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PabGouass mporpamma mno ydeOHOMY mnpeameTy «Xumus» (0a30BbIi ypOBEHB)
(mpenMeTHast obnacth «EcTecTBEHHO-HAy4YHBIE MPEIMETHI») (Jajiee COOTBETCTBEHHO —
nporpaMMa IO XHMHUH, XUMHs) BKJIIOYAeT IOSICHUTEIBHYIO 3aIllUCKy, COZAEpIKaHue
o0y4eHuUs, IIIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMbI 110 XUMHH, TUIAHUPYEMBbIE
pe3yabTaThl, TEMAaTUYECKOE TUIAHUPOBAHHUE.

[losicHutenpHas 3amUcKa OTpakaeT oOIIMe e W 3aJa4d W3YYCHHUS XUMHH,
XapaKTePUCTUKY TCUXOJIOTUYECKUX MPEANOChIIOK K €€ U3yueHHIo O0ydaromuMucs,
MECTO B CTPYKType Yy4eOHOTo IUIaHa, a TaKkKe MOAXOAbl K OTOOpY cojaep)KaHus,
K OINpENEJCHUIO IUIAHUPYEMBIX pe3yabTaToB M K CTIPYKType TEMaTH4YeCKOTo
TUTaHUPOBAHMUS.

Conepxanne 00ydeHHUS pacKpbIBaeT COJAEp)KATENIbHBIC JIMHUHU, KOTOPHIE
npeUiaraloTes A 00s3aTeIbHOTO U3YyUYeHHsI B KaXX/IOM KJIacCe Ha YPOBHE CPEIHEro
oO1rero oOGpa3oBaHMS.

[Inanupyemble pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO XHMMHHU BKJIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE PEe3yJbTaThl 32 BECh IMEPHOJ OOY4YEHHs Ha YpOBHE
cpenHero oOuiero oOpa3oBaHus, a TakXke MPEIMETHbIE JOCTHKEHHSI O00y4arolerocs
3a KaXKAbli IO 00y4YeHHUs.

IMNOACHUTEJIBHAA 3AIITMCKA

[IporpamMMa 1Mo XMMHU Ha YpOBHE CpeIHEro oOIiero odpa3oBaHus pa3paboTaHa
Ha ocHOoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHun
B Poccuiickoii ®enepauun», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS (enepaabHOM
oOpa3zoBaTenbHOM mporpamMMbel cpenHero oOmiero ob6pazoBanus (POII COO),
npeacTaBieHHbBIX B DefepaibHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTe
COO, denepanbHoii paboyelt MporpaMMbl IO yueOHOMY MpeaMeTy «Xumus (0a30BbIit
ypoBeHB)», ¢ yuérom Koumenmum  mpemojaBaHusS ~— y4eOHOTO — MpeaMera
«Xumus» B 00pa3oBaTeNbHbIX Opranu3anusax Poccuiickoil denepannu, pean3yrommx
OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMBI, W OCHOBHBIX TOJOXKeHUH «CTpaTterun
pasButua Bocnutanuss B Poccuiickonn ®enepaumu Ha nepuox no 2025 roma»
(Pacmopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJX0/I0B K pa3pabOoTKe MPOTrpaMMbl IO XMMUH, K OMPEICIICHUIO 00IIeH
cTpaTernd OOy4YeHHs, BOCIUTAHMUS M PA3BUTHSA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeamera «Xumus» aiua 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuenrtyanbHsle mnonoxkenus @OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIepKaHMsl, pe3yJabTaToB oOOydeHUsi U TpeOOBaHUH K YPOBHIO IOJTOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMHM TMOJIOKEHUSMU MporpamMma Mo XuMuu (06a30BbIN
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBAET o00s3aTeNibHOE (MHBApUAHTHOE) TMPEIAMETHOE  COJIepiKaHUe,
OTIpe/IeTsIeT KOJTMYECTBCHHbIE U KAUeCTBEHHBIC €r0 XapaKTEPUCTUKHA Ha Ka)XXJIOM JTare
U3YYCHUS TpEeAMeTa, MPEAyCMaTPUBAET MPUHIUIBI CTPYKTYPHPOBAHUS CONEPIKAHUS H



pacrpeiesieHus ero no KjiaccaM, OCHOBHBIM pazjieflaM U TeMaM Kypca;

na€T pacrpenencHre y4eOHBIX YacOB MO TEMAaTHYECKUM pasfiesiaM, OMpeessieT
MOCJIEIOBATEIBbHOCTh H3YYEHHUS OTACNIBHBIX TEM Kypcac y4ETOM MEKIIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKUA y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
obyuaromuxcs 10—-11 kmaccos;

Ta€T METOAMYECKYI0 HHTEpIpETalHio IeJied H3ydeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
CoJlep KaTeIbHOM XapaKTEPUCTUKU TUIAHUPYEMBIX DPE3yJIbTaTOB OCBOEHUSI OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpeAHEero o0mero o60pa3oBaHUsl  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-TIO3HABATEIbHOU
NeATEIbHOCTH O00ydYaroumierocs IO OCBOCHHMIO cojepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSAM B TIpOrpaMMe IO XHUMHH COOJIOJIeHA MPEEeMCTBEHHOCTh
c (denepanbHON paboyeil MpPorpaMMoil OCHOBHOI'O OOIIEro o0pa3oBaHUs IO XUMHUU
(mmst 8-9 kmaccoB 0Opa3oBaTEIbHBIX OpraHU3aIlii, 0a30BbIA YPOBEHB).

Xumuueckoe oOpa3oBaHME, IMOJy4aeMOE€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOTHEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEpUIAIONIMM 3TAalOM peah3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYIITUX LIETTOCTHON CUCTEME XMMUYECKOTO 00pa3oBaHusi. ITU
IIEHHOCTH KAacaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oOmIel KyJnbTypbl 4YeJOBEKa, a TakKe HSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO W MPUPOJHON cpene. Peanmsyercss xumuueckoe oOpa3oBaHUeE
oOyyJarommxcsi Ha YpOBHE CPEIHEro oOIIero o0pa3oBaHUsS CpPEACTBAMU Y4eOHOTO
npeaMera « XuMus», COAEpKaHUE U MOCTPOEHUE KOTOPOrO OMPENIECNIEHbl B IPOrpaMMe
M0 XUMUU C YUETOM cHelu(UKA HAYKU XUMUHU, €€ 3HAUCHUS! B TTO3HAHUU MPUPOABI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a TaKke ¢ Yy4éroM oOOmux Ieled u
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHETOo OOIIEro
oOpa3zoBanuss B Poccuiickoii ®enepanmu. Tak, Hampumep, npu QOpMUPOBAHUU
COJlep KaHUsl TIpeIMeTa «XUMHs» YUYTCHBI CIEAYIOIINE TMOJOXKEHUs O creuuduke u
3HAYCHUU HAYKU XUMUHU.

XUMHUSI Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIpaeT o0OcCOo0yl poJib
B COBPEMEHHOU ITMBMJIM3AIIUN, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyIbTypbl. OHa
BHOCUT CBOM BKJIaJ B JOpMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/TaHUE
I[EJIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIIEeM MHpPE Kak O €JAUMHCTBE MNPHUPOABbI U
4eJioBeKka, KoTopoe (opMHUpyeTCs B XMMHUU HA OCHOBE IMOHHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPY>KaIOIIEro MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXy CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMHU 00JIACTSIMU MTPUMEHEHUSI.

TecHo B3auMOJEHCTBYsS C JPYTMMH €CTECTBEHHBIMH HayKaMHu, XUMHUS CTajia
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYyJIBTYPbl, HEOOXOAMMBIM YCIOBHEM YCIICIITHOTO
TpyJa H KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XMMHS KaK Hayka
co3ujlaTesIbHasl, KaK HayKa BBICOKMX TE€XHOJIOI'MI HalpaBjieHa Ha PEIICHUE TJI00aTbHBIX
po0JIeM YCTOMYUBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, TTUIIICBOM,
HKOJIOTUYECKON O€30MTaCHOCTH M OXPaHbI 3/I0POBbSI.



B cooTBeTcTBUM ¢ 00IIMMHU LENSIMH U IPUHLIUIIAMU CPETHETO 00111ero 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii ypOBEHb H3YUCHHS)
OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJATOTOBKY OOYYArOIIMXCH,
HEOOXOUMYI0O UM JMJii BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEUTHOTO
BKJIFOYEHHS B JKU3Hb COIIMYMa, MPOJODKEHHS 00pa30BaHMs B Pa3IMYHBIX 00JIACTSX,
HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBIsIOMUMHU MTpeAMETa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Oprannueckast
xumMus» 1 «OO01Iast 1 HEeOpPraHUYECKasi XUMHUsS», OCHOBHBIM KOMIIOHEHTOM COJCpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM O HEOPraHUYeCKOM
XUMUM (C BKIIOYEHHEM 3HaHUM M3 O0O0IIed XUMHUM) W OpPraHUYEeCKOM XUMUHU.
dopMupoBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU HU3YYCHUM MpeaMera obecreurnBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MOHSITHIA,
3aKOHOB U TEOPHUIA XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOopraHu4veckas XuMus» c(popMupoBaHa B IpOrpaMMe [0 XUMUU Ha OCHOBE CUCTEMHOTO
HoJX0Ja K M3YyYEHUI0O Y4YeOHOro Marepuaja ©  OO0YCJIOBJI€HAa HCTOPUYECKH
000OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha ONPENEIEHHBIX TEOPETHUYECKUX YpOBHsX. Tak,
B KypC€ OpPraHMYECKOM XMMHH BELIECTBAa PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOMN
TEOPHUH CTPOCHUS OPraHUYECKUX COCIUHEHUH, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX U
AIIEKTPOHHBIX MPEACTABICHUN O CTPOEHUH BellecTB. CBefeHus1 00 U3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCAd B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJOTHYECKH
aKTUBHBIX COCIMHEHMM. B Kypce OpraHMYecKoM XHMHUHU TIOJIy4alOT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOINNEro 0Opa30BaHUsS IEPBOHAYAIIbHbBIC
IPEJICTaBICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON peaKuu.

Ilon HOBBIM yrjaoM 3peHUss B HOpeameTe «Xumus» 0a30BOro ypoBHs
paccMaTpuBaeTCsl M3yYEHHBII Ha ypOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
TEOPETUUYECKUI MaTepuasl U (PaKTOJOTUYECKHUE CBEACHUS O BELIECTBAX U XMMUYECKON
peaxiuu. Tak, B YaCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus» o0ydarommmcst
NPENOCTABISAECTCA  BO3MOXXHOCTh OCO3HAaTh 3HAUYEHHE MEPHOJUYECKOTO 3aKOHa
C OOIIETEOPETUYECKUX U METOAOJIOTHUYECKUX MO3UIUH, TTy0Ke MOHATh UCTOPUUYECKOE
U3MEHEeHHe (YHKIMA OTOTO 3akoHa — OT o0O0O0Omarome 10 OOBICHAIONEH M
MIPOTHO3UPYIOIEH.

Enunas cucremMa 3HaHWKM O BaXHEMIIUX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX M NPUMEHEHUHU, a TAKKE O XUMHUYECKHUX PpEaAKIUSAX, HUX CYIHIHOCTH U
3aKOHOMEPHOCTSX MpOTEeKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamu
COJIEp KaHMsl, IMEIOUIUMU KYJIbTYPOJIOTHYECKUI M MPUKIATHON XapakTep. OTH 3HAHUSA
CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUH C APYTUMH HayKaMH, PaCKpbIBAIOT €€
pOJIb B TO3HABATEJIbHOW M MPAKTUYECKOW JESITEIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCIHUTAHUIO YBAXEHHsI K MPOIECCY TBOpYECTBA B O0JIACTU TEOPUH M MPAKTUUYECKUX
NPWIOKEHUN XMMHUH, TOMOTAalOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMHUEW, KPUTHUYECKH OCMBICIUBAThH



uH(OPMAITUIO U IPUMEHATH €€ JIJIsl TIOTIOJTHEHHS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U DKCIIEPUMEHTAIBHBIX MCCIIEOBATENbCKUX 3a7ad. B 1enom copepxanue yuyeOHOTO
npeaMeTa «XuMus» JaHHOTO YPOBHS HW3YYCHHS OPHEHTHPOBAHO Ha (GopMHUpOBaHUE
y 00yYaromuxcsi MUPOBO33PEHUECKOW OCHOBBI Il MOHUMaHUs (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOT0 U OpPraHMYEeCKOro MHpa,
0OyCJIOBIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, TO3HABA€MOCTh
NPUPOIHBIX SIBICHUHN MyTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUNN MEXTY HOBBIMU
dbakTaMi M TEOPETHUECKHUMHU MPEINOChUIKAMH, OCO3HAHUE POJM XMUMHH B PELICHUU
HKOJIOTHYECKUX MPOOJIeM, a TakKe MpoOJeM COEpeKEHUsT YHEPTeTUUECKUX PECYPCOB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJOTUNA U MaT€pPUAIOB.

B mutane peieHus 3aga4 BOCHUTAHUS, Pa3BUTHS U COIMAIM3AIMU O0YYaIOIIUXCS
MNPUHSTHIC MPOrPAMMOM IO XMMHH MOAXO0/IbI K ONPEACIICHUIO COAEPKaHUS U TTOCTPOCHUS
npeaMera mpeaycMaTpuBalOT (POpPMHUPOBAHUE YHHUBEPCAJIbHBIX YYEOHBIX JCHCTBUIA,
UMEIONTMX 0a30BOE 3HAUEHUE VISl Pa3IMUHbIX BUIOB JAEATEIBHOCTU: PEIICHUS TPoOeM,
MOKCKa, aHaJIn3a U 00paboTKH MHPOpPMAIIMK, HEOOXOTUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKON U KCCIIENOBATEIbCKON JIESITEIBHOCTH, 3aHUMAIONICH Ba)XKHOE€ MECTO
B [I03HAHUU XUMUH.

B npakTtuke npenoaaBaHusl XMMHUH KaKk HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
TaK U Ha YPOBHE CpeJHEero oOIero oO0pa3oBaHus, MpU OMPEACICHUU COACPKATEIHHOM
XapakTepUCTUKU LEJIeHd M3y4YeHUs [MpeIMETa HAMpPaBICHUEM I[E€PBOCTEIICHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOMN JIESITEIbHOCTH YeJIOBEKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KYJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TaKOH
MOAXOJ] K ONPEACIICHUIO LIeJIeH U3ydeHUs TIpeaMeTa SBJISIETCS BIOJHE ONIPaBIaHHbBIM.

CornacHo TaHHOM TOUYKE 3pEHUs TJIABHBIMU IEJISIMU U3YUCHUS TIPEAMETA « XUMHUS
Ha 0azoBoM ypoBHe (10-11 ki1.) ABIISAIOTCS:

dbopMupOBaHHE CHCTEMbl XMMHUYECKHUX 3HAHUM KaK Ba)KHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPAa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIEC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTU JOCTYIMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTUSI U CTAHOBJICHUS,

dbopMupoBaHHE€ U PA3BUTHE TMPEJCTABICHUM O HAYyYHBIX METOJax ITO3HAHUS
BEIIECTB U XUMHUYECKHUX PEaKIUi, HEOOXOAMMBIX MJiS TMPUOOpPETEeHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUUECKUX SBJICHHUM, UMEIOIITUX MECTO B PUPOJIE,
B IIPAKTHUYECKOW U NTOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOTO SKCIIEPUMEHTa, COOJIOJCHUEM TMpaBw 0€30MacHOTO
oOpalieHus ¢ BEIeCTBAMM.

Hapsany ¢ »TuM conepxareinbHas XapakTepUCTHKA Ieledl U 3ajad HU3ydeHUus
npeaMera B mMporpaMMe Mo XMMHHM YTOUYHEHA UM CKOPPEKTHUPOBaHA B COOTBETCTBUM C
HOBBIMH TIPUOPUTETAMH B CHUCTEME CpeaHero oOmero obpazoanus. CeromHs B
NpEenoJlaBaHUM XMMHUU B OOJBIIEH CTENeHW OTHAETCA MPEANOYTEHUE MPAKTUYECKON



KOMITOHEHTE cojiepKaHusi 00y4eHUs], OPUEHTUPOBAHHOM HA MOJTOTOBKY BBIITYCKHUKA
o0mieoOpa3oBaTebHON  OpraHM3allliM, BIAJACIOIMIEr0o He HabopoM 3HaHUU, a
(GyHKUIMOHATIBHOM TpaMOTHOCTBIO, TO €CTh CHOCO0OAaMH W YMEHHUSIMH aKTHBHOTO
MOJIYYEHUS] 3HAHUM W MPUMEHEHUS UX B PEAIbHOM JKU3HU ISl pELICHUS MPAaKTHYECKUX
3azay.

B oroii cBa3m mpu u3ydeHun mnpeaMera «XuMHs» JOMUHHPYIOIIEE 3HAYCHUE
NPUOOPETAIOT TAKUE LIETU U 33]1a4M, KaK:

ajanrtanus OOYyYarolMXCS K YCIOBUSIM JTUHAMHYHO PAa3BUBAIOIIETOCS MHpA,
¢dbopMUpOBaHNE WHTEIIEKTYalIbHO Pa3BUTON JHUYHOCTH, TOTOBOM K caMO00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM,;

(dopMupoBaHre y 00ydaromuXxcsl KIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIHIA),
UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JUIS PA3JIMYHBIX BUJIOB JEATEIBHOCTH: PELICHUS
npoOieM, TMOUCKa, aHaiauza W o0paboOTKM  HMHPOpManuH,  HEOOXOJAMMBIX
JUISL IPUOOPETEHUS OMbITA JIEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B TO3HAHUU
XUMHUH, a TaKKe JUIsl OLICHKM C MO3ULHNA 3KOJOTMYECKOW Oe30MacHOCTH XapakTepa
BJIUSIHUSA BELIECTB M XMMHUYECKUX IPOLIECCOB HA OPraHHU3M YEJIOBEKAa M MPUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATENbHBIX HWHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM O00YyYalolUXCs: CIMOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIC
3HAaHUS [0 XUMHUU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSIMM, HCIIOJIb30BATH
COBpPEMEHHBIE UHPOPMAIIMOHHBIE TEXHOJIOTUH ISl IOMCKA U aHAIN3a yueOHOM U Hay4HO-
HOMYJISIPHON MHPOPMAIIM XUMUYECKOTO COJIEPKAHNUS;

(GopMHpoBaHWE W DPA3BUTHE Yy OOYYAIOMIMXCA ACCOLMATHUBHOIO U JIOTHYECKOTO
MBIIIEHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpPU IUIAHUPOBAHMM U MPOBEACHUH XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Y O0yyaroumxcs yoexx1EHHOCTU B TYMaHUCTUYECKOW HANPaBIEHHOCTH
XUMUHU, €€ BaXHOM poONM B PEIICHUH TIJI00aIbHBIX MPOOJIEM pPALMOHAIBHOTO
NPUPOAOIOIb30BAHUS, TIOMOJHEHHUSI DJHEPreTUYECKUX PECYpPCOB M  COXPaHEHUS
OPUPOJITHOTO PABHOBECHS, OCO3HAHHSA HEOOXOIUMOCTH OEpe’KHOr0  OTHOILIEHUS
K TPHUpPOJE M CBOEMY 3JI0POBbIO, a TaKKe NPUOOPETEHHUsS] ONbITA HCHOJb30BAHMS
NOJIYYCHHBIX 3HAHWM I NPUHATHSA TPAMOTHBIX PEIICHUM B CUTYyalUsX, CBSA3aHHBIX
C XUMHYECKUMH SIBJICHUSIMHU.

Henmu wu 3amayum  wu3ydeHHs] MpeaMeTa «XUMHUS» TOJYyYWId MHOJIPOOHYIO
METOJMYECKYI0 HMHTeprnperauuio B paszaene «llmaHupyemble pe3ysbTaTbl OCBOCHHS
pOrpamMMbl IO XUMHUMW», Ojarojaps yeMy oOecrneueHo YETKOE MPEACTaBICHUE O TOM,
KAKWE€ 3HAHUS M YMEHHS UMEIOT INPSIMOE OTHOLIEHHE K pealu3alii KOHKPETHOMN
LEJH.

B ydeOHOM 1utaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEAMETHOM 00J1acTH «ECTECTBEHHO-HAYYHBIC TTPEIMETHD).
OO1ee uncao 9acoB i u3ydeHus xumuu — 68 wacos:B 10 kimacce — 34 vaca



(1 gac B Hexemo), B 11 kimacce — 34 yaca (1 yac B HeaeIO).

COJIEP) KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernyeckue 0CHOBbI OPraHU4eCKON XUMHUU

[Ipenmer opraHnyeckoM XUMHUH: €€ BO3HMKHOBCHHE, DPAa3BUTHE M 3HAYCHHUE
B IIOJyYCHUH HOBBIX BEIIECTB M MaTEpUAIOB. Teopus CTPOEHHUS OPraHUYECKHUX
coenunenuii A.M. BytiepoBa, €€ ocHOBHbIe MoyOXKeHUsA. CTpYKTypHbIE (POPMYIIbI
OpPraHMYeCKuX BeElIeCTB. ['oMonorus, nzomepus. XUMUYECKasl CBSI3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpeacraBinenre o KilaccuPuKalUuu OpraHUYECKUX BemecTB. HomeHknaTypa
OpraHUYECKUX COCAMHEHUN (CHCTeMaTUyecKas) U TPUBUAIbHBIC HA3BAHUS BaXKHEHIINX
IIPEJICTABUTEIIEN KIIACCOB OPIraHUYECKUX BEIIECTB.

JKCIepUMeEHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X NMpPeBpalieHuii

O3zHakomiieHHe ¢ o0pa3liaMy OPraHMYECKHUX BEIIECTB M MaTepUaiaMH Ha UX OCHOBE,
MOJICJTUPOBAHME MOJIEKYJ OPraHWYeCKHMX BEIIECTB, HAONIOJEHUE U ONHCAHHE
JIEMOHCTPAIMOHHBIX OTBITOB 10 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HarpeBaHUU
(ru1aBieHue, 0OYTIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN psifl. METaH U 3TaH — NpOCTEUIINe
MPEJCTABUTENIN AJIKAHOB: (PU3UYECKUE U XUMUYECKUE CBOMCTBA (pEeaKlUK 3aMEIIeHUs U
TOpPEHHs), HaXOXKJECHUE B PUPOJE, OJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUW psii. DTUIEH U MPONUIECH —
MPOCTEHIINE IPEACTABUTENIN AJTKEHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJIyYE€HHE U IPUMEHEHHE.

Ankamuensl: Oyrammen-1,3 wm wMetunOyragueH-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMUYECKHE CBOMCTBAa (peakuusi mnoiauMmepusanuu). llomydeHne CHHTETHUYECKOTro
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN Pl AUETUICH —
MPOCTEUIITNI TPEJCTAaBUTETh AIKMHOB: COCTaB, CTPOCHHE, U3NMUECKHE U XUMUYECKHE
CBOMCTBa (peakuuMu TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMH, TOPEHUS),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHre, GU3NYeCcKue U XUMHUYECKHUE CBOMCTRA (peaKIuu
raJlOrCHUPOBAHKMSI W HUTPOBAHMS), TOJy4YeHUE W TpuUuMeHeHue. Toayon. cocmas,
cmpoenue, @uauyeckue U Xumuieckue CoUcmed (peakyuu 2an02eHUpo8anus U
HUMPOBAHUSL), NoaAydeHue u npumererHue. TOKCUYHOCTh apeHOB. ['€HeTHYecKasl CBS3b
MEXK]y YIJIEBOAOPOAAMU, MPUHAIIEKAITUMHU K Pa3IUYHBIM KJIaccaMm.

Kypcueo,w B TCKCTC BBIACICHBI JJICMCHTBI COACPKAHUA yqe6H0r0 MaTepuaiga, KOTOPBIC H3Y4YarOTCA B O3HAKOMHUTCIBHOM IUIAHC WU HE



BKJIIOYAIOTCS B COCTAB NpPEAMETHBIX pe3ynbTaToB ocBoeHuss POIT COO Ha 6a30BOM ypOBHE.

[IpuponHble HCTOUYHUKH YTIAEBOAOPOAOB. [IpupoaHblii ra3 u MomyTHbIE HEDTIHBIC
ra3el. HeTp 1 €€ npoucxoxnenue. CriocoOb! nepepadboTky HeTU: EPErOHKA, KPEKUHT
(TepMUYECKUM, KaTaauTHueckuil), nuponu3. Ilpoaykrel mnepepa®oTku HePTH, UX
IPUMEHEHUE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroib W MNPOAYKTBI €r0
nepepadoTKHU.

JKCHepUMEHTAJIbHbIE MeTObl H3yYeHHs BeleCTB M X NpeBpalleHui

O3zHakoMJIeHHE ¢ 00pa3liaMu IIacTMAcC, KayuyKOB U pe3UHbI, KoJuteKIuu «HepTo»
U «YTollb», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TaJOT€HOMPOU3BOIHBIX,
POBEJCHIE MPAKTHYeCKOH padoThl: MOTyUYCHHE STUICHA U U3yYEHHUE €T0 CBOMCTB.

PacuérHble 3agaun

Brraucnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HCXOJHOTO BEIIeCTBA WJIM NPOJIYKTa PEaKIMU [0 H3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIIM MIPOTYKTOB PEAKIIHH).

Kucnopoaconepxaiue opranniyecKkue coeJMHEHUs!

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METAaHOI U 3TAHOJI: CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C AaKTUBHBIMU METaJllIaMH, TajJOT€HOBOJOPOJIAMH,
ropeHue), mpuMeHeHrne. BoaopoaHbie CBSA3M MEXAy MOJIEKyJaMu cnupToB. JleiicTBue
METaHOJIA ¥ 3TAHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI. DTUIICHTIMKOJb U TJIMLEPUH: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO HIEJIOYHBIMH METAJUIAMH, Ka4eCTBEHHAas
peakiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M yenoBeka. [IpuMenenue
[IIMLEPUHA U STUJICHTIIUKOIIS.

deHol: CTpoeHUE MOJIEKYJIbI, (PU3NUSCKUE U XMMUYCCKHE CBOMCTBA. TOKCHYHOCTD
¢denona. Ilpumenenne penona.

Anbneruabl U kemonsvl. DopManpAeTu, aleTaldbAeTHA: CTPOeHUE, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA (pEaKklUHMH OKHUCIEHUS M BOCCTAHOBJIEHHS, Kauye€CTBEHHbBIC
peakinn), NOJIy4eHHe U IPUMEHEHHE.

Ayemon: cmpoenue, uzuyeckue u Xumuieckue ceoucmed (pPeakyuu OKUCIeHUs U
80CCMAHOGIEHUS), NOTYUEeHUEe U NPUMEHEHUE.

OAHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs M YyKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUYECKHE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOLIME IS Kilacca
KHUCJIOT, peakuus STepu(HUKaluu), MOoJdydeHHue U mnpuMmeHeHue. CTeapuHOBas U
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaK COJU
BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxxsble >QUpbl KaK MPOU3BOAHBIE KAaPOOHOBBIX KHCIOT. ['MIAPOIU3 CIOMKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckast posb JKUPOB.

VYrneBoabl: cocTaB, KiIacCU(pUKALUs YIJIEBOJAOB (MOHO-, IU- U TOJUCAXapHJbl).
['mrox03a — mpocTelii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndecKue
U XHUMHYECKue CcBoHcTBa (B3aummopeicTBue ¢ ruapokcuaoM wmenau(Il), oxucnenue
aMMMaYHBIM pacTBOpPOM okcuiaa cepedpa(l), BoccTaHoBICHUE, OPOKEHUE TIIFOKO3BI),



HaXOXKJEHUE B MPUPOJE, PUMEHEHHE, Onoaorndyeckas poib. Dotocunre3. Opykrosza
KaK U30Mep TITIOKO3BI.

Caxaposza — npeocmagumenb OUCAxapuoos, 2UOPOIU3, HAXOHCOEHUEe 8 Npupooe u
npumeHeHue.

Kpaxman u nemmnono3a kak mpupojHbie mojumepbl. CTpoeHHe Kpaxmana u
1EeJUTI0103bl. PU3NYECKHE U XUMUUYECKHE CBOMCTBA Kpaxmaia (TUAPOIN3, KaueCTBEHHAs
peaKIus ¢ UOJI0M).

IKCNePUMEHTATbHbIE METOIbI U3yYeHHsI BelleCTB U UX MpeBpanieHni

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYE€CTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCIECHUE 3TaHOJIA OKCUIOM
menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C TUIPOKCHIIOM
menu(Il)), ampaerupoB (OKHCIEHHME aMMHAadHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Il), B3aumopeiicTBue Kpaxmana € HOJIOM), TPOBEICHUE
MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3aga4un

Bbluucienus no ypaBHEHHIO XUMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM NPOAYKTAa pPEaKUUH IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30Tcoaepkalnue oprannyecKkne coeJMHeHHs

Amunvl. Memunamun u auuIuH: cocmas, cmpoeHue, uuyeckue u XumuieckKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHUCIOTHl KaK aM(OTepHbIE OpraHUYeCKHue coeAuHEeHUs. DU3NYECKUEe U
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuirHa). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTuasl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuyHas,
BTOpUYHAs U TPETHYHAsl CTPYKTypa OeskoB. XMMHUUECKHE CBOMCTBA OEJIKOB: THIPOIIN3,
JIeHATypalnsi, KaueCTBEHHBIC PEaKIINU Ha OCJIKH.

JKCIEPUMEHTATbHBIC METOAbI H3Yy4YeHHs BeIIECTB M X NPeBpaLleHHil
Habntonenne 1 omnucaHue JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypanusi OEJKOB
IIPU HArpE€BaHUHU, LIBETHBIEC PEAKIIUU OEIKOB.

BbicokoMoJieKkyJISIpHBbIE COeTUHEHUS

OCHOBHBIC TOHSTHS XUMHUHM BBICOKOMOJICKYJISIDHBIX COCIMHEHHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIMMEPU3AIINU, CPEIHSS MOJICKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHHUN — TOJIMMEpHU3aIus u
MTOJIMKOHICHCAIIHSI.

IInacmmaccol  (noausmunex, NOAUNPONUNIEH, NOJUBUHUIXIOPUO, NOJUCTIUPOIL).
Hamypanonoiti u cunmemuueckue kayuyku (0ymaoueHoswlil, XJ10pONPeHosbll U
uzonpeHoswlil). Bonokua: Hamypanvhble (XI0NOK, wepcmb, WENK), UCKYCCIMEEHHbIE
(ayemammuoe 80J10KHO, BUCKO3A), CUHMemu4ecKue (KanpoH u 1aécam).

3KCHepI/IMeHTa.]'ILHLIe METO/AbI U3YUCHUSA BEIIECCTB U UX npeBpameHnﬁ



O3HakoMJIEHHE C 00pa3liaMy INPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHblie CBS3H

Peasmmzanust MeXIpeaIMETHBIX CBSA3€H NPU H3YYEHUM OPraHUYECKOW XUMHUU
B 10 Ki1acce ocymiecTBIsIETCS Yepe3 UCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK W TOHSTHM, SBISIIOUIUXCS CUCTEMHBIMHU [JISi OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHS: SIBJICHUE, HAYYHBIN (DakT, runoresa, 3aKoH,
TEOpHsl, aHallu3, CUHTE3, KJacCU(UKalMs, NEPUOANYHOCTD, HAOIIOIEHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE.

®duzuka: Marepus, SHEprusi, Macca, aToM, dJEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI
YpOBEHb, BELIECTBO, TE€JO0, OOBEM, arperaTHoe COCTOSHUE BELIECTBa, (U3NYECKUE
BEJTUYMHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEHIECTB B OpPraHU3ME,
dboToCHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIECTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJIbI, MOJIE3HbIE MCKOMAeMble, TOILIUBO,
pecypcehl.

TexHonorus: NMUIIEBblE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIINE
CPECTBA, JICKAPCTBEHHBIE U KOCMETHUECKHE TPEnapaThl, MATEpUAIIbI U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUU

XUMHUYECKUI 37eMeHT. ATOM. Sapo aroMa, M30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- BIEMEHTHI.
Oco0OeHHOCTH pacnpeieNIeHuUs SJIEKTPOHOB 10 OPOUTANIIM B aTOMaX AJIEMEHTOB TMEPBBIX
YEeThIPEX MEePUOA0B. DIEKTPOHHAS KOHPUTYpallUsi aTOMOB.

Ilepuonnueckut 3akoH u llepuognueckas cucTeMa XUMHYECKUX DJIEMEHTOB
JAUN. MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa W [leproanyueckord CHCTEMBI
xuMudeckux 3eMeHToB .M. MeHneneeBa ¢ COBpEMEHHOM T€OpUEH CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUYECKHX DSJIEMEHTOB U 00pa3yeMbIX HMU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYyIIaM M NEpUOJaM. 3HAUYCHUE MEPUOIUYECKOTrO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBsA3b. Bubl XuMHuueckoil cBsi3u (KOBaJ€HTHAs
HEMoJsipHasE W TOJSIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHON XMMHYECKOUW CBSI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOPHBIN). BomopogHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA
COCTaBa BellecTBa. TUIbI KPUCTALTNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB



OT TUIIA KPUCTAJUIMYECKON PEIIETKY.

ITonsTHE O MUCIIEPCHBIX cUcTEMaX. VICTUHHBIE M KOJUIOUIHBIE pacTBOPBL. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Krnaccudukanus HeopraHnueckux coeAnHeHuid. HoMmeHkaTypa HeOpraHH4ecKuX
BEIIECTB. |'eHeTHyeckass CBSI3b HEOPraHWYECKHX BEUIECTB, IPUHAIJIEKAILNUX
K Pa3JIM4HBIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKUX PeakUnuid B HEOPraHUYECKON
U OpPraHUYECKOM XMMHUHU. 3aKOH COXPAaHEHHsS MACChl BEUIECTB, 3aKOH COXPAHEHUS M
MPEBPAILECHUS SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3IU4YHBIX (akTopoB. OOpaTUMbIe
peakunu. Xumudeckoe paBHoBecre. DaKkTophl, BAUSIONIME HA COCTOSHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle larense.

Onextponutnyeckass auccounanus. CunbHble U cialOble 31ekTpoiauThl. Cpena
BOJIHBIX paCTBOPOB BEILECTB: KUCIas, HEUTpaJibHasl, eNo4Has. [lonamue 0 6000poOHOM
noxasamene (pH) pacmeopa. Peakuuu HOHHOTO oOMeHa. [ uopoaus HeopeaHuueckKux u
Op2aHUYecKux eeuiecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakuuu. [lowamue 00  snekmponuze
pacniasos u pacmeopos co.eu. Ilpumenenue snekmpoausa.

JKCIEePUMEHTAIbHbIC METOAbI H3YYCHHs BELEeCTB M UX MpPeBpPaLlleHUH

Hemonctpauusa Ttabmun «llepuoanueckas cucTeMa XHMHYECKUX — AJIEMEHTOB
JA.W. MenaeneeBay, U3ydeHHE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOIIOACHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX U JAOOPATOPHBIX OMBITOB (Pa3l0KEHUE MEPOKCUIA
BOZOpPOJA B IPHUCYTCTBUM KAaTaM3aTOpa, OIPEACIICHUE CPEIbl PACTBOPOB BEILECTB
C MOMOUIbIO YHUBEPCAIBHOTO WHIMKATOpa, PEAKIMM MOHHOIO OOMEHa), MpOBEIECHUE
MPaKTUYECKON paboThl «BnusgHue pa3auyHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOM
peakuum».

PacuérHble 3agaun
Pacuétel no ypaBHEHUSIM XMMHUYECKUX PEAKIUKA, B TOM YHUCJIE TEPMOXUMUUYECKUE
PACUETHI, PACUYETHI C UCIOJIL30BAHUEM TTOHATHS «MACCOBAs J10JIsI BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Tlonoxenne HemeraimioB B llepuogmueckon cUCTEME XMMHUYECKUX
anemenToB J.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETaUIOB (Ha MpUMEpe KUciIopoja, cepwl, Gocdopa u
yriepoaa).

XHUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJOTeHOB, CEphbl, a3oTa,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHUH (OKCHUIIOB, KHUCIOPOICOIAEPKAITUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpyuMeHeHne BaXXHENIINX HEMETAJIJIOB U UX COCIUHEHUM.

Meramnbl. Ilonmoxenune wertamnoB B llepuomnueckor cHUCTEME XUMHYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JI0UEK aTOMOB
MerauioB. OOmme  ¢usnueckue cBoictBa  MetauioB.  CrulaBel  METaJIOB.



DNEKTPOXUMHUUYECKUI psAJl HAIPSKEHUI METAILIIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIIINX METAIJIOB (HATPHil, Kalnuil, KalblUid, MarHuMu,
ATIOMUHUH, ITMHK, XPOM, KeJI€30, ME/Ib) U UX COCAMHEHHUH.

OO6mme cnocoObl MOMyYeHUs MeTaioB. Memannypeus. Kopposzus memannos.
Cnocobwl 3auumul om kopposuu. [IpuMeHeHre METaJIOB B OBITY M TEXHHUKE.

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BC€IIECTB U UX HpeBpameHm“d

HSY‘-ICHI/IG KOJUICKIITNH «Mertanasl 1 CILIIaBbI», 06p3.3HOB HCMCTAJJIOB, PCIICHHC
OKCIICPUMCHTAJIbHBIX  3a/a4, Ha6J'II-0I[eHI/IC U OIIHMCAHHUC ACMOHCTPAIMOHHBIX H
na60paTopHI>1x OIIBITOB (B3aHMOHCﬁCTBHe THAPOKCHU A AJIFOMUHHA C paCTBOPaMU KHUCJIOT
n menoqeﬁ, Ka4CCTBCHHBIC PCAKIINH Hd KAaTUOHBbI MeTaJ'IJ'IOB).

PacuéTHble 3a1a4n

Pacuéter maccel BemecTBa WM O0OBEMA Ta30B IO HW3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, MAcCe WIM 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIIUU BEILIECTB, PACUETHI
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIM OJHO W3 BEIIECTB
UMeeT IPUMECH.

XHUMHUSA U KU3Hb

Ponp xumum B oOecrieueHHMH 3KOJIOTHYECKOM, DHEPreTHUYSCKOW U IHUIIEBOM
0€30MacHOCTH, pa3BUTUHN MeTUIIUHBL. [[OHSITHE 0 HAyYHBIX METOJAaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKIIHM.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJTYYEHUS
BaKHEUIINX BEIICCTB.

YemoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEILHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE  Marepuajbl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMaTEpHabl, OpraHUUEeCKHUE U MUHEPAJIbHBIC YI00pCHHS.

XuMHST W 300pOBbE YEIOBEKA: TMpPAaBUJIA HCMOJb30BAHUA JIEKAPCTBEHHBIX
mpernapaToB, IpaBmiia 0€30IaCHOIO WCIOJIB30BAHHS IIPErapaToB OBITOBOH XUMHUH
B ITOBCEJIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBSA3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU U3YYEHUU OOILIEeld M HEOpraHU4eCKO
xuMHuM B 11 Kjacce OCylIecTBISETCS 4epe3 MCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
Hay4YHBIX IIOHATHUH, TaK M IIOHATHUM, SBIAIOIIMXCS CUCTEMHBIMU JUIS OTACJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAy4YHOI'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAYYHBIA (PaKT, runoresa, 3aK0H, TEOPHs,
aHanu3, CHUHTE3, Kiaccudukanusi, NEPUOJUYHOCTb, HAONIOACHUE, DSKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusnka: MaTepus, SJHEPIrus, Macca, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJA, DHEPreTHMUECKUN YPOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHHE BelIeCTBa, (PU3NYECKUE BEIUUYMHBI U €IUHUIIBI UX U3MEpPEHUs,
CKOPOCTSb.

buonorus: knerka, opraHusMm, 3Kkocuctema, onocepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILIECTB B OPraHu3Me.



['eorpadus: MuHEpanbl, TOPHBIE TOPOJIBI, TMOJE3HBIE MCKOIMAaeMble, TOIUIHBO,
pecypchl.

TexHoJOTHs: XWMHYECKash IPOMBIILICHHOCTh, METAJUTypIHsi, IPOU3BOJICTBO
CTPOUTENBHBIX  MAaTEpPHAJIOB, CEIBCKOXO3SHUCTBEHHOE  IMPOM3BOJICTBO,  IHIIEBAS
IPOMBIIIJICHHOCTD, dapmarneBTHUECKas IPOMBIIIIICHHOCTD, TIPOU3BOICTBO
KOCMETHYECKHX  NperapaTroB, IPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTEepPHAJIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT HH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaet TpeOOBaHUA K pe3yJibTaTaM OCBOCHHS 00yUYarOIIUMHUCS
nporpaMMm cpefHero oOiiero o00pa3oBaHusl (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydyHo-MeToanueckoil OCHOBOM [UJIsi pa3pabOTKU  IJIaHUPYEMBIX
pE3yNbTaTOB OCBOEHUS MPOTPaMM CPEIHEro 00IIero o0pa3oBaHUsl SBISAETCS CUCTEMHO-
JEATEeIIbHOCTHBIN MOIXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeIMeTa « XUMUsS» Ha YPOBHE CPEHEr0 OOIIEro
00pa30BaHus BBIJIECIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKOM TPa)KJaHCKOWM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTUA U CAMOOTPEIEICHUIO;

HaJIM4Ue MOTHBAIIMU K 00YUYEHUIO;

IIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPATUIIMKA 0a30BON HAYKU XHUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBAaThCSA B  CBOECH
JEATENIbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMH LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJU4Khe IPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTH LIEJIN
U CTPOUTH KU3HEHHBIE TITaHBI.

JIngyHOCTHBIE PE3ybTaThl OCBOCHUS MIpeAMETa « XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHON ¥ BOCIUTATEIHHOU JIESTEIHPHOCTH B COOTBETCTBHUH C TYMaHUCTUYECKHMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJ€aJIaMU POCCHICKOTO
IPaKIaHCKOTO OOIIeCTBa, MPUHATHIMU B 00I1IE€CTBE HOPMaMH U MpaBUIaMU TTOBECHHUS,
CIIOCOOCTBYIOIIIUMHU TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO
CTaHOBJICHHSI INYHOCTH O0YyUYarOIIHNXCA.

JIngyHOCTHBIE  pe3ylbTaThl  OCBOCHUS  MpeaMeTa  «XUMHUS»  OTPaXaroT
cOPMHPOBAHHOCTh  ONbITA TO3HABATEJIBHOW W  MPAKTUYECKOW JCSITEIBHOCTH
OOyYaroIIMXCS M0 peaTu3aliy MPUHATHIX B 0011€CTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpasKaaHCKOr0 BOCTIMTAHUS:



OCO3HaHUSl OO0YYalOLIMMHUCS CBOMX KOHCTHUTYLMOHHBIX MpaB M 0OS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MIPEJCTABIICHHS O COIIMAIBHBIX HOPMaxX U MPaBUIAX MEXIUYHOCTHBIX OTHOIIICHUI
B KOJIJIEKTHURBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKON AEATEIBHOCTU MPU CO3/IaHUM YUEOHBIX
MPOEKTOB, PEHICHUM YYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBIMOIHEHUM XUMHYECKHX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH NMTOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYTUX MPU aHAIHU3€E PA3IMYHbIX BUJIOB YUEOHOH AESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMA '

LICHHOCTHOTO  OTHOIIEHUS K MCTOPUYECKOMY M  HAYYHOMY  HACIIEIHIO
OTEYECTBEHHOU XUMMH;

YBaXEHUS K INPOLECCYy TBOpYECTBA B 00JIACTU TEOPUUM M MPAKTUYECKOIrO
IIPUMEHEHUSI XHMHUHM, OCO3HAHUS TOrO, YTO JOCTWKECHHS HAYKH €CTb pe3yJIbTaT
JUIUTENIbHBIX HAOMIOAEHUHN, KPOMOTIIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, OCTOSIHHOTO
Tpy/Ja YYEHBIX U IPAKTUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHHM U IIOCIEAYIOLIEM aHaIU3€e
UH(OpMAIUK O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBECHHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LICHHOCTH;

FOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIKH CBOUX TOBAPUILEH C MTO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUNA 3TUX OCTYNKOB;

4) popmMupoBaHHA KYJIbTYPHI 3/10POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOro o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U TMCUXHYECKOMY
3I0POBBIO;

coONo/IeHns mpaBwil  O€30MacCHOr0 OOpallleHus C BEUIECTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATEIBHOCTH;

NOHUMAaHUSI LIEHHOCTH MPaBUJ MHAUBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30MacCHOI0
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3A0POBBIO U KU3HHU JIIOJICH;

OCO3HaHUSl TOCHEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS );

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YU€OHO-UCCIIEA0BATEILCKOM JEATeTbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHUX BUIAX JEATCILHOCTH;

YCTaHOBKM HAa aKTMBHOE Y4YaCcTHE B PEIICHWH NPAKTUYECKUX 3a1a4 COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);



UHTEpeca K TPAKTHYCCKOMY HM3yYCHHIO TIpodeccwii  pa3inmyHoro  poja,
B TOM YHCJIC HA OCHOBE ITPUMEHEHUS MPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXXEHUS K TPYAY, JIFOISIM TpyAa U pe3yiabTaTaM TPYIAOBOU JEATSILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHOW TPACKTOPUU OOpa30BaHUS,
Oynymeld mpodeccuu W peaM3allid COOCTBEHHBIX J>KM3HCHHBIX IUIAHOB C y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWMHH, HWHTEPECOB M TOTpeOHOCTEH
00IIIECTBA;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKH IIeJIECOO0Pa3HOT0 OTHOLIEHUS K TMPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3€MIIE;

INOHMMaHUsl TJ00AJIbHOIO XapakTepa 3KOJOTMYECKMX MpoOJeM, BIUSHUS
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BaHUS JTOCTHKEHUN XUMHUU JJIsl PELICHUS
BOITPOCOB PALIMOHAIBHOTO ITPUPOIOIIOIB30BAHUS;

AKTHBHOT'O HEINpPUATUSA JCUCTBUM, MPHUHOCSAIIUX BPEJ OKPYXKAOLEH NPHUPOIHON
cpele, YMEHHUs IpPOrHO3MpPOBaTh HEOJATONPUSTHBIE 3KOJOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JENCTBUM U NIPENOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, HKOJOTHYECKON KYJIbTYpHI,
OIbITA JESATENBHOCTA JKOJOTWYECKOM HAIPaBIECHHOCTH, YMEHHsI PYKOBOACTBOBATHCS
UMU B I103HABATEIbHONW, KOMMYHUKATUBHOW U COLMAIBHON IPAKTHKE, CHOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIE0JIOTHU XeMO(poOuu;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAaHUs CHeU(UKN XUMUU KaK HayKu, OCO3HaHUS €€ poiu B (OpMHUPOBAHUU
pPallMOHAJIPHOIO HAYYHOT'O MBILUICHUS, CO3JaHUM  LEJIOCTHOTO  IPEICTABJICHUS
00 OKpY’KaroIieM MUpPE Kak O €UHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHWU MPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXPAaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW ITUBWIM3ALINY: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJM B CO3JIaHUM HOBOW 0asbl
MaTepUaNbHOW KYJIbTYphI, PEUICHUU TIJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOMN, TUIIIEBOM U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, 00CCIEUEHUHU YCIOBUM YCICIIHOTO TPyJa U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHMMAaHMS CYLHIHOCTH METOJI0B IO3HAHUS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIOJL30BaTh IMOTy4aeMbIe
3HAHUS JJIS aHajdu3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIETO MUpPA U MPOUCXOSAIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 00OCHOBaHHBIC 3aKIIOUEHUS] HA OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIMNXCS JAHHBIX C IEJIBIO TIOTYYEHUSI IOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XMMUUYECKUE 3HAHUS JJISI PElICHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaIIHSX;



MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUU MO XUMHUHU B COOTBETCTBUHU C >KU3HEHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pas3lMyHbBIX cdepax npodeccuoHambHOM
JEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpeIHero o01ero 00pa3oBaHus BKIFOYAIOT:

3HAYUMEIE TS dbopmMupoOBaHUS MHUPOBO33pPEHUS 00yyJaroImuxcs
MEXIMCIHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe IOHSATHUS, OTpaXKarollue
I[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpa U CIIEIU(PUKY METOJA0B MO3HAHMS, HCIIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPrus, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIN (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEI0BaHNUE,
HaOJII0/ICHNE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

VHUBEpCAIbHBIC y4deOHBIC JCHCTBUS (ITO3HABATCNbHBIC, KOMMYHHKATHUBHEIE,
peryisaTUBHBIC), obecnieunBarone GopMupoBanue (yHKIIMOHATBLHON T'PAaMOTHOCTH H
COI[MATTLHON KOMITIETEHIIMN 00yYaroIIuXCs;

CITIOCOOHOCTh OOYYarOUIMXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILIIMHAPHEIE,
MHPOBO33pPEHUYCCKHE 3HAHHUS U YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUS B ITIO3HABATEILHON U
COLMAJIBHOM MTPAKTHUKE.

MeTtanpeaMeTHBIC pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YU4COHBIMH
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joruvyeckue 1eHCTBU:

CaMOCTOSTENILHO (OPMYIIUPOBATH M aKTYaTU3UPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

ONpCACIIATE HCIIN ACATCIIBHOCTH, 3aJiaBasd MapaMCTPbl U KPUTCPUN UX JOCTHIKCHHA,
COOTHOCHUTDB PE3YJIbTATBI ACATCIBHOCTH C ITOCTABJIICHHBIMH LCIISIMH,

HCIIOJIb30BATh IIPpU OCBOCHUHU 3HaHUM HpI/IéMI)I JJOTUYCCKOI'O MBIIIIJICHUA — BBIJACIIATD
XapaKTCPHLBIC ITPHU3HAKN MOHATUU U YCTaHaBJIMBATb HMX B3aMMOCBA3b, HCIIOJIL30BATh
COOTBCTCTBYIOHINC IMOHATHA OJIL 00BSICHEHUS OTACIBbHBIX CbaKTOB u ﬂBHCHHﬁ;

BBI6I/IpaTB OCHOBAHHA M KPUTCPHUHU OJIA KJ'IaCCI/I(I)I/II(aI_[I/II/I BCIICCTB U XNMHNUYCCKHNX
pEeaKUunii;

YCTaHABJINBATb IMPUINHHO-CJIICACTBCHHLIC CBs3HU MCKIY N3y49aCMbIMU
SABJICHHUSIMU,

CTPOUTH JIOTHYCCKHUC PACCYKACHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, 10 aHaJ'IOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTH M IIPOTHBOPCHUYHA B PACCMATPHBACMBIX  SABJICHUAX,
dbopMyJIMpPOBaTh BHIBOJIBI M 3aKJTFOUEHUS;



MPUMEHATh B MPOILIECCE MO3HAHMS, MCHOJIb3yEMblE B XHMHUU CHUMBOJUYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJICIBHBIC MPECTABICHUS — XUMUUYECKHI 3HAK
(cuMBOJI) 3JIeMEHTa, XUMUYeckas (opmysia, ypaBHEHHWE XHMHUUYECKOW pEaKIuu —
IIPY PENICHUH YIEOHBIX TTO3HABATEIBHBIX U MTPAKTUICCKUX 33]1a4, IPUMEHSATH Ha3BaHHBIC
MOJICJIbHBIE TPEJCTABICHUSI Ui BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHIA.

Ba3oBnle ucciaenoBarejbCcKue 1eMCTBUA:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(opMyIMpPOBATH LEIH U 33JIa4H UCCIIEI0BAHUS, UCIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSITENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHS HAOJIIOJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3ysbTar, (OpMyIUpOBaTb OOOOUIECHUS WU
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIENOBAHUSA, COCTABIATH
00OCHOBaHHBIN OTYET O MPOJEIAHHOM padoTe;

MpUOOPETATH OIBIT YYEHUYECKON UCCIIEI0BATEIbCKONM U TPOECKTHOM IEATEIbHOCTH,
HPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PELICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB II03HAHUS.

Pabora ¢ unpopmanumeii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX WHGOpMaluu (HAyIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE mocoOusi, pecypchl MHTepHeTa),
aHAJIM3UPOBaATh UH(DOPMAIIMIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIupOBaTh 3aMPOCHl U IPUMEHSITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOopMaIuu, HEOOX0IUMOH JIJIsl BHITTOJIHEHUS! YUEOHBIX 33a]1a4 ONPEEIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTHUMAIBHYIO (DOopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, 1UarpaMmbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAYUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPHU paboTe ¢ XUMHUYECKOU
uHbopMaluet: IPUMEHITh MEXIpeIMETHbIE ((hU3HUecKue U MaTeMaTUYeCKUe) 3HaKu U
CUMBOJIBI, (HOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3aJIaBaTb BOIIPOCHI IO CYHICCTBY O6CY)I(I[aeMOI>'I TEMBI B XOA€ JUajiora
W/WIU  JUCKYCCHHM, BBICKA3bIBaTh WJIEH, (HOPMYIUPOBATh CBOU  MPEIJIOKCHUS
OTHOCHUTCIIBHO BBITIOJIHCHHU A HpGI[JIO)KCHHOfI 3aJadu,



BBICTYNIaTh C TPE3CHTAIMEH pEe3yJbTaTOB IO3HABATECIBHOW JCSTEIBHOCTH,
HOJYYCHHBIX CaMOCTOSTEIIBHO HMJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBIMOJHECHUH
XUMHYECKOTO JSKCIICPUMEHTa, MPAKTHYECKOH pabOThl 110 HCCIICIOBAaHUIO CBOHCTB
U3ydaeMbIX BEIECTB, pealli3alid Yy4eOHOTrO NpoeKTa W (OPMYJIHpPOBATH BHIBOJIBI
10 pe3yJibTaTaM IMPOBEJACHHBIX HCCICIOBAHMN MYTEM COTJIACOBAHMS IMO3UIIMIA B XOJE
oOCyXIeHHsI 1 OOMEHa MHEHUSIMH.

PerynsitTuBHble YHUBepPCaJibHbIe Y4eOHbIE HeHCTBUS

CaMOCTOSITEJIbHO ~ IUTAHUPOBAaTh M OCYILECTBJIATH CBOIO  ITO3HABATEIbHYIO
NesITeIbHOCTh, OmIpeAenss e€ Ielu U 3aJauyd, KOHTPOJIMPOBAaTH U IO Mepe
HE00XO0IMMOCTH KOPPEKTUPOBATH MpeIaraeMblil aJITOPUTM JCHCTBUM MPH BHITOJTHEHUH
y4eOHBIX M HCCIEAOBATEIbCKUX 33a/a4, BEIOMpaTh Hanbosee 3PPEeKTUBHBIN cmocold ux
pelieHus ¢ y4TOM MOTydeHHUsI HOBBIX 3HAHUN O BEUIECTBAX M XUMUYECKUX PEaAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENbHOCTH Ha OCHOBE CaMOaHalIu3a |
CaMOOILIEHKHU.

INPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XHMHs OTPaKaloT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABIISIOUIEH €CTECTBEHHO-
HAYYHOU KapTHUHBI MUPA, POJIM XUMHUH B MO3HAHUH SBJICHUN TPUPOJIBI, B GOPMUPOBAHUHT
MBILUIEHUS] U KYJIBTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOMN
JUISL PELIeHUs] TPaKTHUYECKUX 3a7ad W JKOJOTUYECKM OOOCHOBAHHOIO OTHOIIECHUS
K CBOEMY 37I0POBBIO U TIPUPOTHON CPEJIE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOIOJIATAl0IIINE
NOHATHA (XUMHYECKUN DJIEMEHT, aTOM, JJIGKTPOHHas 00O0J0YKa aTroma, MOJEKyJa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIHLHOCTh, XMMHUYECKasl CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpaliéHHas ), MOJb, MOJISIPHAsl Macca, MOJISIPHBIN 00bEM, YTIIEPOTHBIN
cKeneT, GyHKIMOHAIbHAS TPyIIa, paJuKall, H30MEepHsl, H30MEPhI, TOMOJIIOTUYECKUH Psif,
TOMOJIOTH, YIJIEBOJAOPOJIbl, KHCIOPOJI M a30TCOAEpXkAalllue COECTUHEHHs, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUU; MUPOBO33pPEHUECKHE 3HAHUS,
JeKale B OCHOBE MOHUMAHMS MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUM,
(dakToNIOTUYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHHMH M O€30MacCHOM
UCIIOJIb30BaHUU BAXKHEHIIMX OpPraHMYECKHX BEIIECTB B OBITY M IPaKTHUECKOH
JIESITEIBHOCTH Y€JI0BEKa,

cOPMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHblE TNPU3HAKU MOHITHIA,
yCTaHaBIMBaTh UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME  IOHSATHS
IIpU OMMCAHUU COCTaBA, CTPOEHUS U MPEBPALLEHUI OPraHNYECKUX COCTMHEHU;

cOPMUPOBAHHOCTH ~ YMEHHMM  HCHOJB30BaTh  XMUMHYECKYIO CUMBOJIUKY
JUIS COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOM) hopmyit



OPTraHUYECKUX BEILECTB U YPABHEHHN XMUMHUYECKUX PEAKIUN, U3rOTaBIMBATH MOJAEIH
MOJIEKYJT ~OpPraHMYECKUX BEIIECTB I WUIIOCTPAlMM WX  XUMHUYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIIUBATh MPUHAJIEKHOCTh H3YUYEHHBIX
OpPTaHUYECKUX BEIIECTB IO WX COCTABY M CTPOCHHUIO K OMPEACIEHHOMY KJIacCy/TpyIe
coeIMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ U  a30TCOACpKAIIUE  COCIUHEHHS,
BBICOKOMOJICKYJISIPHBIE COCAMHEHMS), JaBaTb WM Ha3BaHUS 110 CHUCTEMAaTHUYECKOU
Homenkimarype (IUPAC), a Takke NPUBOJWTH TPHUBHAIBHBIC HA3BaHHS OTICIBHBIX
OpPraHUYECKUX BEUIECTB (ITHIICH, TPOIWIICH, alleTHIIEH, STHJICHTJIMKOIIb, TIIULIEPUH, (PEeHO,
dbopmanbIerua, areTalbIerua, MypaBbHHAs KHCJIOTA, YKCYCHAsh KUCJIOTA, OJICHMHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, leJUTI0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPENEISATh BUbI XUMUYECKOM CBSI3U B OPraHUUECKHUX
COEIMHEHUSX (OJIMHAPHBIC U KPATHEHIC);

c(hOPMHUPOBAHHOCTh yYMEHUSA NPUMEHATh TOJOKEHHUS TEOPUU  CTPOCHUS
oprannueckux BemiecTB A.M. bytiepoBa s 0OBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHSI MaCChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUHN XapaKTEpU30BaTh COCTaB, CTpPOEHHUE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OPTaHHMYECKUX
BEIIECTB (METaH, 3TaH, TWIEH, MPOMWIEH, alleTuiIeH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30J, METaHON, 3TAaHOJ, JTHJICHTJIMKOJIb, TJIUIECPHUH, (EHOJI, aIleTabICTH]I,
MypaBbHHasi U YKCYCHAasl KHCIIOTBI, TJIIOK03a, KpaxMmall, LEJUII003a, aMUHOYKCYCHas
KHUCIIOTAa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIYy HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU C UCTIOIh30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh HWCTOYHUKHU YTJIIEBOJOPOTHOTO
ChIpbs (HE(Th, IPUPOIHBINA Ta3, yroyib), CIOCOOBI MX MEpepabOTKH U MPAKTUUECKOe
MIPUMEHEHHUE TTPOIYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOUTH BEIYUCIICHUS TI0O XUMUYECKUM YPaBHEHUSIM
(macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU 10
U3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX  BEIECTB
WJIU TIPOIYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAy4YHOTO TMO3HAHUS, UCTOJIb3YEMbIX B XUMHH MPU M3YUCHHUH BEIIECTB U XUMHUYECKUX
ABJICHUN (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BaTh
CUCTEMHBIC XUMUUYECKUE 3HAHUS JJISI IPUHSTHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM,;

c(hOpPMHUPOBAHHOCTh YMEHHMM COONIOJATh MpaBuja IOJb30BAHUS XHUMHUUYECKOM
MOCy 101 1 1abOpaTOPHBIM 000PYI0BAHUEM, a TAK)KE ITpaBUjia 0OpAILICHHS C BEIIIECTBAMU
B COOTBETCTBUH C MHCTPYKITUSMH TIO BBITIOITHEHUO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

cOpPMHUPOBAHHOCTh ~YMEHUW  IIJIAHUPOBATh U BBIMOJHATH  XUMHUYECKHUH
AKCHEPUMEHT (TIPEBpAlIEHUs OPraHUYECKUX BEIIECTB NMPU HArpeBaHWU, IOIYYEHHE
ATUJIEHA M HM3YYEHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKIIMH OPTaHHUYECKUX BELIECTB,
JieHaTypaiys OeJIKOB MpPH HarpeBaHWM, I[BETHBIC PEAKIIUM OEJIKOB) B COOTBETCTBUU



C IIPaBHJIaMU TEXHUKHU O€30MACHOCTH MpU OOpalIeHUH C BEIIECTBAMH U J1a0OPaTOPHBIM
00OpyZOBaHUEM, MPEICTABISATh PE3yJIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3alliCU YpaBHEHUI COOTBETCTBYIOIIMX PeaKIMid U POPMYIHUPOBATH BHIBOABI HA OCHOBE
ITHX PE3yJIbTAaTOB;

c(hOPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uH(GOpPMAIINIO, TOTYYaeMYI0 U3 PAa3HBIX UCTOYHHUKOB (CpeICTBa MAaCCOBOM MH(pOPMAIIH,
WHTEepHET U IpyruXx);

c(hOpMHUPOBAHHOCTH YMEHHUH COOIOATh TIPABUIIA SKOJIOTHIYECKHU 1EIIeCO00Pa3HOTO
MOBEICHUS B OBITY U TPYJAOBOU ACSITEIBPHOCTH B LEJISIX COXPAHECHUS CBOETO 370POBBS U
OKpY’KaloIlel MPUPOAHON Cpeabl, OCO3HABaTh ONACHOCTh BO3JACUCTBUSA Ha >KUBBIC
OpraHu3Mbl ONPEEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMmbici nokaszatens [1/K,
MOSICHATh HAa TpPUMEpax CHOCOObI YMEHBIICHUS W MPEJOTBPAIEHUS HX BPEIHOTO
BO3/ICHCTBHS Ha OPTaHU3M YEIIOBEKA;

s OOYyYaromMXCsi C OTPaHHMYEHHBIMH BO3MOXKHOCTSAMHU 3/J0POBBS: YMEHHE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CTIETIBIX M CIA0OBUASIIMX OOYyYalolUXCS: YMEHUE MCMOJIb30BaTh PebeHO
TOYEUHYIO cucTeMy oO0o3HadeHui JI. bpaiis uist 3anucu XuMU4ecKux GopMyL.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeopraHuYecKas XUMUS
OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHUUECKON COCTaBJISIFONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa, pPOJA XHMHUU B T[IO3HAHUU SIBJICHUW MOPUPOJIBI, B
(GhopMUPOBAHUM MBINIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (hYHKIIMOHAILHON TPAaMOTHOCTH,
HEOOXOIMMOW JJI PEIICHHS TMPaKTHYECKUX 3a7ad M IKOJOTHMYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO Y IPUPOJHOM CPENE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOTIOJIATAIOIIINE
HOHATHS (XUMUYECKHI BJIEMEHT, aTOM, HM30TON, S-, P-, O- BIEKTPOHHBIC OpPOHTAIU
aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMHYECKas CBsI3b (KOBAJICHTHas,
HMOHHAs, METAJJTMYECKasi, BOJAOPOAHAS ), KPUCTATUIMUECKAs PEIIETKA, TUIThl XUMUYECKUX
pEaKLuii, pacTBOP, JICKTPOIUTHI, HEANEKTPOJIUTHI, INEKTPOJUTHIECKAS AUCCOLMAINS,
OKHUCJIUTEb, BOCCTAHOBHUTEb, CKOPOCTh XHUMHYECKOW pEaKIUH, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHSI AJICKTPOJUTHYECKOM JTUCCOILMAIIUH,
nepuoguueckui 3akoH .M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MACChl BEILIECTB, 3aKOH
COXpPAHEHHS U TPEBPAICHUS YHEPTUM MPU XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIU€e B OCHOBE
MMOHUMAHHUS TPUIMHHOCTA W CHCTEMHOCTH XMMHYECKHX SIBJICHHH, (hDaKTOJIOTHUYCCKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYEHNUH M 0€3011aCHOM MCTIOIB30BAHIH BAXKHEUIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOUN JEATEILHOCTH YEIOBEKA;



c(OPMUPOBAHHOCTh YMEHUM BBISBIATH XApPAKTEPHbIE MPU3HAKU TOHATUH,
yCTaHaBJIMBAaTh WX  B3aMMOCBS3b, HCIOJIB30BATh  COOTBETCTBYIOIIME  IOHSTHUS
MIPU ONMCAHUKM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

chOpPMUPOBAHHOCTh ~ YMEHHM  HUCHOJB30BaTh  XUMHYECKYIO CUMBOJIUKY
JUIS  COCTaBieHHA (OpPMyJ BEIIECTB U YPaBHEHHHW XUMHUYECKHX  PEaKIIHii,
cucremarnyeckyro HoMmeHkinarypy (IUPAC) u TpuBHallbHbIE Ha3BaHUS OTACIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHbIid ras, yriieKUCiblid ra3, aMMHaK, TamiéHas U3BeCTb,
HeraméHas U3BeCTh, MTUThEBAsl COAa, MUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUW OIpPENeNsaTh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX AIEMEHTOB B COEIMHEHMSIX PA3JIMYHOTO COCTAaBa, BUJ XUMHYECKOU CBS3H
(koBaJieHTHasi, MOHHAsl, METAJUIMYECKas, BOJAOPOAHAs) B COEAMHEHMSX, THUII
KPUCTAJUIMYECKON PEeETKU KOHKPETHOTO BelllecTBa (aATOMHasl, MOJICKYJIIpHAsi, HOHHAS,
MeTaJUInYecKas), XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX COCAMHEHUN;

c(OPMUPOBAHHOCTh YMEHUM YyCTaHABIMBATh MPUHAMJICKHOCTh HEOPTaHUYECKUX
BEILIECTB IO HX COCTaBY K OMNpEAECNIEHHOMY KJAacCy/TpYIIE COEAMHEHHH (IIpOCThie
BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCHIbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIE
TUJIPOKCHUIBI, COJIH);

c()OPMHUPOBAHHOCTh YMEHHUH pPAacKpbIBaTh CMBICI IEPUOJAMYECKOTO0  3aKOHa
JI.1. MenneneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYEeCKuX djemeHToB 1-4 mnepuogoB Ilepuogmueckoil cHUCTEMbl XUMHUYECKHX
anemenToB JI.M. MeHeneeBa, UCTIONB3Ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OPOUTAITNY,
(QHEPTeTHUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XAMHUYECKUX 3JIEMEHTOB M UX COCAWHEHUU IO mepuoaaM W rpynnam llepuoanueckon
cucTeMbl XuMHYeckux sjaemenToB .M. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA  HEOPraHUYECKUX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,  MOJATBEPKIAThH
CYIIECTBOBAHME T'€HETHUYECKON CBA3M MEXKIAYy HEOPraHMYECKUMH  BELIECTBAMH
C IOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

cOPMUPOBAHHOCTh YMEHHUS  KJIACCUPUIMPOBATH  XUMHUYECKHE  PEAKIUU
N0 Pa3jMYHbIM MpU3HAKaM (YUCIYy M COCTaBy pPEarupyromux BEUIECTB, TEMJIOBOMY
abdexTy peakiuu, HU3MEHEHUI0 CTENEHEH OKUCIEHUS JJIEMEHTOB, OOPaTHUMOCTH
pEaKIMK, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJIATH YPABHEHMS PEAKIUN pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIE ypaBHEHUS pPEaKIUid MOHHOTO OOMEHa, YYWUTHIBAs YCJIOBUS,
MIPU KOTOPBIX ATU PEAKIIUU UAYT JI0 KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUW  TPOBOJAWUTH  PEAKIHMH,  MOJTBEPIKIAIOIIHE
KaUYeCTBEHHBIN COCTaB PA3JIMUHbIX HEOPTaHMYECKUX BEIECTB, PACIIO3HABATH OINBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIIECTB;

chOPMHUPOBAHHOCTh ~ yYMEHUH  pPACKPBIBATh  CYIIHOCTh  OKHCIHTEIHHO-



BOCCTAHOBUTEIHHBIX PEAKIIUN TTOCPECTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3THX
peakuuii;

c(hOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peaknuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIITHEro Bo3aehcTBus (mpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTEPHU30BATh XHUMHYECKHUE MPOIIECCHI, JICHKAIIHEC
B OCHOBE MPOMBIIUIEHHOTO TMOJYy4YEHUSI CEPHOM KHUCIOTHI, aMMHakKa, a TaKkKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
nmpo0eMax XUMHIECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHU MPOBOJAUTH BBIYUCICHUS C HCTIOJIH30BAHUEM TTOHSITHS
«MaccoBas J10J1s1 BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEUIECTB, TEIJIOBOTO 3 dekTa
pEeaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, MPEBPAIICHUS U COXPaHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHMI COONIOJaTh MpaBUjia MOJb30BAHUS XUMHYECKOU
MOCYJI0i 1 1a00paTOpHBIM 00OPYIOBAHUEM, a TAKKE IIPABUIIa OOPAILIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH I10 BHITMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUUIAHUPOBATb U BBINOJHATH  XUMHUYECKUHU
OKCIIEPUMEHT (pa3jioKEHUE TMEepPOKCUIa BOJOPOJa B TMPUCYTCTBUU KaTalu3aropa,
OTpeieSICHHE Cpebl PAaCTBOPOB BEIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHIUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW PEaKlUU, Peakliuid UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIIMK Ha Cyb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHSI, pelIEHNE AKCTIEPUMEHTATBHBIX 3a7a4 1o TeMaM «Metaibsy u « HemeTramib»)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MACHOCTH MIPH OOpAIICHUH C BEIIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTABISATh  PE3YJbTaThl  XUMHYECKOIO
KCcepuMeHTa B (opMe 3amucu YpPaBHEHUM COOTBETCTBYIOUIMX pEaKuil U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aAHAJIM3UPOBATh  XUMHUYECKYIO
uH(poOpMaIUIO, TOJY4aeMyld M3 pa3HbIX HMCTOYHUKOB (CpeicTBa  MaccOBOM
KOMMYHUKaINKU, THTEpHET U IpyTrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIOAATh PaBUiia IKOJOTUUECKHU 11€JIeCO00pa3HOT0
MOBEJICHUS B OBITY U TPYJOBOU ACATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXarUed NPUPOAHOM Cpenbl, OCO3HABATH OIACHOCTb BO3JACHCTBUS HA KUBBIC
OpraHu3Mbl ONpEACIEHHBIX BEIIECTB, MOHUMAas cMmbica mokazatens [IJIK, mosicHATh
Ha TIPUMEPAX CHOCOOBI YMEHBIIICHUS U MPEIOTBPAIICHHS UX BPEIHOTO BO3IACHCTBUS
Ha OpraHu3M 4YeJI0BEKa;

JUIsi  OOYyYaromMXcsi C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH  3JI0POBbS: YMEHUE
MPUMEHSThL 3HAHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJax TO3HAHMUS BEUIECTB U
XUMHUYECKHUX SIBJICHUH;

JUTSL CJICTIBIX M CJIA0OBHUISIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh PenbedHO
TOYEUHYI0 cucTeMy o0o3HaueHuil JI. bpaiins s 3anucu XuMu4eckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJaroImmXxcs

y4eOHOT0 MpeMeTa

Pa3n

ea 1. Teoperuueckue oc

HOBbBI OPpranu

YecKOU XUMHUH

1.1

IIpenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpeaMeT oprannyecKkor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUHU HOBBIX BEIIECTB
Y MarepuanoB. Teopus CTpOCHUs
OPraHUYEeCKUX COCIUHECHUIN

A.M. byTtnepoBa, €€ OCHOBHBIC
nosioxkeHusi. CTpyKTYpHBIE (HOPMYJIBI
OpraHUYECKUX BELIECTB. [ omoorus,
n3oMepusi. XMUMHYECKasi CBSI3b

B OPTraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpeacraBnenue o KinaccUPpUKaALUU
OpraHnveckux BeniectB. HoMenkiarypa
OPTaHUYECKUX COCTMHEHUH
(cucteMarnueckas) U TPUBUAIIbHbBIC
Ha3BaHUs BAXHEUIINX MPEICTABUTEIECH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNEPUMEHTAIbHbIE METOAbI
U3y4YeHHS BeleCTB U UX MpeBpPallleHH:

PackppIBaTh CMBICT H3y4a€MbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSATh MOJIOKEHUS TEOPUN
CTPOEHUS OPTaHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON) POopMyJI OpraHUYECKUX
BEILECTB.

OnpenensaTs BUIbI XUMUYECKON CBA3U
(onMHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpeiBaTh poib OpraHM4eCKOr XUMUN
B IPUPOJE, XapaKTEPU30BATh €€




e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIEeCTB MIPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

e JlaGopaTOpHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE ONBITHL; IPOBOAUTH
Y OIKCHIBAaTh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
duznyeckrue 1 XuMUYECKUE CBOWCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HAaXOKJEHUE B IPUPOJIE, IOJYyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHHUS,
raJIOT€HUPOBAHMUS, TUAPATALUH,

PackpbIBaTh CMBICH H3y4aeMBbIX
MOHATHUM (BBISIBISTH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMYJT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NpUHAMJICKHOCTD
BEILIECTB K ONPENCIICHHOMY KJ1acCy




OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
Hax0XJICHUE B IPUPOJIE, TOIYYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHE, pEAKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI DS/,
ALIETUJIEH — NPOCTEUIINIMA
MPEJCTABUTEINh AJIKUHOB: COCTAB,
XUMHYECKOE CTpoeHue, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, MTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTnyeckue
YTJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bHU3UYECKUEe U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYUYEHHUE

1 IpuMeHeHue. Biausaue 6eH3oia

Ha OpraHu3M 4esoBeka. I'eHeTnueckas
CBSI3b YIJIEBOJOPOIOB

YIJIEBOJOPOJIOB MO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYECKOM HOMEHKIIATYypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJOPO/IOB.

OnpenensiTe BUIbl XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIIE€BOJ0PO/IOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH301a, TOJIyoIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYII.




2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
ra3el. HedTh 1 €€ mpoucxoxueHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepadoTKu HeTU, UX IPUMEHEHUE
B IIPOMBIIIVIEHHOCTH U B OBITY.
KameHHBI yroiap U IPOIYyKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— komutekiuu «HedpTe» u «Yronby;

— BuaeodparmenT «Bynkanuzarms
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJIOPO/Ia B OPraHMYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJIaCTMAcC, KAy4YyKOB M PE3HHBI;

— MOJICJTMPOBAHHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBOKWCTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (J1a0OPaTOPHBIE OMBITHI U
IpaKTUYECKHE paboThl).

CrnenoBath npaBuiaM 0€30MacHON
paboThI B J1abOpaTopHuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBujIaM OOpaleHus ¢ BEIIeCTBaMU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHUS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOANTE BEIYMCIICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHuYeCcKOTO BEIECTBA,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.




e PacuéTHbIe 3a1a4n:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl IO YPAaBHEHUIO XUMHYECKOM
peaKunu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO ITO3HABATEIHHYIO
NeSITebHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON y4eOHO
JESTEIBHOCTH

Hroro no pazneny
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Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHsI

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHUE U XUMUYSCKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaTOMHbBIE CIIUPTHI: STHUJICHTITUKOJIb
Y TJIULEPUH, XMMUYECKOE CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noIornYecKoe 1eiCTBHUE

Ha opraHu3M 4esioBeka. [IpuMenenune
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHSATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIIEHHOMY KJIaccy
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS




®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TrNYECKOe JICUCTBUE

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaibAETua U
areTanbAeTu, XAMHUUECKOe CTPOCHHE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTyUCHHUE U
IPUMEHEHUE.

OIHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMeHenre. CTeapuHoOBasi U OJICMHOBAS
KHUCIIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KHCIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHbIE
KapOOHOBBIX KUCHOT. ['nponus
CII0KHBIX 3GupoB. XKuphl Kak

OTAEJIBHBIX MPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, PU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3bI ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/ly HUIMU U IOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUTSL AKUBHEICSI TETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha MpUMepax CrocoObl yMEHBIICHUS




MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ UAPOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
MIPOCTENIIIMN MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXOXK/ICHNE B IIPUPO/IE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAS PEAKIIS C HOJO0M).
DKCcNepruMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB M UX NMpeBpallleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1a00PATOPHBIE OIBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBathb npaBuiiaMm O€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
npaBuiiaMm oOpaleHus ¢ BellecTBaMu

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJIHEHUSI J1TaOOPATOPHBIX OMBITOB

U MPAKTUYECKUX PabOoT MO MOITYISHUIO
Y U3yYEHUIO0 OPraHUYECKUX BEILECTB.
[IpencraBisTh pe3ysbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYKCIICHHS

JUTSL OTIPEICIICHUS] MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHHUIO XUMUYECKOU PEaKITHH.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYILECTBIISATh CBOIO [I03HABATEIIBHYIO
JESITENIbHOCTD; PUHUMATh aKTUBHOE




e JlaGopaTopHBbIE ONBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICVCTBUE TNIMIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH ATIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacuérHble 3a1a4u:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U IO Macce
(00beMy) IPOTYKTOB CTOpPaHUS,

— pacy€Thl O YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4acTue B IpyNIoBoi yueOHOU
JIESITETbHOCTH

Hroro no pazneny
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Paznen 4. A3oTcoaep:kainiye opraHudecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METUJIAMHH — IPOCTEUIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBISIT UX XapaKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh




C KUCIIOTaMU ¥ TOPEHUSI ), HaXO0XKICHUE

B IIpUpojie. AMUHOKHCIIOTHI KaKk
aMdoTepHbIe OpraHUYeCKUue COCTUHCHUS.
du3nyeckrue 1 XUMUYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TIIMINHA).
buonornueckoe 3HaueHUEe aMUHOKHCIIOT.
CuHTE3 NENTHIO0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, Ka4eCTBEHHBIE PEaKITHH
Ha OEJIKH.

DKCNepuMeHTATbHbIE METOIbI
H3y4eHHUsl BellleCTB U UX MpeBPallleHH
e J[emoHCTpanuu:

— JeHaTypamus OCJIKOB MPU HarpeBaHUH;
— IIBETHBIC pEaKIUK OEITKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIl€HHON ) POpMYII OpraHUYECKUX
BEILECTB.

Onpenensars MPUHAAIEKHOCTh BELIECTB
K OIPEICIICHHOMY KJIaccy 10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKON HOMEHKJIATypeE;
MPUBOJNUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJbHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHHUN (METUIIaMUHA, TJIMLMHA,
OCIIKOB).

OnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

JUISl OpTaHr3Ma YeJI0BEKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyIlIoBoi yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE ITOHATHSI XUMUAHN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

BiageTs n3zydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUI U PUMEHSTh 3TU
MOHATHUSA IIPU ONMCAHUH COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYyII
BEILIECCTB U YPABHEHUN PEAKLIMI
MOJINMEPHU3ALIMH U TTIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE




BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
HU3yYeHHsI BEeLECTB U X NMpeBpPALIeHM:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TO3HAHUS — HAOII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34




11 KJIACC

No
i\t

Haumenosanue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoO€ conepkanue

OCHOBHBIE BUIBI I€ATEIHHOCTH
00yJaroImMXcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

1.1

CtpoeHue aTOMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MenneneeBa

3

Xumnyecknii aneMent. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUEeCKUEe YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTter. OcoOeHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Tepnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHToB 1. I. MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIaM U
nepuoaaM. 3Ha4€HHE MePUOTUYECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackpbIBaTh CMBICT H3y4a€MBbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBAThH UX
B3aMMOCBSI3b.

PackppIBaTh CMBICIT IEPHOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTETBEHYIO ¥ IPOTHOCTUYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
3JeMEeHTOB 1—4 nepuoaoB, UCTIOIb3YS
MOHSATHS S-, P-, d-371€KTPOHHbBIE
opOuTaNTH, YHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COCIUHECHUN

0 MEPUOJIaM U IpyIIam
ITeprnoanueckoi CUCTEMBI

1. . MenaeneeBa




anemeHToB .. Meneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4eHNsI BEeLECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpalMu:

Buast Tabmun «Ilepuonuueckast cucrema
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/IG BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOM
cBs13U (OOMEHHBIN U IOHOPHO-
aKIenTOpHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEIHLHOCTh. CTEIIEHB
okuciienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunbl KPUCTATTUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbIBaTh CMBIC H3y4aeMbIX
NOHATUH (BBIIEIATH UX XapAKTEPHBIE
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1J11 00bICHEHHSI OTAEIIbHBIX
(aKTOB U SIBICHHI.

OnpenensaTs BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAININYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensitb BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOINTH BBIYMCIICHHUS

C UCIIOJIb30BAaHNEM MOHATHUS «MacCOBas
JI0JI BEILIECTBA B PACTBOPEY.

Biagets n3y4aeMbIMM XUMUYECKAMHU




Krnaccuduxkaryss HeopraHu4ecKux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEUIECTB.
JKCNepUMEHTAIbHbIE METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpaLleHuI:
e /lemoHCTpanuu:

— MOJIEIH KPUCTAIMYECKUX PEUIETOK.
e PacuéTHEle 3agaun:

— pacyeTsl C UCIOJIb30BAHUEM MOHATHUS
«MaccoBas J10J1s1 pACTBOPEHHOIO
BELLECTBA»

1.3

XUMUYECKHUE
peakuumn

Xumnueckas peakuus. Knaccudukanus
XMMHUYECKUX PEAKLINI B HEOPTaHUYECKOU
Y OPTaHMYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [laremnse.
DIEKTPOIIUTHYECKAS] TUCCOLIALIMS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIa,
HEWTpalibHAasl, Ieao4Has. Bogopoausii

MTOHSTUSMHU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN PEaKINK OT Pa3InIHBIX
(haxkTopOB.

Onpenensarb XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeiicTBus (npunnun Jle [latensbe).
CocTaBnsTh ypaBHEHUS peakiui
Pa3TUYHBIX TUIOB; TIOJHBIC U
COKpaIll€HHbIC YPABHEHUS pPEeaKIuit
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHUSI,
MIPU KOTOPBIX ITH PEAKITUH HIYT

JI0 KOHIIA.

Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOIIOICHUE U OTTMCAaHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIMSHHIO Pa3INYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
00opyI0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl




noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHMYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenne ANeKTPOoIIn3a.
JKCIepUMEHTAIbHbIE METOIbI
U3y4YeHHUsI BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— pPAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBUM KaTaJll3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
WHJUKaTOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bousitnue pa3nuduHbix (pakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIINH.

e PacuérHble 3a1aun:

— pacyeTsl 10 YPABHEHUSIM XUMUYECKHUX
peaxkiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aMiCH YPaBHEHHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTD BBIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHCJIC TEPMOXHUMHYCCKHE
pacyEThI

Hroro no pazaeny
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Merauisl

6

Mertamisl. [lonoxxenne MeTamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme GU3nvIecKrue CBOMCTBA
MetasuioB. [IpuMeHneHre Metamios

B OBITY, pupojie U TexHuke. CriiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. OO01re crocoObl
noyiyaeHust MmetaiioB. Kopposus
MeTauioB. CriocoObl 3aIUThI

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX noarpymnm (IA-rpynma,
[TA-rpynna) [lepronueckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUJIA ATTFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMBbI XUMUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUPOKCHUIBI, COJIH).
JKCHepuMeHTATbHbIE METOAbI
H3Yy4YeHHs BellleCTB ¥ MX NpeBpaLlleHUI:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbBIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, 1J1 00BICHEHUSI OT/ICIIbHbBIX
(aKTOB U SIBICHHI.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COEUHEHUN C YIETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONMCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIINX COCTMHEHUM, TTOATBEPKAast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
pPEaKUNil; MPUMEHECHUE METAIUIOB

B Pa3MYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-




e JleMOHCTpalUu:

— KoJUIeKIMs « MeTasuibl U CIIIaBbD.

e JlabopaTOpHBIEC OTIBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 110 TeMe «MeTayuibDy.

e PacuérHbie 3anauu:

— pacydeTbl Macchl (00beEMa, KOJTUYECTBA
BELIECTBA) MPOAYKTa PEAKIUH, €CIIU
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEJEICHHON MacCOBOM JOJIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIBHBIX PEaKUn
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaKIIUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIIKE B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — MTPOBEICHUE,
HAOJII0/IEHUE U OTTIHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHIE
paboThI).

[IpencraBisTh pe3ysbTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1eiaTh BEIBOBI HA UX
OCHOBE.

CrnenoBaTh paBUiiaM TMOJIH30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BBIYKCIICHHS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIINH.
CaMoCTOSITENBHO MJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATENBHYIO




JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B TPYIIOBON yueOHOi
JEATEIBHOCTH

2.2

HemeTamisl

Hewmertamel. [TonoxeHne HEMeTaIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI ATOMOB.
®du3nveckre CBOMCTBAa HEMETAILIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponacoaepxaiine KucioThl.
Bonopoanbie coequHeHust

HEMETAILIOB.

JKCIEePUMEHTAIbHbIE METObI
H3y4YeHHUS BelleCcTB

U MX NPeBPALCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aUMMOJICMCTBUE MEIA C A30THOM
KUCJIOTOM pa3JINyHON KOHUEHTPALUY.

e JlabopaTOpHBIEC OTIBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHSITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILIECTB, /111 00BICHEHUSI OT/ACIIbHBIX
(aKTOB U SIBICHH.

OOBSACHTH O0IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCIMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TMOJIOKEHHS

B [lepronnueckoi cucreme
XUMUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCIMHECHUH, TTOITBEPKIast
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKIuu.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OTUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUUYECKOU
JEATEIIBHOCTH YEJIOBEKA.




e [IpakTrueckue paboThI:
Ne 3. Pemenue skcriepuMeHTAIbHBIX

3anay o teme «Hemeramibn.

e PacuérHrle 3a/1auu:

— pacyeThl MacChl BEIlIeCTBa

WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM
00bEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; paCU€Thl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHn4ecKre
KUCIoThl. Heopranmueckue u
OpraHuyecKre OCHOBaHUsA. AMQoOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEHMs. | eHeTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUECKHUX
pEeaKuuil.

PackpbIBaTh CyIIHOCTH OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOI'O OaJlaHCa 3TUX PEAKIUH.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BEUIECTB,
pacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOIME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/IEHUE U OTTIHUCAaHUE XUMUYECKOTO
HKCIIEpUMEHTA (IeMOHCTPAMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBusTh pe3ynbTaThl
XUMHYECKOTO PKCIIepUMEHTa B hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX
peaxkuuil ¥ enaTh BbIBOABI HA UX
OCHOBE.




CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKO MOCY10M 1 1a00paTOPHBIM
o0opyI0BaHUEM.

[IpoBOINUTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUN.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOH
JEATEIbHOCTH

Hroro no pazneny 17
Pasznea 3. XumMusd 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponp xuMuu B o0ecrieueHun PackpbpIBaTh posib XUMUU B pEIICHUN

AKOJIOTMYECKOH, SJHEPreTUUECKOUN 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MpUMEpax
MPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MAaTEPHUAIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
37I0pOBBE YETIOBEKA; MpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YeTIOBEYECTBA,
OMHUCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHSI XUMHUYECKON HAyKHu U
TEXHOJIOTHUHU.

[TpumensTh mpaBmiIa 6€30MacHOTO
oOpalleHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B MIOBCEHEBHOM
KU3HU, TIPaBUJIa TTOBEJCHUS B IEIISAX
cOepeKeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOJTHON CpeJIbl; TOHUMATh BPe/l
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpTaHU3MBbI ONPE/ICTICHHBIX BEIIECTB
cMbica nokazarens I1JIK, moscHATh




IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KM3HU. bpiTOBas
XHUMHAYECKasi TPaMOTHOCTb

Ha MpUMepax crocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3JCHUCTBUS.

AHanM3UpoBaTh U KPUTUYECKU
OLIEHMBATh MH(OPMAILINIO, CBSI3aHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaroIIeH
CpEIbl.

Hcnonb30BaTh NOJyYEHHbIE 3HAHUS U
IpeJICTaBICHUs O chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuie npodecCHoHATbHOU
JEATEIBbHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
npo0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€
perIeHus

Hroro no pazuneny

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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