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IHosicHUTEJLHAA 3aIIUCKA.

[Iporpamma o XMMHHU Ha ypOBHE CpeAHEro odIero oopasoBanus pazpadorana Ha ocnoe ®I'OC COO
Ne413 ot 17.05.2012 u ¢ yuetom deaepanbHOi 0011e00pa3oBaTeIbHON MPOrPaMMBbl CPETHETO 00IIIero
obpazoBanus Ne371 or 18.05.2023 , ¢ yuetom YMKI .E.Pym3utuc, @.I'.®enpaman. Xumus 10-11
«IIpocsemenue»,2020 r.

OcHOBY MOJXOI0B K pa3paboTKe MporpamMMbl IO XUMHH, K OMPEACIICHUIO O0IIei cTpaTeruu ooyde-
HUSl, BOCIIUTAHUS U Pa3BUTHUS 00yUaIOLUXCsl cpeAicTBaMU yueOHoro npeamera «Xumusi» s 10—11 kiaccos
Ha 0a30BOM ypOBHE cocTaBWIM KoHUenTyainbHble nonoxenuss PIOC COO o B3auM000yCIIOBIEHHOCTH Lie-
Jeil, colepikaHus, pe3yabTaToB 00y4eHUs U TpeOOBaHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

B cooTBeTCTBUM ¢ NaHHBIMH TIOJIOKEHUSMHU MPOrpaMMa 1Mo XUMHUHU (0a30BBI YPOBEHb) HA YPOBHE
cpemHero ooIero oopa3oBaHus:

yCTaHAaBJIMBaeT  oO0s3aTenbHOE  (MHBAapUAHTHOE)  MPEIMETHOE  COACp)KaHUE,  OIperensieT
KOJIMYECTBEHHbIE M KAYECTBEHHbIE €ro XapaKTepPUCTUKH Ha KaXJIOM OJTale H3y4yeHUs MpeaMera,
npeaycMaTpuBaeT NPUHIUIBI CTPYKTYPHPOBAHUS COACP)KAHUS M PACHpPENeNiCHHs] €ro 1o Kiaccam,
OCHOBHBIM pa3/iesiaM U TeMaM Kypca,

naéT TPUMEpPHOE paclpeaesicHrue Y4eOHBIX YacoB IO TEMaTHYECKUM pas3fesiaM, PEeKOMEHIYET
NPUMEPHYIO TIOCJIEI0BATEIBHOCTh HM3YYCHUS OTACIBHBIX TEM Kypca C Y4YETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKU y4eOHOTo Mpolecca, BO3pacTHRIX ocoOeHHocTel o0yyarommxcs 10-11
KJIACCOB;

na€T METOJUYECKYI0 HWHTEpIpeTaluio [eleil H3ydeHHsl MpelMeTa Ha YpPOBHE COBPEMEHHBIX
PUOPUTETOB B CHCTEME CPEJHET0 OOIIEro 0Opa3oBaHUs, COACPKATEIFHON XapaKTEPUCTUKHU IJIAHUPYEMBIX
pe3yNbTaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHOW MPOTrpaMMbl CpEeIHEro o0IIero oO0pa3oBaHUS
(JIMYHOCTHBIX, METAMPEAMETHBIX, MPEIMETHBIX), OCHOBHBIX BHOB y4COHO-TIO3HABATCIILHON JEATEILHOCTH
oOyJarolerocsi Mo OCBOCHHIO cojiepkaHusi mpenmera. [lo BceM Ha3BaHHBIM MO3HUIMSAM B Iporpamme Mo
XUMHUH  COOJIIOJIEHA TPEEMCTBEHHOCTh C (pemepanbHOl pabodeid mporpaMMoil OCHOBHOTO —OOIIEro
oOpa3zoBanus o xumuu (a7 8—9 kitaccoB 00pa3oBaTeIbHBIX OPraHU3alNi, 0a30BbIN YPOBEHB).

[IporpaMMa M0 XWMHH SIBISICTCS OPHEHTUPOM JUIS COCTaBICHHS PAOOYMX MPOrpaMM, aBTOPHI
KOTOPBIX MOTYT TPEUIOKHUTh CBOM TOAXOJ K CTPYKTYPHUPOBAHUIO M TOCIEIOBATEIbHOCTH H3y4EHUS
y4eOHOTO MaTepHualia, a TaKXe CBOE BHJICHHE OTHOCHUTEIFHO BO3MOXXHOCTH BBIOOpPAa BapHUATHBHOM
COCTaBISIIONIEH coAepKaHMs TpelMeTa JOTMOJHUTENbHO K 00s3aTenbHOM (MHBapUAaHTHOM) YacTH €ro
COJIepKaHus.

XuMmudeckoe o00pa3oBaHME, MOJydaeMOe BBIMMYCKHUKAMH OOIIe00pa3oBaTelbHON OpraHu3alui,
SBIISIETCS. HEOTHEMJIEMON YacThi0 MX OOPa30BAaHHOCTH M CIYKUT 3aBEpPIIAIOIIAM JTAllOM peajn3aluyd Ha
COOTBETCTBYIOILIIEM 0a30BOM YPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYLIMX LEJIOCTHOM CHCTEME XUMHUYECKOTO
oOpazoBanus. KiroueBble IIEHHOCTH KacaroTCs IO3HAHHWS 3aKOHOB  TNPHUPOXBL,  (HOpMHUPOBaHUS
MHUPOBO33pEHUSI U OO0IIeH KyJIbTyphl YeNOBEKa, a TaKKe JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pOBBIO U NMPHUPOAHOM cpene. PeannsyeTrcss XxumMmuueckoe o0pa3oBaHHe 00ydaroIMXCsl HA YPOBHE
cpeaHero oouiero oOpa3zoBaHMs CpeJCTBAMM Y4eOHOro mpeamera «XHMHUSA», COAEp)KaHUE M IOCTPOEHUE
KOTOPOTO OIPENeICHBl B MPOTPaMME IO XUMHH C YYETOM CHEIU(PUKA HAYKU XUMHH, ©€ 3HAYCHHUS B
MO3HAHUH MPUPOIBI U B MAaTEpUANBHON KH3HU OOIIECTBA, a TaKKe ¢ y4E€TOM OOIIMX IHeNell ¥ MPUHIUIIOB,
XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpefaHero oOmiero oOpa3oBaHusi B Poccuiickoit
denepauuu.

[MIpu dopmupoBanum comepkaHust mnpenaMeTa «XHUMHS» YYTCHBI CICIYIOIIUE TIOJO0XKEHUS O
cnenuduKe U 3HAYCHUH HAYKH XUMUHU.

XUMHsI Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK MTPaeT 0COOYIO POJb B CO3JaHWU HOBOW Oa3bl
MaTepuaibHOU KyIbTyphl, BHOCUT CBOHM BKJIaJ B ()OPMUPOBAHKE PAIMOHATHLHOTO HAYYHOTO MBIILICHUS, B
CO3/IaHUE IIEJOCTHOTO TIPEJCTABICHUS 00 OKPYXKAroIleM MHpE KaK O €JUHCTBE NPUPOIBI M YEIIOBEKa,
KoTopoe (opMUpYeTCSs B XMMHUU Ha OCHOBE MOHHWMAaHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHPA,
OCO3HAHMS B3aMMOCBSI3M MEXIY CTPOCHHEM BEIIECTB, MX CBOWCTBAMH M BO3MOKHBIMH OOJIACTSIMH
MPUMEHEHHUS.

CoBpeMeHHass XMMHsI KaK HayKa CO3WJaTelbHAs, HAayKa BBICOKMX TEXHOJOTWH HalpaBlieHa Ha
perieHrne TI00ambHBIX MPOOJIEM YCTOMYMBOrO pPa3BUTHS YENIOBEYECTBA — CBHIPHEBOM, JYHEPreTUYECKOM,
MUIIEBOH, HKOJIOTUYECKOW OE€30IMacHOCTH ¥ OXpaHbl 370pPOBbsA. TECHO B3aMMOACUCTBYS C APYTHMH
€CTECTBCHHBIMU HAayKaMH, XUMHS CTajla HEOThEMJIEMON 4YacThl0 MHPOBOU KYIBTYphI, HEOOXOIMMBIM



YCIIOBUEM YCIEIIHOTO TPYAa U )KM3HU KaXI0T0 YjeHa 001ecTBa.

B cooTBercTBUM ¢ OOMIMMHU LEISAMH W NMPUHIMIAMH CpeJHEro oOIiero o0pa3oBaHUsS COAEp)KaHHE
npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb W3YUYEHHUsSI) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HA
OOIIEKYTTYPHYIO MOATOTOBKY OOYYAIOIIUXCS, HEOOXOAMMYIO MM JJIsi BBIPAOOTKH MHPOBO33PEHUYECKHX
OpUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJODKEHHUS OOpa3oBaHUS B pa3IMYHBIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBngOmUMU TpeaMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «OpraHudeckas XUMHS» H
«O01mas 1 HeopraHu4eckas XMMHS», OCHOBHBIM KOMIOHEHTOM COJEP)KaHUsI KOTOPBIX SIBISAIOTCS OCHOBBI
0a30BOI HAyKH: cCHCTEMa 3HAHUI 110 HEOPraHUYECKONH XUMHUU (C BKIIFOUEHUEM 3HAHUM W3 001Iel XUMuun) u
opranu4eckoil xumuu. @OpMHUpPOBaHUE AAHHOW CHCTEMBI 3HAHUU NMPH U3YYCHHH TpeaAMeTa 00ecreyrBacT
BO3MOXXHOCTh PACCMOTPEHHUS BCET0 MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPHI
XUMUH.

Ctpykrypa conepkanusi KypcoB — «Opranuueckas XuMmus» u «OO011as 1 HeOpraHuyecKass XuMUs»
chopMHpOBaHa B MPOrpaMMe 0 XMMHU Ha OCHOBE CHCTEMHOT'O MOJIX0a K U3Y4EHHIO y4eOHOro MaTepuana
U 00ycJOBlieHA MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN HA ONpeAeNEHHBIX TEOPETUYECKUX
yYpOBHsX. B Kypce OpraHm4ecko XMMHM BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPUU
CTPOCHHSI OpPraHUMYECKUX COCIWHEHHUW, a TaKKe€ Ha YPOBHE CTEPEOXMMHUYECKHX U DIIEKTPOHHBIX
MpEJICTaBICHU O CTpoeHUH BeriecTB. CBeleHuss 00 U3ydyaeMbIX B Kypce BEIIeCTBAaX AAIOTCS B PA3BUTHUU —
OT YIJIEBOJAOPOJOB JO CIIOKHBIX OMOJIOTMYECKH AaKTUBHBIX COE€JUHEHMH. B Kypce oprannueckoil xumuu
MOJy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl MepBOHAYaIbHBIC
NPEICTABICHUS O XUMHYECKOW CBSI3M, KJIACCH(PHUKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOICTB
BEILECTB OT UX CTPOCHUS, O XUMUYECKOIN peaKkuu.

B mpenmere «Xumus» 0a30BOro ypoBHSI paccMaTpHUBAETCS H3YYEHHBII HAa YpOBHE OCHOBHOIO
o0miero o0Opa3oBaHus TEOPETUUECKUN MaTepual U (PaKTOIOTHYECKHE CBECHUS O BELIECTBAX U XUMUYECKOU
peaknun. Tak, B 9acTHOCTH, B Kypce «OOmas 1 HeOpraHn4eckass XUMHUs 00YJatomMCcs PeA0CTaBIISCTCS
BO3MOXXHOCTh OCO3HATh 3HAYEHHE MEPUOJAUYECKOTO 3aKOHA C OOILIETEOPETHYECKUX M METOIOJOTHYECKHX
NO3HIUH, TIIy0)KEe TOHATH HMCTOPUYECKOE W3MEHEHHE (YHKIUH STOro 3aKoHa — OT oOoOIIaromei a0
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMKM O BaXKHEMIIMX BELIECTBaX, HMX COCTABE, CTPOCHUH, CBOWCTBAaxX U
NPUMEHEHNU, a TaKXKE O XHMHYECKHUX PEAKIUAX, MX CYIIHOCTM U 3aKOHOMEPHOCTSAX IPOTEKaHUS
nomnonHsercd B Kypcax 10 u 11 kiaccoB anemMeHTaMM COAEP)KaHUS, UMEIOIIMMH KYJIbTYPOJIOTHYECKUI U
NPUKIIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT NOHUMAHMIO B3aUMOCBSA3M XMMUH C IPYTHMMHU HayKaMH,
pPacKpbIBalOT €€ poJb B IO3HABAaTEIbHOM M MPAKTUYECKOM JIE€ATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTaHHIO YBa)KEHUS K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHH,
MIOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX ITpo0JieMax, CBSI3aHHBIX
C XMMHEH, KPUTUYECKH OCMBICIMBAaTh WH(POPMALMIO M NPUMEHSATh €€ I MOMOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCcleaoBaTenbckux 3anad. CoaepxaHue y4eOHOro npeamera
«XUMUS» JAHHOTO YPOBHS M3y4eHHUsS OpPUEHTHPOBAaHO Ha (OPMHPOBAHHME Yy OOyYaroIIUXCs
MHUPOBO33PEHYECKON OCHOBBI NIl MOHMMAaHUS (PHIOCOPCKUX HJIEH, TaKUX KaK: MaTepUaJIbHOE E€IUHCTBO
HEOPraHMYECKOro U OPraHUYeCKOro MUpa, 00YCIIOBIEHHOCTh CBOIMCTB BEIIECTB UX COCTABOM M CTPOEHHUEM,
M03HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM SKCIEPUMEHTA M PEIIeHUs MPOTHUBOPEUYUNA MEX]Y HOBBIMU
dakTaMM M TEOPETUYECKHMH IPEANOChIIKAMH, OCO3HAaHME pOJM XMMUU B PEIIEHUH HKOJIOTHYECKUX
mpo0JieM, a TakKe Po0IeM COepeKEHUS SIHEPTETHIECKUX PECYPCOB, ChIPhs, CO3AaHMS HOBBIX TEXHOJOTHH U
MaTepUaoB.

B mnane pemieHus 3aad BOCIMTAHUS, Pa3BUTHS U COLMAIM3ALUU OOYYarOMIMXCS TPUHSATHIE
IIPOrpaMMOi IO XMMHUH MOJIXO/bI K ONPEAEIICHUIO COAECPKAHUS U TIOCTPOEHUS MIPEAMETA IIPENyCMaTPUBAIOT
dbopmupoBaHHe y 00YyJarONIUXCS YHHBEPCAIBHBIX yUEOHBIX JIEHCTBHNA, UMEIOMMX 0a30BO€ 3HAYCHHE IS
pa3IMYHBIX BHJIOB JAEATENBHOCTU: pelleHHs NpoOieM, IMOMCKa, aHalmu3a M 00paboTKU WHGOpMaluH,
HEOOXOMUMBIX JJIi NPUOOpPETEHHUsS OIbITa MPAKTUYECKOW U HMCCIEAOBATENbCKON  JIeATENbHOCTH,
3aHMMAIOILEN BaKHOE MECTO B IO3HAHUM XUMUHU.

B npakTtuke npenojiaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI TaK U Ha YPOBHE
cpeaHero oOIero oOpazoBaHMs, NPU OMpPEEICHUH COJEPKATEIbHON XapaKTePUCTHKU Lieled H3ydeHHs
peaMeTa HalpaBIeHUEM NEPBOCTENEHHONW 3HAYMMOCTH TPAJAMLIMOHHO Npu3HaéTcs (OpMUPOBAHHE OCHOB
XMMHUYECKON HAayKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUECKON JIeSATENbHOCTH YeJIOBEeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHpPOBOW KynbTypbl. C METOIMYECKOW TOYKM 3PEHHS TaKOW MOJAXOJ K
OIIPECIICHUIO 1IEJIeN N3YUYEHHUS [TPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.



['maBHBIMM LIETISIMU U3YYEHHUS MpeaMeTa «XHUMHs» Ha YPOBHE CpelHero oodiiero oOpa3oBaHHs Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

(hopMHUpPOBaHHE CHCTEMBbl XUMHUYECKMX 3HAHWM KaK BaKHEWINEW COCTABISIONMICH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpPaA, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHATHUS, (yHIAMEHTaIbHBIC 3aKOHBI U
TEOpUU XHUMHUHU, OCBOCHME S3bIKa HAYKH, YCBOGHHWE M MMOHMMAaHHME CYIIHOCTH JOCTYIHBIX 0O0O0OIIeHMI
MHUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEHN UX Pa3BUTHUS U CTAHOBIICHUS;

(dbopMUpOBaHHE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJaX MO3HAHMS BEHIECTB U XUMHUYECKUX
peakiuii, HeoOXOAUMBIX AJIsI MPUOOPETEHHUs] YMEHHI OPHUEHTHPOBATHCS B MHUPE BEIIECTB U XMMUYECKHUX
ABJICHUM, IMEIOLIUX MECTO B IPUPOJIE, B IPAKTUYECKON U ITOBCEJHEBHOM KU3HU;

pa3BUTHE YMEHHUH U CIIOCOOOB [ESATEIBHOCTH, CBSA3aHHBIX C HAONIOJCHHEM W OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIl O€30M1acCHOT0 OOpaICHHsI C BELIECTBAMH.

CopepxarenpHasi XapakTepUCTUKa LeEJNed M 3aJad U3y4deHHs INpeAMETa B MPOrpaMMe IO XUMHHU
YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU IMPHOPUTETAMU B CHUCTEME CPEIHEro OOIIero
oOpazoBanus. CerogHss B TMpenojaBaHUM XUMHH B OONBIICH CTEMEHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJIep)KaHus OOy4eHMs, OPHUEHTUPOBAHHON Ha MOJATOTOBKY BBIIYCKHUKA
O0IIe00pa30BaTEIbHON  OpraHW3alliK, BIAJACIONIET0O HE HAO0OpOM 3HAHMK, a (QYHKIMOHAIBHOU
rPaMOTHOCTBIO, TO €CTh CHOCOOaMHU W yYMEHUSMM aKTHBHOIO MOJIyYE€HHUS 3HAHUW U TPUMEHEHUs HX B
peanbHOM KU3HU JJIs PEIICHUS IPAKTUYECKUX 3a/ad.

B »TO# CcBSi3M mpu U3ydeHUU npeamera «XHUMHUS» JTIOMUHHUPYIOIIEE 3HAaYEHHE IMPUOOPETAOT TaKHe
LEJIU U 337]a41, KaK:

amanTanus OOy4aroImuXcs K YCJIOBUSAM JUHAMHYHO pPa3BUBAIOIIETOCS MHpa, (HOPMHUPOBAHHE
MHTEJJIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY
MPUHATHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYAIMSX, CBSI3aHHBIX C BEHICCTBAMU U HX
IIPUMEHEHUEM;

¢dbopmupoBaHHe y OOYYAIONMXCS KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIA), MMEOIINX
YHHUBEpPCATbHOE 3HAUEHUE MAJIS PA3IMYHBIX BUIOB JIEATEIBHOCTH: PEUICHHs MpoOieM, MOMCKa, aHajau3a U
00paboTkn uHMOpMaIK, HEOOXOAUMBIX UIsI MPUOOPETEHHs OIBITAa JEATEIBLHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TO3HAHMHM XHMHH, a TaKKe i1 OIEHKH C MO3UIUI SKOJOTHYecKOW Oe30MacHOCTH
XapakTepa BIMSHMS BEILECTB U XUMUYECKUX IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE IMO3HABATEJIbHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPUECKUX CHOCOOHOCTEH
00y4aromuxcs: crocoOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 10 XMMHUU B COOTBETCTBHUH C
YKU3HEHHBIMH MOTPEOHOCTSAMH, UCTOIB30BaTh COBPEMEHHBIE MH(GOPMAIMOHHBIE TEXHOJIOTHH ISl TIOUCKA U
aHaJIM3a y4eOHOM U HayYyHO-TIONYJISIPHON MH(POPMAIIUU XUMUYECKOTO COIEP KAHMUS;

¢dopMHpoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS ACCOLMATUBHOTO W JIOTMYECKOTO MBIIIICHHUS,
Ha0JII0/IaTEIbBHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJUMBbI, B YAaCTHOCTH, INPHU
MJIAHUPOBAHUM U MPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCHHUTaHHE y OOydYaroIUXcsl YOEKIEHHOCTM B T'YMaHMCTUYECKOM HAmpaBIEHHOCTH XMMHH, €€
BXHOW POJM B PpEUICHUH TJI00ANbHBIX MPOOJIEM palOHAIBHOTO MPHPOAONOIB30BaHUs, MOMOIHEHUS
SHEPreTUYECKUX PECYPCOB M COXPAHEHUS MPUPOAHOIO PAaBHOBECHS, OCO3HAHUS HEOOXOUMOCTH OEpEeHOTOo
OTHOILIEHHSI K PUPOJAE U CBOEMY 37I0POBbIO, @ TaKXke NMPHUOOPETEHHs OMbITa MCIOJIb30BaHMS MOIy4EHHBIX
3HAHUU JJI IPUHSATUS TPAMOTHBIX PEIIEHUN B CUTYAIUSIX, CBI3AHHBIX C XUMUUYECKUMHU SIBJICHUSIMH.

Henrn w 3agaunm  wu3yueHUs mpeaMmera «XHUMHs» TMOIYYWIH TOIPOOHYHO METOIUYECKYIO
UHTepIpeTanuio B pasaene «llinanupyemMble pe3yabTaTbl OCBOCHUS MPOTPaMMBbl [0 XUMHH», TAKUM 00pazom
o0ecrieyeHO 4ETKOE MPEJCTaBICHHE O TOM, KaKuhe 3HAHWS W YMEHHS MMEIOT NPsSMOE OTHOLIEHHE K
peanu3anuy KOHKPETHOM 1EH.

B yueGHOM miaHe cpenHero oOriero oopa3oBaHus MpeaMeT «XUMHs» 0a30BOr0 YpOBHS BXOAMT B
COCTaB MpeIMETHON 0051acTH «ECcTeCTBEeHHO-HAYYHBIC PEIMETHI.

OO0riiee YMCIIO YacOB, PEKOMEHIOBAHHBIX JIJIsl M3yueHus XxuMun — 68 dacos: B 10 kiacce — 34 qaca (1
yac B Hezenm0), B 11 kimacce — 34 yaca (1 yac B Heeno).

.]II/I‘IHOCTHI)IB, METANMPEAMETHBIC H IMPECAMETHBIC PE3YJIbTATHI OCBOCHUSA KypcCa

JImgHOCTHEIC PE3YIBTATEI OCBOCHUA ITPEAMCETA «X MU JOCTHUTAaOTCA B CAHMHCTBC yqe6H0ﬁ n
BOCIIMTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TYMAHUCTUYCCKHUMHU, COHHUOKYJIBTYPHBIMH, HTYXOBHO-
HPAaBCTBCHHBIMU LECHHOCTSAMU U UACATIaMU pOCCHﬁCKOFO TpaXXJIaHCKOI'0O O6HIGCTBa, IMPUHATHEIMU B O6H.[€CTB€
HOpMaMH H IIpaBUJIaMU TIOBCIACHUA, CHOCOGCTBYIOIJ_II/IMI/I nponeccaMm CaMoOIIO3HAaHUA, CaMOPA3BUTUA U



HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU 00YUaIOIIUXCSL.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpEAMETa «XHUMHUS» OTPAXKAIOT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHON U MPAKTUYECKOW AESITENbHOCTH O0Yy4arouMxcs MO pealu3alud MPHUHATHIX B OOIIEeCTBE
LIEHHOCTEH, B TOM YKCJIE B YaCTH:

1) rpax1aHCKOTO BOCITUTAHHSL:

OCO3HaHUs O0YYAIONTUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEH, YBaXKCHUS K 3aKOHY U
IIPABOIOPAIKY;

MPEACTABICHUS O COIMATIBHBIX HOPMaxX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JAEATEIbHOCTU IMPU CO3AAHUU Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY M apryMEHThl OPYTHX MpH
aHaAJIM3€ PA3TUYHBIX BUJIOB YICOHOU JIESATEIBHOCTH,

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYYHOMY HaCJICIUI0 OT€YECTBEHHON XUMUU;

YBaKEHHsI K IIPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOrO MPUMEHEHUs XUMUH,
OCO3HAaHUS TOTO, YTO JOCTHIKCHHSI HAyKH €CTh PEe3YJbTaT UIMTEIbHBIX HAOIIOACHHUN, KPOMOTIUBBIX
JKCIIEPUMEHTAILHBIX MTOMCKOB, IOCTOSTHHOTO TPY/a YUE€HBIX U MTPAKTHKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHMBOB B IOJYyYEHUH M MOCIEYIONIEM aHaliu3e HHpopmanuu o
MEePEIOBBIX TOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHHUSL:

HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHbIE C XHUMUYECKUMU SIBICHUSAMH, M TMPUHUMATDH
OCO3HAHHBIE PEIICHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH,

TOTOBHOCTHU OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOUX TOBAPUIIEH C MO3UIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI ITHX MOCTYIIKOB;

4) GopMUpPOBAHUS KYJILTYPbI 30POBBSI:

MMOHMMAHUS [IEHHOCTEH 3J0pPOBOT0 W OE30MacHOTO 00pa3a KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

COOTFOICHHSI TIPaBWJI OE30MACHOTO OOpAIICHUSI C BEIMIECTBAMHU B OBITY, TIOBCETHEBHOW XU3HU U B
TPYJIOBOH ESTENIBHOCTH;

MOHUMAHUS [EHHOCTH TMPaBWJI WHAUBUIYATbHOTO M KOJJIEKTUBHOTO OE€30I1acCHOTO TOBEACHUS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TMOCJIEACTBUI U HEMPHUATHUS BPEIHBIX NMPUBBIYEK (YyHOTPEOICHUSI aJKOToJsl, HAPKOTUKOB,
KYpEHHUs);

5) Tpy10BOT0 BOCITUTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEIOBATENBCKON AEATeTbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JICATEIbHOCTH;

YCTaHOBKU Ha aKTMBHOE y4aCTHUE B PEIICHHM MPAKTHYECKUX 3a7ad COL[MATbHOM HAlpaBIE€HHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY H3yUeHHIO0 mMpodeccuid pa3jinyHOTO pojAa, B TOM YHCIE HA OCHOBE
MIPUMEHEHHUS MPEAMETHBIX 3HAHHUM M0 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJbHOW TPaeKTOpUH oOpa3oBaHus, Oymymien
npodeccuu W peanu3aluud COOCTBEHHBIX JKU3HEHHBIX IIJJAHOB C YYETOM JHUYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3KOJOrHYECKOr0 BOCITUTAHHUS:

9KOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HHU Ha
3emie;

MMOHUMAHUS TJI00AIEHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM, BIUSHUS SKOHOMHYECKUX TTPOIIECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHON CPEbl;

OCO3HaHUsI HEOOXOJWMOCTH WCIOJb30BaHUS JOCTWIKEHWW XHUMHH JUIsi pEIIeHUs BOMIPOCOB
palMOHAIBHOTO MPUPOIONOJIB30BAHNUS;

AKTUBHOT'O HENPUATHS JEHUCTBHUN, MPHUHOCAIIMX BpEI OKpPYXaroLEeHd NPUPOJHON Cpele, YMEHHs
MPOTHO3UPOBATh HEONATOMPHUATHBIE HSKOJIOTHYECKHE TOCIEICTBUS TMPEANPUHUMAEMBIX JIEHCTBUU U
MpeaoTBpaniaTh ux;

HaJM4Msl Pa3BUTOrO SKOJOTUYECKOTO MBIIIJICHUS, KOJIOTHUECKOW KYJIbTYpPHhI, OMbITA JEATEIbHOCTH



JKOJIOTMYECKON HAIPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS MMM B IIO3HABATECIIBHOM, KOMMYHHKaTUBHOU
U COIIMAJIbHOM MPAKTHKE, CIOCOOHOCTH M YMEHUS aKTHBHO MPOTUBOCTOSITh UACOJIOTUH XeMO(POOHH;

7) UCHHOCTH HAyYHOTO ITO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U
00I11€CTBEHHOH NMPaKTHKY;

MOHUMAaHMs CHeUM(UKA XUMHUUA KaK HAyKH, OCO3HaHUS € poiu B (DOPMUPOBAHMM PAIOHAIEHOTO
HAY4YHOTO MBIIIJIEHNUS, CO3/IaHUM LIEJOCTHOIO MPEACTaBICHUs 00 OKpYXKalollleM MHUpe Kak O €IUHCTBE
OpUPOIBl U YEJIOBEKa, B IO3HAHWUU MPHUPOTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpoOJeM COXpaHEHHS
IIPUPOJHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHM JUIsI COBPEMEHHOW NMBMJIM3AIMU: B e
I'YMaHUCTUYECKON HANpaBIE€HHOCTH U BaXHOH pOJM B CO3JaHMM HOBOM 0a3bl MaTepUalbHON KYJIbTYpBI,
pemeHrH TII00ANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
IUILEBOM U SKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMLIUMHBI, 00ECHEUYEHUHM YCIOBUH YCHEIIHOIO
TPyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KAXKOT0 YeHa 00IIeCTBa;

€CTECTBECHHO-HAYYHOM TI'PaMOTHOCTH: ITOHMMAaHHs CYIIHOCTH METOJOB IIO3HAHUS, MCIIOIb3YyEMbIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4yaeMble 3HAHUS JUId aHajdu3a U OOBSICHEHHS
SBJICHUH OKPYKAIOLIET0 MHpa M IPOUCXOMAUIMX B HEM M3MEHEHHMH, yMeHus jaenarb OOOCHOBaHHBIE
3aKJIFOYEHHS] HAa OCHOBE HAy4YHBIX ()aKTOB M HMMEIOLIMXCS JAHHBIX C II€JbI0 IOJYYEHUs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENbHO HCIIOJB30BaTh XUMHUYECKHE 3HAaHUS Ul pelleHus mpolieM B
peaJIbHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEpPECca K O3HAHUIO U HCCIIEN0BATENIBCKON JESTEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO M caMOOOPa30BAHUIO, K aKTHBHOMY
HOJIY4YEHHUIO HOBBIX 3HAaHUM 10 XMMUHU B COOTBETCTBHUHU C )KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MmpohecCHOHATEHON 1A TEIIbHOCTH.

MertamnpegMeTHble pe3yJbTaThl OCBOCHMs Y4eOHOro mnpeamera «XHMHS» Ha YPOBHE CpPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HauMMble A1 (OpPMUPOBAHMS ~ MHUPOBO33PEHHUS  OOyYalOIIMXCS — MEKIUCLUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOIeHayuyHble IOHATHS, OTPAXKAIOLUIUE LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
cneun(uKy MeTO/J0B MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO, SHEPIHs,
SBJIEHUE, MPOLIECC, CUCTEMa, HayyHbId (aKT, NMPUHIUN, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UcclieloBaHNe, HaOII0IeHIe, U3MEpEHHUE, IKCIIEPUMEHT U JIpyTue);

yYHUBEpCcaJbHble yueOHbIe JAelcTBUS (IIO3HABaTeNbHbIE, KOMMYHHMKATHUBHBIE, PpETYJISTHBHBIE),
oOecneunBaromue (GopMupoBaHue (HYHKIMOHAIBHOW TPAaMOTHOCTM U COLMAJIbHOH  KOMIETEHIUH
00ydJaromuxcs;

CIOCOOHOCTh 00YYAIOLIUXCsl UCIOJIBb30BATh OCBOCHHbIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUECKHUE
3HAHMS U YHUBEpCAJIbHbIE YUeOHbIE IEHCTBUS B IO3HABATENIbHOMN U COIIMAIbHOM MPaKTUKE.

MertamnpeaMeTHbIe pe3ysIbTaThl OTPAXKAlOT OBJAJIEHHE YHUBEPCAIbHBIMU YY€OHBIMU I103HABaTElb-
HBIMHU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU AEHCTBUSIMHU.

OBnazieHre yHUBEPCAIbHBIMU y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

1) 6a3zoBbIe JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTYaJIM3UPOBaTh MPO0JIeMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpe/ICIIATh €N JIEATENbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUHM UX JIOCTH)KEHHUS, COOTHOCHUTD
pE3yJBTaThl AESITENBHOCTH C IOCTABIEHHBIMU LEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIIJICHHUS] — BBIACNIATH XapaKTEepPHbIE
IPU3HAKN TOHSATHH M YCTaHABIMBAaTh UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IMOHATHS IS
00BsICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTUYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, [0 AaHAJOTMH), BBIABIATH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B paCCMaTPUBAEMBbIX SIBJICHUSAX, (POPMYITHPOBATH BBIBOBI U 3aKIIOUCHHUS;

IPUMEHATH B IpOIECCe MO3HAHUS, MCIIOJIb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOJ) 3JEMEHTa, XUMHUYecKas
dopmyna, ypaBHEHHE XUMHYECKOM PeaKkluu — MPHU PEIICeHUH y4yeOHBIX MMO3HABATEIbHBIX M MPAKTHYECKUX
3a/a4, TPUMEHATh Ha3BaHHbIE MOJENIbHbIE MPEJCTaBICHUS AJI BBIABICHUS XapaKTEPHbIX MPU3HAKOB
M3Yy4aeMbIX BELIECTB U XUMUUECKHUX PEAKIIUH.



2) 06a30BbIE UCCIICIOBATEILCKUE ICHCTBHS:

BIIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUI;

dbopmynupoBaTh 1EIU U 3aJa4M WCCIICIOBAHMS, WCIIONIH30BaTh MOCTABICHHBIE U CAMOCTOSATEIHLHO
c(hopMyIMPOBAHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (DOPMHUPOBAHUS TUTIOTE3HI
10 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUIA;

BIIQ/ICTh HABBIKAMH CAMOCTOSITEIILHOTO TUIAHUPOBAHMSI U TTPOBEJICHUSI YICHUYECKUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBaTh YMEHHUs HAOJMI0JAaTh 3a XOAOM IPOIecca, CaMOCTOSTEIBLHO IPOTHO3UPOBATH €ro
pe3ynbrar, GOpMyIUpOBaTh OOOOIIEHHS ¥ BBIBOABI OTHOCUTEIIHHO JIOCTOBEPHOCTH PE3YJIBTATOB
HCCJICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIA OTYET O TIPOJIEITAaHHOM padoTe;

MPUOOPETaTh OMBIT YUYEHUYECKOW HCCICIOBATEIBCKOW M TPOCKTHOW JESTEIILHOCTH, IPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS NPAKTUYSCKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUSI.

3) pabota ¢ uHpOpManUEi:

OPUEHTUPOBATLCS B PA3JIMYHBIX HMCTOYHHMKAX WHGOpMAIMU (HAYYHO-TIOMYJISIpHAsl JIMTEepaTypa
XUMHUYECKOTO COJCpP)KaHUsI, CIPAaBOYHBIE MOCOOMs, pecypchl MHTEpHeTa), aHAIM3UpOBATh HHGOPMAIIHIO
pa3sIUYHBIX BHJIOB W (OpPM TPEACTABICHUS, KPUTUYECKH OIEHUBAaThH €€ JIOCTOBEPHOCTh U
HEMPOTHBOPEYUBOCTH;

(dbopMynHUpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHBIE METOJABI MPU MOUCKE W 0TOOpe MH(OpMAINH,
HEOOXOIUMOM TSI BRITIOJTHEHUS YICOHBIX 3a/1a4 ONPEICIIEHHOTO THIIA;

MPUOOPETATh OMBIT UCIOJIB30BaHUS NHHOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U PA3IUYHBIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BhIOMpaTh ONTUMANbHYIO (QopMy MpeacTaBieHus uHpopmanuu (cxemsl, rpadukH,
JUarpamMMbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3IK B KAaueCTBE CPEICTBAa IpH paboTe ¢ XMMHUYECKON HH(popMaIuei:
NPUMEHSTh MEXIpeAMeTHbIC ((pHU3MYeckre ¥ MaTeMaTW4YeCKUe) 3HAaKH MW CHUMBOJBI, (QOPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPe0oOpa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH.

OBnaneHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:

3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYKTaeMOW TEeMbl B XOJ€ JAWaliora W/WIM JUCKYCCHUH,
BBICKA3bIBaTh HUICH, (POPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTENBHO BBHIMOTHEHHUS MPEII0KEHHON
3a7a4H;

BBICTYNaTh C TMpe3eHTallel pe3ylbTaTOB IMO3HABATEIBHOW  JIEATENbHOCTH, TMOJYYEHHBIX
CaMOCTOSITCNILHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBITIOJHEHUH XUMHUYECKOTO JSKCIICPUMEHTA,
MPAKTUYECKON pabOThI MO MCCIETOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, pealn3allui Y4eOHOTo MpOoeKTa U
(GopMyITMPOBaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX WCCIICIOBAHUHN MyTEM COTJIACOBAHUS TIO3UIIMHA B
X0J1e 00CYKAeHHsI 1 0OMEHa MHEHUSIMHU.

OBjaieHre YHUBEPCATBHBIMU PETYISITHBHBIMA JCHCTBUSIMHU:

CaMOCTOSITENIFHO TNIAHUPOBATH U OCYILECTBIISATH CBOIO MIO3HABATEIBHYIO JIEATENHHOCTD, OMpeIesss eé
[eH U 33J]a4d, KOHTPOJHMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH IMPE/IaraeMblil alrOPUTM
NEHCTBUI TIpH BBIMOJIHEHUH YYeOHBIX M HCCIIEOBATENbCKUX 3a/ad, BeIOMpaTh Haubonee 3PpPeKTUBHBIM
CI0CO0 X PEHICHHS ¢ YUETOM MOTYICHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUICCKUX PEAKITUSX;

OCYIIIECTBISATH CAMOKOHTPOJIb CBOEH JAESITETbHOCTA HAa OCHOBE CaMOAHAIIM3a U CAMOOIEHKH.

[IpenMeTHBIE pPe3yNbTaThl OCBOSHUS MPOrPaMMBI CpeaHero oOIero oOpa3oBaHHS IO XUMHUHU Ha
0a30BOM ypOBHE OpPHEHTHUPOBAHBI Ha oOOecmedYeHne NPEeUMYIIEeCTBEHHO 001meo0pa3oBaTenpHOl U
OOMIEKYIbTYPHOM MOATOTOBKU oOydaromuxcs. OHM BKIIIOUYAIOT CHENU(PUIESCKHE ISl YIeOHOTO TpeaMeTa
«XUMHS» HAay4YHbIE 3HAHHUS, YMEHHUS U CIOCOOBI JCWCTBHI TI0O OCBOEHUIO, HHTEPIpETaluu |
peoOpa30BaHNI0 3HAHWH, BHJIBI JACSITCILHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS W MPUMEHEHHWIO 3HAHHWHA B
pa3IMYHBIX yYEOHBIX U PEaTbHBIX KU3HEHHBIX CUTYAIIMsIX, CBS3aHHBIX C XUMHUEH. B mporpamMMe mo xumMumn
MpeIMETHBIC PEe3yIbTaThl IPEICTABICHBI 110 TOaM H3y4YeHUS.

K xonmy oOydenmss B 11 xkjacce mpeaMmeTHble pe3ylabTaThl OCBOCHHS Kypca «OOmas wu
HEOPTaHWYECKask XUMHS» OTPAKAFOT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN 0 XMMHYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJTU XHMHH B TIO3HAHUU SBJICHUH TIPUPOJIBI, B (POPMHUPOBAHUYU MBIIUICHUS U KYJIbTYPHI TUIHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW MJisg pElIeHUS NPAKTUYECKUX 3a/ad U HIKOJOTHMUYECKU
000CHOBAHHOT'O OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U TIPUPOJTHOM CpeJie;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHHM, KOTOPasi BKJIKOYAET:



OCHOBOIIOJIATAIOIINE TOHITHS (XUMHYSCKUN DIICMEHT, aTOM, H30TOI, S-, P-, O- 3JEKTPOHHBIC
opOUTanu aTtoMoB, MOH, MOJIEKYJA, MOJIb, MOJIAPHBIA OOBEM, BAJIEHTHOCTH, AJIEKTPOOTPHIATEIBHOCTD,
CTENEeHb OKUCJICHMS, XHUMHUYecKas CBs3b (KOBaJCHTHAs, WOHHAs, MeTaJUIMuecKas, BOJOPOIHas),
KPUCTAJZIMYECKAsl PEIIETKA, TUIBl XUMUYECKMX PpEaKLUH, pacTBOp, 3IIEKTPOJUTHI, HEIIEKTPOJIUTEI,
3JIEKTPOJINTUYECKAS] JMCCOLUMALNS, OKHUCIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pPEaKLUH,
XUMHUYECKOE PABHOBECHE);

TEOPUH U  3aKOHBI (TEOpUS  DIIEKTPOJIUTUYECKOW JTUCCOLMAIMH, TEPUOJUYECKUIl  3aKOH
J.1. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIECTB, 3aKOH COXPAHEHUS U NPEBPAILLEHUS SHEPIUU IIPU
XUMHYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMUMHH, MHPOBO33PEHUECKHUE 3HAHMS,
JeKalye B OCHOBE NMOHMMAHUS MPUYMHHOCTU M CHCTEMHOCTH XUMHUYECKUX SIBICHHUU, (PAKTOJOTHMYECKHE
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U OE30MacHOM UCIOJIb30BAaHUU BAKHEUIINX HEOPraHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOH EATETLHOCTH YeTIOBEKa;

cOpPMUPOBAHHOCTh YMEHHMM BBISIBIATH XapaKTEpHbIE MPHU3HAKW TMOHSATHM, yCTaHaBIMBATh UX
B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS IPU ONMCAHUM HEOPraHWYECKUX BELIECTB M HX
MIPEBPAILICHUH;

c(OPMHPOBAHHOCTh YMEHUN HCIOIB30BATh XMMUYECKYI0 CHMBOJHKY JUUIsI COCTAaBICHHS (OPMYI
BCIIIECTB U YPAaBHEHUU XUMHUYECKUX peakiuid, cucreMarnueckyro HoMeHknatypy (IUPAC) u TpuBuanbHbIC
HA3BaHUS OTACIBHBIX HEOPraHUYECKUX BEIIECTB (yrapHbId a3, YIJIEKHCIBIN ra3, aMMuak, rameéHasi U3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/Ia, TUPUT U JIPYTHUE);

chOpPMUPOBAHHOCTh YMEHHUI OMNpeNeisTh BaJ€HTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
9JIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOM CBS3U (KOBaJIeHTHas, WOHHas,
MeTaJlJIM4ecKasi, BOJAOPOJHAs) B COCIUHEHUSX, TUI KPUCTANIMYECKOM PEMIETKH KOHKPETHOTO BEUIeCTBa
(aromHasi, MOJIEKYJISIpHAsI, HIOHHAsI, METAJNINYECKas ), XapaKTep CPe/bl B BOJHBIX paCTBOPAaX HEOPraHUUYECKUX
COCJIMHEHM;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh NMPUHAICKHOCTh HEOPraHMYECKMX BEHIECTB IO MX
COCTaBY K OIpelelEHHOMY KIACCY/TpYIIe COeAUHEHHH (IPOCThIe BEIIeCTBA — METAUIbl U HEMETasllbl,
OKCH/IbI, OCHOBAHUS1, KUCIIOTHI, aM(OTEPHBIEC TUPOKCHUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUU paCKpbIBaTh CMBICT Mepuoaudeckoro 3akona J[.M. MenneneeBa u
JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00ObSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

C(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh 3JEKTPOHHOE CTPOCHUE AaTOMOB XHUMHMUYECKUX
snemeHToB 14 mepuonoB [lepuoandeckoit cucteMbl XuMuueckux 3meMenToB [[.M. MenneneeBa, ucnoyb3ys
HOHATHS «S-, P-, O-2MEKTPOHHBIC OPOHTAIHY», «IHEPIETUYECKHE YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB M MX COCAMHEHMM 1O nepuoaam W rpynnam Ilepuonnueckon
cucTemMbl XUMUYeCKUX dsieMeHToB .. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE M'€HETUUYECKON CBA3M MEKIY
HEOPraHMYECKUMU BEIIECTBAMHU C TIOMOIIIbIO YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

C(OPMHUPOBAHHOCTh YMEHMS KIACCU(PUIMPOBATH XUMHUECKUE PEAKLIMU 0 Pa3IMYHbIM MpPHU3HAKaM
(4uciy ¥ cocTaBy pearrpyroiiux BellecTB, TEIIOBOMY 3 (EKTY peakiiu, U3MEHEHHUIO CTEeIIEHEN OKUCIIEHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLIUH, YUACTHIO KaTalnu3aTropa);

c(OPMUPOBAHHOCTh YMEHHUHM COCTAaBIISITh YpPaBHEHUS pEakUUi pa3iMyHbIX THUIIOB, IOJHBIE H
COKpAIllEHHbIE YpaBHEHHs PEaKIUi MOHHOIO OOMEHa, YUYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TU PEaKUuu UAYT
JI0 KOHIIA;

Cc(OPMHPOBAHHOCT, YMEHUH MPOBOJIUTH pPEAKLUUH, MOATBEPKIAIOIIME KadeCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPTaHUYECKUX BEIECTB, PACMO3HABaTh ONBITHBIM IYTEM HMOHBI, MIPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUUYECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUIl PacKpbIBaTh CYHUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil
MOCPECTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHCca ITHX peaKIuii;

cOPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOM pEaKkIuu OT
pa3NYHbIX (DAKTOPOB; XapaKTep CMEIIEHHS XUMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeiicTeus (nmpuHuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTb XUMHUYECKHE NPOIECCH, JIeKAIlUe B OCHOBE
IIPOMBIIIJIEHHOTO MOJIy4YE€HHUsI CEPHOM KUCIIOThI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTh MpPEJICTaBIEHUI 00
OOIIMX HAayYHBIX MPUHLUIAX U SKOJIOTUYECKUX MPodiieMax XUMUYECKOTO MPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHUHN MPOBOJAUTH BBHIYHUCIICHHS C UCIIOJIB30BAHUEM IMOHSATHS «MaccoBasi J10JIs
BEIIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUN Ta30B MPU XUMHUYECKUX PEAKLHUAX, MACCHI BEIECTBA HIIU



00bEMa Ta30B MO M3BECTHOMY KOJMUYECTBY BEILECTBA, Macce WIM O0bEMY OJHOIO U3 YYAaCTBYIOIIUX B
peaKIMy BEIIECTB, TEIUIOBOr0 3(QeKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEUIECTB,
IIPEBPALICHNS U COXPAHEHMSI DHEPTUU;

c(OPMHPOBAHHOCTh yYMEHUH COONMIOZATh MpaBUJIa IOJB30BAHUS XUMHUYECKOM TMOCYylol W
7a00paTOpPHBIM OOOPYAOBAaHMEM, a TakXe IpaBwia OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C
UHCTPYKLHUSMH 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUI IJIAHUPOBATh M BBIIOJIHATH XMMUYECKMH SKCHEPUMEHT (pa3ioxkKeHue
IIEPOKCHJA BOJOPOAA B MIPUCYTCTBUU KAaTAJIM3aTOPA, ONPEACIECHUE CPEAbl PACTBOPOB BEUIECTB C ITOMOIIBIO
YHUBEPCAJIbHOI'O MHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakluu, peaKkiiuu
MOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKIK Ha Cyab(aT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUH,
pelIeHHe YKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «MeTamuib» U «Hemeranisl») B COOTBETCTBUY C ITPaBUIIaMU
TEXHUKU 0€30MacHOCTH MpU OOpaleHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 00OPYAOBAaHHEM, MPEICTABIATH
pe3yibTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpMe 3allCH YpaBHEHHH COOTBETCTBYIOLIMX peakuuil u
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKU AHAIU3UPOBATH XUMHUYECKYI0 MH(POPMALIUIO, [T0JIy4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (CpEICTBa MACCOBOM KOMMYHUKalMK, IHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COONIONATh MpaBWla 3KOJIOIMUYECKH LEIecO00pa3HOro MOBEACHHS B
OBITY U TPYZIOBOH J€SATEIBHOCTH B LIEISX COXPAHEHUS CBOETO 3/J0POBbS U OKPYKAIOLIEH MPUPOIHON cpelibl,
OCO3HAaBaTh OINACHOCTb BO3JCHCTBUSA Ha >KMBBIE OpPraHU3MBI OIPEACIIEHHBIX BEIIECTB, IOHUMAasl CMBICI
nokaszarenst [IJIK, moscHsATs Ha mpuMepax CHOCOObI YMEHBIIEHUS M IPEJIOTBPAIIEHUS HX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

Ui 00yYaromuxcs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS: YMEHHE NMPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METO/AAX ITO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUM;

IUISL CIENbIX U CIa00BUIAIINX O0y4aroIUXCs: YMEHUE UCIOIb30BaTh PelIbe()HO TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiiis 118 3anucu XuMudeckux GopMyil.

1. Conep:xanue yueOHOro npeamera « XuMHsI»
10 kacc
OPTAHNYECKASA XUMMUSA
Tema 1. TeopeTudyeckne 0OCHOBbI OPraHU4YecKO XuMHH (5 4)

Oprannueckue BeniecTBa. llosiBneHue M pa3BUTHE OPraHUYECKOW XUMHUHU KaK HayKHu. XHMHUYECKOE
CTpOEHHE KaK MOPSAJAOK COECIUHEHHS] aTOMOB B MOJIEKYJIE€ COTJIACHO UX BaJ€HTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOpPUU XHMHUYECKOTO CTPOEHHUs OpraHMuYecKux coequHeHuil A.M. byrnepoBa. YrieponaHblil ckeneT
OpraHUYECKON MOJeKyibl. KpaTHOCTh XMMHUYECKOM CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO
cTpoeHHs Molnekyn. HM3omepus u wuzomepsl. [loHsTHE o0 QyHKUMOHANBHON rTpynme. [IpuHIUIBI
KJIacCU(UKALlMU OpraHuuYecKux coenuHeHuil. CucremaTnueckas MEXKIyHapoJHas HOMEHKJIAaTypa H
MPUHIIUITBEI 00pa30BaHUs HA3BAHUN OPTaHMYECKUX COSAMHEHUN.

MecTo u 3HaYeHHE OpPraHNYeCcKON XMMUHU B CUCTEME €CTECTBEHHBIX HayK.
Hemoncmpayuu. O3HakoMiIeHHE ¢ 00pa3liaMHi OpraHMYeCKUX BEIECTB U MaTepuanoB. OnpezaeneHue Kade-
CTBEHHOT'O cOCTaBa opraHuueckux BemiecTs. [llapocrep:kHeBble MOJETN MOJIEKYJI OPraHUYECKUX BEIECTB.
PacTBOpUMOCTH OpraHMYECKUX BEIIECTB B BOJAE M HEBOJHBIX pacTBopuTelnsx. [lnaBneHue, oOyriuBaHue u
rOpeHNe OPraHuYeCKNX BEIECTB.

Ilpakmuueckan padoma Nel KauecTBEHHOE ONpPEIEIIEHUE YIIIEPOJa, BOJOPOAA U XJIOpA B OPTaHUYECKUX
BEIeCTBaX.

Pacuemmnuwie 3a0auu. HaxoxxaeHue MOJIEKYJIAPHON (GOPMYIIbI OPraHMUECKOTO COEMHEHUSI.

YIJIEBOAOPO/BbI (26 1)

Tema 2. llpeaesbHble yriieBoaopoabl (ajaKkanbi) (7 4)

[IpenenwsHbIe yrieBogopoasl (ankausl). Cmpoenue monexyivl memara. I OMOJIOTHYECKHMA psa ankaHoB. ['o-
MOJIOTH. MeXTyHapoiHass HOMEHKIIaTypa OpraHWYecKuX BemecTB. M3omepus yriiepoaHOro cKenera. 3aKo-
HOMEPHOCTU U3MEHEHHS (PU3NIECKIX CBOMCTB. XMMHYECKHE CBOMCTBA (Ha MpUMeEpe METaHa U 9TaHa): peak-
[IUU 3aMenIeHus (TAJIOTeHUPOBAHNE ), TETHAPUPOBAHUS KaK CIIOCOOBI MOTYUYEHUST BAXKHEUIIINX COSIMHEHUN B
OpraHMYEeCKOM CHUHTEe3€. ['OpeHne MeTaHa Kak OJJMH U3 OCHOBHBIX UICTOYHUKOB TEIJIa B TPOMBIIIUIEHHOCTH U
OBITY, uzomepuzayuu arkaunos. Llenuvie peaxyuu. Ce00600HbIe paduxanvl. I anrocenonpou3o0Hvie aiKaHos.
Haxoxxnenue B npupojie ¥ MpUMEHEHUE aTKaHOB.



Jemoncmpayuu. B3pbiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIIEHHE alTkaHOB K KUCJIOTaM, LIeJIo4aM, K pacTBO-
py nlepMaHraHara Kaiaus u OpoMHOMI BoJe.

Jlabopamopnsie onvimot. VI3roTOBICHHE MOIEIIEH MOJIEKYJT YIJIEBOJOPOJIOB U rajJOr€HONMPOU3BOIHBIX.
Pacuemmnvie 3a0auu. HaxoxeHrue MOJIEKYIIpHONU (GOPMYJIIBI OPraHMYECKOT0 COeIMHEHHsI o Macce (00be-
MY) IPOAYKTOB CTOpPaHHUSL.

Tema 3. HenpenesibHbIe yIiaeBoa0poabI (8 4)

Kparnsle cBa3u. HenpenenbHble yriieBOgOPOIBIL.

Anxkensl. Cmpoenue monexynvl smunena.Sp—eubpuouzayus.l omonoruueckuit pan ankeHoB. Homenkiarypa.
N3oMepust yriiepoJHOro Ckenera M IOJIOKEHHUS KpaTHOHM CBSI3M B MoOJjeKyje. XMMHUYECKHE CBOHCTBA (Ha
IpUMepe ATUIICHA): PeaKIUK MPUCOSTUHEHHS (TaIOTeHUPOBaHUE, 2UOpuUposanue, TUIpATaLUs, 2UOpo2aioze-
HUpOB8aHue) Kak Croco0 MoNydeHHs (PYHKIMOHAIBHBIX MPOU3BOJIHBIX YIIIEBOJIOPOJOB, ropeHus./Ipasuio
Mapkosnurosea. Bvicokomonexynapnvie coedunenus. Kauecmeennvie peakyuu Ha ogounyto ceazv. llomume-
pu3anus THJIEHA KaK OCHOBHOE HAIIPaBJIIEHUE €ro MCMOojb30BaHUs. [lonMaTuineH Kak KpyInHOTOHHAXHBIN
MPOJIYKT XMMHUYECKOTO ITPOU3BOACTBA. [ [pmMenenue sTuiena.

Ankanuensl u kayuyku. [ToHsTre 00 ankagueHax Kak yriieBoJ0poJax ¢ AByMs JABOHHBIMHU CBs3siMU. [lonu-
Mepusanus auBuHWIA (OyTamueHa-1,3) Kak crocod MONMydeHUss CHHTETHYECKOTro Kaydyka./zonpen (2-
memunbymaouen-1,3). HatypasabHblii 1 CHHTETHUYCCKUN Kaydyku. Bynkanusaius kayuyka. Pesuna. [Ipume-
HEHUE Kayuyka U pe3uHbl. Conpascénnvle 0sotinvle cesa3u. Ilonyuenue u xumuieckue c80Ucmea aikaoueHos.
Peaxyuu npucoedunenus (2anocenuposanus) u norumepusayuu a1KaoueHos.

Ankunbl. AnetwieH (3TMH) U ero romosiord. Cmpoenue monexynvl ayemunieHa. I'OMOTOTHYECKUN Pl
ankuHoB. HomeHnkiarypa. M3omepust yriiepogHOro ckenera W IOJOKEHHsS KPaTHOW CBSI3UM B MOJIEKYIIE.
Mesxcknaccosan uzomepus. Sp-I'ubpuousayus. XuMAYeCKre CBOWCTBA (Ha MpHUMEpE alleTUIICHA): PEaKIUH
MPUCOCIUHECHHS (TaJOTEHUPOBAHUE, cUOpUposarue, TUAPATALHUS, 2UOPO2AIO2eHUPOBaHUe) KaK CIoco0
NOJIyYeHUsI TMOJIMMEPOB M JAPYTrUX IIOJI€3HbIX MPOJIYKTOB. [opeHue aneTwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IIJIAMEHHU JUIsl CBapKU M pe3ku MeTaiuioB. [Ipumenenue auerwunena. [lowamue o
YUKNOANIKAHAX.

Ilpakmuueckaa padoma Ne2.llonydeHue 3TUI€HA U U3YYEHHUE €T0 CBOMCTB.

Tema 4. ApomaTudeckue yrieBoaopoasnl (apenst) (5 4)

ApeHbI (apoMaTHUECKHE YTIIEBOAOPOAbI). BeH307 Kak MpeacTaBUTeNh apoOMaTHYECKHX YTIIEBOIOPOIOB.
Cmpoenue monexynvl 6eHzona. XUMUUECKUE CBOMCTBA: PeaKIMK 3aMelleHus (TalloreHHPOBaHKE) KaK CIIO-
€00 MOJIY9EeHUS] XUMUYIECKUX CPEJICTB 3aIUTHI PACTEHUH, PUCOCTNHEHUS (THPUPOBAHKEC) KaK JOKA3aTeIb-
CTBO HEMpeAeNnbHOTo Xapakrepa Oenzona. Peakmus ropenus.lToayon. Hzomepus  3amecmume-
neu.Ilpumenenne O0ensona. [lecmuyuodsvl. [ enemuueckas césa3b apenos ¢ Opyeumu yeae000po0amu.
Jlemoncmpayuu. beHson kak pactBopurenb, ropeHre OeHzona. OTHolIeHHe OeH3ola K OpOMHOI Boje U
pacTBopy nepmanranara kanus. OKHCIeHHE TOIyoJIa.

Tema 5. llpupoanbie MCTOYHUKH YIJIEBOAOPO/0B (6 1)

[Tpupoausiii ra3. [TonytHsle HedTsHBIE Ta3bl. HedTh u HepTenpoaykTel. dusnueckue coiictBa. CrocoObl
nepepabotku Hedtu. [leperonka. Kpekunr tepmMuyeckuii u karaautudeckuil. Kokcoxummueckoe npousBoi-
CTBO.

Jlabopamopnusie onvtmot. O3HaKOMIIeHHE ¢ 00pa3liaMu MPOAYKTOB HepTenepepadoTKH.

Pacuemmnuwie 3a0auu. OnpeneneHre MaccoBOi WM 00bEMHOM J0JIM BBIXOJIa POIYKTA PEaKIH OT TEOPETH-
YECKH BO3MOKHOTIO.

Konmponsnaa paboma Nelno temam «Teopusi XMMHUECKOTO CTPOECHUS OPraHUYECKHX COEIMHEHHI», «YT-
JI€BOAOPOIBI».

KUCJOPOACOAEPKALUIUE OPTAHUYECKUE COEJUHEHMUSA (25 u)
Tema 6. CuinpTtbl u peHoBI (6 1)
Kucnopoaconepxamiue oprannyeckue coequHerus. OqHOaTOMHbBIC TIpeaeibHble cupThl. Kinaccudukanus,
HOMEHKJIATypa, U30MEpHs CITUPTOB. METaHOJ M 3TaHOJ KaK MPEJICTABUTEIIA NMPEACITbHBIX OJHOATOMHBIX
CUpTOB./lepsuunbiil, BMOPUYHBLI U MPEMUUHBIU AMOMbL Y2nepood. Booopoonas cesasb. XumMuueckue cBOM-
CTBa (Ha MpUMepe METaHOJa W ATAHOJIA): B3aMMOJICHCTBHE C HATPHEM KaK CIOCO0 yCTAaHOBICHHS HATAYHS
TUAPOKCOTPYIIIBI, PEaKIHsl ¢ TaJOT€HOBOJOPOIaMHU KaK CIOCO0 MONYYCHHS PACTBOPHUTENEH, AeTUApATAIIIS



KaK CcI1oco0 MoydeHus 3TUIeHa. Peakius ropeHus: CuupThl Kak TOIUMBO. Cnupmogoe dpodcenue. Pepmen-
mul. Booopoonvie cesazu. Ilpumenenne MeraHosa u 3TaHona. OU3NOIOTHYEcKoe AeHCTBIE METAHOIA U 3Ta-
HOJIa HAa OPTaHU3M Yel0BeKa. A1K020nuU3M.

MHoroaroMHbIe CIIUPTHI. OTHIEHTJIMKOIL U MIMOCPUH KaK MPCACTABUTCIIM NPCACIBbHBIX MHOIOATOMHBIX
cnupToB. KauecTBeHHas peakiysi Ha MHOIOQTOMHBIE CIIUPTHI M €€ IPUMEHEHHE JUIsl PaCIIO3HABAHUS IUIMIIE-
puHAa B COCTAaBC KOCMCTHYCCKUX CPCACTB. HpaKTI/I‘ICCKOG MPUMCHCHHUC STUJICHTJIMKOJIA U TIIMLICPHUHA.

®enois. ApomaTtnueckue cnupthl. CTpoeHue MoseKyibl (peHona. BzaumHnoe enusnHue amomos 6 MoOJeKyie
genona. Xumuueckue ceouicmea: 3aumooeticmsue ¢ Hampuem, 2UOpOKCUOOM Hampus, opomom. Kauecm-
eennas peakyus Ha genoa.llpumenenne gpeHona.

Hemoncmpayuu.B3anmoneiictBue ¢peHona ¢ 6poMHOI BOIOM U paCTBOPOM THAPOKCH]IA HATPHUS.
Jlabopamopnusie onvimut. PactBopenue rimiepruHa B Bojie. Peakuus riuneprna ¢ ruapokcugaom meau(1).
Pacuemnpvle 3a0ayu.Pacuersl 10 XMMUYECKUM YPAaBHEHUSIM IIPU YCIOBUH, YTO OJHO M3 PEArMPYIOIIMX Be-
IIECTB J1aHO B U30BITKE.

Tema 7. Aabaernjabl, KeTOHbI (3 1)

Kapbonunpsasie coennnenns. KapOonumnbHas rpymnmna. Anbpaerugdas rpymmna. Ansaerunsl. Keronsl. M3ome-
pHsl 1 HOMEHKJaTypa. [lonyuenue u xumuyeckue cgoticmeaa anboe2udos. Peakyuu oxucieHus u npucoeoure-
HUus anvoezudos. Metanainb (pOpMaIbIETHI) M dTaHaIb (ALETATbACTHI) KaK MPEACTABUTEIH MPEACIbHBIX
anpaeruioB. KauecTBEHHBIE peakiui Ha KapOOHMIBHYIO TPYIITy (pEakius «cepeOpsHOro 3epKaiay, B3au-
mojeicTBue ¢ ruapokcunom meau (II)) u ux mpumeHneHue nas OOHApY)KEHUsS MPEAENbHBIX albICTUIOB B
IIPOMBIIIIEHHBIX CTOYHBIX BOAaX. TOKCHMYHOCTD anbpaeruioB. [IpuMenenune popMainbaeruia v aleraibaeri-
na.

Jemoncmpayuu. B3aumopeiictBue MeraHais (3TaHais) C aMMHAuHbIM pacTBOpoM okcuja cepedpa(l) u
ruapokcuaa Meau(ll). PactBopenue B arieToHe pa3iuyHbIX OPraHUYeCKUX BEIECTB.

Jlabopamopusie onvimel. Ilonydenue stanans okucieHueM dtaHona. OKucIeHue MeTaHass (3TaHais) am-
MHa4YHBIM pacTBOpoM okcuaa cepedpa(l). Oxucnenue Mmeranans (3taHans) ruapokcuaoM meau(Il).

Tema 8. KapooHOoBbBIE KHCJIOTHI (6 1)

KapOonossie kucnotsl. Kapbokcunvhas epynna (kapbokcoepynna). Mzomepus u HomeHkiamypa KapOoHOBbIX
kucrom. OJHOOCHOBHBIE MpeeIbHbIE KApOOHOBBIE KUCIOTHI. [lonyyeHue 00OHOOCHOBHBIX NPEOelbHbIX Kap-
OoHo8bIX KucIom YKCyCHasl KUCIO0Ta KaK MPEJICTaBUTEINb MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XuMHUECKHe CBOMCTBA (Ha MPUMEpE YKCYCHOM KHCIIOTBI): peakIMHU ¢ MeTaUIaMH, OCHOBHBIMHM OKCHIAMHU,
OCHOBAHHAMMH U COJISIMU KaK INOATBCPIKACHUE CXOACTBA C HCOPraHMYCCKUMU KUCIIOTaMMU. PeaKHI/IH 3TepI/I(1)I/I-
Kalli Kak CIOCO0 MOJy4YeHUs CIOXKHBIX 3(pupoB. [IpumeHenne ykcycHOW KHCIOThl. MypaBbHHas KHCIIO-
Ta.AHGTaTI)I. HpeI[CTaBJ'IeHI/Ie O BBICIHINX Kap6OHOBI)IX KHCJIOTAaxX.

Ilpakmuueckue padomoi

* Ne3. [lonyueHue u cBoiicTBa KapOOHOBBIX KUCIIOT.

* Ne4. Penienuie KCIIEpUMEHTANIBHBIX 334 HA PacllO3HAaBaHNUE OPTaHUYECKUX BEILECTB.

Tema 9. Caoxnbie 3¢upsnl. Kupsbi (3 1)

Cnoxuble >¢gupbl U xupbl.Homenxnamypa. IlonydyeHue, XMMHUECKHE CBOMCTBA CIIOXKHBIX I(PUPOB.
Peakuus srepudukanyu.  CioxHble >QUPHl Kak MPOAYKTHl B3aUMOJIEHCTBUS KapOOHOBBIX KHCIOT CO
cnuptaMu. I[IpuMeHeHne cloXHBIX QUPOB B MUIIEBOW U MapprOMEpHON MPOMBINIIEHHOCTH. JKUpBI Kak
CJIO’KHBIE A(UPHI TNIMIEPUHA U BBICIINX KapOOHOBBIX KUCIIOT. PacTUTENIbHBIE U )KUBOTHBIE KHUPHI, UX COCTaB.
Pacno3naBaHHe pacTUTENBHBIX )KHPOB Ha OCHOBAaHWUU HX HEINPEAENIBHOrO Xapakrepa. IIpumenenune xupos.
I'uaponus mnu oMbUIeHHE KUPOB KakK CHOCOO MPOMBIIUIEHHOTO MOJYYeHUs COJEeH BBICHIMX KapOOHOBBIX
KHCJIOT.

MBpbI14 KaKk COJM BBICIIMX KapOOHOBBIX KUCIOT. Motomiue cBoiictBa Mbuta. Cunmemuueckue mooujue cpeo-
cmea.

Hemoncmpayuu.O0pa3ipl MOIOLIMX U YUCTALIUX CPEICTB.

Jlabopamopnvie onvimsi. PaCTBOPUMOCTD KUPOB, JOKA3aTENbCTBO UX HENPEACIBHOTO XapaKTepa, OMblIe-
HHUe XUpoB. CpaBHEHHE CBOWCTB MbLJIa M CHHTETHYECKUX MOIOUIMX CPEJCTB. 3HAKOMCTBO C OOpasLamu
MOIOIIUX CpeacTB. M3yueHnne ux cocraBa U HHCTPYKIUHN 10 IPUMEHEHUIO.

Tema 10. Yraesoanl (7 4)



VYrneonbl. Knaccudukarus yrineBomoB. Monocaxapuasl. Onueocaxapuowl. Jlucaxapuasl. Haxoxaenue yr-
JI€BOJIOB B Tipupoe. [ mroko3a kak anpaerunocnupt. bposkenue rimrokossl. @pykro3a. Caxaposa. [ uopoaus
caxaposvl. Kpaxmai ¥ 1eJUTI0J103a Kak OMOJIOTUYECKHUE TIOTMMEphl. XMMUYECKHE CBOMCTBA Kpaxmaia U Iell-
J10103bl (THIIPOJIN3, KAaYeCTBEHHAsI peakiusi C HOJOM Ha KpaxMal M €€ NMPHUMEHEHHUE Ui OOHapy>KeHUs
KpaxMmaja B IMpoJyKTax nurtaHus). [I[pumeHenne u Ouonorudeckas poJib yriieBosoB. [ToHstue 06 uCKyccT-
BEHHBIX BOJIOKHAX Ha MIPUMEPE alleTaTHOTO BOJIOKHA. Ayemunyennionosa Knaccugurxayus 6010KoH.
Nnentudukanys opraHM4ecKuX COCTUHCHUN. [ eHemuueckas c6:a3b Meicoy KIACCamu OpeaHudecKux coeou-
Henuu. TUIIBI XUMUYECKUX PEAKLUI B OPraHUYECKOW XUMUH.

Jlabopamopnusie onvimol. B3anmoierictBre riroko3sl ¢ ruapokcuaoM meau(ll). BzaumoneiicTBie riitoKo3bI ¢
aMMHUay4HbIM pacTBOpoM okcuna cepedpa(l). BzaumonelictBue caxapo3bl ¢ THAPOKCUAOM Kanblius. Bzaumo-
JIercTBHE Kpaxmana ¢ wojaom. I'maponus kpaxmana. O3HaKOMIICHHE ¢ 00pa3liaMyd HMPUPOIHBIX M HUCKYCCT-
BCHHBIX BOJIOKOH.

Ilpakmuueckan padoma Ne5. PermieHue S3KCIEpUMEHTAIBHBIX 3aJ1a4 Ha MOJIYYEHHUE U paclio3HaBaHUE Opra-
HHYCCKHUX BEIIICCTB.

A30TCOAEPKXAINUE OPTAHUYECKHUE COEJUHEHMUS (7 1)
Tema 11. AMUHBI H aMUHOKHCJIOTHI (3 1)
Amunbl. CTpoeHue MoJieKyll. AMuUHOTpymmna. Ou3nyecKkue U XUMHUeckue cBoicTBa. CTpoeHrne MOJIEKYIIbI
aHWINHA. B3anMHOE BIUSHUE aTOMOB B MOJIEKYJIe Ha MPUMEpPE MOJCKYJbl aHwinHA. CBONCTBA aHWIIMHA.
[Tpumenenue.
AMuHOKHCIOTHL. M30Mepusi 1 HOMeHKIaTypa. CBOMCTBAa. AMHHOKHCIIOTHI Kak aM(OTEpHBIE OPTraHUYECKUE
coenuHenus. [Ipumenenue. ['eHeTrueckas CBsS3b aMUHOKHUCIOT C IPYTUMH KJIaCCaMH OPTraHUYECKHX COeIHU-
HEHUM.

Tema 12. Beaxu (3 1)

benku — npupousie nonumepsl. Coctas u crpoenue. Pusnyeckrue U XuMuyeckue cBoiicra. [Ipesparenne
0eNIKOB B OpraHu3Me. Y clieXu B U3yUYEeHUH U CUHTE3€ OEIIKOB.

[TonsTHe 00 a30TcoaepKalIUX reTepoluKiInueckux coequHenusx. [upuaun. [uppon. IlupumuauHoBsle U
IypUHOBBIE OCHOBaHUs. HyK/IeMHOBBIE KUCIIOTHI: COCTaB, CTPOCHHUE.

Xumus U 370poBbe uenoBeka. Jlekapctsa. [Ipobiaembl, cBA3aHHbBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX Iperna-
paros.

Jemoncmpayuu.Oxpacka TKaHU aHUJIMHOBBIM KpacutesieM. Jl0Ka3aTenbCTBO HaMMYUS (YHKLIHMOHAIbHBIX
IpyHN B pacTBOPaX aMUHOKHUCIIOT.

Jlabopamopnuie onvimoi. 11BeTHbIE peakuuy Ha Oenku (OMypeToBasi U KCAaHTONPOTEMHOBAs PEaKIIUH).
KonTpoabsnas padora Ne2no temam «Kucinopojacoaep:kaiiue oOpraHiyeckue COETUHEHUS», «A30TCoAep-
JKalll¥e OPraHNYECKNE COETUHEHUS.

BBICOKOMOVJIEKYJISIPHBIE COEJUHEHUS (64)
Tema 13. Cunrerudeckue nojumepsl (6 4)
[ToHsATHE O BBHICOKOMOJIEKYISPHBIX coeluHeHUsX. [lomumepsl, monydaemble B peakiUsIX MOJIUMEpU3aLUH.
Crpoenue monekyin. CTepeoHeperyasipHOe U CTepeoperyisipHoe cTpoeHue nonumepos. [ommatunen. [onu-
nponuieH. TepmonnacTuyHocTh. [lomumepsl, MoilydaeMble B peaklUsAX MOJMKOHAeHcanuu. Penondop-
MaJbJIETHIHbIE CMOJIBI. TepMOpPEakTUBHOCTb.
Cunrernueckue kaydyku. CTpoeHHE, CBOMCTBA, IOJyUYEHUE U IPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpon. JlaBcaH.
O06o0011eHMe 3HAHUI 0 KypCy OpraHndeckoi Xxumun. OpraHuyeckast XuMUsl, 4eJI0BEK U IPUPOa.
Jemoncmpayuu. OGpasiipl IIIACTMACC, CHHTETUYECKUX Kay4yKOB U CHHTETUYECKUX BOJOKOH.
Jlabopamopuvie onvimal. VI3yuenne cBOWCTB TEPMOIUIACTUYHBIX MOIUMEPOB. OnpeiesieHue Xaopa B MOJIU-
BUHWIXJIOpHUAE. M3ydueHne CBOMCTB CHHTETHYECKUX BOJIOKOH.
Ilpakmuueckan paboma Ne6.Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.
Pacuemnwie 3a0auu. Onpenenenre MaccoBoi UM 00bEMHOM J10JIM BBIXOJa IPOAYKTA PEaKIUu OT TEOPETH-
YECKH BO3MOKHOTO.

11 kaacc

TEOPETUYECKHUE OCHOBBI XUMHH (30 4)

Tema 1. BaxuHeilimue XuMH4ecKne NOHATHS U 3aKOHBI (3 4)



Atom. Xumuueckuid 3neMeHT. M3otonel. [IpocThie U ClI0KHBIE BEIECTBA.
3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U NMPEBPAILEHUs] SHEPTUU TP XUMUUYECKUX PEAKIIU-
sSIX, 3aKOH IOCTOSTHCTBA COCTaBa. BelecTBa MOICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHS.

Tema 2. llepuoanyecknii 3aKOH U NePUOAUYECKAS CUCTeMAa XUuMHu4yeckux 3j1eMenToB JI. U. Menneee-
Ba HAa OCHOBE Y4YeHHs O CTPOEHHH aTOMOB (5 1)

AtomHble opOuTtamu, S-, p-, d- u f-anexkrTpoHsl. OCOOCHHOCTH pa3MEIICHHs JIEKTPOHOB 110 OPOUTANISIM B
aToMax MajblX U OOJIBIIMX IEPUOI0B. DHEPreTUUECKUE YPOBHU, TOAYPOBHU. CBsA3b NEPUOAUUECKOTO 3aKO0-
Ha U NIEPUOUYECKON CUCTEMbl XMMUYECKHX 3JIEMEHTOB C TEOPHEN CTpOeHUs aTOMOB. Kopomkuii u OnunHbili
sapuanmsl mabauybl xumudeckux snemenmos. [lonoxxeHre B NEPUOTUUECKON CHUCTEME XUMHYECKUX dIIe-
MmeHTOB /I. 1. MenneneeBa BOAOpoAa, IAHTAHOMI0B, aKTHHOUIOB U MCKYCCTBEHHO ITOJyYEHHBIX 3JIEMEHTOB.
BaneHnTHOCTh M BaJ€HTHBIE BO3MOXHOCTU aToMOB. lleproanueckoe M3MEHEHHE BAJIEHTHOCTH U pa3MeEpoB
aTOMOB.

PacueTHble 3agaun. Beruncnenust Maccol, 00beMa WM KOJIMYECTBA BEIIECTBA 110 U3BECTHOI Macce, 00beMy
WIN KOJIMYECTBY BEIIECTBA OAHOI'O U3 BCTYNUBIINX B PEAKLUIO WK IOJIYYUBIIUXCS B PE3yJbTaTe Peakliuu.

Tema 3. Ctpoenue BemecTna (9 1)

XuMuyeckasi cBsi3b. Buabl U mMexaHu3Mbl 00pa3oBaHusi XxuMuueckou cBsizu. MonHas cBsi3b. Katuonsl u
anuoHbl. KoBanenTHas HenossipHas cBsA3b. KoBaneHTHas mossipHas CBsA3b. DIEKTPOOTpULIaTENbHOCTh. CTe-
NeHb OKUCIeHUs. MeTamnueckas cBsi3b. Booopoonas ceass. [lpocmpancmeennoe cmpoeHue Monexy Heop-
2AHUYECKUX U OP2aAHUYECKUX eUjecma.

THunbl KPUCTAIUTMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

[IprunHbI MHOrOOOpa3us BELIECTB: U30MEPUS], TOMOJIOTHS, AJUIOTPOIIUS, UZ0MONUS.

Hucnepcubie cucteMbl. Mctunnble pacTBOpbl. CriocoObl BRIpAXKEHHsI KOHIICHTPAIIMM PACTBOPOB: MaccoBas
JI0J1s1 PACTBOPEHHOT'O BEIIECTBA, MOIAPHAA KOHYeHmpayus. Koanououvle pacmeopul. 30.1u, 2enu.
Jemoncmpayuu.Moaenu MOHHBIX, aTOMHBIX, MOJIEKYJIAPHBIX M METANTMYECKUX KPUCTAJUIMYECKUX pelie-
ToK. DPpdext Tunnans. Mogenn MOJIEKyJl H30MEPOB, TOMOJIOTOB.

Ilpakmuueckan paboma Nel .IIpucomosnenue pacmeopoe ¢ 3a0aHHOU MOIAPHOU KOHYeHmpayuetl.
Pacuemmnpvie 3a0auu. Brruucnenrue macchbl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTA PEaKLUH, €CIIU s
€ro MOJIy4EHUs JJaH pacTBOP C ONPEAEICHHOM MacCOBOM JJOJIEH NCXOJAHOTO BEILIECTBA.

Koumponsnasa paooma Neltio temam: «BaxHEHIITHEXUMUYECKUE TIOHATHS U 3aKOHBI», « [lepuoguyeckuit
3aKOHHU NEPUOJUYECKas CUCTeMa XUMMUYEeCKUX 3yieMeHToB JI.J.MeHnneneeBa Ha OCHOBE YUEHUSI O CTPOCHUH
aToMa»

Tema 4. Xumnueckue peakuuu (13 u)

Knaccudukanus XuMHUIeCKUX peakluii B HEOPTaHUYECKOW U OPTraHNYECKON XUMUHU.

CKopocCTh peaklMi, €€ 3aBUCHUMOCTb OT Pa3IMYHBIX (PaKTOPOB. 3akon Oelicmgyrowux macc. IHepausi akmu-
sayuu. Katanusz u xatanuzaropsl. O6paTumocTs peakiuii. Xumuueckoe paBHoBecue. CMeleHre paBHOBE-
cus moa aeictBueM pa3nudHbiX (gaktopos. [Ipunmun Jlelllatense. [Ipon3BoACTBO cepHOIl KUCIOTHI KOH-
TaKTHBIM CIIOCOOOM.

OnekrponauTnueckas auccouuanus. CuibHble U ciadble ANEKTPONUTHI. KuciomHuo-ocHo8Hble 83aUMO0etcm-
sus 6 pacmeopax. Cpelia BOIHBIX PacTBOPOB: KHCTas, HEUTpalbHas, menodHas. MonHoe npouzgedeHue o-
ovi. Bomopoansriii mokaszatens (PH) pactBopa.

T'uoponu3z opeanuueckux u HeopeaHUIecKux cOeOUHeHuU.

Jlemoncmpayuu. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIICHTPAIIMHA W TeMIepaTyphl. PaznoxkeHue mepok-
cujia BOJOpOJa B MPUCYTCTBUM Karanuzaropa. OnpeneneHre cpeapl pacTBOpa ¢ MOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOpA.

Jlabopamopnsie onvimul.I1poBeieHNE peakiiuii HOHHOTO OOMEHa ISl XapaKTEPUCTUKH CBOWCTB AJIEKTPOITH-
TOB.

Ilpakmuueckan padoma Ne2. BnusiHue pa3IUdHbIX ()aKTOPOB HA CKOPOCTh XUMHUECKON PEAKITHH.
Pacuemnvle 3a0auu. Bpruvcienus Macchl (KOJMYeCcTBa BeLIeCTBa, 00beMa) MPOAYKTAa PEAKIUH, €CId U3-
BECTHA MAcCa MUCXOJHOIO BEIIECTBA, COAEPIKAILIET0 ONMPEACIEHHYIO JOJI0 MPUMECEH.

Koumponvnana paooma Ne2 no teme: « XMMHUYECKHEPEAKIIHI

HEOPI'AHUYECKAS XUMUA (38 u)
Tema 5. Metanasl (134)



[Tonoxxenue METaJlJIOB B MEepUOINYECKON CUCTEME XUMHUYECKUX AIIEMEHTOB
. N. MenneneeBa. O01mue cBOWCTBAa METAJUIOB. DJICKTPOXUMHUECKUI Psi HanpspDKeHUH MeTayuioB. Oomue
CIOCOOBI MOJyYEHHUs METAJIOB. DJIEKTPOJIU3 PAaCTBOPOB U PACILIaBOB. [loHnamue o KOpposuu Memaios.
Cnocobul 3auumsi om KOppo3uu.

0O0630p METAIJIOB INIaBHBIX MOATPYII (A-IrpyIi) NepUOIUYECKON CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

00630p MeTamtoB MOO0YHBIX oArpymI (B-rpymnm) nepruoaANYecKoi CUCTEMBI XUMUYECKHIX JIEMEHTOB (Me/Ib,
LUHK, MUMat, Xpom, xeie30, HUKeib, RAAMUHQ).

CniaBbl METAJIIOB.

Oxcuipl ¥ THIPOKCH]IBI METAJLIOB.

Jemoncmpayuu. O3HaKkOMIICHHE ¢ 00pa3llaMyi METAJUIOB U MX COeIUHEHUH. B3anMoieiicTBrE MEeT0YHBIX U
HIEJTIOYHO3EMENbHBIX METAJLIOB ¢ BOAOW. B3aumozeiicTBre Meau ¢ KUCIOPOJIOM U Cepol. DIEKTPOoJInu3 pac-
tBOpa xytopuja meau(ll). OnbITel 0 KOPPO3UK METAIIIIOB U 3AILUTE OT HEE.

Jlabopamopnuwie onvimol. BzanmoielicTBHE LIMHKA U JKEJI€3a C paCTBOPaMU KHUCIIOT U 11eJI04ei. 3HaKOMCTBO
¢ o0pa3namMu METaIOB ¥ UX pyaaMu (padoTa ¢ KOJJICKITUSIMU ).

Pacuemmnvie 3a0auu. PacyeTsl o0 XMMHUYECKUM YpaBHEHMSIM, CBSI3aHHBIE C MAcCOBOHM J0Jiel BBIXOJAA MPO-
JYKTa PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTO.

Koumponvnasa pavoma Ne3no teme: «MeTauiby».

Tema 6. Hemetannl (8 1)

00630p cBoiicTB HeMeTANIOB. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUIMYHBIX HeMeTaioB. OKCH-
JIbl HEMETAJIJIOB U KMCIIOPO/ICOAEpIKalle KUCIOThl. BogopogHblie coeTMHEeHUsT HEMETAILIOB.
Jemoncmpayuu. O6pasipl HemeTauioB. OOpa3ibl OKCHI0B HEMETAIIIOB U KHCIOPOJICOAEPKALUX KUCIIOT.
T'openue cepsl, pocdopa, xene3a, MarHusi B KUCIOPO/IE.

Jlabopamopnsle onvtmal. 3HaKOMCTBO ¢ 00pa3aMi HEMETAIJIOB U UX MPUPOAHBIMU COeIUHEHUs MU (pabo-
Ta ¢ KOJUICKIMsIMH). Pacrio3HaBaHue Xi10pua0B, Cynb(aroB, KapOOHATOB.

Konmponvnasa paooma Nedno teme: «Hemeramby.

Tema 7. I'eHeTHYecKasi CBSI3b HEOPraHNYeCKHUX U Opranuveckux BeuiecTs. [IpakTuxym(17 4)
['eneTnyeckas CBsI3b HEOPraHUUYECKUX U OPraHUYECKUX BellecTB. boiToBas rpamoTHOCTh. [IpakTuKyMm.
Ilpakmuueckaa padoma Ne3 «PelieHne SKCIEpUMEHTAIBHBIX 33]1a4 10 HEOPTaHUYECKON XUMUN
Ilpakmuueckasa padoma Ned«Penienne sKCIepUMEHTAIBHBIX 3371a4 M0 OPTaHUYECKON XUMUIY
Ilpakmuueckaa padoma Ne5«PenieHne skCiepuMEHTANBHBIX 334 0 TeMe «MeTallsibl HHEMETAILIIbI
Ilpakmuueckasa paooma Ne 6 «I[lonydyeHue, coOupaHue u pacro3HaBaHUE Ta30B»

Pewenue pacuémmnuix 3a0au.

1. Briuncinenne MmaccoBoy JTI0JIH DIIEMEHTA B BEIIECTBE.
2. Pemenue 3aau Ha Haxox1eHUE (GOPMYIT OPraHMUECKUX BEIIECTB.
3. Pemrenne 3a1a4 Ha BEIYKMCIIEHHE MACCOBOM JIOJIM PACTBOPEHHOIO BEILIECTBA.
4. Pemenue 3a1a4 Ha BBIUMCIEHHE MAaCCOBOM J0JIM BBIXOJA IPOAYKTA PEAKLIUHA OT TEOpETHYE-
CKOI'0 BO3MOKHOTO.
S. Pemenue 3a1a4y Ha BeIYMCICHHE 0OBEMHOMN IO BBIXOJA MPOJIYKTA PEAKIMU OT TEOpEeTHYe-
CKOI'0 BO3MOKHOTO.
6. Pemenue 3a1ay Ha pacTBOPHI.
7. Penrenue 3amad Ha cMecH.
2. TemaTnuyeckoe NJIAHMPOBaHKME, B TOM YK CJIe C Y4eTOM padoueil nmporpaMMsl
BOCIIMTAHHSA € YKA3aHHEM KOJIUYECTBA YaCOB, OTBOAMMBIX HA OCBOCHUE KAKI0M TEMBI:
Tembl, BXo- OcHoBHOe coaepKaHue XapakTepucTHKa OCHOB- OcHoBHbBIC Ha-
Asime B 10 TeMaM HBbIX BU/IOB JIeATEJIbHOCTH | NPaBJICHUS BOC-
JAAHHBIN pa3- y4eHHKa (Ha ypOBHe NUTATEeIbLHOMN
ael Y4eOHBIX [1eifiCTBHI) AeATEeJbHOCTH

10 kaace




Tema 1.
Teopernyeck
He  OCHOBBI
OPraHU4vecKo
i xumun (5 9)

[Ipenmer opranunueckort xumuu. Om-
peneneHue KadyeCTBEHHOIO COCTaBa
OpPraHMYECKUX BEIIECTB.

CtpoeHHe DSIEKTPOHHBIX 000JI0YEK
atomoB lu Il mepuomoB. DnekrpoHHas
opoutans, S- W pP-opOuTaNH. DIeK-
TPOHHOE COCTOSIHHE aTroMma YIiepoja.
BanenTHble cOCTOSIHMS aToma yriepo-
na. IlpencraBneHuss o MpoCTpaHCT-
BEHHOH CTPYKType MOJIEKYJ aJIKaHOB,
QJIKEHOB M QJIKUHOB. OJEKTPOHHAs
IIPUPOJAa XUMUYECKOU CBS3H.
[Tonoxenus Teopun A.M. bytieposa
O YETBIPEXBAJIEHTHOCTH aTroma Yyrije-
pona, 00 YCTOWYMBOCTU YIJIEPOJHBIX
nenei. [IpuumHbsl MHOTOOOpa3us Be-
IIECTB: U30MEPHUSI.

Jemoncmpayuu. O3HAKOMIIEHHE C
o0Opa3lamMu OpPraHUYEeCKUX BELIECTB U
MatepuanoB. OrmnpeneneHue KadecT-
BEHHOTO COCTaBa OPraHMYECKUX Be-
mectB.  [llapocrepxHeBple  Monenu
MOJIEKYJ1 ~ OpPraHMYeCKHX  BEIIECTB.
PacTBOpUMOCTH  OpraHMYECKHUX Be-
IIECTB B BOJIC€ U HEBOJHBIX PAaCTBOPHU-
tensx. [lmaBnenme, oOyrnmuBanue u
TrOpeHHe OPraHUYEeCKHUX BEIIECTB.
Ilpakmuueckas padoma Nel. Kaue-
CTBEHHOE OTpeJIelieHne yriepojaa, Bo-
J0poJia M XJopa B OPraHMYECKUX Be-
LIECTBAX.

Pacuemnvie 3a0auu. Haxoxnenue
MOJIEKYJISIpHOM (hopMyJbl OpraHuye-
CKOTO COEJMHEHHS.

MopaenupoBaTth NpPOCTpaH-
CTBEHHOE CTPOCHUE METaHa,
JTaHa, TUICHA, allcTHIICHA.
HaspiBaTh wu3ydeHHBIE II0-
JIOKEHUH 51 TEOPUU XUMHUYE-

CKOTO CTPOEHHUS TEOpUHU
A.M.bytneposa.
OnucelBaTh ~ IPOCTPAHCT-

BEHHYIO CTPYKTYpY H3yuae-
MBIX BEIIECTB.

Paznuyath MOHATHS <«BJEK-
TpOHHass  00OJOYKa» U
«BJIEKTPOHHAs! OPOUTATIBY.
Paznuuate mpeameTsl H3y-
YeHHs] OPTaHUYEeCKOW U He-
OPraHU4eCKON XUMHUH.
Pemars pacuérHble 3amauu
Ha BBIBOJ (opMyJBl opra-
HUYECKOT0 BELIECTBA

1. I'paxxpanckoe
BOCITUTAHUE;

2. [TatpunoTtnye-
CKO€ BOCITUTAHUE;
3. ®opmuposa-
HUE KYJIbTYpbI
3I0POBBS;

4. TpynoBoe
BOCITUTAHUC;

5. Dxoioruye-
CKO€ BOCIHTA-
HUE;

6. llemHoctu Ha-
Y4YHOTO  IIO3Ha-
HUS.

2. YraeBoaoposl (26 4)

Tema 2. Tlpe-
AeJbHbIE yT-
JIEBO0PO/IbI
(ankansi) (7

1)

[IpenenbHble  yrneBoAoOpoasl (ajka-
Hbl). Bo30yxn€HHOE cocTOsiHME aToMa
yrinepona. ['mbpunuzarusi aTOMHBI-
xopouraneii. ['omonoru. 'omosnoruye-
CKasl pa3HOCThb. | OMOJIOTHYECKUI PsiL.
MexnyHapoaHass HOMEHKJATypa oOp-
raHu4eckux BemecTB. M3omepus yr-
nepogHoro ckenera. Peaknuu 3ame-
1ieHus (rajJjoreHupoBaHue), ACTUAPU-
pOBaHUsA, H30MEPHU3ALMU  AJKAHOB.
emnpie peakiuu. CBOOOIHBIE paIH-
KaJbl. ['amoreHonpou3BOAHBIE allKa-
HOB

Jemoncmpayuu. B3ppiB cMecu MeTa-
Ha ¢ BO3ayxoM. OTHOIIEHHE aJTKaHOB
K KHCIIOTaM, LIeno4YaM, K pacTBOpY
repMaHTaHaTa Kajius U OpOMHOW BO-
Ie.

Jlabopamopnsie onvtmut. V3roToBie-
HHUE MOJEJIEN MOJIEKYJ] YIIeBOIOPO-
JIOB ¥ TAJIOT€HOITPOU3BOHBIX.

OOBSCHATD IIPOCTPAHCT-
BEHHOE CTPOCHHUE MOJIEKYII
QJKAaHOB HAa OCHOBE NIpel-
CTaBJICHUU O TUOpUIN3a-
uuMM opburaneil aroma yr-
aepona.

W3rorapauBaTh MOACIH MO-
JEKyl1 aJKaHOB, PYKOBO-
JICTBYSICh TEOpUEU XUMHUYE-
CKOI0 CTPOEHHUSI OpraHuye-
ckmx BemecTB. OTiIH4aTh
TOMOJIOTH OT U30MEPOB.
HaseBaTe ajgkaHbl MO MeX-
JYHApOJHOM HOMEHKJIATY-
pe.

CocTraBnsATh ypaBHEHHUS XH-
MHYECKUX DPEaKIHH, Xapak-
TEPU3YIOLIUX XUMHUYECKHE
CBOMCTBA METaHa M €ro ro-
MOJIOTOB.

Pemiate pacuérHbie 3amaumn

1. I'paxxmanckoe
BOCIIMTaHUE;

2. [latpuoTtnue-
CKO€ BOCITUTAHHE;
3. dopmupona-
HUE KYIbTYphI
3/I0POBBS;

4. Tpynooe
BOCIIUTAHUE;

5. Dkomoruye-
CKO€ BOCIIHTA-
HHE;

6. IlenHoctu Ha-
YY9HOTO  TIO3Ha-
HUSL.




Pacuemnwvie 3aoauu. Haxoxnenue
MOJICKYJISIPHON  (pOpMYIIBI  OpraHuye-
CKOT'0 COeMHEHHUs 10 Macce (00beMy)
MPOJIYKTOB CTOPAHUS.

Ha BBIBOA (opmyInbl opra-
HUYECKOTO BEIIECTBA

Tema 3. He- | Kparubie cBs3u. Henpenenbubie yrie- | OOBsACHATH npoctpanct- | 1. I'paxknanckoe
npeaejbHbie | BOJOPOJBI. AJTIKEHBI. sp - | BEHHOE CTPOEHHME MOJIEKY- | BOCIIUTAHUE;
yriaeBoaopo- | rubpuauzanusi. OteH (3tuneH). M3o- | abl  sTuneHa Ha ocHoBe | 2. [latpuortuue-
Abl (8 1) Mepusi TOJIOKEHHsI JIBOMHON CBSI3U. | IPEACTABICHUI O THOPUAM- | CKOE BOCIIUTAHHE;
[IpocTpancTBeHHass u3oMepusi (cTe- | 3allMKM aTOMHBIX opoutaneit | 3. dopmupona-
peo-uzomepusi). Peaknuu mnpucoenu- | yriepoaa. N300paxaTs | HUE KYJIBTYphI
HeHusi (THAPUPOBAHUE, TaJOTEHUPO- | CTPYKTYpHBIE (OPMYIIBI ajl- | 3J0POBbS;
BaHUE, TUApaTalIMs), OKMCIEHUS U 1I0- | KEHOB M UX H30MepoB, Ha- | 4. Tpynosoe
JMMEpU3aLNK aIKEHOB. BbICOKOMOIIE- | 3bIBaTh QJIKEHBI MO MEXAY- | BOCIIUTAHHUE,
KyJsipHble coeauHeHus. KauecTBeH- | HApOAHONW  HOMEHKIIAType, | 5. DKojorude-
HbIE PEaKIUU Ha JBOMHYIO CBS3b. AJI- | COCTaBIATh (POPMYIIBI ajKe- | CKOe BOCIUTa-
KaJIMEHbl (IMEHOBBIE YIJIEBOAOPO/BI). | HOB I10 UX HA3BaHMSIM. HUE;
Jusunun (6yraguen-1,3). M3zonpen | CoctaBiATe ypaBHEHUs XM- | 6. IleHHocTH Ha-
(2-merunbyraguen-1,3). ConpskéH- | MUYECKHX PEAKIHi, Xapak- | yuHOro  II03Ha-
Hbl€ JIBOWMHBIE CBSI3M. Peakiuu npu- | TEpU3YIOMIUX XUMUYECKHE | HUS.
COeUHEHHUs] (TaJIOTEHUPOBAaHUSA) U | cBoWicTBa ankeHoB. I[lomy-
MOJIMMEPHU3ALMN AJIKAIUEHOB. ALIETH- | yaTh ATWIEeH. J[loka3biBaTh
neH (3TuH). MexkiiaccoBast U30MepUs. | HENPEeNEAbHbIH  XapakTep
Sp-I'mbpuauzaius 3JIEKTPOHHBIXOPOU- | ITHIIEHA C MOMOIIBIO Kaue-
Taned. Peakumm  DpUCOEOMHEHHs, | CTBEHHOM  peakuuud  Ha
OKHCJICHUSI W MOJIMMEpPU3ALUU aJKU- | KpaTHbIE CBsA3U. COCTaBIATH
HOB ypaBHEHUS XUMHUYECKHUX
Ilpakmuueckaa padoma Ne2. [lony- peakuuii,  XapakTepu3ylo-
YEeHHE ITUJIEHA U U3yYEHUE €T0 IIUX HENpeesbHbIN Xapak-
CBOICTB. Tep ankaaueHoB. OObsic-
HATH SP-THOpHAM3ALMIO U
IIPOCTPAHCTBEHHOE  CTpOE-
HUE MOJIEKYJbl aleTHIIEHa,
Ha3bIBaThb I'OMOJIOTH all€TH-
JeHa 1O MEXAYHApOJIHOU
HOMEHKJIaType, COCTaBJIATh
YpaBHEHUS PEaKLUl, Xapak-
TEPU3YIOIUX XUMUYECKUE
CBOMCTBA alleTUJICHA
Tema 4. Apo- | Apensl (apomaTtudeckue yrieBoaopo- | OObsCHATE 3mekTpoHHoe U | 1. I'paxnaHckoe
maTtuudeckue | 1pl). ben3on. BeH305bHOE KOJBIO. | IPOCTPAHCTBEHHOE  CTPOE- | BOCIHUTAHUE;
yraeBonopo- | Toxyon. W3omepust 3amectuTeneil. | HU€ MOJIEKybl OeH301a. 2. IlatpuoTtnue-
abl  (apeHnsl) | Peaknuu 3amenienust (rajoreHupoBa- | M3o0pakaTh CTPYKTYpHYIO | CKO€ BOCIMTAHHUE;
Sy HUE, HUTPOBaHME), OKUCIICHUS U Npu- | popmyny Oenzona asyms | 3. dopmuposa-
coequHeHUs  apeHoB. IlecTuruasl. | cnocobamu. HHUE KYJIbTYpPBI
I'eneTnueckas cBs3b apeHOB C ApPYru- | OOBICHATh, KaK CBOWCTBA | 37J0POBbS;
MU yTJIEBOJOPOIaMHU OeHsona oOycinoBnens! | 4. Dkoioruye-
Jemoncmpayuu. beH305 Kak pacTBO- | CTPOEHUEM €0 MOJIEKYJIbl. | CKO€ BOCIIHUTAa-
putenb, roperue Oenzona. OtHomie- | CoCTaBiIsATh ypaBHEHHUS pe- | HUE;
HUe OeH30i1a K OpOMHOH Boj€ M pac- | akuMid, Xxapakrtepusyoumx | 5. IlenHoctn Ha-
TBOPY nepmaHranaTta kanus. OKucie- | XMMUYECKHE CBOMCTBA OEH- | yqHOrO  IMO3HAa-
HUE TOIYOJIa. 30J1a ¥ €r0 TOMOJIOTOB HUS.
Tema 5. llpu- | I[lpuponusiit ra3z. Hedrs. [lomyrnbie | XapaktepuzoBate  coctaB | 1. I'paxknanckoe
POAHbBIE HC- He(TsHble ra3pl. KamMeHHbIN yrosb. MPUPOJHOTO ra3a U IMOMYT- | BOCIUTAHUE;
Tounuku yr- | Ileperonka HedTH. PexkTuuKanmoH- | HHIX HEPTIHBIX I'a30B. 2. Ilatpuotnue-
JIeBOI0poIoB | Hasg koJioHHA. bensuH. Jlurpoun. Ke- | XapaktepusoBarb crnocoObl | CKO€ BOCIIUTAHUE;

(69)

pocuH. KpekuHr HedTenpoIyKToB.

nepepabotku HepTH. OO0B-

3. ®opmupoBa-




[Tuponuz

Pacuemnvie 3adauu. OrnpenencHue
MacCOBOM WJIM OOBEMHON IIOJIM BBIXO-
Jla TMPOAYKTa PEAKIMH OT TEOpEeTHYE-
CKH BO3MOXKHOTO.

Jlabopamopuwiii onetm. O3HaKomiie-
HHUE C oOpa3lamMu MpPOAYKTOB Hedre-
nepepadboTKu

Koumponvnaa paboma Nelno temam
«Teopuss XUMUYECKOTO CTPOCHHS Op-
FaHUYECKUX COEIUHEHUN», «YTIIEBO-
JOPOJIBIY.

SICHAThL OTJIWYHME OcH3MHA
IpSIMOM IEPETOHKU OTKpE-
KUHT-O€H3HHA.

Pemare pacué€rHbie 3amaumn
Ha ONpEAeTICHUEe MacCOBOM
WM O0OBEMHOM JIOJU BBIXO-
Jla TPOJIYyKTa pEeakuu OT
TEOPETUUECKH BO3MOKHOTO

HUE KYJbTYpPBI
3/10POBBS;

4. TpynoBoe
BOCITUTaHUEC;

5. Dxosoruye-
CKO€ BOCTIHTA-
HUE;

6. llenHoctu Ha-
YYHOTO  IIO3Ha-
HUS.

3. Kucjopojacoaep:xaniue oprannieckue coeguHenns (25 4)

Tema 6.
Cnuprsl 1
denoubI (6 4)

Kucnoponcoaepxaiiue opranudeckue
coenuHeHusi. OJIHOATOMHBIEC TIPEIEIb-
Hble cUPThl. OYHKIMOHAIBHAS TPYII-
na couptoB. MeTaHon (METUIOBBIN
CnupT). OTaHON (ITHIOBBIM CIHPT).
IlepBHuHBIi, BTOPUYHBIMN MU TPETHY-
HBI aToMbl yriaeponaa. BomopomHas
cBsa3b. CrmproBoe Opokenue. Dep-
MeHThl. Bopopoansie cBs3u. ANKOro-
nu3M. MHOroaroMHbI€ CIUPTHL. DTH-
neHrnukonb. [nuuepun. KauecTBeH-
Has peaxkiys Ha MHOTOAQTOMHBIE CITHP-
Tbl. @eHoNbl. ApoMaTHUYECKHUE CIHp-
Thl. KauecTBeHHas peakius Ha GeHo
Jemoncmpayuu.B3zanmoenicTeue
(deHona ¢ OpoMHOI BOJOW M PacTBO-
POM TUJIpOKCHUA HATPHUSL.
Jlabopamopnuie onbl-
mul.PacTBOpeHNE TIMIEpPUHA B BOJIE.
Peakiusa riunepuHa ¢ THAPOKCHIIOM
menu(ll).

Pacuemmnwie 3a0ayu. Pacuetsl o xu-
MUYECKUM YPAaBHEHMSIM IIPU YCIIOBUH,
YTO OJTHO W3 PEAruPYIOIINX BEUIECTB
JIAaHO B MU30BLITKE.

N3obpaxats oOmyro ¢op-

MyJly OJHOATOMHBIX TIpe-
JeITBHBIX crmp-
ToB.OOBSCHATE  00pa3zoBa-

HHE BOJOPOJIHOMN CBS3U U €€
BIMSHAE Ha (usnueckue
CBOMCTBA CIIUPTOB.
CocTaBnTh  CTPYKTYpHBIE
(GbopMyINbl CIIUPTOB M UX
U30MEPOB, Ha3bIBaTh CIIMP-
ThI 110 MEXIYHAPOAHOU HO-
MEHKJIaType.

OOBACHATH  3aBUCHMOCTb
CBOMCTB CIMPTOB OT HaJIU-
yus (G YHKIIMOHATTEHOM
rpynmnsl (-OH).

CocraBnaTh ypaBHEHUsl pe-
aKIMi, XapaKTepU3YIOIIHUX
CBOMCTBA CHHMPTOB MU HX
IIpUMEHEHHE.  XapakTepu-
30BaTh  (PU3HMOJIOTHYECKOE
JIEeUCTBUE METAHOJAa W JTa-
HOJIA.

CocraBniTh ypaBHEHUS pe-
aKLIMH, XapaKTEpHU3YIOIINUX
CBOMCTBA  MHOTOaTOMHBIX
CIUPTOB, M INPOBOJIUTH Ka-
YECTBEHHYIO PEaKIUI0 Ha
MHOT0aTOMHBIE CITUPTHI.
OOBSACHATH  3aBHCHMOCTD
CBOWCTB (peHosia OT cTpoe-
HUS €r0 MOJIEKYJbI, B3aUM-
HOE BIMSHUE aTOMOB B MO-
JeKyne Ha mpumepe (eHo-
na. CocTaBisATh ypaBHEHHS
peaKkuuii,  XapakTepusyro-
LIIMX XMMHYECKHE CBOMCTBA
(dhenomna

1. I'paxxnanckoe
BOCITUTAHUE;

2. [latpuoTtuye-
CKO€ BOCITUTAHUE;
3. ®opmupoBa-
HUE KYJIBTYpPhI
3/10pPOBbBS;

4. TpynoBoe
BOCIIHTAHUE;

5. Dxosoruye-
CKOE BOCHUTa-
HUE;

6. IlenHoctu Ha-
YY4HOTO  TO3Ha-
HUSL.




Tema 7. Anb-

KapGonunsabie coeaunenus. Kapoo-

CocraBnatb (HOpMyJbl H30-

1. I'paxxpanckoe

JAeruabl, Ke- | HUIbHAS TpyMma. AJbACTUAHAS TPYM- | MEPOB M TOMOJIOTOB ajbje- | BOCIUTAHMUE,

TOHBI (3 4) na. Ansaeruabl. Keronel. Peakuuu | rTuoB M Ha3piBath ux 1o | 2. [latpuotnue-
OKHUCJICHUS W TIPUCOEAMHEHUS allbJie- | MEeXKIYHAPOIHOW HOMEHK- | CKO€ BOCIIUTAHHUE;
runoB. KauectBenHole peakiuu Ha | natype. OObscHATH 3aBu- | 3. dopmupona-
QITbJICTHIBI. CUMOCTh CBOWCTB aJbJETH- | HUE KYJIbTYPBI
Jemoncmpayuu.  BzaumopeicTBue | 10B OT CTPOCHUSI UX (PYHK- | 310pPOBbS;
MeTaHajsi (dTaHalil) € aMMHUAYHBIM | HIMOHaNbHOM rpymmsl. [Ipo- | 4. Tpynosoe
pactBopoM okcuna cepedpa(l) u rua- | BOAUTh KauyeCTBEHHBIC pe- | BOCIIUTAHHE,
poxcuga wmenu(ll). PactBopenne B | akuumu Ha anpiaeruabl. Co- | 5. Dxoyoruye-
alleTOHE pa3JIMYHbIX OPTraHWYECKUX | CTAaBIIATh YpPAaBHEHHUS pEaK- | CKOe BOCIIHTA-
BEIIECTB. U, XapaKTepU3YIONINX | HUE;
Jlabopamopusie onvtmot. 1lonydeHue | CBOWCTBA albJETUIOB. 6. llenHoctn Ha-
dTaHalls OKUCIICHHEM 3TaHona. Okwuc- YY4HOTO  TO3Ha-
JIeHWe MeTaHajs (dTaHasl) aMMHad- HUSI.
HBIM pacTBOpoM okcuaa cepedpa(l).
Oxkwuciienne MeTaHais (dTaHAISA) THUII-
pokcuom meau (I1).

Tema 8. Kap- | KapbonoBeie  kucnotel.  Kapbok- | CocraBusats (opmynsl uzo- | 1. I'paxknanckoe

OOHOBLIE KH-
¢JIOTHI (6 1)

cuibHas rpymnna (kapOoKcorpyrra).
OAHOOCHOBHBIE TpeJeNbHbIE Kapbo-
HOBBIC KUCJIOTBI. MypaBbHHASI KHCIO-
Ta. YKCyCHasi KUCIO0Ta. AIIeTaThl
Ilpakmuueckaa padoma Ne3 llomny-
YeHHe U CBOMICTBa KapOOHOBBIX KH-
CJIOT.

Ilpakmuueckaa paooma Ned Peuue-
HUE OKCICPUMEHTAIBHBIX 3a7ad Ha
pacrmo3HaBaHHE OPraHUYEeCKHX Be-
IIECTB.

MEpOB U T'OMOJIOTOB Kap0o-
HOBBIX KHCJIOT U Ha3bIBaTb
UX 10 MEXIYHapOJHOH HO-
MEHKJIaType. OOBsACHATH
3aBUCUMOCTb CBOWCTB Kap-
OOHOBBIX KHCJIOT OT HaJu-
qus (GyHKIMOHATBHON
rpynnsl (-COOH).

CocraBnith ypaBHEHUS pe-
aKIui, XapakTepU3yHILUX
CBOIcTBa KapOOHOBBIX KH-
ciot. [lonyuaTh yKCyCHYIO
KHCJIOTY W JIOKa3bIBaTh, YTO
9TO BEIIECTBO OTHOCHUTCS K
Kiaccy kuciaor. OTnnuath
MYpaBbHHYIO KHCJIOTY OT
YKCYCHOM C TOMOUIIBIO XH-
MHYECKUX PEAKIMH.

BOCITUTAHUE;
2. [latpuoTtuye-
CKO€ BOCITUTAHUE;
3. ®opmupoBa-
HUE KYJIBTYpPhI
3/10pPOBbBS;

4. TpynoBoe
BOCIIHTAHUE;

5. Dkozoruue-
CKOE BOCIUTa-
HUE;

6. IlenHoctu Ha-
YYHOTO  IIO3Ha-
HUSL.

Tema 9. Cnoxwuble >¢upsl. Peakius stepudu- | CocraBnate ypaBHeHust pe- | 1. I'paxxmanckoe
Caoxnble kauuu. llenodnoi rupoan3 CI0KHO- | aKIUH ATepUPHUKALHH. BOCIIUTaHHE;
3¢upsbl. XKu- | ro apupa (ombuienue). XKupel. Cunre- | O0bscHATH Onosornyeckyio | 2. [latpuotuue-
pst 3 4) TUYECKHUE MOIOIINE CPEACTBA ponb kupoB. ColmonaTh | CKOe BOCIUTAHUE;
Jemoncmpayuu.O6pasisl  MOIONIUX | MpaBuiaa Oe3omacHoro 00- | 3. dopmupoBa-
U YUCTALIUX CPENICTB. palieHust CcO CpeACTBaMU | HU€  KYJIbTYpBI
Jlabopamopuvie onvimel. PacTBOpu- | OBITOBON XUMHUHU 310pOBBS;
MOCTb JKHUPOB, JJOKa3aTEIbCTBO UX HE- 4. Dkonoruye-
MpeeIbHOr0 XapakTepa, OMBUICHUE CKOE€ BOCHUTa-
xupoB. CpaBHEHHE CBOMCTB MbLIa U HHUE,;
CUHTETUYECKUX MOIOIIUX  CPEICTB. 5.llenHoctn Ha-
3HaKOMCTBO C OOpa3laMu MOIOIIUX YY4HOTO  IO3Ha-
cpeAcTB. M3yueHne ux cocraBa W WH- HHSL.
CTPYKIIMHA O TPUMEHEHHIO.
Tema 10. ¥Yr- | YraeBoasl. Monocaxapuabl. ['moko3a. | O0bsicHATH Ouonornueckyio | 1. I'paxknanckoe

JeBoabl (7 4)

@pykro3a. Onurocaxapuasl. [ucaxa-
punel.  Caxaposa. [lonmucaxapuppbl.
Kpaxman. I'nmukoren. Peakuus mnonu-
KoHJleHcaunu. KadecTBeHHas peakuus

ponb ratoko3bl. I[IpakTuue-
CKM JIOKa3bIBaTh HaIUYHE
(YHKIMOHATBHBIX TPYNI B
MOJIEKYJIE TJIIOKO3BI.

BOCIIMTAHHUE;
2. [TarpuoTtnye-
CKO€E BOCIIUTaHUE;
3. ®opmmupoBa-




Ha kpaxmai. Llemmrono3a. AneTumiiesn-
mono3a.Knaccudukanus BOJOKOH
Jlabopamopnuie onbvi-
mul.B3aumoieiicTBUE TIIOKO3bI C TH/I-
poxcugom meau(ll). BzaumonetictBue
[JIIOKO3bl C aMMHA4HbBIM PAacTBOPOM
okcuga cepeopa(l). BzaumopeiicTBue
caxapo3bl C THUJIPOKCUIOM KaJbIUs.
B3anmoaeiicTBre kpaxmana ¢ HOJIOM.
I'unponus kpaxmana. O3HaKOMIIEHUE C
oOpa3naMu OPUPOJIHBIX U HCKYCCT-
BEHHBIX BOJIOKOH.

Ilpakmuueckasa padoma Ne5. Peue-
HUE OHKCIIEPUMEHTAJIbHBIX 3a7a4 Ha
MOJIyY€HUE U paclO3HaBaHHE OPTraHU-
YECKUX BELIECTB.

OOBACHATH, Kak CBOMCTBA
caxapos3bl CBSI3aHbl C HalU-
qhueM (GYHKIIMOHATIBHBIX
Irpynn B €€ MOJIEKylle, H
Ha3bplBaTh 00JACTH NpUMe-
HeHusi caxaposbl. Cocras-
JSATh YPAaBHEHHs PpEaKLUu,
XapaKTEepPU3YIOLUX CBOMCT-
Ba caxaposbl. CocTaBisATh
YpaBHEHUsI PEAKLUUNA THAPO-
JaM3a KpaxMmaya U IMOJIMKOH-
JIEHCAllUM MOHOCAaXapH0B.
IIpoBOOUTH Ka4yeCTBEHHYIO
peaxkLuIo Ha Kpaxmai

HUE KYJbTYpPBI
3/10POBBS;

4. TpynoBoe
BOCITUTaHUEC;

5. Dxosoruye-
CKO€ BOCTIHTA-
HUE;

6. llenHoctu Ha-
YYHOTO  IIO3Ha-
HUS.

4. A3oTcoaeprkaiue opraHudyeckue coequHenus (6 1)

Tema 11. Amusbl. CTpoeHue MoiieKya. AMUHO- | COCTaBIsATh  ypaBHEHUS 1. I'paxxnanckoe

AMUHBI H rpynna. @Ou3ndyeckue M XUMHUYECKHE | PEaKLMM, XapaKTepusylo- | BOCIIUTAHUE;

aMHHOKMCJI0- | cBoiicTBa. CTpO€HHE MOJIEKYJbl aHM- | IIIUX CBOMCTBA aMUHOB. 2. [NaTtpuoTtuue-

ThI (3 1) nuHa. B3aumHoe BiusHue atomMoB B | OOBSCHATH 3aBUCUMOCTD CKO€ BOCIIMTAHUE;
MOJIEKYJIe Ha TMPUMEpPE MOJEKYIbI | CBOICTB AMUHOKUCIIOT OT 3. ®opmupoBa-
anmnuHa. CBolicTBa aHwiauHa. [lpu- | cTpoeHHs ux QyHKIHO- HUE KYJIbTYpPbI
MEHEHHE. HaJbHBIX Ipynn. Ha3piBaTe | 370pOBbS;
AmuHoxkucnotsl. U3omepus u Ho- AMUHOKHCIIOTBI TI0 MEX- 4. Dxonoruye-
MeHknarypa. CBoiicTBa. AMHUHOKHC- JyHApOAHOW HOMEHKJIATYpe | CKOE BOCIIMTA-
JIOTHI KaK aM(OTEpHBIE OPTAaHUYECKHE | M COCTABIATH YPaBHEHUS HUE;
coequnenus. [Ipumenenue. ['enetnye- | peakuuii, XapakTepu3yro- 5.llennocTu Ha-
CKasl CBSA3b AMMUHOKHUCIIOT C IPYTUMHU LIMX UX CBOMCTBA. YYHOTO MO3Ha-
KJIACCAMM OPraHUYeCKUX COCIMHEHUM. HUSL.

Tema 12. | benku — npupoansie nmosmmepbl. Co- | O0bsicHATE Ononoruueckyto | 1. I'paxkmanckoe

Bbeakn (3 4) cTaB U crpoeHue. Pu3nyeckue U Xu- | pojb OENKOB U UX MIPEBpa- | BOCHUTAHUE;

MHYeCKHe cBoucTBa. [IpeBpanieHue
0eJKOB B OpraHu3Me. YCIIeXH B U3Y-
YEeHUU U CUHTE3€ OEJIKOB.

ITonatue 006 a3oTconmepkalux rere-
POLMKINYECKUX coenuHeHusx. [Tupu-
quH. [Iuppou. ITupumuauHOBEIE U 1TY-
puHOBBIE OCHOBaHMA. HykienHoOBbIE
KHCJIOTBI: COCTaB, CTPOCHHUE.

XHUMHS U 300pOBbE 4YenoBeka. Jlekap-
crBa. IlpoOGnembl, cBsA3aHHBIE C TNpU-
MEHEHHUEM JIEKapCTBEHHBIX Ipenapa-
TOB.

Hemoncmpayuu.Okpacka TKaHU aHU-
JMHOBBIM KpacurteneM. [[okazarenber-
BO HajuW4usl (yHKIIMOHATHHBIX TPYII
B pacTBOpax aMUHOKHCIIOT.
Jlabopamopuusie onvimot. 1|BeTHBIC
peakiuu Ha Oenku (OuypeToBas u
KCAaHTONPOTEHHOBAs PEAKIUN ).
KonTpoabHasi padora 2 no temam
«Kucnopoacoaepxaiiue opranuye-
CKHE COEOUHEHMSI», «A30TCOAEpKa-
[[1E€ OPraHUYECKUE COETUHEHUSY.

meHui B opranusme. IIpo-
BOJIUTH LIBETHBIE PEAKIUH
Ha OeNKH.

OOBSACHATH OMOTOTUYECKYIO
POJIb HYKJIEMHOBBIX KHCIIOT.
[Tonb30BaThCst HHCTPYKIIH-
€l K JIEKapCTBEHHBIM ITpe-
naparam

2. [latpuoTtnue-
CKO€ BOCIIUTaHHE;
3. ®opmuposa-
HUE KYJIbTYpHI
3/10pOBbS;

4. TpynoBoe
BOCITUTAHHE;

5. DOkonoruue-
CKOE€ BOCHUTa-
HHUE,;

6. llenHocTu Ha-
YYHOT'O TIO3HA-
HUSL.




5. BbICOKOMOJIEKYJIsIpHbIE coeqnHeHust (6 1)

Tema 13.
Cunrernue-
CKHe IOJIH-
MepbI (6 1)

[lonsiTue O BBICOKOMOJEKYISPHBIX
coenuHeHusx. [lomumepsl, momydae-
MblE B pEakUMsX MOTUMEPHU3ALUU.
Crpoenne Mozekya. CrepeoHepery-
JISIPHOE U CTEPEOPETYIIIPHOE CTPOCHUE
noaumepoB. [lomudtunen. Ilomumnpo-
nwieH. TepmormiactuuHocTs. [lonu-
MEpBI, OJy4aeMbl€ B PEAKIMAX TOJIH-
KoHJeHcanuu. DeHoapopMaTbIeTHI-
HbIE CMOJIbI. TepMOpPEaKTUBHOCTb.
Cunrernueckue kayuyku. CTpoeHue,
CBOMCTBA, MOJIy4YeHUE U PUMEHEHHUE.
Cunrernueckue BoJIokHA. Kanpow.
JlaBcaH.

OO6o001enre 3HaHWK MO Kypcy opra-
HUYecKod xuMuu. OpraHuyeckasl Xu-
MU, YEJIOBEK U IPHUPOAA.
Jlemoncmpayuu. OOpa3upl  IJ1aCT-
Macc, CHUHTETHMYECKMX KaydyKOB U
CUHTETUYECKUX BOJIOKOH.
Jlabopamopuvie onvimel. V3yuenue
CBOMCTB TEPMOIUIACTUYHBIX TOJIUME-
poB. OmpeneneHue xjaopa B MOJUBH-
Hunxyiopuae. M3yduenue CBOMCTB CHUH-
TETUYECKHUX BOJIOKOH.

Ilpakmuueckasa paboma Ne6. Pacno-
3HaBaHUE JIACTMACC U BOJIOKOH.
Pacuemnvie 3adauu. OrnpeneneHue
MacCOBOU WJIM OOBEMHOM JOJH BBIXO-
Jla TIPOJIYKTa PEaKIMH OT TEOpEeTHYe-
CKHM BO3MOKHOTO.

PaznuuaTh o01e noHATUs
XUMHUHU BBICOKOMOJIEKYJISIP-
HBIX COEUHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE
3BEHO, CTETIEHb [10JIUMEPU-
3alluM, CPEIHS MOJIEKY-
JsIpHas Macca, oJIMMepH-
3a1usl, NOJMKOHICHCALIHS.
3anuchIBaTh YpaBHEHUS pe-
aKLHi moaumMepu3anuu. 3a-
NMCHIBAaTh YPaBHEHUS peakK-
OUH IMOJIMKOHACHCAIIUH.
Pacno3naBatpk oprannue-
CKHE€ BEIECTBA, HMCIONb3Ys
KAUECTBEHHbIC PEAKLIUH.
XapakTepus3oBaTh MOTPeOU-
TEJIbCKHE CBOMCTBA U3Y4EH-
HBIX BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U MOJUMEPHBIX
MaTepuaioB Ha UX OCHOBE

1. I'paxxnanckoe
BOCIIUTaHUE;

2. Ilarpuoruye-
CKO€ BOCIIUTaHUE;
3. dopmupoBa-
HUE KYJIbTYpBI
3/10pOBbS;

4. TpynoBoe
BOCIIUTaHHE;

5. Dkozoruye-
CKO€ BOCIIUTa-
HHE,

6. Illennoctu Ha-
YUYHOTO MO3Ha-
HUSL.

11 kaace

1. TeopeTuyeckune ocHoBbI XumMuH (30 )

Tema 1. Bax-
HelllIue Xu-
MHYECKHeE
TMOHSATHSA H
3aKOoHBbI (3 1)

AtoMm. Xumudeckuii 3neMeHT. M30T0-
nibl. [IpocThie U coKHBIE BEIECTBA.
3aKOH COXpPAaHEHHsSI MacChl BEUIECTB,
3aKOH COXpPaHEHMUsI W TpeBpaIieHus
SHEPTUM NPU XUMHUYECKUX PEaKIMIX,
3aKOH IOCTOSIHCTBA cOocTaBa. Bemect-
Ba MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHO-
T0 CTPOCHUS

[Iepeuncnares  BaxkHeWIIHe
XapaKTEPUCTUKU  XUMUYE-
ckoro anemMeHTa. OOBICHATH
pa3nu4yue MEXIy MOHSITHS-
MU «XUMHUYECKUU DIIEMEHT,
CHYKJIHD», «u3oTom». [Ipu-
MEHATh 3aKOH COXPaHEHHS
Macchl BEIIECTB IPU  CO-

1. I'paxxnanckoe
BOCIMTAHUE;

2. IlatpuoTtnue-
CKO€ BOCIIUTaHUE;
3. Dkonoruue-
CKO€ BOCHUTa-
HUE;

4 1lennoctnn Ha-

CTaBJICHUN YpPaBHEHHUH XHU- | yYHOIO  IIO3Ha-
MHYECKHNX PEaKIIHM. HUSL.
Tema 2. le- AtomHbBIe opOutanu, S-, p-, d- u f- | Ompenensate makcumanbho | 1. I'paxmanckoe
puoauueckuii | 37eKTpoHbl. OCOOEHHOCTH pa3Mellle- | BO3MOXKHOE YHCIO 3JIEKTPO- | BOCIUTAHUE;
3aKOH H Ile- HUS JJIEKTPOHOB MO OpOUTAIsIM B aTo- | HOB  Ha 3HepreruyeckoM | 2. [larpuoruue-
puoauyYecKkasi | Max MaJibIX M OOJIbIIMX MEPHUOAOB. | ypOBHE. 3amuchiBaTh TIpa- | CKOE BOCIIHUTAHUE;
cucTeMa XM- | DHEpreTuyeckue ypoBHH, MOAYPOBHH. | puueckue anekTpoHHbIe | 3. PopmupoBa-
MHYeCKHX CBs3b MEPHOJUYECKOTO 3aKOHA U me- | GopMynsl  S-, P- u  O- | HEE KyJIbTYpHI
3jeMeHToB JI. | ppoaudeckold CHUCTEMBI XMMHYECKHX | JJIEMEHTOB. XapaKTEpU30- | 3I0POBBS;
N. Menne- AJIEMEHTOB C TEOPHEH CTPOEHHUS aTo- | BaTh MOPSJOK 3amoyiHeHus | 4. DKoyorude-
JieeBa Ha oc- | MoB. Kopomkuul u OnuHHbll 6apuan- | SJCKTPOHAMHU YHEpreTude- | CKoe BOCHUTA-




HOBE YUeHMUsI
0 CTPOCHUH
aToMoB (5 1)

mol mabauybl XUMUYECKUX DeMeH-
mos. llonoxeHue B NEPUOIUYECKON
CHCTEME XHUMHUYCCKHX dJIeMeHTOB /.
N. MenneneeBa BOJOpOa, JJAHTAHOU-
JIOB, aKTHHOMJIOB U UCKYCCTBEHHO TI0-
Jy4YEHHBIX 3JIEMEHTOB.

BaneHTHOCTH M BajIEHTHBIE BO3MOXK-
HOCTH aToMOB. [lepuoguueckoe n3me-
HEHHUE BAJICHTHOCTH W Pa3MEpPOB aTo-
MOB.

Pacuemnwvie 3a0auu. Brruucnenus
Macchl, 0ObEMa WJIM KOJHUYECTBA Be-
IIECTBA 10 M3BECTHOM Macce, 00beMy
WJIU KOJMYECTBY BEIIECTBA OJHOrO W3
BCTYIIUBIIUX B PEAKIUIO WM TOJY-
YUBIIUXCS B PE3YJIbTATE PEAKIIUHU.

CKMX YpOBHEH W TMOJIYypOB-
Hel B aroMax. OOBSICHATD, B
yéM 3aKmrovaeTcs (Guznde-
CKMH CMBICII TOHSTHUS «Ba-
JAeHTHOCTH».  OOBSACHATS,
YeM OIpPEACIIAIOTCS BaJICHT-
HbI€ BO3MO>XHOCTH AaTOMOB
pazubix anemeHTtoB. Co-
CTaBJISITh rpaduyeckue
JJIEKTPOHHbBIE bopmyIbl
aszora, ¢ocdopa, KUCIOpoIa
U Cephl, a TaKXKe XapakTe-
pU30BaTh HU3MEHEHUs pa-
TUYyCOB aTOMOB XUMHYE-
CKHX 3JIEMEHTOB IO IMEPHO-
JamM ¥ A-rpynmnam nepuo-
JTNYECKON TaOIUIBI.

Pemwate pacuerHble 3amaun
Ha ONpEJEJIeHHe MaccChl,
o0beMa WM KOJIMYECTBA
BElleCTBa IO U3BECTHOM
Macce, 00beMy HIIA KOJIHYe-
CTBY BEIIECTBa OJHOTO W3
BCTYIHBIIUX B PEAKIIHIO
WIM TOJYYUBIIUXCS B pe-
3yJIbTaTe PEAKIUU

HUE,
5. llenHocTu Ha-
YYHOTO  TIO3Ha-
HHSL.

Tema 3.
Crtpoenune
BemecTBa (9

1)

XuMuyeckas CBsI3b. Buanl u mMexa-
HU3MBI  O0pa3oBaHUA  XUMHUYECKOU
cBa3n. HMonnas cBsa3s. KaTuoHwsl m
aHnoHbl. KoBajeHTHass HemoJspHas
cBa3b. KoBasieHTHast moJsipHasi CBS3b.
DneKTpooTpulaTeaTbHOCTh.  CTeneHb
OKHCJCHHMS. MeTalmndeckas CBS3b.
Booopoonas ceaze. Ilpocmpancmeen-
Hoe cmpoenue MONeKyl HeopcaHuye-
CKUX U Op2AHUYECKUX 8euecma.

Tunel KpUCTANIMYECKUX PEUIETOK U
CBOICTBA BEIICCTB.

[IpuunHbl MHOrOOOpa3usi BEUIECTB:
W30MEpUs, TOMOJIOTHS, aJIOTPONNS,
U30MONUsL.

HucnepcHbie  cuctembl. VicTuHHBIE

pactBopbl. CIIOCOOBI BBIpaKEHUST KOH-
LEHTPAIMX PaCTBOPOB: MaccoBasi A0S
PacTBOPEHHOTO BEUIECTBA, MOJIAPHASA
KoHyenmpayus. Konnouonvie pacmeo-
pul. 3onu, 2enu.
Hemoncmpayuu.Monenu HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX U METaJlTu-
YECKUX KPHUCTALUTHICCKUX PEIIeTOK.
Oddexr Tunnansa. Moaenu MoIeKynl
HM30MEpPOB, TOMOJIOTOB.
Ilpakmuueckasn paooma
Nel.[lpueomosnenue pacmeopos c 3a-
OaHHOU MOJISIPHOU KOHYEHMPAayuel.
Pacuemnvie 3adauu. Bpluucienue

OOBACHATh MEXaHU3M 00-
pa3oBaHMsI MOHHOM M KOBa-
JICHTHOM CBSI3U U OCO-
OEHHOCTHU (buznuecKux
CBOMCTB HMOHHBIX M KOBa-
JIEHTHBIX COEAUHEHHUI.
CocTaBisATh  ANEKTPOHHBIE
dbopmMynBl  MOJIEKYJT KOBa-
JICHTHBIX COCITMHEHHIA.
OOBACHATH MEXaHU3M 00-
pa3oBaHMs BOAOPOJHOU H
METAUTMYECKON CBsI3€H H
3aBUCUMOCTb CBOWCTB Be-
mIecTBa OT BHUJA XHUMHUYE-
CKOM CBS3U.

OOBSCHATD IIPOCTPAHCT-
BEHHOE CTPOCHHUE MOJIEKYII
OPTaHWYECKUX W HEOPTaHH-
YECKUX COEIMHEHHH ¢ To-
MOIIBIO TPEICTABICHUNA O
rUOpUIN3aIK OpOUTANIEH.
OOBICHATH  3aBUCHMOCTH
CBOMCTB BeILIECTBA OT THUIIA
€ro KpHUCTAJUIMYECKON pe-
LIETKMU.

OOBSCHATh TPUYUHBI MHO-
roo0Opa3us BEIIeCTB.
OnuceiBath MPOLIECCHI,
MPOUCXOAIINE TIPH  pac-
TBOPEHUU JJIEKTPOJIUTOB U

1. I'paxxnanckoe
BOCITUTAHUE;

2. [latpuoTtuye-
CKO€ BOCITUTAHUE;
3. dopmuposa-
HUE KYJIbTYpPBI
3/10POBBS;

4. TpynoBoe
BOCIIUTAHUE;

5. Dkozoruye-
CKO€ BOCHHTa-
HUE;

6. llenHoctn Ha-
YYHOTO  IIO3Ha-
HUSI.




Macchl (KOJMYECTBA BEIIECTBA, 00be-
Ma) MPOAYKTa PEaKIUHU, €CIu ISl €ro
MOJy4YEeHUs] JaH pacTBOp C Ompee-
JICHHOII MacCOBOM J0JIeil HCXOJHOIO
BCIIIECTBA.

KonTtpoabsnas padora Nel no temam:
«BaxHeHIIeXUMHUUEeCKHUE TOHITHSI H
3aKOHBD», « llepumonnueckuil 3akoHU
MEepUOINYECKasi CUCTEMa XUMUYECKUX
anemeHToB J[.M.MeneneeBa Ha OCHO-
BE YYEHHS O CTPOCHHUM aTOMa

HEDJICKTPOJUTOB B BOAC.

Tema 4. Xu-
MHYECKHe
peaxkuum (13
)

Knaccupukanus XUMUYECKHX peak-
M B HEOPraHUYECKOW W OpraHuye-
CKOW XHMUHU.

CKopocTh peakluu, €€ 3aBUCUMOCTb
OT pa3iIuyHbIX (HAaKTOPOB. 3aKoH Oeli-
cmeyrowux macc. OHepaus aKmuea-
yuu. Karanus u katanuzatopsl. Obpa-
TUMOCTh peakiuii. XUMHYECKOE pPaB-
HoBecue. CMelleHrne paBHOBECHUS TIOJT
NEHCTBHEM  pa3NUYHBIX  (PaKTOPOB.
[Ipunnun Jlelarense. [Ipons3BoacTso
CEpHOI KHCIOTHI KOHTAaKTHBIM CIOCO-
ooMm.

DNEeKTPOIUTHYECKAsS  JAMCCOLHAIIMS.
CunibHBIE W Clla0ble  3JIEKTPOJIUTHI.
Kucnomno-ocnoeuvie  83aumooeticm-
eus 6 pacmeopax. Cpena BOJIHBIX pac-
TBOPOB: KuCJasl, HEHTpanbHas, Iiie-
nouHasi. Monnoe npoussedenue 800bi.
Bogoponusiii mokazatens (pH) pac-
TBOpA.

T'uoponus opeanuueckux u Heopeauu-
YecKux coeouHeHull.

Jemoncmpayuu. 3aBUCUMOCTb CKO-
POCTH peakluu OT KOHIEHTpAaIluu U
TeMrneparypsl. PaznoxxeHue mnepokcu-
Jla BOJOPOJia B MPUCYTCTBUU KaTallu-
3aropa. OmnpeneneHue cpeabl pacTBO-
pa ¢ MOMOIIBI0 YHUBEPCAIBHOTO WH-
JUKaTOopa.

Jlabopamopuvie onvimot. Ilposene-
HUE peakIuil HWOHHOTO OOMeHa s
XapPaKTEPUCTUKU CBOMCTB DJIEKTPOJIH-
TOB.

Ilpakmuueckasn paooma
Ne2 BausiHue pa3iauyHbIX  (PAKTOpPOB
Ha CKOPOCTh XUMHYECKOU PEaKITHH.
Pacuemnvie 3adauu. BpruucneHus
Macchl (KOJMYECTBA BEIIECTBA, 00be-
Ma) MPOAYKTa PEaKIMH, €CIU U3BECT-
Ha Macca HMCXOJHOIO BEIIeCTBAa, CO-
JIepKAIIero  OMPEJCJICHHYIO  JIOJI0
[IPUMECEH.

KourposbHasa padora Ne2 no teme:
«XUMHYECKUEPEAKLIAI

[Iepeuncnars [IPU3HAKY,
0 KOTOpbIM  Kiaccudu-
LUPYIOT XUMHUYECKUE peak-
L1H.

OOBACHATH CYIIHOCTD XH-
muueckor peakuuu. Co-
CTaBJIITh YPABHEHMSI XUMHU-
YECKUX PpEaKLMi, OTHOCSH-
HUXCA K OIpPEncIEHHOMY
tuny. OOBACHATH BIUSHUE

KOHLICHTpalluii  PEarcHTOB
Ha CKOPOCTb TOMOTEHHBIX U
reTepOreHHBIX peakuui.

OOBsACHATH BIUSHHE pa3-
JTUYHBIX (HPaKTOPOB Ha CKO-
pOCTb XMMHUYECKOW peak-
UM, a TaKXe 3HayeHue
IIPUMEHEHNUS KaTalu3aTOpOB
U MHTUOMTOPOB Ha MPaKTHU-
ke. OOBSICHATH BIUSHUE
W3MEHEHUS KOHIEHTpaluu
OJTHOTO H3 pearupyroumumx
BELIECTB, TEMIEpaTypsl |
JABICHHUS HAa CMEILIEHUE
XUMHYECKOT0 PABHOBECHS.

XapakTepu3oBaTb CBONCTBA
pa3IMYHBIX  BUAOB  JMC-
NEPCHBIX CHCTEM, YKa3bl-
BaTh MPUYHMHBI KOATYJISIUU
KOJUIOUJIOB U 3HAYEHUE ITO-
ro ssyieHus. Pemars 3agaun
Ha TPUTOTOBJIEHHUE DPACTBO-
pa omnpeaes€éHHON MOJIp-
HOM KOHIeHTpauuu. ['oro-
BHUTb PacTBOP 3a/IaHHON MO-
JSIpHON KOHIEHTPALUH.
OObsCHATH, MOYEMy pac-
TBOPBI BEILIECTB C NOHHOU U
KOBAQJICHTHOM MTOJISIPHOM
CBSI3bIO NPOBOJAT AIIEKTPHU-
yeckuil ToK. OrnpenensiTh
pH cpensl ¢ moMonip0 yHHU-
BEPCAJIBHOTO  MHJUKATOpA.
OOBSCHATH C MO3ULIUN Teo-
pUH  DIIEKTPOIUTUYECKOU

1. I'paxxnanckoe
BOCITUTAHUE;

2. Ilarpuoruye-
CKO€ BOCITUTAHUE;
3. dopmupoBa-
HUE KYJbTYpPBI
3/I0POBBS;

4. TpynoBoe
BOCITUTAHUE;

5. Dxosoruye-
CKO€ BOCIHTA-
HUE;

6. IlenHoctu Ha-
YYHOTO  TIO3Ha-
HUSL.




JUCCOIUAlIU CYILLIHOCTh
XUMUYECKHUX PEaKUuH, Mpo-
TEKaIoIINX B BOJHOHU cpeje.
CocraBnsATb  MOJHBIE U
COKpalI¢HHbIE HMOHHBIE
YpaBHEHUs PEaKLUM, Xapak-
TEPU3YIOLIUX OCHOBHBIE
CBOMCTBA BaXHEUIIMX KJac-
COB HEOPraHMYECKHX CO-
eauHeHui. Onpenenarb pe-
aKLMIO Cpeapl pacTBopa Co-
o1 B Bozae. CocTraBisTh
YpaBHEHUSI PEAKUUNA THAPO-
JIU3a OPraHUYECKUX U HEOp-
FaHUYECKUX BELIECTB.
Pewates pacuerHble 3amauu
Ha OIpPEACIICHHE  MAaCChl
(xonmmyecTBa BEILIECTBA,
o0bemMa) TMpOAYKTa peak-
IIMW, €CJM W3BECTHA Macca
UCXOJIHOTO BEILECTBA, CO-
JIEPHKALIETO OINPEICICHHYIO
JIOJTFO TIPUMECEH.

2. Heoprannueckasi

xumusi (38 u)

Tema 5. Me-
Tabl (134)

[TonoxxeHne MeETaIOB B MEPHOIUYE-
CKOI1 cucTeMe XMMHUYECKUX IJIEMEHTOB
. . MenpneneeBa. OOmue cBoiicTBa
METAJIJIOB. DJIEKTPOXUMHUUYECKUN P
HampspkeHud metamioB. OOmme cmo-
cOOBI MOJTYYEHUS] METAJIJIOB. DIIEKTPO-
U3 PacTBOPOB U paciiaBoB. [lows-
mue o Koppouu memannos. Cnocoowvl
3auumuvl 0m KOpPpo3Ul.

O0630p MeTaUIOB TJIaBHBIX HOJAIPYMII
(A-Tpymmn) NepuoIUYecKOil CHCTEMBbI
XUMHUYECKUX IJIEMEHTOB.

O0630p MeTaJII0B MOOOYHBIX MOATPYIII
(b-rpymnm) mnepuoauMyecKol CHCTEMBI
XUMHUYECKHUX SJIEMEHTOB (Melb, IIUHK,
Mumaw, Xpom, Keneszo, Huxeulv, nid-
MUHQ).

CrmuiaBsl METaJLIOB.

Okcuabl ¥ TUIPOKCUIBI METAILIOB.
Hemoncmpayuu. O3HAKOMJIIEHHE C
oOpa3aMu METaJIOB U UX COEIUHe-
Huii. B3aumMojaeilicTBHE IIEJIOYHBIX H
LIEJIOYHO3EMENBHBIX METAIOB C BO-
no. B3anMomelicTBUE MeaU C KUCIIO-
POZIOM U CEpOil. DIIEKTPOJIN3 pacTBOPa
xsopuga Meau(ll). OnbiTel MO KOppO-
31U METAJJIOB U 3alIUTE OT Hee.
Jlabopamopusvie onwvimsl. B3anmo-
JIEWCTBUE IIMHKA U JKeJie3a C pacTBoO-
paMu KUCJIOT U 1enoyel. 3HaKOMCTBO
¢ obpasliaMy METaJJIOB U UX PYyAaMH

XapakTepu3oBath  00IIHE
CBOMCTBAa METAJJIOB U pa3b-
SICHSITh UX Ha OCHOBE Ipej-
CTaBJICHUH O  CTPOCHUU
aTOMOB METAJJIOB, MeETall-
JUYECKON CBSI3M WU MeTall-
JIMYECKOU KPUCTAILIINYECKON
pemérke. MmmrocTpupoBarth
npUMepamMH CIocOoObI MOy-
YEHUsI METaJUIOB. XapakTe-
pHU30BATH XUMUYECKHE
cBoiictBa MetamuioB |A—
A rpynn u amoMuHUS,
COCTaBJISITh COOTBETCTBYIO-
IIME€ YpPAaBHEHUS PEaKLUM.
OOBsCHATE  OCOOEHHOCTH
CTPOEHHUSI aTOMOB XHUMHUE-
CKMX JJIEMEHTOB b-rpynn
MEePUONYECKON  CUCTEMBI
. N. Menneneea. Cocras-
JSATh YpaBHEHUS peEaKIIUid,
XapaKTEePU3YIOIIUX CBOMCT-
Ba MeIW, IMHKa, TUTaHA,
xpoma, xenesa. [Ipencka-
3bIBaTh CBOMCTBA CILJIaBa,
3Hast ero cocraB. OObsc-
HATb, KaK  HU3MEHSIOTCA
CBOWCTBA OKCHJIOB U THJIPO-
KCHJOB METa/UIOB IO TIe-
puoraM u A-rpynmnaM Ie-
PUOAMYECKOM TaOJINIIEL.

1. I'paxxnanckoe
BOCITUTAHUE;

2. [latpuoTtuye-
CKO€ BOCITUTAHUE;
3. dopmuposa-
HUE KYJIbTYpPBI
3/10POBbBS;

4. TpynoBoe
BOCIIUTAHUE;

5. Dkojoruye-
CKO€ BOCHUTa-
HUE;

6. llenHoctn Ha-
YYHOTO  IIO3Ha-
HUSI.




(paboTa ¢ KOJIJIECKIHSIMHU ).

Pacuemnwie 3a0auu. Pacuersl 1o xu-
MHYECKUM YpPAaBHEHUSM, CBA3aHHBIEC C
MAacCOBOM [JI0JIEM BBIXOJA IPOIAYKTA
peaKkuuu OT TEOPETHYECKU BO3MOMKHO-
ro.

KonTpoabHas padora Ne3dmo Teme:
«MeTaibsy.

OOBACHATH, KaK N3MEHSIOT-
Cs CBOWMCTBA OKCHJIOB H
THAPOKCHIOB XUMHUYECKOTO
SJIECMCHTA C IIOBEIIICHUCM
CTEIIEHH OKHCIIEHHUS €TI0
aroMa. 3anuchIBaTh B MOJIe-
KYJSIDHOM ¥ HOHHOM BHUJE
ypaBHEHUS XUMUYCCKHX
peakmuii,  XapaKTepusyro-
KX  KHCIOTHO-OCHOBHBIC
CBOMCTBA OKCHJIOB M THUJIPO-
KCHJIOB METAJLIOB, a Tak-
K€ IKCIEPUMEHTAIBHO J0-
Ka3pIBaTh HAJIU4YHEC OTHX
cBoicTB. Pacro3naBate Kka-
THOHBI COJIEHi C MOMOIIBIO
KaueCTBEHHBIX PEaKIUH.
3anuchIBaTh YpaBHEHUs pe-
aKIMH 3JIEKTPOJIN3a, Xapak-
TEPU30BATh CIIOCOOBI 3alllH-
ThI METAJIJIOB OT KOPPO3HH.
Pemare 3agaun Ha ompene-
JICHHE MAacCOBOM JO0JIM BBI-
X0/1a TPOJYKTa PEaKIUU OT
TEOPETHYECKH BO3MOKHOTO.

Tema 6. He-
MeTaJIbI (8

1)

0O0630p cBoiicTB HEMeTAITOB. OKUCITH-
TeJIbHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA
TUIIUYHBIX HeMmeTauoB. OKCUABI He-
METAJUIOB U  KHUCIIOPOJICOJEepKAIIE
KHCIOTHL. BomopoaHble coeanHeHUs
HEMETaJJIOB.

demoncTpauuun. OOpa3ibl HeMeTal-
70B. O0Gpa3ibl OKCHIOB HEMETAIIOB U
KHCJIOPOACOICpKAIUX KHUCIOT. ['ope-
Hue cepsl, pocdopa, xkene3a, MarHus
B KHCJIOPOJIE.

JlabopaTopHbIe ONBITHI. 3HAKOMCTBO
c o0Opa3uamMu HEMETAJUIOB M HUX IpH-
POIHBIMU COEIUHEHUsIMU (paboTa ¢
KoutekuusiMu). Pacrio3HaBaHue XJj0-
pHII0B, CyIb(haTOB, KAPOOHATOB.
KonTtpouabnas pa6ora Nedrno teme:
«Hemeraiutb»

XapaxkTepu3oBaTh 00111e
CBOMCTBA HEMETAJJIOB U
Pa3bACHATH UX HA OCHOBE
NPEACTABICHUI O CTPOCHUH
atoMa. Ha3piBath o6sactu
IIPUMEHEHNUS BaKHENIINX
HEMETAJIOB. XapaKTepHu30-
BaTh CBOMCTBA BBICIIMUX OK-
CH/IOB HEMETAJIJIOB U KH-
CIIOPOACOAEPKAIINX KU-
CJIOT, COCTABJISAITh YpaBHE-
HUS COOTBETCTBYIOLIUX pe-
aKUUN U OOBSCHATH UX B
CBeTe IpezCcTaBIeHU 00
OKHCIIUTENBHO-
BOCCTaHOBUTENBHBIX peaK-
LUSAX U AIEKTPOIUTUYECKOM
nucconuanuu. CocTaBisaTh
YPaBHEHUS PEAKLIUN, XapakK-
TEPU3YIOIUX OKUCIUTEINb-
HBIE CBOMCTBA CEPHOU U
a30THOM KUCIIOT. XapaKre-
pHU30BaTh U3MEHEHUE
CBOWCTB JIETY4YHUX BOJOPOJ-
HBIX COSIMHEHUN HeMeTal-
JIOB IO Tepuoay U A- rpym-
I1aM MepUONIECKON CHC-
TeMbl. JlOKa3bIBaTh B3aMO-
CBSI3b HEOPTaHUYECKHUX U
OPraHUYEeCKUX COCTUHEHUH.
CocTaBiTh ypaBHEHUS XU-

1. I'paxxnanckoe
BOCIIUTaHUE;

2. [larpuoruye-
CKO€ BOCIIUTaHUE;
3. ®opmupona-
HUE KYJIBTYpbI
3/10pOBbS;

4. Tpynooe
BOCIMTAHUE;

5. Dkonoruye-
CKO€ BOCHUTa-
HUE;

6. [lennoctu Ha-
YYHOTO MO3Ha-
HUS.




MHYECKUX pEaKIui, OTpa-
YKAIOIMX B3aMMOCBSI3b HE-
OpraHMYECKUX U OpraHuye-
CKHUX BEIIECTB, O0OBICHITH
UX Ha OCHOBE TEOPHH dJICK-
TPOJIUTUYECKON JUCCOLIUA-
IIUU U [IpeICTaBICHUN 00
OKHCITUTEIBHO-
BOCCTaHOBUTEJIbHBIX MTPO-
neccax. [Ipaktuuecku pac-
NO03HaBaTh BEIECTBA C I0-
MOIIbIO KaU€CTBEHHBIX Pe-
aKIMH HA AaHHUOHBI

Tema 7. I'e-
HeTHYecKast
CBSI3b HEOP-
TaHUYECKUX U
opraHmuye-
CKHX Be-
IEeCTB.
IIpakTu-
kym(17 u)

I'enernueckas CBSI3b HEOPraHUUYECKUX
U OpraHWYecKUX BellecTB. bbiToBas
rpaMoTHOCTh. I IpakTUKyM.
IIpakTuyeckas padora Ned «Pemie-
HUE DOKCIIEPUMEHTAJIBHBIX 3aJad 110
HEOPraHUYECKOU XUMUUN
IIpakTnueckas padora Ned «Peme-
HUE DHKCIEPUMEHTAJBHBIX 3a/ay [0
OPraHU4YeCKON XUMHM
IIpakTuyeckas padora NeS5 «Pemie-
HUE DOKCIIEPUMEHTAIBHBIX 3aJay 110
Teme «MeTaibsl u

HEMeTaJlJIb»

IIpakTHyeckasn pabora Ne
6«Ilomyuenue, cobupaHue W pacrmo-
3HaBaHUE Ta30B»

Pewienue pacuémnuix 3a0au.

1. Brrunciaenue macco-
BOI JIOJIM 3JIEMEHTA B BEII[CCTBE.
2. Pemenne 3amadu  Ha

HaxOXJACHHE (GOpMYyJT OpraHude-
CKHX BEIIECTB.

3. Pemenne 3amau  Ha
BBIUHCIICHHE MAacCOBOW JOJNH pac-
TBOPEHHOT'O BEILIECTBA.

4, Pemenne 3amay  Ha
BBIYMCIIEHHE MAacCOBOH JOJIM BBI-
X0JIa MMPOJIYKTa OT TEOPETHIECKOTO
BO3MOYKHOTO.

5. Pemrenne 3amay  Ha
BBIUMCIIEHHE OOBEMHOM 0JU BBI-
X0JIa MPOJIYKTa OT TEOPETHUIECKOTO
BO3MOYKHOTO.

6. Pemenne
PacTBOPBI.

7. Pemenne
CMECH.

3aJa4 Ha

3aJa4 Ha

JlokaspIBaTh B3aMMOCBSI3b
HEOPTraHWYECKUX U OpraHH-
yecknx coequnenui. Co-
CTaBJISITh YPAaBHEHUS XHUMHU-
YECKHUX PEaKLHl, OTpa-
JKarolMX B3aMOCBSI3b He-
OpraHUYECKUX U OpraHuye-
CKHUX BEIECTB, O0BSICHATH
WX Ha OCHOBE TEOPUHU DJICK-
TPOJUTUYECKON JUCCOITHA-
[IUU ¥ TIPEJICTABJICHUN 00
OKHCJIUTENBHO-
BOCCTAaHOBUTEIBHBIX MIPO-
neccax. [IpakTuaecku pac-
II03HABaTh BEIIECTBA C I10-
MOIIIbIO0 KAaY€CTBEHHBIX Pe-
aKIii Ha aHUOHBI.

Pemiate 3a1aun paznuyHbIX
THIIOB.

1. I'paxxnanckoe
BOCITUTAHUE;

2. Ilarpuoruye-
CKOE€ BOCITUTAHUE;
3. ®opmuposa-
HUE KYJIbTYpbI
3/I0POBBS;

4. Tpynosoe
BOCITUTAHUE;

5. Dkojoruye-
CKO€ BOCIHTA-
HUE;

6. LlennocTtu Ha-
YYHOTO MO3Ha-
HUSL.




