


HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpaMMa Mo XMMHMM Ha YpPOBHE CpeAHEro o0mero o0pa3oBaHus
pazpaborana Ha ocHOBe DeaepanbHOTO 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBaHuu
B Poccuiickoit ®enepanuu», TpeOOBaHUM K pe3yjabTaTaM OCBOCHHS (eaepanbHoi
oOpaszoBaTenpHON  mporpaMmbl  cpemHero  obmiero  oOpazoBanusa(POIl  COO),
npencTaBieHHbIX B DenepaibHOM TOCyIapcTBeHHOM oOpazoBaTenbHoM ctannapte COO, c
yuérom Konuenuuu mnpenojaBaHus yd4eOHOro mpenMera «XuMHUs» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoii ®enepanuu, peadu3yloUMX OCHOBHbIE 00pa3oBaTeIbHbIC
IpPOrpaMMbl, ¥ OCHOBHBIX MOJIOXKeHUN «CTpareruu pa3BUTHs BocnuTanus B Poccuiickoit
®enepanuu Ha nepuon A0 2025 roxa» (Pacnopstxkenue IIpaBurensctBa PO ot 29.05. 2015
No 996 - p.).

XvMHSI Ha ypOBHE YIIIyOJEHHOTO W3Y4YEHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HayyHOro oOpa3zoBanusi ywammxcsa 10-11 xmaccoB. M3ydenue mnpeamera,
peanu3zyemMoe B YCIOBUSAX AU epeHUrnpoBaHHOr0, NPO(HIBHOIO OOyYEHHMs, MPU3BAHO
o0ecreunTh 00IIe00pa30BaTENbHYI0 W OOIIEKYJbTYPHYIO MOATOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO I afanTaliid UX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKU3HU B
collMyMe, a TaKkKe M NPOAOKEHUS OOydYyeHHUs B OpraHu3alusax Mpo(hecCHOoHATbHOTO
oOpa30BaHMsl, B KOTOPBIX XUMHUS ABJIETCS OJTHOM U3 MPUOPUTETHBIX JTUCIUILINH.

B mporpaMMe mo XMMHM Ha3HaYeHUE MpeaMera «XUMUsS» MOJydaeT MOAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBHM € OCHOBomnosararommumu nonoxenusmu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJeH, COoAepxaHUs, pe3yabTaToB OOyueHUss U TpeOOBaHMU K
YPOBHIO IIOATOTOBKM BBITYCKHMKOB. (CBHUIETENBCTBOM TOMY SIBJISIOTCS —CIIEIYIOLIUE
BBITIOJIHSIEMbBIE ITPOTPAMMOi M0 XUMUU (HYHKIIUU:

e HMH(POPMALMOHHO-METOMYECKAs, peaau3alus KOTOpPOM O0ecrneyrBaeT MOIyYEHUE
MPEACTABICHUS O LEJIAX, COJAEPKaHUM, O0IEl cTpaTeruu oOy4eHus, BOCIUTAHUS U
pa3BuTUs  OOydYalOIIMXCS CPEACTBAMHM  MpEAMETa, H3y4aeMoro B paMKax
KOHKPETHOTO TIpoduis;

e OpraHM3alMOHHO-IJIAHUpYIOIIAs, KOTOpas  MpeaycMaTpUBAeT  OMNpEETICHUE:
MPUHIUIIOB CTPYKTYpUPOBAHUS M TMOCJIEIOBATEIBHOCTH HW3Y4YEHHUS Y4eOHOro
Marepuana, KOJWYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTepUCTUK; MOIXOJ0B K
(OopMUPOBaHUIO COAEPKATEILHOM OCHOBBI KOHTPOJIS U OIIEHKH OOpa3oBaTENbHBIX
JOCTHKEHUM O00ydJaromuxcsi B paMKax HMTOrOBOM arrectauud B (opMe €IuHOTrO
rocyapCTBEHHOTO 3K3aMEHA M0 XUMHUH.

[Iporpamma aJist yriry0JI€HHOTO U3YYEHUSI XUMUHU:

e yCTaHaBIIMBAaE€T WHBAPUMAHTHOE TMPEAMETHOE COJAEpKaHMEe, O00s3aTeNbHOE s
M3Y4YEeHHUS B paMKax OTHAEIbHBIX NMpoQuieH, mpeaycMaTpuBaeT paclpeaeieHue u
CTPYKTYPUPOBAaHME  €ro IO  KjaccaM, OCHOBHBIM  COJEpKaTeIbHbIM
JUHUSIM/pa3ziesiaM Kypca;

e JaéT NpHUMEpPHOE paclpeesieHne Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOro s
U3YYEHUS OTHEIBHBIX TEM;

e IIpenjaraeT MpPUMEPHYIO MOCIEI0BAaTEIbHOCTh H3YyUEHHs y4eOHOro maTepuana c
y4€TOM JIOTUKH MMOCTPOEHUS Kypca, BHYTPUNIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;



e JAa€T METOJMYECKYI0 HWHTEPHPETALMIO LeJed M 3aJady W3y4YeHUs NpeIMeTa Ha
yIiyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHETO
oOmero  oOpa3oBaHMs, COAEP)KATEIBHOM  XapaKTEPUCTUKUA  IJIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeNIbHOM MPOrpamMMbl CPEHEr0 OOIIEro
o0Opa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, NPEIMETHBIX), a4 TAKXKE C YYETOM
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHBIX JEHCTBUN 00YyJarOMIEerocsi M0 OCBOCHUIO
coJiepKaHus IpeIMETa.

[lo BceM Ha3BaHHBIM TO3UIUSAM B TMporpaMMme [0 XUMHUHU MPEAyCMOTpeHa
IPEEeMCTBEHHOCTh ¢ OOY4YeHHEM XMMHUU Ha YpOBHE OCHOBHOro o00miero oOpaszoBanus. 3a
mpeaeiaMd  yCTAaHOBJIEHHON TMPOTPaMMON MO XHMHH 0053aTelbHON  (MHBApPHAHTHOMN)
COCTaBIISIONICH co/lep KaHus YI4eOHOTO MmpeaMeTa « XUMHUs» OCTaéTCs BO3MOXKHOCTh BRIOOpa
€ro BapUaTUBHOM COCTaBISIONICH, KOTOpas JOJKHA OIpPEACNAThCS B COOTBETCTBUU C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusisi 00y4eHusl.

B coorBerctBun ¢ koHuenryaibHbiMUA ToJoxkeHusMu OI'OC COO o Ha3zHaueHUU
peaMeToB 0a30BOr0 W yrIIyOJIEHHOTO YpOoBHEM B cucrteMe AuddepeHIIupoOBaHHOIO
o0yuyeHHUsI Ha ypOBHE CpeaHero oOuiero oOpa3oBaHUs XHWMHS Ha YPOBHE YIUIYOJIEHHOTO
W3Y4YEHUsl HaIpaBJI€H Ha peaju3alHi0 IMPEEMCTBEHHOCTH C IOCIEAYIOIIUM 3TaloM
MOJIyYE€HUS XMMHUYECKOTO O0pa30BaHMsA B paMKax H3Y4YEHHs CIELUAIbHBIX €CTECTBEHHO-
HAay4YHbIX M XUMHUYECKUX JHCUMIUIMH B BYy3aX W  OpPraHU3alMSIX CPEIHEro
npodeccHOHAIbHOTO oOpa3oBaHus. B 9TOH CBs3M  HW3ydeHHE TIpeAMeTa «XHUMUS»
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpeHUEe M YIiayOJeHHe TeOpeTUYECKOu u
MPAKTUYECKON MOArOTOBKU 00yUaroIUXCsl, BHIOPABLINX ONPEEIEHHBIN Mpoduiib 00yueHus,
B TOM YHCJI€ C NEPCIEKTUBON MOCIEAYIOIIETr0 IMOJIY4YeHHUsS XMMHUYECKOTO O0Opa3oBaHHUs B
opraHuzanusx npodeccuoHanbHoro obpaszoBanus. Hapsany c¢ 3tuM, B cBeTe TpeOOBaHMIA
OI'OC COO x mIaHupyembIM pe3ysibTaTaM OCBOCHHS (enepalibHOM 00pa30BaTEIbHOM
IIPOrpaMMbl CpeIHEro 00IIero o0pa3oBaHMs U3yYEHHUE MpeaMeTa « XUMHUsD) OPUEHTHPOBAHO
TaKK€ Ha pelIeHHWEe 3a7ady BOCHHUTAHHUA M COLHUAIBHOIO Pa3BUTHS OOydYaromMxcs, Ha
dbopMHpOBaHHE Yy HUX OOUIEMHTEIUIEKTYaIbHbIX YMEHUW, YMEHUW paluoHaIU3aluu
y4eOHOTO Tpyna u 0000IEHHBIX Croco0oB NeSATEbHOCTH, UMEIOITUX
MEKIUCUMIUIMHAPHBIN, HAATPEAMETHBIA XapaKTep.

CocTaBisifolIMMHU TIpeAMeTa «XUMUS» Ha YPOBHE YIIIyOJEHHOTO M3yUYEHUS SBISIOTCA
yray6néHnble Kypcebl — «Opranuyeckas xumus» 1 «O01mas 1 Heoprannyeckas xumus». [pu
ONpeaeIeHUH MOIX0I0B K OTOOPY M CTPYKTYPHOM OpraHU3alliy COAEPKaHUs 3TUX KypCOB B
IporpamMme 1o XMMHHU 32 OCHOBY NpUHATHI nojoxkeHus @I'OC COO o paznuuusx 0a30BOro
U yrIIyOJIEHHOTO YpOBHEN U3yUeHHUs MTpeIMeTa.

OcHoBy conepkanusi KypcoB «Opranudeckas xumus» u «OOIIass 1 HeopraHudeckas
XUMUS» COCTaBIIIET COBOKYNHOCTh HPEIMETHBIX 3HAHUM M YMEHHI, OTHOCSIUMXCA K
0a30BOMY YPOBHIO HM3yY€HHMs MpeaMeTa. JTa CUCTEMa 3HAHUU MOJIy4yaeT ONpeles€HHOe
TEOPETHUYECKOE JOMOJHEHUE, MO3BOJISIIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN
00BEM (pakTONOTrMUECKOro MaTepuaia. Tak, Ha yriyOJE€HHOM ypOBHE M3Y4EeHHs MpeaMera
o0ecrieueHa BO3MOXKHOCTh 3HAUUTEIBHOIO YyBENWYEHHs] 00bEMa 3HAHUH O XUMHUYECKHUX
AJeMEHTaX W CBOMCTBAX WX COEJWHEHUH HA OCHOBE pACIIUPEHUs U YIIIyOJIeHHS



MIPEACTABICHUI O CTPOEHUU BEIIECTBA, XUMHYECKOU CBS3H M 3aKOHOMEPHOCTSIX MPOTEKAHMS
peaKlMii, pacCMAaTPUBAEMbBIX C TOYKH 3PEHHS] XMMHUYECKOM KHUHETHKH U TEPMOJMHAMHKH.
N3yuenue meproandeckoro 3akoHa M lleprogudeckoil CHCTEMBl XMMUYECKHUX JJIEMEHTOB
0a3upyeTcsl Ha COBPEMEHHBIX KBAaHTOBOMEXaHUUECKUX MPEICTABICHUAX O CTPOCHUH aTOMA.
XHUMHUUYECKasi CBSI3b OOBICHAETCA C TOYKM 3PEHUS SHEPreTUUYECKUX W3MEHEHUM npu eé
0o0pa30BaHMHM W pa3pylICHUH, a TAKXKE C TOYKM 3PEHHS MEXaHU3MOB €€ O0Opa30BaHUI.
W3ydyeHne TUNOB peakuMil  AONOJHSAETCS  (POPMHUPOBAHUEM  IPEACTABICHUN 00
ANEKTPOXUMHUYECKHUX IPOLECCaX U JIEKTPOJIN3E PacIlJIaBOB M pacTBOPOB BEUIECTB. B kypce
OPraHMYECKOM XUMHUU TpPU PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIUHEHUI
yaensieTcs ocoboe BHUMaHHUE BOMPOcaM 00 3NIEKTPOHHBIX 3 (eKTax, O B3aUMHOM BIIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeakUUu.

Oco0oe 3Haue€HNE UMEET TO, YTO Ha COAEPKAHUE KypCOB XUMUHU YIIyOIEHHOTO YPOBHS
U3y4YEHUs U1 KJIACCOB OMpeNeiIEHHOro npoduis (IJ1aBHBIM 00pa3soM Ha UX CTPYKTYpy H
XapakTep JOMOJHEHUM K OOIIell cucTeMe NpPEeIMETHBIX 3HAHUN) OKa3bIBAIOT BIIUSHUE
CMEXHbIE TpeaMeThl. Tak, Hampumep, B COAEP)KaHUU NpeaMera s KIacCOB XUMHUKO-
¢u3nueckoro npoduiia 0osblIOe 3HAUEHHE OyIyT UMETh 3JIEMEHTHI Y4EOHOr0 MaTepuana mno
obmeit xumuu. Ilpym M3ydeHHM mnpeaMera B JAHHOM CJy4yae akIEeHT OyAeT claeiaH Ha
OOLIHOCTh METO/IOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKysipHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHHS MAcChl U
SHEPIUU, 3aKOHBl TEPMOAMHAMUKHU, 3JEKTPOJIM3a, MPEICTABIECHUS O CTPOCHUU BEIIECTB U
Ipyroe.

B To xe BpeMs B colep)KaHUU MpeAMeTa il KJIAaCCOB XMMHMKO-OMOJIOTMYECKOTO
npoduns OonbIIMK yIenbHBIM Bec OyJeT MMETh OopraHudeckas Xumusa. B stom cmyuae
MPEAOCTABIACTCA BO3MOXKHOCTD JJisi Oojiee OOCTOSITENIBHOIO PACCMOTPEHUS XUMUYECKON
OpraHu3alMM KJIETKH KaK OMOJIOTUYECKOW CUCTEMBI, B COCTaB KOTOPOIl BXOIAT, K MPUMEpY,
TaKUe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIIUbI, OCJIKU, YTI€BOIbl, HyKJIEHUHOBbBIE KUCIOTHI U
npyrue. I[Ipm 3TOM 3HAHHWS O COCTaBE M CBOMCTBAx IIPEICTABUTEIIEM OCHOBHBIX KJIACCOB
OpraHUYECKUX BEUIECTB CIIYKaT OCHOBOM ISl U3yUYEHHUsI CYITHOCTH MPOLECCOB (POTOCUHTE3A,
JbIXaHUs, TUIIEBAPEHUSI.

B nnane dbopmupoBaHus OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/IOB TIO3HAHMS M OIbITA MPAKTUYECKOTO NPUMEHEHUS HAy4YHBIX 3HAHUU H3Yy4YECHHE
npeaMera «XUMHsD» Ha YriayOJIEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBS3SX C
y4eOHBIMU MpEeAMETaMH, BXOJAIIMMU B COCTaB MpeAMETHbIX oOnactell «EctecTBeHHO-
Hay4dHbIE TPeIMETh», «MaTemaTuka u uHpopmaTuka» u «Pycckuil I3bIK U TUTEPATYPay.

[Ipu nzydyenun ydeOHOro npeamera « XUMHUsSD» Ha YIIIyOJIEHHOM ypOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHONW 3HAYMMOCTH SIBJIsIETCS (POPMHUpPOBAHME OCHOB HAYKH XMMHHU Kak 00JacTu
COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUYECKOM MAESATENbHOCTH YEJOBEKa M OJIHOTO U3
KOMIIOHEHTOB MHpPOBOUN KyJNbTYphl. PemieHue 3Toil 3amauu Ha yriyOJEHHOM YpOBHE
W3Y4YEHUS NPEAMETA MPEAIO0JIaracT peajnu3altio TaKuX LeJIel, KakK:

e (dopmupoBaHME  TpPEACTABIEHUI: O  MaTepuaJbHOM  €IUHCTBE  MHpa,

3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBIEHUN MPUPOABI, O MECTE€ XUMHH B CUCTEME



€CTECTBEHHBIX HAyK W €€ Bemyliel poiu B 0OECTICYCHHH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJOTUUECKOW, SHEPTETHUCCKON W THUIIEBOM
0€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHMM HOBBIX MaTE€pUaJIOB, HOBBIX
HMCTOYHUKOB SHEPruH, B OOCCIEYEHHWU PaIlMOHAJIBLHOIO IPHUPOJOIOIL30BaHUs, B
GbOpMHpPOBAaHNY MHPOBO33PECHHUSI W OOMIEH KyJbTYphl UYEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U TMPUPOIHOU
cpene;

OCBOCHHME CHUCTEMbl 3HAHMH, JEXKAIIMX B OCHOBE XHWMHUYECKON COCTaBISAIONICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa: (yHIAMEHTAIBHBIX ITOHATHM, 3aKOHOB H
TEOpUM XWMHHU, COBPEMEHHBIX IPEJICTABICHUN O CTPOCHHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX  —  aTOMHOM,  HWOHHO-MOJICKYJISIDHOM,  HAJMOJICKYJSIPHOM, O
TEPMOJIMHAMHYECKUX U KMHETUUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XMMHUUYECKUX
peakIuii, 0 XUMHYECKOM PaBHOBECHH, PacTBOpax M JHMCIEPCHBIX CHUCTEMax, 00
OOIIMX HayYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHrue y OOYYalOIIMXCS OCO3HAHHOTO TMOHMMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHYECKUX 3HAHUM IS OOBSCHEHMS KIIOYEBBIX HJEH W MpoliieM
COBPEMCHHOM XUMHHU, JJII OOBSICHEHUS W TPOTHO3MPOBAHMS SIBICHUM, UMEIOITUX
€CTEeCTBEHHO-HAYUYHYIO IPHUPOJY; TPAMOTHOTO PEIICHHUS MpoOJIeM, CBA3aHHBIX C
XMMHUEN, TPOTHO3UPOBAHUS, AaHAIM3a M OLEHKUM C TO3MUIMHA SKOJOTHYECKOU
0€30IMMacCHOCTH  TOCJICACTBUM  OBITOBOM UM  TMPOU3BOJCTBEHHOM JEATEIBHOCTH
YEJIOBEKA, CBSI3aHHOM C XHMHUYECKUM TMPOU3BOJACTBOM, HCIOJB30BAHUEM U
nepepaboTKOM BEIIECTB;

yrayOJICHUE TIPEJCTaBICHUM O HAyYHBIX METOJaX ITO3HAHHS, HEOOXOIUMBIX IS
MPUOOPETEHUSI YMEHHUH OpPHEHTUPOBATHLCS B MHPE BEIIECTB U OOBSICHEHUS
XUMHUYECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOAE, B MPAKTUUECKOU AEATEIHLHOCTH
Y TIOBCETHEBHOM JKU3HU.

B mnane peanuzanuu mepBOOYEPEHBIX BOCHUTATENBHBIX M PA3BUBAIONIMX (YHKIIHNA
IIEJIOCTHON CUCTEMBI CPETHETO 00IIero 00pa30BaHus MPU U3YUCHUH TPeIMeTa « XUMUS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TaKKE 1IEIM U 3a]]auH, KaK:

BOCIHMTAaHHUE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUH TNPHUPOIBI, YBKCHUSA K
IPOIECCY TBOpPYECTBA B O0JACTH TECOPETHYCCKHX WM MPHUKIAIHBIX WCCICAOBAHUN B
XUMHH, (OPMUPOBAHWE MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTUBAIIMU K OOYYCHHMIO U TIO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHSI OOIIECYCIIOBEYECKIX IIEHHOCTEH;

pa3BUTHE II03HABATCIBHBIX HWHTEPECOB, HWHTCIUICKTyaJIbHBIX HM  TBOPYCCKUX
CrocoOHOCTeH o0ydaromuxcs, GOPMUPOBAHKUE Y HUX CO3HATEIBHOTO OTHOIICHHS K
CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BAHUIO KaK YCJIOBHUIO YCIEIIHOU
po(heCCUOHATILHOM U OOIECTBEHHOM JIEATSIIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHMS K
CBOEMY 37I0POBBIO U TOTPEOHOCTH B 3JOPOBOM 00pa3e KU3HH,



e (opMupoBaHre yMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJOIOJIH30BAHUS, PA3BUTHE
OKOJOTUYECKON  KyJIbTypbl, MPUOOPETEHUE OMbITa  OOIIECTBEHHO-IIOJIE3HOM
HKOJIOTHYECKOH JIeATEITHHOCTH.

OO61iee 9uCiIO YacoB, MPEyCMOTPEHHBIX JJI M3YYEHUSI XUMHHM Ha YIITyOJIEHHOM YpOBHE
cpeaHero odiiero odpazoBanus, coctapigetr 204 yacos: B 10 kinacce — 102 gaca (3 gaca B
Henenmo), B 11 kimacce — 102 gaca (3 yaca B HeJIelO).

COIEPKXAHUE OBYYEHUA
10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHH.

[Ipeamer W 3HaYe€HUWE OPraHUYECKOHM XHMHUH, NPEICTABIEHUE O MHOrooOpazuu
OpPraHUYECKUX COCIUHEHUN.

DJEKTPOHHOE CTPOEHUE aToMa YIJepoJa: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHple BO3MOXKHOCTM aToma yriepoAa. XHWMHYECKas CBA3b B OPraHUYECKUX
coelMHEHMsX. Tumbl rUOpUAM3aIMK AaTOMHBIX opOuTaneil yriaepona. MexaHHU3MBI
oOpa3oBaHMsI KOBaJEHTHOM CBsi3U (OOMEHHBIM UM  JOHOPHO-aKLUENTOpHBIN). Tumsl
NEPEKPbIBAaHUS aTOMHBIX OopOuTasnei, 6- u m-cBsi3u. OauHapHasi, JBOHAs U TPOHHAs CBS3b.
CriocoObl pa3phiBa CBsi3eil B MOJIEKYyJaxX OpraHudeckux BemlecTB. [loHstue o cBoOOAHOM
paaukaie, Hykjieoduie u 3JeKTpoduie.

Teopust cTpoeHMss opraHnueckux coeauHeHurd A.M. byrtiepoBa M CcOBpeMEHHBIE
IIPEACTABICHUSI O CTPYKTypE MOJIEKYJ. 3HAUYE€HHE TEOPHUH CTPOCHHSI OPraHUYeCKHX
coequHeHU. MolekymsipHble U CTPYKTypHble (opmyinbl. CTpyKTypHBIE (HOPMYIIBI
pPa3IMYHBIX BUJOB: pa3BEPHyTas, COKpallE€HHas, cKeneTHas. M3omepusa. Buabel msomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PPEKTHl B MOJIEKYJAaX OpPraHUYECKUX
COEIMHEHUN (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpencraBnenne o  KilacCMPUKAMM  OpraHudyeckux  BemecTB. [loHstue o
dbyukuoHanpHOM  rpymme. ['omomorus. T'omomormueckue psapl.  Cucrematudeckas
HOMeHKIaTypa opranndeckux coeaunHeHnii (IUPAC) u TpuBnaabHbIC Ha3BaHMS OTICITHHBIX
MIPEACTABUTEIIEH.

OcobOenHoct W Kiaccu(uKamMs  OpraHMYecKHxX  peakuuid.  OKuCAUTETBHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTraHUYECKON XUMUH.

DKCnepUMEHTAIBHBIE METO/bl U3YUYEHUS BEIECTB U UX NPEBPALLIECHUN: 03HAKOMIICHHE
c oOpa3llaMM OpraHMYeCKUX BEUIECTB W MaTepuajlaMd Ha UX OCHOBE, OIBIThl 110
MpPEBPAIICHUIO OPraHMYECKUX BEIECTB IpPU HarpeBaHuM (IUIaBieHUE, OOyriIMBaHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMosiornueckuil psi ajakaHoB, o0mas Gopmysia, HOMEHKIATypa U U30MEpHsl.
DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKY] alKaHOB, SPS-rubpuau3anus
aTOMHBIX OpOuTaseit yrieposa, 6-cBsizb. Ou3znueckue CBOWCTBA aTKAHOB.



XUMHYECKHE CBOMCTBA aJIKaHOB: peaxkuuu 3aMEIICHUS, M30MEpPU3aALINY,
JNETUAPUPOBAHUS, [MKIW3AlMU, NUPOJIM3a, KpeKkuHra, ropenus. IlpeacraBienue o
MEXaHU3Me peaklnii paguKaaIbHOTO 3aMEILECHHUS.

Haxosxnenue B pupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKaHOB.

[uxnoankanel. O61mmas Gopmyna, HoMeHKIaTypa U n3omepus. OCOOEHHOCTH CTPOCHUS
U XUMUYECKUX CBOWCTB MaNbIX (IIMKJIOMPONAH, ITUKIOOyTaH) U OOBIYHBIX (IIMKJIONCHTAH,
[IUKJIOTE€KCaH) UKI0aTKaHoB. CIOCOOBI MOyYeHUS U IPUMEHEHHUE [IUKI0ATKAHOB.

Ankenbl. ['oMmonormyeckuid psn ankeHoB, oOm@as QopMyla, HOMEHKJIATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ ajKEHOB, SP>-rHOpUaM3aLus
aTOMHBIX OpOHuTaNIell yriaepoaa, 6- U n-CBsi3u. CTPYKTypHas U TeoMeTpHdecKas (IUC-TpaHC-)
n3omepusi. DuU3MUECKHE  CBOWCTBA  QJIKEHOB. XMMHYECKHE  CBOMCTBA:  PEAKIHMHU
NPUCOCUHEHHUS, 3aMEIICHUs] B O-TIOJOXKEHHWE MPU JBOWHOM CBS3M, MOJUMEPHU3ALUU U
okucienusi. IlpaBuno MapkoBHukoBa. KadecTBeHHbIE peakUMW Ha JABONHYIO CBSI3b.
CrocoObl OJTy4eHHs U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukanuss — ankagueHoB  (CONMpsDKEHHBIE,  WM30JUPOBAHHBIC,
Kymyaupoganuvle). (OCOOEHHOCTH JIIEKTPOHHOTO CTPOEHUSI M XUMHUYECKHX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoeaunenue. [lonmnmepusanms conpsKEHHBIX THEHOB.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE alIKaIUCHOB.

Ankunbl. ['oMonormyeckuil psj ajdkuHOB, oOmas QopMmyrna, HOMEHKIATypa u
U30MEpHUs. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKMHOB, SP-
ruOpuau3anus aTOMHBIX opOutaneit yriaepona. dusmyeckue CBONCTBA  AJIKHUHOB.
XHWMHUYECKHE CBOWCTBA: PpEAKUMHU NPUCOCAWHEHUS, [IHUMEPU3ALMM W TPUMEPU3ALINH,
okuciieHusi. KucnoTHble CBOWCTBAa aJKMHOB, HMEIOIIMX KOHIEBYIO TPONHYIO CBSI3b.
KauecTBeHHBIEC peakIuu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHUSI U MPUMEHEHUE aJIKUHOB.

ApomaThueckue yrieBoaopoabl (apeHbl). ['oMonoruveckuil psig apeHoB, oOmias
dbopmyna, HOMEHKJIATypa W H30MepUs. ODJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyJbl OeH30a. dusnyeckre cBoiicTBa apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €ro
TOMOJIOTOB: PEAKIMHU 3aMelleHUs] B OCH30JIbHOM KOJIbLIE M YTJIEBOAOPOAHOM paJuKaie,
peakuuu TPUCOENUHEHMs, OKUCIeHue romosioroB OeH3ona. IlpencraBnenue 00
OPUECHTHUPYIOIIEM JIEUCTBUU 3aMeCTUTEEH B OCH30JIbHOM KOJIbIIE HAa MPUMEpE AJKUIbHBIX
paaNKaIoB, KAPOOKCHIBHON, THAPOKCUILHOM, aMHUHO- U HUTPOTPYMIIBI, aTOMOB TaJIOT€HOB.
OcoOeHHOCTH XUMHYECKHX CBOMCTB crupona. [lonmumepusamus crupona. CrocoOsl
MOJTYUYEHUS] M IPUMEHEHHUE apOMATUUECKUX YTIIEBOJ0POIOB.

[Tpupoausiii ra3. [lomytHeie HedTsaHbIE ra3bl. HedTh 1 e€ npoucxoxaenne. KameHHbIi
YTOJb U MPOAYKTHI €ro nepepadoTku. CrocoOwl mepepadoTku HeTH: meperoHka, KPeKUHT
(TepMHUeCKHM, KaTaMUTHUECKHi), pudopMuHTr, nuponus. [IpoaykTsl nepepaboTku HEPTH,
WX MPUMEHECHHE B MPOMBINIJICHHOCTH U B OBITY.

['eneTnyeckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJOTEHIIPOU3BOAHBIX YIIEBOAOPOIOB. Peakiuu 3amenieHus
rajoreHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIly, IUAHOTPYNNy, amMuHOrpymmy. [lelictBue Ha
rajOreHNPOU3BOJAHBIE BOJHOIO W CHOUPTOBOTO pacTBopa wIEnoud. BiaummoperncTBue
JUTaJIOTeHAJIKaHOB C MarHWeM W IMHKOM. [IoHsATHE 0 METa/NIOOpPraHUYEeCKUX COCTUHECHUSX.



Hcnonp30BaHre TaJOTreHIPOU3BOIHBIX YIJIEBOAOPOIOB B OBITY, TEXHHKE M NPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJbl W3yYEHHsS BEIIECTB M HX IPEBPALICHUI: H3y4CHUE
(U3MYECKUX  CBOWMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTb), KAaueCTBEHHBIX  PEaKIIHii
YIJIEBOJAOPOAOB PAa3IMYHbIX KIIacCOB (0OecUBEYMBAHHE OpPOMHON WM HOJHOW BOJBI,
pacTBOpa IEpMaHraHaTa KaJMs, B3aUMOJCHCTBUE AalleTHJIEHa C AMMHUAYHBIM PacTBOPOM
okcuna cepedbpa(l)), kauecTBeHHOE OOHApyKeHHUE YIJIepojia U BOAOPOJa B OPraHUYECKUX
BEILIECTBAX, MOJIYYECHHE STUJICHA U M3YYCHUE €r0 CBOMCTB, O3HAKOMJICHHE C KOJUICKIHMSIMU
«Hedtp» u «Yromb», ¢ oOpa3naMu IJIaCTMAacC, KaydyKOB W PE3UHBI, MOJIETUPOBAHHE
MOJIEKYJI YTIE€BOAOPOI0OB U FAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoacoaepxkamme opranudeckue coeJMHECHUS.

[IpenenbHble OgHOATOMHBIE CIUPTHL. CTpoeHuEe MoJeKyn (Ha mpuMepe MeTaHoyIa U
sTaHosia). [omosoruueckuit psng, obOmas QopMyna, U30Mepusi, HOMEHKJIaTypa W
kiaccuukanua. Pu3nyeckre CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX COUPTOB. BogopoaHbie
CBA3M MEXKIYy MOJIEKYJaMU CIOHPTOB. XHMHYECKHE CBOMCTBA: pPEAKUUU 3aMElICHUS,
JeruipaTalii, OKHUCJIECHHS, B3aUMOJEWUCTBUE C OpPraHUYECKMMU M HEOPraHMYECKUMU
kuciotamMu. KayecTBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHL. JIelcTBHE »TaHONA U
METaHOoJa Ha OpraHu3M denoBeka. CHocoObl MONMy4YeHHMs M TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocteie >¢upnl, HOMeHkIaTypa U u3oMmepus. OcoOEHHOCTH (UBNYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaTOMHBIE COUPTHI — ITUIEHTJIUKOJb U TIULEPUH. PUBMUECKHE U XUMHYECKUE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHMYECKUMH M HEOPTraHUYECKUMH
KHCJIOTaMH, KayeCTBEHHAas peakluus Ha MHOroaToMmMHble cnupThl. IIpencraBienue o
MEXaHU3ME peaKUUi HYKIeOPWIbHOro 3aMelleHus. JIelicTBUE Ha OpraHu3M YeJlOBeKa.
Crioco0bl MoJTydeHus: ¥ IPUMEHEHUE MHOTOATOMHBIX CIIHPTOB.

®enon. CtpoeHue MOJIEKYJIbl, B3aUMHOE BIIMSHHME THIPOKCOTPYMIBI U OEH30JbHOIO
anpa. Pusnueckue cBoiicTBa (eHona. OCOOEHHOCTM XUMHUYECKHX CBOMCTB (heHona.
KauectBennbie peakuun Ha @eHos. TokcuyHocTh QeHosa. CrnocoObl MONy4YeHUs U
npumeHeHue ¢penona. GeHondopmanbaeruHas cMoia.

KapOoHuiabHbIE COENMHEHUS — albJETHAbl U KETOHBbl. ODJEKTPOHHOE CTPOCHHE
KapOOHWIBHOW TPyNMmbl. ['oMoIorMuecKue psijbl albJAETUI0B U KETOHOB, o0mIas gopmya,
M30MEpUsl 1 HOMEHKIaTypa. PU3NUECKHE CBOWCTBA ANBbIAETUI0B M KETOHOB. XUMHUYECKHUE
CBOMCTBa albJETUJOB M KETOHOB: peakuuud mpucoenuHeHusd. OKHCIEHHE abAeTruI0B,
KaueCTBEHHbIEC pPeaKIMK Ha anbaerujibl. CriocoObl MOMyuYeHUs: U MPUMEHEHUE albACTUI0B U
KETOHOB.

OnHOOCHOBHBIE Tpe/ieiabHbIe KAPOOHOBBIE KUCIOTHl. OCOOCHHOCTH CTPOEHUSI MOJIEKYJ
KapOOHOBBIX KHUCIOT. M30oMepust 1 HOMeHKJIaTypa. Pu3nyeckre CBOMCTBA OJHOOCHOBHBIX
MpeAeNIbHbIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3U MEXAYy MOJEKYJIaMH KapOOHOBBIX
KHCJIOT. XMMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEaKIHs dTEPUBUKAIIUN, PEAKIIUU C
y4acTHUEM YIJIEBOJAOPOIHOrO paaukana. OcOoOEHHOCTH CBOMCTB MYypPaBbHUHOM KHCIOTHI.
[TonsaTrie O TPOU3BOJHBIX KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3(pupax. Mnoroobpaszue



KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIbHBIX U ApOMAaTHUECKUX KapOOHOBBIX
KHUCIIOT, TUKAPOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpeiacTaBUTeNnu BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAsl, NAJIbMUTUHOBAS, OJIEUHOBAs, JUHO/IE8AS, TUHONCHOBAS
KUCI0Thl. CiocoObl MOTy4YEeHHs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusie 3¢upsl. ['oMomornueckuit psin, oOmas ¢opmyna, wu3oMepus U
HOMEHKJIaTypa. PU3NYeCKne U XMMHMYECKHE CBOMCTBA: TMIPOJIA3 B KUCJIOW M IIEIOYHOMU
cpezne.

XKupsl. Ctpoenue, pu3nueckue U XUMUYECKUE CBOICTBA )KMPOB: TMIPOJIU3 B KUCIION U
menouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPXKAIIUX OCTATKH HEMPEIENIbHBIX
AKUPHBIX KUCTOT. JKupel B mpupoie.

MBpBI14 KaK cOJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX MOIOIIEE ACHCTBUE.

OOmiasi xapakTepucTHka yriaeBonoB. Knaccudukanus yriaeBonoB (MOHO-, AHM- U
nojucaxapuibl). MoHocaxapuabl: IJII0OK03a, PpyKTO3a, rajakTo3a, pubo3a, 1e30Kcupuodo3a.
@u3nueckue CBOMCTBA M HaxoxkzaeHue B npupone. dorocuHTe3. XMMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEaKIMM C YYacTHEM CHUPTOBBIX W aNbJETMJHOM TpPYII, CIUPTOBOE U
MOJIOYHOKHUCHOE OpoxeHue. IIpruMeHeHue riatoKo3bl, €€ 3HAUYEHHUE B KU3HEAESITEIIbHOCTH
opranuszma. Jlucaxapuipl: caxapo3a, MalbTO3a M JIAKTO3a. BoccraHaBimBarone Hu
HEBOCCTaHAaBIIMBAKOIIME aucaxapuipl. ['uaponns nucaxapunos. HaxoxzaeHue B npupone u
npumeHeHue. [lomucaxapuapl: KpaxMail, IIIMKOTeH U 1esuiono3a. CTpoeHue MakpoMOJIEKY
Kpaxmaia, TJIMKOreHa M ILeiuToio3bl. dusnyeckue cBOWCTBAa Kpaxmalla U LEJUTFOJIO3BI.
XVMMHUYECKHE CBOMCTBA KpaxMajla: TUAPOIN3, KAYECTBEHHAs PEaklysl C HOJAOM. XHUMHYECKUE
CBOMCTBA IEJUIIOJO3bl: TUAPOIN3, TNOdydyeHue >¢GupoB 1Hewono3sl. Ilonstue o006
HCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHBINM HIEIK).

DKcnepruMeHTAIbHbIE METO/Ibl U3YUYEHUS BEIIECTB U MX MPEBPALIEHUN: paCTBOPUMOCTD
pPa3IMYHBIX COUPTOB B BOJE, B3aUMOJICUCTBUE 3TAaHONA C HATPHEM, OKUCIEHUE 3THIIOBOTO
CupTa B albJETW] HAa PAcKaJEHHOM MEIHOM IMPOBOJIOKE, OKHCIEHHE STUJIOBOIO CIUpPTa
AUXPOMATOM Kajusl (BO3MOXHO HCIIOJIb30BaHKE BUJIEOMATEPUAIIOB), KAUECTBEHHbIE PEaKIIUU
Ha anpjeruabl (¢ ruapokcuaom auammuHcepeopa(l) m ruapoxkcunom meau(ll)), peaxuus
rimiepuHa ¢ ruapokcuaoM Mmenu(ll), xumuueckue cBoiicTBa pacTBopa YKCYCHOUM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOPa IIFOKO3bI ¢ ruapokcuaoM Meau(ll), B3anMmopaeicTBre kpaxmana ¢
MOJIOM, peLIeHHE OHKCIEPUMEHTAJIbHBIX 3afad 1o TemaMm «CrnupTel U (HEHOJIBDY,
«Kap6oHoBbie KUCIIOThI. C0KHBIC YPUPHD».

A3oTcoaep:kalnue OpraHnyecKue coeuHeHus.

AMHUHBI — OpraHMyYecKkhe Mpou3BOJHbIE ammuaka. Kiaccudukanus aMHHOB:
anudarryeckue M apoMaTHUECKHUe; MEpBUYHbIC, BTOpPUYHbIE M TpeTuuyHble. CTpoeHue
MOJIEKYJ, oOmass ¢opMmyna, HU30MepHUs, HOMEHKJIaTypa © (u3WyYecKkue CBOMCTBA.
XUMHUYECKOe CBOMCTBA anu(aTHUYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJKWJIMPOBAHUE,
B3aMMO/JICHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONMM anKUIaMMOHHS.

AHUIIUH — TpeICTaBUTENIb aMUHOB apoMaTudyeckoro psana. CTpoeHHe aHWIMHA.
B3aumHoe BnMsHHME TpYII aTOMOB B MOJeKyJe aHuiauHa. OCOOEHHOCTH XUMHYECKHX
cBoiicTB anunuHa. KauecTBeHHbIe peakiy Ha aHWIMH. CriocoObl MOJTyYeHUs] M IPUMEHEHHUE
anudaTuyeckux aMmuHoB. [lonyyeHne aHuIMHA U3 HUTPOOEH30a.



AmuHokuciotel. Homenknatypa u uzomepusi. OTaenabHble NOPEACTABUTENH  O-
AMUHOKMCIIOT: TJUIUH, ajaHuH. Ou3ndeckue CBOMCTBA aMHUHOKHUCIOT. XHUMHYECKHE
CBOMCTBA aMMHOKHUCJIOT KaKk aM(OTEpHBIX OpPraHMYECKUX COCAMHEHUM, peakIus
MOJIMKOHJIEHCAIIMKM, OoOpa3oBaHWE  TENTHJAHOM  CBS3M.  bHOJOTMYECKOE  3HAYCHHE
aMUHOKHUCIOT. CUHTE3 U TUJIPOJIU3 TIETITH/IOB.

benku kak nmpupoaneie nosumepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAS CTPYKTypa
0eNKOB. XUMHYECKUE CBOMCTBA OEJIKOB: THJIPOJIM3, JCHATYpAIlMs, KaueCTBEHHBIC PEAKIIUU
Ha OEJIKH.

DKCNEPUMEHTAIbHbIC METOJbI M3YyUYE€HHUS BEIIECTB M WX IMPEBPAICHUI: pPacTBOPECHUE
OelKOB B BOJE, JCHATypamus OCIKOB TpHU HArpeBaHWHW, I[BETHHIE PEAKIMHM Ha OCINKH,
pelIeHUe SKCIEPUMEHTANIBHBIX 3ajlad 10 TeMaM «A3O0TCOJepKallie OpraHuYecKue
coeMHEeHU» U «Pacrio3HaBaHre OpraHudeCKUX COCIMHEHUIN.

BbicokoMoOJIeKYIsIPHBIE COETUHEHMUSI.

OCHOBHBIC TIOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED, MOJUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHb IMOJUMEPU3ALNU, CPEAHSAA MOJEKYsApHass macca. OCHOBHBIC

MECTOObI CHHTC3a BBICOKOMOJICKYJIAPHBIX COeI[I/IHeHI/Iﬁ — IMoJIMMCpH3alus nu
IIOJIMKOHACHCAaI M.

HOHI/IMepHBIG MaTCpHUaJibl. IInacTmaccel (HOJ'IHBTI/IJIGH, ITOJIUITPOIINJICH,
IMOJIMBUHUJIXJIOPU/, IMOJIMCTHUPOJI, MMOJIMMCTHIIMCTAKPHJIIAT, HOJ'II/IKap6OHaTBI,

MOJIMATUIIEHTEpEePTANIAT). Y TUIM3AUs U IepepadOTKa IIACTHKA.

OnacToMepbl: HaTypajbHbId KaydyK, CHHTETHYECKHME Kaydyku (OyTaJaueHOBBIH,
XJIOPOIPEHOBBIN, U30IPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HarypanbHble (XJIONOK, WIEPCTh, IIEIK), MCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAMPOH U JIABCAH).

[Tonmumepsl crnenmanbHOTO Ha3HaueHWs (TeJOH, KeBJap, OSIEKTPOIPOBOISIINE
MOJIUMEPHI, OMopa3iaraeMblie OJIUMEPHI).

DKcrepuMEeHTalIbHbIE METO/bl M3YUEHHUsl BELIECTB M UX MPEBPAIICHUN: 03HAKOMJICHHUE
c oOpaslaMu MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KaydyKOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacrmo3naBanue miacTMacc u BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxzaenue MoJekyJasspHOW (opMyJbl OPraHMYECKOrO COEAMHEHHS 10 MAacCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXACHHUE MOJIEKYJISIpHON (HOpMyIbl
OpraHUYeCcKOro CcOeauHEHUs Mo Macce (00BEMY) NPOAYKTOB CrOpaHMs, MO KOJUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/WIM UCXOAHBIX BEILECTB, YCTAHOBJICHUE
CTPYKTYpHOU (hOpMYJIbI OPraHMUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHUECKHX CBOWCTB MJTU
CHIOCOO0OB TOJIyYeHUSs!, OINpeeeHHE OJU BBIXOJAa MPOAYKTAa PEAKIMH OT TEOPETUUYECKU
BO3MO>KHOTO.

MexnpeaMeTHbIe CBS3H.

Peanu3amus MeXnpeaMETHBIX CBA3€H MPU U3yU4eHUH OpraHndeckoit xumuu B 10 kimacce
OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHSTUN, TIPUHATHIX B OTJIEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIE TOHATHUA: SIBJICHHE, HAyYHbIN (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJu3, CUHTE3, Kiaccuukamus, HaOIOACHHE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEINb,
MOJIETUPOBaHHE.

@dusnka: marepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, DHEPTeTUUECKUi
YPOBEHb, BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, (PU3NYECKUE BETHMUNHBI,
€/IMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buomnorus: KJIEeTKa,  OpraHu3M,  OJKOcUCTema,  Ouocdepa,  MeTabOIHU3M,
HACIIEICTBEHHOCTh, aBTOTPOQHBII U TeTepoTpO]HBIN TUI TUTaHUs, OpokeHHe, (HOTOCUHTE3,
AbIXaHue, OeNIKU, YTIIEBOIbI, KUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hple UCKOMAaEMbI€, TOILUIUBO.

TexHonorus: mNUIIEBbIE MPOAYKTHl, OCHOBHI PAIMOHATBHOTO MUTAHUS, MOIOIINE
CpeACTBa, MaTepPHaJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX slep. XUMHYecKH »diemeHT. WM3orombl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YKCIIa. DHEPTETUUECKHUE YPOBHU U MOAYPOBHHU.
Atomuble opOuTanu. Kiaccupukanus XUMHUECKUX 3JIeMeHTOB (S-, p-, d-, f-amemeHTh).
Pacnipenenenrie 3I€KTPOHOB IO ATOMHBIM OpOUTANSIM. OJIEKTPOHHBIE KOH(UTypauuu
aTOMOB 3JIEMEHTOB NEPBOrO—4YETBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(MUTYpAIIMH HOHOB. DJIEKTPOOTPULIATETEHOCTD.

ITepuonnueckut 3akoH u llepuommueckas cucrema xumuyeckux diaemeHToB [I.U.
MenpneneeBa. CBs3pb NEpUOAMYECKOrO 3aKoHa M I[lepronnyeckod CUCTEMBI XHMHYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOpPHUEH CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO
rpymIam 1 nepuojaam. 3HaueHune nepuoanyeckoro 3akona JI.1. Menneneena.

XUMHUYECKas CBA3b. BUIbI XUMUYECKON CBA3U: KOBAJIICHTHAsl, NOHHAS, METAJUIMYECKAS.
MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBII W JOHOPHO-aKLENTOPHBIM.
OHepruss U JivHaA CBA3U. lIONspHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOU
cBs3u. Kparnsie cBs3u. Bogoponnas cBsizb. MEXKMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSA3b 3JEKTPOHHON CTPYKTYpbI
MOJIEKYJI ¢ UX T€OMETPUUYECKHM CTPOEHUEM (Ha MPUMEPE COENUHEHHM 3JIEMEHTOB BTOPOIrO
nepuoja).

[IpencraBienne O KOMIUIEKCHBIX coeAMHEHUAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTesb, JIMTAHIbl. 3HAUYCHHE KOMIUIEKCHBIX coeauHeHui. [lonsrtue o
KOOPAWHAIITMOHHOW XUMUH.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. THIIBI KPUCTAJUITMYECKUX
pEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonatne o pgucnepcHbix cucremax. McruaHble pactBopsl. IIpencraBienue o
KOJUTOMTHBIX pacTtBopax. CrocoObl BHIPAKEHHsI KOHIIEHTPAIMU PACTBOPOB: MAcCOBasi OIS



BEIIECTBA B pPacTBOpEe, MOJISIpHAs KOHIIEHTpanus. HacbhlllleHHblE W HEHACHIIICHHBIC
pacTBOpPHI, paCTBOPUMOCTh. Kpuctannoruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BElIeCTB. TpHUBHATbHBIC Ha3BaHUS
OTAEIBHBIX MPEJCTABUTEIICH HEOPTraHUUECKUX BEIIECTB.

Krnaccudukanus XUMUYECKHMX peakluid B HEOPTaHUYECKOM M OpPraHMYECKON XHMHH.
3aKOH COXpAaHEHHUSI MacChl BEIECTB; 3aKOH COXPAHEHUsS W MpPEBpallEHUsS SHEPTUU NpU
XUMHUYECKUX peakiusax. TermoBbie 3(PEKThl XUMUYECKUX peakiuid. TepMoXuMudecKue
ypaBHEHUSI.

CKopoCTh XHMHMYECKOM peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (HhaKTOPOB.
I'omoreHHsIe 1 reTeporeHHsie peakuuu. Karanus n katanu3aTtopsl.

OOpatumple W HeOOpaTHMbIC peakiud. XUMHUYECKoe paBHOBecwe. KoHcTaHTa
XUMHUYECKOTO paBHOBECHS. PAaKTOPHI, BIUSIONIME HA MOJOXKEHUE XUMUYECKOTO PaBHOBECHS:
TeMIlepaTypa, NaBJICHUE U KOHIICHTPALMKM BEIIECTB, y4acTBYIOIUX B peakuuu. [Ipunnun Jle
[TaTenwe.

OnekTpoiutuueckas aucconuanus. CuiibHble U cladbie 3JeKTpoJuThl. CTeneHb
nucconmannu. Cpena BOJHBIX PAacTBOPOB: KHCIIOTHAs, HEWTpalbHas, IICJIOYHAS.
Bonoponnsiii nokazarens (PH) pactBopa. ['naponus cosneit. Peakinu nonHoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKUcieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iporiecchl OKHUCIEHUSI MU BOCCTAHOBJIEHHUS. BakHeHIue OKUCIUTENH U
BOCCTAHOBUTEIU. MeTOa S3JEKTPOHHOrO OaliaHca. DJEKTPOJIU3 PacCTBOPOB U PaACILIABOB
BELIECTB.

DKCIEpUMEHTANIbHBIE METOJIbI M3YUYECHUSI BEIIECTB U WX MPEBPAIICHUN: Pa3JI0KEHUE
MEPOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpa, MOJEIN KPUCTAINIMYECKUX PEIIETOK,
MPOBEJICHUE peaKIuii HMOHHOTO OOMEHa, OMpeeieHUuEe Cpeabl PacTBOPOB C TMOMOIIBIO
WMHJIUKATOPOB, U3YUYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIIUU
1 TIOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemeramoB B Ilepuommueckoid cucreme XuMHU4YeCcKux 3yeMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS UX aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJIOB.
AnoTpornus HEeMEeTauioB (Ha MpUMeEpPe KUCIIOpoia, cephl, pocdopa u yrieposa).

Bonopoa. [lonydenue, pusndeckne u XMMUYECKHUE CBOMCTBA: PEaKIMK C METAIJIaMU U
HEMETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuibl. TOIIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxaenue B npupoe, CrnocoObl MoayueHusi, GU3ndeckue U XuMUIeCcKue
CBOMCTBA. ['aloreHOBOIOpOIbI. BaxkHeme KUCIOPOACOACPKAIIUE COEAUHEHNS TAJIIOTEHOB.
JlabopaTopHbI€ ¥ MPOMBIIIJICHHBIE CTIOCOOBI MOTYUYeHUs TaoreHoB. [I[puMeHeHre rajJoreHoB
Y UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIJIEHHBIE CTIOCOOBI TTOJIYYCHHS KUCIOPOa.
dusznyeckue W XUMUYECKHE CBOMCTBA W NMPUMEHEHHE KHUCIOopoJa M 030HAa. OKCUIBI U
MIEPOKCH/IBI.

Cepa. Haxoxmenue B TmpHpoOje, CHOCOOBI TOMYy4YCHHS, (DU3UUYECKUE U XUMHUUYECKHE
cBoiictBa. CepoBomopon, cyibbuasl. Oxcun cepwi(1V), okcun cepwi(VI). Cepuucras u



CepHas KUCIOTHI U uX coir. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHL. [IpuMeHeHue cepsl u
€€ COeIMHEHNN.

Azor. Haxoxnenue B mpupoje, CrocoObl MONy4eHHs, (PU3UUECKUE U XUMHUYECKUE
cBoricTBa. AMMUak, HUTpUbl. OKCHIIBI a30Ta. A30TUCTasi U a30THASI KUCJOTBHI U MX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCIIOTHL. IIprMeHeHue a3oTa U ero CoOeIMHEHU. A30THBIE
yaoOpeHus.

®ocdop. Haxoxnenue B mnpupojie, crnocoObl MoayyeHus, PU3nIecKrue U XUMUYECKUE
cBoiictBa. Pochuasl u dochun. Oxcuasl Qocdopa, dochopHas kuciaora U €€ CONH.
[Tpumenenue dhocdopa u ero coenuneruit. ®ochopHbie ya100peHUs.

VYriepoa, HaxoXIeHWE B TpUpojae. AJIOTpomHBbIe Moaudukaruu. DPu3ndecKue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriepojaoM. Okcun yriepona(ll),
okcun yraepoaa(lV), yroiapHas kuciaora U €€ cod. AKTHUBHUPOBAHHBIM yIoJib, aacopOIus.
Oymnepensl, rpadeH, yriaepoaHble HAHOTPYOkH. [IpuMeHeHHMe TPOCTHIX BEUIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTUHEHUN.

Kpemuuii. Haxoxnenue B mpupo/ie, CrocoObl MoTydeHusl, PU3nuecKue U XuMUIECKUe
cBoiictBa. Okcua kpemuus(1V), kpemHueBass KUCIIOTa, CHIIMKaThL. [I[puMeHeHrne KpeMHUs U
ero coenHeHn. CTEKII0, €ro Moxy4YeHue, BUIbl CTEKIIA.

[Tonoxenune wmetamoB B llepuoguueckoil cHUCTEME XUMHYECKUX JJIEMEHTOB.
OcCoOEHHOCTH CTPOEHHMS DJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OO0mue Quzndeckue
CBOMCTBa MeTaJIOB. [[puMeHeHne MeTamioB B ObITY U TexHUKe. CIlJIaBbl METAIIIOB.

DNEKTPOXUMHUECKUNA psAll HanpsokeHu MetamoB. OOmue crnocoObl MOJIy4eHus
METAJUIOB: TUAPOMETAJULYPIHsl, NHPOMETAILTYprus, aekTpoMeramutyprus. [lonarue o
KOppo3uu MeTayIoB. CriocoOBl 3a1IUThl OT KOPPO3HHU.

O6mas xapakrepuctuka MetaimioB |A-rpynnel [lepuonnyueckoid CUCTEMBI XUMUYECKUX
aneMeHToB. Hatpuii u kanuili: nojydyeHue, (U3MYECKHE U XHMMHYECKHE CBOMCTBA,
IIPUMEHEHUE IPOCTHIX BEIIECTB U UX COECINHEHUN.

O6mras xapakrepuctuka MmetayioB || A-rpynmst [leproandeckoil cCUCTEMbl XUMHUYECKUX
AJIEMEHTOB. MarHuii W KajubUuid: MOJy4YyeHue, (U3MYecKue U XHUMHUYECKHE CBOMCTBA,
MPUMEHEHUE MPOCTHIX BEIIECTB U HMX coeluHeHUi. JKECTKOCTh BOIBI M CHOCOOBI €€
YCTpaHEHHUS.

AnroMuHUI: oftyyeHue, GU3nYecKue U XMMHUYECKUe CBOMCTBA, MPUMEHEHUE TPOCTOTO
BELIECTBA M €ro COeAMHEHUH. AM(pOTEpHbIE CBONWCTBAa OKCUAA U THAPOKCUAA ATIOMUHUS,
TUAPOKCOKOMITIIEKCHI AJIFOMUHUS.

OO6mias xapakTtepuctuka MeTamioB nodounbix noarpynn (b-rpynm) Ilepuogmueckoit
CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

du3MUecKue W XHUMHYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKcHUabl H
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u guxpomarbl, HX
OKHUCJHUTENbHbIE CBOMCTBA. [losyueHune u npuMeHeHne xpoma.

DOU3NYECKNE U XUMHUYECKHME CBOKWCTBA MAapraHia U €ro COEAMHEHUU. Baxueunmue
coequHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranua(VIl). Ilepmanranar
KaJINsl, €r0 OKUCIUTENbHBIE CBOMCTBA.



dusnyeckue W XHUMHYECKHE CBOMCTBAa JKeine3a M ero coeauHeHur. OKCHOHL,
ruapokcuansl U conu xenesa(ll) u xeneza(lll). [lonydyenne u npumeHeHUe kelie3a U €ro
CILJIABOB.

POuU3N4eCcKue M XUMHYECKHE CBOWCTBA Meau U €€ coenuHeHui. Ilomyuenue u
MIPUMEHCHUE MEJIN U €€ COCTUHEHUN.

Huuk: momyuyeHue, (puU3MUEeCKHMe M XUMHYECKHE CBOMCTBa. AMQOTEpHBIE CBOWCTBA
OKCHJIa W THUJIPOKCHJA LHWHKA, THJIPOKCOKOMIUIEKCHI LMHKA. [IpuMeHEHuEe IMHKa U €ro
COEIMHEHUM.

OKCIEpUMEHTANbHBIE METOJbl W3yYEHHs BEIIECTB M HUX IPEBPALICHUI: H3y4YCHUE
o0Opa3oB HEMETAIOB, TOpeHue cepbl, Gocdopa, keneza, MarHus B KUCIOPOAC, U3YUCHHE
KOJUIEKIMU «MeTamuibl U CIUIaBbl», B3aUMOJICHCTBHE MICIOYHBIX W IIEJTOYHO3EMEIBHBIX
METaJJIOB ¢ BOJOW (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPHAIIOB), B3aUMOJICHCTBUE ITUHKA
U JKeJe3a C pacTBOPAMH KHCIIOT M IIEJIOYEH, KAYECTBEHHBIE PEaKIMU HAa HEOPraHUYECKHUE
AHHOHBI, KATHOH BOJOPO/Ia M KATUOHBI METAJVIOB, B3aUMOICHCTBUE THIPOKCUI0B AITFOMUHUSA
Y IUHKA C PACTBOPAMU KHUCJIOT U IIEIOYEH, PENICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMaM
«l"anorensr», «Cepa u e€ coeMHEHHs», «A30T U PocPop U UX COECOUHEHUs», «MeTaisl
[JIaBHBIX TOJATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KM3Hb.

Ponp xuMum B oOecriedeHMHM YCTOMUYMBOIO pa3BUTHsS uenoBedecTBa. lloHATHE O
HAYYHBIX METOJIaX MO3HAHUSA U METOJOJIOTUHN HAYYHOTO HccaeaoBanus. Haydnbie mpuHIMIIBI
OpraHu3alMid  XUMHYECKOTr0 MpOou3BOACTBA. [IpoMBINIIIEHHBIE CHOCOOBI  MOJIYYECHUS
BOKHEUINIUX BEIECTB (Ha MpUMEpe MPOU3BOACTBA aMMHAaKa, CEPHON KHUCJIOTHI, METAaHOJIA).
[IpomblliuieHHBIE CHOCOOBI MOMYYEHUS METAUIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHUE
OKpY’Karolel cpefpl U ero mnociaeAacTBus. Pojib XuMUM B OOECIEUEHUHM SHEPreTUYECKOU
0€30MacHOCTH.

XuMmusi ¥ 310poBbe 4YenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia ncnonb30BaHUs
JIEKapCTBEHHBIX IpenapaToB. Pojb XMMuM B pa3BUTUHA MEAULIUHBI.

XUMHUST TUIIM: OCHOBHBIE KOMIIOHEHTBI, NHIIEBbIe J00aBku. Poib xumuu B
o0ecrnieueHuu MUIEeBOM 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpeactBa. boitoBas xumus. IIpaBuna 6e3omacHoro
MCIIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHH B TIOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEHIITE CTPOUTEIbHBIC MaTepHaIbl (IIEMEHT, OETOH).

XUMUS B CEJIBCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUalibl, KPACKH, CTEKJIO0, KepamMuka. Marepuaisl
JUISL 3JIEKTPOHUKHU. HaHnoTexHoIOrNN.

Pacuérnble 3anaumn.

Pacuérel: maccel BemecTBa win 00béMa ra3oB MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOIIMX B pEaKIMU BEIIECTB, Macchl (00BEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO M3 BEIIECTB UMEET MIPUMECH, MACChI
(oOBéMa, KOMMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIM OJHO M3 BEIIECTB JaHO B BHUJC
pacTBOpa C OMPEAECTIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BEIMIECTBA, MACCOBOM TOJIUA U



MOJIIPHOM KOHIEHTpPALlMM BEIIECTBA B PAcTBOpPE, MOJM BBIXOJA MPOAYKTA PEAKUUU OT
TEOPETUUYECKH BO3MOXKHOTO.

MesxIpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPHU U3yYSHUH OOIIEH 1 HEOPraHUYeCKONH XUMUN
B 11 kjacce ocyuiecTBIsieTcs 4yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSTUMA, TaK M TOHSATHH, MPHUHATHIX B OTAEIBHBIX IMPEAMETAaX ECTECTBEHHO-HAYYHOTO
IUKIIA.

OO1Iue ecTeCTBEHHO-HAy4YHbIE MOHATUS: SBJICHUE, HAyYHBIH (akT, TMIOTE3a, TEOpus,
3aKOH, AaHaju3, CHHTE3, KIacCH(UKalUsi, MEePUOAUYHOCTb, HAOIIOJCHHE, HW3MEpEHUE,
HKCHEPUMEHT, MOJIEJIb, MOACITUPOBAHHUE.

®duszuka: mMatepusi, MUKPOMHp, MAaKpOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIBI, PaIHOAKTUBHOCTb, MOJIEKYJIa, SHEPTETHYECKUI yPOBEHb, BEIIECTBO, TEI0, 00BEM,
arperaTHO€ COCTOSIHHE BEIECTBA, WACAIbHBIN Tra3, (U3UYECKUE BEIUYUHBI, CIUHHIIBI
U3MEPEHUs1, CKOPOCTh, IHEPIHsl, Macca.

buonorusa: kineTka, opraHums3M, 3KOCHUCTeMa, Ouocdepa, MeTraboIHM3M, MaKpo- U
MUKPODJIEMEHTBI, OCNKH, JKUPBI, YIIEBOAbI, HYKICHMHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILLECTB U MMOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIINBO, PECYPCHI.

Texnomorus:  XUMHUYECKass MPOMBIIUICHHOCTb,  METAJUIyprUsi,  CTPOHUTEIbHBIC
MaTepuaibl, CEIbCKOXO3SIICTBEHHOE  MPOW3BOJACTBO, TMHUIIEBAs  MPOMBIIUICHHOCTD,
(dapmaiieBTUUECKass IPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX IPENapaTos,
IPOU3BOJACTBO  KOHCTPYKLIIMOHHBIX  MaT€pUaioB, JJIEKTPOHHAs  MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUHU.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA TTPOITPAMMBI 110 XUMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B CcOOTBETCTBHM C CHUCTEMHO-IIEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeaMeTa «XHUMHUsS» Ha ypOBHE CpeaHEro oOIiero ooOpa3zoBaHUs
BBIZICJICHBl  CIEAYIOIIME COCTABJISIOLIME: OCO3HaHHE OOYYaIOMIMMHUCS  POCCUHCKON
IrPXIAHCKOM HAEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH U
CaMOOTIPE/ICJICHUIO; HAJU4Yhe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTb M CIHOCOOHOCTH
0oOy4Jaronuxcsi PYKOBOJICTBOBATHCSI MPHUHATHIMH B OOIIECTBE MpaBUJIaMd M HOPMaMH
MOBEJICHUS; HAJW4YUe MPABOCO3HAHMS, DKOJOTHYECKOM KYJIbTYPhI, CIOCOOHOCTH CTaBHUTh
1[EJIN U CTPOUTH KU3HCHHBIC TIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS npeaMera «Xumus» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTH OTBITA TTO3HABATEIHLHON M MPAKTUUYECKON JCATEIBHOCTH O0YJAIOIINXCS
B I[IpOIIeCcCe peaan3alnu 00pa3oBaTeIbHON A TENbHOCTH.

JIngyHOCTHBIE pe3yabTaThl OCBOCHHUS npeamera «XuMus» OTPaXKAIOT
c(hOpPMHUPOBAHHOCThH OIBITA TTO3HABATEILHON U MPAKTUUECKOMN JESITEIbHOCTH O0yJarOIUXCs
B IIPOIIECCE peaan3anuu 00pa3oBaTeIbHON ACITEIHHOCTH, B TOM YHCTIE B YACTH:



1) rpa:knaHCKOro BOCIIUTAHUS

OCO3HaHUSI OOYYAOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOIOPAJIKY;

IPEICTaBICHUS O COIMAIbHBIX HOPMAaX W MpaBUIIaX MEXKIUYHOCTHBIX OTHOLICHUU B
KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHON TBOPUYECKON MAESATEIBHOCTH NPU CO3JAHUU YUYEOHBIX
POEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIbHBIX 3aJ/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMAaTh MOTHUBBI, HAMEPEHHUS], JIOTUKY U apryMEHThI
JIPYTUX MPU aHATH3E PA3TNIHBIX BUIOB YICOHOH ACATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIICHHS] K MCTOPUYECKOMY M HAyYHOMY HACIEAUIO0 OTECYECTBEHHOM
XUMUHU;

YBKEHUS K MPOIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTAaT JJIUTEIbHBIX HAOJIOJICHU,
KPOIOTIUBBIX KCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpECca U T[O3HABATEIbHBIX MOTHBOB B IMOJYYEHUM U IMOCIECAYIONIEM aHAJIN3E
uH(MOpMAaIUHU O MEePEAOBBIX JTOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYallMM, CBA3aHHBIE C XUMHYECKUMHU SBICHUSIMHU, H
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICGHMBATh CBOE IMOBEJACHUE U TMOCTYNKHU CBOWMX TOBAPHUILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) hopMHUpOBaHHUSI KYJIbTYPhI 310POBbSI:

MOHUMAaHUSl IEHHOCTEN 3/I0pOBOTO M 0€30MacHOro 00pasza KU3HU, HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 370POBbIO;

coOJIroicHUs MpaBui 0€30MacHOr0 OOpalleHus ¢ BeleCTBaMU B OBITY, TOBCEIHEBHOM
KU3HU, B TPYJIOBOM JEATEIbHOCTH;

MOHUMAaHUSl IIEHHOCTU TPaBWUJI WHIWBHUIYAIBHOTO W KOJUIEKTUBHOTO O€301acHOI0
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[0POBBIO U )KU3HH JIFO/ICH;

OCO3HAHMSI TIOCJEACTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YIOTPEOIEHUS AJIKOTOJS,
HAapKOTUKOB, KypeHUs1);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-MCCIENOBATEIBCKON JIESITEIIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEUICHUM TMPAKTUYECKUX 3aJa4 COIUAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY MU3YUEHUIO MPOQECCUil pa3InyHOTO poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHAYaJIbHOW TPACKTOPUU OOpa30BaHMUS,
Oyaymeil mpodeccun u peanu3aldyd COOCTBEHHBIX IKHU3HEHHBIX IIJJAHOB C Y4E€TOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

JKOJOTMYECKH  II€JIeCOO0OpPAa3HOr0  OTHOLIEHUS K MPUPOJE KAK  HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUSl  TJIOOATBHOTO  XapakTepa  OAKOJOTMYECKUX  NpoOsieM,  BIHSHHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HaHUS HEOOXOAMMOCTH MCIOJIb30BAaHUSL JOCTHDKCHUM XUMHHM JUIsl PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HETIPUATHS JEVCTBUN, IPUHOCAIIMX BPE] OKPYXKAIOIIEH MPUPOITHON Cpene,
YMEHUS IIPOTHO3UPOBATh HEeOJIaronpusTHHIE AKOJIOTHYECKHUE MIOCJIEICTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJIMYUsl Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIICHHS, YKOJOTHYECKONW KYJIbTYpPBI, ONBITA
NEATEIIBHOCTH DKOJOTHYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTHCS HMHU B
MO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO NPOTUBOCTOSATH UJCOJIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

MHPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U
00111eCTBEHHON MTPAKTUKU;

NOHMMaHUs CleUU(UKH XUMHHM KaK HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palOHaJIbHOIO HAYYHOTO MBIIJICHUS, CO3JaHMM LEJIOCTHOTO IMpPEJICTaBICHUs 00
OKPYKAIOLIEM MHUpPE KAaK O E€IMHCTBE IPUPOABI U YEJIOBEKA, B IO3HAHUM IIPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU IpoOJIeM COXPAHEHHSI IPUPOITHOTO PAaBHOBECUS;

yOEXKJIEHHOCTU B 0COOOW 3HAYMMOCTU XMMHH JJIi COBPEMEHHOW LMBHIM3AIMU: B €€
T'YMaHHCTHYECKOW HAMPABIIEHHOCTH U BAXKHOW POJIM B CO3IaHUH HOBOM 0a3bl MaTEepHAIbHON
KyJbTYpbl, B PELUICHUH TJI00AJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA —
CBIPHEBOM, DHEPreTUYECKOM, MHIINEBOM M HSKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, 00ECTIEUEHUN YCIOBUN YCIIEIIHOTO TPYAa U KOJIOTMYECKU KOM(POPTHOMN KU3HU
Ka)K10T0 YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IOHMMaHHsA CYIIHOCTH METOAOB IIO3HAHMA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
JUISL aHaliu3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIEr0 MHpPa M MPOUCXOASAMIMX B HEM
W3MEHEHUH, YMEHUs JellaTb 0O0OCHOBAaHHBIE 3aKJIIOYEHUSI HAa OCHOBE HAYYHBIX (PAKTOB U
VMMEIOLIUXCS JAHHBIX C LENbIO MTOJIYy4YEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS Uil peIICHUs
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO, UCCIEN0BATEIBCKOMN €A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHMIO HOBBIX 3HAHMM II0 XUMHM B COOTBETCTBUHU C YKU3HECHHBIMU
MOTPEOHOCTSIIMU;



WHTEpeca K OCOOCHHOCTSAM TpyJda B pa3nuuHbIX cdepax mnpodhecCHoHaATHHOM
NEATEIIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yiabTaTbl OCBOEHHUS NMPOTPAMMBbI IO XUMHH Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BKIIOYAIOT:

3HaYUMBbIE A1 POPMHUPOBAHUS MHUPOBO33PEHMSI OOYUaAIOIIUXCSI MEXAUCUUIIIMHAPHBIE
(MeXIIpeIMETHBIE) OOIIEHAaYyUHbIE TIOHATHUS, OTPaXKAIOUIUE LEJIOCTHOCTh HAYYHOM KapTUHBI
MHUpa U CHEHU(PUKY METOJ0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIIECTBO, DHEPIUs, SBJICHHE, MPOIECC, CUCTeMa, HAy4yHbIA (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCIEA0BaHNe, HAOIIOACHUE, U3MEPEHHUE, SIKCIIEPUMEHT U
Jpyrue);

YHUBEpCaJbHble  ydyeOHbIE  JCHCTBUSA  (MO3HABaTelbHbIE, KOMMYHHUKATHBHBIE,
peryisTuBHbIE), oOecneunBaromye (HopMuUpoBaHue (YHKIMOHATBHOM TPAaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIMU 00y4arouuxcs;

CIIOCOOHOCTh ~ OOYYaroIIMXCSl  MCIOJb30BaTh OCBOCHHBIE  MEXAMCLIUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE yuyeOHbIE AECUCTBHUA B TO3HABATEILHOM WU
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIE PE3yJbTAaThl OTPAXAIOT OBJIAJICHUE YHHBEPCAIBHBIMU YUYEOHBIMU
MI03HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JIOrHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO (POPMYJUPOBATh U aAKTYyaJIM3UPOBATh MpoOJieMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONPEACTATh LM JICSITEILHOCTH, 3ajJiaBasi mapaMeTpbl U KPUTEPUU HMX JTOCTHXKCHUS,
COOTHOCHUTD PE3YJIbTAThI ICITEIBHOCTH C ITOCTABJICHHBIMU 1EIISAMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN TMPUEMBI JIOTMUECKOTO MBIIIJICHUS: BBIACISIThH
XapakTepHbIe TMPU3HAKU TIOHATUM W YCTAaHABJIMBATH HMX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIME MOHATHUS JIJIs1 0OBSICHEHUSI OTJAEIbHBIX (JaKTOB U SIBJICHUIA;

BBIOMpaTh OCHOBAHUS M KPHUTEPHUHM ISl KJIacCHU(UKAIIUU BEIIECTB M XUMHYECKUX
pEaKLNi;

YCTaHABJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, JCAYKTHUBHbBIC, IO AaHAJOTHH),
BBISIBJIATH ~ 3aKOHOMEPHOCTHM W NIPOTHUBOPEYHST B  paccMaTpUBAeMbIX  SIBIICHUSX,
(GhOpMyYIPOBATH BBIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHUS UCTIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEH, MPeoOpa30oBbIBATh MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI)
dJIeMEHTa, XuMuueckas (opMyna, ypaBHEHHE XUMHUYECKOM peakIuu — TpU PEIICHUU
y4eOHBIX TTO3HABATENBHBIX M TMPAKTHUYECKUX 3a/1ad, MPUMEHITh Ha3BaHHBIC MOJIEIbHBIE



MPEACTABICHUS JUIS BBISIBJICHUS XapaKTEpHbIX MPU3HAKOB HW3YYa€MbIX BELIECTB M
XUMHUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUIL;

GopMynupoBaTh LENM U 3aJa4dl HCCIECAOBaHUS, HCIOJIb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTa MO3HAHUS U
OCHOBBI ISl (DOPMHUPOBAHUSI TUIIOTE3bl IO MPOBEPKE MPABWIBHOCTA BBICKA3bIBAEMBIX
CYXJICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSTEIIBHOTO IUIAHUPOBAHUS M IMPOBEIACHUS YYECHHYECKUX
JKCIIEPUMEHTOB, COBEpPUIEHCTBOBATh YMEHMsS HaOIOgaTh 3a XOJOM  Ipolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATH €r0 pe3ynbTar, GopMyInpoBaTh 000OIEHUS U BBHIBOIbI
OTHOCUTEJIIBHO JOCTOBEPHOCTH pPE3yJIbTAaTOB MCCIEIOBAHUS, COCTaBISATH OOOCHOBAHHBIM
OTUYET O TIPOJICJIAaHHOM paboTe;

MpuOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENBLCKOW M NPOEKTHOW JIEATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEJIbHOMY MOHMCKY METOAOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJOB MO3HAHUSI.

3) pa6ora ¢ unpopmanmeii:

OPUEHTHPOBAThCS B PANIMYHBIX HMCTOYHMKAX HHGMOpMauuu (HaydHO-TIOMYJISpHAS
JUTEpaTYypa XUMHUYECKOTO COIEp)KaHMs, CIpaBOYHbIE MocoOus, pecypchl HHTepHera),
aHAIU3UPOBaTh MH(GOPMALMIO PA3JIMYHBIX BUAOB U (POPM NpPENCTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTH;

(opMyIupOBaTh 3aIPOCHl M MPUMEHATHh PA3IUYHBbIE METOABI MPHU MOUCKE U 0TOOpe
uH(pOopMalLuu, HEOOXOAUMOH /1JIsl BBIMOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

MpUOOpETaTh OMBIT UCIIOJIB30BAHUS UHPOPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHUI
Y Pa3JIMYHbIX MOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMy TMpeacTaBiIeHUs HHGOPMAIIH
(cxempl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM fA3BIK B KadyecTBE CpEACTBA MpU padOTe € XUMHYECKOU
uH(popManuen: NMPUMEHITh MEXNpeaMeTHble ((U3MYecCKue M MaTeMaTHYeCKUE) 3HAaKUu U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYCCKNEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI B XO/I€ TUAJIOTA W/WIIH
JUCKYCCHH, BBICKA3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS PEII0KEHHOM 3a/1a4u;

BBICTYIIATh C Hpe3CHTaHI/IeI>'I PE3YyJIbTATOB I103HABATEILHOU ACATCIIBHOCTH, IMOJIYUYCHHBIX
CaMOCTOATCIIBHO HWJIXM COBMCECTHO CO CBCPCTHHKAMM IIPH BbIIIOJHCHUN XHMHNYCCKOTO



JKCIIEPUMEHTA, NPAKTUYECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB,
pean3anuu yueOHOro mpoekTa, U GOpMyIUpPOBATh BBIBOJIBI [0 pE3ysbTaTaM MpPOBEAEHHBIX
UCCIIEJIOBAaHUN ITyTEM COTJIaCOBAHUS MO3ULMI B X0/1€ 00CYKI€HUSI 1 0OMEHA MHEHUSIMU.

PeryisiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOSTENbHO MJIAHUPOBATh U OCYILECTBIISATH CBOIO IMO3HABATENIBHYIO ACSATEIBHOCTD,
ornpenaensis e€ Leau U 3aJa4i, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
MpeAJIaraéMblii  AJITOPUTM JEHUCTBUK MpPHU BBINOJHEHWN YYEOHBIX M HCCIEIOBATEIbCKUX
3a/1a4, BbIOMpaTh Hanbosiee 3PGEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUYETOM MOTyUYEeHUS] HOBBIX
3HAHWH O BEIECTBAX U XUMHUECKUX PEaKIIHIX;

OCYILIECTBIIATH CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS IMPOTpaMMBbl IO XMMUHU Ha YriyOJEHHOM YpPOBHE
Ha YpOBHE CpeaHEero ooOImero oOpa3oBaHWs BKJIIOYAKOT ClEHUPUUECKUE ISl y4eOHOro
npeaMeTa «XUMHsD HAydHbIE 3HAHUSA, YMEHHUS M CIOCOOBI JEMCTBUII MO OCBOEHHIO,
MHTEPHpPETAMA U MPeoOpPa30BAHUIO 3HAHUM, BUABI AEATEIBHOCTU MO MOJYYEHHIO HOBOTO
3HAaHUSA W NPUMEHEHUIO 3HAaHUN B Pa3IMUHbIX YYEOHBIX CUTyalUsX, @ TAKXKE B PEeaIbHBIX
KU3HECHHBIX CHUTYallUsX, CBSI3aHHBIX C XUMHEW. B mporpamme mo XUMUM NIpEIMETHBIE
pe3yNbTaThl MPEACTABIECHBI IO OJAAM HU3yYEHHUS.

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkass XuMush» OTpaxkaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECTE M 3HAYCHUM OPraHUYEeCKOM XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJu B 00ECHeUYeHUM YCTOWYHMBOTO Pa3BUTHS
YeJIOBEYECTBA B PEIICHUU MPOOJIEM DKOJIOTUYECKOM, HSHEPreTUYeCKOW U MHIIEBOM
0€30MMacHOCTH, B PA3BUTHU MEIMIIMHBI, CO3/JAaHUM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB
DPHEPTruM, B OOECIEUEHUU PaAlMOHAIBHOTO MPHUPOAOIOIL30BaHUA, B (HOPMUPOBAHUU
MHUPOBO33pEHUs M OOIEH KyJbTypbl YE€JIOBEKa, a TaKXKe€ DKOJOTUYECKH OOOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO U TPUPOAHOM CPENE;

BJIAJICHUE CHCTEMOW XMMHWYECKHUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SJIpO W 3JICKTPOHHAas o0oJiouka aroma, S-, p-, d-
aTOMHBIC OPOUTAIIA, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa, THOPUAU3AIUS aTOMHBIX
opOuTaneii, oH, MOJIEKYJa, BaJIECHTHOCTh, JECKTPOOTPHUIIATEIIHPHOCTD, CTENIEHb OKUCIICHHS,
XUMUYECKasi CBSI3b, MOJIb, MOJIAPHAsT Macca, MOJIAPHBIH O0O0BEM, YIIEPOMHBIM CKEJeT,
(yHKIIMOHATBHAS TPYIINa, paJuKall, CTPYKTypHbIe PopMyIbl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJIETHBIC), U30MEpHUs CTPYKTYpHasi U MPOCTPAHCTBEHHAsS (F€OMETPUYECKas, ONTUYECKAs),
M30MEPBI, TOMOJIOTUYECKHUMN Psifl, TOMOJIOTH, YIIIEBOAOPOAbI, KUCIOPOA- U a30TCOAEPKAIIIE
OpTraHUYECKHUe COEIMHEHUS, MOHOMED, MIOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS; TEOpHM, 3aKOHbI (mepuoanueckuii 3akon [[. W.
MenpaeneeBa, Teopusi CTPOCHMsI oOpraHmueckux BemectB A. M. byrtiepoBa, 3akoH



COXpaHEHHUs MacChl BEIIECTB, 32aKOH COXPAHEHUS U MTPEBPALECHUS SHEPTUU TPU XUMHUYECKUX
peakuusxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS INPUYMHHOCTH M CUCTEMHOCTH XHMHMYECKHUX SBJICHUM;
OPEACTABICHUs O MEXaHM3Max XMMHYECKHMX pPEaKUud, TEPMOJMHAMHMYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUS, O B3aUMHOM BIIMSIHUM aTOMOB W TPy
aTOMOB B MOJIEKyJax (MHAYKTUBHBIA U Me30MepHBIH 3 dekTr, opueHTantsl | u Il pona);
(aKkTOJIOTHYECKUE CBEJIEHUS O CBOICTBaX, COCTaBe, IOJIYYEHMHM U 0O€30MacHOM
UCIOJIb30BaHUH BAXKHEUIIINX OPraHUYECKHUX BEIECTB B OBITY U IPAKTUUECKOMN AESITEIbHOCTH
YesloBeKa, OOIIMX Hay4HbIX NPHUHLMIAX XUMHYECKOIO IPOM3BOACTBA (Ha MpUMeEpe
MIPOU3BOICTBA METAHOJIA, IEPepabOTKH HEDTH);

cOpPMUPOBAHHOCTh ~ YMEHHI:  BBIABIATh  XapaKTEpHbIE MPU3HAKU  TOHSITHIA,
YCTAHABJIMBATh UX B3aHMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS NPU OIUMCAaHUU
COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCAUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JJIS COCTAaBJICHUS MOJIEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJETHBIX) (POPMYJT OPTaHMUYECKUX BEIIECTB;

COCTABJISITh YPAaBHEHMS XHMHMYECKHUX PpEAaKIU M PACKPBIBATH MX CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA IOCPEICTBOM COCTABIEHUS SJIEKTPOHHOIO
OanaHca STHX peakiui, peakuuid MOHHOTO OOMEHa MYTEM COCTABJICHUS WX TMOJHBIX U
COKpAIlIEHHBIX HOHHBIX YPaBHEHU;

U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKMX BEIIECTB Ui WJUIFOCTPALMM MX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

COPMUPOBAHHOCTh ~ yYMEHHW:  YCTaHaBIMBaThb  IPHUHAJIEKHOCTb  M3YUYEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTABY U CTPOEHUIO K ONpPENeNEHHOMY KJaccy/Trpyrie
COCIMHEHHM, NaBaTb WM Ha3BaHUS MO cuctemarndecko Homenknatype (IUPAC) u
IIPUBOJNTH TPUBUAIBHBIE HA3BaHWS [UISl OTACJIBHBIX IPEACTABUTENEH OpPraHUYECKUX
BELIECTB (ITWJIEH, alETHJIEH, TOJYOJ, INIMLEPHH, dTUJICHIJIMKOIb, (EHOJ, (popMaibIeru,
aneTanbAeru, alleToH, MypaBbUHAsI KUCJIOTA, YKCYCHas KHUCIIOTa, CTE€apUHOBAs, OJICMHOBAS,
MaJbMUTUHOBAs KHUCJIOTHI, TJIMLUMH, ajlaHWH, MalbTo3a, (PpyKTO3a, aHWIWH, TUBHHMUIIL,
M30IIPEH, XJIOPOMIPEH, CTUPOJI U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHUsS OMNpPEAENATh BHUJ XUMHUYECKOM CBS3M B OPraHUYEeCKUX
COEIMHEHUX (KOBAJICHTHAsl U MIOHHAS CBSA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(hOPMHUPOBAHHOCTh YMEHUSI MPUMEHATH MOJOKEHHUSI TEOPUU CTPOCHUSI OPraHUYECKUX
BemiecTB A. M. ByTtiiepoBa 1ijist 00BsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOECHUS;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3HUECKHE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH paA3JIMYHBIX KJIACCOB OPTraHUYECKUX
BEILIECTB: QJIKAHOB, IMKIIOAJIKAHOB, aJKEHOB, aJIKaJIUCHOB, AaJKMHOB, apOMAaTUYECKUX
YTII€BOJOPOIOB, CIIUPTOB, aJbAETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX
3¢upOB, )KUPOB, HUTPOCOCTUHEHUN U aMHHOB, aMHUHOKHCIIOT, O€JIKOB, YTJIE€BOAOB (MOHO-,
IU- U MOJMCAaXapua0B), WUIIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXK]y HUIMHU YPaBHEHHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT;



chOpMUPOBAHHOCTh YMEHHUSI TMOATBEPKIaTh HAa KOHKPETHBIX NpHUMEpax XapakTep
3aBHCHUMOCTH PEaKIIMOHHOMN CITOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KPAaTHOCTH U TUIA
KOBAJICHTHOW CBsI3M (G- U T-CBA3M), B3aUMHOIO BJIMSIHMSI aTOMOB M TpyINI aTOMOB B
MOJIEKYJIax;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HMCTOYHUKU YTIEBOJOPOIHOIO ChHIPHA
(HedTb, MPUPOAHBIN Ta3, YIOJhb), CIIOCOOBI €0 MEePepadOTKH M MPAKTUYECKOE MPUMEHEHHUE
POJYKTOB MEPEPadOTKU;

c(hOpPMHUPOBAHHOCTh BIAJICHUSI CUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX METOJIaX
MO3HAHUS — HAONIOJACHUHM, HU3MEPEHUHU, MOJEIUPOBAHUM, OJKCIEPUMEHTE (peajbHOM W
MBICJIEHHOM) U YMEHUS IPUMEHSAThH 3TH 3HAHMUS,

cOPMUPOBAHHOCTh yYMEHHSI TPHUMEHSTh OCHOBHBIE ONEpPAllMd  MBICIUTEILHON
NEeSTEIPHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEMAaTU3aIlNI0, BbISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3ed — JJIi W3YYEHUS CBOMCTB BEIIECTB M XUMHUYECKUX
peaKuuu;

chOpPMHUPOBAHHOCTh YMEHHUM: BBIABIATH B3aUMOCBSI3b XUMHYECKHX 3HAHUHA C
MOHATUSMUA U TPEACTABICHUSAMHU JPYIMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl OoJiee
OCO3HAHHOTO TOHHMMAaHHUSl CYIIHOCTH MAaTEpUaJbHOTO €IWHCTBA MHpa, HCIOIb30BaTh
CUCTEMHbIE 3HAHHUSA IO OPraHUYEeCKOW XUMHUHU Uil OOBSICHEHHMs U IPOrHO3MPOBAHUS
SABJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO [IPUPOY;

c()OPMUPOBAHHOCTh YMEHHUW: MPOBOJUTH PACUYETHI MO XUMHUYECKUM (PopMmynam U
YPaBHEHUSIM XUMHUYECKHUX PEaKIUil C UCIOIb30BaHUEM (PU3MUECKUX BEIMUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI:
pacuéThl MO HAXOXKJEHUIO XUMUYECKOW (OpMyJibl BELIECTBA MO HM3BECTHBIM MacCCOBBIM
JOJIIM XUMUYECKUX 3JIEMEHTOB, TPOYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMUPOBAHHOCTh YMEHMI: MPOrHO3UPOBATH, AHAIM3UPOBaTH M OLEHUBATH C
MO3UIIUNA DKOJOTHYECKON OE€30MacCHOCTH TMOCJEACTBUS OBITOBOW UM TMPOM3BOJCTBEHHOMN
JESITeIbHOCTH YEJIOBEKa, CBA3aHHON C mepepabOTKOM BellecTB, UCHOIb30BaTh MOJyUYECHHBIE
3HAHUSA I IPUHITHS TPAMOTHBIX PEIICHUI TPOOJIEM B CUTYaIIUAX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh ~ YMEHUH:  CAMOCTOSITENIbHO  IJIAHUPOBATh UM  MPOBOAMTH
XUMUYECKUN DKCIEPUMEHT (MOJYyYEeHHUE M HW3YYEHUE CBOWMCTB OPraHWYECKHX BEIIECTB,
KAUECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIIUX
OpPraHUYECKUX BEILIECTB, pEIICHHE OHKCHEPUMEHTANbHBIX 3aJad [0 PaclO3HABAHUIO
OpraHUYECKHUX BEIIECTB) C COOIIOICHUEM TTPaBUII 0€30MaCHOTO OOpalieHus ¢ BEIeCTBaMU U
J1a00paToOpHbIM 000pyAOBaHUEM, (POPMYIUPOBATH I1I€JIb MCCIECIOBAHUS, MPEIACTABIATh B
pa3nuuHoil (opMe pe3ynbTaThl IKCIEPUMEHTA, AaHAJIW3UPOBATh U OICHUBATh UX
JOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMECHUIA:

coOJII0/1aTh MpaBUjIa IKOJIOTHUYECKH LEJIECO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
NESATENBbHOCTH B LEISIX COXPAHEHHUS CBOETrO 3/I0POBbs, OKPYKAIOIIEH MPUPOJHON cpeabl U
JOCTH)KEHHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCMYECKOIO JEUCTBUS Ha JKUBBIE OPraHU3MBbI OINpPEIeIEHHbBIX
OPTraHUYECKUX BEIIECTB, MOHUMAas cMbIch ntokazarens [TJIK;



aHAIM3UPOBATh  IIEJIECOOOPA3HOCTh NPUMEHEHUS OpPraHWYECKUX  BEIIECTB B
MIPOMBIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIAThH 1I€JICHANPABICHHBIN MOUCK XUMHYECKON
uH(OpMaIMK B pa3IUYHBIX UCTOUYHHMKAX (HaydHas M ydeOHO-Hay4dHas JUTepaTypa, CpeIcTBa
MaccoBoil mH(popmaruu, UHTEpHET W Jpyrue), KPUTHISCKA aHAIM3UPOBATh XUMHUYCCKYIO
uHpopmaIuio, mnepepadaTeiBaTh €€ W HUCIOJIB30BaTh B COOTBETCTBHU C TIOCTABIICHHOMN
y4eOHOM 3aauei.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUA Kypca «OOImas W HEOpPraHWYecKas XUMUS»
OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  TPEJACTABICHUWWA: O  MaTepUATBHOM  EIUHCTBE  MUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SBJICHUM HPUPOABI, O MECTC U 3HAUYCHUU XHWMHUHU B
CHUCTEME €CTeCTBEHHBIX HayK U €€ poJii B 00€CTICYCHUH YCTOMYHNBOTO PA3BUTHS, B PEIICHUH
npo0JieM HSKOJIOTUYECKOM, HHEPreTUYECKOM U THUINEBOW Oe30MacHOCTH, B Pa3BUTHH
MEJIUIIMHBI, CO3/JaHUM HOBBIX MATEPHUAJIOB, HOBBIX MCTOYHUKOB SHEPrUHU, B OOCCIICUCHUU
pPallMOHAJILHOTO TPUPOJONOJIB30BaHUS, B (POPMUPOBAHUKM MHUPOBO33PEHUS U OOuIEH
KyJbTYphl 4YEJIOBEKa, a TaKXKe OKOJOTMUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBbBIO U IIPUPOJIHOM CPEIE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHWM, KOTOpPAs BKIIOYAET: OCHOBOIOJATAOIINE
MOHATUSI — XMMHYECKUU DJIEMEHT, aToM, SJIpO aToMma, M30TOMbI, AJEKTPOHHAs 000J0uYKa
aToma, S-, P-, O-aToMHbBIE OpOHWTAaM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aToMa,
TUOPHIN3ALIHS aTOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTD, CTETICHb OKHCJICHUS, XUMUYECKasi CBsA3b (KOBaJIGHTHAs, HOHHAas,
MeTaJlJTnYecKasi, BOJIOPOJIHAS), KPUCTAIUIMYECKAsT PEIIETKA, XUMUYECKasl Peakiius, pacTBop,
BJIEKTPOJIUTBI, HEANEKTPOIUTHI, AIEKTPOJUTHYECKAST TUCCOIMALIMS, CTEINEHb TUCCOIUALINH,
BOJIOPOJIHBIN TTOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TCIUIOBOM 3(M(EKT XUMHUECKOM
PEAKLIMM, CKOPOCTh XMMHUYECKOW peakIuyi, XMMHUYECKOE PaBHOBECHUE; TEOPUM U 3aKOHBI
(Teopust BJIEKTPONMTHUECKOW AuccolManuu, nepuoauyeckuid 3akon JI.VMI. MeHnneneesa,
3aKOH COXPAaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHHS M MpPEBpalleHUs SHEPrUU TPHU
XUMUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB, 3aKOH JACUCTBYIOIIUX MaccC),
3aKOHOMEPHOCTU, CUMBOJIMUYECKUM SI3bIK XMMHHM, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B
OCHOBE TOHUMAaHUS TMPUUYUHHOCTA M CHUCTEMHOCTH XHUMHYECKHX SIBJICHUM; COBPEMEHHBIC
MPEJCTaBICHUs] O CTPOGHUM BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJICKYJISIPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSX; TMPEJICTABICHUS O MEXaHM3MaX XHUMHUYECKUX pEaKIlui,
TEPMOJMHAMHYECKUX U KUHETUUYECKHUX 3aKOHOMEPHOCTSX HX IMPOTEKAHMS, O XHUMHUYECKOM
PaBHOBECHH, PaCTBOpaX M JMCIEPCHBIX CHCTeMaX; (DaKTOJIOTHYCCKHIE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJTYYECHUU M 0€30MMaCHOM MCIOJIb30BaHWN BAXKHEHIITNX HEOPTaHWYECKUX BEIIECTB
B OBITYy W TPaAKTUYECKOW JEATEIbHOCTU 4YeJOBeKa, OOIIMX HAYYHBIX MPUHIUIIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

cOPMHUPOBAHHOCTh yYMEHHWH: BBISBISATH  XapaKTEpHbIC MPHU3HAKK  TOHSTHH,
YCTaHaBJIMBATh X B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE MOHSATHS MPU ONMKHCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpMUPOBAHHOCTh YMEHHS UCIIOJIH30BATh XUMUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUS
(dbopMy BEIIECTB M yPAaBHEHUH XUMHYECKUX DPEAKIUN, CUCTEMAaTHYECKYI0 HOMEHKIATYPYy
(IUPAC) u TpuBHaabHbIe HA3BaHUS OT/ICIBHBIX BEIECTB;

c(hOPMUPOBAHHOCTh YMEHHUSl ONPENECIATh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCJUHEHMSIX, BUJ XUMHUYECKON CBS3M (KOBAJICHTHAsi, MOHHAas,
MeTaJuIn4ecKasi, BOJIOPOHAs), THI KPUCTAUIMYECKON PEMIETKA KOHKPETHOTO BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT BHUIA
XUMUYECKOM CBSI3M M THUMA KPUCTAUIMUECKOW pEImETKH, OOMEHHBI U JIOHOPHO-
aKIIEITOPHBIA MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOU CBSI3U;

c(OpPMHUPOBAHHOCTh YMEHUH: KIIacCU(UIIUPOBATH: HEOPTraHMUECKHE BEIIEeCTBA MO HX
COCTaBY, XMUMHUYECKHE PEaKIMU MO PA3IMUYHBIM MpPHU3HAKAM (YUCIY U COCTaBY pearupyronmx
BEIIECTB, TEIIOBOMY 3(M(EKTy peakinu, W3MEHEHHUIO CTENEHEH OKHUCICHHsI 3JIEMEHTOB,
00paTUMOCTH, YUACTHIO KaTaju3aropa U JIPyrue); caMOCTOATEIbHO BBIOUPATh OCHOBAHUS U
KpUTEpUM JJ1 KiIacCU(DUKAIIUA U3YIaEMbIX BEIIECTB U XUMHUUECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI paCKpbIBaTh CMBICT TMepuoaudeckoro 3akona JI. U.
MeHnneneeBa U JAEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, OOBSACHHUTEIBHYIO H
MIPOTHOCTHYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHHM: XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB H
MOHOB XMMHUUYECKHUX 3JIEMEHTOB MEPBOro—ueTBEPTOro mepuosioB Ileproanueckoil cucTeMbl
J.1. MenneneeBa, HCHONB3Yysl IOHATHS <«OQHEPTETUYECKUE YPOBHH», «IHEPIETUUYECKHUE
MOJyPOBHM», «S-, P-, 0-aTOMHBIC OpOUTAIN», KOCHOBHOE M BO30YXIEHHOE SHEPreTHUCCKUEC
COCTOSIHUSI aTOMay»; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M HUX COEAMHEHUM 10 mnepuonaM u rpynmam l[lepuoandeckout cucremsr [l. U.
MenpeneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHUS HUX
AIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHUI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE
CBOWCTBA BEUIECTB PAa3JIMYHBIX KIJIACCOB, MOATBEPkIATh CYIIECTBOBAHHE T'€HETUYECKOU
CBSI3U MEXJy HEOPTaHMYECKUMH BEIIECTBAMHU C MOMOIILIO YPaBHEHUN COOTBETCTBYIOIINX
XUMHAYECKUX PEAKLINN;

c(hOpMHUPOBAHHOCTH yMEHUSI packpbIBaTh CYIIHOCT: OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI TMOCPEICTBOM COCTABJICHUS HJIEKTPOHHOTO OajaHca STHUX
peakiuii, peakiuii MOHHOTO OOMEHa TyTEM COCTAaBJICHHUS HMX TMOJHBIX M COKPAIIEHHBIX
MOHHBIX YPaBHEHMI; peakuui T'MIpoJin3a; peakuui KOMIUIEKCOoOpa3oBaHUs (Ha MpuUMeEpe
TUAPOKCOKOMITJIEKCOB ITUHKA U AJTFOMUHUS);

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM HUX JIHEPreTHUYECKUX XapaKTEPUCTHUK, XapaAKTEpP U3MEHEHUS] CKOPOCTH
XUMUYECKON PEaKIMi B 3aBUCHMOCTA OT pPa3IUYHBIX (DaKTOPOB, a TaKXKE XapakTep
CMEILICHUS] XUMHUYECKOTO PAaBHOBECHS O] BIMSHUEM BHEIIHUX BO3JeHCTBUH (mpuHium Jle
[Iarenbe);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh XUMUYECKHE PEaKIMH, JIekKAIIhe B
OCHOBE TMPOMBIIIUICHHOTO TIOJIYY€HHs] CEPHOM KHCIIOThI, amMMHuaka, oOIue Hay4dHbIC



MPUHIUIB XUMUYECKUX TMPOU3BOJCTB; I€JI€CO00pPa3HOCTh MPUMEHEHUS HEOPraHUYECKUX
BEIIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIIICHUS PUCK-TIONB3A;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJaX HAyYHOTO IO3HAHUS
SBJICHUM TIPUPOJIbI — HAOJIOJIEHUE, U3MEPEHHE, MOJICIMPOBAHNE, SKCIIEPUMEHT (peabHbIN U
MBICJICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSITh 3TH 3HAHUS TIPU
AKCIEPUMEHTAIILHOM HCCJICIOBAaHUU BEIIECTB U JJI1 OOBSICHEHHS XUMUYECKHUX SIBJIICHHM,
UMEIOIIUX MECTO B MPUPOAE, MPAKTUYECKON NESITEIBHOCTH YEJIOBEKAa U B TMOBCEIHEBHOM
KU3HHU;

c(hOPMUPOBAHHOCTh yYMEHHUSl BBISABIATH B3aUMOCBS3b XUMUYECKUX 3HAHUM C
MOHATUSAMUA W TPEACTABICHUSAMHU JPYTHX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl OoJiee
OCO3HAHHOT'0 MOHUMAaHUS MaTEPUATbLHOTO €UHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUYETHI: C HUCIOJIB30BAHUEM TMOHATHI
«MaccoBasl 10J151 BEIIECTBA B PACTBOPE» U «MOJIAPHAS KOHLEHTPALIM)); MACChI BEILIECTBA WIIH
o0b€éMa raza mo H3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3
Y4aCTBYIOIIMX B PEaKIMU BEUIECTB; TEIJIOBOTO 3(PdekTa peakiuu; 3Ha4eHUsI BOJOPOTHOTO
MoKa3aTesis pacTBOPOB KHUCIOT U IIEJIOYEH C M3BECTHOM CTENEHBIO JUCCOIMAIMU; MAaCChI
(00BEMa, KoTMUECTBA BEIIECTBA) MPOIYKTA PEAKIIMU, €CITU OJTHO U3 UCXOIHBIX BEIIECTB JJAHO
B BHUJIC pACTBOpPA C ONPEAECIEHHON MACCOBOW JOJIEW pacTBOPEHHOTO BEHIECTBA WM JAHO B
M30bITKE (MMEET IPUMECH ); I0JIM BBIXO/Ia MPOJIYKTA PEaKUN; 00bEMHBIX OTHOLIEHUI ra30B;

chOpPMHUPOBAHHOCTh ~ YMEHHUW: CaMOCTOSITEILHO  IUIAHUPOBATbH UM IPOBOJAUTH
XUMUYECKUN HKCIEPUMEHT (TPOBECHUE pEaKIMii HOHHOTO OOMEHa, TOJTBEPKICHHUE
KaueCTBEHHOI'0 COCTaBa HEOPTAaHUYECKUX BEILIECTB, OMPEICIICHUE CPE/Ibl PACTBOPOB BEILIECTB
C TIOMOIIBIO HMHAMKATOPOB, HU3YYCHUE BIUSHUSA PaA3IUYHBIX (HAaKTOPOB HA CKOPOCTH
XUMHUYECKOW peakiMu, PEIICHUE SKCIEPUMEHTANbHBIX 3aJady Mo TemMaM «MeTauisy U
«Hemertamnel») ¢ coOmtoneHrueM TmpaBuUil 0€30MaCHOrO OOpallleHUs C BEHIECTBAMHU MU
nabopaTopHbIM 00O0pyAOBaHUEM, (OPMYIUPOBATH 1I€7b HCCICAOBAHMS, MPEACTABIATH B
paznuyHOil (opme pe3ynbTaThl JKCIIEPUMEHTAa, AaHAJIM3UPOBATh U  OLEHUBATH HX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIIOAATH MpaBUIIa MOJIb30BaHUSI XUMUYECKON MOCY0H
U Ja00OpaTOpHbIM O00OpyAOBaHHUEM, OOpallleHHus C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMUA TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, JKOJOTUYECKH
I[eJIECO00PA3HOTO TMOBEJECHUS B OBITY W TPYAOBOW JESITEIBHOCTH B ILENSAX COXPaHCHUS
CBOEr0 3/I0POBbs, OKPYKAIOLIEH NPUPOTHOM Cpelbl U AOCTHKEHUS €€ YCTONYMBOIO
pa3BUTHSI, OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JICMCTBUS Ha JKHUBBICE OpPTraHU3MBbI
OIPEICIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMAas cMbIcs nokazarens [1K;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIAThH IEJICHANPABICHHBIH TOUCK XUMHYECKOU
uH(OpMAIUU B pa3IMYHBIX HCTOYHUKAX (HAy4Hasl U y4eOHO-HAy4YHas JIUTEpaTypa, CpeacTBa
MaccoBoil mHpopmanu, UHTEpHET U Jpyrue), KPUTUUECKH aHAIU3UPOBATH XUMUUYECKYHO
nHopmaruto, nepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUM C TOCTAaBJICHHOMN
yueOHoOI 3a1ayeil.



INPOBEPSAEMBIE HA EI'D 10 XUMHUHU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHET O
OBHIEI'O OBPA30BAHUA
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HpOBepﬂeMble TPGGOBaHI/Iﬂ K IIPE€IAMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa30BaHI/IH

Bilanenue cucreMoi XMMUYECKUX 3HAHUM, KOTOPAst BKIIIOYAET:
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OCHOBOIIOJIArarolue MOHATUS (XMMUYECKUHM 3J€MEHT, aTOM, M30TOIbI, 3JIEKTPOHHAS
o0oJiouka aToma, S-, p-, d-3JeKTPOHHBIC OPOUTAIN ATOMOB, OCHOBHOE M BO30YXIEHHOE
COCTOSIHME aToOMa, MOH, MOJIEKYJd, BAJIEHTHOCTb, IEKTPOOTPHULATENBHOCTD, CTECICHb
OKHCJICHUS, XUMUYECKasl CBA3b (G- U T-CBA3b, KPATHBIE CBS3H), THOPUAM3ALIMS ATOMHBIX
opOuTane, KpUCTauIM4eckass pemeéTka, MOJIb, MOJIIPHAs Macca, MOJIIPHBIH 00BEM,
MOJIIpHAsi ~ KOHLEHTpalus, pacTBOpbl  (MCTUHHBIE, JUCIEPCHBIE  CUCTEMBI),
KPUCTAJUIOTUAPATHI, YIIIEPOAHBIM cKesneT, (GYHKUMOHAJbHAs TpYyMNa, pajuKal,
M30MEpHI, CTPYKTypHas (Gopmyia, n3oMmepusi (CTpyKTypHas, reomerpudeckas (mmc-,
TPaHCU30MEpUSl), TOMOJOTHYECKHIN psil, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOI- U
a30TcoJieprKalllue CoeIlMHEHMsI, OMOJIOTNYECKU aKTUBHBIE BEIeCTBa (YIJIEBOJIbL, )KUPBHI,
0€eJKu), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIUHEHMUS,
KPEKUHT, PUGOPMUHT, THUIIBI XUMHUYECKHUX peakuuit (OKHCTUTENBHO-
BOCCTAaHOBUTENbHBIE, 3K30- U SHJOTEPMHUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U
reTeporeHHble, 00paTuMble U HEOOpPATUMBIE), PACTBOP, FNEKTPOIUTHI, HEITEKTPOIUTHI,
NEKTPOJINTUYECKAS JCCOLAALus, CTETICHb JMCCOLIMAINH, OKHCIJIUTEID,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTh XHMHYECKOM pPEAKLIUU, XUMHYECKOE

paBHOBECHE)

1.2

TEOPUH M 3aKOHBI (TEOpPHUS XHUMHYECKOTO CTPOEHHUS OpraHuveckux BemiectB A.M.
byrnepoBa, Teopus 35eKTpoauTHYECKON aucconumanuu, [lepnogumueckuit 3akon J[.H.
MenpeneeBa, 3aKOH COXpPaHEHHsS MacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SA3BIK
XUMHH, MUPOBO33PEHUECKNE 3HAHNUS, JIEKAIIME B OCHOBE NNOHMMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SBJICHUH, COBPEMEHHbIE IIPEJCTABICHUS O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSIX

13

NpeaACTaBICHHUA O MEXaHU3MaX XUMHYCCKUX peaKHHﬁ, TEPMOANHAMUYCCKUX U
KHHETHYCCKUX 3aKOHOMCPHOCTAX HX MPOTCKAHUA, O XHUMHYECKOM PABHOBCCHUMH,

AUCTICPCHBIX CUCTCMAX

14

(hakTOJIOTUUECKNE CBEJIEHUS O CBOMCTBaX, COCTaBe, TOJYYCHHH U 0€30MacHOM
WCIOJIb30BAaHUN BaXXHEHIINX HEOPraHUYECKHMX W OPraHMYECKUX BEIIECTB B OBITY H

npaKanecxoﬁ JACATCIIBHOCTHU YCJIOBCKA




o0Iye Hay4YHbIE MPUHIUIBI XUMUYECKOTO MPOU3BOCTBA (Ha MpUMepe MPOU3BOJCTBA

L CEPHOM KUCJIOThI, aMMHaKa, METaHOJIa, TIepepadOTKH HEPTH)
2 CdhopMupoBaHHOCTH YMEHHUIA BBISIBIISTH:
XapakTepHble TMPU3HAKK W  B3aUMOCBS3b  H3YYEHHBIX I[OHATUNA, MNPUMEHSATH
2.1 COOTBETCTBYIOIIME MOHITHS MPU OMHCAHUM CTPOCHUS U CBOICTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB U MX MPEBPaAICHHM
B3aMMOCBSA3b XHMHUYECKMX 3HAHUH C TMOHATHSIMH U TPEICTABICHUSMHU JAPYTUX
2.2 npeaMeToB JUisi  Oojieeé  OCO3HAHHOTO TMOHUMAaHMS U OOBSCHEHHS CYIIHOCTH
MaTepuaIbHOTO €IMHCTBA MUPA
3 ChopmMupoBaHHOCTH YMEHHUSI UCIIOJIb30BATH:
HAaUMEHOBAHMSI XUMUYECKHX COCIMHEHUN MEXIYHApOJHOTO COI03a TECOPETHUECKON U
3.1 MPUKJIATHON XMMUU U TPUBUAIbHBIC HAa3BaHUS BEIECTB, OTHOCAIIMUXCSA K M3YUYCHHBIM
KJIacCaM OPraHMYeCKUX U HEOPTaHUYECKUX COCTMHEHUI
XUMHYECKYI0 CHMBOJIMKY JUJISI COCTaBIeHUS (OpPMYJI HEOPTaHWYCCKUX BEIICCTB,
3.2 MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (hopmyi
OpPraHMYECKUX BEILECTB
4 ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:
41 HEOPTaHWYECKHE BEIIECTBA, CAMOCTOSITEILHO BBHIOMpATh OCHOBAHUS M KPUTEPUU IS
' KJIaCCU(PHKALIMU U3YYAEMbIX XUMHUYECKUX 00BEKTOB
49 OpPraHMYEeCKHUE BEIECTBA, CAMOCTOSTECIBHO BBIOMPATh OCHOBAHHUS W KPHUTEPUH IS
' KJIacCU(PHKALIMU N3Y4aeMbIX XUMHYECKUX O0HEKTOB
M0 Pa3IMYHBIM TpHU3HAKaM (YUCITYy M COCTaBy pPEardpyrolluX BEHIECTB, TEIJIOBOMY
4.3 3 deKTy peakinu, U3MEHEHHIO CTETeHEeH OKHUCIEHUS HIEMEHTOB, OOPAaTUMOCTH PEaKIUH,
Y4YacTHUIO KaTaln3aTopa)
ChopmupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh DIEKTPOHHOE CTPOEHHUE aTOMOB (B
5 OCHOBHOM U BO30YXIEHHOM COCTOSIHMM) M HOHOB XHUMHYECKHX dJeMeHTOB 1 — 4
nepuoioB [leprnonnueckont cucremsl .M. MeHneneeBa n Ux Bal€HTHBIE BO3MOKHOCTH,
UCIIOJIB3Ys TIOHATHS S-, p-, 0-3JIeKTPOHHBIE OPOUTAIIH, SHEPTETHUECKUE YPOBHH
6 CpopMUpPOBAaHHOCT YMEHUSI OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU COCTUHEHHH 10 TIEPHOIaM U TpyIaM
7 ChopMHUpPOBAaHHOCT, yMEHHS COCTABJISITH YPABHEHHUS XHUMHYECKHUX pEAKIUid U
PacKphIBaTh UX CYITHOCTH:
71 OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaxuuit MIOCPEICTBOM COCTaBJICHUS
' ANIEKTPOHHOTO OajlaHca 3TUX peakuuit
79 YpaBHEHUS PEaKIMi pa3INYHbIX TUIIOB; MOJHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKITHil
' MOHHOTO OOMEHA, YUUTHIBAS YCIOBHS, TIPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHIIA
73 peakuuit THIPOJIN3a, peaxuuit KOMILUIEKCO0Opa30BaHus (Ha npuMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)




CdhopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

8.1

Ha KOHKPETHBIX MpPHUMEpax XapakTep 3aBHCUMOCTH pPEaKIHMOHHOM CHOCOOHOCTH
OpPraHUYECKUX COCIMHEHUH OT KPaTHOCTHU M THIA KOBAJIEHTHOM CBS3U (G- U M-CBS3N),
B3aMMHOIO BJIMSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX, a TaKKe OT 0COOEHHOCTEH

pcai3ann pasinIHbIX MCXaHU3MOB ITPOTCKAHUA peaxunﬁ

8.2

XapaKTCPHbIC XUMHUYCCKUEC CBOMCTBA BEIICCTB COOTBETCTBYIOIIMMH SKCIICPUMCHTAMU U

3aIUCSAMU YPAaBHEHUN XUMUYECKUX PEAKIUI

ChopmupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB W BaKHEWIIUE CBOIICTBa
BELIECTB, IPUHAUIEKAIMX K ONPEACNEHHBIM KjlaccaM U TIpyINIaM COEIUHEHUN
(mpocThie BEUIECTBA, OKCHABI, TUAPOKCHUJBI, COJH; YIJIEBOJOPOIBI, MPOCTHIE I(UPHI,
CHUPTHI, (PEHOIBI, aTTbAETUIbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE dPHUPHI, KUPBI,

YTJICBO/IbI, aMHHBI, AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTh yMEHHSI MPOBOJUTH PACUETHl MO XUMUYECKUM (GopMyiIaM H

YPaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ C HUCIIOJIb30BAHUECM (1)I/ISI/I‘IGCKI/IX BCJINYHH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJIYKTA PEAKIMH, €CIU OJHO M3 UCXOTHBIX
BEILIECTB JIaHO B BHUJE PAacTBOpa C OMNPEACIEHHOW MAacCOBOH JOJEH pacTBOPEHHOIO

BELIECTBA UJIU IAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccOBOW WM 00BbEMHOM TOITH, BBIX0/IAa POAYKTA PEaKINH

10.3

Ter10BOTOo 3 (deKTa peakui

10.4

00BEMHBIX OTHOILLIEHUI I'a30B

10.5

M0 HAXOXACHUIO XUMUYECKOHN (hOPMYJIbI BEIIECTBA

11

BJ'IaI[CHI/Ie CHUCTEMOM 3HaHWUI O MCTOAaX HAYYHOI'O0 IO3HAHUA SIBICHUM Ipupoanl,
HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HAYKaX MW YMCHHC IMPUMCHATL OTW 3HAHUA IIPU
OKCINCPUMCHTAJIIBHOM HCCICAOBAHHMU BCUICCTB W JJIA OOBACHEHHST XHUMHYECKHX
HBJ'IeHI/II\/'I, HMCHOIMIUX MCCTO B IIPUPOIC, HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA U B

IOBCEIHEBHOU KN3HU

12

C(I)OpMI/IpOBaHHOCTL YMCHUS [TIPUMCEHSATD (I/ICHOJ'IB3OB8.TB) 3HAHHUS O COCTaBE U CBOMCTBAX
BCIICCTB AJIA 3KCHepI/IMCHTaHLHOI>’I IMPOBEPKHU TUIIOTE3 OTHOCUTCIIBHO 3aKOHOMepHOCTeI\/’I
IMPOTCKAHUA  XHUMHUYCCKUX peaKuHﬁ U IIPOrHO3UPOBAHUA BO3MOXKHOCTEH nux
OCYIICCTBJICHUSA, CUCTCMHBIC XUMHUYCCKUC 3HAHUA IJIA OOBICHECHHS U IMPOTrHO3UPOBAHUA
HBHeHHﬁ, HMCHOINHUX CCTCCTBCHHOHAYYHYIO IIPpUPOAY; IJId TPUHATUSA TI'PAaMOTHBIX

pCI_HeHI/Iﬁ HpO6J’I€M B CUTYyallusX, CBA3aHHBIX C XUMHEH

13

ChopMupOBaHHOCTh YMEHUS IJIAHUPOBATH U MPOBOJUTH XUMHUYECKUN SKCIIEPUMEHT
(mony4yeHne W UW3Y4YEHHME CBOWCTB HEOPTaHUYECKUX U OpPraHUYECKHUX BEILECTB,
KayeCTBEHHBIE PEAKIH YIJIEBOJOPOA0B Pa3IMUHBIX KJIACCOB M KHUCIOPOACOAEPKAILUX
OpPraHMYECKUX BEIIECTB, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/ad MO pPaclO3HABAHMIO
HEOPraHMYeCKUX M OPraHMYeCKHX BELIECTB) C COOJIIOJEHHEM IpaBHJl OE3011aCHOrO
oOpallleHusi C BEeIIeCTBaMH U JJabOpaTOpHBIM 000pynoBaHHEM; (OPMYIUPOBAThH LIETH

WCCIIEIOBaHMs; MPEACTaBIATh B PA3IUYHOW (QopMme pe3ylabTaThl SKCIEPHUMEHTA,




AHAJIM3UPOBATH U OUCHUBATH UX JOCTOBCPHOCTDH

14

ChopMupoBaHHOCTH YMEHHS OCYIIECTBISTH IEICHANPABICHHBIN MOUCK XHUMUYECKON
uHbOpMAIIMA B PA3IMYHBIX HCTOYHUKAX (HayyHas W yd4eOHO-HAy4dHas IUTepaTypa,
cpeactBa MaccoBod uH(popmanmu, ceThb VHTepHeT U Apyrue), KpPUTHUECKH
aHaJIM3UpPOBaTh XMUMHUYECKYI0 HHGOpMaluio, mepepadbarbiBaTh €€ W HCIOJIb30BaTh B

COOTBETCTBHUHM C IIOCTaBJIIEHHOW yueOHOM 3aaueit

15

C¢hopMHpPOBaHHOCTE ~ yMEHMs  IIPOTHO3MPOBaTh, AHAJIM3MPOBaTb U OLIEHUBATh
uH(OpMaIMIO C MO3MLMHA SKOJOTMYECKOH O€30ImacHOCTH IOCIEICTBUI OBITOBON U
MIPOM3BOACTBEHHON JESTENBHOCTH YEIOBEKA, CBSA3aHHOM C IMepepadOTKOW BEIIECTB;
C(OPMUPOBAHHOCTh YMEHHUH OCO3HABATh ONMACHOCTh BO3JEUCTBHS HA KUBBIE OPraHU3MBbI
OIIpEIETIEHHBIX BELIECTB, IMOHMMAs CMBbICT [IOKa3aTeisl MpeaesbHON J0IyCTUMOMN

KOHICHTpAIUH, U MOACHATH Ha IPpUMEPaAX CIIOCOOBI YMCHBIICHUA U NPCAOTBPALICHUA UX

BpPEOHOIO BO3I[CI>1CTBH$I Ha OpraHu3M 4YCJIOBCKa

HEPEYEHDb 3JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA EI'D I1O

XUMHNUHN
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 TeopeTrueckue OCHOBBI XUMUH

Crpoenue BemectBa. CoBpeMEeHHasi MOJIENIb CTPOCHHS aroma. PacnpeneneHue 31eKTpOHOB
M0 JHEpreTuYeckuM ypoBHsIM. Kiaccuduxanus xumuyeckux siemMeHToB. OCOOEHHOCTH

11 CTPOCHHSI DJHEPreTHYCCKUX YpOBHEH aromoB (S-, pP-, d-anemeHtoB). OCHOBHOE W
BO30Y)KAEHHOE COCTOSIHHSI aTOMOB. OJEKTpOHHAass KoHQurypamus aToMa. BajeHTHbIe
AIEKTPOHBI
Ilepuonnueckas cucrema xumudeckux sneMeHToB /.M. MenneneeBa. Ou3nueckuii CMbICI
Ilepnonnueckoro 3akoHa JI.MI. MenneneeBa. IIpuunHBI M 3aKOHOMEPHOCTH HW3MEHEHMS

1.2 CBOMCTB JJIEMEHTOB W WX COCIWHEHUU IO TEpHOJaM U TpyIIaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTBIX BEIIECTB, BOJOPOAHBIX COCIMHEHUMN, BBICIIMX OKCHIIOB M
TUAPOKCHJIOB

1.3 BaneHTHOCTB. DneKTpooTpuLAaTENbHOCTh. CTENEHb OKUCIECHUS
Buner xummudeckod cBsi3u  (KOBaJIE€HTHAs, HMOHHAs, MeETaJUIMYECKas, BOJOPOAHAS) U

14 MexaHu3Mbl €€ oOpa3zoBaHus. MeEXMONEKYISIpHbIE  B3auMojeWcTBusa.  BemecTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPO€HHS. THUMbl KPUCTALIMYECKUX PEMIETOK.
3aBHUCUMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKOU PEIIETKU

15 Xumuyeckass peakuus. Kiaccudukamuss XMMHUYECKMX pEaKIMii B HEOPraHUYECKOW u
OPraHUYEeCKON XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB

1.6 CKOpOCTb peaKI|u, €€ 3aBUCHMOCTD OT Pa3InYHbIX (PAKTOPOB

1.7 Tennosie 3 PEKTh XUMHUUECKUX peakiuil. TepMOXUMHUECKUE YPAaBHEHHS

1.8 OOpatumbie peaknuu. XUMHUYECKOe paBHOBecHe. DaKTOPHI, BIHUSAIONIME HA COCTOSTHUE




xumuueckoro pasHosecus. [Ipunnun Jle Ilarense

SHGKTpOHI/ITquCKaﬂ Jucconuanus. CunpHple u ciaOble SJICKTPOJIUTHI. Cpe;[a BOJHBIX

1.9 pacTBOpPOB BELIECTB: KHCJasi, HEUTpaipHas, mienodHad. CreneHs auccounanuu. Peakuun
MOHHOTO 0OOMEeHa
1.10 I'uaponus coneit. MonHoe npoussenenue Bojbl. Bomopoaueiit nokasarens (pH) pactBopa
CriocoObl BeIpa)keHHsI KOHLIEHTPAIIMH PACTBOPOB: MAacCOBasi OIS PACTBOPEHHOTO BEIIECTBA,
1.11 MoJIsIipHas KOHIeHTpanus. HachlllleHHble W HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb.
Kpucrannoruapatst
112 OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHue BellecTB B cpelax C pPasHbIM
' 3HaueHneM pH. Mertoabl a51eKTpoHHOTO OanaHca
1.13 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPraHUYECKON XUMHH
2.1 Knaccudukanus HeopraHnueckux coeiuHeHnid. HoMeHknaTypa HeopraHu4eCcKiX BEIIeCTB
XWMHYECKHUE CBONCTBA BAXKHECUIINX METAUIOB (HATPHWM, KaJMi, KaJIbIMK, MAarHUM,
2.2 ATIOMUHUM, LIUHK, XpOM, >Kele30, Meb) U UX coeAuHeHuid. OOmme crnocoObl MOTydeHus
METaJIJIOB
XVUMHYECKUE CBOWMCTBA BAaXKHEHIIMX HEMETAUIOB (TalloreHOB, cephl, a3oTa, (ocdopa,
2.3 yriIeposa M KPEMHHS) M HMX COCIUHEHHM (OKCHIOB, KHCIOPOJICOIEPHKAIINX KHCIIOT,
BOJIOPOJHBIX COCTMHECHHI )
2.4 ['eHeTnyeckas CBsI3b HEOPraHUUECKUX BEIIECTB, IPUHAUICKAIIMX K PA3IMYHBIM KJlaccaMm
55 H##HPar## nenTndukanus HeopraHmueckux coeiMHeHnid. KauecTBeHHbIe peakliuy Ha
' HEOpPraHUYECKUE BEIIECTBA U HOHbI
3 OCHOBBI OPraHUYECKON XUMUH
OcCHOBHBIE TIOJIOKEHUSI TEOPUU XHMHUYECKOTO CTPOEHHUS OpraHMYECKHX coequHeHH A.M.
byrnepoBa. YriepoHbIl CKENET OPraHnyecKoil MOJIeKYJbl. KpaTHOCTh XMMUYECKOU CBS3H.
3.1 S- U p-cBsA3M. SP3-, SP2-, SP-rubpuaAM3anMU OpOUTaNel aTOMOB yriepona. 3aBHCHUMOCTb
CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOEHMsI MOJIeKyld. I'omosoru. I'omonoruueckuii psia.
N3omepus u u3oMepbl
3.2 [TonsiTue o pyHkuMOHANBbHOM rpymie. OpueHTanoHHbIe () ()EKTH 3aMecTUuTeNen
[TpencraBiaenue o kiaaccu(uUKalUy OpraHUYECKUX BelecTB. HoMeHKIaTypa opraHMYecKuX
3.3 COEIMHEHUN (cucTeMaTHueckas) M TPUBUAIbHbIE HAa3BAaHUS BaKHEUIINX MpeJCTaBUTENIEH
KJIACCOB OPraHMYECKHUX BEIIECTB
3.4 CBoOoiHOpaaMKadbHBIH M HOHHBIM MexaHu3Mbl peakiuu. [loHstue o Hykieodpmie u
' anextpoduie. [IpaBuno MapkosaukoBa. [IpaBumo 3aiinieBa
Ankanpl. XUMHYECKHE CBOMCTBA  QJKaHOB: TaJlOTEHUPOBAHUE, JETHJIPHUPOBAHUE,
35 TEPMHUECKOE pa3IokKeHHe, KPEeKUHI, H30oMepHu3anusi, roperue. lloimydeHue aikaHOB.

I_[I/IKJ'IOB.J'IKaHBI. CHCI_II/I(I)I/IKa CBOMCTB ILIMKJIOQJIKAHOB C MajbIM pa3sMepoM HHUKIJIA. Peakuuu

MPUCOCAUHCHUSA U PaIJUKAJIBHOI'O 3aMCIICHUSA




3.6

AnkeHbl. XHUMHYECKHME CBOMCTBA: DPEAKUUU  IPUCOECIUMHEHUS  (TAJIOr€HHPOBAHMUE,
TUAPUPOBAHUE, THUIPOTAIIOTEHUPOBAHME,  THApaTalus), TOpPEHHUsS, OKHUCIEHUS U

nonuMepusanuu. [IpombliieHHbIE U TA0OpaTOPHBIE CIIOCOOBI MOTYYEHHSI ATTKEHOB

3.7

AJ'IKaI[I/IeHBI. XHUMHUYECKHe CBOMCTBA AJIKAIUCHOB: p€aKIUU IMPHUCOCINHCHU (FI/II[pI/IpOBaHI/Ie,

l"aJ'IOl"eHI/IPOBaHI/Ie), TOpPCHUS U MMOJIUMEpPU3AlTUU. HonyquI/Ie aJIKaIUCHOB

3.8

AnkuHbl. XHWMHYECKHE CBOWCTBA: pEaKUMH MPUCOCAMHEHHS  (TaJOreHUpOBaHUE,
TUAPUPOBAHUE, TUpATALMS, THAPOTATIOTCHUPOBAHNUE) KaK CIIOCOO MOJYyUYCHHSI TOJTMMEPOB U
JIPYTruX IOJE3HBIX NPOAYKTOB. Peakuuu 3amemienus. ['opeHue anerwiieHa KaKk HCTOYHMK

BBICOKOTCMIICPATYPHOT'O IJIAMCHU IJId CBAPKH U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuMUYecKHEe CBOMCTBa OCH30/a: pEAKUUU NIEKTPOPUIBHOTO 3aMEIIEHHS,
IpUcOeANHEHNs (TUAPUpPOBaHME, TrajoreHupoBaHue). Peakuus ropenus. OcobGeHHOCTH
XMMHUYECKHX CBOMCTB Tosyosa. Ilonydyenue Oenzona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB
ctupona. ITomumepuszanus ctuposa. CriocoObl MOyuyeHUs] U NPUMEHEHHE apOMaTHYECKUX

YTJIEBOAOPOIOB

3.10

Cnuprtsl. [IpenenbHbie 0AHOATOMHBIE CIMPTHI. XUMHYECKUE CBOICTBA: B3aUMOJCICTBUE C
HaTpUEM KaK CIOCO0 YCTAaHOBJICHUS HAJTUYHS THAPOKCOTPYIIIIBI, C TaJOr€HOBOAOPOIaAMH KaK
Croco0 TMOJy4eHUs] pacCTBOPUTENICH, BHYTPU- U MEKMOJIEKYISIpHAs Aeruaparamus. Peakius
ropenus. [lomydyenue »sTaHONa: peakuus OpPOXKEHHS TIIIOKO3bI, THApATalus STUJICHA.

OTHICHTJIMKOIb U TIIMOCPUH KaK IIPECACTABUTCIIN IPECACIIbHBIX MHOI'OATOMHBIX CITMPTOB

3.11

®enon. XuUMUYeCKUE CBOWCTBA (eHona (peakiuu ¢ HaTpueM, TUAPOKCUAOM HaTpus,

opomom). [Tonyuenue denomna

3.12

Anpaeruapl.  XUMHYECKHE  CBOWCTBA  MpEICNbHBIX  albJETHJOB:  TUAPUPOBAHUE;
KaueCTBEHHBIE PEAKIMH Ha KapOOHUIBHYIO TPYIMY (peakius «cepeOpsHOTo 3epKanay,
B3aumojeiicteue ¢ ruapokcuaom Meau (Il). Tlomydenuwe mnpenenbHBIX —allbJAECTHIOB:
OKHCJIEHWE CIUPTOB, THUApATAlMs aleTWiIeHa. AIIETOH KaK TMPEACTaBUTENh KETOHOB.

OcoOeHHOCTH pCaK OKUCJIICHUSA allCTOHA

3.13

KapOoHoBbIe KUCIOTBI. XMMHUYECKHE CBOMCTBA IMpPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIOT. OCOOEHHOCTM XMMMYECKHMX CBOWCTB MypaBbMHON KHCHIOThL. [lomyuenue
OpeJeNbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHCICHHME aJKaHOB, AaJIKEHOB,
NEPBUYHBIX CIUPTOB, albJErH0B. Bpicuine mpenenbHble W HENpeaesbHble KapOOHOBbBIE

KHCJIOTHI

3.14

Crnosxuble 3¢upsl U xupbl. CIOCOObI MOTYYEHUS CIOXKHBIX 3¢upoB. OOpaTUMOCTh peakuuu
srepupuxanuu. I[lpumeHeHune ciloXHBIX 3GUPOB B NHUIIEBOH U  napproMepHOU
HPOMBIIIIICHHOCTH. JKHUPBI KaK CII0KHbIE 3(UPbI MIHLEPUHA U BHICIIUX KapOOHOBBIX KUCIIOT.
XVMMHUYECKHE CBOMCTBA JKUPOB: TMAPUPOBAHUE, OKUCIEHHE. ['MApONM3, WIM OMBLICHHE,
JKUPOB KaK CHOCO0 MPOMBIIUIEHHOTO MOJIY4YeHHs] COJiel BBICHIMX KapOOHOBBIX KHCIOT.

MpbUT4 KaK cOJIA BBICIITUX KapOOHOBBIX KHCIIOT

3.15

XHWMHUYECKUE CBOWCTBA IIFOKO3bI: PEAKI[MU C Yy4aCTUEM CIUPTOBBIX U AJIBJCTUIHON TPYII U

MOJIOUHOKHCIO0e OposkeHue. IIpuMeHeHHe TIIOKO3bl, €€ 3Haue€HUE B KU3HENEATEIbHOCTH




OpraHusma. Jucaxapunpr: caxaposa, MaJIbTO3a. BoccranasnuBaromue 51
HEBOCCTaHaBIMBaroNIMe aucaxapunabsl. ['maponns nucaxapunos. Ilommcaxapuipl: Kpaxmad,
rukoredH. CTpoeHre MakpOMOJIEKYJl Kpaxmaya, TJIMKOTe€Ha M UeIuIroso3bl. dusndeckue
CBOWCTBAa Kpaxmajga M ULEJUII0JIO3bl. XUMHUYECKME CBOWMCTBAa Kpaxmajia: THApOJIn3,
KA4eCTBEHHAs PEakLHs C HOJAOM. XMMHUYECKUE CBOMCTBA LIEIIIOJI03bl: THAPOIIN3, ITOIYYCHUE

3¢upoB nemoo3sl. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM MIENK)

AMuHBI. AMUHBI KaK OpraHMYeCKHe OCHOBAHHUS: PEAKIMU C BOJOW, KUCIOTAMH, PEaKIIHs

TopCHUA. AHMIMH Kak npeaCTaBUTCIIb APpOMATUYCCKHUX AMHWHOB. XUMU4JecKkHue CBOMCTBa

310 aHWJIMHA: B3aUMOJICHICTBHE C KUCIOTaMU, OpPOMHOI BOJOMH, okucienue. [Tomydenne aMuHoB
AIKWIMPOBAaHMEM aMMHUAKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOJHBIX YIIIEBOJOPOIOB
AMUHOKHCIOTBI U O€lKH. AMMHOKHUCIOTHI Kak amM(OTepHble OpraHMYECKUE COEAMHEHUS.

3.17 OcCHOBHBIE aMUHOKHCIIOTBI, 0Opa3yrome 0eIKu. XUMHUECKUEe CBOWCTBA OEITKOB: THAPOIIH3,
JIeHaTypalusi, KaueCTBEHHbIE (LIBETHBIE) peaKkLUu Ha OeIKu
CtpoeHrue U CTpPYKTypa IOJMMEPOB. 3aBHUCHUMOCTh CBOWCTB IOJUMEPOB OT CTPOCHUS

3.18 MoJieKysl. OCHOBHbIE CIIOCOOBI IMOJIYYE€HHS BBICOKOMOJIEKYJISIPHBIX COECIMHEHHI: peakluu
HOJMMEPHU3alMU U MoMKoHAeHcanuu. Kitaccudukariyst BOJIOKOH

319 #HH#HPar### nenTudukanus OpraHMYECKUX COeqMHEHU. Pernienne skcrepuMeHTaIbHbIX

' 3aJa4 Ha PacllO3HAaBaHNUE OPTaHUYECKUX BEILECTB
3.20 ['eHeTnyeckas cBsI3b MEXAY KJacCaMU OpraHMYeCKUX COETUHEHUM
4 XuUMHS ¥ )KU3Hb
41 XuMus B noBceAHEBHOM jku3HM. lIpaBuna GezomacHON pabOThl C €IKUMHU, FOPIOYUMHU U
' TOKCHUYHBIMH BELLIECTBAMH, CPEICTBAMH OBITOBOI XUMHH
XumMusL ¥ 310pOBbE. XMMHS B MEOUUMHE. XHMHS W CEIbCKOE XO34WCTBO. XHUMHS B
4.9 INPOMBIIUIEHHOCTH. XUMHSI U SHEpreTuka: MPUPOJIHBI M MOMYTHBIH HEe(TAHON rasbl, MX
' coctaB M wucnonp3oBaHue. CocraB HepTH U €€ mnepepaboTKa (MPUPOJHBIE HCTOUHHKH
YTIIEBOI0POIOB)
XUMHS U DKOJIOTHA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CpeAbl U €ro MOCIEICTBUS.

4.3 Oxpana rugpocdepsl, MouBbl, aTMOCEpPbI, GIIOpbI U (HayHbl OT XUMUYECKOTO 3arps3HEHUS.
[TpoGiieMa 0TX0/10B M MOOOYHBIX MPOAYKTOB. AJIBTEPHATUBHBIE HCTOYHUKH SHEPTUU
OO61ure npeacTaBlieHus: O IPOMBILIUIEHHBIX CIOCO0ax MOJy4eHHs XUMHUUYECKUX BEILIECTB (Ha

44 npuMepe IMPOU3BOJICTBA aMMHAKa, CEPHOW KHUCIOThI). YEpHass W LIBETHas METaJuIyprusl.

' Creksio M CWIMKaTHas NPOMBIIUIEHHOCTh. [IpoMbleHHass opraHnuueckas xumus. ChIpbé
JUIsL OPraHU4ECKON IPOMBILIIEHHOCTH
5 #H##Par###Tunbl pacu€THBIX 3a/1a4
51 HH#Par###Pacu€Thl Macchl BellleCcTBa UM 00bEMA ra30B M0 U3BECTHOMY KOJIHUYECTBY
' BEIIIECTBA, Macce WiIK 00BEMY OHOTO U3 YUYaCTBYIOIIUX B PEAKIIUU BEIIECCTB
5.2 HH#Par###Pacu€rel TerioBoro 3G QexTa peakuuu
5.3 HH#HPar###PacuéTel 00BEMHBIX OTHOIICHHUH I'a30B MPU XUMHUUECKUX PEAKIIHUAX




###HPar##Pacuéel Mmacchl (00bEMa, KOTHMUECTBA BEIIECTBA) IPOAYKTOB PEAKITUH, €CITH OHO

>4 13 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH )
55 ##HPar##Pacu€Tel MaccoBOM WM 0OBEMHOM TOJTM BBIX0/1a IPOAYKTA PEAKITUU OT
' TEOPETUUECKH BO3MOXKHOTO
#i#HPar##Pacuérel Mmaccel (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTA PEAKIIUH, €CITU OJTHO
5.6 U3 BEILIECTB JIaHO B BHJIE PACTBOPA C ONpPeAeNEHHON MacCOBOM J0JIeil pacCTBOPEHHOTO
BElIeCTBa
5.7 #H##Par###PacuéThl ¢ HCTIOIb30BaHUEM TTOHATHH «MACCOBAsI IO, «MOJIIPHAS
' KOHIIEHTPALUs», «PaCTBOPUMOCTb)
###Par###Hax oxxieHre MOJIEKyIsIpHON (DOPMYJTBI OPraHMYECKOTO BEIIECTBA MO €T0
5.8

IIJIOTHOCTHU MU MAaCCOBBIM AOJIAM 3JIEMCHTOB, BXOJAIIUX B €I'0 COCTAB, UJIH I10 IMTPOAYKTaM

CropaHus







