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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha ypOBHE CpenHEro olImiero odpa3oBaHus pa3zpaboTaHa Ha OCHOBE
®depnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparuny,
TpeOoBaHUIl K pe3yiapTaTaM OCBOEHHS ¢enepanbHOH 00pa30BaTeNIbHON MPOrpaMMbl CPEAHETO
obmero oo6pazoanuss (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM
oOpazoBatensHoM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHus ydyeOHOTO mIpeaMmeTa
«Xumusi» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit deneparuy, peaau3yrIuXx OCHOBHBIE
o0Opa3oBaTeyibHbIE MPOTrpaMMbl, U OCHOBHBIX IOJOXKE€HUN «CTpaTeruyu pa3BUTHsS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IIpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTke MpOorpaMMbl [0 XUMHUH, K OMpPe/IeJIeHUI0 001Iel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHSI OOYUAIOLIUXCSA CPECTBAMH yueOHOro mpeameTa «XuMHs IS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KoHIenTyanbHble monoxkenus ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIEJIeH, COJEpIKaHUs, Pe3yJIbTaTOB OOy4YeHHS U TPeOOBAaHWI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHHME,  IOJIY4aeMOE€  BBINYCKHHKaMU  00IIeo0pa3oBaTeabHOM
OpraHM3alyy, SBJISETCS HEOTHEMIIEMON YacThio UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILIAIOLIIM
ATaIoM peaju3alli Ha COOTBETCTBYIOILEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
LEJIOCTHOW CHCTEME XUMHYECKOro 00pa30BaHMS. DTH IEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB
npupobl, GOPMUPOBAHUS MUPOBO33PEHUSI M OOIICH KyJIbTYphl UEIOBEKa, a TaKKe DKOJIOTUYECKU
000CHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3/10pOBbIO U NMPUPOAHOMN cpene. Peanusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA YPOBHE CPEIHEro OOIMIEro oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeaMera «XUMHsS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbl B IPOrpaMMe 10 XUMHH C
yuéToM crnenuPpuKyd HaAyKHu XUMUH, € 3HAYCHUs B MO3HAHUU MPHUPOJABI U B MaTepUATbHON KU3ZHU
oOmiecTBa, a Takke C Y4€TOM OOWUX Iesied W MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero obiero oopazoanus B Poccuiickoit deneparuu.

XUMHS KakK 3JI€MEHT CHUCTEMBbl €CTECTBEHHBIX HayK HIPaeT 0COOYI0 pojib B COBPEMEHHOM
UBWIN3ALMK, B CO3JJaHMM HOBOH 0a3bl MaTepHaabHOM KyibTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBHOTO HAyYHOTI'O MBIIUIEHHUS, B CO3JaHHUE LIEJIOCTHOTO MPECTaBICHUS 00
OKpY’KaroIlleM MHUpE KaK O €JUMHCTBE MPHUPOAbI M YEIOBEKa, KOTOpoe (GOpMHUpYeTCs B XUMHUHU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSMHU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYTMMHM €CTECTBEHHBIMH HayKaMH, XMMHS CTajla HEOThEMJIEMOU
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOJIMMBIM YCIOBHEM YCIEHIHOTO TPYJIa U KU3HU KaXJI0TO WiIeHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3MJaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHUI
HarpaBJIeHa Ha pelleHue rI00albHbIX MPo0IeM YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM,
HHEPreTUYECKOM, MUILEBON, FKOJIOrHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSL.

B coorBercTtBUM € 0O0mKMMH LENSIMM W TPUHLIUIAMH CpPEAHEro OOIIero o0pa3oBaHUS
conepkanue npenmera «Xumus» (10-11 kmaccebl, 0a30BbIil YpOBEHb M3Y4YEHHs]) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYAOLIMXCS, HEOOXOTUMYI0 UM s
BBIPAOOTKM MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocrapnsitoliuMu mpeaMeTa « XUMHs» SBISIOTCS 0a30Bble Kypehl — «OpraHudeckast XUuMus»
u «OO0m1as U HeopraHu4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUEHHEM 3HaHUH W3
oOuiei xumun) U oprannyeckoil xumuu. dopMupoBaHre JaHHOW CUCTEMbl 3HAaHUN MPU U3YUYEHUU



npeaMera o0ecrneyuBaeT BO3MOXHOCTb PACCMOTPEHMsI BCErO MHOI00Opasus BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHIA XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Opranuueckass xumus» u «OOIIas 1 HeopraHudeckas
XUMHA» cOpMHUpOBaHA B IpPOrpamMMe M0 XMMHUM HAa OCHOBE CHCTEMHOIO NOJX0/a K HM3Y4YEHUIO
y4yeOHOro Mmarepuaga M OOYCIOBIEHAa HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAHMH Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpUBAIOTCS Ha YpPOBHE KJIACCUYECKOM TEOPUU CTPOECHMSI OPraHMYECKUX COEAMHEHUH, a
TAK)K€ HAa YPOBHE CTEPEOXMMMUYECKHX M DJIEKTPOHHBIX IPEICTABICHUN O CTPOCHHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTUU — OT YIVIEBOJOPOIOB [0
CJIOKHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIMHEHHMH. B Kypce oOpraHMyeckoil XWMHUHM TMOIYy4aroT
pa3Butue cQOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIepBOHAYATIHHBIC
IPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIacCU(UKALMOHHBIX IPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Tonq HOBBIM yIJIOM 3peHUsT B TpeaMeTe «XuMHs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpOBHE OCHOBHOrO 0Omero o0pa3oBaHUs TEOPETUYECKHH MaTepuan |
(akTOJIOrMUeCKUe CBEJCHHS O BEIIEeCTBAX W XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHW4eckas XUMUs» 0O0ydaroUIMMcs NPEAOCTaBIAETCS BO3MOXHOCTb OCO3HATh
3HaUEHUE MEPUOJUUECKOI0 3aKOHA C O0IIETEOPETUYECKUX U METO/I0JIOTMUECKUX MO3ULU, TI1y0xke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH ITOTO 3aKOHA — OT 00001maronieit 10 00bsICHSIOmEH 1
MPOTHO3UPYIOLIEH.

Envnasg cucreMa 3HaHMM O BaKHEHIIMX BEIECTBAX, MX COCTABE, CTPOCHUHU, CBOMCTBAX U
IPUMEHEHUH, a TAKXXE O XMMHUYECKUX PEaKLUsAX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHsercds B Kypcax 10 wum 11 kimaccoB sineMeHTaMHM — COAEpXaHHs, HMMEIOIKUMU
KyJbTYpPOJOIMUECKMI M NPUKIAJAHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSA3M XMMHMHM C [JpYI'MMHM HayKaMH, pPAacKpbIBalOT €€ poJib B II03HABATEIBHOM U
IIPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAKEHUS K IpoIeccy
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECCKHUX TPHJIOKEHHH XWMHUH, MOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh WH(GOPMALMIO U NPUMEHATh €€ A MONOJHEHUs 3HAHWH, pelieHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIBHBIX MCCIEI0BaTENbCKUX 3aj1ad. B memnom copepxanue
yuebHoro npeamera «XuMHs» JaHHOTO YPOBHS M3YYEHHS OPUEHTUPOBAHO HAa (POPMHUpPOBAHHUE Y
00yYaroImuxcsi MUPOBO33PEHUECKOW OCHOBBI JUIsI TMOHUMaHMA (PUIOCOPCKUX HAEH, TaKuUX Kak:
MaTepHaIbHOE €IUHCTBO HEOPraHMYECKOT0 M OPraHMYeCKOro MHpa, OO0YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTaBOM U CTPOCHHMEM, MIO3HABAEMOCTh NMPUPOAHBIX SBJICHUIN MyTEM dKCIIEpUMEHTA U
pelleHns TNPOTUBOPEUMH MeEXAy HOBBIMH ()aKTaMH U TEOPETUYECKUMH IPEANOChUIKaAMH,
OCO3HaHME POJIM XUMHHM B PEIICHUH SKOJIOTMYECKHUX IMpoOsieM, a Takxke MpobiemM cOepekeHus
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUHA U MaTepUaJIOB.

B nnane pemenus 3a1a4 BOCIMTAHUSA, Pa3BUTHS U COLUANN3ALMU 00YYaIOIIUXCS TPUHSATHIE
IpOrpaMMOil MO XUMHMHM TOJIXOJbl K OIpPENEICHUIO COAEPKAHHUS U IOCTPOCHMSI IpeaMeTa
npeaycMaTpuBaoT (OpPMHpPOBAHHWE YHHUBEPCAJIbHBIX Y4YeOHBIX JCWCTBUM, HMeLMX 0a3oBoe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATENBHOCTH: peIIeHUs IpobieM, MOUCKa, aHau3a U 00paboTKU
uH(poOpMallii, HEOOXOAUWMBIX Jii NPUOOpPETEHHs] ONbITa MPAKTHUYECKON M HCCIeN0BaTEeIbCKON
JeSTeIbHOCTH, 3aHUMAIOIIEel Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpakTuke npenojaBaHus XMMUHU Kak Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus, Tak U Ha
YPOBHE CpeiHero oouiero oOpa3oBaHMs, NMPH OIpPEICIICHUN COJepPKATEIbHON XapaKTepUCTUKU
nened W3y4deHHsl IpeAMeTa HalpaBlIEHHEM MEepBOCTENEHHOW 3HAYUMOCTU TPaJULMOHHO
npusHaércss  (GOPMUPOBAHME OCHOB XMMHYECKONM HayKh Kak o00JIacTU  COBPEMEHHOI'O
€CTECTBO3HAHHUS, IPAKTHUUYECKOMN JIEATEIHHOCTH Y€IOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOI



KyabTypbl. C METOAUYECKOW TOYKM 3pPEHUS] TaKOW MOAXOJ K OINPEICICHUIO LEeNeH H3y4YEHHS
IpeIMeTa SIBJISIETCS BIIOJIHE OTIPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHHS TJIABHBIMHM LEISMH HM3Y4YCHHS MpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (dopMuUpOBaHHE CHCTEMbl XHMHUYCCKMX 3HAaHMHA KaK BaKHEWIIEW COCTABIISIOUICH
€CTECTBCHHO-HAYYHOW KApTUHBI MHUpPA, B OCHOBE KOTOPOH JI€KaT KIIFOUEBHIC MOHSTHS,
dbyHIaMEHTAlIbHbIC 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
NOHMMaHHE CYNIHOCTH JOCTYIHBIX OOOONICHWI MHUPOBO33PEHYECKOTO  XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE NPEJCTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peaKluid, HEOOXOMUMBIX JUIsi TMPUOOPETCHHs] YMEHUW OPHEHTHUPOBATHCS B
MHUpE BEIIECTB U XMMHUYECKHX SIBIICHHI, UMEIOIIUX MECTO B MPUPOJEC, B MPAKTHUYECKOU U
TIOBCEIHEBHOM JKU3HU;

e pa3BHUTHE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOIIOJeHNEM U 00BICHEHUEM
XUMHUYECKOTO OJKCIICPUMEHTAa, COONIOACHHEM TIpaBUJ OE30MacHOr0 OOpalieHus ¢
BCIIICCTBAMH.

Hapsiny ¢ sTuMm, conepkaTenbHas XapaKTepHCTUKa IeJied W 3ajad M3y4eHUs NpelMera B
nporpaMMe o XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMU IPHOPHUTETAMHU B
cucrteMe cpenHero odmiero oopasoanus. CeroiHs B MPENoJlaBaHUM XUMUU B OOJBIICH CTENEeHU
OTHAETCsl MPEANOYTEHUE MMPAKTHUECKOW KOMIIOHEHTE COJIEpyKaHUs 00yUeHUs, OPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHHKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIIaJICIONIEr0 He HA0OPOM 3HAHUH,
a (YHKIIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIHOCOOAMH W YMEHHSMH aKTHBHOTO TOJNYYCHHS
3HAHWIA U IPUMEHEHUS UX B PEATbHOM JKU3HH TSI PEIICHUS TPAKTUICCKHUX 3a71ad.

B cBsi3M ¢ 3THM IIpH U3YYCHUU TIpEAMETa «XUMUS» JOMUHHUPYIOIIEEe 3HAUCHHE TPHOOPETAIOT
TaKue [eJH U 337a4M, KaK:

ajanTanys oO0yJaroIIUXCs K YCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA, (HOPMHpPOBAHHE
WHTCIJICKTYalbHO  PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEIbHOMY TPHUHSATUIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX J>KU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

(dbopMUpOBaHUE Y 00YJAFOIIMXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIINH ), MMEIOIIIHX
VHHBEpPCATbHOE 3HAYCHHE I PA3JIMYHBIX BHJIOB JIEATEIBHOCTH: PEIICHHS MPOOJIeM, TOWCKa,
aHanmuza U 00paboTku uHpOpManKMK, HEOOXOMUMBIX ISl MPUOOpPETEHHS OMbITa ACSITENbHOCTH,
KOTOpasi 3aHMMaeT BaXXKHOE MECTO B IMO3HAHWUM XWMHHU, a Takxke Uid OIEHKH C TMO3ULUN
IKOJIOTHYECKON OC30IMaCHOCTH XapaKTepa BIMSHHS BEIICCTB W XUMHYECKHX IIPOIECCOB Ha
OpraHu3M YeJIOBEKa U MPHUPOIHYIO CPELY;

pa3BUTHE T03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEMH
0o0y4aromuxcsi: CIMOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBBIE 3HAHHMS MO XHMHU B
COOTBETCTBUU C >KH3HCHHBIMHU IOTPEOHOCTSMH, HCIIOH30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIONCKA W aHaju3a Yy4eOHOW W HAay4HO-TIONMYJIAPHOW WH(POPMAIUU XUMHUIECKOTO
COJIepKaHUS;

dbopMUpOBaHNE U PA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTHUYECKOTO MBIIUICHUS,
HaOJIFO1aTeIEHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUH M ITPOBEJICHUN XUMUYIECKOTO IKCIIEPUMEHTA,

BOCTIUTaHHUE Y OOyYaIONUXCsl YOS)KIEHHOCTH B TYMAHUCTUYECKOW HANPaBIEHHOCTU XUMHUH,
e€ BaXHOH pONM B pEIICHUH TIN0OaIbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIF30BAHNUSA,
MIOTIOJTHCHHST DHEPTETHUECKUX PECYpCOB W COXPAHEHUS TMPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPHUPOJIC U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETCHHS



OTBITa WCIOJIB30BAHUS TOJYUYCHHBIX 3HAHWUW JUIS MPUHATHS TPAMOTHBIX PEIICHHUN B CHTYAIlMsX,
CBsA3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B ydeOHOM miaHe cpemHero oOIiero oOpa3oBaHUsS MPEIMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpPeAMETHON 001acTH «ECcTeCTBEHHO-HAYYHBIC MPEAMETHI.

OO01ee 4YMCIO YacoB, OTBEACHHBIX JUIS M3YYCHHMsS XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
oO1ero oopazoBanusi, cocraBisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kiacce —
34 yaca (1 gac B HEENIO).

COJAEP/KAHUE

ba3oBblii ypoBeHb

OcCHOBBI OprannyecKoil XuMHuH

[losiBnieHue M pa3BUTHE OPraHUYECKOM XMMHHU Kak Hayku. [Ipeamer opraHM4eckoi XMMHH.
MecTo 1 3HaYeHHE OPraHUYECKONM XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHME KaK IOpAIOK COCIMHEHHS aTOMOB B MOJIEKYJE COIVIaCHO HX
BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUSI TEOPUHU XUMHUECKOTO CTPOEHMSI OPraHUYECKUX COEAMHEHUN
AM. byrnepoBa. YrinepoaHslii CKeJIET OpraHU4ecKor MOoseKyibl. KpaTHOCT XMMHUYECKOM CBS3H.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT XHMMHUYECKOTO CTPOEHHS MouieKyid. M3omepus u HU30MEpBHI.
[Tonstue o QyHkumoHanbHOM Tpymnne. IIpuHIMIB KIacCUpUKAMKY OPraHUYECKUX COCIUHEHHH.
Cucremarnyeckass MEXIyHapoOAHas HOMEHKIATypa U NPUHIMIBI 00pa3oBaHHWs Ha3BaHUUN
OpPraHMYECKUX COCTUHEHUM.

Ankanbel. Cmpoenue monexkynol memana. l'omonoruueckuid psj ajnkaHoB. ['omosoru.
Howmenknarypa. M3omepus yriepoaHoro ckenera. 3aKOHOMEPHOCTH HW3MEHEHMs (u3nyecKux
cBOiicTB. XMMHMUECKHE CBOMCTBAa (HA TMpUMEpEe METaHa U JTaHa): peakUuu 3aMEeLICHUS
(raJloreHMpOBaHKE), JETUIPUPOBAHUS KaK CHOCOOBI IOJyYEHHUS BAKHEHIIMX COEAMHEHUH B
OpraHMuYeckoM cuHTe3e. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MHCTOYHHUKOB TEIUIa B
HOPOMBIIIJICHHOCTH M ObITy. HaxokiaeHue B mpupoae M NpPUMEHEHue alkaHoB. [lowamue o
YUKTIOAKAHAX.

Ankenbl. Cmpoenue monekynvl smunena. I'omonornyeckuil psn ankeHoB. Homenknarypa.
N3omepust yriepoIHOro CKeJIeTa U MOJI0KEHUS KPaTHOM CBSI3U B MOJIEKYJE. XUMUYECKHE CBOMCTBA
(Ha mpuMepe 3TUJICHA): peaKkK MPUCOeINHEHNs (TaloTeHUpOBaHue, 2uopuposanue, TuapaTanus,
2UOpo2aIoeeHuposanue) Kak crocod MmoydeHus: (PyHKIIMOHAIBHBIX MPOU3BOIHBIX YTIIEBOJIOPOIOB,
ropenus. [lonumepusanus dTUIIEHAa KaK OCHOBHOE HAIIpaBJIEHHUE €r0 MCHojiab30BaHus. [lonuatunen
KaK KpYIHOTOHHQ)XHBII MPOJTYKT XUMHUYECKOT0 MPOU3BOACTBA. [[pMeHeHne aTuneHa.

Ankanuensl U kaydyku. [TonsTue o0 ankagueHax Kak YriaeBOJOpOJax C JBYMs JBOWHBIMU
cBsa3simu. [lonmumepuszanus nuBuHuMia (OyragueHa-1,3) kak crnoco® MONMY4YEHMs] CHHTETHYECKOTrO
Kay4yyka. HaTypanbHbIi U CHHTETUYECKUN KaydyKd. Bynkanusanusa kaydyka. Pesuna. I[lpumenenue
KaydyKa U pe3HHBbI.

Ankunbl. Cmpoenue  moaekyivl — ayemuneHa. 1'OMOJOTMYECKMM  psJl  AJKUHOB.
Homenknarypa. M3omepust yriiepogHOrO CKelleTa W IIOJIOKEHUs KpPaTHOM CBSI3M B MOJIEKYIIE.
XuMHUECKUe CBOMCTBa (Ha MpHMEpe alleTUIICHA): PeaKkUMU NPUCOEAMHEHUs (TaloreHupoBaHHE,
2uopuposaunue, TUIpaTaIUs, eUOPO2AIO2EHUPOBAHUE) KaK CTIOCO0 TTOIYYSHUS MTOJTUMEPOB U IPYTUX
MIOJIE3HBIX NPOAYKTOB. ['OpeHMeE aleTHiIeHa KaK MUCTOYHUK BBICOKOTEMIIEPATYypHOrO IIAMEHH JJIS
CBapKH M pe3ku MeTauioB. [IpuMeHenue anerusieHa.

Apensl. beH3011 Kak IpeacTaBUTENIb apOMaTHUECKUX YIIIEBOAOPOAOB. Cmpoenue monexynvl
benzona. XUMHUECKHE CBOWCTBA: peaklMM 3aMelleHus (TaloreHMpoBaHue) Kak Croco0 MOoaydeHHs
XUMHUYECKHX CPEJICTB 3alIUThl PACTEHWH, MpHUCOeNWHEHHs (THAPHUPOBAHME) KaK JI0KA3aTEeNbCTBO
HenpeeNnbHOro xapakrepa 6enzona. Peakuus ropenus. [Ipumenenne 6ensona.

Cruptel. Knaccugukanus, HOMEHKIATypa, U30MepUsi CIMPTOB. METaHON M 3TAHON Kak
MPEJICTAaBUTENIN TPEJENbHBIX OJHOATOMHBIX CHUPTOB. XHMHUYECKHE CBOWCTBAa (Ha MpuMeEpe
METaHOJla M 5TaHOja): B3aWMOJICHCTBME C HATpHUEM KaK CII0CO0 YCTAHOBICHHS HaJIHYUs
TUAPOKCOTPYIIIBL, PEAKIMs C TaJOT€HOBOJOPOAAMU KaK CIoco0 MONy4YeHHUs pacTBOPUTENEH,



JeruapaTanus Kak Crocod MOoNlydeHHs STWiIeHa. Peakuus TOpeHus: CHHPTHl KaK TOILTUBO.
[IpumeHneHne MeTaHoa 1 dTa”oaa. GU3MOI0rMYecKoe AEUCTBHE METAHOJIA U OTAHOJIA HA OPraHU3M
4eJI0BEKA. DTUJICHTIIMKOJIb U TJIMUEPHUH KaK MPEACTaBUTEIM IIPEIEIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHass peakuus Ha MHOIOATOMHBIE CIMPTBI M €€ INPUMEHEHHE JUIsl paclo3HaBaHUs
[JIMLEPUHA B COCTaBE KOCMETHUYECKHUX CpelCTB. lIpakTHueckoe mpHMEHEHWE 3TUIICHIJIUKOJIA U
[JIALIEpUHA.

@enon. CrpoeHue Mosekynsl (eHona. Bszaumuoe enusanue amomos 6 Mofekyne ¢henoaa.
Xumuueckue ceolicmea: 63aumooelcmeue ¢ Hampuem, UOPOKCUOOM HaAmMpus, OPOMOM.
[Tpumenenue ¢penona.

Anpaeruapl. Metananb (dhopManbIerua) W dTaHalb (aleTanbJeTy/]) Kak MpeJICcTaBUTEIIH
IpelenbHbIX anbaeruioB. KauecTBeHHbIE peakuMM Ha KapOOHWIbHYIO Tpymnimy (peaxius
«cepedpsHOro 3epkana», B3aumojeiictBue ¢ rugpokcuaoM Meau (II) m ux mpumeHenue aus
OOHapyXeHHsI TPEICNIbHBIX aJIbJAETUIOB B IMPOMBIIUIEHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH
anpaeruaoB. [Ipumenenue Gopmanbaernia u aneraibIeruia.

KapOoHOBBIE KHCIOTHI. YKCYCHAst KHCJIOTA KaK MPEJCTaBUTEINb MPEAeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOMCTBa (Ha NpUMEpe YKCYCHOM KHCJIOThI): pEaklUH C
MeTaJlJlaMl, OCHOBHBIMU OKCUJAMM, OCHOBAHHUSMHU U COJIIMU KaK IOJATBEP)KICHHE CXOJICTBA C
HEOPraHMYeCKUMH KUCJIOTaMu. Peakius sTepudukanuy Kak crocod MoiaydeHus CI0XKHbIX 3(UpPOB.
[TpumeHneHue ykcycHo# kucioTsl. [IpencraBienne o BhICIINX KapOOHOBBIX KUCIIOTAX.

Crnoxuble 3¢upsl 1 xupbl. C0KHbIE F3QUPBl KaK TPOIYKTHI B3aUMOAECHCTBUS KapOOHOBBIX
KACIOT co crnupramu. [IpuMeHeHHe CIOXHBIX J(QHUPOB B MNHUIIEBOH u  mapdroMepHOi
HOPOMBIIIICHHOCTH. JKUpBbl Kak CIOXHbIE 3(QUPBl INIHLEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenbHble W KMBOTHBIE JKHMpBI, MX cCOCTaB. Pacrio3HaBaHHE pacTUTEIbHBIX JXUPOB Ha
OCHOBaHUU MX HENpEIENbHOro Xxapakrepa. Ilpumenenue xupoB. ['uaponus wim oMbUIEHHE KUPOB
Kak croco0 MpPOMBIIIICHHOTO MOMYYeHHs COJEeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA KaK COJIU
BBICHIMX KapOOHOBBIX KHCJIOT. Morolue cBoiicTBa MbLIa.

VYraeBoasl. Knaccudukanus yrneBonoB. Haxoxaenue yrieBogoB B mpupoze. 1 mroko3a kak
anpaeruaocnupt. bpoxxenue rimoko3sl. Caxaposa. [ uopoausz caxaposwvl. Kpaxman u 1eJu1107103a Kak
OHoJOrMYecKre MOoauMepbl. XHUMHYECKHE CBOWCTBA KpaxMana M LEJUI0JI03bl  (THAPOJIU3,
KayeCTBEHHasl peakius ¢ HOJOM Ha KpaxMall U ee MpUMEHEHHe JUid OOHapyXEeHHUs Kpaxmala B
npoAykrax mnuraHus). IlpumeHeHune u Ouonoruueckas poib yrieBoaoB. Ilonsarue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

Nnentudukanuss OpraHu4ecKUX COEIUHEHUH. [enemuueckas c6sd3b MedxHcoy Kiaccamu
opeanuyeckux coeounenui. TUIBI XUMUYECKUX PEaKkIHii B OpraHu4ecKOi XMMUH.

AMuHOKHCHOTEI M Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIOTHI Kak aMm@oTepHbIe
opranuueckue coenuHeHus. IlentuaHas cBA3b. buonormdeckoe 3Ha4YeHHE O-aMHUHOKHCIIOT.
O6nacTu NMpUMEHEHHUsT aMMHOKHCIIOT. benku kak nmpuponnsie 6uonoaumepbl. CocTaB U CTpOeHUE
O6enkoB. XMMHMYECKHE CBOWCTBA OENKOB: TMAPOJIM3, AeHaTypauus. OOHapyxeHHE ONKOB NpHU
MOMOIIM Ka4yeCTBEHHbIX (LBETHbIX) peaknuil. I[lpeBpaimieHuss O€JKOB MNHIIM B OpraHU3ME.
buonorndeckne GpyHKIUN OENKOB.

Teopernyeckue 0CHOBbI XUMUU

Crpoenue BemectBa. CoBpeMeHHasi MOJICNIb CTPOCHHUS aToMa. DJIEKTPOHHAsI KOH(PUTypaIus
atoma. OcHogHoe u 8030)dicoeHHble cocmosanus amomos. Knaccuukaius XuMHIECKUX dJIEMEHTOB
(s-, p-, d-amementbr). OCOOEHHOCTH CTPOEHHUS SHEPTETHYCCKMX YPOBHEH aroMoB d-3JIEMEHTOB.
Ilepuoanueckas cucremMa xumuuyeckux osnemeHToB J[.MI. MenneneeBa. PuU3MYECKUN CMBICIT
ITepuoanueckoro 3akona /[[.M. MenneneeBa. [IpuunHbl U1 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB
AJIEMEHTOB M UX COEIMHEHHH MO Mepruogam U rpymnmnaM. DJIEKTPOHHAs NPUPOia XUMUUECKOU CBSI3H.
DIIEeKTPOOTPUIIATETLHOCTE. BUIBI XUMHUYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, METAJUTHYECKas,
BOJIOPOJIHAS) U MEXaHU3MbI ee oOpazoBaHus. Kpucmannuueckue u amopguvie eujecmsa. Tunwvi
KPUCMAIUYECKUX Deuemor (AmoMHas, MOJEKYI[APHAs, UOHHAA, MeMmAaliuyeckas). 3asucumocmo



Qusuueckux ceolicme eeujecmea om muna Kpucmaiiuieckol peuwiemxu. IIpuauHel MHOrooopasus
BEUICCTB.

XuMuyeckue peakuuu. ['omMoreHHele U rereporeHHble peakiuu. CKOpOCTb peakliuu, €€
3aBUCUMOCTb OT PpA3JIM4YHBIX (AKTOPOB: NPUPOABI PEArupyroIlUX BEIIECTB, KOHIEHTPALUU
pearupyromux BEUIeCTB, TEMIEPATYphl, IUIOMAAM PEAKUUOHHOW IIOBEPXHOCTH, HaJIU4Ms
Katanuzaropa. Poip karanu3aTopoB B IPUPOJE U NMPOMBIIUIEHHOM Npou3BoAcTBe. OOpaTuMocTh
peakuuii. XMMHYECKOE pPaBHOBECHE M €ro CMEIIEHHE I0J JCHCTBUEM pa3IHyYHBIX (PaKTOPOB
(KOHLIEHTpalMs PEareHTOB WIM HPOAYKTOB pPEaKLMHU, JaBJIE€HUE, TeMmIeparypa) Uil CO3JaHHs
ONTUMAJIBHBIX YCIOBUM IIPOTEKAHUA XMMHUYECKHUX IPOLECCOB. Jucnepchule cucmemsl. [lonamue o
Konnouoax (301u, 2enu). Memunuvie pacmeopsi. Peakuiuu B pacTBOpax 3J1eKTPOIUTOB.pH pacTBopa
KaK IO0Ka3aTellb KUCIOTHOCTH cpelbl. I 'maponus comneil. 3HayeHHe THAPOJIN3a B OMOJIOTHMYECKUX
0OMEHHBIX npoueccax. OKHCIUTENTbHO-BOCCTAHOBUTEIILHBIC peakuuu B IIPUPOJIE,
IIPOM3BOJCTBEHHBIX  IpoLEecCaX M JKU3HEACSITEIBHOCTH  OpraHu3MoB.  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOICTBA NMPOCTHIX BEIIECTB — METAUIOB IJIABHBIX M MOOOYHBIX MOArPYIII
(Menp, JKene30) M HEMETaUIOB: BOJAOPOJA, KHUCIOPOAA, TaJIOTEHOB, CEphl, a30Ta, Qocdopa,
yriepoja, kpemHus. Koppo3uss MeTamioB: BUABI KOPPO3UH, CIOCOOBI 3alUThl METAIJIOB OT
KOPPO3HU. DNeKmpoau3 pacmeopos u pacniasos. llpumenenue 31eKmpoau3a 6 npoMblUIeHHOCHU.

XUMHUA U )KU3Hb

Hayunble meronbl no3HaHus B XuMuu. Mcrounuku xumuueckoil uHpopmaruu. Iloumck
UHPOpPMALUK 110 HA3BaHUAM, HIECHTH(UKATOpaM, CTPYKTYpHBIM QopmynaM. MoenupoBaHue
XUMHUYECKHX IIPOLIECCOB U SIBICHUW, XUMUYECKUU aHAAU3 U CUHMe3 KaK METOJbl HAay4dHOIO
MO3HAHUS.

Xumus u 3p0poBbe. JlekapcTBa, (epMeHTbI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC BOJBI.
[TpoGiieMbl, CcBsA3aHHBIE C MPUMEHEHHMEM JIEKApCTBEHHBIX IpernaparoB. BpelHble NPUBBIYKU U
dakTopsl, paspylIalolide 310pOBbE (KypeHHE, YIOTpeOJeHHE aJKOrojisi, HapKOMaHUs).
Panmonansnoe nutanue. [Tuwesvie 006asku. OCHOBbL NUWEEOU XUMUU.

XuMmHs B MOBCEIHEBHOH >ku3HU. Motole u uuctsmme cpeacrsa. Cpedocmea 60pvobi ¢
ObIMOBLIMU HACEKOMBIMU: penelienmbl, uncekmuyuovl. CpeacTBa JUYHON TUTHEHBI 1 KOCMETUKH.
[TpaBuna Oe3onacHOl pabOThHl C €IKMMH, FOPIOYMMHU U TOKCHYHBIMU BELIECTBAMH, CPEACTBAMHU
OBITOBOM XMMUHU.

XUMHSL U CeNbCKOE XO3dicTBO. MuHepanbHble M opranmdeckue ymoopenus. Cpenctsa
3alIUThl PACTEHUU.

Xumus U dHepreTuka. [IpuponHsle HCTOYHUKH YIIIEBOAOPOAOB. IIpUPOIHBIN U MOIYTHBIN
He(TsIHOM Ta3bl, UX COCTaB W Hcnoyib3oBaHue. CoctaB HEPTH U ee mepepadoTka. HedrenpoaykThl.
OxraHoBoe uuncino OeHsuHa. OxpaHa OKpykaromed cpensl npu  HedTenepepaboTke U
TPaHCIIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HCTOUHUKH SHEPTUH.

Xumust B crtpoutenbcTtBe. Llement. berton.Ilogbop onTUMambHBIX — CTPOUTEIBHBIX
MaTepUajoB B MPAKTUYECKON JEATENLHOCTH YeJIOBEKa.

XuMus U 3Kojorus. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl U €ro MOCIEACTBHS.
Oxpana rugpocdepsl, 10o4YBbl, aTMOChEps, GIOPHI U payHbl OT XUMUYECKOTO 3arpsi3HEHNUS.

Tunsl pacyeTHbIX 3a1a4:

Haxoxnaenue MonekynasipHOH (OpMysibl OpraHMYECKOTOo BELIeCTBa MO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSLIMX B €r0 COCTaB, WJIM 110 IPOIYKTaM CrOpaHUsl.

Pacuetsl MmaccoBoit 1011 (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH.

Pacuersl maccel (0ObeMa, KOJNMYECTBA BEILIECTBA) MPOAYKTOB pPEAKIMM, €CIM OJHO W3
BEIIIECTB JJAHO B U30BITKE (MMEET TPUMECH ).

Pacuersl MaccoBoif miaM OOBEMHOH OJM BBIXOAA MPOAYKTA PEAKIUH OT TEOPETHUECKH
BO3MO>KHOTO.

Pacuets! TemoBoro 3¢ dexra peakuuu.

Pacuetbl 00bEMHBIX OTHOLIEHHH ra30B IPU XUMUYECKUX PEaKLIUsX.



Pacyersr Maccel (0ObeMa, KOJMMYECTBA BEIIECTBA) MPOAYKTA PEAKIHMH, €CIH OJIHO U3
BEIIICCTB JIAHO B BHJIC PACTBOPA C ONPEACIICHHON MaCCOBOM JI0JICH paCTBOPEHHOTO BEIIIESCTRA.

IIprumepHbIe TeMBbI IPAKTHYECKUX PA0OT (HA BHLIOOP YUHTEJIA):

KauecTBeHHOE onpenienieHue yriaepoja, BOAOPOIa U XJIopa B OpraHU4eCKUX BELIECTBAX.

KoHctpynpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYJ OPIraHMYECKUX BEIIECTB.

Pacno3naBaHue miaacTMacc ¥ BOJIOKOH.

[TonyyeHue UCKyCCTBEHHOIO LIENKA.

Pemenue skcriepuMEHTANBHBIX 33ja4 Ha MOJIYyYEHHE OpraHU4YEeCKUX BELIECTB.

Pemrenne skcnepuMeHTANbHBIX 337]a4 HA PACIIO3HABAHUE OPIaHUYECKUX BEIIECTB.

WnenTudukanis HEOPraHM4eCKUX COeTNHEHUN.

[Tonydenue, cobupanue U pacrio3HaBaHUE ra30B.

Pemienue skcnepuMeHTANIBHBIX 3a7a4 0 TeMe «MeTaibD».

Pewrenne skcnepuMeHTaNbHBIX 3a4a4 110 Teme «Hemeramnsy.

Pemenue skcneprMeHTaIbHBIX 3a7ad 1o Teme «l'eHeTnueckas CBs3b MEXIYy KiaccaMu
HEOPraHUYECKUX COECTUHEHUI.

Pemenne skcnepuMeHTaNbHBIX 3a7au 1o Teme «l'eHeTnueckas CBS3b MEXIYy KiaccaMu
OpPraHUYECKUX COETUHEHUI.

[Tonyyenue 3THIIEHA U U3yYEHUE €r0 CBOMCTB.

[TonyyeHnue yKCyCHOM KUCIOTHI U U3yUYE€HHE €€ CBOMCTB.

I'mpponus xupos.

W3rotoBnenue Mbuia pyqyHon paboTHI.

XUMUA KOCMETHYECKUX CPEACTB.

HccnenoBanmne cBOWCTB OENKOB.

OCHOBBI IUILIEBON XUMUHU.

HccnenoBanue nuieBbix J00aBOK.

CBolicTBa 0JHOATOMHBIX U1 MHOTOQTOMHBIX CIIUPTOB.

XHUMHYECKUE CBOMCTBA albJACTUIOB.

CuHre3 cioxHOro 3upa.

['maponus yrineBoaos.

YcTpaneHue BpeMEHHOM JKECTKOCTH BOJIbI.

KauecTBeHHBIE peaKIIMM Ha HEOPraHUUYECKNE BELIECTBA U UOHBI.

HccnenoBanue BIUSHUSA Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOHN peaklnu.

OnpeneneHne KOHLIEHTPAIMHU PacTBOpa aCKOPOMHOBOM KUCIOTHI METOJJOM TUTPOBAHUSI.

10 kJacc

ba3oBblii ypoBeHb

OCHOBBI OpraHN4YecKO XUMHUH

[losiBieHne M pa3BUTHE OPraHMYECKOW XMMHUHU Kak Hayku. [IpenMer opraHMuecKkod XMMUHU.
MecTo 1 3HaYeHHE OPraHUYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHMYECKOE CTPOCHHE KAK MOPSANOK COEIMHEHHs aTOMOB B MOJIEKYJIE COIJIaCHO HX
BaJICHTHOCTH. OCHOBHBIE IOJIO)KEHUSI TEOPUU XMMHUYECKOTO CTPOEHMSI OPraHUYECKUX COEIMHEHUN
A.M. bytnepoBa. YriaepoaHblii CKeJIeT OpraHM4YecCKOr MOJIeKyJbl. KpaTHOCTh XMUMHUYECKOU CBSI3H.
3aBUCHMOCTb CBOMCTB BEIECTB OT XMMHUYECKOTO CTPOEHUs MojeKyd. M3oMepus U H30MEpHI.
[Tonstue o ¢QyHkuMoHanbHON rpymnne. [IpuHIMIB KIacCUPUKAUU OPraHUYECKUX COEeIWHEHUH.
Cucremaruueckass MEXJIyHapoAHas HOMEHKJIATypa U NPUHIMUNBI 00pa3oBaHMs Ha3BaHUUN
OPraHUYEeCKUX COCTUHECHUH.

Ankanbl. Cmpoenue monekynrvl memana. l'oMonoruueckuil psjg ankaHoB. ['omororu.
Homenknarypa. M3omepus yriaepogHOro ckenera. 3aKOHOMEPHOCTH W3MEHEHUs (U3HUECKUX
cBOWCTB. XMMHYECKHE CBOWCTBAa (Ha NpUMEpe MeTaHa M J3TaHa): pPEaKIHUUd 3aMeIleHUs



(raloreHUpOBaHKE), NETUIPUPOBAHUS KaK CHOCOOBI IOJNyYEHUS BAKHEHIIMX COCJUHEHUH B
OpraHM4ecKOM CcuHTe3e. l['opeHHMe MeTaHa Kak OJUH U3 OCHOBHBIX HMCTOYHUKOB TEIUIa B
IPOMBIIUIEHHOCTH U ObITy. HaxonaeHwe B mnpupojae M NpUMEHEHUE ankaHoB. [lonamue o
YUKTLOANIKAHAX.

Ankenbl. Cmpoenue monexynvl smunena. I'omonornyeckuit psj ankeHoB. Homenknarypa.
M30oMepust yriepoaHOro CKejleTa U MOJOXKEeHHUs KpaTHOM CBSI3U B MOJIeKyJie. XUMUYECKHEe CBOWCTBA
(Ha mpuMepe ATUIIEHA): peaKLUK MPUCOEAUHEHNS (IaJIOT€HUPOBAaHUE, 2UOpuUposanue, TUIpaTalus,
euopozanocenuposanue) Kak crnoco0 monydeHus: pyHKIHMOHAIBHBIX IPOU3BOAHBIX YIJIEBOJOPOJIOB,
ropenus. [lonumepu3sanus 3TUIEHA KaK OCHOBHOE HAIIpaBJIEHUE €0 MCNoib3oBaHus. [lonuatunen
KaK KpyITHOTOHHAXHBIN MPOJYKT XMMUYECKOT0 MPOU3BOJCTBA. [IpuMeHeHune 3TuieHa.

Ankanuensl U Kayuayku. [lonstue o0 ankagueHax Kak YrieBOJOPOAax C IBYMs JBOWHBIMU
cBsa3aMu. [lonmumepusanus nuBuHMiIa (OyragueHa-1,3) kak cnoco0 MOMY4EHUS CHHTETHYECKOIO
Kaydyka. HaTypanpHbIi U CUHTETUYECKUN KaydyKd. Bynkanusanusa kaydyka. Pesuna. I[Ipumenenue
KayuyyKa U PEe3HHBI.

Ankunbel. Cmpoenue  Mmoaekyivl — ayemuneHa. 1'OMOJOTMYECKMM  psJ  aJKUHOB.
Howmenknarypa. M3omepust yriepoJHOro ckejeTa W IIOJIOKEHHUS KpaTHOM CBA3M B MOJIEKYIIE.
XuMHYecKue CBOMCTBA (Ha MpUMEpE aleTHIIEHA): peaklUuu MNpUCOeIMHEHUs (rajJlor€HUpOBaHUE,
euopuposanue, TUAPATAINS, 2UOPO2ATI02eHUPOBAHUE) KAK CTIOCO0 MOTYYeHHs TIOTUMEPOB U JIPYTHX
MOJIE3HBIX NPOAYKTOB. ['OpeHHe areTusieHa Kak HCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHU IS
CBapKM U pe3ku MeTayuloB. [IpuMeHeHue aneTuieHa.

Apenbl. beH3011 Kak mpeacTaBUTeNlb apOMaTHUECKUX YIIIEBOAOPOAOB. Cmpoenue monexynvl
Oensona. XMMHUYECKHE CBOMCTBA: PEAaKLMU 3aMelIeHUs (raloreHUPOBAHUE) KaK CIIOCO0 MOIydYeHUs
XUMHUUYECKUX CpEACTB 3alUThl PAacTEHUI, NPUCOENNHEHUs (TUAPUPOBAHUE) KAaK JTOKA3aTelIbCTBO
HenpeieabHOro xapakrepa 6ensona. Peakius ropenus. [Ilpumenenue Oensona.

Cruptel. Knaccugukarysi, HOMEHKIATypa, M30MepUs CHHPTOB. MeETaHOT M STaHON Kak
IPEJCTaBUTENIN TPENeNbHbIX OAHOATOMHBIX CIMPTOB. XHMHYECKHE CBOICTBa (Ha IpUMepe
METaHojJa M 9JTAaHOJA): B3aUMOJCICTBHE C HATPUEM KakK CrIoco0 YCTaHOBJIEHMS HaJIWYMs
THJIPOKCOTPYIIbI, PEAKIMs C TaJOreHOBOAOPOJAaMHU KaK CIIOCOO MOJIy4EHHUs PpacTBOPUTEINEH,
Jerujparanns Kak CIoco0 IOJydyeHHs JTHieHA. Peakuus ropeHus: CHUPTbl KaK TOIUIMBO.
[Tpumenenue mMetanosa u 3Tanona. Guznonoruyeckoe IeicTBUE METaHOJIA U ITAHOJIA HA OPTaHU3M
YyeJioBeKa. DTUJICHTJIMKOMb U [NIMLEPUH KaK MPeJCTaBUTENN NMPEeAETbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHast peakuus Ha MHOIOATOMHBIE CIHUPTBI U €€ TNPUMEHEHHE JUIsl pacro3HaBaHUS
[JIMLEPUHA B COCTaBE€ KOCMETHUYECKHUX CpelcTB. lIpakTHueckoe mpuUMeHEHHE STUJICHTIMKOJA U
[JIALIEpUHA.

®enon. CrtpoeHue MosieKynbl (peHona. Bzaumnoe enusnue amomos 6 mojnexyne genona.
Xumuueckue ceolicmea: 63aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Tpumenenue enona.

Anpaeruapl. Merananb (popMmanbIerui) U dTaHamb (aleTalbIEru]l) Kak MpeACTaBUTEIN
npelenbHbIX  anbaeruioB. KauecTBeHHblE peakuMM Ha KapOOHWIbHYIO Tpymimy (peakius
«cepedpsHOro 3epkana», B3aumojeictBue c rujapokcugoM meau (II) m ux npumenenuwe s
OOHapyXeHHs] TPEJENIbHbIX aJbJACTUAOB B IPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anpaeruaoB. [Ipumenenue Gopmanbaernia u aneranbaeruia.

Kap6oHOBBIE KHCITOTBI. YKCYCHasl KMCIIOTA KaK MPEICTaBUTEINb MPEAEIbHBIX 0JJTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWMCTBAa (Ha NpUMepe YKCYCHOM KHCIOTBI): PEAKLUU C
MeTaJlJlaMl, OCHOBHBIMU OKCHJAMH, OCHOBAHHUSMHU U COJIIMU KaK TOJATBEP)KICHHE CXOJICTBA C
HEOpPraHMYECKUMH KUCIOTaMu. Peakius sTepudukanuy Kak crocod ModydeHus CI0XKHbBIX 3(UpPOB.
[Tpumenenue ykcycHo# kucnoTsl. [lpencraBienne o BEICIINX KapOOHOBBIX KUCIIOTAX.

Crnoxuble 3¢upsl U xupbl. CoKHbIE Y3PUPHI KaK TPOIYKTHI B3aUMOAECHCTBUS KapOOHOBBIX
KUCIOT co crnupramu. [lpuMeHeHue CcloXHbIX 3(UpPOB B TNHUIIEBOM U mnap@roMepHOi
IPOMBIIIICHHOCTH. JKUpBI Kak CIOXHBIE 3(QHUPHl TIMLIEPHHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PactutenbHble W JKMBOTHBIE JKHUPBL, HMX cocTaB. Pacrio3HaBaHue pacTUTENbHBIX >KUPOB Ha
OCHOBaHUU MX HENpEIENbHOro Xapakrepa. IIlpumenenune xupoB. ['uaponu3 wim oMbUIEHHE KUPOB



KaK CIocOo0 MPOMBIIUICHHOTO TOTYYSHHS COJeH BBICIIMX KapOOHOBBIX KUCIOT. MBUIA Kak coyd
BBICIIMX KapOOHOBBIX KHCIOT. MOIOIIIHME CBOWCTBA MbLJIa.

YrneBoasl. Kitaccudukanus yrineBogoB. Haxoxaenue yriieBogoB B pupoje. [moko3a kak
anpaerugocnupt. bpoxkenue rimoko3sl. Caxaposa. I uoponus caxaposvl. Kpaxman U 1eIUTI0I03a KakK
OMOJOrMYecKre TOJUMEpPbl. XHUMHYECKME CBOMCTBA KpaxMaiga M UEJUII0JI03bl  (THAPOJIU3,
KaueCTBEHHasl peaklusi ¢ MOJAOM Ha Kpaxmall U ee MpUMEHEHHue Al OOHapyKeHHUs Kpaxmasia B
npoaykTax nurtanus). [Ilpumenenwe U Ouonoruyeckas posib  yrieBonoB. llomsitue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

Wnentudukanyss OpraHUYeCKUX COCOUHEHUH. [ enemuueckas c6A3b Mexcdy Kiaccamu
opeaHudeckux coeourenuu. TUNBI XUMUYECKUX PEaKUii B OPraHUYECKON XUMHUH.

AMuHOKHCHOTH M Oenku. CocTaB M HOMEHKIATypa. AMUHOKHUCIOTHI Kak aMmQoTepHbIe
opranuueckue coenuHenus. Ilentuanas cBa3b. buonormueckoe 3HaYeHHE O-aMHUHOKHCIIOT.
Ob6nacTtu nMpuUMeHEHHs] aMMHOKHUCIOT. benku kak mpupojansie Ouononumepsl. COCTaB M CTPOCHUE
OenkoB. XHUMHUYECKHE CBOMCTBA OENKOB: THUIPOIM3, NeHaTypauus. OOHapykeHue OEIKOB INpHU
MOMOIIM Ka4eCTBEHHBIX (LIBETHBIX) peaknuii. [IpeBpaimieHuss OCENKOB MNHINKM B OpraHU3ME.
buonornueckune GpyHKIMN OCIIKOB.

Tunel pacueTHbIX 3a/1a4:

Haxoxpaenue MonekyssipHON (OpMylibl OPraHUYECKOTO BEIIECTBAa IO €ro IUIOTHOCTU U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €r0 COCTaB, WK MO MPOYKTaM CrOpaHusl.

Pacuetsl MmaccoBoit 1011 (Macchl) XMMUYECKOTO COSIMHEHUS B CMECH.

Pacuersl macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLMU, €CIU OJHO U3
BEIIIECTB JJAHO B U30BITKE (MMEET IIPUMECH ).

Pacuersl maccoBoil wiM OOBEMHOHN JONMM BBIXOJA MPOAYKTAa PEAKIMH OT TEOPETUYECKU
BO3MOXKHOTO.

Pacuets! TermoBoro 3¢ dexra peakuuu.

PacyeTbl 00bEMHBIX OTHOLICHHH ra30B IPU XUMHUYECKUX PEaAKLIUAX.

Pacuersl Maccel (0ObeMa, KOJIMYECTBA BEILECTBA) NPOAYKTAa pEAKLUU, €CIH OJHO U3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONpPEAETICHHON MAaCCOBOM J0JIei pacCTBOPEHHOTO BEILIECTBA.

IIpumepHBIE TEMBI IPAKTHYECKUX PadoT (Ha BHIOOP y4HnTeIA):

KauecTtBeHHOE onpeenieHne yriaepo/ia, BOAOPO/Ia U XJIOpa B OPraHUYECKUX BELIECTBAX.

KoHcTpynpoBanue mapocTepKHEBBIX MOJEIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Pacno3naBaHue miaacTMacc ¥ BOJIOKOH.

ITony4yeHue UCKYCCTBEHHOIO LIENKA.

Pemrenne skcnepuMEHTANBHBIX 3314 HA [TOJy4YEHUE OPraHUYECKNUX BELIECTB.

Pemenne skcriepuMEHTANBHBIX 3a7ja4 HA pacllO3HaBaHUE OPraHUYECKUX BEILECTB.

Pemenne skcnepuMeHTaNbHBIX 3a7ad MO Teme «l'eHeTHueckas CBSI3b MEXAy KiIaccamu
OpPraHMYECKUX COCTUHEHUID.

[Tonyyenue aTHIIEHA U H3yYEHHUE €r0 CBOWCTB.

ITonyyenue yKCyCHOM KUCJIOTBI U U3YUYEHUE €€ CBOMCTB.

I'mpponus xupos.

W3rorosneHue Mpljia pyqyHoi paboThl.

XUMUA KOCMETHYECKUX CPEACTB.

HccnenoBanue cBOMCTB OETIKOB.

OCHOBBI TIMIIIEBOM XUMUH.

HccnenoBanue MUIEBBIX 100aBOK.

CBolicTBa OJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

XHUMHYECKUE CBOMCTBA aJIbJCTHIOB.

CuHTe3 cioXHOTO Yupa.

I'maponus yrieBonos.



OmnpeneneHre KOHIIEHTPAIIUU PaCTBOPa aCKOPOMHOBON KHUCIOTHI METOJIOM THTPOBAHHSI.
11 kaace

Teoperuueckne 0CHOBbI XMMHH

Crtpoenue BemiectBa. CoBpeMeHHAst MOJIENIb CTPOEHUS aToMa. DJIEKTPOHHAsE KOH(PUTYpaLus
atoma. OcHosHoe u 8030)dHcoeHHble cocmosHusi amomos. Kinaccudukanus XMMHUYECKHX JI€MEHTOB
(s-, p-, d-amementsl). OCOOCHHOCTH CTPOCHHS HEPIETHUECKHX YPOBHEH aToMOB d-3JIEMEHTOB.
[lepuonnueckass cucrtema xumuuyeckux osnemeHtoB J[.MI. MenneneeBa. PU3MUYECKUU CMBICI
Ilepuonnueckoro 3akona .M. MenneneeBa. [IpuunHbl U 3aKOHOMEPHOCTU H3MEHEHHSI CBOMCTB
AJIEMEHTOB M UX COCJIMHEHMM MO MepruoAam U rpymnnaM. DIIEKTPOHHAs MPUPOJIa XUMUUYECKON CBSI3HU.
DNEeKTPOOTPULIATEILHOCTE. Bl  XuMu4eckol CBsi3U (KOBaJIGHTHAs, WOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAsI) U MEXaHU3MBbl ee oOpazoBaHus. Kpucmaniuueckue u amopgHuvie ewjecmea. Tunvl
KPUCALIUYECKUX Peuemor (AmoMHas, MONeKYIAPHAs, UOHHAs, Memalludeckas). 3aeucumocms
@uszuueckux ceolcms gewjecmea om muna Kpucmaniuyeckou pewemxu. IIpuauHbl MHOTOOOpa3us
BELLECTB.

Xumuueckue peakuuu. ['oMoreHHble M rereporeHHbie peakiuu. CKOpOCTh peaklnH, €€
3aBUCHUMOCTh OT pa3iMuHbIX (DAaKTOPOB: MPUPOABl PEArUPYIOLUIUX BEIECTB, KOHICHTPALUU
pearupyromux BeUIECTB, TEMIEpPaTyphl, IUJIOMIAJ PEAKIMOHHONW TOBEPXHOCTH, HAJIWYUS
Karanu3atopa. Poib karaam3aTopoB B MPUPOAE U MPOMBIIUIEHHOM Ipou3BojacTBe. OOpaTuMoCTh
peakmuii. XMMHUYECKOEe PABHOBECHE W €ro CMEIICHHE TOJ JEHCTBHEM pa3IUYHBIX (aKTOPOB
(KOHILIGHTpalMsl PEareHTOB WU MPOAYKTOB peaklMH, AaBlIEHUE, TemrepaTypa) Ui CO3JaHHs
ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MPOIIECCOB. /Jucnepchuvle cucmemsl. Ilonsamue o
Koanouoax (3oau, eeau). Mcmunnvlie pacmeopul. Peakiiuu B pacTBOpax 3JIEKTPOJIUTOB.pH pacTBopa
KaK TOKa3aTellb KUCIOTHOCTU cpeibl. ['uaponu3 coneil. 3HaueHue Tujpoiin3a B OMOJIOTHYECKUX
00OMEHHBIX npoueccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuumn B pUpPOJE,
MPOU3BOJCTBEHHBIX  MpoOIlecCCaxX W JKU3HENCATEIBHOCTH  Opranu3mMoB.  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX M MOOOYHBIX MOATPYIII
(Menp, JKele30) W HEMETaUIOB: BOAOPOJA, KHCIOpPOJa, TalOreHOB, Cepbl, a3ota, (docdopa,
yriaepoaa, kpemHus. Kopposust MeTamioB: BUABI KOPPO3UU, CIOCOOBI 3aIUTHl METAIOB OT
KOPpO3UU. DNeKmpoau3 pacmeopos u pacniagos. llpumenenue 31eKkmponuza 6 npoMululIeHHOCU.

XUMHUA U )KU3Hb

Hayunble meronpl mo3HaHus B XuMuu. McrouHumku xumuueckoil uHpopmarmu. Iloumck
uH(pOpMallMl MO Ha3BaHUSAM, HJEHTHU(PUKATOpaM, CTPYKTYpHbIM Qopmynam. MoxaenupoBaHue
XUMHUYECKHUX IIPOLIECCOB U SIBICHUW, XUMUYECKUU aHAAu3 U CuHme3 KaK METOJAbl HAyYHOIO
MO3HAHUSI.

Xumus u 310poBbe. JlekapcTBa, (epMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC BOJBI.
[TpoGiieMbl, cBsA3aHHBIE C MPUMEHEHHMEM JIEKapCTBEHHBIX IpernaparoB. BpelnHble NPUBBIYKA U
dakTophl, paspylIaroliue 310pOoBbe (KYypeHHE, YIOTpeOJeHHE aJKOroJis, HapKOMaHMs).
PammmonansHoe nuranue. [uwesvie 0obasku. OcHosbl NUWEBOU XUMUL.

XuMHs B MOBCEIHEBHOH >kn3HU. Motole u uuctsume cpeacrsa. Cpedocmea 60opvowi ¢
ObIMOBLIMU HACEKOMBIMU: penellienmbl, uncekmuyuovl. CpeacTBa JUYHON TUTHEHBI U KOCMETUKH.
[TpaBuna OGe3onmacHOil pabOThHl C €IKMMH, FOPIOYMMH U TOKCHMYHBIMU BELIECTBAMH, CPEICTBAMHU
OBITOBOM XMMUHU.

XUMHSL U CeNbCKOE X03iiCcTBO. MuHepanbHble M opranmdeckue ymobpenus. Cpenctsa
3alIUThl PACTCHUU.

Xumus U 3HepreTuka. [IpuponHsle HCTOYHUKH YIIIEBOAOPOAOB. [IpUPOIHBIN U MOIYTHBIN
He(TSIHOM Ta3bl, UX COCTaB U Hcnoik3oBanue. CoctaB HehTH U ee mepepadoTka. HedrenpoayKThl.
OxraHoBoe uuncino OensuHa. OxpaHa OKpykaromed cpensl mpu  HedTenepepaboTke U
TPAHCIIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HCTOUHUKH SHEPTUH.

Xumust B crpoutenbctBe. lLlement. beron.Ilogbop onTuManbHBIX  CTPOUTEIBHBIX
MaTepuajoB B MPAKTUYECKON JEATENIbHOCTH YeJIOBEKa.



XuMUsg U 3KOJNOrusl. XUMUYECKOE 3arps3HEHUE OKPYXAIOWIEH CpeAbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, mouBbl, aTMOchepbl, GIOpsI U PayHbl OT XUMUYECKOTO 3arps3HCHHUS.

Tunel pacueTHBIX 3a/1a4:

Pacuetsl MmaccoBoil 10511 (Macchl) XMMUYECKOTO COEIMHEHUS B CMECH.

Pacyersl maccel (0ObeMa, KOIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OIHO U3
BEIIIECTB JJAHO B U30BITKE (MMEET MPUMECH ).

Pacyersl MaccoBoW Wi OOBEMHOH JOJNHM BBIXOAA MPOAYKTA PEAKIHH OT TEOPETHUECKU
BO3MOKHOTO.

Pacuets! TemoBoro 3¢ dexra peakuuu.

PacyeTbl 00bEMHBIX OTHOLICHHH ra30B IPU XUMHUYECKUX PEAKLIUIX.

Pacuers Maccel (0ObeMa, KOJMYECTBA BEIECTBA) MPOAYKTAa PEAKIHMH, €CIH OJHO U3
BEILECTB JJaHO B BUJIE PACTBOpA C ONPEAECICHHON MacCOBOM J0JIel PACTBOPEHHOIO BEILIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT (HA BHIOOP yUUTEJIsA):
Pemenue skcnepuMeHTANIBHBIX 337a4 Ha PACIIO3HABAHUE OPTAHUYECKUX BELIECTB.
Wnentudukanus HeOpraHn4eckux CoeIMHEHUM.
[Tonyuyenue, coOupanue u pacrno3HaBaHUE Ta30B.
Pemrenue skcnepuMeHTaNbHBIX 3aa4 110 TeMe «MeTaib».
Pemenue skcnepuMeHTaNIbHBIX 3a7a4 10 Teme «Hemeramnby.
Pemienue skcnepuMeHTanbHBIX 3a7ad MO Teme «l'eHeThueckas CBsI3b MEXAY Kilaccamu
HEOPraHUYECKUX COCIUHEHUI.
YcerpaneHue BpeMeHHOM )KECTKOCTH BOJIBI.
KauecTBeHHBIE peaklI HA HEOPTAHUYECKHUE BEIIECTBA U UOHBI.
HccnenoBanue BIMSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIUHU.

COJAEPKAHUE OBYYEHMUS (POII)
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHU4YeCKOM XUMHUHU

IIpeamer opraHnyYecKold XMMHH: €€ BO3ZHUKHOBEHHE, Pa3BUTHE M 3HAYECHHE B IOJyYCHUH
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opranndeckux coenqunenuii A. M. bytieposa, eé
OCHOBHbIE N0JI0KeHUsA. CTpYKTypHBIE (OPMYJIbI OpraHMYecKUX BellecTB. ['oMonorus, uzomepus.
XHUMHUUYECKast CBA3b B OPraHUYECKUX COCAUHEHUAX — OAMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBinenue o kinaccuukauu opraHudeckux BemiecTB. HoMeHkaTypa opraHu4ecKux
COEMHEHUH (CucTeMaTHyYecKas) U TPUBHAJIbHbIC Ha3BaHMs BaXKHEMIIMX MpPEJCTaBUTENIEH KIacCoB
OpPraHNYECKHUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METObl M3Y4YEHMs BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYECKHUX BEILECTB M MaTepHalaMd Ha MX OCHOBE, MOJIEIUPOBAHHUE MOJIEKYI
OpPraHMYeCKHX BEIIECTB, HAOIIOJCHUE U OMMCAHHUE JIEMOHCTPAILIMOHHBIX OIBITOB 10 MPEBPAILEHUIO
OpraHMYECKUX BEIIECTB MIPU HarpeBaHUH (TJIaBJIECHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbBl: COCTaB U CTPOEHHE, TOMOJOTMYeCKHil psn. MeTraH W 3TaH — MpocTellIne
NPEJCTaBUTENIN aJIKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKIMU 3aMELCHHUs U TOPEHHS),
HAaxO0’KJICHUE B NIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI Psii. DOTUIEH W IPONWIEH — MPOCTEHIINE
NPEJICTAaBUTENIN QJIKEHOB: (U3WYECKHEe M XHMMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJIOT€HUPOBAHMUS, TUIPATAllUH, OKUCIIEHUS U MOJIMMEPHU3aLlN ), TIOIyY€HUE U IIPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MerunOyragueH-1,3: cTpoeHue, BakKHEHIINE XUMHUYECKHE
cBo¥icTBa (peakuus noauMmepusanun). [lonyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.



AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psifl. ALIETHIICH — IPOCTEHIINN
IPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOEHME, (U3UUYECKHE M XUMHUYECKHE CBOICTBa (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPAaTALlUU, TOPEHUS), [T0JIyU€HUE U IIPUMEHEHUE.

Apenbl. benszon: cocraB, crpoeHue, (GU3MYECKHE U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBaHUs), IOIYYEHHE W NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue ceOUCMBAa (peakyuu 2anro2eHUposanus U HUMpOBAHUs), NOLYYeHue U
npumenenue.  TOKCHMYHOCTH  apeHOB. I'eHeTmyeckas CBSI3b  MEXIYy  YIJIEBOJOPOJAMH,
HNPUHAAISKAIMMHI K Pa3IMYHBIM KJIaccaM.

[TpupoaHble MCTOYHUKH YrieBoaopoaoB. [Ipupomuslii ra3 u momyTHble HEe(TAHBIE Ta3bl.
Hedtp n e€ npoucxoxaenune. CriocoObl nmepepadoTKu HEPTH: MEPEroHKa, KPEeKUHT (TEPMHUUCCKUH,
KaTaJIMTHYeCKui ), muponus. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHHE B MIPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yroJib ¥ IPOIYKTHI €ro nepepadoTKy.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMs] BEIIECTB M MX IPEBpAILLlEHUIH: O3HAKOMIIEHHUE C
o0Opa3uaMu IutacTMace, KaydykoB M pe3uHsl, koiuiekuuu «Hedtb» u «Yrosmb», MoxenupoBaHue
MOJIEKYJ YIJICBOJIOPOJIOB M  TaJlOTEHONPOU3BOJIHBIX, IPOBEJACHUE NPAKTUYECKOH paboTHI:
HOJIy4EeHHUE 3TUIIEHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbruucnenus o ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOJHOIO
BEIIECTBA MJIM MPOJYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIIECTB WU NPOJYKTOB PEaKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTBL. MeETaHOI M 3TAaHON: CTpPOEHHE, (QHU3UYECKUE MU
XUMHYECKHE CBOMCTBA (pPEaKkUUM C aKTUBHBIMU METajlaMH, TaJlOT€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHue. BoopoiHbie CBA3M MEX]ly MOJIEKYJIaMU CIIUPTOB. JlelcTBUE MeTaHOJIa U 3TaHOJIa Ha
OpraHHu3M 4YeJIOBEKa.

MHoroaTtomMHble CIUPTHI. OTWIEHIJIMKOJIb M TJHULEPUH: CTpOeHHe, (QU3UYECKUe U
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEIIOYHBIMU METallaMU, KaueCTBEHHAs PEaKIUs Ha
MHOroaTOMHbIe cnuptThl). /[lelicTBue Ha opraHu3Mm 4enoBeka. I[IpuMeHeHHe TIIUIEpUHA U
STUJICHTJIUKOJISL.

@deHoul: CTpOeHHE MOJIEKYJbl, (U3NYECKHEe U XMMUYecKkue cBoicTBa. TokcHYHOCTh (peHoma.
[Tpumenenue enona.

Anpnerunpl U kemowusi. DopManbIeTHA, aleTalbJeTuA: CTpOeHUE, (U3NYecKHe |
XUMHYECKHE CBOMCTBA (peaklUMM OKHUCICHHS] M BOCCTAHOBIIEHHUS, KAYECTBEHHBIE PEAKIUH),
MIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAsE M YKCYCHasl KHCJIOTBI:
CTpoeHue, pU3NYecKue U XMMHUYECKHe CBOMCTBa (CBOICTBa, oOIIMe JUIS Kilacca KUCIOT, peakius
sTepuduKanMm), TMOoIydeHHue U npuMeHeHue. CTeapuHOBass M OJIEMHOBAs KHCJIOTHI Kak
NPEJCTaBUTENIN BbICHIMX KapOOHOBBIX KMCJIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, UX
MOIoIIee IEHCTBHE.

Crnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 ClIOXKHBIX 3(PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U mojucaxapuabl). ['nmoko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYINbl, (PU3MYEeCKHMEe U XHUMHUYECKUE
cBoiicTBa (B3aumMoeicTBre ¢ ruapokcuaom Meau(ll), okucienue aMMuadyHbIM PAcTBOPOM OKCHJIA
cepebpa(l), BoccTraHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B MPHUPOJE, NPUMEHEHHE,
6uonornyeckas poib. @oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3HI.

Kpaxman u uemmono3a Kak HOpuUpojHble moiuMmepbl. CTpoeHHe Kpaxmajla M LEUIIOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THUIpOoJin3, KaUeCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOAbl H3YYEHHs BEIIECTB U UX TMpeBpallleHUuid: IpoBeJeHuE,
HaOJI0IeHNE U ONMHMCAHUE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHcieHHe dTaHoia okcugoMm Meau(ll)), MHOroaroMHBIX CHHPTOB
(B3aumMopelicTBue TiuuepuHa ¢ ruapokcugoM Meau(ll)), ampaerunoB (OKuCIeHHE aMMHAYHBIM



pactBopoMm okcuaa cepebpa(l) u ruapoxcunom meau(ll), BzaumoneiicTBue Kpaxmana ¢ HOAOM),
MIPOBE/ICHHE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHnble 3anaum.

Brruucnenus mo ypaBHEHUIO XMMHUECKON peakuu (Macchbl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIIECTBA MJIH MPOJYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB UM MPOAYKTOB PEAKIIHH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeauHeHus. dusnueckre U XUMHUYECKHE
CBOMICTBA aMHMHOKHMCIOT (Ha @pUMepe IJIMLKHA). buosornyeckoe 3HAYEHHE aMHHOKHCIIOT.
IMenTuaer.

benku kak NpUpoAHbIE BBICOKOMOJIEKYJSIPHbIE cOeAMHEHHUd. llepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUIPOJIN3, JCHATypallus,
KauEeCTBEHHbIE PEAKIIMK Ha OEIIKH.

OKCHepUMEHTAIbHBIE METOAbl M3YYEHMs BEIIECTB W HX MPEBpallCHUi: HAONIOACHUE U
OINMCAHNE JIEMOHCTPALMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPU HAIpEBAaHUU, LIBETHBIE PEAKLIUU
OenKOoB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OcCHOBHbBIEC TOHSATUS XHUMHU BBICOKOMOJEKYJISAPHBIX COCAMHEHMI: MOHOMEp, IMOJIUMED,
CTPYKTYpHO€ 3BEHO, CTEIIEHb NOJUMEPU3ALINM, CPEIHAS MOJIeKygspHas Macca. OCHOBHbBIE METO/IbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHHUH — MOTMMEPU3alHsl U MOJIMKOHICHC Al

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMs] BEIIECTB M MX IpEBpAlllEHUH: O03HAKOMIIEHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBA3€M MpU M3yuyeHUW opraHuyeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4epe3 HCIIOJIb30BaHME KakK OOLIMX €CTECTBEHHO-HAay4YHBbIX IOHATHH, Tak H
MOHSITUM, SBISIOUINXCS CUCTEMHBIMU JIJIS1 OTJICNIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAYYHBIC TOHATHS: SBJICHUE, HAYYHBIH (haKT, THIIOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CUHTE3, KiaccHu(UKAIUs, MEPUOJUYHOCTh, HAONIOJCHHUE, H3MEPEHUEe, OJKCIEPHUMEHT,
MOJIEJTUPOBAHUE.

®uzuka: MaTepus, YHEpPrusi, Macca, aToM, JJIEKTPOH, MOJEKylia, SJHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (U3NYECKUE BEIMYUHBI U €AMHULIBI UX
WU3MEpEHMUS.

buonorus: knerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Mme, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHoNorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO NUTAHUS, MOIOIIHUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTepuallbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMHUYEeCKUH dJeMeHT. AToM. Slapo artoma, H30TOMBL. JIEKTPOHHAsE 000JOYKa.
DHepreTHyeckue ypoOBHU, MOIYypPOBHH. ATOMHBIE OpOHTanu, s-, P-, d- smemeHTBl. OCOOCHHOCTH
pacrpesieieHusi AJEKTPOHOB IO OpOUTAIsIM B aTOMAax JJIEMEHTOB MEPBBIX YETBHIPEX IMEPHOJIOB.
DneKTpOHHAsE KOH(QUTYpAIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumonmueckas cucrema XuMHU4YeckKHx sieMeHTtoB JI. M.
MenneneeBa. CBA3b NEPUOJUUYECKOTO 3aKOHA U [lepronueckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHOW TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS



CBOWCTB XMMHUYECKHX HJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB IO IPyIIaM U
nepuoAaM. 3Ha4eHUe NEPUOINYECKOr0 3aKOHA B Pa3BUTHN HAYKH.

CrpoeHnue BemiecTBa. XHUMHUYECKas CBsI3b. Buibpl XUMHUYeCKOW CBsI3U (KOBaJEHTHAas
HEMoJIsIpHas. M NOJSpHas, WOHHAas, MeTajuindeckas). MexaHu3mbl 0Opa30BaHUS KOBAJIEHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIH WM JOHOPHO-aKIENTOPHBINH). BomopomHas cBsi3b. BaneHTHOCTB.
DnEeKTpOOTpULATENIBHOCTh. CTENeHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemiecTtBa MONEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHSA. 3aKOH IOCTOSIHCTBA COCTaBa
BEUICCTBA. [UIBI KPUCTAIUIMYECKUX PpEHIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonssTe o nucnepcHbIX cucremax. VICTUHHBIE M KOJIOMJHBIE pacTBOpbl. MaccoBas nois
BEILECTBA B paCTBOPE.

Knaccugukanus Heoprannyeckux coeanHeHni. HoMeHknatypa HEOpraHM4ecKMX BEILECTB.
['eHeTnyeckas CBsI3b HEOPraHUMUYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHYECKHMX pEakUMid B HEOPraHUYECKOW U
OpraHMYECKON XMMMH. 3aKOH COXPAHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPruy NPU XUMHYECKUX PEaKLUAX.

CKOpOCTh peakuuu, e€ 3aBUCHMOCTh OT pa3IU4HbIX (akTopoB. OOpaTHMbIE pPEaAKIHU.
Xumuueckoe paBHOBecHe. DakTOpbl, BIUAIOLIME HAa COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTuyeckas aucconuanus. CunbHble W cinaOble 3neKkTposnThl. Cpeaa BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpaJbHAas, IIEJIOYHAsL.

OKHCIUTENIBHO-BOCCTAHOBUTEIILHBIE PEAKLIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3y4YEHHsl BEIECTB M UX MPEBpAllleHUN: JEMOHCTpalus
tabmun «[lepuoauueckas cuctema xumuueckux sinemeHToB JI. WM. MenneneeBay, u3ydyeHue
MOJeNIell  KPUCTAUIMYECKUX PEIETOK, HaONI0JEeHWe W ONHCAaHWE JeMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jloKeHUE IEepOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
ONpENETICHUE CpeAbl PacTBOPOB BEIIECTB C ITOMOINBK) YHUBEPCAIBHOIO HHIMKATOpA, PEaKLHH
MOHHOr0 OOMEHa), HpOBEIEHUE NPaKTUYeCKOH paboThl «BiusHue pa3nuuHbIX (PAKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIM».

PacuérHrble 3amaumn.

Pacuérbl Mo ypaBHEHHAM XHMHUYECKUX PEAKIMi, B TOM YHCJIE TEPMOXMMHUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [lonoxenue HemeramioB B Ilepuonnyeckoil cucteMe XMMHUYECKHUX JJIEMEHTOB
J. W. MeHnneneeBa M OCOOCHHOCTH CTPOCHHS aToMOB. DHU3NUYECKHE CBOWCTBA HEMETAJIIOB.
ANnoTponus HeMeTaJuIoB (Ha MpuUMepe KUcIopoa, cepsbl, pocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TajJoreHoB, cephl, a3ora, ¢docdopa,
yriepoja U KpeMHHsI) U MX COeMHEHUH (OKCHIOB, KUCIOPOJCOJEpHKAIUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxxenne Meramios B Ilepuonnueckoil cucreMe XUMUYECKUX dieMeHToB JI. U.
MenneneeBa. OcoOEHHOCTH CTPOEHMsI 3JEKTPOHHBIX 000J04YeK aroMoB MeTamioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIIaBbl METAJUIOB. ODJIEKTPOXUMHUYECKHM psAl HanpsKeHUH
METAJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUINIUX METAUIOB (HATpUM, Kajduil, KaJblMid, MAarHui,
QITIOMUHUH, UHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHenne MeTauioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIHBIE METO/IbI U3YUEHUS BEIECTB U UX MPEBPAILIECHUN: U3yUYEHHE KOJUIEKLIUN
«Mertaisl U cIijIaBbl», 00pa3lioB HEMETAIOB, PEIlIeHNE SKCIIEPUMEHTAIBHBIX 3ajlay, HaOII0IeHne
U OIMCaHHWE JEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THUAPOKCHIA
ITIOMHUHUS C paCTBOPaMH KUCIIOT U LIEJI0Uel, KaUeCTBEHHbIE PEaKIIMM Ha KaTHOHBI METAJUIOB).

PacuérHble 3anaum.



Pacuétel Macchl BemecTBa Ui 00bEMA Ta30B MO U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOUIUX B PEAKIMM BEUIECTB, pacu&Thl Macchl (00bEMa, KOJIMYECTBA
BEIL[ECTBA) MIPOJIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xumuum B oOecrie4eHUH 3KOJIOTMYECKOM, SHEPreTHYECKON M MUIIEBOM 0e30MacHOCTH,
pa3BUTUU MeAUIUHEL. [IoHsATHE 0 HAYYHBIX METO/AX MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

[TpencraBienust 00 OONIMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO MOTYYCHHUS BaKHEUITHX
BEILECTB.

YenoBek B MUpE BEIIECTB M MaTEpPUAJIOB: BAKHEHIIME CTPOUTENBHBIE MaTEpHUaJbI,
KOHCTPYKLMOHHBIE MaTepuajbl, KpACKH, CTEKJIO, KEpamMHKa, MaTepuaybl Uil SJIEKTPOHUKH,
HAHOMAaTEpHAJIbl, OPTaHNYECKHE U MUHEPAIbHBIC yI0OpEHMUS.

XuMHST U 3J0pOBbE YEIOBEKA: IIpaBUJIa HCIIOJIb30BAHMS JICKAPCTBEHHBIX IIPENapaTos,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSA3EW MPU M3Y4EeHUH 0OIIel 1 HeopraHuuecko XxumMuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHATHH, SBJIIOIIUXCSA CUCTEMHBIMU JIJISL OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHATHUSA: HAy4HbIN (haKT, TUNOTE3a, 3aKOH, TEOPHs], aHATU3,
CHUHTE3, KiacCUUKAIUs, NEPUOJUYHOCTh, HAOIIOIEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusuKa: marepus, DHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZMOaKTUBHOCTb, MOJIEKYJA, JHEPreTHUECKU ypOBEHb, BEIIECTBO, TENO, O00BEM, arperarHoe
COCTOSTHUE BEIECTBA, PU3MUYCCKUE BEIIMUUHBI U €IMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, OpraHums3M, O3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIUsl, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHuaos, CEeJbCKOXO035UCTBEHHOE IIPOU3BOJCTBO, MUILIEBAs MIPOMBILIIIEHHOCTb,
(dapmarneBTUUECKasi MPOMBIIIIICHHOCTD, MTPOU3BOACTBO KOCMETUUYECKHUX MPEMapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATDBI

B pe3yabTare m3ydeHuss y4eOHOro npeamera «XHMHs» HAa YPOBHe CpeaHero 00uiero
o0pa3zoBaHus:
BeinyckHuK Ha 6230BOM YPOBHE HAYYHUTCSH:
pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHUPOBAHUH COBPEMEHHOW HAYYHOW KapTUHBI MUpPA
U B [IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;
JIEMOHCTPUPOBATh Ha TPHUMEPAX B3aUMOCBSI3b MEXKIY XUMHEH U JPYrUMH E€CTECTBEHHBIMU
HayKaMUu;
pacKpbIBaTh Ha MpUMepax MOJI0KEHUS TEOpUN XuMudeckoro crpoeHust A.M. bytieposa;
noHuMath ¢usndeckuii cmpica [lepuoamueckoro 3akona J[.M. MenneneeBa u Ha ero OCHOBE
OOBSICHATh 3aBUCUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;
OO0BSACHATH MPUYMHBI MHOTO00Opa3us BEIIECTB HA OCHOBE OOIIMX MPEJCTaBIEHUN 00 UX COCTaBe
U CTPOCHUH;
MPUMEHATHh TIpaBUja CHCTEMATHYECKOM MEXIyHApOJHOM HOMEHKIATYphl KaK CpeICcTBa
pa3iryueHus U UACHTU(UKALIUY BEUIECTB 110 MX COCTABY M CTPOCHUIO;
COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbI OPTaHUYECKUX BEUIECTB KaK HOCHUTENEH
nH(pOpPMAIIMK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAICKHOCTU K OMPEEIICHHOMY KJaccy
COCIMHEHMH;



XapakTepu30BaTh OPraHMYECKUE BEIIECTBA 110 COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTaHABIHUBATh
NPUYNHHO-CJIEJICTBEHHBIE CBSI3M MEX/y TaHHBIMU XapaKTePUCTUKAMH BEIECTBA,;

IIPUBOAUTH IIPUMEPBI XUMUYECKUX PEAKLIMM, PACKPBIBAIOIINUX XapAKTEPHbIE CBOMCTBA TUIIMYHBIX
IPE/ICTABUTENICH KIIaCCOB OPraHMYECKHX BEIIECTB C IENbI0 MX HICHTU(QHKALUN U OOBSICHEHUS
o0acTu IPpUMEHEHHUS;

IPOTHO3UPOBATH BO3MOXKHOCTh IMPOTEKAHUSI XUMHUYECKHX PEaKIMii Ha OCHOBE 3HAHUI O THIaX
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHON CIIOCOOHOCTH;

UCTIONIB30BAaTh 3HAHMSA O COCTaBe, CTPOCHHM M XUMHYECKHX CBOMCTBaxX BEINECTB JUIS
0€30I1aCHOTO MPUMEHEHUS B IPAKTHYECKON JEATEIIbHOCTH;

NPUBOJUTH HPUMEPHl HPAKTHYECKOTO HCIOJIb30BAaHHUSA IPOAYKTOB IepepadoTku HedTH u
MMpUPOAHOr0 rasa, BLICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ (HOHI/IBTI/IHGHa, CHUHTCTUYCCKOI'0 Kay4dykKa,
alleTaTHOTO BOJIOKHA);

MMPOBOAUTDH OIIBITHI IO PACIIO3HABAHUIO OPraHUYCCKHUX BCIICCTB: INIMICPUHA, yKC}’CHOfI KHCJIOTHI,
HeTIPEJeNbHBIX JKUPOB, TJIOKO3bl, KpaxMmaja, OEIKOB — B COCTaBe INHIIEBBIX IPOAYKTOB H
KOCMETHYECKUX CPEJICTB;

BJIAZCTh TNpaBWIaMU M IpHeMaMy Oe30macHOi paboThl C XUMHYECKHMH BEUIECTBAMHU H
1a00paTOPHBIM 000PYIOBaHHUEM;

YCTaHaBJIMBAaTh 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKIMH M CMEIICHHS XUMHYECKOTO
PAaBHOBCCHUA OT PaA3JIMYHBIX (1)aKTOpOB C OCJBIO OMPECACIICHUS ONTHMAJIbHBIX YCJIOBI/Iﬁ IMPOTCKAHUA
XHUMHYECKUX TPOLIECCOB,;

NPUBOIUTH TIPUMEPHI THAPOJIN3a COJIEH B TIOBCEHEBHOM KU3HH YEJIOBEKA;

NPUBOJUTHE  HPUMEPBHl  OKHUCIWTEIBHO-BOCCTAHOBUTEIBHBIX  peakIuid B IPUPOJE,
MMPOU3BOACTBCHHBIX MPOHCCCAX U KUSHCACATCIbHOCTH OPraHnu3MOB;

NPUBOJHUTH TPUMEPbl XMMUYECKUX pEaKIHi, PacKpBIBAIOIIUX OOIIME XUMHUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — METAJIOB U HEMETAJLJIOB;

IPOBOJUTH pacyeThl Ha HAXOXKACHHE MOJEKYISIPHOW (DOPMYIIBI yrIIEBOJOPOAA MO MPOIYKTaM
CropaHusAa M 110 €ro OTHOCHUTEIBHOM IIJIOTHOCTH W MAacCCOBBIM J0JIIM 3JIEMCHTOB, BXOJAIIIUX B €0
COCTaB;

BJIAJCTh IpaBWJIaMH O€30MacHOro oOpameHus C eIKUMH, TOPIOYMMHU U TOKCHYHBIMU
BEILIECTBAMH, CPE/ICTBAMHU OBITOBOI1 XMMUH;

OCYIIECTBIISATh IMOMCK XMMHUYECKOM MH(pOpMAIMM IO Ha3BaHMSM, HJIEHTH(UKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

KPUTUYECKH OIICHUBATh M WHTEPIPETHPOBATH XMUMHYECKYI0 MH(POPMAIHIO, COACPXKAIIYIOCS B
COOOLIEHUSAX CPEeNICTB MaccoBOM MHOpMaLuy, pecypcax VHTepHeTa, HAyYHO-TIONYJISIPHBIX CTAaThIX
C TOYKHU 3pCHUA CCTGCTBCHHO-HaquOfI KOPPCKTHOCTH B LCIIAX BBIABIICHHA OIIMOOYHBIX CY)KILCHI/II\/JI
U GOpMHUPOBaHUS COOCTBEHHOH MMO3UINH;

NPEJCTaBIsATh IYyTH pelIeHus TN00adbHBIX MpoOJeM, CTOSIIUX MEepe]l YeIO0BEUYECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, U POJIb XMMUU B PEIIEHUH 3THX MPOOIeM.

BeinyckHuk Ha 602a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYMTHCH:

UTTIOCMPUPOBAMb HA NPUMEPAX CIMAHOBIEHUE U IEOTIOYUI0 OPSAHUYECKOU XUMUU KAK HAVKU HA
PA3MUYHBIX UCMOPUYECKUX IMANAX ee pa3eumusl,

UCNONbL306aMb  MEmoObl  HAYYHO20 NO3HAHUS NPU  BLINOJIHEHUU NPOEKmo8 U Y4eOHO-
UCCIe008amenbCKux 3a0ay No U3VYEeHUI0 C8OUCMS, CHOcoD08 NONYYeHUs U pPACNO3HABAHUSA
Op2aHU4ecKux geuecmas,

00vACHAMb NPUPOOY U CHOCOOLL 0OPA308AHUA XUMUUECKOU CEA3U. KOBANEHMHOU (NONAPHOU,
HENONAPHOLU), UOHHOU, MEeMALIU4ecKol, B000POOHOU — C UYelblo ONpedeieHUs XUMUYECKOLlL
AKMUBHOCMU 6eUjeCme;

YCMAaHaeIueams 2eHemu4eckylo Cea3b Mexcoy KIacCaMu Op2aHu4ecKux eeujecms Ois
000CHOBAHUSA NPUHYUNUATLHOU BO3MONCHOCTIU NOJYYEHUS OP2AHUYECKUX COeOUHEHUU 3a0aHH020
cocmasa u Cmpoenusl;



VCMAHABIUBAMb 83AUMOCEA3U MedHcOy Gakmamu u meopuel, NPUYUHOU U Ccledcmeuem npu
aunanuze npooOIeMHbIX CUmMyayutl U 0OOCHOBAHUU NPUHUMAEMBIX PEUeHUll HA OCHO8E XUMUYECKUX
3HAHU.

I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMBI 110 XUMHNHU HA BA30BOM
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUS (DOII)

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0yYaIOIIUMUCS
IporpaMM CpeaHero odmero o0Opa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-MeTonn4yeckoil 0CHOBOM AJisi pa3paboTKH MJIaHUPYEMbIX Pe3yIbTaTOB OCBOCHUS MPOTrpaMm
CpeaHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/T.

B cooTBeTCTBUU C CHCTEMHO-JESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MpEaMeTa «XUMUs» Ha YPOBHE CPEJAHEr0o 00Iero oOpa3oBaHUs BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYaIOIIMMHCS POCCHUICKONW TPakTAaHCKON HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CHOCOOHOCTH OOY4YalolIUXCsl PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, IMPUCYIIUMHU LEJIOCTHOW CHUCTEME XMMHYECKOTO
o0Opa3zoBaHus;

HaJIMYUe PABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbl.

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHMSI NpeAMETa «XUMHUS» TOCTUTAIOTCS B €UHCTBE Y4eOHOM
U BOCIHTATEIbHOU JESATENLHOCTH B COOTBETCTBUUM C T'yMAaHUCTHYECKHMH, COIMOKYJIbTYPHBIMHU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJI€AIaMU POCCHICKOr0 TIpa)JIaHCKOro oOOIIecTBa,
OPUHATHIMH B OOIIECTBE HOPMAaMHU U TpaBUJIAMH IOBEACHUS, CIOCOOCTBYIONIMMH MpoIleccaM
CaMOIIO3HAHUs1, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAaHOBJICHUS IMYHOCTH 00Y4arOIIHUXCS.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMS NpeaMeTa «XHMHS» OTPakaloT c(HOpMUPOBAHHOCTH
OTIbITa MIO3HABATEIBHON U MPAKTUUECKOM JEATEIbHOCTH 00yUaIOUXCs 110 peann3alii NPUHATHIX B
o0111eCTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHUS:

0CO3HaHMsI OOYYaIOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHUW B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESTENbHOCTH MPH CO3JAHUU y4EOHBIX HPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUs], JOTUKY U apTryMEHTBhI IPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOMN AESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LEHHOCTHOTO OTHOILIEHUS K UICTOPHUYECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBa)KEHHI K IIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUA TOTO, YTO JOCTH)XEHUSI HAYKU €CTh PEe3yJIbTaT JUINTEIbHBIX HAOII0OEHUH, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBATEIbHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOLIEM aHaIU3e HHPOpMauu
0 MEPENOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHHBATh CUTYAIlUH, CBS3aHHBIE C XUMUYECCKUMH SIBICHUSAMH, U TPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE MOBEACHHE W IOCTYNKH CBOMX TOBAPUILEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MMOHUMAaHHUs IIEHHOCTEeW 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJr0IeHHsT TIpaBUJI OE30IIaCHOTO OOpAIEHUs C BEIIECTBAMU B OBITY, MIOBCEIHEBHOM JKM3HU
Y B TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS IIEHHOCTH TPAaBWJI MHIAUBUIYAJILHOTO M KOJUICKTUBHOT'O O€30MacHOT0 TTOBEACHUS
B CUTYAaLUAX, YTPOKAIOIIHUX 30POBBIO U JKU3HU JIFOJICH;

OCO3HAHUsS TMOCJICACTBUM M HENPHATHS BPEAHBIX MPHUBBIUCK (YHOTPEOJICHUS aIKOTOJ,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENLCKONH  JIEATEIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M APYTUX BUJIAX JCSITCIBHOCTH;

YCTaHOBKM Ha AaKTHMBHOE Y4YaCTHE B PEIIEHUH NPAKTHUYECKUX 3a7ad4 COLMAJIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUCHHIO MTPOPECCUil pa3IuyHoOro pojaa, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHUSI MPEIMETHBIX 3HAaHUH 110 XUMUU;

YBAKECHUS K TPYAY, JIIOASAM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJMBHIYalbHOUM TpaeKkTopuu oOpa3oBaHus, Oymyiien
npodeccuu W peanu3alii COOCTBCHHBIX KH3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CITOCOOHOCTEHN K XUMHUHU, HHTEPECOB U IMOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOAE, KaK HUCTOYHHKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMIIE;

MMOHUMaHUs TJ00aLHOTO XapakTepa AKOJOTHYECKHUX IMPOOJIeM, BIMSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEbI;

OCO3HAHUs HEOOXOJMMOCTH HMCIOJIb30BAaHUS JOCTHKEHUH XUMHH JUISl PEIICHUS BOIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMUS;

AKTUBHOIO HENPUATHS JEUCTBUM, INMPUHOCALIMX BpEI OKpYXKalolled IPUPOJHON Ccpene,
YMEHHUsI TPOTHO3UPOBATH HEOIArONMPHUATHBIE HSKOJOTUYECKUE TMOCIEACTBUS TPEANPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4¥sl Pa3BUTOTO HSKOJIOTUYECKOTO MBIIIJICHHS, SKOJOTMYECKOW KYJIbTYpPbI, OIbITA
JEATEIIbHOCTH  DKOJIOTMYECKOM  HANPABIEHHOCTH, YMEHHUS  PYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COITMATBHOM TMPAKTHUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHU U OOILECTBEHHOW MPAKTHKU;

MOHMMAaHUA CleUu(UKH XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OPMUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIOIIEeM
MHpPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKA, B TOZHAHUU IIPUPOJAHBIX 3aKOHOMEPHOCTEN U PELLIEHUU
po0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH Ui COBPEMEHHON LMBHUIU3alMU: B €€
TYMaHHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JIaHUM HOBOM 0a3pl MaTepuaibHOU
KYJIBTYpBI, PEIIEHUU TI00ANBHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U DKOJIOTHUYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB  IO3HAHUS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONB30BaTh TOJy4daeMmble 3HAHUS IS



aHanu3a ¥ OOBSACHEHUS BJICHUN OKPY’KAIOIIETO MUPA U MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS
JienaTb 0OOCHOBAaHHBIE 3aK/IFOUEHHUS] HA OCHOBE Hay4HbIX ()aKTOB U UMEIOIIUXCS AAHHBIX C LEJBIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO HUCIOJIb30BATh XUMUUECKUE 3HAHUSA IS peLICHUs IpoOJeM B
pEaIbHBIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30oBaHHUI0O W CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUHM C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TPYZAa B Pa3IMYHbIX cepax mpodecCuOHATHHOM eI TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS YI€OHOTO TpeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o01rero 00pa3oBaHuUs BKIIOYAIOT:

3HAUUMBIC TSI  (OPMUPOBAHUS MHUPOBO33PEHUST OOYUAIONMUXCS MEXIAUCIHUILTUHAPHBIC
(MeXTpeaMeTHbIE) 00IeHayYHbIC TTOHATHS, OTPAKAIOIIME 1IEJTOCTHOCTh HAYYHON KapTHHBI MUpa U
crenupUKy METOJOB ITO3HAHUs, MCIOJIb3YEMBIX B C€CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHUE, IMPOILECC, CUCTEMa, HAy4YHbIM (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICAOBaHIE, HAOI0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCcalbHbIe yueOHbIE ACHCTBUS (ITO3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYISATUBHEIC),
obecnieunBaromue GopmMupoBanrue (QyHKIMOHATLHON TPAMOTHOCTH M COLMATBHOW KOMITCTCHITUU
00y4aromuxcs;

CIIOCOOHOCTH 0o0yJaronmxcs HCII0Ib30BaTh OCBOCHHEBIEC MEXIUCIUTITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHHUS U YHHUBEpCcajbHble Y4yeOHble MACWCTBHS B TO3HABATENBHOM U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHble  pe3ylbTaThl OTPaKalOT OBJAJIEHUE YHHUBEPCAIbHBIMU  y4EOHBIMU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITeNIbHO (D OPMYNIHUpPOBaTh W  aKTyalH3UpOBaTh MpPOOIEMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTpeAeNsaTh IeNU MACSITeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX JOCTHKECHUS,
COOTHOCHTB PE3yIbTaThl JACITCILHOCTH C TIOCTABJICHHBIMU IICIISIMH;

UCIIONIb30BaTh MPH OCBOGHUU 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICNISTH
XapaKTepHbIC TPU3HAKK TOHATHA W  yCTAaHABIWUBAaTh WX B3aMMOCBS3b, HCIOJB30BaTh
COOTBETCTBYIOIINE TOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(DUKAIINA BEIECTB H XUMHUYCCKHUX PEaAKIIHIA,

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHIYKTHBHBIC, JICTyKTHBHBIC, IO AHAJIOTHH), BBISIBIISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHUs B PACCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH BHIBOJBI H
3aKJIFOYCHUS;

NPUMEHSTh B TpoOIecCe MO3HAHMS, MCIOJNb3yeMble B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJICJTH, TIPe0OpPa30BhIBATh MOJICIBHBIC TPEICTABICHUS — XUMUYSCKUH 3HAK (CHMBOJI) JJICMCHTA,
XuMHYeckass Qopmyna, ypaBHEHHE XHMHUYECKOM pEakIuu — TpU pPElIeHUH Yy4eOHBIX
MO3HABATEIIBHBIX W MPAKTHYCCKUX 3a/1a4, MPUMEHATh HA3BaHHBIC MOJICITbHBIC TIPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUi;

dbopMyIMpoOBaTh TENM W 33Ja4d  WCCIICIOBAHMS, HWCIIOJIb30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENLHO C(HOPMYIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI JIJIS
(hOpMUPOBAHUS THUIIOTE3HI 110 TIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;



BJIA/JIETh HaBBIKAMM CAMOCTOSITEJIBHOTO IIJIAHUPOBAaHUS M IPOBEACHMSI YYEHUYECKHX
9KCIEPUMEHTOB, COBEPLICHCTBOBATH yMEHHUS HAOMIONATh 3a XOJOM IIPOIEcCa, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro  pe3ysbTaT, (OPMYIMPOBATH OOOOLICHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O NPOJETAHHOU
pabore;

npuoOpeTaTh ONbIT YYECHUYECKOW MCCIEJOBATENbCKOM W INPOEKTHOW JIeATENIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY ITOMCKY METOOB pEIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JInYHbIX METO/IOB MTO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX HH(OpMALMK (Hay4HO-TIONYJIsIpHAs JIUTEepaTypa
XMMHUYECKOTO COJAEp)KaHUs, CHpaBOYHBIE TOCOOMs, pecypcsl VIHTepHeTra), aHaIM3UpPOBATh
UHQOPMALIMIO PA3JIMYHbIX BUAOB U (OPM MpPEACTaBICHUSA, KPUTUYECKU OLIEHUBaTh €€
JIOCTOBEPHOCTH U HEIIPOTUBOPEUNBOCTD;

(GopMynupoBaTh 3alpockl M NPUMEHATh pa3IMYHble METOAbl IpPU IOMCKE M OTOOpe
uHpopManuu, He0OOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3aa4 ONpeeIEHHOTO THIIA;

nproOpeTaTh OMNBIT MCIOJAb30BaHUA HH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHMalbHYIO (OpMy IpeacTaBieHHs MH(DOpMaUK (CXEMbI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJb30BaTh HAY4HbI S3bIK B KauecTBe CpeAcTBA HpU paboTe ¢ XUMHUYECKOM
uH(popMaLel: IPUMEHATh MEXIIpEAMETHbIE (PU3NYECKUe U MaTeMaTHUeCKHUE) 3HAKU U CUMBOJIBI,
dbopMmy1bl, a0OpeBUATYpBI, HOMEHKIATYPY;

MCII0JIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIIPOCHI MO CYHIECTBY OOCY)KIaeMOW TEeMbI B XOJ€ JHajora /Wi JUCKYCCHUH,
BBICKA3bIBaTh ~ HUJAEH, (OPMYIMPOBATH CBOM  HPEJIOKEHUS OTHOCUTEIBHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IpE3CHTalUel pe3yJbTaTOB I103HABATEIbHOM JESITEIbHOCTH, IOJyYCHHbBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU P BBIMOJIHEHUHM XUMHUECKOIO SKCIIEPUMEHTA,
IPAaKTUYECKOH pabOThl MO MCCIIEJOBAHUIO CBOWCTB M3y4yaeMbIX BELIECTB, pealu3alluyd y4yeOHOTro
npoekta W (OpMyJIUpOBaTh BBIBOJABI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COIJIACOBAHUS MO3ULUI B X0J1e 00CYKIeHUs U 0OMEHAa MHEHUSIMH.

Osi1aieHHe YHMBePCAJIbLHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYIIECTBJIATH CBOK IIO3HABATEIIBHYIO JAEATEIbHOCTD,
omnpezenss e€ LEIU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh
npeJlaraéMblii  alrOpUTM JIEHCTBUM TNpH BBINOJHEHUM YYEOHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIA COCOO WX pElIeHUs C Y4ETOM IOIY4YEHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CaMOOLIEHKH.

INMPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XuMHUs OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEICTABICHUM O XUMUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBI MHpaA, POJIM XHMUHW B IMO3HAHHUU SIBJICHUN npupoJel, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYpbl JTUYHOCTH, €€ (YHKIHOHATBHOW TpPaMOTHOCTH, HEOOXOAMMON [UIsl pelieHus
MPaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM Cpelie;

BJIaICHUEC CUCTEMOM XMMHUYECKHX 3H3HI/II>1, KOTOpas BKIOYACT: OCHOBOIIOJAraromue moHATUuA
(XMMHUYECKUI DJIEMEHT, aToM, OJEeKTpPOHHas 000J0YKa aroma, MOJEKyla, BaJeHTHOCTS,



AIIEKTPOOTPHULIATEIILHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIll€HHast), MOJIb, MOJIApHAsl Macca, MOJIAPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, PyHKIMOHAIbHAS
rpynmna, paaukai, H30Mepus, U30MepPbl, TOMOJIOIMUECKUN Psijl, TOMOJIOTH, YTIIEBOJOPO/Ibl, KUCIOPO/L
U a30TCOACpKaIINe COCIUHEHMS, MOHOMED, ITOJINMEDP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYIISIPHBIE
COEIMHEHMS); TEOPUU M 3aKOHBbI (TEOpHUsl CTpOeHus opranmyeckux BeuiectB A. M. Byrtieposa,
3aKOH COXPAHEHHUS MAacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SA3BIK XHMUH;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAllM€ B OCHOBE IIOHMMAHHUS INPUYUHHOCTHM M CUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (PAKTOJIOIMUYECKHE CBEJEHHMS O CBOWCTBAX, COCTaBe, IOJYyYECHUM U
0€30MMaCHOM MCIOJIb30BAaHUM BAXKHEHUIIMX OPraHMYECKHUX BEIIECTB B OBITY U IPAKTHUYECKON
JESTEIIBHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC PU3HAKU MOHATUN, YCTaHABIMBATh UX
B3aMMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOILIME IOHATUSA IIPH ONMCAHUU COCTaBa, CTPOCHMS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUN;

c(OPMHPOBAHHOCTE YMEHMH MCIIOJIb30BaTh XMMUYECKYK) CHMBOJIMKY Ul COCTaBIICHMS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OPMYII OPraHUYECKHX BEIIECTB U
YPaBHEHHH XMMHYECKUX PEAKLUM, U3TOTABINBATE MOJEIM MOJIEKYJ OPraHMYECKHX BEILECTB IS
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh IMPHHAUICKHOCTb HM3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBYy U CTPOSHHIO K OMNpeneJiEHHOMY Kiaccy/Tpynme COeIMHEHUH
(YraeBoJopobl, KUCIOPO U a30TCO/AEPIKAINe COSAUHEHUS], BHICOKOMOJIEKYIISIPHBIE COSIUHEHMS),
JaBaTh KM Ha3BaHus 1o cucrematndeckor Homenkinarype (IUPAC), a Takxke mNpuUBOAUTH
TPUBMAJIbHBIE HA3BAHUSA OTACIbHBIX OPraHUYECKMX BEILECTB (ITWJICH, HPONMJIEH, aleTUJIEH,
ATHJICHIJIMKOJIb, TIUIEPUH, (peHo, popMabaeru, aneTalbIerua, MypaBbuHas KUCIIOTa, YKCYCHAs
KHCJIOTa, OJEMHOBAsl KUCIIOTa, CTEapUHOBAsl KUCJIOTa, TJIH0K03a, (pyKTO3a, Kpaxmall, LEeJUI103a,
TJIUIIMH);

c(OPMHPOBAHHOCTh YMEHHUS OIpENeNATh BUIbl XHMHUYECKOH CBSI3M B OpraHHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTh YMEHMsI NPUMEHSTH IOJIOXKEHUS TEOPHUM CTPOEHUS OPraHUYECKUX
BemectB A. M. byrnepoBa st 0ObsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE
CBOWCTBA TUMHMYHBIX MpEACTAaBUTENCH pa3IMUHBIX KJIACCOB OPraHWYECKHUX BEIIECTB (MeTaH, 3TaH,
STUJICH, TPOIWJIEH, aleTuiieH, Oyranuen-1,3, metunOyraaueH-1,3, OeH307, METaHOJ, 3TAaHOI,
ATUJICHIJIMKOJb, TJIMIEpUH, (PEeHOJ, aleTanblerul, MypaBbuHas M YKCYCHas KHCJIOTHI, IIIIOKO03a,
Kpaxmajl, LeJJII0JI03a, aMMHOYKCYCHasi KHUCIIOTa), WIUTIOCTPUPOBATh N€HETHUYECKYIO CBSA3b MEXKIY
HUMHU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX DPEAKIHUM C HCIOIb30BAHHEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTE€pPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO CBHIPbsS (HEPTH,
IPUPOJHBIN Ta3, yrojib), cocoObl MX MNEepepadOTKHM U MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUI NMPOBOJUTH BHIYMCIEHUS M0 XUMUYECKUM YpaBHEHHSIM (MaccChl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTA peakIMK MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM MTPOJYKTOB PEAKIUH);

c(OpPMHPOBAHHOCTh YMEHUH BIAZETh CUCTEMOW 3HAHUH 00 OCHOBHBIX METO/aX HAay4YHOTO
MO3HAHUS, UCTIONb3YEMbIX B XUMUU IIPU U3YYEHHUH BEIIECTB U XMMHUUECKHX SIBJICHUI (HaOo/1eHue,
U3MEpPEHHE, IKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CUCTEMHBIE XMMHUECKUE 3HAHUS IS
NPUHATHUS PELIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYAllUSX, CBSA3aHHBIX C BEUIECTBAMH U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHUH COOJIIOMATh TpaBWia MOJH30BAHUS XHUMHYECKOW TOCYI0N W
71a00paTOpHBIM O00OPYJOBaHUEM, a TaK)Xe MpaBUiia oOpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c()OPMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATH XHUMHYECKUW OKCIEPHUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIIECTB MPU HarpeBaHHUM, MOJIyY€HHE 3TUJICHA U U3YYEHHE €ro
CBOICTB, KQUeCTBEHHBIC PEAKI[MU OPTAaHMYECKUX BEIIECTB, JICHATYpaIusi OCIKOB MPH HATPEBAHHH,
[[BETHBIE PEaKIMK OEJIKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKU O€30MIaCHOCTU MpU OOpaIeHUN
C BemiecTBaMH M J1a00OpaTOPHBIM OOOPYIOBAHUEM, NPEIACTABIATH PE3YIbTaThl XHUMHYECKOTO
JKCIIepUMeHTa B (opMe 3aliCH YpaBHEHUN COOTBETCTBYIOUIMX pEaKIHi U (PopMyIHUpOBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUNM KPUTHYECKH aHAJIM3UPOBATh XHUMUYECKYI0 HWH(OpPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeaCcTBa MaccoBOi nHopmarmu, IHTepHET U Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWJIa SKOJOTHYECKH I1eJIeCO00pa3Horo
MOBEJICHUS B OBITY W TPYOOBOW JEATEILHOCTH B IEISIX COXPAaHEHHsS] CBOETO 3I0POBBS U
OKpY’KallIllel NPUPOJHON Cpeabl, OCO3HAaBaThb ONACHOCTb BO3JECHCTBUS HA KUBBIE OPraHU3MBI
ONpeAENEHHBIX OPraHUYECKUX BEIIECTB, NOHMMAs cMbIca nokaszarens [1JIK, noscHsITe Ha npuMepax
CIocoObl YMEHBIICHUS U MPEIOTBPAILEHUSI UX BPEAHOTO BO3ICHCTBUS Ha OpraHU3M YeJIOBEKa;

JUTsE OOyYaroNUXCsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMCHSITH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUISL CIIETIBIX U CIa0OBHISMIIMX OOYUYAIOMIMXCS: YMEHUE HCIOJIB30BATh Pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.

11 KUIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHu4eckasi XuMUs» OTPaxaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHUU SIBJICHUA MPUPOIbI, B (POPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOM TIpPaMOTHOCTH, HEOOXOAMMON JUISl pELICHUs
MPAKTUYECKUX 3aJa4 M OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CUCTEMOM XUMHMUYECKUX 3HAHMM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATraAl0IINE MOHATHUS
(XMIMHUYECKHUIl JIEMEHT, aTOM, M30TOI, S-, P-, - 3JEKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA 00BEM, BAJICHTHOCTb, O3JEKTPOOTPUIATENILHOCTh, CTENEHb OKHUCIICHHUS,
XUMHYECKasl CBA3b (KOBAJEHTHAsl, WMOHHAs, MeTaJUIMYecKas, BOJOPOAHAas), KpUCTaJUIMYecKas
pem€Tka,  TUIBI  XUMHUYECKMX  PEakLMW,  pacTBOpP,  OJJIEKTPOIUTBHI,  HEDIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAS AUCCOLMALNS, OKACIUTEND, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEaKIIUH,
XMMHUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHs AIIEKTPOJIUTHUYECKOM AHMCCOLUAINH,
nepuoanueckuit 3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUS
U TPEBpAICHUs SHEPTHM NMPU XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUH, MAPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE ITOHUMAaHHUs IPUYUHHOCTH U CHCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (aKTOJIOTMUYECKHE CBEJEHMS O CBOWCTBaX, COCTaBe, IOJYyYECHHUH U
0€30MacHOM HCIIOJIb30BAHUM BaKHEMIIMX HEOPTaHWYECKUX BEUIECTB B OBITY M IPAKTHUECKON
JIeATEIbHOCTH YEIIOBEKA,

c(OpMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIE MPU3HAKYU NOHATUMN, YCTAHABIMBATh UX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLINE MOHATHS IIPU ONIMCAHUN HEOPTAHUYECKUX BEIIECTB
Y UX MPEBPALCHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUII COCTABIICHMS
(dbopMyJ1 BELIECTB U YpaBHEHUIN XMMHUYECKUX peakiuii, cucreMaTuueckyto HoMeHknaTypy (IUPAC)
Y TPUBUAIBHBIE HA3BAHUS OTIEJIBHBIX HEOPraHWYECKUX BEILECTB (yrapHbIi ras, YriaeKHCIbIN ras,
aMMHuak, raméHasi U3BeCTh, HeralI€Has U3BeCTb, MUThEBAs COJA, MUPUT U JPYyTHE);

c(OPMHPOBAHHOCTh YMEHHUI ONpeAeNsTh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX
AIIEMEHTOB B COEIUHEHHSIX PA3IMYHOrO COCTaBa, BHUJl XMMHUYECKOW CBSI3U (KOBaJIEHTHAasi, HOHHAs,
METaJUIn4YecKas, BOJOPOJHAs) B COCIMHEHMSX, TUIl KPUCTAIIMYECKOW PEIETKH KOHKPETHOI'O
BellecTBa (aroMHasi, MOJIEKYJpHas, HOHHAas, MeTaJIn4yecKas), XapakTep cpeabl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHU;



c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBAThH MPUHAIC)KHOCTh HEOPTaHUYECKUX BEIIECTB IO
UX COCTaBy K OMpeNelIEHHOMY KJacCy/Tpylie COoelWHEHUN (MpOCThie BEIIeCTBA — METAJIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHBIC THAPOKCHUJIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUN PacCKpbIBaTh CMBICI Nepuoandeckoro 3akona Jl. 1. Menzeneesa
U JICMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIBHYIO M IIPOTHOCTHYECKYIO () YHKITUHY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 14 nepuonoB [lepuonnueckoi cucremsl xumuueckux snemeHToB . M. Menneneena,
UCIIOJIB3Ysl TIOHATHS «S-, P-, -3JICKTPOHHBIE OPOMTAIN», «IHEPreTUYECKUE YPOBHH», OOBACHSATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHHUH MO MepuojaM U
rpynnam [lepuoanueckoit cucrembl xumudeckux 3aeMenToB . V1. Menpeneena;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOWMCTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIECTBOBAaHHE TIE€HETHUECKOM
CBSI3M MEXKJly HEOPraHMYECKHMMH BEIIECTBAMH C TIOMOIIbI0O YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

c()OPMUPOBAHHOCTh YMEHHUS KIIACCU(DUIIMPOBATh XHUMHUYECKHE PEAKIUH IO Pa3TMYHBIM
npu3HaKaM (4YUCIy U COCTaBy pPearupyrouiux BEIecTB, TEII0OBOoMY 3D (eKTy peakiuu, H3MEHEHUIO
CTENEHEW OKUCIIEHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YUaCTHIO KaTajlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHUS PEAKLUN PAa3IMUHBIX THIIOB, MOJIHBIE U
COKpalI¢HHbIE YpaBHEHUs PEaKUUid HOHHOTO OOMEHA, YUYWTHIBas YCJIOBHS, MPU KOTOPBIX 3TU
peaKkuu UAYT 10 KOHLIA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJIUTH PEAKIIUU, TTOATBEPIKIAIONIME KaYeCTBEHHBI COCTAaB
pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACHO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAaX HEOPTaHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCpPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTH CKOPOCTH XHMUYECKOM DPEaKIMH OT
pasnUYHBIX (HAKTOPOB; XapakTep CMENICHHWS XHUMHYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aericTBus (mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUUYECKHUE IMPOIIECCHI, JICKAIINE B OCHOBE
MPOMBIIUICHHOTO TMOJIy4€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOMMX HAYYHBIX NPHUHIMIAX W IKOJOTHYECKUX MpoOiIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh yYMEHUN TMPOBOJAUTH BBIYHCICHUS C HCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi I0Jisl BELIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUH T'a30B MPU XMMHUYECKHUX PEaKIUsIX,
Macchl BellecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM OObEMY
OJIHOTO M3 YYacTBYIOIIUX B PEAKIMU BEIIECTB, TEIIOBOTO 3 (deKTa peakliui Ha OCHOBE 3aKOHOB
COXpaHEHHUS MacChl BEUIECTB, MIPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh TpaBWJIa IMOJB30BAHHUS XMMHUYECKON TOCYyAoN U
1abopaTOpHBIM O0OpYAOBaHUEM, a TaKXKe MpaBMiia OOpaIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATH U BBINOJIHATH XUMHUYECKUM OKCIEPUMEHT
(pasznmoskeHue MepoKCUAa BOJAOPOa B MPUCYTCTBUU KaTalu3aTopa, ONpe/eeHHe Cpellbl pacTBOPOB
BEII[ECTB C TIOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEeaKIuu, peakllni HOHHOTO 0OMEHa, KaueCTBEHHBIC peaKklliy Ha Ccynbdar-, kKapOoHaT-
U XJOpUII-aHUOHBI, HAa KATHOH aMMOHUs, pEIICHHUE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMaM
«Meramne» u «Hemerannel») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH O€30MAaCHOCTU MPHU
oOpallleHuu ¢ BellecTBaMU U JIaDOpaTOPHBIM OOOpYIOBAaHUEM, NPEICTABIATH pPE3YyJIbTaThl
XUMHYECKOTO DJKCIepUMEeHTa B (¢GopMe 3alHuCH YPaBHEHHN COOTBETCTBYIOIIMX pEaKIUid U
(GhopMyIUPOBaTh BHIBOIBI HA OCHOBE dTHUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(GOPMAIIHUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOW KOMMYHHUKannK, HTepHET U APYTHX);



c(OPMUPOBAHHOCTh  YMEHUU

co0Ir01aTh

IpaBuiIa

IKOJIOTHYECKH  IeTIecO00pa3HoOTo
MOBEJICHUSI B OBITY W TPYAOBOW JEATEIBHOCTH B IIEISAX COXPAHEHHUS CBOETO 3/I0POBBS H
OKPY’KaIOIIe MPUPOTHON Cpe/bl, OCO3HABATh ONACHOCTH BO3JCHCTBUS HA KUBBIE OPraHU3MBI
omnpeneaEHHBIX BEIIECTB, MOHUMAas cMbIch mokasarens I[I/IK, moscHATh Ha mpuMepax CrocoObI

YMCHBIICHUSA U MTPEAOTBpALICHUSA UX BPECAHOT'O BOBZ[GI?ICTBI/HI Ha OpraHu3M 4CJIOBCKA,

JIIA 06yqa101u14xc>1 C OrpaHMYCHHBIMHM BO3MOXXHOCTAMHU 3I0POBbA: YMCHHUC IIPUMCHATH

3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHA BCIICCTB U XUMHUYCCKUX S'IBJICHI/II;'I;

JJI1 CJIICTIBbIX U CJ'Ia6OBI/II[$IH_II/IX 06yqa}omﬂxcx: YMCHHE HCII0JIB30BaTh peJ'IBe(bHO'TO‘Ie‘IHYIO

cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XuMudeckux (GopMyiL.

TEMATHYECKOE IIVTAHUPOBAHUE
10 xaxace

KonuuectBo yacos

OnexktpoHHbIe (U(POBLIC)

No | HauMeHoBaHuUeE pa3/iesioB U TEM scero |Komtp,  [Tpaxr. o0pa3oBaTeIbHBIE PECYPCHI
MIPOTPaMMBI
paboTHl  |paboTHI
1. | CrpoeHHe OpraHUIECKUX BEIIECCTB 4 https://resh.edu.ru/subject/29/10/
buomuorexa LIOK
https://m/edsoo.ru
2. | YrueBomoposl 15 2 2 https://resh.edu.ru/subject/29/10/
but6nunoreka [JOK
https://m/edsoo.ru
3. | Kucnopoaconaepxariye opraHu4ecKue 12 1 3 https://resh.edu.ru/subject/29/10/
BEIIECTBA bubnunoreka IJOK
https://m/edsoo.ru
4. | Aszotconmepikaliue opraHu4ecKue 1 https://resh.edu.ru/subject/29/10/
BEIIECTBA bubiroreka [IOK
https://m/edsoo.ru
5. | Iomumepsr 3 1 1 https://resh.edu.ru/subject/29/10/
buomuorexa [IOK
https://m/edsoo.ru
Hroro 35 4 6
94acoB
11 knace
KonnuecTtso yacos OnexrpoHHbIe (L1(POBLIC)
Ne | HammeHoBaHme pa3ieiioB U TEM scero [Kontp.  |lpaxr, oOpa3oBaTtesbHbBIE PECYPCHI
IIPpOrpaMMBbI
pabotel  [paboThI
1. | TeopeTndyeckne OCHOBBI XUMHH. 31 2 4 https://resh.edu.ru/subject/29/11/
butmoTeka [IOK
https://m/edsoo.ru
2. | XuMus 1 KHU3Hb. 4 1 1 https://resh.edu.ru/subject/29/11/
buonmoreka [JOK
https://m/edsoo.ru
Hroro 35 3 5
4acoB

IHOYPOYHOE IINTAHUPOBAHHUE
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10 kaacc

No HanmenoBanwme Coneprxanue KommdectBo yacor DIIeKTpOHHBIC
Il.n. | pa3genoB u Tem scero | K.p. | Ip.p. (umndpoBsie)
MIPOTPaMMBI o0Opa3oBaTeIbHBIE
pecypchl

OCHOBBI OPTaHUIEeCKON XUMHUHI

CTpoeHue OpraHuveCcKux BemecTs (4 yac)

1. | Opranuyeckasi XUMHUSL. [MosiBneHue u 1 https://resh.edu.ru/subj
Teopus CTpoeHHs pasBUTHE ect/29/10/
OPraHUYECKUX BEILECTB OpPraHUYeCKON XUMHUU bubmoreka [JOK
A M.Bytneposa. Kak Hayku. [Ipeamer https://m/edsoo.ru

OpraHUYECKON XUMHUH.
Mecto u 3Ha4yeHME

2. | Teopus cTpoeHus opraHuueckoi xumuu | 1 https://resh.edu.ru/subj
OpPTaHHYECKUX BEUICCTB B CHCTEME ect/29/10/
A.M.Bytneposa. €CTECTBEHHBIX HayK. Bubmmoreka [TOK
Uzomepsl. Uzomepus. XHMITUecKoe https://m/edsoo.ru

CTpOCHHUE KaK

3. Ipaxmuueckas nopsnoK coeaunenus | 1 1 https://resh.edu.ru/subj

pa6oma Noj aTOMOB B MOJIEKYJIE ect/29/10/
«KauecTBeHHOE COTJIACHO MX bu6nunoreka IJOK
onpezeneHne BaJICHTHOCTH. https://m/edsoo.ru
yriepoja, BoJopoJa OcHOBHBIE
1 XJIopa B TIOJIOKCHUS TEOPUH
OpTaHUYECKUX XUMHYECKOTO
BEIIECTBAX. CTpOEHUS
HUncmpyxmaorc no Th. OpraHUYEeCKUX

COEIMHEHUI

A.M. bytneposa.

YraepoaHslii CKeneT

OpraHu4ecKon

Mouekynbl. KpatHOCTh

XUMHYECKOH CBSI3H.

3aBUCHUMOCTh CBOICTB

BEIIECTB OT

XUMHYECKOTO

CTPOEHUS MOJIEKYI.

N3oMepust 1 H30MeEPBL.

[TonsTue o

(YHKITMOHATBHON

rpyIme.

4. | DreKTpoHHas MPUPOa [TpuHIUIIEL 1 https://resh.edu.ru/subj
XUMWYECKHUX CBS3EH B KJIaccuuKanmum ect/29/10/
OpPraHUYECKUX BEIIECTBAX. | OPTaHUUYECKUX Bbub6imoreka [IOK
Knaccudukanus COEIMHEHUIA. https://m/edsoo.ru
OpPraHUYECKUX BEIECTB. CucreMaTiueckast

MEXTyHapOTHAS
HOMEHKJIATypa U
MIPUHIIUIIBI
o0Opa3oBaHus
Ha3BaHUI
OpTraHUYECKUX

COEIUHEHUH.



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://m/edsoo.ru
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://m/edsoo.ru
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://m/edsoo.ru

Yeneeodopoouwl (15 uac)

5. | AJKaHBI: CTpOCHHE,
TOMOJIOTHS U H30MEPUSI
ankaHoB. JlabopamopHulil

Ankansl. Cmpoenue
MOAEKYIbl MEMAHA.
I'oMomornyeckuii psij

https://resh.edu.ru/subj
ect/29/10/
buomuoteka LIOK

onvim Nel ankaHoB. ['oMoory. https://m/edsoo.ru
«KoHcTpynpopanue Homenkunarypa.
IAPOCTEPIKHEBBIX H3omepus
MOJIeNel MOJICKYJT YIJIEPOTHOTO CKEJIeTa.
OpraHUYeCKHX BEIIECTB». | 3aKOHOMEPHOCTH
Hncmpyxkmaore no Th. W3MEHECHUS
6. | Homenknarypa ankaHoB. | ()M3MYECKHX CBOWCTB. https://resh.edu.ru/subj
XUMHYECKHe ect/29/10/
cBoiicTBa (Ha TIpUMepe bubmmoreka [IOK
METaHa U 3TaHa): https://m/edsoo.ru
peaKIMK 3aMeIICHHS
7. | Xummueckue cBoiictsa, (ranoreHupoBaHue), https://resh.edu.ru/subj
NOJIyYCHUE U IPUMEHeHHe | ACTHUIPUPOBAHUS KaK ect/29/10/
AJIKaHOB. C110co0bI MOy YeHNS Bubmmoreka [TOK
BaXKHEHIIMX https://m/edsoo.ru
COCTMHCHUI B
OpPraHU4eCcKOM
cuntese. ['openue
MeTaHa KaK OJIMH M3
OCHOBHBIX
HCTOYHUKOB TCIlJIa B
HPOMBIIUICHHOCTH U
oniTy. Haxoxxenue B
pUpoJIC U
IPUMEHEHUE AJTKAHOB.
8. | Huknoankausl. Pemenne | [lonsmue o https://resh.edu.ru/subj
pacyETHBIX 3a1ay: YUKTIOAIKAHAX. ect/29/10/
Haxoxnenue Bbu6nunoreka IJOK

MOJIEKYJISIPHOH (OPMYJTBI
OPraHUYecKOro BEIecTBa
10 €r0 IUIOTHOCTH U
MAacCOBBIM JIOJISIM
JJIEMEHTOB, BXOSIINX B
€ro COCTaB

https://m/edsoo.ru

9. | Pemenue pacu€THBIX
3anau: Haxoxnenue
MOJIEKYJISIPHOH (OPMYJITBI
OPraHWYEeCcKOTO BEIIECTBA
0 MPOAYKTaM CTOpaHHSI.

10. | Kommponvhas paboma

Mol

11. | AnkeHbl: CTpOCHHE, Ankenbl. Cmpoenue https://resh.edu.ru/subj
TOMOJIOTHS, MOAEKYIbl IMUNEHA. ect/29/10/
HOMEHKJIaTypa 1 I'omonoruyeckuii psin bubanorexa LHOK
M30MEpHUSL. AJIKEHOB. https://m/edsoo.ru

12. | XumMuueckue CBOMCTBA,
MOJTyYeHNE U IPUMEHEHHE
aJIKCHOB.

Howmenxuatypa.
N3omepus
YIJIEPOJHOIO CKEJeTa
Y TIOJIOKEHMS
KpaTHOH CBSI3U B
MOJIEKYIIE.
XHUMHYECKHE

https://resh.edu.ru/subj
ect/29/10/
butmmoreka [IOK
https://m/edsoo.ru
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CBO¥iCTBa (Ha mpuMepe
ITWJICHA): PEaKIInu
MPUCOEANHEHUS
(rammoreHupoBaHKE,
2uopuposatue,
TUApaTalHNs,
2UOPO2AT02EHUPOBAHU
€) Kak croco0
MOJTy4EHUS
(YHKIMOHAIBHBIX
MIPOU3BOIAHBIX
YTIEBOIOPOJOB,
TOpEHMSL.
ITonumepusanus
STUIIEHA KaK
OCHOBHOE
HaIpaBJieHUE €ro
WCIIOJIb30BaHUS.
[Tonustunen kak
KPYIIHOTOHHAXHBIN
MPOIYKT
XUMHYECKOTO
MIPON3BOACTBA.
IIpuMeHeHue ITUIICHA.

13.

Ipaxmuueckas paboma
No2 «JlonyyeHue dTUIICHA
Y U3YYEHHE €T0 CBOWCTBY.

HUncempyxkmasie no Th.

Unentuduxanms
OpPTraHUYECKUX
COEIHEHUIA.
T'enemuueckas céa3v
MedHcoy Kraccamu
Op2aHu4ecKux
coedunenuil. Tursl
XUMUYECKUX PEaKInil
B OPraHUYEeCKOH
XHMHHU.

https://resh.edu.ru/subj

ect/29/10/
bubmuorexa LIOK
https://m/edsoo.ru

14.

ATKageHbl U KaydyKH.

AnkagueHsl U
kayayku. [lonsitie 06
aJKagueHax Kak
YTIIEBOJIOPOJIAX C
JIBYMs1 IBOMHBIMU
CBSI3SIMU.
ITonumepusanus
JIMBUHMJIA
(byramuena-1,3) kax
C1oco0 IorydeHus
CHHTETHYIECKOTO
KaydykKa.
HarypanbHsiii u
CUHTETUYECKUI
Kay4qyKH.
Bynkanuzanus
Kayuyyka. Pe3nHa.
[IpumeHeHune Kayuyka
U PE3UHBI.

https://resh.edu.ru/subj

ect/29/10/
bubmoteka [IOK
https://m/edsoo.ru

15.

AJIKUHBL: CTPOCHHUE,

TOMOJIOTHA, U30OMEPUA U

HOMEHKJIaTypa.

Anxunsl. Cmpoenue
MOAEKYbl AYemuiena.
I'omonoruyeckuii psin
AIKUHOB.

https://resh.edu.ru/subj

ect/29/10/
bu6nmoreka IJOK
https://m/edso0.ru
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16.

XWMHUYEeCKHEe CBOMCTBA,
MTOJTYYCHHE U IPUMEHEHNE
aJIKUHOB.

Howmenxunartypa.
Nzomepus
YTJIEPOJHOTO CKeNeTa
Y TIOJIOXKEHMS
KpaTHOU CBSA3U B
MOJIEKYJIE.
XuMuueckue
cBoiicTBa (Ha mpumepe
areTUiICHAa): PeaKIny
MPUCOEANHEHUS
(rammoreHUpoOBaHKE,
2uopuposatue,
TUpaTaIns,
2UOPOANO2EHUPOBAHU
e) Kak crmoco0
MOITyYeHUS
MOJIMMEPOB U APYTUX
MOJIE3HBIX MPOIYKTOB.
I'openue aneruneHa
KaK UCTOYHHUK
BBICOKOTEMIIEpaTYpPHO
TO TUIAMEHH IS
CBapKH M PE3KH
METaJIJIOB.
[IpumeHneHue
areTHIIeHa.

https://resh.edu.ru/subj
ect/29/10/
buomuoteka LIOK
https://m/edsoo.ru

17.

ApeHsbl: CTpoeHue,
TOMOJIOT S, U30MEPHS U
HOMEHKJIATypa.

18.

XnMHAYecKHe CBOMCTBA,
MOJTy4YEHUE U IPUMEHEHHE
apeHoB. [IpupoaHsie
WUCTOYHUKH H
nepepaboTka
YTJIEBOJIOPOJIOB.

Apensl. benzon kak
NpeACTaBUTENb
apoMaTU4eCKuX
YIIIEBOAOPOIOB.
Cmpoenue monexyvl
benzona. XuUMHYECKUE
CBOWCTBA: peaKkInu
3aMeIeHHS
(TamoreHUpOBaHHE)
KaK CcIioco0

MOy YEHUS
XMMHUYECKUX CPEICTB
3aIUThl PACTCHUH,
NPUCOEINHEHUS
(ruaprpoBaHue) Kak
JI0Ka3aTebCTBO
HETPeeNbHOTO
XapakTtepa 6eH3ora.
Peaknus ropenus.
ITpumenenue OeH3o01a.

https://resh.edu.ru/subj

ect/29/10/
bu6nunoreka IJOK
https://m/edso0.ru

https://resh.edu.ru/subj

ect/29/10/
bubmuorexa LIOK
https://m/edso0.ru

19.

Konmponvnas paboma
Ne2

Kucnopoaconepxamue oprannyeckue Bemectsa (12 gac)

20.

OmxHOATOMHEIE U
MHOI0aTOMHBIE
MpeJIebHBIE CITUPTEHI.

CrupTsl.
Knaccuduxkarus,
HOMEHKJIATypa,
HU30MEPUA CIIMPTOB.
MeraHoJ ¥ 3TaHOI
KaK MPe/ICTAaBUTEIH

https://resh.edu.ru/subj

ect/29/10/
butmmoreka [IOK
https://m/edsoo.ru
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MpeIeIbHBIX
OJTHOATOMHBIX
CITUPTOB.
XuMU4ecKue
cBoiicTBa (Ha TIpUMepe
METaHOJIa U ATaHOJIa):
B3aUMO/JICUCTBUE C
HaTpHEM Kak CIoco0
YCTaHOBJICHHSA
HATMYUSL
TUAPOKCOTPYIIIIHI,
peaxius ¢
TaJI0reHOBOJOPOIAMHU
KaK CIoco0
MOITyYeHUS
pacTBOpUTEIICH,
JIETHIPATAIUS KaK
CHoCco0 MOTyYeHHUs
sTuieHa. Peakiust
TOPCHMS: CITUPTHI KaK
TOTUTUBO.
[IpumeHneHue
MeTaHOJIa U ATAHOIIA.
DHU3MOIOTUYECKOE
JIeCTBHE METaHOJIa U
3TaHOJIa HA OPTaHU3M
YEJIOBEKa.
OTUJICHTIIUKOJIb U
TJIALIEPHH KaK
MMpeaACTaBUTCIIN
MpEeaeNbHBIX
MHOTOaTOMHBIX
CITUPTOB.
KauecTBenHas
peakius Ha
MHOTOaTOMHBIE
CIIUPTEL U €€
MPUMEHEHUE IS
pacrno3HaBaHUs
TJIMIIEPUHA B COCTaBe
KOCMETHYCCKUX
CPEJICTB.
[IpakTruyeckoe
IIpUMEHEHUE
OTUJICHTJINKOJISA U
TJIALEPHHA.

21.

Denombl
aPOMATHUECKHE CITUPTHL.

22.

Pewenne pacuérHeix
3aga4: PacueTsl Macchbl
(oObema, KoJInyecTBa
BEIIeCTBA) MPOAYKTa
peaKIuu, eciy OJHO U3
BEIIECTB JIaHO B BUJE
pacTBOpa ¢ onpeeIeHHON
MaccOBOH J10oyel
PacTBOPEHHOT'O BEILIECTBA.

®enon. Ctpoenune
MOJIEKYJIBI (peHoa.
Bzaumnoe eruanue
amomos 6 MoieKyie
¢enona. Xumuueckue
ceoticmea:
83aumooeticmeaue ¢
Hampuem,
2UOPOKCUOOM HAMPUsl,
opomom. Ilpumenenue
¢enomna.

https://resh.edu.ru/subj
ect/29/10/

https://resh.edu.ru/subj
ect/29/10/
bu6nmoreka IJOK
https://m/edsoo.ru
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23.

Pemenuie pacu€THbIX
3ana4: PacueTsl Macchbl
(oOBema, KomdyecTBa
BEIIECTBA) MPOTYKTOB
pEeaxIum, ecii OTHO U3
BEIIEeCTB JJaHO B M30BITKE
(MMeeT mpuMecH).

https://resh.edu.ru/subj
ect/29/10/
bubmmoreka [IOK
https://m/edsoo.ru

24,

AJbJaeruasl 1 KETOHBL.

AJbIeruabl.
Meranane
(bopmamsaerum) u
STaHaNb
(ameTampaerum) Kak
MIPEJICTAaBUTEIN
MpeIeIbHBIX
aNbJETU/IOB.
KauectBennsie
peaknuu Ha
KapOOHUIIBHYIO
rpynmy (peakuus
«cepedpsHOTOo
3epKaJiay,
B3aUMOJICHCTBHE C
TUAPOKCHUIIOM METH
(II) m ux npumeHeHue
TS OOHApYKEHUS
TIpeIeTbHBIX
aJbJICTHIOB B
MIPOMBIIUICHHBIX
CTOYHBIX BOJAX.
TokcuyHOCTH
aNbJIETU/IOB.
[IpumeHneHue
(dbopMmanbprernia u
areTanpIerua.

https://resh.edu.ru/subj
ect/29/10/
bub6nmoreka IJOK
https://m/edsoo.ru

25.

Kap6oHOBBIE KHCITOTHI.
ITpaktuueckas padora Ne3
«lTonmydeHnue yKkCcycHOM
KHCJIOTHI U U3yUeHHE ee
CBOMUCTBY». Mncmpyrmasic
no Th.

Kap6onossie
KHCJIOTBL. YKCYyCHas
KHCJIOTa KaK
NpeCTaBUTENb
npeaeIbHbBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.
XuMHu4ecKue
CBO¥iCTBa (Ha mpuMepe
YKCYCHOHM KHCJIOTBI):
peaKimu ¢
MeTaJuIaMH,
OCHOBHBIMHU
OKCHJIAMH,
OCHOBaHUSIMH U
COJISIMH KaK
MOJITBEPKICHIE
CXOJICTBA C
HEOpraHM4eCKUMHU
KucinoTaMu. Peakius
3Tepru(UKALNUN KaK
CHoco0 MoTyYeHus
CJIO’KHBIX 3(HUPOB.

https://resh.edu.ru/subj
ect/29/10/
bubmoteka [IOK
https://m/edsoo.ru
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IIpumenenue
YKCYCHOM KHUCITTOTHI.
IIpencraBnenue o
BBICIIMX KapOOHOBBIX
KHCJIOTAaX.

26.

Ipaxmuueckas paboma
Neqd «Penrenne
JKCIICPUMEHTATBHBIX
3a/1a4 Ha Paclio3HaBaHUE

OpraHUYCCKUX BEHIECCTB).

HUncempyxkmasie no Th.

WNnentndukamms
OpPraHMYECKUX
COCIUHCHUH.
Tenemuueckas cé43v
MedHcoy Kraccamu
OpP2aHUYECKUX
coeOuHeHull.

https://resh.edu.ru/subj
ect/29/10/
buomuoreka [IOK
https://m/edsoo.ru

27.

Croxxasie >¢upsl. JKupol.

Motomue CpeAcTBa.

CroxxabIe 2GUPH 1
Kupbl. ClI0)KHBIE
3(UPBI KaK TPOAYKTHI
B3aUMOJICUCTBUS
KapOOHOBBIX KHCJIOT
CO CIIUPTaMH.
[IpumeHneHue
CIIOXHBIX A(UPOB B
MUIIEBON 1
naphroMepHon
MIPOMBIIIUIEHHOCTH.
Kupbl Kak ci10xKHbIE
3¢UpHI TTUIEPUHA H
BBEICIIIUX KapOOHOBBIX
KHCJIOT.
Pactutenbhbie u
JKUBOTHBIE KHUPHI, UX
COCTaB.
PacnoznaBanue
pacTUTEIBHBIX KUPOB
Ha OCHOBAaHHHU WX
HENpeeNbHOTO
Xapakrepa.
[IpumeHeHue KUpOB.
IMapponus unu
OMBUICHHE )KUPOB KaK
croco6
MTPOMBIIIUIEHHOTO
MOJIYy4YEHHUS COJIer
BBICIINX KapOOHOBBIX
KHUCJIOT. MBLI4 Kak
COJTH BBICIIHX
KapOOHOBBIX KHCIIOT.
Moro1ie cBOMCTBA
MBLIIA.

https://resh.edu.ru/subj
ect/29/10/
bubmuoreka LIOK
https://m/edsoo.ru

28.

Koumponvnas paboma
Ne3

29.

Vrinesonsl. I'moko3a.
Caxapo3sa.

VrneBonasl.
Knaccudukarms
YTJIEBOIOB.
Haxoxxnenne

YIJIEBOJOB B IIPUPOJIE.

I'moko3a Kak
aJbIETHIOCTIAPT.
Bposkenue rimroKko3sl.

https://resh.edu.ru/subj
ect/29/10/
bu6nmoreka IJOK
https://m/edsoo.ru
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Caxaposa. [ uopoau3
caxaposoi.

30.

Kpaxman u nemnonosa.

Kpaxman u
LEJTI0N03a KaK
Omosornaeckre
MTOJTUMEPHI.
XuMuueckue
CBOIICTBa Kpaxmajia 1
TEJUTIOI036I
(rumpomus,
KauyeCTBEHHAs
peakius ¢ HoJI0M Ha
Kpaxmal u ee
MPUMEHEHHUE JIS
oOHapyKeHHs
Kpaxmaia B
MPOAYKTAX MUTAHUS).
IIpumenenue u
Omoorudeckas poib
yrieBogoB. [lonsatue
00 UCKYCCTBEHHBIX
BOJIOKHAaX Ha TIpUMepe
aI[eTaTHOTO BOJIOKHA.

https://resh.edu.ru/subj
ect/29/10/
bub6nmoreka IJOK
https://m/edsoo.ru

31.

IIpaxmuueckas paboma
MNe5 «Pemienue
IKCTIIEPUMEHTAIIBHBIX
3a1a4 Ha MOJy4YeHHUe U
pacro3HaBaHue
OpPraHUYECKUX BEILIECTBY.
Hncmpyxkmaoic no Th.

Wnentuduxanms
OpPraHMYECKUX
COCIMHECHUI.
T'enemuueckas céa3v
MedHcoy Kaaccamu
Op2aHU4ecKux
coeounenuii. TATIBI
XUMHUYECKUX PEaKIUi
B OPraHUYEeCKOU
XUMUH.

https://resh.edu.ru/subj
ect/29/10/
bu6nunoreka IJOK
https://m/edsoo.ru

A3zotcopaepikarue oprannueckue Bemectsa (1 gac)

32.

A3zoTconepxkarine
OpraHUYEeCKHE BEIIECTRA.
AMHUHBI. AMHHOKHCIIOTEL.
benkn.

AMUHOKHUCIIOTHI U
oenku. CocraB u
HOMEHKJIaTypa.
AMUHOKHUCIIOTBI KaK
ampoTepHbIe
OpraHUYEecKHUe
COCIIMHEHHUSL.
IlentuaHas cBs3b.
Bbuonornueckoe
3HAYEHUE 0-
AMHHOKHCIIOT.
O6nacTi MpUMEeHEeHN s
aMHUHOKHCIIOT. benku
KaK [IPUPOIHBIC
OHMoNONUMEpHI.
CocTaB u cTpoeHHe
0enkoB. XMMHUYECKHE

https://resh.edu.ru/subj
ect/29/10/
bubmuorexa LIOK
https://m/edsoo.ru
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CBOWCTBa OEIKOB:
TUIPOIIN3,
JeHaTypauusl.
O6HapyxeHue OeNKOB
IIpY TIOMOLIH
Ka4yeCTBEHHbIX
(UBETHBIX) pEaKIHK.
[peBpamenus 6enkoB
I B OPraHu3Me.
buonorunyeckue
(byHKIUHN OEITKOB.

33. | Cunrernyeckue 1 https://resh.edu.ru/subj
HOJIUMEPBI. ect/29/10/
CuHTeTHUYECKHE KayUyKH Bubmmoreka [IOK
¥ BOJIOKHA. https://m/edsoo.ru

34. | llpaxmuuecxas paboma 1 1
MNo6 «Pacnio3HaBaHuUE
MJIACTMACC M BOJIOKOHY.

HUncmpyxkmase no Th.
35. | KoumponvHas paboma 1 1
No4d (umoeosast)
11 kaace
No HaumenoBanmue Conepxanue KonugectBo yacos DNeKTpOHHBIC
IL.n. | pa3nenoB u Tem scero | K.p. | Ip.p. (uudpoBsie)
MIPOTPaMMBI oOpa3oBaTtebHbBIE
pecypchl

Teopernueckue ocHOBHI xumuH (31 gac)

1. | OCHOBHbIC MOHATHS U Crpoenue BemiecTa. | 1 https://resh.edu.ru/su
3aKOHBI XUMHHU. ATOM, CoBpeMeHHas bject/29/11/
XUMHUYECKUH DIIEMEHT. MOJIEJb CTPOEHUS Bubnmnorexa [JOK
WUsoronsl. Mucmpykmaxc | aroma. https://m/edsoo.ru
no Tb. XUMHUYECKUI

AJIEMEHT. ATOM.
Anpo atoma,
H30TOIIbI.

2. [Mepromnueckuii 3akoH u | [lepuoanueckast 1 https://resh.edu.ru/su
I[ICXD .1U.Menneneesa. | cucreMa bject/29/11/
Pacnpenenenue XUMHUUYECKUX bubnuotexa [IOK
3JIEKTPOHOB B aTOMAax snemenToB JI.1. https://m/edsoo0.ru
AIIEMEHTOB MaJIbIX MeHnneneesa.

IIEPUOJOB. DU3HYECKUM CMBICI

3. Pacnipenenenune IMeproauueckoro 1 https://resh.edu.ru/su
3JIEKTPOHOB B aTOMax 3akoHa [I.11. bject/29/11/
AJIEMEHTOB OOJBIINUX Menpeneena. bubnmnoreka [HOK
HIEPHOIOB. DNIEKTPOHHAS https://m/edsoo.ru

KOH(UTYpaLus

4. | [lonmoxxeHue BoJOpO/A, aToma. 1 https://resh.edu.ru/su
JIAHTAHOHUJIOB M Knaccngukauust bject/29/11/
AKTUHOUJIOB B XUMUYCCKHAX bubanoreka [HOK

[lepronuueckoii Tabnune

3JIEMEHTOB (s-, p-, d-

https://m/edsoo.ru
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JA.N.Menneneena.
BaneaTHocts n

BaJICHTHBIC BOSMOXXHOCTHU

aTOMOB.

AJIEMEHTHI).
OcobenHocT
CTPOCHUS
IHEPreTHYECKUX
ypoBHeii aromMoB d-
2JIEMEHTOB.
OcHnosnoe u
68030yoKCOeHHbIE
COCMOSHUS AMOMOS.
OneKTpoHHas
000J104Ka.
DHepreTu4yecKue
YPOBHH, ITOAYPOBHH.
ATOoMHBIE OpOUTANIH,
S-, p-, d- DIIEMEHTBL.
OcobenHocTH
pacrpeienieHus
3JEKTPOHOB I10
OpOUTAISIM B aTOMax
DJICMCHTOB IICPBBIX
YETBIPEX MEPUOJIOB.

DJIEKTPOHHAs
KOH(UTYpanus
aTOMOB.
JIEMOHCTPAITHS

TaOJIHIL
«llepnomauueckas

cHcTeMa
XHUMHUYECKHUX
aseMeHToB /1. 1.
MenaeneeBay

[lepuonnueckoe
M3MEHEHHUE CBOMCTB
aTOMOB XUMHUYECKUX
3JIEMEHTOB, MTPOCTHIX U
CJIO’KHBIX BELIECTB.

[Ipuunnbl n
3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
9JIEMEHTOB U X
COE€IUHEHUN 10
nepuoiaM u
TpyIIaM.
Ileproanueckuit
3aKOH U
Ilepuonnueckas
cucTeMa
XUMHYCCKHUX
snemenToB 1. M.
Menjgeneena. CB3b
IIEPHUOJIMISCKOTO
3aKOHA B
Ilepnonueckoi
CHUCTEMBI
XHUMHAYECKHUX
snemenToB /1. M.
MeHnpeneena ¢

COBPEMEHHOI
TEOpPHUEN CTPOEHUS

aTOMOB.
3aKOHOMEPHOCTHU
W3MEHEHNS CBOWCTB

https://resh.edu.ru/su

bject/29/11/
bubmmoreka [IOK

https://m/edsoo.ru
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XUMHUYECKHUX
JJIEMEHTOB U
00pa3yeMbIX UMH
MPOCTBIX U CI0KHBIX
BELLECTB I10 IPYIIIaM
U TIEPHOJIaM.
3Hauenue
[IEPUOJINYECKOTO
3aKOHA B PA3BUTUU

HAaYKH.

XHUMHYecKas CBSI3b.
OcCHOBHBIE
XapaKTePUCTUKHU
XUMHUYECKOHN CBSI3H.
IIpoctpancTBEHHOE
CTPOCHHE MOJIEKYJL.

OneKTpoHHas
pupoaa
XUMHYCCKOM CBSI3H.
DIIEKTPOOTPHUIIATETH
HOCTb.

Buaesl xummnueckoit
cBsi3M (KOBAJICHTHAS,
HMOHHAas,
MeTaJInYecKas,
BOJIOpPOHAS) U
MEXaHU3MEI €€
o0Opa3oBaHws.
CrpoeHne BElecTBa.
XHUMHYECKas CBSI3b.
Buabl XuMHU4eCKOit
CBsI3U (KOBaJICHTHAS
HETONAPHAA U
HoJsIpHas, MOHHAas,
METAIINYECKas]).
MexaHnu3MBI
00pasoBanus
KOBaJICHTHOM
XHUMHUYECKON CBS3HU

(oOMeHHBIH 1
TOHOPHO-
AKIEOTOPHBI ).

BogopoiHas cBs3b.
BanenTtHoCTb.
DIEKTPOOTPHIIATETH
HOCTh. CTenneHb
okucneHus. MoHbI:
KAaTHOHBI M aHUOHEL.
BemectBa
MOJIEKYJIIPHOI'O U
HEMOJICKYJIIPHOTO
CTpPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa
BEIISCTBA.

https://resh.edu.ru/su

bject/29/11/
bubmmoreka [JOK

https://m/edsoo.ru

Kpucramueckue
pemérku. [Ipnannbl

MHOT000pa3us BEIIECTB.

Kpucmannuuecxue u
amopgnvie
seuecmaa. Tunol
KpUCMAIIUYEeCKUX
peutemox (amommas,
MONEKYIAPHAS,
uoHHasl,
MEMANIUYEeCKast).
3asucumocms

https://resh.edu.ru/su

bject/29/11/
bu6nmoreka IJOK

https://m/edsoo.ru
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Qusuneckux ceovicms
sewecmea om muna
KpUCmaiiu4eckoul
peutemxu.

[TpuunHbI
MHOT000pa3us
BCIISCTB.

Tunsl
KPUCTAIINYECKHUX
pPEILIETOK.
3aBUCUMOCTh
CBOMCTBA BEIIECTB OT
THIa
KpHUCTAJIJINUECKOMN
pPELIETKH.

H3YUCHUE MOJICIICH
KPUCTAIUIMYCCKHX
PEIIETOK,

Kontponsnas padora Nel

o teme "CtpoeHue
BeniecTna'.

Krnaccudukarus
XUMUYECKUX PEaKIuil.
Pemenue pacueTHbIx
3ajad.

XUMHYECKHE
peaxiuu.
I"'omorennsle u
reTePOTCHHBIC
peaxiuu.

Pacuemur mennosozo
aghghexma peaxyuu.
Pacuemur o6vemmuoix
OMHOWEHUL 2308
npU XUMUYECKUX
Dpeaxyusx.

PacuéTel 1o

YDaBHEHUAM
XUMHUYCCKHUX

peakiuii, B Tom
YHCIIE
TEPMOXUMHYECKHE
pacuérnl
Kiaccudukamnus
HEOPraHUYECKUX
COE/IMHEHUH.
Homenknatypa
HEOPraHUYECKUX
BEIISCTB.
['eHeTHyecKasd CBA3b
HEOPraHUYECKUX
BEIIECTB,
NPHHAICHKAIINX K
DPA3JIMYHBIM KJIACCaM.

https://resh.edu.ru/su

bject/29/11/
bubmunorexa [IOK

https://m/edsoo.ru

10.

Knaccudukarus
XUMHYECKHUX PEaKIuil.
OKHUCIINTEIIHFHO-
BOCCTaHOBUTEILHEIE
peaKIum.

OKHUCIINTEIHHO-
BOCCTAHOBUTEJIbHBIE
peaxiuu B Mpupose,
MTPOM3BOACTBEHHBIX
mporeccax u
SKHU3HEAEATENHLHOCTH

https://resh.edu.ru/su

bject/29/11/
butmmoreka [IOK

https://m/edsoo.ru
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OpTraHu3MOB.
XuMugeckas
peaxiusi.
Knaccubukarus
XAMHYECKHIX

peakiui B
HEOpPraHu4vecKoOu 1

OPraHUYeCcKOn
XUMHHU. 3aKOH
COXpaHEHUS MacChl

BCIISCTB, 3aKOH
COXpaHEeHUs U
IIPEBPAIICHIS
SHEPIHH [IPH
XHUMHUYECKHUX
peaKIusIX.
OKHUCINTEIBHO-
BOCCTAHOBUTEILHBIE
peaximu.
DKCcHEpUMEHTAILHEI
€ METOIbI U3YUCHHS
BEIIECTB U UX
[PEBPAILICHUN:

HaOJIIOIEHHE U
OIIMCaHUE

JEMOHCTPALIMOHHBIX
1 1a00paTOPHBIX
OIIBITOB (Pa3JIOKEHHE
IIEPOKCHJIA BOAOPOIa
B H[ZI/ICY I'CTBUU
KaTanuMszaTopa,

PacuéTel Macchl
BEIISCTBA WK
00BEMa Ta30B 110
H3BECTHOMY

KOJHNYCCTBY
BCHOICCTBA, MACCC HUIH

00BEMY OJIHOrO U3
YYaCTBYIOIIUX B
pEaKLIMH BELIECTB,

11.

CKopocTh XUMUYECKON
peakmuu. Karamus.
[Mpaktudeckas padora Nel
«HccnenoBanue BIUSHUS
pa3INYHBIX (aKTOPOB HA
CKOPOCTh XUMHUUYECKOMN
peaxum.
HUnempyxmaoic no Th.
«BausHue pasnuyHbIX
(haKTOpOB Ha CKOPOCTH
XMUMUYECKOH peakuum.

12.

XUMHUYECKOE paBHOBECHE
U YCJIOBUS €r0 CMELIEHUS.

CKOpOoCTh peakuum,
€€ 3aBUCUMOCTb OT
pa3InYHbIX
(haKkTOpOB: MPUPOJIBI
pearupyomumx
BEILECTB,
KOHLIEHTpaLUH
pearupyromumx
BEILECTB,
TEMIIEPATYPHI,
IJIoImaaun
pEaKIMOHHON
IOBEPXHOCTH,
HaJTU4Us
Katanusaropa. Poib

https://resh.edu.ru/su

bject/29/11/
bu6mmoreka IJOK

https://m/edsoo.ru
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KaTaln3aTopoB B
npupojie u
MPOMBIIIICHHOM
MIPOU3BOJICTBE.
O6paruMocTh
peaKIui.
XuMu4ecKkoe
paBHOBECHE U €0
CMeIIeHre 0]
JICCTBUEM
Pa3IUYHBIX
(dhakTOpOB
(KOHIICHTpAITHS
peareHTOB WU
MPOAYKTOB PEAKIIHH,
JIaBJICHNE,
TeMIiepaTypa) amus
CO3JIaHuUs
ONTAMATHHBIX
YCJIOBHM ITPOTEKAHUSA
XUMHUYCCKUX
MIPOIIECCOB.
CKOpOoCTh peakiuuu
€€ 3aBUCUMOCTb OT

Pa3IUYHbIX
daxTopos.
Obparumpie
pPEeaKIIHH.
XHUMHAYECKOS
paBHOBECHE.
DakTOopHl,

BJIMAIONINC Ha
COCTOAHHUEC

XUMHYCCKOT'O

aBHOBCCHA.

Hpunnun Jle
IaTenne.

https://m/edsoo.ru

13.

I[HCHepCHLIQ CHUCTEMBI.

CriocoObI BEIpaKEHUS
KOHIIEHTpaluu
pactBopoB. Pemienune
pacuéTHBIX 3a/1a4.

14.

Pemenune pacuérHbix
3ajad.

Jucnepcrvle
cucmemul. Ilonamue
0 KOI0UOAx (301U,
eenu). Ucmunnvie
pacmeopul.
Pewenue pacuémmuix
3aoad.

Pacuemwvt maccol
(ob6vema,
KoauYyecmasda
eeujecmaa)
NPOOYKMA peaxyuu,
ecau 00HO U3
seuyecmes 0aHo 8
8Ude pacmeopa ¢
onpeoenenHoll
Maccosoil 0onell
PACMBOPEHHO20
sewecmaa.

https://resh.edu.ru/su

bject/29/11/
bub6mmoreka [JOK

https://m/edsoo.ru
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pacy€rel ¢
HICIOIb30BAHUEM

MOHSTHS «MacCcoBas
JOJIS BEIIECTBAY.
IlousaTue o
JIUCTIEPCHBIX
cCHCTEMaX.
HUctunueie u
KOJIJIOMJIHBIC
pacTBOphl. MaccoBas
J0JIs BEIIECTBA B

pactBope.

15. | DIeKTPONUTHI 1 Peaknum B https://resh.edu.ru/su
HEDJICKTPOJIHUTHI. pacTBopax bject/29/11/
OnekTponuTudecKas 3IEKTPOIUTOB. pH Bu6mmoreka LIOK
aucconmanus. pH pacTBopa Kak https://m/edsoo.ru
pactBopa. JlabopamopHas | OKa3aTelb
paboma «Peaxyuu KHUCIIOTHOCTH CPEIBL.

UOHHO20 0OMEHAY . DIEeKTPOAUTHICCKAS
JINCCOIMAITHS.
CuiibHBIC U c1a0ble
anekTpoautsl. Cpena
BOJIHBIX PACTBOPOB
BEIIECTB: KKCasl,
HeWTpaJibHa,
LICTIOYHAS.
OKCIEePUMEHTAIBLHEI
€ METO/IBI U3YUCHHUS
BEIIIECTB U UX
[PEBPAILICHUN:
PEaAKIUH HOHHOIO
oOmeHa)

16. | I'maponus I'maponus coneid. https://resh.edu.ru/su
HEOPraHHUUYECKUX U 3HaueHHE THIPOIIH3a bject/29/11/
OpPraHUYECKUX BEIIECTB. B OMOJIOTHYECKHAX Bubnmnorexa [JOK
Pelienue pacyeTHbIX 0OMEHHBIX https://m/edsoo.ru
3ajad. mpolieccax.

OKCIIEPUMEHTANTBHBI

17. | XuMudeckne UCTOUYHHUKA € METOAbI U3YUYEHUS https://resh.edu.ru/su
TOKa. Psi cTaHaapTHHIX BEILIECTB U UX bject/29/11/
3JIEKTPOTHBIX MIPEBPAIICHUN: bubmmoreka [IOK
OTEHIINAIOB. OIIpEJICJICHUE CPEJIbI https://m/edsoo.ru

PacTBOPOB BEIIECTB
C TIOMOIIIBIO
YHHBEPCAIBHOTO
HUHIMKATOPa

18. | Koppo3us merayuioB u e€ | Koppo3susi MeTaiios: https://resh.edu.ru/su

peayIpeKIeHIE. BHJIBI KOPPO3HH, bject/29/11/
CIIOCOOBI 3aIUTHI bubnmnoreka [HOK
METAaJIOB OT https://m/edsoo.ru
KOPPO3HH.

19. | Dnexrponus. Dnexmponus https://resh.edu.ru/su
pacmeopos u bject/29/11/
pacniasos. bubmuoreka [IOK
Ilpumenenue https://m/edsoo.ru

NIEKmMpoausa 6
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NPOMbIUIEHHOCTIU.

20. | Koumponvhas paboma https://resh.edu.ru/su
MNe2 1o Teme bject/29/11/
«XMMHYECKUE PEAKIUY. Bu6mmoreka LIOK
JlucnepcHbIE CHCTEMBI. https://m/edso0.ru

21. | OOuias XxapakTepucTHKa 1 | MeTauibl. https://resh.edu.ru/su
CIOCOOBI TTOTYYESHUSI [MonoxeHne bject/29/11/
METAJIJIOB. METAIIJIOB B bubmmoreka [JOK

[epuoanuecKoi https://m/edsoo.ru
CHUCTCME

22. | O630p MeTaIoB A- XMMHYECCKHUX https://resh.edu.ru/su
O ITPYIIIL. onemenToB /1. U. bject/29/11/
Jlabopamopnas paboma Menneneesa. bubaunoreka [JOK
«B3aumooeticmeue Ocobennoctu https://m/edsoo.ru
uopokcuda anomunusi ¢ | CTPOCHUA
pacmeopamu KUciom u DJICKTPOHHBIX
wenoqey 000J1049€eK aTOMOB

23. | O630p mMeTamoB b- MeTamoB. O0mue https://resh.edu.ru/su
noarpyni. Mess. LTuHK. dusngeckue bject/29/11/
Jlabopamopnas paboma CBOMCTBA METAJLIOB. Bbubaunoreka [IOK
«Kauecmeennvie peaxyuy | CIIaBBI METAILIOB. https://m/edsoo.ru
Ha KamuoHbl Memaiioe» ONEKTPOXUMUIECKHUI

24. | Turan, XpoM, KeJe30, DAL HANIPsHKCHUN https://resh.edu.ru/su
HUKEJb, IJIATHHA. METaJLIOB. bject/29/11/

25. | Crmasel. OKCHIBI U XuMudeckue https://resh.edu.ru/su
THAPOKCHUIBI METAJIIOB. CBOUCTEE bject/29/11/
Pemienue pacuéTHBIX BaXHOMITTHX Bu6nuoreka LIOK
3a7ad. METAJLIOB (HATpUi, https://m/edso0.ru

KaJIMH, KaJIbIMI
26. | Ilpaxmuueckas paboma Martifi, aTIOMUHUH

No2 «Pemnrenne
9KCTIEPUMEHTATBHBIX
3aJ1a4 110 TEME
«MeTaien).

». Uncmpykmasie no Th.

LIMHK, XPOM, JK€JIE30,

M€Ab) U UX

COCJIMHEHHH.

DKCIEpUMEHTAIBHEI
€ METOAbI U3YUYEHUS
BEIIECTB U UX
[PEBPAILICHUN:
HaOJII0IEHHE U
OICaHNe
112a060PaTOPHBIX
OIIBITOB
(B3anMoOIeicTBHE
TUJIPOKCHIA
AJTFOMMHUS C
pacTBOPAMH KHUCJIOT
M IISJI0YEH,
KayeCTBEHHBIE
pEaKIMU Ha KATHOHBI

METaJUIOB).

O611He c1oco0bI

IOJIYYCHUA
METAJJIOB.

IIpumeHeHue
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METAJIJIOB B 6I>ITV u
TCXHUKCE.

W3YYCHUE KOJUICKITUH
«MeTtaibl U
CILIaBBI»

Pewenue pacuémmuix
3a0au.

Pacuemwvt maccoi
(0obvema,
Koauyecmsda
seujecmaa)
NPOOYKMO8 peaxkyuu,
eciu O0HO U3
seuyecmes 0aHo 8
uzbvime (umeem
npumecu).

pacy€Thl Macchl
(0OBéMma, KoTMIeCcTBA
BEIIIECTBA)
IIPOYKTOB PEeaKIUU
©CJIM OJTHO W3
BEIIIECTB NMEET
PUMECH.

Pewenue pacuémmuvix
3a0ay. Pacuemul
Maccogoti 0o
(maccol)
XUMUYECKO20
coeounenus 6 cmecu.
OKcepUMEHTATBLHEI
€ METOJbLI U3YYEHUS
BEILECTB M MX
IpEBpAILICHUH:,

pEHICHUC
OKCTIEPUMECHTAJIBbHBIX

3aja4.

27.

0O030p HEMETAIIIOB.
CBolicTBa M MPUMEHEHUE

Ba)KHEHIIINX HEMETAJIOB.

Pemenune pacuérHbix
3ajau.

OKHCIUTETBHO-
BOCCTaHOBUTEILHBIC
peaKIu B IPUPOJIE,
MIPOU3BOICTBECHHBIX
mporeccax u
KU3HEICSITETEHOCTH
OpTaHU3MOB.
OKHCIUTETBHO-
BOCCTaHOBUTEILHBIC
CBOICTBa ITPOCTHIX
BEILECTB — METAJIJIOB
TJIABHBIX U
MOOOYHBIX TOATPYIIIT
(Menp, xKene3o) u
HEMETAJUIOB:
BOJIOpO7A,
KHCIIOpO/Ia,
rajoreHoB, CEpHl,
asota, hocdopa,

https://resh.edu.ru/su

bject/29/11/
bubmuoreka IIOK

https://m/edsoo.ru
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yriepoia, KpeMHHUSL.
Pewenue
PACmMYEmHBIX 3a0aH.
Pacuemul maccosoii
unu 06veMHoU 00U
861X00a NPOOYKMa
peaxkyuu om
meopemudeckuy
BO3MONCHOZ20.
HemeTamibl.
IlonoxxeHue
HEMETAJJIOB B
Ileproamueckon
CHCTEME
XUMHYCCKHUX
snemenToB JI. M.
MeHpeneeBa u
0COOEHHOCTH
CTPOCHMS aTOMOB.
Dusnueckue
CBOWCTBa
HEMETAJIJIOB.

Annotponus
HEMETAJUIOB (Ha
pHMEPE KUCI0Poaa,
cepehl, hocdopa u

YIJIEpoJIa).
00pasiios
HEMETAILIOB

28. | OOuias xapaKkTepuCTHKa XUMHUYECKHE https://resh.edu.ru/su
OKCHUIOB HEMETAJIIOB U CBOMCTBA bject/29/11/
KHUCIIOPOACOAEPIKALLIUX BaXKHEUIITUX Bu6nuoreka [JOK
KHUCJIIOT. HEMETaJJIOB https://m/edsoo.ru

(rajJIoreHoB, cepsl,

29. | BomopoaHsie coequHeHns | a30Ta, dbocdopa, https://resh.edu.ru/su
HEMETAJIOB. yriepoja u bject/29/11/
I'eneTrueckast CBSI3b KPEMHHA) U UX bubnuoreka [IOK
HEOPTaHMYECKHX M COCIMHEHUI https://m/edsoo.ru
OpPraHu4YeCKHUX BEIIECTB. (okcunoB,

30. | Ilpaxmuueckas paboma KHCTOPONCOACPKAIL
Ne3 «PelieHue HX KHCJIOT
SKCIIEPUMEHTATbHBIX BOLOPOIHBIX
3a11a4 [0 TeEME COC/IMHEHMUI).

«HemeTamtsD. le’““evﬂ
Unempyxkmaoie no TF. BOXHCHUIIIX
31. | Ilpaxmuueckasn paboma HEMCTAJITIOB 1 NX

No4 «Penienune
AKCTIEPUMEHTATBHBIX
3aJ1a4 110 TEME
«["eneTnyeckas CBA3b
MEXIy KllaccaMu
HEOPTraHUYECKUX
COCITUHCHUH.
Wnentudukanms
HEOPTraHUYECKUX
COCIUHCHUH.

COCJIMHEHHUH.
OKcrepUMEHTAILHEL

€ METOJIbl N3YUCHUSI
BEIIECTB U X
[IpEBpAIlICHUH:,

pCUICHUC
OKCTIEPUMECHTAJIBHBIX

3a1a4, HaOJIroAeHE
W ONIMCaHUe
JIEMOHCTPALMOHHBIX



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://m/edsoo.ru

KauectBennsle peakuu
Ha HEOpraHMYEeCcKue
BEILECTBA U HOHBD».
Uncempyxkmasie no Th.

Ka4C€CTBCHHEIC

PCAKIMN Ha KaTHUOHBIL
METAJUIOB).

XuMus ¥ )KU3Hb (4 yaca)

32. | Xumus B Hayunbie MeTO b1 https://resh.edu.ru/su
MIPOMBIIIIJIEHHOCTH. MTO3HAHUS B XMMHUH. bject/29/11/
IIpuHIIATIEl XUMHIYeCKoTo | McTOUHMKH bubmmoreka [JOK
IPOM3BOJICTBA. XUMHYECKOM https://m/edsoo.ru

nHpopmaruu. [lonck
nH()OpMAITIH TI0
Ha3BaHHSM,
uaeHTudUKaTopam,
CTPYKTYpPHBIM
dhopmynam.
MoaenupoBaHue
XUMHAYECKUX
MIPOLIECCOB U
SIBJICHUH,
XUMUYECKUU aHaATU3
U cunme3 Kak
METO/BI HAyYHOTO
MO3HAHUSL.

Xumus u
SHEPreTHKa.
IIpupoausie
WCTOYHUKHI
YIIIEBOAOPOIOB.
IIpuponuslii u

MOy THBIN HeTIHOH
rasbl, X COCTaB U
WCTIOJIb30BaHHE.
CocraB HedTh 1 ee
nepepaboTka.
HedrenpomyKThr.
OKTaHOBOE YHCIIO
Oensuna. Oxpana
OKpY>KaloIIeH cpelibl
npu
HedTenepepaboTKe U
TPaHCHOPTUPOBKE
HEPTENPOLYKTOB.
AnbTepHaTUBHbBIE
WCTOYHHUKH 3HEPTHH.
Xumus B
CTPOUTEIILCTBE.
[lemenT. betoH.
[Mon6op
ONITUMAITEHBIX
CTPOHTEILHBIX
MaTepHajoB B
MIPAKTHYECKOU
JeSITeTbHOCTH
YeJIoBeKa.

Poab xumuu B



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://m/edsoo.ru

obecneyennn
DKOJIOTHUYECKOM,
DHEPreTHYECKON U
MMUIIEBOM
0€30I1aCHOCTH
Pa3BUTHH
Meaunuiel. [ToHsarue
0 HaYYHBIX METOJIaX
IO3HAHUS BEIIECTB U
XUMHYECKUX
pEaKuui.
[Ipexncrasnenus 00
00IMMX HAVYHBIX

DpUuHOMIIax
OPOMBINIJICHHOI'O

HOJYYCHUS
BaXKHEHIINX
BEIIISCTB.

33.

XuMHUS U 310POBBE.
Xumus B OBITY.
IIpaxmuueckaa paboma
No5 «Ilonyuenue,
coOupanue u
pacro3HaBaHUe Ta30By.
HUncempyxkmasie no Th.

XuMHus ¥ 300POBbBE.
Jlexapctna,
(bepMeHTHI,
BUTaMUHBI,
TOPMOHEI,
MUHEPAJIbHBIE BOIBL.
[Mpobaemsr,
CBSI3aHHEIE C
MPUMEHEHUEM
JICKaPCTBEHHBIX
MIperaparToB.
Bpennpie npuBBIYKH
" (aKTopHI,
paspymarpmme
3I0pOBbE (KypeHHe,
yrnoTpebnenne
aJIKOTOJIA,
HapKOMaHUS).
PammmonansHoe
nutanue. [luweswle
0obasku. OcHosbl
nUUeBoU XuMUu.
Xumus B
MOBCEHEBHOM
KU3HU. Morome u
YUCTAIIUE CPESICTRA.
Cpeocmea 6opbbdbl ¢
ObImMoGLIMU
HACEeKOMBIMU:
penenieHmol,
UHCEKMUYUODL.
CpencTBa TMUHON
TUTHUEHBI U
kocmeTuku. [TpaBuna
Oe3omacHoil paboThI
C CIKMMH,
TOPIOYMMHU U
TOKCUYHBIMH
BEIICCTBAMH,

https://resh.edu.ru/su

bject/29/11/
bubnuoreka LIOK

https://m/edsoo.ru



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://m/edsoo.ru

cpeacTBaMu
OBITOBOM XMMHUH.
XHMHUS ¥ 3TOPOBLE
YyeJIOBEKA: IIpaBHIa
HMCI0JIb30BAHMS

JICKaApCTBCHHBIX
openapaTroB

IpaBuiIa
0e30macHoOro

HCIIOJIb30BAHUSL
[penapaToB OLITOBOMI
XVMUH B

IIOBCETHEBHOM
JKHU3HU.

34.

XHUMHSA U CEILCKOE
XO3SIUCTBO. XUMHSA U
IKOJIOTHSL.

XUMHS U CEIIbCKOE
XO035UCTBO.
MuHepaibHbIE U
OpraHMYEeCcKue
ymnoOpeHusl.
CpencTBa 3a1uThl
pacTeHui.

XUMHS U 3KOJIOTUSL.
Xumuueckoe
3arpsisHeHHe
OKpYKaIoIIEN cpeJibl
1 €T0 TOCIIEICTBHSL.
Oxpana
rugapocdepsl, MOYBHI,
atMochepsl, QIIopsI
1 dayHBI OT
XUMHYECKOTO
3arpsA3HeHMSL.
YeioBEK B MUDE
BELIECTB U

MaTepHaIOB:
BaKHEHUIIINE

CTPOHUTENLHEIE
MaTepHaIbI,
KOHCTPYKIIMOHHBIE
MaTepUaJIbl, KPACKH,
CTEKJIO, KEpaMHMKa,

MaTcpualibl JJIA

QJICKTPOHUKH,
HaHOMAaTCpHaJbl,

OpPraHu4YcCKMe 1

MUHEpaIbHbIC
yIo0OpeHus.

https://resh.edu.ru/su

bject/29/11/
bu6mmoreka IJOK

https://m/edsoo.ru

35.

KonTponbnas pabora Ne3

o treMe «MeTaJibl.
HemeTtamnny.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Pymsurtuc I'.E., ®enpaman @.I°. Xumus. ba3ossriii yposensb. 11 kmacc. Obmast xumust. M.
"[Ipoceemienue, 2020r.

Pynsutuc I'.E., ®enpaman @.I". Xumus. ba3zossiii ypoens. 10 kiacc. Opranuueckas xumus. M.
"[Ipoceemienue, 2020r.

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

I'opkoBenko M.1O. [Toypounbie pa3paboTku 1o XuMuH. Y HUBepcaibHoe u3nanue. 10 kimacc. Baxo,
2018r

Mapmanosa I'.JI. ['paduveckue aqukrantel o xumuu. Pabodas terpaas. 11 kimacc. Mo, "BAKO",
20109r.

Mapmanosa I'.JI. ['paduveckue aqukrantel o xumuu. Pabodas terpaas. 11 kimacc. Mo, "BAKO",
20109r.

MuxkwuTiok A.Jl. Pabouas terpaas no xumuu. K yueonuky I'.E.Pym3utuca, ®.I". ®enpamana
«Xumus. 11 kimace., M., "Ok3amen",2019r

Muxkutiok A.J[. Pabouas terpans no xumun. K yueOnuky I'.E.Pyn3utuca, @.I'. ®enpamana
«Xumus. 10 kimace, Mro, "Ok3amen", 2019r.

Tpoerybosa H.I1. [Toypounsie pazpabotku o xumun. 11 knacc. K yue6uuky O.C.I'abpuensina,
I'.E. Pym3utuca, Baxo, 2018r

Tpoery6osa H.I1. [Toypounsie pazpabotku o xumun. 10 knacc. K yue6uuky O.C.I'abpuensina,
I'.E. Pym3utuca, Baxo, 2018r

Panenxuit A.M. lunaktudeckuii matepuain. Xumus 10-11. M., «IIpocsemenue», 2020r

Ps6oB M.A. Tectsl no xumuu. K yaebuuky I'.E.Pynzuruca, ®@.I'. ®enpamana «Xumus. 11 xnacc.
ba30BbIli ypOBEHBY.

Ps6oB M.A. Tectst no xumuu. K yauebnuky I'.E.Pynsutuca, ®.I'. ®enpamana «Xumus. 10 kmacc.
ba30BbIli ypOBEHBY.

Ps60B M.A.COopHUK 3a/1a4, yripakHeHHH 1 TecToB 1o xumuu. K yueonuky I'.E.Pym3uruca, @.I.
Denpamana «Xumus. 11 kmacey.

Ps60oB M.A.COopHuK 3a1a4, ynpaxkHeHu# 1 TectoB 1o XxuMuu. K yueobnuky I'.E.Pyn3uruca, @.I'.
Denpamana «Xumusd. 10 kmacey.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/10/

bubnuoteka [{OK https://m/edsoo.ru

http://school-collection.edu.ruE qunas kosuiekims udPOBLIX 00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru ®enepanbHblil IeHTp UHPOPMAITMOHHO-00pa3zoBaTeIbHBIX pecypcoB (DIIOP)
http://college.ru/himiya/ OTKpbITBII KOUTEIK: XUMUS

http://www.chemnet.ru [Topran dyngamenTanpsHOro XuMuueckoro oopazoBanust Poccun
http://him.1september.ru Bece mis yunrens Xumuu

http://school-sector.relarn.ru/nsm/ Xumust 1t BceX: HIUTFOCTPUPOBAHHBIC MAaTEPUAIIBI TIO OOIIEH,
OpPraHMYeCKOH U HEOPTaHHMYECKOH XUMUH

http://chemistry.narod.ru Mup xumunu

http://him-school.ru Bupryansnas Xumuueckas [lkona



Kpurepumn oueHuBaHusl.

Pesynbratel 00ydeHHs XHUMHUU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3aqadyaM IpeaMeTra U
TpeOOBaHUSIM K €ro YCBOEHHUIO. Pe3ynbraThl 00y4eHHs] OLEHHBAIOTCS MO MATHOAIIBHOU
cucreme. Ilpum oOleHKE YYMUTBHIBAIOTCS CIEAYIONIME KAueCTBEHHbIE II0KA3aTeJd OTBETOB:
ri1yOuHa (cooTBeTcTBHE H3y4YEHHBIM TEOPETHUYECKUM 00001IeHUSIM);
OCO3HAHHOCTH (COOTBETCTBHE TPeOyeMBbIM B IMPOrpaMMe YMEHHUSM HPUMEHSTH MOTYyYCHHYIO
UHOPMALIUIO);
MOJTHOTA (cooTBeTCcTBHE 00beMy MIpOTrpaMMBbI u uHpopmauu yueOHHUKa).
[Ipu olLleHKE YUUTHIBAIOTCS YHCIO M XapakTep OMMOOK (CYIIECTBEHHbIE UIM HECYILIECTBEHHBIE).
CymiecTBeHHbIe OHIMOKHM CBSI3aHbl C HEJOCTATOYHOM TJIyOMHOW M OCO3HAaHHOCTHIO OTBETA
(HampuMmep, YYCHHK HEMPaBWIIbHO YKa3all OCHOBHBIC MPU3HAKU MOHSATHH, SBJICHUM, XapaKTEepHbIE
CBOICTBa BEIECTB, HEMPABUIBLHO CPOPMYIUPOBAT 3aKOH, MPABUJIO U T.I. WU YYEHHK HE CMOT
NPUMEHUTh TEOPETUYECKUE 3HAHMS Ul OOBSCHEHUS M TPEICKAa3aHUs SBICHUH, YCTaHOBJICHUS
NPUYNHHO-CICICTBCHHBIX  CBSI3€H, CpaBHEHMS M KilaccH()UKAaWu SABICHWA W T. IL.).
HecymecTBeHHble OMMOKH ONPEIEIISIOTCS HEMOTHOTON OTBETa (HampuMep, yIyleHHe 3 BUaa
KaKoro-Tmb0 HeXapaKTepHOTo (hakTa MpH OMUCAHWHU BEUIECTBA, Iporecca). K HUM MOXHO OTHECTH
OTOBOPKH, OIMUCKH, OMYIICHHbIE IO HEBHUMATENBbHOCTH (HalpUMep, Ha Ba U Ooyiee ypaBHEHHS
peaknuii B TOJHOM HOHHOM BHJE JOIYyIleHa OAHAa ommuOka B 0003HAYCHHM 3apsiia HOHA).
Pe3ynbrarel 00ydeHus MpoBEPSIIOTCS B MPOIEcCe YCTHBIX U MUCbMEHHBIX OTBETOB yUaIIUXCs, a
TaK)Ke MPU BHIOJTHEHUH UMU XUMHUYECKOTO IKCIIEPUMEHTA.

OneHKa TeopeTHYeCKNX 3HAHUN

OTMeTKAa «S»:

OTBET IOJIHBIM U MPABWIBHBIA HA OCHOBAHUM U3YYECHHBIX TEOPUI;

MaTepual U3J10KEH B ONPEIETICHHOM JIOTHYECKOU MOCIeA0BaTEeIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;

OTBET CaMOCTOSATEIbHBIM.

OTMeTKAa «4»:

OTBET MOJIHBIN U MPABUIbHBIA HA OCHOBAaHUH U3YUYECHHBIX TEOPUH;

MaTepHUall U3J0KEH B ONIPEAECICHHOMN JOTUYECKOM MOCIEA0BATEIbHOCTH, IPHU 3TOM JTONYILICHBI
JIBE-TPH HECYIIECTBEHHbBIE OLITUOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OtMeTKAa «3»:

OTBET IOJIHBII, HO MPU 3TOM JIOMYIIEHA CYIIECTBEHHAs OIMNUOKA UM OTBET HETIOJIHBIH,
HECBSI3HBIM.

OrmeTka «2»:

MIPU OTBETE OOHAPYKEHO HETIOHUMAHHUE YYalIUMCSl OCHOBHOTO COJIEP>KaHMS Y4EOHOTO
MaTepuaia Ui JONYIIeHbI CYIECTBEHHbIE OIIUOKH, KOTOPBIE yUallluiics He MOXKET UCTIPABUTh NpU
HaBOJISIIINX BOMPOCAX YUUTEINS.

Ormerka «1»:

OTCYTCTBHE OTBETA.

O1eHKa JKCIIEPUMEHTAJIbHBIX YMEHM

OrneHKa CTaBUTCS Ha OCHOBaHUH HAOJIFOICHUS 32 yJaluMCS U MIUCbMEHHOTO OTYeTa 3a paboTy.
O1MmeTKa «5»:
paboTa BBITIOJIHEHA TTOTHOCTHIO U MIPABUIIBHO, C/ENIaHbl IPaBUIIbHBIC HAOTIOCHHS U BHIBOJIBI;
AKCIIEPUMEHT MPOBE/IEH IO TUIAHY C YU€TOM TEXHHUKHU 0€30MaCHOCTH U MPaBUI pabOTHI C



BElIeCTBaMH U 000PYZAOBAHUEM;

MPOSIBIICHBI OPTaHU3AI[MOHHO-TPYIOBBIC YMEHHUSI (TTOIIEPIKUBAIOTCS YHCTOTA pab0vYero Mecra u
HOPS/IOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS PEAKTHUBBI).

OtrMmeTka «4»:

paboTa BBITIOJIHEHA TIPABUIILHO, CACIIaHbI IPABUIbHBIC HAOTIOACHHS U BBIBOJIBI, HO IPH 3TOM
9KCIIEPUMEHT MIPOBEJICH HE MOJHOCTHIO WK JOIYILEHbI HECYIIECTBEHHBIE OIIMOKU B paboTe ¢
BelIeCTBaMU U 000PYOBaHUEM.

Ormerka «3»:

paboTa BBINIOJIHEHA PABUILHO HE MEHEE YeM HArOJIOBUHY WU JAOMYIIEHA CYIIECTBEeHHAS
ommoKa B X0ZIe IKCIIEPUMEHTA, B 00BSICHEHNH, B 0(OPMIICHIH PabOThI, B COOJIIOICHUH TIPABUIT
TEXHUKU 0€30MaCHOCTH NpHU paboTe ¢ BEIIeCTBAaMH U 000pyJO0BaHUEM, KOTOPAst UCIPABIISIETCS 110
TpeOOBAHUIO YUUTEIS.

OtrMmeTka «2»:

JIOTyIIEHBI 1Be (1 00Jiee) CYIIeCTBEHHBIC OIIMOKHU B X0/I¢ AKCIIEPUMEHTA, B OObSICHCHUH, B
odopmiieHnn paboThI, B COOIIOICHUH PABUI TEXHUKU OE30MaCHOCTH P paboTe ¢ BELIECTBAMU U
000py/I0BaHUEM, KOTOPbIE YUAIIUNACS HE MOXKET UCIIPABUTH JIaXe M0 TPeOOBAHUIO YUUTETIS.

Ormerka «1»:

paboTa He BBITIOIHEHA, Y YYaIl[eToCcs OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMECHHUS.

OneHKa YMeHU| pemaTh dJKCHEePUMEeHTAJLHBIE 3212491

O1MeTKa «5»:

JIaH PeIIeHUs COCTaBJIEH MPABMIHHO;

MPABUJIBHO OCYIIECTBJICH MOA00p XMMHUECKUX PEAKTUBOB U 000PYI0BaHUS;

JIaHO TOJIHOE OOBACHEHHE U CIEIaHbl BEIBOBI.

OrmeTka «4»:

IJIaH PELEHUs COCTaBJIEH NPABUIBHO;

MPaBUIILHO OCYIIECTBIICH MOJ00P XUMHUYECKUX PEaKTUBOB U 000PYyI0BaHUSI, IPU ITOM
JOTYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMOOK B OOBSICHEHUH U BHIBOJIAX.

Ormerka «3»:

TJIaH PeIIeHUs COCTaBJIeH MPAaBMIHHO;

MPABUIIHO OCYIIECTBJICH MOA00p XMMHUECKUX PEaKTUBOB U 000PYI0OBaHUS, HO JOMYIIEHA
CyIIIeCTBEHHas OIMOKa B O0OBSICHEHUH U BBIBOJIAX.

OrmeTka «2»:

JOTIYIIIEHHI J1B€ (M OoJiee) CYIIeCTBEeHHbIE OIIMOKH B TJIaHE PEIICHHs], B T0100pe XUMUYECKUX
PEaKTUBOB M 000PYIOBaHMs, B 0ObSICHEHNUHU U BHIBOJAX.

OtmeTka «1»:

3a71a4ya He pelieHa.

OueHka YMEHHH pelaTh pacueTHbIe 3aa4u

OTmeTka «5»:

B JIOTHYECKOM PACCYKJICHUU H PEIICHUU HET OMMOOK, 3a/1a4a pelieHa parioHaIbHbIM
CIIOCOOOM.

OrmeTka «4»:

B JIOTHYECKOM PACCYKJICHUU M PEIICHUU HET CYIIECTBEHHBIX OIUOOK, HO 3a/1aya pelieHa



HEpaImOHAIBHBIM CITOCOOOM WIIH JIOMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OMIMOOK.

OT1meTka «3»:

B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMIMOOK, HO JIOMYIIECHA CYIIECTBEHHAS
omurOKa B MAaTEMaTUYECKUX pacyerax.

OTmeTKa «2»:

MUMEIOTCS CYIIECTBEHHBIC OIIUOKHU B JIOTUYECKOM PACCYXJACHUU U PEILICHUH.

OT1merka «1»:

3aJa4a He pelleHa.

OneHKa NMCLMEHHLIX KOHTPOJILHLIX PadoT

OtrmeTka «5»:

OTBET IOJIHBII U MTPaBWIIbHBIN, BO3MOKHA HECYII[ECTBEHHAsS OLTHOKA.

OT1meTKa «4»:

OTBET HEIOJIHBIN WU TOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

Ormerka «3»:

paboTa BBITIOJIHEHA HE MEHEe YeM HaIOJIOBUHY, AOMYIIEHa OJJHA CYIIIECTBEeHHAs OIHUOKa U JiBe-
TPH HECYILIECTBEHHBIE.

OrMmeTka «2»:

paboTa BBINOTHEHA MEHEE Y€M HAMOJOBUHY WA COACPIKUT HECKOJIBKO CYIIECTBEHHBIX OIINOOK.

OtrmeTka «1»:

paboTa He BBITIOTHEHA.

[Tpu orieHKe BHITIOTHCHHSI TMCbMEHHOW KOHTPOIBHOU PabOThl HEOOXOAMMO YUYUTHIBATH

TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

OTMmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO paboTy KOPPEKTUPYET MPEIIIECTBYIOLINE OTMETKH 32
YEeTBEPTh, MOIYTOJUE, TOI.

Kpurepuu oileHUBaHUS TeCTOBbIX 3aJaHUH 10 XUMHUH:

Menee 60% BBINOJHEHHBIX 3aJaHUH- «2»;
60-79% - «3»;

80-89% -«4x;

90-100% - «5»

Pexomenyercs 3aanus yactu A oueHuBathb B 1 6ami, yactu B- 1o 3 6amnos. B 3aganusix Ha
OIpeJieTIeHNe MOCIEeJ0BAaTEIbHOCTH 2 Oaa CTaBUTCS 32 HEBEPHOE OIPEAEICHUE
NOCJIEI0BATENbHOCTH JABYX KpallHUX 3J€MEHTOB, OJIUH OaJljI- 32 HEBEPHOE OIpeieIeHne
MIOCJIEIOBATEIEHOCTH JIBYX JIFOOBIX 3JIEMEHTOB, KDOME KPaiHUX.

3ananus yactu C onenuBarorces ot 0-3 6ayioB B 3aBUCUMOCTH OT HOJIHOTHI oTBeTa. 1o
pe3ynbTaTtaM IpOBEPKHU MOJCUUTHIBACTCSI CYMMapHbIN TECTOBBIN 0ailil, KOTOPbI EpEeBOANUTCS B
OLICHKY.

Oomas kjaaccupukanus oMMHoK.
[Tpu ouieHke 3HAHMI, YMEHHI, HABBIKOB CJIEyeT YUYUTHIBATh BCE OMIUOKH (TpyOble U HEerpyosbie),
HEOYETH B COOTBETCTBUU C BO3PACTOM YUAIIUXCSL.

Tpyovimu cuumaromes owuoKu.

- HE3HaHUE OINpPEJEICHUS] OCHOBHBIX MOHSITHI, 3aKOHOB, IPABUJI, OCHOBHBIX MOJIOKEHUN
TeopuH, He3HAHUE (HOPMYJI, OOIICTIPUHITHIX CHMBOJIOB 0003HAYEHUH BETUYNH, CITMHHI] HX
W3MEPEHHs, HANMEHOBAHUH ITUX €UHUIL;



- HEyMEHHE BBIJICIIUTH B OTBETE IIaBHOE; 0000IIUTE pe3yIbTaThl U3yUCHUS;

- HEyMEHHE NMPUMEHUTH 3HAHMSA IS PELICHUs 33/1a4, OOBbSICHEHHUS SIBJICHUS;

- HEYMEHHUE YUTaTh U CTPOUTH rpahuKu, MPUHIMITHAIBHBIE CXEMBL;

- HEYMEHHE MOATOTOBUTH YCTAaHOBKY HJIU JJAOOpaTOpHOE 000pYAOBaHHE, IPOBECTH OIIBIT, ,,
HaOJroieHue, cAenaTh He0OX0AUMBIEC PACUETHI MIIH UCTIOI30BATh MOYYEHHBIC TaHHBIC /TS
BBIBOJIOB;

- HEyMEHHE MOJIb30BaThCS MEPBOUCTOUYHUKAMU, YIEOHUKOM, CIIPABOYHUKOM;

- HapylleHHue TeXHUKH 0€30MacHOCTH, HEOPEKHOE OTHOLIEHHE K 000PYA0BaHUIO, IPHOOpaM,
MaTepHuaiam.

K nezpyovim omuocamea ouuoKu:
- HETOYHOCTH (OPMYIMPOBOK, ONPEACICHHA, TTOHATHIA, 3aKOHOB, TEOPHil, BEI3BAHHAS HEMOIHOTON

0XBaTa OCHOBHBIX IIPU3HAKOB OIMPEIEISIEMOTr0 MOHATHS WK 3aMeHO 1 — 3 U3 3THX IMPU3HAKOB
BTOPOCTETICHHBIMU;

- OImMOKY MPH CHIATHH IMOKA3aHUN C U3MEPUTEIBHBIX IPUOOPOB, HE CBSA3AHHBIC C OTPEICICHUEM
LIEHBI AEICHUS IIKATbL;

- owuOKH, BbI3BaHHBIE HECOOIIIOIEHUEM YCIIOBHI MPOBEICHUS OIbITa, HAOIIOICHUS, YCIOBUMA
paboTel Ipubdopa, 000pyIOBaAHUS;

- OmUOKH B YCIIOBHBIX 0003HAYCHHX HA CXEMaX, HETOYHOCTh Tpaduka;

- HepalMOHAIBHBIA METOJI PEIICHUS 3a]a9H, BBIMTOJTHCHUS YaCTH MTPAKTUICCKON paOboTHI,
HEJ0CTATOYHO MPOYMAHHBIN IJIaH YCTHOTO OTBETA (HAPYIICHUE JIOTHKHU M3JI0KCHHSI, ITOIMCHA
OTJICJILHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMH ),

- HepaluOHaIbHbIE METO/IbI PaOOTHI CO CIIPABOYHOM TUTEPATYPOIL;

- HEyMEHHeE pelllaTh 3a]]a4, BHIMOIHITH 3a/1aHus B 00IIEM BHIE.

Heoouémam u aenawomcean:

- HepaluOHalbHbIE MPUEMBI BRIYUCICHUN U TpeoOpa30BaHuUi, BHIIIOIHEHUS OIBITOB, HAOIIOICHU,
MPAKTUYECKUX 3aaHUI;

- apudMeTUYECKHE OITUOKU B BHIYUCICHUSX;

- HeOpeKHOe BHITIOJIHEHHE 3aIucel, YepTexel, cxeM, rpadukoB, TaOJIuIL,

- opdorpaduyeckue U MyHKTAIIMOHHBIE OIMTUOKH.
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