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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMHUKM Ha YpPOBHE CpeIHEro ooOiiero o0pa3oBaHUs
paspabotana Ha ocHOBe DeaepanbHOro 3aKoHa OT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit dexaeparuu», TpeOOBaHUN K pe3ybTaTam
ocBoeHUsl (enepanbHOM 00pa30BaTENbHOM MPOrPaMMbI CPEAHEro OOIEero
obpazoBanuss  (POII  COO), npencraBieHHbIX B DeaepanrbHOM
rocygapctBeHHOM oOpasoBarensHoM crangapte COO, ¢ yuérom Konmeniuu
npenojaBaHus  ydyeOHOro  mpeamera «XuUMHs» B 00pa3oBaTENbHBIX
opranmsauusax  Poccuiickon — dDexepanuu, — peAIM3yIOLIUX  OCHOBHBIE
oOpa3oBarenbHbIe TPOTrPaMMBbl, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTeruu pa3BUTH
Bocriutanuss B Poccuiickoit @Penepaunn Ha nepuox o 2025 roma»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OIMPEACIICHUIO
oOmel crpateruu OOy4YeHMs, BOCHUTAHUS W Pa3BUTUS  OO0YyYaIOLIUXCS
cpencTBamMu ydyeOHoro mpeamera «Xumus» ansg 10—11 kimaccoB Ha 6a3oBOM
YpPOBHE  COCTaBUJIM  KOHIenTyaidbHble monoxeHus @®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€NIeH, COJEpKaHMsI, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, oJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeNbHON OpPraHU3aluu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTU. OHO CIYXKUT 3aBEpIIAIONIMM ATAllOM peaju3alui Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHUCTEME XHMMHYECKOro 0Opa3oBaHHUs. ODTH IIEHHOCTH KAacaroTCs
MO3HAHUSA 3aKOHOB NPUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH
KyJbTYpbhl 4YEJIOBEKa, a TaK)Ke JKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K
CBOEMY 3JI0pPOBbIO U MPUPOIHON cpene. Peanusyercs xumMuueckoe oOpa3zoBaHue
oOydJaronuxcsi Ha YpPOBHE CpeaHero oOiero o0pa3oBaHUs CpEeACTBAMU
yueOHOro nmnpeamera «XUMHUA», COACPNKAHUE U IOCTPOCHHE KOTOPOTO
onpeJeseHbl B MporpaMMme Mo XUMUU ¢ YYETOM ClieUU(PUKA HAYKH XUMHUH, €€
3HAYEHHUS B TIO3HAHUU PUPOABI U B MATEPUATILHOM JKU3HU OOLIECTBA, a TAK¥KE C
y4€TOM OOIMX 1eldel W NPUHIMIOB, XapaKTEePU3YIOLUIUX COBPEMEHHOE
COCTOSIHME€ CHCTEMbl cpeAaHero oOmiero obOpa3zoBanus B Poccuiickoi
denepanum.

XUMHSI KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B
COBPEMEHHOM IMBUJIM3ALIMM, B CO3JlaHUU HOBOW 0a3pl MaTepHAIbHON
KyibTypbl. OHa BHOCHT CBOM BKJIaJg B (OPMHUPOBAHHE PALUOHAIBHOTO
HAay4YHOTO  MBIIUIEHUSI, B CO3JlaHUE IIEJIOCTHOTO MpEACTaBiIeHUs 00
OKpYXalollleM MHpe KaK O €IMHCTBE TMPUPOJbI M YEJIOBEKa, KOTOPOe
dbopmupyeTcss B XMMHUM Ha OCHOBE IOHHMMAHMs BEIIECTBEHHOIO COCTaBa
OKPYXAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKy CTPOCHHEM BEIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHo B3aUMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMMSI
CTaJla HEOThEMJIEMON YacTbi0 MUPOBOM KyJNbTYphbl, HEOOXOJUMBIM YCIOBUEM
YCHEIIHOTO TPYyJa W KU3HM KaXaoro wieHa obmiecrBa. CoBpeMeHHass XUMUS
KaK Hayka co3ujaTesbHasi, Kak HayKa BBICOKMX TEXHOJOTHMM HampaBlieHa Ha
penieHre riao0anbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUSI YeJIOBEYeCTBA —
CBIPHEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, SKOJOTMYECKOW O€30ImacHOCTH H
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOIIMMH LENSIMUA M TPUHLUUIIAMH CPEIHET0 OOIIEero
oOpazoBaHus cojepxkaHue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi



YPOBEHb U3YUYEHHUs) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIICKYIbTYPHYIO
MOJATOTOBKY o0yyarommxcs, HEOOXOIUMYIO UM IS BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUSI B KU3Hb COLIMYMA,
OPOJIOJKEHUsT 00pa3oBaHHMS B  Pa3IMUHBIX  00JacTAX, HE CBA3AHHBIX
HETOCPEICTBEHHO C XUMHUEH.

CocrapnsomuMu  npeaMeTa «XUMHUsS» SABJSIIOTCS 0a30Bble  KypChl —
«Opranndeckass xumus» u «OOIIass U HeopraHudeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUSI KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAyKH:
cUCTeMa 3HaHUM M0 HEOPTraHWYECKOW XMMUHU (C BKJIFOUEHHUEM 3HAHUHN U3 00IIeH
XUMHUH) U OpraHuyeckor xumuu. opMupoBaHue JaHHON CHCTEMbl 3HAHHUU TIPU
U3YYEHUH TIpeAMeTa OOCECIeYnBAeT BO3MOXXHOCTh PACCMOTPEHHUS BCETrO
MHOTr000pa3us BEIeCTB Ha OCHOBE OOIIMUX MOHSATUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHW4YecKass XUMHs» cHOpMHUpPOBaHA B MPOTpaMMe IO XMMHUU HAa OCHOBE
CUCTEMHOr0 IOJX0Jla K H3Yy4YCHHI0 Y4uyeOHOro wmarepuaia u oOyCJIOBJICHA
UCTOPUYECKU OOOCHOBAHHBIM Ppa3BUTHEM 3HAHUW Ha  OMNpeeIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYE€CKOW XUMHM BEIIECCTBA
paccMaTpUBalOTCAd Ha YPOBHE KJIACCUUYECKOM TEOPUM CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHYECKUX U DJICKTPOHHBIX
npeACTaBIeHU O CcTpoeHuH BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTHUM — OT YIJIE€BOJAOPOJOB JO CIOXHBIX
OMOJIOTMYECKH aKTHBHBIX COEAMHEHUM. B Kypce oOpraHuueckoil XUMHUH
MOJIy4aroT pa3BuTHE CGHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsI TEPBOHAYAJIbHBIC TMPEJCTABICHUS O XUMHUUYECKOW CBS3H,
KJ1acCU(UKAIMOHHBIX TPU3HAKAaX BEIIECTB, 3aBUCHMOCTU CBOMCTB BEIIECTB OT
UX CTPOEHHUS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yTJIOM 3peHUS B MOpeaMeTe «XHUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBIH Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
TEOpPETUYECKU Martepual U (PaKTOJOTMUYECKHUE CBEIACHUS O BEIIECTBAX U
XUMUYECKo# peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1as U HeopraHuueckas
XUMUS» OOYYalIMIMMCS TPEAOCTABISECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHUE
NEePUOJAUYECKOTO0 3aKOHa C OOIIECTCOPETHUUECKUX W METOJI0JOTUYECKUX
MO3UIINH, TIIy0Ke MOHSATh UCTOPUUECKOE M3MEHEHHUE (PYHKIIMI 3TOr0 3aKOHA —
oT o0o0b1Iaromel 10 OOBACHSIONICH U MPOTHO3UPYIOIIEH.

Enunass cucremMa 3HAHMM O Ba)XXKHEMIIMX BEIIECTBaX, MX COCTaBe,
CTPOEHHUM, CBOMCTBAX M NMPUMEHEHUHU, A TAKKE O XUMHUUYECKUX PEAKLHAX, UX
CYIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKaHWs AomnojHseTca B kypcax 10 m 11
KJIACCOB JJIEMEHTaMU COJAEPKAHUS, HUMEIONIMMHU KYJbTYPOJOTHYECKUNA U
MPUKIIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aWMOCBSI3H
XMMHUU C JIPYTUMH HayKaMmH, pPAacKpbIBalOT €€ pojb B IO3HABATEIBHOW U
MPaKTUUECKOMN JIEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKECHUSI
K MPOIECCYy TBOPUYECTBA B 00JIACTH TEOPUU W MPAKTHUYECKUX MPHUIOKCHUM
XUMUH, TIOMOTAIOT BBIITYCKHUKY OpPHUEHTHUPOBAThCSA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX IMpo0OJieMaxX, CBS3aHHBIX C XUMHUEH, KPUTHUYECKHU
OCMBICJIMBAaTh HMH(POPMAIIMI0O W MPUMEHATH €€ Ui TOTNOJIHCHHUS 3HaHWH,
pELICHUSI MHTEJUIEKTYAJIBHBIX W AKCIEPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX
3a1a4. B nemnom coaepkanue ydeOHOro mpeamera «XUMHUsS» JaHHOTO YpPOBHS
U3yUYCHUS OPUEHTUPOBAHO Ha dhopmMupoBaHue y o0y4Jarommuxcst
MHPOBO33PEHUYECKON OCHOBBI JIJII MOHUMaHUS (HUIOCOPCKUX HACH, TAaKMX KakK:
MaTepuaibHOE€ E€IUHCTBO HEOPraHMYECKOTO MW  OpPraHMYecKoro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh



MPUPOJIHBIX SBICHUN MYTEM SKCIIEPUMEHTA W PEHICHHUS MPOTHBOPEUUN MEXKTY
HOBBIMHU (haKTaMH U TEOPETUUECKUMHU TPEIOCHUTKAMH, OCO3HAHHUE POJTU XUMHUHU
B PCIICHWU OHKOJIOTUYECKUX MpoOjeM, a Takxke MpodieM cOepexeHus
DHEPreTHUECKUX PECypCOB, ChIpbS, CO3/JaHUSA HOBBIX TEXHOJOTHH W
MaTepHuasoB.

B nmnnane pemenus 3amad BOCIUTAHUS, Pa3BUTHS H  COIUAIM3AINH
00y4aromuXxcsi MPUHATBIE TPOrPaMMOM MO0 XUMHUHU TOAXOABI K OMPEAeTICHUIO
COJIEp’KaHUsI W TIOCTPOSHUS TIpeaMeTa MpeayCMaTpPHUBAIOT (OPMUPOBAHUE
YHHUBEPCAJIbHBIX YYEOHBIX JIEHCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIA
pa3IMYHBIX BHUJOB [EATEIBHOCTH: pEIIeHUs MpoOJeM, TOWCKa, aHalu3a Hu
00paboTku  MH(pOpMaIUK, HEOOXOAUMBIX JJIi  MNPUOOPETEHUs]  OIbITa
MPAKTUYECKOW M HCCIEIOBATEILCKOM JEATEIIbHOCTH, 3aHUMAIOIIEH Ba)XXHOE
MECTO B MTO3HAHUH XUMUH.

B mpakTuke mpenonaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, TaKk W Ha YPOBHE CpeAHEero oOmero oOpa3oBaHusA, IpHU
OTIpEICTICHUH COJICPKATEIHHON XapaKTePUCTHKHU IeIed HM3ydeHUs IMpeamMera
HampaBlIEHUEM TIEPBOCTENIEHHOW 3HAYMMOCTH TPAJAUIMOHHO TPHU3HAETCS
dbopMHpOBaHHE OCHOB XHMHYECKOH HayKd Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, TPAKTHYECKON MEATeThHOCTH 4YeNOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJbTypbhl. C METOIMYECKOW TOYKH 3PEHHS TaKOH
MOJIXO0J K ONpPENSICHUIO I[eJed W3Yy4YeHHs TpeaMeTa SBIIACTCS BIIOJIHE
OTIpaBIAHHBIM.

CornacHO aHHOW TOYKE 3pEHUS TJIABHBIMHU IESIMH M3YyUCHHUs MpEaMETa
«Xumust» Ha 6a30B0M ypoBHe (10 —11 kJ1.) AIBIISAIOTCS:

e (dopmupoBaHHE CHUCTEMBl XHMHUYECKHX 3HAHMW Kak BaKHEHUIIeH
COCTaBISIIONICH €CTeCTBEHHO-HAyYHOH KapTUHBI MHpa, B OCHOBE
KOTOPOW JIeKaT KIIFOYEBBIE TOHATHSA, (QYHIAMEHTAIBHBIC 3aKOHBI |
TEOpUU XUMHUHU, OCBOCHHE S3bIKa HAayKd, YCBOCHHE U ITOHHNMAHHE
CYHUIHOCTH JIOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHUEH WX PA3BUTHUS U CTAHOBIICHHUS;

e (dopmupoBaHWE W pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJax
MO3HAHMS BEIIECTB W XHMHYECKUX peaKIud, HEOOXOAMMBIX IS
npuoOpeTeHNs] yYMEHUW OpPHUEHTHUPOBATHCS B MHpE BEUISCTB W
XUMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPHUPOJIC, B MPAKTUIECCKON U
TIOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHHUH ¥ CIOOCOOOB JAESATETHLHOCTH, CBSI3aHHBIX C
HaOMOJIeHNeM W OOBSCHEHHEM  XHMHUYECKOTO  DKCIEPHMEHTA,
COOJTIOICHHEM TIPaBIII OE30MMaCHOTO OOpAIIEHHUS C BEIECTBAMHU.

Hapsiny ¢ »TuMm, coaepkarenbHash XapakTEpUCTUKA Ieled W 3ajad
U3yYCHUs MpEAMETa B MPOrpaMMe MO0 XMMHH YTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBMM C HOBBIMH MPHUOPUTETAMH B CHCTEME CpPEIHEro O0O0IIero
obpazoBanusi. CerofHs B MPEMOJaBAaHUU XUMHUHU B OOJIBIICH CTETICHH OTHAETCS
NPEINOYTeHNEe  TPAKTHYECKOM  KOMIIOHEHTE  COJepKaHusi  OOydeHus,
OPHUEHTHPOBAHHOW Ha TOATOTOBKY BBIMYCKHUKA O00IIe00pa3oBaTeIbHON
OpraHM3alliM, BIAACIOIIET0O HE HAO0OpPOM 3HaHWU, a (YHKIHOHATHHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSIMHA aKTHBHOTO MOJIYICHUS 3HAHUNA
Y TIPUMEHEHUS MX B PEATbHOM KU3HU JJIs PEIICHUS TPAKTHUECKUX 3a/1a4.

B cBs3u ¢ 3TUM TpW U3yYeHHH TpeaMeTa «XUMHs» TOMHUHHPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TAaKUE IEH U 33791, KaK:

amanrtanus OoOydJalmuXCcsl K YCIOBHSAM JWUHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (GOpMHUPOBAHUE HWHTEIUICKTyaJlbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K



caM000pa30BaHUI0,  COTPYIHUYECTBY,  CAMOCTOSITEIbHOMY  TPUHSTHIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3AHHBIX C
BELIECTBAMHU U UX PUMEHEHUEM;

dbopmHupoBaHHEe Yy OOYyYalOIIUMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE MJI Pa3IU4YHBbIX BUJIOB
NEATeIbHOCTU:  peIlIeHWs TpoOJjieM, TIOMCKa, aHaau3a U 0o0paboTKu
uHpopMalui, HEOOXOAUMBIX [JIsi NPUOOPETEHHsS] OIbITa JESTENIbHOCTH,
KOTOpas 3aHUMAET Ba)KHOE€ MECTO B MO3HAHUM XMUMHH, a TAKXKE JJI OLUEHKH C
NO3UIMKA DKOJIOTMUECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPEAY;

pPa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM O0OydYaromuxcs: CIHOCOOHOCTH CaMOCTOSITEILHO IPHOOpETaTh
HOBBIC 3HAHUS MO XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE TEXHOJOTUU JIA TMOHCKAa U
aHanu3a Yy4yeOHOM U  HAYYHO-TIOMYJISIPHOM HMH(POPMALMM  XUMHUYECKOTO
COJIep KaHUS;

dbopMHUpoBaHHE U pa3BUTHE Yy OOy4YaIOMIMXCAd ACCOUMATUBHOTO M
JIOTUYECKOTO MBIILIEHUs, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, IpU IUIAHUPOBAHUU U
POBEICHUHN XUMUYECKOTO HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOy4alomuxcs YOEeXKIEHHOCTH B T'yMAaHUCTHYECKOU
HAIPaBJICHHOCTU XUMUU, €€ BaKHOU pOJIM B PEHICHUM TI00adbHBIX MpoOiiemM
pPalMOHAIBHOTO MPUPOIOIIOIB30BAHNS, IOMIOJIHEHHS SHEPTETUYECKUX PECYPCOB
M COXpaHEHUS MPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJIUMOCTH
OEpeKHOTO OTHOIIEHUS K TMPUPOJE M CBOEMY 3J0pPOBbIO, a TaKke
NpUOOPETEHHUs] OMbITA HKCIOJb30BAHUS TMOJYYEHHBIX 3HAHUW ISl TIPUHSITHUS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOGHOM muiaHe cpemHero o0iiero o0pa3oBaHUs MpPeaMET «XUMUS»
0a30BOTO YpPOBHS BXOJUT B COCTaB mpeaMeTHod obnactu «EcrecTBeHHO-
Hay4HbIC TPEAMETBI».

OO61iee uyMcnO 4YacoB, OTBEAEHHBIX JUIsl M3YYEHHS XMUMHH, Ha 0a30BOM
ypOBHE cpeaHero obiiero oopazoBanusi, coctasisier 68 yacon: B 10 kimacce — 34
gyaca (1 yac B Hememwo), B 11 kmacce — 34 wyaca (1 wac B Hememo).



COJEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHnYecKO XUMHUU: €€ BOSBHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE
B ITOJIyYEHHH HOBBIX BEIIECTB M MAaTEPHANOB. T€OpUs CTPOCHUS OPraHUYECKUX
coenuHeHud A. M. bytnepoBa, €€ OCHOBHbIE TMOJ0XEHUS. CTPYKTypHBIE
(dbopMysbl OpraHMuecKkux BeliecTB. ['oMonorusi, uzoMepusi. XuMU4YecKasi CBA3b
B OPTaHUYECKUX COCTUHEHUAX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpencraBienne o KJaccu(UKalMM ~ OpPraHUYEeCKUX  BEIIECTB.
HomeHnkinatypa opraHuueckiux coOeIuHEHUN (CUCTEMaTHYecKasi) U TPUBHAIbHbBIC
Ha3BaHUS BAXKHEUIINX MIPEACTABUTENIEHN KJIACCOB OPTraHMYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIIECTB M HX IPEBPALLICHUI:
O3HAKOMJIEHHWE C 00pa3llaMu OpPraHMYeCKHX BEUIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJIEIMPOBAHHUE MOJEKYJ OPraHMYECKHX BEIECTB, HAOJIOJEHUE U
ONMUCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUI0 OpPraHUYECKUX
BELIECTB MPU HarpeBaHuu (IJiaBjieHue, 00YrIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMUECKMU pAn. MeTaH u 3TaH —
OpOoCTENIINEe MPEJCTABUTEIN aJKAHOB: (DU3UYECKME M XMMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHUs U TOpPEHHUs), HAXOXKIACHUE B NPUPOAE, IMOJIYyYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAN. DTUIEH U MPOIUIICH
— MpoCTelIIne MPeICTaBUTENI aJKEHOB: (PU3NYECKUEe U XMMUYECKUE CBOMCTBA
(peakiuu TUIPUPOBAHUS, TAIOTCHUPOBAHUS, THUIpATAllMU, OKHUCIECHUS U
MOJIMMEPHU3AIINH ), TOTyYeHUE U IPUMEHEHHE.

Ankaauensl: Oyraauen-1,3 u metundyraauen-1,3: cTpoeHue, BaKHEHIIe
XUMHYECKUE CBONCTBA (peakius MOJINMEPHU3AIIIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
ALleTWIIEH — TMPOCTEHMIIMN MPEICTaBUTENL aJKHMHOB: COCTaB, CTPOEHUE,
duznyeckue W XMMHYECKHME  CBOMCTBAa  (peakuuud  THAPUPOBAHUS,
raJIOrTeHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), TIOJyYCHHE U IPUMEHEHUE.

Apensl. benzon: coctas, ctpoeHue, GU3MUECKUE U XUMUUYECKUE CBOMCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), MOJIYyYEHUE U TPUMEHEHHE.
Tonyon: cocmaes, cmpoenue, ¢pusuueckue u Xumuyeckue ceolucmea (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSL), NoNYyueHue u npumeHeHue. TOKCUUHOCTH
apeHoOB. |'eHeTHMYecKkass CBA3b MEKIY YIJIIEBONOPOJAAMH, MPUHAIIIEKAIIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MHOMYyTHBIE
HedTsHbIe Ta3zbl. Hed1h u € npoucxoxaenune. CrocoOwl nepepadboTku HedTH:
NEPEroHKa, KPEKUHT (TEPMHUYECKUM, KaTATIUTUYECKUi), muposu3. [IpomyKTel
nepepaboTku HePTH, HX MPUMEHEHHE B MPOMBILUIEHHOCTU W B OBITY.
KameHnHslii yroiaps 1 IpoAayKThl €ro nepepaboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
O3HAaKOMJIEHHE ¢ oOpa3llaMH IUIACTMACC, KAaydyKOB M PE3UHBI, KOJUIEKIIUU
«Heptp» u «Yromb», MOJIETUpPOBaHUE MOJEKYJ YIIEBOJAOPOAOB U



raJIOTeHONPOU3BOJHBIX, MPOBEACHUE IPAKTUYECKON pabOThI: MOJIyYeHUE
ATUJIEHA U U3yUYEHUE €r0 CBOUCTB.

Pacuérurlie 3agaun.

Bbluucienuss mo ypaBHEHHIO XMUMHUYECKON peakuuu (macchl, 00BbEMA,
KOJIMYECTBAa HMCXOJIHOTO BEIIeCTBAa WJIM MPOJYKTa PEaKIUU IO H3BECTHHIM
macce, 00bEMyY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WJIM MPOIYKTOB
peakIun).

Kucaopoacoaepxxamme opranudeckue coeJuHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON W STaHOJ: CTPOEHUE,
¢u3MUecKue M XUMUYECKHE CBOMCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHUE), NMpUMEHEHHE. BoJaopoaHble CBA3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaroMHble CIHUPTHI. DTWICHIJMKONb M TJIUIEPUH: CTPOEHUE,
bu3nUecKkue W XUMHUYECKHME CBOMCTBAa (B3aUMOJEMCTBUE CO IIEJTOYHBIMHU
MeTalJlaMH, KaueCTBEHHAsl peaklds Ha MHOTOaTOMHbIE criupThl). JleiicTBue Ha
opraHusM uesoBeka. [[pumeHeHue riuuepuHa U 3TUIICHTJIMKOJIA.

@deHoJI: CTPOCHHE MOJEKYJbl, (U3HMYECKME M XHUMHUYECKHE CBOWCTBA.
Toxcuunocth penosna. [Ipumenenue denoua.

Anpaerunbl U kKemowusl. DopManbIeruj, aueTalbAeTull: CTPOEHUE,
¢du3nUecKue U XMMUYECKHE CBOMCTBA (pEaklMi OKUCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIUH ), TOJYyUYEHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeleNibHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAS H
YKCYCHAasi KUCJIOThI: CTpOEHUE, GU3HUUECKHE U XMMUYECKUE CBOMCTBA (CBOMCTBA,
obmue Ui Kjacca KHUCIOT, peakius JTepuduKaiuu), I[OJydeHUue M
npuMmeHeHue. CTeapuHOBasi U OJICMHOBASI KUCIOTHI KaK MPEACTABUTENN BBICILIUX
KapOOHOBBIX KHCJIOT. Mbula Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT, HX
MOIOIIlee IeNCTBHUE.

Cnoxxnble >QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['miaposnus
cnoxHbiX 3pupoB. Kupwl. ['mapomus xupo. IlpuMeHeHue KUPOB.
buonoruueckas poJib KUPOB.

VYrneBonpl: cocraB, KiaccU(pUKalMs ~ YriieBogoB (MOHO-, 1HU- U
noyMcaxapuabl). ['moko3a — mOpocTeHIIMid MOHOCaxapul: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NUYECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOICHCTBHUE C
ruapokcuom Meau(Il), okucaenre aMmmMuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHUE TIIIOKO3bl), HAX0XK/ICHUE B MPUPOJIE, TPUMEHEHUE,
ouonoruueckas posb. Potocunre3. pykro3a kak U30Mep TIFOKO3BI.

Kpaxman u nenmrono3a kak npupoaHbie nonumepsl. CTpoeHue Kpaxmana u
HEeJUT0NI03bl.  Du3nyeckrue M XUMHUYECKHME CBOWCTBA Kpaxmasia (THAPOIIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKcnepyuMeHTaIbHbIE METOAbl M3YyYEHHUsI BEUIECTB W UX MPEBPAICHHI:
poBe/ieHne, HaOJI0IeHUEe U ONMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHbIC PEAKLIUU OJHOATOMHBIX CIUPTOB (OKUCIEHUE ITaHOJA
okcugom Menu(Il)), MHOroaToOMHBIX CHHPTOB (B3aUMOCHCTBUE TIMIEPUHA C
ruapokcugom meau(Il)), ampaeruaoB (OKHUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcumom menau(Il), B3ammomericTBue Kpaxmaja C
MOJIOM), MPOBEACHUE MPAKTUYECKOW padOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérurlie 3agaun.

Bbluncienuss mo ypaBHEHHIO XMUMHUYECKOW peakuuu (macchl, 00BbEMA,
KOJIMYECTBAa HMCXOJIHOTO BEIIEeCTBAa WJIM MPOJYKTa PEaKIUU IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 UCXOAHBIX BEMICCTB WM TPOAYKTOB
peakIun).

A3zoTcoiepKaIire OpraHuIecKie COeTMHEHU.

AMUHOKHUCIOTBI  Kak  aM(pOTepHble  OpPraHWYECKHe  COCTUHCHHUS.
du3nveckne U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha MpUMeEpe TIUIMHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTumapl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBudnas,
BTOPUYHASI U TPETHUYHAs CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypallisl, KAYeCTBEHHbBIE peaKluy Ha OeJKu.

DKCIepUMEHTAIbHBIE METO/Abl W3YYCHHUS BEIIECTB W WX IMPEBpAIlCHUM:
HaOJI0/ICHNEe W ONMHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATyparus OeIKoB
MIPU HarPEeBaHUU, I[BETHBIC PEAKITH OCITKOB.

BbicokoMos1eKyIsIpHBIE COeTHHEHUS

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJSIPDHBIX  COCIMHECHUN:
MOHOMED, TIOJUMEp, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPH3AINH, CPETHSS
MoJieKyssipHass Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCTMHEHUH — MOJTMMEPU3aINs U TTOJTUKOHICHCAIIA.

OKCIepUMEHTAIbHBIE METO/Abl W3YYCHHUS BEIIECTB W WX MPEBpAIlCHUM:
O3HaKOMJIGHHE C o00pa3lamMu TNPUPOAHBIX H HCKYCCTBEHHBIX BOJIOKOH,
TTaCTMACC, Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanmzamuss MeXNpeIMETHBIX CBSI3€H MPU HW3YYCHHH OPTraHUYeCcKOu
xumur B 10 Kimacce OCYIIECTBIISCTCS dYepe3 HCIIOJIb30BAaHME KakK OOIIMX
€CTECTBCHHO-HAYYHBIX TOHSTHHA, TaK W TOHSATHUH, SBISIONUXCS CUCTEMHBIMHU
IUTS OTZIETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAay4HbIH (HaKT,
THIOTE3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3, Kiaccuukamms, NepUOANIHOCTD,
HaOII0IeHNE, U3MEPEHUE, SKCTIEPUMEHT, MOICTUPOBAHUE.

@dwusuka: wmarepusi, OHEPrusi, Macca, aToM, OJJCKTPOH, MOJIEKya,
DHEPreTHUECKU YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSTHHE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U SAMHUIIB X U3MEPEHHUS.

buonorus: xnerka, opraHusM, 6mocdepa, 0OOMEH BEIECTB B OpPraHHU3ME,
(dhoTocuHTE3, OMOJIOTUYECKH aKTHUBHBIC BellecTBa (OCNKH, YIJIEBOMABI, JKHUPHI,
(hepMeHTHI).

['eorpadusa: MuHepandbl, TOpPHBIE TIOPOJbI, IOJIE3HBIE WCKOMAEMEIE,
TOTIIMBO, PECYPCHI.

TexHomorus: THINEBBIE MPOIYKTHI, OCHOBBI PAIlMOHAJIHLHOTO THTAHUSA,
MOIOIIIME CPEJNICTBA, JIKAPCTBEHHBIE W KOCMETHUYECKUE TpermapaThl, MaTepraIbl
U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHUM

XuMHUUeCcKUil aneMeHT. AToM. Sapo atoma, H30TOMNbBI. DJIEKTPOHHAs
000J104Ka. DHEPreTUUeCKue ypOBHH, TOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeesieHHsl FJIEKTPOHOB MO OpOUTANIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpaLKs aTOMOB.

[lepuonuueckuit 3axkoH u Ilepuogmyeckas cucTeMa XUMHUYECKUX
snemeHTtoB JI. WM. MengeneeBa. CBsi3b NEPUOJUYECKOrO 3aKOHA U



[Tepuomnueckont cucreMbl xumuuyeckux snemeHtoB [, M. MenneneeBa ¢
COBPEMEHHOW TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOWCTB XMMHUYECKHX DJEMEHTOB M OOpa3yeMbIX MMM MPOCTHIX M CJIOKHBIX
BEIIECTB [0 TpylmnaM W TNepuojaM. 3HAYCHUE NEPUOJUYECKOr0 3aKOHa B
Pa3BUTHHU HAYKH.

CtpoeHue BeliecTBa. XHMHUYECKasl CBs3b. BHAbl XMMHMYECKOW CBSI3U
(KoBaJICHTHasl HEMOJIIPHAS U TOJISIpHAs, HOHHAs, METaJUIMUecKas ). MexaHU3MbI
0o0pa3oBaHUsl KOBAJCHTHONM XHUMHYECKOW CBS3M (OOMEHHBIM W JOHOPHO-
akIenTopHbli). BogopoaHas cBs3b. BajneHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. oOHBI: KaTUOHBI U AaHUOHBI.

BemiectBa MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHMS. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HWIMbl  KPUCTAJUIMYECKUX  PEHIETOK.
3aBHCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTie 0 nUCHEpPCHBIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCTMHECHUH. Homenknatypa
HEOPraHUYECKUX BEIIECTB. |'€HeTHYecKas CBSI3b HEOPTAaHUYECKUX BEUIECTB,
MPUHAJICKAIUX K pa3JIMYHBIM KJlaccaM.

Xumudeckass peakinusa. Kiaccudukanus XUMHUYECKUX peakiuid B
HEOPraHUYECKOW U OPraHUYE€CKOW XUMHUHU. 3aKOH COXPAHEHUS] MaCChl BEIIECTB,
3aKOH COXPAHEHUS U PEBPAILICHUS SHEPTUHU TP XUMUYECKUX PEaKIUIX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pPa3U4yHbIX (HaKTOPOB.
O6patuMble peakiud. XuUMHU4Yeckoe paBHOBecue. MakTOpbl, BIMSIIONIUE Ha
COCTOsIHUE XUMHUYecKoro pasHosecus. [Ipunmun Jle [larenbe.

OnekTpoiuTuueckas auccouuanus. CuibHbIE W CiaOble AJIEKTPOIUTHI.
Cpena BOIHBIX PaCTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

ODKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEUIECTB U MX MPEBPALICHUI:
neMoHcTpanus tadnun «llepuoandeckas cucteMa XMMUYECKHX 3JeMeHTOB [l.
N. MenaeneeBay, u3ydeHue Mojiesield KPUCTATUIMYECKUX PEHIETOK, HAOII0ICHUE
U OINKHCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3jI0KECHHE
MEePOKCUJa BOAOPOJIa B MPUCYTCTBUU KaTajau3aTopa, OMPEAECICHHUE CpEJIbl
pacTBOPOB BEIIECTB C IOMOIIBI) YHUBEPCAJIBHOTO WHIAWKATOpA, pPEaKIuu
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTUUECKON paboThl «BiusHUE pa3IMUHBIX
(hakTOPOB Ha CKOPOCTh XMMUYECKOU PEAKITUN.

Pacuérurlie 3agaun.

Pacuétel 10 ypaBHEHUSM XUMHYECKMX pEakiuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIOJIB30BAHUEM MOHATHUS «MaCCOBAas
JIOJIS BEIIECTBAY.

Heoprannueckasi xumms

Hemeranner. Ilonoxenne HemeramioB B Ilepuoguueckont cucreme
xuMuueckux anemeHToB JI. M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
dusznveckrue CBOMCTBA HEMETAIJIOB. AJUIOTPOIHUS HEMETAIOB (Ha MpUMEpE
KHUCJIOpOJIa, cephbl, hocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJIJIOB (TraJlOT€HOB, CEpPhl, a30Ta,
dochopa, yrmepoga W KpeMHHsA) M HUX  COCIUHEHUH  (OKCHJOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IpumeHeHne BaXKHEUIINX HEMETAJVIOB U UX COCTMHEHUN.

Mertamnsl. [Tonoxxenne MmetamioB B [lepuognyueckoit cucTeMe XUMUYECKUX
anementoB JI. WM. MenaeneeBa. OcCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX



000s104eK aTOMOB MeTasuioB. O0mue gpuzndeckrue cBoicTBa MeTaioB. CriaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HAIPSIKEHU METAJIJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIIMX METAUIOB (HATPHUH, KaJIUM, KaJbIIHM,
MarHui, aTlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUM.

OO6mue ciocoObl mojydeHus: MeTauioB. [I[pumMeHeHre MeTaaioB B ObITY U
TEXHHMKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHUSI BEUIECTB U WX MPEBPAIICHUI:
M3Y4YeHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJMIOJCHUE W OINMUCAHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBHE THAPOKCHUIA  AFOMUHUS  C
pacTBOpaMHM KHUCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIUM Ha KATHUOHBI
METAJIJIOB).

Pacuérurlie 3agaun.

Pacuétpl Macchl BeliecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIUUECTBY
BEIIIECTBA, MAacce WIM 00bEMY OJHOTO M3 YUaCTBYIOIIUX B PEaKIMU BEIECTB,
pacué€Tbl Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOJAYKTOB PEAKIMH, €CIIU
OJIHO M3 BELIECTB UMEET IIPHUMECH.

XHUMHSA U JKH3Hb

Ponp xumum B 00ecrieueHn SKOJOTHUECKOMN, YHEPTEeTHYECKON U TTUIIEBOM
0€301acCHOCTH, Pa3BUTHH MeIULIMHBI. [[OHATHE 0 HaydHBIX METOJaX MO3HAHMUS
BEIIIECTB U XUMUUYECKUX PEAKILIHH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIIIEHHOTO
MOJTy4YE€HHUS BAXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPHAJIOB: BAXKHEWIIINE CTPOUTEILHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMmuKa,
MaTepuaibl sl SIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIE
ynoOpeHus.

XUMHUSI ¥ 3J0pOBbE UYEJIOBEKA: MPaBUJIa MCIIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MAaCHOTO HCIOJb30BAaHUS IPENapaToB OBITOBOM
XUMHH B TIOBCEIHEBHOM JKU3HH.

MexXnpeaMeTHBIE CBSI3H.

Peanmzanust MeXOpeAMETHBIX CBSI3eM MNpW  M3y4eHUH OOIed u
HEOpPraHU4YeCKOM XMMHUHU B 11 Kiacce oCyIIeCTBIAETCA 4e€pe3 MCIIOJIb30BAHUE
KaK OOIIMUX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK W TOHSTHH, SBISIOMIMXCS
CHUCTEMHBIMM JJIs1 OTACJBHBIX MTPEIAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTeCTBEHHO-HAayYHbIC MTOHATHS: HAYYHBbIN (akT, TUIoTe3a, 3aK0H,
TEOpHs, aHalIu3, CHHTE3, Kiaccu(uKalus, TNEePUOJIUIHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIUPOBaHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: Marepusi, YHEPrus, Macca, aToMm, SJIEKTPOH, MPOTOH, HEHUTPOH,
WOH, HW30TOI, PaJUOAKTUBHOCTb, MOJIEKYJ4, JHEPreTUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHME BEIIECTBA, (DU3UUYCCKUE
BEJIMYMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHusMm, O3KOCHUCTeMa, Ouwocdepa, Makpo- u
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: mMuHEpanbl, TOpHBIC TMOPOABI, IOJE3HbIE HCKOIAeMbIE,
TOILIUBO, PECYPCHI.

TexHonorus: XHUMHNYCCKaA IMPOMBIINIJICHHOCTD, MCTAJLIIyprusi,
IMPOU3BOACTBO CTPOUTCIIBHBIX MaTCpUuaIoB, CEIbCKOXO03SIMCTBEHHOE
IMpoOu3BOACTBO, MU eBas IMPOMBIIIJICHHOCTD, q)apMaHCBTI/I‘ICCKaH

IMPOMBIINIJICHHOCTD, IPOMU3BOACTBO KOCMCTUYCCKUX IIPCIIapaToOB, IIPOHU3BOACTBO



KOHCTPYKIHNOHHBIX MaTcpuaiosB, QJICKTPpOHHAA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
XMUMNN1 HA  BA30OBOM  VPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjibTaTaM OCBOCHUS
oOy4aronMMuUCs TPOrpaMMm cpeaHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM Jiist
pa3pabOTKH MJIAHUPYEMBIX pe3yJIbTaTOB OCBOEHUS MTPOTrpaMM CPEHEro 0OIIEro
00pa3oBaHUsI SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-AESTEIIBHOCTHBIM TOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa «XUMUs» Ha YPOBHE CPETHETrO
oO01ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWe O0YyYarOUIUMUCS POCCUUCKON TPaKJIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPE/ICTICHUIO;

HaJIM4KUe MOTUBALIUU K O0YyUEHHUIO;

L[E€JICHAIIPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKIECHUN JMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKMX Tpaauiuil 0a30BONl HayKu
XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaloIIUXCs PYKOBOACTBOBATHCS B CBOEH
JEeSTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHM, MPUCYIIMMU LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4Khe TPABOCO3HAHUS HKOJIOTHYECKOM KyJIbTYpbl U CIIOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMUs» JTOCTUTAITCS B
€AMHCTBE Y4YEOHOW U BOCHHUTATENIbHOW JESITEIbHOCTHU B COOTBETCTBUM C
I'YMaHUCTHYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU U UJ€aIaMH POCCUUCKOTO IPakIaHCKOT0 OOLIECTBA, MPUHATHIMU B
oOlliecTBE HOPpMaMu U MpaBUJIaMU MOBEACHUS, CIOCOOCTBYIOUIMMHU MpoOIleccam
CaMOIMO3HAHUs, CAMOPa3BUTUS M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTHU
00yJaroImxcs.

JIuyHOCTHBIE pe3yNbTaThl OCBOEHUSA MpeaMera «XHUMHsS» OTpaxaror
c(OPMHUPOBAHHOCTh OINbITA MO3HABATENBLHON W MPAKTHUYECKOWU NEATeIbHOCTH
oOy4Jaronuxcs o peaiv3aluu MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIe
B YaCTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHUS  OOYYAIOIIMMHUCS  CBOMX  KOHCTUTYIMOHHBIX TIpaB M
00s13aHHOCTEM, YBaXKEHHUA K 3aKOHY U MPABOIOPSIIKY;

NpPEICTaBICHUS O COLMAIbHBIX HOpPMaxX W MpaBUIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON MIEATEIBHOCTH MpPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUeOHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb M NPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUYEOHOU NEATEIHHOCTH;

2) NATPUOTUYECKOT0 BOCITUTAHHUSA:

[IEHHOCTHOTO OTHOIIECHHS K HCTOPUYECKOMY W HAy4YHOMY HAacCJEIUIO
OTEUECTBEHHOW XUMUMU;

yBa)KEHUsSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM M MPAKTHUYECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHXKEHUSI HAYKH €CTh pe3yibTaT



JUIMTENIbHBIX ~HAOMIOACHUH, KpPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B TMOJYYEHUU U TMOCIEAYIOIIEM
aHanu3ze  MHGOpPMALIMM O  TEPEJOBBIX  JIOCTUKEHUSAX  COBPEMEHHOM
OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEJCHUS;

CIIOCOOHOCTH  OIICHUBAaTh CHUTYyalluM, CBS3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEILICHUSI, OPUEHTUPYSICh Ha MOPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJIEHUE W MOCTYIIKM CBOMX TOBApHILEH C
MO3ULIUKA HPABCTBEHHBIX M MPaBOBBIX HOPM U OCO3HAHHME MOCIEICTBUNA 3THUX
MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSA:

NOHUMAaHUSl IIEHHOCTEW 370poBOro u 0Oe30macHoro obpasza >KU3HH,
HE0OXOIMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

coOJIroficHUs MpaBuil 0€30MacHOr0 OOpalleHUs C BEIIECTBAMH B OBITY,
MOBCEAHEBHOM KM3HU U B TPYJOBOM I€ATETLHOCTH;

NOHUMaHUSl 1[IEHHOCTU TMPaBWJI MHAUBUAYAIbHOTO W KOJJIEKTUBHOTO
0e30macHOr0 TMOBEJAEHUS B CHUTYyalUsAX, YTPOXKAIOMIMX 3J0POBbIO0 U KU3HU
JIIOJICH;

OCO3HaHUSl  MOCJHEACTBUM W HENPUATHA  BPEAHBIX  IPUBBIUEK
(ynotpe0OeHus ajqKoroisi, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIEI0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M JPYrux BHAAX
NS TENbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ay
COILIMAJIbHOM HAIMpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHUIO MPOQPeccCuil pa3iudyHoro poja, B
TOM YHCJIe HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUU;

yBaXEHUsT K TpyHdy, JIOASAM Tpyla U pe3ylibTaraM TPYyJIOBOH
NEeSITeNbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBUIYAJIbHONH TpPAaEKTOPUU
obOpaszoBaHus, Oyaymer nmpodeccuu U peanus3aliid COOCTBEHHBIX YKU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TIOTpeOHOCTEM 00IIIECTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1eCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIe;

NOHUMAaHUS TI00ATBHOTO XapaKTepa SKOJOTUYECKHUX IMPOOJeM, BIUSHMUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATBHOM Cpebl;

OCO3HaHUS HEOOXOJMMOCTH HCIIOJIb30BAHUSA JOCTHXKEHUM XUMHUU JUIs
pelIeHus] BOIPOCOB PALIMOHATILHOTO TPUPOAOIIONH30BAHNUS;

aKTUBHOTO HEMPUATUS JEHUCTBUM, MNPUHOCIIIUX BpEA OKpYKaroIIeH
OPUPOAHON Cpelie, YMEHUS MTPOTHO3UPOBATh HEOIArONPUSATHBIE IKOJIOTMUECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIATh UX;

HaJIM4YUsl  PAa3BUTOTO  SKOJOTMYECKOTO  MBILIUICHHS, 3KOJIOTHYECKOM
KyJbTYPBI, OIbITA AEATEIBHOCTH 3KOJIOTMUECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U COIMATBLHON



NPAaKTHKE, CHOCOOHOCTH W YMEHHsI aKTUBHO MPOTHUBOCTOSTH HWICOJIOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHUMaHUs CHeNU(PUKH XUMHM KaK HayKd, OCO3HAHHA €€ pOJIu B
(GbOpMHPOBaHUN PANMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O IUHCTBE MPUPOJIBI U YSIIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEW M PEHICHUH MPOOJIEeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JJIsi COBPEMEHHOMU
UBUJIM3AIMU: B €€ TYMaHHUCTHUYECKOW HAMpaBICHHOCTH W BAXKHOM POJH B
CO3aHMM HOBOW 0a3bl MaTepHATBLHOW KYJIBTYPHl, PEHICHUH TI00ATBHBIX
npobJieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUCCKOM,
NUIIEBOH M  JKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU  MEIUIIUHBI,
00eCTeYeHNN YCIOBUHN YCTICIIHOTO TPyAa M AKOJIOTHYECKHA KOM(DOPTHOM KU3HU
Ka)XI0T0 4JIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TIOHMMAaHHUs CYIIHOCTH METOOB
MO3HAHMsI, HWCIOJNB3YEeMBIX B  E€CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
UCTIONb30BaTh MOJydaeMble 3HAHUS [UIsl aHain3a W OOBSCHEHHS SBJICHUN
OKpPY’)KaIoOIIero MHUpa U TMPOUCXONAINUX B HEM H3MEHEHUU, YMEHHs JAelaTh
00OCHOBaHHBIC 3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (DaKTOB W HMMEIOIIMXCS
JAHHBIX C [ENBI0 TIOTYYCHHS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIb30BaTh XUMUYECKUE 3HAHWS IS
pelIeHus mpoOJieM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHHUIO M UCCIIeIOBATEIbCKON ACSITEbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHWI0, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHHMHA TIO XHMHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOGHHOCTSAM  TpyAa B  pa3nuuHbIXx  cepax
po(heCCUOHATTLHOM e TEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbie pe3yabTaTbl OCBOCHHSI YYEOHOTO MpeaMera «XUMHs)
Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHMsl BKIIOYAIOT:

3HauyuMble A1 (OpMHpOBaHMS ~ MHUPOBO33PEHUS  OOy4arOUIMXCA
MEXAUCHUIUTMHAPHBIE (MeXKIpeAMETHBIE) 00l1lleHayYHbIE MOHSTHS,
OTpaXXarolllie IeJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEHU(PHUKY METOI0B
IIO3HAHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprusi, SBJCHHE, IMPOLECC, CUCTeMa, Hay4HbIH (haKT, MPHUHIIMI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAONIOEHUE, U3MEpEHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAJIbHBIC yueOHbIe JENCTBUA (mo3HaBaTeIbHEIE,
KOMMYHHKAaTHUBHBIC,  PETYJIATHUBHBIE), obOecrneunBaromme (HOpMUPOBAHHE
(GYHKIIMOHATBHOM IPaMOTHOCTH M COL[MAIBHON KOMIETEHLUN 00yUYaroIuXcs;

CIOCOOHOCTB 00y4aroIuXcs UCII0JIb30BaTh OCBOCHHbIE
MEXIUCLHUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHUS W  YHHBEPCAJIbHBIE
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLIMATIBLHON MPAKTHKE.



MeranpeaMeTHble pe3yiabTaThl OTPaXKAlOT OBJIAJCHHE YHHUBEPCATbHBIMU
y4eOHBIMU  [O3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSIMH.

OBianeHue  YHMBEPCAJLHBIMM  Y4eOHbIMM  IO3HABATEJIbHBIMH
JAEeUCTBUAMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBUA:

CaMOCTOATENbHO  (POpMyNIHUpOBaTH M aKTyalIM3UpoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNsaTh 1LeNN AESITeIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH HUX
JOCTHXKEHHUS, COOTHOCHTH pPE3yJbTaThl MACSATENBHOCTH C TMOCTaBICHHBIMU
LEJSIMU;

MCIIOJIb30BaTh MIPU OCBOEHUU 3HAHUN MPUEMBI TIOTUYECKOTO MBIIUICHUS —
BBIICNIATH XapaKTEpHbIEC MPU3HAKU MOHATUN M yCTaHABIUBATh UX B3aUMOCBS3b,
UCI0JIb30BaTh COOTBETCTBYIOIINE MOHATHS 111 OOBSICHEHUS OT/IETBHBIX (PaKTOB
U SIBJICHUM;

BbIOMpATh OCHOBAaHUA M KPUTEPUM Uil KiacCU(UKAIMU BELIECTB H
XUMHUYECKUX PEAKIUH;

YCTaHaBJIMBATh TMPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIAYKTUBHBIC, ACAYKTHBHBIC, IO
aHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUSI B PACCMATPUBAEMBIX
ABJICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

OpUMEHSATh B MpOLECCe  TO3HAHUSA, MCIHOJb3yeMble B  XHUMHH
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIENIM, MPeoOpa3oBBIBAaTh  MOJCIBHBIC
OpEACTaBlIeHUsT — XUMHUYECKMM 3HaK (CHUMBOJI) DJIEMEHTa, XHUMHUYecKas
dbopmyrna, ypaBHEHHME XUMHUYECKOM peakuuu — TpU PEIIEHUU YYEOHBIX
MO3HABATENIbHBIX M TMPAKTUYECKUX 3a/lay, MPUMEHSATh Ha3BaHHbBIE MOJIEJIbHbIE
IPeICTaBIICHUS JJIs1 BBISIBJICHUS! XapaKTEPHBIX MMPU3HAKOB M3Y4aeMbIX BELIECTB
U XUMHUYECKUX PEaKIIU.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIa/IeTh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XMMUYECKUX
peakuuii;

dbopmynupoBaTh UEAM W 33Ja4d  HMCCIIEOBAaHHUSA, MCIOJb30BaTh
MIOCTABJICHHBIE M CAMOCTOSITEJIbBHO C(POPMYJIMPOBAHHBIE BOIMPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

BJaJIeTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEICHMUS
YUEHHUYECKUX JKCIIEPUMEHTOB, COBEPILEHCTBOBAThH YMEHHUS HaOI0gaTh 3a
XOJIOM  Ipollecca, CaMOCTOATENbHO IPOTHO3UPOBAaTH €ro  Pe3ylbTar,
dbopmynupoBaTh 0000IIEHHS W BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJEIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUUYECKON HCCIeA0BATeIbCKOM UM MPOEKTHOM
NS TEIbHOCTH, TMPOSIBISATH CHOCOOHOCTh U TOTOBHOCTHh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/ady, NPUMEHEHUIO Pa3IudHbIX
METOJI0B [TO3HAHMUSI.

3) pabora ¢ undpopmaunmeii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHMKAX HHPopManuu (Hay4dyHO-
nomyJsipHasi JIMTepaTypa XMMHYECKOTO COJEp>KaHUsl, CIPaBOYHbIE MOCOOUS,
pecypcbl UHTepHeTa), aHAIM3UPOBATh HHPOPMALIMIO PA3TUYHBIX BUJIOB U POpM



NpPEICTABICHUS,  KPUTHYECKH  OICHMBaTh €€  JIOCTOBEPHOCTh U
HETIPOTHBOPEYUBOCTE;

(bopMyIIMpOBaTh 3aMPOCHI U IPUMEHSITh PA3TUIHBIE METOIBI IPH TIOUCKE U
otbope uHpOpMAIMK, HEOOXOAMMOM Ui BBIMOJHEHUS YYeOHBIX 3ajad
OTpeAeNEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUSA MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BHIOMpaTh ONTHUMAIbHYIO (OopMy TIpeIaCTaBICHUS
uHopManmu (cxemsl, rpadyKu, AMarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

UCTIONB30BaTh HAy4YHBIM $3bIK B KadecTBE CpeACTBa Npu padore ¢
XUMHYECKON WH(pOpManuend: MNPUMEHSITh MEXMNpeaMETHbIEe ((PU3nUecKue u
MaTeMaTU4YeCKHe) 3HAaKM U CUMBOJIB,  ¢Gopmylibl,  abOpeBHATYpHI,
HOMEHKJIATYypYy;

UCTIONB30BaTh M MPEOOPa3oBBIBaTh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaTJISAHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSMM:

3aJaBaTh BOMPOCHI 1O CYIIECTBY OOCYXJTaeMON TEeMBl B XOJ€ TUAIOTa
W/WIM TUCKYCCUH, BBICKA3bIBaTh HJEU, (HOPMYIHPOBATH CBOM TMPEIJIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHON 3a]1a4H;

BBICTYIIaTh C MPE3EHTAINEH Pe3yNbTaTOB IMMO3HABATEILHON JEATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMH TpHU
BBIMIOJTHCHUH ~XUMHUYECKOTO OJKCIEPUMEHTa, TMPAKTUYECKOW paboThl 1O
MCCIICJIOBAaHUIO CBOWMCTB M3Y4YaeMbIX BEIIIECTB, peaan3alii Y4eOHOTO MPOeKTa U
(dbopMyIMpoBaTh BBEIBOJBI 1O pe3yibTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COTJIACOBAHUSI TIO3UIIMIA B X0JI€ OOCYKIACHHSI 1 0OMEHa MHEHUSIMH.

OgiaieHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh M OCYIIECTBISTH CBOIO TMO3HABATEIBHYIO
JeSTENbHOCTh, ONpenessas e€ Ienu W 3aJadd, KOHTPOJIMPOBATh M IO MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh TpeIaracMblii aJITOPUTM JIEHCTBUN TIpU
BHITIOTHEHUHM YYE€OHBIX M HCCIEAOBAaTENbCKUX 3a/ad, BBHIOMpATh Hambosee
¢ deKkTUBHBIH CIOCOO WX pemIeHHs C Y4ETOM TOJTY4YeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  CBOEH  JEATETbHOCTH Ha  OCHOBE
caMOaHajm3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KJTACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XuMHS»
OTPAXKAIOT:

C(I)OpMPIpOBaHHOCTB NPEICTABICHUH O XHUMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, POJIM XMMHUU B IIO3HAHWUU SIBJICHUM
opupoAbl, B (QPOPMUPOBAHUU MBINUICHUS U KYJIBTYpbl JIMYHOCTH, €€
(YHKIHMOHATBLHOM TPaAaMOTHOCTH, HEOOXOAMMOW IJisi PEIICHHS] MPAKTUYECKUX
3a/lay U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOILIECHHSI K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CPEIIE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATrAlIINE TOHATUS (XMMHUYECKHM BJIEMEHT, aToM, 3JIEKTPOHHAas
o0osoyka aroma, MOJEKYJa, BaJ€HTHOCTb, AJIEKTPOOTPUIIATEILHOCTD,



XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpallI€HHAs),
MOJIb, MOJISIpHAasE ~Macca, MOJSIpHBIM  00BEM,  YIJIEPOAHBIA  CKEJIET,
(GyHKUMOHANBHASL TPYIINa, paguKal, U30MEpHus, HU30MEpbl, TOMOJOTHYECKUI
psiZl, TOMOJIOTH, YIJIEBOAOPOJIbI, KUCIOPOA M a30TCOJAEpKAIlUe COCTUHEHUS,
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPHUH U 3aKOHBI (TEOpHs CTpOeHUs opraHndeckux Bemects A. M. bytieposa,
3aKOH COXPAHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK
XUMUHU; MHUPOBO33PEHUYECKHE 3HAHUA, JIeKalllue B OCHOBE TIOHUMAaHUS
OPUYUHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBIICHUU, (PaKTOIOrHYecKue
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUU M OE30MaCHOM HCIOJIb30BAaHUU
BAXHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIIbHOCTH
YeJI0BEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHH,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U MIPEBPAILICHU OPraHUYECKUX COSTMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMys OpraHMYEeCKHUX BEIIECTB M YPaBHEHUW XUMHUYECKUX pPEAKIUH,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIs MIUTIOCTPAIUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH TPUHAIIIEKHOCTh U3YUEHHBIX
OpraHUYeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OINpeAeiEHHOMY
KJIacCy/Tpynne COoeIuHEeHUN (yriaeBOAOPObl, KUCIOPOA U a30TCOAEpKalIUe
COEIMHEHMUSI, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaTh UM Ha3BaHMS 110
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxe npuBOAUTh TPUBHAIIbHbBIE
Ha3BaHUsSl OTNEIbHBIX OPraHUYECKHX BEIIECTB (ITUJIEH, MPOMUJICH, alleTUJIEH,
ATUJICHTJIMKOb, TTIUUEPUH, (eHo, popManbaeru, aueTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCIJIOTa, CTE€apUHOBAas KHUCIOTA,
IIII0K03a, PPYyKTO3a, Kpaxmal, HeJUI0103a, MIUIIIH);

c(OpPMHUPOBAHHOCTh YMEHHS OIpPEACNATh BHUJIbI XUMHUYECKOW CBS3M B
OpraHUYeCKUX COCTUHEHUX (OJMHAPHBIEC U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHUSI MPUMEHATH TOJIOKEHHUSI TEOPUH CTPOCHHUS
opranuveckux BemectB A. M. byriepoBa mis 0ObSACHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH COXPaHEHUsI MacChl
BELIECTB;

cOPMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh COCTaB, CTPOCHHE,
¢bu3MYecKue U XMMUYECKHUE CBOMCTBA THUIMHUYHBIX MPEACTABUTENCH pa3IuUYHBIX
KJIACCOB OPraHMYECKUX BeIeCTB (METaH, 3TaH, THJIEH, IMPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H30J1, METAHOJ, 3TAHOJI, STUJIECHTJIMKOIb,
INIMLEepyH, GEeHo, alueTanbAeru/l, MypaBbUHasi U YKCYCHAsi KHCIIOThI, TJIFOK03a,
Kpaxmayi,  LEeJUII0JIO3a,  aMUHOYKCYCHasi  KUCIOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJy HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh yMEHUs XapaKTepHU30BaTh VCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbsl (HE(Th, MPUPOJIHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI MNPOBOAUTH BBIUMCICHUS MO XUMUYECKHUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOTYKTa
pEeaKlMM MO K3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BELIECTB MJIM MPOAYKTOB PEAKIINH);



c(OpPMHUPOBAHHOCTh YMEHHMM BIAJETh CHUCTEMOW 3HAaHU 00 OCHOBHBIX
METOAaX Hay4YHOTrO MMO3HAHUS, UCIIOJIb3YEMBIX B XUMUU MPU U3YYEHUN BELIECTB
U XHMHYECKMX  sIBJIeHUW  (HaOmtoleHue, U3MEpEeHHue, IKCIEPUMEHT,
MOJICJIMPOBAHUE), MCIOJb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUS IS
OPUHATHS PEUICHUHA B KOHKPETHBIX JKU3HCHHBIX CHUTYAlUSX, CBSI3aHHBIX C
BEILIECTBAMU U UX ITIPUMEHEHUEM;

chOpMHUPOBAHHOCT, ~ YMEHHMM  COONIIOAATh  MpaBuja  MOJIb30BAHMUS
XUMHUYECKON TOCYZ0M M J1abopaTOpHBIM O0OPYJOBaHHWEM, a TaKKe IMpaBUiia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C UHCTPYKUHUSAMHU MO BBITOJIHEHHUIO
71a00pPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBIMOJHATH XHUMHUYECKHM
AKCIIEPUMEHT (MIpEeBpallleHUs] OpPraHUYEeCKUX BEIIECTB NIPU HArpeBaHUH,
NOJIyYEHHE OTUJIEHA M U3YYEHHE €ro CBOWCTB, KA4ECTBECHHBIC pPEAKIINU
OpraHUYeCKUX BEIIECTB, JEHATypalusi OCJKOB NpH HArpeBaHUU, I[BETHbHIE
peakuuu OENKOB) B COOTBETCTBHM C NPABWJIAMH TEXHUKU O€30MaCHOCTH MpU
oOpalieHn ¢ BElIeCTBAMHU U JabOpaTOpHBIM 00OPYIOBAaHUEM, MPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (HOpMyIupoBaTh BBIBOJABI HAa OCHOBE 3TUX
pE3yJbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHUIN KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOPMAIUIO, TOJYyYaeMYyI0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHopmanu, UaTepHeT u apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHUM  COOJIOJATh  MpaBHJia  DKOJIOTHMYECKH
1[EJIECO00PA3HOTr0 TOBEACHUS B OBITY U TPYIOBOM AESATENBHOCTH B IEJISIX
COXpPaHEHMSI CBOETO 3I0POBbSI M OKPYKalOLEeW NPUPOJHON CpPEAbl, OCO3HABATH
OTNACHOCTbh BO3JICUCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMasi cMmbici nokaszatens [1/IK, nmoscHats Ha nmpumepax crnocoObl
YMEHBIICHUSI W MPEJOTBPALIEHUS HMX BPEIHOTO BO3JECUCTBUSA HA OpPraHU3M
YEJI0BEKA;

U1t O0Y4YaroIIMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISL CHENbIX W CIA0OBUASAIIMX OOY4YalOIIMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHud JI. bpaina mas  3anucu
XUMUYECKUX HOpMyII.

11 KITACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmias ¥ HeopraHuueckas
XUMUSD OTPaXKaroT:

C(I)OpMPIpOBaHHOCTL NPEeJCTABICHHI: O XHMMHYECKOH COCTaBIIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIM XMMHUU B IIO3HAHWUU SIBJICHUMU
opupoAbl, B (POPMUPOBAHUU MBINUIEHUS M KYJIBTYpbl JIMYHOCTH, €€
(YHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOAMMOW IJisi PEIICHHS] MPAKTUYECKUX
3a/lay U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJCHUE CUCTEMOM XMMHWYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAral0IINe MOHITHS (XMMUYECKUH 3JIEMEHT, aTOM, U30ToM, S-, p-, d-
AJNIEKTPOHHBIE OpPOUTANM aTOMOB, MOH, MOJIEKYJA, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas
CBA3b (KOBaJIEHTHAsl, MOHHAsI, METAJJTMYECKas, BOAOPOIHAS ), KpUCTAJUIMUECKas



pEILIETKA, TUIIBI XUMUYECKUX PEAKIINI, PACTBOP, SJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsA JTUCCOIMALINS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU AucconuManuu, nepuoandeckut 3akon . 1. Menneneesa,
3aKOH COXpPAHEHUS MACChl BEIIECTB, 3aKOH COXPAaHEHHS M MPEBpAILCHUS
SHEPIruu MPU XUMHUYECKUX PEaKIIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XMMHWHU, MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAllM€ B OCHOBE MOHUMAHUS
NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHUECKHE
CBEJICHHS O CBOMCTBAax, COCTaBe, MOJYYEHHWU W OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIIMX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU JIEITEIHBHOCTH
YeJI0BCKA;

c(hOpPMHUPOBAHHOCTh YMEHUHN BBISBIIATH XapaKTepHbIC NMPU3HAKU TOHSATHUH,
yCTaHABIMBaTh HMX B3aMMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIUE ITOHSITHUS
IIPY ONUCAHWU HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HUCMOJb30BATh XUMHYECKYIO CUMBOJIUKY JJIs
coctaBiieHus: (OpMyJT BEIIECTB W YpPaBHCHUH XHUMHMUYECKHUX pEaKIlui,
cucrematudeckyro HomeHkiarypy (IUPAC) wu TpuBuManpHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbIN Ta3, YIIIEKUCIBIN ra3, aMMHUaK,
raméHas U3BeCTh, HeTaléHas U3BECTh, MUThEBas COJa, MTUPUT U APYTHUE);

chOPMHUPOBAHHOCTh YMEHHUM OMNpEACNsITh BaJCHTHOCTb U  CTEMEHb
OKHCJIEHUSI XUMUYECKUX 3JIEMEHTOB B COCAMHEHMSX PA3JIUYHOIO COCTABA, BU/I
XUMUYECKON CBsI3M (KOBaJEHTHAs, WOHHAs, METaJJInYecKas, BOJOPOJHAs) B
COCMHECHUAX, THUIl KPUCTAUIMYECKOM PEETKH KOHKPETHOrO BEIIECTBA
(aTomHas1, MOJIEKYJIIpHAsI, MOHHAS, METAJJTNYECKas ), XapaKkTep Cpebl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHABJIMBATh MPUHAJIEAKHOCTD
HEOPraHWYECKUX BEIIECTB MO HX COCTAaBY K OMNPENEIEHHOMY Kiaccy/rpyrmme
COCIMHEHMM (TpPOCThlEe BeIIeCTBA — MeETaulbl M HEMETaJUlbl, OKCHJBbI,

OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIEC TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBHIBATH CMBICI NEPUOJAUUECKOTO 3aKOHA
. WN. MengeneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMATU3UPYIONIYIO,
O0OBSICHUTEILHYIO U MPOTHOCTUYECKYIO (PYyHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpPU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKUX 3JieMeHTOB 1—4 mnepuonoB llepuoanueckoit cHUCTEMBI
xuMuueckux snementoB JI. M. MenneneeBa, ucnonb3ys MOHATUS «s-, p-, d-
AJIEKTPOHHBIE opOuTaIny, «OHEPTETUYECKUE  YPOBHUY, 00BACHATH
3aKOHOMEPHOCTA HW3MEHEHHUS CBOMCTB XHUMHMYECKUX DOJIEMEHTOB U UX
COEMHEHUN 0 nepuoaaM U rpynnam [leprnoandeckoil CUCTEMbI XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepu3oBaTh (OMHUCHIBATh) OOIIKE
XMMHUYECKME CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXY HEOPTaHUUYECKUMU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(UIIUPOBATH XUMUUYECKUE PEAKITUH T10
Pa3JIMYHBIM TMPU3HAKAM (YUCIY M COCTaBY PEArupyrolIuX BEIECTB, TETNIOBOMY
ety peakiuu, U3BMEHEHUIO CTETICHEN OKHUCIICHUS 3JIEMEHTOB, 00OpPaTUMOCTH
peaKIuy, y4acTHIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJISITh YPAaBHEHUS PEAKIIUM pa3TUIHBIX
TUTIOB, TIOJHBIE M COKpAIIEHHBIC YpaBHEHHMS PpEAKIUA HWOHHOIO OOMEHa,
YUYUTBIBAS YCJIOBUSI, IPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;



cOpPMUPOBAHHOCTh YMEHHH TMPOBOIUTH PEAKIUH, TOATBEPIKIAAFOIINE
Ka4eCTBEHHBIH COCTAaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PaCIlO3HABATH
OTMBITHBIM  TYTEM  HWOHBI, TPUCYTCTBYIONIME B  BOJHBIX  PacTBOpax
HEOPTaHUYECKUX BEIECTB;

cOPMUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHUCIUTEIHLHO-
BOCCTAHOBUTENBHBIX PEAKIUN TMOCPEJICTBOM COCTaBJICHHS JJIEKTPOHHOTO
OanaHca 3TUX peakIuil;

chOPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCHUMOCTh  CKOpPOCTH
XUMHUYECKON peakmuu OT pa3IUYHbIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBHS (ITPUHIIHIT
Jle llarenbe);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XUMHUYECKHE MPOIIECCHI,
JIeKaIe B OCHOBE MPOMBIIIJICHHOTO TIOJTYYCHHsI CEPHON KHCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEICTABICHUA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPoOIeMax XHUMHIECKOTO TIPON3BOICTBA,

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBHIYHCICHUS C HUCIIOJIb30BAHHEM
TIOHATHUS «MACCOBas JI0JIs BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUN Tra30B
Opy  XUMHYECKHX pEeaKIMsIX, MacChl BeEIIeCTBA WM O0BEMa Ta30B IO
MU3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce wWid OO0BEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(PQeKTa peaKkiun Ha OCHOBE
3aKOHOB COXPAaHEHHUs MacChl BEUIECTB, MPEBPAILICHUS M COXPAHEHUS SHEPTUH;

cOpPMUPOBAHHOCTh ~ YMEHHMH  COONIONATh  MpaBuUja  MOJb30BaHUSA
XUMHUYECKON TOCyloN M JabopaTOopHBIM O0OpYAOBaHHMEM, a TaKXKe IpaBUiIa
oOparlleHus1 ¢ BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHUIO
71a00PaTOPHBIX XUMHUYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUW IJIAHUPOBATh W BBHITIONHATh XUMHYECKHNA
AKCIIEPUMEHT (pa3sio’KeHHEe TIEPOKCHIa BOJIOPOIa B IPUCYTCTBUH KaTAIN3aToOPA,
OTIpeIeTIEHUE CpeNbl PACTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO
WHAUKATOpa, BJIUSHUE pPAa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHYECKON
peaKiuy, peakii HOHHOTO OOMEHa, KayeCTBEHHBIC PEaKIMU Ha Cyib(art-,
KapOoHaT- W  XJOpUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS,  peIlIeHHE
OKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Meramibe»y u  «Hemeramne») B
COOTBETCTBHHM C TMPaBWIAMH TEXHHKH O€30MacHOCTH TpH OOpalieHuud ¢
BEIIECTBAMH H JIA0OpaTOpPHBIM O00OPYIAOBaHHEM, MPEACTABIATh pPE3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B (DOpME 3amucH YpPaBHEHHI COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYIO
MHPOPMAIMIO, TIOIY4YaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOH
KOMMYHHUKaIuu, IHTEpHET U IpyTuXx);

cOpPMUPOBAHHOCTh ~YMEHUW  COONIOJATh TpPaBHJIA  AKOJIOTHYECKH
11€JIeCO00Pa3HOr0 TMOBEACHHUSI B OBITY W TPYAOBOH JAEATEIHHOCTH B IENSIX
COXPAHEHHUsS CBOETO 3JIOPOBBS U OKPYXKAIOIIEH MPUPOTHON CpeNbl, 0CO3HABATH
OMaCHOCTh BO3JICHCTBHS HA JKUBBIE OPTaHU3MBI OMPEIEIEHHBIX BEIIECTB,
noHnMass cmbicn mokazatens [IJIK, moscHAT, Ha mnpumepax CcrocoObl
YMEHBIIICHUSI W TPEJAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeIIOBEKa;

I 00YYarOIIUXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TIO3HAHHS BEIIECTB U
XUMHYECKUX SIBICHUIA;



JUISL CHENbIX W CIA0OBUASAMIMX OOYYalOIIMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHud JI. bpaina mus  3anucu
XUMHAYECKUX dbopmy.
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1.1
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xumuu. Teopus
CTPOECHUSA
OPraHUYEeCKHUX
coenuHeHu A. M.
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2.1
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YTJIEBOJIOPO/IBI:
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11 KIIACC

Ne
n/n

HaumenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoanuecTBO 4acoB

KonTtposabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHbIe (HU(POBBIE)
o0pa3oBaTe/ibHbIE peCypChl

Pa3nen 1. TeopeTnueckue OCHOBBI XUMHH

1.1

CTpoeHue aToMOB.
ITepuoanueckuit
3aKOH U
IIepuonnueckas
cucremMa
XUMHYECKUX
snemenToB /I, W.
Meupeneena

1.2

Crpoenue BelecTsa.
Mmuoroo0pa3ue
BEIIIECTB

1.3

XUMHYECKHUE
peakuuu

Hroro no pazgeny

13
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2.1
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2.2
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YACOB IIO ITPOTPAMME







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ Tema ypoka DJIeKTPOHHLIe HU(POBLIE 00pa30BaTeJILHLIE PEeCYPChI
yp KosanuyecTBO 4acoB p uHpp P pecyp
KonTposabHbie IIpakTnyeckue
Bcero
padoThbI padoThbI

[IpenMeTr opraHuyYecKoO XUMUH,
1 e BO3HUKHOBEHHE, Pa3BUTHE U 1
3HaYCHHE

Teopust ctpoeHus
OPraHMYECKHX COCTMHEHUMN A.
M. bytnepoBa, €€ OCHOBHBIE
MOJIOXKEHHUS

IIpencrasienue o
KJIaCCU(UKALMU OPTaHUYECKUX
BemecTB. HoMeHnknatypa
(cucremaTudeckas) u
TPUBHUAJIBHBIC HA3BAHUA
OpTraHUYCCKUX BCILICCTB

AJIKaHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKUH PSJT

Mertan u 3TaH — OpocTeuIe
MPE/ICTAaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA




OTUJIEH U IPOIUIIEH —
[IPOCTEUIINE TPEACTAaBUTEIN
AJIKEHOB

[IpaxTuueckas padora Ne 1.
«lonyuenue sTuneHa u
U3Yy4YEHUE €r0 CBOMCTB)

Ankanuensl. byraauen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHUHTETUYECKOI0 KayuyKa U
pe3UHBI

10

AJKUHBI: COCTaB M 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psn. AuetuieH — MpocTeHIni
MPEACTABUTEND AIKUHOB

11

Brrurciienus no ypaBHEeHHUIO
XAMHUYECKOU peaKun

12

ApeHbI: 6€H30JT U TOJIYOJI.
TOKCUYHOCTH apEHOB

13

I'eneTmueckast CBI3b
YTJIEBOJIOPOIOB,
MPUHAISKANTUX K PA3THIHBIM
KJaccaM

14

[IpupoaHbie ICTOYHUKHI
YIJI€BOIOPOAOB: IPUPOAHBIN Ta3
Y TIONTYTHBIE HETSIHBIE Ta3bl,
He(PTh U POIYKTHI €€




nepepaboTku

15

[IpupoaHbie ICTOYHUKHI
YIJIEBOJOPOAOB: IIPUPOIAHBIN a3
U IONyTHBIE HE(PTAHBIE Ta3bl,
HE(PTH U POIYKTHI €€
nepepaboTKu

16

KonTtponbHast pabota o
pazaeny «YTriaeBogopOab»

17

[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: METAHOJ U ATAHOIL.
Bonopoanas cBs3b

18

MHOroaToOMHBIE CITUPTHI:
STUJICHIJIUKOIb U TIIULEPUH

19

DEeHOJI: CTPOEHUE MOJIEKYJIbI,
buznyecKkue 1 XuMHU4YecKHe
CBOICTBA, IPUMEHEHHUE

20

Anpaeruapl: opMaIbaeTU U
arneTanbaerng. AneTod

21

OnHOOCHOBHBIE NPEENIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHASA U YKCYCHast

22

[IpaxTuueckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCITIOTHI»

23

CreapuHOBas U OJI€MHOBAs
KHUCIIOTHI, KaK TPEICTAaBUTENN




BBICHIHNX Kap6OHOBBIX KHUCIOT

24

MpbUTa KaK COJIU BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE AEHUCTBUE

25

CnoxHbIe 2(DUPHI KaKk
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJHOT. ['MaApOoIIn3 CI0KHBIX

3pupoB

26

XKupsbr: ruaponus, IpuMeHeHHe,
Ouostornueckas pojb )KHPOB

27

YreBoasl: coCcTaB,
knaccudukanms. Baxxneimme
MIPEACTaBUTENH: TIII0K03a,
dpykTO3a, caxaposa

28

Kpaxman u nemnronos3a kak
MIPUPOTHBIC TTIOJTUMEPHI

29

KonTtponsHast pabota o
pasneny
«Kucnopoaconepxarine
OpraHUYECKUe COeTUHEHUS»/
Bceepoccuiickas npoBepoyHast
pabora

30

OO0m1as XxapakTepUCTHKA
a30TCO/ICPIKAIINX OPTAaHUYECKIX
coenuHeHU# / Beepoccuiickas
npoBepouHas pabota




31

AMMHBIL: METHJIAMHWH M aHUJINH

32

AMMHOKHCIIOTHI KaK
amMQoTepHbIE OpPraHuvYeCcKHe
COCAUHEHMS, UX OMOJIOTHYCCKOE
3Hauenue. Ilentuanl. benkm kak
MPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS

33

OCHOBHBIG IIOHATHUA XUMHUU
BBICOKOMOJIEKYJIIPHBIX
COECTMHEHUN

34

OCHOBHHG METOAbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [ImacTmacchl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34




11 KIIACC

Nu

~

Tema ypoka

KosunuyecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

JlaTa
H3y4YeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

XUMHUYECKUH DJIEMEHT. ATOM.
DneKkTpoHHas KOH(puUrypanus
aTOMOB

[Tepuoanueckuii 3aKOH 1
Ilepnonnueckas cucrema
XUMHYECKHUX deMeHTOoB JI. 1.
MenneneeBa, UX CBI3b C
COBPEMEHHOU TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMUYECKHUX AJIEMEHTOB U
HX COCMHEHUH O TpyIIaM 1
nepuojiaM. 3Ha4YCHHE
MEePUOJNYECKOr0 3aKOHA U
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUU

HayKu

Crtpoenue BelecTBa. XUMUYECKast
CBA3b, eé BHUABI, MCXaHHU3MBbI




00pa30BaHMs KOBAJICHTHOM CBSI3U.
Bonoponnas cBs3b

BaneHTHOCTD.
DNEeKTPOOTPULIATEILHOCTD.
Crenenb okuciienus. Bemectsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[IoHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUIOUIHBIE
pactBOpbl. MaccoBas 101
BEIIECTBA B paCTBOPE

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas cBs3b
HEOPraHWYECKHUX BEILECTB,
pa3INYHBIX KJIACCOB

Knaccuukanus XuMu4eckux
peakuuil B HEOPraHU4eCKoOu 1
OPraHNYeCKOM XUMHH. 3aKOH
COXpaHEHUsI MACCHI BEUIECTB;
3aKOH COXPaHEHUs U MPEBPALLECHUS
SHEPTUU NIPU XUMUYECKUX
peakuusax

CxkopocTts peaknuu. OOpaTuMbie
peakuun. XuMHU4eCKOe
paBHOBecCHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHre pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMHUYECKOI
PEaKIIUI»

11

DNEeKTpOoIUTHYECKAS
mucconmanus. Ilorarue o
BOJIOpOoAHOM Moka3zarese (pH)
pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponu3 opraHun4ecKux
Y HEOPTaHUYECKUX BEIECTB

12

OKucnuTenbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIHH.
[TonsiTue 06 smekTposm3e
pacIuiaBoB U pacTBOPOB coJieit

13

KontponsHast pabota 1o pasaeny
«TeopeTndyeckre OCHOBBI XHMHUW)

14

MeTtaniel, UX IMOJIOKEHHUE B
IIepnonnueckoi cucreme
XAUMHUYECKUX djiemeHToB 1. 1.
MeHnneneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01IHe
(hu3MYecKre CBOMCTBA METAIIJIOB

15

CmuiaBbl METAJUIOB.
DIIEKTPOXUMUYECKUH P
HanpsHKEHUA METaJIOB

16

XHUMHYECKHE CBOMCTBA




BAXHEHIINX METAJUIOB (HaTpui,
Kalui, Kalbliui, MarHHi,
QTIOMUHHNA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COSOUHEHUNU

18

XUMUUYeCcKHe CBOMCTBA IIMHKA,
JKeJie3a U UX COSIUHEHUN

19

[TpaxTrueckas padota Ne 2.
"Pemenue skcriepuMeHTaIbHBIX
3a1a4 1o reme «MeTtaipl»"

20

Hemeramnel, BX IOJ0KEHHE B
[Tepuonuueckoit cucreme
XAUMHYECKHX djieMeHToB 1. 1.
MenzeneeBa 1 0COOCHHOCTH
CTPOECHHUS aTOMOB

21

PuznyecKue CBOMCTBa
HEMETAJIOB. AJUIOTPONUS
HEMETAJUIOB (Ha MpuMepe
KHCIIOpo/a, cephl, hocdopa u
yriiepoa)

22

XUMHUUYeCKre CBOMCTBA rajoreHOB,
Cephl U UX COCIMHEHUN

23

XuMH4JecKre CBOMCTBA a30Ta,
dbocdopa u UxX coeTMHEHUI

24

XUMHUYECKUE CBOMCTBA YIJIEPO/a,
KPEMHHUS U UX COeTUHEHUI




25

[IpumeneHne BaXKHEUIINX
HEMETAJUIOB U UX COCIUHEHU

26

O00011IeHE U CHCTEMATH3AIUS
3HaHUU 110 Teme «HeMeTanab.
Brrunciienus 1o ypaBHEHHUSIM
XMMHYECKHUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3.
«PGH_IGHI/IG 3KCH€pI/IMeHTaJIBHBIX
3aga4 no reMe "Hemeraminr"y»

28

KonrponsHast pabora o Temam
«Metamae» U «HemeTamisy

29

Heoprannueckne u opraHuueckue
kucinotel. Heoprannueckue u
OpraHUYEeCKUE OCHOBAHUS

30

AmMdoTepHbIe HEOPTraHUYECKUE U
OpraHMYeCKUE COCTUHEHUS.
I'eneTnyeckas cBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB

31

Poinb xuMum B obecnieueHnu
JKOJIOTUYECKOM, IHEPIeTUYECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MEIULIMHBI

32

[Tpencrasnenus 06 oOmUx
Hay‘-IHbIX HpI/IHI_II/IHaX




MIPOMBIIUIEHHOTO MOJY4EHUS
BAOKHEUIIINX BEIIECTB

33 UYenoBek B MUpE BELIECTB U
MaTepHaioB

34 | Xwumus U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34







INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemblie nMpeaMeTHBbIE Pe3yJbTAThl 0CBOCHUS OCHOBHOI 00pa3c
cpeaHero o01ero o0pazoBaHus

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHH

1.1

CdopmupoBaHHOCTH TPEACTABICHUN O XMMHYECKOW COCTaBIISIOIICH
MUpa, POJIM XUMHUH B MMO3HAHUU SBJICHUI MPUPOJBI, B POPMUPOBAHUU MI
e€ (QYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOU I PEUICHHS MPaKT
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpefie

1.2

Branenue cucremMoil XMMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOII
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECK
MOJIIpHBIA 00BEM, YIIEpOJHBIA cKelleT, (DyHKLUHOHAlIbHAs TpyIIa,

TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- U

OMOJIOTMYECKH aKTHUBHBIE BellecTBa (YIIeBOIbI, JKUPHI, OCIIKH), MOHOME]
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUH U 3aKOHBI (TEOPUS XHUMUE
BemectB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XHN
O CBOMCTBax, COCTaBe, MOJy4YeHHUU U O€30MaCHOM HCIIOJIb30BAHUU |
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESITETbHOCTH YEJIOBEK:

1.3

ChopmupoBaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU
B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSATHS TPU  OII
MPEBPAIICHUN OPraHUYECKUX COSTUMHEHUIN

1.4

c(hOpPMUPOBAHHOCTh YMEHH HCIIOIH30BATh XUMHUECKYIO CUMBOJIMKY JIJT
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) GOPMYT OPraHUIECKUX Bel
peaxuii, N3roTaBIuBaTh MOJEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB IS 1
MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoOBaHHOCTh YMEHUH YCTaHABIMBATh MPHUHAIIIC)KHOCTh WU3ydYeH
UX COCTaBY M CTPOCHUIO K ONpEIeNEHHOMY Kilaccy (TpyIe) coennHEH
a30TCoNIEpKAIIUEe COCINUHEHHS, BBICOKOMOJICKYJISIPHBIE COCIUHCHHS
cuctematnyeckoit HomeHkiatype (IUPAC)

1.5

CchopMupOBaHHOCTh YMEHHS ONPEAETATh BHJIBI XUMHYECKOH CBS3U
(oquHapHBIE U KpaTHBIE)

1.6

ChopmupoBaHHOCTh YMEHHSI MPUMEHSTH: MOJIOKEHUS TEOPUU CTPOCHY
bytnepoBa st 00bsSCHEHUS 3aBUCMMOCTHU CBOMICTB BEIIECTB OT M
COXPAHEHHUS MaCChl BELIECTB

VYraesogopoasl.  Kucnmoponconepkamme W a3oTconepikaliue
BricokOMONeKyIsIpHbIE COEAMHEHUS

2.1

CchopMupoBaHHOCTh YMEHUH NMPUBOAUTH TPUBHAJIBHBIC HA3BAHUS OTI




(9THIIEH, TIPONHJICH, AaleTUJICH, STWJICHTIUKOIb, TIUIEpUH, (EeHOI,
MypaBbHHAsE KHCJIOTA, YKCYCHasi KHCJIIOTa, OJIEMHOBAas KHCIOTa, C1
bpyKTO3a, KpaxmaJl, 1eJUTFI03a, TITUIIH)

2.2

CdhopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (pr3n
TUMIAYHBIX TPEACTABUTENCH pPA3IMUHBIX KJIACCOB OPraHUYECKUX BC
MpOMNUJIeH, aneTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeHzom, Me
TIIMLepuH, (EeHOoN, ameTaabJeTul, MypaBbUHAs U YKCYCHAas KHUCIIOTBI,
aMUHOYKCYCHasl KUCJIOTa)

23

ChopmupoBaHHOCTh ~ yMEHHUS  WIIIOCTPUPOBATh  IE€HETHUYECKYIO
MPEICTAaBUTENSIMA  PA3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB Y]
XUMHUYECKHUX PEaKIHi ¢ UCTIOJIB30BaHUEM CTPYKTYPHBIX GopMyIl

24

ChopMupoBaHHOCTh YMEHHSI XapaKTEPH30BATh UCTOYHUKH YTIEBOAOPOS
ras, yroin), CHocoObl UX NMepepaboTKH U MPAKTUUYECKOE MPUMEHEHHE MPC

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMUpOBaHHOCTh YMEHUW BJIAJE€Th CHUCTEMOW 3HAHUH 00 OCHOBHBL
UCIOJIb3YEMBIX B XHMHUU IPH U3YUYEHUU BEIIECTB U XUMHUYECKHX SBII
SKCIIEPUMEHT, MOJIEJIMPOBAHNUE), UCIIOIB30BAaTh CUCTEMHbIE XUMUYECKHUE
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U HX T

3.2

ChopMupoBaHHOCTh YMEHUH COOMIOIATH MTPaBUiIa OIH30BAHNUS XUMHUY
000OpyJOBaHUEM, a TaKXKe MpaBWiIa OOpaIIeHUs C BEIIECTBAMU B COO
BBINOJIHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB

33

ChopmupoBaHHOCTh yYMEHUW IUTAHUPOBATh W BBINOJIHSITH XHUMHUYECKI
OpPraHMYECKUX BEIIECTB MPU HAarpeBaHWU, MOJy4YEHUE ATUIICHA U U3y4e
peaKiuu OpraHMYecKUX BEIIECTB, JIEHATypalus OeNKOB MPH HarpeBaHI
COOTBETCTBUM C MpaBHJIAaMU TEXHUKHU OE30MACHOCTH MPH OOpalICHUU
00OopynOBaHUEM; TPEICTABISITh PE3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEE
COOTBETCTBYIOIIUX peakluil 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX

34

CchopMupoBaHHOCTh YMEHHH NMPOBOAUTH BBIUYMCIEHUS MO XUMHUYECKH
KOJIMYECTBA MCXOJHOTO BELIECTBA WIM INPOAYKTA PEAKLMH 110 U3BECTH
OJIHOT'O M3 MCXOJIHBIX BEHUIECTB UJIU NPOAYKTOB PEAKIINH)

3.5

ChopmupoBaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIC
pa3HbIX UCTOYHUKOB (cpeacTBa MaccoBoi nHpopmManuu, cetb HTepHeT

3.6

ChopMupoBaHHOCTH YMEHHI COOJIIOATh MPABUIIA SKOJIOTUYECKH IIETIeC(
TPYIOBOM NEATEIBHOCTH B LEIAX COXPAHEHMsS! CBOErO 3J0POBbS U OF
OCO3HAaBaTb OIACHOCTb BO3JICHCTBUSA Ha JKUBBIE OPraHU3MBI OIpEEI
noHuMasi cmbicn nokasatens [1JK (mpeaenabHO AOMyCTUMON KOHIICHT
CocOOBl YMEHBIIIEHUS M MTPEJOTBPALICHHS UX BPEIHOTO BO3JICHCTBHUS Ha

11 KIIACC



Kox nposepsiemoro
pe3yJbTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30B
cpeaHero o01ero o0pa3zoBaHus

1

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

Bnanenne cucremMol XUMUYECKUX 3HAHUM, KOTOpask BKJIFOYAET: OCHOBOIIOJ]
DIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-AJIEKTPOHHBIE Op
BAJIEHTHOCTbD, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHHS, XMMHUYECKA.
MOJSIPHBIM ~ 00BEM, KpHCTAJUIMYECKass peImIETKa, THUMBl XUMHYECK
BOCCTAHOBUTEJBHBIE, JK30- U HSHAOTEPMUUYECKHUE, PEAKUUH HOHHOIO Of
HEAJIEKTPOJIUTHI, dJIEKTPOJIUTHYECKAS JUCCOLMALMSA, OKUCIUTENb, BOCCTAE
peaKkuuy, XUMHUYECKOE pAaBHOBECHE), TEOPUU U 3aKOHBI (TEOpHUs DIIE
[Tepnomuueckuit 3akon J.M. MenneneeBa, 3aKOH COXpaHEHHsI MACChI), 3
SI3BIK XUMHUH, (DAKTOIIOTUYECKHUE CBEACHUS O CBOWMCTBAX, COCTABE, MOTYICHE
BOKHEHIIINX HEOPTAaHUYECKHUX BEIIECTB B OBITY U MPAKTUIECKOU JEeSITeTHHO

1.2

ChopMupoBaHHOCTH YMEHHU BBISBISATH XapaKTE€pHbIE MPHU3HAKH U B3a
IIPUMEHATH COOTBETCTBYIOLIME MOHATHUS IIPU ONKMCAHUM CTPOEHUS U CBON
UX IIPEBPALLCHNUH; BBIABIIATH B3aUMOCBS3b XUMUUYECKUX 3HAHUN C IIOHSATU:
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnanenve OCHOBHBIMM METOJAMU HAyYHOTO MO3HAHUS BEIIECTB U XUMI
U3MEepEeHHe, SKCIIEPUMEHT, MOJIETTMPOBAHHE)

1.4

ChopMupoBaHHOCTH YMEHHH ONpPEENATh BaJCHTHOCTh U CTETIEHb OKHCI
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BHJ XHMHUYECKOH CBs3M (KOBaJeE
BOJOPOAHAs) B COEAMHEHHUSAX, TUI KPUCTAUNIMYECKONW pEMmETKH KOH
MOJIEKYJISIpHAs, HOHHAs, METAJUIMYECKasl)

1.5

ChopMHUpPOBAaHHOCT, YMEHUM OMPENEeNsITh XapakTep Cpenbl B BOJHD
COeIUHEHUN

1.6

ChopMupoBaHHOCTH YMEHHS KIACCU(PHUIIMPOBATH XMMUYECKUE PEAKIIUH T
U COCTaBYy pPEarupyrolux BEUIECTB, TEIJIOBOMY 3(PQEKTy peakluu, H3
HJIEMEHTOB, 00PaTHUMOCTH PEAKIMH, YYACTHIO KaTaJIn3aTropa)

1.7

ChopMHUPOBAaHHOCTh YMEHU COCTABJISATh YPAaBHEHUS PEAKIIMI pa3TMUHbBIX
ypaBHEHHUS peakuii HOHHOTO OOMEHa, YUUTHIBAs YCIOBHUSI, TPU KOTOPHIX =

1.8

ChopMupoBaHHOCTH YMEHHH MPOBOAUTH PEAKIMH, MMOATBEPKAAIONINE K
HEOPraHWYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IIPUCYT
HEOPraHUYECKHUX BEIECTB

1.9

CdopMHpOBaHHOCTh yMEHUN PpACKpBIBATh CYHIIHOCTb OKHCIHUTEIBHC
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCca dTUX peakuuit

1.10

ChopMupoBaHHOCTH YMEHUN OOBACHATH 3aBHCUMOCTH CKOPOCTH XHMU
¢axTopoB

ChopMupoBaHHOCTh YMEHHI OOBSICHATH XapaKTep CMEIICHUSI XUMUYECKO]
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe)




OO0m1ast 1 HeOpraHMYECKask XUMHSI

2.1

ChopMupoBaHHOCTH yMEHHMH pacKpbiBaThb cMbich [lepuoanyeckoro
JIEMOHCTPHPOBATH €r0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTENBHYIO U TIPOTHO

2.2

ChopMHUpPOBAaHHOCTh YMEHUH XapaKTEPHU30BATh MIEKTPOHHOE CTPOCHHE aT!
4 nepuonoB [lepuonnueckoit cuctemMbl XUMu4Yeckux 3yemMmeHToB .M. Men
, pP-, d-dTEKTPOHHBIC OPOUTATINY», «IHEPreTUUECKHE YPOBHU», OOBICHS
CBOMCTB XMMHUYECKUX JJIEMEHTOB U MX COCIMHECHHH IO MEPUOJaM U TPy
xumuueckux 3yemenToB /.M. MenngeneeBa

23

ChopMupoBaHHOCT, ~ yMEHHH  XapakTepu3oBaTh  (OMUCHIBATH) OO
HEOPraHMYECKUX BEIIECTB Pa3jIMYHBIX KJACCOB, IMOATBEPXKAATh CYIIEC
MEXJly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOILBIO YPABHEHUH COOTBETC]
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ChopMupoBaHHOCTh YMEHHIA YCTaHABINBATH PUHAIIIC)KHOCTh HEOPTaHHT
omnpenenéHHoOMy Kiaccy (Tpymie) coeAuHEHUH (TPOCThIE BEIIECTBA — N
OCHOBAHMS, KUCJIOTHI, aM()OTEPHBIE THIPOKCHIBI, COJN)

2.5

CdopMupoBaHHOCTh YMEHUI UCIOJIB30BAaTh XUMUYECKYIO CUMBOJIHKY LI
U YpaBHEHMH XHMMHMYECKUX pEaKIUi, CUCTEMATHUYECKyl0 HOMEHKJAT
HA3BaHMS OTACNBHBIX HEOPraHWYECKUX BeIllecTB (yrapHblil ras, yriel
U3BECTb, HETalIEHasi U3BECTh, MUTHEBAS COJa, MUPUT U IPYTHE)

2.6

ChopMupoBaHHOCT, ~ yMEHHH  XapakTepu3oBaTh  (OMUCHIBATH) OO
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJACCOB, IMOATBEPXKAATh CYIIEC
MEXJly HEOPraHNYECKMMU BEIIECTBAMU C IIOMOILBIO YPABHEHUH COOTBETC]

2.7

ChopMupoBaHHOCTH yMEHHWH IUIAHUPOBATh M BBIOJIHATH XHMHYECK
MIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KAaTaIHM3aTOPa, ONPEIEICHUE CPEeIbl
YHHUBEPCAJIBHOTO HWHIUKATOPA, BIMSHUE pa3IHYHBIX (H)AaKTOPOB Ha Ck
peaKIu HOHHOTO 0OMEHa, Ka4YeCTBEHHBIE PEaKIIUU Ha Cyab(dar-, kKapOoHa
aMMOHWUSI, peIIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTautbi» | «
NpaBUJIaMU TEXHUKH O€30MAaCHOCTH TPU OOpaIIeHUH C BEIIECTBAMH M |
NPECTaBIATh Pe3yNIbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (popme 3armmc
peaxiuii 1 GOpPMYIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTh YMEHUH COOMIOIATh MIPABHIIA MOJIL30BAHUS XUMHUYE
o0opy/soBaHHEM, a TaKXe TMpaBuUia OOpalIeHUs C BEUIECTBAMH B COO’
BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

2.9

CdopMHpOBaHHOCTh YMEHHMHM  XapaKTepu30BaTh XHMHUYECKHE PO
MPOMBIIIIEHHOTO MOTYYEeHUsI CEpHOM KHCIOThI, aMMHaKa, a Takxke chopM
O0IIMX HAYYHBIX IPUHLHUIAX U HKOJIOTHYECKUX MpoOIeMax XMMHUECKOTO |

XUMHA U KU3HB. PacuéTrl

3.1

ChopMHUPOBAHHOCTH MPEACTABICHUN O XUMUUECKOW COCTABIISIOIICH ecTex
pOJIM XMMHMM B TO3HAHUU SIBIIEHUN MPUPOIBI, B (POPMUPOBAHUHN MBIIILIC
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOHN MJisi PELICHUS MPaKTH
000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOIL cpesie




3.2

CdopMUpoBaHHOCTh YMEHHI KPUTHUYECKH aHAIU3UPOBATH XMUMHUYECKYIO
pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKAIUH, ceTh HTepHeT

3.3

ChopMupoBaHHOCTH YMEHMI COONIONATH MPABUIIA YKOJOTHYECKHU IIETIECO
TPYZAOBOM AESITEIBLHOCTH B LIEJSIX COXPAHEHUSI CBOETO 37J0POBbS M OKpYIKal

3.4

Oco3HaBaTh OMACHOCTh BO3JCHCTBHUS Ha YKUBbIE OPraHU3Mbl OMPEIENIEH
nokazatenst [IJIK, mosicHATh Ha mpuMepax CHocoObl YMEHBIEHUS W
BO3/ICIICTBUS HA OPraHU3M YeJIOBeKa

3.5

ChopMupoBaHHOCTH YMEHHH NHPOBOJUTH BBIUYMCIEHUS C HCIOJIb30BAH
BEIIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOILICHHUN I'a30B MPH XUMHUYECKUX
00bEMa Tra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, MAcce HIU O0BE
peakIu BEUIeCTB, TEIUIOBOro 3¢¢eKTa peakiuu Ha OCHOBE 3aKOHOE
IIPEBPALLCHNS U COXPAHEHUS SJHEPTUU




IPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

TeopeTnueckre OCHOBbI OPraHN4YECKOW XUMHUH

1.1

[Ipenmer oprannyeckor XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHHE B IOJYUEH]
Teopus crpoeHust opranndeckux coenunennit A.M. bytiepoBa, €€ 0CHOBHBIE MOJIOKE!

1.2

CtpykTypHBIe (HOPMYITBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUsA. XHUMI
COEIMHEHUSIX — OJJMHApHbIe U KpaTHbIE CBs3U. [IpencraBienue o kinaccudukanum opra

1.3

Homenknarypa opraHnyeckux COeIMHEHUM (CUCTEMaTHUYeCcKasi) U TPUBUAIbHBIE HA3BE
KJIACCOB OPraHUYECKUX BEIIECTB

YrieBoxopoasl

2.1

AJKaHBI: COCTaB ¥ CTPOEHME, TOMOJIOTMUECKUH psii. MeTaH M 3TaH — POCTEHIINE NIpe
Y XMMHUYECKUE CBOMCTBA (PEaKIMK 3aMEIIEHUs] M TOPEHUs), HAXOKJEHHUE B IPUPOAE, IT

2.2

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUHN PsA. DTWIEH M IPONWIEH — IPOC
¢u3nueckue W XUMHYECKHE CBOMCTBAa (peaklMH TUAPUPOBAHMS, TaIOTCHHPOBAL
NIOJIMMEPU3AIIH ), IOJyYEHUE U IPUMEHEHHE
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Ankanuensl: Oyramuen-1,3 u MerunOyramuen-1,3: cTpoeHHe, BaKHEHIIHE X
nosmmMepusaiun). [lomydeHne CHHTETHYECKOTO KayuyyKa U PE3UHBI
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AJKHUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTMUYECKHH psil. ALIETHIIEH — TPOC
COCTaB, CTpPOCHME, (PU3MUECKHME M XMMUYECKHE CBOWCTBA (PEaKUMU TUIAPUPOBAHUS
TOpPEHMS), TOJIyYEHUE U IPUMEHEHUE

2.5

Apensbl. benson: coctaB, cTpoeHue, pU3NUECKUEe U XUMHUYECKHE CBOMCTBA (PEaKIIUU |
NoJlyueHue | TpUMEeHeHHe. Tolyon: cocTaB, CTpO€HHEe, QU3NYECKUEe U X
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJyYeHHE U MpPUMEHEHHE. TOKCHYHOCThH aper
YIIeBOIOPOAAMHU, TPUHAISKAIIMMH K PAa3IUMYHBIM KJ1accaM

2.6

[IpupogHble UICTOUHUKHU YIIIEBOAOPOIOB. [IpHponHbIi ra3 U MOMYTHBIE HE(PTSHbIE Ia
CrocoObl  mepepaboTKu HEPTH: TEPeroHka, KpPEeKWHT (TepPMUYECKUH, KaTaJIUT
nepepaboTKH HePTH, X MPUMEHEHNE B POMBIIIUIEHHOCTH U B ObITY. KaMeHHBIH yrom

Kucnoponaconepkamiue opraHu4eckue CoeAMHEHUS

3.1

[IpenenpHBIC OJHOATOMHBIE CIIHUPTHL. METAaHON U ITAHON: CTPOCHHE, (DU3HUECKUE U 3
aKTUBHBIMU MeETaJUIaMH, TallOT€HOBOJOpPOJAaMH, TOpeHue), nmpumeHeHue. Bomgopon
CIUpTOB. J[eiicTBHE METAHOJA U ATAHOJIAa Ha OPTaHU3M YeNoBeEKa. MHOTOaTOMHBIE CIIU
CTpoeHue, (PU3UUeCKHe U XUMUYECKIE CBOMCTBA (B3aMMOJICHCTBUE CO MICIOYHBIMU M
Ha MHOI'0ATOMHBIE CIIMPTHI). JlelicTBHE Ha opranusM 4esoBeka. [IpuMeHnenune raunepu

3.2

@DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3UYECKHe U XUMUYECKHe CBOMCTBA. TOKCHYHOCTD (er
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Anpneruapl U KeTOHBbL. DopMaliblieru], areTanbJeTUu/l: CTPOCHHE, (U3HYECKUue W
OKHCJICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), TIOJYUCHUE U IPUMEHCHUE

3.4

OnHOOCHOBHBIE TIpeJeNIbHBIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAs M YKCYCHas KU
XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIME Al Kilacca KUCJIOT, Peakius 3Tepuduka
CreaprHOBasE W OJIEMHOBAs KHCIOTHI KaK MPEJICTABUTENIN BBICIIUX KapOOHOBBIX K
KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBUE

3.5

CnoxHbie 3(UpPBl KaK MPOM3BOJHBIE KApOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX 3
[Ipumenenue xxupoB. buonoruueckas posib KUPOB

3.6

VYrneBoasl: cOCTaB, KIacCU(pUKAIUS YIIeBOAOB (MOHO-, IU- U TMONKUCAaXapuibl). [ Ok
0COOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (PM3NYECKHE U XUMHUECKHUE CBOWCTBA (B3aMMOIC
OKHCIICHHE aMMHaYHBIM pacTBOpOM okcuaa cepedpa(l), BocctanoBienue, OpoxkeHue T:
npuMeHeHue, Ouonoruueckas posib. DotocuHTe3. DPpPyKTO3a KAaK HM30MEpP TIIOKO!
IpHUpoiHbIe MoauMepbl. CTpoeHHE KpaxMalla U HEJI0103bl. PU3NYECKUE U XUMUYECK
KaueCTBEHHAsI peakLUs ¢ HOJIOM)

A3oTcoaepikalue OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHudeckue coennHenus. Ousnueckre 1 XuMud
npuMepe riauiuHa). buonornyeckoe 3HaueHne aMUHOKHCIOT. [lenTuabt

4.2

benku kak NpupoIHBIE BBICOKOMOJIEKYJISpHbIE coelnHeHMs. [lepBuuHas, BTOpU4YHas
XUMHUECKHE CBOMCTBA OEIIKOB: THAPOIIN3, IEHATYpaIUsl, KAaueCTBEHHBIE Peakluu Ha O

BpICOKOMOIEKYIISIpHBIE COCIMHEHUS

5.1

OCHOBHBIE TIOHSITHS XUMMHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ: MOHOMCp, IOJIMM
nojimmMepusalnu, CpCaHdasd MOJICKYJIApHasA Macca. OcHoBHBIC METOABI CHHTE3a BBICC
MOoJIMMEpHU3allvsa U NOJUKOHACHCAIHUA

5.2

DKCepuMEHTAIbHbIE METO/Abl M3y4YeHHUS BEIIEeCTB W MX IPEBpaIIeHHI: O3HAKOMIIE
MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC, Kay4yKoB. [loylyueHrne CHHTETUYECKOTO Kay4yyK:

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

XuMudeckuit neMenT. ATom. SAapo aToMa, U30TOMBI. DIEKTpOHHAs 000JI04Ka. DHE]
AToMHBIE OpOUTAIH, S-, p-, d-d3eMeHThl. OCOOCHHOCTH PaCTIPEEICHUS YJICKTPOHOB TI
MIEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

1.2

Ilepuonnueckuii 3akoH u [lepuonanydeckast cucreMa xuMuueckux 3ynemeHToB .M. Me
3akoHa W llepumogmyeckoil cucrembl xumudeckux snementoB [[.M. MenneneeBa c
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHX 3JIEMEHTOB U 00pa3zy
BEIIECTB I10 TPYyMIaM U eproaM. 3HaYeHHUE MEPUOINICCKOTO 3aKOHA B Pa3BUTHHU HAy

1.3

Crpoenue BemecTBa. XUMHUYECKass CBsI3b. BHUIIbI XUMHUUYECKOW CBS3U (KOBAJICHTHAS 1




MeTayunueckas). MIoHbI: KaTHOHBI M aHWOHBI. MeXaHu3Mbl 00pa30BaHMS KOBAJIEHTHOM
JIOHOPHO-aKIENTOPHBIN). BogopoaHast cBs3b

1.4

BajieHTHOCTB. DJIeKTpOoOTpULIATENLHOCTh. CTENEHb OKUCICHUS

1.5

BemiectBa MONEKYISIPHOTO U HEMOJEKYISPHOIO CTPOEHHUS. 3aKOH IOCTOSHC
KPUCTAIIIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BELIECTB OT THIA KPHUCTalL
JUCIIEPCHBIX cUcTeMax. VICTUHHBIE U KOJUIOMAHbBIE pacTBOPhl. MaccoBast 10Jis BELIECT]

1.6

Knaccudukanust Heopraumdeckux coequuennii. Homenkimatypa HeopraHmueCcKux Bell

1.7

Xumudeckas peaknus. Knmaccudukanus XUMHYECKUX PEAKIUA B HEOPTraHUYECKOMH
COXpaHEHHUsI MaCChl BELIECTB, 3aKOH COXPAaHEHUS U NMPEBPAILlEHUs] SHEPTHH MPH XUMHUU

1.8

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3IHuHBIX (PAKTOPOB

1.9

OObparumMble peakuuu. XUMHYECKOe paBHOBecHe. DAKTOpHI, BIUAIONIME HAa COCTC
[Tpunnun Jle larense

1.10

OnexTponuTrdeckas aucconuanus. CuiabHbIe W crnabbie AnmekTponuThl. Cpenma BOAE
HelTpanpHas, menovyHas. Peakimu noHHOro ooMeHa

1.11

OKuCINTEIFHO-BOCCTAHOBUTEIIBHEIC pC€aKknuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxxenne HemeraiuioB B llepuomnueckoil cucTeMe XMMHYECKUX
0COOEHHOCTH CTpOeHHs aTOMOB. PU3NYECKHE CBOWCTBA HEMETAIUIOB. AJUIOTPOIIHS HEN

cepsl, pocdopa u yrieposa)

2.2

XUMHYECKHUE CBOWMCTBA BAXKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a3oTa, (ocdc
COCIMHEHUN (OKCHIOB, KHCIOPOJICONEPKAIUX KHUCIOT, BOJIOPOIHBIX COCIUHEE
HEMETAJJIOB U MX COCJIMHEHUI
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Meramnsl. [lonoxxenune metauioB B I[lepuoaudeckon CUCTEME XUMUYECKHUX DJIEMEHTOE
CTPOCHHS SJIEKTPOHHBIX 00009eK aroMoB MeTayioB. OOmue (u3nmveckre CBOMCT
DNEKTPOXUMHUYECKUH Psiji HAIIPSHDKEHUH METAJITIOB
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XWMHYECKHUE CBOMCTBA BAXKHEWUININX METAUIOB (HATPHUH, Kaaui, KaJabllUd, MarHuu,
MeJb) U X coeauHeHui. Oomue crnocoObl mosydeHus: MeTauioB. [Ipumenenre Meran

2.5

I'eneTmueckas cBI3b HEOPTaHNUYCCKUX BECIICCTB, IIPUHAIJICKAIINX K pa3JIMYHBIM KJIaCCi

XUMUS U )KU3Hb

3.1

Ponp xumum B OOECTeUE€HUU DKOJOTUYECKOW, DHEPreTHYECKON M MUIIEBOH 0e30
[TonsATHE 0 HAYYHBIX METOJAX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUN

3.2

[IpencraBnenust 00 0OMMX HAYYHBIX MPUHIMUIIAX MPOMBIIIICHHOTO MMOTYYEeHUS BaKH
BEILECTB M MATEPUAJIOB: BAXXHEHIIME CTPOUTEIIbHBIC MAaTEPHUAlIbl, KOHCTPYKLIUOHH
KepaMHKa, MaTEPUAJIbI IS QJIEKTPOHUKHN, HAHOMATEPHUAJIbI, OPTaHUYECKUE U MUHEPAJIE
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Xumus u 300pPOBLEE 4YCTIOBCKA: IIpaBHjIa MCIIOJIB30BAHHA JICKAPCTBEHHEBIX IIPE
HCIT0JIB30BAHUA MPEIApPaTOB OBITOBOM XMMMH B HOBCCL[HGBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus. 10 knace. I'abpuensia O.C., Octpoymon W.I'., Cnaakos C.A.
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumus. 11 knacc. I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

Xumus / I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKiIuoHepHOE

obmectBo «M3narenbcTBO «IIpocBemieHne»

METOIUYECKHUE MATEPHUAJIBI 1JId YUUTEJIA
Tectel o xumun. 10 kiace: k yaueonuky O.C. I'aGpuensina.

KoHTposibHbIE ¥ TPOBEPOUHbIE padOTHI 10 XUMUU. ba3oBbIil ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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