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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpaMMa MO XMMHMHM Ha YPOBHE CpeAHEro o0mero o0pa3oBaHus
pa3zpaboTana Ha ocHoBe DeepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O06 oOpa3zoBaHuu
B Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOSHUs (eaepanbHOI
oOpa3zoBaTrenpHON  mporpaMmbl  cpemHero  obmiero  oOpazoBanusa(POIl  COO),
npencTaBieHHbIX B DenepalibHOM TOCyIapcTBeHHOM oOpa3oBaTenbHoM ctannapte COO, c
yuérom Konuenuuu mnpenojaBaHus y4eOHOro mpenMera «XuMus» B 00pa3oBaTEIbHBIX
opranmzanusix Poccuiickoii ®enepanuu, peaqusyolMX OCHOBHbIE 00pa3oBaTelbHbIE
IpPOrpaMMbl, ¥ OCHOBHBIX MOJIOXkeHUN «CTpareruu pa3BUTHs BocnuTaHus B Poccuiickoit
®denepanuu Ha niepuon 10 2025 roga» (Pacmopspkenue [IpasutensctBa PO ot 29.05. 2015
No 996 - p.).

XvMHSI HA YpOBHE YIIyOJEHHOTO HM3Y4YEHUS 3aHMMAeT Ba)XXHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus ydwamuxcsi 10-11 xiaccoB. M3yuenue mnpeamera,
peanu3zyemMoe B YCIOBHUSAX AU epeHUrnpoBaHHOr0, NPO(HIBHOIO OOyYEHHMs, IPHU3BAHO
o0OecreynTh 0011e00pa30BaTENbHYI0 W  OOIIEKYJbTYPHYIO MOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JJIA aJanTaluu MX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM >KM3HU B
coluMyMe, a TaKkKe A1 NPOAOKEHUS OOydyeHHUs B OpraHu3alusax Mpo(hecCHOHATbHOTO
oOpa30BaHMsl, B KOTOPBIX XUMHUS ABJIAETCS OJTHOM U3 MPUOPUTETHBIX JTUCIUILINH.

B mporpaMMe mo XMMHM Ha3Ha4€HUE MpeaMera «XUMUsS» MOJy4aeT MOAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBHM € OCHOBomnosararommumu nonoxenusmu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJEH, COoAepx aHUs, pe3yJbTaToB OOyueHUss U TpeOOBaHMU K
YPOBHIO IIOATOTOBKM BBITYCKHMKOB. (CBUIETENBCTBOM TOMY SIBJISIFOTCA — CIIEIYOLIUE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUHU (HYHKITUH:

e HMH(POPMALMOHHO-METOJMYECKAs, peaau3alus KOTOpPOM O0eCrneyrBaeT MOIyYEHHUE
MPEACTABICHUS O LEJIAX, COJAEPKaHUM, O0IEel cTpaTeruu oOy4eHus, BOCIUTAHUS U
pa3BUTUsl  OOy4YalOIIMXCS  CPEACTBAMH  IMpEAMETa, H3Yy4aeMOoro B paMmKax
KOHKPETHOTO TIpoduis;

e OpraHM3alMOHHO-TJIAHUpYIOIIAsd, KOTOpas  MpeaycMaTpUBAeT  OMNpEETICHUE:
NPUHIUIIOB CTPYKTYpUPOBAHUS M TMOCJIEIOBATEIBHOCTH HW3YYEHHUS Y4eOHOro
Marepuana, KOJWYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTepUCTUK; MOIXOJO0B K
(OopMUPOBaHUIO COAEPKATEILHOW OCHOBBI KOHTPOJII U OLIEHKH 00pa30BaTeNIbHbIX
JOCTHKEHUM O00ydJaromuxcsi B paMKax HMTOrOBOM arrectauuud B (opMe €TUHOTrO
rocyapCTBEHHOTO 3K3aMEHA 110 XUMHUH.

[Iporpamma mJist yriryOJI€HHOTO U3YYEHUSI XUMUHU:

e yCTaHaBIMBAaE€T WHBAPUAHTHOE TMPEAMETHOE COJAEpKaHMEe, O00s3aTeNnbHOE IS
M3Y4YECHHUS B paMKax OTAEIbHBIX NpoQuiiel, MpeaycMaTpUBaeT paclpe/esieHue U
CTPYKTYPUPOBAaHME  €ro IO  KjaccaM, OCHOBHBIM  COJEpKaTeIbHbIM
JUHUSIM/pa3ziesiaM Kypca;

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



e TIIpenjaraeT MPUMEPHYIO MOCIEI0BAaTEIbHOCTh M3YyUEHHUs y4eOHOro MmaTepuana ¢
Y4ETOM JIOTUKH OCTPOEHUSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

e JaT METOJIMYECKYI0 HMHTEpNpeTaluio Lejded M 3aJad W3y4yeHus INpeaMera Ha
yrayOJaEéHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
oOmero  oOpa3oBaHMs, COAEPKATEIBHOM  XapaKTEPUCTUKUA  IJIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHETO OOIIEro
oOpa3zoBaHusi (JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHUJIOB yU4€OHO-TI03HABATEIbHBIX JIEUCTBUI 00yYaromEerocs mo OCBOSHUIO
coJiepKaHus IpeIMETa.

[lo BceM Ha3BaHHBIM NO3UMUMSAM B MporpaMMme IO XUMHUU [PEAYyCMOTpEeHa
MPEEMCTBEHHOCTh ¢ OOY4Y€HHEM XUMHU Ha YPOBHE OCHOBHOIO 00IIero oOpazoBaHusA. 3a
npeneraMyd  YCTaHOBJICHHOM MporpaMMoil 1Mo XUMHHM 00s3aTelIbHOM (MHBapUAHTHOM)
COCTaBJISIIOLIECH CcOoAepKaHUs Y4eOHOro MpeamMeTa « XUMHUD» O0CTa&TCs BO3MOKHOCTh BbIOOpa
€ro BapUaTUBHOM COCTaBIIONICH, KOTOpas MAOJDKHA OINPEAENATbCS B COOTBETCTBUU C
HaIlpaBJICHUEM KOHKPETHOTO Npoduiiss 00y4eHusl.

B coorBerctBun ¢ koHuenryalibHbiMUA ToJ0keHUIMU DPI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro M yriayOnEHHOro ypoBHEH B cuctemMe AUPPepeHIupOBaHHOTO
oOyueHHusi Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUS XMMHsS Ha YpOBHE YIIIyOJIEHHOTO
M3Y4YEHUs HaIpaBi€H Ha peaju3alHi0 MPEEMCTBEHHOCTH C MOCHEAYIOIUM 3TaroM
MOJIyYeHUs] XMMHYECKOro OO0pa3oBaHUs B paMKaX HM3Y4YEHUsl CHELUUAJIbHBIX E€CTECTBEHHO-
HAay4YHbIX M XHMHWYECKMX JUCUMIUIMH B By3aX M  OpraHH3alusX CpPEIHEro
npodeccuoHanbHOr0 00pa3oBaHus. B 3TON CBA3M wu3ydyeHHE MpeaMeTa «XHUMHSD)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpeHUEe M YIiayOJeHHe TEOpEeTUYECKOu u
MPaKTUYECKOM MOATOTOBKM 00yYarouuXxcsi, BBIOpaBLIUX ONMpeAeEHHbIN Tpoduiib 00ydeHus,
B TOM YHUCJE C MEPCHEKTUBOW MOCIEIYIOUIEro MOJYYEHHs] XMMHUYECKOro OOpa3oBaHMS B
opraHuzanusx mpodeccuoHanbHoro obpaszoBanus. Hapsamy ¢ sTum, B cBeTre TpeOOBaHMIA
OI'OC COO x mnaHupyeMbIM pe3ysibTaTaM OCBOCHHUS (eaepaabHOil 00pa3oBaTEIbHOM
MIPOrpamMMBbl CPEHErO 00IIero 00pa3oBaHus U3yUeHUE NpeaIMeTa « XUMUS» OPUEHTUPOBAHO
TAaK)K€ Ha pElIeHHe 3aJad BOCIUTAaHUSA W COLMAIBHOIO Pa3BUTHUS OOydYaloIIMXCs, Ha
dbopMHpOBaHHE Yy HHUX OOUIEMHTEIUIEKTYaIbHbIX YMEHHH, YMEHUW palnuoHaIM3aluu
y4eOHOTO Tpyza U 00001IEHHBIX croco0oB NESATEIIbHOCTH, UMEIOIITUX
MEXIUCIUATUTMHAPHBIN, HAATPEIMETHBIN XapaKTep.

CocTapisOIMUMH TpeaMeTa « XUMHs Ha YPOBHE YIIIyOJIEHHOTO M3yYEHHUS SBISIOTCS
yriyOon€HHbIe Kypehl — «Opranudeckas XxuMusi» U «O01as 1 Heopranudeckast xumus». [Ipu
OTpe/ieNIEHUH TOX00B K 0TOOPY M CTPYKTYpPHOM OpraHu3alu COAepkKaHHs ITUX KypCOB B
mporpamMme 1Mo XUMUU 32 0CHOBY NMpuHATHI mojoxkenus @I'OC COO o paznuuusx 6a30BOro
U yrIIyOJI€HHOTO YpOBHEH U3yUeHHUs MpeIMeTa.

OcHoBy copaepxkaHusi KypcoB «Opranudeckas xumus» u «OOIIass 1 HeopraHuyeckas
XUMUS» COCTaBIIIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUHW W YMEHHUH, OTHOCSIIMXCA K
0a30BOMYy YpOBHIO M3YYEHMs MpeAMeTa. JTa CHCTeMa 3HAaHWM MOJydaeT OmpeneiaéHHOe
TEOPETUYECKOE JOIMOJIHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJIBIIMIA
00BEM (hakTONOrMYecKOro marepuana. Tak, Ha yrayOJ€HHOM YpPOBHE M3y4U€HHUs IpeaMeTa



o0ecrieueHa BO3MOXKHOCTh 3HAUUTEIBHOTO YyBENWYEHHs] 00bEMa 3HAHUNW O XHUMHUYECKHUX
AJIEMEHTAaX W CBOWCTBAX HUX COEIWHEHUH HAa OCHOBE pACHIMPEHUS U YIIIyOJieHus
IOPEACTABICHUN O CTPOCHUU BELIECTBA, XUMUYECKOM CBS3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaKkuii, pacCMaTpUBAEMbIX C TOYKH 3PEHHUS XMMHYECKONW KUHETUKU U TEPMOJMHAMUKHU.
N3yuenue nepruoandeckoro 3akoHa u lleproguyeckoil cHCTEMBl XMMHUYECKHUX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHMUECKHUX MPECTABICHUAX O CTPOCHUH aTOMA.
XuMHUecKasi CBSI3b OOBSICHSETCS C TOYKM 3PEHUS] DHEPreTUUYECKUX H3MEHEHUM mpu eé
o0pa3oBaHUM U pa3pylLICHUH, & TaKXKE C TOYKM 3PEHHMS] MEXaHU3MOB €€ oOpa30oBaHUS.
N3yuenne TUMOB peaknuil  JomojHseTca  (HOPMUPOBAHMEM  MpEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOLECCax U JIEKTPOJIN3E pacilylaBOB U pacTBOPOB BelIECTB. B kypce
OPraHMYECKOM XUMHUU TPU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COETUHEHUI
ynensiercs oco0oe BHUMaHHUE BOMpocaM 00 AJIEKTPOHHBIX dddeKrTax, 0 B3aMMHOM BIMSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIIHIl.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COAEPKAHNE KYPCOB XUMHUH YIIyOIEHHOTO YPOBHS
M3Y4YEHUs ISl KJIAcCOB OINpPEAENIEHHOro Mpoduiisl (rI1aBHbIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JAOMOJHEHUM K OOIIell cucTeMe NpPEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIIUSHUE
CMEXHbIE TpeAMeThl. Tak, Hampumep, B COAEpPKAHUM MpEeaMeTa sl KJIACCOB XHUMHKO-
¢uznueckoro npoduist 00NbLIOE 3HAUEHUE OYAYT UMETh 3JIEMEHThI y4eOHOr0 MaTepuaa o
obmeit xumuu. [lpu u3ydeHuu mnpeaMera B JaHHOM Cilydyae akieHT OyJeT caelnaH Ha
OOILIHOCTh METOAOB MO3HAHUS, OOUTHOCTh 3aKOHOB U TEOPUH B XUMHUU U B (PU3HUKE: ATOMHO-
MOJICKYJIIpHass Teopusi (MOJICKYJIApHas TeOpusi B (PM3HMKE), 3aKOHBI COXPAHEHHS] MACChl U
DHEPIUH, 3aKOHBl TEPMOAMHAMHUKH, 3JIEKTPOJIN3A, MPEACTABICHUS O CTPOCHUU BEIECTB U
IPYToeE.

B To ke BpeMs B coAep)KaHUU MpeAMeTa ISl KJIACCOB XHMMHKO-OHOJIOTHYECKOTO
npoduiist OONbIIMKA yAENbHBIA BeC OyIeT MMETh OpraHuyeckas Xumus. B sTtom ciydae
MPEIOCTABIIAECTCS BO3MOXKHOCTh JUIsl Oojiee OOCTOSITENIBHOTO PAacCMOTPEHUS XUMHUYECKOU
OpraHu3aliM KJIETKH KaK OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOIl BXOJAT, K MPUMEDY,
TaKue CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JINMH/IbI, OCTKU, YIJIEBO/Ibl, HYKJICMHOBBIC KUCIOTHI U
apyrue. [Ipu 3TOM 3HaHHMS O COCTAaBE M CBOMCTBaxX MPEACTABUTENEH OCHOBHBIX KJIACCOB
OpraHUYECKUX BEUIECTB CIYKaT OCHOBOM ISl M3yUYEHHUsI CYITHOCTH MPOLECCOB (POTOCUHTE3A,
IbIXaHUS, TUIIEBAPCHUSI.

B nnane ¢gopmupoBaHUs OCHOB HAyYHOI'O MHUPOBO33PEHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB TO3HAHMS M OIbITAa MPAKTUYECKOTO NPUMEHEHUS HAy4YHBIX 3HAHUU HU3y4YEeHHE
npeaMeTa «XUMHUS» Ha YriyOJEHHOM YPOBHE OCHOBAHO HAa MEXMPEIMETHBIX CBS3SIX C
y4eOHBIMU TIpEAMETaMH, BXOIAIIMMU B COCTaB MPEAMETHBIX obmacteit «EctecTBeHHO-
Hay4HbIC TPeIMETh», «MaTemaTuka u uHpopmaTuka» u «Pycckuit I3pIK U TUTEPATYPAy.

[Ipu u3yueHun yuyeOHOTO mpeamMeTa « XUMHUs» Ha YriIyOJIEHHOM YpOBHE TaKXkKe, KaKk Ha
YpPOBHE OCHOBHOTO W CpeIHero oomero ooOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3agauei
MEPBOCTENEHHON 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHME OCHOB HAYKH XMMHUHU Kak 0OJacTH
COBPEMEHHOIO €CTECTBO3HAHUS, IPAKTUYECKOM MAESATENBHOCTH 4YEJIOBEKAa M OJHOIO U3
KOMIIOHEHTOB MHPOBOM KyJIbTYphl. PereHue 3Toi 3amadu Ha yriayOJEHHOM YpOBHE
M3Yy4YEeHUs IPeIMETa MPEoJiaracT peaanu3alio TaKuX 1elled, Kak:



dbopmupoBanue peACTaBICHUN: 0 MaTepUabHOM €JIMHCTBE MHpa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBICHUM MPUPObI, O MECTE XUMHUU B CUCTEME
€CTEeCTBEHHBIX HayK M €€ BeAyIleW pojii B 0OECIEYeHUH YCTOWYHMBOTO Pa3BUTHUS
YeJIOBEUYECTBA: B PEIICHUM MPOOJIEM SKOJIOTHYECKON, IHEPTETHUECKON M MHIICBOM
0€30MacHOCTH, B Pa3BUTUM MEIWITMHBI, CO3JaHUM HOBBIX MaTE€pUajOB, HOBBIX
HMCTOYHUKOB DHEPTHH, B OOCCICUYCHHH PAIMOHAIBHOTO MPHUPOIOIOIH30BAHUS, B
dbopMUpOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YeJOBeKa, a TakkKe
IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO U IMPUPOITHOU
cpene;

OCBOCHHE CHCTEMBI 3HAHUM, JCKAIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa: (yHIAMEHTAIBHBIX IOHATHNA, 3aKOHOB W
TEOPU XUMHH, COBPEMEHHBIX IPEACTABICHUM O CTPOCHHWU BEIIECTBAa HA Pa3HBIX
YPOBHSIX —  aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJICKYJISIPHOM, 0
TEPMOJUHAMHUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUUYECKUX
peakiuii, 0 XUMHUYECKOM pPaBHOBECHM, PACTBOpax M AMCIEPCHBIX CUCTEMax, 00
OOIIMX HayYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BO/ICTBA;

dbopMupoBaHre y OOYYaIOIIMXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHYECKUX 3HAHMM IS OOBSCHEHMS KIIOYEBBIX HIEH M IpobiieM
COBPEMEHHOM XUMUHU, JJISI OOBSICHEHUS] U MPOTHOZUPOBAHUS SIBICHUM, UMEIOITUX
€CTECTBEHHO-HAYUYHYIO TPHUPOJY; TPAMOTHOTO PEIICHUs MpoOJieM, CBSA3aHHBIX C
XMMHUEN, TPOTHO3UPOBAHUS, aHAIW3a M OIEHKM C TO3MUIMHA SKOJOTHYECKON
0C30IMaCHOCTH  TIOCJICICTBUH  OBITOBOM M IPOM3BOJICTBEHHOH JEATEIBHOCTH
YEJIOBEKA, CBSI3aHHONW C XHUMMYECKMM MPOU3BOJCTBOM, HCIIOJb30BAHUEM U
nepepadoTKOM BEIIECTB,;

yriyOJieHue MPEeJCTaBICHUN O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOJIUMBIX IS
NpUOOpPETCHUSI YMEHHMM OpPUEHTHUPOBATHCSI B MHPE BEIIECTB M OOBSICHEHUS
XUMHUYECKUX SBJICHUM, UMEIOIIMX MECTO B IPUPOJE, B MPAKTUUECKONU AEATEIHHOCTH
U TIOBCEHEBHOM KU3HU.

B nane peanuzanuu MEepBOOYEPEIHBIX BOCHUTATENBbHBIX W Pa3BUBAIOMIMX (YHKIUN
LEJIOCTHOM CUCTEMBI CPETHEr0 00I1IeT0 00pa30BaHus MPU U3YUEHUH MpeIMeTa « XUMUsD» Ha
yriayOiIE€HHOM YpOBHE 0COOYIO aKTyalIbHOCTh IPUOOPETAIOT TaKUE 1IeJIM U 33/1a4H, Kak:

BOCIIUTaHUE YOEKIEHHOCTH B TMO3HABAEMOCTH SIBJICHUN NPUPONBI, YBAKEHUS K
MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETUUYCCKUX WM TMPHUKIATHBIX HCCIICIOBAHUN B
XUMUHU, (POpMUpPOBAHHUE MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

pPa3BUTHE MOTUBAIMKA K OOYYCHUIO U MMO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHHS 00IIEYEIOBEUECKIX 1IEHHOCTEH;

pa3BUTHC IIO3HABATCIBHBIX HMHTEPECOB, HMHTCIUICKTYAIbHBIX M  TBOPYECKHUX
CrocoOHOCTEM oOyyaromuxcs, GopMUPOBAHUE Y HUX CO3HATEILHOTO OTHOILICHHS K
caM0OOpa30BaHUIO M HEMPEPHIBHOMY OOpPA30BAHMIO KaK YCJIOBHIO YCIEIIHON
poQeCCUOHAIEHON U 00IIIECTBEHHOMN JIEATeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO M TOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;



e (opMupoBaHue yMEHHI W HABBIKOB Pa3yMHOTO MPHUPOIONOIL30BAHMS, Pa3BUTHE
OKOJOTUYECKON  KyJIbTypbl, MPUOOPETEHUE OMbITa  OOIIECTBEHHO-IIOJIE3HOM
AKOJIOTHYECKOH JIeATETHHOCTH.

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

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[Ipeamer W 3HaYeHUWE OPraHUYECKOM XUMHUH, NPEICTABICHHE O MHOT000pa3uu
OpPraHUYECKUX COECIUHEHUN.

DNEeKTPOHHOE CTPOCHHME aTOMa YIriepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHHS.
BaneHTHple BO3MOXHOCTM aToma yriepoAa. XHMHYECKas CBA3b B OpPraHUYECKUX
coenmuHeHUsIX. Tumbl THOPUAM3AIMKM AaTOMHBIX oOpOuTaneil yriepona. MexXxaHU3MBI
oOpa3oBaHMsI KOBAJIECHTHOM CBsI3M (OOMEHHBIA UM JIOHOPHO-AKIENTOPHBIN). TwuIbl
MepeKpbIBaHUSI ATOMHBIX OpOuTasnel, 6- U m-cBsi3u. OauHapHas, JBOMHAsI U TPOWHAs CBS3b.
Cnoco0Obl pa3pbiBa CBsI3ed B MOJIEKyJIaX OpraHWyeckux BemiecTB. [loHATHE 0 CBOOOAHOM
paaukaie, Hykjieouie u 3JeKTpoduie.

Teopuss cTpoeHHss opraHnueckux coenuHeHuil A.M. byrnepoBa M cOBpeMEHHBIE
IIPEACTABICHUSI O CTPYKTypE MOJIEKYJ. 3HAUYEHHE TEOPUU CTPOCHUS OPTraHUYECKHUX
coeMHeHU. MoneKkylsapHble W CTPYKTypHble (QopMynbl. CTpykTypHble (HOPMYJIBI
pPa3IMYHBIX BUJOB: pa3BEPHYTAas, COKpalEHHAs, cKeneTHas. M3omepusa. Bunael nzomepuu:
CTPYKTYypHasi, TMPOCTPAHCTBEHHAs. DJIEKTPOHHBIE A(PGEKTHl B MOJEKYJIaX OPraHUYECKUX
COEIMHEHU (MHIYKTUBHBIN U ME30MEPHBIN A((DEKTHI).

[IpeacraBnenrie o  kinaccUpUKAMK ~ OpraHUYEeCKuX  BemiecTB. [loHsitue o0
¢bynkunoHansHOM rpynme. IT'omosorust. I'omosoruueckue panel. CucremMarnyeckas
HOMeHKIaTypa opranndecknx coeanaernii (IUPAC) n TpuBraabHbIe Ha3BaHUS OTICITBHBIX
MPEICTaBUTEIIEH.

Ocobennoctn W Kilaccu(ukanus  OpraHuyeckux  peakiuid.  OKHCIUTETbHO-
BOCCTAHOBUTEbHBIE PEAKLIUU B OPTraHUYECKON XUMUHU.

DKcnepruMeHTAIbHbIE METO/Ibl U3YUYEHUS BELIECTB U UX MPEBPALCHUI: 03HAKOMIICHHUE
c oOpa3llaMM OpraHMYeCKMX BEUIECTB W MaTepuajaMd Ha HUX OCHOBE, OINBITHI IO
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB MPU HarpeBaHuu (TJIaBJCHUE, OOYTIMBaHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMosioruueckuil psiji ajgkaHoB, o01mas Gpopmyia, HOMEHKIATypa U U30MEpHsl.
DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKY] alKaHOB, SP°-THOpHIM3AIHs
aTOMHBIX opOHTasel yriepoaa, 6-cBsi3b. dusnueckue cBOCTBA aTKaHOB.



XUMHUYECKHUE  CBOMCTBA  AJKAaHOB:  PEAaKUMH  3aMEICHUS,  HM30MEpHU3alHH,
JNETUAPUPOBAHUS, [MKIW3AlMU, MUPOJIN3a, KpeKuHra, ropenus. llpencraBieHue o
MEXaHU3Me peaklnii paguKaaIbHOTO 3aMEILECHHUS.

Haxosxnenue B pupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mas Gopmyna, HoMeHKIaTypa U n3omepus. OCOOEHHOCTH CTPOCHUS
U XUMUYECKUX CBOWCTB MaNbIX (IIUKJIOMPONAH, ITUKIOOyTaH) W OOBIYHBIX (IIMKJIONECHTAH,
[IUKJIOTE€KCaH) UKI0aTKaHoB. CIOCOOBI MOyYeHUS U IPUMEHEHHUE [IUKI0ATKAHOB.

Ankenbl. ['oMmonormyeckuid psn ankeHoB, oOm@as QopMyla, HOMEHKJIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aIKCHOB, SP>-THOPHIM3AIMs
aTOMHBIX OpOHuTaNIell yriaepoaa, 6- U n-CBsi3u. CTPYKTypHas U TeoMeTpHdecKas (IUC-TpaHC-)
n3omepusi. DuU3MUECKHE  CBOWCTBA  QJIKEHOB. XMMHYECKHE  CBOMCTBA:  PEAKIHMHU
NPUCOCIUHEHNUS, 3aMEIICHUs] B O-TOJOKEHHWE MpU JBOMHOM CBA3M, MOJMMEpPHU3AIUU U
okucienusi. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMu Ha JIBOMHYIO CBS3b.
CrocoObl OJTy4eHHs U IPUMEHEHHUE aJIKEHOB.

Anxanuenbl. Knaccudukanus — aikagueHOB — (CONPSDKEHHBIE,  W30JUPOBAHHBIE,
Kymyaupoganuvle). (OCOOEHHOCTH JIIEKTPOHHOTO CTPOEHUSI M XUMHUYECKHX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoeaunenue. [lonnmepusanus conpsyKEHHBIX TUEHOB.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE alIKaIUCHOB.

Ankunbl. ['oMonormyeckuil psj ajdkuHOB, oOmas QopMmyrna, HOMEHKIATypa u
U30MEpHUs. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudopuau3anms aToOMHBIX opOuTanel yriaepona. Dusnyeckue CBONWCTBA  AJIKWHOB.
XHWMHUYECKHE CBOWCTBA: PpEAKUMHU NPUCOCAWHEHUS, [IHUMEPU3ALMM W TPUMEPU3ALINH,
okuciieHusi. KucnoTHble CBOWCTBAa aJKMHOB, HMEIOIIMX KOHIEBYIO TPONHYIO CBSI3b.
KauecTBeHHbIE peakliy Ha TPOUHYIO CBsI3b. CIOCOOBI MOYYEHHUS! U IPUMEHEHHE AJIKMHOB.

ApomaThueckue yrieBoJopoabl (apeHbl). ['oMoylorMueckuil psii apeHoB, o0OIas
dbopmyna, HOMEHKJIATypa W H30MepUs. ODJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJbl OeH3oma. dusnyeckre cBoWcTBa apeHOB. XUMHUYECKUE CBOMCTBA OCH30J1a U €Tr0
TrOMOJIOTOB: PEAKIMHU 3aMElIeHHUs] B OEH30JbHOM KOJIbLIE M YIJIEBOAOPOJHOM paJuKale,
peakuuu TPUCOENUHEHMs, OKUCIeHue romosioroB OeH3ona. IlpencraBnenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMECTUTENIE B OCH30JIbHOM KOJIbIIE HA MPUMEPE ATKUIbHBIX
paanKaIoB, KAPOOKCHIBHON, THAPOKCUIILHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XUMHYECKMX CBOWCTB crupodna. Ilomumepusanus crtupona. CrocoObl
MOJIyYeHUS] U IPUMEHEHHE apOMATUYECKUX YTIJIEBOIOPO/IOB.

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

['eneTnyeckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJOTEHIPOU3BOAHBIX YIIEBOAOPOAOB. Peakiuu 3amernieHus
rajoreHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIly, IUAHOTPYNNy, amMuHOrpymmy. [lelictBue Ha
rajOreHNPOU3BOJAHBIE BOJHOIO W CHOUPTOBOTO pacTBopa wIEnoud. BiaummoperncTBue
JUTAJIOT€HAJIKAHOB C MarHUeM U IUHKOM. [IoHsTHE 0 MEeTaJIOOPTraHUYECKUX COEITMHEHUSIX.



Hcnonp30BaHne TajgoreHNpOM3BOAHBIX YTIEBOJOPOAOB B OBITY, TEXHMKE M MPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJbl W3yYEHHsS BEIIECTB M HX IPEBPALICHUI: H3y4CHUE
(U3MYECKUX  CBOWMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTb), KAaueCTBEHHBIX  PEaKIIHii
YIJEBOJIOPOAOB PAa3MUYHBIX KJaccoB (oOeciBeurnBaHWE OpPOMHOM WM HMOIHOW BOIBI,
pacTBOpa IEepMaHraHaTa KaJlMs, B3aUMOJCHCTBUE aleTHWIIEHA C aMMHUA4YHbIM PacTBOPOM
okcuna cepedbpa(l)), kauecTBeHHOE OOHApyKeHHUE YIJIepojia U BOAOPOJa B OPraHUYECKUX
BEILIECTBAX, MOJYYECHHUE STUJICHA U M3YYEHUE €r0 CBOMCTB, O3HAKOMJIEHUE C KOJUICKIUSMHU
«Hedtp» u «Yromp», ¢ oOpa3naMu IJIacTMacC, KaydyKOB W PE3UHBI, MOJIEIMPOBaHUE
MOJIEKYJI YTIE€BOAOPOI0OB U FAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoacoaepxkamme opranudeckue coeJMHECHUS.

[IpenenbHble ogHOATOMHBIE CUPTHL. CTpoeHue MoJeKyn (Ha mpuUMepe METaHoJia U
sTaHosia). [omosoruueckuit psng, obOmas QopMyna, U30Mepusi, HOMEHKJIaTypa W
kiaccuukanua. Pu3nyeckre CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CIUPTOB. BogopoaHbie
CBA3M MEXKIYy MOJIEKYJaMU CIOHPTOB. XHMHYECKHE CBOMCTBA: pPEAKUUU 3aMElICHUS,
JEeruipaTaluy, OKHUCJIEHHUS, B3aUMOJEUCTBHE C OpPraHUYECKUMU M HEOPraHMYECKUMU
kuciotamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIHPTHL. JIelcTBHE 3TaHONA M
METaHOoJa Ha OpraHu3M denoBeka. CHocoObl MONMy4YeHHMs M TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocteie >¢upnl, HOMeHKIaTypa u u3oMmepus. OcobeHHOCTH (UUYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbI€ COUPTHI — ITWICHTJIUKOJIb U TIUUEpUH. PU3MUECKUE U XUMHYECKUE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHMYECKUMH M HEOPTraHUYECKUMH
KHCJIOTAaMHU, KayeCTBEHHAas peakluus Ha MHOroaToMHble cnupThl. I[IpencraBnenue o
MEXaHU3ME peaKUUi HYKIeOPWIbHOro 3aMelleHus. JIelicTBUE Ha OpraHu3M YeJlOBeKa.
CriocoObl MoJTy4eHus: ¥ MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHue MOJIEKYJIbl, B3aUMHOE BIIMSHHME THIPOKCOTPYMIBI U OEH30JbHOIO
anpa. Pusnueckue cBoilcTBa (eHonma. OCOOCHHOCTM XUMHUYECKUX CBOWCTB (peHoIa.
KauectBennbie peakuun Ha @eHos. TokcuyHocTh (eHosa. CrnocoObl MONy4YeHUs U
npumeHeHue ¢penona. GeHondopmanbaeruHas cMoia.

KapOoHuiabHbIE COENMHEHUS — albJETHAbl U KETOHBbl. ODJEKTPOHHOE CTPOCHHE
KapOOHWJIBHON TPyNMbl. ['oMoIorMuecKue psijbl albJACTUI0B U KETOHOB, 001mas Gopmyia,
M30MEpUsl 1 HOMEHKIaTypa. PU3NUECKUE CBOWCTBA albJETHUI0B U KETOHOB. XHMHUYECKHUE
CBOMCTBa albJETUJOB M KETOHOB: peakuuud mpucoenuHeHusd. OKHCIEHHE abAeTruI0B,
KaueCTBEHHbIEC pPeaKIMK Ha anbaerupl. CriocoObl MOMyuyeHUs: U MPUMEHEHHE ajbJACTUIO0B U
KETOHOB.

OAHOOCHOBHBIE TpeiebHbIe KApOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KHUCIOT. M30oMepust 1 HOMeHKJIaTypa. Pu3nyeckre CBOMCTBA OJHOOCHOBHBIX
MpeAeNIbHbIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3U MEXAYy MOJEKYJIaMH KapOOHOBBIX
KHCJIOT. XMMHUYCCKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, PEAKIIHUS dTePU(PUKAIIUN, PEAKIIHH C
y4acTHUEM YIJIEBOJAOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbHUHOW KHCIIOTHI.
[TonsaTrie O TPOU3BOJHBIX KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3(pupax. Mnoroobpaszue



KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMPEECNbHBIX U apOMaTHUECKUX KapOOHOBBIX
KHUCIIOT, TUKAPOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IlpencraBurenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NAJIbMUTUHOBAS, OJEUHOBAs, JUHO/IE8AS, TUHONCHOBAS
KUCI0Thl. CiocoObl MOTy4YEeHHs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusie d¢upsl. ['omomormyeckuit psn, oOmas ¢opmyna, H30OMepUs U
HOMEHKJIaTypa. PU3NYEeCKne U XMMHUYECKHE CBOWCTBA: TMJPOJIM3 B KUCIOM W IIEIOYHON
cpezne.

XKupsl. Ctpoenue, pu3nueckue U XUMUYECKUE CBOICTBA )KMPOB: TMIPOJIU3 B KUCIION U
menouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPXKALIUX OCTATKU HENPEAEIbHBIX
AKUPHBIX KUCTOT. JKupel B mpupoie.

MBpBI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOmiasi xapakTepucTHka yriaeBonoB. Knaccudukanus yriaeBonoB (MOHO-, AHM- U
nojucaxapubl). MoHocaxapuabsl: INII0OK03a, PpyKTO3a, rajakTo3a, pudbo3a, 1e30Kcuproo3a.
@u3nueckue CBOMCTBA M HaxoxkzacHue B npupone. dorocuHTe3. XHMUYECKHE CBOWCTBA
[JIFOKO3bl: PEaKIMM C YYacTHEM CHUPTOBBIX W aNbJETMJHOM TpPYII, CIUPTOBOE U
MOJIOYHOKHUCHOE OpoxeHue. IIpruMeHeHue riatoKo3bl, €€ 3HAUYEHHUE B KU3HEAESITEIIbHOCTH
opranuszma. Jlucaxapuipl: caxapo3a, MaJbTO3a M JIAKTO3a. BoccraHaBiMBaromve Hu
HEBOCCTaHAaBIIMBArOIIMe aucaxapuiabl. ['maponns nucaxapunos. Haxoxaenue B npupone u
npumeHeHue. [lomucaxapuapl: KpaxMail, IIIMKOTeH U 1esuiono3a. CTpoeHue MakpoMOJIEKY
Kpaxmaia, TJIMKOreHa M ILeiuToio3bl. dusndeckne CBOWCTBA KpaxMajia W LEJUIIOJIO3bI.
XVMMHUYECKHE CBOMCTBA KpaxMajla: TUAPOIIN3, KAUECTBEHHAs PEaklysl C HOJAOM. XHUMHYECKUE
CBOMCTBA IEJUIIOJO3bl: TUAPOIN3, TNOdydyeHue >¢GupoB 1Hewono3sl. Ilonstue o006
HCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHBINM HIEIK).

DKcnepruMeHTAIbHbIE METO/Ibl U3YUEHHS BEIIECTB U MX MPEBPALIEHUN: paCTBOPUMOCTD
pa3IMYHBIX COUPTOB B BOJE, B3aUMOJCHCTBUE 3TAaHONA C HATPUEM, OKHUCIEHUE 3THIIOBOTO
CupTa B albJETW] HAa PAcKaJEHHOM MEIHOM IMPOBOJIOKE, OKHCIEHHE STUJIOBOIO CIUpPTa
AUXPOMATOM Kajiusl (BO3MOXKHO HCIIOJIb30BaHNE BUJICOMATEPUAIOB), KAUECTBEHHBIE PEaKLuu
Ha anpjeruabl (¢ ruapokcuaom auammuHcepeopa(l) m ruapoxkcunom meau(ll)), peaxuums
rimiepuHa ¢ ruapokcuaoM Mmenu(ll), xumuueckue cBoiicTBa pacTBopa YKCYCHOUM KHCIIOTHI,
B3aUMOJICCTBUE pacTBOpa IOK03bI ¢ ruapokcuaoM menu(ll), B3anmoaeiicTBue kpaxmana ¢
MOJIOM, pEIIeHHE OJKCIEPUMEHTANBHBIX 3a7ad 1o TemaM «ChoupTel M (EHOJbI»,
«Kap6oHoBbie KUCIIOThI. C0KHBIC YPUPHD».

A3oTcoaep:kalnue OpraHnyecKue coeuHeHus.

AMHUHBI — OpraHMyYecKkhe Mpou3BOJHbIE ammuaka. Kiaccudukanus aMHHOB:
anidarryeckue M apoMaTHYeCKue; MEepBUYHbIE, BTOpPUYHBIE U TpeTuuyHble. CTpoeHue
MOJICKYJI, oOmass ¢opMyna, HU30Mepus, HOMEHKIaTypa | (QU3NYECKHe CBOMCTBA.
XUMHUYECKOe CBOMCTBA anu(aTHUYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJKWJIMPOBAHUE,
B3aMMO/JICHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOUN KHUCIOTOU. CONM aJIKUIIaMMOHHUS.

AHUIIMH — TpeACTaBUTENIb aMUHOB apoMaruyeckoro psiaa. CTpoeHHe aHUJIMHA.
B3aumHoe BnMsHHME TpYII aTOMOB B MOJeKyJe aHuiauHa. OCOOEHHOCTH XUMHYECKHX
cBoiicTB anunuHa. KauecTBeHHbIe peakiy Ha aHWIMH. CriocoObl MOJTyYeHUs] M IPUMEHEHHUE
anudaTuyeckux aMmuHoB. [lonyueHre aHuIMHA U3 HUTPOOEH30a.



AmuHokuciotel. Homenknarypa u uzomepus. OTlenbHble MPEICTABUTENN  O-
AMUHOKMCIIOT: TJUIUH, ajaHuH. Ousndeckue CBOMCTBA aMHUHOKHUCIOT. XHUMHYECKHE
CBOMCTBA aMMHOKHUCJIOT KaKk aM(OTEpHBIX OpPraHMYECKUX COCAMHEHUM, peakIus
NOJIMKOHJIEHCAIINKM, oOpa3oBaHWE  TENTHIHOW  CBSI3M.  bHojoruueckoe  3HAYCHHE
aMUHOKHUCIOT. CUHTE3 U TUAPOJIU3 METTH/IOB.

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

DKCNEPUMEHTAIbHBIC METOJbI M3YyUYCHHUS BEILECTB M UX MPEBPAICHUI: PAaCTBOPEHHUE
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.

OCHOBHBIEC TOHATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHECHHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHb IMOJUMEPU3ALNU, CPEAHSAA MOJEKYsApHass macca. OCHOBHBIC

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

HOHI/IMepHBIG MaTCpHUaJibl. IInacTmaccel (HOJII/IBTI/IJIGH, ITOJIMIIPOIIHNJICH,
IMOJIMBUHUJIXJIOPU/, IMOJIMCTHUPOJI, MMOJIMMCTHIIMCTAKPHJIIAT, HOJ'II/IKap6OHaTBI,

MOJIMATUIIEHTEpEePTANIAT). Y TUIM3AUs U IepepadOTKa IIACTHKA.

OnacToMepbl: HaTypajbHbId KaydyK, CHHTETHYECKHME Kaydyku (OyTaJaueHOBBIH,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CUIMKOHBL. Pe3nHa.

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

[Tonumepsbl cnenuanbHOrO Ha3HaueHWs (Te(IIOH, KeBJap, BJIEKTPONPOBOASIINE
MOJIUMEPHI, OMopa3iaraeMblie OJIUMEPHI).

OKCHepUMEHTAIBHBIE METO/bl N3YUYEHUS BEIIECTB U UX IPEBPALLCHUI: O3HAKOMJICHUE
c oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJACTMACC, KayyyKOB, pEIICHHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue M1acTMacC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxzaenue MoJekyJaspHOW (GopMyJbl OPraHMYECKOTO COEAMHEHUS IO MAacCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXACHHUE MOJIEKYJISIpHON (HOpMyIbl
OpraHUYeCcKOro CcOeauHEHUs Mo Macce (00BEMY) NPOAYKTOB CrOpaHMs, MO KOJUYECTBY
BellecTBa (Macce, 00bEMY) NPOAYKTOB PEaKUUU W/WIM UCXOAHBIX BEILIECTB, YCTAHOBJIECHUE
CTPYKTYpHOU (hOpMYJIbI OPraHMYECKOTO BEIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB MJIU
CHIOCOO0OB TOJIyYeHUSs!, OINpeeeHHE OJU BBIXOJAa MPOAYKTAa PEAKIMH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanm3zanust MmexnpeaMETHBIX CBA3€H MPU U3yUYEHUHU OpraHnyeckoi xumuu B 10 kiacce
OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHSTUN, TIPUHATHIX B OTJIEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO1ue ecTeCTBEHHO-HAY4YHbIE TOHATHUSA: SIBICHUE, HAyYHbIN (akT, runoresa, TEOpHs,
3aKOH, aHaJN3, CUHTE3, Kiaccu(pukauus, HaOIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEb,
MOJIETUPOBaHHE.

@dusnka: marepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, DHEPTeTUUECKUi
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, (PU3MUECKUE BETUUNHBI,
€/IMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buomnorus: KJIEeTKa,  OpraHu3M,  OJKOcUCTema,  Ouocdepa,  MeTabOIHU3M,
HACIIEICTBEHHOCTh, aBTOTPOQHBII U TeTepoTpO]HBIN TUI TUTaHUs, OpokeHHe, (HOTOCUHTE3,
IbIXaHue, OCJIKU, YTIIEBOIbI, )KHUPBI, HYKJICHHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mose3Hple UCKOMAaeMbl€, TOILUIUBO.

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

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMMH.

AtoMm. CocTtaB aTrOMHBIX sxep. XuMHYeCcKH dyeMeHT. M3orombel. CrpoeHune
ANIEKTPOHHBIX 000JI0YEK ATOMOB, KBAHTOBBIE YHCJIa. DHEPreTUYECKUE YPOBHU U MOAYPOBHHU.
Atomuble opOutanu. Knaccudukanus XUMHYECKHX 3JeMEHTOB (S-, p-, d-, f-aiemeHTsr).
Pacnipeniesienre 3JE€KTPOHOB IO AaTOMHBIM OpPOUTAISAM. OJEKTPOHHBIE KOHQUIypaluu
aTOMOB 3JIEMEHTOB IEPBOrO—YETBEPTOrO IIEPUOJOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOH(UTYpallMH HOHOB. DIEKTPOOTPULIATETbHOCTD.

Ilepnognueckuit 3akoH u Ilepuomnueckas cucrema XuMHU4YecKux snemeHToB J[.M.
MenpneneeBa. CBs3b NMEPUOAMYECKOrO 3aKoHA W IleproanyecKkoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBHIX U CIIOXKHBIX BEIIECTB IO
rpyIIaM 1 nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M. Menneneena.

XHAMHUYECKas CBA3b. BUIbI XUMHUECKOHN CBS3U: KOBAJICHTHAS, HOHHAS, METAJUINYECKASI.
MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBS3U: OOMEHHBIM W JIOHOPHO-aKIIEITOPHBIM.
OHeprus U JuiMHA CBsI3U. 1IOJIIpHOCTB, HANPaBIEHHOCTh M HACHIIIAEMOCTH KOBAJEHTHOU
cBs3u. Kparnsie cBsa3u. Bogopoanas cBsizb. MeKMONEKYISIPHBIE B3AUMOIEVCTBHS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTHM aTOMOB. CBSA3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI ¢ UX T€OMETPUYECKUM CTPOEHUEM (HA MPUMEPE COECIWHEHHUN 3JIEMEHTOB BTOPOTO
TepuoJIa).

[IpeacraBneHre O KOMIUIEKCHBIX coeIMHEHHIX. (CoCcTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKCOOOpa3oBaresb, JIMTAHIbl. 3HAUYEHHWE KOMIUIEKCHbIX coequHeHui. I[lonarue o
KOOPAWHAIIUOHHOW XUMUH.

BemecTtBa MONEKYIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. THIIBI KPUCTAJUIMYECKHUX
PEETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonaTne o pgucnepcHbiXx cucremax. MctuHHBIE pacTtBOphl. IlpencraBienue o
KOJUIOMJHBIX pacTtBopax. CrocoObl BBIPAKEHHSI KOHLIEHTPAlMU PAacCTBOPOB: MaccoBas 0



BEIIECTBA B pAacTBOpe, MOJsipHAs KOHIEHTpauus. HacelllleHHble W HEHACHIIICHHBIE
pacTBOpPHI, paCTBOPUMOCTh. Kpuctannoruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHUYeCKUX BEIIeCTB. TpUBHAIbLHBIC Ha3BaHUS
OTAEIBHBIX MPEJCTABUTEIICH HEOPTraHUUECKUX BEIIECTB.

Krnaccudukanus XUMUYECKHMX peakluid B HEOPTaHUYECKOM M OpPraHMYECKON XHMHH.
3aKOH COXpAaHEHUSI MacChl BEILECTB; 3aKOH COXPAHEHUsS W TPEBpAIlEHUS] DHEPTUM MPHU
XUMHUYECKUX peakiusx. TermoBble 3(PEKThl XUMUYECKUX peakiuid. TepMoXuMHudecKue
ypaBHEHUSI.

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

OOpatumple W HeEOOpaTHMbIC peaklIud. XHUMHYECKoe paBHOBecue. KoHcTaHTa
XUMHYECKOT0 paBHOBECHS. DAKTOPHI, BIUSIIONINE HA MOJOKEHUE XUMUYECKOTO PaBHOBECHSI:
TeMIlepaTypa, NaBJICHUE U KOHIICHTPALMKM BEIIECTB, y4acTBYIOIUX B peakuuu. [Ipunnun Jle
[TaTenwe.

OnekTponuthueckas aucconuanus. CuiibHble U chadbie 3JeKTposuThl. CTeneHb
nucconmannu. Cpena BOJOHBIX  PAacTBOPOB: KHUCIOTHAsl, HEWTpaJibHAsA, IIEJIIOYHAs.
Bonoponnsiii nokazarens (PH) pactBopa. ['naponus cosneit. Peakinu nonHoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKUcieHus. OKUCIUTENb U
BoccTaHOBUTENb. [Iporiecchl OKHCIEHUST U BOCCTAHOBJICHUS. BakHEHIIME OKHUCIUTEIH U
BOCCTAHOBUTEIU. MeTOa S3JEKTPOHHOrO OaliaHca. DJEKTPOJIU3 PacCTBOPOB U PaACILIABOB
BELIECTB.

DKCIEpUMEHTANIbHBIE METOJIbI M3YUYECHUSI BEIIECTB U WX MPEBPAIICHUN: Pa3JI0KEHUE
MEPOKCHIa BOAOPOAA B MPHUCYTCTBUU KaTaau3aTOpPa, MOJEIN KPUCTAJUIMYECKUX PEHIETOK,
MPOBEJICHUE pPEaKIuii HMOHHOTO OOMEHa, OIpeeeHUuE Cpeabl PacTBOPOB C IMOMOIIBIO
WMHJIUKATOPOB, U3YUYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIIUU
1 TIOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heoprannuyeckasi xummusi.

ITonoxxenne HemeramnoB B Ilepuommyeckor cucremMe XUMUYECKUX dieMeHToB J[.U.
MenneneeBa U OCOOCHHOCTH CTPOCHHS UX aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJIOB.
AnoTpornus HEeMEeTauioB (Ha MpUMeEpPe KUCIIOpoia, cephl, pocdopa u yrieposa).

Bonopon. [lonydyenue, pusndyeckne u XMUMUYECKHUE CBOMCTBA: PEAKIIUU C METaJNIaMUA U
HEMETaJllIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuibl. TOIIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxaenue B npupoe, CrnocoObl MoayueHusi, GU3ndeckue U XuMUIeCcKue
CBOMCTBA. ['asioreHoBOIOpOIbl. BaxkHel e KUCI0POACOAEPKAIINE COEAUHEHNS TaJIOTEHOB.
JlabopaTopHbI€ ¥ MPOMBINIJICHHBIE CTIOCOOBI MTOTyYeHHS TaIOTeHOB. [[puMeHeHre rajioreHoB
Y UX COCIMHEHUM.

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

Cepa. Haxoxnmenue B TpUpOJE, CIOCOOBI TOJNYyYEHHs, (U3MUECKUE W XUMUUYECKHE
cBoiictBa. CepoBomopon, cyibbuasl. Oxcun cepwi(1V), okcun cepwi(VI). Cepuucras u



CepHasi KUCIOTHI U uX coju. OcoOOEHHOCTH CBOMCTB CEpHON KUCIOTHI. [IprMenenue cepsl u
€€ COeIMHEHNN.

A3zor. Haxoxxnenue B mpupoje, CrnocoObl MOJy4eHHs, (U3MUECKUE U XHUMUYECKHE
cBoricTBa. AMMUak, HUTpUbl. OKCHIIBI a30Ta. A30TUCTasi U a30THAsI KUCJIOTHI U MX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCIIOTHL. IIprMeHeHue a3oTa U ero CoOeIMHEHU. A30THBIE
yaoOpeHus.

®ochop. Haxoxnenue B npupojie, cniocodbl moaydeHus, Gu3nueckue U XUMHUUYECKHE
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
XMMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB, 00pa3oBaHHbBIX yriepogoM. Okcun yriepona(ll),
okcun yraepoaa(lV), yroiapHas kuciaora U €€ cod. AKTHUBHUPOBAHHBIM yIoJib, aacopOIus.
Oymnepensl, rpadeH, yriaepojHble HaHOTPYOku. I[IpuMeHeHuE TMPOCTHIX BEIIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COETMHEHHM.

Kpemuuii. Haxoxxnenue B mpupo/ie, CrocoObl MoTydeHus!, PU3nuecKkue U XuMUIeCKUe
cBoiictBa. Okcua kpemuus(1V), kpemHueBass KUCIIOTa, CHIIMKaThL. [I[puMeHeHrne KpeMHUs U
ero coenHeHn. CTEKII0, €ro MoIy4YeHue, BUAbI CTEKIIA.

[Tonoxenune wmetamoB B llepuoguueckoil cHCTEME XUMUYECKHX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHMS DJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OO0mue Quzndeckue
CBOMCTBa MeTaJIOB. [[puMeHeHne MeTamioB B ObITY U TexHUKe. CIlJIaBbl METAIIIOB.

DNEeKTPOXUMHUECKUN psAll HanpsokeHu MetaiioB. OOmue crnocoObl MOJIydeHus
METAJUIOB: THUAPOMETAJULYPIHsl, INHPOMETAILUTYprus, ayekTpoMerauryprus. Ilonarue o
KOppo3uu MeTayIoB. CriocoOBl 3a1IUThl OT KOPPO3HHU.

O6mas xapakrepuctuka MetaisioB |A-rpynnsl [lepuonnyueckoit cUCTEMbI XMMUYECKUX
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 KajubUui: MOJy4YyeHue, (U3MYeckue MU XHUMHUYECKHE CBOICTBA,
MPUMEHEHUE TMPOCTHIX BEIIECTB W HMX coeluHeHHUW. JKECTKOCTh BOJBI M CHOCOOBI €€
YCTpaHEHHUS.

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

O6mias xapakTtepuctuka MeTamioB nodounbix noarpynn (b-rpynm) Ilepuogmueckoit
CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

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

DOU3NYECKMEe U XUMHYECKHME CBOKWCTBA MApraHia M €ro COEAMHEHUM. Baxueunuue
coequHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranua(VIl). Ilepmanranar
KaJINsl, €r0 OKUCIUTENbHBIE CBOMCTBA.



dusnyeckue W XHUMHYECKHE CBOMCTBA JKejle3a H  ero coeguHeHuil. OKCHIEBL,
ruapokcuansl U conu xeneza(ll) u xeneza(lll). I[lonydenne u npumeHeHUe kelie3a U €ro
CILJIABOB.

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

[uuk: momyuyeHue, (u3HUECKHEe M XHUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA
OKCHJIa W THUJIPOKCHJA LWHKA, THJIPOKCOKOMIUIEKCHI LMHKA. [IpuMeHEHuEe IMHKa U €ro
COEIMHEHUM.

OKCIEpUMEHTANbHBIE METOJbl W3yYEHHs BEIIECTB M HUX IPEBPALICHUI: H3y4YCHUE
o0pa3oB HEMETAIOB, TOpeHHUE cepbl, Gocdopa, Keae3a, MarHus B KUCIOPOJE, U3YICHHE
KOJUIEKIMU «MeTamuibl U CIUIaBbl», B3aUMOJICHCTBHE MICIOYHBIX W IIEJTOYHO3EMEIBHBIX
METaJJIOB ¢ BOJOW (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPHAIIOB), B3aUMOJICHCTBUE ITUHKA
U JKeJe3a ¢ pacTBOpPAMU KHCIIOT M IIEJIOYEHN, KaUeCTBEHHbIE pEaklMM Ha HEOPTraHWYECKHUE
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€ coeMHEHUS», «A30T U PocPop U UX COeqUHEHUs», «MeTauibl
[JIaBHBIX TOJTPYIID», «MeTamibl TOOOYHBIX MOATPYIIID).

XUMHUSA U KM3Hb.

Ponp xuMum B oOecriedeHMHM YCTOMUYMBOIO pa3BUTHsS uenoBedecTBa. lloHATHE O
HAYYHBIX METOJIaX MO3HAHUSA U METOJOJIOTUHN HAYYHOTO HccaeaoBanus. Haydnbie mpuHIMIIBI
OpraHu3alMid  XUMHYECKOro Mpou3BOACTBA. [IpoMbIlIIeHHBIE CHOCOOBI  MONYYECHUS
BOKHEUINIUX BEIECTB (Ha MpUMEpe MPOU3BOACTBA aMMHAaKa, CEPHON KHUCJIOTHI, METAaHOJIA).
[IpomblliuieHHBIE CHOCOOBI MOMYYEHUS METAUIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHUE
OKpY’Karolel cpefpl U ero mnociaeAcTBus. Pojib XuMUM B OOECIEUEHUHM SHEPreTUYECKOM
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. beiroBas xumus. [IpaBuna 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.

Pacuérei: maccel BemecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM OO0bEMY OJHOTO M3 YYacTBYIOIIMX B peEakIMu BelIeCTB, Macchl (00BbEéMa,
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 OMNPEACTIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIU U



MOJIIPHOW KOHIICHTpAI[MM BEIECTBA B PACTBOPE, JOJU BBIXOJA MPOIYKTa PEaKUUu OT
TEOPETUUYECKH BO3MOXKHOTO.

MesxIpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeIMeTHBIX CBSI3€H MPH U3yYeHUH OOIIEeH 1 HEOPTraHWYeCKOM XUMHH
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, AaHalu3, CHHTE3, KIAcCH(UKAIUsi, MEePUOAUYHOCTh, HAONIOJEHUE, H3MEpEHUE,
HKCHEPUMEHT, MOJIEJIb, MOACITUPOBAHHUE.

®duszuka: mMatepusi, MUKPOMHp, MAaKpOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SJHEPTeTHUECKUI YPOBEHb, BEIIECTBO, TEJIO0, 00BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, WACAIbHBIN ra3, (U3NYECKUe BEIMYUHBI, €IUHHIIbI
U3MEPEHUs1, CKOPOCTh, IHEPIHsl, Macca.

buonorusa: kineTka, opraHums3M, 3KOCHUCTeMa, Ouocdepa, MeTraboIHM3M, MaKpo- U
MUKPODJIEMEHTBI, OCNKH, >KUPBI, YTJIEBOAbI, HYKICHMHOBbIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILLECTB U MMOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpasbl, FOPHBIE IOPOJIbL, ITOJIE3HBIE HCKOTIAEMBbIE, TOIINBO, PECYPCHI.

Texnomorus:  XUMHUYECKass MPOMBIIUICHHOCTb,  METAJUIyprUsi,  CTPOHUTEIbHBIC
MaTepuaibl, CEIbCKOXO3SIICTBEHHOE  MPOM3BOJACTBO, TMHINEBAs  MPOMBINIJICHHOCTS,
(dapmainieBTHUECKass IPOMBILUIEHHOCTb, IPOU3BOJACTBO KOCMETHYECKHX IpEraparos,
IPOU3BOJACTBO  KOHCTPYKLIIMOHHBIX  MaT€pUaioB, JJIEKTPOHHAs  MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUHU.

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

JINYHOCTHBIE PE3YJIBTATDI

B cooTBeTCTBUM € CUCTEMHO-AEATEIBHOCTHBIM MOAXOJIOM B CTPYKTYPE JUYHOCTHBIX
pPE3yNbTAaTOB OCBOCHHS TpeaMeTa «XHMHS» Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs
BBIJICJICHBI  CJICIYIOIIME COCTAaBJISIIOIIME: OCO3HAHME OOYYArOUIMMHCS  POCCUMCKOM
TPaXJAHCKOM WIACHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/ICJICHUIO; HAJU4Yhe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTb M CIOCOOHOCTH
OoOy4Jaronmxcsi PYKOBOJICTBOBATHCSI TPHUHATHBIMH B OOIIECTBE MpaBUJIaMd M HOPMaMH
MOBEJICHUS; HAJIW4YUEe MPABOCO3HAHMS, DKOJOTHYECKOM KYJIbTYPhI; CHOCOOHOCTH CTaBUTh
LIEJIK U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInuHOCTHBIE pe3yJIbTaThI OCBOCHMUS npeamMeTa «XuMuUsD» OTpaXkaroT
c(hOpPMHUPOBAHHOCTH OTBITA TTO3HABATEIHLHON M MPAKTUUYECKON JCATEIBHOCTH O0YJAIOIINXCS
B IIPOIIECCe peaan3annuu 00pa3oBaTeIbHON ACSTEIHHOCTH.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHMUS npeaMeTa «XuUMUD» OTpaXKaroT
c(hOpPMHUPOBAHHOCThH OIBITA TTO3HABATEILHON U MPAKTUUECKOMN JESITEIbHOCTH O0yJarOIUXCs
B IIPOIIECCE peaan3anuu 00pa3oBaTeIbHON ACITEIHHOCTH, B TOM YHCTIE B YACTH:



1) rpa:knaHCKOTr0 BOCIUTAHMS:

OCO3HAHUS OOYYAONIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U 0OS3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOIOPAJIKY;

IPEICTaBICHUS O COIMAIbHBIX HOPMAaX W MpaBUIIaX MEXKIUYHOCTHBIX OTHOLICHUU B
KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH NPU CO3JAaHUU Y4YCOHBIX
IPOEKTOB, PEHICHMH YYEOHBIX M TMO3HABaTEIbHBIX 3a/lay, BBIMOJHEHUU XHUMHYECKUX
AKCIIEPUMEHTOB;

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

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAYyYHOMY HACIEIUI0 OTECYECTBEHHOMU
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 I03HABATENIbHBIX MOTHBOB B IIOJYYEHUU U TMOCIEAYIONIEM aHAIIN3E
uH(MOpMAaIUHU O MEePEAOBBIX JTOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYallMM, CBA3aHHBIE C XUMHUYECKUMH SIBICHHUSIMU, 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) gopmMupoBaHNs KyJbTYPbI 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 TPYJIOBOU JIEATEIIBHOCTH;

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, KypEeHHUs);

5) TpyaoBOro BoCIMTAHUS:

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 KJlacca, 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 OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIbHON TpPAaeKTOPUU OOpa3oBaHMs,
Oyaymeil mpodeccun u peanu3aldyd COOCTBEHHBIX IKHU3HEHHBIX IIJJAHOB C Y4E€TOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

DKOJOTMYECKH  II€JIeCOO0OpPAa3HOr0  OTHOLIEHUS K MPUPOJE KaK  HCTOYHHKY
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 MIPUPOAOIIOIB30BaHNS;

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

HaJIM4YUsl Pa3BUTOTO 3KOJOTMYECKOTO MBIILICHHS, SKOJOTMYECKOM KYJIBTYPBI, OIBITA
NEATEIIBHOCTH DKOJOTHYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTHCS HMHU B
MO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO NPOTUBOCTOSATH UJCOJIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

MHPOBO33PEHUs, 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 MHUPE KAaK O E€IUHCTBE IPUPOABI U YEJIIOBEKa, B IIO3HAHUHU IIPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU IpoOJIeM COXPAHEHHSI IPUPOITHOTO PAaBHOBECUS;

yOEXKJIEHHOCTU B 0COOOW 3HAYMMOCTU XMMHH JJIi COBPEMEHHOW LMBHIM3AIMU: B €€
I'YMaHUCTHYECKOW HAMPAaBIIEHHOCTH U BAXKHOW POJIM B CO3/IaHUH HOBOMW 0a3bl MaTepuaIbHOM
KyJbTYpbl, B PELICHUH 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)KJ10T0 YJeHa 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
M3MEHEHUH, YMEHUs JellaTh 00OCHOBaHHBIE 3aKJIOYEHHUS 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 MO3HAHUIO, UCCIEN0BATEIBCKON IESITENBHOCTH;

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 pasIWyHbBIX cdepax mnpodeccrHoHaTbLHOM
NEATEIIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIC pe3yabTaThl OCBOSHHUS IMPOTPAMMBI 10 XUMHH Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIE JJIs1 (POPMUPOBAHUS MHUPOBO33PEHUS O0YUAIOIMMUXCS MEXIUCIUIUIMHAPHBIC
(MeXTIpeIMeTHBIC) OOIIEHAYYHBIC MMOHSATHS, OTPaKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa B CIICIU(PUKY METOJIOB MTO3HAHHUS, UCITOJIB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepws,
BCIIICCTBO, JHEPIHs, SBJICHHE, IPOIECC, CUCTEMa, HAydHBIH (akKT, NPHHIMUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOIIOeHNE, N3MEPEHNE, IKCIIEPUMEHT U
Jpyrue);

YHUBEpCAJIbHBIC  y4eOHBbIC  JeWcTBUSA  (TIO3HABATEIbHBIE, KOMMYHUKATHBHBIC,
peryJIaTHBHBIE), oOecreunBaromye GopMupoBaHUe (YHKIIMOHATILHONH TPaMOTHOCTH U
COIMATBHON KOMITETEHITUN 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOYYaloIMXCSl  HMCIOJIb30BaTh OCBOCHHBIE  MEXIUCHUILUIMHAPHBIE,
MHPOBO33pEHUYECKAE 3HAHUS W YHUBEPCAIbHBIC yUeOHBIC NEHCTBHS B ITO3HABATCIBHOW M
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OTPaKalOT OBJAJEHHE YHHUBEPCAIBHBIMH YUEOHBIMU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe e CTBHS

1) 6a30Bble JIOrHYeCKHE AeHCTBHSA:

CaMOCTOSITENIbHO (POPMYJUPOBATh U aAKTyaJIM3UPOBATh MpoOJieMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONPEACTATh LM JIESITEILHOCTH, 3ajJiaBasi mapaMeTpbl U KPUTEPUU HMX JTOCTHXKCHUS,
COOTHOCHUTD PE3YIbTaThl ICSITEILHOCTH C TTOCTABICHHBIMU 1EJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS: BBIACISITH
XapakTepHble TMPU3HAKU TIOHATUM W YCTAaHABJIMBATH HMX B3aUMOCBSI3b, HCIOJIH30BAThH
COOTBETCTBYIOIIME MOHATHUS JIJIs1 0OBSICHEHUSI OTJAEIbHBIX (JaKTOB U SIBJICHUIA;

BBIOMpaTh OCHOBAHUS M KPUTECPUM IS KIacCH(UKAIMK BEIISCTB W XUMHYCCKHUX
pEaKLNi;

YCTaHABJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, JCAYKTHUBHbBIC, IO AaHAJOTHH),
BBISIBJIATH ~ 3aKOHOMEPHOCTM W IPOTHUBOPEUHs] B  pacCcMaTPUBAEMbIX  SIBICHUSX,
(GhOpMYIMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHUS UCTIOJIB3YEMbIE B XUMUU CUMBOJIMUYECKUE (3HAKOBBIE)
MOJIEH, MPeoOpa30BbIBATh MOJEIbHBIC MPEICTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI)
dJIeMEHTa, XuMuueckas (opMyna, ypaBHEHHE XUMHUYECKOM peakIuu — TpPU PEIICHUU
y4eOHBIX ITO3HABATENBHBIX M MPAKTHUYECKUX 3a/1ad, MPUMEHSITh Ha3BaHHBIC MOJEIbHBIE



MPEACTABICHUS] ISl BBISIBICHUS XapaKTEPHBIX IMPHU3HAKOB HW3Y4YaeMbIX BELIECTB U
XUMHUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIAJIETh OCHOBAMH METOJI0OB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUUECKHUX PEAKIIUI;

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
CYXIICHUU;

BJIQJICTh HABBIKAMHU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U TPOBEICHUS YUYEHUYECKUX
JKCIIEPUMEHTOB, COBEpPUIEHCTBOBATh YMEHMsS HaOIOgaTh 3a XOJOM  Ipolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATH €r0 pe3ynbTar, GopMyInpoBaTh 000OIEHUS U BBHIBOIbI
OTHOCUTEJIBHO JOCTOBEPHOCTH pE3yJbTAaTOB HCCIEAOBAHUS, COCTaBJIATh OOOCHOBAaHHBIN
OTUYET O TIPOJICJIAaHHOM paboTe;

MpuOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENBLCKOW M NPOEKTHOW JIEATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEJIbHOMY MOHMCKY METOAOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B ITO3HAHHUSI.

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 NPENCTABICHUS, KPUTHUYECKH
OLICHMBATh €€ JJOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTH;

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

MpUOOpETaTh OMBIT UCIIOJIB30BAHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI
Y Pa3JIMYHbBIX MIOUCKOBBIX 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: MPUMEHATh MEXNpeaMeTHble ((PU3MUYEeCKHe W MATEeMATHYECKUE) 3HAKU W
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAIIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

3a/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1a€MOW TEMBI B XOJI€ IUATIOTa W/ 1IN
JIMCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYITHUPOBATH CBOM MPEIOKEHUS OTHOCUTEITHLHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

BBICTYIIATh C HpGSGHTaHHGﬁ PE3YIbTATOB MMO3HABATEIbHOMU ACATCIIbHOCTH, IMOJTYUYCHHBIX
CaMOCTOATCIbHO MWJIIM COBMCCTHO CO CBCPCTHHKAMHM IIPHM BBIIOJIHCHHHM XHMHYCCKOI'O



HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIETOBAHMIO CBOWCTB H3yYaeMBIX BEIIECTB,
peanu3anuy yueOHOro mpoekTa, 1 GOpMyIHUpOBaTH BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEJIOBAaHUN ITyTEM COTJIaCOBAHUS MO3ULMI B X0/1€ 00CYKI€HUSI 1 0OMEHA MHEHUSIMU.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHﬂZ

CaMOCTOSTENIbHO TJIAHUPOBATh U OCYILECTBIISATH CBOIO NMO3HABATENIbHYIO JACSTEIBHOCTD,
onpenenss e€ e U 3aa4l, KOHTPOJIMPOBATh U IO MEPE HEOOXOUMOCTH KOPPEKTUPOBATh
MpeAJIaraéMblii  AJITOPUTM JEHUCTBUN MpPHU BBINOJHEHWN YYEOHBIX M HCCIIEIOBATEIbCKUX
3az1a4, BbIOMpaTh Hanbosiee >3PGEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUYETOM MOTyYEeHUS HOBBIX
3HAHUH O BEIECTBAX M XUMUUYECKUX PEaKIUSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb JIESITEIIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YIIIyOJIEHHOM YPOBHE
Ha YpOBHE CpeaHEro ooOImero oO0pa3oBaHWsA BKJIIOYAKOT ClEHUPUUYECKUE ISl y4eOHOro
npeaMeTa «XUMHUsSD HaydHble 3HAHUSA, YMEHHS M CIOCOOBI JEWCTBUIl MO OCBOEHHIO,
MHTEPIPETAIMA U TPE0OpPa30BAaHUIO 3HAHUN, BUABI ACSITEIBHOCTU IO IOJIYYEHHIO HOBOTO
3HAaHUSA W NPUMEHEHUIO 3HAaHUN B Pa3JIMYHBIX YYEOHBIX CUTyalUsiX, a TaKKE B peallbHbIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C XUMHUEH. B mporpamme mo XMMHUM NpPEIMETHBIE
pe3yNbTaThl MPEACTABJICHBI IO TOJAAM HU3yYEHHUS.

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN: O MECT€ W 3HAYEHUM OPraHWYECKOW XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ poJd B O0OECIEUECHWH YCTOWYUBOTO PA3BUTHUS
YeJIOBEYSCTBA B PEIICHUU TMPOOJIEM DKOJIOTHYECKOM, JSHEPreTHYSCKOW |  IHIIEBOM
0€30IacCHOCTH, B Pa3BUTHUH MEIMIIMHBI, CO3/JAaHMM HOBBIX MaTEpHaJOB, HOBBIX MCTOYHUKOB
SHEPruu, B OOECHNEYEHUHU PAIMOHAILHOTO MPUPOJOMNOJIB30BaHMSA, B (HOPMUPOBAHUU
MHUPOBO33pEHUs M OOIEH KyJbTypbl YE€JIOBEKa, a TaKXKe€ JKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IPUPOAHOMN CpELE;

BJIaJICHUE CHCTEMOW XMMHUYECKHX 3HAHUM, KOTOPAs BKIIOYAET: OCHOBOIOJIATArOIIME
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SJIpO W 3JICKTPOHHas o0oJjiouka aTtoma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE U BO30OYXIEHHOE COCTOSIHUS aTOMa, THOpUIM3aIis aTOMHBIX
opOuTaneii, OH, MOJIEKYyJa, BaJIECHTHOCTh, YJEKTPOOTPHUIIATEIILHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISAPHBIM O0BEM, YIIIEPOJHBIA CKEJET,
(yHKIIMOHATBHAS TPYIINa, paJuKall, CTPYKTypHbIe PopMyIbl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJICTHBIC), U30MEpHUs CTPYKTYpHasi U MPOCTPAHCTBEHHAs (Fr€OMETpUYECKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKHUMN Psifl, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOA- U a30TCOAEPKAIIUE
OpraHNuYeCcKue COEMHEHUS, MOHOMED, MOJIUMED, CTPYKTYpPHOE 3B€HO,
BBICOKOMOJICKYJISIDHBIE COCUHEHUS; TEOpHH, 3aKOHBI (mepuommueckuii 3akon [J[. U.



MenneneeBa, Teopust CTpOeHUsi opraHudeckux BemectB A. M. byrtnepoBa, 3akoH
COXpPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHEHUsSI U MPEBPAILCHUS SHEPTUU TPU XUMUUYECKUX
peaKkimsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalmuye B OCHOBE NOHUMAHHS NMPUYMHHOCTA M CUCTEMHOCTH XWUMHUYECKUX SBJICHUM;
MPEJCTABICHUSI O MEXaHU3Max XUMHUYECKUX pEeakiui, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB WM TPYMI
aTOMOB B MOJICKYJIaX (MHAYKTUBHBIM W Me30MepHbId 3 dekThl, opueHtantsl | u Il pona);
(dakToNOrMYeCKre CBEIEHUST O CBOMCTBax, COCTaBe, IMOJIYYEHUH U 0Oe30MacHOM
UCIOJIb30BAaHUU BAKHEUIITUX OPTaHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU JIEATETbHOCTH
YyeJloBeKa, OOIMX HayYHbIX NPUHIMIIAX XUMHUYECKOTO TMPOU3BOJICTBA (HA MpUMEpE
MIPOU3BOICTBA METAHOJIA, IEPepabOTKH HEDTH);

c(OPMUPOBAHHOCTh ~ YMEHHWH:  BBISBISATH  XapaKTEpHbIE MPU3HAKU  TOHSTHM,
YCTaHABIIMBATh UX B3aWMOCBS3b, UCIOJIB30BATH COOTBETCTBYIOIINE MOHATUSA MPU ONMKUCAHUU
COCTaBa, CTPOEHUS U CBOWCTB OPTaHUYECKUX COCTMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCTOJB30BaTh XUMHUYECKYI0 CHUMBOJIUKY i1 COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB;

COCTAaBIIATb yPaBHEHUsS XHMHUYECKHX PpEAKUMA U PACKpbIBaTh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOTO
OanaHca STHX peakiui, peakluid MOHHOTO OOMEHa MNyTEM COCTABJICHUS WX MOJHBIX U
COKpaILIEHHBIX NOHHBIX YPABHEHHIA;

U3rOTaBIIMBaTh MOJIETM MOJIEKYJl OPraHMYECKUX BEHIECTB I WILTIOCTPALMU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpPMHUPOBAHHOCTh ~ YMEHHMH:  yCTaHaBIMBaTh  MPUHAIJEKHOCTh  HU3YyUCHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTABY U CTPOEHUIO K ONpPENeNEHHOMY KJaccy/Trpyrie
COCIMHEHM, JaBaTh WM Ha3BaHus 1O cucrteMmaruyeckor Homenkiatype (IUPAC) u
MPUBOJUTh TPUBHUAIIBHBIE HA3BaHMUS [JI1 OTHAEJIbHBIX MPEACTABUTENIEH OpPraHUYECKUX
BEILECTB (3TUJIEH, AlleTHJICH, TOJYOJI, TJIMLIEPUH, STUJIEHIIUKOIb, (eHOo, (popMaabaeru/,
aneTanbAeru, alleToH, MypaBbUHAsl KUCIIOTa, YKCYCHasl KHCJIOTa, CTEApUHOBAsI, OJIEMHOBAS,
MaJlbMUTUHOBAS KHUCJIOTHI, TJIMIIUH, allaHWH, MajibTo3a, (PYKTO3a, AHUIWH, TUBUHUI,
U30IIPEH, XJIOPOTIPEH, CTUPOJI U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPENETSATh BUJ XUMHUYECKON CBSI3M B OPraHUYECKUX
coeIMHEHUsX (KOBaJICHTHAsl U UOHHAsI CBA3b, G- U T-CBA3b, BOJOPOIHAS CBSI3h);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSATH MOJIOKEHUS TCOPUHM CTPOCHHSI OPTaHHMYECKUX
BemecTB A. M. Bytneposa st 00bSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh COCTaB, CTpoeHUe, (u3nyeckue W
XUMUYECKUE CBOMCTBA THUIMYHBIX TMPEICTABUTEICH Pa3IMYHBIX KJIACCOB OPTraHUYECKUX
BEILIECTB: QJIKAaHOB, IMKIOAJIKAHOB, aJKEHOB, aJIKaJIU€HOB, AJKHHOB, apOMAaTUYECKUX
YTIIEBOJIOPOIOB, CIIUPTOB, albJACTUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX
3(UpOB, KUPOB, HUTPOCOCTUHEHUN U aMHUHOB, aMHUHOKHCIIOT, O€IKOB, YIJIEBOJIOB (MOHO-,



I1- U TIOJMCAaXapyI0B), WITIOCTPUPOBATh T€HETUUECKYIO CBA3b MEXAY HUMH YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

Cc()OPMUPOBAHHOCTb YMEHHUS MNOATBEP)KIAATh HAa KOHKPETHBIX IPUMEpPAX XapakTep
3aBHCHUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KPAaTHOCTH U TUIA
KOBaJICHTHOM CBsI3M (G- M T-CBSI3HM), B3aMMHOTO BJIHMSHHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJax;

c(OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTh HUCTOYHUKHU YTIJIIEBOJOPOJHOIO CBIPbS
(HedTb, MPUPOAHBIN Ta3, YroOjb), CIIOCOOBI €0 MEepepabOTKH U MPAKTUYECKOE MPUMEHEHHUE
IPOAYKTOB EPEPAOOTKH;

c(OpPMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAONIOICHUU, W3MEPEHUHU, MOJICIHPOBAHUM, SKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS;

C()OPMUPOBAHHOCTb YMEHMsI MPUMEHSTh OCHOBHBIE ONEpPALUU  MBICIUTEILHON
JESTeIbHOCTH — aHalW3 M CHHTE3, CpaBHEHHWE, 0000IIeHNe, CHCTEeMAaTU3alllio, BBISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — I W3YYEHHUS CBOWCTB BEIIECTB U XUMHUYECKHX
peaKuuu;

C(OPMUPOBAHHOCTh YMEHHUM: BBIABIATH B3aMMOCBA3b XMMHUYECKUX 3HAHUU C
HNOHATUSIMM U TPEICTAaBICHUSMH JIPYTMX €CTECTBEHHO-HAayUHBbIX IpEeIMETOB njs Oosee
OCO3HAaHHOTO TIOHMMAaHHUs CYIIHOCTH MAaTepHUaJbHOTO €IWHCTBA MHpPA, HCIOIb30BATh
CHUCTEMHBIE 3HAHHUA IO OPraHUYECKOW XUMHUHU JUII OOBSICHEHHS W MPOTHO3HPOBAHUS
SBJICHUH, UMEIOILIUX €CTECTBEHHO-HAYUHYIO IPUPOLLY;

c(OpPMUPOBAHHOCTh YMEHUW: NPOBOAUTH PacUEThl MO XMMHYECKUM (QopMmyiaM Hu
YPaBHEHUSIM XUMHUYECKHX PEaKIUi C UCIOIb30BaHUEM (PHU3MUECKUX BEIMUMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacuéThl N0 HAXOXKJIEHUI0 XUMHUYECKOW (OPMYIbI BEHIECTBA MO H3BECTHBIM MAaCCOBBIM
J0JISIM XUMUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHHUsl, INIOTHOCTH I'a3000pa3HbIX BELLECTB;

c(OpPMUPOBAHHOCTh YMEHMI: MPOrHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATh C
MO3ULUNA HKOJOTMYECKON O€30MacHOCTH IMOCHEICTBHS OBITOBOM M IMPOU3BOACTBEHHOM
JESTENIbHOCTH YeJI0OBEKa, CBSA3aHHOW C TepepaboTKOM BEIIecTB, UCTOIb30BaTh MOyYCHHBIC
3HAHUSA I PUHITHS TPAMOTHBIX PEIICHUIA TPOOJIEM B CUTYaIIUAX, CBSI3aHHBIX C XUMUEH;

cOPMUPOBAHHOCTh ~ YMEHHMI:  CaMOCTOATEIbHO IUIAHUPOBaTb W NIPOBOAUTH
XUMHUYECKUNA DKCIEPUMEHT (MOJyYeHHWE W HM3yYEHUE CBOWCTB OPraHUYECKUX BELIECTB,
KaueCTBEHHBIC PEaKIMU YTJIEBOJAOPOJOB PA3IMUHBIX KJIACCOB U KHCIOPOICOIACPIKAIINX
OpPraHMYECKUX BEIIECTB, PEIICHHE OJKCIEPUMEHTANIBHBIX 33/ad [0 PaClO3HABAHHIO
OpTraHUYECKUX BEIIECTB) C COOJIIOICHHEM TIPaBMII 0€30MMaCHOTO OOpAIeHUs C BEMIECTBAMU U
nabopaTopHbIM 00Opya0BaHHEM, (HOPMYIMpPOBATh LIEJIb HCCIEAOBAHUA, NPEICTaBISATH B
pa3auuHOil  (opMe pe3ynbTaThl IKCIEPUMEHTA, AaHAIW3UPOBAaThb U OLCHUBATh UX
JTOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJII0AaTh MpaBMIa SKOJOTHYECKH 11€JIeCO00pPa3HOTo MOBEAEHUS B OBITY U TPYIOBOM
JESITEIbHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBbsl, OKPYXKAIOIIeH MPUPOIHOM cpenbl U
JOCTUKEHUSA €€ YCTOMYMBOTO PA3BUTHUS;



OCO3HAaBaTh OMACHOCTh TOKCUYECKOTO JIEMUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX
OPTraHUYECKUX BEIIECTB, MOHUMAs cMbIch rokasarens [1JIK;

aHAJIM3UPOBAaTh  11€J1IeCOO0Pa3HOCTh  NPUMEHEHUS OpPraHMYeCKUX  BEIEeCTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHMS PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIIECTBIIATH IEJICHANPABICHHBIH TTOUCK XHMHYECKOM
nH(OpMAIUU B pa3IMYHBIX NCTOYHUKAX (HAydHAsl U y9eOHO-HAy4YHas JIUTEpaTypa, CpeacTBa
MaccoBoil mHpopmaiuu, UHTEpHET U Jpyrue), KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopmalio, nepepadbarbiBaTh €€ W HCMHOJb30BaTh B COOTBETCTBHHM C IOCTaBJICHHOM
y4eOHOM 3a1a4eil.

11 KUIIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OOmas W HEOPTaHWUYECKas XUMUSDY
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUNA: O  MaTepualbHOM  E€IUHCTBE  MUDA,
3aKOHOMEPHOCTSX W TO3HABAEMOCTU SIBJICHUN MPHUPOJBI, O MECTE W 3HAYCHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK U €€ POJIM B 00ECIICUCHUU YCTOMYMBOIO Pa3BUTHS, B PEIICHUU
npo0JieM HSKOJIOTUYECKOW, HHEPreTUYECKOW U THUIIEBOM O€30MacHOCTH, B Pa3BUTHHU
MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEPHAIOB, HOBBIX MCTOYHHUKOB SHEPTUH, B OOCCIICUCHHU
pPalMOHAIIBHOTO TMPUPOJIONONIBL30BaHus, B (OPMUPOBAHMM MHPOBO33PEHHUS U  0OOmIeH
KYJbTYphl 4YEJOBEKa, a TaKKe OHKOJOTMUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
30POBBIO U IPUPOTHOM CPEAE;

BJIQJICHUE CHCTEMON XUMHUYECKUX 3HAHHM, KOTOpAas BKIIOYAET: OCHOBOIOJIATAIOIINE
MOHSTUS — XUMHUYECKUM DBJIEMEHT, aToM, SApO aToMa, M30TOIMBI, AJEKTPOHHAs 000J0YKa
atoma, S-, P-, 0-aroMHbBIC OpOWTaIM, OCHOBHOEC M BO30YKICHHOC COCTOSHHS aTOMa,
rUOpUAN3ALINS aTOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPULIATEIHLHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasi CBsA3b (KOBaJICHTHAs, NOHHAsI,
MeTaJuInuecKasi, BOJAOPOJIHAS), KpUCTAJUIMYECKas: PEIIETKA, XUMUYECKasl PEakilysi, pacTBop,
ANEKTPOIUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTAYECKAST JUCCOLMALINS, CTENEHb JUCCOLUALINH,
BOJIOPOJIHBIM IOKa3aTellb, OKUCIUTEIb, BOCCTAHOBHUTEIb, TEIIOBOU 3(PPEKT XUMUUYECKON
peaKIuu, CKOPOCTh XUMHUUYECKOM peakiMy, XMMUUYECKOE PaBHOBECHE; TEOPUU M 3aKOHBI
(Teopust BJIEKTPONMTHUUECKOW AuccolManuu, nepuoauyeckuid 3akon JI.VMI. MeHnneneesa,
3aKOH COXpPAaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBpAlICHUS SHEPrUU IIPHU
XUMHYECKUX PEaKIHsIX, 3aKOH IMOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JICHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XMMHUH, MUPOBO33PECHUECKUE 3HAHUS, JeXKallue B
OCHOBE TOHUMAaHUSI MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; COBPEMEHHbIC
MPEJCTAaBICHUS] O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJICKYJISIPHOM U
HaJMOJIEKYJISIDHOM YpPOBHSIX; TMPEJCTAaBICHUS O MEXaHW3Max XUMHUYECKUX peakiHii,
TEPMOJMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHUS, 0 XUMUYECKOM
PaBHOBECHH, PaCTBOpaX M AUCIEPCHBIX cUCTeMaX; (DaKTOJOTHYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIY4YeHUH U 0€30MMacHOM HMCIOJIb30BAHUM BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB
B OBITY M TPAKTUYECKOW JEATEIHHOCTH 4YeJOBEKa, OONMX HAyYHBIX MPUHIIUAIIAX
XUMHYECKOTO MTPOU3BO/JICTBA;



c(hOPMHUPOBAHHOCTh yYMEHHWH: BBISBISATH  XapaKTEPHbIC MPHU3HAKK  TIOHSTHH,
YCTaHaBJIMBATh X B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUSA MPU OMUCAHUU
HEOPraHMYECKUX BEILIECTB U UX MPEBPALLCHU;

c(hOpPMHUPOBAHHOCTh YMEHHUS UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTABIICHUS
dbopMys BEIIECTB M yPAaBHCHUN XHUMHYECKUX PEAKIUNA, CHCTEMAaTHYECKYI0 HOMEHKIATYPy
(IUPAC) u TpuBHaIbHBIC HA3BaHUS OT/ICIIBHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh yMEHHUSl ONPENEIATh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJ XMUMHYECKOW CBs3M (KOBaJieHTHasi, MOHHAS,
MeTaNInyecKasi, BOJOPOAHAs ), TUIl KPUCTAJUIMUECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHS OOBICHATH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BHA
XUMHUYECKON CBSI3M W THUMA KPUCTAIUIMUECKON pEmETKH, OOMEHHBIH U JIOHOPHO-
aKIIEITOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJICHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHUMN: KJIACCHU(PUIUPOBATh: HEOPTraHWYECKUE BEIIECTBA MO HUX
COCTaBY, XUMHUUECKHE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrommx
BEILIECTB, TEIUIOBOMY 3(P(PEKTy peakiuu, U3MEHEHUIO CTEIEHEW OKHUCIEHHUS 3JIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTajau3aropa U JPyrue); CaMOCTOATEIbHO BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KiIacCU(PUKAIIMN N3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKITUi;

c(hOpPMHUPOBAHHOCTh YMEHHUSI PACKphIBaTh CMBICI Mepuoandeckoro 3akona JI. W.
MeHnneneeBa U JAEMOHCTPUPOBATh €r0  CUCTEMATU3UPYIOUIYI0, OOBACHHUTEIBHYIO H
MPOTHOCTHUYECKYIO (PYHKIUU;

c(hOPMHUPOBAHHOCTh YMEHHM: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUYECKUX 3JIEMEHTOB IMEPBOr0—4ETBEPTOro nepuoaoB lleproanueckoil CucTeMbl
J.. MeHnneneeBa, HCHONb3Yysl MOHATHUS <«OHEPTETHYECKUE YPOBHH», «IHEPreTUYECKHUE
MOJyPOBHM», «S-, P-, 0-aTOMHBIC OpOUTAHY», KOCHOBHOE M BO30YKIEHHOE SHEPrETHUECKUEC
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUUYECKUX
3JIEMEHTOB M HMX CO€AWMHEHUM 1o nepuojaM u rpynmnam llepuoanueckoint cucremsr [l H.
MeHneneeBa, BaJICHTHbIE BO3MOKHOCTH AaTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX
AIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapakKTepu3oBaTh (OMUCHIBATH) OOIIHUE XUMUYECKHUE
CBOWCTBA BEUIECTB pPAa3JIMYHBIX KIJIACCOB, IMOATBEPKIATH CYIIECTBOBAHUE TIE€HETHYECKON
CBSI3U MEXJYy HEOPTaHMYECKUMM BELIECTBAMHU C MOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTH yMEHUSI packpbIBaTh CYIIHOCTb: OKHCIIUTEJIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIIEHUS JJIEKTPOHHOIO OajaHca 3THUX
peakiuii, peakiuii MOHHOTO OOMEHa TMyTEM COCTAaBJICHHUS WX TOJHBIX M COKPAIIEHHBIX
MOHHBIX YPaBHEHH; peaKIuil THIPOJIN3a; PEaKIui KOMIIEKcooOpa3oBaHus (Ha MpuMepe
TUAPOKCOKOMILJIEKCOB IIMHKA U aTFOMHHUSA);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peakiuii ¢ y4€ToM HUX JIHEPreTHUYECKHUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs] CKOPOCTH
XUMUYECKON PEaKIMi B 3aBUCHUMOCTA OT pPa3IUYHBIX (HaKTOPOB, a TaKXKE XapakTep
CMEIIEHUSI XUMUYECKOTO PAaBHOBECHUS IO/ BIUSHUEM BHEITHUX BoO37eicTBUN (mpuHIUn Jle
[Iarenbe);



c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh XUMUYECKHE PEAKIMH, JIeKAIIUe B
OCHOBE TMPOMBIIIUICHHOTO TIOJIYYCHHsS] CEPHOW KHCIIOThI, amMMHuaka, oOIue Hay4dHbIC
NPUHIMIB XMMUYECKUX TPOU3BOJICTB; 11€J1eCO00Pa3HOCTh NMPUMEHEHUS HEOPraHUYeCKUX
BEILIECTB B MPOMBIIIIICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJaX HAYYHOTO ITO3HAHUS
SIBJICHUI TIPUPOJIBI — HAOJIOJICHUE, U3MEPECHHE, MOJICITMPOBAHNE, SKCTIEPUMEHT (peabHbIN U
MBICJICHHBIH), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHSITh 3TH 3HAHUS MPU
HKCIIEPUMEHTAJILHOM HCCIIEIOBAHUM BEIIECTB M JJII OOBSICHEHUS XUMHUYECKUX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOAE, MPAKTUUECKON AESITEIBHOCTH YEJIOBEKAa U B TMOBCEIHEBHOM
KU3HU;

c(hOPMHUPOBAHHOCTh yYMEHHUS BBIABIATH B3aWMOCBSI3b XUMUYECKHX 3HAHUM C
HNOHATUSIMU W TPEACTABICHUSAMHU APYIMX €CTECTBEHHO-HAYYHBIX MPEIMETOB Jyisl OoJee
OCO3HAHHOT'0 MOHMUMAaHUs MaTEPUATBHOTO €UHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHHUSI MPOBOIAUTH PACUETHI: C MCHOJb30BAHUEM TOHSITHI
«MaccoBast 107151 BEIIIECTBA B PACTBOPE» U «MOJISIpHAS KOHILICHTPAIIM; MACChI BEILIECTBA UJIU
o0b€Ma raza MO HU3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0BEMY OAHOrO W3
YyYaCTBYIOIIUX B PEAKIIMU BEIECTB; TEIUIOBOTO 3(pdekTa peakinu; 3HaUCHUS BOJIOPOTHOTO
MOKa3aTelisl pacTBOPOB KHUCIOT U IIEJIIOYEN C M3BECTHOM CTENEHBIO IHCCOLMAIMU; MAaCChI
(00BéMa, KOJIMUECTBA BEILIECTBA) TPOIYKTA PEAKIIUU, €CIIA OJHO U3 UCXOAHBIX BEIIECTB JaHO
B BHJIC PACTBOPA C ONPEAECIEHHONM MACCOBOM JOJIEW PACTBOPEHHOTO BELIECTBA WM JAHO B
M30bITKE (MMEET MPUMECH ); JIOJIH BBIX0J1a TPOJIYKTa PEaKIIUn; 00bEMHBIX OTHOIICHHI ra30B;

cOPMHUPOBAHHOCTh ~ YMEHUH:  CAMOCTOSITENIbHO  IUJIAHUPOBATh U MPOBOAMTH
XUMUYECKUN HKCIEPUMEHT (TPOBEECHUE pEaKIMii HOHHOTO OOMEHa, IOJTBEPKICHHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHWYECKUX BEILECTB, OMPEEICHUE CPEJIbl pACTBOPOB BEIIECTB
C TIOMONIBI0 HWHIUKATOPOB, H3YyUYCHHUE BIMSHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh
XUMUYECKON pEaklMM, PEIICHUE SKCIEPUMEHTANbHBIX 3aJady Mo TtemMaM «MeTauiby U
«Hemeramnel») ¢ coOmtoneHMeM TpaBuUil O€30IAaCHOTO OOpAIlCHHWS C BEIISCTBAMH H
J1a00paToOpHbIM 000pyAOBaHUEM, (POPMYIUPOBATH 1I€JIb KCCIECNOBaHUs, MPEIACTABIATh B
paznmuuHoi  (opMe pe3yibTaThl DAKCIEPUMEHTA, AaHAJIU3UpPOBATh M  OLEHMBATh HUX
JOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh YMEHUM: COOIOATh MPaBUJIa MOJIH30BAHUS XUMHUYECKOW TTOCYI0M
u j1abopaTopHBIM O0OpYyJOBaHHEM, OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIUSIMA TIO BBITMOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB, HKOJOTHUYECKHU
11eJ1IecCO00pa3HOTO TIOBEJEHUSI B OBITY W TPYAOBOM ACSATEIBHOCTH B IEISAX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYXKAIOWIEH NPUPOJHON Cpenbl M JOCTHUKEHHS €€ YCTOMYMBOIO
pa3BUTHSI, OCO3HABaTh OMACHOCTh TOKCHYECKOTO JIEMCTBUS HA IKUBbIE OpPraHU3MbI
OIPEICIEHHBIX HEOPTaHUYECKHUX BEIIECTB, MOHUMAasi CMbIC nTokazaTresis 111K

c(hOpPMUPOBAHHOCTh YMEHHU: OCYIIECTBIIATH LI€JICHANPABICHHBIN MOUCK XUMHUYECKOMN
nH(pOpMaIUKU B pa3IMYHbIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas JIUTepaTypa, CPeACTBa
MaccoBoil mH(popmaruu, UHTEpHET W Npyrue), KPUTUUECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpopmaruio, mnepepadbaTsiBaTh €€ W HUCIOJIB30BaTh B COOTBETCTBHUU C TIOCTABIICHHOMN
y4eOHOM 3a1auei.
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1.1 [Tepuonuueckas cucreMa XUMHYECKUX 9
anemenToB JI. . Menaeneena
1.2 Crtpoenue BemniecTBa. MHOroOOpasue BEIIECTB 11
1.3 XUMHYECKUE PEaKIUU 19 3
Hroro mo paszneny 39

Pa3nea 2. Heopranuyeckasi Xumust




2.1 Hemeramisl 31 3
2.2 Meraiibl 23 2
Uroro no pazneny 54
Pa3zpen 3. Xumus 1 ;Ku3HbL
3.1 MeTobI TO3HAHMS B XMMUM. XHMUS U 5KU3Hb 9
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
INOYPOYHOE IIVTAHUPOBAHME
10 KJIACC
KosanuyecTBO yacoB
Ne Hara
. Tema ypoka Beero Kontpoabubie IIpakTuueckue 3yeHns
padoThI padoThI
1 [IpenmeT u 3HaYEHNE OPraHUYECKON XUMHUH, MPEICTABIECHUE O 1
MHOTO00pa3uu OPraHUIECKUX COCTUMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa yriiepoja (OCHOBHOE U
2 BO30YX/IEHHOE COCTOSIHUS ). BasieHTHBIE BO3MOKHOCTH aToMa 1
yriepoaa
3 XuMHUecKasi CBA3b B OPraHUYECKUX COCAMHEHUSX. MeXaHU3Mbl 1
00pa3oBaHMs KOBAJIGHTHOM CBS3H, CIIOCOOBI pa3phiBa CBs3eH
4 Teopust ctpoeHus oprannyeckux coenuHenud A. M. bytiepoa 1
5 Buasl nzomepun: cTpykTypHasi, IpOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 1
3(PeKTH B MOJIEKYJIaX OPraHUIECKUX COCTMHEHUN
5 [IpencraBnenue o KIacCHPUKAIUU U CUCTEMaTHIECKast 1
Homenknarypa (IUPAC) opranudeckux BemiecTs
Knaccudukanms peakiuii B OpraHu4ecKoi XUMUH
CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 TEME 1



AJKaHBI: TOMOJIOTHYECKHIA psijl, o0mas popmyna, HOMEHKIATypa U

o U30MEPUSL, AEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT

10 dusnueckue U XMMUYECKHE CBONCTBA aJIKaHOB

11 Haxoxnaenue ankanoB B npupoze. CriocoObl Moiny4eHus u
IIPUMEHEHNE AJIKaHOB
Huknoankansl: obmiast popmyrna, HOMEHKIATYpa U U30MEPUs,

12 0COOEHHOCTH CTPOCHHSI U XUMHUYECKUX CBOMCTB, CIIOCOOBI
IIOJIyYEHUS U IPUMEHEHUE
Pemienne pacu€THbIX 3a7a4 Ha OINpeIeIEHUE MOJIEKYJIIPHON

13 (opMyIIbl OPraHMYECKOr0 BEIIECTBA 10 MACCOBBIM JIOJSIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €ro cocras. CucreMaTuzauus u
00001IeHNE 3HAHUIT IO TeMe
AJIKeHbI: TOMOJIOTHYECKUH psill, 001as popmylia, HOMEHKIIATypa,

14 3JIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHast U LIUC-TPaHC-U30MEPHUs AIIKEHOB

15 du3nyecKue 1 XMuMHUYECKHE CBOMCTBA alnkeHoB. [IpaBuio
MapkoBHHKOBa

16 CrniocoOblI nosydeHus U NpUMEHEHUE aJIKeHOB

17 [IpakTuueckas padora Ne 1 mo teme "[lonydenue sTuiieHa u
M3y4YEHUE ero CBOMCTB"

18 Pemenne pacuéTHbIX 3aa4 Ha ONpeieIeHIUEe MOJIEKYISIpHOI
(bOopMyJTBI OPraHMYECKOTO BEIIECTBA

19 AnKagueHsl: CONpPSKEHHbBIE, U30JUPOBAHHBIE, KyMYJIUPOBaHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOSHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB

21 CrniocoOblI nostydeHus U NpUMEHEHUE allIkaIueHOB
AJIKMHBI: TOMOJIOTHYECKUN psiJl, 001ast popmyiia, HOMEHKIIATYpa,

22 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,

23

duznyeckue cBoiicTBa

XMMHYECKHE CBOMCTBA AJIKKNHOB




24 KauecTBeHHbIE peakIMy Ha TPOHHYIO CBSI3b 1

25 CniocoObI 1oTydeHus: ¥ TPUMEHEHUE ATKHHOB 1

26 Pemenue 3a1a4: pacu€Tsl 10 YpaBHEHUIO XUMHUYECKOH peaKIiu 1

27 CucreMmaruzanys 1 0000IeHNE 3HAHUN IO TEME 1
ApeHBI: TOMOJIOTHYECKUH psiJl, 0011ast popmyrna, HOMEHKIATYpA.

28 DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJI OeH30J1a 1 1
TOJIYOJa, UX (pU3NIEeCKue CBOKWCTBA

29 XMMHYECKUE CBOWCTBA aPEHOB: PEAKIIUU 3aMEILECHUS 1

30 XUMHUYECKHE CBOMCTBA apPEHOB: PEAKIMH IPUCOSTUHEHUS, 1
OKHCJIEHHE TOMOJIOTOB OeH3011a

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUpOJIa 1

39 Pemenne pacu€THBIX 3a1a4 Ha ONpeAEIeHUE MOJIEKYISIPHOM 1
(OpMyJIBI OPraHUYECKOTO BEIECTBA

33 CriocoObI mosrydeHus 1 IPUMEHEHNE apEeHOB 1

34 I'enernyeckas CBsI3b MEXKAY pa3IHYHBIMU KIacCaMH 1
YTJIEBOAOPOIOB

35 Pacuérel o ypaBHEeHUAM XMMUYECKUX peakiuid. CucreMaTu3ams 1
U 0000111eHe 3HaHUI! 110 TeMe

36 [Ipuponansiii ra3. [lonyTHele He(TAHbBIE ra3bl

37 KaMeHHBI# yronb U NpoJIyKThl €ro nepepadoTKu 1

38 Hedtb 1 ciocobs! e€ nepepadborku. [Ipumenenre npoykToB 1
nepepaboTKu HePTH

39 I'eneTnueckas CBsI3b MEKAY pa3IMIHBIMU KJIACCAMH 1
YTJIEBOJOPOIOB

40 lNanorenonpoun3BoIHBIE YTIEBOOPOIOB: ANEKTPOHHOE CTPOCHHUE; 1
peaKIy 3aMeIleHus rajoreHa

41 JelicTBue menodeit Ha TaJIOreHNpon3BOaHbIE. B3auMoelicTeue 1
JUTAIOTEHAIKAHOB C MAaTHUEM M ITHKOM

42 CuctemaTtuzanusi 1 0000IIeHNE 3HAHUH 110 Pa3Iery 1




"Vrnesonopoas!"

43 KoHnTtposbHas paborta mo teme "YriaeBogopoabr"”
[IpenenbHbie 0OJTHOATOMHBIEC CIIUPTHI: TOMOJIOTUYECKHMA PsiJl, 001Ias

44 dbopMmyIa, CTpOCHHE MOJICKYJI, U30MEpHsl, HOMEHKIIATYPA,
Kiaccuukanus, Gu3nyeckre CBOMCTBa

45 XUMHUYECKUE CBOICTBA MPEACTbHBIX OJHOATOMHBIX CIIUPTOB

46 CrniocoOblI 1osTy4eHus U NPUMEHEHUE OJJHOATOMHBIX CIIUPTOB

47 [IpocTeie 3¢hupbl: HOMEHKIIATypa U U30MEPHsi, 0COOEHHOCTH
($U3NUECKUX U XUMUYECKUX CBOMCTB

48 MHoOroaToOMHbIE CIIUPTHI: ITUICHTIUKONb U TIUIEPUH, UX
busnyeckue 1 XuMUYECKHe CBONCTBA

49 CriocoObI mosTydeHust 1 IPUMEHEHNE MHOTOaTOMHBIX CITUPTOB

50 @DeHOI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE CBOWCTBA.
Tokcu4HOCTH PeHOIa

51 XuMu4eckue cBoicTBa (heHoma

52 Crioco0slI MoTy4eHus ¥ IpUMEHeHne GeHoa

53 [IpakTuueckas padora Ne 2. Pemenue skcriepruMeHTaIbHbBIX 3aj1a4
no teme "CrnupTsl ¥ peHosnbr"

o4 CuctemaTtuzanusi 1 0000IIeHNE 3HAHU 110 TeMe
Anblieruipl ¥ KETOHBI: 3JIEKTPOHHOE CTPOSHHE KapOOHUIBHOM

55 IPYTIIbI; TOMOJIOTHYECKUE PsAbI, 001ast popmyiia, u3oMepus u
HOMEHKJIaTypa

56 Anblerupl ¥ KeTOHbI: (PU3UUECKUEe CBOMCTBA; PEaKIIUU
PUCOECTUHEHNUS

57 Peakninu okuciieHust 1 Ka4eCTBEHHBIE PEaKIUH aJbICTHI0B U
KETOHOB

58 CriocoObI nostyueHust albIeruI0B U KEeTOHOB

59 OIHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KHCIIOThI, 0COOEHHOCTH

CTPOCHUSA UX MOJICKYJI




N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, UX (pU3HUecKue

60 .
CBOWCTBA

61 XVMHYECKUE CBOWCTBA MPEEIbHBIX OHOOCHOBHBIX KAPOOHOBBIX
KHUCIIOT

62 OcoOeHHOCTH CBOWCTB MypaBbUHOW KUCIOTH. MHOTOOOpasue
KapOOHOBBIX KUCIIOT
OCoOEHHOCTH CBOWCTB: HETIPEICIBbHBIX H apOMaTHYECKIX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBurenu BeICHIMX KapOOHOBBIX KHCIOT

64 [ToHsATHE O TPOM3BOIHBIX KAPOOHOBBIX KHCIIOT

65 CriocoObI mosTydeHus 1 IPUMEHEHNE KapOOHOBBIX KHCIIOT

66 CrnosxHble 3(hUpbl: TOMOJIOTUYECKUH psil, oO1iast popmyna,
U30MEpHs 1 HOMEHKJIaTypa

67 ®dusnyeckue 1 XUMHUECKHE CBOMCTBA 3(UPOB
Pemenne pacu€THpBIX 3a7a4: IO YPaBHEHUIO XUMUYECKOH PEaKIIiH,

68 Ha OIPEICTICHUE MOJICKYIISIPHON (hOPMYJITBI OPraHUIECKOTO
BEIIEeCTBA

69 [IpakTuueckas padora Ne 3. Pemenue skcnepuMeHTAIBHBIX 33124
no teMe "Kap6oHoBbie kucaoThl. CioxHbIe F3PUpbI"

70 XKupsr: crpoeHue, pu3nUecKue 1 XMMUYECKHE CBOMCTBA
(Tuoponus)

71 Oco0eHHOCTH CBOWMCTB JKUPOB, COJIEPIKAIIUX OCTATKU
HETPEICTbHBIX KUPHBIX KHCIOT. JKUpPHI B IpUpo/ie

79 Mpiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
nericteue. [lonsaTue o cuaTeTHYECKUX Moromux cpeactpax (CMC)

73 I'eneTnueckas CBsi3b YIiIeBOJIOPOJIOB U KUCIOPOACOIEPKAIUX
OpPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUSIM XUMHUYECKHUX PEAKIIUN

75 CucremaTu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe

76 OO0mas XxapakTepruCcTHUKa YTJIEBOJIOB U KiIacCU(PHUKAIUS YTIIEBOI0OB




(MOHO-, ¥- ¥ TIOJTUCaXaPH/IbI)

77 Monocaxapuibl: (pu3nuecKre CBOMCTBA U HAX0XKIEHUE B IPUPOJIE

78 [IpumeHeHne rIoKo3bl, €€ 3HAYEHUE B )KU3HEACATEIbHOCTH
opranusma

79 Jucaxapunpl: caxaposa, MaJIbT03a U Jlakto3a. Haxoxenue B
NpUPOJEC U MPUMEHEHHUE TUCaXapuioB

80 [Tonucaxapuapl: CTpOEHHE MaKpPOMOJIEKYI, GU3HUECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

81 [TonaTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenne pacueTHbIX 3a1a4 Ha OIIpeIeTICHUE OJIU BbIXO/a
MPOIYKTa PEaKIUu OT TEOPETUUYECKU BO3MOKHOTO

83 CucremaTtu3zanus U 0000IICHIE 3HAHHM 10 pa3Jeiy

84 KontponbHas padota o teme "Kucinopoacoaepxkaine
OpraHUYecKHue coequHeHus"

85 AMUHBI: K1accuduKkalys, CTpoeHue MoJeKy, oomas Gpopmyna,
U30MEpHUsi, HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

86 XUMHYECKHE CBOMCTBA an(PaTHIECKUX aMUHOB

87 AHWINH: CTPOEHUE aHWJINHA, 0COOEHHOCTH XUMHUECKUX CBOMCTB
aHWJIMHA

88 CriocoObI mosTydeHus 1 IpUMEHEHNE amupaTHYecKX aMHHOB

89 AMUHOKHCIIOTBI: HOMEHKIJIaTypa U U30MepHsl, (pu3ndeckue
cBoiicTBa. OTAeNbHbIE IPEACTABUTEIH 0-AMUHOKHUCIIOT

90 XUMHUECKHE CBOICTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOe
3HaYeHHe aMUHOKHUCIOT. CHHTE3 U TUPOIIN3 NENTUIO0B

91 benku xak npupoaHble NOIUMEPHI; CTPYKTYPBI OEJIKOB

92 XUMUYECKUE CBOWCTBA OEIIKOB

93 A3oTcoiepKaliie reTepouKINUYecKue COeTMHEHUS.
HyxkenHoBbIe KUCIIOTBI: COCTaB, CTPOEHUE U OHOJIoTHYecKas poJib

94 [Ipaktrueckas padota Ne 4. PermeHue sKCriepuMeHTATBHBIX 337124




no Teme "A3o0TcoaepiKallue opraHu4eckue coeAuHeHus"
95 [TpakTrueckas padora Ne 5. Penienne skcriepuMeHTAIBHBIX 337124 1 1
1o TeMe "Pacno3HaBaHue OPraHUYECKUX COCAMHEHUMN"
96 KonTtponbHast pabora o Teme "A30TcoAepiKalfe OpraHndeckue 1 1
coeMHeHUs"
97 OCHOBHBIE TIOHATHS XMMHUH BBICOKOMOJICKYJISIPHBIX COSAMHCHUN U 1
METO/Ibl UX CUHTE3a —IIOJIMMEPHU3ALIUS U MOTUKOHACHC AU
98 [TnacTmaccel. YTunuzanus u nepepadoTKa riacTuka
99 DnacToMepbl: HaTypallbHBIN CHHTETUYECKHE Kayayku. Pesnaa 1
100 Bonokna: HaTypanbHble, HCKYCCTBEHHBIE, CHHTETHUECKUE. 1
[Tonumeps! cenuantbHOr0 Ha3HAYECHUS
101 [IpakTuueckas padora Ne 6. Pemenue skcnepuMeHTaIbHbIX 33124 1 1
1o teme "Pacno3HaBaHue macTMacc U BOJIOKOH"
102 O06o001IeHre U cUCTeMaTU3aIMsl H3YYeHHOTO MaTepHraa 1mo TeMe 1
"BbICOKOMOJIEKYJISIPHBIE COSMHEHMS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 3 6
11 KUIACC
KosmmuecTBo yacos
Ne Hara
w/n Tema ypoka Beero Kourpoabnbie IIpakTuyeckue wiydeHus
padoThI padoThI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKH 37eMeHT. V30Tombl 1
2 CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB, KBAHTOBBIC UHCIIa 1
3 Knaccudukaius XuMUIECKUX JIEMEHTOB (S-, p-, d-, f-ameMenTsI) 1
4 Pacnipenenenue >51eKTpOHOB IO ATOMHBIM OpOUTAISIM 1
5 DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB JIEMEHTOB B OCHOBHOM U 1

BO30YXIEHHOM COCTOSTHUHU

3J'ICKTpOHHBIC KOH(bI/IpraI_II/II/I HOHOB. BHCKTpOOTpI/II_IaTCJIBHOCTL

[Tepuonnueckuii 3akoH u [leprnoanyeckast cucTeMa XUMUYECKUX




anemMeHToB /I. 1. Menzaeneesa, CBs3b C COBPEMEHHON TEOPUEN
CTPOEHUS ATOMOB

3aKOHOMCpHOCTI/I H3MEHEHMS CBOMCTB XUMHUUYECKUX DJIEMEHTOB B

8 00pa3yeMbIX UMU NMPOCTHIX U CI0KHBIX BEILECTB 10 IPYyIIaM U
nepuojam

9 CucreMaruzanys 1 00001LIeHEe 3HAHNUI 10 TEME

10 Bunbsr xumudeckoii cBsi3u. MexaHu3mMbl 00pa30BaHUsI KOBAICHTHOM
cBA3U. BonoponaHas cBsi3b. MEXMOIEKYIJISIPHBIE B3aUMOJACUCTBUSA
BaneHTHOCTP ¥ BaJICHTHBIE BO3MO>KHOCTH aTOMOB. CBS3b

11 NIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM
CTPOEHHEM

12 IIpencraBieHnst 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTAB U
HOMEHKJIAaTypa

13 BemecTBa MOIEKyISIpPHOTO U HEMOJIEKYJIIPHOTO CTpOeHUs. THIibl
KPUCTAJINYECKUX PELIETOK U CBOMCTBA BEILIECTB

14 ITonsatue o nucnepcHsbIx cucremax. Ilpeacrasinenne o KOJUIOUIHBIX
pacTBopax

15 HcTuHHBIE PacTBOPHI: HACBILICHHBIE U HEHACBIILIEHHBIE,
pactBopuMocTb. Kpucramioruaparst

16 CriocoObI BEIpOKEHHS KOHIIEHTPAIIUU PAaCTBOPOB

17 Pemenue 3a1a4 ¢ nCnosib30BaHUEM MOHATHH '"MaccoBas 10O
pacTBOpEHHOrO BeliecTBa'", "MoJIIpHas KOHLICHTpaus'"

18 Krnaccudukanys n HOMEHKIIaTypa HEOPraHUYECKUX BELLECTB

19 Cuctemaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe
KonTponbnas padora no temam "Ctpoenue aroma. [lepuonnyeckuit

20 3aKkoH u [lepuoanueckas cuctema XuMu4eckux ieMeHTos [[. 1.
Menneneesa", "Crpoenue Beniectsa. MHOrooopasue BemecTB"
Krnaccudukanus XuMHuecKUX peakliii B HEOpraHM4ecKoi u

21 OpraHMYEeCcKOil XMMUU. 3aKOH COXPAHEHHUS MacChl BEUIECTB; 3aKOH

COXpPAaHCHUSA U NIPEBPALICHUA SHEPIrUU IIPU XUMHUYCCKUX PCAKIUAX




TeroBbie 3G hexTh XUMUYECKUX peakiuid. TepmMoxumudeckue

22 1
YpaBHEHHUS

93 Brruncnenus no ypaBHEHUSIM XUMUYECKUX peakuil U 1
TEPMOXUMHUYECKUM YPaBHEHUSIM

24 CKOpOCTh XMMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX 1
¢bakropoB. Katanus u karaanzaTopsl

25 I'oMOreHHsbIe ¥ reTepOreHHbIE peaKkuu 1

26 [TpakTrueckas padorta Ne 1 mo teme "BnusHue pa3innaHbIX 1
(hakTOpOB HA CKOPOCTh XUMHUYECKON peakun"

27 OOparumbie 1 HEOOpATUMBIEC PeaKIIUU. XUMHUYECKOE PABHOBECHE 1

28 [IpakTuueckas pabota Ne 2 o Teme "BriusiHue pa3aTu4HbIX 1
(hakTOpOB Ha MOJOKEHUE XUMUIECKOT'O paBHOBeCHS"

29 DnexTponuTuyeckas auccoruaus. CHUIbHbIE U cialbie 1
AeKTponuThl. CTEeNeHb JUCCOIUAIIUN

30 Nonnoe npoussenenue Boapl. Cpena BOAHBIX paCTBOPOB. 1
Bonopoansrit mokazarens (pH) pactBopa

31 I'mpponus coneit. Peakiuu, mpoTekaromume B pacTBOpax 1
ANIEKTPOJINTOB

39 [IpakTuueckas padora Ne 3 o teme "Xumuueckue peakiuu B 1
pacTBopax JIEKTPOJIUTOB"

33 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiy. Baxknelnme 1
OKHUCJIUTEIN U BOCCTAHOBUTEIH

34 MeTo/ 37IeKTPOHHOTO (3JI€KTOHHO-HOHHOTO0) OanaHca 1

35 DIJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEIIECTB 1

36 Pemrenue 3anay pa3nuyHbIX TUIIOB 1

37 Pemenne 3aia4 pa3snuyHbIX TUIIOB 1

38 Cuctemaru3zanus 1 0000IIeHNe 3HaHUH 110 TeMe "XuMHUYecKue 1
peakuun"

39 KonrtponbHas pabora no Teme "XumMuueckue peakiun" 1




ITonoxxenne HeMeTauioB B Ileproaudyeckon cuctemMe XMMHUYECKUX

40 anemeHToB /1. V1. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS UX
aToMoB. du3nueckue cBONCTBAa HEMETAIIOB

41 Annotponus HeMeTauIoB (Ha MpUMepe KUciIopoaa, cepsl, pochopa
U yriepoja)

42 Bonopona: nonydenue, pusnueckue 1 XMMHYECKHE CBOMUCTBA.
Maapuast

43 ["anoreHsl: HaX0XIEHHE B IPUPOJE, CIIOCOOBI TTOTy4EHUS,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA

44 I"anorenoBoopobl. BaxkHeliue kuciopoicoaepxaiiye
COEJIMHEHUS TaJOr€HOB

45 JlaGopaTopHble U IPOMBIIIIEHHbIE CLIOCOOBI OIYYEHHUs T'aJOr'€HOB.
[IpuMeHeHMe TajJoreHoB U UX COeMHEHUIN

46 [IpaxTuueckas padorta Ne 4. Pemenue skciepuMeHTaIbHBIX 331a4
o TeMe "["anorensr"
Kucnopoa: nabopaTopHble U IPOMBIIUIEHHBIE CIIOCOOBI OIY4YEHUS,

47 ¢usnueckue U xumudeckue csoiictra. O30H. [Ipumenenue
KHCIIOpOJia ¥ 030Ha

48 Oxkcuabl ¥ IEPOKCUIBI

49 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

50 Cepa: HaXOXXJIEHUE B IPUPOJIE, CIIOCOOBI MONTyueHus, pu3nyeckue u
XUMHUYECKHE CBOWCTBA

51 CepoBopopo, cyab(uabt

59 Kucnopoaconepxamue coeauneHus cepbl. OCOOEHHOCTH CBOMCTB
CEpPHOM KHUCJIOTHI

53 [TpakTruyeckas pabora Ne 5. Pemenue skcrepuMeHTaIbHbBIX 3a/1a4
no teme "Cepa u e€ coequHeHus"

54 A3OT: HaX0XJIeHUE B IPUPO/JIE, CIIOCOOBI MOJTy4YeHHUs, (PU3NUECKUe U
XUMHUYECKHE CBOKMCTBA. AMMUAK, HUTPUBI

55 Kucnopoaconepxamue coeunenus azota. OCOOEHHOCTH CBOWCTB




a30THOU KUCIOTBI

56 [IpuMeHeHue a30Ta U €ro coeAMHEHUN. A30THBIE YI00peHUS 1

57 ®ocdop: HaxXOXKAEHUE B IPUPOJIE, CIOCOOBI MOTYyYCHHUS, 1
¢dusnveckue u xumuuyeckue cBoiicta. Pochuast u pochun

58 Oxkcunbl hocdopa, pochopconepxkamme kuciaotel. Cosn 1
dbocopHOIi KHCTOTHI

59 [Ipumenenue pochopa u ero coenuuennii. DochopHbie ynoopeHus 1

60 [TpakTuyeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 3a7a4 1
no Teme "A30T u pocdop u ux coeauHeHU"

61 VYraepol: HaX0XKAEHUE B IPUPOJIE, AJUIOTPOIIHBIE MOAU(PUKALINH; 1
(bu3nyecKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE

62 Oxkcun yranepona(ll), oxcun yrnepona(lV), yronsHast kuciora u e€ 1
COJH

63 Pemrenue 3a1a4 pa3inyHbIX THIIOB 1

64 Kpemuuii: Haxox1eHue B MPUPOJE, CIIOCOOBI MOTyYeHUs, 1
¢bu3nyecKkre 1 XUMHUYEeCKHe CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHueBasi KUCI0Ta, CUIIMKATHI 1

66 [TpumeHeHHne KpeMHHUS U ero coeAnHeHui. CTekI0, ero NojJy4eHue, 1
BUJIBI CTEKJIA

67 Pemenne 3ama4 pa3snuyHbIX TUIIOB 1

68 Cuctematu3zanus u o6o01meHue 3Hanui no reme "Hemeranst" 1

69 Konrponsnas padora no reme "Hemeramisr" 1

70 AHanus pe3ynbTaToB KOHTPOJIBHON padOThl, KOPPEKLHSI OIIMOOK 1
[Tonoxenue meramon B [lepuoanyeckoit cucreMe XUMHYECKUX

71 351eMeHTOB. OCOOEHHOCTH CTPOCHMS AJIEKTPOHHBIX 000JI0UeK 1
aTOMOB METaJUIOB

7 OO6mme guznyueckre cBOMCTBA MeTAIUTOB. [IprMeHeHe MeTaioB B 1
OBITY U TEXHUKE

73 CmunaBsl MetasuioB. Kopposust Mmetanion 1




74

Pemenue 3aaa4 pa3JInuYHbIX TUIIOB

DIEeKTPOXUMHUYECKUHN Pl HAMpsoKeHW MeTaiioB. Oomue

& CIOCOOBI MOJTYYCHUSI METAIIJIOB
Oomas xapakrepucTtrka MetauioB |A-rpymrmsr [lepuoanyeckoit

76 CUCTEMbI XUMHMUYECKHUX 2JIEMEHTOB. HaTpuii 1 Kanuii: ojry4eHue,
(hU3UYECKHEe U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE TIPOCTHIX
BEIIECTB U UX COCAUHCHUIN
O6mas xapakrepuctrka MetayuioB ||A-rpynmst [lepuoaunuaeckoii

77 CUCTEMbI XUMUYECKHX 3JIEMEHTOB. Marnui U KajabUUii: MOJIy4eHUE,
(du3nyYecKre U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE MPOCTHIX
BEIISCTB 1 UX COCAUHCHUIN

78 JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

79 ATIOMUHUHR: IoNyYeHue, pU3nvecKkre U XUMHUECKHUe CBOICTBA,
MPUMEHEHUE

80 AmdoTepHBIE CBOWCTBA OKCUIA U THIPOKCH 1A ATFOMIHUS,
TUJIPOKCOKOMIUIEKCHI aJTFOMUHUS, X IPUMEHEHUE

81 Pemenue 3aga4 pa3nuyHbIX TUIIOB

82 [TpakTuueckas pabota Ne 7. PemieHue skciepuMeHTaNbHBIX 3324
1o TeMe "MeTausl IIaBHbIX oArpymnmn"

83 OO61as xapakTeprcTUKa METaNIOB NOOOUHBIX noarpynn (b-rpymnm)
[Teproanueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB

84 Pu3nyYecKre 1 XMMUYECKUE CBOMCTBA XpOMa U €r0 COEAUHEHUM, UX
IIPUMEHEHNE

85 Baxneiimne coenuHenust Mapranua. [lepmanranar kanus, ero
OKHCIIMTEIbHBIE CBOMCTBA

86 dusnueckre 1 XUMUYECKHE CBOMCTBA JKeJIe3a U €r0 COeIUHEHUI.
[Tonydyenue u npuMeHEHNE CIUIABOB KENe3a

87 du3nueckue U XMuMHUYECKHE CBOMCTBA MEIU U €€ COSIMHEHUM, X
IIPUMEHEHNE

88 dOu3nyeckne U XUMHYIESCKIE CBOMCTBA IIMHKA M €T0 COSAUHEHUH, MX




IIpUMEHEHHE. | NIPOKCOKOMIIEKCHI [IMHKA

[TpakTrueckas padota Ne 8. Penienne skcriepuMeHTAIBHBIX 3371a4

89 " | 1
o TeMe "MeTaibl MOOOYHBIX MOATPYIIT

90 Pemienue 3a1a4 pa3inyHbIX THIIOB 1

o1 O060061eHre U cucTeMaTU3alus U3y4eHHOT0 MaTepualia o TeMe 1
"Metaibt"

92 Kontposbnas padora mo teme "Mertamibr"

93 AHanu3 pe3yinbTaToB KOHTPOJIBHOU PabOThI, KOPPEKLIHUs OIIHOOK

94 Ponb xumun B o0ecrieueHuN YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA. 1
[ToHsTHE O HAYYHBIX METO/IaX HCCIIEAOBAaHNUS BEIIECTB

95 Hay4nple IpUHIMIIBI OPraHU3aul XUMHYECKOTO IPOM3BOJICTBA. 1
[TpombltIeHHBIE CITOCOOBI MOTYYSHHS BAXKHEUIITNX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH CPe/Ibl U €ro MOCIeICTBUS

97 XuMus ¥ 310pOBbE YEJIOBEKA. JIEKapCTBEHHBIE CPEICTBA

98 XuMud vy, Posib XMy B 00eCcIIedeHUH ITAIIEBOM 1
0e30macHOCTH

99 Kocmernueckue u napdromepHsie cpectBa. beitoas xumus 1

100 XWMHS B CTPOUTENBCTBE. BaskHENIINE CTPOUTEIBHBIE U 1
KOHCTPYKIIMOHHBIE MaTEePHAIIBI

101 XuMus B celnbCKOM X03sicTBe. OpraHndeckre 1 MUHEpaJbHbIe 1
ynoOpeHus

102 Cuctemartu3zanus 1 00001IeHHe 3HAHUH 110 TeMe 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






