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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma MO XuUMHM Ha YpOBHE CpeAHEro oOmero ooOpa3oBaHus pa3zpaboTaHa Ha
ocHoBe @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUs  (enepanbHOM  oOpazoBaTelbHOM
nporpamMmbl cpeanero obmero oopazosanus (POII COO), npencraneHnbix B dexepanbHOM
rocyJJapcTBEHHOM oOpa3zoBareibHOM cranaapre. COO, ¢ yuérom Konuenuuu npenopaBaHus
ydeOHOro mpenMera «XWMHsS» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit deneparmm,
peanu3yroIuX OCHOBHbIE 00pa3oBaTeIbHbIE IPOrpPaMMbl, U OCHOBHbIE MOsIOKeHUs «CTparerun
pasButus Bocuutanusa B Poccuiickoit @enepanuu Ha nepuof 1o 2025 roxa» (Pacnopsxenue
npaButeabcTBa PO o1 29.05.2015 Ne 996-p) ) .

OCHOBBI TOJIXO/IOB K pa3padOTKe MPOrpamMM M0 XUMHUH, K OMPEICICHUIO 00IIe CTpaTerun
oOydeHusi, BOCIIUTAHUS W OOyuYeHUs, MpOoBeAeHUs ydeOHOoro mpenmera «Xumus» ans 10-11
KJIacCOB Ha 0a30BOM yYpOBHE Pa3BUTHS, COCTABJICHBI KOHIleNTYyalbHbIe nojoxkenuss ®I'OC COO
0 B3aUMOOOYCJTIOBIIEHHOCTH ILIEJIeH, COAEpkKaHMs, PEe3yNbTaToB OOydeHUs U TpeOoBaHUU K
O6yquI/IIO BBIITYCKHHKOB.

Xumuyeckoe oOpa3oBaHHMe, [OJIy4aeMO€ BBITYCKHUKaMU  0011e00pa3oBaTeIbHOMN
OpraHu3alyy, SBJISETCS 4acThlo UX oOpa3oBaHHOCTH. OHO obOecreunBaeT 3aBepLIAOIIMI dTal
peai3allud Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIIOYEBBIX I[EHHOCTEH, MPHUHILIUIIOB
LIEJIOCTHOCTH CHCTEMBl XHMHUYECKOr0 O0Opa30BaHUSA. OTHU IIEHHOCTH KacaloTCs TMO3HAHUS
COJTHEYHOHM TPHUPOIBI, MUPOBO33pEHUS U (HOPMUPOBAHHS OOIIEH KyJIbTYpHl YeNIOBEKa, a TaKKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K €ro 3J0POBBI0 U MPUPOAHON cpene. Peanusyercs
XMMUYECKOe O00pa3oBaHME YyYaIIMXCs HAa YPOBHE CPETHEro oOmero oOpa3oBaHHsS B paMKax
yueOHOro npenmMeTa « XUMHs», COAAep)KaHUe U TOCTPOEHUE KOTOPOTo HE0OX0AUMO B IpOrpaMme
M0 XUMHUHM C Y4€TOM cHenu(puKH HayKd XWMHHW, €€ 3HAYCHUS B TIO3HAHUHM TPUPOABI U B
MaTepHabHON >KU3HU OOILECTBa, a TaKKe C y4ETOM YCTAaHOBJIEHHBIX LieJed U CleloBaHHus. ,
XapaKTEepU3yIOIIMEe COBPEMEHHOE COCTOSIHUE CHCTEMbI CpeIHEero ooOumero ooOpa3oBaHus B
Poccuitckoit deneparun.

XUMHSI KaK 3J€MEHT CUCTEMbl HAyKU UI'paeT 0coOyro posib B COBPEMEHHOM IIUBUIN3ALMIH,
B CO3JaHMM HOBOH 0a3bl MaTepuanbHON KyibTypbl. OHa BHOCHUT CBOM BKJaJ B CTYNEHH
pPa3syMHOr0 HayYyHOI'O MBILUIEHUS, CO3/1aHUE 1IETIOCTHOTO IPEACTABICHUs 00 OKPYIKaIOLIEM MUpE
KAaK O €QUHCTBE IPUPOJABI U YEJIOBEKA, KOTOPOE CYLIECTBYET B XMMHUU HA OCHOBE IOHUMAHMS
MaTEpHAJIbHOTO COCTaBa OKPY’KAIOILIEIO0 MHpA, OCO3HAHMS B3aHMOCBS3EH MEXAY CTPOSCHUEM
BEIIIECTB, UX 3aKOHOMEPHOCTHIO 1 BO3MOKHBIMHU O0JIACTSIMU CYIIIECTBOBAHMUS.

TecHo BSaHMOﬂeﬁCTBYH C APpYIr'uMH pa3dBUTBIMHU HAYKaMH, XUMHA CTaJIa Bezlymeﬁ 4aCTbIO
MI/IpOBOI\/’I KYJBbTYPBI, CO3aaBas YCJIOBUA IJId JOCTHIKCHHA YCIIEXa B TPYAC W KHU3HHU KaXKIO0T'O
YJICHA O6IJ_ICCTBEL COBpCMeHHaSI XUMHA KaK HayKa CO3UAATCJIbHAsdA, KaK HayKa C BBICOKMMH
TCXHOJIOTUAMHA, HaAIIPaBJICHHBIMH Ha PCHICHUC npo6neM PasBUTHA YCJIOBCUCCTBA — CBIpBeBOfI,
3HepFeTI/I‘{€CKOI7I, HI/IH_ICBOI\/'I, 0e30IMacHOCTH U OXpaHbI 310POBbAI.

B cooTBercTBUM ¢ OOIIMMHU KaTeropusMy M MPUHLUIAMM CpefHee ollee oOpazoBaHME
coneprkanue npeamera «Xumus» (10-11 knaccol, 6a30BbIi YPOBEHb U3yU€HUS) OPUEHTUPOBAHO
UCKJIIOUUTENFHO Ha OOIIEKYJbTYPHYIO IOAIOTOBKY OOydYaromuxcs, HEOOXOAMMOE MM MJIs
BBIpa60TKI/I MHPOBO33PCHUYCCKHUX OPHUCHTHUPOB, IMOCTCIICHHOC BKIOYCHHWEC B XHM3Hb COLIMyMa,
IPOI0JDKEHHE 00pa30BaHMs B Pa3IMYHbIX 00JIACTIX, HE KacalTech HEMOCPEACTBEHHO XUMUHU.



CocraBisioliuMu  nipeaMera «XuMHUs» SBISIIOTC  0a3oBble Kypcbl — «OpraHuueckas
xuMus» U «O0111as 1 HeopraHu4eckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEpPKaHUsI KOTOPBIX
SBJISTIOTCSI OCHOBBI HAyKH: CUCTEMa 3HaHUI MO0 HEOPraHWYeCKOH XMMMHU (C BKJIIOYCHHEM 3HAHUHN
0 XMMHHK) U o0meil oprannyeckoil xumuu. GopMUPOBAHUE JAHHBIX CHUCTEM MPU HU3YUCHHUH
00BEKTa JaeT BO3MOXKHOCTb PACCMOTPETh BCE MHOT00Opa3usi BEIIECTB HAa OCHOBE OOIIMX
OOBSICHEHH, COTHEYHON SHEPTUU U TEOPUH XUMUH.

Crpykrypa conepkanus KypcoB — «Opranuueckas XuMmusi» 1 «O01as 1 HeopraHuyeckas
XUMHUsD» cPOPMHUPOBaHa B IIPOrpamMMe 10 XUMHUHU Ha OCHOBE CUCTEMHOTO MOAX0/Aa JJIS U3yUeHHUS
yueOHOro MaTepuanga M OOYCJIOBICHa HCTOPHYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
OIpEJICJIEHHBIX TEOPETHUYECKUX YpPOBHAX. MTak, B Kypce OpPraHMYecKOM XUMHMHU OCHOBHBIE
UCCIIEIOBaHMs MPOBOJATCS HA YPOBHE KIACCHYECKUX TEOPUH, OCHOBAHHBIX Ha pe3yjbTaTax
COEMHEHHUI, a TakkKe Ha YPOBHE XUMHUECKUX CTEPEOTHMUYECKUX OJEKTPOHHBIX U
MIPEJICTAaBICHHBIX O IOCTPOEHMHU BelecTB. lccnenoBaHus, M3ydyaeMmble B Kypce BEIIECTB,
OTHOCATCSL K O0JIACTH PAa3BUTHUS — OT YIJIEBOAOPOAOB JO CIOKHBIX OMOJIOTMYECKUX AKTUBHBIX
METONOB. B Xone pa3BUTHS OpPraHMYECKOW XMMHHU TIOIYYeHBI C(HOPMHUpPOBAHHBIE HA YPOBHE
6a3oBoro ooOmiero oOpa3oBaHUs MEpPBOHAYAIBHBIC IPEACTABICHUS O XHUMHUUYECKUX CBA3SIX,
KJIAaCCU(UKALMOHHBIX TpPU3HAKaX BEILIECTB, B 3aBHCHUMOCTH OT CBOICTB BEIIECTB OT HX
YCTOMYMBOCTH, O XUMUYECKOT'O COCTOSHUSI.

[Tox HOBBIM yTJIOM 3pEHUS Ha MPEAMET « XUMHUsD 0a30BOT0 YPOBHSI, H3y4aeMblil HA YPOBHE
6a3oBoro oOmiero oOpa3oBaHUs, TEOPETUYECKHHA Marepuad MU (PAKTOJOTHUECKUE TaHHBIE O
BEIECTBAX M XMMHYECKHX SIBICHHAX. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHneckas
XUMUS» O0YYaIOIIMMCS TPEIOCTABISCTCS BO3MOKHOCTh OCO3HATH 3HAUCHHE TEPHOANYECKOTO
3aKOHA C OOIIETEOPETUYECKUX W METOHOJIOTHYECKHUX IMO3MILUH, IITy0Xke MOHATh HCTOPUYECKOe
M3MEHeHHe QYHKIMI 3TOT0 3aKOHa — OT 0000MIAIOIeH 10 OOBSICHSIONIEH U MPOTHO3UPYIOIIEH.

Enunast cucreMa 3HaHUM O OCHOBHBIX BEIIECTBaX, UX COCTaBE€, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHUHU, a TaKXKe O PEaKIUsIX peakUui, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHMS
BhIMIONIHSIETCsT B Kypcax 10 w11 KiaccoB 52JIE€MEHTOB  COJEP)KAHUS, HMMEIOLIUX
KyJbTYPOJOTMUYECKHM W TPHUKIAJAHON XxapakTrep. OTH 3HaHUS 00eclNeyuBalOT MOHUMaHHUE
B3aUMOCBS3€H XMMHHM C JPYTMMU HayKaMH, PacKpbhIBalOT €€ pPOJb B IO3HABATEIbHOM U
MIPAKTUYECKON JEeSTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO KYJIBTYpPhl B IpoOIEcCe
TBOPUYECTBA B O0JIACTU TEOPUU U MPAKTHUECKUX MPHUIIOKEHUN XUMUH, TIO3BOJISIOT BBITYCKHUKAM
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOJieMax, 3HAHUSAX C XUMHEH,
JOCTaTOYHO OCMBICIHBATh. WH(OPMALMIO U TPUMEHEHHWE CBOMX 3HAHUU HJS TOIMOJIHEHUS,
pEelIeHUs] MHTEJUIEKTYAIbHBIX W HKCIIEPUMEHTAJBHBIX MCCIIEIOBAaTENbCKUX 3akad. B menom
coJiepKaHue Kypca npeaMera « XUMHUs» TaHHOTO YPOBHS U3YYEHUE OPUEHTUPOBAHO HA METObI
y 00y4arommxcsi MUPOBO33PEHUECKON OCHOBBI JUIsl MOHUMAaHUS QUIOCOPCKUX UICH, TAKUX KaK:
MaTepHabHOE €IMHCTBO HEOPraHUYECKOr0 M OPraHu4YeCcKOro MHUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB, UX COCTaB M CTPOCHHE, TO3HABAEMOCTh 0OOCHOBAHMSI ITyTH SKCIIEPUMEHTA U PEIICHUS
MPOTUBOPEUYNI MEXJy HOBBIMU (haKTaMd U TEOPETUYECKHUMH TMPEANOCHUIKAMH, OCO3HAHHEM
POJIM XMMHUU B PELLICHUH 3KOJOTHUECKHUX MPo0IieM, a Takke podiieM coepekeHHs pecypcoB, YTO
MPUBOAUT K CO3JaHUIO0 HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemieHust 3aja4  BOCHHMTAHMSA, PAa3BUTUS M COLHMAIHM3ALUHM  OOYYaIOIIMXCS
UCTIOJNB3YETCSl TpOrpaMMa MO0 XHMHYECKOMY TIIOAXOQY K OMNpPEIeNICHHIO COACpKaHUS |
NOCTPOCHHUIO  TMpEJMEeTa, MpeAyCMaTpUBAIONIas dTallbl yYHUBEPCAIBHBIX TEOPETHYECKUX
IeicTBUH, onpenernstoniie 0a30Boe 3HAYCHHUE [UIS PA3IMYHBIX BUJIOB JCSTEIHHOCTH: PEIICHUS
mpo0yieM, TOWCKA, aHalu3a U 00paboTku WHGOpMAalKK, HEOOXOAMMBIX AN TPUOOpPETEHHS
NPaKTHYECKOTO OIBITA. W HCCIEIOBATENBCKON AEATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMHHU.



B mpaktuke mpemnojgaBaHusi XMMHHM Kak Ha YpoBHE 0a30BOTO oOpa3oBaHMs, TaK W Ha
YPOBHE CpEIHETO OO0IIeTro 00pa3oBaHUs, MPU PACCMOTPEHUHU COJEPIKATEIBHBIX XapaKTEPUCTHK
LeJied M3y4YeHUs IpeIMeTa HaIlpaBJICHWS IIEPBOCTENEHHOM WHHOBAUMU TPAJULMOHHO
MPU3HAETCSI  METOJIOJIOTHS OCHOB MEIUIIMHCKOM HAayKM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM JEATEIIbHOCTH YEJIOBEKA M KakK OJIHA W3 COCTaBIIIOLIUX
MHPOBOM KyJIbTYpbl. . C METOIMYECKON TOYKH 3PEHUSI TaKOW MOAXOJ K OMPEICICHUIO Ieen
M3y4YEHUS MIPEAMETA SIBIISETCS BIIOJIHE ONPABIaHHBIM.

CormacHo MecTy [aHHOIO B3IJISAa TIJIaBHBIMH IIOCETUTENSIMH M3Yy4EHHUs IpeaMeTa
«Xumus» Ha 0a3oBoM ypoBHe (10 — 11 ki1.) sIBisIrOTCS:

CUCTEMBI 00€CTIeunBalOT HEOOXOANMbIE 3HAHUS KaK Ba)KHEUIINE OCHOBBI €CTECTBEHHO-HAYUYHOM
KapTI/IHI)I MI/Ipa, B OCHOBC KOTOpI)IX JICKAT KIIHOUYCBBIC ITOHATHA, (1)YHHaMeHTa.]'H)HI)Ie 3aKOHBI U
TEOpUU XUMHUH, PA3BUTHE SI3BIKOBOW HAayKH, (POPMUPOBAHHE M TOHMMaHWE (PYHIAMEHTAIbHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, HAOIIOJACHUE C OCOOEHHOCTSIMU WX Pa3BUTHSA U
CTAHOBJICHMS;

METOAbBI U paSBI/ITI/Ie HpeﬂCTaBHeHHBIX B Haqumx METOAAaX ITIO3HAHHUS BCUICCTB U HpHpO)IHI)IX
HUCTOYHUKOB, HEOOXOAMMBIX [UISI TPUOOpPETCHHs] YMEHUH, OPHEHTUPOBATHCS B MHPOBBIX
SABJICHUAX U BKCHepI/IMeHTaJ'H)HBIX Hpe)IHOCBIJ'IKaX, Hpe)monaraTL MECTO B npnpone, B
MIPAKTUYECKON U MTOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JEATETHLHOCTH, COOIIOJCHHWE TpaBUi MO HAOIIOJCHHUIO |
OOBSICHEHHIO XUMHUYECKHX JKCIEPUMEHTOB, COOJIOJCHHE TpaBui Oe30macHoro oOpallieHus C
BEIIECTBAMH.

CreneHb ¢ 3TUM, L€ COJAEPKATEIbHON XapaKTEPUCTUKH U 3a/1a4d U3YYEeHMs IpeIMeTa B
porpamMMe o XMMUHU YTOYHEHbI U CKOPPEKTHPOBAHBI B COOTBETCTBUH C HOBBIMU IPUOPUTETAMHU
B CHUCTEME cpeaHero odmiero oOpaszoBanus. CerofHs NMpH MPENofaBaHUU XMMHHU B OOJBIICH
CTENIEHH OTHAeTCs IMPEANOYTECHHE NPAKTUUYECKOM KOMIIOHEHTE COAep)KaHUus o0ydeHus,
OPHEHTUPOBAaHHONH Ha TOJATOTOBKY BBITYCKHHKOB 0O0MIE00pa30BaTENbHON OpraHHU3alny,
obyafaromux He HAOOpPOM 3HAHWM, (YHKIHMOHAJIBHOM TPAMOTHOCTBIO, TO €CThb METOAAMU M
HaBBIKAMHM AaKTWUBHBIX 3HAHUH U MNPUMCHCHUEM HX B pCaHBHOﬁ JKU3HU Jid  PCUICHUA
MPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ atum IIpyu U3y4YCHHUHU IPEAMETA «XUMHS» 3HAUYMMOE 3HAUYECHUE an/I06peTa10T
TaKu€ ICJIU U 3aJa4u, KaK:

-aganTtanus oOydyarolmMXCsl K YCJIOBUSM JAMHAMUYHO Pa3BHBAIOLIETOCS MHpa, TpedyeT
MHTEJJICKTYyallbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K caMoo0Opa3oBaHHUIO, COTPYJIHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHSTHIO T'PAMOTHBIX PEIICHUH B KOHKPETHBIX JXU3HEHHBIX YCIIOBHUSX,
IpaHuIaM BEIIECTB U UX MPUMEHEHHUIO;

-HaBBIKM Yy OOY4YarOIIMXCSl KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHLUM), MUMEIOIINe
YHHUBEpCAJIbHOE 3HAYEHHUE NJISl Pa3NUYHBIX BUAOB JEATEILHOCTH: PEHICHHs MpoOieM, MOMCKa,
aHanmm3a U 00paboTKM MH(pOpMAIK, HEOOXOAMMbIE ISl MPUOOPETEHUS OIBITA JIEATEITHHOCTH,
KOTOPBIM UTPAET PEIIAONIYI0 pOJib B MO3HAHUU XUMHH, & TAK)KE OLEHKH C MO3ULUU KIIFOUEBOU
0€30MacHOCTH. XapaKTep BEHIECTB M TEXHOJOTWYECKHE MPOIECCHl B OpPraHU3ME YeJNOBEKa H
MIPUPOJHOI cpene;

-pa3BUTHE MO3HABATENBHBIX UHTEPECOB, MHTEIUIEKTYaIbHbIX M TBOPUYECKUX CIOCOOHOCTEH
00y4aroImuxcs: CHOCOOHOCTH CaMOCTOSATENBHO IPHOOPETaTh HOBBIE 3HAHHUS IO XHMHU B
COOTBETCTBUM C JKU3HEHHBIMH MOTPEOHOCTSAMH, HUCIOJIb30BATH COBPEMEHHBIE TEXHOJIOTUU JUIS
MOWCKA ¥ aHAIN3a yUYeOHOH U HAYyYHO-TIOMYJIIPHON MH(POPMAIIUN XUMHUYECKOTO COJCPKAHMUS;



-COoZIepKaHUs ¥ BOCITUTAHUS Y 00yYAIOIIUXCS aCCOIUATHBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HaOIIOAATEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, YTO OCOOCHHO HEOOXOIWMO, B YaCTHOCTH,
MIpY MJIAHUPOBAHUH U MTPOBEJIEHUU XUMUYECKUX IKCIIEPUMEHTOB;

-BOCIIMTAaHUE Yy OOydJarouMxcsi yOexJAEHHOCTH B T'yMaHMCTHYECKOM HampaBICHHOCTH
XUMHH, €€ BaKHas pPOJb B YMEHBIIEHUH NPOOJEeM pPalMOHAIBHOIO MHPUPOIONOIb30BaHUS,
IIOTIOJIHEHHUSL PECYpCOB PECYPCOB M COXPAaHEHUS IPUPOJHOTO PABHOBECHs, OCO3HAHMS
HEOOXOIUMOCTH OEpEeKHOrO0 OTHOIIEHUS K MPUPOJE M CBOEMY 3/0pOBBIO, a TaKkKe
NpUOOpPETEHUs] OMbITa HCHONb30BAHUS 3JEKTPOHHBIX 3HAHUM JUISI HPUHATHS TIPaMOTHBIX
pelIeHNi B yCTAaHOBJICHHOM MOPSAKE BIAJIEHUSI C XUMUYECKUMHU SIBICHUSMU.

B yueOHbIif Tu1aH cpeaHero oOImero o0pa3oBaHHsS BXOTUT MpeaMeT «XHUMHus» 0a3z0BOro
YPOBHS B COCTaB NPEeIMETHOH 001acTi «ECTeCTBeHHO-HAYYHBIE TIPEIMETHD».

OO6miee ynCiIO 9acoB, OTBEACHHBIX JJIsi M3YYCHHUS XMMHUM, Ha 0a30BOM yPOBHE CPEIHETO
obmero obpaszoBanusi, coctaBisier 68 yacoB: B 10 xmacce — 34 vaca (1 wac B Henmemio), B 11
kiacce — 34 vaca (1 4ac B Hezemio).

COAEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAS XUMMUSA
TeopeTnueckue 0CHOBBI OPraHMYeCKOH XUMHUH

[Ipeamer  opraHMyeckod  XUMHHM: €e  coCTaB, pa3BUTHE W  3HAYCHHUE
B IMIOJIyYEHHUU HOBBIX BEIECTB W MarepuanoB. Teopusi MpoBelAeHUs pe3yibTatoB A. M.
bytnepoBa, ee ocHOBHble moNOKeHUSA. CTPyKTypHBIE (HOPMYIIbI XHUMHYECKHUX BEIIECTB.
['omonorus, uzomepus. XuMudeckas CBsi3b B yKa3aHHBIX COCAUHEHUSX — OJIMHAPHBIC U KPATHBIC
CBSA3HU.

[IpencraBnenne o kinaccupukanuu BemiecTB. HomeHkiaTypa pe3ysibTaToOB COEIUHEHUN
(cuctematuyeckue) M TpPUBHAIbHBIC Ha3BaHUS TPAAULMOHHBIX TNpPEACTaBUTENEH KJIaccoB
XUMHYECKUX BEIIECTB.

3KCHG[!I/IM€HT3J’IBHLI€ MCTOJbl M3YYCHHA BCHICCTB W HX SIBIICHHWI: O3HAKOMJICHHE C
O6p33HaMI/I BCIICCTB MW MATCPpHAJIOB Ha HUX OCHOBC, MOJACIHPOBAHUC MOJICKYJI BCUICCTB,

oOHapyKeHHe, HaOJIOJEHWE ¥ ONHCAHWE JIEMOHCTPALMOHHBIX OIBITOB TI0 TIPOSIBICHUIO
0o0OHapy>KEHHBIX BEIIECTB PU HarpeBaHUHU (TUIaBJIeHUE, OOYTIMBAHUE U TOPEHHUE).

YriaeBogopoabl

ATNKaHBI: COCTaB W CTPOECHHME, TOMOJIOTMYECKMH psii. MeTaH M 3TaH — NpocTenlmne
NPEJICTaBUTENIN AIKAHOB: (PU3UUYECKHE U XUMHUYECKUE CBOWCTBA (peakiuu MpeoOpa3oBaHus U
TOpeHMsl), HaX0XKJIEHUE B IPUPO/IE, MOTYUEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN PsiA. DTUIIEH U MPOMMIEH — MPOCTENIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE W XUMHUECKHE CBOWCTBA (peakLUuu THIPUPOBAHUS,
raJlor€HUPOBAHNUS, TUPATALUN, OKUCIEHUS U MOJIMMEpPHU3allin), IOJIy4eHUE U IPUMEHEHUE.



Anxanuensl: Oyramuen-1,3 u wmerunOyrtagueH-1,3: cTpoeHue, BaXKHbIE XHUMHYECKHE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB W OCOOEHHOCTH Harpys3Kd, TOMOJOTMYECKMH psii. ALeTuieH —
NPOCTEUIINI MpeCTaBUTEb AIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XMMHUYECKHE CBOWCTBA
(peakuuy TUIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIMH, TOPEHHS ), TOJyUYE€HUE U IPUMEHEHHE.

Apensl. beHzon: cocra, cTpoeHue, (QU3MYECKHE W XUMUYCECKHUE CBOWCTBA (pEakiuu
raJIOTEHUPOBAHUSA U HUTPOBAHUSA), IMOJyYCHHE M MPUMEHEHHe. 10myon: cocmas, cmpoemue,
@uszuueckue u xumuyeckue c80UCmMea (Peakyuu 2ai02eHUposanus U HUMpOBAHUs), NoIy4eHue U
npumeHnenue. TOkcUYHOCTh  apeHOB. ['eHeTmyeckas CBsI3b  MEXIY  YIVIEBOJOPOJaMH,
MIPUMEHSEMbIMU K PA3JIMYHBIM KJlaccaMm.

[TpupoaHble UCTOYHUKH YTJIEBOJOPOJOB. IIpupoaHblif Ta3 U momyTHbIE HEQTSIHbIE Ta3bl.
Hedtp u ee peructpanus. CriocoObl nepepaboTKu HEPTH: MEPEroHKa, KPEKUHT (TEpMUYECKHIA,
KaTaluTuueckuit), mmponu3. IIpoaykTel mnepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepadoTKH.

OKCIIepUMEHTAIIbHBIE METO/bl M3YUYEHUS BELIECTB W UX MPEBPALIEHUHN : 03HAKOMJICHHE C
o0pasuamu IiactMacc, KaydyykoB M pe3uH, Kosekiuil «Hedtb» u «Yromb», MojaenupoBaHue

MOJIEKYJT YTJIEBOJOPOAOB H TaJOr€HONPOU3BOIHBIX, IPOBEIACHNE NPAKTUICCKON DPAaOOTHI :
MOJIyYeHHE 3TUIICHA U 3Y4YE€HHUE er0 CBOWCTB.

Pacuérhple 3a1aun .

Bbrluncnenuss mo ypaBHEHHUIO XMMHMYECKOTO pexuma (Maccel, oObema, KOJUYeCTBa
MCXOJIHOTO BEIECTBA MJIM COCTOSHHS 10 M3BECTHOM Macce, 00beMy, KOJHMUYECTBY OJHOTO W3
MCXOJHBIX BEIIECTB WM MPOTYKTOB).

Kucnopoaconep:xkaiiue oprannyeckue coeTHHeHHsI

[IpenenpHble ONHOATOMHBIE CHUPTHI. METaHON M 3TAaHOJN: CTPOEHHUE, (HU3UUECKUEe U
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH METajllaMH, TaJlOr€HOBOAOPOJAaMH, TOPEHHE),
IpuMeHeHne. BogopoiHble cBsI3U MeX 1y MOJIEKYJIaMH CIMPTOB. JlelicTBUE MeTaHOJa U ATaHOjIa
Ha OPTaHM3M YEJIOBEKA.

MHoroaroMHble CHOUPTHI. ODTWICHIVIMKOIb M IJIMLEPHH: CTPYKTYypa, (GU3NYECKUE W
XMMHUYECKHE CBOMCTBA (B3aMMOJIECHCTBUE CO IIEIOYHBIMU METAJJIaMH, OJUHAKOBAs PEaKLMs Ha
MHOTOaTOMHBIe crupThl). JleficTBMe Ha opraHu3M uyenoBeka. [IpuMmeHeHue TIiMLEepUHA H
JTUJICHTJIUKOJIS.

deHon: cTpoeHWE MOJEKYN, (U3MYECKHEe M XUMHUYECKHe CBOWCTBA. TOKCHUYHBIN (eHOI.
[Ipumenenue denona.

Anprerunsl ¥ kemousi . DopmanpAeTHl, aueTalbACTHI: CTpOeHHe, (U3NYECKUe W
XMMUYECKHE CBOMCTBA (PEAaKIIMU OKUCIIEHUS U KaueCTBO, KaUeCTBO), I10Jy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHble KapOOHOBbIE KUCIOTHl. MypaBbUHAsE U YKCYCHasi KUCJIOTBI:
cocrtaB, (pU3MUecKHe M XMMUYECKHUE CBOMCTBA (CBOWCTBA, OOIIME JUIS KiIacca KUCIOT, PEeaKIIHs
sTepuduKanm), TpUMEHeHHE W mnpuMmeHeHue. (CTeapuHOBas W OJICMHOBAas KHCJIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbLIa Kak BhICIIAs COJIb KAPOOHOBBIX KUCIIOT, UX
MOJOIIlee JEeUCTBHE.



CrnoxHble 3QUpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MIpONN3 CIIOKHBIX 3(HUPOB.
Kupsl. 'maponus tBepaoctu. [Ipumenenne npounoe. buosornaeckas poiap HaJeKHA.

VYrneBoapl: cocTaB, KilacCU(PHUKAIUs TNOCIHEACTBUNH (MOHO-, AU- W TOJUCAXapHjbl).
I'moko3a — mpocTeMii MOHOCAaXapHl: OCOOCHHOCTH COAEp)KaHUS MOJIEKYJl, (uznyeckue u
XUMHUYECKHEe CBOMCTBa (B3aumopeiictBue ¢ ruapokcugaoM menu(ll), okucienue ammuadyHbIM
pacTtBopoM okcuga cepedpa(l), BoccraHoBieHHE, OpOKEHUE TIIOKO3bI), HAXOXKAEHUE B IPUPOJIE,
npuMeHeHue, Ononorudeckas posb. @orocunres. PpyKTo3a KaK U30MEp INIFOKO3BI.

Kpaxman u nemironosa kak npupojHblie noiauMepsl. CTpoeHHe Kpaxmajla U LEJUII0JIO3bI.
duznyeckre U XMMHUUECKHUE CBOICTBa Kpaxmaia (TUIPOIn3, KaueCTBEHHAs! PEaKIHs ¢ HOI0M).

3KCHG[2HM€HT3J’IBHBI€ MCTOJbL HM3YUYCHUA BECIHICCTB W HX SIBIICHHM : IIPpOBECACHUC,
Ha6J'IIOIleHI/IC " OIMMUCAHUC NJCMOHCTPAIITMOHHBIX OIIBITOB: TOPCHUC CITUPTOB, KaUCCTBO CocrosiHNC

OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 5TaHosna okcuga wmenu(ll)), MHOroaTOMHBIX CIHPTOB
(B3aumopeiicTBue nepriauHa ¢ rugpokcunom menu(Il)), anpaernaoB (okuciIeHHE aMMHUAYHBIM).
pactBopoMm okcuna cepedpa(l) u ruapokcuaom menu(Il), B3aumoaecTBiue Kpaxmaia ¢ HOAOM),
MIPOBE/ICHUE MPAKTUUECKON PabOTHI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.

PacuéTtHble 3a1a4n.

Breranciaenus 1o YPAaBHCHUIO XHMHYCCKOI'O PpEeKHUMaA (MaCCBI, O6’b€Ma, KOJIMYECTBa
HCXOJHOTO BEIIECTBA WM COCTOSHHUS IO HM3BECTHOM Macce, 06BeMy, KOJIMYCCTBY OAHOI'0 U3
HUCXOAHBIX BEIICCTB HUJIU HpOI[YKTOB).

A3zoTcoeprkale OpraHn4eckie CoeIMHEHN.

AMMHOKHCIIOTEI KaK aM(bOTepHI)IC OpTraHU4Y€CKUC COCIUHCHUS. dOu3nyecKkue U XUMHUYCCKHUE
CBOMCTBA aMUHOKHCIIOT (HO TUITY FJIPIHI/IHB.). buonornueckoe 3HaueHrne aMUHOKHUCIIOT. HCHTI/II[LI.

benku kak mpupoAHBIE BBICOKOMOJIEKYJIAPHBIE coelMHEHUs. [lepBuuHasi, BTOpUYHAs U
TPETHYHAsI CTPYKTYPBI OCJIKOB. XUMHUYECKHE CBONCTBA COCAMHECHUI: THIIPOJIHU3, JCHATYpaIus,
KaueCTBEHHbIE COCTOSIHUS Ha BELIECTBA.

3KCHG[!I/IM€HT3J’IBHBI€ MCTOABI M3YUYCHUA BEIICCTB U HUX H[)GB[!&!![eHI/If/'Il Ha6J'IIO)IeHI/Ie n
OIMMUMCAHUC JCMOHCTPALIMOHHBIX OIBITOB: JCHATYypalus OcIKOB Ipu HarpCBaHuu, LIBCTHLIC

MEXaHU3MBI OEJIKOB.
BbicokomosiekyasipHbIe COeTHHEHUS

OCHOBHBIC IIOHATHUS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCpP, MOJUMCED,
CTPYKTYPHOC 3BC€HO, CTCIICHb IIOJIUMCPU3AlMU, CPEAHsAA MOJICKYJIApHasA Macca. OCHOBHEBIE
MCTOJbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — HNoJIMMEpHU3alusa U NOJIMKOHACHCALIW .

3KCH€[!I/IMGHT3HBHHG MCTOJbI U3YYCHHA BCUICCTB U HUX HpeBpameHHﬁ: O3HAKOMJICHUE C
o6pa3uaMI/1 1 UCKYCCTBCHHBIMH BOJIOKHaAMH, IJlaCTMacCaMiu, KaydyKaMH.

MeXnpeIMETHBIE CBSI3H .

Peanuszanus MeXIpeIMeTHBIX CBs3ed NpU U3yyeHUM opraHudeckod xumuu B 10 kiacce
IIOCPEJICTBOM HCIOJIB30BAHUSA KaK (GMiI0cO(pUil €CTEeCTBEHHO-HAYUHBIX OHATHH, TaK U OHITHH,
SABJISIFOLUXCS] CACTEMHBIMU JUJISL OTEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: SIBICHHE, HAyYHBIM (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHauu3, CHUHTE3, KiIacCU(UKAIUsA, TEePUOANIHOCTh, HAOII0IeHNe, W3MEpEHue,
AKCIIEPUMEHT, MOJCIIUPOBAHUE.

Odwuszuka: MaTepus, HSHEPrusi, aTroM, 3JEKTPOH, MOJEKyJa, SHEePreTUYeCKUl YPOBEHb,
BEILIECTBO, TeNO, OOBEM MAacCChl, arperaTHOE€ COCTOSHHME BEIECTBA, BEIMYMHA U3MEPEHUS U
BEJTMYMHA UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B NPHHLUIE, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BeIeCTBA (OCIKH, yTrI€BOAbI, JKUPHI, (DEPMEHTHI).

['eorpadus: mosne3Hble UCKOMAeMbIe, TOPHBIC MOPOJIbI, MOJIE3HBIC MCKOMACMBbIC, TOTUTUBO,
pecypchl.

TexHomorns: MUIICBBIC TIPOAYKTBI, OCHOBBLI 3JO0POBOI'O IIMTAaHUS, MOIOIIHWE CPCACTBA,
JICKAPCTBCHHBIC U KOCMETUYCCKUEC MPCIIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA
Teopernueckue 0CHOBbI XUMHH

XuMuueckuil 3meMeHT. AToMm. Sapo aroma, H30TOMBL. DJIEKTPOHHAS 000JIOYKA.
DHepreTuvecKre ypoBHH, MOIJEpKaHWE YpPOBHS. ATOMHBIE OpOHTanmu, S-, p-, d- IJIEMEHTHI.
OcoOeHHOCTH pacrpeeseHus JIEKTPOHOB 10 OPOUTAIISIM B aTOMax 3JI€MEHTOB MEPBBIX YEThIPEX
[IEPUOJO0B. DJIEKTPOHHAS! Pa3HOBUIHOCTH aTOMOB.

[Tepuonnueckuii 3axkoH u llepuonnueckas cucrema no anemenrtam [[. M. Menaeneesa.
Cea3p nepuoanudeckoro 3akoHa u Ilepuognueckoit cucremsl anementoB . Y. MenpaeneeBa c
COBPEMEHHOM Teopued TMPOYHOCTH aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUsI CBOWCTB
AJIEMEHTAPHBIX JIEMEHTOB U 00Pa30BBIBAEMBIX UMH MIPOCTHIX U CIIOXKHBIX BEIIECTB IO TPYyIIaM
Y TiepuojiaM. 3Ha4eHHEe MEePUOANUECKOr0 3aKOHA B HAYKE Pa3BUTHSI.

Crpoenue BemiecTBa. XUMHUYEcKas CBA3b. BHIBI XMUMHYECKOH CBs3M (KOBaJEHTHAs
HETOJISIpHAsl W TIOJISIpHAs, MOHHAs, MeTayuindeckas). MexaHu3mbl 00pa30BaHHS KOBAJICHTHOMN
XHUMUYECKON CBsI3M (OOMEHHBIM M JJOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BajgeHTHOCTS.
DneKTpooTpuaTeTbHOCTh. CTeneHb OKucaeHus. IOHbI: KAaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJIIDHOTO U HEMOJIEKYJIIPHOTO BEHIECTBA. 3aKOH IOCTOSHHOI'O COCTaBa
CYLIECTBEHEH. THNBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THIA
KPUCTAJUIMYECKOUN PEIIETKH.

[IpemiosxkeHnue o IUCHEPCHBIX OOCYXKACHUAX. VICTHMHHBIE W KOJUIOMIHBIC PACTBOPHI.
MaccoBas 107151 BEelIeCTBa B pacTBope.

Knaccudpukanus Heopranmyeckux coenuHeHuidl. HomeHknarypa  HeopraHuyeckux
BellecTB. ['eHeTHUeCcKas CBA3b HEOPraHNYECKUX BELIECTB, OTHOCALIASACS K PA3JINYHBIM KJIaccaM.



Xumnueckas peaxius. Kiaccupukanuss OCHOBHOIO HMHIPEAMEHTa B HEOPraHMYECKOW M
OpPraHMYEeCKON XUMHUHU. 3aKOH COXpaHEHHUSI MacC BEIIECTB, 3aKOH COXPAaHEHUS U MPpeoOpa3oBaHUs
SHEPIUU MPHU TUHAMUYECKUX PEaKIUsX.

CKopocTh U3MEHEHHS], €€ 3aBUCUMOCTh OT Pa3nu4yHbIX (hakTopoB. OOpaTHUMbIE COCTOSHUS.
Xumuyeckoe paBHOBecue. DaKTOpbI, BIHUSIONIAE HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpuanun Jle Hlarens.

BJ'ICKTpOJ'II/ITI/ILIeCKaﬂ Juccouunanus. CunpHble U cl1aOble QJICKTPOJIMTHI. Cpem/l BOJHBIX
PacTBOPOB BCHICCTB: KHUCJIad, Hef/'ITpaJILHaSI, mieJa04YHast.

OKHCIIUTEIbHO-BOCCTAHOBUTCIBHBIC COCTOSHUS.

OKCIIEpUMEHTAIIBHBIE  METOAbl  W3YYEHHA  BEIIECTB W WX  TIPEBPAICHUN:
JNeMOHCTpalunoHHble Tabmuubl «llepuonuyeckas cucrema anemeHntoB JI. M. MenneneeBay,

U3y4EHHE MoJenen KPUCTAJTINYECKHUX PELIETOK, HaOmro1eHue
U ONHMCaHHME JIEMOHCTPAlMOHHBIX M J1a0OpaTOpPHBIX ONBITOB (pa3paboTka mepoKcuia
BenukoOputanun B pamMKax KaTajlu3aTopa, OIpENeleHUEe Ccpelbl pPacTBOPOB BEILIECTB C
YHHBEPCAJIFHOTO WHAWKATOpA, PEKUM HMOHHOTO OOMEHa), MPOBEJCHUE MPAKTHUECKOW pabOThI
«BnusHue pa3nnyHbIX (GAKTOPOB HA CKOPOCTh XMMUYECKOT'O COCTOSIHUS.

Pacuérhple 3a1aun.

Pacuérel Mo ypaBHEHHsAM BeTpa, B TOM YHUCJIE€ TEPMOXHMHUYECKHE PACUETHI, pACUETHI C
HCIIOJIb30BAHUEM ITOHATHS «MACCOBast J10JI BEIIECTBAY.

Heopranuveckast xumus

Hewmeramnsl. [Tonoxenue nemeramioB B Ilepuoanueckoit cucreme no snementam 1. U.
MenzeneeBa ¥ OCOOCHHOCTHM TBEPAOCTH aroMoB. @Du3MYecKHe CBOWCTBA HEMETAJUIOB.
Annorponus HeMeTauIoB (TI0 MPUYMHE KUCTIopoaa, cephl, pocdopa u kucimopona).

XVWMHUYECKHE CBOMCTBA OCHOBHBIX HEMETAJJIOB (TallOTeHOB, cephl, a3ora, (ocdopa,
yIaepo/ia U KPEMHHUsI) U UX COSAMHEHUN (OKCHIOB, KUCIOPOICOIEPKAIINX KHCIOT, BOJOPOTHBIX
COETUHEHMUI).

[IpuMeHeHne TBEpAbIX HEMETAUIOB U X COECIMHEHHM.

Mertaibl.  [lonoxenue wmarepuanioB B Ilepuommueckoit cucreme snementoB [l WM.
MenpeneeBa. OcOOEHHOCTH COXpPaHEHMs JIEKTPOHHOIO 000JI04Ka aTOMOB MeTaioB. OOmue
¢usnueckue cBoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUH Pl HAPSKEHHBIX
METAJUIOB.

XYUMHUYECKHE CBOMCTBA kene3a (HaTpwid, Kaiuid, KaJbIMi, MarHWi, aTlOMUHHUH, ITUHK,
XPOM, METaJJIbl, ME€J/ib) U UX COCIMHEHUS.

OOmre crnocoObl OTYYeHUsT MeTauoB. [IpuMeHeHHe MeTallioB B OBITY M MEXaHUYECKOE
obopyioBaHue.

3KCH€[!I/IMGHT3HBHHG MCTOJIbI H3YYCHUA BCHICCTB W HUX H[ZGB[!&QCHHIZI HU3YYCHUC
KOJJICKOHUHU «Mertannel U CIIJIaBbI», 06pa3u0B HEMCTAJUIOB, PCHICHHUEC OJSKCIICPUMEHTAJIBHBIX

3a]a4, HaOJIOJIEHWE M  OINHCAaHUE JIEMOHCTPALMOHHBIX U  J1a0OpaTOPHBIX  OIBITOB



(BBaHMOI[CﬁCTBHe THUAPOKCHUAA MPOUCXOAUT C paCTBOpaMU KHUCIIOT U IJ_IGJ'IO‘-IQI\/'I, Kau€CTBCHHOC
COCTOSIHHUE KaTHOHOB MeTaJ'IJ'IOB).

PacuérHble 3a1a4u.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3a o U3BeCTHOMY KOJIMYECTBY BEIIECTBA, MACcChI
win 00béMa OHOTO U3 MPUCYTCTBYIOIUX B (PU3UYECKUX BELIECTBAaX, pacu€Thl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MIPOYKTOB, €CIIM OJHO U3 BELIECTB UMEET MIPUMECH.

XuUMHuA 1 KU3Hb

Ponp xuMum B oOecreueHHMM SHEpreTMYecKod W MUILEBOM 0e30MacHOCTH, pPa3BUTHUS
MenuuuHbl. IlpemioxkeHne o0 HaydHbIX METOJAX IIO3HAHUA BEUIECTB M IKOJIOTMYECKON
YCTONYUBOCTH.

Hpel[CTaBJ'IeHI/IH 00 O6H_II/IX HAayY4YHBIX IpHHOUIIAX IIOJIYYCHHS  IMPOMBIINIJICHHBIX
IMPOMBIIIJICHHBIX BEIICCTB.

YenoBek B MHUpPC BCHICCTB W MATCPUAJIOB: BaXHBIC CTPOUTCIBHBIC MATCpUAJIbI,
KOHCTPYKOHWOHHBIC MaTCpHaJibl, KpaCKh, CTCKJIO, KEpaMHKa, MaTCpuajbl I SJICKTPOHHKH,
HaHOMATCPpUAJIbl, OPraHNICCKUC U MUHCPAJIbHBIC y'IIO6pCHI/ISI.

XuMUsT ¥ 370pOBbE 4YellOBeKa: IpaBMiIa TPUMEHEHHs JIEKapCTBEHHBIX IpenapaTos,
IpaBuiIa 0e301acHOro HCII0JIb30BAHUS IpernapaToB OBITOBOM XUMHUU

B MMOBCEIHEBHOM KU3HU.

MeKIpe/IMETHBIC CBSI3H .

Peanuzanus MexXnpeaMeTHbIX CBA3€H Mpu M3ydeHUu oOllel U HeopraHM4ecKol XUMUU B
11 xnacce ocyuiecTBiseTCs IOCPEACTBOM UCIOJIb30BAaHUS KAaK €CTECTBEHHO-HAYYHBIX IOHATHH,
TaK M MOHATHH, SBJSIIONIUXCS CUCTEMHBIMM JUJISL OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHSATHS: Hay4yHble (aKThl, THUIOTE3a, 3aKOH, TEOpus,
aHam3, CHHTE3, KJaccuukanus, MEPUOIUYHOCTD, Ha0II0ICHHE, SKCTIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SIBICHUE.

dusuka: MaTepusi, SHEPrusi, aroM, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
paMoaKTUBHAs Macca, MOJCKYJia, OSHEPTeTUYCCKUI YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, pa3MepHas BeJIMUYMHA U BEJTUYMHA UX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opraHu3M, S3KOcUCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B COCTOSIHUM.

['eorpadus: mosne3Hble UCKOMAeMbIE, TOPHBIE MOPOJIBI, MOJIE3HBIC MCKOMACMBbIC, TOTUTUBO,
pecypcehl.

Texuomoruu: XUMHYCCKaA MMPOMBIIIJICHHOCTD, MCTAJUIyprus, IMPOU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CENBCKOXO03IMCTBEHHOE KOCMETHYECKOE IIPOU3BOACTBO, ITHIICBasA
MMPOMBIIIJICHHOCTD, (bapMaL[eBTI/I‘-IeCKaSI NPOMBINIJICHHOCTh, IIPOU3BOACTBO HUX IIPCIapaTos,
IIPpOU3BOJACTBO KOHCTPYKIHMOHHBIX MaTcpuraiosB, OJICKTPOHHAas IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOT'HUH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOIPAMMBI 110 XUMHUHN HA
BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COQO ycranaBiuBaer TpeOOBaHUS K peE3yJbTaTaM OCBOCHUS OOYy4YeHHUs IO
nporpamMMaM CpeHero o0miero o0pa3oBaHus (JINYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM).
Hayuno-meromauyeckoil pa3paboTku PexoMeHIaTeNbHBIX Pe3yJIbTaTOB BHEAPEHHUS MPOTpaMM
CpeaHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-MBICITUTEIBHBINA TIOIXO/I.

B cootBeTcTBHM C CHUCTEMHO-ACATCIB HOCTHBIM IIOAXOJOM B IIO3TAIIHBIX JIHYHOCTHBIX
pe3yjibTaTax OCBOCHUA MNPCIMCTA «XuMus» Ha YPOBHC CPCOHETO O6IJ_ICI‘0 O6p330BaHI/IH
BBIJCIIAIOTCA CICAYIONIUE COCTABIIATONIHNC!

OCO3HaHUE 00YYaIOIMMHUCS HAIlle POCCUNUCKON IPaskIaHCKON MACHTUYHOCTH — ITOMOIIb K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4YHUC€ MOTHBAIIUU K 06y‘ICHI/II-O;

IeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUHN JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX TPATULIUN HAYKH XUMUU;

TOTOBHOCTb W CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJUTHCS B CBOCH JEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, COOJIOJCHUEM IIETIOCTHOCTH CHCTEMBI XMMHUYECKOTO
o0Opa3oBaHus;

HaJIM4YUE IPaBOCO3HaAHUA KaH(,HOﬁ KYJbTYpbl U CIIOCOOHOCTEN CTaBHUTH Oejin 1 CTPOUTH
KU3HCHHBIC ITJIaHBI.

JIn4HOCTHBIE pEe3ysbTaThl OCBOCHMS INpeAMeTa «XUMHsS» MPEAIOaraloTcs B €IUHCTBE
y4eOHOM M  BOCHUTATENbHOM JI€ATENbHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMM M HJ€ajaMH POCCHICKOro
oOmiecTBa, MPUHATHIMU B OOIIECTBE HOPMaMU U TOJUTHKOM, CIIOCOOCTBYIOIIMMHU MPOLIECCY
CaMOIIO3HaHUs, CAMOPa3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUaIOIIUXCSL.

JIMuyHOCTHBIE pe3yNbTaThl OCBOEHUS IMpeaMeTa «XHUMHUS» OTpakaroT c(HOpMUPOBAHHOCTD
OTbITa TIO3HABATENFHOW M TPAKTUYECKOH MEATETBbHOCTH OOYyYalOMMXCs MO0 peaTH3alvy,
OCYILECTBIISIEMOM B OOILIECTBEHHBIX IIEHHOCTSX, B TOM YHCJIE B YACTH:

1) BbICIICE OOpPa30BaHue :

OCO3HAaHHOCTH O6yquH$I MIPUBOJUT K USMCHCHUIO CBOMX KOHCTUTYIIMOHHBIX IIpaB U IIpaB,
CO6J'IIOI[€HI/I$I 3aKOHa U IMPaBOIOPsIKA;

MPEJICTAaBICHUS] O COLMAIbHBIX HOpPMaxX W MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHUBE;

nmomMoub B COBMECTHOI TBOp‘-IGCKOﬁ ACATCIBHOCTH IIPU CO3JaHUKW HAYYHBIX IMPOCKTOB,
PEIICHUN HaY4YHBIX W ITO3HABATCJIbHBIX 3a/la4, XUMHUYCCKHUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, UJEH, JIOTUKY U apryMEHTHI APYTUX MpU
aHaJIM3e pa3IMYHBIX BUJOB yUEOHOH NesATETbHOCTH;



2) naTpuOTHYECKOe BOCIIUTAHUE !

LIECHHOCTHOTO OTHOIIEHHMS K HCTOPUYECKOMY W HAy4YHOMY HACIEIUI0 OTE€YECTBEHHOMU
XUMHH;

Holmepm(a mnmponecca TBOPYECTBA B TCOPUAX W IHPAKTUYCCKOM IMMPUMCHCHUH XWMMHHU,
OCO3HAHHUE TOI'0, 4YTO OOCTHMIXKCHUSA HAYKH C€CTb PE3yJbTaT MAJIUTCIIBHBIX PICCJ'IGI[OB&HPI?I,

KPOIIOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHBIX U MTIPAKTUKOB;

UHTEPEC U IIO3HABATEIBHBIX MOTHUBOB B IIOJYyYEHHH U IIOCICAYIOIIEM aHalIu3e
nH(pOpPMaLIHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OT€UECTBEHHONW XUMHUH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA

MOPaJIbHOT'O CO3HAHUA, STUYCCKOI'0 ITOBCACHUS,

CIIOCOOHOCTHU OLICHUBATDH CUTyaluu, CBsA3aHHBIC C XUMHWYCCKHUMH  SBJICHUAMU,
U TIPHUHUMATb OCO3HAHHBLIC PCHICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMEBI U

LICHHOCTH;

MCTOZ[ OCHUBACT CBOC IMOBCACHUC U MOCTYIIKU CBOUX TOBapI/IH_[eﬁ C HO3I/II_IPII>’I MOpaJIbHBIX
1 IPaBOBLIX HOPM M OCO3HAHHA HOCJ'IG)ICTBI/Iﬁ OTUX IMMOCTYIIKOB;

4) popmupoBaHue KyJbTYPbI 310POBbSI:

ITonumanue 3A0pPOBOI0 " 0e30IacHoro 06p333. JKH3HHU, HCO6XOIlI/IMOCTB OTBECTCTBCHHOI'O
OTHOIICHHUA K COXPAaHCHHNIO IICUXHUYCCKOTO 3/10POBbA;

COOJTFO/ICHHE TIPaBIJI OE30MAacCHOTO OOpalleHUs C BEIIECTBAMH B OBITY, IMOBCEIHEBHOU
’KU3HU U B TPYOBOU JEATEIBHOCTH;

[IOHUMaHWE LEHHOCTeH MHIMBHUIYaJbHOIO IIpaBa U KOJUIEKTUBHOIO 0€3011aCHOIrO
IIOBEJICHUS B OTHOILIEHUH YIPO3 3JI0POBBIO U KU3HMU JIIOJIEH;

OCO3HAHME IMOCTEICTBUM M HENPUATUS BPEIHBIX NPUBBIYEK (YMOoTpeOJeHue alkorouis,
HapKOTHUKOB, KYpPEeHHUS);

5) TpyA0BOIro BOCIMTAHMSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO-HCCJICI[0B3T€JIBCKOfI JACATCIIBHOCTH,
O6H.[CCTB€HHO HOHGSHOﬁ, TBOpquKOﬁ " Jpyrux BUAax ACATCIbHOCTHU,

YCTaHOBKa Ha AaKTHBHOC Y4YaCTHC B PCHICHUH [MPAKTHYCCKUX 3aJaqd COHI/I&J’IBHOﬁ
HAIlpaBJICHHOCTU (B paMKax CBOCTO KJracca, H_IKO.IIBI);

K MPAKTHUYCCKOMY H3YUCHUIO HpO(i)eCCHI}’I MI'HOBCHHOT'O poOJda, B TOM YHCJIC Ha OCHOBC
MPUMCHCHUA NPCAMETHBIX NUHTCPCCOB 11O XMUMHUU;

0opnba 3a TPy, 3a TPY/ ¥ PE3yJIbTAThl TPYIOBOU ACSITEILHOCTH;



MOJX0/1 K OCO3HAaHHOMY BBIOOPY MHIUBHUAYaJbHOW TpaeKTOpUHM 0Opa3oBaHusi, Oymyriei
npodeccuu U peanusaii HOpMaIbHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, MHTEPECOB U 00pa3a HU3HU OOIIeCTBa;

6) ’3Ko0JI0rHYecKoe BOCIUTAHHE:

HKOJIOTHYCCKUN MPHOPUTET OTHOIICHWH C MPUPOAOH, KaK HCTOYHHK CYIICCTBOBAHHS
JKM3HHU Ha 3emie;

NOHMMaHWE TJI00AJBHOTO  XapakTepa JKOJOTHMUECKUX MpoOJieM, HKOJOTHMYECKUX
SKOHOMHYECKHX MPOLECCOB B COCTOSIHUU PUPOJAHON U COLMATIBHOU CpeIbl;

OCO3HaHuA HGO6XOIII/IMOCTI/I HCITIOJIB30BaHHUA IlOCTI/DKGHI/IfI XUMHU IJid pCHICHUS BOIIPOCOB
palluOHAJIBHOI'O MMIPUPOAOIIOJIB30BAHN,

aKTUBHbIC HEMPUSATHBIC JCWCTBUSA, NMPUHOCAILIUE BpEA OKpYKalolled NMPUPOIHOU cpee,
HAaBBIKM MPOTHO3UPOBAHUS SKOJOTUUYECKUX MOCJIEICTBUM MPEANPUHUMATEIBCKON 1€ITeIbHOCTH
U TIPEIOTBPALICHUS UX;

MexayHapoaHbId  Pa3BUTOTO  3KOJIOTMYECKOTO  MBIIUICHHs,  KyJbTYpbl,  OIbITa
JEeATEIbHOCTH TIJIABHOM HAIIPABICHHOCTH, HABBIKOB PYKOBOJCTBA HMHU B II03HABATEIbHOM,
KOMMYHHMKaTUBHOM M  COLMaJIbHOM TMpaKTUKE, CIOCOOHOCTEH U  yYMEHUH, aKTUBHO
MOJIEP’KUBAIOIINX HJICOJIOTHIO reMo(poOui;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

chopMHPOBaHHOCT MUPOBO33PEHUS, COOTBETCTBYIOIIAS! COBPEMEHHOMY Pa3BUTHIO HAYKU
1 OOILIECTBEHHOM MPAKTUKH;

[Tornmanue cenupuKd XUMUN KaK HayKd, OCO3HAHHS €€ JABMKCHUS B paMKaX HayYHOTO
MBIIICHUS, CO3/IaHMs IETOCTHOCTH TPECTaBICHUs 00 OKPY)KaroIleM MHUpE KaK O €IMHCTBE
MPUPOJBl U YEJIOBEKa, B MO3HAHUM 3aKOHOMEPHOCTEW U YCIOBHM COXPAHEHHUS! €CTECTBEHHOTO
paBHOBECHSI;

yOSKIEHHOCTH B 0CO00Y MHHOBAIIMOHHOCTH XMMHH JIJISI COBPEMEHHOM ITMBIIN3AINN: B €&
TYMaHUCTHYECKOW HAIMpPaBIEHHOCTH U BAXKHOM pPOJIM B CO3JaHUU HOBOW 0a3pl MaTepHalIbHOM
KYJBTYPBI, YTO CBSI3aHO C MpoOJeMaMy Pa3BUTHSI YEIOBEUECTBA — PECYPCHON, YPHEPTrEeTUIECKOM,
MUIIEBOM U OCHOBHOW 0€30MacHOCTH, B Pa3BUTHM HAyKH, OOecrleueHus: yCIOBUM
MIPOTPECCUBHOTO TPY/Ia U IKOJIOTHIECKON KOM(POPTHON KU3Hb KAXI0T0 YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMAaHWE IIPUHUUIIOB METOAOB IIO3HAHUA,
BHE/IpEHHE B Hay4HblE€ HAyKH, CIOCOOHOCTH IOJIyyaTh 3HAHUS AJIS aHaIM3a U OOBSICHEHUS
MIEPCIEKTUB OKPYKAIOWIEr0 MHUpPAa M IPOUCXOJAIIMX B HEM W3MCHEHUM, HaBBIKUA J€J1aTh
00OCHOBAaHHBIE BBIBOJIbI HAa OCHOBE IOJYYCHMs HAy4HbIX (PAKTOB M (PaKTHUECKUE IAHHBIE C
LIEJIBIO JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIB30BaTh XUMHUYECKHE 3HAHUS I pCHICHUS HpO6HeM
B CCTCCTBCHHBIX XKU3HCHHBIX YCIIOBUAX,

HHTEPECC K IMO3HAHUIO U HCCIIeN0BATEIBCKOM JACATCIIbHOCTH,



CIIOCOOHOCTh M CIIOCOOHOCTH K HEMPEPBIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HaHUM II0 XHUMHM B COOTBETCTBUM C JKH3HEHHBIMU
MOTPEOHOCTAMU;

I/IHTepec K 0COOEHHOCTSIM Tpyda B pa3jIMYHbIX BUAAX HpO(i)CCCHOHaHBHOfI ACATCIIbHOCTH.

METANPEIMETPHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yibTaThl OCBOEHHMS Y4YeOHOro mnpeameTra «XUMHs» Ha YpPOBHE
cpeaHero o0Iero oopazoBaHMsl BKIIOYAIOT:

3HaYUMbIe JJIs (OPMHUPOBAHUS MHPOBO33PEHHSI OOYHAIOIIUXCS MEXIUCIUITIMHAPHBIE
(MeXIpeIMeTHBIC) OOIICHAYYHBIE MOHSATHUS, OTPAKAIONINE [IEJTOCTHOCTh HAYYHBIX KapTHH MHUpPA
u crienuuKy METOJIOB MO3HAHUS, BIUSHUE B HAYYHBIX HayKax (MaTepus, BELIECTBO, IHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCcClieZIoOBaHNe, HAOII0IeHEe, N3MEPEHHE, SKCIIEPUMEHT U ApYyTHe);

YHUBEpPCAJIbHbIE TEXHOJOIMYECKHE JeHCTBUS (IIO3HAaBaTeIbHblE, KOMMYHHUKATHBHBIE,
peryiasTHBHbIE), obecriedeHrne obecredyeHus: (QyHKIMOHAIBHOM I'pPaMOTHOCTH U COLHUAIbHOU
KBaJIM(UKALIMK 00yYarOIINUXCS;

CIIOCOOHOCTHU 06yqa101111/1x<:51 HCIIOJIb30BAaTh OCBOCHHBIC MCKIAUCHUIUIMHAPHBIC,
MHUPOBO33PCHUYCCKUC 3HAHHA W YHUBCPCAJIBbHBIC TCXHUYCCKHC HeﬁCTBHH B IIO3HABaTCIbHONU M

COLIMAJIBHOM ITPaKTHUKE.

MeTaHpeI[MeTHLIG PAaSMBIIIVICHUA PE3YJIbTAThI OBJIAACBAIOT YHHUBCPCAJIbHBIMU y‘IGGHbIMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMHA HeﬁCTBHHMH.

BnaneHue yHuBepCaJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J€CTBUSIMU:
1) 6a3oBble JIOrHYecKue 1eHCTBUSA:

CaMOCTOSITENIFHO C(OPMYJIHUPOBATh U AaKTyaJIM3UPOBaTh IpOOJIEeMy, BCECTOPOHHE €€
PaccMOTPETh;

OMMPEACIIATE LCIIN ACATCIBbHOCTHU, 3adaBaTb MHNAapaMETpbl KW OINPCACIIATL KPUTCPUU HUX
HOCTH)KGHHﬁ, COOTHOCHUTD PE3YyJIbTAThI ACATCIBHOCTHU C TIOCTABJICHHBIMU BparaMu,

HUCIIOJIb30BaTh IIpU OCBOCHUHU 3HAHWI IMPHUEMBbI JIOTHYCCKOT'O MBIINIJICHUA — IHOITYJISIPHBIC
XapaKTCPHBIC OJICMCHTbBI MOHSATHUH n COXpPAaHATH ux B3aMMOCBA3b, HCIIOJIBb30BATh
COOTBCTCTBYIOIIMC ITOHATHUS IJIsA 00BICHEHUS OTACJIBHBIX (baKTOB u 06’beKTOB;

BBIOOp OCHOBaHHMH W KPUTEPUEB IS HAIIMOHAIBHBIX BEIIECTB M JKOHOMHUYECKOTO
000CHOBaHUS,

COXPAHAIOTCS NPUYINHHO-CJICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSMMU,
CTPOUTHL JIOTHMYCCKHEC PaACCYKICHUA (I/IHI[}/'KTI/IBHBIG, JACAYKTUBHBIC, 10 aHaJ'IOFI/ISIM),

BBISABJIAITE 3aKOHOMCPHOCTU W IMPOTHBOPECYHA B paCCMAaTPUBACMBIX SABJICHUAX, q)OpMyJII/IpOBaTI)
BBIBOABI M 3aKJIFOUYCHUA



MPUMEHSTh B TIPOIleCCe MO3HAHUS, UCTOIb30BaTh B XMMHH CHMBOJIHYECKHE (3HAKOBBIC)
MOJIeJIH, TTPeoOPa30BhIBATH MOJICIHHBIC MTPEACTABICHUS — XUMUYECKHUM 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYECKYI0 (OpMyIly, ypaBHEHHE XUMHUYECKOT'O COCTOSIHHSI — TPH YCIOBUU COOIIOJICHUS
TEOPETUYECKUX TMO3HABATENBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHbBIC MOJIEJIbHBIC
MPEJCTABICHUSL Ui OINKMCAHUS XAPAKTEPHBIX NPU3HAKOB HM3Y4Ya€MbIX BEIIECTB M BaXKHOE
3HAYCHHE.

2) 6a3oBbIe HCCAEN0BaTENbCKHE JIeiiCTBHS:
BJIaZICTb OCHOBAMHU MCTOJI0OB HAYUHOTO IMMO3HAHUS BCIICCTB U YCTOI\/JI‘-II/IBOFO KJImMara,

(I)OpMy.TIPIpOBaTL e 1 3aad UCCIICAOBAHUSA, UCIIOJIB30BATh IMOCTABJICHHBIC U 3apaHCC
CCbOpMy.]'IHpOBaHHI)Ie BOIIPOCBI B  KA4Y€CTBC HMHCTPYMCHTA IIO3HAHWA W  OCHOBBI JJIA
(bOpMHpOBaHI/I}I THUIIOTE3 B CTOPOHY IMPABUIIBHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIfI;

obyaziaTenb HABBIKOB CAaMOCTOSATENIBHOTO IUIAHUPOBAHHUS M IPOBEAEHUS YYEHHUYECKHX
JKCIEPUMEHTOB, COBEPILIEHCTBOBAaTh HCCIEAOBaHMUs, HAOMIOAaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OpMyIHpPOBaTh OOOOIIEHUS M JIeNaTh
BBIBOJIbl OTHOCUTEIIBHO JOCTOBEPHOCTH pPE3YyJbTaTOB MCCIIEJOBAHUSA, IPEACTABISAET COOOHN
00OCHOBAHHBIN OTYET O MPOAETaHHOM padoTe;

HpI/IO6peCTI/I OIIBIT yquOﬁ HCCHGHOB&TCHBCKOﬁ n HpOGKTHOfI JACATCIIbHOCTH, 00ecrneyuThb
BO3MOXHOCTb M I'OTOBHOCTH K CAMOCTOATCIIbHOMY ITIOHMCKY MCTOJOB PCHICHUA IMPAKTHUYCCKUX
3aaa4, MPUMCHCHUIO pa3JIMYHBIX METOAOB ITO3HAHUS.

3) pa6ora ¢ unopmaumeii:

OPHEHTHUPOBAThCSA B PA3NUYHBIX HMCTOYHHKAX HWH(POpPMAUU (HAYIHO-TIOMYJISIpHAs
TUTepaTypa XUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHAJIN3UPOBATH I/IH(i)OpMaHI/IIO Pa3sIMYHbIX BUIOB U (1)OpM MNpeaACTaBJICHUA, OLICHUBATL €€

AO0Ka3aTCJIbHOCTb U HCIIPOTUBOPCYNBOCTD,

dbopMynMpoBaTh 3ampoChl U MPUMEHITh Pa3IWYHbIE METOJbI MPU MOHCKE U O0TOOope
nH(pOpMaIMU, HEOOXOAMMBIE JIJISl BBIMOJIHCHUS HAYYHBIX 3371a9 OTPE/ICIICHHOTO THIIA;

HpI/IO6peCTI/I OIIBIT HCIIOJBb30BaHMA I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOpaTh ONTHMAJbHYIO (DOpMy TpeacTaBieHUs WHPOpMAIUU (CXEMBI,
rpaduku, quarpamMmbl, TaOIUIIBI, PUCYHKHU U IPYTHE);

UCITIOJIb30BaTh HAy4YHBIA SI3BIK B KAaueCTBE CpEACTBa NpH paboTe ¢ MEIUIIMHCKUMU
JTAHHBIMU: TIPUMEHATh MEXIPEAMETHbIC ((PU3MUECKHe U MATeMAaTUYCCKUE) 3HAKU M CHMBOJIHI,
dhopmyIiel, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpeO6p330BBIBaTI) 3HAaKO-CUMBOJIMYCCKUE CPECACTBA BUAUMOCTH.

Baagenue YuuBEpCaJbHBIMA KOMMYHUKATUBHBIMUA JeHCTBUSIMU:



3ajjaBaTh BOINPOCHI IO CYIIECTBYIOLIEH oOCyxkzaeMol TemMe B XOjAe Juajora
u/unn o0CyXJIeHus, BBICKA3bIBaTh HJEU, (POPMYJIUPOBATH CBOU MPEUIONKEHHUS OTHOCUTEIBHO
BBIIIOJIHEHMS TIPEIIOKEHHOM 3a/1a4H;

JOCTUTAETCS C MPE3CHTALUEH Pe3yIbTaTOB MO3HABATEIbHOU JESITEbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH TMPH MPOBEACHUH XHMHUYECKOTO
IKCIIEPUMEHTa, MPAKTHYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anum MPOEKTa IPOEKTa u bopMyIHpOBaHUU BBIBOJIOB
Mo pe3yjbTaTaM MPOBEAEHHBIX HCCICIOBAHUI ITyTeM COIJIACOBAHMS TMO3UIUNA B X0
o0CyXJIeHUS 1 0OMEHAa MHEHUSIMHU.

Baagenue YuuBEpCaJdbHBIMU PEryJIITUBHBIMU JeHCTBUSIMH:

CaMOCTOSITENIPHO IUIAaHMPOBAaTh M M3Yy4aTh CBOIO II03HABATENbHYIO JI€ATEIbHOCTD,
OTIPEIENIATh €€ LEMH M 33Ja4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
QITOPUTM JEHCTBUH MpHU BBHIOJHEHUHM HAYYHBIX M HCCIEA0BATEIbCKUX 3a/ad, BBIOMpAThH
Haubosee 3 PEeKTUBHBIN CI1OCO0 UX PEHICHUS ¢ YUETOM IOJyUeHHUs] HOBBIX 3HAHUI O BellleCTBaX
U pabounx peaxiusix;

HU3YyUYUTh CAMOKOHTPOJIb CBOEH JesITENbHOCTH HAa OCHOBE caMOaHajlW3a M CaMOOILICHKM.

MNPEIMETHBIE PE3YJIbTATHBI
10 KJIACC
[Ipenmer pe3yabTaThl 0cBOeHUS Kypca «Oprannyeckas XUMHUs OTPaXKaroT :

c(OPMUPOBAHHOCTb MPEACTABIEHUN O XMMHUYECKMX HCTOYHHKAX €CTECTBEHHO-HAy4YHOMU
KapTUHBl MHpA, POJIM XMMHUHM B IIO3HAHUU IPUPOJBI, B PA3BUTUU MBIIUIEHUS U KYJIBTYPBI
JIMYHOCTH, €€ (QyHKIMOHAJIbHAsl TPAaMOTHOCTb, CO3/IaHHAs Ui PEIeHUs MPAaKTUYECKUX 3a7ad U
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MIPUPOJIHON CpeEJIe;

o0ecrieunBaeT cucTeMy oOOecrieueHuss 3HaHM, KOTOopas BKJIIOYaeT B  cels:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUI DJIEMEHT, aToM, 3JIEKTPOHHas 00OJOYKa aroma,
MOJIEKYJa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas CBS3b, CTPYKTypHas (opmyrna
(pa3BépHyTast U COKpaniéHHas), MoJib, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKETET,
GbyHKIIMOHAIbHAS TpyNna , pajuKan, H30MepHus, U30Mepbl, TOMOJIOTHUECKHUN pSJl, TOMOJOTH,
YIJIEBOJOPOABI, KHUCIOPOJHBIE M  a30TCOACPIKAIUE COCAMHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS); TEOpUHM U 3aKOHBI (Teopus
¢busnueckux pe3yiapTatoB A. M. bByTinepoBa, 3aKOH COXpaHEHHUS MacChl BEIICCTB);
(hopManIbHOCTH, CUMBOJUYECKHH $3BIK XUMHUHU; MHPOBO33pEHUECKHE 3HaAHHs, O0OOCHOBAHHE B
OCHOBE TIOHHMAHUS IPUYUHHOCTH U CUCTEMHOCTH YKOHOMUYecKoro dddekTa, pakTomornveckue
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJYYCHUU M O€30MacHOM HCIOIb30BAHUM TPATUIIMOHHBIX
METOJIOB B OBITY U MPAKTUYECKOU JISATSIHBHOCTH YEIIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTepHbIE NMPU3HAKU MOHITUN, COXPAHATH UX
B3aUMOCBA3b, MCIIOJIb30BaTh JTH IIOHATHA IIpU OIMCAaHUM COCTaBa, JOKAa3aTelIbCTBA U
IIPOSIBJIICHUS PE3YJILTATOB;

c(OPMUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIsl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaméHHOW) (opmyl, omnpenenéHHbIX



BCIICCTB U (I)YHI[&MGHT&JIBHOPO (I)I/IBI/I"ICCKOPO MMPOUCXOKACHUSA, CO3aHUA MO,Z[G.HGI\/'I MOJICKYJI
BCIICCTB, MOJYUYCHHBIX IJIA WIITHOCTPAIMU UX XUMHUYCCKOTO U IPOCTPAHCTBCHHOI'O COACPIKAHU A,

c(OPMHPOBAHHOCTh YMEHUH COXpaHSET MPUHAIICKHOCTh M3YyUYEHHBIX BEHIECTB IO HX
COCTaBYy M CTPOEHHUIO K OIPEIeIeHHOMY KIJAcCy/TpynnaM COeIUHEHU (yrieBOAOpOabI,
KHUCIIOPOJT U Aa30TCOJEpIKaIlMe COEAMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS), TaeT WM
Ha3BaHue 1o cucreMaTnueckoil HomeHkinatype (MIOITAK), a Taxke mpu TpUIIPUBOJBHAIILHBIE
Ha3BaHMsI OCHOBHBIX BELIECTB (3TWUJIEH) , MPONMWIEH, AlETHJIEH, ATHJICHIJIMKOJb, TJIUIEpPHUH,
denon, Gopmanbaerus, aneraiabIeru]i, MypaBbHHAas KHUCIOTA, YKCYCHas KHUCJIOTa, OJEHHOBAs
KHCJIOTa, CTEAPHHOBAS KUCIIOTA, TITF0K03a, (PYKTO3a, KpaxMaJl, IeJUII0I03a, TIUIHH);

c(hOPMUPOBAHHOCTh METOJIOB OIPEACICHUS BUJIOB XMMHUYECKUX CBS3€H B M3MEPCHHBIX
COEMHEHMX (OJMHAPHBIX U KPATHBIX);

CdopMUpOBaHHOCTh TPUMEHEHHS TIOJOKEHUNW TEOpPUM XUMHYECKHX BemectB A. M.
ByTtnepoBa nnsi oOBsICHEHHs] 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W 3apsjia; 3aKOH
COXpaHEHUsI MacC BEIECTB;

cOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINUYCCKUE W
XMMUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTEICH PA3IUYHBIX KJIACCOB BEIIECTB (METaH, 3TaH,
STHJICH, TIPOIWJICH, areTuiaeH, OyraaueH-1,3, meTwiOyraauen-1,3, O€H30JI, METaHOJI, JTaHOI,
ATHJICHIJIMKOJIb, TIIUIEPUH, (DEHOJI, alleTalbIeIu]], MypaBbHHAs U YKCYCHAsl KUCJIOTHI, TIIFOK03a,
Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHASI KUCJIOTA), WILTFOCTPUPOBATh TEHETUIECKYIO CBS3h MEXKIY
HUMH YpPaBHEHHSIMH B COOTBETCTBYIOIIEM KPUTEPHUHOM KOA(PQPUIIMEHTE C HCIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYII;

cOpMyIMpPOBaHHBIE XapAaKTEPUCTHUKH XapaKTepU30BaTh HCTOUYHUKU YIIEBOJOPOIHOTO
ChIpbst (He(Th, IPUPOHBII I'a3, YTOJIb), CIOCOOBI UX TEPEePadOTKU U MPAKTHIECKOE IIPUMEHEHHUE
nepepaboTKH MPOIYKTOB;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH PacueThl MO XMMUYECKHM ypaBHEHHMAM (Macca,
00bEM, KOJIMYECTBO HCXOJHOIO BELIECTBA MJIM COCTOSHHUS HPOAYKTa IO M3BECTHOW Macce,
o0beMy, KOJINYECTBY OJIHOTO u3 UCXOJIHBIX BEILECTB
WM MIPOJYKTOB B COCTOSIHUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAACIOT CUCTEMOU 3HaHWUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, TNPUMEHSIIOTCS B XUMHUM TPU HU3YYEHUU BELIECTB W HAyYHBIX HalpaBICHUI
(HaOnroneHue, W3MEpPEHHE, HKCIEPUMEHT, MOJEIUPOBAHME), HCIOJB3YIOT CHCTEMHBIE
XUMUYECKNE 3HAHUS ISl IPUHATHUS PEIICHUI B KOHKPETHBIX )KM3HEHHBIX COCTOSHUAX, BOIIPOCAX
C BEILIECTBAMH U UX IPUMEHECHHUS;

c(OPMHPOBAHHOCTh YMEHHI COOIIOAET MpaBHIIa UCIIOIb30BAHUS XUMHUYECKON OCY bl U
1a00paTOPHOTrO 000PYIOBaHMS, a TAKXKE IpaBUiIa OOPAIEHUs C BEIIECTBAMH B COOTBETCTBUM C
SHEPrUYHBIMH pe3yJIbTaTaMU JIaA0OPATOPHBIX XUMUYECKUX IKCIIEPUMEHTOB;

cOpPMUPOBAHHOCTh YMEHUW TMJIAHUPOBATH W MPOBOAUTH XUMHUYECKUN HKCIIEPHUMEHT
(mpeBpaiieHre BEMIECTB NPH HArpeBaHWU, TIOJTyYEHHWE OJTHJIIEHa W H3yYCHHE WX CBOWCTB,
KauecTBO OMpPE/EICHUS BEIIECTB, JCHATypalus OCIKOB MPH HATPEBAHHH, [[BETHBIC MEXaHU3MBI
OCJIKOB) B COOTBETCTBHH C OOMICTIPUHITHIMA METOJJaMU O€30MTaCHOCTH TIPH HarpEBAaHUU BEIIECCTB
1 J1abopaTOpHBIX MPUOOPOB, MPABUTEILCTBA PE3YJIBTATHl XUMHUECKOTO dKCIIepUMEHTa B (hopme
3aMMCH COOTBETCTBYIOIINUX BEHIECTB U (HOPMYJIHUPOBAThH BHIBOJIBI HA OCHOBE ITHUX PE3YyJIbTATOB;



c(OPMHPOBAHHOCTh YMEHMH TIIATEIbHO aHAIM3MPOBATh XUMHMUYECKYI0O HH(OPMALHIO,
M0JTy4aeMy0 U3 pa3HbIX HCTOYHUKOB (Cpe/ICTBa MaccoBOi nHpopmaiuu, uTepHer u npyrue);

CdhopMupoBaHHOCTh YMEHHI COOJIIOJAaeT TPaBUIIa SKOJIOTUYECKOTO JTUIEPTo TIOBEJCHUS B
ObITY M TpPYAOBOW JAEATENBHOCTH B LEISIX COXPAHEHHs CBOEro 3J0POBbS M OKpY’KarowLleH
MIPUPOJIHOM Cpefibl, 0OCO3HABATh OMACHOCTh BO3AEMCTBUSI HA KUBbIE OPraHU3MBbI OINPENEICHHBIX
OIIpE/ICJICHHBIX BEUIECTB, MOHMMAaTh MNoka3arenbHbll cMbica [I/IK, monumars Ha npumepax
METO/BI U IPENOTBpALaTh UX BPEIHOE BO3JCHCTBAE HA OPTraHN3M YEJIOBEKA. |

JUIsl O0YYaroIIMXCs C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS: YMEHUE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAX ITO3HAHUS MAaTEPHATBHBIX M IKOJOTHYECKUX
aCIICKTOB;

JUISL CIETIBIX U CIA0OBUISIINX YYAIIUXCS: HAYYUTHCS HCIOJIB30BaTh Pelbe(hHO-TOUCUHYIO
cuctemy, ooo3nadeHnyro JI. bpaiins 3anuceiBaet Gpopmyiry.

11 KJIACC
[Tpenmer pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMUeCcKasi XUMUSD OTPAXKAIOT :

c(OPMHUPOBAHHOCTh MPEJCTABICHUNA: O XMMHUYECKUX HCTOUYHUKAX €CTECTBEHHO-HAYYHOMH
KapTHHBI MHpa, POJIU XHMHUHU B TO3HAHWH TPHPOJBI, B PA3BUTHUU MBIIUICHUS W KYJIbTYPHI
JMYHOCTH, €€ (PYHKIMOHAIBHOM TpaMOTHOCTH, OOOCHOBAaHHOM MJISi PELICHUs MPaKTHYECKUX
3aJja4 ¥ 9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MIPUPOIHON CPELE;

obecrieunBaeT cHCTEMy OOCCICUCHHUs 3HAHWM, KOTOpas BKJIIOYaeT B  ceOs:
OCHOBOTIOJIATAONIUE MOHITHS (XUMUYECKHI AJIEMEHT, aTOM, HU30TOM, S-, p-, d- SJIEKTPOHHBIE
opouTamm aTOMOB, HUOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BeM, BAJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas CBSI3b (KOBaJleHTHas CBA3b) ,
HOHHAas1, MCETaJlJIMYeCKasd, BOI[OpOI[HaSI), KpI/ICTaJ'IJ'II/ILIGCKaﬂ pCIHéTKa, BUIBI XHWMHUYCCKOTO
KIIUMaTa, PacTBOPEHUE, SJIEKTPOIMTHI, HEIJIEKTPOIMTHI, SJICKTPOIUTUYECKAs IUCCOLUAINS,
OKHCJIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh YMEPEHHOTO pPEeXHMa, XMMHYECKOE pPaBHOBECHE);
TEOPUU M 3aKOHBI (TEOpHS SIEKTPOIUTUYECKON COLMAIU3alluu, MEePHOANYECKH 3aKOH
nuccunenta J[.M. MenaeneeBa, 3aKOH COXpPaHEHHS MacC BEIIECTB, 3aKOH COXPAHEHUA U
MPEeBpAIICHHUs] SHEPTUU MPH PEaKIUAX pPEeaKiuii), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK
XUMHH, MHpOB033peH‘~IeCKI/I€ 3HAaHUA, KOHCTI/ITYIII/IOHHOCTI) B OCHOBC IMTOHUMAHUS HpI/I‘-II/IHHOCTI/I n
CUCTEMHOCTH, (aKTOJOTUYECKUE CBEACHMS O CBOMCTBAaX, COCTaBe, MOJTYYEHHH M 0€30MacHOM
HUCITIOJIB30BAHUN yCTOI\/'I‘II/IBI)IX HGOpFaHI/ILICCKI/IX BCIICCTB B 6I)ITy 158 HpaKTquCKOfI HCATCIIBHOCTHU
YyeJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUH BBISBIISCT XapaKTEPHBIC MPU3HAKU TOHITHH, COXPAHSET HX
B3aUMOCBA3b, COOTBCTCTBYIOINHC IIOHATHA IIPHU OHNHMCAHWU HCOPraHMYCCKUX BCIICCTB H HUX
SIBJICHHI;

c(OpPMUPOBAHHOCTh YMEHHUH HCIONb3YyeT XHMUYECKYI0 CHUMBOJIUKY JJISi COCTaBIICHUS
¢dopMyn BelecTB M OCHOBHBIX MpPHUYMH, cHcTeMarhdeckyio HomeHknarypy (MIOITAK) u
TpUBHAJIbHBIC HA3BAHUS OTJEJIbHBIX HEOPraHMYECKUX BEHIeCTB (yrapHbIH ras, YIrJIEeKHCIbIN ras,
aMMMaK, TaiiéHas U3BeCTb, HeraléHast U3BECTb, MUThEBAs COAA, TUPUT U APYTHE);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OMPEACIICHUS BAJICHTHOCTU U CTCIICHU OKHCJICHHUA 3JICMCHTOB
B COCAMHCHHUAX HYCTBCPTHOIO0 COCTaBa, BHA XHUMHYCCKOU CBSI3H (KOBaJ'IGHTHaSI, HOHHasd,
MCTAIIIMYCCKad, BO,Z[OpOI[HaSI) B COCIUMHCHMAX, THUIIA KpHCTaHHH‘ICCKOﬁ peH_IéTKI/I KOHKPCTHBIX



BEILIECTB (aTOMHAs, MOJEKYJspHas, MOHHAas, METa/IMuecKas), XapakTepa cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEUIECTB. COCTMHEHUS,

c(OPMUPOBAHHOCTh YMEHUH COXpPAHSET MPHHAJICKHOCTh HEOPTaHUYECKUX BEHIECTB TIO
UX COCTaBY K OIpENEICHHOMY KJIacCy/TpyIIaM COeIWHEHUH (MPOCThIe BEIIeCTBAa — METAJUIbI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUSI, KUCIOTHI, aM()OTEpHBIE TUAPOKCHUIBI, COJIHN);

ChopmupoBaHHOCT, YMEHHH pacKpbIBAeT CMBICT Tmepuoamudeckoro mpasa JI. U.
MenpeneeBa U BBIBECTH €r0 CHUCTEMATHU3HUPYIOIIYIO, OOBSICHUTEIbHYIO M MPOrHOCTUYECKYIO
byHKIUIO;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaATh JIEKTPOHHOE CTPOSCHHE aTOMOB JIEMEHTOB
aneMeHToB 1—4 nepuonoB Ilepuoguueckoil cucremel snemenToB J[. M. MenaeneeBa, ucnosnp3ys
MOHITUS «S-, pP-, d-2JIEKTPOHHBIE OpPOUTAIN», «IHEPreTUYECKHE YPOBHU», OOBICHAS
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTAPHBIX 3JIEMEHTOB M MX CBSI3€M IO MEepHojiaM U
rpynnam [lepuoanueckoit cucteMsl 3eMeHTapHbIX 1eMeHToB J[. . Menaeneesa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA
HEOpPraHMYECKUX BEILECTB Pa3IUYHbIX KJIAcCOB, MOATBEP)KIAaTh CYIIECTBOBAHHE I'€HETUYECKOU
CBSI3U MEXJy HEOpPraHMYeCKUMH BEIECTBAMHM C IOMOIIbI0 COOTBETCTBYIOIIUX (U3NUYECKUX
MIPUYHH;

pa3paboTaHHBIE METOJBI ONPEACICHUS XUMHYECKOTO COCTOSIHHUS TI0  Pa3IUYHBIM
BO3JCHCTBUSAM (KOJIMYECTBO M COCTaB pEarupymollux BEHIeCTB, TEIJIOBOE BO3JIEHCTBUE,
OOYyCJIOBJICHHOE  CTENEHbIO  OKHUCJICHUS  DJIEMEHTOB,  OOPAaTUMOCTBIO,  pa3IMYHBIMU
KaTajau3aTopamHu);

CCbOpMPIpOBaHHOCTI) YMGHI/Iﬁ COCTaBJIAACT YpPaBHCHHA Ppa3JIMYHBIX THUIIOB, IIOJIHBIC U
COKpaH_IéHHBIG YpaBHCHHUSI HOHHOT'O O6MeHa, yCiIoBUs CYHICCTBOBAHHWA, HPHU KOTOPBIX 3TH
COCTOSIHUA UAYT 1O KOHIA,

COPMUPOBAHHOCTh ~ yMCHHM  TIPOBEICHHUS  HWCCJICIOBAaHUM,  IMOATBEPIKIAIONIUX
Ka4EeCTBEHHBIM COCTaB Pa3JIMYHBIX HEOPIaHWYECKUX BELIECTB, PACIO3HABATH OIBITHBIM ITyTEM
HOHBI, TPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHUU PACKPBIBACT CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX
METOJIOB MIOCPEICTBOM COCTaBJIeHUsI OanaHca OanaHca 3TUX 0alaHCOB;

c(OPMUPOBAHHOCTh YMEHHUH OOBICHSET AMHAMUKY HKOHOMUYECKOTO COCTOSHUS OT
pa3nu4HbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHUYECKOTO PaBHOBECHUS B 3aBUCHUMOCTHU OT
BHeUIHUX BozaeiicTBuil (mpunuun Jle larene);

c(hOPMUPOBAHHOCTh YMEHHUN XapaKTePU30BaTh XUMHUYECKHE TPOIECCHI, COTJIACOBAHNUE HA
OCHOBE TPOMBIIUIEHHOTO TOTYyYeHUsI CEPHOM KUCIOTHI, aMMHAKH, a Takke ChOPMUPOBAHHOCTD
MpeACTaBICHUN 00 OOIMX HAayYHBIX MPUHIUIIAX W HKOJIOTHYECKUX MpoOIeMax XMMHUYECKOTO
MIPOM3BOJICTBA;

CdhopMupOBaHHOCTH YMEHHUI MTPOBOIAMUT PACUETHI C MCIIOIH30BAHHEM IOHITUI «MaccoBast
JI0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta3a MPH XUMHUYECKUX PEaKIUsIX, MacChl
BEIIECTBA MM 00BEMa Tasa 10 U3BECTHOMY KOJHMUYECTBY BEIECTBA, MAacChl WIIM 00BbEMa OHOTO
U3 BEIIECTB B (PM3MYECKHX BEIIECTBAX, TEIUIOBOTO 3((dekra Ha OCHOBE COXPAHEHHS MAacChl
BEIIIECTBA, IPEBPAIICHUS H COXPAHEHUE YHEPTHH;



c(hOpMUPOBAHHOCTh YMEHHI COOTIOAET MPaBHIIa MCIIOIb30BAHMS XUMHUYECKON MOCYIbI U
abopaTOpPHOTO 000PYIOBAaHMS, a TAKXKE TIpaBUiIa OOPAIICHHsI ¢ BEIIECTBAMH B COOTBETCTBHUH C
SHEPTUYHBIMH PE3yJIbTaTaMH JJA0OPATOPHBIX XUMUYECKUX IKCIIEPUMEHTOB;

C(OPMHPOBAHHOCTh YMEHHWH IUIAHUPOBATH W TPOBOJUTH XUMHUYECKHH OSKCIIEPHUMEHT
(pa3paboTka mepokcuaa, OObSIBICHHOTO B pa3pabOTKe KaTaau3aTropa, OMpe/eJIeHue pacTBOPOB
BEIIECTB C TOMOIIBI0 YHHBEPCAIBHOTO WHAMKATOPA, BJIMSHUEC Pa3IMUHBIX (HAKTOPOB Ha
CKOPOCTh XHMHYECKOTO COCTOSIHHS, COCTOSSHHE€ HOHHOTO OOMEHAa, KauyeCTBEHHOE COCTOSHHE
cyibdar-, KapOOHAT- U XJIOPUI-aHHOHOB, HA KATHOH aMMOHWUS, PEIICHHE YKCIIEPUMEHTAITBHBIX
3aj1a4 o treMaM «Metamnel» U «Hemeramibny) B COOTBETCTBUU C OOILENPUHSTHIMU NPaBUIAMU
TEXHUKA O€30MacHOCTH TIPH HCIOJb30BAaHUM HYHEPIeTUUYECKUX BEIIECTB M J1a0OpaTOPHBIX
YCTAaHOBOK, pPE3yJbTaTbl XUMHWYCCKOI'O OJSKCICPUMCHTA B (1)0pMe 3anmcen COOTBETCTBYIOIINUX
BEIIECTB ¥ (hOpMyIMpOBaHHS BHIBOJIOB HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM TIIATEIbHO aHAIU3HPOBATh XUMHUYECKYI0 HH(MOpMALHIO,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEeACTBA MaccOBOM KoMMyHUKauuu, WHTEepHET u

IpyrHue);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/IaeT MpaBuiia 3KOJOTUUYECKOTO JUAEPTo MOBEIECHUS B
OBITY M TpPYAOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS CBOErO 3J0POBBS M OKpY’KarowlleH
MIPUPOJIHOM Cpefibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS Ha KUBBIE OPraHU3MBbI OIpEIEICHHbBIX
BELIECTB, MOHUMasA cMblca nokasarens [1/IK, moscHATe Ha mpuMepax MeTOAbl PyKOBOJCTBA U
MpeI0TBpaIlaTh UX BPEIHOE BO3/ICHCTBUE HA OPraHU3M YeJIOBEKa;

JJIA 06y‘IaIOHH/IXC$I C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbsA: YMCHUC MNPUMCHATH
3HAaHUSA 00 OCHOBHBIX AOCTYIIHBIX MCETOAAaX IIO3HAHWA MATCPUAIBHBIX U 3SKOJIOTHYCCKUX

ACIIEKTOB;

JUTSL CIIETIBIX U CITA0OBUISIIINX YYAIIUXCS: HAYYUTHCS MCIOJB30BaATh PElbe(hHO-TOUCUHYIO
cuctemy, obo3Hauennyto JI. bpaiins 3anuceiBaeT Gpopmyy.

I[OHOJIHI/ITCJILHQH Jureparypa IJid YIUTeIst
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Bbyukyc I1.®d. Knura st yteHust no opranndyeckoit xumuu — M.: [Ipocsemienue, 1985

2. XKupsxkos B.I'. Oprannueckast xumus. —M.: [Ipocsemenue, 1983

JIunun P.A., SIxkumosa E.E., BoporaukoBa H.A. Xumusa. Meronuueckue marepuaisl 10-11

kiaccol. - M.:[Ipoda, 2000

4.  Hazaposa I'.C., JlaBpoBa B.H. Ucnonp3oBanue yueOHOro 060py0BaHHs Ha MPAKTUIECKIX
3aHATHAX 10 XuMun. —M., 2000

5. Jluguu P.A u ap. Xumus. 10-11 knacesl. Junaktuueckue matepuaisl (Pemenue 3anau). —
M.: Ipoda,2005.

6. Jlugun P.A., Maprynuc B.b. Xumus. 10-11 knaccel. JJunaktuueckue matepuaisl. (TecTs
¥ IpoBepoYHbIe 3amanus). — M.: Jlpoda, 2005.

7. Apremenko A.M. Opranumueckas xumusi: Homenkiarypa. M3omepus. DieKTpOHHBIE
addextrr. — M.: JIpoda, 2006.

8.  Cyposuesa P.I1. u qp.Xumus. 10-11 xiaccel. Hoeie Tectsl. — M.: [Ipoda, 2005.

9. Panpeuxuii A.M. Kontposbsabie paboTsl mo xumuu B 10-11 knaccax: [TocoOue mist yaurens.
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— M.: [Ipocsemenue, 2005.
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ManpimikuHa B. 3anumarensHas xumusi. Heckyunsiii yueObuuk. — Cankt-IlepteOypr: Tpuos,
1998.

Aptemenko A.W. Y auBuTeNbHBIA MUp opranuueckoit xumuu. — M.: JIpocda, 2005.

Amuk6epona JI.1O., Pykk H.C.. [Tone3nas xumus: 3agaun u ucropus. — M.: JIpoda, 2006.
Crenun b.J1., Anmuk6eposall.}O.. 3annmarenbHble 3a1aHus U 3 (HEKTUBHBIC OMBITHI 10 XUMUH.
— M.: Jlpoda, 2005.

Aptemenko A.U. [IpumeHeHne opranndeckux coequHeHuit. — M.: JIpoca, 2005.

KapmioBa A.A., Jleekun A.H. Opranudeckas Xumus: WUTIOCTpupoBaHHbIN Kypc: 10(11) kmacc:
noco6wue st yuamuxcs. — M.: [Ipocsemenne, 2005.

Vmxkanosa B.H., Moanuauc H.B. Xumus: KonkypcHble 3amanus u orBerhl: Ilocobue s
noctynarmomux B BY3s1. — M.: [Ipocsemenue, 2005.

KoHnTpoJb 3a ypoBHEM 3HaHMIl yyalllMXcCsl NPELyCMAaTPUBAECT MPOBEACHUE NMPAKTUYECKHX,
KOHTPOJIBHBIX pabOT M TEKYLIMX CaMOCTOSITENIbHBIX paboT B paMKax Ka)J0W TeMbl B BUJE
¢dparmenTa ypoka.

MOHMTOPUHT YPOBHSI 00YYEHHOCTH M KauecTBa 3HAHUM yUalllUXCs M0 y4eOHBIM YETBEPTSIM.
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