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[Tporpamma MBOYVY «Illkoma Ne109» no yueOHOMY mipeaMeTy « XuMus» J1ajnee
COOTBETCTBEHHO—IIpOrpamMma 1o NpeaMeTy « XUMHUsD BKIIOYAET MOSCHUTEIbHYIO
3aIMKCKY, COAEpKaHue 00yUYeHUs, TUTAHUPYEMBbIE PE3YIbTaThl OCBOCHUS ITPOTPaAMMBI
TEMaTU4YECKOe TUIAaHUPOBAHUE, TOYPOUHOE TUIAHUPOBAHUE.

MNOACHUTEJIBHAASA 3AIINCKA

Pabouast mporpaMMa 1Mo XMMUU Ha YpOBHE CpPEAHEr0 00Iero oO0pa3zoBaHUs
pa3paborana Ha ocHOoBe DemepanmpbHoro 3akoHa orT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®denepauuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSA
benepaibHON 00pa30BaTEILHON MPOTPaMMbl  CPEIHETO  00IIero  oOpa3oBaHUs
(®OIT COO), npencrapneHHbix B DenepaabHOM TOCYIaPCTBEHHOM
oOpazoBatenbHOM cTangapre COO, ¢ yuérom Konnenuuu npenojaBanusi yaeOHOTO
npeamera «XuMUsS» B 00pa3oBaTesibHbIX opraHu3anusax Poccuiickoit @eaepaiiuuy,
peau3yIomuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTrPaMMBbl, M OCHOBHBIX IOJOXEHUN
«Crtpaterun pasButus Bociutanus B Poccuiickoit @enepaunu Ha mepuon go 2025
roga» (Pacnopsokenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJIXO0J0B K pa3pab0TKe MPOrpaMMbl TI0O XUMHUH, K OTPEICICHUIO OOIICH
CTpaTeruy OOYy4YCHHS, BOCIIUTAHUS M PA3BUTHS OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenmera «Xumms» s 10-11  kmaccoB Ha  0a30BOM  YPOBHE  COCTaBHIJIH
koHuenrtyaibuple mnonoxeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH —LEJEH,
COJIepaHUsl, pe3yJbTaTOB OOY4YeHUS U TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTCTBMM C JaHHBIMH MOJOXCHUAMH MporpamMma Mo XuMuu (0a30BbIi
YPOBCHB) Ha YPOBHE CPEIHET0 OOIEro 00pa3oBaHMS:

yCTaHaBIUBaeT o0s3aTebHOe (MHBapUAHTHOE) MPEAMETHOES  COAep)KaHue,
OTIpeIeNisieT KOJTUYECTBEHHbBIE M KAYECTBEHHBIE €r0 XapaKTePUCTUKU Ha KaXKJOM JTare
W3YYCHUS TPEIMETa, MPeayCMaTPUBACT MPHUHITUIBI CTPYKTYPHUPOBAHUS COACPKAHUS U
pacnpeneneHus ero no Kiaccam, OCHOBHBIM pasjiesiaM U TeMaM Kypca,

naéT MPUMEpPHOE pachpejesieHne y4eOHBIX YacoB MO TEMaTUYECKHM pazieliaMm,
pPEKOMEHyeT TMPUMEPHYIO TOCJICIOBATEIPHOCTh HM3YUYCHHsI OTICIBHBIX TEM Kypca
C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tporiecca,
BO3pacTHBIX ocoOeHHocTel ooyuatomuxcst 10—11 kmaccos;

Ta€T METOJAMYECKYI0 WHTEPHpETAINio IIeJiel M3ydeHHsl TMpeaMeTa Ha ypOBHE
COBPEMEHHBIX IPUOPUTETOB B  CHUCTEME CpeaHero oOmiero  oOpa3oBaHus,
COZIEPIKATEIIbHON XapaKTePUCTUKH TUTAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS OCHOBHOM
00pa3oBaTenbHONH MNpOrpaMMbl  CpeAHero o0miero oOpa3oBaHus — (JTMYHOCTHBIX,
METaNnpeAMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  y4eOHO-ITO3HABATCIBHOMN
NeATeIbHOCTH O0ydYaronmierocss IO OCBOGHHUIO colepkaHus mnpenMera. Ilo Bcem
Ha3BaHHBIM TMO3UIMSIM B TPOrpaMMe [0 XHMHH COOJIIOJICHA TPEEMCTBEHHOCTh
c (denepampbHOil pabodeil MpOrpaMMoO OCHOBHOTO OOIIEro 0oOpa3oBaHUS IO XHMHUU
(mst 8-9 kimaccoB 0Opa3oBaTENIbHBIX OpraHU3aliil, 0a30BbIH YPOBEHB).
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XuMuyeckoe 00pa3zoBaHHE, MOJIy4aeMO€ BBITYCKHUKAMH 0011e00pa30BaTeIbHON
OpraHu3allvu, SBISIETCS HEOThEMJIEMOM YacThio UX oOpa3zoBaHHOCTU. OHO CIIYyXKUT
3aBEpIIAIOIIMM STallOM pealu3aliyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX IEHHOCTEH, MPUCYIIUX HEIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHus.

OTH ULEHHOCTH KacaloTCsl TMO3HAaHWSA 3aKOHOB MPHUPOIbI, (HOPMUPOBAHUS
MHUpPOBO33pPEHUS] HMOOIIEH  KyJabTypbl  4elOBEKa, a  Takke  DKOJOTMYECKHU
00OCHOBAaHHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBbI0 M MpUPOAHOU cpene. Peanmsyercs
XUMHUYECKOe 00pa3zoBaHUE OOYYAIOIIMXCSl HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHUs
CpeICcTBaMH  Y4eOHOro mpeamera «XUMHUsD), COJAEpPKaHHUE U MOCTPOEHUE KOTOPOTO
OIIpE/IENICHBI B IPOrpaMMe M0 XUMHUH ¢ YUETOM crieuuKd HAYKd XUMUH, €€ 3HaAUCHUS
B IIO3HAHUU NPUPOABI U B MaTEpUAIbLHOM JKM3HM OOIIECTBA, a TaKkKe C Y4ETOM
o0mMX 1eNe | NPUHIUMIIOB, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obuiero ooOpazoBanus B Poccuiickoit ®enepanuu. Tak, Hampumep, 0pu
(bopMUpPOBaHUM COZIEpPKaHUs TpeaMeTa «XUMHsD YYTEHbI CIEIYIOLINE MOJIOKEHUS O
cnenupuKe M 3HAYEHUU HAYKU XUMHUH.

XuUMHUSL KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIPAaeT OCOOyI0 poJib
B COBPEMEHHOM IIMBMJIM3ALMHU, B CO3JaHUU HOBOM 0a3bl MaTepHalbHOU KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (pOPMHPOBAHUE PALIMOHAILHOTO HAYYHOTO MBILICHUS, B CO3/JaHUE
LEJIOCTHOIO NPEJCTaBICHUA 00 OKpYXaloUleM MHpe KaK O €IUHCTBE MPUPOABI U
YeJIoBeKa, KOTOpoe (OPMUPYETCS] B XMMUU Ha OCHOBE TMOHMMAaHHUS BELECTBEHHOI'O
COCTaBa OKPYXKAIOILETO MUPA, OCO3HAHUS B3AMMOCBS3U MEXAY CTPOCHUEM BEILECTB, UX
CBOWCTBAMHU U BO3MOKHBIMH O0JIACTSIMU IPUMEHEHUS.

TecHO B3aUMOIEWCTBYsI C JPYrMMH €CTECTBEHHBIMM HAayKaMH, XHMHs cTaja
HEOTHEMJIEMOM YacThI0O MHPOBOW KYJIbTYPbI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOI'O
Tpyda M KU3HM Kaxjaoro ujeHa ooOmectBa. CoBpeMeHHas XuMHS KaKk Hayka
CO3MIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HaNpaBJIeHA Ha pPEIIeHHE TJI00aIbHbBIX
po0JieM YCTOMUMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIICBOM,
HKOJIOTMYECKOM 0€30MaCHOCTH M OXPaHbl 310POBbSI.

B cooTBeTcTBUU C OOIMKUMHU HEJISIMUA U IPUHIIUIIAMUA CPETHETO 00111eT0 00pa3oBaHUs
comepxkanue mpeamera «Xumus» (10-11 kiaccel, 0a30BbIii YPOBEHb H3YyUCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOyYaromxcs,
HEOOXOAMMYI0O UM Ui BBIPAOOTKH MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCHEIIHOTO
BKJIIOYEHHUS! B JKMU3Hb COLIMYMa, MPOJOJDKEHHUS 0Opa30BaHUs B Pa3iMUYHBIX OOJACTSX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMMUEM.

CocTaBasioluMHy npeamMeTa « XuMush SBISI0TCA 0a30Bble Kypehl — «Oprannyeckas
xumus» U «OO0mIas ¥ HeopraHuyeckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIE€p)KaHUs
KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOI HayKH: CHUCTEMa 3HAHUW MO HEOPraHMYeCKON
XUMHKA (C BKJIIOYCHHEM 3HAHMH U3 OOl XWMHH) M OPraHMYeCKOH XHMHHU.
dopmMupoBaHUE AAHHOW CHUCTEMBbI 3HAHWN TpPU H3YYEHUU TMpeaMeTa O00ecreyuBaeT
BO3MO>KHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usl BEIIECTB Ha OCHOBE OOIINX MOHSATHUH,
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3aKOHOB U TEOPUMN XUMUHU.

Crtpykrypa coaepxkanusi KypcoB — «Opranunyeckas xumusi» u «OOmas u
HEeOpraHu4deckas XuMus» chopMUpPOBaHa B MPpOrpaMMe 10 XUMHUH Ha OCHOBE CUCTEMHOTO
noaxoJa K M3YYEHHIO Y4eOHOro MaTepuaja W OOYCJIOBJI€HAa HCTOPUYECKHU
O00OCHOBaHHBIM Pa3BUTHEM 3HAHWI Ha OMPEICIEHHBIX TEOPETHYCCKUX YPOBHsX. Tak,
B Kypce OpraHMYeCKOM XHMHH BEIIECTBA PAcCMATPUBAIOTCS HAa YPOBHE KJIACCHUECKOMN
TEOPUHU CTPOCHHS OPTAaHMYECKUX COSAMHEHUH, a TAKKE HA YPOBHE CTEPCOXUMUICCKUX U
AJIEKTPOHHBIX MPEICTABICHUN O CTpOCHHUH BermiecTB. CBeneHns 00 n3ydaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB JIO CJIOXKHBIX OHOJOTMYECKHU
AKTUBHBIX COCIMHEHHH. B Kypce OpraHMdeckOod XHMHUH TOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs IEepBOHAYATILHBIE
MPEICTABIICHUSI O XHUMHUYECKON CBS3M, KJIACCH(UKAIMOHHBIX TIpU3HAKaX BEIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUECKON PEaKITHH.

[lon HOBBIM yrjioM 3peHUss B TMpeaMeTe «XUMHsS» 0a30BOI0  YpOBHS
paccMaTpWBaeTCsl HM3YYCHHBIM Ha ypOBHE OCHOBHOTO 0O0mmIero oOpa3oBaHMS
TEOPETUUYECKUA MaTepHrall B (HaKTOJOTUYECKHE CBEIACHUS O BEIIECTBAX M XUMUYECKOMN
peakiuu. Tak, B 4acTHOCTH, B Kypce «O01mas 1 HeopraHudeckass XUMHUSD 00yJaromuMCsI
MPENOCTaBISETCS BO3MOXKHOCTH OCO3HAaTh 3HAYEHHE TMEPUOJIUYECKOr0  3aKOHa
C 0OIIETEeOPETUYECKUX U METOMOJOTMUECKUX MO3UIUHN, TIIy0)Ke MOHSATh UCTOPHUECKOE
n3MeHeHne (QYHKIMA HTOr0 3akoHa — OT o00oOmaroIieii 10 OOBACHSIIEH |
MIPOTHO3UPYIOIIEH.

Enunast cuctema 3HaHUM O BaXHEMIIMX BENIECTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBAX W NPUMEHEHUH, a TAKXKE€ O XUMUYECKHX PEAKIUAX, HUX CYIIHOCTU U
3aKOHOMEPHOCTSX MpOoTeKaHus jgonoiHsercs B Kypcax 10 m 11 kmaccoB aiemMeHTaMu
COJIEpPKaHMsI, UMEIOITUMHU KYJIBTYPOJIOTUUECKUI M MPUKJIATHON XapakTep. DTH 3HAHUSA
CIOCOOCTBYIOT TTOHMMAHUIO B3aMMOCBSI3U XUMUU C IPYTUMU HAayKaMH, PaCKpbIBAIOT €€
pOJb B TIO3HABATEIILHOW W TPAKTHYCCKON NESITEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHHUS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU MU MPAKTHUCCKUX
NPWIOKCHUH XUMUH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBA3AHHBIX C XUMUEH, KPUTUUECKH OCMBICIIUBATH
nH(OPMAITUIO ¥ IPUMEHSITH €€ JJI TTOTIOJTHEHUS 3HAHWM, PEIICHHS WHTEIUICKTYaIbHBIX
U DKCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7a4. B 1enmoMm coxepkaHue y4eOHOTO
npeaMera «XUMHUS» JaHHOTO YpPOBHS HM3y4YCHUS OPHUCHTHUPOBAHO Ha (HOPMHUPOBAHHE
y O0y4Jaronuxcsi MUPOBO33PEHYECKOM OCHOBBI I MOHUMAaHUsA (PUIOCOdCKUX HIEH,
TaKMX KakK. MaTepHaIbHOE EJIMHCTBO HEOPTraHWYECKOTO W OPraHMYeCKOro MHPA,
OOYCIIOBJICHHOCTh CBOMCTB BECIIECTB HMX COCTaBOM M CTPOCHHEM, II03HABACMOCTH
MIPUPOIHBIX SABJICHUHN MyTEM SKCIIEPUMEHTA U PEIICHUS MTPOTUBOPEUYHI MEXKTY HOBBIMU
dbakTaMu ¥ TEOPETHUYECKUMHU MPEANOCHUIKAMH, OCO3HAHWE POJM XWMHUHU B PEIICHUU
AKOJIOTUYECKUX TPOo0eM, a Takxke MpodsieM COEPEeKEHHUST dHEPreTUUECKUX PECYpPCOB,
CBIPBSI, CO37IaHKS HOBBIX TEXHOJIOTHN U MaTEPHUAJIOB.

B mnane pemieHus 3amad BOCIIUTAHUS, PA3BUTHS M COIUATM3AIUU O0YJarOITUXCS
MPUHSTHIC TPOTPAMMOM 110 XUMUH TTOIXO/IBI K ONIPEACIICHUIO COACPKAHUS U TIOCTPOCHUS
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npeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX AEUCTBHM,
UMEIOIIMNX 0a30BOE 3HAYEHUE ISl Pa3IMUHbIX BUIOB JIESITEILHOCTU: PEIICHUS TPOOIIEM,
MOMCKa, aHaJlM3a U 00paboTKK MH(pOpMaIu, HEOOXOAUMBIX JJISI MPHUOOPETEHUS OIbITa
MPAKTUYECKOM M MCCIENOBATENbCKOW JEATEIbHOCTH, 3aHUMAIONIEN Ba)XHOE MECTO
B [NO3HAHUU XUMHH.

B npakTtuke npenojiaBaHusl XMMUM KaK Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus
TaKk U Ha ypOBHE CpelHEero obiero o0Opa3oBaHus, MpU OMPEACICHUU COJIEPKATEIbHOM
XapaKTEepPUCTHKU LIeJIed HM3y4EeHHUs MpeIMeTa HalpaBlI€HUEM MEPBOCTENEHHON
3HaYUMOCTU TPATUIIMOHHO TpU3HAETCA (POPMHUPOBAHHE OCHOB XMMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKON JIEATEIHLHOCTH YEIOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C METOOUYECKON TOUKU 3pEHUSI TaKON
MOAXOA K ONPEAEIICHUIO LIEJIE U3YUYCHUS MTPEAMETA SBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TJIABHBIMHU LEISIMU U3YUCHUS MTpEAMETa « XUMHUSI»
Ha 0a30BoM ypoBHe (10-11 ki1.) SIBIISAIOTCS:

dbopMHUpOBaHUE CHUCTEMbl XMMHYECKMX 3HAHUU KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIEC MOHSTHS,
dbyHIaMEeHTaJIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHHE H

MMOHUMAHUE  CYIIHOCTH  JIOCTYIHBIX  OOOOIIEHHA  MHUPOBO33PEHUYECKOrO
XapakTepa, 03HaKOMJICHUE C UCTOPHUEN UX pa3BUTHS U CTAHOBJICHUS;

dbopMUpoBaHUE W pa3BUTHE TPEJCTABICHUNH O HAYYHBIX METOJax I[O3HAHUSA
BEIIECTB MU XUMHYECKMX pEaKUui, HEOOXOIMMBIX i1 MPUOOPETEHUs YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOLIUX MECTO B IIPUPOJE,
B IPAKTUYECKOU U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUW M CrMOCOOOB AEATENbHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM TMPaBUil OE30MacHOTO
oOpalieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ »TuMm coaepxkaTeinbHas XapakKTepUCTHKA LENe W 3alad M3y4eHUs
npeaMeTa B NpOrpaMMe MO XMMHHM YTOYHEHAa M CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMH IIPUOpPUTETAMU B CHCTEME cpeaHero olmiero ooOpasoBanus. Ceroass
B MIPENOJaBaHUU XUMHUU B OOJBINECH CTENEHW OTHAETCS MPEANOYTEHUE MPAKTHUECKOU
KOMITIOHEHTE COJEpX aHUsl OOy4eHUs, OPUEHTUPOBAHHON Ha MOJATOTOBKY BBIMYCKHHKA
OI0IIE00pa30BaTENIbHOW  OpraHW3alliy, BJIAJCIONIEr0 HE Ha0OpoM 3HAHMM, a
(GYHKIMOHANBHOW TIpaMOTHOCTBIO, TO €CTh CIOCOOAMUM W YMEHHUSIMU aKTUBHOI'O
MOJIyYCHHSI 3HAHUN M MPUMEHEHMS UX B PEealIbHOM >KU3HU JJISl PEIICHUs MPAKTUYECKUX
3a/1a4.

B sToit cBaA3M mpu u3ydeHUM npeaMera «XUMHS» JTOMUHUPYIOLIEE 3HAUYCHUE
MPUOOPETAIOT TaKUeE TEH U 33/1a91, KaK:

ajganTamnus OOyJalolMXCS K YCJIOBHSIM JUHAMUYHO pPa3BUBAIOIIETOCS MUDA,
(bopMHUpOBaHUE MHTEIUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

(GopMHpOBaHUE Y 00YJArOIINXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHIIHN),
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UMEIOIUX YHHUBEPCAIbHOE 3HAUYEHHUE I Pa3lIUYHBIX BUAOB ACSTEILHOCTU: PEIICHUs
npobiieM, TIOMCKa, aHaimM3a M O0paboTkM  HHpOpMalud,  HEOOXOAUMBIX
U1 IpUOOpETEHHs ONbITa IEATEIbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B ITO3HAHHUHU
XUMHH, a TaKke U1 OLEHKU C TO3HUIUNA HKOJIOTHYECKOW Oe30MacHOCTH XapaKTepa

BIMSIHUSL BEIIECTB M XHMHUYECKUMX TMPOIIECCOB HA OPraHM3M 4YeJIOBeKa U
IPUPOJIHYIO CPENY;

pa3BUTUE IIO3HABATEJIbHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX UM TBOPUYECKUX
CHOCOOHOCTEW O00YyYaroIMXCs: CHOCOOHOCTH CaMOCTOSATEIbHO IPHOOpPETaTh HOBBIE
3HAaHUS 10 XMMHHM B COOTBETCTBUM C JKMU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH I IIOMCKA U aHAJIN3a y4eOHOU 1 Hay4HO -
MOMYJIIPHON MH(DOPMALIMA XUMHYECKOTO COIEPIKAHNUS;

dopMupoBaHHE W pa3BUTHE y OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBILUICHUS, HAOII0JaTebHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPblE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, IpH IUIAHUPOBAHUU U TPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA,;

BOCTIMTAHUE y 00yJaronmxcs yOexx1IEHHOCTH B TYMaHUCTHUECKON HAPaBICHHOCTH
XUMUHM, €€ BaXHOM PpOAM B pEHIEHUMH INIOOAIBHBIX NPOOJIEM PpalMOHAIBHOTO
IPUPOJIOTIONH30BAHMS, TIOMOJHEHUSI JHEPreTUYECKUX PECypcoB U COXPaHEHUs
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS
K TNpPUPOAE M CBOEMY 3/I0POBbIO, a TaKXKe MNPUOOPETEHMsI ONbITa HCIOJIb30BAHUS
NOJyYEHHBIX 3HAHUW JJIl MPUHATUS TPAMOTHBIX PELIEHUH B CUTyalUsX, CBA3aHHBIX
C XUMUYECKUMU SIBICHUSMH.

Henn u 3amauu  uU3ydeHUs MpeaMeTa «XUMHUS» MOJIYYUIH [OAPOOHYIO
METOJUYECKYI0 HHTepHperanuio B pasnaene «llmaHupyembie pe3yiabTaTbl OCBOSHUS
IpOrpaMMBbI TI0O XUMHUWY, Omarogaps yeMy oOecrnedeHo 4€TKOE IMPEACTaBICHHE O TOM,
KaKiue 3HAaHUS W YMEHHUS HMMEIOT TMPsSMOE OTHOIIEHHWE K pealm3allid KOHKPETHOU
LeJTH.

B ydyeOHOM mutaHe cpeaHero oOuiero oOpa3zoBaHUs MpeAMET «XUMHsS» 0a30BOro
YPOBHS BXOAUT B COCTAB NMPEAMETHOM 001acTu « EcTeCTBEHHO-HAaYUHbIE PEAMETHI».

OOmiee 4MCIO YacoB, PEKOMEHJOBAHHBIX I W3Y4YEHHUS XUMUU — 68 yacos:
B 10 kiacce — 34 vaca (1 yac B Henemo), B 11 kimacce — 34 vaca (1 yac B HeZEIIO).

1 OcHoBa paboueii | Pabouas  mporpamma  COOTBETCTBYeT  (pemepaibHOMY
MIPOTPaMMBI roOCyAapCTBEHHOMY CTaHJapTy CpPEeIHEro o01ero
oOpa3oBaHuUsl ,COCTaBJIeHA Ha OCHOBE (enepanbHON paboueit
MIPOTPaMMBI TIO TPEAMETY «XUMHUW» : SBISICTCS COCTaBHOM
JacThI0 OCHOBHOM 00pa30BaTEIBbHOM MPOrpaMMbI CPEIHETO
obmiero oopazoanus MBOVY «lllkona Nel09»

2 10 xnacc 34 gaca

3 11 xnacc 34 yaca
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Bcero 68 Jyacos

Coaep:xanue 00y4eHust

10 KJIACC

TeopeTnyeckue 0CHOBBI OPraHMYeCKON XMMUH

[Ipenmer opraHuueckoil XuMUU. €€ BO3HUKHOBEHHE, pPa3BUTUE U 3HAUYCHHUE
B IMOJYYEHUU HOBBIX BEIIECTB M MaTepuajoB. Teopuss CTPOEHHS OpPraHUYECKUX
coequHenuid A.M. byrtnepoBa, €€ ocHOBHbIe NOJIOKEHUS. CTpPYKTypHBIE (DOPMYIIbI
OpPraHMYECKUX BellecTB. ['omosorus, n3oMepus. XUMHUYECKasi CBSI3b B OPraHMYECKUX
COEIMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o KiIacCUPUKALMM OpraHMYECKUx BemecTB. HomeHkiarypa
OpraHMYecKuX coenuHeHu! (cucTeMaTtnieckas) U TPUBHAIBHBIC Ha3BAHUS BAKHEUIIIHX
IIPEICTABUTEIIEH KJIACCOB OPraHUYECKUX BEILIECTB.

JKCHepUMEHTAJbHbIE METObI H3yYeHHs BelleCTB U UX MpeBpanieHuii

O3HakomIIeHHE ¢ 00pa3iiaMy OPraHNYeCKUX BEIIECTB U MaTepralaMy Ha KX OCHOBE,
MOJICTIMPOBAHUE MOJIEKYJI OPraHWYECKHMX BEIIECTB, HAONIOJEHWE W OMNHCAHHE
JIEMOHCTPAIIMOHHBIX OIMBITOB MO IPEBPAIEHUIO OPTaHUYECKUX BEIIECTB MPU HAarPEBAHUH
(mnaBneHue, OOyrIIMBaHUE U TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKAN psAl. MeTaH U 3TaH — MPOCTEUIINE
NPECTaBUTEIIN AIKAHOB: (PU3MUYECKUE M XUMUYECKHE CBOMCTBA (peakiuu 3aMeICHUS 1
TOPEHHUS), HAXOXKICHHE B TIPUPO/IC, IOJTYICHUE U TIPHMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHWA psAld. OTHIEH W MPONMWIEH —
NPOCTEHIIINE TIPEJCTABUTENIN AIKCHOB: (PH3MUECKUE W XMMHUYECKUE CBOMCTBA (pEaKIuu
TUPUPOBAHMS, TAJOTCHUPOBAaHUSA, THIpaTallid, OKUCIEHHUS W IOJMMEPU3ALINH),
MOJIyY€HHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUue cBoWcTBa (peakims noiumepusaimu). [lodydeHue CHUHTETHYECKOTO

Kay4dyKa U pe3UHBbI.

AJIKMHBI. COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHUECKUM Psijf. AIETUIIEH —
MPOCTEUIINI MpeCTaBUTEh AIKMHOB. COCTaB, CTPOCHUE, (PU3MYECKUE U XUMHUYECKUE
cBolicTBa  (peakuuMu THAPUPOBAHUS,  TaJOTCHHUPOBAHMS, TUAPATAI[UN,TOPEHU),
MOJYy4YCHUE U IPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHHE, (U3UYECKHE M XUMHYECKHE CBOWCTBA (peakIuu
raJOTCHUPOBAaHUS W HUTPOBAHHMS), TOJIYYCHHE W TpHUMEHeHue. Toxyon: cocmas,
cmpoenue, @uzuueckue U Xumuueckue ceolicmea (peakyuu 2ano02eHupoO8aHUs U
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HUMPOBaHuUs), noiyyeHue u npumerenue. TOKCHYHOCT apeHOB. |'eHeTHuYecKasi CBS3b
MEKIY YIIIeBOJIOPOIAMH, IIPUHAUICKAIIUMHU K PA3IMIHBIM KIIACCaM.

[TpupomHbIe UCTOYHUKHU YIIIEBOIOPOIOB. [IpUpOIHBIH Ta3 M MOMyTHBIE HE(PTSIHBIC
ra3el. Hete 1 e€ mpoucxoxaenue. CrocoOsl nepepaboTKku HEPTH: MEPETOHKA, KPEKHUHT
(TepMUYeCKUil, KaTaTUTUYEeCKU), muposnu3. [IpomyKTel mepepaboTku HedTH, HX
NPUMEHEHHE B TPOMBINUICHHOCTH W B ObITy. KaMEHHBIH Yroib M TMPOIYKTHI €ro
nepepadoTKu.

JKCIePUMEHTATbHbIE MeTObl H3YYEHHS BellleCTB M MX MPeBpalleHUi

O3nakomiieHne ¢ o0pa3ijaMu ImiacTMace, KaydyKoB U pe3uHbl, Kouiekuuu «Hedte»
U «YTollb», MOJEIUPOBAHHE MOJEKYJ YIJIEBOAOPOJOB U TaJOr€HONPOU3BOIHBIX,
IpOBe/ICHHE MPAKTUYECKOH padoThl: MOTyYeHHE dTHIICHA U U3yYSHHE ero CBOICTB.

PacuéTHble 3agaun

BbrurciieHus: 10 ypaBHEHHIO XUMUYECKOM peakuuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WJIM TMPOAYKTa pEaKIMu IO U3BECTHBIM Macce, O00BbEMY,
KOJINYECTBY OJHOI'O U3 MCXOJHBIX BEIIECTB WM ITPOIYKTOB PEAKIINH ).

Kucaopoacoaep:xkamue opranniecKue CoeAnHEeHHU

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOJ M 3TaHOJ: CTPOEHUE, (PU3HUECKUE U
XUMHYECKHE CBOWMcTBA (peakiMy ¢ aKTUBHBIMH METaJJIaMH, TajOreHOBOJOPOJIaMH,
ropeHne), IpuMeHeHne. BomopoqHbie CB3M MEXIy MOJICKYyJIaMu CIUpToB. [leiicTBre
METaHOJIa U ATAHOJIA HA OPraHU3M Y€EJI0BEKaA.

MHoroaToMHble COUPTHI. DTHJICHIJIMKOJb U TJIHMIEPUH: CTpOEHUE, (Pu3ndyeckue u
XUMHYECKUE CBOWMCTBA (B3aMMOJCHCTBHE CO MICIIOYHBIMHU METAUIAMU, KAa4eCTBEHHAS
peakiiis Ha MHOTOATOMHBIC CIIUPTHI). JeficTBre Ha opraHu3M dejoBeka. [IpuMeHeHHe
IVIMUEPUHA U ITUIICHIJIUKOJIA.

@DeHOJI: CTPOEHUE MOJIEKYJIbI, (DU3NUECKHUE U XMMUYECKUE CBOMCTBA. TOKCUYHOCTh
dbenona. [lpumenenue gpenona.

Anbaerunibl u kemowusi. DopManbaeruj, aleTalbJErUa; CTpOEeHUEe, PU3NYECKue U
XUMHYECKUE CBOWCTBA (pEaKkIWHM OKHUCJICHUS M BOCCTAHOBJICHUS, KAaueCTBEHHBIC
peakium), NoJIy4eHUE U MPUMEHEHUE.

Ayemon: cmpoenue, usuueckue u xumuieckue ceoucmea (peakyuu OKUCIeHUs u
80CCMAHOBNICHUSL), NOTIYYEHIUE U NPUMEHEHUe.

OnHOOCHOBHBIE TpeEJebHbIE KapOOHOBBIC KHCIOThI. MypaBbHMHAs U YKCyCHas
KUCJIOTBI: CTPOCHHUE, PU3MUECKIE U XUMHYCCKHE CBOMCTBA (CBOMCTBA, 00IIHE IS Kilacca
KHUCIIOT, peaknus OJTepuduKkamnuu), TmojdydeHne u mnpumeHenue. CreapuHoBas U
OJIEMHOBASI KUCJIOTHI KaK MPEACTAaBUTENN BHICIINX KapOOHOBBIX KUCIOT. MbLTa KaK COJH
BBICIIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBUE.

Crnoxxnpie 3(pUpbl Kak TPOU3BOAHBIC KAPOOHOBBIX KHCJOT. ['MIPOIU3 CIONKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupoB. buongornyeckas poiib KUpPOB.

VYTIaeBoApl: cOCTaB, KiIacCH(HUKAIUS YIIeBOAOB (MOHO-, TU- W IMOJUCAXapHUbl).
['moko3a — mpocTerimii MOHOCaXapu: 0COOEHHOCTH CTPOCHUSI MOJICKYIIbI, (PU3UUECKHE
U XAMHYecKHne cBoicTBa (B3ammopeiictBue ¢ ruapokcugom Mmemnu(ll), oxucienue

Pabouan nporpamma no xmummnmn cpegHero obuwero obpasosaHns MbOY «LLKona «109» 9



aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIEHHE, OpOKEHHUE TIIFOKO3BI),
HaxXOXXJEHUE B MPHUPOJE, MpUMEHeHue, Ononorudeckas poib. DorocunTe3. OpykKTo3a
KaK M30Mep TITFOKO3HbI.

Caxaposza — npedcmasumens oucaxapuoos, 2UopoJiu3, HaAxoNcoeHue 8 npupooe u
npumeHenue.

Kpaxman u nemmonio3a kak mpupojaHbie noiaumepbl. CTpoeHue Kpaxmana |
EJUTI0T03bI. PU3NYECKUE U XMMHUECKHE CBOMCTBA KpaxMaia (THIpOn3, Ka4YeCTBEHHAs
pEaKIUs C UOJOM).

JKcIepUMEHTATbHbIE METOIbI H3yYeHHsI BelleCTB M MX MpeBpalieHHii

[IpoBenenue, HAOMIONECHUE W OINMUCAHUE JCMOHCTPAIIMOHHBIX OIBITOB. TOPCHUE
CIIMUPTOB, KAUECCTBCHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCIICHUE STAHOJIA OKCHIOM
menu(ll)), MHOroaroMHbIX CHHPTOB (B3aUMOJCHCTBHE TIIMIEPHHA C THAPOKCHUIOM
menu(ll)), anpmernaoB (OKMCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcupom  menu(ll), B3amMopeicTBHE Kpaxmajia €  HOJIOM), IIPOBEIACHHE
MPaKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOW KUCIJIOTHI.

PacuérHble 3a1a4n

Bbrancienust mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00béMa, KOJIMYECTBA
UCXO/JHOTO BEILIECTBA WM NPOAYKTAa pEaKUUud [0 U3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXO/HBIX BEIIECTB MU MPOAYKTOB PEAKIIUH).

A30TcCo/iep:Kale OprannyecKne coeJnHeHust
Amunsl. Memunamun u anunun. cocmas, cmpoenue, usuueckue u Xumuyeckue
ceoticmea (eopenue, 83auMooeticmsue ¢ 6000l U KUCIOMAMU).

AMMHOKHCIIOTBI KaK aM(OTEepHbIE OpraHuYecKue coenauHeHus. dusznueckue u
XMMHYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TIuirHa). bruonornueckoe 3HauCHUE
aMHUHOKHUCJIOT. [lenTuasl.

benkn kak mOpUpPOIHBIE BBICOKOMOJEKYIJISpHBIE coeauHeHus. [lepBuuHas,
BTOPUYHAS M TPETHYHAS CTPYKTypa O€NKOB. XMUMHYECKHE CBOWCTBA OCIKOB. THIPOJIN3,
JIeHaTypalus, KaYeCTBEHHbIC PEAKIIUU Ha OCIIKHU.

IKCNepUMEeHTAJIbHbIE METOAbI M3Y4YeHHUs BelIeCTB U UX MpPeBpalleHuil
HabGmronenre u omucaHue JIEMOHCTPAIIMOHHBIX OMBITOB. JEHATypalus OeJKOB
IIPH HarpeBaHWH, IIBETHBIC PEaKIIUN OCITIKOB.

BrbicokoMo0JIeKyJISIPHBIE COeTMHEHUS

OCHOBHbIE TOHSTUS XHMHUU BBICOKOMOJEKYISIPHBIX COCAMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPU3ALINK, CPETHSSI MOJICKYJIIpHAs Macca.
OCHOBHBIE METOJbI CUHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — TOJIMMEPU3AIUS U
MOJIMKOHICHCAIIUSI.

ITnacmmaccor  (nonusmunen, NOIUNPONULEH, NOJUSUHUIXIOPUO, NOTUCTIUPOT).
Hamypanonwiti v  cunmemuyeckue kayyyku (6ymaouenosviil, XJI0PONPeHOGbll U
uzonpernoswiil). Bonokna: namypanenvie (xaonox, wepcmov, WENK), UCKYCCMEEHHbIe
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(ayemammnoe sonoxHo, uckosa), cunmemuueckue (KanpoH u 1A6Caw,).
JKCIePUMEHTAJIbHbIE METOAbI H3yYEHHS BellleCTB M UX NMpeBPallleHUH
O3HakomiieHHE ¢ 00pa3iaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TMJIACTMAcCC,

Kay4yKOB.

MexnpeaMeTHbIe CBSI3H

Peanuzarus MeXnpeaMETHBIX CBsA3ed TMpU HM3YYCHHH OPraHUYECKON XUMUH
B 10 kimacce ocyiiecTBisieTcs 4yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK W TIOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JUIA OTACIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TIOHITHS: IBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKO0H,
TEOpHs, aHaJU3, CUHTE3, KIacCHU(PUKAIM, TNEPUOIUIHOCTh, HAOIIOJCHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHHE.

dusmuka: MaTepusi, SHEPrus, Macca, aToM, dJEKTPOH, MOJICKYJIa, dHEPreTUUCCKUM
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3HUECKHEC
BEJIMYHMHBI U SIUHUIIBI UX U3MEPEHUS.

buonorusi: knertka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
(dorocuHTEe3, OHOJOrHYECKH aKTHBHBIC BelecTBa (OCJIKH, YIIAEBOIbI, JKUPbI, PEPMEHTHI).

['eorpadus: MuHEpanbl, TOPHBIC IOPOJBI, IOJIE3HBIE HCKONAaeMble, TOIUIUBO,
peCypcCHl.

TexHonorus: NHIEBbIE TMPOAYKTH, OCHOBBI PAIIMOHAILHOTO THUTAHUS, MOIOIIIHEC
CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKHE MPEIapaThl, MaTEpHabl U3 HCKYCCTBEHHBIX
1 CUHTETUYECKHUX BOJOKOH.

11 KJIACC

Teopernyeckue 0OCHOBbI XUMHHU

XuMudeckuit syeMeHT. AToMm. Smpo aTtoma, M30TOMbBI. IJIEKTPOHHAS O00O0JIOYKA.
DHepreTHYecKue ypOBHH, MOAYPOBHH. ATOMHBIC OpOWTanmu, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacrpeiesieHUs AJIEKTPOHOB M0 OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YETHIPEX MEPUOOB. DJIEKTPOHHASI KOHPUTypaIis aTOMOB.

[lepuonuueckuii 3akoH u llepuoguueckass cucreMa XHMHUYECKUX BJIEMEHTOB
A.N. MenneneeBa. CBsA3b NepuOANYECKOro 3akoHa U I[lepuogmyeckoid CUCTEMBI
XAUMU4YecKux 3yeMeHToB /.M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUSI ATOMOB.
3aKOHOMEpPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBHIX M CJIOXKHBIX BEUIECTB MO TPYIINAM U MEpPUoAaM. 3HAUYCHUE MEePUOIUYECKOTO
3aKOHA B Pa3BUTHUM HAYKH.

Crpoenue BelecTBa. XUMUUYECKask CBsI3b. BUabl XuMHUuecKoi CBs3U (KOBAJICHTHAS
HENOJISIpHAsT W TOJIApHAsi, HWOHHAs, MeTaIMuecKas). MeXaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM XMMHYECKOM CBsi3n (OOMEHHBIM M JIOHOPHO-AaKIENTOPHBIN). BogopoaHas
CBsA3b. BalleHTHOCTh. DNEKTPOOTpULIATENbHOCTh. CTeneHb oOKucaeHus. MIoHbI: KaTHOHBI
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Y AaHUOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEMIECTBA. TUIIBI KPUCTAIUNINYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BEIIECTB
OT TUIIA KPUCTAIUINYECKON PEIIETKHU.

[TonsiTe o0 pucnepcHbIX cucteMax. ICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas
JTOJISl BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHnyeckux coeauHeHuit. HoMmeHkaTypa HeopraHuyecKux
BEIIECTB. ['eHeTndeckass CBA3b HEOPraHMYECKUX  BEIIECTB, MPHUHAJIEKAIIAX
K Pa3JIMYHbIM KJIaccaM.

Xumuueckas peakiusi. Kinaccudukaius XMuMHUUECKUX Peakiuii B HEOPraHUYECKOM
U OpPraHUYeCcKOM XMMHUHU. 3aKOH COXPAHEHMS] MAaCChl BEIIECTB, 3aKOH COXPaHEHUS U
MPEBPALIECHUS SHEPTUU NPU XUMHUECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iIuyHbIX (akTopoB. OOparumbie
peakunu. XuMHU4ecKoe paBHoBecue. @aKkTophl, BIMSIOIINE HA COCTOSSHUE XUMUYECKOTO
paBHoOBecus. [Ipunnun Jle [larense.

Onektponutudeckas aucconuanus. CuibHble W cialble AeKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHas, 1enouHas. [louamue 0 6000poOHOM
noxazamene (PH) pacmesopa. Peakium moHHOTO 0OMeHa. [ UOpoau3 HeopeanuuecKux u
OP2AHUYECKUX BEU4eCS.

OKHCIIUTEIHbHO-BOCCTAHOBUTEIbHBIE — peakuuu. [lowamue 06  3nekmponuze
pacniasos u pacmeopos coei. llpumenenue 21eKkmpoausa.

JKCNEePUMEHTAIbHbIE METOAbI H3y4YeHNs BellleCTB M UX NMpeBPallleHUH

Hemouctpanust Tabmun «llepuoguueckass cucteMa XUMHUYECKHUX HJIIEMEHTOB
J.1. MenneneeBay, M3ydeHHE MOJEIEH KPUCTAJUIMUECKUX PEMIETOK, HaOI0/IeHNe
U ONHCAaHWEC JECMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX OMBITOB (pa3lOKEHHE MEPOKCHIA

BOJOPOJA B MPUCYTCTBUM KaTaM3aTOPa, OIPEIACIICHUE CpeIbl PAaCTBOPOB BEILECTB
C TIOMOIIBIO YHUBEPCATHLHOIO WHAMKATOPA, PEaKIMH HOHHOIO OOMEHA), MPOBEICHHUEC
MPaKTUYECKON paboThl «BiusHMe paznuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
pEAKLINY.

PacuéTHble 3agaun
Pacuérel Mo ypaBHEHUSIM XMMHUYECKUX PEAKIIMKA, B TOM YHUCIIC TEPMOXUMHUYECKUE
PACYETHI, PACUETHI C UCTIOJIB30BAHUEM MOHITHUS «MACCOBAsi 0JIsI BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnel. Ilonoxenne HemeraiuioB B Ilepuoanueckor cucreMe XUMHUYECKUX
sanemenToB J[.M. MeHneneeBa 1 0COOCHHOCTU CTPOCHUSI aTOMOB. DU3MUECKUE CBOMCTBA
HEMETAIUIOB. AJIIOTpONHs HeMeTa/uioB (Ha HpuUMepe KHUCIIopoja, cepbl, dochopa u
yrieposaa).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TaJIOr€HOB, CEpbl, a30Ta,
dochopa, yriepona U KpeMHHUS) U UX COCAUHCHHUI (OKCHIOB, KHUCIOPOICOACPIKAIINX
KHCJIOT, BOJOPOJAHBIX COCIMHEHUN ).
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[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCAUHEHUM.

Meramnel. llonoxenue w™etamwioB B llepuonuyeckor cHUCTEME XHUMHUYECKHAX
anemenToB JI.1. MenneneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB.  OOmue  ¢usmdeckue  cBoiictBa  MeTawioB. CIuiaBel  METalIOB.
DJIEKTPOXUMHUUECKUH PsiJl HAIPSKEHUH METaJLIOB.

XHUMUYECKHE CBOMCTBA BAXKHEHUIIIUX METAJUIOB (HATPUM, KaJlui, KaJblMi, MarHuu,
ATIOMUHUI, IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue cnocoObl moiydeHus MmeTtamwioB. Memannypeus. Kopposzus memannos.
Cnocobul 3auyumel om kopposuu. l[puMeHeHne METAIIIOB B OBITY U TEXHUKE.

JKCIepUMEHTAJbHbIE METObI H3yYeHHs BelIeCTB U UX MpeBpanleHuii

N3ydyenne koyekiuu «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, pPEIICHUE
OKCIIEPUMEHTATBHBIX 3aJlad, HAONIOJACHUE U ONHCAaHWE JAEMOHCTPAllUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOICHCTBHE THIPOKCH A ATFOMUHHS C PACTBOPAMH KHCIIOT
Y IeJIoYUeH, KaueCTBCHHBIC PEaKIIMK Ha KAaTHOHBI METAJIJIOB).

PacuéTHble 3agaun

Pacuérel Maccel BemiecTBa WM 00BbEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEILIECTB, PACUETHI
Macchl (00bEéMa, KOJMYESCTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIIH OJHO M3 BEIIECTB
MMEET IPUMECH.

XUMNA U )KU3Hb

Ponpr xumMum B o0O€CHEUEHMHM JKOJIOTMUECKOH, JHEPreTHYeCKOM | IHIICBOM
0€30MacHOCTH, pa3BUTHN MEIUIMHBI. [IoHsATHE O HAyYHBIX METOJIax MMO3HAHUS BEIIECTB
Y XMUMUYECKUX PEAKIUU.

[IpencraBmennss 06 OOMIMX HAyYHBIX NPHHIIUMIIAX MPOMBIIUICHHOTO ITOTYYSHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPUAJIOB. BAXKHEUIIINE CTPOUTEIILHBIE MATEpUAIIbI,
KOHCTPYKLIIMOHHBIE  MaTEpHUalIbI, KpPAacKH, CTEKIJIO, KEpaMUKa, MaTepuaibl
JUISL DJICKTPOHUKH, HAHOMaTepHUabl, OpPraHM4YE€CKUE U MUHEPAIbHBIC YIOOpEHHUSI.

XuMHusg H  3JI0pOBbE YEJIOBEKA. IIPABWJIA HMCIIOJNb30BAaHUSA JICKAPCTBEHHBIX
npenapaToB, IpaBuiia OE30MAaCHOTO UCIOJIb30BaHUSI MPENapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbie CBA3H

Peanuzanust MeXMpenMEeTHBIX CBA3€H MPU HU3y4eHUU OOIICH W HEOpraHWYeCKOn
xumu# B 11 kjacce ocCymIecTBIsIETCA Yepe3 MCIONIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAY4YHBIX TIOHSTUW, TaK W TOHATUM, SBISIIOIIMXCS CUCTEMHBIMH ISl OTIEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOr' 0 [IUKJIA.

OO61ire ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH, TEOpUS,
aHalu3, CHHTE3, KiacCUpUKalus, TMepUOJUYHOCTh, HAOIIOACHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®u3uka: MaTepusi, JHEPTUsl, MaCCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
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PaIMOAKTUBHOCTh, MOJICKYJIa, JHEPTETUYECKH YPOBEHB, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHUE BEIIECTBA, (DU3WYECKUE BETMYUHBI U CAWHUIIBI UX HU3MEPEHUS,
CKOpOCTb.

buonorus: kineTka, opraiusM, 3Kocucrema, omocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaBl, TOPHBIE IMOPOJBI, IOJIE3HBIE HCKOMAeMble, TOTIUIHUBO,
pECYpPCHI.

TexHonorusi: XWUMHUYECKass MPOMBIIUIEHHOCTh, METAJLUTYPIUs, IPOU3BOACTBO
CTPOUTEJIBHBIX  MATEPUAJIOB, CEJIIbCKOXO3AWCTBEHHOE  IIPOU3BOJCTBO,  IIHILEBas
MIPOMBIIIJIEHHOCTb, (dbapmarieBTHYECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOACTBO
KOCMETHYECKUX  MPENnaparoB, MPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTEPHUAIIOB,
AJIEKTPOHHAS MPOMBILIJIEHHOCTh, HAHOTEXHOJIOTUH.
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I[Inanupyembie pe3yJibTaThl 0CBOEHHUSI MPOrPAaMMBbI 10 XMMHUHU HA YPOBHE CpPeIHero
o011ero odopazoBaHus

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHUS 00 y4arOIUMUCS
IporpaMM CpeaHero oomero ooOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM |
npeaMeTHbIM). HaydHo-MeTomudeckoil OCHOBOM i pa3pabOTKH  IIAHUPYEMBIX
pe3yIbTaTOB OCBOCHUS MPOTPaMM CPEIHEro 00IIero 0Opa3oBaHusl SBJISETCS CUCTEMHO-
JEATEIIbHOCTHBIN MOAXO/.

B cooTBeTcTBMM ¢ CHCTEMHO-ACSATEILHOCTHBIM TOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IMpEAMETa « XUMHUs» Ha YPOBHE CPEIHEr0 OOIIEero
00pa30BaHUs BBIJICJICHBI CIETYIONNE COCTABIISIIOIIHUE!

OCO3HAaHHE OOYYAIONIUMHUCS POCCUMCKONM TPaXKIAHCKOM HUJCHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTU U CaMOOIIPEEICHHUIO;

HaJIM4ue MOTUBAIIUU K OOYUYECHUIO;

[IeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIUYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEH M MCTOPUUYECKUX TPAAUIINK 0a30BON HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXCsi PYKOBOJCTBOBAThCS B  CBOEHU
JEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, NMPUCYIIIMMHU 1IEIOCTHOM CUCTEME
XUMHUYECKOro 00pa30BaHMS;

HaJIMYue MPaBOCO3HAHUSI IKOJIOTUUYECKOU KYIbTYpPhl MU CLIOCOOHOCTH CTaBUThH LIEJIU
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE PE3YbTAThl OCBOCHHUS MpeaMeTa « XUMUSD TOCTUTAKOTCA B €IMHCTBE
y4eOHOM M BOCMUTATEIBHOU JESATEIHPHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMHU,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U UJ€alaMU POCCUKUCKOTO
TPaXXJaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMHU M TIPABMIJIAMH TTOBEJCHUS,
CIIOCOOCTBYIOIIIMMHU  TIPOIIECCaM  CaMOTIO3HAHUS, CAaMOPAa3BUTHSI W HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTH O0YJaIONTUXCSI.

JIn4HOCTHBIE  pE3yJbTaThl  OCBOEHUSA  MpeaMera  «XUMHUSD»  OTpaxKaroT
cOPMUPOBAHHOCTh ~ OMbITAa TMO3HABATETLHOM W  TPAKTUYECKOM  JEATEIHHOCTU
O0y4JarouXxcs Mo peaan3ai TPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH!

1) rpaIaHCKOro BOCIIUTAHUSA

Paboyas nporpamma no xummm cpegHero obuwero obpasosaHmna MBOY «LLkona «109» 15



OCO3HAHMUSI O0YYArOUIMMHUCS CBOMX KOHCTHTYLUHOHHBIX MpaB M O0O0s3aHHOCTEM,
yBa)XEHUS K 3aKOHY U MTPaBONOPAIKY;

MPECTABIICHUS O COIMATILHBIX HOPMax M MpaBUIaX MEKIMYHOCTHBIX OTHOIIECHUN
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH MPH CO3JAAHUU y4EOHBIX
MPOEKTOB, PEHICHUH Y4YEOHBIX W TO3HABATEJIBHBIX 3a]a4, BBIMOJHEHUHU XUMHUYECKHUX
HKCIIEPUMEHTOB,

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI
JIPYTUX MPHU aHAJIM3€ Pa3IMYHbIX BUJIOB Y4€OHOU eI TeNbHOCTH,

2) MaTPMOTHYECKOT0 BOCTIMTAHMUS .

LIEHHOCTHOI'O  OTHOLICHUS K HCTOPHUYECKOMY W  HAYYHOMY  HACJICJIHIO
OTE€YECTBEHHOM XNMHH,

yBaXEHUS K TIPOIleCCYy TBOpYECTBA B OOJACTH TEOPHUHU M IPAKTHUECKOTO
MPUMEHCHUSI XUMHH, OCO3HAaHHUS TOTO, YTO JOCTHKEHHUS HAyKH €CThb pPE3yJIbTaT
JUTUTEBHBIX HAOIIOICHUH, KPOITOTIUBBIX 3KCIIEPUMEHTAILHBIX TTOMCKOB, TOCTOSHHOTO
TpyZAa Y4EHBIX U IPAKTUKOB,

WHTEpPECA W MO3HABATEIBbHBIX MOTHBOB B IOJIYYCHUH W MOCIEAYIOIIEM aHaJ3e
MH(pOpPMAIIMH O MIEPEIOBLIX TOCTUKEHHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUU;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MMOBEICHUS;

CITOCOOHOCTH OIIEHHMBAaTh CHUTYaIlUH, CBSA3aHHBICE C XHMHYCCKHUMH SBICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYACh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI
1 IICHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCJIECICTBUN 3TUX MOCTYIKOB,;

4) opMHUpPOBaAHNS KYJIHTYPbI 310POBbSI:

MMOHMMAaHUS IIEHHOCTEN 3JJ0pOBOT0 M 0€30MMacHOr0 00pa3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

COONIOZIEHUsT TMpaBWJl OE30MAaCHOr0 OOpalleHus C BeHleCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYLOBOU AECATEIILHOCTH;

MOHUMaHUS [IEHHOCTH TMPAaBUJ WHIWBHAYAILHOTO U KOJUIEKTUBHOTO OE€30MacHOTO
MOBEJICHUSI B CUTYAITUAX, YTPOXKAIOIINUX 3I0POBBIO U KU3HU JTFOJICH;

OCO3HAHMS TMOCIACACTBHA W HENPHUATHS BPEAHBIX MNPHUBBIYEK (yrmOTpeOaeHHUs
aJIKOTOJIs, HAPKOTUKOB, KYPCHHSI);

5) Tpya0BOro BOCIIATAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HUCCIIEAOBATEIIbCKOM IEITETLHOCTH,
OOIIIECTBEHHO TMOJIE3HON, TBOPUYECKOM U IPYTUX BUAAX JIEATEIHLHOCTH,

YCTaHOBKM Ha aKTUBHOE Y4YaCTHE€ B PEUICHUM IMPAKTUYECKHUX 337a4 COLMAIbHOMU
HAIPaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K TMPaKTUYECKOMY H3Y4eHHIO Tpodeccuii  pa3nmyHoro  poja,
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B TOM YKCJI€ HA OCHOBE TPUMEHEHUS MTPEAMETHBIX 3HAHUU 110 XUMHH;
YBAXEHUSI K TPYAY, JIOJAM TpyAa U pe3ysibTaTaM TPYI0BOU JAESTENbHOCTH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHAYATbHOW TPACKTOPHH OOpa30BaHUS,
Oymymielt mpodeccun W peanm3anud COOCTBEHHBIX >XHU3HCHHBIX IUTAHOB C YIETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHH, HWHTEPECOB M MOTpeOHOCTEH
o011ecTBa;

6) IKOJIOrHY€eCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECOO0OpAa3HOr0 OTHOUIEHMs] K MpUPOJAE, KaK HCTOYHHKY
CYLIECTBOBAHHsI )KU3HU Ha 3eMIIE;

MOHMMAaHMs TJI0O0ATBHOTO  XapakTepa OSKOJOTHYECKHX MpoOieM, BIUSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOAHON U COLUAIIBHOU CpPENBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAaHUS JAOCTMKEHUN XUMHUU Uil PELICHUS
BOIIPOCOB PALIMOHAIILHOT O IIPUPOAOIIONIB30BAHNS;

AKTUBHOI'O HENPUATHA IAEHUCTBUM, NPUHOCAIIUMX BPEI OKPYXKAIOIIEH IPUPOIHON
cpeAe, yYMEHHUs TIPOTHO3MPOBaTh HEOJArONPHUATHBIE HKOJIOIMYECKUE IOCIEICTBUS
[IPEANIPUHUMAEMBIX JEHCTBUM U IIPEAOTBPALLATD UX;

HaJU4us pPa3BUTOIO DKOJIOTUYECKOI'O0 MBIIIJICHUs, DJKOJIOTMYECKON KYIbTYPHI,
OIbITA JCATEIBHOCTH DJKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHUSA PYKOBOICTBOBATHCS
UMHU B MO3HABATEIbHOM, KOMMYHUKATUBHOW M COLMAIbHON MPAaKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MTPOTUBOCTOATH UJIEOJIOTUH XeMO(POOHH;

7) HEHHOCTH HAYYHOTI' 0 TIO3HAHMS:

c(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOM IIPAKTHUKH,;

MOHMMAaHUs Creu(UKA XUMUU KaK HayKH, OCO3HaHUA €€ poiu B (HOPMUPOBAHUU
PAllMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3aHUUA IEJOCTHOTO IPEIICTABJICHUS
00 OKpY’KaroIIeM MHUpPE KaK O €IMHCTBE MPUPOJILI U YEIOBEKA, B MO3HAHUU TTPHUPOTIHBIX
3aKOHOMEPHOCTEH U PEIIeHUHU MPoOJIeM COXpaHEHHU S TPUPOITHOT'O PABHOBECH S,

YO JIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUH JIJIs COBPEMEHHOM IIUBUJIU3AINU: B €€
T'YMaHUCTUYECKONW HAMPaBIEHHOCTH M BaXXHOW POJIM B CO3JMAaHUM HOBOM 0a3bl
MaTepUaJbHON KYJIbTYPhI, PEIICHUH TIJI00aJbHBIX MPOOJEM YCTOWUYHUBOTO pPa3BUTHS
YeJIOBEUYECTBA — CBIPhEBOM, DHEPreTHUECKOM, IMUITICBOM M YKOJIOTHYSCKON 0€30ITaCHOCTH,
B Pa3BUTUU MEJUIIMHBI, OOCCIIEUYEHUM YCIOBUU YCIEIIHOTO TPy/la M SKOJOTUYECKHU
KOM(OPTHOM KU3HU KaKIOT0 YjeHa 00IIecTBa,;

€CTECTBCHHO-HAYYHON TIPaMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOAOB IO3HAHMS,
UCIIOJIb3YeMbIX B E©CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BATh IOIydacMbIe
3HAHMSI I aHaliM3a U OOBSICHEHUS SIBICHUU OKPYXAIOIIETO MHUPA U MPOUCXOISIINX
B HEM HM3MEHEHWI, YMEHUS JelaThb OOOCHOBAHHBIC 3aKJIIOYCHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOITUXCS JAHHBIX C IEJbIO MOTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XUMHUUYECKUE 3HAHUS JJIs PEIICHUS
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npo0JieM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIEIOBATENLCKON ACSITETFHOCTH,

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaAHMIO,
K aKTHUBHOMY IOJYyYCHHIO HOBBIX 3HAHUU 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTSIMU,

MHTEpeca K OCOOCHHOCTSAM Tpyla B pazIUYHBIX cdepax MpodecCHOoHaTHLHON
JeSTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3YJIbTaThl OCBOEHUS YUEOHOIO MpeaMeTa « XUMUS» Ha YPOBHE
CpeAHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE IS dbopmupoBaHUs MHUPOBO33PEHUS o0yJarommxcs
MEKIUCIUILTMHAPHBIE  (MEXKIPEIMETHbIE) OOICHAYYHbIC TIOHSITHUS, OTPAKAIOIIHNE
LEJIOCTHOCTh HAYYHOM KapTHHBI MUpPA U CIIEUM(UKY METOAOB MMO3HAHUS, UCTIOJIb3yEMBIX
B €CTCCTBEHHBIX Haykax (MaTepusi, BEIIECTBO, SHEPIHs, SBICHHUE, MPOIECC, CUCTEMA,
Hay4YHbIH ()aKT, NPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCIIEI0BAaHUE,
HaOJII0/ICHHE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHeE);

YHUBEpCalbHbIE y4eOHbIE JEHCTBHUS (MO3HABaTEIbHbIE, KOMMYHUKATHBHBIE,
peryisTuBHEIE), obOecnieunBaronme (GopMupoBaHHe (QYHKIIMOHATHHOH T'PAMOTHOCTH H
COLMAIIbHON KOMIIETEHIINN 00YyJarOIINXCs;

CIIOCOOHOCTh 00YYAIOIIMXCSl HMCIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33pPEHYECKME 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE ACHCTBUS B TO3HABATEIBHOU U
COLIMAIbHOM NIPAKTHKE.

MetanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIA/IEHUE YHUBEPCAIbHBIMU YU€OHBIMU
NO3HaBaTeJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JEHCTBUSIMM.
I[lo3naBaTe/ibHBbIC YHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
ba3oBbie 1oruveckue AeHCTBUA:

CaMOCTOSITENILHO (POPMYJIMPOBATh M AKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OINPEENATH LU AEATENbHOCTH, 3a/1aBasi NapaMeTPbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl IEATEILHOCTH C MOCTABIECHHBIMU LEISIMU,

MCIOJIb30BaTh MIPU OCBOCHUHU 3HAHUH MPUEMBI JIOTHYECKOT'0 MBIIIICHUS — BBIACIISATH
XapakTepHbIE MPHU3HAKK TMOHATHM M YCTaHABIMBATH HMX B3aMMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOLIUE MOHATHUS /U1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUU IJI KIACCHU(PUKALUMU BEIIECTB M XUMHYECKUX
pEeaKIK;

YCTaHABIMBATh  MPUYMHHO-CIEJICTBEHHBIE  CBSI3U  MEXAY  HM3y4yaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYKACHUsS (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTM M TIPOTUBOPEUHsT B PAcCMATPUBAEMBIX  SIBJICHUSX,

(GbopMynHpOBaTH BHIBOBI U 3AKITIOYCHUS;
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OPUMEHSATh B TNPOLECCE TMO3HAHUS, HCIOJIb3YyEMbIE B XHWMHUHU CHUMBOJUYECKHE
(3HaKoOBBIC) MOJIEIH, TPEOOPA30BBIBATH MOJICIILHBIC TIPEACTABICHUS — XUMUYCCKHIA 3HAK
(cumBoON) sneMeHTa, XUMHUYecKas (OpMysa, YpaBHEHHUE XHMHUYECKOW pEaKIMA —
IIPU PEIICHUH Y4€OHbBIX TO3HABATEIbHBIX U MPAKTUYECKUX 33a4, TPUMEHSATh Ha3BaHHbIE
MOJICJIbHBIE TPEJCTaBICHUS JJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3Yy4aeMbIX
BEIIECTB M XUMHUECKUX PEAKIIUM.

Paboyasa nporpamma no xumum cpeaHero obwero obpasosanuns MBOY «LLkona «109» 19



Bba3oBble ucciaenoBaTe/bckue AeCTBHUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB U XUMUUYECKUX PEaKIUH;

dopMynupoBaTh LEIM M 3a7a4d HCCIECIOBAHMs, HCIOJIb30BATh MOCTABICHHBIC U
CaMOCTOSATENHFHO CPOPMYIMPOBAHHBIE BOMPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBHI 11 (POpMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3BIBAEMBIX
CYXICHUH;

BJIQJIETh HaBBIKAMH CAMOCTOSITEILHOTO TJIAHUPOBAHUS U IPOBEICHUSI YUEHUUECKUX
HKCIIEPUMEHTOB, COBEpIUICHCTBOBATh YMEHHUs HAOMIOJaTh 3a XOJOM IpoIecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (popMynupoBaTh 000OILIECHUS WU
BBIBOJIBl OTHOCHUTEJBHO JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEIOBAaHUSA, COCTABIISTH
000CHOBAaHHBIM OTYET O MPOJETaHHON padoTe;

npUOOpEeTaTh OMBIT YUEHUYECKON HCCIeI0BATEIbCKON U MTPOEKTHOM 1eATeIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 33]1a4, IPUMEHEHUIO PA3IMYHBIX METOAOB MO3HAHMSI.

Pabora ¢ ungopmanuei:

OPHCHTHPOBATHCS B PA3IMYHBIX HUCTOYHHMKAX HH(poOpManuu (HaydHO-TOMYJIIpHas
JMTEpaTypa XUMHYECKOTO COJCpIKaHUs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHETa),
aHAIM3UPOBATh UHPOPMAIIMIO PA3IUYHBIX BUJIOB U (HOPM IPE/ICTABICHUS, KPUTUUECKH
OLICHUBAThH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTD;

(dbopMyHpoBaTh 3aIIPOCHI U IPUMEHSTH PA3IMUHbIE METObI IPU TMMOMCKE U 0TOOPE
uHdopmaIuu, He0OXOIUMOM /1JIs1 BHITIOJIHEHUS YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THUTIA;

npuoOpeTaTh  OMBIT  KCMOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITENTbHO BBHIOMPATh ONTHMAabHYIO (DOPMY MpelcTaBlieHUs] UHPOPMAIUU
(cxeMbl, rpaduKH, THArpaMMBbl, TAOJTUIIbI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIM S3bIK B Kay€CTBE CPEJCTBA MpHU paboOTe ¢ XUMHYECKOU
uHpOpManKeil: TIPUMEHATh MEKIPEAMETHbIC ((PU3NICCKIE U MATEMAaTHUYSCKUE) 3HAKH U
CUMBOJIbI, pOpMYIIbI, aO0OpeBUATYpbl, HOMEHKJIATYPY;

HCITIOJIb30BaTh M MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEACTBA HATJISTHOCTH.

IMPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS Kypca « OpraHnyeckas XuMUsh OTPaKAIOT:
c(hOpPMUPOBAHHOCTH MPEJICTABICHUI 0 XMMHUYSCKOM COCTABIIIONICH €CTECCTBEHHO-
HAYYHOW KapTUHBI MUPA, POJIM XUMHH B IO3HAHWUH SBJICHUN IPUPOJIBI, B POPMUPOBAHUU
MBIIUICHUS ¥ KYJIbTYPBI JIMYHOCTH, €€ (PYyHKIIMOHAILHONW TPaMOTHOCTH, HEOOXOAUMON
JUIS PEIICHUS MPAKTUYSCKUX 3a7ad M DKOJOTHYSCKHM OOOCHOBAHHOI'O OTHOIICHHS
K CBOEMY 3JI0POBBIO U PUPOIHOM CPELE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPas BKJIKOYAET:

OCHOBOITOJIAralOIIKE MOHATHS (XMMHUECKAH DJIEMEHT, aTOM, JJCKTPOHHAsS 000J0YKa
aToMa, MOJIEKYJa, BaJ€HTHOCTb, J3JICKTPOOTPUIATEIBLHOCTh, XHUMUUYECKAsl CBS3b,
CTpyKkTypHas ¢opMmyna (pa3BEpHyras W COKpalléHHas), MOJjb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YIIepOAHBINA CKEIeT, (yHKIIMOHAIbHAS TPYIIa, PaauKall, H30MepHs,
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U30MEphl, TOMOJIOTUYECKHA psAZl, TOMOJIOTH, VIJIEBOJOPOMABI,  KUCIOPOA  H
a30TcoJiepKaIme COCIMHCHUS, MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKY/ISIPHBIC ~ COCIMHEHHMs); TCOPHMM MW  3aKOHBI (TEOpHS  CTPOCHUS
oprannueckux BemectB A.M. byrnepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJINYECKHUH S3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIHE
B OCHOBE TIOHMMaHHMS NPUYMHHOCTH M CHUCTEMHOCTH XUMHMYECKUX SIBJICHUH,
(dbakToJIOTHYECKUE CBEACHUS O CBOMCTBAX, COCTaBe, IMOJIYyYEHHH U 0€30MacHOM
HCIIOJIb30BAaHUU BAKHEUIIMX OPraHUYECKHUX BEIIECTB B OBITY W IPaKTHYECKOU
JIeITCIIbHOCTH YCJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUW  BBISIBIATH XapaKTEPHBIC TPU3HAKUA  TIOHSITHH,
yCTaHABJIMBaTh WX B3aUMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATHUS TIPH
OMHUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYECKUX COCTMHECHMUIA,

c(hopMUPOBAHHOCTb YMEHUM HCTIOJIb30BATh XUMHUUECKYIO CUMBOJIUKY JIJIsI
COCTABJICHUS MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOM ) PopMyIT
OPTaHMYECKUX BEIICCTB M yPAaBHCHHM XUMHUYECKHX PEAKIUN, M3TOTABIMBATH MOICIH
MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsl  WJUIFOCTPAIMU UX XUMHUYECKOrO U
MPOCTPAHCTBEHHOI'O CTPOCHUSI;

cOpMHUPOBAHHOCTh ~ YMEHHM  yCTaHABIIMBATh MIPUHAIICKHOCTh  M3YUYCHHBIX
OpPraHM4YeCKUX BEIIECTB I10 X COCTAaBy M CTPOCHHIO K OIMPEACIIEHHOMY Kiaccy/rpyiime
coenmuHeHHMH  (YrJIeBOmOpOIBI,  KHCIOPOA ~ H  A30TCOACpIKAIlME  COCHOUHCHU,
BBICOKOMOJICKYJISIPHBIC ~ COCMHEHHMs), J[aBaTh MM Ha3BaHUSA [0 CHCTEMAaTUYECKOM
Homernkiarype (IUPAC), a Takke NIpHUBOIWTH TPUBHAJIBHBIC HA3BaHUS OTJICIILHBIX
OpPraHM4YeCKUX BEIIeCTB (ITUJICH, TPOIKJICH, alleTUIICH, STUJICHTJINKOJIb, TJIMIIEPHUH, (PEeHOIT,
dbopManbaerus, aneTanbieru, MypaBbUHAs KHCIOTa, YKCYCHAas KHCJIOTa, OJEMHOBas
KHCJIOTa, CTCAPHHOBAs KHUCJIOTA, TIIF0K03a, (PpyKTO3a, Kpaxmall, IeJUTI0J103a, TIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHUS OTPECIATh BHIBI XUMHUECKOU CBS3H B OPraHUIECKUX
coeMHEeHHSIX (OMHAPHBIC U KPaTHBIC);

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSTh MOJI0KEHUS TEOPUH CTPOCHUSI OPTaHUIECKHIX
BemecTB A.M. bByriepoBa 111 OOBSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS;, 3aKOH COXPAHEHHUS MAaCChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHMU XapaKTepU30BaTh COCTaB, CTpOeHHE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENICH Pa3IUYHBIX KJIACCOB OPraHMYECKHX
BelecTB (MeTaH, 3TaH, STUIICH, POMUJICH, alleTHIeH, Oyraanen-1,3, MeTHIOyTaIueH-
1,3, OeH30i, METaHOJ, A3TaHOJ, JSTUJICHIJIMKOJb, TJIMICPHH, (EHOJ, areTalbIeTH]I,
MypaBbHHAsI U YKCYyCHas KHUCIOTHI, TJIFOKO3a, Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHas
KHCJIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMH YPaBHEHHUSIMH
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUM C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOPMUPOBAHHOCTh YMEHHS  XapaKTEepU30BaTh HMCTOYHHKU  YTJIEBOJOPOJIHOTO
cbipbst (He(Th, MPHUPOIHBIN Ta3, Yroyib), CIOCOOBI MX MEPEePadOTKH M MPAKTUICCKOE
pUMEHEHUE TTPOYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUH IMPOBOJIUTH BEIYMCIICHUS TI0 XUMHUYCCKUM YPaBHEHUSM
(Maccel, 00BEMa, KOJMYECTBA MCXOMHOIO BEIICCTBA WM IPOAYKTA PEAKIUH I10
W3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO U3 HCXOJHBIX  BEIIECTB
WM TIPOJTYKTOB PEAKIINN);
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c(hOpMUPOBAHHOCTh YMEHUU BJIAJETh CHUCTEMOW 3HAaHWA 00 OCHOBHBIX METO/ax
HAay4YHOrO MO3HAHUS, UCIOJb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U XUMHUYECKUX
SBJICHUN (HAOJIIOJICHHE, M3MEPEHHE, DKCICPUMEHT, MOJCIUPOBAHKE), HCIOJIL30BAThH
CUCTEMHbBIC XUMHUUYECKUE 3HAHUS JJIl TPUHATHUSL PEIICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYAILUAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBUJia IOJIH30BAHUS XUMHUUYECKOU
nocyAoi 1 JabopaTopHbIM 000PYIOBAaHUEM, a TAKXKE MTpaBUiIa OOpAIICHHS C BEIIeCTBAMU
B COOTBETCTBUHU C MHCTPYKIUSMH IO BBITIOJHEHHUIO J1a00paTOPHBIX XUMUYECKHUX OIBITOB,;

c(OpMHUPOBAHHOCTh ~ YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHUYECKUN
HKCIIEPUMEHT (TPEBpaICHUsI OPraHMYECKUX BEIIECTB IMPU HArPEBAHHMH, MOIYYCHHE
OTUJIEHA M W3YYECHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIHMH OPraHUYECKHUX
BEIICCTB, ACHATYpaNus OCJKOB IMPH HArPEBaHWH, IIBETHBIC PEAaKIHUU OEJIKOB) B
COOTBETCTBHH C IIPABUIIAMH TEXHUKU O€30MACHOCTH MPHU OOPALIEHUU C BEIIECTBAMU U
1a00paTOPHBIM O0OPYIOBAHUEM, MPEACTABIATh PE3YIbTATHl XUMUUYECKOTO
JKCIIEpUMEHTa B (DPOpME 3alliCH YPaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U
(dbopMynHpoBaTh BBHIBO/IBI HA OCHOBE
ATUX PE3YJIbTATOB,;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aHAIU3UPOBaTh  XUMHUYECKYIO

UH(POPMAIIHIO, TOIYYaeMYIO U3 pa3HbIX HCTOYHHKOB (Cpe/ICTBAa MACCOBOM MH(pOPMAIINH,
WHTEpHEeT U Ipyrux);

c(OpMHPOBAHHOCTHh YMEHUI COOTIOAATH MpaBUia YKOJOTHIECKH I1eJIeCO00Pa3HOTO
MOBENICHUS B OBITY U TPYJAOBOM NIEATEIBHOCTH B IIEJSX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYy’Karollel MPUPOJHOM Ccpefbl, OCO3HaBaTh ONACHOCTb BO3JEHCTBUS HA IKUBBIC
OpPTaHU3MBI ONPEACNEHHBIX OPTaHUYECKUX BEIEeCTB, MOHNMAasi cMbICH nokazarens [1/1K,
MOSICHATh HAa TPUMEpPax CHOCOObl YMEHBIICHUS W TPEAOTBPAIICHUS HUX BPEIHOTO
BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa,

Ui O0yYaromMXcsi € OTPAaHMYECHHBIMH BO3MOXKHOCTSMM 30POBbS: yMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJAaX TIO3HAHUS BEIICCTB M
XUMUYECKHX SBJICHUM,

JUTSL CJITIBIX M CIA0OBUIAIIMX OOYUYAIOMIMXCSA: YMEHHE HCIOJIb30BaTh PEIbePHO
TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins 11 3anucu XuMu4eckux GopMyit.

c(hOpMUPOBAHHOCTh YMEHHH  KPUTHYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
WH(POPMAILINIO, TIOTY4aeMYIO U3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM MH(GOPMAIINH,
WHTEpHEeT U IpYyrux);

c(OPMHUPOBAHHOCTb YMEHHI COOIO/IaTh MpaBHia 3KOJOTHUECKH 1EIecO000pa3HOro
MOBEJICHUS B OBITY M TPYOBOM JEATETLHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBBS U
OKPYXAIOILIEW MPUPOJHOU CpPEAbl, OCO3HABATH OIMACHOCTb BO3ICUCTBUSA Ha >KUBBIE
OpraHu3MBbI ONPEEIEHHBIX OPTaHUYECKUX BEIECTB, MOHUMAas cMbIc nokaszarens [1JIK,
MOSICHSATh Ha TpHUMEpax CIOCOOBl YMEHBIICHHS M TPEJOTBPAIICHHUS HX BPEIHOTO
BO3/ICHCTBUSI HA OPTaHU3M YEIIOBEKA;

COPMHUPOBAHHOCTL ~ YMEHHUW  KPUTHYECKH  aHAJTU3UPOBATh  XUMHYECKYIO
UH(POPMAILINIO, TIOIYY4aeMYI0 U3 pa3HbIX HUCTOYHUKOB (CpecTBa MacCOBOM MH(GOPMAIINH,
WHTEepHET U Ipyrux);
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c(OPMHUPOBAHHOCTH YMEHUH  KPUTHUYECKM  aHAJIU3UPOBATh  XUMHUYECKYHO
MH(OPMAIIHIO, TIOTYYaeMYIO U3 Pa3HbIX HCTOYHHUKOB (CpeCTBA MacCOBOW MH(POPMAIIHH,
WHTEpHEeT U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOMIONATh MpPaBUJIa SKOJIOTHYECKU I1eJ1ecO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM ACSATEILHOCTU B LIETSX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYKarollleil TMPUPOJHON Cpeapl, OCO3HaBaTh OMACHOCTb BO3ICHCTBHS Ha JKUBBIC
OpraHu3MBbl ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMblci nokasarens 111K,
HOSICHATh Ha IpUMEpax CIOCOObl YMEHBIICHHS M NPEJOTBPAIICHHUS HX BPEAHOIO
BO3/ICHCTBHSI HA OPraHU3M YEJIOBEKaA,;

UId  OOy4aroIMXCsi € OrPaHMYEHHBIMH BO3MOYKHOCTSMM 370POBbS: yMEHUE
NPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IIO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUI CIIENBIX M CINa0OBUIAIIMX OOYYAIOIIMXCS: YMEHHME MCIIONb30BaTh pEIbePHO
TOYEUHYIO cucTeMy 00o3HaueHu# JI. bpaiins 11 3anucu XuMU4ecKux (GopMyit.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas U HeopraHu4ecKas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb MPEJCTABICHUI: O XMMHUUYECKON COCTABJISAIONICH €CTECTBEHHO-
HAYYHOM KApTHHBI MHUpPA, POJIM XMMHUHU B MO3HAHUHU SIBICHUW TPUPOJIBI, B
(GhOpMUPOBAaHUN MBIIUICHUS | KYJbTYPhl JIMYHOCTH, €& (YHKIIMOHAIHHOM
I'PAaMOTHOCTH, HEOOXOAUMOMN JJIA PEIICHHS MPAKTHYSCKUX 3a7a49 W DKOJOTHYCCKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0pPOBBIO U MPUPOJHOU CpeIe;

BJIAJICHUE CUCTEMON XMMUUYECKUX 3HAHUM, KOTOPas BKIFOYAET: OCHOBOIOJIArAI0IINE
NOHATHS (XUMUYECKHH DIIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTpPOHHBIE OpPOUTAIH
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BAJICHTHOCT,
AIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHCICHMS, XUMHUUYECKasi CBs3b (KOBaJICHTHas,
WOHHAs, METAJUTMUECKas, BOJIOPOIHAS), KPUCTAUTHYECCKAs PEIIETKA, THITBI XUMHYECKHUX
PEAKIIMH, PACTBOP, BJECKTPOIMUTHI, HEAIEKTPOIMUTHI, JICKTPOJIUTHUYECKAS TUCCOLUAAINS,
OKHUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XHUMHUUYECKOM pEaKIMU, XUMHYECKOE
paBHOBECHE), TEOPHMH U 3aKOHBI (TEOPHS DJIEKTPOJMTUYCCKOM JUCCOIHAIUH,
nepuoanyeckui 3akoH .M. MeHueneeBa, 3aKOH COXpPaHEHHUSI MACChl BEIIECTB, 3aKOH
COXpaHEHHUSI U MPEBPAIICHUS DHEPTUU MPH XMMHUYECKHUX PEAKIHIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN S3BIK XUMHUHM, MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE
MMOHUMAHUS TPUIYMHHOCTH W CHCTEMHOCTH XMMHYECKHX SIBJIICHHH, (haKTOJIOTHUECKHUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYYCHUHU U OE30ITaCHOM UCIIOJIb30BaHUN BaKHEUIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOM JIEATETLHOCTH YEIOBEKA;
c(hOpMUPOBAHHOCTb YMEHHUH BBISBIISITh XapaKTEPHbIE MPU3HAKU TTOHATUN, YCTaHABJINBATh
MX B3aWUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME TIOHSATHUA TNIPU  ONUCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPAILECHUN;
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c(hOpMUPOBAHHOCTh YMEHHH  HCIOIH30BATh XHUMHUYECKYIO CHMBOJIHKY JJIS

cocTaBiieHUuss (GOpMyll BEMIECTB W YPaBHEHHH XHUMHUYECKUX PEAKIUH,
cucreMatndyeckyro HoMmeHkinatypy (IUPAC) um TpuBHanbHbIC Ha3BaHUS OTACIbHBIX
HEOpraHMYEeCKUX BeliecTB (yrapHbIid a3, YIJICKHCIbIA ra3, aMMHUaK, raiméHas U3BeCTb,
HerameéHasi H3BECTh, MUThEBAast COJIa, TUPUT U JIPYTHE);
chOPMUPOBAHHOCTh YMEHUW OIPEACNATh BaJCHTHOCTh M CTCICHb OKHCIICHUS
XUMHUYECKUX AJIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BUJI XMMHUUYECKOU CBSI3U
(KOBaJICHTHAsi, HWOHHAs, METAUIMYCCKasi, BOJOPOJIHAs) B COCAUHCHHSAX, THII
KPUCTAUTMYECKON PeMETKM KOHKPETHOTO BEHIECTBA (aTOMHAs, MOJICKYJIIpHAasi, HOHHAs,
METaJUTHYECKast), XapaKTep CPEeIbl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX COCIUHCHUH;
chOpMHUPOBAHHOCTh YMEHHH YCTAHABIMBATh MPUHAICKHOCTh HEOPTaHWYECKHUX
BEIIECTB IO WX COCTaBY K OMpPEASIEHHOMY Kiaccy/rpymme coenuHeHui (mpocThie
BEIIECTBA — METAUIbl U HEMEeTasUlbl, OKCHJbl, OCHOBAaHHUS, KHUCIOThI, aM(OTEepHbIC
TUJPOKCHUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHH PpACKphIBaTh CMBICI TEPUOJAMYECKOTO 3aKOHa
J.1. MenneneeBa U JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKHX dJieMeHTOB 14 mepuonoB Ileprmogudeckoit CUCTEMBI XUMHUYECKHUX
anemeHToB J1.11. MeHeneeBa, UCIONb3Ys MOHIATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTATIH,
(QHEPTETHYCCKHE YPOBHMW», OOBSICHATH 3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB
XMMHUYECKUX 3JIEMEHTOB U MX COEAUMHEHUH 10 nepuoaaM u rpynnam l[lepuomnueckoi
CUCTEeMBI XUMHYeCKuX djieMeHToB [[.11. Meneneena,

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMHCHIBATh) OOIINE XUMHUUCCKUE
CBOMCTBA  HEOPTaHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXAYy HEOPraHMYECKUMU  BEIIECTBAMHU
C IOMOIIBIO YPAaBHEHNN COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINN;

cOPMHUPOBAHHOCTh YMEHHUS  KJIACCU(PUIIMPOBATH  XUMHYECKUE  PEaKIIUH
10 Pa3IMYHBIM TpU3HAKaM (YMCIy M COCTaBy PEAardpyIOIIUMX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, HU3MEHEHHUIO CTENCHEH OKHCICHHUS DJJIEMEHTOB, OOpPaTUMOCTH
pCaKIMU, YIaCTUIO KaTaJIN3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUH COCTABJISATh YPAaBHEHUS PEAKIIMA PAa3IMYHBIX THIIOB,
TIOJIHBIE M COKpAI¢HHBIC YPAaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYWUThIBAs YCIIOBHS,
MIPU KOTOPBIX ATH PEaAKITUU UAYT 0 KOHIIA;

cOPMUPOBAHHOCTh YMEHHH  MPOBOJAUTH  PEAKIHMH,  TOJITBEPXKIAIOIIHE
KaueCTBCHHBIN COCTAB PA3IMYHBIX HCOPTAHMYECCKUX BEIIECTB, PACIIO3HABAThH OIBITHBIM
MyTéM MOHBI, MPUCYTCTBYIONIUE B BOAHBIX PaCTBOpaX HCOPTAHMYECKUX BEIICCTB;

chOpMHUPOBAHHOCTh YMEHHH  pacKphIBaTh  CYIIHOCTh  OKUCIUTENIBHO-

BOCCTAHOBHUTEJIBHBIX PEAKITUN MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OajlaHca dTUX
pEaAKIIK;

c(hOpPMUPOBAHHOCTh YMEHHH OOBACHITH 3aBHUCUMOCTh CKOPOCTH XUMHYECKOUN
peakuuu OT pPa3IMyYHbIX (HAKTOPOB; XapaKTep CMEIIECHUS XMMHYECKOrO paBHOBECHS
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B 3aBHCUMOCTH OT BHeIIHero Bo3aekicteus (npuniw Jle [arense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUUYECKHE IPOIIECCHI, JIeKAIIHe
B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUS CEPHOM KHUCIOThI, amMMHaKka, a TakKxKe
c(OpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJOTHUECKHUX
npobsieMax XUMHUYECKOTO ITPOU3BO/ICTBA,;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C UCIIOJIb30BAHUEM MOHSATUS
«MaccoBas 10Js1 BEILIECTBA B paCTBOPE», OOBEMHBIX OTHOUIEHUH T'a30B IPU XUMHUECKUX
peaxkusax, Macchl BEUIECTBA UM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B pPEaKIMM BELIECTB, TEIUIOBOrO 3P peKTa
peakuy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUS
SHEPIuH;

c(OPpMUPOBAHHOCTh YMEHUU COOJIIOJATh IIpaBHJIa II0Jb30BAHUS XUMHUYECKOU
MOCy1I0M 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiia 0OpaIeHus C BEelleCTBaMu
B COOTBETCTBUHU C MHCTPYKIUSMU 110 BBIIOJHEHUIO JA0OPATOPHBIX XUMUYECKUX OIIBITOB;

Cc()OPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBINOJHATh XUMUYECKUH
IKCTepuMeHT (pa3ioKeHUEe TMEepOKCHIa BOJAOPOJa B MPHCYTCTBHU KaTallM3aTopa,
OIIpEEIICHUECPEbl PACTBOPOB BELIECTB C MOMOLIBI0 YHHBEPCAIBHOTO MHIMKATOPA,
BIUSIHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMUYECKOW pEaKUUH, PEaKIIM HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklUU Ha Cynb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMUS, pEIIEHNE 3KCIIEPUMEHTANIbHBIX 33a4 10 TeMaM «MeTaibl» U
«Hemetaib») B COOTBETCTBHM C MTPaBUIIAMH TEXHUKU 0€30MACHOCTH MPU OOpALLIEHUN
C BEILIECTBAMU U J1Ja0OpaTOPHBIM  OOOpPYJOBaHUEM,  MPEACTABIATH  PE3yIbTaThl
XUMHUYECKOI'0 SKCIIEpUMEHTa B (opmMe 3amucud  ypaBHEHHM COOTBETCTBYIOLIUX
peakuuii ¥ GopMyJIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB,;

cOPMUPOBAHHOCTh ~ YMEHUHW  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
WHPOpPMAIIMIO, TOJY4aeMyK) M3 pa3HbIX HUCTOYHHUKOB (CpeicTBa  MacCOBOM
KOMMYHHKaIuu, IHTepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIOIATh MPABHIIA SKOJIOTMUECKH 1EIecO000pa3HOro
MOBEACHUS B OBITY M TPYJOBOM EATETLHOCTH B LESIX COXPAHEHHUS CBOETO 370POBBS U
OKpYXarouied INPUPOJHOM Cpellbl, OCO3HABaTh ONACHOCTb BO3JCHCTBHS Ha IKUBBIC
OpraHu3Mbl ONPEJCNEHHBIX BELIECTB, MOHMMAas cMmbichn mnokazatens [IJIK, moscHATh
Ha MpUMepax CHocoObl YMEHbBIIEHUS W MPEJOTBPAIICHUS MX BPEIHOTO BO3ICHCTBUS
Ha OpPraHu3M YeJIOBEeKa;

Ui O0YYaroIIMXCsl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBBSI: YMEHHE
OPUMEHATh 3HaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJaX IIO3HAHMSI BEIIECTB U
XUMHUYECKUX SBJICHUN;

JUISL CIIETIBIX U CJIA0OBUIAIIMX OOYUYAIOIIUXCS: YMEHHE HCIOJB30BaTh pesibeHO
TOYEUHYIO cucTeMy o0o3HaueHul JI. bpaiins 1is 3anucu XuMu4eckux GopMyit.
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TEMATHUYECKOE ITJNTAHUPOBAHUE

10 KJTACC
Ne | HaumenoBanue | KomuuectBo| [IporpamMmmuoe conepxkanue OcHOBHBIE BUBI JEATEIHHOCTU DNEeKTPOHHbBIC
[I/TT | pa3nenoB u Tem 4acoB oOy4Jaronmxcs pecypchl
y4eOHOT 0
nperMeTa
Pa3znen 1. Teopernueckue OCHOBbI OPraHNY€eCKOl XUMHUHU
1.1 | Ilpenmer 3 [TpenMeT opraHndecKor XUMHUH: €€ PackpeIBaTh CMBICT H3y4aeMbIX https://resh.edu
OpraHUYeCKOM BO3HMKHOBEHUE, Pa3BUTHE U MOHSTHH (BBISIBJIATH WX XapakTepHbIe | .ru/subject/less
xumuu. Teopus 3HAUEHHUE B MMOTYYECHUU HOBBIX MPU3HAKH ), YCTAaHABINBAThH UX on/6149/consp
CTPOECHUS BEIIECTB U MaTtepuaynoB. Teopus B3alMOCBSI3b. ect/170387/
OpraHUYEeCKUX CTPOEHHUS OPraHUYECKUX COeMHEeHUN | [IpUMeHsTh MOI0KEHHS TEOPUU
COEIMHEHUN A.M. bytnepoBa, €€ OCHOBHbIE CTPOEHUSI OPTaHUYECKUX BEUIECTB A.
A.M. bytneposa nosioxkeHusi. Ctpykryphsie popmynbsl | M. BytiepoBa aiis 00bscCHEHUS
OpraHUYecKuX BewecTB. ['oMosIorus, | 3aBUCHMMOCTH CBOMCTB BEIIECTB OT
n3oMepusi. XMMHUUECKas CBSI3hb UX COCTaBa U CTPOCHUSI.
B OPTraHUYECKUX COCTUHCHUSIX: Hcnonb30BaTh XUMUUECKYIO
KpaTHBIC CBSI3U, G- U T-CBS3H. CUMBOJIUKY IS COCTABJICHUS
[IpencraBienue o kiaccupuKauu MOJICKYJIIPHBIX U CTPYKTYPHBIX
OpraHUYECKUX BEIIECTB. (pa3BEpHYTOM, COKPAILIEHHOMN )
HoMenknaTypa opraHm4eckux dhopMyJ1 OpraHUYECKUX BEIIECTB.
COEIMHEHUN (CUCTeMaTHYECKasi) U OnpenensiTe BUABI XUMUYECKOM
TpUBUATHHBIC HA3BAHUS BOXKHEUIIUX | CBSI3U (OJIMHAPHBIC, KPATHHIC) B
MPEICTaBUTENICH KJIaCCOB OpPTaHUYECKUX COCTUHEHUSX.
OpPraHUYECKUX BELIECTB. PackpsIBaTh posib OpraHnyecKomn
DKCnepUMEHTAIbHBIE METO b XUMUH B IPUPOJIE, XapaKTEPU30BaTh
W3YYCHUS BEIECTB U UX €€ 3HaYeHNE B KU3HU YEJIOBEKA,
MIpEeBpaIEHUN: WJUTIOCTPUPOBATH CBSI3b C IPYTUMU
*JleMoHCcTpaluu: HayKaMHU.
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O3HAaKOMJIEHHE ¢ 0Opa3amu
OpPTaHUYECKUX BEIIECTB U
MaTepHallaMi Ha X OCHOBE;
OTIBITHI IO MPEBPAIIECHUIO
OpPTaHUYECKUX BEIIECTB MPH
HarpeBaHuHM (IJIaBJICHUE,
oOyTJiMBaHUE U TOPEHHE).
+JIaGopaTopHBIE OTIBITHI:
MOJICTTUPOBAHUE MOJICKYJT
OpPTaHUYECKUX BEIIECTB

HaGmonaTh 1 onmuceIBaTh
JIEMOHCTPAIIMOHHBIC OITBITHI;
MIPOBOJIUTH U OMUCHIBATH
71a00paTOPHBIE OIBITHI U
MPaKTHYECKHUE PaOOTHI

Uroro no pazneny

Pasznen 2. YrieBoaopoabl

2.1 | [IpenenbHble AJKaHBI: COCTaB U CTPOEHUE, PackpbIBaTh CMBICI H3y4aeMbIX https://resh.edu
YTJIEBOIOPOIBI — TOMOJIOTHYECKUH paJ. MeTaH ¥ 5TaH | moHATHI (BBIABIATH UX .ru/subject/less
aJIKAHBI — MIPOCTEHIITNE TIPEACTABUTEIIH XapaKTepHbIC IPU3HAKH), on/615;1/start/ 1

aJKaHOB: COCTaB, XUMHYCCKOC 49993
CTpocHHE, (HU3HYECKHE U XUMUICCKHUEC ﬁiliiziiﬁ? R BRNDEREE,
CBOMCTBA (peaKyy 3aMeIEeHUsI U COOTBETCTRYIONIHE MOHSTHS
TOPCHHMSI ), HAaX0XKJICHUE B IIPUPOJIC, 11pH OMHCAHHH COCTABA,
MOJTyYEHUE ¥ PUMCHCHHE .
CTPOCHHSI M TIPEBPALICHHH
OPraHUYECKUX COCTMHECHUU.

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHUE, M cnoiap30BaTh XUMUYECKYHO https://resh.edu
YIJIEBOAOPOIBI: TOMOJIOTHYECKUH psijl. DTUIICH — CHUMBOJIMKY JIJISl COCTABIICHHSI .ru/subject/less
AJIKEHBI, MPOCTENIINI TPEACTABUTEID MOJIEKYJISIPHBIX U CTPYKTYPHBIX on/5412/consp
aJIKaTUCHBI, AJIKCHOB: COCTaB, XMMUYECKOE (pa3BEpHYTOM, COKPALIEHHOH ) ect/212562/
AIKUHBI cTpocHHe, PU3HUECKHUE U XUMUYCCKUE | (POpMYJT OPTraHMUECKUX BEIIECTB.

CBOMCTBA (peaKIMK TUAPUPOBAHHUS, YcTaHaBIMBaTh MPUHAICKHOCTD
raJIoreHUPOBAHUS, THIPATAIINH, BEIIECTB K OIPEICICHHOMY KJIaccy
OKHCJICHUS Y TIOJTMMEPH3AIIAH ) YIJICBOIOPOJIOB IO COCTABY U
HAXO0XJICHUE B IPUPOJIE, MOTYICHHUE U | CTPOCHHIO, Ha3bIBATh X I10
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MIPUMEHEHHUE.

Ankaauensl: 0yraaues-1,3 u
MeTWIOyTagueH- 1,3, XuMmuueckoe
CTPOCHHE, PEAKIIUS MOJUMEpU3aIInH,
MIpUMEHEHHUE (1711 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI).

AJNKUHBI: COCTaB M 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTUUECKUH P,
AleTHIEH — IPOCTEUIINN
MPEJCTABUTEIb AJIKUHOB: COCTAB,
XUMHUUYECKOE CTPOCHHE, PU3NUECKUE U
XUMHYECKUE CBOMCTBA (peaKiuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHUS,
TUJIpaTali TOPEHUs ), HAXOXKICHUE

B MPUPO/IC, MOJYIECHUE U TPUMECHEHUE

CUCTEMATUYECKON HOMEHKIIATYpE;
IIPUBOJNUTH TPUBHUAIIBHBIE HA3BAHHUS
OTJIEJIBHBIX IIPEICTABUTEIICH
yraeBogopoaoB. OnpenensTs BUAbI
XUMHUYECKOM CBSI3HM B MOJIEKYJIAX
YTJIEBOJIOPOJIOB; XapaKTEPU30BATh
3aBUCHUMOCTb PEAKIIMOHHOU
CIIOCOOHOCTH YTIIEBOJIOPOIOB OT
KPAaTHOCTH KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHUE, GPU3HUECKUE U
XUMHYECKHE CBOMCTBA, BaXKHCHUIITHEC
CHOCOOBI MOJTYYEHUS] TUITUYHBIX
IIPEACTABUTENIEN PA3INYHBIX
KJIACCOB YIJIEBOIOPOJIOB (METaHa,
JTaHa, dTUJICHA, allETUJICHA,

2.3 | ApomaTuueckue ApeHbI: 0€H30JI U TOIYO0J, COCTaB, Oyranuena -1,3, 6en3ona, Toayona). | https://resh.edu
YIIIEBOAOPOIBI XUMHYECKOE CTPOCHUE MOJICKYL, BBISBIATE TEHETHUECKYIO CBS3b .ru/subject/less

dbuznyecKkre 1 XUMUYECKHE CBOMCTBA | MEXAY YIVIEBOAOPOAAMU U on/4775/consp
(peaxiuu raloreHUPOBAHUS MOJITBEPXK/IATh €€ HATNIHE ect/150506/
HUTPOBAHMS ), TIOTYUCHUE U YPaBHEHUSMHU COOTBETCTBYFOIIHNX
npuMeHeHue. BausiHue 6eH3ona Ha XUMHYECKUX PEAKLNN C
OpraHu3M 4ejoBeKa. | eHeTnueckast HCITOJIb30BAaHUEM CTPYKTYPHBIX
CBSI3b YTJICBOJIOPOIOB. dbopmy.

2.4 | Ilpuponubie [Tpupoausrii ras. [lomyTHbie XapakTepu3oBaTh HCTOYHUKU https://resh.edu
HMCTOYHUKHU He(TIHBIC YTIIEBOJOPOTHOTO CHIPHS (HEQTH, .ru/subject/less
YIJIEBOJIOPOJIOB ra3el. HeTh 1 €€ mpoucxoxaeHue. TIPUPOJTHBIN ra3, Yrojb), Cocoosl ux | 0N/6148/consp
U UX Crioco6b1 epepaboTKu HEDTH: nepepadoTKU U MIPAKTUIECKOE ect/170460/
nepepaboTka MepPEeroHKa, KPeKUHT (TEPMUYECKUN, | MPUMEHEHHUE TTOJTy9aeMbIX

KaTanuTudeckuil). [IpoayKTh MPOAYyKTOB. Mcnonbs30BarTh
nepepaboTku HeTH, UX TIPUMEHEHUE | ECTECTBEHHO-HAYYHBIC METOIbI
B IPOMBINIJICHHOCTH U B OBITY. MO3HAHMS — IPOBEJICHHE,
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KameHHBI yToJb U POAYKTHI €70
nepepadoTKHU.

DKCIEpUMEHTAIBHBIE METO/IbI
M3YYCHHS BEILECTB
Y UX TIPEBPALICHUN:
-JleMoHcTpanuu:

-xosuiekiun «HedTe» u «Yronby;

- BUseopparmeHT «Bynkanuzamus
PE3UHBDY.

- JJabopaTopHbI€ OMBITHI:
KaueCTBEHHOE ONpEeICTICHUE
yraepojia ¥ BOAOPOJia B
OpraHUYECKUX BEIIECTBAX;
-03HaKOMJIEHHE ¢ 00pa3LaMu
IJIACTMACC, KAy4yKOB U PE3UHBI;

MOJIEJINPOBAHUE MOJIEKYJ
YTJIEBOAOPOIOB U
raJIOr€HOIPOU3BOIHBIX.

- [IpakTrueckue paboTHI:

Ne 1. ITonyuenue sTuneHa u n3y4eHue
€ro CBOWCTB.

- PacuérHble 3amaun:

ONIPENEIICHUE MOJIEKYIJISIPHOU
(GhopMyJIbl OPTraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB;
pPacy€ThI [0 YPaBHEHUIO XUMHUYECKON
pEaKLUH.

HAO0JI0ICHUE U ONTMCAHUE
XUMHUYECKOTO IKCIIEPUMEHTA
(JtabopaTopHBIE ONIBITHI U
npaktuyeckue pabotsl). Crie1oBaTh
npaBuiiaM 0e30macHoOi paboTHI B
1abopaToOpuu MPHU UCIIOIH30BaHUU
XUMHYECKOU MOCYBI U
000OpyI0OBaHUS, a TAKKE TPABHIIAM
oOpallleHUsI C BELIECTBAaMU B
COOTBETCTBUH C HHCTPYKITUSIMH
BBIIIOJIHEHHS JTAOOPATOPHBIX OIBITOB
U IPaKTUYECKUX padOT MO
MOJIYYEHUIO U U3YUECHUIO
OpraHUYECKUX BEIIECTB.
[IpeacTaBisTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUI COOTBETCTBYIOIINX
peakIMii U JeaTh BBIBOJIBI HA UX
ocHoBe. [IpoBOIUTH BHIYUCIECHUS
JUTSL ONIPEACIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA,
110 YPaBHEHUIO XUMHYECKOU
peakunu. CaMOCTOATENIBHO
MJIAHUPOBATH U OCYILECTBISATH CBOIO
MO3HABATEINIbHYIO JEATEIbHOCTD;
MPUHUMATh AKTUBHOE YYaCTHE B
IpyNIoBoi y4eOHOH 1eATeIbHOCTH

Wroro no pazneny
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Paznen 3. Kucnoponcon

CpKamuc OPraHnvdCcCKUC COCANMHCHUA

3.1

CnunpTtbl. PeHon

3

Hpe,Z[CJIBHLIC OAHOATOMHBIC CIIMPTHI:
MCTaHOJI U 5TaHOJI, XUMHUYCCKOC

PackpbIBaTh CMBICIT U3y4aeMbIX
NOHATUY (BBISIBJISITH MX XapaKTEPHbIE

https://resh.edu

.ru/subject/less
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CTpoeHHEe, GPU3NIECKUE U XUMHYECKHE
CBOMCTBa (peaKIUy ¢ aKTUBHBIMU
MeTaJlJlaMH, TaJJOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHnue. BogopoaHas
CBsI3b. DU3UOIOTHYECKOE JISHCTBUE
METaHOJIa U ATaHOJIa HAa OPTraHu3M
yesioBeka. MHOTOaTOMHBIE CITUPTHI:
STUJICHTJIMKOb U TJIUIICPHH,
XUMHUUYECKOE CTpOeHUE, PU3NUeCcKue 1
XUMHYECKHE CBOKMCTBA
(B3aMMOJICMCTBHE CO IICTOYHBIMU
MeTaJlJITaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOTOQTOMHBIC CITUPTHI).
DU3UOJIOTUYECKOE JCHCTBUE HA
OpraHu3Mm 4esoBeka. [[pumeHnenune
TIIMIIEPUHA U ATUICHTIIUKOIIS. DEeHOT.
Ctpoenne MoneKybl, GU3NIECKUE U
XUMHYECKHE CBOMCTBA (heHOIa.
TokcuuHOCTH peHoIIa, ero
(dbu3noIornYecKoe IeUCcTBIE Ha
opraHusM 4enoBeka. [I[pumenenue
dbenona

MIPU3HAKK ), YCTAHABJIUBATh UX
B3aHMOCBS3b, HCII0OJIb30BaTh
COOTBETCTBYIOIIUE MOHSITUA TTPU
ONMCAHUU COCTaBa, CTPOCHHUS U
MpeBpaIICHU OPraHuYEeCKUX
coequHeHun. Mcnoab30BaTh
XUMUYECKYIO0 CUMBOJIMKY JJISI
COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaliéHHom) hopmyi
OpTraHUYECKUX BEIIECTB.
VYcranaBiauBaTh NPUHAJICKHOCTD
BEIIECTB K OIMPEICTICHHOMY KJIacCy
110 COCTAaBY M CTPOEHUIO, HA3bIBATh
HX 10 CUCTEMAaTHYECKOM
HOMEHKJIATyp€; IPUBOJIUTH
TPUBUAJIBHBIC HA3BAHUS OTJICJIbHBIX
MpEICTaBUTEIIEN
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHHUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHUE CBOMCTBA, BaXKHCHUIITHE

on/5727/consp

ect/150576/

3.2 | Anpaeruasl. Anpaerunpl: GopMalIbICTH | CIIOCOOBI MTOTYYCHUS TUTTHIHBIX https://resh.edu
KapOoHoBsbie areTanbIeru, XAMUIECKOE MPEICTaBUTEIICH Pa3IMYHBIX .ru/subject/less
KHUCJIOTHI. cTpoeHue, GU3NUECKUE U XUMHUECKHE | KJIACCOB KACIOPOACOAEPKAIINX on/2065/main/
Cnoxublie CBOMCTBA (pEaKIUU OKUCIIEHUS U cCoeIMHEHUH (METaHoJa, 3TaHOJIa,
3(upbI BOCCTAHOBJICHUS, KAYECTBEHHbBIC rImIepuHa, ¢heHoa,

peakin), MoJiydeHUe U IpuMeHeHne. | (popManbaeruia, aueTaabaeruaa,
OaHOOCHOBHBIC TIPEICIIBHBIC YKCYCHOM KUCJIOTBHI, TITFOKO3BI,
KapOOHOBBIE KHCIIOTHI: YKCYCHas caxapo3sbl, Kpaxmasa, [eJITI0JIO3bI);
KHCJIOTa, XAMUYECKOE CTPOCHHUE, BBISIBIIATh TEHETUYECKYIO CBS3h
(bU3MYEeCKUEe M XUMHUYECKHE CBOMCTBA | MEXIY HUMHU U NIOATBEPKAATH €€
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(oO1re cBOMCTBA KUCIIOT, PEAKIIHs
ATepUDUKALINHN ), TOTyUCHUE U
npumeHenue. CreapuHoBas U
OJIEMHOBAsI KMCIIOThI KaK
MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCTOT. MbIja KaK COJM BBICHINX
KapOOHOBBIX KHCJIOT, UX MOIOILIEE
neiicteue. CroxkHbIe 3(pUPHI Kak
MPOM3BOHBIC KAPOOHOBBIX KUCIIOT.
['unponu3 cioxHbIX 3QupoB. Kupsl
KaK MPON3BOIHbIE TIUIICPUHA U
BBICIIINX KapOOHOBBIX KHUCTIOT.
I'maposns Kupos

3.3

YrneBoabl

VYreBoibl: cOCTaB, KiIacCU(PUKALIUS
yIJI€BOJIOB (MOHO-, AU- U
nosicaxapubl). [roko3a —
MPOCTEUIIIMN MOHOCAXapuA:
O0COOEHHOCTH CTPOCHHMS MOJIEKYJIbI,
bu3nUecKue 1 XUMHYECKHE CBOMCTBA
TIFOKO3BI (B3aUMO/JICUCTBUE C
ruapokcugom meau(Il), okucienue
aMMHUa4YHBIM pacTBOPOM OKCHJIA
cepedpa(l), BoccTaHoBIIEeHME,
OpOo’KeHHE TITIOKO3bI), HAXOXKICHUE B
IPUPOE, MPUMEHEHHE TIIFOKO3BI,
Ounonoruyeckas poJyib B
KU3HEJEATEbHOCTA OpraHu3Ma
yenoBeka. Dorocunres. Opykrosa
Kak n3omep riaoko3bl. Caxaposa —
MPEACTABUTEND INCAXAPHUJIOB,
TUIPOJIU3 Caxapo3bl, HAXOXKJICHUE B
npupoze v npuMenenue. Kpaxman u

HAJIMYUE YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYIECKUX
peaxIuii C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hopMyi. OTTCHIBATH
COCTaB, XMMHYECKOE CTPOCHUE U
MPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAYCHHE IS
KU3HECSITEIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3JAEHCTBUS
Ha )KUBBIC OPTaHU3MBI
OTIPEICTICHHBIX OPTAaHMIECCKUX
BEIIIECTB, MOSCHATH HA TIPUMEPAX
CIIOCOOBI YMEHBIIICHUS U
MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-
HAy4YHbIE METO/IbI TTO3HAHUS —
MIpOBEJICHNE, HAOII0/ICHHE U
OTMCAaHNE XUMHYECKOTO
sKcriepuMenTa (1abopaTopHbIe
OMBITHI U MMPAKTUYECKHE pAOOTHI).
CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH NPU
WCITOJIb30BAaHUN XHMHYECKOM
MOCYZbl U 000PYTOBaHUS, a TAKKE
npaBuiIaM OOpaIIeHus ¢
BEII[ECTBAMH B COOTBETCTBUU C
WHCTPYKIIASMHA BBITIOTHCHHSI
71a00paTOPHBIX ONBITOB U
MPAKTUYECKUX PAOOT MO MOITYYEHUTO
Y U3YYCHUIO OPTaHUIECKUX
BeniecTB. [IpeacTaBnsaTh pe3yabTaThl

https://resh.edu
.ru/subject/less
on/6150/main/
150691/
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LEJUTI0JI03a KaK PUPOAHBIE
MOJIMMEPBL: CTPOECHUE Kpaxmaina
LEJUTI0NI03b], (PU3UUECKHUE U
XUMHYECKUE CBOMCTBA Kpaxmasia
(rumponu3, KaueCTBEeHHAs peaKIus ¢
MO0JIOM). DKCIIEpUMEHTAJIbHbIE
METO/Ibl U3Y4YCHUS BEIIECTB U UX
IIPEBPAILECHNAN:

e JlabopaToOpHBIE OMBITHI:

— I'OpPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE TIIUILIEPUHA C
rugpokcuaom meau(Il);

— Ka4EeCTBEHHbBIE pEaKIUU
anbACTUI0B (OKUCICHUE aMMHAYHbIM
pacTBOPOM OKcua cepedpa u
ruapokcuom meau(Il));

— B3aMMOJICHCTBHE KpaxMalia C
HOJIOM.

o [IpakTuyeckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOM
KHUCIIOTHI.

e PacuérHble 3a1auu:

— OIIPEAENECHUE MOJIEKYIJISIPHOM
(bOopMyJTBI OPTaHUYECKOTO BEIEeCTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U IO Macce
(00BeMy) IPOTYKTOB CTOPAHUS;

— pacyY€ThI 0 YPABHEHUIO
XMMUYECKOU pEAKIIUU

AKCIIEpUMEHTa B (hopme 3amnucu
YPaBHEHHUI COOTBETCTBYIOIINX
peaKkiui 1 AenaTh BEIBOJBI HA UX
ocHOBE. [IpOBOIUTH BEIYUCIEHUS
JUISL OTIPEICIICHUS] MOJIEKYJISIPHOM
(bopMyIIBI OPTaHUYECKOTO BEIIECTBA,
110 YPAaBHEHUIO XUMHAYECKOU
peakiuu. CaMOCTOSITENILHO
IJIAHUPOBATH U OCYILECTBIISATH CBOIO
MO3HABATEJIbHYIO JEATEIbHOCTD;
MPUHUMATh AKTUBHOE Y4acTHE B
IpynnoBoOil ydeOHOU AeSTENbHOCTU

Hroro no pazneny
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Paznen 4. A3zoTconepxaniyue OpraHu4ecKrue COeIMHEHHS
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4.1 | AMUHBI. AMUHBI: METUJIAMHUH — IPOCTEHIINN | PackpbIBaTh CMBICI H3y4aeMbIX https://resh.edu
AMHWHOKHUCIIOTBI. MPEACTABUTENIb AMUHOB: COCTaB, MOHATHUH (BBISIBJIATH MX XapaKTepHble | .ru/subject/less
benkn XUMHUYECKOE CTpOEHHUE, PU3NYECKHUE U | TPU3HAKH ), YCTAaHABIMBAThH UX on/4743/consp

XUMHUYECKHE CBOMCTBA (peaKiuu ¢ B3aUMOCBSI3b, UCIIOJIb30BATh ect/150741/

KHCIIOTaMU ¥ TOPEHMS), HAXOXKJIEHUE | COOTBETCTBYIOIIME MOHSATHUS MIPU

B NpUpoje. AMUHOKHUCIOTHI KaK OMMCAHUU COCTaBa, CTPOCHHUS U

aM(oTepHbIE OpraHUYECKUE MPEBpaILCHUN OPraHuYeCKuX

coenquHeHus. Ouzndeckne u coeauHeHuu. Mcnonb30BaTh

XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT | XUMHUUYECKYIO CUMBOJIMKY JIJISI

(Ha mpuMepe TIIUIIHA). COCTaBJICHUSI MOJICKYJISIPHBIX U

buonornueckoe 3HaueHuE CTPYKTYPHBIX (pa3BEPHYTOMH,

aMUHOKUCHO0T. CUHTE3 NENTUAOB. COKpaIl€HHON) hopMy

benku kak npupoaHbIE MOTUMEPHI. OpTraHUYECKUX BEILECTB.

[lepBuunas, BTopuuHas U TpeTuuHasi | OnpenensiTb NPUHAIECKHOCTD

CTPYKTypa OeIKOB. XUMUYECKHE BEILIECTB K OMPEAECICHHOMY KJIaccy

CBOMCTBa OEJIKOB: THIPOJIU3, 10 COCTaBY U CTPOCHHIO, Ha3bIBaTh

JIeHaTypauus, KaYeCTBEHHbIE PEAKIUHU | UX IO CUCTEMATHYECKOMN

Ha OeJIKK. DKCIIepUMEHTAbHBIC HOMEHKJIaTyp€; NPUBOJIUTH

METO/Ibl U3YUYCHUS BEIIECTB U UX TPUBHAJIbHBIC HA3BaHUS OTACIbHBIX

MpeBpalieHuii: ® /[eMoHCcTpanum: — MPEJICTABUTENEH. XapaKTepU30BaTh

JeHaTypanus 0eIKOB IPH COCTaB, CTpOCHUE, TPUMEHEHHUE,

HarpeBaHWH; — IIBETHBIE PEAKLIUU (u3MYECKHE U XMMUYECKUE

OEJIKOB CBOMCTBA, BaYKHEHIITE CIIOCOOBI
MOJTYYEHUS] TUITUYHBIX
MPEJCTABUTEINICH a30TCOAePIKAIINUX
COeIMHEHU (MEeTUJIaMUHa, TJIMIINHA,
0enkoB). OnUCHIBaTh COCTAB,
CTPYKTYpPY, OCHOBHBIE CBOMCTBA
O€JIKOB; TOSICHITH Ha MpUMepax
3HaUCHUE OEJIKOB /I OpraHu3Ma
yenoBeka. Mcronp30Bath
€CTECTBEHHO-HAYYHbIE METOIbI
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NO3HaHUs — HAOII0JaTh U
OIMCHIBATH IEMOHCTPALIMOHHBIN
sKcrepuMeHT. CaMOCTOATENBHO
IJIAHUPOBATH U OCYIECTBISATH CBOIO
II0O3HABATEJIBHYIO JEATEIbHOCT;
IIPUHAMATh AKTUBHOE y4acTHE B
IPYNIOBOM Y4eOHOH 1eATeIbHOCTH

Uroro no pazneny

3

Pa3nen. 5. Beicokomore

KYJSIPHBIC COCIMHCHUA

5.1 | IImacTmaccsl. 2 OCHOBHBIE TTOHATUA XUMUAH Bnaners nzyqaeMbIiMu https://resh.edu
Kayuyxu. BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: | XUMUYECKUMU OHATUSIMU: .ru/subject/less
Bosnokna MOHOMEP, OJIUMEP, CTPYKTYPHOE PacCKpBIBaTh CMBICI U3y4aeMbIX on/4777/consp

3BEHO, CTENEHb MMOJUMEpPU3aIUH, MOHSITHIA ¥ IPUMEHSATH 3TH MoHATHS | ect/170535/
CpeaHsisi MOJIEKYJIsSIpHas Macca. IIPU OMMCAHUU COCTaBa U CTPOCHHUS
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — | OPraHMYECKUX BEILECTB, JJIs
MOJIMMEPU3AIIUs U TTOJIMKOHICHCAIUS. | 0OBSICHEHUSI OTJIEIbHBIX (DaKTOB U
IImacTmacchl (MMOIUATHIICH, siBJIeHUH. Mcnonb30BaTh
MOJIUIPOIUIICH, MOJTUBUHWIXJIOPHU, | XUMHUYECKYH0 CUMBOJIUKY TSI
noaucTupott). HatypasibHbliil 1 COCTaBJICHUSI CTPYKTYPHBIX (HOpMYII
CUHTETUYECKUE KayuyKH BEILIECTB U YPaBHEHUN peaKIuii
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U MOJUMEPHU3ALNHI U
M30IPEHOBBIN). BomokHa: nojukoHAeHcauu. OnucbiBaTh
HaTypaJbHbIE (XJIOMOK, IIEPCTh, COCTaB, CTPOCHUE, OCHOBHBIE
HIENK), UCKYCCTBEHHBIE (alle€TaTHOE CBOICTBa Kay4yKoOB, HanboJee
BOJIOKHO, BUCK03a), CHHTETUYECKHE pactpocTpaHEHHBIX BUIOB
(KarpoH u JaBcaH). IJIACTMACC, BOJIOKOH; IPUMEHEHUE B
DKCIepUMEHTaIbHBIE METO/IbI pasnuYHBIX oTpacisax. Mcrnons3oBath
M3YUYEHHUS BEIIECTB U UX €CTEeCTBEHHO-HAYYHbIE METO/IbI
MpEBpAILCHUN: ® JIEeMOHCTpaLuu: — MO3HAHUS — HAOII0JaTh U
O3HAKOMJIEHHUE C 00pa3aMu OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT
Pabouyas nporpamma no xumum cpeaHero obuiero obpasosaHma MBOY «LLkona «109» 34


https://resh.edu.ru/subject/lesson/4777/conspect/170535/
https://resh.edu.ru/subject/lesson/4777/conspect/170535/
https://resh.edu.ru/subject/lesson/4777/conspect/170535/
https://resh.edu.ru/subject/lesson/4777/conspect/170535/

IMPHUPOJAHBIX U HCKYCCTBCHHBIX
BOJIOKOH, IINTACTMACC, KAYIYKOB

Hroro no pazneny

OO011ee KOJIMYECTBO 11O
POrpaMMe

34
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11 KIIACC

Ne
/11

HanmenoBanue
pa3zielioB U TeEM
y4eOHOTr 0
npeaMeTa

KomnuecTtBo
YacoB

[IporpammHoOe conepxanue

OCHOBHBIE BUJIBI ICATEIHHOCTH
OOyJarOIIIXCS

DNEeKTPOHHbBIE
pecypcehl

PaBILGJI 1. TGOpCTI/IIICCKI/IC OCHOBBI XMMHUH

1.1

Crpoenue
aTOMOB.
[leproguueckuit
3aKOH U
[lepnomueckas
cucremMa
XUMHYECKUX
anemeHToB J1.1.
MenpeneeBa

3

XUMHAYECKHMN IIEMEHT. ATOM.
CocTaB aToma, H30TOIIHI.
DJeKTpoHHast 000JI0UKa.
DHepreTudecKre ypoBHH,
MOAYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d-, f-smemenThr. OcoOEHHOCTH
pacrpeeneHus IEKTPOHOB 110
opOuTaAISIM B aTOMaX MajbIX U
OOJBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypaIusi aTOMOB.
[leprnoanueckuii 3aK0H U
[lepnoanueckas cucrema
XUMHYECKHUX raemeHToB 1. W.
MenpaeneeBa. CBs3b
NEePUOANYECKOI0 3aKOHA U
[leproanuecko cUCTEMBbI
XUMHUYECKHUX DJIEMEHTOB C
COBPEMEHHOW TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUs] CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX U CIOKHBIX BEILIECTB IO
rpynmaM v nepuojaM. 3HaueHHue
MEPUOJNYECKOr0 3aKOHA U CUCTEMBI

PackpbIBaTh CMBIC H3y4aeMbIX
MOHATUH (BBISBIISITH UX
XapaKTEpHbIE TPU3HAKH ),
yCTaHaBJIMBATh UX B3aHUMOCBSI3b.
PackpeiBaTh cMbICIT
nepuoandeckoro 3akona /[. 1.
MeHnneneeBa u AEMOHCTPUPOBATH
€ro CUCTEMATU3HPYIOLIYIO,
OOBSCHUTETLHYIO U
MPOTHOCTHYECKYIO (PYyHKITUH.
XapakTepu3oBaTh 3JEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKHUX
a1eMeHTOB 1—4 nepuooB,
UCIIOJIB3YS TIOHATHSA S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIH,
HYHEPreTUYECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCJIMHEHUM 10
nepuoJiaM 1 rpymnmnam
ITepunonnueckoit cucremsl . W.
Menneneesa

https://resh.edu.ru
[tv-
program/archive/
110
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XUMHUYECKHX 3emenToB 1. 1.
MenpeneeBa B pa3BUTUN HAYKHU.
DKCIEPUMEHTATIbHBIE METOBI
M3yYCHUS BEUIECTB U UX
MIPEBPAILICHUN:

e JlemoHcTparuu: Bumbr Tabmuig
«lIepnonnueckas cucrema
XUMHYECKHUX 3aemeHToB 1. 1.
MenaeneeBay»

1.2.

CrpoeHue
BCIIICCTBA.
Mmuoroo06pasue
BCILICCTB

CrpoeHue BeniecTBa. XUMUYECKAs
CBs3b. Bupl (KoBasleHTHAs
HETOJISIpHAs U MOJSpHAs, NOHHAs,
METAJJTNYECKas) U MEXaHU3MBI
00pa30BaHUsI XUMUYECKOMN CBSI3U
(oOMEHHBIN U
JIOHOPHOAKIETITOPHBIN ).
Bopoponnas cBsi3b. BaieHTHOCTS.
DIIEKTPOOTPULIATENIbHOCTh. CTEINEeHb
okucyieHusi. KaTMOHbBI U aHUOHBI.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MOCTOSTHCTBA COCTAaBa BEILIECTBA.
Tumel KPUCTAIIMYECKUX PELIETOK U
cBoiicTBa BemecTs. [lonsaTue o
JUCIIEPCHBIX cucTeMax. MIcTUHHbBIE
pactBOphl. KonmnuecTBeHHbBIE
XapaKTEPUCTUKH PACTBOPOB
(MaccoBas 107151 BEIIIECTBA B
pactBope). Kitaccuduxanus
HEOPTaHUYECKUX COETUHEHUM.
Homenkiatypa HeopraHuyeckux
BELIECTB. DKCIEPUMEHTAJIbHBIE

PackpbIBaTh CMBIC]T M3y4aeMbIX
MOHATHUM (BBIICTATH MX
XapaKTepHbIE IPU3HAKN) U
MPUMEHSTh ATU OHSATUSI TIPU
OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JIISI OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
Onpenenste BUAb XUMUYECKON
CBsI3M (KOBaJICHTHOM, MOHHO,
METaJUIMYECKOU, BOJOPOJIHOM) B
COCJIMHECHUSAX; TUI
KPUCTAJUIMYECKON PELIETKU
KOHKPETHOTO BEIIECTBA.
OnpenensaTh BaJIEHTHOCTh U
CTETIEHb OKUCICHUS XUMHYECKHUX
AJIEMEHTOB B COCUHECHUSX
pasnuyHoro cocrasa. [Iposoauts
BBIUHCIICHUS C UCITOJIb30BAaHHEM
TIOHSITHUS «MAacCOBast JOJIS
BEIIIECTBA B pacTBope». BrnaneTs
M3y4yaeMbIMU XUMUYECKUMHU
OHATUAMHU. OOBICHATH
3aBUCHUMOCTh CKOPOCTH

https://resh.edu.ru
/subject/lesson/55
81/conspect/1510
80/
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METO/Ibl U3yYE€HHS BEIIECTB U UX
MIPEBPAILICHUN:

e JlemoHCTpanuu:

— MOJIEJIN KPUCTAJUIMYECKUX
PEIIETOK.

e PacuérHrnle 3a1a4u:

— pacyeThl C UCIIOJIBb30BAHUEM
MIOHSATHS «MaccoBas J0JII
PACTBOPEHHOT'O BEIIECTBAY

1.3

XUMHYECKUE
peakumu

XUMHUYECKAs] pEaKIysl.
Knaccuduxanust XuMmu4eckux
peaKkuuii B HEOPraHU4YECKOU U
OPTraHUYECKON XMMHUH. 3AKOH
COXpPAaHEHUS MACCHI BEIIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALICHUS

OHCPIruu 1pru XUMHYCCKHUX PCAKIHAX.

CKOpOCTh peakuu, ee 3aBUCUMOCTh
OT pa3IMYHBIX (PaKTOPOB.
OO6patumblie peakiuu. XuMHUYECKOe
paBHOBecue. DaKTOPBbI, BIUSIONIUE
Ha COCTOSTHUE XUMHYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIMS.
CusibHbIE U cl1a0ble 3JIEKTPOJIUTHI.
Cpena BOAHBIX pacTBOPOB BEIIECTB:
KHUCJasl, HEUTpasbHasi, LIEI0YHas.
Bonoponnsiii nokazarens (pH)
pacTBopa. Peakiiuu noHHoro oomeHa
B OPraHUYECKOU U HEOPTaHUYECKON
xuMun. OKUCIUTETBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMHUYECKOUN peakinu OT
pa3nuYHbIX (AKTOPOB.
Onpenensitb XapakTep CMEIIEHUs
XUMHUYECKOTO paBHOBECHS B
3aBUCUMOCTH OT BHEILITHETO
BO3jeicTBUs (mpuHLun Jle
IllaTense). CocTaBasTh
YpaBHEHUS PEAKIIUN Pa3TUIHBIX
THUTIOB; TIOJTHBIC U COKPAIIEHHBIC
YpaBHEHUS PEaKIUii HOHHOTO
oOMEHa, yUIUTHIBAs YCIOBHSI, IPU
KOTOPBIX 3TH PEAKIIUU UIYT J0
KoHI1a. Micronb3oBaTh
€CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — IPOBEJICHUE,
HaOJI0ICHUE U ONTUCAHUE
XUMHUYECKOTO IKCIIEPUMEHTA
(IeMOHCTpaIlMOHHbBIE U
71a00paTOPHBIE OMBITHI,
MpaKTUYECKHUE paboThl): 1O
OTPENICIICHUIO CPEbl BOJIHBIX
PacTBOPOB BEIIECTB, PEAKIINI
HOHHOT'O0 0OMEHA, BIIMSTHUIO
pa3nu4HbIX (AaKTOPOB HA
CKOpOCTh peakiuii. CieaoBath
mpaBujIaM MOJb30BaHUS
XUMHYECKOW MOCYIOU U
1a60paTOPHBIM 000PYAOBAHUEM.
[IpencTaBusiTh pe3yabTaThI
XUMHUYECKOTO IKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUN U

https://resh.edu.ru
/subject/lesson/49
38/conspect/1511
06/
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[TonsiTue 00 3MEKTPOIN3E PACILIABOB
Y pacTBOpOB coseu. [Ipumenenue
ANEKTPOIN3A. DKCIIEPUMEHTAIbHBIE
METOJbl U3YUYCHUS BEIIECTB U UX
MIPEBPAILICHUN:

e JleMOHCTpauuu:

— pa3JIoKEHUE MEPOKCUAA BOAOPOAA
B [IPUCYTCTBHUH KaTaAJIA3aTOPA.

e JlabopaToOpHBIC OMBITHI:

— MPOBEJICHUE PEAKLINNA HOHHOTO
oOMeHa;

— OIIpPEAENIEHUE CPEABI PACTBOPOB
BEILIECTB C IIOMOIIIBIO
YHUBEPCAIIBHOTO UHAUKATOPA.

o [IpakTuyeckue padboTsi: No 1.
Binusinue paznuuHbix pakTopoB Ha
CKOPOCTh XMMHUUYECKOW PEAKIIHH.

e PacuérHrnle 3aqaun:
— pacyeTsl 10 YpaBHEHUSIM
XUMUYECKUX PEAKIIUMA, B TOM YUCIIC
TEPMOXUMHUYECKUE PACUETHI

JAC€JIaTh BBIBOAbBI HA UX OCHOBC.
HpOBOI[I/ITL BBIYHMCJIICHHSA 110
YPaBHCHUAM XHUMHUUYCCKHUX
peaKHHﬁ, B TOM 4HUCJIC
TCPMOXUMHUYICCKUC paC‘-IéTI)I

Uroro no pazneny
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Paznen 2. Heoprannueckast xumust

2.1

MeTtambel

6

Mertasutbl. [Tonoxenne MeTaanoB B
[Tepnoanyeckoit cucreme
XUMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
AIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtaiioB. O0mme hru3ndecKue
cBoiicTBa MeTaiuioB. [I[pumenenue
METaJUIOB B OBITY, IPUPOJC U

PackppIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIICTATH UX
XapaKTEpHbIE IPU3HAKK) U
MIPUMEHSTD 3TH TIOHITHSI TIPH
OTIMCAaHHUH COCTaBa M CTPOCHHMS
BEILECTB, IJIS1 O0OBSICHEHUS
OTJIEIIbHBIX (DAKTOB U SBJICHUIA.
OOBsACHITH 00IIIHE

https://resh.edu.ru
/subject/lesson/34
93/conspect/1512
12/
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TexHuke. CIiiaBbl METaIOB.
DNEeKTPOXUMHUECKUH Pl
HanpspkeHuit metaioB. OO1ue
CIIOCOOBI MOTYYEHUSI METaJIOB.
Koppo3zus metamnos. CiocoObt
3amuTHl 0T Koppo3uu. O01mas
XapaKTEPUCTHKA METAIUIOB TJIABHBIX
noarpymnn (IA-rpynna, IIA-rpynna)
[Teprnoanveckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB.
Amomuanil. AMQpOTEpHbIE CBOICTBA
OKCHJA Y TUJPOKCHUIA ATTFOMUHHUSI.
OO11as xapakTepuCcTUKa METANIOB
no6ouHbIx noarpyni (b-rpymm)
[lepuonnueckoii CUCTEMBI
XUMUYECKUX IJIEMEHTOB: MEJIb,
MHK, XpOM, XkeJie30. Baxxnenmme
COEIMHEHHSI METAJIJIOB (OKCH/IBI,
TUAPOKCHUIBI, COJIH).
DKcnepruMeHTaIbHbIE METObI
U3Y4YEHUS BELIECTB U UX
IIPEBPALLECHUN:

e JlemOHCTpanuu:

— KoJuteKIusl «MeTaibl U CIUIaBbI».
e JlabopaTtopHbI€ ONBITHI: —
B3aMMO/ICVCTBUE THAPOKCHUIA
AIIOMUHUA C PaCTBOPAMH KUCIIOT U
IeJIOYEH;

— Ka4€CTBEHHbBIE PEAKLIUH Ha
KaTHUOHBI METAJIJIOB.

e [IpakTuueckue paboTsr: Ne 2.

3aKOHOMEPHOCTU B UBMEHEHUU
CBOICTB 3JIEMEHTOB — METAJIJIOB U
X COCAUHEHUM C YUYETOM
CTPOEHHUS UX aTOMOB U
noJjioxkeHus B [lepuoanueckon
CHCTEME XMMHUYECKHUX SJICMECHTOB
. . Menneneena.
XapakTepusoBaTh (OMUCHIBATH)
00IIIMe XUMHYECKHE CBOMCTBA
METaJJIOB, MX BaXKHEUIIIHX
COEMHEHUH, MMOJITBEPKIAS 3TO
ONMCAHUE NMPUMEPAMHU YPABHEHH I
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKiuii; IPUMEHEHUE METAJJIOB
B Pa3JIMYHBIX 00JIACTAX, a TAKKe
HCTIOJIb30BAHUE UX JUISL CO3/TaHUS
COBPEMEHHBIX MaTEpUAJIOB U
TeXHOJOTUH. ONMUCHIBATH CIIOCOOBI
3alIUThl METAJUIOB OT KOPPO3HUH.
PackpeiBaTh CyniHoCTb
OKHUCJIUTEIBHO -
BOCCTAHOBUTEBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHUS
AIIEKTPOHHOTO 0ajaHca dTUX
peakuui. [TpoBoauTe peakuu,
MOJITBEPIKIAOIIME XaApPaKTEPHbBIC
CBOMCTBA U3y4Ya€MbIX BELIECTB,
pacrio3HaBaTh ONBITHBIM MyTEM
WOHBI METAJJIOB,
MIPUCYTCTBYIOIIUE B BOAHBIX
pacTtBopax. Mcnosb3oBaTh
€CTECTBEHHO-HAYYHBIE METO/IbI
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Pemenue s3xcnepuMeHTaIbHBIX
3ajJa4 no TeMe «MeTaluibly.

e Pacuérurle 3amaun:

— pac4eTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pPEaKLMH, €CIIU OJHO U3 BEILIECTB
JTaHO B BUJIE pacTBOpa C
OITPEJICJIEHHON MAacCOBOM JOJIEN
PacTBOPEHHOTO BEIIECTBA

NO3HAHUS — IPOBEJCHUE,
HAOJIIOJICHUE U OIIMCAHHE
XUMHUYECKOTO IKCIIEPUMEHTA
(1IeMOHCTpAIMOHHBIE U
71a00paTOPHBIE OIBITHI,
npakTH4ecKue paboThl).
IIpencraBiATs pe3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B
(dbopme 3anucu ypaBHEHUM
COOTBETCTBYIOIIMX PEAKIUU U
JIeNaTh BBIBOJIBI HA UX OCHOBE.
CremoBath npaBuiam
N0JIb30BAaHUSI XMMUYECKOM
NOCyAOH U J1abopaTOPHBIM
obopynoBanueM. [IpoBoauTh
BBIUUCJICHUS 110 YPaBHEHUSM
XUMHUYECKUX PEAKIUH.
CaMOCTOSTENbHO TIaHUPOBATh U
OCYUIECTBJISITH CBOIO
MO3HABATEJIbHYIO JEATEIbHOCTD;
NPUHUMATH AKTUBHOE YJacTHE B
rpynInoBoil yueOHoU
JeATEITbHOCTH

2.2

Hemeramiel

Hemerannel. [Tonoxenune
HeMmeTaiuioB B [lepuoanueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB
JI.11. MenpneneeBa 1 0COOCHHOCTH
CTpoeHUs aTOMOB. DU3NYECKHUE

CBOMCTBA HEMETAIIOB. AJUIOTPONHUSA

HEMETAJUIOB (Ha IpuMepe
KHCJI0poaa, cephl, hochopa u

yraeponaa). XMMHUYECKHE CBONCTBA

PackpbpIBaTh CMBICIT H3y4aeMbIX
MOHSATHH (BBIICTIATH UX
XapaKTepHbIE TPU3HAKU) U
MIPUMEHSTD ATH TOHSATHS TIPH
OTIMCAaHHUH COCTaBa M CTPOCHHMS
BEILECTB, IJIS1 OOBSICHEHUS
OTJIEIIbHBIX (DAKTOB U SBJICHUIA.
OO0BICHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHECHHUHU

https://resh.edu.ru
/subject/lesson/59
39/conspect/1513
19/
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BaYKHEUIIINX HEMETAJIIIOB
(rajmoreHoB, cepsbl, a3oTa, pocdopa,
yraepoja u KpeMuusi). OKCUIbI
HeMeTasuioB. Kucnopojconepxariue
KHUCIIOTHL. BojopoaHble coenuHeHus]
HEMETAJUIOB. DKCIIEPUMEHTAIbHBIE
METO/]IbI U3YUYCHHSI BEIIECTB U UX
MpEBpALICHUN: ® J/[eMOHCTpauuu: —
o0pa3iibl HEMETAIIOB; —
B3aMMOJIENCTBHE MEIU C a30THOU
KHMCJIOTOM Pa3InuyHON
KOHLIEHTpauuu. e JlaboparopHbie
OTIBITHI: — KAYECTBEHHBIE PEaKIINU Ha
aQHWOHBI U KATHOH aMMOHWUSI.

e [IpakTtuueckue padboTsl: No 3.
Pemenue skcriepuMeHTaTbHBIX
3ajay no teme «Hemeramib

e PacuérHnle 3a7a4u:

— pacyeTsl MacChl BEIIECTBA UITU
o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE WU
00BEeMy OJTHOTO U3 YUYAaCTBYIOIIHX B
pEaKIuy BEIIECTB; PacUueThl MaCCHI
(o6Bbema, KOJIMYECTBA BEIECTBA)
IPOAYKTOB PEAKIINH, ECITH OJHO U3
BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKUX
Y OPraHUYeCKUX
BEIIICCTB

Heoprannueckne u opraHndecKue
KkucioTel. Heopranmueckue u
OpraHUYeCKHUe OCHOBAHMUSI.
AMdoTepHbIE HEOPTAHUYECKHE U
OpTraHUYECKHE COCTUHCHUS.

CBOMCTB HEMETAJIJIOB U UX
COCIMHECHUH C YUETOM CTPOECHHUS
MX aTOMOB U TTOJIOKEHHUS B
ITepuoauueckon cucreme
XUMUYECKHX 3eMeHToB Jl. U.
MenneneeBa. XapakTepu3oBaTh
(omuChIBaTh) OOIINE XUMHUYECKHUE
CBOMCTBA HEMETAJLJIOB, UX
BA)KHEUIIINX COCIMHECHUM,
MOATBEPKAasi 3TO ONUCAHUE
IIPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKHUX
peakunil. XapakTepus3oBaTh
BJIMSIHUE HEMETAJUIOB U UX
COCIMHECHUN HA )KUBBIC
OpPraHU3Mbl; OIIMCHIBATH
IIPUMEHEHUE B PA3JIUYHBIX
00JacTsIX MPAKTUUECKON
JIESITETbHOCTH YEJI0BEKA.
ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKITY
HEOPraHUYE€CKUMU BEMIECTBAMH C
ITOMOUIBIO YPAaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX
peakiui. PackpbiBaTh CyIIHOCTh
OKHCJIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKLIUN
MOCPEICTBOM COCTABJIEHHUS
AJIEKTPOHHOTO 0ajaHca dTUX
peakuunii. [TpoBoguTh peakuumu,
MOATBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3Y4YaeMbIX BEUIECTB,

https://resh.edu.ru
/subject/lesson/49
60/conspect/1513
73/
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I'eneTnyeckast CBSI3b
HCOPTaHNYCCKHUX N OPTaHUYICCKUX
BCIICCTB

pacno3HaBaTh ONBITHBIM MTyTEM
aHUOHBI, IPUCYTCTBYIOIIKE B
BOJHBIX PACTBOpax.
Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUS —
MIPOBEICHKE, HAOTIOCHUE U
OTKCAaHUE XUMUYECKOTO
IKCIIEPUMEHTA
(IeMOHCTpAIIMOHHBIC U
71a00paTOPHBIE OMBITHI,
MPaKTUYECKHUE PabOThI).
[IpencraBiATs pe3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B
dbopmMme 3amnncu ypaBHEHUN
COOTBETCTBYIOLLIUX pEaKLUU U
JieaTh BBIBOJIBI HA UX OCHOBE.
CnenoBaTh npaBuiiam
MOJIb30BAHUS XUMUYECKOU
MOCYJI0i 1 JTaOOpaTOPHBIM
obopynoBanueM. [IpoBoauTh
BBIUHCIICHHS TI0 YPaBHEHUSIM
XUMHYECKUX PEaKIUH.
CamMOCTOATENBHO IIAHUPOBATH U
OCYUIECTBJISITH CBOIO
MO03HABATENBHYIO ICSITETbHOCTD;
MPUHUMATh AKTUBHOE YYaCTHE B
rpynInoBoil yueOHoit

JeSITEITHOCTH
Wroro o pazneny 17
Pasznen 3. Xumus v )KU3Hb
3.1 | Xumus v )Ku3Hb 4 Ponb xumuu B obecrieyeHIu PackpsiBaTh posib XUMUU B https://resh.edu.ru
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AKOJIOTUYECKOU, SHEPIrETUYECKOU U
MUIIEeBONM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/JaX ITO3HAHUS BEIISCTB U
XUMHUYECKUX PEaKIUH.
[IpencraBnenust 06 0OIMKUX HAYIHBIX
MPUHIHUIAX POMBIITUIEHHOTO
MOJTYYEHUS BaXKHEUIINX BEIECTB (Ha
MpUMepax MPOU3BOJICTBA aMMHAKa,
CEpPHOI KUCIIOThI, METAHOJIA).
YenoBek B MUPE BELIECTB,
MaTepUaJIOB U XUMHUUECKUX
pEAKLMI: XUMUS U 3J0POBbE
YEeJI0BEKa; MPaBUJIa UCITOJIb30BAHUS
JIEKapCTBEHHBIX MPEINapaTOB;
npaBuiia 0€30MacHOTO
WCII0JIb30BaHUs MpenapaToB
OBITOBOM XMMHUH B IOBCEIHEBHOM
»KM3HH. briToBasg XuMudaeckas
rPaMOTHOCTh

PELIEHNN DHEPrETUYECKHX,
CBIPBEBBIX U KOJIOTUYECKHUX
po0JIeM YeI0BEYECTRa,
OMUCHIBATH OCHOBHBIE
HaIlpaBJICHUS Pa3BUTUS
XUMHYECKOU HAYKHU U
texHojioruu. [I[pumeHsTh npaBuia
0e301acHOro OOpaIeHus ¢
BEILECTBAMH, UCIIOJIb3yEMbIMH B
MOBCEHEBHOM KM3HU, IPAaBUIIA
MOBEJCHUS B LEAX cOepeKEHUS
3I0pPOBbSI U OKPYIKAIOIIEH
MPUPOJIHON CPEJbl; TOHUMATD
Bpel (0OMacHOCTh) BO3JICUCTBUS HA
KUBbIC OPTAHU3MBbI
OIPEJEIICHHBIX BEUIECTB CMBICII
nokazaresns [IJIK, nosicHATs Ha
pUMEpPax CIOCOObI YMEHBIIECHUS
U TIPEJIOTBPAICHUS UX BPETHOTO
BO3JCUCTBUS. AHATU3UPOBATH U
KPUTHYECKHU OIIEHUBATh
uH(}OpMaIHIO, CBSI3aHHYIO C
XUMHUYECKUMU MPOIECCaMH U X
BJIMSIHUEM Ha COCTOSIHUE
OKPYKArOIIEU CPEBI.
Hcnonb30BaTh MOTYyYEHHbBIE
3HAHUS U MPEJCTABICHHUS O
cdepax nesaTeTbHOCTH, CBSI3aHHBIX
C HaAYKOM ¥ COBPEMEHHBIMU
TEXHOJIOTUSMU, KaK OCHOBY JIJIf
OpHEHTAIlNU B BBIOOpE CBOEH
Oynymieit mpodeccuoHaIbHON

/subject/29/
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nesirenbHocTh. [IpuHUMaTh
y4acTue B 00CYKJICHUHU IPoOieM
XAMUYECKOU U SKOJIOTUYECKOU
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO
npobJieMe U mpejiaraTh
BO3MOYKHBIEC MIYTH €€ PEIICHUS

Wroro no pazneny

OO01116€ KOJIMYECTBO
9acoB T10 ITPOrpamMme

34
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MNEPEYEHb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 1O KJIACCAM ITPOBEPAEMBbIX
TPEBOBAHWMH K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM
MHPOTPAMMBI CPEJHEI'O OBHIETI'O OBPA30BAHUSA U DJIEMEHTOB COAEPKAHUSA 110
XUMHUN
B denepasbHBIX M PETHOHANBHBIX MPOLEAYpax OICHKHM KadecTBa OOpa30BaHUS HCIIONB3YeTCs TEpeYeHb
(xomupuKkaTop) pacrpeneaeHHbIX MO KjlaccaM IMPOBEpsSEeMBbIX TpeOOBaHMI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM

00pa3oBaTeNbHON IPOTPAMMBI CpeTHETo 001Iero 00pa3oBaHus M SJIEMEHTOB COACPIKAHUS 10 XUMUH.

[TpoBepsieMbie TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOU porpammsl (10 kimacc)

Kon [IpoBepsieMbie MTpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSIEMOIO MIPOrpaMMBbI CPETHETO 00IIET0 00pa3oBaHuUs
pe3ynbTaTta
1 TeopeTnueckre OCHOBBI OPraHUYECKOW XUMHH
1.1 CdopmupoBaHHOCTH MPEACTABICHHUI O XUMUYECKON COCTABIISAIONICH €CTECTBEHHOHAYYHOM

KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUU SBJICHUHM TPUPOIbI, B YOPMUPOBAHUH MBITUICHHS
U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIIMOHATBHONW TPAMOTHOCTH, HEOOXOJUMON AJIs PELICHUS
MPAKTUYECKHUX 3a7a4 U SKOJIOTHUYECKH 000OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM cpenie

1.2 Brnanenue cucremMoll XMMHMYECKMX 3HAHUN, KOTOpas BKIIKOYAET: OCHOBOIIOJArarollue
MOHATUA (MOJIEKYJa, BaJCHTHOCTh, O3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKas CBsI3b, MOIb, MOJSIpHAs Macca, MOJSPHBIA 00BEM, YIIIEPOJHBIA CKeleT,
(yHKIMOHANBHASA TPYINA, paJuKal, H30MEpHUs, H30MEphbl, TOMOJOTUYECKUH PpsI,
TOMOJIOTH, YTJIEBOJOPO/bI, KUCIOPOA- U a30TCOAEpKAIIUE COCTUHEHUS, OMOIOTUYECKU
aKTUBHBIC BEIIECTBA (YTJIEBOIbI, JKUPHI, OTTKH ), MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOSHUS
opranudeckux BemectB A.M. ByTtiepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK
XUMHH, (DaKTOIOTHYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOIYYCHHH U O€30MacHOM
WCIIOB30BAaHUM BAKHEHIIMX HEOPTaHUYECKHMX M OPTaHMYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOU EATEITbHOCTH YEJIOBEKa

1.3 CchopMupoBaHHOCTh YMEHUH BBISABIATH XapaKT€pPHbIE IPU3HAKU MTOHATHUI, yCTaHABIUBATb
UX B3aWMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME IOHATUS MpPHU OINUCAHUH COCTaBa,
CTPOEHMS U NIPEBPALLEHUI OPraHNYECKUX COEINHEHUN

14 c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIlIeHHOI) (opMys OpraHHYeCKHX
BEUIECTB U YPaBHEHUI XUMHYECKMX pEakLui, H3rOTaBIMBATh MOJEIH MOJIEKYI
OpPraHMYECKUX BEIIECTB Ul WJUIIOCTPAlMM MX XHUMHYECKOIO U IPOCTPAHCTBEHHOTO
CTPOEHUS

1.5 CdopmupoBaHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJIEKHOCTh U3yYEHHBIX OPraHUYECKUX
BELIECTB 10 UX COCTaBY M CTPOEHHUIO K ONPEIEIIEHHOMY Kiaccy (IpyIIe) COeIUHEHUI
(YrneBomopoabl, KHUCIOPOJ M a30TCOJAEP)KALIUE COEAMHEHHUS, BBICOKOMOJIEKYIISPHBIC
COEJIMHEHUS ), 1aBaTh UM Ha3BaHU 10 cuctemaruieckoil Homenkinatype (IUPAC)

1.5 ChopMmupoBaHHOCTE YMEHUSI OMPENCNSITh BUABI XUMHUYECKOW CBSI3U B OPTaHUYECKUX
COCTMHECHUSX (OAMHAPHBIE U KPATHBIC)
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1.6

ChopmupoBaHHOCTh YMEHHUS NMPUMEHATDH: MOJIOKEHUS TEOPHUH CTPOEHUSI OPTaHUYECKUX
BemectB A.M. BytiepoBa st 00bsICHEHHSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT UX COCTaBa
Y CTPOEHHSI; 3aKOH COXPAaHEHHUS MacChl BELIECTB

VYraeBogopozasl. Kuciaopoacoaepikamuye 1 a30TcoaepKaliue opraHuyeckiue CoeMHEHus.
BricokoMoneKysipHbIE COSMHEHMS

2.1

ChopMupOBaHHOCTh ~ yMEHUH NPHUBOAWTH TPUBHAJIbHBIC HA3BaHUS  OTAEIBHBIX
OpPraHUYECKUX BEIIECTB (ITWUJIEH, NPONMJIEH, aleTW/IeH, 3TUJICHIJVIMKOJb, IJIMLEPUH,
denon, QopManpaerun, aneTanblerH]l, MypaBbHHAs KHUCIOTAa, YKCyCHas KHUCIIOTa,
OJICMHOBAsl KHUCJIOTa, CTEapUHOBAsl KUCIIOTa, INI0K03a, PPYKTO3a, Kpaxmaj, LeJUIr0J103a,
IJIMLKH)

2.2

ChopmupoBaHHOCTE YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (QHU3NYCCKUE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEICTABUTENICH PA3JIMYHBIX KJIACCOB OPTaHHYCCKUX
BelecTB (MeTaH, 3TaH, ATHJICH, MPOIHJICH, alleTUICH, OyTaaueH-1,3, MmeTmiOyraauen-1,3,
OEH30J1, METAHOJI, ATAHOJI, STHJICHIJIUKOJIb, TIIMIEPUH, (PEeHOJI, arleTabIeru/], MypaBbuHasI
M YKCYCHAasl KUCJIOTHI, TJIFOK03a, KpaxMall, IeJITI0I03a, aMUHOYKCYCHAsI KUCIIOTA)

2.3

CdopmMrpoBaHHOCTH YMEHUS UIUTFOCTPUPOBATH N'€HETUUECKYIO CBSI3b MEKIY TUIIMYHBIMU
[IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB  OPraHMYECKUX  BEILECTB  yYPaBHCHUAMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyI

2.4

ChopMupOBaHHOCTh yMEHHSI XapaKTEPHU30BaTh MCTOYHHKH YIIIEBOJIOPOIHOTO CHIPbS
(HedTb, MPUPOAHBII Ta3, yroiib), CIIOCOOBI UX MepepaboTKU U MPAKTUYECKOE IPUMEHEHHE
IIPOJYKTOB IEpepadbOTKU

XUMHUA U KU3Hb. PacueTsl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAy4YHOTO
MMO3HAHMS, UCIIONIB3YEMBbIX B XUMHH TPU H3YYEHUM BEIIECTB U XWMHUUYECKHX SIBIICHUU
(HabnrofeHue, M3MEpPeHHue, SKCIEPUMEHT, MOJAETUPOBAaHUE), UCIOIB30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIS TPUHATHS PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHSX,
CBSA3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

3.2

CdopmupoBaHHOCTH YMEHUH COOMIOaTh MTPAaBHIIA MOJIB30BAHUS XUMUUYECKOM MOCYAON U
1a0b0paTopHBIM 000pPYZAOBaHMEM, a TaKKe MpaBuia oOpalleHus C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIIHUSIMH IO BBIIOJIHEHUIO J1a00paTOPHBIX XUMHUECKUX OIBITOB

3.3

CchopMupoBaHHOCTb yYMEHUI IUIAHUPOBATh U BBIMNOJHATE XUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BELIECTB NPU HATPEBAHUHU, TIOJTyUEHHUE ITHIICHA U U3YYEHHE
€ro CBOWCTB, KaYeCTBEHHbIE PEAKIIMM OPraHMUYECKUX BEIECTB, I€HATYypalus OEJIKOB MpH
HarpeBaHuM, LBETHbIE pEAaKIMH OEKOB) B COOTBETCTBUU C TNPaBUJIAMH TEXHHUKHU
0€30macHOCTH TpU OOpaIleHUH C BEIIeCTBAMH U JIAOOPAaTOPHBIM 000PYHIOBAaHHEM;
MIPEJICTaBIATh PE3ybTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOLINX pPeakuil U (OpMYyIHUPOBATh BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTAaTOB

3.4

CchopMupoBaHHOCTh YMEHUH NPOBOAMTH BBIYHCICHHUA MO XMMHUYECKMM YpPaBHEHUSM
(Maccbl, 00beMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WITU MPOJIYKTa PEAKIIMH MO0 U3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB MU MPOJYKTOB PEAKIIHH)

3.5

CchopMupOBaHHOCTh YMEHMH KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(pOpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICcTBa MaccoBOW MH(popMaluu, cetb HTepHer

H Ipyrue)
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3.6

ChopMHUpOBAaHHOCT, YMEHHUN COOJIONATh MpPaBHJIa SKOJIOTHYECKH I1e71eCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH AESITETHLHOCTU B LENSAX COXPAaHEHUS CBOECTO 370POBBS U
OKpY’Karollled NPUPOJAHOW Cpelbl, OCO3HABaTh ONACHOCTh BO3JICHCTBHUS Ha JKUBbBIC
OpraHu3Mbl ONPENCIICHHBIX OPraHMYECKUX BELIECTB, IMOHUMas cmbica mnokazarens [1JIK
(mpeaenbHO TOMYCTUMOM KOHIIEHTPALUK ), TOACHATH HA MPUMEpax CIOCOOb YMEHBIICHHS
Y TIPEAOTBPALIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M UYEJIOBEKa

[TpoBepsiembie emMeHThI coaepskanus (10 kmacc)

Kon

[IpoBepsieMblIil 2IIEMEHT COAEPKAHUS

TeopeTnueckrne OCHOBbI OPraHU4YECKON XUMHUU

11

[IpeameT opraHnyecKoi XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE 1 3HAUCHHUE B MTOJTYYECHUU HOBBIX
BELIECTB M MaTepuaioB. Teopus CTpOeHHUs opraHudeckux coenuHeHuit A.M. Bytieposa, ee
OCHOBHBIE TTOJIOKEHUS

1.2

CrpykrypHble (pOopMysIbl OpraHuyecKuX BellecTB. I'omomnorus, usomMepus. XuMuieckas CBs3b B
OpPraHUYECKUX COEIMHEHUAX - OJIMHApHBIE U KpaTHbIE cBsA3H. [Ipencrapinenue o kiaccuduxanum
OpraHUYECKUX BELIECTB

1.3

Homenknatypa opraHuyecKkux COEIWHEHUHN (CUCTeMaThyeckas) W TpUBUAIbHBIC Ha3BaHUS
BOXHEHIIMX MPEIACTABUTENCH KIIACCOB OPraHUYECKUX BEILIECTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKUI psAll. MeTaH M 3TaH - MPOCTEUIINE IPEICTaBUTENIN
aJIKAaHOB: (PM3NYECKHUE U XMMUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUs U TOPEHNUs ), HAXOXKIEHUE
B IIPUPOJIE, IOJIyYEHUE U IPUMEHEHUE

2.2

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUN psan. OTWIEH U NPONWIEH - IpocTeiine
NPEJCTaBUTENIN AIKEHOB: (U3MYECKHEe W XMMHUYECKHE CBOWCTBA (peakiuM TUAPHUPOBAHMUSA,
raJIor€HUPOBAHMUS, THIpaTalliy, OKHCIIEHUS U MOJIMMEPHU3aLliN ), TOIy4eHNE U IPUMEHEHNE

2.3

Anxaauensl: Oyraguen-1,3 u MetunOyraauen-1,3: cTpoeHue, BaxxHEHINe XMMUYECKHE CBOMCTBA
(peaxuust monumepuzanum). [lonydeHne CHHTETUYECKOTO KaydyKa U pe3UHbI

2.4

AJNKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKUH psiA. ALIETUIIEH - MPOCTEUIIHNHA
MIPE/ICTaBUTENb AJIKMHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA (peakiuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALINHU, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHUE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MuUecKHe U XHUMHUYECKHE CBOMCTBAa (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJy4YeHHE M IpHUMEHEHue. Tolyosl: cocTaB, CTPOCHHE,
¢bu3nyeckre 1 XUMUYECKHE CBOMCTBA (peakIMy raJJOreHUPOBAaHUS U HUTPOBAHUS ), TOJTyYeHHE U
npuMeHeHne. TOKCHYHOCTh apeHoB. ['eHeTHdeckass CBA3b MEXAY YIVIEBOAOPOJaMH,
MIPUHAJIEKALUMH K Pa3IMYHbIM KJlaccam

2.6

[IpupoaHble HCTOYHUKHU YTII€BOAOPOAOB. [IprupoaHslii ra3 u nonytHele HeQTsHBIE ra3bl. HedTh
u ee mpoucxoxkaeHue. CrnocoObl mepepaboTKU HEPTH: MEPEeroHKa, KPEKHHT (TEPMUYECKUH,
KataguTuueckuit), mnuponu3. Ilpoaykrtel mnepepaboTku HedTH, UX NPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yToJib U IPOIYKTHI €r0 NepepadoTKu

Kucnoponcoaepxaiiue opraHu4ecKkue COeIMHEHUS
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3.1

[IpenenbHbIe 0IHOATOMHBIE CIIUPTHI. METaHOI U ATAHOMI: CTPOCHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peaklMy ¢ aKTUBHBIMU METAJIJIaMH, FaJIOF€HOBOJIOPOJIaMHU, TOPEHHE), IPUMEHEHHE.
Bonopoansie cBsi3u MexAy MOJEKyJIaMu COUPTOB. JlelicTBME MeTaHOIa U 3TaHOJIA HA OPTaHU3M
genoBeka. MHOTOATOMHBIE CHUPTHI. DTUICHIJIMKONb W TIUICPUH: CTPOCHUE, (PU3UYECKHe U
XMMHUYECKHE CBOMCTBA (B3aUMOCHCTBUE CO IETOYHBIMHA METAJIJIaMH, KAYEeCTBEHHAs peaKkius Ha
MHOT'0aTOMHbIE cnupThl). JlelicTBue Ha opraHu3m uesnoBeka. [IpuMeHeHue TriHIlepUHA U
STUJIEHTIIMKOJISA

3.2

deHon: CcTpoeHUE MOJICKYINBI, (QU3MUECKUE M XHUMHUYECKHE CBOicTBA. TOKCHMYHOCTH (eHOIa.
[Tpumenenue peHona

3.3

Anbreruapl U KeToHbl. PopManbAer, aleTanbIeru]]; CTpOeHUE, (PU3NUECKUEe U XUMHUYECKUE
CBOWCTBAa (pEaKLMU OKHCIEHHS U BOCCTAaHOBJIECHHUS, KAaUECTBEHHbIE PEAKIMU), MOJIy4YEeHHE U
IIPUMEHEHHE

3.4

OnHOOCHOBHBIE MpefeiibHbIE KapOOHOBbIE KHUCIOTHI. MypaBbUHAasi M YKCYCHasi KHUCIIOTBI:
cTpoeHue, (GU3NIECKue U XUMHIECKUE CBOMCTBA (CBOMCTBA, OOIIIME SIS Klacca KUCIIOT, PEaKIus
stepudukanmm), moiaydeHue u nupuMeHeHune. CTeapuHOBas H  OJICMHOBAS KHUCIIOTBHI Kak
MPEACTABUTEIH BBICIITUX KApOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOJOIIee JSHCTBHUE

3.5

CrnoxHable 3(pUpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 ciaoxHbIX 3¢upoB. JKuphl.
I'maponus xupos. [Ipumenenue xupoB. buonoruueckas poib )KHUPOB

3.6

VYraeBoasl: cocTaB, Kiaccu(uKalus YriaeBoJoB (MOHO-, JW- M Hojucaxapuibl). I'rokos3a -
MPOCTEHIIINIA MOHOCAaXapHJl: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3HUECKUE M XUMHUYCCKUE
cBoiicTBa (B3ammozelcTBue ¢ rugpokcugoM meau (II), oxucineHne aMMHAa4YHBIM PAaCTBOPOM
okcuzna cepedpa (I), BoccTaHOBIEHME, OpOKEHUE TJIIOKO3bl), HAXOXKACHHE B MPUPOJE,
npUMeHeHHe, Ouosoruueckas poib. @otocunres. Opykro3a kak u3oMmep riroko3sl. Kpaxman u
[eJUTI0N03a Kak HpupojHble monumepsl. CTpoeHHe Kpaxmaia U IeUTIoNo3bl. Pusnueckue u
XMMHYECKHEe CBOWCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAsl PEaKLUs C HO/I0M)

A3oTcoiepkalie OpraHn4eckie CoeIMHEHNs

41

AMMHOKHUCIIOTHI Kak aMdoTepHble OopraHuveckue coeauHeHus. DU3NYecKue W XUMUUYECKHE
CBOMCTBA aMHUHOKHUCJIOT (Ha MpUMepe TIIHIHMHA). buomornueckoe 3HAYEHHE aAMHUHOKHUCIIOT.
IlenrTuanl

4.2

benkn xak OPHUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCAWMHCHUS. HepBI/ILIHaSI, BTOpHUYHasA U
TpETUYHAsA CTPYKTYypa OcnkoB. XUMHYECKHE CBOMCTBA OEJIKOB: ruapoJmni3, JACHaTypaunud,
KauC€CTBCHHBIC pCAKIIUU Ha Oenku

BBICOKOMOIEKYIIIpHBIE COETMHEHUS

5.1

OCHOBHBIC TIOHATUS XHMHH BBICOKOMOJICKYJISIPHBIX COG)IHHCHHﬁI MOHOMCp, IOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpHU3AlNU, CPCAHAA MOJICKYJISAPpHAA Macca. OcHoBHBIC
MCTOAbI CHHTC3a BBICOKOMOJICKYJIIAPHBIX COC}II/IHGHI/Iﬁ - MOJIMMEPpHU3aNA U IMTOJIUKOHACHCAIIHUA

5.2

OKCIEPUMEHTAIbHBIE METOABl W3Y4YEHHUS BEUIECTB M MX IPEBPAIICHUI: O3HAKOMIIEHHE C
o0pa3llaMu TPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KayudykoB. Ilomydenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI
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[TpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
obpasoBarenbHOU nporpammsl (11 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMBbI CPEHETo 00111ero 00pa3zoBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

11

Biagenue cucreMoll XMMHMYECKMX 3HAHUM, KOTOpPAas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATUS (XMMHYECKHH DIICMEHT, aToM, JJIEKTPOHHas o00o0joYka aroma, s-, P-, O-
3JIEKTPOHHBIEC OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCT, JJIEKTPOOTPULIATEILHOCTD,
CTENEHb OKMCIEHMS, XMMUYECKas CBA3b, MOJIb, MOJSIpHAs Macca, MOJSPHBIA 00BeM,
KpUCTAJJIMYECKasl ~ pellIeTKa,  TUIBl ~ XMUMHMYECKHUX  peakuuil  (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U 3HJOTEPMUYECKHE, pPEaKIM MOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTBI,  HEJJEKTPOJUTHI, DJJIEKTPOJIUTHYECKAs  JUCCOLMALUsA, OKHUCIUTEINb,
BOCCTAHOBUTEJIb, CKOPOCTh XUMHUECKONW peakiy, XUMUYECKOE paBHOBECHUE); TEOPUU U
3aKOHBI (Te€OopUsl BJIEKTpOIUTHUYECKON aucconuauuu, Ilepuogmueckuit 3axon JI.U.
MenieneeBa, 3aKOH COXPaHEHHs MacChl), 3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XUMUH,
(aKTONIOTHUECKUE CBEICHHUSI O CBOWCTBAX, COCTaBe, IIOJNyYCHHH M OE30MacHOM
UCIOJb30BAHUM BAKHEMIIMX HEOPraHMYECKMX BELIECTB B OBITY M NPAKTUYECKOM
JESATEIbHOCTH Y€JI0BEKA

1.2

CpopMUpPOBAaHHOCT, YMEHUN BBISBISATh XapaKTepHbIE TMPU3HAKA M B3aUMOCBS3b
WU3YYECHHBIX IOHATUHN, IPUMEHATHh COOTBETCTBYIOILME NIOHATHS IIPU OIIUCAHUU CTPOCHUS U
CBOWCTB HEOPraHMYECKUX BEIIECTB M WX NPEBPALICHUI; BBISBIATh B3aHUMOCBA3b
XUMUYECKUX 3HAHUM C MOHATUSAMHM M IPEACTABICHUSIMHU APYIMX €CTECTBEHHOHAYYHBIX
MpEIMETOB

1.3

BJ'Ia)IGHI/Ie OCHOBHBIMH METOAAMU HAYYHOI'O MMO3HAHHUA BCHICCTB U XMMHYCCKUX SIBICHUH
(Ha6J'IIO)IeHI/IC, HU3MCPCHUC, SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/IC)

14

CchopMupOBaHHOCTb yMEHHUI ONpenensTh BaJEHTHOCTb M  CTENEeHb OKHUCJIECHHUS
XUMHAYECKHX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTaBa, BHJl XUMHYECKOH CBS3H
(KoBaJeHTHas, WOHHAs, MeETaJUIMYecKas, BOJOPOJAHAs) B  COEAUHEHUSX, THII
KPUCTAJUTMIECKON pElIeTKH KOHKPETHOTO BeIecTBa (aTOMHAs, MOJIEKYJIsIpHasi, MOHHAS,
MeTaJuIn4yecKas)

1.5

ChopmupoBaHHOCT, YMEHHMI ONpPENENSTh XapaKTep Cpelabl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUN

1.6

CdhopmupoBaHHOCT YMEHUS KJIacCCHU(PHUIIMPOBATh XMMHUECKHE PEAKIIMH MO Pa3TMYHBIM
MpU3HaKaM (YHCIIy M COCTaBY pPEarupyrolInX BEIIeCTB, TEIUIOBOMY 3(PdeKTy peakiuw,
W3MEHEHUIO CTEMEeHEeW OKHUCIEHHUS OJJIEMEHTOB, OOpPaTMMOCTH pPEaKIUuH, Y4YacCTHIO
KaTaJm3aTopa)

1.7

CdopmupoBaHHOCTH YMEHUIN COCTABIISTh YPAaBHEHUS PEAKIIMIA PA3IMYHBIX TUIIOB, ITOJIHbIE
U COKpAIllEHHbIE YPAaBHEHHsI PeaKIIMii HOHHOTO 0OMEHa, YUUThIBasl YCIOBUS, TIPU KOTOPBIX
9TH PEAKINU UAYT 10 KOHIIA

1.8

CpopMHUpPOBAaHHOCTE YMEHHI TMPOBOJWTH PEAKIMH, MOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pPa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

1.9

CdopmupoBaHHOCTh YMEHHI pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
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PEaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIHid

1.10

ChopMHPOBAaHHOCTh YMEHUH OOBSACHSTH 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIu OT
pa3nu4HbIX (HaKTOPOB

111

CdhopmupoBaHHOCTH YMEHUH OOBSICHATH XapaKTEP CMEIIEHUSI XUMUIECKOT'O PABHOBECHS B
3aBUCUMOCTH OT BHeEIIHero Bo3aeicTBus (mpuHiun Jle [llaTennbe)

O61ua;1 M HCOpPraHU4YCCKasA XUMMA

2.1

CdopMupoBaHHOCT, yMEHHH packpbiBaTh cMbIcH Ilepuoamdeckoro 3akona JI.M.
MenzaeneeBa M JI€MOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIMH

2.2

ChopmupoBaHHOCTE YMEHHI  XapaKTEepH30BaTh DJJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX dJeMeHTOB | - 4 mnepuomoB Ilepuomnyeckoil cHCTEMBl XUMHYECKHX
anementoB JI.M. MeHzeneeBa, UCMob3ys MOHITUA "s-, P-, d-35eKTpoHHBIE OpOUTaIU",
"SHEpreTUYecKre YpOBHH'", OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX
JJIEMEHTOB M HMX COEIMHEHUN 1o mepuojam u rpynnam llepuoanueckoil cucTeMsl
xumudeckux asemenToB .. Meneneera

2.3

ChopmupoBaHHOCT, YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHNE
TEeHETUYECKON CBSI3W MEXKIy HEOPraHMYECKUMHU BEIIECTBAMH C MOMOIIbIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUN

2.4

CdpopMUpoBaHHOCTH YMEHUM YCTAHABIMBATH MPUHAIIICKHOCTh HEOPTaHUYECKUX BEIIECTB
[0 UX COCTaBYy K OINpeAeNieHHOMY Kiaccy (Tpymme) CoequHeHUi (IpOocThie BEIIeCcTBa -
METaJUThl U HEMETaJUIbI, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH)

2.5

CdopmHrpoBaHHOCTh YMEHUH HCIOJB30BaTh XUMHUECKYI0 CUMBOJMKY JJII COCTaBJICHHUS
(GbopMyI1 BEIIECTB M YPAaBHEHUI XUMUUECKUX PEaKIMi, CHCTEMaTHUECKYI0O HOMEHKIIATYpy
(IUPAC) u TpuBHanbHbIE Ha3BaHUs OTJEJIbHBIX HEOPraHUYECKUX BELECTB (yrapHbIil ras,
YIJIEKUCIIBIN a3, aMMHAK, rallieHasl U3BECTh, HETallleHasl U3BECTh, IUThEBAs COJA, IUPUT U

ApyrHe)

2.6

CpopMHUpPOBAaHHOCT YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE XUMHUYECKUE
CBOMCTBA HEOPraHUYECKHUX BEIIECTB PAa3IMUHBIX KJIACCOB, MOATBEPK/IaTh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEX]y HEOPTaHMYECKMMHU BEIIECTBAMH C TOMOIIBI0 YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.7

ChopmupoBaHHOCTH YMEHUW TIIAHUPOBATH M BBITIONHSATH XUMUYECKUI SKCIIEPUMEHT
(paznoxeHne MEepoOKCHIa BOAOPOAA B MPHUCYTCTBUHM KaTaJM3aTOpa, OMPEICICHHE CPEIbl
pacTBOPOB BEILIECTB C IMOMOIIBI YHHUBEPCAIBHOIO HHAUMKATOPA, BIUSHUE Pa3JIMYHBIX
(hakTOpPOB HAa CKOPOCTh XUMHUYECKOU PEAKIINHU, PEAKIIMH HOHHOTO 0OMEHa, Ka4eCTBEHHBIE
peakiuu Ha cyibdaT-, KapOOHAT- U XJOPHUA-aHUOHBI, HA KAaTHOH aMMOHHUS, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a7a4 1o TemaMm "Metamel" u "Hemeramibl") B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH OE€30MacHOCTH TpU OOpaIlleHHH C BEIIeCTBAMU U JaOOPATOPHBIM
000pyI0BaHUEM; TIPEICTABIIATH PE3YIbTAThl XUMUYECKOTO SKCTIEPUMEHTA B JOpMeE 3aIUCH
ypaBHEHUN COOTBETCTBYIOIIMUX peakiuii U (HOpMyIHpPOBATh BBIBOABI Ha OCHOBE JTHUX
pe3yJIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHHU COOJIIOIATh TIPaBUIIA TTOJIb30BAHUS XUMHYECKOW TTOCYI0N 1
nabopaTopHBEIM 000pYIOBaHHMEM, a TaKKe TpaBuia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSIMH IO BBITOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB
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2.9

ChopmupoBaHHOCTh YMEHHMI XapaKTepH30BaThb XMMHMUYECKHE IPOLIECCHI, JIekKallue B
OCHOBE MPOMBIIUIEHHOTO TMOJYYEHUsI CEPHOM KUCIOTBI, aMMHaKa, a TaKKe
c(OpPMHUPOBAHHOCTH MPEJICTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX U IKOJIOTUYECKUX
mpo0IeMax XUMHUYECKOTO MTPOU3BOJICTBA

XUMUS U )KU3Hb. PacueTsl

3.1

CdopmupoBaHHOCTB MPEACTABICHUI 0 XUMUIECKOM COCTABJISIONICH €CTECTBEHHOHAYIHOM
KapTUHBI MUPA, POJIH XUMUHU B TO3HAHUHU SIBJICHUI PUPO/IbL, B GOPMUPOBAHNUN MBIIILICHUS
U KYJbTYpbI TUYHOCTH, €€ (YHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMON JJIsT PEIICHUS
MPAKTUYECKHX 3a/1a4 U 3KOJOTUYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/10POBBIO U
MPUPOIHOM cpee

3.2

ChopmupoBaHHOCTh YMEHHI KPUTHUYECKH aHATH3UPOBATH XUMHYECKYIO HH(OpMAIHIO,
MOJTy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpeACTBa MAacCOBOH KOMMYHHUKAIIUH, CETh
WNutepuer u apyrue)

3.3

CpopMUpPOBAaHHOCTh YMEHHUN COOJIOATh MpPaBHJIa SKOJIOTHYECKH 1EJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH AESITEIbHOCTU B LIENSAX COXPAaHEHUSI CBOETO 370POBbS U
OKpY>Karolle IPUPOTHON CPeIbl

3.4

Oco3HaBaTh ONACHOCTh BO3JEUCTBUS Ha YKUBbIE OPraHU3MBbl OINpPEAEIECHHBIX BEIECTB,
noHuMast cmbica nokaszarenst IIJIK, moscHsaTh Ha mpumepax crnocoObl YMEHbILEHHUS U
MIPEIOTBPALLEHHUS UX BPEIHOIO BO3AEMCTBHS Ha OpraHU3M YeoBeKa

3.5

ChopMHPOBAaHHOCT YMEHHH NPOBOAUTH BBIYHCICHUS C HCIIOJIB30BAaHUEM IOHSTHS
""MaccoBasi JI0Jisl BEIIECTBa B pacTBOpe”, 00bEMHBIX OTHOUICHUH Ta30B MPH XUMHUECKUX
peakuusaxX, Macchl BEUIECTBA WM 00BbEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00beMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOTO 3¢ddexra
peaKkIMM Ha OCHOBE 3aKOHOB COXPAHEHHUsl MacChl BEIIECTB, NMPEBPAIIECHUs U COXPAHEHUS
SHEPTUU

ITpoBepsiemble aneMeHThI coaepxkanus (11 kmacc)

Kon

[IpoBepsiemMbIil 2IEMEHT COAEPKaHUS

TeopeTnyeckre OCHOBbI XUMUU

11

XuMHuuecKui 351ieMeHT. AToM. SIpo atoma, H30TOMbl. DJIEKTPOHHAS 000JI0YKA. DHEPTETUUECKUE
YPOBHH, MOAYPOBHH. ATOMHBIC OpOHTanH, s-, P-, d-ameMeHTh. OCOOCHHOCTH pacrpeieCHus
AJNIEKTPOHOB MO OpOUTANSAM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPHOJOB. DJIEKTPOHHAsS
KOH(UTYypaIysi aToMOB

1.2

[Tepuonnueckuii 3axoH u [lepuoanueckas cucrema xumMudeckux 3yemeHToB .M. Menneneesa.
Csa3p mepuoanyeckoro 3akoHa u llepumogmdeckodl cucreMbl XUMUYecKux 3iemeHToB JI.M.
MeHeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM TPOCTHIX U CIOKHBIX BEIIECTB IO TPyImaM |
nepuoaM. 3Ha4eHUE NePUOJUIECKOTO 3aKOHA B Pa3BUTUU HAYKHU

1.3

Crpoenue BemiecTBa. XUMHUYECKasi CBA3b. BUIBI XUMUUYECKON CBSI3M (KOBaJ€HTHAs! HENOJspHas
U TOJIsIpHAasi, MOHHAs!, MeTaJuinyeckas). VIoHbl: KaTHOHBI U aHMOHBL. MeXaHnu3Mbl 00pa3oBaHUs
KOBAJICHTHON XUMHUECKOU CBsA3U (OOMEHHBIN M IOHOPHO-aKLIENTOPHBIH ). BogopoaHas cBs3b
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1.4

BanenTHOCTb. DneKTpOOTpUIIATENLHOCTh. CTENEHb OKUCICHUS

1.5 BemectBa MOJNEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBAa BEIECTB OT THUIA
KpUCTAJUIMYEeCKON pemeTku. [loHsATHe o aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOUIHBIE
pactBopbl. MaccoBas 0Jisl BELIECTBa B paCTBOPE

1.6 Knaccudukanus Heoprannyecknx coenHeHnii. HomeHkmatypa HeopraHn4eckux BEIeCTB

1.7 Xumuueckass peakius. Kiaccupukanmuss XUMHYECKHX pEakIUii B HEOPraHUYECKOH U
OpraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUs U MPEBPAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX

1.8 CKOpOCTb peakiuu, €e 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9 OOpatumble peakuuu. Xumuueckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HA COCTOSIHUE
xumudeckoro paBHoBecus. [Ipunnun Jle Illarense

1.10 |Dnekrpomutrdeckas auccoruanys. CuibHbIE U caa0dbie 37eKTpoiuThl. Cpea BOJIHBIX pAaCTBOPOB
BEIIECTB: KUCIas, HeHTpaabHas, menovyHas. Peakuuu noHHoro ooMeHa

1.11 | OxucaurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIU

2 Heoprannueckas xumus

2.1 Hewmeramnsl. [lonoxenue Hemeramwios B llepuoguyeckoi cucteMe XuMHUYECKUX 31eMeHToB J[. 1.
MenneneeBa W OCOOCHHOCTH CTpO€HHUS aToMOB. DU3HUYECKHE CBOMCTBA HEMETAJLJIOB.
AJoTponus HeMeTaIoB (Ha MpuUMepe KUCIopoa, cepsbl, hocdopa u yriaeposaa)

2.2 XUMHUYECKUE CBOMCTBA BAKHEUIITNX HEMETAJLIOB (IaJOr€HOB, Cephl, a30Ta, (hocdopa, yriaepona u
KpPeMHHSI)) W HMX COCIUHEHHH (OKCHUIOB, KHCIOPOJCOAEPKAIMIMX KHUCIOT, BOIOPOJIHBIX
coenuHenuil). [I[puMeHeHne BaXKHEUIINX HEMETANIOB U UX COEIMHEHUN

2.3 Meraubl. [lomoxenne MeramnoB B llepuomgmyeckoil cucreme XMMUYECKUX 3ieMeHToB J[.U.
MenpneneeBa. OcCoOCHHOCTH CTPOCHHMS DJEKTPOHHBIX 000J04YeK aToMOB MeTauioB. OO0miue
¢usnueckue coiicTBa MeTainoB. CIIaBbl METaIOB. DNEKTPOXUMUYECKUHN PNl HAMPSIKEHHUHA
METAJIOB

2.4 XHWMHYECKUE CBOMCTBA BaXHEHIINX METAJUIOB (HATPUM, Kajdui, KaJblUi, MarHui, allfOMUHUM,
IIUHK, XpOM, XKeJie30, MeIb) U HX coeAuHeHud. OOmme CrnocoObl MOJYyYEHUS METAIUIOB.
[IpuMeHeHne MeTaIoB B OBITY U TEXHUKE

2.5 I'eneTnyeckast CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAICKALIUX K PA3TMUYHBIM KJlaccaM

3 XuMus ¥ )KU3Hb

3.1 Ponp xumun B obecriedeHMHM 3KOJIOTUYECKOW, YHEPreTHYecKOd W MUIeBoi 0e30MacHOCTH,
pa3BUTUU MeAUIUHBL [ToHSATHE 0 HAYYHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUN

3.2 [IpeacraBnenuss 00 0oOMMUX HAYYHBIX MPUHIIUAINAX TPOMBIIUICHHOTO TMOJYYSHHUS BaKHEHITUX
BellecTB. YenoBeK B MHpE BEIIECTB U MaTE€pUalOB: BaXXHEHIINE CTPOUTENIbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKd, CTEKJO, KepaMuKa, MaTephaibl I JJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPAJIbHbIC yI0OpEHUS

3.3 XuMHS U 3I0pOBbE YETIOBEKA: MpPaBUJIa UCIIONb30BaHUS JIEKAPCTBEHHBIX MpenaparoB, MpaBuia

0€301acHOT0 UCIOIb30BAHMS MPenapaToB OBITOBOM XUMHUHU B TOBCETHEBHOM KU3HU
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[Tpu pazpaboTke paboueii mporpaMMbl B TEMAaTUYECKOM TJIAHUPOBAHUH YITSHBI BO3MOYKHOCTH MCITOJIH30BAHUS
ANEKTPOHHBIX (LIU(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB, ABJISIOMIUXCA YICOHO-METOAMYECKUMHU MaTepuagaMu (MyIbTUMEINITHBIC
IPOrPAMMBI, HJIEKTPOHHBIC YYEOHUKHU U 3aJIaYHUKH, SJICKTPOHHbIE OMOIMOTEKH, BUPTYaJIbHbIE JIA0OPATOPUH, UTPOBBIEC TPOTrPAMMBI,
KOJUIEKITUH IIUGPOBBIX 00pa30BaATEIBHBIX PECYPCOB), UCTIOIB3YEMBIMU JIJI1 00YYEHUS! U BOCIIUTAHUS PAa3IMUHbIX TPYIII

M0JIb30BATEJICH, MTPEICTABICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BUJIE U PEATU3YIOMUMHU TuaakTHdeckre Bo3mokHoctu UKT,
coJiepKaHUEe KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHUH.
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