PaGouyass nporpamma no yueoHomy npeamery «XuMusH (yriry0JeHHbIH YPOBEHbD)

PabGouast mporpamMma mo ydeOHOMY mpeamery «Xumus» (yriayOon€HHBIN ypoBeHB) (MpeaMeTHas
o0nacte «EcTecTBeHHO-Hay4YHBIE MPEIMEThI») (J1ajee COOTBETCTBEHHO — IMpOrpaMMa MO XHMHH,
XUMHsSI) BKJIIOYAET MOSICHUTEIBHYIO 3alHCKy, COAepKaHHe OOy4eHHUs, MIIaHUPYEeMbIE Pe3ysIbTaThl
OCBOEHUS IPOTPAMMBI 110 XUMUHU.

. [losicuutenpHas 3amMcka OTpakaeT OOIMEe LIETH W 3a/a4dl U3YYeHHUs XHUMHUHU, XapaKTePUCTHUKY
MICUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YyYeHHIO0 O0YYaroIUMHKCS, MECTO B CTPYKType yueOHOTro
IUIaHa, a TaK)Ke MOJIX0/bl K 0TOOpY coAep KaHMsl, K ONPEENICHUIO TUIAHUPYEMbIX Pe3yJIbTaToOB U K
CTPYKTYpE€ TEMAaTHYECKOTO IJIAHUPOBAHUSI.

. Congepxannie 0OydeHHs pACKpPBIBACT COJEp)KATEIbHbIC JIMHUU, KOTOpbIE MpenaraimTcs s
00513aTeNIbHOTO U3YYEHHSI B KAXKI0M KJIaCCe Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus.

. [Inanupyemble pe3ynbTaTbl OCBOCHMSI MPOTPaMMbl IO XHMHUHU BKIIOYAIOT JIMYHOCTHBIE,
METanpeIMETHbIE pEe3yJlbTaThl 3a BECh MEpUOa OOY4YeHHS Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHMs, a TakKe MpeIMETHbIe JOCTHKEHHsS OOydaromierocss 3a KaxAbld roji oOydeHus.
HayuyHo-meTronu4eckoii OCHOBOW [uis pa3paOOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MpPOrpaMMbl [0 XUMHUHM JUIsI YPOBHS CpPEAHEr0o OOILIero oOpa3oBaHUs SBISETCS CHUCTEMHO-
JeSTeTbHOCTHBIA MOIXOI.

. [losicHUTeIbHAA 3aMUCKA.

. IIporpaMMa mo XuMHHM Ha ypOBHE CpeAHero ooiiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeIbHON MPOTPaMMBbI CPEIHETO OOIIETO
oOpazoBanus, npeacrasieHHbix B PI'OC COO.

. X¥UMHS Ha ypOBHE YIITyOJEHHOTO M3YYEHHUS 3aHMMAeT BaXXKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpazoBanus yudanmxcs 10—11 kmaccos. M3yuenue npeamera, peain3yeMoe B YCIOBHSIX
Qg QepeHIpPOBaHHOTO, MPOGUIBHOTO 00y4YeHHUs, IPU3BAHO 00ecneunTh 00I1e00pa30BaTEIbHYIO
U OOIIEKYJIbTYPHYIO TOJTOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOIUMYIO UIsl aJanTalud HX K
OBICTPO MEHSIOUIMMCSL YCJIOBHUSM JKM3HHM B COLIMYME, a TaKXe JUIsl MPOJOJDKCHHS OOydeHHUs B
opranmzanusx MpodeccuoHaAIbHOTO 00pa3oBaHMs, B KOTOPBIX XHUMHUS SIBISIETCS OJHOM W3
MPUOPUTETHBIX JUCIUILINH.

. B mporpamme no xuMuu Ha3HaueHue mpeaMera «XUMHEs MOoTyvYaeT MOAPOOHYI0 HHTEPIPETAIIUIO
B COOTBETCTBHH ¢ ocHoBomojaratoummMu mnojoxenusiMu @I'OC COO o B3anMo00yCIOBICHHOCTH
LeNei, cofepKaHus, pe3yabTaToB OOyUeHUsT U TpeOOBaHUHN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.
CBHIETEIECTBOM TOMY SIBJISIFOTCS CIITYIOIIUE BBITOTHSIEMBIE IIPOTPAMMOM TI0 XUMHUH (DYHKITHH:
UH(OPMALIMOHHO-METOIUYECKasl, pean3allys KOTOpoi 00ecreunBaeT MoIy4eHrue MpeICTaBICHHS O
HENSAX, COACpKaHUM, OOIIel CTpaTernu OOY4YCHHs, BOCIUTAHHS W PAa3BUTHA OOYYAIOIIMXCS
CpeICTBaMH MpeaMeTa, U3y4aeMOoro B paMKaX KOHKPETHOTO TPOhuIIs;
OpTaHU3aIMOHHO-TUIAHUPYIOIAs, KOTOpast MPelyCMaTPUBAET OMpe/IeTICHHE:

MPUHIIMIIOB CTPYKTYPUPOBAHUS W  MOCIEJOBATEIbHOCTH M3y4YeHHS y4eOHOro Marepuaia,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEePHUCTHUK;

MOAXO0JI0B K (DOPMHUPOBAHUIO COJEPKATEIBbHON OCHOBBI KOHTPOJSI M OIEHKH 00pa3oBaTeNbHBIX
JTOCTIDKEHUH 00yJaroIuxcs B paMKaxX UTOTOBOW aTTecTaly B OpMe eIUHOTO TOCyIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Tporpamma jy1st yriryOIE€HHOTO U3YUYCHHS] XUMHH:

yCTaHABIMBAET WHBAPHAHTHOE MPEIMETHOE COACpKAHHE, 00s3aTeNbHOE JUIS M3yYeHUs] B paMKax
OTAENBHBIX MpoduiIel, IpeaycMaTprBaeT pacipeaesieHie | CTPYKTypHpPOBaHHE €ro 10 Kiaccam,
OCHOBHBIM COJIep KaTeIbHBIM JTUHHUSAM/pa3ienam Kypca;

TaéT MpUMEpHOE pacIpeiesieHue yaeOHOro BpeMeHH, PEKOMEHIyeMOT0 ISl U3YYEHUS OT/ICITbHBIX
TeM;

npeJuiaraeT NpUMEPHYIO TIOCIIEIOBATEIbHOCTh N3YYeHUsI y4eOHOTro Marepruana ¢ Yy4€TOM JIOTUKH
MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CIH;



TaéT METOIMYECKYIO MHTEPIIPETALIMIO 1IeTICH U 3a/1a4 U3y4eHUs IpeIMeTa Ha yriayOinEHHOM ypOBHE
C Y4ETOM COBPEMEHHBIX ITPHOPUTETOB B CUCTEME CPEAHETO 00I1Iero 00pa3oBaHusl, COAepKaTEIbHON
XapaKTePUCTHKHU TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHSI OCHOBHOW 00pa3oBaTENbHOW MPOTpaMMBbl
cpenHero odmero o0pazoBaHusi (JIMYHOCTHBIX, METAIPEIMETHBIX, TIPEIMETHBIX ), a TAKIKE C YUETOM
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIbHBIX JIEHCTBUN 00Y4YarOmerocsi 0 OCBOCHHIO COAEPIKAaHUS
npeaMera.

.Ilo BceM mo3uIMsIM B MpPOrpaMMe MO XUMHH IPEIyCMOTpPEHa MPEEeMCTBEHHOCTh C O0y4YeHHEM
XMMHH Ha YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHMUs.

IIporpaMMa 1o XMMHUU CIIY>KMUT OPUEHTUPOM Il COCTABJIEHUSI aBTOPCKUX pabouux mporpamm. 3a
npelieilaMu  YCTaHOBJICHHOM  MporpaMMoid MO  XUMHUHU  00s3aTenbHOM  (MHBApHAHTHON)
COCTABIISIIOLICH COJEpKaHHUS Y4eOHOTo mpenMeTa «XHMHS» OCTaETCs BO3MOXKHOCTH BBIOOpaA €ro
BapUaTHBHOW COCTAaBIISIOLIEH, KOTOpAast TOJIKHA OMPENESIThCSl B COOTBETCTBUM C HAIPaBICHUEM
KOHKpETHOTro npoduist o0ydeHus. ABTopaMH pabovMX MPOTpaMM MOXKET OBITh MPEIUIOKEH MHOU
MOJAXOJl K CTPYKTYPHUPOBAHUIO y4eOHOro mMarepuaia U IMOCIeI0BAaTeIbHOCTH €r0 M3y4eHUs, CBOE
BUJICHWE TYTeH W CIOco00B (HOPMUPOBAHHMS CHUCTEMBI MPEIMETHBIX 3HAHWW, YMEHMHA U BHJIOB
y4eOHOM JesTeNbHOCTH, a TaKXKE CUCTEMBbI CIIOCOOOB M METOIMYECKUX MPUEMOB IO PA3BUTHUIO U
BOCITUTAHUIO O0YYAIOIINXCS.

B coorBercTBuu ¢ koHuentyaibHbiMU monoxeHusMu PI'OC COO o Ha3HAauyeHUH NPEIMETOB
6a30BOro u yrayOn€éHHOro ypoBHe# B cucteMe auddepeHInpoBaHHOrO OOy4YEHHS Ha YpPOBHE
cpenHero o6mero oOpa3oBaHUS XMMHS Ha YPOBHE YIUIYONEHHOTO HW3Yy4YeHHs] HampaBleH Ha
peain3aluio NPeeMCTBEHHOCTH C MOCIEAYIOLIUM ITAloM MOJIyYE€HUsI XUMHUYECKOro 00pa3oBaHus B
pamMKax HM3y4eHHUs CHEIMAIbHBIX €CTECTBEHHO-HAYYHBIX W XMMHYECKHMX AWCIMIUIUH B By3aX H
OpraHM3alMsIX CpeaHero InpogdeccuoHalibHOro oOpa3zoBaHus. B 3TOl cBs3M H3yuyeHHE HpeIMeTa
«XUMHUS» OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha PACIIUPEHHUE U YIIIyOJIEHUE TEOPEeTUYEeCKOW U
MPAKTUYECKON MOATOTOBKH OOYYaIOIIMXCS, BBIOPABIINX ONPENeIEHHBINA MPOGMIb 00yUeHHs, B TOM
YHclie ¢ MEePCINEeKTUBON MOCIEAYIOUIEr0 MOMYyYEHUsI XMMHUYECKOTO OOpa3oBaHMsI B OpPTraHU3AlMSIX
npodeccuoHanbHOrO oOpazoBanus. B cere TpeboBanmit PI'OC COO K mmaHHpyeMbIM
pe3ylbTaTaM OCBOCHHSI OCHOBHOHM 00pa3oBaTeNbHON MPOTrpamMMbl CPEAHET0 001Iero oopa3oBaHUs
U3y4YeHHE ImpeaMera «XHUMHUS» OPHUEHTHPOBAHO TAaKXKE€ Ha pELICHUE 3aJad BOCIUTAaHUSA U
COLIMAJILHOTO PAa3BUTHUSL OOydarommxcs, Ha (HOPMHUPOBAHHE y HUX OOIIEMHTEIICKTYalbHBIX
YMEHUW, YMEHUN palMoOHAIU3AIMK y4eOHOTO TpyJda U OOOOIIEHHBIX CIHOCOOOB MEATEIHLHOCTH,
MMEIOIINX MEXIUCUUIUTMHAPHBINA, HAAIPEIMETHBIN XapaKTep.

. XuMusl Ha YpOBHE YIIyOJIE€HHOIO M3Y4EHMs BKJIHOYAET yriayOn€HHble Kypchl — «OpraHudeckas
xumusi» U «OOmas u HeopraHuyeckas xumus». [Ipu ompeneneHud MOAXOAOB K OTOOpY U
CTPYKTYpPHOM OpraHu3ally COJAEPKaHUS ITUX KypCOB B IPOrpaMMe IO XUMUU 3a OCHOBY TPUHSATHI
nonoxkenus ®I'OC COO o paznuuusx 6a30BOTO U YrIyOIEHHOTO YPOBHEH U3yUEHHS MPEAMETA.
OcHoOBy copepkanusi KypcoB «Opranudeckass xumus» U «OO0mas W HEOpraHUYeCcKas XHMHS)
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUNW M yYMEHUU, OTHOCAIIMXCA K 0a30BOMY YPOBHIO
U3Y4EHHUs MpeaMeTa. DTa CUCTeMa 3HaHHWM MOJy4aeT ONpenel€HHOE TEOPETUUYECKOe TOMOIHEHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYLLECTBEHHO OOJBIINI 00BEM (PAKTOIOTHYECKOr0 MaTepuana.
Ha yrnyOonénHoM ypoBHE wu3y4deHHMs TIpeaMeTra oOecredyeHa BO3MOKHOCTh 3HAYUTEIBHOIO
yBeJIMYeHUST 00bE€Ma 3HAHUN O XUMHUYECKHX DJIEMEHTaX U CBOMCTBAX MX COCIUHEHUIN Ha OCHOBE
paciidpeHusi U YyIIyOJIeHHs MpPEeJCTaBICHUH O CTPOCHHWU BEIIECTBA, XMMHMUYECKOH CBSI3U H
3aKOHOMEPHOCTSIX TMPOTEKAHUS PEAKIUN, pacCMaTPUBAEMBbIX C TOYKHM 3pPEHUS XHUMHUYECKOU
KMHETUKH M TepMoJauHamMuku. V3ydyeHue nepuogudeckoro 3akoHa U llepuoanueckoil cuctembl
XUMHUYECKHUX DJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEJICTABICHUSIX O
CTpPOCHHH aTomMa. XHMMHUYecKas CBSI3b OOBACHSAETCS C TOUKH 3PEHMSI SHEPreTUUYEeCKHX H3MEHEHUI
npu e€ oOpa3oBaHWM U Pa3pYIICHHH, a TaKKe C TOYKU 3PEHHUS MEXaHU3MOB €€ oOpa3zoBaHUS.
W3ydyeHue TUNOB peakuuii AONoHsAeTCs (POPMUPOBAHUEM MPEACTABICHUIN 00 3JIEKTPOXUMUYECKIX
IpoLeccax M 3JEKTPOJIM3€ PACIIIaBOB M PACTBOPOB BELIECTB. B Kypce opraHMueckoil XMMHH IIpU



PaCCMOTPEHHH PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUH YAeNseTcss 0co00e BHUMAHUE BOIMPOCAM
00 311eKTPOHHBIX 3 (HeKTax, 0 B3aUMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3Max peaklui.

. Ocoboe 3HaYeHHE UMEET TO, YTO Ha COJAEPIKAHUE KYPCOB XMMHH YIITyOIEHHOTO YPOBHS U3YyUEHUS
JUIg  KJIaccoB ompenenéHHoro mnpodwuis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY U Xapaktep
JIOTIOJTHEHUN K OOIIel CUCTeMe MPEeIMETHBIX 3HAHMI) OKA3bIBAIOT BIUSHUE CMEXKHBIC MPEIMETHI.
Tax, HanpumMep, B CoAepKaHUU TPEAMETa JUIsl KJIACCOB XMMHUKO-(DHU3HUECKOro mnpoduis Gosbiioe
3HaueHUEe OYAYyT HMETh JJIEMEHTHI y4eOHOro marepuana mo obOmier xumuu. [lpum u3yueHuun
npeaMeTa B JJAaHHOM Cily4ae akKIeHT OYyJeT c/eslaH Ha OOIIHOCTb METOIOB IMO3HAHUS, OOIIHOCTb
3aKOHOB W TEOPUN B XUMUU U B PU3UKE: ATOMHO-MOJICKYJISIPHAS TEOpHsl (MOJICKYsIpHAS. TEOpHS B
¢bu3MKe), 3aKOHBI COXpPAHEHUS MacChl M DJHEPIruu, 3aKOHbl TEPMOJMHAMHKH, DSJIEKTPOJIH3a,
MPEACTABJICHUS O CTPOCHHUH BEIIECTB U JIPYTOE.

. B conepxanuu npeamera Aiisi KIacCOB XMMHUKO-OMOJIOTHYECKOro Mpoduiist OOJIbIINNA yIeIbHbII
Bec Oy/eT UMeTh OpraHndeckas XumMus. B 3ToMm ciydae mpenocTaBiseTcsi BO3SMOXHOCTB ISl OoJiee
00CTOSITETLHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aliy KJIETKU Kak OMOJIOrMYeCcKOi CUCTEMBI, B
COCTaB KOTOPOW BXOJIST, K MPUMEPY, TAKHE CTPYKTYpHBIC KOMIIOHEHTHI, KaK JIMITHJbI, OCIKH,
YIJIEBOJbl, HYKJIIEMHOBBIE KHUCJIOTBI W Apyrue. llpum 3TOM 3HaHUS O cocTaBe W CBOWCTBax
MPEACTAaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CIIYKAT OCHOBOM I HU3y4YeHUS
CYLTHOCTH IPOIECCOB (DOTOCUHTE3a, TbIXaHUS, MUIIEBAPEHUS.

. B 1utane ¢gopmupoBaHus OCHOB HAaydHOTO MHPOBO33PCHHSI, OCBOCHUS OOIIEHAYYHBIX METOJIOB
[O3HAHMS U ONBITA MPAKTUYECKOTO MPUMEHEHHUS] HAyYHBIX 3HAHUW M3YyUYECHHE NpeIMeTa «XHUMHUI»
Ha yriayOJE€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMHU MpEAMETaMH,
BXOJIALIIMMH B COCTaB IpeIMETHBIX oOnactell «EcTecTBeHHO-HAayUHbIe MPEAMETh», «MareMaTuka u
uHpopmaTuka» U «PyccKuii S3bIK U TUTEpATypay.

. [Ipu u3ydyenun yueOGHOro mpeamera «XUMHUS» Ha YrIyOJNEHHOM ypOBHE Takke, Kak Ha YPOBHE
OCHOBHOTO M CpeaHero obmiero odpa3zoBaHusi (Ha 0a30BOM YpOBHE), 3ajadueii MEPBOCTEIICHHOMN
3HAYUMOCTU SIBJIseTCsT (OPMUPOBAHME OCHOB HAyKH XHMHUUM  Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUYECKON JESITEIIbHOCTA YeJIOBEKa M OJHOTO W3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. Pelienue 3Toil 3ajaun Ha yriayOnE€HHOM YpPOBHE M3Yy4YEHHUs MpeaMeTa Mperoiaraet
peanu3anuio TaKuX LeNeu, Kak:

(dbopMUpOBaHUE TTPEICTABICHUIA:

0 MaTepHAIIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U IMO3HABAEMOCTH SIBIICHUM MPUPOBI, O MECTE
XMUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ Beayllel poiau B 00eCreYeHHH YCTOHYMBOTO Pa3BUTUS
YEJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJOTUYECKON, YHEPTETUUECKON U MUIIEeBOM 0€30MacHOCTH, B
pPa3BUTHUU MEIUIIMHBI, CO3JJAHUU HOBBIX MAaTE€pPHAIOB, HOBBIX HCTOUYHUKOB DHEPIUHU, B 00eCIeUeHUN
palMOHABHOTO TMPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS U OOMIEH KYJIbTYphI
YeNoBeKa, a TaKKe YKOJOTUYECKH 00OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

OCBOCHHME CHUCTEMbl 3HAHMM, JEXKallUX B OCHOBE XUMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpa: (yHIaMEHTAJIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNM XUMHUU, COBPEMEHHBIX
MPEACTABICHUI O CTPOEHHUM BEIIECTBA HAa PA3HBIX YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJISPHOM,
HaJIMOJICKYJIIPHOM, O TEPMOJMHAMHYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHUYECKHUX PEAKIIHA, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CHCTeMax, 00 00X
HayYHBIX TIPUHIUIAX XUMHUYECKOTO MTPON3BO/ICTBA;

dbopMupoBaHHe Yy OOYyYalOUIUXCS OCO3HAHHOTO TOHUMAHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHWA NJIs1 OOBSICHEHHS KIIFOYEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMUH, IS
OOBSICHEHUSI W TPOTHO3HPOBAHUS SIBICHUN, WMEIOIIMX €CTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO peIIeHus] MpoOJeM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHMSI, aHAJIN3a U OICHKH C
MO3UIUH  DKOJOTMYECKOM  O€30MacHOCTH  TOCTEACTBHI  OBITOBOW M TMPOU3BOACTBEHHOMN
NESTETPHOCTH YEJIOBEKa, CBA3aHHOM  C XHWMHUYECKHM TPOW3BOJICTBOM, HCIIOJIL30BAHUEM |
nepepaboTKOM BEIIEeCTB;



yriayOjieHHe MPEeCTaBICHUH O HAYYHBIX METOAaxX IMO3HAHMS, HEOOXOMUMBIX JJIsi MPHOOpETeHHUs
YMEHHUH OPUEHTHPOBATHCSI B MUPE BEIIECTB U OOBICHEHUSI XUMUUECKUX SIBJICHHUM, UMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTUUECKOH €ATEIBHOCTU U ITOBCEIHEBHOMN )KU3HHU.

. B nnane peanuzanuu nepBoouepeHbIX BOCIUTATENBHBIX M Pa3BUBAIOIMIUX (YHKIUI 1EIOCTHOU
CHCTEMBI cpelHero oOmiero oOpa3oBaHMs NPU W3YUYEHHH NpeaMeTa «XHUMUs» Ha YriyOnEHHOM
YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKe LIEeJIN U 33aJaul, KaK:

BOCIIUTAaHHE YOSKIEHHOCTH B I103HABAEMOCTH SIBJICHUN TPUPOMABI, YBOKEHHS K IPOLECCY
TBOPUYECTBA B OOJIACTH TEOPETUUECKUX U MPHUKJIAJHBIX HCCIEAOBAHUNA B XUMHH, (POPMHUpPOBAHHE
MHUPOBO33PEHNUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAlMM K OOYYeHHIO U TIO3HAHMIO, CIIOCOOHOCTEM K CAMOKOHTPOIIO  H
CaMOBOCITUTAaHHIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEYECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENIbHBIX HWHTEPECOB, MHTEUIEKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, (OPMHPOBAaHHE y HHUX CO3HATEIBHOTO OTHOWIECHHS K C€aMOOOpa3oBaHUIO H
HENpPEepPhIBHOMY 00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOM NpodeccuoHalIbHON U OOLIECTBEHHON
JESTeIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0pPOBBIO M TOTPEOHOCTH B 3I0POBOM
oOpase KU3HH;

dbopMHpoBaHHE YMEHHMIA M HABBIKOB Pa3yMHOTO MPUPOONOIB30BAHUSA, PA3BUTHE IKOJIOTHYECKOM
KYJIbTYpPbI, IPUOOPETEHHE OMbITA OOIIECTBEHHO-TIOIE3HOM IKOJIOTMUECKOM JIeATEIbHOCTH.

OO0r11iee YMCIIO YacOB, PEKOMEHIOBAHHBIX [UIS U3YyYCHUS XUMHU Ha yriiyOieHHOM ypoBhe, — 204
yacoB: B 10 kmacce — 102 ygaca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HeIelo).
Conep:xanue o0yuyenus B 10 knacce.

. Opranuyeckasi XuMus.

Teopernueckne OCHOBBI OPraHUYECKON XUMHUHU.

[IpenMeT u 3HAaYEHHE OPraHUYECKONW XUMHUU, MPEICTAaBICHHE O MHOT000pa3UH OPraHUYECKHX
COCIMHECHU.

DJEKTPOHHOE CTPOCHHME aTroMa YIiiepoja: OCHOBHOE M BO30YXAEHHOE cOCTOsSHHUS. BaneHTHbIe
BO3MOXKHOCTH aTroMma yriepoja. XUMHYEcCKass CBs3b B OPraHUYECKUX COEIMHEHUSAX. THIbl
ruOpuan3aly aTOMHBIX opOuTaneil yriepoga. MexaHu3Mmbl 00pa30BaHUSI KOBAJCHTHOW CBSI3U
(0OMEHHBIN U JOHOPHO-aKUENTOPHBIN). TUIbI TIepeKphIBaHUsI aTOMHBIX OpOUTalied, G- U T-CBA3H.
OnunapHas, BoiHas W TpoiHas cBsA3b. CrocoObl pa3pbiBa CBsi3eH B MOJEKYJIaX OpPraHUYECKHUX
BemecTB. [lonsaTue o cBOOOAHOM paaukane, Hykieoduiie u dIeKTpoduie.

Teopus crpoeHns opraHndeckux coequHeHnii A.M. byTiepoBa u COBpeMEHHBIE ITPEICTABICHUS O
CTPYKType MOJIEKyJ. 3HaueHHE TEOPHUH CTPOEHUS OpPraHWYecKUX coeauHeHHi. MomekynspHble U
CTpyKTypHBIE (hopMynbl. CTPYKTypHBIE (HOPMYIBI pa3NTUYHBIX BUJIOB: pa3BEPHYTAs, COKpaIEHHas,
CKeJIeTHas.

N3omepust. Bunibl n3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.

OnexTpoHHbIE A((PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIA W ME30MEpPHBII
3¢ deKTHI).

[IpencraBienue o kiaccupukauy opraHudeckux BeuiecTs. [lonarue o GyHKIMOHANBHON TrpyIIe.
I'omosnorus. I'omonoruueckue psaasl. CucreMaTnyeckas HOMEHKJIATypa OPraHUYeCKUX COEIUHEHHUM
(IUPAC) u TpuBHalibHbIE Ha3BaHUsI OTACIBHBIX MPEACTaBUTENECH.

OcobeHHOCTH W KJaccU(UKalUs OpraHuYecKux peakiuil. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKiuy B OPraHuYECKON XUMUH.

DKclieprMeHTaIbHbIE METO/IbI M3YUYEHHUS BEIIEeCTB U MX NPEBPALICHUI: O3HAaKOMIIEHHE ¢ 00pa3amMu
OpPraHMYECKUX BELIECTB U MaTepUallaMyd Ha UX OCHOBE, OMNBITHI MO MPEBPAIICHUIO OPraHMYECKHUX
BEIIECTB NpPU HarpeBaHWM (IUIaBJIeHHWE, OOYIIIMBaHHE M TOpPEHHE), KOHCTPYMpPOBAHUE Mojelneit
MOJIEKYJI OpraHU4YECKHX BEIIECTB.

. YTI1eBOI0POIbL.

Ankanpl. ['OMOJIOTMYECKHU psii ankaHoB, oOmas (opmyna, HOMEHKIATypa H H30MEpHS.
DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AJKaHOB, Sp -THOPHAM3ALUS aTOMHBIX



opbOwuraneit yrnepojaa, 6-cBs3b. Ou3nueckue CBONCTBA aTKaHOB.

XUMUYECKHE CBOMCTBA AJKAaHOB: PpEaKIHMH 3aMELICHHs, HW30MEPU3ALMH, AECTUAPUPOBAHMS,
LUKJIM3al11, TUPOJIN3a, KPEKUHT A, TOPEHUSL.

Haxoxnenue B npupozae. CriocoObl OSy4eHHs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. OOmas ¢opmyna, HOMEHKIaTypa u u3zoMmepus. OCOOEHHOCTH CTPOCHHA U
XUMHUYECKUX CBOWCTB MaiblX (LIUKJIONPOINAH, IUKI00yTaH) W OOBIYHBIX (IMKJIOIEHTAaH,
[UKIIOTEKCaH ) IUKI0ATKaHOB. CrIocoObI MOTYYeHUS U TPUMEHEHUE ITUKI0ATKAHOB.

Ankenbl. ['omonoruyeckuil psj ankeHoB, oOmas QopMmysa, HOMEHKJIAaTypa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT ATKEHOB, SP>-THOPHIN3AIHs aTOMHBIX OpOHTaNeH yrieposa,
o- u m-cBsi3u. CTpyKTypHas U reoMerpudeckas (Luc-TpaHc-) usomepus. dusnyeckue cBoicTBa
QJIKCHOB.

XUMUYECKHE CBOWCTBA: PEAKLUMUHU IPUCOCIAMHEHUS, 3aMELICHHUS B O-IIOJIOXKCHHE IIPU JIBOMHOU
CBA3M, NoyMMepusauuu U okucieHus. lIpaBuno MapkoBHukoBa. KadecTBeHHBIE peakuuu Ha
JIBOMHYIO CBA3b.

CriocoObI osTy4yeHHs ¥ IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccuduxauus ankagueHoB (conpspk€HHbIE, H301MpoBaHHBIE). OcoOeHHOCTH
NEKTPOHHOIO CTPOEHUS M XHUMUYECKUX CBOMCTB CONpPSDKEHHBIX JueHoB, 1,2- u 14-
npucoenuHenue. [lomumepusanus conpskEHHBIX JUeHOB. CrocoObl MOJTy4eHUs M IpUMEHEHHE
aJIKa/INEHOB.

Anxunbl. ['omonoruyeckuil psja ajakuHOB, oOwas ¢GopMmysia, HOMEHKIATypa M HM30MEpHs.
DNEKTPOHHOE UM MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKMHOB, Sp-THOpUAM3aIMs aTOMHBIX
opburaneit yrneposa. duznyeckure cBOMCTBA aIKUHOB.

XUMHUYECKUE CBOWCTBA: PEAKIMM MPUCOCAUHEHUS, AUMEPU3aLUU U TPUMEPHU3aLUU, OKHCIECHMS.
KucnoTHble CBOMCTBA aJKMHOB, UMEIOIUX KOHLEBYIO TPOHHYIO CBs3b. KauecTBEHHBbIE pEaKkIMU Ha
TPOMHYIO CBS3b.

CriocoObl 1ostyyeHus 1 IPUMEHEHNE alIKUHOB.

ApomaTHyecKre yriaeBoAopoAbl (apeHsl). loMonormyeckwii psix apeHoB, oOmas ¢dopmyIa,
HOMEHKJIATypa U HM30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH30Ia.
®uU3NYECKUE CBOKMCTBA apEHOB.

XuMuueckue cBOMCTBa OEH30J1a U €ro TOMOJIOTOB: PeaKkIUH 3aMelleHnsT B O€H30JbHOM KOJIBLE U
YIIEBOJOPOAHOM  pajuKale, peaklUud MPUCOEAMHEHHUS, OKHUCIEHHE TOMOJIOroB OeH3o0Ija.
IIpencraBnenne 06 OpUEHTUPYIOLIEM IEHCTBUM 3aMecTuTeNell B OEH30JbHOM KOJIBIE Ha MpUMepe
QIKWIBHBIX PAJMKaIOB, KapOOKCUJIBHOW, THAPOKCHWIBHON, aMMHO- W HUTPOIPYMIbI, aTOMOB
raJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTupoia. [lonmumepusarus ctupoa.

CriocoObl osTyyeHHsl 1 IPUMEHEHNE apOMaTHUECKUX YTIIEBOI0PO/IOB.

[Ipupoansiii ra3. Ilonyraele HedTaHble ra3pl. HedTs u €€ npoucxoxaenne. KaMmeHHbI yroip u
MPOAYKTHI €ro nepepaboTKH.

CrocoOpl  mepepaboOTKM HEPTH: MEpPeroHKa, KPEeKUHI (TePMHUYECKHMH, KaTaJIUTUYECKUil),
pudopmuHr, nuponaus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
OBITY.

I'enernueckas cBA3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DEeKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YITIEBOAOPOOB. Peakiuu 3amenieHus rajoreHa Ha
ruspokcorpynmy. JlelicTBue Ha rajJloreHIpOnU3BOJHBIE BOJHOIO U CHUPTOBOTO pacTBOpa IIENOUH.
B3aumopeiicTBue nurayioreHaJkaHOB ¢ MarHMeM U HUHKOM. Mcronb3oBaHKe rajloreHIporn3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE W MIPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

DKCIepUMEHTAIBHBIC METOJbl HM3VUYCHMS BEIIECTB M MX MPEBPAIICHUN: H3ydeHHe (PU3NUECKHUX
CBOMCTB yIJIEBOJOPOAOB (pacTBOPUMOCTH), KAUECTBEHHBIX PEAaKLMH yIJIEBOJOPOAOB Pa3INYHBIX
KjaccoB (oOeciBeurBaHMe OpOMHON WM HWOJHOM BOJABI, pPAacTBOpa IE€pMaHTraHaTa KaJus,
B3aMMOJICHCTBHE alleTWIeHa C aMMHA4YHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE



oOHapyKeHHE YIiepo/ia U BOJAOPOa B OPraHNYECKHUX BEIIECTBaX, MOJyYCHHE STUIICHA U U3YyUeHHE
€ro CBOMCTB, o3HaKomuieHue ¢ koulekiusmMu «Hedtb» u «Yromby, ¢ obpa3mamu IulacTMacc,
Kay4yKOB M PE3UHBI, MOJCIUPOBAHUE MOJEKYJ YIJIEBOAOPOJOB U TaJOr€HIPOU3BOAHBIX
YIJIE€BOIOPOOB.

. Kucnoponconeprxaiue opraHn4eckiue CoeIMHEHNUS.

[IpenenbHble ogHOAaTOMHBIE cUpPThl. CTpoeHHE MoJieKyn (Ha MpUMepe METaHola M ATaHOoJja).
I'omonornueckuii  psig, oOmias ¢opMyna, HU30MEpUs, HOMEHKJIATYpa U KIaccu(pUKaIus.
dusnyeckue CBOMCTBA MpEAENbHBIX OJHOATOMHBIX CHUPTOB. BoAopojHbie CBS3U MeEXIy
MOJIEKYJIAMH CIIUPTOB.

XUMUYEeCKHEe CBOMCTBA: peaklUW 3aMeLIeHUs, ACTHApATalliH, OKUCICHHsS, B3aUMOJICHCTBUE C
OPraHMYECKUMU M HEOpPraHW4ecKMMHU KucioTamu. KadecTBeHHas peakiuss Ha OJHOATOMHBIE
cnupthl. JleficTBMe 5TaHONla W MeTaHOJa Ha OpraHu3M uenoBeka. CHocoObl TOTy4eHHUS U
IIPUMEHEHHUE OIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PU3NUECKUX U XMMHYECKHX CBOMCTB.
MHoOroaroMHble CIIUPTHl — STUICHIVIMKOIb U IHLEepUuH. PU3NUECKHEe U XMMHUYECKHE CBOMCTBA!
peaKuuu 3aMelleHus, B3auUMOJCHCTBHE C OpPraHMYEeCKUMHU KM HEOPraHUYECKUMHU KHCIOTAMH,
KauecTBEHHasl peaklus Ha MHOTOaTOMHbIe cnupThbl. JleiicTBue Ha opraHu3M udenoBeka. CrocoObl
MOJIyYEHUS U IPUMEHEHUE MHOTOATOMHBIX CITIUPTOB.

@®enon. CrTpoeHue MOJEKYJbl, B3aUMHOE BIUSHUE TUAPOKCOTPYINIBI M OEH30JBbHOIO sijpa.
Ousnyeckue cpoiictBa ¢enHona. OcoOEHHOCTH XUMHUYECKHUX CBOWMCTB (eHona. KadecTBeHHbIE
peakiuu Ha ¢eHon. TokcmuHOCTh (eHoma. CrocoObl TMONYYCHHUS W TPUMCHEHHE (eHOJa.
®denondpopmanbIeruaHas cCMoa.

KapOoHusabHbIE COEAMHEHUS — albJETHAbl U KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHUIbHOMN
rpynnsl.  ['oMonmoruyeckue psabl aibAETHAOB M KETOHOB, oOmas ¢opMmyna, H30MepHUs U
HOMEHKJIaTypa. u3znueckre CBOMCTBA ANIbJIETHUIOB U KETOHOB.

XUMHUYECKHE CBOMCTBA aJIbJIETHIOB U KETOHOB: peakiuu npucoequHeHns. OKUCIeHne aabAeTuaoB,
KayeCTBEHHBIC peaKkuuu Ha aibaeruipl. CrocoObl TONYYEeHHS W NPUMEHEHHE AallbJCTHAOB U
KETOHOB.

OAHOOCHOBHBIE Ipe/eibHbIE KapOOHOBBIE KUCIOTH. (OCOOEHHOCTH CTPOEHMSI  MOJIEKYJ
KapOOHOBBIX KHCJIOT. M3oMepus u HoMeHkiIaTypa. Pusnyeckue CBOICTBa OJHOOCHOBHBIX
IpeieabHbIX KapOOHOBBIX KUCIOT. BomopoaHbIE CBA3M MEXy MOJIEKyJIaMu KapOOHOBBIX KHCIIOT.
XUMHUYECKHEe CBONCTBA: KHUCIOTHBIE CBOMCTBA, peakuus 3Tepu(UKALUU, PeakUUd C y4acTHEM
YIJI€BOIOPOAHOIO paJiuKaa.

Oco6eHHOCTH CBOMCTB MypaBbUHON KUCIIOTHI.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CIOKHBIX dPHUpax.

MHorooOpa3ue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOICTB HENpENEeNbHBIX U apOMaTHYECKHX
KapOOHOBBIX KHCIIOT, JWKapOOHOBBIX KHUCIJIOT, TUIPOKCUKapOOHOBBIX KHUCIOT. lIpencraBurenu
BBICHIMX KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTUHOBAas, OJIEMHOBAas KUCIOTHL. CrocoObl
MOJIy4YEHUs U IPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Crnoxsble »>¢upsl. ['omonoruueckuit psa, oOmias ¢dopmyna, H30MepUs U HOMEHKJIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJTOYHOM Cpelie.

Kupsl. Ctpoenue, puznveckue 1 XMMUYECKHE CBOMCTBA KUPOB: THAPOIU3 B KUCIOW U IIETOYHON
cpene. OcoGEHHOCTH CBOMCTB KHPOB, COJAEPKAIIMX OCTAaTKH HEMPEENIbHBIX >KUPHBIX KHCIOT.
2Kupsl B ipupoze.

MpBUT4 Kak COJH BBICIIUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.

OOm1as xapakTepucTHKa yrieBoaoB. Kiaccudukarys yrieBogaoB (MOHO-, TU- U MOJIHUCAXaPHIBI).
Mounocaxapuapl: II0Ko3a, (pykroza. dusnueckue CBOWCTBA M HAXOXKJIEHHE B MPHUPOJIE.
dotocuHTE3.

XUMUYECKHE CBOMCTBA IUIIOKO3bl: PEAKIMH C YYacTHEM CIHUPTOBBIX W aJbJErMIHON TIpymi,
CIIHPTOBOE U MOJIOYHOKHCIOE OpoxeHnue. IIpumeHeHue TIIOKO3bI, €€ 3Ha4YeHHE B



KHU3HEIEATEIbHOCTH OpraHu3Ma.

Jucaxapuapl: caxaposa, ManbTo3a. BoccraHaBinMBaronme U HEBOCCTAHABIMBAKOIIME AUCAXAPUIBL.
I'mpponus aucaxapunos. HaxoxaeHue B Ipupoze U IPUMEHECHHUE.

[Tonucaxapuael: Kpaxmail, TIIMKOTEH U 1eJUTi0J103a. CTpoeHne MakpoOMOJIEKYJT KpaxMmaina, IIIMKOreHa
1 1eunono3sl. @U3nyeckue CBOMCTBA KpaxMaja M LIEeJUII0I03bl. XUMHUYECKUE CBOMCTBA Kpaxmalla:
TUAPOJIN3, KAYECTBEHHAs pPEakUuus ¢ HOJO0M. XHMMHYECKHME CBOMICTBA IIEJUIFOJIO3bI: THUIPOJIU3,
nojyyeHue 3gpupoB 1eiIrono3bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
mENK).

DKCIepUMEHTAIbHBIE METO/Ibl M3YUEHUS BELIECTB U MX MPEBPAIICHUN: PACTBOPUMOCTb Pa3IMUHbIX
CIUPTOB B BOJE, B3aUMOJCHCTBHUE 3TAHOJIA C HATPUEM, OKHCIEHUE 3TUIIOBOrO CHUPTA B aJIbJECTH/]L
Ha pAaCKWICHHOW MEIHOM IIPOBOJIOKE, OKHCJICHUE OTHUIIOBOTO CIHMpPTAa JAUXPOMATOM Kallus
(BOBMOXKHO HCIMOJIB30BAaHUE BUIEOMATEPUATIOB), KAueCTBEHHbIE pEaKUMU Ha ajbAeruabl (C
ruapokcuaoM auammuncepeopa(l) u ruapokcuaom meau(ll)), peakuus rimiepuna ¢ TUIPOKCUAOM
Menu(Il), XumMudeckue CBOWCTBA pacTBOpa YKCYCHOW KHCIOTHI, B3aUMOJCHCTBHE pacTBOpa
moKo3bl ¢ rugpokcuaom  Menu(ll), B3aumopmeilicTBHMe Kpaxmaiga C  HMOJOM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «CrnupTel U QeHomns», «KapOoHoBbie kucaoThl. ClI0KHbBIE
3UPBD».

. A3oTcoaeprkalue OpraHn4ecKue COeAMHEHUSI.

AMUHBI — OpraHMYecKHe MPOU3BOAHBICE amMmuaka. Knaccupukanuss amMHHOB: anmudaTHYecKhe U
apoMaTHuYecKue; MepBUYHbIC, BTOPUUYHbIE U TpeTuuyHble. CTpoeHue MoJekyl, olmias Qopmyna,
U30MepHsi, HOMEHKJIATypa U (HU3MYECKHE CBOWCTBA. XWMHYECKOE CBOWCTBA amu(aTUICCKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJICUCTBUE MEPBUYHBIX AMUHOB C a30THCTOM
kucnoToi. Conu aJIKMJIaMMOHHSL.

AHWIIMH — NPEJCTaBUTENb AMUHOB apoMaTuueckoro psiaa. CTpoeHue aHuianHa. B3auMHoe BivsHMe
Ipynn aToOMOB B MOJIeKyJie aHuianHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMWIMHA. KauecTBeHHbIE
peaKIy Ha AaHWIHH.

CriocoOpl moONy4YeHHs U MpUMEHEHHE anudaTuuyeckux amuHoB. [lonydyeHue aHuIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u usomepuss. OTIENbHBIE MNPEACTAaBUTEIN  O-AMUHOKHCIIOT:
[JIMIWH, anaHuH. Ousnyeckrue cBOMCTBA aMUHOKHUCIOT. XUMHUYECKHUE CBOMCTBA AMUHOKHUCIOT KakK
aM(pOTEepHBIX OPraHUYECKUX COCAMHEHMH, pPeakius MOJUKOHJEHCAIuH, 00pa3oBaHuE MENTHIHOMN
cBs3U. buonornueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku xak mnpupoansle mnoiumepsl. [lepBuuHas, BTOpuYHAash M TpEeTUYHas CTPYKTypa OEIIKOB.
XUMHUYECKHe CBOMCTBA OENKOB: TUAPOJIU3, IeHATYypaIisl, KAUeCTBEHHbIE PEAKLIMU Ha OEJIKH.
DKclepuMEeHTAIbHBIE METOJIbI M3VUEHUS BEIIeCTB W WX IPEBPAIeHHI: pacTBOpeHUE OEIKOB B
BOJe, JEHaTypalus OENKOB TpU HarpeBaHWHW, IIBETHbIE peaKkUUd Ha OeNIKd, pelieHHe
AKCIIEPUMEHTAJbHBIX 33/Ja4 MO0 TeMaM «A30TcoJeprKalllue OpraHUYecKUe COETUHEHUS» U
«Pacnio3HaBaHne OPraHMYECKUX COCTUHEHUI.

. BeicokOMoJIeKyIsIpHbIE CO€IMHEHUS.

OCHOBHBIE TIOHATHS XMMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, ITOJIUMED, CTPYKTYPHOE
3BEHO, CTEINEHb IOJIMMEpHU3alluU, CPEeAHssl MoJieKyisipHas macca. OCHOBHBIE METOJbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJUMEPU3aLUsl U MOJIMKOHICHCALIHS.

[Tonumepnsle Martepuasbl. [lnacTmacchl (HIOMUATHIIEH, MOJMUIIPONUJICH, MOJUBUHUIXIIOPUI,
MOJIUCTUPOJT, TOTUMETHIMETAKPHUIIAT, MOJUKApOOHATHI, MOJIMATUICHTepedTaNar). Y TUIU3anus U
nepepaboTKa MIacTUKa.

DnacToMephl: HaTYpalbHBIN Kay4dyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN, XJIOPOMPEHOBBIH,
M30IpeHOoBbI). Pe3una.

Bonokna: HaTypaJIbHBIE (XJIONOK, IIEPCTh, NIENK), UCKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KAIpOH M JIABCaH).

3KCHGQI/IMCHT3.JIBHBIG MCTOJIbI U3YUYCHUA BCHICCTB U UX H[!eBlzageHHﬁl O3HAKOMJICHHUEC C O6p&3].[aMI/I



MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB, PELICHHUE SKCIEPUMEHTAIbHBIX
3a51a4d 1Mo TeMe «Pacrio3HaBaHue IIACTMAcC 1 BOJOKOH).

PacuérHpie 3amaun.

Haxoxxnenne MmoJekyasipHO (OpPMYJIbl  OPraHUYECKOTO COSAUHEHUS TI0 MAaCCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXICHUE MOJCKYJISIpHOU (OpPMYIBl OpraHHYECKOTo
COeMHEHHMS 10 Macce (00BEMY) POYKTOB CropaHus, M0 KOJIWYECTBY BEIIeCTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIIM WUCXOAHBIX BEIIECTB, YCTAaHOBIECHUE CTPYKTYPHOU (HOPMYIIBI
OPraHWYECKOTO BEIIECTBA HAa OCHOBE €ro XWMHUYECKMX CBOWCTB HJM CIOCOOOB TOJyYCHUS,
ONpPEACIICHUE JOJIM BBIX0JA ITPOAYKTA PEAKIIMM OT TEOPETHUUYECKHA BO3MOMKHOIO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBsI3ed NpU M3YYEHMM oOpraHudecko xumuu B 10 kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIIWX EeCTECTBEHHO-HAYyYHBIX TOHATHH, TaK H
MOHATUH, IPUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OOmume ecTeCTBEHHO-HAy4YHbIC TOHATHS: SIBICHHE, HAy4YHBIM (aKT, TUIIOTE3a, TEOPHSs, 3aKOH,
aHallM3, CHHTE3, KJIacCUpUKalUsi, HaONIOeHUEe, W3MEPEHHE, OKCICPUMEHT,  MOJEIb,
MOJICTTUPOBAHUE.

@dusmka: Marepus, aroM, JNIEKTPOH, INPOTOH, HEUTPOH, MOJIEKYJa, DHEPreTUYECKHH YPOBEHD,
BEILIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (DU3WUYCCKHUE BEIUUYMHBI, €IUHUIIBI
W3MEPEHHUs], CKOPOCTh, JHEPTHS, MACCa.

buonorus: kineTka, OpraHm3M, 2JKOCHUCTeMa, Ouocdepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPODHBIM THI THUTaHHUS, OpokeHUe, (OTOCUHTE3, IbIXaHHE, OCIKH,
YTJIEBOJIbI, dKUPbI, HYKJICHHOBbBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: nmone3npie HCKOMAEMbIE, TOTUTHBO.

TexHOonOrvsa: MNUIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO NIMTaHUS, MOIOIIME CPEACTBa,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

Conep:xanue o0yuenus B 11 kiaacce.

. O0m1as u HeOpraHUYeCKass XUMUS.

. TeopeTnueckue OCHOBBI XUMHUH.

AtoMm. CocTaB aTOMHBIX sJiep. XUMUYECKUN 31eMeHT. M30TorbL.

CtpoeHne »HIEKTPOHHBIX OOOJIOUEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
MOIypOBHU. ATOMHBIe opOuTanu. Kiaccubukarnuss XUMHYECKHX dieMeHtoB (s-, p-, d-, f-
aneMeHThl). Pacmipenenenue 31eKTPOHOB MO aTOMHBIM OpOUTANIAM. DJNEKTPOHHBbIE KOH(PHUTyparuu
aTOMOB JJIEMEHTOB TEPBOTO—YETBEPTOrO MEPHOJIOB B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHHH,
ANEKTPOHHBIE KOH(PUTYpALIUU HOHOB.

DNEeKTPOOTPULIATETEHOCTD.

[lepuonnueckuii 3akoH u llepmoamdeckass cucrema xumumueckux 3nemeHtoB [[.M. Menneneesa.
Ces3p mepuoauueckoro 3akoHa U Ilepmoanueckoil CHUCTEMBI XHUMHUYECKHUX DJIEMEHTOB C
COBPEMEHHOI TEOpUEH CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB XHWMHMUYECKHX
9JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CJIOXKHBIX BEIIECTB IO TPYIIAaM U MepruoaaM. 3HaAUCHHE
nepuoanueckoro 3akona /.M. Menneneesa.

Xumudeckas CBA3b. BHIbI XMMHYCECKOM CBSA3M: KOBAJICHTHASI, HOHHAS, METaJUTHUecKass. MeXaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOM CBSI3U: OOMEHHBIN M JOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIMHA CBSI3U.
[TonsspHOCTH, HaANpPaBICHHOCTh W HaChIIAEMOCTh KOBAJIEHTHON CBsi3W. KpaTHble CBA3M.
Bonopoanas cBsa3b. MexMOIEKYISIPHBIE B3aUMOICHCTBHUS.

BaneHTHOCTh M BajleHTHBIE BO3MOKHOCTH aTOMOB. CBSA3b AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C HX
TE€OMETPUUYECKUM CTPOCHHUEM (Ha IPUMEpe COEAMHEHUN JIIEMEHTOB BTOPOTO MIEPUOA).
[IpencraBnenue 0 KOMIIJICKCHBIX COCTUHCHHSX. Cocrasn KOMIIJICKCHOT'O HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JHUTaHIbl. 3HAUYEHUE KOMIUIEKCHBIX coenuHeHui. [loHsatue o
KOOPJVNHALIMOHHON XHUMUHU.

BemecTtsa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIBI KPUCTALNIMYECKUX PEIMIETOK



(CTpYKTYp) U CBOICTBA BEILIECTB.

[Tonstue o aucnepcHsIx cucremax. Mctunnable pacTBopbl. CriocoObl BBIpAKEHUS KOHUEHTPALUU
pacTBOpPOB: MaccoBasl J10JIsl BEIIECTBA B PacTBOpE, MOJIApHas KOHLEHTpauus. HaceleHHble U
HEHACBILICHHBIE PaCTBOPHI, pACTBOPUMOCTh. KpucTamioruaparsi.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIECTB. TpUBUANbHBIC HA3BAHHS OTIEIbHBIX
Mpe/ICTaBUTENe HEOPraHMUECKUX BEIECTB.

Knaccupukanuss XUMUYECKHMX peakiuii B HEOPTaHMYECKOM M OpPraHWYecKOd XUMHH. 3aKOH
COXPAaHEHHS MAacChl BEIECTB; 3aKOH COXPAHEHMsI M IMPEBpAIllEHUs SHEPruu MPU XUMHUYECKUX
peakmsx. TertoBsie 3(h(HeKTh XUMHUECKUX peakuuil. TepMOXUMHUECKUE YPAaBHEHHS.

CKOopocTh XMMHUYECKON peakInH, €€ 3aBUCHUMOCTh OT pPa3IU4YHBIX (akTopoB. ['oMOreHHble u
rereporeHHsle peakiuu. Karanus u katains3aTtopsl.

OOpatumble M HEOOpaTUMBbIE peakIuu. XuMudyeckoe paBHoBecue. DakToppl, BIMSIONIME HA
II0JIO)KEHHE XUMHYECKOI'O0 PABHOBECHS: TEMIEpaTypa, AABJICHHWE M KOHIIEHTpallMM BEIECTB,
y4yacTByronmx B peakiuu. [Ipunuun Jle [larensbe.

Onexrponutuyeckas aucconuanus. CuibHble U crnadble AMeKTpoiauThl. CTeneHb TUCCOIHMAIINU.
Cpena BOAHBIX PacTBOPOB: KHUCIIOTHas, HEHTpaibHas, mienouHas. Bomopoausiii mokazatens (pH)
pactBopa. ['maponus cosneii. Peakiiuu noHHOTr0 oOMeHa.

OxuCINTEeNbHO-BOCCTAaHOBUTEIbHBIE — peakuuu. CreneHb  okucineHus.  OKHCIUTENb u
BOCCTaHOBUTENb. [Ipoliecchl OKHUCIIEHHS U BOCCTaHOBJEHHUS. BaxHeilline OKuUCIMTENM U
BOCCTaHOBUTEIHU. MeTOJI 37IEKTPOHHOTO OajaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.
DKCIIepUMEHTANIbHBIC METOJIbl M3YYEHHUs BEIIECTB U WX IPEBPALISHUN: pa3ioKEHUE IMEepPOKCHIa
BOJOpPOJa B MPHCYTCTBUHU KaTalu3aTopa, MOJAEIN KPHUCTAJUIMYECKUX PElIETOK, MPOBEICHUE
peakiuii HOHHOTO OOMEHa, OTpeeTICHUE CPEbl PACTBOPOB C MOMOIIBI0 WHIMKATOPOB, U3yUCHHE
BIIUSIHUSL PA3UYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOM pEaklUU U TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

. Heopranuueckas xumus.

[Tonoxenne HemerawioB B Ilepuonnueckoi cucreme xumudeckux snemeHTos .M. Menneneesa u
0COOCHHOCTH CTPOEHUSI UX aTOMOB. PU3NYECKHE CBONCTBA HEMETAIIOB. AJUIOTPONUS HEMETAIIOB
(Ha mpuMepe KHUcaopoa, cepsul, hocdopa u yriaepoaa).

Bonopon. Ilomyuenue, ¢usnueckue M XUMHMYECKHE CBOWCTBA: pPEaKIMH C MeETaulaMHd U
HEMETAJNIAMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ MaApUIBI.

I"anorensl. HaxoxaeHue B mpupojie, ciocoObl MOMydeHUs, PU3NUECKue W XMMHUYECKHEe CBOMCTBA.
["asiorenoBoiopoasl. BaxkHelime KUCI0OpOACOAepKalie COeTUHEHNs TaloreHoB. JlabopaTopHbie
Y TIPOMBIIUIEHHBIE CIIOCOOBI OTY4YeHUs ranoreHoB. [IpuMeHeHne rajJoreHoB U UX COeJMHEHUH.
Kucnopon, 030H. JJabopatopHble U IPOMBIIITICHHbIE CIOCOOBI MTOJTy4eHUs Kuciopoaa. dusnueckue
Y XMMHYECKNE CBOMCTBA U NPUMEHEHNE KUCI0pOoJa U 030Ha. OKCUIBI U TEPOKCHUIBI.

Cepa. Haxoxnenue B TpHpOE, CIOCOOBI TOJNydeHUs, (PU3NUECKHE U XUMHUYECKHUE CBOWCTBA.
CepoBogopon, cynbhuasl. Oxcun cepbi(IV), okcua cepri(VI). CepHuctas u cepHast KUCIOTHI U UX
cosu. OcOOEHHOCTH CBOMCTB CepHOI KUCIOTHL. [IprMeHneHne cepbl U €€ COeJMHEHUIH.

A3zor. Haxoxnenuwe B mpupoje, CIocoObl MoiydyeHHs, (U3NYeCKHe M XHMHUYECKHE CBOICTBA.
Ammuak, HUTpUAbl. OKcuabl a30Ta. A30THCTas M a30THAs KUCIOTHI M UX cosnud. OcoOeHHOCTH
CBOWCTB a30THOU KUCIOTHI. [IpMeHeHre a30Ta U ero CoeJMHEeHU. A30THbIE y100peHHUS.

®docdop. HaxoxaeHnue B mpupojie, crmocoObl MOMydeHHs, PU3NUECKne W XUMHUYECKHE CBOMCTBA.
®ochunst u pochun. Oxcuast hocdopa, pochopnas kucnora u e€ conu. [Ipumenenue dhocdopa u
ero coeauHeHuil. @ochopHbie y100peHuUs.

VYriepon, HaxoXIeHUE B MpHpoje. AJUloTponHble Moaupukanuu. dusnyeckne | XUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriepoaoM. Okcun yraepoaa(ll), okcun yrinepona(IV),
yrojibHas KHUCJIOTa U €€ colMd. AKTUBUPOBaHHBIM yroib. IIpuMeHEHHE MNpOCTHIX BEIECTB,
00pa30BaHHbBIX YIIIEPOAOM, U €T0 COETUHEHUH.

Kpemuuii. HaxoxaeHnue B nmpupoje, crnoco0bl NOTy4eHus, GU3NIEecKue M XUMHUYECKHE CBOMCTBA.



Oxcupn xkpemHusA(IV), kpemHHEBas KUCIOTa, CUIMKAThL. [I[puMeHeHne KpeMHUSI U €r0 COEINHEHUN.
Creki10, €ro nojry4eHue, BUIbI CTEKIIA.

[Tonoxenne wmeramioB B Ilepmoguueckoil cucreMe XHUMHUYECKHX 3JeMEeHTOB. OcoOeHHOCTH
CTPOEHUS JIEKTPOHHBIX 000J0YEK aTOMOB METAILJIOB.

OObmme ¢uznueckue cBoiicTBa MeTauioB. [IpuMeHenue mMetaisioB B ObITy U TexHUKe. CIuiaBbl
METaJIJIOB.

DNEeKTPOXUMHUYECKUI A HanpsHkeHWd MeTtauioB. OOmue crnocoObl TMOMTY4eHHUS METauIoB:
TUAPOMETAUIYPrusi, TUPOMETAIUTYPIUs, IEeKTpoMeTatyprusd. [loHsaTHe o0 KOppO3uM METAUIOB.
CriocoObI 3aIUTHl OT KOPPO3HUH.

OOwias xapakTepucTuka MetaiioB IA-rpymnmnel [leproguueckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB.
Hatpuii u kanmmii: momy4yeHue, (U3NYECKHMEe W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX
BELIECTB U UX COCAVHECHUN.

O6mas xapakrepuctika MetaiioB IIA-rpymnmnel [leproandeckoit cucTeMbl XUMHYECKUX 3JIEMEHTOB.
Maruuil u KanpUMii: nonydeHue, GU3NYECKUEe M XMMHUYECKHUE CBOMICTBA, NMPUMEHEHHE MPOCTHIX
BEIIECTB M UX coenuHeHNUH. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

ANOMHUHUI: TIOTydeHue, pu3nyecknue U XMMUYECKHe CBOMCTBA, IPUMEHEHUE POCTOrO BELIECTBA U
ero coeAMHeHU. AM(pOTepHbIE CBOICTBA OKCHUJA U TMAPOKCUAA aTFOMUHUS, THIPOKCOKOMILIEKCHI
AITIOMUHMUSL.

OOmiast xapakTepucThKa MeTaiioB noOouHbx noarpynn (b-rpymm) Ilepumommdeckoit cuctembl
XUMHYECKHUX 3JIEMEHTOB.

dusnyeckue M XHMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHud. OKCUAbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMaTbl M AUMXpOMaThl, WX OKHCIHUTEIbHBIE CBOWCTBA.
[TonyuyeHue u npuMeHEHUE Xpoma.

dusnyeckue MU XMMHUUYECKHE CBOMCTBA MapraHua M €ro coeJuHeHuil. Baxuneimme coenuHeHUs
mapranua(ll), mapranna(lV), wmapranna(VI) u wmapranna(VII). Ilepmanranar xanus, e€ro
OKHCJINTENbHBIE CBOWCTBA.

dusnyeckue U XMMUYECKHE CBOICTBA Xkeje3a U ero coeauHeHuil. OKcUbl, THIPOKCUIBl U COJIU
xene3a(ll) u sxeneza(Ill). [Tonydyenue u npuMeHeHuUe keae3a U ero CIUIaBOB.

@u3nyecKue U XUMUYECKUE CBOMCTBA MeAU U €€ coeuHeHuN. [lonmydenne v nmpuMeHeHne Meu U
€€ COCIMHEHUN.

[uuk: momydyeHue, ¢GuU3MUECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA H
TMIPOKCHUIa IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKAa U €r0 COEAMHEHUH.
DKClepUMEHTAIbHBIE METOJIbl M3VUCHMS BEIIeCTB U MX TPEBPAIIeHUi: H3ydeHHe o00paslioB
HEMETaJlJIOB, TOpeHue cepsl, ¢ochopa, keneza, MarHus B KHUCIOpPOJE, M3yUeHHE KOJUIEKIIMU
«Metannel U CIJIaBbl», B3aUMOJICHCTBUE IIEIOYHBIX U IIEIOYHO3EMEIbHBIX METaNIOB C BOJOM
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAJIOB), B3aMMOJECICTBUE LIMHKA M XKEJle3a C pacTBOpaMu
KHCIIOT U IIeNlouel, Ka4eCTBEHHbIE PEakllMd Ha HEOPraHWYeCKHUEe aHMOHBI, KATUOH BOAOPOJA U
KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE TMIPOKCUIOB aJIOMUHUS U IIMHKA C paCTBOpAaMHU KHCIOT U
1esIouel, pelieHrne dKCIepuMeHTalIbHbIX 3a7a4 o TeMaM «[ anmorensl», «Cepa u €€ coequHEHUS,
«A30T U dochop M HX COETUHEHUs», «MeTanabl INIaBHBIX MNOArpyHm», «MeTauibl MOOOYHBIX
MOATPYIII».

. XMMUS U )KU3HB.

Ponpb xumun B o6ecrieueHuM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA.

[ToHsATHE O HAYYHBIX METO/AX MO3HAHUS U METO0JIOTUN HAYYHOI'O UCCIIEJOBaHUS.

HayuHble npUHLMIBI OpraHU3alMid XUMHUYECKOTO MPOU3BOACTBA. I[IpOMBINIEHHBIE CIOCOObI
MIOJIyYE€HUs] BaKHEHIIMX BEIIECTB (HAa IpUMEpPE IPOU3BOJACTBA aMMHAaKa, CEPHOM KHUCIIOTHI,
MeTaHoja). [IpoMbIiieHHbIE CITOCOOBI MOJTYYE€HHS METAJIOB U CIVIaBOB. XMMHUYECKOE 3arpsi3HeHNe
OKpy>Karomiel cpeapl M ero mnocieAcTBus. Ponb xumuu B 00eCHeUeHHM SHEPreTH4ecKoi
0€30I1aCHOCTH.

XuMus U 310poBbe 4enoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuiia ncnonb30BaHus JEKAPCTBEHHBIX



npenapaToB. Posib XuMUM B pa3BUTUH MEAULIMHBIL.

XUMMsI UL OCHOBHBIE KOMIIOHEHTBI, UIIEBbIE 100aBKU. Poiab XumMun B oOecrieueHUH MULIEBOM
0€30MacHOCTH.

Kocmernueckue u napdromepHble cpeactBa. beitoBas xumusa. IlpaBuna  GesomacHoro
HCI0JIb30BAaHUs IIPENApaToOB OBITOBOM XMMHUU B IIOBCEAHEBHOM XKU3HU.

XuUMMsI B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMus B celNbCKOM X03s1icTBe. OpraHuyecKrue 1 MUHEpPAJIbHbIE YJOOPEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEPHUAIIbl, KPACKHU, CTEKJIO, KEpaMHUKa.

Pacuérnsie 3anaun.

Pacuétsl: Macchl BemiecTBa WM 00bEMaA ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAcce WIIU
00BbEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIUH BEUIECTB, MacChl (00bEMa, KOJIMUYECTBA BEIIECTBA)
IPOAYKTOB PEAKLMH, €CIU OAHO M3 BELIECTB HMMEeT IpHUMecH, Macchl (00bEMa, KoJIMdecTBa
BELIECTBA) NPOAYKTA PEaKLMM, €CIM OJHO M3 BEUIECTB JAaHO B BUJAE PACTBOPA C ONPEACIEHHON
MacCOBOH J10JIEH paCTBOPEHHOTO BEILECTBA, MaCCOBOM JIOJIM M MOJISIPHOM KOHLIEHTPALUU BEILECTBA
B PacTBOPE, JOJIA BBIXO/1A IPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOKHOTO.

. MexXnpeAMETHBIE CBSI3H.

Peanu3zanus MexXnpeaMeTHbIX CBsI3ed IPU U3YUEHHUH O0IIel U HeopraHuyeckoil xumuu B 11 kiacce
OCYILLIECTBIISICTCS 4epe3 MHCIOJIb30BAaHME KaK OOLIMX  eCTECTBEHHO-HAYYHbIX IOHATUH, Tak U
MOHSTUM, IPUHATHIX B OT/EIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOuie ecTecTBEHHO-HAYYHbIE IOHSATUA: SIBJICHUE, HayuyHbId (akKT, TUIOTE3a, TEOPHs, 3aKOH,
aHauM3, CUHTE3, Kiaccu(uKauusi, MEPUOAWYHOCTh, HAONIONEHUE, HW3MEpEHHE, JKCIIEPHUMEHT,
MOJIEJIb, MOJCIINPOBAHHUE.

®dusuka: mMarepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HU30TOIbI,
PallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKH ypOBEHb, BEIECTBO, TEJIO0, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, MACAIBHBIN ra3, (U3NUYECKUE BEIWYHHBI, CJUHHUIBI U3MEPEHHUS, CKOPOCTH,
JHEprus, Macca.

Buonorusi: kieTka, opraHusM, sKocucTema, ouochepa, MeTaboIu3M, MaKpo- M MHUKPOIJIEMEHTHI,
O€JKu, KUPBI, YIIEBObl, HYKIIEHHOBbIE KUCIOTHI, (DepMEHThI, TOPMOHBI, KPYTOBOPOT BELIECTB U
IIOTOK DHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMbIE, TOIUINBO, PECYPCHI.

TexHOMOTHUs: XUMHUYECKas IPOMBIINIICHHOCTb, METAJUIYPIus, CTPOMUTENIbHBIE MAaTepUalIbl,
CEeNIbCKOXO35IICTBEHHOE  MPOM3BOJCTBO, MHUIIEBAas  HPOMBIIIIEHHOCTh, (apMaleBTHYeCKast
IIPOMBIIIIIEHHOCTb, IIPOM3BOJCTBO KOCMETUYECKUX IIPENApaToOB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEPUAJIOB, AIEKTPOHHAs POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

. [Inanupyemble pe3yabTaTbl OCBOCHHSI NMPOrpaMMbl M0 XUMHHU (YIJ1yOJEHHBIH yYpPOBEeHb) Ha
YPOBHe cpeiHero o0mero o0pa3oBaHus.»

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OOYYarOUUMHUCS IMPOTpaMMm
CpeaHero o01ero oopazoBaHus: JUYHOCTHBIM, METANPEAMETHBIM U ITPEIMETHBIM.

B cooTBercTBHM € CHCTEMHO-AEATENBHOCTHBIM ITOAXOJA0M B CTPYKTYpE€ JIMYHOCTHBIX PE3YJIbTATOB
OCBOEHHUS IpeaMeTa «XHUMUS» Ha YPOBHE CpellHero o0OIero oopa3oBaHUs BbIIEIEHBI CIEIYIOLINE
COCTABJISIIOLIME:

0CO3HaHME 00YJarOIUMUCS POCCUICKON TPaKIaHCKON UICHTUYHOCTH;

TFOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEEIICHHIO;

HaJIMYMe MOTUBAIUH K 00yUEHUIO;

TOTOBHOCTh U CHOCOOHOCTh OOYYarOIMXCS PYKOBOJICTBOBAThCS TNPUHATHIMH B OOIIECTBE
IIpaBWJIaMU ¥ HOPMaMHU NTOBEACHMS,

HaJM4Ke MPaBOCO3HAHMS, SKOJIOTHYECKON KYJIbTYPBI;

CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH KU3HEHHBIE IIIaHBI.



JINYHOCTHBIE Pe3yJabTAaThl OCBOCHHUS TpeaMeTa «XUMUS» OTPAKAIT CPOPMUPOBAHHOCTH OMBITA
MO3HABATENIBHON M TMPAKTUYECKOM JEATENbHOCTH OO0y4arolmMxcs B IIpoliecce peaau3aluu
00pa30BaTeNbHON IEATEILHOCTH, B TOM YUCIIE B YaCTH:

1) rpax1aHCKOTO BOCITUTAHHSL:

OCO3HAaHUs 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00sI3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABJICHUS O COLMATIBHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIICHUI B KOJUICKTHUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JAEATEIbHOCTH MIPU CO3JaHUM Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIBHBIX 3324, BBIMOJIHCHUN XUMUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH NMOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbl OPYTHX INpPU
aHaJIM3€e Pa3IUYHBIX BUJOB YUECOHOU IEATEIbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAy4YHOMY HACJIEIMI0 OTE€UECTBEHHOU XUMUU;
YBaXKEHHsI K TpOIlecCy TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHUYECKOrO MPUIIOKEHUS XUMHU,
OCO3HaHHUs TOTO, YTO JAHHBIC HAYKH €CTh PE3yJbTaT UIUTEIHHBIX HAOIIOIEHUH, KPOMOTIMBBIX
SKCIEPUMEHTAIbHBIX [IOUCKOB, IIOCTOSIHHOTO TPY/Ja YYEHBIX U IPAKTUKOB;

WHTEpeca W IO3HaBaTEIbHBIX MOTHMBOB B IMOJYYEHHUU M TIOCIEAYIOIIEM aHajiu3e HHGOpMAIUH O
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MIOBEICHMUS;

CIIOCOOHOCTH OIIEGHWBATh CHUTYAIlUU, CBS3aHHBIC C XUMUYCCKHUMH SIBJICHUSIMH, U TPHHUMATH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
TOTOBHOCTHU OILICHHBAThH CBOE MOBEJCHUE M MOCTYIKUA CBOMX TOBAPHIIECH C MO3UIUNA HPABCTBEHHBIX
Y MIPaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEACTBUN MOCTYIIKOB;

4) hbopMHUpPOBAHUS KYJIbTYPHI 37J0POBBSI:

MMOHUMAaHHUS LIEHHOCTEH 310pOBOTo M 0€30MacHOro 0opasa KU3HU, HE0OXOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 37I0POBBIO;

coOroieHnst MpaBuil 0e30MacHOro oOpalleHus ¢ BElIeCTBaMU B OBITY, MOBCEIHEBHOW XKU3HU, B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHUS EHHOCTU TPaBUJ WHJWBUIYaTbHOTO U KOJJIEKTUBHOTO OE€30MacHOTrO TOBEJIEHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJIEICTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUS aTKOTOJIsI, HAPKOTHUKOB,
KYpEHHUs);

5) Tpy/10BOrO BOCTIUTAHHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HUCCIEIOBATEIICKON NEATEbHOCTH, OOIIECTBEHHO
TMI0JIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX IESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COIUATbHON HANPaBICHHOCTH (B
paMKax CBOEro Kiiacca, IIKOJbI);

HWHTEpeca K MPaKTHUYECKOMY HM3YYCHHIO Mpodeccuil pa3jiuvyHoOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS PEMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOIIM TPYyJa U pe3ysibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHIYaTbHOM TPaeKTOPUU OOpa3oBaHMs, Oymyiiei
npodecCuu M peann3anud COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUH, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 9KOJOrHMYECKOr0 BOCITUTAHHUS:

HKOJIOTHUYECKH 11e71ec000pa3HOro OTHOMICHUS K PUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MOHUMAHUS TJIO0ATFHOTO XapakTepa OJKOJIOTHYECKHX MpoOJeM, BIUSHUS SKOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI;

OCO3HaHUs HEOOXOJAMMOCTH HCIOJB30BaHUS JIOCTIDKEHUH XUMHUHM Ui pEUIeHUS BOIMPOCOB



palMOHAIBHOTO MPUPOAOIOIb30BAHNS;
AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCSIIMX BpPEd OKPYXKAIOMIEH MPUPOJHOU cpele, YMEHHUS
MIPOTHO3UPOBATH HEOJIATOMPUATHBIE SKOJIOTHYECKHUE MOCIEACTBHS MPEAIPUHUMAEMBIX ACUCTBUN U
MIpeAOTBpaLIATh UX;

HaJU4Ms PA3BUTOTO SKOJOTUUYECKOTO MBIILICHHUS, IKOJIOTHYECKON KYJIbTYphI, ONbITa JEATEILHOCTH
9KOJIOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS MMUA B [03HaBaTEIbHOM,
KOMMYHHKATHBHOW M COITMAIIBHON TPAKTHKE, CIIOCOOHOCTH W YMEHHUS aKTUBHO MPOTHBOCTOSTH
Ue0JIOruu Xemohoouu;

7) LIECHHOCTH HAYYHOTO MTO3HAHHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKU U OOIIECTBEHHOM
MPaKTHUKU;

MOHUMAaHUS crienu(UKU XUMHH KaK HayKd, OCO3HaHUsA €€ posid B (OPMUPOBAHUU PALIMOHAIBHOTO
HAyYHOTO MBIIUICHHS], CO3JIaHWU IEJIOCTHOTO MPEICTaBICHHUS 00 OKpYXaroleM MHpE Kak o
€IMHCTBE MPHUPOJBI U YEIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpodaemM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAUMMOCTH XHMHH JUIsi COBPEMEHHOH LHMBUIU3ALUU: B €€
T'YMaHHCTUYECKON HAIpaBICHHOCTH W BAXXHOW POJM B CO3JAaHMM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpPbI, B PEHICHUH TJI00aTbHBIX MPOOIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM,
SHEPTeTUYECKOU, MTUIIEBON U IKOJIOTHYECKON 0€301MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CTICUCHUN
YCIOBUI YCHEIIHOTO TPYAa U IKOJIOTUYECKU KOM(POPTHOM KU3HU KaXKAO0TO YiieHa O0IIeCTBa;
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHUMAHUS CYITHOCTH METOJIOB MO3HAHHUS, UCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TOJy4YaeMmble 3HaHHUS JUIS aHalu3a |
OOBSICHEHHS SIBJICHUIA OKPYXKAIOMIETO MUpPA U MPOUCXOMANINX B HEM M3MEHEHUH, YMEHUS JelIaTh
00OCHOBaHHbIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (DAaKTOB M HMMEIOIIUXCS TaHHBIX C [ENbI0
MOJTY4EHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHUMHUYECKHWE 3HAHMs s pelleHus MpolieM B
peabHBIX KU3HCHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSAM TPy/ia B pa3IMUHBIX chepax NpodhecCHOHATBHON NesTENbHOCTH.

. MeTanpeaMeTHbIe pe3yJabTaThl OCBOSHHS MPOTPaMMBbl 110 XMMUHU Ha YPOBHE CPEAHEr0 OOLIEero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIe AN (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOYUAIOUIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHbIE) 00IeHaAYYHbIC TTOHATHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MUpa U
cenu(puKy METOJOB TMO3HAHHs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO,
SHEPTHUsl, SBJICHHWE, TPOIIECC, CUCTEMA, HAy4YHBIH (aKT, MPHUHIUI, TUMOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOMIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaJIbHbIE Yy4eOHbIE JEUCTBUS (TMO3HABaTEIbHBIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIC),
obecnieunBaromue GopMUpOBaHUE (YHKIIMOHATHHONW TPAMOTHOCTH U COIUAIBHON KOMIIETEHIIUU
00yJaronuxcs;

CIIOCOOHOCTh oOyJaromuxcst HCII0JIb30BATh OCBOCHHBIE MEXAUCIUTIINHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS ¥ YHUBEpPCAIbHBIC YyYEeOHBIE JEHCTBHS B IIO3HABATEIPHOM |
COLIMAJIbHOM MPaKTHUKE.

MeranpeaMeTHbie  pe3yibTaThl  OTPAKAIOT  OBJIAJICHWE  YHUBEPCAIHHBIMH  YICOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JIEUCTBUSIMHU.

OBnajeHne yHUBEPCATHbHBIMA YICOHBIMU MTO3HABATEIIHHBIMH JICHCTBUSIMMU:

1) 6a30BbIE JIOTHYECKUE JCHCTBUS:

CaMOCTOATEILHO (POPMYITHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONpeNeNsaTh LEIU ACSITENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JIOCTUKEHUS, COOTHOCUTH



Pe3yabTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIESIMU;

UCIOJIb30BaTh NPU OCBOCHMU 3HAHMUN NMPHUEMBI JOTMYECKOIO MBIIUICHUS: BBIACIATh XapaKTepHbIE
MPU3HAKY MOHATUI M YCTAHABJIMBATh MX B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIINE TOHSATHUS
111 OOBSICHEHUS OT/IENbHBIX (DaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;
yCTaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JACAYKTUBHBIC, 1O AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U IPOTUBOpEUYUsl B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIMPOBATH BBIBOJABI U
3aKITIOYCHUS;

IPUMEHSATh B MPOLECCEe MO3HAHUS UCIOJb3yeMble B XMMHUU CUMBOJUYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJCIbHBIC MPEJACTABICHUA — XUMHUYCCKUA 3HaK (CHMMBOJI) JJIEMEHTA,
XuMudeckas (GopMmysa, YypaBHEHHE XUMHUYECKOM peakuum — IpU PpEHIEHUH Yy4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIC MOJEIBbHBIC MPEACTABICHUS IS
BBISIBJICHUS XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUM.

2) 6a30BbBIC UCCIEAOBATEIBCKUE IEHCTBHS:

BJIaJIeTh OCHOBAMH METOJI0OB HayYHOI'O IIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIMIA;
(bopMyIHpOBATH 1SN U 33/1a4X MCCIIETOBAHMS, UCIIOIH30BATH TIOCTABICHHBIE W CAMOCTOSTEIBHO
c(OpMyIHpPOBaHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI AJs1 (POPMUPOBAHUS
THITOTE3BI 110 TPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJaJleTh ~ HAaBbIKAMM  CAaMOCTOATENBHOTO  IJIAHUPOBAHUS M IPOBEACHUS  YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHUS HAONIONATh 32 XOJOM MpPOIEcCa, CaMOCTOSITEIHHO
IIPOrHO3UPOBATh €ro pe3ynbraT, (OpPMYIMPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HWCCIIEAOBAHMS, COCTAaBJIATH OOOCHOBAHHBIA OTYET O TPOJEIAHHOU
pabore;

npUOOpeTaTh OMBIT YYEHWYECKOH HCCIeNOBATENbCKOH W TPOCKTHOH JAEATEIHOCTH, MPOSIBIISATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B PELICHHsI IPAaKTUYECKUX 3a/ad,
MPUMEHEHHIO PA3JINYHBIX METOI0B TIO3HAHMUSL.

3) pabora ¢ uHpOpMaLHEii:

OPHEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HH(OpManuu (HaydHO-TIOMYJSApHAs JHTEparypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VIHTepHeTa), aHaNIU3MpOBATH
WHOOPMALIMIO PA3NIWYHBIX BHUIAOB W (OpPM TIPEACTABICHUS, KPUTUYECKH OIICHUBATh €&
JOCTOBEPHOCTH U HETIPOTUBOPEUUBOCTH;

(bopMyIHpOBATH 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METOMBI TPU TIOMCKE M 0TOOpE MH(pOpMAIIHH,
HE00XO0AUMOM /7151 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

npuoOpeTaTs ONBIT  HCIOJB30BaHUA  WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OPMY IpEACTaBIE€HNU HHPOPMAIUH (CXEMBI, rpaduKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

WCTIOJIb30BaTh HAYYHBIN S3BIK B KAUeCTBE CPEACTBA INMPH pabOTe C XMMHUYECKOW HH(MOpMAIHEH:
IPUMEHATh MEXIIpeIMETHbIe ((pU3MUeCKHe W MaTeMaTU4ecKue) 3HAKM W CHMBOJIBI, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCMOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISIIHOCTH.

. OBnaziecHe YHUBEPCATBHBIMA KOMMYHHKATHBHBIMH JICHCTBUSIMHU:

3aJjaBaTh BONPOCHI MO CYIIECTBY OOCYKAaeMOil TeMbl B XOJ€ AHajora W/HMIU JAUCKYCCHH,
BBICKa3bIBaTh HWJAEH, (HOPMYIHPOBATH CBOM  MPEUIOKEHUS  OTHOCHUTEIIHHO  BBITOJIHECHHUS
NPeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C Tpe3eHTAalnedl pe3yJbTaToB TO3HABATEIBHOW JESTEIHHOCTH, MOJYYCHHBIX
CaMOCTOSITENTbHO MJIM COBMECTHO CO CBEPCTHUKAMU NP BBIMOJIHEHUH XUMUYECKOTO HKCIIEPUMEHTA,
MPAaKTUYECKOH Pa0OTHI MO HMCCIETOBAHUIO CBOWCTB M3YYaeMbBIX BEIIECTB, pPeaM3allid YIeOHOTO
poeKTa, U (HOPMYyIUPOBATh BHIBOJABI IO pe3yjabTaTaM MpPOBEAEHHBIX HCCIEIOBAHUNH MYTEM



COTJIACOBAHUS MO3UIUH B X071 00CYKICHUS U 0OMEHAa MHEHUSIMH.

. OBnazieHNEe yHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBUAMMU:

CaMOCTOATEIIBHO IUIAHUPOBATHh U OCYILIECTBIIATH CBOIO IO3HABATEIBHYIO ACATEIBHOCTD, OIPEAEIss
e€ 1eM U 3aJaud, KOHTPOJIMPOBATh U 110 Mepe HEOOXOAMMOCTU KOPPEKTHPOBAThH IMpeaIaracMblii
JITOPUTM JCUCTBUI NPH BHINOJHEHUN y4eOHBIX M UCCIIEIOBATENILCKUX 3a/1a4, BEIOUpaTh Hanboee
3G GEeKTUBHBIA CIOCOO0 MX pEHIeHUus C y4ETOM IOJY4YEHHs HOBBIX 3HAaHUH O BelleCTBaX U
XUMHUYECKHUX PEAKLUAX;

OCYILIECTBIATh CAMOKOHTPOJIb IEATEIBHOCTH Ha OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

[IpenmeTHbie pe3yabTaThl OCBOCHUS MPOTPaMMbI M0 XMMHU Ha yriIyOJIEHHOM YpOBHE Ha YpOBHE
cpeaHero oomero o0pa3oBaHMs BKIHOYAIOT ClENU(pHUECKUe A yd4eOHOro mpeamera «XUMHS»
Hay4HbIC 3HAHWUS, YMEHUS U CIIOCOOBI ICHCTBHI 110 OCBOCHHUIO, MHTEPIPETALUU U IPEOOPa30BAHHIO
3HAHUU, BUJBI JEATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS U IPUMEHEHUIO 3HAHUN B PA3IMYHBIX
Y4eOHBIX CHUTYyallUsX, a TAaKKE€ B PEAIbHBIX JKU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C XUMHEH. B
IIPOrpaMMe 110 XMMUH NIPEAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 F01aM U3Y4CHUS.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckast XUMUs» OTpaXaroT:
cpopmuposannocmes NPEACTABICHUNH: O MECT€ M 3HAYEHUU OPraHUYEeCKOM XUMHMHM B CHCTEME
€CTECTBEHHBIX HAayK M €€ POl B 00ECIEUYEHUHN YCTOWYHMBOTO PAa3BHUTHS YEJIOBEUECTBA B PEIICHUH
po0JeM 3KOJIOTUYECKOM, IHEPreTHUecKOod M MUIeBOM 0e30MacHOCTH, B Pa3BUTUU MEJUIIMHBL,
CO3/IaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB JHEPIUH, B OOECHEUYEHHUU DPALMOHAIBHOIO
IPUPOJIOIIOIB30BaHUSA, B (POPMUPOBAHUM MHPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TAKKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOI cpee;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpask BKIIIOYACT:

OCHOBOIOJIArarolue MOHITHS — XMUMMYECKUN B3JEMEHT, aroM, SAPO U 3JIEKTPOHHass 000J10YKa
aroma, s-, p-, d-aToMHBIC OPOUTANIN, OCHOBHOE M BO30Y)KAEHHOE COCTOSHHS aTOMa, THOPUIU3ALHSI
aTOMHBIX opOuTaned, HOH, MOJIEKYyJa, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUSl, XUMHUECKasi CBSA3b, MOJIb, MOJISIpHAsl Macca, MOJIAPHBINA 00BEM, YIIIEpOAHBII CKEJeT,
(byHKIMOHATBHAS TPYIIA, PaAuKal, CTPYKTypHbIE (GOpMynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIE), H30MepUsl CTPYKTypHass M IPOCTPaHCTBEHHas (reoMeTpuyeckas), H30MEpHI,
TOMOJIOTUYECKUM DS, TOMOJIOTH, YIJIE€BOAOPOABI, KHUCIOPOA- M a30TCOACPIKALIUE OPraHUYECKUE
COCIMHEHMS, MOHOMED, NIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHNS,
TeOpuH, 3aKoHbl (mepuoaunueckuid 3akoH J[I.V. MenzaeneeBa, Teopusi CTPOEHUS OPraHUYECKUX
BeniecTB A.M. byTtiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U NPEBPAILEHUS
SHEPruM TpU XHUMHUYECKHUX PpEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJUYECKHI S3bIK XHMMHH,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIEXKAIIWe B OCHOBE IIOHMMAHMS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUN;

IIPEACTABICHUS O MEXaHM3MaX XMMHYECKUX DPEAKLUHM, TEPMOAMHAMUYECKUX M KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX IPOTEKaHUs, O B3AaMMHOM BIIMSIHMM aTOMOB U TPYIII aTOMOB B MOJIEKYJAX
(MHIYKTUBHBIA U Me30MepHBIN 3QdexTsl, opueHTanTsl I u Il pona);

(akToNOrMuecKue CBEACHMUSI O CBOWCTBAX, COCTAaBE, MOJYyYEHUU M O€30MacHOM HCHOJIb30BAaHUHU
BOXHEUIIMX OpPraHWYECKUX BELIECTB B OBITY M INPAKTHUECKOW NEATENIHOCTH 4YeJIOBEKa, OOLIMX
Hay4YHBIX MNpPHUHLMIAX XHMHUYECKOrO0 IPOM3BOACTBA  (HA IpHUMEpEe NPOM3BOJICTBA METaHOJ’A,
nepepaboTku HeTH);

cghopmuposanHocms ymMeHuil: BBISBISATh XapaKTepHble NMPU3HAKH TMOHATHH, ycmanasniueams WX
B3aUMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIME IIOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYE€CKUX COCTMHEHUMN;

cgpopmuposanHocms yMeHull:

HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTABJIEHHS MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUUECKUX BEIECTB;

cocmaenAams YpaBHEHUS XWMHUYECKMX pEaKIUl W PacKpbplBaTh HX CYIIHOCTh: OKHCINTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIMi MOCPEICTBOM COCTABIEHHS IJIEKTPOHHOrO OajaHca 3TUX PEAKIUH,



peakiuii HFOHHOTro 0OMEHa MyTEM COCTABIICHHS UX MOJTHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHMIA;
U320mMaenueams MOAEIA MOJIEKYJ OPraHMYECKUX BEIIECTB I WUTKOCTPALMM MX XMMHUYECKOrO U
IIPOCTPAHCTBEHHOI'O CTPOCHUSI;

chopmuposanHocmsy  ymeHuli: YCTaHABIMBATh MPUHAAJICKHOCTh M3YYCHHBIX OPraHUYecKHX
BEIIECTB MO0 UX COCTaBYy M CTPOCHUIO K OMpeAeTIEHHOMY KJacCy/Tpylie COeAnHEHHUH, dagamb UM
Ha3BaHuA 1o cuctematndeckoi HomeHkiatype (IUPAC) wu npusooums TpuBHAIbHBIC HA3BaHHS
JUI OTIEJIbHBIX NPECTABUTENECH OpraHMYECKUX BELIECTB (3TWJIEH, al€THIIEH, TOJIYOJ, TIULEPUH,
STWJICHIJIMKOJb, (heHon, dhopManbaerui, aueTalblIeru], aleToH, MypaBbUHas KHUCJIOTa, YKCyCHas
KHMCJIOTa, CTEApUHOBAsl, OJIEMHOBAs, MAJbMUTUHOBAs KUCJIOTHI, TJUIMH, ajJaHUH, MajibTO3a,
bpyKTO3a, aHWIIMH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

cpopmuposanHocms ymenus ONPENENATh BUJ XUMHUYECKOH CBS3M B OPraHMYECKUX COCAMHEHUSIX
(xoBaJIeHTHAs! 1 MIOHHAS CBSI3b, G- U T-CBsI3b, BOJOPOAHAS CBSI3b);

cpopmuposanHocmes ymeHusi TIPUMEHATH TIOJIOKEHUSI TEOPHHM CTPOCHUS OPraHWYECKHX BEIIECTB
A.M. bytiepoBa 7151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMUS;
cpopmuposanHocms ymenuti XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3NYECKHE U XMMUYECKHE
CBOMCTBAa TUIMYHBIX MPEICTABUTENEH pPa3IWYHBIX KIJIACCOB OPraHMYECKUX BELIECTB: AaJKAHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJIKaJHEHOB, QJIKHMHOB, apOMaTHYECKUX YIJIEBOJOPOIOB, CIHPTOB,
aJbJIETHJIOB, KETOHOB, KAapOOHOBBIX KHCIOT, MPOCTHIX U CIOXHBIX J(QUPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHCJIOT, OCJIKOB, YTJI€BOJOB (MOHO-, M- W MOJIUCAXAPUIOB),
WJUTFOCTPUPOBATh I€HETUYECKYK0 CBA3b MEXAY HUMU YPaBHEHUSIMU  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpPMYII;

chopmuposanHocms ymeHuss TIOATBEPKAATh HA KOHKPETHBIX MPHUMEpax XapaKTep 3aBUCUMOCTU
PEaKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT KPAaTHOCTH W THIIA KOBAICHTHOHN CBS3U
(0- ¥ T-CBS3H), B3AMMHOT'O BJIHMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJaXx;

cpopmupogaHHoCms  yMeHus XapaKTepPH30BaTh HCTOYHHUKH YIJTIEBOJAOPOAHOTO CHIpbS (HE(TH,
MPUPOJAHBII Tra3, yroip), CIOCOOBI €ro MepepadoTKU U MPaKTHUYECKOe MpPHUMEHEHHE MPOAYKTOB
nepepadboTKH;

cghopmuposanHocms BIAJICHUST CUCTEMOI 3HaHHM O €CTeCTBEHHO-HAyYHBIX METOJIaX MO3HAHUS —
HAOJIOACHNH, U3MEPEHUH, MOJCIIMPOBAHIH, YKCIIEPUMEHTE (PEaTbHOM H MBICICHHOM) M YMEHUS
IIPUMEHSTH 9TH 3HAHUS;

cghopmuposannHocms yMEHUSI npumeHsmb OCHOBHbBIE ONEPALUU MBICIUTEIbHOU AESTEIbHOCTH —
aHaJM3 U CUHTE3, CPaBHEHHE, 0000IIEHUE, CUCTEMAaTH3AIUIO, BBISIBJICHNE TPUYUHHO-CIIE/ICTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEILIECTB U XUMHUUYECKUX PEAKIIUI;

cghopmuposanHocms yMeHul: BBISBISATH B3aUMOCBSI3b XUMHUYECKMX 3HAHUW C TIOHATUAMU U
MIPEICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MIPEIMETOB Ui 00jiee 0CO3HAHHOIO MOHUMAaHUs
CYLIHOCTH MAaTE€pPHAJIILHOTO €IMHCTBA MHpPA, UCHOIb3064Mb CUCTEMHBIE 3HAHMS IO OPraHMYECKON
XUMUHU JUIs1 OOBSICHEHUS U IPOTHO3UPOBAHMUS SIBIIEHUHM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;
cghopmuposanHocms ymeHull: TPOBOJUTH PACUEThl MO XMMHUYECKUM (QopMylIaM U ypaBHEHUSIM
XUMHUECKHUX peaKklui ¢ UCIOIb30BaHUEM (PHU3MUECKUX BEMYMH (Macca, 00bEM Ira30B, KOJIUYECTBO
BEIIIECTBA), XapaKTePU3YIOIIMX BEIIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: PACUETHI [0 HAXOMKIACHUIO
XUMHUECKON (OpMyJibl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSM XHMHUYECKHUX DJIEMEHTOB,
MPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HBIX BEILIECTB;

cghopmuposannocms  ymeHuti: TPOTHO3UPOBATb, AHANUUPOBAMb W OYeHueamsv  C TO3UIHUH
HKOJIOTUYECKON O€30MacHOCTH TOCHIEACTBUS OBITOBOW M MPOM3BOJACTBEHHOW JIEATEIbHOCTH
4esioBeKa, CBA3aHHOM ¢ nepepaboTKOM BEIIECTB, UCHOIb308amb TIONYUYEHHbIE 3HAHUS IS IPUHSITUS
IPaMOTHBIX pelIeHHH MPoOIeM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEH;

chopmuposanHocmsy  yMenuti.  CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAMTH XHUMHUYECKUN
JKCIIEPUMEHT (TOIYYEHHE U M3YyYEHHE CBOMCTB OPraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKLUU
YIIEBOJOPOAOB PA3NIUYHBIX KJIACCOB M KHCIOPOJCOAEPKALIUX OPraHMYECKUX BEIIECTB, pElIeHHE
HKCHEPUMEHTAIbHBIX 33j[ad M0 PACIO3HABAHUIO OPTraHUYECKHX BEIIECTB) C COONIOJIEHHUEM IPAaBUII



6e30macHOro 00palIeHHs ¢ BEIECTBAMU U TaOOpaTOPHBIM 000pyIOBaHUEM, hopmyauposams 1ENb
UCCIIEIOBAHMSL, npe0Ccmasiams B PA3INIHON (popMe pe3yabTaThl SKCIIEPUMEHTA, AHATUIUPOBAMb U
oyeHueams MX JOCTOBEPHOCTH;

cpopmupo8aHHoCmob yMeHulL:

coONMOIaTh TpPaBWIa SKOJOTUYECKH IIeIeCOO0pPa3HOro IMOBeNeHHs B OBITY W TPYAOBOM
JESATEIIBHOCTH B ILENAX COXPAaHEHUs CBOETO 3J0pPOBbs, OKDPYKAIOWIEH IPUPONHOM cpensl U
JNOCTHKEHHUS €€ YCTOMYHUBOIO Pa3BUTHUS;

OCO3HABaTh OINACHOCTb TOKCHYECKOTO [JEHCTBUS Ha JKHABBIC OpPraHU3Mbl OINPEIEIEHHBIX
OpraHMYeCKHUX BELIECTB, MOHUMas cMbIca nokazarens [TJ1K;

aHAJIM3UPOBATh 1€J1€CO00PA3ZHOCTh IPUMEHEHHS OPraHMUECKUX BEIIECTB B IPOMBILIUIEHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILICHUS PHUCK-TIONIb3a;

cpopmuposannocme ymenuti. OCYIIECTBIATh ieJIeHapaBIeHHbIH IOUCK XUMUYECKON HH(pOopMaIuu
B DPAa3IMYHBIX HMCTOYHUKAX (Hay4Has W y4yeOHO-Hay4yHas JUTEpaTrypa, CpEeACTBa MacCOBOU
uHpopmauuu, MHTEpHET M Apyrue), KPUTHUYECKH aHAIU3UpPOBams XUMHUYECKYIO HH(pOpMaIMIO,
nepepabamuléams €€ U UCNOIb306aMb B COOTBETCTBUU C IIOCTABICHHON y4eOHOM 3a1adei.
IIpeaMeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4ecKasi XuMUs OTPAXKaroT:
c(OPMHPOBAHHOCTH TPE/ICTABICHUI:

0 MaTepUaJIbLHOM €JMHCTBE MHUPA, 3aKOHOMEPHOCTIX U MO3HABAEMOCTH SIBJICHUI IIPUPOJIBI, O MECTE
U 3HAYEHMH XMMHMHM B CUCTEME ECTECTBEHHBIX HayK M €€ poiu B OOECHEYEHUU YCTOMYMBOTO
pasBUTHs, B PEUICHUU MPOOJEM 3KOJOTMYECKOW, SHEpreTHYecKOd M MUIEeBOM Oe30macHOCTH, B
Pa3BUTHUU MEIULMHBI, CO3/JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOUYHUKOB 3HEPIUHU, B 00eCHIEUEHUN
palMOHAIBHOIO MPUPOJIONONIB30BaHMs, B (DOPMUPOBAHMM MHUPOBO33pEHUS M OOIIEH KyJIbTYphl
YeJI0BEKa, a TAK)KE HIKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOUIEHMSI K CBOEMY 3/I0POBBIO U NMPUPOAHON
cpene;

c(OPMHPOBAHHOCTH BIAJICHUS CUCTEMOW XMMUYECKUX 3HAHUH, KOTOPAsi BKIIIOYAECT:
OCHOBOIIOJIAraroIUe MOHATUSA — XUMUYECKUH 3JIEMEHT, aTOM, SO aroMa, U30TOIIbI, dJIEKTPOHHAS
oboyouka aroma, s-, pP-, O-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa,
ruOpuau3anyss aTOMHBIX OpOMTanel, MOH, MOJIEKYyja, BaJEHTHOCTb, 3JIEKTPOOTPHLATEIBHOCTS,
CTENEHb OKMCIIEHUS, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METa/IMYecKas, BOJOPOAHAs),
KpUCTAJIIINYECKAsl PEIIETKAa, XMMHYECKas PpEakKlMs, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLMAIINS, CTENEHb TMCCOLMALMU, BOJIOPOAHBIN MMOKa3aTelb, OKUCIUTEND,
BOCCTQHOBUTEIb, TEIUIOBOW 3(P(PEKT XMMHUYECKOH peakiiH, CKOPOCTh XMMHUYECKOM peakiuH,
XUMHUYECKOE paBHOBECHE;

TEOPUM U 3aKOHBI (TE€OpHUs DIJIEKTPOJUTHUYECKOM JAUCCOLMAIMM, TMEePUOJUUECKUN  3aKOH
JI.. MenneneeBa, 3aKkOH COXpPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHHsS M INPEBPALLCHUS
OHEPrUM NPU XMMHUYECKHUX PEAKIUAX, 3aKOH MTOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH JECHCTBYIOIIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMUS, JIeXkKAIlIUe B
OCHOBE IIOHMMAaHMsI TNPUYMHHOCTH U CHUCTEMHOCTHM XHMHYECKUX SBJICHHUH; COBPEMECHHbIE
MIPE/ICTAaBICHHS] O CTPOEHUHU BEIIECTBA HAa aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaIMOJEKYJISIPHOM
YPOBHSIX;

MIPEJICTABICHUSI O MEXaHU3MaxX XHMHUYECKUX pEaKIHH, TEPMOJUHAMUYECKMX W KUHETHUECKUX
3aKOHOMEPHOCTSX MX IPOTEKaHMs, O XUMHUYECKOM paBHOBECHM, pacTBOpax M JUCIEPCHBIX
CUCTEMaX;

(aKTOJIOrMUECKUE CBEICHUS O CBOWCTBAX, COCTaBEe, MOJYYEHHH MU O€30IMacCHOM HCIOJIb30BAHUHU
BaXHEHIINX HEOPraHMYECKUX BEHIECTB B OBITY M MPAKTUUYECKOW JESATENIbHOCTH 4YeJIoBeKa, OOIINX
HAy4YHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BOJICTBA;

cghopmuposanHocmsy ymMeHuil: BBISBISATh XapaKTepHble NMPU3HAKU TMOHATHH, ycmanaeniueams WX
B3alMOCBA3b, UCHOIb306aMb COOTBETCTBYIOLME IIOHATHUS  IPU ONHMCAHUM HEOPraHUYECKHUX
BEILIECTB U UX IIPEBPAILCHHUI;

cpopmuposannocmes yMeHus UCIONBb30BaTh XUMUYECKYI0 CUMBOJIUKY JUIsI COCTaBiIeHUS (popmyl



BEUIECTB M YpPaBHEHUN XMMMUYECKHUX pEakIuil, cucrematnueckyro HomeHkiarypy (IUPAC) u
TPUBUAJIBHBIC HA3BAHUS OTICIIBHBIX BELIECTB;

cpopmuposanHocmes yMeHus ONPENENATh BAaJCHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX, BUJ XMMHUYECKOM CBS3M (KOBaJECHTHAs, WOHHAsA, MeTajlIn4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

cpopmuposannocme ymenusi OOBACHATh 3aBUCUMOCTb CBOWCTB BELIECTB OT BHJA XUMHUYECKOU
CBSI3W W THIA KPUCTAJUIMYECKOH pemETKH, OOMEHHBI M JIOHOPHO-AaKIEITOPHBIA MEXaHU3MBbI
00pa3oBaHMsI KOBAJIEHTHOM CBS3H;

cpopmuposannocms ymMenui:

KJaccu(UUUpPOBaTh: HEOPraHUYECKHE BEIIEeCTBA IO HMX COCTaBYy, XHMHUYECKHE PEAKIHUU I10
Pa3IMYHBIM MPU3HAKaM (YUCITy M COCTaBY PEAarHpyIONIUX BEIIECTB, TEIJIOBOMY 3¢ dexry peakimm,
M3MEHEHMIO CTETEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTalu3aTopa v Jpyrue);
CaMOCTOSITENILHO 6b10Upamb OCHOBAHUS U KPUTEPUH IS KIACCU(DUKALMU M3ydaeMbIX BEIIECTB U
XUMHYECKHUX PEaKLIN;

cpopmuposanHocms ymMeHus PACcKpbIBaTh CMBICH nepuoauueckoro 3akona /(.M. MenaeneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBACHUTEIbHYIO U IPOTHOCTUYECKYIO (YHKLUY;
chpopmuposannocms ymenuii:

XapaKTepU30BaTh IEKTPOHHOE CTPOCHHUE aTOMOB M HOHOB XHMHYECKHUX JJIEMEHTOB IEPBOIO—
yeTrBéproro nepuogoB llepmoamueckoir cucremsl .M. MeHneneeBa, HCHOJB3YyS MOHATHA
«IHEPreTHYECKUE YPOBHM», «IHEPreTHYECKHE IOAYypPOBHM», «S-, P-, d-aToMHBIC OpOHTAINY,
«OCHOBHOE 1 BO30YK/IEHHOE SHEPreTUUECKHE COCTOSHUS aTOMay;

00vACHAMb 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHHUH 1O
nepuogaM u rpymnmnam llepuoanueckoin cucremsl .M. MenaeneeBa, BaJICHTHbIE BO3MOXKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

chopmuposannHocmsy  ymeHull: XapakTepu30BaTh (OMHUCHIBATH) OOMME XWMHUYECKUE CBOWCTBA
BEIIECTB PA3JIMYHBIX KIJIACCOB, HOOmMEepIcOamy CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXIY
HEOPraHWYECKUMH BELIECTBAMU C IIOMOIIBIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIUM;
cpopmuposannocme ymeHus PaCKpbIBaTh CYIIHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA IOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOr0 OajiaHca
3THX peakUui; peakuuil MOHHOro OoOMeHa MyTEM COCTaBJIEHUS UX IOJHBIX M COKPALIEHHBIX
VOHHBIX YPaBHEHUMN;

peakuuil THAPOIN3a;

peaxkuuii KomriekcooOpa3zoBaHus (Ha IpUMepe TUAPOKCOKOMIIEKCOB IIUHKA W aJIOMUHUSA);
cpopmuposannocme ymenus OOBSACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHUX PpeakIui ¢
Y4ETOM MX DHEPreTUYECKUX XapPAKTEPUCTHUK, XapAKTEP U3MEHEHUS CKOPOCTH XUMUYECKOW pEeaKIuU
B 3aBUCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB, & TAK)KE XapaKTep CMELICHUs XMMUYECKOI0 paBHOBECHUS
10/ BIUSIHUEM BHEIIHUX Bo3jencTBuil (mpuHiun Jle lartense);

cpopmupoganHocmes yMeHus XapaKTepU30BaTh XHMHUYECKHE pEaKlMH, JeXallue B OCHOBE
MIPOMBIIIJIEHHOTO MTOJIyY€HUsI CEPHON KHUCIIOThI, aMMHUaKa, oOlLI1e HayYHbIE IPUHIUIIBI XUMHUYECKIX
MIPOU3BOJICTB; 11€71€CO00Pa3HOCTh MPUMEHEHUS] HEOPTaHMUECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOUKHU 3pEHUS] COOTHOLIEHUSI PUCK-TI0JIb3a;

cpopmuposannocmey BIAJCHUS CUCTEMOW 3HAaHMM O MeToJax HAay4YHOTO IIO3HAHMS SBICHHUN
MpUPOALI — HAOIIOIeHHE, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (pealbHbIH U MBICIEHHBII),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKAX, YMEHUS NPUMEHAMb YTU 3HAHUS TIPU SKCIIEPUMEHTAILHOM
WCCJIETOBAaHUM BEUIECTB U JJIsi OOBSICHEHMS] XMMHUECKUX SIBICHUN, UMEIOIIUX MECTO B MPHUPOJE,
IIPAKTUYECKON IEATEIbHOCTH YEJI0BEKAa U B IIOBCEIHEBHOMU KU3HH;

chopmupo8anHocms yMeHus BBISIBIATH B3aUMOCBS3b XMUMHUYECKUX 3HAHMM € TOHATUSIMU U
MPEJCTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB i 60Jiee 0CO3HAHHOTO OHUMAaHHUS
MaTepuaIbHOTO €IMHCTBA MUDA;

cpopmuposannocme ymenus NPOBOIUTH PACUETHI:



C WCTIOJTh30BAaHUEM MOHSATHI «MaccoBast OJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIIUSDY;
Macchl BeIllecTBa MM 00bEMa raza 1o HM3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WM 00bEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIICCTB;

TEII0BOTO A (HEeKTa peaKInu;

3HAYEHUS BOJOPOJHOTO IIOKA3aTelsl PacTBOPOB KHUCIOT W MIENOYEH C HM3BECTHOW CTETICHBIO
JUCCOLUAINH;

Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OAHO M3 UCXOMHBIX BEUIECTB
JaHO B BHJIE PAacTBOpa C OMpPENEIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEILIECTBA WM JTAHO B
M30BITKE (MMEET MPUMECH);

JIOJIU BBIXO0J1a IPOAYKTA PEAKIIUH;

00BEMHBIX OTHOILICHHH I'a30B;

chopmuposanHocms  yMeHuti.  CaMOCTOSITEJIBHO —IUIAHUPOBAaTh M MPOBOAMTH XHUMHUYECKUN
IKCIIEPUMEHT (IIPOBEICHUE PEAKIMii MOHHOTO OOMEHa, MOATBEP)KICHHE KAa4eCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, OMPECIICHUE CPellbl PacTBOPOB BEUIECTB C MOMOIIbIO MHAUKATOPOB,
W3YYCHHE BIMSHHUS pPa3INYHbIX (AKTOPOB  HA CKOPOCTh XHMHUYECKOW pPEaKIUH, pPEIIeHUue
SKCIIEPUMEHTAJbHBIX 3a7ad 1o Temam «Metamwisl» U «Hemeramib») ¢ coOMOaeHUEM MpaBUIl
0e301macHOro O0paIIeHusl C BEIIeCTBAMHU U JaO0OPaTOPHBIM 000pYIOBAaHUEM, (POPMYAUPOSaAMb TEITh
UCCIIEIOBAHMUS, NPeO0Cmagiamys B Pa3IndHON popMe pe3ynbTaThl SKCIEPUMEHTA, AHAIUZUPOBANb |
OYyeHu8ams UX JTOCTOBEPHOCTH;

chopmuposannocms  ymenuti. COOMIONATh TMpaBWJIa TOJB30BAHUS XUMHUYECKOW TOCYAOH H
1ab0paTOPHBEIM 000PYIOBAaHUEM, OOPAIIEHUS C BEIICCTBAMH B COOTBETCTBHH C MHCTPYKLIHUSIMHU TIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB, YKOJIOTUYECKH 11eIeCO00pa3HOTro MOBEICHUS B
OBITY B TPYJOBOH JCSITEILHOCTH B LIEISIX COXPAHEHUSI CBOETO 3JI0POBbBs, OKPYKAIOIIEH MPUPOTHON
Cpelbl U IOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABAMb ONMACHOCTh TOKCHUUYECKOTO JIEHCTBUS
Ha JKHUBBIE OPTraHWU3MBI OIPEACIEHHBIX HEOPraHMYECKHX BEIIECTB, TTOHUMAs CMBICT ITOKa3aTels
IJIK;

copMUpOBaAHHOCMb  YMEHUll:  OCYWeCmeIamsb  YeleHANPABIeHHbI — NOUCK — XUMHUYECKOU
nH(pOpMallUd B pa3IMYHBIX MCTOYHUKAX (Hay4yHass W Yy4yeOHO-Hay4yHas JHUTEparypa, CpelcTBa
MaccoBord wuH(popmanmu, WHTEpHET W JApPYyrue), KPUTHUYECKU aHAIUUPOBAMb XUMHYCCKYIO
uH(popMaLInIo, nepepabamviéams €€ U UCNOIb306aMb B COOTBETCTBUU C TOCTABICHHOU y4eOHOM
3a/1a4uen.
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ITPOTPAMME

11 KJIACC
Ne HaumenoBann KouaunyecTBo yacon JJIeKTPOHHBbIE
; e pa3/ieJioB U (uudposBbie)
2/ Tem Bceer KOH;pO.]ILHLI Hpagnmecml 06pA30OBATEIBHBIE
nporpamMmb: 0 e padoThl e paéoThl pecypesi
Pa3zneu 1. TeopeTuueckue 0OCHOBbI XUMHH
Ctpoenue
aToma.
[Tepuoauuecku
1 3aKOH U bubmuorexa [JOK
11 [lepuonnuecka 9 https://m.edso00.ru/2dd57f2
A CHCTEMaA 4
XUMHUYECKHUX
31eMEHTOB /.
H. Meunneneena
C
B:]izz;f; bu6mmoreka [IOK
1.2 ) 11 1 https://m.eds00.ru/2dd57f2
Muoroob6pasue 4
BEIIIECTB B
bubmuorexa [JOK
1.3 KHMHICCKHE 19 1 3 https://m.edsoo.ru/2dd57f2
peakiuu 4
Wroro mo pazneny 39
Pasnen 2. Heoprannueckasi xumusi
bubmuorexa [JOK
2.1 Hemeramnbl 31 1 3 https://m.edsoo.ru/2dd57f2
4
bu6mmoreka [IOK
2.2 Mertamisl 23 1 2 https://m.edsoo.ru/2dd57f2
4
Hroro no paszneny 54
Paznen 3. Xumus 4 )Ku3Hb
Merto
HO;;:{IEH B bubmuorexa [JOK
3.1 9 https://m.edso00.ru/2dd57f2
XUMHH. XAMHUS 4
1 KU3Hb B
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
YACOBIIO 102 4 8
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