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OenepanbHas pabodas mporpaMma IO y4eOHOMY MpeaMeTry  «XUMUs
(yrnyOnénHbeiii ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBEHHO-HAy4HBIE MPEAMETHI)
(masnee COOTBETCTBEHHO — MporpamMma MO XUMHUHU, XMUMUS) BKIIOYAET MOSCHUTEIbHYIO
3aMUCKYy, COAepKaHue OOydeHUs, TUIAHUPYEMbIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI
10 XMMHH, TEMAaTUUECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHAA 3AITUCKA

[IporpamMma 1Mo XMMHUK Ha yYpOBHE CpeIHEro olIiiero odpazoBaHusi pa3paboTaHa
Ha ocHoBe denepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «0O6 oOpa3oBaHUUB
Poccuiickoit ®enepanuu», TpeOoBaHUI K pe3ylbTaTaM OCBOCHMs (enepanbHOU
oOpa3zoBaTeibHOM  mporpamMmbl  cpeaHero  oomiero  o6pazoanusa(POIl  COO),
NpeaCcTaBlIeHHBIX B DenepalbHOM TOCYJIapCTBEHHOM O0O0pa30BaTEIbHOM CTaHAApTE
COO, c¢ yuérom Konuenuuu npenojgaBaHus y4yeOHOro TmpeaMeTra «XUMHUI»B
oOpa3oBarenbHBIX OpraHu3anusax Poccuiickoii denepannu, peanu3yrolnnX OCHOBHBIC
oOpa3oBareibHbIE TPOTPAMMBI, M OCHOBHBIX TOJOXKEHUH «CTpaTeruu pa3BUTHUS
BocniuTanusi B Poccuiickoit @enepanuu Ha nepuon o 2025 roma» (Pacnopsbkenue
[TpaBurennsctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YIiyOJNEHHOTO M3YyYEHHs 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HayyHOro obpaszoBanus ydamuxcs 10-11 kmaccoB. U3yuenue mpeamera,
peanuzyemoe B ycIoBUAX AUGdepeHIInpOBaHHOTO, MPOPUIHHOTO 00YUYeHUs, TPU3BAHO
oOecrieuuTh 00I1€00pa30BATENBHYI0O U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUIsl a[anTallid X K OBICTPO MEHSIOIIMMCS YCJIOBHSM >KU3HU
B COIIMYME, a TAKXKe JUIsl IPOJOIKEHUSI 00yUEHHS B OpraHU3alMsIX MPOoPeCcCHOHAIBHOTO
0o0pa30oBaHus, B KOTOPBIX XUMUS ABJISETCS OJHOW U3 IPUOPUTETHBIX TUCIIUILINH.

B nporpamme 1o XMMUHM Ha3Ha4Y€HHUE TpeaAMeTa «XHUMHs» MOJIy4aeT MOAPOOHYIO
UHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBomosararomumu nonoxenuamu ®I'OC COO
0 B3aMMOOOYCJIOBJIEHHOCTH 1LIEJIEH, COJIepKaHusl, pe3ylbTaTOB 00yUeHusl U TpeOOBaHUH
K YPOBHIO IMOJATOTOBKU BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SIBIISIIOTCS CJEAYIOIIME
BBITIOJTHSIEMBIE TTPOTPAMMOM 110 XUMHUH () YHKIIAU:

— “H(OPMALIMOHHO-METOJMYECKasl,  pealus3alus  KOTOpodl  obecrmeunBaer
MOJTydYeHUE TMPEJCTABICHUS O LEsIX, COJAEp)KaHWHU, OOIIed cTpaTeruu OOy4yeHHs,
BOCIMTAHUS U PA3BUTHS OOYYAIOIIMXCS CPEJICTBAMU MpeaMeTa, U3y4yaeMoro B paMKax
KOHKPETHOTO TPOdUIIs;

— OpraHU3alMOHHO-TIAHUPYIOLIas, KOTOpas MpeaycMaTpUBaeT OIpeeliCHuE:
NPUHLUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIBHOCTH U3YUEHHs y4eOHOro MaTepuara,
KOJIMYECTBEHHBIX M KAaYE€CTBEHHBIX €r0 XapaKTEePHCTUK; MOAXOA0B K (OPMHUPOBAHUIO
COJEPKATEIbHOM OCHOBBI KOHTPOJSI W OIGHKHM OOpa3oBaTEIbHBIX JOCTH)KCHHI
o0yJarouxcs B paMKax MTOTOBOM aTTecTamuu B (OpME €IUHOTO TOCYIapPCTBEHHOTO
9K3aMEHa M0 XMUMHHU.



denepanbHas padovas nporpamma | Xumus. 10-11 knaccesl (yrayO€HHBINH ypOBEHB)

[Tporpamma aiis yriay0iaEHHOTO H3yUYCHUS XUMUU

— yCTaHaBIMBaeT WHBAPUAHTHOE MPEIAMETHOE COJEpXKaHUE, O0s3aTCIBHOE IS
M3YYCHUS B paMKaxX OTACIbHBIX MpoQuieH, NpemxycMaTpUBacT paclpeeicHUue |
CTPYKTYPHPOBAaHHUE €r0 MO KJaccaM, OCHOBHBIM COJICP)KATEIIBHBIM JIMHUSM/pa3ieiiaM
Kypca;

— nmaéT MpUMEpPHOE pacrpeaesieHne y4eOHOr0 BpPEMEHH, PEKOMEHIYEMOTO IS
U3YUYCHUS OTACIBHBIX TEM;

— MpejyIaraeT MPUMEPHYIO MOCIIEeIOBATEILHOCTh HM3yUYeHHUS YYeOHOTO Marepuaja
C YYETOM JIOTUKH ITOCTPOCHHUS Kypca, BHYTPHIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CH;

— JaéT METOJMYECKYH0 WHTEPIpETAlHI0 IejeH W 3a7a4 HW3YYCHHs MpeaMeTa Ha
yriay0JaEHHOM YPOBHE C YYE€TOM COBPEMEHHBIX TPHOPUTETOB B CHCTEME CPEIHETO
o0mero oOpa3oBaHMs, COJEPKATCILHON XapaKTEPUCTHKU IJIAHUPYEMBIX pPe3yJbTaTOB
OCBOCHHSI OCHOBHOW 0OOpa30BaTEIbHOW MPOrpaMMbl CPEIHEr0 O0OIero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEJAMETHBIX), a TaKKe C y4éTOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATCIBHBIX JACHCTBUH O0OOYyYaromerocs I0 OCBOCHHIO COJACpPIKaHUS
npeaIMera.

[To BceM Ha3BaHHBIM TIO3UIMSAM B IMporpaMMe IO XUMHUHU TPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C 00y4YeHHEeM XHMHH Ha YPOBHE OCHOBHOTO 0011ero oopa3oBanus. 3a
npeleraMy yCTaHOBJIEHHON NPOrpaMMON MO XMMHH 00s3aTesIbHON (MHBApUAHTHOM)
COCTaBIIAIONICH coJiepkaHUsi y4eOHOro mnpeaMera «XuUMHUsS» OCTAETCS BO3MOKHOCTH
BIOOpa €ro BapHaTHBHOW COCTAaBJISIONIEH, KOTOpas JOJDKHA  OIpPEAeNAThCAB
COOTBETCTBHHM C HANpPABIECHUEM KOHKPETHOTO MPOoduiis 00yUdeHusl.

B cootBerctBUM ¢  KoHuenTtyaibHbIMH  nojioxkeHusiMmu @~ OI'OC  COOo
Ha3HAYEHUU TPEAMETOB 0a30BOro ©  YINIYOJIEHHOTO YpPOBHEH B  CUCTEME
nudepeHITMPOBAaHHOTO 00YUCHHS Ha YPOBHE CPEHETO 00I1ero o0pa3oBaHus XUMHS Ha
ypOBHE VYrayONEHHOTO W3Yy4YeHHUs HANpaBIeH Ha peaju3alui0 MPEEMCTBEHHOCTHUC
MOCIICYIOIIMM 3TaroM TMOJIYYEHUS] XUMHYECKOTO OOpa30BaHMsI B pamMKax HU3YYCHUS
CIEIUANBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKMX JHUCIUIUIMH B BYy3aX W
OpraHu3aluiaX CpeaHEero MPoQPEeCCHOHATBHOTO 00pa3oBaHuUs. B 3Tol cBsi3u u3yueHUe
npeaMeTa «XUMHs OPUESHTHPOBAHO MPEUMYIIIECTBEHHO HA PACIIMPEHUE U yIrayOIeHue
TEOPETUYECKOM ¥  MPAKTHUYECKOW  MOATOTOBKA  OOyYaromIuxcsi,  BBIOPABIINX
onpenenéHHbpli Mpopmib 00y4eHHs, B TOM YHCJIE€ C TMEPCHEKTUBON MOCIETYIONIETO
MOJIYYCHHsS] XUMHUYECKOTO O00pa3oBaHUsS B OpTraHM3aIUsax MPOPECCHOHATBHOTO
obOpazoBanusa. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO k mimaHUpyeMbIM
pesynbTataM ocBOoeHUs (henepanbHON 00pa30BaTEIBLHONM MPOTPaAaMMBbI CPEHETO 00IIEro
o0Opa3oBaHus W3Y4YCHUE TMpeaMeTa « XHUMHU» OPUCHTHPOBAHO TAK)KE Ha PEIICHUE 3a]1a4
BOCITUTAHUSI W COIMAIBLHOTO PAa3BUTHSA OOydaromuxcs, Ha (OpMUpOBaHHWE Yy HUX
OOIIENHTEINIEKTYaIbHBIX YMEHHH, YMEHHH palHOHAIU3allMd y4eOHOTO Tpylda W
000OMmMIEHHBIX  CIIOCOOOB  JESATEIHLHOCTH, HMECIOIINX  MEXKIUCIUIIIMHAPHBIMH,
HAANPEIMETHBIN XapaKTep.
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CocraBisromuMu - npeamMera  «XUMHUS» Ha ypOBHE YIIyOJEHHOTO HW3y4YeHUs
ABIIAIOTCS yriayOn€HHbIE Kypchl — «Oprannueckas XuMusi» 1 «O011as 1 HeOpraHuyeckas
xumusi». [lpu ompeneneHnd NOAXOMOB K OTOOPY M CTPYKTYpPHOM OpraHu3aluu
CoJlep KaHUsl ATUX KYypCOB B IpOrpamMMe MO XMUMHHU 32 OCHOBY MPHUHATHI MOJOKEHUS
OI'OC COO o paznuuusx 6a30BOro u yriayOoaéHHOro ypoBHEH U3yUeHHs IPEIMETa.

OcHoBy cojepkanus KypcoB «Opranudeckast XuMmusi» 1 «O0111ast 1 HeoOpraHuyeckast
XUMUSD» COCTABJSCT COBOKYIHOCTb MPEAMETHBIX 3HAHUM W YMEHUH, OTHOCSIIUXCSK
0a30BOMY YpPOBHIO U3YUYEHHS MpeaMeTa. JTa cCUCTeMa 3HAaHUU MOJIydaeT ONpeieséHHOe
TEOPETUYECKOE TOTIOJTHEHHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINIA
00BEM (aKTONOru4YecKkoro marepuana. Tak, Ha yriayOJnEHHOM YpOBHE HW3Yy4YEHUs
npenMera obecredeHa BO3MOKHOCTh 3HAYMTENIBHOIO YBEIWYEHHUsI 00bEMa 3HAHMIO
XUMHYECKUX DJIEMEHTAaX M CBOMCTBAX HMX COCJUMHEHUNW Ha OCHOBE pACIIUPEHUS H
yriayOiaeHusi MpeACTaBIeHHMM O  CTPOCHMM  BEIIeCTBa,  XMMUYECKOM  CBSI3U
U 3aKOHOMEPHOCTSIX TPOTEKaHMUs pPEaKUUid, pacCMaTpUBAEMbIX C TOUYKH 3pEHUS
XUMHYECKOM KHHETHKM M TEPMOJMHAMUKHU. V3yueHue nepuoaudeckoro 3akoHa H
[lepronyeckoil CHUCTEMBl XUMHUYECKHUX OJEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXaHMWYECKUX TMPEACTABICHUAX O CTPOCHMM aToMa. XHUMH4YecKas CBSI3b
OOBSCHAETCS C TOYKH 3PEHUS DHEPreTMYECKUX HM3MEHEHUU mnpu e€ oO0pa3oBaHUU U
pa3pyllieHnH, a TakkKe ¢ TOUKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHue TUTIOB
peakuuii JonojiHAeTcs (OPMHUPOBAHUEM MPEACTABICHUN 00 HSIEKTPOXUMHYECKUX
npoleccax M AJIEKTPOJIU3e PAcIsIaBOB U PacTBOPOB BellecTB. B Kypce opranmyeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIUHEHUN yaenseTcs: ocoboe
BHUMaHHE BOMpOcaM 00 OJJIEKTPOHHBIX 3(deKkTax, 0 B3aUMHOM BIUSHUU aTOMOBB
MOJIEKyJIaX U MEXaHU3MaX PEeaKInu.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIEp)KaHHE KYypCOB XHMHUH YIITyOIEHHOTO
YPOBHSI M3YYEHHs JUIsl KJIaCCOB OIpeAeséHHOro mpoduis (IMIaBHBIM 00pa3oM Ha UX
CTPYKTYPY U XapakTep JOMOTHEHUN K O0IIeH cucTeMe MpeAMETHBIX 3HAaHUH ) OKa3bIBAIOT
BIIMSTHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COAEPKAHUM MpeaMeTa Uisi KJIaccoB
XUMHUKO-(PU3HIecKoro npoduis 00JbII0e 3HaYeHHE OyIyT UMETh JJIEMEHTHI y4eOHOTO
Martepuaia mo oomen xumun. [lpu u3yuennn npeameTa B JaHHOM Cllydae akIeHT OyaeT
c/leNaH Ha OOIIHOCTh METOJOB IO3HAHUS, OOLIHOCTh 3aKOHOB M TEOPHM B XUMUU U
B (M3HKE: aTOMHO-MOJIEKYJISipHAasi TeOpHsl (MOJCKYJIsIpHas Teopus B (PU3UKE), 3aKOHBI
COXPAaHEHUS MACChl M DHEPTUH, 3aKOHBI TEPMOANHAMUKHU, DIIEKTPOJIN3A, MTPEICTABICHHUS
O CTPOECHHH BEILECTB U JIPYTOE.

B To e BpeMs B COAEpKAHUM MpeaMeTa Il KIaCCOB XMMHKO-OMOJOTHYECKOI0
npodusis GoNbIIMK yAEeNbHBIN Bec OyIeT MMeTh opraHudeckas xumus. B sTom ciydae
MIPEIOCTABISAETCS BOZMOXKHOCTB JIJIsl 00J1ee 00CTOATEIbHOIO PACCMOTPEHHSI XUMUYECKOU
OpraHM3aluy KIETKH KaK OHOJIOTMYECKOM CHUCTEMbl, B COCTaB KOTOPOW BXOMST,K
NpUMeEpPy, TaKhe CTPYKTYpPHBbIE KOMIIOHEHTHI, KaK JUOUABL, OCIKH, YTJICBOIBI,
HYKJIEUMHOBBIE KHUCIOTBI M Jpyrue. I[lpm 3ToM 3HaHUS O cocTaBe U CBOMCTBax
MIpPEICTaBUTENE OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIyX)aT OCHOBOM s
M3YYEHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, AbIXAHMS, TUILEBAPEHU.
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B mmane (¢GopMHpOBaHHMS ~OCHOB HAay4dHOI'O MHUPOBO33PEHHUS, OCBOCHUS
OOIllEHAYYHBIX METOJOB TMO3HAHUSI U OMbITa MPAKTUUYECKOTO MPUMEHEHUS] HAYUYHBIX
3HAHMM M3y4yeHHe MnpeaMera «XUMHs» Ha YrIyOln€HHOM ypOBHE OCHOBAHO Ha
MEXKIIPEIMETHBIX CBS3SIX C YYCOHBIMH MPEIMETaAMU, BXOASIIUMU B COCTAB MPEAMETHBIX
obnacreit «EcTecTBeHHO-HayuHble TpeaAMeTh», «Maremarnka W uHOpMaTHKa» WU
«Pycckuil A3BIK U JIUTEPATYPA.

[Tpu n3ydyenun yuyeOHOro npeamera «XUMHUsS» Ha YIIIyOJIEHHOM YPOBHE TaKkKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEIHEro 001Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a1a4eii
NEPBOCTENIEHHON 3HAYUMOCTH SBIAETCS (POPMUPOBAHME OCHOB HAYKH XHUMHHU KakK
00JJaCTH COBPEMEHHOT'O E€CTECTBO3HAHUS, MPAKTUYECKOM MAESTENBHOCTH YeJIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Perienue 3Toil 3aaun Ha yriayOaéHHOM
YPOBHE M3Yy4YE€HUS NMPEAMETA MPEAIIONATACT PEATU3ALNIO TAKUX LEIEH, KaK:

— (QopMupoBaHMe  MPEACTABICHHUI: O  MaTepualbHOM  E€AMHCTBE  MMPpAa,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTHU SIBJIEHHUM MPUPOJBI, O MECTE XUMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ Beaylled poiu B 00ECleYeHUU YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH TMPOOJIEM HKOJOTHUYECKOM, DHEPreTUUeCKOW M THUIIEBOU
0e30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEepUajOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECMEYEHUH PaIMOHAJIBLHOTO MPHUPOAOINOIH30BAHUS,
B (OpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJAHON CpEIIE;

— OCBOCHME CHCTEMBI 3HAHUH, JIEKAIIUX B OCHOBE XUMHUUYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHATUN, 3aKOHOB U TEOPUH
XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
ATOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJAMOJEKYJISIPHOM, O TEPMOAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKUX PEaKLUi, 0 XUMUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00 OONIMX HAYYHBIX MPUHIUIAX
XUMHUYECKOr0 IIPOU3BOJICTBA;

— (opmupoBanue y 0oOydarolMXCsi OCO3HAHHOTO MOHUMAaHHs BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU JUIsi OOBSCHEHHS KIIIOYEBBIX HAEH W Tpodiem
COBPEMEHHOW XHWMHH, ISl OOBSICHEHUS W TMPOTHO3HPOBAHUS SIBJICHUM, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOIY; TPAMOTHOTO PEIICHUS MPOOJieM, CBI3aHHBIX C XUMUEH,
IIPOTHO3UPOBAHMS, aHAJIW3a W OLEHKA C IO3MIHMA 3KOJOTMYECKOl Oe30M1acHOCTH
MTOCJICACTBUN OBITOBOM M IPOM3BOJICTBEHHON JESITCIHPHOCTH 4YEJIOBEKA, CBSI3aHHOMWC
XUMHYECKUM IIPOU3BOJICTBOM, HCIIOIB30BAHUEM U IEpEPaOOTKOM BELIECTB;

— yriyOJieHre MPeICTaBIeHN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX JIJIs
MPUOOPETCHHS] YMEHUI OPUEHTUPOBATHCS B MHPE BEIIECTB M OOBICHEHUSIXUMUICCKUX
SIBJICHUM, UMEIOLIUX MECTO B IPUPOJIE, B MPAKTUYECKOMN IEITEIBHOCTH U TTOBCEIHEBHOM
KU3HU.

B nnane peanuzanuu nepBoouepeIHbIX BOCIUTATEIbHBIX U Pa3BUBAIOIINX PYHKIUMI
LETTOCTHOM CUCTEMBI CpeHEro 00111eTr0 00pa30BaHusl MPU U3YUEHUHU MTpeaMeTa «XUMUS»



denepanbHas padovas nporpamma | Xumus. 10-11 knaccesl (yrayO€HHBINH ypOBEHB)

Ha yTiyO0JIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKUE EIU U 3a/1a4H,
KaK:

— BOCMHTAaHHE YOCKIEHHOCTH B IIO3HABAEMOCTH SIBICHUW MPUPOJIBI, YBaXKCHUS
K TIPOIIECCYy TBOPYECTBA B OO0JACTH TEOPETUYECCKUX W TPHUKIATHBIX HCCICIOBAaHUHN
B XUMHH, GOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIUU K OOYUYCHUIO U TIO3HAHMIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS OOIIEUEIIOBEUECKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYECKHX
criocoOHocTe oOyuwaromuxcs, (OPMUPOBAHWE Y HUX CO3HATEIIBHOTO OTHOIICHUS
K €aMOOOpa30BaHHMIO W HEMPEPHIBHOMY OOpPAa30BaHHMIO KaK YCIOBHUIO YCIICIITHON
npodecCHOHATBbHOW M OOIIECTBEHHOW JCATCIIBHOCTH, OTBETCTBEHHOTO OTHOIICHHUSK
CBOEMY 3JI0POBBIO ¥ TIOTPEOHOCTH B 3JI0POBOM 00pa3e *KHU3HU;

— (QopMHpOBaHHE YMEHHUI M HaBBIKOB Pa3yMHOT'O MTPUPOIOIIOIL30BAHUS, PA3BUTHE
OKOJIOTHYECKOM  KYJIBTYpbI,  NPHOOPETCHHWE  OMbITa  OOIICCTBEHHO-ITOJIC3HOMN
HKOJIOTUYCCKOM JIeSITeIIbHOCTH.

OO011ee YKCIIO YacOB, PEKOMEHIOBAHHBIX JIJISI M3YyUCHUS XMMHH Ha YIIIYOJICHHOM
yposue, — 204 gacos: B 10 kinacce — 102 yaca (3 waca B Hezento), B 11 kimacce — 102 yaca
(3 vaca B HezeIO).
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COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHM4YeCKOM XUMHH

[IpenmMeT M 3HaYeHUE OPraHUYECKOM XUMHUH, MPEACTABICHHE O MHOro00pasuu
OPraHUYECKUX COCTUHEHU .

DNEKTPOHHOE CTPOCHUE aToMa yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHUS.
BasieHTHBIE BO3MOXHOCTM aroMa yriepoja. XUMHUYECKass CBSI3b B OPTraHUYECKUX
coeMHEeHUAX. Tumel ruOpuUaM3alMM aTOMHBIX OpOuTaleld yriepona. MexaHU3MBbI
o0pa3oBaHUsl KOBaJEHTHOW CBs3U (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). Tumb
NEepEeKpbIBaHMS aTOMHBIX OpOuTaned, 6- u m-cBsi3u. OauHapHasi, ABOWHAs M TpoitHas
cBs3b. CriocoObl pa3pbiBa CBsi3eld B MOJIEKYJaX OpraHuyeckux BeliecTB. [loHsTHEO
CBOOOJIHOM pajiukaie, Hykjaeoduse u aneKTpodue.

Teopust cTpoeHusi opraHnyeckux coenuHeHuid A.M. BytnepoBa U COBpEMEHHBIE
IOPEACTABICHUS O CTPYKTYpE MOJEKYJH. 3HAYEHHWE TEOPUU CTPOEHHS OpPraHUYECKHUX
coelMHEeHUN. MonekynspHble U CTPYKTypHble (opmyinbl. CTpyKTypHbIE (OPMYITBI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpaml€éHHas, ckeneTHad. HM3omepus. Bunbl
U30MEPHUH: CTPYKTYpHAasi, NMPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE A(h(EKTh B MOJIEKYJax
OpraHUYeCKUX COCAMHEHUHN (MHIYKTUBHBIA U ME30MEPHbIN 3 (HEKTHI).

[IpencraBinenne o  kiIaccupUKAIMK  OpraHUYecKuX  BemiecTB.  [loHsATue
o (dynkuuoHanbHOUM Tpymnmne. ['omonorusa. I'omonoruueckue psiasl. CucreMarnyeckas
HOMeHKatypa opranudeckux coenuHenunii (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJEJIbHBIX IPEACTABUTEIIECH.

OcobOenHocTd ¥ KiIaccuUKAIMs OpraHuYecKux peakiui. OKHUCIUTETHHO-
BOCCTAHOBUTEIIHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YUYEeHUS BeleCTB M UX NPpeBpalleHuil

O3zHakomIleHHe ¢ 00pa3iiaMu OpraHUYEeCKUX BEIIECTB U MaTeprajaMi Ha UX OCHOBE,
ONBITHl IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IpPU HarpeBaHuu (IUJIaBIEHUE,
oOyTIuBaHNE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPTaHUYECKHUX BEIIIECTB.

YriaeBoaopoasl

Anxanbel. ['oMonormueckuii psji ankaHoB, oOmas ¢opMyna, HOMEHKIATypa W
u30Mepus. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHoB, SP°-
ruOpuan3anns aTOMHBIX OpOMTaNe yriepona, G-CBi3b. Kongopmepvl. Ousnyeckue
CBOWCTBA QJIKAHOB.

XVWMHUYECKHE CBOWCTBA alIKAHOB: PEAKIMU  3aMEIICHUS, W30MEpU3aIliH,
JIETHIPUPOBAHUS, MHUKIN3AIMK, THUPOIN3a, KpPEKWHTa, TropeHus. [Ipedcmasnenueo
Mexanuzme peakyuti paouKaibHO20 3aMeueHUsl.

Haxoxnenue B mpupoe. CriocoOb! oTydeHHs U TPUMEHEHUE aJIKAaHOB.

! Kypcusom B m1aHHOM TeKCTe BBIJENIEHBI 3JIEMEHTHI COACPIKAHUS YIEOHOrO MaTepraia, KOTOPhIE H3y4aroTcs
B O3HAKOMUTENLHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB IMpeaMeETHBIX pe3yapTaToB ocBoeHust OOIT COO.
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Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzoMepuss. OcoOeHHOCTH
CTPOCHHSI M XHMHYECKUX CBOMCTB MaJbIX (LIMKJIOMPOINAH, IMUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOreKcaH) IuKIoadkaHoB. CrocoObl TMOJYyYeHUS U TMPUMEHEHUE
LUKIIOAJIKAHOB.

Ankensl. ['omonormyeckuii psj ajakeHoB, oOmas GopMmylia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ aJIKEHOB, SP-THOpHau3aius
aTOMHBIX opOuTaneil yrieponaa, 6- U n-cBsizu. CTpyKTypHas W reoMerpuyueckas (Luc-
TpaHc-) uzomepus. OU3NYECKUE CBOMCTBA AJIKCHOB. XMMHUCCKHAE CBOMCTBA: peakiluu
PUCOCANHEHUS, 3aMEIICHUS B 0O-TIOJIOKEHHUE TMPHU JBOMHOM CBS3M, MOJUMEpHU3AIUU U
okucienus. [Ipeocmasnenue o mexanusme peaxyuu 21eKmpo@duibH020 NPUCOeOUHEHUS.
[IpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakiMM Ha JBOHHYIO CBs3b. CHoOCOOBI
MOJIYYEHUS] U PUMEHEHNE aJIKCHOB.

Anxanuensl. Knaccupukamus ankaaueHoB (CONPsKEHHBIE, HW30JUPOBAHHBIE,
Kymyauposanuvie). OCOOSHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYCCKUX CBOMCTB
conpspkEHHBIX AueHoB, 1,2- u 1,4-npucoenuuenue. I[lomumepusamus conpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJKaIuEHOB.

Anxunbl. ['oMonoruueckuil psja ajkuHOB, oOmas Gopmyna, HOMEHKIATypa
U U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKHUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaned yriepoaa. dusmyeckue CBOWCTBA aNKUHOB.
XHWMHUYECKAE CBOMCTBA: PEAKIMU NPUCOCAUHEHUS, OUMEpPU3ALUUA U TPUMEPHU3ALINHU,
okucneHnd. KucnoTHele CBOMCTBa alKMHOB, MMEIOIIUX KOHLEBYH) TPOWHYIO CBS3b.
KauecTBeHHbIE peakiMu Ha TPOMHYIO CBSI3b. CHOCOOBI TMONY4YEHHS] W TMPUMEHEHUE
AJIKAHOB.

ApomaTuyeckue yrieBoaopoabl (apeHsl). ['omoorudeckuid psii apeHoB, oOmas
dbopMyna, HOMEHKJIaTypa ¥ U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJIbI OeH3ona. [lpasuno apomamuunocmu, npumepsvl apoMamuieckux coeOUHeHuUll.
dusnyeckue CBOWCTBAa apeHOB. XHMMHYECKHE CBOWCTBAa OCH30JIa W €r0 TOMOJIOTOB:
peaknuu 3aMeleHrss B OCH30JbHOM KOJBIE M YIJIEBOJOPOIHOM paguKaje, peakiuu
MIPUCOEINHEHNSI, OKUCIICHHE TOMOJIOTOB OeH3oMa. [Ipedcmasnenue o mexanuzmepeaxyuil
anekmpoguibHoeo 3amewjenus. llpencraBieHre 00 OpPUCHTHPYIOUMIEM JCHCTBUU
3aMecTHTeNied B OCH30JIBHOM KOJIbIIE Ha TPUMEPE AJIKWIBHBIX PaJUKAJIOB,
KapOOKCWJIHHOW, THUAPOKCUIBHON, aMHUHO- W HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XHMHYECKUX CBOMCTB cTHpoia. llomumepusarnus ctuposa. CrocoObl
MOJIyYEHHUS U MPUMEHEHHE apOMATUUECKUX YIII€BOJOPOIOB.

[Tpuponnsiii Ta3. I[lomytHeie HedTsHBIE Ta3el. HedTs m e€ mpomcxoxaeHUe.
Kamennsiii yroas u mpoaykTel ero mnepepadoTku. CmocoObl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKUW), PpUPOPMHUHT, MUPOIIU3.
[TponykTsl nepepabOTKU HEPTH, UX MPUMEHEHUE B MPOMBIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKIY pa3IMYHBIMU KJIaCCaMU YTIIE€BOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE  TaJOTeHIPOU3BOJHBIX  YIIIEeBOAOPOaOB. Peakuuu
3aMEILEHHs rajJoreHa Ha THIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .
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JleiicTBue Ha TaJOreHNpPOU3BOJIHBIE BOJHOTO M CIUPTOBOIO pacTBOpa MIENOYH.
BzaumopeiictBue  OurajoreHalkaHoB ¢~ MarHMeM W UUHKOM.  [lomamue
0 MemannoopeaHudeckux  coeouHenusx. VICOAb30BaHHWE  TaJOT€HIPOU3BOIHBIX
yTIE€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

IKCNEePUMEHTAIbHbIE METO/IbI H3YUYEeHHUS BEIIeCTB M UX MPeBpAaIieH it

N3yuenne Gpuznueckux CBOMCTB yIiIeBOAOPOIOB (PACTBOPUMOCTH), KAUYECTBEHHBIX
peaxIuii yriaeBoI0poA0B Pa3INYHBIX KJIacCOB (0OeciBeunBaHUE OPOMHOM MIIM MOJHOMN
BOJBI, pacTBOpa IEPMaHTAaHATAa KalWs, B3aWMMOJICHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoMm okcuaa cepedbpa(l)), kauecTBeHHOE OOHApYyKEHHUE YIjepoja U BOAOPOIAB
OpPraHUYECKHUX BEIIECTBAX, MOJYyUYCHHUE dTHUJICHA U U3YYCHHE €0 CBOMCTB, 03HAKOMJICHUE
¢ xomutekusiMu «HedTe» u «Yromb», ¢ obpasliaMu TUIacTMacC, KaydyKOBHU pPE3HHBI,
MO/JICTMPOBAHUE MOJICKYJ YTIIEBOAOPOIOB M TAJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconep:xamue opranndeckue coeJuHeHHsI

[IpenenpHBIE 0THOATOMHBIE CTUPTHL. CTpOSHHE MOJIEKYJ (Ha MpUMepe METaHoIa u
sTaHona). l'omomornueckuii psa, obOmas Qopmyna, H30MEpHs, HOMEHKIATypau
k1accudukanus. Dusmueckne CBOWCTBAa TMPEACNBHBIX OJHOATOMHBIX CITHPTOB.
BomopoaHpie CBSI3M MEXIy MOJEKYJIaMH CIIHUPTOB. XMUMHYECKHE CBOWCTBA: PEaKIUH
3aMelleHus], JAeTujpaTalii, OKHUCJICHHs, B3aUMOJICUCTBHE C OPraHUYeCKUMH U
HEOpraHMYEeCKUMHU KuciaoTaMu. KauecTBEHHas peakiusi Ha OJHOATOMHBIE CIUPTHI.
JleficTBue STaHOJNIa W METAaHOJA Ha OpraHu3M uesioBeka. CrocoObl TONYYEHHS WU
NpUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie >dupbl, HOMeHKIaTypa U wu3oMmepus. OcCoOEHHOCTH (PUBUYECKUXHU
XUMHUYECKUX CBOMCTB.

MHOroaTOMHBIE CIIUPTHI — STUJICHTIUKONb U rulepuH. Ousndeckue u XMMUUECKHe
CBOMCTBA:  peakIMu  3aMEUICHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMH H
HEOPraHMYECKUMHU KHCIOTaMH, KAa4eCTBEHHAs pEaklus Ha MHOTOATOMHBIE CIIHPTHI.
Ilpeocmaenenue o mexanuzme peaxkyuil HyKieoQuivbHoco 3amewenus. JlelicTBue Ha
opranusm yesoBeka. CriocoObl MOSyuyeHUs! ¥ MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE TUAPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. Ousnueckue cpoiicTBa (eHoma. OCOOEHHOCTH XMMHYECKUX CBOMCTB (heHoma.
KauectBennbie peaknuu Ha ¢eHon. ToxcnuHOcTh (eHoma. CrmocoObl MOMydeHUs |
npumeHeHue ¢penona. GeHonpopmanpaeruiHas CMOA.

KapOoHunbHble COENMHEHUS — aJbACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOW Tpymmbl. ['OMOIOTHYECKHE PSAAbI alTBJACTUIOB M KETOHOB, O0OIIas
dbopmyna, mzomepust 1 HOMEHKIaTypa. PU3nUecKre CBOWCTBA aJIbJIETHIOB M KETOHOB.
XVWMHUYECKHE CBOWMCTBA aibJACTUOB M  KETOHOB: pPEAKIUH MPUCOCIUHCHUS.
IIpeocmasnenue o mexanuzme peakyuti HyKieo@uivbHo2o npucoeounenusi. OKUCICHHUE
aNbJICTUOB, KAYEeCTBCHHBIE pEAaKIUu Ha anmpAeruabl. CrocoObl TONYYCHHS W
MPUMEHEHHUE aJIbJICTHI0OB U KETOHOB.

10
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OnHOOCHOBHBIE TMpeeabHbIE KapOOHOBBIE KHUCHOTHL. (OCOOEHHOCTH CTPOCHUS
MOJEKY1 KapOOHOBBIX KHCIOT. M3oMepusi u HoMeHKIaTtypa. Du3nyecKkue CBOMCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCIOT. BoJOpOAHBIE CBSI3UM MEXIY
MOJIEKyJaMUd KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus HTepuuKalUy, peakIud ¢ YYacTHEM YIJIEBOAOPOJHOIO  pajauKala.
Oco0eHHOCTH CBOWCTB MYpaBbUHOUW KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3(pupax, aneuopuoax, 2aioceHaHsuopuoax, amuoax, Humpuiax.
MHoroo0pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMpEAEIbHBIX W
apoOMaTHYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCJIOT, THIPOKCHUKAPOOHOBBIX
kucioT. [IpeacTaButenu BeICIINX KapOOHOBBIX KHUCIOT: CTEAPUHOBAsS, MAJIbMUTHHOBAS,
OJIEMHOBAS, JIUHOIe6AS, TUHOAEHO08AsE KUCIOThl. CHocoObl MOJyYeHUsS U MPUMEHEHUE
KapOOHOBBIX KHCJIOT.

Cnoxueie 3¢pupsl. ['omonormyeckuit psua, oobmas dopmyna, u3OMepus Hu
HOMEHKJaTypa. uznueckne 1 XUMHUYECKUE CBOMCTBA: TUAPOJIN3 B KUCJION U 1IEJI0YHOMN
cpene.

Kuper. Ctpoenue, ¢uU3MUECKUE M XUMHUYECKHE CBOWCTBA KUPOB: THIPOJIU3
B KUCJIOM W mIeno4yHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COJEPIKAIIUX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKupbl B pupoe.

MBlIIa KaK COJH BBICIIMX KapOOHOBBIX KHCIOT, UX Molomiee aeiictue. Ilonamue
o cunmemuyeckux morowux cpeocmeax (CMC).

OO6mas xapakrepuctuka yriieBojoB. Krnaccudpukausi yrieBojgoB (MOHO-, IU-H
nojgucaxapuibl). MoHoOcaxapuabpl: TJIOKO3a, (GPyKTO3a, e2arakmosa, pubosa,
oezoxcupubosza. Puznueckre CBONCTBA M HaxoxkaeHue B mnpupoge. DoTocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus HaA npumepe MOJeKylbl
2noKo3bl, npoexyuu Xeyopca, o- u [-aHomepwi 2n0K03bl. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAKIMU C Y4YaCTUEM CIHPTOBBIX W aJIBJACTUIHOW TPYI, CIHUPTOBOE U
MOJIOUHOKHCIIOE OpokeHue. [IpuMeHenne ritoko3bl, €€ 3HaUeHHEe B KU3HEIEATETbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajlbTO3a M .Jakmo3a. BoccTaHaBiIMBaKOIIUE U
HEBOCCTaHABJIMBAIOIIKE aucaxapusl. ['uaponus nucaxapuaos. Haxoxaenue B npupoe
n mnpuMmeHnenue. llonmucaxapuapl: Kpaxmall, IJIMKOreH M 1Hemwnono3a. CrpoeHue
MAaKpOMOJIEKYJI KpaxmaJa, IJIMKOT€Ha U LEeJUTI0I03bl. PU3nyecKue CBOMCTBA Kpaxmania 1
LEJUTI0JIO3bl. XMUMUYECKHME CBOWCTBA Kpaxmania: THAPOJIN3, KAaYEeCTBEHHAS pPEaKLUs
¢ unoaoM. XWMHYECKHE CBOWCTBA IEJTIONO3BI: THIAPOIW3, TOJNy4eHHe I(PUPOB
11esuTr0II0361. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NpeBpalleHuil

PacTBoprMOCTh pa3nuyHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHE JTUJIOBOTO CIHUPTa B albJeruj Ha pacKajl€¢HHOM MeJAHOW MpPOBOJIOKE,
OKHCJICHHE HSTWJIOBOTO CHHUpPTAa JAUXPOMATOM Kaiausi (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHbIC pEAKIMM Ha aiupJeruabl (C THAPOKCHIOM
muammuHcepeopa(l) u ruapokcuaom Menu(Il)), peakuusi riauuepuHa ¢ TUIPOKCUIOM
Menu(Il), xumuueckue CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE

11
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pactBopa TIOKO3bl ¢ rujpokcunoM menu(Il), B3ammomeiicTBue kpaxmana C HOJAOM,
pelIeHre AKCIIEPUMEHTANBHBIX 334a4 no TemMaM «CrnupThl U QeHobl», «KapOoHoBbIE
KUCIOTBI. Cll0>KHBIE 3(DUPBI».

A3oTcoep:kalye OpraHuyeckue coeJuHEeHM s

AMHHBI — OpraHMYecKhe MpPOU3BOJAHbIE ammuaka. Kraccuduxanus amMUHOB:
anudaTUuuecKue W apoMaTUYECKHe; MEepPBUYHbBIC, BTOPUYHBIE M TpeThuHble. CTpOeHHE
MOJIeKyd, obOmas ¢dopmyna, H30MepHs, HOMEHKIaTypa U (U3WYECKUe CBOMCTBA.
XUMHYECKOE CBOMCTBA annaTUUueCKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKIJIMPOBAHMUE,
B3aMMO/ICMICTBUE TEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. CONM alKuIaMMOHMUSL.

AHWINH — TpeACTaBUTEIb AMUHOB apoMaTuyeckoro psjaa. CTtpoeHue aHuUIIMHA.
B3anMHOe BiIMsHUME TPYIN aTOMOB B MoJIeKyJie aHWInHA. OCOOEHHOCTH XMMHUYECKHUX
cBoMcTB aHuiuHa. KauecTBeHHBbIE peaknuu Ha aHWIMH. CHocoObl MOJy4YeHUs |
npuMeHeHne anudaTuyeckux aMuHoB. [loydeHre aHuIMHa U3 HUTPOOCH30IA.

AmuHokuciaoTel. HomeHknatypa u uzomepusa. OTAEIbHBIE MPEICTABUTEIHN (-
AMUHOKHCJIOT: TJIMIUH, aJaHuH, (eHUIalIanut, ceput, 2nymamuHo8as KUCioma, JU3UuH,
yucmeun. Onmuuecxas uzomepus amunoxuciom: D- u L-amunoxucromor. ®uznueckue
CBOMCTBAa AaMHUHOKHCJIOT. XHUMHYECKHE CBONCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX
OpraHUYeCKUX COCTUHCHMH, pEeaKIus TMOJIUKOHJSHCAINN, O0pa30BaHHE MENTUIHON
CBsI3U. buonornyeckoe 3Ha4YeHHE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TTENTUIOB.

benku xak npupoaneie nonumepsl. [lepBrudHnas, BTOpudHasi U TpPETUYHAS CTPYKTypa
O0enkoB. XUMHUYECKHUE CBOWCTBA OEJIKOB: THUAPOJW3, JEHATypalus, KaueCTBEHHBIS
peakIuu Ha OeJIKH.

Ionsmue 00 aA30mcooeparHcaujux 2emepoYUKIULeCcKUx COCOUHECHUSIX.
Tupumuounossie u nypurosvie ocnosanus. Hykneunoevie kuciomol: cocmas, cmpoeHue
U buonocuYecKas pono.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YYCeHUA BeLeCTB M UX NPpeBpalleHuil

PactBopenmne OenkoB B BOje, ACHATypalusi OCJIKOB MPU HArPEBaHHUH, IIBETHHIC
peakuuu Ha O€NIKH, PelIeHne SKCIEPUMEHTAIBHBIX 3371a4 TI0 TeMaM «A30TcoepKalimne
OpraHUYecKHe CoeNUHEHUs» U «Pacrno3HaBaHHe OPraHUuYeCKUX COEAUHEHUID.

BricokomoJieKkyJIIpHbIE COeTUHECHUSA

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIUMEpPU3alUH, CPEIHIS MOJIEKYIJISIpHAs Macca.
OcHOBHbBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIUHEHHUI — MOIUMEpU3alus U
NOJINKOHJeHcauus1. [Ilpeocmaenenue o cmepeopecyiApHoCmu U HAOMOJEKYIAPHOU
CmpyKmype noaumMepos, 3a8UCUMOCHb CEOUCME NOJUMEPOE OM UX MOAEKVIAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[lonumepubie  matepuansl.  Ilnmactmaccsl  (MONMMATHIICH,  MOJUIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOI, MOJIMMETUIIMETAKPUIIAT, MOJIMKapOOHATHI,
NoNMATHIICHTEpeTanaT). Y TUIN3alKs U epepadoTKa MIacTUKa.

DnacToMephl: HATypajbHbIM KaydyK, CUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U cunukonsl. Pe3una.
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BonokHna: HaTypanbHble (XJOMOK, LIEPCTh, IIENK), HMCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

Ilonumepwl cneyuanvhoeo Hazuauenus (meguon, Keenap, 1eKMPONPoeodsujue
noaumepwl, buopasiazaemvle HOIUMEPDL).

JKCIepUMEeHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M UX MpeBpAaleH il

O3zHakomIleHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIlIEHNE SKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMe «Pacno3HaBaHue MJ1acTMacC U
BOJIOKOHY.

PacuérHble 3a1a4u

Haxoxxnenue MonexkyisapHoil GopMysIbl OPraHMYECKOT0 COEUHEHUS 110 MACCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXKJEHUE MOJIEKYJSIPHOU (HOPMYJIbI
OpPraHUYecKOro COeJUHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOPAHMUS, 1O KOJIMYECTBY
BeniecTBa (Macce, 0OBEMY) TPOAYKTOB PEAKIMU W/MIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (OpMYJbI OPraHMYECKOro BEIIeCTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB MJIU CIIOCOOOB MOJTYyYEHHUS, ONPEACICHUE T0JIH BbIX0OAa MPOIYKTa
peakiuu OT TEOPETUUECKU BOZMOMXKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzamuss MexXnpeaIMETHbIX CBA3€M NpPU M3YYEHUM OPraHUYECKOW XUMHUUB
10 xjmacce OCyHIECTBIISIETCS] Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
IOHATHUM, TaK U IOHATUH, NPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
LKA,

OO0mue ecTecTBEHHO-HAy4YHbIE IOHSATHUS: SIBIIEHWE, HAy4YHBIH (HakT, THUIOTE3a,
TEOpHWs, 3aKOH, aHalIM3, CHHTE3, Kiaccuukaius, HaOIIOIEHHe, HW3MEpPEHNUE,
JKCIIEPUMEHT, MOJIEJIb, MOJAEIUPOBAHUE.

dusznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJICKYJIa, SHEPreTUYCCKUI
yYpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHHUE BEIIeCcTBa, (U3HMUYECKUE
BEJINYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, JHEPTHUsI, Macca.

buonorusa:  kmerka, oOpraHumsM, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIH W TEeTepOoTpOdHBI THUN NHTAaHUS, OpOKEHHUE,
doTocuHTE3, TBIXaHUE, OCNKH, YTIIEBOIbI, JKUPBI, HYKJICUHOBBIC KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hsle HCKOTIaeMble, TOILIHBO.

TexHonorus: NuileBble MPOAYKTHI, OCHOBBI PAILMOHAJIBHOIO NUTAHUS, MOIOIIUE
CpeacTBa, MaTepyabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnvyeckne OCHOBbI XUMHH

Atom. CocTaB aTOMHBIX AA€p. XUMUAYECKUU 351eMeHT. N3oTonbl. Kopnyckyisapro-
B0IHOBOU  OyanusM, 080UCMEEeHHAsl hnpupooa daekmponda. CTpoeHue >SIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHMCJIa. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukamuss XUMUYIECKHX 3JIeMEeHTOB (S-, pP-, d-, f-amemenTsI).
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Pacnipenenenue 371€KTPOHOB MO aTOMHBIM OpPOUTANSIM, HPUHYUN MUHUMYMA DHEPUl,
npunyun Ilaynu, npaeuno Xynoa. DIEKTPOHHbIE KOH(PUIypalMd aTOMOB 3JIEMEHTOB
NEePBOr0—4eTBEPTOrO NEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, FIIEKTPOHHBIE
KOH(Urypauluu HMOHOB. [lowsamue 00 2Hepauu UOHU3AYUU, IHEPeUU CPOOCMEBA
K 971eKmpoHy. DNEKTPOOTPULIATEIBHOCTb.

Ilepnonnueckuii 3akoH U Ilepuoanyeckas cucrema XMMUYECKUX dieMeHTOB [[. 1.
MenneneeBa. CBA3b NEPUOANYECKOTO 3aKOHA U [leproanyeckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHON TE€OpPUEU CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB 10
rpynmnaM M IepuojaM. 3HaueHWe nepuoaudeckoro 3akoHa (.M. Menaeneesa.

XuMHUYecKass CBSI3b. BHIBl XUMHUYECKOM CBSI3M: KOBAJICHTHAas, HWOHHas,
MeTalimdyeckas. MexaHu3mbl 00pa3oBaHMsl  KOBAJEHTHOW  CBs3M: OOMEHHBINH
JOHOPHO-aKIENTOPHBIA. ODHEPrust W JuiMHa CBA3U. [lOJAsSpHOCTBH, HANPaBIEHHOCTH U
HACBIIIAEMOCTh ~ KOBaJ€eHTHOM cBsA3u. KpartHele cBa3u. BopopoaHas  CBs3b.
MeXMOneKyIsIpHbIE B3aUMOAECHCTBHUS.

BaneHTHOCT, M BajJeHTHbIE BO3MOXKHOCTH aTOMOB. [ ubpuouszayus amomHbIX
opbumaneti. CBS3b dJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM
(Ha mpuMepe COeIMHEHU 3IEMEHTOB BTOPOTO MEPUO/A).

IIpencraBieHre O KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBareiab, JUraHnubl. Koopouumayuonuwoe uucno. Homenknamypa
KOMNJIEKCHbIX ~ COeOuHeHuti.  3Ha4yeHUEe KOMIUIEKCHBIX  coenuHeHuil. [loHsitue
0 KOOPAWHALMOHHON XUMHH.

BemecTtBa ~ MOJIEKYJIIDHOTO M HEMOJIEKYJIPHOTO  CTpO€HMsS.  Tumbl
KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

ITonsTne o paucnepcHbIX cuctemax. VMcTuHHBIE pacTBOpBl. [Ipedcmasnenue
0 KomouoHvlx pacmeopax. CrnocoObl BEIpaKEHHUST KOHIICHTPAIIUA PACTBOPOB: MaccoBas
JI0JISI BEILIECTBA B PACTBOPE, MOJISIpHAs KOHLIEHTpalus. HachlllleHHbIE U HEHACHIIICHHBIE
PacTBOPBI, pACTBOPUMOCTh. KpHcTammoruaparsl.

Knaccudpukanuss u HOMEHKIaTypa HEOPraHMYECKHMX BEUIECTB. |pHBHAJIbHBIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEICH HEOPIraHUYECKUX BEILIECTB.

Knaccuduxamms XuMHUIeCKUX peaKIil B HEOPTaHUYECKOW M OPTaHUYECKON XUMHUH.
3aKOH COXpaHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS M NPEBPALLECHHS 3HEPIUU IIPU
XUMHYECKUX peakiusax. TernoBbie 3 PeKThl XUMHUUECKUX peakiuii. TepMOXUMUYECKHE
YpPaBHEHUS.

CKOpOCTh XMMUYECKON peakuuH, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX (PAKTOPOB.
I'omorenHsle u reTeporeHHsle peakuuu. Karanms u kaTaau3aTopsl.

OOpatumble ¥ HeoOpaTHUMbIE peakluu. XUMHYecKoe paBHOBecue. Kowcmamma
xumuyeckoeo pagHoeecus. DakTOphl, BIUAKONIME HA TOJOXEHUE XUMHUYECKOTO
paBHOBECHUS: TEMIIEpATypa, MJABICHWE UM KOHIIEHTPALMM BEIIECTB, YYACTBYIOIINX
B peakuuu. [Ipunun Jle [laTtense.
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Onextponutnyeckas auccouuanus. CunpHble U cinadble 37eKTpoauThl. CTeneHb
nuccoumanuu. Mownnoe npouszgedenue 600vi. Cpefa BOIHBIX PACTBOPOB: KHUCIOTHAas,
HeWTpanbHas, menounas. Bogopoansiii nokazarens (pH) pactBopa. ['mnponus colei.
Peakiiun noHHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEIIb. [Ipo1iecchl OKUCIEHN U BOCCTaHOBIEHUs. BaxkHeillline okucauTenu u
BOCCTaHOBUTENIN. MeTo/ 3JEeKTPOHHOI0 OanaHca. DJIEKTPOIU3 paCTBOPOB U PaCIIaBOB
BELIECTB.

JKCNMEePUMEHTAIbHbIE METO/IbI H3YYCHUS BELIECTB M UX NPeBpPalleHu i

Pa3znoxxeHue mnepokcuaa BOJAOPOAA B INPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAINIMYECKUX PEIIETOK, IMPOBEACHHE PEAKIUH HOHHOIO OOMEHa, OINpeJeeHHe
Cpellbl pacCTBOPOB C MOMOIIBI0 HHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMUYHbIX (DaKTOPOB
Ha CKOPOCTh XMMUYECKOW PEAKIUHU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuuyeckass XuMus

[Tonmoxxenne HemetamwioB B [lepuoguueckoit cucreMe XuMuueckux aneMmeHToB J.M.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DU3HYECKHUE CBONCTBA HEMETAJIJIOB.
AJTOTpOTISA HEMETAJUIOB (Ha MPUMEpPE KUCIIOpoia, cephl, hochopa u yriepoaa).

Bonopon. Ilonmyuenue, ¢usudyeckue u XMMHUYECKHE CBOWMCTBA: PpeaKIUU
C METaJJIaMH M HEMETaJllaMH, BOCCTaHOBUTENbHbIE cBoWcTBa. ['mapunsl. Tonnuenvle
9NeMeHmbl.

lanorensl. Haxoxxaenue B mpupone, crnocoObl MONydeHHs, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa. ['amoreHoBogoponbl. BakHeilline KUCIOpOACOAEPKAIINE
coelMHEeHUs ranoreHoB. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI TMOIYYSHUS
rajoreHoB. [[ppuMeHeHne rajJoreHoB U UX COCAUHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ MPOMBIIUIEHHBIE CHOCOOBI TMOTYYEHUS
kucioposa. Ousnyeckre U XUMUYECKHE CBOMCTBA M MPUMEHEHUE KUCIOPOAa U 030HA.
OKcubl ¥ TIEPOKCHU/IBI.

Cepa. Haxoxxnenue B npupojie, Crocoobl moydeHus, GU3nIecKue U XuMUYECKHe
cBorictBa. CepoBogopon, cynbduasl. Oxkcua cepsi(I1V), okcun cepei(VI). Cepuucras u
CepHasi KUCJIOTHI U uX coir. OCOOEHHOCTH CBOMCTB CEepHOM KUCIOTHL. [[pumMeHeHune cepbl
" €€ COeAMHECHUM.

Azot. Haxoxenne B Mpupoje, crnocoObl MONydeHus], PU3ndecKue U XUMUUYECKHE
cBoicTBa. AMMUaKk, HUTpUbl. OKCHJIBI a30Ta. A30TUCTas U a30THASI KUCIOTHI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KucCIOThL. I[IpuMeHeHue a3oTa W €ro COeAUHEHHI.
A30THBIE y10OpEHUSI.

dochop. Haxoxnmenwme B TpUpoaE, CIOCOOBI TOMyYCHHS, (DU3NUSCKUCH
xumuaeckue cBorictBa. ®ochunpt u pocdun. Oxcunbr hochopa, hochopras kucmoran
e€ comu. Memagocgopnas u nupogocgopuas  xucromoel, pocgopucmasn u
gocghoprosamucmas xuciomol. Ilpumenenne dpocdopa u ero coeaqunerHuii. ochopusie
yaoOpeHwus.
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VYrnepon, HaxoxJIeHUe B NMpUpoje. AJIOTporHble Moaudukanuu. Ousndyeckue u
XUMUYECKHE CBOMCTBAa TMPOCTHIX BeIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcun
yrinepoaa(ll), okcun yraepona(IV), yronpnas kuciora u €€ coid. AKTUBUPOBAHHBIM
yroib, adcopbyus. Dyanepenvl, epaghen, yenepoouvle nHanompyoku. llpumeneHue
MIPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €r0 COCTUHECHUI.

Kpemunii. Haxoxaenue B mpupoAe, CHOCOObl MOMy4deHHs, (U3UUYECKue
u xumuueckue cpoicTBa. Oxcupa kpemHusA(IV), KpeMHHEBass KUCIOTa, CUIMKATHI.
[IpumeHenne kpeMHus U ero coeanHeHnil. CTeKIo0, ero nojiydeHue, BUJIbl CTEKIA.

[Tonoxenue wmetamwioB B llepuoauueckoil CHUCTEME XUMHUYECKHX JJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METaIoB. Pacnpocmpanenue
XUMUYECKUX 2]IeMeHmOo8-memainos 6 3emHou xope. OOmMe ¢Pu3nuecKue CBONCTBa
MetasuioB. [Ipumenenne metamioB B ObITY U TeXHUKE. CTUTaBbI METAJIIOB.

DNEeKTPOXUMUUYECKUN psAJl HanpsKeHUH meTrauioB. OOIue crnocoObl MOTYYEHUS
METAJJIOB: TUAPOMETAJUTYPIrus, MUPOMETAITYPrusi, dSJeKTpoMeTtanyprus. IloHaTueo
KOppo3uu MeTaliioB. CriocOObI 3aIUTHl OT KOPPO3HH.

O6mas xapaktepuctuka wMertauioB |A-rpynmel  Ilepuoandeckoidt  cucTteMbl
XUMUYECKUX 3JeMEHTOB. Hatpuii u kanuii: momydeHue, (pu3nueckue M XUMHUUYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHMUII.

O6mass xapakrepuctuka MetamwioB |lIA-rpynner  Ilepuoamdeckoit  cucTembl
XUMHYECKUX 3JIEMEHTOB. Maruuii U KaJbluii: mojgydeHue, GU3nyeckue u XUMHUIECKUe
CBOMCTBa, NMPUMEHEHUE NPOCTHIX BEHIECTB U UX coeduHeHHil. JKECTKOCTH BOIBI H
CIOCOOBI €€ YCTpaHEHHS.

AJNIOMUHUIN: TIONy4eHue, (PU3NYecKue U XUMUYECKHE CBOMCTBA, NPUMEHEHHE
IPOCTOrO BEIIECTBA M €Tr0 coequHeHUN. AMGPOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMHUHMUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0miast ~ xapakTepucTtuka  MeTaiioB  mobounbix  moarpynn  (b-rpymm)
[Iepronnyeckor CUCTEMBI XUMUUYECKUX DJIEMEHTOB.

duznyeckue U XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel u auUXpoMartsl, UX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHue Xxpoma.

du3nyecKue U XMMUYECKHE CBOKWCTBA MapraHla M €ro coeluHeHuil. BaxkHenmue
coenuHenus  mapranna(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VID).
[lepmaHraHat Kanusi, €ro OKUCIUTEIIbHBIE CBOWCTBA.

duznueckne M XHUMHUYECKHE CBOMCTBA JKejie3a M ero coeauHeHmil. OKCHUIBI,
ruapokcuasl U conu keneza(ll) u xeneza(Ill). Ilonmydyenme u mpuMEHeHHE Keme3a
U €ro CILJIAaBOB.

dOU3NYEeCKUEe U XHUMHUYECKUE CBOMCTBA Meau W €€ coenuHeHui. [lomydyeHuen
MIPUMEHEHHUE MEJIN U €€ COCIUHECHUM.

[uuk: nonyuyeHnue, Gu3nyeckue U XUMUYECKHE CBOMCTBAa. AM(oOTepHbIE CBOWCTBA
OKCHJIa U TUJIPOKCHUJIA [IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [[puMeHeHue MHKa U €ro
COCIMHEHN.
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IKCIEePUMEHTAIbHbIE METO/IbI H3YyUYeHHUs BEelIeCTB U UX MPeBpAaIeH il

N3yuenne oOpa3iioB HEMETalIOB, TopeHue cephl, (docdopa, xkeiaeza, MarHusB
KHCIIOPOJIC, U3YUYCHHE KOJUICKIINHA «MeTauibl ¥ CIIaBbD», B3aUMOICHCTBHEC IIETOYHBIXU
IETOYHO3EMENBHBIX METAIIJIOB € BOJIOH (BO3MOKHO MCIIOB30BAHUE BUICOMATEPHATIOB),
B3aMMOJICHCTBHE IIMHKA W Keje3a C PacTBOpaMU KHCIOT W MIENOYCH, KaueCTBEHHBIE
peaKknuu Ha HEOPraHWYeCKWe AaHWOHBI, KAaTHOH BOJOPOJAa M KATHOHBI METajlIOB,
B3aMMOJICUCTBHE THIPOKCHIOB aTIOMUHHS M IIMHKA C PacTBOPAMH KUCJIOT W IIEIO0YeH,
pEIIeHNE SKCIIEPUMEHTAIIBHBIX 3a1a4 1o TeMaM «[ ajoreHsi», «Cepa U €€ COeTUHCHUS,
«A3ot u dochop U ux coeaUHEHUN», «MeETaluIbl TJIaBHBIX MOATPYIII,
«MeTajutbl TOOOYHBIX MTOATPYTII.

XuMHA 4 5KU3Hb

Ponb xuMmuu B oOecCleUYeHUW YCTOWYMBOTO pa3BUTHs dYelioBeuecTBa. lloHsATHE
0 HAy4YHBIX METOAaX IMO3HAHWUS M METOJOJOTHH HAyYHOTO HCCienoBaHus. Haydnbie
NPHUHIIMITBl OPTaHW3allid  XUMHYECKOT0 IPOU3BOJACTBA. [IpOMBINIUICHHBIE CIOCOOBI
NOJIYYCHUS BaXKHEHIIUX BENICCTB (HAa MpUMeEpe IPOM3BOJACTBA aMMHaKa, CEpPHOU
KHCJIOTBI, MeTaHoja). [IpOMBINIUICHHBIE CIOCOOBI TOJIYYCHHMS METAJJIOB M CIUIABOB.
XVWMHYECKOE 3arpsS3HEHUE OKpYXKalomleld Cpeabl M ero NOoCHeACTBUsA. [Ipobnema
nepepabomku omxo008 U noOOUHLIX NpoOykmog. Poilb XuMuM B 00ecreueHUU
SHEPreTUYecKoi 6e30nacHoCTU. [IpuHyunsvl «3e1EHOU XUMULY.

XuMuUs ¥ 310poBbe uenoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia ucnoap30BaHus
JIEKapCTBEHHBIX MpenapatoB. Pois XUMuUM B pa3BUTUU MEIUITUHBI.

XYMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe M00aBKku. Poiab xumuus
oOecrieueHu MUIIeBOI 0€30MacHOCTH.

Kocmernueckue wu mapdromepHbie cpenctBa. beitoBas xumus. IlpaBuia
0€30MacHOro UCTOIb30BAHUSA MPENapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HM.

XWMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENLHBIE MaTepUalbl (LIEMEHT, OETOH).

XuMUS B CENTbCKOM x03siiicTBe. OpraHndeckiue 1 MUHEpaIbHbIE YA0OpEHUS.

CoBpemMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKH, CTEKJIO, Kepamuka.
Mamepuanwvl ons snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3a7aun

Pacuérel: Maccel BemiecTBa WM 00BEMA Ta30B IO H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIICCTB, MACCHI
(00BEMa, KOJIMUECTBA BEIISCTBA) MPOJAYKTOB PEAKIMH, €CIIH OJHO M3 BEIICCTB MMEET
nmpuMecH, Macchl (00BEMa, KONIMYEeCTBA BEIISCTBA) TMPOAYKTA  PEAKIIHUH, CCIH
OJHO W3 BENIECTB JAHO B BHUAE pacTBOpa C ONPEACIEHHOM MAacCOBOW JOJEn
pPacTBOPEHHOIO BENIECTBA, MACCOBOM JOJM M MOJSIPHOM KOHIEHTPAllMM BEIIECCTBAB
pacTBOpE, A0JIM BBIXO/Ia MPOAYKTA PEAKIIUN OT TEOPETUYECKH BO3ZMOKHOTO.

MesknpeaMeTHbIe CBSI3H
Peanuzanusa mMexnpeAMETHBIX CBA3€d MpU M3YyYEHHH OOIIEl W HEOpraHUYECKOU
xumud B 11 kiacce ocyiiecTBIsieTCS 4epe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
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Hay4YHBIX MOHATHUH, TaK U MOHSITUN, MPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHUS: SBJICHUE, Hay4dHbId (hakT, TUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(pUKaIUsi, NEPUOJUYHOCTh, HAOIIOJICHHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

dusnka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIBI, PAJANOAKTUBHOCTh, MOJICKYJa, YHEPreTHUUECKUN YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHo€ COCTOSIHME BEIECTBAa, WUJCAIbHBIA Ta3, (U3UYECKHE BEIMYMHBI,
€JIMHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opraHu3M, dKocucTeMa, Ouochepa, MeTabOIU3M, MaKpO-
U MHUKPODJEMEHTHI, OCJKH, >KUPbI, YIJIEBOJbI, HYKJICUHOBBIC KHUCIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK IHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHeEpanbl, TOpPHBIE MOPOJIbI, TMOJIE3HBIE HCKOMAeMbIE, TOIUIUBO,
pecypchl.

TexHomorusi: XUMHYECKasi MPOMBINIJIEHHOCTb, METAJUIYpPrusi, CTPOUTEIbHbBIC
MaTepuajbl, CEIbCKOXO3SIICTBEHHOE IPOU3BOJICTBO, IMINEBAs IPOMBIIIJIEHHOCTb,
dapMaiieBTHUYECKass MPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IPENapaTos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MAaTEPHAIOB, DSJICKTPOHHAS IMPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

B CcoOOTBETCTBMH C CHCTEMHO-IESATEIILHOCTHBIM IOAXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YIbTATOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHus BBIIENEHBI CIEIYIOUIME COCTABISIOUIME: OCO3HAHHUE OO0YUYaIOIIUMUCS
POCCUMCKOM  TPAXJAHCKOM  HMAECHTUYHOCTH; TOTOBHOCTh K  CaMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH W CaMOONPEJACIICHUIO; HAJIMYWe MOTHUBAIMM K OOYYCHHIO;
TOTOBHOCTh M CIIOCOOHOCThH 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS MPUHITHIMHU B OOIIIECTBE
MpaBUjaMd U HOPMamHu I[IOBEJICHUS; HAIUYUE TMPABOCO3HAHUS, JSKOJOTHYECKOU
KYJbTYPbI; CIIOCOOHOCTh CTABUTH 1[E€JIU U CTPOUTH KU3HEHHBIC TIAHBI.

JIndHOCTHBIE  pe3ylbTaThl  OCBOCHUA  NpeaMeTa  «XHUMUA»  OTPaAXKaKT
c(hOpMUPOBAHHOCTh  ONBbITA IO3HABATEJIPHOM M  TMPAKTUYECKOHW  JACSATEIbHOCTU
oOy4aromuxcs B MPOIECCE peaau3alud 00pa3oBaTeIbHON JeATEIbHOCTH.

JIMdHOCTHBIE  pe3ylbTaThl  OCBOCHUA  NpeAMeTa  «XHUMHUA»  OTPAXKAKOT
c(hOpMUPOBAHHOCTh  ONBbITA IO3HABATEJIPHOM W  TMPAKTUYECKOW  JACATEIbHOCTU
oOy4aromuxcs B MPOIecce peaanu3anu 00pa3oBaTesIbHON AeSTENbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIUTAHMSA

OCO3HAaHMsS OOYYAIOUIUMHUCS CBOMX KOHCTUTYLMOHHBIX IpaB M OO0sS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEACTABICHUS O COIMAIbHBIX HOPMAaX M MpaBUIaX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENbHOCTH TMPU CO3JAaHUU YUEOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENbHBIX 3a/1ad, BBITOJHEHUU XHUMHYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTHX TP aHAIIW3€ PA3IMYHBIX BUJIOB YU€OHOH JESTEIBHOCTH;

2) MIATPHOTHYECKOT0 BOCTIMTAHMS:

LIECHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY W  HAYYHOMY  HaCIECIUIO
OTE€YECTBCHHOMN XUMUM;

YBOXKEHHUSI K TIPOlleCCy TBOpPYECTBA B OO0JaCTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUS] XUMUH, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKHU €CTh PE3YyJIbTAT AJIUTEIBHBIX
HAOJIOICHNUM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX TMOUCKOB, TOCTOSHHOTO Tpy/a
YYEHBIX U IPAKTUKOB;

VMHTEpPECAa W IO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHHM W IOCIEAYIOIIEM aHaJN3€
MH(pOpMALINK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMMUH;

3) AYXOBHO-HPaBCTBEHHOT 0 BOCTIMTAHUSI:
HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEACHUS;
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CIIOCOOHOCTU OIEHUBATh CUTYallUM, CBA3aHHBIE C XUMHUYECKUMHU SIBICHUSIMU,U
MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUECHTUPYICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBbIU
LICHHOCTH,;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJECHUE U MOCTYIIKA CBOMX TOBAPHUILEH C ITO3ULIUHI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHuUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEH 310pOBOro U 6e30macHoro o0pasa >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEGHHUS K COOCTBEHHOMY (HU3NYECKOMY U TCHXHUYECKOMY
3JI0POBBIO;

coOoicHUsT TpaBuil 0Oe30MacHOro oOpalleHuss C BellecTBaMU B OBITY,
MIOBCETHEBHOW JKMU3HU, B TPY/AOBOH EATEIHLHOCTH;

MOHMMaHUS [IEHHOCTH MPAaBHJI MHIUBUAYATHHOTO U KOJUIGKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JTFO/ICH;

OCO3HAHUSl TIOCJIEACTBUH W HENPUATHS BpPEIHBIX MPHUBBIUEK (YMOTpeOIIeHUs
QJIKOTOJIs, HAPKOTUKOB, KypeHHs );

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOW KOMIIETCHTHOCTH B Y4EOHO-UCCIIC0BATEILCKOMN JICSITEIBHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPUYSCKON U APYTHX BUIAX JICATCILHOCTH,

YCTaHOBKM Ha aKTUBHOE yYacTHE B PEHICHHH IMPAKTUYECKUX 3a7a4 COIHAIbHOM
HaMpaBJICHHOCTH (B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY U3YUICHUIO MMPOQPECCHI pa3TUIHOTO PO/Ia, B TOM YHCIIC
Ha OCHOBE NMPUMEHEHHS NMPEJAMETHBIX 3HAHUH 110 XHUMUU;

YBKEHUS K TPYIY, JTIOASIM TPyJa U pe3ylibTaTaM TPYIOBOU EATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUAYaIbHOU TPAEKTOPUU 0Opa30BaHMS,
Oynymieit mpodeccun W peain3allud COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHW, HWHTEPECOB M TOTpeOHOCTEH
00IIIeCTBa;

6) IK0JIOTHYECKOro BOCITUTAHUSI:

HKOJIOTUYECKH IE€JIECOO0PAa3HOT0 OTHOIIEHUS K TPHUPOAEC KaK HMCTOYHUKY
CYILIECTBOBAHHUS KU3HHU Ha 3E€MIIE;

MOHUMaHUS TH00aTBbHOTO XapakTepa dKOJOTHYECKUX MpOoOJeM, BIHUSHUS
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLMAIBHOM CPEJIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKCHUN XUMHH JIJISI PEIICHUS
BOIIPOCOB PAIIMOHAJIBHOTO IPUPOAOTIOJIb30BAHNS;

AKTUBHOI'O HEMNPUATUA JNEUCTBUM, NPUHOCSIIMX BPEJ OKPYXKAIOLIEH MNPUPOIHOU
cpene, yMEHHUS TMPOTHO3MPOBATH HEOIATONPUSATHBIE HKOJOTHYECKUE MOCIECACTBUS
NPEeANTPUHUMAEMBIX JEMCTBUN U MIPEIOTBPAIIATh UX;

HAJIMYMSI PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYPHI,
ONbITa JEATENIBHOCTH JKOJOTMYECKOW HANpPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMANILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UIEOJIOTUU XeMo(hoouu;
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7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs cneuu(UKN XMMUU KaK HayKd, OCO3HAaHMs €€ posu B (POPMUPOBAHUU
pPAllMOHAJBHOIO HAay4YHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO  NPEACTABICHUS
00 OKpy>XarolleM MHpE Kak O €IMHCTBE MPUPOAbI U YEIOBEKA, B O3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHruH NpoOiieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM LIMBUIIM3ALIMY: B €€
I'YMaHUCTUYECKOW HAMNpaBI€HHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOM 0asbl
MaTEpPUAIbHON KYJIbTYphlI, B PEIICHUH TJI00aTbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHUS
YeJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECCKOM, TUIIIEBON M KOJIOTHYECKON O€30MacHOCTH,
B Pa3BUTHUM MEIMIIMHBI, O0ECIIEUEHUN YCJIOBHM YCIEUIHOTO TpyJa U HKOJIOTHYECKH
KOM(OPTHOM KU3HU KAXI0T0 WiIeHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHWMAHUS CYIIHOCTH METOJOB INO3HAaHWS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BATh IMOJIy4yaeMble
3HAHMS JJI aHaIu3a U OOBSICHEHUS SIBJICHHM OKPY’KaOIIEro MUpPa U TPOUCXOISAIIUXB
HEM H3MEHEHUH, YMEHHs JenaTb OOOCHOBAHHBIE 3aKJIIOYEHHUSI Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIUXCS JAHHBIX C LIEJBIO MOJTYUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUUYECKUE 3HAHUS JJI PEIICHUS
npo0JIeM B pealibHbIX KU3HEHHBIX CUTYAIUAX;

MHTEpECA K MMO3HAHUIO, UCCIIEN0BATENBCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUM IO XUMHHU B COOTBETCTBUH C KU3HEHHBIMU
OTPEeOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pPa3IMUHBIX cdepax mnpodecCuoHaIbHON
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIE pPE3yJIbTaThl OCBOEHHUS MPOTPaMMbl 10 XHMHH Ha YpPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIFOYAOT:

3HAYNMBbIC TUIS dbopmupoBaHus MHUPOBO33PECHUS OO0 yJarOIIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHBIE TMOHSATHUS, OTpaKaroIIne
[IEJIOCTHOCTh HAyYHON KapTUHBI MHUPA U CIEIU(DUKY METOIOB MTO3HAHUS, UCTIOIH3yEMBbIX
B €CTECTBCHHBIX HayKax (MaTepwuisi, BEIIECCTBO, DHEPTHs, SIBICHWE, MPOIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHs, HCCIEIOBaHHE,
HaOJIOICHNE, M3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

VHUBEpCAIbHBIC Yy4eOHBbIC JeWcTBHUS (MO3HABAaTEIbHBIE, KOMMYHUKATHBHBIC,
pETyISITUBHEIE), oOecnieunBaronue (GpopmupoBanue (yHKIMOHATHHOW TPAMOTHOCTH U
COIMAJIEHON KOMIIETEHITNN 00YYaIONUXCs;

CIIOCOOHOCTh 00YYAIONIUXCSI HCIOJIB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHEIC,
MHUPOBO33pPEHYCCKNE 3HAHUS M YHUBEpCAIbHBIC y4eOHBIC JACHCTBUS B MO3HABATEIHLHON
Y COLIMAIIbHOM MPAKTHKE.
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MertanpenMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATILHBIMU YU€OHBIMHU
MMO3HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JCUCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3oBble JJoruueckue a1eicTBUA:

CaMOCTOSITEILHO (POPMYIUPOBATh M AKTYyJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEHATh LEIN AEATCIBbHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JESITEILHOCTH C TOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BATh MPYU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIICHUS: BBIJCIISTh
XapakTepHbIE MPU3HAKKA MOHSATUM M YCTAHABIMBATH WX B3aUMOCBSI3b, HCMOJIb30BATh
COOTBETCTBYIOIIUE TOHITHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUI;

BLIOMPATh OCHOBAHUS W KPUTEPUU ISl KIACCU(PUKAIIMKU BEIIECTB U XUMUYECKHUX
pEeaKLnii;

yCTaHABJIUBAaTh MPUUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKY M3y4Ya€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJICHHS (MHIYKTUBHBIC, ASAyKTHUBHbBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTU W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SBJICHUSIX,
(dbopMyITHUPOBATH BHIBOBI U 3aKIIOUCHUS;

IIPUMEHATh B TNPOLIECCE ITO3HAHUS MCIOJb3yEMbIE B XUMHU CUMBOJHAYECKUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEJCTABICHUS — XUMUYECKHUM 3HAK
(cuMBOJ) PeMeHTa, XUMHUYecKas (opmysia, YpaBHECHHE XHMHUYECKOW peakIuu — MpU
peleHnyd y4eOHBIX MO3HABATENIbHBIX W MPAKTUYECKHX 3aj]lady, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIC TIPEACTABICHUSA IS BBISIBIICHHUS XapaKTEPHBIX IPU3HAKOB H3yYAE€MBIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

Ba3oBble ucciaenoBarte/bCKHe 1eHCTBUA:

BJIAJI€Th OCHOBAaMU METOJ0B HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUECKUX PEAKIINIA;

dbopMynHpoBaTh LIETU U 3a7a4l HCCIIEOBAHUS, UCIIONH30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYITHMPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUSI THUIMOTE3BI MO MPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENBHOIO INIAHUPOBAHUS U NMPOBENCHUS YUCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOIIOAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEJILHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIISIThH
000CHOBaHHBIN OTYET O IPOJIEITAHHON paboTe;

MPUOOPETATH OMBIT YYSHUIECKOUN MCCIIEIOBATEHCKON M IPOSKTHON JEATEIbHOCTH,
MPOSIBIISATh CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHUS.

Pabora c nunpopmanmeii:
OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(MOpManuu (HAy4YHO-MOMYyJIsipHAs
auTepaTypa XUMUYECKOTO COJIepKaHUs, CIpaBOYHbIE mocobus, pecypcbl MHTepHETa),

22



denepanbHas padovas nporpamma | Xumus. 10-11 knaccesl (yrayO€HHBINH ypOBEHB)

aHAIM3UPOBATh UHPOPMALIMIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHUS, KPUTUUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUYUBOCTH;

(opMyIHpPOBAThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI ITPU MOUCKE U 0TOOpE
uH(popMaIu, HEOOXOJUMOM JIs1 BBINIOJHEHUS YU€OHBIX 3a/1a4 ONpPEAeTIEHHOTO TUIIA;

NpuoOpeTaTb  OMNBIT  HMCHOJB30BaHUS  HMH()OPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpeacTaBiIeHUsS HH(POPMALNH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIH SA3bIK B KAau€CTBE CPEJICTBA NpU pabOTe C XMUMHYECKOU
uH(opMaIMeil: IPUMEHITh MEXIpeAMeTHbIE ((PU3NUYECKUE U MaTeMaTUUYEeCKUE) 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISAHOCTH.

KoMMyHUKATHUBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiiCTBHSI:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTacMOW TEMBbl B XOJC JHAJIOTa W/HIN
JUCKYCCUH, BBICKA3bIBaTh HJEH, (OPMYIHPOBATH CBOM TMPEIIOKEHUS OTHOCHTEIBHO
BBITIOJTHEHUS TTPEVIOKCHHON 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAllMell pe3yJbTaTOB ITO3HABATCIIBHOW JICSITEILHOCTH,
TIOJIYYCHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBITTOJTHCHHUH
XHMHYECKOTO OSKCIICPUMEHTa, MPAKTHYECKON pabOThl IO HMCCICIOBAaHUIO CBOWCTB
U3yYaeMbIX BEIICCTB, peaiM3alliid Y4eOHOTO MpOeKTa, W (OPMYIHPOBATH BBIBOJIBI 11O
pe3ysibTaTaM TPOBEIEHHBIX HCCIICIOBAaHUNM MYTEM COTJIACOBAHUS TIO3UIMH B XOC
o0CcyXeHus 1 OOMeHa MHEHUSIMHU.

PeryasiTuBHbIe YHHBepPCcAJbHbIe y4eOHbIE JeiiCTBUSA

CaMOCTOSITEJIbHO  IUTAHMPOBATh M OCYHIIECTBJISATH CBOIO  IMO3HABATEIHHYIO
JEeSTENbHOCTh, oOmpeAensss e€ Nend W 3aJa4yd, KOHTPOJIUPOBaTh W 1O MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MIPETIAraeMbIil allTOPUTM JICUCTBHI MPU BHITIOTHEHUN
y4eOHBIX U UCCIIEIOBATEIbCKUX 3a/iad, BbIOWpaTh Hanbosiee 3PGEeKTUBHBIA CIOCO0 UX
pelIeHus C Y4ETOM MOJTyYeHUs HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKITUAX;

OCYIIECTBJISITh ~ CAMOKOHTPOJb  JEATEIBHOCTH HA  OCHOBE  CaMOaHalIH3a
¥ CAaMOOIICHKH.

[IpenmeTtHbIe pE3yNbTaThI OCBOCHHUS MPOrPAMMBI 1o XUMHAH
Ha yriyOJ€éHHOM YpOBHE Ha YpPOBHE CpeaHEero oOIero o0pa3oBaHUs BKIIOYAIOT
cneruuyeckue I y9eOHOTO mpeaMera «XHUMHs» HaydHble 3HAHUS, YMEHUS U
CIIOCOOBI JACHCTBUI MO OCBOCHUIO, HHTEPIPETAIIMN U MPEOOPa30BAHHUIO 3HAHUH, BUIBI
JESTENHHOCTH TI0 TOJYYCHUIO HOBOTO 3HAHWS W TMPUMEHCHHWIO 3HAHWA B Pa3IUYHBIX
Y4eOHBIX CHUTYaIlUSAX, a TaKXKE B PEATBbHBIX JKA3HCHHBIX CHUTYaIlUAX, CBSI3aHHBIXC
xumueil. B mporpammMe mo XuMum MpeAMETHBIE PE3yabTaThl MPEACTABICHBI MO TOAaM
H3Yy4YCHUS.
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NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHuueckas XHMUS) OTPaXaroT:

c(hOpMUPOBAHHOCTbH MPECTABICHUIN: O MECTE M 3HAYCHUU OPTaHUYECKON XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ pOJu B O0ECIEUCHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUEeCTBA B PEIICHUM MPOOJEeM HKOJOTUUYECKOM, HHEPreTHUYEeCKOW M MHUILEBOM
0€30MacHOCTH, B PAa3BUTHUM MEJUIIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
WCTOYHUKOB DHEPruU, B OOCECINEUYEHUWU PAIMOHAIBHOTO MPUPOAOINOIB30BAHUS,
B (hOpPMUPOBAHUU MUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUICCKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOIHOM CpeJIe;

BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHU I, KOTOPasi BKJIOYAET: OCHOBOIOJIAratolue
HOHSATHSA — XUMHUYECKHI 3JICMEHT, aTOM, PO M 3JICKTPOHHas 000JI0UKa aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHUSI aToMma, THOpHUIU3alUs
aTOMHBIX OpOUTaNCH, MOH, MOJICKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTD, CTETICHb
OKHUCJICHUSI, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHASE MAcCa, MOJISIPHBIN 00BEM, YTIIEPOIHBIHI
CKelleT, (PYyHKIMOHAJbHAsI TPYIINA, pajauKaj, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE,
COKpaliéHHbIE, CKEJICTHBIC), H3OMEpHUs  CTPYKTypHas ©  IPOCTPAHCTBEHHAas
(reomeTpuuecKas, onmuueckds), W30MEpbl, TOMOJIOTHYECKHI ps, TOMOJIOTH,
YIJIEBOAOPOBI, KACIOPOA- U a30TCOJAEPKAILIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akon .M. MenneneeBa, Teopusi CTpOEHHUSI OPraHUYECKUX BEIIECTB
A.M. DbytrnepoBa, 3aKOH COXpPaHEHHMsS MAacChbl BEIIECTB, 3aKOH COXPAaHEHUS U
NPEBPAIIEHUS SHEPTUHU NIPYU XUMHUUYECKUX PEAKLHIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIA
S3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALIME B OCHOBE IIOHUMAHUS IPUIYMHHOCTH
U CHUCTEMHOCTH XMMHWYECKUX SIBICHUM; IPEICTABICHHUS O MEXaHU3MaX XUMHUYECKUX
pEaKUnii, TEPMOJUHAMUYECKUX UM KUHETHYECKUX 3aKOHOMEPHOCTIX HMX HPOTEKaHUS,O
B3aMUMHOM BJIMSIHUM aTOMOB W TpyNI aTOMOB B MOJEKylaxX (MHAYKTUBHBIA U
Me3oMepHbIt 3¢ dexTs, opuentantel | um Il poma); dakronoruveckue CBeICHUS
O CBOWCTBaX, COCTaBe, IOJTYYECHUHM U OE30MaCHOM HCIOIH30BAHUU BAKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON MEATETbHOCTH YeJOBEKa, OOIIMX
Hay4YHbIX MPUHIMIAX XHUMUYECKOrO MPOMU3BOJACTBA (Ha MpUMEpPE MPOU3BOJCTBA
MeTaHoJIa, epepadoTKu HeDTH);

chOpPMHUPOBAHHOCTh yMEHHI. BBISBISATH XapaKTEpHBIC TMPHU3HAKH TOHSATHH,
YCTaHABIMBATh WX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSATHS IIPU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUI;

c(hopMHUPOBAHHOCTH YMCHHIA:

HCMOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTAaBJICHUS MOJEKYJSPHBIXHU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYT OpPraHUYECKHUX
BEIIECTB;

COCTaBJISITh YPAaBHECHUS XHMHUYECKHX PpEAKIUHA M PACKPBIBATh HX CYIIHOCTh:
OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIUN ITOCPEICTBOM COCTABJIEHUS SJIEKTPOHHOTO
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OanaHca 3TUX peakui, peakluii HOHHOTO OOMEeHa MYTEM COCTABIEHHUS UX TMOJHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHECHUN;

M3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHWYECKHX BEIIECTB JJis WLIIOCTPALMH UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUN: YCTaHABIMBATh NPUHAJICKHOCTh HM3YYEHHBIX
OpraHUYECKUX BEIIECTB 10 UX COCTABY M CTPOEHUIO K ONpeAeiaEHHOMY Kiaccy/Tpynme
COCIMHEHUN, Oagamb UM Ha3BaHUs Mo cuctematndeckoil Homenknarype (IUPAC) u
npueoOums TPUBHUAIIbHBIE HAa3BAaHUS JUIsl OTAEJBHBIX NpPEICTABUTENEH OpraHMYeCKUX
BEUIECTB  (ITWJIEH, aleTW/IeH, TOJyoJd, TJUUEPUH, ATHICHIJIMKONb, (EeHOI,
dopManpaerus, aueTanbAerui], aleTOH, MypaBbHMHAs KHCIIOTa, YKCYCHas KHCIIOTa,
CTeapuHOBas, OJEMHOBAs, MNAJIbMUTUHOBAS KHCIOTHI, TJUIUH, aJaHWH, MaJbTO3a,
GpyKTO3a, AaHUIIMH, AUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHHUS OMPEEIATh BUJ XUMUYECKON CBSI3M B OPTaHUYECKHUX
COEIMHEHUAX (KOBaJEHTHAsI M MIOHHAA CBS3b, G- U T-CBA3b, BOJOPO/IHAS CBS3b);

chOpPMHUPOBAHHOCTh ~yYMEHHUS MPUMEHSATh TOJIOKEHUS  TEOPUU  CTPOCHHS
opranndeckux Bemects A.M. byriepoBa mis oOBsSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJIKAHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJIKAAUEHOB, AJKMHOB, apOMaTUYECKUX
yIJI€BOJAOPOJIOB, CIUPTOB, AlbAETHUIOB, KETOHOB, KApPOOHOBBIX KHCJIOT, MPOCTHIX H
CIIOXKHBIX 3(GUPOB, >KUPOB, HUTPOCOCAUHEHUN U AMUHOB, AMUHOKHUCIOT, OEIJIKOB,
yriIeBOJ0OB (MOHO-, JU- W IMOJUCAXapHUIIOB), WJUIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIy HUMH  YPaBHEHUSIMH  COOTBETCTBYIOIIMX  XUMHUYECKHX  PEakKlHiic
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMHUPOBAHHOCTh YMEHUS TOJTBEPXKAaTh Ha KOHKPETHBIX MPUMEpPaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUU OT KPaTHOCTU H
TUIIa KOBAJEHTHOW CBA3M (G- U T-CBS3M), B3aUMHOIO BIIUSHHS aTOMOB U IPyNI aTOMOB
B MOJIEKYJaX;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOIHOTO
CoIpbsi (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIIOCOOBI €ro mepepaboTKU U MPAKTUYECKOE
IpUMEHEHHUE IPOAYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTD BIIAJCHUS CUCTEMON 3HAaHUHM O €CTECTBEHHO-HAYYHBIX METOAAX
MO3HaHMS — HAONIOJEHUH, U3MEPEHUH, MOJACIMPOBAHUH, IKCIIEPUMEHTE (PEabHOM H
MBICJIEHHOM) U YMEHUS NPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHSATH OCHOBHBIC OIEPAlMU MBICIUTEIbHOM
NEeATENbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEMATHU3ALUIO,
BBISIBJIEHUE NPUYMHHO-CIEACTBEHHBIX CBA3€H — Il M3Yy4YEHUs CBOICTB BEILIECTB U
XUMHUYECKUX PEaKIU;

c()OPMHPOBAHHOCTh YMEHHUM: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUIC
MOHATHUSMU U MIPEACTABICHHUSIMU IPYTUX €CTECTBEHHO-HAYUHBIX PEIMETOB JJIs1 O0Jiee
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OCO3HAHHOTO MOHMUMAHUS CYIIHOCTH MATEPUAIBHOTO €JWHCTBA MHUpPA, HCIOJIb30BAaTh
CUCTEMHbIC 3HAHUS MO OPraHUYEeCKON XUMUU sl OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI MO XUMUYECKUM (PopMmysiaM U
ypaBHEHUSM XUMHUYECKUX PEaKIMil ¢ UCTOJIb30BaHHEeM (U3MYECKHX BEJIUYMH (Macca,
00BbEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACU€Thl MO HAXOXICHUIO XUMHUYECKON (POpMYIIbl BEIIECTBA MO M3BECTHBIM
MAaCCOBBIM  JOJISIM XHUMHUYECKUX OJIEMEHTOB, NPOAYKTaM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AHAIM3UPOBATH M OIEHUBATHC
MO3UIIMA DKOJIOTUYECKOM O€30MaCHOCTH TMOCECTBUSI OBITOBOM U MPOU3BOACTBEHHOM
NEATeIbHOCTH YeJIOBEKa, CBA3AHHOW ¢ MepepaOOTKOM BEIIECTB, HCIOJIb30BaTh
MOJIYYEHHBIE 3HAHUS JUISi TPUHATUS TPAMOTHBIX PEIICHUN TpoOJieM B CHUTyalusX,
CBSI3aHHBIX C XUMHUECH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIPHO TUIAHUPOBAaTh W  MPOBOIUTH
XUMUYECKHI IKCTIEPUMEHT (MOJYYEHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILECTB,
KA4E€CTBEHHBIE PEAKIIUU YTIECBOJOPOJOB PA3TUUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OPraHMYEeCKUX BEIIECTB, PEIICHUE SKCICPUMEHTAIBHBIX 3aJad MO PaClO3HABAHUIO
OpraHUYeCKUX BEIIECTB) C COOJIOJIEHHEM TIpaBUJl  OE30IMacHOr0  OOpalleHUs
C BEIIEeCTBaMH U J1a0OpaTOPHBIM 000PY0BaHKHEM, (DOPMYIMPOBATH 1€Ih UCCIEIOBAHNUS,
NPEACTaBIATh B pa3Iu4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJU3HPOBATH H
OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHUI:

coOJIOIaTh TpaBUIa SKOJOTHYECKH I11eJeco00pa3HOro TOBEACHUS B OBITYH
TPYJAOBOM JIEITEILHOCTH B IEISAX COXPAHEHHUSI CBOETO 370POBbs, OKpY’Karolleu
MIPUPOTHOUN CpeIbl U JOCTHIKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh OIMACHOCTb TOKCHYECKOTO JICMCTBHSI HA JKHUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEECTB, MOHMMAas cMbIc noka3arens [IJ1K;

aHAJM3MPOBATh IICJIECOOOPA3HOCTh INPHUMEHEHUS  OPraHUYSCKHX  BEIICCTBB
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUS PUCK-TIOJIb3a;

chOpMHUPOBAHHOCTh  YMEHHMHA.  OCYIIECTBIATH  IICJICHANIPABICHHBIM  ITOMCK
XUMUYECKOW HMH(pOpMAIMK B Pa3IMYHBIX HCTOYHHMKAX (HaydyHas W ydeOHO-HaydHas
JuTEpaTypa, cpeiacTBa maccoBod uH(opmaruu, MHTEpHET M Jpyrue), KpUTHUYCCKU
aHanu3uposams XAMUICCKYI0 HHGOPMAIIUIO, nepepabamviéams €€ U UCHOIb308ANbB
COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1auei.

11 KJIACC
[IpeameTrHble pe3ynbTaThl OCBOEHUSI Kypca «OOmias M HeOpraHu4eckas: XUMUS»
OTpAXKAIOT:
c(hOpMUPOBAHHOCTh  MPEACTABICHHUI: O MaTepUAIIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJIECHHUU MPUPOJBI, O MECTE U 3HAYEHWH XUMUU

26



denepanbHas padovas nporpamma | Xumus. 10-11 knaccesl (yrayO€HHBINH ypOBEHB)

B CCTEME E€CTECTBEHHBIX HAyK W €€ poju B OOECHEUYCHUH YCTOWYMBOIO pa3BUTHUS,B
pelieHnyd MpooJieM 3KOJIOTUYECKOM, JHEPreTUYecKod M MHUIIEBOM OE€30MacHOCTH,B
pPa3BUTUU MEAMIMHBI, CO3JaHUHM HOBBIX MATEPHAJIOB, HOBBIX MCTOYHUKOB JHEPIUU,B
o0ecrieueHNH parmoOHaIBLHOTO MPUPOIOIIOIL30BaHuUs, B (POPMUPOBAHUN MUPOBO33PEHUS
1 00IIel KyJIbTyphl UeOBEKa, a TakXKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBBIO U IPUPOJHOM CpENIE;

BJIAZIEHUE CUCTEMON XMMUYECKUX 3HAHUU, KOTOPAsk BKIIFOYAET: OCHOBOIIOJIATAOIIINE
MOHSATUS — XUMHUYECKUN AJIEMEHT, aTOM, JIpO aToMa, U30TOMbI, MIEKTPOHHAsT 000JI0YKa
aToma, S-, p-, d-aroMHbIe OpOMTAaIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHUS aToMma,
rUOpUAN3aLIUS ATOMHBIX opOuTanei, WOH, MOJIEKYJa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, CTETNEHb OKHUCJICHUS, XUMUYECKas CBsA3b (KOBaJIGHTHAs,
WOHHAsl, METaJUTMYEeCKasi, BOJOPOJAHAs), KpPUCTAUIMUECKas penérka, XuMHUecKas
peakuusi, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOIUTAYECKAS AUCCOLUAIUSA,
CTENEHb JUCCOLIMALIMKM, BOJOPOAHBIN TMOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TETJI0BOM A(PPEKT XUMUYECKOU peaKkiuy, CKOPOCTh XUMUUYECKON peakiui, XUMUYECKOe
paBHOBECHE; TEOPUU M 3aKOHbl (TEOpPUA  DIJIEKTPOJIUTUUECKOM  JTUCCOIMALINH,
nepuoanueckuid 3akod .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXPAHEHUSI U MPEBPAILECHUSI SHEPTUU NMPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOUIUX MacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3BIK
XUMUH, MUPOBO33PEHUECKUE 3HAHMUS, JEKAIIUE B OCHOBE IMOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBJIICHHI; COBPEMEHHBIE MPEIACTABICHUS O CTPOCHHH
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M HAaJIMOJIEKYJISPHOM YpPOBHSX;
OPEACTaBICHUS O MEXaHW3Max XUMHUYECKHMX peakuui, TepMOIMHAMUYECKHX
U KUHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUS, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax U JUCHEPCHBIX CUCTEMaX; (DaKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE,
MOJIYYeHUH M O€30MacHOM HCIIOb30BAHUM BAaXXHEHIIMX HEOPTaHMYECKUX BEIIECTB B
OBITYy ¥ TPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKAa, OONIMX HAay4YHBIX MPUHIIUAIAX
XUMHUYECKOTO MPOU3BOJACTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakTepHbIC TMPHU3HAKH TOHSATHH,
ycmauaenueams WX B3aUMOCBA3b, UCHOb308aMb COOTBETCTBYIOIIUE MOHSATUS MPU
ONMMCAaHUU HEOPTAaHUYECKHUX BEIIECTB U UX MPEBPAILICHUII;

chOpPMHUPOBAHHOCTh  YMEHHUS  HUCIOJB30BaTh XUMHUYECKYI0  CHMBOJUKY JJIS
cocTaBlieHUs (HOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIMMA, CUCTEMATHIECKYIO
HomeHkiatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIbHBIX BEIICCTB,;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEISATh BAJICHTHOCTh M CTEMEHb OKHCIICHHUS

XUMUYECKHX JIEMEHTOB B COEAMHEHUSIX, BUJI XUMUYECKOM CBA3MU (KOBaJEHTHAsl, HOHHAS,

METAJINYECKAs], BOJIOPOJIHAS ), TUIT KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

chOpPMHPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHMOCTH CBOWCTB  BEIIECTB

OT BHJA XUMHUYECKOM CBA3M U THUMNA KPUCTAUNIMUECKON pemETKH, OOMEHHBIM
Y JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUsI KOBAJICHTHOU CBSI3HU;
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c(hOpMUPOBAHHOCTh YMEHHI: KJIacCU(PUIIMPOBATh: HEOPraHUYECKUE BEIECTBA MO
WX COCTaBy, XMUMHUYECKHE pPEaKIHMH MO Pa3IUYHbIM TpU3HAKaM (YUCITY U COCTaBY
pearupymromnmx BeIIeCTB, TEIIOBOMY J(deKkTy peakuuu, H3MEHEHUIO CTEleHen
OKUCJIEHUS  DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO Karaau3aTopa U  JpYyrue);
CaMOCTOSITEIILHO 8b10Upams OCHOBAHUSI U KPUTEPUU IS KIacCU(DUKAIUU HM3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MNepuoanyeckoro 3akona J[.U.
MenneneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTepPU30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB U
MOHOB XUMHYECKHX JJIEMEHTOB IEPBOrO—4ETBEPTOrOo IepuonoB llepuonnueckon
cuctembl .. MeHnneneeBa, UCNONB3ysl MOHATUS «IHEPTETUUECKUE YPOBHUY,
(QHEPreTHUYECKHE TOAYPOBHM», «S-, P-, O-aTroMHBIE OpOUTAIN», «OCHOBHOE M
BO30YXKIEHHOE DHEPreTUYECKUE COCTOSHUSI aToMay; OOBSCHITh 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U UX COCAUHEHUN 10 EPUOJIAM U IPyIIiamM
[Tepuonnueckoin cucrembl .M. MenneneeBa, BaJC€HTHbIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepHU30BaTh (OMUCHIBATH) OOIHME XUMHYECKUE
CBOMCTBA BEIIECTB PA3JIMUHBIX KJIIACCOB, 100MEepIHcoams CyIeCTBOBAHUE T€HETUUECKON
CBSI3M  MEXIY  HEOPraHMYeCKHMMHU  BEIIECTBAMM C  IIOMOIIBIO  YPaBHECHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hopMHUPOBAHHOCTH YMEHUSA pacKpbIBaTh CYIIHOCTb: OKUCJIMTEJILHO-
BOCCTAHOBHUTEIIPHBIX PEAKIMi MOCPEJICTBOM COCTABJICHHUS JIEKTPOHHOT'O OajlaHca 3THX
peakIuii; peakiuii HOHHOro oOMeHa MyTEM COCTABJICHUS UX IMOJHBIX M COKPAIIEHHBIX
WOHHBIX YpaBHCHUH; peakIuil THAPOIN3a; PEaKIUd KOMIUIEKCO0Opa3oBaHus (Ha
npuMepe TUAPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUICCKUX
peaKIui C Y4ETOM UX SHEPTETUUECKUX XapAKTEPUCTHUK, XapaKTep U3MEHEHHSI CKOPOCTH
XUMHUYECKOW pEeaKIMd B 3aBHCHUMOCTH OT Pa3JIUYHBIX (DAKTOPOB, a TAKXKE XapakKTep
CMEIIICHUS XUMHUUYECKOTO PaBHOBECHS IO BIUSHUEM BHEITHUX BO3JACHCTBUMN (ITPUHIIUIT
Jle lllarenbe);

c(hopMHUPOBAHHOCTh YMCHHS XapaKTePH30BaTh XUMHUUYECKUE PCAKIIMH, JIC)KAIUCB
OCHOBE TPOMBIIIUICHHOTO TIOJYYCHHUS CEPHOM KHCJIOTHI, aMMHaKa, OOIIHe HaydJHbBIC
MPUHIATIBI XUMHYECKUX MIPOU3BOJCTB; 11e7ec000pa3HOCTh MPUMEHECHHUS
HEOPraHUYECKUX BEIIECTB B MPOMBIIICHHOCTHA U B OBITY C TOUKHU 3PEHUS COOTHOIIIEHUS
PUCK-TI0JIb34;

c(hOopMHUPOBAHHOCTH BJIAJCHUS CUCTEMOW 3HAHUH O METOJaX HAyYHOI'O IO3HAHMS
SBICHUN TIpUPOABI — HAOIOJACHUE, W3MEPCHHE, MOJCIMPOBAHKUE, HKCICPHUMEHT
(peanbHBIN U MBICJICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax, YMEHUS IPUMEHSTh
9TH 3HAHMS TIPU DKCIEPUMEHTAIBHOM HMCCJIEJOBAHUU BEIICCTB M IS OOBSICHEHUS
XUMHWYECKUX SIBJICHHUM, WMEIOIHUX MECTO B MNPUPOJEC, NMPAKTUUYECKON IESITEIbHOCTH
YeJIOBEKa U B MOBCEIHEBHOM KU3HH;
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c(hOpPMUPOBAHHOCTh YMEHHUSI BBISBISATH B3aUMOCBS3b XUMUYECKUX 3HAHUM
C MOHSATUSAMM U MPEJICTABICHUSIMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEMETOB JIJ1s1 OoJiee
OCO3HAHHOTO IOHMMAHUSI MAaTEPUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUYEThI: C HCIOJb30BAHUEM MOHSITUN
«MaccoBasi J0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsE KOHIEHTPALUS); MacChl BEIIECTBA
niu o0b€Ma Ta3a Mo M3BECTHOMY KOJUUYECTBY BEIIECTBA, Macce WU 00bEMY OIHOTO
M3 YYacTBYIOIIMX B pEaKIUH BEHIECTB; TEIUIOBOro 3¢ @dekra peakiuu; 3HAYCHUS
BOJIOPOJHOTO TIOKA3aTessl PacTBOPOB KHUCIOT M IIEJIOYEH C HU3BECTHOM CTEIEHBIO
JUCCOIMAIINM; Macchl (00BEMa, KOJIMUECTBa BEIECTBA) MPOJYKTa PEaKIUU, €CIU OJTHO
U3 HUCXOJHBIX BELIECTB JaHO B BHUJIE pAacTBOpa C OINPEACIEHHOM MACCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA WM JaHO B H30BITKE (MMEET MPUMECH); JOJU BBIXOJA
MPOJIYKTa peaKkiuu; 00bEMHBIX OTHOIIICHUM T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUTAHUPOBAaTH U TMPOBOJUTH
XUMUYECKUI JKCIEPUMEHT (MPOBEJCHUE pPeaKIMii MOHHOTO OOMEHa, MOJTBEPXKIACHUE
KaUYeCTBEHHOTO COCTaBa HEOPraHUWYECKHX BEIIECTB, OMPEAECICHUE CPElbl PACTBOPOB
BEII[ECTB C TMOMOIIBI0 HMHAMKATOPOB, HW3YUCHHE BIUSHHUS pPa3IUYHBIX (HaKTOPOB HA
CKOPOCTh XMMUYECKOW PEAKIUHU, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7ay MO0 TeMaM
«Metambe» 1 «Hemeramnei») ¢ coOmrogeHueM TpaBuil 0€30macHOTO OOpalieHusic
BEIIECTBAMHU U JIAOOPAaTOPHBIM 000pyIOBaHUEM, (OPMYIUPOBATH LIETb UCCIEAOBAHMUS,
npedcmasgnams B PA3NUYHON (opMe pe3ylbTaThl SKCIEPUMEHTA, aHAIUZUPOBAMb
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMI: COOJO/IaTh MpaBujia MOJb30BAHUS XUMUYECKON
NoCyAoi 1 1ab0paTOPHBIM 000pYAOBaHHEM, OOpAIICHHSI C BEIIECTBAMH B COOTBETCTBUU
C UHCTPYKIUSMU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB, YKOJIOTHUECKH
11€JIeCO00pa3HOr0 MOBEICHUS B OBITY U TPYJOBOM ACSATEIBHOCTH B IIENIAX COXpPAHEHUS
CBOETO 3JI0POBbS, OKPYKAIOWIEH MPUPOJHON CPEeIbl U JOCTHKEHHUS €€ YCTOWYHBOTO
pPa3BUTHUA, 0CO3HABAMb OMACHOCTh TOKCHUYECKOrO JIEMCTBUSA HA >KUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX HECOPTAHUYECKUX BEIIECTB, MOHUMAs cMbICT rokaszareis 111K

chOpPMHPOBAHHOCTh ~ YMEHHUW:  OCYIICCTBIATH  IEJICHANPABICHHBIA  MOUCK
XUMHYECKOW WH(GOpPMAIIUU B PA3IMYHBIX HCTOYHMKAX (HayyHas W ydeOHO-Hay4yHas
TuTepatypa, CcpeicTBa maccoBoil uMH(popmainuu, WHTEpHET W Apyrue), KPUTUUSCKU
aHANMM3UPOBATh XUMHUYECKYI0 HWH(pOpMAIUIo, TepepadaThiBaTh €€ W HCIOJIb30BaTh
B COOTBETCTBHH C ITOCTaBJICHHON y4eOHOU 3a/adeci.

29



TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

10 KJIACC
HaumeHnoBaunue
No KomnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TeEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTuueckue ocH

OBbI OPraHUYECKOM XUMHUHU

1.1

[Ipenmer opranuueckomn
XUMHUH.

Teopus ctpoeHus
OPraHN4YeCKUX
COeIMHEHUH

A. M. bytnepoBa

8

Hpe):[MeT N 3HAYCHHUC OpFaHquCKOﬁ
XUMUHU, ITPCACTABICHHUC O MHOF006pa3I/II/I
OpPraHUYCCKHUX COGJII/IHGHPlﬁ.

DNEKTPOHHOE CTPOEHUE aToMa yriiepoja:

OCHOBHOE M BO30Y>KJIEHHOE COCTOSIHUSI.
BasieHTHBIE BO3BMOKHOCTH aTOMa
yriaepoa. XuMUYECKas CBS3b

B OPraHUYECKUX COEUHEHUSX. TUIIBI
rUOpUIU3aINK aTOMA YIJIepo/a.
MexaHn3MbI 00pa30BaHMs KOBAJICHTHOMN
cBs131 (0OMEHHBIN U TOHOPHO-
aKLenTopHbIN). TUIbI epeKpbIBAHUS
ATOMHBIX OpOUTaNeH: G- U T-CBSA3H.
OnunHapHas, JBOWHAS U TPOiHAs CBS3b.
Croco0bl pa3pbiBa CBsI3€H B MOJIEKYJIax
opranuyeckux BemiecTB. [lonsTue

0 CBOOOJIHOM pajiviKaie, HyKJIeopuie u
AIEKTpOoduIIE.

Teopust cTpoeHUs OPraHUYECKUX

PaCKpBIBaTB CMBICJI U3yYaCMbIX

MOHSATUM (BI)IJICJISITB HX XapaKTCPHBIC
HpI/ISHaKI/I) N IIPUMCHATH 3THU ITOHATHUA

MIpY OMKUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICNbHBIX ()AKTOB U SIBJICHUH.
PackpbiBaTh CMBICIT TTOJIOKECHUN
TEOPUU CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. bytieposa u
MPUMEHSTH UX JJI1 O0BICHCHUS
3aBUCUMOCTH CBOWMCTB BEILIECTB

OT COCTaBa U CTPOCHUS.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB.

Onpenensars BUAbI XUMHYECKON
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coequnennii A.M. bytiiepoBa u ee
COBPEMEHHOE PA3BUTHE — CTPYKTYypHAs
TEOPHs] OPTaHUYECKUX COCTUHEHUM.
3Ha4YEHUE TEOPUU CTPOCHHUS
OPraHUYECKUX COCIUHECHUN.
MonekyisipHbIE U CTPYKTYPHBIE
dbopmynbl. CTpyKTypHBIE (HOPMYITBI
Pa3JIMYHBIX BUIOB: Pa3BEPHYTAs,
COKpalIEHHAas, CKEJIETHAas.

Nsomepus. Buasl uzomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP(HEKTHI B MOJIEKYIaX
OpraHUYECKUX COECTUHECHH.
NHaykTuBHBIN 1 Me30MepHBIN 3 (PEKTHI.
[IpencraBnenue o kaaccupuKaiu
oprannyeckux emiecTs. [lonsaTue

0 (hyHKIIMOHAIBHOM rpymme. I'oMomorus.
I'omomornueckue psaasl. Homenkiatypa
OPraHUYECKUX COCTMHEHU N
(cuctemaTuueckasl U TpUBUAJIbHbBIC
Ha3BaHUA).

OcobeHHOCTH U KI1accuprKaIus
OpraHuyecKux peakuuil. OKUCIUTETbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUN

B OPTaHUYECKON XUMHH.
JKCNePUMEHTAIbHbIE METOAbI
U3y4YeHHsI BeleCTB U UX MpeBpallleHHi:

CBsI3M (OJIMHApHBIE, KPATHBIC)

B OPTaHUYECKUX COSTMHECHHSIX.
XapakTepru30BaTh POJIb U 3HAYCHUE
OpPTaHUYECKOW XUMHH B PEIICHUN
po0JIeM IKOJIOTUYECKOM, TUIIEBON
0e30MacHOCTH, B Pa3BUTHH
MEAHIIMHBI, CO3JJaHUN HOBBIX
MaTepuasoB, B 00ecriedyeHun
paIMoOHaIBLHOTO
TIPUPOJIOTIOTH30BAHHS,
TIOJITBEPKIATH €€ CBA3h C APYTUMHU
HayKaMHU.

Hcnonb3oBaTh MosI€TH
OpraHNUYeCKHX BEIIECTB

I NWJUIFOCTPAIU UX XUMHUYCCKOI'O U

IPOCTPAHCTBEHHOTO CTPOCHHUS.
HaOmnromaTes ¥ onmuceIBaTh
JIEMOHCTPAIMOHHBIC OTIBITHI;
IIPOBOJIMTH M ONKMCHIBATH
71a60paTOPHBIE OMBITHI
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e JleMOHCTpaLu:

— O3HAKOMJIEHHE C o0pa3uaMu
OpPraHUYECKUX BEUIECTB U MaTepUaIaMU
Ha MX OCHOBE;

— OIBITHI 110 MPEBPAILIEHUIO
OpPraHUYECKUX BEIIECTB MPHU HArpEeBaHUU
(mnaBneHue, OOyTIMBAHKUE U TOPEHUE).

e JIaGopaTopHBbIE OMBITHI:

— MOJIEIMPOBAHHUE MOJIEKYII
OpPraHUYECKUX BEIIECTB

Utor

0 IO paznemny

Pasjen 2. YriieBoaopoabl

2.1

[IpenenvHbIE
YTJIEBOAOPOJIBI —
aJIKaHbI, IINKJI0AJIKAHbI

Ankanbl. ["'oMonornyeckuii psiji ajJKkaHoB,
obmast hopmysia, HOMEHKIATypa U
u3oMepHsi. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJIEKYI
aJKaHOB, SP>-THOPHUAN3ALMSA ATOMHBIX
opOuTanel yriepoja, G-CBs3b.
Kongopmepor. ®usznueckue cBOMCTBa
aJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIUU
3aMelIeHUs, U30MepHU3allui,
JNETUAPUPOBAHMS, IUKIU3ALINH,
MUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupojae. CrnocoObl
MOJIYYEHUS U IPUMEHEHUE aJIKAHOB.

BnaneTps n3ydyaeMbIMU XUMUYECKUMHU
MTOHATHUSIMH.

BbISIBIIATE XapakTepHbIE MPU3HAKU
MOHATHUH, YCTAHABIMBATh UX
B3aUMOCBSA3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIME MTOHATHUS

MIPU ONUCAHUU COCTaBa, CTPOCHUS

Y MIPEBPAIICHUNA OPraHUYECKUX
COEMHECHUMU.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHOM,
CKEJICTHOI ) (hOpMYyIT yTIIeBOIOPOIOB.
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Huxnoankanel. O6mas popmyna,
HOMEHKJIATypa U H30MEPHS.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJbIX (IIUKJIOMPOIIAH,
IIUKJIOOYTaH) U OOBIYHBIX (IIUKJIOMCHTAH,
IIUKJIOTEKCaH) MUKI0AIKaHOB. CTIOCOObI
MOJTYYCHUS U TPUMEHEHHUE ITUKJI0ATKAaHOB

2.2

Henpenenvubie
YIJII€BOIOPOBL:
AJIKEHBI, AJIKAJUEHBI,
AJKUHBI

14

AnkeHbl. ['OMOJIOTHYECKUH PsiJT aJTKEHOB,
obmast hopmysia, HOMEHKIATypa.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ aJIKEHOB,
SP?-ruOpuM3anus aTOMHBIX OpOUTaei
yriepona, 6- U m-cBsi3u. CTpYKTypHas U
reomeTpudeckas (yuc-mparc-) U30MepHsL.
PHU3UYECKUE CBOMCTBA AJTKEHOB.
XUMHYECKUE CBOMCTBA: PEAKIIUH
MPUCOEANHEHUS, 3aMELCHUS

B O-II0JIO’KEHUE TIPU JBOMHOM CBSI3H,
MTOJIMMEPU3ALINU U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUIbHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEaKIHUK Ha JBOWHYIO CBS3b.

Croco6bl oSTydeHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudpukamms
aJIKaJIUEeHOB (COMPSIKEHHBIE,

VY craHaBnuBaTh NPUHAJIEKHOCTh
BELIECTB K ONPEIEICHHOMY KJaccy
YIIEBOAOPOJIOB MO COCTaBY U
CTPOCHMIO, HAa3bIBATh UX

M0 CUCTEMAaTUYECKOU HOMEHKIIATYype;
MPUBOAUTH TPUBUAIIBHBIC Ha3BAHUS
OTJICNIbHBIX MPE/ICTaBUTEIEH
yII€BOAOPO/IOB.

OrnpenensiTe BUJIBI XUMHUYECKOM
CBSI3U B MOJIEKYJIaX YTJIEBOJIOPOIOB
(KOBaJICHTHAsI HEMOJISIPHAS U
NOJIIpHAs, G- U T-CBS3b).
[TonTBepkaaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
pEeaKMOHHOM CTIOCOOHOCTH
YIIEBOAOPOJIOB OT KPATHOCTHU U THIA
KOBAJICHTHOU CBA3U (G- U T~ CBSI3H),
B3aMMHOTO BJIIUSTHUSI aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTEH peann3anuu
Pa3IMYHBIX MEXaHU3MOB MIPOTEKAHUS
PEAKIIMUH.

XapakTepu30BaTh COCTAB, CTPOCHUE,
NpUMEHEHHEe, PU3NUYECKUEe U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
crocoObl MOJYYEHUS YTIEBOJOPOIOB,
MPUHAJICKAIINX K Pa3TUIHBIM

33




denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

U30JINPOBAHHBIC, KYMYIUPOBAHHbLE).
OcoOEHHOCTH JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB COMPSKEHHBIX
JMEHOB, 1,2- u 1,4-nipucoeuHeHue.
[Tonumepuzanus coOnpsKEHHBIX TUEHOB.
Cnoco0bI mosTy4eHus: U MPUMEHEHHUE
aJIKaJUCHOB.

Ankunbl. ['omonoruueckuil psiji aTIKMHOB,
obmast hopmysia, HOMEHKIATypa U
U30MepHUA. IIECKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
AJIKUHOB, SP-TUOPUIU3AIUS FTIEKTPOHHBIX
opOutanei aroma yriepoaa. Ouzndeckue
CBOICTBA aJIKUHOB.

XUMHYECKUE CBOKMCTBA: PEAKIINU
MPUCOCIUHEHUSI, TUMEPU3ALINU U
TpUMEpU3aLNH1, OKUCIeHUs. KucioTHBIE
CBOIMCTBA AJIKHHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsA3b. KaueCTBEHHBIE pPEAKIINU
Ha TPOMHYIO CBSI3b.

CnocoObI MOJTYYICHUS U IPUMEHCHHE
AJIKMHOB

2.3

ApomMaTtuyeckue
YTJIEBOJIOPO/IbI (ApEHBI)

ApOMaTHYECKUE YIIIEBOAOPOIBL.
["'omonoruueckuit psijy apeHoB, oO1ast
dbopMya, HOMEHKIIATypa U H30MEPHS.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH301a.

KJIaCcCaM.

BBISBISTE TEHETUYECKYIO CBS3b
MEXAY YTIEBOAOPOIaMH Pa3IUYHBIX
KJIACCOB U MIOATBEPKIATH €€ HATUUNE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi

C UCTIOJL30BAaHUEM CTPYKTYPHBIX
dbopmyJT BEIIECTB.

XapakTepu30BaTh UICTOYHUKU
YTJIEBOJIOPOJTHOTO CBIPhs (HE(PTH,
MIPUPOJIHBIN Ta3, YTrojhb), CIOCOOBI UX
nepepaboTKU U MPAKTHUECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPU ATOM
MPOTYKTOB.

Hcnonb3oBaTh 001I€HAYYHBIE
METO/Ibl TTO3HAHUS

MIPU CAaMOCTOSITEIHHOM
IUTAHUPOBAHUU, TIPOBEJICHUU U
OMHCAaHUU XUMUYECKOTO
DKCIIEpUMEHTA (J1abopaToOpHbIE
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CnenoBath mpaBuiiaM 0€30MMacHOM
paboThl B 1ab0OpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBaHUS, & TAKXKE
MpaBujiaM OOpAILIEHUS C BEIIECTBAMHU
B COOTBETCTBHUU C UHCTPYKIUSIMU
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IIpasuno apomamuynocmu, npumepsl
apoMamudeckux coOeOUHeHUl.
Pu3nUeCcKue CBOMCTBA APEHOB.
XUMHUUeCcKre CBOMcTBa OCH30JI1a U €ro
TOMOJIOTOB: PEAKITUN 3aMEIIICHHSI

B O€H30JIbHOM KOJIBIIC U YIJICBOAOPOAHOM

paaukale, peakiuu MpUucoeIMHEHUS,
OKHCJICHHE TOMOJIOTOB OeH301a.
Peaxyuu snexmpogunvroco 3amewsenus.
[IpencraBnenne 00 OpUEHTUPYIOIIEM
JEWCTBUM 3aMECTUTENICH B OEH30JIbHOM
KOJIbIIE Ha MPUMEPE ANKUIBHBIX
paanKaIoB, KAPOOKCUITHHOM,
THJIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIIII,
aTOMOB T'aJIOT€HOB.

OCc0OEHHOCTH XMMUYECKUX CBOMCTB
ctupona. [lonumepusanus cTupoia.
CriocoObl OSTy4eHUs U IPUMEHEHUE
apoOMaTHUYECKUX YTIE€BOJOPOI0B

2.4

[IpupoaHbIe ICTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadoTKa

[Mpupoxansiii ra3. [lomyTHbie HEDTAHBIC
ra3el. HegTh 1 €€ mpoucxoxaeHue.
KaMeHHBIN yroiap ¥ IpOAYKTHI €r0
nepepadoTKu.

Croco6s1 epepaboTKu HeTH:
NEPEroHKa, KPEKUHT (TEPMUUYECKUH,

KAaTaJIMTUYECKUM ), pUPOPMUHT, TUPOITH3.

[IponyxkTel nepepaboOTKH HEPTH,

BBITIOJIHEHUS J1a00OPATOPHBIX OMBITOB
U IPAKTUYECKUX padboT

IO MOJYYEHUIO U U3YUYEHHUIO
OpraHWYECKHUX BEIIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIepUMEHTa B (hopMe 3amucu
YPaBHEHUI COOTBETCTBYIOLIUX
peakuuii U AenaTh BHIBOABI HA UX
OCHOBE.

[TpoBOUTH BBIYMCICHUS

JUISL OTIPENICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XUMUUYECKON peakuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIINX B €r0 COCTaB,
1o Macce (00bemMy) ITPOTYKTOB
CrOpaHus.

CaMoCTOATENBbHO MIIIaHUPOBATh U
OCYLIECTBIIATH CBOIO
[IO3HABATEIBHYIO JAECSATENBHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B TPYIIIOBOM Y4eOHOU 1€ TEIbHOCTH
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UX IPUMEHEHUE B IPOMBIIIIICHHOCTH

U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMIHBIMU
KJIacCaMU YTJI€BOJIOPOI0B

2.5

["anorennpoun3BoaHbIE
YIJI€BOJIOPOJIOB

DIIEKTPOHHOE CTPOCHUE
rajoreHOMPOU3BOIHBIX YTIIE€BOAOPOIOB.
Peakiuu 3aMelnienus rajoretHa

Ha TUJIPOKCHUI, HUTPOTPYIIILY,
UAHOTPYIITY, AMUHOTPYIIITY.

JlericTBUE HA TaJOTEHIIPOU3BOIHBIC
BOJIHOT'O M CIIUPTOBOT'O PacTBOpa
menouyn. BzanmoelicTeue
JIMTAJIOTCHAJIKAHOB ¢ MAarHueM U [IUHKOM.
[ToHsiTHE O METANIOOPTraHUYECKUX
coennHenuax. Mcnonp3oBanue
raJIOreHIIPOU3BOIHBIX B OBITY, TEXHUKE U
B CHUHTE3€E.

JKCnepUMEHTAIbHbIE METO/bI
U3YUYeHHMS BelIeCTB M UX MPEeBPALLCHUIN:
e JleMOHCTpanuu:

— JeMOHCTpaIus (PU3nIeCKuX CBOUCTB
YTII€BOJIOPOJIOB (PACTBOPUMOCTH);

— Kau4eCTBEHHBIC PEAKIIUU
YIJIEBOJIOPOJIOB Pa3JIMYHBIX KJIACCOB
(oOecuBeunBaHUEe OPOMHOM MJIU MOTHOU
BOJIbI, PaCTBOpA MepMaHTaHaTa Kajus,
B3aHMMOJICHCTBHE allcTHJICHA
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C aMMHA4YHBIM PaCTBOPOM OKCHJA
cepebpa);

— o0pas3lpl miacTMace, KayaykoB U
PE3UHBI;

— xosutekunu «Hedtb» u «Yromby;
— BugeopparMeHT «Bynkanuzamus
PE3UHBI.

e JlabopaTopHBbI€ ONBITHI:

— O3HaKOMJIEHHE C o0pa3laMu
IJ1aCTMAacC, KayuyyKOB U PE3UHBIL;

— MOJEIUPOBAHUE MOJIEKYJI
yIJI€BOAOPOIOB U
raJIOT€HOIIPOU3BOIHBIX;

— II0JIyY€HHE METaHA U U3YUYECHHE €T
CBOMCTB,;

— IIOJYUYCHHC allCTHUJICHA 1 U3YYCHUC CTO

CBOMCTB.

o [IpakTHueckue pabOThI:

Ne 1. [lonyuenue 3TuiIeHa U U3y4YEHUE
€ro CBOMCTB.

e PacuérHble 3a1a4u:

— OIpEIENICHUE MOJIEKYIJISIPHON
(hopMyITBI OPraHNYECKOTO BEIIECTBA

10 MaCCOBBIM JOJIAIM aTOMOB 3JICMCHTOB,

BXOOAINIMX B €TI0 COCTAaB,
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— HaXO0XJACHHE MOJEKYJIAPHON (POPMYIIbI
OpraHUYeCKOro COCAUHEHUS 110 Macce
(00beMyY) IPOYKTOB CrOPaHHUS;

pacu€Thl 110 YPAaBHEHUIO XUMHUYECKON
peakuuu

Hroro no pazgeny
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Pa3nen 3. Kuciopojacoaep:kanue oprannyeckue coeJuHeHn st

3.1

Cnouptel. @eHon

11

[IpenenbHbIE OJHOATOMHBIE CITUPTHI.
Crtpoenue MoJiekyn (Ha mpumepe
METaHoJIa U 3TaHoa). [ 'oMoJIornuecKuit
psn, oburas hopmyiia, U3oMepus,
HOMEHKJIaTypa U KiaccuduKaius
cnupToB. PU3NUECKHE CBOMCTBA
crupToB. BogopoaHas CBS3b.
XUMHYECKUE CBOKMCTBA: PEAKIINU
3aMeIleHUs, JeTUIpaTaliu, OKUCICHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMH U
HEOPraHWYECKUMH KUCIOTaMHU.
KavecTBeHHas peakiiysi Ha O JTHOATOMHBIC
crupThl. DU3NOTOTHYECKOE ICHCTBUE
ATaHOJIa U METAaHOJIa Ha OPraHu3M
yenoBeka. CrocoObl MOTyYeHus U
MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 3¢pupbl, HOMEHKIIATYpa U
uzomepusi. OCOOEHHOCTH (PUBHUECKHUX U
XUMHUYECKUX CBOMCTB.

PaCKpBIBaTB CMBICJI N3y49aCMbIX

MOHSATUM (BBI,ZICJ'ISITB X XapaKTCPHBIC
HpI/ISHaKI/I) N IIPUMCHATDH 3THU ITOHATHUA

MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, /ISl 00BICHEHUS
OTJEIbHBIX (PAKTOB U SBICHUH.
Hcnonb30BaTh XUMHYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUSI
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOH)
bopMyIT KUCTIOPOACOAEPIKAIIUX
OpraHUYECKUX BEIIECTB.

VY cranaBnuBaTh NPUHAAJIE)KHOCTD
KHCIIOPOIOCOAEPKAIINX
OpraHUYECKHUX BEIIECTB

K OIIPpCACIICHHOMY KJIACCY 110 COCTABY

U CTPOCHHIO, HA3bIBATh UX

110 CUCTEMATUYE€CKON HOMEHKJIATypE;

IMPUBOANTDb TPUBHUAJIbHBIC HA3BAHHA

38




denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

MHOTO0AaTOMHBIE CITUPTHI: STUICHTIUKOIH
U TiutepuH. Ou3ndeckue U XUMHIECKHE
CBOMCTBA: pEAKIMH 3aMEIICHUS,
B3aMMOJICCTBUE C OPTraHUYECKUMU U
HEOPTraHUYECKUMU KHCIIOTaMH,
KauyeCTBEHHAs PEaKIIHs

Ha MHOTOQTOMHBIC CTTHPTHI.
PU3MUOTOTNYECKOE IENCTBUE

Ha opraHu3M denoBeka. CriocoObl
MIOJIYYCHHSI ¥ IPUMCHCHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHue MOJIEKYJIIbI, B3aUMHOE
BJIMSTHUE THIPOKCOTPYTIIBI U
OeH3onbHOTO siapa. Dusnueckue
cBoiicTBa deHona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB (heHoIa.
KauectBennnie peakiuu Ha HEHOM.
Tokcuunocts henona. CrocoOs
MOJIY4EeHUSI U TIpUMEHEeHne (eHoma.
denonpopmanbaeruaHas cMoiia

3.2

Kap6onunpHeie
COETUHEHHUS:
abJICTUIBI U KETOHBI.

KapOoHOBbIE KUCTOTHI.

CrnosxxHbie 2QupHIL.
Kupst

21

KapOoHuIbHBIE COETMHEHUS: allb/ICTUIbI
Y KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHUIILHOM TPYTIIHL.
["'omonoruueckue psiibl aabAErua0B U
KETOHOB, 001I1ast opMyIia, U30MEpHs

Y HOMEHKJIaTypa. Pu3ndeckrue CBOMCTBA
aJbJAECTUI0OB U KETOHOB.

OTJIENIbHBIX MPEeICTaBUTENCH
KUCIIOPOACOEPKAIMUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHUE, PU3NUECKHUE U
XUMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MOJTYYECHUS TIPEICTaBUTECH
Pa3IMYHBIX KJIACCOB
KHCJIOPOJICOJEPKAIINX COSTMHEHU;
BBISIBJIITH TCHETUYECKYIO CBSI3b
MEXTy HUIMU U TIOATBEPKIATh €€
HaJU4Yue ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUECKUX
pPEaKIMi C UCIIOIB30BAHUEM
CTPYKTYPHBIX (DOPMYJT BEIIECTB.
[ToaTBepkaaTh HA KOHKPETHBIX
IpUMepax XapakTep 3aBUCUMOCTH
pPEeaKIMOHHOM CITIOCOOHOCTH
KHCJIOPOJICOAEPKAIINX
OpraHWYECKHUX BEILIECTB

0T (PYHKIIMOHATBHBIX TPYTII

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BJIMSIHUSI AaTOMOB U TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKk:Ke

OT OCOOEHHOCTH pean3aluu
Pa3IUYHBIX MEXaHU3MOB MTPOTEKAHUS
pEaKIIMH.

OnuchiBaTh COCTaB, XUMUYECKOE
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XUMHUYECKUE CBOKWCTBA aJIbIETUIOB U
KETOHOB (pEaKIuu MPUCOSTUHEHNS ).
IIpeocmaenenue o mexanuzme peaxkyuil
HYK1e0UIbHO20 NPUCOEOUHEHUSL.
OkwucieHue aabJAeruaoB, KAYeCTBEHHBIC
peakiuu anbaeruaoB. Crocoos
MOJIYYEHUS U IPUMEHEHUE aJIbJACTHI0B U
KETOHOB.

OIHOOCHOBHBIE MpEIeTbHbBIE
KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KAPOOHOBBIX KHUCJIOT.
N3omepus n HomeHknatypa. duznueckue
CBOICTBA, BOJIOPOJIHBIE CBSI3H.
XHUMHUYECKHE CBOWCTBA: KUCIOTHbIE
CBOICTBA, peakius dTepuPpuKalni,
pEeaKIuy C Y4aCTHEM YTIIEBOJOPOIHOTO
paaukana.

[ToHsiTHE O TPOU3BOJHBIX KAPOOHOBBIX
KHUCIIOT: CJIOXKHBIC dPUPBI, AHeUOPUObL,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIDL.
Oco0eHHOCTH CBOWMCTB MYPaBbUHOM
KHUCIIOTHI.

Mmuoroo0pasue kKapOOHOBBIX KHUCTIOT.
Oco0EeHHOCTH CBOWCTB HETIPEJCTbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
JTUKApOOHOBBIX KUCJIOT,
TUAPOKCUKAPOOHOBBIX KHIIOT.

CTPOCHHE U MPUMEHEHHUE KUPOB U
YIJIEBOAOB, XapaKTEPU30BaTh UX
3HAYCHUE JIJIS KUZHEACATEILHOCTH
OpPraHU3MOB.

Oco3HaBaTh ONACHOCTH BO3/ICHCTBHUS
Ha )KUBBIC OPTaHU3MBI OMIPEACICHHBIX
KHCIIOPOACOAEPKAIUX
OpraHUYECKHUX BEIIECTB U MOACHIThH
Ha MpUMepax CrocoObl YMEHBITICHHUS
U TIPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa.
Hcnonb3oBaThk 001I€HAYYHbBIE
METO/Ibl TTO3HAHUS

IPU CAMOCTOSITEIbHOM
TUTAaHUPOBAHUU, TIPOBEJICHUU U
OMHMCAHUU XUMUYECKOTO
AKCIIEpUMEHTA (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CnenoBath mpaBuiiaM 0€30MacHOM
paboThl B TabopaTopun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHUS, & TAKKE
MpaBujiaM OOpAILIEHUS C BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJIHEHUS TA0OPATOPHBIX OMBITOB
U MIPAKTUYECKUX padoT

O MOJYYECHUIO U U3YUYEHUIO
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[IpencraButenu BeICIINX KaPOOHOBBIX
KHCJIOT: CTEapUHOBAs, MaJIbMUTUHOBAS,
OJIEUHOBAS, IUHONEBAs, TUHOIEHOBAS
KkucaoTbl. CriocoObl MOMyYeHUs U
npUMeHEeHHe KapOOHOBBIX KHCIIOT.
Cnoxusie 2pupsl. ['oMonoruueckuii ps,
obmast hopmyna, U3oMepus u
HOMEHKJIaTypa.

XKupsi: ctpoenue, puznyeckue u
XUMHYECKHE CBOMCTBA KUPOB: THAPOIIH3
B KHCJION U IIEJI0YHOM cpenax.
Oco0eHHOCTH CBOMCTB KHPOB,
coJiepKalluX OCTaTKH HEMPEACIbHBIX
KUPHBIX KUCIOT. JKUpHI B IpUpo/ie.
MpbL14 KaKk COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Mololee jaerctsue. [lonamue
0 CUHMEeMUYeCKUX MOIOWUX CPeOCmBax

(CMC)

3.3

VYrieBoasl

OO6mas xapakTepUuCTHKa YIIICBOOB.
Knaccudukamnus yrieBoioB (MOHO-, TH-
U TIOJINCAXAPU/IbI).

Monocaxapubl: TIIF0K03a, PpyKTo3a,
prbo03a, ranakTo3a, 1e30KCUpruo03a.
dU3NYECKHUE CBONCTBA M HAXOXKICHUE

B nnpupojie. orocuntes. Onmuueckas
uzomepus. Konvuamo-yennasn
maymomepusi Ha npumepe MoaeKyvl

OpPraHWYECKUX BEILIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIEpUMEHTA B (hopMe 3anucu
YPaBHEHHI COOTBETCTBYIOLINX
PEaKIMi U 1eN1aTh BBIBOJBI HA UX
OCHOBE.

[IpoBOANTH BBIYHMCICHUS

JUISL OTIPENICIIEHHS] MOJIEKYJISIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
10 YPABHEHHUIO XUMUYECKOU peaKIun
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €T0 COCTaB,
a TaKXKe Ha OIpe/ieJIEHNe 10N
BBIXOJa TIPOAYKTA PEAKIUU

OT TEOPETUYECKN BO3MOKHOTO.
CaMOCTOSITENIBHO TUIAHUPOBATh U
OCYILECTBJIATH CBOKO
IIO3HABATEJIBHYIO JACSATENBHOCTD;
IPUHUMATh AKTUBHOE y4acTHe

B TPYIIIOBON YICOHOM JIEITCIIBHOCTH
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2/II0K03bl, npoexkyuu Xeyopca, o- u f-
aHomepbl 2NI0KO3bl.

XHUMHUYECKUE CBOMCTBA TJIFOKO3bI:

C YYaCTHUEM CHUPTOBBIX U AJIbAETUIHON
TPy, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEeHUE TITFOKO3BI.

[IpuMmeHeHue TIII0KO3bI, €€ 3HAYEHUE

B KU3HEJIESITEILHOCTH OpraHu3Ma.
Jucaxapunpl: caxaposa, MajibT03a U
JakTo3a. BoccTaHapiuBaronme 1
HEBOCCTAHABJIMBAIOIIUE JUCAXAPU/IBI.
I'mpponus caxapossl. Haxoxnenue

B IIPUPOJIE U IPUMEHEHHUE.
[Tonucaxapuasl: Kpaxmain, TIIMKOTEH U
nesoio3a. CTpoeHrue MakpoOMOJIEKYIT
Kpaxmasa, TJIMKOT€Ha U LEeJUTI0I03bI.
du3nUeCcKre CBOMCTBA Kpaxmasa
[EJIJTI0JIO3bl. XMMHUYECKHE CBOMICTBA
Kpaxmasna (THJIpOoJIN3, KaueCTBEHHAs
peakius ¢ ogoM). XuMHUYECKUe
CBOMCTBA LEJUTIOI03bI (THIAPOJIN3,
peakuus moixydeHue 3pupon
uesuitono3sl). [lonstue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN IIENK).
IKcnepUMeHTAIbHbIE METO/IbI
U3Yy4YeHHSI BelIeCTB M UX MPeBPALECHUIN:
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e JleMOHCTpaLu:
— CBOICTBa CIUPTOB: PACTBOPUMOCTH
B BOJI€, B3aMMO/JICHCTBUE ATAaHOJIA

C HATPpUCM, OKHCJICHUC 3THJIOBOTO CIIMPTA

JTUXPOMATOM Kajusi (BO3MOXKHO
WCIIOJIb30BaHKUE BUIEOMATEPUATIOB);

— KA4eCTBEHHBIE PEAKIIUH aJIbJETUIOB:
C aMMHa4YHBIM PacTBOPOM OKCHJIA
cepebpa u rugporcugom meau(Il);

— XMUMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

e JIaGopaTopHbIE OTBITHI:

— peaxkuus TIUIEPUHA C TUAPOKCUIOM
meau(Il);

— OKHCJIEHHE 3THUJIOBOIO CIIUPTA

B QJIBJICTU]] PACKAIICHHOW METHOMN
IIPOBOJIOKOW;

— B3aMMOJIEHCTBHE PACTBOPA IITIOKO3bI
¢ ruapokcuaom meau(Il);

— B3aHMOH€ﬁCTBHe Kpaxmaja ¢ HOJ0M.

o [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcieprMeHTaIbHbBIX
3amad o TeMe «CrupThl U PEHOIBIY;
Ne 3. Pemienue skcriepruMeHTaIbHbIX
3amad o Teme «KapOoHOBBIE KHCIIOTHI.
Cnoxubie 3Gupb».

e PacuérHble 3a1a4u:
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— ONpPENECIICHUE MOJIEKYJISIPHOU
dbopMyIbl OPraHUYECKOro BEIIeCTBa

110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIINX B €70 COCTaB; IO Macce
(06beMyY) IPOYKTOB CTOPAHMUS;

10 KOJIMYECTBY BEIECTBa (Macce,
00beMy) TPOIYKTOB peaKIuy U/ Wiu
UCXOHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTpeJIeJICHUE JIOJIA BBIX0/1a TIPOTYKTa
PEaKIy OT TEOPETUIECKH BO3MOKHOTO

Uroro no pazneny

41

Paznen 4. A3oTcoaep:kamue OpranHnyeckue coeIMHeHNsI

4.1

AMUHBL.
AMUHOKHUCTOTHI. beku

12

AMUHBI — OpraHUYECKHe MPOU3BOIHbBIC
ammuaka. Knaccudukanms aMUHOB:
anupaTuIecKue 1 apoMaTHUYECKHUE;
MIEpBUYHBIC, BTOPUUHBIC U TPETUYHBIE.
Crtpoenune Monexyi, odmas hopmya,
HU30MepHsl, HOMCHKJIATypa U (pr3nIecKue
cBoiicTBa. XMMHUECKOE CBOMCTBA
anupaTHIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AIKUJIMPOBAHUE, PEAKIIUU

C a30TUCTOM KHUCJIOTOM.

Coinm aJIKnIaMMOHMS.

AHWJIMH — IPEJCTaBUTEIb AMUHOB
apomatuueckoro psga. CTpoeHue
aHWINHA. B3anMHoe BIUsSHUE TPYIIT

PackpriBaTh CMBICI H3y4aeMBbIX
MOHATUHN (BBIJETATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMECHSITH 3TH MOHSITHS
MIPU OMMCAHUN COCTaBa M CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICTIbHBIX ()aKTOB M SIBJICHUH.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHO)
dhopMyIT a30TCOaEPKAITUX
OpraHUYECKUX BEIIECTB.

OnpenensTe NpUHAAJICKHOCTD
a30TOCOJIEpKALIUX BEIIECTB
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aTOMOB B MOJICKYJIC aHWJIMHA.
Oco0eHHOCTH XUMHYECKHX CBOMCTB
anunrHA. KauecTBeHHBIC peakiuu

Ha aHWJINH.

CnocoObl oJTyuyeHre U NPUMEHEHHE
anudaTUICCKUX aMHUHOB U aHUJIMHA

U3 HUTPOOEH30Ia.

AmuHokucnoTel. HomeHkIaTypa n
nzomepusi. OTAeNbHbBIC TPEICTABUTEITN
0-aMMHOKHUCJIOT: TJIMIIAH, aJaHuH,
(enunananun, ceput, eIymamuHo8ads
Kucioma, asum, yucmeun. Onmuueckas
uzoMepusi AMUHOKUCIOM.

D- u L-amunoxuciomet.

du3nyeckre CBOMCTBA aMHUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEepHBIX OPTAaHNYECKUX COCTUHCHUH,
peaKkIus TMOJTUKOHSHCAIIHH,
o0pa3oBaHUeE TENITHIHON CBS3H.
buonornueckoe 3HaueHUE aMHUHOKHUCIIOT.
CuHTE3 IIENTHI0B.

benku kak IpUpPOIHBIE TTOJTMMEPHI.
[lepBuuHas, BTOpUYHAS ¥ TPETHYHAS
CTPYKTypa O0elKkoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JeHATypaIus, KaueCTBEHHBIC PEaKIIUN
Ha OCJIKH.

K OINPEIECICHHOMY KJIacCy MO COCTaBy
Y CTPOEHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIATYPE;
MPUBOJINTH TPUBHAIBHBIC HA3BAHUS
OTJEJIbHBIX IPEACTABUTEICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEeHeHue, GU3NIeCKUue u
XUMHUYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUYHBIX
MPECTaBUTENCH a30TCOIEPIKAINX
COCIMHEHUM.

OnuceIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB;
MOSACHATh HA IPUMEPAX 3HAUYCHUE
OCJIKOB JIJIs1 OpTaHK3Ma YeJIOBeKa.
[IpoBOAUTH BBEIYUCIICHUS

JUTS OTIPENICIICHUS MOJICKYJISIPHOU
(bopMyJIbI OpraHUYECKOTO BEIIEeCTBA
110 MaCCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIMX B €TI0 COCTaB,
a TaK)K€ MO0 YPABHEHUSIM XUMHYECKHX
PEAKIIMUH.

Hcnons3oBaTh OOLIEHAYYHbBIE
METOAbI MO3HAHMS

MIPUA CaMOCTOSITEIIbHOM
TJTAHUPOBAHUM, IPOBEICHUM U
OINMMCAHUU XUMUYECKOIO
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llonamue 06 azomcodeporcaujux
2emepoyuUKIUYecKuUx cOeOUHeHUsX.
Tlupumuounoswvie u nypunogwie
ocHosanus. Hyxkneunosvie Kuciomui:
cocmas, cmpoenue u buosocuyecKoe
DOIb.

JKCNepUMEHTAIbHbIE METO/bI
U3yYeHHsI BelIeCTB U UX MPeBPALlIeHUIA:
e JleMOHCTpaLuu:

— pacTBOpeHHE OEIKOB B BOJIE;

— JieHaTypalus 0eJIKOB IPU HAIPEBAHUH,
— I[BETHBIEC pEaKlUu OEJIKOB.

o [IpakTuueckue paboOTHI:

No 4. PenieHue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «A30TcoaepKalie
OpraHUYECKUE COCTUHEHUS;

Ne 5 Pemrenue skcnepuMeHTaIbHbBIX
3a1a4 1o teMe «Pacno3HaBanue
OPraHUYECKUX COCTUHEHHU .

e PacuérHble 3a1a4u:

— OIpEIEIICHUE MOJIEKYJISIPHON
(hopMyITBI OPraHNYECKOTO BEIIECTBA

II0 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIHUX B €r0 COCTAB; 110 Macce
(o0BemMy) MPOTYKTOB CrOpaHUs;

0 KOJIMYECTBY BellleCTBa (Macce,

AKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CaMoCTOATENBHO IUIAHUPOBATH U
OCYILIECTBJIATH CBOIO
MTO3HABATENBHYIO IEATEIBHOCTD;
OPUHUMATh aKTUBHOE y4acTUe

B IPyNMOBON y4eOHOH 1eATeTbHOCTH
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00bEeMYy) IPOTYKTOB PEaKIIUU

W/WTH KCXOTHBIX BEIICCTB;

— peueHue pacu€THBIX 3a1a4

Ha OTpeJIeJICHNE IO BbIX0/1a TIPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3ZMOKHOTO

Hroro no pazgeny

12

Pa3nen 5. BoicokoMosIeKyJIsIpHBbIE COeIMHEHUsI

5.1

BricokoMonekymsipHbie
COETUHEHUS

6

OCHOBHbBIE MTOHATHSI XUMUU
BBICOKOMOJICKYJISIPHBIX COSTMHCHUM:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJTUMEpPU3AIIN, CPETHSS
MoJieKyJsipHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MOJIUMEpHU3ALUs U
noJiMKoHaeHcanus. [Ipeocmasnenue

0 cmepeopezyapHocmu u
HaOMOIeKyIAPHOU CIMPYKmMype
HOIUMEPO8B, 3ABUCUMOCHIL CBOUCE
HOIUMEPOB O UX MOJIEKYIAPHO20 U
HAOMONEKYNISIPHO20 CMPOCHUSL.
[Tonumepnsie matepuainsl. [LimactmMaccer
(MOMUATUIIEH, TOJIUIPOIHIIEH,
MOJIMBUHUIIXJIOPU], TTOJIUCTUPOII,
MOJIMMETUIIMETAKPUIIAT, TTOJIUKApOOHATHI,
nonvdITHICHTepedTanar). Y Tunusamnus u
nepepadoTKa MIaCTHUKA.

DJIaCTOMEPHI: HATYPaJIbHbIN,

Bnaners udyuyaeMbpIMi XUMHUYECKUMHU
MOHSATUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TOHATUN U PUMEHSTh
9THU TIOHATHUS MPU ONTMCAHUH COCTaBa
Y CTPOCHUS BBICOKOMOJIEKYJIISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTsl OOBSICHEHUS OTJEIBHBIX (PAKTOB
U SIBJICHUM.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHHUS
CTPYKTYPHBIX ()OPMYJT BEILIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUHN PEAKLUN MOJIMMEPU3ALUN
Y TIOJIMKOHAEHCALIUH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHbBIE€ CBOMCTBA U TPUMEHEHHE
Kay4yKOB, HanboJee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
Y BOJIOKOH.

Hcnonp3oBaTh 001IEHAYYHBIE
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CUHTETHYECKHUE KayudyKH (OyTaaueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MTPEHOBLIN) U
CUIIMKOHBI. Pe3una.

Bonoxkna: HaTypasnbHble (1IepCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH | JIaBCaH).

Ilonumepuvl cneyuanvbho2o Ha3Ha4eHus
(megnion, Kesnap, 31eKMpoOnposoosUue
noaumepbwl, buopasiazaembvie noauUMepbl).
JKCcnepuMeHTATbHbIE METOIbI
U3y4YeHHUsI BelIeCTB U UX MpeBPalleHHI:
e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C o0pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMacC, Kay4yKoOB.

o [IpakTHueckue pabOTHI:

Ne 8. Pemiennie skcniepuMeHTaIbHBIX
3aaa4 1o teMe «Pacro3HaBaHue
IJ1aCTMACC U BOJIOKOH»

METO/Ibl TIO3HAHUS

IIPU CAMOCTOSATEILHOM
IUTAHUPOBAHUH, TIPOBEJICHUU U
OMHUCAHUU XUMHUYECKOTO
HKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U TIPAKTUYECKUE PabOTHI)

Uroro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumeHnoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOro npeameTa

Pa3nen 1. TeopeTuueckue ocH

OBbI XUYMUHU

1.1

Ctpoenue aroma.
[Tepnoanueckuit 3aKOH
u [lepuoguueckas
CHUCTEMa XUMHYECKUX
3JIEMEHTOB

J1.. MenneneeBa

9

AtoMm. CocTaB aTOMHBIX SIJIED.
XUMHYECKUU 351eMEHT. M30TOIbI.
Kopnycxynaprno-eonnosoti oyanusm,
08OUCMBEHHASL NPUPOOA INEKMPOHA.
CrtpoeHue 2IeKTPOHHBIX 000JI0UeK
aTOMOB, K8AHMOBblE YUCIIA.
DHepreTuyeckre YpoBHU U MOTYPOBHHU.
Atomuble opoutanu. Knaccudukanus
XHUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). Pacripenenenue 351eKTpoHOB
110 aTOMHBIM OPOUTAIIAM; HPUHYUN
MuHumyma suepauu, npunyun Iaynu,
npasuno XyHoa. DNEeKTPOHHBIE
KoH(puryparuu aroMmoB snemMeHToB I — 1V
MEPHOJIOB B OCHOBHOM U BO30YKICHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOHPUTypaIun
MOHOB.

Tonsmue 06 3Hepeuu uoHuzayUU,
9HepauU CpoOCmBa K INEeKMPOH).
DIIEKTPOOTPHUIIATEIHHOCTb.
[Tepnonnueckuii 3axoH u [lepuonnueckas

PackpbiBaTh CMBICIT H3y4aeMBbIX
TOHATHH (BBIJCISITH MX XapaKTCPHBIC
MIPU3HAKK ) U IPUMEHSATD 3TH IMOHSATHS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIIECTB, IS OOBSICHEHUS
OTJICTIbHBIX (PAKTOB U SIBJICHUM.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /I. 1. Menaeneena u
JEMOHCTPUPOBATH €T0
CUCTEMaTU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITHH.
XapakTepu3oBaTh FJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSIHUH) U HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4
MIEPUOJIOB M X BaJICHTHBIC
BO3MOKHOCTH, UCTIOIb3YsI TOHATUS
S-, p-, d-3neKTpOHHBIC OpOUTAIIH,
HSHEPIreTHYECKUE YPOBHHU.

OOBSCHATH 3aKOHOMEPHOCTH
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CHCTEMa XMMHYECKHUX DJIEMECHTOB

J.1. MenpaeneeBa. CBs3b
[lepnognueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOMN TEOpUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHCHHUS CBONMCTB XUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMHU TTPOCTHIX
Y CIIOKHBIX BEIIECTB M0 rpynnaM u
nepuojiaM. 3Ha4eHUEe MEPUOANIECKOTO
3akoHa JI.1. Menaeneena.
JKCNePUMEHTAIbHbIE METO/IbI
U3y4eHNsl BeleCTB U UX MpeBPALIeHUIA:
e JleMOHCTpaLuu:

— Buabl Tabuun «Ilepuoamyeckast
CHCTEMa XMMHYECKHUX DJICMECHTOB

J.1. MennaeneeBa»

W3MEHEHUS CBOMCTB XUMUYECKHUX
BJIEMEHTOB U UX COCIMHEHUM

0 TIEpUOJIaM U TpyInam
ITeprnoarueckoi cCUCTEMBI

. . MenpaeneeBa

1.2

CtpoeHue BenecTna.
MHoroo06pasue
BEIIECTB

11

XuUMH4YecKas CBiI3b. BUIbl XUMHUYECKON
CBSI3M: KOBAJICHTHAs!, NOHHAS,
MeTajuindeckasi. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOW CBS3U:
OOMEHHBIN ¥ TOHOPHO-AKIEITOPHBIN.
DHeprus U JyinHa cBsa3u. [lonsgpHoCTb,
HaIIPaBJIEHHOCTh U HACHIIIAEMOCTh
KOBaJIEHTHOU cBA3U. KpaTHble CBA3M.
BonoponHas cBsizb. MeXMONEKYISPHbIC
B3aUMOJICCTBHUSI.

PackpbIBaTh CMBICIT U3y4aeMBbIX

MOHATUH (BBIAEIATh UX XapaKTEPHbIE

MPU3HAKN) U IPUMEHSITH 3TH MOHSITHUS

MIpY OMHUCAHUHU COCTaBa U CTPOCHUS
BEIIIECTB, UISI OOBSICHECHUS
OTJCIBHBIX ()AaKTOB U SIBJICHUA.
OrnpenensTh BUIbl XUMAYECKON
CBSI3U (KOBAJICHTHOM, HIOHHOM,
METaJTMYECKOM, BOAOPOIHON)

B COCJIMHCHUSX, THII
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BajieHTHOCTH ¥ Baj€HTHBIE BO3MOKHOCTHU
aToOMOB. [ ubpuouzayusi amomMHvix
opbumaneti. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C HX
F€OMETPUYECKUM CTPOCHUEM

(Ha mpuMepe CoeMHEHUH JIEMEHTOB
BTOPOT'0 NEPHUOJIA).

[IpencraBiienrne 0 KOMIUIEKCHBIX
coenuHeHnx. CocTaB KOMIUJIEKCHOTO
MOHA: KOMIIEKCOOOpa30BaTellb,
auranpl. KoopauHaimoHHoe 4uco.
HomeHknaTypa KOMIIIEKCHBIX
COEMHEHUN. 3HAUEHUE KOMIUIEKCHBIX
coenunenuii. Ilonstue

0 KOOPJAMHALIMOHHOW XUMHH.
BemecTBa MOJIEKYIISIpPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUSI.

Tunbl KpUCTAJUIMYECKUX PEMIETOK
(CTpYKTYp) ¥ CBOMCTBA BEUIECTB.
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. [IpencraBnenue
0 KOJUTOUTHBIX pacTBopax. CrocoOsl
BBIPQKEHUSI KOHLIEHTPAIIMK PACTBOPOB:
MaccoBasi J0J1s BEIIeCTBA B PacTBOPE,
MoJIsipHasi KOHLIeHTpaus. Hacellienusie
Y HEHACBHIIIEHHBIE PACTBOPHI,
pactBOpuMOCTh. Kpucramioruapartsl.

KPUCTAJUIMYECKOUN PELIETKU
KOHKPETHOTO BEIIECTBA.

OOBSICHATH MEXaHU3M 00pa30BAHUS
KOBAJICHTHOM CBSI3U (OOMEHHBIN U
JIOHOPHO-AKIIENITOPHBIN ).
OnpenensiTe BAJIGHTHOCTh U CTENEHb
OKHUCJICHUSI XUMUYECKUX DJIIEMEHTOB
B COEJIMHEHUAX PA3JIMYHOTO COCTaBA.
OOBSICHATH 3aBUCUMOCTbH CBOWCTB
BEILIECTB OT BUJa XUMUYECKOU CBA3U
Y TUNA KPUCTAIUIMYECKON PEIIETKHU.
[IpoBOANTH BBEIYHMCIICHUS

C UCIIOJIb30BAHUEM TOHATHUS
«MaccoBasi A0JIs BEIleCTBa

B PacTBOpE»
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Knaccudukanus u HomMmeHKiIaTypa
HEOPTraHUYECKUX BEILIECTB.
JKCNePUMEHTAIbHbIE METO/bI
U3YYCHMS BELIECTB M UX MPEBPALLCHUN:
e JleMOHCTpaLuu:

— MOJEIH KPUCTATUTMYECKUX PEIIETOK.

e PacuéTHrbIe 3a/1aUn:

— C MCIIOJIb30BaHUEM MNOHITUHN
«MaccoBas J10J11 paCTBOPEHHOTO
BEIIECTBA», «MOJIAPHASA KOHLICHTALMS»

1.3

XUMHUUYCCKUE peakunu

19

Knaccuduxaiuys XUMHUECKUX pPeaKIUi
B HEOPTAaHUYECKOW U OPTraHUYECKON
XUMUHU. 3aKOH COXPAHEHUSI MACChI
BEILECTB; 3aKOH COXPAHEHHUS U
IIPEBPALIEHUS SHEPTUU IPU XUMHUECKUX
peakmusax. TermnoBsie 3P HEKThI
XUMHUYECKUX pPEaKIUi.
TepmMoxuMHYEeCKUE YPaBHEHHSI.
CKopoCTh XUMHUYECKOHN pEakinu, ee
3aBUCUMOCTH OT PAa3THYHBIX (PAKTOPOB.
["'OMOreHHbIE ¥ T€TepOreHHBIE PEAKIUU.
Karanu3 u karainu3aTtopsl.

OOpatumbie U HEOOpaTUMBbIC PEAKIINH.
Xumunueckoe paBHoBecHue. KoHcTaHTa
XUMUYECKOro paBHOBecUs. DakTophl,
BIIUSIIOIINE HA MOJ0KEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpATypa, AaBJICHUE

PackpriBaTh CMBICIT H3y4aeMBbIX
MOHATHH (BBIIEISATH UX XapaKTepHbIE
MPU3HAKK) U IPUMEHSTH ATH MOHSATHUS
IIPU OMMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, /ISl O0BICHEHUS
OTJEIbHBIX (PAKTOB U SBICHUH.
KnaccudunmpoBats xumMudeckue
PEeaKIMU MO Pa3TuYHBIM MTPU3HAKAM
(4Mcy ¥ COCTaBy pearupyromux
BEIIECTB, TETIOBOMY 3D PeKTy
pEaKUnn, N3MEHEHHIO CTEIICHEN
OKHUCJICHUS 3JIEMEHTOB,
00paTUMOCTH, Y4aCTUIO
KaTaJlu3aTopa u T.I1.);
CaMOCTOSITEJILHO BBIOUPATH
OCHOBaHUS U KPUTECPUU

JUTS KITACCU(UKAIIMA XUMUYECKUAX
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Y KOHILICHTPAllUK BEUIECTB, YYaCTBYIOIIUX

B peakuuu. [Ipunuun Jle [latense.
DIIEKTPOIUTHYECKAS TUCCOLUALIMSL.
CuiibHBIC U CITa0bIe JIEKTPOIUTHI.
Crenens auccounanuu. Monnoe
npousgedenue 600bl. Cpena BOTHBIX
pacTBOPOB: KUCIOTHAs, HEUTpaIbHas,
uiesioyHas. BogopoaHblid mokaszaTesb
(pH) pactBopa. I'maponus coneii.
Peakiimu nonnoro ooMeHa.
OKHCIUTENIPHO-BOCCTAHOBUTEIIBHBIC
peakuuu. CTeneHb OKUCICHMUS.
Oxkucnuresb 1 BOCCTAHOBUTEb.
[Ipouieccrl okucIeHus u
BOCCTaHOBJICHUS. Baxknenmme
OKHUCJIMTEU U BOCCTAaHOBUTEIHN. MeToj
AJIEKTPOHHOTO OanaHca. DIICKTPOJIU3
PacTBOPOB M PACILJIAaBOB BEILIECTB.
JKCIepUMEHTAIbHbIE METObI
U3yuyeHMsl BeleCTB U UX
NnpeBpalleHT:

e JleMOHCTpanuu:

— Ppa3JIo)KEHUE MEPOKCHUIA BOJIOPOA
B IIPUCYTCTBUM KaTaJIM3aTopa.

e JlabopaTopHBIC OMBITHI:

— TPOBEAECHUE PEAKLIU HOHHOTO
oOMeHa;

PEaKLIUH.

OOBSICHATH 3aKOHOMEPHOCTHU
NPOTEKAHUSI XUMUYECKUX peaKIni

C YU4ETOM UX DHEPIETUYECKUX
XapaKTePUCTHUK, XapaKTep U3MEHEHHUS
CKOPOCTH XMMHYECKOW peakluu

B 3aBHCHMOCTHU OT Pa3IUYHBIX
(baKToOpoB, a TAKXKE XapaKTep
CMEIICHHUS] XUMUYECKOTO pPABHOBECHS
T10JT BIIUSTHUEM BHEITHUX
BO3JIEHCTBUN (TPUHIUTT

Jle Illatenswe).

PackpbIBaTh CyIIHOCTE:
OKHCJIMUTETbHO-BOCCTAHOBUTENIbHBIX
peakuuii MoCpeICTBOM COCTaBICHUS
AIIEKTPOHHOTO OalaHca THX
peakIuii; peakiuii FOHHOTO 0OMEeHa
MyTEM COCTABJICHUS WX MOITHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUM;
peaKkuuii THApOIn3a, peakuun
KOMITIJIEKCOOOpa30BaHUS

(Ha mpuMepe TUIPOKCOKOMIUIEKCOB
[MHKA U aJTIOMHHUS).

[TpoBOaUTH M OIKCHIBATH
XMUMHUYECKUN IKCTIEPUMEHT:
OIIpEJIEIEHHE CPEbl BOJHBIX
pPacTBOPOB BELIECTB; IPOBEJCHUE

53



denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

— ONpeeNICHUE CPe/ibl PACTBOPOB
BEILECTB C TOMOIIbIO YHUBEPCATIBHOTO
WHJUKaTOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnustnue paznudHbix (HaKkTopoB
Ha CKOPOCTh XUMHUYECKOU PeaKInu;

Ne 2. Bnusitnue paznuyHbix pakTopoB
HA TMOJIO)KEHUE XUMHUECKOTO PABHOBECHSI;
Ne 3. Xumudeckue peakiiuu B pacTBOpax
AIEKTPOIUTOB.

e PacuéTHrle 3a/1a4n:;

— pacuéThl MacChl BEUIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEIIECTBa, Macce

WIK 00bEMY OJTHOTO U3 y4aCTBYIOIIUX
B PEAKIIUU BEIIECTB;

— BBIUKCIICHUE MACCOBOU JI0JIH U
MOJIIPHOM KOHIIEHTPAIIUH BEIEeCTBA

B PacTBOPE;

— BBIUKCIICHUE MacChl (00beMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA
peaKIuu, €Ciau OJHO U3 BEIIECTB AaHO
B BHJIE pacTBOpa C ONPEACICHHOM
MAacCCOBOM JOJIEW pACTBOPEHHOI'O
BEIlECTBA

peakuuii MOHHOro 0OMEHa; U3y4eHue
BIIVSTHHSI PA3TIUYHBIX (DAaKTOPOB

Ha CKOPOCTb PEAKIUM U TTOJ0KECHUE
XUMHYECKOTO PAaBHOBECHS.
CrnenoBaTh MpaBUJIaM MOJIb30BaAHUS
XUMUYECKOU MOCYI0H U
71a060paTOPHBIM 000PYIOBAHUEM.
[IpencraBisTh pe3ynbTaThl
XAUMHYECKOTO IKCIIEPUMEHTA

B (popMe 3amucu ypaBHEHUIA
COOTBETCTBYIOIIUX PEAKITHI

U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTE BHIYUCIIECHUS

C MCTIOJIb30BaHUEM MOHSTHUS
«MaccoBas J10JIs BEIleCTBa

B PACTBOPE», a TAKXKE MO YPaBHEHUSIM
XUMHYECKUX PEAKIINi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI

Hroro no pazneny

39
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Paspnen 2. Heoprannueckass XumMus

2.1 | Hemeramiasl

31

[TosoxxeHnne HEMETAIIIIOB

B [lepuoanueckoi cucteMe XUMHYECKUX
aneMmeHToB J[.J1. MeHaeneeBa u
OCOOCHHOCTU CTPOEHUS X aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIIIOB.
ANIOTpONYS HEMETAIIIOB (HA TpUMEpPE
KHUCIIOpOJia, cephl, pocdopa u yriaepoa).
Bonopon. [Tonydenue, pusnyeckue u
XUMUUYECKHUE CBOMCTBA (peaKkiuu

C METaJUIaMU U HEMETAJJIAMH,
BOCCTAaHOBJICHUE OKCUOB U COJICH).
[I'mppunasl. TONIIMBHBIE AJIEMEHTHI.
["amorensl. Haxoxnenue B ipupoje,
CrocoObl ToTyueHus GU3NIecKre u
XUMHUYECKHE CBOMCTBA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOICPKAIIUE COCTUHECHUS
rasioreHoB. JlabopaTopHbie u
IPOMBIIIIEHHBIE CTIOCOOBI TTOTYYCHUS
rajoreHoB. [I[puMeHeHne TaIoTeHOB U UX
COCMHECHUM.

Kucnopon, o3oH. JlabopatopHbie u
IIPOMBIIIIEHHBIE CITOCOOBI MTOTYYeHUS
kuciopoaa. PU3nuecKkne U XUMUYECKUE
CBOICTBA KMCIIOPOAA U 030HA; UX
npuMeHeHne. OKCUIbl U NEPOKCHU/IBI.

PackprIiBaTh CMBICT U3Y4aeMbIX
MOHSATUHN (BBIJEIATh UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITH 3TH MOHSITHUS
MIPU OMHMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, IS OOBSICHEHUS
OTJICNIbHBIX (PAKTOB U SIBJICHUM.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU
B UI3MEHEHUH CBOMCTB HEMETAJIJIOB U
WX COCIMHCHUH C yU€TOM CTPOCHUS
UX aTOMOB M TOJIOKEHUS

B [lepnoauueckoii cucteme
XUMHUYECKUX JIEMEHTOB

. . Menneneena.
Xapaktepu3oBaTh (ONUCHIBATH)
001e XUMAYECKHUE CBOUCTBA
HEMETAJIJIOB, UX BaXKHEHIITUX
COCJIMHEHUH, IMOATBEPK A 3TO
onycaHue NpUMEPaMU ypaBHEHUN
COOTBETCTBYIOIINX XUMHUUYECKUX
PEAKIIUH.

CocraBiaTh ypaBHEHUS
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuil ¥ peakuuii HOHHOTO0 OOMEeHa
U PacKpbIBaTh UX CYIIHOCTh

C TIOMOIIIBIO 3JIEKTPOHHOTO OajlaHca
Y NOHHBIX YPABHECHUM.
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Cepa. HaxoxneHue B mpupoe, CnocoObl
noJIy4eHus1, PU3nuecKkue 1 XuMUYECKUe
cBoiictBa. CepoBoAOpOa, CYyIb(UIBL.
Oxcugs cepbi(IV) u (V). Ceprucras u
cepHasi KUCJIOTHI U UX COJIU.
OcoOeHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IprumeHenue cepbl U €€ COCTUHEHUN.
Azot. Haxoxaenue B mpupo/ie, Crocoobl
NOJTy4YeHUS, PU3NICCKUE U XUMHUICCKUE
cBoiicTBa. AMMHaK, HUTPUIbI. OKCHIbI
azora. A30THCTasi U a30THAsI KUCIIOTHI U
ux cosid. OcCOOEHHOCTH CBOMCTB a30THOM
kucnothl. [IpuMeHeHune a3ora u ero
COEIMHEHUI. A30THBIE yI0OpEHHUS.
docdop. Haxoxaenue B npupoe,
CIIOCOOBI TTOTyYeHHUs, GU3NIECKUEC U
XuMH4yeckue cBorcTBa. Dochuasl u
dochun. Oxcunsl hocdopa,
oprodochopHas KUCIIOTa U €€ COJIH.
Memadghocghopnas u nupogpocgoprnasn
Kuciomel, pochopucmas u
gocgoprnosamucmas Kuciomel.
[Tpumenenue docdopa u ero
coenunennii. Dochopusie ynodpeHus.
Yraepoa. Haxoxnenue B mpupojie,
CIOCcOObI MOTYyUYEHUs, PU3NUECKUE U
XUMHUYecKue cBorucTBa. OKCHIBI

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCIMHEHUN

Ha YKUBbIE OPTaHU3MBbI; OITUCHIBATH
MPUMEHEHHE B Pa3IMYHBIX 00JIACTAX
MPaKTUYECKOM JAeSATETbHOCTH
YeJI0BEKa.

[ToaTBepxkaaTh CyIIECTBOBAHKE
T€HETUYECKON CBI3U MEXKITY
HEOPTraHMYECKUMHU BEIIECTBAMMU

C IIOMOLIBIO YPABHEHUH
COOTBETCTBYIOIIUX XUMHUYECKHUX
PEAKIINH.

[IpoBOIMTH peakuuu,
MOATBEPKAAIOIIME KaUeCTBEHHBIN
COCTaB BEILIECTB; PacliO3HABAThH
OTBITHBIM ITYTEM aHHOHBI,
MPUCYTCTBYIOIIUE B BOJAHBIX
pacTBopax.

HaGmronats u onuceiBaTh
JIEMOHCTPALMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSITEIbHO TUIAHUPOBATH,
MPOBOJIUTH U OMHUCHIBATH
XUMUYECKUN HKCTIEPUMEHT
(J1abopaTOpHBIE ONBITHI U
MpaKkTU4eCKue padboThl);
MPEACTaBISATh PE3YyIbTaThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yriepona(ll) u (IV), yronpHas KucioTa u
ee conu. [IpuMeHenue yrieposa u ero
COCMHECHUM.

Kpemuunii. Haxoxnaenue B npupoje,
CHOCOO0BI MOoMy4YeHus1, (GU3NIECKUe 1
XUMHUYECKUe cBoMcTBa. OKCHT
kpemuusA(IV), kpemHueBas KucioTa,
cuHMKaThl. [I[puMEeHEeHNEe KPEMHHUS B €T0
coequHeHnid. CTEKIT0, ero MojiyuyeHue,
BUJIbI CTEKOJI.

IKCnepuMeHTATbHbIE METOABI
H3Y4YeHHsI BeIeCTB M MX MpeBpalleHid:
e JleMOHCTpaLuu:

— o0pa3iibl HEeMETALJIOB,;

— TopeHwue cephl, pocdopa, xernesa,
MarHusi B KUCJIOPOJIE.

e JIlaGopaTopHBIE OIBITHI:

— KayeCTBEHHBIC PEaKIINH

Ha HEOPTaHWYECKHE UOHBI U KAaTHOH
BOJIOPOAA;

— TIOJIyYE€HHE U COOMpaHUE Ta30B.

o [IpakTruueckue pabOTHI:

Ne 4. Pemienue skcriepuMeHTaIbHBIX
3ama4 o TeMe «l ajJoreHsy;

Ne 5. Penienue skcrnepuMeHTanbHbIX
3amad o TeMe «Cepa 1 ee COeTMHCHUS.

B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOILIUX PEAKLIMI U J1€]IaTh
BBIBOJIBI HA UX OCHOBE.

CrnenoBath npaBuiaM MOJIb30BAHUS
XUMHUYECKOU MOCYA0U U
71a060paTOPHBIM 000PYIOBAHUEM.
[TpoBOaUTE BBIUMCIEHUS

[0 YPABHEHUSIM XUMHUYECKUX
pPEaAKIIMNH.

CaMoCTOATENBHO MJIAHUPOBATH U
OCYLIECTBIIATH CBOIO
MTO3HABATEIBHYIO JIEATEIIBHOCTD;
MIPUHUMATh aKTUBHOE Yy4acTHe

B TPYNIIOBON YUEOHOM JIEITEIIBHOCTH
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Ne 6. Pemrenne 3xcriepuMeHTAIBHBIX
3a/1a4 1o TeMe «A30T 1 pocdop U ux
COCMHEHUS.

e Pacu€THble 3a1a4u:

— BBIYUCJICHUE MACChI BEIIECTBA

i o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WU
00bEeMy OJTHOTO U3 YYACTBYIOIIHNX

B PCaKIIMH BEIECTB;

— BBIYHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
peaKIuu, eCIu OJTHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYHUCJICHUE MacChl (00beMa,
KOJIMYECTBa BEIIeCTBA) MPOAYKTa
peaKIuu, €CIu OJTHO U3 BEIIECTB JaHO
B BHJIC pacTBOpa C ONPEACICHHOM
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA;

— BBIYUCJIEHUE BBIX0/1a MPOAYKTA
peaKkIuu OT TEOPETUUYECKH BO3MOKHOTO

2.2

MeTtaniel

23

[Tonoxenne metauioB B [leproanueckon
CUCTEME XUMHYECKHUX HIIEMEHTOB.
Oc00EHHOCTH CTPOCHUS DIEKTPOHHBIX
000JI09eK aTOMOB METAIIJIOB.
Pacnpocmpanenue xumuueckux
I/IeMEHMOB-MEMAILIL08 8 3eMHOU KOpe.

PackpbIBaTh CMBICIT U3y4aeMBbIX

MOHSATUHN (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSITh 3TH MOHSITUS

MIPY OMHUCAHUHU COCTaBa U CTPOCHUS
HEOPraHUYECKUX BEIIECTB,
JJ1s1 00BSICHEHUS OT/ICJIbHBIX (DAKTOB
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O6uue puznyeckre CBOMCTBA METAJLIOB.
[IpuMeHeHuEe METAIIJIOB B OBITY, IPUPOJIE
u TexHuke. CIUiaBbl METAIIIOB.
DIEKTPOXUMHUYECKUI PSJ HANIPSKEHUM
MeTaioB. O61Me cnocoObl NOTy4YeHHUS
METaJIIOB: THAPOMETAITYpPrus,
MUPOMETAJLTYPTUSI, DIIEKTPOMETAILITYPTHsl.
[TonsiTrie 0 KOPPO3UU METAILIIOB.
Cnoco0bI 3aIUTHI OT KOPPO3HH.

OO6m1as XxapakTepUCTUKA METAILJIOB

| A-rpynmel [lepuoaudeckoii cucTeMsl
XUMHUYECKHUX JIEMEHTOB. Hatpuit n
KaJluii: ojiy4eHue, Pu3nyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHNE
IIPOCTBIX BEUIECTB U UX COCAUHEHUN.
OO6m1ast XxapakTepUCTHKA METAJIOB
IHA-rpynmnst [Teproandeckoit cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u
KaJBIUI: TTOJTy4eHUE, GU3NIECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCAMHEHUH.
’KecTtkocTh BOABI K CLIOCOOKI €€
YCTpAHEHUSI.

ANIOMUHUN: TTIOTy4eHUE, PU3NIECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOr0 BEIIECTBA U €r0 COSUHEHUM.
AM@oTepHbIe CBOMCTBA OKCUJIA U

U SIBJICHUM.

OOBICHATH O0LIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOWCTB 3JIEMEHTOB —
METAJUIOB U UX COCIUHEHUN C YYETOM
CTPOCHUSA UX ATOMOB M MOJI0KEHUS
B Ilepuoanueckon cucreme
XUMUUYECKUX PJIEMEHTOB

. . Menneneesa.
XapakTepu3oBath (ONMUCHIBATH)
o0IIe XUMHUYECKHEe CBOMCTBA
METaJJIOB, MX BaXKHEHIIINX
COCJIMHEHUH, TOJATBEPKIas ITO
ONMCaHue NpUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUUECKUX
peaKkiuii; IPUMEHEHUE METaJIJIOB

B Pa3IMYHBIX 001aCTAX
MPAKTUYECKOMN JESITEIbHOCTH
YeJI0BEKA, a TAaK¥KE UCIIOIb30BAHUE
UX JUIS1 CO3/IaHUSL COBPEMEHHBIX
MaTepUaIoB U TEXHOJIOTUH.
OnuceiBaTh CIOCOOBI 3aLTUTHI
METAJUIOB OT KOPPO3UHU.
PackpeiBaTh CymiHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKunii OCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3TUX
pEaKIIMH.
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TUAPOKCHIA ATFOMUHUS,
TUIPOKCOKOMIUICKCHI aTFIOMUHUS.
OO6mrast XxapaKTepUCTHKA METAJJIOB
no0ouHbIX noarpynn (b-rpymnm)
[lepronnueckoit CUCTEMBI XUMHUYECKUX
AJICMEHTOB.

dusnyeckrue U XMMHUYECKUE CBOMCTBA
Xpoma u ero coeauHeHnid. OKCHUIbI U
rugpokcu sl xpoma(Il), (1) u (V1).
Xpomatbl U TUXPOMATHI, UX
OKHUCJIMTEJIbHBIC CBOMCTBa. [lonyueHue u
PUMCHCHHUE XpOMa.

duznyeckre 1 XUMUYECKUE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHbIE
coeaunenus mapranmna (II), (IV), (VI) u
(VII). Ilepmanranar kamus, €ro
OKHCJIUTEIbHBIE CBOMCTBA.

du3nyeCcKue U XUMUYECKUE CBOMCTBA
)Kenesa u ero coequHeHu. OKCUIbI,
runpokcubl u conu xxene3a(ll) u (11).
[Tomy4yenne u mpuMeHEHHUE Kelle3a U ero
CILTaBOB.

Mens: nonydenne, Gpuzndeckue u
XUMHUYECKUE CBOMCTBA, IPUMECHEHHE
IIPOCTOTO BEIIECTBA M €TO COSTUHEHUH.
[{uuk: monydenue, puszndeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

IIpoBoauTH peakuuy,
MOATBEPIKIAIOIINE XAPAKTEPHBIC
CBOMCTBA U3Y4Ya€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM HOHBI
METAJIOB, IPUCYTCTBYIOILINE

B BOJIHBIX pacTBOpax.

[IpoBOIUTH M ONIUCHIBATH
XUMUYECKHUI IKCTIEPUMEHT
(;1abopaTopHBIE ONBITHI U
MPaKTUYECKUEe PabOThI);
MPEJCTABISATh PE3YIbTAThI
XUMHUUYECKOTO SKCIIEPUMEHTA

B opMe 3anucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKLIMI U J1€J1aTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath mpaBujaM MOJIb30BAHUS
XUMHUYECKOW MOCYA0HU H
71a60paTOPHBIM 000PYIOBAHHUEM.
[IpoBOINUTH BEIYUCIICHHS

10 YPABHEHUSM XUMUYECKUX
PEAKIIUH.

CaMocCTOATENbHO MIIaHUPOBATh U
OCYILIECTBIIATH CBOIO
ITIO3HABATEJBLHYIO JAEATEIIBHOCTD;
MPUHUMATh aKTUBHOE Y4acTHe

B I'PYNIIOBOM Y4EOHOM JIESITEIIbHOCTH
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MIPOCTOTO BEIIECTBA U €0 COCAUHEHHUI.
AM@oTepHbIC CBOMCTBA OKCUJIA U
TUAPOKCHUA [IUHKA, TUAPOKCOKOMILIIEKCHI
I[MHKA.

JKCNepUMEeHTATIbHbIE METOAbI
U3y4YeHHUsI BelIeCTB U UX MpeBpalleHii:
e JleMOHCTpaLuu:

— KOJUIEKIHS «MeTabl U CIIJIaBbD»;

— B3aUMOJICHCTBUE MICIOYHBIX U
HIEJIOYHO3EMETBHBIX METAIIJIOB C BOJIOM
(BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

e JlabopaTopHBbI€ OMBITHI:

— B3aMMOJEHCTBUE MIEIOYHBIX U
HIEJI0YHO3EMENIbHBIX METAJUIOB C BOJOM
(BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEPHAJIOB);

— B3aUMOJEHCTBUE THUJIPOKCHUJIOB
AJTIOMHUHUS U IUHKA C PaCTBOpPAMU
KHCJIOT U IIEJIOYEH;

— Ka4eCTBEHHBIE PEAKIMH Ha KAaTUOHBI
METaJJIOB.

o [IpakTueckue pabOTHI:

Ne 7. Pemienue sxcriepuMeHTaIbHbIX
3a/1a4 1o TeMe «MeTauibl TrIIaBHbIX
NOATPYIIY;
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Ne 8. Pemrenne skcepuMeHTaIbHbBIX
3a1a4 no TeMe «MeTauibl MOOOYHBIX
NOATPYTII.

e Pacu€THble 3a1a4u:

— BBIUYMCIICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pPEaKINM, €CITU OJHO U3 BEIIECTB JIAHO
B BUJIE PACTBOPA C ONPEACICHHON
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA, WJIKM UMEET IPUMECH;

— BBIYHUCJICHUE MacChl (00beMa,
KOJIMYECTBA BELIECTBA) MPOAYKTA
peaKIuu, €CIu OJHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEAECICHHOM
MAacCCOBOM JOJIEW pACTBOPEHHOTO
BEILIECTBA;

— BBIYUCJIEHUE BBIX0/1a MPOAYKTA
peaKkIuu OT TEOPETUYECKH BO3MOKHOIO

Hroro no pazneny o4
Pasznea 3. XumMus u :Ku3HbL
3.1 | Meroas! mo3HaHus 9 Ponp xumMuu B o0ecieueHuun PackpsiBaTh poJIb XUMUH B PEIICHUH

B XUMHUU.
XUMUA U KU3HDb

YCTOI\/'ILII/IBOFO Pa3BUTHA YCITIOBCUYCCTBA.
ITonsiTue o Hay4YHBIX MCTOJaX ITO3HAHUA

U MCTOAO0JOI'MM HAYYHOI'O UCCIICJOBAHMA.

HayuHble MpUHIUTIBI OPraHU3aHT
XUMHYECKOTO TPOU3BOACTBA.
[IpompbliiieHHbIE CITOCOOBI MTOTYYEHUS

HYHEPTETUIECKUX, CHIPHEBBIX U
HKOJIOTHYECKUX MPoOIIeM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HAIPABJICHUS] PA3BUTHUST XUMHUIECKOM
HAYKW U TEXHOJIOTHH.

[TpumensTh mpaBuia 6€30MaCHOrO
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BOKHEUIIINX BEIIECTB (Ha MPUMEPE
IIPOM3BOJACTBA aMMUaKa, CEpHOU
KHUCJIOTBI, MeTaHoJa). [IpoMbITIIeHHBIE
CHOCOOBI MOTYYEHUSI METAIIOB U
CIJIaBOB. XMMHUYECKOE 3arpsi3HEHUE
OKpY’Karolen Cpeibl U €ro MOoCcaeACTBUS.
IIpobaema nepepabomrku omxo0o8 u
no60ouHbIX NPoOyKkmos. Ponb xumun

B 00€CIIeYeHNN dHEPTeTUICCKON
6e3onacHocTu. [Ipunyunsvi «3eneHotl
Xumuuy.

XUMUS U 310pOBbE YETOBEKA.
JlexapcTBeHHbIE cpencTBa. [IpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB. Posib XUMHH B pa3BUTHH
MEIULIUHBI.

Xumus nuiy. OCHOBHbIE KOMIIOHEHTHI
. [umessie 1o6aBku. Poip xumun
B 00€cne4eHnH NHIEeBOi 0e30MacHOCTH.
KocMmernyeckue u napgproMepHbie
cpencrtsa. berroBas xumus. [IpaBuna
0€30MacHOro UCIIOJIb30BaHUS MPENapaToB
OBITOBOM XUMUU B MIOBCETHEBHOMN KU3HHU.
XuMus B CTPOUTENBCTBE. BaxkHenmme
CTPOUTEIIbHbIE MaTepHUAJIbl (LIEMEHT,
oeToH). [Tpon3BOACTBO CTPOUTEIBHBIX
MaTepuasoB.

oOpalieHust ¢ BEIIeCTBAMH,
HCIIO0JIb3YEMBIMU B TTIOBCETHEBHOM
YKU3HU; a TAKXKe MpaBuia
0€30MacHOro MOBEJICHUS B LIEIAX
cOepekeHus 310pOBbs U
OKPYXKAIOLIEH IPUPOJTHOM CPEIbI;
MMOHUMATh OMACHOCTh BO3JICUCTBUS
Ha )KUBBIC OPTaHU3MBI OMPEACICHHBIX
BelIeCTB, cMbIch noka3atens 11K,
MOSICHATH Ha TIPUMEPaX CIIOCOOBI
YMEHBIIICHHS U TIPEAOTBPAIICHUS UX
BPEHOTO BO3ACHCTBUS.
AHanmu3upoBaTh U KPUTHUECKU
OLICHMBATh MH(OPMAIINIO, CBI3aHHYIO
C XUMHYECKUMH IPOLIECCAMU U UX
BIIMSIHUEM Ha COCTOSIHUE
OKPYKAIOIIEH CPEIbI.

Hcnons30BaTh NOJTYYEHHBIE 3HAHUS U
mpencTaBieHus o chepax
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTUSIMH,
KaK OCHOBY ISl OpPUEHTAIIUU

B BBIOOpE CBOECH OymyIen
npoQeCcCUOHATBbHOMN AeSITEIbHOCTH.
Hcnonb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl OObSICHEHUS
Y TIPOTHO3UPOBAHUS SIBIICHH,
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(-DL/J.L )chlbll‘gl)l’f)d()ULidH lll)Ul pdl\'l
XUMHSA B CEJIbCKOM XO3AUCTBE.

Oprannyeckrue 1 MUHEPAIIbHBIE
ya0OpeHus.

Heopraunueckue marepuaisl
(KOHCTPYKUMOHHBIE MaTEpHAJIbl, KPACKH,
CTEKJIO, KepamuKa). Martepuanbl

JUTst 3NeKTpoHUKH. HaHnoTexHomoruu

| 1N 14 - s
)\l{ll\’lld}i. 1U—11 KJIdUUDBI (gl JIYOJICHHBIN YPOI

"HMEIOIIIX eCTeCTBCHHOHAYUHYIO
PUPOAY, TPOTHO3UPOBATH,
aHAJIM3UPOBATH U OIICHUBATH
C MO3HUIAM PKOJIOTHYECKOMN
0e301acCHOCTH ITOCIICACTBUS OBITOBOM
Y TIPOM3BOJICTBEHHOM JEATEIHHOCTH
YeJI0BEKa, CBI3aHHOU
C epepaboTKOM BEIIECTB;
UCIIOJIB30BaTh TIOJyYCHHBIC 3HAHUS
JUTSI IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIlUsX, CBS3aHHBIX
C XMMHUEH.

[TprHUMATH y4acTHE B 00CYKIACHUH
po0JieM XUMHYECKON 1
HKOJIOTUYECKOW HaIPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3UIIHIO
1o mpooiemMe 1 MpejiaraTh
BO3MOJKHBIC ITyTH €€ peIeHus

Hroro o pazneny 9
OBILEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME

€Hb)
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10 KVIACC
Ne Tema pa3aesna u ypoka Kou-Bo Coaepxanue y4yeOHOM
n/n 4acoB TEeMbI
Tema 1. HauajibHble NOHATHS OPraHUYeCKOH XUMHHU
(144)
1 | IlpenMer opranndeckoil XuMuu 1 UYto n3yuyaer opranndeckasi Xumusi. KpaTkuil ouepk pa3BUTHsI OPraHUYECKOW XUMHH.
2 | Opranuueckue BeecTBa 1 CpaBHEeHHE HEOPTaHUYECKUX U OpraHnyeckux BemniecTB. CrnocoOHOCTh aTOMOB
yriepoaa
COEJIMHATHCA B PA3JIMYHBIE LEMH. Y TIEBOAOPOIbI U UX TPOU3BOAHBIE. [IoHATHE O
3aMECTUTETIE.
3 | Teopust XMAMHYECKOTO 1 [Tonsitue BanentHocTH. PaboThl ®. A. Kekyne. Pons A. M. byTtieposa B
CTPOEHHUS OPraHUYECKUX CO3/IaHUU TEOPUUCTPOCHUSI OPTAaHUYECKUX COeTUHEHUN. E€ OCHOBHBIE
coenuHeHni A. M. MOJIOKCHUS.
byraeposa
4 | Teopus XuMHUUECKOTO CTPOCHUS 1 [TpuuuHbl MHOTOOOPA3UsT OPTAHUYECKUX COSTMHEHMI: 00pa3oBaHNE OJMHAPHBIX,
OPraHUYECKUX COCTMHEHUH JBOMHBIX U
A. M.Byrieposa. TPOMHBIX CBsI3el. DMIUpPUYECKast, MOJICKYIISIpHAS U CTPYKTYpHasi (OpMYJIbl
OpraHUYECKUX COETUHECHHUII.
5 | M3omepusi. 1 N3omepus. DMIUpUIecKas, MOJIICKYISIpHAs U CTPYKTYPHast hOPMYIIbl OpPraHUYECKUX
COEAMHEHUN
6 | Konmerus TUOPHAN3AIHH 1 Crtpoenue aToma yriiepojaa: S- U p-opOuTaIIH, THIIBI UX THOPUIU3AIUH.
aTOMHBIXOpOUTATIEH OO0pazoBaHue KOBAJICHTHBIX. DJIEKTPOHHAS U YJIEKTPOHHO-Tpaduueckas
dbopMyITbl aTOMaYTJIEPO/Ia.
7 | Knaccudukarmms mo 1 Knaccuduxkarus opranndeckux coequHeHni. Knaccudukarus mo 31eMeHTHOMY
3JIEMEHTHOMY YTJIEBOAOPO/IBI,
COCTaBY. rajoreH-, a30T- ¥ KUCIOPOACOAEPKALINE OPTaHNYECKUE COCAUHECHMUS.
8 | Knaccuduxanus 1 Krnaccuduxarust opraHU4ecKuX COeAMHEHUHN TI0 HAJTUYHIO (PYHKITMOHAJBHBIX TPYIIIT:
OpPraHUYECKNX COCINHCHHIA TUJPOKCHIbHAS (CITUPTHI), KApOOHUIbHAS (AIbJETH B U KETOHBI ), KAPOOKCHIIbHAS
[0 HATUYHIO (kapOOHOBBICKHCIOTHI), HUTPOTPYyMTA (HUTPOCOSTUHEHHUS ), aAMHHOTPYTITIA (AMUHBI).
(GYHKITMOHATBHBIX TPYIIIIL.
9 | Mpunnumns: 1 [lonaTHe 0 XMMHUYECKOW HOMEHKIAaType. HoMeHnkaTtypa TpuBuaibHas
HOMEHKJIATYPBI (ucTopuueckas) u palmoHaibHas. MexayHapoaHasi HOMEHKIATypa
OPraHu4eCKUX opranndeckux coeauHennit — IUPAC. [IpuHIMIBI cOCTaBICHNUS Ha3BAHUS
COEMHEHUM opraHudeckoro coequHeHus no Homenkinarype lUPAC,
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10 | Knaccudpukamus 2 Knaccuduxatliis Peariffit Ho erpyicrypHbM niMehcnam Béfecosay peakitiimy Posers)
11 | peakumii B npucoeAMHEHUS (TOJIMMEPHU3ALINH ), OTHICIIEHUS (STMMUHUPOBAHMUS),
OpraHU4YeCKOM XUMUU 3aMEILEeHUs U U30MEPU3ALIUM; 110 TUITY
PEaKIMOHHBIX YaCTHII: paJUKAJIbHbIE, YJIEKTPOPUIbHBIE U HYKJI€O(DUIIbHBIE; IO
yacTHbIM TpU3HaKaM. OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU.
12 | IIpaktuueckas pabota Ne 1 1 KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTMHEHUN.
13 | O606menue 1 BhInoJHEHUE TECTOBBIX 3a1aHuil. Pelenye 3a1a4 Ha BBIBOJ (hOPMYJI
M CHCTEMAaTH3aIMs 3HAHU. opraHndeckux coeanHeHui. [loqroroBka Kk KOHTpOIBHOM paboTe.
14 | KontponbHas padota Nel 1 «Knaccudukaiiysi 1 HOMEHKJIATypa OPraHUYECKUX COECTMHEHUI)

Tema 2. IlpenenbHblie yriieBoaopoabl (54)
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15 | AnkaHsl DJIeKTpOHHOE HTPOEHPARCTBEANOECTO CHRC MOIERYITBI MeTana | RoMosiorinueciovi psi A iAo
ux n3omepus. [IpocTpaHcTBEHHOE CTPOECHUE MOJIEKYJI aJIKaHOB (B TOM YKCIe KOH(POPMEpHI).
Howmenknarypa ajkaHoB.

16 | CaoiicTBa amKaHOB. Peakuuu panukanbHOro 3aMelleHus: raJJOreHUpoBaHUe U HUTpoBaHue. Peakuiuy aeruipupoBaHus.
Peaknun oxucnenus. Jpyrue peakuuu ¢ pa3pynieHueM yriaepoaHon nenu. OuzndecKkue CBOUCTBa
AJIKaHOB

17 | CnocoOsbl moTy4eHust aNKaHOB. [IpompblnuieHHBIE CIOCOOBI MOTYYEHUS AJIKAHOB: KPEKUHI HEPTENPOLYKTOB, peaKLus
AIKUIIMPOBAHUSA, TIOTyUYEHHE CHHTETUYECKOTO OCH3MHA, HarpeBaHue yriepoa B aTMocdepe
BoJiopoAa. JlabopaTtopHbie CIOCOOBI MOTyYEHUs aTKaHOB: peakius Bropiia.

18 | LlukoankaHel ['omonornueckumii psax U CTpoeHUE HUKIOATKAHOB. MIX HoMeHknaTypa u usomepus. [lonsarue o
IPOCTpaHCTBEHHOU n3oMepun. KoHpopMepsl IUKIOTeKcaHa.

19 | ®usudyeckne U XUMUIECKHE CBOMCTBA du3nyecKue CBOMCTBA LIMKIOAIKAHOB. Peakuuu npucoenmuenus u 3amenienus. [lpumenenue

LHKJIOAJIKAHOB IHKJIOAKAHOB.
Tema 3. HenpeneabHble yriaeBoaopoabl (14 u)

20 | AnkeHbI DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIBI ITHUJIEHA. [ OMOJIOTMYeCcKUi psi U
U30MEpHs AJIKEHOB (YIJIepOIHOTO CKeJleTa, FEOMETPHUEcKas WU LIUC-TPaHC-U30MepHs,
MOJIOXKEHUS IBOMHOM CBSI3M, MEXKIIaccoBast). HomMeHKIaTypa ajikeHOB.

21 | CocoOsI MOTydYeHUS ATKEHOB [TpombltIeHHBIE CITOCOOBI TIOJYUEHHUS ATKEHOB: KPEKHUHT aJIKAHOB, BXOIAIIUX B COCTaB HEPTH U
HOIMYTHOTO HE(PTSIHOTO ra3a, JeruApHUpPOBaHUE NIPEAEIbHBIX YIIIEBOJOPOIOB.

22 | CpoiicTBa U IPUMEHEHHE ANKEHOB ®du3nueckue CBOMCTBA aJIKEHOB. B3auMHOE BIMsSHUE aTOMOB B OPraHUYECKUX MOJIEKYIax.

23 MesomepHslil 3¢ dexT. Peakiiuu npucoeinHeH s AIKEHOB: raJIOT€HUPOBaHUE, THIPUPOBAHUE,
TUAPOrajIoreHUpOBaHUE, THAPATALNs, TOJTUMEPU3ALUS.

24 | OCHOBHBIC TIOHSTHUS] XUMHHU CrpoeHune noauMepoB: MOHOMED, MTOJIMMED, JEMEHTAPHOE 3BEHO, CTEIIEHD MOJIUMEPU3ALIHAH.

25 | BBICOKOMOJIEKY/ISIPHBIX COEIMHEHHH JIuHeliHble, pa3BeTBIEHHBIE U ceTUaThIe (CHIMTHIE) MouMepbl. CTepeoperyispHble U
HECTEPEOPETYISIPHBIE OIUMEPBL. OTHOLLIEHUE NTOJIMMEPOB K HArPEBAHUIO: TEPMOILIIACTUYHBIE U
TEPMOPEAKTUBHBIE IIOJUMEPBI.

26 | AnkaaueHsl: KIaccupUKalLus U Knaccugukanus TMeHOBbIX YTiIeBOI0POJIOB: H30JMPOBAHHbIE, KyMYJIUPOBAHHbBIE U CONPSDKEHHBIE.

27 | ctpoeHue Homenknatypa u uzomepusi AMEHOBBIX YIiIeBOAOPOA0B. CTpOEHUE CONPSIKEHHBIX AJIKaJIUEHOB.

28 | CBolicTBa M IPUMEHEHUE Pu3nyeCcKue CBONCTBA IMEHOBBIX YTIIEBOAOPOJOB. XMMUYECKHE CBONCTBA TUEHOBBIX

aJIKaJINEHOB. YTJIEBOJIOPOJIOB: PEAKLIUU TPUCOETUHEHNS, OKUCIICHUS U MOJUMEPU3AUM — M 0COOEHHOCTH UX

IIPOTEKAHHUS.

29 | Kayuyku u pe3uHsbl OnactoMepsl. HaTypanbHblil Kaydyk, Kak IPOAYKT OJUMEPHU3aLMK n30npeHa. CHHTETUYECKHE
Kayuyku: OyraaneHoBbii kayayK (CBK), TMBUHIIOBBIHN, H30IPEHOBBIH, XJIOPOIPEHOBBIH,
OyTaIMeH-CTUPOJIbHBIH.

30 | AJKMHBI DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTHIIEHA. | OMOJIOrn4eckuil psij u

N30MCpHA AJIKUHOB (yrnepoz[Horo CKECJICTAa, ITOJIOKCHU A TpOfIHOfI CB3H, MC)KKJIaCCOBa}I).
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HomenknarypaGagapos: Has pabouas nporpamma | Xumus. 10—11 kinaccel (yriayOnEHHbBIH yPOBEHB)

31 | CriocoObl MoTydeHHsT aJTKUHOB CriocoObI nosTy4eHHs aITKHHOB: TMPOJIN3 METaHa (B TOM YMCIIE U OKUCIUTEIbHBIN MHPOIIN3
IPUPOIHOTO ra3a), KapOUAHBIN METOI, JETHAPOTaIOTCHUPOBAHUE TUTAJIOT €HATKAHOB.

32 | CBoiicTBa M IPIMEHEHUE ATKMHOB du3nUecKue CBOMCTBA alleTHIICHOBBIX YTIIEBOIOPOIOB.

Xumudeckue cBoicTBa. Peakuuu nprucoeAMHeHUs (THIPUPOBAHNE, TAJIOTCHUPOBAHHUE,
TUIPOTaJIOTeHUPOBAHUE, TUApATALNs, TPUMepH3anus anetuiena). Peakius Kyueposa u [IpaBuio
OnpTekoBa. KNCIOTHBIE CBOMCTBA AIKHHOB
33 | Ilpaktuyeckas pabora Ne 2. [Tonydenne MeTaHa U ATHIICHA U UCCIICJIOBAaHUE WX CBOHCTB
YrieBo1opoabl.
Tema 4. Apomarnyeckue yriieBoaopoas! (7 4)

34 | ApeHbI: CTpOCHHE MOJICKYII, IlepBbie cBeneHust 06 apoMaTHuecKuX coeuHeHusx. CTpoeHue MoseKysbl OeH3o0a: exquHast [ -
TOMOJIOTHYECKHM psAJT, ©U30MEPUS U JJIEKTPOHHAs CUCTEMA, WIIM apoMaTHYeCKui cexcreT. ['omonornuecknii psaa. M3omepus B3auMHOTo
HOMEHKJIaTypa pacmoJIoKeHus 3aMecTuTeNel B 0eH30pHOM KoJiblle. HomeHknatypa apeHoB

35 | CrocoObI OJTyIeHHS apEHOB [IpombimieHHBIE CTIOCOOBI TIOJTydeHUsI O€H30J1a U €T0 TOMOJIOTOB: apOMaTH3aIl|s ATKAHOB U
[HUKJIOATTKAHOB, TPUMEPH3AIINSA alleTUIIeHa (peaKius 3eTUHCKOTO).

36 | CpoiicTBa OeH30I1a Peakiuu anexTpoGpuiIbHOTO 3aMEeIeHUs U UX MEXaHU3M: TAIOTCHUPOBAHNE, aIKWIINPOBaHUE,
HUTpPOBaHue, cynbpupoBanue. Peakuuu npucoeuHeHNs: THAPUPOBAHNE, PAAUKAIBHOE
rajoreHupoBanue. Peakunm okucinenns. Duzndeckre CBOMCTBA apEHOB.

37 | CBoiicTBa roMOJIOrOB O€H30J1a Toiyon, kak romoJior 6eH3osa. OCOOEHHOCTH XUMHUYECKUX CBOMCTB alTKUI0CH30JI0B. OpHUEHTAHTHI
MEPBOrO U BTOPOTo pojia. B3anMHoe BiusHUE aTOMOB B MOJIEKYJIaX alKHJIOEH30JI0B Ha IIpUMepe
peakiuu 3aMelnieHus. Peakiiny oKucieHusl.

38 | IIpumeneHue apeHoB [TpumeneHne apeHOB Ha OCHOBE UX CBOMCTB

39 | O0oOb1IeHue U cucTeMaTH3aIus BrinonHenue TecTOBBIX 33aHUN U pElIeHHE 3a71a4 Ha BbIBOJ (DOPMYIT YIIIeBOIOPOAOB Pa3IMUHBIX
3HaHUU KkJaccoB. Perienre pacu€THBIX 3a/1a4 Ha OCHOBE CBOMCTB YIIJIEBOOPO/IOB PA3INYHBIX KIIACCOB.

40 | KontponbHas pabota Ne 2. [IpenenbHble, HEMpPEAENbHbIE YIIIEBOIOPOAbI. ApPEHBI.

Tema 5. IlpupoaHblie HCTOYHUKHU YriieBoaopoaos (5 u)

41 | [IpupoaHBIi Ta3 ¥ MOMYTHBIH [Ipupoanslii ra3 u ero coctas. [IpoMbIlIIEHHOE UCTIOIB30BAaHUE U ITepepabOTKa IPUPOTHOTO raza.

He(TAHOIM Tas. [TomyTHble HedTsHBIE ra3bl U UX NepepadoTka. dpakuuy NOMyTHOTO HE(PTIHOTO ra3a: ra3oBbIi
O€H3MH, poTNaH-0yTaHOBasi CMECh U CyXOH ras.

42 | Hedts Hed1b, kak npupoaHbII HCTOYHUK YIIIEBOAOPOAOB, €€ COCTaB U (PU3MUECKHE CBOWCTBA.
VYTreBo1opoibl Kak MpeaMeT MEXIyHapOIHOTO COTPYAHUYECTBA U BayKHEHIIast OTpaciib
9KOHOMUKHU Poccum.

43 | [IpomeinuieHHas nepepaboTka HeDTH Pextudukanus (ppakunonHas neperonka). @paxmuu HegTu: 6EH3UHOBAA, IUTPOUHOBAS,

44 KEPOCUHOBAs, ra3oiiib, Ma3yT. CossipoBsle Macia. Bazenun. [Tapadun. 'yapon. Kpekunr

HG(I)TerOJIYKTOBZ TepMquCKHﬁ, KaTaHHTHqCCKHﬁ, TUAPOKPCKUHT.
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45 | KaMeHHBIH yroJib 1 HaxoxaeHue BHPAPOIEHE COCTAW YRACH KAMOHHLIAYI0NE. AHTPALIAT,GYPLIAYIOMmBI HbIT YPOBEHD)

KokcoBanue u ero npoayKkThl: KOKC, KAMEHHOYI'OJIbHAsl CMOJIa, HAJICMOJIbHAS BO/1a, KOKCOBBIM I'a3.
Tema 6. F'uapokcuiconepxkamnme oprannyeckue semecrna (12 u)

46 | CompThl: KIIacCU(pUKAINS U CTPOCHHE 1 [TonsTHe 0 ciupTax, ucTopus UX U3ydeHus. OyHKIMOHAIbHAS THIPOKCUIIbHAS TPYIIIIA.
Knaccugukanus ciupToB: Mo THITY YTIIIEBOIOPOIHOTO ParKaia

47 | I'omonoruyeckuil psij ciupToB 1 ['omonoruueckuii psi NpeaebHbIX OJTHOATOMHBIX cIUpTOB. M30Mepust (11oJ105keHus

M30MepHsl U HOMEHKJIaTypa (YHKIIMOHATBHOM TPYIIIIBI, YTIEPOJIHOTO CKEIETa, MEXKKIACCOBAst) U HOMEHKIIATypa CIIUPTOB.

48 | CriocoObl OTydeHHsI CIUPTOB 1 OO61ue cnocoObl NOIY4YEeHUs aNKaHOJIOB: THApPATalUs alIKEeHOB, THIPOJIN3 TaJOreHAIKaHOB,
BOCCTaHOBJICHHE KapOOHUIIbHBIX coeMHEHNN. CriocoObl MOIYyYEeHHs HEKOTOPBIX aJIKAaHOJIOB

49 | CpoiicTBa CITUPTOB 1 ®dusnyeckue CBOMCTBA CIUPTOB. BogopoaHas cBs3b.

[IporHo3 peaklinOHHON CIOCOOHOCTH MPEEIbHBIX OJJHOATOMHBIX CIUPTOB U €r0 MOJITBEPKICHHE
IIPU PaCCMOTPEHUH XMMHUYECKHUX CBOMCTB CIIUPTOB: KUCIOTHBIE CBOMCTBA, pEaKLIUU
HYKJIEO(UIBHOTO 3aMEeIlEHUs C FaJIOT€HOBOIOPOJaMHU, MEXKMOJIEKYIIsIpHas U
BHYTPUMOJIEKYIIIpHAs AeTUApaTaIs
50 | [Ipumenenue cnupToB. OTACTBHBIC 1 OO6nacTi mpuMEHEeHUs] METaHOJIa Ha OCHOBE €ro cBOMCTB. TokcuuHOCTh MeTaHona. O0nacTu
MIPEICTaBUTENN ATKaHOJIOB MIPUMEHEHHMSI 3TUIIOBOTO CIIUPTa Ha OCHOBE €T0 CBOMCTB.
51 | ANKOTOJIU3M KaK COIHAIBHOE 1 ApryMeHTHPOBATH CBOIO YOSKIEHHOCTH B TArYOHBIX TOCIICICTBUSIX aJTKOTOJIU3MA
SIBIIGHUE U €T0 MpoduIaKkTuKa

52 | MHOroatoMHbI€ CIIUPTHI 1 ATOMHOCTB CIUPTOB. [ TMKOIM ¥ rMIEepuHbl. M30Mepusi, HOMEHKIIaTypa U MOJy4YeHHe
MHOTOQTOMHBIX CIIUPTOB. OCOOEHHOCTH XUMUYECKHX CBOIICTB MHOTOATOMHBIX CITUPTOB.
KayecTtBeHHast peakiusi HA MHOTOQTOMHBIE CITUPTHI

53 | [IpakTuueckas 1 HccnenoBanue CBOMCTB CIUPTOB

pabora 3

54 | deHonbl 1 CocrtaB u cTpoeHue MoJeKysbl heHona. ATOMHOCTb eHosI0B. ['oMoNornyeckuil psj, n30Mepus u
HOMeHKJaTypa ¢eHnosoB. CriocoObl osrydeHus GpeHoJa.

55 | CpoiicTBa U npuMeHeHue (GeHoIoB 1 ®duznyeckue cBoiicTa (heHosoB. XMMHUYECKUE CBOMCTBA (DeHOIIa: KUCIOTHBIE CBOKCTBA,
OKHUCJICHHE, PEaKIIMU IEKTPOPUIBHOTO 3aMelleHUs (TaloreHupOBaHne, HUTPOBAHMUE),
noJimkoHAeHcalus. KadecTBeHHbIe peakiiuy Ha PeHo: ¢ OpOMHOM BOJOM M paCTBOPOM XJIOpUIa
xenesa(lll). Tlpumenenune GpeHoIIOB.

56 | O6obmeHne W cucTeMaTH3alus 1 BeInonHeHue TecTOBBIX 3a/1aHUI U pelleHne 3a/1a4 Ha BbIBOJT (POPMYIT CIUPTOB (OJHO- U

3HaHUH 10 crupTam U GeHoTy MHOT'0AaTOMHBIX) U (peHOJIOB. Perienne pacu€THbIX 3a71a4 Ha OCHOBE CBOWMCTB CIIMPTOB U (PEHOJIOB.
57 | KontponpHas padora Ne 3 1 CrniupThl U HEHOIBI.
Tema 7. AsibJierubl 1 KeTOHbI (7 1)

58 | Anpaerunsl 1 Anbaeruapl — KapOOHUIIbHBIE OPraHUYECKUE COSIMHEHHS. DIEKTPOHHOE CTPOCHHE
KapOOHMIILHOM aJIbIerHIHON rpynIbl. ['OMOIOTHUECKUi psijt allbJIETHAOB, UX U30MEPUS U
HOMEHKJIATypa.

59 | CriocoObl MosTyyeHHs aJlbJIETHI0B 1 [TosrydeHue anpaeruioB: OKUCICHUEM YIIIeBO0poa0oB (Bakep-nporecc) 1 cOOTBETCTBYIOIINX
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cnupToB. TonydeHine ansieriion Tafparadeivaci HoB, PO AR3OM KapGOHO BRIX KIHEIO T ANFCHY )
coneﬁ, a TaK)KC HICJIOYHBIM I'MAPOJIN30M JUT'aJIOTCHAJIKAHOB.

60 | CpoiicTBa U IPUMEHEHHUE ATTJCTU/IOB 2 du3nyecKue CBOMCTBA albAeTUI0B. [IpOTHO3 peaKIMOHHOM CITIOCOOHOCTH aJIbJICTHJIOB.
XHMMHUYECKUE CBOWCTBA: PEAKIIUH IIPUCOEIUHEHMS], PEAKIIMM OKUCIIEHUS («cepeOpsiHOrO 3epKajiay U
koMIuiekcamu Meau(1l)), peakuyuu KOHIEHCALNH.

61 | Keronst 1 Kerons! kak kapOoHMIbHBIE coelnHEHUsI. OCOOEHHOCTH COCTaBa U AIEKTPOHHOI'O CTPOSHUS UX
MouieKyil. ['oMosiornueckuit psizi, U30Mepusi 1 HOMEHKIATypa KETOHOB.

CniocoObl MOTy4eHHs] KETOHOB.

62 | CoiicTBa U IPUMEHEHUE KETOHOB 1 ®duznyeckue cBocTBa KETOHOB. [IpOrHO3 peakMOHHOM CIOCOOHOCTH KETOHOB.

XUMHYECKUE CBOMCTBA: PEaKUU MPUCOETUHEHUS (LIMaHOBOIOPOAA, TUIPOCYAb(UTA HATPUS,
peaktuBa ['puHbsApa, TMIPUPOBAHUE), PEAKIIMH OKHUCICHUS, PEaKI[UHU 3aMEIIEeHHUs 10
0-YTJIEPOJHOMY aTOMY.

63 | IIpaktuyeckas paboralNe 4 1 UccaemoBanne CBOMCTB aIbIErUI0B U KETOHOB

AnbJIeruibl 1 KETOHBI
Tema 8. Kap6oHoBbIe KHCJI0THI M X NPOU3BOAHBIE (14 yacoB)

64 | KapOOHOBBIE KUCITOTHI 1 [Tonstue o kapboHOBBIX KucIoTax. Kiaccudukarus kapOOHOBBIX KUCIIOT: IO IPUPO/IE
YIJ€BOJIOPOJHOTO pajiuKaia, 1Mo YuciIy KapOOKCHIIbHBIX IPYII. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOM IPYMIIBI.

65 | [IpenenpHBIE OTHOOCHOBHBIC 1 ["oMonoruueckuit psii IpeaesIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. M3oMepust u

KapOOHOBBIE KHUCIIOTHI HOMEHKJIaTypa. u3znueckre CBOMCTBAa MYpPaBbUHOM, YKCYCHOM, MaJIbMUTUHOBOW M CT€APUHOBOM
KHCJIOT.

66 | CrnocoObl mosrydeHust KapOOHOBBIX 1 [Tosryuenust KapOOHOBBIX KUCIIOT OKHCIECHUEM aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB U
KHUCIIOT aJbJIETUJIOB, a TAKXKE TUIAPOIU30M (TPUTATIOT€HATKAHOB, HUTPUJIOB).

67 | CBoiicTBa IpeaeIbHBIX 2 duznyecKue CBOMCTBa KAPOOHOBBIX KUCIOT, 00YCIOBIEHHBIE MOJIIPHBIMU MaccaMH U

68 | 0HOOCHOBHBIX KAPOOHOBBIX KHCIIOT BOJIOPOIHBIMU CBS3sIMU. [IpOrHO3 XMMHUECKHUX CBOWCTB KapOOHOBBIX KUcI0T. Ob1Iue cBoicTBa
KHCJIOT.

69 | Baxwuelinue npeacTaBUTeIn 1 MypaBbUHas U YKCYCHas! KUCJIOTHI, KaK MPECTaBUTEIH MPEAeNbHBIX OTHOOCHOBHBIX KApOOHOBBIX
KapOOHOBBIX KUCIIOT U UX KUCHOTHI. [[anbMUTHHOBAS U CTEApPUHOBAS KUCJIOTHI, KaK MPEJACTABUTEIH BBICIINX MPEIETbHBIX
MIPUMEHEHHE OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. AKPHIIOBAs M METAaKPUIIOBasi KUCIIOTHI, KaK MPECTaBUTEIN

HenpeIeNbHbIX OTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

71 | Conu kapOOHOBBIX KHCIIOT 1 [Tomyyenue coneit kapOOHOBBIX KMCIOT HAa OCHOBE OOIIMX CBOMCTB KHCJIOT: B3aUMOJACHCTBUEM C

AKTUBHBIMHU METaJUIaMU, OCHOBHBIMH OKCHIAMH, OCHOBAHUSMHU WUJIH COJISIMH.
[TosryyeHue cosell KapOOHOBBIX KMCIIOT IIEIOYHBIM T'HPOJIM30M CI0KHBIX A(PHUPOB.

72 | CpoiicTBa cojeil KapOOHOBBIX KHCIOT 2 XUMHUUECKUE CBOICTBA COJiei KapOOHOBBIX KUCIIOT: TUAPOJIN3 110 KATUOHY, PEaKIIMU HOHHOTO

73 oOMeHa, TUPOJIU3, JTEKTPOIIU3 BOJHBIX pacTBOpoB. Mbuta. JKECTKOCTH BOJIBI U CIIOCOOBI €€
ycrpanenus. [IpuMmenenue coseil KapOOHOBBIX KHCIIOT.

74 | CnoxxuHble 3upbl 1 CTtpoeHne MOJIeKysl, HOMEHKJIAaTypa U H30MepHst CI0XKHBIX 3pupoB. VX ¢puszndeckue cBONCTBA.
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CriocoObl oy dEHED CHoMHEIK OPUPOBD peakiiks dTepHdaxatin B3avivo (elioTBUE CHHPTYB ©CHb)
aHTHIpuaIaMu. XUMHAYECKUE CBOWCTBA CIIOKHBIX A3(UPOB: THAPOIU3 U TOPEHUE.

75 | Bock u xKupbl 1 Bocku, ux ctpoeHue, CBOHCTBA U KIacCU(UKAIMS: pacTUTENbHbIC U )KUBOTHBIE. buonornueckas
poJib. JKHpsl, UX CTPOEHUE U CBOMCTBA: OMBUIEHUE, THAPUPOBAHUE PACTUTEIbHBIX KUPOB.
buonorunueckas posib )KUPOB
76 | IIpaktuyeckas padora 5 1 HccnenoBanue cBOWCTB KapOOHOBBIX KMCIOT U UX IPOU3BOIHBIX
77 | O600mEeHre U cCUCTEMAaTH3AIUS 1 BrlinosnHeHue TecTOBBIX 33JaHUN U PELLIEHHE 3a/1a4 Ha BbIBOJ (JOPMYJI allbJETUIOB, KETOHOB,
3HaHUU KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(pupoB. Pemenne pacu€THbIX 3a1a4 HA OCHOBE CBOICTB
aJbJIETU/I0B, KETOHOB, KAPOOHOBBIX KHCIIOT, CJIOXKHBIX 3(PUPOB U KUPOB.
78 | KontpospHast padota No4 1 «Anpaerufipl U KeTOHb, «KapOOHOBbBIE KUCIOTHI M UX IPOU3BOIHbBIE)
Tema 9. Yraesoani (10 yacos)
79 | YrneBobl: CTPOCHUE H 1 CocraB MoJIeKyJ yIiIeBOJOB U UX crpoeHue. Kimaccudukanus yriaeBosaoB: MOHO- IM-, OJIUTO- U
KJ1acCU(pUKaus MOJIMCAXapHU/bl; KETO3bI U allbJI03bl; TETPO3bI, IEHTO3bI, TEKCO3bI
80 | Monocaxapuusl. [IeHTO3BI 1 CrtpoeHue MoJieKysl MOHOCAaXapHuI0B Ha MpUMepe MNIMLEPUHOBOTO anbaeruaa. Onruyeckue
M30Mepbl MOHOCAXapHI0B U X OTPakKeHHE Ha MHUChME C MOMOoIIbI0 (popmyn Duiiepa.
81 | Monocaxapusl. ['ekco3sl 2 CrtpoeHue MoJIeKyIbl U (U3NYECKHE CBOMCTBA IITIOKO3bI.
82 [uxmmueckre GopMbI TIIFOKO3BI M KX OTpaKEHHE ¢ ToMoIbio hopmyn Xeyopca. [ mruKo3uaHbIi
rugpokcuil. [lomydenue rioko3sl. DOTOCUHTES
83 | Hucaxapusl 1 Crpoenue mosekyn aucaxapuaoB. Caxaposa. Haxoxnenue B npupoge. [Ipon3BoacTBo caxapo3bl
13 CaXapHOU CBEKJIbI. XUMUYECKHE CBOMCTBA caxapo3bl
84 | INomucaxapuasl. Kpaxman 1 Crpoenue monekyi nojaucaxapugoB. Kpaxman. CocTaB U CTpO€HUE €r0 MOJICKYJI. AMIIIO3a U
aMWJIONEKTUH. XMMHUYECKHEe CBOMCTBA: THIPOJIN3 U KaUeCTBEHHAs peaklus
85 | Lemnronosa 1 CrtpoeHue MoJieKy 1elT0103b1. CBONCTBA LEJITION03bI: 00pa30BaHKE CIOXKHBIX 3()UPOB U
POJIYKTOB aJIKMWIMpoBaHus. HUTpaThl 1 anieTaTsl LEJUTIOJIO3bI.
86 | IIpaktuueckas pabota 6 1 HccnenoBaHnue CBOMCTRB YIJIEBOJIOB
87 | O000IIeH e U CHCTEMATH3AITUS 1 BrinonHenue TeCTOBBIX 3aJJaHUI U PellIeHue 3a7ad Ha BBIBOJ GopMyI YrieBoaoB. Pemenue
3HAHWH IO YrIeBOAaM pacuéTHBIX 3a/1a4 Ha OCHOBE CBOMCTB yIJIeBOI0B. BrinoHeHre yrpa)kHEeHUH Ha YCTaHOBJICHHE
TEHETUUYECKOH CBSI3U MEXKy KJIaCCAMH YTIIEBOJOB U KHUCIOPOICOACPKAIINX OPTaHUYECKUX
COEIMHEHUN
88 | KontponpHas pabota 5 1 VYTri1eBobl X CBOICTBA, MOJIy4YEHUE, IPUMEHEHHE.
Tema 10. AzoTocoaep:kamue oprannveckue coexunenns (15 q)
89 | AMuHBI 1 [Tonstue 06 amunax. Knaccudukarus aMMHOB: MO YHCITY YTII€BOJOPOJHBIX PAJUKAIOB U MO UX
IpHUpoJie. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aMUHOB. ['OMoOJIOrMuecKuii psiz,
U30MEpHs U HOMEHKJIaTypa MpeesIbHbIX amu(paTudecKuX aMHHOB.
90 | CriocoObl MOTy4eHHsI aMUHOB 1 Crnioco6bI nostyyeHus anpaTHUECKUX aMUHOB: B3aUMOJICHCTBHEM aMMHUaKa co CIIUPTaMH,
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ménovyamu
91 | CBoiicTBa U MPUMEHEHHE AMHUHOB XUMHUYECKUE CBOMCTBA aMUHOB, KaK OPraHMYECKUX OCHOBaHUH. Peakuuu 31eKTpoPpuiabrHOro
3aMEIICHUs ApOMAaTHYECKUX aMUHOB, Peakunu okucienus, ankuiipoBanus. O6pa3oBanue
aMuJI0B. B3aumoeicTBue aMuHOB € @30TUCTOM KUCIOTOM. [IpuMeHenne aMrnHOB Ha OCHOBE
CBOMCTB.
92 | AMHHOKHUCIIOTBI: CTPOCHUE MOJICKYI, [TonsTne 06 amuHokucnorax. CTpoeHrne MOJIEKYJl 1 HOMEHKJIaTypa aMUHOKHUCIOT. CrocoObl
KJIacCU(pUKaAIUs U MOTyYeHHE MOJIy4EHUS] aMUHOKHCIIOT: THAPOJIN3 OEJIKOB, CHHTE3 Ha OCHOBE T'aJIOT€HONPOU3BOIHBIX
KapOOHOBBIX KUCJIOT, IUAHTUJIPUHHBIN CUHTE3, OMOTEXHOJIOTUYECKUH cI0coO0.
93 | CpoiicTBa ¥ MPUMECHEHHE duznyeckue CBOMCTBa aMUHOKHUCIOT. AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPraHnYeCcKue
AMUHOKHCIIOT COEIMHEHUS: B3aUMOJECUCTBHE C KUCIIOTaMHU U IlIeJI0uaMu, 00pa3oBaHue OUIIONIIPHOTO HOHA.
Peakuuu sTepudukaniy u KOHJIEHCAIIH.
94 | benku CTpyKTypbl MOJIEKYJl OETTKOB: NEpBUYHAs, BTOPUYHAs, TPETUYHAs, YeTBepTUUHAas1. CHHTE3 OEJIKOB.
CBoiicTBa O€TTKOB: IeHATYpaIUsl, TUAPOIN3, KAYECTBEHHBIC PEAKITUH.
95 | CgoiicTBa OenkoB buonornueckue Gpynkiuu 6enkoB. PacTBopenue u ocaxxnenue 6enkoB. JleHarypaiust 0€iIKoB.
KadectBennsie peakunu Ha Oenku. PacTBoperue 0enkoB B Bojie u uxX koaryisnus. OOHapyKeHHe
Oenka B KYpUHOM SIHIE U MOJIOKE
96 | IlpakTuueckas pabora 7 AMUHBI. AMUHOKHCIIOTHI. benku
97 | HyknenHOBBIE KUCIOTHI [Tonsatue 06 azotucthix ocHoBaHusx. Hyknennossie kuciotel: PHK n JIHK. Hykneotuapr u ux
coctaB. CpaBaenue JIHK u PHK u ux posis B nepegaun HacjaeACTBEHHBIX MPU3HAKOB OPraHU3MOB
u 6uocuHTe3e OeKa
98 | OboOUIeHNE U cHCTEMATH3AIUS BrinosnHenue TecTOBBIX 3aJaHUI U pelIeHUE 3a/1a4 Ha BBIBOI GOPMYI a30TCOAEPKAIINX
3HaHUHI OpraHMYEeCKUX COeMHEeHM. Pelenre pacu€THbIX 3aja4 Ha OCHOBE CBOMCTB aMUHOB U
AMUHOKHCJIIOT.
99 | KonrponpHas padora 6 A3oTocoaepKalme OpraHnuecKue COeIMHEHHSL.
100 | IIpaktuyeckas pabota Ne 8 Wnentudukaims opraHnyecKkux coenHeHUI
101 | O6oOuIeHKE 3HAHMIA TIO KYPCY BrinonHenue TecToBBIX 3aaHUi U peieHue 3a1a4. O0o01eHre 3HaHui 10 Kypcy OpraHu4ecKon
OpPraHUYeCKON XUMUU XUMUU
102 | UtoroBas KontponbsHas pabota Hrorosas koHTpoJIbHAsA paboTa 10 KypCy OpraHnYeCKON XUMHUH
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11 KJIACC

denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

Ne Tema ypoka XapaKTepuCTUKA OCHOBHBIX BUJIOB JICSITEILHOCTH O0yYaromuxcs (Ha ypoBHE
ypoKa y4eOHBIX JICHCTBUIA)
JIMYHOCTHBIC \ MeTanpeIMETHbIC \ MpeMETHBIE
Tema 1. CTpoenne atoma (9 4.)
1 ATOM — CJIO)KHAsl YacTHIIA. dopMupyroT UCIIOJIb30BaHUE 3HaTh COBPEMEHHBIC
OTBETCTBEHHOE YMEHUU U HABBIKOB MPECTaBICHUS O CTPOCHUU
OTHOIIICHUE K YUCHHUIO | Pa3JIMYHBIX BUJIOB aTOMOB. 3HATh BaKHEHUIITHE
MO3HABATEILHON XUMUYECKHUE TTOHSITHUS
NeATEeIIbHOCTH, «XUMHYECKUU DIIEMECHTY,
PUMEHEHNE OCHOBHBIX | «M30TOMBI». Y METh
METOJIOB MTO3HAHUSA JIJISl | OTPEJENsTh COCTaB U
U3YYECHHS PAa3IMYHBIX | CTPOEHUE aTOMa JIEMEHTa
CTOPOH OKpy>karomie | mo nonoxenuto B [1C.
JEUCTBUTEIILHOCTH
2-3. | CocTosiHUE AJIEKTPOHOB B aTOME. Ornpenensitor cBowo Hcnonb3oBanue 3HaTh CYIIHOCTh NOHATUN
JUYHYIO TTO3UIIHIO, Pa3TUYHBIX (QIEKTPOHHASI OPOUTATIBE) U
aJIEeKBaTHYIO, VMCTOYHUKOB JIJIA (QIEKTPOHHOE 00JIaKO»,
mudpepeHIUPOBaHHYIO | TOTYICHHUS dbopmbl opOuTANEeH,
CaMOOIIEHKY CBOMX XUMUYECKOU B3aUMOCBSI3b HOMEpA
NapTHEPOB yCIEXOB B | HH(pOpMaIIUU YPOBHS U SHEPTHUH
yuebe. DIIEKTPOHA.
4 DNEeKTPOHHbIE KOHPUTYpALIIK aTOMOB Ornpenensitotr cBOO Hcnonb3oBanue 3HaTh OCHOBHBIE
XUMUYECKUX PJIEMEHTOB. JUYHYIO TTO3UIIUIO, OCHOBHBIX 3aKOHOMEPHOCTH
aJIeKBaTHYIO, MHTEJUIEKTYaJIbHbBIX 3aMOJIHEHUS
nuddepeHIMPOBAHHYIO | ONEpAllNil: CDABHEHHUE, | DHEPTreTUYECKUX
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CaMOOIICHKY CBOUX
MapTHEPOB yCTIEXOB B
yueOe.

00001menue,
CHCTEMAaTHU3alHs,
IIOMCK aHaJIOr'OB.

IIOAYPOBHEHU DIIEKTPOHAMM.
YMETb COCTaBIATH
AIIEKTPOHHBIE (POPMYIIBI.

BanenTHbIe BO3MOXHOCTH aTOMOB
XUMHUYCCKHNX JJICMCHTOB.

dbopmupoBaHue
TOTOBHOCTH H
CITIOCOOHOCTH K
00y4YeHUIO
CaMOpa3BUTHIO,
camMo00pazoBaHUIO Ha
OCHOBE MOTHBAIINH K
00Oy4EeHHIO U
MIO3HAHUIO.

Pa3zBuTHE HaBBIKOB
MO3HABATEIILHOM,
y4eOHO-
HCCIIEI0BATEIBCKON U
IIPOEKTHOMN
JIESITEIILHOCTH,
HaBBIKOB pa3pelICHUS
npo0JieM; ClIoCOOHOCTH
Y TOTOBHOCTH K
CaMOCTOSITEJILHOMY
MOUCKY METOJIOB
pelieHust
MPAKTUYECKUX 3a]ad,
MIPUMEHEHUIO
pa3JIUYHBIX METOIOB
MMO3HAHMUSI.

3HATh TOHATHUSI
«BAJICHTHOCTB» U «CTCIIEHb
OKHUCJICHUS», YMETh
CpaBHUBATH ITH TOHSITHSI.

I13 u I1.C. XuMH4YECKUX IIIEMEHTOB
JI.1.MeHnneneeBa

Onpenensitor
BHYTPEHHIOIO TTO3HUIIUIO
oOydJaromuxcs Ha
ypOBHE
MOJIOKUTEITLHOTO
OTHONICHUS K
00pa3oBaTEIbLHOMY
POIeCCy, TOHUMAIOT
HEO0OXOAUMOCTh

Hcnonw3oBanue
YMEHUH U HABBIKOB
pa3JIUYHBIX BUJIOB
MMO3HABATEIILHOU
JeSITeIIbHOCTH,
MIPUMEHEHUE OCHOBHBIX
METOAO0B IMO3HAHUS JJIsI
M3YYEHHUS Pa3IUIHBIX
CTOPOH OKPY>Karoneu

3HaTh CMBIC] M 3HAYCHUE
MEePUOIUUECKOT0 3aKOHa,
TOPU30HTAJIBHBIE U
BEPTUKAJIbHBIE
3aKOHOMEPHOCTH U UX
MPUYMHBL. YMETh J1aBaTh
XapaKTEPUCTUKY DJIEMEHTA

Ha OCHOBAHHUH ITIOJIOKCHUA B
I1C
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YYCHHS.

NENCTBUTEIILHOCTHA

Ileproanueckuii 3aKOH U CTPOCHUE
aToma.

Onpenenstor
BHYTPEHHIOIO TTO3UITHIO
oOyyJaromuxcs Ha

Hcnons3oBanue
YMEHUH U HaBBIKOB
pa3JIM4YHBIX BUIOB

3HaTh PU3NYECKUI CMBICI
HOPSAKOBOIO HOMEPA,
HOMEpPOB NepHoJa 1

ypOBHE M03HABATEIbHOMN TPYIIIIBL.
MOJIO)KUTEEHOTO NesTebHOCTH,
OTHOUIEHUS K NpUMEHEHNE OCHOBHBIX
o0pa3oBaTeIbHOMY METOJI0B MTO3HAHUS JIJIS
pOLECCY, MOHUMAIOT | U3YUYEHHUSI pPa3InYHbIX
HEO0OXOIUMOCTh CTOPOH OKpY>KaroIieu
YUCHHSI. JEUCTBUTEIBHOCTH
[ToBTOpenue no teme: «CTpoeHue OnpenensoT CBOIO VYyacTByOT B 3HaTh MOHATHUS «BEUIECTBOY,
aToMa» JMYHYIO MTO3UIIUIO KOJJIEKTUBHOM «XUM.DJIEMEHT», «aTOM»,
aJICKBaTHYIO 00CYXXJIeHUHU TTPOOJIEM, | «KMOJIEKYIay,
nudpepeHIUpPOBaHHYIO | TPOSBIISIOT «OTHOCHUTEJIbHAS aTOMHAs U
CaMOOILIEHKY CBOUX aKTUBHOCTH BO OTHOCHUTEIbHAs

YCIIEXOB B yuebe

B3aUMOJEUCTBUHU IS
peleHus
MO3HABATEIbHBIX
3a/1a4; OLICHUBAIOT
PaBUIIbHOCTD
peLIeHUs IEVUCTBU;
BBIOHMpalOT Hanbosee
3¢ HeKTUBHBIC
CroCcOObI pelIeHust
3aja4

MOJIEKYJISIpHAsi Maccay,
«HA30TOI». YMETH IaBaTh
XapaKTEePUCTUKY
XHM.3JIEMEHTA 110 €T0
nonoxkenuio B I1.C.
Menpaeneena.

K. p. Nel no teme: «Ctpoenue atoma

[IposBisiroT
OTBETCTBEHHOCTb 32
pe3yJIbTaThI.

Brei6uparot Hanbomee
3¢ pexTUBHBIC
CIOCOOBI pelIeHus
3a71a4, KOHTPOJIUPYIOT

KoHTposb 3HaHUN 1 yMEHUN
Y HABBIKOB 110 TEME :
«Ctpoenune atoma"
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Y OLIEHUBAIOT IIPOLECC
U pe3yNbTar.

Tema 2 Ctpoenne Bemectna (14 1)

10 Nonnas xumuueckasi CBsi3b Onpenenstor CBOIO YMeHue onpenensiTh 3HaTh onpeneneHue
JUYHYIO TTO3UIIUIO, 1EJIU ¥ 33J1auu MOHATHH: «XUMHUYECKAS
aJIeKBaTHYIO, NeATEeIbHOCTH, CBSI3bY», KMOHY, KMOHHAS
nuddepeHIrpoBaHHYIO | BBIOMpPATh CpeICTBa CBA3bY.

CaMOOIIEHKY CBOMX peanuzaluu eI u YMeTh onpeiesisTh TUIT
MapTHEPOB YCMEXOB B | MPUMEHSTh UX Ha XUMHYECKOU CBSI3U(MOHHA)
yueoe. MIPaKTHUKE. B COCJTMHCHUSX

11 KoBanenTHast xumuueckas CBsI3b OrnpenensitoT CBO Hcnonw3oBanue YMeTh onpeiesiITh THIT
JUYHYIO TTO3UIIHIO, OCHOBHBIX XUMUYECKOU CBSI3H
aJIeKBaTHYIO, WHTEJUICKTYaIbHbBIX (KoBaJIeHTHAs TOJIIpHAS U
nuddepeHIpoBaHHYIO | OTIepalliii: CpaBHEHUE, | HEMOJSpHAs) B COCIMHEHUAX
CaMOOIIEHKY CBOMX 000011IEHNE,

MapTHEPOB yCIEXOB B | CUCTeMaTH3allus,
yaebe. MTOMCK aHAJIOTOB.

12 Bopoponnas cBs3b. Onpenensior CBOIO CraBuTh 3a/1a4d HA 3HaTh onpeneeHue
JUYHYIO TTO3UIIHIO, OCHOBE COOTHECEHHUS, | BOJIOPOJIHON CBS3H,
aJIeKBaTHYIO, YTO YK€ U3BECTHO U YMeTh onpenensiTh TUI
nudepeHupoBaHHYO | YCBOCHO XUMUYECKOU CBSI3U B
CaMOOIIEHKY CBOMX OOy4JaroIUMHUCS | , COEIMHEHUSX
NapTHEPOB YCHEXOB B | TOTO, UTO €IIE
yaebe. HEH3BECTHO

13 Meramumueckast CBsI3b Ornpenensitor cBOr CrtaBuTh 331a4u HA 3HaTh onpeeseHne

JUYHYIO MTO3UIIUIO,
aJIeKBaTHYIO,
nudpepeHIUPOBAHHYIO
CaMOOIIEHKY CBOMX
NapTHEPOB YCIEXOB B

OCHOBE COOTHECEHU,
YTO YK€ N3BECTHO U
YCBOCHO
00yYarOITUMHCS U ,
TOTO, YTO €IIIe

METAJUTMYSCKOM CBSI3H,
O0OBSICHIATH CBOMCTBA
METaJIOB, UCXOISI U3 THIIA
XHUMHYECKON CBSI3H,
HaXOJUTh YE€PTHI CXOACTBA U
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yueoe. HEN3BECTHO pasnnuus €€ ¢ KOBaJEHTHON
Y HOHHOU CBA3bIO.

14-15 | 'uOpuauzanus 3J€KTPOHHBIX dopMHupOBaHHE Hcnons3oBanue 3HATh TEOMETPUIO MOJIEKYJ

opOutaneit. ['eomeTpust MOJIEKYII. TOTOBHOCTHU U YMEHUU U HABBIKOB BAKHEUIIMX COCTUHECHUN
CIIOCOOHOCTH K pa3JINYHBIX BUIOB BO/JIbI, aMMHAKa, aJIKAHOB,
00y4eHHIO MIO3HABATENbHON AJIKEHOB, aJIKUHOB U Jp. U
CaMOpa3BUTHIO, JESITETbHOCTH, OOBSCHATH IPUUUHBI
caM000pa30BaHUIO HA | MPUMEHEHHE OCHOBHBIX | 0COOCHHOCTEN CTPOEHHUSI.
OCHOBE MOTHUBAIIUH K METO/IOB MO3HAHUS TSI
00Oy4EeHHIO U M3YUYCHUS pPa3TUIHBIX
MO3HAHMUIO. CTOPOH OKpY>Karolen

JNEWCTBUTEIBHOCTH.
16-17 | Teopusi XUMUYECKOTO CTPOEHUS [IposiBnATH YMeTh onpenensiTh 3HaTh TEOPHUIO CTPOECHUS
coennHenu bytneposa. YCTOWYMBBIN yueOHO- | IIEJIM U 3a]1auu Opr-uX COCIUHEHUM;
MO3HABATEIbHBIN NEATEIIbHOCTH, ONPENENATh TOMOJIOTH U
UHTEPEC K HOBBIM BBIOMpATH CpPeICTBA M30MEPBI; YMETh COCTABIISATh
croco0aM perieHus peanuzaiuu ueiam u CTPYKTYpHBIE (DOPMYIIBI
3ajad. MPUMEHSTH UX Ha M30MEPOB U TOMOJIOTOB.
MIPaKTHKE.

18 [Tonumepsl OpraHuYeCcKHue U dopmupoBaHUe Hcnonb3oBanue 3HaTh B-Ba U MaTEpHUabL,
Heopranudeckue. O0630p BaXKHEUITUX TOTOBHOCTHU U Ppa3IUYHBIX LIMPOKO UCTIOJIb3YEMBIE B
IIOJIMMEPOB. CIIOCOOHOCTH K VCTOYHUKOB JIJIA IIPAKTUKE: Kay4yKH,

00yuYeHuIo IIOJIyYEHUS IJJACTMACCHI, BOJIOKHA.
CaMOpAa3BUTHIO, XUMHYECKOU YMETh UCIOJIb30BATh
caM000pa30oBaHUIO HA | HH(pOpPMAILIUU pUOOpETEHHbIEC 3HAHUS U

OCHOBE MOTHBAIINH K
00y4YEeHUIO U
MTO3HAHUIO.

YMEHHUS B IPAKTUYECKOU
JIESITENBbHOCTH; Xap-Th
CTPOEHUE U CB-Ba
MTOJIMMEPOB.
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19 [Ip.pa6. Nel NePemenue PazButue YYuTHIBAIOT pa3HbIe YMeThb BHINOJHATH
HKCIIEPUMEHTATBHBIX 3a/1a4 TI0 KOMMYHHKAaTHBHOTO MHEHHS ¥ CTPEMSITCS K | XUMUYECKUN IKCIIEPUMEHT
OIPEJIEICHHIO TUIACTMACC U BOJIOKOHY KOMIIOHEHTA B KOOPAMHALIUN 10 PacTO3HAaBaHUIO U

OOIIeHNH U Pa3IMYHBIX MO3HUIUN B | TOJYUYEHUIO OPTAaHMYECKUX
COTPYJIHHUYECTBE CO COTPYAHHYECTRBE; BEIIIECTB.
CBEPCTHUKAMH U OCYIIECTBIISIFOT
yUuTEIeM TIOIIIATOBBI KOHTPOJIb
10 pe3yNbTaTy.

20-21 | JucnepcHble CUCTEMBI U PACTBOPHI dopMHUpOBaHHE Hcnons3oBanue 3HaTh ONPEACICHUE U
TOTOBHOCTH U pa3IMYHBIX KJIaCCU(PUKAIUIO
CIIOCOOHOCTH K UCTOYHHUKOB JIJIsI JUCTICPCHBIX CHCTEM,
00y4eHHIO TIOJTyYEHUS MOHSTHS: UCTUHHBIC U
CaMOpa3BUTHIO, XAUMUYECKOM KOJIJIOUTHBIC PacTBOPHI,
caM000pa30oBaHUIO HA | HH(pOpMaLIUU JUMCTIEPCUOHHAs cpeia,
OCHOBE MOTHUBAIIUU K nucrniepcHas ¢asa,
00y4YEeHUIO U koaryJsiius. CriocoObl
MO3HAHUIO. BBIPA)KEHHUS KOHIICHTPALIUU

pPacTBOPOB.

22 IToBTOpenue no teme: «CtpoeHue Ornpenensitor cBoro Y4acTByIOT B 3HaTh NOHATHUS «BEIIECTBOY,

BEILECTBAY

JTUYHYTO TIO3HIIAIO
aJICKBaTHYIO
nudepeHInpOBaHHY IO
CaMOOIICHKY CBOUX
yCTeX0B B yuebe

KOJUIEKTUBHOM
00CYXJIeHUHU TTPOoOIEM,
MPOSIBISIIOT
aKTUBHOCTb BO
B3aUMOJICMCTBUU IS
peuieHus
MO3HABATEIbHBIX
3a/1a4; OLEHUBAIOT
PaBUIbHOCTD
pelIeHus IEUCTBHI;
BBIOMpAIOT Hanboee

«XHAM.DJIEMEHTY, «aTOM,
«MOJIEKYJIay,
«AIIEKTPOOTPULIATEIBHOCTBY,
«CTETICHb OKHCIICHUS,
«U30MEPHUS», «KTOMOJIOTHUS.
VYMeThb 00BSICHITH
3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U
CTPOCHMUS, IPUPOLY
XUMHYECKOU CBSI3H.
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3 (HEeKTUBHBIE
CHIOCOOBI pEeIICHUS
3a7a4

23 K.p. Ne2 no teme: «Ctpoenue BemectBay | [Ipossisttor Bei6upatot Hanbonee | KoHTposas 3HaHUN U yMEeHUH
OTBETCTBEHHOCTH 32 3¢ deKTUBHbIC Y HaBBIKOB IO TEME :
pe3yIbTaThI. CTIOCOOBI pelIeHUs «CTpoeHHe BenecTBay

3a7a4, KOHTPOJIUPYIOT
¥ OLIEHUBAIOT MIPOIIECC
U pe3yNbTar.

Tema 3. Xumnueckue peakuuu (23 4)

24-25 | Kimaccudukanus XuMU4ecKux peakiuii B | [IposiBnenue BriiBmkenue runotes3, | 3HaTh, KAKHE MPOIIECCHI
OpPTaHUYECKOW W HEOPTaHUUYECKOM OTBETCTBEHHOCTH 32 ux 000CHOBaHUE U Ha3bIBAIOTCS XUMUICCKUMHU
XUMHH. pe3yIbTaTHI. JI0Ka3aTeIIbCTBO. PEaKIUsIMH, B YEM UX CYTh.

YMeTh ycTaHaBIUBaTh
MPUHAIIIEKHOCTh
KOHKPETHBIX peakluil K
pPa3TUYHBIM TUIIAM T10
KJ1accu(puKaIuu

26-27 | TernoBoii 3 PeKT XUMUIECKOM 3HaTh NOHATHUA: «TEIIOTA

pEaKInu. o0pa30BaHus BEIIECTBAY,

«TerIoBoOM A dexT
peakuum». Y MeTh
COCTaBIISATh
TEPMOXUMUYECKUE
ypaBHEHUS U TIPOU3BOIUTH
pacyeThl 0 HUM.

28-29 | CKOpOoCTh XUMHUYECKOW peaKIiu DopMHUPYIOT YMEHHUS dopMHpOBaHUE 3HaTh NOHATHE «CKOPOCTh
UCTIOJIB30BATh TOTOBHOCTH H XUMHYECKOU PEAKITHI.

MIOJTYYCHHBIE 3HAHUS B
OBITY

CIIOCOOHOCTH K
CaMOCTOSTEILHOMI

3HaTh (haKTOPbI, BIUSIONINE
Ha CKOPOCTb PEAKIUM.
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denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

uH(}OPMaIMOHHO-
[I03HaBaTEJIbHOU
NesTeNbHOCTH,
KPUTUYECKU OIICHUBAThH
U UHTEPIIPETUPOBATD

uH(pOopMaIuIo,
MOJTy4aeMyIo W3
Pa3ITUIHBIX
WCTOYHUKOB.
30 Karamus [TposiBneHme BeiaBrmkenue runores, | 3HaTh MOHATHE «KaTaau3y,
OTBETCTBEHHOCTH 3a ux 000CHOBaHUE U «KaTaIu3aTop».
pE3yJIbTATHI. JI0Ka3aTeIbCTBO. ['oMorenHsi u
TeTePOTCHHBIN KaTalu3.
CpaBHeHue (hepMeHTOB ¢
HEOpraHUYEeCKUMU
KaTaJnu3aToOpPaMH.
31 OO6paTUMOCTh XUMUYECKUX PEAKIIHA. dopMHUpOBaHUE Pa3Butue 3HaTh KJIaCCUPUKALUIO
XUMHUYECKOE PaBHOBECHE. TOTOBHOCTH H HABBIKOB XHUM.peakiuii (00paTumMbie U
CITOCOOHOCTH K MO3HABATEILHOM, HEOOpaTHMBIE), TIOHATHE
00y4YeHUIO y4eOHO- «XHMHYECKOE PAaBHOBECHEY
CaMOpa3BUTHIO, WCCJIEIOBATEIILCKOM U | U YCTIOBUS €r0 CMEIIECHUS.
caM000pa30BaHUIO HA | IPOEKTHOMN
OCHOBE MOTHBAIIUU K NeSTENHHOCTH,

00yYCHUIO H
MO3HAHUIO.

HABBIKOB pPa3peIICHUS
po0JieM; ClTOCOOHOCTH
U TOTOBHOCTH K
CaMOCTOSTEIILHOMY
MIOMCKY METOJI0B
peIICHUS
IPAKTHYECKUX 3a7ad,
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denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

IIPUMEHEHHIO
Pa3JINYHBIX METOJIOB
MIO3HAHMS.

32 Pemenue 3ama4u u ynpaxxHeHUM. OBnazieHre HaBBIKAaMU | YYacTBYIOT B YMETh BBIYUCIIATH TEINIOBOU
JUJIS1 IPAKTAYECKOM KOJIJIEKTUBHOM ahdekr x.p.
JESATETbHOCTH 00CyXAeHUU MPOOJIEM, | YMETh ONPEEIATh
MPOSIBIISIOT CMEILIEHUE PABHOBECHS X.P.
aKTUBHOCTH BO OT pa3JIMYHbBIX (PaKTOPOB.
B3aUMOJICHCTBUU JJI51
pelieHus
MO3HABATEJILHBIX
3a/1a4; OLEHUBAIOT
NIPaBUIIbHOCTD
pelIEHNs TEUCTBUN;
BBIOMpAIOT HanboJee
¢ peKTUBHBIC
CIIOCOOBI PEIICHUS
3ajad
33 IIp.p. Ne2 «CKOpOCTh XUMHUUYECKOM PazButue YUUTBIBaIOT pa3HbIC 3HaTh npaBuia
peakun. XMMHUYECKOE PABHOBECUE) KOMMYHUKAaTHUBHOI'O MHEHUS U CTPEMSTCS K | 0€301acHOCTH NP padoTe B
KOMIIOHEHTA B KOOpAWHALMU KaOMHETEe XUMUHU.
oOIIIeHn U U Pa3IUYHBIX MO3UILUH B
COTPYAHUYECTBE CO COTPYJITHUYECTBE;
CBEpPCTHUKAMH U OCYILIECTBIISIOT
YUUTEIEM MTOIIArOBBIA KOHTPOJIb
110 PE3YJBTATY.
34-35 | OKuCIUTENTBHO-BOCCTAHOBUTEIIHHBIE dopmMupOBaHUE CamMoCTOsTEeNIbHO 3HaTh MOHATHUSA
peakuuu TOTOBHOCTHU U BBIJICIISIOT U «OKHUCIIATENDY,
CIOCOOHOCTH K bopmynUpyIoT «BOCCTAHOBUTEIIbY,
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denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

00y4EeHUIO
CaMOpa3BUTHIO,
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIINH K
00y4EeHHIO U
MIO3HAHUIO.

MO3HABATENbHYIO 1IEIb,
UCIIONB3YIOT 001IHe
MIPUEMBI PEIICHUS
3aad.

«OKHUCIICHHEY,
«BOCCTAHOBJICHHEY». 3HATH
ormiimuusi OBP ot peakumit
WOHHOro oOMeHa. YMETh
cocTaBiATh ypaBHeHHss OBP
METOIOM DJIEKTPOHHOTO
Oajanca.

36-37 | DnexkTpoauTUYecKas JUCCOIAAIIHS. Osnagenne HaBplkamMu | CTaBIT U 3HaTh onpeiesieHne
Peakriu noHHOTO OOMEHA. JUTSI TIPAaKTHYECKON (GOPMYITUPYIOT 1IN M | TIOHATHN «IJICKTPOJIUTY,
NEeATEITHHOCTH. pOoOJIEMBI YpOKa. «HEIJICKTPOJIUT,
Y4acTByIOT B (QICKTPOJIUTHYCCKAS
KOJUICKTUBHOM JTUCCOTIMALIVS, «CHIIBHBIN
00CyXICHUU TIPOOJIEM, | DIIEKTPOIUTY, «CIAOBIMA
MPOSIBIISIOT AIIEKTPOJIHUT, TOHUMATh
aKTUBHOCTH BO CYLIHOCTbH MpoIecca
B3aMMOJICUCTBUM JIJIST | DJIEKTPOIUTUUECKON
perieHus JUCCOIMAINK. Y METh
MMO3HABATEIILHBIX cocTaBJisITh ypaBHeHust OBP
3a/1a4; OIICHUBAIOT METOJIOM AJIEKTPOHHOTO
IPaBUIIBHOCTD Oamanca.
pEIIEHHS IEUCTBUN;
BBIOMpalOT Hanbosee
3¢ HeKTUBHBIC
CTIOCOOBI PEIICHUS
3aa4y
38 Bonopoanslii mokaszarens. OBnaneHue HaBbIKAaMU | BeIIBIDKEHHE TUTIOTE3, | 3HATH KOHCTAHTY

JUTS TPAKTUYECKOU
EITEbHOCTH.

X 000CHOBAHHUE U
JI0Ka3aTeIbCTBO.

JACCOLMALINY, HOHHOE
MIPOU3BECHUE. Y METh
onpeaensate pH cpensl
Pa3JIMYHBIMU METOJIAMMU.
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denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

39-40 | 'maponus Osnagenne HaBplkaMu | CaMOCTOSITEIILHO 3HaTh THUIIBI TUAPOIN3A
JUISL TPAaKTUYECKOU BBIJICIISIIOT U COJIEW M OPraHUYECKHUX
JEATEIBHOCTH. bopmMynUpyIOT COCIMHEHUH. Y METh
MIO3HABATENBHYIO LIE€NIb, | COCTABIATH YPABHECHHMS
UCIOJIb3YIOT O0IIHe TUAPOJIN3A COJIEH,
IIPUEMBI PEIICHUS ONPENENATh XapaKTep
3a7a4. CpEBbL.

41 IIp.p.Ne3 «Pemenne PazButue YUUTBIBaIOT pa3HbIE 3HaTh npaBuia
AKCHEPUMEHTAIBHBIX 3a7a4 10 TEME KOMMYHHMKaTHUBHOTO MHEHUS U CTpeMSTCS K | 6e301acHOCTH NpHU paboTe B
«"'maponus»» KOMIIOHEHTA B KOOpIHHAIIUU KaOWHEeTe XUMHUH.

oOIIIeHNH U Pa3JIMYHBIX O3ULIMI B
COTPYAHUYECTBE CO COTPYAHUYECTBE;
CBEPCTHUKAMH U OCYUIECTBIISIOT
yUUTEIEM IIOIIArOBbIA KOHTPOJIb
10 PE3YJIbTATY.
42 O600menue u cuctemMaTu3anus 3HaHui | OnpenesnsoT CBOo Y4acTByIOT B 3HaTh KJIacCU(pUKALIH

JTUYHYTO TIO3HIIAIO
aJICKBaTHYIO
nuddepeHIupoOBaHHYIO
CaMOOIICHKY CBOUX
yCTeXoB B yueOe

KOJUJIEKTUBHOM
o0cyXaeHuH podIIeM,
MPOSIBIISIOT
aKTUBHOCTH BO
B3aUMOJICMCTBUU IS
pereHus
MO03HABATEIHLHBIX
3a/1a4; OIICHUBAIOT
PABIWIHBHOCTD
pelLIeHUs IEVCTBU;
BBIOMpalOT Hanboee
3¢ pexTUBHBIC
CrOCOOBI pelIeHUs
3ayaq

XUMU4YeCcKuX peakuuit. TOJI.
Nonnsie peakuuu. OBP.
CxopocTb peakiuii u
(dbakTophl, HA HEe
BAUSIONINE. XUMHUYECKOE
PaBHOBECHE U YCIIOBHUS €0
CMCILICHUS.
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denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

43 K.p.Ne3 no teme: «Xumunueckue [IposiBisroT Bei6oupatot HanOonee | KoHTposab 3HaHUIA, yMEHUN
PEaKIm OTBETCTBEHHOCTH 32 3¢ deKTUBHBIC Y HaBBIKOB, IO TEME:
pE3yJIbTATHI. CTIOCOOBI perIeHUS «XUMUYECKUE PEaKIIUN»
3aJ1a4y, KOHTPOJIUPYIOT
U OLICHUBAIOT IPOLIECC
U pe3yJbTar.
Tema 4. BenrectBa 1 ux cBoiicta (29 4)
44-45 | Knaccudukaius HeOpraHM4ecKux Onpenenstor Y4acTByIOT B 3HaTh BAJKHEUIIIME KIACChI
BEIIECTB. BHYTPEHHIOIO MO3UITUIO | KOJJICKTUBHOM HEOPTaHUYIECKUX
oOyyJaromuxcs Ha o0CcyXaeHUU pobJieM, | COCTUHCHUH.
yYpOBHE MPOSIBIISIOT YMeTh onpenensTh
TIOJIO’KUTETBHOTO aKTUBHOCTB BO MIPUHAIC)KHOCTD BEIIECTB K
OTHOIIICHUS K B3aMMOJICHCTBHHU JUI | Pa3IMYHBIM KJlaccam
o0pa3oBaTeIbHOMY perieHus HEOPraHUYECKUX
IPOLIECCY, MOHUMAIOT | MO3HABATEIbHBIX COEJIMHEHHUH.
HEO0OXOIUMOCTh 3a/1a4; OIICHUBAIOT
YUCHHUS. PaBUIBHOCTD
pEIIEHNS IEUCTBUN;
BBIOMpAIOT Hanboee
¢ PeKkTUBHBIC
CIIOCOOBI PEIICHUS
3aja4
46 Knaccuduxkanus opranndeckux Bripabotats uwyBcTBO | Micnonb3oBanue YMeTb onpenensith
BEIIIECTB. TOPJOCTH 3a pa3IMYHBIX MPUHAJIEKHOCTD BEIIECTB K
POCCUICKYIO UCTOYHHUKOB JIJIs pPa3IUYHBIM KIIaccaM
XUMUYECKYIO HayKY, HOJTyYEHUS OpPTaHUYECKUX COEIMHEHUH.
T'yYMaHU3M, XUMHYECKOU
OTHOILIGHUE K TPYyHLy, | MHPOpMAIUH
I1eJIEYCTPEMIICHHOCTb
47-49 | Mertanibl OBianenne HaBbIKaMu | Mcmosib30BaHue 3HaTL 0011KE CBOMCTBA
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denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

JUTS TPAKTUYECKOU
NEATEIIbHOCTHU.

YMEHUH U HaBBIKOB
pa3IM4YHBIX BUIOB
[I03HABATECIILHON
NEATEIbHOCTH,
IIPUMEHEHHUE OCHOBHBIX
METOJIOB MO3HAHUSA IS
W3Y4EHUS Pa3IUYHbIX
CTOPOH OKpY’Karoleun

METAJJIOB. Y METH

XapaKTepHu30BaTh CBOWCTBA

METaJJIOB, OMUPAsICh HA UX
nonoxenue B I[IC u
CTPOEHHUE ATOMOB.

JIEUCTBUTEILHOCTH.
50 Koppo3us metamios Osnanenue HaBbikaMu | Micrionb3oBanue 3HaTh NPUYUHBI KOPPO3HH,
JUJIs1 IPAKTAYECKOM YMEHHUH 1 HABBIKOB OCHOBHBIE €€ THUIIbI U
JESITEbHOCTH. Pa3IUYHBIX BUJIOB CIIOCOOBI 3aIIHUTHI OT
MO3HABATEIbHON KOPPO3UHU
NEATEIIbHOCTH,
MIPUMEHEHNE OCHOBHBIX
METOA0B NO3HAHUS JJIS
W3YUYEHUS Pa3INYHbIX
CTOPOH OKPY>Karouen
ENCTBUTEIILHOCTH.
ol Mertamnyprus. O6mre crnocoos! Bripabotats uwyBcTBO | Micnonb3oBaHue [loHuMars cyTh
MOJIy4YE€HUSI METAJIIOB. rOpJIOCTH 32 Pa3IMYHBIX METaJUTypru4ecKux
POCCHICKYIO VCTOYHUKOB IS IIPOLIECCOB.
XUMHUYECKYIO HAYKY, MOTYy4YCHUS
T'yYMaHU3M, XUMHYECKOU
OTHONICHWE K TPyAy, | HHpOpMaIUu
1[EJICYCTPEMIIEHHOCTD
52 DIIEKTPONIU3 BripaboTaTh 4yBCTBO Hcnonb3zoBanue IToHnmaTts CyTh
TOPJIOCTH 32 pa3IMYHBIX METaJTyPru4eCcKuX
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denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

POCCHIICKYTO VCTOYHUKOB JIJISI MPOIIECCOB. YMETh
XUMHYECKYIO HAYKY, TIOJTYYICHHUS COCTaBIIATh YPaBHEHUS
r'yYMaHU3M, XUMHUYECKOU DJIEKTPOJIN3a.
OTHOIIICHUE K TPYAY, | HHPOpMAIUU
1EJICYCTPEMIICHHOCTD
53-54 | Ypok-ynpaxkHeHHUE 0 KIaccy OBnajieHe HaBbIKaMH | YYacTBYIOT B YMeTh nucaTh ypaBHEHHS
«MeTamib» JUTSI TIPAaKTHYECKON KOJUICKTUBHOM peaKIui,
NeATEeIIbHOCTH. 00CYXJAEHUU MPOOJIEM, | XapaKTEPHU3YIOIINX
MPOSIBIISTFOT CBOMCTBA METAJIOB
aKTUBHOCTH BO
B3aMMOJICHCTBHH JIJIS
pericHus
M03HABATEILHBIX
3a/1a4; OIICHUBAIOT
PaBMWIBHOCTD
pElIEHNs TEUCTBUN;
BBIOMpAIOT Hanboee
¢ PeKkTUBHBIC
CIIOCOOBI PEIICHUS
3a/1a4y
55-57 | Hemeraibl Osnanenue HaBbikKamMu | Mcnonb3oBaHue 3HaTh OCHOBHBIE

JUTSA TPAKTUYECKOU
NETEIbHOCTH.

YMEHUH U HABBIKOB
pa3JIUYHBIX BUJIOB
MO3HABaTEIILHOU
JIEATEIILHOCTH,
MIPUMEHEHUE OCHOBHBIX
METOJO0B ITO3HAHUS JIJIs
M3YYEHHUS Pa3IUIHBIX
CTOPOH OKpPY>Karomen
JICUCTBUTEIBLHOCTH.

HEMETaJJIbl, UX
OKHUCJINTEIIbHBIC 1
BOCCTaHOBUTCJIbHEIC
CBOMCTBA. YMETh
XapaKTepHU30BaTh CBOMCTBA
HEMETaJJIOB, ONUPasCh Ha
nx nonoxxenwne B I1C.
HN3MeHeHne KMCIOTHRIX
CBOMCTB BBICIINX OKCHJIOB U

86




denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

TUAPOKCUAO0B HEMETAIIIIOB B
IIEPUOAX U IPYIIAX

58 Pemenue 3anay. OBnazcHUE HAaBBIKAMU | YYacTBYIOT B YMeTh NPUMEHSTh
JUTSI TIPAKTHYECKOU KOJUICKTUBHOM TEOPETUUYECKHUE 3HAHUS TIPH
NEeATEeIbHOCTH. o0CyXeHUHU MpobJieM, | pellleHuH 3a7a4 U
MPOSIBIISTFOT YIPa)KHCHUH.
aKTUBHOCTH BO
B3aMMOJICHCTBHH JIJIS
perieHus
M03HABATEILHBIX
3aJ1a4; OIEHUBAIOT
IPaBHWIBHOCTD
pelLIeHus 1eUCTBUM;
BBIOMpAIOT HanboJee
¢ peKkTUBHBIC
CIIOCOOBI PEIICHHUS
3a/1a4y
59-61 | Kucnotsr dopMHUpOBaHUE [TocTanoBka 3amaun Ha | 3HATH KJIacCU(PUKALIUIO,
TOTOBHOCTH H OCHOBE COOTHECEHHUS, | HOMEHKJIATYpPY KHUCIIOT,
CIIOCOOHOCTH K YTO YK€ U3BECTHO U YMETh XapaKTepU30BaTh X
00y4eHHIO YCBOCHO CBOICTBA. 3HATH
CaMOPa3BUTHIO, o0yJaromuMHucs U , 0COOEHHOCTH CBOMCTB
caM0oOOpa30BaHUIO HA | TOTO, UTO CIIIEC CEpHOM M a30THOU KHCJIOT,
OCHOBE MOTHBALIUU K HEU3BECTHO MYPaBbUHOW U YKCYCHOU
0Oy4EeHHIO U KHCJIOT.
MIO3HAHUIO.
62-63 | OcHOBaHusA dopMHUpOBaHHE [TocTanoBka 3amaun Ha | 3HATH KJIacCU(PHUKAIIUIO,

TOTOBHOCTHU U
CIIOCOOHOCTH K
00yUYeHHIO

OCHOBE COOTHECCHHUS,
YTO YK€ M3BECTHO U
YCBOCHO

HOMEHKJIATYpy OCHOBAaHUMU,
YMETh XapaKTePU30BaTh UX
CBOWCTBA. 3HATH
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CaMOpa3BUTHIO,
caM0o00Opa30BaHUIO Ha
OCHOBE MOTHUBAIIUH K
00Oy4EeHHIO U

OoOy4JarolmuMHCs U ,
TOTO, YTO €IIIe
HEU3BECTHO

0COOEHHOCTU OPTraHUYECKUX

OCHOBAHUU.

MO3HAHMUIO.
64-65 | AMdoTrepHbie oprannueckue u dopMupOBaHUE [TocTaHoBKa 3a1auu HAa | 3HATh MOHSITUE
HEOPTraHUYECKHE COCTUHECHUS TOTOBHOCTH U OCHOBE COOTHECEHHS, | «aM(pOTEPHOCTHY», YMETh
CITIOCOOHOCTH K YTO YK€ U3BECTHO U XapaKTepUu30BaTh CBOMCTBA
00y4eHHIO0 YCBOEHO aM(OoTepHBIX COCTMHEHUH,
CaMOpPa3BUTHIO, 0Oy4JaromuUMHUCS U , COCTaBJIATH (POPMYJIBI
caM0oOOpa30BaHUIO HA | TOTO, UTO €IIIe MIETITU/IOB.
OCHOBE MOTHBAIINH K HEW3BECTHO
00y4EeHUIO U
MO3HAHUIO.
66-67 | ['eHeTHUecKas CBSA3b MEXY KjaccaMu NmeroT nenoctHoe Hcnonb3oBanue YMeThb cOCTaBIATh
HEOpPraHNYECKUX BEIIECTB MHUPOBO33pEHHE, Pa3TUYHBIX ypaBHEHUS pPEeaKIUH,
COOTBETCTBYIOIIEE MCTOYHUKOB JIJIsI XapaKTepU3YIOIIHNX
COBPEMEHHOMY MOJTY4CHHUS XUMHYECKUE CBOMCTBA U
YPOBHIO pa3BUTHUS XUMHUYECKOM TeHETHYECKYIO CBSI3b
HaYyKHU. uH(bOpMaIIH OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX
COeIMHEHUM. 3HATh
BAKHEHMIIINE CBOMCTBA
M3YUYEHHBIX KJIaCCOB
HEOPTraHUYECKUX
COECIMHEHU.
68 ['eHeTnueckas CBsI3b MEXKY KJIaccaMH HNmeroT nenoctHoe Hcnonw3oBanue YMeThb COCTaBIIATH
OpraHUYECKUX BEIIECTB MHUPOBO33pEHHUE, Pa3IMYHBIX YpaBHEHHUSI peaKlnii,
COOTBETCTBYIOIIIEE HMCTOYHUKOB JJIS XapaKTEePU3YIOIINX
COBPEMEHHOMY MOJTYYEHUS XUMUYECKHE CBOMCTBA U

88




denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

YPOBHIO pa3BUTHUSA
HayKHU.

XUMHUYECKOU
uH(popMaIK

T€HETUYECKYIO CBSI3b
OCHOBHBIX KJIaCCOB
OPraHUYECKUX COCTMHECHUU.
3HaTh Ba)KHEUIIME CBOMCTBA
M3YYEHHBIX KIJIACCOB
OPTraHNYEeCKUX COCTUHECHUMN.

69 [Ip.pab. No4 «I"enernueckas CBsI3b pa3BUTHE YYuTHIBAIOT pa3HbIe 3HaTh npaBuia
MEX]Ty KJIacCaMH OPraHUYEeCKUX U KOMMYHHKATUBHOTO MHEHHS U CTPEMSTCS K | O€30MacCHOCTHU MpHU padboTe B
HEOPTraHUYECKUX BEIECTBY KOMITOHEHTA B KOOPIMHAITUU KaOMHETEe XUMUHU.
0OIIIeHUH U Pa3JIMYHBIX TTO3ULIMHA B
COTPYJHUYECTBE CO COTPYAHUYECTBE;
CBEPCTHUKAMH U OCYIIECTBIISIOT
YUHUTEJIEM MOIIarOBBI KOHTPOJTh
110 pe3yNbTaTy.
70-71 | O6006menue U cucteMaru3anus 3Hanuii | OnpeensoT CBOIO Y4acTByIOT B 3HaTh OCHOBBI
JUYHYIO TTO3UIIUIO KOJUJIEKTUBHOM KJ1accuuKaIm u
aJIeKBaTHYIO o0CcyXaeHUHU TTPoOJIeM, | HOMEHKIIATYPBI
nuddepeHITUPOBAHHYIO | IPOSBIISIOT HEOPTraHUYECKUX U
CaMOOIIEHKY CBOUX aKTUBHOCTH BO OpPraHUYECKUX BEIIECTB.
YCIIEXOB B yuebe B3aMMOJAECHUCTBUU IJISI 3HATh Ba)KHEUIIINE CBOMCTBA
peleHus M3YUYEHHBIX KJIaCCOB
MO3HABATEIbHBIX COEIMHEHUH.
3a/1a4; OLICHUBAIOT
PaBUIIbHOCTh
pEIIEHHS IENCTBUN;
BBIOMpalOT Hanboee
3¢ HEeKTUBHBIC
CrOCOOBI pelIeHUs
3a/au
72 K.p.Ned4 no teme: «BenjectBa u ux [IposiBasiroT Bri6bupator nHanbonee | Kontpousb 3HaHuil, yMeHuit
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CBOUCTBa»

OTBETCTBEHHOCTH 32
pe3yIbTaThI.

3 (HEeKTUBHBIE
CHIOCOOBI pEeIICHUS
3aj1a4, KOHTPOJIUPYIOT
¥ OLICHMBAIOT MPOIIECC
U pe3yJbTar.

W HaBBIKOB, 110 TEME:
«BermecTBa U X CBOUCTBa)

Tema 5.Xumnuyeckuii npakTuKym (4 4.)
73 [Ip.pa6. No5 «IlonydyeHue razoB u PazButue YYuTHIBAIOT pa3HbIe 3HaTh npaBuia
M3YUY€HUE UX CBOUCTBY KOMMYHHKATUBHOTO MHEHHS U CTPEMSTCS K | O€30MacCHOCTU MpU padoTe B
KOMITOHEHTA B KOOPIMHAITUU KaOMHETEe XUMUHU.
0OIIIeHUH U Pa3JIMYHBIX TTO3ULIMHA B
COTPYIHUYECTBE CO COTPYAHUYECTBE;
CBEPCTHUKAMH U OCYIIECTBIISIOT
YUHUTEJIEM MOIIarOBBI KOHTPOJTh
10 pe3yNbTaTy.

74 [Tp.pa6. Ne6 «Permmenue PazButue YUUTHIBAIOT pa3HbIC 3HaTh npaBuia
AKCIIEPUMEHTAIBHBIX 33124 110 KOMMYHUKAaTHUBHOTO MHEHUS U CTpEeMSTCS K | 6e30MacHOCTH IpH paboTe B
HEOPTaHUYECKON XUMHUI» KOMITOHEHTAa B KOOPJIMHAIIUU KaOWHEeTe XUMHUH.

oOIIIeHnu U Pa3TUYHBIX MO3UIUHN B

COTPYIHUYECTBE CO COTPYJIHUYECTBE;

CBEPCTHHKAMU U OCYIIECTBIISIIOT

YUHUTEIIEM MOIIArOBbIA KOHTPOJIb
10 pe3yJIbTaTy.

75 [Ip.pa6. No7 «Pemenue PazButue YUuUTBIBAIOT pa3HbIC 3HaTh npaBuia
AKCHEPUMEHTAIBHBIX 33724 110 KOMMYHHKAaTUBHOTO MHEHUS U CTPEMSTCS K | 0€301acHOCTH P padoTe B
OpraHUYECKOU XUMHM KOMIIOHEHTA B KOOpAMHAIIUU KaOMHETe XUMUHU.

oOIIeHnu u pa3JIMYHbBIX TO3ULINI B
COTPYIHUYECTBE CO COTPYAHUYECTBE;
CBEPCTHUKAMHU U OCYUIECTBIISAIOT

YUHUTEIIEM

MOIIArOBBIA KOHTPOJIb
10 PE3YJbTATY.
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76 [Ip.pa6. No§ «CpaBHEHME CBOUCTB PazButue YYuTHIBAIOT pa3HbIe 3HaTh npaBuia
OpraHUYECKUX U HEOPTaHUUYECKUX KOMMYHHUKATUBHOTO MHEHHUS U CTPEMSTCS K | O€30MacCHOCTHU MpU paboTe B
COCTMHEHU» KOMITOHEHTA B KOOpPAMHAITUU KaOMHETEe XUMUHU.

0OIIeHNH U Pa3IUYHBIX MMO3UIIUN B
COTPYJIHUYECTBE CO COTPYIHUYECTBE;
CBEPCTHUKAMHU U OCYIIECTBIISIOT
yUHUTEIIeM MOIIArOBBIA KOHTPOJIh
10 pe3yJIbTaTy.
Tema 6 Xummns B :ku3Hu o01mecTna (9 4.)
77-78 | XuMust 1 TPOU3BOJICTBO Osnagenne HaBelkamMu | Mcnosib30BaHue YMeTh onpenenarsb
JUTSL TPaAKTUYECKOM Pa3IMYHBIX BO3MOKHOCTh MPOTEKAHUS
NeATEeIIbHOCTH. WCTOYHUKOB JIJIs XMM.TIpEBpaIeHui B
MOJTyYEHUS Pa3IUYHBIX YCIOBUAX U
XUMHUYECKON OLICHUBATh UX MOCIEIACTBHUS.
uH(pOpMaIIH 3HaTh OCHOBHBIE CTaAUU
MIPOU3BO/JICTBA aMMHAKA U
METaHOJ1a; TPOU3BOJICTBO
KHCJIOT, IIeJI0YeH, COJICH.
79-80 | XuMust ¥ CETbCKOE XO35UCTBO Osnanenue HaBbikamMu | Mcnonb3oBaHue OueHuBaTh BIUSHUE
JUJISL TIPAKTUYECKOM Pa3IUYHBIX xumM.3arps3Henust OC Ha
NEATEIbHOCTH. VMCTOYHUKOB JIJIA OpraHu3M YeJIOBEKa U
MOJIYYEHUS JIp.)KUBbIE OPTraHU3MBI.
XUMHYECKOU Hcnonb3oBaTh
uH(bOpMAaIIH MPUOOPETCHHBIC 3HAHUSI IS
OOBSCHEHUSI XUMUYECKUX
SABJICHUH, TPOUCXOASAIIUX B
IpUPOJIE.

81-82 | Xumus u mpoOiieMbl OKpY Karomen OBnanenve HaBblkaMu | Mcrione3oBanue YMeETh UCTIONIB30BATh

cpenbl JUISL IPAKTAYECKON pa3InYHBIX npuodbperennsie 3YH s

ACATCIIBHOCTH.

HNCTOYHHNKOB AJIsA

OOBSICHEHHS XUMHYSCKUX
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TIOJTYYICHHUS SIBIICHU, TTPOUCXOIAIINX B
XUMHUYECKOU IIPUPOJIE U HA
uH(pOpMAITIH pou3BoIcTBE. BecTu ceds
AKOJIOTHYECKHU TPAMOTHO.
OueHNBATH BIUSHHE
xum.3arpszHenus OC Ha
OpraHu3M YeJIOBeKa U
JIP.)KUBBIE OPTaHU3MBbI
83-85 | XuMus 1 moBceHEBHAS KU3Hb Osnanenue HaBpIKamMu | Vcrosip3oBaHue VYMeTh UCIIOJIL30BATh
yeJIoBEKa. JUTS TIPAaKTHYECKOU Pa3IUIHBIX npuobperernbie 3YH B
eI TEIILHOCTH. MCTOYHUKOB ISt ITOBCEIHEBHOM KU3HH.
TIOJTYYICHHUS CoOuro1ath npaBuiia
XUMHUYECKON 0e30MacHOCTH MPH
uHopManuu HCII0JIb30BaHUU CPECTB
OBITOBOM XMMHHU.
86-88 | Cucremaruzanus u o0o6menue 3Haauii | OnpenesroT CBOO VY4acTByIOT B 3HATh OCHOBHBIE ITOHSTHUS

o Kypcy

JTHYHYTO TIO3HIIAIO
aJICKBAaTHYIO
nuddepeHIupoOBaHHYIO
CaMOOIIEHKY CBOUX
yCTeX0B B yuebe

KOJUJIEKTUBHOM
o0cyxaeHuHn podIieM,
MPOSIBIISIOT
aKTUBHOCTb BO
B3aUMOJICMCTBUU IS
peleHus
MO3HABATEIbHBIX
3a/1a4; OLICHUBAIOT
PaBUIIbHOCTD
pelLIeHus IEVUCTBU;
BBIOMpAIOT Hanbosee
3¢ pexTUBHBIC
crocoObI pelIeHUs!

o011eil XUMUH
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3aagaqd

89-90

HUToroseit 3auet

[IposBnsaroT
OTBETCTBEHHOCTb 3a
pe3yabTaThl.

Bri6uparot Hanbosee
3dheKTUBHBIE
CHOCOOBI pEeIIeHUS
3aj1a4, KOHTPOJIUPYIOT
¥ OLICHMBAIOT MPOIIECC
U pe3yJbTar.

KOHTPOJIb 3HaHUU, YMEHUH U

HAaBBIKOB 110 KYpCYy.

91-
102

Pezeps
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