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Ipunoxenune Nell

117. Pabouasi nporpamMmma no yueoOHomy npeamety « Xumus» (0a30BbIi
ypoBenb). CocraBneHa Ha ocHoBe DenepanbHOil paboueil MporpaMMbl IO
yueOHOMY MpeaAMeTY « XUMUs» (0a30BbI YPOBEHb).

117.1. ®enepanbHas paboyas mporpamMma IO YYEOHOMY MpeaMeTy
«Xumus» (0a30BbI ypoBeHb) (mpeaMeTHas obnacTh «EcTecTBEeHHO-Hay4HbIE
peIMeThD») (Jajiee COOTBETCTBEHHO - MpOrpaMMa 10 XUMHUU, XUMHUS) BKIIOYAET
NOSICHUTENIbHYIO 3alHCKy, COJEp>KaHue OOy4YeHHs, IUIAHUPYEMble PE3YJIbTaThl
OCBOCHUS MTPOTPAMMBI TT0 XUMUH.

117.2. TlosicHuTenbHAs 3aUCKa OTpaXKaeT OOITUE [EeJIH U 33191 U3YICHUS
XMMHHW, XapaKTEPUCTUKY TCUXOJOTHYECKUX TPEANOCHIIOK K €€ H3yYCHHIO
00y4JarIUMHCS, MECTO B CTPYKTYpE yueOHOT0 TUIaHa, a TAKXKE MOAXO0/IbI K 0TO0pY
CONCpXKaHMsI, K OIPENeICHUI0 IUIAHUPYEMBIX pPe3yJbTaTOB U K CTPYKType
TEMaTUYECKOTO TUIAHUPOBAHUSI.

117.3. Conmepxanrie 0Oy4eHHUsS pACKpPBIBAET COJEpKATEIbHbIC JIMHUU,
KOTOpBIE TpEIararoTcsl sl 00s3aTeIbHOTO M3YYEHHS B KaKIOM Kiacce Ha
YPOBHE CpEJIHEr0 O0IIero 00pa3oBaHuUs.

117.4. Tlnanupyemble pe3yJbTaThl OCBOECHHS MPOTPAMMbl IO XHUMHUHU
BKJIFOYAOT JIMYHOCTHBIE, METANIPEIMETHBIE PE3YJIBTATHI 32 BECh TIEPUO]] 00YUCHUS
Ha YpOBHE CPEIHEr0 OO0IIero oOpa3oBaHMs, a TAKKe MPEAMETHBIE TOCTHUKEHUS
o0yuaromierocs 3a Kaxblii 1o 00ydeHusl.

117.5. TlosicHuTeNbHAS 3aIKCKA.

117.5.1. [Iporpamma 1o XMMUU Ha YPOBHE CpeIHETO 00111ero o0pazoBaHus
pa3paboTaHa Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrPaMMBI CPETHETO 00IIEero 00pa3oBaHus, IPEACTaBICHHBIX
B ®I'OC COO, c yuérom Konmenmuu mnpenonaBanus ydeOHOTO TpeaMeTa
«Xumus» B oOpa3zoBaTeNbHBIX oOpranm3anusx Poccuiickoit ®eneparuu,
peanu3ylomMX OCHOBHBIE 00pa3oBaTeNbHBIE NPOTPAMMBI, M  OCHOBHBIX
NoJIoKeHH (penepanbHON paboueii mporpaMMbl BOCITUTAHHUS.

117.5.2. OcHOBYy MOAXOA0OB K pa3pabOTKe MNpOrpaMMbl IO XUMHUHU, K

OTpeJeNICHnI0  0o0meld cTparernu OOy4YeHHs, BOCIUTAHUS W  Pa3BUTHS
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oOy4Jaromumxcs cpeacTBamMu yueOHoro npeamera «Xumusy mist 10-11 kmaccos Ha
0a30BOM ypOBHE COCTaBWIM KoOHIeNTyanbHble monoxkeHus d®I'OC COO o
B3aUMOOOYCJIOBJICHHOCTH II€JIeH, colepkKaHus, pe3yJbTaTOB OOydYeHHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

117.5.3. B cooTBeTCTBHY C JAHHBIMH MOJIOKEHUSIMH ITpOrpaMma Mo XHMHA
(6a30BBIN YpOBEHB) HA YPOBHE CPETHEr0 OOIIEro 00pa3oBaHus:

yCTaHABIIUBAET 00s3aTeIbHOE (MHBAapUAHTHOE) MPEAMETHOE COJIepKaHUe,
OTIpe/IeNIIeT KOJINYECTBEHHBIE M KAaYECTBEHHBIE €r0 XapaKTePUCTUKU Ha KaxIOM
JTarne W3Y4YeHHUs TMpeaMeTa, MpeayCMaTpUBAeT MPUHIUIBI CTPYKTYPUPOBAHUS
COJIEpKaHMsI U pacIpesesieHuss €ro Mo Kjaccam, OCHOBHBIM pasjeflaM M TeMaM
Kypca;

Ta€T TPUMEPHOE paclpeesieHue Y4YeOHbIX 4YacoB IO TEMaTHYECKUM
paszzenaM, peKOMEHAyeT MPUMEPHYIO MOCIe0BATeNbHOCTh M3YyUEHHUs OTAEITBHBIX
TEM Kypca C y4E€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTHKU
y4e0OHOr0 mpoIiecca, BO3pacTHRIX ocoOeHHocTel oOyuarommxcs 10-11 kiaccos;

Ia€T METOJIMYECKYIO0 MHTEPIIPETALIMIO TIeJIel N3yUYeHUs peIMeTa Ha YPOBHE
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpPEIHEro oO0Iero oo0pa3oBaHus,
coJiep KaTebHOM XapaKTEPUCTUKH INIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MPOTpaMMbl CPEIHETO O0O0IIero o0pa3oBaHHs (JTUYHOCTHBIX,
METanpeIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU
JESATENbHOCTH O0Yy4Yarolerocss Mo OCBOEHHUIO cojaepkaHus mnpeamera. [lo Bcem
HA3BaHHBIM TO3UIHUSAM B MPOTpaMMe MO XUMHUU COOJIIO/ICHA MPEEeMCTBEHHOCTh C
dbenepanbHO pabodeil MPOrpaMMOil OCHOBHOT'O OOIIEro oOpa3oBaHUsS M0 XHUMHHU
(ns 8-9 knmaccoB 00pazoBaTEIbHBIX OpraHU3aluii, 0a30BbI YPOBEHB).

117.5.4. IIporpamMmMa 1o XUMHUHU SIBJIIETCS OPUEHTUPOM JIsl COCTABIICHMS
pabouux mporpamMm, aBTOPHI KOTOPBIX MOTYT MPEIOKUTH CBOW TMOIXOHd K
CTPYKTYPHPOBAHUIO U TIOCIIEIOBATEIPHOCTH M3Y4YEHHS y4eOHOro marepuana, a
TaKKe CBOE BUIECHUE

OTHOCUTEIIbHO BO3MOXXHOCTH BBIOOpa BapUATUBHOM  COCTaBISIONICH
COJIepKaHusl IpeIMeTa JOMOJHUTEIBHO K 00s13aTeIbHOM (MHBAPUAHTHOW ) YaCTH €T0
COJIep KaHMSL.

117.5.5. Xumnueckoe oOpa3oBaHUE, TIOJy4aeMOE€  BBIIYCKHUKaMHU
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o0mieo0pa3oBaTeIbHON OpPraHW3aIluy, SBISCTCS HEOTHEMIIEMON YaCThIO UX
00pa30BaHHOCTHM W  CIYXKHT 3aBEpHIAIOIIUM  JTAallOM  peaju3allid  Ha
COOTBETCTBYIOIIEM 0a30BOM ypOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
IIEJIOCTHON CHCTEME XMMHUYECKOTo oOpa3oBanus. KirtoueBble ICHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TPUPO/IbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPBI
YeJIOBeKa, a TakKKe OKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0O W TMPUPOAHOU cpene. Peanusyercs xumudeckoe o0Opa3zoBaHUE
00ydJaronuxcsi Ha YPOBHE CpeTHEro o0IIero o0pa3oBaHus CPeACTBAMH YU4EOHOTO
npeaMera «XUMHS», COACP)KAHUE U TOCTPOCHUE KOTOPOI'O OIPENCNICHbl B
MporpaMMe MO XMMHUU C y4€TOM CHeIU(UKHA HAYKH XUMUH, €€ 3HAUYCHHS B
MMO3HAHUHU TIPUPOJBI U B MaTepUaJbHOM JKU3HU OOINECTBA, a TaKKe C y4EéTOM
o0IUX 1eNe W TPHUHIUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI CpeJiHero obmero oopa3oBanus B Poccuiickoit deneparuu.

[Ipu popMupoBanuu copepkanus npeamMeTa « XMMHUs YUTEHBI CIEIYIOITNe
MOJIOXKEHHUS O crielu(prKe U 3HAUCHUU HAyKW XUMUHU.

XUMHS KaK 3JEMEHT CHCTEMBl €CTECTBEHHBIX HayK UTpPacT 0COOYIO pPOJib B
CO3JaHMM HOBOM 0a3bl MaTepHUaJbHON KyJIbTYypbl, BHOCHUT CBOM BKJaJ B
dbopMHUpOBaHUE PAIMOHAIILHOTO HAYYHOTO MBIILICHHS, B CO3JIaHHE IIEJIOCTHOTO
MpeACTaBICHUsI 00 OKPYXKAIOIIEM MUpPE KaK O €IMHCTBE MPUPOJABI M YEIOBEKa,
KoTopoe GopMHUpyeTCS B XMMHUU Ha OCHOBE IMOHMMAaHHS BEIICCTBEHHOI'O COCTaBa
OKPYXAIOIIEro MHpa, OCO3HAHUS B3aMMOCBSI3M MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMH M BO3MOYKHBIMHU 00JIaCTSIMHU TIPHUMEHEHHS.

CoBpeMeHHasi XUMUS KaK HayKa Co3ujaTeNbHasl, HayKa BBICOKUX TEXHOJIOTUI
HampaBJIeHa Ha pelieHHe TJI00ANbHBIX NPOOJIeM YCTOMYMBOTO  Pa3BUTHS
YEJIOBEYECTBA - CBIPHEBOM, HSHEPre€TUYECKOM, IMHIIEBOM, SKOJOTHYECKOH
0€e30macHOCTH M OXpaHbl 3J0pPOBbA. TECHO B3aUMOJCHCTBYS C JAPYTHMH
€CTECTBEHHBIMM HAayKaMH, XHMHS CTajla HEOThEMJIEMOM 4YacThl0 MHUPOBOMI
KYJIBTYpPbI, HEOOXOJUMBIM YCJIOBHEM YCIICIIHOTO TPyAa U KWU3HU KaXJOTro 4jieHa
oO1IecTBa.

117.5.6. B cooTBeTrcTBHH C OOIMMH IEISIMH W TPUHIUNAMU CPETHETO
obmero obpazoBanus conepxanue npeamera «Xumus» (10-11 knaccel, 6a30BbIH

YpOBEHb HM3YUYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYypHYIO
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MOATOTOBKY  OOydYaroIIMXCs,  HEOOXOAMMYH KM i BbIpaOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHUS B JKU3HBb COILMyMa,
MPOJOJDKEHUST  O0pa3oBaHMsl B  pa3IMYHBIX O00JIaCTAX, HE CBA3AHHBIX
HETMOCPEACTBEHHO C XUMHEH.

117.5.7. CocrtaBisitoiuMu npeaMeTa « XuMUsD SIBISIIOTCS 0a30BbIe KYpPChI
- «Oprannyeckas xumusi» U «OOIIas ¥ HeopraHUYecKash XHUMHUSA», OCHOBHBIM
KOMITIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAYKHU: CUCTEMa
3HAHMI MO0 HEOPTaHWYECKON XUMHH (C BKIIFOUEHHUEM 3HAHUHM W3 OOIIeH XUMUH) U
oprannueckoi xumun. opMUpOBaHUE JAHHOW CUCTEMbI 3HAHUM MPU U3YUCHUU
npeaMera 00ecleynBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOI000pasus
BEII[ECTB HAa OCHOBE OOIIUX MOHSATHH, 3aKOHOB M TEOPHIl XUMUHU.

117.5.8. Crpykrypa comepkaHus KypcoB - «OpraHmdeckass XUMHs» H
«OO0m1as 1 HeOpraHuyeckass XuMus» cOPMUPOBAHA B MPOrpaMMe N0 XUMUHU Ha
OCHOBE CHCTEMHOI0 MOJX0Ja K U3YYEHHIO YYEeOHOro Marepuaia u o0yclioBIeHa
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHSIX. B  Kypce opraHmyeckoil XMMHUU  BELIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCUYECKON TEOPHH CTPOCHMSI OPraHUYECKUX
COEIMHEHUH, a TakKKe Ha YpPOBHE CTEPEOXMMHUUYECKHX M DJIEKTPOHHBIX
MpeACTaBiIeHUH O cTpoeHun BemiecTB. CBeneHuss o0 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUH - OT YIJIEBOJAOPOOB JI0 CIOKHBIX OMOJIOTHYECKH
aKTHBHBIX COEIMHEHMH. B Kypce OpraHM4eckod XHMMHUH IIOJIY4YarOT pa3BUTHE
chopMupoBaHHBIC HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs MepBOHAYATILHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMUYECKOIN peaKIiH.

117.5.9. B mpenmere «Xumus» 0a30BOTO YypOBHSA pacCcMaTpPUBACTCS
M3Y4YeHHBIH Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs TEOPETHUECKUIA
MaTepual U (HaKTOJIOTHYECKUE CBEACHUS O BEIIECTBAX U XMMHUYECKOH peakuuu.
Tax, B yactHOCTH, B Kypce «O011asi 1 HeopraHM4eckasi XUMHUs» 00ydaromuMcs
MIPEIOCTABIISIETCSI BO3MOKHOCTh OCO3HATh 3HAUEHUE NEPUOAMYECKOTO 3aKOHa C
OOIIETEOPETHUECKUX U  METOAOJOTMYECKUX  MO3UIMHA, Tiay0ke MOHATH
HUCTOPUYECKOE HU3MEHEHHWe (YHKIMA O3TOro 3akoHa - OT oOoOmarmei a0

OOBSICHSIOIIEH M TPOTHO3UPYIOIIEH.
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117.5.10. Enunas cucreMa 3HaHUH O BaXXHEHINMX BEIIECTBAX, UX COCTABE,
CTPOEHUH, CBOMCTBAX U MPUMEHEHUH, & TAKKE O XUMUUYECKUX PEAKITUIX, UX
CYIIHOCTH Y 3aKOHOMEPHOCTSX MPOTEKaHus JonoHsAeTcs B Kypeax 10 u 11 kiraccos
AIIEMEHTAMU COJIEP’KaHUsI, UMEIOUIUMHU KYJbTYpOJIOTHUYECKU W MPUKIAaTHON
XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MTOHUMAHUIO B3aUMOCBSI3U XUMHH C IPYTUMHU
HayKaMU, PacCKpbIBAIOT €€ POJib B MO3HABATENILHON U MPAKTUYECKOM JEeSTEIIbHOCTH
YeJIOBEeKa, CHOCOOCTBYIOT BOCIHUTAHHMIO YBa)XXKEHHUSI K TIPOLIECCY TBOPYECTBA B
00JacTH TEOPUHM U MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO U JINYHOCTHO 3HAYMMBIX MPoOJIeMax, CBA3aHHBIX
C XUMHUEH, KPUTUYCCKH OCMBICIIUBATh WH(GOPMAIMIO W TPUMEHATH €€ IS
MOTOJHEHUS] 3HAHWUW, pEHICHUS WHTEIJICKTYaIbHBIX M OAKCIEPUMEHTAIbHBIX
uccueaoBaTenbckux 3anad. Coaepikanue ydeOHOro mpeamera « XUMHUs» JaHHOTO
YpOBHS H3y4Y€HUS] OpPUEHTUPOBAHO Ha (opMmHupoBaHHME Yy OOydYaIOIIUXCS
MHPOBO33PEHUECKOW OCHOBBI I TMOHWUMAHHS (PUIOCOPCKUX WACH, TaKUX Kak:
MaTepHabHOE €IMHCTBO HEOPTAaHUYECKOT'0 U OPraHM4eCcKoro MHpa,
00yCIIOBJICHHOCTh CBOWCTB BEIIECTB KX COCTaBOM U CTPOCHUEM,
MO3HABAEMOCTh MPUPOJTHBIX SABICHUM IMyTEM OKCICPUMEHTAa U PEIICHUS
MPOTUBOPEUUH MEXAY HOBBIMH (PaKTaMU U TEOPETUUYECKUMHU TPEINOCHUIKAMH,
OCO3HAHUE POJIM XMMHUU B PEIICHUH IKOJOTUUYECKUX MpoOseM, a Takxke mpobiemM
cOepexeHUsl IHEPTeTHUECKUX PECYPCOB, CBHIPhS, CO3JaHMsI HOBBIX TEXHOJOTHUH H
MaTepHuasoB.

117.5.11. B nutane pemieHus 3a7a4 BOCIUTAHUS, PA3BUTHS U COLIMATU3AIUN
00y4YarIIUXCsl MPUHATHIE MPOTPAMMON MO XMMHH TOJIXOIbl K ONpPEIEICHHUIO
COJICP)KaHMUST W TIOCTPOCHUS TpeaMeTa MPeAyCMaTpUBAlOT (OPMHUPOBAHUE Y
00y4Jaronuxcsi YHUBEPCAIbHBIX YICOHBIX ICHCTBUH, UIMEIONITUX 0a30BOE 3HAUCHUE
JUISL Pa3JIMYHBIX BHUJIOB JCATCIIBHOCTHU: PEIICHUS MpoOJieM, TOWCKA, aHaIW3a U
oOpaboTku  wHpOpMANMK, HEOOXOAMMBIX JUIS  TPUOOPETEHUS  OIbITa
MPaKTHUYECKOM 1 UCCIIeI0BATEIbCKOM IeITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO
B MTO3HAHUU XUMHH.

117.5.12. B npakTuke NpernojaBaHus XUMUU KaKk Ha ypOBHE OCHOBHOTO
obmrero oOpa3oBaHUs TaK M Ha ypPOBHE CpeaHEro oOiiero oOpa3oBaHUsl, MPHU

OINpEEIIEHNN COJEP/KATEIbHOW XapaKTEPUCTUKU LieJed M3ydeHUus MNpeameTa
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HamNpaBJICHHEM MEPBOCTENICHHON 3HAYUMOCTH TPAJAWLMOHHO TPU3HAETCS
(dopMUpOBaHME OCHOB XHMHUYECKOM HayKH Kak oOOJacTH COBPEMEHHOIO
€CTECTBO3HAHMS, MPAKTHYECKOW MAEATEIHHOCTH 4YelOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOU KyJIbTYphl. C METOIMYECKON TOUKH 3pEHHsI TAKOM MOIX0A
K OTIPEACTICHHIO IeTIeH N3yUeHHS MTpeIMeTa SIBIISETCS BIOJIHE OMPABIAHHBIM.

117.5.13. T'maBHBIMU LEJISIMH W3yYCHHs MpeaMeTa «XHUMHs» Ha ypOBHE

cpenHero obiero o0pazoBaHus Ha 6a30BOM YPOBHE SIBJISIIOTCS:

dopMUpOBaHME CUCTEMbl XHUMMUYECKUX 3HAaHMM Kak  BaKHeHIen
COCTaBJISIIOIIEN €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH Jexar
KITIOYEBBIC TIOHATHS, (PyHTaMEHTAIbHBIC 3aKOHBI U TEOPHH XHMHH, OCBOCHHE SI3bIKa
HayKH, YCBOEHHE M IOHMMaHUE CYIIHOCTH JIOCTYNHBIX  000OuIeHui
MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHWE C HCTOpUEH WX pa3BUTHSI U
CTaHOBJICHUS;

dbopMupoBaHE W pa3BUTHE MPEIACTABICHUI O HAyYHBIX METOAAX IMO3HAHUS
BEIIECTB M XUMHYECKHUX peakiuil, HEOOXOOUMBIX i HpUOOpPETeHUs YMEHUM
OpPUEHTHUPOBATHCS B MHpE BELIECTB M XMMHUYECKUX SIBJICHHUU, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTHUECKOUN U MIOBCETHEBHOM )KU3HH;

pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIILHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO IKCIEPUMEHTA, COOIOJICHHEM MpaBWi 0e30MacHOro
oOpaleHus ¢ BeIeCTBaMHU.

117.5.14. ConepxaTenbHasi XapakTepUCTHKa LieJied W 3a7ady U3Y4YeHHs
IpeaMeTa B IporpaMMme 1o XMMUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMH IIPHOPUTETAMH B CHUCTEME CpeJHero ooimiero odpa3zoBanusi. CeroaHs B
MperoaBaHu  XUMUU B OONBIICH CTEMeHH OTHAETCS  MPEANOYTEHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp)KaHusl OOydeHHus, OpPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHHKA OIOIIE00Pa30BaTEIbHON OPraHN3alliy, BIAICIONIETO HE
HabopoM 3HaHM, a (YHKIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSMHU aKTUBHOTO TIOJYUYCHHsI 3HAHWH M MPUMEHEHUS UX B PEAJbHOM KU3HU
JUISL PEeLICHHS TPAKTHUECKUX 3a/1ad.

117.5.15. B 37Ol CBA3M NpU U3YYEHHUH NTPEAMETA « XUMUS» JTOMUHUPYIOILIEE

3HaYCHHE MPUOOPETAIOT TaKKe IIeNTN U 3a/1a4H, KaK:

azarrTanusa 06yqa10m14xc;1 K YCJIOBUSAM JUHAMWYHO Pa3BHUBAIOMICTOCA MHpPaA,
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dopMHUpOoBaHHE  HMHTEUIEKTyaJbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHIO TPaMOTHBIX
pELICHUH B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3AHHBIX C BELIECTBAMHU U UX
PUMEHEHUEM;

¢opMupoBaHue y OOydarloIUMXCS KJIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYE€HHUE /I Pa3IMYHBIX BHUJIOB
NEATENBHOCTU: PELIEHUs1 Mpo0sieM, MOKMCKa, aHalu3a U 00pabOTKH HH(OpMAIH,
HEOOXOIMMBIX JIJIsl IPUOOPETEHUS OIbITa ACSTEIBHOCTH, KOTOpas 3aHUMaeT BaXKHOE
MECTO B TO3HAHWUU XHUMHH, & TAKXKE IS OIEHKU C TO3MIMHA HKOJIOTHYECKOU
0€30MMaCHOCTH XapaKTepa BIAUSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB HA OPraHU3M
4eJI0BeKa U MIPUPOJAHYIO CPENY;

pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
crocoOHocTel 00yUaromuXxcs: ClIOCOOHOCTH CaMOCTOATENHHO MPHUOOPETaTh HOBBIE
3HAHMS [0 XMMHUHU B COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTUU JJIA TIOMCKA U aHaiIM3a y4eOHOU U
HAYYHO- MOMYJISPHON UH(OPMAIIH XUMHUYECKOTO COJIEPKaHNUS;

(dbopMUpOBaHHE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILIUIEHUS], HAOII0AaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJIMMbI, B YaCTHOCTH, MpHU IUIAHUPOBAHUU U TPOBEACHUU XHMHUYECKOIO
DKCIIEPUMEHTA;

BOCIIUTaHWEe Yy oOyuaromuxcsi YOeXIEHHOCTH B T'YMaHUCTHYECKON
HANpaBJICHHOCTH XMMHHU, €€ BaXKHOH pOJU B PEIICHUH TIJI00aIbHBIX MpoOiemM
palMOHAJILHOTO MPUPOOIIOIb30BAHUS, MTONIOJHEHUSI SHEPIETUUECKUX PECYpPCOB U
COXpaHEHMs] TPUPOJHOIO PABHOBECHUS, OCO3HAHMS HEOOXOIUMOCTH OepeKHOIo
OTHOILIEHUS K NPUPOJE U CBOEMY 3/I0POBbIO, a TaKXke MPHOOPETEHHs OIbITa
UCIIOJIb30BAHMS TOJIYYEHHBIX 3HAHUM [UIsl MPUHATUS TPAMOTHBIX pEIIeHUH B
CUTYaLIUSX, CBA3AHHBIX C XUMUYECKUMU SIBJICHUSMU.

117.5.16. lenu wu 3amayum HM3yYCHHUS TpPEeIMETa «XUMHs TOTYUYUITH
MOJPOOHYI0 METOIMYECKYI0 HMHTeprnperanuio B paszzaene «llmanupyemsbie
pe3yabTaThl OCBOEHHUS MPOrpaMMBbl MO XMMHHW», TaKHUM 00pa3oM o00ecredyeHo
4ETKOE MPEACTABICHUE O TOM,

KaKMUC 3HAHUA U YMCHUA MMCIOT IPSAMOC OTHOLICHUC K pCain3alinu KOHKpCTHOﬁ
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LEJTH.

117.5.17. B ydeOHOM IuTaHEe cpeaHero oOmero oOpa3oBaHUS IPEAMET

«Xumusi» 0a30BOTr0 YPOBHSI BXOJUT B COCTaB IpeaMeTHOM o0nacT «EctecTBeHHO-
HAyYHBIE [IPEAMETHD.

OO11ee YnCiIo 4acoB, PEKOMEH/I0BAHHBIX JUIsl U3YUYEHUS XUMUU - 68 4acoB: B
10 kmacce - 34 gaca (1 gac B Heneno), B 11 knacce - 34 vaca (1 gac B Heenmo).

117.6. Conepxxanue ooyuenus B 10 knacce.

117.6.1. Opranudeckas XUMHUS.
117.6.1.1. TeopeTrnueckue OCHOBBI OPTAaHHYECKON XUMHHU.

[Ipenmer opraHnyeckoil XMMHUH: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHE B
MOJIyYeHUH HOBBIX BEIIECTB M MAaTepUaloB. Teopus CTPOCHHS] OPraHMYECKHX
coenuneHuit A.M. BytiepoBa, e€ ocHOBHbIE NOJ0KeHUA. CTpYKTYpHBIE (DOPMYJIbI
OpraHMuYeckux BemiecTB. [omororusi, wu3zoMepus. XUMHUYEcKas CBS3b B
OpraHMYECKUX COEMHEHUSIX - OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kinaccuduKaIMy OpraHndecKux BemecTB. HomeHknaTypa
OpraHMYeCKHX COEJUHEHUHN (cucTemMaThueckas) W TpUBUAIbHBIC Ha3BaHUS
BOKHEHIINX MPEICTABUTENICH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTalIbHbIE METOJbl W3YYEHMsI BEIIECTB M HX IPEBpALICHMI:
O3HaKOMJIEHHE ¢ 00pa3liaMy OpraHMYeCKUX BEIECTB U MaTeprualaMHi Ha UX OCHOBE,
MOJICIMPOBAHNE MOJIEKYJl OPraHMYEeCKHX BEIIEeCTB, HAONIOJEHUE M ONHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO TMPEBPALICHUI0 OPraHUYEeCKUX BEUIECTB MpU
HarpeBaHuu (TuIaBlieHHEe, OOyTIUBAHUE U TOPECHHE).

117.6.1.2. YrieBoIOpOIHI.

AJKaHBl: COCTaB W CTPOEHHE, TOMOJIOTMYECKMM psa. MeraH M 3TaH -
OPOCTEHIINE MPEeICTABUTEeNIN aJIKaHOB: (U3WYECKHE M XHMHYECKHE CBOWCTBA
(peakuMM 3aMellleHUss W TOPEHMsI), HaXOXACHHE B MPHUPOAE, MOJyYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUI pssl. DTUJIEH U MPOMIHIIEH -
OPOCTEHIINE TMPEICTABUTENIN AJIKCHOB: (U3MYECKUE M XUMHUYECKHE CBOWMCTBA
(peakumu  THIPUPOBAHUS, TaJOTEHUPOBAHWS, THApATAIllUM, OKUCJICHHUS U
NOJIMMEPHU3allnN ), OTYyYEeHUE U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u merunOyramueH-1,3: cTpoeHue, BakKHEHUIINE
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XUMHUYECKHE CBOMCTBa (peakuus nonuMmepusanuu). IlooydyeHne cMHTETHUECKOIO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psifl. ALIETHIIEH
- IpOoCTeMIIMil MpencTaBUTeNlb AJIKHHOB: COCTaB, CTPOEHUE, (u3nueckue U
XUMHUYECKHE CBOMCTBA (peaklUuy TMAPUPOBAHMS, TaJOre€HUPOBAHUS, THApaTaLUH,
TOpEHNs), OJIy4eHue 1 IPUMEHEHUE.

Apensbl. benszon: coctaB, cTpoeHue, pU3NYECKUE U XUMHUYECKUE CBOICTBA
(peakuuy TaJOr€HUPOBAHMS M HUTPOBAHUSA), T[OJy4YEHHE U IPUMEHEHUE.
Tokcu4yHOCT,  apeHOB. l'eHeTmyeckas  CBA3b  MEXAY  YIVIEBOJOPOAAMH,
NPUHAJIEKAIMMU K Pa3IU4YHBIM KJlaccaMm.

[IpupoaHble MCTOYHMKHM YIJIEeBOAOpPONOB. [IpuponHblii ra3 W IONYyTHBIE
He(TsaHble ra3pl. HedTe u e€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTu:
NEeperoHka, KPEKUHI (TepMHUYECKUM, KaTaluTU4eCKuil), nuponus. I[IpoaykTs
nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yTOJIb ¥ IPOJTYKTHI €r0 MepepadOTKH.

OKCHepUMEHTalIbHbIE METOJBl W3Y4YEHMsI BEIECTB M HUX IPEBPAlCHUMN:
03HAaKOMJIEHHE C 00pa3laMu IUIacTMace, KaydyyKoB U pe3uHbl, Kojuiekuu «HepTo»
U «YTOoJIb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB MU TaJOr€HONPOU3BOAHBIX,
NPOBEJIEHUE PAKTUYECKOW pabOThI: MOTyUYEHUE STUIIEHA U U3yUEHHUE €ro CBOMCTB.

PacuérHble 3amaun.

Bbluncriennss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (maccel, 00BEMa,
KOJIMYECTBAa MCXOAHOIO BELIECTBA WM MPOAYKTA PEAKLMU MO M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKLIUN).

117.6.1.3. Kucnopoacoaepsxaiire OpraHi4ecKue COeTUHEHUS.

IIpenenpHple ONHOATOMHBIE CIHHUPTBL. METaHOA W 3TAaHON: CTPOEHUE,
dusznueckue W XMMHUYECKHE CBOMCTBa (peakiMu C aKTHUBHBIMU MeETaJlJlaMH,
raJIoreHOBOJIOPOJIaMHU, TOPEHUE), IpUMEHEHue. BoaopoaHsle CBA3M MEXKIY
MoJIeKyJlaMH CIUPTOB. JlelicTBHe MeTaHoJIa U ATaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHbIE ~ CIIUPTHL. ODTWIEHIJMKOJIb W TJIULEPUH: CTPOEHUE,
¢usnyeckne W XMMUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO  IICIOYHBIMH
MeTalljlaMH, KadeCTBEHHAas

peakuys Ha MHOTOaTOMHbIE CHUPTHI). JleiicTBME HA OpraHuM3M YeJOBEKa.
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[IpuMeHeHue rauiepruHa U TUICHTIIUKOIIS.

@deHoN: CTPOCHHE MOJIEKYJbl, (QU3NYECKHe M XHMHUYECKHE CBOICTBa.
Toxcuunocts (enona. [lpumenenue penona.

Anbaeruanl. DopManbaerul, aleTalbAeTUuA: CTpOoeHue, GU3NUYeCKUe U XUMUYECKUE
CBOMCTBa (pEaKIMU OKUCICHUS U BOCCTAHOBIICHUS], KAUECTBEHHBIC PEAKIINH), TIOJTyUCHUE
Y IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeNeNbHbIE KapOOHOBBIE KHCJIOTHL. MypaBbuHas W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (pU3NYECKUe M XMMHUYECKHE CBOMCTBa (CBOICTBa,
oOmue Ui Kjacca KUCIOT, peakius dTepuukanumn), nolydyeHue U IpUMEeHEHHUE.
CrteapuHOBasi ¥ OJEWHOBAas KHUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX
KUCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, KX MOIOIIEe IeHCTBHE.

CnoxHble 2(QuUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upos. XKupsl. ['uaponus xxupos. [Ipumenenne xupoB. buonoruueckas
POJIb KUPOB.

VYrneBoapl: coctaB, Kiaccuukanus — yrieBoJoB  (MOHO-, OU- U
nonucaxapusl). ['Moko3a - mpocTelmii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3UIECKUE U XUMUUECKUE CBOMCTBA (B3aUMOJICHCTBHUE C THIPOKCUIOM
meau(Il), okucinenne aMMuagyHbIM pacTBOPOM okcujia cepedpa(l), BocctaHOBICHUE,
OpoKeHUe TIIOKO03bI), HAXOXKACHUE B IPUPO/IE, TPUMEHEHHE, OMOIOTHUYECKasi POJib.
dotocuHTe3. PPYyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nenmrono3a kak mpupoaHbie moiuMmepsl. CTpoeHrue Kpaxmana u
nesuitono3el. du3myeckne M XUMHYECKHME CBOWCTBa Kpaxmana (TUIpoJiu3,
KaueCTBEHHAsl PEaKIUs C HOJI0OM).

OKCIepUMEHTAJIbHbIE METO/bl W3YUYEHHS BEIIECTB M MX MPEBPAICHUN:
npoBe/ieHHe, HaONMIO/IEHNe W OMHCAHHE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKHCICHHE STaHOJa
okcunoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuaoM meau(H)), anpaernioB (OKHCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJA
cepeopa(l) u runpoxcunom menu(Il), B3auMozeiicTBHE Kpaxmana C HOJIOM),
IIPOBEJICHUE NPAKTUYECKOW pabOThl: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTBHI.

PacuétHrble 3amaun.

Bbuncnenus mo ypaBHEHHIO XHMMHUYECKOW peakiuu (Macchl, 00b&Ma,
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KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLUU [0 M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOITYKTOB PEAKIUN).
117.6.1.4. AzoTcoaepikaiiue OpraHnIeCcKue COSAMHCHHMSL.

AMUHOKHUCIIOTHI Kak aM(oTepHble opranuueckue coeauHenus. dusznueckue
U XMUMHYECKHE CBOMCTBAa aMHHOKHUCIOT (Ha mpumepe riauiuHa). buonorumdeckoe
3Ha4YE€HHE aMUHOKHUCIOT. [lenTuasl.

benku kak mnpupoaHbie BBICOKOMOJEKYJSIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT M TPETUYHAsI CTPYKTypa OenKkoB. XUMHUYECKHE CBOICTBa OEJIKOB:
THJIPOJIU3, JCHATYypallusl, KaYeCTBEHHbIE PEaKIIMU Ha OEIIKH.

OKCIEpUMEHTANIbHBIE METOJAbl W3YUEHHUS BEIIECTB M HMX MPEBPAICHUN:
HaOJI0/ICHNE W OMHCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalusi OeKOB MpHU
HarpeBaHUU, [BETHBIC PEAKIIMH OCIIKOB.

117.6.1.5. BBICOKOMOJICKYJISIPHBIC COSTUHEHUS.

OcCHOBHBIE TOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNU, CPEAHSS MOJICKYJISIpHAs
Macca. OCHOBHbIE METOABl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEOUHEHUU -
MOJIMMEPU3ALIUS U TIOJTUKOH ICHCAIIHS.

DKCIEPUMEHTAJIbHBIE METO/bl M3YUYEHHs BEIIECTB M MX MPEBpAILCHUN:
03HAaKOMJICHHE ¢ o0pa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TMJIACTMAcC,
Kay4YyKOB.

117.6.1.6. MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeAMETHBIX CBSA3€M IPU U3YUYEHUU OPTAHUYECKON XUMHUH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIONb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAay4HBIX TOHSATHHI, TaK U TIOHSATHUH, SIBISIONIUXCS CUCTEMHBIMHU IS OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO6mIKe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHHE, HAYYHbIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHWsl, aHAlU3, CUHTE3, KiIacCU(UKAIMs, EPHUOJUIHOCTh, HAOIIOJICHHE,
HU3MEpPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE.

®dusuka: Marepusi, DJHEprus, macca, aToM, DJJIEKTPOH, MOJEKYyJa,
DHEPreTUYECKUIl YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, PU3NUECKUE BETUYMHBI M €IUHUIIBI UX U3MEPCHHUS.

buonorus: kmerka, opranusm, Omocgepa, oOMEH BEUIECTB B OpPraHU3ME,
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(bOTOCHHTE30-0MOIOTMYECKN aKTUBHBIE BemiecTBa (OCNKH, YIJIEBOIBI, JKUPHI,
dbepMeHTHI).

['eorpadus: MuHepabl, rOpHbIE TOPOIBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILIIUBO,
pecypcesl.

TexHonorus: NUOIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO TUTAHUS,
MOIOIIUE CPEACTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHUE IperapaThl, MaTEpUAIIbl U3
VMCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

117.7. Conepxanue odyuenus B 11 kiacce.

117.7.1. OOmas u HeOpraHUYECKass XUMHUSI.
117.7.1.1. Teopernyeckrue OCHOBbI XUMHUH.

XUMHYECKUN »dieMeHT. AToM. Sfnpo aroma, HW30TONBI. DIJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeesieHus AJIEKTPOHOB MO OpOUTANSIM B aTromax
AJIEMEHTOB MIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHDUTYpAIUs aTOMOB.

[lepnoanueckuii 3akoH u Ilepuoanueckas cucreMa XMMUYECKHX 3JIEMEHTOB
J.N. MenneneeBa. CBs3b Iepuoauueckoro 3akoHa u Ilepuonnueckoid CUCTEMBI
xumpyeckux syeMmeHToB JI.JMI. MeHnneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUYECKHX JJIEMEHTOB H
00pazyeMbIX UMM TTPOCTHIX U CIIOXKHBIX BEIIECTB I10 TPYIINaM U repruogam. 3HaueHUE
IIEPUOJNYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenne BemiecTBa. XUMHYECKas CBA3b. BHIbBl XUMHUYECKOW CBS3U
(koBaJieHTHAasl HEMOJIApHAas M TOJIApHAasi, MOHHAs, MeTauiMueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJIEHTHOW XUMHUYECKOW cBsi3u (OOMEHHBII H  JIOHOPHO-
akienTopHbii). BomopomHas cBsizb. BaleHTHOCTh. DNEKTPOOTPHUIIATEIHHOCTD.
Crenenb okucieHusi. MOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAIUIUYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKHU.

[TonsiTue o gucnepcHeIX cucremax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBas 107151 BEIECTBA B PaCTBOPE.

Knaccudukarus HEOPraHUYECKUX COCJIMHECHUH. Homenknarypa

HCOPTraHUYCCKUX BCHICCTB. I'eneTnueckas CBS3b HCOPTaHNMYCCKUX BCHICCTB,
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MPUHAUISKAIIUX K PA3IUYHBIM KJIACCaM.

Xumuyeckas peakuus. Kriaccudukanus  XUMHYECKMX — peakuuid B
HEOPraHUYeCKOM M OpPraHWYecKOM XHUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUs U MPEBPAILEHNS SHEPTUU IPU XUMHUUECKUX PEAKLIUSX.

CkopocTh peakuuy, €€ 3aBUCUMOCTh OT pa3inydHbIX (hakTopoB. OOpaTUMbIe
peakiuu. Xwumuueckoe paBHoBecue. DakTopbl, BIUAIONIME HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnumn Jle [latense.

OnextponuTndeckas qucconuanus. CUuiabHbIe U caadbie 3JeKTpoiauThl. Cpena
BOJHBIX PacCTBOPOB BELIECTB: KUCIas, HEUTpaJibHAs, IIEeJT04YHAasl. Peakiiuu MOHHOTO
oOMeHa.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DOKCIepUMEHTANIbHBIE METOJAbl H3YUYCHHsI BEIIECTB W UX MPEBPAIICHUI:
nemoHctparusi tTabnui «llepuoandeckas cucremMa xumuyeckux snemeHtoB J[.U.
MenneneeBa», U3ydeHUE MoJieNied KPUCTAJUTMYECKUX PEIIETOK, HAOMIOJCHUE M
OMKCAaHHUE JEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OMBITOB (pa3joKeHUE MEPOKCHUIa
BOJIOpOJa B MPUCYTCTBUU KAaTaIN3aTOPA, ONPEIETIEHUE CPEABI PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATHLHOTO WHIUKATOPA, PEaKIIMK UMOHHOTO OOMEHa), TPOBEICHHUE
MpaKTUIECKO paboThl «BiusHue pa3nuuHbiX GaKTOPOB HA CKOPOCTh XMMHUECKOU
pEeaKIum».

Pacuérnbie 3amaun.

Pacuéter 1o ypaBHEHUAM XMMHYECKUX peakiui, B TOM 4YHUCJE
TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM MOHITHUS «MaccoBas 1011
BEILIECTBAY.

117.7.1.2. Pazgen 2. Heopranuueckas Xumusi.

Hemeramnwl. Ilomoxxenue HemetamioB B Ilepuoamyeckor  cucteme
xuMuueckux siemeHTtoB JI.M. MenpaeneeBa M OCOOCHHOCTH CTPOEHHUS aTOMOB.
Pu3n4YeCKUE CBOWCTBA

HEMETAJIJIOB. AJIIJIOTPONHS HEMETAJIOB (HAa TpUMEpEe KHUCIOpoida, Cephl,
dbocdopa u yriepona).

XHUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoia U KpeMHUS) U UX COSTUHEHUM (OKCHUIOB, KUCIOPOCOICPKAIITIX

KHCJIOT, BOAOPOJHBIX COSAMHEHU).
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[IprumeHeHne BaKHEMIIMX HEMETAJUIOB  UX COEIMHEHHUI.

Mertannel. [lonoxenue merainioB B llepuoandeckont cucTeMe XUMHYECKHUX
anemeHToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTa/uioB. OOmue ¢usnueckue cBoiicTBa MeTamuioB. CIUiaBel METaJIOB.
DNEKTPOXUMUYECKUH PsI/i HAIPSHKEHU METaJlIoB.

XHWMHYECKHE CBOMCTBA BAXXKHEUINNX METAJJIOB (HATPHWM, Kadui, KaJbIIHH,
MarHui, allOMUHUN, [IUHK, XPOM, KEJI€30, MEb) U UX COCAMHEHUH.

OO6mue crnocoObl MoMy4YeHus MeTauioB. [IpuMeHeHne MeTalaoB B OBITY H
TEXHHUKE.

OKCIIEPUMEHTAIIBHBIE METOJIbI HM3YYEHUs BEIIECTB M WX MPEBPAIICHUN:
H3y4YeHHe KOJUICKIIMH «MeTalibl U CIUIaBBD», 0Opa3IOB HEMETAJIOB, pPEIICHHE
AKCIIEPUMEHTAIBHBIX 3a7a4d, HAOIIOICHHE M OMNHCAaHUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OIBITOB (B3aMMOJICHCTBUE THUIPOKCHIA AITIOMUHUS C PAcTBOPAMH
KHCJIOT U IIeJI0YEH, KaYeCTBEHHBIC PEAKIIMU HAa KAaTUOHBI METAJJIOB).

Pacuérnrlie 3agaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY
BEILIECTBA, Macce WIM O0BEMY OAHOTO M3 YUYACTBYIOIIMX B PEAKIUHU BEIIECTB,
pac4€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITH OJHO U3
BEIIIECTB UMEET MPUMECH.

117.7.1.3. Xumus u )ku3Hb. MEXIPEIMETHBIE CBSI3H.

Ponp xumum B obecrniedeHUU IKOJIOTHYECKON, IHEPTeTUUECKON M MHIIECBOM
0€30IacCHOCTH, Pa3BUTUH MEIUIHHBL. [IOHATHE O HAay4YHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenus 00 OOMIMX HAYYHBIX MPUHIHUIIAX MPOMBIIUICHHOTO
MOJYYEHUST BAXKHEHIIIUX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEPHAIOB: BaXKHEWIIHME CTPOUTEIbHBIC
MaTepHalIbl, KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI, KPACKH, CTEKJIO, KEpAMUKA, MATEPHUAIBI
JUISL QJIGKTPOHUKH, HAaHOMAaTepHasibl, OpPraHUueCKUe U MUHEpaIbHBIC YI0OpCHHUS.

XuMUag U 300pOBbE YEJIOBEKA: IPaBWJIA MCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
MperapaToB, MpaBuiia 0€30MACHOTO UCIOJIb30BAHUS MIPEMapaTOB OBITOBON XUMHH B
MMOBCEAHECBHOM KU3HU.

Peanmuzanms  MeXnpeaMETHBIX CBSi3ed NpU  W3Y4YeHHH oO0med u
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HEOPraHW4YECKOW XUMHUHU B 11 Kiacce OCyIecTBIsAETCS 4epe3 UCIOJIb30BAaHUE KaK
00IINX €CTECTBEHHO-HAYYHBIX MTOHATH, TaK U MOHATUH, SBJISIOMINXCS CUCTEMHBIMU
JUISL OTJIETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAY4YHBIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccu(uKanus, MEepUOJUYHOCTh, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIETIMPOBAHUE, UBMEPEHUE, SIBJICHNUE.

dusnka: MaTepusi, SHEpPrusi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKHUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYMHBI U €AMHMIIBI MX
U3MEpEHUs, CKOPOCTb.

buonorusi: kimerka, opraHu3M, SKocucTtema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MmuHepanbl, TOpHBIE TIOPOJIbI, MOJIE3HBIE UCKOIMIAEMbIE, TOTUINBO,
pECYPCHL.

TexHomorus: XuMUuecKkasi IPOMBIIIUIEHHOCTb, METaJULypIusi, POU3BOJICTBO
CTPOUTEINIBHBIX MaTEpHAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJACTBO, IHILEBAS
MPOMBIIIJICHHOCTh,  (papMalrieBTUYECKasi  MPOMBIIUICHHOCTh,  ITPOU3BOJICTBO
KOCMETHUYECKUX IIpenapaToB, MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHUajoB,
AJNIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.

117.8. Ilnanupyemble pe3yibTaTbl OCBOEHHUSI MPOrpPaMMbl MO XUMHUHM Ha
YPOBHE CpeITHETO O0IIero 00pa3oBaHus.

117.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPe3yJibTaTaM OCBOCHHS
oOydJaImuUMHCS TPOTpaMM  cpeaHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeaMeTHBIM H  TpeAMEeTHbIM). HayyHo-meTonuueckoil OCHOBOM ISt
pa3paboTKu TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPAMM CPEIHEro OOIIero
00pa3oBaHUs ABISIETCS CUCTEMHO-I€ATeTbHOCTHBIN TTOIXOI.

117.8.2. B COOTBETCTBHHA C CHUCTEMHO-AEATEILHOCTHBIM IIOAXOJIOM B
CTPYKTYp€ JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeaMeTa « XUMHSI» Ha YPOBHE
CpeHero oo1ero o0pa3oBaHus BhIACIEHBI CIEIYIOIINE COCTABISIOMINE:

OCO3HAaHHE OOYYAIOIIMMHUCSI POCCHUCKOW T'PaKIAHCKON HIIEHTUYHOCTH -
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPECIICHHUIO;

Haan4ue MOTHUBAILIUU K O6y‘-IeHI/IIO;
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I[eJICHAPABICHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUN JTNYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCsl PYKOBOJCTBOBATHCS B CBOCH
JESITENIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMHU IIEIOCTHON
CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS HKOJIOTHUECKON KYJIBbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJTA U CTPOUTH KU3HEHHBIC TUIAHBI.

117.8.3. JIuyHOCTHBIC pE3yJabTAaThl OCBOCHHS TIpeAMeTa  «XUMHUSI»
JOCTUTAIOTCS B E€AMHCTBE YYEOHOW M BOCIMUTATEIBHOM JESATEIHHOCTH B
COOTBETCTBUM €  TYMaHUCTUYCCKUMH,  COIUOKYJBTYPHBIMH,  JYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH M HJ€ajJaMUd POCCHUHCKOTO TPaKAaHCKOTO
oOmmecTBa, TPUHATHIMH B OONIECTBE HOPMaMW W TIPABWJIAMH ITOBEICHUS,
CIOCOOCTBYIOIIMMH MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS JTUYHOCTH O0yYAFOIIIUXCSI.

117.8.4. JIuyHOCTHBIE PE3yJbTAaThl OCBOCHHS TIpeaMeTa  «XHUMHUS»
OoTpaxaroT CcGOPMUPOBAHHOCTh OMNbITA TO3HABATEIILHOW M MPAKTUYECKOMN
JIESTEIIPHOCTH O0YYAFOIIMXCS 110 PeaTU3aAIMK MPUHSATHIX B OOIIECTBE IIEHHOCTEH,
B TOM YHUCJIE€ B YACTH:

1) rpaxkIaHCKOTO BOCITUTAHHMS:

OCO3HaHUS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH,
YBaXCHHS K 3aKOHY U TIPABOIIOPSJIKY;

MPEJICTABIICHUS O COIMAIBHBIX HOPMax H TMpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUH B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKON JICSITEILHOCTH TPU CO3IAHHH
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX U TMO3HABATENbHBIX 3a7a4, BBITOJHEHUU
XUMHUYECKUX IKCIICPUMEHTORB;

CIIOCOOHOCTH TMOHWMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI APYTHX TP aHATU3E PA3IMYHbIX BUJIOB yUeOHOM JIeATEITHHOCTH;

2) TaTPUOTHYECKOTO BOCIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K WCTOPUYECKOMY ¥ HAy4YHOMY HACJEIUI0
OTCYECTBEHHON XUMUH;

YB@XEHHUSI K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO
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IPUMEHEHHUS] XMMUHU, OCO3HAHMS TOTO, YTO JIOCTH)KEHMSI HAyKH €CTh PE3yJbTatr
JUINTENIbHBIX ~ HAOMIOJIEHUM, KPONOTIMBBIX  SKCIEPUMEHTAJIbHBIX  IIOUCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca M T03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHUU U MOCIEAYIOLIEM
aHaJn3e MHQOpPMAIMU O NEPENOBBIX JOCTUKEHUSAX COBPEMEHHOW OTEUECTBEHHOMN
XUMUU;

3) AyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

HpPaBCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEACHMUS;

CHOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHbIE C XMMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHHWE U IMOCTYIKH CBOUX TOBApUUIEH C
NO3ULIMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IIOCJIEJCTBHHA 3TUX
MOCTYIIKOB;

4) ¢hopmMHpOBaHUS KYJIbTYPHI 3I0POBBS:

MOHMMAaHUS IEHHOCTeH 370poBoro u 0Oe3omacHOro o0Opasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (pHU3MYeCKOMY U
IICUXUUYECKOMY 370POBBIO;

coOirofieHUs] TpaBuil O€30MacHOr0 OOpalleHus ¢ BellecTBaMU B OBITY,
NIOBCEIHEBHOM )KM3HU U B TPYI0BOM JEATENLHOCTH;

MOHUMAaHUsI UEHHOCTH TMPaBUJ HWHIAUBUAYAJBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBECHHS B CUTYalUsAX, YTPOXKAIOIIMX 370POBbIO U KHU3HU JIIOJEH;

OCO3HAHMsI TOCJEICTBUI U HENPUSATHUS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS
AJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) TpymOBOTO BOCIIMTAHUS:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  Y4eOHO-UCCIIEIOBATEIbCKOM
NeSITENbHOCTH,  OOIIECTBEHHO  TOJE3HOW, TBOPYECKOW H  JAPYruX  BUAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpELICHUM MPAKTHUYECKHX 3a]ad
COLIMAJIHOM HANPABIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYEeCKOMY U3YUYeHUIO Tpodeccuil pa3inyHOro pojJa, B TOM

YHUCJIC Ha OCHOBC MPUMCHCHUS IMPECAMCTHBIX 3HAHUU 110 XUMUH,
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YBAXKEHUS K TPYLY, JIOISIM TpyAa U pe3ysibTaTaM TPYIOBOU AEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIyAIHHOW TPACKTOPHH OOpa30BaHMII,
Oynyuiei npodeccuu U peanus3aluu COOCTBEHHBIX KM3HEHHBIX MIAHOB C YU4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEM K XHWMHHM, WHTEPECOB U TOTPEeOHOCTEH
o01IIecTBa;

6) SKOJOTrHYECKOIr0 BOCITUTAHMS:

9KOJIOTUYECKHU I€JIE€CO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KAK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3eMJie;

MOHUMaHUS TJIOOATHHOTO XapaKTepa SKOJOTHYECKHUX MpOoOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPHUPOTHON U COLIMATBHOM CPEIBI;

OCO3HAaHMSI HEOOXOAUMOCTH HCIOJB30BaHUA JOCTHIKCHHH XHMHHM s
pEeLIEeHHs BOIIPOCOB PALIMOHAIBHOTO MPUPOIOMOIB30BaAHHUS;

AKTUBHOTO HENPUATUS JEHUCTBUM, TMPUHOCSAIIMX BpEd  OKpYKaroliei
MPUPOTHON Cpelie, YMEHHUSI MPOTHO3UPOBATh HEOIATOMPHUSTHBIE IKOJIOTUYECKUE
MOCJIEJCTBUS MIPEANPUHUMAEMBIX JTEUCTBUM U IPEAOTBpAIIaTh UX;

HaJIMYUs PA3BUTOTO SKOJIOTUUECKOTO MBIIUICHUS, SKOJOTHUECKON KYJIbTYpHI,
ONBITA JEATEIILHOCTH SKOJIOTHUYE€CKOM HAITPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSA
MMH B TIO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIIMAIBHOM MPAKTUKE, CIIOCOOHOCTH
U YMEHUS aKTUBHO TTPOTUBOCTOATH UACOJIOTUH XeMOo(hoOuu;

7) LEHHOCTH HAy4YHOI'O ITO3HAHUS:

chopMUpPOBaAaHHOE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON IIPaKTHKH;

MOHUMAaHMs CHeUMUKA XUMHHM KaK HayKH, OCO3HaHUsS €€ poJih B
GOpMHUPOBAHUHU PAIMOHATBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MPE/ICTABJICHUS

00 OKpy»XaroleM MUpe Kak O €IUHCTBE MPHUPOJLI M YEJIIOBEKA, B TTO3HAHUU
MPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIIEHWH MPOOJIeM COXPAaHEHHsI TPUPOTHOTO
paBHOBECHS;

yOexaEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHUHU Ui  COBPEMEHHOMN
IHUBUIM3ALUU: B €€ TYMAaHUCTUYECKOW HAITPABICHHOCTH U BaJKHOM POJIU B CO3JaHUH
HOBOM 0a3pl MaTepHATbHOW KYJIBTYpHl, pEUIEHUH TJIO0OAIBHBIX MPOOJIEM

YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA - CBIPHEBOM, DHEPIrETUUYECKOW, NMUILEBOU U

Mporpamma - 03



19

HKOJIOTMUECKON O€30MacHOCTH, B Pa3BUTHUM MEIMLIMHBI, OOECIIEUEHUU YCIOBUI
YCIIEUIHOT'O TPY/Aa U 3KOJOTMUecKr KOM(POPTHOM KU3HH KaXKIO0r0 4jieHa 0OIIeCTBa;

€CTECTBEHHO-HAyYHON TI'pPaMOTHOCTU: IIOHMMAaHUS CYIIHOCTH METOJ/IOB
MO3HAHUSA, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHMS JJIsl aHaIN3a U OOBSICHEHMsI SIBJICHUI OKPYXalOLIEro Mupa u
HOPOUCXOIALINX B HEM M3MEHEHUH, YMEHHMS JeslaTh 00OCHOBAaHHBIE 3aKIIIOYEHUS Ha
OCHOBE HAayYHBIX ()aKTOB M UMEIOIIMXCS TAaHHBIX C HENBIO MOTy9IEeHHUS TOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCHOJIb30BaTh XWMUYECKHE 3HAHUS JUIS
pereHus MpoOIeM B PeabHBIX JKU3HEHHBIX CUTYaIHsX;

MHTepeca K MO3HAHHUIO M MCCIIEI0BaTENIbCKON JesITeIbHOCTH; TOTOBHOCTH U
CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHMIO U caMOOOpa30BaHUIO, K aKTUBHOMY
HNOJYYEHUIO HOBBIX 3HAaHUM 1O XUMHUM B COOTBETCTBUM C IKU3HECHHBIMH
MOTPEOHOCTSIMH;

MHTepeca K OCOOCHHOCTSIM TpyJa B pa3IMuHbIX chepax mpodeccHoHAIbHOM
JeSITEIbHOCTH.

117.8.5. MerampenMeTHbIle pPe3yIbTaThl OCBOCHHUS YUEOHOTO MpeaMera
«XuMHs Ha ypOBHE CpeIHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble A8 (OpPMHUpPOBaHHMA  MHPOBO33pEHHUS  OOydaroumxcs
MEXIUCIUIUTUHAPHBIE (MEXIIpEeIMETHbIE) OOIIECHAYUYHbIE MOHITHUS, OTpa’Karolue
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CHenu(UKy METOJOB ITO3HAHUS,
UCTOJb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPTus, SBICHUE,
npoliecc, cucTeMa, HayuHbld (akT, MPUHIIKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCleIoBaHuE, HAOII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJlbHbIE yueOHbIe IeHCTBU (IT03HaBaTeIbHbIe, KOMMYHHUKAaTHUBHBIE,

peryisTHBHBIE), oOecrneuuBaomue (GopMupoBaHue  (QYHKIIMOHATBHOM
TPaMOTHOCTH ¥ COIHAIBHOM KOMIETEHIINN 00yYaIOIINXCS;

CIIOCOOHOCTH oOyyJarommxcs HCIIOJIb30BATh OCBOCHHBIE
MEXTUCIUILTNHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS W YHHBEpPCAIbHbIE Yy4eOHBIC
JICUCTBUS B ITIO3HABATEIBHON U COLUAIIBHOM ITPAKTHUKE.

117.8.6. MertanpeameTHbie pe3yabTaThl OTpPaXKarT OBJIaJICHUE

YHUBCPCAJIbHBIMHU y‘-Ie6HBIMI/I MMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMHU U
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PETYJISITHBHBIMH JICHCTBUSIMH.

117.8.6.1. OBnageHue yHUBEpPCATbHBIMU Y4YEOHBIMH I103HABATEIHLHBIMU
NEUCTBUSIMU:

1) 6a30BbIC TOTHYECKHE ACHCTBHS:

CaMOCTOSITENIBHO  (pOpMyJTUpOBaTh HW  aKTyaIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ paccCMaTpHUBATh;

OTpEACNATh IEeTu ACATCIIBHOCTH, 3a7aBas MapamMeTpbl M KPUTEPUH WX
JOCTUXKEHUS, COOTHOCHUTD PE3YJIbTATHI IEATEILHOCTH C MTOCTABICHHBIMU IIEJISIMH;

UCIOJIb30BaTh MPU OCBOCHHM 3HAHWM MPHUEMBI JIOTMUECKOTO MBINUICHHS -
BBIJICTISATh XapaKTEPHBIE MPH3HAKH TMOHATUNA W YCTaHABIMBATh WX B3aMMOCBS3b,
HCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATUS JJI OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA W KPUTEpUU JUId KiIacCU(UKAIMU BEIIECTB U
XUMHYECKUX PEaKLUi;

yCTaHABIIMBATh MPUYHMHHO-CJIEICTBEHHBIE CBSI3H MEXKY N3y4aeMbIMH SBJICHUSIMU;

CTPOUThH JIOTHUECKHE pacCykJeHusi (MHAYKTUBHBIC, JCIAYKTUBHBIC, IIO
AQHAJIOTHH), BBISIBISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pPaccMaTPUBACMBIX
SIBIICHUSX, (JOPMYIIUPOBATH BHIBOJIBI U 3aKJITFOUCHHUS;

MPUMEHSTH B MPOIIECCE IMO3HAHUS, UCTIOIB3YEMbIC B XUMUU CUMBOJIMYECKUC
(3HAKOBBIE) MOJIENU, MTPEOOPA30OBBIBATH MOJICIBHBIC MPEACTABICHUS - XUMUYECKUI
3HAK (CHMBOJI) JIEMEHTA, XUMHUYECKast (hopMyJia, ypaBHCHHE XUMHYECCKOW PEAKIUH -
OpU pPEIICHUU Yy4eOHBIX TMO3HABATENBHBIX M TMPAKTHUYECKHX 3a1ad, MPUMEHSTh
HA3BaHHBIC MOJICIbHBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3yYaeMbIX BEIIECTB U XUMUYECCKUX PEaKIIUN.

2) 0a30BbIC UCCIICOBATEIIbCKUE ICHCTBHUS:

BJIQJICTh OCHOBAaMH METOJIOB HAyYHOTO IMO3HAHUS BEIISCTB U XUMHUYCCKUX
peakuuii; ¢GopMyIHpOBaTH I[ETW W 33Jadd  WCCJCNIOBaHUSA, WCIOJIb30BaTh
MOCTABJICHHBIC M CaMOCTOSITEIBHO C(OPMYyJIMPOBaHHBIC BOIMPOCHI B KadecTBE
WHCTPYMEHTA TO3HAHWS W OCHOBBI I (DOPMHPOBAHUSI THUIIOTE3BI 1O TPOBEPKE
MIPABIJIBHOCTH BBICKA3BIBAEMBIX CYKJICHUMH;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHMS M  IPOBEICHUS

YUYCHUYCCKUX SKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHUA Ha6J'IIOI[aTI> 3a X0J0M
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nporecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYIHPOBATH
0000111eHUsT ¥ BBIBO/IBI OTHOCUTEILHO JOCTOBEPHOCTU PE3YJIbTaTOB MCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOIeIaHHON padoTe;

npuoOpeTaTh ONBIT YYCHHUYECKOW HCCIEAOBATEIBCKON U MPOEKTHOU
NESATENBHOCTH, MIPOSBIISITH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIbHOMY TIOUCKY
METOJIOB pEeUICHUs] TMPAKTUYECKUX 3a7ad, MNPUMEHEHHUIO pa3JINYHbIX METOJIOB
MO3HAHUS.

3) pabota ¢ uHpOpMaIIHEii:

OpUEHTUPOBATbCA B PANIMYHBIX HMCTOYHUKAX HHOpMaAIMK (HAy4HO-
NOMYJISIpHAsL JIUTEpATypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanM3upoBaTh WHGOPMAIMIO PAa3IUYHBIX BUIOB U (GopM
Npe/ICTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;

(bopMyIHpOBaTh 3aMpPOCHl U MPUMEHATh Pa3IUYHbIE METOMABI MPU MOUCKE U
orOope wuHpoOpManuM, HEOOXOIMMON [Jis BBIIOJHEHUS Y4YeOHBIX 3a7ad
OTIPEICIEHHOTO TUTIA;

MpUOOpPETaTh OMBIT HCIOIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENIBHO  BBIOMpPATh  ONTHUMaIbHYIO  (GOpMYy  NpeacTaBICHHS
uH(popmanuu (cxembl, TpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKU U APYTHE);

MCIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA IPU paboTe C XUMUUECKOM
uH(pOpMaLUel: MPUMEHATh MEXNpeaMeTHble ((U3MUecKue M MaTeMaTUYeCKHE)
3HAKU ¥ CUMBOJIBI, (hOpMYJIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIOJB30BaTh M MPEoOpa3OBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPENICTBA
HarJIs THOCTH.

117.8.6.2. OBnageHune yHUBEpCATHbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU:
3a/1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYk/AaeMOl TeMbI B X0JI€ IMajora u/uin
JIMICKYCCHUH, BBICKA3bIBATh UJIEH, GOPMYITUPOBATH CBOU MPETIOKEHUSI OTHOCUTEIHHO
BBITIOJTHEHUS TIPEJITIOKEHHOM 3a/1a4u;

BBICTYNaTh C IMpPE3CHTALMEH Pe3ylbTaTOB IO3HABATEIHHON NESATENBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIIbHO MM COBMECTHO CO CBEPCTHUKAMM MPH BBHIMIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOW pabOThl MO UCCIIEI0OBAHUIO CBOMCTB

U3y4aeMbIX BEIIECTB, pealIn3alui y4eOHOro MPOEKTa U (OPMYITHUPOBATH BBIBOBI 110
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pe3yJsibTaTaM MpPOBEAEHHBIX MCCIEI0BAHUN MyTEM COIJIACOBAHMS MO3ULUN B XOAE
o0cyxieHrs 1 0OMeHa MHEHUSIMHU.
117.8.6.3. OBnanenue YHUBEPCATBHBIMU PETYISTUBHBIMU JICHCTBUSMU:
CaMOCTOATENbHO IJIAHUPOBaThb U  OCYIIECTBIISATH CBOIO  IO3HABATEIbHYIO
NESTENIbHOCTD, ONpefensss €€ Lend M 3aJaud, KOHTPOJIMpPOBaTh U MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBaTh IMpPEJIaraéMblil aaroputM JAeWcTBUN mpu
BBINIOJIHEHUM Y4Y€OHBIX M UCCIEIOBAaTENbCKUX 3a7ad, BbIOMpaTh HaubOojee
3¢ eKTUBHBIA CMOCO0 MX pemeHuss ¢ Y4ETOM MOJY4YeHHs] HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;
OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HAa OCHOBE CaMOaHalln3a
U CAMOOLIEHKH.
117.8.7. IlpenmeTHBIE pe3yIbTaThl OCBOSHHS MPOTPAMMEI CPETHEr0 OOIIETO
oOpa3oBaHusi 1O XMMHUH Ha 0a30BOM YypOBHE OpPHUEHTHPOBAHBI Ha
oOecrieyeHue NpeuMyIleCTBEHHO 001Ie00pa30oBaTEbHON U OOIIEKYIbTYPHOR
HOJrOTOBKHU
oOyuyatomuxcsi. OHM BKJIIOYAIOT cHelU(HUUecKue g ydeOHOro mpenMera
«XUMHS» HAy4yHblE€ 3HAHUS, YMEHHUS U CHOCOOBI JEHCTBUH 1O OCBOEHMIO,
UHTEpIpEeTali 1 NpeoOpa3oBaHUI0 3HAHUM, BHUJIBI IEATEIBHOCTH 1O IMOJyYECHHUIO
HOBOTO 3HAHUS M NPUMEHEHUIO 3HAaHUN B PA3NIMYHBIX YUE€OHBIX U peajbHBIX
KU3HEHHBIX CHUTYyallMsX, CBA3aHHBIX ¢ XuMueil. B mporpamme mno xumuu
npeIMETHbIE Pe3yibTaThl MPEACTaBICHBI IO F0J1aM U3YUYECHHUS.
117.8.8. K konmy oOydenuss B 10 kimacce mnpeamMeTHbIC Pe3yIbTaThl
0CBOEHHUS Kypca « OpraHuuecKasi XuMus» OTpakaroT:
c(hOopMUPOBAaHHOCTH MIPEACTABICHUN O XUMHUECKOM COCTABJISIIOIIEH
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA, POJIM XUMUU B IO3HAHUH SIBJICHUN TPUPOIBI,
B (POPMUPOBAHUM MBILUICHHUS] U KYJIbTYPBI JINYHOCTH, €€ (PYHKIIMOHAIHLHOU
IPaMOTHOCTH, HEOOXOAUMOW /JIsl pEeUIeHUs] MPAKTUYECKUX 3a/1ad U 3KOJOTMYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM cpeie;
BJIAJICHAE  CHCTEMOM  XUMHUYECKMX  3HAHHM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAral0IIKe MOHATHS (XUMUYECKHI JIEMEHT, aTOM, 3JIEKTPOHHAs 000104Ka
aToMa, MOJIEKYJia, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, XWMHUYECKas CBS3b,

CTpyKTypHast (opmyna (pa3BépHyTass M COKpalI€HHas), MOJb, MOJIIpHas Macca,
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MOJISIPHBIN O00BEM, YITIEPOAHBIA CKeNleT, (YHKIHMOHAIbHAs TpyNma, paaukal,
U30Mepusi, U30MEpPbl, TOMOJIOTHUECKUI psAll, TOMOJIOTH, YIIE€BOIOPOIbI, KUCIOPO U
a30TCOJEpKalle COCOUHEHHSA, MOHOMEp, IOJIUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIUHEHUS);

TEOPUU M 3aKOHBI (TE€OpHUs CTPOEHUs OpraHMYecKux BemecTB A.M.
BytnepoBa, 3aK0H COXpaHEHHsI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3bIK XUMUU;

MHPOBO33pPEHUYECKUE 3HAHUS, JIEKaIME B OCHOBE IOHUMAHUS IPUYMHHOCTH U
CHUCTEMHOCTH XHMMUYECKUX SIBICHUH, (PaKTOJOTMUYECKHE CBEIEHMS O CBOMCTBaX,
COCTaBe, MOJIy4YeHUH M O€30MAaCHOM HCHOJIb30BAHUM Ba)KHEHIIMX OpPraHHMYECKHX
BEIIIECTB B OBITY U MPAKTUYECKON JEATEIHHOCTH YEIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTEpHbIE NMPHU3HAKU IMOHSATHH,
yCTaHABJIMBAaTh MX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHUS NPU
OMKMCAHHUM COCTaBa, CTPOCHMSI U MPEBPAILICHUN OpraHUYECKUX COETUMHEHMUI;

c(OPMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JUIS
COCTaBJICHUS MOJEKYJSPHBIX U CTPYKTYpHBIX (pa3BEPHYTOH, COKpamEHHON)
bopMysn  OpraHMYECKMX BEIIECTB W YpaBHEHUM XUMHUYECKUX pEaKUuH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BELIECTB JUISl WIUIIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIIC)KHOCTh H3YyUCHHBIX
OpraHMYeCKHX BEIIeCTB IO MX COCTaBy M CTPOCHUIO K OIpeneaéHHOMY
KJIaccy/Tpymnie COeauHeHUH (YTJIeBOAOPOABI, KHUCIOPOA U a30TCOAEpIKalue
COCJIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs), JaBaTh WM Ha3BaHUSA IO
cucremarnieckoir HomeHknarype (IUPAC), a Takxke NpPUBOIUTH TPUBHAIBHBIC
Ha3BaHMs OTAEIBHBIX OpPraHMYECKMX BELIECTB (ITWIEH, NPONWIEH, alleTHJIEH,
ATUJICHTJIUKOJb, TJIHULEPUH, (eHos, (opMaibAerui, aleTalbJIeruja, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCII0Ta, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAsl KUCIIOTA, TII0K03a,
(dpykTO3a, KpaxMal, LeI0I03a, TIUIHH);

C(OPMHUPOBAHHOCTh YMEHHUS OIpPENeIsITh BHIbI XHMHUYECKOH CBSI3U B
OpraHUYECKUX COEIMHEHUAX (OJUHAPHBIE U KPATHHIE);

chOpMUPOBAaHHOCTh YMEHHUS NPUMEHSTHh IOJIO)KEHHUS] TEOPUU CTPOCHHUS

opranndeckux BemecTB A.M. bytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
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BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

chOpMHUPOBAaHHOCTh ~ YMEHHMH  XapakTepu3oBaTh COCTaB, CTpPOCHHE,
buznyeckne W XWMHUYECKHE CBOWCTBA THUITMYHBIX TPEIACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, STWJICH, MPOIMWJIEH, AalleTHJIEH,
OyramueHn-1,3, metwnOyrtaaueH-1,3, OeH307, MeTaHOJ, 3TaHOJ, STUJICHTJIMKOJb,
TIIMLEpUH, (EeHOJ, aleTalbJIerujl, MypaBbHUHas U YKCYCHAasl KHUCJIOTHI, TJIIOKO3a,
KpaxMal, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJI0TAa), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEXIYy HHUMHU YpPaBHEHHMSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIHil ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAaHHOCTH YMEHHS XapaKTEPU30BATh UICTOYHUKHU YTIICBOIOPOTHOTO
ChIpbs (He(Th, MPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX MEepepabOTKU U MPAKTHIECKOE
MPUMEHECHHE MTPOTYKTOB NIEPEepadOTKH;

chOpMUPOBAaHHOCTh YMEHHM MPOBOJUTH BBIUUCICHHUS 10 XUMHUYECKUM
ypaBHCHHSIM (Macchl, 00bEMa, KOJIMYECTBA HWCXOJHOTO BEIIECTBA WIIU IMPOJYKTA
peaxIny 1o U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WJIH MPOJTYKTOB PEAKITNN);

c(hOpMUPOBAaHHOCT, YMEHUM BJIAJAETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCIOJIb3YEMBIX B XUMUU NIPU U3YyUYEHUHU BEIIECTB U
XUMHUYECKUX SBJICHUN (HAOJIIOJICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMUYECKHE 3HAHHUS JUIsi TPUHSTHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M WX
PUMEHEHHEM;

chOpMUPOBAaHHOCTH YMEHUI COOIIOIATH MpaBUJa MOIb30BAHUS XHMHUUECKON

MOCYyI0M M J1Ta0OpaTOPHBIM 00OpYJOBAaHUEM, a TAKXKE MpaBUiIa OOPAIICHUS C
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSMH IO BBIIIOJHEHUIO JaOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHUPOBAaHHOCTh YMEHHMH ITUTAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (IIPEBPAILICHUS OPTAaHMYECKUX BEIICCTB MPU HarpeBaHUU, TOJyUCHUE
ATHUJICHA U U3yYEHUE €0 CBOMCTB, KAYECTBEHHBIC PEAKIINN OPTaHMYECKUX BEIIECTB,
NeHaTypalus 0eJIKOB MpU HArPEBAHUH, IIBETHBIC PEAKIIUU OCITKOB) B COOTBETCTBHH C
NpaBWIAMH TEXHUKH O€30MaCHOCTH TIpH oOOpalleHWH ¢ BeHiecTBaMU U

7a00paTOpHBIM ~ O0OPYJOBAHMEM, TMPEACTABIATh  PE3YJbTATHl  XUMHYECKOTO
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JKCHepUMEHTa B (OpMe 3aliCH YPaBHEHHH COOTBETCTBYIOIIUX PEAKIUN H
(GopMyIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMHUPOBAaHHOCTh YMEHHMH KPUTHYECKU AaHAJIU3UPOBATH XHUMUYECKYIO
UHpOpMALMIO, MOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MacCcOBOM
uH(popmauuu, UHTEpHET U ApyTrux);

C(OPMHUPOBAHHOCT ~ YMEHUH  cOOMIOJaTh  MpaBWia  HKOJOTUYECKH
1e1eco00pa3HoOro TMOBEJAEHUS B OBITY M TPYAOBOH JESATENIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pOBbS M OKpY’Kalollell MpUPOIHOW Cpelbl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS Ha KHMBBIE OpPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX
BellecTB, MOHMMass cMbica mnokazarens [IJIK (mpegenbHo — nmomyctumoit
KOHIIEHTPAIIUH ), TOSICHATh Ha IPUMEPAxX CIOCOOBl YMEHbBIIECHHS U MTPEeOTBPAILCHHUS
UX BPEHOTO BO3/CHCTBHS HA OPraHU3M YEJIOBEKa;

Ui 00y4YalOUIMXCs C OrpaHMYEHHBIMHA BO3MOKHOCTSIMHU 3/I0POBbsI: YMEHHE
OPUMEHITh 3HaHHWA OO0 OCHOBHBIX JOCTYHHBIX METOJAX IIO3HAHUS BEIIECTB U
XMUMUYECKUX SBJICHUIH;

JUIL  CJENbIX W CHa0OBUIALIMX OOYYaIOUIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO ToueuHylo cuctemy obo3HaueHui JI. bpaiing mis 3anmucu XUMHYECKUX
dbopmy.

117.8.9. K konuy oOyuenus B 11 kjacce mnpeaMeTHbIE pe3yabTaThl
ocBoeHMsI Kypca «O011ast 1 HeOpraHu4YecKasi XuMUs OTPAXKAIOT:
chOpMUPOBAHHOCTh  TPEACTABICHUH O XHUMHUYECKOW  COCTaBISIONIEH
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA, POJIM XUMUHU B IO3HAHUU SIBJIEHUI IIPUPOJIBI,
B (OpPMHUPOBAaHMM MBIIUICHUS U KYJIbTYPBl JIMYHOCTH, €€ (PYHKIHOHAIBLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHHs] MPAKTUYECKUX 3a7ad U KOJOTHYECKU
000CHOBaHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO U MPUPOIHOM Cpee;

BJIQJICHUE  CUCTEMOM  XMMHMUYECKMX  3HAaHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATafOIIUE TOHATHSA (XMMHUYECKUI DJIEeMEHT, aToM, u3oTom, S-, p-, Cl-
AIIEKTPOHHBbIE OpOUTAIM AaTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJIEHTHOCTb, 3JIEKTPOOTPHULATENBHOCTb, CTEIEHb OKHCIICHMS, XMMHUYECKas CBS3b
(KOBaJICHTHAs, NOHHAs, METAJJINYECKas, BOJAOPOJIHAS), KpUCTAIIINYECKAsT pEIIETKa,
TUNBI ~ XUMUYECKUX  pEaKklui, pacTBOpP, DJIEKTPOJIUTBHI,  HEIIEKTPOJIMTHI,

QJIICKTPOJIUTUYCCKAA  JUCCOIHalHsiA, OKHCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH
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XUMUYECKOU PeaKIuu, XUMHUYECKOE PABHOBECHE);

TEOPUU M 3aKOHBI  (TEOpUsl  BIEKTPOJUTHUUECKOM  JIMCCOIMAIINH,
nepuoanueckuii 3akoH [[.M. MeHieneeBa, 3aK0OH COXpaHEHUSI MAacChl BEMIECTB, 3aKOH
COXpaHEGHMs] M  TIPEBpallleHUs DSHEPrMH TNPU  XUMHUYECKHX  PEaKIHAX),
3aKOHOMEPHOCTHU, CUMBOJUYECKHM S3bIK XHUMHHU, MHPOBO33PEHUYECKHE 3HAHUS,
JIe)KaIlUe B OCHOBE MOHMMAaHUS IPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBJICHU,
(GakTOJIOTUYECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYYEHHUH U OE30MacCHOM
WCIIOJIb30BaHNH BAKHEHUIIIMX HEOPTAaHWYECKHX BEIIECTB B OBITY W MPAKTHYECKOU
JIeSITEILHOCTH YESJIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHMU BBIABIISITH XapaKTEpHbIE MPU3HAKU TOHSATHUH,
yCTaHABJIMBAaTh WX B3aWMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIWE IOHSTHUS IPHU
OTNMCAaHWUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAaHHOCT, YMEHHM MCIOJB30BATh XHUMHYECKYIO CHUMBOJHUKY IS
cocTaBieHuss GOpMYJ BEIICCTB U YPAaBHECHUN XMMHUYECKUX PEaKIMi, CHCTEMAaTHUUECKYIO
Homenkiarypy (LIIPAC) u TpuBnanpHbIe Ha3BaHHS OTJEIBHBIX HEOPTAHMUECKUX BEIIECTB
(yrapHsblii ra3, yriieKUCIbIi Ta3, aMMHaK, raiéHas U3BeCTh, HeraméHas u3BeCTh, MUThEBas
coj/ia, MUPUT U APYTue);

c(hOpMUPOBAaHHOCTH YMEHHUM OIPECIATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX DBJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BHUJ XHWMHUYECKOM
CBsI3M (KOBWJICHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAsA) B COCIUHECHUSX, THUII
KPUCTAJUTMYECKON PEMIETKA KOHKPETHOTO BEIIeCTBa (aTOMHasl, MOJICKYJIsApHas,
HMOHHAs1, METaJUIMYeCcKas), XapakTep Cpe/bl B BOJHBIX PAcTBOpPaX HEOPTraHUYECKHUX
COCJIMHCHMI;

c(hopMUPOBAaHHOCTh yMEHUH yCTaHaBIIUBAaTh MPUHAJJIC)KHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OINPEACIEHHOMY KJacCy/TpyIie
coeIMHEHUH (MPOCThIC BEIIECTBA - METAUIBl U HEMETaJUIbl, OKCHJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIC TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI MEPUOJAMUYECKOTO 3aKOHA
AWM. MenneneeBa W JEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOLIYIO,
O0O0BSCHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIIHH,

c(hOpMUPOBAaHHOCTh YMEHUN XapaKTepU30BaTh JJIECKTPOHHOE CTPOCHHE

aTOMOB XHMMHYECKHUX »djJemMeHToB 1-4 mnepuonoB Ilepuoandeckoil cucTemsl
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xumuuyeckux sjementoB J[.M. MenneneeBa, wucnoib3ys mHOHATHA «S-, p-, O-
AJIEKTPOHHBIC OPOUTATNY, «IHEPTETHUYCCKHE YPOBHN», OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COEAWUHEHHM IO MEPUOAAM H
rpynmam [lepuoanyueckoit cucteMbl XumMudeckux 35eMeHToB .M. Menneneena,;

chOpMUPOBAaHHOCTh YMEHHI  XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKHUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXIAY HEOPraHWYECKUMH
BEIIIECTBAMH C TIOMOIIbI0 YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIN;

c(hOpMUPOBAaHHOCTh, YMEHHS KJIAaCCH(UIIMPOBATh XUMHUYECKHE pEaKIuu IO
Pa3IUYHBIM MPU3HAKAM (YUCITY UM COCTaBYy pPearupyrollux BEIIECTB, TEIIOBOMY 3P heKTy
peaKIi, I3MEHEHHIO CTEIIEHEH OKHMCIICHHS 3JICMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO
KaTaJlnu3aTopa);

c(hOpMUPOBAaHHOCTh YMEHHUN COCTaBIATh YPAaBHCHHS PEAKIUHA Pa3IMUIHBIX
THUIIOB, TIOJIHBIC U COKpANIEHHBIE YPABHEHUSI PEaKIMii HOHHOTO OOMEHa, yUYUThIBAs
YCJIOBUSI, PU KOTOPBIX 3TU PEAKIIUM UAYT 10 KOHIA;

chOpMUPOBAaHHOCT, ~ yMEHUW  TMPOBOAUTH  PEAKIHH,  IOATBEPIKIAFOIINE
KaQ4EeCTBEHHBIN COCTaB PA3JWYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEILIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHMH  pacKpbIBaTh CYUIHOCTh OKHCJIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKIIUN TMOCPEJACTBOM COCTABJICHUS AJIEKTPOHHOTO OanmaHca 3THUX
pEaKHnii;

chOpMUPOBAaHHOCTh YMEHHI 00BSICHATH 3aBUCHIMOCTh CKOPOCTH XUMHUYECKOM
pPEeaKIMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOT'O PAaBHOBECHS

B 3aBUCHMOCTHU OT BHemIHero Bo3aeicTBus (mpunnun Jle [latense);

chOpMUPOBAaHHOCTh YMEHHMM XapaKTepU30BaThb XHMHUYECKHE MPOIIECCHI,
JIeXKaIUEe B OCHOBE MPOMBIIUICHHOTO TMOJYYEHHUSI CEpPHOM KHUCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIMMX HAYYHBIX NPUHIUIAX U
AKOJIOTUYECKHUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBRA;

chOpMUPOBAaHHOCTh YMEHHI NPOBOJHWTH BBIYHUCICHUS C HCIOJIb30BAHUEM
MOHSITHS «MACCOBAsi JIOJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUH Ta30B MPHU
XUMUYECKUX PEAKIMIX, MacChl BEIIECTBA WM 00bEMaA Tra3oB IO H3BECTHOMY

KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 yYaCTBYIOLIUX B PEAKLUHU
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BEIIECTB, TEIUIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChI
BEILIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hopMUPOBAaHHOCTH YMEHUN COOTIOATh MPABUIIA MOJB30BAHUS XUMUUYECKOM
NoCyZIoi W J1abOpaTOpHBIM 000pYyJOBaHMEM, a TakKe IMpaBuia OOpalleHus C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUUSMH IO BBITOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKHUX OMBITOB;

c(hOpMUPOBAaHHOCTh YMEHHH IJIAHUPOBATH U BBINOJIHATH XHUMHUYECKUM
AKCIIEPUMEHT (pa3ioXKeHue MEePOKCUIa BOJOPOAA B MPHUCYTCTBUU KaTajau3aTopa,
ONpeIeJIEHNE CPEIbl pACTBOPOB BEUIECTB C IOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA,
BIIUSHUE Pa3IMYHBIX (DaKTOPOB HA CKOPOCTh XUMHUUYECKOM pEaKIMH, PEaKIuu
MOHHOTO OOMEHa, KauyeCTBEHHBbIE PEaKIUu Ha cyibdaT-, KapOoHAT- U XJIOPHJI-
AHHOHBI, HA KaTUOH aMMOHUs, PEIICHUE 3KCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«Mertamnb» u «HemeTamib») B COOTBETCTBUU C MPaBUIIAMHU TEXHUKH O€30MaCHOCTH
npu oOpallleHuH C BELIECTBAMHU U JIaOOPAaTOPHBIM 000PYJOBaHUEM, MPEICTABIAThH
pe3ysnbTaThl XMUMHYECKOIO0 OKCepuMeHTa B ¢opMe 3aluch  ypaBHEHUU
COOTBETCTBYIOLIUX peakiuii W (GOopMyIupoBaTh BBIBOJIBI HAa OCHOBE JTHX
PE3yIBTATOB;

chOpMUPOBAaHHOCTh YMEHHUN KPUTHUYECKH aHAIM3UPOBATH XUMHUUYECKYIO
MH(pOPMALIMIO, TOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKalMu, UHTepHET U Apyrux);

chOpMUPOBAaHHOCT, ~ YMEHHUM  COOJIOJAaTh  MpaBWIa  DKOJIOTHYECKH
11e1ecoo0pa3HoOro MOBEACHUS B OBITY W TPYIOBOM JIEATEIBHOCTH B IIEJIAX
COXPAHEHHUsI CBOErO 3J0pPOBbS M OKPYXNKAKIIEH NPUPOJHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JICMCTBHS HA KWUBBIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokaszarens [1/IK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIICHHUS U
MIPEAOTBPAILICHUS X BPEIHOTO BO3ACICTBUS HA OPTAHU3M YEJIOBEKA;

IUISE 00YYaroIXcsi ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHUS BEIIECTB H
XUMHUYECKUX SIBJICHUM;

JUIS  CIIETIBIX ©  CIHA0OBHIAMUMX OOYYaIONIUXCS: YMEHHE HCIOIb30BaTh

penbedHO ToUeuHy cuctemMy oOo3HaueHui JI. bpaitns nis 3amucu XUMHYECKHX

bopmy.
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