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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma 00mie00pazoBaTeIbHOIO Y4eOHOTO TpeaMera «XUMHUS» IpelHa3HaueHa s
U3y4eHHs] B TPOQECCHOHATIBHBIX 00pa30BATENbHBIX OPraHU3ALUAX, PEATH3YIOUINX 00pa30BaTEIbHYIO
OporpaMMy CpeIHero oOmero oOpa3oBaHUS B Ipeleiax OCBOCHHS OCHOBHOW NpodecCHOHATbHOM
obpasoBarenbHoii mporpamMmmbl CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHUs IpHU
HOATOTOBKE CIEUAIICTOB CPEIHETO 3BEHA.

PaGouast mporpamma paspaboTaHa B COOTBETCTBHM ¢: TpeOoBaHusMu DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENBbHOTO CTaHgapTa cpeaHero obdmero oobpazoBanus (PI'OC COO);
IPUMEPHOIl OCHOBHOM 00pa3oBaTeNbHOM NpOrpaMMbl CpeaHero oomero obpa3zoBanHus (omoOpeHa
pemeHreM ¢enepaabHOro y4eOHO-METOAMYECKOT0 OOBbEIUHEHUS 10 001eMy 0Opa30oBaHUIO; MPOTOKOI
ot 28 utons 2016 r. Ne 2/16-3).

B mporpamme coOmromaeTcsi  IpPEeEeMCTBEHHOCTh € (ellepalbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO O0IIEro o0pa3oBaHMS; YYHUTHIBAIOTCS BO3PACTHBIE U
IICUXOJIOTUYECKHE OCOOCHHOCTH CTYJACHTOB, OOydYaloIIMXcs Ha CTYHNEHH OCHOBHOTO OOIIEero
00pa3oBaHusl, YYUTHIBAIOTCS MEKIPEAMETHBIC CBSI3U.

OO0umas xapakTepuCTHKA y4eOHOr0 mpeaMera.

XUMHSL — 3TO HayKa O BEIIECTBAaX, MX COCTaBE M CTPOCHHMHU, CBOWCTBAX W IPEBPALICHUSX,
3HaYCHUU XMMHUYECKUX BEUIECTB, MATEPHUAJIOB U MPOLIECCOB B MPAKTUIECKOM EATEITLHOCTH YEIIOBEKA.

Coneprxanne 001eo0pa3zoBaTeIbHOTO YI€OHOTO IpeaMeTa «XUMHUs HalpaBIeHO HA YCBOCHHUE
00y4aromuMHUCs OCHOBHBIX TOHSTHI, 3aKOHOB M TEOPHA XUMHH; OBJIAJCHHE YMEHHUSMH HaOIIONaTh
XUMHUYECKHE SBICHHS, IMPOBOIUTh XUMHYECKUH OKCIIEPHMEHT, INPOU3BOAMTH pacyeTbl Ha OCHOBE
XMUMHYECKUX (OPMYJ BEIECTB UM ypaBHEHHMH XMMHYECKMX peakiuidl. B mpomecce M3ydeHUs XUMHH y
00yJalolmMXCs pa3BUBAIOTCS IIO3HABATENbHBIE HMHTEPECHl W  HMHTEUICKTYaJbHBIE CHOCOOHOCTH,
HOTPEOHOCTH B CAMOCTOSATEIIFHOM NPHOOPETEHUS 3HAHUH 110 XMMHUH B COOTBETCTBUH C BO3HUKAIOIIMMHU
KM3HEHHBIMH TPOOJIEMaMH, BOCIIUTBHIBACTCSI OEpPEeKHOE OTHOLIEHUS K MPHUPOAE, MOHUMAHUE 3710POBOTO
o0pa3a KU3HU, HeOOXOJMMOCTH MPEIYTPEKACHUS IBICHAN, HAHOCSIIUX BPE 3/I0POBBIO U OKPYKAIOIIEH
cpene. OHM OCBaWMBAIOT NMPHEMBI T'PAMOTHOTO, 0E30MaCHOTO WCIIOIB30BAHUS XWMHYECKHUX BEIIECTB U
MaTepHajoB, IPUMEHIEMBIX B OBITY, CEIIbCKOM XO3SHICTBE M Ha TPOM3BOJCTBE. [Ipn CTpYKTypupOBaHUH
coJiepkaHusi 001eo0pa3oBaTeIbHON yu4eOHON JUCIHUIUIMHBI 171 NMPO(EeCCHOHAIBHBIX 00pa30BaTEIbHbBIX
OpraHu3alyii, pealu3yroImux o0pa3oBaTebHYIO IPOrpaMMy CpEeIHEro o0Iero oopazoBaHus B Ipeaeax
ocsoeus OIIOII CIIO Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHMs, YYUTHIBAJIACh OOBEKTHUBHAS
peasbHOCTh — HeOOJbIIOM 00beM 4YacoB, OTHYIIEHHBIX Ha M3y4yeHHME XUMHMU U CTpEeMIIEHUE
MaKCHUMaJbHO COOTBETCTBOBaTh HJESIM pa3BHUBaroliero oodydenus. [lostomy TeopeTnyeckue BONPOCHI
MaKCHMaJIbHO CMEIIEHBI K Havaly U3y4eHHs AUCIHIUIMHBI, C TEM YTOOBI MOCIEAYIOMNH (pakTHIeCKUi
MaTepHall pacCCMaTPHUBAJICS HA OCHOBE M3YUEHHBIX TEOPHIA.

Peanmzanust IemyKTHBHOTO TOAXOAa K HM3YYCHHIO XUMHH CIIOCOOCTBYET DPa3BUTHIO TaKHX
JIOTHYECKUX ONepalfii MBIIUICHUs, KaK aHaJli3 U CUHTE3, 0000IIEHHEe W KOHKPETH3AIlHs, CPABHEHUE U
aHAJIOTHSI, CUCTEMAaTH3aIHs U KiIacCu(UKAIS U Ap.

W3yyeHne xuMuu B TPO(eCcCHOHATBHBIX 00pa30BaTENbHBIX OpPraHU3alMAX, PEATU3YIOLIHX
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero obmero obpasosanus B mpenenax ocBoenus OIIOIT CIIO na
0a3e OCHOBHOro o0OIero oOpa3oBaHMs, HWMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MHpoduis
npodecCHOHATIBLHOrO 00pa3oBaHUs. DTO BBIPAXKAETCS B COAEP)KaHUU OOYyYEHHs, KOJUYECTBE YacoB,
BBIJICIIIEMBIX HA U3YUEHHE OT/ACTHHBIX TEM MPOrPaMMEI, TITYOHMHE UX OCBOCHHS O00YJaIONTUMHUCS, 00BeEMe
U XapaKTepe MPaKTUIECKUX 3aHITHH, BUaX BHEAYAUTOPHOU CAMOCTOSITETbHONW paOOTHI CTY/ICHTOB.



Nzyuenune o01ieobpa3zoBaTeabHOr0 yueOHOro mpeaMera «XuMHsS» 3aBEepIIaeTCs MOABEICHUEM
UTOrOB B (opme AudQepeHIIMPOBAHHOrO 3a4eTa B paMKax MPOMEKYTOUHOH aTTecTali CTYICHTOB B
npotuecce ocBoenus OIIOII CIIO ¢ nonyyenueM cpeaHero ooiero 0opa3oBaHusi.
N3yvyenne XuMHUM HANIPABJIeHO HA JOCTUKEHHE CJIeYIOIINX LeJleii:

e (QopmupoBaHue y OOy4arOIIMXCS yMEHHs OLIEHUBATh 3HAYMMOCTh XMMHUYECKOTO 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
OKPYKAIOILIEH JEHCTBUTEIBHOCTH: MPUPOJHON, COUMUAIBHOM, KYJIbTYPHOM, TEXHUUYECKOU CpEJIbI,
— HCIIOJIBb3YS JJI TOIO0 XMMUYECKHE 3HAHMUS,

e pa3BUTHE Y O0yUaIOIUXCs YMEHHUH pa3nudarh (hakThl U OLEHKH, CPABHUBATH OIIECHOYHBIE BBIBOIbI,
BUJETb HX CBA3b C KPUTEPUSMHU OLEHOK U CBSI3b KPUTEPUEB C ONPEICIEHHON CcucTeMoin
[EHHOCTEeH, (OPMYTUPOBATH U OOOCHOBHIBATH COOCTBCHHYIO MTO3UITHUIO;

e npuoOpereHHe OOY4YaIOIIMMHUCS  ONBITa  PAa3HOOOPa3HOW  JAEATEIbHOCTH, I[IO3HAHUS U
CaMOIIO3HAHUS; KJIFOUYEBbIX HABBIKOB, HMEIOIMX YHUBEPCAIbHOE 3HAUEHHE /ISl Pa3IMUHbIX BUJIOB
JIeSITEJIbHOCTH (HaBBIKOB pEILIEHUs Ipo0JieM, IPUHATHS PELICHUH, IOMCKa, aHajIu3a U 00paboTKu
UHPOpPMAaLUK, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHHYECTBA, O€30MIaCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HHU).

MecTo yuedHOro npeaMera B yueGHOM IIaHe
[Ipu peanuzanuu coaepxkanus 0011e00pa3z0BaTENLHOIO YYEOHOI0 IpeaMeTa «XuMuUs» B Ipeeiax
ocBoeHHs obpasoBareabHoro mukiaa OIIOIT CITO (TIIICC3) Ha 6a3e OCHOBHOIO 00IIEro 00pa3oBaHMsI C
MIOJIYYCHUEM CPEJIHET0 00IIero 00pa3oBaHusl MaKCUMallbHasl yueOHasi Harpy3Kka CTYJICHTOB COCTaBIISICT:
no crneuuansHocTAM CIIO Texnonormueckoro mpoduns — 156 waca. M3 Hux — ayauTopHas
(oOs3aTenbHast) Harpy3ka OOydaroIIMXcs, BKJIOYAs IMpakTUdeckue paboTel — 152 uvaca m 4 yaca -
TuQepeHIMPOBaHHBIN 3a4eT.

I[lnanupyemble pe3y/ibTaThl H3yYeHHUs Kypca XUMUM
OcBoeHue cojiepkaHusi y4eOHOro TmpeameTa «XHUMHS», 00eCleYynuBaeT JOCTHIKEHHE OO0YyJaroluMUCS
CIEAYIOIIUX PE3YIbTATOB:
*  JIMYHOCTHBIX:
JIP 6 - IlposBistomuii yBakeHHE K JIIOJSAM CTapUIero MOKOJIEHHS M TOTOBHOCTh K YYacTHIO B
COIIMAIbHOM MOJAEPKKE U BOJOHTEPCKUX JTBUKEHUSX ;
JIP 10 - 3a0otsmuiics o 3aluTe OKpYKarIel cpebl, COOCTBEHHON U 4yKOi 0e30MacHOCTH, B
TOM 4ucCIe U(POBOH.
—— YYBCTBO TOPJIOCTH U YBKEHHS K HUCTOPHUH W JIOCTHKEHHUSM OTEUECTBEHHOW XMMHUYECKOW HAYKH;
XUMHUYECKH TPAMOTHOE TOBEIECHHE B MPO(ECCHOHATBHON NEATEIBPHOCTH M B OBITY TIpH OOpaIieHuu ¢
XUMHUYECKUMH BEIIECTBAMHU, MAaTEPHATIAMH H IPOIECCaAMHU;
—— TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa3oBaHWs U TIOBBIINICHUS KBaTu(UKAMA B HW30paHHOU
poeCCHOHAIBHON JEATENHPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUECKUX KOMIIETSHITUI B ATOM;
—— YMEHHE HCHOJIb30BaTh JOCTUKEHUS COBPEMEHHON XMMHMUYECKOM HAYKM M XMMHUUYECKHX TEXHOJOTHMA
JUISE TIOBBIIIICHHSI COOCTBEHHOTO WHTEIUIEKTYalbHOTO pa3BUTHS B BBIOPAaHHON MpodeccHOHATBHOM
JIeSITeIIbHOCTH;
*  MeETanpeaMEeTHBIX:



—— HUCIIOJIb30BAaHUE PA3JIMYHBIX BUJOB ITO3HABATEIILHOW NEATEIIBHOCTU U OCHOBHBIX MHTEJUIEKTYaJIbHBIX
orepauuii (IOCTAaHOBKY 3a7iauu, (OPMYJIMPOBAHUS TUIIOTE3, aHAJIN3a U CHHTE3a, CPaBHEHMs, 00001IeHNS,
CHCTEMAaTH3allu{, BBIABICHHUS MPUYMHHO-CICICTBEHHBIX CBS3EH, TMOMCKA aHAJIOroB, (OPMYIHUPOBAHUS
BBIBOJIOB)/1JIs1 pELIEHUS] [IOCTaBJICHHOM 3a7auy, IPUMEHEHUE OCHOBHBIX METO/10B IIO3HAHUS
(HaOsOeHNs, HAYYHOI'O SKCHEPUMEHTAa) AJIS U3YyYCHMs Pa3iIMuYHBbIX CTOPOH XHMHUYECKHUX OOBEKTOB U
IIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B IpodecCuoHanbHOM chepe;
—— UCIOJIb30BAHNE PA3JIMYHBIX UCTOYHUKOB Ul IIOJIY4YEHUS XUMUYECKOH HH(OpMAIK, YMEHHE OLICHUTh
€€ JOCTOBEPHOCTb JUIsl JOCTHXKEHUS XOPOILIMX Pe3yJIbTaTOB B IIpodeccuoHanbHol chepe;

*  IIPEIMETHBIX:
—— c(pOPMHPOBAHHOCTh TPEJACTABICHUH O MECTe XMMUU B COBPEMEHHOW HAy4YHOH KapTHMHE MHpa;
NOHMMaHHUE POJIHM XUMUU B (POPMUPOBAHMU KPYro3opa W (GyHKIHOHAIBLHON TPAMOTHOCTH YeJIOBEeKa IS
peueHus MpakTUYECKUX 3a/1a4;
—— BIJIQJICHHE OCHOBOIOJAralOUIMMU  XHMHWYECKMMHU  IOHATHAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHNE XUMUYECKOU TEPMUHOIOTMEN U CUMBOJINKOM;
—— BJI4/ICHUE OCHOBHBIMM METOJAMM HAy4YHOI'O MO3HAHUS, MCIOJIb3YEMbIMH B XUMHH: HAOJIOJCHUEM,
ONHCAaHUEM, HU3MEPEHUEeM, SKCIEpPUMEHTOM; yMeHHe o00pabarhiBaTh, OOBICHATH  PE3yJbTATHI
IPOBE/IEHHBIX OIBITOB U JIEJIaTh BBIBOBI; TOTOBHOCTh U CLIOCOOHOCTh IPUMEHATh METO/IbI T0O3HAHUS IIPU
peLIeHNN IPAaKTUYECKUX 3a/1a4;
—— c(hOpPMHPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBCHHBIC OICHKH U TPOU3BOAWUTH PACUETHl II0
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;
—— BJIaJICHUE NPaBUIaMU TEXHUKHU 0€30M1aCHOCTU IIPU UCIOJb30BaHUN XUMUYECKUX BELLIECTB;
— c(hOpPMHUPOBAHHOCTh COOCTBEHHOM MO3MLMM IO OTHOUIEHHWIO K XHWMHYECKOH uH(popmauuy,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

BorinyckHUK HAa 62a30BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYNUTHCH:
* HA3bIBATh: U3YUYCHHBIE BELIECTBA 10 TPUBUAIIBHON WJIM MEXIyHAPOIHOW HOMEHKIIATYPE;
* OnpeAesATh: BaJCHTHOCTh M CTENEHb OKUCIEHUS XUMHUUYECKUX DJIEMEHTOB, THUIl XMMUYECKOU CBSI3U B
COEIMHEHMAX, 3apsa] MOHA, XapakTep Cpelpl B BOJIHBIX PACTBOPAX HEOPraHMYECKUX U OPraHUYECKUX
COCJMHEHUMN, OKHUCIUTEIb MW BOCCTAHOBUTENb, MPUHAICKHOCTh BEIIECTB K pPa3HbIM KiaccaM
HEOPraHWYECKUX U OPraHUYECKUX COCTUHEHHUI;
* XapaKTepH30BaTh: 3JEMEHTHI MaJIbIX MMEPUOJIOB MO UX MojoxkeHuto B Ileprnonnueckon cucreme ..
MengeneeBa; oOume XUMHUYECKHME CBOMCTBa METAJIOB, HEMETaNIOB, OCHOBHBIX  KJIAcCOB
HEOPraHWYECKUX M OPraHUYECKUX COCAUHEHHI; CTPOEHWE M XHUMHYECKHE CBOWCTBA H3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COECIMHEHUN;
* 00BSAICHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHMS, IPUPOAY XUMUUYECKON CBSI3U
(MOHHOI KOBaJIEHTHOM, METAIITUYECKONW U BOJOPOIHOI ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PeaKkIuu 1
MOJIO’KEHNE XUMHUYECKOTO PAaBHOBECHS OT PA3INYHBIX (PaKTOPOB;
* BBINOJHATh XUMHYECKHUN IKCIEPUMEHT: [0 pPACIO3HABAHUIO BAXXHEWIINX HEOPTraHMYECKUX U
OPraHUYEeCKUX COCTMHEHUH;
* MPOBOAMTBL: CAMOCTOATEIBHBIA TMOWCK XWMHUYECKOW HWH(GOPMAIIMH C HWCIOJH30BAHUEM Pa3TUIHBIX
WMCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUHN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHETa);
WCITOJTH30BaTh KOMITBIOTEPHBIE TEXHOJOTHUH ISl 00pabOTKH U TIepeaund XUMUIECKON MHPOpMAIK U e
MPEJICTABICHUS B Pa3INYHbIX (hopMax;
* CBAI3BIBATH: U3YUCHHBIN MaTepHall co CBOEH MpodecCHOHATBHON ASITENFHOCTHIO;
* pemiaTh: pacueTHBIC 3a/1a4M 110 XUMUYECKUM (HOpMyJiaM U YpaBHEHUSIM;
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* HCHOJb30BaThb MNPHOOpPeTEeHHbIe 3HAHWUS W YMEHHS] B MNPAKTHYECKOH [AeATEJbHOCTH W
MOBCETHEBHO KU3HU: i1 O0BICHEHUS! XUMUYECKUX SBIICHUH, MPOUCXOAIINX B IPUPOJIE, OBITY U Ha
IIPOU3BOJICTBE; ONPEIEICHNUS BO3MOKHOCTH IPOTEKAHUS XUMHUYECKUX IPEBpAIECHUN B pa3IMYHbIX
YCIOBUSX M OLIEHKM MX IOCIEACTBHM; 3KOJOTMYECKH I'PAMOTHOIO IOBEACHUSI B OKPY)KAIOILIEH Cpene;
OLICHKH BIIMSHUSI XMMUYECKOI'O 3arpsi3HEHMS] OKpY)Karolled Cpellbl Ha OpPraHu3M YeOBEeKa W JIpyrue
JKUBbIE OpraHu3Mbl, Oe30macHOro oOpalleHusi C TOPIOYMMH M TOKCHYHBIMH BELIECTBAMHU H
71a00paTOpHBIM 00OpYIOBAaHUEM; IPUTOTOBJICHHSI PACTBOPOB 33aJaHHOW KOHLIEHTpAalUU B OBITY M Ha
MIPOU3BOJICTBE; KPUTUYECKOM OIICHKH JIOCTOBEPHOCTHM XHUMHUYECKOW HH(pOpMalWU, MOCTYyMarolenl u3
Pa3HbIX HICTOYHUKOB.

BoinmyckHUK Ha 0230BOM YPOBHE J10JI5KEeH 3HATh:
* BajkHelillMe XHMMHYECKHe TIOHATHA: BELIECTBO, XUMHYECKMH 3JEMEHT, aToM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPONMsI, M30TOIbl, XMMHYECKas CBS3b,
3JIEKTPOOTPHULIATEIBHOCTb, BaJICHTHOCTh, CTEIIEHb OKUCIIEHHSI, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA 00beM
ra3oo0pa3HbIX BELIECTB, BEIECTBA MOJIEKYJISIPHOIO M HEMOJEKYJISIPHOTO CTPOEHUs, pPacTBOPHI,
IEKTPOJIUT U HEDJIEKTPOJIUT, SJICKTPOJIUTHUYECKAsT AMCCOLMAIMSA, OKUCIUTEIb U BOCCTAaHOBMTEINb,
OKHCJICHHE M BOCCTAHOBJICHHE, TEIUIOBOH 3 (EeKT peakiuu, CKOPOCTh XMMUYECKOH peakiUH, KaTajaus,
XUMHYECKOE paBHOBECHE, YTICPOIHBIN CKEJIET, PYHKIIMOHAIbHAS TPYIIa, H30MEpHsi, TOMOJIOTHS;
* OCHOBHbIEe 3aKOHbI XHMHHM: COXPaHEHMs MAacChl BEUIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB,
nepuoanueckuil 3akoH /1.11. Menneneesa;
* OCHOBHBIe TEOPHMHM XHUMHM: XHMHUYECKOM CBS3M, 3JIEKTPOIMTUYECKOM AUCCOLMAIMM, CTPOCHUS
OpPraHMYECKUX U HEOPraHMUECKUX COCTUHEHUH;
* BaJKHelilIMe BelecTBa M MaTepuaJibl: BaXHEHIIME METaUIbl U CIUIaBbI; CEpHas, COJIHAs, a30THas U
YKCYCHasl KUCJIOTbI; 0J1aropo/iHble Ta3bl, BOAOPO, KUCIOPO, FaJIOTeHbl, IEJI0UYHbIE METAJUIbI; OCHOBHBIE,
KUCJIOTHBIE U aM(OTEpHbIE OKCUIbI U TUAPOKCU[BI, IIEJIOYUH, YIJICKUCIIBIM U yrapHbli Ta3bl, CEPHUCTBIN
ra3, aMMHaK, BOJa, IMPUPOJHBIM ra3, MeTaH, 3TaH, 3TWUJEH, alETWIECH, XJIOpWUJ HaTpus, KapOoHAT U
ruapokapOoHaT HaTpus, kapOboHaT u (docdar Kaubius, OCH30J, METAHOJ U ITAHOJ, CIOXKHBIE (UPHI,
JKUpPBI, MblJIa, MOHOcaxapuabl (TJIIOKO3a), AMcaxapuipl (caxaposa), HoJaucaxapuabl (Kpaxman H
LEJUTI0I03a), aHWIMH, aMUHOKHUCIIOTHI, OEJIKM, MCKYCCTBEHHBbIE M CHUHTETHUYECKHE BOJIOKHA, KAay4dyKH,
MJIACTMACCHI.

CoaepixaHue Kypca XUMHH

BBenenue
Hayunbie MeToabl TO3HAHMS BEIIECTB U XMMHYECKHUX sIBIICHHH. Poib skcnepuMeHTa U TEOpHH B
XuMHUH. MoaenupoBaHue XUMHUYECKUX MPOIeccOB. 3HaueHNe XUMUU mipu ocBoeHuu npodeccuii CIIO u
cnennansHocTelt CITO Texanyeckoro nmpoduis mpodheccuoHaIbHOTO 00pa30BaHMs.

1. O0mas 1 HeOpraHM4YecKass XuMusl

1.1. OcHOBHBIE MOHATHSA U 3aKOHBbI XUMHH
OcHoBHbIE TTOHATUSL XUMUU. BemectBo. ATom. Mosnekyna. XuMHUYECKUM 3JIEMEHT. AJUIOTPOMHUS.
[IpocTeie U cnoxHble BemiecTBa. KaueCTBEHHBbIM M KOJMYECTBEHHBIM COCTaB BEIIECTB. XUMHUYECKUE
3HaKu W (Qopmynbl. OTHOCHTENBHBIE aTOMHAas W MOJEKyIspHas Macchl. KoaudecTBO BellecTBa.
OcHoBHbIE 3aKOHBI XUMUU. CTexuomeTpus. 3aKOH COXPAHEHHUsI MAacChl BEIECTB. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB MOJICKYJSIPHOW CTPYKTYPHI. 3aKOH ABOTaApO U CIEACTBUS U3 HEro. PacueTHblie 3amaun
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Ha HAaXOXIECHHE OTHOCHUTEIBHOW MOJEKYJISIPHOH MAaCChl, ONPEAEIECHUE MAcCOBOM JOJIM XUMHUYECKHX
9JIEMEHTOB B CJIOKHOM BEILIECTBE.

Jemoncmpayuu: Mojenn aToOMOB XUMHYECKHX 3JE€MEHTOB. MOJEIN MOJEKYJ MPOCTHIX M CIOXKHBIX
BeulecTB (1apocrepkHeBble U Crroapra—Dbpurneda). Kosuiekuuss MmpocTeIX M CIOXHBIX BELIECTB.
Hexoropsle BemecTBa koau4yecTBoM 1 Mosb. Moaenb MossipHoro odbeMa ra3zos. Asorponus ¢ocdopa,
KHCJIOPO/a, 0JI0BA.

Ilpakmuueckoe 3anamue: Penienue 3a1a4 Ha 3aKOHBI XUMUHU.

1.2. Ilepuoanyecknii 3akoH u [lepuoanyeckasi cucreMa XUMHUYECKUX
jiemeHTOB JI. 1. MeHieieeBa 1 CTpOeHHE aTOMA

[Tepuonuueckuii 3akon . . MengeneeBa. Otkpoitue . M. MenneneeBbim [leproanueckoro
3akoHa. Ilepwomuueckmii 3akon B dopmynupoBke J[. M. MenneneeBa. Ilepmomuyeckas Ttabnuna
XUMHUYECKHX 3JEMEHTOB — rpaduyeckoe OTOOpakeHHEe Mepuoauveckoro 3akoHa. CTpykTypa
NEPUOTUIECKON TaOIUIBl: Mepuoabl (Manble M Oousbline), Tpynnsl (TaaBHas U mobounas). CtpoeHue
atoma u Ilepuonnueckuit 3akon [[. M. MenneneeBa. AToM — ciiokHas yacTuia. Sapo (IpoTOHBI U
HEUTPOHBI) M 2JIEKTpOHHas obonouka. M3otomnsl. CTpoeHne 3JIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
MaJIbIX 1epuogoB. OCOOCHHOCTH CTPOEHHS JJIEKTPOHHBIX OOOJOYEK AaTOMOB JJIEMEHTOB OOJBIIMX
nepuoaoB (mepexoAHsix 3neMeHToB). [lonsitue 00 opburtansx. s-, p- u d-opObutamu. DIEKTPOHHBIE
KOH(UTYpallMi aTOMOB XUMHUYECKUX 31eMeHTOB.CoBpeMeHHas ¢hopmynupoBka [leproaundeckoro 3aKoHa.
3nauenue llepuoamueckoro 3akona u Ilepuogmueckoit cuctembl xumuueckux osnemeHtoB /J[. W.
Menzeneesa assi pa3BUTUSL HAYKU U TOHUMAHUS XUMHYECKON KapTHHBI MUpA.
Jemoncmpayuu: Pazmuunapie Gopmbl Ilepuoamueckoit cucreMbl Xummuueckux dsnemertoB [, .
Mengeneesa. /lunamuueckue Tabauupl A mMozaenupoBanus I[lepuoanueckoil cucteMpl. DaeKTpU3ALUSL
TE€JI U UX B3aUMOJICHCTBHUE.
Jlabopamopusiit  oneim: MonenupoBanue mnoctpoeHusi Ilepuoanueckoi TaOMHUIBI XUMHUYECKUX
3JIEMEHTOB.
Ilpakmuueckoe 3anamue: CTpoeHHe aToma.

1.3. CTpoenue BeniecTBa

WNonnast xumuueckas cBsizb. KaTuonbl, ux oOpa3oBaHHEe U3 aTOMOB B pe3yJbTaTe Mpolecca
OKHUCJICHHUA. AHHMOHBI, UX 00pa3oBaHHWE M3 aTOMOB B pe3yJbTaTe Mpoliecca BOCCTaHOBIeHUsS. MoHHas
CBA3b KAaK CBSI3b MEXJIYy KaTHOHAMHU M AaHMOHAMM 3@ CUET DJJIEKTPOCTATUYECKOIO MPUTSIKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsla, HAIWYHIO TUApaTHON oOomouku. HoHHBIE
KpucTauimueckue pemerkd. CBOWCTBA BEIMIECTB C HOHHBIM THUIIOM KPUCTAJUIMUYECKOW PEIISTKH.
KoBanentnas xumudeckasi cBsa3b. MexaHn3M oOpa30BaHUsI KOBAJIEHTHOM CBsA3U (OOMEHHBIH U JOHOPHO-
aKIENTOPHBIN). DJIEKTPOOTpUIIATETIHbHOCTh. KOBalleHTHBIE MOJspHAas U HemoJispHas cBs3u. KpartHocTs
KOBAJIGHTHOM CBsi3U. MOJEKYJSIpHBIE U aTOMHBIE KpHUCTAUTMYecKue perneTku. CBOWCTBAa BEIIECTB C
MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMH perieTkaMu. Metaminueckast cBsi3b. MeTaminueckas
KpUCTAJUIMUECKasi pelieTka M MeTaJUIM4ecKas XUMHUuecKass CBsi3b. DU3MUYECKHe CBOMCTBA METAaJIOB.
ArperaTHble COCTOSIHUSI BEIIECTB U BOAOPOJHAS CBS3b. 1BepaOe, KUIKOE M ra3000pa3HOE COCTOSHUS
BemecTB. [lepexoy BemiecTBa U3 OJHOTO arperaTHOro COCTOAHMS B Apyroe. BogoponHas cBs3b. Yuctbie
BellecTBa U cMecH. [loHaTre o cMecu BemecTB. ['oMOreHHble U reTeporeHHbie cMecH. CocTaB cMecen:
0o0beMHasi ¥ MaccoBas JIOJIM KOMIIOHEHTOB CMECH, MaccoBas O mpumeceid. JlucrepcHble CHCTEMBI.
[Tonsitue o nucnepcHoit cucreme. JlucmepcHas ¢asza u aucnepcuoHHas cpena. Kriaccuduxarus
JUCTIEPCHBIX cucTeM. [ToHsATHE O KOJIJIOMIHBIX CHCTEMAX.
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Jemoncmpayuu: Moaens KpUCTAJUIMYECKON pemeTku xjaopuaa Hatpus. OOpas3isl MUHEpaJIOB ¢ MOHHOU
KPUCTAIJIMYECKON PEIIETKOM: KalbluTa, TajduTa. MoAenn KpUCTANIMYECKUX PEIIETOK «CYXOIro JIbJa»
(wnmu #oma), anMasa, rpadura (uam kBapma). [Ipubopsl Ha KuUAKKUX KpucTaimiax. OOpasibl pa3TuIHBIX
JUCIIEPCHBIX CHCTEM: 3MYJIbCHH, CyCIeH3MH, a’po3oisiell, rened u 3oineil. Koarymsamus. Cunepesuc.
Oddext Tunnmans.

Jlabopamopnuie onvimui: 11puroTosineHye cycreH3un kapooHara Kajablys B Boje. [lonydyeHue sMmynbcun
MOTOpPHOr0 Maciya. O3HaKOMJIEHHE CO CBOWCTBAMU JUCIIEPCHBIX CUCTEM.

1.4. Boaa. PacTBopbl. DJIeKTPOJIUTHYECKAS TUCCOIHAIAS

Boma. PactBopel. PactBopenmwe. Boma kak pacTtBoputesib. PacTBOpUMOCTb  BEIIECTB.
HaceplienHble, HEHACBILIEHHBIE, IEPECHILIEHHbIE PAcTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH TIa30B,
KUAKOCTEH M TBEPABIX BEUIECTB OT pa3IUYHbIX (hakTOpoB. MaccoBasi J0isi pacCTBOPEHHOTO BEIECTBa.
DNEKTPOIUTHYECKAs JUCCOLUALUA. DIEKTPOIUTHI U HEAIEKTPOUTHI. DJIEKTPOJIIUTUYECKAS TUCCOLMALIMSL.
MexaHu3MBbl IEKTPOIIUTUYECKON JUCCOLMALUH JIJISl BEILIECTB C Pa3IMYHBIMU TUIIAMH XUMUYECKON CBS3H.
['unpaTtupoBaHHble U HETUAPATUPOBAHHBIE HOHBI. CTENEHb 3JIEKTPOJUTUYECKON nuccounannu. CUIIbHbIE
U cialbie 37eKTPoIUThl. OCHOBHBIC TOJOKEHUS TEOPUHU IJIEKTPOIUTUYECKON mucconuanuu. KucmoTsl,
OCHOBAHUS U COJIM KakK 3JIEKTPOJIUTHI.
Jlemoncmpayuu: PactBopuMocTh BemiecTB B Boje. CoOupaHue ra3oB METOJOM BBITECHEHHUS BOJIBI.
PacTBOpeHue B Bojie cepHOIl KMCIOTHI U colieil aMmMoHus. OOpasiibl KpUCTaIOruapaToB. M3rotopnenue
TUIICOBOM MOBA3KU. VcnbITaHMe pacTBOPOB 3JEKTPOJIIUTOB U HEINEKTPOJIUTOB HA MPEIMET TUCCOLUALINH.
3aBUCHUMOCTh CTEHEHH 3JIEKTPOIUTHUECKON TUCCOLUAIIMN YKCYCHOM KUCIOTHI OT pa30aBieHHs pacTBOpA.
JIBMKE€HNE OKpALIEHHBIX HOHOB B JJIEKTPUYECKOM I10J1€. [IpUroToBienme »xecTKorl BOJbI U YCTPAHEHUE €€
xecTkocTu. MonuTtel. OOpasiipl MUHEPATIBHBIX BOJI PA3JIMYHOTO Ha3HAYEHUS.
Ilpakmuueckoe 3anamue: 1IpurotToBieHne pacTBopa 3aJaHHON KOHLEHTpALUH.

1.5. Knaccndukanmus HeoprannyecKuxX coelMHEHN U UX CBOlicTBa

Kucnorsl 1 ux cpoiictBa. KucioTel Kak 3JI€KTPOJIUTHL, UX KIAaCCU(pUKALUA MO Pa3IMuHbIM
npu3HakaM. XHMHYECKHE CBOWCTBA KHUCJIOT B CBETE€ TEOPUM AJIEKTPOJIUTUYECKOW JMCCOIUAIINH.
Oco0eHHOCTH B3aMMOJICHCTBHSI KOHIIGHTPUPOBAHHOW CEPHOM M a30THOM KHCJIOT C METaJIaMH.
OcHOBHBIE cITOCOOBI OTY4EHUS KUCIOThl. OCHOBaHUS U UX CBOMCTBA. OCHOBAHUS KaK AJIEKTPOJIUTHI, UX
KJaccu(uKalus 10 pa3IMyHbBIM TpHU3HaKaM. XHUMHYECKHE CBOMCTBA OCHOBAaHUH B CBET€ TEOPHUH
INEKTPOIMTUYECKON Aucconuanui. PasnokeHne HepacTBOPUMBIX B BOJE OCHOBaHMM. (OCHOBHbIE
crocoOsbl nosyueHus: ocHoBaHui. Conu 1 ux cBoiictBa. Cosn Kak 351eKTpoiuThl. Coiu CpeHue, KUCTbIe
Y OCHOBHbIE. XMHUYECKHE CBOMCTBA COJIEN B CBETE TEOPUH AIEKTPOIIUTHYECKON quccounanuu. Crocoosbl
nosydeHus: conerd. ['maponus coneid. Oxcuasl U ux cBoiicTBa. Coseobpasyromue U HecoaeoOpasyroue
okcuabl. OcHOBHBIE, aM(DOTEPHBIE U KUCIOTHBIE OKCHJbl. 3aBUCUMOCTh XapaKTepa OKCHAA OT CTENEHU
OKHUCIIEHUS 00pa3yIoIIero ero MeTauia. XMMUUECKHe CBOMCTBA OKCUIOB. [lomyueHne okcuioB.
Jemoncmpayuu: B3auMmoIeicTBUE a30THOM M KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOT C METaJUIaMHU.
I'openue dochopa u pacTBopeHue mpoaykTa ropeHust B Boje. llomydyenue u cBoiicTBa aM(pOTEpHOro
ruspokcuaa. HeoOpatumblii ruaponu3 kapOuaa kambius. OOpaTHUMBINH THAPOIU3 COJEH pa3IUuyHOro
THUIIA.
Jlabopamopnuie onvimoi: VicibiTaHne pacTBOPOB KUCIOT MHIMKATOpaMu. B3anMoelicTBre METaIoB ¢
KHCI0TaMu. B3anMopelicTBue KUCIOT ¢ OKCUaMU METauioB. B3anMopelcTBre KUCIOT ¢ OCHOBaHUSIMH.
B3anmopeicTBre KUCIOT ¢ cossiMu. VcnpiTanue pacTBOpPOB 1IesIo4el MHANKAaTopaMu. B3aumonencTeue



niesio4e ¢ coisiMu. PasnoskeHue HepacTBOPUMBIX OCHOBAaHMW. B3auMoaencTBHE COJIEH C METaJUIaMH.
BzaumopeicTeue cosei apyr ¢ Apyrom. I'uaponus conen pa3iMuHoro TUIA.

1.6. XuMn4yecKkue peakunu

Krnaccudukanus XuMIUYeCcKUX peakiuii. Peakiuu coeTMHeHUs, Pa3IoKCHHS, 3aMEIICHIS, OOMEHa.
Karanutuueckue peakiuu. OOpatumble W HeoOpaTHMble peakiuu. ['OMOT€HHblEe M TeTepOreHHbIE
peakuu. DK30TepPMHUYECKHE M SHIOTEPMHYECKHE peakuuu. TerioBoil 3(pPeKT XUMHUECKUX PEaKIIHiA.
Tepmoxumuueckne ypaBHEHHs. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. CTElneHb OKHUCICHUS.
Oxucnutenp U BoccTaHOBIeHHE. BoccraHoBHUTENs M OKHCICHHE. MeToj 3JeKTpOHHOro OanaHca s
COCTABJICHUS] YPABHEHUN OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakimil. CKOPOCTh XUMUYECKUX PEAKLIUM.
[lonsiTHE O CKOpPOCTM XUMHUYECKMX pEaKUMi. 3aBUCHMOCTb CKOPOCTHM XUMHYECKMX pEaKUHUd OT
pa3nuyHBIX  (AKTOPOB: MPHUPOJBI pPEarupyroliux BEIIECTB, HMX KOHIEHTPAIUH, TEeMIIEPaTypHl,
MOBEPXHOCTU CONPUKOCHOBEHMSI Y UCIIOJIb30BAaHUs KaTalnu3aTopoB. OOpaTUMOCTh XUMUUYECKUX PEAKIIUM.
OO6parumMbie 1 HEOOpaTUMBIEC peaKMU. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIIEHHS.
Jemoncmpayuu: IIpumepbl HEOOPATUMBIX PEaKIUi, HIYIIUX ¢ 00pa30BaHUEM OCaJKa, Ta3a WU BOJBIL.
3aBUCUMOCTh CKOPOCTH PEaKLUU OT MPUPOJbl PEearupyrolux BellecTB. B3aumonelicTBue pacTBOpPOB
CEpHOI KHUCJIOTHI C pacTBOpaMH TUOCYJIb(haTa HATPUS PA3NMYHOW KOHIEHTPALUU U TEeMIepaTyphl.
Mogenb Kunsmero cios. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaklMM OT MPUCYTCTBUSL KaTalu3aTopa
Ha IpUMeEpe pa3iokKEeHHUs] NEePOKCHIa BOAOPOJa C MOMOLIbI0 TUOKCUAA MapraHiia M Karanasbsl. Mojenb
anieKTposinzepa. Mojenpb 3JIEKTPOIN3HON BaHHBI JIsl TIOJYyYEHHUs allfoOMUHUA. MoJienb KOJOHHBI CUHTE3a
aMMuakxa.
Jlabopamopnuie onvimer: Peakuys 3aMelIEHUS] MEIM JKEJIE30M B PACTBOPE MEIHOr0 Kyrnopoca. Peakiuuu,
uaymme ¢ o0pa3oBaHHEM OCa/Ka, raza MU BOJABI. 3aBHCUMOCTH CKOPOCTH B3aWMOJEWUCTBUS COJISTHOU
KHCIJIOTBl C METaJUVIaMU OT HX MPUPOJBl. 3aBUCHUMOCTb CKOPOCTH B3aMMOJEHMCTBUS LIMHKA C COJIIHOU
KHUCIIOTOM OT €€ KOHIEHTpPAluu. 3aBUCUMOCTb CKOPOCTH B3amMmojnencTBus okcuaa meau (II) ¢ cepnoit
KHCJIOTOHM OT TEMIIEPaTYpBHl.

1.7. MeTaJi1bl 1 HEMeTaJLIbI

Mertannbsl. OcoOEHHOCTH CTPOEHHUsI aTOMOB U KpucTaioB. du3myeckue CBONWCTBA METAIJIOB.
Knaccupukanust MeraquioB 1O  pa3iuyHbIM — IpU3HAKaM. XHUMHUYECKHE CBOHCTBA  METAJJIOB.
DIEKTPOXUMHUYECKUN sl HanpspKeHH MeTtaioB. Metamwmotepmusi. OOmue crnocoObl MOIyYeHHS
metaios. llonarne o meramrypruu. Ilupomeranmyprus, THAPOMETAIITYPTUS U 3JIEKTPOMETAIITYPIHUS.
CrnnaBbl yepHble U 1BeTHble. Hemeramibl. OcoOeHHOCTH cTpoeHust aToMoB. Hemeramnsl — mpocTbie
BEIIECTBA. 3aBUCUMOCTb CBOWCTB TaJOr€HOB OT MX I[OJIOKEHHS B IEPUOAMYECKON CHCTEME.
OKHCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HX IOJIOXKEHHUS B PALY
JNEKTPOOTPULIATEILHOCTH.
Jemoncmpayuu: Konnexkuus metauioB. B3anmozeiicTBie MeTamioB ¢ HeMeTaulaMu (okenesa, IUHKa U
AITIOMHUHHSL C CEpPOW, alIOMHUHHUS C HOJOM, CYpbMBI C XJIOpOM, FOpeHHue jkeie3a B xyope). ['opeHue
MeTtauioB. AmomuHoTepmusi. Komtekius HemeramioB. ['opeHne HemeramwioB (cepwl, ¢ocdopa, yris).
BoiTecHeHne MeHee aKTHUBHBIX TaJlOT€HOB M3 PAacTBOPOB MX cojeil Oosiee aKTUBHBIMU TajOre€HaMH.
Mogenb TpOMBIIIJICHHON YCTaHOBKH JUIsl IPOM3BOJICTBA CEPHOM KHUCIOTHI. Mojens meuu Juist o0xura
u3BecTHsKa. KoJuleKuMu MNpOAYyKIUH CHIMKATHOM MpPOMBIIUIEHHOCTH (cTekna, ¢dapdopa, dasHca,
[IEMEHTA pa3IMYHBIX MAPOK U JIp.).
Jlabopamopnuie onvimept: 3axanka M oTmyck craiau. O3HAKOMIIEHHE CO CTPYKTypaMH CEeporo u Oenoro
yyryHa. Pacno3HaBanue pya xenesa.
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Ilpakmuueckue 3amamua: llonydeHwe, coOWpaHue U  paclo3HaBaHWe Tra30B. PemieHue
9KCIIEPUMEHTANBHBIX 3a71ay.

2. Oprannyeckasi XuMus

2.1. OcHOBHBIC IOHSATHS OPTAHNYECKON XMMHUH M TEOPHS CTPOCHUSA
OpPraHu4yecKuX coeMHeHN

[Ipenmer oprannueckoil xumuu. [IpupoaHble, NCKYCCTBEHHBIE M CUHTETUYECKHE OpraHUYECKHE
BemiecTBa. (CpaBHEHHE OPraHMYECKMX BEIIECTB C HEOPraHMYeCKUMH. BaneHTHOCTb. XHMHUUYECKOe
CTPOCHHE KaK NOpANOK COEIMHEHHS aTOMOB B MOJIEKYJIBI MO BaJIEHTHOCTH. TeopHsi CTpOEHUs
opranndeckux coeanHeHuii A. M. bytiepoBa. OCHOBHBIE MOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUS.
Wzomepust u wu3omeppl. XuMudeckue ¢GOPMYJIbI M MOJECIM MOJIEKYJI B OPraHM4ecKol XHUMUHU.
Knaccudukanus opranndeckux BemiectB. Knaccudukanus BeiecTs 1o CTpOCHUIO YIIEPOIHOTO CKelleTa
U Hamnuuio (QyHKIHOHANBHBIX rpyni. ['omomorm u romonorus. Hawana womenkiaryper IUPAC.
Knaccudukanuss peakumii B OpraHumyeckod XuMuu. Peaknum mnpucoenuHeHus (TUAPUPOBAHHUSA,
raJIOTEHUPOBAHUS, THJPOTAJIOTEHUPOBAHUS, THApaTauuu). Peakuuu oTiienieHus (JeruIpupoBaHUs,
JETUIpOrajloreHMpoBanus, Aeruapartanun). Peakunn 3amemenus. Peakiuu nsomMmepusanuu.
Jlemoncmpayuu: Mojenn MOJEKyl TOMOJIOTOB U U30MEPOB OPraHMYECKUX coeAnHeHuil. KauecTBeHHOe
oOHapyXeHHe yriaepoza, BOAOPOa U XJI0pa B MOJIEKYyJIaX OpPraHHYeCKUX COSAMHEHHIA.
Jlabopamopuwtii onvim: VI3roTOBIICHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

2.2. Yrj1eBoA0poabl M UX MPHUPOJAHbIE HCTOYHUKH

AnkaHpl. AJKaHBl: TOMOJOTMYECKMH psf, M30MEpHUs M HOMEHKJIATypa aJKaHOB. XUMHUYECKHE
CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa): TOpEHUe, 3aMellleHue, pa3lioKeHue, AeruapupoBanue. [Ipumenenue
aJIKaHOB HA OCHOBE CBOMCTB. AJKeHbl. OTHWIIEH, €ro mojy4yeHue (JerupUpOBaHUEM ITaHA,
JeroauMepu3aled nouudTwieHa). ['oMonoruueckuid psii, HM30MEpHsi, HOMEHKJIATypa ajKEHOB.
XVMHYECKUE CBOICTBa 3TUJIEHA: TOPEHHE, KaueCTBEHHbIE peakluy (0OeclBeYnBaHUE OpPOMHON BOJBI U
pacTBopa MepMaHraHara Kajus), ruapatauus, noiaumepusanus. [IpumeHeHue STHIIEHa Ha OCHOBE
cBoMCTB. JlueHsl m Kayuyku. [loHsATHE O OMEHax Kak yrieBOJOPOJax C ABYMS JBOWHBIMH CBSI3SIMH.
ConpsikeHHble AMeHBbl. XMMUYecKHe CBOMCTBa OyraaueHa-1,3 M m3ompeHa: obecrBedyrnBaHUE OpPOMHOM
BOABI M MOJIMMepH3auusi B Kaydyku. HarypanpHeli M CHHTETHYECKHE Kaydyku. Pe3nHa. AJKHHBL
Aneruned. XMMHUYECKME CBOMCTBAa alleTWJIEHA: TOpeHHe, oOeclBeuYnBaHUE OpPOMHOM  BOJBI,
IPUCOEAVHEHNH XJIOpOBOJOpOJa M Tuiparauusd. lIpuMeHeHue aneTwieHa Ha OCHOBE CBOWCTB.
Me:xknaccoBas u3oMmepus ¢ ankagueHamu. ApeHbl. benzon. Xumudeckue cBoiicTBa O€H30ja: FOpeHHe,
peakiuu 3aMmeleHust (rajoreHupoBaHue, HuUTpoBanue). [IpuMmeHeHue O€H301a Ha OCHOBE CBOWMCTB.
[IpupoHbIE MCTOYHMKHM yTiaeBOAOpOAOB. [IpupomHbIii ra3: cocraB, IPUMEHEHHE B KadeCTBE TOILIMBA.
Hedtb. Coctas u nepepaborka Hedtu. Ileperonka nedpru. HegrenponykTsi.
Jemoncmpayuu: T'opeHne MeTaHa, 3TWIEHA, aneTuieHa. OTHOIIEHHWE METaHa, dTUJIEHA, aleTHIIEHA U
OeH30/1a K pacTBOpaM IepMaHraHara kainuss W OpomHoi Boze. IlomydeHue »sTuiieHa peakuuel
JeTuipaTalliyd 3TaHoJa, aleTHJIeHa — THAPOJIM30M KapOuaa kanbius. PasnoxkeHue kayuyka NpU
HarpeBaHUU, UCIBITAaHUE MPOJIYKTOB Pa3jOXKEeHHUs Ha HempeaeabHocTh. Kosnekuus oOpasnoB HEGTH U
HepTenpoaykToB. Komnekuus «KamMeHHbIN yroiab U MPOAyKIUs KOKCOXUMUYECKOTO MTPOU3BOJICTBAY.
Jlabopamopnuie onvimpr: O3HaKOMIIEHHE C KOJUIEKIMEH 00pa3oB HEPTH U MPOAYKTOB €€ epepaboTKH.
O3HakoMJIEHHE ¢ KOJUIEKIINEN KaydyKoB 1 00pa3liaMy U3JI€IUH U3 pe3HHBI.
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Ilpakmuueckoe 3anamue: IlonydeHue >THIEHAa U HU3y4eHHE ero CBOMCTB. CTPyKTypHbIE (POpPMYIIBI
OpPTaHMYECKUX BEIIECTB, M30MEpPhl M TOMOJIOTH. PelieHue 3amad Ha BBIBOJ (OpPMYIT YIIEeBOAOPOIOB.
CpaBHMTENIbHAS XapAKTEPUCTUKA YIIIEBOJIOPOIOB.

2.3. Kucaopoacoaepskaiiue OpraHu4eckne coelMHeHus

Cruptel. [lonmyueHue 3TaHoia OpOKCHHEM TIIFOKO3bI M THApAaTanueil sTuieHa. [ MapoKcuiibHas
rpynmna kak ¢yHkuuoHanbHas. [ToHATHE O TpeAenbHBIX OJHOATOMHBIX CIHPTax. XUMHUYECKHE CBOWCTBA
3TaHOJIA: B3aWMOJICHCTBHE C HaTpueM, OOpa30oBaHUE TNPOCTHIX U CIOXKHBIX 3(HUPOB, OKUCIECHUE B
anprerun. IIpuMmeHeHne sTaHoIa HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €rO IOCIEIACTBUS IJI1 OpraHu3Ma
YeJIOBEKa M NMpEeAyNpeXIcHUe. [ TMIepuH Kak IpeICcTaBUTENIb MHOTOATOMHBIX cIUpPTOB. KadecTBeHHas
peakuus Ha MHOroaromssle cnupthbl. [Ipumenenue rimnepuna. ®@enon. dusndyeckue U XUMHUYECKHE
cBoiicTBa (peHona. B3auMmHoe BiaMsiHME aTOMOB B MOJIEKyJie (peHOJIa: B3aUMOJEHCTBUE C TUAPOKCHIIOM
HATpUs M a30THOW KucinoTod. llpumenenue ¢eHona Ha ocHOBE CBOMCTB. Asbnaeruisl. Ilonstue 00
anpJeruaax. AnbaeruaHas rpymnmna kak GpyHknuoHansHas. @opMaibJIerua U ero CBOMCTBA: OKUCICHHE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYHOIMN cnupT. llosydyenue anbaernnos
OKHCJICHHEM COOTBETCTBYIOLIUX cnupToB. IIpuMeHneHue Qopmanbaerusa Ha OCHOBE €ro CBOMCTB.
KapbonoBeie kucnotel. [lonstue o KapOOHOBBIX KHcioTax. KapOokcuimpHas Tpymma — Kak
(byHKLIMOHAIbHASA. ['OMOJIOTNYEeCKUN Pl IPe/IeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIHOT. [lomyueHue
KapOOHOBBIX KHCJIOT OKHCJIEHHEM albJerusioB. XUMUYECKHE CBONCTBA YKCYCHOW KHCIIOTBHI: 0OLIHe
CBOWCTBA ¢ MHUHEPAJIbHBIMU KUCIOTaMU U peakuus srepudukanuu. [Ipumenenre yKCyCHOM KUCIOThI Ha
OCHOBE CBOMCTB. BBICIIME XUpPHBIE KUCIOTHI Ha NPUMEPE NAJIbMUTUHOBOW M CTeapuHOBOW. CI0XKHBIE
a¢upsl U kupbl. [lomydenne cnoxHbX 3¢uUpoB peakiuen strepuduranuu. CroxxHbie 3QUpH B IPUPO/IE,
uX 3HadyeHue. [IpuMeHeHue CIOXKHBIX 3(PUPOB HA OCHOBE CBOMCTB. JKUpPBI Kak CIIOKHBIE A(HPHI
Knaccudukanus xupoB. XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIM3 W THIPUPOBAHUE KHUIKUX >KHUPOB.
[Ipumenenne >KUpPOB Ha OCHOBE CBOMCTB. Mpuia. YTieBOAbl. YTJIEBOABI, HMX KiaccU(UKAIUS:
MOHOcaxapuabl (IVIIOKo3a, (GpPyKTO3a), Aucaxapulpl (caxapo3a) M IOJMcaXapuabl (Kpaxmal U
HeJuTros03a). ['oko3a — BEIIECTBO C JBOMCTBEHHOW (yHKIMEH — anbAeruoCHupT. XHUMHYECKUe
CBOWCTBA TJIIOKO3bI: OKHUCIIEHHE B TIJIFOKOHOBYIO KHCIOTY, BOCCTaHOBJIEHHE B COpOMT, CIHMPTOBOE
Opoxxenue. [IpuMeHeHMe IIII0OKO3bI HA OCHOBE CBOMCTB. 3HaU€HHE YIJIEBOJOB B KHBOW MPUPOJIE U KU3HU
yenoBeka. [IoHATHE O peakuusax MONMKOHACHCALMM W TUAPOIM3a Ha MPUMEpPE B3aMMOIIPEBpALICHUMN:
IJIFOKO3a <= MOJIMCaxapu/I.
Jemoncmpayuu: Oxucienue cnuprta B aiabaerui. KauecTBeHHbIe peakiiuu Ha MHOTOATOMHBIE CIIUPTHI.
PactBopumocTs ¢eHona B Bojie Npu OObIUHON TeMriepaType M HarpeBaHuU. KauecTBeHHbIE peakIuu Ha
¢denon. Peakuus cepeOpsHOro 3epkaja albIeTUI0B U IIIOKO3bl. OKUCIEHUE AIbJETUAOB U TIIOKO3BI B
KUCIOTY ¢ noMmolisto ruapokcuaa meau (II). Kauecrsennas peaxius Ha kpaxman. Komnekuus 3gpupHbIX
Macell.
Jlabopamopnuie onvimepl: PacTBOpeHHe INIMIIEpUHA B BOJIE U B3auMojieiicTBre ¢ rujpokcuaom menu (II).
CBolicTBa yKCYCHOM KHCIOTBI, OOIIME CO CBOWCTBAMH MHHEPAJIbHBIX KHCIOT. JloKa3aTenbcTBO
HEIPEAEIIBHOIO XapakTepa KUIAKOTo )Kupa. B3aumonelcTBIe TIIFOKO3bI U CaXxapo3bl ¢ THAPOKCUIOM MeIn
(I1). KayecTBeHHast peakiiusi Ha Kpaxmail.
Ilpakmuueckue 3anamusn: V3omepus crupToB W anbaeruaoB. KapOOHOBBIE KHCIIOTHI, UX CBOMCTBA.
CpaBHuTeNbHAs XapaKTepUCTHKA KpaxMmajla U LeJulioso3bl. PemeHue 3amad Ha BBIBOJ  (QopMyT
OpPTraHWYECKUX BEIIECTB, CONEPKAIIMNX KHUCIOPO/I.

2.4. A3oTcoaepxaiue oprannyeckue coenuHenus. [llomumepnt
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Awmunsbl. [lonarue 06 amuHax. AnudaTHuecKue aMUHBI, X KiIaccu(UKaus ¥ HOMEHKIATYpa.
AHWJIMH Kak opraHuveckoe ocHoBanue. [lomyuenue aHwmivMHa U3 HUTpoOeH3o0ma. [IpuMeHenne aHuIMHA
HA OCHOBE CBOWCTB. AMHHOKHUCIOTHL. AMHHOKHCIOTHI Kak amdoTrepHble IU(YHKIIMOHAIBHBIC
OpTraHUYECKUE COCAMHEHUs. XHUMHUYECKHE CBOMCTBA AMUHOKUCIOT: B3aUMOJEHCTBHE C IIEIOYAMHU,
KUCIIOTaMU M Jpyr C JpyroM (peakuus mnoidukoHaeHcauuu). llenTuanas cBA3b U HOJUIEHTUIBL.
[IpuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB. benku. IlepBuunasi, Bropu4Hasi, TpeTUYHASL CTPYKTYPHI
OenkoB. XHMHUYECKHE CBOMCTBa O€JIKOB: TOpPEHHE, [eHaTypauus, TUAPOJINU3, LBETHBIE pPEaAKIIHH.
buonornueckne GyHKIMN OCIIKOB.

Jlemoncmpayuu: B3aumoneiicTBUE aMMHaka M aHWIMHA C COJSIHOM KUCIOTOM. Peakius aHuinHa c
OpoMHOI BomOH. JloKa3aTenbCTBO HAMM4UUs (PYHKIMOHAIBHBIX TPYNI B PacTBOPaX aMHUHOKHCIOT.
PacTBOpenue u ocaxxaenue 0enkoB. LIBeTHbIE peakuy OEIKOB.

Jlabopamopnuie onvimel: PactBopenue OenkoB B Boje. OOHapykeHHE OEIKOB B MOJIOKE U MSICHOM
OynpoHe. JleHaTyparusi pacTBopa Oelka KypUHOTO SHIla CHHPTOM, PAcCTBOPAMH COJICH TSKENBIX
METAJIJIOB U MIPU HarPEeBaHUH.

Ilpakmuueckue 3anamusa: PenieHue >KCIEPUMEHTAIBHBIX 3a7a4 Ha HMICHTU(UKALWIO OPraHMYECKUX
coenuHeHuil. Jlenarypanus 6enka. [{BeTHbIC peakiinu OEIKOB.

2.5. lMoammepwbl
[Tonumepsl. benku u nmonucaxapuasl kak Omomnonumepsl. [lnactmaccel. [Tomyuenue moiammepon
peaxiueil moauMepu3ali U MOJUKOHAeHCAMU. TepMOIIaCTHYHbIE U TePMOPEAKTUBHbBIE TIaCTMACCHI.
[IpencraButenu 1utactMacc. BomokHa, ux kiaccudukanus. I[lomyuenue BomokoH. OTaenbHbIE
MpeaACTaBUTCIN XUMHUYCCKUX BOJIOKOH.
Jemoncmpayuu: I'opeHrie NTUYLETO N€pa U LEPCTAHON HUTH.
Ilpakmuueckue 3anamus: Pacnio3HaBaHUe IJIaCTMACC U BOJIOKOH.

2.6. Hyk/ienHOBbI€ KHCJIOTHI.

HyxnennoBble kucnotsl. HykinenHOBBIE KHUCIOTBI Kak IpUPOJHbIE mnoiumepsl. Hykmneorwapl, ux
ctpoenue, npumepsl. AT® u AJID, ux B3auMoIpeBpallleHHe U poJib 3TOr0 Ipolecca B IMPUPOE.
[onstne JHK u PHK. Crpoenne JIHK, ee mepBuuHas u BropuuHas ctpykrypa. Pa6orer @.Kpuka un
J.Yorcona. KommnemenTtapHOCTh a30THCTHIX ocHoBaHui. Permmmkarms /IHK. OcobenHoctu ctpoeHus
PHK. Tunet PHK wu wux Ouonormueckue ¢yHkuuu. [loHstne o TpouyHoM koje (KOAOHE).
emoncmpayuu: Monenn MOJEKYJd BaKHEHIIMX TIeTepOLUKIOB. Koieknus reTeponuKIndYecKUX
COeIMHEHUN. JlelicTBHE pacTBOpa NMUPHUAMHA HAa WHIUKATOp. B3aummonelcTBue NMUPHUIMHA C COJIIHOU
kucioron. Mogens monekynsl JIHK, nemoHCTpanuss NOpHHOMIA KOMIUIEMEHTAapPHOCTH a30THCTBIX
OCHOBaHUH.
Jlabopamopnvie onvimei: V3roToBieHNE OOBEMHBIX M IIAPOCTEP)KHEBBIX MOJENECH a30THUCTHIX
TeTEPOLUKIIOB.

2.7. buonornyeckn akTHBHbIE COeIHHEHMS.
@®epmentsl. [lonstue o ¢epMeHTax Kak O OHOJOTMYECKHX KaTajau3aropax OeIKOBOM MpPUPOIbI.
OCOOEHHOCTH CTPOEHHSI M CBOWCTB B CPAaBHEHUH ¢ HEOPraHWYECKUMHU KaTaiau3aropamu. Kiaccupukarus
depmeHTOB. OCOOEHHOCTH CTPOCHHSI M CBOWCTB (DEPMEHTOB: CEJNEKTUBHOCTh U 3(P(PEKTUBHOCTD.
3aBUCHUMOCTh aKTUBHOCTH (DepMEHTOB OT TeMreparypsl U pH cpenpl. 3HaueHue pepMeHTOB B OUOJIOTHH U
IpUMEHEHHE B MpOMbIIIeHHOCTH. Butamunsl. Ilonarne o Burammuax. Mx kmaccudukauus u
o0o3nauenne. Hopma norpebienust BuTaMuHOB. BosopacTBopuMele (Ha npuMepe BuTaMuHOB C, rpymibl
B u P) u xxupopactBopumsie (Ha npumepe ButaMuHoB A, D u E). ABuTaMHUHO3BI, THTIEPBUTAMHHO3bI
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¥ TUTIOBUTAMHHO3bI, UX Mpo¢uinaktuka. ['opmonsl. [loHsATHE 0 TOpMOHAX Kak OMOJIOTMYECKH aKTUBHBIX
BELIECTBAX, BHINOIHSIOMINX 3HIOKPUHHYIO PETYIISALUIO KU3HEACSITEIbHOCTH OPIraHU3MOB.
Jlemoncmpauyuu: CpaBaenue ckopoctu pasioxenus H.O2 mon aeiictBueM hepMeHTa KaTtanasbl H HEOP-
rannyecknx katanuzatopoB: KI, FeCls, MnO2. O0pa3ubl BuTaMUHHBIX TIpenapaToB. [lonuBuTaMuHEL.
Jlabopamopnuie onvimui: VicnipiTanue paCTBOPUMOCTH aIpEHAINHA B BOJE U COJIIHON KUCIIOTE.
Ilpakmuueckue 3anamua: OOHapyXeHUEe BUTAMUHOB. ['eHeTHUYECKass B3aUMOCBA3b MEX/1Yy OCHOBHBIMU

KJlacCaMH OPraHuv4CeCKux COCIUHCHHI.
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TemaTuueckoe mianuposanue lpexmer: Xumus

HaumenoBanmue pa3aesioB u
TeM

Coaep:xanue yueOHOro MaTepuaJia u (popMbl OPraHU3alUM AeATEIbLHOCTH 00yYaI0IUXCH

Oo0nem

B Jacax

BBEJIEHUE. OBIIASA U HEOPTAHUYECKASA XUMMUSI.

Tema 1.1 OcHOBHEIE
[OHATUSA U 3aKOHBI XUMUH.

Conepxanue yyeOHOro MaTepraia

1. HaquLIe METO/bl MO3HAHMS BEIIECTB M XUMHUYECKUX sABJICHUM. Pob OKCIICPUMCHTA U TCOPHUU B
XUMUU. MO,Z[CJ'II/IpOBaHI/IC XUMHUYCCKHX ITPOLICCCOB.

2.OCHOBHBIE ITOHATHS U 3aKOHBI XUMUH.

B ToM uucne, mpakTuuecKux 3aHATUN U 1a00paTOPHBIX padboT

1. Pemenue 3aJa4 Ha 3aKOHblI XUMHUH.

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

Copepxanue yaueOHOTO MaTepuana

1.Ilepuoanueckuii 3axon .. Menneneena.

2.Ctpoenue aToma u nepuoanyeckuit 3akon J[.11. Meneneesa.

B Tom YHUCJIC, NPAKTHYCCKUX 3aHATHH U J'Ia60paTOpHHX pa60T

1. Ctpoenue aroma.

Tema 1.3 Ctpoenue
BEIIECTBA.

Conepxanue yqaeOHOro MaTepHaia

Bunael XuMu4deckoi CBSI3H.
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ArperaTHble COCTOSTHUS BenlecTB. YnucThie BelecTBa U cMecu. JlucrepcHble CUCTEMBI.

Tema 1.4 Coneprkanue y4eOHOro MaTepurasa
Bona. PactBopsi. 8
DIEKTPOTHTHUCCKAS Bopna. PactBopsl. PacTBOpenue.
JUCCOIUAITUS. DIIEKTPOTUTHI U HEANEKTPOIUTHI. DIEKTPOTUTHUECKAS TUCCOIUAIIHS.
Peakuuu nonnoro ooMeHa.
B Tom uucne, npakTuyecKux 3aHATHI U 1a00paTOPHBIX padoT
2
1. IIpurotoBiieHre pacTBOpa 3aJaHHON KOHI[EHTPALIHH.
Tema 1.5 Knaccudukauus | Comepkanue yaeOHOTO MaTepuaia
HEOPraHUYECKUX
COCJIMHEHUI U UX CBOMCTBA. N
Kucnotel u ux cBOHCTBA.
OCHOBaHUS U UX CBOMCTBA. 14
Conu ux CBOMCTBA.
I'maponus conent.
OKcHIBI U UX CBOKUCTBA.
['eneTndeckasi CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COSUHEHUN
Tema 1.6 Xumuueckue Coneprkanue y4eOHOro MaTepuana
peakiu
Knaccudukanus XuMHUECKUX peaKIni. 10

DNEKTPOIU3.

CKOpOCTB XUMHUYCCKUX peaKHHﬁ.
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XUMHUYECKOE PABHOBECHE.

Penrenue 3amau

Tema 1.7
MeTasuisl 1 HEMETAILIBL.

Copepxanue yueOHOro MaTepuana

OO61mas xapakTepucTHKa METaJIOB.

Mertauibl TJIaBHBIX HOATPYIII.

Mertasibl MOOOYHBIX TTOATPYIIIL.

O6ma51 XapaKTCPHUCTHKAa HEMCTAJLJIOB.

Hemeranisl.

18

B ToMm uucine, nmpakTUyecKuX 3aHATHH U 1a00paTOPHBIX padoOT

1. Pemienne OKCIICPUMCHTAJIbHBIX 3a1a4 Ha I/II[CHTI/I(i)I/IKaI_[I/IIO HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2. Ilomydenue ra3os

JuddepeHuripoBaHHbIN 3a4eT.

OPI'AHUYECKASA XUMMUHAL.

Tema 2.1

OCHOBHBIE TIOHATHS
OpPTaHUYECKON XUMUU U
TEOpHsi XUMHUYECKOTO
CTPOEHHS OPTaHUYECKUX
COE€IUHECHMI.

Coneprkanue y4eOHOro MaTepuana

[Ipenmer oprannueckoit xumuu. Teopust ctpoeHus: oprannyeckux coeaunenuit A.M. bytieposa.

Knaccudukanus oprannueckux BemectB. Kinaccudukanus peakiuii B OpraHn4eckoi XUMHH.
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Tema 2.2
VYTI1eBOIOPOIBI U UX
HNPHUPOIHBIE UCTOUYHUKHU

Cogepxanne yaeOHOTO MaTepuana

AJKaHEL.

AJIKEHEL.

Aunkanuensl. Kayuyku.

AJKUHBI.

ApeHbl.

[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB.

I'eneTnyeckas B3aMMOCBSI3h MCKAY OCHOBHBIMU KJIAaCCaAMH YIJIICBOAOPOA0B.

22

B Tom uucie, nmpakTUyecKuX 3aHATHI U 1a00paTOPHBIX padoOT

1. HonyquI/Ie 9TWJICHA U U3YYCHUC CT'O CBOMCTB.

2. CtpykTypHbIe (OPMYIBI OPraHUYECKHX BEUIECTB, H30MEPhl U TOMOJIOTH.

3.Pemenue 3a1a4 Ha BBIBOJ (POPMYIT YTIIEBOAOPOIOB.

4. CpaBHUTEIbHAS XapaKTEPUCTUKA YTIIEBOIOPOIOB.

Tema 2.3
Kucnopoaconepxamue
OpTaHUYECKUE COCANHEHUSI.

Coneprkanue ydeOHOro MaTepuana

CHI/IpTLIZ OJHOATOMHBEIC.

CHI/IpTLI MHOI'OATOMHBEIC.

denowl.

AJpIerunsl.

26
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KapOoHOBBIE KHCIIOTHI, UX CBOHCTBA.

OTnenbHbIE MPEACTABUTENN KapOOHOBBIX KHCIIOT.

Crnoxnble 3()UpPBI U KHUPHI.

YrneBoanl.

I'enernueckas B3aMOCBS3b MCKAY OCHOBHBIMH KJIACCaAMM KHUCJIOPOACOACPIKAIINX COGHHHGHHﬁ.

B Tom uucne, npakTuyecKux 3aHATHI U 1a00paTOPHBIX padoT

1. Kap60oHOBBIE KHCIIOTHI.

2. 3omepus ciupTOB U aJIbJICTHUIOB.

3. CpaBHI/ITCHBHaﬂ XapaKTCPHUCTHUKA KpaxMalia U HCJIKOJIO3bI.

4. Pemenne 3aJla4d Ha BBIBO/ (I)OpMy.]'I OpPraHn4CcCKUX BCHICCTB, COACPKAIINUX KUCIIOPOA.

Tema 2.4
A3oTtcoaepikamue

OpPraHn4CCKuC COCAUMHCHUA.

Coneprxkanue y4eOHOro MaTepuana

AMUHEL

AMHUHOKHCIIOTHI.

benxu.

I'eHeTnyeckas B3aMMOCBS3b MEKAY OCHOBHBIMH KJIACCAMH a30TCOACPIKAIINUX COE€IUHEHMH.

12

B tom YHUCJIC, NPAKTHYCCKUX 3aHATUH U J'Ia60paTOpHHX pa60T

1. Pemrenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/I,I[eHTI/I(l)I/IKaI_[I/IIO OpTraHU4YC€CKUX COE€IUHECHUH.

2. Jlenaryparus Oenka. L{BeTHbIe peakuuu OEIKOB.

Tema 2.5
[TonumepsL.

Cogepxanue yaeOHOTO MaTepuana

ITomumepst. ITnactmaccel. BonokHa.
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B ToM uncie, mpakTHUECKUX 3aHATUH U 1a00pPaTOPHBIX paboOT

2
1. Pacnio3HaBaH#ue MjacTMacc U BOJIOKOH.
Tema 2.6 Cogneprkanue ydeOHOro Mareprasa 2
HykiienHoBbIE KHUCTOTHI.
HyxnennoBble kucnotsl. HykieMHOBBIE KUCIIOTHI.
Tewma 2.7. buonoruuecku Cogepxanue yaeOHOTO MaTepuaa
aKTUBHBIC COCIUHCHUS. 10
DepMEHTBHI.
BurtamuHsl.
['opMoOHBI.
B Tom uucne, npakTuyecKux 3aHATHI U 1a00paTOpHBIX paboT
1. OOHapyxeHue BUTAMUHOB. 4
2. 'eHeTnveckas B3aMMOCBSI3b MEXK/1y OCHOBHBIMH KJIaCCAaMHU OPTaHMYECKUX COCAMHEHUM.
O06o06maroiee TOBTOPEHHUE. 2
Konrponsnas pabora. 2
JuddepeHurpoBaHHbIN 3a4eT. 2
Bceero: 156
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7.NIEPEYEHHh PEKOMEHYEMbIX YYEBHbBIX U3JJAHUI, UHTEPHET-PECYPCOB

JIUTEPATYPA

Jlna cmyoenmos
labpuensu O. C., OcrtpoymoB U. I'. Xumus mist npodeccuii U cnenuanTbHOCTeH TEXHUIECKOTO

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

la6puensu O. C., OctpoymoB U. T'., CnagkoB C. A., JJopodeea H.M. Ilpaktukym: yue0.
[Tocobue mst ctya. yupexaeHuit cpea. mpod. odbpazosanus. — M., 2017.

I'abpuensu O. C., OctpoymoB U. I'., CnaagkoB C. A. Xumus: nmocodbue st moarotroBku k EI'D:
y4ae0. mocodue Juisl CTY. YUpekIeHui cpea. npod. oopazoBanus. — M., 2017.

INabpuensu O. C., JIpicoBa I'. I'. Xumus. TecTsl, 3a1a4i U yOpaKHEHHS: y4e0. mocodue ajis CTy/I.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2017.

Epoxun FO. M., KopaneBa M. b. Xumus mis npodeccuii U cnenuaabHOCTEH TEXHUYECKOTO H
€CTeCTBEHHO-HAYYHOTO TpOQuiIeii: yueOHUK IS CTYA. YUpexIeHHi cpea. mpod. oOpa3zoBaHus.
— M., 2017.

Epoxunr 0. M. Xumus: 3amaun U ynpaxHeHus: y4e0. mocoOue IUisl CTyA. YYPEeKISHUH Cpe.
npod. obpazoBanus. — M., 2017.

Epoxun KO.M. COopHUK TECTOBBIX 3aJaHUM MO XUMHUHU: y4eO. Mocodue A CTyA. YUpeKIeHui
cpen. mpod. oopazoanus. — M., 2017.

Epoxun FO. M., KoBanesa U. b. Xumus nns npodeccuit u crienuanbHOCTEH TEXHUYECKOTO MPO
bunsi. DNeKTPOHHBIN yueOHO-METOoAMUeCKHil KomIuieke. — M., 2017.

CrnankoB C. A., Octpoymos U. T'., T'abpuensn O. C., JlykpssHoBa H. H. Xumus mis npodeccuii u
CHENHATBHOCTEH TEXHHUYECKOTo MpOoGWiIs. DJIEKTPOHHOE IPHIIOKEHHE (IIEKTPOHHOE YydeOHOe
U3JIaHUE) JUTSL CTYI. YUpEKICHUH cpea. mpod. oopasosanmst. — M., 2017.

/Jlna npenooaseameneii
®enepanbublil 3akoH 0T 29.11.2012 No 273-03 «O06 obpazoBannu B Poccuiickoit deneparumy.

I'abpuensn O. C., JIpicoa I'. I'. Xumust: kHUra Ans mpenojaBaTens: yued.-MeToa. mocooue. —
M., 2017.

I'a6bpuensn O. C. u ap. Xumus ansd npodeccuil U crenuanbHOCTEH TEXHUYECKOro Mpoduils
(371E€KTPOHHOE MPUIIOKEHHUE).

Hnmepnem- pecypcot
https://media.foxford.ru/chemistry online/

https://Ibz.ru/metodist/iumk/chemistry/e-r.php
http://school-collection.edu.ru/
http://www.chemistry.narod.ru/

http://hemi.wallst.ru/

http://www.college.ru/chemistry/

http://www.chemistry.ssu.samara.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html

© o Nk wWDRE

http://rostest.runnet.ru/cgi-bin/topic.cqi?topic=Chemistry

21


https://media.foxford.ru/chemistry_online/
https://lbz.ru/metodist/iumk/chemistry/e-r.php
http://school-collection.edu.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry

22



		2023-07-15T01:18:42+0300
	Шолохов Александр Константинович
	Я являюсь автором этого документа




