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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX OpraHuzaunusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHul «CrTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONpPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie TosiokeHust GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011ieo0pa3oBaTeabHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
Yell0OBeKa, a TakKKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJIEp)KaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
mporpaMme MO0 XHMHUHM € YYETOM CHenU(PUKA HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed M MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpacT 0CcoOyr poJib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHE LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas 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
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MpPOTrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
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 YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckOor XUWMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOMN CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriOM 3peHHs B THpeameTe «XuMus» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD)  00yYaromMMCsS TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHMHH C
IpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U INMPAKTUYECKOU
JESTEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HH(POPMALMIO U
OPUMEHATh €€ U1 IIONOJHEHUs 3HAaHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMs OPUEHTHUPOBAHO  Ha
bopmupoBaHre y OOy4YalOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
dunocockux uaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM S3KCIEPUMEHTA M
pEelIeHUs] MPOTUBOPEYMII MEXKIAYy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodJieM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OOy4YaronMxcss MPUHATbIE NPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUsl M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JAEHCTBUH, HUMEIOIMX 0a30BOo€ 3HAYEHHE IS
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs MpoOsieM, NOHCKa, aHalu3a u
00paboTku nHpOpMAaLIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHMs XMMHHU Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEICICHUH
COJIep>KaTeJIbHOM XapaKTePUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOM HAayKH KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS TAKOM MOJAXOJ K ONPENENCHUIO LEeNed U3y4eHHs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEJISIMU W3Y4YEHUs INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

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,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO 3KCIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oOpazoBaHus. CerogHs B
OpernojaBaHUM XUMUM B OoJblled CTeneHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIAaJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKHUE LIETU U 3a]a4H, Kak:

ajanrtanusi 00yJaromMxcsl K YCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS  KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISI PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(pOpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe s OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HaIMpaBJICHHOCTH XUMHM, €€ BaXXHOW POJM B PEIICHUU TI00AIBHBIX MpoOiIeM
PaMOHAIBHOTO MPUPOIOTIOIB30BaHMS, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM 1uIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-HAay4YHbIE
IPEIMETHBD.

OO111ee YnCI0 YacoB, OTBEIEHHBIX JUIsl U3yUYEHHs] XUMUH, HA 0a30BOM YPOBHE
cpeaHero ooiiero oopasoBanus, cocTaBiseT 68 yacos: B 10 kimacce — 34 vaca (1
yac B Henento), B 11 knmacce — 34 yaca (1 yac B Henemnto0), K 3TOMy BpEMEHU
100aBJICHO 3a CYET IMIKOJILHOTO KOMITIOHEHTa 68 yacoB: B 10 kiacce — 34 yvaca (1
yac B Henento), B 11 knacce — 34 yaca (1 gac B Hexento), Bcero nporpamma 10-11
KJ1acca cocranisier 136 yacos.



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BEIIeCTB. [omoiyorus, u3oMepus. XuUMHYEcKas CBA3b B
OpraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccU(puKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuy 3aMelIeHUsT M TOPEHMsI), HAaXOXKICHHE B TMPUPOAE, MOIyYeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metmwnOytaguen-1,3: cTpoeHue, BakHEUIINeE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— TMpPOCTEHIIMHA TMpEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U MPUMEHEHUE. T0myon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpyponHble MCTOYHMKHK YIJIEBOAOPOAOB. IIpupoaHblii Ta3 W NONYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIICHU:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKLIUH).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJa U 3TaHOJa Ha OPraHu3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTIIMKOJIS.

@deHoJ: CTpOCHHE MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DPOpMANBIAETHI, ALETAIBIEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUecKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PeakIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cloHbIX 3¢upoB. Kupsl. ['naponus xxupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjiacCHUKAIUS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucneHnne ammuauHbiM pacTBOpoM okcuaa cepeopa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HaAXO0XJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @otocuHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYecKue W XUMHYECKHE CBOWMCTBA Kpaxmana (THApOJIU3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJIA
okcuznoM Meau(1l)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHEe Kkpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOJIYKTA PEAKIMM IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOPHYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALUS U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanuys MeXIpeIMETHBIX CBSA3EH IPU U3YYEHUH OPraHUYECKOU XHMHH B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HAaOII0ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUYHUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

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

TexHonorusa: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. 1. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TPyNIaM M IEePHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHAbI XMMHYECKON CBS3U
(kOoBaJIeHTHasi HEMOJsipHas W MOJSpHAsl, UOHHAsA, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTtopHslil). BomopogHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHsS MAcChl BEUIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHoBecus. [Ipunnumn Jle Ilarense.

DnekTpoauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileproguyeckas cucrema XuMudeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAEICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUH HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXMUMHUYECKAE PACUEThI, PACUEThl C HCIOJB30BAHUEM ITOHATHS «MACCOBAasI
JIOJIs1 BEIIECTBAY.

Heopranuueckasi xumust

Hemerannel. Ilonoxxkenne HemetaiuioB B Ilepuoaumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPAKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HANIPSKEHU METAIIOB.

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

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMacchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIIA OAHO
Y3 BEILLIECTB UMEECT NPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieuyeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIMOHHBIE MATEpHalbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yI0OpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpaBWJIA HCMOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBS3€H TpW  WU3yYyeHUH oOmed u
HEOpraHu4ecKor XuMuu B 11 Kracce OCyIIecTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaKk W TIOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWs, aHalM3, CHHTE3, KiIacCUpUKAIKsI, TMEPUOAUIHOCTh, HAOIIOJICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U CIUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC MOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIE, TOTLIMBO,
pPECYpCHI.

TexHoNmorus:: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPIrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMPEenaparoB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTpaMM  CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEEIECHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOlIUXCS PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YME MPABOCO3HAHUS AKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM U TpaBWIAMH  TOBEJEHUSA, CHOCOOCTBYIOLIMMHU  IIpoleccaM
CaMOMO3HAaHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBLHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Yarommxcs Mo peaju3alyy MNPUHATBIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOro BOCIMTAHUSA:

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IIPUMEHEHUSI XMMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHUS HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAaHUE IOCIEICTBHA 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOoro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHIUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUECKOW W  JPYrUX BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKHX MpOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOU CPEIbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOJHON Ccpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpPUSTHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JEATETBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeU(DUKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
bopMHpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpecTaBiIeHusT 00 OKPYXKAroIeM MHUpE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUYECKOM, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOU
NEATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00IIero 00pa30BaHUs BKIIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIe TOHSATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHs, SIBIICHHE,
poIecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleOBaHNEe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIC,

PETYJISITUBHEBIE), o0ecreunBaroIye (dbopmupoBaHue (GyHKUIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIBbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaajnenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIILHOCTU C MOCTABJICHHBIMU LIEJISIMU;

KCIOJIb30BaTh NP OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3YyEMbI€ B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMy — TMpU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEACTABICHUS JJIS1 BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKLnii;

bopMyIMpOBaThH MENN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BaTh MOCTABIICHHbBIE
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAaTh 32 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATEIbCKOM ©  MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, IMPUMEHCHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX uWHOOpMarmu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTS;



dbopMynupoBaTh 3aMpoChl U MPUMEHSTh PAa3IMYHbIe METOJbI MPHU MOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HHPOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH J1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  WJeH, (OPMYyIUpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEI0BAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYyIUPOBATh BBHIBOIBI
o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJbHBIMHU PeryIsiTHUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOI MO3HABATEJIbHYIO
JIeSITEIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIroOpuTt™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX pEIIeHUs € Y4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yNnbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMUSI»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TMPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHHU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(bYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINEe COCAUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTA U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUW BBISBISTh XapaKTEpPHbIC NMPU3HAKU IOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COSTMHEHMI;

Cc()OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc()OPMUPOBAHHOCTh YMEHHUH yCTaHaBIMBATh MPUHAAJICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEILIECTB (ITWIEH, MPONWIEH, alEeTUJIEH,
STWJIEHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KMCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

Cc(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWIEH, aleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMHM YPABHECHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX pPEaKIHUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/I0l U J1a0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWia OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHHH, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMW TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM OOOpPYJIOBAaHHMEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBHIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYMOBOH JESITEIBHOCTH B IICIISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIICTIBIX H  CJIA0OBHAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpa, POJU XHMHUH B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs] IMPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XMMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE DPaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUWS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE IMOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHLHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEAEIISITh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUSI
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAs) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAs, MOJIEKYJsIpHasi,
VOHHAasl, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [l
N. MenaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux snemeHTtoB [[. WM. MeHneneeBa, UCHOJIb3ysl MOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COECAMHEHUN
0 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEIIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIu4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle llarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKUE IPOLIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3(d(dekTa peakiud Ha OCHOBE 3aKOHOB COXpPAaHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3jIMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUPOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTEepHET U ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpPaHEHHUsSI CBOETO 3J0POBbS M OKPYKAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmy.
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| [IpeaMeT OPraHuYECKON XUMUH, €& | 01.09 bubsmorexa LIOK
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE ' https://m.eds00.ru/00ae4270
Teopust cTpoeHUsT OPraHUYECKUX bubnnorexa [JOK
2 coenunenuit A. M. byrneposa, eé 1 04.09 https://m.edsoo.ru/00ae4270
OCHOBHBI€ MTOJIOKEHUS
Crpoenue aToma yriepoaa. bubnnorexa [JOK
3 1 08.09 https://m.edsoo.ru/00ae4270
BanenTtHble cocTosTHAS aTOMa bu6mmoreka IIOK
4 yriiepoja. 1 11.09 https://m.edsoo.ru/00ae4270
[IpencraBnenue o knaccuduxanu bu6muoreka [JOK
OpPraHUY€eCKUX BEIIECTB. https://m.edsoo.ru/00ae4270
5 Homenknarypa (cucrematuueckasi) u 1 15.09
TPUBUAIIbHBIE HA3BAHUS OPTaHUYECKUX
BEILECTB
OCHOBBI HOMEHKJIATYPbI bu6muoreka [JOK
6 YTJIEBOIOPOJIOB. 1 18.09 https:/m.edsoo.ru/00ae4270
7 N3omepus B OpraHuuecKoOil XUMUU. 1 22.09 bubnuoreka [JOK




N3omepus B OpraHuyecKoil XMMHUU.

https://m.edsoo.ru/00ae4270

bu6nmoreka [IOK

8 25.09 https://m.edsoo.ru/00ae4270
Tunbl XUMUUYECKUX peakluil B Bbu6mmotexa [JOK

9 OPraHU4YeCKON XUMHH. 29.09 https://m.edsoo.ru/00ae4270
Pemenne 3amaq Ha BEIBOJ bubnunoreka LIOK

10 MOJICKYJISIPHOM (HOPMYJTBI 02.10 https://m.edsoo.ru/00ae4270
YIJIEBOAOPOIOB

11 Pemenne pacueTHsIx 3a1a4. 06.10 Bbu6mmoteka [JOK

' https://m.edsoo.ru/00ae4270

Brinosinenue QXHEHUH IO TEME

12 «CtpoeHue u Zggccnqua ust 09.10 bubmmorexa [TOK

P If ) https://m.edsoo.ru/00ae4270
OpPTaHUYECKUX COCTUHECHHI.
YriaeBoaopoabl M UX NPUPOAHBIE HCTOYHUKH. (19 yacoB)

Anxkanbl. CTpoeHHEe, HOMEHKJIaTypa. bubnmnoreka HOK

13 0.5 13.10 https://m.edsoo.ru/00ae4270
XUMHUYeCKHe CBOMCTBA aJTKaHOB. but6mmorekxa [IOK

14 16.10 https://m.edsoo.ru/00ae4270
Anxkenbl. CTpoeHHe, HOMEHKJIaTypa, bubmuoreka [IOK

15 A30MEpUSL. 20.10 https://m.edsoo.ru/00ae4270
XHUMHUYECKHE CBONCTBA aJIKEHOB. bubnunorexa LIOK

16 23.10 https://m.edsoo.ru/00ae4270
[Tonyuenue ankeHos. bubmuotexa [JOK

17 06.11

https://m.edsoo.ru/00ae4270




Ilpakmuueckan paooma Ne 1.

bu6nmmoreka [IOK

18 «llonyuenue smunena u onvimol ¢ 10.11 https://m.edsoo.ru/00ae4270
HUM».
B3anmocBsA3b MKy ajTKaHaMU U bu6nmoreka [IOK

19 AIKEHAMH . 1311 https://m.edsoo.ru/00ae4270
Anxunsl. Crpoenue. [lomyuyenue. bubnuorexa [IOK

20 17.11 https://m.edsoo.ru/00ae4270
XHUMHUYECKHE CBOMCTBA aIKMHOB. bubnunoreka LIOK

21 20.11 https://m.edsoo.ru/00ae4270
AnxanueHsl. bubnunoreka LIOK

22 24.11 https://m.edsoo.ru/00ae4270
Kayuyku. Pe3una. bubmuoreka [IOK

23 27.11 https://m.edsoo.ru/00ae4270
[MuknoankaHsl. bubnuoreka [{OK

24 01.12 https://m.edsoo.ru/00ae4270
ApoMaTndecKkue yriieBoAOpPOIbl. bubmuorexa [JOK

25 04.12 https://m.edsoo.ru/00ae4270
XuMHU4YecKrue CBOMCTBA OEH30I1a. but6mmoreka [IOK

26 08.12 https://m.edsoo.ru/00ae4270
['eHeTnyeckas cBsI3b MEXAY KilaccaMu bu6muoreka [JOK

27 YTJIEBOIOPOJIOB. 11.12 https:/m.edsoo.ru/00ae4270
O00011eHre 3HAHUHT 110 TEME bub6mmoreka [IOK

28 15.12 https://m.edsoo.ru/00ae4270

«YTIIeBOIOPOABD




Koumponvnan paooma Ne 1.

bu6nmmoreka [IOK

29 «Yaneeooopoowiy. 1 18.12 https://m.edsoo.ru/00ae4270
[IpupoaHbIe ICTOYHUKH YTIIEBOJOPOJIOB bubnuorexa [JOK

30 1 22.12 https://m.edsoo.ru/00ae4270
Hedrp bubmuorexa [IOK

31 1 25.12 https://m.edsoo.ru/00ae4270

3.Kucaopoacoaep:xauiue yrjiesogopoast (15 yacos)

Cnuptsl. Knaccuduxamms. M3omepus. bubnnorexa [JOK

32 1 29.12 https://m.edsoo.ru/00ae4270
XUMHYECKHE CBOMCTBA CIIUPTOB. bubnnoreka [JOK

33 1 12.01 https://m.edsoo.ru/00ae4270
MHOroaroMHbIE CIIUPTHI. bubmuoreka [IOK

34 1 15.01 https://m.edsoo.ru/00ae4270
DeHOTHI. bubmuoreka [IOK

35 1 19.01 https://m.edsoo.ru/00ae4270
B3anmocBs3p Mexay bu6muoreka [JOK

36 KUCIIOPOACOAEPKAMNMHA 1 22.01 https://m.edsoo.ru/00ae4270
YIII€BOIOPOAAMH.
Anpaeruasl. CTpoeHue, U30MeEpHsL. bubmuotexa [JOK

37 1 26.01 https://m.edsoo.ru/00ae4270
XHUMHUYECKHE CBOICTBA alIbIETUIOB. bubnunoreka LIOK

38 1 29.01 https://m.edsoo.ru/00ae4270

39 BoinonHenue ynpaxxHeHui 1o Teme 1 02.02 bubmuotexa [JOK




«CriupThl, (PEHOIBI, aTTbICTHIBIY.

HpCZ[GJ'IBHBIC OJHOOCHOBHBIC

https://m.edsoo.ru/00ae4270

bu6nmoreka [IOK

40 KapOOHOBBIC KHCIIOTHI. 05.02 https://m.edsoo.ru/00ae4270
XUMHYECKHE CBOHCTBA KapOOHOBBIX Bbu6mmotexa [JOK

41 KHUCJIOT. 09.02 https://m.edsoo.ru/00ae4270
Ilpakmuueckasa paboma Ne 2. bubmmoreka [JOK

42 «Ceoiicmea KapoOHOBHIX KUCIOM ). 12.02 https://m.edsoo.ru/00ae4270
CrnoxxHbIe 3UpBI bubnmorexa [JOK

43 16.02 https://m.edsoo.ru/00ae4270
2Kupsl, ux cocras, CBOMCTBaA. bu6nmorexa LIOK

44 19.02 https://m.edsoo.ru/00ae4270
BrinosnHeHue ynpaxHeHui o TeMe bubnnorexa [JOK

45 «Kucnopoacoaepxaiue 26.02 https://m.edsoo.ru/00ae4270
YTJIEBOJOPOIBI.
Koumponsnas paboma Ne 2. bubmuoreka [IOK

46 «Kucnopoocooepicaujue 02.03 https://m.edsoo.ru/00ae4270
271€6000p00bL».

4. Yraesoabl (4 uaca)

VTIIeBOBI UX COCTaB U bubmuorexa [{OK

47 KIIacCU(pUKAIHUSI. 05.03 https://m.edsoo.ru/00aec4270
Monocaxapusl. I'1roko3a. bubnmnoreka [JOK

48 09.03 https://m.edsoo.ru/00ae4270

49 Kpaxwman. Lemmrono3sa. 12.03 bubnuoteka [JOK




Penrenne xauecTBEHHBIX 3aJa4 110

https://m.edsoo.ru/00ae4270

bu6nmoreka [IOK

50 16.03 .
TeMe «Y TICBOIBIY. https://m.edsoo.ru/00ae4270
5.A30T1coaep:kamme yriaepoaopoabl (10 yacos)

Awmwunbl. Knaccudukanus, ux cTpoeHue. bubmuorexa [JOK

51 19.03 https://m.edsoo.ru/00ae4270
XuMHYECKUE CBOMCTBA aMHUHOB. bubnuoreka [IOK

52 23.03 https://m.edsoo.ru/00ae4270
AnnnmH. bubnuoreka [IOK

53 26.03 https://m.edsoo.ru/00ae4270
AMWHOKHUCIIOTBHI. bubmmoreka IIOK

54 06.04 https://m.edsoo.ru/00ae4270
Penienne kauecTBEHHBIX 3aJ1a4 bu6mmoreka IIOK

55 08.04 https://m.edsoo.ru/00ae4270
Ilpakmuueckan paooma No3 bubnuoteka [JOK

56 «Hoenmugpukayua opzanuueckux 13.04 https://m.edsoo.ru/00ae4270
eeujecme.
BeinonHenue ynpaxxHeHu 1o Teme bubmuorexa [JOK

57 «AMUHBI. AMHUHOKHUCIIOTBI. 16.04 https://m.edsoo.ru/00ae4270
O06o01IeHrne 3HaHUH 110 TeMe bubmuoreka [JOK

58 «YTJIEeBOJBI U Q30TCOACPIKAIINE 20.04 https://m.edsoo.ru/00ae4270
COCTMHEHUS».

59 benku kak OMomoaMMepsl. 23.04 bubnuoteka [JOK




Konumponvnasa paooma Ne3 «Yeneeoowt

https://m.edsoo.ru/00ae4270

bu6nmoreka [IOK

60 u azomcooeprcaujue coeOUHEeHU). 27.04 https://m.edsoo.ru/00ae4270
6. BoicokomoJieKyJIsipHbIe cOeTUHeHHs (5 4acoB)

OO6mue moustus o BMC. bu6nmoreka [IOK

61 30.04 https://m.edsoo.ru/00ae4270
CHHTETHYECKHNE U UCKYCCTBCHHbIE bubnuorexa [IOK

62 BOJIOKHA. 04.05 https://m.edsoo.ru/00ae4270
Knaccudukanms miactmace. bu6nmorexa LIOK

63 07.05 https://m.edsoo.ru/00ae4270
Ilpakmuueckasa paboma Ne 4. bubmuoreka [IOK

64 «Pacnosnagéanue nnacmmacc u 11.05 https://m.edsoo.ru/00ae4270
6010KOH)).
Pemenue pacueTHbIX 3a7au. bubnmnoreka HOK

65 14.05 https://m.edsoo.ru/00ae4270
Pewienne pacueTHbIX 3a1a4. bubmuotexa [JOK

66 18.05 https://m.edsoo.ru/00ae4270
Pewrenne pacueTHbIX 3a1a4. bubmuorexa [JOK

67 21.05 https://m.edsoo.ru/00ae4270
Perenne pacueTHbIX 3a1a4. bubmuorexa [JOK

68 25.05 https://m.edsoo.ru/00ae4270
Pemienue pacueTHbIX 3a1a4. bub6mmoreka [IOK

69

https://m.edsoo.ru/00ae4270




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl
Pa3nen 1. Teopernueckue ocHOBBI XuMuu (8 yacon)
ATOM-CI0KHAas YacTUIla. bubnmnoreka LIOK
1 1 02.09 https://m.edsoo.ru/00ae4270
CrtpoeHne 2IEKTPOHOB B aTOME. Bubnunoreka LIOK
2 1 05.09 https://m.edsoo.ru/00ae4270
DIEKTPOHHOE CTPOEHUE aTOMOB bubnnoreka [JOK
3 1 09.09 .
XUMHYECKHUX 3JIEMEHTOB. https://m.edsoo.ru/00ae4270
A BanenTHble BO3MOXXHOCTH aTOMOB bu6mmoteka IIOK
1 12.09 .
XUMUYECKHUX SJIEMEHTOR. https://m.edsoo.ru/00ae4270
5 Ileproauyeckuil 3aKOH U CTPOCHUE Bu6mmorexa [IOK
1 16.09 .
aToOMaA. https://m.edsoo.ru/00ae4270
[ICXD B cBeTe y4eHUs CTPOCHUS Bubmnoreka LIOK
6 1 19.09 .
aTOMOB. https://m.edsoo.ru/00ae4270
O0600111eH1E 3HaHUI O CTPOEHUH Bbubnuorexa LIOK
7 1 23.09 .
aToOMa. https://m.edsoo.ru/00ae4270
9 CucremMaTnzanus 3HaHUU O | bubnunoreka LIOK
26.09

CTPOCHHUH aTOMaA.

https://m.edsoo.ru/00ae4270

Paszgea 2. Ctpoenne BemectBa (16 yacos)




XUMHU4Yeckas CBA3b.

bu6nmoreka [IOK

9 0.5 30.09 https://m.edsoo.ru/00ae4270
HMonnas cBs3b. bubmuoreka LIOK

10 03.10 https://m.edsoo.ru/00ae4270
KoBaneHTHas CBSI3b. bubmuoreka LIOK

11 07.10 https://m.edsoo.ru/00ae4270
CBolicTBa KOBAJICHTHOM CBSI3H. bubmmoreka IIOK

12 10.10 https://m.edsoo.ru/00ae4270
MerTamn4deckas CBs3b. bubnuorexa [JOK

13 14.10 https://m.edsoo.ru/00ae4270
BopoponHas cBs3b. bubmmoreka [IIOK

14 17.10 https://m.edsoo.ru/00ae4270

s BemectBa MONEKYIISIPHOTO U bubmmoreka IIOK

211 .

HEMOJIEKYJIIPHOTO CTPOEHHUS. 0 https://m.edsoo.ru/00ae4270
THIBI KPUCTAIIIMYECKUX PELIETOK. bubmuorexa [IOK

16 24.10 https://m.edsoo.ru/00ae4270
Koumponwvnuas paboma Nel. Bu6moreka [IOK

17 «Cmpoenue amoma. Cmpoenue 1 07.11 https://m.edsoo.ru/00ae4270
eeuiecmea)).
CocraB BelecTBa. Bbub6nnorexa [JOK

18 11.11 https://m.edsoo.ru/00ae4270

19 [TpuarHBI MHOTOOOpA3HS BEIIECTB. 14.11 Bu6muoreka IIOK




YucTele BEIIECTBA U CMECH.

https://m.edsoo.ru/00ae4270

bu6nmmoreka [IOK

20 18.11 https://m.edsoo.ru/00ae4270
HcTuHHBIE pacTBOPHI. bubnuorexa [IOK

21 21.11 https://m.edsoo.ru/00ae4270
JlucriepcHbIE CUCTEMBI. Bbu6mmoteka [JOK

22 25.11 https://m.edsoo.ru/00ae4270
CriocoObI BeIpayKeHUs Bubnuoreka LIOK

23 KOHIIEHTPALUH PACTBOPOB 28.11 https://m.edsoo.ru/00ae4270
CucremaTu3anus 3HaHUU 110 TEME. bubnmorexa LIOK

24 02.12 https://m.edsoo.ru/00ae4270

Pa3pnen 3. Xumnueckue peakuuu (17 yacos)

KnaccmbHKauHﬂ XUMHUYECKUX bu6mmoreka IIOK

25 peaKHI/Iﬁ 05.12 https://m.edsoo.ru/00ae4270
Kiaccudukanys XUMHIeCKUX Bubmoreka [IOK

26 peammﬁ 09.12 https://m.edsoo.ru/00ae4270
OKuCIUTEIBHO- bubnuorexa [IOK

27 12.12 .
BOCCTaHOBHUTEJILHBIE PEAKIIUH https://m.edsoo.ru/00ae4270
OKHUCIUTEIIBHO - bubnuorexa [IOK

28 16.12 .
BOCCTaHOBHTEJBHBIE PEAKIINM. https://m.edsoo.ru/00ae4270
TennoBoii 3¢ ekt peakuu. Bubmmorexa LIOK

29 19.12

https://m.edsoo.ru/00ae4270




TennoBoii 3¢ ekt peakiuu.

bu6nmoreka [IOK

30 23.12 https://m.edsoo.ru/00ae4270
CKOpOCTh XMMHUYECKOHN PEaKLINH. bubnnorexa [IOK

31 26.12 https://m.edsoo.ru/00ae4270
CKOpOCTh XMMHUYECKOHN PEaKLIUH. bubnnorexa [IOK

32 30.12 https://m.edsoo.ru/00ae4270
XUMHUUYECKOE paBHOBECHE. bubmmorexa LIOK

33 13.01 https://m.edsoo.ru/00ae4270
XUMHUYECKOE PaBHOBECHE. bubmmorexa LIOK

34 16.01 https://m.edsoo.ru/00ae4270
Ponb BOBI B XUMUYECKUX bu6nunorexa LIOK

35 pEaKIHMsX. 20.01 https://m.edsoo.ru/00ae4270
DJEKTPOIUTUYECKAS JUCCOLINALINSL. bubnmorexa LIOK

36 23.01 https://m.edsoo.ru/00ae4270
['uaponmn3 opraHnvecKux Bubnunoreka [IOK

37 coe HHHGHI/If/i. 27.01 https://m.edsoo.ru/00ae4270
['maponn3 HeOpraHu4eCKnX Bubnunoreka [[OK

38 BEIIECTB. 30.01 https://m.edsoo.ru/00ae4270

2 Ilpakmuueckaa paooma Nel. Bu6moreka [IOK

o 03.02 .

«Tu 0p o1u3 coneiiy. https://m.edsoo.ru/00ae4270
O0o0011eHNEe 3HAHHH 10 TEME. Bbu6mmoteka IIOK

40 06.02 https://m.edsoo.ru/00ae4270




Koumponwvnas paboma Ne2.

bu6nmoreka [IOK

41 «Xumuueckue peakyuuy. 10.02 https://m.edsoo.ru/00ae4270
Pasznen 4. Heopranuveckast xumus (27 4acoB)

MerTtaiibl 1 UX CBOMCTBA. bubnmoreka [IOK

42 13.02 https://m.edsoo.ru/00ae4270
MerTannsl. bubmmoreka LIOK

43 17.02 https://m.edsoo.ru/00ae4270
OO61m1ue crnocoObl MOTyYEHUS bubnuorexa LIOK

44 METALIOB. 20.02 https://m.edsoo.ru/00ae4270
DIIEKTPOJIA3 PACILIABOB. Bubnunoreka LIOK

45 24.02 https://m.edsoo.ru/00ae4270
DIIEKTPOJIN3 PACTBOPOB. Bubnuoreka [JOK

46 27.02 https://m.edsoo.ru/00ae4270
CucreMaru3anus 3HaHUH O bubmmoteka [IOK

47 MeTaUIax. 03.03 https://m.edsoo.ru/00ae4270
HemeTtannsl 1 ux cBOMCTBA. Bubmmoreka IIOK

48 06.03 https://m.edsoo.ru/00ae4270
OKuCIUTEIBHO- bubnuorexa [IOK

49 BOCCTAHOBHTEJILHBIE CBOMCTBA 10.03 https://m.edso00.ru/00ae4270
HEMETAJUIOB.
OKHUCIUTEIBHO- bubnuorexa [IOK

50 BOCCTAHOBHUTEJIHLHBIE CBOMCTBA 13.03 https://m.edsoo.ru/00ae4270

HEMCTAJIIIOB.




O0001IeHEe 3HaHNI 0 HEMETAJLIAX.

bu6nmoreka [IOK

S1 17.03 https://m.edsoo.ru/00ae4270
Cucremaruzanus 3HaHUH O Bbu6nuoreka LIOK

32 HeMeTaJIax. 20.03 https://m.edsoo.ru/00ae4270
Pemenue kauecTBEHHBIX 3a/1a4. bubnmoreka [IOK

33 24.03 https://m.edsoo.ru/00ae4270
Ilpakmuueckaa paooma No2. Bubnuoreka LIOK

34 «ITonyuenue, cobupanue u 27.03 https://m.edsoo.ru/00ae4270
pacno3naeanue 2a3oe).
Kucnotsl oprannueckue. bubmmorexa LIOK

55 07.04 https://m.edsoo.ru/00ae4270
Kucnorel HEopranuueckue. Bbubmoreka [IOK

56 10.04 https://m.edsoo.ru/00ae4270
OcHOBaHUS OpraHUYECKUE. Bubnunoreka [IOK

ST 14.04 https://m.edsoo.ru/00ae4270
OcHOBaHUSI HEOPTAHUYECKHUE. Bubmnuoreka [IOK

S8 17.04 https://m.edsoo.ru/00ae4270
AMdoTepHbIC OpraHUYECKHE U Bu6moreka [IOK

59 HEOPraHWYECKUE COCAHHCHIS. 21.04 https://m.edsoo.ru/00ae4270
Comnu. bubnuorexa [IOK

60 24.04 https://m.edsoo.ru/00ae4270

61 ['eneTnueckas CBI3b MEXKIAY 28.04 bubnunoreka LIOK




KJIAaCCAaMHU COEIUHEHUM.

https://m.edsoo.ru/00ae4270

Cucremaru3alnus 3HaHUN 110 TEME. bubnuorexa [IOK

62 1 05.05 https://m.edsoo.ru/00ae4270
Koumponwvnas paboma Ne3s. BuGmuorexa LIOK

63 «Bewecmea u ux ceoiicmean. 1 08.05 https://m.edsoo.ru/00ae4270
Ilpakmuueckaa paooma Ne3. Bubnuoreka LIOK

64 «l'enemuueckasn céa3b medicoy 1 12.05 https://m.eds00.ru/00ae4270
COCOUHEHUAMUY.
Ilpakmuueckaa paooma Ned. Bubnuoreka LIOK

6 «Pewenue IKCHePUMEHM ATbHBIX | o https://m.edsoo.ru/00ae4270
3a0ay no pacno3HasaHuIo '
eeugecme.
Pemrenue pacuetHsix 3ama4. bu6moreka [IOK

66 1 19.05 https://m.edsoo.ru/00ae4270
Pemienue pacueTHbIX 3a1a4. Bbu6nnoreka [IOK

67 1 22.05 https://m.edsoo.ru/00ae4270
Pemenune pacueTHbIX 3a1a4. bubmmoreka LIOK

68 1 26.05

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

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

TeopeTnueckre OCHOBbI OPraHN4ECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUNH O XUMHUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOU IS
pelieHus TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YTIJIEpOAHBIN CKeleT,
(byHKIMOHANBHAS ~ TPYIa,  pajguKall, U30MepHs, HU30MEPBHI,
FOMOJIOTUYECKUN PsAMl, TOMOJIOTH, YIJEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHMs, OMONOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, KMpBI, OENKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI opraHnmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U OE€30MacCHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX W  OPTaHMYECKHX

BCIICCTB B 6LITy nu npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopMupoBaHHOCTh YMEHHMHM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBAaTbL WX  B3aUMOCBS3b,  HCIIOJIbL30BATh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIUKY
JUISE COCTaBIICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOACIH MOJIEKYJI OPTaHUIECKUX
BEIIECTB I WIITIOCTPALMA MX XUMHYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHUH  yCTaHABIMBATh  IPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYECKMX BELIECTB II0 MX COCTaBy M CTPOCHHIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJIT M a30TCOJEpXKAIINE COCIUHEHHUs, BBICOKOMOJIEKYJISIPHBIC
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 NPUMEHSTH: TIOJOXKCHHUS  TEOPUHU
CTpoeHHusi opranudeckux BeuiectB A.M. BbytnepoBa 11t 00bsCHEHUS
3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCAMHCHU

CdopmupoBaHHOCTh yMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIeruf,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, IeJUIr103a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3nMYecKne W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
pPa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TJIHIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAs M YKCYCHasi KHCJIOTBHI, TJIFOKO3a, KpaxMmaj, IEeJUIIJI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUSI WIUTIOCTPUPOBATH TEHETUUYECKYIO CBSI3b
MEXKIY  TUIHWYHBIMM  NPEACTABUTEISIMUM  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIT
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CdopMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhs (HEPTH, TPUPOIHBINA Ta3, YroJib), CIIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBIICHUH (HaONOEeHUE, W3MEpEeHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS I NPUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHEM, a TaKKe
npaBujia oOpalieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB
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CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIIOJHATh XHMHUECKUAN
AKCIIEPUMEHT (MIPEeBpaICHIS] OPraHMYECKUX BEIIECTB IIPH HAarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JICHATypamus OEIKOB TMPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1a0OpaTOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhbTaTOB
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3.5

CpopMHUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIWYECTBA UCXOJIHOTO BEIIECTBA WU
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUMI KPUTUYECKU aHAIM3UPOBATh
XUMHUYECKYI0 HWH(}OpMAIMIo, TOJYy9aeMyl M3 pa3HbIX HCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpOBAaHHOCT, yMEHHH COOJIO/AaTh TpaBUjIa JKOJOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH NPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3/ICMCTBUS HAa >KUBBIE OPraHU3MBI
onpeAeNEéHHbIX OPraHUYeCKUX BEIIECTB, OHUMas CMBICI TOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
MpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro 001ero 00pa3oBaHus




pe3yjabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCIICHHS, XMMUYECKas CBfA3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTaJUIMYecKas pemérka, TUIbl XUMHYECKUX peakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakiu HOHHOrO OOMEHa), pacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTHUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAaHOBUTEINb,
CKOpPOCTh XMMHUYECKON pEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOIUTHYECKOW aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEJICHUS O CBOWCTBAX,
COCTaBe, MOMYy4YeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHHUU BBISBISATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

L.5

BJ'IaIleHI/Ie OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUMN (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCICPUMCHT,
MOIIGJ'II/IpOBaHI/IC)

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ OMpCACIIATL BAJICHTHOCTL M CTCIICHB
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOTO
CoCTana, BU XHUMHYISCKOMN CBsA3HU (KOBaJ'IeHTHaSI, HWOHHAas,
METALIMYCCKad, BO,Z[OpOI[HaH) B COCAMHCHHUAX, THUII KpHCT&J’IJ’IH‘-ICCKOfI
pCIJ_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHEUI, MOJICKYJIsIpHAsd, MOHHAs,

MeTaJUTHIeCcKas)

C(I)OpMHpOBaHHOCTL YMCHHf/'I ONPCACIIATh XapaKTCp CpCAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTh ~ yMEHHS  KJIacCU(UUIUPOBATh  XUMHUYECKUE
peaKuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BEIIECTB, TemIoBoMY J(h(deKTy peakiuu, HU3MEHEHHUIO0 CTereHel




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUHH,  Y4aCTHIO

KaTaJiu3aTopa)

1.7

1.8

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHHUS pEaKLUN
MOHHOI'0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKILUH, MMOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM HYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

PacTBOpaAX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

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

ChopMupoBaHHOCTH yMEHHI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIica [lepuoanueckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ero
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAWHEHHMI MO MEpPUoJaM W rpynmnam

[Iepnonnueckoii cucreMsl XuMudecknx 3yeMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BEUIeCTBAMM  C  [IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  INPUHAAJIEKHOCTh

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMpENeNI€HHOMY Kiaccy




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

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHUI UCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematndeckyro HoMeHknarypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTIEIbHBIX HEOPraHUYECKUX BeulecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlI€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHU XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TCHETHYECKOW  CBSI3M  MEXIY
HEOPTaHWYECKUMH  BEUICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3jioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpeelIieHHe CPeIbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMeHa,
KaueCTBEHHbIE PeaKUu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelIeHHE SKCIEpUMEHTAJbHbIX 3ajjady IO TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepUMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMYJ'II/IpOBaTL BBIBOJBI HA OCHOBC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COOMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKOH TOCYI0M W J1abopaTOpHBIM OOOpYAOBaHHEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUH C MHCTPYKIHSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMUYECKHUE
MPOLIECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAy4HBIX TPUHIUIAX W  OKOJOTHYECKUX  MpobdieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIOMICH

€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XUMUU B [O3HAHUU




3.2

33

SBJIEHUN TPUPOIBI, B (OPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKHUX 3a/ad U IKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

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

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTh IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA DKOJOTUYCCKU
11eJ1ecO00pa3HOro MOBEeAEeHUsI B OBITY M TPYHOBOH JAEATENIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAMOUICH NPUPOJHOU

cpebl
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3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MbI
oIpeIeNIEHHBIX BEIIECTB, HOHUMas cMblci nokasareins [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJISI BEIIECTBA B PAcTBOPE»,
OOBEMHBIX OTHOILICHHH Ta30B MPH XHMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMH BEIIECTB,
TeIIOBOr0 d(PeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

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 BEUIECTB M MarepuaioB. Teopusi CTPOECHHsS OpPraHUYECKUX
coenunennit A.M. ByrnepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMynbl OpraHMYEeCKHX BemIeCcTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o kiaccuukanuu OpraHuYECKUX BEIECTB
Homenknarypa opraHMyeckux COEAMHEHUH (CHCTeMaTHYecKasl) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKNX BCUICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpoCTenIne
MPE/ICTaBUTENN AJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U FOpeHI/IH), HaxXOXJCHUC B IPUPOJAL, ITOJTYYCHUEC U IIPUMCHCHUC
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AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUjIeH " IMPOINUJIICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/ISI/II-ICCKI/IG U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOICHHUPOBAHUA, THUApATaAlWMU, OKUCICHUA U

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

2.3

Anxaguensl: OyraameH-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiune
XUMHUYECKHE CBOMCTBA (peakuusi noiaumepusanun). [lomyueHue cuHTETHYECKOTO

KayuyKa U Pe3HHbI

24

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psiA. AllETUIIeH —
NPOCTEUIINIA TpeACTaBUTENb aJIKHUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALUH,

TOpPEeHHUsI), OJIy4eHUE U IPUMEHEHNE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYEeCKHMe M  XUMHYECKHe CBOMCTBa  (peakuuu
raJIOTeHUPOBAHUS M HUTPOBAHMA), MOJTYy4Y€HHE M IpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHueckas CBs3b MEXAy YITIEBOJOPOJAMHM, NPUHAMISKAIUMU K

Pa3IMYHBIM Ki1accaM

2.6

[IpupoHbIE UICTOYHUKH YTIIEBOAOPOIOB. [IprpogHEbIii ra3 1 moMmyTHBIE HEPTIHBIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HEPTH: MEepPEroHKa,
KPEKUHT (TePMHUECKUH, KaTanuTudeckuil), muponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIC OTHOATOMHBIC CHUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, (PU3HUUCCKUE
M XUMHYECKHE  CBOWcTBa  (peakuuu  C aKTUBHBEIMH  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJOpoIHbIE CBSI3U MEXIY
MOJIEKYJJaMl COUPTOB. JlelicTBME METaHOJa W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOJIb U TIUIEPHH: CTpOCHHUE, (pr3ndecKkue u
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJIOYHBIMU  METaJJIaMH,
KaueCTBCHHAsi peakiusi Ha MHOTOATOMHBIE CHNHUPTHI). JleiicTBHE HA Opranusm

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoJl:  CTpOEHHWE MOJEKYJbl, (U3NYECKUEe ¢ XUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
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3.5

3.6

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

peaxkuun), noJy4eHue U NpuMeHEeHNe

O/HOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHMCIOTH. MypaBbHHAs U YKCyCHas
KHMCIIOTBI: CTpOEHHE, (PU3NUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE /IS
Kjlacca KHCJIOT, peakius JTepuuKalnuu), TMOJydyeHHE U IpPHUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX 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, Kiaccuukanus yriaeBoaoB (MOHO-, AM- U MOJHCAXapUJIbI).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHS MOJIEKYIbI,
¢du3nveckre 1 XUMHUYECKUE CBOICTBA (B3aumozaencTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’KeHHE TIIOKO3bl), HaXOXKJIEHUE B MPUPOJE, NpPUMEHEHHe, OHOoJoruuecKast
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
IpUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmana M LeuIrosIo3bl. Puznueckue u

XHUMHUYECKHE CBONCTBA KpaxmaJia (FI/II[pOJ]I/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A3oTcoaepkallie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuvecKkue coeauHeHus. DPHu3nuecKue u

XMMHUYECKHE CBOMCTBAa aMHHOKHCIOT (Ha IpuMepe riuiuHa). buonorumueckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkn Kak DIpUpPONHBIE BBICOKOMOJEKYJSIpHBIE coeluHeHudA. IlepBuuHasd,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJInN3, ACHATypalusd, KaYCCTBCHHBIC pCAaKIIMKU Ha Ocnku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSSA MOJIEKYIJISIpHAS
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCOUHEHUN —
MIOJINMEPU3aLUs U TTOJMKOHIEHC AL

OKCIEepUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX [PEBPALICHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAacc,

Kay4yKOB. HonyquHe CUHTCTHUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHYECKUH dJIeMEHT. ATOM. SInpo aToma, M30TOMBI. DJIEKTPOHHAS 00OJOUKa.
DHEpPreTU4YEeCKue ypOBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIH, S-, p-, d-DJIEMEHTHI.
OcoOeHHOCTH pacrlpeeNeHus dJIEKTPOHOB M0 OpOUTANSIM B aTOMax JJIEMEHTOB

NEPBLIX LIGTLIpéX Mepruoaos. 9J'IeKTp0HHaH KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMudeckux 3iueMeHTos J1.1.
MengeneeBa. CBA3b NepUOAMYECKOTO 3akoHa M Ilepumoanueckoid CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpYINaM W IepHoJaM.

3HaueHNE NEPUOANYICCKOr0 3aKOHAa B Pa3BUTHU HAYKHN

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHABI XUMHUYECKOW  CBSI3U
(koBasieHTHAsT HETOJISIPHAsT W TOJSpHAsi, HWOHHAS, MeTamdeckas). VoHBI:
KaTHOHBI U aHWUOHBI. MeXxaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBI! U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BaneHTHOCTS. BHCKTpOOTpI/II_IaTeJIBHOCTL. CreleHb OKUCICHUS

L.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPDHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BELIECTBA. THIMBI KPUCTALIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa
BEHICCTB OT TUNA KpPUCTAUIMYEeCKOW pem€Tku. IloHsTHe O AHMCIEpCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JI1 BEUIECCTBA B




pacTtBope

1.6

1.7

Kiaccudukanus HeopraHu4ecKkux coenHeHnii. HoMeHKi1aTypa HeopraHu4ecKux
BEIIIECTB

XuMudeckas peakuus. Knaccudukanus XUMHUYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB,

3aKOH COXpaHCHUA U IMMPEBPALICHUA SHCPIUU IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOparumble peakuuu. XHUMHUYECKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosiHue XuMuieckoro pasHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

2.2

SHCKTpOJ'II/ITI/I‘ICCKaH Jucconuanus. CunpHple U ciaOble QJICKTPOJIUTEI. Cpez[a
BOIHBIX paCTBOPOB BCIICCTB: KUCJIIAs, HeﬁTpaJ'IBHaH, menoyHas. Peakuyy HOHHOrO

oOMeHa
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU
Heoprannueckas xumust

Hemeramnsl. [lonoxxenne HemeramwioB B lleproauyeckoil cucreMe XMMUYECKUX
anemenToB JI.MI. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznueckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBI,
docdopa u yrnepoaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHoB, Cepbl, a30Ta,
¢dochopa, yrmepoga M KpeMHHUs) M UX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICOICPKAIIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHeHue

BaXKHEHIITNX HEMETAJIOB U UX COEIUHEHNN

2.3
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Meramnbl. Ilonoxenne merawioB B Ilepuogumdeckod cucTeME XUMHYECKHUX
annemenToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000J0UYEK
aToMoB MetaoB. Obuue ¢pusznyeckue cBoicTBa MetamioB. CIijiaBbl METANJIOB.

DIEKTPOXUMHUYECKUI Psi/l HANPSIKEHUA METAJUIOB
XHUMHYECKHE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATpUM, Kanuil, KaJabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, MeIb) W WX coeauHeHuid. OOmme

CHocoObI MOJTy4YeHHs] MeTaUIOB. [IpruMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'emetnueckas CBSI3b HCOPTaHNUYCCKUX BCIICCTB, IPHUHAMICKAINIUX K PA3JIMYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Pone xuMum B oOecredeHWH HSKOJOTHYECKOW, JSHEPTeTUYECKON W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IOHATHE O HAYYHBIX METOJaX MO3HAHUS

BCIICCTB U XMUMHUYCCKUX peaKqu/i

32

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOTYYEHUS
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BOXHEHIIMX BelIeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepUalbl, KOHCTPYKUHWOHHBIE MaTepUalibl, KPackH, CTEKIO,
KepamMuKa, Marepualbl sl JIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHbIE YI00pEHUs

XuMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX

IIpernaparTrosB, IpaBujia 0€30I1aCHOT0 MCITOJIb30BaHUS ImperaparoB OBITOBOM XMMHUH

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIA1 YYHEHUKA

» Xumust, 10 xmace/ I'abpuensa O.C., OOmecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocBerieHue»

» Xumus, 11 knace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M3aaTenbeTBO
«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Beenure 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe mocooue —
0a30BbIi ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3agadax,
ynpaxkHenusix. 11 kmace» — M.: lpoda, 2023 ro.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronpHas
kHUTa 14 yauteiasn». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonbpHas
KHUTa 114 yauteias». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoyMoBa «3a1auu 0 XUMUU U
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kinacc moypodHsbi€ MIaHbI 10 y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpan» Yuutens 2018roz.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kmacey, - M.:
Ox3ameH, 2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XUMUYECKUN IKCIIEPUMEHT B TTKOJI€E 11
Kkiacey; - M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Brenurte _ Breaurenannsiehttp:// www.chemnet.ru I'azeta «Xumus» u cait njis
yuutenst «5 uay Ha ypoK XUMHUN

http://him.1september.ru Enunas xomnexuus LIOP: IlpeameTnas kosekius
«XUMUS

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIE
sKkcriepuMenThl: xumus. Komnekus Poccuiickoro o0mieo0pa3oBaTeabHOTO



nopTana
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Beepoccuiickas oauMIinaa mKoJIbHUKOB 0 XUMUH
http://chem.rusolymp.ru Opranuueckasi XUMHs: JJIEKTPOHHBIN YYEOHUK IS
CPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUTEHK: XUMUS
http://www.chemistry.ru JlucTanIimonHasi OTUMITHAA TI0O XUMUU:
TEJICKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHBINA MTPOSKT
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