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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMMa Mo XMMHU Ha YPOBHE CpeIHEro o0Iero odpazoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMUi K pe3yibTaTaM OCBOCHHUS (henepanibHOM 00pa30BaTeIbHONW IPOrPaMMbl CPETHETO OOIIIETo
obpazoBanusa(POIl COO), mpencraBneHHbix B DepepaqbHOM TOCYAApCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus ydeOHOTO mpenMera «XHUMUS» B
00pa3oBaTeNbHBIX  OpraHu3anusx  Poccuiickoi denepanun,  peATH3YIONINX OCHOBHEIE
o0Opa3oBareyibHbIE TPOrpaMMbl, WU OCHOBHBIX MOJOXKeHUNH «CTpaTeruu pa3BUTUS BOCIUTAHUSA B
Poccutickoit @eaepannu Ha nepuon a0 2025 roga» (Pacnopsikenue [IpasutensctBa PO ot 29.05. 2015
Ne 996 - p.).

XuUMHST Ha YPOBHE YIiyOJIEHHOTO M3YUEHMsI 3aHMMAeT BaXKHOE MECTO B CHUCTEME €CTECTBEHHO-
HayyHOro oOpaszoBanusa yuammxcs 10—11 kmaccoB. M3ydyeHue mpeamera, peaan3zyemMoe B YCIOBHUAX
muddepeHIIMPOBaHHOTO, TPO(UIBLHOTO O0Y4YeHHsI, MPU3BAHO 00ecrneunTh 001e00pa3oBaTENbHYI0 U
OOIIEKYIBTYPHYIO TOJTOTOBKY BBITYCKHHUKOB IIKOJIbI, HEOOXOIUMYIO ISl aiaNnTalll UX K OBICTPO
MEHSIOLIUMCS YCIIOBHSIM JKM3HH B COLIMYME, a TaKKe JUIsl MPOJOJDKEHUSI 00yUeHHUs B OpraHu3aluiax
po(heCcCHOHATTLHOTO 00pa30BaHus, B KOTOPBIX XUMUS SBJISCTCS OAHON U3 TPHOPUTETHBIX AUCIIATLIH.

B nmporpamme no xumuu HazHavYeHUE MpeaMeTa « XUMHU MOdy4YaeT MoAPOOHYI0 HHTEPIPETAIIIO
B COOTBETCTBUU C OcHoBomojiararommmu mnonoxenusmMu ®I'OC COO o B3anMO0OYCIIOBICHHOCTH
eI, COAepKAHMSI, Pe3yIbTaTOB OOy4YeHHUS W TPEOOBAHWU K YPOBHIO TOJTIOTOBKH BBIITYCKHHKOB.
CBUIETEIILCTBOM TOMY SIBJISIFOTCSI CJISYIOIINE BBITIONHAEMbBIE TPOTPAMMOM 110 XUMUU (HYHKIIUH:

O MH(OPMaLlMOHHO-METOUYECKAsl, peaju3alus KOTOpoH o0ecreurnBaeT MOJydYeHHe
NpEICTaBICHUs O IeNsAX, COAEp)KaHUM, OOIIeH cTpaTernu OOydeHUs, BOCIUTAHHS U pa3BUTHS
o0yyarouuxcs CpeICTBAMHU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQHIIs;

O OpraHU3alMOHHO-TUIAaHUPYIOIIAsA, KOTOpas IPeayCMaTpPUBAET ONPEACIICHHUE: ITPUHIUIIOB
CTPYKTYPUPOBAaHHUS M TIOCIIEAOBAaTEbHOCTH HM3y4eHHMs Y4eOHOro Marepuasia, KOJIMYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEPUCTHUK; ITOAX0/I0B K (POPMHUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIS U
OLICHKH 00pa30BaTeIbHBIX JOCTI)KEHHH OOydaroluxcs B paMKax HMTOrOBOH arrecTtauud B ¢opme
€MHOI0 TOCYAapCTBEHHOI0 DK3aMEHa 110 XUMUHU.

[Tporpamma jyist yriryOE€HHOTO U3YYESHUS] XUMUH:

I:I YCTAaHABJIMBACT MHBAPUAHTHOC IMPEAMETHOEC COACPIKAHUC, 00s13aTeNIbHOE JJI U3YUCHUA B
paMKax OTACIbHBIX HpO(l)I/IJ'ICI\/'I, npeaycMaTpuBacT pacClpeAaACICHUC W CTPYKTYPUPOBAHUC €Tro 110
KJlacCaM, OCHOBHBIM COACPIKATCIbHBIM JII/IHI/ISIM/paSI[eJ'IaM

Kypca,
O Ja€T MpUMEpPHOE pacipeesieHue y4eOHOro BpeMEHH, PEKOMEHAYEMOIo JUIsl U3y4eHUs

OTACIBHBIX TEM,

a IpeIaraeT MpUMEPHYIO MOCIIEA0BATENbHOCTh U3yUeHHs YU€OHOro Marepraina ¢ y4€ToM
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

O JAa€T METOAMYECKYI0 HWHTEpIpeTaluio Leled M 3adad H3ydyeHus MNpeaMera  Ha
yriayOIEHHOM YpOBHE € Y4ETOM COBPEMEHHBIX IIPUOPUTETOB B CUCTEME CPETHEr0 00111ero 00pa3oBaHusl,
CoJIepKaTeIbHON XapaKTepUCTUKHU INITAHUPYEMBIX PE3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHOMN
POrpaMMBbI CpeTHEro o01iero 00pa3oBaHus (JTMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX ), a TAKXKE C
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y4€TOM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATENIbHBIX JEHCTBHI 00ydYaromerocss MO OCBOEHUIO
CoJIepKaHus IIpeIMeTa.

Ilo BceM Ha3BaHHBIM IO3ULMSAM B IPOrpaMME IO XMMMM IPETyCMOTPEHA IPEEMCTBEHHOCTH C
oOydyeHHeM XMMHMHU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus. 3a MpeaesiaMd yCTaHOBJICHHOMN
IporpaMMoOil MO XHWMHUHU 00s3aTeNbHONW (MHBApUAHTHOM) COCTaBISAIOLICH COJepKaHUs Y4eOHOro
npeamera «XUMHSA» OCTAETCS BO3MOXKHOCTh BBIOOpa €ro BapUaTHBHOM COCTaBIISIONICH, KOTOpas
JIOJKHA OMPEJIENSATHCSl B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO MPOGUIIst 00ydeHHs.

B cootBercTBUM ¢ KOHUEeNTyalbHbIMU moJiokeHUIMU PI'OC COO o0 Ha3HAYEHUU MPEIMETOB
0a30BOro M yriIyOJIEHHOTO YPOBHEH B cucteme nudGepeHIIMpoBaHHOTO 00YICHHS Ha YPOBHE CPEAHETO
o0miero o0Opa3oBaHMsS XUMHS HAa YpOBHE YIUIYOJIEHHOTO H3y4eHUs HAmpaBleH Ha pealn3aluio
MPEEMCTBEHHOCTH  C TOCJIEAYIONIMM 3TalloM TIOJy4YeHHUS XHUMHUYECKOro o0Opa3oBaHHs B paMKax
M3Y4YEHUS CIICIMAIBHBIX €CTECTBEHHO-HAYUYHBIX U XUMUYECKUX TUCIUIUIMH B By3aX M OpraHU3AIMIX
cpenHero npodeccHoHaIbHOrO o00pazoBaHus. B 93Toil cBs3M u3ydyeHHE TMpeaMera «XUMUs»
OpPUEHTUPOBAHO MPEUMYILECTBEHHO Ha PACIIUPEHHUE U YIIIyOJIEeHUE TEOPETHYECKOW M MPaKTHUYEeCKON
MOJITOTOBKKA OOYYAIOIIUXCS, BBIOPABIIMX ONpeAcnEHHbIA Npodmisr 0O0ydeHHs, B TOM HYHCIE C
MEPCIICKTHBOW  IMMOCJICAYIOIMIETO  MONYYCHHS] XHUMHYECKOTO O00pa3oBaHUS B OPTraHU3AIHIX
npodeccuonansHoro oopazosanus. Hapsny ¢ atuM, B ceete TpeboBanuit ®I'OC COO k miiaHupyeMbIiM
pe3yabTataM OCBOCHHS (pelepanibHOil 00pa3oBaTeIbHON MPOTpaMMBI CPEIHEro O0IIero o0pa3oBaHUs
H3y4deHUE NnpeaMeTa « XUMHUs» OPUEHTUPOBAHO TAK)KE Ha PEIICHUE 33/1a4 BOCHUTAHUS U COILIMAIBHOTO
pa3BuTUs oOywarommxcsa, Ha (OpPMHUPOBAaHME Yy HHX OOIIEHHTEIUIEKTYaJIbHbIX yMEHUW, YMEHUM
pauuoHanM3aluu  y4yeOHOoro Tpyda W OOOOMIEHHBIX  CIIOCOOOB  NIEATEIBHOCTH, HWMEIOIIUX
MEKIUCLUIIIIMHAPHBIN, HAAIPEAMETHBIA XapaKTep.

CocraBngomuMu  npeaMera «XuUMHUS» Ha ypOBHE YIIYONEHHOTO U3YYEHHUS SIBISIFOTCS
yrayonéHueie Kypcebl — «Opranudeckass xumusi» U «OOmass u HeopraHnuueckas xumwusi». [lpu
OTIPEIETICHUH MOIX0I0B K OTOOPY M CTPYKTYPHOM OpraHu3aIiuu CoAep>KaHus ITUX KypCOB B POTpaMMe
o XUMHH 3a ocHOBY MpuHATH nojoxeHus ®PI'OC COO o paznuuusx 6a30BOro M yriayOon€HHOTO
YPOBHEU U3y4eHHUsI IPEeIMETA.

OcHoBy conepxaHusi KypcoB «Opranuueckas xumus» U «OOImass 1 HeOpraHWYecKass XUMHUS
COCTaBISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUW W YMEHHH, OTHOCSIIUXCS K 0a30BOMYy YpPOBHIO
M3y4YeHUsl MpeAaMeTa. IJTa CUCTEMa 3HAHUM MOIY4aeT OINPEAENIEHHOE TEOPETHUYECKOE JIONMOJIHEHHE,
MO3BOJIAOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIINI 00bEM (PaKTOIIOTrHUECKOr0o MaTepuana. Tax,
Ha yrIyOJIEHHOM YpPOBHE M3ydeHHUS TMpeaMeTa oOecredeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIIMUCHUS
00b€Ma 3HAaHUN O XMMHUYECKHX DJIEMEHTaX U CBOWCTBAX WX COCAMHEHHI Ha OCHOBE PACIIUPEHUS U
yIIyOJIeHUsT TPECTAaBICHUNA O CTPOSHWW BEIIECTBA, XUMHUYECKOW CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIIUN, pACCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMHUYECKOW KHHETHKHA U TEPMOJAMHAMUKH.
N3ydenne neproandeckoro 3akoHa u l[lepuoanyeckoil CHCTEMBI XUMHUECKUX JIEMEHTOB 0a3upyeTcs
Ha COBPEMEHHBIX KBAHTOBOMEXAHWUYECKHUX IPEICTABICHUSIX O CTPOCHUHM aToMa. XHMHYECKas CBSI3b
OOBSCHSIETCS C TOUKH 3pEHUS DHEPTETUICCKUX U3MEHEHUH MpH €€ 00pa30BaHUM U Pa3pYIICHUH, a TAKKE
C TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. V3ydeHHe THUINOB pEaKIUi JJIOMOIHSAETCS
dbopMHUpPOBaHUEM TIPEACTABICHUI 00 AIEKTPOXMMUUYECKHX MPOIECCax M AJIEKTPOJM3E PACIUIaBOB H
pacTBOpoOB BemiecTB. B Kypce opraHnyeckoil XUMUM TPU PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COeMHEHUH ynensieTcss 0co00e BHUMaHKE BOTIPOCcaM 00 ANMEKTPOHHBIX AP (eKTax, 0 B3aUMHOM BIUSHUN
aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX peaKI[uil.

Oco0oe 3HaueHuEe UMEET TO, UTO Ha COJIEp>KaHUE KYPCOB XUMUH YTITyOJIEHHOTO YPOBHS U3yUEHUS
JUTSI KJTACCOB OMPEeeEHHOTO Mpod s (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep AOMOJHEHUHN K
o0Imieil cucreMe MPeAMETHBIX 3HAaHHI) OKa3bIBAIOT BIMSHHUE CMEXHBIC MpeaAMeThl. Tak, Hanmpumep, B
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COJICP)KaHUU TIpeIMeTa I KJIIACCOB XMMHKO-(PH3UIeCcKOro Mpoduiis 00JIbIIOe 3HAYCHUE OYAYT UMETh
3JIEMEHTHI y4eOHOro Marepuana no odmei xumuu. [Ipu u3ydeHuu npeaMera B JaHHOM CIIydae aKIeHT
Oyzner caenaH Ha OONTHOCTh METOJOB MO3HAHUS, OOITHOCTh 3aKOHOB M TEOPHI B XUMUHU U B (DHU3HKE:
ATOMHO-MOJICKYJIApHas. TeopHs (MOJICKYJspHAs TeopHus B (PU3MKE), 3aKOHBI COXPAHEHHUS MacChl U
SHEPIrUH, 3aKOHBI TEPMOIMHAMUKH, JIIEKTPOIIN3a, TPEJCTABICHUS O CTPOSHUH BEIIECTB U APYTOE.

B TO e Bpems B coaepKaHWU TMpeaMeTa I KJIACCOB XHMHKO-OMOJOTHYECKOro TpOoduiis
OOoJBIIUK yneabHBI Bec OyIeT MMETh OpraHWYecKas XuUMus. B 3ToM ciydae mpenocTaBiseTcs
BO3MOXKHOCTh JUIsI 0OoJiee OOCTOSITEILHOTO PACCMOTPEHHSI XMMHUYECKON OpraHu3aliu KJIETKH Kak
OMOJIOTMYECKOM CUCTEMBI, B COCTaB KOTOPOM BXOAST, K MPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI,
KaK JUMUABI, OCJKH, YrJeBOJbI, HyKJICHHOBBIC KUCIOTHI W Apyrue. [Ipu 3TOM 3HAHHS O COCTaBe H
CBOMCTBax MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIYXKAaT OCHOBOM  JUIA
M3Y4YEHUs CYIIIHOCTHU MPOIIECCOB (POTOCUHTE3A, TBIXaHUSI, TUILEBAPEHUS.

B mane ¢opmupoBaHus OCHOB HaydYHOTO MHUPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX METOJIOB
MO3HAHUA U ONbITa MPAKTUYECKOr0 MPUMEHEHUS HAYYHBIX 3HAHWW M3Y4YEHUE MpeaMeTa «XHUMHS» Ha
yrayOIE€HHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3X C YUeOHBIMU IIPEIMETaMH, BXOIAIIUMU B
coCTaB MpeIMeTHBIX obactel «EcTecTBeHHO-HayUHbIE IPEAMEThIY, «MaTeMaTiKa U HHPOPMATHKa» U
«Pycckuii A3bIK U JIMTEpATYypay.

[Ipu u3yuenuun yuebHOro npeamera «XuMHsI» Ha YrayOJIEHHOM YpOBHE Takke, KaKk Ha YpOBHE
OCHOBHOTO M cpelHero oomero ooOpazoBaHus (Ha 0a30BOM YpOBHE), 3ajgadyeil MEepBOCTENICHHOMN
3HAUMMOCTU SIBNIA€TCS (OPMHUPOBAHHE OCHOB HAayKM XHUMHUU Kak O0OJIaCTU COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOM MAEATEIbHOCTH YEJIOBEKa M OJIHOTO U3 KOMIIOHEHTOB MHMPOBOM
KynbTypbl. Pemienue 3Toi 3amaun Ha yriayOJ€HHOM YpOBHE M3Y4YEHHS MpeaMeTa Mpearnoiaraet
peanu3anuio TaKuX LEeJIeH, Kak:

O (dbopMupOBaHUE MPENCTAaBICHHUI: O MaTEPUATLHOM E€IUHCTBE MHPA, 3aKOHOMEPHOCTSX U
IIO3HABAEMOCTH SBJICHUI IPUPOBI, O MECTE XUMUU B CUCTEME ECTECTBEHHBIX HAYK U €€ BEYILIECH posu
B O0ECIeYeHUH YCTOWYMBOTO pa3BUTHs YEJIOBEUECTBA: B PEIICHWH HPOOJEM 3KOJOTHYECKOH,
SHEPreTUYeCKON M MUIIEBOW 0O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, CO3JJaHUU HOBBIX MaTepUalOB,
HOBBIX HCTOYHHKOB HEPTUH, B 00€CIIEUCHUH PAL[IOHAIILHOTO MPUPO/IONONb30BaHus, B JOPMUPOBAHUU
MHUPOBO33pEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TAK)KE IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 37J0POBBIO U IPUPOIHOM CPEJIE;

a OCBOCHME CHUCTEMBl 3HAHUM, JIEKAIMUX B OCHOBE XHMHMUYECKOW COCTaBIIAIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (yHIAMEHTAJIbHBIX MOHSITHUM, 3aKOHOB M TEOPHH XUMUH,
COBPEMEHHBIX IPEACTABICHUN O CTPOCHUU BEIECTBA HA pPa3HBIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaJAMOJIEKYJISIPHOM, O TEPMOJMHAMMYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSX
IIPOTEKAHUsI XUMHYECKUX PEAKIIU, O XMMUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX,
00 00X HAayYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

O dbopMupoBaHue y O0O0y4aromMxcsd OCO3HAHHOTO MOHMMAaHHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMUYECKHX 3HAHUH JUI OOBSICHEHUS KIIIOYEBBIX UAeH U MpoOiIeM COBPEMEHHOW XHMUH,
JUIsi OOBSCHEHUS U TPOTHO3UPOBAHUS SBJICHHUM, HMEIONIUX €eCTECTBEHHO-HAyYHYIO TPUPOIY;
rPaMOTHOTO pelIeHUs IPoOJIeM, CBA3aHHbBIX C XUMHUEH, TPOTHO3UPOBAHUS, aHAJIN3a U OLIEHKH C TTO3ULIUN
9KOJIOTUYECKOI 0€30MacHOCTH MOCIEeICTBUI OBITOBOI M MPOU3BOJACTBEHHON AEATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C XMMHUYECKHM IIPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U IEepepabOoTKON BEIIECTB;
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O yrayOleHne TPEICTaBICHH O HAYYHBIX METOJaX TO3HAHMS, HEOOXOMUMBIX IS
npuoOpeTeHUs] YMEHUH OPHEHTUPOBAThCS B MHPE BEIIECTB W OOBSICHEHHS XUMHUYECKUX SIBICHUM,
HMCIOIUX MCECTO B IIPUPOJC, B HpaKTH‘IGCKOﬁ ACATCIIbHOCTU U HOBCCIIHGBHOP’I JKU3HU.

B muane peanu3anuu nepBOOYEPEIHBIX BOCIIUTATEIBHBIX U PA3BUBAIOMIMX (DYHKIUH [EIOCTHOM
CHCTEMBI CPETHETO 00IIEero 00pa3oBaHMs PH U3YYCHUH TIPEAMETa «XUMHUs» Ha YriyOJIEHHOM YpOBHE
0CO0YI0 aKTYaJIbHOCTh MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

O BOCTIMTaHHUE YOCKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUW TTPUPOJIBI, YBAXKCHHS K MPOIIECCY
TBOpUYECTBa B 00JacCTH TEOPETUUYECKUX W MPHUKIAIHBIX HCCIEJOBaHUM B XHUMHUHU, (HOPMUPOBAHUE
MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

o pa3sBUTHE MOTHBAIMM K OOYYEHHIO M IO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOEHHUS OOII€YEIOBEYECKUX LIEHHOCTEH;

O pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, NHTEIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
oOydaromuxcsi, (GOPMUPOBAHHWE Yy HHUX CO3HATEIBHOTO OTHOIICHWS K CaMOOOpPa30BaHHUIO U
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBUIO YCIEUIHOW MNpo(ecCHOHANbHOM U OOIIeCTBEHHOMN
NESITEIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3[I0POBBIO M MOTPEOHOCTH B 3I0POBOM 00Opasze
KU3HU;

O (dopMUpOBaHHE YMEHUH U HaBBIKOB PAa3yMHOI'O MPHUPOIOIOJIB30BAHUS, Pa3BUTHE
9KOJIOTUYECKON  KyJIbTyphl, MPHOOpETEHHE OmIbiTa  OOLIECTBEHHO-IOJE3HOW  3KOJIOIMYECKOH
JIeATEIbHOCTH.

OO11ee yuCIIO YacoB, PEKOMEHIOBAaHHBIX IS U3yYEHUSI XMMUU Ha yriyolieHHOM ypoBHe, — 204

yacoB: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 gaca B Hezienio).

COJIEP’KAHUE OBYUYEHUS?

10 KJIACC Teoperuueckne 0CHOBbI OPraHM4ecKOi XMMHHU

[IpenMer u 3HaYeHHE OPraHUYECKOM XMMUU, MPEACTABIEHUE O MHOIroo0pa3uu OpraHMYeCKHX
COEIMHEHU.

DJEeKTPOHHOE CTPOCHUE aTOMa YIJIEpPOAd: OCHOBHOE M BO30YXJIEHHOE COCTOsHUSA. BaneHTHBIE
BO3MOXXHOCTH aTOMa yIilepoJa. XHUMHUYECKas CBsSI3b B OpPraHMYECKHX COCIMHEHUsAX. THIbI
ruOpuIu3all aTOMHBIX opOuTanel yriepojga. MexaHH3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3M
(0OMEHHBI M JOHOPHO-AKIENTOPHBIN). THUMBI MepeKphIBaHUSI aTOMHBIX OpOHUTaled, G- U T-CBS3U.
OpnuuapHas, JBoWHas W TpoitHas cBs3b. CrocoObl pa3pbiBa CBsI3€l B MOJIEKyJaX OpPraHHYECKUX
BemiecTB. [loHsTHe 0 CBOOOAHOM paauKaie, Hykieoduie u aekTpopue.

Teopus cTpoeHns opraHudecknx coequHeHuin A.M. byTiiepoBa 1 COBpEMEHHBIE MTPEACTABICHUS
O CTPYKTYpPE MOJEKYJ. 3HaUE€HUE TEOPHM CTPOEHHUS OPraHMYECKHX COEIMHEHUH. MONeKyIspHbE U
CTpyKTypHBIe (opMmyibl. CTpyKTypHble (OpMYJbl Pa3IMYHBIX BHUJOB: Pa3BEPHYTas, COKpalléHHas,
ckerneTHas. M3omepus. Buabl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHbIE (D (PEKTHI B
MOJIEKyJIaX OPraHUYECKUX COCTUHEHUH (MHAYKTUBHBIN 1 Me30MepHBIN 3(peKThr).

! Kypcusom B TaHHOM TeKCTe BBIIEICHBI 2IEMEHTHI COIEPKaHHUs yueOHOro MaTepuaa, KOTOpbIe H3y4aroTcs B
03HAKOMUTEJILHOM IJIaHE U HE BKIIIOYAIOTCS B COCTaB MpeaIMETHBIX pe3ynbTratoB ocBoeHust OOIT COO.
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IIpencraBnenue o kinaccu(UKaLUMM OpraHMYeckux BemiecTB. lloHsATHEe O (QyHKIMOHANBHON
rpynne. ['omomorus. ['omosoruueckue psiapl. Cuctemarnyeckas HOMEHKJIATypa OpPraHMYECKHX
coequHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX PEACTABUTENCH.

OcobeHHocTH M KJIacCH(UKaLUs OpraHuYecKux peakuuid. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu B OpraHMYECKON XUMUH.

JKCNepUMEHTAJIbHbIE METO/IbI U3yYeHUs BellleCTB M UX MpeBpalleHuil

O3HakoMJICHHE C 00pa3llaMHu OPTraHMYECKUX BEIIEeCTB M MaTepHaJaMU Ha UX OCHOBE, OIBITHI 110
MPEBpAIICHUIO OPraHWYEeCKUX BELIECTB IMPU HarpeBaHuM (IUIaBlIeHHWE, OOYIJIMBaHHUE U TOPEHHE),
KOHCTPYHPOBaHUE MOJIeJIel MOJIEKYJI OpraHMYeCKHX BEIECTB.

YraeBogopoabl

Anxanel. ['omonoruueckuii psan ajakaHoB, oOmas ¢opmyia, HOMEHKJIATypa H H30MEpus.
DIeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOGHHE MOJIEKYNl AalKaHOB,  SP>-THOPHIM3AIUS ATOMHBIX
opOuTanel yrieposa, 6-cBs3b. Konghopmepoi. Dusndeckrne CBONCTBA aAIKAHOB.

XHUMHYECKHE CBOMCTBA QJIKaHOB: PEAKUMU 3aMEIICHUs, W30MEpU3aliy, IEeTUAPUPOBAHUA,
LUKJIU3alu1, TUPOJIN3a, KPEKUHTa, ropeHus. /lpeocmasnenue o mexanusme peaxyuti paouxkaibHO20
3ameujenusl.

Haxoxnaenue B mpupojae. CriocoObl MoyuyeHus: ¥ MpUuMEHEHHE aTKaHOB.

Hukmoankanel. OO0mas ¢opmyna, HOMEHKIaTypa W u3oMepus. OCOOCHHOCTH CTPOCHHS U
XUMHYECKHX CBOWMCTB MabIX (IIUKJIOMPOIAH, HUKIOOYTaH) U OOBIYHBIX (IIMKJIONEHTAaH, IUKIOTEeKCaH )
UKJI0aJIKaHOB. CrI0COObI MOJTYUYEHUS U IPUMEHEHUE LIMKJIOAJIKAHOB.

Ankensl. ['oMonornyeckuii psiyi ankeHoB, oOmas Gopmyia, HOMEHKIATypa. DJEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYJT alKEHOB, SP>-THOPHIN3AIN AaTOMHBIX OpOHTalIel yriepoa, o-
u m-cBsi3u. CTpyKTypHasi U TeoMeTpudeckas (Luc-TpaHc-) usomepusi. Gusndeckue cBOMCTBA aKEHOB.
XUMUYECKUE CBOMCTBA: PEAKIUH MPUCOCIUHEHUS, 3aMEIICHUS B O-TIOJIOKEHHUE MPHU JBOMHOW CBS3H,
MONMMEpHU3AIM U OKHUCIeHUs. [Ipeocmasnenue o MmexaHuzme peaxyuu  3IeKmpoPuibHO20
npucoedunenus. IlpaBuno MapkoBHHKOBa. KauecTBeHHbIE peakIMy Ha JBOMHYIO CBsi3b. CrocoObI
MOJIYYCHHSI U TPUMEHEHHUE aJIKEHOB.

Ankaguensl. Knaccudukanus ajakaaueHoB (CONPsHKEHHBIC, H30JIUPOBAHHBIC, KYMYIUPOSAHHbLE).
OC00EHHOCTH SJIEKTPOHHOTO CTPOCHUSI M XUMHUYECKHX CBOWMCTB COMPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoenunenne. I[lomumepusanus conpspKEHHBIX AueHOB. CrocoObl MOJMyYeHUS U TMPUMEHEHHE
AJIKaIUEHOB.

Ankunbl. ['omMonmornueckwii psii alkuHOB, oOmas (opmyiia, HOMEHKJIATypa U H30MEpHS.
DNEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYT alKUHOB,  SP-TUOpUIM3AIUs aTOMHBIX
opOutaneit yriepona. @Du3MYecKWe CBOWCTBA aTKUHOB. XUMHYECKHE CBOWCTBA: PEAKIUU
MPUCOCIUHECHMS, TUMEPU3AIMK W TPUMEpPU3AIuU, OKHCIeHHs. KHUCIOTHBIE CBOWCTBa aJKHHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEHHBIC peakIWH Ha TPOMHYI0 CBs3b. CHocoObl
MOJIYYEHHUS! U IPUMEHEHUE AIIKUHOB.

ApomaTudeckue yriieBoJopoasl (apensl). ['oMmonormyeckuii psin apeHoB, obOmas (opmyna,
HOMEHKJIaTypa U H30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIBI OEeH30a.
Ilpasuno apomamuynocmu, npumepsvl apomamuyeckux coeounenuii. Ou3nyeckue CBOMCTBAa apeHOB.
XUMHYECKHEe CBOMCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAaKIMM 3aMEIICHUs] B OCH30JHOM KOJIbIIE
VIICBOMOPOAHOM  pajJuKalle, pPEaKIUH TMPUCOCIUHEHUS, OKHUCIEHHE TOMOJIOTOB  OeH30a.
Ilpeocmasnenue o mexanusme peakyuii dnexmpoguivHoco 3amewenusi. IlpenacraBienue 00
OpPUEHTHUPYIOIIEM IeHCTBUU 3aMECTUTENEH B OCH30JbHOM KOJIbLIE Ha MIPUMeEpE aIKUIbHBIX PaIUKajIoB,

7
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KapOOKCHJIBHOM, TUAPOKCUIBHON, aMHHO- M HHUTPOrPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOUCTB ctupona. Ilommmepusammsa ctupona. CrocoObl MOTY4YeHUS U TPUMEHEHUE
apOMaTHUYECKHUX YIIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lomyrueie HedTaHbIe Ta3bl. HedTh U e€ mpoucxoxaenue. KameHHBIN yrois u
OPOAYKTH ero mepepabotku. CrocoObl mepepadoTKu HEe(PTU: MEepPeroHKa, KPEKUHT (TEPMUYECKUH,
KaTaJIMTUYECKUH ), pU(OPMUHT, TUPOIIH3.

[IpoxykTel nepepaboTKku HEPTH, X TPUMEHEHNE B IPOMBIIIUIEHHOCTH U B OBITY.

I'enernyeckas CBA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOLOPOIOB.

DNEKTPOHHOE CTPOCHHE raJIOr€HIIPOU3BOAHBIX YIIIEBOLOPOAOB. Peakuu 3aMenienns rajoresa Ha

TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .
JleiicTBrEe Ha TallOr€HIIPOM3BOJHBIE BOJHOIO M CIUPTOBOIO pacTBopa IMEnoud. Bzammonelictehe
JUTaJIOTEHAJIKAHOB C MarHueM M LHUHKOM. [loHAamue 0 MemanloopeanuyecKux CoeoOuHeHusx.
Hcnonb3oBaHue raJoreHnpon3BOIHBIX YITIEBOAOPOIOB B ObITY, TEXHUKE U IIPU CUHTE3€ OPraHUYeCKUX
BEIIECTB.

DKCcHepUMEHTATbHbIE METOAbI H3yYEHHs BEIeCTB M MX MpeBpaleHnii

N3yuenre (PU3MUECKHX CBOMCTB YIIIEBOAOPOIOB (PACTBOPHMOCTB), KAYECTBEHHBIX pEaKIUiA
YIIIEBOJOPOIOB Pa3IMUHBIX KiIaccoB (oOeciBeunBaHWEe OPOMHOM WIIM HMOIHOM BOJBI, pacTBOpa
nepMaHraHata Kajius, B3aUMOJICHCTBHE alleTHJIEHa C aMMHAYHbIM pacTBOpoM okcuia cepebpa(l)),
KaueCTBEHHOE OOHApY)KEHHUE YIiIepo/ia M BOJOPO/a B OPraHWYECKHMX BEIIECTBAX, MOJTYYCHUE STHIICHA
Y U3y4YEHHUE €0 CBOMCTB, O3HAKOMJICHHUE C KOUTEKIMIMHU «HedTb» 1 «YT0Jb», ¢ 00pa3iiamMu miacTMace,
Kay4yKOB u PE3UHEI, MOACIIUPOBAHUC MOJICKYIJI YrjieBO4OpPOaAOB n raJIOrCHIIPOU3BOAHBIX
YTIICBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[Ipenenbubie ogHOAaTOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJ (Ha MpUMeEpe METaHojla W JTaHOoJja).
['omonornyeckuit psia, odmas dhopmyna, u3oMepus, HOMEHKIATypa U kiaccudukaius. Ouznyeckue
CBOMCTBA TPENETbHBIX OJHOATOMHBIX CHUPTOB. BOAOpONHBIE CBSI3M MEXKIYy MOJIEKYJIaMHU CIUPTOB.
XUMHYECKHE CBOMCTBA: PEAKIMU 3aMEIeHUs, IeTHApaTallid, OKHUCIEHUS, B3aUMOJICHCTBUE C
OpraHMYECKUMH M HEOpraHM4YeCKMMHU KucioTraMu. KauecTBeHHas peakuus Ha OJHOATOMHbBIE CIUPTHL.
JleiicTBue 3TaHONa W MeETaHOJa Ha OpraHu3M denoBeka. CrocoObl MOJy4eHHUS M NpPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (U3MYECKUX ¢ XHUMHUYECKUX
CBOJCTB.

MHoOroaroMHble COUPTHI — ITHJICHIIIUKOIb U TIULepuH. Pu3nueckrue 1 XUMHUYECKUE CBOMCTBA:
peaklMu 3aMElIeHMs, B3aUMOJACHCTBUE C OpPraHWYECKMMH W HEOPraHMYECKUMU KHUCIOTaMH,
KayeCTBEHHasl peakiusi Ha MHOTOATOMHbBIE CHUPTBlL. [Ipedcmasnenue o Mmexamusme peaxyuil
HYKIeounbHo2o 3amewjenus. JleictTBue Ha opraHus3Mm uyesnoBeka. CrocoObl MoydyeHust U IPUMEHEHHE
MHOT'O2TOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHE THIPOKCOTPYNIBI W OCEH30JBHOTO SApa.
®duznyeckue cBoicTBa (heHona. OcoOEHHOCTH XUMUYECKUX CBOMCTB (eHoNa. KauecTBeHHbBIE peakiuu
Ha  ¢enon. TokcuuHocts  ¢denoma. CmocoObl  TONyYeHHUs W OpUMEHEeHHue  (eHona.
®enonpopManbaeruaHas cMoJa.

KapOoHumnbpHbBIE COCTUHEHUSI — allbJETUIbl U KETOHBL. DIEKTPOHHOE CTPOCHHE KapOOHUIHHOU
rpynnsl. 'oMonorudeckue psabl anbIeru10B U KETOHOB, 00111as (popmyria, H30MepHsi © HOMEHKIATypa.
®u3nYECKUE CBOMCTBA aJIbJIETUI0B M KETOHOB. XMMHUUYECKHE CBOMCTBA AJIbIETUA0B U KETOHOB: PEAKIIMH
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NPUCOCTUHCHUS. [Ipedcmasnenue o Mexanusme peakyuti HyKieo@uibHo2o npucoedunerusi. OKACICHUE
QJIBJICTH/IOB, KAYECTBCHHBIC PEAKIIUU Ha aybJeru/ibl. CrocoObl MOIYUYCeHUS U MPUMEHEHHUE allbJICTHIOB
Y KETOHOB.

OHOOCHOBHBIC TIpe/ieTbHbIE KapOOHOBBIE KHUCIOTHI. (OCOOCHHOCTH CTPOCHHUS MOJIEKYJI
KapOOHOBBIX KUCIOT. M3oMepust u HoOMeHKIIaTypa. Dusndeckne CBONCTBA OJJHOOCHOBHBIX MPEACTBHBIX
KapOOHOBBIX KHCJIOT. BOMOpOJHBIC CBSI3W MEXIy MOJEKyJamMH KapOOHOBBIX KHCIOT. XUMHUYECKHUE
CBOWCTBA: KHCJIOTHBIC CBOMCTBA, peaKIiysi ITEPU(PHUKAINU, PEAKIIMA C YYaCTHEM YIIIEBOJIOPOIHOTO
pagukana. OCOOCHHOCTH CBOMCTB MypaBbUHON KHCIOTHL. [loHSTHE O MPOM3BOJHBIX KapOOHOBBIX
KHCIIOT — CJIOXHBIX dQHUpPaAX, aHeuopuoax, 2anioceHaneuopudax, amudax, rHumpuiax. MHOroodbpasue
KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIbHBIX U apPOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BBICIINX KAPOOHOBBIX KHUCIIOT:
CTEapHHOBAs, MAJTbMUTUHOBAS, OJICHHOBAS, JIUHOJIe8As, TUHOIeH08as KUCIAOTH. CIIoCOObI MOTydeH s |
NpUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢dupel. ['oMmonormueckuid psia, obOmast Gopmyrna, H30MepUs W HOMEHKIIATYypa.
dusznueckrue 1 XUMUYECKHE CBOWCTBA: THAPOJIN3 B KUCIIOW U IIEIIOUHON CpeIe.

XKupsl. Ctpoenue, pusnveckre 1 XMMHUUECKHAE CBOMCTBA KUPOB: TUAPOIINA3 B KUCION U IIETOYHOM
cpene. OCOOCHHOCTH CBOMCTB KUPOB, COMIEPKAIINX OCTATKH HEMPEACITbHBIX XHUPHBIX KACIOT. JKUPHI B
pUpPOJIE.

MpbU1d Kak colM BBICHIMX KapOOHOBBIX KHCJIOT, WX Momwmee aeuctBue. [lowamue o
cunmemuyeckux morowux cpeocmseax (CMC).

OO01mmas xapakTepucTHKa yriieBooB. Kiaccudukanus yrieBooB (MOHO-, M- U TIOJTUCAXaPHJIbI).
MoHocaxapuabl: INII0K03a, (PYKTO3a, earakmosa, pubosa, oezokcupubosa. Ousnueckrue CBOUCTBA U
HaxoxJeHne B mpupone. Porocunre3. Onmuueckas usomepus. Konvuamo-yennas maymomepus Ha
npumepe MOJeKYIbl 2NI0K03bl, npoekyuu Xeyopca, a- u f-anomepul e10K03bl. XUMUYECKUE CBOHCTBA
TJIFOKO3BI: PEAaKLMU C YYaCTHEM CIHUPTOBBIX M alIbJETHAHOM TPYINI, CIUPTOBOE M MOJIOYHOKHCIIOE
Opoxenue. [IpuMeHeHUe TIIOKO3bI, €€ 3HAUeHUE B >KU3HENESITEIbHOCTH opraHusMma. Jlucaxapuisl:
caxapo3a, MajbTO3a M .JaKkmo3d. BoccTaHaBIMBAIOMIME W HEBOCCTAHABIMBAIOUINE HCAXapHUJIbI.
I'maponus qucaxapunoB. Haxoxenue B mpupoje U npuMeHenue. [lonucaxapuipl: KpaxMai, TITMKOTeH
U nesnono3a. CTpoeHrne MakpoMOJIEKyJT Kpaxmala, TIIMKOreHa U 1eJUToa03bl. Pu3nueckue cBoiicTBa
KpaxMaJia v [eJITI0JI03bl. XMMHUYECKHE CBOMCTBA Kpaxmalia: THAPOIIN3, KadeCTBEHHAsI PEaKIus C HOJOM.
XUMHUECKUE CBOWCTBA IIEJUIIONO3BI: THIPOJIN3, MoJdydyeHHe 3¢upoB 1emnono3sl. Ilonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, allETATHBIA MIETK).

JKCNepUMEeHTAJIbHbIE MeTO/bI U3y4YeHHUs BellleCTB M UX NpeBpalleHuii

PacTBOpUMOCTb pa3IMYHBIX COUPTOB B BOJE, B3aUMOJEUCTBUE 3TaHOJA C HATPUEM, OKUCIIEHUE
STWJIOBOTO CIIMPTa B albJErHJ Ha pacKajI€HHONW MEIHOM NPOBOJIOKE, OKUCIEHHWE 3TUIIOBOIO CIUPTA
JUXpPOMAaToOM Kajusl (BO3MOYKHO MCIIOJIb30BAaHHE BHJICOMAaTEPUANIOB), KAueCTBEHHBIE pEaKIUH Ha
anbaerunpl (¢ ruapoxcuaoM auammuHcepedpa(l) u ruapoxcunom meau(ll)), peakuus riaumepuHa c
ruapokcuaoM Meau(Il), xumuueckne CcBOICTBa pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJIEHCTBUE
pacTBopa TiIOKO3bl ¢ ruapokcuaom Meau(ll), B3ammopelcTBHE KpaxMana C HOAOM, pelleHHUe
SKCIIEPUMEHTANBHBIX 3a1a4 1mo TemaMm «Cnuptbl U ¢enonb», «KapOoHoBble KHUCHOTHI. ClOXKHBIE
3(hupbI».

A30TcoaepIKalHe OpraHnYecKue CoeHHeHUs!

AMUHBI — OpraHMuYecKrue Mpou3BoAHble aMMuaka. Kiaccuduxamnus aMuHOB: anudaTHueckue U
apoMaTU4ecKue; IMEepBUYHbIC, BTOpUYHbIE W TpeTuyHble. CTpoeHHe Mojekyn, obmas Qopmyna,
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M30MEpHs, HOMEHKJIaTypa ¥ (U3HYECKHE CBOMCTBA. XMMHYECKOE CBOMCTBA alM(paTHUUECCKUX aMUHOB:
OCHOBHBIE€ CBOMCTBA, AJIKUJIMPOBAHUE, B3aUMOJICUCTBUE NEPBUYHBIX AMUHOB C a30TUCTOW KHCJIOTOM.
Conu aIKuiIaMMOHUS.

AHWIMH — MpEICTaBUTEIb AMHUHOB apomaTrudeckoro psga. CrtpoeHue aHwinHa. B3anmuoe
BIUSHUE TPYII aTOMOB B MoJieKyie aHunuHa. OCOOCHHOCTH XWMHYECKHMX CBOWCTB AaHHJIMHA.
KauectBennslie peakiiuu Ha aHWIMH. CrOCOOBI MOMYYEHUS W NMPUMEHEHHE alu(aTHYeCKuX aMHHOB.
[TomyyeHnue aHuIMHA U3 HUTPOOSH30JIa.

Amunokucinotel. Homenknarypa u uzomepus. OTnenbHbIE MPEACTABUTENIA  O.-aMUHOKHUCIIOT:
TJIMIWH, QJIaHWH, (QeHUNANaHUH, CEPUH, 2IYMAMUHOBA KUCIOMA, NU3UH, yucmeur. Onmuueckast
uzomepus amunoxuciom. D- u L-amunoxuciomor. Duzndeckre CBOMCTBA aMUHOKHUCIOT. XUMUYECKUE
CBOMCTBA aMHUHOKHUCJIOT KaK aM(OTEPHBIX OPraHUYECKHX COCTUHEHHH, peakius MOJUKOHICHCAINH,
oOpazoBaHMe TENTHUAHOW CBsI3U. buojormyeckoe 3HaueHWEe aMHUHOKHCIOT. CHHTE3 W THUIPOJIU3
MIETITHIOB.

benku xak mpuponHsie monumepsl. [lepBuuHas, BTOpuyHAs U TPETHYHAs CTPYKTypa OENKOB.
XVMHYEeCKUEe CBOWCTBA OCITKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIC PEaKIIMK Ha OCIIKH.

Tonamue 00 A30MCO0ePHCauUx 2emepOoYUKIUYeCcKUX COeOUHEeHUsIX.
Tupumuounosulie u nypunogvie ocnosanus. Hykneunosvie xuciomuol: cocmas, cmpoenue u
buonozuyeckas pov.

JKCIEPUMEHTAJIbHbIC METOAbI H3Yy4YCeHHUsI BEIEeCTB M HX NPeBPAaleHHil

PacTBOpenue 0enkoB B BOZIE, IeHATypalus OSIKOB IPU HarpeBaHHH, IIBETHBIC PEaKIIUN HA OCIIKH,
pelIeHHE SKCIEPUMEHTANIBHBIX 3a/ad M0 TeMaM «A30TcOepXkallle OpPraHu4eCKUe COCAUHEHUS» U
«Pacnio3HaBaHne OPraHM4eCKUX COCIUHEHUI.

BbicokomouiekyasipHbIE COeIUHEHUS

OcCHOBHbIE TOHATHS XMMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIl: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTEIEHb IMOJMMEPHU3ALMU, CPEIHAS MOJEKYJspHas Macca. OCHOBHBIE METOJbI
CHUHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUN — OJTMMEpU3alis U OJUKOHIeHcaus. [Ipedcmagnenue
0 cmepeopeyiApHOCIMU U HAOMONEKVIAPHOU CMPYKmype HNOIUMEPO8, 3ABUCUMOCHb  CEOUCHE
HONUMEDPOB OM UX MOJIEKVIAPHO20 U HAOMOLEKYIAPHOSO CMPOEHUS.

[TomumepHble Martepuainbl. [lmacTmacchl (MOMMATUIIEH, HOJIMIPOIMIEH, MOJIMBUHUIXJIOPU,
MOJIUCTUPOJI, TOJNMMETUIMETAKPUIIAT, MOJUKapOOHAThl, MNOJUATHIEHTepedTanar). YTunuzauus u
nepepaboTKa MIaCTHKA.

DnacToMepbl: HATypaJIbHBIM KaydyK, CHHTEeTHUYeCKHe KayudyKku (OyTaareHOBBIN, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U cunuxonsi. Pe3uHa.

BosiokHa: HaTypaibHBIE (XJIONOK, IIEPCTh, MLIENK), HCKYCCTBEHHBbIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

Tonumepul cneyuanvbHozo HasHavyeHus (megioH, Kegiap, 21eKmponposoosujue NoauMepbl,
buopasnazaemvie noIUMepbL).

JKCNepPUMEHTAIbHbIE METOAbI H3y4YeHHS BELECTB U MX NpeBpallleHu i
O3zHakoMJieHHE ¢ oOpa3lamMu HNPUPOJIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyyKoOB,
peLICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJIOKOH).

PacuérHble 3amaun
HaxoxxneHnne MONEKyJIsIpHON (OpMYJIBI OPraHUYECKOTO COCIUHEHHUS IO MAacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJCHUE MOJIEKYISIPHOW (OpMYIBl OpPraHUYECKOTO
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coeMHEeHMS 10 Macce (00bEMY) MPOIYKTOB CrOpaHMsi, IO KOJMYECTBY BellecTBa (Macce, 00bEMY)
MPOYKTOB PEAKIINH W/WUIH UCXOJHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYIIBI OPraHUUYECKOTO
BEIIIECTBA HA OCHOBE €r0 XUMUYECKHUX CBOMCTB WM CIIOCOOOB MOJIyYEHHS, ONPEACIICHUE JOIH BHIX0O/a
NPOJIYKTa PEaKIMH OT TEOPETUIECCKH BO3MOIKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MEXNpeAMETHBIX CBA3€M NpU M3yyeHUM opraHudyecko xumuu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSATHHA, TaK M MOHITUH,
IIPUHATBIX B OTAEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOue ecTeCTBEHHO-HAy4YHbIC MOHATHA: SIBICHUE, HAYYHBIA (PaKT, TUIOTE3d, TEOPHs, 3aKOH,
aHalu3, CUHTE3, KiIacCu(puKanus, HaOIo1eHe, U3MepeHHe, IKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAaHUE.

®dusuka: mMartepus, aroM, IEKTPOH, IIPOTOH, HEUTPOH, MOJEKYJIA, SHEPreTUYECKUI YpOBEHD,
BEILIECTBO, TeJI0, O0BEM, arperaTHOe COCTOSHUE BEIIECTBAa, (PU3MUECKUE BEIWYMHBI, €IUHMILIBI
U3MEPEHHUs], CKOPOCTh, JHEPIUs, Macca.

buonorusi: kinerka, oOpraHusM, 53KocuUCTeMa, Ouocdepa, MeTabo0IM3M, HACIEICTBEHHOCTb,
aBTOTPOGHBINA U reTepoTpodHbII TUN MUTaHUA, OpokeHue, (POTOCUHTE3, AbIXaHUe, OEIKH, YIIIEBOIb,
KHUPBI, HYKJICMHOBBIE KUCIIOTHI, (HEPMEHTHI.

I'eorpadus: nose3Hple UCKOIAEMBbIE, TOIIIIMBO.

TexHonmorus: MNUINEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IIMTAaHUSA, MOIOLIUE CPEICTBA,
MaTepHUalbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
Teopernyeckue 0CHOBbI XMMUU

Atom. CocTaB aTOMHBIX fAAep. XUMHUYECKHil 3nmemeHT. M3otonsl. Kopnyckynaproseonnosoii

oyanuszm, 08oticmeeHHasi npupooa snekmpona. CTpoeHre dEKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIE
yHcla. JHEepPreTH4ecKrue YpOBHU W MOAYpOBHU. ATOMHBIE opOuTanu. Knaccudukanus XUMHUECKUX
3JIEMEHTOB (S-, p-, d-, f-a;memenTsr).
Pacrnipenenenuie 2eKTpOHOB MO ATOMHBIM OpPOUTANISIM, NPUHYUN MUHUMYMA dHepeuu, npunyun Ilaynu,
npasuno Xynoa. IAEKTPOHHBIE KOHPUTYpAIlUU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSTHUU, DJIEKTPOHHBbIE KOH(MUTYpALlUU UOHOB. [lonsamue 00 sHepeuu
UOHU3AYUYU, DHEP2UU CPOOCMBA K INIEKMPOHY. IAEKTPOOTPULIATENBHOCTD.

[Tepuonnueckuii 3akoH U Ilepuognueckas cucrema xumuueckux aneMeHtoB .M. Meunneneesa.
CB43b MEPUOIUYECKOr0 3aK0oHa U [leproanyeckoil CUCTEMBl XUMHUYECKUX AJIEMEHTOB C COBPEMEHHOM
TEOpHEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHYECKHX DJIEMEHTOB H
00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyNIaM U mepruoiaM. 3HaYeHUE MEPUOTNIECKOTO
3aKOHa
J.1. Menneneena.

Xumuueckass CBA3b. BHJbI XMMHUYECKOW CBSI3U: KOBAJIEHTHAs, HWOHHAs, MeETaJJIMYecKas.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBA3M: OOMEHHBIM U JIOHOPHO-aKLENTOPHBIN. DHeprus u
nHa cBsizH. [1ospHOCTD, HAMIPaBICHHOCTh W HACHIIAEMOCTh KOBaJIEHTHOH CBsi3H. KpaTHbie CBs3H.
Bonoponnas cBsizb. MexMoeKysipHble B3aUMOIEHCTBHUSL.

BaneHTHOCTh M BaJICHTHBIE BO3ZMOXXHOCTH aTOMOB. [ ubpuouzayusi amomusix opoumaneu. CBs3b
JNIEKTPOHHOU CTPYKTYPBHl MOJEKYJI C MX T€OMETPUYECKHM CTpOeHHEeM (Ha IpHUMepe COeIWHEHUM
3JIEMEHTOB BTOPOTO MEPHOJIA).

11
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IIpencraBienne 0  KOMIUIEKCHBIX — coeaMHEHHMAX.  CocTaB  KOMIUIEKCHOTO — HMOHa!
KOMIUIEKCOOOpa3oBaTeib, JUranabl. Koopounayuonnoe uucno. Homenxknamypa KoMNIeKCHbIX
coedunenutl. 3HaYE€HNE KOMIUIEKCHBIX coelnHeHul. [IoHsATHEe 0 KOOpAMHALMOHHON XUMHUHU.

BemecTBa MOJEKYISPHOTO M HEMOJEKYJISIPHOTO CTPOCHMs. THIIBI KPUCTAUIMYECKUX PELIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonartue o nucnepcHbIX cucremax. VMcrtunHble pacTBOphl. IIpedcmasnenue o0 KOMMIOUOHBIX
pacmeopax. CrocoObl BbIPaXKEHUsI KOHIIEHTPALMU PAacTBOPOB: MaccoBasi J0JIsI BELIECTBA B PacTBOPE,
MoJisipHas ~ KOHUeHTpauus. HachlllleHHble M HEHACHIIIEHHBIE  PAaCTBOpPHI, PACTBOPUMOCTD.
Kpucramnoruaparsl.

Knaccuukanus M HOMEHKJIAaTypa HEOPraHWYECKMX BelecTB. TpUBHAIbHbIE Ha3BaHUA
OTJIEJIbHBIX NIPEACTABUTEIEN HEOPraHMUYECKUX BEIIECTB.

Knaccuukanus XMMHYECKMX peakluii B HEOPraHMYECKOM M OpraHW4YecKod XUMHH. 3aKOH
COXpaHEHHUsI MacChl BEILIECTB; 3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH TIPU XUMUYECKUX PEaKLIUAX.
TemnoBble 3G (EeKTh XUMUYECKUX peakiuil. TepMOXUMHYECKIE YPaBHEHHS.

CKOpOoCTh XMMHUYECKOH peakuuu, €€ 3aBHCHMOCTb OT pasIM4HbIX (akTopoB. ['oMoreHHsle u
rereporeHHsle peakuu. Karanus u katanusaTopsl.

OOpatuMble U HeoOpaTUMble peakUud. XUMHUECKOe paBHOBecue. Kowcmanma xumuueckozo
pasnosecus. GakTopsl, BAUAIOLINE HA MTOJI0KEHUE XUMUYECKOIO PABHOBECHUS: TEMIIEPATYpa, AABJICHUE
Y KOHLIEHTpAalMH BELIECTB, ydyacTBYOWUX B peakuuu. [Ipunnun Jle Hlatense.

Onexrponautuyeckas auccouuanyst. CUibHbIE U ciladble 3JeKTPonThl. CTEeNeHb JUCCOLUAINH.
Honnoe npouzeedenue 600vi. Cpea BOIHBIX PACTBOPOB: KUCIIOTHAs, HEUTpalbHas, IIEIOYHAS.
Bonoponnsiii nokaszarens (pH) pactBopa. I'maponus coneid. Peakuinyn noHHOro oOMeHa.

OxHCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHp  okucieHud.  OKUCIHTENb U
BOCCTaHOBUTENb. lIpomecchl OKHUCIEHHST U BOCCTAHOBJIEHUS. BakHellne OKUCIUTENH U
BOCCTaHOBUTENIN. MeTO/] 2JIEKTPOHHOI0 OajlaHCca. DJIEKTPOIN3 PaCTBOPOB U PaCIlJIaBOB BEIIECTB.

IKCcNepuMeHTAIbHbIE MeTOIbI H3yUYeHHs BelleCTB U UX NMpeBpanieHuii

Pa3noxeHune mepokcuaa BOJOpPOJA B MPHUCYTCTBHM KaTalM3aTOpa, MOJENIU KPUCTALTHUSCKHX
peméToK, MPOBEJCHUE PEaKIUil MOHHOTO OOMEHa, ONpENeNeHHE CpeIbl PACTBOPOB C IMOMOIIBIO
WH/IMKATOPOB, W3YYCHHUE BIIMSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKOH pEaKIuu |
TIOJIOKCHUE XUMUYECKOTO PABHOBECHS.

Heopranuyeckasi Xumus

[Tonoxxenne HemeraminoB B [lepuoanyueckoil cucreme xumuueckux siemeHToB .M. Menneneesa
U OCOOCHHOCTH CTPOCHHSI X aTOMOB. OU3NYECKUE CBOMCTBA HEMETAIOB. AJIJIOTPOIHS HEMETAIOB
(Ha mpuMepe KuciIopoa, cepsl, pocdopa u yriaepoaa).

Bogopon. Ilonydenue, ¢usmyeckre M XHUMHUYECKHE CBOWCTBA: pEaKIMd C MeTalUlaMH |
HEMeTaJUIaMH, BOCCTAaHOBUTEIIbHBIE CBOMCTBA. [ uipuasl. Tonauensie snemenmol.

Ianorensl. HaxoxaeHue B mpupoie, criocoObl monydeHus, (Gu3ndeckue 1 XUMUYeCKHue CBOMCTRA.
["amorenoBoopobl. BakHeiimme KucIopoacoaepkanme CoeanHEHUsT TaloreHoB. JlabopaTtopHbie u
MIPOMBIIIUICHHBIE CITOCOOBI TIOJTyYeHHsI TajoreHoB. [[puMeHeHre raloreHoB ¥ BX COSTMHEHUH.

Kucnopon, o30H. JlaboparopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI TONYYEHHUS KHUCIOPOAA.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCIOPO1a U 030Ha. OKCUABI U IEPOKCHU/IBI.

Cepa. Haxoxnaenue B mpupoje, CoCOObl MONy4YeHHs, (PU3NUECKHe U XUMHUYECKHE CBOMCTBA.
CepoBonopon, cyabduabsl. Oxcun cepsi(1V), okenn cepbi(VI). Ceprucras u cepHasi KUCIOTHI U HX COJIH.
Oco0eHHOCTH CBOWMCTB CEpHOM KUCIOTHI. [IpumMeHenne ceprl U €€ COeTMHECHU.
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A3zotr. HaxoxzaeHue B mpupojie, CrocoObl MONTy4YeHUs, PU3NYECKUE U XMMHYECKHE CBOWCTBA.
Ammuak, HUTpuIbL. OKCUIBI a30Ta. A30THCTasl U a30THAS KUCIOTHI M UX coir. OCOOEHHOCTH CBOMCTB
a30THOM KUCIIOTHI. [[puMeHeHune a30Ta 1 ero COeAMHEHHUI.

A30THBIE y10OpeHusl.

dochop. Haxoxaenue B mpupoe, criocoObl omydeHus:, (U3NIecKue M XMMHUYECKHUE CBONCTBA.
®dochuasr u pochun. Oxcuasl dochopa, dhochopnas kucimora u e€ comu. MemagocgpopHnas u
nupogocgopnas xucromol, pocghopucmasn u ghocghoprosamucmasn xuciomol. llpumenenne dochopa
U €ro COCIMHECHUM.
®dochopHbie y1oOpeHus.

VYraepon, HaXoXJIeHHE B IpUpoze. AJuloTporHble Moandukannu. Ou3nyeckue U XUMUYECKHE
CBOMCTBa MPOCTHIX BEMIECTB, 00pa3oBaHHbIX yriepoaoMm. Okcun yriaepona(ll), okcun yrinepona(IV),
yroJibHas KUCJIOTa U € COJIU. AKTUBUPOBAHHBIN YroJib, adcopbyus. Qyniepenvl, epagen, yeiepoonsie
Hanompyoku. IIpuMeHeHne NpocThIX BELECTB, 00pa30BaHHBIX YIJIEPOJIOM, U €r0 COEIUHEHUI.

Kpemuuii. Haxoxxaenue B npupoze, cocoObl NoMydeH s, pu3ndeckiue U XUMUYECKUE CBOWCTBA.
Oxcun kpemuus(IV), kpemHueBasi KHCIOTa, CUIMKAThl. [IpuMeHeHHEe KpeMHHsI U €ro COeIWHEHUH.
Creki10, €ro MoJiyueHue, BUbI CTEKIIA.

[Tonoxxenne MmertamnoB B Ilepuogndeckoit cucTteMe XUMHUYECKUX dJeMEHTOB. OcoOeHHOCTU
CTPOECHHS 3JEKTPOHHBIX O0OJIOYEK aTOMOB METAIUIOB. PacnpocmpaHnenue XUMU4eCKUXx 371eMeHmos-
Memannos 8 semHoll kope. O01e PU3NIECKHe CBOMCTBA METAJUIOB. [I[puMeHeHne METauIOB B OBITY H
TexHuke. CIuiaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN Psii HANpsOKeHU MetayioB. OOmue crnocoObl MOJYyYEeHHUs] METAIIOB:
TUAPOMETAJUTYPrusl, TUPOMETAIYPIUs, 3JieKTpoMeTannyprus. [loHATHE O KOpPpPO3UH METAJLIOB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OObmass xapakrepuctuka wmetauioB [A-rpynnel  Ilepuognueckoit cuCTEMBl XMMHUYECKHUX
aneMmeHToB. HaTpuii u kanuii: nomyuenue, Gpu3nueckre 1 XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BELIECTB U UX COEIMHEHUN.

Obmass xapakrepuctuka wmetamuioB [[A-rpynner [lepuoguueckoil CUCTEMBI XMMHUYECKHUX
9JIeMEHTOB. MarHuif M KajblMid: TModydeHue, (pu3nyeckrue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTHIX BEIIECTB U UX coeqUHEHUH. JKECTKOCT BOJIBI M CITOCOOBI €€ YCTpaHEHMS.

ANroMuHUI: ONy4YeHHne, U3NYECKue U XMMUUYECKHUE CBOMCTBA, IPUMEHEHHUE ITPOCTOT0 BEIIECTBA
U €ro coeMHEeHU. AM(pOTEpHbIE CBOMCTBA OKCHJIA U THAPOKCUIA AIIOMHHMS, TUIPOKCOKOMILIEKCHI
AIFOMUHHUS.

OO6mas xapakrepucTuka MetamioB nmob6ounsix noAarpynn (b-rpynm) [lepuoaudeckoi cuctemsl
XUMHYECKHX DJIEMEHTOB.

dusznyeckue M XUMHUYECKHE CBOMCTBA XpoMa M ero coequHeHnid. OKCHIbI M THUAPOKCH]IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl u tuxpomarsl, UX OKUCIUTEIbHBIE cBOMcTBA. [lomyduenue
Y TIPUMEHEHUE XPOMa.

Ou3nYecKue U XMMHUYECKHE CBOWCTBA MapraHila M €ro COoeIWHEeHUW. BaxkHeilme coennHeHus
mapranna(ll), wmapranna(IV), wmapranuna(Vl) wu wmapranna(VII). Ilepmanranat xkamus, ero
OKHUCJIUTEIbHBIE CBOWCTBA.

du3nyecKknue 1 XMMHUYECKHE CBOWCTBA JKEJI€3a U €ro coeqnHeHu. OKCHUIbL, TUAPOKCUIBI U COIIU
xenesa(Il) u sxeneza(Ill). [Tonydyenue n npuMeHeHue xee3a U ero CIUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MEAU U €€ coequHEHH. [lonydeHre U npuMEHEHUE MeIn
U €€ COCIMHEHMUIA.
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Huuk: nomyuenue, pusmyeckue M XUMHUYECKHE CBOiicTBa. AMQOTEpHBIE CBOMCTBA OKCHAA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[prMeHeHne uHKa U ero COeAMHEHUH.

JKCNepUMEeHTAJIbHbIE MeTO/IbI U3y4YeHUs BellleCTB M UX MpeBpalleHuii

N3ydyenue oOpa3noB HEMETAIOB, ropeHHe cepbl, docdopa, xkeneza, MarHus B KHUCIOPOJE,
U3y4eHUE KOJUIeKIUU «MeTamibl U CIUIaBbl», B3aUMOJICHCTBUE IIEIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJJIOB C BOJOM (BO3MOKHO UCIIOJIb30BAaHUE
BUJICOMaTEPHAJIOB), B3aMMO/ICHCTBHE IIMHKA U JKeJie3a C paCTBOPaMHU KUCJIOT U IIeJoueii, KayeCTBEHHbIE
peakiMu Ha HEOpraHWYEeCKHWE aHHUOHBI, KaTHOH BOJOPOJa M KATHOHBI METAJUIOB, B3aUMOJICUCTBHUE
TUAPOKCHIOB AJIFOMUHUS M IMHKA C PACTBOPAMM KUCIOT M IIEJIOUEH, pelIeHUuEe IKCIIEPUMEHTABHBIX
3agau no temam «lajmorensr», «Cepa u e€ coemuHeHUs», «A30T U Qochop U UX COCAUHEHUS,
«MeTasl TIaBHBIX MOATPYII», «MeTamuibl TOOOYHBIX TOATPYIII.

XuMHA ¥ KU3Hb

Ponb xuMuu B o0ecrieueHnn yCTOHYMBOTO pa3BUTHs yesoBeuecTBa. [loHsaTHe 0 HaydHBIX METOAax
MO3HAHUS U METOJIOJIOTHH HAYYHOTO HMCCienoBaHus. HaydHble IPUHIUITBEI OPTaHU3AIMHA XUMUYIECKOTO
MPOU3BOJICTBA. [IpOMBINIIICHHBIE CHOCOOBI TMOJIYYCHHS BaXKHCUININX BEIISCTB (HA MpUMeEpe
MIPOM3BOJICTBA aMMHUAaKa, CEPHOM KUCIOThI, MeTaHoua). [IpoMbllieHHbIE CIOCOOBI MOTYUYEHHUs METAIIIOB
U CIUIaBOB. XHMMHYECKOE 3arps3HCHUE OKPYKAWIIEeH Cpeasl W ero MocIencTBus. Ilpobiema
nepepabomku omxo008 u NnoOOUHbIX NpPodykmos. Poiab XUMUU B 00ECIEUEHHWHU SHEPreTHUYECKOU
0e30macHOCTH. [Ipunyunsvl «3e1EHOU XUMULLY.

XuMuss W 370poBhe uUenoBeka. JlekapcTBeHHBIE cpejicTBa. [IpaBwiia  MCHOIB30BaHUS
JICKapCTBEHHBIX MpernapaToB. POk XUMUM B pa3BUTHH MEIUIIHHEI.

XUMUsl THIU: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE 00aBkU. Ponmp xumum B oOecriedueHuun
MUIIEBON O€30MaCHOCTH.

Kocmernueckne wu mapgromepusie cpenctBa. boitoBas xumus. [IpaBuma 6Ge3omacHOro
MCIIONIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCETHEBHOMN )KU3HHU.

XUMUS B CTPOUTEIIBCTBE: BAKHEHININE CTPOUTEIIBHBIC MaTePHAITBI (IIEMEHT, OSTOH).

XuMHUs B CENbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHBIE KOHCTPYKITMOHHBIE MaTepUaNbl, KPacKH, CTEKIIO, Kepamuka. Mamepuanvl 0is
anekmponuxu. Hanomexnonozuu.

Pacuérnbie 3agaun

Pacuéthl: Macchl BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA, MAcCe UITU
00BEMY OIHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MAacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIINH, €CITM OJHO M3 BEIECTB UMEET MPUMECH, MacChl (00bEMA, KOJTUIECTBA BEIIECTBA)
MPOJYKTa PEeaKIMK, €CIH OJHO W3 BEIIECTB JaHO B BHUJIE PAaCTBOpaA C ONpeaAeNEHHON MaccoBOM nomneit
pPacTBOPEHHOTO BEILIECTBA, MACCOBOM O U MOJSPHON KOHIICHTPAIIMH BEIIECTBA B PAacTBOpE, JOIU
BBIXO/1a MTPOYKTa PEAKIIMU OT TEOPETHUECKH BO3ZMOYKHOTO.

MexnpeameTrHbie CBSI3H

Peanuzanusi MEXIpEeIMETHBIX CBSA3eH NMpPU HM3y4eHUHM OOIel M HeopraHudeckod xumuu B 11
KJlacce OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHOHAYUHBIX IOHATHUH, TaKk H
MOHATUM, IPUHATHIX B OTJEIBHBIX NIPEAMETAX €CTECTBEHHOHAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAay4YHbIE MOHSTHSA: SIBIEHHE, HayuyHbIH (pakT, rUmore3a, TEOpHs, 3aKOH,
aHalu3, CUHTE3, KJIacCH(UKALHUs, MEPUOJIUIHOCTb, HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT, MO/IEb,
MOJIEJTMPOBAHUE.
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duszuka: mMatepus, MUKPOMHpP, MaKpOMHUD, aTOM, 3JCKTPOH, IIPOTOH, HEUTPOH, MOH, M30TOIIBI,
PaJMOaKTUBHOCTb, MOJIEKYJa, OJHEPreTUYECKHH YypOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoe
COCTOsIHUEC BE€IICCTBA, I/IIICaHBHBII\/JI ras, (I)I/I3I/I‘-IGCKI/IC BCJIIMYMHBI, CAUWHHIBI U3MCPCHUA, CKOPOCTD,
9HEprHs, Macca.

Buonorus: kinerka, opranusM, SKocucTemMa, bnocdepa, MeTadoIn3M, MaKpo- U MUKPOIJIEMEHTHI,
OeJIKH, KHPBI, YIIEBO/IbI, HYKICHHOBBIC KUCIOTBI, ()ePMEHTBI, TOPMOHBI, KDYTOBOPOT BEILECTB H TIOTOK
9HEPIHHU B IKOCHCTEMAX.

['eorpadusi: MUHEpaJIbI, TOPHBIC TIOPOJIBI, MTOJIE3HBIC UCKOMIAEMBbIE, TOTLTHBO, PECYPCHI.

TexHoNOTUs: XUMHYECKas: IMPOMBIIUICHHOCTb, METAJUIyprHsi, CTPOHMTEIbHbIC MaTepHAbl,
CEIIbCKOXO3SMICTBEHHOE  MPOM3BOACTBO,  IHUIIEBAs  MPOMBIIUICHHOCTh,  (hapMaleBTHYCCKas
MMPOMBIINIJICHHOCTb, HNPOU3BOJACTBO KOCMCTHYCCKHUX IPCHaparoB, MPOHU3BOACTBO KOHCTPYKIHMOHHBIX
MaTepHaoB, 3JICKTPOHHAS IPOMBIILICHHOCTh, HAHOTEXHOJIOTUH.
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INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHHU C CUCTEMHO-1EATENBHOCTHBIM ITOAX0I0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOEHUS MpeaMeTa «XHMHs» Ha YPOBHE CpeqHEro oOIero o0pa3oBaHHs BbIACIEHBI CIEAYIONINE
COCTABJISIIOLIME: OCO3HAHUE O0YYaIOIIUMHUCS POCCUICKON TPa)TaHCKON MJIEHTUYHOCTH; TOTOBHOCTD K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOINPECNICHUI0; HallM4hMe MOTHUBALUM K OOYYEHHIO;
TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOACTBOBATHCS MIPUHATHIMU B OOIIECTBE MTPaBUIIAMU U
HOpMaMU MOBCACHM A, HAJIUYNC IIPAaBOCO3HAHMA, 9KOJIOTHUYECKOM KYJbTYPBI; CHOCO6HOCTB CTaBUTh LICJIN
U CTPOUTD KU3HEHHBIC IIJIaHBL.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS npeaMera «XUMHUSI» OTPaXaroT
c(OpMHPOBAHHOCTH OIbITa II03HABATEJIBHOM " IPAKTUYECKON JESTEIbHOCTH
00yJaromuxcst B MpoIecce peain3aui 00pa3oBaTeIbHOMN eI TETbHOCTH.

JIM4HOCTHBIE Pe3y/IbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPakaroT cOPMUPOBAHHOCTH OMBITA
[IO3HABAaTEJIbHO M  MPAKTUYECKOW JEeATEJbHOCTH O0y4arolMxXcs B IIpoOLecCe  pealu3aluu
00pa3oBaTenbHON JeSTEILHOCTH, B TOM YHUCJIE B yacTu: 1) rpaskIaHCKOro BOCIIMTAHUSA !

OCO3HaHUA 06y‘~IaIOH_[I/IMI/IC$I CBOHX KOHCTUTYHHWOHHBIX IIPpaB U O6HBaHHOCTeﬁ,

YBAXXCHHA K 3aKOHY HW HPaBONOPAAKY, IMPCACTABICHUA O COHHUAJIBHBIX HOpMax MW IpaBHIax
MEXJIUYHOCTHBIX OTHOIICHUM

B KOJIJICKTHUBC, TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIBHOCTH IIPpU CO3JaHUU y"le6HLIX
IMPOCKTOB, PCUHICHUHA yLIe6HI)IX M MMO3HABATCJIBHBIX 3a/iad, BBIIIOJHCHHU XUMHWYCCKUX JSKCIICPHUMCECHTOB,
CIIOCOOHOCTH ITOHUMATh U MNPUHHUMATBh MOTUBBI, HAMCPCHMU, JIOTUKY U apT'YMCHTHIL

JIPYrUux TpH aHaK3e pPAa3IUYHBbIX BUJIOB Yy4YeOHOW JEATEIBHOCTH; 2)
NMAaTPUOTHYECKOr0 BOCIIUTAHUA:

HEHHOCTHOI'O OTHOIICHHA K HCTOPUYCCKOMY W HAYUYHOMY HACJICOUIO OTE€YECTBEHHOM XHUMUU,
YBAXXCHUS K IMTPOLECCY TBOPUYCCTBA B obnact TCOPHH U MMPAKTHUICCKOI'0 IPHUIIOKCHUA XUMUHU, OCO3HAHW A
TOTO, 4qTo JaHHBIC HAayKHn €CTh pe3yiabTat JIIUTCIIBHBIX Ha6J'II-0,[[eHHI>i, KPOMOTIMBBIX
OKCIICPUMCHTAJIBHBIX IIOUCKOB, IIOCTOAHHOTO Tpylda y‘IéHLIX U TIPAKTHUKOB; HHTEpECa U
MMO3HAaBAaTCJIbHBIX MOTHBOB B ITOJIYUCHHUH U MOCIICAYIOIICM aHAIN3€C

I/IH(I)OpMaI_II/II/I 0 MCPCAOBLIX JOCTUKCHHUAX COBpCMCHHOﬁ OTE€UYECTBEHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;
CIIOCOOHOCTH OLICHMUBATh CUTYyalluH, CBA3AHHBIC C XUMHWUYCCKUMU ABJICHUAMMU,

U IPUHUMATDb OCO3HAHHBIC PCIICHUA, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
TOTOBHOCTHU OII€HHUBATh CBOE IOBEICHUE U MOCTYIIKHU CBOUX TOBapI/IIJ_Ieﬁ C HO3HULIMH

HPABCTBEHHBIX W TPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCICICTBUN TOCTYNKOB; 4)
(¢opmupoBaHus KyJbTYpPHI 310POBbS:

MOHUMAHUS I[IEHHOCTeW 370poBOro W 0Oe3omacHOro obpa3za IKU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXUIECKOMY 370POBBIO; COOTIOICHHS
npaBujI 6€30MacHOT0 OOpaIIeHHsI C BEIIECTBAMU B OBITY,
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MIOBCEAHEBHOM KU3HH, B TPYI0BOM JEATCILHOCTH; MOHMMAaHUS [IEHHOCTH MPAaBHJI HHINBUIYaIbHOTO U
KOJUIEKTUBHOTO 0€30I1aCHOTO

MOBEJCHHS B CHUTYallUsAX, YIPOKAIOMIMX 3I0POBBI0 M JKHU3HHU JIFOAEH; OCO3HAHHUS IOCIEACTBUN H
HETPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHMS

QIIKOTOJIs, HAPKOTUKOB, KypeHHs); 5)
TPYAOBOIr0 BOCHIHTAHUS:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B YUE€OHO-HCCIIEIOBATEIBCKOM JIEATEIIEHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATEILHOCTH; YCTAHOBKM HAa aKTHBHOE Y4acTHE
B PEUICHUU MPAKTUYECKUX 3a/1a4 COLUAIBbHOM
HalpaBJICeHHOCTH (B paMKax CBOEro Kjacca, IIKOJbBI), HMHTEpeca K MPAKTHUYECCKOMY H3YyUCHHIO
npodeccuil pa3TUIHOTO POAa, B TOM YHUCIIE
Ha OCHOBE MPHMEHEHHS IPEIMETHBIX 3HAHUH 10 XWMHUH; YBOXKCHUS K TPYAYy, JIOIASIM Tpylda H
pe3ysbTataM TPYIOBOH JESITEIBHOCTH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaIBHOM
TpacKTOpUH 0Opa3oBaHus, Oyayiieil npodeccuu M pean3alid COOCTBEHHBIX KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTpeOHOCTEH 00ImecTBa; 6)
IKOJIOTHYECKOTO BOCTIMTAHUS:
HKOJIOTUYECKH 1IeTIECO00Pa3HOTO OTHOMICHHUS K IPUPO/IE KaK UCTOYHUKY
CYILIIECTBOBAHMS JKM3HM Ha 3emJjie; MOHMMaHUS TJI00alTbHOIO XapakTepa SKOJOTHYECKHX MpodieMm,
BITUSTHUS
IKOHOMHUYECKUX TIPOLIECCOB HAa COCTOSHHE TPHUPOJHOW M COLMATBHON CpeIpl;  OCO3HAHHS
HE0OXOIMMOCTH UCTIONB30BaHUS JOCTUKECHUM XUMHUH ISl PEIICHUS
BOIIPOCOB PAIlHOHAILHOTO IPUPOAONOIB30BAHNS; aKTUBHOTO HETIPUATHS ACHCTBUH, IPUHOCSAIINX BPE
OKpYy’Karolled MpUpPOJHONW cpelae, YMEHHs NPOTHO3MPOBATH HEOJAronpUsTHBIE 3KOJOTMUYECKHUE
MOCNEACTBUSl MPENNPUHUMAEMbIX JCUCTBUI U TpeNoTBpalliaTh UX; HAIMYUS  Pa3BUTOTO
9KOJIOTUYECKOTO MBIIIICHUS, JKOJOTMYECKOW KYJIbTYPHI, OIBITA JEATEIIEHOCTH JKOJOTHYECKON
HANPaBIEHHOCTH, YMEHHSI PYKOBOJCTBOBAThCS HMMH B TIO3HABATENbHON, KOMMYHUKATHBHOW U
COLMAJIbHOW MPAKTUKE, CIIOCOOHOCTHU U YMEHHS aKTUBHO IPOTUBOCTOSTH UJIEOJIOTUU XeMOo(poouu;
7) HeHHOCTH HAYYHOT'0 MO3HAHMS:
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON TPAKTUKH; TIOHUMAaHUS CHenu()UKH XWUMHHA KaK HayKH, OCO3HaHUS €€ pOJH B
(dbopmMupoBaHUU
paIMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3aHUH IIEIOCTHOTO MPECTABICHISI 00 OKPYXAFOIIEeM MHpe
KaK O €IMHCTBE MIPUPOIHI M YEeTIOBEKA, B MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH U peleHHH po0IeM
COXpaHEHMsI IPUPOHOTO PaBHOBECHS; YOEXKIEHHOCTH B 0CO00I 3HAYMMOCTH XMMUH ISl COBPEMEHHOM
[IUBIIIM3AIUHN: B €€ TYMaHHCTUYECKOH HAIpaBICHHOCTH W BaXHOH POJNM B CO3JaHWH HOBOW Oa3bl
MaTepHaIbHON KYJIbTYpPBI, B PEIICHUN TI00ATBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, PHEPreTUUECKOM, MUIIEBOW M DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI,
00ECIIeYeHNN YCIIOBHH YCHEITHOTO TPpyJda M SKOJOTHYECKH KOMMOPTHOW JKU3HU KaXIOTO YJIeHA
o0IIecTBa; €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH: TIOHMMAaHHS CYIIHOCTH METOAOB TIO3HAHWUS,
HCIIONIE3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BATh MOTydyaeMble 3HAHUS JIJIS aHAIH3a
U OOBSICHEHUs SBIICHUH OKPY)KAIOIIETO MHUpA W MPOUCXOMANINX B HEM M3MEHEHUWH, YMEHHs JeaTh
00OCHOBaHHBIC 3aKJIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINUXCS TaHHBIX C IEITBIO MOTyYSHHSI
JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CAaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUSA IS
pereHus

17



®denepanbHas padodas nmporpamma | Xumus. 10—11 knaccel (yrinyOnéHHBIN YPOBEHbD )

npoOiieM B pealbHBIX JKMU3HEHHBIX CHTYaIlMsIX; MHTEpeca K IO3HAHHIO,

UCCIIEJ0BATEIbCKON ESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00OPa30BaHMIO U CaMOOOpPa30BaHUIO, K aKTHBHOMY
HOJYYCHHIO HOBBIX 3HaHHMH IO XMMHHU B COOTBETCTBUU C JKU3HCHHBIMHU MOTPEOHOCTSAMH; HHTEpeca K
0COOEHHOCTSIM TpYZa B Pa3IMYHbIX cepax mpoheccuoHaTHLHON

NEeATEILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOSHHUS MPOrpaMMbl IO XUMHH Ha YpOBHE CPETHEro OO0IIero
00pa30BaHus BKIIOYAIOT:

3HauMMble JUId  (OPMHUPOBAHHUS MHUPOBO33PEHHUS  OOYYAIOLUIMXCA  MEXKAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHble) oOLIeHAYYHbIE MOHATHS, OTPAXKAIOLIUE IEJIOCTHOCTh HAyYHOM KapTHUHBI MUpa U
cneun UKy METOA0B IMO3HAHMSL, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTrus,
SBJICHHE, MPOLECC, CUCTeMa, Hay4YHbIM (akT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIe/IOBaHNE, HAOII0ICHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHe); YHUBEpPCalbHbIE yueOHbIE NEHCTBUS
(mo3HaBaTeNIbHbIE, KOMMYHUKAaTHUBHBIC, pEryJlsTHUBHbIE), oOecneuuBaromme  (HopMUpOBaHHE
(YHKLUMOHAIBHONH TI'PaMOTHOCTH M COLMAIBHOW KOMIIETEHIMH OO0Y4aroluXxcs; CIIOCOOHOCTH
00y4aroLuXCcs UCTI0JIb30BATh OCBOCHHbIE MEKAUCIIUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaJIbHbIE YUeOHbIE JIeMCTBUS B IIO3HABATEILHOW U COLIMAIBHOM
IIPaKTHKE.

MertanpeameTHble  pe3yiabTaThl  OTPa)XKalOT  OBJIAJEHUE  YHHUBEPCAIbHBIMU  y4E€OHBIMU
[IO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC NeHCTBUS
ba3oBble 1oruyeckue AelicTBus:

CaMOCTOSITENFHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMyY, pacCMaTpUBATh
e€ BCECTOPOHHE; OIpeNessaTh e AeITeIbHOCTH, 3a7aBasl IapaMeTpbl U KPUTEPUH UX JTIOCTHIKEHUS,
COOTHOCHUTBH PE3YJIbTAThl NIEATENBHOCTH C IOCTABIECHHBIMU LIEISMH; HCIOJb30BAaTh MPH OCBOECHUU
3HAHUW NOPHUEMBI JIOTUYECKOTO MBIIUICHMS: BBIACIATH XApaKTEpPHbIE MPU3HAKM MOHATHH U
yCTaHaBIMBaTh HX B3aWMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS s OOBSCHEHUS
OTJIENbHBIX (PAKTOB U SIBICHUN; BBIOMPATH OCHOBAHMS U KPUTEPUHU JUISl KJIacCU(PHUKAIMU BEUIECTB U
XUMHYECKHUX
peakuuii; ycTaHaBIMBaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY U3Y4a€MbIMU SIBICHUSIMU; CTPOUTH
JIOTMYECKHUE pacCyXAeHHs (MHAYKTHUBHbIE, T€TYKTUBHBIE, 10 aHAJIOTHH), BBISBIISATH 3aKOHOMEPHOCTH U
IPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH BHIBOJIBI M 3aKIIOUEHHS; IPUMEHSTH B
IpolLecce MO3HAHUS UCIIONIb3YeMble B XUMHH CHMBOJIMYECKHE
(3HaKOBbIE) MOJENH, NMPEOOPa30BBIBATH MOJICNIbHbBIE MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOI)
JJIEMEHTa, XUMHYecKass (opMmysa, ypaBHEHHE XHMHUYECKOH pEeaKIMH — TpU pelIeHHH Y4eOHBIX
MO3HABATENIbHBIX W TPAKTHUECKUX 3a7ad, MPUMEHSATh Ha3BaHHbIE MOJENbHBIE IMPEICTaBICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEILIECTB M XUMUYECKUX PEAKIUH.

Ba3oBble ucciie1oBaTe/ILCKHE JeicCTBUA:

BJIaACTb OCHOBaAaMH MCTOJOB HAYYHOTO TIIO3HAHUA BCHICCTB U XUMHUUYCCKUX peaKHHﬁ;
q)OpMy.TII/IpOBaTB OCJIN U 3aJa49u UCCIICJOBaHNs, HCIIOJIb30BATh ITOCTAaBJICHHBIC
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U CaMOCTOSITEIIbHO C(OPMYIUPOBAHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA MMO3HAHUSA U OCHOBBI JUIS
(bopMHpOBaHHUS TUTIOTE3BI 110 MTPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA; BIaJCTh HABBIKAMH
CaMOCTOSITENIFHOTO TUIAHUPOBAHUS M MPOBEACHUS YUEHHYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH
yYMEHUs HaOloJaTh 3a XOJOM IIpOIecca, CaMOCTOATENBHO IIPOrHO3UPOBATh €ro  pe3ysbTar,
dbopmynupoBaTh 0000IIEHUS W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB HCCIICIOBAHUS,
COCTaBJIATh OOOCHOBAaHHBIA OTYET O TMPOJENAHHONW paboTe; NpUOOpeTaTh OMBIT YYEHHYECKOM
UCCIIEI0BATEIbCKON U MPOEKTHOM JeSITEIbHOCTH,

HPOSIBJIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOOB PEIICHUS MPAKTHIECKUX
3a[a4, MPUMEHEHUIO PA3JIMYHBIX METOJIOB TO3HAHMUS.

Pabora ¢ undopmanmeii:
OpPUEHTUPOBATHCS B PA3JIMYHBIX UICTOUHUKAX HHPOPMALIUHU (HAyYHO-TIOMYJIspHas
JUTEpaTypa XUMHUYECKOTO COJIepXKaHuUs, CIIpaBOUYHbIe T0coOus, pecypcbl IHTepHeTa), aHaIu3upOBaTh
UH(POPMALIHIO PA3TUYHBIX BUI0B B (HOPM NpEACTaBICHUS, KDUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTH U
HEIPOTUBOPEUUBOCTD; (HOPMYJIUPOBATh 3aIPOChl U IMPUMEHSATHh PA3IMYHbIE METOJABI IPU MOUCKE U
otbope
uHpOpMaLUK, HEOOXOIUMOW TSl BHIIOJHEHHS YYEOHBIX 3a7ad OMpeAeTIEHHOTO THIA; MpUOOpeTaTh
OIIBIT UCMOJIb30BaHUS MH()OPMALIHIOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH M pa3jIMYHBIX MOUCKOBBIX CHUCTEM; CaMOCTOATENbHO BBIOMpPATh ONTHUMAJIbHYIO (HopMy
NpeCTaBICHNUS HHPOPMALIUU
(cxeMmbl, TpaduKH, 1UarpamMMbl, TAOJINLbL, PUCYHKHU U IPYTHUE); UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE
CpeAcTBa MpH padoTe ¢ XMUMHUYECKOH WH(pOpMaIMEl: MPUMEHSITh MEXIpEeIMETHbIe ((HU3NYecKre H
MaTeMaTU4YeCKue) 3HAKW U CHMBOJBL, (OpMyIbl, abOpeBUaTypbl, HOMEHKJIATYpPY; HCIOIb30BaTh
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIIHOCTH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIe 1eiiCTBHUS:
3aJlaBaTh BOMPOCHI TIO CYIIECTBY 00CYk/1aeMOil TeMBI B X0/I€ JHAJIOTa

W/WIA  JUCKYCCHUHU, BBICKAa3bIBaTh UAECH, (POPMYIUPOBATH CBOU NPEIOKEHHS OTHOCHUTEIBHO
BBITIOJIHEHHST TIPEVIOKCHHOM 3a7]a4M; BBICTYINAaTh C MPE3CHTAlUEeH pe3yJabTaTOB IMO3HABATEIHHOU
JEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPHU BHIIOJIHEHHUU
XUMHYECKOT0 IKCIIEPUMEHTA, TPAKTHUECKON pabOTHI MO UCCIIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO TMpoekTa, W (OpMyIUpOBaTH BBIBOJABI MO pE3yJbTaTaM MPOBEIAEHHBIX
MCCJICIOBAHMM MMyTEM COTJIACOBAHUS TMO3UIINI B X0/ OOCYKICHHsI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIe YHUBeEpCcAIbHbIE Y4eOHbIE JelCTBUSI CAMOCTOSITENIFHO TUIAHUPOBATH M OCYIIIECTBISTh
CBOIO TO3HABATENbHYIO NIEATEIHHOCTh, OMpeess €€ Ielu U 3aJayd, KOHTPOJIUPOBATh M MO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATH IMPE/IaraeMblii alrOPUTM JISHCTBUHN MPH BBIMIOJHCHUH YYEOHBIX U
UCCIIEIOBATENLCKUX 3a/1ay, BbIOMpaTh Haubonee 3(PPeKTUBHBIA CHOCOO HX pEeHIeHHs C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKHX
peaKIusX;

OCYIIECTBISATh CaMOKOHTPOJIb JEeSTeIbHOCTH Ha OCHOBE camoaHain3a
¥ CaMOOIICHKH.

[TpenmeTHBIC pe3yIbTaThl OCBOCHUS MPOTPaMMBbI o XUMHH
Ha YrIIyOJNE€HHOM YpOBHE Ha YPOBHE CPEIIHEro oOIIero o0pa3oBaHUs BKIIOYAIOT CHEUPUISCKUE IS
y4eOHOTO mpenMeTa «XWMHS» HaydHbIe 3HaHUS, YMCHUS W CIIOCOOBI JICHCTBHI IO OCBOCHHUIO,
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UHTEpIpeTallui U NpeoOpa3oBaHUIO 3HAHUM, BUABI JESITEIbHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAaHUH B PA3IMYHBIX YUEOHBIX CUTYAIHX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYalUsAX,
CBSA3aHHBIX C XUMHEH. B mporpamMMe mo XuMuu NpeiMETHbIE pe3yNbTaThl IIPEICTaBICHbI 110 IoJam
U3Y4CHHS.
INPEAMETHBIE PE3YJIBTATHBI 10 KJIACC
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs» OTpa)karoT:
c(OPMHPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYEHUU OPraHMYECKOW XUMUHU
B CHCTEME €CTECTBEHHBIX HAayK M €€ poJii B O0ECICYEHUH YCTOHYMBOTO Pa3BUTHs YEIIOBEUECTBA B
pelieHuH NpoOJeM 3KOJIOIMYECKOW, HSHEpreTMYecKOoM M NHIIEBOW Oe30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3JAHUM HOBBIX MAaTEpUaloOB, HOBBIX MCTOYHMKOB OJHEpPrUH, B 00eCHEUEHHUU
palMoOHAIBFHOTO TMPHPOJIONONIB30BaHMsl, B (OPMUPOBAHMM MHPOBO33PEHHUS M OOIIEH KYyIbTYpHI
YeJI0BEKa, a TAK)KE SKOJIOTM4eCKH 000OCHOBAaHHOTO OTHOLIEHMSI K CBOEMY 37J0POBBIO U IPUPOJHOMN CPEIE;
BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKIKOYAET: OCHOBOIIOJIATrAI0IINE
HOHSTHS — XUMHYECKUH DIIEMEHT, aTOM, SIPO M DJICKTPOHHas 00oJioyka aroma, S-, P-, daroMHbie
opOUTaNM, OCHOBHOE U BO30YXKAEHHOE COCTOSHUS aTOMa, rMOpHIu3alys aTOMHBIX OopOuTasel, UOH,
MOJIEKYJIA, BAJIEHTHOCTb, IEKTPOOTPHULATEIBHOCTD, CTEICHb OKHUCIEHUS, XUMHUYECKasl CBA3b, MOJIb,
MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIIEPOAHBIN CKeleT, (PYHKIMOHAIbHAS TpYIIa, paguKa,
CTPYKTYpHBbIE (QOopMyInbl (pa3BEPHYTHIE, COKpAIlEHHBIE, CKEJIETHBIE), HM30MEpUs CTPYKTYpHas M
IPOCTPaHCTBEHHAsl (TeoMeTpuYecKas, onmuueckds), W30Mepbl, TOMOJIOTUYECKUH psd, TOMOJIOTH,
YIJIEBOMOPOAbI, KUCIOPOJA- M a30TCOAEpKalllue OpPraHMYECKHUE COEIUHEHHUS, MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIMHEHUST; TEOPUH, 3aKOHBI (niepuoanyeckuii 3axkox J[. 1.
Menpeneesa, Teopusi CTpOeHUsI opraHnueckux Beniects A.M. byTiepoBa, 3aKOH COXpaHEHMsI MacChl
BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILEHUs SHEPTUU MIPU XUMUYECKUX PEaKLUAX ), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHMS, JiekKallueé B OCHOBE ITOHUMaHHS
IPUYUHHOCTH M CHCTEMHOCTH XMMMUYECKUX SIBJICHUM; NPEICTABJICHUS O MEXaHM3MaX XHUMHYECKHUX
peakuuii, TepPMOJMHAMUYECKMX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX MX NPOTEKaHUs, O B3aUMHOM
BJIMSTHUM aTOMOB U TPYII aTOMOB B MOJIeKYJaX (MHAYKTUBHBIA U ME30MEPHBIN 3(h(PEeKTh, OpUEHTAHTHI
I u II pona); daxromornyeckue CBeAEHUS O CBOICTBax, cOCTaBe, MOJYYEHUH U O€30IacHOM
UCIOJIb30BaHUH BAXKHEHUIIIMX OPraHUYECKHX BEIECTB B OBITY U MPAKTHUECKON AEATEIbHOCTH YEJIOBEKa,
OoOLIMX HAyyHBIX MPUHLHUIIAX XUMHUYECKOr'O0 IMPOU3BOJCTBA (Ha MpUMEpPE MPOU3BOJCTBA METAHOJIA,
nepepadoTKu HePTH); CPOPMUPOBAHHOCTh YMEHUH . BBISBIIATH XapaKTE€PHbIE IPU3HAKU MOHATHH,
yCTaHaBIIMBAaTh ux B3alMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIIME HOHSTUSA
IIPY OMMCAHUH COCTaBA, CTPOCHHUS U CBOMCTB OPraHUYECKHX COCTUHEHUH; C(OPMUPOBAHHOCTh YMEHUI
MCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS MOJIEKYIISIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMIEHHBIX W CKEJIETHBIX) (OPMYJT OpPraHUYECKHX BEIIECTB;
COCTaBJIATh ypPAaBHEHUS XUMHUYECKUX PpEAKUUM M PpaCKpbhIBaThb HX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUH TOCPEICTBOM COCTABJICHUS JJIEKTPOHHOIO OallaHCa 3THUX peaKIuH,
peakiuii MOHHOTO OOMEHa TMYTEM COCTAaBJIEHHUS WX TOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHCHUI;
M3TOTABIMBATH MOJEIIM MOJIEKYJI OPraHUYECKUX BELIECTB I WILTIOCTPAlUU
WX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS; CPOPMUPOBAHHOCTh YMEHHIA: YCTaHABJIUBATh
MPUHAJICKHOCTh U3YYEHHBIX OPraHUYECKUX BEIIECTB MO UX COCTABY M CTPOCHHIO K ONPEICTEHHOMY
KJIacCy/Tpynne COeAMHEHHH, daéams UM Ha3BaHUs o cuctematndeckoi HomeHkiatype (IUPAC) u
npugoOoUms TPUBUAIIbHBIC Ha3BaHUS JIJIS OTICIBHBIX MPEICTAaBUTENICH OPTaHMUECKUX BEIIEeCTB (ITHUJICH,
AllCTUJICH, TOIYOII, [JIMUEPUH,  ATUJICHIJIUKOJIb, dbenom, dbopManbaeru,
alEeTAIBJCTU]I, alleTOH, MYpPaBbMHAS KHCIIOTA, YKCYCHas KHUCJIOTa, CTEapUHOBAas, OJEHUHOBAs,
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NaJIbMUTUHOBAs KHCIOTHI, TJUIMH, ajllaHWH, MalbTo3a, (PYKTO3a, AHWIMH, TUBUHWI, H3OIpPEH,
XJIOPOIPEH, CTUPOJ U JApYyrue); chHOpMUPOBAHHOCTh YMEHUS OMPENENATh BUJ XUMUYECKOU CBS3U B
OpraHUYECKUX

COCIMHEHUSIX (KOBAJICHTHASI U MOHHAA CBSI3b, G- U M-CBsI3b, BOJOPOAHAS CBS3b);

Cc(OPMHUPOBAHHOCTb YMEHUS IPUMEHSThH IOJIOKEHHSI TEOPUU CTPOEHUSI OPraHMUYECKUX BEIIECTB
AM. ByrnepoBa nisi 0OBSCHEHHs 3aBUCHUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U CTPOCHMS,
c(OpMHPOBAHHOCTh YMEHHI XapaKTepPH30BaTh COCTAB, CTPOCHHE, (PU3HUECKUE U XUMUYECKHIE CBOMCTBA
TUIUYHBIX MPEACTABUTENECH pPA3JIMYHBIX KJIACCOB OPraHMYECKHX BELIECTB: AJKAHOB, LIMKJIOAJIKAHOB,
QJIKEHOB, aJKaJMEHOB, AJKMHOB, apOMAaTUYECKUX YIJIEBOJOPOOB, CIIUPTOB, ajbJErMJ0B, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX M CJIOXKHBIX 3(PHUPOB, KUPOB, HHUTPOCOCIMHEHUH W aMHHOB,
AMHHOKHUCIIOT, O€JKOB, YIIeBOJOB (MOHO-, M- U TOJHCAXaPHUJIOB), UILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIY HUMHM YpPaBHEHHMSIMU COOTBETCTBYIOIIMX  XMUMHYECKHX peaKIHii c
UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOpMYIT; c(HOPMUPOBAHHOCTH YMEHHS TOATBEP)KIATh HA KOHKPETHBIX
NpUMepax XapakTep 3aBHUCHMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPTaHUYeCKUX COCIUHEHUH OT
KPaTHOCTHU U THUIIa KOBAJIEHTHOM CBSI3U (G- U M-CBS3M), B3aUMHOT'O BJIMSHUS aTOMOB U TPYIII aTOMOB B
MOJIeKyJIax; Cc(HOpPMHUPOBAaHHOCTh YMEHHUS XapaKTePH30BAaTh HMCTOYHHKH YTIIEBOJOPOIHOTO CBHIPHS
(He(Th, IPUPOAHBIHA ra3, yrojb), CHOCOOH €ro MepepaboTKH M MPAKTUIECKOE MPUMEHEHUE TTPOTyKTOB
nepepadoTKy; chOPMHUPOBAHHOCTD BIAJICHUS CUCTEMON 3HaHUI 0 €CTECTBEHHO-HAYyYHBIX METOJax
MO3HAHUS — HAOIIOACHUH, U3MEPEHNHU, MOJEIMPOBAHNH, SKCIIEPUMEHTE (PEalbHOM M MBICIIEHHOM) U
YMEHMSI TPUMEHATh 3TH 3HaHUS; C(HOPMHPOBAHHOCTH YMEHHS NPHUMEHATH OCHOBHBIE OIEpaluu
MBICIIUTEIbHON JIESTEIbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEMAaTH3alHMIO,
BBISIBJICHHE IPUUYUHHO-CIICCTBEHHBIX CBSI3€H — /17151 U3yYEHHsI CBOMCTB BEILECTB U XMMUYECKHX PEAKIIMA;
c(OPMHPOBAHHOCTb YMEHUI1: BBISBIIATh B3aUMOCBS3b XMMUYECKUX 3HAHUN
C MOHATHUSMH U TPEJICTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB /1JIsi 00JIe€ OCO3ZHAHHOTO
NOHMMAHHS CYIIHOCTH MAaTE€pUaJIbHOIO €JUHCTBA MHpA, HUCIOJIB30BaTh CUCTEMHBIE 3HAHUA I10
OpPraHMYecKOl XUMHUM JUIsI OOBSICHEHHs M TNPOTHO3UPOBAHUS SIBJIECHUH, MMEIOUIMX E€CTECTBEHHO-
Hay4YHYIO IPUPOAY; cHOPMUPOBAHHOCTh YMEHUM : MPOBOINUTH PACUETHI IO XUMUUECKUM (hopMynnaM u
YPaBHEHMSIM XMMHUYECKHUX pEaKIMi ¢ MCHOJIb30BaHHEM (PU3MUECKUX BEJIWYMH (Macca, 00bEM Ta3os,
KOJIMYECTBO BEULIECTBA), XapaKTEPHU3YIOLIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PacuéThl IO
HaXO0XJIECHUI0O XMMHMUYECKON (OpMynbl BEIIeCTBa MO HW3BECTHBIM MAacCCOBBIM JIOJISIM XMUMHUYECKHUX
3JIEMEHTOB, NMPOJYKTAaM CrOpPaHHUs, MIIOTHOCTU ra3000pa3HbIX BELIECTB; CHOPMUPOBAHHOCTh YMEHUM:
IIPOrHO3MPOBATh, AaHAU3UPOBATh U OLIEHUBATh
C MO3MIMN SKOJIOTUYECKOI OE€30MaCHOCTH MOCHIEACTBUS OBITOBON U MPOU3BOACTBEHHON NEATEILHOCTH
YeJloBeKa, CBSI3aHHOM ¢ MepepabOoTKOM BEIIEeCTB, MCMOJIb30BaTh MOJyYEHHBIE 3HAHUS AJI1 NPUHATHA
IPaMOTHBIX PEUICHUH MpOoOJeM B CUTYalMsX, CBA3aHHBIX C XUMHUEH; COPMHPOBAHHOCTH YMEHHUH !
CaMOCTOSITENIbHO IUIAHUPOBAaThb M IPOBOAMTH XMMHUYECKUH HSKCIEPUMEHT (IIOJIyYEHHE U H3y4EHHUE
CBOMCTB OpPraHMYECKUX BEIIECTB, KAaUE€CTBEHHbIE PEAKIMH YIIIEBOJAOPOJIOB PAa3IMYHBIX KJIACCOB M
KHCJIOPOJICOIEP)KAIMX ~ OPraHMYECKMX  BEILIECTB, pELIEHHE OKCIEPUMEHTAIBHBIX 3a1ad 10
pacro3HaBaHUIO OPTaHWYECKUX BEIECTB) C COOJIOJEHMEM NpaBWil 0e30MacHOro OOpalleHus C
BelIeCTBaMHU U J1a00paTOPHBIM 000pyI0BaHHEM, (POPMYITHPOBATH 1I€Tb UCCIIEOBAHUS, IPEACTABIATh B
pa3nnyHoil (opMe pe3ynabTaThl HKCHEPUMEHTA, AHATU3UPOBAaTh M OLEHHBATh HMX JIOCTOBEPHOCTH;
c(OpPMHPOBAHHOCTh YMEHHIA: COOJIIOATh MPaBUIIa SKOJIOTUYECKH 11e7IeCO00Pa3HOro MOBeIeHHs B OBITY
Y TPYAOBOM JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0POBbS, OKPYIKAIOIIEH IPUPOAHON Cpelbl U
JOCTUXKEHUS €€ yCTOMYMBOIO Pa3BUTHS; OCO3HABATh ONACHOCTh TOKCHYECKOTO JEWCTBUS HA >KUBbBIE
OpraHU3MBl
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onpefeNéHHBIX OpPraHMYECKUX BeEIIecTB, NoHMMas cMbicn mnokazatens [I/IK; ananusupoBath
11eJIeCO00pPa3HOCTh  MPUMEHEHUSI OPraHUYeCKUX BEILIECTB

B IMPOMBIIIJICHHOCTH U B OBITY C TOYKHM 3PEHHS COOTHOILIEHUS PUCK-TIOJb3a; CHOPMUPOBAHHOCTH

YMEHMM: OCYIIECTBJIATh IEJICHANPABICHHbIII MOMCK XHUMHYECKON HWHGOpMalud B Pa3IUYHBIX

UCTOYHHUKAX (HayyHast 1 yueOHO-Hay4Has JUTEpaTypa, CpeacTBa MaccoBoi nHpopmarmu, HTepHET 1

IpyTrue), KPUTUYECKH aHanu3upoeams XUMHUYECKYI0 HUHOpMaIuio, nepepabamvieams €€ W

UCNnoIb306amb B COOTBETCTBUHU C ITOCTABIICHHOW yueOHOMU 3aauei.

11 KJIACC
[IpenMeTHBIE pe3ybTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh MIpe/ICTaBICHUI: 0 MaTepuaIbHOM €IMHCTBE Mupa,

3aKOHOMEPHOCTAX M ITO3HABAEMOCTH SIBICHUU IPUPOABI, O MECTE U 3HAYEHUU XMUMHHU B CHCTEME
€CTECTBEHHbIX HAayK M €€ poJii B OOECHEUEHUU YCTOMYMBOIO pa3BUTHS, B PEUIEHUHM NPOOIEM
9KOJIOTUYECKOH, SHEPreTUUECKOM 1 NUILEeBOH 6e301aCHOCTH,

B pa3BI/ITI/II/I MCEAULIMHBI, CO3JaHNU HOBBIX MaTepI/IaJIOB, HOBBIX UCTOYHHUKOB 3H€pFI/II/I, B O6€CH€‘~I€HI/II/I
palMOHAIFHOTO TMPHPOJIONIONE30BaHMs], B (OPMHPOBAHUM MHUPOBO33PEHUSI U OOLIEH KYJIbTYpHI
YeJI0BeKa, a TAK)Ke SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM Cpelie;
BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHMI, KOTOPasi BKJIIKOYAET: OCHOBOIOJIAraroIne

HOHSITHSL — XUMHYECKHUI JJIEMEHT, aTOM, SIIPO aTOMa, H30TOIIbI, IEKTPOHHAs 000J104Ka aToma, S-, p-, d-
aTOMHbIE OpOUTANIN, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa, TMOpUAN3aLus aTOMHBIX opOuTaei,
MOH, MOJIEKYyJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKUCIIEHUS, XUMUYECKass CBA3b
(koBaJieHTHasi, MOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), KpHUCTAJUIMYECKash pPEIIETKa, XUMHYECKas
peakuus, pacTBOp, D3JIEKTPOJUTHI, HEDJIEKTPOIMUTHI, DJIEKTPOJIUTHUECKAs AMCCOLUALMS, CTENEHb
JICCOLIMAIIMH, BOJOPOAHBIN T0Ka3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM AP (EeKT XUMUUECKON
peakuuu, CKOpPOCTh XHMMHUYECKOW pEeaKIMHM, XHUMHUYECKOE DPABHOBECHE; TEOPHUM U 3aKOHBI (Teopus
INEKTPOJIMTUYECKON AMcconManuy, nepuonndeckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHS
MaccChl BEIIECTB, 3aKOH COXPAaHEHUs WM INPEBPALICHHUS JHEPIrUM NPU XUMUYECKUX PEAKLUAX, 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKH SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIME B OCHOBE IOHUMAaHUS NMPUYUHHOCTH M CUCTEMHOCTH
XUMHYECKHX SIBICHUH; COBPEMEHHBIE NPEACTABIECHUS O CTPOCHHMM BEIIECTBA HA aTOMHOM, MOHHO-
MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX; IIPEJICTABICHUS O MEXaHU3MaX XMMHUYECKUX peaKlui,
TEPMOJUHAMUYECKUX W KHHETHYECKHUX 3aKOHOMEPHOCTSAX UX MPOTEKAHUS, O XUMUUYECKOM PaBHOBECHH,
pacTBOpax M AMCIEPCHBIX cHUCTEMaXx; (PaKTOJIOTHUECKUE CBEJICHHUS O CBOICTBAX, COCTaBE, MOTYYEHUH U
0€30MacHOM HCIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKHUX BEIIECTB B OBITY M MNPAKTHUECKOMN
NeSITebHOCTH  4YeJoBeKa, OOMMX  HAy4YHbIX  MPUHIMIAX  XHMHYECKOr0  IPOHM3BOJICTBA;
c(OPMHPOBAHHOCTh YMEHUI1: BBISBIISATH XapaKTEepPHbIC IPU3HAKH MOHATHI,
ycmanaenueams WX B3aUMOCBS3b, UCHONIL306aMb COOTBETCTBYIOIIME IOHATHS  NPU ONHMCAHUU
HEOpPraHMYECKUX BEIIECTB M UX NpPEBpalleHHi; CcPOPMHUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh
XUMHYECKYIO CUMBOJIUKY
JUIst  cocTaBieHHs (OpMyJl BELIECTB U YPAaBHEHMH XHWMUYECKHUX peaklUl, CHUCTEMaTHYECKYHO
HoMeHkJatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIENBHBIX BEIIECTB; C(HOPMUPOBAHHOCTh YMEHHUS
ONpeeNATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX DJIEMEHTOB B COEIMHEHHUSX, BUJ
XMMHUYECKOH CBSI3U (KOBAJIEHTHAsI, HOHHA,
METAJJIMYECKas, BOAOPOJHAs), TUN  KPUCTAUIMYECKOM PEIIETKM KOHKPETHOI'O  BELIECTBA,
Cc(OPMHUPOBAHHOCTb YMEHHSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB
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OT BHJIa XUMUYECKON CBSA3HM M THUIIA KPUCTANINYECKON PEIIETKH, OOMEHHBIN U JTOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOH CBS3M; CPOPMHPOBAHHOCTh YMEHMMU: KIIACCH(PHIMPOBATH:
HEOpPraHUYECKUE BEUIECTBA [10 UX COCTaBY, XUMUYECKUE PEAKLIMH 110 PA3IUYHBIM IIPU3HAKAM (YHCITY U
COCTaBY pEarupyrolux BEIIEeCTB, TEIIOBOMY 3(h(eKTy peakiuu, U3MEHEHUIO CTENEeHEeH OKHCICHHS
AIIEMEHTOB, OOPAaTUMOCTH, YYaCTHIO KaTalIu3aTopa U JPYrUe); CaMOCTOSITEIIBHO 8bl0Upamb OCHOBAHUS
U KPUTEPUU JUIS KIaCCU(DUKAIMHA M3y9aeMbIX BEIIECTB U XUMHUYECKUX Peakiuii; chOpMUPOBAHHOCTH
YMEHUsl pacKpbIBaTh CMbICH Nepuoanyeckoro 3akoHa /.M. MenpaeneeBa u JE€MOHCTPUPOBATH €ro
CHCTEMATH3UPYIONIYI0, 00bSICHUTENBHYIO U IIPOTHOCTHYECKYIO (YHKIIMK; CHOPMUPOBAHHOCTH YMEHUIA :
XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB M HOHOB XUMHYECKHX 3JIEMEHTOB IE€PBOIO—
yeTrBéproro nepuonoB Ilepuonnueckort cuctembl J[.M. MengeneeBa, HCHONb3YSd MOHSATHUS
«OHEPreTHYECKUE YPOBHUY, «IHEPTETUICCKUE MTOYPOBHIY, «S-, P-, 0-aTOMHBIC OpOUTAIINY, KOCHOBHOE
¥ BO30YKJIEHHOE SHEPreTUYECKUE COCTOSTHUS aTOMay; O0BSICHITh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCIMHEHUU 1O nepuonaaMm u rpymmnam llepuonnueckoit cucremst .M.
MeHieneeBa, BaJICHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS UX 3JEKTPOHHBIX
000J104€eK; CHOPMUPOBAHHOCTh YMEHUI : XapaKTEPH30BaTh (OMKICHIBATE) OOIIHE XUMHUYESCKHE CBOHCTBA
BEIIECTB PA3JIMYHBIX KIIACCOB, n100MEepicOams CYIIECTBOBAHUE TE€HETHUECKON CBA3H MEXIY
HEOPraHWYECKUMH BEIIECTBAMU C IOMOILBIO YPaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUii; CPOPMUPOBAHHOCTh  YMEHUSA pacKpbIBaTh
CYLIHOCTb:  OKHCIJIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM COCTABICHUSI DJIEKTPOHHOTO OajaHca ATHX pPEaKIIHii;
peakuii HOHHOrO0 OOMEeHa MyTEM COCTaBIEHUS MX IOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHUN;
PEaKIyii THIPONIN3a; PEaKIUii KOMIIEKCOOOpa30BaHMs
(Ha mpuMepe TUIPOKCOKOMIUIEKCOB IIMHKA W aJlOMUHUS); CHOPMHUPOBAHHOCTH YMEHHS OOBACHATH
3aKOHOMEPHOCTH MIPOTEKAHUS XUMUYECKUX
peakumii ¢ y4€TOM MX SHEPreTUUYECKHX XapaKTEPUCTUK, XapaKTep U3MEHEHHs] CKOPOCTU XUMHUYECKON
pEaKIuu B 3aBHUCHMOCTH OT pa3jM4YHbIX (PaKTOPOB, a TAKKE XapakTep CMEIICHHS XHUMHUYECKOTO
paBHOBECHS TI0]T BIUSIHUEM BHEIIHUX BO3JICUCTBUH (MPUHIIUIT
Jle lllarense); chopMUPOBAHHOCTH YMEHUS XapaKTePU30BaTh XUMUUYECKUE PEAKIINH, JIeKaIIHIe
B OCHOBE IPOMBILIUICHHOIO IOJIyY€HUS CEPHOM KHCIOThI, aMMMaKa, OOIIME HAy4HbIC MPHUHIIMIIBI
XUMHYECKHX TPOMU3BOJCTB; II€I€COOOPAa3HOCTh MPUMEHEHMsS] HEOpPraHWYeCKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a; COPMUPOBAHHOCTD BIIa/ICHUS
CUCTeMOM 3HaHHM O METOJAaX HAaydyHOTO MO3HAHUS SBIECHUN MPHUPOAbI — HAOIIOJIEHUE, U3MEPEHHE,
MOJIETMPOBAaHUE, IKCIEPUMEHT (pealbHbIM M MBICICHHBIN), UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUsI TPUMEHSITh 3TH 3HAHUS TMPU IKCIIEPUMEHTAILHOM HCCIIEIOBAaHUH BEUIECTB U JIJIS OO0BSICHEHHS
XUMUYECKUX SBJICHUM, UMEIONIMX MECTO B MHPUPOAE, MPAKTHUYECKON AESITENIbHOCTH YEIOBEKa U B
MMOBCEAHEBHOM KU3HU,
c(hOpPMUPOBAHHOCTh YMEHHUS BBISBISATh B3aMMOCBSI3b XWMHUYECKUX 3HAHHH C TMOHSATHSAMHU U
MPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB Ui 0ojiee OCO3HAHHOI'O MOHHMMAaHUS
MaTepUaIbHOr0 TUHCTBA MHUPa; CHOPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C UCTIOIB30BAHUEM
MOHSITUN «MaccoBasi J10JIs BEIIECTBA B PACTBOPE» U «MOJISIpPHAs KOHLIEHTPALKS»; MACcChl BEIIECTBA WIIN
00bEMa Taza Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM 00bEMY OJHOTO U3 y4acTBYIOIIMX B
peakuuy BEILIECTB; TEIUIOBOro 3(pdeKTa peakluu; 3HAYeHHs BOJOPOAHOIO IOKAa3aTelsl pacTBOPOB
KHUCTIOT W TIENIOYed C M3BECTHOW CTENEHBIO AMCCOIMAINK, MacChl (00bEMa, KOJMYECTBA BEIECTBA)
IPOAYKTA PEAKIIUH, ECIIH OJTHO U3 UCXOIHBIX BELIECTB JaHO B BUJIE PacTBOPA C ONPEAEIEHHON MacCOBOM
JoJiel pacTBOPEHHOTO BEIECTBA WM JAaHO B M30bITKE (MMEET MPHUMECH); TOJM BbIXOJa MPOAYKTa
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peakuuu; 00bEMHBIX OTHOILLIEHHUH Ia30B; CPOPMUPOBAHHOCTh YMEHUI . CAMOCTOATENBHO IUIAHUPOBATh U
IPOBOJUTH

XUMHUYECKUH 3KCIIEpUMEHT (IIPOBEAECHUE peakLuil HOHHOro 0OMEHa, MOATBEPXKIEHHE KaueCTBEHHOTO
COCTaBa HEOPraHMYECKUX BEUIECTB, OIPEIEICHUE CpEeAbl PacTBOPOB BELIECTB C IIOMOIIBIO
UH/IMKAaTOPOB, U3yYCHHE BIMSHUSA PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM PEaKIUH, pelieHue
JKCHEPUMEHTAJbHbIX 3a7ad 1o TemaM «Mertamiel» u «Hemeramnsl») ¢ coOinrofeHueM IpaBUII
0e30macHOro oOpalieHusi C BEIEeCTBAMU M JAO0OpaTOPHBIM 000pyHOBaHHEM, (POPMYIHUPOBATH LIEb
UCCIICIOBaHMS, npeocmasisaims B Pa3IMUHON (OpME pe3ysbTaThbl SKCIIEPUMEHTA, aHAIU3UPO8aAms W
OLIEHUBAThb HMX JOCTOBEPHOCTh; C(HOPMHPOBAHHOCTH YMEHMH: COONIONATh IpaBUiIA I10JIb30BAHUS
XUMUYECKOU

nocyoi M jabopaTopHbIM 00OpYIOBaHHEM, OOpAIlEHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLMSAMH [0  BBIIOJHEHHIO  Ja0OpaTOPHBIX  XMMMYECKMX  OIBITOB,  3KOJIOI'MYECKH
11e51eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOH ACATEIHHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3710POBBS,
OKpY’Karolleld MpUpOJHON Cpelbl U JOCTHXKEHUS €€ yCTOWYMBOIO Pa3sBUTHS, 0CO3HABAMb ONACHOCTb
TOKCHYECKOIO JICHCTBUS HA JKUBBIE OPraHU3Mbl ONpEAEIEHHBIX HEOPIaHUYECKUX BEIIECTB, MOHUMAs
cmbica nokazarenst IIJK; copmupoBaHHOCTE yMEHMI: OCYIIECTBIAThH LIEIECHANPABICHHBIA MOUCK
XUMHUYECKOH HMH(OpMalMK B PA3IMYHbIX HCTOYHMKAX (HayyHas M y4yeOHO-HayuyHas JUTeparypa,
cpeacTBa MaccoBoil mHpopmanuu, MHTEpHET U 1pyrue), KpUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHOpMaIHIo, epepadaThIBaTh €€ 1 CI0JIb30BaTh B COOTBETCTBUU C ITOCTABICHHON Y4eOHOH 3a1auei.
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10 KUIACC

HanmenoBanme pasaciioB u

XUMHU.

Teopus crpoeHus
OpraHnYeCcKux
coequHeHuil A. M.
byrneposa

Ne KonnuectBo OCHOBHBIE BUJBI JEITEILHOCTH
TeM y4ebHoro npenmera [IporpaMMHOE COAEPKAHUE
n/n 4acoB o0yJaromuxcs
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
1.1 | [IpeameT opraHr4ecKoi 8 [IpeameT u 3HaUeHNE OPraHUYECKON XMMUH, PackpbIBaTh CMBICI H3y4aeMbIX MOHSATUI

IIPEJCTAaBICHUE O MHOI000pa3HH OpraHNnYEeCKUX
COCIUHCHUM.

DJEeKTPOHHOE CTPOCHUE aTOMa yriiepoja:
OCHOBHOE M BO30Y)KJIEHHOE COCTOSTHHSI.
BanenTHble BO3MOKHOCTH aToMa yriepoaa.
XuMuyeckas CBsi3b B OpPraHMUYECKUX
coequHeHUsAX. Tunsl rudbpuan3alyu aToMa
yriepoaa. MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHOM CBsI3U (OOMEHHBIN 1
JIOHOPHOAKLENTOPHBIH). TUIbI nepekprIBaHUs
aTOMHBIX opOuTaie: 6- u n-cBsi3u. OuHapHas,
JBOMHAs U TpoitHas cBsA3b. CriocoObl pa3pbiBa
CBsI3€H B MOJIEKYJIaX OpPraHMYECKUX BEIIECTB.
[Tonatue o cBOOOAHOM pajauKaie, Hykieoduie
U DIIEKTpOduIIe.

Teopust cTpoeHUsI OpraHUYECKUX

coennHenuit A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYpHas

TEOpHsl OPraHUUECKUX COCAMHEHUH.

3HaueHUe TEOPUU CTPOEHUSI OPTaHUYECKUX
COeTMHEHU. MOJeKyIIsIpHBIE U

(BBLOENATH UX XapaKTEpHbIE IPU3HAKU) U
IPUMEHSTH 3T IOHATHUS PU ONUCAHUU
COCTaBa U CTPOCHMSI BELLIECTB, IS
00BSICHEHUS OTAEIbHBIX (PAaKTOB U SBJICHUH.
PackpsiBaTh CMBICI IIOJIOKEHUIN TEOPUU
CTPOEHUS OpraHnyecKux Bemects A. M.
BytnepoBa u npuMeHsITh UX 1S
00BSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT COCTaBa M CTPOCHUSI.
Hcnonp30BaTh XMMUUECKYHO CUMBOJIUKY
JUISL COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAaIIEHHBIX, CKEJIETHBIX) (opMyI
OpPraHMYECKUX BEILECTB.

OmnpenensTb BUbl XUMUYECKOH CBA3H
(onuHapHBIE, KpaTHBIE) B OPraHUYECKUX
COEMHEHMX. XapaKTepu30BaTh pPOJIb U
3Ha4YeHHEe OPraHMYeCKOW XMMUU B
perieHnu ITpooIeM dKOJIOTHIECKOMH,
MUIEBOM 6€30MMacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3J[AHUN HOBBIX
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CTpyKTypHBIE hopMyiibl. CTPYKTypHBIE
(bopMyIIBI pa3IMYHBIX BUJOB: pa3BepHYTas,
COKpalllcHHas, ckeneTHas. M3omepus. Buasl
WU30MEpUH: CTPYKTYpHAas1, IPOCTPAHCTBECHHAS.
OneKTpoHHBIE Y3PPEKTH B MOJIEKYIIaX
OPraHUYEeCKUX COCIUHECHUM.

WHayKTUBHBIN 1 Me30MEpHBIN 3(p(eKThI.
[Ipencrasienue o kaaccuukauu
opranudeckux peuiects. [lonstue o
(byHKLIMOHAIBHOH rpymnme. ['omonorus.
['omonoruueckue psapl. Homenknarypa
OpPraHNYECKHUX COCIMHEHHH (CHCTeMaTn4ecKast
Y TPUBHAJIbHBIC HA3BAHHUSA).

OcobeHHOCTH U Kaccu(UKaus OpraHndecKUX
peakuuid.  OKHCIUTEIbHOBOCCTAHOBUTEIIbHBIE
peakuuu B OpPraHMYEeCKOH  XMMHUH.
JKCIepUMEHTA/IbHbIE  METOAbl H3y4YeHMs
BeEILECTB M UX MPeBPALICHUIH:

JeMoHcTpanuu:

O 03HAaKOMJIEHHE C 00pa3laMu

OpFaHI/I'-ICCKI/IX BCIICCTB U MaTCpI/IaJ'IaMI/I Ha UX
OCHOBE;

O OTIBITHI TIO MIPEBPALIEHUIO
OpPTaHWYECKUX BEIIECTB IIPH HATPEBAHUU
(nnaBneHue, 0OyrIUBaHUE U TOPEHUE).
JIaGopaTopHbIE OMBITHI:

0 monenupoBaHUe MOJIEKYJ OPTaHUYECKUX
BEIIECTB

MaTepuasoB, B 00eCIeYeHUH
paIMOHAILHOTO TIPUPOJIOIIOIB30BaHUS;
MOATBEPKIATh €€ CBA3b C APYTUMU

HayKaMU.

Hcmonns30BaTh MOACIN OpTraHUYCCKUX

BEILIECTB
JUTSL WULTIOCTPALIUKA UX XUMHYECKOTO 1

IPOCTPAHCTBEHHOT0 cTpoeHus. Habmonath

H OIIUCBIBATh ACMOHCTPALIMOHHBIC OIIbITHI;
IMPOBOAXTH U OIIKMCHIBATDH J'Ia60paTOpHLIe
OIIBITBI
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Uroro no pazaeny

Pa3nen 2. YriaeBoaopoanbt

2.1

[IpenenbHbIE yrieBOOPOAbI
— QJIKaHBbI, [IMKJIOATKAHBI

Anxanel. ['oMoorn4YecKuit psj akaHoB, oOIas
(dbopMyIia, HOMEHKJIaTypa U U30MEPHSI.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT aKaHOB, SP°-THOPHIM3AIIIA aTOMHBIX
opOwuTaneit yriepoaa, G-CBs3b.

Konghopmepwvi. Dusnveckue cBONCTBA aIKAHOB.
XHUMHYECKUE CBOICTBA aIKAaHOB: PEAKLINU
3aMelleHHs], U30MEPU3aLnU, JETUIPUPOBAHMS,
LUUKJIM3aUU, TUPOIN3a, KPEKUHIa, TOPEHHUS.
Haxoxnaenue B mpupoae. CriocoObl moyueHus: u
MIPUMEHEHUE aJTKAHOB.

Bragers n3y4aeMpIMU XUMHYECKUMU
HOHSITUSIMH.

BrIsSBISITE XapaKTepHbBIE PU3HAKU
MOHSITUN, yCTaHABIMBATH UX

B3aMMOCBSI3b, HUCII0JIb30BATh
COOTBETCTBYIOIINEC OHITHS TIPH

OIHMCAaHUU COCTaBa, CTPOCHUS U
MPEBPAILLICHUI OPraHUYECKUX

COCIMHEHM.

Hcnonb30BaTh XUMHUECKYIO CUMBOIIUKY IS
COCTaBJICHUS MOJICKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM,
CKeJIETHOM) OopMyJ YIIIEBOAOPOIOB.

Huknoankansl. O6mas Gpopmyiia, HOMEHKIATYpa
U U30MEPHUSI.

OCc00EHHOCTH CTPOCHHS M XUMUUECKIX CBOWCTB
MabIX (LMKJIONPONaH, HUKI00yTaH) U OOBIYHBIX
(mmKITOTIeHTaH, IUKIIOTEKCaH) UKI0AKAHOB.
CrniocoObl MosTydeHus: ¥ IpUMEHEHUe
LUKJIOAJIKaHOB

YcTaHaBnMBaTh MPUHA]JIEKHOCTD
BEIIECTB K OIpPEAEICHHOMY KJaccy
YIJI€BOIOPOAOB IO COCTABY U CTPOECHHUIO,
Ha3bIBaTh UX

M0 CHCTEeMaTHYE€CKON HOMEHKIIATYPE;
MPUBOIUTH TPUBUATHHBIC HA3BAHUS
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2.2

HenpenensHueie
YIJIEBOAOPOABIL:
AJIKEHBI, AJIKa/INEHBI,
AJIKUHBI

14

Ankensl. ['oMoorn4YecKuil psj alkeHoB, o01as
(dopmyra, HOMEHKJIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AJIKEHOB,
SP?-rubpHIM3aIMs AaTOMHBIX OpOHTaNCi
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas u
reoMeTpuueckast (yuc-mpanc-) i30Mepus.
Pu3nyecKue CBOMCTBA AIKEHOB. XUMUYECKHE
CBOICTBA: peaklUu MPUCOEAUHEHUS,
3aMeIIeHUs] B O-TIOJIOKEHUE TIPU JBOMHOMN
CBSI3H, TTOJIMMEPHU3AIUHN U OKUCIICHHUS.
IIpeocmasnenue o mexanuzme peakyuu
anekmpounvHoco npucoeourenus. llpaBuio
MapkoBHrKoOBa. KauecTBeHHbIE peakUy Ha
JIBOWHYIO CBSI3b.

CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE aJIKEHOB.
AJKaaueHsl.
(conpsiKeHHBbIE,

Knaccudukanms AJIKaqUEHOB

OTACIBbHBIX HpCIICTaBI/ITeJIeﬁ
YTJIEBOJJOPO/IOB.

OmnpenensaTs BUABI XUMUYECKOW CBSI3H B
MOJIEKYyJIaX YIJIeBOAOPOIOB (KOBaICHTHAS
HETIOJISIpHAs U TIOJISIpHAs, G- U T-CBS3b).
[ToaTBepxnaTh Ha KOHKPETHBIX IIPHUMEPax
XapakTep 3aBUCHMOCTH PEaKLIIMOHHON
CIIOCOOHOCTH YIJIEBOJOPOAOB OT
KpPaTHOCTH Y THIIa KOBAJIEHTHOH CBs3U (O-
Hu 1- CBH3I/I), B3alMHOTI'O BJIUSIHHUA aTOMOB U
TpyIIIl aTOMOB B MOJICKYJIaX; a4 TaKKEC OT
0COOEHHOCTEH pean3aly pa3iIuuHbIX
MEXaHU3MOB IPOTEKAHUSI PEAKIIUH.
XapaxkTepu30BaTh COCTaB, CTPOCHHE,
HpUMEHEHHE, PU3NYecKue 1 XUMHYECKUE
CBOMCTBa, BAKHEHIIINE CIIOCOOBI ITOTyYESHUS
YTJIEBOJOPOIOB, PUHAUIEKAIINX K
pasinyHbBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco0eHHOCTH AJIEKTPOHHOTO CTPOCHHUS U
XUMHUYECKHUX CBOMCTB CONPSIKEHHBIX JTUEHOB,
1,2- u 1,4-npucoequnenue. [lomumepusanms
COTPSIKEHHBIX TUeHOB. CriocoObI MONTY4YeHUS U
MIPUMEHEHHUE aJIKAIUEHOB.

Anxunbl. ['oMooruuecKuit psji aIKHHOB, 00IIIast
(dhopMyIia, HOMEHKIIATypa ¥ H30MEpHsI.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ aJIKHHOB, SP-THOpUAU3AIIHS
ANEKTPOHHBIX OpOUTaNel aToMa yriepoa.
du3nyuecKue CBOMCTBA AIKUHOB.

XUMHUYECKUE CBOMCTBA: PEAKLUH
MPUCOETUHEHUS, TUMEPU3ALNH U TPUMEPU3ALUH,
okucneHusi. KucioTHele CBONCTBA aJKUHOB,
HMMEIOIINX KOHILIEBYIO TPOHHYIO CBA3b.
KauecTBeHHBIE peakK HA TPOUHYIO CBSI3b.

CnocoObl MOJIYYCHHUA U TPUMEHCHUC aJIKUHOB

KJIACCaM.

BBISBIATE TEHETUYECKYIO CBSI3b MEXIY
YIII€BOAOPOAAMH PA3IIMYHBIX KIACCOB U
IIOATBEPKIATh €€ HAIMYHUE YPABHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI
C MCIIOJIb30BAaHUEM CTPYKTYPHBIX (popMyIT
BELIECTB.

XapakTepu30BaTh UICTOUHUKU
YIII€BOIOPOAHOIO ChIPhS (HEPTD,
NPUPOIHBIH ra3, yroib), CIOCOObI UX
nepepabdoTKU U MPaKTHUECKOE IPUMEHEHNE
HOJy4aeMBbIX IPU 3TOM IPOAYKTOB.
Hcnonp3oBark 00II€HAYIHBIE METOIBI
IMO3HaHUA HPHU CaMOCTOATCIbHOM
IJIAaHUPOBAHUH, ITPOBCACHNU U OIIMCAHUU
XUMHYCCKOI'0 OKCIICPUMCHTA
(JtabopaTOpHBIC OIBITHI U TIPAKTHUECKUE
pabotsl). CrenoBarh nMpaBuiiaM
Oe30macHol paboThI B TaOOpaTopuu IMpH
HCITOIB30BAHUN XUMHUYECKOMN MMoCyanl 1
000pyI0BaHus, a TaKXXe MPpaBUIaM
oOpallleHus C BeLIeCTBaMU B COOTBETCTBUU
C UHCTPYKLMSIMU
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2.3

Apomaruyeckue
YTJIEBOJOPOABI (ApEHbI)

ApomMaThyecKue yriieBoa0POIbI.
I'omosoruueckuit psia apeHos, o01as Gopmyia,
HOMEHKJIATYpa ¥ U30MepHs. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
OcH30I1a.

IIpasuno apomamuunocmu, npumepwl
apomamudeckux coeounenui. Ouzndeckue
CBOICTBA ap€HOB. XHMMHUYECKUE CBOMCTBA
OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIIUU 3aMeIICHUS
B OEH30JIbHOM KOJIBLIE U YTJIEBOJAOPOJHOM
paaukaie, peakiuy MPUCOSANHEHUS, OKUCIICHUE
roMoJIoroB Oen3zona. Peakyuu
anekmpogunvHoco 3ameujenus. llpeacraBnenue
00 OpUEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE HA MTPUMEPE ATKHIbHBIX
paguKanoB, KapOOKCHIBHOM, THAPOKCUITLHBIH,
aMUHO- U HUTPOTPYIII, ATOMOB TaJIOT€HOB.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB CTUpOJIA.
[Momumepuzanus ctuposna. CriocoObl OTyIeHUS
1 IPUMEHEHUE apOMaTUYECKUX YIIIEBOJI0POIOB

BBIIIOJIHCHUS JTa0OPATOPHBIX OIBITOB U
HPAKTUYECKUX PaOOT IO MOIYYCHHIO U
HN3YUCHUIO OPraHUYCCKHUX BCUICCTB.
[IpencraBisaTe pe3ysbTaThl IKCIIEPUMEHTA
B (hopMe 3arncH ypaBHEHHH
COOTBETCTBYIOIINX PEaKILUil U 1enaTh
BBIBO/IBI HA UX OCHOBE.

HpOBOIII/ITI) BBIYUCICHUS OJIsA
OIIpEeICTICHUS] MOJICKYJISIPHON (OPMYJIBI
OPraHMYECKOTr0 BEIIECTBA 110 YPAaBHEHUIO
XUMHYECKOH pPC€aKkuru U 1o MaCCOBBIM
JIOJISIM aTOMOB AJIEMEHTOB, BXOJISIIUX B €T0
coCTaB, Mo Macce (00beMy) IPOTYKTOB
CropaHusl.

CaMocCTOsATENbHO IUIAHUPOBATh U
OCYIIECTBIISITH CBOIO MTO3HABATEIHHYIO
JeATeNIbHOCTh; MPUHIUMATh aKTUBHOE
ydacTue B rPYIIOBOH yueOHOU
JeATEHOCTH
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2.4

[IpuponHbIE HCTOUHUKHU
YIJIEBOAOPOAOB U HX
nepepaboTka

[Ipupoanstii ra3. IlonytHbie HEPTAHBIE Ta3bI.
Hedts u e€ nmpoucxoxaenue. KaMmeHHbIN yroyib u
MIPOJYKTHI €r0 nepepadboTKu.

Crioco6b1 nepepaboTk He(TH:

IIEPETOHKA, KPEKUHT (TepMuuecKuii,
KaTaJUTHUYeCKUil), pUGOPMHUHT, MHUPOJIU3.
[Iponyktel  mepepaboTku  HedTH, ux
MPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas cBs3b MCXKAY pa3JINIHbIMU
KjlacCaMu yriieBoaopoa0B.
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2.5

["asloreHnpon3BoIHbIC
YTJIEBOJIOPOIOB

DIEKTPOHHOE CTPOEHHUE rajIOreHOMPOU3BOIHBIX
yIJeBOI0poA0OB. Peakiinu 3aMenieHus rajoreHa
Ha TUAPOKCUII, HUTPOTPYIIITY, [IMAHOTPYIIILY,
amuHorpynny. JleiictBue Ha
raJIOreHIIPOU3BO/IHBIE BOAHOTO U CIIUPTOBOTO
pactBopa menouu. Bzaumoaerncraue
JUTAIOT€HAJIKAHOB C MAarHUEM U IIUHKOM.
[ToHsITHE O METATUIOOPTAHUYECKUX
coequHeHusX. Mcnonp3oBaHue
raJIOTeHIPOU3BOAHBIX B OBITY, TEXHUKE U B
CUHTE3E.

JKCNepUMEHTATbHbIE METOAbI U3y4YeHHUS
BelleCTB U MX NMpPeBpallleHuii:

0 demoHcTpanuu:

0 naemoHcTpamus (U3HYCCKHX  CBOWMCTB
YIJIEBOJIOPO/IOB (pacTBOPHMOCTB);
Ka4eCTBEHHBIC PEaKIINU

YIJIEBOIOPOJIOB PA3IMUHBIX KJIACCOB
(oGecrBeurBaHNE OPOMHOM UM HOJHON BOJBI,
pacTBopa MepMaHraHata Kajaus, B3auMOJICHCTBHE
alleTHJICHAa C aMMHAYHBIM PACTBOPOM OKCH/Ia
cepebpa);

O 00pasIpbl IIaCTMACC, KAydyKOB H
PE3UHBI;

O koseku «Hedte» u «Yromnby;

O Buaeodparment «BynkaHnuzamus
PE3UHBD».
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0 JIaBopaTOpHBIE OIBITHI:

O 03HAKOMJICHHE ¢ 00pa3lamMu IiacTMmace,
Kay4yKoB U pe3uHbl; [ MonenupoBaHue
MOJIEKYJ YIJIEBOAOPOOB U
raJIOreHONMPOU3BOIHBIX;

O TOJy4EHHE METAHA U U3YUYEHHUE €r0

CBOICTB;

O IIOJIy4EHHE alleTHUIIEHA U U3YUYEHHE €r0
CBOMCTB.

* [IpakTuueckue paboTHI:

Ne 1. IlomydyeHue sTuieHa U H3YYEHHE €TO

CBOICTB.

* PacuérHble 3a7a4u:;

0 onpeneneHure MoJeKyasIpHOM HopMyIbl
OpPraHUYECKOro BEUIECTBA 10 MACCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJAIINX B €T0 COCTaB;

0 Haxox/1eHue MOJIEKYJISAPHON (pOpMYIIBI
OpPraHMYECKOT0 COEANMHEHHUSI 110 Macce (00Bbemy)
MIPOJYKTOB CrOPaHUsl; pacy€Thl 10 YPaBHEHUIO
XMMHYECKON peaKiuu

Hroro no pazzaeny
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Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1

Crnuptsl. Oenon

11

[Ipenenbubie ogHOATOMHBIE CIUPTHI. CTpOEHME
MOJIEKYI (Ha MpUMepe METaHOoJIa U 3TaHOJIA).
I'omonornueckuit psi, obmas Gopmyna,
M30MepHsl, HOMEHKIIATypa U KiIaccupuKaus
cnupTtoB. GU3nYECKUe CBOMCTBA CIIUPTOB.
Bonopoanas cBsizb. XUMHUYECKHE CBOMCTBA:
peaKkiu 3aMelIeHus, JeruipaTaluu,
OKUCJICHHUS, B3aUMOJICHCTBHE C OPTraHUYECKUMU
Y HEOPTraHUYECKUMH KHUCIOTAMH.
KauecTBeHHas peakuus Ha OJHOATOMHbBIE
cnupThl. PU3MONIOrHYECcKOe IEHCTBUE ITAHOJIA U
MeTaHoJIa Ha OpraHu3M denoBeka. CrocoObl
MOJIy4EHHUS U IPUMEHEHHUE OJTHOATOMHBIX
ciuptoB. [Ipocteie 3upbl, HOMEHKIATYpa U
nzomepusi. OcoOeHHOCTH (DPU3UUYECKHX H
XAMHYECKHUX CBOMCTB.

MHOr0oaTOMHBIE CIIUPTHI: ATHJICHTJIMKOJIb U
rurepuH. Ou3ndeckue 1 XUMHIECKUe
CBOMCTBA: pEaKIINHU 3aMEILECHNUS,
B3aUMO/ICHCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMH KUCIOTAMH, KAYeCTBEHHAs
peakisi Ha MHOTOATOMHBIE CITUPTHI.
®U3M0IOTNYECKOE JEHCTBIE HA OPraHU3M
yenoBeka. CrocoObl MOMyuyeHus: U MPUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enoi. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE
TUIPOKCOTPYIIIBI U OEH30IBHOTO AJIpa.
®dusnueckue cBoiicTBa dhenona. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB (peHosa. KauecTBeHHbIE

PackpsIBaTh CMBICIT U3y4acMBbIX ITOHATUN
(BBLIENATH UX XapaKTEpHbIE IPU3HAKU) U
IPUMEHSATh 3TH ITOHATHUS IIPU OITUCAHUN
COCTaBa U CTPOEHUS BELECTB, JJIs
00BSICHEHUS OTAEIBHBIX (PAaKTOB U SBICHUH.
Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY
JUIl COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKPAILIEHHO)
bopMyIT KHCIOPOICOIePIKALITUX
OpPraHMYECKUX BEILECTB.

YcraHaBInBaTh IMPUHAJICIKHOCTD
KHCIJIOPOJOCOAEPKAIIUX OPraHNUYECKUX
BEILECTB

K OIIPEACIICHHOMY KJIacCy 10 COCTaBy M
CTPOEHHUIO, Ha3bIBaTh UX IO
CUCTEMaTUYECKOW HOMEHKIIATYPE;
IMPUBOJUTH TPHBUAJIbHBIC HA3BaAHUSA
OTJEJIbHBIX NPEICTABUTENEH
KUCJIOPOJCOAEPKAIINX COCTUHEHUN.
XapakTeprus3oBaTh COCTaB, CTPOCHUE,
MMPUMCHCHUC, (1)I/I3I/III€CKI/IG U XUMHNYECKHUEC
CBOWMCTBA, Ba)KHEHIIIE CIIOCOOBI OTYYSHHS
MPEICTaBUTENEH PA3IMYHbBIX KJIACCOB
KUCJIOPOACOAEPKAIMNX COCTUHEHUM;
BBISABJISITh TEHETUUYECKYIO CBA3b MEXKLY
HUMH U TTOATBEPKAATh €€ HATNINe
YPaBHEHUSIMH COOTBETCTBYIOIINX
XUMHNYECKUX peaKHI/II\/II C UCIIOJIb30BAHUEM
CTPYKTYPHBIX ()OpPMYIT BEIIECTB.
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peaknuu Ha GeHo. TOKCHIHOCTh (eHoIa.

CrniocoOsl nostydeHus U npuMeHnenue ¢peHona.

®denondopmanbaeruHas cMoia

[ToaTBepk1aTh HA KOHKPETHBIX IPUMEPAX
XapakTep 3aBUCUMMOCTH PEaKLMOHHOU
CIIOCOOHOCTH KHCIOPOACOAEPIKAIINX
OpraHUYECKUX BELIECTB OT
(YHKIMOHAJBHBIX TPYII B COCTAaBE MX
MOJIEKYJI, B3aUMHOT'O BJIUSHUS AaTOMOB U
Pyl aTOMOB B MOJIEKYJIaX; a TAKXKe OT
O0COOCHHOCTH pean3aliy pa3iIndHbIX
MEXaHU3MOB MPOTEKAHUS PEAKIIUH.

OnuceiBaTh COCTAaB, XUMHUUECKOE CTPOCHHE U
MPUMEHEHHE )KUPOB U YTIIEBOJIOB,

XapaKTepU30BaTh UX 3HAYCHHUE IS

KHU3HENIEATSILHOCTH OPraHU3MOB.

Oco3HaBaTh OMAcCHOCTh BO3JCHCTBHUS Ha
KHUBBIC OpraHUu3MbI OTIPEICIICHHBIX
KHCJIOPOJICOIEPIKAIIUX OpPraHUYeCKUX
BEIIIECTB U MOSCHATH HA TPUMEPAX CIIOCOOBI
YMEHbBILIEHUSI W  TMPEAOTBpAIllCHUs UX
BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
yenoBeka. lcmonp3oBaTh OOIIEHAYYHBIE
METOJIbl TIO3HAHMS TPU CaMOCTOSTEIHHOM
IUTAHUPOBAHHUM, MPOBEACHUU M OMHCAHUU
XUMHUYECKOTO IKCIIEPUMEHTA
(1abopatopHbIe OMBITHI U TMPAKTHUYECKUE
pabotsl). CienoBath mpaBuiaaM 0e€30macHOM
pabotel B jabopartopuu npu
WCIIOJIb30BAHUN  XUMHYECKOH TIOCYABl W
obopymoBaHusA, a TakKkKe  IpaBUIaM
oOparreHust ¢ BEIecTBaMyd B COOTBETCTBUH
c HHCTPYKITUSIMUA BBITIOJTHCHHUS
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71a00paTOPHBIX OMBITOB M TMPAKTUYECKUX
paboT MO NOTYYEHHUIO U U3YYEHHUIO

3.2

KapGonunbHbie
COEIMHEHUS:

aJbJIETHIbI U KETOHBI.
Kap6oHOBBIE KHCTOTHI.
Cnoxnbie 3¢upsbl. Kupbl

21

KapOonusnbHble COeTUHEHUS: allbCTUIbI U
KETOHBL. DJIEKTPOHHOE CTPOEHUE KapOOHUIBLHOM
TPYTIIIBL

I'oMostoruueckue psjibl aabAeTUIOB U

KETOHOB, 001Ias opMyIia, H30OMEpUs U
HOMEHKIaTypa. ®u3uveckre CBONCTBA
QJIBJICTHJIOB ¥ KETOHOB.

XUMHUYECKUE CBOMCTBA aJbJIETUI0OB U KETOHOB
(peakuu npucoeauHenus). [Ipeocmaenernue o
Mexanuzme peaxyuil HYKIIeOUIbHO2O
npucoeounenus.  OKUCICHUE  aJbJCTHJIOB,
KaueCTBEHHBIC PEAKIIUHU albJaeTu10B. CrIocoObI
MOJIYYCHUST W TPUMCHCHHE allbJCTUJIOB U
KETOHOB.

OAHOOCHOBHBIE MpeAeNbHbIe KAPOOHOBBIE
KUCJIOThI. OCOOEHHOCTH CTPOEHUS MOJICKYJI
KapOOHOBBIX KUCIOT. M3omepus u
HOMEHKJIaTypa. Pu3ndecKkue CBOMCTBA,
BOJOPOJHBIC CBSA3H. XUMUYECKUE CBONCTBA!
KHCIIOTHBIE CBOWCTBA, PEeaKIIHsl dTepH(PHUKAIIH,
PEaKIH C YIaCTHEM YTIIEBOJAOPOIHOTO
paaukana.

[ToHsITHE O IPOM3BOAHBIX KAPOOHOBBIX KHCIIOT:
CIIOXKHBIE YPUPBI, AHUOPUObL,
2AN102eHAHSUOPUODL, AMUObL, HUMPUTBL.
Oco0eHHOCTH CBOMCTB MypaBbHUHON KHUCIOTHI.
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MHoroo6pa3ue KapOOHOBBIX KHUCJIOT.
Oco0eHHOCTH CBOWMCTB HEMPEICTbHBIX U
apOMaTUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KUCIIOT, THAPOKCHKAPOOHOBBIX
KHCJIOT.

[IpeacraBuTenn BHICIIUX KApOOHOBBIX KUCIIOT:
CTeapuHOBasl, MAJIbMUTHHOBAS, OJICMHOBAS,
JIUHONeBas1, TUHOJIeH06as KUCIOThI. CII0COOBI
MOJIy4EHUS U IPUMEHEHHEe KapOOHOBBIX KUCIIOT.
Crnoxusbie 3¢upsl. 'oMmonorudeckuii psy, oomas
(dhopMyIa, n30Mepus U HOMEHKIIaTypa.

Kupsr: ctpoenue, GpuU3MYecKue U XUMHUYECKUE
CBOMCTBA KUPOB: TUJPOJIU3 B KUCIION U IIETOYHOU
cpenax. OcoOEHHOCTH CBOMCTB KHUPOB,
coJIepKalliX OCTATKH HETPEACIbHBIX KHUPHBIX
KkucaoT. JKupsl B ipupoje. Mblia Kak coiau
BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE

neiictue. [lonamue o cuHmemuyecKux MOUUxX
cpedcmeax (CMC)

OpraHuyecKux semecTs. [IpencraBiars
pe3yIbTaThl SKCIIEPUMEHTA B hopme
3allCH yPaBHEHUHN COOTBETCTBYIOLINX
peakuuii U 1eaaTh BBIBOJBI HA UX
OCHOBE.

IIpoBOAUTH BBIYMCIEHUS UL
OIpeIeJIEHUS] MOJIEKYJIIPHON (OPMYJIBI
OpPraHUYECKOr0 BEILECTBA 110
YPaBHEHHIO XUMUYECKON PEAKIIUH U 110
MacCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJAIIMX B €0 COCTaB, a TAK)KE Ha
OIpEeJIEeTICHUE O BbIXOA POAYKTA
peaku OT TEOPETUYECKU
BO3MO>XHOT0. CaMOCTOSITEIEHO
IIJIJAHUPOBATh U OCYILECTBIIATH CBOIO
[IO3HABATEIIbHYIO IEATEIBHOCTD;
IIPUHUMATh aKTUBHOE Y4acTHE B
IpyNIoBoi y4eOHOH eSTenbHOCTH
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3.3

Yruesoanl

Oo6mas XapaKTEepUCTUKA YTJIEBOIOB.
Knaccudukanuss  yrmeBogoB (MOHO-, JU- H
MOJICaxapu/Ibl).

Mounocaxapusl: T70K03a, GpykTo3a, prudosa,
rajaKkTosa, 1e30Kcupuoosa.

DuU3NYECKUE CBOMCTBA U HAXOXKACHUE B MPUPOJE.
®orocunre3. Onmuyeckas uzomepus. Konvuamo-
YenHas maymomepus Ha npumepe  MOJeK) bl
2noKo3bl, npoekyuu Xeyopca, o- U fanomepsi
2/IIOKO3bL.

XUMUYECKUE CBOKMCTBA TIFOKO3bI: C y4aCTHEM
CIUPTOBBIX U AJIbJACTUIHON TPYIII, CIUPTOBOE U
MOJIOYHOKHUCIIO€ OPOKEHHE TITFOKO3BI.

[IpuMeHeHue rIro0Ko36bl, €€ 3HaYeHUE B
KU3HEIESATeIIbHOCTU OpraHu3Ma.

Jucaxapupl: caxapo3a, MaIbTO3a U JIAKTO3a.
BoccranasnuBatoiue u

HEBOCCTaHABIIMBAIOLIUE AUCAXAPUIBI.

I'mpponus caxapossl. Haxoxknenue B npupoze

Y IPUMEHEHUE.

[Tonucaxapuasl: Kpaxmall, TIIMKOTEH U IEJUTI0JI03.
CrpoeHue MakpoMOJIEKyJl KpaxMmaina, IIMKOreHa U
LEeJUTr0103bl. PH3MYecKue CBOMCTBA Kpaxmana v
LEJUTI0I03bl. XUMHUYECKHUE CBOMCTBA Kpaxmana
(ruaponus, KauecTBEHHAs! peaklusl ¢ HOI0M).
XUMUYECKUE CBOMCTBA IIEJITIOI03bI (THAPOIIH3,
peakmus mojiyaeHue (pUpoB 1EUTFOI03HI).
[Tonsitne
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00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBII
LIEJIK).

IKcnepuMeHTAIbHbIE METOAbI H3y4YeHHs
BellleCTB U MX NMpeBpalleHuii:

JeMoHcTpanuu:

— CBOMCTBA CIIUPTOB: PAaCTBOPUMOCTh B BOJIE,
B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKHUCIICHUE
ATUJIOBOTO CIIMPTA AUXPOMATOM KaJHsl (BO3MOXKHO
WCII0JIb30BaHUE BUIEOMATEPHAIIOB); —
KaueCTBCHHBIC PCAKIINH JIbJICTHJIOB:

C aMMHa4YHBbIM pacTBOPOM OKCHJa cepedpa u
ruznpokcuiom menu(ll); — xumnyeckue

CBOMCTBa pacTBOpa YKCYCHOﬁ KHCJIOTHI.

0 JIaBopaTOpHBIE OIBITHI:

— peaxius IIMIepruHa ¢ TUIPOKCUIOM
meau(Il);

— OKHCJIEHHE ATUJIOBOTO CIIUPTA B aJlbJIETH/]L
pPacKaJIEHHOM MEHOU MPOBOJIOKOH;

— B3aMMOJIEIICTBUE paCTBOpA TIIIOKO3BI C
ruapoxcuaoM meau(Il);

— B3aMMO/JICHCTBHE Kpaxmasa C HOJI0OM.

* [IpakTuuyeckue paboOTHI:

Ne 2. Pemienune skcniepuMeHTalIbHbIX 3a/1a4 110
teme «CrupThl U penonsl»; Ne 3. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/]a4d IO TEME
«Kap6onoBbie KUCIOTHI. CI0KHBIE 3QUPBD».
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PacuérHble 3anaun: onpeaeneHie MoJeKyIsIpHOU
(hopMyIIbl OPraHuYecKOro BEIECTBa I10
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIINX
B €r0 COCTaB; 1o Macce (00beMy) MPOAYKTOB
CrOpaHHus; IO KOJUYECTBY BelllecTBa (Macce,
00BEMY) TIPOAYKTOB PEAKITH U/UITU HCXOIHBIX
BEILIECTB;

pelieHre pacy€THBIX 3a/1a4 Ha ONpeesieHue
JIOJIU BBIXOJ1a IPOAYKTA PEAKIUHU OT
TEOPETUYECKH BO3MOKHOTO

Hroro no pasaciny

41

Pa3znen 4. A3oTconepxkammye OpraHudecKue coe{uHeHust

4.1

AMUHBI.

AMMHOKHCIOTHI. benkn

12

AMUHBI — OpraHnYeCcKue MPOU3BOAHBIE AMMHUAKA.
Knaccudukanus aMuHOB: anudaTudecKue u
apOMaTUYECKUE; IEPBUYHBIE, BTOPUUHBIE U
TpetuuHble. CTpoeHue MoJeKy, oomas Gpopmyna,
M30Mepusl, HOMEHKIIaTypa u (pu3nyeckue
CBOICcTBa. XMMUYECKOE CBOMCTBA anu(aTHIECKUX
aMHUHOB: OCHOBHBIE CBOMCTBA, AIKUIMPOBAHHUE,

peakuuu ¢ a30TUCTOM KHCIOTOM.
Conu aIKuiIaMMOHUS.

Annnux — npeacTaBUTECIb AMHWHOB
ApOMAaTHUYCCKOI0O psaa. CTpOGHI/Ie aHHJINHA.

BzauMHoe BiusHHE rpyimi

PackpeiBath CMBICT H3y4aeMbIX TOHATHIA
(BBIIETIATH UX XapaKTEPHBIC IPU3HAKK) U
MPUMEHSTh 3TH MOHATHUSA NPU ONUCAHUU
COCTaBa M CTPOEHUS BEILIECTB, JIs
OO0BSICHEHUS OTACIBHBIX (aKTOB U
sBJIeHUH. VIcnoap30BaTh XUMUUYECKYIO
CUMBOJIMKY JJIsl COCTaBJIEHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpaIE€HHOo) Gopmyn
a30TCO/EPKAIINX OPraHUYECKUX
BenecTB. OnpeaensaT NPUHAIEKHOCTD
a30TOCOJIEPKAIUX BEIIECTB
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aTOMOB B MOJICKYJIE aHWJIMHA.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB
aHwivHa. KauecTBeHHbIe peakiuu Ha
AQHWIKH.

CriocoObl 1osty4eHre U IpUMEHEHUe
anmudaTUyecKuX aMUHOB M aHUJIMHA U3
HUTPOOEH3071a.

AmuHOKHUCIOTBL.. HOMEHKIaTypa U u3oMepus.
OTnenbHbIE MPEICTABUTENN  (-aMHUHOKHCIIOT:
TJINLYH, Genunananun,

aJIaHUH, CEPUH,

cnrymamMurosas  Kucioma, JU3UH, YUCMEUH.

Onmuueckas uzomepusi amunoxuciom: D-u L-
AMUHOKUCTIOMBbL.

duznyeckre CBOMCTBA aMHHOKHUCIIOT.
XUMHU4YecKre CBOMCTBAa aMMHOKHCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX COCTUHECHUM,
peakIus MOJMKOH IEHCAlluH, 00pa30oBaHUE
NEeNTUIHOMN CBI3U.

buonornyeckoe 3HaUYCHNE aMHUHOKHCIIOT.

CuHTE3 NENTHIOB.

benku kak mpupoaasie nonumepsl. [lepBuynas,
BTOpUYHAS M TPETHUHAS CTPYKTypa OEIKOB.
XUMUYEeCKUE CBOMCTBA OENKOB: THAPOIU3,
JeHaTypalus, KaueCTBEHHbIC PEaKIINN Ha
OeJKu.

K OIIPEJICIECHHOMY KJIACCY MO COCTABY U
CTPOEHHUIO, HA3bIBATh UX 10
CHUCTEMAaTUYECKON HOMEHKIIATYpE;
IIPUBOAUTH TPUBHAJIbHBIEC HA3BaHUS
OTJIEJIbHBIX MPEICTAaBUTENCH.
XapakTepru3oBaTh COCTAB, CTPOCHUE,
NpUMEHEHUE, PU3NICCKUE H XUMUICCKHEC
CBOICTBA, Ba)KHEHIIINE CITOCOOBI
MOJIYYEHUS] TAITUYHBIX IIPEICTaBUTENICH
a30TCOJIEPKALIUX COCAUHEHHUI.

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBa OEJIKOB; MOSACHATH HA PUMEPAx
3HaueHue OEJIKOB JJIsl OpraHu3Ma YeIoBeKa.
[IpoBOAUTH BRIUKCICHUS AJIS ONPEACIICHUS
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEILIECTBA [10 MACCOBBIM J0JIIM aTOMOB
3JIEMEHTOB, BXOJISAIIHUX B €r0 COCTAB, a
TaK)Xe 10 YPaBHEHUSIM XUMUYECKUX
peaKkuuu.

Hcnonb3oBath 001IeHAYyYHBIE

METO/Ibl TIO3HAHUSI TIPU

CaMOCTOSITEIIbHOM TIJITAaHUPOBAHUH,
MIPOBEICHUH U ONTMCAHUU

XUMHUYECKOTO
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Ilonamue 06 azomcoodepicawux
2emepoYUKIUYECKUX COeOUHEHUSIX.
Tupumuounosvie u nypurnogsvie 0OCHOBAHUS.
Hyxneunoswvie kuciomol: cocmas, cmpoenue u
buonocuueckoe poiub.

JKCNepUMEHTAJIbHbIE METObI U3y4eHUsl
BellleCTB U MX NMpeBpalleHuii:

0 demoncTpauuu:
O pacTBOpeHHe OEJKOB B BOJIE;

O JeHaTypanus OeKoB Mpu HarpeBaHuu; [
LIBETHBIE PEAKIIMH OEIIKOB.

* [IpakTuyeckue pabOTHI:

Ne 4. Pemienue sxcnepuMeHTaIbHbIX

3a/1a4 1o TeMe «A3oTcojepxalme
OpraHuveckue coeiuHeHus»; Ne 5

Pemienue skcriepuMeHTaIbHBIX 33a4 110

Teme «Pacro3HaBaHue OPraHUYECKUX
COCIUHEHUI».

* PacuérHrle 3a7aun:

0 onpeneneHue MOJEKYISIpPHOH  (opMyIbI
OpPTaHUYECKOTO BEIIECTBA IO MACCOBBIM JOJISIM
aTOMOB DJIEMEHTOB, BXOJISIIHNX B €T'0 COCTAB; IO
Macce (00beMy) MPOAYKTOB CrOpaHus; IO
KOJMYECTBY  BemiecTBa (Macce, 00beMy)
MPOJIYKTOB PEAKIIMU W/WITU NCXOIHBIX BEIIECTB;
0 pemreHne pacy€THBIX 3a7a4 Ha ONpE/ICICHIE
JOJMM  BBIXOJA  TPOIYKTa  pPEaKIud  OT
TEOPETUIECKH BO3ZMOKHOTO

JKCIIEpUMEHTA (Ja00paTOPHBIEC OMBITHI U
npakTudeckue padoter). CaMOCTOSTENHEHO
IUIAHUPOBATh U OCYIIECTBIISATH CBOIO
II03HABATEJIbHYIO JAESTEIbHOCTD;
NPUHUMATh AKTUBHOE y4acTUE B
TPYIIIOBOM y4eOHOU NeITeTbHOCTH
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Hroro no pazneny 12

Paszgea 5. BbicokoMoJieKy/JIsIpHbIE CO€IUHEHUSA

5.1 | BeicokOMONEKYIIpHBIC 6
COCTUHEHUS

OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb

nmoJimMepus3alun, CpCaAHsAA MOJICKYJIApHAsA Macca.

OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN —
MOJMMEPU3aLHS U TTOJIMKOHACHCAIUS.
IIpeocmasnenue o cmepeopezyniapHocmu u
HAOMOJEKYIAPHOU CIMPYKMYype NOIUMEPOS,
3Q68UCUMOCTb CEOUICNE NOIUMEPOS OM UX

MONEKVIAPHO20 U HAOMONEKYAAPHO20 CIMPOEHUSL.

[Momumepubie Matepuansl. [Imacrmaccsl
(TTOJIMATHIICH, TIOJUITPOITUIICH,
TTOJTMBUHIIIXIIOPH/I, TTOJTUCTHPOT,
MOJUMETUIMETAKPHIIAT, MOJUKAapOOHATHI,
noJudTUIEHTepedTanaT). Y TUAU3auus U
nepepadoTKa MIacTUKa. DIACTOMEPHI:
HaTypaJbHbII, CHHTETHYECKHE KaydyKU
(OyTanueHoBBIN, XJIOPONPEHOBBIH,
M30MPEHOBBIN) M CUIMKOHBI. Pe3una.

BosokHa: HaTypanbHbIe (IIEpCTh, HIETK),
MCKYCCTBEHHBIE (BUCKO03a, allETATHOE BOJIOKHO),
CHUHTETHYECKHE BOJOKHA (KalpOH M JIaBCaH).
Tonumepul cneyuanvHo2o HasHavyeHus (megon,
Kesnap,  21eKMponposoosujue
buopaznazaemvie

noaumepbl,
noaumepbl).

Bitagers n3yyaeMbIMU XMMUYECKUMHU
MOHATUSMHU: PACKPBIBATH CMBICII
U3Yy4aeMbIX [TOHATUH U IPUMEHATD 3TH
MOHATUSA IIPU ONUCAHUU COCTaBa U
CTPOEHHUSI BBICOKOMOJIEKYJISIPHBIX
OpPTraHUYECKUX BEIIECTB, JUIS OOBSCHEHUS
OTJIC/IbHBIX (PAKTOB U SBJICHUM.

Hcnonb3oBarh XUMHUYCCKYIO CUMBOJIUKY JIA

COCTaBJICHUS CTPYKTYPHBIX (GOpMYJI
BelIecTB (MOHOMEPOB U MOJIMMEPOB) U
YpaBHEHUH pEaKIUi MOTUMEPU3ALUU U
MOJIMKOHICHCALINH.

OnuceIBaTh COCTaB, CTPOCHHUE, OCHOBHBIC
CBOMCTBA W TPUMEHEHHE Kay4dyKOB,
Hauboee

pacipoCTpaHEHHBIX BHJOB IUIACTMACC

BOJIOKOH.

Hcnonp3oBath 001I€HAYYHBIE METOBI
MIO3HAHUS TIPH CAMOCTOSATEIEHOM
TUTAaHUPOBAHHH, TIPOBEJICHUH U OMTUCAHUN
XUMHYECKOTO KCTIEPUMEHTA
(J1abopaTopHBIE OMBITH U TPAKTUYECKUE
paboThI)

43



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yrinyOnEHHBIN ypOBEHB)

JKCIepUMEHTAJIbHbIE  MeTO/bI
BelleCTB U MX NMpPeBPallleHuii:

U3y4eHusi

JeMoHcTpanuu:

0 o3nakomiieHHE ¢ 0Opa3lamMu NPUPOAHBIX H

HNCKYCCTBCHHBIX BOJIOKOH, njaactmacc,

Kay4yKOB.
O IlpakTuueckue paboOTHI:

Ne 8. Pemienure skcriepuMEHTANIbHBIX 33724 110
TeMe «Pacro3HaBaHue TIacTMacc U BOJIOKOH»

Hroro mo pazueny 6
OBUIEE KOJIMYECTBO 102
YACOB I10 [TIPOI'PAMME
11 KJIACC
No HaHMeHOZaHHe Ao Y KonunuectBo OcCHOBHBIE BUBI J€ATEIbHOCTH
o TEM y4€OHOTO IIpeaAMeTa 4acoB [IporpammHoOe conepxanue -

Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM

1.1 | Crpoenue aroma.
[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa

9

Atom. CocTaB aTOMHBIX sJIEP.

XUMHUYECKUI JJIEMEHT. N3otomsl.
Kopnyckynapro-eonnosoti oyanusm,
080LICEEHHAS npupooa 91eKMPOHa.

CTpoeHne DIIEKTPOHHBIX 000J0YEK ATOMOB,
K6aHMoeble Yucida.

DHepreTrHyeckre ypOBHH U TOAYPOBHH. ATOMHBIE
opouTam. Kraccudukarust XUMUYECKUX
3JIEMEHTOB (S-, P-, d-, famementsr). Pacnpenenenue

PackpbIiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIIEATH UX XapaKTEPHbIE
MIPU3HAKN) U IPUMEHSTH 3TH MOHATHUS
IIPU ONHMCAHUM COCTaBA U CTPOCHHUS
BEUIECTB, JUIsl 0OObSICHEHUS OT/IEIbHBIX
¢bakToB U siBiIeHU. PackpbiBaTh
CMBICII ITepuoanueckoro 3akona /1. 1.
MeneneeBa 1 IEMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOILYIO,
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SJICKTPOHOB II0 AaTOMHBIM 0p6I/ITaJ'I$IM; npurHyun

Munumyma sHepeuu, npunyun Ilaynu, npaeuno

XyHOa. DIEKTPOHHbIE KOH(UTYpallid aTOMOB
snemMentoB | — IV mnepuosoB B OCHOBHOM U
BO30YKICHHOM COCTOSIHUH, 3JIEKTPOHHbBIE

KOH(UTYypal HOHOB.

Tonamue 06 snepauu uonusayUU, SHEP2UU CPOOCMEA
K 9J1eKMPOHY.

DJEKTPOOTPULIIATEILHOCTD.

Hepnonﬂqecmﬂi 3aKOH U Hepnonnqecxaﬂ CHUCTEMa
XUMHNYCCKHUX 3JICMCHTOB

J .. MenneneeBa. CBs3b

[Tepuonueckoro 3akoHa u

[Tepuouueckoit CHCTEMbI XUMHUYECKHUX 2JIEMEHTOB
C COBPEMEHHOM TEOPHUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX BEIIECTB 10 IPyNIaM U MEPUOIAM.
3HadeHue nepuoandeckoro 3akona /.M.
Menneneena.

JKcnepUMeHTAIbHbIE METOAbI U3y4YeHUs
BellleCTB M UX MpeBPallleHH i :

0 lemoHcTpauuu:

O BUbI Ta6J'II/II_[ ((HepI/IO,Z[I/I‘-ICCKaSI cucreMa

XAMUYECKHUX DJIEMEHTOB
JI.1. MenaeneeBa

OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO
byHKIMN. XapakTepu3oBaTh
AJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>KIEHHOM
COCTOSIHMH ) U HOHOB XUMHYECKUX
37eMEHTOB | — 4 nepruoaoB U ux
BAJICHTHBIE BO3MOXHOCTH, UCIIOJb3YS
HOHATHS S-, P-, d-3JIEKTPOHHBIE
opOHTaNnyU, SHEPreTUIECKHE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUs CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COCAMHEHUH IO
nepuojaM u rpynnam [lepuoanueckon
cucremsl [I. 1. MenneneeBa
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1.2

CrtpoeHue BeniecTna.
MHoroo6pasue BelecTB

11

XumuyecKkas CBsi3b. BUIbl XUMHUYECKOM CBS3U:
KOBAJICHTHAsl, HOHHAsA, METaJUIMYeCKasl.
Mexanu3mbl 00pa3zoBaHus KOBAJIGHTHOW CBS3H:
OOMEHHBII U JOHOPHO-AKIETITOPHBIN. DHEPrHs
u JuinHa cBs3u. [loaspHOCTh, HAalPpaBIEHHOCTDh U
HACBIIIAEMOCTh KOBAJIEHTHOMU CBsI3u. KpaTHbie
cBs3u. Bogopoanas cBsi3b. MeXMONEKYJIIApHbIC
B3aUMOJICUCTBUS. BaICHTHOCTh U BAJICHTHBIC
BO3MOKHOCTH aTOMOB. I ubpuousayus amomHvix
opoumaneii. CBS3b SJIIEKTPOHHON CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha
MIpUMEPE COETUHEHUN 3JIEMEHTOB BTOPOTO
Mepuoa).

[IpencraBienue 0 KOMILUIEKCHBIX

coenuHeHnXx. CocTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCO0Opa30BaTeb, TUTaH/Ibl.
Koopaunanmonnoe uncino. Homenknatypa
KOMILIEKCHBIX COEIMHEHUI. 3HaUeHUE
KOMIUIEKCHBIX coeqnHeHun. [lonsarue o
KOOpAMHAIIMOHHOW XUMuu. BemecTBa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO

CTpoeHHUsl. THUIIbI KPUCTAIITUYECKUX

pemIeToK (CTPYKTYp) U CBOMCTBA BEIIECTB.
[TonsiTue o nucnepcHbIX cucteMax. cTuHHBIE
pactBopbl. [IpeacraBiieHne 0 KOJUIOUIHBIX
pactBopax. CriocoObl BbIpa)K€HUsI KOHIIEHTPALIUU
pacTBOpPOB: MaccoBasi J0JIsl BEIECTBA B
pacTBope, MOJIsIpHasi KOHLIEHTpaIusl.
Hacepiiennbie v HeHACHIIEHHBIE PACTBOPHI,
pactBopuMoOCTb. KpucTamnoruaparsl.

PackpbiBaTh CMBICH HM3y4aeMbIX MOHSATHN
(BBLOENATh MX XapaKTEepHbIE NPU3HAKU) U
OPUMEHSATh ATH TMOHATUA TMPU ONUCAHUHU
cocTaBa M  CTPOGHHUS  BEUIECTB, JUIA
00BSICHEHUS OTAENBHBIX (PAKTOB U SBICHUII.
Onpenenarb BUAbI XUMHUYECKOW  CBSI3U
(KOBaJEHTHOM, WOHHOM, METANINYECKOH,
BOJIOPOTHOM ) B COEIMHEHHUSX, THII
KPUCTAJUTMYECKOM PEMIETKH KOHKPETHOTO
BEIIECTBA.

OOBACHATH MEXaHU3M 00pa30BaAHUS
KOBaJIEHTHOH CBs3U (OOMEHHBIN U TOHOPHO-
AKIICTITOPHBIH ).

Ornpenenarb BAJIGHTHOCTb U CTENEHb
OKHCJICHUS XHUMUYECKHX DJICMCHTOB B
COCTMHEHUSIX Pa3JINYHOTO COCTAaBa.
OOBACHATH 3aBUCHMOCTh CBOMCTB BEIIECCTB
OT BUJa XUMHYCSCKOH CBSI3U U THIIA
KpucTaummdeckon pem€rku. [IpoBoants
BBIUKCJICHHS C UCHOJIL30BAHUEM ITOHSATHS
«MaccoBasi 0715l BEIIECTBA B PACTBOPE»
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Knaccudukanus u HOMEHKJIAaTypa
HEOPTraHMYECKUX BEIIECTB.
JKCrepuMeHTAlbHbIEe METOAbI H3y4YeHHs
BelIeCTB M X NpeBpalleHuii:

0 demoncTpanuu:

0 mMozaenu KpUCTAJUIMYECKUX PEIIETOK.

0 Pacuérnble 3agaun:

0 ¢ ucmnoap30BaHUEM ITOHATHH «MaccoBas JO0JIA
PACTBOPCHHOTI'O BCIICCTBA», «KMOJISApHAA
KOHLCHTAL A
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1.3

XUMUYECKUE PEAKIIUU

19

Knaccuukanus XuMHUeCKuX peakiui B
HEOPraHUYECKON ¥ OPraHu4eCcKol XUMHH. 3aKOH
COXpPaHEHHSI MacChl BEIIECTB; 3aKOH COXPAaHECHHUS
Y TIPEBPALICHUS YHEPTUU NIPH XUMHUYECKUX
peakusix. TeruoBsie 3 (HeKTb XUMHUECKUX
peaKuuid.

Tepmoxumuyeckue ypaBHeHus. CKOpocThb
XUMHAYECKON peakiuy, ee 3aBUCUMOCTb OT
pa3nu4HbBIX (HaKTOPOB.

I'oMoreHHbIe U TeTepOreHHbIE peaKIiHy.

Karanus n KaTaJIn3aTOPHhI.

OOparuMble ¥ HeoOpaTUMble  pEaKIHH.
XuMuyeckoe paBHOBECHE. Koncranra
XUMHYECKOI0 paBHOBECHSI. daxTopshl,

BIMAIONIME HA  TOJIOKEHUE  XUMHUYECKOTO
paBHOBECHSI: TEMIIEpaTypa, JaBICHNUE

PackpsIBaTh CMBICIT U3y4acMBbIX ITOHATUN
(BBLIENATH UX XapaKTEPHbIE IPU3HAKU) U
NPUMEHSTH 3TH MOHATHUS IPU ONMHCAHUT
COCTaBa U CTPOCHUS BEIIECTB, IJIS
00BSICHEHUS OTAEIBHBIX (PAaKTOB U SBJICHUH.
KnaccuduimpoBaTs XUMUYECKHE peaKlIuu
[0 Pa3jIMYHbIM NPU3HAKAM (UHCTY U
COCTaBY pearupyrolux BelecTs,
TerIoBoMY 3G (heKTy peakiuu, N3MEHEHUIO
CTETIeHEH OKUCIICHHUSI SJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaau3aTropa u
T.I1.); CAMOCTOSITEJILHO BIOUPATH
OCHOBaHUS U KPUTEPUH IS
KJIaCCHU(PUKAIIUU XUMUYECKUX
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1 KOHLCHTpAalHU BCIICCTB, YHACTBYIOIINUX B
peakuuu. [Ipunnun Jle [larense.

DnektponuTrueckas auccounanusi. CuiabHble U
ciabbie AMEeKTPONUThL. CTeleHb AUCCOIUAITIH.
Honnoe npoussedenue 600bi. Cpenia BOJHBIX

PaCcTBOPOB: KHUCJIOTHAA, HCﬁTpaJ'IBHaH, IeJI049YHas.

Bonopoansiit mokazarens (pH) pactopa.
I'maponus cosen.

Peakuuu nonsoro ooMeHa.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
CreneHb OKUCIIECHHUS.

Okucnurens W BOCCTAaHOBUTENb. lIporiecchl
OKHCIICHUSI U BOCCTaHOBJEHHUs. Baueiime

OKHUCIIHUTEIX M BOCCTaHoBHUTEIH. MeTon
AJEKTPOHHOTO OanaHca. DNeKTpoan3
pacTBOpoB u pacriaBoB BEIIICCTB.

JKcnepUMeHTAIbHbIE METOAbl HM3Y4YeHUs
BellleCTB W HX
JleMoHcTpanmu:

npespamennii: [

0 pasnoxkeHnue mnepokcuiga BoOIOpoAa B
IIPUCYTCTBUH KaTaJIN3aTopa.
0 JIaBopaTopHBbI€ OIBITHI:

0 npoBeneHue peakiuit HOHHOTO OOMEHa;

peaxuuii.

OOBACHATD 3aKOHOMEPHOCTH NMPOTEKAHUS
XUMHYECKHUX PEaKIHidl ¢ YI4ETOM uX
HHEPTEeTUUECKUX XapAKTEPUCTHK, XapaKTep
U3MEHEHHS CKOPOCTH XUMHUYECKOW peaKkinu
B 3aBUCHMOCTH OT Pa3JIMYHbIX (PaKTOPOB, a
TaKXKe XapakTep CMEUICHUS XUMUYECKOTO
paBHOBECHSI MOJ] BIMSHUEM BHEIIHUX
BoznericTBuil (mpuHnun Jle [laTensbe).
PackpsiBaTh CynIHOCTB:

OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKurii MOCPEICTBOM COCTABIICHHUS
JIEKTPOHHOTO OajaHca 3TUX PEaKIIMA;
peakuuii HOHHOro 0OMEeHa myTeM
COCTAaBJICHUS MX IOJHBIX U COKPAIEHHBIX
VMOHHBIX YPAaBHEHMI; peaKi TMIPOJIN3a,
peakuuii KOMIIEKCO0Opa30BaHus

(Ha mpuMepe THIPOKCOKOMIUIEKCOB
[IMHKa U amoMuHus). [lpoBoauts u
OINMCHIBATh XUMUYECKUI IKCIIEPUMEHT:
OIIpelIeJICHUE CPElIbl BOJHBIX PACTBOPOB
BEIIECTB; IPOBEACHUE
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0 onpeneneHue cpebl paCTBOPOB BEIIECTB C
IIOMOLIBIO0 YHUBEPCAIBHOIO UHAUKATOPA.

* [IpakTuyeckue pabOTHI:

Ne 1. BnusHue pa3nuusbX (akTOpoB  Ha
CKOpPOCTb XuMuuecko peakuuu; Ne 2. Biusnue
pa3nuyHbIX  (aKTOPOB Ha  II0JIOKEHHUE
xumuueckoro paBHoBecusi; Ne 3. Xumuueckue

peaKuuu B paCTBOPax 3JICKTPOJIUTOB.
* PacuérHble 3a7a4u:;

O pacy€ThI MacChI BEIIECTBA WIIU
o0BbeMa razoB IO U3BECTHOMY KOJMYECTBY
BEIIECTBa, Macce WU 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMHU BEILECTB;

O BBIYMCIICHHE MacCOBOM JIOJIU U
MOJISIPHOM KOHIIEHTpAllUi BEUIECTBA B

pacTtBope;

O BBIYUCIIEHHE MACCHI (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTA PEAKIINH,
€CJIM OJIHO U3 BEIIECTB JJaHO B BUJE
pacTBOpa € ONpENETICHHON MacCOBOM JOJIeH
PacTBOPEHHOTO BEILECTBA

peakuuii HOHHOTO OOMeHa; U3yuyeHHe
BIIMSTHUS Pa3IMYHbIX (PAKTOPOB Ha
CKOPOCTb PEAKIUI U MOJOKEHHUE
XUMHUYECKOI'O PaBHOBECHSL.

CrnenoBaTh paBuiiaM MOJb30BaHUS
XUMHYECKOH ToCy10il ¥ 1a00paTOpPHBIM
obopynoBanueMm. [IpeacraBnsare
pe3yJbTaThl XUMUYECKOIO DKCIIEPUMEHTA B
(dhopMme 3amnucu ypaBHEHUI
COOTBETCTBYIOLIMX PEAKIMN U JenaTh
BBIBOJIbI HA UX OCHOBE. [IpoBOAUTH
BBIUKCIIEHHS: C UCITOJIb30BAHUEM NTOHATHUS
«MaccoBast J0JId BEIIECTBA B PACTBOPE», a
TAaKKE N0 YPABHEHUSM XUMUYECKHAX
pEaKUHUii, B TOM YUCJIE TEPMOXUMUYECKUE
pacdEThl

Hroro no pasaeny

39

Pa3nes 2. Heopranmyeckasi XuMust
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2.1

Hemeramnl

31

[TonoxeHnne HeMeTaIOB

B [leprnoanyeckoi cucremMe XMuMHUYECKUX
anemenToB /.M. MenneneeBa 1 0COOEHHOCTH
CTpOeHHUs ux aTromMoB. dusnyeckue cBOKWCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETAJIOB (Ha
puMepe KUCIopoa, cepsl, hocdopa u
yraepona). Bomopon. [Monydyenue, puznueckue
Y XMMUYECKHUE CBOMCTBA (peakuuu ¢
MeTaJUlaMHi U HEMETaJJIAMU, BOCCTAHOBJICHUE
OKCHI0B U cojeil). ['uapunsl. TonnuBHbIe
snemeHTsl. ["anorensl. Haxoxenue B npupone,
CTIOCOOBI OTY4YEHUsT (PUIUIECKUE
XUMHUYECKHUE CBOWCTBA.

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJICOACPIKAIINE COSTMHEHUSI TaJIOTEHOB.
JlaGopaTopHbIe ¥ IPOMBIIIICHHBIE CIIOCOOBI
Moy4eHus rajioreHos. [I[puMeHenue rajoreHoB
U UX COCIMHECHUN.

Kucnoponu, o3on. JJaboparopusie u
MIPOMBIIIIJICHHBIE CITOCOOBI TTOJTYYEHHS
Kuciaopoja. Pu3n4eckre 1 XuMUYECKue
CBOMCTBA KHCJIOPOJIa U 030HA; X IPUMEHEHHUE.
Okcubl ¥ IEPOKCHUIBI.

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHH
(BBLIENATH UX XapaKTEpHbIE IPU3HAKU) U
IPUMEHSATh 9TH OHATUS NIPU OIUCAHUU
COCTaBa U CTPOEHUS BEILECTB, JUIs
00BSICHEHUS OTAEIBHBIX (PAKTOB U SBICHUH.
OOBsACHATH 001IME 3aKOHOMEPHOCTHU B
U3MEHEHUU CBOMCTB HEMETAJUIOB U UX
COEIMHEHU C yUETOM CTPOEHUS UX aTOMOB
u nosiokeHus B Ilepuonnueckon cucreme
XUMUYECKHX dieMeHToB [I. WM.
Menpeneesa.

XapakTepHu30BaTh (OMHUCHIBATE) 00IIHE
XUMHUYECKHE CBOWCTBA HEMETAIIIOB, UX
BAKHEUIINX COCIMHEHUMN, TOATBEPKIAS ITO
ONMCaHue NIPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIHMN.
CocTaBnsTh ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA U PEAKIIUN
HMOHHOT0 0OMEHa U pacKpbIBaTh UX
CYIIHOCTb C IOMOIIBIO DJIEKTPOHHOTO
0anaHca M MOHHBIX YpaBHEHUI.
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Cepa. Haxoxaenue B mpupojie, Criocoobl
MoJy4eHus, GU3NIECKUE U XUMHUYECKHUE
coiictBa. CepoBogopo, Cyabhuasl. OKCHIbI
cepsl(IV) u (VI). Cepaucras u cepHasi KUCIOTbI
U MX COJIH.

OcoOEHHOCTH CBOWCTB CEPHOI KUCIOTHI.
[Ipumenenue cepbl U €€ coeuHEeHu. A30T.
Haxoxxaenue B mpupoe, CriocoObl morydeHus,
(u3HUYecKre U XUMUYECKUE CBOMCTBA. AMMMUAK,
HUTpUbl. OKCHUIBI a30Ta. A30THUCTas U a30THAs
KHUCJIOTHI ¥ UX cosii. OcCOOEHHOCTH CBOMCTB
a30THOM KUCHOTHIL. [Ipumenenue azora u ero
coequHeHuil. A3oTHble ynoopenus. docdop.
Haxoxxnenue B mpupoe, CriocoObl morydeHus,
¢busnueckue u xumudeckue cporictra. dochuast
u ¢pochun. Oxcunsl pochopa, oprodochopnas
KHCJIOTa U ee conu. Memadghocgoprnas u
nupocghocopnas xucromsi, ghocghopucmas u
gocgoprnosamucmas kucromul. [IpumMeHeHune
docdopa u ero coenunenuit. DocopHsie
ynoOpenus. Yriepoa. Haxoxaenue B nmpupoe,
CrocoObl NOTy4YeHUs, PU3UUECKUE U
XUMHYecKHe cBoicTBa. OKCHUIBI

XapakTepu30BaTh BIUSHUE HEMETAUIOB U
UX COCIMHEHUN Ha KUBbIE OPTraHU3MBI,;
OTHCHIBATh IPUMEHEHUE B PA3TUIHBIX
00JacTSIX MPAKTHYECKOH IeATEITbHOCTH
YeJloBeKa.

[TonTBepknaTh CylieCTBOBaHUE
TEHETUYECKOMN CBSI3H MEXKIY
HEOPraHMYECKUMU BEIIECTBAMU C
MOMOIIbIO YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii.

[TpoBOaUTH peakiuu, OATBEPKIAIOIIHIE
KaueCTBCHHBIH COCTaB BEIIECCTB;
pacro3HaBaTh ONBITHBIM ITyTEM aHUOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX.
HaGmronate un onuceiBaTh
JIEMOHCTPALIMOHHBIN YKCIIEPUMEHT;
CaMOCTOSITEIILHO INIAHUPOBATH, IIPOBOIUTH
U OIACHIBATh XUMUYECKHH dKCIICPUMEHT
(J1abopaTopHBIE OMBITH U TPAKTUYECKUE
paboThl); IPEACTABIATH PE3YTbTATHI
XUMHYECKOT0 IKCIIEPUMEHTA
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yraepoaa(ll) u (IV), yronpHast kuciiora u ee
conu. [IpuMeHenue yriaepoaa u €ro COEAMHEHUN.
Kpemuuii. HaxoxaeHue B mpupoze, Crocoosbl
MOJTy4eHUsl, PU3HUECKUE U XUMUICCKHE
cBorictBa. Okcua kpemaus(IV), kpemHueBas
KHCIIOTa, CHIIMKATHI. [I[puMeHeHne kpeMHus u
ero coequHenuit. CTekI10, ero nojiyueHue, BUAbI
CTEKOIL.

IKCNEePUMEHTAIbHbIE METObI U3y4eHUsI

BellleCTB U MX NMpPeBpallleHuii:
0 JlemoHcTpanuu:
O 00pa31bl HEMETAILIOB;

O ropenue cepol, pochopa, xeneza, MarHus

B kucnopose. 0 JlaboparopHbie onbIThL: O
KauCCTBCHHBIC PCAKIIMN HAa HCOPraHUYCCKUC
HWOHBI 1 KaTUOH BOAOPOAA,

O MOJIy4eHHe 1 coOupaHue razos.

O IIpakTuueckue paboThI:

Ne 4. Pemienue sxkcnieprMeHTalIbHbBIX 3a/1a4 110
TeMe «I almoreHsI»;

Ne 5. PemreHne skcniepuMeHTAIBHBIX 337124 110
Teme «Cepa 1 ee COETUHEHUSD.

Ne 6. Pemienue skcniepruMeHTalIbHbBIX 3a/1a4 110
TeMe «A30T U Gpochop U UX COeTUHEHUS».

O PacuérHble 3agauu:

B (hopMe 3arncH ypaBHEHH
COOTBETCTBYIOILIUX PEaKLUN U 1eaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBatb nIpaBuIaM MOJIb30BaHUS
XUMHUYECKOH MOCY0i 1 1a00paTOPHBIM
obopynosanuem. I[IpoBoauth
BBIUMCJIEHHSI 110 YPAaBHEHUSIM
XUMUYECKHUX PEAKLIUN.
CaMoCTOATENBHO IUIAHUPOBATH U
OCYILIECTBIIATH CBOO I03HABATEIILHYIO
JESATEIIBHOCTD; IPUHUMATh AKTUBHOE
ydacTue B rpyNIoBON yueOHOM
JESATEIIBHOCTH
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O BBIUMCJIEHHE MACChl BELIECTBA WJIU
00beMa ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAaCCe UM 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEILECTB;

O BBIYMCIICHUE MacChl (00beMa,
KOJIMYECTBA BEIECTBA) IPOYKTOB PEaKIHH,
€CIIM OJIHO U3 BELECTB UMEET IIPHMECH;

O BBIUHMCIIEHHE MACCHI (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOYKTA PEAKIINH,
€CJIM OJIHO M3 BEIIECTB JJaHO B BUJE pacTBopa
C OIPEACICHHON MacCOBOM J0JIEr
PacTBOPEHHOTO BEILECTBA;

BBIUHUCJICHUC BbIXOAA IIPOAYKTA PECAKIIUU OT
TCOPECTUYCCKHU BO3MOKHOI'O

2.2

Mertanisl

23

[Tonoxenne Meramos B [lepunoanyeckoin
CHCTEME XUMHYECKHUX 3IeMeHTOB. OCOOCHHOCTH
CTPOCHHUS JICKTPOHHBIX 000JI0OUEK ATOMOB
MeTaJuIoB. Pacnpocmpanenue Xumuyeckux
INeMEHMOB-MEMAILII08 8 3eMHOU Kope.

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI
(BBLOENSATH UX XapaKTepHbIE IPU3HAKH) U
MPUMEHSTH 3TU TIOHATHS TIPU OMMCAHUN
COCTaBa U CTPOCHMSI HEOPTaHUYECKHUX
BEIIECTB, AJIs1 O0BSCHEHUS OTJENbHBIX
(haxToB
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OO6mue GpuznuecKre CBOMCTBA METAIIOB.
[IpumeneHnne MeTanioB B ObITY, IPUPOJE U
TexHuke. CriaBbl METaJIOB.
DIIEKTPOXUMHUYECKUH Psil HANTPSYKEHUI
MeTauioB. O0IIMe CoCOOBI MOTyYeHUS
METaJJIOB: TUPOMETAILITYPIHUS,
MUPOMETAILTYPIHsl, IEKTPOMETAIUTYPIHUsl.
[TonsiTue o Koppo3uu MeramioB. CriocoOb!
3alUTHI OT KOPPO3HHU.

OO01as xapakTepucThKa MeTauioB [A-rpynmsl
[Tepuoanueckoii CUCTEMBI XUMHUYECKUX
anemeHToB. Hatpwuii u kanuii: momy4yenue,
(u3nUecKre U XUMUYIECKUE CBOKCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
coequHeHuil. OOIas XxapaKTepUCTHKA METAIOB
I[HA-rpynnst [leproanueckoit cucteMbl
XUMHYECKUX IJIEMEHTOB. Maruui u KajbLUi:
noJiydeHue, GU3NYeCKue 1 XUMUIECKHe
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX BEIIECTB U UX
coequHeHHi. JKecTKOCTh BOJIBI U CLIOCOOBI €€
YCTpaHECHHUS.

AnroMuHuUi: nony4yeHue, Gusndeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE MMPOCTOTO
BEIIECTBA U €ro coequHeHu. AMQoTepHbIe
CBOMCTBA OKCHJIa U THAPOKCH]IA aJTIOMUHHS,
THAPOKCOKOMIUIEKCHI amtoMuHus. OOmas
XapaKTePUCTHKA METAJUIOB MOOOYHBIX MOATPYIIIT
(B-rpymnm) Ilepuonnueckoii cuctemMsl
XUMHUYECKUX DJIEMEHTOB.

U SABJICHUH.

OOBsACHATH 001IHE 3aKOHOMEPHOCTHU B
U3MEHEHUHU CBOMCTB JIEMEHTOB —
METaJUIOB U UX COCIMHEHUN C y4ETOM
CTPOCHHUSI MX aTOMOB U TOJIO)KEHUS B
[lepnonnueckoi cucreMe XuMUYECKUX
snementoB JI. 1. Menaeneena.
XapakTepu3oBaTh (OIUCHIBATh) 00IIHE
XUMHYECKHE CBOMCTBA METAJLIOB, UX
BOKHENIINX COEAUHEHUM, IOITBEPKAAS
3TO ONKMCAHKUE NIPUMEpPAMU YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;
MIPUMEHEHNE METAJUIOB B Pa3JIMYHBIX
00J1aCTAX MPAKTUYECKOMN NESITEIbHOCTH
YEJIOBEKA, a TAKKE MCIOJIb30BaHUE UX
JUTSL CO3IaHUSI COBPEMEHHBIX MaTEpPUAJIOB
U TeXHOJOoTHi. ONMUCHIBATH CIIOCOOBI
3alUTHl METAJNIOB OT KOPPO3HUH.
PackpriBaTh CyIIHOCTh OKUCITUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUA
MOCPEJICTBOM COCTaBJIEHUS AIEKTPOHHOIO
OanaHca 9TUX peaKlui.

[IpoBOANTH peakiuu, MOATBEPKAAOIINE
XapaKkTepHbIE CBOWCTBA U3y4aeMbIX
BEII[ECTB, PACMO3HABATH OMBITHBIM ITYTEM
HWOHBI METAJIJIOB, MPUCYTCTBYIONIUE B
BOJHBIX pacTBopax. [IpoBoauTs n
OMUCHIBATh XMMUYECKUN IKCIIEPUMEHT
(J1abopaTopHBIE OTBITH U MPAKTHUECKUE
paboThl); IPENCTABIATH PE3yTbTAThI

55



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yrinyOnEHHBIN ypOBEHB)

dusnyueckue 1 XUMUYECKUE CBOMCTBA XpOMa U
ero coeuHeHui. OKCHUJIbI U TUIPOKCUIBI
xpoma(Il), (IIT) u (V).

XpoMarTel U AUXPOMATBHI, UX

OKHCIUTENbHBIE cBOKCTBA. [lonyuenue u
IIPUMEHEHHE XpOMa.

®usnyecKre 1 XMMUYECKHE CBOMCTBA MapraHua
U ero coeAuHeHU. OCHOBHBIE COEJUHEHUS
mapranua (II), (IV), (VD) u

(VII). Ilepmanranat xajiausi, €ro OKUCIUTEIbHBIC
CBOMCTBA.

duznyeckue U XMMHUYECKHUE CBOICTBA Kene3a U
ero coeuHeHui. OKCUJIbI, TUAPOKCHUIBI U COJIU
xenesa(Il) u (II1).

[TonyuyeHnue u npuMEHEHUE Kele3a U ero
CILIaBOB.

Menp: nonydenue, Gpu3nuecKue 1 XUMUYECKUE
CBOICTBa, MPUMEHEHHE MTPOCTOTO BEILLIECTBA U
€ro COeIMHEHUM.

[uHk: nonydyenue, GpuznyecKkue 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE

XMMHUYECKOI'0 SKCIIepUMEHTa B (hopme
3aI1UCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ 1e7aTh BbIBOABI HA UX OCHOBE.
CrnenoBarb nIpaBUIaM MOJIb30BaHUS
XUMHUYECKOH MOCYA0H 1 1a00paTOPHBIM
obopynosanuem. I[IpoBonuth
BBIUMCJIEHUSI 110 YPAaBHEHUSIM
XUMHUYECKUX PeaKIHii.
CaMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBIISATh CBOIO II03HABATEIIbHYIO
NeSITebHOCTD; IPUHUMATh aKTHBHOE
ydacTue B rpyNIoBON yueOHOM
JESTEIbHOCTH

56



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yrinyOnEHHBIN ypOBEHB)

MPOCTOrO BEIIECTBA U €T0 COCTUHEHUM.
AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHAA
LIMHKA, THIPOKCOKOMIUICKCHI IIMHKA.
IKcnepUMeHTAIbHbIE METOAbI H3y4YeHHs
BelleCTB U MX NMpPeBPallleHuii:

0 JlemoHCTpanuw:

O komrekmuss «Mertamnsl W cruiaBbly; O
B3aUMO/ICIICTBUE HIEJIOYHBIX u
HIEJI0YHO3EMETbHBIX METAJJIOB C BOJOM
(BO3MOXHO HCIIOJIB30BAHUE BUICOMATEPUATIOB).

0 JIaGoparopHsie onbITh: [0 B3aumMoaeicTBre
IICJIOYHBIX U MEITOYHO3EMETbHBIX METAUIOB C
BOIOU

(BO3MOYKHO HCITIOJIb30BAHUE BUJICOMATEPHAIIOB);

D BBaHMOHGﬁCTBHG THAPOKCHUIAOB
AIFOMHWHUA U TUHKA C paCTBOpaMu

KHCJIOT U IEJIOYEH;

O KaueCTBEHHBIE PEAKINH Ha
katuoHbl MeTaimoB. O [IpakTuyeckue
paboTHI:

Ne 7. PemieHne skcriepruMEHTANIBHBIX 3aa4 110
Teme «MeTaljIbl TJIaBHBIX MOATPYII;
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No 8. Pemienue skcriepuMeHTaIbHbBIX 33]1a4 110
TeMe «MeTautbl TOOOYHBIX TOATPYIIID.

O PacuérHbie 3agauu:;

O BBIYHMCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTA PEAKIIHH,
€CIT OIHO M3 BEIIECTB JJAHO B BHJE pacTBOpa
C OIPEACICHHON MacCOBOM J10JIEH
PacTBOPEHHOTO BEIIECTBA, UM UMEET
MIPUMECH;

O BBIYUCIIEHHE MACCHI (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOIYKTA PEAKIINH,
€CJIM OJIHO M3 BEIIECTB JJaHO B BUJE pacTBoOpa
C OIPEACICHHON MacCOBOM J10JIEr
PacTBOPEHHOTO BEIIECTBA;

O BBIYHCJICHHE BBIXOJIa MPOAYKTA
peaKkIu OT TEOPETUUECKH BO3MOYKHOTO
Hroro no pazgeny 54
Pa3zpen 3. XumMus u JKkH3Hb
3.1 | Meroasl mo3HaHUS B 9 Ponpb xumun B obecrieueHuN YCTOHYMBOTO PackpbIBaTh posib XUMHH B PEIICHUN

XUMHH. XUMHUA 1
JKU3Hb

pa3BuTus yenoseuecTBa. [loHsATHE 0 HAYYHBIX
MeTOZax IMO3HAHUSA U METO0JIOTMU HAYYHOTO
nccnenoBanus. HaydyHble npUHIMIIBI
OpraHU3aly XUMHYECKOTO MPOU3BOJICTBA.
[IpombliieHHbIE CIOCOOBI MOTYYEHUS

JHEPreTUYECKUX, CHIPHEBBIX U
9KOJIOTUYECKUX NTPOOIIEM UEeJIOBEUECTBaA,
OINMCHIBATh OCHOBHBIE HAIIPABJICHUS
pa3BUTUS XUMHUYECKON HAYKU U TEXHOJIOTUU.
[TpumensTh npaBuiia 6€30MacCHOTO
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BaXHEHIIIKX BEIIecTB (Ha mpumepe oOpallleHusl C BEIIeCTBaMU,

MIPOM3BOJICTBA aMMHAaKa, CEPHON KHUCIIOTHI, WCIOJIb3YEMBIMH B TTOBCEHEBHOMN KHU3HU; &
Mmetanona). [IpomblieHHbIE CITOCOOBI TaKXe MpaBuiia 0€301MacHOrO MOBECHUS B
MOJYYECHHUS! METAJJIOB U CIUIABOB. XUMHUYECKOE HEeNAX COEPEKEHNUS 3M0POBbS U
3arpsA3HEHHE OKPYKAIOLIEH CPE/Ibl U €T0 OKpY KarolIen IPUPOJHOM CPebI;
IIOCJICACTBHUSL. Hp06ﬂeMa nepepa60mxu IIOHHUMATHh OITACHOCTH BO3I[GFICTBI/I$I Ha

0mx0008 U nobouHwvIX NPodyKkmos. Ponb xumun | ’KUBBIC OPraHU3MbI OTIPE/ICIICHHBIX
B 00€CIICUEHHH SHEPreTHIEecKoil Ge3omacHocT. | BEIIECTB, cMbic nokasarens ITJIK,

Ipunyunvi «3enenou xumuuy. TMOSICHATH HA IIPUMEPaXx CIIOCOOBI

Xumus u 3/10pOBbE YesioBeKa. YMCHBIICHHA 1 IIPCTOTBPAIICHIA HX
JlekapcTBeHHble  cpeicTBa.  Ilpasmia BPEIHOTO BO3/ICHCTBHSA. AHATIN3UPOBATH U
MCIIOJIb30BaHUS JIEKapCTBEHHBIX KPUTHYECKHU OLEHHBATH HH(OPMAILHIO,
nperapatos. Poib XMMUHM B pa3sBUTHH CBSI3aHHYIO C XUMUYECKUMH MIPOIIECCAMU U
MCTAITAHEL UX BIMSHHEM Ha COCTOSIHUE OKPY’KaroIei
Xumust nuny. OCHOBHBIE KOMITOHSHTHI TTHIIH. CPCABL.

[MTumessie 1006aBku. Poib xuMun B obecriedenny | YICIIONB30BaTh MONyYEHHBIE 3HAHUS U

nuieBoi 6e3omacuoct. Kocmernyeckue u IPECTAaBIECHUS O Chepax JAeATENLHOCTH,
nap@romepHble cpeacTBa. boiToBast Xumusi. CBSA3aHHBIX C HAYKOM ¥ COBPEMEHHBIMU
[TpaBuiia 6€30MacHOTO UCIOIb30BAHUS TE€XHOJIOTHSIMHU, KaK OCHOBY JJIs
IpenapaToB OBITOBOM XMMHUH B IIOBCEHEBHOM OpHUEHTAllMM B BbIOOpE cBOeH Oymyien
JKU3HU. XHMMHS B CTPOUTENBCTBE. BakHelmme po(hECCHOHATBHOM eI TETBHOCTH.
CTPOUTENIbHBIC MATEPHAIIEI (LIEMEHT, OCTOH). Hcnonp30BaTh CUCTEMHBIE XUMUYECKUE
IIpon3BOACTBO CTPOUTEIBHBIX MaTEPUAIIOB. 3HAHUA IS OOBACHEHUS 1

XuMus B CeIIbCKOM X03siiicTBe. OpraHndeckue u [IPOTHO3UPOBAHMUS SBJICHHA, IMEIOLINX
MHHEpPaIbHBIC YI00peHNUS. €CTECTBEHHOHAYYHYIO IIPUPOAY,
Heopranuyeckue MaTepHaibl IIPOTHO3UPOBATh, aHAIIM3UPOBATh U
(KOHCTPYKIIMOHHBIE MaTEPHAIIbl, KPACKHU, CTEKJIO, | OLIEHMBATh C MO3MIIMHA DKOJIOIHUECKON
KepaMuKa). Marepuainsl JUis 3JIEKTPOHUKH. 0€30MacHOCTH TOCIIECTBUS OBITOBON U
Hanorexnonorun MPOM3BOJCTBEHHOM AEATEILHOCTH

YyeJloBeKa, CBA3aHHON ¢ nepepaboTKoi
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BEILIECTB; MCII0JIb30BATh M10JIyYCHHbIE
3HaHUSA ISl IPUHATUS TPAMOTHBIX
peleHuit mpodaeM B CUTYaIHSIX,
CBA3AHHBIX C XMMHEM.

[Tpunumate yyactue B 00CYXICHUH
po0JIeM XMMHYECKON U 9KOJIOTHIEeCKON
HaNpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MTpobiieMe U
npeJyIarath BO3MOXKHBIE ITyTH €€ PeIICHHS
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Uroro no pazneny 9
OBILIEE KOJIMYECTBO 102
YACOB I10 [TPOT'PAMME
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