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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma 00mie00pazoBaTeIbHOIO YUeOHOTO TpeaMeTa «XUMHUS» IpelHa3HauyeHa s
U3y4eHHs] B TPOQECCHOHATIBHBIX 00pa30BATENbHBIX OPraHU3ALUAX, PEATH3YIOUIMX 00pa3oBaTeIbHYIO
OporpaMMy CpeIHero oOmero oOpa3oBaHUS B Ipeleiax OCBOCHHS OCHOBHOW NpodecCHOHATbHOM
obpasoBarenbHoii mporpamMmmbl CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHUs IpHU
HOATOTOBKE CIEUAIICTOB CPETHETO 3BEHA.

PaGouast mporpamma paspaboTaHa B COOTBETCTBHM c: TpeOoBaHusMu DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENBbHOTO CTaHgapTa cpeaHero obdmero oobpazoBanus (PI'OC COO);
NPUMEPHOI OCHOBHOM 0O0pa3oBaTeNbHOM NpOrpaMMbl cpegHero oOmero obpasoBanus (omoOpeHa
pemeHreM ¢enepaabHOro y4eOHO-METOAMYECKOT0 OOBbEIUHEHUS TI0 001eMy 00pa30BaHUIO; MPOTOKOJ
ot 28 utons 2016 r. Ne 2/16-3).

B mporpamme coOmromaeTcsi  IpPEeEeMCTBEHHOCTh € (ellepalbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO O0IIEro oO0pa3oBaHUS; YYHUTHIBAIOTCS BO3PACTHBIE U
IICUXOJIOTUYECKHE OCOOCHHOCTH CTYJACHTOB, OOYydYaloIIMXcs Ha CTYHNEHH OCHOBHOTO OOIIEero
00pa3oBaHusl, yYUTHIBAIOTCS MEKIPEAMETHBIE CBSI3H.

OO0umas xapakTepuCTHKA y4eOHOr0 mpeaMera.

XUMHsT — 3TO HayKa O BEIIECTBAaX, MX COCTaBe M CTPOCHHMHU, CBOMCTBAX M NpPEBPAIICHHSX,
3HaYCHUU XUMHUYECKUX BEIIECTB, MATEPUAIIOB H MPOIECCOB B IPAKTUIECKOM JIEATEIHHOCTH YEIIOBEKA.

Coneprxanne 001eo0pa3zoBaTeIbHOTO YI€OHOTO IpeaMeTa «XUMHUs HalpaBIeHO HA YCBOCHHUE
00y4JaromyMHUCsl OCHOBHBIX TNOHSATHH, 3aKOHOB M TEOPUH XUMHH; OBJIAJCHHE YMEHUSMH HAOIIOIATh
XUMHUYECKHE SBICHHUS, MPOBOJIUTh XUMHUYECKHI OSKCIIEPHUMEHT, NPOM3BOJUTH pacueThl Ha OCHOBE
XMUMHYECKUX (OPMYJ BEIECTB UM ypaBHEHHMH XMMHYECKMX peakiuidl. B mpomecce M3ydeHUs XUMHH y
00yJalolIMXCs pPa3BUBAIOTCSA II03HABATENbHBIE HMHTEPECHl W  HMHTEIUICKTYaJbHBIE CIIOCOOHOCTH,
HOTPEOHOCTH B CAaMOCTOSITENIbHBIC IPHOOPETEHHUS 3HAHUK 110 XMMHUU B COOTBETCTBHUU C BO3HHKAIOIIMMHU
KM3HEHHBIMH TPOOJIEMaMH, BOCIIUTBHIBACTCSI OEpPEeKHOE OTHOLIEHUS K MPHUPOAE, MOHUMAHUE 3710POBOTO
o0pasa »KU3HU, HeOOXOAMMOCTH MPETYPEKACHHUS SIBICHNN, HAHOCSIINX BPEJl 30POBBI0 M OKPY>KAOIIECH
cpene. OHM OCBaWMBAIOT NMPHEMBI T'PAMOTHOTO, 0E30MAacCHOTO WCIIOJIIb30BAaHMSI XMMUYECKHX BEUIECTB U
MaTepHajoB, IPUMEHIEMBIX B OBITY, CEIIbCKOM XO3SHICTBE M Ha TPOM3BOJCTBE. [Ipn CTpYKTypupOBaHUH
coJiepkaHusl 001eo0Opa3zoBaTeNIbHON yueOHON AUCHUILIMHBL 1711 TPO(EeCCHOHABHBIX 00pa30BaTENIbHbIX
OpraHu3alii, pealn3yroImux 00pa30BaTeNbHYI0 IPOrpaMMy CpeIHEro oo1ero oopa3oBaHus B Mpeienax
ocsoeus OIIOII CIIO Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHMs, YYUTHIBAJIACh OOBEKTHUBHAS
peasbHOCTh — HeOOoNbIION 00beM 4YacoB, OTHYIIEHHBIX Ha H3y4eHME XHUMHMHU U CTpEeMIIEHUE
MaKCHUMaJbHO COOTBETCTBOBATh MJESIM pa3BUBaroliero odydeHus. [loaTomy TeopeTHuecKue BOIPOCHI
MaKCHUMaJIbHO CMELIEHbI K Hayally U3y4eHHs TUCIUILIMHBL, ¢ TEM 4TOOBI Moceyonuil pakTuyeckuii
MaTepHall pacCCMaTPHUBAJICS HA OCHOBE M3YUEHHBIX TEOPHIA.

Peanmzanust JIemTyKTHBHOTO TOAXOJa K HM3YYCHHIO XUMHH CIIOCOOCTBYET DPa3BUTHIO TaKHX
JIOTHYECKUX ONepalfii MBIIUICHUs, KaK aHaJh3 U CUHTE3, 0000IIEHHEe W KOHKPETH3alHs, CPaBHEHUE U
aHAJIOTHSI, CUCTEMAaTH3aIHs U KJIacCuUKAIUS U Ap.

W3yuenne xXxuMHH B TPO(PECCHOHATBHBIX O00pa30BaTENbHBIX OpPraHU3ALUAX, PEATU3YIOIINX
00pa3oBaTeNbHYyI0 MPOrpaMMy CpeaHero obmero obpazosanus B npenenax ocBoenus OIIOIT CIIO na
0a3e OCHOBHOro o0OIero oOpa3oBaHMs, HWMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MHpoduis
npo¢eCCHOHATIBLHOrO 00pa3oBaHus. DTO BBIPAXKAETCSI B COAEP)KaHUM OOydeHHs, KOJUYECTBE YacoB,
BBIJICIISIEMBIX HA U3Y4EHHE OTACTHHBIX TEM MPOrpaMMBbl, TITyOMHE X OCBOSHHS 00yJaroIIUMUCS, 00beMe
U XapaKTepe MPaKTUIECKUX 3aHITHH, BUaX BHEAYAUTOPHOU CAMOCTOSITETbHONW paOOTHI CTY/ICHTOB.



Nzyuenmne o01ieobpa3zoBaTeabHOr0 yueOHOro mpeaMera «XUMHsS» 3aBepIIaeTCs MOABEICHUEM
UTOTOB B (opme aud@epeHIMpOBaHHOTO 3a4eTa B paMKax MPOMEXKYTOUYHOH aTTecTal CTYICHTOB B
nporecce ocBoerust OITOII CIIO ¢ monydeHrneM cpeHero o0mero oopa3oBaHus.
N3yvyenne XuMHUM HANIPABJIeHO HA JOCTUKEHHE CJIeYIOIINX LeJleii:

e (QopmupoBaHue y OOYyYarOIIMXCS YMEHHs OLIEHUBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHHS IS
Ka)KJ0r0 YeJIOBEKA;

e (dopMupoBaHHE y O0YUYAIOIIUXCS LEIOCTHOTO MPEICTABICHUSI O MUPE U POJIM XUMHH B CO3/IaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; YMEHUS OOBSICHATH OOBEKTHI U IPOLECCHI
OKpYKarolIe JEMCTBUTEIIBHOCTH: IPUPOJHON, COUMAIBHOW, KYJIbTYPHOM, TEXHUYECKOU CpEbl,
— HCIIOJIBb3YS JJI TOIO0 XMMUYECKHE 3HAHMUS,

e pa3BUTHE Y O0yUaIOIUXCs YMEHHUH pa3nudarh (hakThl U OLEHKH, CPABHUBATH OIIECHOYHBIE BBIBOIbI,
BUJETh HX CBA3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPUEB C OIPEAEICHHOW CHCTEMOM
[EHHOCTEeH, POPMYTUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;

e qnpuoOpereHre OOy4YaIOIIMMHUCS  ONBITa  Pa3HOOOpa3HOW  JEATEIbHOCTH, I[IO3HAHUS U
CaMOIIO3HAHUS; KJIFOUYEBbIX HABBIKOB, HMEIOIMX YHUBEPCAIbHOE 3HAUEHHE /ISl Pa3IMUHbIX BUJIOB
JIeSITEJIbHOCTH (HaBBIKOB PEILIEHUs Mpo0JieM, IPUHATHS PELICHUH, IOMCKa, aHaau3a U 00paboTKu
uH(pOpMalii, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUMN, COTPYJHUYECTBA, OE3011aCHOTO
oOpallieHus C BEIIeCTBaMU B ITIOBCEIHEBHOM JKHU3HHU).

MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM ILJIaHe

[Tpu peanmzanuu copepkanus 001meo0pa3zoBaTEILHOTO Y4EOHOTO IpeMeTa « XUMUS» B TIpeesiax
ocBoeHMs obpasoBarenbHoro nukiaa OIIOIT CITO (TIIICC3) Ha 6a3e OCHOBHOIO 00IIEro 00pa3oBaHMsI C
MOJIy4YE€HUEM CpeHero o01ero o0pa3oBaHusl MaKCUMallbHAs yueOHas Harpy3ka CTYJCHTOB COCTaBIIseT:

no crneuuansHocTaM CIIO Texnonormueckoro mpoduns — 156 ugaca. M3 Hux — ayauTopHas
(oOs3aTenbHas) Harpy3ka OOydYaroIIMXCs, BKJIOYAs MpakTudeckue padotel — 152 uvaca m 4 yaca -
nudepeHIMpPOBaHHBIN 3a4eT.

IInanupyeMble pe3yJbTaThl H3yYeHHS Kypca XUMHHU
OcBoeHue cojiepkaHusi y4eOHOro TmpeameTa «XHUMHS», 00eCleYnuBaeT JAOCTHIKEHHE OO0YyJaroluMUCS
CJIEYIOIINX PE3YJIbTATOB:
* JIMYHOCTHBIX:

JIP 6 - IlposBistromuii yBa)keHHE K JIOASM CTapIIero MOKOJEHUS W TOTOBHOCTh K YYacTHIO B

COLIMATILHOM MOAIEPKKE U BOJIOHTEPCKUX JBHKEHUSX;

JIP 10 - 3a0oTsmuiics o 3amuTe OKpyKaroIeld cpebl, COOCTBEHHOHN M Uy»KO0il 0e30macHOCTH, B

TOM 4ucIe U(POBOH.
—— YYBCTBO TOPJOCTH M YBAXKCHHUS K UCTOPHUH U JTOCTIIKEHHSAM OTCUSCTBEHHOW XWMHYECKOW HAYKU;
XUMHUYECKH TPAaMOTHOE IOBEJACHHWE B MPOPECCHOHATBHON NEATCIILHOCTH W B OBITY TIPH OOpaIICHUH C
XUMHUYECKHMH BEIECTBAMH, MaTepPHAJIaMH | MPOIIECCAMHU;
—— TOTOBHOCTh K TMPOJOJDKCHHIO OOpa30BaHUS W TIOBBINICHUS KBaTU(PUKAIMK B W30paHHOU
po(heCCHOHATTLHOM e TEIbHOCTH U 00 BEKTUBHOE OCO3HAHKE PO XUMUICCKUX KOMITETESHITHHA B 3TOM;
—— YMEHHUE HCIOJIH30BaTh JOCTHKEHHUS COBPEMEHHOW XMMHMUYECKON HAyKH U XUMHUYECKUX TEXHOJOTHIA
JUISE  TIOBBIIIICHUSI COOCTBEHHOTO WHTEIUIEKTYAThbHOTO pAa3BUTHS B BBIOPAaHHON MpodeccHoHATbHOM
NEeSITEIIbHOCTH;

*  MeTampeAMETHBIX:
—— WCTOJIb30BaHUE PA3IMYHBIX BHJOB MO3HABATEIHLHOMN JEITEILHOCTH W OCHOBHBIX MHTEJUICKTYAIIbHBIX
oreparuii (ITOCTaHOBKY 3a1auu, (DOPMYJIMPOBAHMS THITOTE3, aHAIN3a U CHHTE3a, CPABHCHHSI, 000OIICHNUS,
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CUCTEMAaTH3AIlNH, BBISBICHUS TPUYUHHO-CICICTBEHHBIX CBS3CH, MOMCKA aHAJIOTOB, (OPMYIUPOBAHUS
BBIBOJIOB)/IJIsl PEILICHUSI IOCTABJIEHHOM 3a/1a4y, IPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(HaOMrOICHHSI, HAYYHOTO DSKCIIEPUMEHTA) ISl M3yYeHUS PAa3IHYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTh CTAIKMBATHCS B MPOPECCUOHAIBHOM cdepe;
— HCIIOJIb30BaHKE PA3IMYHbIX HCTOYHUKOB AJIs OMy4YeHUS] XUMUYECKON HHPOpMAIIK, YMEHHUE OIICHUTD
€€ JIOCTOBEPHOCTH IS JJOCTUKEHHS XOPOIIIUX Pe3ysIbTaToOB B MpodeccHoHaIbHOM cdepe;

*  IpEeIMETHBIX:
— c(opMHpPOBAaHHOCTh NPEJACTABICHUNA O MECTe XMMHUU B COBPEMEHHON HAay4YHON KapTUHE MHpa;
MOHMMAaHUE POJIM XUMHUHU B (POPMHUPOBAHUHM KPYro3opa U (PyHKIMOHAIBHON I'PaMOTHOCTH Ye€JOBeKa s
pelieHus: MpakTUYECKHUX 3a]1ay;
—— BIJIQJICHHME OCHOBOMOJATAIONIUMU  XMMHYECKUMHU  TOHSATHUSMU, TEOPUSAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
—— BJIQJICHUE OCHOBHBIMM METOJIAMH HAyYHOTO IO3HAHUS, UCIOJIb3YEeMbIMU B XUMHUU: HAOJIOJICHUEM,
OMKMCAHUEM, HU3MEpPEHUEM, OJKCIEPUMEHTOM; yMeHHe oOpalaTeiBaTh, OOBICHATH  PE3YNIbTATHI
IIPOBEJICHHBIX OIBITOB U JIeJaTh BBIBOJbI; TOTOBHOCTh M CLIOCOOHOCTH MPUMEHSATH METO/IbI TIO3HAHUS IPU
peIIeHUH IPAKTUYECKUX 3a/1a4;
— c(opMHpPOBAaHHOCTh yMEHHS JaBaTh KOJMYECTBEHHBIE OLEHKU U TMPOM3BOAUTH pPACUEThl IO
XUMHUYECKHM (DOpMyITaM U ypaBHEHUSIM;
—— BJIQJICHUE MPABWJIAMH TEXHUKH 0€30MacHOCTH MPH UCIOJIb30BaHUU XUMHUYECKUX BEIIECTB;
—  cOpMHUPOBAHHOCTH COOCTBEHHOH TIO3HMIIMA 110 OTHONICHUIO K XHUMHYECKOH HH(pOpMAIIH,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

BbinmyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MO’KHOCTh HAYUYHMThCS:
* Ha3bIBATh: U3YUYEHHBIE BEILIECTBA 10 TPUBUAIBHOMN MJIM MEXTyHAPOIHON HOMEHKJIIATYPE;
* onpeeJfATh: BAJICHTHOCTb M CTENEHb OKUCICHHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XMMHYECKON CBS3H B
COCIMHEHUAX, 3aps] MOHA, XapakKTep Cpelbl B BOJHBIX pacTBOpaX HEOPIaHUYECKUX M OPraHUYECKHX
COCIMHEHUH, OKHUCINTENb U BOCCTAHOBUTENb, IPUHAMNIEKHOCTh BEIIECTB K Pa3HbIM KjaccaM
HEOPraHUYECKUX U OPTaHUYECKUX COEIUHEHMI;
* XapaKTepH30BaTh: dJIEMEHTHI MaJIbIX MIEPUOJOB 0 UX NosokeHuto B Ilepnonnueckon cucreme [1.1.
MenneneeBa; o0muMe XUMHYECKHME CBOMCTBA  METaNIOB, HEMETA/LIOB, OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX M OPraHMYECKUX COEAMHEHUN; CTpPOCHHE W XUMHUYECKHE CBOMCTBA H3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COEAUHEHUI;
* 00BACHATDH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS, IPUPOY XUMUUYECKOU CBSI3U
(MOHHOH KOBaJICHTHOH, METAJUTMUECKON U BOJOPOIHOI), 3aBUCUMOCTh CKOPOCTH XMUMHYECKOH peakuuu 1
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS OT pa3IMYHbIX (DaKTOPOB;
* BBINOJHATL XMMHYECKHI JKCIEPHMMEHT: [0 DPACIO3HABAHHUIO BAXKHEHIIMX HEOPraHUYECKUX H
OpPraHUYECKUX COEAVHEHU;
* NMPOBOJMTBL: CAMOCTOSATEIbHBIM MOUCK XWMHUYECKOM MH(GOpPMalMU C HMCMHOJIb30BAHUEM pa3IUYHbBIX
UCTOYHUKOB (Hay4yHO-TIONYJSPHBIX H3/aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCIIOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTHH JIsi 00pabOTKU U mepefadyn XUMHUYecKor nHpopManuu u ee
IPEJICTaBICHUS B Pa3INuHbIX (hopmMax;
* CBAI3BIBATH: U3YUEHHBII MaTepHall co CBOEH NMpodecCHOHaNbHON AESITENTbHOCTHIO;
* pelmIaTh: pacyeTHbIE 3a/1a4X IO XMMUYECKUM (hOpMYyJIaM U YPaBHEHUSM;
* HCHOJIB30BATH NPHOOPETEHHbIC 3HAHWUS M YMEHHMS B INPAKTHYECKON JeATeJbHOCTH H
MOBCEHEBHOM JKM3HM: JJIs1 OObACHEHHS] XMMUYECKHX SIBICHUM, TPOUCXOAIUX B IpUpPOAe, ObITY U Ha
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IIPOU3BOJICTBE; ONPEIEICHNUS BO3MOKHOCTH IPOTEKAHUS XUMHYECKMX IPEBpAIIEHUN B pa3iIMYHbIX
YCIOBUSAX M OLIEHKM MX IOCIEACTBHI; IKOJOTMYECKH I'PAMOTHOIO IMOBEACHUS B OKPY)KAIOILIEH CpENE;
OLICHKHM BIIMSHUS XMMUYECKOTO 3arpsi3HEHUs OKPY)KAIOIIEH Cpelbl Ha OpPraHu3M 4YelOBEKAa M JIpyrue
KHUBBIC OpPraHM3MbI; 0€30MacHOro OOpalieHus € TOPIOYMMHM M TOKCHUYHBIMH BEIIECTBAMH U
71a00paTOpHBIM 00OpYIOBAaHUEM; IPUTOTOBJICHHSI PACTBOPOB 3aJaHHOW KOHIEHTpAalUUMW B OBITY M Ha
MIPOU3BOJICTBE; KPUTUYECKOM OIICHKM JOCTOBEPHOCTH XMMHMUYECKOH HH(OpManuu, MOCTymamolled u3
Pa3HbIX HICTOYHUKOB.

BbinycKHUK Ha 0230BOM YPOBHE [10JI7K€H 3HATH:
* BakHeiillMe XHUMHYECKHE TOHATHA: BEIIECTBO, XUMHYCCKHA JJIEMEHT, aTOM, MOJICKYJa,
OTHOCHUTEIILHBIC aTOMHAasi U MOJICKYJISIPHAs MAacChl, MOH, aJUIOTPOTMHS, H3OTOIbI, XUMUYECKasi CBS3b,
AIIEKTPOOTPHUILIATEIEHOCTh, BAJIGHTHOCTh, CTEIIEHb OKHCICHHS, MOJIb, MOJISIPHA Macca, MOJSIPHBIA 00beM
ra3o00pa3HbIX BEUIECTB, BEIIECTBA MOJIEKYJISIPHOIO M HEMOJEKYJISPHOTO CTPOCHHS, pPaCTBOPHI,
JNEKTPONIUT U HEDJEKTPOIUT, SJICKTPOJIUTUYECKAs UCCOLMALNS, OKHUCIUTENb M BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJIEHHE, TEIUIOBOM 3(PPEeKT peakluu, CKOPOCTb XMMHUYECKOM peakiuu, KaTaius,
XUMHYECKOE paBHOBECHUE, YTIIIEPOIHBIN CKeJeT, QYHKIMOHAbHAS TPYIINa, H30MEPHUs, TOMOJIOTHUS;
* OCHOBHbIE€ 3aKOHbI XHMHH: COXPAaHEHHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa BEIIECTB,
nepuoanueckuil 3akoH /1.11. Menneneesa;
* OCHOBHBIE TEOPHUH XHMHM: XHUMHYECKOW CBSI3H, DJICKTPOIMTUYCCKOW JUCCOIMAINH, CTPOCHUS
OpPTaHUYECKUX ¥ HEOPTAaHWYCCKHUX COCAMHCHHUIA,
* BaKHelilllMe BelecTBA M MaTepHAJIbl: BAXHECUIIINE METAJUTbl M CIUIABBI, CEPHAsi, COJISIHAS, a30THAS U
YKCYCHasl KUCJIOTBI; OJIaropoIHbIE Ta3bl, BOJIOPO/, KHUCIOPO/I, TAJIOT€HBbI, IIEJI0YHbIE METAIIIbl; OCHOBHBIE,
KHUCIIOTHBIE U aM(OTEpHBIE OKCUABI U TUIPOKCUIBI, IIETOYH, YIIIEKUCIBIM U yrapHbIN Tra3bl, CEPHUCTHIN
ra3, aMMHaK, BOJla, MPUPOJHBIA ra3, MeTaH, 3TaH, STUJICH, allETUJICH, XJIOpUJ HaTpus, KapOoHAT U
ruapokapOoHaT HaTpus, kapOboHaT u (ocdar Kaipmus, OCH30J, METAHOJI U ITaHOJ, CIOXKHBIC (HUPHI,
JKUPBI, MbLJIa, MOHOCaxapuasl (TJIOKO03a), AMcaxapuisl (caxapos3a), moJiMcaxapuabl (Kpaxmain u
EJUTIONI03a), AHWIMH, aMHUHOKHCIIOTHI, O€JNKH, MCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, Kay4yKH,
TUTACTMACCHI.

CoaepixaHue Kypca XUMHH

BBenenue
HaquHe METOABI ITO3HAHNUA BCUIICCTB U XUMHUYCCKUX ﬂBHeHHfI. POJ'IB BKCHCpI/IMeHTa 158 TGOpI/II/I B
xuMul. MoaenupoBaHue XUMUYECKUX MPOIECCOB. 3HaUeHHe XUuMUU nipu ocBoeHuu mpodeccuit CI1O u
cnernuansHocteit CI1O texHuueckoro npoduis npoeccuoHaAIbHOrO 00pa3oBaHMUsl.

1. O01asi M Heopranmyeckasi XuMHs

1.1. OcHOBHbBIE NOHATHS M 3aKOHbI XUMHH

OcHoBHbIE TIOHATUS XxUMUHU. BemecTtBo. AToM. Monekyna. XUMUYECKANA 3JEMEHT. AJUIOTPOIIHSL.
IIpocTeie W cioxkHbIe BeniecTBa. KadyecTBEHHBIM M KOJHMYECTBEHHBIA COCTAB BEIIECTB. XUMHUUYECKHE
3HaKu W (Qopmynbl. OTHOCHTENbHBIE aTOMHAas W MOJEKyIspHas Macchl. KoiaumdecTBO BellecTBa.
OcHoBHbIE 3aKOHBI XUMUU. CTeXuOMETpHUs. 3aKOH COXPAHEHHsS] MAacChl BEUIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB MOJEKYJISIPHOU CTPYKTYpPhl. 3aKOH ABOTaJpo U CIEACTBUS U3 HEero. PacueTHble 3ai1aun
Ha HaxO0XJEHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM MAacChl, OIPEAEIEHUE MAaCCOBOM JIOJIM XHMHUYECKHUX
9JIEMEHTOB B CJI0KHOM BEIIIECTBE.



Jemoncmpayuu: Mojenu aToMOB XMMHYECKHX 3J€MEHTOB. MoOJENIM MOJEKYN MPOCTHIX U CIOXKHBIX
BemecTB (mapoctepkHeBble M Crioapra—bpurieba). Komnmekuuss mpocThIX M CIIOKHBIX BEIIECTB.
Hexotopsie BemecTBa konudectBoM 1 Moib. Mozaens MoisipHOTO 00bema razoB. Astorponus Gocdopa,
KHCJIOPO/a, OJ0Ba.

Ilpakmuueckoe 3anamue: Penienne 3a1a4 Ha 3aKOHbI XUMUH.

1.2. Mepuoanyeckuii 3axoH u [lepuoanyeckas cucTeMa XUuMHUYECKHX
3jemeHTOB /I. 1. MeHneneeBa U CTpOeHUE ATOMA

[Tepuonuueckuii 3akon . . MengeneeBa. Otkpoitue . M. MenneneeBbim [leproanueckoro
3akoHa. llepwomuueckmii 3akoH B (opmynupoBke J[. M. MenneneeBa. Ilepmomuyeckas Ttabnmia
XUMHYECKHX DJJIEMEHTOB — TIpaduyeckoe OToOpakeHue mnepuoaudeckoro 3akoHa. CTpykrypa
MePUOIUYECKON TAaOIUIIBI: TTepruoabl (Majble W OoJiblliie), Tpynnbl (TjaaBHas W mobouHas). CTpoeHue
atoma u Ilepuonuueckuii 3akon [[. 1. MenneneeBa. Atom — cinoxkHas yactuua. S1apo (IpoToHBI U
HEUTPOHBI) U 3JIEKTpoHHas obonouka. M3otonsl. CTpoeHne 3JIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
MaJbIX TeproaoB. OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX OOOJIOYEK aTOMOB JJIEMEHTOB OOJBIINX
nepuosioB (mepexoaHbix 3nemeHToB). [lonstue o6 opbOurtamsx. s-, p- U d-opOutamu. DIIEKTPOHHBIE
KOH(UTYpAIIMA aTOMOB XUMHUYECKUX 3ieMeHTOB.CoBpeMeHHas popmynupoBka [leproaudeckoro 3aKoHa.
3uauenue llepuoamueckoro 3akona u Ilepuogmueckoit cuctembl xumuueckux osnemeHtoB /J[. U.
Menzeneesa aisi pa3BUTUSL HAYKH U TOHUMAaHUS XUMHUECKON KapTHHBI MHpA.
Jemoncmpauuu: Pazmuunsie (popmbl [lepuogumdeckoit cuctemMbl xXuMudeckux oanemerntoB J[. .
Mengeneesa. /lunamudeckue TabmuIel s MoaenupoBanus [lepuoanueckoit cucteMbl. DIEKTpU3AIUSL
TE€JI U UX B3aUMOJICVCTBHUE.
Jlabopamopusiit  oneim: MonenupoBanue mnoctpoeHusi Ilepuoanueckol TaOMMIBI XUMHUYECKHX
AJIEMEHTOB.
Ilpakmuueckoe 3anamue: CTpoeHUE aToma.

1.3. CTpoenue BenecTBa

HNonnas xumudeckas cBs3b. KaTuonwl, mx oOpa3oBaHHME W3 aTOMOB B pe3yjbTaTe Mpolecca
OKHUCJIEHHA. AHHMOHBI, UX 00pa3oBaHUE W3 aTOMOB B pe3yjbTaTe Ipolecca BOccTaHOBJIEeHMs. VoHHas
CBA3b KaK CBSI3b MEXJIYy KAaTHOHAMU M aHUOHAMHU 32 CYET DJJIEKTPOCTATHYECKOTO TPUTSKEHHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsla, HAIWYHIO TUApaTHON oOomouku. HoHHBIE
KpUcCTaJUIMYeckue pemerku. CBONCTBA BEIIECTB C HMOHHBIM THUIIOM KPUCTAUIMUYECKOW PEHIETKH.
KoBanentHas xumuueckasi cBsi3b. MexaHn3m oOpa3oBaHUsl KOBAJICHTHOH CBs3U (OOMEHHBINH U JOHOPHO-
aKIENTOPHBIN). DJIEKTPOOTpUIIATEIbHOCTh. KOBalleHTHBIE TMOJspHAas U HemoJispHas cBs3u. KpatHocTs
KOBAJIGHTHOM CBsi3U. MOJNEKYJIsSIpHbIE W aTOMHBIE KpUCTaUTMYecKue pemeTkd. CBOMCTBa BEIIECTB C
MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMH pereTkaMu. MeTtamiueckasi cBsizb. MeTrayummueckas
KpUCTAJUTMYECKasi penieTka M MeTaJUIMYecKas XUMHUuYecKas CBsi3b. (DU3WUYECKHe CBOWCTBA METAJUIOB.
ArperaTHble COCTOSIHHSI BEIIECTB U BOAOPOJHAS CBs3b. 1BepAoe, KUIKOE M Tra3000pa3HOE COCTOSHHUS
BemecTB. [lepexos BemiecTBa U3 OJHOTO arperaTHOro COCTOAHMS B Apyroe. BogpoponHas cBs3b. Yuctbie
BemecTBa U cmecu. [lonstue o cmecu BemniecTB. ['oMoreHHble U reTeporeHHbie cmecu. CoctaB cMmecei:
o0beMHas M MaccoBas JIOJIM KOMIIOHEHTOB CMECH, MaccoBasi J0Js mpumeced. JlucrnepcHble CHCTEMBI.
[Tonsitue o nucnepcHoil cucreme. JlucmepcHas ¢asza u gucnepcuoHHas cpena. Kriaccuduxarus
JTUCTIEPCHBIX cucTeM. [ToHsATHE 0 KOJIJIOMIHBIX CHCTEMAX.
Jemoncmpayuu: Mojenb KpUCTaJUTMUECKOW PEIIeTKH Xyopuaa HaTpus. OOpa3iibl MUHEPAJIOB ¢ HOHHOMN
KPUCTAJJTMYECKON PEIIeTKON: KallblluTa, TajauTa. MoJenu KpUCTANIMYECKUX PEIIETOK «CYXOro JIbJa»
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(unmm ¥iona), anmmasa, rpaduta (wau kBapua). IIpubopsl Ha XuAKMX KpucTauiax. OOpasibl pa3mTUUHBIX
JUCIIEPCHBIX CHCTEM: AMYJIbCHM, CYCIIEH3MM, a3po3oiei, reneid u 3onei. Koarymsamus. Cunepesuc.
O dexr Tunnans.

Jlabopamopusie onvimot: 1lpurotoBiieHne CyCrieH3UMM KapOoHaTta Kaiblus B Boje. [lonyuenue smynbcun
MOTOPHOrO Macya. O3HaKOMJICHHE CO CBOWCTBAMU JAUCIIEPCHBIX CUCTEM.

1.4. Bona. PacTBOpBI. D/1eKTPOJIUTHYECKAS JHCCONM AU

Bona. PactBopel. PactBopenune. Boma kak  pactBopurens. PacTBOpMMOCTH  BELIECTB.
HacpilieHHble, HEHACHIIICHHbIE, IEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B,
KUJKOCTEH M TBEPABIX BEUIECTB OT pazIU4HbIX (hakTOpoB. MaccoBas A0S pacCTBOPEHHOTO BEILIECTBA.
DNEKTPOIUTHYECKAsT JUCCOUAIUS. DINEKTPOIUTHl U HEAIEKTPOUTHI. DIEKTPOIUTHYECKAS AUCCOIHALIMSL.
MexaHu3MBbl NIEKTPOTUTHUECKON AUCCOIUAIINH JUTSI BEILIECTB C PA3IMYHBIMU TUIIAMH XUMUYECKOU CBS3H.
l'unpatupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb IEKTPOJIUTHYECKON auccounanuu. CUIIbHbIE
U cialble 37eKTpoaUuThl. OCHOBHBIC MOJOXKEHUS TEOPUU SJICKTPOTUTHUYECKON Iuccoruanuu. KucioTsl,
OCHOBAHUS U COJIM KakK 3JIEKTPOJIUTHI.
Jlemoncmpayuu: PactBopuMocTh BellecTB B Boje. CoOupaHue ra3oB METOJOM BBITECHEHHUS BOJIBI.
PactBopenue B Bojie CEpHOM KUCTOTHI U cojieit amMoHus. O0pasibl KpucTauioruaparoB. M3rorosienue
TUIICOBOM MOBS3KH. VMcnbITaHUE PacTBOPOB 3JEKTPOIUTOB M HEDNIEKTPOJIUTOB HA MPEIMET AUCCOIUAIIH.
3aBUCHUMOCTh CTEHEHH AJIEKTPOIUTHUECKON TUCCOLHUAIMN YKCYCHOM KUCIOTHI OT pa30aBieHHs pacTBOpA.
JIBuKeHHE OKpallleHHBIX HOHOB B AJIEKTPUYECKOM ToJie. [IpurotoBieHne »ecTkoi BOAbI U YCTpaHEHHUE ee
xecTkocTu. MonnuTtel. OOpasiisl MUHEPATBHBIX BOJI PA3IMYHOTO Ha3HAYEHUSI.
Ilpakmuueckoe 3anamue: 11purotoBieHre pacTBopa 3alaHHON KOHLIEHTPALIUH.

1.5. Kinaccupukanus HeOpraHm4yecKuX coeJMHEHNH U UX CBOIiCTBA

Kucnorel m ux cBoiictBa. KHCIOTBI Kak 3JEKTPOJIUTHI, WX KIACCU(PUKANUSA IO Pa3TUIHBIM
npu3sHakaM. XHMHUYECKHE CBOWCTBA KHUCJIOT B CBETE€ TEOPUM AJIEKTPOJIUTUYECKOW JMCCOLUAIINH.
Oco0eHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCJIOT C METaJIaMHu.
OcHoBHbIE cITOCOOBI MOTy4YeHHsI KUCI0Thl. OCHOBaHUS U UX cBoiicTBa. OCHOBaHHUS KaK 3JEKTPOIUTHI, UX
KJIaccu(ukanus 1Mo pa3IuyHBIM TpPU3HAKaM. XHMHYECKHE CBONCTBA OCHOBAaHUW B CBETE TEOPUU
3JIEKTPOJIMTUYECKON auccounanuu. PasznokeHue HepacTBOPUMBIX B BojJe OCHOBaHMH. (OCHOBHBIE
crocoObl nmonydyeHust ocHoBanuii. Conu u ux cBoiictBa. Conu Kak 3neKTponuThel. Comu cpeHue, KUCIble
¥ OCHOBHBIE. XMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUHU IIEKTPOIUTHYECKON qucconualuu. Crnocoosbl
nonyueHus: coneit. I'maponus coneir. Okcuapl U ux cBoiictBa. ConeoOpa3yomiyue U Hecoaeo0pa3yoIne
okcuabl. OcHOBHBIE, aM(DOTEpHBIE U KUCIOTHBIE OKCHJIbl. 3aBUCHUMOCTb XapakTepa OKCHa OT CTENEHHU
OKHUCJIEHUS 00pa3yIoIIero ero MeTawia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcuios.
Hemoncmpayuu: B3auMoJelcTBUE a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KHCIOT C METajlaMHu.
l'openue ¢ocdopa u pactBopeHue npoaykra ropeHusi B Bojge. llomydyenne u cBoicTBa ampOTEPHOTO
ruapokcuaa. HeoOpaTumslii ruaponus kapOuaa kambius. OOpaTUMBIH THIPOIN3 CONEH Pa3IMYHOTO
THUIIA.
Jlabopamopuvie onvimoi: VictibiTaHue pacTBOPOB KUCIOT MHAUKaTOpaMu. B3auMopeiicTBue MeTamioB ¢
KHCIIOTaMU. B3aumoneicTBie KUCIOT ¢ OKCUJaMU METalioB. B3auMoaeicTBue KUCIOT C OCHOBAHUSAMH.
B3anmopeicTBre KUCIoT ¢ cossiMu. VcnpiTanue pacTBOpOB 1IesIodeil MHANKAaTopaMu. B3aumonencTeue
aienoued ¢ consiMu. PaznoxkeHne HepacTBOPUMBIX OCHOBaHWH. B3anmmopaeicTBHE coyiel ¢ MeTaJUlaMH.
BzaumopeiictBue coieit apyr ¢ apyrom. I'naponus coner pa3iMgHOro TUIa.

1.6. XuMunuyeckue peakumu
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Knaccugukanus XuMu4ecKkux peakiuii. Peakiuy coequHeHus1, pa3aoxKeH s, 3aMeleHus], OOMeHa.
Karanutuueckue peakiuu. OOpatumble M HEOOpaTHUMbIE peakiuu. [ OMOTreHHBIE M TeTEpOreHHBIE
peakiuu. DK30TePMUYECKHE U HHIOTEPMHUYECKHE peakiiu. TermnoBoi 3PPeKT XUMHUECKUX PEeaKIHi.
Tepmoxumuueckue ypaBHEHHS. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CTENeHb OKUCICHHUS.
Oxucnurens M BOCCTaHOBICHHME. BoccTaHoBUTENs M OKMcIeHHE. MeToj 3JIeKTpOHHOro OajaHca s
COCTaBJICHUS YPABHEHUI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PeaKil. CKOPOCTh XMMHUYECKUX PEAKLIUMH.
[TonsiTHE O CKOPOCTHM XUMHYECKMX PpEaKIMHA. 3aBUCUMOCTb CKOPOCTH XUMHYECKMX PpEaKUHH OT
pasiM4HbIX  (PAKTOPOB: MPUPOJBI PEArUPYIOIIMX BEIIECTB, MX KOHIEHTPALUHU, TEMIIEPaTyphl,
IIOBEPXHOCTH CONPUKOCHOBEHUS U UCIOJIb30BAHUS KaTanu3aropoB. OOpaTUMOCTh XUMUYECKUX PEAKLUH.
OO6parumMbie U HEOOpaTUMBIEC peaklMi. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIIICHHS.
Hemoncmpayuu: Tlpumepsl HEOOPATUMBIX PEAKIMMA, UAYIIUX ¢ 00pa30BaHUEM OCAJKa, ra3a WM BOJBIL.
3aBUCHUMOCTb CKOPOCTH pE€aKLUU OT IPHUPOJAbl pearupyroliux BellecTB. B3aumoneicTBue pacTBOPOB
CepHOW KHCIOTBI C pacTBOpaMH TUOCYJIb(aTa HATPUA PA3JIMYHON KOHICHTPALMKM M TEMIIEpaTyphl.
Mogenb KUIAMEro cios. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakLUu OT NMPUCYTCTBUS KaTalu3aTopa
Ha IIpUMEpe Pas3okKEeHHUs NEPOKCHIA BOAOPOJA ¢ MOMOLIBI0 ITUOKCUAA MapraHia M Karanassl. Moxens
aNeKTposn3epa. Mozeb IEKTPOJIM3HON BaHHBI AJIs NOJy4EHUs alfOMUHHA. Mozenb KOJOHHBI CHHTE3a
aMMuaKxa.

Jlabopamopnuie onvimer: Peakuys 3aMelIeHUs] MEIM JKEJIE30M B PaCTBOPE MEAHOr0 Kynopoca. Peakium,
uaylmue ¢ o0pa3oBaHHEM OCajiKa, raza Wid BOJAbl. 3aBUCHUMOCTb CKOPOCTH B3aWMOJAEWUCTBUS COJISIHOU
KHUCJIOTBI C METAJUIAMU OT MX HIPUPOJbl. 3aBUCHMOCTb CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJISTHOU
KHUCJIOTOM OT €€ KOHLEHTpaluu. 3aBUCUMOCTb CKOpocTH B3aumozeictBus okcuaa meau (II) ¢ cepnoi
KHCJIOTOH OT TEMIIEPaTypBHl.

1.7. MeTaJL1bl 1 HEMeETAJLJIbI

Mertasmibl. OCOOEHHOCTH CTPOEHHs AaTOMOB M KpucTayuioB. dusnyeckue CBOMCTBA METaIOB.
Knaccugpukanus MeramioB 1O  pa3iMYHBIM — NpU3HaKaM. XHUMHUYECKHE CBOICTBa  METaJlIOB.
DONEKTPOXUMHUYCCKHA P HampshDKeHWd MetauioB. Mertammorepmusi. OOmme crocoObl MOYYCHUS
metaiioB. Ilonarue o meramtypruu. Ilupomeranmyprus, THIAPOMETAIIYPTUS U 3JIEKTPOMETAILITYPrHUs.
CmiaBsl uepHbie U 1BeTHbIE. Hemetamnel. OcobeHHOCTH CTpoeHHs aToMoB. HemeTramibl — MpocThie
BEIIECTBA. 3aBUCUMOCTb CBOWCTB TaJOI€HOB OT MX I[IOJIOKEHHUS B NEPUOAMYECKON CHCTEME.
OKHCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HX IOJIOXKEHHUS B PALY
JNEKTPOOTPHULATEIBHOCTH.

Hemoncmpayuu: Konnekuus MetauioB. BzanmopaelcTBie MeTaUIOB ¢ HEMeTaJIaMu (kenesa, IIMHKa U
AIIOMHHMS C CEpPOW, AIIOMHHHMS C MOJOM, CYypbMBI C XJIOpOM, FOpEHHE Kele3a B xyope). ['opeHue
MmetauioB. AmomuHoTepmusi. Komtekuuss HemeramnoB. ['openune HemeranioB (cepsl, ¢ocdopa, yris).
BolTecHeHMe MeHee aKTHMBHBIX TaJlOr€HOB M3 PacTBOPOB HMX COJiel Oojiee aKTUBHBIMH TallOT€HaMHU.
Mopnenb NpOMBIIUIEHHON YCTaHOBKHM JJIsi IPOM3BOJACTBA CEPHOW KHUCIOTHI. Mozens meuu Juis o0Kura
u3BecTHsKa. KoJulekimu mnpoayKiuid CHJIMKATHOM MNPOMBINIIEHHOCTH (cTekia, ¢apdopa, dasiHca,
LEMEHTAa Pa3INYHbIX MapoK U Jp.).

Jlabopamopnuie onvimept: 3axanka U oTmyck craiau. O3HaAKOMJIEHHE CO CTPYKTypamMH CEporo u Oernoro
yyryHa. Pacio3HaBanue pyn skenesa.

Ilpakmuueckue 3anamun: IlonydyeHue, coOupaHue ¥  paclo3HaBaHWe Tra3oB. PermieHue
9KCIIEPUMEHTAIBHBIX 3aa4.

2. Opranuyeckasi XuMusi
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2.1. OcHOBHBIC NOHATHS OPTAaHMYECKON XHMMHUH M TEOPHs CTPOCHUSA
OPraHUYecKHUX COeAUHECHUM

IIpenmer oprannueckoil xumuu. [IpupoaHble, NCKYCCTBEHHBIE M CUHTETUYECKHE OpraHMYECKHE
BenlecTBa. CpaBHEHHE OpPraHMYECKHMX BEIIECTB C HEOPraHMYECKUMMH. BaneHTHOCTb. XUMHUYECKOE
CTPOCHHE KaK TOpAOK COEIMHEHHMS aTOMOB B MOJIEKYJBI 1O BaJIEGHTHOCTH. Teopusi CTpoeHus
opranndeckux coeanHeHuii A. M. bytiepoBa. OCHOBHBIE MOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUS.
Uzomepust u wu3omepspl. Xumudeckue GOPMYNIbBI M MOJEIM MOJEKYJI B OpraHM4eCKOW XUMHH.
Knaccudukanus opranndeckux BemectB. Kiaccudukaiys BemecTs Mo CTpOSHUIO YIIIEPOIHOTO CKeleTa
U HaIMYAIO (QYHKIUOHAIBHBIX Tpynn. ['omomorm um romomorus. Hawama nHomenxmarypsl [UPAC.
Knaccudukanmss peakuuii B oOpraHuyeckod XuMuu. Peaknum mnpucoenuHeHHs (THIPUPOBAHUS,
raJIOTEHUPOBAHUS, TMAPOTAJIOI€HUPOBAHMS, THApaTauuu). Peakuuy otmieruieHus (AeruapupoBaHus,
JETUpOrajloreHupoBanus, Aeruapartanun). Peakunn 3amemenus. Peakiuu nsomMmepusanuu.
Jemoncmpayuu: Mojienu MoJIeKyJl TOMOJIOTOB M U30MEPOB OpraHMYECKUX coeAnuHeHui. KauecTBeHHOE
oOHapyXeHHe yriepoa, BOAOPOIa U XJI0pa B MOJIEKYyJIaX OpraHU4YeCKUX COSTUHEHU.
Jlabopamopnuwiit onvim: VI3rotoBieHre Mojelie MOJIEKyYJI OPraHUYECKUX BEILIECTB.

2.2. YrieBoaopoabl M X NPUPOAHbIE HCTOYHHKH

AnkaHpl. AJKaHbBl: TOMOJIOIMYECKMH psf, U30MEpHUsl M HOMEHKJIATypa aJKaHOB. XHMHYECKHE
CBOWCTBa aJIKaHOB (MeTaHa, 3TaHa): TOpPEHUE, 3aMellIeHue, pa3ioKeHue, neruapuposanue. Ilpumenenue
QJIKAaHOB HA OCHOBE CBOWCTB. AJIKeHbl. OTHJIEH, €ro NoJy4YeHue (AEerHIpUpOBaHUEM 3TaHa,
JenonuMepusanueil  nonudTUieHa). ['omonoruueckuil psa, u3oMepHs, HOMEHKIAaTypa aJKeHOB.
XVMHYECKUE CBOICTBA 3TUJIEHA: TOPEHHE, KaUeCTBEHHbIE peakluy (0OeclBeUnBaHUE OpPOMHOW BOJBI U
pacTBopa MepMaHraHara Kajus), rujapatauus, noaumepusanus. [IpumeHeHue >THIIEHa Ha OCHOBE
cBOMCTB. JlueHsl M Kayuyku. [loHsATHE O OMEHax Kak yriaeBOJOpOAAX C IBYMs JBOMHBIMHU CBS3SIMU.
ComnpsikeHHbIE AUEHBL. XMUMUYEeCKHe CBOWCTBa OyraameHa-1,3 u m3ompeHa: obecrBedyrnBaHuEe OpOMHOM
BOABI M IOJIMMepHu3auusi B Kaydyku. HarypanpHelii M cUHTeTHYeCKME Kaydyku. Pe3nHa. AJKUHBL
Aneruned. XMMUYECKME CBOMCTBAa alleTWJIEHA: TOpeHue, oOeclBeynMBaHHEe OpPOMHOW  BOJBI,
IPUCOEANHEHNH XJIOpOBOJOpona M rujaparauus. lIpuMeHeHne aneTusaeHa Ha OCHOBE CBOMCTB.
MesxknaccoBasi u3omMepus ¢ ankajaueHamu. Apenbl. benzon. Xumudeckue cBoiicTBa OeH30J1a: FOpPEHHE,
peakiuu 3aMmeleHust (rajoreHupoBaHue, HuTpoBaHue). [IpuMeHenne O€H301a Ha OCHOBE CBOWCTB.
[Ipupoanbie UCTOYHUKHM YTiIeBOJopooB. [IpuponHblil ras: cocraB, NpUMEHEHHE B KAayeCTBE TOILIMBA.
Hedtb. Coctas u nepepaborka Hedtu. Ileperonka nedpru. HegrenponykTsi.
Jemoncmpayuu: T'openne MmeraHa, 3THieHa, aleTuiaeHa. OTHOIIEHWE MeTaHa, dTUJIEHA, aleTHIIeHa U
OeH30/1a K pacTBOpaM TIepMaHraHara kaauss U OpomHoi Boje. IlomydeHume sTuieHa peakuuei
JeTupaTallid 3TaHoja, aleTHJIeHa — THAPOIM30M KapOuaa kanmbius. PasnoxkeHue kayuyka Npu
HarpeBaHUU, UCIBITAaHUE MPOJYKTOB pa3joXKeHHUs Ha HempeaeabHocTh. Kosekius oOpas3noB HedTu u
HedTenpoaykToB. Komnekius «KaMeHHBIH yroiab 1 MPOAYKIHs KOKCOXMMUYECKOTO IIPOU3BOJICTBAY.
Jlabopamopnuie onvimpr: O3HaKOMIIEHHE C KOJUIEKIIEH 00pa3ioB HEPTH U MPOAYKTOB €€ NepepaboTKH.
O3HakoMJIEHHE ¢ KOJUIEKIIMEN KaydyKOB U 00pa3liaMy U3/1eIuil U3 pe3UHBI.
Ilpakmuueckoe 3anamue: llonydyeHue 3TuJ€Ha M U3yuyeHUE €ro cBOMCTB. CTpyKTypHbIE (DOpPMYIIbI
OpraHMYECKUX BEIEeCTB, MU30Mephl M roMmosioru. Pemienue 3amad Ha BBIBOJ (POPMYI YIJIEBOJOPOIOB.
CpaBHUTENbHAS XapaKTEPUCTHKA YTIIEBOAOPOIOB.

2.3. Kucaopoacoaepsxamme opraHudecKkue coe{uHeHus
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Crouprel. [Tonydenue staHona OpoXKeHHEM TJIIOKO3bl W THApAaTaluei sTuieHa. [ mapokcuibHas
rpynmna kak ¢yHkuuoHanbHas. [ToHATHE O TpeAenbHBIX OJHOATOMHBIX CIHMPTax. XUMHUYECKHE CBOHCTBA
3TaHOJIA: B3aWMOJICHCTBHE C HAaTpueM, OOpa30oBaHUE MPOCTHIX M CIOXKHBIX 3(QHUPOB, OKUCICHHE B
anbaerun. IIpumeHeHne sTaHOojIa HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €0 MOCJIEACTBUSA JUIsl OpraHu3ma
YeJIOBEKa M NpEeAynpeKIcHUe. [ TMIepruH Kak IpeaCcTaBUTENIb MHOTOATOMHBIX cIUPTOB. KadecTBeHHas
peakuus Ha MHOroaromssle cnupthbl. [Ipumenenue rnmuunepuna. ®@enon. dusndeckre U XUMHYECKHE
cBoiicTBa (peHosa. B3auMHoOe BiMsiHME aTOMOB B MoOJIeKyse (€HONa: B3aUMOJEHCTBHE C TMIPOKCUAOM
HaTpUsi U a30THOM KucioTod. [IpuMeHeHue ¢eHola Ha OCHOBE CBOMCTB. Aubaeruapl. [loHsTue o0
aspJeruaax. AnpaeruaHas rpynna kak GyHknuoHanpHas. @opManbAerusl U ero CBOMCTBa: OKUCIEHUE B
COOTBETCTBYIOILLYKO KHUCIJIOTY, BOCCTAaHOBJIEHHE B COOTBETCTBYIOIIMH crnupT. [losyueHue ampaeruios
OKHCIICHHEM COOTBETCTBYIOIIMX cHUPTOB. I[IpuMeHeHue Qopmanbaernia Ha OCHOBE €ro CBOWCTB.
KapbonoBeie kucnorsl. [loHstne o KapOOHOBBIX KucioTax. KapOokcuinbpHas Tpynma —Kak
dyHKUMOHANbHAA. | OMOIIOTHYECKUN PSAJ] TIPENIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyueHue
KapOOHOBBIX KHCJIOT OKHCJIEHHUEM albJernyioB. XHMHUYECKHE CBONCTBA YKCYCHOW KHCIIOTBI: 0OLIHe
CBOWCTBA ¢ MHUHEPAJIbHBIMU KUCIOTaMU U peakuus srepudukanuu. [IpuMeHeHne ykcycHOM KMCIOThI Ha
OCHOBE CBOWCTB. BbICIIME XUPHBIE KUCIIOTHI Ha MPUMEPE NaJbMUTHHOBON M CTe€apUHOBOM. CIIOKHBIE
3¢upsl u xupsl. [lomyuenue cioxHbIx 3¢upoB peakuueit srepudukanuu. CioxHbsle 3QpUpbl B IPUPOJIE,
uX 3HadyeHue. [IpuMeHeHue CIOXKHBIX I(PUPOB HA OCHOBE CBOMCTB. JKHpBI Kak CIOXHBIE 3(UPHI.
Knaccudukanus xupoB. XUMHUYECKHE CBOIMCTBA >KUPOB: THAPOIU3 U THAPHPOBAHUE KHUJKUX >KHAPOB.
[Ipumenenne >KUpPOB Ha OCHOBE CBOMCTB. Mpuia. YTieBOAbl. YTJIEBOABI, HMX KiaccU(UKAILUS:
MOHOcaxapuabl (TIOKo3a, (pykTo3a), maucaxapuabl (caxapoza) W IONHCaxapuibl (Kpaxmal |
HeuIroo3a). ['oko3a — BEleCTBO C JIBOMCTBEHHOW (yHKIMEH — anbAerufocnupT. XHUMHUECKUe
CBOWCTBA TIJIIOKO3bI: OKHUCJIEHHE B IJIIOKOHOBYIO KHUCIJIOTY, BOCCTAHOBJIEHHE B COPOHUT, CIHMPTOBOE
Opoxenue. [IpuMeHeHue IIII0OKO3bI HA OCHOBE CBOICTB. 3HaUCHHE YIJIEBOOB B JKUBOM MPUPOE U KU3HU
yenoBeka. [loHsATHE O peakuusax MOJMKOHJAEHCALMM W THAPOJIM3a HA NPUMEPE B3aUMOIPEBPALICHUMN:
IJIFOKO3a <> MOJIMCaXapu/Il.

Jemoncmpayuu: Oxucienue cnuprta B aiabaerui. KauecTBeHHbIe peakiiuu Ha MHOTOATOMHBIE CIIUPTHI.
PactBopumMocTh (eHona B Bojie Mpu OOBIYHOM TeMIlepaType U HarpeBaHuu. KauecTBeHHbIE peaklMH Ha
¢denon. Peakuust cepeOpsiHOTO 3epkajia aabJeruoB U INI0KO3bl. OKUCIIEHNE aldbAETUIO0B U TIIIOKO3bl B
KUCIOTY ¢ noMmolisto ruapokcuaa meau (II). KauecrBennas peaxius Ha kpaxman. Komtekuus 3gpupHbIX
Macell.

Jlabopamopnuie onvimept: PacTBOpeHHe INIMIIEpUHA B BOJIE U B3auMoJieiicTBue ¢ rujpokcuaom meau (II).
CBoiicTBa yKCYCHOW KHCIOTBI, OOIIME CO CBOHCTBAMH MHUHEpAIbHBIX KHUCIOT. JloKa3aTenbcTBO
HENPEENIBbHOI0 XapaKkTepa KUKOro kupa. B3anmoaeicTBie riroKo3bl U caxaposbl ¢ THIPOKCHIOM MEIN
(IT). KauecTBeHHas peakuys Ha Kpaxmad.

Ilpakmuueckue 3anamus: VI3omepus cnupToB U anbjaerunoB. KapOOHOBbIE KHCIOTHI, UX CBOWCTBA.
CpaBHuTenbHAsg XapaKTepUCTHKA KpaxMmala U Leutoso3bl. PemeHue 3amad Ha BBIBOJ  (QopMys
OpraHMYECKUX BEIIECTB, COJAEPKAIMX KUCIOPOI.

2.4. A3orcoaepxamme oprannyeckue coexuHenus. [lloimumepnt
Amvunbl. [lonarue o6 amuHax. AnmdaThdeckue aMHHBI, UX KiIacCU(UKAIUS W HOMEHKJIATypa.
AHWIIMH Kak opraHudeckoe ocHoBaHue. [lonyueHue anmimHa u3 HUTpoOeH3ona. [Ipumenenrne aHuIMHa
HA OCHOBE CBOWCTB. AMHHOKHUCIOTH. AMHHOKHCIOTHI Kak aM(poTepHble IU(YHKIIMOHATHHBIC
OpTraHWYECKUE COEAMHEHUs. XHUMHUUYECKHE CBOMCTBA AaMUHOKHCIOT: B3aUMOJIEUCTBHE C IIEJIOYaAMHU,
KUCIIOTaMd M JpYyT C JpyroM (peakuus mNoIuKOHAeHcanuu). l[lenTuaHas CBs3b U TOTUIEHTUIIBL.
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[IpuMeHeHre aMMHOKUCIIOT Ha OCHOBE CBOMCTB. benku. IlepBuuHas, BTopu4yHas, TPETUYHASL CTPYKTYpPbI
O0enkoB. XHWMHYECKHE CBOWCTBa OEJIKOB: TOpEHME, JACHATypauus, TUAPOIU3, IBETHBIE pPEAKIIUU.
Buonornyeckue pyHKIUN OEIKOB.

Hemoncmpayuu: B3auMoaeicTBUE aMMHaka M aHWIMHA C COJIIHOM KHUCJIOTOW. Peakius aHwinHaA C
OpoMHOI BomoM. JloKa3aTenbCTBO HaIM4Us (PYHKIHOHAIBHBIX TIPYNI B PacTBOpPax aMUHOKHCIOT.
PactBopenue u ocaxaenue 0esnkoB. LIBeTHbIe peakiuu O€IKoB.

Jlabopamopnuie onvimur: PactBopeHue OenkoB B Boje. OOHapyxeHUE OEIKOB B MOJIOKE U MSICHOM
OynboHe. JleHaTypauusi pacTBopa Oejlka KypHHOro silja CHUPTOM, pPacTBOpPaMH COJEH TSXKEIbIX
METAJIJIOB U IIPU HarPEBAHUH.

Ilpakmuueckue 3anamusa: PenieHne SKCIEPUMEHTAIBHBIX 337a4 Ha HMICHTU(DUKALUIO OpPraHMYECKHX
coenuHeHui. [lenarypanus Oenka. [[BeTHbIE peakiuu OEITKOB.

2.5. ITomtumepsl
[Tomumepsl. benku u monucaxapuasl kak Ouononumepsl. Ilnactmaccel. Tlomydenue moaumepos
peakuuen moMMepU3aluy U MOJUKOHIEHCAUUH. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE IIIIACTMACCHI.
IIpencraBurenn minactMacc. Bosokna, ux xnaccuduxanus. Ilomydenue BosokoH. OtaenbHbIE
IIPEACTABUTENN XUMHUYECKUX BOJIOKOH.
Hemoncmpayuu: I'opeHrie NITUYBLETO N1€pa U IIEPCTIHON HUTH.
Ilpakmuueckue 3anamus: Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.

2.6. Hyk/ieMHOBBIE KHCJIOTBI.

HyxnennoBbie kuciorsl. HykinenHOBbIE KHCIOTBI Kak HPUPOAHBIE IosnuMepsl. Hykimeoruuel, ux
ctpoenue, npuMepsl. AT® u AJI®, ux B3auMOINpPEBpALLlEHUE U POJb ITOrO IPOLECCA B IMPHUPOAC.
[Tonstue IHK u PHK. Crpoenue IHK, ee mepBuunas u BropuuHas ctpykrypa. Paborer @.Kpuka u
H.Yorcona. KommiementapHocTs a3otuctbix ocHoBanmii. Permkanus JJHK. OcobenHoctu crpoeHus
PHK. Twmer PHK wu wux Ouonormueckue ¢ynkuuu. IloHstue o TpomdyHoMm Koae (KOIOHE).
Jemoncmpayuu: Mojenn MOJEKYJd BaKHEHWIIMX TIeTepouukiioB. Komieknuss reTepolnuKIndYecKUX
coequHeHui. JleiicTBUEe pacTBOpa NMUPHUIMHA HA WHAUKATOp. B3amMonencTBUE NMUPUIMHA C COJISTHOU
kucioron. Mogens monekynsl JIHK, aemoHCTpanuss NpHUHIOMIIA KOMIUIEMEHTAPHOCTH a30THCTBIX
OCHOBAaHUM.
Jlabopamopnwie onwvimoui: VI3roToBieHHE OOBEMHBIX M IIAPOCTEP)KHEBBIX MOJENEH a30TUCTBIX
TETEPOLMKIIOB.

2.7. BHoJOorn4ecKN aKTHBHBIE COeIMHEHHS.
@®epmenThl. [lonstne o ¢depmeHTax Kak O OHOJIOTMYECKUX KaTajau3aTopax OEIKOBOM MpPUPOJIBI.
Oco0OeHHOCTH CTPOEHHUS U CBOICTB B CPAaBHEHUHU C HEOPraHMYEeCKMMH Kataiau3aTtopamu. Knaccudukanus
¢depmeHTOB. OCOOEHHOCTH CTPOEHHSI U CBOWCTB (PEPMEHTOB: CEJIEKTUBHOCTb U 3()PEKTUBHOCTS.
3aBUCUMOCTh aKTUBHOCTH (DEpMEHTOB OT TeMmeparypsl U pH cpenpl. 3HaueHue GepMeHTOB B OMOJIOTHH U
OpUMEHeHHe B TpOMbINUIEHHOCTH. Burtamunsl. [lonstue o Butammuax. Mx knaccudukanus u
obo3Hauenune. Hopma notpebiienust BuTamuHoB. BogopactBopumslie (Ha npumepe BUTaMuHOB C, IpyTIIBI
B u P) u xxupopactBopumsie (Ha npumepe ButaMuHoB A, D u E). ABUTaMHHO3bI, THUTIEPBUTAMHHO3BI
U TUIIOBUTAMHHO3bI, UX Mpo¢unaktuka. 'opmonsl. IloHsATHE 0 ropMOHaX Kak OMOTOTMYECKH aKTUBHBIX
BEIIECTBAX, BHIMOIHSIOMINX SHIOKPUHHYIO PETYIISLHUIO KU3HEACSITEIbHOCTH OPTraHU3MOB.
Jlemoncmpauuu: CpaBHeHne ckopocTH paznoxenus H2Oz mox nefictBueM gepMeHTa KaTana3bl H HEOP-
raandecknx katanu3aTopoB: KI, FeCls, MnO2. O0pa3ubl BUTaMUHHBIX TIpenapaToB. [loJuBUTaAMUHBIL.
Jlabopamopnuie onvimoi: VicnibiTanue pacTBOPUMOCTH aIpeHAINHA B BOJE U COJITHON KUCIIOTE.
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Ilpakmuueckue 3anamusa: OOHapy)KeHUE BUTAMUHOB. | eHEeTHYECKasi B3aUMOCBSI3b MEXKIYy OCHOBHBIMU
KJIaCCaMU OPraHUYECKUX COCIUHEHUM.
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TemaTnuyeckoe niianuposanue Ipeamer: Xumus

HaumenoBanmue pa3aesioB u
TEeM

Coaepsxanue y4eO0HOro MaTepuajia u (popMbI OPraHM3aLUH AeATEJIbHOCTH 00y4al0UXCS

O0Lem

B Hacax

BBEJEHHUE. OBIIASA U HEOPTTAHUYECKASA XUMMUAIL.

Tema 1.1 OcHOBHEIE
MOHATHUS U 3aKOHBI XUMUU.

Copepxanue yueOHOro MaTepuana

1. HaquLIe METO/bl O3HAHMS BEILIECTB M XUMHUECKUX sBJICHUI. Pob OKCIICPUMCHTA U TCOPHUU B
XUMUU. MO,Z[CJ'II/IpOBaHI/IC XUMHUYCCKHX ITPOLICCCOB.

2.OCHOBHBIC TTIOHATHS ¥ 3aKOHBI XMMMHU.

B ToMm uucine, nmpakTUyecKuX 3aHATHH U 1a00paTOPHBIX padoOT

1. Pemrenne 3aJa4 Ha 3aKOHBbI XMMHMH.

Tema 1.2 [lepuognueckuii
3akoH, [lepuoanueckas
CUCTeMa XUMHYECKHUX
3JIEMEHTOB
JI.1.MeHneneena.
Crpoenue aToma.

Coneprkanue y4eOHOro MaTepuana

1 .Ilepnognueckuii 3axon [[.M1. Menneneena.

2.Ctpoenue aroma u nepuoanueckuii 3akon JI.11. Menneneena.

B ToM uucne, mpakTuuecKuXx 3aHATUH U JTa0OPATOPHBIX PaboT

1. Ctpoenue atoma.

Tema 1.3 Ctpoenue
BEILIECTBA.

Cogepxanue yaeOHOTO MaTepuana

Buapl XxuMuueckon CBSI3H.
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ArperaTHHe COCTOSAHHA BCUICCTB. Yucteie BCIICCTBA U CMCCH. I[I/ICHepCHBIe CHUCTCMBI.

Tema 1.4 Copepxanue yaeOHOTO MaTepuaa
Bona. PactBopsl. 8
DIIeKTPOTHTHIECKAS Bona. PactBopsl. PacTBOpenue.
JUCCOLUALUS. DJIEKTPOIUTHI U HEANEKTPOJIUTHI. DIEKTPOIUTUYECKAS JUCCOLIUALMS.
Peakuiuu noHHOTO OOMEHA.
B Tom uncne, nmpakTHUeCKHUX 3aHATUH U Ta00OPATOPHBIX paboT
2
1. IlpuroroBiieHne pacTBOpa 3aJaHHONW KOHIEHTPALIUH.
Tema 1.5 Knaccudukauus | Comepkanue yueOHOTO MaTepuana
HEOPraHUYECKHX
COCTMHEHUN U UX CBOICTBA. o
Kucnotsl 1 ux cBoiCTBA.
OcHOBaHUs U UX CBOMCTBA. 14
Conu ux cBoiicTBa.
I'upponus comnen.
OKcubl ¥ UX CBOMCTBA.
['enernueckas cBsA3b MEXKAY KjlacCaMM HEOPTraHMYECKUX COECTUHEHUM
Tema 1.6 Xumnueckue Coneprxanue yueOHOro MaTepuaa
peakuuu
Knaccudukanus XuMHUECKUX peaKIni. 10

DNEKTPOIU3.

CKOpOCTh XUMUYECKUX PEAKIU.
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XUMHUYECKOE pAaBHOBECHE.

Pemenue 3amau

Tema 1.7
Meranisl 1 HEMETAIbL.

Conepixanue yaeOHOro MaTepraia

OO0m1as XxapakTepucTUKa METAJLJIOB.

Mertauibl TJIaBHBIX HOATPYIII.

Mertasibl MOOOYHBIX TTOATPYIIIL.

OO0m1as XxapakTepUCTUKa HEMETAIIOB.

Hewmerasbl.

18

B Tom uncne, nmpakTHUECKHX 3aHATUH U TAOOPATOPHBIX padboT

1. Pemenue OKCICPUMCHTAJIbHBIX 3a/]a4 Ha I/IILGHTI/I(i)I/IKaHI/IIO HCOPraHNYCCKUX CO€I[I/IHCHI/II71

2. IlonydeHue ra3os

JuddepeHunpoBaHHbIN 3a4eT.

OPI'AHUYECKASA XUMMUAL.

Tema 2.1

OCHOBHBIE TIOHATHS
OpPTaHUYECKON XUMUU U
TEOpHsi XUMHUYECKOTO
CTPOEHHS OPTaHUYECKUX
COCTUHEHUH.

Copepxanue yaeOHOTO MaTepuana

[Tpenmer oprannyeckoil xumuu. Teopus cTpoeHUs opranndeckux coennHenuii A.M. byrneposa.

Knaccudukanus oprannueckux BemiectB. Kinaccudukaus peakiuii B OpraHM4eckoi XUMHUH.
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Tema 2.2
VYTI1eBOIOPOIBI U UX
MPUPOTHBIC UCTOYHUKH

Coneprkanue yueOHOTO MaTepraia

AJIKaHEbL.

AJIKEHEL.

Ankanuensl. Kayuyku.

AJIKVHEL.

ApeHbl.

HpI/IpO,I[HLIe HCTOYHHUKHU YTIICBOAOPOIAOB.

I'eneTnyeckas B3aMMOCBSI3h MEKAY OCHOBHBIMU KJIAaCCaAMU YTJICBOJOPOIOB.

22

B ToM uucne, mpakTUuecKuX 3aHATUN U 1a00paTOPHBIX padboT

1. IlonyuyeHue 3TUI€HA U U3YUYEHUE E€TO CBOWCTB.

2. CtpykTypHbIe (POPMYIIBI OPraHUYECKHUX BEIIECTB, H30MEPHI U TOMOJIOTH.

3.Pemenue 3a1a4 Ha BBIBOA (POPMYIT YTIIEBOJAOPOIOB.

4. CpaBHUTENbHAS XapaKTEPUCTUKA YIIIEBOIOPOIOB.

Tema 2.3
Kucnopoaconepxarue
OpraHUYECKUEe COCTUHEHUSI.

Copepxanue yaeOHOTO MaTepuana

CnupThl: OIHOATOMHBIE.

CHI/IpTLI MHOI'OATOMHBEIC.

denosml.

AJLIETUIbI.

26
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KapOoHOBbIE KHCITOTHI, X CBOMCTBA.

OT,I[CJ'IBHBIC npeaACTaBUTCIIU Kap6OHOBI)IX KHCJIIOT.

CrnosxHble 3(hUpBbI U )KUPBIL.

VTieBoabl.

I'eneTmueckas B3aMOCBS3b MECXKOY OCHOBHBIMH KJIaCCaMM KHUCJIOPOACOACPKAIIINX COC,[[PIHCHHfI.

B Tom uncne, mpakTHUeCKHUX 3aHATUHN B Ta0OPATOPHBIX paboT

1. KapOoHOBBIE KHUCITOTHI.

2. VI3oMepust CHUPTOB U aJIbICTH/IOB.

3. CpaBHHTENbHAS XapaKTEPUCTHKA KPaxMaja U LEeJUTIOI03bI.

4. Pemienue 3a/1a4 Ha BBIBOJT ()OPMYIT OPTaHUYECKHX BEIIECTB, COJEPKAIIUX KHCIOPO.

Tema 2.4
A3oTtcoaepikamue

OpTraHU4Y€CKUC COCIUHCHU .

Cogepxanue yueOHOro MaTepuana

AMUHEL

AMHWHOKHCIIOTHI.

benxku.

I'enernmueckast B3aMOCBS3b MCKAY OCHOBHBIMU KJIaCCaMH a30TCOACPIKAIINX COCI[I/IHGHPlﬁ.

12

B ToM uncne, mpakTuuecKkux 3aHATUHN U JT1a0OPATOPHBIX paboT

1. Pemenue OKCIICPUMCHTAJIBHBIX 3a/la4 Ha I/IIIGHTI/I(i)I/IKaIII/IIO OpTraHU4YCCKUX COGHHHGHHﬁ.

2. Jlenaryparus Oenka. L[BeTHBIE peakiny OEIKOB.

Tema 2.5
[Tonumepsr.

Conepxanue yaeOHOro MaTepraia

ITomumepst. ITnactmaccel. BonokHa.
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B ToM ymciie, TpaKTHYECKUX 3aHATHI U TaOOPAaTOPHBIX pabOT

2
1. Pacnio3HaBaHue MJIACTMACC U BOJIOKOH.
Tema 2.6 Conepxanue yaeOHOTO MaTepuana 2
HyxnenHoBbIE KUCTOTBL.
HyxnenHnoBbie kucnoTsl. HykiienHOBBIE KUCTOTHI.
Tema 2.7. buonorndecku Cogneprkanue ydeOHOro Marepuasa
AKTHUBHBIE COCIMHEHUS. 10
DepMEHTHI.
Burtamunsl.
I'opMoHBI.
B Tom uncnie, mpakTHUeCKHUX 3aHATUH B Ta0OPATOPHBIX paboT
1. OGHapy>keHre BUTaMHHOB. 4
2. 'eneTnyeckasi B3aMMOCBSI3b M@Ky OCHOBHBIMH KJIACCAMHU OPTaHUYECKUX COSIUHEHUH.
O06o06maroiee TOBTOPEHHUE. 2
KonrpossHas paboTa. 2
JuddepeHuripoBaHHbIN 3a4eT. 2
Bcero: 156
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7.NIEPEYEHb PEKOMEHYEMBbIX YYEBHbBIX U3JIAHUI, THTEPHET-PECYPCOB

JIMTEPATYPA

Jlna cmyoenmoes
Ia6puensu O. C., OctpoymoB U. I'. Xumus mist npodeccuii 1 cnenualibHOCTeH TEXHUIECKOTO

npodwist: y4eOHUK AJIS CTYI. YUpeXIeHHUH cpel. mpod. odpazoBanus. — M., 2019.

la6puensu O. C., OctpoymoB U. I'., CrnaakoB C. A., Jopodeea H.M. Ilpaktukym: yueO.
[Tocobue mst cTya. yupexkaeHuit cpen. npod. odpazosanus. — M., 2017.

I'abpuensu O. C., OctpoymoB U. I'., CnaagkoB C. A. Xumus: nmocodbue st moarotroBku k EI'D:
yae0. mocobue Juisl CTY. YUpeKIeHui cpea. nmpod. oopazoBanus. — M., 2017.

INabpuensu O. C., JIpicoBa I'. I'. Xumus. TecTsl, 3a1a4u 1 yIpaKHEHHS: y4e0. TocoOue JIsl CTY/I.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2017.

Epoxun FO. M., KopaneBa M. b. Xumus mis npodeccuii U cnenuaabHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAYYHOTO Ipoduiieil: yueOHUK A CTYA. YUpexKIeHHH cpea. mpod. oOpazoBaHuUS.
— M., 2017.

Epoxunr 0. M. Xumus: 3amaun U ynpaxHeHus: y4ed. mocoOue IUisl CTyA. YYPEeKISHUH Cpe.
npod. obpazoBanus. — M., 2017.

Epoxun KO.M. COopHUK TECTOBBIX 3aJlaHUl MO XMMHUHU: y4eO. mocobue g CTyA. YUpeKIeHH
cpen. mpod. oopazoanus. — M., 2017.

Epoxun }0. M., KoBanesa U. b. Xumus ans npodeccuit U crienuanbHOCTEH TEXHUYECKOTO PO
bunsi. DNeKTPOHHBIN yueOHO-METOoAMUeCKHil KomIuieke. — M., 2017.
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