUATUIOBBIM
ahupoM.

OnpIThl, MOATBEPKAAIOIINE HANMUUE (QYHKIUOHAIBHBIX TPYII y COCAMHEHUN pa3iny-
HBIX KJIACCOB.

Jlabopamopnbwtii onvim.

N3roronenue Mozenel MoJieKysl —IIpeACTaBUTENEH pa3InYHbIX KIACCOB OPraHUUECKUX
COCIMHEHU.

Ilpakmuueckue 3anamusn.

OO6HapyskeHue yriepojia ¥ BOJAOpOAa B OpPraHU4eCKOM COCTUHEHUH.

O6napysxeHue rajgoreHoB (mpoda beinpiTeiina).

1.2. [IpenesibHbIE YI1€BOIOPOABI

I'omouiornueckuii psia ajnkanoB. [lonarue 00 yrineBogopogax. OCOOEHHOCTH CTPOEHUS
IPEENbHBIX YIVIEBOAOPONOB. AJIKaHbl KaK NPEACTABUTEIN IPEIEIbHBIX YIIIEBOJOPOIOB.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa U JPYTUX aJKaHOB.
['omonornueckuit pan u usomepus napaduHoB. HopmanbHoe U pa3BETBICHHOE CTPOCHHE
yraepoaHod nenu. HoMeHKiaTypa allkaHOB M alKMIIBHBIX 3amecTUTeneil. dusnueckue
CBOICTBA aJIKaHOB. AJIKaHbI B IPUPOJE.

XuMuyeckue cBoOicTBa ajkaHoB. Peakiun Sr-tuma: ranorennpoBanue (padotst H. H.
CemeHnoBa), HuTpoBanue 1o KonoBasoBy. MexaHM3M peaklMy XJIOPUPOBAHUS aJIKAHOB.
Peakuuu nernapupoBaHMs, TOPEHMsI, KaTaIUTHYECKOTO OKUCIEHMS aiakaHoOB. KpekuHr
QJIKaHOB, pa3JIMYHbIE BUIBl KPEKHHra, IPUMEHEHUE B IpoMblluieHHOCTH. [luponus u
KOHBEpCHsI METaHa, U30MEPHU3aLlis aIKaHOB.

I[IpumeHenne M cnocoObl MoJy4YeHUs] aJKaHOB. OO0JacTH TNPUMEHEHHS aJKaHOB.
[TpompblieHHbIE CIOCOOBI MOJYYEHHs aIKaHOB: MOJIYYEHUE M3 NMPHUPOIHBIX HCTOYHHKOB,
KPeKUHI napauHOB, TOJIYYEHHE CHHTETHYECKOro OeH3MHa, Ta3udukauus yris,
ruipupoBaHue ankaHoB. JlabopaTtopHble crmocoObl MOJTy4YeHHs allkaHOB: cuHTe3 Bropia,

JeKkapOOKCHUIIMpPOBaHUE, THAPOIIN3 KapOuaa aTtOMUHUS.
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Huknoankanpl. ['OMONOTHYECKUI psA ¥ HOMEHKJIATYpa IUKIOATKAHOB, MX OOIIas
dopmyna. Ilonatue o HampsHKeHMH IUKIA. M30MepHst LMKIOAIKAaHOB: MEXKKIIACCOBas,
yIJIEpOJHOrO  cKenera, reomerpuueckas. [lomyueHne u  ¢u3uueckue  CBOMCTBA
LUKJIOAJIKaHOB. XMMUYECKHUE CBOMCTBA IIUKIOAIKaHOB. Crienindrka cBOMCTB LIMKIOAIKAHOB
C MaJIbIM pa3MepoM LUKJIA. Peakiuy npucoe1MHEeHus U paJuKaibHOIO 3aMELICHUS.

Hemoncmpavyuu.

Mojenu MOJIEKyJI MeTaHa, IPYruX alKaHOB, PA3JIMYHBIX KOH(POPMAIUil IUKIIOTeKCaHa.
PactBopeHue napaduna B OeH31MHE U UCIIAPEHUE PACTBOPHUTENS U3 CMECH.

[TnaBnenue napaguHa U €ro OTHOIIEHHUE K BOAE (PaCTBOPUMOCTb, INIOTHOCTS,
CMa4HUBaHUE).

Pa3nenenue cmecu 6€H3MH — BOJIa C MOMOIIBIO JEIUTEIbHON BOPOHKH.

['openue MetaHna, nmponaH-0yTaHOBOI cMecH, apaduHa B yCIOBUSIX U30BITKA U
HEJ0CTaTKa KACIOPOoJa.

B3pbIB cMecH MeTaHa ¢ BO3AYXOM U XJIOPOM.

BoccTaHoBiieHHEe OKCHIOB TSKEJIBIX METAJUIOB ITapa(pUHOM.

OTHo1IeHNe IUKIIOTeKcaHa K OpOMHOI BOJie M pacTBOPY I€pMaHraHaTa Kajus.

Jlabopamopuvie onvimboi.

M3rorosieHne Moeaei MOJIEKYJI AJIKAHOB U TAJIOTCHAJIKAHOB.

W3roroBnenne mapaguHUPOBaHHONW OyMaru, UCIBITAHUE €€ CBOMCTB: OTHOILICHHS K BOJIEC
1 J)KHpaM.

OOHapyxeHue BOJbl, CaXH, YIIIEKHCIIOro Ta3a B IPOAYKTaX TOPEHUs CBEUH.

O3HakoMJIEHHE CO CBOWCTBAMHU TBEPAbIX Mapa(UHOB: IUIABIEHUEM, PaCTBOPUMOCTHIO B
BOJIE M OpPraHMYECKHUX pACTBOPHUTENSAX, XMMHUYECKOM WHEPTHOCTbIO (OTCYTCTBHEM
B3aUMO/IEICTBUS ¢ OPOMHOM BOJIOM, pacTBOpaMH MepMaHraHara Kajius, THAPOKCHIA HATPHS
U CEPHOH KHUCIIOTHI).

Ilpakmuueckoe 3anamue.

[ToryueHue MeTaHa ¥ U3y4eHHE €r0 CBOMCTB: FOPEHHUs, OTHOLIEHUS] K OpOMHON BOJE U
pacTBOpy IepMaHraHaTa Kajus.

1.3. DTHiIeHOBBIE U IMEHOBBIE YI1€BOAOPOAbI

T'omonornuecknii psig  ajJKeHOB. OJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJbl 3THUJIeHa M ankeHoB. [‘oMosornueckuid psigx u oOmas (Gopmyna ajaKeHOB.
M30oMepust 3STUIEHOBBIX YITIEBOAOPOIOB: MEXKKIIACCOBAs, YIIEPOJAHOIO CKEJIETA, MTOJIO0XKEHHS
KpaTHOM  cBsi3u, reoMmerpuyeckas. (OcCOOEHHOCTM  HOMEHKJIATypbhl  ATHIJIEHOBBIX

YIJIEBOAOPOJOB, HA3BAHUS BAXKHENIINX paauKaioB. OU3NUECKUE CBOMCTBA aJTKEHOB.
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XuMHyecKue CBOMCTBA aJIKeHOB. DJIEKTPO(UIBHBIN XapaKTep peakluuid, CKIOHHOCTh K
peakuusM IMPUCOCTUHEHHUS, OKUCIEHUs, ouMepusanuu. [IpaBmio MapkoBHUKOBa U €T0
JJEeKTPOHHOE  oOOcHOBaHWE. PeakiuMu  rajJoreHupoBaHUs, T'HIPOTaIOr€HUPOBAHMUS,
ruapatanuu, rugpupoBaHus. Mexanusm  Ag-peakumii.  [lomsitue o0  peakumsx
nosuMmepusanuu. ['openne ankeHoB. Peakiny OKUCIEHUS B MATKUX M KECTKUX YCIOBUSIX.
Peaxnuss Barnepa u ee 3HaueHuwe i1 OOHApPY)KEHUs HENPEIENBHBIX YIIIEBOJIOPOJIOB,
[IOJIy4EHUS TIIMKOJICH.

Ilpumenenne uW cnocoObI MOJYYEeHHUS aJKeHOB. lcrmosib30BaHME  BBICOKOH
PEaKIMOHHON CIIOCOOHOCTH aJNKEHOB B XHMHYECKOH MpOMbIIUIeHHOCTH. [lpuMenenue
TWJICHa W TponujeHa. I[IpoMbIIUIEHHBIE CHOCOOBI TONYYEHHS AIKEHOB. Peakiuu
JETUAPUPOBAHMS U KPEKHHTa alKeHOB. JJabopaTopHbIe CIIOCOOBI MTOTYYEHUS alTKEHOB.

Aakanuenbl. [lonsatue u kimaccudukanus AUEHOBBIX YTIIIEBOJOPOJIOB MO B3aHMHOMY
pacCIoONOKEHUIO KpaTHBIX cBsized B Mousiekyne. (OCOOEHHOCTH  3JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHUS CONPSIKEHHBIX TUEHOB. [IOHATHE O T-3JEKTPOHHOM CHUCTEME.
Homenkmarypa aueHOBBIX  yriieBoJopoaoB. (OCOOEHHOCTH  XMMHUYECKUX  CBOWCTB
CONPSDKEHHBIX JMEHOB KakK CIEACTBUE HUX JJEKTPOHHOro crpoeHus. Peakunuum 1.4-
npucoeaunenus.  llomumepusanuss  aueHoB.  CrnocoObl  MOJMy4YeHUS  JTMEHOBBIX
yraeBonopoaos: pabotsl C.B.JIebenesa, neruapupoBaHue aKaHOB.

OcCHOBHbIE MOHAATHA XUMHUHM BBICOKOMOJIEKYJ/ISIPHBIX COeIMHEHUII (HA mpuMepe Mpo-
AYKTOB TMOJMMEPHU3AIUN AJKEHOB, AJKAaJIHEHOB M HX TraJOreHNPOU3BOAHBIX).
MoHoMmep, moiauMmep, peakuus MOJIUMEPHU3aluU, CTENEeHb MOJMMEpPU3alui, CTPYKTYPHOE
3B€HO. THIBI TMOJMMMEPHBIX LENel: JMHEWHbIE, pa3BETBICHHbIE, cluThie. [loHsATHE O
CTepeoperyysipHbIX nojumepax. I[lomumepsl TepMmoIUIaCTUYHBIE M TEPMOPEAKTHUBHBIE.
[IpeacraBnenne o macTMaccax M 3jactomepax. [lOTUATHIIEH BBICOKOTO U HHU3KOTO
JaBlieHus, ero cBoWcTBa u npumMmeHenuwe. Karamuzaropelr Ilurmepa — Harra.
[TonmunponuieH, ero NpuMeHeHHe U CBOIcTBa. ['amoreHcoaeprkamme moJuMepbl: TeQIIOH,
noymBUHWIXJOpU.  Kaydykm  HaTypanbHbli W cuHTeTHueckue.  ComoauMepsl
(OyTamueHCTHPONIBbHBIN KayuyK). Bynkanuzanus kaydyka, pe3suHa u 500HUT.

Hemoncmpayuu.

Monenu MOEKyJ CTPYKTYPHBIX M POCTPAHCTBEHHBIX M30MEPOB AJIKEHOB U aJIKa/INEHOB.
Komneknusa «Kaydyk u pe3uHay.

Henonumepusanus kaydyka. CryieHue MIEYHOTO COKa KaydyKOHOCOB (MoJjouasi, Ofy-
BaHYMKOB, (pUKyca).

JlaGopaTopHbI€ OTBITHI.
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OO0HapyxeHre HelpeIeIbHBIX COCTMHEHUH B KEPOCUHE, CKUITHIAPE.

O3HakomiieHHE ¢ 00pa3laMH MOJIMATHIICHA U TIOJUITPOIIIICHA.

Pacno3znaBanue o6pas1oB ajJKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamus.

[Tomyyenue 3THIIeHA IETUAPATALIUEH STUIIOBOTO CIIUPTA.

B3aumoneiicTBue 3TuneHa ¢ OpOMHON BOIOH, pAaCTBOPOM MEPMaHTaHATa KaJIHsl.

CpaBHeHME TUIAMEHH 3TUJICHA C TUIAMEHEM MPEeJIeIbHbBIX YTIJIEBOJOPOIOB (METaHa,

MPOITaH-O0yTaHOBOW CMECH).

1.4. AueTrunjieHOBbIE YIJIEBOA0PO/IbI

I'oMosiornyeckuii psix aJKHUHOB. ODJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
aleTWiIeHa M JPYruX alKUHOB. [ omosormdeckuid psg u oOmias (opmyna aaKHHOB.
HomeHnkiatypa aneTwieHOBBIX YIiIeBOAOPOAOB. M3omepuss MexkiaccoBas, YIJIEpOJAHOTO
CKeJIeTa, II0JIOKEHUSI KpaTHOM CBS3H.

XuMHn4yecKkue CBOWCTBA M MNpUMeHeHHe AJKHHOB. (OCOOEHHOCTH  peakIHil
IIPUCOECIMHEHMS 110 TPOMHOM yriiepona-yriieponHon cBsasu. Peakums Kyueposa. IIpasuio
MapkoBHUKOBAa MPUMEHUTEIBHO K auerwieHaM. [logBWKHOCTP aroma BOJOpoOAA
(xucnoTHbIe cBolicTBa alkMHOB). Okucienue ankuHoB. Peaknus 3enunckoro. [Ipumenenue
aleTUJICHOBBIX yriieBoAopo0B. [lonuBuHMIaneTar.

IMosnyuyenne anxkunoB. [lonyyeHue aneruneHa NUpoOIU30M MeTaHa U KapOHUJIHBIM METO-
JIOM.

Hemoncmpayuu.

Mopenu MOJIEKYIbI alleTUIIEHA U IPYTUX ATKUHOB.

[Tomyyenue anerwieHa U3 KapOuWaa KaJbIHs, O3HAKOMJICHHE C (PU3NYECKUMH U XUMHU-
YECKMMH CBOMCTBAMU allETHIIEHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJECHCTBUEM C
OpoMHOIi BOAOH, pacCTBOPOM MepMaHTaHata Kanwus, consmu meau () u cepedpa.

Jlabopamopnwtii onvim.

N3roroBienne Moaenen MOJIEKyJ alKMHOB, UX U30MEPOB.

1.5. ApoMaTuyeckue yrjeBoaopoabl

I'omostormueckuii psig  apeHoB. beH30i Kak TMpeacTaBuTeNb apeHoB. PasButue
MIPEICTAaBICHU O CTpoeHnu OeHzosia. COBpEMEHHBIC MPEJCTaBICHUS 00 JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM cTpoeHuu Oenzona. OOpa3oBaHMe apoOMaTHYECKOW T-CHCTEMBI.
l'omomorn ©OeH3ona, WX HOMEHKIarypa, obOmas ¢opmyna. Homenknatypa s
JU3aMEIICHHBIX MMPOU3BOIHBIX O€H30JIa: OPTO-, METa-, Mapa-pacroioKeHNe 3aMECTUTENCH.

®u3nyecKue CBOMCTBA APEHOB.
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XumMuyeckue cBoiicTBa apeHoB. [IpuMepsl peakuuil 3JIeKTPOPHUIBHOTO 3aMEICHHS:
raJloTeHUPOBAHUS, ANKUIUpoBaHus (katamu3atopbl @Opunens — Kpadrcea), HuTpoBanus,
cynb(upoBaHus. Peakuuu rupupoBaHMs M NPUCOEAMHEHUs Xjopa K OeHzony. OcobeH-
HOCTH XUMHUYECKUX CBOWCTB rOMOJIOrOB OeH3o0is1a. B3aumMHOe BiMsHUE aTOMOB Ha IIPUMEpE
roMoJIoroB apeHoB. OpueHTaIus B peaklusaxX 31eKTpopuiabHoro 3amemmenus. OpueHtanTsl |
u |l pona.

IIpumenenne u mnosay4deHue apeHoB. [IpupogHble HCTOYHMKU apOMATUYECKUX
yIJI€BOAOPOAOB. ApOMaTH3aIMsl aJTKaHOB U LIMKJIOAIKAaHOB. AJIKWIMpOBaHuE OeH30J1a.

Hemoncmpayuu.

[lapocTepxkHEBbIE M 0OBEMHBIE MOJICTH MOJIEKYJT OEH30J1a M €T0 TOMOJIOTOB.

Pa3nenenue cmecu 6€H3071 — BOJIa C MOMOILBIO JEIUTEIBLHON BOPOHKHU.

PactBopsitomias cnocoOHOCTh OeH30ja (IKCTPaKLKsS OpraHMYeCKHMX W HEOPraHUYeCKUX
BEIIECTB OEH30JI0M M3 BOJHOIO pacTBOpa ioja, KpacuTelneil; pacTBopeHue B OEH30i1€e Be-
IIECTB, TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30WHOW KHUCIOTHI).

['openue GenH3omna.

OtHomenue GeH3oia kK OpOMHOM BOJIe, PAaCTBOPY NEpMaHITaHaTa KaJHsl.

[Tony4yenue HUTpOOEH301A.

OznakomiieHHE C (PU3MYECKUMH CBOMCTBAMH apOMAaTHUYECKUX YIJIEBOJOPOJOB C
ucnoip3oBaHueM  pactBoputenst  «ConbBeHT».  M3rotoBiieHMe M UCHOJB30BaHUE
npocTeiniero npudopa s XxpoMaTorpapum.

[Tony4yenune OeH3ona nexkapOOKCHIMpOBaHMEM OeH30WHOW kucinoTel. [lonyueHue wu
paccioenue 3mMyibcun O0eH3ona ¢ Bojiod. OTHoIeHne 6eH307a K OpOMHOM BOJIE M PacTBOPY
IIepMaHraHara Kajaus.

1.6. IlpupoaHbie HCTOYHUKH YII€BOAOPOAOB

Hedrb. Haxoxnenue B nmpupoje, coctaB U ¢usnueckue cBoicTBa HedTH. TOIUMBHO-
sHepreTuueckoe 3HaueHue Hedtu. IlpombinuieHHas nepepaboTtka HedTu. Pextuduxanus
He()TH, OCHOBHBIE (DpaklUU ee pa3fesieHus, UX HCIoJib30BaHue. BropuuHas nepepaboTka
HeQTENnpoayKTOB. PexkTudukanus Ma3yTa NP YMEHBIIEHHOM JaBieHUU. KpekuHr
HeTenpoaykToB. Pasnuunble Buabl Kpekunra, padorsr B. I'. IllyxoBa. M3omepuzanus
AJIIKaHOB. AJIKWJIMpPOBaHHE HEMPEAETIbHBIX YIIIEBOAOPOJOB. PudopMuHr HedTEenpoayKTOB.
KadecTBO aBTOMOOMIIBHOrO TOIINBA. OKTaHOBOE YHUCIIO.

IIpuponubiii ¥ nonyTHblii HeTAHON ra3pl. CpaBHEHHME COCTaBa IMPUPOIJHOIO U
MIOIIYTHOI'O I'a30B, UX MPAKTUYECKOE UCIIOIb30BAHUE.

KaMmenHblii yrosb. OCHOBHBIE HAamNpaBIICHHUs HCIOJIb30BAHUS KAaMEHHOIO  YTJIs.

KokcoBanne KaMEHHOro yriis, BaKHEWIIWE NPOAYKTHI 3TOr0 TMpoIecca: KOKC,

22



KaMEHHOYIOJIbHAasi  CMoOJIa, HajacMoibHas Bojga. CoeauHEeHMs, BBIIEISEMBIE U3
KaMEHHOYTOJIbHOUM cMOJIbL. [IpoAyKThI, MOJIydaeMbl€ U3 HaJCMOJIbHOU BOJIBI.

OKOJIOrMYecKHe AacleKThl JoObIuM, MepepabOTKM U  HUCHOJb30BAHUSA  TIOPHOYHX
HCKOIIACMBbIX.

Hemoncmpayuu.

Komnexuus «lIpupoaHeie HCTOYHUKH YTIIEBOAOPOIOBY.

CpaBHeHUE MPOIIECCOB TOPeHUS He(DTH U MPUPOTHOTO Ta3a.

OO0pa3zoBaHue HEPTAHOM IIIEHKU HAa TIOBEPXHOCTH BOJIBI.

Karanutnueckuii KpekuHT napaduHa (MM KepoCruHa).

Jlabopamopmuwie onvimot.

Onpenenenne HalMuusl HENPEAEIIbHBIX YIIIEBOIOPOAOB B OCH3UHE U KEPOCHHE.

PacTBOpuMOCTb pa3In4HbIX HEPTEPOAYKTOB (O€H3MHA, KEPOCHHA, TU3EIBHOTO TOIIIMBA,
BasenuHa, napaduHa) Ipyr B Ipyre.

1.7. 'mapokcuabHbIE COeMHEHUS

Ctpoenne u ki1accupukanus cnuproB. Kiaccupukaius ciupToB 10 TUITY YTIIEBOAO-
POJHOrO pajauKaja, YUCIy TMAPOKCUIIBHBIX I'PYNI M TUIy aToMa yIJiepoAad, CBSI3aHHOIO C
TUAPOKCWIBHON TIpyNION. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE TMAPOKCUIBHON
rpynnsl. BiusHue cTpoeHus cnMpTOoB Ha UX (PU3MUYECKHE CBOMCTBA. MeXMOJEKyIspHas
BOZIOPO/IHAS CBSA3b. | OMOJIOrMYECKUI PsiJ] IPENEIbHBIX OJHOATOMHBIX CIIMPTOB. M3oMepus
¥ HOMEHKJIaTypa aJKaHOJIOB, UX o0mas Gpopmya.

XuMHYecKHe CBOWCTBA AJKaHOJIO0B. PeakiMoHHass CIOCOOHOCTh MpEIeNbHBIX
OJIHOATOMHBIX cnUpTOB. CpaBHEHHME KHUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX U
HEOPraHMYEeCKUX  COeauHeHuH, coaepxkamux OH-rpynmy:  KuciaoT, OCHOBaHUH,
aM(pOTEpHBIX COeNMHEHUH (BOABI, CHUPTOB). Peakuuu, MOATBEp)KIAIOIIME KHCIOTHBIE
cBOiicTBa cnupTOB. Peakuum 3ameleHuss TMIPOKCHIBHOW TIpynmbl. MeXMoseKymspHas
Jerujparanus CHOMPTOB, YCIOBHsS 00pa3oBaHUsl MNpOCThIX 3PupoB. CliokHbIE 3(UPHI
HEOPraHMYECKUX U OpPraHUYecKUX KHCIOT, peakuuu stepuduxanuu. OKucieHue Hu
OKHCIIUTEIBHOE IETUAPUPOBAHUE CITUPTOB.

Cnoco0bl moJsiydyeHusi cmupToB. ['Maponus rajmoreHankaHoB. ['miaparanus ajakeHOB,
YCIJIOBHS €€ MpoBeeHus. BoccTaHOBNIeHNE KapOOHWIBHBIX COCTMHEHHM.

OTtaenbHBIC PEACTABUTEIN AJKAHOJ0B. METaHOJ, €ro MpOMBIIUIEHHOE NOJIYYeHHUE U
NpUMEHEHHE B MPOMBINUIEHHOCTH. bronornyeckoe neiictBue meranona. Crneunpuyeckue
CHOCOOBI MOTYYEHHUS ITUIOBOTO criupTa. PU3NOIOrHYecKoe JeicTBUE 3TaHoA.

MHoroaromubie cnupThl. M30Mepus 1 HOMEHKIIATypa MPEICTABUTENIEH IBYX- U TpeX-

ATOMHBIX CITUPTOB. OCo0EHHOCTH XUMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIIMPTOB, UX Ka4c-
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CcTBeHHOe oOHapy»keHue. OTIenbHbIe MPEICTABUTENN: YTUIICHIJIMKOIb, TIIMIEPUH, CIIOCOOBI
UX MOJIY4EHHUS, IPAKTUUECKOE IPUMEHEHHUE.

®eHoJ1. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHHE (eHosa. B3auMHoe BiusHuE apo-
MaTHYECKOI'0 KOJIbL[A U THIPOKCUIIBHON I'PYIIIIBL.

XuMHUecKue CBOMCTBA (peHosa Kak (yHKIHS €ro XUMHYECKOro cTpoeHus. bpomupona-
Hue (peHoma (KauecTBEHHAs peakilvs), HUTPOBaHWE (IMMKPUHOBAs KUCIIOTA, €€ CBOWCTBA U
npuMenenne). OOpazoBaHKMe OKpANICHHBIX KOMILIEKCOB ¢ HoHoMm Fed+. Ilpumenenue
¢denona. [lonydyenue peHosa B MPOMBIIUIEHHOCTH.

Hemoncmpayuu.

Mogenu MoKy CIUPTOB U (DEHOJIOB.

PacTBOpHMOCTB B BOJIE QJIKAHOJIOB, STHJICHTIIMKOJS, TIUIEpUHA, (PeHOIA.

CpaBHEHUE CKOpPOCTH B3aUMOJCHCTBUS HATPHUSl C 3TAHOJIOM, NPONAHOJIOM-2, 2-MEeTHII-
IPOMNAHOJIOM-2, TJIULEPUHOM.

[Tony4yenne OpoMdITaHa U3 FTAHOJA.

Britecnenne ¢eHomna u3 peHonssTa HaTPUS YrOJIBHON KHCIOTOM.

Peakmus dhenona ¢ popMaabaeruiom.

KavecTBeHHbIE peakuy Ha (PEeHOJI.

3aBUCHUMOCTH pacTBOPUMOCTH (PEHOIIA B BOJE OT TEMIIEPATYPBHI.

B3aumoneiicTBue GeHoma ¢ pacTBOPOM MICIIOYH.

PacrniozHaBanmne pacTBOpoB (peHossATa HATpust M KapOoHata HaTpus (0apOOTak BbLAbI-
XaeMOro BO3yXa WIH JeHCTBUE CUIIBHON KUCIIOTHI).

PacrioznaBaHue BOIHBIX pacTBOPOB (heHOJIa U TIULEPUHA.

Jlabopamopmuwvie onvimot .

Pextudukanus cMecu 3TaHOJI — BOJaA.

OOHapy:keHue BOJIbl B a3€0TPOIMHON CMECH BOBI M STHJIOBOTO CIIUPTA.

Ilpakmuueckue 3anamus.

N3ydeHue pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucneHne CiupToB pa3IMYHOIO CTPOECHUS XPOMOBOM CMECHIO.

[Tonydyenue austrnosoro 3¢upa. [lonydenue riauuepara Meau.

1.8. Auibieruibl ¥ KETOHBI

T'omonornyeckne psabl aabJeruoB M KeTOHOB. [loHsATHE O KapOOHMIBHBIX
COEMHEHUSIX. DIEKTPOHHOE CTPOSHHE KapOOHMWIbHON rpymbl. 3omepust 1 HOMEHKIaTypa
IBJETUA0B U KeTOHOB. du3nueckue cBoiicTBa KapOOHUIIBHBIX COCMHEHUI.

XuMHYecKHe CBOMCTBa ajbJAernioB M KeTOHOB. PeakinoHHas CcHocOOHOCTh

Kap6OHI/IJ'II)HI)IX COG)II/IHeHPlfl. PeaKHI/II/I OKHCJICHHA aJIbACTUA0B, KAYCCTBCHHBIC PCAKIIMKU Ha
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abACTUIHYIO rpyIILy. Peakiuu MOJIMKOH/ICHCALINH: oOpa3oBaHue
¢denonopopmManbIeTHAHBIX CMOJL.

IIpumeHeHne U MoJlydyeHUe KAPOOHUJIbHBIX coequHeHui. [[pruMeHeHne anbIeruioB u
KETOHOB B OBITY U MPOMBIIIJICHHOCTH. AJIBJIETU/IBI U KETOHBI B mpupoje (3¢upHbIe Macia,
depomonnl). [lomydeHrne KapOOHWIBHBIX COSAMHEHUN OKHCICHHEM CIIMPTOB, THUApATAIUCH
AJIKUHOB, OKUCIIEHUEM YIJIEBOAOPOI0B. OT/EIbHBIE IPEICTABUTENN ATBACTUIOB U KETOHOB,
cnenupuIecKre CrocoObl UX MOTYICHUS U CBOICTBA.

Hemoncmpayuu

[apocTepkHeBbIe U 00bEMHBIE MOJIETTH MOJIEKYJT allbJIeTHI0B U KeTOHOB. [lonydyenue

YKCYCHOTI'O @JIbJIETH/1a, OKMCIIEHUE 3TAaHOJIa XPOMOBOM CMECHIO.

KauecTBeHHbIe peakiiy Ha abJETHAHYIO TPYIIITY.

Jlabopamopnvie onvimot.

OKucleHre 3TaHoa B 3TaHAIb PACKAJIEHHON MEAHOU MPOBOJIOKOM.

[Tomryuenue GpeHoT0POPMAIIBIETHIHOTO ITOTHMEPA.

Pacno3naBanue pactBopa arerona u GopManHa.

Ilpakmuueckue 3anamusn.

H3ydeHre BOCCTAaHOBUTEIBHBIX CBOWCTB alIbJIETHAOB: PEAKIUs «CEPEOPSHOTO 3epKaiay,
BoccTaHoBleHUe ruapokcuna meau (11).

B3aumoneiicTBue Gpopmanbaeruaa ¢ THAPOCYIbL(OUTOM HATPHS.

1.9. Kap6oHoBbIe KHCJIOTHI U X IPOU3BOAHDbIC

I'omoJiornueckunii psig npeaeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. [loHsATHE
0 KapOOHOBBIX KHCJIOTaxX W UX KiacCUUKAIMsA. ODJIEKTPOHHOE U TMPOCTPAHCTBEHHOE
CTpoeHHE KapOOKCWJIBbHOW Tpynmbl. ['oMonoruueckuit psi TpenenbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, MX HOMEHKJIATypa U u3oMepus. MexMOIeKyIsIpHble BOJOPOIHBIE
CBSI3M KapOOKCHIJIBHBIX TPYIII, UX BIMSHUE Ha PU3NUYECKHE CBOWCTBAa KAPOOHOBBIX KUCIIOT.

XuMHYecKHe CBOHCTBAa KapOOHOBBIX KHCJIOT. Peaknuu, WUIIOCTpUpPYIOLIUE
KHUCJIOTHbIE CBOWCTBAa M MX CpaBHEHHE CO CBOWCTBAMU HEOPraHMYECKHUX KHUCIOT.
OOpa3zoBanue  (PyHKIMOHAIBHBIX  MPOU3BOJHBIX  KAapOOHOBBIX  KHCIOT.  Peakium
sTepuduKanu. AHTHIPHUIB KApOOHOBBIX KUCIIOT, UX MOJTYYCHHUE U IPUMEHEHHE.

Cnoco0bl mojiydyeHusi KapOOHOBBIX KHCJI0T. OTaelbHble NpeACTABUTENN M MX
3HayeHue. OOuMe crnocoObl MOJYYEHHs: OKHCIIEHHE aJKaHOB, AaJKEHOB, MEPBHYHBIX
CIUPTOB, aNbACTUAOB. BaxkHeilline mnpeAcTaBUTETH  KapOOHOBBIX  KHCJIOT, HUX
Ouonoruyeckas poib, cnenupuyeckre crnocoObl MOJy4YeHHs, CBOWCTBA M MPUMEHEHHE
MYpPaBbUHOM, YKCYCHOH, MAJIBMUTHHOBOW M CTE€ApUHOBOW; aKPWJIOBOM M METAKPWIOBOM;

0JIEMHOBOM, JIMHOJIEBOM U JTUHOJIECHOBOM; I[aBEJIEBON; OEH30MHON KHUCIIOT.
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Caosxnble 3¢upbl. CTpoeHHE U HOMEHKJIATypa CIOXKHBIX 3(UPOB, MEXKIACCOBAs U30-
Mepusi ¢ KapOOHOBBIMH KHCIOTaMU. CIIOCOOBI MOTydeHHs! CIOKHBIX 3¢upoB. OO6paTuMocTh
peakuuu TepupuKanvy U (akTopsl, BIUAIOLIME HA CMelleHue paBHOBecus. OOpazoBaHue
CJIOKHBIX nonndhupoB. [Tommstunentepedranar. JlaBcaH kak NpeAcTaBUTENb CUHTETHYE-
CKUX BOJIOKOH. XMMHUYECKHE CBOWCTBA M IPUMEHEHHE CIIOKHBIX 3(hHUPOB.

Kupsl. Kupsl kak ciaoxsble 3Gupsl raunepuHa. KapOoHOBBIE KHCIOTHI, BXOASAIINE B
COCTaB HUPOB. 3aBUCUMOCTh KOHCUCTEHIIMH KHUPOB OT UX COCTaBa. XMMHUYECKHE CBOMCTBA
JKUPOB: TUAPOJIM3, OMBUICHHE, TMApPUpOBaHue. buonorndeckas posib KMPOB, UX HCIIONb-
30BaHME B OBITY U IPOMBILIEHHOCTH.

Couin kap00HOBBIX KMCJI0T. Mbiia. CiocoObl MOYYEHHSI COJICH: B3aUMOIEUCTBUE Kap-
OOHOBBIX KHCJIOT C METaJlJIaMH, OCHOBHBIMU OKCHJIaMHU, OCHOBAaHMSIMH, COJISIMU; IIE€TTOYHOM
THJIPOJIU3 CIOXKHBIX 3(pUpoB. XMMHUUYECKUE CBOMCTBA coJiell KapOOHOBBIX KUCIIOT: TUAPOIIH3,
peakuMy MOHHOTO oOMeHa. Mblia, CyIIHOCTh Momouero aeicTBus. OTHOLIEHHE MblIa K
kecTkor Bojie. CunTeTnyeckue moromue cpencrsa — CMC (nereprentsl), UX MpeumMyiie-
CTBa U HEJIOCTATKH.

Hemoncmpauuu.

3HAaKOMCTBO C (PU3MUYECKUMH CBOMCTBaMU BaKHEHIINX KAPOOHOBBIX KUCIIOT.

Bosronka 6€H30iHON KUCIIOTHI.

OTHolIeHNE pa3INYHbIX KApOOHOBBIX KUCJIOT K BOJIE.

CpaBHenue pH BOOHBIX pacTBOPOB YKCYCHOM M COJIIHOM KHCIOT OJMHAKOBOM
MOJIIPHOCTH.

[TosryueHue NpUATHO MaXHYLIETO CI0KHOTO 3dupa.

OTHolIEHHE CIMBOYHOTIO, MOJCOIHEYHOT0, MAITMHHOTO Macesl U MaprapuHa K OpoMHOI
BOJIE U PACTBOPY IIEpMaHraHaTa KaJjusl.

JlabopaTopHbIe ONBITHI.

BzaumopeiictBue pactBopa YKCYCHOM KHUCIOTBI C MarHueM, OKCHIOM IIMHKA,
ruapokcuaoM xkenesa (l11), pactBopom kapOoHaTa Kanus u creapara kanus. O3HaKOMIIEHHE
¢ oOpa3Lamu CI0XKHBIX H3PHPOB.

OTHOIIEHUE CTOXKHBIX IPUPOB K BOAE U OPraHMUECKUM BEILIECTBAM.

BriBeenne sUpHOTo NSATHA € TOMOUIBIO CIOKHOTO 3puUpa.

PacTBOpHMOCTB KUPOB B BOJIE U OPTaHHUUYECKUX PACTBOPUTEIISIX.

CpaBHeHUE MOIOIIUX CBOMCTB X0341icTBEHHOTO Mbl1a 1 CMC B ’kecTKOH BOJIE.

Ilpakmuueckue 3anamus.

PacTBopuMOCTh pa3iMuHBIX KapOOHOBBIX KHCJIOT B BOj€. B3ammMopeicTBue yKCyCHOM

KHUCITIOTHI ¢ MeTaiiamu. [lonyuenne n30aMuioBoro 3gpupa yKCyCHOM KUCIOTHI.
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CpaBHEHUE CTENEHM HEHACBIIIEHHOCTH TBEPAOIO M JKUIKOTO KHUPOB. OMBUIEHUE KHpA.
[Tony4yeHue MbuIa M U3Y4YE€HUE €r0 CBOMCTB: MEHOOOpa30BaHuUs, pEaKIii HOHHOTO OOMEHa,
THJIPOJIN3a, BBIICIEHUS] CBOOOAHBIX ) KUPHBIX KUCIIOT.

1.10. YriaeBoasl

IMonsaTue 06 yrueBogax. Knaccubukanus yrieBogoB. MoHO-, TU- ¥ TOJUCAXapPUIbI,
IPEJICTAaBUTENN KaK10M IpyMIIbl YIIeBOI0B. bronoruyeckas posb yrieBojoB, UX 3HAUECHUE
B )KM3HU Y€JIOBEKA U OOIECTBA.

Momnocaxapuabl. CTpoeHue U onTu4eckas U3oMepus MoHocaxapuaoB. Mx kiaccuduka-
IIUsl 110 YMCIy aTOMOB yIjiepoJa U npupoje kapooHuisHON rpynmsl. @opmynsl duniepa u
Xeyopca 111 U300pakeHUsT MOJIEKY I MOHOcaxapuaoB. OTHECeHne MOHOcaxapuIoB K D- u
L-psany. Baxkneiimue npeacraBuTeI MOHO3.

I'mroko3a, cTpoeHue ee MOJIEKYJbl U pu3nueckue cBoicTBa. Tayromepus. XuMudyeckue
CBOMCTBA IJIFOKO3bI: PEAKIMHU MO abJAErHIHON Tpyme («cepeOpsiHOro 3epKajiay, OKHCIeHUE
A30THOW KHUCJIOTOW, THUIpHpOBaHHE). Peakiuu TIIIOKO3bI KaK MHOTOAQTOMHOIO CIIHMPTA:
B3aMMOJIeCTBHUE TIIOKO3bI ¢ ruapokcuaoM menu (lI) mpu komHaTHON TemmepaType U Ha-
rpeBanuy. Paznuunble THIIBI OposkeHuUs (CIUPTOBOE, MOJIOUHOKHCIIOE). ['11t0K03a B pupoe.
buonoruueckas ponb U INpuMeHEHHE TIUOKO3bl. DpykTo3a Kak H30MEp IVIIOKO3BI.
CpaBHEHHE CTPOCHHS MOJEKYIBl U XUMHYECKUX CBOWCTB TIIIOKO3BI U PpyKTO3bl. DpyKTO3a
B IIPUPOJIE U €€ OMOJIOTUYECKas poJib.

[Tento3el. Pubo3a u ge3okcupubo3a kak HpeAcTaBUTENH aibioneHTto3. CTpoeHue Mo-
JEKYJI.

HMucaxapuabl. Ctpoenue aucaxapuoB. Criocod cowieHeHus: HuKIoB. BoccranaBnmBaio-
1€ ¥ HEBOCCTAHABIIMBAIOIIME CBOMCTBA JUCaXapUA0B KaK CJIEICTBUE COWICHEHHUS LUKJIIA.
CrpoeHHEe M XMMHYECKHE CBOMCTBA caxapo3bl. Te€XHOJIOTMYECKHME OCHOBBI IIPOM3BOJCTBA
caxapo3sl. JIakTO3a 1 MaJbT03a KaK U30MEPBI CaXapo3bl.

Honucaxapuapl. OOmee ctpoeHue monmcaxapugoB. CTpOoeHHE MOJIEKYJbl Kpaxmala,
aMuJI03a U aMUJIONEKTHH. DU3nYecKre CBOMCTBA KpaxMala, ero HaxoKJIEHHE B IPUPOJIE U
Ouonornyeckas poib. [nukoreH. Xumuueckue cBoicTBa Kpaxmana. CTpoeHue sJeMeH-
TapHOT'O 3BEHA IIeJUTIONIO3bl. BiusiHUe cTpOoeHHs MOJIMMEpHOH Ienu Ha (Qu3nyecKue U Xu-
MUYECKHE CBOMCTBA LIEJUTIONIO3bI. ['MIpOIn3 1eion03bl, 00pa3oBaHue CIOKHBIX I(PUPOB C
HEOpPraHMYECKUMHU U OpraHuYecKUMHU KucioTamu. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
alieTaTHOM IIeJIKe, BUCKo3e. HaxoxaeHue B mpupose U OHOIOTHYecKas poib LEUTIOI03bI.
CpaBHeHuE CBOWCTB Kpaxmajla v LIEJUIIOJIO3bI.

JeMoHCcTpanyu

OO0pa3siibl YIIIEeBOIOB U U3/IETTUHN U3 HUX.
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[TonydyeHnue caxapaTa KaJabIUs U BBIJICJICHUE CaXapo3bl U3 paCTBOPA caxapara KaJlbLusl.

B3aumoneiicTBue riroko3bl ¢ PYKCHHCEPHUCTON KUCITOTOM.

OrtHolIeHHe pacTBOPOB caxapo3sl u MaibTo3bl K CU(OH)2 nmpu HarpeBaHuu.

O3HakoMJIeHHE ¢ PU3NUECKUMU CBOMCTBAMU Kpaxmaia U LEeJUITH0JIO3BL.

HalyxaHnue 11emui0103b1 1 Kpaxmaiia B BOJIE.

ITonmy4yeHnue TpUHUTpPATA LEJUTFOIO03BL.

Kosnexuus BOJIOKOH.

JlaGopaTOopHBIE OIBITHI

O3HakomiIeHHE ¢ PU3NUECKUMU CBOMCTBAMU IJIFOKO3bI (alTe4yHas yIaKkoBKa, TAOJIETKH).

KucnotHslii ruaposin3 caxapo3bl. 3HAKOMCTBO € 00pa3liamMu MoJIMcaxapu/I0B.
OO6HapyxeHne Kpaxmaja ¢ IOMOIIbI0 KaueCTBEHHON peakIuu B MeJie, Xjele, ilorypre,
MaprapuHe, MakapoOHHbIX U3AeNusX, kpynax. [IpakTuueckue 3aHsTus

Peakius «cepeOpsiHOro 3epkaiiay I0K03bl. B3anMoneiicTBue TIH0KO3bl ¢ THAPOKCHIOM
meau (1) mpu paznuuHbIX TemepaTypax.

JelicTBe aMMHa4YHOTO PACTBOPA OKCHJIa cepedpa Ha caxaposy.

OO6HapysxeHue J1akTo3bl B MoJoke. [leiicTBue iiofa Ha Kpaxmal.

1.11. AMUHBI, AMMHOKHCJIOTHI, 0€JIKHU

Knaccuduxauusi u nzomepusi amuHoB. [lonstie o6 amuHax. [lepBuuHble, BTOPHYHBIC
U TpeTuuHble amMuHbl. Kiaccupukanus aMHHOB 1O TUIY YIJIEBOJOPOJHOTO pajuKaia U
YHUCIy aMMHOTPYII B MoJjieKyse. ['omMonoruyeckue psiabl NpeaeibHbIX anu(aTHuecKux U
apOMAaTHYECKUX AMUHOB, H30MEPHUsI U HOMEHKJIATYpA.

XuMHYecKHe CBOHCTBA aMUHOB. AMMHBI KaK OpraHMYeCKHe OCHOBAHMSI, UX CPAaBHEHUE
C aMMHAaKkOM MU JpPYrMMH HEOPraHMYECKMMH OCHOBaHMsIMH. CpaBHEHHE XMMHYECKUX
CBOWCTB alM(aTUYECKUX U apoMaTHYecKuX aMuHOB. OOpa3oBaHHE aMHJIOB. AHMIMHOBBIE
kpacurenu. IloHATHE O CHHTETHMYECKMX BOJOKHax. Ilommamuasl W moIMaMuJHbIE
CUHTETUYECKHE BOJIOKHA.

IIpumenenue u mojydyenue aMmuHoB. [lonmyuenne amunoB. Pa6oter H. H. 3ununa.

AMMHOKHUCIOTBHI. [loHATHE 00 aMHHOKHCIOTAaX, HMX KiIacCU(UKaLus U CTPOEHHE.
Onrnueckass u3oMepust 0-aMUHOKHCIOT. HoMeHknaTypa aMHUHOKHCIOT. J[BOMCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHCJIOT M €€ NMPHUYMHBI. bunosspHeie noHBIL. Peakuun
koHAeHcauuu. [lentunHas  cBA3b.  CHHTETHMUYECKHME  BOJIOKHA:  KalpoOH,  DHAHT.

KJ'IaCCI/I(bI/IKaI_[I/I}I BOJIOKOH. HOHy‘{CHI/IC AMHWHOKHUCIIOT, UX IPUMCHCHHUC U Ouoyioruyeckas

byHKIHS.

28



beaku. benkn kak npuponaHsie nonumepsl. [lepBuuHas, BTOpUYHAs, TPETUYHAs U
YEeTBEPTUYHASL CTPYKTYphl OenkoB. OUOpWIIIApHBIE W TIOOYIsipHBIE OenKu. XUMUYECKHe
CBOIicTBa OEJIKOB: TOpEHHE, ACHATypalus, THIPOIN3, KaYeCTBEHHbIE (LIBETHHIE) PEaKIUU.
buonoruueckue pyHkuun 6enkoB, ux 3HadeHue. benku kak komnoHeHT nuuy. [Ipobiema
0EJIKOBOT'O TOJIOAAHUS U ITyTU €€ PELICHMUS.

Hemoncmpavyuu.

@u3nyeckue CBOWCTBAa METHJIAMUHA: arperaTHOE COCTOSIHUE, 1IBET, 3allaX, OTHOLIEHUE K
Boje. ['opeHne meTuiiaMuHa.

B3auMozeiicTBue aHUIMHA U METUJIAMHUHA C BOJIOM U KUCIIOTaMHU.

OxpammvBaHye TKaHEW aHWIMHOBBIMU KPACUTEIISMHU.

OO0HapyxeHne QyHKIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.

Helitpanu3zanus menoun aMUHOKHUCIOTOM.

HeliTpanu3zanus KUCIOTbl aMUHOKHUCIOTOM.

PactBOopeHue u ocaxienne O€IKoB.

Jlabopamopuwvie onvimot.

H3roroBieHue MapoCTePKHEBBIX U 00BEMHBIX MOJIETIC H30MEPHBIX AMHHOB.

PacTBopenue 6eIKoB B BOJIE U MX KOATYJISIIMSL.

ObnapyxeHue 0enka B KypUHOM SIIIE U MOJIOKE.

Ilpakmuueckue 3anamus.

OO6pa3zoBaHue conelt aHMIMHA. bpoMupoBaHue aHUITHHA.

Ob6pa3zoBanue conelt raunuHa. [lonyueHre MeaHOM cou IIMLKHA.

Henatypanus 6enka. [{BeTHbIe peakiinu OEIKOB.

1.12. A3oTcoaep:kaiue reTepoluKJINYecKue coeJUHEHHUsI.
HyxnenHoBble KHCJIOTBI

HyxnennoBble Kuca0Tbl. HyKIeMHOBBIE KHCIOTBI Kak MPUPOAHBIE IOJUMEPSI.
Hyxneotuasl, ux crpoenune, npumepsl. AT® u AP, ux B3auMonpeBpanieHue 1 poib TOro
nporiecca B npupoje. [lonstue IHK u PHK. Ctpoenne /IHK, ee mepBuunas u BropuuHas
ctpykrypa. Paboter ®@. Kpuka u J[. Yorcona. KoMmmnneMeHTapHOCTh a30THCTHIX OCHOBaHUH.
Permmukarnus JIHK. Oco6ennoctu crpoenuss PHK. Tumst PHK u ux Ouonmorunueckue
¢byuknun. [loustue o TponuHoM koje (kogoHe). bruocunTes Genka B xxuBoOH kieTke. ['eHHas
UHXXeHepus U OnoTtexHosorus. TpaHcreHHble pOpMbl paCTEHUHN U )KUBOTHBIX.

Hemoncmpayuu.
Mopnenu MOIeKyJ 1 BaXXKHEUILINX FE€TEPOLIMKIIOB.
Konnekuust rereponuKiIMIecKux COeAMHEHNH.

[elicTBre pacTBOpa MUPUINHA HA UHIUKATOP.
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BzaumopeiicTBue nupuarMHa ¢ COISHOW KUCIOTOM.

Mogens monexynst JIHK, nemoHcTpanus NpHUHLIMIA KOMIUIEMEHTAPHOCTH a30THCTBIX
OCHOBaHUH.

OOpa3upl MPOAYKTOB MHTAHHUA W3 TPAHCTEHHBIX (OPM pACTEHUH U IKUBOTHBIX.
JlexapcTBa U penapaTsl, H3TOTOBJICHHBIE METOIaMU TE€HHOW MH)KEHEPUH U OMOTEXHOJIOTHH.

Jlabopamopnubwiii onvim.

N3roroBneHne 00bEeMHBIX U IIAPOCTEPIKHEBBIX MOJIENIEH a30TUCTBIX T'ETEPOIMKIIOB.

1.13. BuoJjornyecku akTHBHBIE COeIMHEHUS

®epmenthl. [lonstue o gepMeHTax Kak 0 OMOJIOrMYECKHUX KaTajau3aTopax OenKoBOil
npupoasl. OcOOEHHOCTH CTPOCHHUSI M CBOWCTB B CPaBHEHHWU C HEOPTaHMUECKUMH KaTajH-
3aropamu. Kiaccupukamust dpepmeHToB. OCOOEHHOCTH CTPOCHHUS M CBOWCTB (PEPMEHTOB:
CEJIGKTUBHOCTh U 3(P(HEKTUBHOCTh. 3aBUCUMOCTh AaKTUBHOCTH (PEPMEHTOB OT TEMIIEPaTyphI
u pH cpenpl. 3HaueHue GepMEeHTOB B OMOIOTHH U TPUMEHEHNE B TPOMBIIIIICHHOCTH.

Buramunsl. [lonstue o Butammnax. Mx kmaccudukanus m ob6oznauenue. Hopma mo-
TpeOaeHus: BuTaMuHoB. BogopactBopumelie (Ha npumepe BuramuHoB C, rpynnsl B u P) u
JKUpopacTBOpuMbIe (Ha npumepe BUTaMuHOB A, D u E). ABUTaMHHO3BI, THIIEPBUTAMUHO3BI
Y TUIIOBUTAMHUHO3bI, UX TPOPUITAKTHKA.

Topmonsl. TloHsTHE 0 rOpMOHAX Kak OHOJOTMYECKH AKTHBHBIX BEIIECTBAX, BBITIOJ-
HAIOLUX SHAOKPUHHYIO PETYJALHI0 KU3HEIEATENIbHOCTH opraHu3MoB. Kitaccugukanus
TOPMOHOB: CTE€POUJIbI, TPOU3BOJHBIE AMUHOKHCIIOT, MOJUIIECNITUAHBIC U OETKOBbIE TOPMOHBI.
OtnenbHbIE PEACTAaBUTENMN: ICTPAINO0I, TECTOCTEPOH, HHCYJNH, aAPECHAIIMH.

JlekapcrBa. [lonsTue o JekapcTBax Kak XMMHOTEpaneBTUYECKUX npenapaTtax. Kparkue
HCTOPUYECKHE CBEACHUSI O BOSHUKHOBEHUU U PAa3BUTUU XUMHUOTEpAnuu. ['pymnmbl JeKkapcTB:
cynbhaMuapl  (CTPENTONHI), AHTUOMOTUKHM (MEHUIWUINH), AHTUIUPETUKH (ACIUPHH),
aQHAJIBIeTUKU (aHANBTUH). MeXaHu3M JEeWCTBUS HEKOTOPHIX JIEKAPCTBEHHBIX IMPENaparos,
CTpOEHHE MOJIEKYJI, IPOrHO3UPOBAHHUE CBOMCTB HAa OCHOBE aHAJIM3a XUMHUYECKOI'O CTPOEHHUSI.
AHTUOMOTUKHY, UX KJIacCU(UKAIUA IO CTPOEHUIO, TUIY U CHEKTpY AeilcTBus. bezonacHble
CHocoObI IPUMEHEHHUS, JIEKAPCTBEHHBIE (POPMBI.

Hemoncmpayuu.

CpaBaenmne ckopoctu pasnoxkenus H»O, mom naeiictBueM ¢epmeHTa KaTamasbl U
Heopranuueckux karanuszaropos: Kl, FeCls, MnO..

OO0pa3ipl BUTAMUHHBIX NpenapaToB. [lomMBUTAMUHEL.

Wnmoctpanuu Gororpaduii >)kKHBOTHBIX ¢ pa3IMYHBIMU (POpMaMHU aBUTAMHUHO30B.

[TnakaT ¢ n300pakeHueM CTPYKTYPHBIX (POPMYJ 3CTpaanoIia, TECTOCTEPOHa,

aJipeHalINHA.
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B3aumogetictBue agpenanuna ¢ pactsopom FeCls.

benkoBas npupoaa nHCYIMHA (IIBETHAS peakius Ha OEIKN).

[TnakaTsl WK KoAOrpaMMbl ¢ GopMyaamMu aMuja Cyib(QaHUIOBOM KUCIOTHI, AUTUIPO-
donueBoil U JNOKHOW AUTHAPOPOIUEBOM KHUCIOT, OCH3WINEHUIWIINHA, TeTPAUKINHA,
nedorakcuma, acliupHHa.

Jlabopamopmuwie onvimot.

HcnplTaHue pacTBOPUMOCTH aJpEHaINHA B BOJE U COJIIHOM KUCIIOTE.

OOGHapyXeHue acliupruHa B TOTOBOH JICKAPCTBEHHOM (opMme.

Ilpakmuueckue 3anamus.

OOHnapyxenune BuUTamMMHa A B mojcoidHeyHoM Macie. OOnapyxkenune ButamuHa C B
a0104HOM coke. OmnpeneneHue BUTaMuHa D B pbIObeM JKUpE WU KyPUHOM XKEJITKE.

[JelicTBue amMuio3bl CIIOHBI Ha Kpaxmain. JleldicTBue NeruaporeHasbl Ha METUIICHOBBIM
cuHui. /leficTBUE KaTaia3bl HaA NEPOKCHUJ] BOIOPOA.

AHanu3 JEKapCTBEHHBIX IpPEnaparoB, MPOM3BOAHBIX CATUIMIOBON KHUCIOTHL. AHaIU3
JIEKapCTBEHHBIX MIPENapaToB, IPOU3BOJHBIX N-aMUHO(EHOMA.

2. O0mas ¥ HeOPpraHUvecKass XuMHUs
2.1. Xumus — HayKa 0 BelecTBax

CocraB BemecTBa. XuMHUYecKuEe 3IeMEHThl. CHOCcOObI CYHIECTBOBAHMSI XUMHUYECKUX
AJIEMEHTOB: aTOMBbI, IIPOCTbIE U CJOXKHBIE BelIeCTBA. BeriecTBa MNOCTOSHHOIO U
IIEPEMEHHOI0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB. BelecTBa MONEKYIIPHOIO U
HEMOJIEKYNIIpHOro crpoeHus. CnocoObl OTOOpa)XKeHHs MOJIEKYN: MOJEKYJsSIpHble U
CTPYKTypHBIE (POpMYJIbI; ILIAPOCTEPKHEBbIE U MaclTaOHble ImpocTpaHcTBeHHbIe (CTroapTa
— bpurne6a) Moaenu Mosexyi.

HN3mepenne BemecrBa. Macca aTOMOB M MOJIEKYJI. ATOMHAs €IMHHLA MAacChl.
OTtHOocHTEIBbHBIE aTOMHAsI M MOJIEKYJIsIpHas Macchl. KolmyecTBo BeniecTsa U €QUHULIBI €70
M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Uuciao ABoraapo. MonsipHas macca.

ArperaTHble COCTOSIHMA BelllecTBa. TBepi0oe (KpUCTANINYECKOE U aMOP(HOE), )KUIKOE
U Ta3000pa3HOE arperaTtHbleé COCTOSIHMS BelIecTBA. 3aKOH ABOIagpo M €ro CJIEICTBHSL.
MonsipHblii 00beM BelecTB B ra3000pa3HoM cocTosiHUM. OObeTMHEHHBINH ra30BbIi 3aKOH U
ypaBHeHuEe MenneneeBa — KnaneiipoHa.

Cmecu BemecTB. Paznuuns Mexay CMECSIMU M XUMHUYECKUMH coeAMHeHUAMU. MaccoBas
¥ 00beMHast 10U KOMIIOHEHTOB CMECH.

Hemoncmpayuu.

OnBITHI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAaHEHUS! MacChl BEILIECTB.

Habop mozeneit aTOMOB ¥ MOJIEKYJI.
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Hekoropsie BemecTBa KOJIMYECTBOM B 1 MOJIb.

Mopnenbs MoasipHOrO 00BEMa ra3oB.

Ilpakmuueckue 3anamus.

UzroroBneHne Mojeneil MOJEKyJl HEKOTOPBIX OPraHMYeCKUX M HEOPraHWYECKUX Be-
IIECTB.

Ouncrka BeniecTB (GMIBTPOBAaHUEM M JUCTWILIANMEH. OUUCTKa BEIIECTB MEPEKpUCTAa-
JI3alUEH.

2.2. CTtpoeHue aTomMa

ATOM — cJI0KHAs YyacTHIA. J[0Ka3aTeabCTBa CIIOKHOCTH CTPOCHHSI aTOMa: KaTOAHbBIE U
PEHTT€HOBCKHUE Ty4H, (OTOdPPEKT, paTuO0aKTUBHOCTD, SIEKTPOIIH3.

[lnanerapuass wmoxens aroma 3. Pesepdopma. Crpoenme atoma mno H. bopy.
CoBpeMeHHbIE MPEICTaBIECHUA O CTPOCHUHM aToma. KOpmycKyJspHO-BOJIHOBOW Ayaau3M
YaCcTULl MUKPOMHUPA.

CoctraB atomHoro sapa. HykiaoHbl: mpoTOHBI U HEUTpOHBI. M30TONMBI W HYKIUABI.
Y CTOMYHUBOCTS ALIEP.

DJIeKTPOHHAsSI 000,104Ka aTOMOB. [ToHsATHE 00 3IEKTPOHHON OPOUTAIH U SIIEKTPOHHOM
obnake. KBaHTOBBIE yHCHa: I1aBHOE, opOUTanbHOE (MOOOYHOE), MArHUTHOE U CIMHOBOE.
Pacnpenenenne 3MeKTPOHOB 1O AHEPTETHYECKUM YPOBHSM, MOAYPOBHSM M OpOUTAIISIM B
COOTBETCTBUU C NPUHLMIIOM HaMMEHbIEH HHepruu, npuHuunoM Ilaynu u npaBuiom
['yana. DnexkTpoHHbIE KOH(UTYpAIUH aTOMOB XUMHUECKUX JIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

DnekTpoHHas KiIacCUu(DUKAIMSI XUMHUYSCKHUX JIEMEHTOB: S-, P-, d-, f-amemMeHThI.

Hemoncmpayuu.

doTtoadexT.

Mozenu opOuTaneit pa3nuaHoit Gopmsl.

Jlabopamopnbwtii onvim.

Habmronenne criekTpoB MCIyCKaHMsI U MOTJIOLIEHUS COEIMHEHUN XMMHUYECKUX 3JIEMEH-
TOB C IIOMOIIBIO CIIEKTPOCKOIA.

2.3. Ilepuoanyecknii 3axoH u Ilepuognyeckas cucrema
XumMudeckux 3jeMmenToB JI. . MenaeiieeBa

OTkpbITHE MEPHOAMYECKOr0 3aK0HA. [Ipennocbulki: HaKOIIEHHE (PaKTOIOTHYECKOTO
marepuana, pabotel mnpenmectBeHHukoB (M. B. [leGepeitnepa, A. 3. Illankyprya,
Jx.A Hetonenaca, JI. KO.Meiiepa), cbe3n xumukoB B Kapncpys, THUHOCTHBIE KadecTBa /l.

N. MenpaeneeBa. Otkpeitue /1. 1. Menneneesbim [lepuoanueckoro 3akoHa.
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Ilepuoaguvecknii 3akO0H U cTpoeHMe aroma. UM3otombl. CoBpeMEHHOE TMOHSTHE
XUMHYECKOTO JJeMeHTa. 3akoHoMepHOCTh [. Mo3mu. CoBpemeHHas (OpMYyIUPOBKA
Ilepuonnueckoro 3akoHa. [lepuoanueckas cucrema v ctpoeHue aroma. GU3N4YECKUN CMBICI
MOPSIIKOBOTO HOMEPA JIEMEHTOB, HOMEPOB IpynIlbl U nepuoja. [lepuoauueckoe nzmMmenenune
CBOWCTB JJIEMEHTOB: paJHyca aTOMa; J3HEPIMM HOHU3ALMHU; DSJIEKTPOOTPULIATEIIBHOCTH.
[IpuunHbl U3MEHEHUST METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B I'PYIax
U TIEpHOax, B TOM YKCIIEe OOJBIINX U CBepXOoibiuX. 3HaueHue [lepnoanyeckoro 3aKoHa u
[lepnonnueckoi cuctemsl XumMuueckux snemeHToB Jl. 1. MenneneeBa 1uist pa3BUTHSI HAYKU
Y IOHUMaHUsl XUMUYECKON KapTUHBI MUPA.

Hemoncmpayuu.

Paznuunbie BapuanTtsl Ta0auibsl [lepuoanueckoil cucreMbl XxuMudeckux snemenTos Jl. 1.
Menneneena.

OO0pa3iubl IPOCTHIX BEIIECTB OKCUAOB U THIPOKCcHI0B 31emMeHToB III nmepuona.

Jlabopamopnwtii onvim.

CpaBHEeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHIOB U THAPOKCHI0B 3emeHToB |l mepuona.

2.4. CTpoeHue BelecTBa

IlonsiTne 0 XMMHMYeCKO#l CBA3M. THUIBI XMMHUYECKHX CBS3€H: KOBAJICHTHAs, WOHHAs,
METAJINYECKasi U BOJIOPOAHAS.

KoBanenTtHass xumuyeckasi cBsi3b. JIBa MexaHusma o0O0pa3oBaHUsI JTOW CBS3M:
OOMEHHBI U JTOHOPHO-aKUENTOpHBIH. OCHOBHBIE MapaMeTpbl 3TOTO THUIA CBS3U: JIMHA,
MPOYHOCTh, YroJl CBSI3W WJIM BaJEHTHBIM yrojl. OCHOBHBIE CBOMCTBAa KOBAJEHTHOW CBSI3U:
HACBIIIEHHOCTh,  TMOJSIPU3YeMOCTb U MPOYHOCTh.  DJEKTPOOTPUIATEIHHOCTh U
KJIaccu(uKanus KOBAJEHTHBIX CBS3€H IO 3TOMY IMPHU3HAKY: TMOJSpHAs M HEMOJspHAas
KOBaJICHTHBIE CBS3U. [[ONMSPHOCTD CBSI3U M MOJSPHOCTH MOJEKYIbl. Croco0 mepeKphIBaHMs
AIIEKTPOHHBIX OpOUTasell u Kiaccudukays KOBAICHTHBIX CBS3€H MO 9TOMY MPU3HAKY: G- U
n-cBsi3. KpaTHOCTh KOBaJE€HTHBIX CBS3€d M KJIACCH(UKAIMSA HX IO ATOMY MPHU3HAKY:
OJIMHApHBIE, JIBOWHBIE, TPOWHBIC, MOJYTOpPHBIE. THIBI KPUCTALINYECKUX PEUIETOK Yy
BEILECTB C 3TUM THIIOM CBSI3U: aTOMHbBIE U MOJIEKYJIsipHbIe. PU3MUECKUE CBOMCTBA BEIIECTB
C 3TUMU KPUCTATUIMUYECKUMU PEIIETKaMHU.

HNonnasi xumuveckasi c¢Bsi3b. KpallHuil ciydail KOBaJ€HTHOW MOJSPHOW cBs3u. Me-
XaHU3M 00pa3oBaHUs HMOHHOM CBsI3U. VIOHHBIE KpHCTAUIMYECKUE PEIIETKH U CBOMCTBA
BEILECTB C TAKUMH KPUCTAILIIAMHU.

Meraiuyeckasi xumuueckasi ¢Bsi3b. OCOOBIM THUIT XMMHUYECKOH CBS3H, CYIIECTBYIO-

IIUA B MeTaJUIaX M CIuIaBaX. Ee OTIMYMS M CXOACTBO C KOBAJCHTHOH M MOHHOM CBSI3SIMH.
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CBolicTBa METAIIIMYECKON CBSI3U. MeTauinyecKkue KpUCTAUIMUECKUE PEIIETKH U CBOMCTBA
BELIECTB C TAKUMHU KpUCTAJIJIAMH.

Bopopoanas xumudeckasi cBsizb. Mexanusm oOpazoBaHus Takou cBsi3u. Ee knaccudu-
KalMs: MEXMOJIEKYJSIpHAsE U BHYTPUMOJIEKYJSIpHAs BOJOPOAHBIE CBsI3U. MoJleKynsipHbIe
KPUCTAIJIMYECKUE DPELIETKU s 3TOro Tuma cBsi3u. Puznueckue CBONCTBA BEIIECTB C
BOJIOPOJHON CBsI3bt0. brosjornueckast posib BOJOPOAHBIX CBSI3€H B OpraHU3allUU CTPYKTYP
OMOMOIUMEPOB.

Enunas nmpupoga XMMHYECKUX CBS3€H: HAJIMYME PaA3JIMYHBIX THUIIOB CBSI3€d B OJHOM
BEILECTBE, IEPEX0/] OJTHOTO TUIIA CBA3U B IPYIOM U T. II.

Kommniiekcoo0pasoBanme. [loHsATHE 0 KOMIUIEKCHBIX coeauHeHUsAX. KoopauHanoHnHoe
YHCIIO KOMIUIEKCOOOpa3zoBates. BHyTpeHHss u BHewHsAa cepa komiiekcoB. Homenkiia-
Typa KOMIUIEKCHBIX coelMHeHn . VX 3HaueHue.

Hemoncmpauuu.

Mopnenu MOJIeKyJ pa3InyHOW apXUTEKTYPHI.

Mogenu u3 BO3IYIIHBIX IIAPOB IMPOCTPAHCTBEHHOT'O PACIOJIOKEHUS SP-, sz-, Sp3-
TUOPUIHBIX OpOUTasIeH.

Mopenu KpUCTAIUIMYECKUX PELIETOK Pa3INYHOr0 TUIIA.

Mopnenu monekyn JJHK u Genka.

Jlabopamopnwvie onvimot.

B3anMosieiicTBie MHOTOQTOMHBIX CITUPTOB € (DEIMHTOBOM KHUJIKOCTBIO.

KauecTBeHHEIE peakIii Ha HOHBI Fe’+ u Fel+,

2.5. ITotumepsl

Heopranuyeckne mnosmmepsl. [lomumepsl — mpocTble BewiecTBa C  aTOMHOMU
KPUCTAJNINYECKOM PpEeIIeTKOM: aIOTpONHble BHJIOM3MEHEHHUs yriepoaa (anMas, rpadwur,
KapOuH, (yiepeH, B3aUMOCBA3b THOpUAM3alMKM oOpOuTaneil y aToMOB yriepoja ¢
IIPOCTPAHCTBEHHBIM  CTPOEHUEM  AJUIOTPONHBIX MOAM(DUKAIMIL); CeleH U  TeJyp
1enoye4yHoro crpoenus. [lonumepsl — ClIOXHBIE BEIIECTBA C aTOMHOM KpPUCTAJITMYECKON
peleTKon: KBapll, KpeMHe3eM (IHOKCHIHbIE COEIMHEHHsS KpeMHHs), KOpYHZI (OKCHI
IIOMHUHMS) U QIIOMOCUIMKATHI (ITOJIEBBIE INIATHI, CIIOJA, KaoJIWH). MUHEpasl U TOpHbIE
moponsl. Cepa TmacTudeckas. MwuHepaJibHO€ BOJOKHO — acbect. 3HaYeHHE
HEOPraHMYECKUX MPUPOJHBIX MOJUMEPOB B (POPMUPOBAHUU OJHOM M3 T€OJOrHUECKUX
00o1oueK 3eMiu — JUTOC(EPHI.

Opranuyeckune mnojauMepbl. CrocoObl UX MOJIYYEHHUS: pPEAKUUH IOJUMEpPU3ALUN U

pPC€aknun TIMOJIMKOHACHCALIUH. CTPYKTypI)I MMOJIMMEPOB: HHHeﬁHBIe, Pa3BCTBJICHHLIC U
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npocTpancTBeHHbIE. CTPYKTYpHpPOBAHUE TOJUMEPOB: BYIKAHHU3AIUS KAaydyKOB, TyOIcHUE
0€JIKOB, OTBEPKICHUE MOJIUKOH/IEHCAIIMOHHBIX ITOJTUMEPOB.

Knaccudukanus norumMepoB 0 pa3iuuHbIM PU3HAKAM.

Hemoncmpayuu.

Komnekuuu miaactmacc, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX TOPOJI.

MunepanabHOE BOJIOKHO — acOECT — M U3/EIHS U3 HETO.

Mopnenu monekyn 6enkos, JJHK, PHK.

Jlabopamopnwvie onvimot.

O3znakomiieHHe ¢ 00OpaslaMu IUTACTMAcCC, BOJIOKOH, KayduyKOB, MHHEpAJIOB U TOPHBIX
HOPOI.

[IpoBepka muactMacc Ha SJIEKTPUUYECKYIO MPOBOJUMOCThH, TOPIHOYECTb, OTHOLIEHUE K
pacTBOpaM KHUCJIOT, HIEIOYEH U OKUCITUTEINICH.

CpaBHEHHE CBOICTB TEPMOPEAKTUBHBIX U TEPMOILIACTUYHBIX IJIaCTMAcCC.

ITonmy4yenue HUTEN U3 KalpOHOBOM WX JJABCAHOBOM CMOJIBI.

OO6HapysxeHue XJIopa B NOJUBUHUIXJIOPHUIE.

2.6. JlucnepcHbIe CHCTEMBbI

Ilonsitue o0 aucnepcHbix cucremax. Kiaccubukanus AUCTIEPCHBIX CUCTEM B
3aBUCHMOCTH OT arperaTHOro COCTOSIHUS JUCIIEPCHOHHOM CpelIbl U IucrepcHou ¢asbl, a
TaKkKe IO pa3Mepy WX dYacThil. | 'pyOoauCHepCHBIC CHUCTEMBI: 3MYJIbCHH W CYCICH3UU.
ToHKOIUCTIEPCHBIE CHUCTEMBI: KOJUIOMIHBIC (30JM W TelH) U WUCTUHHBIC (MOJICKYJISPHEIE,
MOJIEKYJISIPHO-UOHHBIE U HOHHBIC). Oddext Tunmana. Koaryasmus B KOIIOUTHBIX
pactBopax. CHHEPE3UC B TEIIAX.

3HavyeHHe AUCHEPCHBIX CHUCTEM B KUBOH M HEKUBOH NMPHUPOIEe M NMPAKTHYECKOMH
JKM3HH 4YeJI0BeKa. DMYIbCUU U CYCIIEH3UMH B CTPOUTENIbCTBE, MUIIEBOM M MEIMIIMHCKON
MPOMBILIUIEHHOCTH, KOCMETUKe. buosmornueckue, MEIUIIMHCKUE U TEXHOJIOTMYECKUE 30JIH.
3HaueHWe Tele B OpraHu3alu >KMBOW MaTepud. buomoruueckue, MHUILIEBHIE,
MEIUIIMHCKHE, KocMmeTnueckue renu. CuHepe3uc Kak (akTop, OMpPENemsomuil CpoK
TOJHOCTA TPOAYKIIMM Ha ocHoBe reneil. CBepThIBaHME KPOBU KaK OHOIOTHYECKUI
CHUHEpPE3HUC, €ro 3HAaUCHHE.

Hemoncmpayuu.

Bunbl quCIepCHBIX CHCTEM M X XapaKTEPHBIC TPU3HAKH.

[IpoxoxkaeHne nyda cCBeTa 4Yepe3 KOJUIOMJHBIE W HUCTHHHBIE pacTBOPH (dddexT
Tunnans).

Jlabopamopmnwvie onvimot.

[ToryueHue cycreH3uu cepbl U KaHUPOIIH.
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[TomryueHue 3MyJIbCHH PACTHTEIHFHOTO Maciia i OEH301a.

[Tomy4yenue 301 Kpaxmaiia.

[Tomryuenue 30114 cepbl U3 THOCYIb(]aTa HATPUS.

2.7. XuMH4ecKue peakunu

Knaccupukauuss XUMHYECKHMX peakuuil B OPraHMYecKOd W HEeOPraHu4vecKou
xumuu. [loHsTHe o0 XuUMuYeckoil peaknuu. Peakmum, wuaymue 0€3 HM3MCHCHHS
KaueCTBEHHOI'0 COCTaBa BEIECTB: ajUIOTPONMM3aLUsa M M3oMepu3anus. Peakiuu, uaymmue ¢
M3MEHEHHEM COCTaBa BEILECTB: MO YUCIY U XapaKTepy pearupyromux U oOpa3yromxcs
BelIeCTB (pa3lioKEeHUs, COCAMHEHMs, 3aMelleHHs, OOMeHa); MO H3MEHEHHIO CTeleHei
OKUCIICHUSI ~ DJIEMEHTOB  (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE W  HEOKHCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIMHN); 10 TEIIOBOMY d(PQeEeKTy (IK30- U IHIOTEPMUUYECKHE); IO
daze (romMo- M TETEPOTCHHBIC); IO HAMpaBICHHUIO (OOpaTHMBIE M HEOOpAaTUMBIC); TIO
UCIIONIb30BAHUIO KaTanu3atopa (KaTalUTUYECKWE M HEKAaTAIUTUYECKHE); MO0 MEXaHU3MY
(paauKanbHbIE, MOJIEKYJISIPHbIE U HOHHBIE).

BeposiTHOCTH NMPOTEeKAHUSI XUMHYECKUX peakuuii. BHyTpeHHssI 2HEprus, SHTAIbIHUA.
TemnoBoit >dext xumuueckux peakiuii. Tepmoxumuueckue ypaBHenus. CTaHmapTHas
SHTANIBNUA peakuuil M oOpazoBanus BemiecTB. 3akoH [. WM. T'ecca u ero cueactBus.
DHTpOIUSL.

Cxopocth XumMu4eckux peakumii. [lonstue o ckopoctu peakmuii. CKOpOCTh TOMO- U
FeTEPOreHHOMN peakuu. JHEPTUsl AKTUBALIUH.

@akTophl, BIUAIOIIME HA CKOPOCTh XMUMHYECKOW peakiuu. IIpupona pearupyrommumx
BenlecTB. Temneparypa (3akoH Bant — lN'odda). Konnenrpanus. Karanusatops! u katanus:
TOMO- W TETEePOreHHBIN, NX MeXaHu3Mbl. DEpMEHTHI, UX CpaBHEHUE C HEOPTaHWYECKUMH
KaTajau3aTopaMy. 3aBUCUMOCTh CKOPOCTH PpEAKIMH OT IOBEPXHOCTH CONPUKOCHOBEHUS
pearupyromux BeuecTB.

O0paTumMoCcTh XMMHYECKHUX peakuuil. XuMu4yeckoe paBHoBecue. [loHsTtne o
XUMHUYECKOM paBHOBeCHHU. PaBHOBECHBIE KOHIIEHTpAIlMU. JIMHAMUYHOCTH XHWMHUYECKOTO
paBHOBecusi. DaKTOPBI, BIUAIONINE HA CMEILIEHUE PABHOBECHUS: KOHIIEHTpAllUs, JaBJICHUE,
temneparypa (npuauun Jle [larense).

Hemoncmpayuu.

[IpeBpamenue kpacHoro ¢ocdopa B Oeiblii; KHCIOPOaa B O30H.

Monenu 6yrana u u300yTaHa.

HOJIy‘ICHI/IC KHCJIOpOda U3 NICPOKCHUAa BOAOPOJa U BOABI; ACTUAPATANA 3TAHOJIA.
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enouka mnpeBpamenuidi P—P2,0s—H3POs; cBoiicTBa yKCYCHOM KHCIOTBI; pEakiHH,
UAyIIHe ¢ 00pa30BaHUEM OCaJKa, ra3a M BOABI; CBOWCTBA METAJUIOB, OKHCICHUE abJeTu/Ia
B KMCJIOTY U CIIUPTA B alIbAECTUI.

Peaknuu ropenus; peakuuu 53HIOTEPMHYECKHME HA NIPUMEPE PEAKIUHU PA3JIO0KEHUS
(oTaHONA, KANUHHOW CENUTpPHI, OMXpoMara aMMOHHS) M IK30TEPMHUYECKHE Ha TMpUMEpPE
peakuii coenuHeHus (oOeclBeunBaHuE OPOMHOUM BOJIBI M PAcTBOpA MEpMaHraHaTa Kalus
STUJICHOM, TallleHUe U3BECTU U JIP.).

B3auMmopeiicTBue LMHKAa C pAacTBOpPAMU COJSSHOM M CEPHOM KHUCIOT HpPU Pa3HbIX
TEMIIEpaTypax, pa3HbIX KOHLUEHTPAUUsAX COJISIHOW KHUCJIOTHI; pa3JIOKEHUE IEepOKCcuaa
KHCIIOpOJla C MOoMOIIpl0 okcuaa Mapranmna (IV), karamassl ChIpOro Msica U CHIPOTO
KapToders.

B3aumopeiicTBie LMHKAa pa3iMYHON MOBEPXHOCTU (TOPOIIKA, MBUIA, TPAHYN) C KUCIO-
TOM.

Mojenp «KUMSIETO CIOS.

Cmemenne paHoBecus B cucteme: Fe3+3CNS  «— Fe(CNS)s; oMmblieHHE KHPOB,
peaxkuu 3TeprupuKaIuu.

3aBUCUMOCTD CTEIIEHHU AJIEKTPOJUTUYECKON IUCCOLMALMU YKCYCHOW KHCIOTBI OT pa3-
OaBiieHUS.

CpaBuenue cBoiict 0,1 H pacTBopoB cepHOl U CEpHUCTOM KHUCIIOT; MypaBbUHOM U YK-
CYCHOM KHUCJIOT; TUAPOKCUJIOB JIUTHS, HATPUS U KaJIUS.

Jlabopamopuvie onvimot.

[Tomydyenue KucCIOpoja pa3joKEHHEM TEPOKCHAAa BOJIOpoJa W (WIHM) MepMaHraHaTa
KaJIus.

Peakuuu, uaymme ¢ oOpa3oBaHWeM OcCajKa, ra3a WIM BOJBI JUISI OPTaHUYECKUX U He-
OpPTraHUYECKUX KHUCIIOT.

2.8. PacTBopbI

IHonsiTe o pacrBopax. PU3MKO-XUMHYECKAs] TPUPOJA PACTBOPEHUS M PACTBOPOB.
BzaumopeincTBue pacTBOpPUTENS M PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTH BEIIECTB.
CniocoObl BeIpaXKEHUSI KOHIICHTPAIIMN PACTBOPOB: MaccOBasi IOJIsi pACTBOPEHHOTO BEIIECTBA
(mpo1eHTHAas ), MOJISIpHAS.

Teopusi JIeKTPOJUTHYECKOH AUCCOUMANMU. MEXaHU3M JUCCOLMAIMU BEUIECTB C
pa3IMYHBIMM TUNAMHU XHUMHUYECKHX CBsi3el. BKiag pyccKkUX YYeHBIX B pPa3BUTHE
MPEJICTAaBICHU 00 JIEKTPOTUTHYECKON muccoruanui. OCHOBHBIE TOJOXEHHUS TEOPUH
ANEKTPOIUTHIECKON aucconuaui. CTEeeHb dJIEKTPOTUTHICCKON TUCCOIMAUU U (aKTOPBI

ee 3aBucuMocTH. CHIIBHEIE U CPpEAHUEC DJICKTPOJIUTEI.
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Hucconmanus  Boasl. Bomopomnsiii  mokaszarens. (Cpena  BOAHBIX — pacTBOPOB
AIIEKTPOIUTOB. Peakiiun oOMeHa B BOJHBIX PacTBOPAx 3JEKTPOJIUTOB.

I'maposu3 kak o0MeHHBbIN nmpouecc. HeoOpaTuMbIil THAPOIIN3 OPraHUYECKUX U HEOpra-
HUYECKHUX COCIMHEHUH U €r0 3HaYEHUE B IPAKTUYECKOHN JAEATEIbHOCTH YEIO0BEKA.

OOpartumelii ruaponu3 conei. CryneHuarsiii ruaposns. [lpakTuueckoe npuMeHeHUE
TUIPOJIN3A.

['maponu3 opraHnyeckux BemiecTB (O€NKOB, KMPOB, YIJIEBOAOB, MOJIHHYKJICOTHUIOB,
AT®) u ero OMOIOTMYECKOE W TMpaKTHYeCKOoe 3HavyeHue. OMBUICHHE >XUPOB. Peakius
aTepuUKaIIH.

Hemoncmpayuu.

CpaBHeHuE 3J1eKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMmeleHre paBHOBECHS IUCCOIMAIIMU CIa0bIX KUCIIOT.

WNHaukaTopel 1 U3MEHEHUE UX OKPACKHU B Pa3HbIX cpeaax.

CepHOKHUCIBIN U (epMEHTATUBHBINA TUAPOIIU3 YIIIEBOJIOB.

I'maponu3 kapOoHATOB, CyIb(ATOB U CHIIMKATOB HISTOYHBIX METAIJIOB; HUTPATOB CBUHIIA
(1) vu nMHKA, XJI0pH1a aMMOHHSL.

Jlabopamopnbwtii onvim.

XapakTep JUCCOLUAlUU Pa3InYHbIX THAPOKCUIOB.

Ilpakmuueckoe 3anamue.

[TpuroroBneHne pacTBOPOB Pa3INYHbIX BUJIOB KOHIICHTPALMH.

2.9. OKHCIHUTETbHO-BOCCTAHOBHUTEIbHBIC PEAKIMH.
DJIEKTPOXUMHUYECKHe MPOoLecchl

OKuUCIANTEbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. Crenenb OKHCJICHUS.
BoccranoBurenu u oxkucnaurenu. OKUCIEHNE U BOCCTAHOBJIEHHE. BaxxHelIne OKUCIUTENN
M BOCCTAaHOBHUTEIM. BOCCTaHOBUTENIBHBIE CBOMCTBA METAUIOB — IPOCTBIX BEILECTB.
OxucnuTeNnbHble M BOCCTAHOBHUTEIbHBIE CBOWCTBA HEMETANIOB — IMPOCTHIX BEILECTB.
BoccraHoBuTENnbHBIE CBOMCTBA BEIIECTB, OOpPa30BaHHBIX JJEMEHTaMU B  HU3IIEH
(oTpunarenbHO) creneHu okuciaeHus. OKUCIUTEIbHBIE CBOMCTBA BEUIECTB, 00Pa30BAHHBIX
DJIEMEHTAaMU B BbICIIEH (IIOJIOKUTENBHOM) CTENEHU OKUCIEHHUsS. OKHCIUTENBHBIE U

BOCCTAaHOBUTEJIbHBIE CBOMCTBA BEILECTB, OOPA30BAHHBIX 3JIEMEHTAMH B MPOMEXKYTOUHBIX

CTCIICHAX OKHMCJICHUA.

Kaacecndpukanus OKHCJIHNTEJIbHO-BOCCTAHOBHTEIbLHBIX peakumii. Peaxiuu
MEXaTOMHOTI'O u MEXMOJIEKYJIIPHOTO OKHUCJICHUSA-BOCCTAHOBJICHUS. Peaxnuun
BHYTPUMOJICKYJIAPHOT'O OKHUCJICHUSA-BOCCTaHOBJICHH . PeaKHI/II/I CaMOOKUCJICHU -

CaMOBOCCTaHOBJIEHUS (UCIPO-TIOPLIUOHUPOBAHMS).
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Metonbl cOCTaBIIEHUSI YPABHEHUN OKUCIUTEIBbHO-BOCCTAHOBUTEIBbHBIX peakuuid. MeTon
AIIEKTPOHHOTO  OaymaHca.  BrumsHue  cpeasl Ha  MPOTEKaHHE  OKHUCIHMTENBHO-
BOCCTAHOBUTEJIbHBIX MTPOLIECCOB.

XuMH4YeCKHe MCTOYHHUKH TOKA. OIJEKTPOJAHbIE MOTEHUUalbl. Psn  cTraHgapTHBIX
AJNIEKTPOJHBIX  MOTEHUUANOB  (JIEKTPOXUMHUYECKUM  pAJl  HANPSHKEHUW  METaJlJIOB).
['anpBaHWYECKUE SJIEMEHTHI W MNPUHIMIBI HX pa0doThl. COCTaBICHHE TallbBAHUYECKUX
anneMeHTOoB. OOpa3oBaHME TaJbBAaHUYECKMX Iap MpPU XUMHUYECKHUX  IIpOILECCaXx.
["anpBaHKMYeCKUE AJIEMEHTHI, IPUMEHSIEMbIE B )KU3HH: CBUHIIOBAsI aKKyMYJIsiTOpHasi 6aTapes,
HUKEJb-KaJMHEBbIe OaTapeu, TOTIMBHBIE 3JIEMEHTHI.

DJIeKTPOJIM3 PAacIiiaBOB M BOJHBIX PacTBOPOB 3JeKTPoJaMTOB. [lporieccsl,
IPOUCXOJAIIME Ha KaroJe€ W aHoJe. YPaBHEHHUS JJIEKTPOXHMUYECKUX IPOLIECCOB.
OJIEKTPOJIN3 BOJHBIX PACTBOPOB C HWHEPTHBIMH JJIEKTPOJAMHU. OIJIEKTPOJIU3 BOJHBIX
PacTBOPOB C PaCTBOPUMBIMHU 3JIeKTpoAamu. [IpakTuueckoe npuMeHEHUE IIEKTPOIU3A.

Hemoncmpayuu.

Boccranosnenue nuxpomara kanus HuHKoM. Boccranosnenue okcuna meau (1) yrnem u

BOZOpOOM. BoccTaHoBIeHME AUXpoMaTa Kajausl STUIOBBIM CIUPTOM. OKUCIUTENbHBIE

CBOMCTBA a30THOM KHUCIIOThL. OKUCIHUTENbHBIE CBOMCTBA AUXpOMATa Kajlusl.

[anpBaHMUYECKHE 3JIEMEHTHI U OaTapelku. DIeKTposu3 pactBopa xiopuaa meau (I1).

Jlabopamopnwvie onvimot.

B3auMozeiicTBue METaIOB C HEMETAJIAMHU, a TAKXKE C PACTBOPAMHU COJIEH U pacTBOpPaMH
KHCIIOT.

B3anmopeiicTBre cepHOM M a30THOM KUCIIOT C MEJBIO.

OxucnuTeNnbHble CBOMCTBA IEPMaHTaHaTa KaJusl B pa3JInUHbIX cpeaax.

2.10. Knaccudukanus Bemects. [IpocTbie BemecTsa

Kinaccnpukanusi Heopranmveckmx BemecTB. I[IpocTbie M CloXKHBIE BELIECTBA.
Oxkcuapl, ux kinaccupuxanusa. ['uapokcuasl (OCHOBaHUS, KHCIOPOICOAECPKAIINE KUCIOTHI,
amdorepHbie ruapokcubl). Kuciaotsl, nx kinaccudukamnus. OCHOBaHUS, UX KJIaCCU(PUKAIIHSL.
Comnu cpeHue, KUCIIbIE, OCHOBHBIE U KOMIUIEKCHBIE.

MeTtanibl. [lojgoxeHrne METaIIIOB B MEPUOANYECKON CUCTEME M OCOOEHHOCTU CTPOSHHUS
ux aromoB. [IpocTble BemiecTBa — METAJUIBI: CTPOEHUE KPHUCTAJUIOB U MeTajindyecKas
XuMHueckast cBsi3b. OOmue ¢uznyeckue CBOMCTBA METANIOB M MX BOCCTAHOBUTEJIBbHbBIE
CBOMCTBA: B3aUMOJICHCTBHE C HEMeTalaMd (KHCIOPOJIOM, TaJlOT€HaMH, CEpOH, a30ToM,
BOJIOPOJIOM), BOJOW, KHCIOTaMH, PACTBOPAMU COJIEM, OPraHMYECKUMHU BELIECTBAMU

(cupramu, rayioreHaIKaHaMu, (EHOJIOM, KHCIIOTaMu), menodaMu. OKCHIBI U THIPOKCHUIBI
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METaJIOB. 3aBUCUMOCTh CBOMCTB 3THX COCIMHEHHMHM OT CTEIEHEW OKHUCIEHUS METaJUIOB.
3HavyeHHE METAJJIOB B IPUPOJIE U KU3HU OPTraHU3MOB.

Koppo3ust METAJJIOB. [Tonsitue KOpPPO3HH. Xumuyeckas KOppOo3usl.
DnekTpoxumuueckas Kopposus. CriocoOsl 3alIUThl METAIIJIOB OT KOPPO3HH.

O0mme cnoco0bl MoJydyeHusi MeTaJioB. Metauisl B npupoje. Metayprus u ee
BUJIBI: THPO-, TUAPO- U DICKTPOMETALIYPrus. DJIEKTPOJIM3 paCIIaBOB U PACTBOPOB
COEIMHEHUI METAJUIOB U €r0 IPAKTUYECKOE 3HAUCHUE.

Hewmeramnsl. [lonoxenne HemerauioB B Ilepumomuueckodd cucreme, OCOOCHHOCTH
CTPOEHUS UX aTOMOB. DJIEKTPOOTPULIATENILHOCTD.

Bnaroponubie ra3pl. DIEKTPOHHOE CTPOCHUE aTOMOB 0JIATOPOJHBIX T'a30B U 0COOEHHOCTH
WX XUMUYECKHUX U PU3NICCKUX CBOUCTB.

Hewmertannsl — mpocTeie BemiecTBa. MX aToMHOE W MOJIEKYISIpHOE CTPOCHHE UX. AJIO-
Tponusa. XuMHYeCKHe CBONCTBA HeMeTaioB. OKUCIUTENbHBIE CBOIICTBA: B3aUMOICHCTBUE C
METaJUIaMH, BOJIOPOJIOM, MEHEE DJIEKTPOOTPULIATEILHBIMU HEMETaNIaMH, HEKOTOPBIMH
CJIOKHBIMU BeIIeCTBaMHU. BoOCCTaHOBUTENTBHBIE CBOMCTBA HEMETANIOB B PEAKIHUAX C
bTOpOM, KHUCIOPOJOM, CIOKHBIMH BEIIECTBAMU — OKUCIHUTENSIMHU (A30THOW M CEpHOM
KHUCIIOTaMU
u ap.).

Hemoncmpayuu.

Komnexkuus «Knaccudukaiuss HeOpraHn4ecKux BEHIECTB» W 00pa3Iilbl MpeaAcTaBUTENEH
KJIaCCOB.

Komnexkuust «Knaccudukamnuss opraHu4ecKuX BEIIECTB» M 00paslibl IMpeacTaBUTENeH
KJIACCOB.

Mopenu KpUCTaUIMYECKUX PEUIETOK METAIIOB.

Konnekuust MeTannoB ¢ pa3HbIMH (PU3NIECKIMHU CBOWCTBAMHU.

B3aumoneiicTBue TUTHS, HATPUS, MarHUS | JKeJie3a C KUCIOPOI0M; IIEJIOUYHBIX METAJIJIOB
C BOJIOM, criUpTaMu, (DEHOJIOM; ITUHKA C PACTBOPAMH COJITHOW M CEPHOM KUCIIOT; HATPHUS C
Cepoii; allOMUHHUSA C MOJIOM; >KeJe3a C PAacTBOPOM MEIHOTO KYIOPOCa; alIOMUHUSA C
pPacTBOPOM €JIKOT0 HaTpa.

OKCHIBI U THAPOKCHUIIBI XPOMA.

Koppo3ust MeTasiioB B 3aBUCMMOCTH OT YCIIOBHUH.

3amuTa MEeTauIoB OT KOPPO3UHU: 00pa3Ibl KHEPKABEEK Y, 3AIIUTHBIX TTOKPBITHA.

Konnekuust pya. DIeKTposin3 pacTBOPOB COJNEH.

Mojenu KpucTasIndecKuX pelieTok ioaa, anmmasa, rpagura.

Annorponust hochopa, ceprl, KUCIOPOIa.
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BzaumopeiicTBue BOJOPOIa C KUCIOPOAOM; CYPbMBI C XJIOPOM; HATpUs C HOAOM; XJI0pa C
pacTBOpoM OpOMUA Kallusi; XJIOPHOW M CEPOBOIOPOIHON BOJBI; 00ECIIBEUNBAHUE OPOMHOM
BOJIbI TUJICHOM WJIA all€TUIICHOM.

Jlabopamopnwvie onvimot.

O3nakomiieHHE ¢ 00pa3LamMu MPeICTaBUTENIEH KIacCOB HEOPTaHUIECKUX BEIECTB.

O3HakomIIeHHE ¢ 00pa3liaMy MPeICTABUTEICH KJIaCCOB OPraHMYECKUX BEIIECTB.

O3nakomieHue ¢ koyuiekuueit pya. [lonyuenue kuciopoja u ero coictsa. [lonyuenue

BOZIOPOJIAa U €T0 CBOMCTBA.

[Tony4yeHue miacTUYECKOM cepbl, XHMUUYECKHE CBOMCTBA CEPBI.

BzaumopeiicTBre METaIIo0B ¢ paCTBOPaMHU KUCIIOT U COJIEH.

CoiicTBa yriis: aacopOIOHHBIE, BOCCTAHOBHUTEIbHEIE.

B3auMozeiicTBue HMHKA WA aJTIOMUHUS C paCTBOPaMU KHUCIIOT U ILIEJIOYEH.

OkpalrBaHye MIaMeHH KaTUOHAMM ILEJIOYHBIX U IEI0YHO3EMEIbHbBIX METAJIJIOB.

2.11. OcHOBHbIE KJIACChl HEOPTAHUYECKUX H OPTaHMYeCKHUX COeJUHEeHHI

Bopopoanbie coennHeHusi HemeTasl10B. [lonyueHne ammmaka M XJIOpOBOAOPOJA
CHUHTE30M U KOCBEHHO. Pusmueckue cBorcTBa. OTHOIIEHHE K BOJE: KUCIOTHO-OCHOBHBIE
CBOMCTBA.

Oxcuapl W aHruaApuabl  KapOOHOBBIX  KuHCJOT. HeconeoOpasywomue
cosieoOpasyrome okcuabl. KucinotHele okcuabl, X cBoMcTBa. OCHOBHBIE OKCHIBI, UX
cBoiicTBa. AMQOTEpHBIE OKCHABI, UX CBOMCTBA. 3aBUCUMOCTh CBOMCTB OKCHIOB METAJIJIOB
OT CTENEHU OKHUCICHMS. AHTUAPUABI KapOOHOBBIX KHCIOT KaK aHaJOTW KHUCIOTHBIX
OKCH/IOB.

Kuciaorsl oprannyeckue M HeopraHmyeckue. KHucioTel B CBETE TEOPHM DIIEKTPOJIH-
TUYecKoi muccornuanuu. Kucinotel B cBeTe mpoToiauThdeckoi teopuu. Kiaccuduxanms
OpPraHMYeCKUX M HEOpPraHM4ecKHux KuciaoT. OOmiue CBOHCTBA KUCIOT: B3aUMOJIEHCTBHE
OpraHMYECKUX M HEOPraHMYECKUX KHCIOT C MEeTaJlJlaMH, OCHOBHBIMU M aM(pOTEPHBIMU OK-
CUJAMU U TUAPOKCUIAMHU, COJISIMHU, 0Opa30BaHUE CIOXKHBIX 3PUpoB. OCOOEHHOCTH CBOMCTB
KOHILICHTPUPOBAHHOW CEPHOM U a30THOU KHUCJIOT.

OcHoBaHMA OpraHuvecKkHe M Heopranmdeckue. OCHOBaHUS B CBETE TEOPHUH IJIEKTPO-
auTHYecKo aucconuanui. OCHOBaHMS B CBETE MpoTouTudeckoi Teopun. Knaccudukanus
OpPraHMYEeCKHMX W HEOPraHWYECKUX OCHOBAaHWM. XHMHUYECKHUE CBOWCTBA WIEJIOYEH U
HEpacTBOPUMBIX OcHOBaHMN. CBOWCTBA OECKUCIOPOIHBIX OCHOBAaHUI: aMMHaKa U aMHUHOB.

BzauMHoOe BIMsIHHE aTOMOB B MOJICKYJIC aHUJIMHA.
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AM@oTepHble OpraHnyeckue W HeOpPraHu4YecKue coeauHeHusl. AmdoTepHbIe
OCHOBaHHUsS B CBETE MPOTOJUTUYECKOW Teopuu. AMDOTEPHOCTh OKCHIOB M THUIPOKCHUIIOB
MEPEXOIHBIX METAIIJIOB: B3aUMOJICHCTBUE C KUCIOTAMHU U HIETIOYaMHU.

Conu. Kiaccudukanuss 1 XumMudeckue cBoMcTBa cosieil. OCOOCHHOCTH CBOWMCTB COJICH
OPTraHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eneTnueckasi CBf3b MeXIAYy KJIACCAMH OPraHUYeCKHMX W HEOPraHMYeCKUX
coeqrMHeHUi. [IoHATHE O TEHETUYECKOM CBS3U M I€HETUYECKUX PsAJIaX B HEOPraHUYECKOH U
opranuueckoil xumuu. ['eHeTHueckue psanpl MeTaia (Ha IpUMepe KalbLUS U JKeJes3a),
HeMmeTalla (cepbl W KpPEeMHHsI), MEepeXOJHOro ajieMeHTa (UuHKa). ['eHeTHueckue psaasl U
FEeHETUYECKas CBsI3b B OpraHMYecKoi XxuMuu. EAMHCTBO MUpa BEIIECTB.

Hemoncmpayuu.

Konnexkunu KUCTOTHBIX, OCHOBHBIX 1 aM(DOTEPHBIX OKCUIIOB, IEMOHCTPALIUS UX CBOUCTB.

B3aumopeiicTBie KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOM KHUCIOT, a TakKe pa30aBiieH-
HOM a30THOM KUCJIOTHI C MEJBIO.

Peakuus «cepeOpsiHOTO 3epKaia» A MypaBbUHOM KUCIIOTHI.

B3aumopeiictBiue pacTBopa THIPOKCHIA HATPUA C KHUCIOTHBIMH OKCHIAMHU (OKCHUIOM
docdopa (V)), ampoTepHBIMU THAPOKCHUIAMHU (THIAPOKCHUIOM IIMHKA).

B3aumopeiicTBue aMMHaka ¢ XJIOpOBOJOPOIOM U BOJOM. AHAJIOTMYHO JJIsI METUJIAMUHA.

B3anmoneiicTBue aMHUHOKHCIIOT C KACTOTaMH | 1ieiouaMu. OCyIecTBICHHE EPEXO0/I0B:

Ca — Ca0O — Ca3(POas)2 — Ca(OH),
P — P20s — H3POg4
Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu
C2HsOH — CoHs — CoH4Brr

Jlabopamopnvie onvimot.

[Tomy4yeHue u CBOMCTBA yTIEKUCIOTO Ta3a.

CBoiicTBa COJNISIHOM, CEpHOU (pa30aBIECHHON) U YKCYCHOM KUCIIOT.

B3aumoneiictBue ruapokcuna Hatpus ¢ consmu (cynabpatom menu (ll) u xmopumom
aMMOHWUS).

PaznoxxeHnue ruipokcuia Meiu.

[Toryuenue u amdoTepHbIe CBOWCTBA THIPOKCH]IA ATTFOMUHMUSL.

ITonyuenue KeCTKOW BOABI U U3YUEHHUE €€ CBOWCTB. Y CTpPaHEHHUE

BPEMEHHOM U MOCTOSIHHON KECTKOCTH.

Hpaxmuuecxue 3aAHAmMUA.
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ITonmy4yenue XJ10pOBOAOPOAA U COISTHOM KUCIIOTHI, UX CBOWCTBA.
ITony4yenue ammuaka, €ero CBOMCTBa.
2.12. Xumus 371eMeHTOB

S-DJIeMEHTBI

Boxopoa. /[BoliCTBEHHOE MOJI0KEHUE BOJOPOJAA B NMEPUOAMYECKOU cucTeMe. M30Tomnbl
Bozopoja. Tspkenas Boga. OKUCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOICTBA BOIOPOAA, €T0
IIOJIy4eHHUE U pUMeHeHHe. Poib BOJOpoaa B )KUBOW U HEKUBOM IIPUPOJIE.

Bopna. Ponb BoIbI Kak cpenooOpa3yroliero BelecTBa KIETKH. DKOJOTHUECKUE acleKThl
BOJIOIIOJIb30BAHUS.

JaeMentbl |A-rpynnbl. llenounsie Metamibl. OOmas XapakTepUCTHKA MIETOYHBIX
METaJUIOB Ha OCHOBaHWUM IosioxkeHuss B Ilepmommueckoit cucreme snemeHtoB [l U.
MenpneneeBa u crpoeHust aromoB. Ilomyuyenue, ¢usnyeckue W XMMHUYECKHE CBOMCTBa
IIEJ0YHbIX MeTaIoB. KaTHOHBI LIeOYHBIX METAJUIOB KaK BaKHEHIIas XUMu4eckas Gpopma
UX CYUIECTBOBAHMSI, PErYyJSTHUBHAs POJb KaTHOHOB Kajlus M HAaTpusi B JKUBOM KIIETKE.
[TpuponHble cCOeAMHEHNS HATPUSI U KaJusl, UX 3HAYCHHUE.

JueMeHnThl |lA-rpynnbl. OOmas XapakTepUCTHUKA IIETOYHO3EMENbHBIX METAJIOB U
MarHvs Ha OCHOBaHMM nojoxeHus B Ilepuoguueckont cucreme snemenros /I, M.
MengeneeBa u crpoeHus atoMmoB. Kaibiuii, ero noimyuyeHue, pusnueckue U XUMHYECKUE
CBOlicTBa. BakHelIne cOeqMHEHUs KalblUsd, WX 3HaYeHUE W npuMeHeHue. Kanbuuii B
HpUpoJe, ero OUoJoruyecKas poib.

p-OneMeHTHI

AsnroMuHMI. XapakTEepUCTHKA AIFOMUHUS HA OCHOBAaHUU MOJI0KEeHMs B [lepuonnueckon
cucreme snemeHToB JI. M. MenneneeBa u crpoenus aroma. Ilomyuenue, ¢usnueckue u
XUMHYECKHE CBOMCTBA QJIIOMMHMs. BakHeWllne COENMHEHHUs allOMHMHHS, MX CBOMCTBA,
3HaueHue 1 npuMeHeHue. [IpupoaHbie coeNMHEHNs aTFOMUHUS.

VYraepon u kpemuuii. OOmas xapakTepUCTHKa Ha OCHOBAaHUM MX IMIOJOXKEHHUS B
ITepuonnueckoit cucreme JI. M. MenneneeBa u crpoeHust aroma. [IpocTeie BemiecTsa,
oOpa3oBaHHBIE 3THUMM 3jeMeHTaMH. OKCHIBl M THIPOKCHABI yIriiepofa M KpEeMHHUS.
Bakneiimue coyin yroibHON U KpeMHUEBOM KUCIIOT. CHIIMKAaTHAs: IPOMBIILIIIEHHOCTb.

I'anorennl. OOIas XapaKTepUCTUKA raJOr€HOB HAa OCHOBAHUU MX MosioxkeHus B Ilepuro-
nuyueckoit cucreme snemeHToB [[.M.MennaeneeBa u cTpoeHust aToMOB. ['ajioreHsl — mpo-
CTBIE BEILIECTBA: CTPOCHHUE MOJIEKYJ, XMMHUYECKHE CBOWMCTBA, MOJYYEHHE M IPUMEHEHUE.
Baxknelimue coeMHEHNs TajoreHoOB, UX CBOMCTBA, 3HAYE€HUE U NpPUMEHEHHUE. ['amoreHsl B

npupoe. buonornueckas posb raJoreHosB.
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Xanbkorenbl. O0Imas XapakTepUCTHKa XaJIbKOT€HOB Ha OCHOBAaHMU UX IOJIOKEHHS B
Ilepuonnueckoi cucreMe ieMeHToB [ 1. MenneneeBa U cTpoeHUs: aTOMOB. XaJIbKOI'€HBI
— npocTble BeuecTsa. Ayutorponust. CTpoeHre MOJIEKY aJUIOTPOIHBIX MOAU(DUKALUN U UX
cBoiicTBa. IlomyyeHne M NmpUMEHEHHE KUCIOpOJa U cepbl. XaJIbKOTEHbl B IPUPOJE, UX
Ouosioruueckas poib.

JaeMenTbl VA-rpynnbl. OOmas XapakTepUCTHKa JJIEMEHTOB JTOM TpYIIBl Ha
OCHOBaHMM UX nojioxkeHus B Ilepuoamueckoit cucreme anemenros . M. Menneneesa u
cTpoeHus: aToMoB. CTpoeHHE MOJIEKYIIbI a30Ta U alJIOTPOIHBIX MoauduKkanuil pochopa, ux
bu3nyeckne U XMMHUUYECKHE CBOMCTBA. BojopoaHble coeanHeHus 3neMeHToB VA-Tpynbl.
Oxcuzpl a3oTa u Gocdopa, COOTBETCTBYIOIUE UM KUCIOTHL. Conn 3Tux Kucnot. CBoiicTBa
KHCJIOPOIHBIX COCTUHEHUH a30Ta U (hocdopa, ux 3HaUeHHE U MPUMEHEHHe. A30T U pochop
B IIpUPOJE, X OMOJIOTHYECKAs POJIb.

AaeMenThl |VA-rpynnbl. O01ias xapakTeprUCTHKA 3JIEMEHTOB 3TOM IpyIIIbl HA OCHOBA-
HUM UX nosio)keHus B [lepuoamueckoii cucreme anemeHToB . 1. Menneneesa u ctpoeHus
aToMOB. YriiepoJ u ero autorponus. CBONCTBA aUNIOTPONHBIX MoaU(UKaLMK yriiepoaa, ux
3Ha4YeHue U npumeHeHue. OKCHIbI U THIPOKCUIBI YIJIepoJa U KPEMHHs, UX XUMUYECKHE
cBoiictBa. ConM yroipHOW M KPEMHHUEBBIX KHUCIOT, HMX 3HAU€HUE M MPUMEHEHHE.
[TpuponooOpasyromiast poib yriaepoaa Uit KUBOK M KPEMHHUS U HEXKUBOU TPUPOIBI.

d-DnemeHTbI

Ocobennoctu crpoerusi atomoB d-anementoB (IB-VIIIB-rpynm). Menb, HUHK, XpoM,
&Kene30, MapraHell Kak MpoCThle BEIeCTBa, UX (U3MYECKHe U XMMUYecKkue cBoiicTBa. Ha-
XOXKJICHHE JTUX METAUIOB B MpPUPOJE, WX MojydyeHue u 3HadeHue. CoenumHenus d-
AJIEMEHTOB C Pa3JIMYHbIMU CTETICHSIMH OKHCIIEHUS. XapaKTep OKCUJIOB U TMAPOKCUAOB 3TUX
AJIEMEHTOB B 3aBUCUMOCTH OT CTENEHU OKHMCIIEHHUS METaslIa.

Hemoncmpayuu.

Konnexkuuu npocThIX BemiecTB, 00pa30BaHHBIX IEMEHTAMHU Pa3IMUYHBIX 3JIEKTPOHHBIX
CEMENCTB.

Konnexkunyu MuHEpaaoB U FrOPHBIX MOPOJ.

[Tony4yeHue amnoTpONHBIX MOAM(UKALUN KUCIOpoa, cephbl, hochopa.

XvMHYecKue CBOWCTBA BOOPOa, KHUCIOPOaa, cepbl, pochopa, raJoreHoB, yriaepoaa.

Oxkcuasl cepsl, a3oTa, yriepoja, ’eje3a, MapraHia, MeAu C pa3InYHbIMU CTEHEHSIMHU
OKHCJIEHHUS, UX CBOMCTBA.

I'mapokcunel cepel, XpomMa, Maprasua, Keiae3a, MeId, alFlOMUHNS U LIMHKA, UX MOJIyYEHUe
Y XMMUYECKHE CBOMCTBA.

Jlabopamopmnwvie onvimot.
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W3yuyenue CBOMCTB IIPOCTHIX BELIECTB U COCIUHEHUM S-3JIEMEHTOB.

M3yuyenue CBOMCTB IIPOCTHIX BEUIECTB U COCIUHEHUN P-JIEMEHTOB.

M3y4eHune CBOWCTB MPOCTHIX BELIECTB U COSAMHCHUH (-371eMEHTOB.

Ilpakmuueckue 3anamus.

[Tonydyenune ruApOKCUIOB ATIOMUHHUS U [IUHKA; UCCIEA0BAaHUE UX CBOKCTB. [lonyuenue u

HCCJICIOBAaHUE CBOMCTB OKCHJIOB CEpHI, yriaepoaa, pocdopa.

2.13. XuMusd B JKH3HH 001eCTBA

XuMusl ¥ POM3BOACTBO. XUMUYECKAsl POMBIIIJIEHHOCTh U XUMUYECKHUE TEXHOJIOTHH.
Celppe 11 XMMHUYECKOW HPOMBIIUIEHHOCTH. Boga B XMMHYECKOW HPOMBIIUIEHHOCTH.
OHeprusi Uil  XUMHUYECKOTO Mpou3BojJcTBAa. HayuHble NOpUHIMUIBI XUMHYECKOTO
IPOM3BOJCTBA. 3allUTa OKPYXKAIOLIEH cpeapl M OXpaHa Tpyda MpU XUMHYECKOM
npou3BoACTBE. OCHOBHBIE CTaJMM XMMHUYECKOr0 Mpou3BoAcTBa. CpaBHEHHE MPOU3BOJICTBA
aMMHaKa U METaHoJIa.

XuMHs B CeJIbCKOM X03siiicTBe. XUMHU3alUs CEIbCKOr0 XO34MCTBA U €€ HANPABICHUA.
Pactenns w mouYBa, TOYBEHHBIM TIOTJIOMAIOIIMK KOMIUJIEKC. YIOOpeHHS U WX
KJaccugukanusa. XuMUYECKHe CPEICTBA 3alUThl pacTeHuidl. OTpULaTeIbHbIE TOCIEACTBUS
MPUMEHEHUS MECTUINIOB U 00pb0a ¢ HUMHU. XUMH3AIUs )KUBOTHOBOJICTBA.

Xumusa u IKojorusi. XHMMHMUYECKOE 3arpsi3HEHUE OKpyxkaroued cpeasl. OxpaHa
ruipoc@epbl OT XMMUYECKOI0 3arps3HeHus. OXxpaHa MMo4Bbl OT XUMHUUYECKOTO 3arpsi3HEHUS.
Oxpana atmochepsl OT XuMHUYeCKOro 3arps3HeHus. OxpaHa @uopbl U ¢ayHbl OT
XUMHUYECKOTO 3arps3HEHUsI. BUOTEXHOIOTUsI U T€HHAsl HHKEHEPUSI.

XuMusi 4 MOBCeIHEBHAS KU3Hb YesioBeKa. [[omaniHss anTeka. Morore u YucTsime
cpeactBa. CpenctBa OOprObI ¢ OBITOBHIMH HAaceKOMbIMH. CpeicTBa JIMYHOW TUTHMEHBI H
KOCMETUKU. XHUMHS M 0OHUIAa. MapKUpOBKM YIMIAKOBOK IMHILEBBIX M T'UTHEHHMYECKUX
MPOJIYKTOB U YMEHHUE X YNTATh. DKOJIOTHS KUIIMIIA. XUMUS U TEHETHKA YeJIOBEKa.

Hemoncmpayuu.

Mopenu npou3BOJCTBA CEPHOM KUCIOTHI M AMMHAKA.

Konnekuust ynoopeHuit 1 mecTUIIUI0B.

OO0pa3ipl cpeacTB OBITOBOM XUMUU U JIGKAPCTBEHHBIX MPENapaToB.

Ilpakmuueckue 3anamus.

O3HakoMJIEHHE € KOJUIEKIINEN y1oO0peHuil 1 MeCTUIUI0B.

O3HaKOMIICHHE C 06pa3uaMH CpCACTB OBITOBOM XMMUH U JICKApCTBCHHBIX MIPCIIapaTOB.

IIpumepHbIe TeMbl pedepaToB (0K/I210B), HHIAMBHAYAJIbHBIX IPOCKTOB

* buorexHosorus u reHHas HHxeHepus — TexHosnoruu XXI Beka.
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HanorexHoiiorus kak NpUOPUTETHOE HAIIPABJICHUE PA3BUTHS HAYKU U IIPOU3BOJICTBA B

Poccuiickoit deneparum.

CoBpeMeHHbIE METO/IbI 00€33apaskuBaHMS BOBI.

AJ10TpONNs METAJLIOB.

Kuznup n gesrensHocth .M. Mennaeneena.

«Ilepuonnyeckomy 3akoHy OyJylliee HE TPO3UT Pa3pyLICHUEM...»

Cunres 114-to anemenTa — TpuyM@ pOCCHICKUX (HU3UKOB-SICPIITHKOB.
H3oTomnb! Bogopoa.

Hcnonp30BaHne paJuOaKTUBHBIX U30TOIIOB B TEXHUUECKUX LIEIISX.
PeHTreHoBckoe M3y4yeHue U €ro UCIO0Jb30BaHUE B TEXHUKE U MEIULIMHE.
[1na3ma — yeTBepTOE COCTOSIHUE BEILLIECTBA.

AmMopdHBIE BelecTBa B PUPOIE, TEXHUKE, OBITY.

OxpaHa oKpy:Karolen cpelibl OT XUMUYECKOro 3arpsizHeHus. KonnyecTBeHHbIE Xa-
PaKTEPUCTUKH 3arpsi3HEHUS] OKPYKAIOIIEH CPeIbl.

[TpumeHeHne TBEpAOTo U ra3oodpasHoro okcuaa yriaeposaa (1V).

3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

['pyOonaucniepcHble CUCTEMBI, UX Kilaccu(UKAIM U UCIIONb30BaHKe B rpodeccro-
HAJIBHOU J1eATeIbHOCTH.

KocMernueckue renm.

[IpumMeHeHue cycieH3Uil U SMYJIbCUI B CTPOUTEIBCTBE.

MuHepasbl U TOpHBIE TOPOABI KaK OCHOBA TUTOC(HEPHI.

PactBops! BOKpyr Hac. TUIBI pacTBOPOB.

Boga kak peareHT u cpena A1 XMMHYECKOT0 IIpolecca.

Kuznub u gestenpHoCcTh C. AppeHuyca.

Bxnan oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH 3JIEKTPOIUTUYECKON Iucconna-
1007078

VYcerpaHneHue ®KeCTKOCTH BOIBI HAa TPOMBITIUICHHBIX TIPEATIPUATHSIX.

CepHas KuCI0Ta — «XJIe0 XUMUYECKON MPOMBIIIJIEHHOCTH.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT Ha MPEINPUITHSIX Pa3IMYHOTO MPOQUIIS.
OKcubl ¥ COJIA KaK CTPOUTENbHBIE MaTEpHAIbI.

Hcropus rurca.

[ToBapeHHas COJIb KAaK XUMHUYECKOE ChIPhE.

MHoronukuii kKapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIILIIECHHOCTH, B OBITY.

Peakmun TOpCHUA HAa IPOU3BOJACTBC U B 6LITy.
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BupryansHoe MOE€IMpPOBaHNE XUMHUECKUX POLIECCOB.
DIIEKTPOJIN3 PACTBOPOB AIEKTPOJIUTOB.
DJIEKTPOJIN3 PACILUIABOB 3JIEKTPOJIMTOB.

HpaKTI/I‘ICCKOC IIPUMEHCHUEC DJICKTPOJIM3A: pa(i)I/IHI/IpOBaHI/Ie, rajibBaHOIIJIaCTHUKA,

TaJIbBaHOCTCT Hs.

Hcropust mosydeHus ¥ MPOU3BO/ICTBA ATFOMHUHHMS.
DIIEKTPOTUTHIECKOE IMOTyYeHUE U pPaPUHUPOBAHUE MEIH.
Kuznup n gesrensHOCTh . J{9BH.

Ponp MeTaioB B HCTOPUM YETI0BEYECKON HUBUIM3aLMU. VIcTOpHUs OTeUeCTBEHHOU

yepHOi MeTaurypruu. COBpeMEHHOE METAIyprHueCKOe IIPOU3BOJICTBO.

I/ICTOpI/IH OTEYECTBEHHOM I_lBeTHOﬁ MCTAJUTYPTHHU. Ponp MeTanioB u crjiaBoOB B

HAYYHO-TEXHUYCCKOM Iporpecce.

Koppo3us MeTaiioB U cnocoObl 3alIUTh OT KOPPO3UH.
WuepTHble Uiy 6J1aropoHbIe Ta3bl.

Poxparomue coymm — rajaoreHsl.

Hctopus mBeACKONW CIUYKH.

Wcropust BOBHUKHOBEHUS U Pa3BUTHS OPTaHUUECKOU XUMUMU.
Kuznb u gestensHocTh A. M. Bytiieposa.

Buranusm u ero kpax.

Ponp oTeuecTBEHHBIX YYCHBIX B CTAHOBJICHUH U PA3BUTHUU MHpOBOﬁ OpFaHquCKOﬁ

XUMUU.

COBpeMeHHHe MNpEACTABJICHUA O TCOPUHN XUMHUYCCKOT'O CTPOCHU .
DKOJIOTHYECKHE aCIIEKThI UCIIOIb30BaHU YIJI€EBOAOPOAHOTO ChIPhbA.

OKOHOMHUYECKHE aCIICKThI MCKAYHAPOAHOI'O COTPYAHHUYCCTBA 11O UCIIOJIb30BAHHUIO

YIJIEBOIOPOAHOIO CBHIPBSI.

I/ICTOpI/I}I OTKPBITUA U pa3pa60TKH ra3oBbIX H He(bTHHBIX MGCTOpO)KI[eHI/Iﬁ

Poccutickoi @enepanuu.

XuMUS YTIeBOJOPOIHOTO ChIpbs U MOs Oynymiast mpodeccus.

YTI1€BOAOPOIHOE TOIINBO, €0 BU/IBl U HA3HAYCHHUE.

CuHTeTHYeCKHE KayuyyKH: HCTOPHS, MHOT0OOpa3ue U NepCreKTHBHI.
Pe3nHOoTEXHMUECKOE MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM IIPOTPECCE.
CBapouHOe MPOU3BOICTBO U POJIb XMMHUHU YTIIEBOJOPOIOB B HEM.

HedTp u ee TpaHCIOpTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXTYHAPOIHOTO

COTPpYAHUYECTBA.
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4. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOW JUCIHUILIAHBI

ITo npodeccuu 43.01.09 IloBap, konaUTEP

Bun yaeOHOM paboThI Oovem
uacoe
MaxkcumasbHasi yueOHasi Harpy3ka (ykasvteaemca moavko ona @Iroc CIIO 3+) | 186
O0s3aTesIbHAsI AYTUTOPHAsI YUeOHasi Harpy3Ka 171
B TOM YHCIJIE:
TEOPETUIECKOE O0yUeHHUE (JICKIIUU, YPOKH) 111
MIPAKTUYCCKHUE 3aHATUS 60
KOHTPOJIbHBIC PAaOOTHI 1
MIPOMEXYTOUYHas aTTecTanus B hopme dugppepenyuposannozo zauema (1 6
cemecmp), sx3amena (2 cemecmp)
U3 HUX YacOB Ha MPOo(eCcCHOHAIBHO OPUEHTHPOBAHHOE COJIepKaHne ydeOHOM 30
JICIATUTHHBI
CamocrosiTenpHas paboTa 00y4aromerocs
HToro yacon 186

XUMHUYECCKHUEC TTIOHATHUHSA

Conep:xanue XapakTepucTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH
00yueHust CTYJAEHTOB (HA YpPOBHe Y4eOHBIX JIeliCTBHIl)
Baxueiimue YMeHue paBaTh OINpPENEICHHE M ONEPUPOBATH CIEIYIOIIMMHU

XUMAYECKUMHU TIOHSATHSMHU: BEIIECTBO, XMMHYECKHH HIJIEMEHT,
aToOM, MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAsi M MOJICKYISIpHas
Macchl, HOH, QIJOTPONUs, HW30TONbI, XWMHUYECKasi CBS3b,
JIEKTPOOTPHUIIATEIBHOCTh, BaJI€HTHOCTh, CTENEHb OKHCJIECHUS,
MOJIb, MOJISIpHAsT Macca, MOJISIpHBIM 00BeM Ta3000pa3HbIX
BEIIECTB, BEIIECTBA MOJIEKYJISIPHOIO U  HEMOJIEKYJISIPHOTO
CTPOEHHUS,  pacTBOpPbI,  AJIEKTPOJIUT M  HEIJIEKTPOJIMUT,
JIEKTPOIUTHYECKAs JCCOLMaLus, OKHCITUTEb U
BOCCTAHOBUTENb, OKHUCJIIEHHE U BOCCTAHOBJICHHWE, TEIJIOBOM
3 dexT peakiuu, CKOPOCTh XUMHUYECKOW PpEaKIuu, KaTajus,
XUMHUYECKOe paBHOBecCHE, YTIIEPOIHBIN CKeJIET,

(GyHKIMOHATBHAS IPYIINA, U30MEPUsi, TOMOJIOTHUSI.

OcHOBHBIE 32aKOHBI

XHMHH

DopMyJIUPOBAHUE 3aKOHOB COXPAHEHHMS MacChl BEIIECTB U
MOCTOSHCTBA COCTaBa  BEIIECTB. YCTaHOBKA IMPUYUHHO-
CIEIACTBEHHOM CBSI3M MEXKJY COIAEPKAHUEM OTHUX 3aKOHOB U
HamMcaHUeM XHMHUYECKUX (opMyn M ypaBHEHH. YCTaHOBKa
SBOJIIOIIMOHHOM CYIIHOCTH MEHEIEEBCKOM W COBPEMEHHOMU

dbopmynupoBok mnepuoanveckoro 3akona JI. WM. Menneneesa.
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OObsicHeHre (HU3UYECKOTO CMBICIIA CUMBOJUKH TIEPUOINIECKON
TabMMIbl XuMUdeckux demeHToB . . MennaeneeBa (HOMepoB
JJIECMEHTa, IIepHOja, TPYIIbI) M YCTAaHOBKA IPHYUHHO-
CIICICTBEHHOW  CBSI3M  MEXKIY  CTPOCHHEM  aromMa |
3aKOHOMEPHOCTSIMH ~ M3MEHEHHUS  CBOWCTB  JJIEMEHTOB U
o0pa3oBaHHBIX HMH BEIIECTB B TMEpUOJAX © TPYIIaXx.
XapaKkTepUCTUKA JJICMEHTOB MaJIbIX U OOJBIIMX IEPHOIOB IO

ux nojoxkeHuto B [lepuoguueckoii cucrteme /. . Menneneena.

OcHoBHbBIE TeopuHn

XUMHH

YcraHoBKa 3aBUCUMOCTH CBOMCTB XHMMHUYECKMX BELIECTB OT
CTPOCHHSI aTOMOB OOpa3yIONIMX WX XUMHYECKHX JJIEMEHTOB.
XapakTepucTuKa BaKHEHIIMX THUIIOB XHUMHUYECKUX CBS3€H H
OTHOCUTENIHOCTU 3TOU THUHOJOTUU. OOBsICHEHHE 3aBHCHUMOCTH
CBOWCTB BEILIECTB OT UX COCTABa U CTPOEHUS KPUCTALIUYECKUX
pemerok. DOpMyJIMPOBKA OCHOBHBIX IOJIOKEHHN TEOpUHU
3JEKTPOJIUTUYECKON JMCCOLUMALMA U XapaKTEPUCTUKA B CBETE
3TONl TEOpPUHM CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHX
coequHeHnil. DOpPMyIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU
XMMHYECKOIO  CTPOEHUS  OPraHUYEeCKUX  COEAUHECHHU U
XapakTEpPUCTUKAa B CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX

KJIaCCOB OPraHUYICCKHUX CO€IUHEHUH.

Baskueilinime BelecTrsa

H MaTepHuajbl

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, IMOJIy4E€HUS H
npuMeHeHuss BaxkHedmmx MetamuoB (IA w A rpymm,
QJIIOMUHUS, JKeJe3a, a B €CTECTBEHHO-HAyyHOM IMpoduie u
HEKOTOpBIX O-3JIEMEHTOB) W MX COCAMHCHUH. XapaKTepHCTHKa
COCTaBa, CTPOCHHUS, CBOICTB, IOJIyY€HUS U TPUMEHEHUS
BaxkHeimux HemeramwoB (VIIIA, VIIA, VIA rpynn, a takxke
azota u Qocdopa, yriepoga U KpPeMHHs, BOAOPOAA) M UX
coequHeHU. XapaKkTepUCTHKa COCTaBa, CTPOCHMsI, CBONCTB,
MOJIy4EHUs U IPUMEHEHUSI BaXKHEHUIITNX KJIACCOB YIJIEBOJAOPOI0OB
(aKaHOB, IUKJIOAJIKAHOB, AJIKEHOB, AJIKWHOB, APEHOB) U HUX
HauOoyiee 3HAUYUMBIX B  HAPOJHOXO3SIMCTBEHHOM  IUIaHE
IpeiCcTaBuTENEeH. AHaTOTMYHAs XapaKTEPUCTHKA BaKHEHIIMX
Mpe/ICTaBUTENEeH APYTUX KJIACCOB OPTaHUYECKUX COEIMHEHUH:
METaHoJla M DJTaHOJa, CIOXHBIX 3(HUPOB, KUPOB, MBI,

anpneruioB (hopManpAeTHAOB H aleTanbleruia), KETOHOB
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(aeToHa), KapOOHOBBIX KHUCIOT (YKCYCHOW KHCIOTBI, JUIS
€CTeCTBEHHO-HAYYHOTO TNpO(His MpeaCTaBUTENEH  Ipyrux
KJIACCOB KHCIIOT), MOHOCaxapuaoB (TJIOKO3bI), AHCaxapHioB
(caxapo3bl), moJucaxapuaoB (KpaxMaja W  ICJIIIOJI03bI),
aHWJIMHA,  AMUHOKHCIIOT,  OENKOB,  HCKYCCTBEHHBIX  H

CHUHTCTUYCCKUX BOJIOKOH, KaAY4YKOB, IJIACTMACC.

XuMHYECKHH SI3BLIK U

CHUMBOJINKA

Hcnonb3oBanue B yueOHOM U TpodecCHOHATBLHON AEATEIbHOCTU
XMMHMYECKUX TEPMUHOB M CHMBOJIMKU. Ha3BaHMe W3y4eHHBIX
BEILECTB [10 TPUBHAIBHON MM MEXAYHApOIHOM HOMEHKIIATYpE
U OTPAKEHHE COCTaBa JOTHUX COCAMHEHUMM C IIOMOIIBIO
XUMHUYEeCKUX (opmyia. OTpakeHHEe XUMHUYECKUX IPOLECCOB C

IIOMOIIBIO ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ.

XuMHu4YecKHne pe€aknumn

OOvbsicHeHne CYIIHOCTH XUMHUYECKHUX IIPOLIECCOB.
Knaccudukanuss XMMUYECKUX  peakUuid M0  pasInYHbIM
IIPU3HAKaM: YHUCIYy M COCTaBy IPOAYKTOB M PEarcHTOB,
TerioBoMy  3¢¢ekTy, HampaBieHuIo, ¢aze,  HATHMYUIO
KaTaJl3aTopa, M3MEHEHUIO CTEIEHEH OKHCICHUS JJIEMEHTOB,
0o0pa3ylolMX BelecTBAa. YCTAaHOBKA IPU3HAKOB OOILEro M
pPa3sIMYHOTO B THUIOJOTMM pEaKUUH Uil HEOPraHWYECKOH u
oprannueckoil  xumuu. Knaccudunukanuss  Bemects U
IPOLECCOB € TOYKH 3PEHHUS OKHCICHHUA-BOCCTAHOBIICHHS.
CocraBeHne ypaBHEHMHM pEakIUil C IIOMOIIBI0 METOoAa
JIeKTpoHHOro OanaHnca. OOBsSCHEHHE 3aBUCHMMOCTH CKOPOCTH
XUMHMYECKON pEaKLUU U TOJOKEHUS XMMHYECKOIO PaBHOBECHS

OT pa3IMYHBIX (AaKTOPOB.

XUMHYeCKH IKCIIepH-

MCHT

BrinonHeHne  XMMUYECKOTO  AKCHEPUMEHTAa B MOJHOM
COOTBETCTBUM ¢ TpaBmiamu Oe3zomacHoctd. Halmroaenue,
(duxcanuss W ONMCAaHWE  PE3YJbTaTOB  IPOBEICHHOTO

IKCTIEPUMEHTA.

XuMnueckas nupopma-

s

[IpoBenenne  CaMOCTOSITEIBHOTO  TMOHUCKA  XUMHYECKOM
uH(OpPMAllUM C HCIOJIB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB
(HAyYHO-TIOMYJISIPHBIX W3/aHUM, KOMITBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB  Hntepnera). Mcmonp3oBaHME  KOMITBIOTEPHBIX

TEXHOJNIOTUM i1  00pabOTKM M  Tepefadyd  XMUMHUYECKOH
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nH(pOpMAIIMY U €€ TPEACTaBICHUS B PAa3IMUHBIX (popmax.

Pacuetsl no VYcraHOBKa ~ 3aBUCUMOCTH MEXAy  KadyeCTBEHHOMU u
XHMHYECKUM KOJMYECTBEHHOM  CTOPOHAMH  XHMHUYECKUX OOBEKTOB U
popmyiam npoueccoB. PemeHne pacyeTHbIX 3a4ad MO0 XUMHUYECKUM
U YPABHEHHUSAM (dbopmynaM U ypaBHEHHUSIM

IpodunabHoe u OObscHeHHEe XUMUYECKUX SBJICHUH, MPOUCXOISAIINX B IPUPOJE,
npogeccuoHaIbHO ObiITy W Ha mpousBoicTBe. OrmpeneneHrue BO3MOKHOCTEH

3HAYMMOE COlepsKaHue |[IPOTEKaHUs XUMUYECKUMX IIPEBPALICHUI B  pa3IU4HbIX
ycnoBusix. CoOJrofeHre MpaBUI 3KOJOTHYECKH TPAMOTHOTO
MOBEACHUA B  OKpyxkaromeil cpene. OueHka  BIUSHUA
XUMHUYECKOTO 3arpsi3HEHUsI OKPYXKAIOLIEH Cpellbl Ha OpraHu3M
YeJIOBEKa U JIPYTue >KuBbIe opraHu3Mmbl. CoOJt0IeHHE TPABUII
Oe3omacHoro oOpalieHus C TOPHYMMH M TOKCUYHBIMU
BelleCTBaMH, JiabopaTOopHbIM oOopynoBanueMm. Iloaroroska
PacTBOPOB 33JaHHOM KOHIIEHTPAIUK B OBITY M Ha IIPOU3BOJICTBE.
Kputnueckas OIICHKA JIOCTOBEPHOCTH XUMHYECKON

nH(OpMAaINH, TOCTYIAIONMIEH U3 Pa3HBIX HCTOYHHUKOB.

5.  YCJIOBHUA PEAJIM3AIIMA YUYEFHOW TUCUIIUILINHBI.

OcBoeHue mnporpamMmbl y4eOHOM AMCHUIUIMHBI «XUMHS» TMpEAroiaraeT Haludue
KabuHera XUMUH.

ITomewmenue KabuHeTa YJOBJIETBOPSIET TpeOOBaHUAM CanurapHo-
snuaeMuonornyeckux mnpasuna U HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo
TUIIOBBIM O0OpYy/IOBaHMEM, YyKa3aHHbIM B HACTOSILIUX TpeOOBaHUSAX, B TOM 4HCIE
CHeLMaTU3UPOBAHHON yueOHOM Mebenblo M cpelcTBaMM OOyuYeHHs, JOCTaTOYHBIMH ISt
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU 00yYarOIUXCS.

B kabunere wmmeeTcs MyJIbTUMEIUHHOE OOOpPYIOBaHWE, TMOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOrO Mpolecca MOTyT IPOCMAaTpUBATh BU3YalIbHYI0 HH(OpMAaIIHIO
10 XMMUH, CO3/aBaTh MPE3EeHTALNH, BUJIEOMAaTepHalIbl U T. 1.

B cocraB y4ueOHO-METOAMYECKOTO M MaTepUalIbHO-TEXHUYECKOTO OCHAIICHHUS
KaOMHETa XUMHH BXOJIST:

* MHOTO(YHKIIMOHAIbHBINA KOMILIEKC MTpernoaBaTes;
* HaTypaJibHble 0OBEKTbI, MOJENIN, TPUOOPHI U HAOOPHI AJIsi IOCTAHOBKH

JAEMOHCTPAIMOHHOI'0 U YUCHUYCCKOI'O DKCIICPUMEHTA,
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* TeYaTHbIE U SKPaHHO-3BYKOBBIE CPEJICTBA OOYUCHUS;

* Cpe/cTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH;

* pPCaKTHUBBIL

* TIEpEYHU OCHOBHOM U JIOTIOJTHUTEIILHOW y4eOHOM JTUTEPATYPHI;
* BCIIOMOTaTeJIbHOE 000PYAOBaHUE U UHCTPYKIIUY;

* OubmmoreyHsbId HOHI.

B Oubanoreunsiii (GoHJ BXOAAT YYEOHHKHM M Y4€OHO-METOIMYECKHE KOMILICKTHI
(YMK), pekoMeHIOBaHHbIC WJIM JIOMYIIECHHBIC IS MCIIOIB30BaHUS B MPOQECCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3AlMUAX, PEATU3YIONIMX 00pa30BATEIBHYIO MPOrPaMMy CpPEIHETrO
obmero oopazoBanus B npeaenax ocoerust OIIOIT CIIO Ha 6a3e ocCHOBHOTO 00IIeTro 00-
pa3oBaHUI.

bubimoreunbrii (HOHI NOMONHEH XUMHYECKOW SHIUKIONEAUEH, CIpPaBOYHUKAMH,
KHUTAMH JIJIS] YTCHUS TI0 XMMUH.

B mpomecce ocBoeHusi mporpammbl y4eOHOW AMCHUIUIMHBI «XUMUS» CTYACHTHI
UMEIOT BO3MOYKHOCTBH JOCTYIA K AJIEKTPOHHBIM Y4€OHBIM MaTepuanaM 10 XUMHH, UMEIO-
HIMMCSI B CBOOOJHOM JOCTyNe B ceTH VHTepHET (3JEKTPOHHBIM KHUTaM, MPAKTHKyMaM,
Tectam, Marepuanam EI'D u ap.).

JIUTEPATYPA

Juis1 cTyieHTOB

I'abpuensn O.C., OctpoymoB WN.I'. Xumusa ans npodeccuili M crenuaibHOCTEH
TEXHUYECKOT0 Mpoduis: ydeOHUK AT CTY. YUpexIeHui cpel. npod. odpazoBanus. — M.,
2014.

lNadpuensu O.C., OctpoymoB WN.I'., Octpoymosa E.E. u ap. Xumust mis npodeccuii
U CTIELUAIBHOCTEH €CTECTBEHHO-HAYYHOTO NMPOodUIs: yaeOHUK JUIs CTY/l. YUPEKIACHUN Cpe.
npod. obpazosanus. — M., 2014.

I'adpuensu O.C., Octpoymos WN.I'.,, CnagkoB C.A., HopodeeBa H.M. Ilpaktuxym:
yae0. mocoOue JuIst CTy. YUpekIeHui cpea. nmpod. oopazoBanus. — M., 2014.

I'a6bpuensn O.C., JlsicoBa I'.I. Xummus. TecTbl, 3amaun U yOpaxxHeHUs: yueo.

nocooue ISl CTyN. yupekaeHui cpea. mpod. odpazosanus. — M., 2014.

s npenogaBaresiei
@enepanbhblii 3akoH OT 29.11.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit

Denepanuny».
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[Tpuka3 MunucrepcTBa oOpazoBanuss U Hayku P®D ot 17.05.2012 Ne 413 «O06
YTBEPXKICHUH (eepaTbHOrO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHETrO
(momHOTO) 00ITIeTO 00pa30BAHUS Y.

[Ipukaz MunucTepcTBa oOpazoBaHusi U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuil B [Ipuka3z Munucrepctsa oOpazoBanus 1 Hayku P® ot 17.05.2012 Ne
413 "OO6 ytBepkaeHHH (heAepabHOTO TOCYJapCTBEHHOIO O00pa3oBaTENBHOIO CTaHIApTa
cpenHero (MoHoro) ob1Iero oopazoBanus'».

[TuceMmo [lenmapramenTa rocyaapCTBEHHOM MOJUTUKU B chepe MOATOTOBKU pabounx
kaapoB u IO Muno6pHayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHmanum 10
OpraHu3alil MOJY4YeHHs CpeJHero oO0mero oOpa3oBaHHs B NpeAeiax OCBOCHHUS
00pa3oBaTeNbHBIX MPOTrpaMM CPEAHEro MpodeccCuoHalbHOrO o0Opa3oBaHus Ha 0aze
OCHOBHOTO 0011ero o0pa3oBaHusi ¢ y4eToM TpeboBaHUM (eaepanbHbIX OCyAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB M MOTy4yaeMOW MPOQPEeccHuH WU CHEIUAIbHOCTH CPEIHEro

MpOQPECCHOHAIBHOTO 00pa30BaHUS.

HNurepHer- pecypcebl

www.pvg.mKk.ru (onummnuana «ITokopu BopoObeBBI TOPEI»).

www.hemi.wallst.ru (OGpa3zoBarebHbIN CAaNT IS IIKOJBHUKOB «XUMHUSI»).

www.alhimikov.net (O6pa3zoBarenbHbIi CAiT AJIs1 IIKOJIBHUKOB).

www.chem.msu.su (DnekTpoHHas OHOIHOTEKA M0 XUMHH).

www.enauki.ru (nHTepHeT-u3aaHue sl yuuteneid «EcTecTBEeHHbIC HAYKN).

www.1september.ru (meToauueckas rasera «IlepBoe ceHTIOPSI»).

WWW.hvsh.ru (xypran «XuMus B IIKOJIEY).

WWW.hij.ru (kypHaT «XUMHS U KH3HDY).

www.chemistry-chemists.com (3;eKTpoHHBI# KypHaT «XUMHUKH U XUMHS).
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YueOHo-TeMaTHYeCKoe JIAHUPOBaHMe TUCHHUILTHHBI «XuMus» no npodeccuu 43.01.09 «IloBap, KoHAUTEP»:

HaumenoBanue | Cogep:xanue y4eOHOIro Marepualia, JadoparopHble PpadoTbl M NpPaKTH4YeckHe 3aHATHS, | O0beM YpoBeHnb
pPa3ieioB WM | CAMOCTOsITe/IbHAs padora o0yuyawmmxcsi (CTyAeHTOB), KypcoBasi pabora (IpPoeKT) (eciu | 4acoB YCBOEHMSI
TeM npedycmompenvt)Makc.yue6. naecpyskal86, oosizam 171 (nexyuu 111, npakm 60)
I cemecTp (Makc. Yued. Harpyska 53, o6s3ar. 50 (1exuuu 30, npakt 20), koHc 3) 53
Beseoenue 2
Tema 1.1. 1. Hayunble MeTOJbl MO3HAHMS BEUIECTB U XUMHUYECKUX SIBICHUN. Poib 3KcrepuMeHTa U TEOpUU B 2 2
XUMHH.
Pa3zoen 1. Opzanuueckas xumus. 38
Tema 1.2. 2. Ilpenmer oprannyeckoil xumun. Teopusi CTpoeHUsI OpraHu4eckux coequHeHuit A. M. bytieposa. 2 2
Knaccugukarus opraHmuecKiX COeAMHEHUH.
3. IlpakTnyeckass padora Ne 1 «OOHapyxeHue Yrjiepoga H BOAOPOJAa B OPraHHYECKOM 2 2
COCIMHEHH .
4. llpakTyeckas padora Ne 2 «OoHapy:keHue rajoreHoB (nmpoda beiijabmreiina)». 2 2
Tema 1.3. 5. TUIBI XUMHUECKUX CBSA3EH B OPraHUYECKUX COEIMHEHMSX U CIIOcOObI X pa3pbiBa. Kitaccuduxanus 2 2
peaKkuuii B OpraHu4YeCKON XUMUH.
Tema 1.4. 6. oMosrornyeckuii psiji amTkaHOB. XMMHYECKHE CBOMCTBA aJIKaHOB. 2 2
Tema 1.5. 7. [IpumeHeHne u criocoObl OJYYeHHS aJIKaHOB. [[MKoaKaHsbI. 2 2
8. IlpakTuyeckasi padora Ne 3 «IlosyyeHume mMeTaHa M HM3y4YeHHe €ro CBOWCTB: ropeHHs, 2 2

OTHOLICHHUS K OPOMHOM BOJe U PACTBOPY NEPMAHIAHATA KAJIUS».
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Tema 1.6. 9. T'omonoruueckuil psii ajlKeHOB. XWMHUYECKHE CBOWCTBA alkeHOB. [IpuMeHeHHMe M CIOCOOBI 2 2
MOJIYYSHUS AJIKEHOB. AJIKaIUEHBI.

Tema 1.7. 10. OcHOBHBIC TOHATHS XUMHHU BBICOKOMOJICKYJSPHBIX COEAWHEHUW (HA TpUMEpe TMPOJYKTOB 2 2
MOJMMEPHU3AIMH ATKSHOB, aTKaJMEHOB U MX TaJOr€HIPON3BOIHBIX ).

Tema 1.8. 11. l'omonoruueckuii psii aNKUHOB. XMMUYECKUE CBOWCTBA U IPUMEHEHUE AJIKUHOB. 2 2

Tema 1.9. 12. [lony4eHue alKuHOB. 2 2

Tema 1.10 13. T'omonoruueckuit psii apeHOB. XMMHUYECKHUE CBOWCTBA apEHOB. 2 2

Tema 1.11 14. [IpumeHeHue 1 NOJy4YEeHUE APEHOB. 2 2

Tema 1.12. 15. Hedto. [1puponnblii v nomyTHbIA HEDTAHOM ra3bl. 2 2

Tema 1.13. 16. KameHHbI# yromb. 2 2

Tema 1.14. 17. Cnuptel. MHOrOaToOMHBIE CIUPTHL. DEHOI. 2 2
18.IIpakTuyeckas padora Ne 4 «IlosryuyeHue 3THIIeHA lerHapaTanueii I THJI0BOI0 CIIMPTA». 2 2
19.lpakTuuyeckas padora Ne 5 «B3aumopeiicTBue 3TH/IeHa ¢ OPOMHOIl BOJ0i, pacTBOpoM 2 2
NepMaHIraHaTa KaJus».
20.MpakTuyeckass padora Ne 6 «CpaBHeHHe MJIaMeHHM JITHJIEHA C IUIaMeHeM MpeebHbIX 2 2
YIJ1€BOAOPOAOB (MeTaHa, IPONaH-0yTaHOBOMH CMECH)».
21.IIpakTuyeckas padora Ne 7 «3yuyeHne pacTBOPMMOCTH CIIUPTOB B BOJe. 2 2
22.Mlpaktuyeckass padora Ne 8. «OkucjeHHe CIHHPTOB PAa3IUYHOrO0 CTPOEHUSI XPOMOBOW 2 2
cMechIo». 23. 2 2
23.IIpakTuyeckas padora Ne 9: «IlosrydyeHue AUITUIOBOTO Iupa».

Tema 1.15. 24. T'OMONOTUYECKUE PSIIbI ANBJIETHIOB U KETOHOB. XUMHUYECKHE CBOMCTBA allbJIETUIOB U KETOHOB. 2 2
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[TpuMeHeHue U nosrydyeHre KapOOHUIBHBIX COCIMHEHUI.

25. IIpaktuueckass pa6ora Ne 10 «M3yuyeHuHe BOCCTAHOBHUTEJIbHBIX CBOWCTB aJIbJIETH/I0B: 2 2
peakius «cepedpsiHOro 3epKalia», BoccTaHOBJIeHne ruapokcuaa mexu (11)»
HuddepenumpoBanHblii 3a4eT 1
Il cemecTp (Makc.y4e0. Harpy3ka-133, odsizat 121 (;1ekunu 81, npakr. 40) 133

Tema 1.16. 26. I'oMOJIOTHYECKUI Psil MPEASTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOMCTBA 2 2
KapOOHOBBIX KHCIOT. CriocoObl MOTy4YeHUs: KapOOHOBBIX KUCIIOT.
27. llpaktuyeckas padora Ne 11 «PacTBOpUMOCTb pa3InyHbIX KAPOOHOBBIX KMCJIOT B BO/IE. 2 2
28. IIpakTuueckasi padora Ne 12 «BzanmopeiicTBue yKCYCHON KHCJI0THI ¢ METAJLJIAMHEY. 2 2

Tema 1.17. 29. Cnoxusie 3¢upsl. XKupsl. Conu KapOOHOBBIX KHCIIOT. 2 2
30. IIpakTnyeckas padora Ne 13 «CpaBHeHHe cTelleHH HEHACHIIEHHOCTH TBEPAOr0 U KMIKOI0 2 2
KHPOB». 2 2
31. IpakTuueckas padora Ne 14 «OmbliieHue )KHUPaA». 2 2
32. TIlpaktnyeckasi padora Ne 15 «IlosyyeHue ™MbLIAa M HU3YyYeHHE €ro CBOMCTB: 2 2
NeHO00pPa30BaHNs, pPeaKuuii MOHHOr0 o0MeHa, TWAPOJIM3a, BbIIeJeHHUS] CBOOOAHBIX KMPHBIX
KHCJIOT>.

Tema 1.18. 33. Ilonsatue 06 yrireBogax. Monocaxapubl. J{ucaxapuabl. [Tonrcaxapuisr. 2 2
34. llpakTuueckas padora Ne 16 «Peakuus «cepedpsiHOro 3epKajiay III0K03bI». 2 2
35. IlpakTtuueckas padora Ne 17 «B3zammopeiicTBue riwko3sl ¢ ruapoxkcuaom meau (11) mpu 2 2

Pa3JIMYHBIX TEMIIEPaTypax».
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Tema 1.19 36. Knaccuduxkanus u usomepusi aMMHOB. XUMHUYECKHE CBOMCTBA aMUHOB. [IpuMeHeHne 1 moryueHune 2 2
aMUHOB. AMUHOKHUCIIOTHL. benku.
Tema 1.20 37. AzoTcoaepikaniue reTepOoIMKINIECKHE COSTUHEHUS. 2 2
Tema 1.21. 38. HyksienHOBBIE KHCIIOTHI. 2 2
Tema 1.22. 39. ®epmentsl. Buramunsl. ['opmonsr. JlekapcTsa. 2 2
40. IpakTuyeckas padora Ne 18 «O3HakomieHHe ¢ 00pa3snaMu CpeACTB ObITOBOH XMUMHMH H 2 2
JIEKAPCTBEHHBIX NMPeNnapaToB».
Pa3zoen 2. Obwan u neopzanuueckas Xumus. 90
Tema 2.1. 41. CocraB BemecTBa. MiamMepenue BemecTBa. ArperaTHble COCTOSHUS BeniecTBa. CMecH BEIIECTB. 2 2
Tema 2.2. 42. Atom — cnoxHas yactuia. CoctaB aTOMHOTO siipa. DJIEKTpOHHAsE 0007109Ka aTOMOB. 2 2
Tema 2.3. 43. OTKpBITHE IEPUOTNICCKOTO 3aKOHA. 2 2
Tema 2.4. 44. TleppoanyecKHii 3aKOH U CTPOEHHE aToMa. 2 2
Tema 2.5. 45. Tlonatue o XuMu4eckoi cBsizu. KoBajeHTHass XMMHUECKask CBS3b. 2 2
Tewma 2.6. 46. loHHass XUMHYECKask CBSI3b. MeTaindecKasi XUMHYECKas CBS3b. 2 2
Tema 2.7. 47. BogopoaHasi XMMUYECKasi CBSI3b. 2 2
Tema 2.8. 48. KommuiekcoobpazoBaHue. 2 2
Tema 2.9. 49. Heoprannveckue TOJIHMEPHI. 2 2
Tema 2.10. 50. Oprannueckue noJIuMepsl. 2 2
S51.lIpakTuyeckast padora Ne 19 « CBoiicTBa miacTMace» 2 2
52.IpakTuyeckasi padora Ne 20 «CBoiicTBa BOJIOKOH) 2 2
Tema 2.11. 53. TlonsaTHE O AMCIIEPCHBIX CUCTeMaX. 3HAYEHHE TUCIIEPCHBIX CUCTEM B )KMBOHM M HEXKUBOM MpHUpoie 2 2
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u HpaKTquCKOﬁ JKHM3HH 4YCJIOBCKA.

Tema 2.12. 54. Knaccudukanuss XAMUYECKUX PEaKIUid B OPTaHUYECKOW U HEOPTaHUYECKON XHUMUH. 2 2
55. IlpakTuyeckasi padora Ne 21 « Tunbl XMMHYECKUX PeaKIHii» 2 2
Tema 2.13. 56. BeposATHOCT MPOTEKAHUS XUMHUECKUX PEAKIINH. 2 2
Tema 2.14. 57. CKOpOCTh XUMHUYECKUX PEAKITUH. 2 2
Tema 2.15. 58. O6paTUMOCTh XUMHUYECKUX PEAKIIUH. 2 2
Tema 2.16. 59. Xumuueckoe paBHOBECHE. 2 2
Tewma 2.17. 60. ITousiTHE O pacTBOpax. 2 2
61. IIpaktuueckasi padora Ne 22 «IIpuroroBjieHue pacTBOPOB PpPa3IUYHbIX BHIO0B 2 2
KOHLEHTPALMU».
Tewma 2.18. 62. Teopus IMEKTPOIUTUICCKON TUCCOITUAITIH. 2 2
Tema 2.19. 63. 'maponns kak 0OMeHHBIH mpolecc. 2 2
64. IIpakTuyeckas padora Ne 23 «["'uapoans» 2 2
Tema 2.20 65. OKUCIIATETHPHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH. 2 2
Tema 2.21 66. Knaccuukanus oKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIN. 2 2
67.IlpakTuueckas padora Ne 24 «BelrecTBa U X CBOWCTBa» 2 2
Tema 2.22. 68. Xumuuecknue HCTOYHUKH TOKA. 2 2
Tema 2.23. 69. DneKxTpoIu3 PacIIaBOB U BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. 2 2
Tema 2.24. 70. Knaccugukanus HeOpraHn4ecK1X BEIECTB. 2 2
71. TlpakTnueckass padora Ne 25 «l[losyyeHue TrHAPOKCUAOB AJTIOMUHHUS W IHHKA; 2 2

HccJIe0BaHNe X CBOMICTBY.
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72. TIpaktudeckas padora Ne 26 «[losydyeHue M HCCJIeJOBAHHE CBOWCTB OKCHIOB Cepbl, 2 2
yriiepoaa, gpocgopa».
Tema 2.25. 73. Metamnel. Koppo3us MeTasios. 2 2
74 IlpakTuyeckas padora Ne 27 «CBoiicTBa MeTaJLIOB» 2 2
Tewma 2.26. 75. O061m1He crmocoObl MOTydeHUs: MeTaIIOB. HeMeTaisl. 2 2
Tema 2.27. 76. Bonopoanble coemMHEHUS HeMeTauioB. OKCHABI U aHTHAPUILI KapOOHOBBIX KHCIOT. KHCIOTHI 2 2
OpraHuveckue 1 Heopranuieckrue. OCHOBaHUSI OPraHUYECKUE U HEOPTaHUYECKUE.
77.1pakTtuyeckass padora Ne 28 «IlosiydeHuHe XJIOPOBOIOPOAA M COJSTHOW KHCJIOTBI, HMX 2 2
CBOMCTBa»
Tewma 2.28. 78. AMdoTepHbie opraHnueckue U Heopranndeckue coequHenus. Conu. ['eneTndeckast CBA3b MEXKIY 2 2
KJIacCaM¥ OPTraHMYECKMX M HEOPTaHWYECKUX COCTMHEHHN.
Tema 2.29. 79. S-DyeMeHTHI 2 2
Tema 2.30. 80. p-DnemeHTHI 2 2
Tema 2.31. 81. d-DnemeHTHI 2 2
Tema 2.32. 82. Xumusi ¥ IpOU3BOJICTBO. XUMHUS B CEITLCKOM XO3SHCTBE. 2 2
83.IIpakTHyeckas padora Ne 29 «O3HakoMJIeHHe ¢ KOJUIeKIHeH y100peHHii 1 MeCTULIM/I0B . 2 2
Tema 2.33. 84. Xumust 1 9K0JIOTHSI. XUMUS U TIOBCETHEBHAS JKU3Hb YEIIOBEKA. 2 2
85. IIpakTuueckas padora Ne 30 «OOodmammue 3KCHEPUMEHTAJIbHBbIE 3aJa4d 10 2 2
HEOPraHU4eCKOM M OPraHu4ecKoi XuMHH.
Kontponbhas padora 1 2,3
Bcero: 171
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JINCT NBMEHEHUI ¥ TOMOJTHEHUN
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JonosiHeHns ¥ U3MeHeHUs1 K padoyeil mporpaMMe AUCHUILVIMHBI HA y4eOHbIN 1o

JlorosiHEeHUs U U3MEHEHUS K pabouel mporpamme Ha y4eOHBIN TOJ 110 AUCLHHUIUIMHE

B pa6oqy10 nporpaMmy BHECCHBI CIICAYIOIINEC N3MCHCHU:

JlonoaHeHus: 1 U3MEHEeHHs B paboueil mporpamme o0cy»kaeHsl Ha 3aceqanuu [IMK

« » 20 r. (mpotoxom Ne ).

MNpeacepatens UMK / /
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