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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE CpEAHET0 o0O0Iero oopa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOil 00pa3oBaTENbHOM MPOrpaMMbl CpeaHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepalibHOM  TOCYJAPCTBEHHOM
obpazoBarenpHoM cTangapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoi
denepainuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTebHBIC MPOTPAMMBI, U
OCHOBHBIX ToNOkeHuil «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoit
Oepneparuu Ha nepuo 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydarouuxcsl CpeicTBaMu
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHble ToyoxkeHuss ®I'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
colepKaHus, PE3yJIbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeNbHON  OpraHu3aIiy, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYPhI
YeJIOBeKa, a TaKkKe OSKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIGHUS K CBOEMY
3I0pOBBI0 M TPUPOJHOW cpene. Peanusyercss xumuueckoe oOpa3oBaHue
00yyJaromuXxcsl Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHusl CpeICTBaMU Y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMme 1O XHMHUHU € YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HA4YCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIbHOW >KM3HH OOIIECTBA, a TakkKe C y4ETOM
oOlux 1enedl W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oorero oopazosanusi B Poccuiickoii denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPAEeT OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUM HOBOW 0a3bl MaTEpUATLHON KYJIbTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((POPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJICTABIECHUS 00 OKpPYKaloUIeM MHUpPE KaK O €IUHCTBE
NPUPOJIBI U YEJIOBEKa, KOTOpoe (popMUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpAa, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUsS CTana
HEOTHEMJIEMOH YacThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W SKM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XMMHUsS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHW HallpaBlIeHA HA pELICHUE
TJIO0ANBHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM ¢ OOIIMMM WENSIMH W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIM ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0 WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHHUS B JKU3Hb COLMYyMa, MPOJOJKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIaCTAX, HE CBA3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocrapnsomuMu  mipeaMera  «XHUMHUS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 O0IIel XUMHUH) U
opraHuueckoil xumuu. GopMUpPOBaHUE JAHHOW CHUCTEMbI 3HAHUM MPU U3YYCHUU
npeaMera oOecreynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOyCIIOBJ€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSX. Tak, B Kypce OpPraHMYEeCKOM XHWMHUHU BEIIECTBA
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCIMHEHMI, a TaKkKe Ha YpPOBHE CTEPEOXMMUYECKUX U DIIEKTPOHHBIX
IOpeACTaBICeHUd O CTpoeHHH BemecTB. CBelneHus 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEQUHEHHI. B Kypce OpraHMyecKkoll XUMHH TNOJYYarOT pa3BUTHUE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYAIbHbBIE
IPEICTAaBICHUS O XMMUYECKON CBS3M, KIAaCCU(PUKALMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLUU.

[Tonq HOBBIM yrioM 3peHuss B mnpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyYECHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuand ¢ (PaKTOJIOrMYECKUE CBEIEHUS O BeEllecTBaX U
xuMuueckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIasi U HeOpraHudeckas
XUMUSD» 00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IMO3UIINH,



rIIyO)Xe TOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH H3TOro 3aKkoHa — OT
000011aro1Iel 10 00BSICHSIONICH U TPOTHO3UPYIOIICH.

Envnasa cucrema 3HaHUM O BaXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 um 11 xkmaccos
AJIEeMEHTaMHU COJIEP)KaHMsI, HUMEIOIIMMH KYJIbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEILHON W TMPAKTHYECKOU
NESITETHHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHUS K MPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUTIOKECHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATh WH(OOPMAIUIO U
NPUMEHSATh € IS TIOTOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTATIBLHBIX MCCIIEI0BATEIBCKUX 3a/1a4u. B 11e10M cojepkanrue yaeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHs OPUEHTHUPOBAHO  Ha
dbopMupoBaHre y OOy4YalOMIMXCSI MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocockux HACH, TaKUX KaK: MaTepUalbHOE C€IMHCTBO HEOPTAaHHMYECKOTO M
OPTaHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHus] MPOTHBOPEYUN MEXIYy HOBBIMM (akTaMu U TEOPETUYECKUMHU
IPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJIOTHUECKHUX IPoOeM, a
TaKkKe MPo0JIeM COepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTepHUaJIOB.

B nmnmane pemenus 3amad  BOCHHUTAHHS, pPa3BUTUS U COIUATHM3AIUU
oOydJaromuxcst TPUHATHIE NPOrpaMMON MO XHMHUM TOJIXOJbI K OINPEIEICHUIO
colepKaHUs M TIOCTPOCHUS TMpeAMETa MPEeayCMaTPUBAIOT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKMUX 0a30Bo€ 3HAYEHUE A
Pa3MUYHBIX BHJIOB JICSITEIIBHOCTU: pEIIEHUS TMpoOJieM, TOWUCKa, aHaiu3a W
00paboTku nHpOpMaIH, HEOOXOIUMBIX ISl PUOOPETEHUS OIBITA MPAKTUICCKOU
U HCCIIE0BATCIIbCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B IO3HAHWUU
XUMUH.

B mpaktuke mpemomaBaHuWs XMMUM KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHHus, TaK M Ha YPOBHE CPEIHETO 00IIEeTro 00pa3oBaHMs, IIPU ONPEACICHUN
coJiepKaTeIbHOW XapaKTepPUCTUKHU IIeJied W3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWSI, MPAKTHUECKON
JESITETHHOCTH YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUsI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeIMEeTa SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3Y4YEHHUs TMpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) SBIIAIOTCS:

e (¢opMupOBaHHWE CHUCTEMbl XUMHUYECKHMX 3HAHUM KaK  BaKHEHIIeH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIIOYEBBIC TOHATHUS, (PyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUeEn
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX IMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMUMBIX ISl MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B IIPUPO/IE, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HMU;

e pa3BUTHE YMEHMI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOAEHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TpPaBHII
0e301acHOro OOpaIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa IIeJIed U 3aa4 U3y4yeHus
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero odmiero odpazoBanus. Ceroans B
NpernoJaBaHu  XUMHH B OONbIIEH  CTENEeHH OTHAETCS  MPEeANOoUYTEeHUE
MPAKTUYECKON KOMIIOHEHTE COJAEpKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTEIbHOM OpraHU3aliu, BIAACIOLIErO He
HA0OpOM 3HaHUM, a (PYHKIHOHAIBLHOW TI'PAaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMUA aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMEHEHHUS WX B PEAThHOU KU3HU
JUTS peIIeHUS] TPAKTUYECKUX 3a]1a4.

B cB3M ¢ 3TUM mnpu u3yyeHUHM TMpeameTa «XUMHUS» JOMHHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

aganTamnus oO0y4yarolUXcsl K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pEIICHUI B KOHKPETHBIX XU3HCHHBIX CHUTYaIIUSX, CBSA3aHHBIX C BEIICCTBAMHU U UX
MIPUMEHEHUEM;

dbopMupoBaHUEe y OOyYarOmUXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITETEHIIMH), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE IS PA3IUYHBIX BHJIOB
NESTENBHOCTU: PElIeHUs MpoOJeM, MOUCKa, aHaIu3a U 00paboTKu MH(pOpPMAIINH,
HEOOXOJIUMBIX JIJIi TPUOOpPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe JJISI OIEHKU C TMO3UIUN
IKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUaIONMXCs: CIIOCOOHOCTH CAMOCTOSTEIHHO MPHUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHUH C )KM3HCHHBIMHU MMOTPEOHOCTSAMHU, UCIIOIb30BaTh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA W aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHUYECKOTO COJIEP KAHMS;

(dopMupOBaHUE U pa3BUTHE Y 00yJAIONIUXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIIJICHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWHM W TPOBEIACHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydYarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOM
HaNpaBIEHHOCTH XUMHUH, €€ BAKHOW POJM B PEHICHHH TI00ATbHBIX MPOOIIeM
PaIMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHNS SHEPTETHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIAMMOCTH OCpPEKHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaITUsX, CBA3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHoM mnaHe cpemHero oOmiero oOpa3oBaHUs Y4E€OHBIM TpeAMET
«XuMus», U3y4aeMblii Ha 0a30BOM YpPOBHE, SBJISETCS OOS3aTEIBHBIM yUEOHBIM
IPEIMETOM.

OO61iee yncno 4acoB, OTBEEHHBIX JIJIsl U3YyUYEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrmero odpazoBaHus, coctapisieT 68 vacoB: B 10 kimacce — 34 4aca (1
yac B Henenro), B 11 kimacce — 34 vaca (1 gac B Heemio).



COJEPXXAHME OBYYEHUA
10 KITACC
OPT'TAHUYECKAS XUMUSA

Teopernyeckne OCHOBBI OPraHMYECKOM XUMHMHU

[IpenMer opraH4ecKkol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHUS OPraHUYECKHX
coenuHeHuil A. M. BytnepoBa, €€ ocHOBHBIE NOJI0KEHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKUX BewlecTB. l'omoisiorusi, wu3oMmepus. XHMHYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBSI3H.

[IpeacraBnenne o kinaccupuKalMy OpraHUMYecKux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEJMHEHMH (CHCTeMaTH4yecKas) M TpPUBHAJIbHBIC Ha3BaHUs
BAKHEHUIIINX MMPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3y4YEHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAaKOMJIEHHME C O0pa3laMu OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHWX BEIIECTB, HAOIIOJEHUE U
ONMKCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPIAHUYECKUX BELIECTB
P HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPECHHE).

YraeBoaopoabl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTHYECKHM psig. MeraH M 3TaH —
OpOCTENIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHWs] U TOpPEHUs), HAaxOXKIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpOoCTEHIINEe MPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE WU XUMHUYECKHME CBOMICTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJIMMEPU3ALINH ), TOJYyYEeHUE U TPUMEHEHHUE.

Ankanuensl: Oytamauen-1,3 m MerunOyrtamueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUEe CBOMCTBa (peakuus moiaumepusanuu). [lonyueHue CHUHTETUYECKOTO
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. ALICTUIICH
— TpPOCTEHIINNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUecKHe WU
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHusi), MOJy4YeHHUEe U IPUMEHEHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKUE CBOMICTBA
(peakuuu raJloreHUpOBaHUS M HUTPOBAHUS), MOJIyYEHUE U MpPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUST U HUMPOBAHUS), NOAydeHue u npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YIJIEBOAOPOJAMH, INPHUHANICKAIIUMU K
Pa3INYHBIM KJIACCAM.

[IpuponHble UCTOYHUKM YIiIeBOAOPOAOB. lIpupoaHbiii ra3 v IOIYTHBIE
HedTsHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HepTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYEeCKHUil), nupoiu3. [Ipomykrsl
nepepaboTKu He(TH, UX IPUMEHEHHUE B NMPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3y4YEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKoOMJIeHHe ¢ oOpa3laMu IUTACTMAcC, KaydyyKOB UM PE3UHBI, KOJUICKIUU
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJEKYJI  YIJIEBOAOPOJIOB U
raJJOr€HONPOU3BO/IHBIX, MTPOBEICHUE NPAKTUYECKON palbOoThI: MOJyYEHUE ITHIICHA
Y U3y4YE€HUE €r0 CBOMUCTB.

Pacuérnsie 3anaun.

Borlunicnenuss mo ypaBHEHHMIO XUMHYECKOMW peakuuud (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WIN MPOAYKTOB PEAKIIUH).

Kuciopoaconepxkamue opranu4ecKue coeJHHECHUA

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEakIMH C aKTHUBHBIMH METaJlIaMH,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), IMpUMEHEHHe. BoaoponHble CBS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHE METaHOJa U ATaHOJIAa HAa OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  CHOUPTBL. OJTWIECHIJIMKOJIb W  TJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBA (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTaJ/lIaMH, KauyeCTBEHHAs pEaKUus Ha MHOTOAaTOMHBIE CIHUPTHI). JleiicTBUE Ha
opraHusM uenoBeka. [[pumenenune raunepuHa U 3TUIICHTJIAKOJIS.

®deHos: CTpOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocth penouna. [Ilpumenenue genona.

Anpperunpl U kemowuwvl. DPoOpManmpIETHI, ALETAIBIACTHI: CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIUN), TOTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XHMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydyeHue U MpUMEeHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUIa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOUIEE ICUCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonorndeckas
POJIb JKUPOB.




VYrneBoabl:  cocraB, KilacCU(HKanus  YrieBoJoB  (MOHO-, JU- H
noyiucaxapubl). ['oko3a — npocTelnii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuom Menu(ll), oxkucinenne ammuadyHbIM pacTBOopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poisib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsble noaumepsl. CTpoeHne Kpaxmana u
HeJUT0NI03bl.  PU3MUEeCKMe W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THUApPOIH3,
KaueCTBEHHAsI PEAKIIHS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaALICHUI:
poBe/ieHHe, HAOJIOJICHHE U ONHMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAa4€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE AHTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaeruoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruppoxcumom wmemu(Il), B3ammMopeicTBue Kpaxmana ¢ HOAOM),
IIPOBEJICHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuétnrble 3amaun.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOJYKTa PEAKIMHU MO W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

A3oTcoaeprKaliue OpraHuueckue CoeTMHEHUS.

AMMHOKHCIIOTBI KaK aM(pOTEepHbIE OpraHuyeckue coeauHeHus. dusnueckue
Y XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha mpuMepe INMIMHA). buonornuyeckoe
3HAYE€HHE aMUHOKUCIIOT. [lenTumasl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKUE CBOWCTBA OEJIKOB:
TUAPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaAOJIIOICHHE U ONMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OCIKOB MpU
HarpeBaHUHM, LIBETHbIC PEaKLIUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeUHEHU S

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJUKOHACHCAIHS.

OKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W WX IpPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanusa MexXxnpeaQMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kimacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mIre ecTeCTBEeHHO-HAYUYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiacCu(UKalus, MepuoaUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

@dusnka: Marepus, DJHEPrHs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTOoCMHTE3, OMOJIOTUYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOMBI, >KHPHI,
(depMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOILINBO,
pecypchl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIbHOIO MUTaHWUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MpPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMu4eckuii 3ieMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
000s10yKa. DHEpPreTuuecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHus 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIECKTPOHHASI KOH(UTYpaIUsi AaTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cuCTEMBI
xumuueckux anemeHToB . M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HavYeHUE NEePUOANUECKOrO 3aKOHA B Pa3BUTHHU HAYKHU.

CrpoeHnue BemiecTBa. XUMHYECKas CBSI3b. BUAbl XUMHUYECKOW CBS3H
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUUYECKOW CBA3M (OOMEHHBII U  JIOHOPHO-
aKkLenTopHslil). BomoponHas cBA3b. BaneHTHOCTb. OJIEKTPOOTPULATENIBHOCTB.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIDHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOWCTBA BELLECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[lonsTne 0 mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 10151 BEIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUM. Homenknatypa
HEOPraHUYECKUX BelecTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3JTUYHBIM KJIacCaM.

Xummueckas — peaknusa.  Kimaccupukanus — XUMHYECKHMX — peakmuii B
HEOPraHMYECKONM U OpPraHWYeCKOM XHWMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILEHUS SHEPTUU IPU XUMUUECKUX PEAKLIHIX.

CKOpOCTh peaklnu, €€ 3aBUCUMMOCTh OT paznuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMU4YecKoe paBHOBecue. DakToppl, BIUSIOMKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U clla0dblie AneKTposnThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS BEUIECTB W HMX MPEBpaAICHUN:
neMoHcTpanus Tabnun «lleproguyeckas cucrema XuMuYeckux 3memerToB J[. .
MenpeneeBay, U3ydeHHE MOJENEeN KPUCTAUIMYECKUX PEIMIETOK, HAOIIOJEeHUE U
OTMHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbI0O YHUBEPCAIBHOTO HWHJMKATOpPa, PEaKIUW HOHHOTO OOMEHA),
IPOBEJICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHAYECKON pEAKLIUM.

PacuéTnrble 3amaun.

PacuéTtel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUEThl, PAaCU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilonoxenune HemeraiuioB B Ilepuonnueckod  cucteme
xumuueckux sneMentoB [[. M. MenneneeBa U 0COOEHHOCTU CTPOCHHSI aTOMOB.
@du3nuecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJIOB (HA MpuMepe
KHCJIOpOJIa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXKHEWIIMX HEMETAUIOB (TaJlor€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpEeMHHs)) W HUX  COCAMHEHUU  (OKCHJOB,
KHCJIOPOJICOJIEPKAIIUX KUCTIOT, BOIOPOJAHBIX COEAMHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCUHECHUMU.



Meramnsl. Ilonoxenue meramioB B llepuoanueckoi cucreMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe guznyeckue cBoricTBa MeTauioB. CIulaBbl METaJIOB.
DJIEKTPOXUMHUYECKUIN PS HAIPSHKEHU METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIUMX METAIOB (HATPUM, KaJIMi, KaJbIIUH,
MarHui, almoOMUHUHN, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue cnocoObl MoiayyeHus MeTayioB. [IpruMeHeHHe MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB M WX IpPEBpalICHUI:
U3y4eHHe KOJIeKuuu «MeTamisl U CIUIaBb», 0Opa3lOB HEMETAJIOB, pEIICHHE
AKCIIEPUMEHTAJBHBIX 3aj1a4, HAOJIOJICHWEe M OINHMCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUA ATIOMUHUSA C PACTBOpaMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYaCTBYIOUIMX B PEaKIMU BELIECTB,
pacu€rbl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMLMHBL [loHSATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUN.

[IpencraBiaenuss 00 OOMMX HAyYHBIX MPHUHIMIAX [POMBIILICHHOTO
NOJIyYECHMS BaXKHENIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MATEPUANIOB: BAKHEHUIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIHOHHBIE MATEpHUANIbl, KpAacKu, CTEKJIO, KepaMHKa,
MaTepuaibl Ui JEKTPOHHMKH, HAHOMATEpHasbl, OPraHWYECKUE U MHHEPAIBbHBIC
yao0OpeHus.

Xumusi U 30pPOBbE YEIIOBEKA: IpaBUJia HMCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia 0€30MaCHOTO KCIOIb30BAaHUS MPENAPATOB OBITOBOM XUMHUU
B MOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MeXnpeaMeTHBIX  CBsi3ed TNpU  HM3yYeHMH  OOmed u
HEOPraHM4ecKor XxuMuM B 11 Kilacce OCyIIECTBIISIETCS YEpE3 UCIOJIb30BAHUE KaK
OoO0lIMX €CTEeCTBEHHO-HAYYHbIX TMOHSATUH, TaK W TMOHATHM, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHATHSA: HAY4YHBIH (PaKT, THIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KIacCupuKaluus, NEepUOJAUYHOCTb, HaOIIOJCHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dusukKa: MaTepus, SHEPTUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus:  knmeTrka, oOpraHm3M, OSKOCHCTeMa, Owocdepa, MaKpo- H
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOPHBIE MOPOJBI, MMOJE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTypIusi, MPOU3BOICTBO
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILEBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBINIJIEHHOCTh,  ITPOW3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmMMucsi MPOTpaMM  CpemHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM W TpeIMeTHbIM). HayuyHO-MeToau4eckoil OCHOBOM s
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0 OOILIEro
00pa30BaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBercTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XHUMHs» Ha yYpPOBHE CPEIHErO
o01rero 00pa3oBaHus BBIJICTIEHBI CISAYIOIINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIUMHCS POCCUUCKON TPaXKTaHCKOW HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEEIICHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JESATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHYECKOT0 00pa30BaHus;

HAJIMYKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIU ¥ CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAaMeTa «XHUMHsS» JOCTHUTalOTCs B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJieaJaMUd POCCHUHCKOrO TPaKJAHCKOro OOIEeCTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM W  TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIUMHU  Mpoleccam
CaMOINO3HAHUs, CaMOPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[MO3HABATEIILBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaroniuxcst Mo peajusaliy NPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM 4YHCIE B
YacCTH:

1) rpa:kIaHCKOT0 BOCTIUTAHMS:

OCO3HaHUS 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBaKCHHUS K 3aKOHY U MTPABOIOPSIKY;

IPEACTaBICHUS O COLMAJIBHBIX HOpPMax U IMpaBUjaX MEXIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEeHThI IpYTUX MIPU aHAIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[EHHOCTHOIO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIuIo
OTE€UYCCTBECHHOMN XUMUH;

YBOXEHUA K MPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHMSI HAyKH €CThb pPEe3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/JIa YUYEHBIX U MPAKTUKOB;

MHTEpECa M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEIYIOLIEM
aHayin3e MHPOpPMAIMU O MEePEOBbIX JOCTHXKEHHUAX COBPEMEHHON OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBATHh CBOE IOBEJEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH ¢
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THX
IOCTYIIKOB;

4) dpopmMupoBaHNs KyJbTYPHbI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 30poBOro U 0Oe30macHoro oopasza >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pu3myeckomy u
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBui 0O€30MacHOro0 OOpalleHuss C BEHIECTBAMU B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHUMaHUSl LEHHOCTH TPaBWJI HHJIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIFOJIEH;

OCO3HAaHMS MOCJIEACTBUN W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCTIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM W  JpYruxX BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COILIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY U3yUEHHUIO MPpodeccuidl pa3auyHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHIMBHUIYaJbHOH TPACKTOPUHU
oOpa3oBaHus, Oyaymiell npodeccur W peaau3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIaHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
norpebHoCTeH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00PAa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOJTHON U COLIMAIBHOM CPEJIbL;

OCO3HaHMUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOIPOCOB PAlMOHATIBHOTO TPUPOOTIOJIb30BAHHS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIAX BPEI  OKPYkKaroIIEeu
NPUPOJIHON Ccpejlie, YMEHHS IMPOTHO3UPOBATh HEOJArOMpPHUSATHBIE SKOJOTHYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUsl PA3BUTOTO 3KOJIOTHYECKOr0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIbHON, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH,

MOHUMAaHMS cCHeluUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUIECHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUS] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbI U YEJIOBEKa, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuu MpodJieM COXpaHCHUs
MIPUPOJITHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
IUMBWIN3ALMK: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH M Ba)XHOM pOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIICHUN TJIO0ATBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKON, MUILEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00ECIICYECHUU YCIOBUM
YCHEUIHOTO TpyJa U OKOJOTHMYECKH KOMGMOPTHON KHUZHM KaXKIOro YJieHa
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHUMaHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJIICHUNM OKPY’KAIOIIEro MUpA U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOLIUXCSA JaHHBIX C IEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus IpoOJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKOM IEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTSIM TpyJAa B pa3nuyHbIX chepax mpodeccruoHambHOM

JEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa «XHUMHUsD Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIE IS (GbopMHpOBaHHA  MHPOBO33PEHHUS  OOYy4arOIIHUXCS
MEXKIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SBJICHUE,
poLecc, CUCTEMa, HAyYHbIA (aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIEAOBAHNE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE yueOHbIE NEeUCTBUA (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (GyHKITMOHATBHOMN
I'PaMOTHOCTH M COIMAILHON KOMIIETCHITUN 00yJarOIINXCS;
CIIOCOOHOCTD oOyyJarommxcst HCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIIUTUIMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JEUCTBHUSI B IO3HABATEIILHOW U COLMAIIBHOMN ITPAKTHKE.

MeranpenMeTHble PE3yJAbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNECUCTBUSIMU.

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 0a30Bble JJOrNYeCKHe IeHCTBHS:

CaMOCTOSITeTbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOiEMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeNeNaATh LU ACATEIbHOCTH, 3ajlaBasi HapamMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YIIbTATHI ACSTEILHOCTHU C TOCTABICHHBIMU LIEJSIMU;

WCIIOJIb30BaTh MPHU OCBOCHUW 3HAHWN MPUEMBI JIOTUMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAaHUSA M KpPUTEpUHM [Js KiIacCU(PUKAUUU BEIIECTB U
XUMHUYECKUX PEAKIIUK;

yCTaHaBIMBAaTh NPUYMHHO-CICACTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCy>kKIeHusi (MHIYKTUBHbBIC, JI€YKTUBHBIE, IIO
AQHAJIOrUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B paccMaTpHUBAEMBIX
SABIICHUSAX, (DOPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE IIPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XuUMUYeckas (opmyla, ypaBHEHHE XHUMHUYECKOU
peakuMy — MpU PELIEHUU Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTHYECKUX 3aj1ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEAKLINM.

2) 0a3oBbIe MCCIIeI0BATEIbCKUE 1eHCTBHUA:

BJIAJI€Th OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peakium;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh OCTABICHHBIE
U CaMOCTOSITENbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI i1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMbBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
YUYEHHYECKUX IKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HaOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSATENBHO IPOrHO3UPOBATh €ro pe3yJsbTaT, (OpMyJIUPOBAThH
0000111€HHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENbCKOW H  MPOEKTHOMN
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/ady, NPUMEHEHUIO pa3InYyHbIX
METOJI0B MTO3HAHHUS.

3) paGora ¢ uHpoOpManHen:

OPUEHTHPOBATbCS B PA3IMYHBIX MCTOYHHMKAX HH(popmauuu (Hay4dHO-
HOMYyJIsSIpHAst JUTepaTypa XMMMUYECKOTO COJEp)KaHHUs, CIpaBOYHbIE MOcoOus,
pecypcbl HTepHeTa), aHanuM3UpoBaTh MHPOPMALIMIO PA3NTMYHBIX BUAOB U (HOpM
IpeICTaBIICHNUA, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITH PA3NIMUYHBIE METOJbI MPU TOUCKE H
oTbope wuHPOpMAIUM, HEOOXOAWMOW JUIsI BBIMOJHEHUS Y4YEOHBIX 3ajad
OIIPENICIIEHHOTO THUIIA;

npUOOpeTaTh OMBIT KCIOIL30BAHKS HH(GOPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMaIbHYI0  (GOpMY  MPEACTABICHHUS
uH(popmaIu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeAMETHbIe ((Du3udeckne u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

Ogy1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOl TeMbI B XOJI¢ AHAJIOTa W/WiIn
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  TMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEIT0KEHHON 3a/1a4H;

BBICTyIIaTh C TMPE3CHTAIMel pe3ylbTaTOB MO3HABATEILHON JESTENbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIHO MM COBMECTHO CO CBEPCTHUKAMH MPH BBIMOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBy1ajieHNe YHUBEPCAJIbHBIMHU PEryJISITHBHBIMHU JeHCTBUSMM:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO
NeSTeNbHOCTh, Ompenensis e€ Leaud M 3aJauyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIjaraéMblii aJroput™m JACUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hamboee
3¢ dEeKTUBHBIN CrMOCO0 WX perieHus ¢ Y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JIEATEILHOCTH HAa OCHOBE CaMOaHalln3a
¥ CAMOOIICHKH.

HNPEJMETHBIE PE3YJIBTATHI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIMINE TOHATHS (XMMHYECKHUH DJIEMEHT, aToOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, XUMHUUECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyYTas M COKpall€HHAas), MOJIb, MOJSpHas
Macca, MOJISIPHBIA OO0BEM, YIJIEPOIHBIN CKeneT, (yHKIMOHANbHAS TPYIIIa,
paguKai, U30MepHs, U30MEPhI, TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI W a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHUS); TEOPUM U 3aKOHBI (TEOPHUS CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKkOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3bIK XUMHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalumMe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (DAKTOJIOrMUECKHE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJB30BAHUU BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JAESATEILHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHATHUS HPH
OMHMCAaHUU COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPTaHUYECKUX COSIUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHU HCIOJIb30BATh XWMHYECKYI0 CHUMBOJIUKY JJIS
COCTAaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEaAKIUH,
W3rOTaBJIMBaTh MOJIETN MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIJIEKHOCTh H3YYEHHBIX
OpPraHMYeCKUX BEIIECTB IO HX COCTAaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne coeAuHeHu (yriieBOJOPOAbl, KHUCIOPOA U a30TCOJIECpKaIue
COCMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb WM Ha3BaHUS IO
cucrematnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWICH, AlleTUJICH,
ATWJICHTJIMKOJb, TIHIEPUH, (eHoNl, (hopManbaeru]], ameTaabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIII0J103a, TIUI1H);

c(hOpPMUPOBAHHOCTh YMEHUSI OMNpPEACIATh BHUABI XUMHUUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUSAX (OJIMHAPHBIC U KPATHBIC);



c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHUSI MACChI BEILIECTB;

c(hOPMHPOBAHHOCT, ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbusznueckne W XUMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, merwnOyraaueH-1,3, OeH30J, METaHOJ, 3TaHOJ, STUJICHIJIUKOJIb,
TJIMIEPUH, (EHOJM, aleTalbJACeTU]l, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE()Th, NPUPOIAHBIM Ta3, Yroib), CHOCOOBI HMX NEPepadOTKUu U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIU IMPOAYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3yUYEHUH BEIIECTB U
XUMUYECKUX SBICHUMN (HaOJIOJCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIS TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh yMEHUN IUTAHUPOBATh U BBIMIOJHATH XUMHUYECKHM
AKCIEPUMEHT (TIPEeBpaIlleHUs] OPTaHUYECKUX BEIIECTB MPU HArPEBaHUU, MTOJTYUYCHHUE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, KA4Y€CTBEHHbIC PEAKIMU OPraHUYECKHUX
BEILIECTB, JIEHATypalus OEJIKOB IpPU HarpeBaHUU, IBETHBIC pEaKIuu OEIKOB) B
COOTBETCTBHUM C TMpaBWJIAMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaTh
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3alluCh YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMpPOBaATH BEIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCT, YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAINIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHopmanuu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKarolled MPUPOIHON Cpeibl, OCO3HABAThH
OMAaCHOCTh BO3JICMCTBUSI HAa JKHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbIci Tokaszarens [I/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAICHUS WX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsl ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHUS] W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpass  BKIIKOYACT:
OCHOBOTIOJIATAIOIINE TOHATHS (XMMHUYCCKHH 3JIEMEHT, aToOM, H30TOIl, S-, p-, d-
JJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJia, MOJIb, MOJISIPHBIH 0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHUUECKAsI CBS3b
(KOBaJIeHTHAsl, MOHHAs, METANIMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKAs PEIIETKa,
TUIBl  XUMHUYECKUX  pPEaKIUi, PacTBOpP, SJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJIEKTPOJIUTUYECKAsT JIMCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakIuu, XUMHUUYECKOEe pPaBHOBECHE); TEOPUHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU JUCCOUMaluM, nepuoanueckud 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS] SHEPTUU
pY XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PAKTOJOTHMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUICCKOM JCSITEIHLHOCTH YEIIOBEKA;



c(hOpPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
OMMCAaHUM HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIh30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHusi (HOpPMYJ BEIIECTB M  yPaBHCHUM  XUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BeEIIEeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHaK, TaméHas
U3BECTh, HEeTalIEHAas U3BECTh, MUThEBAs CO/Q, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUI OTMPECIISITh BaJICHTHOCTh U CTCTICHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METaJUIMYECcKasi, BOJAOPOJIHASA) B COCIMHEHUSIX, THUII
KPUCTAINIMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAsA, METAJUTMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeNeNEHHOMY KIlaccy/TpyIie
COeMHEHUN (MPOCThIE BEIIECTBA — METAJIIbl U HEMETAJIbl, OKCUbl, OCHOBaHU,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PaCKPBIBATh CMBICI MEPUOANIECKOro 3aKoHa /I.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOUTYIO, 0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB |—4 mnepuoaoB Ilepumoanueckoil cucTteMbl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTaNy, «IHEPreTUYECKue YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX JIEMEHTOB M UX COCAUHEHUM
o nepuojaam u rpynnam lleproanyueckor cuctemMbl XuMHYECKUX 3neMeHToB [l. U.
Menaeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
NOATBEPKAAaTh CYHIECTBOBAHUE TCHETHUYECKON CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU II0
pa3NUYHBIM TMpPU3HAKaM (YUCIY U COCTAaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
addexTy peakiyv, U3MEHEHHUIO CTEIEHEW OKHUCIICHHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKlMH, YYaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBJISTh YPABHEHHSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIC U COKpAIEHHBIC YPABHEHHS PEaKIUii HOHHOTO 0OMEHa, yUNUThIBas
YCJOBUS, IPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHLA;



c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, IOJTBEPKIAIOIIIE
KAUECTBEHHBI COCTAaB PAa3JMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTh OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEIACTBOM COCTABJICHHS 3JIEKTPOHHOIO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INYHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOT'O PaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeicTBus (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NPUHIHUIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BOICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpY XUMHUYECKUX PEAKIUSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOIaTh MPaBUIIA MOJIb30BAHUS XUMUYECKOM
NOCy/IOl U J1TabOpaTOpPHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITOJTHCHHUIO J1aO0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCT, YMEHUN IUTAHUPOBATH U BBIMIOJHATH XUMHUYECKHM
AKCIIEPUMEHT (pa3jio’KeHHUE MEPOKCHUIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEeHUE Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHMKATOPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIuu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMUS, PEIIeHHE SKCIEPUMEHTAIbHBIX 3aJa4 TI0
TeMaM «Metambl» U «Hemeramibny) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TpU OOpAaIllEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000pPYAOBaHUEM,
MPEICTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMYJIUPOBATH BHIBOJLI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh yMEHUNM KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHhOpPMAITNIO, TONYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKalK, THTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHMSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3/ICHCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokazarens [IJIK, mosicHaTs Ha mpuMepax CcrmocoObl YMEHBIICHUS U
NpEAOTBPAILICHUS UX BPEOHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUH;

JUISL CIENBIX H CIA0OBHIAIIMX OOYYAIOIIUMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHY0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposBbie)
Ne /i KonTtpoubnbie | IIpakTnueckue
NPorpamMMmblI Bcero o0pa3oBaTebHbIC
padoThI padoThI pecypesI
Pa3nea 1. Teopernueckne 0CHOBBI OPraHNYeCKOH XHMHUH
[Ipenmet oprannyeckoit xumuu. Teopust
1.1 CTPOCHUSI OPTAHUYECKUX COCTUHEHUHN A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3znea 2. YrieBoaopoasbl
2.1 IIpenenbHbIE YIIEBOAOPOIbI — aJIKAHBI 2
)7 HenpenenbHble yraeBogopoabl: aaKeHsl, 6 1
aJIKaUEHBI, aTIKUHbI
2.3 ApomaTudeckue yrieBoa0pOIbl 2
54 [IpupoHbIe HCTOYHUKH YIJIEBOJOPOJOB U 3 |
uX nepepadoTka
Uroro no pazaeny 13
Pasnen 3. Kuciopoacoaep:kaniue oprannyecKue coeIuHEeHUs
3.1 Cnuprel. ®enon 3
39 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 )
Crnoxuble 3¢upbl
3.3 VriieBoabl 3 2




Hroro no pazneny

13

Pasnen 4. AzoTcoaepxamme opraHudecKne coeIMHeHUus

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pasneny 3
Paspnen 5. BeIicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 ITnactmaccel. Kayayku. Bonoxna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Kontpoabnsie | IlpakTnyeckue
NMPorpamMMblI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepnonnueckas cuctemMa XMUMUYECKUX 3
anemenToB JI. . Menaeneena
12 Crpoenue BemnectBa. MHOroobpasue 4
' BEIIIECTB
1.3 XUMHUYECKUE PeaKIuu 6 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi xumus
2.1 MeTaminl 1
2.2 Hemeramnsr 1
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX )
’ BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XUMHSA U KU3HDb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







IHOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

IIpeamer opraHn4ecKoi XuMuH, eé
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHUE

Teopus ctpoeHHs OpraHUYEeCKUX
coequHennii A. M. bytnepona, eé
OCHOBHBIE MOJIOKCHHUS

[IpencraBnenue o knaccuuxanuu
opraHudeckux BemiectB. HomeHkiatypa
(cuctemaTuveckas) U TPUBUATHHBIC
HA3BaHMS OPTaHUYECKHUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — IpoCTEenIIne
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTuieH U NpONUIEH — MpocTeIIne
MIPEACTABUTENN AJIKCHOB

[Tpaktrueckas padota Ne 1. «Ilomydenue
ATHIJIEHA U U3yYEHHUE €TO CBOHCTBY

Ankanuensl. bytaauen-1,3 u
MetunoyrtaaueH-1,3. [omyyenue
CHHTETHUYECKOr0 KayuyKa U pEe3UHBI




AJIKUHBL: COCTaB U OCOOEHHOCTHU CTPOEHHSI,

10 TOMOJIOTUYECKUH Pl ALETHIIEH —
IIPOCTEHUINN IPEICTaBUTENb AIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHYECKOU
peakuuu

12 ApeHsl: 6eH30:1 U TOITyoJ. TOKCUYHOCTh
apeHOB

13 I'eneTnueckas CBsI3b yIiI€eBOJOPOAOB,
IIPUHAUICKANINX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HICTOYHUKH YITIEBOAOPOOB:

14 MPUPOIHBIN ra3 ¥ MOIyTHBIE He(TIHBIE
ra3pl, He()Th U MPOYKTHI €€ nepepaboTKu
[IpupoaHbIE HCTOYHUKH YITIEBOAOPOOB:

15 MPUPOJIHBII ra3 U MOMmyTHbIE He(TIHbIE
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pasueny
«YTI1€BOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHos1. BomopoaHas cBs3b

13 MHoOroaroMHsble CIUPTHI: 3TUICHIIIUKOIb U
IJINLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe
Y XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpneruapl: GopMambaeTHI U
aneranbAeTu. AUETOH

1 OnHOOCHOBHBIE IIPE/IeNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOThI»

23

CTeapI/IHOBaH M OJICMHOBAsA KHUCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBI:IX
KHUCJIIOT

24

Mpg11a KaK COJIM BBICIIHX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC JIeUCTBUE

25

Crnoxxnble 3(UPBI KaK TPOU3BOHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX

a¢upoB

26

JXupsl: ruposn3, npuMeHeHue,
OuosIoruvecKast poJib )KUPOB

27

VYraeBojsl: cocTas, KilaccuuKanus.
Baxueiimue npeacTaBuTeNn: TI0K03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemitonosa kak npupoHbie
MOJIUMEPBI

29

KonTponbHast pabota mo pazueny
«Kucnopoacoaepxaininue opraHAIeCKue
coenuHeHMs»/ Beepoccuiickas
npoBepoyHas pabora

30

OO01mas xapakTeprCTUKA a30TCOIePIKALTIX
OpPraHUYECKUX COCTMHEHUH /
Bcepoccuiickas npoBepouHasi pabota

31

AMMHBI: METUJIAMHAH U aHWJINH

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpraHUYEeCKUE COCAMHEHUS, UX
Ouonoruueckoe 3HaueHue. [lentumael.
benku xak npupoHbIe




BBICOKOMOJICKYJISIPHBIC COCAUMHCHUA

OCHOBHbBIC IOHATHUS XUMUHN

33 BBICOKOMOJIEKYJIIPHBIX CO€MHEHUMN !
OcHOBHbBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
[TnacTmacchl, kKayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 14

[TPOI'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoangecTBo 4acoB

KonTpoabnsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBIE
ungponbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 37IEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTryparus aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTEMa XMMHUYECKHX deMeHToB J[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMUYECKHX DJIEMEHTOB U HX COCIUHCHHUH I10
rpynmnam v nepuojam. 3HaueHue
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XHUMHUYECKUX 31eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BeniecTBa. XuMU4ECKast CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHuUs
KOBaJICHTHOH CBsi3U. BogopoaHas cBs3b

BanieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenenb okucienus. Bemectsa
MOJICKYJISIPHOTO U HEMOJICKYJISPHOTO
CTPOCHUS

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOJIOUAHBIE PACTBOPBI.
MaccoBas 1015 BEIIECTBA B PACTBOPE




Knaccudukamnmst 1 HOMEHKIaTypa
HEOpraHWYeCKuX coeqnHeHui. ['enernueckas
CBSI3b HEOPTaHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCCOB

Knaccudukanmst XuMuueckux peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MaCChl BEILIECTB; 3aKOH
COXpAaHEHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMbIe peaKIi.
XHUMHUYECKOE pABHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Bnusiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

Onekrponurnueckas auccounanus. [lonarue
0 BogiopoaHOM mnokasarene (pH) pactopa.
Peakuuu nonnoro oomena. ['naponus
OPraHNYEeCKUX U HEOPraHUYECKUX BEILLECTB

12

OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsatue o6 >nmexkTponause
pacIiaBoB U pacTBOPOB CoOJEit

13

KontposnbHas paboTta mo pazaerny
«Teoperndeckre OCHOBbI XUMHUU»

14

Merauibl, ux nosioxenue B [lepuoauueckoi
CHUCTEME XUMUYECKUX 3i1eMeHTOB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndecKkrne CBOMCTBA
METaJJIOB




15

CruiaBbl METaLIOB. DIIEKTPOXUMUYCCKUAN PSITT
HanpsHKEHUA METaJIOB

16

XHMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HaTpUH, Kajaui, KaJblui, MarHui,
AIIOMUHMI) U UX COETUHEHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COEeIMHEHUN

18

XUMHUUYeCKre CBOMCTBA ITMHKA, JKeJle3a U UX
COCTUHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienune
HKCHEPUMEHTAIBHBIX 33714 110 TeMe
«Metamnby"

20

Hewmeraiibl, UX MOJ0KECHHUE B
[Ieproanueckoit cucTeMe XUMUYECKUX
anemenToB 1. 1. Menaeneepa u
0COOEHHOCTH CTPOEHUSI aTOMOB

21

dusznyeckue cBOICTBAa HEMETAJIOB.
AJIOTponus HEMETaJUIOB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

22

XHUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhl U UX
COCTUHEHUN

23

XuMHUECKue CBOICTBa a30Ta, Gpochopa u ux
COECIMHEHUI

24

XUMHUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O00011IeHYE ¥ cUCTEMATU3aLM 3HAHUI 110




teme «Hemeramaey. Beruncienus no
YpPaBHEHUSIM XUMHUYECKUX PEaKIUN U
TEPMOXUMHUYECKUE PACUEThI

[IpakTuueckas padora Ne 3. «Pemnienue

27 SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
"HemeTtammsr'"»

73 KonrponbHas padora no remam «MeTasuibh» 1
n «Hemeramibny

29 Heopranunueckue u opraHnueckue KUCiaOThI. |
Heopranuueckue u opraHn4ecKkue OCHOBaHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHenus. ['enernueckas |
CBSI3b HEOPraHUYECKHUX U OPTaHUYECKUX
BEIIECTB
Ponb xumun B ob6ecrieueHNH IKOJIOTHIECKO,

31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUN MEAMIIMHBI
[IpencraBnenus 00 0OMIMX HAYUYHBIX

32 MIPUHLUIIAX [IPOMBIILICHHOIO IIOJIyYeHUS 1
Ba’KHEHUIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHUAIOB 1

34 XUMUA U 300POBbE YEIOBEKA 1

OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOTI'PAMMBbBI

10 KIIACC

Kon
NpoBepsieMoOro
pe3yJjbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHusA

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpOBaHHOCTH TMPEACTABICHUN O XMMHYECKOW COCTaBJISAIOMIEH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJU XUMUU B TIO3HAHUU
SBIIGHUW TPUPOIBI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TIpPaMOTHOCTH, HEOOXOIUMOM st
pelieHusl TPAKTHYECKUX 3a7ad W DKOJOTHYECKH OO0OCHOBAHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

1.2

Brnanenune cucremMoil XMMHUYECKUMX 3HAHUH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIIue IMOHATUS (Monekyna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJISIPHBIA OOBEM, YIJIEPOIHBINA CKEJeT,
GyHKIIMOHATBHAS rpyIma, paaukan, M30MEpPHUS, W30MEPBI,
TOMOJIOTUYECKUM psiZl, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOIA- H
a30TCo/IepXKaIIie COSAMHEHUS, OMOJOTHYECKH AaKTHUBHBIC BEIIECTBA
(yrneBonpl, KHUpBI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHudeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMUECKHI S3BIK XUMHUH, (HAKTOJIOTHYECKUE
CBEIIEHHWS O CBOWCTBAaX, COCTaBe, TIOJYy4YECHUH U OE€30MacHOM
WCIIOJIb30BAHUM BAXKHEMIIMX HEOPraHUYECKHMX U  OPTaHMYeCKHUX

BCIIICCTB B 6BITy u HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

ChopMUpOBaHHOCTh yYMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUHM,  YCTaHABIMBATL WX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME TIOHATHSA IIPU OINHMCAHMM COCTaBa, CTPOCHUA U

MPEBPALLICHUN OPraHUYECKUX COECTUHECHUI

1.4

c(OpPMUPOBAHHOCTh YMEHUU MCIIOJIB30BATh XUMUYECKYI0 CHMBOJIUKY
JUISL COCTABJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaléHHOM) (OpMysT OpraHMYeCKUX BELIECTB M  ypaBHEHHM
XUMUYECKUX PEaKLUi, U3rOTABIMBATH MOJIEIU MOJIEKYJI OPTaHUYECKUX
BEIECTB I WUIIOCTPAMA UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopMuUpOBaHHOCTP ~ YMEHWUW  YCTaHaBIUBATh MPUHAJICKHOCTH
M3YUYEHHBIX OPraHMYECKUX BEHIECTB IO KX COCTaBY U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpynme) CcoeauHeHHi (YTJIeBOJOpOJIbI,
KHCIIOPOJ M a30TCOJEp)KalllUe COEAUHEHUsS, BBICOKOMOJIEKYJISIPHBIE
COCIUHEHMsI), JaBaTh WM  Ha3BaHWS 10  CHUCTEMaTUYECKOH

HomeHkiarype (IUPAC)

1.5

CdhopMupoBaHHOCTH YMEHHUS OINPEACIATh BUIBI XUMHUYECKOW CBSI3H B

OpraHUYeCKUX COECIMHEHUSX (OIMHAPHBIE U KPATHbBIE)

1.6

ChopMUPOBaHHOCTh ~ YMEHHSI IPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHusl opranuueckux BemiectB A.M. BytnepoBa anst oObscHEHHS
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHUA MACChI BCIICCTB

YrieBogoposl. Kucnoponconep:xariue " a30TCoJIepKalIne

OpraHNu4Y€CKUC COCOAUHCHU . BI)ICOKOMOHGKYHHPHBIC COCAMHECHUA

2.1

ChopmupoBaHHOCT, YMEHUN TPUBOAUTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJENIbHBIX OpPraHMYECKHUX BEIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STUJICHIJIMKONb, TIULIEpPUH, (eHod, (opManbaerui, aneTaabAeruy,
MypaBbHHAs KHCJIOTA, YKCyCHas KHUCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasl KHUCJIOTa, IJII0OKO3a, (PpPyKTO3a, Kpaxmal, IeJIos03a,

TJIUIIMH)

2.2

ChopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/I3I/I‘-I€CKI/IG U XHUMHUYCCKUC CBOﬁCTBa THUIINYHBIX HpeﬂCTaBHTeHeﬁ
pa3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ITUJICH,
MPOMWJICH, aneTuieH, OyraaweH-1,3, merunOyranuen-1,3, OeH3zom,
METaHOJI, ATAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (CHON, areTaabIeTu,
MypaBbUHasg U YKCyCHas KHCJIOTBI, IVIFOKO3a, Kpaxmaj, LEJIII0JIO3a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

C(pOpMPIpOBaHHOCTL YMCHUSA WIUIIOCTPUPOBATHL TCHCTUUYCCKYIO CBA3b
MCXKOY THUIITMYHBIMHA npeaACTaBUTCIIMU Ppa3IMIHbIX KJIaCCOB
OpraHN4YCCKUX BCIICCTB YPaBHCHUAMMN COOTBCTCTBYIOINX XUMUYCCKHUX

peaKIuii ¢ UCIOIB30BAHUEM CTPYKTYPHBIX (popmMyI1

24

CdhopmMupoBaHHOCTD yMEHUs XapaKTEepU30BaTh HUCTOYHMKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTH, MPUPOTHBIN T'a3, Yroilb), CIOCOOBI HX

nepepaboTKU U MPAaKTHYECKOe MPUMEHEHHE MTPOTYKTOB MepepadoTKu

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOax HAYYHOI'O IMO3HAaHHs, UCIIOJB3YEMBIX B XUMUU IIPU U3YUCHUU




BEIIECTB U XUMHUYECKUX SBICHUN (HAOMIOIEHHME, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BAaTh CHCTEMHBIE
XUMUYECKUE 3HAaHUS MJId NPUHATUS pEUIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTyallusiaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, yMEHMI COOMIOJATh TpaBHIA MOJIB30BaHUS
XUMUYECKON TIOCYI0M W J1abOpaTOpHBIM OOOPYIOBaHHMEM, a TaKKe
mpaBujia 06paHICHI/I$I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMHA

110 BBIIIOJTHCHUIO Ha60paT0pHLIX XUMHNYCCKHUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHUYECKHUHA
HKCHEPUMEHT (IPEBPALCHNUS OPraHUYECKHX BEIIECTB PU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHMYECKHUX BEIECTB, JeHaTypauus O€JIKOB IpU HarpeBaHHH,
LIBETHBIE pEakLUUU OEJIKOB) B COOTBETCTBUM C IPaBUJIAMHU TEXHUKH
0e30macHOCTH MpH OOpallleHuH C BEleCTBAaMU U J1a0OpaTOPHBIM
000pya0BaHUEM; NIPEACTABIISATh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3almucu ypaBHEHUH COOTBETCTBYIOILIUX

peakiuit 1 GOopMyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHH TIPOBOJIUTH BHIYHCICHUS M0 XUMHYECKAM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOJYKTa peaklMy 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WJIM MPOYKTOB PEaKIMN)

3.5

CdhopmupoBaHHOCTH YMEHHUU KPUTHYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HHQOpMAIMIO, IOJIy4aeMyl M3 pa3HbIX MCTOYHHKOB

(cpencTBa MaccoBoit nnpopmaryu, cetb THTEpHET U pyrue)

3.6

CdhopmupoBaHHOCT, yMEHHUU COOJNIOAATH MPaBWIA IKOJIOTHUECKU
1[eIecCO00pa3HOr0 TOBENEHUSI B OBITY M TPYIOBOW JAEATEIHLHOCTH B
LEISIX COXPaHEHHUS CBOETO 3J0POBbS M OKpPYXKAIOIIEH MHPUPOTHOM
Cpenbl, OCO3HABaTh OMACHOCTb BO3/ICHCTBHsI HA JKUBBIC OpPraHU3MBI
ONpeIeIEHHBIX OPTraHUYECKUX BELIECTB, TTOHMUMAsi CMBICI MOKa3aTels
I[MAK (upenenbHO AOMYyCTHUMON  KOHIICHTpAIMHM), TMOSCHATH Ha
puUMepax CrocoObl YMEHBIIEHUS W MPEIOTBPAIICHHUS WX BPEIHOTO

BOS)I@fICTBI/ISI Ha OpraHniMm 4€JIOBCKa

11 KIIACC

Kon
MPOBEPAEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeiHero 001ero 00pa3oBaHus




pe3yJibTaTa

1

TCOpeTI/I‘lCCKI/IC OCHOBBI XMMHH

1.1

Brnagenne cucteMoil XMMHYECKMX 3HAaHUW, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKa aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIT AaTOMOB,
HWOH, MOJIEKyJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHUS, XMMHYECKasl CBS3b, MOJIb, MOJISIpHAsi Macca, MOJSPHBIN
00BEM, KpUCTAUTUYECKass pemiéTka, THIBl XUMHYECKUX PEaKIui
(OKHCITUTEIPHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIAOTEPMHUYECKHE,
peaKkI MOHHOTO OOMEHA), PacTBOpP, SJICKTPOIUTHI, HEIIEKTPOJHTEHI,
AJICKTPOJIUTUYECKAST ~ JTUCCOIMAIMSA, OKHCIHMTENb, BOCCTAHOBHUTEb,
CKOPOCTh XMMHUYECKOW PEaKIuu, XUMUUYECKOE PABHOBECHE); TCOPUHU U
3aKOHBI (TEOpHsl DJIEKTPOJUTHUECKON aucconuanuu, llepuoamueckuii
3akoH [I.M. MeHnneneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOJIOTHUUCCKUE CBEJCHHS O CBOMCTBAX,
cocTaBe, TIOJIyYeHHH W OE30MacHOM HCIOJB30BAaHUN BaKHEHIIHMX
HEOPTaHUYECKUX BEIIECTB B OBITY W TPAKTHYECKOW JCSTEIHHOCTH

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHHUH BBISBIATH XapaKTepHbIE TNPHU3HAKH U
B3aUMOCBA3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M UX IPEBpAIICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUHN c MOHATUSAMHU u MIPEACTABICHUAMU IpYrux

C€CTCCTBCHHOHAYYHBIX IPCIMCETOB

1.3

BJIaIleHI/Ie OCHOBHBIMH MCTOJaMHU HAYYHOI'O IIO3HAHUS BCUICCTB U
XHUMHYECKHUX SIBJICHHUH (Ha6J’II-OI[eHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MOJICIIMPOBAHNE)

1.4

ChopmupoBaHHOCT, yYMEHUU ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHYECKHX JJIEMEHTOB B COCIWHEHHUAX Pa3IMYHOTO
cocTaBa, BHJ  XUMHUYECKOM CBs3M  (KOBAJICHTHAsl,  WOHHAsi,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCIUHEHUSIX, TUI KPUCTAILTTUYECKON
pPEMIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJsIpHas, WOHHAs,

MeTaJUTHYeCKas)

1.5

ChopmupoBaHHOCT, YMEHUN OINpPEAEIATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHMYECKUX COCTMHEHUI

1.6

CpopMUpPOBAaHHOCTL ~ YMEHHS  KJIaCCH(UIUPOBATH  XHUMHYECKHE
peaKIu MO Pa3IUYHbIM MPU3HAKAM (YHUCITYy M COCTaBy pearupyroumx

BCUICCTB, TCIUIOBOMY 3(1)(beKTy pcakuun, U3MCHCHHIO CTEIIeHEeH




OKHCJICHUSA 9JICMCHTOB, O6paTI/IMOCTI/I pcakuuu, Y4acTuro

KaTaju3aTopa)

1.7

ChopmMHupoBaHHOCT, YMEHUH  COCTABJIATh YpPaBHEHHUS  peakUuil
pPa3JIMYHBIX TUIIOB, IIOJHBIE M COKpALIEHHBIE YPAaBHEHUs pPEaKLUN
HMOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH pPeaKul HIyT

J0 KOHIIa

1.8

ChopmupoBaHHOCT, YMEHUHN MPOBOIUTH PEAKIIUU, MOATBEPIKIAIOLINE
Ka4eCTBCHHBIM COCTAB  PA3JMYHBIX HEOPTaHWYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IyTEM HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

CdhopmupoBaHHOCTE YMEHHMI pPaCKpBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEIIbHBIX peaxkuui IIOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajaHca 3TUX PeaKIUi

1.10

ChopmupoBaHHOCT, yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peaklny OT pa3iNyHbIX (PaKTOpOB

ChopmupoBaHHOCT, yMEHHMH  OOBSACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(mpunnun Jle larense)

OO01mas u HeopraHuvdecKasi XuMust

2.1

CdopmupoBaHHOCT, YMEHUW pAacKpbIBaTh CMBICH [leproamueckoro
3aKOHa JI.1. Menneneena " JIIEMOHCTPUPOBATH €ero
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYID H  IPOTHOCTHYECKYIO

byHKIII

2.2

CdopMHUpOBaHHOCTh YMEHUN XapaKTePU30BaTh FJICKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3jeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctemMbl xuMuueckux daemeHToB J[.M. MeHnneneeBa, HCHOJIb3ys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIC OpPOUTATN», «IHEPIEeTHUYCCKUE
YPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOMCTB
XUMUYECKUX DHJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U Tpymniam

[Tepuoanueckoit cucremsl XuMuueckux 31ueMeHToB .M. Menneneesa
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ChopmupoBaHHOCT, YMEHUU XapaKTEepH30BaTh (OMHCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIAaTh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKIY
HEOPTraHUYECKUMH BEIIIECTBAMH c MTOMOIIIBIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTh ~ YMEHHMI  yCTaHABIMBATh  MPHUHAIIEKHOCTH

HEOPraHMYECKUX BELIECTB II0 MX COCTaBY K ONPEAEIIEHHOMY KIIACCy




(rpymnme) coeauHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbl,

OKCH/JIbl, OCHOBAHUS, KUCJIOTHI, aM(pOTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CpopMUpOBaHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHUKY
JUIS  COCTaBlieHUS (OpMYyJ BEHIECTB W YPaBHEHUH XUMHYECKHX
peakuuii, cuctemarudeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMS OTJENbHBIX HEOPraHMYECKHUX BeLIeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, rameéHas HM3BECTb, HeraméHas HW3BECTb,

MUTHEBAS COJIA, TUPUT U IPYTHE)

2.6

CdhopmupoBaHHOCT, YMEHUU XapaKTepH30BaTh (OMMCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIATh  CYUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKIY
HEOPTraHUYECKUMH BEIIIECTBAMH c MTOMOIIIBIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdopmrpoBaHHOCTh YMEHUI IIAHUPOBATh U BBIIOJIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jloKEHHE IIEpPOKCUAA BOAOpPOJAa B MPUCYTCTBUU
KaTajlu3aTopa, ONpEeNEeJCHUE Cpeabl PacTBOPOB BEUIECTB € MOMOIIbIO
YHUBEPCAJIBHOTO WHAMKATOpa, BIUSHUE pa3IHYHBIX (PAKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peakuuM, peakluud HOHHOro OOMeEHa,
KaueCTBEHHBIC PEaKIuu Ha Cylb(dar-, KapOOHAT- U XJIOPHUI-AaHHOHBI, HA
KaTUOH aMMOHMS, PELICHHWE SKCHEPUMEHTAIbHBIX 3a/ad IO TeMaM
«Metamne» U «HemeTanasl») B COOTBETCTBUU C MpPaBHIIAMU TEXHUKHU
0€30macHOCTH TpH OOpaIleHWH C BEIIeCTBAMH M JIaOOpaTOPHBIM
000pyI0BaHUEM; IIPEJICTaBIISITh pe3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (QOpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakmuii 1 GopMyITHPOBATH BHIBOJBI HA OCHOBE ATHUX PE3YJIHTATOB

2.8

ChopmupoBaHHOCT, yMEHHMI CcOOMIOAATh TpaBWiIa MOJIb30BaHUS
XUMUYECKON TOCY/I0M W J1abopaTopHBIM OO0OpyJOBaHUEM, a TaKkKe
mpaBWiia OOpalleHus: ¢ BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIIUSIMU

110 BBIINIOJTHCHHUIO Ha60paTOpHHX XHUMHNYCCKHX OIIBITOB

2.9

ChopMupoBaHHOCTb ~ YMEHHMH  XapaKTepu30BaTh  XHMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE NPOMBIIIJICHHOTO MOJIY4YEHUs! CEepHOU
KHMCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH INpeACTaBlIeHUN 00
O0mMX HAy4YHBIX MPUHOMIAX M  OKOJIOTHYECKHUX  Ipodiiemax

XUMHYCCKOT'O IMMPONU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIONIEH

€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, pPOJIM XUMUU B [O3HAHUU




SIBJICHUH TPUPOABI, B (OPMHUPOBAHWHM MBIIUICHUS W KYJbTYPBI
JTUYHOCTH, €€ (PYHKIMOHAIBHONW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHus TPAKTUYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpesie

3.2

CdopmupoBaHHOCTH yMEHUMI KPUTUYECKH aHaJIU3UPOBATh
XUMHAYECKYI0 HH(OpMAIMio, MOIy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh VIHTEpHET U IpyTHe)
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ChopMHpPOBaHHOCTh YMEHUH COONIOAATh TpPaBUIa IKOJOTUUECKH
1eJIeCO00pa3HOr0 TMOBENEHUs] B OBITY M TPYIOBOH JEATEILHOCTH B
HEJsIX COXPaHEHHUsl CBOETO 370pPOBbS M OKPYXKAIOWIEH MPUPOJHOM

cpebl

3.4

Oco3HaBaTh OMAaCHOCTh BO3JCHUCTBHS HA JKUBBIE OpPraHU3MBbI
onpeAenéHHBIX BEIIECTB, MOHUMast cMbIch nokasarens [1/JIK, moscHaTh
Ha MpuUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIICHUs UX BPEIHOTO

BOSI[CﬁCTBH?I Ha OpraHu3M 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHUHI MPOBOJIUTH BBIYHUCIICHUS c
MCIIOJIb30BAHUEM TIOHITHS «MaccoBasi JIOJIsl BEIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIICHUA Ta30B IMPH XUMHUYECKUX PEAKIHUIX, MAaCChI
BEIIIECTBAa WK 00BEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEINECTBA,
Macce Wik 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
TETUIOBOTO A (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl

BCUICCTB, MPECBPALLICHUA U COXPAHCHHUA SHCPIUU




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COIep:KAHUS

1

TeopeTnueckne OCHOBbI OPraHNYeCKOW XUMHUU

1.1

[Ipenmer opraHnueckOM XHMMHHU: €€ BO3ZHUKHOBEHUE, Pa3BUTHE W 3HAYCHHUE B
MOJYYEHUU HOBBIX BELIECTB M MaTepUaloB. TeopHs CTPOEHHs OPraHUYECKUX

coequHeHnii A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (GOpPMYJIbl OpPraHHYECKHX BEIIECTB. ['OMOJIOTHS, H30MEpHUs.
XumHueckasi CBsI3b B OPraHMYECKUX COCIMHEHMAX — OJMHApPHBIE M KpaTHBIE

cBs3u. [IpencraBnenue o kiacCu(pUKAIIUU OPraHUIECKUX BEIIECTB

1.3

Homenknatypa opraHMyeckux COEIMHEHUH (cucTeMaTHYecKas) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEHIIINX HpCHCTaBHTGHGﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKU psifl. MeTaH U 3TaH — npocTeifine
NPEJCTaBUTENIN QJIKAHOB: (PU3UUECKHE U XUMHYECKUE CBOWCTBa (peakuuu

3aMCIICHHUA U rOpeHI/IH), HaXO0KACHUEC B IIPUPOAC, ITOJTYYCHUC U IIPUMCHCHHUC

2.2

ANKeHbI: cOoCTaB u CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH " MPOMUJICH —
HpOCTCfIH.IPIC NpeaACTaBUTCIIM AJIKCHOB! (bHSPI‘IeCKI/Ie A XHMHYECKHE CBOMCTBA
(peaKIII/II/I THAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THApAaTallid, OKUCJICHUA U

[IOJIMMEPU3ALIH ), IOJyUYEHUE U IPUMEHEHHE
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Anxanuensl: Oyrtammen-1,3 u MetmnOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHUE CBOMCTBA (peakuus noaumepusanun). IlomydyeHne cuHTETHUECKOTO

Kay4dyKa U pE3HUHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHHMSI, TOMOJIOTUYECKUN psiA. ALETHIIEH —
NPOCTEHIIMK TpEACTaBUTENb AIKHMHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUYECKHUE CBOWMCTBA (peakUuu T'UAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTalluu,

TOPEHMSI), IOJTyUYEHUE U IPUMEHEHHE

2.5

Apensl. benszon: coctaB, CTpoeHHE, (QU3NYECKHE U XUMHUYECKHE CBOWCTBa
(peakuuy raJoreHMpoBaHMsI U HUTPOBAHU), IIOJyUYEHUE U IpUMEHEHHE. Toryou:
COCTaB, CTpoeHHe, (u3nyeckMe M  XUMHYECKHE CBOMCTBa  (peakuuu
raJJOTEHUPOBAHUSI M HUTPOBAHMA), IMOJy4Y€HHE M IpUMEHEHHE. TOKCHYHOCTh
ApCHOB. T'eneTnueckas CBS3b MCXKAY YIIIEBOAOpOAaMH, IIPHHALJIC)KAIIUMU K

Ppa3jIMYHbIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIIeBOoA0pO0B. [Ipupoanblii ra3 u nomyTHele HETAHBIE




ra3el. Hedptp 1 e€ mpoucxoxnenne. CriocoObl mepepabOTKu HEPTH: MeperoHka,
KPEKUHI (TePMHUYECKHUH, KaTanuTU4eckuit), nmuposns. IlpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €r0 nmepepadoTKu

KchopOﬂcoz[epmamHe OpPraHu4YCCKueC COCINHCHUA

3.1

[IpenenpHbIe OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOCHHE, (PUINUECKUE
M XAMHYECKHME  CBOWCTBa  (peakmuMd C  aKTHBHBIMH  METaJUIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MpPUMEHEHHE. BOoJOpONHbBIE CBSI3U MEXIY
MOJIEKYJIAMU COUPTOB. JIEMCTBUE METAaHOJA M ATAaHOJA HAa OPraHW3M YeJOBEKa.
MHoroaromMHbie CIUPTHL. ITUICHTIIMKOIb U TIUIEPUH: CTPOCHUE, (pusndeckue u
XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHME CO  IIEJIOYHBIMU  METaJUIaMH,
KaueCTBEHHasi peakiusi Ha MHOI0AaTOMHbIE CIUpTHI). JleiicTBue Ha oOpraHu3m

YCJIOBCKaA. HpI/IMeHCHI/Ie TJIIMICPUHA U OTUJIICHITIUKOJIA

3.2

@deHON:  CTPOCHHE MOJICKYJBI, (U3MUECKHe W XHMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona
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AJ'ILI[GTI/IIU:I 1 KCTOHBI. (DopManL;[er HI, alCTaJIbACTU: CTPOCHUC, (I)I/I3I/I‘leCKI/IC u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHNA M BOCCTAHOBJICHUA, KAYCCTBCHHBIC

peaxium), MoJiy4eHue U NpuMeHeHHe

3.4

OnHOOCHOBHBIE TIpeZieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas U YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE [
Kjlacca KHUCJIOT, peakius dSTepuuKaniu), TMOIyYeHHe | IMPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsl KUCJIOTHI KaK NMPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHCIOT. Mbll1a KaK COJIM BBICIITHX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC ,I[GﬁCTBI/IG

3.5

CnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpONH3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrneBoapl: cocTaB, Kiaccuukamus yrieBoaoB (MOHO-, M- U TOJHCAXapUJIbI).
I'moko3a — mpocTedmmii MOHOCaxapu: OCOOEHHOCTH CTPOEHHMSI MOJIEKYJIBI,
du3nyeckre 1 XUMHUYECKUe CBOIcTBa (B3aumoeiictue ¢ rugpokcuaom meau(Il),
OKHCJICHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHHE,
OpOXXEHHE TIIFOKO3bI), HAaXOXJIEHUE B MPHPOJE, MPUMEHEHHE, OWOoIorHYecKas
poiab. @otocunTe3. PpyKTO3a KaK M30MEP INIOKO3bl. Kpaxmain u nesmionos3a Kak
npupoaHbie nosuMmepbl. CTpoeHHe Kpaxmana W Ieiutrono3sl. dusnueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIpOIn3, KaUeCTBEHHAs PEaKIUs C HOIO0M)

A3oTcojiepiKaIiye OpraHuiIecKie COeTMHEHUS

4.1

AMUHOKHUCIIOTHI KaKk aM(OTepHble OpraHuyeckue coequHeHus. duznyeckue u

XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpUMepe TiuiuHa). buonormdeckoe




3HAYCHHUC aMHUHOKHUCIIOT. Hel'ITI/I)ILI
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benkn kak mpupoaHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OEIKOB. XMWMHUYECKHE CBOWCTBA OEIIKOB:

THJIPOJIN3, ICHATYpaIusl, KAYECTBEHHBIE PEaKIIMU Ha OCIKU

BbICOKOMONIEKYIISIPHBIE COCITUHEHUS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHMIA: MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL NTOJIMMEpU3allun, CPCAHAA MOJICKYJIAPpHAA
macca. OCHOBHEIC METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COG,I[I/IHCHI/Iﬁ -

moJIMMEpHr3anunsa U IMOJMKOHACHCAIHUA
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OKCIEpUMEHTAIbHBIE METOJBl M3YyYEHHs] BEIIECTB W MX MPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3LaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,

Kay41yKOB. HOJ’Iy‘-IeHI/IC CUHTCTUYCCKOI'O KaydyKa U PC3UHLL

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMUS

1

TeopeTnueckue OCHOBBI XUMHUHU

1.1

Xumudeckui smeMeHT. AToM. Spo aToma, M30TONBL. DIEKTPOHHAsT 000JIOYKA.
DHepreTuvecKre YpoBHU, IOJYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-2JEMEHTEHI.
OcoOeHHOCTH paclpeeICHHs JIECKTPOHOB MO OpOUTAISIM B aroMax AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpALHs aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepuoguyeckas cucrema XuMHIEeCKUX daeMeHToB J1.1.
MenneneeBa. CBsa3b mepUOAUMYECKOTO 3akoHa u [lepmoamueckoil CHUCTEMBI
XumMudeckux 3yeMeHtoB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHUYECKHUX OJJIEMEHTOB H
00pa3yeMbIX MMM TPOCTHIX M CJIOXKHBIX BEIIECTB MO TPpyHIaM M TEPHOIAM.

3HaueHue NMEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH

1.3

Crpoenne BemiecTBa. XHMHUYECKas CBA3b. BHIBl XHUMHUYECKOW  CBSI3U
(koBasieHTHasi HEMOJISIpHAs M TOJSpHas, HOHHAs, MeTaindeckas). VoHbI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHuUsl KOBAJICHTHON XUMHYECKON CBSI3U

(oOMeHHBIN ¥ TOHOPHO-aKLENITOPHBIH). BomopoaHas cBs3b

1.4

BaneHTHOCTD. SHGKTpOOTpI/IHaTeHLHOCTB. CreneHb OKHCIICHUS

1.5

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BeIIECTBA. THIMbl KPUCTALINYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THIA KpHUCTAUIMYECKOW pemeTku. IlloHsATHE O AUCHEpCHBIX

cucrtemax. McTuHHBIE U KOJUIOUAHBIC PaCTBOPHI. MaccoBas J0JIi1 BCIICCTBA B




pacTtBope

1.6

Knaccudukanus Heopranmdeckux coeqnueHnii. HoMeHkiatypa HeopraHu4ecKux

BEILIECTB

1.7

XumMuueckast peaKmms. Knaccudukanus XUMHUYECKUX peakuuii B
HEOPTraHWYECKOW M OPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHHsS MacChl BEIIECTB,

3dKOH COXpaHCHHA U MPEBPALICHUA SHCPTHUU MTPU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTB pcaKkuuu, €€ 3aBUCHUMOCTD OT PAa3JIMIHBIX (I)aKTOpOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

coctossHue xumudeckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

SHCKTPOJ'H/ITI/I‘-ICCKEUI Jucconuanus. CullbHBIE U ca0ble SJICKTPOJIUTHI. Cpez[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIIA, HeﬁTpaanaﬂ, mcjIo9Hasd. PeaKI_II/II/I HOHHOI'O

oOmeHa

1.11

OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE peakunuu

Heoprannueckas xumust

2.1

Hewmeramnsl. [lonoxenne HemerauioB B lleproaudeckoil cucreMe XMMHUYECKUX
anemenToB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOEHHUs aTOMOB. Dusndeckue

CBOMCTBAa HEMETAJLJIOB. AJ'IJIOTpOHI/ISI HEMCTAJIJIOB (Ha IpUMEpPEC KUCJI0poda, CEPLI,

dbocdopa u yrieponaa)

2.2

XUMUYECKUE CBOMCTBA BAXKHEHMINMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
dbocdhopa, yrimepomsa W KPEeMHHA) U HX  COEAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOJICPIKANUX ~ KHUCIIOT, BOJOPOJHBIX —coenuHeHwi). [lpumenenue

Ba)KHEHUIIIMX HEMETAIJIOB U UX COCAUHEHUI
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Meramibl. [lonoxenue wmeramioB B Ilepuogumdeckoil cucteMe XUMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mmMe puznueckre cBoicTBa MeTaiioB. CIlaBbl METAJIIOB.

DNEeKTPOXUMHUUECKHUH Psijl HAIIPSHKEHUH METalIoB
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XYWMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJIMHA, KaJbIUH,
MarHui, aJlOMUHUHU, IIUHK, XpOM, >KeJe30, MeIb) M UX coenuHeHuit. OOmme

CIIOCOOBI NOJIYUCHUA MCTAJUIOB. HpI/IMeHCHI/IC MCTAJIJIOB B 6LITy 1 TCXHHUKC

2.5

I'enernyeckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAIIUX K PA3INIHBIM

Ki1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOJ'IOI"PI‘-ICCKOI>1, BHCPPCTHHCCKOﬁ U THIIEBOH
6630HaCHOCTI/I, Pa3BUTHUH MCIUIHUHLI. Ilousarue o HAayY4YHbIX MCTOAAaX ITO3HAHUSA

BEIICCTB U XUMHNYCCKUX peaKHHﬁ

3.2

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIAX MPOMBILIUIEHHOTO MOJIYYEHUS




BOXHEHIIMX BemecTB. UenoBeK B MHUpPE BEUIECTB MU MATEPHAIOB: Ba)KHEUIIHE
CTPOUTENBHBIE MaTepUalbl, KOHCTPYKUHOHHBIE MAaTE€pHUAJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepuaibl Uil JIEKTPOHUKH, HAHOMATEpUAIbl, OPraHUYECKHE U

MUHEpPAJIbHBIE y100peHUs
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XuMUsg W 3I0pOBbE UENOBEKAa: MpaBHJIa UCHOJIb30BAaHUS JIEKAPCTBEHHBIX
[IpernapaToB, MpaBuiia 6€30MacCHOr0 UCIOIL30BaHUS IPENapaToB OBITOBOM XUMUU

B [IOBCEIHEBHOMU KU3HHU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






