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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpaMMa mo XMMHHM Ha YpPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuny, TpeOOBaHUN K pe3ylibTaTaM OCBOCHUS
benepanbHOM oOpazoBaTebHON MPOTrpaMMBbI CpeaHero o011ero
oopazoBanusa(POIl COO), npencraBieHHbix B DenepaabHOM TOCYAapPCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
yueOHoro mpeaMera «XuMush» B oOpazoBaTeIbHBIX opraHuzanusx Poccuiickoi
Odenepanuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTellbHbIE TMPOTPAMMBI, |
OCHOBHBIX mMoOJIOKEHUA «CTpaTeruum pas3BUTHs BOCIHUTaHUs B Poccuiickoii
O®enepanuun Ha nepuon a0 2025 roma» (Pacnopsoxkenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT BaXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAydHOro oOpaszoBanmsi ywammxcs 10-11 kmaccos.
N3ydyenue mpenmera, peanuzyeMoe B YCIOBUAX JuddepeHInpoBaHHOTO,
npodUIbHOrO OO0y4YEeHHs, NPU3BAHO OOECHEYHUTh OO0IIE0OpPa3OBATEIbHYIO H
OOLIEKYNbTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOIMUMYIO I
aJanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBUSM U3HHU B COLIUYME, a TAKXKe IS
MPOJOJDKEHUST OOYYEHHsS] B OpPraHu3alusax MpOoPEecCHOHAIBHOIO 00Opa3OBaHUS, B
KOTOPBIX XUMUS SIBISIETCA OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B nporpaMMe no XMMHM Ha3Hay€HUE TMpeaMeTa «XUMUS» TOoJydaeT
HOAPOOHYI0O  MHTEPHPETAlMl0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEp)KaHMs,
pe3ynbTaToOB OOy4YEHHUs] M TpPeOOBAaHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIIOTCSI CJICYIOIIUE BBINOJTHSAEMbIE MPOrPaMMON IO
XUMUU (QYHKIUU:

e UH(OPMAIIMOHHO-METOAMYECKAs], peaau3alus KOTOpol oOecreynBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOy4eHHMsl, BOCIIUTAHUS W Pa3BUTHsI 00YJarOUIUXCsl CPEJICTBAMU IMIPEIMETA,
M3y4aeMOro B paMKax KOHKPETHOTO Mpouis;

e OpPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpast MpeayCcMaTpUBAET
OIpE/CNICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M MOCIEAOBATEIBHOCTH
U3Y4YeHHUs] Y4eOHOro marepualia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEPUCTUK; IMOAXOJ0B K (POPMHUPOBAHUIO COAECPKATEIHHONH OCHOBBI
KOHTPOJII U OIIEHKM O00pa30oBaTENbHBIX JOCTHXKEHUU OOYUYaIOLIUXCS B
paMKax WTOrOBOM arTecTalu B (OpME EIUHOTO TOCYIapCTBEHHOI'O
HK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriayOnEéHHOTO U3y4EHHS] XUMUM:



e YCTaHaBJIMBACT WHBAPUAHTHOE MPEIMETHOE COAECp)KaHUEe, 00s3aTeTbHOE
JUIA W3y4eHUs B paMKax OTIENbHBIX MNpOQUIEH, IperycMaTpuBaeT
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET MPUMEPHOE pacIpesesieHHe Y4eOHOro BPEMEHHU, PEKOMEHIYyEMOro
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e TIIpeyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh HM3y4eHUs Y4eOHOro
Marepuajia ¢ y4€ToM JIOTMKH MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JTAET METOJMWYECKYI0 MHTEPHPETALHIO LIeJiel U 3ajja4 U3y4yeHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpeaHero o0Imero oOpa3oBaHUA, COAEPIKATEIbHON XapaKTEPUCTHKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeilbHOMU
pOrpaMMbl CpEIHErO o011eTo o0Opa3oBaHUs (JINYHOCTHBIX,
MeTalpeIMETHBIX, MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHUJOB
y4e€0HO-TI03HABATENbHBIX  JACHCTBUI  OOy4YarolIerocss MO OCBOEHUIO
COJIEpKaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMeE IO XMMHH IPELYCMOTpPEHA
MIPEEMCTBEHHOCTh C OOY4YEeHHMEM XHMHUM Ha YPOBHE OCHOBHOIO OOILETro
oOpa3oBaHusa. 3a TMpelelnaMHd YCTAaHOBJIEHHOW MpPOrpaMMOM IO  XHUMHUHU
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIOIIEH COAEpKaHUA y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOW COCTAaBIISIONICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HAlpaBJICHUEM KOHKPETHOIO
npoduinst o0ydeHusl.

B coorBerctBuM ¢ KoHuenTyaibHbIMU nonoxeHusmMu PIrOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro M yriayOJEHHOro YpPOBHEH B cHCTEME
muddepeHIupoBaHHOTO 00yYEHUsT HA YPOBHE CpEeAHEro oOmiero oOpa3oBaHUS
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
IPEEMCTBEHHOCTH €  MOCJHEAYIOIIMM  JTAallOM  MOJYYEHUS  XUMHUYECKOTO
o0pa3oBaHHs B paMKaX HW3Y4YCHHUS CIELUUAJbHBIX €CTECTBEHHO-HAYYHBIX H
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alMIX CPeHEro MpodeccCuOHAIbHOIO
oOpa3oBaHus. B 3Toil cBf3M H3ydyeHUE NpeaMeTra «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha paclIMpeHue U  yrIyOJieHHe TEOpPETUYECKOU U
IPaKTUYECKOM MOATOTOBKH OOY4YaIOUIUXCsl, BHIOPABIIUX OMpPEAeIEHHbBIN TpOoPHIib
0o0y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEr0 MOJYYCHUSI XUMUYECKOTO
00pa3oBaHus B OpraHu3alusax npodeccuoHaibHOro ooOpa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpyeMBIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONM MPOrpaMMbl CpPEIHET0 00IIero oOpa3oBaHUs
U3Y4YEHHE NpeaMera «XHMHUS» OpPUEHTUPOBAHO TAaKXKE HA PEIICHHE 3a1ad



BOCIUTAHUS U COLMAIBLHOTO Pa3BUTHUs 0Oydarouuxcs, Ha (opMUpPOBaHUE y HUX
OOIIEUHTEIIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3alUU y4eOHOTO Tpyla U
00O0OIIEHHBIX CIMOCOOOB  JEATEIBHOCTH, MMEIOMMNX  MEXKIUCIUTIITMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas wu
Heopranuyeckas xumusi». [Ipu onpeaeneHnn moaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHu3allii COJEP)KaHUs ATHUX KYpCOB B MPOrpaMMe IO XHMHUU 332 OCHOBY
npudaTel nojoxkeHus GI'OC COO o pasznuuusx 06a30BOT0 W yrIyOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEIMETA.

OcHoBy coxpepxaHusi KypcoB «Opranmueckas xumus» u «OOmas wu
HEOPraHWYECKass XUMHUs» COCTaBIIIET COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa CUCTEMa
3HaHUW TIOJy4aeT OMpEeIEHHOE TEOPETUUYECKOE JOIMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Martepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4€HHUs MpeaMera obecredeHa
BO3MOXKHOCTh 3HAYUTENBHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX M CBOMCTBaX UX COCJUHEHUU HA OCHOBE PACIIMPEHUS W YriyOJeHus
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKINi, pACCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHaMuKku. WM3ydeHne mnepumoandeckoro 3akoHa U Ilepuogmueckoit
CUCTEMBl ~ XHMHYECKHUX  DJIEMEHTOB  Oa3Wpyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TPEICTABICHUSIX O CTPOCHUHM aToMa. XUMUYECKas CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPreTUIECKIX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUTIOB  pEaKkIuil  JIomonHsercs  (GOpMUpOBaHMEM  TPEACTaBICHUNA 00
ANIEKTPOXUMUYECKUX MPOIIECcCax U IEKTPOJIM3E PACILIABOB U PACTBOPOB BEILECTB.
B kxypce opranuueckoil XMMHUH TMpPH PACCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUH ynessieTcs 0co00e BHHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKInu.

Oco0oe 3HaueHWEe HMEEeT TO, 4YTO Ha COJEpPKAaHHE KYypCOB XUMHH
yrIyOJIEHHOTO YPOBHS M3YyYEHUS JUI KJIaCCOB ONMpeneNEéHHOro npoduis (raaBHbIM
o0pa3oM Ha WX CTPYKTypy W XapakTep [IOMOJHEHWHA K OOmel cucreme
PEIMETHBIX 3HAHUIN) OKA3bIBAIOT BIUSHHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJICpAHUM TMPEaMeTa JUIsl KJIACCOB XMMHUKO-(PU3UYECKOro Mpoduist O0IbIIoe
3HaueHUe OyAyT MMEThb AJEMEHTHl ydeOHOro Marepuaia mno odmed xumuu. [Ipu
U3YYEHUHM TpeIMeTa B JAaHHOM CJy4yae AakIeHT OyAeT cAelaH Ha OOILIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH M B (PU3UKE: aTOMHO-
MOJICKYJISIpHasi Teopusi (MOJEKYJsipHash Teopusi B (PU3MKE), 3aKOHBI COXPAHCHMUSI



Maccbl M DHEPrUH, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOIM3a, IPEACTABICHUS O
CTPOECHHHU BELIECTB U IPYTOE.

B TO Xe BpemMs B COIEpKAHMM IIpEAMETa Ui KIACCOB XUMHKO-
OMOJIOrHYecKOro npoduiis OOJBUINI yAENbHBIM Bec OyJeT MMETh OpraHuyecKas
xumus. B 3TOM ciaywae mpenocTaBisieTcss  BO3MOXKHOCTh  JJisi  Oosnee
OOCTOATENBHOIO ~ PACCMOTPEHUS] XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBbl, B COCTaB KOTOPOW BXOAAT, K MpUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUAbL, OEJIKW, VYIJI€BOAbl, HYKJIECHHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEUIECTB CIY)KAT OCHOBOM [IJIsl W3Y4YEHUS
CYLIHOCTH MPOLIeCCOB (DOTOCHHTE3a, AbIXaHUs, TUIICBAPCHHUSL.

B mnnane ¢opMupoBaHus OCHOB HAydyHOIO MHPOBO33PEHMS, OCBOCHUS
OO0IIEHay4YHbIX METO/I0B ITO3HAHMSI U OIbITA IPAKTUYECKOIO IPUMEHEHUS HAyYHbIX
3HaHUW H3ydeHue mnpenMera «XUMHUS» Ha YriyOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3IX C Y4EOHBIMM IpEIMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHhIX obnacteil «EcTtecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uH(popMaTuKa» U «PycCckuil A3bIK U TUTEpATypay.

[Ipyu wn3ydyeHun yuyeOHOro mnpeaMera «XuUMHUS» HAa YIJIyOJIEHHOM YpOBHE
TaKk)ke, Kak Ha YPOBHE OCHOBHOI'O M CpelHero oduiero oOpazoBaHus (Ha 0a30BOM
YPOBHE), 3a7aueil MEPBOCTEIIEHHON 3HAYUMOCTHU SIBJIsIETCS (POPMUPOBAHUE OCHOB
HAyKd XHMHUU Kak OOJIACTU COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKOM
JEATENBHOCTU YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHl. Perienue
TOW 3ajjaud Ha YriayOJEHHOM YpPOBHE M3Y4YEHHUsS MpeAMeTa MpeArnoiaraet
peanu3annio TaKUX LeJIeH, Kak:

e (opMupOBaHHE TMpPEJICTaBICHUI: O MaTepuaJbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX M TT0O3HABAEMOCTH SIBJICHUI MPUPObI, O MECTE XUMHUH B
CHUCTEME €CTEeCTBEHHBIX HayK U €€ Beaylled poju B OOECHeUeHHH
YCTOMYMBOrO  pa3BUTUS  4YEJIOBEUYECTBA: B  PEIIEHUU  MpodiiemM
HKOJIOTUYECKON, SHEPreTUUECKONW M MUILEBON O€30MaCHOCTH, B pa3BUTUHU
MEJIULMHBI, CO3JaHUH HOBBIX MaTE€pPHAIOB, HOBBIX HICTOYHHUKOB YHEPrUH, B
00ECreUeHNN palMOHAIbHOIO MPUPOAOIIOIB30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIeH KyJIbTyphl YEJIOBEKa, a TaKKe IKOJIOTHYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO U IIPUPOJHON CpEAE;

e OCBOCHME CHUCTEMBl 3HAHMM, JEKalluX B OCHOBE XHMHUYECKOH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: (yHIaMEHTAIbHBIX
NOHATUM, 3aKOHOB M TEOPUM XWMHH, COBPEMEHHBIX IIPEICTABICHUNA O
CTPOEHMM BEIIECTBA HA PAa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HaIMOJEKYJISAPHOM, O  TEPMOAWHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMS XMUMHUYECKUX PEaKUUi, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JAUCIEPCHBIX CUCTEMax, 00 00IIuX
HaY4YHBIX IPUHLHUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

dhopmupoBaHue y o0yyJarommuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHYECKUX 3HAHUU HJIs1 OOBSICHEHUS
KJIFOUEBBIX UJIEW U MPOOJIEM COBPEMEHHOW XWUMHH, JJISI OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLICHKHU C MO3UINHI YKOJIOTrHYeCKOi 0€30IMacHOCTH IIOCIIEACTBUHI
OBITOBOM W TIPOU3BOJCTBEHHOM JEATEIHLHOCTH YEJIOBEKAa, CBS3AHHOU C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJB30BAHHUEM U  IepepadOTKOM
BEILIECTB;

yrayOJeHue  TPENCTaBICHWH O  HAyYHBIX  METOAaX  IIO3HaHWS,
HEOOXOJIMMBIX i1 TPUOOPETEHHs] YMEHUN OpPUEHTUPOBATHCA B MHpPE
BEIIECTB U OOBACHEHUS XUMHUECKUX SIBJICHUM, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON AEATEILHOCTH U MIOBCEAHEBHOM KU3HH.

B mnnane pcain3aniin IICPBOOUCPCAHBIX BOCIIMTATCIBHBIX MW PAa3BUBAIOIIUX

GYHKIIUNA TIETOCTHOM CHUCTEMBI CPEAHETOo OO0IIero oOpa3oBaHUsS NPHU WU3YUYCHHH
npenMera «XUMHUS» Ha YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
IpUOOPETAIOT TaKKE LIEIH U 33J]a4H, KaK:

BOCIIUTaHUE YOEXKJAEHHOCTU B TO3HABAEMOCTH SIBIICHUM TPUPOIBI,
YBOXCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETUUECKHX M
MPUKJIAJHBIX HMCCIIEIOBAHUN B XUMUHU, (HOPMHUPOBAHHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIMU K OOYYEHHMI0O U TIO3HAHHIO, CIHOCOOHOCTEH K
CAMOKOHTPOJIIO M  CAaMOBOCIHTAHWIO  HAa  OCHOBE  YCBOGHUS
00I11eYeI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE TTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKHUX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIIEHHUS] K CamMOOOpa30BaHMIO M HENPEPHIBHOMY OOPA30BAHUIO KakK
YCIIOBUIO YCTICIITHON MPo¢heCCHOHATBHON W OOIIECTBEHHON NIEeATEILHOCTH,
OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 3J0POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMHUpOBaHWE YMEHHMH W HABBIKOB Pa3yMHOTO MPUPOIOIOITH30BAHUA,
pa3BUTHE IKOJIOTHUUECKON KYJIbTYpPbI, TPUOOPETEHHUE OIbITA 0OIIECTBEHHO-
MOJIE3HOU DKOJIOTHYECKON IEATEIHLHOCTH.

OO0111ee YUCIIO0 YacoB, MPETYCMOTPEHHBIX JUIsI U3YUYE€HUS XUMUU Ha YrITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Hezenmto), B 11 kmacce — 102 gaca (3 yaca B HEJETO).



(I)OpMLI KOHTP 0JIs1

JI71s1 TeKYIIEro KOHTPOJISl YPOBHS YCBOEHUS YIEOHOTO ITPEAMETA UCTIONb3YIOTCS
IIPOBEPOYHbIE, KOHTPOJbHBIE W MPAKTHUUECKHE DPAOOTHI, TEMAaTUYECKHUE TECTHI,
YCTHBIU OIPOC.

KpuTtepuu oueHuBaHus YCTHBIX OTBETOB

OueHKa 5 CTaBUTHCS ,BHICOKUN YPOBEHD (ITPOrpaMMHBII) -  €CJIM OTBET yYEHUKaA
YIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSM K OTBETY Ha OLEHKY «5», OH MOJHO
pacKpbLI collep kaHre MaTepuaia B 00beMe, IPeayCMOTPEHHOM MPOrpaMMoit (B
TOM YHCJIE AEUCTBUA U3 pa3zeinia «Y YeHUK MOKeT HayduThes» OOpa3oBaTeabHON
MPOrpamMMbl), U Y4€OHUKOM; U3JIOKHUI MaTeprall TPaMOTHBIM SI3bIKOM, TOYHO
HCIIOJIb3YSI XUMUYECKYIO , OMOJIOTHYECKYI0O ~ TEPMUHOJOTHIO U CHUMBOJHKY,
B OIPENEICHHOW JIOTUYECKOHN NOCIEN0BATEIILHOCTH; IPABUIIBHO BBIITOIHWII
PUCYHKH, YEPTEXKH, CONYTCTBYIOLIUE OTBETY; [TOKAa3aJI YMEHUE UILTIOCTPUPOBATh
TEOPUI0 KOHKPETHBIMU MTPUMEPAMU, IPUMEHSThH €€ B HOBOM CUTYALIMH NpPU
BBITNIOJTHEHU U ITPAKTUYECKOTO 33IaHNUs; IPOJAEMOHCTPUPOBAJI 3HAHUE TEOPUH paHEe
U3YYEHHBIX CONYTCTBYIOUINX TE€M, CPOPMUPOBAHHOCTh U YCTOWYHUBOCTD
MCITIOJIb3YEMBIX IIPU OTBETE YMEHUHN U HABBIKOB; OTBEYAJl CAMOCTOATENBHO, 0€3
HABOJSIIMX BOMPOCOB YUUTENS; BO3MOXKHBI OJTHA - JIBE€ HETOYHOCTH MpHU
OCBEILIEHHE BTOPOCTEIIEHHBIX BOIIPOCOB WX B BBIKJIAJIKAX, KOTOPBIE YYEHUK JIETKO
UCIIPABUII ITOCJIE 3aMEYAHMS YUUTEIS.

OueHka 4 cTaBUTCS, MOBBIIICHHBIA YPOBEHb (ITPOrPAMMHBII) — pelleHne
HECTaHAapTHOM 3a7a4H, Te MOoTPeOOBaIOCh ICUCTBHE B HOBOW, HEMTPUBBIYHOMN
CUTYyalHH (B TOM YHCIIE JEHCTBUS U3 pazfena «Y YeHUK MOXKET HAyUYUThCS»
OO0pazoBaTesbHOI NPOrpaMMbl), €CJIM OTBET YUEHHKA YAOBIETBOPSET OCHOBHBIM
TpeOOBaHMSIM K OTBETY Ha OLEHKY «5», HO JaH 0€3 HCIOJIb30BaHUs
COOCTBEHHOTO TJIaHa, HOBBIX MPUMEPOB, O€3 MPUMEHEHHS 3HAHUI B HOBOU
CUTYyaluH, 0€3 UCIIOIb30BaHUS CBS3€H C paHee U3YUE€HHBIM MaTepHalioM U
MaTEpHAJIOM, YCBOCHHBIM IIPH U3yYEHUH APYTUX MPEIMETOB; €CIU YUallHiCs
JOITyCTUJ OAHY OIIMOKY UM HE OoJiee ABYX HEOUETOB U MOXKET UX UCIIPABUTh
CaMOCTOSITEIILHO WJIM C HEOOJIBIION MTOMOIIBIO YUUTETIS.

Ouenka 3 cTaBUTCSA, €CIH yJalIUiCcs OCBOUI HEOOXOIUMBIN ypOBEHB (0a30BbIi)
00pa30oBaTeIbLHOM MPOTrpaMMBI IO MPEAMETY (pa3aell «Y YeHUK HAyYUTCS»
OGpa3oBaresIbHOM MPOrpaMMbl) JOMYCTHI HE O0Jiee OHOM TpyOoil OITUOKH 1
JIBYX HEJI0UETOB, HE Oosiee OHON Ipy0oil U OAHON He TpyOoit omubku, He Oosee



JBYX - TPEX HETpyOBIX OLMIMOOK, OTHOM HE rpy0oil OIIMOKHN U TpeX HEJOYETOB;
JOMYCTHJI YETHIPE — MATh HEAOYETOB.

OueHka 2 CTaBUTCSA, €CJIM yUYaIlIUIicA HE OBJIaJies] OCHOBHBIMU 3HAHUSIMU U
YMEHHUSMH B COOTBETCTBHH C TPeOOBAHUSMHM IPOrPAMMBI M JOITYCTUIT OOJIbIIIE
ONIMOOK M HEJIOYETOB, YEM HEOOXOIMMO JIJIST OIICHKH <3 ».

OgeHKa 1 craBHUTCS B TOM ClIy4dac, €CJIM YUYCHHUK HC MOXKCT OTBCTUTh HU HAa OJUH
N3 IIOCTABJICHHBIX BOIIPOCOB.

Kpurtepuu oneHuBaHUs NUCHLMEHHBIX padoT

KonTposnbsHas padoTa mo XuMuu U OMOJIOTUM HUMEET CIEAYIOUIYIO0 CTPYKTYpPY:
nepBas yactb  ( 2-3 3agaHus) — 6a30BbIM MaTeprai ( Ha YIOBIETBOPUTEILHYIO
OLIEHKY); BTOpas yacTh ( 1 3aanue) Matepral NOBLIIEHHOTO YPOBHS ( Ha
XOPOIIYIO OLIEHKY); TpeThs yacTh (1 3a7aHue) MaTepuan BICOKOTO ypoBHS ( Ha
OTJIUYHYIO OLIEHKY)

OueHka 5 craBuTcs 3a pabOTy, BBIMOJIHEHHYIO MOJTHOCTHIO 0€3 OIHUO0K U
HEJ0YETOB.

Ouenka 4 ctaBuTCA 32 padOTY, BBIIOJHEHHYIO IOJHOCTBIO, HO IIPU HAJTMYUH B
Hel He Oosiee oJIHOM HerpyOoi OMmMOKHM M OJJHOTO HeJIoueTa-, He 0ojiee Tpex
HEJI0YETOB.'

Ouenka 3 cTaBUTCS, €CJIM YUYEHUK .ITPABUIILHO BBITIOJIHUI 3aaHus 6a30BOr0
ypoBHs, BeioHWT He MeHee 40% Bceit paboThl M TOMyCTHIT He O0s1ee OaHON
rpy0oii OIMOKY U ABYX HETOYETOB, HE O0JIee OHOM rpyOOi U OTHOM HETPyOOii
olMOKH, HEe OoJiee TpeX HErpyObIX OMIMOOK, OAHOW HErpyOOl OIIMOKHU U TpeX
HEOYETOB, MPU HATUYHH YETBIPEX - MATH HEJ0YETOB,

OneHKa 2-CTaBUTCS, €CIIA -4UCII0 OMMMOOK U HEJIOUETOB IIPEBBHICHIIO HOPMY JIJIS
OLICHKH 3 WM MPaBUIbHO BhIOIHEHO MeHee 40% Bcelt paboThI.

Ouenka 1 cTaBUTCS, €CIIM YYEHUK COBCEM HE BBITTOJIHUII HU OJHOTO 33/IaHUA.
OuneHka npakTu4ecKux pador

O1eHKA 5 CTaBUTCSA; €CJH, YYalHIICs BBITOIHAET PAa0OTY B MOJTHOM 00BEME C
COOJIOZICHUEM He00X00UMOIL NOC1e008amelbHOCMY TIPOBEAECHUS ONIBITOB U
U3MEPEHUH; CAMOCTOSTENBHO U PAIIMOHAIBHO MOHTUPYET HEOOX0AUMOE
00Opy/IOBaHKE; BCE OIBITHI MPOBOJIUT B YCIOBUSX U PEKUMaX, 00€CTIEUNBAIOIINX
MOJIYYCHHE MPABUIILHBIX PE3YJIbTaTOB U BHIBOJIOB; COOJIIOIAET TPEOOBAHMUS -



npaBui1 0€30MaCHOTO TPY/A; B OTYETE MPABHIIHO U aKKYPAaTHO BBITIOTHSIET BCE
3alKCH, TaOJIHIIbI, PUCYHKH, YEPTEKHU, TpaUKH, BEIYUCICHUS; IPABUIBHO
BBIITOJIHSIET aHAJIU3 IO PELLIHOCTEMN.

Onenka 4 cTaBUTCS, €CIIM BBIITIOJIHEHBI TPEOOBAaHUS K OLIEHKE 5, HO ObLIO
JOTYILIEHO JBa-TPHU HEJI0UETa, He 0oJiee 0JHOI He rpy0oil OMOKY U OTHOTO
HeJl0ueTa.

Ouenka 3 craBuTCS, eclid paboTa BHINOJHEHA HE TTOJIHOCTHIO, HO 00hEM
BBITIOJTHEHHOW YaCTH TAaKOB, YTO MO3BOJISCT MOJTYYUTh MTPABUIIBHBIC PE3YIIbTATHl U
BBIBO/JIbI; €CJIM B XOJI€ MPOBEACHUS OIBITA U U3MEPEHUMN OB  TOMYIIEHBI
OIIIMOKHU.

O!!CHKa 2 CTaBUTCs, CCJIIN pa60Ta BBINOJIHEHA HE MOJHOCTBIO U 00BEM
BBIIIOJIHCHHOM 4acTHu pa6OTBI HEC IMO3BOJIACT CACIATh IIpaBUJIbHBIX BBIBOJOB,
CCJIM OIIbITBI, U3MCPCHH:, BBIYMCIICHUA, Ha6J'IIOI[eHI/I$I IMPONU3BOJUIIUCH
HCIIPAaBHUJIBHO.

Ouenka 1 craBuTCSA, €CIM yJalluiicss COBCeM He BBITOIHII paboTry. Bo Bcex.,
CIydasiXx OIIEHKAa CHIDKAeTCs, €CJIM YYEHUK He coOmofan TpeOoBaHUM
paBu 6€30MacHoOro Tpysa.

Ilepeyens omIndOK

I'pyovie owuoku.

1.He3nanue onpeseneHnii OCHOBHBIX MTOHSTUH, 3aKOHOB, ITPaBUJI, OCHOBHBIX
MOJIOKEHUM Teopuu, GOpMyJi, OOLICTPUHATHIX CHUMBOJIOB O0O3HAYCHUS
bu3NUeCKX BEIWYHMH, EAUHUI] WX U3MEPEHUS.

2.HCYMCHI/I€ BBIJCIIATH B OTBETEC I''TaBHOC.

3.Heymenue npumeHsTh 3HAHUS JIJIs1 pELICHUS 3a/1a4 U 00bICHEHUS (PU3UUECKUX
SIBJICHUIA; HEMTPABUWIBLHO C(HOPMYIUPOBAHHBIE BOMPOCHI 3a/la4dl WU
HEBepHbIe OOBACHEHUS X0/1a €€ pelIeHus; He3HaHUE MPUEMOB pelIeHUs 3a/1ad,
AaHAJIOTMYHBIX paHEee PEIICHHBIM B KJIACCE; OIIMOKH, MOKa3bIBAIOIIHE
HEMpPaBWILHOE T[OHMMAaHUE YCJIOBHS 337auyd  HENpPaBHIIbHOE
MCTOJIKOBAHHE PEIICHMUS.

4 HeyMeHU€ 4YUTaTh U CTPOUTH IPaQUKU U MPUHIUITHATHHBIC CXEMBI.

5.HeyMeHue noArOTOBUTH K PabOTE YCMAaHOBKY Ui 1abopamopHoe
000py006aHuUe, IPOBECTH OTIBIT, HEOOXOUMBIE PACUETHI HJIM UCTIOIh30BATh



MOJIYYCHHBIE JaHHBIE JJI BEIBOJIOB. 6.HeOpekHoe OTHOIIEHHE K JIAOOpaTOPHOMY
000pYAOBaHUIO U U3MEPUTEILHBIM MTprbopam. 7.HeymeHue onpenenuts mokazaHue
u3MepuTenpHoro npudopa. 8.Hapyiienue TpeboBanuii mpaBui 0€30MacHOro mnpysaa
IIPU BBITTOJIHEHUU SKCIIEPUMEHTA.

Hezpyowvie owuoxu.

1.Hetounoct GoOpMyIMpPOBOK, OMpPEACNICHUM, TOHSATUN, 3aKOHOB, TEOPHH,
BBI3BAHHBIC HEMOJHOTOM OXBaTa OCHOBHBIX ITPU3HAKOB OMPEIEIIEMOr0
MIOHSITHS; OIIMOKY, BEI3BAHHBIE HE COOJTIOICHNEM YCIIOBUM MPOBEICHNUS OIBITA
WJIA U3MEPEHUU.

2.0muOKH B YCIOBHBIX 0003HAUEHHSIX HA MPUHIUITUATIBHBIX CXeMaXx;
HETOYHOCTH YepTexel, rpad)uKoB, CXEM.

3.IIporyck i HETOYHOE HAMMCaHNEe HAUMEHOBAHUH eTMHUI] (PU3NUECKUX
BennunH. 4.HepanronanbHbIi BEIOOpP X0/1a PEIlIeHHUs.

Heoouemopi.

1. HepanyioHanbHble 3alMCH NPU BBIUMCICHUSIX, HEPALUOHAJIBHBIC MPHUEMBbI
BBIYKCIICHUI, TPEOOpa30BaHMI U pelIeHUH 3a1a4.

2. Apudmerndeckre OMMOKM B BBIYUCICHUSAX, €CITU 3TH OIIMOKU Tpyoo
HE MCKaXaIOT peasIbHOCTD MOJIyYEHHOT0 pe3yibTara.

3. OtaenbHbIe MOTPEIHOCTH B (POPMYIUPOBKE BOIIPOCA MIIM OTBETA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCcKOM XUMMH.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT000pa3uy OPraHUuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aroMa YIriiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBbIE BO3MOXKHOCTHM aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHMYEeCKUX COEAMHEHUAX. Tumbl THOpUAM3ALMM AaTOMHBIX opOuTasneit
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). THUmNbl NEepeKpbIBaHUS ATOMHBIX OpOWUTaNed, G- MU T-CBA3M.
OpunapHasi, 1BOMHAs W TporHas cBsA3b. CroOCOOBI pa3pbiBa CBSI3e B MOJEKYax
oprannueckux BemectB. [loHsTHE O CBOOOAHOM pagukane, Hykieopusie Hu
aneKTpoduIe.

Teopust cTpoeHHs oOpraHudeckux coeauHeHuit A.M. byriepoBa wu
COBPEMEHHBIE MPEJCTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHMYECKUX COeAUHEHUH. MONeKyIsipHble U  CTPYKTYpHbIE (DOPMYIIBI.
CrpykrypHble (QOpMyJbl pa3lIMYHBIX BHUJOB: pa3BEPHYyTas, COKpalEHHas],
ckenetHas. M3omepus. Bunabl wn3oMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3PPEKThl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUH (MHIYKTHUBHBIHI
U Me30MepHbIN 3(DPEKTHI).

[IpeacraBnenue o KiaccupuKalMu OpraHudeckux BemiecTB. [lonsTue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKJaTypa opranndeckux coeauHenuii (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIbHBIX IIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIIBITHI II0 IIPEBPAIECHHUI0 OPraHWYECKUX BEUIECTB IPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE M TOPEHUE), KOHCTPYUPOBAHUE MOJENIEH MOJIEKYI
OpPraHUYECKUX BEIIECTB.

YriieBonopoasl.

Anxanbl. ['omonoruueckuil psja ajakaHoB, oOuiast popmyiia, HOMEHKIATYpa U
M30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MONCKYI aIKaHOB, SP°-
ruOpuan3anusl aTOMHBIX OpOWTaneil yriepoja, G-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XWMUYECKHE CBOMCTBA QJIKAaHOB: pPEAKUHMM 3aMEIICHUS, HM30MEpU3ALUU,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

Huknoankansl. O61mas GopMyna, HOMeHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOCHHUS M XHMHYECKUX CBOMCTB MaJblX (LUKJIONPOIAaH, LUKIOOYyTaH) U
OOBIYHBIX (IIUKIIOTICHTAH, IMKJIOTeKCaH) MUKIoaNKaHOB. CrocoObl MONy4eHHUS U
IPUMEHEHUE ITUKIIOATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DNEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOCHHE MONEKYN AaIKEHOB, SP°-
ruOpuan3anusi aTOMHBIX OpOuTaiel yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (Luc-tpaHc-) u3zomepuss. @OuU3NYECKHe CBOWCTBAa aJKEHOB.
XHWMUYECKUE CBOMCTBA: PEAKLUHUHM NPUCOCIUHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE
IIpU JBOMHOM CBSI3W, NMOJMMEpU3aluu U OkucieHus. lIpaBuno MapkoBHHMKOBA.
KauectBeHHble peakiuy Ha JABOWHYIO CBs3b. CIOCOOBI MOTYyYEHUS U MPUMEHEHNE
AJIKEHOB.

Anxaauensl. Knaccuduxarus ankaaneHoB (CONpspKEHHBIE, U30JIUPOBAHHBIE,
Kymynupoganuvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHUSI U XUMUYECKUX CBOMCTB
COIPSKEHHBIX  JTUCHOB, 1,2- m l,4-npucoenunenue. Ilommmepusanus
CONPSKEHHBIX AUEHOB. CrIOCOOBI MOJTy4eHUsI U IPUMEHEHHUE aJIKaIUEHOB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MepHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusumdeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKHE  CBOMCTBA:  PEAKUUU  MPUCOCIAUHEHMS,  JUMEpU3ALUU U
TpUMEpPHU3ALUH, OKUCIEHUA. KUCI0THBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TPOMHYIO cBsI3b. KauecTBeHHBIE peakiinK Ha TPOMHYIO CBsA3b. CIOCOOBI MOMy4eHUs
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yriieBoaopoasl (apeHbl). ['oMOJOruyeckuid psii apeHoB,
oOmrast popMyna, HOMEHKIATypa U U30MEPHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKyNbl OeH3ona. DU3NYECKHe CBOWCTBA apPEHOB. XUMUYECKHE
CBOMCTBa OEH30JIa U €r0 TOMOJIOIOB: PEAKIIUU 3aMEIleHUs] B OEH30IbHOM KOJIbIIE U
YIIEBOJAOPOJHOM paJMKaie, PEaKUUU IPUCOCIUHEHHUS, OKUCJIEHHUE T'OMOJIOr OB
Ooenzona. IlpencraBienne 00 OpHEHTHPYIOMEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIBILIE Ha MpUMEpEe aIKWIbHBIX PpPaJUKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMUMHUYECKUX CBOMCTB cTtupona. [lomumepusanus ctupona. CnocoObl MOTy4eHUs U
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHble Ta3sl. HegTh 1 €€ mpoucxoxaeHue.
KamenHbIi1 yroiab ¥ npoaykThl ero nepepadbotku. CrnocoOsl nepepaboTKu HEPTH:



NEPETOHKA, KPEKUHT (TepMHUUYECKHUH, KAaTaTUTHYECKU), PUGOPMUHT, MUPOIUS3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTHdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIIECHUS] TajJoreHa Ha THAPOKCOTPYINTY, HHUTPOTPYIIY, THAHOTPYIIITY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zaumMoaeiicTBie TUTAIOr€HAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJLIOOPTaHUYECKUX COCIMHECHUSIX. Hcnonb3oBanue
TaJIOTCHIPON3BOHBIX ~ YIIEBOJAOPOIOB B OBITY, TEXHUKE M TPU CHHTE3E
OpPraHMYECKUX BEIICCTB.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEIIECTB M WX IMPEBPAIICHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJACcCOB (oOeclBeurMBaHUE OPOMHON WIU
MOMHOW BOJNBI, pacTBOpa MEpMaHTaHAaTa Kajus, B3aUMOJICHCTBHE alleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoga ¥ BOJOpPOJAa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OTUIICHA W
M3y4YEHUE €ro CBOMCTB, O3HaKOMJICHHWE C KosutekmusmMu «HedTe» m «Yromby», C
oOpa3laMd  IJIACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YIIICBOOPO/IOB 1 TAIOTCHIIPON3BOHBIX YTIICBOIOPOIOB.

Kucaopoacoaep:xamniue oprannyeckue coeIMnHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoOJIa M JTaHoia). ['omomornueckuit psjg, obOmas Qopmyna, wuzoMepus,
HOMEHKJaTypa U  kiaccupukanus. Du3MUECKHME CBOMCTBA  MpeAeNbHbBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOMHBIE CBS3UM MEXIAY MOJICKYJIaMU CITHPTOB.
XVWMHYECKUE CBOWCTBA: pEaKlUHW 3aMelIeHUs, JeTujpaTaliuu, OKHUCIICHHS,
B3aMMOJICHCTBUE C  OPraHMYECKUMH W HEOPraHWYCCKUMH  KHCJIIOTaMH.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHL. JIelCTBHE 3TaHOJIA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 2dupsl, HOMEHKIaTypa U u3oMepus. OcobeHHoCTH (PU3NYECKHX U
XUMUYECKUX CBOMCTB.

MHoOroaTOMHBIE CIHUPTHI — ATWICHIJIMKOJIb W TIHMIEpUH. Du3ndeckue u
XUMUYECKAE CBOMCTBA: PEAKIIUU 3aMEIICHUSI, B3aUMOJCHCTBUE C OPraHMYECKUMU
U HEOPraHMYECKMMU KHUCJIOTaMHU, KadyeCTBEHHas peakidusd Ha MHOTOaTOMHbBIC
cupthl. [IpencraBneHne 0 MeXaHW3ME PEAKIUNA HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranuzM denoBeka. (CrnocoObl TMOMy4eHUST W MPUMEHEHHUE
MHOTOaTOMHBIX CITUPTOB.

®enHon. CTpoeHHE MOJEKYJbI, B3aWUMHOE BIUSHUC THAPOKCOTPYIIBI U
o6enzonbHOrO simpa. dusmyeckue cpoiicTBa (deHona. OCOOCHHOCTH XUMUYECKUX



cBoiicTB (peHona. KayecTBeHHBIEe peakuuu Ha QeHod. TokcHYHOCTh (heHoa.
CrniocoObl monmyueHus u npuMmenenue penona. GenondopmaibaeruiHas CMoa.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomepus U HOMEHKJaTypa. Du3uyeckue CBOWCTBAa allbJIETUIIOB U
KETOHOB. XHMMHUYECKHE  CBOWCTBA  QIBJACTMAOB U  KETOHOB:  pEaKLUU
npucoenuHeHuss. OKUCIEHUE albIEruA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTUbL
Cnoco0ObI MOTy4eHUS U IPUMEHEHUE albJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/IeTbHBIE KapOOHOBBIE KUCTOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX TPENENbHBIX KapOOHOBBIX KHCIOT. BomopomHbie CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalMU, PEaKIUU C Y4aCTHEM YIJIEBOAOPOAHOrO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CJIOXHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THAPOKCHKAPOOHOBBIX KHCJOT. [IpencTaBuTeny BBICIIAX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxubie 3¢upbl. ['omonoruueckuilt psan, oOmas dopMmyna, HU30Mepus U
HOMEHKJIaTypa. PuU3MYECKMe W XMUMHUYECKHE CBOMCTBA: TUAPOJHM3 B KHUCJIOU H
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCJION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPHKAIIUX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpbUI4 KaK COJTM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuiel). MoHOcaxapuIbl: TIIOKO3a, (PYKTO3a, TallakTo3a, pubo3a,
ne3okcupuoo3a. dusnueckue CBOMCTBA M HaxoxkJeHue B mpupojae. DoTocuHres.
XHAMUYECKUE CBOMCTBA INIFOKO3bI: PEAKIIMU C Y4aCTUEM CHUPTOBBIX U AJIbIAECTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYECHUE B KU3HEACATEIBHOCTU Opranu3Ma. /[ucaxapuael: caxaposa, MaiabTO3a U
nakTo3a. BoccranasimBaronye 1 HEBOCCTaHABIMBAOIIME aucaxapubl. ['naponus
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
IVIMKOTEH W 1eiunoyio3a. CTpoeHne MakpoOMOJNEKYyJd KpaxMala, TIUMKOreHa H
LHEeJUI0I03bl.  PU3NYECKUMe CBOMCTBA Kpaxmajga H LEJUIK0JIO3bl. XHUMHUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUS C HOJIOM. XHUMHUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MoiydeHue 3(pupoB uemnono3bl. [loHstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEUIECTB M WX MPEBPALICHUNA:
PacTBOPUMOCTh Pa3IUYHBIX CITUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJICHHE ATUJIOBOTO CIHUPTA B albJEruj Ha pacKaJ€HHONW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTA JUXPOMATOM Kaliig (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB), KAa4YeCTBEHHBIC PEAKIMW Ha ambJeTHABl (C THAPOKCHIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpA TJIOKO3bl ¢ rugapokcunom menu(ll), BzaumonericrBue
Kpaxmalia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4d 1Mo TemMaM «CrupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A30Tcoaep:Kaliue OpraHuvdecKue coeJMHeHusl.

AMWHBI — OpraHMYECKUe MPOU3BOAHBIC aMMuaka. Knaccudukanuys aMuHOB:
anudaruyeckue W apoMaTUYeCKHe; IEepPBUYHbBIE, BTOPUYHBIE M TPETHUYHBIE.
Crtpoenne monekyn, obmas (opmysa, U30MepHsi, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHUIIMH — TIPEJCTaBUTENIb aMUHOB apomMaruyeckoro psjga. CrpoeHue
aHwIMHA. B3anMHOE BIHMsIHUE TPYIIT aTOMOB B MOJIeKyJie aHuiInHa. OcOOCHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJTYYCHUSI W TIpUMEHEHHE amudaThdeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH30J1a.

AwmuHokucioTel. HoMeHkmarypa u uzomepusi. OTnenbHble MPEICTaBUTENHN O
AMUHOKHCJIOT:  TJIMIWH, aJaHuH. Ou3ndeckwe CBOMCTBA aMHUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHCHUM, peaklus IOJIMKOHJICHCAIUHA, OOpa3oBaHUE TICNITHIHON CBS3H.
buonornueckoe 3naueHne aMuHOKUCIOT. CUHTE3 ¥ TUIPOJIN3 TISTITHIOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, JI€HATypalus,
KaueCTBEHHBIE PEAKIIUU Ha OENKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOopeHre OCIKOB B BOJAE, JAEHATypalus OCJIKOB IPH HArpeBaHUU, I[BETHHIC
peaknuu Ha O€TKH, pENICHWE OSKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A30Tcojiep)Kalue  OpraHUYeckue  coenuHeHus’» U «Pacnmo3HaBaHue
OpPTaHWYECKUX COCTUHEHUID.

BbicokomoJieKy IsipHbI€e COeUHEHMS.

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHDb MOJUMEPHU3AINH, CPEAHSS MOJICKYISIpPHAS



macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJIEKYJISIPHBIX COCIUHEHHN —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[lomumepHbie Marepuansl. [lmactmaccel  (MOMMATUIEH, MOJIUIPONUIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKHu
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HarypasibHbl€ (XJIOMOK, EPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJiap,
AJIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMble OTMMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHUE OJKCIEPUMEHTANbHBIX 3adad no Teme «Pacrmo3HaBaHue
IJ1aCTMAcCC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxxnenue MoONEKyIsIpHON (OPMYNBI OPraHHMYECKOro COCAMHEHUS TI0
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs 1o Mmacce (00BEMY)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00BEMY) MNPOAYKTOB
peakuMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUUH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3EU IPU U3YYEHUU OPraHUYECKON XWUMUHU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIBb30BAaHME KaK OOIIUX ©CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TIOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TMIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTe3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®dusnka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoOe COCTOSHUE
BEUIECTBA, (IM3MYECKUE BEIUYMHBI, €IUHULIBI W3MEpPEHUs, CKOPOCTb, SHEPIHs,
Mmacca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M TeTepoTpO(HBIA THUI MUTaHUA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OCJKH, YIJICBOMABI, JKUPbI, HYKICHHOBBIC KHCJIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sjiep. XUMHUUecKuid aneMmeHT. M3otonbl. CtpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHU. ATOMHbIe opouTanu. Knaccudukanus XuMuyeckux 3JeMeHToB (S-, P-,
d-, f-omementsl). PacmpeneneHue 9SJIEKTPOHOB IO AaTOMHBIM — OpOUTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(MUTYpAIlMd HWOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANMYECKOrO 3akoHa W llepmommueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM ¢ [epuojaM. J3HayeHUe
nepuoauueckoro 3akona /.. Menneneena.

XuMHYECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsi, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JTOHOPHO-AKLIENTOPHBIN. DHEPrus U JyinHa CcBsi3U. [[0JISIpHOCTH, HATPaBIEHHOCTH U
HACBIIIAEMOCTh KOBaJIEHTHOW CBsi3u. KparHeie cBs3u. Bopopoagnas cBs3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCAUHEHUM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeIuHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIDHOTO — CTpPOE€HHUS.  Twmbl
KPUCTALUTUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsitue o nucnepcHbix cucremax. MctuHubie pacTBOphl. lIpeacraBinenue o
KOJUTOMAHBIX pacTBopax. CrmocoObl BBIPAKEHHS KOHIIEHTpAIMM PacTBOPOB:
MaccoBasi J10JIs1 BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramioruaparsl.



Krnaccudukarus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUAIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHSI MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U IMPEBpallCHUS
SHEPIruu NMpU XUMHUYECKUX peakiusix. TernoBbie 3PPeKThl XUMUYECKUX PEaKIIHil.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omoreHHbI€ 1 reTeporeHHble peakiuu. Karanus n kaTanu3aTropsl.

OOparuMble 1 HEOOpaTUMbIC peakinu. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIOIIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABICHUE U KOHIIEHTPALMU BEIIECTB, YUACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu.  CTeneHb  OKUCJICHUS.
Okucnurenb M BOCCTAaHOBHUTENb. [Ipoliecchl OKUCIEHUS W BOCCTAHOBJIICHHS.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIoKEHUE TMEPOKCHUIA BOAOpPOAA B IIPUCYTCTBUU Karajau3aropa, MOJIEIU
KPUCTALTUYECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTpe/IeICHIE
cpeAbl pacTBOPOB C IOMOIIBK) HHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIWu U TOJIOKCHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuveckasi xuMmusi.

[lonoxenne HemeraiuioB B llepuomnueckot cucTeME  XMUMHUYECKHUX
sanementoB J.M. MenpneneeBa 1 0COOEHHOCTU CTPOEHHUSI UX aTOMOB. Duznueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOIHUSI HEMETAJUIOB (HA MPUMEpPE KHUCIOPOJIa, CEpPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydenue, ¢usznueckne W XUMHUYECKHE CBOWCTBA: PEAKIIUU C
METAUIAMM U HEMETAUIAMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WapuabL.
TomMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, cocoObl MONYYeHHUs, PU3HMUECKUE U
XUMHUYECKUE CBOMCTBA. ['aoreHoBoaopoasl. BaxkHene KUCI0pOACOAEpKALINE
COeIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIIOCOOBI MOJYYEHHUS
rajoreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.



Kucnopoa, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CHOCOOBI MOTyYEHUs
kuciopona. duznueckue U XMMUYECKUE CBOWCTBA U MPUMEHEHUE KHUCIOpPOAa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI IMOJNydyeHUs, (U3NYECKUE WU
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIOTHI. [IpuMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxaeHue B mpuUpoAe, CIOCOObI MONY4YEeHHs, (U3HUECKHE WU
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI ¥ UX coJid. OCOOCHHOCTU CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azora
U €r0 COeIMHEHUN. A30THBIE YI00PEHUSI.

®ochop. Haxoxnmenme B mpupoze, CrmocoObl ToJydeHws, (puzndeckue u
xumuueckue cBoictBa. Dochuasl u dochun. Oxcuanl docdopa, dhochopHas
kuciora u e€ comu. [lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHUSI.

Yrinepon, HaxOoXIEHHE B  OpHpPoOJE. AJUIOTPONHBIE  MOAU(DUKAIIH.
Ou3nveckue W XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Oxcun yriepona(ll), okcua yraepoga(lV), yrompHas kucimora u e€
coiu. AKTHBHPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHHe MPOCTHIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €T0
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTA, CUJIUKATHI
[IpuMeneHne KpeMHUs U €ro coeanHeHuM. CTEKII0, €ro MOMyYEHHE, BUAbI CTEKIIA.

[Tonoxxenne MeraiuioB B Ileproanueckor CUCTEME XUMUUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTpPOCHUSI DJIGKTPOHHBIX 000JI0OYEK aToOMOB MeTawioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEeKTPOXUMHUUYECKUI psll  HampsbkeHuid MertamwioB.  OOmue  crnocoObl
MOJTYyYEHUS METaJUIOB: THPOMETAILTYPIHS, MUPOMETALTYPTHs,
anektpomeramutyprus. [loHsitue o koppo3un metaioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetawoB |A-rpynnsl [lepuoanueckoid cUCTEMBI
XUMUYECKUX DJJIEeMEHTOB. Harpuihi u kanuil: nonydeHue, QuU3NUECKHE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka MetauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB U HUX COCIUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUIAPOKCHUA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOM MHUS.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

PU3NYECKHE U XUMHYECKUE CBOMCTBA XpoOMa M €ro coequHeHu. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl U auxpomaThl, UX
OKHUCJIMTENbHBIEC CBOMCTBA. [lonydeHne u npuMeHeHne Xpoma.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHia W €ro COECIUHECHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
maprania(Vll). Ilepmanranar kanus, ero OKUCIUTENbHBIE CBOMCTBA.

dusnyeckre U XUMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHui. OKCHUIIbI,
rugapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonmydenue u npuMeHeHue xKeje3a
U €rO0 CIUIABOB.

PusnyecKkrue 1 XUMHUYECKUE CBOMCTBA MeAU U €€ coenuHenuil. llonyyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[Muak: momydeHue, (U3NUECKHEe M XHMHUYECKHE CBOiCcTBa. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUAPOKCH/Ia IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prmeHenne
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
u3ydeHue o0pa3lloB HEMETa/UIoB, TopeHue cepbl, (ocdopa, keneza, MarHus B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U HIETOYHO3EMETBHBIX METAUIOB C BOAOW (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIIOT U
1iesI04Yel, KAYeCTBEHHBIE PeaKlMi Ha HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPO/a
U KaTHOHBI METAJUIOB, B3aUMOJICMCTBHUE THUJPOKCHUIIOB AIIOMUHHUS U IIMHKA C
pacTBOpaMu KHUCIIOT U WIEJIOYEH, pEelIeHUE SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasubl TJIaBHBIX TOATPYNI», «MeTasuibl HOOOUHBIX MOATPYIID».

XuUMHUS U KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs desnoBeuecTBa. [lonsTue
O HAy4YHBIX METOJAaX MO3HAHWUS W METOAOJIOTMA HAYYHOrO MCCIEIOBAHUS.
Hayunbie npuHIUIBI OPraHU3AMU XUMHYECKOTO MPOU3BOACTBA. [[poMBITIIEHHBIE
CIOCOOBI TTOTYYEHUSI BaKHEUIITUX BEIIECTB (HA IpUMEpPE MPOU3BOACTBA aMMHUAKa,
CEpHOM KHCIJIOTHI, MeTaHoJa). [IpoMbIluIeHHbIE CIOCOOBI MOTY4YEHUSI METAUIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOWMIEH Cpellbl U €ro MOCIEACTBHUS.
Ponb xumuu B o0ecrieueHr S3HEPreTuuecko 0€30macHOCTH.

XumMusg #  300pOBbe uenoBeka. JlekapcrBeHHbie cpexacrta. Ilpasuia
UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENnapaToB. Poiab XuMun B pa3BUTUU METULIUHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
oOecreyeHuu MUIIEBOM 0€30MacCHOCTH.

Kocmernueckue u mnapdroMepHeie cpeactBa. beitoBas xumwus. [IpaBuia
0€30MacHOr0 HCMOJIb30BAHMS TMPENapaToB OBITOBOM XHMHUU B TOBCEIHEBHOU
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHnvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHUalbl, KpPAaCKU, CTEKIJIO, KepaMHKa.
Marepuansl 11 3JIEKTPOHUKUA. HanoTEXHOIOTMMU.

PacuérHble 3agaum.

Pacuérer: Macchl BemecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH 00bEMY OAHOrO M3 Y4YaCTBYIOIIMX B PEAKIMM BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OIHO W3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €ClIM OJAHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONpeAcIEHHON
MacCOBOM JOJIEM pPACTBOPEHHOrO BEIIECTBA, MACCOBOM JOJIM UM MOJISIPHOU
KOHIICHTPAllMM BEUIECTBA B PAacTBOPE, [OJIM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETUUYECKN BO3MOKHOTIO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOITUX €CTECTBEHHO-HAYYHBIX IMOHSTHI, TaK M MOHATUN, IPUHATHIX B OT/IEIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOr' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CHUHTE3, KiacCUudUKalus, MEepUOJIUIHOCTb, HAOIOACHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

@dusuka: Marepus, MUKPOMHUD, MaKpOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICATBHBIN Tas,
(bu3nyuecKre BEIMYMHbI, €IUHUIIBI U3MEPEHUSI, CKOPOCTb, SHEPIHsl, Macca.

buonorus: kierka, opraHu3M, dKocucTema, ouochepa, METabOINU3M, MAKPO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YIIIEBOMbI, HYKIICMHOBBIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpalibl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOIUIUBO,
peECYPCHI.

TexHonorusi: XMMuU4YecKass MPOMBIIUIEHHOCTb, METAJUTYPIUsi, CTPOUTEIIbHBIE
MaTepHalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILEBAsT MPOMBIIIIEHHOCTb,
dbapmarieBTHUYECKAs MIPOMBIIICHHOCTb, ITPOU3BOACTBO KOCMETHYECKHUX



IperiaparoB, IIPOHU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



[UDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWKU HA VYIJIYBJIEHHOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM TMOAXOJAOM B CTPYKTYpE JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS
npenaMera «XuUMHUsS» Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUsl BBIJECJIEHBI CIEAYIOIIME COCTABIISIOIIME: OCO3HAHHE
OOYYaIOIIMMUCS POCCUMCKON T'PaKJAHCKOM MIEHTUYHOCTH; TOTOBHOCTh K CAaMOPa3BUTHIO, CaMOCTOSITEIBHOCTU H
CaMOOIIPEICNICHNI0; HAIMYUE MOTHBAIIMU K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOIECTBE MpPAaBWJIAMM W HOPMaMH TMOBEJCHUS; HAJIWYME MPABOCO3HAHUS, IKOJOTMUYECKOW KYJIbTYpHI;
CIIOCOOHOCTb CTABUTBH 1I€JIA U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MIPEIMETa «XHUMHUS» OTpaKaroT c(hOPMUPOBAHHOCTh OIBITA MO3HABATEIHLHOU U
MPAKTUYECKOMN AESITENIbHOCTH 00YYaIOIIMXCS B MPOIECCE peain3alii 00pa30BaTEbHON AESITEIIbHOCTH.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUS MpEIMETa « XUMHS» OTPaKarOT CPOPMUPOBAHHOCTH OIbITA MMO3HABATEIHLHOU U
MIPAKTUYECKON NESITEILHOCTH OOYYaIOIIMXCS B IMPOIIECCE peau3alui 00pa30BaTeNbHON JCSITEIbHOCTH, B TOM YHCIIC B
YacCTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS O0YUYaOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaKEHUS K 3aKOHY U IIpaBOTIOPSIIKY;

MPEJICTABIICHUS O COLUUATBHBIX HOPMaxX U MpaBUiIaX MEXIMYHOCTHBIX OTHOLIEHUHN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATENHHOCTH TPU CO3JAaHWUU YYEOHBIX MPOEKTOB, PEIICHUU YUEOHBIX H
MO3HABATEJIbHBIX 33/1a4, BHIMOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI APYTUX MPU aHAIIM3E PA3TUYHBIX
BUJIOB YUEOHOU JeATEIbHOCTH;

2) NIATPHOTHYECKOr 0 BOCTIUTAHUSA:

[IEHHOCTHOI'O OTHOIIEHUS K UCTOPUUECKOMY M HAyYHOMY HACJIEAUIO OT€UECTBEHHON XUMUMU;



YBa)KEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUYECKOrO MPHUIOKEHUSI XUMUHU, OCO3HAHUSI TOTO, YTO
JaHHbIE HAYKU €CTh PE3yJbTaT JJIUTEIbHBIX HAOIIOJEHUH, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOIO
TpyJa Y4EHBIX U TPAKTUKOB;

UHTEpeca M I03HABATEIbHbIX MOTHUBOB B MOJYYEHHMHM U MOCIEAYIOLIEM aHaiu3e WHGOpManuu O MEepPeloBbIX
JOCTVIKEHUSAX COBPEMEHHOU OTEUYECTBEHHON XUMMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHMS, Y TUYECKOrO MIOBEACHUS;

CIOCOOHOCTU OLIEHUBATh CUTYallUd, CBA3AHHBIE C XMMHYECKHMHU SIBICHUSMH, U NPUHUMATh OCO3HAHHBIC PELICHMUS,
OpPUEHTUPYSACHh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE IOBEICHUE U ITOCTYIIKM CBOMX TOBAPHILEH € ITO3UIIMIM HPABCTBEHHBIX U IIPABOBBIX HOPM
1 C YUETOM OCO3HAHMS ITOCIIEICTBUI ITOCTYIIKOB;

4) popMupoOBaHMA KYJIBTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 3710poBOro M 0e30macHoro oopasza »KU3HH, HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

COOMIOZICHUST TIPaBWJI OE30MacHOr0 OOpallleHUs] C BEIIECTBAMU B OBITY, TMOBCEAHEBHOW >KW3HH, B TPYIOBOU
NEATEIbHOCTH;

MOHUMAaHUsl LIEHHOCTU TMpaBUil HHAUBUAYAJBHOTO W KOJUJIEKTUBHOIO O€30MACHOrO TMOBEICHUS B CUTYyalUsX,
YIPOXKAIOLIUX 310POBBIO U )KU3HMU JIIOACH;

OCO3HAHUS MOCJIEICTBUN U HETIPUATHUS BPEIHBIX MPUBbIUEK (YIOTPEOIEHUS aIKOr0Jisl, HAPKOTUKOB, KYpPEHUs);

S) Tpya0BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-MCCIEA0BAaTEIbCKOM JEATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM,
TBOPYECKOW U JPYTHX BHJIAX JESITEIbHOCTH;

YCTAaHOBKM HAa aKTMBHOE y4acTHE B PELICHUU MPAKTUYECKUX 337a4 COLUMAIbHOW HANpaBJIECHHOCTU (B paMKax CBOETO
KJiacca, IIKOJIbl);

MHTEpeca K MPAKTHUYECKOMY HW3YYEHHUIO MPO(EcCHil pa3IuyHOrO poAa, B TOM YHUCIE€ HAa OCHOBE IMPUMEHEHHUS
IPEIMETHBIX 3HAaHUI 110 XUMUU;

YBaXEHHUS K TPYLY, JIOJAAM TPyZAa U pe3ysibTaTaM TPYJIOBOU JIEATEIILHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHUIYaJIbHONM TpaeKTOpUU oOpa3oBaHus, Oyayumied npodeccun u
pealin3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XWMHH, HHTEPECOB U
noTpedHocTeN 00IIEeCTBa;

6) 3K0JIOrN4ecKOro BOCIIUTAHUSA:

AKOJIOTUYECKH 1€JIECO00Pa3HOr0 OTHOIICHUSI K MPUPOJI€ KaK HICTOUYHUKY CYIIIECTBOBaHUS KU3HU Ha 3eMJI€;

MOHUMAaHUS TJII00ABHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX MPOIECCOB HA COCTOSTHHE
MIPUPOTHON U COLIMATILHOM CPEIBIL;

OCO3HAHMSI HEOOXOJAMMOCTH WCHOJIb30BAHUS JOCTIXKEHUM XUMHUHU [UJIsl PEIIeHHUs] BOMPOCOB PallMOHAIBHOIO
MPUPOIONOIb30BAHUS;

aKTUBHOTO HENPUATUSA IEWCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOLIEH MPUPOJHON Cpele, YMEHHUs MPOTHO3UPOBATh
HEOJIaronmpusATHBIE YKOJIOTHICCKUE TTOCIEACTBUS MPEATPUHIMACMBIX JCHCTBUI U TIPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOrO PKOJOTHYECKOTO MBIIIICHUS, SKOJIOTHUYECKON KYJIbTYPhI, OMBITA AESITEIBHOCTH IKOJOTUYECKOM
HaIIPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHKATHUBHOM M COLIMAJIBHOW MpPAaKTHKE,
CIIOCOOHOCTH U YMEHHMSI aKTUBHO ITPOTUBOCTOSTH UEOJIOTUU XeMOGhoOuu;

7) LUEHHOCTH HAYYHOI'0 IO3HAHUSA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKH;

MOHUMAaHUS CIEeUU(PUKU XUMHUU KaK HAyKd, OCO3HaHUsI €€ poiu B (POPMUPOBAHUU PaAlMOHATIBLHOIO HAYYHOTO
MBIIIJIEHUS, CO3/IaHUU IEJIOCTHOTO TIPEACTABJICHHUS 00 OKPYXKAIOIIEeM MHpPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIIEHUHU MTPOOJIEM COXpaHEHUs! TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH [IJII COBPEMEHHOM IHMBWIM3AIMU: B €€ TYMaHUCTUYECKON
HAIPABJIICHHOCTU W Ba)KHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUANbHON KYJIBTYPhI, B PEIICHUH TI00aJbHBIX MPOOIEM
YCTOWYUBOTO PAa3BUTHS YEIOBEUECTBA — CBHIPHEBOW, DHEPIEeTHYECKOM, MUINEBONH M HSKOJOTHUUECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, 00ECTICUCHUU YCIOBUM YCIEIIHOTO TPyAa U SKOJOTHMUYECKU KOMGMOPTHOM JKM3HU Ka)XJOro YieHa
o01I1eCTBa;

€CTECTBEHHO-HAYYHON TpaMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHUS JJIsl aHAM3a U OOBSICHEHUS SIBJICHHUI OKPYXKAIOIIEro MUpa U



IPOUCXOJAIMX B HEM HM3MEHEHHM, yMEHUs jejaTh OOOCHOBAaHHBIC 3aKJIOUYEHHUS Ha OCHOBE HAay4yHBIX (DaKTOB U
UMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO MCIOb30BaTh XUMUUECKUE 3HAHUS JIJISl PEIICHUS TPOOJeM B pealIbHBIX KM3HEHHBIX
CUTYaIUsIX;

MHTEpeca K MO3HAHUI0, UCCIIEI0BATENBCKON JeATeIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY TOJTYYEHUIO HOBBIX
3HAHWH MO0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM TpYJla B Pa3IUYHBIX chepax NpodecCuoHalIbHON AeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yNbTaThl OCBOCHHS MPOrpaMMbl 1O XUMHHM Ha YpPOBHE CpEIHEro ooiiero oOpa3oBaHUS
BKJIFOYAIOT:

3HaUMMBbIE JUIi  (POPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMMXCS MEXKIUCHUIUIMHAPHBIE (MEXIPEAMETHBIC)
OOIIIEHAyYHbIE TOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOM KapTUHBI MUpa M CHCIU(PUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAy4HbIA (DaKT,
TIPUHITAI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIeIOBaHUE, HAOII0IeHNEe, U3MEPEHUE, DKCTIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC JACHCTBHS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISATUBHBIC), O00ECIEUMBAIOIINE
dbopMupoBaHue ¢yHKIMOHAIBHON IPAMOTHOCTH M COLMATILHOM KOMIIETEHIIMN 00YJarOIINXCS;

CIIOCOOHOCTh OOYYAIOMUXCSl HMCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA U
YHHUBEpCAIbHbIC Y4eOHBIEC IEHCTBUA B MIO3HABATEIHLHOM U COI[UATBLHOM MPAKTHUKE.

MeranpenMeTHbpIe  pe3yabTaThl  OTPAXAIOT OBJIAJICHUEC YHUBEPCAIBHBIMA  y4E€OHBIMH  IT03HABATEIHLHBIMH,
KOMMYHUKAaTUBHBIMU U PETYISITUBHBIMU JACUCTBUSMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eCTBUS
1) 6a30BbI€e JJOrNYeCKHe AeliCTBUSA:
CaMOCTOSITEILHO (hOPMYIIMPOBATh U AKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;



ONpENENATh LIENH JACITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUM HUX AOCTHKEHUSA, COOTHOCUTH PE3YyJIbTAaThl
NEATENLHOCTHU C MOCTABJICHHBIMU LESIMU;

HCII0JIb30BaTh MPU OCBOSHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIIUICHUS: BBIICIATh XapaKTEPHbIE MPU3HAKU TTOHSATUN
U YCTaHABJIMBATh WX B3aMMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIME TOHSTHS JUIsl OOBSCHEHUS OTICIbHBIX (DAKTOB H
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJIs1 KJIACCU(UKAITUY BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABIIUBATh IPUUMHHO-CJIEICTBEHHbBIC CBSI3U MEX1Y N3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyX AeHUs (MHAYKTUBHBIC, NEAYKTUBHbBIE, MO AHAJOTUH), BBIABISATH 3aKOHOMEPHOCTH H
MIPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSIX, (POPMYITMPOBATH BHIBOJBI U 3AKITFOUCHIS;

MPUMEHSTH B MPOLIECCE MO3HAHUS UCTIOIb3yEeMbIE B XMMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, MPeoOpa3oBhIBAThH
MOJICITbHBIE TIPEICTABIICHUS — XUMHUYECKUU 3HAK (CHMBOJI) JIEMEHTA, XUMHUUYecKas (opMyra, ypaBHEHHWE XHMHYECKOU
peaKkiuu — MpU PEUICHUM Y4EeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSTh Ha3BaHHBIC MO/ICJIbHbBIC
NPEACTABICHUS JIJIs1 BHIABICHUS XapaKTEPHBIX MPU3HAKOB U3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKIIUIA.

2) 0a3oBbIe HCCIeN0BATEIbCKUE IEUCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUIA;

dbopMmynupoBaTh €M W 3aJladd  WCCIEIOBaHUs, KCIOJb30BaTh IIOCTABJIEHHBIE U  CaMOCTOSITEIBLHO
chopMyIMPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 711 (POPMHUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTHU BBICKA3bIBAEMBIX CYXICHUI;

BJIAQJCTh HABBIKAMHM  CAaMOCTOSITEJIBHOTO  IUIAHMUPOBAHUS W NPOBEICHHUS  YYCHUYECKHX  OKCIIEPUMEHTOB,
COBEPIIIEHCTBOBATh YMEHUS HAOMIOIaTh 3a XOJAOM TMPOIECCa, CAaMOCTOSATEIHHO IPOTHO3MPOBATH €r0 pPe3yJbTarT,
dbopMynrpoBaTh OOOOIICHUS W BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTU pPE3YJIbTAaTOB HCCIEAOBAHMS, COCTaBISAThH
00OCHOBaHHBINA OTYET O TIPOCIIAHHON PadoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEN0BATEIbCKONM M MPOEKTHOM JEATETLHOCTH, MPOSBISATH CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEHIEHUS MPAKTUYECKUX 3a7ad, IPUMEHEHHIO Pa3IUYHbIX METOJ0B
MMO3HAHUSL.

3) pa6ora ¢ uaopmanmeii:



OPUEHTUPOBATHCS B PA3NTMUHBIX HCTOUYHMKAX WHGoOpManuKu (HAY4YHO-TIOMYJsipHAs JUTEparypa XUMHUYECKOTO
COJIEpKaHMsI, CIpaBOYHBbIE TMOCOOUs, pecypchl MHTepHeTa), aHanu3upoBaTh HWHGOPMAIIUIO PA3IMYHBIX BUIOB U (POpM
IIPEICTaBIICHUS, KPUTUYECKH OIEHNUBATh €€ TOCTOBEPHOCTh M HETIPOTHBO PEUUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U IPUMEHSTH PA3IMYHbIE METO/IBI MPU MOUCKE U 0TOOpe UHPOPMAITUU, HEOOXOAUMOM IS
BBITIOJTHEHUS YI€OHBIX 3a/1a4 ONMPEACIEHHOTO THIIA,

MpUOOPETaTh OMBIT MCIOIL30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH W PA3IMYHBIX MOWCKOBBIX
CUCTEM;

CaMOCTOSITETIHHO BHIOMpATh ONTHUMAIBbHYIO (GOpMY MpencTaBieHuss WHGOpMAIMU (CXeMbl, rpaduKu, TuarpamMMbl,
TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCTIOJIhb30BaTh HAYUYHBIM S3BIK B KadyecTBE CpeACTBa MpH paboTe ¢ XUMUYECKOW WHGPOpMAIUEH: MPUMEHSTH
MEXIpeIMETHBIC ((PU3MUECKIE M MaTEMaTHYECKUE) 3HAKU ¥ CHMBOJIBI, (DOPMYITBI, a00peBUATYPhI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIUYCCKUC CPCACTBA HATI'TLIAHOCTH.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE eiiCTBUA:

3a1aBaTh BOIIPOCHI 11O CYHICCTBY O6CY)I(I[EI€MOI>’I TCMBI B XO0A€ AHaJIora W/ JAUCKYCCHHU, BBICKA3bIBaATh UCH,
(l)OpMy.TII/IPOBaTI) CBOM IMPECAJIOKCHUSA OTHOCUTCIIbHO BBIITIOJIHCHUS HpGZIJIO)KGHHOﬁ 3aga4u,

BBICTYNaTh C MPE3EHTAlMel pe3yJbTaTOB TMO3HABATEIBHON JIESITEIBHOCTH, IOJIYYEHHBIX CaMOCTOSTEIBHO WIIH
COBMECTHO CO CBEPCTHUKAMU IMPHU BBHIMOJIHEHUN XUMUUYECKOTO HKCIEPUMEHTA, MPAKTUUYECKON pabOThl MO HCCIIEIOBAHUIO
CBOMCTB M3y4aeMBbIX BEILIECTB, PeaIM3allMi y4eOHOTO MPOeKTa, U (OpMYIUPOBATh BBIBOJBI IO Pe3yJibTaTaM MPOBEIEHHBIX
HCCIe0BaHUM MYTEM COTJIaCOBaHUS MO3UIUNA B XOA€ O0CYX IEHUSI 1 OOMEHA MHEHUSIMU.

PeryasiTuBHbIe YHUBepPcaIbHbIe yUeOHbIE 1eiiCTBHA:



CaMOCTOSITEIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO IIO3HABATENBHYIO IEATEILHOCTD, ONPEAEIIsia €€ NEeNH U 3a1a4H,
KOHTPOJUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IpEAjiaraéMblil alrOpuTM JIEHUCTBUN INPH BBITOJHEHUU
y4eOHBIX U HUCCIENOBATEIbCKUX 3a/lay, BbIOMpaTh HauOosee 3(h(PEeKTUBHBIN COCOO MX PEHICHHS C YYETOM MOIyYEHUs
HOBBIX 3HAHUI O BEIIECTBAX U XUMUUYECKHX PEAKLUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb JESTEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOILICHKH.
NPEAMETHBIE PE3YJIbTATbBI
[IpeameTHbIe pe3ynbTaThl OCBOSHUS MPOrPaMMBI 110 XUMHUHM HA YTIyOJIEHHOM YPOBHE Ha YPOBHE CPEIHEro OOIIEero
00pa30BaHUs BKJIIOYAIOT creuuduueckue g ydeOHOro mpeaMera «XUMHsD HaydyHble 3HAHHUS, YMEHHUS U CIOCOOBI
JEeWCTBUI IO OCBOCHHUIO, MHTEPIPETALNY U MTPeoOpa30BaHUIO 3HAHUH, BUJIBI JESITEIHHOCTH 10 MOIYYSHHIO HOBOTO 3HAHUS
Y MPUMEHEHHUIO 3HAHWN B PA3iIMYHBIX YUEOHBIX CHUTYaIlUsX, a TaKKE€ B PEaTbHBIX KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
XxuMHen. B nporpaMMe o XMMuu npeiMETHbIE pe3yabTaThl IPEICTABICHBI IO FOJaM U3y4EHUSI.

10 KVIACC

[IpenmeTHbIE pe3yIbTaThl OCBOECHUS Kypca «OpraHu4ecKkas XUMMUsD» OTPaKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUNA: O MECTE Y 3HAYEHUU OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€
poiau B OOECleYeHUH YCTOMYMBOIO pa3BUTHS YEIOBEUYECTBA B PEIIEHUU MPOOJIEM 3KOJOTHYECKOW, IHEPreTHUECKON U
NUIIEBOM 0€30MacHOCTH, B Pa3BUTHUM MEIWLMHBI, CO3JAaHWU HOBBIX MAaTEpUANOB, HOBBIX HCTOYHUKOB SHEPrUH, B
o0ecreueHnn PalMOHaIBLHOrO MPUPOAONOIIB30BaHuUs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOLICH KyJIbTyphl YEIOBEKa, a
TaKXKe SKOJOTMYECKH 0OOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cperne;

BJIQZICHUE CUCTEMOW XUMHMUYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIOJATAIOIIME IOHATHUS — XUMHYECKUM
QJIEMEHT, aToOM, SAPO WM DIJIEKTPOHHas 000JIouKa aroma, S-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aTOMa, TUOpUAM3AIUS aTOMHBIX OpOUTaliel, MOH, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIICHb
OKHUCJICHHSI, XUMUYECKasl CBSI3b, MOJIb, MOJISIpPHAs Macca, MOJISIpHBIA OOBEM, YIIIEPOIOHBIN CKeleT, (yHKUHOHAIbHAs
rpynna, paaukall, CTPYKTypHble (GopMmyibl (pa3BEpHYTbIE, COKpAIIEHHBIC, CKEJIETHBIE), H30MEpUs CTPYKTypHas |
IPOCTPAHCTBEHHAsI (TeoMeTpuYecKasi, OINTHYECKas), H30MEpbl, T'OMOJIOTUYECKUN psZ, TOMOJIOTH, YIIIEBOAOPOBL,
KHCIIOPOJI- M a30TCOJEpKAIIME  OPraHWYECKUE  COCOWHEHMS, MOHOMEp, IIOJMMEp, CTPYKTYPHOE  3BEHO,



BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuid 3akoH JI. M. MenzeneeBa, TeOpus CTPOCHHS
oprannueckux BemectB A. M. ByrnepoBa, 3aKOH COXpaHEHHMsI MacChl BELIECTB, 3aKOH COXPAaHEHHsS W IPEBpAILCHUS
SHEPruu MpU XMMHUYECKUX PEAKLHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalye B OCHOBE IMOHMMAaHHWS NMPUYMHHOCTA M CHUCTEMHOCTH XWMHMYECKHUX SIBJICHWM; NPEICTABICHUS O MEXaHHW3Max
XUMHUYECKUX PEaKIUN, TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3AUMHOM BIIHUSIHUU
aTOMOB M TPYIIl aTOMOB B MOJIEKYJIax (MHAYKTUBHBIH u Me3oMepHbd 3ddekTs, opueHTantsl | u |l poma);
(paKTOIOTNYECKUE CBEIEHUSI O CBOWCTBAX, COCTAaBE, MOJIYYCHUN U O€30IMaCHOM UCIOJIb30BaHUH BaXKHEHIIINX OPraHUYECKUX
BEIIECTB B OBITY M IMPAKTHUECKOHN AESITEIIbHOCTH YEI0BEKA, OOIIMX HayYHbIX MPUHIUIIAX XMMHYECKOIO IPOU3BOJCTBA (Ha
pUMepe MPOU3BOJICTBA METaHOJA, epepadoTKH HePTH);

C()OPMUPOBAHHOCTb YMEHHUM: BBIABIATh XapaKTEpHbIE INPU3HAKU MOHATHM, YCTaHABIMBATh WX B3aUMOCBSI3b,
HCII0JI30BaTh COOTBETCTBYIOLIME MTOHATHUS ITPU OMUCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCIUHEHU;

c(OpMUPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS MOJIEKYISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX,
COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OPraHMYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKIMl U PACKPBIBATH UX CYUIHOCTb: OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii TMOCPEICTBOM COCTaBJEHUSI JJIEKTPOHHOrO OajaHca JTUX peaklUil, peakiuil HOHHOro oOMeHa MyTEM
COCTAaBJICHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

W3rOTABJIMBATh MOJEIIN MOJIEKYJI OPraHMYECKUX BELIECTB JUIsl MIUIFOCTPALUU UX XMMUYECKOTO U MPOCTPAHCTBEHHOT O
CTPOEHUS;

c(OPMHUPOBAHHOCTb YMEHHI: yCTaHABIMBATH MPUHAIEKHOCTh H3YYEHHBIX OPraHUYECKUX BEIIECTB MO UX COCTaBY U
CTPOCHHUIO K OINpPEAEIEHHOMY KJIAcCy/TpyIIie COSAVMHEHMM, /1aBaTh UM HAa3BaHUSA IO CHCTEMAaTH4YECKOW HOMEHKIAType
(IJUPAC) u mpuBOAWTH TPHBHAJIBHBIE HA3BAaHUS IS OTACIBHBIX MPEICTABUTENICH OPraHMYECKUX BEIIECTB (D THUIICH,
AlETWIICH, TOJIyOJI, INIMLEPUH, 3THICHIJIMKOIb, (eHON, (OpMalIbIEerul, aleTalbJeTu]], aleTOH, MypaBbUHAs KHCIIOTA,
YKCYCHasi KHCJIOTa, CTEApUHOBAsI, OJIEMHOBAs, NAJIbMUTUHOBAS KUCJIOTHI, TJIMIUH, aJlaHuH, MaJIbT03a, (PPyKTO3a, aHWUIIMH,
JUBUHWII, U30MPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

C(OPMHUPOBAHHOCTb YMEHHs ONpPENEsITh BUJ XUMUYECKOW CBS3M B OPraHUYECKUX COCAMHEHMSIX (KOBAJIEHTHas U
MOHHAsl CBSI3b, G- U T-CBSI3b, BOJOPOJIHAA CBS3b);



Cc(OPMHUPOBAHHOCTb YMEHHUS IPUMEHSATH MOJI0KEHHSI TEOPUU CTPOSHUsI OpraHndeckux Bemects A. M. byrnepoBa s
00BSICHEHHSI 3aBUCMOCTH CBOKMCTB BELIECTB OT UX COCTAaBA U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKHE U XMMHUYECKHE CBOMCTBA THUITMYHBIX
IPEICTABUTEIIEH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKJIOATIKAHOB, AJIKEHOB, aJKaJUEHOB, aJKWHOB,
apOMaTUYECKUX YIIEBOAOPOJOB, CIUPTOB, ANbJIETUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXHBIX 3(PHUPOB,
KHUPOB, HUTPOCOEIUHEHUH U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, - U TOJIMCAXAPUIOB), HILTIOCTPUPOBATH
TFEHETUYECKYI0 CBSI3b MEXIY HHMHU YPaBHEHHSIMH COOTBETCTBYIOIIMX XWMHUYECKMX PEaKUUd € HCHOJIb30BAHUEM
CTPYKTYPHBIX OpMYI;

C(OPMHUPOBAHHOCTh YMEHHUS TOATBEPXAATh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHUMOCTH PEaKLHOHHON
CHIOCOOHOCTH OPraHMYECKHUX COCAMHEHHMH OT KpPaTHOCTU M THUIIa KOBAIEHTHOM CBS3U (G- U M-CBSA3M), B3aUMHOI'O BIHSHHUS
aTOMOB U TPy aTOMOB B MOJIEKYJAX;

c(OpMUPOBAHHOCTh YMEHHMS XapaKT€PU30BaTh HICTOYHUKH YIIIEBOJIOPOIHOTO ChIphs (HE(DTh, MIPUPOIHBIN ra3, yrojb),
CHocoOBI €ro NepepadoTKU U MPAKTUUECKOE MPUMEHEHHUE MPOTYKTOB MEPepadOTKH;

c(OPMUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJAaX IO3HAHMS — HaOIIOACHUH,
U3MEPEHUH, MOJIETIMPOBAHNUH, SKCIIEPUMEHTE (PEaIbHOM M MBICIICHHOM) M YMEHMSI IPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUSI NMPUMEHATh OCHOBHBIE OMNEPALUU MBICIUTEIBLHON AESITEIbHOCTH — aHAIU3 M CUHTES3,
CpaBHEHHE, O00O0OIIEHUE, CUCTEMATU3ALMIO, BBISBJICHUE NPUUYMHHO-CIEICTBEHHBIX CBSI3€M — JJI1 U3Y4YEHUsT CBOMCTB
BELIECTB U XUMHUYECKUX PEAKLIN;

C(POPMUPOBAHHOCTb YMEHUM: BBIABIATH B3aUMOCBSI3b XMMMUYECKMX 3HAHUU C MOHATHSAMHU M IPEICTaBICHUSMHU
JAPYTUX €CTECTBEHHO-HAYyUHBIX MPEAMETOB JUIid 0ojiee OCO3HAHHOIO MOHMMAHHUS CYHIHOCTH MaTepuajbHOrO €IMHCTBA
MUpa, HCIOJIb30BAaTh CHUCTEMHBIE 3HAHMUS MO OPraHUYECKOM XUMHUHU JUId OOBSICHEHHS M IPOTHO3UPOBAHUS SIBICHUH,
MMEIOIIHNX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHUM: IPOBOAUTH PACUETHI 0 XUMHUUYECKUM (POpMYJIaM M YPAaBHEHHSIM XUMHUYECKUX PEaKIUi
C UCMOJb30BaHUEM (PU3UYECKUX BETMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BEILECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUEThI MO HAXOXKIACHUIO XUMHUYECKOU (DOPMYIIbl BEIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XMUMHUYECKUX 3JIEMEHTOB, IPOAYKTAaM CrOpaHMsl, MJIOTHOCTU Ia3000pa3HbIX BEILECTB;



chOpMUPOBAHHOCTh YMEHHUW: TPOrHO3MPOBATH, AHAIM3UPOBATH U OIEHUBATh C TMO3ULUA HIKOJIOTHYECKOU
0€30MacHOCTH TIOCJICJICTBUSL OBITOBOM M TPOU3BOJACTBEHHOW JEATENLHOCTH 4YEJIOBEKa, CBS3aHHOW C MepepaboTKon
BEIIECTB, MCIOJIb30BaTh MOYYCHHBIC 3HAHUS VIS TIPUHSATHS TPAMOTHBIX PEIICHUHA MPOOJIeM B CUTYAIMsIX, CBSI3aHHBIX C
XUMMEM;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSTEIHHO TUTAHUPOBATH M MTPOBOJUTH XUMHYECKUH IKCTICPUMEHT (TIOJyICHUE U
U3Y4YCHHE CBOMCTB OPraHUYeCKWX BEIIECTB, KAYECTBEHHBIE PEAKIIMU YIJIEBOJOPOJOB PA3JIMYHBIX KIACCOB W
KHUCIIOPOJICOAEPIKAIIUX OPTaHUYECKUX BEIIECTB, PEIIEHNE IKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTraHUYECKUX
BEIIIECTB) C COOJIOJICHHEM TMpaBHJI OE30MAaCHOr0 OOpaIlleHHsT C BEIIECTBAMU M J1AOOpaTOPHBIM O00OpPYAOBaHUEM,
dbopMynHpOBaThH MENIb UCCIECIOBAHUS, TPEACTABISATh B PA3IMYHON (HOpME Pe3ylIbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMECHHIA:

coOMrofaTh TMpaBUjia AKOJOTHYECKH IIEIecCO00pa3sHOr0 TOBEACHUS B OBITY M TPYAOBOW JCATEIHPHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbS, OKPYKAIOIICH MPUPOTHOMN CPebl U TOCTUKEHUS €€ YCTONYMBOTO pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCHCTBUS HA XWUBBIC OpPraHWU3MBI OINPEICIEHHBIX OPraHMYECKUX BEIIECTB,
noHuMasi cmbica rokasaress [1K;

aHAJIM3UPOBATH IIEIECOO0PA3HOCTh MPUMEHECHHSI OPTaHMYECKUX BEIIECTB B MPOMBIINUICHHOCTH W B OBITY C TOYKH
3pEHUS COOTHOIICHHS PUCK-TIOJTH3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IICJICHAMPABICHHBIN MOUCK XUMHUUYECKOW HH(POPMAIUU B PA3TUIHBIX
UCTOYHMKAaX (HaydyHas U Yy4yeOHO-HaydHas JuUTepaTypa, CpeAcTBa maccoBoll uHPopMmauuu, WHTEpHET U aApyrue),
KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 HWHGOpMaIuio, mnepepabarsiBaTh €€ W HCIONb30BAaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OO01mas 1 HeopraHu4IecKas XUMHUsD» OTPaKAIOT:

chOpMUPOBAHHOCTh MPEJCTABICHUNA: O MaTepPUATLHOM E€IUHCTBE MHpPa, 3aKOHOMEPHOCTSIX W I03HABAEMOCTHU
SIBJICHUW TIPUPOJIBI, O MECTE M 3HAYECHUU XMMHUHU B CHUCTEME C€CTCCTBEHHBIX HAyK U €€ poJiu B 00€CIIeYeHUN YCTOWIHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM IKOJIOTHYECKOM, IHEPreTUUYECKON W MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTEPHAJIOB, HOBBIX MCTOYHUKOB DHEPTHUH, B OOSCIEUYCHUH PAMMOHAIBHOTO MPUPOIONOJIB30BAHUS, B



(OpMUPOBAaHUU MHUPOBO33PEHUS U OOILIEH KyJIbTYphl UEIOBEKA, a TAKXKE JKOJOIMUECKH OOOCHOBAHHOIO OTHOILEHUS K
CBOEMY 370POBbIO U IIPUPOIAHOM CPELE;

BJIQJICHHUE CUCTEMOM XMMHUYECKHX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOLIME TMOHATHS — XUMUYECKHM
DIIEMEHT, aTOM, SIIPO aToMa, HM30TOIbI, AJICKTPOHHAs 000JI0YKa aroma, S-, P-, 0-aTOMHbIE OpOHWTANIM, OCHOBHOE U
BO30Y)KIEHHOE  COCTOSIHUSI ~ aToMma, rulOpuau3anus aTOMHBIX — opOWUTalied, WOH, MOJEKYJa, BaJEHTHOCTD,
ANEKTPOOTPULIATENLHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKas CBSI3b (KOBAJIEHTHAs, MOHHAs, METALINYECKAs, BOJOPOIHAS),
KPUCTAIMYECKAsT PEIIETKA, XUMHUYECKas pEeaklMs, pPacTBOp, 3JIEKTPOJIUTBHI, HEANEKTPOIUTHI, SJIEKTPOJIUTHYECKAS
JUCCOLMAls, CTENEeHb AWCCOLMALMU, BOAOPOAHBIM IIOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3(PQeKT
XUMHUYECKOM pEaKUuu, CKOPOCTb XHMHYECKOW pEaKIMh, XUMHUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUUECKON AMccOolMalny, nepuoanueckuil 3akoH .M. MenzaeneeBa, 3aKOH COXpaHEHUs Macchl BEIIECTB, 3aKOH
COXpPaHEHHUs] M MPEBPALLEHUS HHEPruU NpPHU XHUMHUYECKHMX PEAKLHUAX, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; COBPEMEHHBIE ITPEACTABICHHS O CTPOECHUH BEILIECTBA HA
aTOMHOM, MOHHO-MOJIEKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; MPEACTABJICHHUS O MEXAHM3Max XMMHUYECKUX PEaKIuH,
TEPMOJMHAMHUYECKNX M KHHETHYECKMX 3aKOHOMEPHOCTSX MX IMPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHH, PAcTBOpPax U
JTUCIEPCHBIX cUCTeMax; (PaKTOJOTMYECKUE CBEJEHUSI O CBOMCTBAX, COCTABE, MOJYYEHUU M O€30MaCHOM HCIIOIb30BAaHUU
BXHEHIIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEbHOCTH YEJIOBEKa, OOIIMX HAay4YHBIX MPUHIHUIIAX
XUMHUYECKOT0 IPOU3BOJICTBA;

C()OPMUPOBAHHOCTb YMEHHUM: BBIABIATh XapaKTEpHbIE INPU3HAKU IOHATHM, YCTaHABIMBATh HMX B3aUMOCBSI3b,
MCITI0JI30BaTh COOTBETCTBYIOLME MOHATHUS ITPU ONMCAHUNA HEOPraHWYECKUX BEUIECTB U UX MPEBPAILCHHUI;

C()OPMUPOBAHHOCTh YMEHHUS HCHOJIb30BaTh XUMUYECKYI0 CHMBOJUKY JJIsi COCTaBl€HUS (OPMYN BELIECTB U
ypaBHEHUN XUMHUYECKUX peakuui, cucremarndeckyio HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIHHBIX
BEIIIECTB;

C()OPMUPOBAHHOCTh YMEHMsI ONPEAENATh BAJICHTHOCTb W CTENEHb OKHUCIEHUS XHUMHYECKHUX DJJEMEHTOB B
COCIMHEHHUAX, BUJl XUMUYECKON CBSA3M (KOBAJEHTHAs, MOHHAsS, METAUIMYECKas, BOAOPOJHASA), THUIl KPUCTAIUIMYECKOU
PEMIETKN KOHKPETHOT' O BELIECTBA;



C(POPMUPOBAHHOCTb YMEHHSI OOBSCHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHAA XUMHUYECKOW CBSA3M M THUIIA
KPUCTAJUIMYECKOMN peIéTkr, OOMEHHBIN U TOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHUI: KJIACCU(ULIUPOBATH: HEOPraHMYECKHUE BEIIECTBA M0 UX COCTaBY, XUMUYECKUE PEAKIIUU
[0 pa3IUYHbIM IpU3HAKaM (YUCIY U COCTaBY pPEarupyrolMX BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuuH, U3MEHEHHUIO
CTENEHEl OKHUCIJIEHUS DJJIEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTajlu3aropa W JpPYTHE); CaMOCTOATENIbHO BBIOMpPAThH
OCHOBAHUS ¥ KPUTEPHUH [T KIacCU(UKALIMY M3Yd4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIHiA;

c(OPMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICT mepuoanydeckoro 3akoHa J[. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro CUCTEMaTU3UPYIOLLYI0, OObSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKLINU;

C(OPMHUPOBAHHOCTh YMEHHII: XapaKkTepru30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB XMMHUYECKUX 3JIEMEHTOB
nepBoro—uerséproro nepuonos llepmoanueckoin cucremsl .M. MenneneeBa, MCHONIb3Ysl IOHATHSA «IHEPIETHUECKUE
YPOBHI», «IHEPreTHUECKUE MOTyPOBHU», «S-, P-, 0-aTOMHBIE OpOUTAIIN», «OCHOBHOE M BO30YKIEHHOE YHEPTeTUICCKUE
COCTOSIHUSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTHM M3MEHEHMSI CBOMCTB XMMHYECKHUX 3JEMEHTOB M HMX COEAMHEHUH IO
nepuonaMm u rpynmnaMm llepuoanueckoin cucremsl 1. M. MenneneeBa, BaJICeHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHUSI UX IEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh (OMHUCHIBATH) OOIME XMMHUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, TIOATBEPKIATh CYHMIECTBOBAHMWE TE€HETHYECKOM CBA3W MEXKAY HEOPraHMYECKMMH BEIIECTBAMU C IOMOIIBIO
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

C(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKUUi IMOCPEICTBOM
COCTaBJICHHs JJIEKTPOHHOTO OajlaHca 3THX PpEeakLMi; peakuuid HOHHOro OoOMEHa INYTEM COCTaBICHMS UX IOJHBIX U
COKpAaIIEHHbIX HOHHBIX YPAaBHEHUW; peakluil TUApoNM3a; peakluil KOMIUIeKcooOpa3oBaHusl (Ha IpUMeEpe
T'HJIPOKCOKOMIUIEKCOB IIMHKA U QJIFOMUHUS);

C(OPMUPOBAHHOCTb YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHHWA XHMHUYECKUX peakiuil ¢ yd4yéToM uX
DHEPreTUYECKUX XAPAKTEPUCTUK, XAPAKTEP U3MEHEHUS CKOPOCTH XMMHUUYECKOM PEaKIMH B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TaK)XE XapaKTep CMEILECHUS XUMHUUYECKOTO PaBHOBECHS IO BIUSHUEM BHEIIHUX BO3JAeHCTBUH (npuHLmn Jle
[llatenne);



c(hOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUUCCKHE PEaKIHMH, JIekKaIlie B OCHOBE ITPOMBIIIJIEHHOIO
MOJIYYCHHUSI CEPHOM KHUCIIOTHI, aMMHaka, OOIMe Hay4dHbIe MPUHIUIB XUMHUYECKUX ITPOU3BOJICTB; I11€JIECO00PA3HOCTH
MPUMEHEHUSI HEOPTaHUUECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK -110J1h34;

c(hOpMHUPOBAHHOCTD BIIAJICHUS CHCTEMOM 3HAHUN O METOAaX HAYyYHOTO MO3HAHUS SBJICHUN MPUPOIBI — HAOIIOEHUE,
U3MEPEHHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peasIbHBIM M MBICIICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHS
IPUMEHSTh 3TH 3HAHUSA IPU SKCIICPUMEHTAIHHOM HMCCIICIOBAHUN BEIISCTB M JIJIS OOBSICHCHHUS XHUMHYECKHX SBIICHHM,
MMEIOIIUX MECTO B IIPUPOJIC, MPAKTUUECKON AEATEILHOCTH YEJIOBEKA U B MIOBCEIHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUS BBISIBISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUSAMHU U MPEJCTABICHUSIMHU JAPYTUX
€CTECTBEHHO-HAYUYHBIX NPEIMETOB AJis 00J€€ OCO3HAHHOTO MOHUMAHUSI MaTepUaIbHOIO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHHS MPOBOAUTH PACUEThl: C HCIOJIB30BAaHMEM IIOHSATUM «MaccoBas JOJIsI BeEIIeCTBa B
pacTBOpe» U «MOJISIpHAsE KOHIEHTpAIM»; MACChl BEHIECTBA WM O0BbEMA rasa Mo MU3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Uiu 00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMM BEIIECTB; TEIIOBOro dPdekTa peakiiuu; 3Ha4eHUs BOJOPOTHOTO
TIOKa3aTesIsl paCTBOPOB KUCJIOT U IIEJIOYEH ¢ U3BECTHOM CTENEeHBIO JUCCOIMAIINN;, MacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOAYKTa PEaKUHUH, €CIM OJHO M3 HMCXOAHBIX BEHIECTB JAaHO B BHUJIE PACTBOpPA C OMNPEICIEHHOM MACCOBOM HOJIEH
pacTBOPEHHOIO BEIIECTBAa WM JaHO B H30BITKE (MMEET IpPHMECH); JOJIM BBIXOJAa MPOJYKTa PpPeaKIuu, OO0bEMHBIX
OTHOIIIGHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSATEIHLHO TJIAHUPOBATh M MPOBOJUTH XUMHUYECKUM HKCIEPUMEHT (IIpOBEICHUE
peakmuii MOHHOTO OOMEHa, IMOATBEPXKIACHHE KAaYeCTBEHHOIO COCTaBa HEOPraHWYECKHX BEIICCTB, ONMPEACICHHE CPEIbl
pPacTBOPOB BEIIECTB C MOMOIIBI WHIWKATOPOB, W3yYEHUE BIMSHUS PA3IUUHBIX (PAaKTOPOB HAa CKOPOCTh XUMUUYECKOM
peakiuu, pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad 1mo Temam «Mertamiby u «Hemeramnsl») ¢ COONIOACHUEM MPaBUI
Oe3zomacHOro oOpalleHus ¢ BEIIeCTBaMU U J1abOpaTOpHBIM 000pyIOBaHHEM, (OPMYJIUPOBATH II€Ib MCCIICIOBAHMS,
MIPENICTABIIATH B pa3IUIHON (popMe pe3ysIbTaThl IKCIIEPUMEHTA, AaHAIM3UPOBATh U OIICHUBATh X TOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHMI: COONIOAATh TMpaBHUia TOJIB30BAHUS XUMHUUYECKOM TOCYIOH U J1abopaTOpHBIM
o0opynoBaHKEM, OOpAIllCHHS C BEIIECTBAMHM B COOTBETCTBUM C HHCTPYKIUSAMH 110 BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OMBITOB, JKOJIOTMYECKH I€JIECOO00pPa3HOr0 IMOBEACHUS B OBITY U TPYIAOBOM JEATEIHLHOCTH B IEIAX
COXPaHEHUsI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOTHON CpeAbl U JOCTHIKEHUS €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABATH



OIMACHOCTh TOKCHUYECKOTO JICUCTBHS HA KUBbIE OPraHU3MBbI OMpPEACIEHHBIX HEOPraHUYECKUX BEIIECTB, MOHUMAs CMBICI
noka3zaress [TIK;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IICIICHANPABICHHBINH MOUCK XUMHUYECKOW HH(POPMAIUA B PA3TMIHBIX
UCTOYHMKAX (HaydyHas u Yy4yeOHO-HaydHas JUTepaTypa, CpeAcTBa maccoBol wunHdopmanuu, WHTEpHET u Apyrue),
KPUTHYCCKHA aHAIM3UPOBATh XUMHUYCCKYIO HHGOpMaIMio, mepepadareiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUH C
MOCTaBJICHHON y4eOHOH 3a1auei.
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Knaccudukanus peakuuii B
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cTpoeHue MonekyJl. CTpyKTypHas U
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15
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16
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24
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(dbopmyna, HOMEHKIIATypa.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJ OeH30I1a U
TOJyOJa, UX (U3NYEeCKHe CBOMCTBA

29

XVWMHUYECKHUE CBOMCTBA apEHOB:
peaKIy 3aMeIEeHUS

30

XUMHUYECKHE CBOMCTBA APEHOB:
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XUMUYECKUX PEAKIIH.
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kinaccupukanus, Gu3nyecKue
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XUMHUYECKHE CBOMCTBA MPEAEITbHBIX

45 OJTHOATOMHBIX CITUPTOB
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KapOOHOBBIX KHCIIOT, UX MOIOLIEE
nevictBue. IloHATHE O CHHTETUIECKUX
Morox cpeacteax (CMC)

73

I'eneTnueckas cBs3b YrjeBoa0poa0B
H KUCJIOpOACOACPKAINX
OpraHUu4CCKUX BCIICCTB

74

Pacuérel o ypaBHEeHHSM
XUMUYECKUX PEAKIIHI

75

Cucrematuzauus U o0o01IeHne

(dhopMbI yueOHOI
JesITeNbHOCTH

Conepxxanue
YPOKOB (110
IUTaHY YUUTEs)

Mecsauauk
0e30macHOCTH




3HAHUH 110 TEME

76

OO0mras XxapakTepucTHKa yrieBO0B U
KJIaccu (pUKaIus yriieBoJ0B (MOHO-,
TV~ U TIOJICaXapHUIbl)

77

Monocaxapuabl: GU3NIecKre
CBOWCTBA M HAXOXKJICHUE B MIPUPOJIC

78

[IpumeHenue rioKo3bl, €€ 3HaUeHH e
B )KU3HEIEATEILHOCTH OPraHu3Ma

79

Jucaxapuipsl: caxapo3a, MaJIbTo3a U
nakro3a. Haxoxaenue B mpupoae u
IIPUMEHEHUE TUCaXapuI0B

80

[Monucaxapuabl: cTpoeHHE
MaKpOMOJICKYJI, GU3HUECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHCHHUE

81

[TonsiTue 00 MCKYCCTBEHHBIX
BOJIOKHaX

82

Pemenne pacueTHbIX 3a1a4 Ha
OTIpEe/IeIeHHE JIOIH BBIXO/1a MPOTYKTa
pEaKIuu OT TEOPETHUECKHI
BO3MOKHOT'O

83

Cucrematn3anus 1 00001IeHIE
3HaHUH 10 pa3fery

84

KonTponpHas pabora 1o Teme
"Kucnoponconepxariue
OpraHUYECKHE COeTMHEHUs"

85

AMUHBL: KJ1accupUKalus, CTpOCHHE
MoJIeKy1, o0mas popmyna,
HU30MepHUsl, HOMEHKIAaTypa U

JeHp
pOCCHUICKOM
HayKu




¢uznyeckue cBoicTBa

86

XUMHUECKHE CBONCTBA
ampaTHIECKUX aMHHOB

87

AnnnuH: CTpOCHUC aHUJIMHA,
0COOEHHOCTH XUMHUYECKUX CBOMCTB
AdHUJINHAa

88

Crioco6bI mosTyueHus ¥ IpUMEHEeHHe
anupaTHIeCKX aMUHOB

89

AMUHOKHCIIOTBI: HOMEHKJIATypa U
nu3zomepusi, (pu3NYecKue CBONCTBA.
OT):[GJ'H)HBIS npeaACTaBUTCIIN OL-
AMHHOKHCJIOT

90

XUMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT,
HX OMOJIOTHYECKOE 3HAUYEHHE
aMUHOKHUCTOT. CHUHTE3 U THUAPOJIN3
IICITUIOB

91

benku kak npupogHBIE TOJUMEPHI;
CTPYKTYpPHBI O€JIKOB

92

XUMHAYECKUE CBOMCTBA OCIIKOB

93

AzoTtconepxaliue
TCTCPOUUKINICCKUEC COCIUHCHU .
HyxiienHOBBIE KMCIOTHL: COCTaB,
CTpOEHHE U OHOoJIoruueckas posb

94

[IpakTrueckas padbora Ne 4. Pemenue
SKCIEPUMEHTATIBHBIX 33/1a4 110 TEME
"AzoTcoaeprkaiiye OpraHuuecKue
coeuHeHus"

95

[Ipaktueckas padorta Ne 5. Perenue




9KCIIEPUMEHTAJIBHBIX 33/1a4 M0 TEME
"Pacno3naBaHue OpraHuyeCcKuX
coeuHeHun"

96

KonTtponbshas paborta o reme
"A3oTcoaepKane opraHu4ecKue
COeTUHEHHUS"

97

OCHOBHEI€ TOHATHSI XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/'I u
MECTOAbI UX CUHTE3a —
nojimMepu3anus U MOJIMKOHACH CalluAd

98

IInactmaccel. YTuiamnzanus u
nepepaboTKa MIacTHKa

99

DnacToMepbl: HaTypaJIbHbIN
CUHTCTUYCCKHEC KaydYyKHU. Pe3nna

100

BouslokHa: HaTtypasbHbIE,
HCKYCCTBEHHbBIE, CHHTETUUYECKHE.
[Tonmumeps! cnennanbHOro
Ha3HAYCHUS

101

[IpakTueckas padorta Ne 6. Pemenue
JKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TeMe
"Pacmo3naBanue miacTMacc u
BOJIOKOH"

102

O0001Ie e U cUcTEMAaTU3aLUs
W3YYCHHOr0 MaTepuaja Mo TeMe
"BricokoMoOsIEKyIIpHBIE
coenuuenusa"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1IJI5S1 YYEHUKA
* Xumus, 10 knacc/ [TyzakoB C.A., Mamuuna H.B., Ilonikos B.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

* Xumus, 11 xnacc/ [TyzakoB C.A., Mamuuna H.B., ITorkos B.A.,
AknronepHoe o61iectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI JIJISI YYUTEJISA

Cnankos, .I'. OctpoymoB. — 2-oe uza. — M.: [Ipocssuienue, 2020.
Mertoauueckoe nmocodue ais yautens, ['abpuensu O. C., Octpoymos U. I'.,
M.; Ipoda,2003

Hacronbnas kuura g yautens xumud. 10 kinace., ['abpuensn O.C., M.;
Hpoda, 2003

3amaun, ynpaxkaenus, Tectol. 10 kmacc., ['abpuensa O.C., M.; lipoda, 2003
Cnankos, I.I'. OctpoymoB. — 2-oe uza. — M.: [Ipocesienue, 2022.
Meronuueckoe nocobue ainst yuurens, ['adpuensan O. C., OctpoymoB WU. T'.,
M.; Opoha,2003

HactonpHas kaura nis yautens xumuu. 11 knacc., ['abpuensu O.C., M.;
Hpoda, 2003

3agaum, ynpaxkHeHus, Tectol. 11 knacc., 'abpuensu O.C., M.; [Ipoda, 2003

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

http://school-collection.edu.ru/ - Equnas komtekmus mudpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - snexTponnas Bepcus razerst "Xumus"
npuioxenue K "1 ceHTsops”

http://pedsovet.org/ - Tlencoser.org. JKuBoe mpocTpaHCTBO 0Opa30BaHUS.
HHTEepHET-PECYPC COAEPKUT TEOPETHUECKUE U IPAKTUYECKHE MATEPHAIIBI IS
IIPOBEICHUS YPOKOB, BHEKJIACCHBIX MEPOIIPUATH I

http://www.uroki.net/ - UROKI.NET. Ha crpanunax storo caiita Ber Haiifere
MOYPOYHOE M TEMATHYECKOE IIJIaHUPOBAHKUE, OTKPBITHIC YPOKH, CIICHAPHH
IIKOJIbHBIX MPA3THAKOB KJIACCHBIC YacChl, METOJINYCCKUE pa3pabOTKH,
KOHCIICKTBI YPOKOB, JJa0OPaTOPHBIC, KOHTPOJIbHBIE pA0OTH 1 MHOXECTBO
JIPYTUX MaTepHaioB



http://festival.1september.ru/subjects/4/ - decTrBanb megaroruyecKux UacH
"OTKpBITHIN ypoK". Pa3paboTKku YPOKOB 110 XUMHUHU

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 00beMHEHNE
METOJIMCTOB — 3TO CAWT, MPEAHAZHAYEHHBIN 111 METOJIMYECKON MOIICPHKKHI
YUHUTENIEH-NIPEIMETHUKOB. B HEM pa3meniatoTcs pa3invyHble MaTEpPHAIIbI 1O
XUMHUU: METOAMYECKHE pa3pabOTKH YPOKOB, JIAOOpAaTOpHbBIE pabOThI, TECTHI U
KOHTPOJIbHBIE pa0OTHI, OJMMITHAIBI, BUICOOTBITHI, XUMUYECKUE 3a/1a4H,
WHTEPHET-Y4eOHUKHU TT0 XUMUU U MHOTOE JIPYToe

http://schools.perm.ru/ - ITepmckuii ropoacKoi MIKOIbHBIH mopTai. [legaroru
Ha MopTaJie CMOTYT HalTH pa3pabOTKH YPOKOB M Pa3IMIHBIX MEPOIPHUATHI, a
TaK jKe MMOCJIeHIEe HOBOCTH B cdepe obpazoBanus [lepMckoro kpas

http://www.alhimik.ru/ - AJIXUMUWK. DaeKTpOHHBIN KypHAI JIJIsI
IIPENOABATENEH, IIKOJIBHUKOB U CTYICHTOB, U3Y4alOIUX XUMUIO. BKiIroyaer
METOAUYECKUE PEKOMEHIALIUN UL YUUTEIIEH XUMHUH, CIIPABOYHUKH,
ouorpadun BEIMKUX XUMUKOB, pa3aensl "Becenas xumuda", "Xumus Ha
KQXK/IbI I€Hb" ¥ MHOT'O IPYroil HHTEPECHOM U MOJIe3HON HHpOpMaIuu

http://www.chemistry.narod.ru/ - Mup xumun. ConepKuT XUMHUUECKUE
CIPaBOYHUKH, UICTOPHUIO CO3aHMS U Pa3BUTHUS IEPUOJUUYECKON CHCTEMBI
s1eMeHTOB (cchuika "Mys3ei"), onrcaHne XMMHUYECKUX OIBITOB C Pa3TUYHbIMU
AJIEMEHTAMU, CBEICHHS U3 OCHOBHBIX 00JlacTel XMMUU (OrpaHuYecKas,
arpoXyMMHMsl, TEOXUMHUSI, SKOXUMUS, aHATTUTHUYECKask XUMUsl, GOTOXUMHUS,
TEPMOXUMHUSL, HeQTEXUMHUSI ), pa3/ie] XUMUUECKIX HOBOCTEH, CCBUIKH Ha
noJie3Hble pecypchl MIHTepHeTa U T. 1.

http://hemi.wallst.ru/ - Xumus. O6pa3oBaTeNbHBINA CAUT JJIs1 MIKOJTBHUKOB
CTYACHTOB. DJCKTPOHHBIA YUCOHHUK IO XUMHH JUISI CPETHEHN IIKOJIBI,
IPUTOJIHBIN JJIsl UCTIOJIb30BAaHUS KaK B OOBIYHBIX, TaK U B
CHEIUAIM3UPOBAHHBIX KJ1accax, a TakyKe Uil IOBTOPEHHS MaTepuana B
BBIIIYCKHOM KJIacce U JJis MOJITOTOBKM K k3amMeHaM. Ha caiite omyOiukoBaH
psiA NpUJIoKeHui: Tabnuia MenzeneeBa, TaOINLA 3JEKTPOOTPUIIATEILHOCTEN
AJIEMEHTOB, JEKTPOHHbIE KOH(PUTYpAIlMU AJIEMEHTOB U Jp., & TAKXKE 331a4u
JUISI CAMOCTOSITENIBHOTO PELLIEHUS

http://www.college.ru/chemistry/ - OtkpreiTbiii Komnemx: Xumusi.
DNEeKTPOHHBIN YUeOHUK MO XUMUU (HEOpraHu4decKasi, OpraHnueckas, sjaepHas



XUMUS, XUMUS OKPYKarOUIE cpeibl, OMOXHUMHS); COAEPKUT OOJBIIOE
KOJINYECTBO JOIMOJIHUTEIBHOIO MaTepuana. Y 4eOHUK COMPOBOXKAAECTCS
CIPaBOYHBIMU TaOJIMLIAMH, TPUBOJIUTCA MOAPOOHBIN pa30d0p TUIIOBBIX 33]1a4,
npeAcTaBiieH 0OJIbIION Ha0Oop 3a7ad JJIsi CAMOCTOSATEILHOTO PEIll EHUSI

http://www.chemistry.ssu.samara.ru/ - Opranudeckast XuMus - Y4eOHUK 151
CpeIHel MIKOJIbL. B yueOHMKe N3/1araloTcsi TCOPETUUECKUE OCHOBBI
OpPraHMYECKOW XMMHUHU U CBEJCHHS 00 OCHOBHBIX KJTaccaX OpraHuYeCKHX
BeIecTB. [IpUBOASTCS peKOMEHIANNH TI0 PEIICHHUIO 3a1a4. Y4UeOHbIe TEKCThI
COIPOBOXKIAIOTCS OOJIBIINM KOJIMYECTBOM rpaduIeCKMX MILTIOCTPAIMA 1
aHMMaIli, B TOM YHCJIe TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html -
DNeKTPOHHbIE YYEOHUKH 1O 00IIeH XUMUHU, HEOPTaHUYECKONH XUMUH,
oprannyeckoi xuMuulIpeaocTaBistoTCs ClpaBOYHbIE MAaTepUabl (CIOBAPh
XUMHUYCCKHUX TCPMHUHOB, CIIPABOYHBLIC T3.6JII/IHLI, 6I/IOFpa(I)I/II/I BCJIIMKHUX
XUMHUKOB, HCTOPHUA XI/IMI/II/I), a TaK)KC TCCTOBBLIC BOITPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckas ctpaHndka
SApocnasckoro IlenTpa TenekoMMyHUKAIUN U UHPOPMAITMOHHBIX CUCTEM B
O6p330BaHI/II/I. 38,)13.‘11/1 AJIL OJIMMITag 1o XuMuu, OIMMCaHNuC HHTCPCCHBIX
XUMHNYCCKHUX OIIBITOB, CJIOBAPb XUMHUYCCKHUX TCPMHUHOB, CBCACHUA U3
TCOXUMHHM (TIPOUCXOXKICHUE U XUMUYECKHUI COCTaB HEKOTOPHIX MUHEPATIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBarebHbIii
cepBep TectupoBanus. becriatHoe on-line TectupoBanue Mo XuMum, TpeOyeT
perucrpanuu B cucreMe. TecToBble 3a/1aHus BKIIIOYAIOT B Ce0sl COCTABIICHUE
ypaBHEHUH U BBIOOP YCIOBUN MPOBEACHUS XUMUYECKUX PEAKIIHIA,
KJIaCCU(PHUKAIUIO JIEMEHTOB U CIOYKHBIX BEILIECTB, BOIPOCHI 10 CTPYKTYpE
MOJIEKYJI, KOJIMYECTBEHHBIN pacyeT peareéHTOB, CII0COObI UACHTU(PUKAITIU
BEILIECTB



