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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma Mo XMMHM Ha YpOBHE CpeIHEro oduiero oOpazoBaHus pazpaboTaHa Ha
ocHoBe PenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepaunn», TpeOOBaHUN K pe3yibTaTaM OCBOEHHS (elnepalibHO 00pa3oBaTeNbHOI MPOrpaMMBbl
cpennero oomiero oopazoBanusa(P@OIl COO), nmpeacraBineHHbIXx B DeaepabHOM TOCYAapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, c¢ yuérom KoHuemnuuu npenogaBaHusi y4eOHOro mpeaMera
«Xumus» B o0pa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, peaan3yromX OCHOBHbBIE
oOpa3zoBaTeNnbHbIE MPOTPaMMBI, ¥ OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHs BOCHHTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IIpaButensctea PO ot 29.05.
2015 N2 996 - p.).

XuMmusl Ha YPOBHE YITyOJIEHHOTO U3yUeHHsI 3aHUMAET B)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4YyHOro oOpa3oBanus ydammxcsi 10—11 kinacco. M3yuyenue npenmMera, peaimzyeMoe B YCIOBHIX
g depeHIIMPOBAHHOTO, MPOQPHUILHOTO 00y4YeHHUs, MPU3BAHO O0ECIIEUUTh 0011e00pa30BaTENbHYIO
1 OOMICKYJIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOMMMYIO JUIS aJamnTalud UX K
OBICTPO MCHSIONIMMCS YCJIIOBUSM JXKU3HM B COIIMYME, a TaKKe IS MPOJOJDKCHHS OOydYeHHUS B
opraHm3anusax MpoeccHOHAIBHOTO O00pa3oBaHMs, B KOTOPBIX XHUMHS SIBIISICTCS OJHOW W3
MPUOPUTETHBIX JUCIUILINH.

B nmnporpamme mno XMMHM Ha3zHaueHHE IpeaMeTa «XUMHs» IOJy4yaeT IOAPOOHYIO
UHTEpIIPETallMI0 B COOTBETCTBUM C OCHOBomojiararommmu nonoxenuasmu OIroc COO o
B3alMOOOYCIIOBJICHHOCTH IIeJIed, COJepKaHusl, pe3yabTaToB oOy4YeHUs U TpeOOBaHUI K ypOBHIO
MOJATOTOBKU  BBIMMYCKHUKOB. CBHJETEIBCTBOM TOMY SIBJISIOTCS  CIEAYIOLIUE BBIIOJHSAEMBIE
MIPOrpaMMoil Mo XUMHUU (QYHKIUU:

MH(POPMALMOHHO-METOINYECKasi, pealn3alus KOTOpoi obecreunBaeT noyryueHue MpeICTaBIeHHs O
LENAX, COJEep’KaHWM, OOIIeH CcTpaTeruu OOy4eHHUs, BOCHUTAHUS M pa3BUTUS OO0ydaroluxcs
CpEICTBaMH MPEAMETA, U3Yy4aeMOI0 B paMKaX KOHKPETHOI'O MPOduIIs;

OpraHM3alMOHHO-TIJIAaHUPYIOIIas,  KOoTopas  IpeaycMaTpuBaeT  ONpejAesieHue:  IPUHLIUIIOB
CTPYKTYpUPOBAHUS U TOCJIEI0BATEIbHOCTH M3y4YEHHUS y4eOHOro Marepuaia, KOJIMYECTBEHHBIX U
KAueCTBEHHBIX €ro XapaKTEpUCTUK; MOAXOJ0B K (POPMHUPOBAHHUIO COAEPKATEIBHOW OCHOBBI
KOHTPOJISI M OLEHKM OOpa30BaTeNbHBIX JOCTIKEHHM oOyyaromuxcs B paMKax HTOTOBOM
aTTecTallvu B GOpMe €AMHOTO roCyIapCTBEHHOI0 K3aMeHa 10 XMUMUH.

[IporpamMma asis yriayGinE€HHOTO U3y4eHUs XUMHHU:

yCTaHABIMBAaET MHBAPUAHTHOE MPEIMETHOE COJEpiKaHue, 00sf3aTebHOe I U3YYCHHUS B pPaMKax
OTIENbHBIX MpodueH, mpeaycMaTpuBaeT paclupeelieHne U CTPYKTypUPOBAHHUE €ro IO Kiaccam,
OCHOBHBIM COJIep KaTeIbHBIM JTUHHUSAM/pa3ienaM Kypca;

na€T MPUMEpPHOE pacrpe/esieHne y4eOHOro BpEMEHH, PEKOMEHIYEMOT0 JUIsl U3yUeHUS! OTIENIbHBIX
TEM,



npeJularaeT NpUMEpHYI0 MOCIEI0BATEIBHOCTh U3yUeHHsI YUeOHOTO MaTepuasa ¢ yuéTOM JIOTUKU
IIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

Ia€T METOAMUYECKYI0O MHTEPIIPETALUIO LeJIel U 3a]ad U3Y4YeHHUs IPeMeTa Ha yriyOJéHHOM ypOBHE
C y4€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEr0 00IIero o0pa3oBaHusl, CoEpKATeIbHON
XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHMSI OCHOBHOW 00pa3oBaTENbHOM MpOrpamMMbl
cpenHero obuiero o0pa3zoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), & TAKXKE C YUETOM
OCHOBHBIX BHJIOB YU€OHO-TIO3HABATENIbHBIX JACUCTBUN OOYy4alOLIErocsi Mo OCBOCHHUIO COIEpKaHUS
npeaMera.

ITo BceM Ha3BaHHBIM NO3ULUAM B IIPOrpaMMe 10 XMMHUH IPETyCMOTPEHA IPEEMCTBEHHOCTh C
o0y4yeHHeM XMMHUHU Ha YPOBHE OCHOBHOTO 00ILEro oOpa3zoBaHMsA. 3a NpeAeiaMH yCTaHOBICHHOH
MpOrpaMMoil Mo XUMHUU 00sA3aTeNbHON (MHBAPHMAHTHON) COCTABIIAIOIIEH COJEp)KaHUS Yy4yeOHOro
npenMera «XHUMHUS» OCTAaETCs BO3MOXKHOCTh BBIOOpa €ro BapHUaTHUBHOM COCTaBIISIIONICH, KOTOpas
JOJKHA OTIPEIENIATHCA B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTO Mpoduiist o0yueHusl.

B cootBetcTBUU ¢ KOHUENTyanbHbIMU TIOJI0XKEHUSIMU DT'OC COO 0 HazHAYCHUU MPEIMETOB
6a3oBoro u yrmyOnéHHOro ypoBHe B cucreme auddepeHnnpoBaHHOrO OOydYEHHsSI HAa YPOBHE
cpenHero oOmiero oOpa3oBaHMsI XMMHS Ha YPOBHE YIUIYOJIEHHOTO HM3yYEHMsI HAMpaBlIeH Ha
pealn3ainio MPEeeMCTBEHHOCTH C MOCJIEAYIOIIUM 3TallOM MOJy4YeHUsI XMMUYECKOTO 00pa30BaHus B
pamMKax H3y4YeHHUs CHEIUAIbHBIX €CTECTBEHHO-HAYyYHBIX W XMMHYECKHX AWCIMIUIUH B By3ax H
opraHm3anusx cpeaHero mnpodeccuoHanbHoro odpa3zoBaHus. B 3Tol cBs3u M3yuyeHHe IpeaMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pACIIMPEHUE U YriIyOJeHHEe TEOPETHYECKOW U
MIPAKTUYECKON MMOATOTOBKH O0YUYaIONTUXCS, BRIOPABIIUX ONPEACIEHHBINA MPO(UIL 00YUICHUS, B TOM
quClie C TEPCIEKTUBON TOCIEAYIONMIETO TOMyUYEHUsI XUMHUYECKOTO O00pa3oBaHMsI B OPTaHU3AIMSIX
npodeccuoHanibHOro oOpa3zoBanusi. Hapsimy ¢ atum, B cBere TpeboBanuit ®I'OC COO «k
IJIAHUPYEMBIM pe3yJbTaTaM OCBOEHHUS ¢eaepalbHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO
o0miero o0pa3oBaHMsI M3yueHUE MpeaMeTa «XHUMHS» OPUEHTHUPOBAHO TAK)KE€ Ha pEIICHHE 3a/1ady
BOCIIUTaHMSI M  COLUMAIBHOTO pa3BUTUs  oOydaromuxcs, Ha ¢GOpMUpPOBaHHE y  HHX
OOIIEHHTEIUICKTYaIbHBIX YMEHHI, YMEHMH paludOHAlW3alUKd Y4eOHOro Tpyna M 0000MIEHHBIX
CHO0CO00B ACSITENFHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAITPEIMETHBIN XapakTep.

CocTaBngiomuMy  npeaMeTa «XUMUS» Ha YpPOBHE YIIIyOJIEHHOTO HW3YYEHHUS SIBISIFOTCS
yrinyonéHuble Kypesl — «Opranuueckas xumus» u «OOmas u Heopranuueckas xumus». [lpu
OIIpeJIeJIEHUN TOAXOJI0B K OTOOpY M CTPYKTYpPHOM OpraHu3allMl COAEP)KaHUS ITUX KypCOB B
nporpaMMe Mo XMMHUHM 3a OCHOBY NpHHATHI nosiokeHust ®I'OC COO o paznuuusix 0a30BOro u
yIIIyONnEHHOTO YPOBHEH H3yUeHUs MpeIMeTa.

OcHoBy copaepkanus KypcoB «Opranndeckast XuMusi» U «O01Iast 1 HEOpraHUIECKasT XUMHS
COCTaBJISIET COBOKYIHOCTbh MPEIMETHBIX 3HAHMM M yMEHMH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
M3y4YeHHUs MpeaMera. JTa CUCTEMa 3HAHUU TMOJIY4YaeT ONpeNeNEHHOE TEOPETUUECKOE JIOMOIHEHHE,
MTO3BOJISIFOIIEE OCO3HAHHO OCBOHTH CYIIECTBEHHO OOJNBIINI 00BbEM (DaKTOIOTHUECKOro MaTepuana.
Tak, Ha yrayOnE€HHOM ypOBHE HW3YYEHHs TpeaMeTra oOecreueHa BO3MOXKHOCTh 3HAYUTEIBHOTO
yBeJIUYEHUS] 00bE€Ma 3HAHUN O XUMHUYECKHX DJIEMEHTaX M CBOMCTBaX UX COCIUHEHUN Ha OCHOBE
paciiMpeHus W YriayOJeHHs TPEACTaBICHUNW O CTPOSHWUU BEIIECTBA, XUMHUYECKOW CBSI3M U



3aKOHOMEPHOCTSIX IPOTCKAaHUs PEAKLUN, pacCMaTPUBAEMBIX C TOYKHU 3pEHUS XHUMHUYECKOU
KMHETUKA U TEPMOJMHAMMKHU. M3ydeHue mepuoaudeckoro 3akoHa v llepuogudeckoil CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IMIPEACTABICHUIX O
CTPOCHUHU aToMa. XMMHUYECKasi CBSI3b OOBSICHACTCS C TOUKH 3PEHUS SHEPreTUYECKUX HM3MEHEHHM
npu e€ oOpa3oBaHUM U pa3pylLICHUHU, a TAKXKE C TOYKH 3pEHHMs MEXaHU3MOB €€ 00pa3oBaHUS.
N3yudenune TUNOB peakuid 10MONHAETCS (POPMUPOBAHUEM IIPEJICTABICHUH 00 3JEKTPOXUMHUECKUX
IpoLeccax M 2JEKTPOJIM3€ PACIIaBOB U PACTBOPOB BEIECTB. B Kypce opraHMYeckoy XMMHH IIpU
PacCMOTPEHUH PEAKLIMOHHOM CHOCOOHOCTH COEIMHEHUH yJenseTcss 0co00oe BHHUMaHHE BOIPOCaM
00 37eKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM BIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COJAEp)KaHHE KypCOB XUMHH YIIyOJEHHOTO YPOBHS
U3y4YEeHHUS JUIS KJIACCOB OMPEAEIEHHOr0 MpoduiIst (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep
JOMOJIHEHUH K O0IIel cUCcTeMe NMPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHHUE CMEXHBIC ITPEIMETHI.
Tak, HanpuMep, B coJepkaHUM MpPEAMETa Ul KJIacCOB XMMUKO-(DHU3NYecKoro mpoduis 0oibiioe
3HaUeHHe OyAyT HMEThb JJIEMEHTHl Y4eOHOro Martepuaia mo obmed xumuu. llpy u3ydeHHn
IpeaMeTa B JAHHOM CJIydae aKLEHT OyJIeT c/enaH Ha OOIIHOCTh METOAOB IO3HAHHS, OOLIHOCTh
3aKOHOB U TE€OpUW B XMMHUU U B (pU3MKE: aTOMHO-MOJIEKYJIIpHasl Teopus (MOJIEKYJIIpHas TEOpHsl B
(1)I/I3I/IK€), 3aKOHbBI COXpaHCHUA MACCbl M OSHCPruv, 3aKOHBI TCPMOIHMHAMUKH, IJICKTPOJIM3a,
IPEICTAaBICHUS O CTPOCHUHU BELIECTB U APYTOE.

B To e Bpems B coiep)KaHUU IpeaMeTa i KJIacCOB XMMMKO-OMOJIOTMYECKOTo Mpoduis
OonblIMi yZenbHBIA Bec OyAeT MMeTh OpraHumyeckas xumus. B 3Tom ciyuae mpeaocTaBisieTcs
BO3MOXKHOCTh JJIsl O0siee 0OCTOSITEILHOTO PAacCCMOTPEHHUS] XMMUYECKOW OpraHU3alUu KIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPHUMEpPY, TaKHe CTPYKTypHBIC
KOMITOHEHTBHI, KaK JIMMUbI, OCJIKH, YIJIEBOAbI, HyKIIENHOBBIE KUCIOTHI U pyrue. Ilpu aTom 3HaHus
O COCTaB€ M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEHIECTB CIIyXKaT
OCHOBOMH JIJIsl U3Y4€HUS CYIIIHOCTH IPOLecCOB (DOTOCHHTE3A, IbIXaHHsI, TUILEBapEHUSI.

B nnane ¢popmMupoBaHus OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHSI OOIIEHAayYHbIX METOI0B
MO3HAHUS U OMNbITa MPAKTUYECKOTO MPUMEHEHUS HayYHbIX 3HAHUM M3yueHUe mpeameTra «XUMHUD»
Ha yTiyO0in€HHOM YpOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBS3iX C Y4YEOHbIMM IpeaIMeTaMH, BXOISAIIMMH B COCTaB IPEAMETHBIX
obnacteil «EcTecTBeHHO-Hay4YHbIE NpeaIMeTh», «MaTteMaTnka U uHpopMaTuka» u «Pycckuil s3bIK
U JINTEPATypay.

[Ipn wm3ydyenuu yweOHOro mnpenMera «XuUMHsS» Ha YIIyOJIE€HHOM ypOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oobmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3amadeit
MEPBOCTENEHHOW 3HAYUMOCTH SBJIsETCS (OPMUPOBAHME OCHOB HAyKH XHMHHM Kak o0iactu
COBPCMECHHOT'O €CTCCTBO3HAHM, HpaKTHLIeCKOﬁ JCATCIIBHOCTH YCJIOBCKA U OAHOT'O U3 KOMIIOHCHTOB
MHUPOBOH KyJNbTypbl. Pemienue 5ToN 3amaun Ha YriayOJ€HHOM YPOBHE HW3YYCHHS MpeaMeTa
MIpeJIoiaraeT pearn3alnio TaKuX IeNei, Kak:

(dhopMHUpOBaHHWE TPEACTABICHUN: O MaTepUATIbHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX W
MO3HABAEMOCTH SIBIICHUH TPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK M €€ BeayIlIel



poiu B 00€CTIEYCHUH YCTOMYMBOTO PA3BUTHS YEIOBEUYECTBA: B PEUICHUH MPOOJIEM IKOIOTUYECKOM,
BHGPFCTHLIGCKOIZ )41 HHH.[GBOﬁ 663OHaCHOCTI/I, B pa3sBUTUH MCOAULIUHLBI, CO3JaHNH HOBBIX MaTCPUAJIOB,
HOBBIX HWCTOYHHUMKOB OJSHCPruv, B O6eCHe‘-IeHI/II/I paluOHAJILHOI0  MMPUPOAOIIOJIbL30BAHUA, B
(GOpMHpPOBAHUH MHUPOBO33PEHUST M OOIIEH KyJbTYpbl 4YEIOBEKa, a TakKe 3KOJOTHMYSCKU
00OCHOBaHHOT'O OTHOIICHHSI K CBOEMY 37I0POBbBIO U MPUPOHOM CpeJIe;

OCBOCHHE CHCTEMbl 3HAHUM, JEKAINMX B OCHOBE XHUMHUYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAYYHOW KapTHHBI MUpa: QYHIAMEHTAIbHBIX TMOHATHI, 3aKOHOB U TEOPHI XMMHUH, COBPEMEHHBIX
NpPE/ICTABICHUNA O CTPOCHHH BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-MOJICKYJISIPHOM,
HAJIMOJICKYJIIPHOM, O TEPMOJMHAMHUYCCKMX M KHHETHYECKUX 3aKOHOMEPHOCTSX IMPOTCKAHUS
XUMHAYECKHX PEaKIUil, 0 XHMHUECKOM PaBHOBECHH, PACTBOPAX U JIUCIEPCHBIX CHCTEMax, 00 00X
HAayYUYHBbIX NPpUHIHUIIAX XUMHUYCCKOI'0 MMPOMU3BOJACTBA,

dbopmMupoBaHHE y OOYYaIOMIMXCS OCO3HAHHOIO IMOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUHN ISl OOBSCHEHUS KIIOYEBBIX HJEH M MPoOJIeM COBPEMEHHOW XWMUH, IS
OOBSCHEHHS W MPOTHO3UPOBAHUS SBJCHHH, WMMEIOIIUX ECTCCTBCHHO-HAYYHYIO IMPHUPOIY;
IPAMOTHOTO PEIICHHs MPOOJIEeM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHMUS, aHAM3a U OLECHKH C
MO3UIMIA  JKOJOTMYECKOW  0E30MacHOCTH  MOCIEACTBHI  OBITOBOM W MPOU3BOACTBEHHOMN
JeATCILHOCTH YEJIOBEKa, CBA3aHHOW C XUMHYECKUM [POU3BOJICTBOM, HCIIOJb30BAHUEM W
nepepaboTKOMN BEIIECTB;

yrayOJeHre TPEICTaBICHUA O HAYYHBIX METOJaX TO3HAHHS, HEOOXOJHMMBIX ISl MPUOOPETCHHUS
YMGHI/If/'I OPHUCHTHPOBATHCA B MUPC BCUICCTB U 00BSACHEHUI XUMUYECKUX ﬂBJ’IeHHfI, UMCHOIIIUX MECTO
B IIPUPOJIE, B IPAKTUYECKON NEATEIBHOCTH U IIOBCEIHEBHOU KU3HMU.

B mutane peanuzanuu nepBOOYEpPEIHBIX BOCIUTATENBHBIX H PA3BUBAIOIINX (YHKIIMNA IETOCTHOU
CUCTEMBI CpeJHero oOmiero oOpa3oBaHUS IMPU W3YYCHHH TpeaMeTa «XHMHsS» Ha YTITyOJIEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE TSI U 33/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B I03HABAEMOCTU SIBJICHUN TPUPOABI, YBaKEHHs K IpOLEcCy
TBOpYECTBAa B O0JACTH TEOPETUYECKUX M TNPHUKIAAHBIX HCCIEAOBAHUM B XUMHH, (HOpMUpPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHUIO U TIO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJI H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS O0IIEYETIOBEUECKUX [IEHHOCTEH;

Pa3BUTHUEC T[IO3HABATCIBHBLIX HWHTEPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIOCOOHOCTEHN
oOyyaromuxcs, (GOpMHpPOBaHHWE y HHUX CO3HATEIILHOTO OTHOIICHHS K CaMOOOpa3OBaHHUIO U
HENpPEpPhIBHOMY O0pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOM NpodeccHoHalIbHON M OOLIECTBEHHON
JesTeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M TOTPEOHOCTH B 3/10pOBOM
o0pase KU3HH;

(dbopMHpoBaHHE YMEHHI M HABBHIKOB Pa3yMHOTO MPHUPOJOIOIB30BaHMS, PAa3BUTHE IKOJOTHUECKON
KYJIbTYpBI, IPHOOPETEHHE OIbITAa OOIECTBEHHO-TIOJIE3HOM SKOJIOTHYECKOH eI TeTbHOCTH.

OO11ee 4ynCIIO 4acoB, MPEAYCMOTPEHHBIX Ul U3YUEHUSI XUMHUH Ha YIIIyOJIE€HHOM YPOBHE CpPEIHETO
obmiero obpazoBanusi, cocrapnsier 204 yacos: B 10 kimacce — 102 yaca (3 yaca B Henemo), B 11
knacce — 102 gaca (3 yaca B HEJIeNi0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPIAHNYECKASA XUMUA

Teopeanecm{e OCHOBBI OpFaHI/I‘IGCKOﬁ XUMHUH.

[IpeameT u 3HaYCHUE OPraHUYECKOW XUMHH, TPEICTABIEHHE O MHOTOOOPa3uHl OPraHUIECKUX
COETUHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOsIHMS. BajgeHTHbIe
BO3MOXKHOCTH aToMa yrjiepoja. XHUMHUUYEcKas CBs3b B OPraHUYECKUX COCIMHEHUSIX. THuIb
ruOpuan3aly aTOMHBIX opOuTaneil yriepona. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). TUIIBI IepeKphIBaHMSI aTOMHBIX OpOUTalled, G- U T-CBSA3H.
OpunapHasi, ABOWHas W TpoiHas cBs3b. CHocoObI pa3pbiBa CBsA3EH B MOJEKYJIaX OPraHUYECKUX
BemlecTB. [loHsTHE O CBOOOAHOM pajuKaie, HykiIeohuae u MEeKTpodue.

Teopus cTpoeHHs oOpraHmyeckux coeauHeHuid A.M. bymiepoBa W COBpEMEHHBIE
MIPEJICTAaBICHUSI O CTPYKTYype MOJIEKYJ. 3HAU€HUE TEOPUM CTPOCHHUS OPraHMYECKUX COEIUHEHMM.
Mornekynsipaple M CTpyKTypHble (popmyinbl. CTpyKTypHble (OPMYJIBI  pPa3IUYHBIX BHIOB:
pa3BEépHyTasd, COKpall€HHas, CKenerHasd. M3omepusa. Buabsl u3omepun:  CIpyKTypHas,
IPOCTPAHCTBEHHAs. DJEKTPOHHbIE APQPEKTsl B  MOJIEKYJaX OpPraHHYECKUX  COCTUHEHUMN
(MHIYKTUBHBIA U ME30MEPHBINA d3PPEKTHI).

[Ipencrasinenue o kiIaccupUKAIMK OpraHUYECKUX BemiecTB. [loHsATHE O (YHKIMOHATHHOU
rpynne. ['omonorusa. I'omonorudeckue psiapl. CucremMaruyeckass HOMEHKIIATypa OpPTraHUYEeCKUX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX NPEICTABUTENCH.

OcobenHoctu u KJ1accuuKaLus OpPraHUYECKUX peaxiuii. OxucauTeNnbHO-
BOCCTAHOBUTCIIbHBIC PCAKIIU B OpFaHquCKOﬁ XUMHUMH.

OKCIEePUMEHTAIbHBIC METOJBl M3YYCHHMS BEIISCTB M WX HNPEBPAIICHUIN: O3HAKOMIICHUE C
O6p33].IaMI/I OpTraHHU4YC€CKUX BCHICCTB W MATCpUajlaMM Ha HUX OCHOBC, OIIBIThI IO IMPEBPAIICHUIO
OpPraHn4YCCKUX BCIICCTB IIPU HArp€BaHUU1 (HJ’IaBJ’IeHHe, 06yrHI/IBaHI/IC )51 FOpeHI/IC), KOHCTPYUPOBAHUC

Mojieiell MOJIEKYJ1 OPraHUYEeCKUX BEIECTB.
YriaeBoaopoabl.

Anxanel. ['omonorudeckuii psii ankaHoB, oOmias (opmyrna, HOMEHKIATypa W H30MEpHs.
DNEeKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKaHOB, SP3-THOPUIM3AIMS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBOMCTBA ATKAHOB.



XMMHUYECKHE CBOICTBA @JIKAaHOB: PEAaKIMM 3aMEIICHUs, MU30MEpU3aLuH, AETUIAPUPOBAHMS,
LUKJIU3al11, TUPOJIN3a, KpeKUHra, ropeHus. [IpencraBinenre o MexaHu3Me peakiuil paguKaibHOIo
3aMEILCHMUS.

HaXO}KI[eHI/Ie B IIpUpoAacC. Crioco051 IMMOJYYCHUA U IPUMCHCHHEC aJIKaHOB.

[uknoankanel. O6mas Gopmyna, HOMEHKIaTypa U u3oMmepusi. OCOOCHHOCTH CTPOCHHS U
XUMHYECKUX CBOMCTB MaybiX (LUKIOMPONAH, M[HUKIOOyTaH) © OOBIYHBIX (IMKJIONCHTAH,
[IUKJIOTeKCaH) MUKI0aaKaHOB. CrioCcOOBI MOJYUYCHHS U IIPUMEHEHUE IUKII0ATKAHOB.

Ankensl. ['oMonorndeckuil psii ajakeHoB, oOmmas GopMyiia, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKEHOB, SP-rMOpHUIM3alisl aTOMHBIX opOUTanell yriepoja,
0- U m-cBs3u. CTPyKTypHass W reomeTrpuueckas (LHc-TpaHc-) u3oMmepus. Dusznueckue CBOWCTBA
QIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKIUM INPUCOCAVHEHUS, 3aMELICHUS B O-IIOJIOKEHUE IIPH
JBOMHOM CBsI3U, OJMMEpHU3alMy 1 okucienus. [Ipasnno MapkoBHukoBa. KauecTBeHHBIE peakiuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI OTYYEHHUS M IPUMEHEHHE ATKCHOB.

AnKanueHsl. Knaccugukanus aJIKaJUEHOB (conpskEHHBIE,
W30JIMPOBaHHBIC, KyMyauposanHvie). (OCOOCHHOCTH SJIECKTPOHHOTO CTPOCHHS U XHUMHYECKUX
CBOMCTB comnpskEHHBIX JueHoB, 1,2- u 1,4-npucoenunenue. Ilonumepuszanus conpsKEHHBIX
nueHoB. CriocoObl MOJIy4YeHUs U IPUMEHEHUE allKaJueHOB.

Anxunbl. ['oMonoruueckuii psij ajJkuHOB, oOmias (opmyria, HOMEHKJIATypa U H30Mepus.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AIKWHOB, SP-THOpUAM3AIUS aTOMHBIX
opbutaneit yriepona. @Dusuyeckue CBOWCTBA aJKWHOB. XHMHUECKHE CBONCTBA: pPEaKIUU
MPUCOEIUHEHUSA, AUMEpPU3ALMA U TPUMEpPHU3ALHUH, OKHUCIEHUA. KuCIOTHBIE CBOWMCTBA aJKUHOB,
MMEIOLIUX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBeHHbIE peakIuu Ha TpoilHy10 cBs3b. CrocoOsbl
MOJYyYECHUS U IPUMEHEHUE aJIKUHOB.

Apomarnyeckue yriaeBoJopo/sl (apeHsl). ['omosornueckuil psia apeHoB, obmas ¢opmyda,
HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30:a.
dusnyecknue CBOMCTBA apeHOB. XHWMHUYECKHME CBOICTBa O€H30jla M €ro TI'OMOJIOTOB: peakluu
3aMeleHus] B OEH30JbHOM KOJIBIE U YIJIEBOJOPOAHOM paJMKalle, PEakUuu MPUCOSAUHEHHUS,
OKHCIIEHHE roMoJIoroB OeH3ouna. IlpencraBnenne o0 OpHEHTUPYIOIIEM JEMCTBUU 3aMECTUTENEH B
OEH30JIbHOM KOJIbIIE Ha MIPUMEPE ANKWIbHBIX PaJIUKaIOB, KapOOKCUIbHOU, THIPOKCUIIbHOW, aMUHO-
U HUTPOTPYIIBI, aTOMOB rajoreHoB. (OcOOEHHOCTH XMMHUYECKHX CBOMCTB  CTHUpOJIA.
[Tomumepu3anus ctuposna. CriocoOsl MOTy4YeHUs U IPUMEHEHHE apOMAaTHYECKUX YTIIEBOJOPO/IOB.

[Ipupoansiii ra3. [lomyTtHele HeTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. KameHHsbIi yroib
U MPOIYKTHI ero nepepadotku. Crocods! nepepaboTku HeTH: MEPErOHKa, KPEKUHT (TEPMHUECKUH,
KaTaJuTH4ecKuil), pudopMuHr, nuponus. llpoayktel nepepaboTku HedTH, X HPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MCXKAY pa3JIMYHbIMU KJIaCCaMU YTIJICBOAOPOIOB.



3JI€KTpOHHOG CTPOCHUC TAJOICHIPOU3BOJHBIX YIJICBOAOPOIOB. PeaKLII/II/I 3aMCUICHUA
rajJloreda Ha  THUIPOKCOTPYIILY, HUTPOTPYIILY, LUAHOTPYyIIly, aMUHOrpymmy.  JlelictBue Ha
rajoreHNnpoOU3BOJHBIE  BOJHOIO M  COUMPTOBOrO  pacTtBopa  WEnouyu.  B3aummoneinicTBue
JUTAJIOrCHaJIKaHOB C MAarHueM HW IITHHKOM. ITousiTne o MCTAJUIOOPIraHUYCCKUX COCIUHCHUAX.
Hcnonp30BaHue TrajoreHNpPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE M IPU CHUHTE3e
OpPraHMYECKUX BEILECTB.

3KCH€DI/IMCHTEUIBHBI€ MECTOABI U3YUCHHUA BCIIICCTB U UX HDGBDaIJ_[eHI/If/'II HU3YUCHUC (1)I/I3I/I‘-IGCKI/IX

CBOMCTB YTJIE€BOAOPOIOB (PaCTBOPUMOCTB), KAUECTBEHHBIX PEAKIMM YIJIEBOJOPOIOB Pa3IUYHBIX
KjaccoB (oOecuBeurBaHue OpOMHOM WM HMOJHOM BOJABI, pPacTBOpa IEpMaHraHara KaJus,
B3aMIMOJICHCTBUE alleTWICHA C aMMHUadHbIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe YIiiepo/ia U BOJIOPOa B OPraHUUYECKUX BEIIECTBAX, MOJyUYEHUE ITHIICHA U U3yUeHHUE
€ro CBOMCTB, o3HaKomuieHue ¢ kojutekiusmMu «Hedtb» u «Yromwsy, ¢ obpa3namu IuiacTMacc,
Kay4yKOB M pPE3UHBbI, MOJCIUPOBAHHE MOJEKYJ YIIIEBOJAOPOJOB U TaJOr€HIIPOU3BOIHBIX
yTJIEBOIOPO/IOB.

Kncnoponcouepmaume OpPrauHn4e€CcKue COCAUNHECHUS.

[IpenenpHble 0AHOATOMHBIE CIUPTHI. CTpOeHUE MOJIEKYIT (Ha MPpUMEpe METaHOJIA U 3TaHOJIA).
I'omonoruueckuit psia, odmiast popmyia, U30Mepusi, HOMEHKIATypa u kinaccudukanus. Guznyeckue
CBOMCTBA Mpe/eIbHbIX OJHOATOMHBIX CIUPTOB. BoopoaHbIe CBSI3U MEXIY MOJIEKYJaMU CIIUPTOB.
XUMHYECKHE CBOMCTBA: peakUMM 3aMeIleHus, AeTruipaTalid, OKHUCIEHHUS, B3aUMOJACHCTBHE C
OpraHMYECKMMU W HEOpPraHWYeCcKUMHU KucioTtamu. KadecTBeHHas peakuusi Ha OJHOATOMHbIE
coupthl. /[leficTBME 53TaHONIa W MeTaHOJa Ha OpraHu3M uenoBeka. CHocoObl NOJydYeHUs U
MIPUMEHEHHUE OHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATypa U u30oMepusi. OCOOEHHOCTH (U3MUECKUX W XUMHYECKUX
CBOMCTB.

MHoroaToMHbIE CIIUPTBI — OSTUWIICHIJVIMKOJIb W TJIMIOCPUH. duznyeckue U XUMHYECKHE
CBOICTBA: pCaknuu 3aMCHICHUS, B3aHMOJECUCTBUE C OpraHuM4eCKUMHU W HCOPraHUYCCKUMU
KHCJIOTaMH, Ka4YC€CTBCHHAs PCAKOUA Ha MHOIOATOMHBIC CIIUPTHI. HpeI[CTaBJ'IeHI/Ie 0 MCXAaHU3MC
peaKHI/Iﬁ HYKJ'ICO(l)I/IJ'IBHOFO 3aMCIICHUA. ﬂeﬁCTBHe Ha OpraHu3M 4YCJIOBCKaA. CnocoObl MOJIYUCHUA U
MPUMEHCHUC MHOI'OAaTOMHBIX CITMPTOB.

@enon. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIIMSHUE THUAPOKCOTPYNIBI U OEH30JIBHOTO SJIpa.
@usnueckue cBoicTBa (eHona. OCOOEHHOCTH XHMMYECKHX CBOMCTB (enona. KauecTBeHHbIE
peakimu Ha ¢enon. Tokcuunocts ¢(enona. CrocoObl MoNyuyeHUs W NpUMEHeHue (¢eHona.
denonpopManbaeTUAHAS CMOJIA.

KapOonunbpHbIe COeTMHEHHS — abACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHHMIIBHON
rpymnmbl.  ['oMonoruyeckue psiabpl  ambJIerwJ0B W KETOHOB, oOmas QopMyna, H30MEpUs H
HOMEHKJIaTypa. Pu3nyeckue CBOMCTBA albAErUI0B U KETOHOB. XMMUUYECKUE CBOMCTBA aJIbJCTUI0B



U KCTOHOB: pPCaKuu MPHUCOCIUHCHHA. Oxuciienue AIBACTUAOB, KAaYCCTBCHHBLIC PCAKIIUKW Ha
AJIbACTUABI. C1ioco05bI MOJIYy4YCHHA U NTPUMCHCHUC aJIbACTUIOB U KCTOHOB.

OAHOOCHOBHBIE TpeleibHble KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKIaTypa. DHU3WYECKHE CBOMCTBA OJHOOCHOBHBIX
npeiebHbIX KapOOHOBBIX KUCIOT. BogopoHbIie CBA3M MEXy MOJEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWMCTBA, peaklus ATepuUKALNUU, PEaKLUUUd C y4acTUEM
yrIeBoopoAHoro paaukana. (OCOOCHHOCTHM CBOWCTB MypaBbUHOH KHCIOTHL [loHsATHE O
MIPOM3BOJIHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX 3upax. MHOroodpasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMCTB HEMPENCIBHBIX M apPOMATUYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCJIOT, TUAPOKCHKapOOHOBBIX KHCHOT. IlpencraButenn BBICIIMX KapOOHOBBIX — KHCIOT:
CTeapuHOBasi, MNAJIbMUTUHOBAS, OJICMHOBA, IUHONEBAA,  JUHONEH08as KUCIOThl.  CrocoObl
MOJIy4YEHHUS U IPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['omonorudeckuii psia, odmast Gopmyna, M30Mepus W HOMEHKIIATYpa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCIION U LIEJIOYHOM Cpee.

XKupsl. Ctpoenue, ¢uznyecKkue W XMUMHUYECKHE CBOWCTBA XUPOB: THUAPOIU3 B KUCIOW U
mienouHoil cpene. OCOOEHHOCTH CBOWCTB JKMPOB, COJEPIKALIUX OCTATKU HEMPEIEIbHBIX KHUPHBIX
kucnot. JKupsl B mpupo/e.

MBpbuI1a KaK coJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakrtepucTuka yriieBonoB. Kiaccudpukanus yriaeBonoB (MOHO-, 1HU- U
nojucaxapuabl). MoHocaxapuabl:  TJIOKO3a,  (pyKTo3a, rajiakrosa, pubosa, e30kcupudosa.
@dusnueckue CBOMCTBA U HaxoxzaeHue B npupone. ®orocunre3. XUMUYECKHUE CBOMCTBA TIIFOKO3BI:
peaKiuu C y4acTHEM CIUPTOBBIX M ajbJAECTUAHON IPYII, CIUPTOBOE U MOJOYHOKHUCIOE OpOKEHUE.
IIpuMeHEeHNE TIIOKO3bI, €€ 3HAYCHUE B JKU3HEIEATEIBHOCTH OpraHusMa. Jlucaxapuubl: caxaposa,
ManbTO3a M JaKTO3a. BoccTaHaBnMBarOIME M HEBOCCTAHABIMBANOIIME AuMcaxapuiel. ['uuapomus
nucaxapunoB. Haxoxxnenue B mpuposne u npumeHeHue. Ilommcaxapuabl: Kpaxmani, TNIMKOTEH H
nemnono3a. CTpoeHne MakpoMOJIEKYJl KpaxMaia, TIIMKOT€Ha U LEUIr0I03bl. DU3nuecKkue CBONCTBA
Kpaxmajla ¥ LEJUII0J03bl. XMMHUYECKHE CBOMCTBA Kpaxmalla: THAPOJIN3, KaueCTBEHHAs PEaKLMs ¢
noJiIoM. XMMHUYECKHE CBOMCTBA LIEJUIIOIO03bI: THAPOIIN3, MoJyuyeHHe 3UpoB LeuToi03bl. [TonsTue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEPUMEHTAILHBIC METOABI M3YUCHHS BCIICCTB M HX IPEBPAICHMIA: pacTBOPUMOCTD
Pa3JIMIHBIX CIIMPTOB B BOJC, B3aUMOJCHCTBHE ATaHOJIA C HaTpUCM, OKHUCJICHUC 3TUJIOBOI'O CIIUPTAa B

aJIbJIETU]1 Ha pacKaJl€HHON MEIHOM MPOBOJIOKE, OKUCIEHUE ATUIIOBOIO CIUPTA AUXPOMATOM Kalus
(BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), KAueCTBEHHBIE pEaKLUUU Ha ajbAeruabl (C
rugpokcuaoM auammuHcepedpa(l) u ruapokcunom meau(ll)), peakius riunepuHa ¢ THIAPOKCHAOM
meau(Il), xumuueckue CcBOICTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE pacTBOpa
mIIOKO36l ¢ ruapokcuaoMm  Mmemau(Il), B3ammopeiicTBHe Kpaxmaiga € HOJOM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «CrnupThl U QeHons», «KapOoHoBble KUCIOTHI. ClI0KHbBIE
3hupb».



A30TCoaepIKale OpraHnyeckue coenHeHHs .

AMUHBI — OpraHUYecKHue MPOU3BOJHbIE aMMuaka. Kiaccudpukanus aMuHOB: anudaruyeckue
U apOMaTUYECKHE, MEPBUYHbBIC, BTOPUYHBIC W TpeTuuHble. CTpoeHrue MoJieKys, obmmas ¢gopmyna,
HM30MepHUs, HOMEHKJIAaTypa M (U3HUYECKHE CBOWCTBA. XHMMHYECKOE CBOMCTBA anupaTHUECKHX
aMUHOB: OCHOBHBIC CBOMCTBA, AJIKWIMPOBAHHUE, B3aUMOJICHUCTBUE TIEPBUYHBIX aMHUHOB C a30THUCTOM
kucnoror. Cojiv aJKUIIaMMOHHS.

AHWINH — NpeACTaBUTENb aMUHOB apomaTrhueckoro psjaa. CtpoeHue aHuiauHa. B3zanmHoe
BIMSIHUE TpPYyNIl aTOMOB B MOJIEKysle aHWiIMHA. OCOOEHHOCTH XUMHMUYECKUX CBOMCTB aHMIIMHA.
KayecTBeHHble peakuuu Ha aHUIMH. Cr1ocOObI OTy4YEHUs U IPUMEHEHNE alln(paTHUECKUX aMUHOB.
[TonmyuyeHue aHMIMHA U3 HUTPOOEH30Ia.

Amunokucinotel. Homenkmnarypa u nzomepus. OTaenbHbIE MPEACTABUTENHN 0-aMUHOKHUCIIOT:
rIMnuH, anadud. Ou3nyeckre cBOWCTBA aMHHOKHCIIOT. XMMHUYECKHE CBOMCTBA aMHHOKHCIIOT KakK
aM(OTEpHBIX OPraHUYECKUX COCAMHEHUH, PEaKIus MOJUKOHACHCAIlMU, 00pa30BaHMe MENTHIHOU
cBsi3u. buonornueckoe 3HaueHMEe aMUHOKUCIOT. CUHTE3 U TUPOJIU3 METTH/IOB.

benku kak npupoaHsie noaumepsl. [lepBuunas, BropuyHas U TpeTUYHAs CTPYKTypa OEIKOB.
XuUMHYECKUE CBOWCTBA OEJIKOB: TUAPOIIN3, JE€HATYpallls, KaUECTBEHHbIE PEAKIIMU Ha OEIIKH.

OKcIIepMMEHTaJbHBIC METOAbI U3YUCHHUS BENIESCTB M MX IIPECBPAILICHHII pacTBOPCHUC O€JIKOB B
BOAC, JACHATypalusid 0eaKoB IIpyu Harp€BaHuM, MNOIBCTHBIC PCAKIHH Ha 6CJ'IKI/I, PCUICHUC
OKCIICPUMCHTAJIBHBIX 3aaa4 I10 TEMaM «A30Tcoz[ep>1<anme OpraHu4YCCKUC COCAUHCHUA» U
«Pacno3naBanue OpTraHU4YC€CKUX COE€TUHEHMI.

BI)ICOKOMO.]ICKyJ'lﬂpHLIe COCANHCHUAA .

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁZ MOHOMCp, HTOJHUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb ITOJUMCpHU3AlUN, CPCAHAA MOJICKYJISIpHAd Macca. OcHOBHBIE MCETOBbI
CHHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ — NOoJIMMEpHU3alus 1 NOJIUKOHACHCA V.

[Tonumepnsie Matepuansl. [lnacTmaccsl (MOMUATUIICH, MOMUIPONUICH, TOTUBUHUIXIOPHI,
MOJIUCTUPOJ, TOTUMETHIMETAKPHUIIAT, MOJUKApOOHATHI, MOJMATUICHTepedTanar). YTUIu3anus u
nepepaboTKa MIacTyKa.

DOnactomepbl:  HaTypalbHbIM  KaydyK, CHHTETHMYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BomokHha: HaTypaJIbHbIC (XJ'IOHOI(, mepcCTh, I_I_IéJ'IK), HCKYCCTBCHHBIC (BI/ICKO3a, alcTaTHOC
BOJ'IOKHO), CHUHTCTUYCCKUC (KaHPOH n J'IchaH).

[TonuMepsl crienuanbHOrO Ha3HaueHUs (TeQUIoH, KeBiap, 3JIEKTPOMPOBOASIINE IMOJIUMEPHI,
Ouopaznaraemble MOJIMMEPHI).



3KCH€DI/IMCHTEUIBHBI€ METOAbl HM3YUYEHHMs BEIICCTB M HMX NPEBpAIlCHHN: 03HAKOMIICHHE C

06pa3uaMH OpUPOAHBIX W  HCKYCCTBCHHBIX BOJIOKOH, TIIIaCTMACC, KAay4YyKOB, PCHICHUC
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME «Pacmo3naBaHue miacTMacc ¥ BOJIOKOHY.

PacuéTHple 3a1a4m.

HaxoxjaeHne MoJeKyIsspHOW (OpMYIIbI OPraHHMYECKOTO COCIUHEHHUS 1O MAaCCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJICHHE MOJEKYJISIPHOH (OpMyIIBI OpPraHHYECKOTro
COeIMHEHHUS 10 Macce (00BEMY) MPOIYKTOB CrOpaHus, MO KOJIUYECTBY BEHIECTBa (Macce, 00bEMY)
NPOAYKTOB PEAKIMUA W/WIM HCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOpMYJIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €ro XHMHYECKHUX CBOWCTB WJIM CIIOCOOOB IOJyYEHUS,
OTIpEJICIICHUE IO BBIXO/1a IPOIYKTa PEAKIIMH OT TEOPETUICCKHA BO3MOXKHOTO.

MexxnpeIMeTHBIE CBA3H.

Peanuzanus MCXKITPCAMCTHBIX CBs3EH pu HU3Yy4YCHUU opraHqucxoﬁ xumun B 10 kiacce
OCYHICCTBIIAACTCA UYCPEC3 HUCIIOJB30BAHUC KakK O6H.[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H
HOHHTHﬁ, MPUHATBHIX B OTACIIBHBIX MTPEAMETAX CCTCCTBCHHO-HAYYHOI'O [IUKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIC IMOHSATHUS: SBJICHHUE, HAYYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalIM3, CHUHTE3, Kiaccuukanus, HaOMOACHHE, HW3MEpPEHUe, OKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

®u3nka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSHHWE BEIIECTBA, (PU3NYECKUE BEIUYMHBI, €IUHHIIBI
U3MEpEHUs, CKOPOCTb, DHEPIHs, Macca.

buonorus: kneTka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTb,
aBTOTPOQHBIA U TeTepOTPOdHBIN THN TUTaHUS, OpokeHue, (OTOCHUHTE3, IbIXaHUE, OENKH,
YTJIEBOJIBI, JKUPBI, HYKIIEHHOBBIC KUCIOTHI, (DEPMEHTEHI.

I'eorpadus: nmoseszHsle HCKOMAEMBIE, TOIIIMBO.

Texnomorus: MMUIICBBIC TIPOAYKTHI, OCHOBbLI PAIIMOHAJIBHOI'O IMUTAHUA, MOIOIIHUE CPCACTBA,
MaTepHraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA



Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHYecKUil anemeHT. M3oTomnbl. CTpoeHHe 3JIeKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIE YHCIIa. DHEPTeTUUECKUE YPOBHU U NOypPOBHU. ATOMHBIE OpOUTAIH.
Kraccudukaiuss XUMUYECKHX 3JIEMEHTOB (s-, p-, d-, f-amemMenTsI). Pacipesenenue JIeKTpOHOB 110
aTOMHBIM OpOUTAISIM. DIIEKTPOHHBIE KOHPHUTYpalldd aTOMOB JJIEMEHTOB II€PBOTO—YETBEPTOTO
MEPHOJIOB B OCHOBHOM H BO30YXIEHHOM COCTOSIHUHU, OJJICKTPOHHBIC KOH(MUTYpAIlMH HOHOB.
DNEeKTPOOTPULIATETLHOCTD.

[lepuonnueckuit  3akoH u  [lepuoagmdveckas  cucTeMa  XHMHYECKHX  DJIEMEHTOB
JA.N. MenneneeBa. CBsizb NEPUOAMYECKOrO 3akoHa W Ilepmoguyeckoil CHUCTEMBbI XHMHYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpHeW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMUYECKUX JJIEMEHTOB M O0pa3yeMbIX WMHU MPOCTBIX U CJIOXKHBIX BEIIECTB MO TPYIINaM H
nepuogam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMmuyeckasi CBsI3b. Buabl XMMHUYECKOW CBSI3M: KOBaJCHTHAs, HOHHAs, MeETajIMdyecKas.
MexaHn3msl o0pa3oBaHUs KOBAJICHTHOMN CBSI3U: OOMEHHBIH
U JOHOPHO-aKUENTOpPHBIA. OHeprus M JauHa CBsA3U. [loOJNApHOCTb, HANpaBIEHHOCTh U
HACBIIIAEMOCTh KOBAaJEHTHOM cBsa3U. KpartHble cBs3u. BomopoaHnas cBsa3b. MexmoneKymspHbIe
B3aUMO/ICUCTBUS.

BanentHocTh 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBsI3b SHGKTpOHHOﬁ CTPYKTYPbI MOJICKYJI
C UX TCOMCTPHUICCKUM CTPOCHUCM (Ha npumepe COE€OUHEHUI SJIEMEHTORB BTOpPOIo HepI/IO,Ha).

[IpenacraBnenne 0  KOMIUIEKCHBIX  coenuHeHHsX. (CocTaB  KOMIUIEKCHOTO  HWOHA:
KOMILUIEKCOOOpa3oBaTelb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX coenuHeHud. [lonsitue o
KOOPJIMHAILIMOHHON XUMUU.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THIBI KPUCTATNIMYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEIIECTB.

[TonsTe o aucnepcHbIX cuctemax. VctuHHble pacTBoOpbl. IIpencraBieHne 0 KOJIOMIHBIX
pactBopax. CriocoObl BeIpayKE€HHsI KOHIIEHTPAIUK PacTBOPOB: MAaccoBas J0JIs1 BELIECTBA B PacTBOPE,
MoJIIpHas KOHIEHTpauus. HacbllleHHblE U HEHACBHIIEHHBIE PAacTBOPBI, PacTBOPUMOCTb.
Kpucrannoruaparsl.

KJ'IaCCI/I(i)I/IKaHI/ISI N HOMCHKJIATypa HCOPraHWYCCKHUX BCHICCTB. TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA
OTACIBbHBIX Hpe)ICTaBHTeHeﬁ HCOPraHNYCCKUX BEIICCTB.

Knaccuukanus XuMHUECKUX peaklui B HEOPraHUYECKOM M OpraHMYecKOl XMMHUHU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHHs W IPEBPALLEHUS SHEPTUU IPU XUMHUECKUX
peakuusx. TerioBbie 3QPEeKThl XUMHUUECKUX peakinid. TepMoXuMHUyecKnue ypaBHEHHS.



CKOpOCTh XMMHUYECKON PEakKlHH, e€ 3aBUCHUMOCTh OT Pa3JInYHbIX (akTOpoB. ['OMOreHHbIE U
rereporeHHsle peakiuu. Karaaus u katains3aTtopsl.

OOpatumble U HEOOpaTUMBbIE peakih. XuMudyeckoe paBHoBecue. KoHCTaHTa XMMHUYECKOTO
paBHOBecHs. DakTOphl, BIMSIOUIME Ha IOJOXKEHHE XHUMHUYECKOrO paBHOBECHS: TeMIlepaTypa,
JIaBJICHHUE U KOHIIEHTPAIMH BEIECTB, y4acTByromux B peakuuu. [Ipunnun Jle [larensbe.

Onextponutuueckas auccoumanus. CunbHble U cinadble  anekTposnthl.  CreneHb
mucconmanuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasibHas, IienoudHas. BoaopomaHsiii
nokazatenb (pH) pactBopa. 'maponus conelt. Peaknuu nonHoro oomMeHa.

OKHUCIINTEIIEHO-BOCCTAHOBUTENIbHBIE  peakimu. CreneHb OKHCIeHUsA. OKUCIUTENh U
BOCCTAHOBUTENb. [IpOIlecChl OKHCIACHHMS ¥ BOCCTAHOBJICHHWS. BaKHEUIIME OKUCIUTEIN U
BOCCTaHOBHTEIIM. MeTOI 3JICKTPOHHOT0 Oaianca. DJIEKTPOJIN3 PACTBOPOB U PACILIaBOB BELICCTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHMs BEUIECTB W WX INPEBPAIICHUMN: Pa3IOKEHUE
[IEPOKCUJA BOJOPOJAa B IPUCYTCTBUU KAaTalu3aropa, MOJIEIM KPUCTAUIMYECKUX PELIETOK,
IIPOBE/IEHUE peaKuil HFOHHOro 0OMeHa, OIpeJIeIeHUe Cpe/ibl pACTBOPOB C IIOMOIIbIO UHAUKATOPOB,
M3yYeHUE BIUSHHS Pa3UYHBIX (DAKTOPOB HAa CKOPOCTh XHMHYECKOH pEakIuu W TOJOXKECHHE
XUMHUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemetrauioB B [lepuoamueckoil  cucTeMe  XMMHYECKHUX  DJIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTHM CTPOEHUsS] MX aTOMOB. (DU3WYECKHE CBOWCTBA HEMETAJIIOB.
AmnoTponusi HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriiepoaa).

BOI[OpOI[. HOHy‘IeHI/Ie, (I)I/IBI/I‘IGCKI/Ie U XHMHYECKHE CBOMCTBA: peaknuun € MCTaJUIaMUu U
HEMCTaJllIaMH, BOCCTAaHOBUTCJIBHBIC CBOICTBA. FI/I,Z[pI/I,I[H. TonnuBHBIE DIEMEHTHI.

lanorensl. Haxoknenue B mpupoje, CIOCOOBI MONMy4YeHHUs, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBomopoanl. BakHelne KUCIOPOACOACPKAININE COCAUHEHUS TaJIOTE€HOB.
JlabopatopHble ¥ MPOMBIIIITIEHHBIE CIIOCOOBI MOTYYeHHsI TaloreHoB. [IpuMeHeHne rajJoreHoB U uX
COCIMHEHHU.

Kucnopon, o3on. JlabopatopHble M TIPOMBIIUICHHBIE CIOCOOBI TOJYYEHHUS KHCIOPOJIA.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA U MPUMEHEHUE KUCTOPOia U 030HA. OKCHUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CrocoObl MOTy4YeHUs, PU3MUECKUEe U XUMHUECKUE CBOICTBA.
CepoBogopon, cynbduabl. Oxcun cepbi(IV), okcun cepri(VI). CepHrictas u cepHasi KUCIOTBI U UX
coi. OCOOEHHOCTH CBOMCTB cepHOM KUCNOTHI. [IpuMeHeHne cepsl U €€ cCoeAMHEHUI.

A3zoT. HaxoxaeHue B mpupoe, crocoObl norydeHus:, Gu3nueckue 1 XuMUYecKre CBONCTBA.
Ammuak, HUTpuAbL. OKCUABI a30Ta. A30THCTas M a30THAs KUCJIOTHI U HX coiid. OCOOEHHOCTH
CBOWCTB a30THOU KUCIOTHI. [IpMeHeHne a30Ta U ero coeAMHEeHU. A30THbIE y100peHHUs.



®ocdop. Haxoxaenune B mpupoae, CHOCOObl MONXydeHUs, (pu3nyeckue W XHUMHYECKUe
coricTBa. @ocuasl u pochun. Oxcunst pochopa, hochopnas kucnora u e€ conu. [lpumenenue
docdopa u ero coenunenuit. DochopHbie yaoOpeHUs.

VYrnepon, HaxoxaeHWe B mpupone. AuorponHble Moaudpukanuu. Duznyeckue U
XMMHUYECKHE CBOICTBA MPOCTHIX BEHIeCTB, 00pa3oBaHHBIX yrieponoMm. Okcun yriaeponaa(ll), okeun
yriepona(IV), yronpHas kuciora u €€ conu. AKTMBUPOBAHHBIA YToJib, afcopOrus. DyIepeHsl,
rpadeH, yriepoaHbie HaHOTPYOkH. [IpuMeHEeHHe TPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIIIEPOIOM, U
€ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MoiydyeHus, (pu3nueckue M XUMHUYECKUE
cBoiictBa. Oxcun kpemHusA(IV), kpemMHUEBas KHCIIOTa, CHIMKATHL. [IpuMeHeHHe KpPEeMHHUS M €ro
coequHeHuil. CTekIio, ero Mmojiy4eHue, BUAbl CTEKIIa.

[Tonoxxenne meramnoB B [lepuoanueckoil cucTeMe XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHHS IEKTPOHHBIX 000JI0UEK aTOMOB MeTaioB. OOmue (u3nueckre CBOWCTBA METAJJIOB.
ITpumenenue MetamioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN Psiji HaNpsDKeHU MeTauioB. OOmue crocoObl MOyYEHUsT METaJIOB:
TUIPOMETAUTYPrusi, TUPOMETAIUTYPrus, eKTpomeTautyprus. [loHsTHe O KOppo3uum MeTaljioB.
CriocoOpl 3a1UThl OT KOPPO3HUH.

Obmas xapaktepuctuka MertamwioB [A-rpynmel Ilepuonnyeckoil cHCTEMBI XMMHYECKUX
snemeHToB. Harpuil u kanwii: momydeHue, ¢u3MdecKue U XMMHUYECKHUE CBOWMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COECAUHEHUM.

Obmas xapakrtepuctuka MmetauioB [IA-rpynnel Ilepuoanueckoil cucTeMbl XMUMHYECKUX
3JIEMEHTOB. MarHuif ¥ Kajnbluii: moixydyeHue, pU3nuecKkue U XMMHUYECKHe CBOWMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX coequHeHUH. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHUs.

AnroMuHUI: TONlydeHue, (U3MYeCKHe U XUMHUYECKHE CBOWCTBA, NMPUMEHEHHUE IPOCTOTO
BElIeCTBA W €ro coequHeHud. AM@oTepHble CBOWMCTBA OKCHJAAa M THJIPOKCHAA allOMUHUSA,
TUAPOKCOKOMILUIEKCHI aJTFOMUHMUS.

OOmiast xapakTepucTHka MeTauloB 1o0o04HbIX noarpynn (b-rpymnm) Ilepuoanueckoit
CUCTEMBI XUMUYECKUX JIEMEHTOB.

Ou3nYecKue U XMMUYECKUE CBOMCTBA XpoMa M €ro coequHeHud. OKCHAbl U TUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel ¥ AUXpOMaTBl, WX OKHUCIUTEIbHBIC CBOWCTBA.
[TonydyeHue u npuMeHEHNHE Xpoma.

@u3znueckue W XUMHUYECKHE CBOMCTBA MapraHiia W €ro CoeauHeHHWd. Baxneimme
coenunenns mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kamws,
€ro OKHCIUTENbHBIE CBOKCTBA.



dusnueckue U XMMHUYECKUE CBOMCTBA jkele3a U ero coequHeHuid. OKCHUJbl, TUAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [TonyueHue u npuMeHeHUe Kene3a U €ro CIjIaBoB.

dusnyueckue U XUMHUYECKHE CBOWCTBA Menu W e€ coeauHeHuid. [lonmyueHue M nmpuMeHEHHE
MEIN U €€ COeTNHEHU.

[uHk: nomydyeHue, pU3MUECKUEe U XMMHYECKHE CBOMCTBAa. AM(OTepHbIE CBOWCTBA OKCUAA U
TUAPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHnEe [IUHKA U €ro COeAMHEHUN.

OKCIIepMMEHTAJIbHEIC METOAbLI M3YUYCHHUS BEIISCTB M UX IPECBPAIICHHI: HN3YUYCHUC O6p&3HOB
HEMCTAJIJZIOB, TOPEHUE CCPhI, (bOC(i)Opa, KeEj€3a, MarHusa B KHUCIOPOAC, HM3YUYCHUEC KOJIICKIUU
«MeTaiel B CILIJIaBBI», BSaHMOHeﬁCTBHG MICJI0OYHBIX H HICJIOYHO3EMCJIIBHBIX MECTAJIJIOB C BOI[OI71

(BO3MOYKHO HCIIOJIb30BaHUE BMJIEOMATEPUAIIOB), B3aMMOJCHCTBUE LIMHKA U JKE€Jle3a C pacTBOpaMu
KHUCJIOT M WIEJIOYEH, KaueCTBEHHBIC PEAKIMM Ha HEOPraHWYeCKHe aHWOHBI, KaTHUOH BOJOPOJA H
KaTHOHBl METAJIJIOB, B3aUMOJICHCTBUE THIPOKCUAOB ATIOMUHMS U IIMHKA C PACTBOPAMH KHCIIOT U
IeJI0YeH, pelIeHNe SKCIEPUMEHTANIBHBIX 3a1a4 1o TemaM «[ anorensn», «Cepa u e€ coeAnHEHUs»,
«A30T u dochop U UX coeAUHEHHs», «MeTamnpl TNIaBHBIX MOATPYHI», «MeTamibl MOOOYHBIX
MOATPYIII.

XuMHUA ¥ KU3HbD.

Ponp xumuu B obOecriedeHHHM YCTOMYMBOTO pa3BUTHUs 4deloBeuecTBa. [loHATHE O Hay4YHBIX
METOJIaX MO3HAHMUS W METOJOJIOTHMH HAyYHOTO HCclieZloBaHMs. HayuHble MPUHIUIIBI OpraHU3aINU
XUMHYECKOTO MPOU3BOJACTBA. [IpoMbIlieHHBIE CIOCOOBI MOMYYEeHHs] Ba)KHEMIIMX BeHIeCTB (Ha
npuMepe MPOU3BOJCTBA aMMHUaKa, CEPHOM KHCIOTHI, MeTaHona). [IpoMbllieHHbIe CIOCOOBI
MOJIyYEHUs] META/UIOB M CIUIAaBOB. XHMHYECKOE 3arpsi3HEHHE OKpYXKalolled Ccpenbl U €ero
nocyencTBus. Posb xuMun B 00€CTICUeHUH SHEPTeTHUECKOM 0€30MMacHOCTH.

Xumus u 3J0pPOBBE HYCJIOBCKA. HeKapCTBeHHBIe cpeacTBa. HpaBI/IJIa HUCIIOJIb30BaHUA
JICKApCTBCHHBIX MPCIIaApaTOB. Ponp xumMuu B Pa3BUTHU MCAUTTUHBI.

XI/IMI/ISI IIUIITU: OCHOBHBIEC KOMIIOHCHTHBI, ITHIIICBBIC I[O6aBKI/I. POJ'II) XUMHUHU B O6CCHC‘ICHI/II/I
MAIIEBONU OE€30ITaCHOCTH.

Kocmernueckue u mapgromepHbsle cpeactBa. beitoBas xumus. [IpaBmiia Ge3omacHoro
MCIOJIb30BAaHUS TPENapaToB OBITOBOM XMMHUU B IIOBCETHEBHON KU3HH.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEpHAIIBI (LIEMEHT, OETOH).
XuMus B CeIbCKOM X03siiicTBe. OpraHnuecKkrie U MUHEpaIbHbIE YIOOPESHHSI.

COBpeMeHHBIe KOHCTPYKIOMOHHBIC MaTCpHaibl, KpaCKu, CTCKJIO, KEpaMHUKa. MaTepHam)I JJIA
OJICKTPOHHUKHU. HanoTexHomorumu.

PacuérHble 3a1aun.




Pacuérer: Macchl BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY BEIUIECTBA, MACCe
Wi 00bEMY OZHOTO M3 YUYaCTBYIOIIUX B PEAKLIMHU BEIIECTB, Macchl (00bEMa, KOTMUECTBA BEIIECTBA)
MPOAYKTOB PEaKIMM, €CIH OJHO M3 BELIECTB MMEET NpPHUMECH, Macchl (00BbEMa, KOIMYecTBa
BELIECTBA) IpOJYyKTa peakuuu,
€CJIM OJIHO W3 BEILECTB JIAHO B BHJIE PACTBOpA C ONPEACIEHHOW MAacCOBOU J0JEH PacTBOPEHHOIO
BEILIECTBA, MAcCCOBOM JOJIM M MOJSPHOM KOHLEHTpalUMu BEIIecTBa B PacTBOpE, JIOJHM BbIXOJA
MIPOJIYKTA PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaIMeTHEIE CBA3H.

Peanuzarust MeXIpeIMETHBIX CBSI3CH MPU M3yYeHUHW oOIIeHd U HeopraHundeckon xumuu B 11
KJIacCe OCYILECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHATUH, TaK U
MOHSTHM, IPUHSATHIX B OT/IEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBEeHHO-HAYYHbBIC IMOHSATHUS: SBJICHUE, HAYYHBIA (haKT, THIIOTE3a, TEOPHUS, 3aKOH,
aHallM3, CHHTE3, KiIaccH(HKAIMs, IMEePHOJUIHOCTh, HAONIOJCHUE, H3MEPCHUEe, SKCICPUMEHT,
MOJI€JIb, MOJEITUPOBAHUE.

dusnka: Matepus, MUKPOMHUP, MAaKPOMHP, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, U3OTOIIHI,
PaINOAKTUBHOCTh, MOJIEKYJIa, HHEPreTUYECKUH YPOBEHBb, BEUIECTBO, TEI0, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, UICAIBHBIN ra3, (PU3MYeCKHe BEIWYHHBI, CIUHUIBI H3MEPEHUS, CKOPOCTH,
JHEPTrHUsi, Macca.

buonorusi:  kiieTka, oOpraHu3M, JKOCHUCTeMa, Ouocdepa, MeTadbOIU3M, MaKpo- H
MUKpPODJIEMEHTHI, O€JKH, JKUPBI, YIJIEBOJbl, HYKIEWHOBBIE KHCIOTHI, (PEPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEIIECTB U MOTOK SHEPTUH B IKOCHCTEMAX.

Feorpa(bm[: MHHCPAJIbI, TOPHBIC MTOPOJBI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHonorus: XuMH4YecKas HTPOMBIIIJIEHHOCTb, METaJUIyprusi, CTPOUTENIbHBIE MaTepHallbl,
CEJIbCKOXO3SIICTBEHHOE ~ IPOM3BOJCTBO,  MUIIEBas  IPOMBILIUIEHHOCTb,  (papMaleBTU4YecKas
MIPOMBIIIJIEHHOCTh, MPOU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUajIoB, AEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



B cooTrBercTBHU C CUCTCMHO-ACATCIBHOCTHBIM TIOAXOJOM B CTPYKTYpC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs BBIICICHBI
CIIEAYIONIME  COCTaBISIONIME:  OCO3HAaHHWE  OOYYalOIIMMHUCS  POCCHMCKOM  TIpakKIaHCKOU
UJICHTUYHOCTH; TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEIICHUIO; HAaJTu4Ke
MOTUBallMM K OOYYEHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYarOIUXCS PYKOBOJACTBOBATHCS
IOPUHATBIMU B OOLIECTBE NpaBUJIAMM U HOPMaMHU [IOBEAEHUS; HAJIU4YME IPABOCO3HAHUS,
9KOJIOTUYECKOM KyJIbTyphl; CHOCOOHOCTh CTABUTH LIEJH U CTPOUTH )KU3HEHHBIE IJIaHbI.

JINYHOCTHBIE pE3yNbTaThl OCBOEHHUS MpenMeTa «XHMHS» OTPaxaroT CHOPMHPOBAHHOCTH
OIbITa TMO3HABATEIILHON M MPAKTHYECKON JIESATEIBHOCTH OOYYArOIIUXCS B IMPOIECCe pean3anuu
00pa30BaTEeNBLHON JIEATEIHHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHA» OTpaxaroT CHOPMHPOBAHHOCTH
OIIBITA TO3HABATENILHON M MPAKTHUECKOH AESATENbHOCTH OOYYaroIIUXCs B NPOIECcCe peaan3alnuy
00pa3oBaTEeNbHON AESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOro BOCIUTAHUS:

OCO3HaHHUs 00yYaroIMMHCS CBOUMX KOHCTHTYLMOHHBIX IpaB U OOSI3aHHOCTEH, YBa)KEHUS K
3aKOHY U IIPABOIIOPSIIKY;

OpeaAcCTaBjJICHUA O COOUAJIbHBIX HOPpMaX MW IIpaBHJIaX MCKIIMYHOCTHBIX OTHOIIICHUHA B
KOJIJICKTHUBC,

TOTOBHOCTA K COBMECTHOM TBOp‘lGCKOfI ACATCIIBHOCTH IIpW CO3JaHWUN y‘-I€6HBIX ITPOCKTOB,
pEeIICHUN y‘-IC6HI>IX W MMO3HABATCJIbHBIX 3a/la4, BBIIMIOJTHCHUH XUMHWYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TIOHUMATh U NPpUHHUMATh MOTUBBI, HAMCPCHUS, JIOTUKY U APTYMCHTBI APYTUX
IIpU aHAJIN3€ PA3JIMYHBIX BUJIOB yqe6H0171 ACATCIIBHOCTH,

2) MNATPUHOTUYIECCKOI'O BOCIIMTAHUS
HEHHOCTHOI'O OTHOLICHUSA K HCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTE€YECTBEHHOM XHUMUU,

YBaXXCHUA K IMPOLECCY TBOPUCCTBA B obnact TCOPHUH U NPAKTUYICCKOTO NPHUIIOKCHUA XUMHU,
OCO3HAHHUA TOIO, YTO AJAHHBIC HAYKH C€CTb PE3YyJbTAT JJIHNTCIbHBIX Hﬁ6J’IIO)1€HI/II>i, KPOIMOTIIUBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOT'O TPpyda y‘-IéHI)IX " IIPAaKTUKOB,

HHTEPCCAa U MO3HABATCIIbHBIX MOTHUBOB B IMMOJIYUYCHHUU U IMOCICAYIOIICM aHAJIN3¢C I/IH(I)OpMaL[I/II/I
0 IEPEAOBBIX JOCTUIKCHHUAX COBpeMeHHOﬁ OTEUYCCTBCHHOM XHUMUU,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBCHHOI'O CO3HAHUA, 9TUYCCKOI'0 ITIOBEACHUS,



CIIOCOOHOCTHU OLICHUBATh CHUTyalluU, CBA3AHHBLIC C XUMHWYCCKUMU SBJICHUAMHU, U IIPUHUMATDH
OCO3HAHHBIC PCUICHU, OPUCHTUPYICH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHHE U IIOCTYIIKK CBOHUX TOBapI/IH_Ieﬁ C MO3UIMH
HPaBCTBCHHBIX U IIPABOBBIX HOPM H C yLIéTOM OCO3HaHHUA HOCJ'IG,Z[CTBI/Iﬁ ITOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 3/10POBb:

MMOHUMAHUS IICHHOCTEH 3A0pOBOIo H 0€e30I1aCHOTIO o6pa3a JKHN3HU, HCO6XO,Z[I/IMOCTI/I
OTBETCTBECHHOI'O OTHOIICHHUA K CO6CTB€HHOMy (bl/ISI/ILICCKOMy " IICUXUYCCKOMY 310POBBIO;

COOJIIOICHHS TIPaBHJI OE30IaCHOTO OOpAIEHUs C BeIECTBAMU B OBITY, TOBCEAHEBHOM JKU3HH,
B TPYZOBOH AEATEIbHOCTH;

NMOHUMAaHU LIECHHOCTU IIPpaBUJI HHAUBUAYAJIIBHOI'O U KOJUJICKTUBHOT'O 0€e301IacHOTO IIOBCACHUA
B CUTYyallUAX, YIPOXKAOMIUX 3JO0POBbIO U JKU3HU J'II-O,Z[GfI;

OCO3HaHHUS IMOCJIECJACTBUI M HENpPUATUS BpEAHBIX IPUBbIUEK (YyHOTPEOJIEHHUS aJIKoroJs,
HapKOTHUKOB, KYpEeHHUSI);

5) Tpy/10BOro BOCIIUTAHUS

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTHM B  y4e€OHO-HCCIEIOBATEIbCKONW  JIeATENBbHOCTH,
001IIECTBEHHO 0JI€3HOM, TBOPYECKOH U IPYTUX BUAAX AESATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aJad COLUAIbHON
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJbI);

HHTEpPCCA K IPAKTHUICCKOMY U3YUCHHUIO HpO(I)eCCI/II\/’I Pa3jinIHOTO poJida, B TOM YHUCJIC HA OCHOBC
MPUMCHCHUS TPCAMETHBIX 3HAHUH 110 XHUMHU,

YBAXKEHUS K TPYAY, JHOIIM TPYJla U pe3ysbTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBH]IyaJdbHON TPAaeKTOPHM OOpa3zoBaHus, Oymylien
npodeccun M peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS

HKOJIOTHYECKU 11eJecO00pa3HOTr0 OTHOIICHUS K MPUPOJE KaK HMCTOYHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3emie;

MOHUMAaHUS TJI00aJIbHOrO XapakTepa SKOJOTrMYCCKHX np06neM, BIIMSIHUA SKOHOMHUYCCKUX
MPOIECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CpEbI;



OCO3HaHMA HEOOXOTUMOCTH HWCIOJIB30BAHUS TOCTHIKCHUH XUMHU JJIS PELICHHs] BOIPOCOB
paLMOHAIBHOIO IIPUPOJOIIONIb30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBHH, NPUHOCSIIMX BpeI OKpYXKaloled NPUPOTHON cpeae,
YMEHHUS TPOTHO3MPOBATH HEOIArONpHUATHBIC SKOJOTUYECKHE ITOCICACTBUS MPEANPUHUMACMBIX
JEUCTBUM U NPEOTBPAIATh UX;

HaJu4usl pPa3BUTOrO OKOJIOTMYECKOIO MBILUICHUSA, JSKOJOTMYECKOM KYJBTYPBI, OIbITa
JEATEIbHOCTH  DKOJIOTMYECKOW  HAIPaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS HMMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM U COLMAIbHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHHUsI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHH XeMOpOoOuH;

7) HEHHOCTU HAYYHOTO IMO3HAHUSA:

MHUPOBO33PCHUA, COOTBCTCTBYHOIIETO COBPCMCHHOMY  YPOBHIO pa3BUTHA HAYKU H
O6H.[CCTB6HHOI71 IMPAaKTHUKH;

MOHUMaHMS CIEHU(PUKHA XUMHH Kak HayKd, OCO3HaHHsA e€ poiu B (HOPMHUPOBAHHUU
paMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JIAHUH IIEJIOCTHOTO MPEJCTAaBICHHUS 00 OKpY’KaloleM
MHpE KaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUU ITPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUH
po0IeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00M 3HAYMMOCTHM XUMHUHU MJIi COBPEMEHHOH NHMBHIM3AalUU: B €8
IYMaHUCTHYECKON HAalpaBiICHHOCTH M BAaXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KYJBTYpBI, B PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTONYHBOTO PAa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIEBON M IKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECTICYCHUN
YCJIOBHH YCIIEITHOTO TPY/Ja U YKOJIOTHYECKH KOM(DOPTHOM JKU3HU KAXKIOTO YjeHa OOIIECTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUsA  CYIIHOCTH  METONOB  IIO3HAHMA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJydaeMble 3HAHUS IS
aHaJln3a U OObSICHEHNUS SBJIEHUH OKPY KAIOIIEro MUpa U MPOUCXOAAIIUX B HEM U3MEHEHUH, YMEHUS
nenaTh 00OCHOBAaHHBIE 3aK/IIOUYEHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JaHHBIX C LENbI0
ITOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTENIBFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS JJIsL pCHICHUA HpO6JICM B
PCAIBHBIX KU3HCHHBIX CUTYyallHUAX;

HHTEPECA K IMTO3HAHUIO, HCCHGHOB&T@HBCKOﬁ JACATCIIBHOCTH,

TFOTOBHOCTA M CIOCOOHOCTH K HCIIPECPBIBHOMY 06pa3OBaHI/IIO nu caMoo6pa30BaHmo, K
AKTUBHOMY ITOJIYUYCHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBUHU C )KM3HEHHBIMHU HOTpC6HOCTHMI/I;

MHTEpeca K 0COOEHHOCTSM TpyJia B pasjInYHbIX cepax NpodhecCHOHATBHON 1eATEIbHOCTH.



METANIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOrPaMMbl TI0 XMMUHU Ha YPOBHE CPEIHETO 00IIEeTo
00pa3oBaHMs BKIIOYAIOT:

3HaYuUMBbIe Uil  (OPMHUPOBAHMUSI MHPOBO33PEHUSI OOYYAIOIIMXCS MEXKIUCIUIUIMHAPHBIC
(MeXmpeIMeTHbIE) O0IleHay YHble TOHITHS, OTPAKAIOLIUE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(puKy METOJOB IO3HAHUS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO,
SHEPTHUsl, SBJICHHE, TPOILIECC, CUCTEMA, HAY4YHBIH (paKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIEI0BAaHUE, HAONIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaIbHbIC y4eOHbIE JeicTBUS (mo3HaBaTenbHBIE, KOMMYHHKATHUBHBIE,
peryisTuBHbIE), obecriednBaronie GopmMupoBaHue QyHKIIMOHATHLHOW TPAMOTHOCTH U COIIMANLHOM
KOMITETEHIIH 00YyYaromnxcs;

CIIOCOOHOCTh o0yyaromuxcs HCI0JIb30BATh OCBOCHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMUS U YyHUBEpcajbHble Y4eOHble JAEHCTBUS B IIO3HABaTEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MeTaHpeI[MeTHBIe pe3yjibTaTbl  OTpa’Xar0T  OBJAJACHUC  YHUBCPCAIbHBIMU y‘le6HHMI/I
IMO3HAaBATCJIbHBIMH, KOMMYHHUKATHUBHBIMU WU PETYJIATUBHBIMUA I[CflCTBHSIMI/I.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eHCTBUS
1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENIbHO  (hOPMYJIUpPOBaTh W  aKTyalM3MpoBaTh HpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpPCACIIAThL LCIIN ACATCIIBbHOCTH, 3aJaBas IapaMCETpPbl H KPUTCPUHU HUX JOCTUKCHMHA,
COOTHOCHUTDB PE3YJbTAThl ACATCIbHOCTH C TIOCTABJIICHHBIMU LCIIAMU;

HCIIOJIb30BAaTh IIPpU OCBOCHUH 3HAHUHI HpI/IéMLI JJOTMYCCKOIo0 MBINUJICHUA: BbIACIATH
XapaKTCPHBIC IMpU3HAKA MMOHSTHH u YCTaHaBJIMBATb nux B3aMOCBA3b, HUCIIOJIB30BATh
COOTBCTCTBYIOIIHUE MOHATUA TJIA 00BACHEHHS OTACIBHBIX q)aKTOB u ﬂBHeHHﬁ;



BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;
yCTaHaBIUBATh IPUYMHHO-CIICICTBEHHBIE CBA3U MEXKY U3YYaCMbIMU SIBJICHUSMY,

CTPOUTH JIOTHYECKHE PACCYKICHHS (MHIYKTUBHBIC, JICyKTUBHBIC, [0 aHAJIOTHH), BBISBIIATH
3aKOHOMepHOCTI/I nu HpOTI/IBOpGLII/I}I B paCCManI/IBaeMLIX SIBJICHHUAX, (bOpMyJII/IpOBaTL BBIBOJIBI U
3aKITIOYEHUS,

MPUMEHTh B TpoOIllecce MO3HAHMsI HCIOJb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIM, TPe0Opa3OBbIBaTh MOJEIbHbBIE MPEICTaBICHUS — XUMUYECKUN 3HAK (CHMMBOJI) 3JIEMEHTA,
XuMHueckas (Qopmyiia, ypaBHEHHE XHMHUYECKOM peakuuu — TP pPElIeHUH Y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 33/1a4, IPUMEHSATh HAa3BaHHbIC MOJICIbHBIC MPEICTABICHUS s
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYAEMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:
BJIAJACTh OCHOBaAMU MCTOJ0B HayLIHOFO IIO3HAHHUA BCIIICCTB 1 XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh MENW W 3a0a4d  HCCIICIOBAaHUS, WCIOJIB30BaTh TIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(HOPMYIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJISt
(hopMUpOBaHUS TUIOTE3HI MO TPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbBIX CYXKICHUN;

BJIaJIETh HABbIKAMH CAMOCTOATEIBHOTO IUIAHMPOBAHUS M IPOBEACHUS YUYEHHUECKUX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAONIOAATh 3a XOAOM IpoLEecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBaTh €ro pe3yibTaT, (opMynaupoBaTb OOOOLIEHUS U BbBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIEAOBAHMS, COCTAaBJIATh OOOCHOBAHHBIA OTYET O MPOJENaHHOU
pabore;

MpUOOpETaTh OMBIT YYEHHUECKOH MCCIeA0BATEIbCKOM M IMPOEKTHOM JAESITEeIbHOCTH,
MPOSABIIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEelIeHUs
MIPAKTHUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JINYHBIX METO/IOB ITO3HAHUS.

3) paGora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUYHUKAX MH(OpMalMU (Hay4dHO-TIOMYJIIpHAas JUTepaTypa
XUMHUYECKOTO COJep’KaHus, CIpaBOYHbIE TMocoOusi, pecypchl WHTepHeTa), aHaIM3UPOBATH
nH(OpMALIMIO Ppa3NUYHbIX BHAOB U (OpM mMpeicTaBlieHus, KpPUTHUYECKH OLIEHUBAaTh €&
JIOCTOBEPHOCTD U HEITPOTUBOPEYUBOCTD;

dbopmynupoBaTh 3ampockl W TPUMEHSTh PA3JIMYHBIE METOJbl TMPU TIOMCKE W O0TOOpe
nH(popMaIuu, He0OXOAMMOM JIJIsl BBITIOJHEHUS YIEOHBIX 3a71a4 ONPEAeIEHHOTO THTIA;

HpI/IO6pCTaTB OIIBIT HCIIOJBb30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJOTUN U
Pa3JIMIHBIX ITOMCKOBBIX CUCTEM;



CaMOCTOSITENILHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS HHPOpPMALUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JAPYTHE);

WCIOJb30BaTh HAy4YHBIH S3BIK B KAauyecTBE CPEACTBA IMpH paboTe ¢ XUMHYECKOU
nHpOpMaIKE: IPUMEHATh MEXIpeIMETHbIE ((PU3MUYeCKre U MaTeMAaTUYEeCKHUE) 3HAKH U CHUMBOJIBI,
dhopmyIiel, a0OpeBUATYpPbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCTBUA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOI TeMbl B XOJI€ JUAIOTa U/UITU IUCKYCCHUH,
BBICKA3bIBaTh UeU, OPMYIUPOBATH CBOU MPEUI0KEHUSI OTHOCUTEIBHO BBITIOTHEHUS
MPEAJIOKEHHOM 3a1a4H;

BBICTYNATh C IPE3EHTALMEN pPE3yJbTaTOB II03HABATEIBHON JEATEIBHOCTH, IIOJIYYEHHBIX
CaMOCTOATENIBHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH PaOOTHI MO HMCCIECIOBAHUIO CBOWMCTB M3YyYaeMbBIX BEIIECTB, peaH3alld YIeOHOTO
npoekTa, W (OpPMYJIMPOBATH BBIBOABI IO pe3yibTaTaM IPOBEAEHHBIX HCCIEIOBAHUNA MNYTEM
COIJIACOBaHUS MO3ULUH B X07e 00CY>KAEHUS 1 0OMEHa MHEHUSIMH.

PerJIHTI/IBH])Ie YHUBEPCAJIbHBIC y‘leﬁl—lble aedcTBUA:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBIISATH CBOIO II03HABATENIbHYIO JIEATENBHOCTD,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
npeaaraéMblii alfOPUTM AEMCTBUM HpU BBIMOJIHEHUM YYE€OHBIX U MCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosiee 3(PPEKTUBHBIA CIOCOO X pElIeHHs ¢ YYETOM MOJIY4YEHHs] HOBBIX 3HAHUU O
BELIECTBaX U XUMUUYECKUX PEaKLUAX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBC CaMOaHaAJIM3a 1 CAMOOLCHKH.



INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3ysbTaThl OCBOECHMS IMPOTPaMMbI 110 XMMHMM Ha YIUIyOJIEHHOM YPOBHE Ha
YpOBHE CpefaHero oOimero oOpa3oBaHUS BKIIOYAOT crenuduyeckue s y4eOHOTo mpeamera
«XUMHS» HaydHbIE 3HAHUS, YMEHHMS U CIOCOObI JNEHCTBUI 110 OCBOEHMIO, MHTEPIpPETAlMU U
npeoOpa3oBaHUI0 3HAHUHN, BHIBI JEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS U TPUMEHEHHUIO
3HAHUW B Pa3IMYHBIX Yy4COHBIX CHUTYaIMsX, a TAKKE B PCAJbHBIX KU3HECHHBIX CHUTYyalUsiX,
CBSI3aHHBIX C XUMHEW. B mporpaMme 1o XMMHUU IpeIMETHBIC PE3yJIbTaThl PEACTABICHBI 10 FO1aM
U3yUYCHUS.

10 KJIACC
[IpenmMeTHBIe pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTh NPEACTABICHUI: O MECTE M 3HAYEHUU OPraHUYECKOH XMMHUHM B CHUCTEME
€CTECTBEHHBIX HAayK M €€ poJM B 00ECIEeYEeHUN YCTOWYMBOIO PAa3BUTHS YEJIOBEUECTBA B PEILICHUU
pobJIeM 3KOJIOTUYECKOM, HEPreTHUecKOd M MUIIEeBOM 0e30MacHOCTH, B Pa3BUTUU MEUILIMHBL,
CO3/IaHMM HOBBIX MAaTe€pHajoB, HOBBIX MCTOYHHKOB HSHEpPIUH, B OOECHEUEHHM DPALMOHAIBHOTO
MIPUPOIONOIB30BaHuUs, B (JOPMUPOBAHUU MUPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKKe
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOI cpejie;

BJI/ICHUE CUCTEMON XMMHUYECKHX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOMOJATAIOIINE TOHATHS
— XUMHUYECKUHN 3JIEMEHT, aTOM, S/IPO M AJICKTPOHHAS 000JI0UKa aToMa, S-, P-, 0-aTOMHBIE OpOHTAITH,
OCHOBHOE€ U BO30YKJIEHHOE COCTOSTHUS aTOMa, TMOpUAN3alKs aTOMHBIX OpOUTAJIel, MOH, MOJIEKYIa,
BaJICHTHOCTb, AIEKTPOOTPHULATEIbHOCTD, CTEIIEHb OKUCICHUS, XUMHUECKasl CBS3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00bEM, yriaepoaHbIi ckeneT, GyHKIMOHAIbHAs TPYIIa, paguKai, CTPYKTYpHbIE
(dbopMyIibl (pa3BEPHYTHIE, COKpAILIEHHBIE, CKEJIETHBIE), U30MEPHS CTPYKTYpHasl U MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTHYECKAs), HM30MEPbI, TOMOJOTMYECKHH psJl, TOMOJIOTH, YIJIEBOAOPOBI,
KHCIIOPOJI- M Aa30TCOAEpIKAIIUE OPraHUYECKUE COEAMHEHHS, MOHOMED, IMOJIMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIDHBIE COEIMHEHUS; TEOpUH, 3aKOHBI (mepuonuveckuii 3akoH Jl.
W. MenneneeBa, Teopusi CTpOEHUsI OpraHuuyeckux BemiectB A. M. ByTiepoBa, 3ak0H coXpaHEHHs
Macchl BEILECTB, 3aKOH COXPAaHEHHWs M MPEBpAIICHUS HSHEPTUM NpPU XMMHUYECKHX pPEaKLHUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN A3BIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHMSI, JIEKAIUE B OCHOBE
MOHUMAaHUSI TPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUN; MPEICTaBICHUS O MEXaHU3Max
XUMHUYECKUX pPeaKkIuil, TepMOIMHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMHOM BIJIUSIHUM AaTOMOB M TPyHNI aTOMOB B MoJieKyJlax (MHAYKTUBHBI U ME30MEpHbIN



a¢dexrsl, opuertanTsl [ u Il poga); pakTomoruveckre cBeIeHUsI O CBOMCTBAX, COCTABE, MOTyYCHUU
1 0e30macHOM HCIIOJIb30BAHUM BAKHEUIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON
JESTEIbHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPHUHIUMIIAX XHUMHUYECKOTO MPOU3BOJCTBA (HA MpHUMEpe
MIPOM3BOJICTBA METAHOJIA, TIEpepaboTKU HEPTH),

c(OpMUPOBAHHOCTh YMEHUIA: BBIABIISATH XapaKTepHbIC MPU3HAKN MOHATUN, yCTAHABIIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATUS NPU OMNHMCAHUM COCTaBa, CTPOCHUS H
CBOWCTB OPraHMYECKUX COCUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIIOJIb30BAaTh XMMUUYECKYIO CUMBOJIMUKY Il COCTABJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMIEHHBIX M CKEJIETHBIX) POPMYIT OPraHUIECKUX BEIIECTB;

COCTAaBJIAITh YPABHCHHUA XUMHWYCCKUX peaKI_II/Iﬁ " PACKPBIBATH UX CYIIHOCTB: OKHCJIUTCIIBHO-
BOCCTaAaHOBHUTCIIBHBIX peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0anaHca 3THX peaKHHﬁ,
peaKHI/Iﬁ MOHHOTO 0OMeHa HYTéM COCTaBJICHHA UX IIOJIHBIX U COKpaH_[éHHLIX HMOHHBIX ypaBHeHHﬁ;

M3rOTABIIMBATH MOJIETN MOJIEKYJI OPraHMYECKUX BEILECTB JJIs MIUIIOCTPALMU UX XUMHUYECKOTO
U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHMIA: yCTAHABJIMBATh IMPUHAMICKHOCTh HM3YUYEHHBIX OpPraHUYECKHX
BEIIECTB 10 MX COCTaBy M CTPOCHMIO K ONpeAeIEHHOMY KiacCy/TpyIlIe COEJUHEHUH, 1aBaTh UM
Ha3BaHMs 1o cucreMaruieckoid HoMeHknaType (IUPAC) u npuBoauTh TpuBHaIbHbIE Ha3BaHUS IS
OTJENbHBIX NPEJCTaBUTENEH OpPraHMYEeCKUX BEIIECTB (ITHJIEH, aleTHIEH, TOJIyOJl, TJIMLEPHH,
STWIEHIJIUKOJb, (peHon, ¢popManbaeruj, aueTalbJerul, alleToOH, MypaBbUHAas KHUCIOTa, YKCYCHas
KHCIIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJbMUTUHOBAs KHUCJIOTHI, TJUIMH, aJaHWH, MalbTO3a,
bpyKTO3a, aHUIIUH, JUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJI U IpYTHE);

c(hOPMUPOBAHHOCTh YMEHHUS ONPEACNATh BHJ XUMHUUYECKOW CBSI3M B  OPraHMYECKHUX
COEIMHEHMIX (KOBAJICHTHAS U UOHHAS CBSI3b, G- U T-CBsI3b, BOJOPOAHAS CBS3h);

C(l)OpMI/IpOBaHHOCTB YMCHUSA MIPUMCHATD IOJIOKCHUSA TCEOPUHU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa I OOBSICHEHHSI 3aBUCHMOCTH CBOMCTB B€OICCTB OT HMX COCTaBa U
CTPOCHUS,

c(OpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBA TUIHUYHBIX MPEACTABUTENECH pa3IWYHBIX KJIACCOB OpPraHMYECKHX BELIECTB: AaJIKaHOB,
LUKJIOAJIKAHOB, QJIKECHOB, QJKaJHEHOB, QJIKMHOB, apOMAaTHYECKUX YIJIEBOJAOPOIOB, CIHPTOB,
aJIbJIETU/I0B, KETOHOB, KapOOHOBBIX KHCIIOT, TMPOCTBIX M  CIOXHBIX 3(QHUPOB, KUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHCJIOT, O€JIKOB, YIJIeBOJOB (MOHO-, M- U MOJUCAXapUIOB),
WUIIOCTPUPOBATh IE€HETHYECKYIO0 CBSI3b MEXKIYy HHUMU YPaBHEHMSIMH  COOTBETCTBYIOIIMX
XMMHUYECKHUX PeakIiil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOpMYI;



c(OPMHPOBAHHOCTh ~ YMEHUS MOATBEPKJIAaTh HAa  KOHKPETHBIX IPHUMEpax  XapakTep
3aBUCUMOCTH DPEAKLMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COCIMHEHMH OT KPAaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3aUMHOIO BJIUSHUS aTOMOB UM I'PYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHKHU YTIIEBOJOPOIHOTO CHIPbs (HE(TH,
MPUPOJHBIN Tra3, yroyib), CIOCOOBI €ro NepepadOTKU M TMPAKTHYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTbH BJIAJICHUS CHCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAaX MO3HAHUS
— HaOJIO/ICHUU, U3MEPEHUH, MOJICTTUPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICJICHHOM) U YMEHUS
MIPUMEHSATDH 3TU 3HAHMUS;

C(bOpMI/IpOBaHHOCTL YMCHI/ISI HpI/IMeHSITB OCHOBHBIC OHGpaLII/II/I MBICJIHTGJIBHOI;’I OCATCIIBHOCTHU
— aHaIM3 W CHHTE3, CpaBHCHHE, OOOOIICHWE, CHUCTEMATH3AIlMI0, BBISIBJICHUE IPUYUHHO-
CJIICOCTBCHHBIX CBH3€I71 — JJIA I/I3y‘-IeHI/I$[ CBOI\/JICTB BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

C(l)OpMI/IpOBaHHOCTB YMeHHﬁ: BBIIBJIATH B3aMMOCBSI3b XMMHYECKMX 3HAHWM C IOHATHIMH H
MNpEACTAaBICHUAMU APYTHUX €CTCCTBCHHO-HAYYHBIX MMPEAMETOB IJIS 0oJsiee 0CO3HAHHOTO IMOHUMAHUSA
CYIITHOCTU MAaTCpUuaJIbHOro €AWMHCTBA MHpPA, UCIIOJIb30BaTh CUCTCMHBIC 3HAHUA II0 OpFaHI/I‘IeCKOﬁ
XHUMUU OJ1d OOBSACHCHHS U IMPOTHO3UPOBAHHUA ﬂBHeHI/H\/JI, HMCIOIIUX €CTCCTBCHHO-HAYYHYIO ITPUPOAY,;

c(hOpMUPOBAHHOCTh YMEHUMN: TPOBOAUTH PACUETHI IO XUMHUYECKUM (OpMyJIaM U YpaBHEHUSIM
XUMHUYECKUX PEaKIUi ¢ UCIOIb30BaHHEeM (DU3MUECKUX BEITHMYHH (Macca, 00bEM ra3zoB, KOJIUYECTBO
BEIIECTBA), XapaKTePU3YIOIINX BELIECTBA C KOJIWYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKIECHUIO
XUMHUYECKON (OpMyIIbl BEIIeCTBA MO M3BECTHBIM MACCOBBIM JOJSAM XUMHYECKUX DSJIEMEHTOB,
MPOIYKTaM CTOPaHMSI, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

C(l)OpMI/IpOBaHHOCTL YMeHHﬁZ MMPOrHO3NpoOBaTh, AHAJIU3UPOBATL M OLCHUBATH C MO3UITHM
9KOJIOTHYCCKOM 0€30IacCHOCTH MHOCICACTBUA OBITOBON U HpOHSBOHCTBeHHOﬁ ACATCIIBHOCTHU
YCJI0OBCKa, CBSI3aHHOM C nepepa60TK0171 BCIICCTB, UCIIOJIb30BATh MTOJYUCHHBIC 3HAHUA [UIA ITPUHATUA
Ir'paMOTHBIX peI_HeHI/Iﬁ HpO6J’I€M B CUTYyallUsX, CBA3AHHBIX C XHMHeﬁ;

c(OpPMUPOBAHHOCTh YMEHMH: CaMOCTOSITENIbHO IJIAaHUPOBAaTh U IPOBOJUTH XUMHUYECKHUI
HKCIIEPUMEHT (TOJIY4YEHHE U M3yUYEHHE CBOMCTB OPraHMYECKHX BEIIECTB, KaUYECTBEHHbIE pEaKLUu
YTJIIEBOJIOPOIOB Pa3JINYHBIX KJIACCOB U KHUCIOPOJCOJAEP/KALINX OPraHUYECKHUX BEILECTB, PEIICHUE
HKCHEPUMEHTAIBHBIX 33j[ad M0 PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIIOIEHUEM MPaBHII
6e30macHOro oOpalieHus ¢ BEeIeCTBaMU M J1a00OpaTOpHBIM 000pY0BaHUEM, (OPMYIHPOBATH LIETb
UCCIIEIOBAaHMsI,  MpPEACTaBIATH B pPa3sNU4HOM  QopMe  pe3yibTaThl  SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTh YMEHHIA:



coONoaTh TpaBUJIa SKOJOTUYECKH IIeJIECOO0Pa3HOr0 MOBEICHHS B OBITY M TPYIOBOH
NESITEIbHOCTH B LENAX COXPAHEHHUS CBOEro 370pOBbs, OKpY’KalOMIeH NpPUPOAHON cpensl U
JNOCTHKEHHUS €€ YCTOMYMBOIO pa3BUTHUS;

OCO3HaBaTh OIIACHOCTb TOKCHYECKOI'O HeﬁCTBHH Ha JXHUBBIC OpPraHHU3MBbI Ol'[peI[CJ'IéHHI)IX
OpPraHn4Y€CKUX BEIIECTB, IOHUMAaA CMbICJI ITOKA3aTCIIA HI[K,

AHAJIIM3UPOBATDH I_ICJICC006pa3HOCTB MPUMCHCHUA OPraHNYCCKUX BCIICCTB B IIPOMBINIJICHHOCTU
nB 6BITy C TOYKH 3pCHHUA COOTHOHICHUA PUCK-I10JIb34a,

c(hOPMUPOBAHHOCTh YMEHUM: OCYIIECTBIIATh  IECJICHANIPABICHHBIA TOMCK XHMHYECKOMN
nHpOpManuu B pPA3IMYHBIX HCTOYHHMKAX (Hay4yHas M Yy4dyeOHO-HaAy4yHas JMTepaTypa, CpeacTBa
MaccoBoil uH(popMmaruu, WHTepHET U Ipyrue), KpUTHUECKH aHATU3UPOBATH XMMHUYECKYIO
uHpOpMaIHnIo, IepepadaTbiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C MOCTABJICHHOW Yy4eOHOMU
3aJ1a4ei.

11 KJIACC

[IpenMeTHBIE pe3ysbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMuUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN: O MAaTEPUAIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTAX U
M03HABAEMOCTH SIBIIEHUI MPHUPOJIBI, O MECTE M 3HAYCHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U
e€ pomu B 00eCHeYeHWH YCTOWYMBOTO PAa3BUTHs, B PEHICHUH NPOOJIEM 3SKOIOTHYECKOH,
SHEPTreTUIECKOH M MUIIEBON 0€30MaCHOCTH, B PA3BUTHH MEIHIIMHBI, CO3/IaHUN HOBBIX MaT€pPHAJIOB,
HOBBIX HCTOYHMKOB OJHEPIUH, B OO0ECIEYEHWH PpAIMOHAILHOTO MPUPOJOINOIb30BAHHSA, B
(GbOpMHpPOBAaHUM MHUPOBO33PEHUS] M OOMIEH KyJIbTYpbl UENOBEKa, a TakKXKe OSKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIOUINE MOHITHS
— XUMHYECKUH 3JIEMEHT, aTOM, SIPO aToMa, M30TOIbI, DJIEKTPOHHAs 00ojouka aroma, s-, p-, d-
aTOMHBIC OpPOWTAIM, OCHOBHOE W BO30YXXKIEHHOE COCTOSHHS aToMa, THOpUIU3AIMs aTOMHBIX
opOuTasneii, HWOH, MOJEKYyJia, BaJEHTHOCTh, OJJICKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs), KPHUCTALTHYECKAs
pemeéTKa, XUMUYECKas peakiusi, pacTBOp, DSJIEKTPOJIUTHI, HEIIEKTPOJUTHI, SJIEKTPOIUTHYECKAS
JUCCOIMaIusl, CTENEHb IUCCOLMAlUM, BOJOPOJHBIN TOKa3aTellb, OKUCIUTEIb, BOCCTAHOBUTEIND,
TEIUIOBOM 3(PPeKT XUMHYECKOH peaklMHh, CKOPOCTh XHUMHUYECKOH peaklud, XUMHUYECKOoe
pPaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHSI FIEKTPOIUTUUECKON AUCCOLUALNN, TEPUOIUUECKUNA 3aKOH



J.W. MenneneeBa, 3aKOH COXpaHEHUs MacChl BELICCTB, 3aKOH COXPAHEHMS M IIPEBPALLECHUs
SHEPrUM NPU XMMHUYECKUX PEaKLMSIX, 3aKOH IOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JICHCTBYIOIIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B
OCHOBE IIOHMMaHHUS MPUYMHHOCTU M CHUCTEMHOCTHM XHMHUYECKHMX SBJICHUH; COBPEMEHHBIE
IIPEJCTABICHNU O CTPOEHUH BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM U HAaJMOJIEKYJISIPHOM
YPOBHSX; MpPEICTABICHUSA O MEXaHM3MaX XHMHUYECKHUX peakUui, TepMOJIUHAMHYECKHX
U KUHETUYECKHUX 3aKOHOMEPHOCTSX MX INPOTEKaHUs, 0 XMMHMYECKOM pPaBHOBECHUH, pacTBOpax MU
JMCIIEPCHBIX CUCTEMax; (PaKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBAaX, COCTaBe, IOIYYEHUU U
0€30I1aCHOM HCIOJIb30BAaHUU BaXKHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKOH
JESTEIbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUUECKOTO IMPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHI1: BBIABIIATH XapaKTEPHbIC MPU3HAKU MOHATUMN, YyCTaHABINBATh X
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITHS IIPU ONKUCAHUU HEOPTraHMYECKUX BEIECTB
U UX MIPEeBpaLICHHI;

c(OPMHPOBAHHOCTh YMEHUS HCIIOJIb30BaTh XHUMHYECKYI0 CHUMBOJHUKY [UIS COCTaBJICHUS
(bopMy BEIIECTB M ypaBHEHHUI XUMHUECKUX PEaKIHid, cucteMatnieckyro HoMmeHkiaarypy (IUPAC)
Y TPUBUAJIbHBIE HA3BAHUS OTIEJIbHBIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHMS ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKHX
AJIEMEHTOB B COEIMHEHUSX, BHMJI XUMHUYECKOW CBSA3M (KOBaJIEHTHasl, MOHHAs, MeETaJUIMuYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

C(bOpMI/IpOBaHHOCTB YMCHUA 00BACHATH 3aBUCHMOCTEL CBOKMCTB BEIISCTB OT BUJAAa XUMUYCCKOMH
CBA3UM M THIIA KpI/ICTaJIJII/I‘{CCKOﬁ peH_IéTKI/I, OOMEHHBIH U HOHOpHO-aKHeHTOpHLIﬁ MCXAaHU3MBbI
O6p330BaHI/I$I KOBaJICHTHOM CBs3HU,

c(OpMUPOBAHHOCTh YMEHUI: KJIACCU(PHUIIMPOBATh: HEOPTaHUYECKUE BEILIECTBA IO UX COCTaBY,
XUMHUYECKHE PEaKlUU MO Pa3IU4HbIM IpHU3HAKaM (YUCIy U COCTaBy pEarupyrolIMX BEIECTB,
TeIIoBoMy 3¢ (eKTy peaklud, HW3MEHEHHIO CTeleHEeW OKMCIEHHs HJIEMEHTOB, OOpPaTUMOCTH,
YUYacTHUIO KaTaju3aTopa M JIpyrue); CaMOCTOSTENIbHO BHIOMpATh OCHOBaHMS M KPUTEpUU IS
KJ1acCU(UKALMU U3YYaeMBbIX BEIIECTB U XUMHUYECKUX PEAKIIHA;

c(hOpMUPOBAHHOCTh YMEHUS PaCKPBIBaTh CMBICH mepuoandeckoro 3akona J[. M. MenzaeneeBa
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOLIYI0, O0BSICHUTENbHYIO U IPOTHOCTUYECKYIO QYHKIUY;

c(hOpPMUPOBAHHOCTh YMEHHMIA: XapaKTepPH30BaTh AJIEKTPOHHOE CTPOCHHWE aTOMOB U HOHOB
XUMHYECKUX  DJIEMEHTOB  IEPBOrO—4EeTBEPTOrOo  mepuoaoB  Ilepmogmyeckoil  cUCTEMBI
JI.1. MenneneeBa, NCNONb3Ys MOHATUS «IHEPTETUYECKUE YPOBHI», «IHEPreTUUECKNE ITOAYPOBHIY,
«s-, p-, d-aToMHBIE OPOUTAIIHY», KOCHOBHOE M BO30YKIEHHOE SHEPreTUYECKUE COCTOSHHS aToMay;
OOBSCHSITh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XMMHUYECKHUX DJIEMEHTOB W MX COCIWHEHUU IO
nepuojgaMm u rpynnaMm Ilepuonnueckoit cucremsl [[. V. MeHnneneeBa, BaJl€HTHbIE BO3MOXKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHS MX JJIEKTPOHHBIX 000JI0YEK;



c(hOpPMUPOBAHHOCTh YMEHUU: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOHCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATH CYIIECTBOBAHUE TIE€HETUYECKOW CBA3U MEXKIY
HEOPraHMYECKUMHU BEUIECTBAMU C ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

C(OPMHUPOBAHHOCTb YMEHMSI PACKpPbIBATh CYIIHOCTb: OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkMii MOCPEICTBOM COCTAaBJICHUS 3JIEKTPOHHOIO OanaHca 3TUX PEAKLMH; peakuuid MOHHOTO
oOMeHa ITyTEM COCTABJICHHS UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUN; peaklnii THApOIN3a;
peaxkuuil KoMIuIeKcooOpa3zoBaHus (Ha IpUMeEpe T’HIPOKCOKOMIUIEKCOB LIMHKA U aJIIOMUHHUS);

c(OpPMHUPOBAHHOCTh YMEHUS OOBSACHATh 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUYECKUX PEaKIuil
C y4€TOM HUX OHHEPreTHUECKUX XapaKTePUCTHK, XapaKTep H3MEHEHHs] CKOPOCTH XHUMHYECKON
peakiuu B 3aBUCUMOCTU OT PA3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIEHUS XUMHUYECKOIrO
paBHOBECHSI 1101 BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuunui Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh XUMHYCCKHE PEaKIUH, JISKAIINE B OCHOBE
MIPOMBIIIJICHHOTO TIOJyYE€HHsI CEPHOM KUCIIOThI, aMMHAKa, OOIIME HAYYHbIE TPUHITUIIBI XUMHUECKUX
MIPOU3BO/JICTB; 1IEECO00PA3ZHOCTh MPUMEHEHHSI HEOPIaHUYECKUX BEILIECTB B MPOMBIIIIEHHOCTH U B
OBITY C TOYKU 3pEHUS] COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHWA O METOJAaX HAyYHOTO IMO3HAHUS SBICHUI
MPUPOJIBI — HAONIIOACHUE, U3MEPEHUE, MOJICTUPOBAHKE, IKCIIEPUMEHT (PEAIbHBIA M MBICIICHHBIN),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX, YMEHUS PUMEHATH 3TH 3HAHUS [IPU IKCIIEPUMEHTATLHOM
WCCJIETIOBAaHUH BELIECTB U AJIsI OOBSICHEHHS] XUMHYECKHUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIE,
MIPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

C(bOpMI/IpOBaHHOCTI) YMCHUSA BBIABIISITh B3aMMOCBA3b XUMHWYCCKUX 3HAHUHA C TOHSATHIMH M
MNpEACTABICHUAMU APYTHUX €CTCCTBCHHO-HAYYHBIX MPECAMETOB JIA 0oJiee 0CO3HAHHOTO ITOHUMAHUS
MaTCpHaJIbHOTO CAUHCTBA MHPA,

c(OPMHUPOBAHHOCTh YMEHHMS IIPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBas
7107151 BEIIECTBA B PACTBOPE» M «MOJIIpHAsi KOHIIEHTPALMs»; Macchl BellecTBa MM 00bEMa rasa 1no
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YUYacTBYIOIIMX B peakluu
BEIIECTB; TEIJIOBOT0 3(h(eKTa peakuuu; 3Ha4eHUsI BOJOPOJHOIO MOKA3aTeNsl pacTBOPOB KUCIOT U
1iesouell ¢ U3BECTHOM CTENEHbIO AUCCOIMAIK; Macchl (00bEMA, KOIMUYECTBA BEIIECTBA) MPOAYKTA
pEaKIMK, €CIU OJHO M3 MCXOIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONPEACIIEHHONM MacCOBOU
70J1ei pacTBOPEHHOIO BEILECTBA MJIM JITAHO B U30BITKE (MMEET MPHUMECH); JTOJU BBIXOAA MPOAYKTA
peakimu; 00bEMHBIX OTHOLIEHUH Ta30B;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IJIAaHUPOBAaTh U TPOBOJUTH XUMHUYECKHUI
SKCIIEPUMEHT (IIPOBEJIEHUE PEaKIMil MOHHOTO OOMEeHa, MOJTBEP)K/IEHHE KayeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEIIECTB, OMPEIECIICHNUE CPellbl PacTBOPOB BEUIECTB C MOMOIIbIO MHAMKATOPOB,
U3y4YeHHE BIUSHUS pa3IUYHbIX (AKTOPOB HA CKOPOCTh XHMHUYECKOH peaklud, peuieHue
HKCHEPUMEHTAIbHBIX 337au Mo TemMam «Metame» U «Hemeramnel») ¢ coOnrogeHueM mpaBuil
6e30macHOro oOpalieHust ¢ BEeIeCTBaMU M J1a00OpaTOpHBIM 000pYJ0BaHUEM, (GOPMYIHPOBATH LIETb



MCCIICIOBAHMSI, TPE/ICTABIATh B PA3IUYHON (hopMe pe3ysnbTaThl SKCIIEPUMEHTA, aHAIU3HPOBATH U
OLICHUBATb UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHHIl: COOJIIOIaTh TMpaBuja MOJIb30BAHUS XHUMHUYECKOM MOCYI0M U
1abopaTopHBIM 000pYyI0OBaHUEM, OOpAICHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMU IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB, IKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOM JNEATEILHOCTH B LIETSAX COXPAHEHUS! CBOETO 3/10pPOBbs, OKPY’KaIOILIEH MPUPOIHOI
Cpelbl U JOCTHKEHUS € YCTOMYMBOTO pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOrO JEHCTBUS
Ha KUBbIC OPraHU3MBbI ONPEIEIEHHBIX HEOPraHWYECKUX BEIIECTB, MOHMMAs CMBICI IOKa3aTells
IAK;

c(hOPMHUPOBAHHOCTh yMEHUMH: OCYIIECTBJIATh IICJICHANPABICHHBIH TIOUCK XWMHYECKOU
nHpoOpManuu B pPA3IMYHBIX HCTOYHHMKAX (Hay4yHas M Yy4deOHO-HAy4yHas JMTepaTypa, CpeIcTBa
MaccoBoil uMHpOpmanuu, HWHTEpHET U Opyrue), KPUTUYECKH aHATU3UPOBATH XUMHUYECKYIO
uHpopManuio, nepepadaThiBaTh €€ W HCIOIB30BATh B COOTBETCTBUU C IIOCTABJICHHOW y4yeOHOU
3aJ1a4ei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumenoBanue
n/ pa3esioB U TeM
n NMPorpamMmbl

Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYEeCKOH XUMUM

KoaunuyecTBO 4acoB

Bcer KoHTposbHBI
0 e padoThbI

[MpakTnyeckn
e padoThbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbI
e pecypchbl

11

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
CTPOCHHUS
OpPraHUYECKUX
coenuHeHuit A. M.
byrtneposa

Hroro no pazneny

Paznen 2. YrieBoaopoasl

2.1

[Ipenenbubie
yIJI€BOAOPOABI —
aJIKaHbl,
LUKJIOAJIKAHBI

2.2

2.3

Henpenenbanie
YIJIEBOJOPOIBL:
AJIKEHBI, AJIKAIUCHBI,
AITKUHBI
Apomarnyeckue
YIJIEBOJOPOIBI
(apensr)

14

2.4

2.5

[Ipuponusie
UCTOYHUKHA
YTJI€BOAOPOAOB U UX
nepepaboTka

FaJ'IOI‘eHHpOI/BBOI[HBIC
YIJIIEBOAOPO 0B

4 1

Hroro no pazneny

35

Paznen 3. Kuciopoacoaepskanue oprannieckie coeJuHHeHU st

3.1

Cnuptel. Genon

11

3.2

KapGonunpHbie
COCIIMHEHUSI:
QIBJICTU/IBI U KETOHBI.
Kap6oHnoBsie

21




KUCIOTHI. CIIOKHBIE
a¢upsl. XKupbl

3.3 VrineBosl

Hroro no pazneny

9 1
41

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

AMUHEL
4.1 AMHUHOKHCIIOTHI.
benkn

Hroro no pazneny

Pa3znea 5. BbicokoOMOJIEKYJISIPHBbIE COEINHEHUS

BpICOKOMOIEKYISPHBI
€ COCIUHEHMUS

5.1

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

12 1
12
6
6
102 3




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM ugposbie
Ne ni/mm pad Konrpoabnbsie IIpakTHyeckue (unpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
anemenToB /1. . Meneneena
19 Crtpoenue BeniectBa. MHOroo6pasue 11 1
BEIIECTB
1.3 XUMHUYECKUE PEAKIINU 19 1 3
Htoro no pazneny 39
Pa3nea 2. Heoprannyeckasi xumust
2.1 Hemeraist 31 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XUMUS U 9
' KU3Hb
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




YYEBHO-METOJAUYECKOE OBECITIEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepeann B.1., [Ipo3noB A.A., Jlynun B.B.;
non penaknueii Jlyauna B.B., O01iecTBo ¢ orpaHU4eHHON 0TBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlynun B.B.; mon
penaknueit Jlyauna B.B., O6miecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHue

I'muaka H.JI. O6mas xumus: yaeonuk. / [lox pen. B.A. ITonkoBa u A.B. babkosa. — 19-¢ u3n.,
nepepad. u gon. — M.: U3narensctBo FOpaiit; Beicii. o6pa3zoBanue, 2015

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Epemun B.B., Ky3pmenko H.E., Jlynun B.B., JIpo3noB A.A., Tepenun B.W. Xumus. 10 knacc.
[IpodunbHbIi ypoBeHb. YueOHUK it 0011eo0pa3oBar.
VYupexnaenuii. — M.: [Ipoda, 2012. — 463 c.

Epemun B.B., Ky3emenko H.E., JIlynun B.B., /Ipo3nos A.A., Tepennn B.. Xumus. 11 kmacc.
[TpodunpHeI ypoBeHb. YueOHUK 715 00111€00pazoBar.

Yupexnaenunii. — M.: [Ipoda, 2010. — 464 c.

['muaka H.JL O6mias xumust: yuebnuk. / [Tox pen. B.A. Ilonkosa u A.B. babkoBa. — 19-e u3.,
nepepad. u gon. — M.: U3narensctBo FOpaiit; Brici. oOpa3zoBanue, 2015

Kysbmenko H.E., Epemun B.B., [Tonkos B.A. Hayana xumun. — M.: Dk3amen, 2010.

Jly3un A.IL., 3ypabsu C.3., TrokaBkuna H.A. u ap. Oprannueckast xumusi. — M.: Meaununa,
2002

Hudantres O.E. Oprannueckas xumus. 10 kmacc. — M.: Maemo3uHa, 2010

[TonikoB B.A., ITy3akoB C.A. ITocobue mo xumuu. — M.: Beicmias mkona, 2009

[ToranoB B.M. Opranuueckas xumus. 10-11 k. J{ns yriny6neHHOro usyyeHus: XuMuu. — M.:
ITpoceemenue, 2002

[Ty3akoB C.A., ITonkoB B.A. IlocoOue no xumun i1 noctynaromux B BY3e1. Borpocs,
yIpakHeHus, 3agaun. — M.: Beicias mkomna, 2005

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.chemnet.ru ['azera « Xumusi» u callT 11 yuutens «5 uay Ha ypoK XUMHUM»
http://him. 1september.ru Enunas komnekuus L{OP: [Ipenmernas komnekuus «XuMEsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayUHBIE SKCTICPUMEHTBI:

xumusi. Komtekuust Poccuiickoro o6meo0pa3oBaTensHOr0 nopraia



http://experiment.edu.ru AJIXMMUK: caiit JI.}FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana NikOJIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranndeckass XuMusi: JEKTPOHHBIA YICOHHK JJIsI CPEIHEHN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: SJIEKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpPBITBIH KOJIIEIHK: XUMUS

http://www.chemistry.ru J[uctaHimoOHHAs OJIMMITHA/IA 10 XUMHUU: TEICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbII MPOEKT



