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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpelHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBPHONW MPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOoNOXeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMmbl MO XUMHUHU, K ONpPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTH IICNICH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM H3TallOM pealM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIeHbl B
mporpaMme MO XHMUM € YYETOM CHenU(PUKA HAYKHM XUMHH, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmmMX 1eaed M MPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTpacT 0COoOyI0 poJib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATIBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (popMHUpyeTCs B XMMHUH Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOrO pa3BUTHUSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHHS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4ecKkon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMupoBaHa B MPOTpaMME IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM HA  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIUHEHHN. B Kypce OpraHmyeckom XWUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHbIC
MIPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B THpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHHUM, a TaKKE O XHMHUYECKHUX PEaKIUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSX TMPOTEeKaHUs JOomoJiHsgeTcss B Kypcax 10 um 11 KkmaccoB
AJIEMEHTAMH COJICPXAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUNA U TPUKIATHON
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT TOHMMAaHUIO B3aUMOCBSI3U XUMUHU C
JPYTMMHM HayKaMmH, pPacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M IMPaKTHYECKOU
JEeATEIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUS K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTalOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
nmpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUus WHTEINIEKTYalbHbIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1au. B 1ienoM cojepxanue yueOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHSA  M3YYEHUST  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y O0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JjIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIIEPUMEHTA U
pelieHrs TPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TakKe MpoOJeM COEpeKEHUsT YHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemeHus 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpEeIeICHUIO
COJIEp’KaHMsl M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMupoBaHUe
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEKOMUX 0a30BO€ 3HAYEHUE I
pPa3MUYHBIX BHJIOB JICSITEIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mpemnojaBaHus XMMHUM KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CpeHero ooiero oopa3oBaHus, PH OMPEICICHUH
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIed H3y4YeHHUs TpeAMeTa HalpaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKON
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K OINPEACICHHUIO LIEJEH W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJISIMU H3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  Ba)KHEHIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUA, (PYHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peaklUuid, HEOOXOIUMBIX [UIsi HPUOOpEeTEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  MPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, colepkaTelibHasi XapaKTepUCTUKA LNl U 3a1a4 U3y4eHHUs
IpeIMETa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CerogHs B
OpErnojAaBaHUM XUMUUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnovYTEeHUe
MPAaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aliy, BJIQJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKIUMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHUSMH aKTHBHOTO IOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIee
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanus 00yJaromMXcsl K YCJIOBUSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOMIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUYEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(POpMALIUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe U1 OLEHKH C MO3ULUI
HKOJIOTUYECKON O€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENILHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe MPUOOPETEHHs OIbITa
WCTIONIb30BAaHUSl TIOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcrecTBeHHO-HayUYHbIE
pEIMETBD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, €€ ocHOBHbIE NI0JI05KkeHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiacCU(pUKALMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3laMy OpPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALLIECHUIO OPTaHUYECKHUX BEIIECTB
IIpYU HarpeBaHuu (II1aBJIeHUE, 0OYTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM psAA. MertaH u dTaH —
NPOCTEUIINE NPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBA
(peakuuy 3aMeIlleHUuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUECKHME WU XUMHUYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATallM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psij. AlleTUiIeH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), MTOJYUYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoicmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaUTUYECKUil), mupoyn3. I[IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJIOB |
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuéTHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHUMHUYECKHE CBOICTBa (peaklMM C aKTHUBHBIMU METaJUIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJIS.

deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBACTHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNibHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIJIOTBI: CTpOeHHEe, (pu3nmueckre n XMMHUUYECKHUE CBOMCTBa (CBOICTBa,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

CrnoxHble 3(QUpPbl Kak TMPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cnoxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonornyueckas

POJIb JKUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [oko3a — mpocTedmmii MOHOCaxapu: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. Potocunres. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
npoBeJcHUE, HAOMIOJCHHE W OINMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KauE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIMPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Mmeau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTa PEAKLMU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). buosornueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IeHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCIEpPUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M WX IPEBPAILCHHIA:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPHU3ALNN, CPEAHSIS MOJIEKYJIIpHAs
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJUKOHIEHCAIUS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®duzuka: wmaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEeKyJa,
PHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHMOJOTHMYECKH AaKTUBHBIC BellecTBa (OENKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
peCypchl.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHE MpernapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b MepUOINYECKOr0 3akoHa U [leproanyeckoil CHCTEMBI
xuMuueckux asnemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOjaM.
3HaYeHue NMepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHE O OUCNEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccubukamuss XMMHYECKHX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTOpbl, BIUSIONIME HA COCTOSHHE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabimun «[lepuoanueckas cucremMa XxuMmuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCH 1A
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum».

Pacuérnble 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUSI «MACcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mme gusznyueckrne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHue METalIoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTATIBHBIX 3aj7ad, HAOIOJEHWE W OIHMCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOACHCTBUE THJIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM DKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MATEpHasbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepualbl JJs 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE M MHUHEPAIIbHbIC
ynoOpeHus.

XuUMHST U 3J0POBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanmsi MEXNpeaMETHBIX  CBsI3ed TpW  M3ydyeHUH OOmend u
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBIAETCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHSATUM, SBIISFOLIUXCS
CUCTEMHBIMH JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHS: HAy4dHBINH (DaKT, rumoTes3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOII0ICHUE,
SKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHErO
o01iero o0pa3oBaHMsI BBIJICICHBI CICAYIOMNAE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMK K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 Tpa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOUIECTBE
HOpMAMM U TpPaBWIAMM  TOBEIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMNbITA MO3HABATEILHOM M TNPAKTUYECKON NI€ATEIbHOCTU
OoOy4YaronmMxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HAaHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeca M IO03HABaTEIbHBIX MOTHUBOB B IMOJIYYEHUUM U MOCIEAYIOLIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0poBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTHM TNPaBWJI HMHIWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUECKOMY HM3YYEHHIO MPOPECCHil pa3IudHOTO Pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEH  OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIBITA JEATEIbHOCTH 3KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npecTaBieHus] 00 OKpPYKaroIIeM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOMH
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbLHOW KYJIbTYphI, PEIICHUH TI00aJbHBIX TPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacHOCTH, B Pa3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUMI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKIFOYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON JICITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUUPUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIiece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJIbHbIC Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4COHBIC
JICVCTBYSI B IO3HABATEIIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMH y4eOHBbIMH NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JelCcTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIHLHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA M YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCCHU(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE IPEICTABICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyna, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3a/Jad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcebl HTEpHeTa), aHanmM3upoBaTh WH(POPMALMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO poekTa U (OPMYyIUPOBATh BHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIECAOBAHMNA MYTEM COTJIACOBAHMS TMO3UIUI B
X07ie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEIIbHYIO
JIeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii  airoput™m ACHCTBUN MNpu
BBITIOJIHEHUHM YYEOHBIX U HUCCIENAOBATENbLCKUX 3ajad, BBIOMpaTh Hambosee
b dEeKTUBHBIN CcMOCO0 MX pemieHus ¢ y4ETOM TOJy4YeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHalIM3a
¥ CaMOOIICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaIOT:

C()OPMUPOBAHHOCTh ~ MPEACTABICHUH O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHON KAapTUHBI MHpA, PO XUMHM B IIO3HAHWMU SIBJICHUI
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(bYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHS MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToOMa, MOJIEKYJIA, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTass U COKpalEHHas), MOJb, MOJIApHAs
mMacca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJbHAs TpYIIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KHUCJIOPOJ, U a30TCOAEpXKallue COCIMHEHUSA, MOHOMED, IOIUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IMOHUMAHUSA NPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pPHbIE NMPU3HAKU TOHATHM,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHATUSA IIPU
ONMCAHWU COCTaBa, CTPOCHHUS U IPEBPALECHUN OPTraHUYECKUX COCTUHEHU;

Cc()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMynl OpraHMYECKHX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALIUU HUX
XMMHUYECKOT0 U IMPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUHN yCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyUEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HX COCTaBy U CIPOCHUIO K ONPEACICHHOMY
KJIaCCy/Tpylne COeIMHEHUN (YIJIeBOJOPOAbI, KHUCIOPOJL U a30TCOoAepIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, aleTUJIEH,



ATWICHTJINKOb, THIEPUH, (eHOoN, (HOopMaNbIeTH I, aleTaabIeTH, MypaBbIUHAs
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIECMHOBAs! KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0NI03a, TJIUIHH);

cOpPMHPOBAHHOCThL YMEHHSI OMNPEACNSITh BHABl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHUS MPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (EHOJI, aleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMy IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOJII0JeHUEe, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATH XUMHUYCCKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJIyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMUHU OPraHUYECKUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOparieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, TWPEACTABISATh PpPE3yJbTaThl



XUMHYECKOTO JKCIepUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB;

COPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHATU3UPOBATh XHUMHUYECKYIO
uHPOpMAITMIO, TONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOpMUPOBAHHOCTh ~ yMEHMHA  COONIONATh  MpaBuja  AKOJOTHYECKU
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHW3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMass cMbIca Tokasarens [1JIK, moscHATh Ha mpuMepax CHocoObl
YMEHBIIICHUS ¥ TPEJOTBPAICHHS WX BPEIHOTO BO3ICHCTBHS HA OPraHU3M
YeJI0BeKa;

Ui 0OYYaIOUIMXCSl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI: YMEHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOAaX IO3HAHUS BEIIECTB U
XUMHYCCKHX SBJICHHIA;

JUIS CIICTIBIX H  CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOoUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUU 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYECKas, BOJAOPO/IHAS ), KpUCTATUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAST JIUCCOLMALMNS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3bIK XUMHUH,



MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEeHUN U O€30MMaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM €SI TEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHITUSA MPH
ONMCAHUY HEOPTaHNUYECKUX BEIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCHOIb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHUYECKUX BelleCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS CO/AA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHASI) B COCIMHECHUSX, THUII
KPUCTALTMYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHas,
WOHHAs, METAJJIMYECKas), XapaKkTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MPUHA/JIEKHOCTh
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBY K OMNPEACIIEHHOMY KJacCy/TpyIiie
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJUII U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xuMuueckux snemeHTtoB [[. WM. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHI, OOBSICHSITH
3aKOHOMEPHOCTHA M3MEHEHUSI CBOWCTB XMMHUUYECKHUX JIEMEHTOB U UX COCIUHEHUM
1o nepuoaaM u rpynnam llepuonnueckon cucrempl XUMUYECKHX 351eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKHME CBOWCTBA HEOPraHWYECKHUX BEIIECTB  pPa3IMYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHHE T€HETUYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3JIMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BeEIIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEH OKHUCIICHHS JJEMEHTOB, 0OpaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISITH YPaBHEHUS PEAKIUN Pa3TMIHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIE YPABHEHHS PEaKlMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

cOPMHPOBAHHOCT, yYMEHUW TPOBOJIUTH PEAKIHMH, TOITBEPKIAFOIIHIC
KAUeCTBEHHBI COCTAaB pPAa3JIMYHBIX HEOPTraHUYECKUX BEILECTB, pPAaClO3HABATh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  PACKphIBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpMHPOBAHHOCTh YMEHUHN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKkIyu OT Pa3aIUYHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIILUIEHHOTO IMOJIYYeHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH TPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Tra30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEI[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHWH TUTAHWPOBATH W BBITIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE CpEApl PpPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKI[UH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad IO
TeMaMm «Metamey U «Hemeramib»y) B COOTBETCTBUM C TMPAaBWIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu



ypaBHEHUN COOTBETCTBYIOIIUX peaKmuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TONYy4yaeMyl) H3 Ppa3HBIX HMCTOYHHKOB (CpelCcTBa MacCOBOU
KOMMYHHKaIuu, ITHTEpHET U IpyTuX);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYXKAIOUIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB U
XUMHYCECKUX SBJICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

CrnoxHble 3¢upbl

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne o/m P Kontpoabnbie IlpakTuueckue (udpp )
NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer opranndeckoit Xumun. Teopust
1.1 CTPOCHHS OPraHUYECKUX COCOUHEHUN A 3 0 0 bubmorexa LOK
) p P 8 ' https://m.edsoo.ru/7f41a636
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yruesogopoasbl
bu6nunorexa LIOK
2.1 I1 — 2 0 0
DEACIIBHBIC YITICBOOPO/IBT AJIKaHbI https://m.edsoo.ru/7f41a636
29 HenpenenbHbie yraeBoaOpOIbl: alKEHbI, 6 0 | bubnuoreka [{OK
) AJIKAJUECHBI, AJIKUHBI https://m.edsoo.ru/7f41a636
bu6nmorexa LIOK
2.3 ApomaThdeckue yriieBoaopOabI 2 0 0
p yr 10Ot https://m.edsoo.ru/7f41a636
24 IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOIAOB U 3 | 0 bubmuoreka [JOK
) UX nepepaboTka https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
but6mmorekxa [IOK
3.1 Cnuprtel. ®enon 3 0 0
p https://m.edsoo.ru/7f41a636
10 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 0 | but6mmoreka [IOK

https://m.edsoo.ru/7f41a636




bu6nmoreka [IOK

3.3 YLICBOBI 3 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs
bubnunoreka LIOK
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 3 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Paszpneua S. BeicokoMoieKyIsipHbIE COeINHEHUS
bubnunoreka LIOK
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne ni/m P Kourpoubnbie IIpakTuyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoanyueckuii 3akoH
bubmuoreka [JOK
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0
https://m.edsoo.ru/7f41a636
anemeHToB /1. 1. Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4 0 0 bubnuorexa [JOK
’ BEIIECTB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
1.3 X 6 1 1
HIMITHECIHE peaititin https://m.edsoo.ru/7t41a636
Hroro no pazgeny 13
Paznes 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 M 6 0 1
CTaE https://m.edsoo.ru/7f41a636
2.2 Hemeramisl 9 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX ) 0 0 bubnuorexa [JOK
' BEILICCTB https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMus U )KU3Hb 4 0 0 bubmmnorera [IOK

https://m.edsoo.ru/7f41a636




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| [Ipenmer opranuueckoil xumuu, eé | 0 0 Bbu6moteka [JOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAUECHUE https://m.edsoo.ru/7f41a636
Teopus cTpoeHUs OpraHMYeCKUX
2 coenquHeHuil A. M. bytnepoBa, €€ OCHOBHbIE 1 0 0 bubmmorexa LIOK
g - V- DYTIeposa, https://m.edsoo.ru/7f41a636
MI0JIOKEHHUS
[IpencraBnenue o knaccupuxanuu
3 opraHMyeckux BeuecTs. Homenknartypa | 0 0 bubnnorexa [JOK
(cucremaTHuecKasi) U TpUBHAJIbHbIE HA3BAHUS https://m.edsoo.ru/7f41a636
OpraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnnorexa [JOK
TOMOJIOTUYECKUH PSI https://m.edsoo.ru/7f41a636
5 MertaH 1 3TaH — TpoCTENIIne | 0 0 bubmuorexa [IOK
[IPEACTABUTEIIN AJIKAHOB https://m.edsoo.ru/7f41a636
but6mmorekxa [IOK
6 AJKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 0 0
P https://m.edsoo.ru/7f41a636
7 OTUJIEH U MPOIUJIEH — MpocTeiiine 1 0 0 bubmuorexa [JOK
MPEACTABUTEININ AJIKEHOB https://m.edsoo.ru/7f41a636
g [IpaxkTuueckas padora Ne 1. «ITonyuenue | 0 | bubmuorexa [IOK
JTUJICHA U U3yYEHUE €r0 CBOMCTBY https://m.edsoo.ru/7f41a636
9 Ankanuensl. byraguen-1,3 u ] 0 0 bubnuorexa [IOK

metunoyraauen-1,3. [lomyuenue

https://m.edsoo.ru/7f41a636




CHUHTCTUYCCKOI'O KaydyyKa U pE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psill. ALIETHIEH — buomorexa LIOK
.. https://m.edsoo.ru/7f41a636
MIPOCTEUIINN TPEACTABUTEND AIKUHOB
1 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU bubnuoreka [JOK
peakuuu https://m.edsoo.ru/7f41a636
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh bubnuoreka [IOK
apeHOB https://m.edsoo.ru/7f41a636
13 I'eneTnueckas CB3b yriaeBOJOPOAOB, Bbu6mmoteka [JOK
MNPUHAJIEKAUX K PA3IMYHBIM KjlaccaM https://m.edsoo.ru/7f41a636
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 HII))I/IIZF))OI[HHI‘/JI ras u HOHyTZEIe He(i)TI:IHBIe rassl, buomorexa LIOK
. https://m.edsoo.ru/7f41a636
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:
15 HEH;)OI[HLHZ ra3 u nonyTZEIe He(le:[HLIe rassl, bubmroreia LIOK
. https://m.edsoo.ru/7f41a636
He(Th U MPOIYKTHI €€ nepepaboTKu
16 KonrtponsHas pabota no pazaeny bubmuoreka [IOK
«YTIIeBOIOPOABD) https://m.edsoo.ru/7f41a636
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: bubmmnoreka HOK
METaHOJI U 3TaHoJI. BomopoaHas cBA3b https://m.edsoo.ru/7f41a636
18 MHOTr0aTOMHBIE CITUPTHI: ITUICHTIUKOIb 1 bubnmoreka [JOK
TIIALEPUH https://m.edsoo.ru/7f41a636
19 ®DeHOo: CTPOCHHE MOJIEKYIIBI, PU3NYECKUE U bubnuotexa [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/7f41a636
20 Anpneruapl: GopManbAeTUT U alleTalbACT U/, but6mmorekxa [IOK
AnietoH https://m.edsoo.ru/7f41a636
)1 OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE bubnmoreka [JOK

KHUCJIOTBI: MypaBbHHAs U YKCYCHAs

https://m.edsoo.ru/7f41a636




[TpakTrueckas padora Ne 2. «CBoiicTBa

bu6nmoreka [IOK

22
pacTBOpa YKCYCHOM KHCIIOTBI» https://m.edsoo.ru/7f41a636
7 CreaprHOBast U OJIEMHOBAsI KUCIIOTBI, KaK bubnmoreka [JOK
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT https://m.edsoo.ru/7f41a636
24 MBpbL1a Kak COJIA BBICIIUX KapOOHOBBIX bubnmnoreka HOK
KHCJIOT, UX MOIOIIIee JeiicTBIE https://m.edsoo.ru/7f41a636
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 Ka 60HOBI)D(3) KECHOT FI/II) 0JIU3 CJIOKHBIX bubmmorexa [IOK
p - AP https://m.edsoo.ru/7f41a636
3¢upoB
26 Kupbl: runponus, NnpuMeHEeHHe, bubmmoreka [JOK
OuoJstornueckas pojb )KHPOB https://m.edsoo.ru/7f41a636
YTrneBoasl: cocTaB, KiacCH(pUKaIus.
27 Baxwuerinme npecTaBuTeNu: rIH0K03a bubmorexa LIOK
pezt ' : https://m.edsoo.ru/7f41a636
bpykTo3a, caxaposa
)3 Kpaxman u 1niemuono3a kak mpupoHbIe bubnmnorexa [JOK
MOJIUMEPHI https://m.edsoo.ru/7f41a636
KonTponbhas pabota mo paszueny
79 «Kucnopoacoaep:xaiiue opraHnyecKue bubnnorexa [JOK
coeauHeHus»/ Beepoccuiickas mpoBepouHas https://m.edsoo.ru/7f41a636
pabora
OO01mas xapakTepuCcTHKa a30TCOIePIKAITIX
30 0 raHqucI:(Hx clz)e uHeHuit / Bee IZ)CCI/II?ICKaﬁ Bubmmorexa [IOK
P 8 P https://m.edsoo.ru/7f41a636
poBepouHas pabora
but6mmorekxa [IOK
31 AMWHBI: METHJIAMUH U aHUJIUH
https://m.edsoo.ru/7f41a636
AMUHOKHUCIOTH KaK aMm(pOTepHbIS
but6mmoreka [IOK
32 OpraHUYECKUE COCAUHEHUS, UX

ouosiornueckoe 3Haueuue. [lenruasl. benku

https://m.edsoo.ru/7f41a636




KaK IIPUPOJHBIC BBICOKOMOJICKYJIAPHBIC

COEIMHEHUS
13 OCHOBHBIC TTOHSTHS XUMUH 1 0 bubnunoreka LIOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHN https://m.edsoo.ru/7f41a636
OCHOBHBIE METO/IbI CHHTE3a
. bubnuorexa [{OK
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 0
https://m.edsoo.ru/7f41a636
[ImacT™Maccel, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue 06pAI0BATEBHELE
padoThI padoThI pecypesI

| XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs | 0 0 bubnuorexa [JOK
KOH(UTYpAIHsi aTOMOB https://m.edsoo.ru/7f41a636
[lepuoanueckuii 3akoH u [lepronuueckas

) cucTeMa XuMH4ecKux sineMeHToB JI. U. | 0 0 bubmuoreka [JOK
Meneneesa, ux CBs3b C COBPEMEHHOMU https://m.edsoo.ru/7f41a636
TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKUX 3JIEMEHTOB M UX COCMHEHUM 10

3 rpynmnam u nepuojam. 3HaueHue | 0 0 bub6nuoreka [IOK
MEPUOJINYECKOT0 3aKOHA U CUCTEMBI https://m.edsoo.ru/7f41a636
xumMuueckux anemenToB /.M. Meneneesa B
Pa3BUTHU HAYKHU
Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€

4 BH)I;JLI; MEXaHU3Mbl 00pa30BaHMS KOBAJIECHTHOM 1 0 0 bubmmorexa [IOK

https://m.edsoo.ru/7f41a636
cBs3u. BogopoaHas cBsizb
BasieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD.

5 Cremnenb okuciieHus. BemecTBa | 0 0 bu6mmoreka [JOK
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOT'O https://m.edsoo.ru/7f41a636
CTPOCHUS
[Tonsatue o nucnepcHbIx cucremax. MicTuHHbIE

6 Y KOJUIOMJIHBIE pacTBOPBL. MaccoBas 1oJis 1 0 0 bubmmorera [TOK

BELIECTBA B pacTBOpE

https://m.edsoo.ru/7f41a636




Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHWYECKUX CoeMHEHUM. [ eHeTnueckas

bu6mmoreka [JOK

aTomoB. O01ue pU3NYECcCKre CBOMCTBA
METaJIIOB

7
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3JIMYHBIX https://m.edsoo.ru/7f41a636
KJIACCOB
Knaccudukanmst XaMUIeCKUX peakivii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
8 3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH bubmmorexa [TOK
p ’ https://m.edsoo.ru/7f41a636
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMHUYECKUX PEaKIUIX
9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. bubnunoreka [JOK
XUMHUYECKOE PABHOBECHUE https://m.edsoo.ru/7f41a636
[IpakTuyeckas pabora Ne 1. «Bnusiaue
10 a3JINYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa HOK
p . p p https://m.edsoo.ru/7f41a636
XUMUYECKON PEaKLIUn»
DnekTponuTHdeckas auccounarnus. [lonstue o
1 BOZIOpOAHOM ToKka3zatene (pH) pactBopa. bubnuoteka [JOK
Peaxiiuu nonnoro oomena. ['maponus https://m.edsoo.ru/7f41a636
OpPraHWYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU.
12 [TonsaTue 06 >meKTpoM3e PacIIaBOB U Brbmmorexa LIOK
TIPOTIEE P https://m.edsoo.ru/7f41a636
PacTBOPOB coJeit
13 KonTtponbHast pabota no pazaeny bubmuorexa [IOK
«TeopeTnyeckne OCHOBBI XUMUW https://m.edsoo.ru/7f41a636
Meramnsl, ux nojoxenue B [lepuognueckoit
cUcTeMe XMMHUYeCcKuXx aieMenToB /1. U.
bu6mmoreka [JOK
14 MenzeneeBa 1 0COOCHHOCTH CTPOSHUS

https://m.edsoo.ru/7f41a636




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI DS

bu6mmoreka [JOK

15
HaIPSHKEHUN METaJIOB https://m.edsoo.ru/7f41a636
XUMHUYECKUE CBOMCTBA BaXKHEHIIIUX METAJIJIOB
16 (HaTpwWii, KW, KaJIbIIWA, MarHui buGnnorexa [IOK
DI, K, > MATHHH, hitps://m.edso0.ru/7f41a636
ATIOMHUHHK ) U UX COCTMHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubnmoreka [JOK
COCJIMHECHU I https://m.edsoo.ru/7f41a636
13 XuMHUUYeCKrue CBOMCTBA IIMHKA, JKeJe3a U UX bubmuoreka [JOK
COEIMHEHUI https://m.edsoo.ru/7f41a636
[TpakTueckas pabota Ne 2. "Pemienue
bubmuoreka [JOK
19 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
" https://m.edsoo.ru/7f41a636
«MeTtanbi»
Hewmeramnsl, nx nonoxxenue B [leprnoanueckoin
20 cHUcTeMe XUMUUYecKkux aemMeHToB J1. U bubmorexa HOK
o https://m.edsoo.ru/7f41a636
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
Du3nyecKne CBOMCTBA HEMETAIIOB.
21 AmoTponusi HEMETauIoB (Ha pumMepe bubmmorexa [OK
P prvep https://m.edsoo.ru/7£41a636
KHCIJIOpO/JIa, cepbl, hocdopa u yrieposa)
2 XHUMHYECKUE CBOICTBA TAJIOTEHOB, CEPBI U UX bubmuoreka [JOK
COEIMHEHNH https://m.edsoo.ru/7f41a636
23 XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux bubnuorexa [JOK
COeIUHEHUU https://m.edsoo.ru/7f41a636
24 XUMHYECKUE CBOMCTBA yIIIepoa, KpEMHUS U bubmuorexa [JOK
UX COeIUHEHUN https://m.edsoo.ru/7f41a636
)5 [IpumeHeHne BaKHENIINX HEMETAIOB U UX bubmuorexa [IOK
COETMHEHNH https://m.edsoo.ru/7f41a636
26 O06o01IeHrne U cCUCTeMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK

TteMme «Hemeraniael». Beruncnenus mo

https://m.edsoo.ru/7f41a636




YPaBHEHHUSAM XMMHUYECKHUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktrueckas padora Ne 3. «Pemenue

27 JKCHEPUMEHTAIBHBIX 3a4a4 I10 TEME 1 buGnnorexa [IOK
DICCTIEPHNETTS 8 hitps://m.edso0.ru/7f41a636
Hemeramisr"»
73 KontponsHas padora no Temam «MeTauibl» U | bubmmoreka [IOK
«Hemeraminy https://m.edsoo.ru/7f41a636
79 Heoprannueckue u opraHu4ecKue KMCIIOTHI. | bubnuoreka [IOK
Heoprannueckue u OpraHn4ecKkue OCHOBAHMS https://m.edsoo.ru/7f41a636
AmMdoTepHbIe HEOPraHUYECKUE U
30 OpraHuYecKue coeArHeHus. I eHeTnueckas | bu6mmoreka [JOK
CBSI3b HEOPTAHUYECKHUX U OPraHUYECKUX https://m.edsoo.ru/7f41a636
BEILIECTB
Ponp xumuu B 00ecrieueHuN SKOIOTHYECKOH,
31 SHEPreTHUECKON U MUILEBOI 0€30IMaCHOCTHA 1 bubnmorera [TOK
p m : hitps://m.edsoo.ru/7f41a636
pPa3BUTHUU MEIUIIMHBI
IIpencraBieHust 00 OOIMMX HAYYHBIX
32 anH Umax OMBIHIHGHHOFO}II'IILJ'I €HUS 1 bubmaorexa [IOK
PHIHIHTIAX TP i hitps://m.edsoo.ru/7f41a636
Ba)KHEHIIINX BEIIECTB
33 Yet0BEK B MUPE BEMISCTB U MaTEPHUAJIOB 1 bubmaorexa LIOK
be Betll P hitps://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
34 X 1
HIMITL H SI0POBBE ACHOBERa https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHN4ECKOW XUMHUU

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCOJICpXKAIUE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrneBompl, KMpBI, OCIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI opraHuueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJYYeHUH U O€30MacHOM
WCTIONB30BAaHUM  BAKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy )51 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

1.4

CdopmMHpoBaHHOCTh YMEHMHM BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aWMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTraHUYECKUX COCTMHEHUIN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB JJI WITIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHUH  yCTaHABIMBATh  IPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHMIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIMHEHMs), JaBaTb UM  Ha3BaHUi [0  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

L.5

ChopMUpOBaHHOCTE YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHSATH: TOJOXKECHUS  TEOPUH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmupoBaHHOCTh yMEHUN NPUBOAWTH TPUBHAJIBHBIE Ha3BaHUs
OTJIENIbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, Kpaxmai, LeJlIiJ03a,

[JIALMH)

2.2

CdopMHpOBaHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHUE,
¢u3nyuecKkne M XWMHUYCCKUE CBOWCTBA THUIHMYHBIX MPEICTaBUTEIICH
pPa3MUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, amneTuieH, OyramueH-1,3, mertunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX

peaxkiuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

24

CdopMupoBaHHOCTH yMEHUs XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMO3HAHHA, UCITIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMocynoil u 1abopaTopHbIM 00OpYyJOBaHHEM, a TaKxkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIIOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpALICHHS] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHMYECKUX BEIIECTB, JIeHAaTypauus OEIKOB IMpU HarpeBaHUH,
LIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB
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3.5

CdopmupoBaHHOCTh YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJITHOTO
13 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTD YMEHUU KPUTUYECKU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpOBAaHHOCT, yMEHHH COOJIO/AaTh TpaBUjIa JKOJOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY M TPYNOBOM JAEATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JIEMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHUYEeCKUX BEIIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBbl YMEHBIIEHUS M IPeNOTBpAIEHUs] MX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

1.1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Brnanenue cucreMOM XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAsT ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTbh XMMUYECKOW PEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsSl DIEKTPOIUTHYECKOW aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMUH, (PAKTOJIOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IMOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL TP ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHbIX IIPCIMCETOB

1.3

1.4

L.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUN (HaOIoJleHHe, W3MEpeHue, SKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMUpOBaHHOCTb YMEHHUH ONpEAEsATh BaJEHTHOCTh M CTENEHb
OKHCJICHHUA XHWUMHYCCKUX OJJICMCHTOB B COCAHMHCHHUAX PAa3JIMYHOIO
COCTaBa, BHJ  XUMHUYECKOHW  CBsi3M  (KOBAJIGHTHas, HWOHHa,
MeTaJuIn4YecKas, BOJOPOJHAs) B COCIUHEHUSAX, TUIl KPUCTATUITMYECKON
PEIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIeCcKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT,  YMEHHS  KJIAaCCH(UIMPOBATH  XHUMHYECKHE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY 3(I)(beKTy peaknuuu, HU3MCHCHUIO CTEeIeHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUHH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTaBISATh YpPaBHEHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKUUU
MOHHOI'0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBbIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4CCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii IIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopMupoBaHHOCTH yMEHHI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTHU OT BHEIIHETO BO3JCUCTBUS

(npunnun Jle Hlatense)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CopMupoBaHHOCT, YMEHHI packpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menneneesa 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHSL  «S-, p-, d-dJCKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMH MO MEpPUoJaM W rpymnnam

[Tepuonnueckoit cucrembl xumuiecknx 3neMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBaThH) OOIIME
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILLECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYECKUMH  BEUIeCTBAMM  C  [OMOUIbI0  ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENeNIEHHOMY Kiaccy




(rpymnme) coenMHeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[Ibl, OCHOBAHUSI, KUCIIOTHI, aM(pOTEpHbIE THUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHUI UCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematndeckyro HoMeHknarypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETallI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHU XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHME  T'E€HETHMYECKOHW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  TOMOUIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUM TUIAHUPOBATH U BBIMIOJIHATH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHHU
KaTajn3aTropa, ONpeesieHHe CpPelbl PAaCTBOPOB BELIECTB C MOMOIUIBIO
YHUBEPCAJILHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklud, peaKkIud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEaKIMHU Ha cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE OSKCIICPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertab» u «Hemeramb») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH NpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yJIbTaThI XUMUYECKOTO
9KCHepUMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COOMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKON TOCY0M M JIa0OpaTOpHBIM O0OpYJOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

29

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTAaBIECHUN 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpodiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

33

SBJICHUM TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOJAMMOUN st
pelieHusT TPAKTUYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COONMIOJATH TIPaBHIA JKOJIOTHYCCKU
1enecoo0pa3Horo MoBeleHUss B OBITY M TPYAOBOH NESATENBHOCTH B
LENSAX COXPaHEHUS CBOETO 3J0POBbsi U OKPYXKAIOMICH MNPUPOIHON

cpenbl

34

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, NOHUMas cMmblic nokasaresns [1/IK, noscusats
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJI30BAHUEM TOHSITHS «MaccoBasi JIOJIA BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHWM Ta30B MPU XUMHUYECKUX PEaKIUAX, MacChl
BelecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEII0BOTO 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHUS MAacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckrne OCHOBbI OPraHU4EeCKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckOd XHWMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOECHUSI OPraHUYECKUX
coequHennit A.M. ByrnepoBa, €€ 0CHOBHbBIE MOJIOKEHUS

CrpykrypHble (OpMyJIbl OpraHMYeCKHX BellecTB. ['oMonorus, wu30MepHs.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KacCUpUKAIKA OPraHUIECKUX BEIIECTB
Homenknarypa opraHMyeckux COEAMHEHUH (CHCTeMaTHYecKasl) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKNX BCUICCTB

VYri1eBo10pOBI

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE W XHUMHYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaxXOXJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

22

ANKEHBI: COCTaB M CTPOCHHC, TOMOJIOTUYECKHI pAaAa. OTHIEH H IMPOIUWICH —
HpOCTGﬁI.HHG MMpCACTAaBUTCIIN AJIKCHOB! (1)I/I3I/I‘ICCKI/IC M XUMHUYECKHE CBOICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THApATallMM, OKUCICHUA U

HOJ'II/IMepl/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: OyraameH-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiune
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cuHTETHUECKOTO

KayuyKa U PEe3HHbI

24

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psiA. ALETUIIEH —
IPOCTEHIIMHA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUYECKHUE CBOWCTBA (peakluy TUApUPOBaHNUs, TAJIOT€HUPOBAaHMSI, THpATALIUY,

TOpPEHMSI), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (uU3MUECKHME M XMMHUYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyoi:
COCTaB, CTpOeHHE, (U3MYeCKHMe M  XUMHYECKHe CBOMCTBa  (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAHMS), MOJIyYE€HHE M MpUMEHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHdeckasl CBSI3b MEXAY YIJIEBOJOPOJAMHU, MPHUHAJICKAIIUMH K

Pa3IMYHBIM Ki1acCcaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHbele HeTIHbIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HeTU: MEPETOHKA,
KPEKUHT (TePMHUYECKHUH, KartanuTudeckuit), nuponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHO U 3TAHON: CTpOEHHE, (PU3NYECKUE
M XUMHYECKHE  CBOWcTBa  (peakuuMh C  aKTUBHBIMH  METaJlUlaMH,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), IpUMEHEHHE. BoJOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JleficTBME METaHOJIa M 3TAHOJA HAa OPraHU3M 4YEJIOBEKa.
MHoOroaTtoMHbI€ CIUPTHI. ITUICHIVIUKOIb U TIHUIEPUH: CTPOCHUE, (PU3NUECKHE U
XUMUYECKHE CBOWCTBa (B3aUMOJEHCTBUE CO  IICJIOYHBIMU  METaJJIaMH,
KaueCTBEHHasi peakiusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBUEe HaA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@DeHOT:  CTPOCHHWE MOJICKYJbl, (DM3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
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3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTPOSHUE, GU3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAUeCTBECHHBIC

peaxkuun), noJy4eHue U NpUuMeHEHUe

OHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHMCJIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /IS
KJlacca KHCJIOT, peakius JSTepuUKalyu), TIOIydYeHHe W IPUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaieBoaoB (MOHO-, AM- U MOJHCAXapHJIbI).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckre 1 XUMHUYECKUe CBOMCTBa (B3aumoaencTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBieHue,
OpO’KE€HHE TIJIIOKO3bI), HaXOXKJIEHHE B MPUPOJE, NMPUMEHEHHE, OHOJIorHYecKas
ponb. DotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmiono3a Kak
pUpoAHbIE moiauMepbl. CTpoeHHE KpaxMmana M Leulosio3bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/IS, KauCCTBCHHAA pCaKIUA C I/IOI[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4€eCKUC COCANHCHU A

AMHHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUS. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIIHIuHA). buomormdyeckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkn kak mNpuUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OelKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIN3, ACHaTypalusd, KaYCCTBCHHBIC pCAaKIIUKU Ha Ocnku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJICKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

MIOJINMEPU3aLUs U TTOJMKOHIEHC AL
OKCIlepUMEHTAIbHbIE METOAbl M3Yy4YeHMsI BELECTB M HX IMPEeBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TONBI. DJIEKTPOHHAS 000JI0UKA.
DHEpPreTUUYECKUe ypoOBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIIH, S-, p-, d-DJIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHns 3JIEKTPOHOB M0 OpOUTANSIM B aTOMax 3JIEMEHTOB

TNEPBLIX quBIpéX 11(5]0)5(01(0): 8 9J'IeKTp0HHaH KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MengeneeBa. CBA3b NepUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B Pa3BUTHU HAYKHU

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. Buabl XUMHYECKOW CBS3H
(koBaJieHTHAsT HEMOJISIpHAs W TOJSpHAsi, HWOHHAs, MeTandeckas). VoHBI:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CrereHb OKUCIICHUS

L.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMCTBA
BEIIECTB OT THIA KpPUCTAUIMYECKOW pemerku. lloHsaTHE 0 aHCIepCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JI1 BEUICCTBA B




pacTtBope

1.6

1.7

Knaccudukanms HeopraHmieckux coeqnHeHnid. HomeHkiiatypa HeopraHu4ecKux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IIPCBpAlICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOparumble peakuuu. XHUMUYeCKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosiHue XuMu4eckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

2.2

BHGKTpOJ'II/ITI/ILICCKaH Jucconuanus. CunpHple W cia0Oble OJICKTPOJIUTEI. Cpe/:[a
BOJHBIX paCTBOPOB BEIICCTB: KUCJIasd, HCfITpaJ'IBHaH, mieJIo4yHast. P CaKIIMH1 MOHHOI'O

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuoguyeckoil cucreMe XMMHUYECKHUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAILIOB (Ha MpUMepe KUCI0pO/ia, Cephl,
docdopa u yrnepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJIoTeHOB, Cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHUH  (OKCHIIOB,
KHCIOPOACO/ICPKAIIMX ~ KUCIOT, BOJOPOIHBIX coeauHeHwit). [IpumeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

24

Meramnbl. Ilonoxenne merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
annemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTtaiioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIijiaBbl METAJIJIOB.

DNEKTPOXUMHUUECKUN Psiji HAlIPsHDKEHUH METaJJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAUIOB (HATpUM, Kajuii, KallbLIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, >Kelie30, MeIb) U UX coeauHeHuil. OOmue

CrocoObI MOTy4YeHUs! METAJUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'enetmueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

3.2

Pons xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ

Hpe,Z[CTaBJ'ICHI/IH 00 O6IJ_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA
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BOXHEHIIMX BelIECTB. YUenoBEeK B MHUpPE BEUIECTB U MATEPHUAIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepualibl, KpPackH, CTEKJIO,
KepaMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUaJIbl, OPraHUYEeCKUE U
MUHEpaJIbHbIC YI00pEHUS

XUMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIA MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, NMpaBuiia 0€30MaCHOTO MUCITOJIB30BaHUS MPErapaToB OBITOBON XUMHH

B IIOBCEHEBHOMU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

O.C.I'abpuensn Xumus 10. bazossiit ypoBenb Mocksa [Ipocsemienue 2022
O.C.I'abpuensn Xumus 11. bazossiil ypoBens Mocksa [Ipocsemenue 2022
METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

O.C. T'abpuensn, C.A. CrankoB MeTonudyeckoe mocooue K y4eOHUKyY

O.C.I'abpuensn Xumus 10, Xumus 11 Mocksa «/Ipodax» 2014

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

DneKkTpoHHBIN 00pa3oBarenbHbli pecypc «A caam EI'D. Cpennee oliee
oOpa3oBaHue. Y4eOHbIN MOIY/b 10 PEIICHUIO TPYAHBIX 3aJaHUI M0 yUeOHOMY
npeamery «Xumus». 10-11 xkmacesr.» AO uzparensctBo «lIpocBemienuer.

DnexTpoHHBINA 00pa3oBaTeNbHbIN pecypc «Jlomamnue 3amanus». Cpeanee oOriee
oOpazoBanue. Xumusi», 10-11 knacc, AO uzgarensctBo «IIpocBenieHue.

Tpenaxep «O0nako 3Hanuit». Xumus. 10 kinace, OO0 «Duzukon Jadb»

Tpenaxep «O6mako 3HaHui». Xumus. 11 kimacc, OO0 «Puzukon J1adb»
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