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OenepanpHass pabouas TmporpamMma IO y4eOHOMY TMpeaMeTy  «XUMH»
(yrnyOneHHbIH ypoBeHb) (mpeaMeTHas o0iacTh «EcTecTBEHHO-HAay4YHBIE MPEIMETHI)
(mamee COOTBETCTBEHHO — MpOrpaMma MO XMUMHUH, XMMHS) BKJIIOYAET MOSCHUTEIbHYIO
3aMHCKy, COJepKaHUE OOY4YEHUs, IUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS IMPOTPaAMMBI
N0 XMMHM, TEMAaTUYECKOE IUJIAHUPOBAaHHE, IMepedyeHb (KOAU(PUKATOP) MPOBEPSEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOW MPOTPaMMBI
CpeaHero o0Iiero 0opa3oBaHus U JIEMEHTOB COJIEPKAHUS M0 XUMUH.

[TosicHuTenbHass 3amucKka OTpa)kaeT OOIIME ILEeU W 3aJa4d HU3YyUYCHUS XUMUH,
XapaKTEPUCTHKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ M3YyYeHUI0 OOyJaronIuMHUcs,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXke MOJAXOJbl K OTOOpY CcoAep KaHusi,
K OINpEACICHUIO IUIAHUPYEMBIX pe3yJbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanne OOydYeHHsI PACKpBIBACT COJACpXKATEIbHBIC JIMHUWA, KOTOPBIC
peajaratoTcs Juisi 00s3aTeIbHOTO M3YYEHHUs B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETO
oO1ero o6pa3oBaHusl.

[InanupyemMble pe3ysibTaTbl OCBOCHHUS MPOrpaMMbl IO XUMHUHU BKJIIOYAIOT
JUYHOCTHBIE, METalpPEAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYYCHHS Ha YpPOBHE
CpelHero oOIIero oO0pa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTHXKEHHS O00Yy4arolierocs
3a Kaxnaeli roj oOydyeHus. HayuHo-Meroaumueckoil OCHOBOM il pa3pabOTKU
IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI MO XWMHUH ISl YPOBHSI CPEIHETO
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO/.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMUU Ha ypOBHE CpeqHEro obmiero odpazoBaHus pa3zpaboTaHa
Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOU
MporpamMmsl cpefHero oouero oopazosanusi, npeacrasieHHbIX B PI'OC COO.

XVMHSI Ha YPOBHE YIUIyOJICHHOTO M3Y4YEHHUS! 3aHMMAeT BaXXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOro oopazoBanus ydammuxcs 10 — 11 kimaccoB. M3yuenue npeamera,
peanu3yemoe B ycioBusaxX quddepeHnnpoBaHHOT0, MPOGUILHOTO 00yUeHHUs], TPU3BAHO
o0ecreunTh 00111€00pa30BaTEeIbHYI0 U OOLIEKYJIbTYPHYIO MOATOTOBKY BBIIMTYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO NIl aJanTallMd X K ObICTPO MEHSIOIIMMCS YCJIOBHSIM YKU3HU
B COIIMYMeE, a TaKKe JJIsl MPOJIOJKEHUsI OOyUEHHUs B OpraHU3alusIX npodhecCuoHaIbHOrO
o0pa3oBaHMsl, B KOTOPHIX XUMHS SBJISCTCS OJTHOW U3 MPUOPUTETHHIX TUCITUILINH.

B nporpamme mo XvMuu Ha3Hau€HHUE IpeaMeTa «XHUMHsD MOIydaeT MOAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUH C OCHOBoMoJararommmu nonoxeausmu GI'OC COO
0 B3aMMOOOYCIIOBJIIEHHOCTH IIeJieH, COJIepKaHus, pe3yJIbTaTOB 00y4YeHUs U TpeOOoBaHUM
K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBUIETEILCTBOM TOMY SIBJISIOTCS CIEAYIOIIUE
BBITIOJTHSIEMbBIE TIPOTPAMMOM TT0 XUMUH (PYHKITHH:

— UHQOpPMALIMOHHO-METOMYECKas,  peanu3auus  KOTOpol  oOecrneyuBaer
MOJIyYE€HUE TMPEACTaBICHUS O LEsIX, COAEpKaHMM, OOIIel cTpaTerud OOydeHwHs,
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BOCITUTAHUS W PA3BUTHUSL OO0YUAIONIUXCS CPEACTBAMH IPEAMETa, U3yd4aeMOro B paMKax
KOHKPETHOTO ITpoduis;

— OpraHu3allMOHHO-TUIAHUPYIOIIasi, KOTOopas MpeayCMaTpUBAcT OMNpPEACIICHUE:
PUHIUIIOB CTPYKTYPUPOBAHUS U MOCIIEA0BATEIILHOCTH U3YUYEeHHs Y4eOHOr0 MaTepHaia,
KOJIMYECTBEHHBIX U KAUECTBEHHBIX €TI0 XapaKTEPUCTUK; MOAXOAOB K (HOPMUPOBAHUIO
COJICPKATEIIbHOM OCHOBBI KOHTPOJSI U OILICHKH OOpa3oBaTEIbHBIX JOCTHKEHUMN
oOy4Jaronuxcsi B paMKax MTOTOBOW aTTECTallMM B (popMe €IMHOI0 TOCyAapCTBEHHOIO
AK3aMeHa M0 XUMUHU.

[Iporpamma msist yriryOaeHHOTO N3YUCHUS XUMHUH:

— yCTaHaBIMBAaE€T WHBAPUAHTHOE TMPEIMETHOE COJAepKaHue, O00sA3aTeNbHOE
JUISl W3Y4YEHUsT B paMKaxX OTIENbHBIX Npoduiiel, mpeaycMaTpuBaeT pachpeeiieHue
U CTPYKTYPHPOBAHHE €0 10 KJIacCaM, OCHOBHBIM COJIEPKATECIIbHBIM JIMHHSM/pa3ienam
Kypca,

— JJaeT TpPUMEPHOE pacmpenesieHne Yy4eOHOro BpPEMEHHM, PEKOMEHyeMOro
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

— MpejiaraeT NPUMEPHYIO MOCIIEeOBATEILHOCTh U3YUYEHUsI y4eOHOTO MaTepuana
C YYETOM JIOTHKHU MMOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIAMETHBIX CBA3EH;

— JIaeT METOJMWYECKYI0 HMHTEpPHpETAlUIO LeJIeM W 3aJad U3Y4YEHHUs MpeaMeTa
Ha yTJIyOJICHHOM YPOBHE C YYE€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHETrO
o011ero o0pa3oBaHUsl, COJIEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIhTAaTOB
OCBOCHHSI OCHOBHOW 0Opa30oBaTeIbHOM MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), @ TAK)XKE C YUY€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA O0OyYaromierocs 10 OCBOCHHUIO COJACpKAHUS
npeamera.

ITo Bcem mo3uiusiM B MpOrpaMMe MO XMMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTh
¢ o0yyeHreM XHUMHH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusI.

[Iporpamma 1Mo XMMHUM CIIYKUT OPUEHTUPOM JIJII COCTABIICHUS aBTOPCKHUX Pab0UYMX
nporpamMMm. 3a TpenesaMy YCTAaHOBJIEHHOW MpOrpaMMOM MO XUMHUU 0053aTelIbHON
(MHBapHaHTHOM) COCTABIISIONICH COJIEpKaHUS YIEOHOTO MpeaMera « XUMHUSD OCTaeTCs
BO3MOKHOCTh BBIOOPA €0 BAPUATUBHOM COCTABJISIIOIIEH, KOTOPast JJOJKHA ONPEICTAThHCS
B COOTBETCTBUH C HAMPABJICHUEM KOHKPETHOTO Tpoduiist 00yueHus. ABTOpaMu pabodnx
IPOrpaMM MOKET OBITh MPEJIOKEH WHOW TOAXO0J K CTPYKTYPHPOBAHUIO Y4eOHOTO
Marepuajga U TOCJIeI0BaTeIbHOCTH €ro M3y4YeHHUs, CBO€ BHUJEHHUE MyTeH W Croco0oB
dbopMHpOBaHUS CHUCTEMBl TPEAMETHBIX 3HAHWM, YMEHUH W BHUIOB y4eOHOU
NEATEeIbHOCTH, a TaKkKe CHUCTEMbl CIIOCOOOB W METOAUYECKHUX MPUEMOB MO Pa3BUTUIO
¥ BOCIIUTAHUIO 00YUYaIOIINXCS.

B cootBercTBHM ¢ KOHUentyanbHbIMH nojoxkeHussMu OI'OC COO o HazHaueHun
npeaMeToB 0a30BOTO M YriayOJIGHHOTO ypoBHEH B cucteme auddepeHInpoBaHHOTO
oOy4eHHsI Ha YPOBHE CPEIHETO OOIIEr0 00pa3oBaHUs XMMHS HA YPOBHE yIiyOJIEHHOTO
W3Y4YEHUs] HaNpaBJieH Ha peaju3aluio MPEeMCTBEHHOCTH C TMOCIEAYIOUIUM 3TaroM
MOJTYYEHUSI XUMUUYECKOTO 00pa30BaHus B paMKax U3y4YCHUS CIIEIUAIbHBIX €CTECTBEHHO-

4
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HAay4YHbIX M XMMHUYECKMX JHUCLUMIUIMH B By3aX U OpPraHU3ALMIX CPEIHEro
npodeccruoHanbHOro oOpa3zoBaHus. B 3Tol CBsI3W u3ydeHue npenMera «XUMUsD»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha pPacCIIUPEHUE U YIIIYOJICHHE TEOPEeTHUYECKOU
U TPAKTHYECKOW TOJATOTOBKH OOYYaIONMUXCs, BBIOPABIINX OMpPENCICHHBIN TPO(HIb
oOy4eHHsi, B TOM YHUCJE C MEPCHEKTUBOW IMOCIEAYIOIETO MOTYYEHUS XUMUYECKOTO
oOpa3oBaHMs B OpraHu3anugx mnpodeccruoHaibHOro odbpazoBanusi. B cBere TpeGoBaHmit
OI'OC COO k mnaHupyeMbIM pe3yibTaTaM OCBOEHHS OCHOBHOHM 00pa3oBaTesIbHOU
OporpaMmbl  CpeHEro 00Iero o0pa3oBaHUS HM3y4YEHHE TpeaMeTa «XUMHUSD»
OPUEHTHPOBAHO TAKXE HA PEIICHHE 33a7a4y BOCIHUTAHHMS M COLMAIBHOIO Pa3BUTHS
oOyyaronuxcsi, Ha (OPMUPOBAHUE Y HHUX OONICHMHTEIICKTYalIbHBIX YMEHUN, YMEHUMN
palroHaIn3al yueOHOro TpyAa U 0000IIEHHBIX CTIOCOO0B EATEIBHOCTH, UMEIOIINX
MEXAUCHUIUITMHAPHBINA, HAANPEAMETHBIN XapaKTep.

XuMUsi Ha YpOBHE YIIyOJIEHHOIO M3y4eHUs BKJIOYAET YIIIyOJICHHbIE KypChbl —
«Oprannyeckas xumus» u «OOmass U HeopraHuyeckas xumus». [lpu onpenenenuu
HOJXOJ0B K OTOOpY M CTPYKTYPHOW OpraHM3allMd COJEp)KaHUs D3THUX KYpCOB
B IPOrpamMMe IO XMMHUHU 3a OCHOBY HpUHATHI nonoxeHus PI'OC COO o pazmuuumsax
0a30BOro 1 yriiyOJeHHOr0 YPOBHEU U3yUYEeHUS ITpeaMETa.

OcHoBy coneprxkanust KypcoB «Opranudeckas Xumush» 1 «OO011ast 1 HeopraHudeckas
XUMUS» COCTaBIISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUA W YMEHHH, OTHOCSIIMXCS
K 6a30BOMY YPOBHIO U3yU€HUs IpeMeTa. ITa CUCTEMa 3HAHUM MOJIydaeT OIpe/ieICHHOEe
TEOPETUUECKOE JIOTIOTHEHUE, TI03BOJISIFOIIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOIbIINI
o0beM (pakTosoruyeckoro Marepuana. Ha yrinyOneHHOM ypoBHE M3ydeHHUs NpeaMera
o0ecrnieueHa BO3MOKHOCTh 3HAUUTENIBHOTO YBEJTMUYEHNUS 00beMa 3HAHUM 0 XUMUYECKUX
AJIeMEHTaX M CBOMCTBAaX HMX COEIMHEHM Ha OCHOBE pACIIUPEHUs U YIIyOJeHUs
OPENCTAaBICHUA O CTPOECHUM BEUIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTAX
OPOTEKaHUsl PEakLUHid, pacCMaTPUBAEMbIX C TOYKH 3PEHUS XUMHUYECKOH KUHETHKH
U TepMOJUHAMUKU. M3ydeHHe MeproanvecKoro 3akoHa u llepronndeckoil CHUCTEMBbI
XUMHUYECKHUX DJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHHMUECKHUX
MPEICTABICHUSIX O CTPOEHUU aToMa. XUMUYECKas CBSI3b OOBICHSAETCSA C TOUKH 3PEHUS
SHEPreTUYECKUX W3MEHEHUH MpHU €€ 00pa30BaHUU W Pa3pyLICHHH, a TaKXKE C TOUYKHU
3peHUsT MEXaHM3MOB ee oOpa3oBaHusa. M3ydeHue TUIOB peakUUil JONOJHSAETCS
(opMHpOBaHHWEM MPEICTABIECHUN 00 AIEKTPOXMMHUYECKUX MPOLIECCAX U DIEKTPOJIH3E
pacIuiaBoB M pacTBOPOB BEIIECTB. B Kypce OpraHM4ecKOM XMUMHUH IPU PACCMOTPEHUH
PEaKIMOHHON CHOCOOHOCTH COEIMHEHUW YyAesseTcss 0co00oe BHUMAHHE BOIPOCAM
00 371eKTpOHHBIX 3 PeKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
pEaKIIUH.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJEpPKAHUE KYpCOB XUMHUHU YTiIyOJIEHHOTO
YPOBHSI M3y4YEHUS Ul KJIAcCOB OIpPENEIeHHOro mpoduiis (IJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOTMOTHEHUH K OOIIEH CHCTeMEe MTPEIMETHBIX 3HAHUH ) OKa3bIBAIOT
BJIMSIHUE CMEXHbIE TpeaMeThl. Tak, HanpuMmep, B COAEPKaHUM MpPeaMeTa ISl KIaccoB
XUMUKO-(U3UIecKoro mpodusis 60JbIIoe 3HaUeHHE OyayT UMETh DJIEMEHTHI y4eOHOTO
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Marepuana rno oomei xumun. [lpu u3ydyennu npeamera B JaHHOM CIIy4ae aKUEHT OyJeT
clelaH Ha OOIIHOCTh METOJOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPUA B XUMHUU
U B QU3HKE: aTOMHO-MOJIEKYJIsipHasi TeopHsi (MOJIEKYJIsipHasi T€OpHs B (PU3HKE), 3aKOHbI
COXpPAaHEHMS MAaCChl M JHEPTUH, 3aKOHBI TEPMOJIUHAMUKHU, DJIEKTPOJIN3A, IPEICTABICHUS
O CTPOEHHH BEUIECTB U JIPYTOE.

B copepxanum mnpeamera Ais  KJIACCOB XHMHUKO-OMOJOTHYECKOTO TMPOQHIISL
OoJbpIIMKA  yOenbHBIA Bec OyAeT UMEeTh OpraHudeckas Xxumus. B sTom ciyuae
PEIOCTABISETCS BOBMOXKHOCTD JIJIs1 00Jiee 00CTOSATEILHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3allMd KJIETKH KaK OHOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJIAT,
K TMpUMEpy, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMHUJbI, OENKHU, YIJIEBOJIbI,
HYKJICHHOBBIE KHUCJIOTBI M Jpyrue. IIpm 3TOM 3HaHMA O COCTaBe M CBOMCTBax
IIPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIYXKaT OCHOBOWM
JUIS U3YYEHMSI CYIIIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, TUILEBAPEHMUSL.

B nnane ¢GopmupoBaHHMS ~OCHOB HAy4YHOI'O MHPOBO33PEHHS, OCBOECHHS
OOlLICHAYYHBIX METOJOB MO3HAHHUSA M OIbITa MPAKTUYECKOTO MPUMEHEHUS Hay4YHbIX
3HaHUW U3ydeHHe mpeaMmeTa «XUMHUs» Ha yriayOJeHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBS34X C Y4Y€OHBIMU MpEAMETaMH, BXOMSIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHble», «Marematuka W MHGPOPMATHKa»
n «Pycckuil SI3bIK U IUTEPATYPAY.

[Ipu u3yyeHun yueOHOTO npeamera « XUMUs» Ha yriIyOJIEGHHOM YPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOT'O M cpeaHero obimero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3a/1aueii
MEPBOCTENEHHOW 3HAYMMOCTH SBISIETCS (POPMUPOBAHME OCHOB HAayKHM XUMHUHU Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUUYECKOW JESATEIbHOCTH YeJIOBEKa
Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Perienue 3Toi 3ajauu Ha yriiyOJIEeHHOM
YPOBHE M3YUYEHHSI IPEIMETA NPEANOIAracT PEATU3ALMIO TAKUX LIEJIEH, KaK:

(dopMHpOBaHKE NPEACTABICHUM:

O MaTepUaJIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTAX M MO3HABAEMOCTU SIBJICHUU
IPUPOIBI, O MECTE XUMHUM B CHCTEME ECTECTBEHHBIX HAyK M €€ BeAylled pOJu
B O0eCnedYeHWu YCTOMUMBOIO pa3BUTHsI 4YEJIOBEYECTBA: B PEIICHUU MpodiIeM
AKOJIOTUYECKOM, SHEPreTUUYECKON M MUILEBOM 0€30MacCHOCTH, B Pa3BUTUU MEIULMHBI,
CO3/IaHMM HOBBIX MAaTE€pUalOB, HOBBIX MCTOYHMKOB OJHEpPrUH, B OOeCleueHUH
pPalMOHAIIBHOTO TPHUPOAOIONb30BaHUsA, B (POPMUPOBAHMU MHUPOBO33PEHUS U OOIIEH
KyJbTYpbl UYEJIOBEKa, a TaKXe€ KOJOIMYECKH OOOCHOBAHHOTO OTHOILEHHSI K CBOEMY
30POBBIO U IPUPOIHOM CpELE;

OCBOCHHME CHUCTEMBl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTaBISAIOLLEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: PyHIaMEHTAIbHBIX MMOHITHI, 3aKOHOB U TEOPHii
XUMHH, COBPEMEHHBIX IMPEACTABICHUM O CTPOCHHMM BEIIECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJIIDHOM, HAAMOJEKYJISIPHOM, O TEPMOAMHAMHUYECKUX
Y KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHHUSI XUMUYECKUX PEAKIUN, O XUMAYECKOM
PaBHOBECHUH, PACTBOpPAX M JIMCIEPCHBIX CUCTEMaxX, 00 OONIMX HAay4HBIX MPUHIIMIIAX
XUMHYECKOTO ITPOU3BOJICTBA;
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dbopmupoBaHre y OOydYalOMMXCS OCO3HAHHOTO TMOHWUMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHWMHUYECKMX 3HAHUW Uil OOBACHEHMs KIIOUEBBIX HACH U Mpoliem
COBPEMEHHOM XUMUU, [Js1 OOBSCHEHUS W TPOTHO3UPOBAHMS SIBICHHUM, HMEIOIIMX
€CTECTBEHHO-HAYYHYI0; TPaMOTHOTO pEIIeHUs TMpoOJeM, CBS3aHHBIX C XUMUCH,
POTHO3UPOBAHMS, aHAIM3a W OIEHKA C TMO3UIMA DKOJIOTMYECKOW Oe30MacHOCTH
MOCJICICTBUI OBITOBOM M TMPOM3BOJCTBEHHON NEATEIHHOCTH YEJIOBEKA, CBS3aHHOU
C XUMHYECKUM TIPOU3BOJICTBOM, UCITOJIH30BAHUEM U TIEPEPaOOTKOM BEIICCTB;

yriyOJieHue NpPEACTaBICHU O HAyYHBIX METOJAaX IO3HAHUS, HEOOXOAUMBIX
JUIsT IPUOOpETEeHUsT YMEHHWH OPHEHTHUPOBATHCS B MHPE BEIMICCTB W OOBSICHCHUS
XUMHUYECKUX SIBIICHUN, UMEIOUIMX MECTO B MPUPOJE, B MPAKTUUYECKON AESATEIHHOCTU
Y TIOBCETHEBHOM KU3HH.

B mnane peanu3zanuu nepBoOYEPEIHBIX BOCIUTATENBHBIX U PA3BUBAIOIIUX (PYHKIIHIMA
LIEJTIOCTHOM CUCTEMBI CPEIHETO O0IIEro 00pa3oBaHUsl MPU U3YUYCHHUH MPEIMETa « X UMUS
Ha yriayOJICHHOM YPOBHE OCOOYIO aKTyaJbHOCTb NMPUOOPETAIOT TaKWE€ IEIU U 3aJauH,
Kak:

BOCNHUTaHUE YOEXKICHHOCTH B IIO3HABAEMOCTU SIBJICHUN MPUPOJIbI, YBaXKEHUS
K TpollecCy TBOPYECTBA B OOJACTH TEOPETHUYECKUX U TPHUKIAJHBIX HCCIEIOBaHUMN
B XUMUHU, POPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIMU K OOYYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCIIMTAHHUIO HA OCHOBE YCBOEHUS 00IIEYEIOBEUECKHUX IIEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYalbHBIX U TBOPYECKHUX
CrocoOHOCTEM oOydaronuxcsi, (GOpMHUPOBAaHHWE Yy HHX CO3HATEIHHOTO OTHOIICHUS
K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCIEIIHOM
npodeCCUOHAIBHOM M OOIIECTBEHHOW JEATEeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBbIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

dbopMHpoBaHEe YMEHUN M HABBIKOB PAa3yMHOT'O MPHUPOONOIL30BAHUS, PA3BUTHE
DKOJIOTUYECKON  KyJbTYpbl,  MNPHOOpPETEHHE  OMNbITa  OOIIECTBEHHO-TOJIE3HOM
JKOJIOTUYECKOU JEATETBHOCTH.

OO61iee 4KCIIO YacOB, PEKOMEHIOBAHHBIX JIJISI M3YUYCHUS] XUMHUHU Ha YTIIyOJICHHOM
ypoBHe, — 204 gyacos: B 10 kinacce — 102 vaca (3 yaca B Hezenio), B 11 kimacce — 102 gaca
(3 gaca B HezemIO).
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COLEPKXAHUE OBYUYEHMUA

OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYeCKOM XUMHUU

[IpeamMeT M 3HaYeHUWE OPraHUYECKOW XUMUH, MPEICTaBICHUE O MHOT000pa3uu
OPTraHUYECKUX COCIUHECHUMN.

DJEKTPOHHOE CTPOCHUE aTOMa YyIJIepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUSI.
BaneHTHple BO3MOXKHOCTH aToMa yIJepoJa. XHMHYECKas CBA3b B OPraHUYECKUX
COeNMHEHMSIX. Tumel ruOpUAM3alMU aTOMHBIX opOuTaneil yriepoma. MexaHU3MBbI
0o0pa3oBaHMsI KOBAJICHTHOW CBsI3W (OOMEHHBIH W JOHOPHO-aKUENTOPHbIN). Twumsl
NepEeKpbIBaHUS aTOMHBIX OpOUTANIel, - U -CcBsi3u. OIMHApHAs, IBOWHAS U TPOMHAS CBSI3b.
CnocoOsI pa3pbiBa CBA3EH B MOJIEKYJIaX opraHnyeckux BemiecTs. [lonsTre o cBo0ogHOM
paaukaie, Hykjieoduie u 3JeKTpoduie.

Teopust cTpoeHHsI opraHnyeckux coenuHeHnii A.M. byTiepoBa U COBpeMEHHbBIE
MPEACTABIICHUS] O CTPYKTYpE€ MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHHUS OPTaHUYECKHUX
coeMHEHU. MonekynsipHble U CTPYKTypHbIe (Gopmynbl. CTpyKTypHBIE (HOPMYIIBI
Pa3JIMYHBIX BUJIOB: pa3BEpHYyTAas, COKPALICHHAs, CKEJICTHAS.

N3omepus. Buapl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIE 3Q(PEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEpHBIN YPPEeKThI).

[IpeacraBnenne o  kinaccupuKalMu  opraHuveckux  BemiecTB.  [loHsaTue
o (pyHkuuoHanbHOU Tpymme. I'oMmosnorus. ['omonorudeckue psasl. CucteMaruueckas
HoMeHKJaTypa opranudeckux coeauHennit (IUPAC) u TpuBHaiibHBIE Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHoct W KiaccuuKaus OpraHUYecKux peakiui. OKUCTUTETBHO-
BOCCTAHOBUTEIbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsI BEIIECTB W UX MPEBpAICHUI:
O3HaKOMJIEHHE ¢ 00pasllaMu OpPraHMYEeCKUX BEIIECTB M MaTepHallaMd Ha MX OCHOBE,
OMBITHI MO TMPEBPAIICHUI0 OPraHWYECKUX BEUIECTB MpPH HarpeBaHuM (ILJIaBJIECHUE,
oOyTiMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJI OpraHM4YE€CKUX BEILECTB.

Yraesoaopoasl

Anxanpl. ['omonornyeckuii psii ankaHoB, oOmas ¢dopMmysia, HOMEHKIATypa
U u30MepHsl. ODIJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
Sp3—r1/16pp1)11/13au1/151 aTOMHBIX oOpOuTajneit yriaeponaa, G6-cBsizb. duznueckue CBOMCTBA
QJIKaHOB.

XUMUYECKHE CBOMCTBAa ajKaHOB: pEaklUMH 3aMElICHHs, H30MEpHU3alluHy,
JErUIPUPOBAHMS, IMKIN3ALNU, TUPOJIU3a, KPEKUHTa, TOPEHUSI.

Haxoxnenue B npupojie. CriocoObl MOgy4YeHUs U NPUMEHEHHE aTKaHOB.

[uknoankanel. OOmast dopmyrna, HOMEHKIatypa U uzoMepusi. OcoOeHHOCTH
CTPOEHHSA U XMMUYECKHX CBOMCTB MaJIbIX (LIMKJIOMPONAaH, HUKIOOYTaH) U OOBIYHBIX
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(IIMKJIOTIEHTaH, IUKIOTEKCaH) NUKIOaTKaHOB. CrocoObl MOMy4YeHUs W MPUMEHEHUE
UKJIOATIKAHOB.

Ankenpl. ['oMoJIOTHUECKUI psii  alKeHOB, 00mas QopMyina, HOMEHKIATYypA.
DNIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI alKEHOB, SpP>-THOPHIM3AIS
aTOMHBIX opOuTanei yriaepojaa, o- M 7-cBsi3u. CTPyKTypHass M TeoMeTpuYecKas
(mc-tpanc-) uzomepusi. usndeckue CBOMCTBA aTKEHOB.

XHWMUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMELICHUS B O-ITOJIOKECHHE
Opyu JBOWHOW CBA3M, MoJduMepu3auuu Hu okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peaKIIMU HA JBOWHYIO CBSI3b.

CniocoObl moyuyeHUs U NPUMEHEHUE aJTKEHOB.

Ankanuensl. Kiaccudukarusi ankaaueHOB (CONMPSHKCHHBIC, H30JUPOBAHHEBIC).
OCc00EHHOCTH 3JIEKTPOHHOIO CTPOCHHSI U XMMHUYECKUX CBOMCTB CONPSKEHHBIX JUEHOB,
1,2- u 1A4-npucoenuaenue. IlomuMepusamusi CONMPsHKEHHBIX JIHUEHOB. CrocOoOBI
MOJIyYeHUS U IPUMEHEHHE AJIKAIUECHOB.

Ankunbl. ['OMOJOrMYECKUW psAJl QJIKWHOB, oOmas QopMmysa, HOMEHKJIATypa
U U30Mepus. OJIEKTPOHHOE MW MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHHOB,
Sp-rudpuan3aIs aTOMHBIX opOuTaneil yriepoaa. @u3nueckue CBOMCTBA AJIKUHOB.

XUMUYECKHUE CBOMCTBA: pEeaKIMU MPUCOSTUHEHMUS, TUMEPU3ALUK U TPUMEpPU3AIIUU,
okuciieHus. KucnoTHele CBOMCTBA AJIKMHOB, MMEIOIMIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE peaKIIMU HA TPOMHYIO CBS3b.

CnocoObl NOTy4YeHHs U IPUMEHEHUE AJTKUHOB.

ApomaTrueckue yrieBojopojabl (apeHbl). ['omonornyeckuii psii apeHoB, oOIIas
dbopmMmyrna, HOMEHKIATypa U U30MEpHsi. DJIECKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJbl OeH3oJa. du3nyeckue CBOWCTBA apeHOB.

XvUMHUUYECKHE CBOMCTBA O€H3071a M €ro TOMOJIOTOB: pEaKIMH 3aMEeIleHUs
B OCH30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJHKajie, PEaKIUUu MPUCOCIUHECHHUS,
OKHclIeHne romojoroB Oen3ona. IIpeacraBieHue 00 OpPUEHTUPYIOIIEM JEHCTBUU
3aMecTUTeNield B OCH30JIbHOM KOJIBIIE Ha TIPUMEpPE aIKWIbHBIX PaJUKAJIOB,
KapOOKCUJIbHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.

Oco06eHHOCTH XUMUYECKUX CBOMCTB cTupodia. [Tonumepusaius ctupoda.

CriocoObl IOJTy4eHHs ¥ PUMEHEHHUE apOMATHUYECKUX YTIIEBOIOPOIOB.

[Mpuponusiii ra3. IlomytHeie HedTsHble Ta3pl. HedTh U ee mpoucxoxieHue.
KameHnHblii yroib v MPOIYyKTHI €0 MepepadoTKH.

Crmoco6bl  mepepabOTKM  HEPTH:  TMEPEroHKa, KPEKUHT  (TEPMHUYECKUH,
KaTanuTudyeckui), pudopmuur, nuponus. IIpogykTel mnepepaboTku HedpTH, UX
MIPUMEHEHHE B IMTPOMBIILICHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXKy Pa3INYHBIMHU KJIACCAMU YTJIIEBOJOPOJIOB.

DONEKTPOHHOE CTPOEHUE TAJOrCHNPOU3BOJIHBIX  YIVIEBOJOPOAOB. Peakuuu
3aMElIEHUs rajloreHa Ha THApOKcorpynmy. /[elicTBue Ha rajloreHnponu3BOAHbIE BOJIHOTO
M CHOUPTOBOTO pacTBOpa WIETOYM. B3auMOAEHCTBUE IUTAIIOTCHAJIKAHOB C MarHuem
U IUHKOM. Vcrnonb30BaHKHe TrajioreHIpOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE
U TIPU CUHTE3€ OPTraHMYECKUX BEILECTB.
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DKCIepUMEHTaIbHBIE METO/Ibl M3YUYEHHS BEIIECTB M UX MPEBPAILICHUN: U3yYeHUE
(bu3MUeCKUX CBOWCTB YIJIEBOJOPOJOB (PacTBOPUMOCTB), KAue€CTBEHHBIX pEaKIIHi
YIIEBOAOPO/IOB PA3IMUYHBIX KjaccoB (oOecliBeunBaHUE OPOMHOM WM MOIHOM BOJBI,
pacTBopa NMepMaHraHata Kajius, B3aUMOJICUCTBUE allETUJICHA ¢ aMMHUAYHBIM PACTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHApY)EHUE Yriiepoa U BOJAOPO/ia B OPraHUYECKUX
BEILIECTBAX, I[IOJYYEHUE OSTUJIEHA M M3YYEHHE €ro CBOICTB, O3HAKOMIICHHE
¢ xoyekmusiMu «Hedtp» 1 «Yrome», ¢ oOpasiamMu 1acTMacc, KaydyKoOB M PE3HHBI,
MOJEIUPOBAHUE MOJIEKYJT YIJIEBOAOPOIAOB U TAIIOTEHITPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoacoaepxamue oprannyeckne coeMHeHHUs

[IpenenbHble 0AHOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYJ (Ha MpUMepe MeTaHoJa
U 9TaHona). ['omonoruueckuil psana, obmias Qopmyna, H30MEpHUsi, HOMEHKIATypa
n kinaccudukanusa. PuU3NUECKHe CBOWCTBA MPENEIbHBIX OJHOATOMHBIX CIHPTOB.
Bonopoansie CBsI31 MEXAY MOJIEKYJIAMH CITUPTOB.

XVWMHUYECKHE CBOMCTBA: pEaKIMH 3aMELIEHUs, JeruapaTalud, OKHUCIEHUS,
B3aUMOJICHCTBUE C OPraHUYECKHMMH M HEOPraHWYeCKHMMH Kuciotamu. KadecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHL. JlEMCTBHE 3TaHOJIA M METaHOJAa Ha OpPraHu3M
yenoBeka. CriocoObl MOJyYeHUs U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpocteie »dupsl, HOMeHKIaTypa u wu3zoMepusa. OcoOEHHOCTH (HUINUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaTOMHbIE CIIUPTHI — TUIIEHTJIMKOb U rIulepuH. u3nyeckue 1 XUMUYECKHE
CBOMCTBA: peakuuu 3aMEIlEHNs, B3aUMOJICICTBUE C OpraHUYECKUMH
Y HEOPraHWYECKUMH KHUCJIOTaMH, KaueCTBEHHAs PEaKUUs Ha MHOTOATOMHBIE CIIHPTHI.
JleiicTBre Ha opraHu3M yenoBeka. CrocoObl MOJyYeHHUs! U IPUMEHEHHE MHOTOAaTOMHBIX
CIIUPTOB.

®enoi. CTpoeHHnEe MOJIEKYJIbI, B3aUMHOE BIIMSHHUE THAPOKCOTPYNIBI U OEH30JbHOTO
snpa. duznyeckue cBoiicTBa (peHosa. OCOOCHHOCTH XHMMHUYECKHX CBOWCTB (eHoIa.
KauectBennble peakuuu Ha ¢eHosn. TokcnyHOCTh (eHona. CrocoObl MOMyyYeHUs
U puMeHeHue gpenona. OenondopmanbaeruaHas cMoJa.

KapOoHuibHbIE COENMHEHUS — albAeTubl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBbHOM rpynnbl. ['oMosornueckue psabl adbAETUAOB M KETOHOB, 00IIas
(dopmyna, u3omepusi 1 HOMEHKJIaTypa. Pu3nyecKkue CBOMCTBA albIETHI0B U KETOHOB.

XVWMHUYECKHE CBOWMCTBA AaJBJETHIOB U KETOHOB: PEAKUUU MPHUCOCTUHEHUS.
OxucieHue ajabAeTuA0B, KaYeCTBEHHbIE PEaKIMU Ha albaeruapl. CriocoObl MoTydeHus
U IPUMEHEHHUE aJIbJIETUAO0B U KETOHOB.

OnHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepus um HOMeHkiaTypa. dusnueckue CBOMCTBa
OJTHOOCHOBHBIX TPEJCNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbIE CBS3H MEXIY
MOJIEKYyJIaMHA KapOOHOBBIX KHCIIOT.

XVMHUUYECKHE CBOMCTBA: KUCIOTHBIC CBOWCTBA, peakius dTepuuKaniu, peakiuu
C YY4aCTHEM YTJIEBOJOPOIHOIO pajanKaia.

Oco0eHHOCTH CBOMCTB MyPaBbHUHON KUCIIOTHI.

10
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[TonsiTHE O MPOU3BOIHBIX KAPOOHOBHIX KUCIIOT — CJIOKHBIX d(Upax.

MuorooOpa3ue KapOOHOBbIX KHCJIOT. OCOOEHHOCTH CBOMCTB HEMpPEACIbHBIX
U apOMATUYECKUX KapOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBuTenu BrICIINX KapOOHOBBIX KUCIOT: CTE€APUHOBAsS, TATBMUTHHOBAS,
0JIEMHOBasA KUCIOTHI. CIOCOOBI MOTyYeHUSI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble a¢upsl. ['omonormyeckuid psig, obOmas  dopmyrna, H30OMEpPHs
U HOMEHKJIartypa. PU3MYEeCKME M XUMUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOU
U IIEJIOYHOU CpeJie.

Kupwl. CrtpoeHue, (uznyeckue M XUMHYECKHE CBOWCTBA JKHUPOB: THUIPOJIU3
B KHUCJIOW U 1IeJo4HO# cpene. OCOOEHHOCTH CBOMCTB HUPOB, COJAEPIKAIIUX OCTATKH
HETPeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

MpL1a KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE JICHCTBHE.

O6mass xapakrtepuctuka yrieBoaoB. Kiaccudukanus yrieBogoB (MOHO-, Iu-
U TIOJIMCAXapU/IbI).

Monocaxapuapl: TII0K03a, (Qpykro3a. Dusmyeckue CBOWCTBA M HAXOXKICHHUE
B npupoxe. dorocuHTes.

XUMHYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJIbJIETUIHOU
TPYyII, COUPTOBOE U MOJIOYHOKHUCIOE OpoxkeHue. [[puMeHeHure TIIIoK03bl, €€ 3HaYCHUE
B KU3HEAEATEIbHOCTA OPTaHU3MA.

Jucaxapuapl: caxapo3a, MayibTO3a. BoccTaHaBIMBAIOIIME U HEBOCCTAHABIMBAIOIINE
nucaxapusl. ['uaponus nucaxapuno. HaxoxaeHue B mpupoae U IpUMEHEHHE.

[Tonucaxapuapl: Kpaxmaj, TJIMKOT€H M Ueuntoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMalia, TJIMKOT€Ha M LEeJUI0103bl. DU3NYecKre CBOMCTBA Kpaxmaia U LEJUIFOJIO3BI.
XHUMUYECKHE CBOWCTBAa Kpaxmaya: THAPOJU3, KauyeCTBEHHAs pEaKUus C HOJOM.
XYMMHUYECKHE CBOWCTBA MEJUTIONIO3bI: THAPOJIN3, TOJydyeHHue H(PUPOB IEIITHOIO03BI.
[TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJIK).

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUSI BEIIECTB U UX [PEBPAILCHUI:
pPacTBOPUMOCTh PAa3IMYHBIX CIHPTOB B BOJAE, B3aUMOAECHCTBHE 3TAHOJIA C HATPHEM,
OKHCJICHHE STUJIOBOIO CIHpPTAa B ajbJEruj], Ha pPACKaJCHHONM MEIHON MPOBOJIOKE,
OKHCJICHHME OTWJIOBOTO CIHPTa JUXPOMATOM Kajiusg (BO3MOXKHO UCIIOJIb30BAHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC pEAKIMU Ha aIbACTUAbl (C THAPOKCHUIIOM
muammuncepeopa(l) u rugpokcunom memu(Il)), peakmus raumepuHa ¢ THAPOKCUIIOM
meau(Il), xuMuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJCHCTBUE
pacTtBopa IIOKO3bl ¢ TuapokcuaoMm meau(ll), B3auMonencTBue Kpaxmalia ¢ HOJO0M,
perieHne dKCIePUMEHTANBHBIX 337a4 1Mo TeMaMm «CrupTel U peHoms, «KapOoHoBBIE
KUCJIOTHI. CII0KHBIE YDUPBI.

A30Tcoep:Kallye OpraHudecKue coeTHHEHUs

AMHUHBI — OpraHu4eckue MNpou3BOAHBIE ammuaka. Kiaccudukamnuss amMuHOB:
anudaTUUecKue U apoMaTUYeCKHe; MEePBUYHBIC, BTOpUUHBIE U TpeTuuyHble. CTpoeHue
MOJIEKyJ, oOImas ¢opmysa, H30Mepus, HOMEHKJIaTypa U (U3UYECKHE CBOMCTBA.
XUMHUYECKHE CBOMCTBA alu(paTUUECKUX aMUHOB: OCHOBHbBIE€ CBOMCTBA, AJIKUJIUPOBAHUE,
B3aMMOJEHCTBUE IEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOU. COJM aJIKUIIaMMOHHUS.

11
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AHWINH — TPEACTaBUTE]Ib aMHUHOB apoMathdeckoro psga. CTpoeHue aHUIIMHA.
B3aumHoe BiaMsiHME Tpynn aTOMOB B MOJIeKysie aHWIMHA. OCOOCHHOCTH XUMHUYECKHUX
CBOMCTB aHWIMHA. KauecTBEHHBIE peaKiMy HA aHWUJIVH.

CrniocoObl noydeHus: ¥ MpUuMeHeHue anidarndeckux aMuHoB. [loydyeHne aHuMHa
13 HUTPOOEH30J1a.

AmuHokuciotel. Homenknarypa u uzomepusi. OTIenbHbIE MNPEICTaBUTENH
0-aMMHOKHCJIOT: TJIMIMH, ajaHuH. Du3ndyeckrue CBOMCTBA aMMHOKHUCIOT. XUMHYECKHE
CBOMCTBA aMHHOKUCIOT Kak aM(OTEpHBIX OPraHUYECKHX COCIAMHEHUMN, peaKIus
MOJIMKOHJICHCAIIMKA, O0pa30BaHWE TENTHIHONW CBS3W. buosiormueckoe 3HaYCHUE
aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 TIETUIOB.

benku xak npupoiHbie noauMepsl. [lepBuyuHasi, BTOpUYHasi U TPETUYHAS CTPYKTypa
OenKkoB. XWMHUYECKHE CBOMCTBAa OETKOB: THIPOJW3, JCHATYpaIus, KadeCTBCHHBIC
peaKIuy Ha OeJIKH.

ODKCNEPUMEHTAIbHBIE METOJbl HW3YYEHUsS BEHIECTB M MX MPEBpaAILCHUMN:
pacTBopeHue OEIKOB B BOJIE, ACHATypallusi OCJIKOB NMPU HArpeBaHUU, I[BETHBIC PEAKIIUU
Ha O€JIKH, pelleHue HJKCIEPUMEHTAIbHBIX 3a7ad 110 TeMaM «A30TcojepIKalinue
OPraHUYECKUE COCTUHEHUS» U «Pacrno3HaBaHne OPraHUYECKUX COCTUHECHUIN.

BbicokomolieKyJIsIpHbIE COeIUHEHHS

OCHOBHBIE TOHATHA XUMHUU BBICOKOMOJEKYJSIPHBIX COEOUHEHUN: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MTOJIMMEPU3ALIUH, CPEAHSSA MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — IOJIMMEPHU3aLUs
Y TIOJINKOHJICHCALIHS.

[lonumepnsle  marepuanbl.  IlmactmMaccel  (MONMMATHIIEH,  MOJUIPONHIIEH,
NOJINBUHWIXJIOPU, HOJIACTUPOII, NOJIMMETHJIMETaKpUJIAT, NOJIMKapOOHAaTHI,
noyvdTUIeHTepedTanar). YTunusaius 1 nepepadoTka miacTuka.

DnacToMepbl: HATypaJlbHbIM KaydyyK, CHUHTETHYECKHE KaydykKu (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30ITPEHOBLIN). Pe3una.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, IIENK), HMCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIpOH | JIABCaH).

OKCHEpUMEHTAIIBHBIE METOJbl M3YYEHMsS BEIIECTB M WX IPEBPAILCHUI:
O3HaKoOMJIeHHE ¢ oOpa3laMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILJIacTMacc,
Kay4yKOB, pPEIICHHE HKCIIEPUMEHTAIbHBIX 3a7a4 Mo Teme «Pacro3HaBaHue riacTmacc
Y BOJIOKOH.

PacuetHblie 3amaun.

Haxoxenne MosekyIsipHON (popMyJibl OpraHUYecKOTro COEAMHEHUS 110 MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXACHHE MOJEKYJISAPHOU (HOpMYIIbI
OpraHUYeCcKOT0 COEIMHEHHUsS MO0 Macce (00BEMY) MPOAYKTOB CrOpaHUs, O KOJIUYECTBY
BelecTBa (Macce, 00ObEeMy) TMPOJAYKTOB PEAKIIUM W/WUIUW HUCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYpPHOH (HOPMYJBI OPraHUYECKOTO BEIIeCTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOYYEHUS, ONPEIeTICHUE IO BbIXOAA MPOIYKTa
pEeakUMH OT TEOPETUUECKH BO3ZMOKHOTO.
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MexnpeaMeTHbIe CBA3H

Peasmszanust MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 kyacce ocyliecTBISE€TCSA Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYyYHBIX
IIOHATHUM, TaK U NMOHATHM, NPUHATHIX B OTAECIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO
LMKJIA.

OOmiue ecTecTBEHHO-HAay4yHbl€ IOHATHA: SIBJICHHME, HAy4HbIH (akT, TIUIOTE3a,
TEOpHUs, 3aKOH, aHajiu3, CHUHTE3, Kilaccupukauus, HaONIOJCHUE, U3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJICJINPOBAHUE.

@dusnka: MaTepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPreTUYECKUM
YPOBEHb, BELIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBAa, (U3NUYECKUE
BEJIMYMHBI, €AUHULBI U3MEPEHMS], CKOPOCTh, SJHEPTHUs, Macca.

buonorust:  kneTka, OpraHms3M, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBI W reTepoTpodHBI TUN NUTaHUS, OpOXKEHHE,
(oTOCHHTE3, TbIXaHUE, OCJIKH, YIIIEBOIbI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, ()EPMEHTBHI.

I'eorpadusi: mone3Hple HCKOMAEMBbIE, TOILIHBO.

TexHOoJIOrus: NMUILEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO NHUTAaHUS, MOIOIIHE
CPEACTBA, MAaTEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUH

AtoM. CocTaB aTOMHBIX SAEp. XUMUYECKHUM d51eMEHT. M30TOIbI.

CtpoeHHe 3JIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTHUECKUE
YPOBHM U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukanus XUMHUECKUX 3JIEMEHTOB
(s-, p-, d-, f-amements). PacmpeneseHue SJIEKTPOHOB IO AaTOMHBIM OPOMTAIISIM.
DOneKTpOHHbIE KOH(UTypaly aTOMOB 3JEMEHTOB MEPBOT0 — YETBEPTOrO MEPHOJI0B
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUM, AIEKTPOHHbIE KOHPUTYpALIUHA HOHOB.

DIIEKTPOOTPULIATEIBHOCTD.

Ileppogmueckuit 3akoH u llepuonnueckas cucreMa XUMHYECKUX DJIEMEHTOB
.. MenneneeBa. CBsA3p mnepuoanyeckoro 3akoHa u lleproanyeckoil CHCTEMBI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHOIN TEOpUEH CTPOECHHsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOMKHBIX
BEIIECTB MO TIpylnmaM M I[epuojaM. 3HAUYEHUE TNEPUOJUYECKOTO  3aKOHa
JI.1. Menpaeneena.

XUMHYECKast CBsA3b. BHABl XUMHUYECKOW CBS3U: KOBAJICHTHAs, WOHHAd,
MeTayumueckasi. Mexanu3mMbl 00pa30BaHusl KOBAJICHTHOW CBSI3U: OOMEHHBIN U IOHOPHO-
aKIENTOPHBIA. JHEPIrUs U JUIMHA CBS3H. I 10JISIpHOCTH, HAITPABIEHHOCTh U HACBIIIAEMOCTD
KOBaJIEHTHOM cBsi3u. Kpartaele cBs3u. Bopopomnas cBA3b. MeEXMONEKYISPHBIE
B3aUMOJCUCTBUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C HMX TE€OMETPUYECKUM CTPOEHUEM (HAa NPHUMEPE COECIMHEHHH 3JIEMEHTOB
BTOPOTO NIEPHOIA).
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[IpencraBienre 0 KOMIUIEKCHBIX coeAuHeHUsIX. COCTaB KOMILUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesb, JUTraHAbl. 3HAYEHUE KOMIUIEKCHBIX coequHeHuil. [loHsitue
0 KOOPAMHALIMOHHON XUMHUH.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUA. THIBI KPUCTAIUTMYECKUX
pElIETOK (CTPYKTYp) U CBOIMCTBA BELLIECTB.

[TonsTne o gucnepcHbIX cuctemax. Mctuaubie pacTBOpbl. CrOCOOBI BBIPAKCHUS
KOHIICHTPAIIMA pPAacTBOPOB: MaccoBas JOJS BEUIECTBA B PacTBOpE, MOJIApHAs
KOHLICHTpausl. HacelllleHHblE W HEHACHIIEHHBIE pPAacTBOPHI, PAaCTBOPUMOCTb.
Kpucramnoruaparsr.

Knaccudukanus m HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. | pUBHAIBHBIC
HAa3BaHUS OTJIEIbHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanuys XuMu4ecKuX peakinii B HEOpraHM4eCKOH U OPraHUYECKON XUMHUH.
3aKOH COXpAHEHUsI MAacChl BEHIECTB; 3aKOH COXPAHEHHS W IPEBPAIICHUS IHEPTUH
NpU  XUMHUYECKUX  peakuusix. TemmoBble A(DPEKTbl XUMHUUECKUX  PEaAKIH.
TepmoxumMudeckre ypaBHEHHUS.

CKOpOCTh XMMHUYECKOM peaklMMh, €€ 3aBUCHUMOCTh OT pa3JIMYHBIX (PAKTOPOB.
['omoreHHbI€ U TeTeporeHHble peakiunn. Katanms u karaau3aTopsl.

OOpatumble W HEOOpaTHMbIE pPEaKIUU. XUMHUYECKoe paBHOBecue. PDakTopsl,
BIUAIONIME HA TMOJIOKEHUE XHMHYECKOIO pPABHOBECHUS: TEMIIEPATypa, JABIICHHE
Y KOHLIEHTPAIlMX BEIIECTB, y4acTBYOIMX B peakuuu. [Ipuniun Jle [llarensbe.

OnekTponautuueckas auccounuanus. CuiibHble U ciaa0bie AMEKTPoJUThl. CTENeHb
nucconmannu. Cpeaa BOIHBIX PACTBOPOB: KHUCJIOTHAsA, HEWTpaJIbHAsA, IICJIOYHAS.
Bonopoansiii mokazarens (pH) pactBopa. ['maponus coneit. Peakinu nonHoro oOMeHa.

OKuCIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb OkuciaeHus. OKUCIUTEINb
Y BOCCTaHOBUTENb. [Iponieccsl OKUCIIEHUsT U BOCCTAHOBJICHUS. BaxHeNIIMEe OKUCIIUTENN
¥ BOCCTaHOBUTENU. METO] 2JIEKTPOHHOTO OasilaHca. DIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB.

DKCIepUMEHTAIbHBIE METO/IbI H3YUYEHUS BEILIECTB U UX MPEBPALLICHUIN: pa3I0KEeHUE
MEPOKCHJa BOJOpPOAAa B NPUCYTCTBMHU KaTalM3aTOpa, MOJEIA KPUCTAIIIMYECKUX
pelIeToK, MPOBEJACHUE pPEeaKIMid HMOHHOTO OOMEHa, OMPENENICHHE CPEellbl PAcTBOPOB
C TIOMOIIBbI0 WHIUKATOPOB, M3YYCHHE BIIMSHUS Pa3IWYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOUN PEeaKIUU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuveckasi xumusi

[Tonoxxenne HemetawuioB B Ilepuoguydeckor CHUCTEME XUMHYECKHX 3JIEMEHTOB
JI.1. MeHnneneeBa W OCOOCHHOCTH CTPOCHHUS HX aTOMOB. DU3HYECKHE CBOMCTBA
HEMETAUIOB. AJUIOTpONusT HEMETAIOB (Ha MpUMeEpe KHcCiIopoaa, cepwl, (ocdopa
U yTiepoaa).

Bomopon. Ilomydyenuwe, ¢u3ndeckue W XUMUYECKHE CBOWCTBA: PEaKIUU
C MeTaJlyIaMU U HEMETaJJlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ MApHUIbI.

lanorenbl. HaxoxkaeHue B mOpupojae, CHOCOOBI TOJNy4deHUs, (Qu3NUecKue
U XUMHYECKHE CBOMCTBA. ['amoreHoBomopoanl. BakHeWime KUCIOPOACOACpIKAIIUE
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coenuHeHHsT TanoreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CIOCOOBI TMOMYyYCHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUICHHBIE CIOCOOBI TOJYyYEHHUS
kuciopoga. dusnyeckne 1 XMMUYECKUE CBOMCTBA U MPUMEHEHHE KUCIOPOJa U 030HA.
OKcuapl ¥ IEPOKCUBL.

Cepa. Haxoxnenue B mpupojie, CriocoObl MOMydeHHsI, (PU3NIECKUe U XUMHUISCKHE
cBoiictBa. CepoBomopon, cymbduasl. Oxcun cepri(IV), okcun ceproi(VI). Cepaucras
U cepHasi KUCIOTHl U X coiu. OCOOEHHOCTH CBOWMCTB CEpHOM KHUCIOTHI. [Ipumenenue
CEpBI U €€ COCTMHEHHUM.

Azot. Haxoxzaenue B mpupojie, croco0bl MoMydeHus], pU3ndeckrue 1 XuMHUIECKUE
cBoricTBa. AMMUAK, HUTpUIbl. OKCHUIBI @30Ta. A30THUCTAs U A30THASI KUCIIOTHI U UX COJIH.
OcoOEHHOCTH CBOMCTB a30THOW KHUCHOTHL. lIprMeHeHHe a30Ta U ero CoeAuHEHUH.
ABOTHBIE YI0OpEHMUSI.

®ochop. Haxoxnenune B mpUpoae, CHOCOObI MOMYYEHHUS, (PUINUYECKHUE
u xummudeckue coictra. @ochuas u pochun. Oxcuasl pocdopa, hochopHas kucioTa
u ee conu. [Ipumenenue gpocdopa u ero coenunennii. DochopHwie y100peHUs.

VYriaepoa, HaxoXaeHWE B Mpupoje. AIIIOTponHble Moaudukanuu. Dusndeckue
U XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O00pa3OBaHHBIX yriiepoaoM. Oxcuj
yriepona(ll), okcun yraepona(IV), yrojibHas KUCIOTa M €€ COJMU. AKTUBHUPOBAHHBIM
yroJib. [I[puMeHeHne MpoCThIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOJIOM, H €T0 COCTUHEHUH.

Kpemuwnii. Haxoxnaenue B mpupoje, CHoocoObl TNodydeHus, (U3HUIECKUe
n xumuueckue cBoctBa. Oxcupa kpemHus(IV), kpemHueBas KHUCIOTA, CHUIMKATBHI.
[IpumeneHue kpemMHus U ero coequHeHui. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tomoxenne metamwoB B llepuoanueckod CUCTEME XUMHYECKHX DSJIEMEHTOB.
OC00EHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK ATOMOB METAJLIOB.

O6mume ¢Qusnyeckue cBoHcTBa MeTauioB. [IpuMeHeHue wMeTamioB B OBITY
u TexHuke. CIuIaBbl METAJIOB.

DJIEKTPOXUMHUYECKUN Psii HaNpsDKeHU MetaiioB. OOmue crnocoObl MOJydeHUs
METAJUIOB: THUIPOMETAJUTYpPrusi, MUPOMETAILTYPIus, 3JeKTpoMeTtayprusd. [lonsarue
0 Koppo3uu MeTayioB. CriocoObl 3aIIMTEl OT KOPPO3HUHU.

O6mass  xapaktepuctuka wmetamwioB [A-rpynnsl Ileproguyeckoit  cucTembl
XUMUYECKUX dJeMeHToB. Hatpuit u kamuii: mosydenue, GU3HMYECKUE U XUMHUYECKUE
CBONMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka wetamwioB [IA-rpynmer  [lepuogmdeckoit  cucTembl
XUMUYECKUX DJIEMEHTOB. Marauii u KajbIuil: IOJydeHue, (PU3nIecKue U XUMUIECKUE
CBOWCTBA, TMPUMEHEHHE TMPOCTHIX BEIIECTB W HUX COeAWHEHUH. JKEeCTKOCTh BOJBI
U CIIOCOOBI €€ yCTPAaHEHHUS.

AmoMuHMI: TIONMydYeHUe, (PU3MYECKHe M XUMUYECKHE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEUIECTBA U €r0 coequHEHUN. AMGPOTEpHbIE CBOMCTBA OKCUAA U THIPOKCUIA
ATIOMHUHUS, TUAPOKCOKOMIUJIEKCHI alTFOMUHUS.
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OOmass  xapakTtepucTuka  MeTauioB  mobOounbix  moarpynn  (b-rpymm)
[Tepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyueckre M XUMUYECKHE CBOMCTBA XpoMa M ero coeauHeHud. OKcuibl
u rtuapokcuasl  xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel M JAUXPOMATHI,
UX OKHUCIIUTENbHBIE CBOMCTBA. [lomydyeHne nu mpumMeHeHue xpoma.

Pu3n4ecKne U XMMUYECKHE CBOMCTBA MapraHiia U €ro coeluHeHun. Baxunenmue
coenunenust  mapranua(ll), wmapranma(IV), wmapranna(VI) wu  mapranua(VII).
[lepmaHraHaT Kajiaus, €ro OKUCIUTENbHBIE CBOMCTBA.

duznueckre MW XMMHUYECKHE CBOMCTBa JKejle3a W ero coeAuHeHuil. OKCHBbI,
ruapokcuasl U conu kene3a(ll) m xenesza(Ill). IlomyueHwe um mpuMeHeHHE jKeles3a
U €T0 CIUIaBOB.

Ou3nUecKne M XUMHYECKHE CBOWCTBA Meau U ee coeauHeHud. llosmyueHwne
U IPUMEHEHUE MENIU U €€ COCTMHEHH.

[{uuk: nonmyudeHue, GU3NUECKUE U XUMUUYECKHE CBOWMCTBA. AM(OTEpPHBIE CBOWCTBA
OKCHJIa Y THAPOKCHUAA IIUHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[pMeHeHne 1uHKa U €ro
COCIMHEHU.

DKCIEpUMEHTAIbHBIE METO/bl U3YUYEHHUS BEIIECTB U UX MPEBPALICHUN: U3yUYCHHE
00pa3IoB HEMETAJIOB, TopeHue cepbl, ¢ocdopa, kene3a, MarHus B KHUCIOPOJE,
u3ydeHue Kojulekuun «Metamsl M CIUIaBbDY, B3aUMOJCKWCTBUE  IIEIOYHBIX
M IIEJOYHO3EMEJBHBIX  METAUIOB €  BOJOM  (BO3MOXKHO  MCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE [IMHKA U KEJI€3a C pACTBOPAMHU KHUCIIOT U IIETOYEH,
KAUE€CTBEHHBIC PEAKIMH HAa HEOPraHMYECKHWE AHWOHBI, KATUOH BOJOPOJA U KATHOHBI
METAJIJIOB, B3aUMOJECICTBHE THIPOKCUJIOB AIFOMUHUS U LIMHKA C PacTBOPaMU KHUCJIOT
U LIeJI0YeH, peleHre dKCIIepUMEHTAIbHBIX 3a1a4 1o TemaM «l anorens», «Cepa u ee
COeMHEeHUs», «A30T U dochop U X coeAMHEHU», «MeTalbl TIaBHBIX MOATPYIID,
«Mertasnbl TOOOYHBIX TTOATPYIII.

XuMHUS U )KU3Hb
Ponb xumMun B o0ecriedeHuu yCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA.
[ToHsTME O HAYYHBIX METOJaX MMO3HAHUS U METOJIOJIOTMY HAYYHOT'O UCCIIEIOBAHUS.
HayuHble npyuHUIMIIBI OpraHU3aMU XUMUYECKOTO MPOU3BOCTBA. [ [pOMBITIITIEHHBIE
CIOCOOBI MOJMYyYEHUs BaKHEHIIMX BEIIeCTB (HAa MpUMeEpe MPOU3BOACTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHojda). IIpoMbllieHHbIE CMOCOObI TOJMYYEHUS METaJUIOB
Y CIUIaBOB. XHUMHUUYECKOE 3arpsi3HEHUE OKPYKAKOIIEH CPedbl U €ro nocaenacTsus. Poib
XUMHH B 00ECTICUEHUH SHEPTETUYECKOM Oe30MacHOCTH.
XuMus 1 310pOBbe YesnoBeka. JlekapcTBeHHsble cpenctra. [IpaBuiia ucnosb3oBanus
JIEKaPCTBEHHBIX IpenapaToB. Pojb XMMuM B pa3BUTUH MEAULIUHBI.
XUMUS THIE: OCHOBHBIE KOMITIOHEHTHI, MHINEBbIe Jg00aBKkU. Ponb Xumum
B 00€ecreueHny MUIIEBON 0€30MacHOCTH.
Kocmernueckne u mapgromepHbie cpeiactBa. beitoBas xumus. [lpaBuna
0€30macHOr0 MCIOIB30BAHMS MPETIapaTOB OBITOBOM XUMHUHU B TTIOBCETHEBHOMN KU3HHU.
XUMHSI B CTPOUTEIBCTBE: BaXKHEHIITNE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).
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Xumus B CebCKOM X03siiicTBe. OpraHndecKkrue U MUHEPAITbHBIE YI00pEHHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHAIIbI, KPACKH, CTEKII0, KEpaMHKA.
PacuetHble 3anaumn.

Pacuersl: Macchl BemecTBa WM O0BEMa Ta30B IO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcce WM 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIUU BEIECTB, MACCHI
(oObema, KOJIMYECTBa BEIECTBA) MPOJIYKTOB PEAKI[MHU, €CIIM OJHO M3 BEUIECTB UMEET
nmpuMecu, Macchl  (oObeMa, KOJMYECTBAa  BEIISCTBA) MPOJIYKTAa  pPEaKIluH,
€CJIM OJIHO M3 BEUIECTB JaHO B BHUJIE pPacTBOpa C OMpPEAesIEHHONM MaccoBOHM joJiei
PACTBOPEHHOI'O0 BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM KOHIIGHTpAllMK BEIIEeCTBa
B PacTBOpE, J0JIM BBIXOJa TIPOAYKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSA3H

Peanmzanust MeXNpeIMETHBIX CBS3€M NMPU HM3YyUYCHUH OOIIEH M HEOpraHWYECKOU
xuMuu B 11 Kjacce OCyIIeCTBISIETCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHM, TaK ¥ TOHITHH, MPUHATHIX B OTACIBHBIX MPEIMETaX E€CTECTBEHHO-
HAy4YHOTO ITHUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC IIOHSATHS: SBJIEHHWE, Hay4dHBIM (akT, THUIIOTE3a,
TEeOpHs, 3aKOH, aHaJW3, CHHTE3, KiIacCHUKAIMA, TEPUOAUIHOCTh, HAOIIOJICHHE,
HU3MEPEHUE, IKCIICPUMEHT, MO, MOJICIMPOBAHHUE.

dusuka: MmaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, SJICKTPOH, POTOH, HEUTPOH, HOH,
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJa, YHEPreTUYCCKUA YPOBEHB, BEIIECTBO, TEJO,
00beM, arperaTHoe COCTOSHHUE BEIECTBA, HACAIBHBIM ra3, (HU3NYECKUE BEIUYUHBI,
€IMHUILIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorusi: kierka, opraHusm, »KocucTema, Ouocdepa, MeTaboJMU3M, MaKpoO-
U MHUKPOAJIEMEHTBI, OCIIKH, JKHUPBI, YTJIEBOJbI, HYKICUHOBBIE KHUCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIESCTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

I'eorpadms: muHEpanbl, TOpPHBIC ITOPOJIBI, IIOJC3HBIC HMCKOIAeMbI€, TOILIUBO,
PECYPCHI.

TexHoyorus: XWMHUYECKas MPOMBIIUICHHOCTh, METAJIyprus, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3SHMCTBEHHOE MPOU3BOJICTBO, THINEBas IPOMBIIUICHHOCTD,
dapmareBTHYECKass MPOMBIIIUICHHOCTh, MPOW3BOJCTBO KOCMETHUYECKHX IIPEIapaTos,
IPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB, JJICKTPOHHAS IPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yIbTaTaM OCBOEHHUS 00yJarOIIUMUCS
porpaMM  CpeHero oO0miero o00pa3oBaHMs: JIMYHOCTHBIM, METaNpeIMETHBIM
U TIPEIMETHBIM.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpenMeTa « XUMUS» Ha YPOBHE CPEAHETO OOIIEeTO
00pa3oBaHUsl BBIJICJICHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHUE 00YUYaIOIMMUC POCCUNUCKON MPa’KJaHCKON UIACHTUUYHOCTH;

TOTOBHOCTB K CAaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTU M CAMOOTPEEIECHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

FOTOBHOCTh W CHOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS MPHUHSATHIMU
B 00111€CTBE MPaBUIIaMU U HOPMaMHU TTOBEJICHUS;

HaJIMYue MPaBOCO3HAHUS, IKOJOTUUYECKON KYIbTYpHI;

CITIOCOOHOCTH CTABUTD L[N U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHUSI  MpeaMera  «XHUMHUS»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh  ONbITA MO3HABATEJILHOM U  MPAKTUYECKOM  JACSATEILHOCTU
oOy4Jaronuxcs B MpoLecce peain3aluy 00pa3oBaTEIbHON J€ATEIbHOCTH.

JIn4yHOCTHBIE ~ pe3ylbTaThbl  OCBOCHUS  HpeaMera  «XHUMHUS»  OTPAKAOT
c(OPMHPOBAHHOCTh  OIbITA [MO3HABATEILHOW M  MPAKTUYECKON  JEATEeIbHOCTH
oOy4Jaronuxcsi B MpoLecce peain3alui o0pa30BaTeIbHON 1€ATEIbHOCTH, B TOM YHUCIE
B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

OCO3HAHMS OOYYAIONUMKCS CBOMX KOHCTHTYIMOHHBIX IIpaB M OOS3aHHOCTEH,
YBaKEHUS K 3aKOHY M [TPABOMOPSIKY;

IPEICTABICHHUS O COIMANBHBIX HOPMaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUM
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCIILHOCTH MPH CO3JaHUU YUCOHBIX
MPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATEJIbHBIX 3a]a4, BBHIOJHCHUH XHMHUYECKUX
OKCIIEPHUMEHTOB;

CMOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTBI
APYTUX IPH aHAIU3€ Pa3IHYHbIX BHIOB YU€OHOMH JeATEIIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHUS

LIEHHOCTHOTO  OTHOIIEHWS K HUCTOPUYECKOMY H©  HAyYHOMY  HACIECIHIO
OT€YECTBECHHON XMMUM;

YBOXEHUS K TIPOIECCYy TBOpYECTBA B OOJACTH TEOPHUM W TPAKTUIECKOTO
NPUIOKEHUSA XUMUU, OCO3HAHUS TOT'0, YTO TAHHBIE HAYKU €CTh PE3yAbTaT JJIUTEIbHBIX
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HAONIO/IEHUH, KPOMOTIMBBIX HKCIEPUMEHTAJIbHBIX MOHCKOB, IOCTOSHHOTO Tpyaa
YYEHBIX U IIPAKTUKOB;

UHTEpeca U II03HABATEIBHBIX MOTHUBOB B IIOJIYYEHHUHM U IIOCIEAYIOLIEM aHaIU3€e
nH(GOPMAIIUU O IEPEIOBBIX TOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO TTIOBEACHUS;

CITIOCOOHOCTH OLICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
Y IPUHAMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IMOBEJACHUE U MOCTYIIKM CBOUX TOBAPUIIECH C IMO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUM MMOCTYIIKOB;

4) popMupoBaHHSs KYJILTYPbI 310POBbSI:

NOHMMaHUS LIEHHOCTEN 3/10pOBOro U 0e30macHoOro oopasa Ku3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOUIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U ICUXHUYECKOMY
3JI0POBBIO;

coONroficHUs TMpaBui Oe3omacHOTO oOpalieHuss C BellecTBaMU B OBITY,
MIOBCEIHEBHOM JKM3HHU, B TPYAOBOH JI€ATEIbHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHIUBUIYaJIbHOTO U KOJIJIEKTUBHOTO O€30I11aCHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIMINX 37I0POBBIO U KU3HU JTIO/ICH;

OCO3HaHUsl TOCIEACTBUA UM HENPUATHS BPEIHBIX MpPUBBIUEK (YNOTpeOieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKOMN JIEATETLHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUYCCKUX 3a7ad COIMATLHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUEHUIO MPOQECCUil pa3IMuHOTO POJia, B TOM YHUCIIE
Ha OCHOBE MPUMEHCHHMSI MPEIMETHBIX 3HAHHUH 110 XUMUH;

yBaXKEHUS K TPYY, JIOJISIM TPYIa U PE3YJIbTaTaM TPYAOBOM JACSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTbHOW TPAEKTOPUHN 00pa30BaHus,
Oynymiedt mpodeccur M peanu3alud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYE€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00I11eCTBa;

6) 9KOJIOrN4YeCKOTr0 BOCTIUTAHUS:

HKOJIOTMYECKHU  11€71ecOo00pa3HOro OTHOIIEHHUS K TPUPOJIE KaK HMCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHMMaHUS  TJI0O0AJTbHOTO  XapakTepa OSKOJIOTMYECKHMX MpoOjaeM,  BIMSHUA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIIONb30BaHUS JAOCTUKEHUN XUMHH ISl PEIICHUS
BOITPOCOB PALMOHAIBHOTO IMTPUPOOIOIb30BaHHUS;
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AKTUBHOI'O HEINPUATUS ACHUCTBHUM, NMPUHOCAIIMX BPEI OKPYKAOLIEH NPUPOIHON
cpene, yMEHHUs MPOTHO3MPOBATH HEOJArONPHUATHBIE 3KOJIOTMYECKUE IOCIEICTBHS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIIATh UX;

HaJIM4YUsl PA3BUTOTO HKOJOTMYECKOI'O MBIIUICHUS, JKOJOIMYECKOM KYJbTYPHI,
OIBITA JESITENBHOCTH HKOJOTMYECKOM HAIIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B IIO3HABATEJIbHOM, KOMMYHHKAaTUBHOW M COLMAJIbHOM IpaKTUKE, CIIOCOOHOCTU
¥ YMEHUS aKTUBHO MPOTHUBOCTOSITH UJICOJIOTUN XeMO(poOUu;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH
¥ OOIIIECTBEHHOM MPAKTUKH;

MOHMMAaHUA CreU(PUKA XUMHUU KaK HayKd, OCO3HAHUS €€ PO B (pOpMHUpPOBAHUH
paIOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IEJIOCTHOTO TMPEACTABICHUS
00 OKpy’KaroleM MUpPE KaK O €IMHCTBE NMPUPOABI U YEIOBEKA, B MO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH mpoOIeM COXpaHeHHUs MPUPOTHOTO PAaBHOBECHS,

yOEKICHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJIs1 COBPEMEHHOM ITUBUJIM3AIUH: B €€
IYMaHUCTHYECKONW HAIPaBICHHOCTM M Ba)XHOM pPOJIM B CO3JaHMM HOBOH 0a3bl
MaTepUaTbHOW KYyJIbTYPHI, B PEIICHUH TI00ANbHBIX MPOOJEM yCTONYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPreTUUECKOM, MMUILEBOM U SKOJIOTUYECKON O€30MMaCHOCTH,
B Pa3BUTUU MEAMIIMHBI, O00ECTICYCHUH YCJIOBHUU YCIEIIHOTO TPYyJIa U IKOJIOTUYECKHU
KOM(DOPTHOM KU3HU KaXKIOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONW TPAMOTHOCTH: TMOHUMAaHUSI CYIIHOCTH METOJIOB MO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOTy4aeMbIe
3HAaHUA Ul aHaiu3a U OOBSICHEHHUS SIBIICHUI OKPYKAIOLIEr0 MUPA U MPOUCXOISAIINX
B HEM HM3MEHEHHH, YMEHHs [eJaTh 0OOCHOBAHHBIE 3aKIIOYCHHUS Ha OCHOBE HAyUYHBIX
(paKkTOB ¥ UMEIOIMXCSI TAHHBIX C LIEJIbIO OJYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIONh30BaTh XMMHUECKHE 3HAHUS IS PELICHHUS
npo0JieM B PEaNIbHBIX )KU3HEHHBIX CUTYALIUSX;

WHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON IeATEIbHOCTH;

TOTOBHOCTH Y CTIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUHM 10 XUMHUHU B COOTBETCTBUU C KM3HECHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B pa3MyHbBIX cdepax mnpodeccruoHaIbHOM
JesITeTIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS IMPOrPaMMBI [0 XHMHH Ha YpPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTST dbopMupoBaHUs MHUPOBO33PCHUS 00yJaronuxcs
MEKIUCIUIUTMHAPHBIE  (MEXIpPEIMETHBIC) OOIICHAYYHbIC TOHATHS, OTPaXKAIOIINE
I[EJIOCTHOCTh HAYYHOW KapTHHBI MUpPa U CIICIH(PHUKY METOI0B TTO3HAHHMSI, HCIIOJIb3YEMBIX
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B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIHs, SIBJIEHHUE, MPOLECC, CUCTEMA,
HAy4YHBIM (paKT, IPUHIIMUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIEA0BaHNUE,
HaOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIE Yy4yeOHbIE JEMCTBUsS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
perynaTuBHbIE), oOecneunBaromme (opMupoBaHue (YHKIMOHAIBHOW T'PAaMOTHOCTH
U COLMAIbHON KOMIIETEHLIUN O0yYaronXCs;

CHOCOOHOCTh OOYYAIOIIMXCSl MCHOJIB30BATh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJbHbIE y4eOHbIE ACHCTBUS B MO3HABATEIBLHON
U COLMAIbHOM IPaKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIaICHNE YHUBEPCAIIbHBIMHU YU€OHBIMU
[03HaBaTEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMM.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe NeilCTBUS
ba3oBble Jloruyeckue 1eiicTBUA:

CaMOCTOSATENbHO (HOPMYIUPOBATh U AKTYaJIU3UPOBAThH MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONPENEIATh LEIU AEATEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3YIbTAThI IESITEIbHOCTH C TOCTABIECHHBIMU LEJISIMU;

VCIIOJIB30BATh IPU OCBOCHUU 3HAHUM MIPUEMBI JJOTUYECKOTO MBILIJICHUS: BBIACIATD
XapaKTEpHbIC MPU3HAKA TOHATHUN W YCTAaHABJIMBATH WX B3aUMOCBS3b, HCIOJIb30BAaTh
COOTBETCTBYIOIIUE MOHATHUSA JIsl O0OBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUHU MJI KJIACCU(UKAIIUU BEMIECTB U XUMHUYECKHUX
peakuui;

YCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBA3U MEXAY U3Y4a€MbIMU SIBICHUSAMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, TI0 AHAJIOTHH),
BBISABJISAATH 3aKOHOMEPHOCTH W IIPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBJICHUSIX,
(bOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

IIPUMEHATh B NPOLIECCE IIO3HAHUS HCIIOJIb3YEMBIE B XHUMHUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIN, MPEOOPA30OBHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cumBOJI) DBNeMeHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMHUYECKOW pEaKIuu —
MIPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JI1 BBISIBICHUS XapaKTEPHBIX NPU3HAKOB H3y4aEMBIX
BEIIECTB U XUMUYECKUX PEAKLINM.

ba3oBble ucciienoBaTeIbCKHeE AeHCTBHUA:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'0 O3HAHUS BEUIECTB U XUMUUYECKHUX PEAKIIUIA;

dbopMynupoBaTh 1ENM W 3aJa4d UCCIEAOBAHUS, HMCIOJIb30BATh IOCTABJICHHBIC
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaUu€CTBE MHCTPYMEHTA MO3HAHMS
1 OCHOBBI JIJIs1 (DOPMHUPOBAHHUS THIIOTE3BI 1O MPOBEPKE MPABHUILHOCTH BBHICKA3bIBAEMBIX
CY)KICHUU;

BJIAJIETh HABBIKAMM CAMOCTOSTEIHLHOTO INIAHUPOBAHUS U TPOBEICHUS YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh yMEHMs HaOIoAaTh 3a XOJ0M Tpoliecca,
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CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3yabTar, (HopMyiaupoBaTh OOOOIICHHUS
U BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyIbTaTOB HCCIEIOBAaHUS, COCTaBISATh
000CHOBAaHHBIN OTUYET O MPOJICTAHHON padboTe;

IpruoOpeTaTh ONBIT YYCHUYECKON HCCIIeIOBATEIHCKON U MMPOEKTHON AEATEIbHOCTH,
MPOSIBIISATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B MTO3HAHMUS.

Pab6ora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHHKAX MH(pOpMaluu (HaAydHO-TIOMYJsIpHas
TuTEpaTypa XUMHUYECKOTO COJAEpKaHus, CIpaBOYHbIe MocoOusi, pecypchl MHTEepHETa),
aHAJIM3UPOBATh MH(POPMALIMIO PA3TUYHBIX BUJOB U (JOPM MPEICTaBICHHS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(opMyIUpPOBATH 3aIPOCH U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
UHpOpMaIU, HEOOX0IUMOH JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 OIPEIeJICHHOTIO TUIIA,

npuoOpeTaTh  OMBIT  HWCIHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOpMY IpencTaBieHUs WH(MOpMAIUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B Ka4ye€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uHpopMauel: MPUMEHATh MEXIpeaMeTHbIE ((pU3MUecKre U MaTeMaTH4YEeCKHE) 3HAKU
U CUMBOJIBL, (POpMYJIbI, a00pEeBUATYpPbI, HOMEHKIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE 1eiCTBUS:

3aJlaBaTh BOIIPOCHI II0 CYIIECTBY OOCYXKJaeMOW TEMbI B XOJ¢ JHajiora
W/WIM  JUCKYCCHH, BBICKa3bIBaTh HACH, (OPMYJIUPOBATh CBOM  IPCIIOKCHUS
OTHOCHTEJILHO BBITIOJIHEHUS MPEIOKCHHOM 3a1a4u;

BBICTYIIaTh C TPE3CHTAIlMEe pe3yJIbTaTOB IO3HABATEIBHON JCATCILHOCTH,
MOJIyYEHHBIX CaMOCTOSTEIPHO WM COBMECTHO CO CBEPCTHHKAMHU TPH BBIMOJHEHUN
XUMHUYECKOTO OJKCICPHUMEHTa, IPAKTUYCCKOH padOThl IO HMCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealM3allii y4eOHOro MPOCKTa, M (OPMYIMPOBATH BBIBOIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHUI ITyTEM COTJIACOBAHMS IMO3HMIMNA B XOJC
00CyXIeHUsI 1 OOMEHa MHEHHUSIMHU.

PeryasiTuBHBbIE YHHBEPCAJIbHbIE Y4eOHbIEe NeHCTBUA

CaMOCTOSITEJIFHO  IUIAHUPOBAaTh M OCYLIECTBISITH  CBOIO  ITO3HABATEJIbHYIO
NEeATENbHOCTh, OINpEAeNsisi €€ LeJId M 3aJadd, KOHTPOJMpPOBaTh M IO MeEpe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MpeIaraeMblil aITOPUTM JCHCTBUI ITPH BBHITIOJTHEHUH
yueOHBbIX M MCCIIEOBATENbCKUX 3a]1ad, BIOUpaTh Haubosee 3(h(PeKTUBHBIN crocod nux
pELIEHUS C YYETOM MOJTYUYEHHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYLIECTBJISATh  CaMOKOHTPOJIb  JIEATEIbHOCTH HAa  OCHOBE  CaMoOaHalIM3a
U CAMOOLICHKH.
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[IpeameTHbIE pe3ynbTaThl OCBOCHMS IPOrpaMMBbI o XUMUH
Ha Y[UIYOJICHHOM YpOBHE Ha YpPOBHE CpEAHEro oO0miero oOpa3oBaHUs BKIIOYAIOT
cnenuuyueckre Ui yd4eOHOro mpeaMera «XUMHs) HaydHble 3HAHUS, YMEHUs
U CIOoCcOOBI JEHCTBHUI O OCBOCHHIO, HHTEPIPETALIMU U TPEOOpa30BaHUIO 3HAHUHN, BUIBI
NEATEIBHOCTH O TOJIYYEHWIO HOBOT'O 3HAHWS W MPUMEHEHUIO 3HAHWWA B PA3JIMYHBIX
Y4eOHBIX CHUTyallUsX, a TaKKe B PEAIbHBIX JKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX
¢ XMMHEW. B mporpamMme 1o XUMHH MPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHHUS.

IHPEJMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudyeckasi XUHMHsD) OTPAKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUN: O MECT€ M 3HAYECHUU OPTaHWYECKON XUMUU
B CHCTEME €CTCCTBEHHBIX HAyK W €€ POJIM B OOECIECYCHUH YCTOHUMBOTO Pa3BHTHS
YeJIOBEUECTBA B PEIICHUH NPOOJIEM HKOJIOTHYECKOM, IHEPreTUYECKON W MHUIIEBON
0e30MacHOCTH, B Pa3BUTHM MEJIUIIMHBI, CO3/JaHUM HOBBIX MAaTe€pUalOB, HOBBIX
NCTOYHUKOB JHEPTUH, B OOCCIEUECHUH PAIMOHAIBHOTO TMPHUPOIOIOIH30BAHUSA,
B GOpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KYJIbTYPhl YEJIIOBEKA, a TAKXKE IKOJIOTHIECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0pPOBbIO U MPUPOJIHOU CpPEIE;

BJIQJICHUE CUCTEMON XUMHUYECKHUX 3HAHUN, KOTOpask BKIIIOYACT:

OCHOBOITOJIATAIOIINE TIOHATHSI — XUMUYECKUIN 3JIEMEHT, aTOM, PO M DJICKTPOHHAS
o0oJiouka aToma, s-, p-, d-aTOMHBIC OpOMTAIN, OCHOBHOE U BO30Y)KICHHOE COCTOSIHUS
aTomMa, TrUOpUAM3aIUs AaTOMHBIX opOuTaned, WOH, MOJeKyJa, BaJCHTHOCTb,
AIEKTPOOTPHUIIATEIIEHOCTh, CTEIICHh OKHUCICHUS, XUMHYECKas CBS3b, MOJb, MOJISIpHAS
Macca, MOJIIPHBIH 00BEM, YIJICPOMHBINA CKeNeT, (QYHKIMOHAIbHAS TPYIa, pajavKal,
CTpPYKTypHBbIe (OopMynbl (pa3BepHYThbIC, COKpAIICHHbBIE, CKEJIETHBIE), HW30MEpHs
CTPYKTYpHasi ¥ TIPOCTPAHCTBEHHAS (T€OMETPUYECKast), U30MEPbI, TOMOJOTHICCKUAN PSIII,
TOMOJIOTH, YTJI€BOJOPOIbI, KUCIOPO/I- U a30TCOAEPIKAIINE OPTaHUYECKUE COCTUHEHMUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COSTUHEHHUS,

TEOpUH, 3aKOoHbI (mepuoauueckuii 3akoH JI.M. MenpaeneeBa, Teopusi CTPOCHUS
opranunveckux BemiectB A.M. BytnepoBa, 3aKk0OH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUSI W TPEBPAIICHUS dYHEPTUHU MPH XUMUYCCKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUSA, JICKAIIUE B OCHOBE
MMOHUMAaHUS TPUIMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHU;

NPEACTABIICHUS O MEXaHW3MaX XHMHUYECKHX pEeaKIMi, TePMOINHAMHYECKHUX
M KUHETHYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHWs, O B3aUMHOM BIMSHUHM aTOMOB
W TPYIIT aTOMOB B MOJIEKYIaX (MHIYKTUBHBIA M ME30MEPHBIN 3(PQdEKTh, OPUCHTAHTHI
[ u Il pona);

(akTOIOTHYECKHE CBEICHHUSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30TacHOM
UCIIOJIb30BAaHUU BAKHECHUIINX OPTraHWYECKMX BEIICCTB B OBITY W TMPAKTHYCCKOU
NESTETPHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHIIUIAX XUMHYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIa, MepepadoTKU HEDTH);
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cOpPMUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTEpHble MPHU3HAKA TOHATHUH,
YCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME  IOHATHSA
IIPU OMKUCAHUH COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKHUX COETMHEHMIA;

c(hOpMUPOBAHHOCTH YMEHUM:

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS MOJIEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILIEHHBIX M CKEJIETHBIX) (OPMYJ OpraHUYECKUX
BELECTB;

COCTABJISITh YPAaBHEHMSI XMMHYECKUX PpEAaKIUHd W PACKPbIBaTh HUX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI MTOCPEICTBOM COCTABICHUS HIEKTPOHHOTO
OajlaHca ATUX pEaKIui, peakiMii MOHHOTO OOMEHa MYTEeM COCTaBJICHHUS HMX TIOJHBIX
Y COKpALICHHBIX HOHHBIX YPABHEHUI;

U3rOTaBIIMBaTh MOJEIM MOJIEKYJ OpPraHWYECKUX BEIIECTB I WILTIOCTPALIMU
MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMUPOBAHHOCTh YMEHUMW: YCTaHaBIMBATh IPUHAUIEKHOCTh H3YyUYEHHBIX
OpraHUYeCKUX BEUIECTB MO UX COCTABY M CTPOCHUIO K ONPEAEICHHOMY KJacCy/Tpynmne
COCIMHCHUH, NaBaTh MM Ha3BaHHsA IO cucreMaTmueckoir HomeHkiatype (IUPAC)
U MPUBOJIUTHh TPUBUAJIBHBIC HA3BAHUS ISl OTAEIBHBIX MPEICTABUTEICH OPTraHUYECKUX
BEIIECTB  (ITWUJIEH, AUETWIEH, TOJYyOJ, TJMLUEPUH, ATWICHIJUKOIb, (EHOII,
dbopmanbaerua, aneTanbIeTU], aleToH, MypaBbHHAs KHCIIOTa, YKCYCHas KHCIIOTAa,
CTEapUHOBAs, OJIEMHOBAs, NAJIbMUTHHOBAs KHCIIOTHI, IJIMIUH, aJlaHWH, MaJIbTO3a,
($pyKTO3a, AHWJIMH, AUBUHUJI, U30MPEH, XJIOPOIPEH, CTUPOJI U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BUJ XUMUYECKOW CBA3M B OPraHUYECKHUX
COEIMHEHUSIX (KOBAJIEHTHAsl U MOHHAS CBS3b, G- U TT-CBA3b, BOJIOPOHAS CBA3b);

c()OPMUPOBAHHOCTh yYMEHHUS NPUMEHATh TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BeniecTB A.M. bBytiepoBa s 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB
BELLIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE
Y XMMHUYECKHE CBOMCTBA TUIIMYHBIX MTPEACTABUTENEH PA3IMUHbIX KJIACCOB OPraHMYECKUX
BELIECTB: AJKAaHOB, LMKJIOAIKAHOB, AJIKEHOB, AJIKAJMEHOB, AJIKWHOB, apOMaTUYECKHUX
YTJIE€BOJOPOAOB, CIHUPTOB, AJbJETHAOB, KETOHOB, KAapOOHOBBIX KHUCJIOT, MPOCTHIX
U CIOXHBIX 3(QHUPOB, KUPOB, HUTPOCOEAMHEHUNH W aMUHOB, aMHHOKHCIIOT, OEJIKOB,
YIIeBOAOB (MOHO-, M- M TOJIMCAXapHUIOB), WIUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b
MEXIy  HUMH  YpPaBHEHHUSIMH  COOTBETCTBYIOIIMX  XMMHYECKUX  peakuui
C MCTIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYT;

c(OpPMHUPOBAHHOCTh YMEHHUSI MOATBEPKIATh HA KOHKPETHBIX MPUMEpPaX XapaKTep
3aBHCHUMOCTH PEAaKUMOHHOM CHOCOOHOCTH OpPraHMYECKHX COCIUHEHHH OT KpaTHOCTHU
Y TUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BJIMSIHHUSI aTOMOB U TPYII aTOMOB
B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKT€pU30BaThb HCTOUYHHUKHU YIJIEBOJOPOIHOTO
CoIpbs (He(Th, MPUPOMHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadOTKN M MPAKTHIECKOE
IpUMEHEHUE MPOAYKTOB MepepadboTKH;
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c(hOpPMHUPOBAHHOCTH BJIAJCHUS CHCTEMOW 3HAHHUI O €CTECTBEHHO-HAYYHBIX METOAaX
MO3HaHUS — HAONIOAEHUU, WU3MEPEHUM, MOJECTUPOBAHUU, SKCIEPUMEHTE (peajbHOM
Y MBICJICHHOM) U YMEHUS PUMEHSITh 3TU 3HAHUS,

c(hOpPMHPOBAHHOCTh YMEHHSI TMPUMEHATh OCHOBHBIC OIEPAlUA MBICIUTEIHLHOM
NESTETPHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTH3aIIo,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€M — JIJI1 W3Y4YEHHUs CBOWMCTB BEIECTB
Y XUMUYECKUX PEAKIN;

c(OPMUPOBAHHOCTh YMEHHI: BBISABISTH B3aUMOCBA3b XUMHMUYECKUX 3HAHHU
C TIOHSITUSIMU U MPEJCTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB /Jis OoJiee
OCO3HAHHOTO0 MOHUMAaHUS CYIIHOCTA MATepPHAIBHOTO E€JWHCTBA MHUpPA, UCIOJIb30BATh
CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU Ji1 OOBSACHEHHS] W MPOTHO3UPOBAHUS
SIBJICHUI, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHl MO XUMHUYECKUM (Qopmyaam
U YpaBHEHUSIM XMUMHUUYECKUX PEAKINI C UCTOIb30BaHNEM (DU3UUECKUX BETUYHH (Macca,
00bEeM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX BEIIECTBA C KOJIMUYECTBEHHON
CTOPOHBI: PAacUeThl MO0 HAXOXKICHUIO XUMUUYECKOU (POPMYJIbl BEIIECTBA MO MU3BECTHBIM
MAaCCOBBIM JIOJIIM XMMHUYECKUX DJEMEHTOB, MPOJAYKTaM CropaHusi, I[UIOTHOCTH
razo000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJIU3UPOBATH M OLIEHUBATDH
C MO3UIIUNA IKOJOTHUECKON 0€30MaCHOCTH MOCJIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOM
JIESITEIbHOCTH 4YEJIOBEKAa, CBS3aHHOW C TepepalOTKOM BEIIECTB, MCIOJIb30BATh
MOJIYYCHHBIC 3HAHMS U1l TPUHSATUS TPAMOTHBIX PEIICHUN MpoOJeM B CHUTYalMsIX,
CBSI3aHHBIX C XUMUECH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIbHO IUIAHUPOBaTh M TMPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (MOJTYyUYEeHHE U U3YYEHUE CBOWMCTB OPraHMYECKHUX BEILECTB,
KAUEeCTBEHHBIEC PEAKIIMU YTIEBOJOPOJIOB PA3IMYHBIX KJIACCOB M KUCIOPOJICOAEPKAIINX
OpPraHUYECKUX BEIIECTB, PEUICHHE HKCIEPUMEHTAIBHBIX 3a/lad MO PACIO3HABAHUIO
OpPraHUYeCKUX BEHIECTB) C€ COOJIIOACHUWEM TMpaBwi  0e30MacHOro  oOpalieHus
C BEIIECTBAMU U JIA0OpaTOPHBIM 000pyI0BaHuEM, (POPMYIUPOBATH 11€Th UCCIIECIOBAHNUA,
MPEACTaBIATh B pa3IUYHON QopMe pe3yabTaThl IKCIEPUMEHTA, aHAJU3UPOBATh
Y OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUM:

coONI0IaTh MpaBWJia 3KOJIOTMYECKH LEJIeCOO0pa3HOro TMOBEAEHUS B OBITY
U TPYJAOBOM NEATEIBLHOCTH B IEIAX COXPAHEHHUS CBOETO 3J0POBbs, OKpYKarolien
MIPUPOJHOU CPENIbl U JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOIO JCHCTBHSI HAa JKUBBIE OpPraHU3MBbI
OTIPE/ICJICHHBIX OPTaHUYECKUX BEILIECTB, MOHUMAas cMbich nokazarens [1/1K;

aHaJM3UPOBaTh  I1IEJIECOOOPA3HOCTh  MPUMEHEHUS  OPraHMYECKUX  BEIIECTB
B MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOIIICHUS PUCK-TIONH3A;

c(OPMHUPOBAHHOCTh ~ YMEHHUI:  OCYIIECTBJIATh  IIE€JICHANPABICHHBIM  TTOMCK
XUMUYECKON WH(OpMalMu B pa3IMYHBIX HUCTOYHMKAX (HaydyHas W y4eOHO-HayyHas
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JauTepaTypa, cpeacTtBa maccoBod uH(opmanmu, MHTepHEeT M Apyrue), KpUTUUECKH
aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO, MepepadaThiBaTh €€ M HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.

[IpenmeTHbIe pe3ynbTaThl OCBOECHUS Kypca «O0mas 1 HeOPraHn4ecKkass XuMush»
OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN:

0 MaTepUaJIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSAX W IO3HABAEMOCTH SIBJICHUU
MPUPOJIbI, O MECT€ M 3HAYCHUM XUMHHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POoJid
B O0ECNEYEeHUU YCTOMUMBOrO PAa3BUTHUS, B PEUICHUU TMPOOJIEM HKOJIOTHUECKOM,
DHEPTeTUYECKON U MHINEBONW OE30MMaCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3TaHUH HOBBIX
MaTepuaioB, HOBBIX HWCTOYHHUKOB DSHEPIHUH, B OOCCICUYCHHH PAIMOHAIBHOTO
IPUPOOIIOIH30BaHUA, B (DOPMUPOBAHUHI MUPOBO33PEHHUSI U OOIIIEH KYJIbTYphI YeJIOBEKA,
a TaKXKe AKOJIOTMYECKH 0OOCHOBAaHHOTO OTHOIIECHUSI K CBOEMY 3I0POBBIO M MPUPOAHOM
cpexne;

c(hOpPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKIIOYAECT:

OCHOBOTIOJIATaIOIINE MOHITUS — XUMUYECKHUI DJIEMEHT, aTOM, SIPO aToMa, U30TOMbI,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE M BO30YKICHHOE
COCTOSIHUSI aToMa, TMOpUIM3aIis aTOMHBIX OpOUTalie, MOH, MOJIEKYJia, BaJI€HTHOCTD,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, METaJUIMYECKasi, BOJOPOJHAsA), KpUCTALIMYECKAass pelieTka, XUMHYecKas
peaKkius, pacTBOP, NEKTPOJIUTHI, HEANEKTPOIUTHI, DJICKTPOJIUTUUECKAS AUCCOIUALIUS,
CTENEHb JIUCCOLMAllMM, BOJOPOJHBIA IOKa3aTelb, OKUCIUTEIb, BOCCTAaHOBUTEID,
TeI10BOM A(h(PEeKT XUMHUUECKOIN peakiuK, CKOPOCTh XUMHUUECKON PEaKIuu, XUMUYECKOE
PaBHOBECHE;

TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECCKUN
3akoH JI.M1. MenpaeneeBa, 3aKOH COXPaHEHHMSI MacChl BELIECTB, 3aKOH COXPAHEHHUS
U TPEBPAILCHUS SHEPIUM MPU XUMHUUYECKUX PEAKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI SI3bIK XUMUH,
MUPOBO33PEHUYECKHE 3HAHUA, JIEXKallle B OCHOBE IOHUMAHHS MPUYUHHOCTH
U CHCTEMHOCTHM XUMHUYECKUX SIBIICHHI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEILIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM M HaJIMOJICKYJIIPHOM YPOBHSIX;

NPEACTaBICHUS O MEXaHU3MaxX XUMHUYECKUX peaKUuid, TEepMOJAMHAMUYECKUX
U KUHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHWs, O XHUMHYECKOM pPaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;

(aKkTOIOTHYECKHE CBEICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH W O€30MacHOM
WCIIOJIb30BAaHUN BAKHEUITUX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
JESTETLHOCTH Y€JI0BEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBRA;

chOpPMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTepHbIC TMPU3HAKU TOHSATHUH,
YCTAaHABJIMBATh HMX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIWME  TOHSTHUS
IIPU OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUN;
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cOPMUPOBAHHOCTH ~ yYMEHMSI ~ HUCIOJB30BAaTh  XUMHUYECKYI0  CHMBOJIHKY
Ui CcOCTaBJeHHsT (OpPMYJT BEIIECTB UM YpPaBHEHUH XHMMHUYECKUX peakLui,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BELECTB;

C()OPMUPOBAHHOCTh YMEHUSl ONPEAENATh BaJECHTHOCTh U CTENEHb OKHUCICHUS
XMUMHYECKUX DJIEMEHTOB B COEIMHEHUSX, BUJ] XUMUUYECKOM CBSA3H (KOBAJICHTHAs!, MOHHAS,
MeTaJuIn4ecKasi, BOJOPOAHAs ), TUIl KPUCTALIIMYECKOM PEIIETKM KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb ~ YMEHHUSI OOBSACHATH 3aBUCHUMOCTb CBOMCTB  BELIECTB
OT BHJAa XHMMHUYECKOM CBSI3M W THUNA KPHUCTAUIMYECKON pEIIeTKH, OOMEHHBIN
Y JOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBS3H;

c(OpPMUPOBAHHOCTb YMEHUIA:

KJIACCU(PUIIMPOBATh: HEOPTraHWYECKUE BEIIECTBA IO HX COCTaBy, XHUMHYECKHE
peaklMy IO pa3IMYHbIM MpU3HaKaM (YHCIy M COCTaBy pEarupyrollux BEUIECTB,
TEIUNIOBOMY 3G (}EKTy peakiuu, HW3MEHEHHIO CTElEHEH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YUACTHIO KaTalu3aTopa v Ipyrue);

CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHHUA U KpUTEpPUM I KJIacCU(PHUKALIU
U3Yy4aeMbIX BEIECTB U XUMUUECKUX PEAKIIMIA;

cOpPMUPOBAHHOCTh yYMEHHSI PACKPBIBATH CMBICI IEPUOJUYECKOrO 3aKOHA
J.M. MenzeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATUZHPYIOUIYIO, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMHUPOBAHHOCTh YMEHUIA:

XapaKTEPHU30BaTh NIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB XMMHUYECKHX DJIEMEHTOB
nepBoro—4uerseproro nepuonoB Ilepuonnueckoit cucremsr .M. MeHnneneesa,
UCIIONBb3Ysl TOHSTUS «IHEPreTUUYECKUE YPOBHU», «IHEPreTUUECKUE TOAYPOBHM,
«s-, p-, d-aTOMHBIE OpPOUTAIIHY, KOCHOBHOE U BO30YKICHHOE DHEPTETUICCKUAE COCTOSHHSI
aTomay;

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HX
coeMHEeHUU 1o mepuojgaM W rpynnam llepuomnueckout cucrembl .M. Menneneena,
BaJICHTHBIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX JJIEKTPOHHBIX
000JI0YeK;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTepru30BaTh (OMUCHIBATH) OOLIUE XUMUYECKUE
CBOMCTBA BEILECTB Pa3JUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T€HETHUECKON
CBA3M  MEXJY  HEOPraHMYECKUMM  BEIIECTBAMH C  [OMOIIbIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBAThH CYIIIHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  MOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PeaKIyil; peakuil HOHHOrO 0OMEHa MMyTEM COCTABJICHHUS UX
MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI; PEAKIIMI TUIPOIN3a;

peakuuii KOMIUIEKCOOOpa3oBaHUsl (Ha NpUMEpPE THAPOKCOKOMILJIEKCOB IIMHKA
U QIIOMUHUSA);
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c(OpPMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKIX
pEeaKIMii C y4eTOM HX IHEPreTUUYECKUX XapPAKTEPUCTHK, XapaKTep U3MEHEHUSI CKOPOCTHU
XUMHUYECKON peakIMy B 3aBUCUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEILIEHHUS] XUMUYECKOTO PABHOBECHS O] BIUSHUEM BHEITHUX BO3ACHCTBUN (MTPUHIIUIL
Jle llarenbe);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XWMHUYECKUE PEAKIMH, JICKaIIUe
B OCHOBE IMPOMBIIIJICHHOTO TMOJyYE€HHUsI CEPHON KHCIOTHI, aMMHUaKa, oOIIfe HAay4YHbIE
PUHITUIIBI XUMUYECKUX MIPOU3BOJICTB; 1eJ1eco00pa3HOCTh IpUMEHEHUS
HEOPraHWYECKHUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOILICHHUS
PHUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHUW O METOJaX HAyYHOIO MO3HAHUS
SABJICHUM TNpUpPOIbl — HaONIOeHUe, HW3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIH ), UCITOJIB3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHUS TPUMEHSTh
OTU 3HAHUA TPHU DKCHEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB U JUISI OOBSICHEHUS
XUMUYECKUX SIBJICHUI, MMEIOUIMX MECTO B MPHUPOJE, MPAKTUYECKOM JAEsITEIbHOCTH
YyeJIOBEKa 1 B MOBCEIHEBHOM JKHU3HHU;

c(OPMHUPOBAHHOCTh YMEHHMS BBISBIATh B3aHUMOCBSI3b XHUMHYECKUX 3HAHUN
C TIOHSITUSIMU U MPECTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB /i OoJiee
OCO3HAHHOTO MOHUMAHMS MaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOpMHUPOBAHHOCTH YMEHUS TPOBOJUTH PACUETHI:

C UCIIOJIb30BAHUEM TMOHSATUN «MAcCOBas JI0JIsl BELIECTBA B PACTBOPE» U «MOJIIpHAs
KOHIICHTPAITHS;

Macchl BEILECTBA WJIM 00bEMA Ta3a M0 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
W1 00beMY OJIHOTO U3 YYaCTBYIOIIUX B PEAaKIIMU BELIECTB;

TerI0Boro ¢ (pexra peakuuu;

3HAYEHHS BOJOPOJHOIrO IMOKa3aTelsiss PacCTBOPOB KHUCIOT U WIEJIIOYE ¢ M3BECTHOM
CTENEHBIO TUCCOINAINN;

macchl (00beMa, KOJIMYECTBAa BEIECTBA) MPOAYKTa PpEaKIHH, €Cld OJHO
W3 MCXOAHBIX BEHIECTB JaHO B BHJIE PACTBOpPA C OMPEACICHHOW MacCOBOW JIOJIEH
PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B U30BITKE (MMEET MPUMECH );

JI0JIA BBIXOJIa POAYKTa PEaAKIUY;

00BEMHBIX OTHOILIEHU Ta30B;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBaTh M MPOBOAUTH
XUMHUYECKUN SKCIIEPUMEHT (IIPOBEIEHUE PEAKIMI HMOHHOrO OOMEHa, MOATBEPKICHHE
KaueCTBEHHOI'O0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMpEAeSIeHuE Cpelbl pacTBOPOB
BEIIECTB C TIOMOINBI0O HMHAMUKATOPOB, W3yUYCHHUE BIHUSHUS PaA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOU PEAKIIMH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/lad 10 TeMam
«Merame» u «Hemetamisl») ¢ coOnmoeHueM MpaBui 0e30macHOro oOpalieHus
C BEIIECTBAaMU U JIaDOpaTOPHBIM 000pYyI0BaHUEM, (POPMYIIUPOBATH LIETh UCCIEIOBAHNUSA,
MPEACTABNIATh B PA3IU4YHONW (OpME pe3yNbTaThl SKCIEPUMEHTA, aHAIU3HPOBATH
Y OLICHUBATh UX JIOCTOBEPHOCTE;

28



denepanbHas padboyas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBEHB)

c(hOpPMHUPOBAHHOCTh yMEHHI: COOIOMATh TpaBWia TMOJb30BAHMS XUMHUYECKOU
MOCYI0M U JTaOOpaTOPHBIM 000pyAOBaHUEM, OOpaIllCHHUs C BEIIECTBAMH B COOTBETCTBUHU
C MHCTPYKITUSMH T10 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB, SKOJIOTHYECKU
11e71IeCO00pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B ILIEJISIX COXPaHEHUS
CBOETO 3/I0POBbS, OKPYXAIOUIEH MPUPOJHOW Cpelbl U JOCTHUKECHHUS €€ YCTOMYHMBOTO
pa3BUTHUSA, OCO3HABATh OIMACHOCTh TOKCHYECKOIO JCHCTBHUS HA JKUBBIC OPTaHU3MBI
ONPEAECICHHBIX HEOPraHNYECKUX BEIIECTB, TOHUMAas cMmbica nokaszareis [1/K;

c(hOPMHUPOBAHHOCTh  YMEHHH:  OCYIIECTBISATH  IICJICHANPABICHHBI  MMOUCK
XUMUYECKON WH(OpMAIMKU B Pa3IUYHBIX WCTOYHHMKAX (HaydyHas W ydeOHO-HaydHas
JuTeparypa, cpeiacTBa maccoBod HH(opmaruu, VHTepHET W Jpyrue), KpUTHUYECKU
aHATM3UPOBATh XUMHUYECKYI0 HMH(POpPMAINIO, TepepadaThiBaTh €€ M HCIOJIh30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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10 KJIACC
HaumenoBanme
No OcCHOBHBIE BUIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpamMmmHoOe copepKaHue
n/m 00y4aronmxcs
y4eOHOro npeaMera
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

11

[IpenmeT oprannueckon
XUMUH.

Teopus cTpoeHus
OpraHUYECKUX
COCAUHEHUM

A. M. bytneposa

8

[IpenmMer u 3HaYEHNE OPTAHUYECKOU
XUMUH, TIPEACTABICHUE O MHOTOOOpa3nuu
OPTaHUYECKUX COCTNHECHUN.
DIIEKTPOHHOE CTPOEHUE aToMa
yIaepojia: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUS. BasleHTHBIE BO3MOKHOCTH
aToMa yriaepoaa. XuMU4ecKas CBS3b

B OPraHUYECKHUX COCIMHEHUSIX.

Tunel ruOpuUIM3aIIIN aTOMA YTIIEpoa.
Mexanu3Mbl 00pa3z0BaHMs KOBaJICHTHOM
cBs13U (OOMEHHBIIN U JIOHOPHO-
AKIIEITOPHBIN).

Turel nepekpbIBaHUS ATOMHBIX
opOuTaiet: G- 1 T-CBSI3H.

OnunapHas, JBOWHAs U TPOWHAS CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranunyeckux BeuiecTs. [lonsTue

0 CBOOOTHOM pajiKaie, Hykieodue

U 3neKTpodue.

PackpeiBaTh cMBbICIT H3y4aeMbIX
MOHSATUM (BBIJETSATD UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTH 3TH MOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OTZIETHHBIX (DAKTOB U SIBJICHUIA.
PackpbiBaTh CMBICH MOJIOKEHUN
TEOPHUU CTPOCHUS OPraHUYECKUX
BemiectB A. M. bytiepoBa

U IPUMEHSATDH WX JJIs1 OOBICHEHUS
3aBHCUMOCTH CBOWCTB BEIIECTB

OT COCTaBa " CTPOECHUS.
Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEepHYTHIX, COKPAIICHHBIX,
CKEJIETHBIX ) (DOpMYJT OpPraHuyeCKUX
BEILIECTB.

Onpenensate BUABI XUMUYECKOM
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Teopus CTpoeHUsT OPraHUYECKUX
coenuHeHui A.M. bytiepoBa u ee
COBPEMEHHOE PAa3BUTHE — CTPYKTypHAas
TEOPUS OPTaHUYECKUX COCTUHEHUMN.
3HauYE€HHUE TEOPUU CTPOCHHUS
OpPTraHUYECKUX COECIUHECHHIA.
MounekysipHbI€ U CTPYKTYpPHBIE
dopmynbl. CTpyKTypHBIE (POPMYIIBI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAs,
COKpAILEHHAsl, CKEJIETHAs.
N3omepus. Buasl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnekTpoHHbIE 3PHEKTH B MOJIEKYJIaX
OPTaHUYECKUX COCTUHECHUN.
NHIyKTUBHBIN U ME30MEPHBIN

3¢ deKThI.

[IpencraBnenue o kiiaccuukanuu
OPraHUYECKUX BEILECTB.

[TonsiTe 0 GyHKIMOHATBHOM TpyIIIE.
I'omostorust. 'omoornyecKkue psijibl.
Homenknatypa opranndyeckux
cOoeIMHEHUN (cucTeMaTudecKas

Y TPUBUAJIbHBIC HA3BAHUS).
OcobeHHocT U Ki1accupuKaims
OPTraHUYECKUX PEAKLUH.
OKHCIIUTENEHO-BOCCTAHOBUTEIIbHbBIE
peaKuuy B OpraHNnYeCKOU XUMUHU.

CBsI3U (OJMHAPHBIC, KPATHBIC)

B OPTaHUYECKHUX COCTUHEHUSX.
XapakTepu3oBaTh PoJib U 3HAYCHUE
OpPraHUYECKON XUMHUU B PEIICHUN
po0JIeM KOJIOTUYECKOU, TUIIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/ITaHUN HOBBIX
MaTepHayioB, B 00ECIICYCHU U
PaIMOHATILHOTO
IPUPOJIOTIOIH30BAHUS;
MOITBEPIKIATH €€ CBS3h C IPYTUMH
HayKamH.

HUcnons30BaTh MoaeIn
OpPTraHUYCCKUX BEIICCTB

JUTSI WJUTFOCTPAIIMU X XUMHUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOECHHUSI.
Ha6nronaTe u onuceiBath
JIEMOHCTPAIIOHHBIC OTIBITHI;
IIPOBOJIUTH U OIHCHIBATH
71a060paTOPHBIEC OMBITHI
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JKCcrepuMeHTATbHbIE METOIbI
U3Y4YeHMs BellecTB U UX NpeBpalleHuii:
e JleMOHCTpauuu:

— O3HaKoMJIeHUuE ¢ oOpa3uamu
OpTraHUYECKUX BEIIECTB U MaTEPUATIAMH
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAIICHUIO
OpraHUYECKUX BEIIECTB IPU HarpeBaHUU
(ru1aBieHue, oOyTrJIMBaHUE U TOPEHUE).

e JlaGopaTOpHBIE OIBITHI:

— MOJECJIIUPOBAHNUE MOJIEKYJI
OpTraHUYECKUX BEIICCTB

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1

[IpenenvHbie
YIJIEBOAOPOIBI —
aJIKaHbl, LIUKIIOAIKAHbI

AnkaHbl. ' OMOJIOTHUECKUH psIJT AIKAHOB,
obmas hopmysa, HOMEHKIATypa

U U30Mepusl. DNEKTPOHHOE

Y IIPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT a7IKAHOB, SP°-THOPHIN3ALAS
ATOMHBIX OpOUTaJIeH yriaeposa, G-CBA3b.
dur3nyeCcKne CBOMCTBA AJIKAHOB.
XUMHUYECKHUE CBOMCTBA aJIKAHOB: PEAKIIUU
3aMeEILIECHUs, U30MEPU3aALINH,
JNETUIPUPOBAHUS, IMKIIA3ALINH,
MAPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B npupoje. CriocoOsl

Bnaners nzyuaemMpIMu XUMHYECKUMU
MOHATHSIMU.

BrIsBISITE XapakTepHbI€ TPU3HAKU
MOHSATUH, YCTAHABIIMBATh UX
B3aUMOCBSI3b, UCITOJIb30BaTh
COOTBETCTBYIOIIME MMOHITHUS

MIPY OMMCAHUU COCTABA, CTPOCHUS
Y MIPEBPALIEHUN OPTaHUYECKUX
COCIMHEHUMN.

Hcnonb30BaTh XMMUYECKYIO
CHUMBOJIMKY JIJIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
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MOJTYYCHUS ¥ IPUMEHCHUE aJTKAaHOB.
[uxnoankanel. O6mas hopmyia,
HOMEHKJIATypa U U30MEPHSI.
Oco0eHHOCTH CTPOCHHS U XUMHYECKHUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJI00yTaH) U OOBIYHBIX (IIMKJIOTEHTAaH,
LUKJIOTEKCaH) IuKJI0aakaHoB. CrocoOsbl
MOJTYYCHUS ¥ PUMEHCHHE ITUKIIOATKAHOB

2.2

Henpenenbnbie
YTIIEBOAOPOBL:
AJIKEHBI, AJTIKAIUECHBI,
AJIKUHBI

14

AJIKeHBbI. ['OMOJIOrnYecKuii psij| aIKeHOB,
o61ast popmysia, HOMEHKJIATypa.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJT aJIKEHOB,
sz-m6p1/1z[1/13auml aTOMHBIX opOuTanen
yIiiepojia, 6- U m-CBsA3u. CTpyKTypHas U
reoMeTpuueckas (yuc-mparnc-) N30MepHsl.
DuU3MYECKUE CBOMCTBA AJIKEHOB.
XUMHYECKHUE CBOMCTBA: PEAKIINN
MIPUCOCIMHEHUS, 3aMEIICHUS

B (-TI0JIOKEHUE MPH JBOMHOM CBS3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INEKMPOPUILHO20 NPUCOCOUHEHUS.
[TpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEaKUHU HA JBOWHYIO CBS3b.

CnocoObI TToTyueHUs U TPUMEHCHUE
AJIKEHOB.

Anxanuensl. Knmaccudukanus

(pa3BepHYTOH, COKpAIIEHHO,
CKEJIETHOM ) GOpMYIT YTIIEBOIOPOIOB.
VYcranaBnMBaTh NPUHAIICKHOCTh
BEILIECTB K OMPEACICHHOMY KJIaccy
yTIEBOAOPO/IOB [0 COCTABY

Y CTPOCHUIO, HA3bIBATh MX

10 CUCTEMATHIECKON HOMEHKJIIATYPE;
IIPUBOJIUTH TPUBUAILHBIC HA3BAHUS
OTJIETLHBIX MPEACTaBUTENCH
YIJI€BOJIOPOOB.

Ornpenenarb BUAbI XUMUYECKOM
CBSI3U B MOJIEKYJIaX yTJI€BOJI0POJIOB
(KOBaJIeHTHAsI HEMOJSIpHAas

U TIOJISIpHAs, G- U T-CBS3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMEpPax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITOCOOHOCTH
yTIEBOAOPOIOB OT KPATHOCTH U THUIIA
KOBAJICHTHOU CBS3U (G- U T~ CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX; a TaKKe

OT OCOOEHHOCTEN peanu3aiuu
Pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUS
pEaKILUH.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHHUE, PU3NYECKHe

1 XUMHUYECKHE CBOMCTBA, BAXKHEHIIINE
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AJIIKaJUEHOB (CONpPSKEHHbIE,
W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oc00EHHOCTH 3JIEKTPOHHOTO CTPOEHUS

Y XUMUYECKUX CBOMCTB COMPSKEHHBIX
TUMEHOB, 1,2- u 1,4-npucoeuHEeHHE.
[TonuMepu3aius ConpsKeHHBIX TUCHOB.
CniocoObl IOJTy4eHHS U IPUMEHEHHE
AJIKaJINCHOB.

AJIKUHBI. [ 'OMOJIOrMYECKUH psif] aIKUHOB,
oOmas hopmyia, HOMEHKIATypa

Y U30MeEpHUsl. DIEKTPOHHOE

Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
AITKWHOB, SP-THOPUAN3AIINS DIIEKTPOHHBIX
opOuTaneit aroma yriaepoja.
dur3nUeCcKrue CBOMCTBA AJIKUHOB.
XUMHYECKHUE CBOMCTBA: PEAKIINN
MPUCOEANHEHUS, TUMEPU3ALIUU

U TPUMEPU3ALUHU, OKUCITICHHUS.
KucnaoTHble CBOMCTBA aJIKUHOB,
UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakiy Ha TPOWHYIO
cBa3b. CriocoObI MOTyYeHUs

U IPUMEHEHHE AJIKUHOB

2.3

ApomaTudeckue
YTJIEBOJIOPOIbI (APEHBI)

ApomaTHdecKue yriieBOI0POIbI.
["'omosnoruueckuii psa apeHoB, 001Iast
dbopmMya, HOMEHKIATypa U H30MEPHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE

CIOCOOBI NOJyYEHHSI YTIEBOIOPOJIOB,
NPUHAUISKAIINX K PA3ITUYHBIM
KJ1accam.

BhISIBIISITS TEHETHUECKYIO CBSI3b
MEXIY YTIeBOAOPOAAMH Pa3INYHBIX
KJIACCOB U MOJITBEPXKAATh €€ HAIM4YNE
YPaBHEHUSMHU COOTBETCTBYIOIINX
XUMHUYECKUX peaKIni

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapakTepu3oBaTh HICTOUHUKHU
yIIEBOAOPOJAHOIO ChIPbs (HEPTH,
IPUPOIHBINA Ta3, YTOJb), CIOCOOBI MX
nepepaboTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU ATOM
HPOITYKTOB.

Hcnonb3oBath 001IEHAYYHBIE
METO/Ibl TO3HAHUS

IPU CaMOCTOSITEIIBHOM
IUTAaHUPOBAHUH, TPOBEJICHUU

Y OIMCAaHUU XUMUYECKOTO
AKcIiepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
Crnenosath mpaBuiiam 6€30macHOM
paboThI B TabopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHMS, & TAKXKE
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CTpPOEHHE MOJICKYJIbI OCH30J1a.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30a U €r0
TOMOJIOTOB: PEAKIIUU 3aMEIICHUS

B OEH30JIBHOM KOJIBLIE U YTIIEBOLOPOAHOM

paauKale, peakiuy MPUCOSANHCHHUS,
OKHCJIEHHE TOMOJIOTOB OEH30171a.
[Ipencrapienue 00 OpUEHTUPYIOIIEM
JIEHCTBUY 3aMECTUTENCH B OEH30JIbHOM
KOJIBIIE HA TIPUMEPE aTKUITBHBIX
paJuKaJIOB, KApOOKCUITBHOM,
THJIPOKCHITbHBIN, aMHHO- U HUTPOTPYIIIL,
aTOMOB TaJIOTEHOB.

OCc0OEHHOCTH XUMUYECKUX CBONCTB
ctupona. [Tonumepusarus cTupona.
CriocoObl moyueHus U MPUMEHEHUE
apOMaTHYECKHX YTIIEBOJIOPOIOB

2.4

[IpupoHbIE UCTOYHUKHU
YTJIEBOJIOPOIOB M UX
nepepaboTka

[Tpupoausiii ra3. [lonyTHeie HeTsHBIE
ra3el. HedTh u ee nmpoucxoxaeHue.
KameHHbIN yrons U IpOaYyKThI €10
nepepadboTKU.

Crioco6bl iepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,

KaTaIMTUYECKUI ), pUPOPMHUHT, TUPOJIU3.

[TponykTtel mepepaboTku HEDTH,
WX IPUMEHEHHE B TPOMBITIIEHHOCTH
U B OBITY.

npaBuiaM 0OpallleHUsl C BEIIECTBAMU
B COOTBETCTBUM C HHCTPYKLHUSAMU
BBITNOJIHEHHS TAOOPATOPHBIX ONBITOB
U MIPAaKTUYECKUX padboT

110 TIOJTYYEHHIO U H3yYEHHUIO
OpPraHMYECKUX BEIIECTB.
[IpencraBisTe pe3ynbTaTsl
JKCIIEpUMEHTa B (pOpME 3anucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaKIMii U 1eJ1aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANUTH BEIYMCIECHUS

JUISI ONIPEAEIIEHNS MOJIEKYJIIPHON
(opMyJIbl OPraHu4YEeCcKOro BEIECTBA
110 YPAaBHEHHUIO XUMUYECKON pEaKINU
Y TI0 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIIMX B €r0 COCTAB,
1o macce (00bemMy) MPOAYKTOB
CrOpaHusl.

CamoCTOSTENBHO MIIAHUPOBATH

Y OCYLIECTBJISITH CBOKO
MO3HABATEIIbHYIO IEATEbHOCTD;
IPUHUMATh aKTUBHOE y4acTHE

B IPYMNIIOBOM y4eOHOH 1eATeNbHOCTH
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I'eneTnyeckas CBA3b MCKAY pa3sIMIYHbIMA
KJIaCCaMU YIJICBOAOPOaAOB

2.5

["asmoreHnpon3BOIHBIE
YIJIEBOIOPOOB

DNEKTPOHHOE CTPOEHUE
rajoOr€HONPOU3BOAHBIX YIIIEBOIOPOIOB.
Peakiuu 3amenienus rajoreHa

Ha TUJIPOKCHUJI, HUTPOTPYIIIY,
UAHOTPYMIY, AMUHOTPYTIITY.
JlelicTBHE HA TAJIOTEHITPOU3BOIHBIC
BOJIHOTO M CIIMPTOBOTO pacTBOpa
menoun. Bzanmonericteue
JINTaJOreHAJIKAHOB C MAarHUEM M ITMHKOM.
[TonsiTHEe 0 METAIOOPTaHUYECKUX
coeuHeHuaX. Mcronp3oBanue
rajoreHNPOU3BOAHBIX B OBITY, TEXHUKE
1 B CHHTE3E.

JKcnepuMeHTAJIbHbIE METOAbI
U3y4YeHUsI BellleCTB U UX NMpeBPalleHuii:
e J/[emoHCTpaIuu:

— JeMoHcTpanus GU3nIeCKUX CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTH);

— Ka4yeCTBEHHbBIC pEaKIuU
YTJIEBOJIOPOJIOB Pa3IMYHBIX KJIACCOB
(oOecrBeunBaHKE OPOMHOM VITH HOHOM
BOJIbI, paCTBOpa MepMaHraHaTa Kajusl,
B3aMMO/ICHCTBHE alleTUICHA

C aMMHUAYHBIM PAaCTBOPOM OKCH/JIa
cepedpa);
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— o0pa3lbl I1acTMacc, KayayKoB

Y PE3UHBI;

— xomutekuu «Hedte» u «Yromby;

— BuaeodpparmeHT «Bynkanuzanus
PE3UHBI.

e JlaGopaTopHBIE OMBITHI:

— O3HAKOMJIEHHE C 00pa3naMu
MJIaCTMACC, KAyYyKOB U PE3UHBI;

— MOJEIMPOBAHUE MOJIEKYJ
YIJIEBOJIOPOJIOB H
raJIOT€HONPON3BOHBIX;

— TIOJIyY€HHE METaHa U U3yUYEHUE €ro
CBOICTB;

— TIOJIy4YEHHME alleTUIIEHA U U3YUYEHHE €TO
CBOMCTB.

e [IpakTueckue pabOThI:

Ne 1. Tlonyuenue 3THIICHA U U3yUYEHUE
€ro CBOWCTB.

e PacueTHbIC 3a71a4U:

— OIIpelesIeHUuEe MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOTO BEIECTBA

10 MAaCCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB,
BXOJISIIMX B €r0 COCTAB;

— HaXO0XACHUE MOJICKYJIAPHON (PopMyIIbI
OpPraHUYECKOr0 COEAMHEHMS 10 Macce
(00BEMY) TIPOTYKTOB CTOPAHUS;
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pacyeThl 10 YPABHEHUIO XUMUYECKOU
peakuuun

Hroro no pazaeny

35

Pa3n

e 3. Kucjiopoacoaep:kamme opranudeckue coeTHHeHHs

3.1

Crouptel. DeHon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue MojeKky (Ha mpumepe
METaHOJIa U 3TaHoJa). ['omonornueckuii
pan, obiast popmysia, U30Mepus,
HOMEHKJIaTypa U KjiaccupUKaIus
crupToB. PU3NYECKUEe CBOMCTBA
crupToB. BogopoaHas CBs3b.
XHAMHUYECKHUE CBOWCTBA: PEAKLIUN
3aMelIeHus], IeTuIpaTaliu, OKUCICHUS,
B3aUMOJICHCTBHUE C OPraHUYECKUMU

Y HEOPTaHUYECKUMHU KUCJIOTAMHU.
KauecTBeHHas peakius Ha OTHOATOMHBIC
crupThl. PU3NOIOTNYECKOE IEVCTBUE
ATaHOJa U METaHOJIa Ha OPTaHU3M
yenoBeka. CriocoObl MOTydeHUs

U IPUMEHEHHUE OJHOATOMHBIX CITUPTOB.
[IpocTtbie 3gupbl, HOMEHKIIATypa

1 n3omepust. OCoOeHHOCTH (PU3UIECKUX
Y XUMHAYECKUX CBOMCTB.

MHOroaTOMHBIE CIUPTHI: ATUIICHTJIMKOJIb
u imtepud. duznueckue U XuMUYECKUe
CBOWCTBA: PEAKIMU 3aMEILICHUS,
B3aUMOJEHCTBUE C OPraHUYECKUMU

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTH ATU MOHSITHUS
IIPU ONKMCAHUU COCTaBa U CTPOEHUS
BEUIECTB, /ISl 00bSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonp30BaTh XUMHYECKYIO
CUMBOJIMKY JJIs1 COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIIEHHOM)
bopMyI1 KUCTTOPOICOAEPIKAIIINX
OpraHUYECKUX BEUIECTB.

VY craHaBIMBaTh NPUHAJIEKHOCTD
KHUCJIOPOIOCOEPKALINX
OpPraHUYECKUX BEILIECTB

K OIPEJIETIEHHOMY KJIacCy IO COCTABY
U CTPOEHUIO, HAa3bIBaTh UX

110 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIbHBIC HA3BaHUS
OTJIETBHBIX MPEACTABUTENECH
KUCJIOPOJICOAEPIKALINX COCTUHEHNM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEeHue, pu3nuecKkue
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Y HEOPTraHWYECKUMHU KUCIIOTaMH,
KaueCTBEHHAS peaKIIns

Ha MHOTOATOMHBIE CITUPTHI.
DU3HUOIIOTUYECKOE JIEVCTBUE

Ha Opranu3Mm 4yenoBeka. CriocoOs
MOJIyYeHUS U IPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYJIbI, B3aUMHOE
BIIUSIHUE THAPOKCOTPYIIIIBI

1 0eH3051bHOTO s1pa. Guznueckue
cBoricTBa (heHona. OcoOeHHOCTH
XUMUYECKUX CBOMCTB (heHoIIa.
KauecTBennbie peakiiuu Ha (HEeHOI.
Toxcuunocth Penosna. CriocoObl
NOJIyYeHUS U MPUMEHEeHHe (eHoa.
denondopmanbAeTHIHAS CMOIA

3.2

KapOonunbHbie
COCIMHEHUS:
aJIbJICTUIBI U KETOHBI.

KapOoHOBBIE KUCITOTHI.

CnosxxHble 3UPBHI.
Kupsbl

21

KapOoHuibHbIE COCTUHEHUS: AJTbIET U/ IbI
1 KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJILHOM IPYIIIIBI.
I"'omosioruueckue psiabpl aabAeTruI0B

U KETOHOB, 0011as hopMyIa, U30Mepus
¥ HOMeHKJIaTypa. u3zndeckue CBOMcTBa
aJbJETUI0B U KETOHOB.

XUMHYECKHUE CBOMCTBA AJIbJIETUIOB

Y KETOHOB (pEaKIMK MPUCOSTUHECHHUS).
OkucrieHue anpIeru10B, KAYECTBEHHBIC
peakuuu anbaeruaoB. CrnocoObl

1 XUMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MOTYYEHUS PE/ICTaBUTENEH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAITUX COCTUHCHUM;
BBISIBJISIT TEHETUYECKYIO CBS3b
MEKTy HUMH U TTIOATBEPKIAATh €€
HaJINYUE YPABHCHUSIMH
COOTBETCTBYIOIIUX XUMHUECKHUX
PEAKLHM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
MpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CITIOCOOHOCTH
KHUCIIOPOJICOACPHKAITIX
OpraHUYECKUX BEIIECTB

OT (DYHKIIMOHAJIbHBIX TPYIII

B COCTaBE MX MOJICKYJI, B3AUMHOIO
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJICKYJIaX; a TAKXKe

OT 0COOCHHOCTH peasin3aIiiu
Pa3IUYHBIX MEXAHU3MOB IIPOTEKAHUS
pEaKIUH.

OnuceIBaTh COCTaB, XUMHUYIECKOE
CTPOEHUE U IPUMEHEHHE KUPOB

U YTJIEBOJIOB, XapaKTEPU30BaTh UX
3HAYCHUE ISl )KU3HEICSITCIIbHOCTH
OpPraHU3MOB.
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HOJYYECHHUS K IPUMEHEHUE aJIbJICTH/IOB U
KETOHOB.

OnHOOCHOBHBIE ITPENIEIbHbBIE
KapOOHOBBIE KUCTIOTHL. OcOOEHHOCTH
CTPOEHUS MOJIEKYJI KapOOHOBBIX KHCIIOT.

N3omepus u HomeHknarypa. dusnyeckue

CBOICTBA, BOJOPOIHBIE CBS3H.
XUMUYECKUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKuus d3TepUPUKALINH,
peaKiuy ¢ y4aCTUEM YTIIIEBOJOPOIHOTO
panukana.

[TonsiTrie 0 MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT: CIOXKHBIE 3pupbl. OCOOEHHOCTH
CBOWCTB MyPaBbUHOW KUCJIOTBHI.
MHoroo0pasue KapOOHOBBIX KUCIIOT.
Oco0EHHOCTH CBOMCTB HEIPEAEIbHbIX
¥ apOMaTHIECKIX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT,
THIPOKCUKAPOOHOBBIX KHJIOT.
[IpencraBuTenM BBHICIINX KapOOHOBBIX
KHCJIOT: CTeapUHOBAas1, NaIbMUTUHOBAS,
osienHoBast. CriocoObl MOTy4YeHHUSI

Y IpUMEHEHHE KapOOHOBBIX

KHUCJIOT.

CrnoxxHble 3(pUpHI.

["'omonoruyeckuit psia, oomas popmyna,
U30MepHUs 1 HOMEHKJIATypa.

Oco3HaBaTh OMaCHOCTh BO3JEHCTBHS
Ha )KMBBIE OPTaHU3MBI OTIPEACTICHHBIX
KHCIOPOACOACPKALIIX
OpPTaHUYECKUX BEIECTB U MOSCHATH
Ha MpUMEpax COCOObI YMEHBIICHHUS
Y TIPEJIOTBPAIICHUS WX BPETHOTO
BO3/ICIICTBHS HA OPTaHU3M YEIIOBEKA.
Hcnonb3oBath 0OLIEHAYYHbBIE
METO/Ibl TO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHUPOBAHUH, TPOBEICHUU

Y OIMCAaHUU XUMUYECKOTO
sKcrepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKHE pabOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpPUU

IIPU UCIIOJIb30BAHUU XUMUYECKOM
nocyzabl 1 000pyI0BaHUs, a TAKKe
npaBuiaM 0OpallleHHsI ¢ BEIIECTBAMU
B COOTBETCTBUM C HHCTPYKLHUSAMU
BBITIOJTHEHHS TaOOPATOPHBIX OTBITOB
U TIPAKTUYECKUX pabOT

T10 TOTYYCHHIO U U3YYCHHIO
OpPraHMYECKUX BEIIECTB.
[IpeacTaBasiTh pe3yabTaThl
AKCIIEPUMEHTa B OopMe 3amncu
ypaBHEHU COOTBETCTBYIOIIUX
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XKupsl: ctpoenue, puznueckue

Y XMMUYECKUE CBOWCTBA KUPOB:
TUAPOJIN3 B KUCIION U IIETOYHON
cpenax. OCOOEHHOCTH CBOMCTB KUPOB,
COJIEpIKalINX OCTaTKU HENpPEIEIbHbBIX
KHUPHBIX KUCIOT. JKUPBI B IpUpPOJIE.

MpL14 KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ICHCTBHE

3.3

VYrneBoasl

OO6mas XxapaKTepHUCTUKA yTIIEBOIOB.
Knaccuduxanus yrieroaos (MoHO-, 1U-
U TIOJTHCaXapH/ibl ).

MoHocaxapuabl: TI0K03a, GPyKTO3a,
pub03a, rajakTos3a, 1e30KCupuoo3a.
du3nYeCcKre CBOMCTBA U HAXO0XKICHHUE

B nnpupoje. Dorocunres.

XHUMMYECKHE CBOMCTBA IJTFOKO3bI:

C y4aCTHEM CIHUPTOBBIX U aIbJACTHIHOU
TpyMIl, CIIUPTOBOE U MOJIOYHOKUCIIOE
OpO’KEHHE TITIOKO3HI.

[IpumeHeHune riroKo3bl, €€ 3HaUCHHUE

B J)KM3HEICATEIIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MajabTo3a

1 J1akTo3a. BoccraHapiuBaromue

11 HEBOCCTAHABJIMBAIOIIINE

nycaxapuabl. ' Mapon3 caxaposbl.
Haxoxaenue B mpupojie 1 IpuMEHEHHE.
[Tonucaxapuabl: Kpaxmal, IIMKOTeH

pEaKIMii U 1eJ1aTh BBIBOJBI HA UX
OCHOBE.

[IpoBOAUTE BBIYKCIICHUS

JUISL ONIPEACIICHNS MOJIEKYJIIPHON
(opMyJIbl OPraHU4YECKOTO BELIECTBA
10 YPABHEHHIO XUMUYECKON pEaKIUn
Y 110 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB,
a TaK)Ke Ha OINPEICIICHUE JOJIN
BBIX0J1a IPOAYKTA PEAKLINU

OT TEOPETUYECKH BO3MOKHOTO.
CamocTosATENBHO MIJIAHUPOBATH

Y OCYILIECTBJIATH CBOXO
IIO3HABATEIIBbHYIO IESITEIbHOCTD;
IIPUHUMATh AKTUBHOE y4acTUE

B IPYMNIIOBOM y4eOHOM 1eATENbHOCTH
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u nesutono3a. CTpoeHre MakpoMOJIEKYI
KpaxmMaJia, IMKOT€Ha U LEUTIOI03bI.
®dur3nUeCcKrUe CBOMCTBA Kpaxmaia

U LEJUTION03bl. XMMUUYECKUE CBOMCTBA
Kpaxmaina (TUApOoJIn3, KayeCTBEHHAs
peakius ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIONIO3bI (TUIPOIIU3,
peakius noiydeHue 3(hupon
uestoo3sl). [lonsitue

00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCIePUMEHTAIbHbIC METOAbI
HU3yYeHHUs BelIeCTB M UX NpeBPalleHuii:
e J/[emoHCTpaIuu:

— CBOICTBA CIUPTOB: PACTBOPUMOCTD
B BOJIC, B3aMOJICHCTBHE dTaHOJIA

C HATPUEM, OKUCIICHHE 3THIIOBOTO
CIIUPTa JUXPOMATOM Kajus (BO3MOKHO
HCIIOJIB30BaHNE BUICOMATEPHUATIOB);

— Ka4YeCTBEHHBIC PEAKIIUU aJIbICTHU]IOB:
C aMMHAYHbIM PACTBOPOM OKCH/JIA
cepedpa u rugpokcuioM meau(Il);

— XUMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOM KUCIIOTHI.

e JlaGopaTopHBIE OTIBITHI:

— peaxuus IIMIEpUuHa ¢ TUAPOKCUIOM
meau(Il);
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— OKHCJIEHHE 3THJIOBOTO CIIUPTA
B JIBJETU]] PACKAIICHHON MEHOM
ITPOBOJIOKOI;

— B3aUMOJIEHCTBHE PACTBOPA IIFOKO3bI
¢ ruapokcugom meau(1l);

— B3aMMOJICHCTBUE Kpaxmana

C MOJIOM.

e [IpakTueckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3ana4 no reme «CrupThl U PEHOIIBIY;
Ne 3. Pemenue skciepuMEHTaAIbHBIX
3aja4 o Teme «KapOoHOBbIE KUCIIOTHI.
CnoxxHble 3pupbD».

e PacueTHbIC 3aa4U:

— OIpEeNEIICHUE MOJICKYJISIPHOM
(bopMyJIbl OPraHUYECKOTO BELIECTBA
10 MAaCCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; MO Macce
(oOBeMy) IPOIYKTOB CrOpaHUs;

10 KOJINYECTBY BELIECTBA (Macce,
00BEMY) TIPOTYKTOB PEAKIIUU W/UITH
VCXOJIHBIX BEILECTB;

— PpellleHHEe pacyeTHbIX 3a7a4

Ha OIIpe/IeJIEHUE JOJIA BBIX0OAA
MPOJYKTa PEAKI[UU OT TEOPETHUUECKU
BO3MOKHOTO

Hroro no pazgeny

41
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Pa3znen 4, A30Tc0z[ep>1ca1une OPraHNnvYe€CKME COCANHCHUA

4.1

AMWHBI.
AMWHOKHCIIOTEI. beltkn

12

AMWHBI — OPTaHUYECKHUE MPOU3BOTHBIC
ammuaka. Knaccudukanus aMuHOB:
anudaTUIeCKue U apoOMaTUYECKue;
MIePBUYHBIC, BTOPUYHBIC U TPETUYHBIC.
Ctpoenue mMoJeky, oo1iast popmyia,
M30MEPUS, HOMEHKJIATypa U (pu3nueckue
cBoMcTBa. XUMHYECKOE CBOMCTBA
anudaTHIeCKUX aMUHOB: OCHOBHBIC
CBOKCTBA, AIKWJIMPOBAHUE, PEAKLIUN

C @30THUCTOM KUCJIOTOM.

Conm anKuJIaMMOHHUS.

AHWINMH — NPEJICTaBUTEIh aMUHOB
apoMaru4deckoro psijaa. CTpoeHue
aHWJIMHA. B3auMHOE BIMSHUE TPYIIIT
aTOMOB B MOJIEKYJIe aHUJIUHA.
OCco0ECHHOCTH XUMHUYCCKUX CBOMCTB
anuinuHa. KauecTBeHHBIC peakiuu

Ha aHWJIVH.

CnocoObl ony4YeHue v NPUMEHEHHE
anndaTHIeCKUX aMUHOB M aHWJIMHA

U3 HUTPOOEH307a.

AmuHOKHCIOTHL. HOMeHKIIaTypa

u n3omepusi. OTieNbHbIC TPEICTABUTETN
0-aMHUHOKHUCJIOT: TJIMIIMH, aJJaHWH.
dusuyeckre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK

PackpbIBaTh cMBICH U3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPY OIHUCAHWUH COCTaBA U CTPOECHUS
BEIIECTB, JJII 0ObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOH, COKpAIIEHHOM)
dbopMyIT a30TCOePIKAITUX
OPTaHUYECKHUX BEIIECTB.

Onpenensats NPUHANICKHOCTD
a30TOCOJIEpKAIIUX BEILLIECTB

K OIPEICIICHHOMY KJIACCY MO COCTaBY
Y CTPOEHHIO, Ha3bIBaTh UX

10 CHCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTHEIBHBIX MTPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOEHHUE,
npUMEHEHHUE, PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MTOTYYEHUS TUTTAYHBIX
MPEICTABUTEINICH a30TCOIECPIKAIINX
COEUHECHHUM.

OnuceiBaTh COCTaB, CTPYKTYPY,
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aM(OTEPHBIX OPTAHUICCKUX COCTMHCHUH,
peakius MOJIUKOH ICHCAIINH,
00pa3oBaHUE MENTUAHON CBS3H.
buonorunueckoe 3HaueHHE aMUHOKHCIIOT.
CuHTe3 NenTuaoB.

benku kak npupoiHbIe MOJUMEPHI.
[IepBuunasi, Bropu4Hasi U TPETUUHAS
CTPYKTypa OeNKOB. XUMHUECKHE
CBOMCTBA OCJIKOB: THJIPOJIU3,
JeHaTypalys, Ka4eCTBEHHBIE PEaKIINU
Ha OeJKH.

JKCIePpUMEHTAIbHbIE METOAbI
HU3yYeHHUs BelIeCTB M UX NpeBPalleHuii:
e J/[emoHCTpaIuu:

— pactBopeHue 0EIKOB B BOJIC;

— JieHaTypalus OeJIKOB P HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

o [IpakTrueckue paboTHI:

Ne 4. Penienue 3kCriepuMeHTAIbHBIX
3a/1a4 10 TeMe «A30TCoJIepKalue
OpTraHUYECKUEe COCTUHEHUSY,;

Ne 5 Pemienue sxkcriepuMeHTAIbHBIX
3aaa4 o teMe «Pacno3naBanue
OpPTraHUYECKUX COCTUHCHUIN.
—Pacuernsbie 3amaun:

oTpesieNieHUE MOJIEKYIISIPHOM (hOpMYJTBI

OCHOBHBIE CBOMCTBA OCIIKOB;
HOSICHATH Ha IPUMEPAxX 3HAUYCHUE
OEJIKOB /ISl OpraHU3Ma YeJIOBeKa.
IIpoBOANTH BBIUMCIIEHUS

IUI OIPEJIEIIEHUS] MOJIEKYJISIPHOM
(bopMyIIBI OPTaHUYECKOTO BEIIEeCTBA
10 MacCOBBIM JIOJIIM aTOMOB
AJIEMEHTOB, BXOAIIMX B €0 COCTaB,
a Tak)Ke 10 YPaBHEHHSIM XUMHUYECKIX
pEaKIUH.

Hcnonb30Bath 0011I€HAYyYHbIE
METO/Ibl TO3HAHUS

IPU CaMOCTOSITETbHOM
IUTAaHUPOBAHUH, TPOBEJICHUHU

Y ONMCAaHUN XUMUYIECKOTO
sKcrepuMeHTa (1adopaTopHbie
OMBITHI ¥ IPAKTUYECKHUE PAOOTHI).
CamOoCTOATENBHO TNIAHUPOBATH

Y OCYLIECTBIISITH CBOKO
MO3HABATEIIbHYIO IEATEbHOCTD;
IPUHUMATh AKTUBHOE y4acTHe

B IPYIIOBON yueOHO! AEATEIbHOCTH
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OpPraHUYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXO/ISIIIIMX B €T0 COCTaB; MO0 Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

10 KOJTMIECTBY BellecTBa (Macce,
00bEMY) POAYKTOB PEAKIIMU

U/WIIHA UCXOJHBIX BEILECTB;

— pellIeHNe pacYeTHBIX 3a7a4

Ha OIpeieNIEHUE JJOJIU BbIX0Ja IPOAYKTa
peakiuu OT TEOPETUUECKHA BO3ZMOXKHOTO

Hroro no pazgeny

12

Pa3nen 5. BeicokoMos1eKYJISIPHBIE COCANHEHUS

5.1

BricokomounekynsipHbIe
COEJIMHECHUSA

6

OcCHOBHBIE TIOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIA:
MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MMOJIMMEPU3ALUU, CPEIHSIS
MoJeKysipHas Macca. OCHOBHBIC METO/IBI
CHHTE3a BBICOKOMOJIEKYISIPHBIX
COCJIMHECHUH — MMOJIMMEPU3AIUS

Y TIOJIMKOHICHCAITHSI.

[Tomumepubie MaTepuansl. [lnactmaccesl
(TTOMMATUIICH, TIOTUTIPOTTHIICH,
NOJUBUHUIIXJIOPHI, TIOTUCTHPOI,
HOJMMETUIMETAKPHIIAT, MOJTUKApOOHATHI,
noMdTHICHTEpedTanaT). Y TUIN3alus

U nepepadoTKa IIacTHKaA.

DnacToMepbl: HaTypaibHbIH,

Bragets n3yyaeMbIMU XUMUYECKUMHU
HNOHATUSAMU: PACKPBIBATH CMBICI
U3y4aeMbIX OHATUI U PUMEHSITh
3T MOHATHS IPY OIMCAHUH COCTaBa
U CTPOEHUS BICOKOMOJIEKYJISIPHBIX
OpraHUYeCKUX BEIIECTB,

JU1s1 OOBSCHEHUS OTIEIBHBIX (PAKTOB
Y SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIs1 COCTaBJICHUS
CTPYKTYPHBIX (POpPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB)

Y YPAaBHEHUU peaKuii
NOJIMMEPU3aLUU

Y TIOJIMKOHCHCALIHU.
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CUHTETUYECKHUE KayuyKu (0yTaueHOBBIH,
XJIOPONPEHOBBIN, U30MTPEHOBBIN)

Y CWIIMKOHBI. Pe3uHa.

BonokHa: HatypasibHbI€ (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U J1aBcaH).
JKCIepUMEHTATbHbIE METOABI
H3Y4YCHHS BELeCTB U UX NPEeBPALeHHIT:
e J/[emoHCTpaIuu:

— O3HAKOMJIEHHE C 00pa3laMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyyKoB.

e [IpakTueckue pabOThI:

Ne 8. Pemenue sxcnepuMeHTaIbHBIX
3az1ad 1o reMe «Pacno3HaBanue
IJ1aCTMAcC 1 BOJIOKOHY

OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA M IPUMEHEHHUE
Kay4yKoB, HanOosee
pacnpoCTpaHEHHBIX BUJIOB TJIACTMACC
Y BOJIOKOH.

Hcnonb30BatTh 00IIEHAYYHBIE
METO/Ibl TO3HAHUS

IPU CAMOCTOSITEIIBHOM
IUTAaHUPOBAHUH, TPOBEJICHUU

Y OIMCAaHUU XUMUYECKOTO
JKcrepuMeHTa (1abopaTopHbie
OTIBITHI U MMPAKTUYECKUE PAOOTHI)

Htoro mo paznemny 6
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME

47



denepanbHas padbovas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBECHD)

11 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB o0ydJaronmxcs

y4eOHOT O MpeaMeTa

Pa3n

ea 1. Teopernuyeckue ocH

OBbI XMMHUH

1.1

Ctpoenue atoma.
[Tepnoauueckuii 3aKOH
u [lepuonnueckas
CHUCTEMA XUMHYECKUX
AJIEMEHTOB

J.1. MenpeneeBa

9

Atom. CocTaB aTOMHBIX SIEP.
XUMHUYECKUM 31eMeHT. M30TOombI.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB. DHEPTreTUYECKUE YPOBHU

Y MOJTypOBHU. ATOMHBIEC OPOUTAIIH.
Knaccudukanus XuMu4ecKux 3J1€MEHTOB
(s-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB 10 ATOMHBIM OPOUTAISIM.
DJIeKTPOHHBIE KOH(PUTYpAIITU ATOMOB
anemeHToB | — IV nepro 0B B OCHOBHOM
¥ BO30YKJIEHHOM COCTOSTHUU,
AJIEKTPOHHBIE KOHPUTYpaAIIUX HOHOB.
DNEeKTPOOTPULIATETBHOCTD.
[lepunoanueckuii 3akoH u [leprnoanueckas
CHCTEMa XUMHUYECKHX DJICMEHTOB

.. MenneneeBa. CBsi3b
[lTepnogmueckoro 3akoHa

u [leppognyueckoi CHCTEMbI XUMAYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS] CBOMCTB XHUMHYECKUX

PackpeIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHbIE
MPU3HAKH ) U IPUMEHSITH 3TH ITOHATHS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OTJIECTHHBIX (DAKTOB W SIBIICHHM.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa [[. 1. Menpeneena

U ISMOHCTPHUPOBATH €TI0
CHUCTEMATH3UPYIOIIYIO,
OOBSICHUTENIbHYIO

Y TIPOTHOCTHYECKYIO (DYHKITUH.
XapakTepu3oBaTh dJCKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM

U BO30YXJIEHHOM COCTOSIHUM) U
MOHOB XMMHUYECKHX DJIEMEHTOB

1 — 4 nepro10B ¥ UX BaJICHTHbBIC
BO3MOYXHOCTH, HCTIONB3YS IIOHATHS
S-, p-, d-37eKTPOHHBIC OpOUTAIIH,
OSHEPTreTUYECKUE YPOBHH.
OOBSACHITH 3aKOHOMEPHOCTH
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3JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX
Y CJIOKHBIX BEIIECTB MO IPyIIam

Y nieproJiaM. 3Ha4eHHUE MePUOIUIECKOTO
3akoHa /[.1. Menneneena.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsI BelIeCTB U UX NpeBpalleHuii:
e J/[emoHCTparuu:

— BujIbI TabuI «Ilepuoanaeckas
CHCTEMa XMMUUYECKHUX DJICMECHTOB

J.1. MenneneeBay»

N3MEHCHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCIUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[leproanyeckoi CUCTEMBI

. 1. Menneneera

1.2

CrpoeHne BemecTsa.
MHuoroo6pasue
BEIIECTB

11

XuMudeckast cBsI3b. Buapl XumMmmdaeckon
CBSI3U: KOBAJICHTHAs, HOHHAS,
MeTaaandeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U JOHOPHO-AKIIEITOPHBIM.
DHeprus U ajvHa cBs3u. [1onsipHOCTS,
HAPaBJIEHHOCTh W HACHIIIIAEMOCTh
KOBAJIEHTHOM CBA3U. KpaTHbIe CBS3H.
BopopoaHas cBsizb. MeXMONEKYIIApHBIC
B3aUMO/ICHCTBH.

BaneHnTHOCTH 1 BaJICHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b DJIEKTPOHHOU CTPYKTYPhI
MOJIEKYJI C ©X T€OMETPUYECKUM
CTpoeHHEM (Ha IIpUMepe COeAUHEHUM
AJIEMEHTOB BTOPOTO MEPUOJA).
[IpencraBiieHnE O KOMIUIEKCHBIX
COCIUHEHUX.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIJICIATh UX XapaKTEepPHbIC
TIPU3HAKH ) U TIPUMEHSITH OTH ITOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIECTB, /I OOBSICHCHHS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Ornpenensitb BUIbI XUMUYECKOM
CBsI3U (KOBAJICHTHOM, MOHHOM,
METAJTUYECKOM, BOJIOPOTHOM)

B COCJIMHEHMUSIX, TUII
KPHUCTAJUIMYECKOMN PELIECTKU
KOHKPETHOTO BEIIECTRA.

OOBICHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOU CBSI3U (OOMEHHBI

U TOHOPHO-AKIIENTOPHBIN ).
OrnpenensiTe BaJIGHTHOCTD U CTETICHB
OKHUCJICHUS] XUMUYECKUX 2JIEMEHTOB
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CocTraB KOMIUIEKCHOTO HOHA:
KOMILIEKCO0Opa30BaTeb, TUTaH/IbI.
Koopaunannonnoe uucio.
HomenknaTypa KOMIUIEKCHBIX
COECTMHEHUM.

3HaYeHUE KOMIUIEKCHBIX COETUHECHUM.
[ToHATHE O KOOPAMHALIMOHHOW XUMUHU.
BemectBa MoJIeKyJIIpHOTO

Y HEMOJIEKYJISIPHOTO CTPOECHUSI.

Tumbl KPUCTALTUYECKUX PELIETOK
(CTpYKTyp) U CBOICTBA BELIECTB.
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTtuHHBIE pACTBOPBL.
[IpencraBnenue

0 KOJUIOUJHBIX PaCTBOPAX.

CnocoObI BeIpaXKeHUsI KOHIIEHTpaIuu
pPacTBOPOB: MaccoBas J0JIsl BEIIECTBA
B PACTBOPE, MOJISIpHAsI KOHLICHTPALIUS.
HacpliieHHbIe ¥ HEHACHIIIIEHHbIE
pacTBOpPHI, pACTBOPUMOCT.
Kpucramnoruaparsi.

Knaccudukanus 1 HomeHkIaTypa
HEOPTraHUYECKUX BEILIECTB.
JKCIePUMEHTAIbHbIE METOAbI

H3Y4YCHHUA BCHICCTB U UX npeBpameHm”a:

e J/lemoHCTparuu:
— MOJIENIM KPUCTALTMYECKUX PELIETOK.

B COEJIMHEHUSX Pa3JIMYHOrO COCTABA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BHJIa XUMUYECKOU CBSI3U
Y TUIA KPUCTAJUNIMYECKON PEIICTKHU.
[IpoBOUTH BEIYKCIICHUS

C UCTIOJIb30BAHUEM MOHSITHS
«MaccoBas J0Jis1 BelIeCcTBa

B PacTBOpE»
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e PacueTHbIC 3aJadyu:

— C HCIIOJIb30BAaHUEM ITOHSATUM
«MaccoBaig a0J1 paCTBOPCHHOIO
BCIICCTBA», «MOJIIPHASA KOHICHTALIWA»

1.3

XHUMHYECKHE PCaKIINn

19

Krnaccudukanuys XuMIYeCKIX peakiuit
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUU. 3aKOH COXPaHEHHUS MacChl
BELLECTB; 3aKOH COXPaHEHUS U
[IPEBPALLECHUS DHEPTUU ITPY XUMHAYECKHUX
peakuusix. TeroBbie 3G hHeKThI
XMMHUYECKUX PEAKIUH.
TepmoxumMuyeckue ypaBHEHHUS.
CKOpOCTh XMUMHYECKOU pEaKIMH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PAKTOPOB.
['oMoreHHbIE ¥ TETEPOreHHBIE PEAKIIUH.
Karanu3 u katanu3aropsl.

OOpatumMble 1 HEOOpaTUMBIE PEAKIUY.
Xumnueckoe paBHoBecue. KoHctanTa
XUMHUYECKOTO PABHOBECHSI.

@akTopbl, BAUSIOIME HA TOJIOKECHHUE
XUMHUYECKOTO PAaBHOBECHS: TEMIIEPATYPA,
JABJICHUE U KOHIIEHTPAILIMH BEILIECTB,
Y4YaCTBYIOIIHX B PEAKLUU.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CunbHbIe U clla0dble JIEKTPOJIUTHIL.
Crenenp qucconuanuu.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBIIEIATH UX XapaKTEepPHbIC
NPU3HAKHU) U IPUMEHSTh 3TU MOHITHS
IIPU OTMIMCAHUU COCTaBa U CTPOCHHUS
BEUIECTB, /ISl 00bSICHEHUS
OTJIENBbHBIX (DAKTOB U SIBJICHHIA.
KiaccuduimpoBarb XuMuyeckue
peaKuy Mo pa3InYHbIM IPU3HAKAM
(4ncay U COCTaBY pearupyrommx
BEIIECTB, TEIIIOBOMY 3P (DEKTy
peaKkiyu, U3MEHEHHIO CTEIIEHEN
OKHUCJICHUS DJIEMEHTOB,
00paTUMOCTH, YHACTHIO
Karanu3aTopa H T.IL.);
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBaHUS U KPUTEPHUH

TUI Kaccu(UKaIi XUMAYECKUX
pEaKILUH.

OOBACHATH 3aKOHOMEPHOCTH
IPOTEKAHUS XUMHUYECKHUX PEaKuit

C YYETOM UX IHEPTeTHUECKUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOPOCTHU XMMHYECKOU PeaKuu
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Cpena BOJIHBIX paCTBOPOB: KMCJIOTHAS,
HEUTpAJIbHAS, IIEJIOYHAS.
Bonopoausrii mokaszarens (PH) pactBopa.
['mpponus cosent. Peakiiun HOHHOTO
oOMeHa.
OKHCIUTENHLHO-BOCCTAHOBUTEILHBIE
peaKIuu.

CTerneHb OKUCIICHUS.

OKuCIUTENIbL U BOCCTAHOBUTEb.
[Ipoueccel okucneHus

1 BOCCTAHOBJICHHS.

Baxxueiinme okuciIuTeIm

11 BOCCTAHOBHUTEIIH.

Mertoj eKTpOHHOTO OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIaBOB
BCILIECTB.

JKCIePUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB M UX NMpeBPalleHuii:
e JleMOHCTpanuu:

— Ppa3JIoKEeHUE MEPOKCUIA BOAOPOIa
B IIPUCYTCTBHUH KaTajn3aTopa.

e JIlaGopaTopHBIE OIBITHI:

— MPOBEAECHUE PEAKIIUNA HOHHOTO
oOMeHa;

— OIIpeJIeNICHUE Cpeibl PaCTBOPOB
BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJIUKATOpA.

B 3aBUCUMOCTH OT Pa3JIM4YHbIX
(bakTOpOB, a TAKXKE XapakTep
CMEILIEHHS] XUMAYECKOTO PABHOBECHS
MO/, BJIUSIHUEM BHEITHUX
BO3JICCTBUM (ITPUHIIN

Jle IllaTenbe).

PackppIBaTh CylIIHOCTB:
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
PEAKLHMI TOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca dTUX
peaKkIuii; peakiuii HFOHHOro 0OMeHa
MyTEM COCTABJICHUS UX MOJHBIX

Y COKpAIIICHHBIX HOHHBIX YPABHEHUH;
peaKUMM TUAPOIIN3a, PEAKIUN
KOMILIEKCOOOpa30BaHUs

(Ha mpuMepe r’uIPOKCOKOMILIEKCOB
IIUHKA U aJTFOMUHUS).

[IpoBOIUTH U ONKCHIBATH
XUMUYECKUN IKCIIEPUMEHT:
ONPE/ICJICHUE CPEJIbl BOJHBIX
pacTBOPOB BEIIECTB; MPOBEICHNE
peakiuii HFOHHOTO 0OMEHa; U3y4eHHe
BIUSTHUS PA3TUYHBIX (PaKTOPOB

Ha CKOPOCTh PEAKIUH U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnienoBars mpaBuiiaM NOJIb30BAHUS
XMMHUYECKOU NOCY 10U
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e [IpakTrueckue paboTHI:

Ne 1. BiiusiHuEe paznuyHbIX

(hakTOpOB HA CKOPOCTh XMMHYECKOM
peaKuuu;

Ne 2. BausiHue paznmuyHbIX

(haKTOPOB Ha MOJI0KEHUE XUMUUECKOTO
paBHOBECHS;

Ne 3. XumMuueckue peakiuu

B pacTBOpPax 3JIEKTPOIUTOB.

e PacueTHble 3a1a4u:

— pacyeThl MacChl BELIECTBA

WK 00beMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE

UM 00BEMY OJTHOTO

U3 YYaCTBYIOUIUX B PEAKIINHU
BEIIECTB;

— BBIYMCIIEHUE MACCOBOM JOJIU

Y MOJISIPHOM KOHIIEHTpAIMH1 BEIIECTBA
B PacTBOpE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA
peaKIuu, €CJIU OJTHO M3 BEIIECTB aHO
B BHUJIE pACTBOPA C OMPEAECICHHOMN
MAacCCOBOM J0JIEW paCTBOPEHHOTO
BEIIECTBA

1 J1a0OpaTOPHBIM 000Dy TOBAaHHEM.
[IpencraBisTs pe3ynbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (popme 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEAKLINN

U JIeaTh BBIBOJIBI HA UX OCHOBE.
[IpoBoAUTH BEIYHMCICHUS:

C UCTOJIb30BAHUEM TIOHSATHUS
«MaccoBas J10JIs BelllecTBa

B PACTBOPE», a TAKXKE [0 YPABHEHHSIM
XUMUAYECKHX PEaKlnii, B TOM YHCIIe
TEPMOXHUMHUYECKUE PACUEThI

Hroro no pazgeny

39
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1 | Hemeramsl

31

[TonoxeHne HEMETAJLIIOB

B [leprnonueckor cucteme XUMUYECKUX
anemenToB /.M. MeHaeneeBa

1 0COOEHHOCTH CTPOCHUS UX aTOMOB.
du3nYeCcKrue CBOMCTBA HEMETAJJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpe

KHCJIOPO/Ia, cepbl, hochopa 1 yriepoia).

Bonopoa. [lonyuenue, pusnyeckue

Y XUMHUYECKHE CBOMCTBA (pEeaKIuu

C METaJyIaMU U HEMETAJJIAMH,
BOCCTaHOBJICHHE OKCHUIOB U COJIEH).
I'mppuasl. TorIMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B mpupoze,
CHocoO0bI Moay4YeHus puzndyeckue

Y XMMUYECKUE CBOKCTBA.
I'anorenoBonopoasl. Baxxueimue
KHUCIIOPOCOJIEpKAILNE COETUHEHUS
rajioreHoB. JJabopaTopHbie

Y TIPOMBIIIJICHHBIC CTIOCOOBI MOTYYCHUS
rajoreHoB. [I[puMeHeHre rajoreHoB

Y UX COCIMHECHUM.

Kucnopon, o3oH. JJabopatopHbie

Y TIPOMBIIILJIEHHBIE CITOCOOBI MTOTYUEHUS
kuciopoaa. duznueckne 1 XUMUYECKUE
CBOKCTBA KHCJIOPOJIA U 030HA; UX
npuMeHeHue. OKCuabl U IEPOKCHUIBI.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEIIECTB, JJII 0ObSICHEHUS
OTZIETBHBIX (DAKTOB U SIBICHUIA.
OO0BsCHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB HEMETAIIJIOB U
UX COCIUHEHUN C YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKCHUS

B [Ieprnonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

J. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
0011I1Me XUMHYECKHUE CBOMCTBA
HEMETAJUIOB, X BAXKHEHIINX
COEIMHEHH, TOATBEPKIAS ITO
onycaHue NpUMEPAMH YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX
pEaKILUH.

CocTaBnsTh ypaBHEHHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakiuii HOHHOTO OOMeHa
Y PACKPBIBATH UX CYIIHOCTh

C MOMOIIBIO 3JIEKTPOHHOTO OanaHca
Y MOHHBIX YPABHEHUM.
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Cepa. HaxoxaeHue B mpupo/ie, CnocoObl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBorictBa. CepoBOOPOI, CYIb(DHIBIL.
Oxcupsl cepri(IV) u (V). Cepancras

Y cepHasi KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeneHue cepbl U €€ COeTMHEHU.
A3zot. Haxoxnenue B mpupo/ie, Criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30THCTasi M a30THAsI KUCITIOThI

U ux conu. OCOOEHHOCTH CBOWCTB
a30THOM KUCIOTHL. [ [pumeHnenne azora

U €T0 COCIMHEHUN. A30THBIE YIOOpEHUSI.

®docdop. Haxoxaenue B mpupose,
CHOCOOBI MOMy4YeHUs1, PU3NUECKUE

U XuMu4eckue cBorictBa. Dochu s

u pochun. Oxcuasl hochopa,
optodocdopHas Kuciaora u ee Cou.
[Tpumenenue docdopa u ero
coenunennii. ochopusie yaoOpeHus.
Yraepoa. Haxoxienre B mpupose,
CHoCOOBI MoMy4YeHus1, Gu3nuecKkue

U XUMHUYECKue CBOMCTBA. OKCUIBI
yraepoaa(ll) u (IV), yronbHas kuciora
u ee conu. [Ipumenenue yriepoa u ero
COEUHEHHU.

XapakTepu3oBaTh BIUSHHE
HEMETAJJIOB M KX COCTMHEHHI

Ha KUBbIE OPTAaHU3MBI; OIIMCHIBAThH
MPUMEHEHHE B PA3IUYHBIX 00JIACTAX
MIPAKTUYECKOMN JEATENBbHOCTH
YEJIOBEKa.

[ToaTrBepxaTh CyleCTBOBAHUE
TEHETUYECKOMN CBSI3U MEXIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuu.

[IpoBoauTh peakumu,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEILIECTB; PACIIO3HABATH
OTNBITHBIM MYTEM aHUOHHBI,
MPUCYTCTBYIOIIHE B BOJAHBIX
pacTBoOpax.

HabmtonaTh u onuckeiBaTh
J€EMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIFHO IIAHUPOBATb,
MPOBOJIUTH U OMUCKHIBATH
XUMUYECKUN SKCITEPUMEHT
(J1abopaTOpHBIE OTBITHI U
paKkTUIecKue paboThi);
MPEJCTABIATH PE3YJIbTATHI
XUMHUYECKOT 0 SKCIIEPUMEHTA
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Kpemuuit. Haxoxnenue B npupoe,
CIIOCOOBI MOTYyUYeHHUS, PU3UICCKUE

U XUMHUYeckue cBoiicTBa. OKcu
kpeMmHusI(I1V), kpeMHHEBast KUCIIOTA,
curKaTel. [I[ppuMeHenrne KpeMHUs U ero
coenuHeHni. CTEKJI0, €ro Mojy4eHue,
BUJIbI CTEKOJL.

JKCrepUMeHTATbHbIE METObI

HU3yYeHHUs BeLIeCTB M UX NpeBPalleHuii:

e JleMOHCTpanuu:

— 00pa3Ibl HEMETAJIJIOB,

— TopeHue cepsl, pocdopa, xenesa,
MarHusi B KUCIOpPOJE.

¢ JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHBIE PEaKIUU

Ha HEOPTaHUYECKHE NOHBI M KATHOH
BOJIOPO/A;

— TIOJIyYE€HHE U COOMpPaHKE ra3oB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemienue 3kcriepuMeHTaIbHBIX
3aa4 1o TeMe «l anoreHsy;

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3anay no teme «Cepa u ee COeAMHEHUS.
Ne 6. Pemmenue 3xcniepuMeHTaIbHBIX
3a1a4 1o Teme «A30T u ¢pocdop 1 ux
COEJIMHEHUS.

B (popMe 3amiCH YpaBHEHUIN
COOTBETCTBYIOIINX PEAKIIMI U 1€J1aTh
BBIBO/IbI HA UX OCHOBE.

CrnienoBats mpaBUiiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
J1a60paTOPHBIM 000PYI0BAHUEM.
[TpoBOIUTH BEIYKCIICHUS

10 YPaBHEHUSIM XUMHUYECKUX
peaKuuu.

CamoCTOSTENBHO MIIAHUPOBATH

U OCYIIIECTBJISTH CBOIO
MO3HABATEIBHYIO ICSITEIbHOCTD;
MPUHUMATh AKTHBHOE y4acTHE

B IPYIIIOBON y4eOHOM JIeATeIHbHOCTH
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—PacueTtnble 3a1aun:

BBIUMCJICHHE MacChl BEIlECTBA

WM 00beMa ra3oB 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MAcCE

WM 00BEMY OJTHOTO M3 YYaCTBYIOITUX
B PEaKIUU BEILIECCTBR;

— BBIYMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaKIuH, €CJIH OJTHO 13 BEIICCTB UMEET
MIPUMECH;

— BBIYUCJIEHHE MaccChl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOTYKTa
pEeaKIMH, €CITM OJHO U3 BEIIECTB JaHO
B BHJIC pacTBOPA C ONPEACICHHOMN
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIICCTBA;

— BBIYHCIICHUE BBIXOJIa TIPOYKTA
PEeaKIMK OT TEOPETUICCKH BO3MOKHOTO

2.2

MeTtajuibl

23

[Tonoxxenne metamios B [lepuoanueckoit
CHUCTEME XUMHUYECKHUX AJIEMEHTOB.
Oc00EHHOCTH CTPOCHHMS AIEKTPOHHBIX
000J109€K aTOMOB METAIIJIOB.

OO6mue hu3nyecKre CBOMCTBA METAJLIOB.
[IpuMeHeHre MeTaIOB B OBITY, IPUPOJIE
1 TexHuke. CriaBbl METAJLJIOB.
DNEKTPOXUMHYECKUH sl HAPSKEHU I
MeTaioB. O61ue cnocoObl MOMyYSHUS

PackppIBaTh CMBICT H3ydaeMbIX
MOHSATHUM (BBIACIATH UX XapaKTEePHBIS
TIPU3HAKH ) U TIPUMEHSITH 3TH ITOHATHUS
IIPH OTIMCAHUM COCTaBa M CTPOCHUS
HEOPTaHUYECKHUX BEIIECTB,

JUIS1 OOBSICHEHHSI OT/ICIIBHBIX (PaKTOB
U SIBJICHUM.

OOBsACHATH 0011IME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB DJIEMEHTOB —
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METaJUIOB: THIPOMETAJUTYPIrus,

MUPOMETAILTYPIHUsl, HIEKTPOMETAILTY PTHsl.

[TonsATHE O KOPPO3UM METAIIIOB.
CnocoObl 3a1UThI OT KOPPO3HH.
OO6mr1ast XapaKTepruCcTHKA METAILIOB

| A-rpynnsl [leproanueckoii cucTemMbl
XMMHUYECKUX 3JIEMEHTOB. Hatpuii

U Kajaui: mojiydeHue, Gu3ndeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BENMIECTB M UX COCTUHCHUM.
OO6m1ast XxapakTepuCTUKA METAJIJIOB

Il A-rpymims! [lepruonyueckoit cucteMbl
XUMHUYECKUX JJIEMEHTOB. Maruuii

U KaJbIIUi: TTOJIy4eHUE, PU3NUECKHE
U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE
MIPOCTHIX BEIIECTB M UX COCTMHCHUM.
XKecTtkocTb BOfbI U CIIOCOOBI €€
yCTpaHEHUSI.

AIOMUHMI: TONydeHue, Gu3ndaecKkue
Y XUMHYECKHE CBOMCTBA, MPUMCHCHHE
IIPOCTOTO BEIIECTBA U €TO COSAMHEHUH.
AmMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCHJIA ATFOMUHUS,
TUAPOKCOKOMITIIEKCHI ATFOMUHUSL.
OO6m1ast xapaKTepruCcTUKa METAJLIOB
no6ouHbIX noarpymnmn (b-rpymi)
[Teprnoanueckoii CUCTEMbI XUMUYECKUAX

METAJIJIOB U UX COCIMHEHUH C yUETOM
CTPOCHUS UX ATOMOB U TIOJIOKECHUS
B [lepunonnueckon cucreme
XUMHYECKUX IIIEMEHTOB

J. . Menneneena.
XapaxkTepu3oBaTh (OMKUCHIBATH)
o0l1ue XMMHUYECKUE CBOMCTRA
METAJJIOB, MX Ba)KHEUIIINIX
COEAMHEHUM, TOATBEPKIAS 3TO
OTIMCaHUE TPUMEpPaMU YpaBHEHU N
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKkuuii; MpUMEHEHUE METAIIJIOB

B Pa3JIMUHBIX 00JACTAX
MIPAKTUYECKOM JIEATEIIbHOCTU
YEJIOBEKA, a TAKYKE UCITOJIb30BAHUE
WX JIJIS CO3/1aHUSI COBPEMEHHBIX
MaTepUagoB U TEXHOJIOTUH.
OnuchiBaTh COCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HH.
PackppiBaTh CylHOCTh
OKHCITUTEIHbHO-BOCCTAHOBUTEIBLHBIX
peakuii MocpeICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OajaHca dTUX
pEaKLUH.

[IpoBoauTh peakiuu,
NOATBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3Y4YaEMbIX BEIIECTB,
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AIIEMEHTOB. pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
duznyeckre 1 XMUMUYECKHE CBOWCTBA METAJIJIOB, MPUCYTCTBYIOIINE

XpoMa U ero coeTMHeHui. OKCUabI B BOJIHBIX pacTBOpax.

u ruapokcuasl xpoma(ll), (1) u (V1). [TpoBOIUTH U OMHUCHIBATH

Xpomatbl U AUXPOMATHI, UX XUMUYCCKUN IKCIIEPUMEHT
OKHUCJIUTENIbHbIE CBONCTBA. (J1abopaTopHbBIE OMBITHI U
[Tomydenure u mpUMEHEHHE XPOMaA. paKTUIECKUE PaboThI);
Pu3NYECKHE U XUMAYECKUE CBOMCTBA IIPEJICTABIIATh PE3YIbTaThI
MapraHiia ¥ €ro COeIMHEHUH. XUMHUYIECKOTO IKCIIEPUMEHTA
OcHoBuble coenuaenus maprania (I1), B (hopme 3amnucu ypaBHEHUH

V), (VD) u (VII). COOTBETCTBYIOIIUX PEAKIIUI U J€TaTh
[lepmaHraHaT Kajus, €ro OKUCIUTEIbHBIC | BBIBOJBI HA UX OCHOBE.

CBOMCTBA. CrnienoBats npaBHiIaM NOJIb30BAHMS
Pur3nUEeCKUEe U XUMUYECKHUE CBOKCTBA XUMHUYECKOU MOCY 10U

xKeJesa u ero coequHeHun. OKCUapbl, U JIa0OpaTOPHBIM 000PYIOBAHUEM.
rugpokcuabl u conu xxenesa(ll) u (11). [TIpoBOAUTH BBIYKCIICHUS
[Tommydenune u mpuMEHEHHE JKeTe3a 10 YPaBHCHHSIM XUMUYCCKUX

Y €T0 CILIAaBOB. pEaKIMH.

Menb: nonydyenue, puznueckue u CaMocCTOATENBHO TUTAHUPOBATH
XUMUYECKUE CBONCTBA, TPUMEHEHUE M OCYIIIECTBIISITH CBOIO

IPOCTOrO BEIIECTBA U €r0 COSTUHEHUH. MI03HABATEIILHYIO JCSTEIIEHOCTD;
[{uHK: monyuyeHue, pusndeckue MPUHUMATh AKTUBHOE y9aCcTHE

¥ XUMHYECKHE CBOMCTBA, MPUMCHCHHE B IPYMIIOBON y4eOHOM IeATEeIHbHOCTH

IPOCTOrO BEIIECTBA U €r0 COSTUHEHUH.
AMdoTepHbIe CBOMCTBA OKCHIA

Y TUIPOKCHIA ITUHKA,
THIPOKCOKOMITIIEKCHI ITUHKA.
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JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NpeBPallleHMIi:
e JleMOHCTpauuu:

— KoJUIeKIUs «MeTaibl ¥ CIIaBbI»;

— B3aUMOJICVCTBUE LIEIOYHBIX

Y IIEJIOYHO3EMENIbHBIX METAJIOB C BOJIOU
(BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

e JlaGopaTOpHBIE OMBITHI:

— B3aUMOJICVCTBUE LIETOYHBIX

Y NIEJIOYHO3EMETBHBIX METAIIJIOB C BOJIOU
(BO3MOXXHO HCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB);

— B3aUMOJICHCTBUE THUIPOKCHJIOB
QITIOMUHUS U [IMHKA C PaCTBOpaMU
KHCJIOT U IISJIOUCH;

— KA4eCTBEHHbIE PEAKIIUH HAa KATUOHBI
METaJIOB.

e [IpakTrueckue paboThI:

No 7. PenieHue 3KkCriepuMeHTAIbHBIX
3a/1a4 1o TeMe «MeTaylyibl rIIaBHBIX
NOATPYIII;

Ne 8. Pemrenne skCepuMEHTAIBHBIX
3a7ad4 1o reMe «MeTtauibl TOOOYHBIX

MOATPYIIID.
e PacueTHbIC 3a1a4U:
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— BBIYHCJIEHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKLNH, €CIIU OJTHO U3 BEUIECTB JTAHO
B BUJIC PACTBOpPA C ONPEAECIEHHON
MAaCCOBOM JI0JIEW paCTBOPEHHOTO
BEIIIECTBA, WJIM UMEET MPUMECH;

— BBIYMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEaKLMH, €CIIU OJTHO U3 BEUIECTB JTAHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAacCCOBOM JI0JI€W paCTBOPEHHOTO
BEIECTBA;

— BBIYUCJICHUE BBIXO/a MPOIYKTa
peaKkuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny

Pasznea 3. XuMus M )KH3Hb

3.1

MeTtoabl O3HAHUS
B XUMUM.
XUMUA U KU3HD

Ponb xumuu B obecriedeHuun
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA.
IToHATHE O HAYYHBIX METONAX MTO3HAHUS

U METOJOJIOIMH HAYYHOI'O UCCIICAOBAHUI.

Hay4nble mpUHIMITEI OpraHU3aInuu
XHUMHAYECKOTO TIPOU3BO/ICTBA.
[TpombITIIEHHBIE CTTOCOOBI MTOTYYICHUS
BOXHEUIIIMX BEIISCTB (Ha MpUMepe
POM3BOJICTBA aMMHUAKa, CEPHOM
KHCJIOTHI, MeTaHoua). [I[poMbIniuieHHBIE
CIOCOOBI MOIYYEHUS METAJLIIOB

PackppIBaTh pOJIb XUMHUH B PEIICHUN
HHEPreTUYCCKHX, CHIPhEBBIX

1 DKOJIOTHYECKHUX TPOoOIeM
YEJIOBEUECTBA, OMMCHIBATH OCHOBHBIC
HAIIPaBJICHUS Pa3BUTUS XUMHUYECKOM
HAYKH M TEXHOJIOTHH.

[TpumensaTs mpaBuia 6€30MacHOTO
oOpallleHHsI C BEIeCTBAMH,
UCIOJIb3YEMbIMU B TTOBCETHEBHOM
KU3HU; a TAKKE MTPaBUIIa
0€30macHOT0 MOBEICHUS B IIETISX
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Y CIUIaBOB. XMMUUYECKOE 3arpsi3HEHUE
OKPYXaroUIEH CPEIbl U €ro MOCIEICTBUS.
Ponps xumMuu B o0ecrieueHun
dHEPreTUYECKOoM 6€30MaCHOCTH.

XUMUS ¥ 3[I0POBbE YETOBEKA.
JlekapcTBeHHbIe cpencTBa. [IpaBuna
MCII0JIb30BaHUS JICKAPCTBEHHBIX
npemnaparoB. Poyib XxuMuu B pa3BUTHH
MEIULIVHBI.

Xumust muiyd. OCHOBHBIE KOMIIOHEHTBI
muny. [Tuiessie no6aBku. Poinb xumun
B 00CCIICUEHUH MMHIIEBON 6€30IaCHOCTH.
Kocmernueckue u napdromepHbie
cpeacrsa. berroBas xumus. [Ipasuia
0€30I1aCHOT0 UCIIOIb30BaHUs MPETapaToOB
OBITOBOM XMMHH B IIOBCEIHEBHOU KU3HH.
XUMHUsl B CTPOUTEINLCTBE. BakHenme
CTpPOUTENIbHBIE MaTEepUabl (LIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepuaoB.

XUMHUS B CEIIbCKOM XO3SIUCTBE.
Opranuyeckue 1 MUHEPaIbHBIC
yI00OpeHusl.

Heoprannueckue Mmarepuanbl
(KOHCTPYKIIMOHHBIE MaTEPHUaIbl, KPACKH,
CTEKJIO, Kepamuka). Marepuaibl

1151 SeKTpoHukH. HanoTexHosornm

cOepeKeHUsI 3I0POBbS

Y OKPY’KaroLEeH MPUPOAHON CPEJIBI;
MIOHUMATh OMACHOCTh BO3JICHCTBUS
Ha JKUBBIE OPTraHU3MbI OIIPEICIICHHBIX
BEIIECTB, cMbIcH mokazarens 11K,
MOSICHSITH HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS U IPEAOTBPAILICHUS UX
BpPEIHOT'O BO3JECHUCTBUS.
AHaIM3UPOBATh U KPUTUYECKH
OIIEHUBATh HH(POPMAIIUIO, CBA3AHHYIO
C XMMUYECKUMU MPOLECCAMU U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaIOIIEH CPEIbI.

Hcnonbs30BaTh NOTYy4YEHHBIE 3HAHUS
U TIpeJICTaBIIeHUs O cepax
JEATEeIbHOCTU, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJOTHSIMU,
KaK OCHOBY JIJIs1 ODUEHTAIINU

B BBIOOpE CBOEH Oynylein
npodeccuoHaNbHOM 1eSITeIbHOCTH.
Hcnonbs30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 111 O0OBSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUH,
UMEIOIIUX €CTECTBEHHO-HAYYHYIO
PUPOJTY, MPOTHO3UPOBAT,
aHaJM3UPOBATh U OLIECHUBATh

C TIO3ULIMH SKOJIOTUYECKOU

62



denepanbHas padbovas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBECHD)

0€e30I1aCHOCTH ITOCJIEACTBHS OBITOBOM
Y TIPOM3BOJICTBEHHOU JEATEIHHOCTH
YeJI0BEKa, CBI3aHHOM

C TIepepabOTKOM BEIIECTB;
UCIIOJIb30BATh TIOJTyYCHHBIC 3HAHUS
JUTSI IPUHSTHS TPAMOTHBIX PeIICHUN
po0JIeM B CUTYaIIHIX, CBSI3aHHBIX

C XMMHUEH.

[TpuaUMATE y9acTHe B 00CYKICHUU
po0JieM XUMHYECKOMN

¥ DKOJIOTMYECKOW HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3HITHIO
1o npobJyemMe 1 mpeaiarath
BO3MOYKHBIC ITyTH €€ PEIICHUS

Htoro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

102
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MEPEYEHDb (KOJJU®PUKATOP) MNPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOHN OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEPKAHUMS IO XUMHNHN

JUst poBeJIeHUsl €IMHOTO TOCYAapCTBEHHOrO 3K3aMeHa o xumuu (nanee — EI'D
0 XHMHH) HCIOJB3yeTCsS MepedyeHb (KoAU(GUKATOpP) IPOBEPsSEMbIX TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMBbI CPEIHEro OOIIero
00pa3oBaHUsI U PJIEMEHTOB COJICPIKAHMS.

IIpoBepsiemblie Ha EI'D no xumnu TpedoBaHus K pe3yjibTaTaM 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJibHON POrpaMMBbI CpeIHero o0uero 00pasoBaHust

Kon [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTO OCHOBHOU 00pa3oBaTeILHON MIPOrpaMMbl CPEHETO OOIIETO
TpeOOBaHUS 00pazoBaHUs

1 Brnanenue cucteMoli XUMHYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
1.1 OCHOBOTIOJIAraOIIKE MOHIATHUS (XUMUYCCKUM SJIEMEHT, aTOM, U30TOIIbI,

9JIEKTPOHHAsE 000J04YKa aroma, S-, P-, O-3JEKTpOHHBIC OpPOUTAIH
aTOMOB, OCHOBHO€ U BO30YXJIEHHOE COCTOSIHME aTOMa, UOH, MOJIEKYIa,
BAJICHTHOCTb,  JJIEKTPOOTPULATENIBHOCTh, CTENEHb  OKHCIICHHS,
XUMHUYecKasi CBsi3b ( O u T-CBA3b | gpaTHBIC CBSI3M), THOPUIU3ALIMS
aTOMHBIX OpOHMTaseH, KPUCTAIUIMYECKAsl PeIIeTKa, MOJIb, MOJISIpHAs
Macca, MOJSPHBIA 00BEM, MOJISIpHAs KOHIICHTPAIMs, PAaCTBOPHI
(MCTUHHBIE, AUCTIEPCHBIE CUCTEMBI ), KPUCTAIIOTUPATHI, YIJIEPOIHbIN
CKeTeT, (PYHKIIMOHAJIbHASI TPYIINa, paguKall, H30MEpPbI, CTPYKTypHas
dopmyna, wuzomepust (CTpyKTypHas, TeoMmeTpuyeckas  (Iuc-,
TPaAHCU30MEPUST), TOMOJOTHUUECKUNA PsZl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHUCIIOPOJI- U @30TCOJIEPKAIINE COSTMHEHHSI, OMOJIOTHYECKU aKTUBHbBIE
BemiecTBa  (YrJI€BOJbI, JKUPBI, O€JIKH), MOHOMEp, IMOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAUHEHUS, KPEKUHT,
pudOpPMHUHT,  THUMNBI  XUMHUYECKHX  peaKkiuil  (OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE, 9K30- U DHJAOTCPMHUUECKHE, PEAKIIMA MOHHOTO
oOMeHa, TOMO- W TEeTEepPOreHHBbIe, OOpaTHUMbIe W HEOOpaTUMEIE),
pacTBOp,  DJCKTPOJMTBI,  HEDJIEKTPOJUTHI,  DJICKTPOJUTHUECKAs
JMCCOIUAIINS, CTENEeHb JTUCCOIUAIN, OKUCIUTENb, BOCCTAHOBUTEIIb,
ANEKTPOJIN3, CKOPOCTh  XUMHUYECKOM  peakluuH, XHUMHYECKOE
pPaBHOBECHE)

1.2 TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHHUSI OPTaHUYECKUX
BeiiecTB A.M. byTnepoBa, Teopusi 3JIEKTPOJIUTUUECKON JUCCOLUALINH,
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[Tepuoauyeckuii 3akon JI.11. Menpaeneena, 3aKoH COXpaHEHUS MaCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUYECKHUE
3HAHUS, JISKAIIME B OCHOBE IOHUMAaHWS IPUUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUW, COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAMOJIEKYJISIPHOM YPOBHSIX

1.3

MpCACTAaBJICHNUA (0) MCXaHHU3Max XUMHUYCCKHUX pCaKHHﬁ,
TCPMOANHAMUYICCKUX )51 KHMHCTUYCCKHUX  3aKOHOMCPHOCTAX ux
IMPOTCKAaHUs, O XUMHUYICCKOM PaBHOBCCUUN, JUCIICPCHBIX CUCTEMAaxX

1.4

q)aKTOJIOI‘HIIGCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJYUCHHUU
U 0e30IIaCHOM MCHOJB30BAHUM  BaKHEHIIHNX HCOPraHU4YCCKHX
N OPraHN4YCCKUX BCUICCTB B 6BITy " Hp&KTH‘-I@CKOfI ACATCIIPHOCTU
YCJIOBCKA

1.5

oO1re HayYHbIC TIPUHIIAITHI XUMUYECKOTO TIPOU3BOJICTBA (Ha TpUMEPE
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHUaKa, METaHoJa, MepepadoTKu
HeTH)

CdopMupoBaHHOCTH YMEHUH BBISIBIISTH:

2.1

XapakTepHbIC TIPU3HAKK W B3aUMOCBSI3b M3YUYCHHBIX TOHSTHUM,
MPUMEHATh COOTBETCTBYIOIIWE IOHATUS MPU OINUCAHUUA CTPOCHUS
M CBOMCTB HEOPraHWUYECKHMX M OPraHMYECKUX BEIIECTB M UX
MpEeBPaLICHUN

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUN C MOHSTUSIMU U MPEJICTABICHUSIMU
JIPYTUX MPEIMETOB JyIsi 00Jie€ 0CO3HAHHOTO TOHUMAHUS U OOBSICHEHUS
CYIIHOCTH MaTepUaIbHOTO €UHCTBA MUPa

CdopMupoBaHHOCTH YMEHUS UCIIOJIb30BATh:

3.1

HanMMCHOBAHHU XHMHYCCKHUX COGI[HHCHI/Iﬁ MCKAYHApPOIHOI'O COIO3a
TeopeTquCKOﬁ u HpHKHaI[HOﬁ XMMHH W TPHUBHAJIIBHBIC HA3BaAHMA
BCHICCTB, OTHOCAIIMNXCA K HM3YYCHHBIM KJIacCaM OPIraHHYCCKHX
N HCOPTaHNYCCKUX COCI[I/IHCHI/Iﬁ

3.2

XUMHUYECKYIO CUMBOJIMKY JJIS COCTAaBJICHUs (DOPMYJT HEOPTaHUYECKHUX
BEILIECTB,  MOJICKYJISIPHBIX M CTPYKTYPHBIX  (Pa3BEpPHYTHIX,
COKPAIIIEHHBIX W CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIIECTB

CdopMupoBaHHOCTH YMEHUS KJIaCCU(UIIUPOBATH:

4.1

HEOPraHUYECKUE BEIECTBA, CAMOCTOSITENIBHO BHIOMPATh OCHOBAHMS
U KpUTEPUH 7151 KITACCU(DUKAIIMU U3YYaeMbIX XUMHUYECKUX 0OBEKTOB

4.2

OpPraHMYECKHE BEILECTBA, CAMOCTOSATENIbHO BBIOMpPATh OCHOBAHMS
U KPUTEPUH 7151 KITACCU(DUKAIIMU U3YYaeMbIX XUMHUYECKUX 0OBEKTOB
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4.3

10 Pa3JIMYHBIM MPU3HAKAM (YHCITy U COCTABY pearnupyrolnX BEIIeCTB,
TeIIoBoMY 3(deKTy peakmuu, U3MEHEHHWIO CTEICHEH OKHCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEaKIIMK, YYACTHUIO KaTalIu3aTopa)

ChopMupoBaHHOCTh ~ YMEHHUS  XapaKTEPHU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30YKJICHHOM COCTOSIHUM ) 1 HOHOB
XUMHUUYECKUX 3JieMeHTOB 1 — 4 mepuonoB llepuoandeckoit cuctemsl
J.N. MenneneeBa u MX BAJICHTHBIE BO3MO>KHOCTH, UCITOJIb3YsI IOHATHS
S-, p-, d-a1eKTpOHHBIE OPOUTANIH, YHEPIETHUCCKHIE YPOBHH

ChopmupoBaHHOCTH YMEHHS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHMYECKHUX DBJIEMEHTOB M 00pa3yeMblX UMHU COCAMHEHUI
I10 IIEpUOJIaM U TpyIam

CpopMUpOBaHHOCT, YMEHHSI COCTABIISITh YPABHEHUSI XUMHUYECKHUX
pEaKLMi U PaCKPbIBATh UX CYLIHOCTH:

7.1

OKHCIHNTECIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ mocpeaCTBOM
COCTaBJICHUA JJICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

7.2

YPaBHCHUA peaKuHﬁ Pa3IMYHBIX THIIOB; IIOJHBIC M COKpPAIICHHBLIC
YPaBHCHUA peaKuHﬁ HOHHOTI'O O6M€Ha, YUYUThEIBass  YCJIOBHA,
IIPpHU KOTOPBIX 3TH PCAKIIMHU UAYT J0 KOHIIA

7.3

peakiuil TUAPOIU3a, peakluii KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe
THIPOKCOKOMITIIEKCOB IMHKA U aTFOMUHHS )

CdopMupoBaHHOCTH YMEHHUS IOJTBEPKAATh:

8.1

Ha KOHKPETHBIX IPUMEpax XapaKTep 3aBUCUMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OpPraHMYECKMX COCAMHCHHWI OT KPAaTHOCTH M THIIA
KOBaJICHTHON cBsi3u (O~ m T-CBA3N) p3apMHOr0 BIUSIHHSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX, a TAK)Ke OT OCOOCHHOCTEH pean3aiun
pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS PEaKIUit

8.2

XapakTEepHbIE XMMUYECKUE CBOMCTBA BEIECTB COOTBETCTBYIOLIMMHU
DKCIEPUMEHTAMHU U 3AMKUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUI

CdopMupoBaHHOCTh YMEHUS XapaKTEPU30BaTh COCTAB U BaXKHEHIIIME
CBOMCTBa BEILECTB, MNPHUHAJIEKAINUX K ONPEACICHHBIM Kiaccam
U TpYyIIaM COE€IWHEHUN (IIPOCThIE BEIIECTBA, OKCUIBI, TUAPOKCHIBI,
COJIM; YTJIEBOJOPO/IbI, TPOCTHIE YPUPHI, CIUPTHI, PEHOIIBI, aJTbACTUIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOKHBIE 3(UPDI, KUPBI, YTIECBOIDI,
aMUHBI, aMUHOKHCIIOTBI, OCJIKH)

10

ChopMupoBaHHOCTh YMEHHUS TMPOBOJIUTH PACUETHl MO XUMHUYCCKUM
dbopmyamM U ypaBHEHUSIM XHUMHUYCCKHX PEaKIUH C HCITOh30BaHUEM
(bU3UYECKUX BEIMYWH:
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10.1

Macchl (0ObeMa, KOJMYECTBA BEIECTBA) MPOAYKTA PEAKIUHU, €CIH
OJTHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE PACTBOPA C ONPEACICHHON
MacCOBOHM [0JIE PACTBOPEHHOTO BEIIECTBA WJIM JTaHO B W30BITKE
(MMeeT MpUMECH )

10.2

MacCOBOM HJIM 00BEMHOM JT0JIN, BBIXOJIa MPOIYKTa PeaKIu

10.3

TeI10BOro A(hPeKra peakiuii

10.4

00BEMHBIX OTHOIIICHUI Ta30B

10.5

10 HAXOXKJICHUIO XUMHIECKOU (DOPMYJTBI BEIIECTBA

11

Brnanenue cucteMol 3HaHUN O METOJIaX HAYYHOI'O TTIO3HAHUS SBJICHUN
MPUPOABI, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax W YMEHHUE
MPUMEHATh 3TH 3HAHUS TPU SKCHEPUMEHTAIBHOM HCCIIEIOBAHUU
BEILECTB U JUISI OOBSICHEHUS XUMHUYECKUX SBJICHHUI, UMEIOIIUX MECTO
B MIPUPOJIE, MPAKTUYECKON JEATEILHOCTH YEJIOBEKA U B IOBCEIHEBHOM
JKU3HU

12

ChopMHupOBaHHOCT yYMEHHUS MPUMEHSTH (MCIONb30BaTh) 3HAHUS
O COCTaB€ M CBOMCTBax BEUIECTB AJIA SKCIEPUMEHTAILHON NPOBEPKH
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHYECKUX
peakuMii M IPOTHO3UPOBAHMS BO3MOKHOCTEH MX OCYLIECTBIICHUS;
CUCTEMHbIE XUMUUECKHUE 3HAHUS JIJIs1 OObSICHEHUS U IPOTHO3UPOBAHMUS
SBJICHU, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOAY; ISl TIPUHITHUS
IPAMOTHBIX PEHIEHUI NpOoOJIeM B CUTYyallUsX, CBA3aHHBIX C XUMHEH

13

CdhopmMHupoBaHHOCTh YMEHHUS IJIAHUPOBATh U MMPOBOAUTH XUMUUECKHI
OKCIIEPUMEHT (TOyYeHHEe M HW3YYCHHE CBOMCTB HEOPTaHMYECKUX
U OpTraHMYECKHX BEIECTB, KAUeCTBEHHBIC PEAKIUU YTIIEBOAOPOIOB
pPa3IMYHBIX KJACCOB U  KHUCIOPOJCOJAEPKALIUX  OPraHMYeCKHUX
BELIECTB, PELICHHE SKCHEPUMEHTAIbHBIX 3a7ay M0 Paclo3HABaHUIO
HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB) C COOIIIOICHUEM MPaBUII
Oe3zomacHOro oOpamieHuss C  BellecTBaMM U J1a0OpaTOpHBIM
ob6opyaoBaHueM; (popMyITupoBaTh LIEIN UCCIeI0BaHUS; IPEACTABIATD
B pa3nuyHOW ¢dopMe pe3ybTaTbhl 3KCIEPUMEHTa, aHAIM3UPOBATH
U OLIEHUBATh UX JJOCTOBEPHOCTh

14

ChopMupoBaHHOCTh yMEHUS OCYIICCTBIISITH II€JICHANPABICHHBIN
MOMCK XMMHUYECKON HHPOPMAIIUK B PA3IMYHBIX UICTOYHUKAX (HaydHAs
U yuyeOHO-Hay4dHasi JIMTepaTypa, CPeIcTBa MacCOBOWM HH(OpMaIuy,
ceTh VIHTEpHET U JIpyrue), KpUTUUECKH aHATU3UPOBAThH XUMHUUYECKYIO
uH(popMaImio, nepepadbaTeiBaTh €€ W MCIOJb30BaTh B COOTBETCTBHH
C TIOCTaBJIEHHOW y4eOHOM 3a1aueit

67



denepanbHas padboyas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBEHB)

15

ChopmMupoBaHHOCTh yMEHHUSI TPOTHO3UPOBATH, AHAJIU3UPOBATH
U OlLICHHBATh MH(OPMAIIHIO C TIO3UIIUHA KOJIOTHYECKOM 6€301acHOCTH
MOCJIEACTBUN OBITOBOM Y MPOU3BOJCTBEHHOM JIEATEIIbBHOCTH YEIOBEKA,
CBSI3AHHON ¢ mepepaboTKoil BemiecTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HAaBaTh OMNACHOCTh BO3JCWUCTBUSI HA JKUBBIC OpPraHU3MBbI
OMPEICJICHHBIX BEIIECTB, MOHUMAsi CMBIC IMOKa3aTelssl MpeaeabHON
JTOMyCTUMOM KOHIICHTpAIlMK, U TMOSCHATh Ha IpUMEpax CIOCOOBI
YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUSA
Ha OpPraHU3M YeJI0BeKa

IlepeyeHb 3JIeMEHTOB cOAepKaHNs, NpoBepsieMbIX Ha EI'D no xumumn

Kon

HpOBGpHCMBII?I QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI XUMUU

1.1

Crpoenne  BemectBa. CoBpeMEHHass MOJEIb  CTPOCHHS  aToMa.
Pacnipenenenue 31eKTpOHOB 1O AHEPreTudeckuM ypoBHsIM. Kitaccudukanus
XUMUYECKHUX 3JIEeMEHTOB. OCOOECHHOCTH CTPOCHUS SHEPIEeTUYECKUX YPOBHEH
aToMOB (s-, P-, d-amemenToB). OCHOBHOE U BO30YXKIECHHOE COCTOSIHHMS
aTOMOB. DJIEKTPOHHAs! KOHPUrypauus atoma. BaeHTHBIE 3JIEKTPOHBI

1.2

[lepuomnueckas cucrema xumuueckux snemeHToB [[.M. Mennaeneena.
Ousnueckuil cMmbich [lepunoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl
Y 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB 3JIEMEHTOB U WX COCAUHEHUM
10 TIEpUOJIaM U rpyIniaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX
BENIECTB, BOJOPOIHBIX COCTMHEHUM, BEICIIMX OKCUIOB U TUJIPOKCUIOB

1.3

BaneHTHOCTh. DeKTpoOTpULATEIbHOCTh. CTENEHb OKUCIECHUS

1.4

Bunpl xumuueckod CBA3u (KOBAJICHTHAsl, WOHHAs, METAJIMYECKas,
BOJIOpPOJIHAsl) M MEXaHM3Mbl €€ oOpa3oBaHUs. MeXKMOICKYISIPHBIC
B3aUMOJCHCTBUA. BemectBa MOJIEKYJISIPHOIO Y HEMOJEKYJSIPHOTO
cTpoeHMusl. THUIbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOICTBA
BEIIECTB OT TUIA KPUCTAIIIMYECKON PELIECTKU

1.5

Xumnueckast peakuusi. Kiaccudukanms XAMUYECKUX  PEaKIuil
B HEOPraHMYECKOM M OPraHWYECKOW XMMHUM. 3aKOH COXPAHEHHUS MAaCChI
BEIIICCTB

1.6

CKOpOCTh peakIyy, ee 3aBUCUMOCTb OT Pa3INYHbBIX (DAKTOPOB

1.7

TernnoBbie 3 PekThl XUMUUECKUX peakiuil. TepMOXUMHUECKUE YpaBHEHUS

1.8

OOpatumble peakuuu. XUMHUYeckoe paBHoBecue. DakTopbl, BIUSIOLINE
Ha COCTOsiHME XuMuyeckoro pasHosecus. [Ipunuun Jle [lartense
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1.9

Onektponutuueckas auccouuanusa. CuiibHble U Cia0ble BJIEKTPOJIMTHI.
Cpena BOAHBIX pPACTBOPOB BELIECTB: KHUCHAs, HEUTpajbHas, LIEIOYHAS.
Crenenb qucconuanuu. Peakiimm noHHOTOo 0OMeHa

1.10

I'mpponus conet. MonHoe npousBeneHue BOIbl. BOIOPOIHBIN MOKAa3aTEIb
(pH) pactBOpa

1.11

CriocoObl  BbIpaXEHMsSI KOHLEHTpPAllMM pacTBOPOB: MaccoBas  JI0JIs
PaCTBOPEHHOIO0  BEIIECTBA, MOJSApHAsA KOHUEHTpauus. HacelmeHHbie
Y HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl

1.12

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu. [loBemeHue — BemecTB
B cpedax ¢ pa3HbiM 3HaueHueM pH. Metozsl 31ekTpoHHOro Oananca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJIEN

OCHOBBI HECOPTaHUYECKON XUMHUU

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHEHHM. Homenknarypa
HEOPIraHUYECKUX BEILECTB

2.2

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAIOB (HATpHM, Kalui, KalabIUM,
MarHui, aJllOMUHUM, [IUHK, XPOM, JKEJIe30, MEJIb) U UX coeauHeHni. O0mme
CIIOCOOBI TTOTYYEHUS] METAJIOB

2.3

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAIOB (TajJOT€HOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHMs)) U HUX COCAMHEHUM (OKCHIOB,
KHUCJIOPOJICOJICPIKAIINX KHUCIIOT, BOJIOPOAHBIX COCTMHEHMI)

2.4

I'enernueckas CBA3b HCOPraHN4CCKUX BCIIICCTB, IMPpHUHAIJIC)KAIINX
K pa3JIMYHbIM KJIacCaM

2.5

Nnentudukaius HeOpraHMYECKUX coearHeHud. KauecTBeHHbIE peakiuu
Ha HEOPTaHWYECKUE BENIECTBA U NOHBI

OCHOBBI OPraHUYECKO XUMUHU

3.1

OCHOBHBIE TOJOKEHUS TEOPUH XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX
coenuHeHnd A.M. DbyrtiepoBa. VYTIIepoAHBI CKEJNET OpPraHUYECKOU
MOJIEKyIIEl. KpaTHOCTh XuMHUecKoi cBsi3m, O~ u T-CBSI3U spi- sp?- sp-
ruOpuan3anuu  opOuTasied aTOMOB yrjiepojaa. 3aBHCHUMOCTh CBOWCTB
BEIIECTB OT XMMUYECKOTO CTPOCHUS MOJIEKYJI. ['oMosoru. I oMmosiornueckui
pan. M3omepus u u3oMepsl

3.2

[lonsitTue o QyHKUMOHANBHOW rpynmne. OpueHTauuoHHbIE 3(PPEKTHI
3aMECTUTEIIEH

3.3

[IpeacraBnenue o knaccupuKaAIMKU OpraHNIecKuX BemiecTB. Homenknarypa
OPTraHUYECKUX COCAMHEHHUH (CHCTEeMaTHYeCKas) U TpUBUAIbHBIE HAa3BaHUS
BAKHEUIINX MPEACTABUTENIEN KIIACCOB OPraHNYECKUX BEILIECTB
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3.4

CBoOOMHOpaAMKAIbHBIA W HMOHHBIM MeXaHu3Mbl peakiuu. [lonsarue
o Hyksieouie u anexkrpoduie. [Ipasuno Mapkosuukosa. [Ipasuio 3aiiiieBa

3.5

AJIKaHBI. XUMHYECKHE CBOWMCTBA  QJIKAHOB: rajJOreHupOBaHUE,
JNETUAPUPOBAHUE, TEPMHUUYECKOE PAa3JI0KEHUE, KPEKUHT, HW30MEpHU3ALUS,
ropenue. Ilomydenme ankanoB. I[[ukmoankanel. Crenuduka CBOWCTB
HUKJIOAJKAaHOB C MaJIbIM pa3MepoM LUKiIa. Peakuuu mNpuCOETUHEHUS
U PaJUKAIBHOTO 3aMEILICHUS

3.6

AJIKEHBI. XUMHUYECKHE CBOMCTBA: peakuuu IIPUCOEINHEHHNS
(ramoreHupoBaHuE, THIPUPOBAHKUE, TUAPOrAIIOr€HUPOBAHNE, THApPATALNs),
TOpPEHMsI, OKHCIEHUS U oauMepu3anuy. [IpoMbliieHHbIE U TaOOpaTOpHbIE
CIOCOOBI MOTYUYEHHUSI ATIKEHOB

3.7

AJKagreHbl. XMMUYECKUE CBOMCTBA aJIKaJUCHOB: PEAKIIUHA TPUCOCTUHEHNS
(ruppupoBaHHMe, TaJOTEHUPOBAHHME), TOPCHHS W  IMOJMMEpPU3AIIUU.
[Tomy4yeHnune ankaaneHOB

3.8

ATNKWHBIL. XUMUYECKUE CBOMCTBA: peakuuu IIPUCOECANHEHNUS
(ramoreHupoBaHue, TUJIPUPOBAHME, TUAPATALNS, TUAPOrAIOr€HUPOBAHUE)
KaK CIOCO0 MOJy4YeHHs] IOJIMMEPOB U JAPYTUX TOJIE3HBIX IPOIYKTOB.
Peakunu  3amemieHus. I'openne alleTUJICHa  KaK  HMCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUISI CBAapKM M PE3KH METAJLUIOB.
IIpumenenue aneruniieHa

3.9

Apenbl. XWMHYECKHE CBONCTBa OE€H30Ja: PEaKIUU 3JICKTPOPHIBHOTO
3aMeIICHHs], TIPUCOSANHEHUS (THAPUPOBAHKE, TaJIOTCHUPOBaHue). Peakius
ropeausi. OCOOEHHOCTM XHWMHYECKUX CBOMCTB Toiyona. llomydenue
6enzona. OCOOEHHOCTH XMMHMUYECKHX CBOWCTB ctHposa. [lommmepusarus
ctuposia. CriocoObl  MOJYy4YeHUST U NPUMEHEHHUE  APOMATHUYECKUX
YIJIEBOJIOPOIOB

3.10

Couptsl. IlpenenbHble OJHOATOMHBIE CHOUPTHL. XHMHUYECKHE CBOMCTBA:
B3aMMOJICUCTBHE C HATPUEM KaK CHOCO0 YCTAaHOBJICHHS HAJTIWYUS
TUAPOKCOTPYNIBI, C TrajJoreHOBOAOPOJaMHU KaK CHOCO0 MOJTy4YeHUus
pacTBOpPUTEIICH, BHYTPU- M MEXMOJEKYJApHas aeruaparauus. Peakuus
ropenus. [lomydeHue sTaHosa: peakius OpOKEHUS TIIFOKO3bI, THApATAIUS
ATUJIEHA. DTWJIEHIVIMKONb W TJIUUEPUH KaK NPEACTAaBUTENN TMPEEIbHBIX
MHOTOaTOMHBIX CIIUPTOB

3.11

®enHos. XuMuyeckue cBoicTBa (heHona (peakuuu ¢ HaTpUueM, TUAPOKCUIOM
Hatpusi, Opomom). [lomydenue denona

3.12

Anpaerunpl. XUMHYECKHE  CBOWCTBA  NPENETBHBIX  abJCTHIIOB:
THAPUPOBAHUE; KAYECTBEHHBIE PEAKIIMM Ha KapOOHWIIBHYIO TPYIITY
(peakuust «cepeOpsIHOrO 3epKaja», B3aUMOJCUCTBHE C THAPOKCHIOM
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meau (II). TlonmyueHue mnpenenbHBIX albJIETUAOB: OKUCIEHUE CIHPTOB,
rupaTaius aleTuiacHa. AIIeTOH KaK IpeICcTaBUTeNb KeTOHOB. OCOOEHHOCTH
peaKIuy OKUCIICHUS alleTOHa

3.13

KapOGoHOBBIE KHCITOTHI. XUMHUYECKHE CBOMCTBA MPEACITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHYECKMX CBONCTB MYypaBBUHOMU
KUCHOTHL. [lolydyeHue mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE AJIKAHOB, AJIKCHOB, MIEPBUYHBIX CIIUPTOB, albJACTUI0B. Briciiue
npeAeIbHbIC U HEMPEAeIbHbIE KAPOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upel u xkupbl. CrnocoObl MOJY4YEHUS CIOXKHBIX 3(QUPOB.
ObpatumocTth peakiuu >Tepudukanuu. [IpuMeHeHne CIOXKHBIX 3()UpOB
B MUIICBOH U TappIOMEpPHON MPOMBINUIEHHOCTH. JKHPBI KakK CIIOKHBIE
3¢upHI TIHIIEPUHA U BBHICIINX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOWCTBA
KUPOB: TUIPUPOBAHME, OKHUCIIeHUE. [ UApOoan3, Ui OMBUIEHUE, KUPOB KaK
CHoco0 MPOMBIIIJIEHHOTO HOJYyYEHUs COJIEeH BBICIIMX KapOOHOBBIX KHCIIOT.
MpL14 kak conu BBICHIMX KAPOOHOBBIX KHUCIIOT

3.15

XVMMHUYECKHE CBOWCTBA TIJIFOKO3BI: PEAKUHUHU C YYaCTHEM CIUPTOBBIX
Y aJIbJICTUIHOM TPYIII U MOJIOYHOKHUCIIOE OpokeHue. [ [puMeHeHue riitoKo3bl,
€€ 3HAYCHUE B JKMU3HEACITEIIBHOCTU OpraHusMa. J(ucaxapuasl: caxaposa,
MaibTO3a. BOccTaHaBIMBaKOIIME M HEBOCCTAHABIMBAIOIIME JIHCAXAPHUJIBL.
I'maponus nucaxapunos. [lommcaxapuael: kpaxman, rimkoredH. CTpoeHue
MaKpOMOJIEKYJI KpaxmaJia, IIIMKOT€Ha U LeJI0103bl. dusndeckne cBOMCTBa
KpaxMajla ¥ LEeJUI0JIO3bl. XHMMHUYECKHE CBOMCTBA Kpaxmalsa: TMIPOJu3,
KAaueCTBEHHasl peakuus C HOAOM. XHMUYECKHE CBOMCTBA LIEJUIFOJIO3BI:
THJIPOJIN3, MOJydyeHue 3pupoB Leunono3bl. [loHsATHE 00 MCKYyCCTBEHHBIX
BOJIOKHaX (BHCKO3a, alleTaTHbIN LIEJK)

3.16

AMuHBI. AMUHBI KaK OpPraHMYE€CKME OCHOBAHHUS: PEaKIUM C BOJOH,
KHUCJIOTaMU, PEAKIIUs TOPEHUsl. AHWIUH KaK MPEACTABUTENIb ApOMAaTUUECKUX
aMMHOB. XMMHUYECKHE CBOMCTBA aHMJIMHA: B3aMMOJICHCTBUE C KHMCIOTaMHU,
OpoMHOI1 BOAOW, oOkucieHue. IlomydyeHne amMHUHOB aNKUIMPOBAHUEM
aMMHUaKa ¥ BOCCTAHOBJIICHUEM HUTPOIPOU3ZBOAHBIX YTIIE€BOIOPOIOB

3.17

AMUHOKHUCIOTHI ¥ O€KH. AMUHOKHUCIOTHI Kak aM(OTEpHbIE OPraHUMYECKUe
coequHeHus. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yromue 6enku. XuMUIeCcKre
CBOMCTBa OEJKOB: THUIPOJU3, JEHATypalus, KaueCTBEHHbIEC (I[BETHHIE)
peakiu Ha OeNKu

3.18

CtpoeHue U CTPyKTypa MNOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIUMEPOB
oT CTPOEHUS MOJIEKYJI. OCHOBHbIE CrocoObI MOJTy4YEeHUS
BBICOKOMOJIEKYJISPHBIX COCTMHEHU: peakiuyu  MOJUMEepU3aIuu
1 noyikoHieHcanuu. Kinaccudukaius BojgokoH
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denepanbHas padboyas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBEHB)

3.19 | Unentudukamnms OpPraHNYECKUX COEMHEHHU. Pemenue
AKCTIEPUMEHTAJIBHBIX 3a/1a4 Ha paclio3HaBaHUE OPraHMYECKUX BEIECTB

3.20 |T'enermyeckas CBS3b MEXIY KJIIACCAMH OPTaHUYECKUX COCTUHEHUM

4 XUMHS U KUA3Hb

4.1 Xumus B TOBCEAHEBHOM *)u3HU. [IpaBuia 6e30macHO pabOThI ¢ €IKHMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOI XUMUU

4.2 Xumus U 310pOBbE. XUMHUS B MEIULIHMHE. XUMHUSA U CEIBCKOE XO3SMCTBO.
Xumuss B NPOMBIIUIEHHOCTH. XHMHS W DJHEPreTUKA: MPUPOIHBINA
Y TIOMYTHBIN HE(TSIHON Ta3bl, X COCTAB M McMoyib3oBaHue. CoctaB HedTH
U ee nepepadoTKa (MPUPOIHBIE ICTOYHUKH YTIIEBOJOPOIOB)

4.3 | Xumus U 3Ko0J0rus. XUMHUECKOE 3arpsi3HEHHUE OKPY)KAIOIIEH Cpellbl U €ro
nocneactsus. Oxpana rugpochepsl, TOUBbI, aTMOc(epsbl, (piopsl U (payHb
OT XUMHUYECKOTO 3arpsizHeHus. [IpobieMa 0TXx010B U TOOOUHBIX IPOAYKTOB.
AJbTepHATUBHBIE UCTOYHUKH SHEPTUU

4.4 OO6mue mpeAcTaBiICHUS O TMPOMBIIUICHHBIX CIOCO0AaX MOJIYYCHUS
XUMUYECKUX BEIIECTB (Ha MpUMEpPE MPOU3BOJACTBA aMMHAKA, CEPHOU
KUCIIOTHI). YepHas W uBeTHas Metauryprus. CTEKJI0 W CHIIMKaTHas
MPOMBINUIEHHOCTh.  [IpoMbinuieHHas opranudeckas xumus. Ceipbe
JUTSL OPTAaHUYECKOW MPOMBIIUIEHHOCTH

5 Turel pacueTHbIX 3a/1a4

5.1 PacueTsl Macchl BelecTBa i 00beMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcce WK 00bEMY OJTHOTO U3 YYACTBYIOLIMX B PEAKIIUH BEILIECTB

5.2 Pacuetsl TeroBoro agexra peakuuu

5.3 | PacueTsl 0ObEMHBIX OTHOIICHUH Ta30B IPU XUMHUYECKUX PEAKITHSIX

54 Pacdetsl Mmacchbl (00beMa, KOJTUYECTBA BEIIECTBA) MPOYKTOB PEAKIINH, €CIIH
OJIHO M3 BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH )

5.5 Pacdersl mMaccoBoii WM OOBEMHOM JIOJM BBIXOJA TPOJYKTAa PEAKIIUH
OT TEOPETHYECKH BO3MOKHOIO

5.6 | Pacuersl macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTa PEAKIIMH, €CIH
OJHO M3 BEIIECTB JAHO B BHUJIE PACTBOPA C OINPEACICHHON MaCcCOBOM JI0JIEH
PacTBOPEHHOIO BEILIECTBA

5.7 Pacuerbl ¢ UCHONB30BaHMEM TMOHATUH «MaccoBas JAOJs», «MOJISIpHas
KOHLIEHTpPAIH», «PACTBOPUMOCTH

5.8 Haxoxnenue MosexkyispHON (OpMyJbl OPraHMYECKOro BEHIECTBA IO €ro

IINIOTHOCTH MU MACCOBBIM JO0JSIM DJJIEMCHTOB, BXOIANIMX B €ro COCTaB,
HJIN 110 IPOAYKTaM CropaHus
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