


MOSICHUTEJBbHASA 3AIINCKA

PabGouast mporpamma 1O XUMHUU Ha YPOBHE CpeaHero ooOmero oOpa3oBaHMS
pazpaborana Ha ocHOBe DeaepanbHOTO 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBaHuu
B Poccuiickoit ®enepanuu», TpeOOBaHWNW K pe3yiabTaTaM OCBOCHHS (eaepabHOM
oOpa3zoBaTenpHON  mporpaMmbl  cpemHero  obmiero  oOpazoBanusa(POIl  COO),
npencTaBieHHbIX B DenepaibHOM TOCyIapcTBEHHOM obOpasoBaTtenbHOM ctanaapte COO, ¢
yuérom Konuenuuu mnpenojaBaHus yd4eOHOro mnpenMera «XuMus» B 00pa30oBaTeIbHBIX
opranuzanusix Poccuiickoii ®enepanuu, peagu3ylOUMX OCHOBHBIE 0Opa3oBaTeIbHbIC
IpPOrpaMMbl, ¥ OCHOBHBIX MOJIOXKeHUN «CTpareruu pa3BUTHs BocnuTanus B Poccuiickoit
®enepanuu Ha nepuon A0 2025 roxa» (Pacnopstxkenue IIpaBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

XvMHsSI Ha YpOBHE YIIyOJEHHOTO HW3Y4YEHHUS 3aHUMAEeT BaXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HayyHOro oOpa3zoBanusi ywammxcsa 10-11 xmaccoB. M3ydenue mnpeamera,
peanu3zyemMoe B YCIOBUSAX AU epeHUrnpoBaHHOr0, NPO(HIBHOIO OOyYEHHMs, MPU3BAHO
o0OecreynTh 001Ie00pa30BaTENbHYI0 W OOHIEKYJBTYPHYIO IOATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO I afanTaliid UX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKU3HU B
collMyMe, a TaKkKe M NPOAOKEHUS OOydYyeHHUs B OpraHu3alusax Mpo(hecCHOoHATbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX JTUCIUTIINH.

B mporpaMMe mo XWMHHM Ha3HaYeHHE MpeaMera «XUMHUS» IMOJy4daeT MOApPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBHM € OCHOBomnosararommumu nonoxenusmu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJeH, COoAepxaHUs, pe3yabTaToB OOyueHUss U TpeOOBaHMU K
YPOBHIO IIOATOTOBKM BBITYCKHMKOB. (CBUIETENBCTBOM TOMY SIBJISIIOTCA  CIIEIYIOLIUE
BBITIOJIHSIEMbBIE ITPOTPAMMOi M0 XUMUU (HYHKIIUU:

e HMH(POPMALMOHHO-METOMYECKAs, peaau3alus KOTOpPOM O0ecrneyrBaeT MOIyYEHUE
MPEACTABICHUS O LEJIAX, COJAEPKaHUM, O0IEl cTpaTeruu oOy4eHus, BOCIUTAHUS U
pa3BuTUsi  OOydYalOIMXCS CpPEACTBAMHM MpEeAMETa, H3Yy4aeMOoro B  paMKax
KOHKPETHOTO TIpoduis;

e OpraHM3alMOHHO-IJIAHUpYIOIIAs, KOTOpas  MpeaycMaTpUBAeT  OMNpEETICHUE:
MPUHIUIIOB CTPYKTYpUPOBAHUS M TMOCJIEIOBATEIBHOCTH HW3Y4YEHHUS Y4eOHOro
Marepuana, KOJWYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTepUCTUK; MOIXOJ0B K
(opMUPOBaHUIO COAEPKATEILHOM OCHOBBI KOHTPOJI U OIEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUM O00ydJaromuxcsi B paMKax HMTOrOBOM arrectauud B (opMe €IuHOTrO
rocyapCTBEHHOTO 3K3aMEHA M0 XUMHUH.

[Iporpamma aJist yriry0JI€HHOTO U3YYEHUSI XUMUHU:

e yCTaHaBIMBAaE€T WHBAPUAHTHOE TMPEAMETHOE COJEp)KaHUe, O00s3aTenbHOe IS
M3Y4YeHUsI B paMKax OTIEIbHBIX Tpoduiiel, mpeaycMaTpuBaeT pacrpeeicHrue u
CTPYKTYPUPOBaHME  €ro IO  KjJaccaM, OCHOBHBIM  COJEpKaTeIbHbIM
JUHUSIM/pa3ziesiaM Kypca;

e JaéT NpHUMEpPHOE paclpeesieHne Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOro s
M3YUYEHHUS OTNICIIbHBIX TEM;

e IIpenjaraeT MPUMEPHYIO MOCIEI0BAaTEIbHOCTh M3YyUEHHs y4eOHOro maTepuana c
y4€TOM JIOTUKH MMOCTPOEHUS Kypca, BHYTPUNIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;



e JAa€T METOJMYECKYI0 HMHTEPIpETalri0 LeJded M 3aJad W3y4YeHus NpeaMera Ha
yIiyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPHUTETOB B CHUCTEME CPEIHETO
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 JEHCTBUI 00YyYaroIIerocs M0 OCBOCHUIO
COJIEpKaHUS IPEAMETA.

I[Io BceM Ha3BaHHBIM TO3WLUSIM B IMPOrpaMMe IO XHUMHUHU MPEIyCMOTPEHA
IPEEeMCTBEHHOCTh ¢ OOY4YeHHEM XMMHUU Ha YpOBHE OCHOBHOro o00miero oOpaszoBanus. 3a
mpeaeiaMd  yCTAHOBJIGHHOW TMPOTpaMMOM TIO XHUMHH 00s3aTeNbHONW (MHBAPUAHTHOM)
COCTaBIISIONICH co/lep KaHus YI4eOHOTO MmpeaMeTa « XUMHUs» OCTaéTCs BO3MOXKHOCTh BRIOOpa
€ro BapUATUBHOW COCTAaBIAIOLIEH, KOTOpAasl [OJHKHA OIPEETSATHCS B COOTBETCTBUHM C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusisi 00y4eHusl.

B coorBerctBun ¢ koHuentryaibHbiMUA MoJioxkeHUsIMH DPI'OC COO o Ha3zHaueHUU
peaMeToB 0a30BOro W yIIYOJIEHHOTO YpoBHEM B cucreme Aud@epeHIIupOBAHHOTO
o0yuyeHHUsI Ha ypOBHE CpeaHero oOuiero oOpa3oBaHUs XHMHS Ha YPOBHE YIUIYOJIEHHOTO
W3Y4YEHUsl HaIpaBJI€H Ha peaju3alHi0 IMPEEMCTBEHHOCTH C IOCIEAYIOIIUM 3TaloM
MOJIyYE€HUs XMMHUYECKOTO O0pa30BaHMSA B paMKax H3Y4YEHHs CIIELUAIbHBIX €CTECTBEHHO-
HAay4YHbIX M XUMHUYECKUX JHCUMIUIMH B BYy3aX W  OpPraHU3alMSIX CPEIHEro
npodeccHOHAIbHOTO oOpa3oBaHus. B 9TOH CBs3M  HW3ydeHHE TIpeAMeTa «XHUMUS»
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpEeHUEe M YIIyOJIeHHE TEOpPETUYECKON 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 pe3ysbTaTaM OCBOCHHS (enepaibHOM 00pa30BaTEIbHOM
IIPOrpaMMbl CpeIHEro 00IIero o0pa3oBaHMs U3yYEHHUE MpeaMeTa « XUMHUsD) OPUEHTHPOBAHO
TaKK€ Ha pelIeHHWEe 3a7ady BOCHHMTAHHUS U COLHUAIBHOIO Pa3BUTHS OOydYaromMXcCs, Ha
dbopMHpOBaHHE Yy HHUX OOUIEMHTEIUIEKTYalbHbIX YMEHUW, YMEHUN palMOHAIU3alHNH
y4eOHOTO Tpyna u 0000IEHHBIX Croco0oB NeSATEbHOCTH, UMEIOITUX
MEKIUCUMIUIMHAPHBIN, HAATPEAMETHBIA XapaKTep.

CocTaBisifolIMMHU TIpeAMeTa «XUMUS» Ha YPOBHE YIIIyOJEHHOTO M3yUYEHUS SBISIOTCA
yray6néHnble Kypebl — «Oprannyeckas xumus» 1 «O01miast 1 Heopranudeckast xumus». [Ipu
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 conepxkanusi KypcoB «Opranudeckas xumus» u «OOIIass 1 HeopraHudeckKas
XUMUS» COCTaBIIIET COBOKYNHOCTh HPEIMETHBIX 3HAHUM M YMEHHI, OTHOCSIUMXCA K
0a30BOMY YPOBHIO HM3yY€HHMs MpeaMeTa. JTa CUCTEMa 3HAHUU MOJIy4yaeT ONpeles€HHOe
TEOPETHUYECKOE JOMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJIbIINN
00BEM (pakTONOTrMUECKOro MaTepuaia. Tak, Ha yriyOJE€HHOM ypOBHE HM3Y4YEeHHs IMpenMera
o0ecrieueHa BO3MOXKHOCTh 3HAUUTEIBHOIO YyBENWYEHHs] 00bEMa 3HAHUH O XUMHUYECKHUX
JJIeMEHTaX W CBOMCTBAaX HX COEJUHEHHWH HA OCHOBE pACIIUPEHUs U YriayOJeHus



MIPEACTABICHUI O CTPOEHUU BEILIECTBA, XUMHUYECKOW CBSI3H U 3aKOHOMEPHOCTSIX NPOTEKAHUS
peaKlMii, pacCMAaTPUBAEMbBIX C TOYKH 3PEHHS] XMMHUYECKOM KHUHETHKH U TEPMOJMHAMHKH.
N3yuenue meproandeckoro 3akoHa M lleprogudeckoil CHCTEMBl XMMUYECKHUX JJIEMEHTOB
0a3upyeTcsl Ha COBPEMEHHBIX KBAaHTOBOMEXAHUUYECKUX MPEACTABICHUSAX O CTPOCHUU aToOMa.
XHUMHUUYECKasi CBSI3b OOBICHAETCA C TOYKM 3PEHUS SHEPreTUUYECKUX W3MEHEHUM npu eé
0o0pa30BaHMHM W pa3pylICHUH, a TAKXKE C TOYKM 3PEHHS MEXaHU3MOB €€ O0Opa30BaHUI.
W3ydyeHne TUNOB peakuMid  JONOJHSAETCS  (POPMUPOBAHUEM  IPEACTABICHUN 00
MEKTPOXUMHUYECKHX IPOLECCax U JIEKTPOJIN3E PacIlJIaBOB U pacTBOPOB BeUIECTB. B kypce
OPraHMYECKOM XUMHUU TpPU PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIUHEHUI
yaensieTcs ocoboe BHUMaHHUE BOMpPocaM 00 3JEKTPOHHBIX 3 (PeKTax, O B3aMMHOM BIIUSHHUH
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKLUi.

Oco0oe 3Haue€HNE UMEET TO, YTO Ha COAEPKAHUE KypCOB XUMUHU YIIyOIEHHOTO YPOBHS
U3y4YEHUs U1 KJIACCOB OMpeNeiIEHHOro npoduis (IJ1aBHBIM 00pa3soM Ha UX CTPYKTYpy H
XapakTep OMOJHEHUHM K OOIIel cuctemMe NpeIMETHBIX 3HAHUN) OKa3bIBAIOT BIIUSIHUE
CMEXHbIE TpeaMeThl. Tak, Hampumep, B COAEpPKaHWU MpeaMeTa Jsl KJIacCOB XHUMHKO-
¢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 MO3HAHHUS, OOIIHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKysipHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHHS MAcChl U
SHEPrUU, 3aKOHBl TEPMOAMHAMUKH, 3JEKTPOJIM3a, MPEICTABICHUS O CTPOCHHUM BEIIECTB U
Ipyroe.

B To xe BpeMs B coJep)KaHUU MpeAMeTa Uid KIACCOB XHUMHKO-OMOJIOTHMYECKOTO
npoduns OonbIIMK yIenbHBIA Bec OyJeT MMeTh OpraHudeckas Xumusa. B stom ciyuae
MPEAOCTABIACTCA BO3MOXKHOCTD JJisi Oojiee OOCTOSITENIBHOIO PACCMOTPEHUS XUMUYECKON
OpraHu3alMM KJIETKH KaK OMOJIOTMYECKOW CUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEDY,
TaKhe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMMU/bI, OCJIKH, YTIEBO/Ibl, HyKJIE€HMHOBbIE KUCIOTHI U
npyrue. I[Ipm 3TOM 3HAHHWS O COCTaBE M CBOMCTBAx IIPEICTABUTEIIEM OCHOBHBIX KJIACCOB
OpraHUYEeCKUX BEUIECTB CIIY’aT OCHOBOM JUISl K3yYEHHUsI CYLITHOCTH MPOLeccoB (POTOCUHTESA,
JbIXaHUs, TUIIEBAPEHUSI.

B mnane ¢GopmupoBaHHs OCHOB HAy4YHOI'O MHUPOBO33PEHHUS, OCBOEHHS OOILIEHAYUYHBIX
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 NpeIMETHbIX oOnactel «EcrecTBeHHO-
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 oOuiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHONW 3HAYMMOCTH SIBJIsIETCS (POPMHUpPOBAHME OCHOB HAYKH XMMHHU Kak 00JacTu
COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUYECKOM MAESATENbHOCTH YEJOBEKa M OJIHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJIbTYphl. PemieHue 3Toil 3amauyu Ha yriyOJIEHHOM YpPOBHE
M3Y4YEHUS IPEAMETA MPEANOJIaracT peaan3alnio TAKuX LeJled, Kak:

e (dopmupoBaHME  TpPEACTABIEHUI: O  MaTepuaJbHOM  E€IUHCTBE  MHpa,

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



€CTECTBEHHBIX HAyK W €€ BeAylled pojii B OOECIEUEeHUH YCTONYHMBOTO PA3BUTHUS
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM 3KOJIOTHUECKOU, YPHEPTETHIECKON U THUIIICBOM
0€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHMM HOBBIX MaTE€pUaJIOB, HOBBIX
HMCTOYHUKOB SHEPruH, B OOCCIEYEHHWU PaIlMOHAJIBLHOIO IPHUPOJOIOIL30BaHUs, B
GbOpMHpPOBAaHNY MHPOBO33PCHHUSI W OOIIEH KyJbTYphl YEOBEKa, a TaKkKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHPOTHOU
cpene;

OCBOCHHME CHUCTEMbl 3HAHMH, JEXKAIIMX B OCHOBE XHWMHUYECKON COCTaBISAIONICH
€CTEeCTBEHHO-HAyYHOU KapTUHBI Mupa: (yHIAaMEHTAIBHBIX ITOHATHM, 3aKOHOB H
TEOpUM XWMHUHU, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUH BEIIECTBA HA PAa3HBIX
YPOBHSIX  —  aTOMHOM,  HWOHHO-MOJICKYJISIDHOM,  HAJMOJICKYJSIPHOM, O
TEPMOJIMHAMHYECKUX U KMHETUUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XMMHUUYECKUX
peakiuii, 0 XUMHUYECKOM pPaBHOBECHH, PacTBOpax M JHMCIEPCHBIX CHUCTEMax, 00
OOIIMX HayYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopmupoBaHrue y OOYYalOIIMXCS OCO3HAHHOTO TMOHMMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHYECKUX 3HAHUM ISl OOBSCHEHMS KIIIOYEBBIX HJEH W MpodiieM
COBPEMCHHOM XUMHHU, JJISI OOBSICHEHUS] U IPOTHOZHPOBAHUS SBJICHUM, UMEIOITUX
€CTEeCTBEHHO-HAYUYHYIO MPHUPOJY; TPAMOTHOTO PEIICHHS IpoOJieM, CBS3aHHBIX C
XMMHUEN, TPOTHO3UPOBAHUS, AaHAIM3a M OLEHKUM C TO3MUIMHA SKOJOTHYECKOU
0€30IMacCHOCTH  TMOCJIEACTBUN  OBITOBOM UM  MPOU3BOJCTBEHHON JEATEIBHOCTH
YEJIOBEKA, CBSI3aHHOM C XHMHUYECKUM TMPOU3BOJACTBOM, HCIOJB30BAHUEM U
nepepaboTKOM BEIIECTB;

yrayOJICHUE TIPEJCTaBICHUM O HAyYHBIX METOJaX ITO3HAHHS, HEOOXOIUMBIX IS
MPUOOPETEHUSI YMEHHUH OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U OOBSCHEHUS
XUMHUYECKUX SBJICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUYECKON AEATEILHOCTH
Y TIOBCETHEBHOM JKU3HU.

B mnane peanuzanuu mepBOOYEPETHBIX BOCHHUTATENBHBIX W Pa3BUBAOMIMX (PYHKITUH
IIEJIOCTHON CUCTEMBI CPETHETO 00IIero 00pa30BaHus MPU U3YUCHUH TPeIMeTa « XUMUS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKKUE 1EIM U 3a]]auH, KaK:

BOCIHMTAaHUE YOEKIEHHOCTH B IO3HABAEMOCTH SBJICHUHM MPHUPOMIBI, YBaXKCHHUS 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
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYCIIOBEYCCKIX IICHHOCTEH;

pa3BUTHE TII03HABATCIBHBIX HWHTEPECOB, HWHTCIUICKTYaJIbHBIX M  TBOPYCCKUX
CIOCOOHOCTEH o0ydaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BAHUIO KaK YCJIOBHUIO YCIEIIHOU
po(heCCUOHATILHON U OOIIECTBEHHOM JEATSIIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO U TOTPEOHOCTH B 3JOPOBOM 00pa3e KU3HH,



e (opMupoBaHue yMEHMII M HABBIKOB Pa3yMHOTO MPHUPOJOTOIL30BAHUS, Pa3BUTHE
OKOJOTUYECKON  KyJIbTypbl, MPUOOPETEHUE OMbITa  OOIIECTBEHHO-IIOJIE3HOM
AKOJIOTHYECKOH JIeATEITHHOCTH.

OO61iee YuCiIO 4acoB, NPEyCMOTPEHHBIX ISl M3YUYEHUs XMUMHUHM Ha YriayOJE€HHOM 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).



COJAEPXXAHME OBYUYEHUA
10 KJTACC

OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpenmMer W 3HaYeHHE OPraHMYECKOW XHMMHH, MPEJICTaBICHHE O MHOro00paszuu
OPTraHUYECKUX COCIUHECHUMN.

DJEKTPOHHOE CTPOEHUE aTroMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUA.
BasleHTHBIE BO3MOXHOCTH aroMa yriepoja. XHMHYEeCKas CBsA3b B OPraHUYECKUX
coequHEHUsX. Tumel TUOpPUIM3ALMKM AaTOMHBIX opOuTasnell yriaepoja. MexaHU3Mbl
oOpa3oBaHMsI KOBAJICHTHOW CBs3M (OOMECHHBIM W  JIOHOPHO-AKIENTOPHBIN). THITBI
MEPEKPBHIBAaHUS ATOMHBIX OpOUTaNIeH, G- U m-CBsI3u. OauHapHasi, TBOMHAS U TPOWHAs CBS3b.
CriocoObl pa3peiBa CBsi3edl B MOJIEKyJaxX OpraHudeckux BemlecTB. [lonsrtue o cBoOOAHOM
panukaie, Hykjieopuie u 3JeKTpoduie.

Teopust cTpoeHHsi OpraHmueckux coeauHeHuil A.M. byrtinepoBa M COBpEMEHHBIE
MPEACTABICHUSI O CTPYKTYpE€ MOJEKYJ. 3HAU€HHE TEOpUU CTPOCHUS OPTraHUYECKUX
coeMHeHU. MONeKyJIapHble W CTPYKTypHble QopMynbl. CTpykTypHblE (HOPMYJIBI
pa3IMYHBIX BHJIOB: pa3BEPHYTas, COKpalEHHas, cKeyeTHas. M3omepusa. Bunbl msomepun:
CTPYKTypHasi, MPOCTPAHCTBEHHAs. ODJIEKTPOHHbIE 3PQPEKThl B MOJEKYJaX OpPraHMYECKHX
COEIMHEHUN (MHIYKTUBHBIA U ME30MEPHBIN 3 (PEKTHI).

IIpencraBienne o0  kinaccuukanuu  OpraHMYEeCcKUX  BemiecTB. lloHste o
¢ynkunoHaneHOM rpynme. Il'omosorus. IT'omosorunueckue psanbl. Cucremarnueckas
HOMeHKJaTypa oprannyeckux coeannenuit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTICIBHBIX
MPEICTaBUTEIIEH.

OcobenHoctn W KjIaccu(ukanus  OpraHMyeckux  peakuuid.  OKHCIUTEIBHO-
BOCCTAHOBUTEbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

OKCHepUMEHTAIBHBIE METO/bl N3YUYEHUS BEIIECTB U UX IPEBPALLCHUI: 03HAKOMIICHUE
c oOpa3namMy OpraHM4ecKMX BELIECTB M MaTepualaMd Ha HUX OCHOBE, OIBITHI 10
MPEBPALCHUIO OPraHWYEeCKUX BELIECTB IPH HarpeBaHUU (IUIaBiIeHHE, OOyriIMBaHUE U
rOpEHHueE), KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

YriaeBoaopoasil.

Anxkansl. ['oMonorndyeckuil psj alkaHoB, oOuias popmyiia, HOMEHKIATypa U U30MEpHsL.
DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJEKY alKaHOB, SP -THOpHIM3AIHs
aTOMHBIX OopOUTaNel yriaepoja, 6-cBsa3b. Gusndyeckrue CBONCTBA aJTKaHOB.

XYUMHMUYECKHE  CBOMCTBA  QJKaHOB:  pEakUWd  3aMElIeHHs,  H30MEpH3aluHu,
JNETUJIPUPOBAHMS, UMKIW3AMU, MUPOJIM3a, KpeKkuHra, ropenus. IlpeacraBienune o
MEXaHU3ME PEaKIN paJuKaIbHOIO 3aMEILCHHMS.

Haxoxnaenue B mpupoe. CriocoObl MoydyeHus: ¥ MPUMEHEHHNE aJTKaHOB.

Huxnoankanel. O0mas dhopmyiia, HoMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS
U XUMUYECKUX CBOMCTB MasbIX (ILIMKJIONPONAaH, UUKIOOYTaH) M OOBIYHBIX (LMKJIONEHTaH,
IUKJIOTEKCaH) [UKI0anKaHoB. CriocoObl MOIy4YeHUS U IPUMEHEHHUE [IUKI0ATKaHOB.



Ankenpl. ['oMmonormyeckuii psnm  alkeHoB, oOmas ¢opMyiia, HOMEHKJIATypa.
DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, SP*-THOpHIM3aIHs
aTOMHBIX opOuTaneil yriepoaa, 6- u n-cBsi3u. CTpyKTypHas u reoMeTpryeckas (Iic-TpaHc-)
nzomepus. Du3nyecKkre CBOMCTBA  AJIKEHOB. XMMHYECKHE  CBOWCTBA:  pEaKIMU
MIPUCOEINHEHUS, 3aMEUIEHUSI B O-MOJOXEHHWE MpU JIBOMHON CBA3M, NOJUMEPU3ALMH U
okucienus. IIpaBmio MapkoBHHuKOBa. KauecTBEeHHbIE peaknuu Ha JBOWHYIO CBS3b.
Crioco0bl 1oJTyueHuUs: ¥ IPUMEHEHHUE AJIKEHOB.

Anxaauensl. Knaccudukanuss — ankaaueHoOB — (CONpSKEHHBIE,  W30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTH JJIEKTPOHHOTO CTPOEHMSI U XUMHYECKHX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonmnmepuzanus conpsbKEHHBIX TUEHOB.
CnocoObl OJIy4EeHHS U IPUMEHEHHE aJIKAIUECHOB.

Anxunbl. ['oMojormyeckuil psa ajnkuHOB, oOm@as ¢opMysia, HOMEHKIaTypa H
U30MepHUs. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ QJIKUHOB, SP-
ruopuau3anys aToOMHbBIX opOuTanel yriaepona. @Du3znyeckue CBOMCTBA  AJIKHUHOB.
XHUMHUYECKHE CBOMCTBA: pEAKIUU MPUCOCIWHEHUS, JHUMEpU3AlMU U TPUMEPHU3ALNUU,
okuciieHus. KucnoTHbple CBOWCTBAa QJKMHOB, WMEIOIIMX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyYEHUS U IPUMEHEHHUE AJIKUHOB.

ApomMartudeckue yriaeBoaopoAsl (apeHsl). ['omonoruueckuid psii apeHoB, oOmas
dbopmyna, HOMEHKJIATypa W H30MEpHUs. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH307a. DPU3nYecKre CBOMCTBA apeHOB. XMMHUUYECKHUE CBOMCTBA OEH30/a U €ro
TOMOJIOTOB: pEaklMU 3aMeIleHUuss B OEH30JbHOM KOJIbLIE U YIJIEBOJAOPOJHOM paJuKale,
peakuuu TNPUCOECTUHEHMs, OKHUCJIeHHe romojoroB Oenzona. [lpeacraBnenue 00
OpPUEHTHPYIOIIEM JECUCTBUU 3aMECTUTENICH B OEH30JIbHOM KOJIbIE HA MPUMEPE ATKHIbHBIX
paanKaIoB, KAPOOKCHIBHON, THAPOKCUIIBHOM, AMUHO- U HUTPOTPYMIbI, aTOMOB T'aJIOT€HOB.
OcoOeHHOCTH XMMHYECKHX CBOMCTB crupona. llonmumepuzauus cruposa. CrnocoOsl
MIOJIYYEHHUS U IPUMEHEHUE ApOMATUUYECKUX YIJIEBOIOPOOB.

[Tpupoausiii ra3. [lomytHeie HedTssHBIC Ta3bl. HedTh U €€ npoucxoxnenne. KameHHbI
yToJib U MPOAYKTHI €ro nepepadoTku. CrnocoObl nepepadoTku HeTH: EeperoHka, KpeKUHT
(TepMHUUECKH, KaTanUTHYECKU1), pudopMuHr, nupoius. [IpoaykTsl nepepaboTku HePTH,
UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHHUE TAJOTECHIIPOU3BOAHBIX YIIEBOAOPONOB. Peakuuu 3aMmereHus
rajJioreHa Ha THAPOKCOTPYIIy, HUTPOTPYNIy, LHAHOTPYIIy, amMmuHorpynmy. [lelictBue Ha
rajoreHIIPOM3BOAHBIE BOJHOIO M CHUPTOBOrO pacTBopa wi€nouu. Bsaumonenctsue
JUTAJIOTCHAJIKAHOB ¢ MarHueM U IUHKOM. [IoHATHE 0 METaUI00PraHNnYECKUX COCUHEHUSX.
Hcnonp30BaHne TajJoreHNpOM3BOAHBIX YTIEBOJOPOAOB B OBITY, TEXHMKE U MpPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCnepUMEHTAIbHBIE METOJbl M3YyYEHMs] BEUIECTB M MX MPEBPALLECHUN: H3yUEHUE
(U3MYECKUX CBOWMCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTb), KAYECTBEHHBIX  pEaKIIHii
YIJEBOJIOPOAOB Pa3IUYHbIX KJjaccoB (oOecuBeurnBaHWE OpPOMHOM WM HMOIHOW BOJBI,
pacTBOpa IEpMaHraHaTa KaJMs, B3aUMOJCHCTBUE AalleTHJIEHA C aAMMHUA4YHBIM PAacTBOPOM
okcuna cepedbpa(l)), kauecTBeHHOE OOHApyKEHHUE YIJIepoJa U BOJOPOJa B OPraHMUYECKUX



BEIIECTBAX, MOJYYEHUE FTHIEHA U M3YYEHHE €r0 CBOWCTB, O3HAKOMIICHUE C KOJUIEKIUSIMU
«Hedts» m «Yromp», ¢ oOpa3iamMu IJIacTMacC, KaydyKOB W PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJ] YIJIEBOAOPOAOB U TAJIOTEHIIPOU3BOIHBIX YIIEBOJOPOIOB.

Kucsiopoacoaep:kamnue oprannyeckue coeIHHeHMsI.

[IpenenvHbie oHOATOMHBIE CUPTHL. CTpoeHHE MOJEKYJ (Ha MpUMEpPE METaHoJia U
sTaHoya). [omomormueckuwii psxg, oOmas ¢opMyna, HW30MepHs, HOMEHKIATypa |
knaccupukanus. Ouzndyeckrue cBONCTBA MpeIeTbHBIX OJIHOATOMHBIX CIIUPTOB. BomopoaHbie
CBSI3U MEXIY MOJEKyJIaMUd CHOUPTOB. XHUMHUYECKHE CBOWMCTBA: pPEAKLHMU 3aMELICHUS,
NEruApaTaluy, OKHCICHHUS, B3aWUMOJICHCTBUE C OPraHUYECKUMH UM HEOPraHUYECKHUMHU
kuciaotamMu. KadecTBeHHas peakius Ha OJHOATOMHBIE COUPTHL. JleHcTBUE 3TaHONIA U
METaHOJIa Ha OpraHu3M 4eiioBeka. CHoOCOOBI TONYYCHHS W MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie >¢upsl, HOMeHKIarypa © u3zoMepusi. OCOOEHHOCTH (PUNYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroaToMHbI€ COUPTHI — ITUJICHTIIUKOJb U TIAULEPUH. DPUBMUECKUE U XUMHUYECKUE
CBOWCTBA: PEAKIHM 3aMEIICHUS, B3aUMOJICICTBUE C OPraHUYECKMMH U HEOPTraHUYECKUMH
KHCJIOTaMHM, KauyeCTBEHHAas peakuus Ha MHOroaTomMHele cnupthl. IIpencraBieHue o
MEXaHU3ME peaKIUil HYKICOPWIbHOrO 3aMelieHus. JlelicTBUe Ha OpraHu3M 4YeJOBEKa.
Cnoco0bI mosy4eHus: U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJEKYJbl, B3aUMHOE BIUSHUE TUIPOKCOTPYIIBI U OCH30JHHOTO
anpa. @Pusnueckue cBoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKUX CBOWCTB (peHoIIa.
KauectBennnie peakuuu Ha ¢eHosl. ToxcuyHocTh (eHona. CrnocoObl MONyYeHUS U
npumMeHeHue dpenona. GenondopmanbaeruaHas cMoia.

KapOoHunbHbIE COENMHEHUS — albJETUJbl W KETOHBIL. JIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW TPyIIibl. ['OMONIOrHYecKue pssibl ajibJETUIOB U KETOHOB, oOmas (GopMmyna,
n30Mepusd U HOMEHKIIaTypa. Du3nyeckne CBOMCTBA aJbJCTHUI0B M KETOHOB. XHUMHUYECKHUE
CBOWCTBA albJECTHIOB U KETOHOB: pEakUMH MpucoeauHeHUus. OKUCIECHUE allbJIETUIOB,
KaueCTBEHHbBIC PEaKIMU Ha aibAeruabl. CrocoObl MOJyYeHUs: U MPUMEHEHUE albICTUI0B U
KETOHOB.

OnHOOCHOBHBIE Tpe/ieSIbHbIE KapOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHUCIOT. M3omepust 1 HOMeHKJIaTypa. DU3nyecKre CBOMCTBA OJHOOCHOBHBIX
MpEACNIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3U MEXKIAYy MOJEKYJIaMH KapOOHOBBIX
KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEAKIIUs dTepUPUKAIIUU, PEAKIINH C
y4acTHEM YIJIEBOAOPOAHOTO paaukana. OCOOCHHOCTH CBOMCTB MYpPaBbUHON KHCIIOTHI.
ITonaTre O MPOM3BOJHBIX KapOOHOBBIX KHCJIOT — CJIOXHBIX d(pupax. Muoroobpasue
KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HETIPEACIBHBIX U ApOMATUIECKUX KapOOHOBBIX
KHCJIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaButenu BBICIINX
KapOOHOBBIX KUCJIOT: CT€apUHOBas, MaJIbMUTUHOBAS, OJICMHOBAS, JUHOIEBAS, TUHOTICHOBAS
KUCI0Thl. CIOCOOBI MOJTyYeHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble d¢pupsl. ['omonormueckuit  psig, oOmas  dopmyna, U30MepUs U
HOMEHKJIAaTypa. PU3NUYECKHE U XUMHUUYECKHE CBOMCTBA: THAPOJIN3 B KHCIOW W IIEJIOYHOU
cpene.



Kupsl. Ctpoenue, puznyueckue U XUMUYECKUE CBOMCTBA )KUPOB: THAPOIU3 B KUCION U
mienoyHoi cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COACPIKANIUX OCTATKH HEMPEICTbHBIX
KUPHBIX KUCTOT. XKupsl B mpupoie.

MBbLTA KaK COJTU BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

OO6mrast xapakTepucTtuka yrieBojoB. Kiaccudukaius yrieBomoB (MOHO-, JHW- |
noyimcaxapuapl). MoHOcaxapuibl: TIIIOK03a, (PyKTO3a, TraakTo3a, pudo3a, J1e30KCHupruoo3a.
PuU3NYECKUe CBOMCTBA M HAXOXJIcHUE B mpupoge. PoTocuHTe3. XUMHUYECKUE CBOMCTBA
[JIIOKO3bI: PEAKIUM C y4YaCTUEM CIHUPTOBBIX MW albJACTHJHOW TpymIl, CIOUPTOBOE U
MOJIOYHOKHCJIOE OpokeHHue. IIpuMeHeHHue TIoK03bl, €€ 3HAUeHUE B J>KU3HEICATCIBHOCTH
opranusma. J[lucaxapuael: caxapo3a, MallbTO3a M JakKTo3a. BoccraHaBiMBaromme Hu
HEBOCCTAaHaBIIMBaOIMe aucaxapuabl. ['mapomm3 nucaxapunoB. Haxoxaenue B mpupoae u
npuMeHeHnue. [Tonmcaxapuipl: Kpaxmal, TIIMKOTEH U 1eJUTioI03a. CTpoeHrne MaKpOMOJICKYT
Kpaxmaia, TJIMKOTeHa W MLeJUojo3bl. DU3NYecKue CBOMCTBA Kpaxmaja M IEJUJIIJIO3BI.
XUMHYECKHE CBOMCTBA KpaxMalia: TUAPOJIN3, KAYECTBCHHAsI PEAKIUS C NOJIOM. XUMUYECKUE
CBOMCTBA IICJUIIOJIO3BI: TUJPOJIM3, ToJlydeHHe d(UpoB 1eIoa03bl. [loHsitue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIM MIEIK).

DKCNEPUMEHTAIbLHBIC METO/Ibl U3YUEHHS BELIECTB U UX MPEBPAIICHUN: PACTBOPUMOCTD
PA3JIMYHBIX CIUPTOB B BOJE, B3AMMOJICMCTBHUE 3TAHOJIA C HATPUEM, OKHUCIICHHUE 3THUIIOBOTO
CIIHpTA B QJbJCTU] HA PACKaJIEHHOW MEIHOM MPOBOJIOKE, OKHMCJIEHHWE 3THJIOBOTO CIIHPTA
JTUXPOMATOM KaJivsi (BO3MOXKHO MCIIOJb30BaHUE BUACOMATEPUATIOB), KaU€CTBEHHBIE PEaKIIU
Ha anpleruapl (¢ ruapokcunom auammuHcepedpa(l) u ruapoxkcunom meau(ll)), peaxius
rmmrepuHa ¢ rugapokcuioM Meau(ll), xumMudeckrue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/ICHCTBUE PAaCcTBOpa IJIHOKO3bI ¢ ruapokcuaoM meau(ll), B3aumoseiicTBrue Kkpaxmania ¢
HMOJOM, pEIICHUE OKCIEPUMEHTAIBHBIX 3a7ad 1o TemaM «CoupTel U (PEeHOJIBIY,
«Kap6oHoBbie KUCIOTHI. C0KHBIE YPUPH».

A30Tcoep:Kale OpranndecKue coeTuHeHusl.

AMHHBI — OpraHMYecKue IIPOM3BOJIHBIE aMmMmuaka. Kiaccudukarus aMHHOB:
anudaTuyecKkue M apoMaTUYeCKHe; MEpBUYHBIC, BTOPUYHbIE W TpeTuuHblie. CTpoeHHe
MOJIEKyJ, ofOmas QopMyna, wu30Mepus, HOMEHKJIaTypa U (u3nueckue CBOKWCTBA.
XuMu4Yeckoe CBOMCTBa anu(paTUUYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, QJIKUJIMPOBAHUE,
B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOW. COu aJTKUIaMMOHMS.

AHWIMH — TIPEJCTaBUTE]Ib AMHUHOB apomartuueckoro psiga. CTpoeHue aHWIMHA.
B3aumHoe BiMsHUE TPyl aToMOB B MoJieKysie aHwinHa. OCOOCHHOCTH XUMHUUYECKUX
CBOMCTB aHuJiMHA. KayecTBeHHBIC peakiuy Ha aHWJIMH. CriocoObl MOJYyYeHUSI U PUMEHEHUE
anudarnyeckux aMuHoB. [lodydeHre aHnIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknarypa u uzomepus. OTaenbHble TPEACTABUTENIH  O-
AMUHOKMCIIOT: TJUIUH, ajaHuH. Ousndyeckue CBOMCTBA aMHUHOKHUCIOT. XHUMHYECKHE
CBOMCTBA aMMHOKHUCJIOT KaKk aM(OTEpHBIX OpPraHMYECKUX COCAUHEHUM, peakius
MOJIMKOHJICHCAIMK, oOpa3oBaHWE MENTUAHOW  CBA3U.  buosormdyeckoe  3Ha4YCHHUE
aMUHOKHCII0T. CUHTE3 U TUAPOJIN3 TENTUIO0B.



benku xak mpupomnbie momumepsl. [lepBuuHas, BTOpUYHAs UM TPETHYHAS CTPYKTypa
O0enkoB. XMMHUYECKUE CBOMCTBA OCNKOB: THUAPOIH3, JCHATYpAIlHs, KAYSCTBEHHBIC PEaKITNU
Ha OEJIKH.

DKCIepUMEHTaIbHBIE METObl M3YYCHHUsS BEIIECTB M UX IpPEBpaIlleHUN: pPacTBOPECHHUE
OelKOB B BOJE, JCHATypamus OCIKOB TpPHU HAarpeBaHWHW, I[BETHHIC PEAKIMHW Ha OCINKH,
peIIeHNEe OKCICPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOJepKallie OpraHuYeCKUe
COeTMHECHHS» U «Pacno3HaBaHWe OPraHUYECKUX COCTHHCHHIN.

BbicokoMo1eKyJIsIpHbIE COeTHHEHMUSI.

OCHOBHBIC TIOHATHS XMMHHU BBICOKOMOJICKYJIIPHBIX COSIUHECHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPHU3alUU, CPEHHSIS MOJICKysipHas macca. OCHOBHBIC

MECTOObI CHHTC3a BBICOKOMOJICKYJIAPHBIX CoeHHHeHHﬁ — IMoJIMMCpH3al i "
IMTOJIMKOHACHCALI M.

HOHI/IMCpHLIG MaTCpHUaJIbl. [InacTmaccer (HOJII/IC-)TI/IJIGH, ITOJIHUITPOITUJICH,
IMOJIMBUHUJIXJIOPU/I, IMOJIMCTHUPOJI, MMOJIMMCTHIIMCTAKPHJIIAT, HOJ'II/IKap6OHaTBI,

MOJIMATUIIEHTEpEePTANIAT). Y TUIM3AUs U IEpepadOTKa IIIACTHKA.

DOnacToMepbl: HaTypalbHbId KaydyK, CHUHTETUYECKHE KaydyKu (OyTaJueHOBBI,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CUIMKOHBL. Pe3uHa.

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

[lonumepsbl cHenuanbHOrO Ha3HAYeHWS (TeQIIOH, KEBJap, 3JIEKTPOIPOBOISAIINE
MOJIUMEPBI, OMOpa3iaraeéMble MOJIUMEPHI).

OKCIEepUMEHTAIBHBIE METO/Bl N3YYEHUS BEIIECTB U UX IPEBPALLCHUN: 03HAKOMIICHHE
c oOpa3uaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyyKOB, PELLEHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue MIacTMAacC U BOJIOKOH.

Pacuérnbie 3anaum.

HaxoxneHue MoJekyJasspHOW (QOopMyJibl OPraHUYECKOTO COEIMHEHHUS 10 MacCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJACHHUE MOJIECKYJISIpHONH (HOpMyIbl
OpraHUYeCcKOro CcOoequHEHUs Mo Macce (00BEMY) NPOAYKTOB CrOpaHMs, MO KOJUYECTBY
BellecTBa (Macce, 00bEMY) NPOAYKTOB PEAKUUU W/WIM UCXOAHBIX BEILECTB, YCTAHOBJIECHUE
CTPYKTYPHOU (hOpMYJIbl OPraHMYECKOTO BEILIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WIIH
CHIOCOOOB TOJTyY€HUs!, OINpeNeJeHHE OJU BBIXOJa MPOAYKTAa PEAKIUH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexxnpeaMeTHbIX CBsI3el MPU U3yYEHUH oprannueckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHSTUN, IPUHATHIX B OTJIEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE MOHATHUS: SBJICHUE, HAYYHBIH (akT, THUIOTE3a, TEOpus,
3aKOH, aHaJIW3, CUHTE3, KilaccuuKalus, HaOJII0IeHHEe, U3MEPEHUE, SKCIIEPUMEHT, MOJIEb,
MOJEJIUPOBAHUE.

@dusuka: marepusi, aroM, JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUUECKUU
YpOBEHb, BEIIECTBO, TE€J0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3HUECKHUE BETUUHHBI,
€AMHUIIBI U3MEPEHMUSI, CKOPOCTh, SHEPIHs, Macca.



buonorus: KJIETKA, OpraHu3M, DKOCHCTEMA, onocdepa, META00IU3M,
HACJIEICTBEHHOCTh, aBTOTPOGHBINA U reTepOoTpOodHBINA TUII TUTAHUs, OpOXKeHHe, (POTOCHUHTES,
IbIXaHue, OCNKH, YTIIEBObI, )KHUPBI, HYKJICHHOBbBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble UCKOMIaeMbIe, TOILUIUBO.

TexHonorus: mNUIIEBbIE MPOAYKTHl, OCHOBHI PAIMOHATBHOTO MUTAHUS, MOIOIINE
CpEICTBa, MaTEpPHAIIbI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTtaB aTrOMHBIX snep. XuUMHYecKHi »3ieMmeHT. WM3orombel. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK ATOMOB, KBAHTOBBIE YHCJIa. DHEPreTUYECKUE YPOBHHU U MOAYPOBHHU.
Atomuple opOutamu. Kimaccudukamus XUMUYECKUX 3JIEMEHTOB (S-, p-, d-, f-aeMeHTHI).
Pacnipenenenne 3I€KTPOHOB IO ATOMHBIM OpOUTANsIM. JIEKTPOHHBIE KOH(PUTYpaluuu
aTOMOB 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUM, JIEKTPOHHbIE KOHPUTYpALIUH HOHOB. DIEKTPOOTPULIATEIBbHOCTb.

Ilepnognueckuit 3akoH u Ilepromnueckas cucrteMa XMMHYECKHX dieMeHToB /J[.H.
MenpneneeBa. CBs3b NEPUOAMYECKOTO 3aKoHAa M lleproanyeckol CHCTEMBI XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTHIX U CIIOKHBIX BEIIECTB IO
rpyIIam u nepuojaam. 3HaueHue nepruoandeckoro 3akona J1.11. Menneneena.

XUMHYECKas CBA3b. BUIbI XUMUYECKON CBA3U: KOBAJIICHTHAs, NOHHAS, METAJUIMYECKAS.
MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBII W JOHOPHO-aKLENTOPHBIM.
OHeprus U JuyiMHA CBSI3U. 110JIIpHOCTB, HANPABIEHHOCTh M HACBHIIAEMOCTh KOBAJIEHTHOMN
cBs3u. Kparnsie cBs3u. Bogopoanas cBsizb. MexXMONEKyYISpPHBIE B3AUMOICUCTBUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTHM aTOMOB. CBSA3b JJEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHUEM (Ha MPUMEPE COENUHEHHMI 3JIEMEHTOB BTOPOTO
nepuoja).

[IpeacraBineHre O KOMIUIEKCHBIX CoeIMHEHHsX. (CoCTaB KOMIUIEKCHOIO HOHA:
KOMILUIEKCOOOpa3oBaTeb, JIMTaHAbl. 3HAUE€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonstue o
KOOPJAUHAIIMOHHOW XUMUH.

BemecTtBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIIBI KPUCTAIUITUYECKHUX
PEETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstne o pucnepcHbix cucremax. KMcruanble pactBopel. IlpeacraBnenue o
KOJUTOMJIHBIX pacTBopax. CrocoObl BbIpaKEHUsI KOHILIEHTPALMU PAacTBOPOB: MaccoBasi JI0JIs
BEIIECTBA B pAacTBOpE, MOJsIpHas KOHUEHTpauus. HacellleHHble W HEHACBIIICHHBIE
PacTBOpPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Krnaccudukanus 1 HOMEHKIaTypa HEOpraHMUeCKUX BellecTB. TpuBHaIbHbIE HAa3BaHUS
OTJEJIbHBIX IIPEIACTABUTEIIEN HEOPTAaHUYECKUX BELIECTB.

Knaccudukanus XMMHUECKUX pEAKIUNA B HEOPraHUYECKONW U OPraHUYECKOW XHMHH.
3aKOH COXpAaHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHWs W IPEBPAILLCHHUS SHEPTUU IIPU



XUMHUYECKUX peakuusax. TernoBbie 3((eKTsl XUMUYECKUX peakuuil. TepMoXuMHuyecKue
ypaBHEHUSI.

CKOpOCTh XMMHUYECKOM peakiuh, €€ 3aBUCUMOCTh OT pa3IMYHbIX (AKTOPOB.
['oMoreHHbIE U reTEPOreHHbIE peakiuu. Katanns u kaTanu3aTopsl.

OOpatumple W HeOOpaTHMbIC peEakIMu. XUMHUYECKoe paBHOBecwe. KoHcTaHTa
XUMUYECKOTO paBHOBecHs. DaKTOPHI, BIUAIONINE HA TTOJOKEHHE XUMUUYECKOTO PABHOBECHS:
TeMIIepaTypa, 1aBJICHUE U KOHLUEHTPALMK BEIIECTB, yYACTBYIOMNX B peakiuu. [Ipunmun Jle
[laTense.

Onektponutuueckass nucconuanusi. CuinbHble W cnadble AeKTpoJuThl. CTEneHb
mucconuanu. Cpega BOAHBIX  pPacTBOPOB:  KHUCJIOTHAsi, HEWTpaibHas, MIEJIOYHAs.
Bomopoansriii mokazarens (PH) pactBopa. ['maponus coneid. Peakiium noHHOTO 0OMEHA.

OKUCINTENLHO-BOCCTAHOBUTENBbHBIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTENb. [IpOIECChl OKHCIIEHHS UM BOCCTAHOBJIEHUSA. Ba)KHEWIINE OKUCIUTENU U
BOCCTAHOBUTEIU. MeToa 3JIEKTPOHHOro OanaHca. DJIEKTPOJIU3 pPacTBOPOB M PaCIIaBOB
BEILIECTB.

OKCIEepUMEHTAIbHBIE METOJIbI M3YYCHUSl BEIIECTB U WX MPEBPAIICHUIN: Pa3I0KEHUE
MEPOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpa, MOJEIN KPUCTAIIMYECKUX PEIIETOK,
MPOBEICHUE pEaKlUid HMOHHOrO OOMEHa, OMpeNeJeHUE Cpelbl PACTBOPOB C IMOMOIIBIO
WHJIUKATOPOB, U3YUYEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIIUU
1 TIOJIOKEHUE XUMUYECKOTO pPAaBHOBECHS.

Heopranunyeckasi xumusi.

[Tomoxenne HemetaoB B l[lepuoamyeckon cucreme XuMHUYECKUX 3yemeHtoB 1.
MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI MX aroMoB. dusnmyeckre CBOWCTBA HEMETAJIOB.
AnoTpornus HEeMEeTauIoB (Ha MpUMeEpPe KUCIIOpoia, cephl, pocdopa u yrieposa).

Bonopoa. Ionyuyenue, ¢pusnyeckre 1 XMuMUYECKUE CBOMCTBA: PEAKIUU C METaJUIaMH U
HEMETaJllIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuibl. TOIUIMBHBIE 3JIEMEHTHI.

l"anorensl. Haxoxnenue B mpupojie, cocoObl ModyueHust, GU3nuecKue U XUMUIECKHE
CBOMCTBA. ['asloreHoBO1OpOAbl. BaxkHEHIINE KUCTOPOICOIEPKAIIME COCTUHEHUS TaJIOT€HOB.
JlaGopatopHbl€ U TPOMBIIILJIEHHBIE CIIOCOOBI MOJy4eHUs rajoreHoB. [I[puMeHeHre rajJoreHoB
Y UX COCIMHEHUI.

Kucnopon, o3on. JlabopaTopHbie ¥ MPOMBINIJIEHHBIE CIIOCOOBI MOJIYYSHHUS KUCTIOPOa.
@u3znyeckue W XUMUYECKHE CBOMCTBA W NMPUMEHEHUE KHUCIOpoaa W o30HA. OKcuabl U
MEPOKCHIBI.

Cepa. HaxoxneHue B TpHUpPOJIE, CHOCOOBI MOJTydeHHs, (PU3NUECKue U XUMHUUYECKHUE
cBoiictBa. CepoBomopon, cyibbuasl. Oxcun cepwi(1V), okcun cepwi(VI). Cepuucras u
CepHasi KUCIOTHI U UX coir. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIOTHI. [IprMeHneHue cepol u
€€ COCIMHEHNN.

A3oT. HaxoxneHue B Mpupojie, CHOCOObI MOJy4YeHUs, (PU3MUECKHE M XUMHUUYECKHUE
cBoMcTBa. AMMUAaK, HUTpUbl. OKCHUJIBI a30Ta. A30THCTasi U a30THAsl KUCJOTHI U MX COJIH.
Oco0EeHHOCTH CBOMCTB a30THOM KHCIOTHL. [IprMeHeHne a3oTa U ero coequHeHn. A30THBIE
yao0peHus.



®dochop. Haxoxnenue B mpupojie, crmocoObl MmoaydeHus, GU3ndecKue U XUMUYECKHE
cBoiictBa. Dochunpl u Pochun. Oxcuasl docdopa, dochopHas kuciotra u €€ Coiu.
[Tpumenenue dhocdopa u ero coenuneruit. @ochopHsie ya1o0peHus.

VYriepoa, HaxokJeHWe B NpuUpoje. AINOTponHble Moaudukanuu. Puznueckue u
XMMHUYCCKHE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yraepoaa(ll),
okcun yraepoaa(lV), yroapHas kuciaora u €€ coid. AKTUBHUPOBAHHBIN yroJib, aacopOIus.
Oymnepensl, rpadeH, yriepoaHble HaHOTPYOku. [IpuMeHeHue MpPOCTHIX BEILIECTB,
00pa30BaHHBIX YTIIEPOJIOM, U €r0 COCTMHEHUN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl noaydeHus, GU3ndeckue u XUMUUECKHe
cBoiictBa. Okcua kpemuus(1V), kpemHueBass KUCIIOTa, CHIIMKAThl. [I[puMeHeHrne KpeMHHs U
ero coennHeHui. CTEKJ10, €ro Moixy4YeHue, BUIbl CTEKIIA.

[Tonoxxenne wmeramioB B Ilepuogmyeckold cuUCTEME XHMHUYECKHX 3JIEMEHTOB.
Oco0EHHOCTH CTPOEHUS DJEKTPOHHBIX 000J0YeK aTOMOB MeTamioB. OOmue Quznyeckue
CBOMCTBa MeTaJIOB. [[puMeHeHre MeTamuioB B ObITY U TexHUKe. CIlIaBbl METAIIIOB.

DJIEKTPOXUMHUYECKUNA PSSl HampspkeHu metauioB. OOmme crnocoObl MOMydeHUs
METAJUIOB: TUAPOMETAJULYPIUs, MUPOMETAILTYprusi, 3nekTpoMeramutyprus. [lonarue o
KOppo3uu MeTayIoB. CriocoObl 3a1IUTl OT KOPPO3HH.

O6mas xapakrepuctuka MetayioB |A-rpynmsl [lepuonnueckoit cUCTEMbI XUMHUYECKUX
saneMeHToB. Hatpuii u kanuii: nojiyueHue, (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE TTPOCTHIX BEILIECTB U UX COCTUHCHUM.

O6mas xapakrepuctuka MmetayioB || A-rpynmst [leproandeckoil cUCTEMbl XUMHUYECKUX
AJIEMEHTOB. MarHuii W KajblMi: TMOoJy4deHue, (U3udecKkue MU XHUMHUYECKHE CBOICTBA,
IPUMEHEHUE TPOCThIX BEHIECTB M HUX coeauHeHuil. JKEcTKocTh BOIBI M CHOCOOBI €€
YCTpaHEHHUS.

ATIOMHUHMIL: TIOJTy4eHHE, PU3NYECKUE U XMMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTOrO
BEIIIECTBA U €r0 coelNuHEeHMd. AMGOTEpHbIE CBONCTBAa OKCHJIAa U THUAPOKCHIA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI ATTFOMUHHSL.

OO6mas xapakTepucTuka MetamioB nobdounbix noarpynn (b-rpynm) Ilepuogmueckoit
CUCTEMbI XUMHUUYECKHUX DJIEMEHTOB.

Ou3MYECKUEe M XHUMHUYECKHME CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuIbpl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U OuUXpoMarbl, HX
OKHCIIUTEIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHrne xpoma.

Ou3nyYeCKne W XMMHUYECKME CBOMCTBA MapraHla M €ro COeAMHEHWH. Baxnenine
coenunenust Mapranmna(ll), mapranua(lV), mapranua(V1) u mapranma(VIl). Ilepmanranar
KaJIMsl, €r0 OKUCIIUTEIIbHbIE CBOMCTBA.

dusnyeckue W XHMHYECKHE CBOMCTBA JKejle3a M ero coeguHeHui. OKCHIEBL,
ruapokcuasl U conu xenesa(ll) u xeneza(lll). I[lonydenne m nmpuMeHeHUE kelie3a U €ro
CILIaBOB.

OU3nYEeCKue M XUMHYECKHE CBOWCTBA Meau W €€ coeauHeHuil. llomyyeHue wu
MIPUMEHEHUE MEIU U €€ COEAMHEHUM.



[uuk: momyuyeHue, (u3HUECKUEe M XHUMHUYECKHE CBOMcTBa. AMQOTEpHBIE CBOMCTBA
OKCHJla W THUJIPOKCHIA LMHKA, THIPOKCOKOMIUIEKCHI HUHKA. IIpuMeHeHue IuHKa U ero
COE€IMHEHUM.

OKCIEpUMEHTANIbHBIE METOJbl W3y4YEHHs BEIIECTB M HUX IPEBPALICHUI: H3y4YCHUE
00pa3IoB HEMETAIJIOB, TOpEeHUE cephl, Gochopa, xeae3a, MarHusi B KUCIOPOJE, U3YUCHHE
KOJUIeKIMK «MeTajuibl M CIUIaBbD», B3aMMOJCMCTBHE IIEJTOYHBIX M IIEIOYHO3EMEIIBHBIX
METaJJIOB ¢ BOJAOW (BO3MOKHO HCIIOJB30BAHUE BUJIEOMATEPHAIIOB), B3aUMOJICHCTBUE ITUHKA
U JKeJe3a ¢ pacTBOPAMU KHCIIOT M IIEJIOYEHN, KAYECTBEHHBIE PEAKIMHA HAa HEOPTaHUYECKHE
AHUOHBI, KATHOH BOJOPOJA U KATUOHBI METAJUIOB, B3aUMOJIEUCTBUE TUAPOKCHUIOB ATFOMUHUS
Y IMHKa C PaCTBOPAaMH KHUCJIOT U IIEJIOYEH, PEIICHUE dKCIEPUMEHTAIBHBIX 3aJ1a4 10 TEMaM
«T"anorens», «Cepa u e€ coenuHeHUs», «A30T U GHocPop U X COSAUHEHUSD», «MeTamibl
[JIaBHBIX TOJArPYII», «MeTamibl HOOOYHBIX MOATPYIIID.

XUMHUSA U KM3Hb.

Ponp xuMum B oOecniedeHMHM YCTOMYMBOIO pa3BUTHsS uenoBedecTBa. lloHATHe O
Hay4YHBIX METO/IaX ITO3HAHUS U METOJOJIOTUN HAYYHOTO HCCIIe0BaHus. HayuHbple mprUHIUITBL
OpraHu3allMd XHUMHYECKOro MpOHU3BOACTBA. [IpoMbIlIEHHBIE CHOCOOBI  MOJTYYEHHUS
BaKHEHIIMX BELIECTB (Ha MpHUMEpE MPOU3BOJCTBA AMMMAKa, CEPHOM KHUCIOTBI, METAHOJA).
[IpoMbInIeHHBIE CIIOCOOB! MOMTYYEHHUS] METAJUIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHHE
OKpYXalolllel cpelbl U €ro mnocienctsus. Ponb XxuMuu B 00€CHEUEHUH 3HEPreTHUYECKOM
0€30MacHOCTH.

XuMusA U 310pOBbE 4eoBeKa. JIekapcTBeHHbIE cpencTBa. [IpaBuna ucronb3oBaHusA
JIEKapCTBEHHBIX IIpernaparToB. Pojb XMMuM B pa3BUTUHA MEAULIUHBI.

XuMUsl TUIIM: OCHOBHBIE KOMIIOHEHTHI, NHIIEBble J00aBku. Ponb Xumuu B
oOecreyeHny MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u napgromepHbie cpeactBa. beitoBas xumusd. [IpaBuna 6e3onacHoro
MCIOJIb30BaHUs NpenapaToB ObITOBOW XUMHUH B TOBCEAHEBHOMN KU3HHU.

XUMUS B CTPOUTENILCTBE: BaXKHEHIINE CTPOUTENbHBIE MaTEpUaJIbl (LIEMEHT, OETOH).

XUMUS B CEJIBCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEpUabl, KPACKH, CTEKIIO, KepaMHuKa. Marepruaiibl
U1 NeKTpoHUKH. HanorexHonoruu.

Pacuérnble 3anaum.

Pacuérbl: Macchl BenlecTBa Uiu 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKIMH BELIECTB, Macchl (00BEMA,
KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CJIM OJJHO U3 BEIIECTB UMEET MPUMECH, MACChI
(06bEMa, KOMMYECTBa BEIIECTBA) MPOIYKTa PEAKIMH, €ClIi OAHO U3 BEUIECTB JaHO B BUJE
pacTBOpa C OMPEAECTIEHHONM MAaCCOBOM JOJIEW PACTBOPEHHOTO BEIMIECTBA, MACCOBOM HOJUA U
MOJISIPHOM KOHLIEHTPAallMM BELIECTBA B PAacTBOpPE, HOJIM BBIXOAA NPOAYKTAa PEAKLUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpenMeTHBIX CBA3EH MPH U3YYSHUH 00Iel U HEOPTaHMYECKOW XUMUH
B 11 kjacce ocylecTBIseTCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX



MOHSATUH, TaK W TIOHSTHH, MPUHATHIX B OTACIBHBIX MPEIMETaX ECTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TOHSATHUS: SBJICHWE, HAYYHBIH (PaKT, THUIMOTE3a, TEOpHs,
3aKOH, aHaju3, CHHTE3, KIacCUPUKalUs, TEePUOJUIHOCTh, HAOIIOJCHNE, H3MEPEHUE,
HKCIIEPUMEHT, MO/JIE]Ib, MOJICTUPOBAHUE.

dusnka: mMarepus, MUKPOMHD, MAaKPOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIIbI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTeTUICCKUI YPOBEHbB, BEIIECTBO, TEIO, 00BEM,
arperaTHOe COCTOSIHME BEIECTBA, HACAIbHBIA Ta3, (U3NYSCKHUE BEIMYMHBI, CIUHUIIBI
MU3MEPEHHsI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: xneTka, opraHuW3M, 3KOCHUCTeMa, Owocdepa, MeraboimM3M, Makpo- H
MHUKPOAJIEMEHTBI, OCIKU, JKUPHI, YTICBOABI, HYKJIEHHOBBIC KUCIOTHI, ()ePMEHTHI, TOPMOHHI,
KPYTOBOPOT BEIUIECTB U MOTOK SHEPTUU B IKOCHCTEMAaX.

['eorpadus: MUHEpaIbl, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOMTAeMbIE, TOTIUBO, PECYPCHI.

TexHonorus:  XUMHUYECKas  MPOMBINUICHHOCTb,  METALIYPTHS, CTPOUTEILHBIC
MaTepHaibl, CEIbCKOXO3SIMCTBEHHOE  TMPOW3BOJCTBO, THIINEBas  MPOMBIIUICHHOCTb,
(dbapmarieBTHUECKasi MPOMBINIJIEHHOCTh, TPOW3BOJACTBO KOCMETHYECKHUX  TIPEIapaTos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MaTEPHAJIOB,  JJCKTPOHHAS  MPOMBIIICHHOCTD,
HAaHOTEXHOJIOTUH.



[VDTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOTPAMMBI 110 XMMHWUN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNIhTAaTOB OCBOCHHS TMpeaMeTa «XWMHS» Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
BBIZICICHBI  CIIEAYIOIINE COCTABJISAIONIME. OCO3HAaHWE OOYYArOIIMMHCS  POCCHUHCKOMN
IrPXIAHCKOM HJACHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOTIPE/ICIICHUIO; HaJu4Yhe MOTHBAlMM K OOYYEHHIO; TOTOBHOCTb M CIHOCOOHOCTH
oOy4Jaronmxcst PyKOBOJICTBOBATHCSI MPHUHATHIMU B OOIIECTBE MpaBWJIAMU M HOPMaMH
MOBEJICHUS; HAIMYNAC TPABOCO3HAHUS, SKOJOTUYECKOW KYJIBTYPBI, CIIOCOOHOCTH CTaBUTh
LEJIX U CTPOUTH KU3HCHHBIC MJIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS npeaMera «Xumus» OTPAKAIOT
c(hOpPMHUPOBAHHOCTH OIBITA TTO3HABATEIHLHON U MPAKTUYECKON JACATEIBHOCTH O0YJAIOIINXCS
B IIPOIIECCE peaan3aluu 00pa3oBaTeIbHON ACSTEIbHOCTH.

JIngyHOCTHBIE pe3yabTaThl OCBOCHUS npeamera «XuMus» OTPaXKAIOT
c(hOPMHUPOBAHHOCThH OIbITA MTO3HABATEILHON U MPAKTUUYECKON NESATEILHOCTH O0yYaromuXcs
B IIpOIIeCcCe peaan3aluu 00pa3oBaTeIbHON JACSITEIBHOCTH, B TOM YUCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsSI OOYYalOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX IIpaB U OO0S3aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHHUS] O COIIMAIBHBIX HOpPMAaX M MpaBUJIaX MEXKJIWYHOCTHBIX OTHOLICHUU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [EATETBHOCTH TMPU CO3MaHUH Y4EOHBIX
MPOEKTOB, PEIICHUH YYEOHbIX M TI03HABATEIBHBIX 3aJ]a4, BBHIMOJIHEHUHM XUMHYECKHUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHHUsI, JIOTUKY W apryMEHTHI
JIPYTUX MPU aHAIU3E PA3TUYHbBIX BUJIOB YY€OHOH ACSATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIICHHUSI K MUCTOPUYECKOMY M HAay4YHOMY HACJEIUI0 OTEUECTBEHHOU
XUMUH;

yBaKEHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKOTO MPUIIOKECHHUS
XUMUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKH €CTh PE3yJbTaT JJIUTEIBHBIX HAOJIOIECHUH,
KPOIOT/IUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca U I03HABATEJIbHBIX MOTHUBOB B IMOJYYCHUH U TIOCIEAYIOIIEM aHaJIu3e
“H(pOpMaIUU 0 MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYyallUHd, CBSI3aHHBIE C XUMUYECKUMU SBJICHUSMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;



TOTOBHOCTH OLIEHMBATH CBOE IMOBEJAECHUE W IMOCTYNKHA CBOMX TOBAPUUIEH C IMO3HMLIMMA
HPaBCTBEHHBIX U IPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIECTBUIA MOCTYIIKOB,;

4) popMUPOBAHUSA KYJIbTYPbI 3[10POBbS:

NOHUMAaHUsl LIEHHOCTEN 3/I0pOBOTO M 0O€30MacHOro 00pasza KU3HU, HEOOXOAMMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

coOIoICHNS TIpaBUJI 0€30MacHOr0 OOpaIeHHs C BEIIECTBAMHU B OBITY, MOBCEIHEBHON
KU3HU, B TPYJIOBOU JEATEIIBHOCTH;

NOHUMAaHUSl IIEHHOCTU TMpaBWUJI WHJWBHUIYAIbHOTO W KOJUIEKTUBHOTO O€30MacHOro
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOEH;

OCO3HaHMs MOCJIEICTBUNA U HENPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aJIKOTOJIA,
HapKOTUKOB, KYpEeHHS);

5) TPYA0BOIr0 BOCIIUTAHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATEIBCKON JESITEIIbHOCTH,
OOIIIECTBEHHO MOJIE3HOW, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEUICHUWM MNPAKTUYECKUX 3a/4a4 COLUAIBbHON
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTepeca K MPaKTUYECKOMY M3YyUEHHUIO Ipoeccuil pa3IMuHoOro poja, B TOM YUCIE Ha
OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAaHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU IEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIbHOW TPAEeKTOPUM 0Opa3OBaHMS,
Oyaymeil mpodeccun u peanu3alud COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C  Y4&TOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEHN 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKH  1I€JIeCO00pa3HOr0  OTHOUIEHUST K MPUPOJE KaK  HUCTOYHHKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHMMaHUsl  TJ00AJIbHOIO  XapakTepa  JKOJIOTWUYECKUX  NpoOsieM,  BIHUSHUA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COUAIIBHON CpEABL;

OCO3HaHUS HEOOXOAMMOCTH MCIOJIb30BaHUS JOCTHXKEHUM XHMHHM JUIsl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BAHNUS;

AKTUBHOTO HEMPUATHUS ACUCTBUH, MPUHOCIIINX BPEA OKPYKAIOIIEH TPUPOIHON cpene,
yMEHUS IIPOTHO3UPOBATh HEeOJIaronpusITHbIE DKOJIOTUYECKUE HOCJIEICTBUS
MPEANPUHUMAEMBIX AEUCTBUN U MPEAOTBPAIIATh UX;

HaJU4Msl PA3BUTOrO HKOJIOTUYECKOTO MBILUICHUS, SKOJOTUYECKOM KYJBTYpPbI, OIbITa
JESATEIBHOCTH JKOJIOTMUECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLMAJIbHON TNpPAKTUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO NMPOTHUBOCTOSATH UJCOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKU H
00111eCTBEHHON MTPAKTUKU;

MOHMMAHUA CleUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poiim B (hopMHpOBaHUU
paloOHaIbHOIO HAYYHOTO MBIIIJICHUS,, CO3JaHUM LEJIOCTHOTO MpEeICTaBiIeHUs 00



OKPYXAaIIEM MHpPE KAK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B IO3HAHWHU NPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHuH POoOJIeM COXPAHEHHSI IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH JUIs COBPEMEHHOM IMBWIM3ALMM: B €€
I'YMaHUCTUYECKOM HAIPaBJIICHHOCTH M BAXKHOM POJIM B CO3JJaHUU HOBOM 0Oa3bl MaTepHAIbHOM
KyJIbTYpPbl, B PEIICHUH TJI00ATBHBIX MPOOJEM YCTOWYMUBOTO PA3BUTHS YEIIOBEYECTBA —
CBIPbECBOM, DHEPTETUYECCKOM, IHUIEBOH M HKOJIOTHYECKONW O€30MacHOCTH, B Pa3BUTHHU
MEJIUIIUHBI, 00ECTICUCHUHN YCIOBUM YCIIEITHOTO TPY/la U IKOJIOTHUYECKH KOMMOPTHOHN KU3HU
Ka)kKJI0ro 4jieHa oOIIeCcTBa;

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH: TOHMMAaHHUA CYIIHOCTA METOJIOB IIO3HAHUS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCMOJIb30BaTh MOJTYyYaeMble 3HAHUS
JUIsT aHanu3a W OOBACHEHUS SBJICHUN OKPYXKAIOIIEr0o MHUpa U MOPOUCXOASIIUX B HEM
U3MEHEHUM, yMEHHUs JejJaTh 0OOCHOBAHHBIC 3aKJIIOYCHHUS HAa OCHOBE HAy4YHBIX (PAaKTOB U
MMEIOIIMNXCS JAHHBIX C 1IEJIbIO MOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUUYECKUE 3HAHUS JUIsl pEIIeHUs
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUsX;

HMHTEPECA K MO3HAHUIO, UCCIIEIOBATENBCKON NEATENbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMNPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYCHHUIO HOBBIX 3HAHUW 110 XHMHHU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTIIMU;

HHTEpeca K OCOOEHHOCTAM TpyAa B pa3auyHbiXx cdepax mnpodeccuoHanTbHON
JIEATEIILHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeameTHbie pe3yiabTaThl OCBOSHUS MPOTPAMMBI IO XUMHUH Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHUs BKIIOYAOT:

3HAYUMBIE JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHUS OO0YUYAIOIIUXCS MEXIUCIUIUIMHAPHBIC
(MexnpenMeTHbie) OoOIEeHAYyYHbIE MOHSATHS, OTPAKAIOIINE EJIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U cnenuduKy METOJ0B MMO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPTHs, SBICHHUE, IMPOIECC, CHCTeMa, HAyJHBIH (aKT, TMPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTbH, 3aKOH, TEOpHS, HCCIeA0BaHNe, HAOTIOACHIE, N3MEPEHHNE, SKCIIEPUMEHT U
Jpyrue);

yHUBEpCAJIbHbIE  y4eOHBbIE  JEUCTBUS  (IIO3HABATENIbHBIC, = KOMMYHHUKATHUBHEIE,
peryisTuBHbBIE), obecrneunBaronye (opMupoBanne (YHKIMOHATBLHON TPAMOTHOCTH U
COIMAJIBHON KOMITETEHITNN 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYYarOIIMXCS  HMCITOJIB30BaTh  OCBOCHHBIC  MEXAWCITUTUTMHAPHEIC,
MHPOBO33PEHUYECKHUE 3HAHWS W YHUBEPCAIbHBIC yueOHBIC JEHCTBUSA B IMO3HABATEIILHOW H
COLMAIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMU YUCOHBIMU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMU.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA



1) 6a30Bble JIOrHYecKHe AeHCTBHSA:

CaMOCTOSTENILHO (DOPMYTHUPOBATh U AKTyalM3HPOBATH MPOOJIEMY, pacCMaTpUBATH €&
BCECTOPOHHE;

ONPENENIATh LEId ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKECHMUS,
COOTHOCHUTBH PE3YJIbTAThl ICSITEIHLHOCTH C TOCTABICHHBIMHU LIECJISIMHU;

WCIIOJB30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS: BBIACISIThH
XapakTepHbIE TPU3HAKU TMOHATHUM W YCTAaHABIMBATHL HUX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTAENbHBIX (DAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAaHUA M KPUTEPUM I KiacCU(UKAIMM BEIIECTB M XMMHYECKHUX
pEaKLNiA;

YCTaHABJIMBATh MPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXYy U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE PpaCCYXACHHS (MHIYKTUBHbBIC, NEyKTUBHbBIC, IO aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTM WM NPOTUBOPEUYMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(dhopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHATH B MPOILIECCE MO3HAHUS UCIIOJIH3YEMbIE B XUMHUU CUMBOJIMUECKHUE (3HAKOBBIC)
MOJIEH, MPeoOpPa30BbIBATH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI)
AJIeMEeHTa, XuMudeckas (opmyiia, ypaBHEHHE XUMHUYECKOM peakIMu — MpH PEelICHUU
y4eOHBbIX TMO3HABATENIbHBIX M MPAKTHUYECKUX 3a/lay, MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIE
MPEJCTABIICHUS] IS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB H3yYaeMbIX BEIIECTB U
XUMHUYECKUX PEAKIUH.

2) 0a30BbI€e HCCIIEI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIUIA;

dbopMynupoBaTh IENW W 3aJa4d HKCCIEAOBAaHMS, HCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA IO3HAHUS H
OCHOBBI Jisi (DOPMUPOBAHMSI THUIMOTE3bl IO MPOBEPKE MPABWIHLHOCTH BbICKA3bIBAEMBIX
CYXJICHUU;

BJIQJIETh HABBIKAMHU CAMOCTOSATEJIBHOTO IUIAHUPOBAHUS U TPOBEICHUS YUYEHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs  HaOMogaTh 3a  XOJOM  Ipollecca,
CaMOCTOSATENIbHO MPOrHO3UPOBATH €0 pe3yibTaT, POopMyIHpoBaTh 0OOOIIEHHS] W BBIBOJBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3YJIbTATOB HUCCIEAOBAHUSI, COCTaBJISITh OOOCHOBAHHBIM
OTU&T O MPOJIeNIaHHOM paboTe;

IpUOOPETaTh OMBIT YYCHHUYECKOW HCCIIEOBATEILCKOW M TPOEKTHOW JIeATEeIbHOCTH,
MPOSIBJIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJILHOMY MOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3JIMUYHBIX METOAOB MO3HAHMUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIUYHBIX MCTOYHMKAX WHGOpMAIMK (HAYyYHO-TIOMyJIsIpHAs
auTEpaTypa XUMHUYECKOTO COJEp)KaHMsI, CIpaBOYHbIE TMocobOus, pecypchl HMuTepHera),
aHaJM3UPOBaTh WH(OPMAIMIO PA3IMYHBIX BHUJIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynMpoBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHBIE METOJbI MPHU TIOWCKE W OTOOpE
uH(popMaIuu, He0OX0IMMOMH JIJIS BBITTOJIHEHHSI YIEOHBIX 3a71a4 OMPENEIEHHOTO TUTIA;



MpUOOpETaTh OMBIT UCIIOIB30BAHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHI
Y Pa3JIMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpaTh ONTHMANbHYIO (OpMy TMpeAcTaBlIeHUs HWHOOPMAIIH
(cxembl, rpadUKH, JUATPAMMBI, TaOJIUIIBI, PUCYHKU U JIPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B Ka4eCTBE CpEACTBA MpU pabOTe ¢ XUMHYECCKOU
uH(popMaIuel: MPUMEHITh MEXKIpPEeIMETHbIE ((HU3MYECKUEe W MAaTeMAaTHYeCKHE) 3HAKU U
CUMBOJIBI, (hOpMYITBI, a00OpEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1a€MOW TEMBI B XOJ€ TUATIOTa U/ WU
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYIUPOBATH CBOU MPEJIONKEHUSI OTHOCUTEIHHO
BBITIOJTHEHUA MPEITIOKEHHOM 3a/1auu;

BBICTYNATh C IPE3EHTAMEN PE3YIbTATOB MO3HABATEIBHON AESITEIbHOCTH, OJTYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IIPU BBINOJHEHUU XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HMCCIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEILECTB,
pean3anuy yueOHOro mpoekTa, U GopMyIMpOBaTh BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IyTEM COTJIaCOBaHUS MO3ULUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

PerynsiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

CaMOCTOSITENIbHO TUTAHUPOBATh M OCYIIECTBISITH CBOIO MIO3HABATEIBHYIO JESTEIBHOCTD,
ompenenss e€ ey U 3a7a4u, KOHTPOJIUPOBATh U TI0 MEPE HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeJiaraéMblii  aITOPUTM JIEHCTBUN TPU BBIMOJHEHUHM YYEOHBIX M HCCIIEIOBATEIBCKUX
3a/1a4, BeIOMpaTh Hanbosiee 3PGEeKTUBHBIN CIOCO0 UX PEUIeHUs ¢ YIETOM MOTyUYeHUS] HOBBIX
3HAHHH O BEIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb JIESITEIIBHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XMMHUU Ha yriayOJE€HHOM YypOBHE
Ha YpOBHE CpeaHero ooOIiero o0pa3oBaHUs BKJIIOYAIOT clelupuyecKkue s y4eOHOTo
npenaMera «XuUMUS» Hay4yHble 3HaHUS, YMEHHUS M CHOCOOBbI JEWCTBUH IO OCBOEHHUIO,
MHTEPIIPETAllMd U TPEeoOpPa30BaHUIO0 3HAHUN, BUABI ACSITEIBHOCTU MO TMOJYYEHHIO HOBOTO
3HAHUS U MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX CUTYalMsIX, a TAKKE B PEabHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C XuUMHUEH. B mporpamme mo XMMHUHM NpeaMETHBIE
pe3yNbTaThl IPEACTABIECHBI IO TOJAAM HU3yYEHHUS.



10 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMush» OTpaxkaroT:

c(hOpPMHUPOBAHHOCTh MPEICTABICHUNA: O MECTE M 3HAYEHUM OPraHUYEeCKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ poJd B OOECICUEHUU YCTOWYUBOIO PA3BUTHS
YeJIOBEUeCTBA B pEIICHUU TMPOOJEeM HSKOJOTHUYECKOW, SHEPreTHUYEeCKOW U IHUIIEBON
0€30macHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHUKOB
SHEPrud, B OOECIEUECHUU PALUOHAIBLHOTO MPUPOJONOIL30BAHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KYyJIbTYypbl YEJIOBEKa, a TAaKXe€ DKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3[0POBbIO U MPUPOJHOU CPEJIE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOPAs BKIIOYAET: OCHOBOIOJATAOIINE
MOHSTHS — XUMHUYECKHI 3JIEMEHT, aToM, SIpO W 3JISKTPOHHas o0oJiouka atoma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE U BO30YX AEHHOE COCTOSIHUS aTOMa, THOPUAN3AIUs ATOMHBIX
opOuTaneil, MOH, MOJEKYJa, BaJIEHTHOCTh, 3JEKTPOOTPUIATEIBHOCTD, CTENEHb OKUCIICHHUS,
XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIA OO0BEM, YTIEPOAHBIM CKEJeT,
(yHKIIMOHATBHAS TPYIINa, paJuKall, CTPYKTypHbIe PopMyIibl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJICTHBIC), U30MEpHUs CTPYKTYpHasi U MPOCTPAHCTBEHHAS (FreoMEeTpUYecKasi, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKHUN Psifl, TOMOJIOTH, YIIIEBOAOPOAbL, KUCIOPOA- U a30TCOAECPKAIIME
OpraHuYecKue COCVHEHUS, MOHOMED, IIOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS; TEOpHH, 3aKOHbI (mepuoanueckuii 3akon [[. U.
MenpaeneeBa, Teopusi CTPOCHMsI OpraHmydeckux BemectB A. M. byrtnepoBa, 3akoH
COXPaHEHHMsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS YJHEPTUU IIPU XUMUYECKUX
peaKkimsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXaluye B OCHOBE MOHMUMAHUS MPUYMHHOCTU U CUCTEMHOCTH XHMHUYECKHX SIBIICHUI;
MPEICTABICHUS O MEXaHW3MaX XUMHYECKUX pEaKIuid, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHHWs, O B3AMMHOM BJIMSIHUM aTOMOB W TPYIIN
aTOMOB B MoOJIeKyJiaX (MHAYKTHUBHBIN U Me30MepHbIid 3¢ dexTrl, opuentantsl | u Il pona);
(dakToNMOTUYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJIY4YEeHUH U 0Oe30macHOM
WCIIOJIb30BAaHUU BaKHEUIIIMX OPTaHUYECKUX BEILIECTB B OBITY U MPAKTUYECKOU S TEIHHOCTH
YyejoBeKa, OOIMX HayYHbIX NPUHIMIIAX XUMHUYECKOTO TIPOM3BOJICTBA (HA mMpUMEpe
MIPOU3BOJICTBA METaHOJIa, TepepadboTKu HEDTH);

c(OPMHUPOBAHHOCTh  YMEHHUH: BBISBISATh  XapakTEpPHbIC TMPU3HAKU  TOHSITHI,
YCTaHaBJIMBATh X B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIINE MOHATHS MPU ONMUCAHUU
COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBIICHHSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJI OPTaHUYECKUX BEIIECTB;

COCTaBJIATh ypPAaBHEHUS XHMHUYECKHX PpEAKUUA U PACKphIBaTh UX CYIIHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUA TMOCPEICTBOM COCTABJIEHUS SJICKTPOHHOIO
OanaHca 2THX peaKIui, peakiuid HOHHOTO0 OOMEHa MyTEM COCTAaBJCHUS WX TOJHBIX U
COKpaIIEHHBIX MOHHBIX YPABHEHHUI;

M3TOTaBIMBATh MOJIENIM MOJIEKYJl OpPraHMYECKHX BEHIECTB MJIs WILTIOCTPAMU HUX
XUMHUYECKOT0 Y MPOCTPAHCTBEHHOT'O CTPOCHUS,



cOPMHUPOBAHHOCTh  YMEHHI:  YCTAaHABIWBATh  MPUHANICKHOCTh  H3YYCHHBIX
OPTaHUYECKUX BEIIECTB MO MX COCTABYy U CTPOCHUIO K OMpPEneN€HHOMY KJacCy/TpyIime
COCMHEHUN, JaBaTh WM Ha3BaHUA IO cuctemaruuecko HomeHkinatype (IUPAC) u
NPUBOJNTh TPUBHAIBHBIC HA3BAaHUS JUIS OTICNIBHBIX MPEACTABUTENEH OpraHMYECKUX
BEIIECTB (ITUJICH, allETHJICH, TOJYOJ, TJIMIEPUH, dTUJICHIIHNKOIb, (eHol, (hopMaIbaeru,
areTanabACTH]I, alleTOH, MypaBbUHAS KHCJIOTA, YKCYCHAsl KHCIIOTa, CTEapUHOBAsI, OJICMHOBAS,
NaJIBMUTHHOBAS KHUCJIOTHI, TJWIHMH, ajJaHWH, MallbTo3a, (pPYKTO3a, AaHWIWH, IWBUHHUIL,
M30TIPEH, XJIOPOIIPEH, CTUPOJ U JPYTHE);

c(OpPMHUPOBAHHOCTh yYMEHHS OMNPEACIATh BHUJI XUMHUYECKOW CBS3M B OPTraHUYCCKUX
COeMMHECHMSX (KOBaJICHTHAS U MOHHAS CBSI3b, G- U T-CBS3b, BOJIOPOHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJOKECHHSI TEOPUU CTPOCHUSI OPTaHMIECKUX
BemiecTB A. M. bytnepoBa /st 0ObSICHEHHU ST 3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOCHUS,;

c(hOPMHPOBAHHOCTh YMEHHUW XapaKTePU30BaTh COCTaB, CTpOeHWE, (Pu3ndecKkue W
XUMUYCCKHE CBOMCTBA THITWMYHBIX TPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX
BCIIECTB: QJKAHOB, ITUKIIOAIKAHOB, AaJKCHOB, aJKaJIMCHOB, AJKWHOB, apOMAaTHYCCKUX
yTIEBOAOPO/IOB, CIIUPTOB, aJIbJACTUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX
3(UpOB, KUPOB, HUTPOCOCTUHEHUN U aMHUHOB, aMUHOKHCIIOT, O€IKOB, yrieBoA0B (MOHO-,
M- | TIOJIMCaXapHu0B), WLTIOCTPUPOBATH TCHETHUECKYIO CBSI3h MEKTY HUMHU YPaBHCHHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI ¢ UCIIOIb30BAHUEM CTPYKTYPHBIX (OpMyIT;

c(OPMHUPOBAHHOCTh YMEHHUSI TOATBEPXKIaTh HAa KOHKPETHBIX MpPUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCIMHEHUM OT KPATHOCTH W THIA
KOBAQJIGHTHOM CBS3U (0- M T-CBSI3M), B3aMMHOTO BJIMSHHUS aTOMOB W TPYIIl aTOMOB B
MOJIEKYJax;

c(hOPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTJICBOJOPOTHOTO CHIPHS
(aedTh, TPUPOIHBINA Ta3, YTOJb), CIIOCOOBI €ro nepepaboTKU U MPAKTHUYECKOE MPUMEHEHHE
MPOIYKTOB NEPepadOTKY;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX METOJIax
MO3HAHUS — HAOIIOJACHUN, HW3MEPEHUH, MOJCIUPOBAHUH, JKCIEPUMEHTE (peabHOM U
MBICJICHHOM) U YMEHHS TIPUMEHSTh 3TH 3HAHUS;

c(hOPMHUPOBAHHOCTh YMEHHS TMPUMEHSTh OCHOBHBIE OIEPAllMd  MBICIUTEIHLHOU
NESTEIPHOCTH — aHAJIU3 W CHUHTE3, CpaBHEHHE, 0000IICHHE, CUCTEMAaTHU3aIlNI0, BISBICHUE
MIPUYMHHO-CJICACTBEHHBIX CBS3€H — I M3yYCHUS CBOMCTB BEIIECTB W XUMHUYCCKUX
peaxkiuu;

c(hOPMUPOBAHHOCTh YMEHU: BBISBIISATH B3aUMOCBS3b XWMHUYECKHUX 3HAHUHA C
MOHATUSMU U TPEACTABICHUSIMHU JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl OoJiee
OCO3HAaHHOTO TIOHUMAHUSI CYIIHOCTH MAaTEepPUATBHOTO EIMHCTBA MHpA, KCIOIH30BAThH
CHUCTEMHBIC 3HAHMWS 110 OPTaHWYECKOW XWMHH i1 OOBSICHEHHS W TPOTHO3UPOBAHMS
SIBJICHHH, UMCIOIINX €CTECTBEHHO-HAYYHYIO MTPUPOTY;

c(OPMHUPOBAHHOCTh YMEHHUI: TPOBOJIUTH PACUYETHI TO XUMHUYECKUM GdopMynaMm u
YpaBHEHUSIM XUMUYECKHUX PEAKIIMHA C UCTIOIb30BaHUEM (DU3UYECKUX BEJIUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTCPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI:



pacy€Thl MO HAXOXKIACHUIO XUMHUYECKOW (hOPMYJIbI BEIIECTBA MO H3BECTHBIM MAaCCOBBIM
JOJISIM XUMUYECKUX IJIEMEHTOB, ITPOYKTaM CrOpPaHUs, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAIM3UPOBATH M OLEHUBATH C
MO3UIUNA DIKOJIOTMYECKOM O€30MacHOCTH TMOCHECTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESITeIbHOCTH YEJIOBEKa, CBA3AHHON C MepepaboTKOM BEIlIecTB, UCIOIb30BaTh MOJyYECHHBIC
3HAHUS IS IPUHATHUS TPAMOTHBIX PEIICHHH MPOOJIEM B CUTYAIUAX, CBI3AHHBIX C XUMHUCH;

c(hOPMUPOBAHHOCTh ~ YMEHHUH:  CaMOCTOSITENIbHO  IUJIAHUPOBATh U MPOBOAMTH
XUMUYECKUN DKCIEPUMEHT (MOJy4YeHHUE U HU3YYCHUE CBOWMCTB OPraHUYECKHUX BEIIECTB,
KaueCTBEHHbIE PEAKIIMU YTJIEBOJOPOJOB PAa3IUYHBIX KJIACCOB U KHUCIOPOJCOACPKALIUX
OpPraHUYECKUX BEIIECTB, pPEIICHHE OJKCIEPUMEHTANbHBIX 3aJad [0 PaCMO3HABAHHIO
OpTaHUYECKUX BEIIECTB) C COOJIIOICHIEM TIPaBMII 0€30MMacHOTO OOpAIICHUSs C BEIECTBAMHU H
nabopaTopHbIM 000pyAOBaHUEM, (OPMYIUPOBATH LIENb HCCIEIOBAHUS, MPEACTABIATh B
paznuyHoil  (opme pe3ynbTaThl JIKCIEPUMEHTa, AaHAJIM3UPOBATh U OLEHMBATh HX
JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUIA:

cOOJII0/IaTh MpaBUJIa HKOJIOTHYECKH LEIECO00Pa3HOro MOBEACHHS B OBITY U TPYIAOBOM
JESTEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBbs, OKPY’KAIOIIEH MPUPOTHON cpeabl U
JOCTIKEHUS €€ YCTOMYHUBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCHYECKOTO JICHCTBHUS HA JKUBBIC OPTaHU3MBI ONPEACTIEHHBIX
OPTraHUYECKUX BEIIECTB, MOHUMAs cMbIch rmokazarens [1JIK;

aHAIM3UPOBAaTh  I1€JIeCOO0PA3HOCTh  NPUMEHEHUS  OpPraHMYeCKUX  BEIIEeCTB B
MIPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3PEHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHAMPABICHHBIN MOUCK XUMHUYECKOM
MH(pOpMaIU B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas JUTepaTypa, CpeIcTBa
MaccoBoil mH(popmaruu, UHTEpHET W Jpyrue), KPUTHISCKA aHAIM3UPOBATh XUMHUYCCKYIO
uHdopmaiuio, mnepepadbaThiBaTh €€ M UCIOJIB30BaTh B COOTBETCTBHUU C TOCTaBIICHHOMN
y4ueOHOM 3a/1aueit.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUSA Kypca «OOIas W HEOpPraHUYeCcKas XUMUSDH)
OTPAKAOT:

c(OPMHUPOBAHHOCTh  TMPEJCTABICHUNA: O  MaTepUAIbHOM  EIUHCTBE  MUDA,

3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUM IPUPOJIBI, O MECTE€ W 3HAYECHUU XHUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00€CTIICUCHUN YCTOMYMBOTO Pa3BUTHS, B PEIICHUU
nmpo0JieM HSKOJIOTUYECKOW, HHEPreTUYeCKOM U THUIIEBOW O0e30MacHOCTH, B Pa3BUTHHU
MEJIUIIMHBI, CO3JJaHUH HOBBIX MATEPHAJIOB, HOBBIX HMCTOYHHUKOB SHEPIHUH, B OOCCIICUCHHUH
pPallMOHAJIBHOTO IIPHPOJONOIB30BaHMA, B (OPMHUPOBAHUM MHUPOBO33PEHUS U  OOIIeH
KyJIbTYphl YEJIOBEKa, a TaKXE DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310POBbBIO U IIPUPOJIHOM CPELIE;

BJIAZICHUE CHUCTEMOM XMMHUUYECKUX 3HAHUU, KOTOPAS BKIKOYAET: OCHOBOMOJATAIOIINE
MOHATHS — XMMHYECKHUU DJEMEHT, aToM, SJIPO aToMa, M30TOIbI, 3JICKTPOHHAs 000J0YKa
atoma, S-, pP-, O-aroMHbBIE OpOWTaIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMma,
TUOpUAN3ALINS aTOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,



ANEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKAsl CBSI3b (KOBAJECHTHAs, NOHHA,
MeTaJuIM4ecKasi, BOAOPOIHAsA), KPUCTAIUIMYECKAsT PEIIETKA, XUMUYECKasl pPEeaKIus, pacTBop,
AJIEKTPOJIUTBI, HEINEKTPOIUTBI, MIEKTPOIUTUYECKAs JUCCOLMALINS, CTEIIEHb IHCCOLUALNH,
BOJIOPOAHBIN TOKa3aTellb, OKUCINUTEIb, BOCCTAHOBUTENb, TEIJIOBOM A(P(PEKT XUMHUECKON
peaKuuu, CKOPOCTb XMMHUYECKOW DPEAKIMU, XMMHYECKOE PABHOBECHE; TECOPUHM W 3aKOHBI
(Teopust BJIEKTPONMTHYECKOW AuccolManuu, nepuoguyeckuid 3akon JI.M. MeHnneneesa,
3aKOH COXPAaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHUs W IPEBPALLICHUS DHEPIUU IIPU
XUMHUYECKHUX PEaKIMSX, 3aKOH IOCTOSTHCTBA COCTaBa BEILIECTB, 3aKOH JEUCTBYIOLIMX Macc),
3aKOHOMEPHOCTH, CUMBOJINYECKUN SA3BIK XWUMHH, MUPOBO33PEHUYECKHUE 3HAHMS, JICKAIIUE B
OCHOBE MOHHMAHMS MPHUYMHHOCTH W CHUCTEMHOCTHM XHUMHYECKUX SIBJICHUMH; COBPEMEHHBIE
IIPEACTABICHUs] O CTPOCHHM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIDHOM U
HAJMOJICKYJISIPHOM YPOBHSX; IHPEACTABICHHA O MEXaHU3MaxX XUMHUYECKUX PpEaKLuH,
TEPMOJMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX MX IPOTEKAHUSA, 0 XUMHUYECKOM
PaBHOBECUH, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX; (DAKTOJIOTUYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJTYYEHUU U 0€30M1aCHOM MCIOJIb30BAHUU BaXXHEHUIINX HEOPTraHWYECKUX BEIIECTB
B OBITY M TPAKTUYECKOM JEATEIbHOCTH YEJOBEKa, OOUIMX HAyYHbIX MPUHLHUIAX
XUMHUYECKOTO IPOU3BOJICTBA;

COPMUPOBAHHOCTh ~ YMEHMI:  BBIABIATh  XapaKTEpHbIE MPU3HAKU  MOHSTUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IPHU ONKMCAHUU
HEOPraHWYECKUX BEUIECTB U UX MPEBPAICHHI;

c(OpPMUPOBAHHOCTh YMEHHUS UCIIOIb30BaTh XUMUYECKYI0 CUMBOJIMKY /ISl COCTABIICHUS
(GopMyJl BELIECTB U YPABHEHHH XMMHUYECKUX PEAKLUN, CUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIC Ha3BaHUS OT/ACIbHBIX BEIICCTB;

c(OPMUPOBAHHOCTh YMEHHUSl ONPEIECATh BaJE€HTHOCTb M CTENEHb OKHUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COCAMHEHMSIX, BUJ XMUMHYECKON CBs3M (KOBaJiEHTHasl, MOHHA,
MeTaJlJIn4ecKasi, BOJOPOIHAs ), TUIl KPUCTAJUIMUECKOMN pEeIIETKH KOHKPETHOTO BEIlIECTBA;

c(OPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCHMOCTb CBOICTB BEIIECTB OT BHJA
XUMUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW PEIIETKHM, OOMEHHBIA U JIOHOPHO-
aKLIENTOPHBIA MEXaHU3Mbl 00Pa30BAHMS KOBAJIEHTHOU CBSI3U;

c(OPMHUPOBAHHOCTh YMEHUM: KJIaCCU(PUUUPOBATh: HEOPraHWYECKHUE BEIIECTBA MO X
COCTaBY, XUMHUYECKHE PEAKLIMH 110 PA3JINYHBIM IPU3HAKaM (YHCIy ¥ COCTaBY PEarnpyronux
BELIECTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTENEHEW OKHCIEHUS 3JEMEHTOB,
00paTUMOCTH, YYACTHIO KaTalu3aTropa U JPYrue); caMoCTOATEIbHO BbIOMPATh OCHOBAHUS U
KpUTEPUH JJIs KJIacCU(PUKAIIMU N3YYaEMbIX BEILIECTB U XUMUYECKUX PEaKIIUil;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICI Iepuoguueckoro 3akona . W.
MenneneeBa W JE€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(hOpMHUPOBAHHOCTh YMEHMI: XapaKTEepU30BaTh JIIEKTPOHHOE CTPOEHHE aTOMOB H
MOHOB XMMHYECKUX 3JIEMEHTOB NEPBOr0—4ETBEPTOro mepuonoB lleproanyeckoil CUCTEMBI
JA.N. MeHneneeBa, MUCNOJNb3ys MOHATHS «IHEPIETUYECKUE YPOBHU», «IHEPTrETHUYECKUE
HOJypOBHI», «S-, P-, d-aTOMHBIC OpOUTAIN», KOCHOBHOE M BO30YKIEHHOE SHEPreTUUCCKUC
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTHM M3MEHEHHS CBOMCTB XUMHUYECKUX



AJIEMEHTOB M MX COEAUHEHHMHM 1o nepuoaam u rpynnam llepuonnueckou cucremst [l. .
MeHnpneneeBa, BAJICHTHBIE BO3MOYKHOCTH AaTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHHS UX
AJIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTh YMEHUMW: XapaKTEpU30BaTh (OMHUCHIBATH) OOILIUME XHUMHUYECKUE
CBOWCTBA BELIECTB pPAa3JIMYHBIX KIIACCOB, IMOATBEPKAATh CYIIECTBOBAHUE TI'€HETHYECKOMN
CBSI3W MEXKJY HEOPTaHMYECKHMM BEIIECTBAMHU C ITIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaAKIUi;

c(OpPMHUPOBAHHOCTb yMEHUS pacKpbIBaTh CYIIIHOCTB: OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA IOCPEICTBOM COCTaBJIEHHUS 3JIEKTPOHHOIO OajaHca 3THUX
peakiuii; peakuuii MOHHOrO OOMEHa MyTEM COCTaBICHHMSI UX TOJHBIX W COKPAIIEHHBIX
MOHHBIX YpaBHEHMI; peakUui T'HIpOJin3a; peakUuii KOMILIEKCOOOpa3oBaHUs (HAa MpUMepe
I'MJIPOKCOKOMIUIEKCOB LIMHKA U aJTIOMUHMUS);

Cc()OPMUPOBAHHOCTb YMEHUS OOBSICHATh 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX
peakuui ¢ y4€TOM HX JHEPIETHYECKUX XapAKTEPUCTHK, XAPAKTEP HU3MEHEHHS] CKOPOCTH
XUMUYECKON pEeakuuMyh B 3aBHCUMOCTH OT pa3JIMYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEUIECHUS! XMMUYECKOTO PaBHOBECHUS O] BIMSHUEM BHEIIHUX BO3AeicTBUi (mpuHImn Jle
[Ilarense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTb XHMUYECKUE PEaKLUH, JEKallhue B
OCHOBE IMPOMBIIUICHHOTO TIOJIYYEHHsS] CEPHOM KHCIOThI, aMMuaka, OOIIHE Hay4dHbIE
MPUHIUIB XUMHYECKUX MPOU3BOJICTB; LEIECO00Pa3HOCTh MPUMEHEHHS HEOPTaHUYECKUX
BELIECTB B POMBIIUIEHHOCTU U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUSI PUCK-TIOJb3a;

c(OpPMUPOBAHHOCTh BJAJICHUS CHUCTEMOW 3HAHMM O METOJax HAyYHOTO IO3HAHUS
SBJICHUHN NIPUPOJIbI — HAOIOEHUE, U3MEPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIN U
MBICJICHHBI ), UCTIOb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MIPUMEHSATh 3TH 3HAHMS MIPU
AKCIIEPUMEHTAJILHOM HCCIEIOBAHUM BEIIECTB M JJII OOBSICHEHUS XUMHUYECKUX SIBJICHUH,
MMEIOLIUX MECTO B IPUPOJE, NMPAKTUYECKOU ACATEIBHOCTH 4YEJIOBEKA M B ITOBCEIHEBHOMN
KU3HH;

c()OPMUPOBAHHOCTh yYMEHHUS BBISABIATH B3aMMOCBS3b XUMUYECKUX 3HAHMA C
MOHATUSIMUA U TPEACTABICHUSAMHU JPYIMX €CTECTBEHHO-HAYYHBIX MPEAMETOB s OoJiee
OCO3HAaHHOT'O IOHMMAaHHUs MaTEPUAIBLHOTO EUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACU€Thl: C MCHOJIb30BAaHUEM MOHATUN
«MaccoBas J10J151 BELIECTBA B PACTBOPE» U «MOJISIPHAS. KOHLIEHTPALIMS); MACChl BELECTBA WU
o0bEéMa Tra3a MO HU3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0BEMY OAHOrO W3
YYaCTBYIOIIMX B PEAKLMU BEIIECTB; TEIJIOBOro 3P¢eKTa peakiuu; 3Ha4YeHUs] BOJOPOJAHOTO
[I0KA3aTelsl pacTBOPOB KHUCIJIOT U IIEJIOYEN C M3BECTHOM CTENEHBIO IMCCOLMALMU; MAaCChI
(06bEMa, KOMUYECTBA BEIIECTBA) MPOAYKTA PEAKIH, €CIH OJHO U3 UCXOIHBIX BEIIECTB JaHO
B BHUJIE PacTBOpa C ONPEAECIEHHOW MACCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA WA JAaHO B
M30bITKE (MMEET MPUMECH ); JI0JIM BBIXOJ1a MTPOJYKTa PeaKnun; 00bEMHBIX OTHOIICHHI ra3oB;

c(OPMUPOBAHHOCTh ~ YMEHUH:  CAMOCTOSITEIbHO  IUIAaHUPOBATh U MPOBOAMTH
XUMHUYECKUN HKCHEPUMEHT (MPOBENECHUE peaKklUid HOHHOTO OOMeHa, MOATBEPKICHUE
Ka4eCTBEHHOI'0 COCTaBa HEOPIaHUYECKHUX BEIECTB, ONPENEIICHUE CPEIbI PACTBOPOB BEILIECTB
C TIOMOIIBIO HMHAMKATOPOB, HU3YYEHUE BIUSHUSA pPa3IMYHBIX (HPAaKTOPOB HA CKOPOCTh



XUMHUYECKON PpPEAKLUH, PEIICHWE SKCHEPUMEHTAIBHBIX 3a7a4y Mo TeMaMm «Meramiby H
«Hemerannel») ¢ coOmoneHueM MpaBuil O€30MacHOTO OOpalleHHus C BELIECTBaMU U
nabopaTopHbIM 000pyAOBaHUEM, (OPMYIUPOBATH LIENb HCCIEIOBAHMS, MPEACTABIATh B
paznuyHoOil (Gopme pe3ynbTaThl JKCIEPUMEHTAa, AaHAJIM3UPOBATh U  OLEHUBATH HX
JOCTOBEPHOCTB;

c(hOpPMHUPOBAHHOCTh YMEHUM: COOI0OATh MPaBUJIa MOTH30BAHUS XUMHUYECKOU TTOCYI0M
U J1a00paTopHBIM O0OpYAOBaHHEM, OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKIUSIMUA 110 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, 3KOJOTUYECKH
11eJ1eCO00pa3HOro0 MOBEJAEHUSI B OBITY U TPYIOBOM NESITEIBHOCTH B LENSAX COXPaHEHUS
CBOEr0 3JI0POBbsl, OKPYKAIOLIEH NIPUPOJHOM Cpenbl M JOCTWIKEHHsS €€ YCTOWYHBOTO
pa3BUTHS, OCO3HABAaTh OIACHOCTh TOKCHMYECKOTO JEHUCTBHS HA JKUBBIE OpraHU3MBbI
ONpeIEeIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMAas cMbIci nokazarens [1K;

c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIIAThH IEJICHANPABICHHBIA MOUCK XUMHUYECKOU
nH(pOpMaIUU B Pa3IMYHBIX UCTOYHUKAX (Hay4yHasl U yuyeOHO-Hay4dHas JUTEpaTypa, CpeiIcTBa
MaccoBoil mH(popmanuu, UHTEpHET W JIpyrue), KPpUTUUECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(popmanuio, nepepadaTbiBaTh €€ M HUCIOJIB30BaTh B COOTBETCTBUU C IOCTaBICHHON
yueOHO 3a7aueil.
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1 IpeJICTaBIEHUE O MHOI000pa3uu 1
OPraHUYECKUX COCTUHEHUI

DJIEKTPOHHOE CTPOCHHE aTOMa yriiepoja
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHHUS). 1
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMHuuecKkas CBSI3b B OpPraHU4YCCKHUX
COeIMHEHUIX. MexaHN3MBbl O6paSOBaHI/I$I

3 KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa L
CBs3EH

4 Teopus cTpoeHHsT OpraHMYECKUX 1
coenquHenuit A. M. byrneposa
Bunel nsomepun: ctpykTypHas,

) IIPOCTPAHCTBEHHAsA. DIEKTPOHHBIE AP (EKThI 1
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN
[IpencraBienue o kaaccuukanuu u

6 cucrematrueckas Homenkiarypa (IUPAC) 1
OpraHMYECKUX BEIIECTB

7 Knaccugukarus peakiuii B opraHn4eckoi 1
XUMHUHU

8 CucreMmarusanys 1 0000IeHNEe 3HAHUHN 110 1

TEMC




AJIKaHBI: TOMOJIOTUYECKHUNA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

11

duznueckre 1 XUMUYECKHE CBOICTBA
aJIKaHOB

Haxosxnenue ankanoB B mpupoje. CriocoOsbl
MOJTYYCHUS U IPUMEHEHUE AIKAHOB

12

Huknoankansl: obmas Gpopmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTYYCHHS U PUMEHEHHUE

13

Pemenue pacuéTHeIX 3a7a4 Ha OIpe/IEIICHHUE
MOJIEKYJISIPHOM (HOPMYJIIBI OPTaHUIECKOTO
BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJALINX B €0 COCTAaB.
Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeEME

14

15

AJKEHBI: TOMOJIOTHYECKHM psif, oO1as
(bopmynna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrTpyKTypHas U LUC-TPaHC-U30MEPUS
AJIKEHOB

®dusnyecKkue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

16

17

18

CrniocoOblI nosty4eHus U IpUMeHEeHue
AJIKEHOB

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHne 3TUIIEHA U U3YYEHUE €TI0
cBOMCTB"

Pemienne paC‘{éTHBIX 3aaa4 Ha OIIPCACIICHUC




MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA

AJKaueHbl: CONPsHKEHHBIC,

19 U30JIMPOBaHHbIE, KyMYJIHPOBAaHHbIE.
Oco0eHHOCTH ANIEKTPOHHOI'O CTPOEHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

21 CriocoObI mostyueH s 1 IPUMEHEHNE
aJIKa/IN€HOB
AJKUHBI: TOMOJIOTUYECKUH psil, 001as

29 ¢dopmya, HOMEHKIAaTypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
¢du3nveckre CBOMHCTBa

23 XUMUYECKUE CBOWCTBA AIKUHOB

24 KauecTBeHHBIE peakiiuy Ha TPOMHYIO CBS3b

o5 CriocoObl nostyyeHus 1 IpUMEHEHNE
AITKHHOB

26 Pemtenue 3a1a4: pacy€Thbl 10 ypaBHEHUIO
XUMHUYECKON peaKkIuu

97 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe
ApEeHbI: TOMOJIOTHYECKUH psiJ, 0O1Iast
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

28 IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH3oJ1a U TOIyoJia, UX (U3NYECKre
CBOMCTBa

29 XUMHUECKUE CBOICTBA apEHOB: PEaKIH
3aMeIIeHUs

30 XUMHUECKUE CBOICTBA apEHOB: PEaKINH

MPpUCOCAUHCHUS, OKHCJIICHUEC IT'OMOJIOTOB




Oen3oa

Oco0EHHOCTH XUMHUYECKIUX CBOWCTB

31
CTHpOJIa
Pewenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE

32 MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUIECKOTO
BEIIIECTBA

33 CriocoObI mostyueHus 1 IpUMEHEHNE apeHOB

34 ['eneTnueckas cBs3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJI€BOJOPOOB
Pacuérel Mo ypaBHEHHSAM XUMUYECKUX

35 peakuuii. Cuctemaru3ars 1 00001IeHNe
3HAHUU 10 TEME

36 [Ipupoaustii ra3. IlomyTHbie HETAHBIE Ta3bI

37 KameHnHsli1 yroiaps ¥ IpOayKThI €T0
nepepaboTKH
Hed b 1 criocoOb! €€ mepepaboTKH.

38 [IpumeHeHne TPOAYKTOB NEpepadOTKU
HePTH

39 ['eneTnueckas CBsI3b MEXKAY pa3THIHBIMU
KJIaccaM# YTJIeBOJIOPOIOB
["ajoreHonpou3BOIHbBIE YTIEBOJOPOIOB:

40 3JIEKTPOHHOE CTPOEHUE; PEaKIH
3aMellIeHus rajoreHa
JlelicTBue mieno4Yen Ha

41 raJloreHNpou3BoIHbIe. B3anmoaeicTBue
JUTaJIOT€HAIKAaHOB C MAarHUEM M LIUHKOM

42 CucreMmarusanys 1 0000IeHNEe 3HAHUHN 110
paszneny "YrieBomopoasr"

43 KonTtponbHas pabora o Teme

"YrneBomopoasr"




44

HpeI[CJILHBIe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKUH psij1, oOmiast popmya,
CTPOCHHE MOJICKYJI, U30Mepus,
HOMEHKJIATypa, KJacCupuKanus,
busrueckue cBoicTBa

45

46

47

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

CrniocoObl MoTy4eHus U IpUMeHEHUe
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢hupsl: HOMEHKIIATYpa U

H30MCpU, 0COOEHHOCTH (I)I/I3I/I‘ICCKI/IX n
XMMHYECKHX CBOHCTB

48

MHOroaTroMHbIE CIUPTHI: TUICHTIUKOIb 1
TIIALIEPUH, UX PU3UICCKUC U XUMHYCCKUC
CBOMCTBA

49

50

CriocoObI mosTydeHus 1 IPUMEHEHNE
MHOI'OaTOMHBIX CIIUPTOB

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe
cBoiicTBa. TOKCMYHOCTH (peHosa

51

52

53

Xumudeckue cBoicTBa (heHoma
CriocoObI nostyueHus 1 IpUMEHEHNE
denona

[Tpaktuyeckas padora Ne 2. Pemenue

JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"CriupThl U peHobI"

54

CucreMmarusanys 1 0000IeHNe 3HAHUHN 110
TEME

55

AJbIIErubl M KETOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHYECKHE PsAJIbI, 0011ast popmMya,
WU30MEepHs 1 HOMEHKJIaTypa




56

57

58

Anbaerupl U KeTOHBI: GU3NYECKUE
CBOICTBA; peaKU MU PUCOCTUHEHUS

PCaKI_[I/II/I OKHCJICHUS U KAQYCCTBCHHBIC
pPE€aKknuu aJlbACTUA0B U KETOHOB

CriocoObI MOTy4eHUS aTbJICTHI0B U KETOHOB

59

60

61

OHOOCHOBHBIE MTpEeNIbHBIE KapOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
MOJIEKYJI

N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, MX (DU3UYECKHUE CBOKCTBA
XUMHUYECKUE CBOMCTBA MPEAETbHbBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

65

Oco0eHHOCTH CBOICTB MypaBbUHON
KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
KHUCJIOT

OcoOeHHOCTH CBOWCTB: HENIPEIENIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucinort. [IpencraBurenu BbICIINX
KapOOHOBBIX KHUCIIOT

ITonsTue o IMPOU3BOAHBIX Kap6OHOBBIX
KHUCJIOT

CriocoObI nostyueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN PsijI,
obmas popmyina, nzomepus u
HOMEHKJIaTypa

67

68

dusnyecKkue U XUMUYEeCKHe CBOWCTBA
3¢upoB
Pemienne pacuéTHbIX 3aa4: IO YpaBHEHUIO




XUMHUUYECKON pEaKIMH, Ha OIIpeIEIICHHE
MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILIECTBA

69

70

[TpakTuueckas padora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"KapOonoBsie Kuciotsl. CroxxHbie 3¢pupsr”

XKupsr: crpoeHue, Gpu3nIecKue u
XUMUYECKHE CBOWCTBA (TUAPOITU3)

71

Oco0eHHOCTH CBOICTB KHUPOB, COJIEPIKALINX
OCTaTKH HETIPEICIbHBIX JKUPHBIX KUCIIOT.
JKupsl B mpupoje

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aeiicTaue. Ilonsarne o
cuHTeTHYecKux Moroumx cpeacteax (CMC)

73

74

['eneTnueckas CBs3b yrieBOJOPOAOB U
KHCJIOPOJCOAEPKALIMX OPraHUYECKUX
BEILECTB
Pacu€rel mo ypaBHEHUSAM XUMHUYECKUX
peakuun

75

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TEME

76

77

78

OO0m1as XxapakTepucTUKa YIrJIeBOJIOB U
KJaccuukanus yrieBojoB (MOHO-, IU- U
MoJIMCaxapuabl)

MoHocaxapuapl: GU3NUECKUEe CBOMCTBA U
HaXO0XJIECHNE B IPUPOJIE

[IpumeHeHue T0KO03bl, €€ 3HaUeHuE B
KU3HEJEATEIIBHOCTH OpraHu3Ma

79

Jucaxapupl: caxaposa, MallbT03a U
nakto3a. Haxoxnenue B npupoje u
MIPUMEHEHHE JUCaXapuIoB




80

[Tonucaxapuasl: CTPOEHUE MAKPOMOJIEKYIL,
¢du3nueckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

81

82

ITonsTre 00 HCKYCCTBCHHBIX BOJIOKHaXx

Pemenne PACUCTHBIX 3aaa4 Ha OIMPCACIICHUC
J0JIM BBIXOJA IPOAYKTa p€aKiuu OT
TEOPECTUUCCKHU BO3MOXKHOI'O

83

84

85

86

Cucremaru3zamus u 00001IeHUE 3HAHUH 110
pazneny

KonTponbhas pabota no Teme
"Kucnopoacoaepxaniie opraHu4eckue
coeuHeHUs"

AMUHBI: K1accuduKanus, CTpoeHUe
MoJIeKy, o011as popmyia, H3oMepus,
HOMEHKJIaTypa U (pU3NYECKUE CBOKCTBA
XVMHYECKHE CBOWCTBA Al (PaTHUECKUX
aMHUHOB

87

88

89

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHMWJIMHA

CriocoObI nostyueHus 1 IpUMEHEHNe
annpaTUIecKuX aMUHOB
AMUHOKHCIIOTBI: HOMEHKIJIATypa 1

nzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENN (l-aMUHOKHUCIIOT

90

XuUMHUYecKre CBONCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

91

92

benku kak npupoHBIE TOJIUMEPHI;
CTPYKTYpHhI O€JIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB




93

A3oTcozeprKalie reTeporuKInIecKue
coenuHeHus. HykiieMHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKas pOJIb

94

95

96

97

[Tpaktuueckas padora Ne 4. Pemienne
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[Tpaktnueckas padora Ne 5. Pemenne
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrueHui”

KoHTposbHas pabota 1o Teme
"A30TcoAepIKallie OpraHuYeCKUe
coenuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPHU3allnA U
MNOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
MJIacTHKa

99

100

101

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kay4dyku. Pe3una

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HAa4YCHUA

[TpakTuueckast paborta Ne 6. Pemenue

AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"

102

O06o01eHne 1 cucTeMaTru3aus H3y4eHHOTO
Marepuaa 1o teme "BpICOKOMONEKyIsIpHbIE
coequHeHu"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102




11 KITACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX s1€p. XUMUYECKUH
aJIeMeHT. M130TOIEI

KoauuecTBO 4acoB

K/

Bcero
padoThI

Ip/
padoThI

JarTa usyyenus

nnaHy

daKty

Jlomainee
3ajjaHHne

CrtpoeHue 3J1eKTPOHHBIX 000JI0UEK aTOMOB,
KBaHTOBBIC YUCIIA

Kraccudukaus XUMUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-a;1eMeHTHI)

PacnpenenceHue 37eKTPOHOB IO aTOMHBIM
opOuTaIIM

DNeKTpOHHBIE KOH(PHUTYpaLUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHUH

DNeKTpOHHBIE KOH(UTYpalli HOHOB.
DNeKTpOOTPUIIATETLHOCTh

[Tepuoanueckuii 3akoH u [leprnoanueckas
CHCTeMa XUMHYECKHUX daeMeHToB /I, H.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CIIOKHBIX BEIIECTB MO IPYIIAM U
nepuo1aM

Cucremarusamnysg 1 0000IIeHNEe 3HAHUH 110
TEME

10

Buasl xumnueckou cBs3u. MexaHu3Mbl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.




11

12

Bonopoanas cBsa3b. MexMoneKysipHbIe
B3aNMOICHCTBUSI

BanenTHOCTE 1 BaJIeCHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYpbI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOEHUEM

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAaB U HOMCHKIIATypa

13

BemectBa MOnEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

14

15

16

[TonsiTHe O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

HcTuHHBIE PaCTBOPBI: HACBIIICHHBIE U
HEHACBILICHHbBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemrenne 3a7a4 ¢ UCHONIB30BaHUEM HOHATHI
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna,
"MoJiipHasi KOHIIEHTparus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB

CI/ICTCM&TI/I?»B.LII/IH u O606H.I€HI/IC 3HAHUH I10
TEMC

20

KonTponbnas padota no temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
[leproandeckas cucTeMa XUMUYECKUX
sanemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"

21

Knaccudukamnms XuMuaecknx peakiuii B




HEOPraHUYECKOU U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHUSI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPIUU TIPH
XUMHYECKHUX PEAKLMIX

22

23

TennoBbie 3((HeKThl XUMUYECKUX PEaKIUil.
TepMoxuMHUYECKHE YPAaBHEHHS

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuii 1 TePMOXUMUYECKUM YPaBHEHHSIM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT Pa3IHyHbIX (PaKTOpPOB.
Karanus u xatanmus3aropsl

25

26

27

['oMOreHHbIe ¥ reTepOreHHbIE peaKkuu

[IpakTuueckas padora Ne 1 mo reme "Bnusiaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu"

Oo6parumbie 1 HEOOpaTUMBIE PEAKIIUH.
XHUMHYECKOE PAaBHOBECHE

28

29

30

31

[IpakTuueckas padora Ne 2 o reme "Bnusinue
pa3auyYHbIX (PaKTOPOB Ha MOJIOKEHUE
XMMHUYECKOT0 paBHOBecus"

DnexTponauTuyeckas aucconuanus. CUibHbIE
U ciabbie AeKTpoauThl. CTeneHb
JTUCCOITHAITUT

HNonnoe npousseaenune Boasl. Cpena BOJAHBIX
pactBopoB. Bogoponnsiii mokaszarens (pH)
pacTtBopa

I'maponus coneit. Peakiuu, mpoTekaronye B
pacTBopax AMEKTPOIUTOB

32

[IpakTuueckas padbora Ne 3 o Teme
"XHUMHYECKHE PEAKIINU B PACTBOPAX
AJIEKTPOIUTOB"




OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu.

33 Baxxnerinme OKUCIUTENN U BOCCTAHOBUTEIN
34 MeTo/ 371eKTPOHHOTO (3JI€KTOHHO-MOHHOTO)
OanmaHca
35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB
36 Pemienue 3a1a4 pa3inyHbIX THIIOB
37 Pemenue 3amay pa3aMvHBIX THIIOB
38 Cuctematu3zanus 1 0000IIeHNE 3HAHUH 110
Teme "XuMuueckue peakiuu'
39 KoHntposbHas padota mo teme "XuMu4yeckue
peakuun"
[Tonoxenne Hemerauios B [lepuoguueckon
40 cucTeMe XuMudeckux anemeHTos 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nyeckue CBONCTBA HEMETAIIOB
41 Annotponusi HEeMETaUIoB (Ha IpUMEpPe
KHCJIOpoJia, cepbl, hocdopa u yrieposia)
42 Bogopona: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'uipuIbI
["anmorensl: HaXOXKIEHHUE B IPUPOJIE, CIIOCOOBI
43 NOJTy4eHHUsl, PU3NUYECKHUE U XUMUYECKHE
CBONCTBA
lManorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOICPHKAIINE COCTUHEHUS
rajJjoreHoB
JlaGopaTopHbIe U TPOMBITIUIEHHBIE CITOCOOBI
45 noJtyueHus rajgoreHoB. [Ipumenenue
TaJIOTeHOB ¥ UX COSTMHEHUH
46 [TpakTruyeckas padora Ne 4. Pemenue

OKCIICPUMCHTAJIBHBIX 3ajJia4 110 TEME




"T"anoreus!"”

Kucnopox: nabopaTopHbIe U POMBIIIICHHBIC
CIoCcOOBI MOyYeHus, pu3nyeckue u

47 .
xumuyeckue cporicta. O30H. [Ipumenenue
KHCJIOpO/ia ¥ 030HA

48 OKcHIbl M IEPOKCHIBI

49 Pemienue 3a1a4 pa3inyHbIX THIIOB
Cepa: HaxOXKJI€HUE B PUPOJIE, CIIOCOOBI

50 nmory4deHus1, GU3NIECKUe U XUMHUICCKHE
CBOMCTBa

o1 CepoBonopo1, CyabpUIbI

59 Kucnoponacoaepxaiue COeIUHEHUSI CEPhI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI
[IpakTuueckas paborta Ne 5. Pemenue

53 JKCIEpPUMEHTANIbHBIX 3a1a4 110 Teme "Cepa u
eé coequueHus"
A30T: HaXOXJIEHHE B TIPUPOJIE, CTIOCOOBI

54 NOJTy4eHHUs], PU3NUECKHUE U XUMUUYECKHE
CBOMCTBa. AMMUAK, HUTPUIBI

55 Kucnoponcoaep:xaiiue coeJuHEHHs a30Ta.
Oco0GeHHOCTH CBOMCTB a30THOM KHCIOTHI

56 ITpuMeHeHMe a30Ta ¥ €ro COeANHEHUI.
A30THBIE Y100pEeHUS
docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI

57 NOJy4eHUs1, PU3NUECKUE U XUMUYECKHE
coiicTBa. Pochuas! u hochun

58 Oxkcunbl hocdopa, pochopconepxarine
kucnoThl. Comu pocopHOI KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAUHEHU.

dochopHbie y1oOpeHus




[TpakTuyeckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T u
docdop u ux coequHeHU"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 JUIOTPOMHBIE MOAU(UKAIUY; (pU3HUECKUe U
XMUMUYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxkcun yraepona(ll), OE(CI/II[ yriepoaa(1V),
YroJIbHAsI KMCIIOTA U €€ CONH

63 Pemienue 3a1a4 pa3inyHbIX THIIOB
Kpemuuii: HaxoxxJ1eHUE B IPUPOJE, CIIOCOOBI

64 MOJTy4YeHHUsI, PU3NICCKUE U XUMHYECKHE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHueBast KUCIOTA,
CHJIUKATBI

66 [IpuMeHeHne KpeMHUS U €70 COCIUHEHUM.
Crexio, ero noJgy4eHue, BUIbl CTEKIIa

67 Pemrenue 3aa4 pa3InyHbIX THIIOB

68 CucremaTtu3zanus u 00001eHIe 3HAHUH 110
teme "Hemeramibr"

69 KonTponbras padora mo Teme "Hemeramier"

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OIUO0K
[Tonoxenne meramios B [lepuognyeckoit

71 CHCTEME XUMHUECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAIIIOB.
[TpuMeHeHne MeTauIoB B OBITY U TEXHHKE

73 CmunaBel MetasioB. Kopposust metanios

74 Pemenne 3aia4 pa3nu4HbIX TUIIOB




75

DNEKTPOXUMHUYECKUN Psi/i HAllPSLDKEHUI
MeTauioB. O0Iue criocoOb! MOTydeHHs
METAJUIOB

76

OO6mas xapakrepucTuka MeTayioB |A-rpymmsl
[Teproandeckoit CHCTEMbI XUMUYECKUX
aneMeHTOB. Hatpuii n kanuii: nony4yeHnue,
(du3nUecCKre U XUMUYIECKUE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COETUHEHUN

7

Oo6mas xapakrepuctuka MmetamioB HA-
rpynisl [leppoauyeckoit cuctemsl
XUMHYCSCKHUX 3JIEMCEHTOB. Marauii M KajabIHi:
MoJTydeHue, PU3NISCKUe i XUMUICCKIEC
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COEIUHEHNN

78

79

JKécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS

AJTFOMUHUH: MMOJIy4CHHEC, (1)I/I3I/I‘-IGCKI/IG u
XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

80

AMpoTepHbIe CBONCTBA OKCH/Ia U TUIPOKCHIA
AJIFOMUHHUS, TUAPOKCOKOMILUIEKCHI aTlOMUHMUS,
UX IIPUMEHEHUE

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTruyeckas pabora Ne 7. Pemienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaJisl TIIaBHBIX MOArpynm"

OO6mr1ast XapaKTeprUCTHKA METAJIJIOB TTOOOYHBIX
noarpyntn (b-rpynm) [lepuoaudeckoit
CUCTEMbI XUMHUYECKHUX JIEMEHTOB

84

OU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa 1
€ro COeIMHEHUM, UX TPUMEHEHUE

85

Baxwnelinme coenHeHUsT Maprasiia.




HepMaHraHaT Kajlys, €ro OKUCIUTCIIBHBIC
CBOMCTBA

dusnyeckue 1 XMMHYECKHE CBOMCTBA JKene3a

86 u ero coeuHeHuu. [lomydeHne u npuMeHeHne
CILJIaBOB XKeJe3a

87 Ouznyeckue 1 XUMUYECKHE CBONCTBA MEIU U
e€ coeIMHeHUI, UX TPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA U

88 €ro COeIUHEHNUH, NX TIPUMEHEHHE.
I'apOKCOKOMIUIEKCHI IMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 110 TeMe
"MeTaiibl TOOOYHBIX OArpyHH”

90 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

o1 O06o0muIeHne 1 cUCTeMaTH3aIMs H3YYEHHOTO
Marepuana o teme "Mertanibr"

92 KonTponbHas padbota o Teme "MeTtamibr"

93 AHanu3 pe3yiabTaToB KOHTPOJIbHOW paboTHI,
KOPPEKIHs OIUO0K
Ponb xumun B o6ecrieyeHu yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [[oHATHE O HAYYHBIX
METO/aX MCCIEOBAHMUS BEIIECTB
HayuHble mpUHIUIIBI OpraHU3aIiu

95 XHUMHYECKOTO TIPOU3BO/ICTBA.
[TpomBITIIIEHHBIE CITOCOOBI TOTYYEHHS
BaXXHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arpsA3HEHNE OKpYXKaroIen
CpeZbl U ero MocieACTBUS

97 XuMUS 1 310pOBbE YeTIoBeKa. JIekapcTBeHHbIE

cpencTaa




Xumus mui. Poibs xuMun B o0ecrieueHnu

98 . 1
MUIIEBOH 0€3011aCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeacTBa. 1
beiToBas xumus
XuMus B CTPOUTENLCTBE. BakHelue

100 CTPOUTEIBHBIE M KOHCTPYKIIMOHHBIE 1
MaTepuaibl

101 Xumus B CeIbCKOM X03siicTBe. OprannuecKue 1
1 MUHEpaJIbHBIC yI0OpCHUS

102 CucremaTu3anus 1 00001IeHNe 3HaHUH TT0 1
TeMe

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



