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HOACHUTEJIBHASA 3AITUCKA

[IporpammMa 10 XMMHHM Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit dDeaeparnuu», TpeOOBaHWM K pe3ysbTaTaMm
ocBOCHHS (heepaibHONM 00pa30BaTEIPHONW MPOTPAMMBI  CPETHETO OOIIero
oopazoBanust  (D®OIlI  COO), npencraBiaeHHbix B DexepanbHOM
rocyjapctBeHHOM oOpasoBatenbHOM cTangapte COO, ¢ yuérom Konnenuuu
npenojaBanuss  ydeOHoro mpeamera «XuUMHS» B 00pa3oBaTeNIbHBIX
opranmsauusax  Poccuiickon — depepauuu, — peamu3yrOlIUX  OCHOBHBIC
oOpa3oBarenbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJ0XKEHUN «CTpaTeruu pa3BUTUs
Bocriutanusi B Poccuiickoii @epepanuu  Ha nepuoa go 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEIEICHUIO
oOmelt crpareru OOYy4YeHUs, BOCIHMTAHHS W Pa3BUTUA OOYYAIOIIMXCS
cpeAcTBaMH y4deOHOTo mpeaMera «Xumus»y mist 10—11 kmaccoB Ha 0a3oBOM
YPOBHE  COCTaBWIM  KoHUenTtyanbHble Tnonoxkenus @OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIel, COAEpKaHUs, pE3yJbTaTOB OOyYEHHUS W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTebHON OpraHU3alliM, SBJISETCS HEOThEMJIEMON YacThi0 UX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEPIIAIONIAM JTallOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TMPHUPOJbLI, (HOPMUPOBAHHMS MHPOBO33PECHHSI U 0OIIEH
KyJIbTYphl YEJIOBEKAa, a TaKXKe JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBBIO U MPUPOAHON cpene. Peanusyercs xumuueckoe o0pa3oBaHue
oOyJarommuxcsi Ha YpOBHE CpeaHero ooOmero o0pa3oBaHUs CpeACTBAMU
yaeOHOrOo mpenMera «XHUMHUS», COAEPNKAHUE H TOCTPOECHUE KOTOPOTO
ompeseieHbl B MPOTPaMME IO XMUMHUH C YYETOM CIEeNU(PUKA HAYKH XUMHH, €€
3HAQ4YCHUS B TTO3HAHUU MPUPOJIbI U B MaTEPUAJILHON JKU3HU OOIIECTBA, a TAKXKE C
yd€ToM OOIMX TIeJedl U TMPHUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpesiHero oouiero oopazoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 pojb B
COBPEMEHHOW LIMBWIIM3ALMH, B CO3JaHUN HOBOM 0a3bl MaTepraIbHON KYJIbTYPBHIL.
Ona BHoOcUT CBOM BKJIad B (DOPMUPOBAHHME PALMOHATIBLHOTO HAYYHOIO
MBIIIJIEHUS, B CO3/JaHUE 1IEJIOCTHOTO MPEJICTABIICHUS 00 OKpYKAIOIIEM MUPE Kak
0 €IMHCTBE MPHUPOIBI M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMHH Ha OCHOBE
MMOHMMAHUSl BEHIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHpPa, OCO3HAHUS



B3aUMOCBSI3M MEXKIY CTPOCHHMEM BEIIECTB, UX CBOWCTBAMH W BO3MOXHBIMH
00J1aCTAMU TPUMEHEHUS.

TecHOo B3aMMOIEWCTBYS C APYIMMH €CTECTBEHHBIMH HayKaMH, XUMUS
CTajla HEOThEMJIEMOW YacThbl0O MHUPOBOU KYJIbTYPhI, HEOOXOJAUMBIM YCIOBUEM
YCIIEITHOTO TPYyJa W KU3HU KaXKAoro wieHa oOmectBa. COBpeMEHHas XUMMUS
KaK HayKa CO3MJaTelbHas, KaK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJICHA Ha
pelieHrne TII00ambHBIX TPOOJEM YCTOMYMBOTO pa3BUTHS 4YEJIOBEYECTBA —
CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBOM, IKOJIOTUYECKON O€30MacCHOCTU U OXPaHBI
310POBB.

B coorBercTBUM C OOIIMMHU LENSIMU M NPUHLIUIAMH CPEAHETO OOILEro
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi
YPOBEHb M3YYEHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYIbTYPHYIO
HOJATOTOBKY  OOydalIiuxcsi,  HEOOXOAUMYIO UM Uil  BbIpaOOTKH
MHUPOBO33pPEHYECKUX OPUEHTUPOB, YCIEHIHOIO BKJIIOUYEHHS B JKM3Hb COLMyMa,
MPOJIOJDKEHNS  00pa3oBaHUs B Pa3MYHBIX OOJACTAX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBislOIUMHA  NpeaMeTa «XUMUs» SBISAIOTCS 0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOm@as M HeopraHUYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMA 3HAHUM M0 HEOPTaHMYECKOW XMMHH (C BKIOYEHUEM 3HAHUN U3 00IIeH
XUMUH) U Oprannyeckor xumuu. GopmMupoBaHue JaHHON CUCTEMbI 3HAHUU MPU
U3yYEHUU TMpeAMeTa O00ecleynBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETro
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIMX MOHATHI, 3aKOHOB U TEOPUM XUMUH.

CrtpykTypa comepxaHusi KypcoB — «Opranudeckass xumusi» u «O0mias u
HEOpraHuyeckas XUMHs» CPOPMHUpPOBAaHA B MPOrpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOr0 TMOJX0/la K HU3YYEHHUIO Y4YeOHOTO Marepuaia u O0OyCIOBJIEHA
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTMEM 3HAHUH HA  ONpPEAEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYeCKOW XHMHH BEILECTBA
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOCHUS OPTaHUYECKHUX
COCIMHEHMM, a TakXe Ha YPOBHE CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX
nOpeacTaBlieHuid O cTpoeHuu BemecTB. CBelneHus 00 H3y4aeMbIX B Kypce
BELIECTBAaX [JAIOTCd B Pa3BUTUM — OT YIJIEBOAOPOIOB JI0 CJOKHBIX
OMONIOTUYECKH AaKTUBHBIX COeAMHEHWH. B Kypce opranmueckoid XUMHH
MOJIYYalOT pa3BUTUE CPOPMUPOBAHHBIE Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl TMEpBOHAYalbHbIE TMPEACTABICHUS O XUMHUYECKOH CBS3H,
KJIAaCCU(UKALMOHHBIX MPHU3HAKAX BELIECTB, 3aBUCUMOCTH CBOICTB BEILLECTB OT
UX CTPOEHUS, O XUMUYECKON PEAKLUU.

[lon HOBBIM yriaoM 3peHHs B Mpeamere «XuUMus» 0a30BOro ypoBHS
paccMaTpUBAETCs HM3YyYEHHBIH HAa YpPOBHE OCHOBHOTO 00I11ero oOpa3oBaHUS



TEOPETUYECKU MaTtepuall M (DAKTOIOTUYECKUE CBEACHUSA O BEIIECTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0Imas u HeopraHudecKas
XUMUS» O0y4YaroUMMCsl TPEJAOCTABIISIETCS BO3MOXHOCTh OCO3HATh 3HAUCHHE
NEPUOJUYECKOTO 3aKOHA C 0OIETEOPETUUECKUX U METO0JIOTMUECKUX TTO3UIIHH,
ry0ke TOHSTh HCTOPUYECKOE H3MEHEHHE (YHKIMH STOro 3akoHa — OT
o0oO0mIaroiei 10 00bACHAIONMEH 1 IPOTHOZUPYIOUICH.

Ennnas cucreMa 3HaHUM O BaXKHEWIIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W MPUMEHEHUH, & TAKKE O XMMUUYECKHX PEAKIMIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTEKaHWsl JomnoyHseTca B Kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJEpKaHUsA, UMEIOIIMMU KyJIbTYpOJOTHUECKUNA M TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
IPYTMMHM HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBHON M MPAKTUUYECKOU
JIESTETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBXKECHHS K MPOIECCY
TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUECKUX MPUIIOKEHUN XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OONIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKU OCMBICIMBATh UH(OPMALIUIO U
NPUMEHATh €€ ISl TIONMOJIHEHUS 3HAHWM, pPEIICHUS MHTEIUICKTYaIbHBIX M
AKCIEPUMEHTANIbHBIX HCCIIEIOBATENIbCKUX 3aJady. B 1enoM conaep:KaHue
y4eOHOTO TpenMera «XuMHUs» JaHHOTO YPOBHSI M3y4Y€HHUS OPUEHTHPOBAHO Ha
dbopmupoBaHre y 00y4YaIOIIMXCSI MUPOBO33PEHYECKOM OCHOBBI JIJIsl IOHUMAaHUS
dbunocopckux UaeH, TaKMX KakK: MaTepPUAIbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYEeCKOTO MHUpPa, OOYCIOBJICHHOCTh CBOMCTB BEHIECTB HX COCTaBOM H
CTPOCHHUEM, I[103HABAEMOCTh NPHUPOJHBIX SBICHUN NYyTEM OHKCHEPUMEHTa H
pelIeHUs] TMPOTHUBOPEYMH MEXIy HOBBIMHU (aKkTaMH U TEOPETHUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMUU B PEIICHUU SKOJOTMUYECKUX MPOOIIeM,
a Takxke MpoodsieM COEPEeKEHHS DHEPreTUUECKUX PECYPCOB, CHIPhS, CO3JaHUS
HOBBIX TEXHOJIOTMI U MaTE€pUaJIOB.

B mnnaHe pemeHusi 3amady  BOCHUTAHUA, PAa3BUTUS W COLMAM3ALUU
00y4YaroIMXCsl MPUHATHIE MPOrPAaMMON MO XHUMHH TOJIXOJbl K OINpPEACICHUIO
COJICp)KaHUSI M TIOCTPOCHHUS TpeaAMETa MpeaycMaTpuBaroT (HOPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUM, HMEIOMMX 0a30BO€ 3HAYEHUE IS
Pa3IUYHBIX BUJOB JEATEILHOCTH: pEIIeHUs NpoOseM, TMOWCKa, aHaau3a |
00paboTku  WHGOPMAIIMH, HEOOXOJUMBIX JUII  NIPHOOPETEHHs]  OIBITa
PAKTUYECKON M HCCIAEAOBATENbCKON NIEATEIbHOCTH, 3aHUMAIOLIEH Ba)XXHOE
MECTO B MO3HAHUU XUMHUH.

B npaktuke mnpenojgaBaHusi XMMUHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsi, TaK W Ha YPOBHE cpeaHero ooOmero oOpa3oBaHus, TpU
ONPENICIICHUHN COJIEPKATEILHON XapaKTEPUCTUKHU M€l H3ydeHUus MpeaMera
HalpaBJICHUEM TIEPBOCTENIEHHOW 3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS



dopMupOBaHHE OCHOB XUMHYECKOW HAyKH KakK o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUUYECKON JESITEIIbHOCTH 4YEJIOBEKa W KakK OJHOrO U3
KOMIIOHEHTOB MHpPOBOU KyJnbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOM
NOAXOJ K ONpPENENICHUIO LeJIed M3y4eHUus MNpeIMeTa SBISIETCS BIIOJIHE
ONPaBIAHHBIM.

CoryiacHO TaHHOM TOYKE 3pEHUs TJIABHBIMU LIEJIAMH W3Y4YEHUS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (QopMupoBaHUE CHUCTEMbl XMMHYECKMX 3HAHUUA Kak BaKHeUIen
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOM
JeKaT KIIIOYEBbIE MOHATHUS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHME SI3bIKa HAYKH, YCBOCHUE W MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHHIT MUPOBO33PEHUECKOTO XapaKkTepa, O3HAKOMJIEHUE C HCTOPUEHN
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHME U pa3BUTUE IMPEACTABICHUM O HAyYHBIX METOJaX
MO3HAHUS BELIECTB M XUMHUYECKUX peakUuid, HEOOXOIUMBIX s
NpUOOpPETEHUs YMEHHU OpPUEHTUPOBATbCA B MHUpPE BELIECTB U
XUMHUYECKUX SIBJIICHUW, UMEIOUIMX MECTO B MPUPOJE, B IPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTME YMEHUH M CHOCOOOB  JESATENBHOCTH, CBSI3AHHBIX C
HaONIOAEHUEM W OOBSICHEHHMEM  XHUMHYECKOTO  SKCIEPHUMEHTA,
cOOJIF0ICHUEM TMPaBWI 0€30MacHOTO 0OpAIleHHS C BEIIECTBaMHU.

Hapsny ¢ 3THM, conepkareiibHas XapakTepUCTUKA IeJled M 3aj1ad
U3Y4YECHMS MpEeaMeTa B MporpaMMe Mo XMMHHM YyTOYHEHA M CKOPPEKTUPOBAaHA B
COOTBETCTBUM C HOBBIMU MPHOPUTETaMU B CHCTEME CpEIHEro oOIIero
oOpazoBanus. CeroHsi B NpeNnojaBaHud XMMHUU B OOJbIIEH CTENeHU OTIAETCA
OpEeArnoYTeHUe  MPAKTUYECKOM  KOMIIOHEHTE  cojaepkaHusi  oOydeHws,
OPUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMMYCKHHKAa 001€00pa30BaTeNIbHOM
OpraHW3alliM, BIAJICIONIETO HE HA0OpOM 3HaHWUW, a (YHKIHOHATHHOU
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMU aKTUBHOTO MOJIYYSHUS 3HAHUM
U IPUMEHEHUS UX B pEabHOM JKU3HM JIJIsl PEIlIeHUs MPAKTUUECKHUX 3a/1ay.

B cBs3u ¢ 3TUM npu U3ydEeHUHM MpeaMera «XUMUs» JIOMUHHUPYIOIIee
3HaYeHHUe MPUOOPETAIOT TaKKe LENH U 3a]a4H, KaK:

ajanrtanus OOyYaroIIMXCS K YCJIOBHSAM JIUHAMHYHO Pa3BUBAIOLIETOCS
Mupa, (opMuUpOBaHHE MHTEIUIEKTyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbBHOMY  IPUHSATHIO
IPAMOTHBIX PELIEHUA B KOHKPETHBIX >KM3HEHHBIX CUTYalUSX, CBA3AHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

dopmupoBanne y oOydaloOmUXCs KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIMI), MMEIOIIMX YHUBEpPCAJbHOE 3HAYEHHUE JIJISl Pa3IMYHBIX BHUJIOB



JESITeIbHOCTU: PEIIeHUs TpoOieM, TIOUCKa, aHanu3a 1 00paboTku nH(pOpMaluy,
HEOOXOAMMBIX [IJI1 MPUOOPETEHHUS OIbITa NEATCILHOCTH, KOTOpas 3aHWMAcT
BOKHOE MECTO B TIO3HAHWW XHUMHUH, a TaKXKe JIA OIEHKH C TTO3HIIUMA
AKOJIOTUYECKON O€30MacCHOCTU XapaKTepa BIUSHUS BEIIECTB U XMMHYECKHUX
IIPOLIECCOB HA OPTaHU3M YEeJIOBEKa U IPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBLHBIX UHTEPECOB, MHTCIUIEKTYATBHBIX U TBOPUYCCKUX
CIOCOOHOCTEN O00ydarolmuXcs: CHOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh
HOBBIC 3HAHUS O XUMHUU B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTIMH,
UCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHHM JIs TOUCKA H
aHanu3a ydyeOHOM ¥  HAYYHO-TIONMYJISIpHOM WHGOpPMAIMM  XUMHYECKOTO
COJIEpKaHUS;

dbopMupoBaHHE€ U pa3BUTHE Yy OOYYAIOUIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HaOI01aTeTbHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJMMBbI, B YACTHOCTH, MpU IUIAHUPOBAHUMU U
MIPOBEICHUH XUMHUYECKOTO IKCIIEPUMECHTA;

BOCIIUTAHHWE Yy OOyYarolmuxcsi YOeXKIEHHOCTH B T'YMaHUCTHYECKOU
HaIPaBJICHHOCTH XWMHUH, €€ BOXKHOW POJIM B PEIICHUHU TIIOOATBHBIX TPOOIeM
PaIMOHAIIBHOTO MTPUPOIOTIOIB30BaHUSI, TTOTIOJHEHUS YHEPTETUYECKUX PECYPCOB
U COXPaHEHMUsS] TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTU
OEepeKHOTO OTHOIIEHUS K TIPUPOJIC U CBOEMY 3JI0POBBIO, a TAKKE TIPUOOPETCHUS
OTBITa WCIOJIb30BAHUS TIOJYYCHHBIX 3HAHWUW JUISI TIPUHATHAS TPAMOTHBIX
pEIICHUI B CUTYalMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOGHOoM maHe cpemHero o0Omiero oOpa3oBaHUS TPEIMET «XUMH
0a30BOTO ypOBHA BXOJUT B COCTaB MpeaMeTHOW obnactu «EcTtecTBeHHO-
HayYHBIC TIPEAMETHD.

OO6miee 4yuciI0O 4YacoB, OTBEACHHBIX JJISI M3YYEHHUS XUMUM, Ha 0a30BOM
YpOBHE cpeiHero oo1miero oopazoBanusi, cocrapiser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHnyecKor XUMHUHN: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE
B IOJIyYEHUHU HOBBIX BELIECTB M MaTEpHaNOB. Teopus CTPOECHUsI OPraHUYECKUX
coennHeHnid A. M. bBytnepoBa, €€ OCHOBHbIE MNOJOXKEHHs. CTPYKTYpHBIE
(opMyJibl OpraHu4ecKuX BewecTB. [ oMosorus, nusomMepusi. XUMHUECKast CBSI3b B
OpPTraHUYECKUX COCTUHEHUAX — OJTMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue 0 KJ1accu(pUKaIuu OPTaHUYECKUX BEIIIECTB.
Homenknarypa oprannyeckux COeIUHEHHUH (cucTeMaTudeckas) 1 TpUBUAIbHbBIE
Ha3BaHUS BAXHEHIIMX MPEACTABUTENEH KIACCOB OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M MX MPEBPAILCHUMN:
O3HAaKOMJIEHHE C O0pa3laMy OpPraHMYECKHUX BEUIECTB M MaTepuajaMy Ha MX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJ OpPTraHMYECKHUX BEIIECTB, HAOJIOJCHHUE H
ONKMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO IMPEBPAIICHUID OPraHUYECKUX
BEIIECTB IIPU HarpeBaHUH (IUIaBJIEHUE, OOYTJIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTUYECKUH psAx. MeTtaH m 3TaH —
MPOCTEUIINE TPEICTABUTENN AJIKaHOB: (DU3MYECKME M XHMMHUYECKHE CBOICTBA
(peakuuu 3aMelleHHs W TOPEHMs), HAXO0XKICHHE B IPUPOAE, MOJIYyYEHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM Psifl. DTUJIEH U MPOIUJIEH —
OpoCTEeNIINEe MPEICTABUTENN AJIKEHOB: (M3MYECKHME M XUMHUYECKHUE CBOMCTBA
(peakuuu THIPUPOBAHMS, TaJOT€HUPOBAHUS, THApPATAlUU, OKHUCICHHUS W
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: 0ytaauen-1,3 u metunOyraaueH-1,3: ctpoeHue, BaxHemme
XMMUYECKUE CBOMCTBA (peakuus noaumepusanun). [lomydeHnrne CHHTETUYECKOTO
Kay4yyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH psi.
ALleTWIIEH — NPOCTEUIIHNI MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE,
¢uznyeckue W XUMHUYECKHME  CBOMlcTBa  (peakuuu  THIPUPOBAHUS,
raJIor€HUPOBAHNUS, TUIPATALINU, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apenbl. beH3on: cocTaB, CTpoeHHe, (PU3NUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TaJOreHUPOBAHHUS M HUTPOBAHMS), MOJYyYEHWE W NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoicmea (peaxyuu



2aN102eHUPOBANUsT U HUMPOBAHUS), NoayueHue u npumerenue. TOKCHUHOCTH
apeHoB. ['eHeTnueckas CBS3b MEXIYy YIIEBOAOPOJAMM, NPUHAICKAIMMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble UCTOYHUKH YTIE€BOAOPONOB. IIpUpOaHBINA ra3 W MOIyTHBIE
HedTsubie Tazpl. HedTh n e€ npoucxoxaenne. CriocoOwl nepepaboTku HEPTH:
MIEPErOHKA, KPEKUHI (TEPMHYECKHUH, KaTAIMUTHYECKHI), mupoiau3. IIpoaykTel
nepepaboTku HePTH, HUX MPUMEHEHHE B NPOMBIIUICHHOCTH U B OBITY.
KameHnHslii yrosiabs 1 IpoAyKTHI €ro nepepadoTKU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX MPEBPAILLCHUMN:
O3HAaKOMJIEHHE C O0pa3lamMH IUIACTMACC, KAay4yKOB M PE3UHbI, KOJUIEKIHH
«Hedbts» u  «Yroap», MOACIMPOBAHUE MOJEKYJ  YrJIEBOJOPOJIOB H
raJIOT€HONPOU3BOJHBIX, MPOBEJCHUE IPAKTUYECKOH paboThl: MOIyYEHUE
JTUJICHA U U3yYEHUE €TO CBOUCTB.

PacuérHeble 3anaun.

Boeluucienuss mo ypaBHEHUIO XHUMHYECKOW peakuuu (Macchl, 00bEMma,
KOJINYECTBA UCXOTHOI'O BEUIECTBA WK MPOAYKTA PEAKIUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

IIpenenpHble OQHOATOMHBIE CHUPTBHL. MeETaHON W 3TAaHON: CTPOCHUE,
¢u3NuecKue M XHMMHYECKHE CBOMCTBA (pEaKIMU C AKTUBHBIMU METaJUIAMH,
raJIOreHOBOJIOPOAaMH, TOPEHHE), MpUMEHEHue. BoaopoaHble CBSI3U MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHNU3M YeJIOBEKa.

MHoOroaromMHple COMPTHI. OTWIEHIVIMKOJIb M TJIMLEPUH: CTPOECHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOAEWCTBHE CO IIETOYHBIMU
MeTaJUlaMH, Ka4yeCTBEHHAas PEaKIUsi HA MHOTOaTOMHbIE CIIUPTHI). [leficTBue Ha
opranusM yenoBeka. [[pumenenne ramuuepruHa v STUIIEHTJIUKOJIS.

@deHod: CTpOEHHE MOJIEKYJbl, (U3MUECKHMEe U XUMHYECKHE CBONCTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anpnerupl M kemouvl. DoOpManpIeruj, aueTAIbAETUI CTPOCHHUE,
(du3ruecKrue U XMMUYECKUE CBOMCTBA (PEaKIMU OKUCIEHUS M BOCCTAHOBIICHUS,
KauyeCTBEHHbIE PEAKIUH), OJTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpefeibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbUHas U
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NUECKHe U XUMUYECKUE CBOICTBA (CBOMCTBA,
olOlme s Kjacca KHUCJIOT, peakius dSTepudukanuu), TMOIydeHUEe U
npuMeHeHue. CTeapuHOBasi U OJIEMHOBAsI KUCIIOThHI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KHUCJIOT. Mplla Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX
MOIOIIIEE IEUCTBHE.




Crnoxubie 3Gupbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. [Haponun3
cnoxublX  3¢upoB. Kupel. T'mapomus sxkupoB. Ilpumenenue KHUpOB.
buonornueckas poJb :KUPOB.

VYrineBoapl: cocTtaB, KiaccuuKaius  yriaeBoAoB (MOHO-, JAU- H
noyivcaxapunbl). [7oko3a — MpoOCTEWIIMA MOHOCaxapull: OCOOEHHOCTH
CTPOCHHS MOJIEKYJIbI, (PU3NUECKHE U XUMUYECKHE CBOIMCTBA (B3aUMOACHCTBHE C
rugpokcuaom Meau(ll), okucneHrne aMMuaYHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIIOKO3bI), HAXOXKJIEHUE B MPUPOAE, IPUMEHEHHE,
ouonoruueckas poib. @otocunte3. OpykTo3a Kak U30MEP IIIOKO3BI.

Kpaxman u nemnrono3a kak npupoiabie noauMepsl. CTpoeHne Kkpaxmana u
nemunono3sl.  dusmveckne M XUMUYECKHME CBOMCTBA Kpaxmaina (THApPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3YYEHUSl BELIECTB U UX MPEBPAILICHHI:
IpOBeJICHUEe, HAOJIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHBIE PEAKIIMN OJTHOATOMHBIX CIIUPTOB (OKHCIIEHHE 3TaHOJIA
okcusnoM Menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHUCTBHUE TJIMIIEPUHA C
rugapokcugom wmeau(ll)), anpaernnoB (OKHUCIEHHME aMMUAYHBIM PacTBOPOM
okcuma cepebpa(l) u rumpokcumaom memu(ll), BlaumojeicTBue Kpaxmana ¢
MO0JIOM), TPOBEJEHUE TMPAKTUYECKON padOTHI: CBONCTBA PAcTBOpPa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHIO XHUMHYECKOW peaknuu (Macchl, 00bEMma,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKIIUN).

A3zoTcoaeprkale OpraHu4ecKue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEepHble  OpraHUYeCKue  COCIUHECHUSI.
Ou3NvecKue U XUMUYECKUE CBOICTBA aMHHOKHUCIOT (Ha MpUMeEpe TJIMIHMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTue!.

benku kak mpupoiHbIe BBICOKOMOJICKYJISIpHbIE coenuHeHus. [lepBuyHasi,
BTOpUYHAsI W TPETUYHAsT CTPYKTypa OeNKOB. XUMHUUYECKHE CBOWCTBA OECJIKOB:
TUAPOIIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS! BEUIECTB M MX MPEBPAILCHUIL:
HaOIIOZICHUE W OMUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OCJIKOB
IPY HArpeBaHUU, IIBETHBIE pEeaKIMU OEIKOB.

BricokoMouieKyJIsIpHbIE COeTUHEHUS

OcHOBHbIE  TOHATHS XMMHUU  BBICOKOMOJIEKYJISIDHBIX  COEIUHEHMUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPHU3ALUU, CPEIAHSISA
MoJieKyJsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHUN — MOJIMMEPU3ALIMS U TOJTMKOHAEHCALIHS.



DKCIEepUMEHTATBHBIE METOJbI W3YYCHHUS BEIIECTB W WX TMPEBpAIICHUN:
O3HaKOMJIEHHE C oOpa3laMud TPHUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,
IacTMace, KayuyKoB.

MeXnpeaMeTHBIE CBSI3H.

Peanm3amus MeXNpeAMETHBIX CBS3€H MPU N3yUYEHUN OPTaHMYECKON XUMUHU
B 10 Kjacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHSATHHN, TaK W MOHATUHN, SIBJSIONIAXCS CHCTEMHBIMHU TSI OT/ACITBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHSTHUS: SBJICHHE, HAy4HbIA (DaKT,
TUI0Te3a, 3aKOH, TEOpHs, aHajIu3, CUHTE3, KiacCUu(PUKalusi, MEePUOJIUYHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, IKCTIEPUMEHT, MOACIUPOBAHNE.

@dwuzuka: MaTepus, DHEPrHs, Macca, aToOM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUUECKU YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, Ouochepa, oOOMEH BEIIECTB B OpraHU3ME,
¢doTrocuHTE3, OMOJIOTMYECKH aKTUBHBIC BellecTBa (OETKH, YTIEBOMABI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TMOPOJbI, TOJIE3HBIE HCKOMAeMBbIE,
TOILIIUBO, PECYPCHI.

TexHoNOTHSA: THIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IHTAHUSA,
MOIOIINE CPEACTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE Mpenaparbl, MaTepruabl
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKH 3JeMeHT. ATOM. Sapo aroma, H30TOMNBI. DIJIEKTPOHHAs
000J109Ka. DHEPreTHYECKHE YPOBHH, IMOTyPOBHH. ATOMHBIC OpOUTAH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeieieHusl AJIEKTPOHOB M0 OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

Ilepuonnueckuit 3akoH u llepuogmueckas cucremMa XUMHYECKUX
snementoB J[. WM. MenneneeBa. CBsA3b MEPUOJUYECKOTO 3aKOHA W
[lepuoanueckont cucrembl xumuueckux d3nemMeHToB JI. M. MengeneeBa ¢
COBPEMEHHOW TEOPUEN CTPOEHHUS ATOMOB. 3AKOHOMEPHOCTH U3MEHEHNUS CBOMCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BEIIECTB IO
rpyImnam u nepuojaMm. 3HaueHHe NEPUOIMYECKOr0O 3aKOHA B PA3BUTHUU HAYKH.



CrpoeHue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKON CBSI3U
(KoBaJICHTHasi HEMOJSIPHAsL U TOJSIpHAsi, MOHHAs, MeTaJuInueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJICHTHOM XUMHUYECKOW CBA3M (OOMEHHBII M JIOHOPHO-
akuenTopHseiil). BomoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJEKYJSIPHOIO CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA ~ COCTAaBa  BEHIECTBA.  [HWIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU.

[TonsaTue o mucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOMIAHBIE PACTBOPHI.
Maccosas 10151 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHMYEeCKUX BEHIECTB. | €HeTHYecKas CBA3b HEOPTraHUYECKUX BEIIECTB,
NPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaM.

Xumuueckas peakius. Krnaccudukanuss XUMHYECKMX — peakliuil B
HEOPraHMYEeCKOW M OPTaHUYECKOM XMMUHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3IMyHBIX (PAKTOPOB.
OOpatumble peakiuu. XUMHYECKoe paBHOBecwe. DaKTOPHI, BIUSIONIUE Ha
COCTOSIHME XUMHUYECKOro paBHOBecus. [Ipunnun Jle larenbe.

OnekTpoiuthueckas auccouuaius. CuibHbIe U CiaOble DJIEKTPOJUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEUIECTB U UX MPEBPAILCHHI:
nemoHcTpanus tadmun «llepuogndeckas cucreMa XUMUYECKUX 3JIEMEHTOB [l.
N. MenpaeneeBay, u3ydeHue Mojielield KpUCTAUTMYECKUX PEIIETOK, HAOII0ICHHUE
U OMNHUCAaHHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE
MIEPOKCHJa BOJIOpPOAAa B NPUCYTCTBUU KaTajlu3aTopa, OIPEACICHUE CPEeIbl
pacTBOPOB BEUIECTB C IIOMOIIBK) YHHUBEPCAIBHOTO WHAMKATOpPA, PEAKIUU
HOHHOTO OOMEHa), MPOBEICHUE MPAKTUUECKON paboThl «BiusHUE pa3TuyHBIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKLINN.

Pacuétnrblie 3amaun.

Pacuétsl 1O ypaBHEHMSIM XHUMHYECKHUX pEakiui, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIOJIB30BAHUEM IOHSTHUS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumms

Hemeramner. Ilonoxxenune HemertauioB B Ilepuogmueckont cucreme
xumudeckux eMmenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
®du3nyecKkre CBOWCTBA HEMETAUIOB. AJIIOTPOIHUS HEMETAIOB (HAa MOpUMEpe
KHCJIOPO/Ia, cephbl, hocdopa u yrieposa).



XUMUYECKUE CBOMCTBA BAKHEUIINX HEMETAIIOB (TaJlOT€HOB, CEPHI, a30Ta,
dochopa, yrmepoma W KpeMHHS) U HMX  COCAUHCHHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COECTMHEHUIA.

Mertasmbl. [Tonoxenune meramoB B [lepuoanyeckon CUCTEME XUMUYECKUX
sanemenToB /. 1. MenneneeBa. OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04EK
aToMoB MeTayuioB. O0mme Gpuznyeckre cBoMcTBa MeTauioB. CIIaBbl METAJIJIOB.
DJIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METAIIOB.

XHUMHUYECKHE CBOMCTBA BAaXXKHEUIIMX METAUIOB (HATPHH, KA, KaJbIUH,
MarHui, alfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUHN.

OO6mue crnocoObl noayyeHus MeTauioB. [[pumenenne MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YYEHUSl BELIECTB U UX MPEBPAILICHHI:
U3Y4YCHHUE KOJUICKIUU «MeTaibl ¥ CIUTaBbD», 00pa3lloB HEMETAILIIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aja4, HAOII0OJICHUE U OINHUCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paATOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATFOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAcCe WM O0OBEMY OJHOTO M3 yYAaCTBYIOIIMX B PEAKIMU BEIECTB,
pacy€Tsl Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKLMH, €CIU
OJIHO U3 BELIECTB UMEET MIPUMECH.

XuMuA 4 )KU3Hb

Ponp xumuu B o0ecrieueHUH SKOJOTHUECKOMN, SHEPTreTHUSCKON U TTHIIEBOM
0€30IMacHOCTH, Pa3BUTHUU MeAUIUMHBI. [[oHATHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKITUH.

[IpeacraBnennss 00 OOMUX HAYYHBIX MPUHIUIIAX TPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB M MaTEpHalOB: Ba)KHEWIHME CTPOUTEIIbHbBIC
Marepualbl, KOHCTPYKIIMOHHBIE MaTepHuaybl, KpacKu, CTEKJIO, KepaMmHKa,
MaTepualbl JJIs SJIEKTPOHUKH, HAaHOMAaTepHUasibl, OpraHUYeCKue U MUHEPAJIbHbBIC
yao0peHus.

XuMusi U 3J0pOBbE YEJIOBEKA: MpaBHUJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, NpaBuia O€30MaCHOIO HCIOJb30BaHUSA MPENapaToB OBITOBOM
XUMHUHU B IOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXIpeIMETHBIX CBSi3ed TNpU  U3YYEHUH OOmed u
Heopranmdeckod xumuu B 11 Kiacce ocCyllecTBIsieTCS 4epe3 HMCHOJIb30BAHUE



KaKk OOIMX €CTeCTBCHHO-HAYYHBIX IMOHATHN, TaK W TOHITHH, SBISTFOITUXCS
CHUCTEMHBIMU JJIS1 OTACIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBeHHO-HAYYHBIE IMMOHATHS: HAy9YHBIA (haKT, THIIOTE3a, 3aKOH,
TEOpHUsl, aHAIM3, CHHTE3, KJIacCU(pUKALMS, MEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®dusuKa: Marepus, dHEPrHs, Macca, aToM, J3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOMN, PAgUOaKTUBHOCTb, MOJEKYJA, DJHEPreTUYECKUN YPOBECHbD,
BEIIIECTBO, TeNO, OO0BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (U3MUECKHE
BEJIMYUHBI U €AVHULBI UX U3MEPEHHUS], CKOPOCTb.

buonorusa: kieTka, opraHuM3M, OJKOcHUCTeMa, Ouocdepa, Makpo- W
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTaHU3ME.

I'eorpadusi: MuHepanbl, TOpPHbIE TMOPOJABI, TOJIE3HBIE HCKOMAEMBbIE,
TOILIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas MIPOMBILIJIEHHOCTS, METAJUTYPIus,
MPOM3BOJCTBO CTPOUTEIIbHBIX MaTEepHUaoB, CEIBCKOXO035IMCTBEHHOE
MPOM3BOJICTBO, MHILICBas MIPOMBIIIJIEHHOCTb, dbapmarieBTHUECKAS
MPOMBIIIJIEHHOCTh, TPOU3BOACTBO KOCMETHYECKUX IMPENapaToB, MPOU3BOIACTBO
KOHCTPYKLIIMOHHBIX MaTepuasoB, DJIEKTPOHHAs ITPOMBILIJIEHHOCTb,
HAaHOTEXHOJIOTUH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110
XMUMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBUIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHUS
0oOyYaroImMUMUCA MOpOorpaMM CpPeIHEro oO0mero o0pa3oBaHus (JTUYHOCTHBIM,
METaNpeIMETHBIM M MpeaMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM ISt
pa3pabOTKH MJIAHUPYEMBIX PE3YIbTATOB OCBOCHHUS MPOTrpaMM CPEIHEro OOIIEro
00pa3oBaHUsI SIBJSIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHUS MpeAMETa «XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIECHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOITUMHUCSI POCCUUCKON TPaKTaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

LIeJICHANPABJICHHOE pPa3BUTHUE BHYTPEHHUX YOEXKICHUN JUYHOCTU Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEM M HCTOPUYECKHX TpaAUIMil 0a30BONl HayKu
XUMUWY;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEeATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMU, MTPUCYIIIUMU 1ETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJlMyue TPABOCO3HAHUS HKOJOTUYECKOM KYyJIbTYphl M CIHOCOOHOCTH
CTaBUTH LIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MpeaMeTa «XUMUsS» JOCTUTAIOTCS B
€IMHCTBE Y4yeOHOW W BOCHHUTATEIBHOM MAEATEILHOCTH B COOTBETCTBUU C
I'YMaHHCTHYCCKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH
[IEHHOCTSIMU U UJI€aJlaMUd POCCUHCKOTO TPaXkIaHCKOTO 00IIeCTBA, MPUHATHIMU B
o0IiecTBe HOPMaMU W TIPaBUJIAMH TTOBEJCHUS, CIIOCOOCTBYIOIMMHE TTPOIIECCaM
CaMOTIO3HAHUS, CaMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00yJaroIMXcs.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHMS TpeaMeTa «XUMHUS» OTpakaroT
c(OpPMHUPOBAHHOCTH OIBITA TMO3HABATEIBHOM W MPAKTHYECKOW JeATEIHLHOCTH
00y4Jaronuxcst Mo pean3aliy MPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YacTH:

1) rpaaaHCKOro BOCIIUTAHUSA:

OCO3HaHUs  OOyYarOUMMHUCA CBOMX KOHCTHUTYLUMOHHBIX TpaB H
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;



MPEJCTABICHUSI O COLMAIBHBIX HOPMAaX M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON MESITEIBHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH yU4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIMOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IUYHBIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IATPHMOTUYECKOT0 BOCTIUTAHUSA:

[EHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEYECTBEHHOW XUMUH;

YBOKEHUSI K IPOIIECCY TBOPYECTBA B 00JIACTH TEOPUM U MPAKTHUYECKOIO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTHMXKEHUSI HAYKH €CTh Pe3yJbTat
JUIMTENIbHBIX ~HAOMIOJEHUN, KPOMOTIUBBIX O3KCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCca U IO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU M MOCIECAYIOIIEM
aHanu3e  uHPOpMaMM O  TEPEJOBBIX  JIOCTIKCHHUSIX  COBPEMEHHOMU
OTE€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYyallud, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OILIEHUBATh CBOE MOBEICHUE U MOCTYNKH CBOMX TOBapHUIIEH C
MO3UILINI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE MOCIEACTBUI 3THX
MOCTYTIKOB;

4) gpopMupoBaHKs KyJbTYPHI 310POBbS:

MOHUMAaHUs IIEHHOCTEH 3J0poBOoro u ©Oe3omacHOro oOpa3a >KU3HH,
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3UUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIFOZICHUS TPaBUI OE30MaCHOTO OOpaIlleHHs C BEIIECTBAMHU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOH ACATEIILHOCTH;

MMOHMMAaHUSl UEHHOCTU TMPaBWI WHAUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30macHOr0 TOBEIECHUS B CHUTYyaIUSIX, YTPOKAIOIIMX 30POBBI0 M IKU3HH
JIIOJIEH;

OCO3HaHMS MOCIIEICTBUNM U HETIPUATHUS BPEIHBIX MPUBbIYEK (YIOTpeOIeHus
aJIKOT0Jisl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJE€3HOM, TBOPYECKOW W JpPYrux BUAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/ad
COIIMAJIbHON HAMpaBJIeHHOCTH (B paMKaX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO TMpodeccuil pa3iudHoOro poja, B
TOM YHCJIE HA OCHOBE PUMEHEHHUSI IPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaJIbHON TpPaeKTOPUHU
oOpa3oBaHusl, Oyaymied npodeccuu U peanus3alii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHH, HUHTEPECOB
1 IOTpeOHOCTEH 00111IeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU 1I€JIECO00Pa3HOr0 OTHOIIEHUS K HPUPOJIE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MMOHUMAaHUS TJIOOATBHOIO XapakTepa 3KOJOTMYECKUX NpOoO0JeM, BIUSHUS
DKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPELBI;

OCO3HaHUS HEOOXOJUMOCTHU HCIIOJIb30BAHUS JIOCTHXKEHUH XUMHMH IS
peLIeHUs] BOIPOCOB PALMOHAIBHOTO IPUPOJOIIOIB30BAHUS;

AKTUBHOTO HEMNPUITUA JCUCTBUW, NPUHOCIIIMX Bped OKpPYKaIOLIEH
MIPUPOJHON cpesie, yMEHHUs MPOTrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTHUECKHUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX AEMCTBUI U NPEIOTBPAILATD UX;

HaJIU4YMsL  Pa3BUTOrO  SKOJOTMYECKOIO  MBIIUIEHUS, 3KOJIOTMYECKOU
KyJbTYPBI, OMNbITA JEATEIBHOCTH 3KOJOTMYECKOW HANpPaBIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCA UMM B IO3HABATEIBHOM, KOMMYHUKATUBHON M COLIMAIIBHOM
PaKTUKE, CIOCOOHOCTH M YMEHHUSA aKTHUBHO MPOTHUBOCTOATH HWICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMaHUsl cHeuu(UKd XUMHM KakK HayKd, OCO3HaHUS €€ poJid B
(opMUPOBaHMN PALIMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3/IaHUU LEIOCTHOTO
Ipe/ICTaBICHHs 00 OKPYKarolleM MUpE KaK O €IUHCTBE IPUPOJIbI U YEIOBEKa, B
NO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU NpOoOJIeM COXpaHEHUs
IPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHU JUIsI COBPEMEHHOU
UMBWJIM3ALMU: B €€ T'yMaHUCTHYECKOW HANpaBIE€HHOCTH M BaXXHOW POJU B
CO3/IaHMM HOBOW 0a3bl MaTepUalIbHONW KyJIbTYPbl, PEIIEHUH TI00ATbHBIX
npo0ieM yCTOMYMBOIO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, IHEPreTUYECKOMH,



MUIIEBOW W JKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH  METUIMHBI,
o0ecrevYeHny YCIOBUN YCIICITHOTO TPYyAa M SKOJIOTHUECKH KOM(OPTHOM HKU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHHSA CYITHOCTH METOJIOB
MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOIb30BATh
MoJTydyaeMble 3HaHUS IJISl aHaIn3a U OOBSICHEHUS SBJICHUIN OKPYXKAIOLIETO MUpa
U TPOUCXOAAIMX B HEM H3MEHEHMH, YMEHHUs JenaTh OOOCHOBaHHbBIE
3aKJIIOYCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIUXCA JAHHBIX C IIEIBIO
HOJTyY€HUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XWMUYECKUE 3HAHUS IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYaIIUsAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON ETEILHOCTH,

TOTOBHOCTU M CIHOCOOHOCTHM K HENpPEepbIBHOMY OOpa30oBaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUHA O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pasauuHbiX  cdepax
PO ECCUOHATIBHOM €SI TEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHS YU€OHOT0 MpeaMeTa « XUMUs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIE  JUI1  (OPMHUPOBAHUS  MHUPOBO33PECHHUS  OOyJArONTUXCS
MEXKIUCIUTUTMHAPHBIC (MEXIpeIMETHBIE) oOIIIeHayYHbIe TTOHSTHS,
OTPXKAIOUIUE IEJIOCTHOCTh HAYYHOU KapTHUHBI MHUpa M CHEUUPUKY METOJIOB
MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprusi, sIBJIEHHWE, MPOIIECC, CUCTeMa, HayudHbId (HaKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIICIOBaHHE, HAOIIOACHUE, H3MEPECHHE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC y4eOHbBIC JIeHCTBUSA (mo3HaBaTebHBIE,
KOMMYHUKAaTHBHBIE, PETYJISTUBHBIE), oOecrneunBaromue (HoOpMUpPOBAHUE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YyJarOIINXCS,;

CITOCOOHOCTh O0yJarOIIIXCSI HCII0Jb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAJIbHBIE yUeOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3YIbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATIbHBIMHU
y4eOHBIMH  TI03HABATEILHBIMH, KOMMYHHKATUBHBIMA U  PETYJISTHBHBIMHU
JICUCTBUSIMU.

OBJiaileHlie  YHUBEPCAJIbLHBIMHM  yY4eOHBIMH  TO3HABATEJIbHBIMHU
JeliCTBUSIMH:



1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOATENILHO  (OPMYJIMPOBAaTh W  AKTyaJU3UpPOBaTh  MPOOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEACATh LEIN JCATEILHOCTH, 3ajlaBasg MHapaMeTpbl U KPUTEPUHU HUX
JOCTW)KEHHUSA, COOTHOCHUTH PE3YyJbTaThl JCATEIBHOCTH C IIOCTABJICHHBIMHU
LEJISIMU,

WCMOJIb30BaTh MPU OCBOCHUMU 3HAHHUM MPUEMBI JOTHUYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKHU MOHITUN U YCTaHABJIMBATH UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHUS JIJIsi OOBSICHEHUS OTACIIBbHBIX (DAKTOB
U SIBJICHUM;

BHIOMpATh OCHOBAaHUS U KPUTEPUM JUISl KJIacCU(PUKAIIMU BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHABIIMBaTh MNPUYMHHO-CJIECACTBEHHBIE CBSI3U MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXkAeHUs (MHAYKTUBHbBIC, JEIyKTUBHBIE, IO
aQHAJIOTHH), BBISBIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTpUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIIOUCHUS,

OPUMEHSTh B  TIPOLIECCE  IO3HAHWUS, HUCIOJb3yeMble B  XHUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIETH, TMPEeOoOpa3oBBIBATH  MOJICIbHBIC
MPEJCTaBICHHUS — XUMUYECKHUM 3HAK (CUMBOJI) DJIEMEHTAa, XUMHUUecKas Gpopmyra,
YpaBHEHHE XUMHUYECKON PEaKIUU — NP PEIICHUU yYeOHBIX MO3HABATEIBHBIX U
NPAKTUYECKUX 3a/1a4, MPUMEHITh Ha3BaHHbIC MOJICIbHBIC MPEACTABICHUS JIS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB M3YyYAa€MbIX BEHIECTB M XUMHUYECKHUX
pEaKIuu.

2) 0a3oBbIe MCCIIeI0BaATEIbCKHE 1eiCTBUSA:

BJIaJIETh OCHOBAaMH METOJOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkuii;

dbopMmynupoBaTh IEAM W 3aJa4d  UCCJENOBAHMS, HCIOJIh30BAThH
MOCTABJICHHBIC W CaMOCTOSATENIBHO C(OPMYITMpPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsi (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMU CaMOCTOSITEJIbHOTO IUUJITAHUPOBAaHUSI W TPOBEACHUS
VYCHHYECKUX DJKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOII0IaTh 3a
XOJOM  IIpolecca, CaMOCTOSITEIbHO  NPOTHO3UPOBAThH  €ro  pe3yJibTar,
dbopmynupoBath O0OOIIEHUS W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB MCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIAHHOMN
pabore;

npuoOpeTaTh ONBIT YYCHHUECKON MCCIeIOBAaTENbCKOW U MPOEKTHOM
NEeATEeIbHOCTU, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTH K CAaMOCTOSITEIIBHOMY



MIOMCKY METOJIOB PELIEHUs MPAKTHYECKUX 3a7ad, NMPUMEHEHUIO pPA3IHYHBIX
METO/0B IMO3HAHUS.

3) paGora ¢ uHpopMaLHe:

OpUEHTHPOBAThCS B PA3JIMYHBIX MCTOYHMKAX HH(POpMaluu (HAY4YHO-
HOMYJIApHAsl JIUTEpaTypa XUMHUYECKOIO COJAEp)KAHMs, CIPABOYHBIE IMOCOOMS,
pecypcsl IHTepHETa), aHaTu3upOBaTh HHPOPMAIIMIO PA3IMYHBIX BUIOB U (GOpM
MIPEACTABICHUS,  KPUTUYECKM  OLEHHUBaTh €€  JIOCTOBEPHOCTh  H
HENPOTUBOPEUYUBOCTH;

(opMyIupOBATH 3aIPOCHl U IPUMEHSAThH PA3IMUHBIE METOABI IIPU TIOUCKE U
orbope uH(poOpManuy, HEOOXOIUMOM sl BBIIOJHEHUS Y4YeOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA;

pUOOpETaTh OMNBIT MCIOJIb30BAHUS HHPOPMALNOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAJBHYIO (QOpMYy MpeAcTaBICHUS
nH(popmanuu (cxemsbl, rpauKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KauecTBE CpeAcTBa Hpu pabore cC
XUMUYECKON HH(pOpMaLUe: MNPUMEHATh MEXIpeAMETHbIE ((PU3HUECKUE H
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCTIOJb30BaTh U MPEeoOpa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HaIJISITHOCTH.

OBiajieHUe YHHMBEPCAJbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJlaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOil TeMbl B XOJe AMajora
W/WIN JUCKYCCUM, BBICKA3bIBaTh HJEH, (OPMYJIHMPOBATH CBOMU MPEIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHOHN 3a1auH;

BBICTYNATh C MPE3EHTALUEH pe3yJbTaTOB MMO3HABATEIBHOU NESTEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU IIpU
BBIMOJJHEHUH XHMHUYECKOTO0 AKCIEPUMEHTa, MpakTUYecKod paboThl 1O
MCCJIETIOBAaHUIO CBOMCTB M3y4yaeMbIX BEILIECTB, Peau3alui yueOHOTo MPOeKTa U
(GopMyIMpOBaTHh BBIBOJIBI MO pe3yjIbTaTaM MPOBEAEHHBIX MCCIEAOBAHUMN MyTEM
COTJIACOBAHMSI MTO3UIINH B X0J1€ 0OCYXICHUS 1 0OMEHA MHCHUSIMU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBAaTh U OCYIIECTBIIATH CBOK ITO3HABATEJbHYIO
NEeATENbHOCTh, ONpenenss €€ Leau M 3aJadd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMPEAJAraeMblii aJrOpUTM JEUCTBUU IIpU
BBINOJIHEHUHM YYE€OHBIX M HCCIENOBATENbCKUX 3a]lad, BBIOMpATh HamoOojee
3¢ (deKTUBHBIN CHOCOO WX pelIeHHs] ¢ y4E€TOM MOJIYYeHHs] HOBBIX 3HAHHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISITh  CAMOKOHTPOJb  CBOEM  JEATENBHOCTH HAa  OCHOBE
CaMOAaHaJIM3a U CAMOOLICHKH.



IHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

IIpeameTHbIe pPE3yNbTaTBl OCBOCHHs Kypca «OpraHudeckas XUMHUSA»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh TMPEJCTABICHUNH O XUMHUYECKOH COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, POJIM XUMHUH B TIO3HAHUU SIBICHUIM
Opuposibl, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYphl JMYHOCTH, €&
(YHKIIMOHAJIBHOW T'PAaMOTHOCTH, HEOOXOJUMOW MAJisi pEIICHUs MPAKTUYECKUX
3alad U HKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO H
MIPUPOJHOM CPEJIE;

BIIQJICHAE CHUCTEMOM XMMMYECKMX 3HAHUM, KOTOpass  BKIIIOYACT:
OCHOBOIIOJIATAOIINAE TOHATUA (XMMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs
000JI0YKa aroMa, MOJIEKYJia, BaJlEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas W COKpaulEHHas),
MOJIb, MOJIIDHAsE Macca, MOJSIpHBIA  OOBEM,  YIIEPOIHBIM  CKEJeT,
(yHKIIMOHaIbHAS TPYIIA, paguKall, H30MEpHsi, H30MePbl, TOMOJIOTHUYECKUH psi,
TOMOJIOTH, YIVIEBOAOPOABI, KHUCJIOPOA M a30TCOAEpIKAILLME COCOUHEHHS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAUHEHMUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUs opraHuveckux BemiectB A. M. byTieposa,
3aKOH COXPaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK
XUMHH; MHMPOBO33PEHUYECKHE 3HAHMs, JIeXKallUe B OCHOBE I[IOHUMAaHUA
OPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUH, (PAKTOJIOTHUECKHUE
CBEJICHUSI O CBOMCTBaxX, COCTaBe, MOJYYEHUU U 0OE€30MacHOM HMCHOJIb30BAHHUU
BOXHEHUIINX OPTraHWYECKUX BEHIECTB B OBITY M MPAKTUUYECKOW IEeATEIBHOCTH
YEJI0BEKA,

c(OpPMUPOBAHHOCTh YMEHUU BBIABIIATH XapaKTepHbIC MPU3HAKH MOHATUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MTOHATHS IIPH
ONMCAaHHUH COCTABA, CTPOCHHMS U PEBPALIEHNN OPTAHUYECKUX COEANHEHNN;

c(hOpPMHUPOBAHHOCTh YMEHUU MCHOJb30BaTh XUMMUYECKYI0 CUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
(GopMysl OpraHMYECKHX BEHIECTB M YPaBHEHHH XUMHUYECKHX pEakIui,
U3TrOTABIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEILECTB IS WIUIFOCTPALMH UX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJIEKHOCTDh H3yUYEHHBIX
OpPraHMYECKMX BEUIECTB II0 MX COCTaBy M CTPOCHHUIO K ONPENCIEHHOMY
KJIacCy/Tpynne coeauHeHui (YIrJIeBOAOPObI, KHCIOPOA M a30TCOAEp Kallue



COCMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaTh MM Ha3BaHUS IO
cucremarnyeckoit Homenkiarype (IUPAC), a Takke NMpUBOIWUTH TPUBUAIBHBIC
Ha3BaHUS OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTHJICH,
ATUJICHTJUKOb, TJIULEPUH, (eHo, popManbaeru, aueTaibIerul, MypaBbuHast
KHUCIIOTa, YKCyCHasi KHUCIIOTa, OJICMHOBas KHCJIOTa, CTEApUHOBAs KHCIIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(OPMHUPOBAHHOCTh yMEHUS OMPEICIATh BUIbI XWMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCTUHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OpPMHUPOBAHHOCTh YMEHHSI TPUMEHSTH TOJOXKEHHUS TEOPUH CTPOCHUS
opranudeckux BemiectB A. M. byrtiepoBa st OOBSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUS;, 3aKOH COXPAHCHUSI MAacCChI
BEIIIECTB;

c(OPMUPOBAHHOCTh YMEHUN  XapaKTepHU30BaTh COCTaB, CTPOCHHE,
du3nuecKkue ¥ XMMUYECKHE CBOWMCTBA TUIMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, TUJICH, NPOIWICH, alleTUIICH,
Oyranuen-1,3, metwinOyTagueH-1,3, 6€H301, METaHOJ, 3TAHOJ, ITUICHTJIUKOIb,
IMIEpUH, (EeHO, aleTalb/IeTu/l, MypaBbUHAsl U YKCYCHAsl KUCJIOTHI, TJIFOKO3a,
Kpaxmayi,  IeJUTI0J03a,  aMHUHOYKCYCHas  KHCIIOTa),  WIIIOCTPUPOBATH
FEHETUYECKYI0 CBA3b MEXKJY HUMU YPAaBHEHHSIMU COOTBETCTBYIOIIMX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTH yMEHUSI XapakTepu30BaTh HUCTOYHUKHU
yIIEBOJAOPOJHOTO ChIpbsl (HEPTh, NPHUPOAHBIA Ta3, yrojib), CIOCOOBI UX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKy;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
peakIuy MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 MCXOIHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUHN);

c(hOpPMHUPOBAHHOCTh YMEHHM BJIAJIETh CHUCTEMON 3HAHUKA 00 OCHOBHBIX
METOJ[aX HaYyYHOTO MO3HAHMS, UCTIOJIb3yEMbIX B XUMUHU MIPU U3yUYCHUH BEIIECTB
U XUMHYECKUMX  sBIEHUM  (HaONmoleHHe, U3MEpPEeHHe, OSKCIEPUMEHT,
MOJICTMPOBAHUE), UCIIOJIH30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS )1l IPUHSATHS
pEIIeHNl B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMH U
WX MPUMEHECHHEM;

chOPMHUPOBAHHOCTh ~ yMEHUM  COOJIIOATh  MpaBWia  MOJb30BAHUS
XUMHUYECKON TOCyI0il U JabopaTOpHbIM 00OpYJOBaHMEM, a TaKXKe IpaBuiIa
oOpallleHHs] ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUMSIMU MO BBITOJIHEHUIO
1a00PATOPHBIX XUMUYECKUX OTIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHMH IIJIAHUPOBATh W BBHIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (MpEeBpallleHUs] OPraHWYeCKUX BEUIECTB IMPU HarpeBaHUH,



MOJIyYeHUE OTUJIEHA W U3YYEHHE €ro CBOMCTB, KayeCTBEHHBIE pEAKIHH
OpraHUYeCKUX BEIIECTB, JCHATypalus OCJIKOB MpH HArpeBaHHUM, I[BETHbHIC
peakuuu OEJIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH O€30MAaCHOCTH IPHU
oOpamieHnu ¢ BelleCTBaMU M JaOOpPaTOPHBIM O0OpPYAOBAHHEM, MPEACTABISATH
pe3yibTaThl XHUMHYECKOTO JKCIEepUMEHTa B (QopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIUX peaKkmuii W (OPMYIUPOBATh BBIBOJBI HAa OCHOBE JTHX
pE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMAINIO, TOJIYYaeMyl0 W3 Pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
uHdopmaiuu, IHTepHeT U Apyrux);

cOpMHUPOBAHHOCTh YMEHUN  COONIOJATh MpaBWjia  IKOJIOTUUYECKHU
11e71IecCO00pa3HOTO TMOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTU B IENSIX
COXpPAaHEHMSI CBOETO 3J0POBbSl M OKPYXKAIOLIEH MPUPOJHON Cpellbl, OCO3HABATH
OMACHOCTh BO3JICMCTBUS HA >KMBBIE OPTraHWU3MBbI ONPEIEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMas cMbica nokazarens [1/IK, noscHsaTs Ha mpumepax crocoOsbl
YMEHBIIICHUS W TPEAOTBPAIICHUS HUX BPEAHOTO BO3JACHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUTsl 0OYYarOIINXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE
NPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJIETBIX W CIA0OBUASIIMX OOYYAIOIIUXCS: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpaing gna  3ammcu
XUMHUYECKUX (hOpMYIIL.

11 KUIIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHUSI Kypca «OOImias v HeopraHudeckas
XUMHUSD» OTPaXkKaIoT:

c(hOpPMHUPOBAHHOCTh TMPEJACTABICHUN: O XHUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUHU B TMO3HAHWUU SIBJICHUU
OpUpOALl, B (OPMUPOBAHMUM MBIIUICHUS ¥ KYyJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHUs TMPaKTHYECKUX
3a/1a4 U JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOJTHOM CPEAE;

BJIAJICHUE CUCTEMOM XMMHYECKHX 3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloNue MOHATHS (XMMHYSCKUN 3JEMEHT, aToM, M30ToI, S-, pP-, d-
AJICKTPOHHBIE OpOWTaId aTOMOB, MOH, MOJIEKYyJia, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHS, XHUMHUYECKas
CBSI3b (KOBAJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJOPOHAS), KPUCTATUIMYECKAs



pemeéTKa, TUIIBI XUMAYECKUX PEAKLIMM, PACTBOP, IIEKTPOJIUTHI, HEAIEKTPOJINTHI,
ANEKTPOJMTUYECKAST JUCCOLMALINS, OKHCIWTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEeaklMh, XMMHYECKOE PABHOBECHUE); TEOPHUH U 3aKOHBI (TE€OpHU
BJICKTPOJIUTUYECKON JUCCOLUALMH, nepuoanueckui 3akoH /. M. Menneneena,
3aKOH COXPaHEHHsI MacChbl BELIECTB, 3aKOH COXPAHEHWS M IIPEBpAlLCHMS
SHEPIUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOIMYECKUH S3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHHWS, JIEXKalMe B OCHOBE IOHUMAaHUSA
OPUYUHHOCTH M CUCTEMHOCTHM XUMHYECKHMX SIBICHUH, (PAKTOJIOTUUYECKHUE
CBEIICHMSI O CBOMCTBAX, COCTaBe, MOJIYYEHHUM U OE30MaCHOM HCIOIb30BAHUU
BaXHEUIINX HEOPraHMYECKUX BELIECTB B OBITY U MPAKTUUYECKOU JEATEIBHOCTH
YEI0BEKA,

c(hOPMHUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpPHbIC MPU3HAKUA MOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME ITOHATHSA IIPU
OIIMCAaHUH HEOPraHUYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCHOJb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
cocTaBieHHs] (OpPMYJ BEIIECTB U YPABHEHUH XUMHUYECKHX PEaKIIHiA,
cuctemarnyeckyro HomeHkinatypy (IUPAC) wu TpuBHMaibHble Ha3BaHUS
OTJIEJIbHBIX HEOPTaHUYECKUX BELIECTB (yrapHbId ras, yrieKUciblid ra3, aMMHaKx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCThb, IUTHEBAS COJA, TUPUT U JPYTHE);

c()OPMUPOBAHHOCTh YMEHHMI OMNpEAeNsAiTh BAJEHTHOCTh M  CTENEHb
OKHCJICHHUS] XMMHYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCAUHEHUAX, THUIl KPUCTAUIMYECKOM PEIIETKM KOHKPETHOIO BELIECTBA
(aToMHasi, MOJIEKYJIsSIpHAs, MOHHASI, METAJUIMYECKasi), XapaKTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH YMEHHUM YCTaHABJIUBATh MIPUHAIJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO MX COCTaBY K ONpEeAeNEHHOMY KiacCy/TpyImie
COEIMHEHHH (ITPOCTHIE BEUIECTBA — METAJIIIBI U HEMETAJUIBI, OKCUbI, OCHOBAHMS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUN PaCKphIBaTh CMBICH MEPUOJANUYECKOTO 3aKOHA
J. W. Menaeneesa M JIEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XHUMHYECKHX 3JIeMEHTOB |—4 mnepuonoB Ilepuonnueckoin CUCTEMBI
xuMudeckux dmeMeHtoB JI. M. MeHneneeBa, MCHONB3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE  OpOUTANM»,  «IHEPreTUYECKUE  YPOBHU»,  OOBICHSITH
3aKOHOMEPHOCTM HM3MEHEHHs CBOWCTB XMMHWYECKMX DJJEMEHTOB U UX
COCAMHEHNH IO IepuojaM U rpynnam llepuoandeckor CUCTEMBl XMMUYECKUX
anemeHToB [l. 1. Menpaeneena;



c(OPMHUPOBAHHOCTh YMEHHM XapaKTepHW30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKAE CBONCTBA HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MTOATBEPKIATh CYIIECTBOBAHNE TEHETUYECKON CBS3U MEXIAY HEOPTaHWYECKUMH
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUSI KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU TI0
Pa3TUYHBIM MPU3HAKAM (YHCITy M COCTaBY PEarvpyroNuX BEIIECTB, TETUIOBOMY
b dexTy peaknnn, 3MEHCHHUIO CTETICHEH OKUCIIECHHUS DJIEMEHTOB, O0PaTUMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISITH YPABHEHUS PEAKIIMA Pa3TMUHbIX
TUTIOB, TIOJHBIE M COKpAalIEHHBIE YpaBHEHUS pEaKIUid HOHHOTO OOMEHa,
VYHUTBIBAS YCIOBUS, TIPA KOTOPHIX 3TH PEAKIIMH UIYT 10 KOHIIA;

c(hOPMHPOBAHHOCTh YMEHHUW TMPOBOAWTH PEAKINU, ITOATBEPKIAIOIINAEC
KaueCTBEHHBIH COCTAaB Pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM ~ MyTEM  HOHBI, TPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHWYECKHUX BEIIECTB;

c(OPMHPOBAHHOCTh yMEHHUH PACKPBIBaTh CYIIHOCTH OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMHA TOCPEICTBOM COCTABJICHHS O3JIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

chOPMHUPOBAHHOCTh ~ YMCHHH  OOBSCHATH  3aBUCHMOCTb  CKOPOCTH
XUMUYECKON pEeaknuu OT pa3InYHBIX (PAKTOpOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3/ICHCTBHS (TIPUHIIHIT
Jle larenbe);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKUE MPOIIECCHI,
JeKalre B OCHOBE MPOMBIIIJICHHOTO MOJYYeHUSI CEpHOM KUCIOTHI, aMMHaKa, a
Takke CHOPMHPOBAHHOCThH MPECTABICHUN 00 OOIMMX HAYYHBIX MPHHIHMIAX U
AKOJIOTHYCCKUX TPOOIEMaX XMMHUIECKOTO TIPOH3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBHIYUCIICHHS C WCIIOJIH30BAHUEM
MIOHSITUSI «MACCOBasi JI0JIsI BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIICHU T'a30B
Ipy XHMHYCCKMX pEaKIMsIX, MacChl BEIIeCTBA WM O00bEMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce Wi OO0ObEMY OJIHOTO U3
YYaCTBYIOIIUX B PEAKIMU BEILECTB, TEIJIOBOTO 3(deKTa peaklunu Ha OCHOBE
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

cOPMHUPOBAHHOCT,  yMEHUW  COOMIONATh  TMpaBWiia  TOJH30BAHUS
XUMHUYECKON TOCyI0il U jabopaTOopHbIM 00OpYJOBaHMEM, a TaKXKe IpaBuiIa
oOpalieHus ¢ BeleCTBAMH B COOTBETCTBUU C MHCTPYKUHUSAMH MO BBIMOJIHEHUIO
1a00PATOPHBIX XUMUYECKUX OTIBITOB,;

c(hOPMHUPOBAHHOCTh YMEHHMM IIJIAHUPOBATh W BBHIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3io’KeHHUE TIEPOKCHIa BOJOPOa B MPUCYTCTBUU KaTaIn3aTopa,
ONpeJeleHNe Cpellbl PacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOIO



WHIUKATOpa, BIMSHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKIMy, PEaKIMd HOHHOTO OOMEHA, KAa4eCTBEHHBIC peakiuu Ha Cyibdart-,
kapOoHaT- W  XJOPHUA-aHUOHBI, HA  KATHOH  aMMOHMS,  PEIICHHE
AKCIIEpUMEHTANBHBIX 3a1ad 1o Ttemam «Mertamibey u  «Hemeramnbsy) B
COOTBETCTBUM C IMpaBUJIaMU TEXHUKU O€30MACHOCTA TMpU OOpAIlEHUH C
BEIIECTBAMHU U JA0OpPATOPHBIM OOOpPYIOBAHHEM, MPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpPUMEHTa B (pOopMe 3amucCh ypaBHEHUH COOTBETCTBYOIIMX
peakuuii 1 GopMyIMpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(bOpMAIUIO, TOIYYaeMyl0 W3 pPa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIu, UTHTepHET U JpyTuXx);

chOpMHUPOBAHHOCTh ~YMEHUN  COONIOJATh  MpaBujia  IKOJIOTUYECKHU
11eJ1eCO00pa3HOr0 TOBEACHUS B OBITY M TPYJIOBOM JAESATEIBHOCTH B IENSAX
COXPaHEHHMsI CBOErO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHOM Cpelbl, OCO3HABATH
ONAaCHOCTh BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB,
nmoHumas cmeica  mnokazarens [IJIK, mosicHATh Ha mnpuMepax CrHOCOOBI
YMEHBIICHUSI M MPEIOTBPAIICHUAS] WX BPEIHOrO BO3JCKUCTBUS HA OPraHU3M
YEJIOBEKA,

JUTsl 0OYYarOIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMEHHE
MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENBIX M CIHA0OBUISIIMX OOYYaIOIIMXCA: YMEHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpaing gna  3ammcu
XUMHUYECKUX (OpMYIIL.
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Ne ni/m Konrposbnsie  IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI peCypeaI
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. Yraesogopoabt
2.1 [IpenenbHbIE YTI€BOOPOABI — AIKAHbI 2
99 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 5 1
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CrnoxHbIe 3(hUpbI
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13
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoThI pecypeE!
1 [IpenMer oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuneHuii A. M. bytieposa, eé 1
OCHOBHBI€ MOJOKEHUS
[IpencraBnenue o KkiaccupuKauu
3 opraHuyeckux BemiecTB. Homenkmarypa 1
(cucremaTHyeckasi) U TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpoCTEnIIne 1
MPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
- OTWIIEH U IPONMIIEH — MPOCTEMIINE 1
MIPEICTABUTENH AJIKCHOB
8 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
ATUJICHA U U3YyYEHUE €r0 CBOMCTBY
9 Ankanuensl. byranuen-1,3 u 1

metunoyraauen-1,3. [lomyuenue




10

11

12

CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneTuieH — npocreimumi
MPEACTABUTEND ATKUHOB

Beruncnenus no ypaBHeHUIO
XMUMHYECKON peaKinu

Apenbl: 6eH3011 U TOnyoJ. TOKCHYHOCTh
apeHoB

13

14

15

16

['enernueckas cBsA3b yIiI€eBOAOPO/IOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM

[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
MPUPOJIHBIN ra3 U NMOMYTHBIE HEPTIHBIC
ra3bl, He)Th U MPOAYKTHI €€
nepepadoTKu

[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
MPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIC
ra3bl, He()Th U MPOAYKTHI €€
nepepadboTKu

KonTtponbHast pabota no pasaeny
«YTIeBOJOPOIBI»

17

18

HpeﬂeanHe OAHOATOMHBIC CIIMPTHI:
METAHOJI 1 5TaHOJI. BO}IOpOlIHaSI CBs3b
MHoroaToMHEIE CIIUPTHI: 3TUJIICHTIIMKOJIb
U TJIIMLICPHUH

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢u3nUeckre 1 XUMUYECKHE CBOMCTBA,




20

21

MIPUMEHEHNE

Anpaeruapl: GopManbaeru u
areTanbaerua. AleToH
OIHOOCHOBHBIE TIPEICTILHBIC

KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U
yKCyCHast

22

[IpakTrueckast padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23

24

25

CTCapI/IHOBaFI n OJICMHOBAas1 KMCJIOTHhI, KaK
NpEaACTaBUTECIIN BBICIINX Kap6OHOBI>IX
KHUCJIOT

MBpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOLIEE JEHCTBUE
CrnoxHbIe 3(UPHI KaK MPOU3BOTHBIE

KapOOHOBBIX KUCIOT. ['uaponu3
CJIO’KHBIX 3(hpoB

26

27

28

XKupsr: runponus, npuMeHeHune,
Ouoaoruveckas poiib KUpPOB
VYrneBosl: cocTaB, KiacCH(pUKaIus.
Baxueiinme npecTaBuTeNu: TI0K03a,
bpykTo3a, caxaposa

KanMaJ'I 1 [EJUIK0JIO3a KaK IMMPUPOJIHBIC
MMOJINMEPbI

29

KoHnTtponbHas paboTa mo pazaeny
«Kucnopoacoaeprkamire opraHndeckue
COCTUHEHUS

30

AMWHBI: METHJIAMHUH U aHUJIHNH




AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS

31 OpPTaHWYECKHUE COCTUHEHUS, HX 1
Ouosornueckoe 3HaueHue. Ilenru sl

32 benku xak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIE COSTMHECHUS

33 OCHOBHBIE ITOHATHS XUMUH 1
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH
OCHOBHEBIE METO/bI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TnacTmacchl, KaydyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KITACC

Ne

n/n

Tema ypoka

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHYECKUX d1emeHToB 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHEHUN
0 TpyMNaM U nepuogam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB J[.1. MeHneneeBa
B Pa3BUTUU HAyKU

Crtpoenue BemecTBa. XUMHYECKas CBS3b,

eé BUABI; MCXaHU3MBI 06pa3013aH1/151
KOBaJICHTHOM CBS3U. Boz[opo;[Ha;[ CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIC U KOJIOUTHBIC PACTBOPHI.
MaccoBast J10JIs BEeIecTBa B pacTBOpE




Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
['eneTnyeckast CBSI3b HEOPraHUUECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «BrausiHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

DNEKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsitue o BogopogHOM mokasarene (pH)
pactBopa. Peakuuu noHHoro oomMeHa.
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEN

KonrtponbHas pabota no pasaeny
«TeopeTndeckre OCHOBBI XUMHUM»

14

MeTtannsl, UX IMOJIOKSHHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB JI. Y. Menaeneesa u
0COOCHHOCTH CTpOCHUs aTOMOB. O01He




15

16

(u3nUecKre CBOMCTBA METAINIOB
CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMUUYeCKHe CBOMCTBA BaXKHEHIIINX

METaJUIOB (HATPUH, Kaaui, KaabIlui,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUI

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTUHEHUN

18

19

20

XuMHu4yecKre CBOMCTBA IIMHKA, JKejae3a 1
UX COCIMHEHUH

[IpakTuueckas pabora Ne 2. "Pemenue
SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«Mertamnb»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOXKXCHUEC B
[Iepuoanueckont cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIIIOB.
AJIOTPOIUS HEMETALTOB (Ha IPUMEpE
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHUN

XuMHUUecKkue CBOMCTBa a30Ta, pochopa u
HUX COeIUHEHUN

XHUMUYECKUE CBOMCTBA yIIepoaa, KPEMHUS
U UX COeJUHEHUU

25

[IpumeHeHne BaXHEUIINX HEMETAIIOB U




26

27

28

UX COEOUHEHUN

O0001IeHrEe U cUCTEMATH3als 3HAHUN 110
Teme «HemeTamnsl». Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEaKUui 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIIEPUMEHTATIbHBIX 33/1a4 110 TEME
"Hemertanmsi'"»

KontposbHas paboTa mo temam
«Metamney u «Hemetamin

29

HeOpFaHI/IquKI/Ie " OpraHn4YCCKUC
KHCJIOTHI. HGOpFaHquCKHe n
OpPraHn4€CKUC OCHOBAHHA

30

31

32

33

AmdoTepHbIe HEOPTaHUIECKUE U
opraHuveckue coenuHeHus. [ eneTnaeckas
CBSI3b HEOPTaHMUYECKUX U OPTaHHYECKUX
BEIIECTB

Pone xumMum B obecrieueHUH
AKOJIOTUYECKOH, YHEPTETUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
METAIIUHBI

[IpencraBnenus o0 0OIMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO MOTyYeHHUs
Ba)KHEHUIIINX BEIIECTB

YenoBek B MUPE BELIECTB U MATEPUATIOB

34

XUMUA U 300pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0

34




[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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