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OdenepanpHas paboyas TmporpamMma IO  Yy4eOHOMY TIPEAMETY  «XUMUSD»
(yrinyOneHHbIH ypoBeHb) (mpeaMeTHas o0iacTh «EcTecTBEHHO-HAay4YHBIE MPEIMETHI)
(manmee COOTBETCTBEHHO — MpOrpaMma MO XMUMHUHM, XMMHS) BKJIIOYAET MOSCHUTEIbHYIO
3aMHCKy, COJepKaHUE OOY4YeHUs, IUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS IMPOTPaAMMBI
N0 XMMHH, TEMAaTUYECKOE IUIAaHUPOBAHME, TepedyeHb (KOAU(PUKATOP) MPOBEPSIEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa30oBaTEIbHOM MPOTPAMMBI
CpeaHero o01ero 00pa3oBaHus U JIEMEHTOB COJICPKaHUS IO XUMUHU.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYCeHHUS XHMUH,
XapaKTEPUCTHKY TICUXOJOTHUECKUX TPEANOCHIIIOK K €€ HM3yYCHHIO O0YyJaroluMUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXke MOIXOJbl K OTOOpY coAep KaHusi,
K OINpEACICHUIO ITUIAHUPYEMBIX pe3yJAbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMS.

Conepxanne OOydYeHHSI PACKPBIBACT  COJEpP)KATEIbHBIE JIMHUH, KOTOpPBIC
MpeiaraloTes Juisi 00s3aTeIbHOTO U3YUYEHHUs B KaXJOM KJIacCe Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[InanupyemMble pe3ysibTaTbl OCBOCHHUS MPOrpaMMbl IO XUMHUHU BKJIIOYAIOT
JUYHOCTHBIE, METalpPEAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYYCHHS Ha YpPOBHE
CpelHero oO0IIero oO0pa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTHXKEHHS O00y4arolierocs
3a Kaxaeli roj oOydyeHus. HayuHo-Meroamueckoil OCHOBOM il pa3pabOTKU
MJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI MO XWMHUH JUIsl YPOBHSI CPEIHETO
o01ero 00pa3oBaHus SIBISETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO/.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUU Ha ypOBHE CpeqHEro obmiero odpazoBaHus pa3zpaboTaHa
Ha OCHOBE TpeOOBaHWUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeIbHOM
MporpamMMBbI cpeaHero odiero oopazoBanusi, npeactaBieHHbIX B PT'OC COO.

XuMUsl Ha YpOBHE YIIyOJICHHOTO M3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpazoBanus ydammuxcs 10 — 11 knmaccoB. M3yuenue npeamera,
peanu3yemoe B ycioBusax quddepeHnnpoBaHHOTO, MPOGUILHOTO 00yUeHHUs, TPU3BAHO
o0ecreunTh 00111e00pa30BaTeNIbHYI0 U OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOUMYIO JJIsl aJaNnTalud UX K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU
B COLIMYME, a TaKKe JUIsl MPOJIOJKEHUSI O0yUeHHUsl B OpraHu3alusax NpopecCHOHaTbHOTO
00pa3oBaHuUsl, B KOTOPHIX XUMHUS SABJISETCS OJHON U3 MPUOPUTETHBIX TUCIUILIUH.

B nporpamme mo XumMuu Ha3zHa4Ye€HHE MpeaMeTa «XUMUsS» MOJIy4aeT MoAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBoMoJararomumu noioxenusmu GI'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH 1IEJeH, CollepKaHusl, PE3yIbTaTOB OOY4YEeHUS U TpeOOBaHUMN
K YPOBHIO IOATOTOBKHM BBITYCKHHUKOB. CBHIETEIBCTBOM TOMY SIBJISIFOTCS CIIEIYIOLIUE
BBITIOJTHSIEMbBIC TTPOTPAMMOM TI0 XUMUU (HYYHKITHH:

— UHQOpPMALIMOHHO-METOMYECKas,  peanu3auus  KOTOpol  oOecrneyuBaer
MOJIyY€HUE TMPEACTaBICHUS O LEsIX, COAEpKaHMM, OOIIel cTpaTerud OOydeHwHs,

3



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

BOCIIUTAHUSL U PA3BUTHUSL O00YUYaAIOMIMXCS CPEACTBAMM MPEAMETA, U3y4yaeMoro B paMKax
KOHKPETHOTO Ipoduis;

— OpraHu3allMOHHO-TUIAHUPYIOIIasi, KOTOopas MpeayCMaTpUBAcT OMNpPEACIICHUE:
PUHIMIIOB CTPYKTYPUPOBAHUS U MOCIIEA0BATEILHOCTH U3YUYEeHHs Y4€OHOr0 MaTepHaia,
KOJIMYECTBEHHBIX M KAaUYECTBEHHBIX €r0 XapaKTePUCTHK; MOJIXO0JI0B K (POPMUPOBAHUIO
COJICPKATEIIbHOM OCHOBBI KOHTPOJSI U OILICHKH OOpa30BaTEIbHBIX JOCTHKEHUMN
oOy4Jaronuxcsi B paMKax MTOTOBOW aTTECTallMM B (popMe eIMHOro rocyaapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma msist yriryOaeHHOTO N3YUCHUS XUMHUH:

— yCTaHaBIMBAaE€T WHBAPUAHTHOE TMPEIMETHOE COJAEpKaHue, O00sA3aTeNIbHOE
JUISl M3Y4YEHUsT B paMKaxX OTIENbHBIX TNpoduiiel, mpeaycMaTpuBaeT pachpeesieHue
U CTPYKTYPHPOBAHHE €TO 1O KJIacCaM, OCHOBHBIM COJIEPKATCIIbHBIM JIMHHSIM/pa3ieam
Kypca;

— JJaeT TpPUMEPHOE pacmpenesieHne Yy4eOHOro BpPEMEHHM, PEKOMEHyeMOro
JUISL UBYUYEHUSI OTJICTbHBIX TEM;

— MpejyiaraeT MPUMEPHYIO MOCJIEe0BATEILHOCTh M3YUYEHHUsT y4eOHOTO MaTepuala
C YYETOM JIOTHKHU MOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBA3EH;

— JIaeT METOJMWYECKYI0 HWHTEpPHpETAlUIO LeJIeM W 3aJad W3Y4YEHHUs MpeaMeTa
Ha yTJIyOJICHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
o01iero oOpa3oBaHUsl, COJIEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOCHHSI OCHOBHOW 0Opa30oBaTEIbHOM MPOrpaMMbl CPETHEro OO0IIero 00pa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), @ TaKXXK€ C YUYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI0O3HABATENBHBIX JIEUCTBUM OOYYaloOlIerocsi MO OCBOEHHUIO  COJICpP>KaHUS
npeamera.

ITo Bcem mo3uiusiM B MpOrpaMMe MO XMMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTh
¢ oOydyeHrHeM XHUMHH Ha YPOBHE OCHOBHOTO 00111er0 0Opa3oBaHusI.

[Iporpamma 1o XMMHUM CIIYKUT OPUEHTUPOM JIJII COCTABIICHUSI aBTOPCKUX PAO0UYNX
nporpamMMm. 3a TpenesaMy YCTAaHOBJIEHHOM NpOrpaMMOM MO XUMHUU O0S3aTeNIbHON
(MHBapHaHTHOM) COCTABJISIONICH COJEpKaHUS YYEOHOTO MpeaMera « XUMHUSD OCTaeTCs
BO3MOXHOCTh BBIOOPA €0 BAPUATUBHOM COCTABJISIIOIIEH, KOTOpast JJOJKHA ONPEICTAThCS
B COOTBETCTBHHU C HAIIPABJICHUEM KOHKPETHOTO Mpoduis o0yueHus. ABTopaMu pabodmnx
MporpaMM MOXKET OBITh TPEIJIOKEH MHOW MOAXOJ K CTPYKTYPHUPOBAHHUIO y4eOHOTO
Marepuajia ¥ TMOCJIeAOBaTEILHOCTH €r0 M3y4YeHHs, CBOE€ BUJICHHE MyTed U CrocoOoB
bopMHUpOBaHUST CHCTEMBI TMPEAMETHBIX 3HAHWM, YMEHUHW W BHUIOB y4eOHOU
NEATEeIbHOCTH, a TaKkKe CHUCTEMbl CIIOCOOOB M METOAUYECKHX MPUEMOB MO Pa3BUTUIO
Y BOCIIMUTAHUIO O0yYarOITUXCH.

B cootBercTBHM ¢ KOHUentyanbHbIMH nojoxkeHussMu OI'OC COO o HazHaueHun
npeaMeToB 0a30BOro W yriyOJIGHHOTO ypoBHEH B cucteme auddepeHInpOBaHHOTO
oOy4eHHsI Ha YPOBHE CpPEAHETO OO0Iero o0pa3oBaHus XMMUS Ha YPOBHE YIIIyOJIEHHOTO
M3yUYCHHs HAIpaBJIeH Ha peaju3allii0 MPEEMCTBEHHOCTH C TMOCIEAYIOUIUM 3TaroM
MOTYyYEHHS] XUMHYECKOTO 00pa30BaHus B paMKaX U3yYEHHUs CIICIIMATIbHBIX €CTeCTBEHHO-
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Hay4YHbIX M XMMHWYECKMX JHCUMIUIMH B By3aX W OpraHu3alusx CpeIHEro
npodeccroHanbHOrO OOpa3zoBaHus. B 2ToN CBsI3W u3ydeHUe mpenMera «XuMUs»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha pPacCIIUPEHUE U YIIIYOJICHHE TEOPETHUYECKOU
U TPAKTUYECKOW IMOATOTOBKH OOYYalOUIMXCs, BBHIOPABIINX OMpPEIEICHHBIN Tpoduib
oOy4eHHs, B TOM YHUCJE C MEPCHEKTUBOW IMOCIEAYIOIErO MOTYYEHUSI XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusix npodeccruoHaibHOro oopazoBanus. B cBete TpeGoBaHwmit
OI'OC COO k mnaHupyeMbIM pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTebHOMN
OporpaMMmbl  CpeIHEro 00IIero o0pa3oBaHUS HM3y4YEHHE TMpeaAMeTa «XUMH»
OPUEHTHPOBAHO TAKXE HA PEIICHHE 337a4 BOCIHUTAHHUS M COLMAIBHOIO Pa3BUTHS
oOyyaronuxcsi, Ha (OPMHUPOBAHUE Y HHUX OOIICHMHTEIICKTYalIbHBIX YMEHUN, YMEHUMN
parmoHaIM3aIui Y9eOHOTO Tpyaa U 000OIIEHHBIX CITOCOOOB NEATSILHOCTH, MEIOIIINX
MEXAUCHHUIUIMHAPHBINA, HAANPEAMETHBIN XapakTep.

XuMUsi Ha YpOBHE YIIyOJIEHHOIO M3y4eHUs BKJIOYAET YIIIyOJICHHbIE KypChbl —
«Oprannyeckasd xumus» u «OOmass U HeopraHuyeckas xumus». [lpu onpenenenuu
NOJIXOJ0B K OTOOpY U CTPYKTYpHOM OpraHu3aluyl COAEpPKaHHUA OTHX KYypCOB
B IPOrpaMMe IO XMMHUHU 3a OCHOBY NpUHATHI nojoxeHuss GPI'OC COO o pazmnumsx
0a30BOro 1 yriiyOJE€HHOr0 YPOBHEU U3yUYEeHUS IIpeaMeETa.

OcHoBy coneprxkanust KypcoB «Opranudeckas Xumush» 1 «OO011ast 1 HeopraHudeckas
XUMUS» COCTaBIISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUW W YMEHHI, OTHOCSIIMXCS
K 0a30BOMY YpOBHIO U3yUEHHUS IpeaMeTa. JDTa CUCTEMa 3HAHUH MOJIydaeT ONpeieJICHHOEe
TEOPETUUECKOE TONOTHEHHE, TO3BOJISIOLIEE OCOZHAHHO OCBOUTH CYILIECTBEHHO OOJIBIINN
o0beM (pakTosornyeckoro Marepuana. Ha yrinyOneHHOM ypoBHE M3ydeHHUs MpeAMETa
o0ecrnieueHa BO3MOKHOCTh 3HAUUTEIBHOTO YBEJMUYECHHUSI 00beMa 3HaHUN O XUMHUYECKUX
AJIeMEHTaX M CBOMCTBAaX HMX COEIMHEHHM Ha OCHOBE pACIIUPEHUs MU YIIIyOJICHUS
IIPEACTABICHUI O CTPOCHHM BEIIECTBA, XUMHYECKOM CBS3HM W 3aKOHOMEPHOCTAX
IIPOTEKaHUsl PEaKLM, pacCMAaTPUBAEMBIX C TOUYKM 3pPEHUS XUMHUYECKOHM KUHETHKH
U TepMOJUHAMUKU. M3ydeHHe MepruoaNYecKoro 3akoHa u lleproandeckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHHMUECKHUX
MPEACTABICHUSIX O CTPOEHUU aToMa. XUMHUYECKasl CBSI3b OOBSICHAETCS C TOUKH 3PEHUS
HHEPreTUYECKUX W3MEHEHUH MpHU €€ 00pa30BaHMU U pa3pylICHUH, a TaKKe C TOUYKU
3peHUsT MEXaHU3MOB ee oOpa3oBaHusa. M3ydeHue TUIOB peEaKIUil JONOJHSAETCS
(bopMHpPOBaHUEM NPENCTABICHUNA 00 AIEKTPOXUMHUYECKHUX Mpoleccax M JJIEKTPOJIH3E
pacIuiaBoB U pacTBOPOB BEIIECTB. B Kypce OpraHM4ecKol XMMHUH MPU PACCMOTPEHUH
PEaKIMOHHON CHOCOOHOCTH COEIMHEHUW YyAesseTcss 0co0oe BHUMAHHE BOIPOCAM
00 371eKTpOHHBIX 3 PeKTax, 0 B3AUMHOM BJIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
pEaAKIIUH.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJEpPNKAaHUE KYpCOB XUMHUHU YTriayOJIEeHHOTO
YPOBHSI M3Y4YE€HUs Ui KJIACCOB OMPENEICHHOro mpoduiis (IJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY U XapakTep JOTMOTHEHUHN K OOIIEH CHCTeMe MTPEMETHBIX 3HAHUH ) OKa3bIBAIOT
BIIMSIHUE CMEKHbIE TIpeaMeThl. Tak, HapuMmep, B COJEPKaHUM MpeIMeTa JJIsl KJIAacCOB
XUMUKO-(HU3UIecKoro mpodusis O0IbIIoe 3HAaUeHHE OyIyT UMETh AJIEMEHTHI y4eOHOTO
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Marepuana 1o oomei xumuu. [lpu u3ydyennu npeamera B JAaHHOM CIIy4ae aKLIEHT OyieT
cAellaH Ha OOIIHOCTh METOJOB MO3HAHHUA, OOUIHOCTh 3aKOHOB M TEOpUA B XUMHUU
U B QU3HKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TeOpHs B (PU3UKE), 3aKOHbI
COXpPaHEHMS MAacCChl U JHEPTUHU, 3aKOHBI TEPMOJIUHAMUKH, DJIEKTPOJIN3A, IPEICTABICHUS
O CTPOEHUH BEUIECTB U JIPYTOE.

B cogepxanum mnpeamera A KJIACCOB XMMHKO-OHMOJOTHYECKOTO MPOQUIIA
OonbpIIMK  yaoenbHBIA Bec OyneT HUMETh OpraHudeckas xumus. B 3Tom ciydae
PEIOCTaBISETCS BOBMOXKHOCTD 7151 00Jiee 00CTOSATEILHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3allMd KJIETKM KaK OHOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOH BXOJIAT,
K TMpUMEpy, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMUJbI, OENKHU, YIJIEBOJIbI,
HYKJICHHOBBIE KHUCJIOTBI M Jpyrue. Ilpm 3TOM 3HaHUMA O COCTaBE M CBOWCTBAX
IIPEJCTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIYXKaT OCHOBOWU
JUIS U3YYEHUSI CYIIIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, TUILEBAPEHMUSL.

B nnane ¢GopmupoBaHHMS ~OCHOB HAy4YHOI'O MHPOBO33PEHHS, OCBOECHHS
OOLICHAYYHBIX METOJOB MO3HAHMUS M OIbITa MPAKTUYECKOIO MPUMEHEHMs] HayYHBIX
3HaHUW U3ydeHUue mpeaMmeTa «XUMHUs» Ha yriayOJeHHOM YpOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS34X C Y4YEOHBIMU MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHeIX obnactelt «EcTecTBeHHO-HayuyHbBIe», «MaTtematuka U HH(OpPMATHKA»
1 «Pycckuil I3bIK U IATEPATYPA».

[Ipu u3yyeHun yueOHOTO npeamera « XUMUs» Ha yriIyOJIEGHHOM YPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOT'O W CpeJHero ooiero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3aj1aueii
MEPBOCTENEHHOM 3HAYMMOCTH SBISIETCS (POPMUPOBAHME OCHOB HAayKH XHMHH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUUYECKOW JESATEIbHOCTH YeJIOBEKa
Y OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Perienue 3Toi 3a1aun Ha yriiyOJIEeHHOM
YPOBHE M3YUYEHHUSI PEIMETA NPEANOIIAracT PEATU3aALMIO TAKUX LIEJIEH, KaK:

(dopMHpOBaHKE NPEACTABICHUM:

0 MaTepUaJIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHUU
IIPUPOIBI, O MECTE€ XHMHMHM B CHUCTEME ECTECTBEHHBIX HAayK M €€ BeAyILIeW poJn
B 00eCne4YeHWH YCTOMUMBOIO pa3BUTHsS 4YEJIOBEYECTBA: B PEIICHUH MpodiIemM
AKOJIOTUYECKOM, SHEPreTUUYECKOM M MUILEBOM 0€30MaCHOCTH, B PAa3BUTHUU MEAMUIIMHBI,
CO3/IaHMM HOBBIX MAaTE€pUalOB, HOBBIX HMCTOYHMKOB JHEPruM, B OOECHeUEeHUU
pPalMOHAIIBHOTO TPHUPOAOIONb30BaHUSA, B (DOPMUPOBAHMM MHUPOBO33PEHUS U 0OIIEH
KyJbTYpbl YEJIOBEKa, a TaKXe€ KOJOIMYECKM OOOCHOBAHHOTO OTHOILEHHSI K CBOEMY
30POBBIO U IPUPOIHOM CPEAE;

OCBOCHHME CHUCTEMBI 3HAHHM, JIEXKAIMUMX B OCHOBE XUMHYECKOW COCTaBIIAIOLLEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (PyHIaMEHTANbHBIX MMOHITHI, 3aKOHOB U TEOPHii
XUMHH, COBPEMEHHBIX INPEACTABICHUN O CTPOCHHMM BEIIECTBA HA PA3HBIX YPOBHSIX —
aTOMHOM, HMOHHO-MOJIEKYJIIDHOM, HAAMOJEKYJISPHOM, O TEPMOAMHAMHUYECKUX
1 KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUSI XMUMHUYECKUX PEAKLMM, 0 XMMUYECKOM
PaBHOBECHUH, PACTBOpPAX M JIUCIEPCHBIX CUCTEMAaX, 00 OOIIMX HAay4HBIX MPUHIIMIIAX
XUMHYECKOTO ITPOU3BOJICTBA;
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dbopmupoBaHre y OOy4YaOMIMXCS OCO3HAHHOTO TMOHMUMAaHUS BOCTPEOOBAHHOCTU
CUCTEMHBIX XMMHUYECKMX 3HAHUW JUIsi OOBACHEHMsI KIIOUEBBIX HACH U mpoliem
COBPEMEHHOM XUMUU, [Js1 OOBSCHEHHUS W TPOTHO3UPOBAHMS SIBICHHUM, HMEIOIIMX
€CTECTBEHHO-HAYYHYI0; TPaMOTHOTO pEIIEHUs TMpoOJeM, CBS3aHHBIX C XUMUCH,
NPOTHO3UPOBAHMS, aHAIM3a U OIEHKM C TMO3UIMHA 3KOJIOTMYECKON Oe30macHOCTU
MOCJIC/ICTBUIA OBITOBOM M TMPOW3BOJCTBEHHON NEATEIHHOCTH YEJIOBEKA, CBS3aHHOM
C XUMHYECKUM TIPOU3BOICTBOM, UCITOJIH30BAHUEM U TIEPEPAOOTKOM BEIICCTB;

yriyOJieHue NpPEACTaBICHU O HAyYHBIX METOJAaX IO3HAHUSI, HEOOXOAUMBIX
JUIsT TIPUOOpETEeHUsT YMEHHWH OpPUEHTHUPOBATHCS B MHPE BEIIECTB M OOBSICHEHUS
XUMHUYECKUX SIBIICHUN, UMEIOUIMX MECTO B MPUPOJE, B MPAKTUUYECKON AESATEIHHOCTU
Y TIOBCETHEBHOM KU3HH.

B mnane peanu3zanuu nepBoOYEPEIHBIX BOCIUTATENBHBIX U PA3BUBAIOIIUX (PYHKIIHIMA
L[EJTOCTHOM CUCTEMBI CPEIHETO O0IIEro 00pa3oBaHUsl MPU U3YUYCHHUH MPEIMETa « X UMUSI
Ha yriayOJICHHOM YPOBHE OCOOYIO0 aKTyaJbHOCTh MPUOOPETAIOT TaKUE IEeIU U 3ajayH,
KaK:

BOCNHUTaHUE YOEXKICHHOCTH B IIO3HABAEMOCTU SIBJICHUN MPUPOJIbI, YBaXKEHUS
K MpOIlECCY TBOPUECTBA B 00JIACTH TEOPETUUYECKUX M MPHUKIATHBIX HCCIEIOBAHUN
B XUMHH, (OPMUPOBAHNE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIMU K OOYYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS 00IIEYEIIOBEUECKUX [IEHHOCTEM;

pa3BUTHUE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIEKTYadbHBIX W TBOPUYECKUX
CrocoOHOCTEeM oOydaronuxcsi, (GOpMHUPOBAaHHWE Yy HHUX CO3HATEIHHOTO OTHOIICHUS
K CcaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCIEIIHOU
podheCCUOHAIBHOM M OOIIECTBEHHOW JEATEeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

dbopMHpoBaHEe YMEHUN M HABBIKOB PAa3yMHOT'O MPHUPOONOIL30BAHUS, PA3BUTHE
DKOJIOTMYECKON  KyJbTYpbl,  MNPUOOpPETEHHE  OMNbITa  OOIIECTBEHHO-TOJIE3HOM
JKOJIOTUYECKOM JAEATEITBHOCTH.

OO6miee 4KCIIO YacOoB, PEKOMEHJOBAHHBIX JIJII U3yUYEHUS XMMHUH Ha YTIIyOJICHHOM
ypoHe, — 204 yacos: B 10 knacce — 102 yaca (3 waca B Hezenio), B 11 kimacce — 102 yaca
(3 gaca B HezemIO).
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COILEPKAHUE OBYUYEHMUA

OPI'TAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYeCKOM XUMHUU

[IpeameT M 3HAaYEHHWE OPraHUYECKOW XUMHUH, MPEACTABICHHE O MHOr000pa3uu
OPTraHUYECKUX COCIUHECHUMU.

DJEKTPOHHOE CTPOCHUE aTOMa YyIJIepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUSI.
BaneHTHbie BO3MOXKHOCTH aToMa yIJiepoJa. XHUMHYECKas CBA3b B OPraHUYECKHUX
COeMHEHUSIX. Tumpl TUOpHUIM3AIMM aTOMHBIX OpOuTaleld yriaepona. MexaHU3Mbl
00pa3oBaHUsI KOBAJICHTHOW CBsI3M (OOMEHHBI W JOHOPHO-aKUENTOPHBIN). Turmsl
NEPEeKPBIBAaHUS aTOMHBIX OpOUTANIel, - U -CcBsi3u. OIMHApHAs, IBOWHAS U TPOMHAS CBSI3b.
Croco0bl pa3pbpiBa CBsI3el B MOJICKYJIaX OPTaHHNYECKUX BemecTB. [ToHsATHE 0 CBOOOTHOM
paaukaie, Hykjieoduie u 3JeKTpoduie.

Teopust cTpoeHust opraHudeckux coennHeHud A.M. BytiepoBa U cOBpeMEHHBIE
MPEACTABICHUS] O CTPYKTYpE MOJIEKYJd. 3HAU€HHE TEOPUU CTPOEHUS OPraHUYECKUX
coeMHEeHU. MonekynspHble U CTPYKTypHbIe (Gopmynbl. CTpyKTypHBIE (HOPMYIIbI
Pa3JIMYHBIX BUJIOB: Pa3BEpHYTas, COKpPAILEHHAs!, CKEJIETHAs.

N3omepus. Buapl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIE 3Q(PEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o  kiaccupuKalu  opraHuveckux  BemiecTB.  [loHsaTue
o (yHkuuonaneHoM Tpymme. ['omonorus. ['omonorudeckue psapl. CuctemMaruyeckas
HOoMeHKIaTtypa opranudeckux coeaudHeHuit (IUPAC) wu TpuBmanbHble Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHoctn W Kiaccuukanusi OpraHUYecKux peakiui. OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsI BEIIECTB W UX MPEBpAICHUI:
O3HaKOMJIEHHE ¢ 00pasllaMu OpPraHMYEeCKUX BEIIECTB M MaTepHallaMd HAa UX OCHOBE,
OTBITHl MO TMPEBPALICHUI0 OPTraHMYECKUX BEIIECTB IPU HarpeBaHUM (TUIaBJICHUE,
oOyTJIMBaHKE ¥ TOPEHUE), KOHCTPYUPOBAHUE MOJICIICH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yraesoaopoasl

Anxanpl. ['omonornyeckuii psii ankaHoB, oOmas ¢dopMmysia, HOMEHKIATypa
U U30MepHs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
Sp3-r1/16pp1)11/13aum aTOMHBIX oOpOuTaneil yriepona, G-cBsi3b. Duznueckue CBOMCTBA
QJIKaHOB.

XUMUYECKHE CBOMCTBAa ajKaHOB: pEaklUMH 3aMElICHHs, H30MEpHU3alluHy,
JOETUIPUPOBAHMS, IMKIU3ALNN, TUPOIN3a, KPEKUHIa, TOPEHUSI.

Haxoxnenue B npupojie. CriocoObl MOgy4YeHUs U NPUMEHEHHE aTKaHOB.

[uknoankanel. OOmast ¢opMmyrna, HOMEHKIaTypa u wu3zomepus. OcoOeHHOCTH
CTPOEHHUSA U XMMHUYECKHX CBOMCTB MaJbIX (LIMKJIONMPONAH, HUKIOOYTaH) U OOBIYHBIX
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(IIMKJIOTIEHTaH, IUKIOTEKCaH) NUKIOATKaHOB. CrocoObl MOMy4YeHUs W MPUMEHEHUE
UKJIOATIKAHOB.

Ankenpl. ['omMoyiormueckuii psi adkeHoB, oOmas (opmyna, HOMEHKIATypa.
DNEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKCHOB, SpP>-THOPHIM3AIS
aTOMHBIX opOuTaneil yriaepojaa, o- M 7-cBsi3u. CTPyKTypHass M TeoMeTpUYecKas
(umc-tpanc-) uzomepusi. u3nvecKkue CBOMCTBA aTKEHOB.

XHWMUYECKHE CBOMCTBA: PEAKIMU IMPUCOCAUHEHHUS, 3aMEIICHUS B O-ITOJIOKECHHE
Opyu JBOWHOW CBA3W, MoJduMepu3auuu W okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE pEaKIIMU HA JBOMHYIO CBSI3b.

CniocoObl moyuyeHUs U NPUMEHEHUE aJTKEHOB.

Anxanuensl. Knaccudukaiusi ankaadeHOB (CONpPsDKEHHBIC, HW30JUPOBAHHBIC).
OcoOeHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMUUYECKUX CBOMCTB COMPSIAKEHHBIX JIUCHOB,
1,2- u 14-npucoenuaenue. IlomuMepusamusi CONPsHKEHHBIX JTHUEHOB. CroCcOOBI
MOTYYEHUS M IPUMEHEHUE AJIKaJUEHOB.

Ankunbl. ['OMOJOrMYECKUW psAJl QJIKWHOB, oOmas QopMmysa, HOMEHKJIATypa
U U30MepHus. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKUHOB,
Sp-rudpuan3anus aTOMHBIX opOuTasei yriepoaa. Ou3nueckue CBOMCTBA AJIKUHOB.

XUMUYECKHUE CBOMCTBA: pEeaKIMU MPUCOSTUHEHMUS, TUMEPU3ALUK U TPUMEpPU3AIIUU,
okucyieHus. KucimoTHele CBOWCTBA aJKMHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHBIE peaKIIuU HAa TPOMHYIO CBSI3b.

CnocoObI MOTy4YeHUs U MPUMEHEHUE aJTKUHOB.

ApomaTrueckue yrieBojopojabl (apeHbl). ['omonornyeckuii psii apeHoB, oOIIas
dbopmysna, HOMEHKJIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH30I1a. PU3NYECKHE CBOMCTBA ApEHOB.

XvUMHUYECKHE CBOMCTBA OEH3071a M €ro TOMOJIOTOB: pEaKIMH 3aMEeIeHUs
B OCH30JIbHOM KOJIbIIE M YTIJIEBOJAOPOJHOM pajuKale, peaklud MNPUCOSTUHEHUS,
OKHCJICHHE TOMOJIOTOB OecH3oma. I[lpencraBienne 00 OpHEHTHPYIOUIEM JCHCTBUU
3aMecTUTelieli B OCH30JIbHOM KOJIbIIE Ha TPUMEpPE AJIKWIbHBIX PaJIUKaJIOB,
KapOOKCUJIBLHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOTCHOB.

Oco06eHHOCTH XUMUYECKUX CBOMCTB cTupodia. [Tonumepusaius ctupoda.

CrocoObl IOJTy4EeHHS ¥ IPUMEHEHHE apOMAaTHYECKUX YTIIEBOIOPOIOB.

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

Cnocobbl  mepepabOTKM  HEPTH:  TMEpPEroHKa, KPEKUHT  (TEPMHUYECKUH,
KaTaJIMTUYECKUuil), pudopMunr, nuponu3. IIpoaykTel mnepepabOTKH HEPTH, HX
MIPUMEHEHHUE B MMPOMBIIJICHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXKy Pa3INYHBIMHU KJIACCAMU YTJIEBOJOPOJIOB.

DJIEKTPOHHOE  CTPOCHUE  TaJOreHNPOU3BOAHBIX  YIJIEBOAOpOJOB. Peakiuu
3aMeEIleHUA raJIor€Ha Ha TUApoKcorpynny. JlelicTBre Ha TaJIOreHIPOU3BOIHBIE BOJHOTO
W CIUPTOBOIO pacTBOpa WIEJIOYU. B3anMOIENCTBUE IUTAJIOTCHAIKAHOB C MarHUeEM
U 1UHKOM. Vcrnonb3oBaHME TallOr€HIPOU3BOIHBIX YIJIEBOAOPOJOB B OBITY, TEXHHUKE
Y TIPU CUHTE3€ OPraHUYeCKUX BEIIECTB.
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DKCIepUMEHTaIbHBIE METO/Ibl M3YUYEHHS BEIIECTB M UX MPEBPAILICHUN: U3yYeHUE
(U3MYECKUX CBOWCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTB), KAYECTBEHHBIX pEaKIU
YIJIEBOAOPO/IOB PA3IMUYHBIX KJAaccoB (0OeclBeUMBaHUE OPOMHOW WIIM HOJHOM BOJIBI,
pacTBopa NepMaHraHata Kajus, B3aUMOJICUCTBUE allETUJICHA C aMMHUAYHBIM PacCTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHaApYKEHUE Yriiepoa U BOJAOPO/ia B OPraHUYECKUX
BEILIECTBAX, I[IOJYYEHUE OSTUJIEHA M M3YYEHHE €ro CBOICTB, O3HAKOMIICHHE
¢ xomekmusiMu «Hedts» 1 «Yrompy», ¢ oOpasiiaMu 1macTMacc, KaydyKoB M PE3HHBI,
MOJEIUPOBAHUE MOJIEKYJT YIJIEBOAOPOIAOB U TAIIOTEHITPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaepxamue oprannyeckie coeMHeHUs

[IpenenbHble 0AHOATOMHBIE CIUPTHL. CTpoeHUE MOJEKYN (Ha mpUMepe MeTaHoja
U 9TaHona). ['oMmonoruueckuil psana, obmias Qopmyna, H30MepHsi, HOMEHKIATypa
u kiaccudukanus. PDuznyueckue CBOMCTBA TMpeAETbHBIX OJHOATOMHBIX CIIUPTOB.
Bonopoansie CBI3U MEXAY MOJIEKYJIAMH CITUPTOB.

XVWMHUYECKHE CBOMCTBA: pEaKIMM 3aMELIEHUsA, JeruApaTalud, OKHCIICHUS,
B3aUMOJICHCTBUE C OPraHUYECKHMMH M HEOPraHWYeCKHMMH Kuciotamu. KadecTBeHHas
peakuusi Ha OJHOATOMHBIE CHNHUPTHI. J[eMCTBHE STaHOJAa M METAHOJIA HA OPTraHU3M
yesoBeka. CriocoObl MOTyYEHUs U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpocteie »dupbl, HOMeHKIaTypa u wu3zoMepusa. OcoOeHHOCTH (HU3NUECKUX
Y XUMHUYECKUX CBOMCTB.

MHOroaTOMHbIE CIIUPTHI — TUIIEHTJIMKOb U rIulepuH. u3nyeckue 1 XUMUYECKHE
CBOMCTBA: peakuuu 3aMEILEHNU, B3aUMOJICICTBUE C OpraHUYECKUMH
Y HEOPTraHWYECKUMH KHUCJIOTaMH, KaUYE€CTBEHHAs] PEaKIUsl Ha MHOTOATOMHBIE CIIHPTHI.
JleiicTBre Ha opraHu3M yenoBeka. CrocoObl MOJyYeHHUs! ¥ IPUMEHEHHE MHOTOAaTOMHBIX
CIIUPTOB.

®enoi. CTpoeHHnEe MOJIEKYJIbI, B3aUMHOE BIIMSHHUE THAPOKCOTPYNIBI U OEH30JbHOTO
snpa. duzmyeckue cBoiricTBa (peHosa. OCOOCHHOCTH XHMMHUYECKHX CBOWCTB (eHoIa.
KauectBennbie peakuuu Ha ¢eHosn. TokcuyHOCTh (eHona. CrocoObl MOMyyYeHUs
u ipuMeHeHue dpenona. GenondopmanbaeruaHas cMoa.

KapOoHuibHbIE COENMHEHUS — albAeTubl U KETOHBI. DJEKTPOHHOE CTPOCHHE
KapOOHWIBHON Trpynnbl. ['oMonoruueckue psapl albJerHJ0B U KETOHOB, OOIIas
dbopMyiia, n3omMepus U HOMeHKJaTypa. du3nueckue CBOMCTBA ajbAETUI0B U KETOHOB.

XVWMHUYECKHE CBOWMCTBA AaJBJETHIOB U KETOHOB: PEAKUUU MPHUCOCTUHEHUS.
OxucieHue ajabAeruioB, KaYeCTBEHHbIE peakluy Ha anbaerupl. CriocoObl MoTydyeHus
Y IPUMEHEHUE aJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TpefelbHble KapOOHOBbIE KHUCIOThl. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3oMepus um HoMeHkiaTypa. dusnueckue CBOMCTBa
OJTHOOCHOBHBIX TIPEJENIbHBIX KapOOHOBBIX KHCIOT. BomgoponmHbie CBSI3U MeXay
MOJICKYyJIaMHi KapOOHOBBIX KHUCIIOT.

XVUMHUUYECKHE CBOMCTBA: KUCIOTHBIC CBOMCTBA, PEAKIIHs dTECPUPUKAINH, PEAKITUU
C Y4aCTHEM YTJIEBOJOPOJIHOIO paanKania.

Oco0eHHOCTH CBOMCTB MyPaBbHUHON KUCIIOTHI.

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

Mmuoroobpasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB HEMPEaeTbHbBIX
U apOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX
kucnoT. [IpeacraBuTenu BrICIINX KapOOHOBBIX KUCIOT: CTE€APUHOBAS, TATBMUTHHOBAS,
OJIEMHOBas KUCIOTHI. CIOCOOBI MOTYyYeHUSI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble a¢upsl. ['omonormyeckuid psig, obmas dopmyrna, H3OMEpPHs
U HOMEHKJIartypa. PU3MYEeCKME M XUMUYECKHE CBOMCTBA: THUAPOIU3 B KHUCIOU
U IIEJIOYHOU CpeJie.

Kupwl. CrtpoeHue, (uznyeckue M XUMHYECKHE CBOWCTBA JKHUPOB: THUIPOJIU3
B KHUCJIOW U 1IeJouHOM cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIIOT. JKUPBI B IPUPO/IE.

MpL1a KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE JICHCTBHE.

O6mass xapakrtepuctuka yrieBoaoB. Kiaccudukanus yrieBogoB (MOHO-, Iu-
Y TIOJIUCAXapPUJIBI).

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

XUMHYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJIbJIETUIHOU
TPyII, COUPTOBOE U MOJIOYHOKHUCIIOE OpoxeHue. [IpumeHeHue TioKo3bl, €€ 3HAaUCHHE
B JKU3HEJEATEIIbHOCTH OPraHu3Ma.

Jucaxapuapl: caxapo3a, MayibTO3a. BocCcTaHaBIMBAKONIME U HEBOCCTAHABIMBAIOIINE
mucaxapusl. ['maponus nucaxapuno. HaxoxaeHue B mpupoae U IpUMEHEHHE.

[Tonucaxapuapl: Kpaxmaj, TJIMKOT€H M Ueuiojo3a. CTpOeHHE MaKpOMOJIEKYJI
KpaxMaJia, TJIMKOTE€HA U LeJUTr0I03bl. Du3nueckue CBOMCTBA KpaxMmalia U LEJUTHOJIO03bI.
XHUMHUYECKHE CBOWCTBA Kpaxmaya: THAPOJIU3, KayeCTBEHHAs pEaKUUs C HOIOM.
XVMMHUUYECKHE CBOWCTBA MEJUTIOJIO3BI: THAPOJIN3, TMOJTydyeHHue H(PUPOB IEIUTIOIO03BI.
[TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN IIIEJIK).

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUSI BEIIECTB U UX [PEBPAILCHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CIHPTOB B BOJE, B3aUMOAECHCTBHE 3TAHOJIA C HATPHUEM,
OKHCJIEHHE STWJIOBOIO CIHpPTAa B ajbJEruj Ha pacKaJ€HHONM MEIHON MpPOBOJIOKE,
OKHCJICHHE JTUJIOBOIO CIHpPTa JAUXPOMATOM Kainusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), KAa4yeCTBEHHbIE PEAKIMUW Ha aJbACTUIB (C THUIPOKCHIOM
muammuncepedpa(l) u rugpoxkcunom memu(Il)), peakmus raumepuHa ¢ THAPOKCUIOM
menu(ll), xummuueckwe CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJCHCTBUE
pacTBopa rioKo3bl ¢ ruapokcuaom meau(ll), B3aumMopeiicTBue kpaxmana ¢ HOAOM,
pelIeHre IKCIIEPUMEHTANBHBIX 3a/1a4d 1Mo TeMaMm «CrupTel U QeHomnby, «KapOoHoBbIE
KUCJIOTHI. CIIOKHBIE YDUPBI.

A3oTcoaepxaliye OpraHu4ecKue coeJMHeHus!

AMHHBI — OpraHM4YecKue Mpou3BOAHbIE amMmuaka. Kiaccudukanus amMuHOB:
anudpaTUYeCKue U apoMaTUYeCKHe; MEepBUYHbIC, BTOPUYHBIE U TpeTHUuHble. CTpoeHue
MOJIEKYJ, ob0mas Qopmyna, H30MepHsi, HOMEHKJIaTypa M (U3UYECKHUE CBOMCTBA.
XUMHUYECKHE CBOMCTBA alu(PpaTUYECKUX aMUHOB: OCHOBHBIE€ CBOMCTBA, AJIKUJIMPOBAHHUE,
B3aMMO/JICHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOMN KHACIOTON. COJM aJIKUIIaMMOHHUS.

11
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AHWINH — TpeACTaBUTENIb aMUHOB apomarudeckoro psgaa. CTpoeHue aHUIIMHA.
B3anmHoe BiaMsiHUE Tpynn aTOMOB B MOJIeKyJie aHWIMHA. OCOOCHHOCTH XMMHUYECKHUX
CBOWCTB aHWIMHA. KaueCTBEHHBIE peakIuy HA AHWUJIVH.

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

AmuHokuciotel. Homenknarypa u uzomepusi. OTIenbHbIE MNPEICTaBUTENH
0-aMHUHOKHUCJIOT: TJIMIUH, ajlaHuH. PU3uuecKue CBOMCTBA aMHUHOKHUCIIOT. XHUMHUUECKHUE
CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX OPraHUYECKUX COCIMHCHUH, peakius
MOJIMKOHJICHCAIIMKA, OOpa30BaHWE TENTHUAHOW CBS3W. DHOJOTHYECKOE 3HAYCHUE
aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

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

ODKCHEPUMEHTAIbHBIE METOJAbl H3YYEHUsS BEIIECTB W MX MPEBpAILLCHUM:
pacTBopeHue OEIKOB B BOJIC, ACHATYpalusi OCJIKOB MPU HATPEBAHUU, IBETHBIC PEAKIIUU
Ha OCJKH, peIIeHHE OHKCIEPUMEHTAIbHBIX 3aJa4 II0 TeMaM «A30TCoJepiKallre
OPraHUYECKUE COCTUHEHUS» U «Pacrno3HaBaHne OPTaHUYECKUX COCTUHECHUI.

BbicokomolieKyJIsIpHbIE COeUHEHUS

OCHOBHBIE TOHATHA XUMHUU BBICOKOMOJEKYJSIPHBIX COEOUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPHU3ALUU, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — IOJIMMEPH3aLus
Y TIOJINKOHJICHCALIHS.

[lonumepnsle  marepuanbl.  IlmactmMaccel  (MONMMATHIIEH,  MOJUIPONHIIEH,
MOJIMBUHWIXJIOPU, HOJIACTUPOII, NOJIMMETHJIMETaKpUJIAT, NOJMKapOOHAaTHI,
noJIMdTUIICHTEpePTaat). Y THiM3aIus u nepepadoTka IiacTuka.

DnacToMepbl: HAaTypaJlbHbIM KayyyK, CHUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPONIPEHOBBIN, U30ITPEHOBLIN). Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, IIENK), HMCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAapPOH U JIABCAH).

OKCHEpUMEHTAIIBHBIE METOJbl M3YYEHMsS BEIIECTB M WX IPEBPAILCHUI:
O3HaKoMmJIeHHe ¢ oOpa3laMu NIPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 Mo Teme «Pacro3HaBaHue IiiacTMmacc
Y BOJIOKOH.

PacuetHblie 3amaun.

Haxoxenne MosiekyisipHON (popMyJibl OpraHUYeCKOTO COEAMHEHUS 110 MAaCCOBBIM
JO0JISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXICHHE MOJEKYJISIPHOU (HOpMyIIbI
OpraHUYeCcKOr0 COEMHEHHUS Mo Macce (00BEMY) MPOAYKTOB CrOpaHUs, O KOJIUYECTBY
BemecTBa (Macce, 00bEMYy) TMPOAYKTOB PpPEAKIUH W/UIM HMCXOIHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpPHOH (HOpPMYJbI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOYYEHUS, ONPEIeTIEHUE TOJIM BhIXOAa IPOIYKTa
pEaKkUHH OT TEOPETUUECKH BO3ZMOYKHOTO.
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MexnpeaMeTHbIe CBA3H

Peasmzannst MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 kyacce ocyliecTBISE€TCS YepPE3 UCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
IOHATHM, TaK U NMOHATHUN, NPUHATHIX B OTAECIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmue ecTecTBEHHO-HAay4YHblE NOHATHA: SBJICHHE, HAay4dHbId (akT, T'UIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kilaccupukauus, HaONIOJEHUE, HU3MEpPEHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

@dusnka: MaTepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPreTUYECKUM
YpOBEHb, BEUIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE BEUIECTBA, (PU3NYECKUE
BEJIMYMHBI, €AUHULBI U3MEPEHMSI, CKOPOCTh, SJHEPIHUs, Macca.

buonorust:  kneTka, OpraHums3M, O3KocucTeMa, Ouocdepa,  MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBI U TeTepoTpO(dHBIM TUN MNUTaHUSA, OpOKEHHE,
(oTOCHHTE3, IbIXaHHE, OCJIKHU, YTIEBObI, )KUPbI, HYKJIENHOBbIE KUCIOTHI, (PEPMEHTBHI.

I'eorpadusi: mone3Hple HCKOMAEMBbIE, TOILIHBO.

TexHOoJIOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOTO IWTAHMS, MOIOIIUE
CPEACTBA, MaTEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

AtoM. CocTaB aTOMHBIX SAEp. XUMUYECKHUM d51eMEHT. M30TOIbI.

CtpoeHue 3JIEKTPOHHBIX 00O0JOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUYECKUE
YPOBHU U MOAYPOBHHU. ATOMHBIe opOuTanu. Knaccudukanuss XuMUUECKUX SJIEMEHTOB
(s-, p-, d-, f-omements). PacmpenescHue SJIEKTPOHOB IO AaTOMHBIM OPOUTAIISIM.
DOneKTpoHHbIE KOH(PUIypaly aTOMOB 3JEMEHTOB MEPBOr0 — YETBEPTOrO MEPHOI0B
B OCHOBHOM M BO30YXKJICHHOM COCTOSTHUH, dJIEKTPOHHBIE KOHPUTYPAIIMH HOHOB.

DIIEKTPOOTPULIATEIBHOCTD.

Ileppogmueckuit 3akoH u llepuonnueckas cucreMa XUMHYECKUX DJIEMEHTOB
JA.N. MengeneeBa. CBsi3p NEPUOIUYECKOrO0 3akoHa W Ileproanveckol CUCTEMBI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHON TEOpUEN CTPOEHHUSI aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX
BEIIECTB MO TIpynmaM M I[epuojaM. 3HAUYEHUE MEPUOJUYECKOTO  3aKOHa
JI.1. Menpeneena.

XUMHYECKast CBsI3b. BHAbl XMMHUYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTayumueckas. Mexanu3Mbl 00pa30BaHusl KOBAJICHTHOW CBSI3U: OOMEHHBIN U IOHOPHO-
aKLENTOPHBIA. JHEPIrUs U JUIMHA CBS3H. [ 10JISIpHOCTH, HAITPABIEHHOCTh U HACBIIIAEMOCTD
KOBaJIEeHTHOM cBsi3U. Kparaele cBs3u. Bopopomgnas cBs3b. MeXMONEKyIsIpHBIE
B3aWMO/JICVCTBUA.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C HMX T€OMETPUYECKUM CTPOEHUEM (Ha TpPUMEpPE COCAMHEHUN 3JIEMEHTOB
BTOPOTO NIEPHOIA).
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[IpencraBienre 0 KOMIUIEKCHBIX coeAuHeHUsIX. COCTaB KOMILUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesb, JUTraHAbl. 3HAYEHUE KOMIUIEKCHBIX coequHeHuil. [loHsitue
0 KOOPAWHALIMOHHON XUMHH.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUA. THIBI KPUCTAIUTMYECKUX
pElIEeTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsTne o gucnepcHbIX cuctemax. Mctuaubie pacTBOpbl. CrOCOOBI BBIPAKCHUS
KOHIECHTPAIMA PAacTBOPOB: MaccoBasi [JOJS BEUIECTBA B PAacTBOpE, MOJIApHAs
KOHILICHTpanusl. HacelllleHHblE W HEHACHIIEHHBIE pPAacTBOPBI, PAaCTBOPUMOCTb.
Kpucramnoruaparsr.

Knaccudukanus m HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. | pUBHAIBHBIC
HAa3BaHUS OTJIEIbHBIX MPEICTABUTENICH HEOPTAHNYECKUX BEIIECTB.

Knaccudukanuys XuMu4ecKuX peakinii B HEOpraHM4eCKOH U OPraHUYECKON XUMHUH.
3aKOH COXpAHEHUsI MAacChl BEHIECTB; 3aKOH COXPAHEHHS W IPEBPAICHUS SHEPTUH
NpU  XUMHUYECKUX  peakuusix. TemmoBble A(DPEKTbl XUMHUUECKUX  PEAKIIHM.
TepmoxumMudeckre ypaBHEHUS.

CKOpOCTh XMMHUYECKOM peaklMMh, €€ 3aBUCHUMOCTh OT pa3JIMYHBIX (PAKTOPOB.
['oMoreHHbI€ U TeTeporeHHbIe peakiuun. KaTanms u karaau3aTopsl.

OOpatumble W HEOOpaTUMbIE pEaKIUU. XUMHUYECKoe paBHOBecue. PDakTopsbl,
BIIMSIOIIME HAa TIOJIOKEHHE XHMHUYECKOrO PAaBHOBECHUS: TEMIEpaTypa, 1aBICHUE
Y KOHLCHTPAIlMX BEWIECTB, yYaCTBYIOIMX B peakuuu. [Ipuniun Jle [larenbe.

OnekTpoiauThueckas aucconuanus. CuibHble U cladble AIEKTPOJUThl. CTENeHb
nucconmannu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEWTpaJbHAs, IICJIOYHAS.
Bonopoansiii mokazarens (pH) pactBopa. ['maponus couneii. Peakiiuu nonHoro oomena.

OKuCIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb OkuciaeHus. OKUCIUTEINb
Y BOCCTAHOBUTEIIb. [Iponiecchl OKUCIIEHUS U BOCCTAaHOBIICHUS. BakHeNIIMEe OKUCIIUTENN
¥ BOCCTAaHOBHUTENN. METO1 3JIEKTPOHHOTO Oaianca. DIEKTPOJIU3 PACTBOPOB U PACILIIAaBOB
BEILIECTB.

DKCIepUMEHTAIbHBIE METO/IbI H3YUYEHUS BEILIECTB U UX MPEBPALLICHUIN: pa3I0KEeHUE
MEPOKCUJAa BOJOpPOAAa B NPUCYTCTBUHM KaTalU3aTOpa, MOAEIM KPHUCTAJUIMYECKUX
pelIeTOK, MPOBEJACHUE pPEeaKIuid HMOHHOTO OOMEHa, OMPENENICHHE CPEellbl PAcTBOPOB
C TIOMOIIbI0 WHJMKATOPOB, M3YyUYCHHE BIUSHUSA PA3UYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKOUN pEeaKIUU U MOJ0KEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuveckasi xumus

[Tonoxxenne HemetawioB B Ilepuognyeckol CUCTEME XUMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa W OCOOCHHOCTH CTPOCHHS HX aTOMOB. DU3HYECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPONHUs HEMETAIOB (Ha MpUMeEpe KHciopoaa, cepsl, (ocdopa
U yTiepoaa).

Bomopon. Ilomydyenuwe, ¢usndeckue W XUMUYECKHE CBOWCTBA: PEaKIUU
C MeTaJyIaMU U HEMETaJJTaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ MApHUIbI.

lanorenbl. HaxoxkaeHue B mOpupojae, CHOCOOBI TOJNy4deHUs, (Qu3NUecKue
U XUMHUYECKHE CBOMCTBA. ['amoreHoBomopoanl. BakHeWime KHCIOPOACOACpIKAIIUE
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coequHEeHHsl TranoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI TOMyYEHUS
rajgoreHoB. [[pumMeHeHne raJoreHoB U X COCIMHEHHM.

Kucnopon, o3on. JlabopaTopHble M NPOMBIIIICHHBIE CIOCOOBI TMOJIYYSHUS
kuciopoga. dusnyeckne 1 XMMUYECKUE CBOMCTBA U MPUMEHEHHE KUCIOPOJa U 030HA.
OKcuapl U IEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CriocoObl MOMydeHHsI, (PU3NIECKUe U XUMHUISCKHE
cBoiictBa. CepoBomopon, cymbduasl. Oxcun cepri(1V), okcun cepri(VI). Cepaucras
U cepHasi KUCIOTHI U X coiu. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHI. [Ipumenenue
CEpHBI U €€ COCTMHEHHUM.

Azot. Haxoxzaenue B mpupojie, croco0bl MoMyYeHus], (PU3NIeckrue 1 XUMUIECKUE
cBoricTBa. AMMUAK, HUTpUIbl. OKCHIBI a30Ta. A30THUCTAs U A30THASI KUCIIOTHI U UX COJIH.
OcoOEHHOCTH CBOMCTB a30THOW KHUCHOTHL. lIprMeHeHHe a3oTra U ero CoeAuHEHWH.
A30THBIE YI00pEHUSI.

®ochop. Haxoxnenune B mpUpoae, CHOCOObI MOMYYEHHUS, (PUINUYECKHUE
u xumudeckue cBoricta. ®ochuasl u pochun. Oxcunsl hocdopa, pocdopHas kuciora
u ee conu. [Ipumenenue docdopa u ero coenunennii. DochopHeie y100peHuUs.

VYriaepoa, HaxoXaeHWE B Mpupoje. AIIIOTponHble Moaudukanuu. Dusndeckue
U XHMHYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB, 00pa3oBaHHBIX YyriepoaoM. Okcunu
yrinepona(ll), okcua yraepona(IV), yrojibHasi Kuciaora M €€ Cojid. AKTUBHPOBAHHBIN
yroiib. [IpuMeHeHne npocThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOAOM, U €0 COCTUHEHUI.

Kpemuuii. Haxoxnenue B mnpupoje, cHocoObl TNOIy4YEHUs, (PU3NYECKUE
u xumuueckue cpoiictBa. Oxcua kpemHus(IV), KpeMmHHEBas KHUCIOTA, CUIIMKATHI.
[IpumeHeHue KpeMHUs U ero coenuHeHui. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tomoxenne ™metamoB B llepuoanueckor CHUCTEME XUMHYECKUX SJIEMEHTOB.
Oc00EHHOCTH CTPOECHUS DJIEKTPOHHBIX 000JI0YEK ATOMOB METAJLIOB.

O6mume ¢Qusnyeckue cBoHcTBa MeTauioB. [IpuMeHeHue wMeTamioB B OBITY
u TexHuke. CIuiaBbl METAJUIOB.

DJIEKTPOXUMHUYECKUN Psii HaNpsDKeHU MetaiioB. OOmue crnocoObl MOJydeHUs
METAJJIOB: THAPOMETAIUTYPrUs, NUPOMETAILTYprusi, sJjekTtpometamtyprus. I[loHsTue
0 KOoppo3uu MeTayioB. CriocoObl 3alIMThl OT KOPPO3HUHU.

O6mas xapaktepuctuka wmetawioB [A-rpynnel Ilepuoguyeckoil  cuctemsl
XUMUYECKUX dJeMeHToB. Harpuit u kamuii: mosydenue, GU3NMUYECKUE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAMHEHU.

O6mrast xapakrepuctuka wetamwioB [IA-rpynmer  [lepuogmdeckoit  cucTembl
XUMUYECKUX DJIEMEHTOB. Marauii u KajbIuil: IOJlydeHHe, (PU3MUecKrue U XUMHUIECKHE
CBOWCTBa, MPUMEHEHHE TMPOCTHIX BEIIECTB W HUX COeAWHEHHH. JKeCTKOCTh BOJbI
U CIIOCOOBI €€ YCTPAHEHHS.

AmoMuHMI: TIONMydYeHUe, (PU3MYECKHe M XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOT0 BELIECTBA U €ro coequHeHu. AM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCHIA
ATIOMHUHUS, TUAPOKCOKOMILJIEKCHI alTFOMUHUS.
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OOmass  xapakTepucTuka  MeTauioB  mobOounbix  moarpynn  (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyueckre M XUMUYECKHE CBOMCTBA XpoMa M ero coeauHeHud. OKCuibl
u ruapokcuapl  xpoma(ll), xpoma(lll) m xpoma(VI). XpomaTel H JHUXpOMATHI,
UX OKHCIIUTENbHBIE CBOMCTBA. [lonyueHne nu npumMeHeHue xpoma.

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

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

Ou3nUecKne W XUMHYECKHE CBOWCTBA Meau U ee coeauHeHud. llomyueHwne
Y IPUMEHEHUE MEAU U €€ COCAUHEHUM.

[{uuk: nonmyudeHue, GU3NUECKUE U XUMUUYECKHE CBOWMCTBA. AM(OTEpPHBIE CBOWCTBA
OKCHJIa W THAPOKCHUIA IIMHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[prMeHeHne 1uHKa U €ro
COCIMHEHMM.

DKCIEpUMEHTAIbHBIE METO/Ibl M3YUYEHHS BEIIECTB M UX IMPEBPAILCHUN: U3yYCHUE
00pa3IoB HEMETAJJIOB, TopeHue cepbl, docdopa, kene3a, MarHus B KHUCIOPOJE,
u3ydeHue Kojulekuuu «Metamsl M CIUIaBbDY, B3aUMOJCKMCTBUE  IIEIOYHBIX
M IIEJIOYHO3EMENBHBIX  METAUIOB €  BOAOW  (BO3MOXXHO  HMCIIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), B3aUMOJIEHCTBUE [IMHKA U KEJI€3a C pACTBOPAMHU KHUCIIOT U IIETOYEH,
KAQueCTBEHHbBIC PEAKIIMM HAa HEOPTaHMYECKHWE AHWOHBI, KATUOH BOJOPOJA U KATHOHBI
METAJIJIOB, B3aUMOJEHCTBUE THAPOKCHUIOB AIIOMUHHS M IIUHKA C PACTBOPAMU KHUCIOT
U 1IeJI0YeH, peleHue dKCIepUMEHTaIbHbIX 3a1a4y o Temam «l anorensi», «Cepa u ee
COeIUHEHUS», «A30T U dochop U X cCoeAMHEHU», «MeTalyibl TIaBHBIX MOATPYIID),
«Mertasnibl TOOOYHBIX TTOATPYIII.

XuMHUS U )KU3Hb
Ponb xumMuu B o0ecriedeHu yCTOMYUBOTO 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. XMMHYECKOE 3arpsA3HEHUE OKPYKAIOLIECH CPEeabl U €ro nociaeacTsus. Poib
XUMHHU B 00ECTICUEHUH SHEPTETUYECKOM Oe30MacHOCTH.
XuMus 1 310pOBbe YesnoBeka. JlekapcTBeHHsble cpenctra. [IpaBuiia ucnosb3oBanus
JIEKapCTBEHHBIX IIpenapaToB. Poyib XUMUU B Pa3BUTUU MEIULIUHBI.
XUMUS THIE: OCHOBHBIE KOMITIOHEHTHI, MHINEBbIe Jg00aBKkU. Ponb Xumum
B 00ecrneueHnH! MUIIEBON 0€30MacHOCTH.
Kocmernueckne wu mapgromepHbie cpeiactBa. beitoBas xumus. [lpaBuna
0€30macHOr0 MCIOIB30BAHMS MPETapaToOB OBITOBOW 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, CTEKJI0, KEpaMHKa.
PacuetHble 3anaumn.

Pacuersl: Macchl BemecTBa WM O0BEMa Ta30B IO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcCe WM 00BEMY OJIHOTO W3 yYaCTBYIOIIHMX B PEAKIIUU BEIIECTB, MACCHI
(oObema, KOJIMYECTBA BEIECTBA) MPOJYKTOB PEAKIMHU, €CIIM OJIHO M3 BEUIECTB UMEET
nmpuMecu, Macchl  (oObeMa, KOJIMYeCTBAa  BEIISCTBA) MPOJIYKTAa  pPEaKIluH,
€CJIM OJIHO W3 BEIIECTB JaHO B BHJE pPacTBOpa C OMNpPENENIEHHON MaccoBOM JoJiei
PAaCTBOPEHHOI'O0 BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM KOHIIGHTpAllMK BEIIEeCTBa
B PacTBOPE, J0JIM BBIXOJa MPOAYKTa PEAKITUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSA3H

Peanmzanus MeXIpeIMETHBIX CBS3€M MPU HM3YyUYCHUH OOIIEH M HEOopraHWYeCKOu
xuMud B 11 Kjacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHH, TaK ¥ TOHITHH, MPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-
Hay4JHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC IIOHSATHS: SBJIEHHWE, Hay4dHBIM (akT, THUIIOTE3a,
TeOpws, 3aKOH, aHaJW3, CHHTE3, KiacCH(UKAIUsA, TEPHOIUIHOCTh, HaOIIOJCHHE,
U3MEepeHne, SKCIIEPUMEHT, MOCITb, MOJICIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, SJICKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOMBI, PAAMOAKTUBHOCTH, MOJICKYJa, YHEPTreTHUYCCKUNA YPOBEHB, BEIICCTBO, TEJO,
00beM, arperaTHoe COCTOSHHE BEIIEeCTBA, HACAIBHBIM ra3, (u3nueckue BETUUUHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorusi: kierka, opraHusm, »KocucTema, Ouocdepa, MeTaboJMU3M, MaKpoO-
U MHUKDPODJIEMEHTBI, OCIIKH, JKHUPBI, YTJIEBOJbI, HYKICHHOBBIE KHCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U IMMOTOK YHEPTUHU B IKOCUCTEMAX.

I'ecorpadus: muHEpanbl, TOpPHBIC ITOPOJBI, ITOJC3HBIC HCKOIAeMbIe, TOTUIMBO,
PECYPCHI.

TexHoyorus: XWMHUYECKas MPOMBIIUICHHOCTh, METAJIyprus, CTPOUTEIIbHBIC
MaTepualibl, CEJIIbCKOXO3SIUCTBEHHOE TPOU3BOJCTBO, TIUIIEBas IPOMBIIUICHHOCTD,
(dapmarieBTHUECKasl MPOMBIIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IPEraparoB,
IIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB, JJICKTPOHHAS IPOMBIIUICHHOCTD,
HAHOTCXHOJIOTHH.
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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
OporpaMMm CpeAaHero oOmiero oOpa3oBaHUS: JIMYHOCTHBIM, METalpeIMETHBIM
U TIPEIMETHBIM.

B cooTBeTrcTBUM € CHCTEMHO-AEATENBHOCTHBIM TOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MpeIMeTa «XUMUsS» Ha YPOBHE CPEAHEro OOIIETo
00pa30oBaHUsl BBIJICIICHBI CICAYIONINE COCTABISIONIUE:

OCO3HaHUE 00YUYaIOIMMUC POCCUNUCKON MPa’KJaHCKON UIACHTUUYHOCTH;

TOTOBHOCTB K CAaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTU M CAMOOTPEEIECHUIO;

HaJIMYue MOTUBAIUU K O0y4YCHUIO;

TOTOBHOCTb W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS —MPUHSATHIMU
B 0011I€CTBE NMPaBUJIaMU U HOPMaMH TOBEJICHNUS;

HaJM4Yue IPaBOCO3HAHUS, IKOJIOTUUECKOUN KYJIbTYpPHI;

CIIOCOOHOCTH CTABUTh LIETTU U CTPOUTD )KHU3HEHHBIC IIJIAHBI.

JIugyHOCTHBIE  pe3yNbTaThl  OCBOCHHUS  MpeaMera  «XUMHUS»  OTpaxkaroT
c(hOpPMUPOBAHHOCTh  ONbITA [O3HABATEJILHOM U  MPAKTUYECKOM  JACSATEIHLHOCTHU
oOydJaronuxcs B MpoIecce peaansaiiui 00pa3oBaTeIbHOM JeITeIbHOCTH.

JIn4yHOCTHBIE ~ pe3ylbTaThbl  OCBOCHUS  HpeaMera  «XHUMHUS»  OTPAKAOT
c(hOpPMHUPOBAHHOCTH  ONbITA TMO3HABATEJILHOM M  MPAKTUYECKOM  JACATEIbHOCTH
oOy4Jaroniuxcsi B MpoLecce peain3alui o0pa30BaTeIbHON I€ATEIbHOCTH, B TOM YHUCIE
B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

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

IPEICTABICHHS O COIHANBHBIX HOpPMaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHIM
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MEATEIBHOCTH NMPH CO3AaHUU YUICOHBIX
IIPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATEIbHBIX 3a7ad, BBIIOJHEHHH XHMHYECKUX
OKCIIEPHUMEHTOB;

CIOCOOHOCTH TTOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHS, JJOTHKY U apI'yMEHTBI
APYTUX IpH aHAIU3€ Pa3IHYHBIX BHIOB YI€OHOMH NEATEILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS

IEHHOCTHOTO  OTHOIICHWSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEIUIO
OT€UYECTBECHHON XUMUM;

YBOXEHUS K TIPOIECCYy TBOpYECTBA B OOJACTH TEOPHUM W TPAKTUIECKOTO
MPUJIOAKEHUSI XUMUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKHU €CTh PE3YJIbTAT JJIUTEIbHBIX
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HAOIO/ICHUH, KPOMOTIMBBIX HKCIEPUMEHTAJIbHBIX MOHCKOB, IOCTOSHHOTO Tpyna
YYEHBIX U IIPAKTUKOB;

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

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSI:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO TTIOBEACHUS;

CITIOCOOHOCTH OLICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHUYECKUMHU SBJICHUSIMH,
Y IPUHAMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
1 IICHHOCTH,

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

4) popMupoBaHUSs KYJILTYPbI 310POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOro U 0e30macHoro oopasa Ku3HHU, HE0OXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (HU3MYECKOMY U ICHUXHUYECKOMY
3JI0POBBIO;

coONroficHUs TMpaBui Oe3omacHOTO oOpalieHuss C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOH J€ATEIbHOCTH;

NOHMMaHUS LIEHHOCTU MpaBWJI UHIUBUAYaJbHOTO U KOJUIEKTUBHOTO 0€30I1aCcHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIMINX 37I0POBBIO U KU3HU JIO/ICH;

OCO3HaHUsl TOCIEACTBUA UM HENPUATHS BPEIHBIX MpPUBBIUEK (YNOTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKOMN JIEATETLHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSITEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUYCCKUX 3a7ad COIMAILHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUEHUIO MPO(ECcCuil pa3IMuHOTO POJia, B TOM YHUCIIE
Ha OCHOBE MPUMEHCHHUSI PESIMETHBIX 3HAHHH 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 Y4YE€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEHN
00I11eCTBA;

6) KOJIOrN4YeCKOTr0 BOCTIUTAHUS:

AKOJIOTMYECKHU  11€71ecOo00pa3HOro OTHOIIEHHS K TPUPOJIE KaK HMCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHMMaHUS  TJIO0AJTbHOTO  XapakTepa OSKOJIOIMYECKHMX MpoOjaeM, BIMSHUA
SKOHOMHUYECKHUX MMPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIIONb30BaHUS JAOCTUKEHUN XUMHH ISl PEIICHUS
BOITPOCOB PALMOHAIBHOTO ITPUPOOIOIb30BaHNUS;
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AKTUBHOI'O HEINPUATHUS NEUCTBHM, NPUHOCAIIMX BPEA OKPYXKAIOLIEW NPUPOAHOU
cpene, yMEHHUs MPOTHO3MPOBATH HEOJArONPHUATHBIE 3KOJIOIMYECKUE MOCIEICTBHS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYUsl PA3BUTOTO HKOJOTMYECKOIO MBIIUICHHS, JKOJOTHYECKOW KYJIbTYPHI,
ONBITA JESATENBHOCTH JKOJIOTMYECKOM HANPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMHU B IIO3HABATEJIIbHOM, KOMMYHUKAaTUBHOW M COLMAJIBHOM IpaKTUKE, CIIOCOOHOCTU
Y YMEHUS aKTUBHO MPOTHUBOCTOSITH UICOJIOTUU XeMO(poOuu;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH
¥ OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUA CreU(PUKA XUMHUU KaK HayKd, OCO3HAHUS €€ PO B (pOpMHUpPOBAHUH
palOHaIbHOTO HAYYHOTO MBINUICHUS, CO3/JaHUU LEJIOCTHOTO TMPEACTaBICHUS
00 OKpy’KaroleM MUpPE KaK O €IMHCTBE NMPUPOJbl U YEJIOBEKA, B IO3HAHUHU MPUPOIAHBIX
3aKOHOMEPHOCTEH U pelIeHuH mpoOIeM COXpaHeHHUs MPUPOTHOTO PAaBHOBECHS,

yOEKICHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJIs1 COBPEMEHHOM ITUBUJIM3AIUH: B €€
IYMaHUCTHYECKONW HAIPaBICHHOCTM M Ba)XHOM POJIM B CO3JaHMM HOBOM 0a3bl
MaTepUaTbHOW KYyJIbTYPHI, B PEUICHUH TI00ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPreTUUECKOM, MMUILEBOM U SKOJOTUYECKON O€30MMaCHOCTH,
B Pa3BUTUU MEAMIIMHBI, 00OECTICYCHUH YCJIOBUU YCIEIIHOTO TPyJda U IKOJIOTUYECKU
KOM(OPTHOM KU3HU KaXKAOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONH TPAMOTHOCTH: MOHUMAHHS CYIIHOCTH METOJOB MO3HAHMUS,
HCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOIy4aeMbIe
3HAaHUA Ul aHaiu3a U OOBSICHEHHUS SIBICHUI OKPYKAIOLIEro MUPA U MPOUCXOISIINX
B HEM HM3MEHEHWH, YMEHHS JenaTh 0OOCHOBAaHHBIC 3aKIIIOUEHHUS HA OCHOBE HAYYHBIX
(aKkTOB M UMEIOIIMXCS TaHHBIX C LIEJIBIO MOJyYEHUs JOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON IeATEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHUN MO XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B pa3MyHbBIX cdepax mnpodeccruoHaIbHOM
JESITEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

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

3HAYUMBIC TUTST dbopMupoBaHUs MHUPOBO33PCHUS 00yJaronuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIC) OOIIeHAyYHbIC TOHATHSA, OTpaXkaroIiue
I[EJIOCTHOCTh HAYYHON KapTHHBI MUpPa U CIICH(PHUKY METOI0B TIO3HAHHMSI, HCTIOJIb3YEMBIX
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B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIHs, SIBJICHHUE, MPOLECC, CUCTEMA,
HAyYHBIA (paKT, IPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIEAOBaHNUE,
HaOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJbHbIE yueOHbIE JeMcTBUs (IIO3HABATENbHbIE, KOMMYHUKATHBHBIC,
peryiaTuBHbIE), oOecneunBaromume (opMupoBaHue (YHKIMOHAIBHOW T'PAaMOTHOCTH
U COLMAIIbHON KOMIIETEHLUU O0yYaronXcs;

CHOCOOHOCTh OOYYAIOIIMXCSl MCHOJIb30BATh OCBOEHHBIE MEXKIUCUUILUIMHAPHBIE,
MHUPOBO33PEHYECKNE 3HAHUSI U YHUBEPCAJIbHbIE y4E€OHBIE JEUCTBUS B MO3HABATEIbHOM
U COLMAJIbHOM IPAKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIaICHNE YHUBEPCAIIbHBIMHU YU€OHBIMU
[I03HAaBaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMM.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe NeilCTBHUS
ba3oBble Jioruyeckue 1eiicTBUA:

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

ONPENEIATh LEIU AEATEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI ICSITEIBHOCTH C IMTOCTABJICHHBIMU LEIAMU;

VICIIOJIB30BATh IPU OCBOCHUH 3HAHUU ITPUEMBI JJOTUYECKOTO MBILIJICHUS: BbIACIATD
XapaKTEpHbIC MPU3HAKA TOHATHN W YCTAaHABJIMBATH WX B3aUMOCBS3b, HCIOJIb30BAaTh
COOTBETCTBYIOIINE MOHATHUSA JUIsl O0BSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHUSI M KPUTEPHUHU I KJIACCU(DUKAIUKU BEIIECTB U XUMUYECKHUX
peakuui;

YCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBA3U MEXAY U3Y4a€MbIMU SIBICHUSAMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, TI0 AHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTM Y IPOTHUBOPEYMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(hOopMyIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHATh B TMPOLIECCE INO3HAHUS MCIIOJIb3YEMBIE B XHMHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIN, MPEOOPA30OBHIBATH MOJICIIHHBIC MPECTABICHUS — XUMUYECKUI 3HAK
(cumBOJI) DBNeMeHTa, XUMHYecKass (opmysia, ypaBHEHHE XUMHUYECKOW pEaKIuu —
[P PEIICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 33/1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [IJI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3yYaEMBIX
BEIIECTB U XUMUUYECKUX PEAKLIUM.

ba3oBble ucciieaoBaTeIbCKHeE AeHCTBHUA:

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

dbopMynupoBaTh 1ENM W 3aJa4d UCCIEAOBAHUS, HMCIOJIb30BATh IOCTABJICHHBIC
1 CaMOCTOSITEILHO C(HOPMYITMPOBAHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA MO3HAHUS
1 OCHOBBI JIJIs1 (DOPMHUPOBAHHUS THUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CY)KIEHUU;

BJIAJIETh HABBIKAMM CAMOCTOSATEIHLHOTO INIAHUPOBAHUS Y TPOBEICHUS YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh yMEHMs HaOIoAaTh 3a XOJ0M Tpoliecca,
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CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro  pe3yabTar, (HOopMyaupoBaTh OOOOIICHHUS
U BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB HCCIICOBAHUS, COCTABIATH
000CHOBAaHHBIN OTUYET O MPOJICTAHHON padboTe;

IpruoOpeTaTh ONBIT YYCHUYECKON HCCIIeI0BATEIBCKON U MMPOEKTHON JAEATEIbHOCTH,
MPOSIBIISATH CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEIIICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METOA0B O3HAHUSI.

Pab6ora ¢ undopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHHKAX MH(pOpMaluu (HaAydHO-TIOMYJsIpHas
IuTEpaTypa XUMHUYECKOTO COJIEp’KaHUs, CIIpaBOYHbIE MocoOusi, pecypchl MHTEepHeTa),
aHAJIM3UPOBATh MH(POPMAILIMIO PA3TUYHBIX BUJOB U (HOPM MPEICTaBICHHS, KPUTUIECKH
OILICHUBATh €€ JJOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(bopMyIHpOBATH 3aMPOCH] U MPUMEHSTh Pa3IMUHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(pOopMaLu, HEOOXOAUMOM /1JIsl BBINOJIHEHUS YY€OHBIX 3aa4 ONPEACIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HWCIHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B Ka4ye€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uHbopMaluel: MPUMEHATh MEXIpeaMeTHbIe ((pU3nueckrue U MaTeMaTHYECKHUE) 3HAKU
Y CUMBOJIBI, (hOpMYyJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY:;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE IeiCTBUS:

3aJlaBaTh BOIIPOCHI II0 CYIIECTBY OOCYXKJaeMOW TEMbl B XOJ¢ JHajiora
W/WIW  JUCKYCCUHM, BBICKAa3bIBaTh HWACH, (OPMYJIUPOBATh CBOM  IPCIIOKCHUS
OTHOCHTEJILHO BBITIOJHEHUS MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH Pe3yJIbTaTOB IO3HABATCIILHON JIESITEeIbHOCTH,
MOJIyYEHHBIX CAMOCTOSTEIIBHO WM COBMECTHO CO CBEPCTHHKAMHU TPH BBITOJHEHUHU
XUMHYECKOTO OSKCICPUMEHTa, IPAKTUYCCKOH pabOThl IO HCCICAOBAHUIO CBOMCTB
M3y4acMbIX BEIINECTB, peaiM3alliid Y4COHOro MpoekTa, U (OPMYJIUPOBATH BBIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAaHUI IyTEM COTJIACOBAHMS IMO3HMIMNA B XOJC
00CyXeHUsI 1 OOMEHa MHEHHUSIMHU.

PeryasiTuBHBIE YHHBEPCAJIbHbIE Y4eOHbIEe NeHCTBUA

CaMOCTOSITEJIFHO  IUIAHUPOBAaTh M OCYLIECTBISITH  CBOIO  ITO3HABATEJIbHYIO
NEeSATENbHOCTh, OINpEAeNsiss €€ LeJId MW 3aJa4d, KOHTPOJIMPOBAaTH M IO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBHI MTPH BBHITIOTHEHUH
y4eOHBbIX M HCCIIEIOBATEIbCKUX 3aJlay, BbIOUpaTh Hanboiiee 3pPeKTUBHBINA CIIOCOO UX
pELIEHMS C YYETOM IOJTYYEHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKIUAX;

OCYLIECTBJISATh  CaMOKOHTPOJIb  JIEATEIbHOCTH HAa  OCHOBE  CaMoOaHalIM3a
Y CaMOOLICHKH.
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[IpeameTHbIE pe3ynbTaThl OCBOCHMS IPOrpaMMBbI o XUMUH
Ha Y[UIYOJICHHOM YpOBHE Ha YpOBHE CpEIHEro oO0miero oOpa3oBaHUs BKIHOYAIOT
cnenuduyueckre Ui yd4eOHOro mpeaMera «XUMHs) HaydHble 3HAHUS, YMEHUs
U CIIOCOOBI EHCTBHUI IO OCBOCHHIO, MHTEPIIPETALMU U MTPEOOPa30BaAHUIO 3HAHUH, BUIbI
NEATEIIBHOCTA MO TOJIYYEHUIO HOBOT'O 3HAHMS W MPUMEHEHUIO 3HAHUW B Pa3JIMYHBIX
y4eOHBIX CHUTyallusiX, a TaKKe B PEAIbHBIX JKU3HEHHBIX CUTYyallMsIX, CBA3aHHBIX
¢ XMMHEW. B mporpamMme 1Mo XuMHH MPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHHUS.

IHPEJMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudyeckasi XUHMHsD) OTPAKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUN: O MECT€ M 3HAYEHUU OPTaHWYECKON XUMUU
B CHCTEME €CTECTBEHHBIX HAyK M €€ POJIM B OOECIEYCHUH YCTOHYMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEIICHUH NPOOJIEM 3KOJIOTHYECKOM, SHEPreTHUYECKOM M MHUIIEBOM
0e30MacHOCTH, B Pa3BUTHH MEJUILIMHBI, CO3JaHUM HOBBIX MAaTE€pUAlOB, HOBBIX
WCTOYHUKOB DHEPTUH, B OOCCIEYECHUH PAIMOHAIBHOTO TMPHUPOIOIOIH30BAHUSA,
B (hOPMHUPOBAHUHM MUPOBO33PEHUS U OOIIEH KYJIbTYPhI YEIOBEKA, a TAKXKE IKOJIOTHIECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJTHOU CPEIE;

BJIQJICHUE CUCTEMON XUMHUYECKHUX 3HAHUN, KOTOpask BKIIIOYACT:

OCHOBOITOJIATAOIINE TIOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, PO M AJICKTPOHHAS
o0oJiouka aroma, s-, p-, d-aTOMHBIC OPOMTAIM, OCHOBHOE W BO30YXKICHHOE COCTOSHUS
aTomMa, ruUOpUAM3aIUs aTOMHBIX oOpOuTaned, WOH, MOJeKyla, BaJCHTHOCTb,
AIEKTPOOTPHUIIATEIIEHOCTh, CTETICHb OKHUCICHUS, XUMHUYECKass CBSI3b, MOJIb, MOJISPHAS
Macca, MOJIIPHBIM 00BEM, YTIIEPOMHBINA CKeNeT, (PYyHKIMOHAIbHAS TPYIIA, PaJuKa,
CTpYKTypHBbIE (OopMyinbl (pa3BepHYTHIC, COKpAIIEHHBIE, CKEJICTHBIE), HW30MEepus
CTPYKTYpHasi ¥ IIPOCTPAHCTBEHHAS (T€OMETPUYECKas), N30MEPhI, TOMOJOTHYCCKUAN PSIII,
TOMOJIOTH, YTJI€BOJOPO/IbI, KUCIOPOA- U a30TCOACPIKAIINE OPTaHUYECKUE COCTMHEHMUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJIIPHBIE COSTUHEHUS,

TEOpUH, 3aKOoHbI (mepuoauueckuii 3akoH JI.M. MenpaeneeBa, Teopusi CTPOCHUS
opranuveckux BemiecTB A.M. BytnepoBa, 3aK0OH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpaHEHUS W TPEBPAIICHUS DHEPTUU MPH XUMUYCCKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JICKAlIUEe B OCHOBE
MOHUMAaHUS TPUIUMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHUN;

NPEACTABIICHUS O MEXaHW3MaX XHMHUYECKHX pEeaKIMi, TepPMOJINHAMHYSCKHX
U KUHETHYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O B3aUMHOM BIMSHUHM aTOMOB
W TPYIIT aTOMOB B MOJIeKyJdaX (MHIYKTHBHBIA U ME30MEPHBIA 3P(HEKThI, OPUECHTAHTHI
[ u Il pona);

(akTOIOTHYECKHE CBEICHHUSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30TacHOM
WCITOJIb30BAaHUN BAKHEHIIMX OPraHWYECKUX BEMISCTB B OBITY M IPAKTUYCCKOMN
JESTETPHOCTH YeJIOBEKa, OOIIMX HAYyYHBIX MPUHIUIAX XUMHYECKOTO IMPOW3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, MepepadoTKU HEDTH);
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cOpPMUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHblEe MPHU3HAKA TMOHITHMA,
yCTaHaBIMBAaTh WX B3aHMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIME  IOHATHSA
IIPU ONHUCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCITMHEHHUI;

c(OpPMUPOBAHHOCTh YMEHUII:

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS MOJIEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEpHYTBIX, COKPAIIECHHBIX U CKEJIETHBIX) (POPMYJT OpPraHUYECKUX
BELIECTB;

COCTABJISITh YPAaBHEHHS XMMHUYECKUMX pPEAKUUHA W PaCKpbhlBaTh HUX CYLIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MTOCPEICTBOM COCTABIECHUS DIEKTPOHHOTO
OajaHCca 3TUX pEaKlUMi, peakuuid MOHHOTO OOMEHA IYTEM COCTaBJIEHMSI UX IOJHBIX
Y COKPAILICHHBIX HOHHBIX YPaBHEHUM;

U3TOTABIMBATh MOJEIM MOJIEKYJl OpPraHWYECKUX BEUIECTB I HIUIFOCTPALMH
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUMW: YCTaHaBIMBATh IPUHAUIEKHOCTh H3YyUYEHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTABY U CTPOCHHIO K ONPEIEICHHOMY KilacCy/Tpymnie
COCIMHEHUH, N1aBaTh MM Ha3BaHHA IO cucrteMaTtmueckoir HomeHkiatype (IUPAC)
Y NIPUBOANTH TPUBUAIBHBIC HA3BAaHUS JUIS OTACIBHBIX MPEICTABUTEIECH OPraHUYECKUX
BEIIECTB  (ITWUJIEH, AUETWIEH, TOJYOJd, TJUUEPUH, OTWICHIJIMKOIb, (HEHO,
dbopManbaerus, aneraabAerui, aleTOH, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa,
CTEapUHOBAsl, OJICMHOBAas, NAJIBMUTHHOBAs KHCJOTHI, TIJIMIUH, aJlaHUH, MajbTO3a,
(GpyKTO3a, aHWJINH, JUBUHUII, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHSI ONPENEIATh BUJI XUMHUYECKOW CBSI3U B OPraHUYECKUX
COEIMHEHUSIX (KOBAJIEHTHAsI U MOHHAS CBS3b, G- U TT-CBA3b, BOJIOPOJHAS CBA3b);

c(OPMUPOBAHHOCTh yYMEHHUS NPUMEHATh TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannveckux BemecTB A.M. bytiepoBa nnsi OObsICHEHUS 3aBUCHUMOCTU CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE
Y XMMHUYECKHE CBOMCTBA TUITMYHBIX MTPEACTABUTENEH PA3IMYHbIX KJIACCOB OPraHMYECKUX
BEILIECTB: AJKAHOB, LUKJIOAJIKAHOB, AJKEHOB, AJKAJUEHOB, aJKWUHOB, apOMAaTHYECKHX
YTJIE€BOJAOPOOB, CIUPTOB, AJbJETHAOB, KETOHOB, KAapOOHOBBIX KHCJIOT, MPOCTHIX
U CJHOXHBIX 3(PHUPOB, KUPOB, HUTPOCOCAUHEHUH U AMHHOB, aMUHOKHCIIOT, OEJKOB,
yIIeBOAOB (MOHO-, HU- M TOJIMCAXapHUIOB), WIUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b
MEXIy  HUMH  YpPaBHEHHUSIMH  COOTBETCTBYIOIIMX  XMMHYECKUX  peakuui
C MCTIOJIb30BAaHUEM CTPYKTYPHBIX (POpMyT;

c(hOpMHUPOBAHHOCTh YMEHHUS MOATBEPKIATh Ha KOHKPETHBIX NMPHUMEpPAX XapakTep
3aBHCHUMOCTH PEaKUMOHHOM CHOCOOHOCTH OpPraHMYECKHX COCIUHEHHH OT KpaTHOCTHU
Y TUIIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BJIMSIHHUSI ATOMOB U TPYII aTOMOB
B MOJIEKYJIAX;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKT€pU30BaThb HCTOUYHHUKHU YIJIEBOJOPOIHOTO
CoIpbs (He(Th, MPUPOIHBIN Ta3, Yrojb), COCOOBI €ro mepepaboTKh W MPAKTHUYECKOE
MpUMEHEHUE TPOYKTOB NEpepadOTKu;
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c(hOpPMHUPOBAHHOCTH BJIAJICHUS CHCTEMOW 3HAHHUI O €CTECTBEHHO-HAYIHBIX METOAaX
MO3HAHUSI — HAONIOJAEHUU, WU3MEPEHUM, MOJECTUPOBAHUU, SKCIEPUMEHTE (peajbHOM
Y MBICJIEHHOM) ¥ YMEHUS MPUMEHSITh 3TU 3HAHUS,

c(hOpPMHPOBAHHOCTh YMEHHSI TMPUMEHATh OCHOBHBIC OIEPAlUA MBICIUTEIHLHOM
NEATeIbHOCTU — AaHaju3 U CHUHTE3, CpaBHEHHE, O0O0OIlECHHE, CHCTEMaTU3AIHIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€M — JIJI1 W3Y4YEHHUs CBOWMCTB BEILECTB
Y XMMUYECKUX PEAKIHUN;

c(OPMUPOBAHHOCTh YMEHHI: BBISABISTH B3aUMOCBA3b XUMHMUYECKUX 3HAHHU
C TIOHSITUSIMU U MPEJCTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB /Jis OoJiee
OCO3HAHHOTO0 MOHMMAHUS CYIIHOCTA MATEPHAIIBHOTO E€AWHCTBA MHUpPA, UCIOJIb30BATh
CUCTEMHBIE 3HAHUS MO OPraHUYECKOW XMMHUM JJisi OOBSCHEHUS U MPOTHO3WPOBAHUS
SIBJICHU, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHl MO XUMHUYECKUM (Qopmyaam
Y YpaBHEHUSAM XMUMHUYECKUX PEAKIUN ¢ UCIOJIb30BaHUEM (PU3NYECKUX BEJIIMYUH (Macca,
00bEM ra3oB, KOJIUYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX BEHIECTBA C KOJIMUYECTBEHHOM
CTOPOHBI: PACUEThl MO0 HAXOXKICHUIO XUMHUUYECKOU (POPMYIIbl BEIIECTBA MO M3BECTHHIM
MAaCCOBBIM JIOJIIM XMMHYECKUX DJEMEHTOB, MPOJIYKTaM CrOpaHusi, I[UIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJIU3UPOBATH M OLIEHUBAThH
C MO3UIIUNA IKOJOTHUUECKON 0€30MaCHOCTH MOCJIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOM
JIESITEIbHOCTH YEJOBEKa, CBA3aHHOM C TMepepaOOTKON BEIIECTB, MCIOJIb30BaTh
MOJIyYCHHBIC 3HAHUS IS TPUHATUS TPAMOTHBIX PEHICHHM MpobjieM B CUTyallusix,
CBSI3aHHBIX C XUMUECH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIbHO IUIAHUPOBaTh M TMPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (MOJTyUYeHHE U U3YYEHUE CBOMCTB OPraHWYECKUX BEIECTB,
KaueCTBEHHbIEC PEAKIIMU YTJIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB M KHUCIOPOICOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEUICHHWE JKCIEPUMEHTANIbHBIX 3aJlad [0 PaClO3HABAHUIO
OpPraHUYeCKUX BEHIECTB) C COOJIIOACHUWEM TMpaBwi 0e30MmacHOro  oOpalieHus
C BEIIECTBAMU U JIA0OpaTOPHBIM 000pyI0BaHUEM, (POPMYIUPOBATH 11€h UCCIIECIOBAHNUA,
MPEJCTaBIATh B pa3IU4YHOM QopMe pe3yabTaThl IKCIEPUMEHTA, aHAJIU3UPOBATh
1 OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUM:

coONI0IaTh MpaBWJia 3KOJIOTMYECKH LEJIeCOO0pa3HOro TMOBEAEHUS B OBITY
U TPYAOBOM ACATETBLHOCTH B IENAX COXPAHEHHUS CBOETO 30POBbs, OKPYKaloIeH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOIO JCHCTBHSI HAa JKUBBIE OpPraHU3MBbI
OTIPE/ICJICHHBIX OPTaHUYECKUX BEIECTB, MOHUMasi cMbic nokazatens [1J1K;

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

c(OPMHUPOBAHHOCTh ~ YMEHHUI:  OCYIIECTBJIATh  IIE€JICHANPABICHHBIM  TTOMCK
XUMUYECKON WH(OpMalMu B pa3IMYHBIX UCTOYHMKAX (HaydyHas W y4eOHO-HayuyHas
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JauTepaTypa, cpeacTtBa maccoBod uHpopmanuu, MHTepHEeT M Apyrue), KpUTHUECKH
aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO, MepepadaThiBaTh €€ M HCIOJIb30BaTh
B COOTBETCTBHUU C MMOCTABIICHHOW y4eOHOH 3a/1auei.

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

c(hOpMUPOBAHHOCTH MPEACTABICHUN:

O MaTepUaJIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUU
MPUPOJIbI, O MECT€ M 3HAYCHUM XUMHHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POoJid
B 00eCrneYeHUH YCTOMYMBOIO PA3BUTUSA, B PEUIEHUU MPOOJIEM HKOJIOTHUECKOM,
DHEPTeTUYECKON U MHUINEBON OE30MMaCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3TaHUH HOBBIX
MaTepuaioB, HOBBIX HWCTOYHHUKOB DSHEPIHH, B OOCCICUCHUH PAIMOHAIBHOTO
MIPUPOIONIOIB30BaHUS, B POPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA,
a TaK)Ke AKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpexne;

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

OCHOBOTIOJIATaIOIINE MOHITUS — XUMUYECKHUI DJIEMEHT, aTOM, SIPO aToMa, U30TOMbI,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOUTATH, OCHOBHOE M BO30YKICHHOE
COCTOSIHUS aToMa, TMOpUIM3aIus aTOMHBIX OpOUTasie, MOH, MOJIEKYJia, BaJI€HTHOCTD,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, METaJUIMYECKasi, BOJOPOJHAsA), KpUCTALUIMYECKAass pelieTka, XUMHUYecKas
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 TPEBPAIICHUS SHEPIUU IPU XUMHUYECKHUX PEAKIUSAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JIEUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTU, CUMBOJINUECKUHN SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIekKAIME B OCHOBE [MOHMMAaHUS NPUYUHHOCTH
U CHCTEMHOCTM XUMHUYECKUX SIBIICHUI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEIIIECTBA HA aTOMHOM, HOHHO-MOJICKYJIIPHOM U HAJMOJICKYJISIPHOM YPOBHSIX;

NPEACTAaBICHUS O MEXaHU3MaxX XUMHUYECKUX peaKUuid, TEepMOJAMHAMUYECKUX
U KHUHETUYECKHX 3aKOHOMEPHOCTSAX HX IMPOTEKaHUs, O XHMHUYECKOM PaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;

(aKkTOIOTHYECKHE CBEICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH W O€30MacHOM
WCIIOJIb30BAaHUN BaKHEUITUX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
JESITETLHOCTH YEJI0BEKa, OOITUX HAYYHBIX MPUHIIMITIAX XUMUYECKOTO TIPOU3BOJICTBA;

chOpPMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTepHbIC TMPU3HAKU TOHSATHUH,
YCTAaHaBJIMBAaTh HMX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIUME  TOHSTHUS
MIPU OMTMCAHUKM HEOPTAaHWYECKUX BEIIECTB U UX MPEBpAICHUIN;
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chOPMUPOBAHHOCTh ~ yYMEHMSI ~ HUCIOJB30BAaTh  XUMHUYECKYI0  CHMBOJIHKY
UIA  cOCTaBleHUsT (OpMyJT BEIIECTB M YpPaBHEHUH XHMHUYECKUX peakLui,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTIEIbHBIX
BEIIECTB;

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 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpPMUPOBAHHOCTb YMEHUIA:

KJIacCU(UIIMPOBATh: HEOPTraHMYECKHE BEIEeCTBA IO HUX COCTaBY, XHUMUYECKHE
peaKkuMy IO pa3IMYHbIM MpU3HaKaM (YHCIy M COCTaBy pEarupyrollux BEUIECTB,
TerioBoMy 3(Q(deKTy peakuuu, H3MEHEHUIO CTENEHEW OKUCJIEHHUS 3JIEMEHTOB,
00paTUMOCTH, YUACTHIO KaTaau3aTopa v Ipyrue);

CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHHUA U KpUTEpPUM I KJIacCU(PHUKALIU
M3Y4aeMbIX BEILECTB U XUMUYECKUX PEaKLUH;

cOpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPUOJUYECKOIO 3aKOHA
J.. MenzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATUZHPYIOUIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMHUPOBAHHOCTh YMEHUIA:

XapaKTEPHU30BaTh NIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB XMMHUYECKHX DJIEMEHTOB
nepporo—uerseproro nepuonoB Ilepuomnueckoit cucremsl .M. MeHneneesa,
UCIIONb3Ysl TIOHSTUS <«IHEPreTUUYECKUE YPOBHU», «IHEPreTUUYECKUE TOAYPOBHM,
«s-, p-, d-aTOMHBIE OPOUTAIIHY, KOCHOBHOE U BO30YKICHHOE YHEPTETUUCCKUAE COCTOSHHSI
aTomay;

OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB M MX
coeMHeHur no nepuonaM u rpynnam Ilepuonnueckon cucremnl /.M. Menneneesa,
BAJICHTHBIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS UX JJIEKTPOHHBIX
000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTepru30BaTh (OMUCHIBATH) OOLIUE XUMUYECKUE
CBOMCTBA BEILECTB Pa3IUYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE N€HETUUYECKOM
CBA3M  MEXJY  HEOPraHMYECKUMM  BEIIECTBAMH C  [OMOIIbIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBAThH CYIIIHOCTb:

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

peakuuii KOMIUIEKCOOOpa3oBaHUsl (Ha NpUMEpPE THAPOKCOKOMILJIEKCOB IIMHKA
Y QTIOMUHUSA);
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c(OpPMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKIX
pPEaKIMii C y4eTOM UX SHEPreTUYECKUX XapPAKTEPUCTHK, XapaKTep U3MEHEHUSI CKOPOCTH
XUMHUYECKON peakiMy B 3aBUCUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEILEHUS] XUMUYECKOTO PABHOBECHS O] BIMSHUEM BHEIIHUX BO3JACUCTBUN (TPUHIUIL
Jle [llatenbe);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XWMHUYECKUE PEAKIMH, JICKaIIUe
B OCHOBE MPOMBIIIJICHHOTO MOJyY€HUS CEPHOM KHUCIOTHI, aMMHaKa, OOIuEe HayYHBIC
PUHITUIIBI XUMUYECKUX MIPOU3BOJICTB; 1€71eCO00pa3HOCTh pUMEHEHUS
HEOPraHWYECKHUX BEIIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOILIECHHUS
PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHUW O METOJaX HAyYHOIO MO3HAHUS
SABJICHUM TPUPOJbI — HAONIOIEHUe, HW3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIH ), UCITOJIB3yEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS TPUMEHSTh
OTU 3HAHUA TPU DKCHEPUMEHTAIBHOM HCCJICAOBAHUM BEIIECTB U JUISI OOBSICHEHUS
XUMUYECKUX SIBJICHUH, MMEIOUIMX MECTO B MPHUPOJE, MPAKTUUYECKON AESITEIbHOCTU
YyeJIOBEKa 1 B MIOBCEIHEBHOM JKHU3HHU;

c(OPMHUPOBAHHOCTh YMEHHMS BBISBIATh B3aHUMOCBSI3b XHUMHYECKUX 3HAHUN
C TIOHSITUSIMU U MPECTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJis OoJiee
OCO3HAHHOTO MOHWMAaHMS MaTEPUATLHOTO €IMHCTBA MUDPA;

c(hOpMHUPOBAHHOCTH YMEHUS TPOBOJUTH PACUETHI:

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

Macchl BELECTBA WM 00bEMa Ta3a 10 U3BECTHOMY KOJMYECTBY BEIECTBA, MAcce
WK 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEILIECTB;

TerI0Boro ¢ (pexra peakuuu;

3HAYEHHS BOJOPOJHOrO IMOKA3aTeNsl paCTBOPOB KHUCIIOT M LIENOYEH C M3BECTHOM
CTENEHBIO TUCCOIMAIINN;

macchl (00beMa, KOJIMYECTBAa BEIECTBA) MPOAYKTa PpEaKIHH, €ClId OJHO
W3 MCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOpPA C OMNPEAECICHHOW MacCOBOW OJEH
PaCTBOPEHHOIO BEIIECTBA WJIM JIAaHO B U30BITKE (MMEET MPUMECH );

JI0JIA BBIXOJIa POAYKTa PEaAKIUY;

00BEMHBIX OTHOILIEHU Ta30B;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOATENbHO IUIAHUPOBaTh U MPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (IIPOBEICHUE PEAKIMI HOHHOTrO OOMEHa, MOATBEPKICHHE
KaueCTBEHHOTO0 COCTaBa HEOPTaHWYECKUX BEILECTB, OINPEACIICHUE CPEellbl PaCcTBOPOB
BEIIECTB C TIOMOIINBI0O HWHAMNKATOPOB, W3yUYCHHUE BIHUSHUS PaA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEAKIMH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/lad 10 TeMam
«Mertamnel» u «Hemetamisl») ¢ coOmoeHueM MpaBui 0€30macHOro oOpalieHus
C BEIIECTBAaMU U JIaDOpaTOPHBIM 000pYyI0BaHUEM, (POPMYIIUPOBATH LETh UCCIIEIOBAHNUSA,
MPEACTABIATh B PA3IUYHON (OpME pPE3yNbTaThl DJKCIEPUMEHTA, aHAIU3HPOBATH
Y OLICHUBATh UX JIOCTOBEPHOCTB;
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c(hOpPMHUPOBAHHOCTh yMEHHI: COOIOMATh TpaBWia TMOJb30BAHMS XUMHUYECKOU
MOCYI0M U JTaOOpaTOPHBIM 000pyAOBaHHEM, OOpaIlleHHUs C BEIIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSMH T10 BBITIOJIHEHHUIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB, YKOJIOTHYECKH
1[e71IeCO00pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LIEJISIX COXPaHEHUS
CBOETO 3JI0OPOBbS, OKPYXAIOUIEH MPUPOJHON CpEbl U JOCTHUKECHHUS €€ YCTOWYHMBOTO
pa3BUTHS, OCO3HABATH OIMACHOCTh TOKCHYECKOIO JCWCTBHUS HA YKUBBIE OPraHU3MBbI
ONPEAECICHHBIX HEOPraHNYECKUX BEIIECTB, TOHUMAas cMmbica nokaszareis [T/K;

c(hOPMHUPOBAHHOCTh  YMEHHH:  OCYIIECTBISATH  IICJICHANPABICHHBI  MMOUCK
XUMUYECKON WH(OpMAIMU B Pa3IUYHBIX WCTOYHHMKAX (HaydyHas W ydeOHO-HaydHas
JuTeparypa, cpeiacTBa maccoBod uH(opmaruu, WHTEpHET M Jpyrue), KpUTHUYECKU
aHATM3UPOBATh XUMHUYECKYI0 HMH(POpPMAIHUIO, TepepadaThiBaTh €€ W HCIOJIh30BaTh
B COOTBETCTBHUU C TIOCTaBJICHHON y4eOHOM 3a1aueii.
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10 KJIACC
HaunmenoBanue
No OCHOBHBIE BUIBI €I TEILHOCTH
pa3liesoB U TEM [IporpammHoe conepkanue
/i 00y4aronmxcs
y4eOHOTO0 IpeamMeTa
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 ruOpuUIM3aIMM aTOMa YTIEpo/Ia.
Mexanu3Mbl 00pa3z0BaHMs KOBaJICHTHOM
cBs13U (OOMEHHBIIN U JIOHOPHO-
AKILIENTOPHBIN).

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 U CTPOCHHUSI.
Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEepHYTHIX, COKPAIICHHBIX,
CKEJIETHBIX ) (DOpMYJT OPraHUuYECKUX
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 3PPEKTH B MOJIEKYTIaX
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).
OcobeHHocTy U Ki1accupuKaius
OPTraHUYECKUX PEAKLUH.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE
peaKuuy B OpraHNnYeCKOU XUMUHU.

CBsI3U (OJMHAPHBIC, KPATHBIC)

B OPTaHUYECKHUX COCTUHEHUSX.
XapakTepu3oBaTh PoJib U 3HAYCHUE
OpPraHUYECKON XUMHUU B PEIICHUN
po0JIeM KOJIOTUYECKOM, 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
¥ TIPOCTPAHCTBEHHOTO CTPOCHHUHI.
HaGnronaTe 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
MOJIEKYJI AJIKAHOB, Spg-m6p1/1)11/13aum{
ATOMHBIX OpOUTaJIeH yriaeposa, G-CBA3b.
du3nyUeCKUe 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 MMOHSITHUS

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 U30MEPHHI.
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
pEaKUMU HA JBOWHYIO CBS3b.

CnocoOblI TToTyueHUs 1 TPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knmaccudukanus

(pa3BepHYTOH, COKpAIIEHHO,
CKEJIETHOM ) GOpMYIT YTIIEBOIOPOIOB.
VYcranaBnmBaTh MPUHAICKHOCTD
BELLECTB K ONPENEIEHHOMY KJIacCy
yTIEBOAOPO/IOB [0 COCTABY

Y CTPOCHUIO, HA3bIBATh MX

10 CUCTEMAaTUYECKO HOMEHKIIATYPE;
IIPUBOJIUTH TPUBUAILHBIC HA3BAHUS
OTJIETLHBIX MPEACTaBUTENCH
YIJI€BOJIOPOOB.

Onpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIaX yTI€BOJAOPOIOB
(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 TaKxKe

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
JIUEHOB, 1,2- u 1,4-nipucoe1MHEHNE.
[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.
dur3nUeCcKHUe CBOMCTBA AJIKUHOB.
XUMHYECKHUE CBOMCTBA: PEAKIINN
MPUCOEANHEHUS, TUMEPU3ALIUU

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

U IPUMEHEHHE AJIKUHOB

2.3

ApomaTudeckue
YTJIEBOJIOPOIbI (APEHBI)

ApomaTHdecKue yriieBOI0POIbI.
["'omosnorudeckuii pssr apeHoB, 001Ias
dopMyIa, HOMEHKJIATypa U U30MEPHSI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE

CIOCOOBI TOJTyYEHHSI 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 HCTOUHUKHU
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
AKcIepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
Crnenosath mpaBuiiam 6€30macHOM
paboThI B TabopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NOCY/IbI U 000PYIOBAHMUS, & TAKXKE
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CTpPOEHHE MOJICKYJIbI OCH30J1a.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30a U €r0
TOMOJIOTOB: PEAKIMU 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 MPAKTUYECKUX paboT

10 TIOJTYYEHHUIO U U3yYEHUIO
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 MCIKAY Pa3/IMYHbIMHA
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
JINTAJIOreHAJIKAHOB 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 3TH MOHITHUS
IIPY ONMCAaHUU 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 TPUBHAIBHBIC HA3BaHUS
OTJIETBHBIX MPEACTABUTENECH
KUCJIOPOJICOAEPIKALINX COCTUHEHNM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEeHne, pU3nuecKue
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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 sspa. Gusnueckue
cBoricTBa (heHona. OcoOeHHOCTH
XUMUYECKUX CBOMCTB (heHoIIa.
KauecTBennbie peakiiuu Ha (HEeHOI.
Toxcuunocth Peromna. CriocoOb
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 MPUCOETUHECHHUS).
OkucrieHue anpIeru10B, KAYECTBEHHBIC
peakuuu anbaeruaoB. CrnocoObl

1 XUMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MOTYYEHUS MPE/ICTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAITUX COCTUHCHUM;
BBISIBJISIT TEHETUYECKYIO CBS3b
MEKTy HUMH U TTIOATBEPKIAATh €€
HaJINYUE YPABHCHUSIMHU
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
3HAYCHHE IS )KU3HEACATCILHOCTH
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 ¢ y4aCTHEM YIIIEBOJOPOIHOTO
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 KUBBIE OPTaHU3MBI OITPEICIICHHBIX
KHCIOPOACOACPKALIIX
OpPTaHUYECKUX BEIECTB U MOSCHATH
Ha MpUMEpax COCOObI YMEHBIICHHUS
Y TIPEJIOTBPAIICHUS UX BPEIHOTO
BO3/ICIICTBHS HA OPTaHU3M YEIIOBEKA.
Hcnons3oBath 001I€HAYYHBIE
METO/Ibl TTO3HAHUS

IPU CaMOCTOSITEILHOM
TUTAHUPOBAHUH, IPOBEIACHUHT

U OMKMCAHUHN XUMHUYECKOTO
sKcrepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKHE pabOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpPUU

P UCTIOJIB30BAHUH XUMUYECKON
MOCYJIbI U 000PYIOBAaHUS, & TAKXKE
npaBuiaM 0OpallleHHsI ¢ BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIHSIMHU
BBITIOJTHEHHUS JTA0OPATOPHBIX ONBITOB
U TIPAKTUYECKUX pabOT

T10 TOTYYCHHIO U U3YYCHHIO
OpTraHUYECKUX BEIIECTB.
[IpeacTaBasTh pe3yabTaThl
AKCIIEpUMEHTA B (hOpME 3amucH
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 IpUpPOJE.

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, 1e30KCupuodo3a.
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 JKM3HEICATEIIbHOCTH OpTaHU3Ma.
Jucaxapuapl: caxapo3a, MajabTo3a

1 J1akTo3a. BoccraHapiuBaromue

11 HEBOCCTAHABJIMBAIOIIINE

nycaxapuabl. ' Maposn3 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
Kpaxmana (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 Kajius (BO3MOMKHO
MCIIOJIB30BaHNE 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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— OKHCJIEHUE 3THJIOBOIO 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 BEILIECTBA (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:
anudaTHIeCKUe U apoOMaTUIECKue;
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 oy4YeHue 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 COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOH, COKpAIIEHHOM)
dbopMyIT a30TCOePIKAITUX
OPTaHUYECKHUX BEIIECTB.

Onpenensats NPUHALIECKHOCTD
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. XUMHUUECKHUE
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 PEAKIIMU OCIIKOB.

o [IpakTrueckue paboTHI:

Ne 4. Pemienue skCiepuMEeHTATbHBIX
3a/1a4 10 TeMe «A30TCoJIepKalue
OpTraHUYECKUE COCTUHCHUSY;

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

oTpesieNieHUE MOJIEKYIISIPHOM (hOpMYJTBI

OCHOBHBIE CBOMCTBA OCIIKOB;
HOSICHATH Ha IPUMEPAX 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, TPOBEJICHUU

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

W/WIIHA UCXOHBIX BEILIECTB;

— pellIeHNe pacYeTHBIX 3a7a4

Ha OIpeieNIEHUE JJOJIU BbIX0Ja IPOAYKTa
peakiuy OT TEOPETUUECKH 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
(TOMMATUIICH, TIOTUTPOTIHIICH,
NOJUBUHUIIXJIOPHI, TIOTUCTHPOI,
HOJMMETUIMETAKPHIIAT, MOJTUKApOOHATHI,
noMATHWICHTEpedTanaT). Y TUIN3aIus

U nepepadoTKa IIacTHKaA.

DnacToMepbl: HaTypaibHbIH,

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

JU1s1 OOBSCHEHHUS OTJEIBHBIX (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, U30MPEHOBBIN)

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
IJIaCTMAacC 1 BOJIOKOH»

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
AKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U MPAKTUYECKUE PAOOTHI)

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

CrpoeHnue aroma.
[Tepnoauueckuii 3aKOH
u [lepuonnueckas
CUCTEMA XUMHUYECKHUX
AJIEMEHTOB

J.1. MenpeneeBa

9

Atom. CocTaB aTOMHBIX SEP.
XUMHUYECKUM 31eMeHT. M30TOombI.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
ATOMOB. DHEPreTUYECKUE 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.
[Tepnoanueckuii 3akoH u [ lepnoanueckas
CHCTEMa XUMHUYECKHX DJICMEHTOB

.. MenneneeBa. CBsi3b
[lTepnogmueckoro 3akoHa

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

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

U ISMOHCTPHUPOBATH €TI0
CHUCTEMATH3UPYIOIIYIO,
OOBSICHUTENIbHYIO

Y TIPOTHOCTHYECKYIO (PYHKITHH.
XapakTepu3oBaTh dJCKTPOHHOE
CTPOEHHUE 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.
DOHeprus U aivHa cBs3u. [1osipHOCTS,
HAPaBJIEHHOCTh W HACHIIIIAEMOCTh
KOBAJIEHTHOM CBA3U. KpaTHbIe CBS3H.
Bopopoanas cBsizb. MeXMONIEKYIISIPHBIE
B3aUMO/ICHCTBH.

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

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIIETSATh UX XapaKTepPHBIC
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 BEIIECTB.
[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 BHUJIa 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, BAUSIOLIME HA TIOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS: TEMIIEPATYPA,
JABJICHUE U KOHIIEHTPAILIMH BEILIECTB,
YYaCTBYIOIIUX B PEAKIUU.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CuiibHBIE U CJIA0bIE IEKTPOJIUTHI.
Crenenp qucconuanuu.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBIIEIATH UX XapaKTepPHBIC
NPU3HAKHU) U IPUMEHSTh 3TU MOHITHS
IIPU OTMIMCAHUU COCTaBa U CTPOCHHUS
BEUIECTB, /ISl 00bSICHEHUS
OTJIENBbHBIX (DAKTOB U SIBJICHHIA.
KiaccuduimpoBarb XuMuyeckue
peaKuu Mo pa3InyHbIM IPU3HAKAM
(4ncay U COCTaBY pearupyrommx
BEIIECTB, TEIIIOBOMY 3P (DEKTy
peaku, U3MEHEHHIO CTETIEHEN
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;

— OIIpeJieJICHUE CpeJibl PaCTBOPOB
BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJIUKATOpA.

B 3aBUCUMOCTH OT Pa3JIM4YHbIX
(bhakTOpoB, a TAK)KE 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).

[IpoBOOUTH 1 ONIUCHIBATH
XUMUYECKUN IKCIIEPUMEHT:
ONPE/ICJICHUE CPEJIbl BOJHBIX
pacTBOPOB BEIIECTB; MPOBEICHNE
peakiuii HFOHHOTO 0OMeHa; U3y4YeHHe
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 OCOOEHHOCTH CTPOCHUS UX aTOMOB.
du3nYeCcKrue CBOMCTBA HEMETAJJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpe

KHCJIOPO/Ia, cepbl, hochopa 1 yriepoia).

Bonopoa. [lonyuenue, pusnyeckue

Y XUMHUYECKHE CBOMCTBA (peaKIuu

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
KHUCIIOPOCOIEpKAILNE COETUHEHUS
rajioreHoB. JJabopaTopHbie

Y TIPOMBIIIJICHHBIC CTIOCOOBI MOTYYCHUS
rajoreHoB. [I[pumMeHeHre rajJoreHoB

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
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX
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 nmpupo/ie, Criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi U @30THAsI KUCIOTHI

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

U €T0 COCIMHEHUN. A30THBIE YIOOpEHUSI.

®docdop. Haxoxaenue B mpupose,
CHOCOOBI MOoMy4YeHus1, GU3NUECKUe

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(Il) 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 1 onuckiBaTh
J€EMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIFHO IIAHUPOBATb,
MPOBOJIUTH U OMUCHIBATH
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
3aza4 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 IPYIIIOBOM 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

MeTtasuibl

23

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

OO6mue hu3nyecKkre 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 KaJauil: nmojydueHue, Guandeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BENMIECTB M UX COCTUHCHUM.
OO6m1ast XxapakTepuCTUKA METAJIJIOB

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

U KaJbIUi: TTOTy4eHUe, PU3NIECKHe
U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE
MIPOCTHIX BEIIECTB U UX COCTUHEHUM.
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

METAJJIOB U UX COCIMHEHUH C yYETOM
CTPOCHUS UX ATOMOB U TIOJIOKECHUS
B [lepunonnueckon cucreme
XUMHYECKUX IIIEMEHTOB

J. . Menneneena.
XapaxkTepu3oBaTh (OMKUCHIBATH)
o0l1ue XMMHUYECKUE CBOMCTRA
METAJJIOB, MX Ba)KHEUIIINX
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,
MOATBEPKAAIOIINE XapaKTEPHBIC
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. paKTHIECKUE PabOThI);
Pu3NYECKHE U XUMAYECKUE CBOMCTBA IIPEJICTABIIATh PE3YIbTaThI
MapraHiia ¥ ero COeIMHEHUH. XUMHUYIECKOTO IKCIIEPUMEHTA
OcHoBuble coenuaenus maprania (I1), B (hopme 3amnucu ypaBHEHUI

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

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

kKeJesa U ero coequHeHnid. OKCUasbl, 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

U TUJIPOKCHUIA TIMHKA,
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 [IpakTueckue 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.
XUMHUS U )KU3HD

Ponb xumuu B obecriedeHuun
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA.
IToHATHE O HAYYHBIX METONAX MTO3HAHUSA

U METOJOJIOIMH HAYYHOI'O UCCIICAOBAHUI.

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

PackppIBaTh pOJIb XUMHUH B PEIICHUN
HHEPreTUYCCKHX, CHIPhEBBIX

Y DKOJIOTHYECKHUX IPOoOIeM
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 00CCIICUEeHUH MMUIIIEBOI OE30MTaCHOCTH.
Kocmernueckue u napdromepHbie
cpeacrsa. berroBas xumus. [Ipasuia
0€30I1aCHOT0 UCIIOIb30BaHUs MPETapaToOB
OBITOBOM XMMHH B IIOBCEIHEBHOU KU3HH.
XUMHUsl B CTPOUTEINLCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepuaoB.

XUMHUS B CEIIbCKOM XO3SIUCTBE.
Opranuyeckue 1 MUHEPaIbHBIC
yI00OpeHusl.

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

1151 SeKTpoHukH. HanoTexHosornm

cOepexeHUsI 3I0POBbS

Y OKPY’KaroLEeH MPUPOAHON CPEJIBI;
MIOHUMATh OMACHOCTh BO3JICUCTBUS
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 Oymylei
npodeccuoHaNbHOM 1eSITeIbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 111 O0OBSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUH,
UMEIOIIUX €CTECTBEHHO-HAYYHYIO
PUPOJTY, MPOTHO3UPOBAT,
aHaJIM3UPOBATh U OIICHUBATh

C TIO3ULIMH SKOJIOTUYECKOU
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0€e30I1aCHOCTH ITOCJIEACTBHS OBITOBOM
Y TIPOM3BOJICTBEHHOU JEATEILHOCTH
YeJI0BEKa, CBI3aHHOM

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

C XMMHUEH.

[TpuaUMATE y9acTHe B 00CYKICHUU
po0JieM XUMHYECKOM

¥ 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®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEPKAHMS IO XUMHNHN

JUst poBeJIeHUsl €IMHOTO TOCYAapCTBEHHOrO 3K3aMeHa o xumuu (nanee — EI'D
0 XHWMHH) HCIOJB3yeTCsS MepedyeHb (KoAU(GUKATOP) IPOBEPSEMBIX TpeOOBaHUI
K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl CPETHEro oOIIero
00pa30BaHMsI U AIIEMEHTOB COACPKAHMUS.

IIpoBepsiembie Ha EI'D no xummnu TpedoBanus K pe3yjbTaTaM 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJibHOI MPOrpaMMbI CpeIHero o0uero 00pasoBaHmsi

Kon [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM OCBOCHUS
IIPOBEPSIEMOTO OCHOBHOI 00pa3oBaTeILHON IPOTPaMMBbI CPETHEr0 OOIIETro
TpeOOBaHUS 00pazoBaHUs

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

JNIEKTPOHHAsT 000J0YKa aroma, S-, P-, O-3JEKTpOHHBIC OpPOUTAIH
aTOMOB, OCHOBHOE M BO30YKJI€HHOE COCTOSIHME aTOMa, HOH, MOJIEKYJIa,
BaJEHTHOCTb,  3JEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKUCJICHMS,
XUMUYecKas cBs3b ( O- m T-CBA3b | xpaTHbIE CBSI3M), THOPUIU3ALIHS
aTOMHBIX OpOuTasel, KpUCTAIIIMYECKasl peleTKa, MOJib, MOJISIpHas
Macca, MOJISIpHBI 0OBEM, MOJSpHAs KOHIIEHTpAlUs, PpPacTBOPHI
(MCTUHHBIE, AUCTIEPCHBIE CUCTEMBI), KPUCTAIIOTHAPATHI, YTICPOIHBIHI
ckener, pyHKIIMOHATIbHAS TpyIma, paandKal, U30Mephl, CTPYKTypHas
dbopmyna, wuzomepus (CTpyKTypHas, TreoMmeTpuyeckas  (Iuc-,
TPaHCU30MEPHsi), TOMOJIOTUYECKUIN PsAZ, TOMOJIOTH, YTIE€BOAOPO/BI,
KHUCJIOPOJI- U @30TCOAEpKAIINE COETUHEHHSI, OMOJIOTHUECKH aKTUBHbBIE
BemiecTBa  (YIJI€BOJbI, JKUPBI, OCJIKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBbIC COCAMHEHHUS, KPEKHHT,
pUGOPMUHT,  TUIBI  XUMHUYECKUX  peakuui  (OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIE, 9K30- U SHIOTEPMUUYECKHUE, PEAKIIMH HOHHOTO
oOMeHa, TroMO- W TeTepOoreHHble, OOpaTUMble U HEOOpaTUMBIE),
pacTBOp,  DJIEKTPOJIUTBHI,  HEDJEKTPOJUTHI,  IIEKTPOIUTHYECKAS
JUCCOLIMAIIMS, CTENEeHb AUCCOLMUALNU, OKUCIUTENb, BOCCTAHOBUTEID,
AJIEKTPOJIU3,  CKOPOCTb  XMMHUYECKOM  peakiuu, XUMHYECKOEe
pPaBHOBECHE)

1.2 TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHUSI 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 n Hp.’:lKTH‘-IGCKOfI ACATCIIbHOCTHU
YCJIOBCKA

1.5

oO1re HayYHbIC TIPUHIIAITHI XUMHYECKOTO TIPOM3BO/ICTBA (Ha TpUMEpPE
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 Pa3JIMYHBIX THIIOB; IIOJHBIC M COKPAIICHHBLIC
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 peain3aiun
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, MNPHUHAIEKAIINUX K ONPEACICHHBIM Kiaccam
U TpYyIIaM COE€IWHEHUN (IIPOCThIE BEIIECTBA, OKCUIBI, TUAPOKCHIBI,
COJIH; YTJIEBOJOPO/IbI, TPOCTHIC YPUPHI, CIUPTHI, PEHOIIBI, aTbACTUIBI,
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 (MCIOJNb30BaTh) 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-HAYYHYIO MPUPOAY; ISl TPUHITHS
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
BEUIECTB, PELICHHE SKCHEPUMEHTAIbHBIX 3a7ady M0 pacro3HaBaHUIO
HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB) C COOIIIOICHUEM MPaBUII
Oe3zomacHOro oOpamieHuss C  BellecTBaMM U J1a0OpaTOpHBIM
ob6opyaoBaHueM; (popMyITupoBaTh LIEIN UCCIeI0BaHUS; IPEACTABIATD
B pa3nuyHOW ¢dopMe pe3ysbTaThl 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
uHdopmaImio, nepepadbaTeiBaTh €€ U MCIOJb30BaTh B COOTBETCTBHH
C TIOCTaBJIEHHOW y4eOHOM 3a1aueit
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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 3J1eMEeHTOB coAepKaHNs, NpoBepsieMbIX Ha EI'D no xumum

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. BaleHTHbIE 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 rpyImiaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBONCTB 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 €€ oOpazoBaHUs. MEXMOJEKYISPHbIC
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 OPraHMYECKON XHUMHUHU. 3aKOH COXPaHEHHUS MacChl
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 paBHoBecus. [Ipunnun Jle [larense
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1.9

Onektponutuueckas auccouuanusa. CuiibHble U Cia0ble BJIEKTPOJIMTHI.
Cpena BOAHBIX pPACTBOPOB BELIECTB: KHUCHAs, HEUTpajbHas, LIEIOYHAS.
Crenenb qucconuanuu. Peakiimm noHHOro oOMeHa

1.10

I'mpponus conet. MonHOE mpousBeneHue BOIbl. BOMOPOIHBIN MOKAa3aTEIb
(pH) pactBOpa

1.11

CriocoObl  BbIpaXEHMsSI KOHLEHTpPAllMM pacTBOPOB: MaccoBas  JI0JIs
PaCTBOPEHHOIO0  BEIIECTBA, MOJSApHAsA KOHUEHTpauus. HacelmeHHbie
Y HEHACBIILICHHBIE PACTBOPBI, pACTBOPUMOCTL. KprcTamnornaparsl

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 BaXKHEUIIMX HEMETAUIOB (Tajlor€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
MOJIEKyIIbl. KpaTHOCTh XuMHUecKoi cBsizm, 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. I[lomydyenuwe ankanoB. I[[ukmoankanel. Crenuduka CBONCTB
UUKJIOAJKAaHOB C MaJIbIM pPa3MepoM LUKiIa. Peakuuu mNpuCcOEeIUHEHUS
U PaJUKAIBHOTO 3aMEILICHUS

3.6

AJIKEHBI. XUMHUYECKHE CBOMCTBA: peakuuu IIPUCOEINHEHHNS
(ramoreHupoBaHuE, THIPUPOBAHKUE, TUAPOrAIIOr€HUPOBAHNE, THApPATALNs),
TOpPEHMsI, OKHCIEHUS U noaumepu3anuu. [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: peakiuu IIPUCOECIUHEHHUS
(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 METAJUIOB.
IIpumenenue aneruniieHa

3.9

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

3.10

Couptsl. IlpenenbHble OJHOATOMHBIE CHOUPTHL. XHMHUYECKHE CBOMCTBA:
B3aMMOJICUCTBHE C HATPUEM KaK CHOCO0 YCTAaHOBJICHHS HAJTIWYUS
TUAPOKCOTPYNIBI, C TrajJor€éHOBOAOPOJaMU KAaK CHOCO0 MOJy4YeHHUS
pacTBOpUTENEH, BHYTPHU- M MEXKMOJEKYJISpHas neruapartauus. Peakius
ropenusi. [lomydeHue sTa”osa: peakiusi OpOoKEHUs TIIFOKO3bI, THApPATALIUS
ATUJIEHA. DTWJIEHIVIMKONb W TJIUUEPUH KaK NPEACTAaBUTENN TMPEEIbHBIX
MHOT0aTOMHBIX CIIUPTOB

3.11

®enos. XuMuyeckue cBoicTBa (heHona (peakuuu ¢ HaTpUueM, THAPOKCUIOM
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 KAPOOHOBBIC KUCIOTHI

3.14

Cnoxuble 3¢upsl U xupbl. CrnocoObl MOITY4YEHHsI CIIOXKHBIX 3(UPOB.
ObpatumocTth peakiuu >Tepupukanud. [IpuMeHeHue CIOXKHBIX 3()UpOB
B MUIICBOH U TappIOMEpPHON MPOMBINUIEHHOCTH. JKHPBI KakK CIIOKHBIE
3¢upHI TIHIIEPUHA U BBHICIINX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOWCTBA
KUPOB: TUIPUPOBAHUE, OKHUCIIEHUE. ['UIpOIu3, UM 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,
ManbTO3a. BOoccTaHaBIMBarOmMe M HEBOCCTAHABIMBAIOIIME AMCAXAPUIBL.
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 CBOWCTBA LIEJUIFOJIO3BI:
THJIPOJIN3, MOJydyeHue 3pupoB Leunono3bl. [loHsATHE 00 MCKYyCCTBEHHBIX
BOJIOKHaX (BHCKO3a, alleTaTHBIN HIEJIK)

3.16

AMuHBI. AMUHBI KaK OpPraHMYE€CKME OCHOBAHHUS: PEaKIUM C BOJOH,
KUCJIOTaMU, PEAKIIUs TOPEHUsl. AHWIUH KaK MPEJACTABUTENIb ApOMAaTUUECKUX
aMMHOB. XMMHUYECKHE CBOMCTBA aHMJIMHA: B3aMMOJICHCTBUE C KHMCIOTaMHU,
OpoMHOI1 BOAOW, okucieHue. IlomydyeHne amMUHOB aJKUIUPOBAHHEM
aMMHUaKa ¥ BOCCTAHOBJIICHUEM HUTPOIPOU3ZBOAHBIX YTIIE€BOIOPOIOB

3.17

AMUHOKHUCIOTHI ¥ O€JIKH. AMUHOKHUCIIOTHI Kak aM(OTepHbIE OPraHUYECKUe
coequHeHus. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yromue 6enku. XuMUIeCcKre
CBOMCTBa OEJIKOB: THUIPONU3, JAEHATypalus, KauyeCTBEHHbIC (LIBETHBIC)
peakiu Ha OeNKu

3.18

CtpoeHue U CTPyKTypa MNOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIUMEPOB
OT CTPOCHUS MOJIEKYJI. OcHOBHBIE CHOCOOBI MOJTy4YCHUS
BBICOKOMOJIEKYJIIPHBIX COCIMHECHUN: peakuMu  MOJUMEPHU3ALUU
1 noyikoHieHcanuu. Kinaccudukaius BojgokoH
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3.19 | Unentudukamnms OpPraHNYECKUX COEMHEHHU. Pemenue
AKCIIEPUMEHTAJILHBIX 33/1a4 Ha PAcIO3HABAaHUE OPTaHUYECKUX BEIIECTB

3.20 |T'enermyeckas CBS3b MEXKIY KIIACCAMH OPTaHUYECKUX COCTUHEHHM

4 XUMHS U KUA3Hb

4.1 Xumus B TOBCEIHEBHOM *)u3HU. [IpaBuiia 6e30macHO pabOThI ¢ €IKUMH,
TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBON XUMHUHU

4.2 Xumus U 310pOBbE. XUMHS B MEIUIUHE. XUMHUS U CEIIBCKOE XO3SMCTBO.
Xumuss B NPOMBIIUIEHHOCTH. XHMHS W DJHEPreTUKA: MPUPOIHBINA
Y TIOMYTHBINA HE(TSIHON Ta3bl, X COCTaB M Ucmoyib3oBaHue. CoctaB HedTH
U ee nepepadoTKa (MPUPOIHBIE ICTOYHUKH YTIIEBOJOPOIOB)

43 | Xumus U 3K0JI0TUsA. XUMHUECKOE 3arps3HEHHE OKPYXKaIoUIeil cpeibl U ero
nocnenctug. Oxpana rugpocdepsl, MOUBbI, aTMOcepbl, GIOpsl U PayHbI
OT XUMHUYECKOTO 3arpsizHeHus. [IpobieMa 0TXx010B U TOOOUHBIX IPOAYKTOB.
AJbTepHATUBHBIE UCTOYHUKH SHEPTUU

4.4 OO6mue mpeAcCTaBICHUS O MPOMBIIUICHHBIX CIIOCO0AaX  MOJY4YCHUS
XUMUYECKUX BEIIECTB (Ha MpUMEpPE MPOU3BOJACTBA aMMHAKA, CEPHOU
KUCIIOTHI). YepHas W uBeTHas Metauryprus. CTEKJI0 W CHIIMKaTHas
MPOMBINUIEHHOCTh.  [IpoMblinuieHHas 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 | Pacuetsl macchl (0ObeMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKINH, €CIIU
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 mosekysspHOH (PopMysIbl OpraHUYECKOTO BEIIECTBA MO €ro

IINMIOTHOCTH MU MACCOBBIM JO0JSIM DJJIEMCHTOB, BXOIAINIMX B €ro COCTaB,
HJIN 110 IPOAYKTaM CropaHus
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