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MNOACHUTEJIbHAS 3AIINCKA
Paboyas mporpamma coctaBjieHa B COOTBETCTBHH C:

- ®enepanbHBIM 3aKOHOM OT 29.12.2012r Ne273-03 «O6 o6pazoBanuu B POy (¢ MBMECHEHHUSIMH);

- TpeboBanusaMu DeneparbHOTO TrOCYyIapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHEro oOmIero
o0Opa3oBaHUs, YTBEPKACHHOTO MpuKkazoM MuHoOpa3zoBanusi Poccuiickoii @enepammu ot 17.05.2012r Ne
413 (c U3MEHEHUAMN);

- OepepaibHON 00pa30BaTEIBLHONM IPOTPAMMOM CpeTHETO 001Iero 00pa3oBanus (Mpruka3 MUHHUCTEPCTBA
npocaerieHust PO ot 18.05.2023r Ne371, ¢ uBMEHEHUSIMH);

- denepanpHON mMporpaMMoOil BOCHHUTaHHS, OJO0OpPEHHOU pemnieHueM (¢deaepaqbHOro ydeOHO -
METOIUYECKOTO 00BeMHEHHUS 110 001IemMy oopazoanuto (mpotokoi ot 02.06.2020 r. Ne2/20);

- yueonukom O.C. Tabpunsu,I.I. OctpoymoB C.A. CnaakoB («Xumus 10 kmacc», Mocksa,
«[Ipocsemenuey, 2025r, O.C. T'adbpmnsan,.I'. OctpoymoB C.A. Crnaakos( «Xumus 11 kmace», Mocksa,
«IIpocsemenue», 2025, (ITpukas Munucrepcrsa npoceetieHust Poccuiickoit deneparuu ot 05.11.2024
Ne 769 «O06 yrBepxkieHUn (GeaepatbHOro MepevHs YIeOHUKOB, JTOMYIICHHBIX K HCIIOJIB30BAHHUIO IPH
peanu3ai UMEIOIINX TOCYJAPCTBEHHYIO aKKPEeIUTAIHI0 00pa30BaTENbHBIX IMPOrpaMM Ha4aJbHOTO
00111eT0, OCHOBHOTO OOIIEro, CpemaHero oOIero oOpa3OBaHUS OPraHU3ANMIMH, OCYIIECTBISIOMIIMHI
00pa3oBaTeNbHYIO JESTEIHPHOCTh M YCTAaHOBJICHUH TIPEACTBHOTO CPOKa HCIIOJF30BAHHS HCKITIOYEHHBIX
y4eOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4€OHBIX OCOOUI»);

- TpeOOBaHHUSAMH, MPETYCMOTPEHHBIMH CAaHUTAPHBIMH TpaBwiaMu ¥ Hopmamu CanlluH 1.2.3685-21

"['urueHnvYecKne HOPMATUBBI U TPeOOBaHUSA K 00ECIICUCHUIO OE30MacCHOCTH U (M) OE3BPEIHOCTH IS
yenoBeka (akTOpOB cpebl 0OMTaHUs", YTBEPKACHHBIMU MTOCTaHOBIIEHHEM [ J1aBHOTO TOCYAapCTBEHHOTO
canuTapHoro Bpada Poccutickoit @enepamyu ot 28 ssuBaps 2021 r. N 2 (¢ U”3BMEHEHHUSIMU) U CAHUTAPHBIMHU
npaBusiamu CIT 2.4.3648-20 "CaHuTapHO-3MHIEMHOJOTHYECKHUE TPEOOBAHHUS K OPTaHU3AIUSM BOCITUTAHUS
1 00y4eHUs, OTABIXA U O3J0POBJICHUS JETEH U MOJIOACKH'', YTBEP)KICHHBIMHU MTOCTAaHOBJICHHEM | TaBHOTO

roCyJIapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit @enepanmu ot 28 cenTsaops 2020 r. N 28;

- Ilpukazom MunuctepcrBa mnpocsemenus Poccuiickorr @enepanun ot 23.07.2025 1. Ne 551 «O6
yIBepXACHUU (eepallbHOTO MEpeyHs 3JIEKTPOHHBIX 00pa3oBaTelbHBIX PECYPCOB, JOMYIICHHBIX K
WCIOJIb30BAHUIO TIPU pealu3aliil UMEIOUIUX TOCYAapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTeIbHbIX
MIPOrpaMM Ha4aJbHOTO 00IIEer0, OCHOBHOTO OOILEro, CpeHEero 00Iero oopa3oBaHUs.

[IporpamMma COOTBETCTBYET OCHOBHOW 00pa3oBaTeNbHON MporpamMme OOIIero cpeaHero oopazoBaHUS,
noxanbHbIM akTaM MBOY «TpynoBckas mkona» Cumpepononsckoro paiiona Pecriyonuku Kpbim.

OcHOBY MOJXOJOB K pPa3pabOTKe MPOrpaMMbl MO XUMHUHU, K ONpEAeNCHUI0 OOIIel CcTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHUs 0OyUAIOUIUXCs cpeAcTBaMU yueOHoro npeamera «Xumus» st 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyaidbHble TmosioxkeHus PIOC COO o
B3aMMOOOYCIIOBICHHOCTH II€JeH, COAepKaHMs, pe3ylbTaToB oOO0ydeHHss U TpeOOBaHUN K YpPOBHIO
MOATOTOBKH BBIMTYCKHUKOB.

XuMuyeckoe 00pazoBaHUE, TOTy4aeMOe BBITYCKHMKaMH OO0IIeo0pa3oBaTeIbHON OpraHu3allui,
SIBJIIETCS HEOTHEMIJIEMOM YacThio UX 00pazoBaHHOCTH. OHO CIAYXKUT 3aBEPIIAIOIINM ITAlOM peaTu3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIFOUEBBIX ILIEHHOCTEH, MPHUCYIIMX IEIOCTHOW CHUCTEME
XMUMHUYECKOTO 00pa3oBaHWs. DTHU IIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPUPOAbI, (HOPMHUPOBAHUS
MHPOBO33pEHUS U OOIIEH KyIbTyphl UEIOBEKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO M IPUPOTHOM cpefie. Peanusyercs xummuueckoe oOpa3oBanue oOydaronuxcs Ha YpOBHE
cpeaHero o0Iiero oOpa3oBaHus CpeACTBAMHU Y4eOHOTO mpeaMeTa «XUMHs, COJAepKaHUuE U MOCTPOCHUE
KOTOpPOTO OIpeAeNeHbl B MporpaMMe 1O XUMHUHU C Y4ETOM Clelu(UKH HAyKd XUMHH, e€ 3HAuUeHUS B
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MMO3HAHUY TIPUPOJIBI U B MATEPHAIILHOM KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIIUX TeNIei U TMPUHITUIIOB,
XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeiHero oomiero obpasoBanus B Poccuiickoit
denepanuu.

XuMHST KaKk OJJIEMEHT CHUCTEMBl E€CTECTBCHHBIX HAyK HrpaeT ocoOyi0 pojb B COBPEMEHHOU
UMBWIM3AIMK, B CO3JaHUM HOBOM 0a3bl MaTepuaabHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMupoBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3JaHHME IIEJIOCTHOTO TNPEACTaBICHUS 00
OKPYXAaIOIlIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YeI0OBEKa, KOTOpoe (GOPMUPYETCs] B XUMUU HAa OCHOBE
ITOHUMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOUIEr0 MUpPa, OCO3HAHMUS B3aMMOCBS3H MEX]Yy CTPOCHHUEM
BEIIECTB, X CBOMCTBAMH U BO3MOKHBIMH O0JIACTSIMU TIPUMEHEHUSI.

TecHo B3aMMOIEHUCTBYS C IPYTUMU €CTECTBEHHBIMHU HayKaMu, XUMUS CTajla HEOThEMJIEMON YacCThIO
MHUPOBOHM KYJIBTYpPbI, HEOOXOUMBIM YCJIOBHEM YCHEIIHOTO TPYyJa M >KU3HU KaXJO0ro 4jeHa OOIecTBa.
CoBpeMeHHast XUMUs KaKk HayKa CO3MIaTeIbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HalpaBJieHa Ha PeIlIeHre
JI00aBHBIX TTPOOJIEM YCTOWYMBOTO Pa3BUTHS YETOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBOM,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPaHbl 3J0POBbSL.

B cootBeTcTBUUM ¢ OOMIMME TEISIMU U MPUHIAIIAMHA CPETHEro OOIIero o0pa3oBaHusl COACp)KaHUE
npeameta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHD U3YUEHHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYTHTYPHYIO TIOJATOTOBKY OOYYArOIINXCs, HEOOXOIUMYIO MM JIJIsi BBIPAOOTKH MHPOBO33PEHUECKHX
OPHEHTHUPOB, YCIEIIHOTO BKJIIOYCHHUS B KU3Hb COIMYMa, MPOJOJIKEHHUS OOpa30BaHUS B Pa3IUUHBIX
00J1aCTSAX, HE CBS3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBigomuMu npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUsS» U
«OO0miast 1 HeOpraHu4eckasi XMUMHsD», OCHOBHBIM KOMIIOHEHTOM COJAEP KaHUsI KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOI HAYKH: CHCTEMa 3HAHWUU 110 HEOPTAaHMYECKOW XUMUH (C BKIIOUECHHUEM 3HAHUM U3 OOIIeH XUMUN) U
oprann4eckoi xumuu. @opMUPOBAHUE TAHHOW CUCTEMBI 3HAHUM TIPU U3y4EHUHU MpeaMeTa 00ecreunBaeT
BO3MOYHOCTh PACCMOTPEHMSI BCETO MHOT000pa3Hsi BEIIECTB HAa OCHOBE OOLIUX MOHSATHI, 3aKOHOB 1 TEOPHiA
XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Opranudeckast Xumusi» u «O0I1as 1 HEOPraHUYECKask XUMUS»
chopMupoBaHa B IporpaMme Mo XMMUU Ha OCHOBE CHCTEMHOTO MOIX0/1a K U3yYEHHIO yUeOHOT0 MaTepuaa
u 00ycIOBJEHa HCTOPUYECKH OOOCHOBAHHBIM Da3BUTHEM 3HAHUI Ha OMNpeneiEHHBIX TEOPETUYECKHX
ypoBHsX. Tak, B Kypce OpraHM4eCKOl XMMHH BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOU
TEOPUHU CTPOECHMSI OPraHUYECKUX COCAMHEHUM, a TaAKXKE HAa YPOBHE CTEPEOXUMHYECKUX M AJIEKTPOHHBIX
MIpeJICTaBJICHU 0 cTpoeHuH BeniecTB. CBeieHns 00 3ydyaeMbIX B Kypce BellecTBaxX Aal0TCs B Pa3BUTUU —
OT YTJIEBOJOPOIOB JI0 CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX COCIUHEHMIA. B Kypce opraHuueckoil Xumuu
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs IMEpBOHAYANBHBIC
MIPEJICTaBJICHUS] O XUMUYECKON CBSI3U, KIacCU(DUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUH.

[Toa HOBBIM YIIIOM 3peHHUS B IpeaMeTe «XuMush 6a30BOro YpoBHS pacCMaTpUBAETCS U3yUCHHBIN Ha
YpOBHE OCHOBHOTO O0IIEero oOpa3oBaHHs TEOPETHMUECKUH MaTepuan M (PakToIOrHYecKue CBEACHUS O
BEI[ECTBAX U XMMHUYECKOW peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHHMuecKas XUMUS)
oOyyaronuMcsi TPEIOCTaBIACTCS BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPUOJUYECKOT0 3aKOHa C
0OIIETEOPETUUECKUX U METOJIOJIOTHYECKIX MO3HIINA, TTTy0Ke TOHITh HCTOPUYECKOE U3MEHEeHUE PYHKIINN
3TOTO 3aKOHA — OT 00001IaroNIei 10 0OBACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHM O BaXHEMIIMX BEIECTBAX, MX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHUH, a TaKXKe€ O XUMUYECKHUX pPEAKUMSIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nonoJHsaercs B Kypcax 10 u 11 kimaccoB aieMeHTaMH COAEPKaHMsI, UMEIOIIMMH KYJIbTYPOJIOTUYECKUN U
MIPUKIIATHOM XapakTep. ITH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUH C APYTUMU HAYKaMH,
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pacKpeIBalOT €€ poJib B MO3HABATENIBHOM M MPAKTUYECKOH JEATEIbHOCTH YEJIOBEKAa, CHOCOOCTBYIOT
BOCIIMTAHUIO YBa)KEHUS K MPOIIECCY TBOPUECTBA B 00JaCTH TEOPUH M MPAKTUYECKUX MPHIIOKEHUH XUMUH,
MIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOMIECTBEHHO M JHUYHOCTHO 3HAYMMBIX IpoOiieMax,
CBSI3aHHBIX C XUMUEH, KPUTUYECKH OCMBICTMBATh HH()OPMAIMIO U IPUMEHATH €€ [UIs IONOJIHEeHUs 3HAHUH,
pelIeHNs] MHTEJUICKTYaIbHBIX M AKCIIEPHUMEHTAIBHBIX MCCIIE0BATENbCKUX 3a7a4. B 1enoM conepxanue
yueObHOro mpeaMera «XHMHS» [TAaHHOTO YPOBHS H3YyYeHHS OPHEHTHPOBAHO Ha (OopMHUpOBaHHE Y
oOyJaromuxcss MHPOBO33PEHUYECKON OCHOBBI Ui TIOHUMaHHUA (QHIOCOPCKUX HICH, TaKUX Kak:
MaTepHAIbHOE €TMHCTBO HEOPTaHMYECKOTO M OPTaHUYECKOTO MHUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB
X COCTaBOM M CTPOEHHEM, NO3HABAEMOCTh MPHPOJIHBIX SBJICHUN IyTEM HKCIIEPUMEHTA M PELICHHS
MIPOTHBOPEUUI MY HOBBIMH (PAKTaMHU U TEOPETUUECKUMH MPENOCHIIKAMH, OCO3HAHUE POJIM XUMHH B
pelIeHNH PKOJOTHUYECKUX MPOOIieM, a Takke MpolieM cOepeXeHUs] SHEPTeTUIECKUX PECYPCOB, CHIPHS,
CO3/IaHUS HOBBIX TEXHOJIOTUI M MaTepPHAaJIOB.

B mnaHe pemeHus 3amad BOCIWTAHMSA, PA3BUTHUS M COIHMAIHM3AIMUA OOYJAIONIUXCS TPHUHSATHIC
OporpaMMoil MO XUMHH TOAXOJBl K OMNPEIETCHHIO COJCpP)KaHUS W TOCTPOSHHS TpeaMeTa
peaycMaTpuBaioT (GOpMUPOBAHHE YHUBEPCATBHBIX YICOHBIX ICHCTBHIA, HMEIONINX 0a30BOE 3HAUCHHUE IS
Pa3IMYHbIX BHJIOB JESTENBHOCTU: pElIeHUs MpoOsieM, MOMCKa, aHanu3a U oOpaboTku uHbOpManuu,
HEOOXOJMMBIX JUISI TIPHOOPETEHUSI OIBbITa MPAKTHYECKONM W HCCIEIOBATEIBCKOW JESTEIhHOCTH,
3aHUMalOIIeH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B npakTuke mpernoiaBaHus XUMAHW KaKk Ha YpPOBHE OCHOBHOTO 001IeT0 00pa30BaHus, TaK ¥ Ha YPOBHE
cpemHero o0mero oOpa3oBaHus, MIPH OTIPEICTICHUN COJEPKATEITHHON XapaKTEPUCTUKHU TENIeH U3ydeHHS
peaMeTa HalpaBJICeHUEM ITEPBOCTEIICHHON 3HAYMMOCTH TPAJAUITMOHHO TTPU3HAETCS (POpMUpOBaHIE OCHOB
XAUMUYECKON HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOH JIEATEIILHOCTH YeI0BEKa
MU Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphbl. C METOAMYECKOW TOUYKU 3PEHUS TAKOW MOIXOMd K
OTIPENICIICHUIO TIeJICH N3YUeHHsI PeIMETa SIBIISICTCS BIIOJIHE ONIPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHHsI TJIABHBIMHU IIETISIMH HM3YYEHHS TpeaMmera «XuMus» Ha 0a30BOM
yposHe (10 —11 J1.) siBASIFOTCS:

(dbopMUpOBaHHE CHCTEMbI XMMUYECKUX 3HAHMN KaK Ba)KHEWIICW COCTABJISIONICH €CTECTBEHHO-HAyYHOU
KapTHHBI MHpa, B OCHOBE KOTOPOH JIe)KAT KIFOUEBBIC MOHATHUS, (PYHIAMEHTAJIbHBIC 3aKOHBI M TEOPUHU
XHMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOGHHE U IOHMMAaHHE CYIIHOCTH JIOCTYIHBIX 0000IICHUH
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;
dbopMuUpoBaHHE M PA3BUTHE MPEICTABICHUNA O HAYYHBIX METOJAX TO3HAHUS BEUICCTB M XUMHUYECKUX
peakiuii, HEOOXOIUMBIX JUIs IPUOOPETEHUSI YMCHHI OPUEHTUPOBATHCS B MUPE BEIISCTB M XMMHUYECKHX
SIBIICHHUH, UMCIOIIIUX MECTO B IMPHUPOJIE, B TPAKTUICSCKOM U IOBCEAHEBHOM KU3HH,

pa3BUTHE YMCHHUI U CIIOCOOOB JESITEIBHOCTH, CBSA3aHHBIX C HAOIIOJICHUEM M OOBSICHCHHEM XHMHUYECKOTO
AKCTIIEPUMEHTA, COOJIIOICHUEM MPaBHII 0€30IIACHOTO OOpAIlEHUS C BEIIECTBAMH.

Hapsiny ¢ aTim, coliepkatenbHast XapaKTepUCTUKA TIeIIei U 33724 U3yUeHHsI IPeIMETa B IPOTrpaMme
[0 XUMHUH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHOPUTETAMHU B CUCTEME CPEIHETO
oOmiero o6pazoBanus. CeroJHs B NMPeNojaBaHUU XUMHUU B OOJbIIEH CTeNeHH OTHaéTcsl MpelrnoyTeHne
MIPAKTUYECKOH KOMIIOHEHTE COJepKaHHs OOyueHUs, OPHUEHTHPOBAHHOM Ha IMOJArOTOBKY BBITYCKHHKA
o0mieo0pa3oBaTeNbHOM  OpraHu3aluy, BIAJCIONIET0 HE HA00OpOM 3HaHWH, a (QYHKIHMOHAIbHOM
I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMHU aKTHBHOI'O IMOJIyY€HHs 3HAHUH M MPUMEHEHHsS UX B
pearbHON )KU3HU IS pEIIeHUs TPaKTHUECKUX 3aa4.

B cBs3M ¢ 3THM IIpH U3y4eHHUH NpeaMeTa « XUMHUSD» TOMUHUPYIOIee 3HaueHUe PUOOPETatoT TaKue
LIeJIN U 33/1a4H, KakK:



ajanTanus OoOy4aroIUXCs K YCIOBHUSM JTUHAMUYHO pa3BHUBAIOLIETOCS MUpPA, (HopMUpOBaHHE
WHTEIUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOW K  CaMOOOpa30BaHMIO,  COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM,;

dbopmupoBaHre y OOYYarONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIINH), MMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHHUE JUISl pA3JIMUHBIX BUJOB AEATEILHOCTU: PelIeHusl Npoliem, oucKa, aHaiuu3a u
00paboTku MH(pOpMaILMU, HEOOXOAUMBIX Uil MPUOOPETEHUS ONbITA JAEATEIbHOCTH, KOTOPAs 3aHUMAET
BAKHOE MECTO B IO3HAHMM XMMHH, a TAKXKe€ JUIsl OLEHKH C MO3ULMH IKOJIOTHUYECKON Oe30macHOCTH
XapakTepa BJIMSHUS BEIECTB M XUMUYECKHUX IIPOLIECCOB HA OPraHM3M YEJIOBEKA U IPUPOJIHYIO CpEeNy;

pa3BUTHE [O3HABATEJIbHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH
oOyuarouuxcs: CoCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBbIE 3HAHMS 110 XUMHUU B COOTBETCTBUU C
KU3HEHHBIMU NOTPEOHOCTSIMH, UCTIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE TEXHOJIOTUH Ul TIOMCKa
U aHaJIM3a y4eOHOW U HAyYHO-TIOMYJISIPHON MH(POPMAIIMK XUMUYECKOTO COIEP KAHNUS;

dbopMHUpOBaHME M pa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATHUBHOIO M JIOTMYECKOTO MBIIIJICHHUS,
HaOJI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOIMMBbI, B YaCTHOCTH, IIPH
IJIAHUPOBAHUM U MTPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OO0ydaromuxcsi yOeXJEHHOCTH B T'yMaHHCTHYECKOW HAIpPaBJIEHHOCTH XUMHH, €€
BAKHOM POJM B pEIIEHUU II00ATbHBIX MPOOJIEeM pPALMOHAIBHOTO IMPHPOIONOJIB30BaHUS, MOMOIHEHUS
SHEPreTUUECKUX PECypCcoB U COXPAHEHHS TMPHUPOJHOIO pPaBHOBECHS, OCO3HAHMUSI HEOOXOIUMOCTH
OepeXKHOr0 OTHOIICHUS K MPHUPOJE U CBOEMY 3/I0POBbIO, a TaK)Ke MPUOOPETEHHUs OIbITa UCIOJIb30BaHUS
MOJIyYEHHBIX 3HaHUM Ui NPUHSTHS TPAMOTHBIX PEHICHUM B CUTyalMsIX, CBSI3aHHBIX C XUMUYECKUMU
SIBIICHUSIMU.

B y4uebnoM mmane cpemanero oOrmiero oOpazoBanus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJIWT B
COCTaB IMpeaMeTHOM 00acTi «EcTecTBeHHO-HAYUHbIE TIPEIMETHDY.

OO1ee ynciIoO 4acoB, OTBEACHHBIX AJIS M3YyYEHHs] XUMUU, Ha 0a30BOM YpOBHE CpPEIHEr0 0OIIero
oOpasoBanusi, cocraisieT 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac
B HEJIETIIO).

Conepxanue 00y4eHust
10xaacc

Teopernyeckue 0OCHOBBI OPraHuveckoi xumuu (34)

[Ipenmer opraHuveckoi XHWMHH: €€ BO3HHKHOBEHHME, pa3BUTHE W 3HAYCHHUE B MOITYYEHUU
HOBBIX BEILIECTB M MaTepHalioB. Teopus CTpoeHHs opraHuueckux coeauHeHuir A.M. Byrtieposa, ee
OCHOBHbIE TOJNOKeHUs. CTpyKTypHbIe (QOpPMYIBl OPraHUYECKUX BEIIECTB. ['OMOJOTHS, HU30MEpUS.
XuUMHYECKasi CBA3h B OPraHUYECKUX COCIMHEHUSX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o kiaccuUKAIMM OpPraHUYECKUX BemiecTB. HoMeHkaTypa opraHMYecKuxX
COEJIMHEHUH (CUCTeMaTHyYecKas) U TpUBUAIbHBIE HAa3BaHUS BaKHEHIIMX MpEJCTAaBUTENIEH KI1accoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3YUEHUS BELIECTB M HUX IPEBPALICHUM: O3HAKOMIICHHE C
oOpa3llaMyu OpraHMYEeCKMX BELIECTB M MaTepuajllaMd Ha MX OCHOBE, MOJEIUPOBAHHE MOJEKYII
OpPraHMYeCKUX BEIIECTB, HAOMIOJCHWE M ONMMCAHHE NEMOHCTPAL[MOHHBIX OINBITOB MO IPEBPAIEHUIO
OpraHMYeCKUX BEIEeCTB IPU HarpeBaHuM (IU1aBjIeHue, 0OyIIIMBaHUE U TOPEHHUE).

JlabopaTopHbIe ONBITHI

1. MonenupoBaHue MOJIEKYJT OPIraHUYECKUX BELIECTB.

Yriaesoxopoast (13u4)



AJNKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — IpOCTeMIINe TPeICTaBUTENN
AJIKAaHOB: (PM3MUYECKUE U XUMHUYECKHE CBOMCTBA (pEakIHMM 3aMEIIeHUs U TOPEHUs), HaX0XKIACHUE B
IIPUPO/JIE, TIOJIyYEHUE U IPUMEHEHUE.

ANKeHBI: COCTaB M CTPOEHHE, T'OMOJIOTUYECKUH psl. OTWIEH M MpONWIEH — IpocTeuiune
MIPEJICTABUTENIN  QJIKEHOB: (DU3MYECKMEe M XHMMUYECKHME CBOMCTBA (peakiuu TI'MJIPUPOBAHMUS,
raJIor€HUPOBAHMSL, THIpaTalliy, OKUCIEHUS U OJIMMEPU3ALIUN), IOTyY€HUE U IPUMEHEHUE.

AnkanaueHsl: OyraaueH-1,3 u metunOyranueH-1,3: cTpoeHue, BaXHEHIIINEe XUMUYECKUE CBOMCTBA
(peakuus nonuMepuszanun). [loryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTUYECKUN pPsiA. AUETHIEH — HpOCTEUIINi
MIpPE/ICTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (PHU3NYECKHE M XUMHYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, FaJOreHUPOBAHUS, TUApPATALIH, TOPEHMS] ), IOJTyYEHHE U IPUMEHEHHE.

Apennl. benzon: cocrtaB, cTpoeHue, (Qu3MUECKHe W XUMHUYECKHE CBONCTBA (peakiuu
raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOJIyY€HUE U NpUMEHEHHE. TOKCUYHOCTh apeHoB. I'eHeTnyeckas
CBSA3b MEXy YIII€BOJOPOJaMU, IIPUHAUICKAIIUMHI K Pa3JIMYHbIM KJIACCaM.

[IpupoaHble HICTOYHUKH YriaeBoA0po0B. [Ipupoanblii ra3 u nomyrHele HeTsIHbIE Ta3bl. HedTh 1
ee mnpoucxoxaeHue. CrocoObl mnepepalOTKM HEPTH: TMEpPeroHka, KpPEeKUHr (TepMUYECKHil,
KaTaJuTHueckuit), mupoinus. [Ipoaykrsl nepepaboTku HEDTH, UX TPUMEHEHUE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroab 1 MpoayKThl €ro nepepadoTKy.

OKCHEPUMEHTAIBHBIE METOJbl W3Y4YCHHUs BEIIECTB M HMX IPEBPAIICHHUN: O3HAKOMJICHHE C
oOpa3uamu IUIacTMacc, KaydykoB W pe3uHbl, kosuiekuuu «Hedtb» u «Yrosb», MonenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U TajOreHONPOU3BOIHBIX, IPOBEICHHE MPAKTHUUECKON paboThl: MOIydyeHue
STHJIEHA U U3yYEHHE €r0 CBONCTB.

IIpakTHyeckue padoTbl

1.TTony4yeHue 3THIICHA U U3YYEHUE €T0 CBOUCTB.

JlaGopaTopHble ONBITHI

2. KauecTBeHHOE ompe/iesieHne yriepoa U BOJOpo/ia B OPraHUYECKUX BEIIECTBaX
3. O3HakomJiieHHe ¢ 0Opa3liaMu  IJIaCTMAacC, KaydyKoB, pe3uHbl KaMeHHBIN yroJib.
4. MonenupoBaHa MOJIEKYII YTII€BOAOPOIOB U TaJIOT€HONPOU3BOIHBIX.

KoutposbHbie padorbl Nel nmo temam: «TeopeTHueckre OCHOBBI OPraHMYECKOW XUMHUN»,
«YT1eBogopoab»

Pacuernble 3anaun.

Boruncnenuss mo ypaBHEHHMIO XMMHUYECKOHW peakuuu (Macchl, 00beMa, KOJIWYeCTBa MCXOJIHOTO
BEIECTBA WM MPOJYKTa Peakiuu MO W3BECTHHIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIINH).

Kucaopoaconep:xamue opranndeckue coenunenus (134)

[IpenenpHble OJTHOATOMHBIE CUPTHI. METaHOI U 3TAHOJ: CTPOEHHE, GPU3NUECKUE U XUMHUYECKHUE
CBOMcTBa (peakuuy C aKTUBHBIMH MeETaJUIaMM, TaJIOT€HOBOJOPOJAaMH, TOpPEHHUE), IMpPHUMEHEHHE.
BonoponHbie cBs3u Mexay MOJIEKyJaMu CHuUpToB. JlelicTBHME METaHOJa M 3TaHOJA HAa OpraHu3M
4eJI0BEKa.

MHOroaToMHble CIUPTHL. DTHICHIIMKOIb U TIUIEPHH: CTpOeHUE, GU3NYECKUe U XUMHUYECKHUEe
CBOMCTBa (B3aMMOJEMCTBHE CO LIEIOYHBIMU METa/NIaMU, KAYECTBEHHAs PEAKLMsl Ha MHOTOATOMHbBIE
cniupThl). JlelicTBUe Ha OpraHusM uyenoBeka. [IpuMeHeHne riuiepruHa U 3TUICHTTUKOJIS.

@deHoJI: CTpOEHHE MOJIEKYINbl, (PU3UYEeCKHe W XMMHUYECKHe CBOWCTBA. TOKCHYHOCTH (peHoua.
[Tpumenenue deHomna.



Anpneruapl. QopManbaeru, alueTaabAerul: CTpoeHue, (U3ndeckue U XUMHUYECKHE CBOMCTBA
(peakunuy OKMCIEHUS U BOCCTAHOBJIEHU S, KAUECTBEHHBIE PEAKLIN ), IOJYyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE HpeleNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHas M YKCYCHash KHCIIOTBHI:
CTpoeHue, (pu3nuecKkue U XMMUYECKHE CBOWCTBa (CBOMCTBA, OOLIME Ui Kiacca KHUCIOT, pPeaKIus
ATepUPHUKALINN ),[TOTyICHHE U IPUMEHEHUE. CreapuHoBass U OJIEMHOBAsl KHUCIJIOTHI Kak
MIPEJICTABUTENN BBICIIUX KapOOHOBBIX KHUCIOT. Mplla Kak COJM BBICIIMX KapOOHOBBIX KHUCJIOT, HUX
MOIOIIIEE JENUCTBHE.

CrnoxHble 3UpHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ maponu3 cinoxHbIX 3¢upos. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBoapl: cocraB, KilaccuuKaluus YrieBoJOB (MOHO-, JU- M mojiucaxapuisl). [nmokosza —
MPOCTENIINI MOHOCAaXapu: 0OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (PU3NUECKHE U XUMHUYECKUE CBOWMCTBA
(B3aumopeiictBue ¢ runpokcuom menu (1), okucnenne ammuadHelM pacTBopoM okcuja cepedpa(l),
BOCCTaHOBJIEHUE, OpO’KEHUE TIIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, IPUMEHEHUE, OuoJiornyeckas poJib.
®dortocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Kpaxman u wnemmono3a kak mnpupojHble mnoiaumepbl. CTpoeHue Kpaxmasia W LeJUTHOJIO3BI.
duznyeckue U XMMHUYECKHUE CBOICTBA Kpaxmaiia (TUIpoiIn3, KAUeCTBEHHAs! PEAKIMsI C HOJA0M).

DKcrepuMeHTAIbHBIE METO Ibl U3YYEHHS BELIECTB U X MTPEBpALEHUIl: TpoBeieHue, HaOI0AeHne
U ONHMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX
cnupToB (okucieHue sraHona okcuaoM Meau(Ill)), MHOroaromMHbIX CHUPTOB  (B3auMOJEHCTBUE
riuuepuHa ¢ rugapokcuaom Meau(Il)), anprerunoB (OKHCIEHHE aMMHAuHBIM pPAacTBOPOM OKCHJIA
cepeopa(l) u runpoxcuaom meau(Il), B3anmoielicTBrE Kpaxmaiia ¢ H0JI0M), TPOBEICHHIE MPAKTHIECKOU
paboTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

IIpakTHyeckue padoTbl

2.CBolicTBa pacTBOpa YKCYCHOUM KHUCTIOTHI.

JlaGopaTopHble ONBITHI

5. 'openue criupToB.

6. BzanmoeiictBre riunepuna ¢ ruapokcuaom meau (11).

7. KayecTBeHHbIE peakIM1 albJIerU/0B.

KonTpoabHast padora Ne2 no paneny: «Kucinopoaconepxaiiue opraHM4ecKue CoeIMHEHUD)

PacuerHble 3a1aun.

Bbruncnenus no ypaBHEHUIO XMMHYECKOM peakuuu (Macchl, 00beMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WM IPOJYKTa PEAKIMU [0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A30Tcoaep:xalme oprannyeckue coequHenus (34)

AMUHOKHUCIOTHl Kak aM(pOTepHble OpraHuyeckue coequHeHus. Dusndeckue u XUMHYECKHE
CBOICTBa aMUHOKHUCIIOT (Ha MpUMepe riauiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuab.

Bbenku kak mpupoiHbIe BBICOKOMOJIEKYIIIpHBIE coequHeHus. [lepBruHas, BTopuyHas U TpeTUYHAs
CTpyKTypa OenkoB. XMMHUYECKHUE CBOMCTBA OENKOB: THIPOJIH3, ICHATYpAlHsl, KAaUeCTBEHHBIE PEAKIINU
Ha OeTKu.

DKcrepuMeHTAIbHBIE METOAbI N3yYEHHS BEIIECTB U WX MpEBpallleHuil: HaOIoAeHne U OTIHCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypaIusi OEIKOB MMPU HATPEBAHUHU, [IBETHBIC PEAKIINH OEJIKOB.

BricokoMoJieKyIsipHbIE cOeAUHEeHNs (24)

OcCHOBHBIE TMOHATHSI XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3aLUU, CPENHASA MOJIEKYysipHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUNM — IMOJIMMEpHU3alusl | MOJMKOHJIEHCALIHSL.

OKCIIEpUMEHTAJIBHBIE METOABl M3YyYEHUS BELIECTB M MX IIPEBPAIICHUN: O3HAKOMIIEHHE C
o0pa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.



MexnpeaMeTrHblie CBA3H

Peanuzanuss MexnpeaIMETHbIX CBsi3ed IpU M3Yy4eHMM opraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCA Yepe3 MCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITUN, TaK U MOHSATHA,
SIBJISIIOLUXCS] CACTEMHBIMU JJIs1 OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOI'O LIMKIIA.

OOmire ecTecTBEHHO-HAYYHBIE TOHSATHUS: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHamM3, CHHTE3, KIACCH(PHUKANNSA, TEPUOJUYHOCTh, HAONIOJCHNE, W3MEpEHHE, JKCIIEPHMEHT,
MOJEIUPOBAHUE.

®dusuka: Marepus, SHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJd, HHEPreTUYECKH YpPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, (PM3MUECKUE BEIWYMHBI M CIMHUIBI X
U3MEPEHUSL.

buonorus: KJIETKAa,  OpraHu3M, ouocdepa, OOMEH  BEIIeCTB B  OpraHusMe,
(dhoTocuHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIeCTBA (OCJIKH, YIIIeBOIbI, )KUPBI, PepMeHTsl). ['eorpadusi:
MHHEpaJbl,  TOPHBIE TOPOJbI,  TOJIE3HBIE  HCKOIMAEMbIE, TOILIIUBO,
pecypcehl.
11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue ocHOBbI XumMuu (134)

XUMHUYECKUH JIeMEeHT. ATOM. Sapo aTtoma, M30TOMBI. DNEKTpOHHAs 000JI0YKa. DHEPreTHYECKUe
YPOBHH, MOYPOBHU. ATOMHbBIE OpOUTAIIH, S-, P-, d- 3meMeHThl. OCOOEHHOCTH pacTIpeIeIICHUS TIEKTPOHOB
0 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypaIusi aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepmogmyeckas cucrema xumudeckux snnemeHtoB JI. M. Menneneena.
CBs3b nepuoauyeckoro 3akoHa u [lepuoanueckoit cucteMsl xumuueckux sneMeHToB /1. 1. Menaeneena ¢
COBPEMEHHOM TEOPUEH CTPOCHHS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB
1 00pazyeMbIX UMU MPOCTHIX U CJIOKHBIX BEIIECTB M0 IPyMIaM U MeprojaM. 3HauyeHHEe MepUuoInIecKoro
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKasi CBSA3b. BUIbI XMMHUECKON CBSI3U (KOBAJICEHTHAsl HEIOJIApHAS U
MoJIsIpHasi, MOHHAs, MeTauindeckas). MexaHu3mbl 00pa30BaHUS KOBAJCHTHOM XHMHUYECKOH CBS3U
(oOMeHHBIN U JTOHOPHO-aKUENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucinenus. IOHbI: KATHOHBI U AHWOHBI.

BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTBA.
Tunel KpUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKY.

[lonsarue o aucnepcHbIx cucremMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas 10J1sl BElleCTBa
B pacTBOpE.

Knaccudukanuss HeopraHuyeckux coenuHeHuil. HomeHkiaTypa HEOpPraHMYeCKHUX BEIIECTB.
['eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAJUISKAINX K PA3TUUHBIM KJIACCAM.

Xumuyeckas peakius. Knaccudukaius XMMUYECKIX peakluii B HEOPraHMUECKON U OpraHuvecKon
XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUSI U MPEBPALLECHUS SHEPTUU P XUMHUUECKUX
peakumsX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTb OT pa3inyuHbIX (hakTopoB. OOpaTuMble peakiuu. XuMHUIecKoe
paBHOBecue. DaKTOPBI, BIUSIONIME HA COCTOSTHUE XUMHUUecKoro paBHoBecus. [Tpunmun Jle HlaTensbe.

DnexTponuTHueckas aucconuanus. CuibHbIE U cnalbie dMeKTpoauThl. Cpeaa BOJHBIX PacTBOPOB
BEILIECTB: KUCTas, HEUTpaJibHAsl, IEJI0YHAas.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKILIUH.
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3KCHGDI/IMCHTEUILHBIC METOJbl M3YYCHUS BEIISCTB M MX NPEBPAIICHHM: JACMOHCTpalus Ta6.HI/II_I

«Ilepnoguueckass cucrema xumudeckux aviemeHtoB Jl.  W. MengeneeBa», wu3ydeHHE MOJECIEH
KPUCTAJTIMYECKUX PELIETOK, HaOoIeHue
U ONMCaHUE JEMOHCTPALMOHHBIX M J1a0OPATOPHBIX OIBITOB (Pa3loKEHHE IEPOKCHAAa BOJOPOAa B
IIPUCYTCTBUM KaTalu3aTopa, ONpPENEICHUE Cpellbl pacTBOPOB BELIECTB C IOMOIIBIO YHMBEPCAIbHOTO
WHJMKATOpa, peaklMd HOHHOTO oOMeHa), IPOBEACHUE IMpPAaKTHUEeCKOH paboThl «BiusHue paznuyHbIX
(axTOpPOB HA CKOPOCTh XUMHUYECKOU PEAKITUNY.

IIpakTnueckne padoThI

1. BawusiHMEe pa3nu4HBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peaKIiu

JlabopaTopHbIe ONBITHI:
1.IIpoBenenune peakiuii HOHHOTO OOMEHa;

2.0mnpeneneHue cpeibl paCTBOPOB BELIECTB C IOMOIIBbIO YHUBEPCAIbHOTO MHIMKATOPA.
Kountpoasnas padoraNel no pazneny «Teopernueckre OCHOBBI XUMHUI

Pacuérabie 3a1a4u.

Pacu€tel Mo ypaBHEHUSM XUMHYECKHUX PEaKIUW, B TOM YUCIIC TEPMOXHUMHUECKUE PACUETHI, PACUETHI
C MCIOJIb30BAaHUEM TIOHSTHS «MACCOBAas JI0JIs BEIIECTBAY.

Heopranuueckast xumus (174)

Hemeramnsl. Ilonoxxenne HemeramuioB B Ileproanueckoil cUCTEME XUMHUYECKHX 3JIEMEHTOB /.
W. MenneneeBa 1 0COOEHHOCTH CTpoeHHsl aroMoB. dusmyeckre CBOICTBA HEMETAIOB. AJIJIOTPOMHUS
HEMETaJJIOB (Ha MpuMepe KUciIopoa, cepol, pocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BAKHEHUIITNX HEMETAJJIOB (TaJIOTEHOB, Cephl, a3oTa, Gocdopa, yriaepona u
KpEMHHUS1) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IpumeHeHne BaXKHEUIIINX HEMETAIJIIOB U UX COCTMHEHUN.

Mertamnel. [lonoxxenue ™etamwioB B Ilepuonnueckoid cucTEME€ XUMHYECKUX dJIeMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0U€K aTOMOB MeTauioB. O0mue pusnyeckue
cBoiicTBa MeTa/uoB. CIUIaBbl METAIJIOB. DIEKTPOXUMHUUECKUN PsiJl HAMIPSLDKEHUN METaIlJIOB.

XHWMHYECKUE CBOMCTBA BAKHEHUIITUX METAJIOB (HATPUH, KU, KAJIbIIMA, MarHUH, AIIOMUHUMN, [IUHK,
XpOoM, KeJe30, Me/lb) U X COCTMHEHUIA.

O61ue crocoObl Noay4eHus MeTamioB. [IpuMenene MeTamuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTANIbHBIC METOJbl M3YYEHHUsSl BEIIECTB M WX MPEBPAIlEHUN: HU3YYCHHE KOJUICKIIMH

«Metamnel ¥ CIUIaBbl», 00pa3lOB HEMETAIOB, PEUICHHE IKCIEPUMEHTANIbHBIX 3ajad, HaOlIoleHUe U
OTHCAaHUE JIEMOHCTPAIIMOHHBIX W JTAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THIIPOKCHIA aTIOMUHUS C
pacTBOpaMu KUCJOT U LIEN0Ye, KaYeCTBEHHbIE PEAKIIUK Ha KATUOHBI METAJUIOB).

IIpakTHyeckue padoTbl

2.PenieHune 3KCiepUMEHTANbHBIX 33/1a4 10 Teme: «MeTauib

3.Pemenue skcriepuMeHTANBHBIX 33a4 1o TeMe: «Hemeramibn

JlabopaTopHbIe ONBITHI:
3.B3auMoneiicTBre THAPOKCHIA ATFOMUHUS C pACTBOPAMHU KUCIIOT U LIEeNoYei;
4.KayecTBeHHbIE pEaKIIMK Ha KATHOHBI METAJIIOB.

5.KauecTBeHHbIE PeakI[Mi HA AHHOHBI ¥ KATHOH aMMOHUSI
KonTposabnas padora Ne2 no remam: «Mertasisl. Hemeramisny
PacuérHble 3a1a4u.
Pacuérpel Maccel BemecTBa WM 00bEMa Ia30B 10 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEILIECTB, pacuéThl Macchl (00bEMaA, KOJMUYECTBA BEIIECTBA)

MPOAYKTOB pCaKIn, €CJIN OAHO U3 BCHICCTB UMCCT ITPUMCCH.
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Xumus 4 Ku3Hb (44)

Ponb xumun B 00ecrieyeHNH 3K0JI0IrMUECKOM, S3HEPreTHUECKON U MUIEBOI 0€3011aCHOCTH, pa3BUTUU
MeauuuHbL [IoHATHE 0 HaydHBIX METOIaX IMO3HAHUS BEIECTB U XMMUYECKUX PEAKLIUN.

[IpencraBnenus o0 OOHmIMX HAYYHBIX NPUHIUIAX T[POMBIIUICHHOTO MOJYYSHUS BaXXHEUIIMX
BEILIECTB.

YenoBek B MHMpe BEIIECTB M MAaTE€pUaloOB: BaXKHEHIIME CTPOUTEIBHBIE MaTepHUallbl,
KOHCTPYKLIMOHHBIE ~ MaTepuajbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaiabl Uil  DIEKTPOHUKH,
HaHOMAaTepHUaJlbl, OPraHU4YECKUE U MUHEPAIIbHBIE yI00pEHUSI.

XHAMHS W 3I0pOBBE 4YEJIOBEKA: IIPaBWJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, IpaBUiIA
6e30MmacHOro HCIIOJI30BaHUS IIpenapaTroB OBITOBOM XUMUU
B IIOBCE/THEBHOW KU3HH.

MexInpeaMeTHbIC CBA3H.

Peanu3zanus MexXnpeIMEeTHbIX CBSA3EH NMPpU U3ydeHuu oO1Ieil 1 HeopraHudueckoi xumuu B 11 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IMOHSATUH, TaK U TOHATHUH,
ABJISIFOIIUXCS] CACTEMHBIMU JIJIS1 OT/AEIIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO011ue ecTecCTBEHHO-HAyYHbIE MOHATHUS: HayYHBIH (akT, TUIIOTE3a, 3aKOH, TEOPUS, aHAJINU3, CUHTE3,
KJ1accU(pUKaIus, NepuoAUYHOCTb, HAOIIOEHHE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®usnka: Marepus, DSHEpPrus, Macca, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PaZlMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKHI YPOBEHB, BEIIECTBO, TEN0, 00BbEM, arperaTHOE COCTOSHUE
BEIECTBA, PU3NUECKHE BEIMYNHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

buosorus: knetka, opraHusm, s3kocrcrema, onochepa, Makpo- 1 MUKPOJIEMEHTHI, BATAMUHBI, 0OMEH
BEIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TOJIE3HbIE HCKOIIAEMBbIE, TOILIMBO, PECYPCHI.

Texnosorus: XuUMHYECKas MPOMBIIUIEHHOCTb, METAJUIYPrusi, MPOU3BOACTBO CTPOMTEIBHBIX
MaTepHUaIOB, CEJIbCKOXO35HCTBEHHOE MPOM3BOJCTBO, MHIIEBAasl MPOMBILIUIEHHOCTb, (hapMaleBTHYECKas]
IIPOMBIIIJIEHHOCTh, IIPOM3BOACTBO KOCMETHYECKMX IIPENapaToB, INPOU3BOACTBO KOHCTPYKLHMOHHBIX
MaTEPHUAIIOB, IEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA ITPOT'PAMMBI 110 XMW HA
YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHIA
JIMHHOCTHLIE PE3VYJIbTATHBI

B cooTBeTCcTBHU ¢ CHCTEMHO-ESATEIbHOCTHLIM HOAX0I0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHUSA IMPECAMCTA «XuMHUs» Ha YPOBHE CPCEAHETO O6H_[6FO O6pa3OBaHI/I5{ BBIJICJICHBI CJICAYIOIHC
COCTaBJIAOIIUC:

OCO3HAaHHUC O6y‘IaIOIJ_II/IMI/IC$I pOCCHﬁCKOﬁ rpaxmaHCKoﬁ UACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOATCIIbBHOCTH U CAMOOTIIPCACIICHULO,

HaJIMYUC MOTHBAIIMU K O6y‘IeHI/IIO;

LEJICHAIIPABJIICHHOC PAa3BUTHEC BHYTPCHHHUX Y6C)KILCHHﬁ JJUYHOCTH Ha OCHOBC KIIHOUYCBBIX
LICHHOCTEN U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ 0a30BOM HAayKHU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH 06yqa}0m1/1xc51 PYKOBOJACTBOBATLCSA B CBOEHM JI€ATEIBHOCTU
IHECHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IIPUCYIIUMU LIEJIOCTHOM CHCTeME XUMHYECKOIO o6pa3013aH1/151;

HaJIMYHUC IPAaBOCO3HAHHUA DKOJIOT HYECKOM KYJIbTYPbI U CIIOCOOHOCTH CTaBHTh oejmm U CTpOUTH
JKHU3HCHHBIC ITJIaHBI.

JIMuyHOCTHBIE PE3YyJIbTAaTbl OCBOCHUA MPEAMCETA «XUMHSI» OOCTUTAIOTCSI B €IMHCTBE yqe6H0171 n
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BOCIIUTATEIILHOM IEATEIILHOCTU B COOTBETCTBUU C T'YMAaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMU, TyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSAIMU M HJeajaMH POCCHICKOTO TPaKIAHCKOTO OOIIECTBa, MPUHATHIMU B
oOmiecTBe HOpPMaMu M TpaBHJIAMH TIOBEIEHUS, CIIOCOOCTBYIOIIMMH TMIPOILIECCaM CaMOTIO3HAHMA,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU O0YJAIOLTHXCSI.

JIM9YHOCTHBIE PEe3yAbTAThl OCBOCHUS MPEAMETa «XUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTD OIIBITA
[I03HABATEIbHON U MPAKTUUYECKON AESITEIbHOCTH O0YUaIOINXCS 10 pean3aliii IPUHATHIX B 0OLIECTBE
LIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaxiancKoro BOCHUTAHUS:

0CO3HAHMS 00YJAIOUIIMHICS CBOMX KOHCTUTYIIHOHHBIX MIPaB M 003aHHOCTEH, yBaXKECHHUS K 3aKOHY
U NIPaBONIOPAJIKY;

MIPEACTABJIEHUS O COLMAIBHBIX HOPMAaxX M IPaBUiIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPUECKOM MAEATEIbHOCTH MHPHU CO3JAaHUM Y4YEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MT03HABATENbHbIX 3a/1a4, BHIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH NOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI IPYTHX MPU aHAIIN3e
Pa3IMYHbBIX BUJIOB Y4€OHOU €A TEIbHOCTH;

2) HNATPUOTUYECKOI0 BOCIIMTAHUSA

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTIO OTE€YCCTBCHHOM XHUMUU,

YBaAXXCHUA K NPOLCCCY TBOPUECCTBA B oOnactu TCOPHHU U MPAKTHYCCKOTO MNMPHUMCHCHUSA XUMUH,
OCO3HAaHUA TOTO, YTO AOCTHIXKCHUSA HAYKHW CCTHb PE3YIbTAaT AJIUTCIIBHBIX Ha6J'IIO)IeHI/II\/'I, KPOIIOTIIUBBIX
SKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOSAHHOT'O TPYyJad YYCHBIX U IIPAKTUKOB,

HUHTCPECAa U NIO3HABATCIIBHBIX MOTHUBOB B ITOJYUYCHUH U MOCICAYIOMIEM aHAIN3EC I/IH(l)OpMaI_II/II/I 0
NEPEAOBBIX TOCTHXCHUAX COBpeMeHHOﬁ OTEUYCCTBCHHOM XUMUU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUA:

HPaBCTBCHHOI'O CO3HAHMS, STUYCCKOI'O IIOBCACHMSA

CIIOCOOHOCTH OLCHMBAaTh CUTyallUH, CBA3aHHBIC C XUMHWYCCKUMHU SBJICHUAMU, W IIPUHUMATH
OCO3HAaHHBIC pCHICHU A, OPUCHTHPYACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTHU O€HHUBATH CBOC IOBCACHUE U ITIOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C HOSHI_IHI;'I HPABCTBCHHBIX
" IpaBOBBIX HOPM U OCO3HAHUE HOCJ'Ie,Z[CTBI/Iﬁ OTHUX IIOCTYIIKOB;,

4) popMupoBaHUs KYJILTYPHI 310POBbS:

[IOHMMaHUs LIEHHOCTeH 370poBoro M Oe3omacHoro oOpas3a JKHM3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 370POBbIO;

coOuroIeHHs ITpaBUJl 0€30IaCHOTO 0OpallleHus C BEIleCTBaMH B OBITY, IOBCEAHEBHOM KU3HU U B
TPYAOBOI NESATENbHOCTH;

MMOHMMAaHUS LIEHHOCTH MPaBUJI UHAUMBUAYAJIBHOTO U KOJUIEKTHBHOIO O€301acHOrO MOBEJICHHS B
CUTYalUsX, YTPOKAIOLIUX 310POBbIO U KU3HU JIFOJIEH;

OCO3HAHMS TMOCJHEJICTBUM W HENpUATUS BPEOHbIX TNPUBBIUEK (YIOTPEOJEHHs aJIKOTrOJI,
HapKOTUKOB, KYpEHHS);

5) TpynoBoro BocnuTanus:

KOMMYHMKATHBHOM KOMIIETEHTHOCTHU B Y4eOHO-HCCIEJ0BaTENbCKOI IeATeNBHOCTH, OOIIECTBEHHO
T10JIE3HOM, TBOPUYECKOH U IPYTHX BUAX JEATENbHOCTH;

YCTAHOBKH Ha aKTHBHOE ydacTHe B pellleHMH MPaKTHYECKUX 3a/au COIUAIbHOI
HaNpaBJIEHHOCTH (B PAMKAX CBOETr0 KJacca, IIKOJIbI);
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HHTEpeca K  IIPaKTH4ECKOMY U3Y4CHUIO npodeccuii Pa3IU4HOrO poAa, B
TOM 4MCJIE Ha OCHOBE IIPUMEHEHMS IPEIMETHBIX 3HAaHUH 110 XUMUH;

YBaXXEHUs K TPYAY, JIIOAAM TpyAa U pe3yiabTaTaM TPYAOBOH AEATEIBHOCTH; TOTOBHOCTHU

0CO3HAaHHOMY BBIOOPY MHIMBUAYAILHOM TPAEKTOPHH 00pa30BaHus,
Oyaymeit mpodeccuu M peanu3anii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHUH, MHTEPECOB U MOTPEOHOCTEN 00111ECTBA;

6) 2K0J0rMYecKOro BOCIUTAHMS:

9KOJIOTMYECKHU 1L1€71€CO000pa3HOro OTHOLIEHUS K IPUPO/JIE, KAK HCTOYHHUKY CYLLIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHMs TJI00AJbHOTO XapakTepa HKOJIOTMUECKUX MpoOsieM, BIMSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPHUPOTHON U COLMATILHOM CPEIbI;

OCO3HAHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTM)KEHMM XHMMU JJIsl pELIeHHs] BOIPOCOB
PalMOHAIBHOTO PHUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATUS JEHCTBHUN, NPUHOCIIIMX BpEJ OKPYKAIOLIEW NPUPOJHON Cpele, YMEHUs
MIPOrHO3UPOBATh HEOJATONMPUATHBIE SKOJOTHYECKHE TMOCIEACTBUS TNPEANPUHUMACMBIX JIEHCTBUN U
MPEAOTBPALATh UX;

HaJu4usl Pa3BUTOTO  JKOJOTHYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJNbTYphbl, OIBITA
NESATENBHOCTH SKOJOTUYECKON HAIIPaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBAThCA MU B TIO3HABATEIIBHOM,
KOMMYHHMKaTUBHOM M COIIMAJIbHOM NPAaKTHKE, CHOCOOHOCTM W YMEHHS aKTMBHO IMPOTHBOCTOSTH
UJe0J0ruu XeMopoouu;

7) UeHHOCTH HAYYHOT0 O3HAHMSI:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HayKH U 00I1I€CTBEHHOM MPaKTUKU;

MMOHUMAaHU CeU(PUKNA XUMUU KaK HayKH, 0CO3HAHUS €€ poJid B POPMUPOBAHUH PAIIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3/JaHUM  LEJIOCTHOTO  MPEACTaBICHUS 00 OKPY)KalolleM MHpE Kak O
€IMHCTBE MPUPOJBl U YEIOBEKa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEW M peuIeHHH MpoOIemM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOeXJAEHHOCTH B 0COOOM 3HAUYMMOCTH XHWMHUHU Ui COBPEMEHHON LMBUIIU3ALMU: B €€
r'yMaHUCTHYECKON HAMPaBICHHOCTH U BXKHOMN POJIM B CO3JaHUH HOBOM 0a3bl MaTepHAIbHOM KYJIBTYpHI,
pElIeHNUU TJI00aTBHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOI, JHEPIE€TUUECKOM,
MUIIEBOM ¥ SKOJIOTHUYECKOM 0€30MacHOCTH, B Pa3BUTUU MEAULIUHBI, 00ECTIeYeHUH YCIOBHM YCTIEIIHOTO
TpyJa U SKOJOTHYeCKH KOM(DOPTHOH KM3HH KaXKIOTO UieHa 00IecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: IOHUMAaHUS CYITHOCTA METOJI0B MO3HAHMSI, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCIOJIb30BaTh OJydaeMble 3HAHUS JJIsl aHAIU3a U OObSICHEHUS
SIBJICHUN OKPY)KAIOIIEr0 MHpa U MPOUCXOAAIIUX B HEM U3MEHEHUH, yMEHUA AeNaTh 000CHOBaHHbBIE
3aKJIIOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C LIETIbI0 MOJYyYeHHs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIh30BaTh XMMHYECKUE 3HAHUS M pelIeHHs] MpoliieM B
peabHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpPECca K MO3HAHUIO U UCCIIEI0BATEIBCKON IEATEIBHOCTH;

TOTOBHOCTH M CITIOCOOHOCTHU K HENPEphIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUI0, K AKTUBHOMY
MOJIy4YEHHUIO HOBBIX 3HAHUH 10 XMMHHU B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH;

MHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3InYHbIX cepax NpodhecCuoHaTbLHON A TENbHOCTH.

METAITPEJJMETHBIE PE3VJIbTAThBI
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MeranpeaMeTHble pe3ylbTaThl OCBOCHHUS YUEOHOTO mpenmera «XUMHS» Ha YPOBHE CPEIHETrO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HauMMble I (OpPMHpPOBAHUS ~ MHUPOBO33PEHHS  OOYHYAIONIMXCA  MEKAUCHUILTHHAPHBIC
(MeXTpeAMETHbIE) OOLEHAYYHbIE MOHATHUS, OTPAKAIOLIUE LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U
CHeIII/I(i)I/IKy METOJOB IIO3HAHN, I/ICHOJII)?;}’CMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BEUICCTBO, 3H€pFI/I$I,
SIBJICHUE, TPOIIECC, CHCTeMa, HAYYHBIH (DaKT, MPHHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaIbHbIE Yy4eOHblE NEHCTBUS (IMO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE),
obecnieunBaromue GopMUpoBaHUE (DYHKIIMOHATBLHOW TPAMOTHOCTH W COIMAIBHON KOMITCTCHIHH
00yJaroImXxcs;

CIIOCOOHOCTH 00yJaroIIMXCst HCIO0JIb30BaTh OCBOCHHEIE MEXTUCIUTITHHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC yueOHBIC JEHCTBHS B TIO3HABATEILHON | COIMAIIBHON
IIPaKTUKE.

MeTaHpCILMCTHBIC pesyanaTLI OTpa)KaIOT OBJIaAICHUC ITIO3HABATCIIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu
PErYIATUBHBIMU YHUBEPCATILHBIMU YU€OHBIMU JICHCTBUSMU.

[To3HaBaTenbHbIE YHUBEpPCAJIbHBIC YUeOHBIE NEHUCTBUS

ba3oBble JJornueckue aeiicTBus:

CaMOCTOSITCIBHO  (OPMYJIMPOBATh W aKTyaJU3WpPOBaTh MPOOJIEeMy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPEJICIIATH TIeJIN JISATEIPHOCTH, 3a/1aBast apaMeTPhl U KPUTEPUHU UX JOCTHKCHHSI, COOTHOCHTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

HCIIOJIb30BaTh IIPH OCBOCHHUH 3HAHHUIA TPUEMBI JIOTHUECKOTO MBIIIICHUS — BBIJICIISTh XapaKTePHbIE
MIPU3HAKYU MMOHATUN M YCTAaHABIIMBATh UX B3aUMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIINE TTOHSATHUS [T
O0OBSICHEHUS OTJICITBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUU TSl KJIaCCU(UKAIINN BEIIECTB U XUMHUYECKUX PEAKITHIA,

YCTaHABJIMBATh TPUYMHHO-CJICACTBEHHBIC CBS3W MEXKIYy H3YYaeMbIMHU SIBICHHUSIMH; CTPOUTH

JIOTHYECKHUE PACCYKACHHS (MHIYKTHBHBIC, ACTYKTHBHBIC, TI0 aHAIOTHH),

BBISIBJISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BHIBOIBI
M 3aKJII0OYEHHS;

MIPUMEHSATH B TIPOIIECCE MTO3HAHMS, UCTIOIb3YEMbIC B XUMHH CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATh MOJICIBHBIC MTPEACTABICHUS — XUMHYCCKHH 3HAK (CKHMBOJI) 3JIEMEHTa, XUMUYECKas
dbopmyna, ypaBHEHHE XUMHYECKOM peakuMu — MPH PEUICHHH Yy4eOHBIX MO3HABATEIbHBIX U
MPaKTUYECKHX 33]1a4, TPUMEHATh Ha3BaHHBIE MOJCIIbHBIC TIPEICTABIICHHUS IS BBISIBIICHUS XapaKTePHBIX
MIPU3HAKOB U3Y4aeMBIX BEIIECTB U XUMHUYECKUX PEAKLIUU.

Ba3zoBble nccienoBarebcKue 1eiicTBU:

BJIQJICTh OCHOBAMH METOJIOB HAy4HOTO TIO3HAHUS BEHIECTB W XHUMHYCECKHX pPEaKIUi;

dbopMynHpoBaTh IETM W 3aJaud HCCIICAOBAaHUS, WUCIIOJIB30BaTh IOCTABICHHBIC
U CaMOCTOSITEIIbHO C(HOPMYITMPOBAHHBIC BOMIPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHUS W OCHOBBI IS
(OopMUPOBaAHHS THIIOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKJICHHIA;

BJIQJICTh HAaBBIKAMH  CaMOCTOSITEIIBHOTO ITUIAHHUPOBAHHUS W TPOBEICHUS  YYCHUYECKUX
AKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHs HAONIOIATh 3a XOJOM TIpOIlecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh  €ro  pe3ynbTar, (OpPMYITHpPOBaTh  OOOOUICHWS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICAOBAHUS, COCTABIIATH 000CHOBAHHBINM OTYET O MPOJICTaHHOM paboTe;

MPUOOPETaTh OMBIT YYCHUYECKOW MCCIIE0BATENIBCKON U MPOCKTHOM JEATEIILHOCTH, MPOSBISTH
CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHHS MPAKTHUECKUX 3ajad,
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NMPUMCHCHUIO PA3JIMYHBIX METOJIOB ITO3HAHMA.

Pabora ¢ nundopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MHPOpMaNuU (HaydHO-TIOMYJISIpHasl JUTEparypa
XUMHUYECKOTO COJIEpKaHUs, CIPABOYHBIE TOCOOHs, pecypchl HTepHeTa), aHATM3UPOBATh HH(POPMAITHIO
pa3aMYHbIX BHUJIOB U (OpPM IMPEACTaBICHMS, KPUTHYECKM OLIEHUBAaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

(hopMyIHpOBATh 3aIIPOCHI M IPUMEHSATH PA3IMYHbIE METOIBI P ITOUCKE U 0TOOpE HH(POpMAIUH,
HEOO0XOAMMOM ISl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEICIICHHOTO TUTIA;

npuOOpeTaTh OMBIT HCIOJB30BaHUSA HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH |
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJbHYIO (OpMY MpeAcTaBieHUuss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIPYTHE);

HCII0JIb30BAaTh HAYYHBIN SI3bIK B KaYECTBE CPEJCTBA MpHU paboTe ¢ XUMUYECKOW MH(OpMalMe:
MPUMEHATh MEXIpPEAMETHbIE ((pU3NYecKMe U MaTeMaTUYecKUe) 3HaKu UM CHUMBOJIbI, (OPMYJIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATJITHOCTH.

KommyHUKaTHBHBIE yHUBEpCAbHBIE YYeOHBIC NEWCTBUSA:

3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYKJaeMOW TeMbl B XOJ€ JUaliora W/WiIN AUCKYCCHUH,
BBICKa3bIBATh HJIeH, (POPMYIHPOBATH CBOU MPEATIOKEHNS OTHOCUTEIHHO BBIMOJIHEHUS PEI0KEHHON
3a/1a4u;

BBICTYNaTh C TMpe3eHTaluell pe3ylbTaTOB IM03HABATEIbHON JESTENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO UJIU COBMECTHO CO CBEPCTHHKAMH IMPHU BBINOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKONW pabOTHI MO HCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3ali y4eOHOTo
MpoekTa W (QOpPMYIHpPOBAaTH BBIBOJBI IO pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHUN IyTeM
COTJIACOBAHUS MO3UIMM B X0J1e 00CYXACHUS U 0OMEHAa MHEHHUSIMH.

PeryasiTuBHble YyHUBepCaJIbHbIE y4eOHbIE /1eiiCTBUSA

CaMOCTOATCIIBHO INNIAHUPOBATh MW OCYHICCTBIIATH CBOIO IIO3HABATCIIBHYIO JCATCIBHOCTD,
onpeacisia €C¢ HCIM MU 3aJla4id, KOHTPOJUPOBATHL MU II0 MCPC HeO6XOI[I/IMOCTI/I KOPPEKTHUPOBATH
npeﬂnaraeMHﬁ AJIrOpUT™M ﬂeﬁCTBHﬁ ITPHU BBIIIOJTHCHU N yLIe6HBIX H UCCJICA0BATCIBbCKUX 3a1a4, BBI6I/IpaTb
HauoOojee 3(b(bCKTHBHBIﬁ crnocod ux peuicHuA € YUCTOM IIOJIYYCHHS HOBBIX 3HaHHUM O BCIICCTBAX U
XUMHUUYCCKUX PCAKIUAX]

OCYIICCTBJIIATD CAMOKOHTPOJIb cBOCH ACATCIIBHOCT Ha OCHOBC CaMOaHaJIn3a M CaMOOLICHKU.

ITPEAMETHBIE PE3VJIBTATBI

Hpe,[[MeTHLIe PE3YyIbTAThl OCBOCHU NIIPOTPAMMBI CPEAHETO O6H_ICFO 06p3.30B8.HI/I$I 0 XMMHH Ha
0a30BOM YPOBHC OPUCHTUPOBAHBI Ha obecrneueHue NMpEUMyYyHICCTBCHHO O6H.I€O6p330BaTeJ'IBHOI71 u
O6H_IeKyJ'II>TypHOI\/'I INOATrOTOBKH 06yqafonmxc51. OHHU BKIIOYAIOT cneumpnqecxne JJIsL yqeGHoro
npeamMeTa «XHUMUI HAay4YHBIC 3HAHUA, YMCHI/IHI/ICHOCO6I:>I JIENCTBUH MO OCBOCHUIO, HHTCPIIPCTALIUN
n npeoGpa3OBaHmo 3HaHHI>i, BUJbI JOCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA W NPUMCHCHUIO
3HAHUI B Pa3JINYHBIX y‘-IC6HBIX U PCAJIbHBIX JKXU3HCHHBIX CHTYyAllUAX, CBSA3AHHBIX C xumueit. B
nporpaMme 1o XuMuu NpeAMETHBIC PE3YyJIbTAThI MIPECACTABJICHEI IO I'OJJaM U3Yy4YCHUA.
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K xonmy oOyuenuss B 10 kJiacce mpeaMETHBIE pPE3ylIbTaThl OCBOCHHS Kypca
«Opranuyeckas XuMHUsD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTABISIONIEH E€CTECTBEHHO- HAYYHOU
KapTUHBI MUpPA, pOJM XHMHH B TIO3HAHWM SBICHUA TMPUPOJBI, B GOPMUPOBAHUU MBIIILICHHUS
Y KYJbTYPBI JTUYHOCTH, €€ PYHKIIMOHAITLHON IrPaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUS TIPAKTHIECKUX
3aJ1a4 ¥ 9KOJIOTMYECKU 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CpEJIE;

BJIQJICHUE CHUCTEMOW XMMHYECKUX 3HAaHMUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATalOIIME TOHSITHUS
(XMMUYECKMII ~ 3JIEMEHT, aToM, OJJIEKTpOHHas  000JOYKa aroma, MOJIEKYyJlda, BaJIEHTHOCTbD,
AJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasl CBsI3b, CTPYKTYpHas (opmyna (pa3BepHyTas M COKpAIICHHAsS),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM, YIJIEpOIHBIN CKeleT, (PyHKIMOHAIbHAS TPYIINa, pajuKal,
M30MEpHsi, N30MEPbI, TOMOJIOTUYECKHI Psiji, TOMOJIOTH, YIJIEBOJOPOJIbl, KUCIOPO U a30TCOJEpIKallue
COCIMHEHUSI, MOHOMED, TMOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUs); TEOPUU U
3aKOHBI (TEOpUsI CTPOCHUS Opranndeckux BemniecTB A.M. byTiepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHUWA, JIEXKaIlMe B OCHOBE
MMOHUMAaHHsI TPUUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJYyYCHUU M O€30MAaCHOM HCIIOJIB30BAHMH BAXKHEUIITUX OPraHUYECKUX BEIIECTB B
OBITY M TIPAKTUYECKOM JCSITEIIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTePHBIC MPU3HAKH TMOHSTHH, yYCTaHABIMBATH HX
B3aMMOCBSI3b, HMCIOJIb30BaTh COOTBETCTBYIOIIHE MOHATHUSL TIPU OMHCAHWUU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

chOpMUPOBAHHOCTh ~YMEHUH UCMOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpalleHHOH) (opMyn OpraHMYecKHX BEIIEeCTB U
YPAaBHEHUN XUMHUYECKUX PEAKLUN, U3TOTAaBIMBATh MOJEIIA MOJIEKYJ OPraHUYECKUX BEIIECTB e
WUTFOCTPALIMM ~ MX  XUMHYECKOTO0 U IPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMHUPOBAHHOCTh YMEHUN YCTAHABIWBATh MPUHAAJICKHOCTh H3YUYEHHBIX OpPraHUYeCKHX
BEIIECTB 10 MX COCTaBY U CTPOCHHUIO K OMPEEeIEHHOMY KJIacCy/TpyIie coequHeHu (yrieBoA0POIbL,
KHCITIOPOJI U a30TCOJIEprKalllie COeAMHEHUS, BLICOKOMOJIEKYIIIPHBbIE COSAMHEHHUS), 1aBaTh UM Ha3BaHUS
o cucremaruaeckoit HomeHkatype (IUPAC), a Takxke npuBOIUTh TPUBHAIbHBIC HA3BAHUSI OTICTBHBIX
OpraHMYEeCKUX BEIIECTB (3TUJIEH, TPOIIJICH, alleTUIICH, STUIICHIJIUKOJIb, TIINLEPUH, PeHOI, (OopMalbIeru/,
aueTanbAeru]l, MypaBbuHasl KUCIOTA, YKCYCHas KHUCIOTA, OJIECMHOBAs KHUCJIOTA, CTEApUHOBAsl KUCJIOTA,
TIII0K03a, PPYKTO3a, Kpaxmal, HeJIion03a, TIUIHH);

c(hOpMUPOBAHHOCTH YMEHUS OTIPEAETISATH BUJIbI XUMUYECKOU CBS3U B OPraHUUYECKUX COCIUHEHMSIX
(oIMHApHBIC M KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSTD IOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKHX BEIIECTB
A.M. byrnepoBa ansi oObsICHEHUS 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUs1 MACChl BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTpPOEHHE, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBA TUMHMYHBIX TPEICTaBUTENCH PA3IMUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, JTaH,
STHIIEH, TPOMWJIEH, aleTWieH, OyraaueH-1,3, merunOyraauen- 1,3, OeH30J, METaHOMN, 3TaHOI,
STUJICHTJIUKOJb, TJIHIEpPUH, (EHON, aleTanbIeru]l, MypaBbHUHAas M YKCYCHas KHUCIOTHI, TIIIOKO3a,
KpaxmaJ, HeJUII0JI03a, AMUHOYKCYCHAsl KUCJIO0Ta), WIUTFOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXK]ly HUMU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKHX PEAKIIHI C HCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKH YTIEBOJOPOJIHOTO CHIPhS (HE(TH,
MPUPOJHBIN Ta3, Yroib), CHOCOOBI HMX TNepepabOTKM M MPAKTUYECKOE NpPHUMEHEHHE MPOJAYKTOB
nepepaboTKH;
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c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJHUTH BBIYMCICHUS 1O XUMHUYECKHUM YypaBHEHHUSM (MaccChl,
o0beMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa pEaKIUU IO M3BECTHBIM Macce,
00beMy, KOJMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB MU MPOIYKTOB PEAKIIUN);
c(OpPMHUPOBAHHOCTh YMEHUH BIIQJIETh CUCTEMOM 3HAaHHI 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XUMHUHM IPU HU3YUYEHHUU BEIIECTB M XMMUYECKUX sIBJICHUHM (HaOdrofeHHEe, W3MEpEHHE,
SKCIEPUMEHT, MOJEIUPOBAHNE), UCIOIb30BaTh CUCTEMHbIE XUMUUYECKUE 3HAHUS IJIs1 IPUHSITUSI pELIEHUN
B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;
COPMHUPOBAHHOCTh  YMEHUI cobmro1aTh NpaBuia  TOJIb30BAHUSA XUMHYECKOU
nocy10i 1 1a00paTOPHBIM 000PYAOBAHUEM, a TAKKE ITPaBHJIa 0OPAIICHNUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUHUSMH 110 BBITIOJHEHHIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB;
c(OpMHPOBAHHOCTb YMEHUI IUIAHUPOBATh U BBITIOJIHATh ~ XUMHYECKUN
SKCIEPUMEHT (IIPEeBpALCHUS OPraHMUECKUX BEIIECTB PU HarpEBaHUU, TIOJIYYEHHE dTUJICHA U U3yYEHUE
€ro CBOMCTB, KAUE€CTBEHHBIE PEAKIIMHY OPraHUYECKUX BEIIECTB, ACHAaTypalus OeIKOB MpH HarpeBaHUH,
LIBETHbIE peakiuu OEJIKOB) B COOTBETCTBUU C MpaBUJIAMH TEXHUKHU O€30MAaCHOCTH MpHU OOpaILIEHUH C
BEIIECTBAMU U Ja0OpaTOpHBIM OOOpPYJOBAaHUEM, TMPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3aIiCcH YpaBHEHUN COOTBETCTBYIONINX peaklUii U (OpMYyITUPOBATH BBIBOIbI HA
OCHOBE ATHUX PE3YJIbTATOB;
chOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHaJIM3UPOBATh XHUMHUYECKYI0 HH(OpMaIHIo,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOUYHUKOB (CpesicTBa MaccoBoil nHdopmanuu, HTepHET U Ipyrux);
c(hopMUPOBAHHOCTHh YMEHUH COOIOATH TTPaBUIa YKOJOTUYECKH TIeJIECO00pa3HOTO TIOBEACHUS B
OBITY U TPYAOBOM NEATEILHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/I0POBbS U OKpYKaIOLIEH MpUPOIHOM
Cpelbl, OCO3HaBATh OMACHOCTb BO3JICHCTBUS HA >KMBBIE OPraHU3Mbl OIPEIEICHHBIX OPraHMYEeCKHUX
BelecTB, MoHuMas cMbici nokazarens [1/IK (mpenenpHO mMOMycTHMO# KOHIIEHTPAIMH), TIOSCHITH Ha
npuMepax crnocoObl YMEHBIIEHHs] M NPEJOTBpAILlEHUs WX BPEIHOTO BO3ACHCTBUS HA OPraHHU3M
YeJI0BEeKa;
JUI 00YYarOIIMXCs C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE IPUMEHSTh  3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJAaX I[I0O3HAHUS BEIIECTB U XUMUUYECKUX SBIICHU;
JUI CIIETIBIX M CJIA0OBHUIAALIMX OOYYaroIIMXCs: YMEHHE HCIOJIb30BaTh pENbe(PHO TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mist 3anmucu XuMudeckux Gopmyst

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «O011as 1 HeopraHu4eckasi XUMUs OTPaXKakoT:
cOpPMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOW COCTaBISIOUICH €CTECTBEHHO-HAYYHOU

KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUM SIBIICHUHN MPUPOJBI, B (POPMHUPOBAHUH MBIIIJICHUS U KYIbTYPHI

JUYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOMW [UIsl PEUICHHs] MPAaKTHYECKUX 3a7ad U

AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Ccpejie;

BJIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLINE TOHSTHS
(XMMHYECKHUI JIEMEHT, aTOM, U30TOI, S-, P-, 0- AJIEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTh, JJEKTPOOTPUIIATENLHOCTh, CTETMEHb OKHCIEHUS, XMMHUYECKas CBS3b
(KoBasieHTHAsi, MOHHAsA, METaJlInYecKasi, BOJOPOAHAs), KPUCTAIUIMYECKas PEmIETKa, TUIbI XUMUYECKHX
peaKkuuii, pacTBOp, AJIEKTPOJMUTHI, HEDJIEKTPOJHUTHI, IIIEKTPOJIUTHUYECKAS] JTUCCOLMALINS, OKUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOHN pEaKIMi, XUMUYECKOE PAaBHOBECHUE); TEOPUH U 3aKOHBI (Teopus
ANEKTPOJIUTUYECKON UCCOLMAalu, epuoanueckui 3akoH 1. M. MenzeneeBa, 3aKOH COXpaHEHUSI MACChl
BEILIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS SHEPTUM MPU XUMHUYECKUX PEaKlHUsX), 3aKOHOMEPHOCTH,
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CUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE TOHUMAHUSI IPUYUHHOCTH
Y CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (aKTOJIOTUIECKHE CBEJCHHS O CBOMCTBAX, COCTAaBE, MOJyYCHUU U
0€30MacHOM HCIIOJIb30BAHUH BAXXHEHIIMX HEOPTraHWYECKHX BEIIECTB B OBITY H MPAKTHYECKOU
JICITCILHOCTHU YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMCHUW BBISBIISATh XapaKTEPHBIE IPU3HAKU TOHSITHA, YCTAHABIMBATH WX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MMOHSITHS MPU ONMUCAHUHM HEOPraHUYECKUX BEIIECTB M UX
IIpEBpALICHUN;

c(OPMHUPOBAHHOCTh YMEHUU WCIIOJH30BATh XUMHUYECKYI0 CHMBOJIMKY IS COCTABJICHUS (OPMYI
BEIIECTB U YPAaBHEHUM XUMHUUYECKUX peakiuii, cuctemarnueckyto HoMeHknaTypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OTIEIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIM Ta3, YrIAEKUCIBIN Ta3, aMMHUaK, raméHas
W3BECTh, HETalI€¢Hast U3BECTh, MMUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPEAENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKUX
JJIEMEHTOB B COCAMHEHUSX PA3IUYHOTO COCTaBa, BHUJ XUMHUYECKOW CBs3M (KOBaJIGHTHAs, HOHHAs,
MeTaJUTM4ecKasi, BOJIOPOJAHAS) B COSUHEHUSNX, TUI KPUCTAJUTMUECKOM PEIIETKU KOHKPETHOTO BEIECTBA
(aTomMHasi, MOJIGKYJSIpHAsi, WOHHAs, METAUIMYECKas), XapakTep Cpeapl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEANHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHM YCTaHABIMBATH MPUHAIICKHOCTH HEOPTaHMUECKHX BEIIECTB MO MX
COCTaBy K OTpENEIEHHOMY KJIAacCy/TPYIe COeAMHEHUH (IMTPOCThIe BEIIECTBA — METAUIBI U HEMETAILIBI,
OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM(POTEpHBIE TUIPOKCHUIBI, COJIN);

chOopMUPOBAaHHOCTh YMEHHU PacKpbhIBaTh CMBICH Tepuoanueckoro 3akoHa [[. M. MenneneeBa u
JIEMOHCTPHUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh OJJICKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKUX
sneMeHTOoB 14 mepuonoB Ilepumoamdeckoit cucrembl xumudeckux snemeHTtoB J[. WM. Menpeneesa,
UCIOJB3Ys TMOHATHS «S-, P-, O-3JICKTPOHHBIC OPOUTAIN», «IHEPIETUYCCKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M X COEIMHEHU MO MEPUOIaM U FpyInam
[Tepuonuueckoit cucremMbl XuMuieckux anemeHToB . . Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, IMOJTBEPK/ATh CYIIECTBOBAHUE TI'€HETHMYECKOW CBSI3U
MEX/1y HEOPTraHMYECKUMU BEIIECTBAMU C TIOMOIIBIO YPABHEHU COOTBETCTBYIOIIUX XMMUUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XUMUYCCKUE PEAKIIMU TI0 PA3JIMYHBIM MpU3HAKAM
(uMciny ¥ coCTaBy pearupyrollux BeUIeCTB, TEmIoBoMy 3G (deKTy peakiud, HU3MEHEHHUIO CTereHei
OKHCJICHUS DJIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, YYACTHIO KaTaln3aTopa);

c(OpPMUPOBAHHOCTh YMEHMI COCTaBISITh YPAaBHEHUS DPEAKIHMA pPa3IUYHBIX THUIIOB, MOJHBIE U
COKpaIEHHBIE YPaBHEHHUS PEeaKINii HOHHOTO 0OMEHa, YUUThIBas YCIOBUS, PU KOTOPBIX 9TU PEAKIIUU UIYT
JIO KOHIIA;

cOpPMUPOBAHHOCTh YMEHHMH MPOBOJAUTH PEAKLMHU, MOATBEP)KAAIONIUE KAueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTraHMYECKUX BELIECTB, PACIIO3HABATh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUIN PACKPBHIBATh CYINTHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca ITHX PEeaKIHii;

cOpPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBHUCHUMOCTh CKOPOCTH XHUMHYECKOW peaklud OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEIMICHUsS XWMHYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEIITHETO
BozaeiictBus (nmpunuun Jle [larense);
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c(OPMHUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh XHMHUYECKHE TIPOIECCHI, JICKAlIUe B OCHOBE
MIPOMBIIIIJIEHHOTO TIOJYYCHHSI CEPHOU KUCIIOThI, aMMHAaKa, a TaK)Ke cPOPMUPOBAHHOCTH MPEACTABICHUH 00
OOIIMX HAYYHBIX MPUHIUIIAX U HKOJIOTUISCKUX MPOOIEMaX XUMUIECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH MTPOBONTH BBIYUCIICHUS C UCIIOJIE30BAHUEM MOHSITHS «MacCcoBasi OIS
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHONICHUH T'a30B NIPH XUMUYCCKUX PEAKIIUIX, MACChl BEIIECTBA WIIH
00BbEMa razoB IO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WM O0BEMY OJIHOTO M3 YYacCTBYIOLIHUX B
peakiuu BEIIECTB, TEIUIOBOro 3(@eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BELIECTB,
MIPEBPAIICHUS M COXPAHCHHUS SHEPTHU;

cOPMHUPOBAHHOCTh yYMEHUH COONIOJATh TIPAaBHWJIA IIOJIB30BAHHUS XUMHUYECKOW TOCYI0M U
abopaTOpHBIM O00OpYIOBaHMEM, a TakKKe TMpaBHJIa OOpaleHUs] C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIOJHITh XUMUYCCKHI SKCIIEPUMEHT (pa3iioKeHUE
MEpPOKCH/Ia BOJIOPO/Ia B MPUCYTCTBUHU KaTaIN3aToOPa, ONPEAETICHHE CPeibl pACTBOPOB BELIECTB C MOMOIIbIO
YHUBEPCAIBHOTO HWHIUKATOPA, BIUSHUE DPA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOW pPEaKIINH,
peaKkIy HOHHOTO 0OMEHa, KaYeCTBEHHBIE PEaKInK Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHHUS, PEIIEHUE SKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTtamibi» 1 «HemeTrauib») B COOTBETCTBUH C
MpaBUJIaMUd TEXHUKH O€30TaCHOCTH TIpH OOpalleHHH C BEIIECTBAMH M JaOOpaTOPHBIM 000PYT0BaHUEM,
MIPEACTABIISITh PE3yIbTAThl XUMUYECKOTO AKCIIEPUMEHTa B (hOpMe 3aliCH YPaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITUX PE3YyIhTaTOB;

c(hOopMUPOBAHHOCTh YMEHHI KPUTHUECKH aHATU3UPOBATh XUMHUIECKYIO HH(POPMAITHIO, TTIOTy4aeMyIO
13 pa3HbIX UICTOYHHUKOB (CpPeICTBa MACCOBON KOMMYHUKALUU, IHTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUW COOMIOAATh MpaBUiIa DKOJIOTHYECKH I1€JIECO00pa3HOTO TMOBEACHHUS B
ObITY M TPYIOBOM AEATEIBHOCTU B IIENSAX COXPAHEHHUS CBOETO 3JI0POBBS U OKPYXKArolled MpUpOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHMBBIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, MOHUMAs
cmbica nokaszarens [1JIK, nosicHsaTh Ha mpumepax crnocoObl yMEHBIIEHUS U TPEIOTBPALICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

Ui 00YYaroIIUXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIS CJETbIX U CIa00BUASIINX 00YUAIOIIUXCS: YMEHUE UCIIOIb30BaTh Pelibe(PHO-TOYEUHYIO CUCTEMY
o6o3Hauenwmii JI. bpaiins s 3anucu XuMudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumenoBaHue pa3ie/ioB U TeM Bcero | Kosi-Bo yacos Bocnuraresa | DiieKTpOHH
n/m | NporpaMmsl bHBIH ble
Konr. [pakr. | komMmoHeHT | (HU(POBbIE
paboTsl | pador o0pasoBare
bI JbHbIE
pecypcsl
Pa3pnen 1. Teopernyeckue 0CHOBBI
OPraHu4ecKor XUMHH
1.1 | IlpeaMeT opraHU4ECcKOil XUMHUU. 3 HeHb bubnuoreka
Teopus cTpoeHUS OPraHUYECKUX nporpammucta | JJOK
coequnenuiit A. M. byrieposa B Poccun https://mysc
hool.edu.ru/
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Hroro mo pazueny 3
Paznen 2. YriaeBogopoanbl
2.1 | IlpenenbHbBIE YTIEBOIOPOIBI — 2 Mexnaynapon | bubmuote
AJIKaHbI HBIU JICHb ka [{OK
OXpaHbl https://my
030HOBOTO school.edu
cIost ru/
2.2 | HempenenbHbIE yrI€eBOJOPOMIbI: 6 [enn bubnuoreka
aJIKCHBI, aJIKaJINCHBI, aJIKUHBI ¢unancorort | [OK
rpamotHocTH | https://mysc
hool.edu.ru/

2.3 | Apomatudeckue yriieBoJa0pO/Ibl 2 Kunoypoxu B | bubauoreka
MIKOJIax [HOK
Poccun https://mysc

hool.edu.ru/

2.4 [IpupoaHbIe ICTOUYHUKHT 3 81 rox co nua | bubnmoreka

YTJIEBOJAOPOJIOB U UX MepepaboTKa yrBepxkaeHus | [JOK
BceoOmeit https://mysc
Hexnapanuu | hool.edu.ru/
paB
YelioBeKa
OOH (1948)

Wroro no pasgeny 13

Pasznea 3. Kucaopoaconepskammue 3

OpraHuyecKye coeNHeHus!

3.1 Cruptel. deHon 3 OoOmemxkons | bubmmnorexa
HOE HOK
meponpustre | https://mysc
«3a  uects | hool.edu.ru/
HIKOJIBD)

(mKoyia WM.
O.1.
denopeHko)
3.2 Anbaerunbl. KapOOHOBBIE KHCIIOTHI. 7 Ypok bubanorexa
CrnosxHbie 3(UpPBI MYXEeCTBa [HOK
https://mysc
hool.edu.ru/

3.3 VYrneBoasl 3 Bcemupnbiii | bubnuoreka

ngeHb moa3un | IJOK
https://mysc
hool.edu.ru/
Hroro no pasneny 13
Pasnen 4. Azorcoaepxkamme Henb 3emumn
OpraHuyecKue coeJIMHeHus!

4.1 | AMusbl. AMUHOKHMCIOTHL benku 3 Mexnynapon | bubnuoreka
HBI JICHb [HOK
3aMOBETHUKO https://mysch
B ool.edu.ru/

Wroro no paszneny 3

Paspnen 5. BoicokoMouiekyIsipHbIe
COeIMHEHUA
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5.1 | [Imactmaccel. Kayuyku. Bonokna 2 Jlenb bubnuorexa
crnassuckoi | HOK
muceMennoct | NEPS://mysc
uu hool.edu.ru/
KYJIBTYPbI

Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34 2
I10 ITPOTPAMME
TEMATHYECKOE IIJNIAHUPOBAHUE
11 KJIACC
Ne | HammeHoBaHMe pa3je/ioB U Bcero | KoJi-Bo yacos BocnuraresbH | DIeKTPOHHBIE
n/m | TeM NporpamMmbl blil KOMIIOHEHT | (HU(ppoOBbIE
Komnr. [Ipaxr. o0pa3oBaTesibH
paboTel | paboThI bie pecypcebl
Pa3znen 1.TeopeTuyeckue 0CHOBBI
XHMHH
1.1 | Crpoenue aToMoB. | 3 Bceepoccuiickuit | bubnuoreka
[lepponuueckuii  3aKOH U OTKpbITEIN ypok | [IOK
[epnonnyeckas crcreMa «OBX» https://myschool
XuMu4eckux snementos [I. U. (mpuypouenusiii | .edu.ru/
Meuneneena Ko J/IHrO0
TpaXJaHCKOM
000POHBI
Poccniickoit
denepanyn)
1.2 | Ctpoenue BemecTBa. 4 Ypok npaBoBoit | bubnuoreka
MHuoroo6pa3ue BenecTB rpPaMOTHOCTH [HOK
«[IpaBa https://myschool
YeJIOBEKa» .edu.ru/
1.3 | Xumuyeckue peakiuu 6 1 1 Kunoypoku B bubnuoteka
mkoJsiax Poccun | [JOK
https://myschool
.edu.ru/
WToro no pasgeny 13
Paznea 2. Heoprannyeckas
XUMHS
2.1 | Metaisl 6 1 1 Jlenn bubnuoreka
¢buHaHCOBOM I[HOK
IPaMOTHOCTH https://myscho
ol.edu.ru/
2.2 | Hemerayibl 9 1 Kunoypoku B bubnuoreka
mkoaax Poccun | IIOK
https://myschool
.edu.ru/
2.3 | CBs3b HEOPraHUYECKUX U 2 Jens 3eman bubnuoreka
OpPraHMYECKUX BEIIECTB ITOK
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https://myschool
.edu.ru/
Hroro no pazneny 17
Paznen 3.Xumus u ;Ku3Hb
3.1 | Xumus u KU3Hb 4 MexryHapoaHbI
U JIeHb
3aIOBEJHIKOB
Wroro no pazneny 4 bubnuoreka
[HOK
https://myschool
.edu.ru/
Hroro no pazneny
OBIIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOTPAMME
MMOYPOYHOE IIJIAHUPOBAHHE 10 KJIACC
Ne Tema ypoka Kosn4yecTBo 4yacos Hara JJIeKTOHHbIE
/i Beero | Komrp. | Mpakt u3ydyeHusi | 00pa3oBaTe/bTHBI
e pecypcsl
padoThl | paboThI
1. | IIpenmeTr opraHudecKoOu ceHTs0ps | bubmmorexa [JOK
XHMUH, €€ BOSHUKHOBEHHE, https://myschool.ed
pa3BUTHE, 3HAYCHUE u.ru/
2. | Teopus CTPOCHUS ceHTs0ps | bubmmoreka [JOK
OPraHWYCCKUX COCAMHCHHHA A. https://myschool.ed
M. ByrnepoBa, e€e OCHOBHBIE u.ru/
TIOJIOKCHHS
3. | IIpeacraBnenue 0 ceHTsa0ps | bubmuoreka [JOK
KJIACCHU(UKAIIUU OPraHuIeCKHX https://myschool.ed
BEIICCTB. Howmenknarypa u.ru/
(cucTemaTuyeckas) u
TPUBHAJIbHBIC Ha3BaHUS
OpraHUveCcKuX BEIIICCTB.
Wucrpyktaxx mno OT. JIO.
MonenupoBaHnue MOJIEKYIT
OpPraHMYECKUX BEIIECTB.
4. | AnkaHbl: COCTaB U CTPOCHHUE, ceHts6ps | bubmmorexa [JOK
TOMOJIOTHUECKUHN PSII. https://myschool.ed
u.ru/
5. | MeraH u 3TaH — mnpocTeiiime okTs10ps | bubmamoreka [IOK
MIPE/ICTAaBUTENH aTKaHOB https://myschool.ed
u.ru/
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6. | AJIKEHBI: COCTaB U CTPOCHHE, okTs10ps | bubmmorexa [IOK
CBOMCTBA. DTHUJICH U MIPOIUJICH https://myschool.ed
— mpocTenmme u.ru/
MIPEJICTABUTENN AIKCHOB

7. | Ilpaktuueckas pabora okTs0pp | bubnuoteka [IOK
Nel.Ilosryuenue sTuiieHa U https://myschool.ed
M3yYCHHUE €r0 CBOMCTB. u.ru/

8. | Anxamuensl. byrammen-1,3 wu OKTSIOpb bubnuorexa [JOK
Metuinoyraauen-1,3. https://myschool.ed
[MonyueHne  CHHTETHYECKOTO u.ru/
KaydyKa U Pe3HHBI

9. | AnkuHsr: COCTaB u HOSIOPH bubnuorexa [JOK
0COOEHHOCTH CTpOEHHUS, https://myschool.ed
TOMOJIOTUYECKHI psi. u.ru/
Anerunes —  NOpOCTEHIINI
MPEJICTABUTENb ATKHHOB

10 | BerumcieHne TO YpaBHEHHIO HOSIOpb bubnuoreka [JOK
XUMHYECKON peaKiinu https://myschool.ed

u.ru/

11. | Apenbl: 0O€H30J1 © TOJYOJI. HOSIOPH bubmuorexa [JOK
TOKCHYHOCTH apeHOB. https://myschool.ed

u.ru/

12. | I'enetnueckas CBSI3b HOSIOPH bubmuorexa [JOK
YTJIEBOIOPOIOB, https://myschool.ed
MPUHAJISKAITUX K PA3INYHBIM u.ru/
KJlaccam

13. | Ilpuponansie HMCTOYHUKHU Jekabpb bubmuoreka [JOK
YIJICBOJIOPOJIOB:  HPUPOTHBIN https://myschool.ed
ra3 ¥ IOMyTHbIE He(TIHbIE u.ru/
rassl, Uuctpykraxk no OT.JIO.

KauectBeHHoe  ompenenenue
yriepoga W BOJOpojAa B
OpPraHMYECKUX BEIIEeCTBAX

14. | Ilpuponansie HUCTOYHUKHU neKaopb bubnuorexa [JOK
yIJICEBOJOPOJOB: HE(PTh., ¢ https://myschool.ed
MIPOUCXOXKICHHUE. Crioco6bl u.ru/
nepepaboTKH HePTH.

WHucrpykrtaxx no OT. JIO.
O3nakomiieHne ¢ oOpa3namu
I1acTMace, KayyyKoB, PE3HHBI
Kamennsiit yross. MHCTpyKTa)
no OT. JIO. MoaenupoBanue
MOJIEKYJl ~ YIJI€BOAOPOJIOB U
raJlor€HONPOU3BOJIHBIX.
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15. | Konrponbhas pabora Nel mo 1 nekabps | bubmmorexa [IOK
pazneny: ««YTIeBOI0POIb https://myschool.ed

u.ru/

16. | OGoOmeHue u cucTeMaTH3anus nekabps | bubmmorexa [IOK
3HAHHUU o  pasueny: https://myschool.ed
«YTIeBOAOPOABI». u.ru

17. | IlpenenbHble  OJHOATOMHBIE SHBaph bubnuorexa [JOK
CIMPTHI: METAHOJ W 3TaHOJL. https://myschool.ed
Bonopoanas CBSI3b. u.ru/
Wucrpykrtaxx mno OT. JIO.

I'openune crimpros

18. | MHoroaToMHBIE CIIUPTHI: SHBaph bubnnorexa [JOK
STHJICHIJIMKOJIb W TJIHIEPUH. https://myschool.ed
Wucrpykraxx mo  OT.JIO. u.ru/
B3anmoperictBue rauviepuHa c
rugpokcuom meau (11).

19. | deHon: cTpocHHWE MOJIEKYIIHI, SHBAph bubnuoreka [JOK
busnyeckue W XUMHYECKHE https://myschool.ed
CBOWCTBA, MPUMEHCHHE u.ru/

20. | Anpaeruasl: opMalbIeru | deBpaib bu6mmoreka [IOK
aleTaabaeru/l. AreToH. https://myschool.ed
Hucrpykraxx mo  OT.JIO. u.ru/
KauectBenHrle peakuuu
QJIBJICTUIOB

21. | OTHOOCHOBHBIE  TpEEIbHBIC deBpans | bubmuorexa [JOK
KapOOHOBBIE KHCJIOTHBI: https://myschool.ed
MypaBbUHAs U YKCYCHAs u.ru/

22. | Ilpaktnueckas pabora Ne2 deBpans | bubmuoreka [{OK
CBoiicTBa pacTBOpa YKCYCHOM https://myschool.ed
KHCIIOTBI. u.ru/

23. | CreapuHoBasi M OJEHMHOBas deBpans | bubamnoreka [JOK
KHCIIOTBI, KaK IPeICTaBUTCIIN https://myschool.ed
BBICIIUX KAPOOHOBBIX KHCIIOT u.ru/

24. | Mbputa Kak COJIM  BBICIIUX MapT bubnuoreka [JOK
KapOOHOBBIX  KHCJIOT,  HX https://myschool.ed
MololIee JIeiicTBHE. u.ru/

25. | CnoxHble 3pupsI Kak MapT bubnuoreka [IOK
MIPOU3BO/IHBIE KapOOHOBBIX https://myschool.ed
KUCIIOT. ['MAponm3  CIOMKHBIX u.ru/
3pHupoB

26. | XKupsr: TUAPOJIN3, MapT bubnuorexa [IOK
MpUMEHEeHHe, OuOoJIOTHYECKas https://myschool.ed
POJIb JKUPOB u.ru/




24

27. | YrieBojsl: COCTaB, MapT bubnmoreka [JOK
knaccudukanus. BaxHeimme https://myschool.ed
MPECTaBUTEIIN: TJIFOK03a, u.ru/
¢bpykTO3a, caxapo3a

28. | Kpaxman wu wemnrono3a Kak anpenb bubmmorexa [IOK
MPUPOJIHBIC TIOJIUMEPBI. https://myschool.ed

u.ru/

29. | KonrponbHas pabora Ne2 mo 1 anpesb bubnuorexa [JOK
paneny: https://myschool.ed
«Kucnopoacoaepxarire u.ru/
OpPTaHWYECKUE COCTUHEHIIS)

30. | OGmuras XapaKTEePUCTHKA anpenb bubmmorexa [JOK
a30TCOICPIKAIINX https://myschool.ed
OpPraHMYEeCKUX  COCTUHEHHIA. u.ru/
AMUHBI: METUJIAMUH ¥ aHUITUH

31. | AMHHOKHCIIOTBI KaK arnpeb bubmuorexa [JOK
amdoTepHbIE  OpraHHYecKue https://myschool.ed
COEIMHEHUS, ux u.ru
O6uooruueckoe 3HAaYEHHE.

Ilenrtnanl

32. | benku KaK MIPUPOIHBIC Mau bubmuorexa [JOK
BBICOKOMOJICKYJISIPHBIC https://myschool.ed
COCIMHCHUS u.ru/

33. | OCHOBHBIC TIOHATHS XHMHH Mait bu6mmoreka [IOK
BBICOKOMOJIEKYIIIPHBIX https://myschool.ed
COEIMHEHUN. u.ru/

e OCHOBHBIE METOJIBI CHHTE3a \iai BuGnorexa LIOK
BBICOKOMOJICKYJISIPHBIX https://myschool.ed
COCIMHCHUI. IInactmacchl, u.ru/
Kay4yKH, BOJIOKHA
OO1iee KOJIMYECTBO YACOB IO 34 5 5
nporpamme

MOYPOYHOE IIVIAHUPOBAHHE 11 KJIACC
Ne Tema ypoka KoauuecTBO yacosn Jlara JJ1IeKTOHHbIE
H3yUYeHHs] | 00pa30BaTeJIbTHBI
n/n Bcero | Kontp. | IIpakr ¥ P e pecype
Pabotbl | padoThbl
. bubnmnoreka [JOK

1. | Xumuueckuii ameMeHT. AToM. CEHTAOpb https://m.eds00.ru/

DreKkTpoHHas KOHUryparus 59¢112ee

aTOMOB
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2. | lleppomuueckuit  3aKOH W CEHTAAOPh bubmmorexa [IOK
https://m.edsoo.ru/
[Tepuoanueckas cucreMma 16957c01
XUMUYecKuXx a3yiemMeHtoB [, U.
MeHngeneeBa, HX CBA3b C
COBPEMEHHOM TeOpUeEn
CTPOCHHS aTOMOB
3. | 3aKkOHOMEpPHOCTH HM3MCHCHHS CEHTSIOPH brbmmorexa HOK
CBOMCTE S https://m.edsoo.ru/f
. 8468927
9JIEMEHTOB M WX COCAMHEHUM
Mo TpynmaMm U Tepuojam.
3HaueHue IIEPUOTUYECKOTO
3aKOHA U CUCTEMBI XUMHUYECKUX
anemenToB /.. MeHneneesa B
Pa3BUTHH HAYKH
4. | CtpoeHue BEIlECTBA. CEHTSAOPh brmmorexa HOK
XuMnueckas CBs3b, €8 BHIBL, https://m.edsoo.ruf
’ ’ 5a8072af
MEXaHU3MBbI oOpa3oBaHUs
KOBAJICHTHOM CBSI3W.
Bopoponnas cBsizb
5. | BaneHnTHOCT®D. OKTSI0pb bubmmorexa LIOK
5 https://m.edsoo.ru/
JIEKTPOOTPULIATETHHOCTb. 3d2ca093
Crenenb OKHCIICHUS.
BemectBa MozekymnsipHOTO H
HEMOJIEKYJIIPHOTO CTPOCHHUS
6. |IlomatTme o0  JAMCHIEPCHBIX OKTSIOpB bubmorexa LIOK
cucTemMax. HcTtunHBIC " https://m.edsoo.ruf
da2c70e4
KOJUIOUIHBIE PacTBOPBL
MaccoBast 1onsi BelecTBa B
pacTtBope
bu6mmoreka [JOK
! 53;2;@2?;3? " OKTAOPH https://m.edsoo.ru/
. bf9e108d
HEOPraHUYECKUX COCAMHEHUM.
I'enernueckas CBSI3b
HEOPraHUYECKUX BEIIECTB,
Pa3IMYHbIX KJIACCOB
8. | Knaccudukamus XuMHUECKHX okTs0pp | bubmuoteka [IOK
peakiuii B HEOPraHWYCCKOU H https://m.edsoo.ru/
OpraHM4ecKoil XUMHHU. 3aKoH bf9e108d
COXpaHEHHUsI MacChl BEILECTB;
3aKOH COXpaHEHUS u
MpEeBpAIllEeHUs] JHEPTUU TIpU
XUMHUYECKUX PEaKIIHIX
9 6 bu6mmoreka [JOK
' SEOPOCTL DCAKLIH. HOAOPL https://m.edsoo.ru/
paTHMBbIe peaxiuu. 8fad2942
XHMMHUYECKOE PAaBHOBECUE
10. | IIpaktuueckass pabora Ne 1. HOSIOPb bubmorexa HOK

«Bnusaue PA3JIMIHBIX
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(baxTopoB Ha CKOPOCTh https://m.edsoo.ru/
XUMUYECKON PEaKIUm» 5a8072a

11. | DnexTpoauTHyeckas HOSI0pb f]?[?ggﬁcrf?éi ;’}35

muccoranusga.  Ilomstue o

3d2ca093
BoJIopoHOM moka3zarene (pH)
pactBopa.Uuctpykrax mo OT.
JIO.  Omnpenenenue  cpempbl
pacTBOpoB BCILICCTB c
ITOMOIIIBIO YHUBEPCAIBHOTO
WHIUKaTopa Peakiuu MOHHOTO
obmena. Muctpykrax no OT.
[IpoBenenue peakuuiit HOHHOTO
oOMeHa I'upponus
OpPraHHYECKUX u
HEOPraHWYECKUX BEIIEeCTB
bu6mmoreka [{OK
12. KHCITUTEILHO- HOSIOpb
](B)OCC?FJ;HO?BJ;I/ITe?IBHLIe peaxIuu o7op https://m.edsoo.ru/
) 8c66bl12a
[Tonsatue 00  »aekTposm3e
pacIuIaBoB U PacTBOPOB COJICH
bu6moreka [IOK

13. | KonTponsHast  pabora 1o 1 nekabpb https://m.edsoo.ru/e
pazzeny «Teopernueckne 167635b
OCHOBBI XUMHH

bu6mmoreka [IOK

14. | Metasi, X TIONOKEHHE B nekabpb https://m.eds00.ru/

[Tepuoanueckoit CHCTEME d
a2c70e4
XUMHUYecKuXx 3jeMmentoB [ .
MenneneeBa U 0COOEHHOCTH
cTpoeHuss atroMoB.  OO0mme
dbuzuveckue CBOMCTBA
METaJJIOB

15. | CmunaBel METaJLIOB. Jekabpb bu6mmoreka [JOK
DNEKTPOXUMHUYECKUA pan https://myschool.ed
HaIPsDKEHUH METaJIJIOB u.ru/

16. | Xumuueckue CBOMCTBaA Jekabpb bu6mmoreka [JOK
BaOKHEHIIIMX METaJlJIOB https://myschool.ed
(HaTpuii, KaJMHi, KaJIBIIHH, u.ru/
MarHui, ajJlOMHHHH) W HUX
coenuHeHuil. MHCTpyKTax 110
OT. JIO.B3aumonelictBue
TUAPOKCUAA  aTIOMUHUS  C
pacTBOpaMu KUCIIOT U IIEN0Yel

17. | XuMuyeckue CBOMCTBA Xpoma, SHBAPb bu6mmoreka [JOK
MEIN U UX COENNHEHNI https://myschool.ed

u.ru/

18. | Xumuueckue CBOICTBa IMHKA, SIHBAph bu6mmoreka [JOK
Kenesa M UX  COSAMHEHUI. https://myschool.ed
WNuctpykrtaxx mo OT. JIO. u.ru/
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KauecTtBennsle peakuuu Ha
VMOHBI METAJIJIOB

19. | Ilpaktnueckas pabora Ne 2. SHBapb bubmmoreka [IOK
"Pemenue https://myschool.ed
AKCIIEPUMEHTAIBHBIX 3a/1a4 I10 u.ru/
teme «MeTaypiy"

20. | Hemeramibl, UX TOJOXKEHUE B ¢deBpans | bubmuorexa [{OK
[epuoanyeckoit CHCTEME https://myschool.ed
XUMHUYECKUX anemeHtoB I, . u.ru/
MenneneeBa U 0coOEHHOCTHU
CTPOEHUS aTOMOB

21. | Ousnueckue CBOIICTBA deBpans | bubmuorexa [JOK
HEMETAJLIOB. AJtoTponust https://myschool.ed
HeMeTaUIOB  (Ha  mpuMepe u.ru/
KHCJIOpoJia, cepbl, gocdopa u
yriieposaa)

22. | Xumuueckue CBOMCTBa deBpans | bubmuorexa [JOK
rajloreHoB, Ccepl W WX https://myschool.ed
COEIMHEHUI u.ru/

23. | XuMHUecKkue CBOWMCTBA a30Ta, deBpans | bubmuorexa [JOK
dochopa u ux coenuHEHHI https://myschool.ed
Uucrpykrax mo OT. JIO. u.ru/
KauecTBeHHbIE peakuu Ha
AQHMOHBI M KATHOH aMMOHUS

24. | XuMu4deckue CBOMCTBa MapT bubmuorexa [JOK
yriaepoaa, KpeMHUS U HX https://myschool.ed
COEIUHEHUMN u.ru/

25. | [Ipumenenue BOKHEUIITUX MapT bubnuoreka [JOK
HEMETAJIJIOB M UX COCJMHCHUI https://myschool.ed

u.ru/

26. | O0oO1IeHE U cUCTEMATU3 AN MapT bu6mmoreka [JOK
3HaHM 110 TeMe «HemeTramiby. https://myschool.ed
Bbruuciienuss 1o ypaBHEHHSIM u.ru/
XUMUYECKUX  pEakuud U
TEPMOXUMHUYECKUE PACUETHI

27. | Ilpaktuueckass pabGora No 3. MapT bubnuoreka [IOK
«Pemenue https://myschool.ed
AKCMEPUMEHTAJIbHBIX 3a/1a4 IO u.ru/
teme "Hemeramb"»

28. | KonrtposbHas paboTa 1o TeMam 1 anpenb bubnuoreka [IOK
«Metamne» 1 «HemeTamisny https://myschool.ed

u.ru/

29. | Heopranuueckue u anpesb bubnuorexa [IOK
OpraHHYecKue KHUCTIOTHI. https://myschool.ed

u.ru/
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Heoprannueckue u
OpraHMYECKHe OCHOBAHUS
30. | AmdoTepHbIe HEOpraHUYECKHE 1 arnpeb bubnuorexa [JOK
U OpPraHUYeCcKUE COCAMHCHUS. https://myschool.ed
I'enernueckas CBSI3b u.ru/
HEOPraHMYeCKUX "
OPraHUYECKUX BEIIECTB
31. | Ponmp xumum B oOecrniedyeHUU 1 arnpeb bubnuorexa [JOK
IKOJIOTHYECKOH, https://myschool.ed
SHEPreTUYECKON W MHUIIEBOM u.ru/
0€30MacHOCTH, pa3BUTUHN
MEIUIIUHBI
32. | IlpeacraBnenuss 00 oOmUX 1 Mai bubnuorexa [JOK
HAYYHBIX MPUHIIAITIAX https://myschool.ed
MPOMBIIIJIEHHOTO  TIOJTYYEeHUSI u.ru/
BaXXHEHUIITNX BEIIECTB
33. | YUenmoBek B MHUpE BEIIESCTB H 1 Mau bubmuorexa [JOK
MaTepHaioB https://myschool.ed
u.ru/
34. | Xumus 1 37J0pOBbE UeIOBEKA 1 Mai bubnuoreka [JOK
https://myschool.ed
u.ru/
O0mmee komuecTBO YacoB no | 34 2 3
nporpamme
IIpoBepsiemble TpeOOBaHMS K Pe3yJdbTATAM OCBOEHHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrPaMMbI
10 kaace
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NPoBEPSIEMOro 0o0pa3oBaTeJIbHOM MPOrpaMMbl CPeHEro 0011ero 00pa3oBaHus
pe3yJjbTara
1 TeopeTndeckre 0OCHOBBI OPraHUUYECKONM XUMHUH
1.1. ChopmupoBaHHOCTH MPEJICTABICHU O XUMUYECKOW COCTABIIAIONIECH €CTECTBEHHO-
HAay4YHOM KApTUHBI MHpA, POJIM XHMHH B TIO3HAHUM SIBJICHUM MPUPOIBI, B
(hOpMHUpOBAaHUM MBIIUICHUS W KYJIbTYpPBl JIMYHOCTH, €€  (PYHKIHOHAIbHON
IPaMOTHOCTH, HEOOXOIUMOU MJIsl pelIeHUs MPAKTUYECKUX 3a/1a4 M YKOJIOTUYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO U IPUPOJIHOMN cpesie
1.2. Bnanenue cucteMoit XMMHUECKUX 3HAHHM, KOTOPAst BKIKOYAET: OCHOBOIOJIATAl0IIHE
MOHATHUS (MOJIEKYJa, BaJIEGHTHOCTh, ANEKTPOOTPHUIATENILHOCTD, CTETIEHb OKUCIEHUS,
XUMHYECKas CBS3b, MOJIb, MOJIIPHASI MAacCa, MOJISIPHBIN 00beM, YTTIEpOIHBIN CKENeT,
(yHKIIMOHATBHAS TPYIIIA, PaIUKal, H30MEepHs, U30MEPbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJIEBOJIOPOABI, KHACJIOPOJI- U a30TCOAEpKALUE COEIUHEHUH,
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OMOJIOTUYECKH aKTHBHBIE BELIECTBA (YIIIEBOIbI, XKHUPHI, OCIKH), MOHOMED, TIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC COCAMHEHUS); TEOPUH M 3aKOHBI
(TeopHsi XMMHUYECKOIO CTpOeHHs opraHumdyeckux BemiectB A.M. bByrieposa),
3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK XUMHH, (DAKTOJIOTHUECKUE CBEICHHS O
CBOWCTBAX, COCTaBe, IOJYYCHHH W OE30MaCHOM WCIIOJB30BAaHUH BaXHEHIITHX
HEOPraHMYECKUX U OPTaHMYECKUX BEHIECTB B OBITY U NMPAKTHUECKOW EATEIBHOCTH
YeJ0BeKa

1.3.

ChopMUpOBaHHOCTh YMEHHH BBISBISTH XapaKTEPHbIE TPU3HAKK —TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOINE IOHATUSA IIpU
OIIMCAaHUU COCTaBa, CTPOCHHs M MPEBPAIICHUI OPraHUYECKUX COCIUHEHUN

14.

ChopmMupoBaHHOCTh yYMEHUH HCHOJb30BaTh XUMUYECKYI0 CHUMBOJIMKY JIJISI
COCTaBJIEHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOM, COKpalleHHOMN)
(GbopMyNl  OpPraHMYECKHMX BEIIECTB M ypaBHEHUH XUMHYECKUX pEaKUui,
M3TOTaBIIMBATh MOJIETIN MOJIEKYJI OPTaHUYECKUX  BEIIECTB Ui WIJUIFOCTPALUH
WX XHMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHUS

1.5

ChopMHpOBAaHHOCT, YMEHHUM YCTAaHABJIMBATh TMPUHAMICIKHOCTh HW3YYCHHBIX
OpPraHWYeCKHUX BEIECTB IO WX COCTaBy W CTPOCHUIO K OINPENEIIEHHOMY KIlaccy
(Tpymme) coenMHEHUH (YTIIeBOIOPOIbI, KUCIOPO M a30TCOACPKAIIUE COCTUHECHMUS,
BBICOKOMOJICKYIISIDHBIE COCTUHCHUS), JaBaTh UM Ha3BaHHS 10 CHUCTEMAaTHYECKOU
nomenkiarype (IUPAC)

1.6.

ChopmupoBaHHOCTH ~ YMEHHS  ONpPENENATh BHABI  XMMHUYECKONW CBA3HM B
OpPraHUYECKUX COCAMHEHUSIX (OJUHApPHBIE U KPaTHbIE)

1.7.

ChopmupoBaHHOCTh  YMEHHS MPUMEHSATH: TOJOXEHUS TEOPUU  CTPOCHHS
oprannueckux BeulectB A.M. bytnepoBa mis 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHsI MAacChl BEILIECTB

YT1eBoaopo kL. Kucnopoaconepxarue U a30TCOJICPIKAIITUE
OpraHryecKre coemHeHNs. BICOKOMOJIEKYIsIpHBIE COSTUHEHUS

2.1.

ChopmupoBaHHOCTh YMEHUH MPUBOAUTH TPUBUAIbHBIC HAa3BaHUS OTIEIIbHBIX
OpPraHMYECKUX BEIIECTB (STUJICH, MPOIUJICH, alleTHIICH, STHJICHTJIMKOJIb, TIUIIEPHH,
(denou, dbopmanbaerua, aleTanbleru]l, MypaBbUHas KHCIOTa, YKCYCHas KHUCIOTa,
OJICMHOBAs KHUCIIOTa, CTEapUHOBAsi KHUCJIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmal,
LEJUTI0JI03a, TJIUIIMH)

2.2

ChopmupoBaHHOCTh YMEHUN XapaKTEpPH30BaTh COCTaB, CTPOCHHE, (U3HUECKUE U
XUMUYECKHE CBOWCTBA TUINHMYHBIX MPEACTABUTENEH  pa3IMYHBIX  KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, TUJICH, IPOMUIICH, alleTHIIeH, OyTanueH-1,3,
MeTmiOyTaauen-1,3, 6eH301, METaHOJI, STaHOJ, STUJIECHTIIUKOJb, TIUIEPUH, (peHoI,
aleTanbAeTu/l, MypaBbUHAsl U YKCYCHasi KMCIIOTHI, TJIIOKO3a, Kpaxmal, LeJUI0i103a,
AMUHOYKCYCHasl KHCIIOTa)
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2.3.

ChopMUpOBaHHOCTh yMEHHSI WIUTIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXKIY
TUNWYHBIMU TPEJICTABUTEISIMU  PA3JIMYHBIX KJIACCOB OPraHUYECKHX BELIECTB
YPaBHEHUSIMH COOTBETCTBYIOIMX XUMHUYECKUX pEAaKIMM C HUCIOJIb30BAHUEM

CTPYKTYPHBIX (popmyi

2.4,

ChopMUpOBaHHOCTh yMEHHSI XapaKTepU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO
CBIPbsl (He()Th, MPUPOIHBIN Ta3, YTOJib), CIIOCOOBI MX TepepadOTKU U MPAKTUIECKOE
pUMEHEHHE TIPOTyKTOB TIepepabOTKu

XUMHS 1 )KU3Hb. PacueTsl

3.1.

CdopMHUpPOBAaHHOCTH YMEHUHN BIAJETh CHUCTEMOM 3HAHMK 00 OCHOBHBIX METOJax
Hay4HOTO TIO3HAHUS, HCIOJBb3yeMbIX B XUMHUHM TIPU H3YyYECHUU BEIIECTB U
XUMUYECKUX SIBIICHUM (HAOMIOZCHUE, N3MEPEHUE, YKCIIEPUMEHT, MOJCIUPOBAHNUE),
WCTIONb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS [UIS TPUHATHS PEIICHHH B
KOHKPETHBIX )KH3HEHHBIX CUTYAITUSX, CBS3AHHBIX C BEIIECTBAMH U X PUMEHEHHEM

3.2.

ChopMHpOBAaHHOCT, YMEHUM COONIOAATHh TpaBUjIa TOJB30BAHUS XUMHUUYECKOU
MOCy/IoM U J1abopaTOpHBIM OOOPYAOBaHWEM, a TaKKe MpaBUiIa OOpAIIEHUS C
BEI[ECTBAMH B COOTBETCTBHH C HHCTPYKIHSMH TIO BBHIMOJTHCHHIO J1a0OPaTOPHBIX
XHUMHYECKHX OITBITOB

3.3.

ChopMUpOBaHHOCTh YMEHUH TUTAHUPOBATH M BHITIOIHITH XUMHYECKHIA SKCTICPUMEHT
(mpeBpamnieHus OpraHUvecKuX BEIIECTB NPU HArpeBaHWU, MOJyYCHHE
ATHJICHA W U3yYCHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIUH OPraHNICCKHUX BEIIECTB,
JeHaTypanus OCTKOB MPU  HarpeBaHWHW, [IBETHBIC  peaKIuu  OEJIKOB) B
COOTBETCTBUU C MPABUIIAMHU TEXHUKH 0€30TTaCHOCTH NIPU OOPAIICHUH C BEIIECTBAMH
U J1a0OpaTOpHBIM O00OpPYIOBaHHEM; MPEICTABIATh PE3YJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3allUCH YPaBHEHUH COOTBETCTBYIOIIMX pEAKIHA U
(opMyIHpOBaTh BHIBOBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4.

CdopmupoBaHHOCTH YMEHUH MIPOBOJIUTH BBIYMCIICHUS IO XUMHYECKUM
ypaBHEHUsM (Macchl, 00beMa, KOJMYECTBAa HCXOJIHOTO BEIEeCTBA WU MPOJIyKTa
peaKIy MO0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB
WM NPOJIYKTOB PEAKIIMHN)

3.5.

ChopMUpPOBaHHOCTb ~ YMEHUH  KPUTHYECKH  aHAJIM3UPOBATh  XUMUYECKYIO
UHPOpMALIMIO, MOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelIcTBa MacCOBOM
uHpopMaluu, cetb IHTEpHET U Apyrue)

3.6.

CchopMupoBaHHOCTh YMEHUH COOIIOATh MTPAaBUIIa FIKOJIOTUYECKHU 1€J1ecO00pa3HOro
NOBECHUS B OBITY U TPYIOBOH JEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO
3I0pPOBbsI M OKPY)KAIOILEH MPUPOJHON Cpelibl, 0CO3HABATh OMIACHOCTh BO3JIEHCTBUS
Ha JXMBBIE OPraHU3MBI ONPEACICHHBIX OPraHMYECKUX BEILECTB, IMOHMMAsl CMBICI
nokazatens [I/IK  (mpemenbHO  AONMYCTMMON — KOHLIEHTpAlMM),  IOSICHATH Ha
pUMepax CrocoObl YMEHbILICHHS U NPEeIOTBPAILEHHs UX BPETHOTO BO3ACHCTBUS Ha
OpraHM3M 4eJOBeKa
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IIpoBepsiemble 31eMeHTHI coaepskanus, 10 knace

Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUA
1 Teopernueckre OCHOBBI OPraHMYECKON XUMHH

11 [IpeameT opraHndyeckoi XUMHH: €€ BOBHUKHOBEHHUE, PA3BUTHUE U 3HAYCHHUE B MOJYyYCHUU
HOBBIX BEILIECTB M MaTepuajoB. Teopus CTpOEHUS OpPraHMYecKUX coequHeHuil A.M.
bytneposa, ee OCHOBHBIE TIOJIOKEHHUS

1.2 CtpykTypHble (OPMYIIBI OPraHUYECKUX BEIIECTB. [ 'oMoJIOTHs, H30MepHs. XUMUYECKas
CBSI3b B OPTaHUYECKUX COCIUHEHUSAX — OJIMHAPHBIE U KpaTHbIE CBs3U. [IpeacraBnenne o
KJIacCU(PUKAIIUA OPraHMYECKUX BEIIECTB

13 Homenknarypa  opraHuyeckux COEOWHEHUN (cHcTeMaTHuecKasl)) W TPUBHAJIbHBIE
Ha3BaHUA BaXXHEUIINUX MPEIACTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB

2 VYTI1eBOI0POTBI

2.1 AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKU psiA. MeTaH M 3TaH — MpPOCTEUIIne
MIPe/ICTaBUTENN AKAaHOB: (PU3NUECKHE U XMMUYECKHE CBONCTBA (peakuy 3aMeIleHUs] U
rOpeHusi), HaXOKJIEHUE B MPHUPOJE, TMOTy4YeHHE U MPUMEHEHUE

2.2 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psJl. DTUJIEH U MPONUIIEH — IPOCTEHIIINE
MIPeICTaBUTENH ATKEHOB: (PU3NUECKHE U XUMUYECKUE CBOMCTBA (peakiuy TUAPUPOBAHUS,
TaJIOTEHUPOBAHUS,  TUApPATAllUM, OKHCIEHHS U TMOJIMMEpHU3alUH), IMOJIy4YeHUE H
MIPUMEHEHHE

2.3 Anxanuensl: OyranueH-1,3 u metunOyragueH-1,3: cTpoeHne, BaKHEHUIITHE XUMHUUYCCKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3UHbI

2.4 AJNKUHBI: COCTaB M OCOOEGHHOCTH CTPOCHHUS, TOMOJIOTMYECKUH psiA. ALETUICH —
MPOCTEHIINI TPEICTABUTENb ANKHHOB: COCTaB, CTpOCHHE, (U3UUYECKUE U XUMHUUYECKUE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATALIMM, TOPEHHUS),
MOJy4YeHUE U IPUMEHEHUE

2.5. Apenbl. benzon: coctaB, cTpoeHue, pusmueckue M XUMUYECKUE CBOMCTBA (peakiuu

TraJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), IMNOJIYYCHUC W TIPUMCHCHUC. TOJ'IYOJ'II COCTaB,
CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XHMMHYECKHE CBOMCTBA (peaKI_lI/II/I raJJIOorcHUpOBaHUA U
HI/ITpOBaHI/ISI), IMNOJIYYCHUC W TIPUMCHCHHC. ToKCUYHOCTH ApCHOB. I'eneTnyeckas CBS3b
MCKIAY YIJICBOAOPOJaMU, IIPUHAMJICKAINUMU K PA3JIMYHBIM KJIaCCaM
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2.6.

[IpupoHBIe UCTOYHUKH YTIeBOAOPOA0B. [IprpoaHbIil ra3 u nomyrHele HeTIHBIC a3kl
Hedts u ee mpoucxoxxaenue. CriocoObl nepepaboTku HEe(TH: MEPEeroHka, KPEKUHT
(TepMHUECKUH, KaTamuTUdeckuii), muponu3. IIpoaykTsl mnepepa®oTku HepTH, UX
NpPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIH yroib M HpPOAYKTHI €ro
nepepadboTKu

Kucnopoacoaepxaiiue opraHM4ecKue COeIMHEHU S

3.1

[IpenenbHple OHOATOMHBIE CIHUPTHI. METaHOJI W 3TAaHOI: CTpOEHUE, (PU3nYecKue M
XUMUYECKHE CBOWCTBA (PEaKIMu C aKTUBHBIMH MeETa/IaMH, TaJIOT€HOBOJOPOJIaMH,
ropeHue), mpumMeHenue. BogopoaHbie CBSI3U MEXIy MOJEKYJIaMHu CIupToB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPraHU3M uYeJoBeKa. MHOTrOaTOMHBIE CIIUPTHI. DTUICHTIUKOIb U
TJIMIEPUH: CTpOeHUe, (U3UYECKHEe U XUMUYECKHE CBOWCTBa (B3aMMOJCHCTBUE CO
IIEJTOYHBIMU METAJNIaMH, Ka4eCTBEHHAs! PEaKIs Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBre
Ha OpraHu3M yenoBeka. [[puMeHeHne riviepruHa u STUIICHTIIMKOIIA

3.2.

®deHot: CTpPOCHHE MOJICKYJIbI,  (U3UYECKHEe U XUMHYECKHE
cBoiictBa. TokcuuHocTs peHona. [Ipumenenue penona

3.3.

Anpaerunbl u KeTOHbI. DopManbaeTu, aleTaabIeTUl; CTPOCHUE, (PU3HIECKIE it
XUMHAYECKHE cBOMCTBa (peakiuu OKHCJICHHS U BOCCTAHOBJIEHHUS, KAU€CTBEHHBIE
peakIum), MoydeHue U MpUMEHEHNE

3.4.

OAHOOCHOBHBIE TIpe/ieibHble KApOOHOBBIE KHCIIOTHI. MypaBpuHasi u yKCycCHas
KHUCIIOTBI: CTpOeHHeE, (PU3HUeCKrUe U XUMUYECKUE CBOMCTBA (CBOICTBa, 0OIIHe AJIs Kilacca
KHCIIOT, peakius dTepudukaiyn), noaydeHue u npuMenenue. CteapuHoBasi U OJISMHOBAS
KHUCIIOTBI KaK MPEACTAaBUTENH BBICIIUX KapOOHOBBIX KUCIOT. Mblila KaK COJIM BBICHINX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeCcTBHE

3.5.

CrnosxHble 3QUpbI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ HAPOIH3 CHOKHBIX APUPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. bruonoruueckas poiib KUPOB

3.6.

YrieBoapl: cocTaB, Kiaccuukaiuys yIJ1eBOJIOB (MOHO-, JIA- ¥ TIOJINCAXapHU/IbI ).
I'mroko3a — mpocTeimuii MOHOCaXapua: 0COOEHHOCTH CTPOSHHS MOJIEKYJIbI, (PU3HUECKHe
U XUMHYECKHe cBoiicTBa (B3ammojeiictBue c¢ ruapokcuaom meau (I1), oxucinenue
aMMHUAYHBIM

pactBopoM okcuja cepedpa (I), BoccraHoBieHHEe, OpOKEHUE TIIOKO3bI), HAXOXKCHHE B
npupojie, mpUMEeHeHue, Ouojoruueckass poib. DortocuHTe3. DpyKTO3a Kak H30MeEp
rMoKo3el. Kpaxman u nemnono3a Kak MpupojHbie monuMepbl. CTpoeHue kKpaxmana U
1enono3el. Gu3nueckue U XUMUYECKHE CBOMCTBA Kpaxmana (THAPOJIN3, KadeCTBEeHHAS
peaxuus ¢ Ho70M)
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4. A3oTcojiepKalle OpraHuuecKie CoOeIMHEHUs

41 AMHHOKHCIOTBl Kak aM{QOTEpHbIE OpraHuvecKkue coeauHeHus. QDu3nueckue W
XMMHMUYECKHE CBOMCTBA aMUHOKMCIIOT (Ha MpUMeEpe IUIMIUHA). buosornyeckoe 3HaueHue
aMHHOKHCIIOT. IlenTunn:

4.2 benku kak mpupo/HbIE BBICOKOMOJIEKYISIpHBIE coennHeHus. [lepBuuHas, BTOpUYHas U
TpEeTUYHAs CTPYKTypa OeJIKOB. XMMUYECKHE CBOWCTBA OEJIKOB: I'MAPOJIU3, JIeHATypalus,
KaueCTBEHHbIE PeaKI[Mi Ha OeJIKU

o. BricokomomnekysipHble COeIMHEHUS

5.1 OcHOBHbBIE NOHSTHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COECIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, CTENEHb OJUMEPHU3ALNHU, CPEHSSI MOJIeKyIapHas Macca. OCHOBHBIE
METOJbl CHHTE€3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHMM — NOJMMepHu3alus WU
MOJINKOHICHCALUS

5.2 DKcIepUMEHTAIbHbIE METO/Ibl U3YUEHHs BEUIECTB M MX NPEBPAILECHUI: 03HAKOMIIEHUE C

oOpa3laMu NpUpOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMace, kaydykoB. [lomyuenue
CUHTETHYECKOTO KaydyyKa 1 pe3UHbI

11 kjaacce

IIpoBepsiemble TpeOGOBaHMS K pe3yIbTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHON NMPOrPaMMBbI

Kon IIpoBepsiemble NpeAMeTHbIE Pe3yIbTAThHI 0CBOEHUSI OCHOBHOI
MPoBePsSieMOro 00pa3oBaTe/IbHOM MPOrpaMMbl CPeHEro 0011ero 00pa3oBaHus
pe3yJjbTara

TeOpeTI/IquKI/Ie OCHOBBI XMMHUH

Bnanenue CHCTEMOM XUMHNUYCCKHUX 3HaHHI>i, KOTOpas BKJIIHOYACT:
OCHOBOIIOJIAraromue IIOHATHUA (XI/IMI/I‘ICCKI/Iﬁ QJICMCHT, AaToOM, DJJICKTPOHHAA
000J109Ka aroma, s-, pP-, d'3J'IeKTpOHHHe Op6I/ITaJ'II/I aTOMOB, HOH, MOJICKYIJIa,
BAJICHTHOCTDB, JJICKTPOOTPULIATCIIBHOCTb, CTCIICHb OKHCJICHHA, XUMHNYCCKasd
CBA3b, MOJIb, MOJISIpHAd Macca, MOJ'ISIpHBIﬁ O6’LCM, KpucCTalliIn4eCKasd pClIcTKa,
THUIIBI XUMHYCCKUX pCaKI_II/Iﬁ (OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITCJ'IBHBIC, OK30- H
OHAOTCPMHUYCCKUC, PCAKIIUU HWOHHOTO 06MCHa), pPacTBOp, IJICKTPOJIUTHI,
HEOJICKTPOJIUTHI, QJICKTPOJIUTHYCCKAA Jucconuanuys, OKHCIINTCIIb,
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BOCCTAaHOBUTEIb, CKOPOCTh XUMHUYECKOM pEeaKIMH, XUMHYECKOE PaBHOBECHUE);
TEOPHUH U 3aKOHBI (TCOPUS IEKTPOIUTUUECKON aucconuanuu, [lepuoanueckuid
3akoH JI.WI. MenpaeneeBa, 3aKOH COXPAaHEHHsS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  sI3BIK  XUMHH, (DAKTOJIOTHMYECKHE  CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MaCHOM HCIIOIb30BAaHUN BAXKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUICCKOM JESITEILHOCTH YEIIOBEKA

1.2.

ChopMUpOBaHHOCTH ~ YMEHHMH  BBIABISITH ~ XapaKTEpHbIE  TNPHU3HAKU U
B3aUMOCBS3b M3YyYEHHBIX NOHATUN, PUMEHITh COOTBETCTBYIOLINE MOHATUSA IIPH
OIIMCAaHUU CTPOCHMSI M CBOMCTB HEOPraHWYECKHUX BEIIECTB M MX IPEBpALICHUN;
BBIABIISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C MOHATHAMH M IIPEACTABICHUAMU
JIPYI'MX €CTECTBEHHO- HAYYHBIX IPEIMETOB

1.3.

Bnagenue OCHOBHBIMHM METOJaMM HAaydyHOTO MO3HAHHUS BELIECTB M XMMHUYECKHUX|
sIBIIEHUH (HaOMroieHne, U3MEpeHNe, SKCIEPUMEHT, MOJIETUPOBAHUE)

14

ChopMupoBaHHOCTE YMEHUU OINPEACATh BAJICHTHOCTh W CTCIICHb OKHUCIICHUS
XHUMHYECKHX DJIEMECHTOB B COCIMHEHUSAX PA3]IMIHOTO COCTaBa, BHJ[ XUMHUYCCKOM
CBsI3M (KOBAJICHTHAs, HOHHAS, METAJUTUYECKAsl, BOJIOPOHAS) B COCTUHCHUSIX, THII
KPUCTANTMYECKOW PEIICTKH KOHKPETHOTO BEIIecTBa (aToMHas, MOJEKYIspHas,
HMOHHAs, METAUTHYECKAs)

15

ChopmupoBaHHOCTh YMEHUN OMPEIEIIATh XapaKTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHMYECKHUX COETUHEHHM

1.6.

ChopmupoBaHHOCTh yMEHHUS KIACCUPUIUPOBATH XUMHUYECKHE PEAKIHH 10
Pa3IUYHBIM MpU3HAKaM (YHCIy M COCTaBy pearupyrolluX BEUIECTB, TEIIOBOMY
a¢deKTy peakiuu, U3MEHEHUIO CTETIeHEH OKHMCICHHS AJIEMEHTOB, 0OpPaTUMOCTH
peaKiuu, y4acTuIo KaTaau3aTopa)

1.7.

CdopmupoBaHHOCTh YMEHUN COCTABIIATH YPaBHEHUSI peaKUi Pa3IMYHbIX TUIIOB,
MOJIHBIE U COKpAICHHbIE YpaBHEHUS pEaKIHi HOHHOTO OOMEHa, YyYUThIBas
YCIOBUS, TPU KOTOPBIX 3TH PEAKIIMK UIYT JO KOHLA

1.8

ChopmupoBaHHOCTH  YMEHHM  MPOBOJUTH  PEAKIUHU, [OATBEPIKAAIOILINE
Ka4eCTBEHHBI COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATh
OTIBITHBIM ITyTE€M MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB

1.9

ChopmupoBaHHOCTh ~ YMEHHIl  pacKpbIlBaTh  CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMil TOCPEACTBOM COCTABIECHUS dIIEKTPOHHOTO OanaHca
ITUX PEaKLUN

1.10

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ OOBICHATH 3aBUCHUMOCTD CKOpPOCTH
XUMHUYECKOU peaKkiuu OT PA3JIMIHBIX q)aKTOPOB

1.11.

ChopmupoBaHHOCTH YMEHUN OOBSACHSATH XapaKTep CMEIICHUS XUMUYECKOTO
paBHOBECHS B 3aBUCMMOCTH OT BHeITHETo Bo3zaeiicTBus (mpuniui Jle [latensbe)
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OO01mas u HeopraHu4ecKast XUMUS

2.1

CdopmupoBanHOCTH yMEHUI pacKkpbiBaTh cMbich [lepuonndeckoro 3akona [1.1.
MenpeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, O0BICHUTECILHYIO U
POTHOCTUYECKYIO (DYHKITUH

2.2.

ChopMupoBaHHOCTh YMECHHI XapaKTePU30BaTh ICKTPOHHOE CTPOCHUE aTOMOB
XUMHUYCCKUX DBJICMCHTOB 1 — 4 HepI/IOI[OB Hepnonnqecxoﬁ CUCTCMbI XUMHUYCCKUX
anemeHnToB .M. MenzeneeBa, ucCnosb3ys IMOHSATHS «S-, p-, d-
SJIIEKTPOHHBIE opOHTaM», «IHEPTETHUECKUE YPOBHU», OOBSICHSITH
SaKOHOMepHOCTI/I N3MCHCHUS CBOfICTB XUMHUYCCKUX DJIEMCHTOB U UX COC}II/IHCHI/Ifl
no nepuojaMm u rpymnmnam lleproanyeckoil CHUCTEMbl XMMUYECKUX 3JIEMEHTOB
J.N. Menneneena

2.3.

CdopMHpPOBAaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBAThH) OOINE XUMUYECKUE
CBOWCTBA HEOPraHMYECKHX BEIIECTB PA3UYHBIX KJIACCOB, IOJITBEPKAAThH
CYIIIECTBOBAaHUE TEHETHUYECKOW CBS3M MEXK]Y HEOPTraHMYECKUMHU BEIIECTBAMH C
TTOMOTIIHIO0 YPABHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKITHI

24.

CdopMHpPOBaHHOCTH YMEHHI yCTAHABIUBATh MPUHAICKHOCTh HEOPTaHUIECKUX
BEILECTB 10 UX COCTABY K OINpeAeTICHHOMY Ki1accy (TpyIie) coeinHeHuH (IpocThie
BEIICCTBA — METAJIJIBI 1 HEMCTAJIJIbl, OKCHAbI, OCHOBAaHHA, KHCJIOTHI, aM(i)OTepHI)Ie
TUAPOKCHIBI, COJIH)

2.5.

ChopMUPOBaHHOCTh YMEHWH HCIOJIH30BATh XHUMHYECKYIO CHUMBOJIUKY IS
COCTaBJICHUs (OPMYJT BEIIECTB ¥ YPaBHCHHH XHMHUYECKHX  PEaKIIHd,
cucremaTrueckyro HomeHKIaTypy (IUPAC) 1 TpuBHaIbHBIC Ha3BaAHUS OTACTBHBIX
HEOpPraHWYeCKUX BeliecTB (YrapHbIi ra3, YriaeKHCIbIA Ta3, aMMHaK, TanieHas
W3BECTh, HETallleHast N3BECTh, TUThEBASI COJIA, TUPUT U JPYTHUE)

2.6.

CdopmupoBaHHOCTh YMEHH XapaKTeprU30BaTh (OMKUCHIBATh) OOIINE XUMUYECKHE
CBOMCTBAa HEOPraHMYECKHUX BEIIECTB PA3JMYHBIX KJIACCOB, MOJTBEPKIATh
CYIIECTBOBaHME I€HETHUYECKOM CBSI3W MEXK]Yy HEOPraHMYECKHMMH BEIECTBAMH C
MOMOIUIBIO YPaBHEHUI COOTBETCTBYIONINX XUMUYECKUX PEaKIUi

2.1.

ChopmMupoBaHHOCTh YMEHMH TIJIAHUPOBATh M BBINOJHATH  XUMHUYECKUN
IKCIIEPUMEHT (pa3iiokKeHHe MEePOKCHAa BOJOPOJIa B MPUCYTCTBUH KaTalln3aTropa,
OTpeJeNieHne Cpelbl PAcTBOPOB BEHIECTB C MOMOMIbIO YHUBEPCAIBLHOTO
UHAMKATOpa, BJIMSHHE  PA3IUYHBIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakIuy, peakluu HOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cynbdar-,
KapOoHaT- M  XJOpUI-aHUOHBI, HA  KAaTHOH  AaMMOHUS,  peIleHue
JKCMIEPUMEHTANbHBIX 3a7ad 1o TemaMm: «Mertamis» u  «Hemeramnsl») B
COOTBETCTBUU C TMpaBUJIaMH TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BelleCTBAMU U JAOOpaTOpPHBIM 000OPYAOBAaHUEM; TMPEACTABIATh PE3YIbTAThI
XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHpPOBAThH BHIBOBI HA OCHOBE 3TUX PE3YITATOB

2.8.

C(I)OpMI/IpOBaHHOCTB yMeHHf/'I CO6J'IIOI[8.TB ImpaBujia MOJIb30BAHHUA XUMHUYECKON
HOCYI[Oﬁ n J'Ia60paTOpHBIM 060pyI[0BaHI/ICM, a TaKiKe IIpaBUJIa 06paIJ_ICHI/I}I C
BCIICCTBAMHU B COOTBCTCTBHU C MHCTPYKIHUAMU 110 BBINIOJIHCHUIO J'Ia60paT0pHBIX
XUMHUYCCKHX OIIBITOB
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2.9.

ChopmupoBaHHOCT YMEHUH XapaKTEPU30BATh XUMHYECKUE TIPOIECCHI, JISKAIIINE

B OCHOBE MPOMBIIIJIEHHOTO TOJY4YEHUs CEPHOM KHUCIOThI, aMMHaKa, a TaKKe

c(OPMHUPOBAHHOCTh TPEJCTABICHUN 00  OOIMIMX HAYYHBIX NPUHLMIIAX U
9KOJIOTMYECKUX npooOiieMax XUMUYIECKOTO IMPOU3BOJICTBA

XUMHS U KU3Hb. PacueTsl

3.1

ChopMupoBaHHOCTE  TPEICTABICHHA O  XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, POJIM XHMHH B TIO3HAHUU SBJICHUM
npupoabl, B (POPMHpPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATTBHONW TPaMOTHOCTH, HEOOXOJUMOW ISl pEHICHUS] TPAKTUUECKUX
3aa4 M DKOJOTWYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 30pPOBBIO U
MPUPOTHON cpeae

3.2.

ChopmupoBaHHOCTH yMEHUN  KPUTHUECKH AHAIU3UPOBATH XUMHUYECKYIO
nH(popMalKio, MOJy4YaeMyl0 M3 pPa3HbIX MCTOYHMKOB (CpEeICcTBa MacCOBOM
KOMMYHHKAIMH, ceTb IHTepHeT U npyrue)

3.3.

CdopMHupoBaHHOCTH YMEHHI co0JIr0/1aTh MpaBuiIa 3KOJIOTUYECKH
1e7ecoo0pa3HoOT0 TOBEACHHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IENSIX
COXpaHEHUs CBOETO 37J0POBbs U OKPYKAIOIIEH MPUPOTHON CpPeabl

34.

Oco3HaBaTh OITACHOCTH BOB}ICfICTBPIH Ha JXHUBBIC OpPraHHU3MbI OIPCACICHHBIX
BEIIECTB, MOHUMAasi cMbIch mokazarens [1JIK, mosicHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U TMPEeIOTBPALEHUS HX BPEAHOTO BO3JEHCTBUS Ha OpraHU3M
YyeloBeKa

3.5.

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIUUCIICHUS C
HCIOJIb30BAHMEM TIOHATHUS «MaccoBasi JOJsl BEIECTBAa B PacTBOPE», 0OBEMHBIX
OTHOIICHHWI Ta30B MPU XUMHUYECKHX PEaKIUSX, MacChl BellecTBa WM o0Obema
ra3oB IO H3BECTHOMY KOJMYECTBY BEIlECTBA, Macce WU O0bEMY OJHOTO M3
YYaCTBYIOIIMX B PEAKIMHU BEILIECTB, TEIJIOBOrO 3(deKra peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MacCChl BELIECTB, MPEBPAILIEHUS U COXPAHEHUS YHEPTUU

IIpoBepsiemble 3j1eMeHTHI coepxanus, 11 kiace

Kon

IIpoBepsieMblii dJIeMEHT CO/IepPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHUH

11

XuMuyeckuil snemMeHT. AToM. Sapo aroma, HU30TOMBL. JJIEKTpOHHAs 000JOYKa.
DHepreTUUecKue YpOBHHU, IMOIYPOBHH. ATOMHBIE opOuTanu, s-, pP-,  O-2IeMEHTHL
OcoOeHHOCTH pacnpesieieHusl 3JIeKTPOHOB 10 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX|
YeThIpeX NeproJI0B. DIEKTPOHHAs KOH(PUIYpaIlus aTOMOB

12

[lepuonnueckuii 3akoH u llepmoauueckass cucrema xXuMuueckux dieMeHToB [I.M.
MenpaeneeBa. CBsi3b MepuOAMYECKOr0 3akoHa U [lepmoanueckoil CUCTEMbI XUMUYECKUX|
anemeHtoB J[M. MeHngeneeBa ¢ COBPEMEHHOW TEOPHUEM CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHS] CBOWCTB XUMHUYECKHX OJIIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX M CIIOKHBIX BEMIECTB IO TpYIIaM U MepuoAaM. 3HAUYECHHUE NEPHOIUYECKOTO

3daKOHAa B pa3BUTHU HAYKH
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13.

Crpoenue BemiecTBa. XUMHYECKasi CBA3b. BuIbl XMMUYECKOW CBsi3M (KOBaJICHTHAs
HEMOJsIpHAas W TOJIsIpHAsi, HOHHAasg, MeTauinueckas). MoHBI: KaTHOHBI W aHHOHBIL.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKOW CBS3M (OOMEHHBIA M JIOHOPHO-
akLenTopHseIil). Bogopoanas cBs3b

14.

BanentHocTh. DneKTpoOoTpHULIATEIbHOCTh. CTENEeHb OKUCICHHS

15.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BelecTBa. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KpUcTaJuIM4ecko pemetku. Ilonstme o gucnepcHbIXx cucreMmax. VICTUHHBIE W
KOJUIOUJHBIE pacTBOPBL. MaccoBas 10JIs1 BEHIECTBA B paCTBOPE

1.6.

Kiaccuduxarms HEOPraHWYECKUX coequHenui. Homenknarypa
HEOpPraHWYECKUX BEIIECTB

1.7.

Xumuaeckas peakuus. Knaccudukanus XUMHUUYECKUX peakuuii B
HEOPraHMYeCKOM M OPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHUS MacChl BEILIECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU IIPH XUMHUYECKHUX PEAKIUAX

1.8.

CKopoCTb peakiiy, €€ 3aBUCUMOCTb OT Pa3IMUHBIX ()aKTOPOB

1.9.

OO6patumbie peakiuu. XUMHYECKOe paBHOBecue. DakTopbl, BIHUSIONINE HA COCTOSHUE]
xumudeckoro paBHoBecus. [Ipuanumn Jle Hlatense

1.10.

OnexTponauTHueckas nuccouuanusa. CunbHble U cialble 37eKTpoiauThl. Cpeaa BOAHBIX
pacTBOPOB BEILECTB: KKCasl, HelTpalibHasi, enouHas. Peakiuy noHHoro ooMeHa

111

OKHCINTENIHFHO-BOCCTAHOBUTEIIHHEIC pc€aKkunn

Heoprannueckas xumus

2.1

Hemerannsl. Ilomoxkenue HemetamioB B Ileproanueckoil cucreMe XUMHYECKHUX
anemenToB [[.M. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. (DU3UYECKUE CBOMCTBA
HEMETAJUIOB. AJUIOTpONHS HEMeTa/uloB (Ha IpuMepe Kucioponaa, cepsl, (ocdopa u

yriepojia)

2.2.

XVMMUYECKHE CBOWCTBA BaXKHEHIIMX HEMETa/UIOB (TajoreHoB, cepbl, a3oTa, ¢ocdopa,
yriaepoAa MW KPEeMHHS) U UX COEIUHEHHH (OKCHIOB, KHCIOPOACOAEpPXKAIIUX KHCIOT,
BOJIOPOJIHBIX coeuHeHuit). [[puMenenne BaXXHEUITNX HEMETAIJIOB U UX COSAUHEHUN

2.3.

Mertamnsl. [lonoxenue metaminoB B Ilepuomuueckoil cucteMe XUMUYECKHX 3JIEMEHTOB
J.W. MenneneeBa. OcOOCHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JOYEK aTOMOB METAJUIOB.
Ob6mue ¢usnueckue cBoicTBa MeTaioB. CIUlaBbl METAIUIOB. DIEKTPOXUMHUYECKUM Psi
HaMpPsHKEHUH METaJIOB

24.

XVUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJUIOB (HATPHM, Kaiuil, KajbIMii, MarHuu,
ATIOMHUHHH, IIUHK, XpOM, Kelle30, Melb) U UX coequHeHui. O01ue cnoco0bl MOTyYeHHs]
MeTaiioB. [I[puMeHeHre MeTaioB B OBITY M TEXHUKE

2.5.

I'eneTnueckas CBA3b HCOPIraHUYCCKUX BCIICCTB, MMpUHAJICKAIITNX K|
Pa3JIMIHBIM KJIacCaM

XUMHA U )KU3HD

3.1

Poinb xumMun B oOecrieueHun 3KOJIOFI/I‘-ICCKOI>'I, 3HepTeTquCKOﬁ 2105111 (S:10) 6630H3.CHOCTI/I,

Pa3sBUTUH MCOULIUHBI. Iloustue o HAaYYHBIX MCTOJAX IMO3HAHUA BCHICCTB U XUMHUUYCCKUX
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peakuui

[IpencraBnenus 00 OOMKX HAYYHBIX TNPUHIMIAX [POMBIIUICHHOTO IOJIYyYCHHS

3.2. BOKHEHIIMX BemiecTB. YenoBeK B MHMpE BEIIECTB M MAaTE€pHAJIOB: BaKHEHIINE
CTPOUTCIIbHBIC MAaTCPpHAJIbl, KOHCTPYKIIMOHHBIC MAaTCpUajibl, KpaCKu, CTCKJIIO, KCPpaMHKa,
MaTepuajibl Ui OJCKTPOHUKH, HAHOMATCpHUaAIbl, OPraHUYCCKUEC W MHHCPAJIbHBIC
y1o0peHus

3.3. XuMHUS U 3J0pPOBBE YEJIOBEKA: MpPAaBUJIA HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENAPATOB,

npaBuia OE30MaCHOTO HCIOJIB30BAHUS TPEMAapaToB OBITOBONW XMMHU B IOBCEIHEBHOW
KU3ZHU
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11xaacce

IMPOBEPAEMBIE HA EI'D 11O XUMUWHU TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM
MNPOI'PAMMBI CPEJHET'O OBLIEI'O OBPA30OBAHUSA

Kon

HpOBepﬂeMble NpeaAMETHBbIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM

MmpoBEPsAEMOro 06pa30BaTeJ’IBHOI7I MmporpaMMmasI CpEAHET O 001mero oﬁpasona}mﬂ

pe3yJibTarTa

1

BriageHre cucteMoil XMMUYECKUX 3HAHUI, KOTOpasi BKIIFOYAET:

11

OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUNA DIIEMEHT, aTOM, OJJIEKTPOHHAs
o0ojiouka aroma, s-, P-, O-2JIEKTpPOHHBIE OPOHWTATM ATOMOB, HMOH, MOJICKYIA,
BQJICHTHOCTb, AJIEKTPOOTPUIATEIbHOCTh, CTEIEHb  OKUCICHHS, XUMHYECKas
CBSI3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIN 00BEM, KpUCTAJUTMYECKAs pEIIeTKa,
TUTIBl XUMHUYECKUX peaKknuil (OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC, JK30- M|
SHIOTEPMHUYECKHE, pEaKIMd HOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJIHUTHI,
HE3JIEKTPOJINTHI, AIEKTPOTUTHYECKAsS U CCOLMAIMS, OKHUCITUTEND,
BOCCTAaHOBUTEIb, CKOPOCTh XHMHUYECKOW pEaKIMH, XUMHYECKOE PaBHOBECHE);
TEOPHH U 3aKOHBI (TEOPHS DIEKTPOJMTHIECCKON aucconanuu, [lepuoanyueckuid
3akoH JI.M1. MennaeneeBa, 3aKOH COXpaHEHHs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK  XUMHUH, (DAaKTOJOTMYECKHE  CBEJIEHUS O CBOWCTBAX,
COCTaBe, MOJy4eHUH U 0€30MaCHOM HCIOJIb30BaHUHU BaKHEHIIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTHUUECKOM IEATEIHHOCTH YeI0BeKa

1.2.

TEOPUHU U 3aKOHBI (TEOpUsS XUMUYECKOTO CTPOCHHUSI OpraHUYecKUX BemiecTs A.M.
BbyrnepoBa, Teopus snekTpoiuTHdeckor aucconmanuu, [lepuomuueckuii 3aKkoH
J.W1. MeHnpeneeBa, 3aKOH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHIA
SI3BIK XUMUHU, MHPOBO33PEHUYECKUE 3HAHUs, JIeKallde B OCHOBE IMOHUMAaHMUS
OPUYUHHOCTY W CHUCTEMHOCTH  XMMHMYECKUX  SBJIGHUH, COBpPEMEHHBIC
OPEICTaBICHUS O CTPOCHUHM BEIIeCTBA HAa AaTOMHOM, MOJIGKYJISPHOM H
HA/IMOJICKYJISIPHOM YPOBHSIX

13.

MNpCACTABJICHHUA O MCXAHHU3MaX XHUMHYCCKHUX peaKL{I/II‘/‘I, TCPMOIUHAMUYICCKUX H
KHHCTUYCCKUX 3dKOHOMCPHOCTAX HX IIPOTCKAHHSA, O XMMHYCCKOM PABHOBCCHUH,
JUCIICPCHBIX CUCTEMAX

14.

(I)aKTOJ'IOl"I/I‘IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, IMOJIYUCHUN U 0e30macHOM
HCITOJIb30BaHUHN BaXKHEHUIITUX HCOPraHUYCCKUX U OPraHNYCCKUX BCHICCTB B 6BITy n
HpaKTquCKOﬁ ACATCIBHOCTH YCJIOBCKA

1.5.

O6H_[I/Ie HAaYYHBIC MPUHIUIIBI XUMHUYCCKOT'O IIPOU3BOJCTBA (Ha nmpumMepe

IMPONU3BOJACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60TKI/I He(bTH)

ChopmupoBaHHOCTH YMEHUN BHISBIATH

2.1

XapaKTCPpHBIC TMPU3HAKU W B3aMMOCBA3b H3YUCHHBIX HOHHTI/II>'I, IMPUMCHAITD
COOTBCTCTBYIOIIHUC NTOHATUA IIPU OITMCAHUU CTPOCHUA U CBOMCTB HCOPTaHNYCCKUX]
" OPraHUYCCKUX BCIICCTB U UX HpCBpaH_[CHI/Iﬁ

2.2.

B3aHMOCBS3b XMMHMYECKUX 3HAHUH C HOHATUSIMHM U NpEACTAaBJICHUAMU OPYIrUX
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npeaAMEeTOB JIA 0oJiee OCO3HAHHOIO IOHHUMAHHMS M OOBSICHEHHS CYIIHOCTH
MaTCpruajJIbHOI0 CAUHCTBA MUpPA

ChopmupoBaHHOCTH YMEHUN UCIIOJIB30BAThH

3.1

HAaMMEHOBAHUS XUMHUYECKUX COEAMHEHUIN MEXYHAPOIHOIO CO03a

TeOpeTI/I‘{eCKOﬁ 158 HpHKJI&ZIHOﬁ XUMHUHN U TpI/IBI/IaJII)HI)IG Ha3BaHUuA BCUICCTB,
OTHOCAIIIUXCS K I/I3ylleHHI)IM KJraccaM OpFaHI/I‘-IeCKI/IX 158 HGOpFaHquCKI/IX
COCTMHEHU

3.2.

XUMHUUYCCKYIO CHMBOJIMKY IJId1 COCTaBJICHUA q)OpMYJI HCOPraHNM4YCCKHUX BCHICCTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)
(hopMyIs1 OpraHu4ecKuX BEIIECTB

CdopMHUpOBaHHOCTH YMEHHM KIACCU(DUIIUPOBATH:

4.1.

HCOPraHnM4CcCKUC BEUICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBaHHA W KpPUTCPUH
JJIA KJ'IaCCI/I(bI/IKaIII/H/I HU3Y4aCMBIX XUMHUUYCCKUX 00BEKTOB

4.2.

OpraHn4YeCKUC BCIICCTBA, CAMOCTOATCIIEHO BBI6I/IpaTI) OCHOBAaHHA U KPUTCPHUU IJIA
Knaccmbnxaunn HN3Yy4aCMBbIX XUMHUYCCKUX 00BEKTOB

4.3.

10 Pa3JIMYHBIM TIPU3HAKAM (YHCITY H COCTABY pearupyrolnux BEMIECTB, TEMJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENIEHEH OKHCIICHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIiy, YIaCTHIO KaTaau3aTopa)

ChopmMupoBaHHOCTh YMEHHUS XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHMH) U MOHOB XHMHUYECKUX 3JIeMEHTOB 1 — 4
nepuosoB Ilepmoanueckorr cuctembl J[.MI. MenzaeneeBa W UX BaJICHTHbBIC
BO3MOXHOCTH, HCIIOJIb3ys TOHATHS S-, p-, O-3JeKTpoHHBIE OpOUTAIH,
SHEpPreTUYecKue YpOBHU

ChopmupoBaHHOCTh YMEHHSI OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHHS! CBOWCTB
XMUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU COETMHEHH 110

nepuoiaM U rpyram

ChopmMupoBaHHOCTh YMEHHSI COCTaBISITh YPaBHEHUS XUMHYECKHX pEakuui u
PacKpbIBAaTh UX CYIIHOCTb:

7.1.

OKHUCIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ MoCpCaACTBOM COCTABJICHUSA
QJICKTPOHHOI'O OanaHca 3TUX peaKI_lI/Iﬁ

7.2.

paBHEHUS PEaKUUN pPA3IUYHBIX THUIIOB; TMOJHBIE M COKpAIIEHHBbIE YpaBHEHUS
peaxIii HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, MPH KOTOPHIX ATH PEAKIIMH HUIYT
10 KOHI[A

7.3.

peakuuit TMIPOJIN3a, peakiuii KoMIuIeKcooOpa3oBaHus (Ha mpuMepe
T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHUSA)

ChopmupoBaHHOCTH YMEHU MOATBEPIKIATH:

8.1.

Ha KOHKPCTHBIX NMPHUMEpAX XaPaKTEP 3aBUCHUMOCTU peaKHHOHHOﬁ CIIOCOOHOCTH
OpPraHNU4YCCKUX CO€OUHEHHI OT KpaTHOCTHU U THUIIA KOBAJICHTHOM CBS3U (G- nu -
CBH3H), B3aMMHOTO BJIMSIHHUA aTOMOB W I'pyIIl aTOMOB B MOJICKYJIAX, a TAKKC OT
0COOEHHOCTEH peain3alii pa3jInIHbIX MCXaHU3MOB ITPOTCKAHU A peaKL[I/Iﬁ

8.2.

XapPaKTCPHBIC XUMUYCCKHUC CBOIMCTBA BEIIIECTB COOTBCTCTBYIOIIUMU
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JKCIIEPUMEHTAMMU U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKIIUI

ChopmupoBaHHOCTh YMEHHUS XapaKTEPH30BaTh COCTaB M BAKHEHIIME CBOKCTBA
BELIECTB, NMPUHANICKANX K ONPENEIEHHBIM KJIaccaM M TPyHIlaM COCIUHEHUU
(pocThie BeliecTBa, OKCUJIBI, THAPOKCHUIIBI, COJIA; YTJIEBOJIOPOJIBI, IPOCTHIE
3upbl, CIUPTHI, (PEHOIBI, aTbACTH/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CJIOXKHBIC
3UPBL, )KUPBI, YIIICBOIbI, aMUHBI, AMUHOKHUCIIOTHI, OCITKH)

10.

ChopMUpOBaHHOCTh YMEHUS MPOBOJUTH PACUYETHI IO XUMHUYECKHM (QOopMylaM U
YPaBHEHUSM XMMHUYECKUX PEaKLUi C UCIOIb30BaHUEM (PU3NYECKUX BEITUUMH:

10.1

Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTa pEaklUH, €CId OJHO U3
HWCXOJHBIX BEIIECTB JTAHO B BHUJIE PAacTBOpa C OMPEACIIEHHOW MacCOBOM AOJIEH
pPacTBOPEHHOTO BEIIECTBA MJIM JIaHO B U30BITKE (MMEET IPUMECH )

10.2.

MaccoBoii niM 00beMHOM 1011, BBIX01a MPOJAYKTa PEAKIIUU

10.3.

TeTI0BOTO A (deKTa peakiuu

10.4.

00BEMHEIX OTHOIIICHHUH T'a30B

10.5.

10 HAXOXKJIEHUI0 XUMUYECKON (DOPMYIIBI BEIIECTBA

11.

Bianenue cuctemoit 3HaHUI O METOJIAaX HAYYHOTO IO3HAHUSA SIBJICHUI TPUPOIBI,
HCIIOJb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHATH OTU 3HAHUA IPH
DKCIIEPUMEHTAIEHOM

UCCIIEZIOBAHUM BELIECTB M JUIsl OOBSICHEHHUS] XUMHUYECKUX SBJICHHH, MMEIOIMINX
MECTO B NPUPOJEC, MPAKTUYECKON IEATCIBHOCTH YEJIOBEKAa W B IOBCEIHEBHOMU
KU3HHU

12.

CdopMHUpOBaHHOCTH YMEHHUS NMPUMEHATH (MCIOJIb30BaTh) 3HAHUS O COCTaBE
CBOMCTBAxX BEMIECTB I AKCIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUUYECKHUX PpEaKkIUuid W MNPOTrHO3UPOBAHUSA
BO3MOXHOCTE MX OCYIIECTBICHUS; CUCTEMHbIE XUMHYECKHE 3HAHUA JUIS
OOBSCHCHUSI W TPOTHO3UPOBAHMS SIBICHHH, HMEIONIUX E€CTECTBEHHOHAYYHYIO
MPUPOY; UTSI IPUHATHS TPAMOTHBIX PEIICHHUI MPOOJIEM B CUTYalHIX, CBI3aHHBIX
C XUMHUeEH

13.

CdhopmupoBaHHOCTH YMEHUS IJIAHUPOBATH U MPOBOAUTH XUMHUECKUN

9KCIEPUMEHT (TIOJIyuYeHHE U U3y4eHUE CBOMCTB HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB, KayeCTBEHHbIC PEAKLUU YIIIEBOJAOPOIOB pa3IMYHBIX KJIACCOB H
KUCJIOPOACOAEPIKAIUX OPraHMYECKUX BEIIECTB, PEIIEHUE SKCIEePUMEHTAIbHBIX
3aJad 1O PACHO3HABAHUIO HEOPraHMYECKMX M OPraHMYEeCKHX BEIECTB) C
coOur0IeHMeM IpaBuil 0€301MacHOro OOpaIeHUs C BEIECTBAMU U J1a00paTOPHBIM

obopynoBaHueM; (GOpPMYIHpPOBATH IENU HCCICJOBAHUS; TMPEACTABIATh B
pa3nuuHoil hopMe pe3yapTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTh

14.

ChopMupOBaHHOCTh YMEHUS OCYLIECTBIATH LI€JI€HANPAaBICHHBIN MOUCK
XUMUYECKON MHPOPMALIUH B Pa3IMYHBIX UCTOUHUKAX (Hay4Hasi U y4eOHO-
Hay4Has JIMTepaTypa, CpeJcTBa MaccoBoil nHpopmarmu, cets HTEpHET U

z[pyrne), KPpUTHYCCKU AHAJIU3UPOBATH XUMHUYCCKYIO HH(bOpMaHI/IIO,
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nepepadaTbIBaTh €€ U UCIOJIB30BATh B COOTBETCTBHH C TIOCTABJICHHON

yueOHOM 3a1aueid

15. ChopmupoBaHHOCTE yMEHUSI TPOTHO3UPOBATH, AHATU3UPOBATh U OIICHUBATH
UH(GOPMAITHIO C TIO3UIIHIA YKOJIOTHIECKON 0€30MaCHOCTH MOCIEACTBHA OBITOBOM 1
MPOU3BOJCTBEHHON JIEATETLHOCTH YEJOBEKa, CBSA3aHHOM ¢ TepepaboTKOM
BEIIECTB; CPOPMUPOBAHHOCTh YMEHHI OCO3HABATh OMACHOCTh BO3JICHCTBUS Ha
JKHUBBIC OPraHU3MblL OHpCI[CJIéHHI:IX BEIICCTB, IIOHHMMAas CMBICJI II0Ka3aTeClIsd
peJebHON JOIYCTUMOM KOHIIEHTPAIUU, U MOSACHATh Ha IPUMEPAX CIIO0COObI

YMCHBIICHUA U MPEAOTBPALICHHUA UX BPCAHOT'O BOBI[GIZCTBI/ISI Ha OpraHusm

YCI0BCKa

HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D

o XumMmmnun
Kon IIpoBepsieMblii 3J1IEMEHT COJIeP:KAHUS
1 TeopeTnyeckne 0CHOBBI
11 |Crpoenue BemectBa. CoBpeMeHHast MOJI€b CTpOoeHUs atoma. Pacripenenenue

DJICKTPOHOB 110 SHECPIrCTUUYCCKHUM YPOBHSIM. KHaCCI/I(i)I/IKaHI/ISI XUMHUYCCKUX

HrieMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTHYECKUX YPOBHEH aToMoB (s-, p-, d-

pi1eMeHTOB). OCHOBHOE U BO30YKIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs

KOH(UTYparusi atoma. BajleHTHBIE 3JEKTPOHBI XWUMHUYECKHH d37eMeHT. AToM. Smpo atoma,
M30TOMBI. DJIEKTPOHHAS 000JI0YKa.

1.2. |Tlepuomnveckuii 3akoH u [leproaudeckas cuctema xumuueckux anemeHToB /.M. Menneneena.
CBs3b nepuojuyeckoro 3axkoHa u Ilepuonnueckoil cucrembl xumudeckux siemento ..
MeneneeBa ¢ COBpEeMEHHOM TEOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKUX AJIEMEHTOB W 00pa3yeMbIX MMH IMPOCTHIX U CJIOXKHBIX BEIICCTB IO TPyIIaM H
rnepuoaaM. 3HauyeHUE TEPHOIUICCKOTO 3aKOHA B Pa3BUTUH HAYKH

13. | BanentnocTs. DIEeKTpOOTPULIATeILHOCT. CTENeHb OKUCICHUS

1.4. | Buapl XuMHU4YeCKOM CBS3M (KOBaJCHTHAs, HOHHAsI, METaJUTMYeCKasi, BOJAOPO/IHAS )

1 MeXaHU3MBbI e€ 00pa3oBaHusa. MexxMONIeKyIsipHbIe B3anMoeiicTBus. BemecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. TUTIBI KPUCTATNIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIA KPUCTATUTMYECKOU PEIIETKU

15. | Xumunueckas peakuus. Kimaccudukanus XuMUUECKUX PEaKIIUid B HEOPraHUICCKON 1
OpraHMYeCKON XUMHUHU. 3AKOH COXPaHEHHsI MacChl BEIIECTB

15. |BemectBa MOJIEKYISPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. TUNBl KPUCTANIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIIA
kpuctaunueckoil pemérku. [lonarne o aucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE
jpacTBOpBI. MaccoBas J10Ji BEIIECTBa B paCTBOPE

16. Knaccudukarus HeopraHmueckux coeiMHeHnd. HoMeHkaTypa HeopraHn4ecKix BeecTB

1.7. | Xumnueckas peakius. Krnaccudukamuss XMMHUYECKHMX PEaKIMd B HEOPraHMYECKOMH

144 OpPaHquCKOﬁ XUMHUU. 3aKOH COXpaHCHUA  MACChl BCHICCTB, 3dKOH COXpPAHCHUA
1 IPECBPALICHUA SHCPIUU IPU XUMHUYCCKUX PCAKIUAX




43

18. | Cxopocth peaxiuu, eé 3aBHCHMOCTb OT PA3IMUHBIX (PAKTOPOB

19. |OG6patumbie peakmuu. XUMHYECKOe paBHOBecue. DaKTOpbl, BIHSIONINE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense

1.10. | Qnekrponmutudeckas auccormans. CHiIbHBIC U ¢1a0bIe 3JeKTpoIuThL. Cpelia BOJAHBIX PACTBOPOB|
BELIECTB: KUCNas, HEUTpasbHas, 1Ieno4Has. Peakiinn noHHOro oOMeHa

111, | OkucnurensHoO-BOCCTAHOBHTEIBHBIE peakuuu

2. Heoprannueckas xumust

2.1. |Hemeramnel. Ilonoxenne HemeTauioB B llepnomudeckoil CHCTEME XMMHUYECKHX JJIEMEHTOB
JI.1. MenneneeBa u 0OCOOGHHOCTH CTpPOCHHsSI aTOMOB. DU3HUYECKHE CBOWCTBA HEMETAJLIOB.
AJUTOTPOTIMSI HEMETAIOB (Ha IPUMEpPE KUCII0poia, cepsl, hochopa u yrieposa)

2.2. | XMMHUYECKUE CBOMCTBA BAKHEHIINX HEMETAILIOB (TaJIOTEHOB, CEpPHI, a30Ta, pocdopa, yrirepoaa
M KpPEeMHHUsSI) M HMX COEAUHEHUW (OKCHUIOB, KHCIOPOJACOJEPKAMUX KUCIOT, BOJOPOIHBIX
coenuHeHH). [[puMeHeHre Ba)KHEUIIINX HEMETAUIOB U UX COCTMHEHUN

2.3. | X¥MHYeCcKHe CBOMCTBA BAKHEHITUX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, hocdopa, yriepoaa
M KpPEeMHHsS) M HMX COEAUHEHUW (OKCHUIOB, KHCIOPOJICOJEPKAMUX KUCIOT, BOJOPOIHBIX
coenuHeH). [[puMeHeHre Ba)KHEUIIINX HEMETAUIOB U UX COCTMHEHUN

2.4. | XMHUYeCKUe CBOMCTBA BAKHEHIIIMX METAIVIOB (HATPUM, KaIUi, KaIBIIUIA, MarHUH, aJTFOMUHUH,
[IMHK, XpPOM, >eJe30, MeIb) W MX coeauHeHuil. OOmme crnocoObl MOJTYYEHUS METaIJIOB.
[IpMeHeHre METaIOB B OBITY M TEXHHUKE

2.5. |T'enerndecKas CBsA3b HEOPTAHMUECKHUX BEIIECTB, MPHHAICKAIINX K PA3THIHBIM KJIACCaM

3. |OcHOBBI OpraHnUecKoil XUMHK

3.1 |OcHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COCTMHEHUN
A.M. BytiiepoBa. YTiiepoHbIi CKEJIET OpraHuyecKoi MoJiekyJibl. KpaTHOCTh XuMHUuecKkoit
CBSI3H. G- U M-CBSI3U. SP 3 -, SP 2 -, SP-rulpuansanuu opOuTaieii aToMOB yriiepo/a.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOIO CTPOCHHS MOJIEKyd. ['omoJoru.
['omonoruueckuii paa. M3omepust u u3omepsl

3.2. | TlonsTue o GyHKUMOHATBHOM rpymIe. OpHeHTalMOHHBIE S(MEKTH 3aMecTHTeIeH

3.3 |IIpencraBnenue o kinaccudukanuyu opraHMYecKux BemiecTB. HoMeHknaTypa opraHuuecKkux
COoelMHEHUH (cucTeMaTH4ecKasi) U TpUBHUAJIbHbIC HA3BaHUS BOKHEHIIINX MPECTaBUTENCH
KJIaCCOB OPraHUYECKHUX BEILECTB

3.4. |CBoOoaHOpaIMKATBHBIA U MIOHHBIN MexaHU3MBbI peakiun. [lonsTre o Hykieoduie u
hriektpoduie. IlpaBuno MapkosuukoBa. [Ipasuiio 3aiine

3.5. | Ankanbl. XUMHUYECKHE CBOMCTBA alIKaHOB: TAJIOTCHUPOBAHNUE, ACTHPUPOBAHHE, \
TEepPMUYECKOE PA3JIOKEHUE, KPEKUHI, u3oMepu3auus, ropeHue. [lomydyeHune ankaHOB.
[uknoankansl.Crieruduka CBOWCTB INMKIOAIKAHOB C MallbiM pa3MepoM Iukia. Peakiuu
MPUCOEANHEHUS U PAITUKAIIBHOTO 3aMELIECHUs

3.6. | AnkeHbl. XUMHYECKHUE CBOMCTBA: peaKlUy IPUCOeINHEHUS (TaloreHHPOBaHHE,

TAAPUPOBAHUC, TUAPOTAJIOTCHUPOBAHUC, FI/I,I[paTaI_[I/IH), TrOopCHUA, OKUCIICHUS U TOJIMMCPHU3AllN.

HpOMLII_HJ'IeHHLIC n na6opaTopHLIe CIIOCOOBI MOJIYYCHHA aJIKCHOB
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3.7. | AnxanueHsl. XMMUYECKHE CBOWCTBA aJIKaMEHOB: PEAKIMH MTPUCOCTMHEHUS

(ruapupoBaHue, TaJIOTEHUPOBAHUE), FOpeHus U noauMepusanuu. [lonydyenue ankaaueHoB
AnkxuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMH ITPUCOEAUHEHUS (TaJIOTEHUPOBAHUE,

3.8. [ruppupoBanue, ruapaTanys, THAPOTATOTGHUPOBAHUE) KAK CIOCOO IOIyYEHHs HOIMMEPOB M
NPYTrUX TOJE3HbIX MPOAYyKTOB. Peakuuu 3amemieHus. ['opeHue aneruieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIsl CBApPKHU U pe3Ku MeTaiuioB. [IpumeHeHue aneruieHa

3.9.. | Apenbl. XuMHYECKHE CBOMCTBA OCH301a: PEAKIINHU IEKTPOPHILHOTO 3aMeIIeHUs,
MpUCOEIUHEHHT (THApPUpOBaHUE, rajoreHuposanue). Peaknus ropenus. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB ToiyoJa. [lomyuenue OeHzomnma. OCOOEHHOCTHM XMMHYECKHX CBONCTB
ctupona. Ilonumepuzanus cruposa. CrnocoObl HOJYyYEHHs] U NPUMEHEHHE apoMaTHYEeCKHUX
YTJIEBOI0POJIOB

3.10. | Cruprtsr. [IpenensHbIe OJHOATOMHBIE CIUPTHL. XHMHUYECKHE CBOMCTBA: B3aUMOICHCTBIE
C HATpUEM KaK CII0COO YCTaHOBJIEHUS HAIMYMSI TUAPOKCOTPYIIIBI, C TaJIOF€HOBOJOPOIaMHU
Kak crioco0 MoJy4yeHHs! paCTBOPUTENEH, BHYTPU- U MEXMOJIEKYIIsIpHAs JeruIpaTalus.

Peakuust ropenus. [loaydenue staHona: peakuus OpOKEHUs TIIIOKO3bI, THIpATalus 3TUJICHA.
OTUJICHTJIMKOJIb U TIIUIIEPUH KaK MPEACTaBUTEIHN MPEASIbHBIX MHOTOATOMHBIX CITUPTOB

3.11 | ®enon. XumMudeckne CBOWCTBA peHOIIa (PEaKkuy C HATPHEM, THAPOKCHIOM HATpHS,
opomom). [Tonmyuenue denomna

3.12. | Anpaeruapl. XMMUYECKHE CBOWCTBA MIPEEIbHBIX albJACTHA0B: THAPUPOBAHNUE;

KaueCTBCHHBIC pEaKIMK Ha KapOOHWIBHYIO TpPyHmy (peakuusi «CepeOpsSHOro 3epKayiay,
B3anMoeiicTBue ¢ runpokcuaom meau (I1)). [omydenne nmpeaenbHBIX albAETHIOB: OKUCICHHE
CIIUPTOB, TUApATAIIMS alleTUIeHA. ALIETOH KaK MpeJCTaBUTENb KeTOHOB. OCOOEHHOCTH peakiun
OKHCJICHUS alleTOHa

3.13. [KapOoHOBBIE KHCIOTHI. XUMUYECKHE CBOWCTBA MIPEIEIbHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX
Kk1cioT. OcoOEHHOCTH XMMHUYECKUX CBOMCTB MypaBbUHOM KUCIOTHL. [lomydyenue mpe-

NeNTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCICHHUE aJIKaHOB, aJIKEHOB, IEPBUYHBIX
CIIUPTOB, aJIbJIETUIOB. Briciine npeneabHble U HeTpeAeabHbIe KApOOHOBBIE KHCIOTHI

3.14 | Cnoxxnbie 3pupbl U xkupbl. CocoObl MOTYYEHUS CIOXKHBIX 3(upoB. OOpaTUMOCTh peakiuy]
brepudukanuu. IlpuMeneHue  ClHOXKHBIX IPUPOB B NHUIIEBOH U mapproMepHOU
MPOMBIIITIEHHOCTH. JKUpPBI Kak CIIOKHBIE 3PHUPHI TIUIEPUHA U BBICIIMX KapOOHOBBIX KHUCIIOT.
XUMHUUYECKHE CBOWCTBA KUPOB: TUIPUPOBAHKE, OKUCIEHUE. [ UIpOiIH3, Wik OMbUICHHE, KUPOB
KaK crioco0 MPOMBIIIIJIEHHOTO TOJMyYeHHsI COJIeH BHICIINX KapOOHOBBIX KHCIOT. MBLIA KaK COJH
BBICIINX KapOOHOBBIX KHCIIO

3.15 | Xumuueckue CBOMCTBA TIFOKO3bI: PEAKIIUU C YUACTUEM CIHPTOBBIX U albJACTHIAHOMN TPy
1 MOJIOYHOKHUCIOe OposxkeHue. [IpuMeHeHne riatoko3sl, €€ 3HaUeHue B )KU3HEACATEIbHOCTH
opranu3ma. J[ucaxapuapl: caxaposa, MaabTo3a. BoccTaHaBIMBAIOIINE U HEBOCCTAHABIMBAIOIINE
micaxapunael. ['wapomus nucaxapunoB. [lonmcaxapuabl: kpaxman, riaukoreH. CTpoeHue
MaKpOMOJIEKYyZ Kpaxmaia, TJIMKOTE€Ha M UeToi03bl. DHU3MYecKkre CBONCTBA Kpaxmania H
[[EJUTI0NI03bl. XUMUYECKHE CBOWCTBA Kpaxmasa: TUAPOJIN3, KAUeCTBEHHAs PEaKIUs C HOJIOM.
XMMUYECKHe CBOWCTBA IIEJUIIONO3bI: THAPOIN3, OodyueHHe 3(pupoB Lemtono3sl. [lonstue o
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH MIENK)

3.16.

AmuHBI. AMUHBI KaK OpPraHn4cCKUC OCHOBAHUA: PCAKIIUUA C BOHOﬁ, KHCJIOTaAMHU, PCaKIUA
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ropeHusl. AHWIMH Kak IPEACTaBUTEIb apOMAaTHUYECKUX aMHUHOB. XUMHYECKHE CBONCTBA
QHMJTMHA: B3aMMO/ICHCTBHE C KUCIOTaMH, OpOMHOI BOIoH, okucieHue. [logydenne aMuHOB

AJIKUJIMPOBAHUCM aMMHUAKa U BOCCTAHOBJICHUCM HUTPOMIPOU3BOJHBIX YIJICBOAOPOJA0B

3.17.

AMHMHOKHACIOTEI ¥ OelKH. AMHUHOKHCIOTEI KaK aM(i)OTepHI)Ie OpraHN4YCCKUC COCAUHCHUA.
OCHOBHBIE aMHUHOKHCIIOTHI, 00pa3ytomue 0esku. XUMUYECKUEe CBOMCTBA OEJIKOB: THAPOJIN3,

NeHATypalns, KaueCTBEHHBIC (IIBETHBIC) PEaKIIUU Ha OSIIKU

3.18.

CtpoeHnue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOMCTB MOJUMEPOB OT CTPOCHUS

MoJieKyln. OCHOBHbIE CIOCOOBI TOJYYEHHUS! BBICOKOMOJIEKYJSPHBIX COEIMHEHUM: peakuuu
MoJIMMEpHU3aliH U NoJMKoHAeHcaunu. Kinaccudukaius BoJIoKOH

3.19.

Wnentuduxaiys opraHnyeckux coelMHeHui. Pelienne skcneprMeHTalbHbIX 3a/1a4 Ha pac-

MO3HABAHUEC OPTaHNYCCKUX BCIICCTB

3.20. | 'enermuecKast CBA3b MEXKIY KIACCAMH HEOPraHHYECKHX COSTHHEHUIH
4. Xummus " Ku3HBb

4.1. Xumus B nmoBceAHEeBHOM xu3HU. [IpaBuia 6e3onacHoit paboThI C €KUMU, TOPIOUUMHU U
TOKCUYHBIMU BEIIIECTBAMH, CPEJCTBAMH OBITOBOM XUMHUH

42. | Xumuss W 30pOBbe. XUMHUS B MEIHWIIMHE. XUMHS W CEIBCKOE XO3SHCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHUSI U SHEPTeTHKA: IPUPOIHBIM U MOMYTHBINA HE(PTIHOM ra3bl, UX COCTaB
1 ucronb3oBanue. CocraB HePTH U €€ mepepadboTKa (MPUPOIHBIE UCTOYHUKH YTIIEBOIOPOIOB)

4.3. | XuMuUsl 1 9KOJIOTHs. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CPeibl U €r0 TOCIICICTBHUS.
Oxpana ruapocdepsl, TOUBbI, aTMOC(EPbI, GIOPHI U PayHbI OT XUMHUYECKOTO 3arps3HCHHUS.
[IpoGiema 0TX0A0B U MOOOYHBIX MPOAYKTOB. AJTBTEPHATUBHBIE HCTOYHUKH SHEPTHH

4.4. | O0mwme npeacTaBIeHUs O TPOMBIIIJIEHHBIX CITIOCO0aX MOJIyYeHHUS] XHMUUECKHX BEIIeCTB (Ha
MpuMepe MPOU3BOJICTBA AMMHUAKa, CEPHOM KUCIOTHI). YEpHAs U [IBETHAsI METaJUTypIHsl.
CTEKIIO U CUIIMKATHAs IPOMBILIIEHHOCTh. [IpomblninenHas oprannyeckast XuMust. CeIpbé
JUIsl OpraHU4eCKOM POMBIIIEHHOCTH

S. | Tunwl pacyeTHBIX 327124

5.1. |Pacuétbl Macchl BeniecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
WM 00bEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIMH BEIECTB

5.2. | Pacyersl TeII0BOT0 sGdeKTa peakiuu

5.3. | Pacuersl 0GBEMHBIX OTHOLICHHI Fa30B TP XUMHUYECKHX PEAKIAX

54. |Pacuérel macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MMPOJIYKTOB PEAKIIMHU, €CIIU OJTHO U3
BEIECTB JaHO B H30BITKE (MIMEET MPUMECH

5.5. [Pacuétbl MmaccoBo# MM 00BEMHOMN JOIHM BBIXOJA MPOIYKTa PEAKIIUU OT TEOPETUUECKU
BO3MOYHOTO

5.6. |Pacuérel macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CITU OJTHO U3
BELIECTB JAHO B BUJIE PacTBOpaA C ONPEAECIEHHON MAaCCOBOM J0JIE paCTBOPEHHOIO BELIECTBA

5.7. | Pacuérsl ¢ uCcnoJib30BaHUEM MOHATUIN «MACCOBas IO, «MOJISIPHAS] KOHIICHTPALIUS,
«PAaCTBOPUMOCTbY

58. |Haxoxnenue MojekynspHOW (QOpPMYIBl OPraHUYECKOTO BEIIECTBA MO €ro IUIOTHOCTH U

MACCOBBIM JOJISIM 3JICMCHTOB, BXOIAMIUX B €ro COCTaB, WJIH 110 IMPOAYKTAM CrOopaHus
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