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PabGouass mporpamma ydeOHOTO TipeaMmeTa pa3paboTaHa B COOTBETCTBUHM C TpPeOOBaHUSIMU
denepanbHOTO TOCYAAPCTBEHHOTO 0OO0pa30BaTENbHOTO CTaHAApTa CpeaHEero MpoQecCHOHATBHOTO
obOpazoBanusi mo cnenuadbHOCTH 13.02.13 Dkcmiyaranus W OOCTY)KHBAHHE DJIEKTPUYECKOrO U
DIIEKTPOMEXaHnYecKoro obopymobanus (o orpacisam) (IIpukaz Munnpocsemenus Poccuun or 27.10.2023
No 797 «OO6 yrtBepxkaeHUU (enepalbHOrO TOCYIapCTBEHHOIO 00pa3oBaTElbHOIO CTaHIapTa CPEIHEro
npodeccHoHaNbHOrO0 oOpazoBanusi 1o coenuanbHocTd 13.02.13 Dxcrutyatanuss ¥ 00CTyXKHUBaHUE
AJIEKTPUYECKOIO0 U AJIEKTPOMEXaHUYeCKoro obopymoBanHusi (Mo orpacisaM)» (3aperucTpupoBaHO B
Munrocre Poccun 22.11.2023 Ne 76057), depepaiibHOTO TroCyJapCTBEHHOTO 00pa30BaTEIbLHOTO
cTaHgapra cpensero oomero obpaszoBanus (IIpuka3 MunucrepcTtBa obpazoBanus u Hayku P®D ot
17.05.2012 Ne 413 «O6 yrBepxkacHUH (enepaabHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIIEHOTO
cTaHgapra cpeaHero oomero odpazoBanusi»(3apeructpupoBano B Muntocre PO 7 urons 2012 r., No
24480)), Ha ocHOBe (enepanbHOM 00pa30BATEIHLHOM MPOTPAMMBI CPETHEr0 00IIero oOpa3oBaHUS
(TTpukaz MunnpocBemenuss Poccun  or  18.05.2023 Ne 371 «OG6 yrBepkaeHun (emepanbHOM
o0pa3oBaTeIbHON IpOrpamMMbl cpenHero odmiero oopasoBanus» (3apeructpupoBaHo B Muniocre Poccun
12.07.2023. Perucrparmonnsiii Ne 74228))u ¢enepanbHoil 00pa3oBaTeIbHON MpOTpaMMbl 110 yUEOHOMY
npeaMeTy XuMHs.

Opraamzanus-pazpadotuuk: DPI'BOY BO «CI'Y wumenn H.I. UYepnsimesckoro» Kommemk
paguosnekrponuku umenu [1.H. S6moukosa

Pazpabotunk: DenoroBa H.C.— npenomaBatenr Koiemka  paaModIeKTPOHUKH — MMEHHU
I1. H. SI6noukoBa
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IHosicHuTEIbHASA 3aAIIUCKA

OcHOBY TOAXOJIOB K pa3paboTke mpumepHOl paboueit mporpammbl COO mo XuMuu, K
OTIpesieNieHnIo O0Imel crpareruu oOy4deHHs, BOCIUTAHHMS W Pa3BUTHUS, OOY4YalOMIMXCS CPEACTBAMH
y4eOHOTO mpenmera «XuMus», Ha 6a30BOM ypOBHE, COCTaBHJIM KOHIENTyaslbHbIe nosoxeHns OI'OC
COO o B3auMO00OYCIIOBIEHHOCTU L€, COAEp)KaHMsI, Pe3yIbTaToB OOyueHUs M TpeOOBaHUU K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

B cooTBercTBUM ¢ naHHBIMU TOJIOkKEHUsIMU padouas nporpamma COQO (6a30BbIM ypOBEHB):
yCTaHaBIMBaeT  oOs3arenpHOE  (MHBApUMAHTHOE)  NPEIMETHOE  COJIEp)KaHUE,  OIpelelIseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC €0 XapaKTePUCTUKH Ha KaXKIOM OJTalle W3y4eHHsS NpeIMeTa,
MpeIyCMaTPUBACT HMPUHIMIIEI CTPYKTYPUPOBAHUS COJIEPKAHHUS M PACTIPEICICHUSI €r0, 10 OCHOBHBIM
paszzgenaM M TeMaM Kypca; JaéT NPUMEpPHOE paclpesielieHHe Y4eOHBIX YacoB IO TEMaTHYECKUM
pazzenaM, peKOMEHAYET IPUMEPHYIO MTOCIEI0BATENbHOCTh U3YUEHHSI OT/IENbHBIX TEM Kypca C YU4ETOM
MEXIIPEIMETHBIX M BHYTPH TPEIMETHBIX CBS3€H, JIOTHKH YY€OHOTO TPOIEcca, BO3PACTHBIX
0COOEHHOCTEN 00ydaromuxcs; AaéT METOIUYECKYI0 MHTEpIpEeTalUio Iejiell U3ydeHHs MpeaMeTa Ha
YpOBHE: COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpPEIHEro MNpoecCHOHATBHOIO OOpa3oBaHMs,
COoJIepKaTeIbHON XapaKTePUCTUKH TUTAHUPYEMBIX PE3YIbTaTOB OCBOSHHSI OCHOBHOM 00pa3oBaTEeIbHOM
MpOrpaMMbl  CpeHero o0miero o0pa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHUJIOB Y4e€OHO-TI03HABATEIbHOU JEATENILHOCTH 00YYarolIerocsi Mo OCBOEHUIO COJIEpKaHus
npeaMera

JlaHHas TporpaMMa SIBJISIETCSI OPHEHTHPOM [UIS COCTABJIICHUS pabOYMX IMPOrpaMM, aBTOPHI
KOTOPBIX MOTYT TPEAJIOKUTh CBOW MOAXOJ] K CTPYKTYPHPOBAHHIO M TIOCIEIOBATEIBHOCTH M3YUSHUS
yueOHOro Marepuaia, a Takke CBOE BUACHHE OTHOCHTEIHHO BO3MOKHOCTH BBIOOpa BapHaTHMBHOU
COCTABJISIIOIIEH COJIEP)KaHMS TPEAMETa JOTOJHUTEBHO K 0053aTeIbHOM (MHBApUAHTHOW) YacTH €Tro
COJIepKAHUS.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT O TIPEJIMETA «XUMMUS»

XuMmuyeckoe 00pa3oBaHue, NOJydaeMoe 00ydalomUMHUCS, IBIISETCS HEOTHEMIIEMOM YacThIO0 UX
oOpazoBaHHOCTU. OHO CIY)KUT 3aBEpIIAIONIMM JTAllOM pealu3allii Ha COOTBETCTBYIOLIEM €MY
0a30BOM ypOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX IEJIOCTHOW CHCTEME XUMHUYECKOTr0 00pa30BaHUs.
OTU IEHHOCTH KacaroTCsl MO3HAHUSA 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U 0OIIEi
KYJIBTYpbl YeJIOBEKa, a TaKXke 3KOJOTMYeCKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3I0pPOBBIO U
npupoaHoi cpene. Peanusyercss xumumdeckoe oOpa3oBaHHE OOYYalONIMXCS CpPEACTBAMH y4eOHOIO
npenaMera «XUMHUS», COJAEPKAHUE M TOCTPOEHUE KOTOPOrO OMIpENENIeHbl B MIporpamMMme C Y4€TOM
crenu(pUKy HAyKu XUMHH, €€ 3HaYeHHs B MIO3HAHUU MPUPOJBI U B MaTepUaIbHON KU3HU 00IECTBa, a
TaKke ¢ y4€ToM OOIIMX IeNiell U MPUHIHUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero oOmiero obpaszoBanusi B Poccuiickoit ®@enepanuu. Tak, Hampumep, npu (GOpMHUPOBAHUI
coJiep>KaHus npeaMera «XUMUs YUYTEHBI CIEAYIONINE MOJOKEHHUS O Crelu(UKe U 3HAUCHUU HayKu
XUMHH:

- XuMHs Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyi0 POJb B COBPEMEHHOM
UMBUIIU3AlMU, B CO3/JaHUM HOBOW 0a3bl MarepualbHON KyapTyphl. OHa BHOCUT CBOW BKJIaJ B
(dbopMHUpOBaHHE PAIMOHATIHLHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE IEJIOCTHOTO IMPEACTaBICHUS 00
OKpPY’KaIOIlleM MUpPE KaK O €IMHCTBE MPHUPOJIbI U UeIOBEKa, KOTopoe POpMUPYETCS] B XUMHH Ha OCHOBE
MMOHMMAaHHSI BEUIECTBEHHOTO COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, MX CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

- TecHO B3aMMOJCHUCTBYS C IPYIrMMH €CTECTBEHHBIMU HAayKaMH, XUMHUS CTajla HEOThEeMJIEeMON
4acTbI0 MHUPOBOW KYIBTYphI, HEOOXOIUMBIM YCIOBHEM YCIIEITHOTO TPYAA W KU3HH KaXKJIOTO YJeHa
obmectBa. CoBpeMeHHass XUMHUS KaK Hayka cO3MJaTellbHas, KaK HayKa BBICOKUX TEXHOJOTHI
HampaBJieHa Ha PEIIeHHe TI00aNbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTUS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUUECKOM, MUIIEBOH, YKOIOTHUECKON 0€30MaCHOCTH U OXPaHbI 3I0POBbSL.

B cootBerctBuu ¢ obuumu nensmu u npuHimunamMu COO conepkanue mnpeaMera «XUMUsD»
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY 00YJaIOIMIUXCSI, HEOOXOTUMYIO
UM 75 BBIpAOOTKHM MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIICUTHOTO BKIIOYEHHUS B KU3Hb COIUYMA,

4



MPOJOJDKEHHU 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocraBisitoliMMHy IpeaMera «XUMHUS» SBISIOTCS 0a30Bble Kypehl — «Opranndeckas XUMUs»
n «O0mas 1 HeopraHM4yecKass XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJEP>KAaHHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAayKH: CHCT€Ma 3HAHUM MO HEOPraHMYECKOW XMMHHU (C BKIIOUYEHHUEM 3HAHMN U3
oOmiell XMMUU) U OpraHudeckoil xumuu. PopMHpOBaHWE JAHHOW CHUCTEMBbI 3HAHWUN TPU U3YyYCHUU
npeaMera 00ecreYrBaeT BO3MOXKHOCTh PAaCCMOTPEHMS BCEro MHOTO0Opasusi BEUIECTB HAa OCHOBE
OOIIMX MOHITUH, 3aKOHOB U TEOPUNA XUMUH.

Crpykrypa conepkanus KypcoB — «Opranmueckas xumus» u «OOIIas ¥ HeopraHudeckas
XUMUsD» cHOPMHUpPOBAHA B NPOTrpaMMe HAa OCHOBE CHUCTEMHOTO IMOJXOJa K H3YyYCHHIO Y4eOHOTO
MaTepuasiia M OOyCJOBJIEHA HMCTOPHUYECKM OOOCHOBAHHBIM DAa3BUTHEM 3HAHUK Ha OMPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. TaK, B Kypce OpraHM4eCKOM XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPHUM CTPOCHMS OPraHMYECKUX COCAVHEHUM, a TAKKE€ HAa YPOBHE CTEPEOXMMHUYECKUX
U DJIEKTPOHHBIX NPEACTaBIEHUIN O CTpoeHUH BelecTB. CBeaeHUs 00 M3ydaeMbIX B Kypce BEIlecTBax
JAl0TCsl B Pa3BUTUU — OT YIJIEBOJOPOJOB JIO CIIOKHBIX OMOJIOTMYECKM AaKTUBHBIX COeIMHEHUi. B
Kypce€ OpraHM4eckol XUMHH TOJYy4aroT pa3BUTHE CQHOPMUPOBAHHBIE B OCHOBHOW MIKOJIE
MepBOHAYAJIbHBIE TPEJCTABICHUS O XUMHUYECKOW CBA3M, KJIACCU(UKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUH.

[log HOBBIM yrjaom 3peHuss B mpeaMere «XuMus» 0a30BOro YpOBHsS paccMaTpuUBaeTcs
M3YYEHHBIN B OCHOBHOI IIKOJIE TEOPETUUECKUI MaTepuan U (paKkTOJIOTHUECKHEe CBEICHHS O BEIeCTBaX
U XUMHYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0Ias 1 HeopraHM4ecKas XUMUS ydalluMcs
MIPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE TIEPUOINYECKOTO 3aKOHA C O0IIETEOPETUYECKUX U
METO/I0JIOTMYECKUX MMO3UIIHNHN, TITy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (DYHKIIHIT 3TOro 3aKOHAa — OT
o0oO0maromiei 10 0ObSICHSIOMENH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMI O BaXKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHWH, CBOMCTBAX U
IIPUMECHEHUH, 4 TaKKe O XUMHUYECKMX PEaKUUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKaHU,
UMEIOIIKUMHU KYJIBTYpPOJIOTHYECKUN U MIPUKIIAZHON XapakTep. DTU 3HaHUS CIOCOOCTBYIOT MOHMMAHUIO
B3aMMOCBSI3U XMMHHU C APYTUMHU HayKaMH, PaCKpbIBAIOT €€ POjb B MO3HABATEIBLHOW M IMPAKTUYECKON
NEeATeIbHOCTH YE€JIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHMIO YBAXXEHHUs K IIPOIlECCy TBOpPUYECTBA B 00JaCTH
TEOPHUH M TPAKTUYECKUX TPUIOKEHUN XHMHH, IIOMOTAIOT BBITYCKHHKY OpPHEHTHPOBATbCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX NpoOIeMax, CBI3aHHBIX ¢ XMMHEH, KPUTHUECKU OCMBICIINBATh
UHGOpMALMI0O U MPUMEHATb €€ JUIs TNONOJHEHUs 3HAHWM, pEIIeHHs WHTEJUIEKTyalbHbIX U
HKCIIEpUMEHTAIbHBIX UCCIIEA0BATENILCKUX 3a/a4u. B 1iesiom copepkanue yueOHOro npeaMera « XumMush»
JAHHOTO YPOBHSI M3y4€HMsI OPUEHTHPOBAHO Ha (POPMUPOBAHHUE y O0YJArOIIUXCS MUPOBO33PEHUYECKOM
OCHOBBI /7151 MIOHUMaHUs (PUIOCO(PCKUX MAEH, TAKMX KaK: MaTepUabHOE €JMHCTBO HEOPTaHUYECKOro
U OpraHuyYecKkoro MHpa, OOYCIOBJIEHHOCTb CBOMCTB BELIECTB HX COCTaBOM U CTPOEHHEM,
[I03HABa€MOCThb IPUPOJHBIX SIBICHUM IIyTEM DOKCIIEPUMEHTa U PELICHUS IHPOTUBOPEUUN MEXKAY
HOBBIMH (paKTaMH U TEOPETUYECKMMHM MPEANOChIIKAMH, OCO3HAHUE PpOJIM XHMHUU B DPELICHUU
9KOJIOTHYECKUX MTPO0OIIeM, a Takxke NMpodsieM cOepeXeHUsl IHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3AaHUS
HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B nutane pemieHus 3a1ad BOCIUTAaHMS, PAa3BUTHS U COLMAIM3ALMM OOyYarOIUXCsS NPUHATHIC
IIPOrpaMMOM TNOJIXOAbl K ONIPEICIICHUIO COACPKAHMUS M IIOCTPOCHMS NpEeAMETa IMPEeNyCMAaTPUBAIOT
(dopmupoBaHue y 00y4arOIUXCsl YHUBEPCATbHBIX YUeOHBIX JEHCTBHIM, UMEIOIIMX 0a30BO€ 3HAUEHHE
JUIL  pa3iM4YHBIX BHJOB JIEATENIHOCTH: pelleHus mnpobjeM, IMOoMCcKa, aHauu3za U 00paboTKH
uHboOpMalY, HEOOXOJAUMBIX Ui TNPHOOpPETeHHs ONbITa MPAKTUYECKOM M MCCIeI0BaTeNbCKON
JESITEIbHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B IO3HAHUM XUMUH.



HEJIA U 3AJJAYU YYEBHOI'O ITPEJIMETA «XUMMUSD»

B mpaktuke mnpenonaBaHus XUMUM Kak B OCHOBHOM, Tak M B CPEIHEW IIKOJIE, IIpU
ONPEIEICHUN COJEPKATEIbHON XapaKTEpUCTUKU LeNed H3Yd4eHUs I[peiMeTa HalpaBlIeHUEM
MEPBOCTEIIEHHON 3HAYMMOCTH TPATUIIMOHHO NMPHU3HAETCS (POPMUPOBAHUE OCHOB XHMMHUYECKOW HAYKH
Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEITEIHHOCTH YeJIOBEKa U KaK OJJHOTO M3
KOMITIOHEHTOB MHUPOBOI KynbTypbl. C METOAMYECKON TOYKHU 3PEHUS TaKOM MOAXOJ K ONpeAETICHUIO
Lenel U3y4eHus MpeMeTa ABISETCS BIIOJHE ONPaBJAaHHbIM.

CoriacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMU LIEJIAMHU U3y4EeHUsI TpeaMeTa « XUMUs» Ha 6a30BOM
YPOBHE SIBIISIIOTCSA:

- (opmupoBaHue CcHCTEMBbl XHMHYCCKAX 3HAHUA KaK BaXHEHIIEH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbl MHpa, B OCHOBE KOTOPOW JIeKaT KIIIOUEBbIE IOHSTHS,
(yHIlaMeHTaJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHHE WU IIOHMMaHHUE
CYIIHOCTH JOCTYIHBIX 000OIIEHUIH MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH HX
Pa3BUTHS U CTAHOBJICHUS;

- (opmupoBaHuEe M pa3BUTHE NPEJICTABICHUM O HAy4YHBIX METOJAX MO3HAHMS BEIECTB U
XUMHMUYECKUX peaKiuil, HEOOXOUMBIX JUIsl MPUOOPETEHNsI YMEHUN OPUEHTUPOBATHCSI B MUPE BEILIECTB
1 XUMHUYECKUX ABJIEHUH, UMEIOIINX MECTO B MPUPO/JIE, B MPAKTUUYECKON U TIOBCETHEBHOM KU3HU;

— pa3BUTHE YMEHUU U CIOCOOOB AESITEIBLHOCTH, CBA3AHHBIX C HAOIIOACHUEM U OOBSCHEHUEM
XUMHUYECKOTO SKCTIEPUMEHTA, COOIIOCHUEM TTpaBuil Oe30macHoro oOpaimieHus ¢ BeuiectBamMu. Hapsmy
C 9TUM cojiep)KaTebHas XapaKTepUCTHKa Lelel U 3a/1ad W3ydyeHus MpeaMeTa B MporpaMMe yTouHeHa
U CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMHM TPUOPUTETAMH B CHCTEME OOIIEro CpeaHEero
oOpazoBanus. CerogHss B TNpENoOJaBaHUM XUMUU B OOJblIeH CTENEeHH OTHAETCS MpenrnouTeHUe
MPaKTUYECKOW KOMIIOHEHTE COJIep>KaHusl 00ydeHHUs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
IITKOJIBI, BIIAJICIONIETO HE HAOOPOM 3HaHMH, a PYHKIIMOHAJIHLHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSAMHM AaKTUBHOTO IOJy4EHUs 3HAHWUM W NPUMEHEHUS HMX B PEaJbHON XU3HM [UIsl PELICHHS
MPAaKTUYECKUX 3a]a4.

B 3T0#f cBsi3M mpu M3ydeHUUW mpeameTa «XUMUsS» JOMHHHUPYIOIIee 3HAYCHHE MPHOOPETAroT
TaKue LEeNH U 337a4d, Kak:

- ajganTanus oOydJarouuxcs K yCJIOBUSIM AMHAMUYHO pa3BUBAIONIETOCS MUpa, GopMHUpOBaHUE
WHTEJUJIEKTYaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K CaMO0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY MPUHATUIO TPAMOTHBIX PELMIEHUH B KOHKPETHBIX MKU3HEHHBIX CHUTYalUsX,
CBSA3aHHBIX C BEILIECTBAMH U UX IPUMEHECHUEM;

- (opmupoBanue y o0Oy4aromMXCs KIIOYEBBIX HAaBBIKOB (KIIIOYEBBIX KOMIIETEHLIUN),
UMEIOLUX YHHUBEpPCAIbHOE 3HAUEHHUE MJIs PA3JIMUYHbIX BHJIOB JCSITEIBHOCTU: pEIIeHUs Mpooiiem,
MOMCKA, aHallu3a U 00paboTKU UHPOPMAIMH, HEOOXOTUMBIX JJIsl IPUOOPETEHUS ONbITA JESTEIbHOCTH,
KOTOpasi 3aHMMAaeT BaKHOE MECTO B MIO3HAHUU XUMHH, a TAKKE JJI1 OLIEHKHU C IO3ULUN SKOJIOTUYECKOMN
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YelOBeKa U
MIPUPOJHYIO CPENY;

— pa3BHUTHE MO3HABATEIbHBIX HWHTEPECOB, WHTEIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE 3HAHUSI 10 XUMUU B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU IS
MOMCKA U aHaJIM3a y4eOHOH M HaydHO-TIOMYNIAPHON HHPOPMALUU XUMUYECKOTO COJIepyKaHMS;

- (opMupoBaHHE U pa3BUTHE y OOYUYaAIOUIMXCS aCCOLMATUBHOIO U JIOTMYECKOT'O MBILIUIECHUS,
HaOJII0/1aTeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE€ OCOOEHHO HEOOXOJIUMBI, B YAaCTHOCTH,
MIpU TJIAHUPOBAHUU U MTPOBEAECHUU XUMHUECKOTO SKCIIEPUMEHTA;

— BOCHHTaHHUE y 00ydaromuxcs yOekIEHHOCTH B TYMaHUCTHUYECKOW HANPABICHHOCTH XUMUH,
e€ BaXHON pOJIM B pEHIEHWH TIOOAIBHBIX NPOOJIEM pPAUOHAIBHOIO MPUPOAONOIb30BAHUS,
MIONIOJTHEHUSI DJHEPreTHMYECKUX PECYPCOB M COXPAaHEHUs NPUPOJHOTO PABHOBECHS; OCO3HAHUS
HE00X0AMMOCTH OEepeKHOTO0 OTHOULIEHHS K HPUPOJE U CBOEMY 3/I0pPOBBIO, a TaKXKe MPHOOpETEeHUs
ONBITA HUCIOJIb30BAHUS TOJIYYCHHBIX 3HAHUWU Ui MPUHATUS TPAMOTHBIX PEIICHHA B CUTYalHUsX,
CBSI3aHHBIX C XMMHUYECKUMH siBIeHUsAMH. Llenu u 3amaun u3ydeHus npenMera «XUMHUsD MOTYUHIIN
MOJIPOOHYIO METOIMYECKYIO MHTEPIIPETAIIUIO B pa3/iesie POTrPaMMBIL.



«[Imanupyemble pe3ynbTaThl OCBOCHHUS NpeAMeTa», Onarogaps udemy oOecreueHo 4YETKoe
IIPEJICTABICHUE O TOM, KAakuU€ 3HAHUS U YMEHHUS HMEIOT MpPSAMOE OTHOLIEHUE K pealu3aluu
KOHKPETHOM LIEIIN.

MECTO YYEBHOT'O IIPEJIMETA «XUMMUs1» B YYHEBHOM IIVIAHE
B cucreme cpennero oobumiero oOpa3oBaHus «XUMHSA», U3ydaeMas Ha 0a30BOM YpPOBHE,
IpU3HaHa o00fA3aTeNbHBIM Y4Y€OHBIM MPEAMETOM, BXOJSAIIMM B COCTaB IpeIMETHOM oOlnactu
«EctecTBeHHbIe HAyKN» YUeOHBIM IIJIAHOM Ha €€ U3ydeHHe OTBeIeHO /8 yueOHBIX yaca.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEAMETA
«XUMMUS»
®I'OC ycranaBiuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOEHHUS OOy4arolIMMMCS Mporpamm
cpeaHero mnpo¢eCCUOHAIbHOTO 00pa30BaHUs (JIMYHOCTHBIM, METANpPEAMETHBIM M IPEIMETHBIM).
HayuHo-meTroanueckoil OCHOBOM Al pa3paOOTKH IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHHUS IMPOrpaMM
cpenHero o0miero 00pa3oBaHus SBISAECTCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO0/.

JIMYHOCTHBIE PE3YJIbTATHBI

B cootBeTcTBUM C CUCTCMHO-JCATCIIBHOCTHBIM IMOAXOJAOM B CTPYKTYpEC JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHUS MpenMeTa «XHUMHS» Ha YPOBHE CpeAHero MmpodeCcCHOHATBHOTO 00pa30BaHMs
BBIJICJICHBI CIIEAYIONINE COCTABIISIOIINE:

— 0CO3HaHUE 00YJAOIIMMHUCS POCCUUCKON IPaskIaHCKOW MJICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICTICHUIO;

— HaJINYMC MOTHUBAIINU K 06y‘IeHI/II-O;

— L[eJIeHANPaBJIeHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHUI TMYHOCTA Ha OCHOBE KITIOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAJAUIINI 0a30BOM HAYKH XUMUU,

— TOTOBHOCTb U CHOCOOHOCTH 00Yy4aromuXcsi pyKOBOJACTBOBATLCS B CBOCH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, MPUCYIIMMHU LIETIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

— HaJM4ue MPaBOCO3HAHUS HKOJOTMYECKON KYAbTYphl M CIOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIEC IIJIaHBbI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUsD TOCTUTAIOTCSA B €UHCTBE YYCOHOU U
BOCIIUTATEIBHOM  JleATenbHOCTH. OpraHu3alud B COOTBETCTBUM C  T'YMaHUCTUYECKHUMH,
COL[MOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU U HUJI€aTaMU POCCUMCKOTO IPaXXJaHCKOT 0
oOuiecTBa, MPUHATHIMH B OOIIECTBE HOPMaMU M MPaBHJIAMU TOBEICHHS, CHOCOOCTBYIONIMMU
IpoLeccaM caMOIO3HAHUS, CAMOPA3BUTHS K HDABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH OOYUYaAOLUXCA.

JIM4HOCTHBIE PE3YyIbTAaThl OCBOCHUS NpeaMeTa «XUMHUS» OTpa)karoT CPOPMUPOBAHHOCTH
OTIbITa TIO3HABATEJBHON U MPAKTUYECKOW NIEATENBHOCTH OOy4YaloluXcs MO peaau3allui MPUHATHIX B
oOLIeCTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1. I'pa:kiaHckoro BOCIMTAHUS:

— OCO3HaHHUS 00YUYaAIOLTUMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, yBasKEHUs
K 3aKOHY M IPABONOPSIKY;

— MPEACTABJICHUS O COLMAJIBHBIX HOPMAax M MPaBWIaX MEKIUYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTHUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKON JMEATENBHOCTH TPU CO3JAHUHU YUEOHBIX
MIPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIIIOJHEHUU XUMUYECKHX IKCTIEPUMEHTOB;

— CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMEPEHHs, JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIKU3€E Pa3IMYHbIX BUIOB YUeOHOM NEeSITENbHOCTH;

2. IIaTprnoTNYecKoro BOCNMTAHUS:

— LIEHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAYYHOMY HACIEAMI0 OTEYECTBEHHOMU
XUMUU;

— YBOXKEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHUU M MPAKTHYECKOTO MPUMEHEHHS
XMUMHH, OCO3HAHHUSI TOTO, UYTO JOCTHIKEHHS HAayKH €CTh pe3yJIbTaT JIMTEIbHBIX HAONIOICHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;



— WHTEpeca W IIO3HABATEIbHBIX MOTHBOB B IIOJyYCHUHW H TOCICAYIOIIEM aHaIn3e
UH(OPMALIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3. JlyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

— HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

— CIIOCOOHOCTH OIICHUBATh CHUTYAllMH, CBS3aHHBIC C XUMHYECKUMH SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH;

— TOTOBHOCTH OIICHWBATh CBOE TIOBEJCHHE W TIOCTYIIKH CBOUX TOBAPHUIIECH C TMO3UIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4. @ opMHUpPOBaAHUS KYJIbTYPbI 310POBbSI:

— MOHMMaHUS IIEHHOCTEH 3I0pOBOTO M 0€30macHOTO 00pasza >XKU3HU; HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

— coOIo/IeHns TIpaBUil 0€30IMacCHOTO OOpaIlleHUs C BEIIECTBAMU B OBITY, TTOBCEAHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

— MMOHVMAHWS TICHHOCTH TMPaBWJI HHIUBUAYAIBHOTO W KOJUICKTUBHOTO 0€30I1acHOrO
MOBEJICHUS B CHUTYaIUsAX, YIPOXKAIOMIMX 3J0POBBI0 W KU3HU JIIOJCH, OCO3HAHWS IOCICICTBUN U
HENPHSITHSI BPEHBIX MPUBBIUEK (YITOTPEOICHUS aTKOTOJIsI, HAPKOTHKOB, KYPEHHS);

5. TpynoBoro BocnuTaHusi:

— KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Yy4YCOHO-HCCIICIOBATEIILCKON JESTCIIEHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUIAX JICATEIBHOCTH;

— YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEHNICHUH MPAKTUYCCKUX 3aJ1a4 COIHATBHOMN
HAIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIBI);

— WHTEpeca K MPaKTHICCKOMY M3Yy4EHHUIO MPpodeccruii pa3IMyHOro pojia, B TOM YHCIIe Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

— YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil IS TEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBUIYaJbHOW TpaeKTOpuH oOpa3oBaHMUs,
Oyaymeil mpodeccun U peanu3aluud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6. JKOJIOTHY€eCKOT0 BOCITUTAHNS:

— 9KOJIOTHYECKH  I1eJIeCO00pa3HOT0  OTHONIIEHHMSI K  MHPHpPOJAe, KaK HCTOYHHUKY
CYLIECTBOBaHUS KU3HU Ha 3eMII€;

— MOHUMAaHUS  IJI00AJbHOTO  XapakTepa  OSKOJOTMYECKUX  HpoldiieM,  BIMSHHS
HSKOHOMMYECKHUX MPOLIECCOB Ha COCTOSIHUE MTPUPOTHOM U COLIMATIBHON CPEeIbl;

— OCO3HAHHSA HEOOXOAMMOCTH HCIIOJNBb30BaHUS JOCTHXKCHMM XUMHUU JJIs  pEIICHUS
BOIIPOCOB PALMOHATILHOTO MPUPOAONOIB30BaAHUS;

— AKTUBHOTO HENPUATUS JEHCTBUHN, IPUHOCSILIUX BPE/, OKPYKaro 1Iei MPUPOJIHOH cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONMpUATHBIE SKOJOTHYECKHE TMOCIEACTBHUS MPEeIIPUHUMAEMBIX
JICCTBUHN U IPEJOTBpAIIATh HUX;

— HaJIW4Yus Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHS], SKOJOTHUECKON KYyJIbTYpBHI, OIMbITa
JEeSITEeNIbHOCTH 3KOJIOTUYECKOW HAMPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS MU B TIO3HABATEIILHOM,
KOMMYHHKATHBHOM ¥ COIMANBbHOM NPAKTUKE, CIOCOOHOCTH W YMEHHUS AKTUBHO MPOTUBOCTOATH
HJIC0JIOTUH XeMo(oOouu;

7. ILleHHOCTH HAYYHOT O MO3HAHUS:

— c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

— MOHUMAaHHS CHEIM(PUKU XUMHH Kak HayKd, OCO3HaHHS e€ poilu B (QOpMHUPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO MPECTABICHUs 00 OKPYKAIoIeM MUpe
KaKk O €JUMHCTBE MPHUPOJAbI U YEJOBEeKa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuU
mpo0ieM COXpaHEeHHsI MPUPOIHOTO PABHOBECHS,

— yOeXAEHHOCTH B 0COOON 3HAYMMOCTH XMMHH JUII COBPEMEHHOW IUBUIIM3AINH: B €€
T'YMaHUCTHYECKOW HAIpPaBIEHHOCTH M BAaXXHOW pOJIM B CO3JaHMM HOBOW 0aszbl MaTepuanbHON
KYJIBTYpPBI, pPEIICHUH TI00aTbHBIX MPOOJIIEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON M IKOJIOTMYeCKOi 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, 0OECTIeUeHUN
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YCIOBHH YCHEIIHOTO TpyAa M SKOJOTUYECKH KOMGOPTHOM >KM3HM KaXJOro 4djeHa oOIiecTBa
€CTECTBEHHO-HAYyYHON I'PaMOTHOCTH: NOHUMAaHMsI CYHUIHOCTH METOJOB II03HAHUS, MCIIOJb3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIB30BATh MOIydyaeMble 3HAHHS IS aHAJIM3a U OObSICHEHUS
SBJICHUH OKPY)KAIOLIET0 MHUpa W MPOUCXOMAIINX B HEM M3MEHEHHIi; yMEHUS AelaTb 000CHOBAaHHbBIE
3aKIIIOYEHUSI HAa OCHOBE HAYYHBIX ()AaKTOB M MMEIOLIUXCS JAHHBIX C IENbI0 MOJIYYEeHHUS JOCTOBEPHBIX
BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIB30BaTh XHUMHUYECKHE 3HAHHUS ISl PELICHHUS
po0JieM B peasTbHBIX KU3HEHHBIX CHUTYAIUX;

— MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKOM ESTENbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30oBaHHMIO W CaMOOOpa30BaHUIO, K
AKTHBHOMY TIOJTyYCHHIO HOBBIX 3HAHUH 110 XMMHH B COOTBETCTBHH C )KU3HEHHBIMU MMOTPEOHOCTSMHU;

— MHTEpeca K OCOOCHHOCTSAM Tpylda B pa3InyHbIX cdepax mnpodeccnoHanbHOM
NeSITEeIbHOCTH

METANPEAMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3yiabTaThl OCBOCHUS yU€OHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPETHETO
podeccHoHaIbHOTO 00pa30BaHMs BKIIIOYAIOT: 3HAYUMble U1 (OPMUPOBAHHUS MHUPOBO33PEHUS
oOyyaronuxcs MEXIUCHUIUIMHApHBIE (MEXMpEAMETHbIE) OOIIeHayuyHble MOHSTHS, OTpaXKarollue
L[EJOCTHOCTh HAay4YHOM KapTHUHBI MHpa U CHEHM(PHUKY METOJOB IO3HAHUS, HCIOJb3YEMbIX B
€CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, HEPIHs, SBJIEHUE, MPOLECC, CUCTeMa, Hay4YHbIH (axT,
MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIENOBaHHE, HaOINIOJIEHUE, H3MEpEHuE,
SKCIEPUMEHT U [Ip.); YHUBEpCajbHble yueOHble AeWcTBUs (TIO3HABATENbHbIE, KOMMYHUKAaTHUBHBIC,
perynaTuBHbIe), obecrneynBarouue (GopMuUpoBaHHEe (YHKIHOHAIBHON T'PAaMOTHOCTH W COLIMAJIbHOM
KOMIETEHIIMM  OOyd4aroIluxcs;  CHOCOOHOCTh  OOYy4YaroUIMXCS ~ MCIOJIb30BaThb ~ OCBOEHHBIE
MEXUCIMITIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHMS U YHHMBEpCAJIbHbIE Y4eOHble JEHCTBUS B
MO3HABATEILHON U COIMAIbHON MPAKTUKE

MeranpeaqMeTHble  pe3yabTaTbl  OTPAKAIOT  OBJIAJEHUE  YHUBEPCAIbHBIMH  y4eOHBIMHU
[I03HABATEIbHBIMY, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMHU

OniaieHNe YHHBEPCATbHBIMHU Y4eOHBIMH NO3HABATEIbHBIMH ACHCTBUSIMU:

1. Ba3oBbLIMM JIOrHYeCKMMHU JeHCTBUSIMU:
— CaMOCTOSTENPHO (OPMYIHPOBATh W aKTyaJM3UpOBaTh MPoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

— ONpENCNIATh LENU JEATEIbHOCTH, 3ajlaBasi mapaMeTpbl U KPUTEPUH HX JTOCTHUIKCHMS,
COOTHOCHUTB PE3YJIbTaThl JEATEIbHOCTH C IOCTABJICHHBIMH LEIISMU;

— KCMOJIb30BaTh NMPU OCBOCHUM 3HAHUM MPUEMBI JJOTHUYECKOTO MBIIICHUS — BBIACIATH
XapaKTepHbIE MPU3HAKU MTOHATUN U YCTAHABIIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
TOHATHUS JIIs1 OOBSICHEHUS OTICIBHBIX ()aKTOB U SIBICHHIA;

— BBIOMpaTh OCHOBAaHUS W KPUTEPHH JUISI KIACCH(PUKAIIMK BEIIECTB W XHMHYECKHX
peaxkuui;

— YCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHbBIE CBA3U MEXIY U3Yy4a€MbIMU SIBJICHUSMU;

— TPOUTH JIOTMUECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACAyKTUBHBIC, IO aHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI 1 3aKITIOUCHUS;

— MPUMEHSTH B MpoIiecce MO3HAHUS, UCTIOIb3yeMbIe B XUMUU CUMBOJNYECKHE (3HAKOBBIE)
MOJIeNH, TMPEeoOpa3oBbIBATh MOJETbHBIC MPEICTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ) DIIEMEHTA,
XUMHUecKas popMmysa, ypaBHEHHE XUMUYECKON peakliui — TMPH pelieHNH Y4eOHBIX TO3HABATEIbHBIX
M TPAKTUYECKUX 3a1ad, IPHUMEHATH HA3BAaHHBIC MOJECIIbHBIE IIPEACTABICHUS I BBISBIICHUS
XapaKTEPHBIX IPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMHUUECKUX PEAKLIHMA;

2. ba3oBbIMM HCcIe10BATEIbCKUMU A€M CTBUSIMM

— BJIAJIETh OCHOBAMH METOJ0B HAyYHOI'0 NTO3HAHUS BEILIECTB U XUMUYECKUX PEAKLIU;

— dbopMynupoBaTh IENW M 3a7add  HCCIEIOBAaHUS, WUCIOIB30BaTh IMOCTABICHHBIE H
CaMOCTOSITENILHO C(OPMYITHUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA TMO3HAHWUS U OCHOBBI IS
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(opMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

— BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEICHUS YUYEHHUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HAOIIONATh 3a XOJOM IIPOIecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3yabTar, (OpPMYIUpOBaTh OOOOIIEHHWS W  BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJAbTATOB HCCICIOBAHUSA, COCTABIATH OOOCHOBAHHBIM OTYET O TPOJCTaHHOU
pabore;

— npuoOpeTaTh OMBIT YYCHHYECKOW MCCIEI0BATEIbCKONM W TMPOEKTHOW JeSTEIBHOCTH,
MPOSIBJIATh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB PEIIECHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

3. IIpuémamu padorsl ¢ nHGopManmeii:

— OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHHKAX WHPOPMALUHN (HAYYHO-TIOMYIISIpHAS
JUTepaTypa XUMUYECKOTO COJIEP KaHuUs, CIIPaBOYHbIe MOcoOusi, pecypcbl MIHTepHeTa), aHaTU3UPOBAThH
nH(pOpPMAaLIMIO Pa3INYHBIX BUAOB U (OPM NPECTABICHUS, KPUTUUECKHU OLIEHUBATh €€ JOCTOBEPHOCTH
Y HEPOTHUBOPEUUBOCTH;

— (dhopMynupoBaTh 3aMpochl U MPUMEHSTh pa3jMuHble METOJbI MPH IMOUCKE M OTOOpE
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

— MPUOOpPETaTh OMBIT MUCHOJIB30BAHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUMN
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

— CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYIO (opMy TMpencTaBieHHs HHPOpPMAIUH
(cxembl, rpauku, TUarpamMmbl, TaOIUIbI, PUCYHKH U T I);

— WCIIOJIb30BAaTh HAy4YHBIM S3bIK B KadecTBE CpelicTBa Ipu paboTe ¢ XUMHYECKOU
uHpopmalren: NPUMEHATh MEXNpeaMeTHbIe ((PU3UYEeCKue W MaTeMaTU4ecKhe) 3HAKU U CHUMBOJIBL,
(dbopmyibl, a0OpeBUaTypbl, HOMEHKIATYPY;

— UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HAIISTHOCTH

OBJajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMY J1€HCTBUAMM:

— 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TeMbl B XOJie¢ JUaiora W/Wiu
JUCKYCCUH, BBICKA3bIBaTh HJIeH, (POPMYyIUpOBATH CBOW MPEUIONKEHUS OTHOCHTEIIBHO BBITIOJTHCHHS
MpeJI0KEHHOM 3a/1a4u;

— BBICTYIIATh C MPE3CHTALMCH PE3yIbTaTOB MO3HABATEILHOMN NIEATEILHOCTH, TTOJYICHHBIX
CaMOCTOSITEIPHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBIMOJHEHUH XUMHYECKOTO KCIIEPHUMEHTA,
MPAKTUYECKOW pabOThl 10 HCCICJOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB, peaM3allid y4eOHOTO
nmpoekta © (GOPMYJIUPOBATH BBIBOJBI 110 PE3yJIbTaTaM MPOBEASHHBIX HCCICAOBAHUN IyTEM
COTJIACOBAHUS MO3UIIMH B XOJI€ OOCYKJIEHUS U 0OMEHAa MHEHUSIMHU

OBiaeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH 1iCTBUAMM:

— CaMOCTOSITENILHO TJIAHUPOBATH M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JESITEIbHOCTD,
ompenenss e€ LETM W 3a7add, KOHTPOJUPOBATH M MO Mepe HEOoOXOJUMOCTH KOPPEKTUPOBATh
mpeaiaraeMblii  aqrOpuT™M JEHCTBUI NpU BHINOJHEHUH Y4eOHBIX M HCCIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haunbosnee >(pGEKTUBHBIN COCOO UX pelleHus ¢ Y4ETOM MOJy4eHHS HOBBIX 3HAHHH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

— OCYHIIECTBJISITh CAaMOKOHTPOJb CBOEHM JEATENIbHOCTH Ha OCHOBE CaMOaHajau3a u
CaMOOIIEHKHU

INNPEJIMETHBIE PE3YJIbTATDBI

HpeILMeTHLIe PE3YIbTAaThl OCBOCHHSA ITPOTrpaMMbI CPCAHETO o6mero O6pa3OBaHI/IH 10 XMMHH Ha
0a30BOM YPOBHC OpPUCHTUPOBAHBI Ha obecrneucHue MpEUMYIICCTBCHHO 06H_1606p830BaTeHBHOI71 n
O6H_IeKyJILTypHOI>'I OATOTOBKH 06yqa101unxc51. OHH BKIIIOYAIOT: CHCI_II/I(I)I/I‘{eCKI/IC JJIA y‘-IC6HOl"O
npeamMeTa «XUMUS HAaYYHBIC 3HAHUA, YMCHUSA U CIOCOOBI JIENCTBHUI 110 OCBOCHUIO, UHTCPIPCTALIUN U
r[peo6pa3OBaHmo 3HaHHI>i, BUIBI ACATCIBHOCTHU IIO IMMOJTYYCHHUIO HOBOI'O 3HAHUS U ITPUMCHCHHUIO 3HAHUM
B PA3JIMYHBIX y‘IC6HBIX N PCAIbHBIX XKU3HCHHBIX CUTYyAlUAX, CBA3AHHBLIX C xumuei. B nporpamMmme
MNpECAMCETHBIC PC3YJIbTAThI.

10



[IpenmeTHbIe pe3yapTaThl 0CBOEHMSI Kypca «OpraHudeckas XMMUsD» OTPaXaroT:

1) chopmuposannocmes npedcmasienuti: O XUMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MHUPA, PO XMMUU B TIO3HAHWUH SIBJICHUN TIPUPOJIBI, B POPMHUPOBAHUHU MBIIUICHUS U
KYJIBTYPBI JITYHOCTH, €€ ()YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOAMMOMN /ISl PEIICHHS MTPAKTHICCKUX
3aJ1a4 ¥ 9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHON CPELIE;

2) énadeHue CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJArarolue
MOHATUS (XMMHYECKUH 3JIEMEHT, aToM, 3JEKTpPOHHas O000JIOYKa aTroma, MOJIEKYJa, BaJEHTHOCTbD,
AIIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKAasl CBSI3b, CTPYKTYpHast popmyna (pa3BEpHYyTast U COKpamEHHAN),
MOJIb, MOJISIPHAS. Macca, MOJISIPHBIA 00BEM, YIIepoIHBIA CKeNleT, (GyHKIMOHATBHAS TPYIIa, paauKal,
H30MEpHsl, U30MEPBI, TOMOJIOTUYECKUH PsiJI, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPO/I- U a30TCOJIEprKalline
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COETUHEHMS); TEOPUU U
3aKOHBI (TEOpUsS CTPOCHMsI opraHuyeckux BemecTB A M bByriepoBa, 3akoH coxXpaHEHHUsS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUHU; MUPOBO33PEHUYECKHE 3HAHUS, JIeXKalue B
OCHOBE TTOHUMAaHUSI MPUINHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DAKTOIOTHUECKUE CBEICHUS
O CBOHCTBax, COCTaBe, IOJyYEHUUM U OE30MACHOM HCHOJIb30BAaHUM BAXKHEUIIMX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIILHOCTH YEJIOBEKA;

3) cpopmuposanHocms  YMeHUU  GblA6NAMb  XapaKTEepHbIE  NPU3HAKU  TOHSATHUH,
YCTaHaBJIMBATh WX B3aMMOCBSI3b, UCIIOJIb30BATHCOOTBETCTBYIOIIME MOHITHS MPU ONMUCAHUM COCTAaBa,
CTPOEHMS U NPEBPALICHUN OPraHUYECKUX COECTNHEHNN;

4) chopmMupo8anHocmsb yMeHUll UCNOIb308aMb XUMUUECKYI0 CUMBOJIMKY JUISl COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaul€HHOW) (OpMYN OpPraHMYEeCKHX BEIIECTB U
YpaBHEHUH XMMMUYECKUX PEaKUUi; uzeomaenueams MOJEINA MOJEKYJ] OpPraHWYECKUX BELIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHHUS,;

5) cpopmupo8anHocms — yMEeHUll  YyCmaHaeIueams MPUHAIEKHOCTh  U3YYEHHBIX
OpraHMYECKUX BEUIECTB IO UX COCTABY M CTPOCHHUIO K OMpPENeIEHHOMY KiacCy/TpyIIe COeIuHEHUI
(yryie- BOAOPOJbI, KHUCIOPO- U a30TCOJAEPIKAIINE COCTMHEHUS, BBICOKOMOJIEKYISIPHBIE COCIUHEHHUS);
dasamb WM HazBaHUs 1o cucremarndeckod HomeHkiaatype (IUPAC), a Takxke mNpuUBOAUTH
TPUBUAIbHBIE HAa3BaHUS OTIENbHBIX OPraHMYECKHUX BEIIEeCTB (ITHJIEH, MPOTMUIIEH, AalleTUJIEH,
STUJICHTJIUKOJIb, TIHIEPUH, (eHod, GopManbIerui, alueTalbIerul, MypaBbuHas KUCIIOTa, YKCyCHas
KHCJIOTa, OJICMHOBAsl KHUCIOTa, CTEApUHOBAas KHCIO- Ta, IJII0K03a, (PYKTO3a, Kpaxmall, LEeJII0J03a,
TJTMITAH);

6) chopmuposanHocms yMeHus onpeoeniams BUABI XUMUYECKON CBA3M B OPraHMYECKUX
coeMHEHUsX (OJIMHAPHbBIE U KPATHBIE);
7) chopmupo8anHocms yMeHuss npuMeHsms TOJIOKEHUSI TEOPUH CTPOCHHUS OPraHUYECKUX

BeniectB A M BytiiepoBa it 00bsICHEHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUSI,
3aKOH COXPAHEHUS MAacChl BEIICCTB;

8) CchOpMUPOBAHHOCbL  YMEHUUl Xapakmepu3o8ams COCTaB, CTPOCHHE, (U3NYECKHE U
XAUMUYECKUE CBOMCTBA THIHMYHBIX MPEICTABUTENCH PA3JIMYHBIX KJIACCOB OPraHMYECKHX BEIICCTB
(MeraH, 3TaH, STHIICH, NMPOIWICH, alleTWIeH, OyraaueH-1,3, metuinOyraaueH-1,3, OEH3011, METaHOJI,
ATAHOJI, STWICHTJIUKOJb, TIUIECPUH, (EHOJ, aleTalbJeTuI, MYpaBbUHAs M YKCYCHas KHUCIIOTHI,
TJII0KO3a, Kpaxmall, IeJUII0JI03a, aMHUHOYKCYCHAsl KHCIIOTA); WLIIOCMPUPO8ams TEHETHYECKYIO CBSI3b
MEXJy HUMH YPaBHCHHUSMH COOTBETCTBYIOIUX XHUMHYECKMX pPEAaKIHUHA C HCIHOJb30BAHUEM
CTPYKTYPHBIX (hopmyIt;

9) CchopMupoBaAHHOCMb YMEHUs XApaKmepu308ams UCTOUYHUKU YTIIEBOJIOPOTHOTO CHIPhS
(HedTh, MPUPOIHBIH a3, Yrojb), CIIOCOOb! UX MEpepadOTKU U MPAKTUUYECKOEe MPUMEHEHHUE MPOTYKTOB
nepepaboTKH;

10)  cgopmuposannocme ymenuii nposoOums BBIYHUCICHUS MO XMUMHYECKUM YPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKIUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB MM MPOIYKTOB PEaKIMH);

11)  chpopmuposannocms ymeHnuil 61adems CUCTEMOW 3HAHWM 00 OCHOBHBIX METOIAX
HAyYHOTO IIO3HAHWS, HCIOJBb3YEeMbIX B XMMHU IPH HM3YyYCHUU BEUICCTB M XUMHUCCKUX SIBICHHI
(HabnroieHne, U3MEpeHHe, SKCIIEPUMEHT, MOJICIMPOBAHUE), UCNONb308aMb CUCTEMHBIE XUMHUYECKUE
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3HAHUS JUIS IPUHSATHS PEILICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBA3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM,;

12)  cghopmuposannocme ymenuii cobrooams npaguia TMOJIb30BaHUS XUMUYECKON MOCYI0U
U J1ab0paTOpHBIM 000PYIOBaHHMEM, a TAKKe IpaBUiIa OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

13)  cghopmuposannocme ymenull niaHUpPoO8ams U 6bINOJHANMb XUMUYECKHA IKCIICPUMEHT
(mpeBpalieHHsT OpPraHMYECKUX BELIECTB IpPU HAarpeBaHUM, IIOJyYEHUE STHJIEHA U M3YYEHHUE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIMH OPraHUYECKUX BEIIECTB, JACHATypalus OCJKOB NpH HarpeBaHUH,
LBETHbIE peaklUU OeJi- KOB) B COOTBETCTBUHM C MpaBUIaMHU TEXHUKU 0€30IIaCHOCTH IIPU 0OpaleHUH C
BELIECTBAMU U  JAaOOPAaTOPHBIM O0OPYAOBAHMEM, nNpedcmasiiams PE3ylNbTaTbl XUMHUYECKOTO
SKCTIIEpUMEHTa B (pOpMe 3alKCH YPaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U (hopmynuposams BHIBOIBI
Ha OCHOBE ATHX PE3YJIbTATOB;

14)  cghopmuposanrnocmo ymenutl KpUmuiuecku aHaIu3upo8ans XAMUIECKYI0 HHPOPMAIIHUIO,
MoJlydyaemMyto u3 pasHbix ucrouHukos (CMU, UnTepHeT u nip.);

15)  cpopmuposannocme ymenuti cobon00ams NPasund SKOJOTHUYECKU I1€ECO00pa3HOTOo
MOBEICHUS B OBITY U TPYJOBOM AEATEIBLHOCTU B LENAX COXPAHEHMsI CBOETO 3/10pPOBbS M OKpYyKarolen
MIPUPOJHON Cpelbl; 0CcO3HA6amb ONACHOCTb BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI OINPEIEIEHHBIX
OpraHWYECKUX BEIIECTB, MOHMMas cMbicin mokazarens [IJIK, noscuams Ha npumepax crocoObl
YMEHBIIIEHUS U IPEIOTBPAILICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YelIOBEKa;

16)  mis 00ydYaroIMXCsi ¢ OrPAHUYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHUE NMPUMEHSIThH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMMO3HAHUS BEUIECTB U XMMHUECKUX SBJICHUM;

17)  ana chembiXx W CIa0OBHUISIINX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh pelibeHO
TOYEUHYI0 cucteMy 06o3Hauenuit JI bpaitng muis 3anucu xumuueckux Gopmyi

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHueckasi XuMUs» 0TPaXKakoT:

1) cpopmuposanHocms npeocmasgienuti: 0 XAMUYECKOM COCTaBIISIIOIIEH eCTECTBEHHO-
HayYHOU KapTUHBI MUPA, POJIM XMMUU B IO3HAHUHU SIBJICHUN IPUPOJIbI, B POPMUPOBAHUU MBILUICHUS U
KYJIBTYpbI JINYHOCTH, €€ ()YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOUMON AJISl PEUICHUS MPAKTUHYECKUX
3a/1a4 ¥ 9KOJIOrMYecKd 000CHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0pPOBbIO U IIPUPOIHOI cpee;

2) é1adeHue CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollue
NOHATHS (XUMHUYECKHI 3J€MEHT, aToM, H30TOm, S-, P-, 0-3JeKTpOHHBIC OpPOWTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM, BaJ€HTHOCTb, AJIEKTPOOTPHUIIATENILHOCTb, CTEIEHb OKHCIICHHS,
XMMHYECKas CBS3b (KOBAJIGHTHAs, MOHHAsA, METaJNIn4YecKasi, BOAOPOHAs ), KpUCTaTnYecKasl peiéTka,
TUINBl XUMHUYECKHX pEaKLMi, pPacTBOP, OJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs
JMCCOLMAIUs, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHMUYECKOH pEaKluu, XUMUYECKOE
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPUSI FIMEKTPOJIUTUUECKON AUCCOIUAINH, TEPUOJUUECKUN 3aKOH J]
W Menpeneesa, 3aK0OH COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUSI U MIPEBPAICHHS SHEPTHUH TIPU
XUMHUYECKUX PpEaKlUAX), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHM SA3BIK XUMHUH, MHUPOBO33PEHUYECKHE
3HAHMS, JIeKAllie B OCHOBE IMOHUMAaHMUS NPUYMHHOCTH MU CHUCTEMHOCTH XWMUYECKUX SIBICHUU,
(dakTonoruueckue CBEACHHUS O CBOWCTBAX, COCTaBe, MOJYYEHMH W O€30MacHOM HCIHOJIb30BaHUU
BKHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKON JESTEIbHOCTH YeJI0BEKa,

3) chopmuposanHocms  YMeHull  GblA6lAMb  XapaKTEepHbIE  MPU3HAKU  TOHSATHH,
YCmMaHagnueams WX B3aUMOCBS3b, UCNOb3086amMb COOTBETCTBYIOIIME TOHSATHS TPH OMUCAHHUH
HEOPraHUYECKHUX BEIIECTB U UX MPEBPAILCHUN;

4) chopmMuUpo8anHOCms yMEeHUll UCNOIb308AMb XUMUUECKYI0 CUMBOJIMKY ISl COCTABICHUS
(dbopMyI BelIecTB U ypaBHEHUN XUMUYECKUX peakiuil; cucrematndeckyto HomeHknarypy (IUPAC) u
TPUBUAIBbHBIE HAa3BaHMs OTICIbHBIX HEOPTraHMYECKUX BEUIECTB (yrapHbIil Tra3, YIJIEKHCIBIA Tas,
aMMUaK, raméHas U3BeCTh, HeraliéHas U3BeCTh, MUThEBas COAA, TUPUT U JIP.);

5) cpopmupogannocmes  ymeHuu onpeoeisimb BAIEHTHOCTh U CTENEHb OKHUCIICHUS
XMUMHUYECKUX DJIIEMEHTOB B COSIMHEHMSIX PA3TUYHOTO COCTaBa; BHJI XUMUYECKOU CBS3H (KOBAJICHTHAS,
WOHHAs1, METAJJIMYECKas, BOJOPOIHAS) B COEAMHEHUSX; TUI KPUCTAIUIMYECKON PEIETKA KOHKPETHOTO
BEIECTBA (aTOMHAas, MOJIEKYJIsIpHAs, MOHHAs, METAININYEeCKas); XapaKTep Cpelibl B BOAHBIX PACTBOPAX
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HEOPraHUYECKUX COECAUHEHHUI;

6) chopmupogannocmes  yMeHull  yCmaHaeiueams TPUHAUICKHOCTh HEOPraHUYECKUX
BEIIECTB 0 MX COCTaBY K OMNpPEAEIEHHOMY KiIacCy/Tpylre COEAMHEHHH (IpOCThie BEIeCTBA —
METaJUTBI U HEMETAJIJIBI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIN);

7) chopmuposannocmes  yMeHull packpvléams CMBICI Tepuoandeckoro 3akona J| U
MenyeneeBa 1 IEMOHCTPUPOBATh €T0 CHCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO
byHKIWH;

8) chopmuposanHoCms  yMeHull Xapakmepuzoéams SIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB |1—4 mepuonoB Ilepuonnueckoil cuctemMbl XUMUYECKUX siemeHToB [| U
MeHeneeBa, UCIOJIB3YSI HMOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY, «IHEPICTUYCCKUE YPOBHHY;
00bACHAMb 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XUMHUYECKHX JJIEMEHTOB W WX COCIMHCHHN IT0
nepuoaam u rpynmnam [lepuoaudeckoit cucteMbl XUMUYECKUX d51eMeHTOB /[ V1 MenneneeBa;

9) copmuposannocms  ymenuti  xapaxmepuzosamo (onucvliéamsv) OOIIUE XUMUYESCKUEC
CBOMCTBAa HEOPraHMYECKMX BELIECTB pa3IMUHBIX KJIAcCOB; Hn0OOmMEepicoams CYIIECTBOBaHHE
TEHETUYECKOM  CBSI3UM  MEXKJAY HEOPraHMYECKMMHU  BEIIECTBAMH C  TIOMOIIBIO  YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

10)  cgopmuposannocme ymenus kiaccu@uyuposans XUMUUECKHE PEAKIUH TI0 Pa3THYHBIM
MpU3HaKaM (YUCITy UM COCTaBY pEarupyrollnX BEIIeCTB, TEIIOBOMY 3(PQeKTy peaxiuu, u3MEeHEHHUIO
CTETeHEeW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIMH, YYaCTHIO KaTalu3aTopa);

11)  cghopmuposannocmo ymenuii cocmaegisime YpaBHEHUS PEAKIUil Pa3UYHBIX THIIOB;
TIOJTHBIE U COKpAIIEHHBIC YPABHEHHUS PEaKIIUii HOHHOTO 00OMEHa, yUYUTBIBAsI YCIIOBHS, TIPH KOTOPBIX ATH
peaKkIuy UIyT J0 KOHIIA,

12)  cghopmuposannocme ymenuii nposooums PEakluM, MOATBEPKAAIOIINES KaYeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHMYECKUX BEIIECTB; pPACHO3HABAMb  ONBITHBIM IMYTEM  HOHOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMUECKHUX BEILIECTB;

13)  cgopmuposannocmo YMeHuu packpvieams CYLIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUi OCPEICTBOM COCTaBJICHHUSI 3JIEKTPOHHOIO OalaHca 3TUX PeaKLnid;

14)  cpopmuposannocmos ymenutl 06bACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiinu
OT pa3NUYHBIX (DAKTOPOB; XapaKTep CMEIICHHUS XUMHUYECKOIO PpABHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3aeiicTBus (mpuniun JlelllaTense);

15)  cghopmuposannocme ymenuil xapakmepuzosams XAMHUYECKUE MPOLECCHI, JICKAIIHE B
OCHOBE TPOMBIIUIEHHOTO TOJY4YeHHs] CEpPHOM KHUCIOTHI, aMMHaka, a Takke CPOPMUPOBAHHOCTH
npejacTaBieHuii 00 OOImMX HAy4YHBIX NPUHLMIAX M HSKOJIOTMYECKUX MpobiieMax XUMHYECKOTO
IIPOU3BO/ICTBA;

16)  cgopmuposannocmo ymenuti nposoOumv BHIYHCICHHS C HCIOJIb30BAHHEM MOHATHS
«MaccoBasi JI0JIsS BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B MPHU XUMUYECKUX PEAKIIMSIX,
Macchl BeIleCTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY
OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIIOBOTrO 3¢ (ekTa peaklnud Ha OCHOBE 3aKOHOB
COXPaHEHHUs MacChl BEIIECTB, MPEBPAIICHUS M COXPAHEHUS DHEPTUH; CPOpMUPOBAHHOCHb YMEHUl
cobnroams npasuia MOIb30BaHUS XUMHUECKOHN MOCY0i 1 1a00paTOpHBIM 000PyIOBaHUEM, a TAKKE
mpaBuiia OOpalieHusi C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 10 BBIIIOJHEHUIO
1a60pPaTOPHBIX XUMHUYECKHUX OTIBITOB;

17)  cghopmuposannocme ymenull nIaHUPOSBAMb U GLINOJHANbG XUMHUYECKHH SKCTIEPUMEHT
(pasznmokeHue MepoKCHAa BOJAOPOJAa B MPHUCYTCTBHM KaTalu3aTopa, OMpeleleHHe Cpedbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO WHIUKATOPA, BIUSHUE PA3NUYHBIX (DAKTOPOB HA CKOPOCTh
XMUMHUYECKOHN peakinu, pe- akilMi MOHHOTO 0OMeHa, KaueCTBEHHBIE peaklny Ha Cynbdar-, KapOOHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI; PEIIEHUE SKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMaM «MeTaiiby 1
«HeMmeTamnel») B COOTBETCTBUM C MPaBUIIAMU TEXHUKH 0€30MACHOCTH MPH OOpaIleHUu! ¢ BEIECTBAMHU
1 1a00paTOPHBIM 000PYIOBAHUEM, NPEOCMABIAmb PE3yAbTaThl XUMHUECKOTO SKCIIEpUMeHTa B (hopme
3aMiCcU YpaBHEHUH COOTBETCTBYIOIIUX peaKUUid U ¢opmyruposams BBHIBOABI HAa OCHOBE 3THUX
pe3ynbTaTOB;

18)  cghopmuposanrnocme ymenuil Kpumuiecku aHAIUUPOSANb XUMUIECKYI0 HH(POPMALIHUIO,

13



[I0JIy4aeMyto U3 pa3Hblx uctouHukoB (CMU, Unrtepuer u ap.);

19)  chopmuposannocme ymenuil cobmodamev npasulad IKOIO2UHECKU TEIECO00pa3HOro
MOBEJICHHSI B OBITY U TPYIAOBOH JESITEIBHOCTH B LENSAX COXPAHEHUSI CBOETO 3[I0POBbS M OKPY)KAIOLIEH
MPUPOJHON CpEeJbl; OCO3HABaTh OMACHOCTH BO3JACHCTBUS Ha JKHBBIC OPraHU3MBbI OMPEACIEHHBIX
BellecTB, MoHMMas cMmbica nokaszarens I1JIK, noscnams Ha mpumepax crocoObl yMEHBIIEHUS U
MPEIOTBPAILEHHS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJI0BEKa;

20)  nmns oOy4aroIMXCs ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE TPUMECHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX TO3HAHHUS BEIIECTB M XMMUYECKHX SIBIICHUI;

21) s cruenbiX W CIA0OBHAANIMX OOYYarONIUXCSA: YMEHHE HCIOJIb30BaTh PEIbeHO
TOYEYHYI0 cucteMy o6o3HaueHuil JI bpaiins i 3anucu xumuueckux (popmyit.

COJAEPKAHUE YYEBHOT O ITIPEJJMETA «XUMMUSI»

TeopeTnueckre OCHOBBI OPTraHUYECKOW XUMUH.

[Ipeamer opranuueckoil XUMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B TMOJIYYCHUH
HOBBIX BEILIECTB UM MaTepuayioB. Teopus cTpoeHUs opraHmdeckux coenuHeHuit A M bytieposa, eé
OCHOBHBIEC TMOJOXKeHUA. CTpyKTypHbIe (HOPMYJbI OpPraHUYECKUX BEIHIECTB [ OMOJIOTHS, H30MEpHS.
XuMu4deckasi CBSI3b B OPraHUuECKUX COSTMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSA3H.

[IpencraBnenne o kiaccuukanuu OpraHMYECKUX BemiecTB. HoMeHkmaTypa opraHWYecKux
COCTMHEHUH (CHCTEeMaTHYeCKas) W TPUBUAIbHBIC HA3BaHUS BAXKHEUIIUX TPEJICTABUTENICH KJIaCCOB
OpPraHUYECKUX BEIIECTB.

OKCHEPUMEHTATbHBIC METOJIbl WM3YYCHHS BEIIECTB W WX MPEBpAIEHUH: O3HAKOMJICHHE C
oOpasraMu OpPraHMYEeCKUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE; MOJICTUPOBAHUE MOJIEKYJI
OPraHWYECKUX BEIIECTB; HAONIOACHUE W OIMHCAHWE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHUU (IIaBJIeHHE, OOYTIIMBAHKUE W TOPECHHE).

YriaeBo10poabl.

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psAx MeTaH W 3TaH — MPOCTEUIINE
MPE/ICTAaBUTENN AJIKAHOB: (U3MYECKHEe M XUMUYECKHE CBOICTBa (peakUWU 3aMelleHUs U TOpPEHus),
HaX0XJCHUE B IPUPO/IE, OTYyUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUUA P DTWIEH W MNPONMIEH — MPOCTEUIINE
MPEJICTABUTENIM  AJIKEHOB: (DU3UYECKUE U XUMUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMUS,
raJIor€HUPOBAHUS, TUIPATALlUN, OKHCIECHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuenbl byramuen-1,3 u wmetunOyraamen-1,3: cTpoeHue, BaKHEWIINE XHUMHUYCCKUE
cBOICTBa (peakus noauMmepusanun). [lonydenne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psll. ALICTHIIEH — MPOCTCHIIHIA
MIPEJICTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE, (PU3UYECKHMEe U XUMUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH, TOPSHHSI ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl beH3on: coctaB, cTpoeHue, (¢U3MYECKHME M XHUMHYECKHE CBOICTBa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MIOJIydeHUE U IPUMEHeHue 70nyon. cocmas, cmpoerue, guzuieckue

U Xumuyeckue ceoucmed (peakyuu 2an02eHUpO8aHUs U HUMPOBAHUS) NOJYYeHUe U npumeHeHuel
TokcuuHOCTh apeHOB ['eHeTHYecKas CBsI3b MEXK/Ty YIIIEBOJIOPOaMH, IPUHAUICKAIIMMHI K Pa3IHYHBIM
KJIaccaM.

[IpupoiHBIE UCTOYHUKHU YIIIeBOA0PoA0B [IpupoaHblil ra3 1 nonytHsle HeTsIHbIE Ta3bl. HedTh
u e€ mnpoucxoxiaeHue. CrnocoObl nepepabOTKH He(TH: MEpPeroHka, KpPeKUHT (TepMUUYECKHH,
KaTaJInTHUecKui), mupous. IIponykrel nepepa®boTku HeTH, MX IPUMEHEHHUE B TPOMBILIIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €To epepaboTKH.

OKCIepUMEHTAIbHbIC METOAbl M3YYEHHUS BEIIEeCTB M MX NPEBpallleHUH: O3HAKOMIIEHHE C
oOpa3laMu MjacTMacc, KaydykoB M pe3uHbl, koyekuuu «Heptb» u «Yromb»; MonenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB U TaJIOT€HONPOU3BOIHBIX; MMPOBEACHNUE MPAKTUYECKONH pabOThI: MOTyueHHE
STUJICHA U U3YYEHHUE er0 CBOICTB.

Pacuémmnuie 3a0auu

Bbruncnenus no ypaBHEHMIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA WM MPOAYKTa PEAaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJJHOTO U3 MCXOJIHBIX
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BEIIECTB WJIK IPOJAYKTOB PEAKITHH).

Kucnopoacoaepxaiiye oOpraHuuecKue COSTUHEHHUSL.

[IpenenpHBIE OJHOATOMHBIE CHHPTHI MeETaHON M 3TaHOJ: CTpPOSHUE, QUINYECKUE U
XMMHYECKHE CBOWCTBA (peakuuu ¢ aKTUBHBIMU METAJJIAMH, TaJOT€HOBOJOPOJAAMH, TOPEHHE),
npUMeHEeHHE. BoIOpOHbIE CBS3M MEXIYy MOJICKYIaMH CHUpPTOB. JleiicTBHME MeTaHONia U 3TaHOJIa Ha
OpraHW3M YeJIOBEKa.

MHOT0aTOMHBIC CIIUPTHI DTUJICHIJIMKOJb M TIIMICPUH: CTPOCHHE, (PU3HUECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE CO MICIIOYHBIMH METAJUIAMH, Ka4eCTBEHHAs PEaKIHs Ha MHOTOATOMHEIE
cnupThl). JleiicTBHe HA OpraHU3M 4esioBeKa. [I[puMeHeHHe TIIHIIEPUHA U ATHIICHTITUKOJIS.

DeHOM: CTPOSHUE MOJICKYJbI, (PH3UYECKHE M XUMUYCCKHE CBOMCTBA. TOKCUYHOCTH (heHOJIa.
[Ipumenenue denoua.

Anpaerunibl U kemowusl. QOpMaIbIETH I, alleTAIBACTHA: CTPOCHHE, (PU3UIECKUE U XUMUYECKUE
CBOWMCTBa (peaKkIWM OKHUCJICHHUS W BOCCTAaHOBIICHHUS, KAYECTBEHHBIC PEAKIUH), TIOIyYCHHE U
MIPUMCHCHHE.

Ayemon: cmpoenue, ¢usuyeckue u XumMuueckue ceoucmea (peakyuu OKUCIeHUs U
80CcCmMaHo8enust), noayderue u npumerernue. OTHOOCHOBHBIC TPEICIIbHBIC KapOOHOBBIE KHUCIIOTHI.
MypaBbrHAsE M YKCYCHasi KHUCJIOTBI: CTpOCHHE, (U3HUECKHEe M XHMUYECKHUE CBOWCTBA (CBOWCTBA,
oOmue I Kiacca KHUCIIOT, peakmus 3TepuUuKaIinv), NojJydeHne U npuMeHenune. CTeapuHOBas U
OJICMHOBAs KUCJIOTBHI KaK MPEACTABUTEIN BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJH BBICIIAX
KapOOHOBBIX KHCIIOT, X MOIOIIEe ACHCTBHE.

CnoxHble 3(pHUpBI Kak MPOU3BOJHBIC KAapOOHOBBIX KHCIOT. ['MIPOIU3 CIOXKHBIX 3(PHPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckas posb )KHpPOB.

VYrieBojapl: cocTaB, KiaccupuKanus yriieBoJoB (MOHO-, IW- M TOJUcaxapuibl). ['moko3a —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYIbI, (pU3MUecKue U XUMUYECKHE CBOMCTBA
(B3ammoneiictBue ¢ ruapokcugom Menu(ll), okucmenne amMuadyHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OpPO’KEHHE TIIIOKO3bI), HAXOXKICHHUE B MPHUPOJIE, IPUMEHEHUE, OUoJIorniecKasi poJib.
®otocuHTe3. DpyKTO3a KaK H30MEP TIIFOKO3BI.

Caxaposza — npedcmagumens Oucaxapuoos, 2UOpoIU3, HAxX0HCOeHue 8 npupooe U NPpUMeHeHue.

Kpaxman u unemmono3a kak npupoAHble nonuMepbl. CTpoeHHe Kpaxmaiga M LEeJUTIONI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEaKIHsl ¢ HOA0M).

OKCIIEpUMEHTANIbHBIC METOJbl M3YYEHHs BEIIECTB M WX NPEBpAlllCHUW: MpPOBEACHUE,
HaOJI0/IeHNEe M ONHCaHWE JEeMOHCTPALIMOHHBIX OIBITOB: FOPEHHE CHHPTOB, KAUECTBEHHBIC peaKluu
OJIHOATOMHBIX CHHUPTOB (OKuCiIeHHe »dTaHona okcuaoM Mmeau(ll)), MHOroaTOMHBIX CHHPTOB
(B3ammogeiicTBue TimnepuHa ¢ ruapokcuaom Meau(ll)), ampaerugoB (OKHCIEHHWE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) m rugpoxcuaom menu(Il), B3ammonelicTBHEe Kpaxmalia ¢ HOJAOM);
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuémmnule 3a0auu

Boruricnenus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYeCTBa UCXOJAHOTO
BEIECTBA WJIM MPOJIYKTa PEaKlMu MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJAHOTO M3 MCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIINH).

A3oTCcoepKale OpraHndeckie COeqMHECHHUS.

Amunel. Memunamun u auuiuH: cocmas, cmpoeHue, Quaudeckue u XumMuieckue Cceoucmed
(eopenue, szaumoodeiicmeue ¢ 60001 u Kucromamu).

AMUHOKHUCIIOTHl Kak aM(OTEpHble OpraHWuYecKue coequHeHus. DU3UYECKHe U XUMHUYECKHE
CBOMCTBa aMUHOKHUCIOT (HA MpUMepe TTUIMHA). buonornueckoe 3HaueHne aMiHHOKHUCTOT [lenTuabt.

benku kak mNpUpOaHBIE BBICOKOMOJNEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAS H
TpeTHUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€JIKOB: THAPOIU3, JeHATYpallus,
KaueCTBEHHBIC PEAKIIMH HA OCIKU.

OKCIIEpUMEHTANILHBIE METOJbl W3YUCHHs BENIeCTB W WX MpEBpallleHUH: HaONIoIeHUuEe U
OTIMCaHHE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OelIKOB MPH HarpeBaHWU, I[BETHBIC pPEaKIIUU
OETKOB.

BricokoMOTNeKyIsIpHBIE COSTUHEHHUSI.
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OCHOBHBIE TIOHATHS XMMHHM BBICOKOMOJIEKYISIPHBIX COEAMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHO€ 3BEHO, CTEIEHb NOJUMEPU3ALMH, CPEAHSSI MOJIEKyJsspHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — MOJIMMEpHU3alus U MOJIUKOHICHCAIHS.

IInacmmaccol (noausmunen, NOIURPONULEH, ROJUBUHUIXTIOPUO, noaucmupon). Hamypanonwvii u
cunmemuyeckue Kayyyku (6ymaoueHogulil, X10ponpeHosblil U U30NPeHo8blil). Borokna: namypanvhvle
(xn0nox, wepcmo, WENK), UCKYCCMBEHHble (ayemamuoe 80JI0KHO, 8UCKO3a), cCunmemuieckue (Kanpou
U naecawn). JKCIIEPUMEHTAIBHBIE METO/Ibl M3YYEHHUs BEUIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHUE C
o0pa3aMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

Meoscnpeomemmoie ceasu

Peanuzanus MEXIpeIMETHBIX CBSI3€H MPU M3YYEHUH OPraHUYECKOW XMMUU OCYLIECTBIISIETCS
yepe3 HCIO0JIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX IMOHSATHH, TaK U IOHATHH, SBISIOLIUXCS
CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IPEIMETOB €CTECTBEHHO- HAYYHOTO 1IMKIIA.

OO01ue ecTecTBEHHO-HAayuUHbIE MOHSTHS: SBJIEHHE, HAyyHbIH (hakT, TUNoTe3a, 3aKOH, TEOpus,
aHaJlu3, CHHTE3, KiIacCupUKalus, NEepPUOAUYHOCTb, HAONIOJEHNE, W3MEpPEHHE, OSKCIIEPUMEHT,
MOJETUPOBAHUE.

®dusnka: MaTepus, dHEPrus, Macca, aToOM, 3JIEKTPOH, MOJIEKYyjia, SHEPreTUYEeCKHl ypOBEHbD,
BEIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, (PU3MUECKUE BEITUYMHBI U €AUHUIIBI MX
H3MEpEeHUsl.

buomorus: xnerka, opraHusMm, Ouocdepa, OOMEH BEHIECTB B OpraHusMme, (POTOCUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muieBble MPOIYKTHI, OCHOBBI PAIIOHAJILHOIO MHUTAHHSA, MOIOIIKME CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTe€pHalbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

OBIIIAA 1 HEOPTAHUYECKAS XMW

TeopeTnueckue OCHOBBI XUMUU.

XUMUYECKUN d37IeMeHT. Atom. Sapo aroma, H30TOMbI. DOnekTpoHHass 000J0YKa.
DHepreTUyYeckre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d-amemeHTbl. OCOOEHHOCTH
pacrmpeiefieHdss JJIEKTPOHOB IO OpPOHWTAISIM B aTOMaxX OJJIEMEHTOB IIEPBBIX YETBHIPEX MEPUOIOB.
DneKTpoHHass KOH(HUTypalusi aTOMOB.

[Tepuoanueckuii 3axkoH u Ilepuoguyeckas cucrema xumudeckux snemeHToB I I Menpaeneesa.
CBsa3p mepuoamyeckoro 3akoHa u Ilepuomuueckoil cucTteMbl XUMUYECKUX dieMeHtoB I U
MenneneeBa ¢ COBPEMEHHOW TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIIOKHBIX BEHIECTB 1O TPYIIaM U IIEPHUOIaM.
3HayeHHue NEePUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKash CBSA3b. BUIbl XUMUYECKOH CBSI3U (KOBAJCHTHAS HETIOISPHAS
W TIOJISIpHAs, UOHHAs, MeTayuiyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHONM XUMHUUYECKOW CBSI3U
(oOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIN). Bomopoanas cBs3b. BaqeHTHOCTh. DIEKTPOOTPULIATEILHOCTD.
CreneHb OKHCICHUSA. VIOHBI: KATHOHBI M aHUOHEI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOWCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonatue o aucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast 1os
BEILIECTBA B pacTBOPE.

Knaccudukarnus HeopraHuyeckux coeauHeHuil. HomeHknaTypa HEOpPraHWYECKUX BEIIECTB.
I'eneTnyeckast cBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIICKAIUX K PA3TUUYHBIM KJIACCaAM.

1Kypcueom B TeKcTe BBIIEIEHBI JIEMEHTHl CONEPKAHMS yUeOHOTO MaTepHana, KOTOphIE
M3Yy4alTCd B O3HAKOMHTEIHHOM IUIAaHE W HE BKJIIOYAIOTCS B COCTaB MPEIMETHBIX PEe3Y/IbTaTOB
ocBoenust OOIT COO na 6a30BOM ypOBHE.
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Xumnueckass peakuus. Kiaccupukanus XUMHYECKHX peakUuid B HEOPraHUYECKOH W
OpraHMYECKOM XUMHUH. 3aKOH COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHHS WU IPEBpallECHUs
SHEPTrUU MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pPa3IUuUHBIX (akTopoB. OOpaTUMblE peaKluu.
Xumunyeckoe paHoBecue. @akTopsl, BIUAIOIINE HA COCTOSHUE XMMUYECKOTO paBHOBecus. [IpuHnmmn
JlellaTense.

OnexkTponuTtnueckas auccouuanus. CunbHble U cinabble nekTposuThl. Cpena BOJHBIX
pacTBOPOB BEIECTB: KUCIAs, HEUTpasbHas, 1ieiaouHas. [lousmue o 8odopoonom noxazamene (PH)
pacmeopa. Peakuuu HMOHHOTO OOMEHa. [udponus HeopeaHuyecKux U Op2aHU4ecKux 6eujecms.
OKHCANTENBbHO-BOCCTAHOBUTEbHBIE PEAKUMU. [lonsamue 00 31eKkmponuze pacniagos u pacmeopos
coneti. Ilpumenenue snekmponusa.

OKCIEPUMEHTATbHBIC METOJIbI U3YYCHHS BEIIECTB U MX MPEBPAIEHUN: JEMOHCTpAIIUs TaOIHII.
«Ileppognueckass cucrteMa xuMHuueckux »dsemeHToB [ W MengeneeBa»; u3ydeHHE MOJAEIEH
KPUCTAITIMYECKUX PEHIETOK; HAOMIOJEHNE U ONHUCAHUE JEMOHCTPAIMOHHBIX U J1a00PaTOPHBIX OIBITOB
(pa3znokeHue MepoKCcHaa BOJAOpOJAa B IMPHUCYTCTBUM KaTalu3aTopa, OINpeAeieHHE CpPelbl pacTBOPOB
BEILIECTB C IIOMOINIbIO YHUBEPCAJIBHOTO HWHAMKATOpa, pEaklud HOHHOTO OOMEHa); IMpOBEACHUE
MPaKTUYECKOU paboThl «BrusiHUE pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMHUUECKOU PEAKIIUI.

Pacuémmnuvie 3a0auu

Pacuérel Mo ypaBHEHHSM XHMHUYECKHX PEaKIHil, B TOM YHCIE TEPMOXUMHYECKHE PaCUETHI,
PacuéThl ¢ UCIOJIb30BAHUEM MOHSITUS «MaccOBast 0JIsl BELIECTBAY.

Paznen 2. Heopranndeckasi Xumus

Hewmeramnsl. Ilonoxkenne HemetaiioB B [lepnoanueckoi cucreMe XUMHYECKUX 3IEMEHTOB /]
N MengeneeBa 1 0cOOEHHOCTU CTpoeHUs! aTOMOB. Du3nyeckre CBOWCTBA HEMETAIOB. AJUIOTPOIHUs
HEMETAJUIOB (Ha TpUMeEpe KHUCIoponaa, cepbl, ¢ocdhopa u yriepoaa). XHUMHUUYECKHE CBOWCTBA
BOKHEHUIINX HEMETAIJIOB (TaJIOTEHOB, Cephl, a30Ta, pocdopa, yriepoaa U KpeMHUS) U UX COCAMHEHHUI
(OKCHIOB, KUCIOPOACOAEPHKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHHIN).

[IpuMeHeHne BaXKHEMIINX HEMETAUIOB U UX coennHeHnil. Meramisl. [lonoxxenne MeTaiios B
[Tepuoanueckoit cucrteme xumuueckux d3jeMeHTOB J[ M MenneneeBa. (OcoOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000J0YeK aTOMOB MeTayuioB. OOmme Qusnyeckue cBoiicTBa MeTauioB. CriiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUN psAJl HAPSHKEHUI METAJLIIOB.

XHWMHYECKUE CBOMCTBA BAKHEUIITUX METAUIOB (HATPUM, KaIMK, KaJblIUWA, MAarHUH, a JFOMUHHAM,
LUHK, XpOM, ¥eJe30, Me/Ib) U UX COCTUHEHHI.

OO6mue cnocoObl moNydyeHus: MeTauioB. Memannypeus. Kopposus memannos. Cnocobwi
s3awumul om koppo3uu. lIpuMeHenne MeTaioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl U3YYEHUs] BEUIECTB M MX MPEBPAIICHUI: U3y4YE€HHUE KOJUICKLIUU
«MeTanisl U CIJIaBbly, 00pa3lioB HEMETAIIOB; PEIICHHE SKCIePUMEHTANbHBIX 3a/1a4; HaOII0eHe U
OTHCAaHKE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH/IA ATIOMUHHUS C
pacTBOpaMu KUCJOT U LIEN0Yei, KaYeCTBEHHbIE PEAKIIUK HAa KATHOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl macchbl BemiecTBa MM 00bEMa ra30B MO U3BECTHOMY KOJIHYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; pacy€Thl Macchl (00BbEMaA, KOJIMYECTBa
BEII[ECTBA) MPOIYKTOB PEaKIUH, €CITU OJJHO U3 BELIECTB UMEET MPHUMECH.

XUMUS U )KU3HbD.

Ponp xumum B oOecrieueHUH HKOJIOTUYECKOM, SHEPreTHUecKOd M MHIEeBO 0e30MacHOCTH,
pa3BuTuu MeauUuHbL. [IoHATHE 0 HAYYHBIX METOJAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBienust 00 OOMIMX HAYYHBIX MPUHIUINAX MPOMBIIUICHHOTO MOJNYYEHHUS Ba)KHEHIIMX
BEILIECTB.

UenoBek B MHUpE BELIECTB U MAaTEpUaJOB: BaKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpPAacKW, CTEKIO, KepaMHKa, MaTepHalibl JJisi 3JIEKTPOHUKH,
HaHOMATEPHUAIIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUS.

XUMHS U 3I0POBbE YEJIOBEKA: NMPaBHIIa UCIOJb30BAHMS JIEKAPCTBEHHBIX MPENapaToB; MpaBuiIa
0€301MMacHOTO UCTOIH30BaHUS MPENapaToB OBITOBON XUMUHU B TIOBCETHEBHOM KU3HU.
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Meosicnpeomemnvie céasu

Peanuzanust MEXIpEIMETHBIX CBSI3eH NpU U3YyYCHHHM OOLIe M HEOPraHMYeCKOW XHMHHU B
cpeaHeM npodecCHOHANTBHOM 00pa30BaTeIbHOM YUPEKICHUN OCYLIECTBISETCSA Yepe3 UCIOIb30BAHNE
KaKk OOLIMX eCTeCTBCHHO-HAyYHBIX MOHATUH, TaK M TOHSITHUN, SBISIOUIMXCS CHUCTEMHBIMH IS
OTJIEbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEeHHO-HAayYHbIE TMOHATUS: HAYYHBIH (PaKT, THUIOTE3a, 3aKOH, TEOPHUs, aHAJIM3,
CHHTE3, KJIacCH(PUKaLus, TEPUOTUIHOCTD, HAOMIOICHHE, SKCIIEPUMEHT, MOJICIMPOBAaHIE, U3MEPEHHE,
SIBJIICHUE.

®dusuka: maTtepus, HSHEpPrus, macca, aroM, 53JEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUH YpPOBEHb, BEILIECTBO, TEJNO, OOBEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opranusm, sKocucreMa, Ouochepa, Makpo- 1 MUKPOIIEMEHTbI, BUTAMUHBI,
0OMEH BElIECTB B OPraHUu3Me.

I'eorpadust: MuHEpabl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: XMMHYECKas MPOMBIIIJIEHHOCTb, METaJUIyprusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHajIoB, CEIbCKOX03SIIICTBEHHOE MTPOU3BOJICTBO, MUIIEBAs IPOMBIIIJIEHHOCTh, (hapMalleBTHYECcKas
MIPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaJIoB, AIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U .
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Bcero 78 yacos

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O TIPEIMETA «XUMMUS»
Y4eOublii npeamer «Xumus» (0a30BbIi YPOBEHbD)

IIpumepHbIe TEMBI,
packpbIBaIue JAHHbIN
pa3zes nporpamMmmsl, 1
KOJIMY€CTBO 4aCOB,
OTBOJAMMOE HA UX U3YyYECHHE

OcHoBHOE coaepkaHnue

OcHoOBHbBIE BH/BI N€ATCJIBHOCTH oﬁyqamumxcn

Pa3nen 1. TeopeTuyeckue 0CHOBBI Opranuyeckoi xumun (6 4)

Tema 1.

IIpenMer oprannvyeckoil XUMHUH.
Teopust XUMHUYECKOTO CTPOEHUS
OpraHUYECKUX COCTUHEHUN

(6 =)

IIpeamer opraHnueCcKOl XUMHH: €€ BOSHUKHOBEHUE,
Pa3BUTUC U 3HAYCHUEC B IMOJTYUCHHUU HOBBIX BEUICCTB U
MaTeprayioB. Teopus CTpOSHHS OPTAHMYECKUX COCTUHEHUN A
M bytnepona, e€ ocHOBHBIE TTONIOKEeHHSI. CTPYKTYpHBIS
(hopMyJIBl OPraHMYECKUX BEIIECTB. I OMOJIOTHs, H30MEpHs.
XuMudeckas CBSI3b B OPraHNY€CKUX COCIUHCHUAX: KPAaTHbBIC
CBSI3H, G- U TT-CBSA3H.

[pencrarnenue o knaccupUKAIMKA OPTaHHYECKUX BEIICCTB.
HomenknaTypa opraHU4ecKuX COeINHEeHHH
(cucremaTrueckas) ¥ TpUBHAIFHBIC HA3BAHUS BaJKHEHIITNX
MIPEeCTaBUTENEH KIIACCOB OPTaHMYECKUX BEIIECTB.

JdemoHcTpanuu

— O3HAKOMJICHHE ¢ 00pa3llaMy OPraHUYECKHUX BEIIECTB U
MaTeprajaMH Ha UX OCHOBE;

— OTIBITHI TIO TIPEBPAIIEHUIO OPTAaHNIECKUX BEIIECTB IPH
HarpeBaHuM (IJIaBlIeHIe, OOyTINBaHUE U TOPEHHE)

JlaGopaTopHbIii ONBIT

MOJIETPOBAHIE MOJIEKYJI OPTaHUYECKHUX BEIIECTB

PackprIBaTh CMBICI M3y4aeMBIX TTOHSTHH (BBISBIATH
UX XapaKTepHbIE MPU3HAKHN ), YCTAaHABIMBATH UX
B3aMMOCBSI3b

IIpuMeHsATh TONT0KEHNUS TEOPUH CTPOSHHS
OpTraHUYEeCKUX COCTMHEHUN

A M Bbytneposa 1t 00BbSCHEHUS 3aBUCHMOCTH
CBOICTB BEIIIECTB OT WX COCTAaBa M CTPOEHUS
Hcnons30BaTh XUMUYECKYIO CHMBOJIUKY IS
COCTaBJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOMH, COKpaIIEHHON) (HhOpMYIT
OpPTaHWYECKHUX BEIIECTB

OnpenensiTe BUIABI XUMUYECKOH CBSI3U (ONMHAPHBIE,
KpaTHBIE) B OPTaHUYECKUX COCIIMHEHUSIX
PackpbIBaTh posib OpraHUYECKON XUMUH B KU3HU
YeNI0BeKa, MILTIOCTPUPOBATE CBSI3b C IPYTUMU
HayKamH.

HaGmroaTe 1 onuchIBaTh IEMOHCTPAIIMOHHBIE OIIBITHL;
MTPOBOJIUTH M OMFCHIBATH JJAO0OPATOPHBIE OMBITHI

Paznen 2¥YraeBogopoani (28 4)

Tema 2.
[penenbHbBIC YTIIEBOIOPOIBI —
ajKaubl (6 1)

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psall. MeTaH u
3TaH — MPOCTEHIINE IPEICTaBUTENH aJKAHOB: (pru3nyeckue u
XUMHYECKHE CBOICTBA (peaKINy 3aMEICHUS U TOPEHUS),
HaXOXXICHUE B IPUPOJE, TOTyIEHUE U IPUMEHEHHE.

PackpbIBaTh CMBICIT N3y9aeMbIX TOHATHI (BBISABISTH
UX XapaKTepHBIE TPU3HAKH), YCTAHABINBATH UX
B3aUMOCBSI3b, HCIIOJIF30BATh COOTBETCTBYIOIIHE
TIOHSITHS ITPU OIMCAHUH COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OpraHUYECKUX COCTUHECHU.
Hcrnonb30BaTh XUMUYECKYIO CUMBOJIUKY JIIST
COCTaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpaIIEHHOM) popmym
OpraHWYECKHX BEIIECTB.

YcTaHaBiIMBaTh IPUHAATICKHOCTD BEILIECTB K
orpeen€HHOMY KJIaccy YIIeBOAOPOJIOB MO COCTABY U
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CTPOEHHIO, Ha3bIBaTh UX M0 CHCTEMAaTHYECKOU
HOMEHKJIaTyp€; IPUBOIUTH TPUBHAJIBHBIC HA3BAHUS
OTJENBHBIX NPEACTABUTENEN YIIEBOAOPOAOB

Tema 3.

Henpenensubie
YIJIIEBOJOPOABI: aJIKECHBI,
aNKaIneHbl, akuHbl (14 1)

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN psijl. DTHIIEH U
MPOMNIIEH — MPOCTEHIINE MPeCTaBUTENN AJIKEHOB!
(usnvecKre U XMMUYECKHUE CBOMCTBa (peaKkinu
TUAPUPOBAHMS, TAIOTEHUPOBAHMS, THPATAIINH, OKUCIICHHS U
MOJIMMEPHU3allnN ), MOTYUYeHHE U TIPUMEHEHHE.

Ankamuensl byraguen-1,3 u metunOyraauen-1,3: crpoenue,
BaKHEWIITNE XMMHUECKHE CBONCTBA (PEaKIusl
nonumepu3sanun). [lomyuenne cHHTETHYECKOT0 KaydyKa U
PE3UHBI.

AJIKUHBI: COCTaB H OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUI
pAaa. AueTnuieH — MPOCTEUITNI MPeICTaBUTEND aAIKIHOB!
COCTaB, CTPOEHUE, (PU3MUECKIE U XUMHYECKIE CBONCTBA
(peakuny THAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALINH,
TOpPEHHNS), TOTy4ICHNE U IPUMEHEHHE.

OnpenensaTe BUABI XUMUYECKOM CBSI3U B MOJIEKYJax
YTIEBOOPOIOB; XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIMOHHON CIIOCOOHOCTH YTIIEBOAOPOOB OT
KPaTHOCTH KOBAJIEHTHOU CBSI3H.

XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHNE,
(du3MYECKHE U XMMUYECKUE CBOMCTBA, BAYKHEUIITHE
CrIOoCOOBI MTONTyYEHHUS TUIIMYHBIX MPe/ICTaBUTeNeH
Pa3IMYHBIX KJIACCOB YTIIEBOJOPOJOB (METaHa, ITaHa,
JTHUJICHA, alleTHIeHa, OyraaueHa-1,3, OeH3oma).
BBISBIATE T€HETHUECKYIO CBSA3b MEXKLY
YTIEBOOPOAMH | ITOATBEPKAATH €€ HalTu4re
YPaBHEHUSIMU COOTBETCTBYIOUTIX XUMHYECKHX
peaKkIuii C UCTIONIb30BAHUEM CTPYKTYPHBIX (OPMYII.
XapakTepru30BaTh HCTOYHUKHU YTIIEBOJIOPOIHOTO CHIPBS
(HedTh, IPUPOAHBIHA Ta3, YTOIlb), CIIOCOOBI HX
nepepaboTKH U MPaKTHIECKOE IPUMEHEHIE
MIOJIy4a€MBIX POAYKTOB.

Tema 4.
Apomartmaeckue
YTIIEBOIOPOIBI (2 )

Apensl benson: cocras, crpoeHue, HU3NISCKUE U XUMUUECKHE
CBOMCTBA (peaKIMK rajJoreHUPOBAHUS U HUTPOBAHMUS ),
TIONTy4YeHHEe U TPUMEHEeHHe. 101y01. cocmas, CmpoeHue,
@usuueckue u xumuyeckue ceolicmsa (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHU), NOTYYeHUe U NPUMEHEHUe.
TokcuuHOCTh apeHoB ['eHeTnyeckas CBs3b YIJIEBOAOPOAOB,
MIPUHAISKANX K PA3THIHBIM KIIACCAM.

Tema S.

[IpuponHbie HCTOUHUKHU
YIJIEBOAOPOIIOB U HX
niepepabotka (6 1)

IIpupoaHbie HCTOYHUKH YIIIeBOAOpOAOB. IIpupoanslii ra3 u
noryTHele HeTsHbIe ra3sl. HedTh u e€ mpoucxoxaeHue.
Crioco0b! epepadoTku HeTH: TIEPETOHKA, KPEKUHT
(Tepmudeckuii, KaTAMTHIECKUH ), uponn3. [IpogykTer
nepepaboTKH HeTH, X IPUMEHEHUE B IPOMBIIIJICHHOCTH U B
ObITy. KameHHBIH yronb U IpoAayKThI €ro nepepaboTKH.

Hcnons30BaTh eCTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — TMPOBEICHNE, HAOIOIEHNE U OTTHCAaHUE
XUMHYECKOTO SKCTIepuMeHTa (JTAGOpaTOpHBIC U
MIpaKTHIECKHEe paboTHI).

CirenoBaTh IIpaBHiIaM O€30ITacHON PabOTHI B
1a60paTOPUH TPU HCIIONE30BAHUN XUMUIECKON
mocynbl W 000pyIOBaHMUS, a TAKKE IIPaBUIIAM
oOpaIleHws ¢ BEMIeCTBAMU B COOTBETCTBUH C
WHCTPYKITUSMH I10 BBITOTHEHUIO JTa00paTOPHBIX
OIIBITOB M IPAKTUYECKUX PabOT MO MOIYICHUIO U
M3YYEHUIO OPTaHUYECKHIX BEIIECTB.

[IpencraBiaTe pe3ynbTaThl SKCIIEpUMEHTa B (popme
3aIUCH YPAaBHEHU COOTBETCTBYIOLINX PEAKUUN U
JIeNaTh BEIBOABI HA UX OCHOBE.
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JdemoHcTpanus

—xosexkuun «HedTs» u «YT0omb»

JlaGopaTopHbie ONBITHI

— O3HAaKOMJIEHHE C 00pa3aMu MIacTMacce, KayuyKoB U

PE3UHBL;
MOJEIUPOBAHKUE MOJIEKYJ YIIIEBOAOPOLOB U
rajoreHonpou3BOIHBIX.

IIpakTH4yeckas padora

Ne 1 Ionmy4yenue 3TuIeHa U U3yUYEHHE €TI0 CBONCTB.

Berauciaenus
— M0 YpaBHEHUIO XUMHYECKOW peakny (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOT O BEIIECTBA MJIM MPOILYKTa PEAKIHH 110
U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOI'O U3 UCXOIHBIX
BEIIECTB MJIM MPOAYKTOB PEAKIINN).

IIpoBOAUTE BEIYUCIIEHUS 110 YPABHEHUIO XUMUYECKOU
peaxnum.

CaMOoCTOATENBHO MIaHUPOBATH U OCYLIECTBISATH CBOIO
IIO3HABATEIBHYIO NEATEIBbHOCTD; IPUHUMATh AKTUBHOE
y4yacTue B IPpyMIoBOi yueOHON A TeITbHOCTH.

Paznen 3. Kucsiopoacoaep:kaimue opraHudeckue coeqmuenns (22 1)

Tema 6.
CrmpTsl.
®enon (6 9)

[penenbHBIE OTHOATOMHBIE CIUPTHL. METaHOI ¥ ATAHOIL:
cTpoeHune, pu3nyeckne 1 XMMHUYIeCKHe CBOWCTBA (peakinuu ¢
AKTHBHBIMH METaJIAMH, TaJIOTCHOBOIOPOJaMH, TOPEHHUE),
npumeHenue. BojgopoaHas cBs3k. JleicTBUe MeTaHoma U
3TaHOJa HA OPTaHU3M YeIOBeKa.

MHOroaToMHbIE CTUPTHI. DTHIICHTIIUKOIb U TJINIEPUH:
cTpoeHune, pu3nYeckne 1 XMMUIEeCKHe CBOWCTBA
(B3anMozieiicTBHE CO MIENOYHBIMU METaJUIAMH, KaueCTBEHHAs
peaxIysi Ha MHOTOATOMHBIE CITUPTHI).

JelicTBue Ha opranu3M uenoBeka. [I[pumeHeHue TuiepruHa
Y STHIICHTJTUKOJSL.

®enon. CTpoeHne MONIEKYIbI, (PU3NIECKHE U XUMUIECKHE
cBoiicTBa (henona. TokcuaHoCcTh deHona. I[Ipumenenne
(henoma.

Tema 7.

AJbIeruael.
KapOGoHoBBIE KHUCITOTEHI.
Crnoxnsie 3¢upst (10 1)

Anpnerunsl 1 kemonsl. @opManbIeru, aneTaabIer U
CTpoeHune, GU3NIecKre U XUMUIECKHEe CBOUCTBA (peakiinu
OKHCIICHUS H BOCCTAHOBIICHU S, KAUECTBEHHBIE PEAKIINH),
MOTy4eHUE U TIPUMEHEHHE.

Ayemon: cmpoenue, gpusuueckue u Xumudeckue ceoncmaa
(peaxyuu OKUCIeHUs U 0CCMAHOBLEHUS), NOTYHeHUe U
npumenerue.

OnHOOCHOBHBIE ITpeAeIbHbIE KapOOHOBBIE KHCIIOTHI.
MypaBbHHas B YKCyCHas! KUCIIOTBI: CTpOeHHE, pU3nyecKue u
XMUMHYECKHE CBOWCTBA (CBOMCTBa, 00LIME ISl Kiacca

PackpbIBaTh CMBICT H3ydaeMbIX TOHATHH (BBISBISATH
WX XapaKTepHbIE MPU3HAKHN ), YCTAHABIMBATH UX
B3aMMOCBSI3b, UCTIOIH30BATh COOTBETCTBYIOIINE
TIOHATHUS TIPY OTMCAHUH COCTaBa, CTPOCHUS U
MpEBpaILEHU OPraHUYECKUX COEAMHEHUM.
Hcnons30BaTh XUMUYECKYIO CHMBOJIHKY IS
COCTaBJICHHSI MOJIEKYIIAPHBIX M CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIIEHHOH ) (OPMYIT OpTaHUIECKUX
BEIIECTB.

YcraHaBnMBaTh IPUHAIIEKHOCTD BEIIECTB K
orpenenéHHOMY KJIaccy IO COCTaBy M CTPOEHHIO,
Ha3BIBaTh UX 110 CHCTEMATHIECKOH HOMEHKIIATYPE;
MIPUBOJWUTH TPUBHAIHLHBIE HA3BAHMUS OTIEIBHBIX
MIpeJICTaBUTENeH KUCIOPOCOAEPIKAIINX
COEIMHEHUN.

XapakTepru3oBaTh COCTaB, CTPOCHUE, IPUMEHEHNE,
¢du3nUecKre 1 XUMAYECKHE CBOWCTBA, BAXKHEHIIIHE
CIIOCOOBI ITOTYYEHUS TUITHYHBIX MPEICTaBUTENeH
Pa3IMYHBIX KJIACCOB KHCIOPOICOAEPKAIINX
COeMHeHnH (MeTaHoa, TaHOMa, TIUIepHHa,
¢enona, GopMabaeruaa, aneTanbIeruaa, YKCyCHON
KHCJIOTBI, TJIFOKO3bI, Kpaxmala, EeIITI0I036);
BBISIBIIATh TEHETUYECKYIO CBS3b MEXKY HUMU U
MOATBEPKAATH €€ HATTMYNe YPABHEHUSIMU
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KHCIIOT, PeaKiysl dSTepru(UKaLum), TOTydeHue u
npuMeHeHne. CTeapuHOBast U OJIEMHOBAsI KUCIIOTHI Kak
MPEACTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJI BBICHIMX KapOOHOBBIX KHCJIOT, X MOIOIIEE JISHCTBUE.
CrnoxxHbie 3QHPBI KaK MPOU3BOTHBIE KAPOOHOBBIX KHCIIOT.
Tanponus cnoxubIX 3¢gupoB. XKupsl. ['uaponus Kupos.
IIpumMenenue xupoB. bruonorndeckas posb >KHPOB.

Tema 8.
VYrneBonsr (6 1)

VYrneBonsl: cocTas, KiaccuuKalys yriieBoJoB (MOHO-, JTU-
U moiucaxapupl). ['oko3a — mpocTelmmii MOHOCaxapua:
OCOOEHHOCTH CTPOCHHUSI MOJIEKYJIbI, (PU3UUECKHE U
XUMUYECKHE CBOMCTBA (B3aUMOICUCTBHE C THAPOKCHIIOM
menn(Il), okucnenne aMMHauYHBIM PACTBOPOM OKCHIA
cepeoOpa(l), BoccTaHOBIICHHE, OPOKEHHE TIIFOKO3bI),
HaxoXJIeHNE B IPUPOJIE, TPUMEHEHUE, ONOTIOTHYecKas pPoJib.
®orocunTe3. DpyKTo3a Kak U30Mep TIIHOKO3bI

Caxaposza — npedcmasumenvb OUcCaxapuoos, 2uopou3,
Haxooicoenue 8 npupooe u npuMeHeHue.

Kpaxwman u nemmtono3a Kak mprupOIHbIE TOTMMEPHI.
Crtpoenne kpaxmaia 1 HemToia036l. Ouznyueckue u
XUMHYECKHE CBOMCTBA Kpaxmalia (THAPOIN3, KaYeCTBEHHAS
peaxIys ¢ HomoMm)

JlaGopaTopHble ONbITHI

—TOpEeHHne CIIUPTOB;

— OKHCIIeHue 3Tanona okcuaom menu (11);

— B3anMoelicTBHE TIIUIepruHa ¢ TrapokcuaoM meau (1I);
— OKWICIIEHHE alTbAETHIOB aMMHAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rmmpoxcumom meam (II);

B3aUMOJIEHCTBHE KpaxMalia ¢ HoaoM

IIpakTnyeckas padora

No 2 CpoiicTBa pacTBOpa YKCyCHOU KHCIIOTBI.
Boruuciaenus

— I10 YpaBHEHUIO0 XUMHYECKOH peaknuu (Macchl, 00hEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA MIIA MIPOAYKTA PEAKITUH 110
M3BECTHBIM Macce, 00bEMY, KOJTMIECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKITUH).

COOTBETCTBYIOIIMX XMMUYECKUX PEAKLIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMY.

OnuceIBaTh COCTaB, XUMHUYECKOE CTPOEHHE U
MIpUMEHEHHE KUPOB, XapaKTepU30BaTh NX 3HAYCHUE
AT JKU3HCACATCIbHOCTU OPraHnu3MOB.

Oco3HaBaTh OMACHOCTb BO3JEUCTBUS Ha JKHUBHIE
OpraHu3Mbl OHpeIleJIéHHI)IX OpPraHn4eCKuX BEUICCTB U
IMMOSACHATH Ha IpUMEpax CHOCO6I)I YMCHBILICHUS U
MMPpEAOTBpAILLICHUA UX BPEIHOT'O BO3,Z[CI\/’ICTBI/IH Ha
OpPTraHM3M YeJIOBEKa.

— TpOBe/IeHN e, HAOIIOIEHUE U ONICaHHE
XUMHYECKOTO SKCTIepuMeHTa (JJaOopaTOpHBIE 1
MPaKTUYECKHE PAOOTHI).

CrnenoBaTh mpaBuiIaM 0e30MacHON padOTHI B
71a60paTOPUH TPU MCIIONE30BAHUN XUMUYECKON
Mocyabl ¥ 000pyIOBaHUS, a TAKXKe MPaBHiIaM
oOpaIleHnst ¢ BEMIECTBAMHU B COOTBETCTBUU C
HWHCTPYKIIHUAMM BBIITOJTHCHHUA na60paT0pHHx OIIBITOB
U TIPaKTHYECKUX padoT IO MOIyYSHUIO U U3YUEHHIO
OpPraHUYECKUX BELIECTB.

[IpencraBisaTh pe3yabTaThl IKCIEPUMEHTa B hopMe
3allMCHU YPaBHEHUI COOTBETCTBYIOLIUX PEAKLIMI 1
JieNaTh BBIBO/IBI HAa MX OCHOBE.

IIpoBOIUTE BHIYUCIIEHUS IO YPABHEHUIO XUMUYECKON
peakLuu.

CaMoCTOSTENBHO MJIAHUPOBATH U OCYILIECTBIIATH CBOIO
MI03HABATEIbHYIO IESITEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTHe B TPYIIIOBOI y4eOHOH AeATeNbHOCTH.

Paznen 4. A3oTconep:kaniyue oprannieckue coequHeHus (6 4)
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Tema 9.
AMUHBI. AMUHOKHCIOTEL.
Benku (6 9)

Amunvl. Memunamun u anuaun: cocmas, cmpoenue,
Qusuyeckue u xumuuecKue ceolcmsa (2openue,
g3aumooeticmsue ¢ 000U U KUCTOMAMU,).
AMUHOKHCIIOTHI KaK aM(OTEPHBIC OPraHHYECKIE
coeauHeHns. Ouznueckre 1 XUMUYECKAE CBOMCTBA
aMUHOKHUCIIOT (Ha mpUMepe TuIuHa). bruonornyeckoe
3HAYE€HUE aMUHOKHUCIOT. [lenTuasl.

benku xak mpupoaHbIe BHICOKOMOJIEKYISIPHBIC COSTUHCHUS.
ITepBuynHas, BTOpuYHAS U TPETUIHAS CTPYKTYypa OEITKOB.
XUMUYECKUE CBOWCTBA OCIKOB: THPOJIN3, ICHATYpaIus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKH.

JdemMoHcTpanun

— JIeHaTypalus OeJIKOB MPH HAIPEBAHUHU;

[IBETHBIE PEAKITNU OEITKOB

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBISBISATH
UX XapaKTepHbIC IPU3HAKH ), YCTaHABINBATH UX
B3aMMOCBS3b, UCIIONB30BATh COOTBETCTBYIOIINE
TIOHATHUS TIPY ONMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILEHU OPTaHUYECKUX COEANHEHUM.
Hcnonp3oBaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOIA, COKpAIIEHHOI) (hopMyJT
OpPTaHUYECKHUX BEIIECTB.

OnpenensaTe IPUHAUIEKHOCTD BEIIECTB K
orpenenéHHOMYy Kilaccy 10 COCTaBy M CTPOEHHIO,
Ha3bIBaTh UX 110 CHCTEMAaTHYECKOH HOMEHKJIATYPE;
MIPUBOJUTH TPUBHAILHBIE HA3BAHUS OT/IENbHBIX
IIpeICTaBUTENEH.

XapakTepru3oBaTh COCTaB, CTPOCHUE, IPUMEHEHNE,
¢bu3nUecKre U XMMUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI MTOTYYEHUS TUITMYHBIX MPEICTaBUTENeH
a30TCO/IEPIKAINX COSAMHEHNH (TIMIHA 1 OEITKOB).
ITosicHATh Ha IpMepax 3HaYeHUE OENKOB IS
OpraHU3Ma YEJIOBEKA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HaHUSI — HAOIIOJAaTh U ONHCHIBATH
JIEMOHCTPALIMOHHBIA SKCIIEPUMEHT.
CaMoCTOsTeNBHO MJIAHUPOBATH U OCYIIECTBISTh
CBOIO [TI03HABATEIbHYIO ACATEIbHOCTh; IPUHUMATh
aKTHBHOE yJacCTHE B TPYIIIOBOH yIeOHOI
JIEATENbHOCTH.

Paznea. 5. BbicokoMoJieKyJIsip

Hble coenHeHus (2 1)

Tema 10.
[Tnactmaccel. Kayuayku.
Bomnokna (2 )

OCHOBHBIC MTOHATHSI XUMHHU BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI: MOHOMED, MOTUMEp, CTPYKTYPHOE 3BEHO,
CTETeHb MOTMMEPU3aIliH, CPEIHSS MOJICKYIsIpHAs Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCIMHCHUN — MOTUMEPU3aLUs ¥ MOTHKOHICHCAIUS
Inacmmaccwt (noausmuien, NOIUNPONUIIEH,
NOIUBUHUNXTIOPUO, HOTUCTHUPOIL).

Hamypanvnoiii u cunmemuueckue xayuyku (6ymaouenoswitl,
XTOPONPEeHo8blil U U3ONPEHO8bIN). Bonoxkna: namypanvhvle
(x10onox, wepcms, WENK), UCKYCCHEEHHble (AyemamHoe

60JIOKHO, 6’1/[CK03CI), CUHmMmemudyecKkue (Kal’lpOH u JZLIGCLZH).

Bragers nzydaeMbIMA XHMHYECKIMH TTOHSATHSIMHA:
PacKpBIBATh CMBICI U3y4aeMbIX TMOHITHHA U
MIPUMEHSTE 3TH TIOHSATHUS TIPU OIMMCAaHUH COCTaBa U
CTPOEHHUS BHICOKOMOJIEKYIISPHBIX OpTaHNIECKUX
BEIIECTB, I O0BSICHEHUS OTACTbHBIX (haKTOB H
SIBIICHHH.

Hcnonp3oBaTh XUMHUYECKYIO CUMBOJIAKY IS
COCTaBJICHHS CTPYKTYPHBIX (POPMYIT BEIIECTB U
YpaBHEHUH peakiuii MoIMMepru3aiy 1
MMOJIMKOHIEHCAIIHH.
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JdemMoHcTpanus
— O3HAaKOMJICHHE C 06p33HaMI/I IMPUPOAHBIX U
HMCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaYyYYKOB.

OBIIAA 1 HEOPTAHUYECKAS XMUA

Paznen 1. TeopeTuueckue 0CHOBBI xumuu (8 1)

Tema 1.

CtpoeHue aToMOB.
ITepuonnueckuii 3aK0H U
ITepuonnueckas cucrema
XUMHYECKHX 3JIEMEHTOB
. N. MenneneeBa (24)

XUMUYECKUH 3MeMeHT. AToM. Spo aToma, U30TOIbI.
OnektTpoHHast 000104Ka. JHEPTETHYECKUE YPOBHH,
HIO/lypOBHH. ATOMHBIE OpOHTAIH, S-, P-, U-2/IEMEHTBI.
OcobeHHOCTH pacipeeneHus 3JIEKTPOHOB M0 OpOUTAISIM B
aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX MTEPHOJIOB.
OnekTpoHHast KOHPUTYPaIUs aTOMOB.

IIepuonmueckuii 3akoH u Ilepuoauyeckas cucrema
XUMHYECKUX JJIEMEHTOB

.. MenneneeBa. CBs3b MEPUOTAIECKOTO 3aKOHA U
IIepuonmueckoil cucteMbl XUMU4ECKUX 31eMeHToB [I.1.
MenpeneeBa ¢ COBpEMEHHOM TEOpUEN CTPOEHUST ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHIX
3JIEMEHTOB U 00pa3yeMBbIX UMH IIPOCTHIX U CIOKHBIX
BEIIECTB 110 IPyIIaM U IEpUoaM.

3HauyeHUe NEePUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKH.
JdemoHcTpanuu

Bunp! Tabnun «Ilepnonudeckasi cucteMa XUMHUECKUX
anemenToB JI 11 MenpaeneeBay.

PackppIBaTh CMBICH H3y4aeMBbIX TOHATHI (BBISBIIST
UX XapaKTepHBIC PU3HAKH ), YCTAHABINBATH UX
B3aMMOCBSI3b.

PackpsIBaTh cMBbICI ITeprogUYECKOro 3akoHa J[.11.
MeHieneeBa U AEMOHCTPUPOBATH €TI0
CHCTEMATHU3UPYIOIILYI0, O0BSICHUTENBHYIO H
MPOTHOCTHYECKYIO (QYHKITHH.

XapakTepu3oBaTh JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX JIEMEHTOB 1—4 TIeproa0B, UCIIONB3YS
HOHSTHUS «S-, P-, d-3JIEKTPOHHBIE OpOUTAINY,
«QHEPTeTHYECKNEe YPOBHMY.

OOBACHATH 3aKOHOMEPHOCTH N3MEHEHHSI CBOICTB
XUMHUYECKUX 2JIEMEHTOB M WX COCIHMHEHHI O
nepruoaam

u rpynnam Ilepronnueckoil cucTeMbl XUMHAYECKUX
anemenToB JI.11. MennaeneeBa

Tema 2.
CrtpocHue BelecTsa.
MHoroo0pa3zue BemiecTs (2 9)

CrtpoceHue BemecTBa. XUMHYCCKas CBSI3b. BUIIBI XUMIYECKOM

CBsI3M (KOBAJICHTHAS HEMOJISIPHAS W TIOJISIpHAS, HOHHAS,
MeTautndeckas ). MexaHu3Mbl 00pa30BaHMUs KOBAJICHTHON
XUMUYECKOH CBSI3HM (OOMEHHBIN M TOHOPHO-AKIICITTOPHBIN ).
Bonopoanas cBsi3b. BaeHTHOCTD.
OneKkTpooTpulaTeNbHOCTh. CTeneHb OKUcieHus. VIoHBI:
KaTHOHBI 1 aHUOHBI.

BermectBa MONEKyIIpHOTO W HEMOJIEKYIIPHOTO CTPOSHHUS.
3aKOH OCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAITMYECKUX PEMIETOK U CBOWCTBA BEILIECTB.
[lonsiTre o AuCTIEpCHBIX cucTeMax. VIcTHHHBIE ’
KOJITOUTHBIE pacTBOPBL. MaccoBas JI0JIs BEIECTBA B
pacTBope.

Kitaccudukarnms HeopraHnueCKuX COSAMHEHUH.
HomenxsiaTypa Heopranuyeckux BemiecTs. I eHernyeckast

PackpbiBaTh CMBICT H3ydaeMbIX TTOHATHH (BBIACISTH
WX XapaKTepHbBIC IPU3HAKH ) U IPAMEHSITH 3TH
MTOHATHS TIPH OITUCAHNH COCTaBa U CTPOCHUS
BEIECTB, I OOBSICHEHHUS OTACIHHBIX (DAKTOB H
SIBIICHWM.

OnpenensiTe BUIABl XUMUYECKON CBSI3U (KOBAJICHTHOM,
WOHHOM, METAITMIECKOW, BOJIOPOIHOH) B
COEIMHEHHUSX; TUII KPUCTAJUTHIECKON PEIETKH
KOHKPETHOTO BEIIECTBA.

OnpenensiTe BaJCHTHOCTh M CTENIEHh OKUCIICHUS
XHMHYECKUX DIIEMEHTOB B COCAUHEHUSX
Pa3IMYHOrO COCTaBA.

[TpoBOINTE BEIUYMCIIEHUS C UCTIOIb30BAaHNUEM TTOHSTHS
«MaccoBasi JIOJS BEIIECTBA B PACTBOPEY.
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CBsA3b HCOPTaHNYCCKUX BCIICCTB, IPpUHAIJICKAIUX K
PAa3JIMYIHBIM KJIaCCaM.

Tema 3.
Xumuueckruepeakuu (4 1)

Xumnueckas peakuusi. Knaccupukanus XMuMUIECKIX
peakuuii B HEOPraHUYECKON M OPTaHUYECKON XUMUH. 3aKOH
COXpaHEHHS MacChl BELIECTB; 3aKOH COXPaHEHUsI U
NPEBpaLICHUs SHEPTUN IPH XUMUYECKUX PEaKIHIX.
CKopocTh peakiy, e€ 3aBUCHMOCTh OT Pa3InYHbIX
¢dakTopoB. OOpaTHMbIe peaki. XUMHUYECKOE paBHOBECHE.
DakTopsl, BIUSIONINE Ha COCTOSTHUE XUMHUECKOTO
pasHoBecus. [Ipunnun Jlelllarense.

DnexTponuTudeckas auccoranus. CHIIBHEBIE U clla0bie
anekTponuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHCTIAs,
HelTpanbHas, menodnad. [louamue o 6000pOOHOM
noxasamene (pH) pacmeopa. Peakuny HOHHOTO OOMEHa.
Tuoponus opeanuueckux u HeOp2aHU4eCcKUx 8eecms.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE pEaKINu. [loHamue 0o
9NEeKMPOaU3e PACNIAB08 U pacmeopos conel. llpumenenue
INEKMPOAU3A

JdemoHcTpanuu

— MOJIeNTN KPUCTAJUTMYECKHIX PEHIETOK;

— pa3nokeHue MepoKcrIa BOJOPOaa B IPUCYTCTBUHU
KaTanu3aTopa.

JlaGopaTopHble padoThl

— MIpOBEICHNE peaknii HOHHOro 0OMeHa;

— OTIpeNieNeHr e CPEbl PACTBOPOB BEMIECTB C IIOMOIIIBIO
YHHBEPCAIBHOTO WHINKATOPA.

IMpakTyeckast padora

Ne 1 Biusiauie pasnmudabIX GaKTOpOB Ha CKOPOCTH
XUMUYECKOU pEaKLHH.

Boruuciaenus

— pacyersl ¢ UCMOIb30BaHNUEM TTOHSTHS

«MaccoBas JIOJsl PACTBOPEHHOTO BEIIECTBAY;

pac4€ThI 0 ypaBHEHUSM XUMHUYECKUX PEAKITUI, B TOM YHCIIe
TEPMOXUMHUYECKHE PACUETHI.

OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH
PEAKIMH OT Pa3IMYHBIX (PaKTOPOB.

OrnpenensaTe XapakTep CMEIMICHUS] XUMHYECKOT O
PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozzaericTBus (npuniun Jlelllarense).

CocTaBnsTh ypaBHEHUS PEAKIUA Pa3TUIHBIX TUIIOB;
TIOJTHBIE M COKPAIIEHHBIC MOHHBIE YPaBHEHUS
peaKInii, yIUTHIBAS YCIOBUS, IPU KOTOPHIX 3TH
peakiuu UayT 0 KOHIIA.

[ToaTBepxkaaTh CylIECTBOBAHUE TEHETUYECKOM CBSI3U
MEXKIY HEOPTaHUIECKUMHU BEIIECTBAMHU C TIOMOIIIBIO
YpaBHEHHUH COOTBETCTBYIOIIMX XUMUIECKIX
peaKiui.

IIpoBoM T, HAOIOAATH U OMHICHIBATh XUMUUIECKHII
SKCIIEPUMEHT: TI0 OTIPEIETICHUIO CPEIbI BOTHBIX
PacTBOPOB BEIIECTB, BHISBICHHUIO yCIOBUI
MIPOTEKAHUS PEAKITNN HOHHOTO 0OMEHa, H3ydEHHUTO
BIIMSTHUS Pa3JIMIHBIX (PAKTOPOB HA CKOPOCTH
peaKkIui.

CiienoBaTh IpaBHJIaM TTOJTE30BAHMS XUMHICCKOM
MTOCYZIOH | JTAOOpaTOPHBIM 000PYIOBAaHUEM.
[IpencTaBisTh pe3yabTaThl XHMUYIECKOTO
SKCIepuMeEHTa B (popMe 3aMicH ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIUN U JIENIaTh BEIBOJBI HA MX
OCHOBE.

[IpoBoANTE BEIMHCIIEHNUS IO yPaBHEHHSIM
XUMHYECKUX PEAKITHil, B TOM YHCIIE
TEPMOXUMHUYIECKHE PACUETHI.

Pazpnen 2. Heopranuyeckas xumus (4 4)

Tema 4.
Hemeramnpi(2 9)

Hemerannsl. [lonoxxenne Hemeramno B [lepuoguueckoit
cucteMe xumMu4ueckux sjeMeHToB [l 11 Menneneesa u
0COOEHHOCTH CTpOEHHUsI aTOMOB. Du3nyeckue CBOMCTBa
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha IIpUMepe

P ACKPBIBATb CMBICIT U3YyUdCMbIX TIOHATHI (BBII[GJ'IHTB
HX XapaKTCPHBIC HpI/I3HaKI/I) U IPUMCHATH 3TU
IMOHATHS IPU OMMUCAHNU COCTaBa U CTPOCHUA
BCIICCTB, IJIA 00BSICHEHUS OTCIBHBIX (l)aKTOB )4
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KUCIIOpoza, cepbl, hocdopa u yrieposa).

XUMHYECKHE CBOWCTBA BAKHEUIIIMX HEMETAJIIOB (TaJIOTE€HOB,
cephl, a3ota, hochopa, yriepona U KpeMHUS) U UX
coeMHEeHNH (OKCHI0B, KHUCIOPOACOAEPKAILNX KUCIIOT,
BOJIOPOJHBIX COCTUHECHUN).

IIpuMeHeHne BaKHENIINX HEMETAIIOB U UX COEIMHEH Ui

SIBJICHUM

CBOMCTB HEMETAJIJIOB M UX COEAUHEHUM C yUETOM
CTPOEHUS UX aTOMOB U TOJIOKECHUS B
[Tepuoanueckoii cucTeMe XUMUYECKUX JIEMEHTOB
H.N. Menneneesa.

XapakTepu3oBaTh (OIMKMCHIBATH) OOIINE XUMUYECKHIE
CBOMCTBa HEMETAJJIOB, UX BAYKHEUIIIMX COCAUHECHUH,
MOATBEPAKAAs ITO OMKUCAHUE IPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIUX XUMHUUECKUX PEaKITUH.
XapakTepu30oBaTh BIMSIHUE HEMETAIIOB U UX
COCTMHEHU Ha KUBBIC OPTraHU3MBI, OIIICHIBATH
MPUMEHEHNE B Pa3IMUHBIX 00JACTIX PAKTUYECKON
JIeSITEILHOCTH YEIOBEKa.

PackprIiBaTh CYIIHOCTH OKHCIIATETh-HO-
BOCCTaHOBHUTEIBHBIX PEAKIIHHA ITOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOI0 OajlaHCa 3TUX PEAKITHM.
IIpoBOUTE peakItuu, MOATBEPKIAIOIINE
XapaKTepHBIC CBOMCTBA N3Y9IaEMbIX BEIECCTB;
pacro3HaBaTh ONBITHBIM MTYTEM aHHUOHBI,
MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax.
Hab6monaTs 1 onrchIBaTH IEMOHCTPAITMOHHEIE
OMBITHI; IPOBOJUTH U OMUCHIBATH XUMUYECKUN
JKCIIEPUMEHT (JTaOOpaTOPHEIC U MMPAKTUUECKHU €
paboThI).

IIpencraBnsaTh pe3ynbTaThl XUMUYECKOTO
SKCIepuMeHTa B (popMe 3alicu ypaBHEHUN
COOTBETCTBYIOLLMX PEAKLUI U IeNIaTh BBIBOABI HA UX
OCHOBE.

CrenoBaTh IpaBUJIaM MOJb30BAHUS XUMHYECKON
MOCyI0i 1 1abopaTOPHBIM 00OPYIOBAHHUEM.
[IpoBOIUTE BBIYKMCICHUS IO YPAaBHEHUSIM
XUMUYECKUX PEAKLIHUM.

CaMOCTOSTENBHO ITaHUPOBATH U OCYILECTBIISTH
CBOIO [TO3HABATEBHYIO ACATEIbHOCTh; IPUHUMATD
aKTHBHOE yYaCTHE B TPYIIIOBON y4eOHOM

e TEINLHOCTH

Tema 5.
Meramist (2 9)

Merannel [lonoxkenue meramnoB B [lepu oguueckoii cucreme
xumuueckux 3nmeMmeHToB .M. MenaeneeBa. OcoOeHHOCTH
CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O0mme

P ACKPBbIBATb CMBICIT U3YyUdCMbIX TIOHATHI (BBII[GJ'IHTB
HX XapaKTCPHBIC HpI/I3HaKI/I) U IPUMCHATH 3TU
TMOHATHS IPU OMMMCAHNU COCTaBa U CTPOCHUA
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¢uznueckue cBoricTBa MeTayuioB. CIUIaBbl METaJIIOB.
DNEeKTPOXUMUYECKUN PSJT HAMPSX)KEHUN METaILIOB.
XuMHUECKUEe CBOMCTBA BKHEHILINX METAIJIOB (HATPHA,
KaJIU#, KaJblU, MArHAM, aJIFOMUHUNA, IUHK, XPOM, JKENE30,
MeIb) U UX COCAMHCHHUI.

Oo6mume crocoObl MOTyYeHUsT METAIUIOB. MeTamyprusi.
Kopposus memannos. Cnocobwt 3auumsl om Koppo3uu.
HpI/IMCHCHI/IC MECTaJJIOB B 6I)ITy N TCXHUKE.
JdemMoHcTpanun

— 00pa3iibl HEMETAJIIOB;

— B3aUMOJICHCTBHE MEJIU C a30THOM KHMCIIOTON PAa3IM4HON
KOHILIEHTpALINH;

— KoJeKus «MeTasulbl U CILIaBbI».

JlaGopaTopHble ONBITHI

— Ka4CCTBCHHBIC PCAKIIMHU Ha aHUOHBI 1 KATUOH aMMOHUS;
—BSaHMOHeﬁCTBHe THAPOKCHU A aJIlOMHUHUA C paCTBOpaMU
KHCHOT U MICIIOYCH;

KaueCTBEHHBIE PEAKI[NN Ha KATHOHBI METAJJIOB.
IIpakTH4yeckue padoThI

Ne 2 Pemenue sKCIepIMEHTATBHBIX 33724 IO TEME
«HemeTramisly;

Ne 3 Pemenue sKCIepMMEHTAIBHBIX 33724 IO TEME
«Meramib.

Boruuciaenus

— pacd€rhl MacChl BEMECTBA WIM 00bEMA ra30B 110
M3BECTHOMY KOJIMYECTBY BEI[ECTBA, MACCE UITH 00BEMY
OJTHOT'O U3 YYaCTBYIOIUX B PEAKLUU BEILIECTB; pACUETHI

Macchl (00bEMa, KOTMIEeCTBA BEIIECTBA) MPOIYKTOB PEAKIIHH,

€CJIM OZIHO U3 BEILLECTB UMEET MPUMECH;
pacu€rsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTa
peaKuuu, eciiv OAHO U3 BEIIECTB JaHO B BUJE pacTBOpa ¢

onpenenéHHON MacCOBOU OJIEl paCTBOPEHHOIO BEILIECTBA.

BEIIECTB, )i OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU.

OOBACHATH 00IIME 3aKOHOMEPHOCTU B U3MCHEHUH
CBOICTB 2JIEMEHTOB — METAJUIOB U UX COCNUHECHUM C
y4ETOM CTPOCHUS UX aTOMOB U TOJOKCHUS B
[Tepuoanueckoi cucTeMe XUMUYECKHUX JIEMEHTOB
H.N. Menneneesa.

XapakTepu3oBaTh (OIMKMCHIBATH) OOIINE XUMUYECKIE
CBOMCTBAa METAJJIOB, UX BXKHEHIIINX COCIMHECHUMH,
MOATBEPKAAs ITO OIKUCAHUE IPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKITHI;
MIPUMEHEHHE METAJUIOB B Pa3JIMYHBIX 00JIACTSIX, a
TaKKe UCITOJIb30BAHUE UX JUTSI CO3JIaHUS
COBPEMEHHBIX MaTEPHUAJIOB M TEXHOJIOTHH.
PackpriBaTh CYIIHOCTH OKUCIIATEh- HO-
BOCCTaHOBHUTEIBHBIX PEAKITHH ITOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOI0 OajlaHCa 3TUX PEAKITHM.
IIpoBOIUTE peakITuu, TOATBEPKIAIOIINE
XapaKTEepHBIE CBOMCTBA U3y9YaeMbIX BEIIECTB;
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI METAIIJIOB,
MIPUCYTCTBYIOIIE B BOAHBIX PacTBOpax.
HaGmronaTe 1 OnuMCHIBaTH IEMOHCTPAIIMOHHBIE
OTIBITHI; TPOBOUTH M OMMCHIBATH XUMHUYECKUI
AKCIIEPUMEHT (JTa0opaTOPHBIC U MPAKTUISCKUE
pa6otsl). [IpencTaBisTh pe3ynbTaThl XUMIYECKOTO
SKCIIEpUMeHTa B OopMe 3aIlicH ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIUA U JIENIaTh BEIBOJBI HA MX
OCHOBE.

CrenoBaTh NpaBHiaM MOJb30BAHUS XUMHUECKOM
MOCyI0i 1 1abopaTOPHBIM 00OPYIOBAHHUEM.
[TpoBOIWTE BEIUMCIIEHUS 110 YPaBHEHHUSIM
XUMUYECKUX PEAKLIHUM.

CaMoCTOsTENBHO MJIAHUPOBATH U OCYIIECTBISTh
CBOIO MTO3HABATENEHYIO I TENFHOCTD; TPHHUMATh
aKTHBHOE yYaCTHE B TPYIIIOBON y4eOHOM
JIeSITEeTHHOCTH.

Paznen 3. Xumus u Ku3Hb (2 4)
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Tema 6.
XUMHUS ¥ KU3Hb (2 1)

Ponb xumun B 00eCIIeUYeHNH 3KOIOTMYECKOM,
SHEPreTUYECKON U MUINEBON 0€30MaCHOCTH, PA3BUTHH
MeauiuHbL [[oHsATHE O HAYUYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHYECKUX PEAKITUH.

[pencrasienus 06 0OIIUX HAYYHBIX PHHIIUIAX
MIPOMBIIICHHOTO TMOTy4YeHUsT BaKHEHIIINX BEIIECTB.
YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BaXKHEUILINE
CTPOUTENBHBIE MAaTEPHAIIBI, KOHCTPYKIITHOHHBIE MaTEPUAIIBI,
KpPAaCKH, CTEKJIO, KepaMKKa, MaTepualibl AJisl SJIEKTPOHUKH,

HaHoOMaTepualibl, OPTaHUYCCKUE U MUHEPAJILHBIC yz[06peH1/I;1.

XuMUs U 3J0pOBbE YEIOBEKA: ITPABUJIA UCIIOIB30BAHUSA
JIEKapCTBEHHBIX MPEnapaToB; MpaBuia 6€300acHOro
UCIIO0JIb30BaHMSI ITPEIIapaToB OBITOBOM XUMHUH B
TIOBCEIHEBHON XU3HU

PackpbIBaTh poiib XUMUM B PELICHUH
SHEPreTUYECKUX, CHIPHEBBIX U DKOJIOTHYECKUX
MPOOJIEM YEeIOBEYECTBA, ONMCHIBATH OCHOBHBIC
HaITpaBJICHUA pa3BUTUA XUMHYECKOMN HAaYyKHU U
TEXHOJIOT'UH.

[TpuMeHATs paBuiia 6€30MaCHOTO 00pAIICHUS C
BCIICCTBaAMU, UCIIOJIB3YCMBIMU B HOBCGI[HGBHOﬁ
JKHU3HU, IIpaBUJjia MMOBCACHUA B LCIIAX CGCpC)KCHI/ISI
3JI0pPOBbsI U OKPYXKAIOLIEH IPUPOAHOMN CPELBI;
MMOHUMATh Bpen (OMacHOCTh) BO3ICUCTBHS HA JKUBBIS
OpraHu3Mbl OHpeIleJIéHHBIX BCIICCTB, CMBICJI
ImoKa3aTeiid MK, IMOACHATh Ha IpuMEpax CHOCO6BI
YMCHBUICHUA U NIPEAOTBpAlICHHA UX BPEIHOI'O
BO3JIEUCTBUS.

AHa.HI/I3I/IpOBaTB " KPUTUYCCKH OLICHUBATDH
nH(OPMAITHIO, CBSI3aHHYIO C XUMHUYECKUMHU
ImpoueccaMm U UX BJIMAHUEM Ha COCTOAHUC
OKpY>Kalolller Cpeibl.

Hcnons30BaTh MONMyYEHHBIE 3HAHUS U
MIpeIcTaBIeHus O cepax MesITeTbHOCTH, CBI3aHHBIX
C HAYKOM M COBPEMEHHBIMHU TEXHOIOTHSIMH, KaK
OCHOBY JIIsSI OPHEHTAIIMK B BIOOpE CBOCH OymyIieit
npodecCHOHAILHOMN JICSITETBHOCTH.

[IpuHNMAaTE yyacTre B 00CYXAEHUN TPodIeM
XUMUYECKOU U SKOJIOIMYECKOW HANPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3HIIHIO 10 MPOOIIEME H
MIpeJyIaraTh BOZMOXKHBIE TTYTH €€ pelIeHs
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WudopmanroHHoe odecneyenne 00y1eHHA
[lepe4cHb yueOHBIX H3IaHUH, FIHTEepHET- pecypCoB, NONOJTHUTENLHON JUTEPATYPBI
OcHOBHEIE HCTOYHHKH:

1

Iab6pueasi, O. C. Xumus. 10 xracc. basosbiit ypoBeHb : yuebnuk / O, C. I'abpuensy. —
3-e m3il., cTep. — Mocksa : [lpoda, 2021, — 191, [1] ¢. @ B — (Beprtukans). — TekeT :
HEMOCPeICTBEHHBIH.
aépuensn, O. C. Xumua. 11 xracc. basossii yposend ! yuedruk / O. C. I'abpuemnsan. —
2-¢ u3x., crep. — Mocksa @ Jlpoda, 2022. — 223, [1] c. : un. — (Bepruxans). — Texer :
HETIOCPe/ICTBEHHBIH.

IIOHOHHHTGHBHBIE HCTOYHHKHA:

1

Pesuuxor, B. A. COopHEK 3amay ¥ YNIPaKHEHHH 10 OPTaHAYECKOH XHMMM /I B. A.
PesnmkoB. — 3-e u3n., crep. — Cankr-TlerepOypr : Jlams, 2023. — 336 c.— Texcr:
snexTpomseit /  Jlame @ smekTpoHHO-OmbnmoredHas  cucTema. - URL:
https://e.lanbook.com/book/293012 (aara obpamenms: 16.04.2024). — Pexum roctyna:
s apTopu3. [lone3oBatenei
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