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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenepanbHOro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpaszoBanuu B Poccuiickoii deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpbHOi 00pa30BaTENBbHONM IPOTPpaMMBl CpedHEro oO0mero oOpa3oBaHUs
(®OIT  COO), mnpenacraBieHHbix B  DefepalibHOM  OCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KonHnenuuu mnpenoaaBaHust
yueOHOro mpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanuu, peaNu3yIoONIUX OCHOBHbIE 00pa3oBaTEIbHBIE MPOTPaMMbl, U
OCHOBHBIX TONOKeHUN «Ctparerum pa3BuThAs BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuon 1o 2025 roma» (Pacnopsokenue llpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEACIICHHUIO
oO1iei cTpaTerud oOy4eHuUsl, BOCIIUTAHUSL U Pa3BUTHUsSI O0YyYalOIUXCS CPEICTBAMU
yueOHoro npeaMera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHble nonoxeHuss ®I'OC COO o B3auMO0OYCIOBIEHHOCTH LEJEH,
COJIepKaHUsI, PE3yJbTATOB OOYyuYeHHs] W TpPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuUMUYECKOe oOpa3oBaHue, MoJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHW3aIuy, SBISETCS HEOTHEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAONIUM JTalloM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYLIUX
LETOCTHOM CHCTEME XHMHUYECKOro oO0Opa3oBaHus. OTH LEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyIbTYpbl
YeJOBEKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TPUPOAHOU cpede. Peamusyercs xumudeckoe oOpa3oBaHUE
0o0yy4aroluxcs Ha YpOBHE CpEHEro o0IIero oOpa3oBaHUs CPEACTBAMHU YUEOHOTO
npeaMera «XUMHS», COJIEpXKAHUE M TOCTPOCHHE KOTOPOTO OIpEeeSeHbl B
nporpaMMe MO XHMHUU C YYETOM cCHeludUKA HAyKH XUMHUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJIbl U B MaTepUaJbHOU JKM3HU OOIIECTBA, a TakXkKe C y4ETOM
oOlIMX 1eJded W NPUHIHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero obmiero oopaszosanus B Poccuiickoit @eaeparuu.

XuMusl Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO poJib B
COBPEMEHHOMN IMBWIM3ALIUM, B CO3JIaHUU HOBOM 0a3bl MaTepHAIBHOU KYyJIbTYpHI.
OHa BHOCHUT CBOM BKJaJ B (POPMHUPOBAHUE PAIMOHATBHOTO HAYYHOTO MBIILICHUS,
B CO3/IJaHHE€ IIETOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OopMUpYETCS B XMMUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOT'O COCTaBa OKPYKAIOIIETO0 MHPA, OCO3HAHUS B3aWMOCBSI3M MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSIMU IPUMEHEHUSL.



TecHO B3aUMOJIEUCTBYSI C IPYTUMU €CTECTBCHHBIMM HayKaMHu, XUMHS CTalia
HEOTHEMJIEMON YaCThI0O MUPOBOU KYJIBTYPbI, HEOOXOUMBIM YCIOBHEM YCIEITHOTO
TpyJa M >KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUsA KaK Hayka
co3ujaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMW HallpaBlieHa Ha pelIeHue
N00ATbHBIX MPOOJEM YCTOMYMBOIO pAa3BUTUSI YEJIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOH, MUIIEBOM, SKOJIOTHUECKON OE30MaCHOCTH U OXPaHbl 3J0POBbSI.

B cootBercTBHM ¢ OOmMMU UEASIMH W TMPUHIIMIAMUA CPEIHETO OOIIEro
oOpazoBanus cojep:xxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl YPOBEHB
M3YUYEHHUSI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0O UM JJisi  BBIPAaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsitomiuMu ~ mipeaMeTa  «XUMHs»  SBIAIOTCA  0a30Bble  KYypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAaHUN MO HEOPTraHMYECKON XUMHUU (C BKIIOUEHUEM 3HAHUU U3 OOl XUMHUH) U
OpraHn4eckor xuMuu. @OpMUPOBAHUE JAHHON CHUCTEMBI 3HAHUU NPU HU3YyYECHUU
npeaMera o0ecrneurBaeT BO3MOXKHOCTb PAcCMOTPEHUsT BCETO MHOTooOpas3us
BEILIECTB HA OCHOBE OOIINX MOHSATHI, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas xumusi» U «OO0mas u
HEOpPraHu4veckas XuMus» cPopMHpOBaHA B IpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHHUIO YYeOHOro Marepuana © 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOpPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpuBaIOTCS HAa YPOBHE KIIACCUUYECKOW TEOPUU CTPOCHUSI OPraHUYECKUX
COCIMHEHUM, a TaKke Ha YPOBHE CTEPECOXMMHUYECKMX U DBIEKTPOHHBIX
MpeACTaBICHU O cTpoeHun BemlecTB. CBefeHUS 00 H3y4aeMbIX B Kypce
BEILIECTBAX JIalOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEJAMHEHUU. B Kypce OpraHmyeckol XHMHUU MOJYy4aloT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl MEpPBOHAYAIbHBIC
MPEACTABICHUSI O XUMUYECKON CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMUUYECKOU peaKIuu.

[log HOBBIM yIJIOM 3peHUss B mOpeaMeTe «XUMHS» 0a30BOro YpPOBHS
paccMaTpuBaeTCS HW3YYEHHBIM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA
TeOpeTHUYecKuii matepuan M (HaKTOJIOTMYECKUE CBEIEHHMS O BEUIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» O0ydaromuMcesl TMPEJoCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMUECKUX TMO3UIINH,



rIy0Xe TOHSATh HCTOPUYECKOEe H3MEHEeHHEe (YHKIMH HTOr0 3akoHAa — OT
o0obmaroiei 10 00bSICHSAIONIEH 1 TPOTrHO3UP YIOLIEH.

Enunas cucrtema 3HaHUM O Ba)KHEWIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpPOTEKaHus JAomnojHsercs B kypcax 10 um 11 knaccos
AJIEMEHTAMH COJIEPKAHUSA, HMMEIOIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHHU C
JIPYTMMH HayKaMmH, PacKpbIBalOT €€ pOJib B IMO3HABATEIbHOW U MPAKTUYECKOU
JEATENIbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXEHUS K MPOLECCY
TBOpPYECTBA B 00JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaIoT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATh HMH(GOpPMALUIO U
NPUMEHSTh €€ [JIsl TONMOJIHEHUs 3HAHUW, pEUICHUS WHTEUICKTyaIbHBIX U
AKCIEPUMEHTAIbHBIX HCCIEI0BAaTEIbCKUX 3a7a4. B 1enom coaepkanue yueOHOro
npeamMera  «XUMHS»  JTaHHOTO  YPOBHS  H3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y 0Oy4YarOIIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHMS
dunocopckux uaed, Takux Kak: MaTEpUAIbHOE €IUHCTBO HEOPraHHMYECKOTO U
OpraHUYeCKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOCHHEM, IO3HABAEMOCTb TMPUPOAHBIX SIBJICHUNA MYyTEM OSKCIIEPUMEHTA U
pelieHus TMPOTUBOPEYMM MEXIy HOBBIMU (akTaMud UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH 3KOJIOTHYECKHUX MPpodIieM, a
TaKke MpodaeM cOEpeKeHUsI IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JJaHUSI HOBBIX
TEXHOJIOTHUH U MaTepHUasioB.

B nmnmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTHS U COLMAIM3ALUU
0o0yyYaromuxcsd MTPUHATHIE MNPOrpaMMON MO XMMHUHU MOJIXOAbl K OINPEIETICHUIO
COJIEpKaHMUsI M TOCTPOEHUS TMpeaMeTa MpelycMaTpuBaioT (HOpMUpPOBAHUE
VHUBEpPCANbHBIX Y4YEOHBIX JEUCTBUHM, HUMEIOMUMX 0a30BO€ 3HAUYEHUE IS
pa3IUYHBIX BHJOB JEATEIBHOCTU: pelleHus MpoOjieM, MOUCKA, aHaiu3a W
00paboTku uHGpoOpMaLIUU, HEOOXOAUMBIX JJIsl TPUOOPETEHUSI OBITA TPAKTUUECKOMN
U HUCCIEeI0BATENbCKON ACSATEILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mpaktuke npenomaBaHus XUMHUM KAaK Ha YPOBHE OCHOBHOTO OONIETo
o0pa3oBaHus, TaK U HA YPOBHE CpPEHEro 00I11ero 00pa3zoBaHus, IPU OMpPEACICHUU
COJIepKAaTEeNbHOM XapaKTepUCTUKU LleNied H3y4YeHHUs IpeJMeTa HalpaBlIeHHUEM
MEPBOCTEIICHHOM 3HAYMMOCTH TPAJIUIMOHHO MPU3HAETCA (POPMHPOBAHUE OCHOB
XUMUYECKOM HAyKH KakK O0JacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATETLHOCTH YE€JIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUSA TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4eHUS
MpeaMeTa SBIJISIETCS. BIIOJIHE ONPaBIaHHbBIM.



CornacHO JaHHOM TOYKE 3pEHUS TJIABHBIMHU LIEJISAMH H3yUYCHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBRsAIOTCS:

e (QopMHUpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUM KaKk  Ba)KHEWIeH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOM
JIeKAT KIIOYEBBIC TOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHBI U TECOPUU XHMHH,
OCBOCHHUE $SI3bIKa HAayKH, YCBOCHHUE W TMOHHWMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHUYT MHUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HUCTOpPHEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opMHUpOBaHUE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUUECKUX pEeaKIui, HEOOXOIUMBIX [Jisi NPUOOpPETECHHS
YMEHUH OpPHUEHTUPOBATHCS B MHUPE BEIIECTB W XUMHYCCKUX SIBJICHHMA,
MMEIOIIUX MECTO B IPUPO/JIE, B MPAKTUUECKON U MOBCEHEBHOMN KU3ZHU;

e Ppa3BUTHE YMEHHUH U CIIOCOOOB ESITEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM XMMHUYECKOTO0 JKCHEPUMEHTa, COOJIIOACHUEM IIpaBUI
Oe3omacHOro oOpalleHus ¢ BeleCTBaMH.

Hapsiny ¢ 3TuM, copepkareibHasi XapaKTepUCTHUKA LIeJIeld U 3a7a4 U3y4YEHUS
npeaMeTa B mporpaMMe Mo XUMHUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMH B CUCTEME cpefHero oodimiero oopazoBanus. CerogHs B
NpenojaBaHUM XUMUM B OoJblield  CTENEeHW OTAAETCS  MPEANoYTEHUE
MPAKTUUYECKON KOMIIOHEHTE COJIepKaHUsl OOy4eHUs, OpPUEHTUPOBAaHHOW Ha
MOJTOTOBKY BBITYCKHHKA 0O0II€00pa30BaTEIbHON OpraHU3aliy, BIaJCIOIIEro He
HaOOpoM 3HaHMH, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIocoOaMu H
YMEHHUSIMU aKTUBHOTO TIOJYYCHHS 3HAHWN W MPUMEHEHHUS WX B PEATHHOU JKU3HU
JUTSL pEeIICHUS] TPAKTUUECKUX 3a]1ay.

B cBsi3m Cc 3THM TpW HM3YYCHWHM TpenMera «XHMHS» JOMUHHUPYIOIICe
3Ha4YeHUE MPUOOPETAIOT TaKKE 1IEJIU U 33]]a4H, KaK:

azanTanys oO0ydyarIMXcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOUIETOCS MHPA,
dbopMupoBaHUE  MHTEUIEKTyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO00Opa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIIbHOMY MPUHSITUIO TPAaMOTHBIX
pEIICHU B KOHKPETHBIX KH3HEHHBIX CUTYAIUAX, CBI3AHHBIX C BEIIECTBAMHU U MX
MPUMEHEHUEM;

dbopmupoBaHue y OOydYaromUXCS  KJIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), HMMEIOINUX YHHUBEPCAIbHOE 3HAYCHUE [Jis Pa3IUYHBIX BHUIOB
JESATENLHOCTU: PEIIeHUs1 mpoOJieM, MOUCKa, aHalin3a U 00paboTku uHpOpMAaIUH,
HEOOXOJUMBIX [IJIi TPUOOPETEHUs] OMbITa JESATeNIbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TMO3HAHMM XUMHUH, a TakXke IS OIEHKH C TO3UIUl
AKOJIOTMYECKON O€30MacHOCTU XapakTepa BIUSHUS BEIIECTB M XUMHYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOJHYIO CPEY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYECKUX
CrOCOOHOCTEM 00yYaroIUXCs: CIOCOOHOCTH CaMOCTOSITEILHO TPUOOPETATh HOBBIE
3HAHMSI IO XUMHH B COOTBETCTBUU C KU3HECHHBIMH MOTPEOHOCTSIMH, UCIIOJIH30BAThH
COBPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJIOTHUHU VISl TIOMCKA M aHajIn3a YIeOHOU W
HAyYHO-TIOMYJISIPHON WH()OPMAITUH XUMHYECKOTO COJICPKAHMS;

dbopMHupOBaHUE U PA3BUTHE Y 00YJAIOIINXCS ACCOMMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/IaTeIbHOCTU, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMWMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
OKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydarommxcsd YOEXKIEHHOCTH B TyMaHHUCTHYECKOU
HAIMPaBJICHHOCTH XHMHH, €€ BaXHOW PONHM B PEIMICHUH TI00ATBHBIX TPOOIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOTO
OTHONICHWS] K TPHUPOJEC W CBOEMY 30pPOBBIO, a TaK)Ke MPHOOPETCHHS OIbITa
WCIIOJI30BAHUS TIOTYyYEHHBIX 3HAHWW IS TPUHSTHS TPAMOTHBIX pEHICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yueOHoM mnaHe cpenHero oOiiero o00Opa3oBaHUS MpPEeAMET «XUMHUI»
0a30BOT0 YpOBHS BXOJHUT B COCTaB MpeaMETHON oOnacTu «EcTecTBeHHO-HayUHBIE
MIPEAMETHD».

OO01miee 9nco 4acoB, OTBEASHHBIX ISl M3YUEHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero oomero oopaszoBanus, coctabisieT 68 vacos: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 gyaca (1 gac B Heemio).



COIEPKAHUE OBYUYEHUA
10 KVIACC
OPT'TAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHUYeCKO XUMHH

[IpenmeT opraHM4YEeCcKON XMMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTEepHANOB. Teopuss CTpPOCHUS OPraHUYECKHUX
coenuHenuit A. M. ByTiepoBa, e€ ocCHOBHbIEC MOJI0KeHUS. CTPYKTYpHBIE POPMYJIIbI
OpPraHMYeCKuX BemecTB. [omoiiorusa, wuzomepus. XUMHYECKass CBA3b B
OPraHNYECKUX COEAUHECHUSAX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenue o kinaccupuKaluu opraHnueckux BemiecTB. HoMmeHknaTypa
OpraHUYECKUX COCIMHEHUN (cHUCTeMaThueckas) W TpUBUAJbHBIE Ha3BaHUS
BAXXKHEUIIINX MPEJICTABUTENEN KIIACCOB OPraHUYE€CKUX BEIIECTB.

DKCNIEPUMEHTANBHBIE METOJbl M3YYCHHS BEIIECTB M MX MPEBPAILLCHUN:
O3HAaKOMJICHHE C oOpasllaMyd OpraHMYEeCKHX BEHIECTB M MaTepHallaMd Ha UX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOMIOJICHUE U
OMMCAHUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILICHUI0 OPIraHUYECKNUX BEILIECTB
MIpU HarpeBaHuu (IJ1aBJIeHHE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHMUA psax. MeraH W 3TaH —
MpPOCTEHIINE TPEACTABUTEIN aJIKaHOB: (U3WYECKHME M XHMHUYECKHE CBOMCTBa
(peakuuu 3aMelieHus W TOPEHHs), HAXOXKIACHUE B MPUPOJE, MOIYyYECHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsAl. DTUIEH U MPOMUICH —
MpOCTEHIINE NPEACTABUTEIN aJIKEHOB: (DU3WYECKHME M XHMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTalldd, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJYyYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u metmunOyrtanuen-1,3: cTpoeHue, BakHEUIIHe
XUMUYECKHE CBOMCTBa (peakius moiumepusanuu). [loiydyeHue CUHTETUUECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM psifl. ALIETHIICH
— MOPOCTEUIUA TpPEeACTABUTENb AJKUHOB: COCTaB, CTpOEHUE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peakluuy TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIINH,
TOpPEHHUs] ), TOTYYCHUE U TPUMEHEHHUE.

Apensl. beH3on: coctaB, cTpoeHHe, (PU3NUYECKHE W XHMHYECKHE CBOMCTBa
(peakuuu TaJoreHuPOBaHUSI U HUTPOBAHUSA), TOJyYEeHUE U NMpUMEHEeHUE. 10.1yon:
cocmae, cmpoenue, (usuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTHMyeckas CBSI3b MEXAYy YIJIEBOAOPOJaMH, MNPUHAMICKAIUMUA K
Pa3JIMYHBIM KJIaccam.

[IpuponHble HCTOYHHMKHK YIJI€BOAOPOAOB. IlpupoaHblii Ta3 W MOMYyTHBIC
HedTsaubie ra3el. HedTh m e€ mpoucxoxnaenue. CrnocoOwl mnepepaboTku HeTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTaauTU4eCcKuil), nuponu3. [IpomykTsl
nepepaboTKu HePTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIN
YTOJb U MPOAYKTHI €r0 epepadboTKu.

OKCIEpUMEHTAIIbHBIE METOJbl HW3YUYEHMs] BEHIECTB M HUX MpEeBpalleHUM:
O3HaKOMJIEHHE ¢ oOpasllaMu [UIacTMacC, KaydyKOB U PE3UHBI, KOJJIEKIUU
«Hedbtb» u  «Yroiby, MOIETUPOBAHME  MOJIEKYJ  YIJIEBOAOPOAOB U
raJior€HONPOU3BO/IHBIX, TPOBEACHUE MPAKTUYECKOU pabOThI: MOJYyUYCHHE HTUIICHA

Y U3YYEHHE €TO CBOMCTB.

PacuérHble 3anaum.

Brluncnenuss 1o ypaBHEHHUIO XUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BELIECTBA WM MPOAYKTA PEAKIMU IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH ).

Kucsiopoacoaep:xamue opranneckKue coeJuHEHUs

[IpenenpHble ONHOATOMHBIE CHOUPTBI. MeETaHON © 3TaHOJ: CTPOECHHUE,
¢duznyeckre M XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMU MeETajulaMu,
rajJioreHOBOJIOpOJaMHu, TOpEHUE), MpUMEHEeHHEe. BoIOpoJHbIE CBA3U MEXIY
MOJIEKYJIaMU CIUPTOB. J[elicTBHE METAaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbIE  CHOUPTHL.  ODTWIEHIJIMKOIb W  TJIMUEPUH: CTPOECHHUE,
¢duznyeckre W XUMHYECKHE CBOWCTBA (B3aMMOJIEUCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMU, KayeCTBEHHAs peaklusi Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
OpraHu3M 4esoBeka. lIpuMeHenue riavneprusa u 3TUICHTIIUKOJIA.

®deHos: CTPOCHHE MOJEKYIbl, (U3MYECKHE U XUMHUYECKHE CBOICTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaeruapl U kemowuvl. DopmanplIerun, amneTadblIeru]: CTPOECHHUE,
¢du3uYecKre U XMMHUYECKHE CBOMCTBA (peaklMH OKUCICHHUS U BOCCTAHOBIICHHS,
KaueCTBEHHBIC PEAKIINM), OJyYEeHUE U TPUMEHECHHUE.

OnIHOOCHOBHBIE TpE/CNIbHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasl KHUCIIOThI: CTpOeHHUE, (HU3UUYECKUE U XUMUYECKUE CBOMCTBa (CBOMCTBA,
oO1ye sl Kjacca KUCIOT, peakius dTepuuKainu), noaydyeHrue U NpuMEHEHHE.
CreapuHoBasi U OJICMHOBAasi KHCJIOTHI KaK MPEICTABUTENM BBICHIUX KapOOHOBBIX
KHUCJIOT. MbLIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX MOIOIIIEE JACHCTBUE.

CnoxHble 3(QuUpbl Kak MNPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [uaponus
coKHbIX 3QupoB. XKupsl. ['uaponus xupos. [Ilpumenenue xxupoB. buonornyeckas
POJb KUPOB.



VYrneBogpl: cocraB, KJIacCU(pUKaLMs ~ yriaeBoAoB  (MOHO-, JH- U
nonucaxapubl). ['Noko3a — npocTelinii MoHOCaxapui: 0COOCHHOCTH CTPOCHUS
MOJEKYJIbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom Mmeau(ll), okucienne amMmuadHbpIM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, MPUMEHEHUE,
ouosoruueckas poiab. @orocunte3. pyKTo3a Kak H30MEp TIIHOKO3bI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmana U
nemutoao3bl.  du3nyeckre M XUMUYECKHE CBOMCTBA KpaxMmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHMs] BEHIECTB M HUX MpEeBpallcHUM:
MpOBEJICHNEe, HAOMIOJICHUE U OMNUCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCJIEHUE STaHOJA
okcusioM wmeau(Il)), MHOTOAaTOMHBIX CHUPTOB (B3aMMOJACHCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anbuernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumoneicTBHE Kpaxmalia € HOJIOM),
MPOBEJICHUE MPAKTUUECKONU PaOOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3anaum.

BrluncneHnuss mo ypaBHEHHIO XUMHUYECKOW peaknuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH ).

A3zoTcoaeprKaliie OpraHuuecKue COeITMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(oOTepHble oprannueckue coeauHenus. duznueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoAHBbIE BBICOKOMOJEKYISpHbIE coenuHeHusi. [lepBuunas,
BTOPUYHAsT M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOIN3, ICHATypalusi, KaYeCTBEHHbIC PEAKIIMU Ha OCTIKHU.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHMs] BEHIECTB M HUX MpEeBpallcHUM:
HaOII0/ICHUE U OMMCAHKUE IEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypalus OEIKOB MpHU
HarpeBaHUMU, IIBETHBIE PEAKIIUU OEIKOB.

BbicokomoJiekyIsIpHbIE COeIMHEHUS

OCHOBHbIC TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIU, CPEIHSS MOJCKYIspHas
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalllcHUM:
O3HAKOMJICHHE C 00pa3laMy MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexXIpeIMETHBIE CBA3U.



Peanuzanus MeXnpeIMeTHbIX CBSI3€H MPU U3YUYEHUHU OPTraHUYECKOW XMMUU B
10 kxnacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTHUH, TaK U MOHSATUM, SIBISIONIMXCS CUCTEMHBIMH ISl OTACIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CHHTE3, KiacCU(UKaIus, MepUuoJIUIYHOCTh, HaOIIOACHNUE,
M3MEpeHHE, IKCIIEPUMEHT, MOJISTTHPOBaHUE.

®dusnka: MaTtepusi, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU YpOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BeIIeCcTBa, (U3NUECKHE BETUIMHBI U €IMHUIIBI UX U3MEPEHHUS.

buonorus: kimerka, opranmsm, Omocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHUBHBbIC BellecTBa (OENKH, YIJIEBOMABI, KHPHI,
(dbepMeHTHhI).

I'eorpadus: MuHepasnbl, TOpHbIE TTOPOJIbI, TOJIE3HBIE UCKOTIAeMbI€, TOILIUBO,
peCypCHI.

TexHoNmorusi: MHINEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MHUTAHUSA,
MOIOIIME CPEICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHE Tperaparhl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KVIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0OCHOBbI XUMHMH

XUMHAYECKAN 3JeMEeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
00004Ka. DHEPreTUYeCKre ypOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeesieHusl AIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DNEKTPOHHAS KOHPUTYpAIUS AaTOMOB.

[lepuoanueckuit 3akoH U Ilepuonnueckas cucreMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [leprmoanmdeckoil cucTemsl
XuMHA4YecKuX 3meMeHToB [[. M. MeHaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TrpynnaM M NEpUOJaM.
3HaYEHHE NEPUOAUYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

CtpoeHnne BemiecTBa. XHMHUYECKass CBs3b. BuAbl XUMHYECKOH CBA3U
(KoBaJIEeHTHAsI HEMOJISIpHAS W TMOJSpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHusi KOBAJEHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH U  JOHOPHO-
akuenTopHeiil). Bogopoanasi cBsi3b. BaneHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucnenus. IoHbl: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJSPHOTO  CTPOCHUA.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKAX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIIA KPUCTAIINYECKON PEIIETKHU.

[TondaTue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKHUX COEUHECHUMU. Homenkiartypa
HEOPraHMYECKUX BeIIeCTB. [eHeTudeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKANUX K PA3TUYHBIM KJIaccaM.

Xumuyeckas — peaknus.  Knaccudukanuss  XuMHUYECKUX — peakiuil B
HEOPraHUYECKOW W OPraHMYECKOM XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMHUUYECKUX PEAKIIUSX.

CxopocTh peakiinu, €€ 3aBUCUMOCTb OT pa3inuHbIX (pakTopoB. OOpaTumbie
peakunn. XuMHYECKOe paBHOBecue. DaKTOpBI, BIUAIOIIME HA COCTOSIHHE
xuMuyeckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponuTHyeckas aucconnarys. CunbHbIe U caa0bie daekTpoanTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaIbHAas, IEIOYHAS.

OKUCITUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIHH.

DKCNIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M MX MPEBPALLCHUN:
neMoHcTparus Tadnaun «llepuoanyueckas cucremMa XUMHUYECKUX daeMeHToB JI. .
MeHnneneeBay, U3ydeHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOII0JACHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JA0OPAaTOPHBIX OMBITOB (Pa3iioKeHUE EPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KAaTAIN3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOINBI0 YHUBEPCAIBHOTO WHAUKATOpPA, pEaKIMd HOHHOTO OOMEHa),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusHUe pa3IuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIAM.

Pacuérnepie 3anaun.

PacuéTtei 1no ypaBHEHMSM XHMMHUYECKHX pEaKUHWi, B TOM YHCIE
TEPMOXHUMUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilomokenue HemeTaiioB B llepuommueckoid  cucteme
xuMuueckux saeMmeHToB JI. M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusnueckue CBONCTBA HEMETAUIOB. AJUIOTpONUS HEMETAUIOB (HAa mpuMepe
KHCJI0poJia, cepbl, pochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAXHEWIIIMX HEMETAJIOB (TaJOT€HOB, CEPhI, a30Ta,
docthopa, yriepoga U KpeMHHs)) U HMX  COCIMHEHUUA  (OKCHIOB,
KHUCJIOPOJICOAEPKAIINX KUCTOT, BOAOPOJAHBIX COSUHEHU ).

[IpruMeHeHNE BAXKHENIIINX HEMETAIUIOB U KX COCTUHEHUM.



Meramisl. [lonoxenue meramnoB B Ilepuoanueckoi cucTeMe XUMHUYECKHX
sanemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTaioB. O0mue ¢gusnyueckrue cBoiicTBa MeTamioB. CIJIaBbl METAJIOB.
DIIEKTPOXUMUYECKHUI P HANPSIHKEHUN METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAXHEWIIMX METAIOB (HATPUM, KaJlUM, KaJbIIHi,
MarHui, aJlOMUHHM, ITUHK, XPOM, KEJI€30, MEb) U X COCANHECHUM.

OO6mme crnocoObl mofydeHus: MeTauioB. llprmeHeHre mMeTamuioB B OBITY U
TEXHHUKE.

DKCNIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M MX MPEBPALLCHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamiabl U CIUIaBbl», OOpa3l0B HEMETAIUIOB, pEIICHUE
AKCHEPUMEHTATIBHBIX 3a/a4, HAOJNIOJEHUE M OINUCAHHE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUSL C PacTBOpamu
KHUCJIOT U IIeJ04Yel, KAYeCTBEHHbIEC PEAKIIUU Ha KATUOHBI METAJLIIOB).

Pacuérneie 3anaun.

Pacuéthl Macchl BemecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJIHWYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIMU BEIECTB,
pacu€Thl Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIH OJHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumum B o0ecrniedeHUH IKOJOTHYECKOM, SHEPreTHYECKON W IMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJTYy4YECHUS BaXKHEUIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUATIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTtepuaiabl, KOHCTPYKUIHOHHBIE MAaTe€puaibl, KpAacKH, CTEKJIO, KepaMuKa,
MaTepuanbl ISl 3JIEKTPOHUKH, HAHOMATECPHUAIbl, OPTaHUYECKUE WU MHUHEpaJIbHBIC
yaoOpeHus.

XuMHSIT A 3JI0POBBE YEIIOBEKA: MPABWIIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MaCHOr0 MCIOIb30BaHUS MpenapaToB ObLITOBOM XUMUU
B IMIOBCEJTHEBHOMW KU3HU.

MexXIrpeamMeTHbIE CBA3U.

Peanuzanus  MeXNOpeAMETHBIX  CBA3€H MNpU  HU3YyYeHHH oOlel ¢
HEOpPraHW4YECKOW XUMUHU B 11 Kiacce OCyIIECTBIAETCA Y€pe3 UCIOJIb30BAHUE KAK
OOLIUX €CTECTBEHHO-HAYYHBIX TMOHATHN, TaK ¥ TMOHSTUH, SBISIONIUXCS
CHUCTEMHBIMH IS OTACJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mMe ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAay4HbIM (hakT, TUMOTe3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, Kiaccuukaiusi, MNepUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusmka: MaTepHs, SHEPTHsl, Macca, aToM, AJICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOT, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPTCTHUCCKUI YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSHHE BEIEeCTBa, (PU3HYCCKHUC BEIUYMHBI U CIHHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHm3M, OJKocucTema, Owmochepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIESCTB B OpraHU3ME.

['eorpadus: MuUHEpAIIBI, TOPHBIE MTOPOJIBI, MMOJE3HBIC MCKOIIAeMbIE, TOILUIMBO,
PECYPCHI.

TexHoMOTHS: XUMHUUYECKAs] MPOMBIITUICHHOCTh, METALTypPTrHs, MPOW3BOACTBO
CTPOHUTEIBHBIX MAaTEPHATIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOACTBO, IHIIEBAs
MPOMBINIJICHHOCTh,  (hapMameBTUYECKass  IPOMBINIICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKUX TMPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AIICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHAPYEMBIE PE3VYJIbTATBI OCBOEHISA [TPOI'PAMMBI 110 XMMHUHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
00yJYaroIIUMHUCA TPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeIMEeTHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOW st
pa3palbOTKH TJIAHUPYEMBIX PE3yIbTATOB OCBOEHUS MPOrPaMM CPEIHETO OOIIEro
00pa3oBaHus SABISETCS CUCTEMHO-ESITEIbHOCTHBIN MOAXO/.

B coOTBETCTBUM C CHCTEMHO-ACSITEIBHOCTHBIM MOJXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o011iero oOpa3oBaHus BbIJICTIEHBI CIEAYIONINE COCTABISIOININE:

OCO3HaHHE OOYYAIOMIMMHUCSI POCCUUCKOM TPaKTAHCKOM HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHUIO;

HaJIU4Yue MOTUBALIMU K 00 yUECHHUIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOECKJICHUN TUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN M UCTOPUUECKUX TPAAUIUN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh MU CIIOCOOHOCTH OOYYaOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATETbHOCTA IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMH, MPUCYIIMMHU IEJIOCTHOU
CUCTEME XUMHYECKOT0 00pa30BaHMUS;

HaJu4Yue MPaBOCO3HAHUS HKOJOTUUECKON KyJIbTYypbl U CIIOCOOHOCTH CTaBUTh
1IEJId U CTPOUTH KHU3HECHHBIC TIIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHS MpeAMeTa «XHMHS» JIOCTUTalOTCS B
€MHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKHUMH, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U ujeasaMud POCCHUIICKOrO0 TIpakJAaHCKOTO OOIIECTBA, MPUHATHIMH B OOIINECTBE
HOpMaMKU U  TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOIIMMHU  MpoIleccaM
CaMOIO3HAHMS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHHUS JUYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTPaXKaloT
c(hOpMUPOBAHHOCTb OIbITA I[TO3HABATEILHOW M MPAKTUYECKOU JI€SITEIBHOCTH
oOyyJaromuxcs Mo peajan3alnu IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIE B
YacTu:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

OCO3HAHUS 00YYaIOIUMUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPABOMOPSIIKY;

MPEJICTaBICHUS] O COIMAJIbHBIX HOPMax M TMpaBUJIaX MEXKINYHOCTHBIX
OTHOIIICHUU B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTA TMPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX U TMO3HABATENbHBIX 3aJlay, BBINOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh WU MPUHUMATh MOTHUBBI, HAaMEpPEHUS, JIOTUKY W
apryMEHTBI IPYTUX IPHU aHAIU3€ PA3IMYHbIX BUJIOB YUEOHOU €SI TEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIIEHHS K HWCTOPUYECKOMY M HAyYHOMY HacCJIEAUI0
OTE€YECTBEHHOI XMMUH;

YBOXKEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUU M IMPAKTUYECKOTO
MPUMEHEHUS] XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKH €CTh Pe3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUHM, KPOMOTJIMBBIX OAKCIEPUMEHTAIbHBIX  MOUCKOB,
MOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

MHTEpeca U TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHaiau3e uH(opMalKuKu O MEePEOBbIX JOCTUKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3AHHbBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBapHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TMOCIEICTBUU 3THUX
MOCTYTKOB;

4) popmMupoBaHNS KYJIbTYPHI 310POBbS:

MOHMMAaHMS 1IEHHOCTEW 310poBOro U 0Oe3omacHOro oOpa3za KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONMIOZICHUsT TIPaBUJ OE30MacHOr0 OOpaIleHus] C BEIIeCTBAMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHMSI 1EHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIMX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIOJCH;

OCO3HAHUS MOCIEICTBUN M HEMPUATHUS BPEAHBIX MPUBBIUEK (yMOTpeOiIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUs );

5) TPy10BOI0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BAaTEIbCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ©  APYrUX  BHJAX
NeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B pPEUICHUM NPaKTHUUYECKUX 3ajad
COIMAIbHOM HANPaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuil pa3iuyHOro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU N€SATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAIBHON TPaEeKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccuu M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpedHOCTEM 00IIeCTBA;

6) 3K0JI0rn4ecKOro BOCIIMTAHMS:

AKOJIOTUYECKHU 11€J€CO00pPa3HOr0 OTHOUIEHUS K MNPUPOAE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HA 3eMIIE;

MOHUMAHHS TJIOOAJIBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEbI;

OCO3HAHUS HEOOXOJMMOCTH WCHOJIb30BAHUS JOCTWKEHUN XUMHUHU s
pelIeHus BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIb30BAHNUS;

AKTUBHOTO HENPUATUA JIEUCTBUH, NPUHOCAIIMX BPEHN OKPYKAOIIEH
MPUPOJIHON Ccpejie, YMEHHsI MPOTHO3UPOBATh HEOJIAronpUsITHbIE IKOJIOTUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX TEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEeSATETLHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HUJEOJIOTUU
xemopoouu;

7) 1IEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHMS crnenu(pUKH XUMHU KakK HayKd, OCO3HaHUs €€ poju B
(GbopMUPOBaHUU PAIIMOHAIBHOTO HAYYHOTO MBIIUICHUSI, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUS] 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHUHU NpoOJeM COXpaHECHHS
MIPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOWM 3HAUYMMOCTH XUMHUU IS  COBPEMEHHOM
IMBWIM3ALUKA: B €€ TyMaHUCTUYECKON HAMpPABICHHOCTH W BaXXHOW pOJM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUalbHOU KYJIbTYpPhl, PEHICHUU TI00AIBHBIX MPOOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, IHEPrETUUECKOM, MUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, OOECIEUYCHUH YCIOBUU
YCHEIIHOTO TpyAa U HKOJOTMYECKHM KOMMOPTHON KHU3ZHM KAXKIOro YJieHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJlyyaeMble 3HAHUS ISl aHAJIU3a U OOBSICHEHHS SIBIICHUM OKpPYXKaIOIIero MUpa u
MPOUCXOJIAIIMX B HEM U3MEHEHUH, YMEHUS JieaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIONIUXCS JAHHBIX C IEJIbI0 TMOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelieHus npooyieM B peaabHbIX JKU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUN IO XUMHUU B
COOTBETCTBUH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TPyJa B pa3nuyHbIX cdepax npodhecCuOHaTbHOM
NEeSATETbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE pe3yJdbTaThl OCBOSHUS YY€OHOTO TpenaMeTra «XUMHUsS» Ha
YPOBHE CPEHETO 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIE ISt dbopmupoBaHus MHPOBO33PEHUSA oOyyJaromuxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKY METOJO0B TIO3HAHUS,
HCIIOJIB3yeMbIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MPOIIECC, CUCTEMa, HAy4YHbIM (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0OBaHNE, HAOIIOICHUE, U3BMEPEHHE, IKCTIEPUMEHT U APYTHE);

YHUBEpCAIbHBIC Y4eOHBIC NeHCTBHs (TIO3HABATEIbHBIC, KOMMYHUKATHBHbIC,

PEryJISTUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (G yHKIIMOHATBHOMN
IPAMOTHOCTH U COLIUATIBHOW KOMIIETEHIINU 00yYaromnXcs;
CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCaJbHbIC yueOHbIE
JNEUCTBUS B ITIO3HABATEIBLHOW U COLIMATIBHOMN IPAKTUKE.

MeranpeaMeTHbIE pPE3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETryJIATHUBHBIMU
JTECUCTBUSAMU.

OBiagenue YHUBEPCAJIbHBIMHU y4eOHBbIMH MO3HABATEJIbHBIMHU
NeCTBUSAMM:

1) 0a3oBbIe JJOrHYecKHe AeCTBUS:

CaMOCTOSITEIbHO  (OPMYNIHPOBATH W AKTYaJM3UPOBaTh  MpOOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesATh LEIH JEATEIbHOCTH, 3aJaBas IMapamMeTpbl W KPUTECPUH HX
JNOCTUKEHUS, COOTHOCHUTH PE3YJIBTATHI AEATEIBHOCTH C MMOCTABJICHHBIMU LEISAMU;

WCIOJIb30BATh NIPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHHUS —
BBIJICIIATh XAPAKTEPHBIE MPHU3HAKU TMOHSITUW U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IJI1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBIICHUU;

BHIOMpaTh OCHOBAHHMS U KPUTEPUU I KIacCUPUKAIMU BEIIECTB H
XUMUYECKUX PEAKIINU;

YCTaHaBIIUBaTh MPUYUHHO-CICICTBEHHBIE CBS3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE paACCYXKJEHUsI (MHAYKTUBHBIE, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSThH B MPOILIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DBJE€MEHTa, XuMHuueckas ¢Gopmylsia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJISI BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4aEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCJIEA0BATEILCKHAE ACHCTBUS:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHUYECKUX
peaKuuii;

(dbopMyIHpOBaTh 1EH U 33/1a4d UCCIIEIOBAHUS, UCTIOIB30BaTh OCTABICHHbBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsl (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKJCHUN;

BJIAJICTh HABBIKAMU CaMOCTOATENILHOTO IUIAHUPOBAHUSL W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOAaTh 3a XO0JI0M
MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyaupoBaTh
00001IIeHUS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBaHHBIN OTUET O MPOJICIIAHHON paboTe;

npuoOpeTaTb OMBIT YYEHUYECKOM UCCIENOBATENbCKOM W MPOEKTHOM
JESATENbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUS] TMPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB NO3HAHUSL.

3) paGora ¢ uHpopManmeii:

OPUEHTHPOBATHCA B Pa3JIMYHBIX MCTOYHMKAX uHPopManuu (HaAy4dHO-
MOMyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp>KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh MH(POPMAIUIO Pa3IUYHBIX BUAOB U (opMm
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH 151
HEMIPOTUBOPEUYUBOCTH;



(dbopMyIHpoOBaTh 3aMPOChl U MPUMEHSTH Pa3IUYHbIE METOJIbI NPHU MOUCKE U
orbope wuHpOpManUU, HEOOXOAUMON JJisi BBIMOJHEHUS Y4YEOHBIX 3a7a4
ONPEIEIIEHHOIO TUIIA;

MpuoOpeTaTh OMNbBIT HCMIOIB30BaHUA HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOUpATh  ONTHUMalbHYIO  (QOpMy  MpeACTaBICHUS
uHopMmanuu (cxemsl, rpad UKy, JUArpPaMMbl, TAOIULIBI, PUCYHKU U JPYTHUE);

UCIIOJb30BaTh HAy4YHBIM $3bIK B KadyeCTBE CpeAcTBAa IMpu pabore ¢
XUMUYECKOM wuHpOpManuel: MNPUMEHSITh MeEXNpeaMeTHbie ((dusudyeckue u
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (OpMYyJIbl, a00OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIOIB30BaTh U TPeoOpa3oBBIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaIJISITHOCTH.

OBiajeHne yHNBepCaIbHBIMIA KOMMYHUKATUBHBIMHU eI CTBUSAAMMN:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOM TEMbI B XOJI€ JUaiora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HUAEH, (GOPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMOJHEHUSI TIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTAlMeil pe3ylbTaTOB MO3HABATEILHOW JEATEeNbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UJIU COBMECTHO CO CBEPCTHUKAMMU MPU BHITIOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIEI0BAaHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealnu3ali yueOHOTO MPOEeKTa U (POPMYITUPOBATH BHIBOJbI
M0 pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUNA MYTEM COIJIACOBAHUS TMO3UIUN B
X0J1e 00CYX/IeHUsI U 00OMEHA MHEHUSIMH.

OBjajieHNe YHHMBEPCAJbHBIMY PeryJATHBHBIMU 1€ HCTBUSIMHU

CaMOCTOSITEJIbHO TIUIAHUPOBATh U OCYILIECTBIISITh CBOK TO3HABATEIBHYIO
JeATEeNbHOCTh, ompenenss e€ IeMu W 3ajladyd, KOHTPOJIUpPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATH MpEIJaracéMblii  aJirOpuT™M JNEUCTBUU TpHU
BBITIOJTHEHUM Y4Ye€OHBIX M HCCIEIOBATENIbCKUX 3a7ad, BbIOMpaTh Haubolee
3¢ (}EeKTUBHBIN CcHOCOO0 HX peleHHs ¢ Y4€TOM MOJY4YEHUs HOBBIX 3HAHHMHI O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIBbHOCTH Ha OCHOBE CaMOaHalIN3a
Y CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATDI

10 KVIACC

[IpenmeTHBIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XAMUS»
OTpaXKaroT:

cOOPMHPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOHM  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B T[IO3HAHUU SIBIICHUU



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(yHKUHMOHAIBHOW IPAaMOTHOCTH, HEOOXOIMMOM I pEeLIeHUsI TPAKTUYECKUX 3aad
U 3KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO M MPUPOJHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralolue TMOHATHUA (XMMHUYECKHM 3JIEMEHT, aToM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKAs
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass M COKpall€HHAas), MOJib, MOJSpHas
Macca, MOJIAPHBIM 00BEM, YIIepOaHBI CKeleT, (YHKIHOHAdbHAs TIpynia,
paguKall, U30MEpHUsl, N30MEPBI, TOMOJIOTUYECKAN Psifl, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHCJIIOPOJ W a30TCOAEpKAILIME COCIWHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOpUsS CTPOECHUS
opranndeckux BemectB A. M. byriepoBa, 3aKOH cOXpaHEHHUsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3BIK XWMHUHW; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXanme B OCHOBE INOHMMAaHUs NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUH, (DAKTOJIOTMYECKHE CBEIACHUS O CBOICTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTHYECKOM AEATEIBHOCTH YEI0BEKA,

c(OPMHPOBAHHOCTh YMEHUW BBISABISATH XAapaKTEPHbIE MPU3HAKU MOHSITHI,
YCTaHAaBJIMBaTh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE NOHATHS IPU
ONMCAHNU COCTaBa, CTPOCHHUs U MPEBPAIICHUN OPTAaHUYECKUX COCAUHEHN;

c(OPMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHYECKYIO CHMBOJIUKY IS
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAILEHHOMN)
(GopMya OpraHMYECKMX BEIIECTB M YPaBHEHUM XMMHYECKUX PpEaKIHii,
W3TrOTaBIMBATh MOJEIN MOJEKYJ OPTaHMYECKMX BEIIECTB JUIS WIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJIECKHOCTh H3YUYEHHBIX
OPraHMYECKUX BEHIECTB IO MX COCTaABY M CTPOCHUIO K OINPEAEIEHHOMY
KJIacCy/Tpynne COeAMHEHUN (yrieBOAOpPOMAbl, KHUCJIOPOA M a30TCOAEpIKaIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), [aBaTb KM Ha3BaHUA 110
cucremarnueckoir HoMmenkiatype (IUPAC), a Takke NpUBOAUTH TPUBHUAIBHBIC
Ha3BaHUS OTAENbHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPONWIEH, AalleTHJIEH,
ATWICHIJIMKOIb, TJIMLEPUH, (eHON, (popManbIeruj, aueTaabIerua, MypaBbHHas
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBASI KMCIIOTA, TJII0K034,
(bpyKTO3a, KpaxmaJ, LeJUII0103a, TIULIUH);

c(OPMHPOBAHHOCTh YMEHHS OIpPEAENATh BHABl XHUMHYECKOM CBSI3U B
OpPraHMYECKUX COEAMHEHUSAX (OAMHAPHBIEC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TMOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemiecTB A. M. ByTiepoBa 115 0ObSICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMII  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢u3nyeckre M XUMHYECKHE CBOMCTBA TUMHUYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, NPOIMWIIEH, alleTUJICH,
Oytanuen-1,3, metwnOyranuen-1,3, OeH30J, METaHON, 3TAaHOJ, STUJICHIIUKOJIb,
[IIMIEpUH, (PEHOJI, aleTalblIeTu]l, MypaBbUHAsI U YKCYCHAsl KUCIOTBI, TJIIOKO3a,
KpaxMall, IIeJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHYECKUX PEAKIUU C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTEPU30BATh UCTOUYHUKHU YTIEBOJOPOTHOIO
Coipbsi (He]Th, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepadoTKu U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB NEPEepadOTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYUCICHUS MO XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJIHOTO BEIIECTBA WA MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIH MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BIaJETh CUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJ]aX HAYyYHOI'O MO3HAHUs, UCIOIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SIBIICHUH (HaOII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBUia MOJIb30BAHUS XUMUYECKOU
MOCy/IoM U Ja0OpaTOpPHBIM OOOpPYAOBaHUEM, a TAaKXKE IpaBWiia OOpallleHHs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITIOJHEHUIO JIaA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH [JAHUPOBATH M BBIMOJHATH XHUMHUYECKUU
AKCHEPUMEHT (TIpEBpAIEHUs OPraHUYECKUX BEIIECTB MIPU HarpeBaHUU, NOJIyYEHUE
ATUJIEHA U W3YyYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHaTypauusi OENKOB MpH HArpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBUM C TpaBUJIAMU TEXHHUKHA O€30MacHOCTH TpU OOpallleHUH C
BEIIECTBAMU U J1TA0OPATOPHBIM O0OpPYAOBAaHUEM, TIPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO JKCIEPUMEHTa B (pOpME 3aluCU YpPaBHEHUN COOTBETCTBYIOIIHUX
peakiuii u GopMyJIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUUYECKYIO
uHpopMalHIo, TMOJyYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
undopmanuu, UuTepHeT u Apyrux);



chOpMUPOBAaHHOCTb ~ YMEHHMH  coOJoAaTh  IpaBWia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUSI B OBITY W TPYJIOBOM JESTEIBHOCTH B LEIAX
COXpPAHEHMsI CBOEr0 3J0POBBA M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABAaTh
OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHUMas cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIECHUSI W TPENOTBPALICHHUS WX BPEIHOTO BO3JCWUCTBUS HA OpraHU3M
YeJI0BEKa,;

JUIsT 00y4aroImMXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE MCIOJIb30BATh
penbedHO-ToOUeUHyI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

dhopmyL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAKAIOT:

cOpPMHPOBAHHOCTh  NPEACTABICHUM: O XUMHYECKOM COCTABJISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIIO3HAHUU SIBIICHUU
npuposibl, B  (GOPMUPOBAHUK MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM JI pellIeHHs TPAKTUYECKUX 3a]a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOMOJIArarolne MOHATUSA (XMMHUYECKUM 3JIEMEHT, aToM, M30ToIl, S-, p-, d-
AIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHHUS, XUMUUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJIMYECKasi, BOJIOPOJIHAS ), KpUCTAJUIMUECKas PelIETKa,
TUNBl ~XMMWUYECKHX  PEAKLUHM, PaCTBOpP, JJEKTPOJUTHI, HEIIECKTPOIUTHI,
ANEKTPOJUTUYECKAS JUCCOLUALMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKOU PpPEaKIMHM, XUMUYECKOE PaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
ANEKTPOJUTHYECKON aucconnanuu, nepuoandeckuit 3akon Jl. M. Menneneesa,
3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHS WM IMPEBPALICHUS] SHEPTUH
pU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BbIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XMMMUYECKHUX SIBIICHHM, (PAKTOIOTMUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U O€30MaCHOM HCIOJIb30BaHUU BaKHEUIIINX HEOPTraHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON NEATEIbHOCTU YEJIOBEKa;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE MNPHU3HAKU MOHSATHU,
YCTAaHABIUBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IMOHITHS MPH
ONMCAHUU HEOPraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIMKY JIJIsi
cocTaBieHus (OpMysn BEIIECTB U  ypaBHEHUW XUMHUYECKUX  PEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHUYEeCKUX BellecTB (yrapHblii ra3, YriIeKUCIbIM ra3, aMMHaK, raméHas
U3BECTb, HETAIlIEHAsI U3BECTh, TUTHEBAs CO/A, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPEJIEATh BaICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHAYECKUX 3JIEMEHTOB B COEOUHEHUSAX PA3JIWYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJEHTHAs, MOHHAS, METAJNIMYECKas, BOJIOPO/IHAS]) B COCIUHEHUSX, THUII
KPUCTAINIMYECKON PEmIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJIspHas,
MOHHAs, METAJJINYECKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCIUHCHUI;

c(hOopMUPOBAHHOCTH YMEHU U YCTaHaBIINBATh NPUHAJICKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OMNPENENEHHOMY KIacCy/Tpynime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAIbl U HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCJIOTHI, aM(OTEepHbIE THUIPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa /J[.
N. MenneneeBa U IEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHUX »3JeMeHTOB 1—4 mnepuonoB llepuoanyueckoir CHUCTEMBI
xumuyeckux snemeHToB J[. M. MenpaeneeBa, ucmosib3ysi MOHSATUS «S-, p-, d-
AJEKTPOHHbBIE opOuTammy, «QHEPTETUYECKHUE YPOBHUY, OOBSICHSITh
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XHUMHUYECKUX JJIEMEHTOB U UX COCAWHEHUU
o TepuoJiam u rpynmam llepuoanyeckon CucTeEMbl XUMUYECKHUX AIeMeHTOB J1. 1.
MeHnpeneena;

c(hOpMUPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPraHMYECKHMX  BEHIECTB  PAa3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETHYECKOM CBSI3M MEXIY HEOPraHUYECKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIAacCUPUIUPOBATH XUMHUYECKHE PEAKIHUH IO
pa3IUYHBIM TpPU3HAKAM (YUCIY U COCTaBY PEArUPYIOIMIMX BEIIECTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKInuy, y4acTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUU COCTaBJISITh YPABHEHUS PEAKIMN pa3TUYHBIX
THUIIOB, TIOJIHBIE U COKpPAIIEHHBIC YPABHEHUS PEAKIIUA MOHHOTO OOMEHA, YUUThIBas
YCJHOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBIM COCTAaB pA3JUYHBIX HEOPraHUYECKUX BEIECTB, pPaclo3HaBaTh
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTb YMEHHMIl  pPACKpPBIBATh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIHUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX PEaKUUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHeltHero Bo3aeictus (nmpunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XHWMHUYECKHUE MPOIIECCHI,
JeXKalue B OCHOBE MPOMBIILICHHOTO TMOJYYEHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke cHOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAay4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHSATUSI «MAcCOBasi JIOJIsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUI Ta30B
MPU XUMUYECKUX PEaKIMsIX, MACChl BEIIECTBA WU 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WU OOBEMY OJIHOTO M3 YYACTBYIOIIUX B pPEaKIUU
BEILECTB, TEIJIOBOr0 3(P¢eKTa peakuyd Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBUJia MOJIb30BAHUS XUMUYECKOU
NocyZod U JabOpaTOPHBIM OOOpPYAOBaHHEM, a TAKXKE IpaBHiia OOpalleHHs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIMIOJTHEHUIO JIaA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBHIMOJHATH XHUMHUYECKUU
AKCHEPUMEHT (pa3fioKeHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaluzaTopa,
ONpEJENICHUE Cpeabl PpPacTBOPOB BEIIECTB C IIOMOUIbIO YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKON peakIuu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMu Ha cylbdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KAaTMOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad MO0
temam «Metamne» U «HeMmerannel») B COOTBETCTBUU C MPaBWIAMHU TEXHUKU
0e30MacHOCTH NP OOpaIEHUU C BEIIECTBAMU M JJAOOPATOPHBIM 00OpYAOBaHHUEM,
MPEACTABIATh PE3yJAbTaThl XMMHUYECKOrO JKCIepUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX PEAKIUN U (POPMyIUpOBaTH BHIBOALI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpoOpMalMIO, TMOJYyYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHHKauu, MaTepHeT u Apyrux);



chOpMUPOBAaHHOCTb ~ YMEHHMH  coOJoAaTh  IpaBWia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUSI B OBITY W TPYJIOBOM JESTEIBHOCTH B LEIAX
COXpPAHEHMsI CBOEr0 3J0POBBA M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABAaTh
OIIACHOCTH BO3JICMCTBUSI HA )KUBBIE OPTaHU3MBbI ONPEAEIEHHBIX BELIECTB, IOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CHocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOTO BO3IECHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4aroIMXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYYAIOIIUXCS: YMEHHE MCIO0JIb30BATh
penbedHO-ToUeUHyI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

dhopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
Ne i/ KonTtpoubnbie | IlpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypenI
Pasnes 1. Teopernyeckue 0CHOBBI OPraHU4eCKOi XUMHUH
[Ipeamer opranndyeckon xumMuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COETUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Paznen 2. YriaeBogopoabl
2.1 IIpenenbHbIe yrieBoIOPOAbl — AKAHBI 2
’9 HenpenenbHble yriieBOJOPOIbI: aJIKEHBI, 6 1
aJIKaJINEHBl, aJIKUHBI
2.3 ApoMaTHYeCKHUE yriieBO0POIbI 2
24 IIpupoaHble ICTOYHUKH YTJIEBOAOPOJIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xamnue oprana4eckue coeIHHeHNsI
3.1 Cnuptsl. DeHon 3
39 Anppaeruapl. KapOOHOBBIE KHCTIOTEHI. 7 ]
Crnoxuble 3¢upbl
33 VYrneBoasl 3 1




Hroro no paszzaeny

13

Pasnes 4. Asorconepikanue opraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMMHOKHCIIOTHI. benku 3
Hroro no paszneny 3
Paspnen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonoxna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aesioB U TeM nuppoBbIe
Ne i/ P KonTtpoubnbie | IIpakTnueckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pasnea 1. Teoperudeckue 0OCHOBBI XMMHMH
Crpoenune atoMoB. Ilepnonnueckuii 3akoH
1.1 u [leproanueckast cuCTEMa XUMHUYECKUX 3
anemenToB [. 1. Menneneepa
1o Crpoenue BemectBa. MHOroo6pasue 4
‘ BCIIIECTB
1.3 XHUMHUYECKUE PEAKLUU 6 1 1
Hroro no paszneny 13
Pasnen 2. Heopranuyeckasi Xumust
2.1 Merast 6 1
2.2 Hewmeraisl 9 1 1
)3 CBsI3b HEOPraHUYECKUX U OPraHUYECKHUX )
‘ BCIIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus u xKu3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pasaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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