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Pabouas nporpamma no yueOHoMy npeaMery « Xumus» (0a30BbIil YpOBEHB).

Pabouas nporpamma no yueOHOMY npeaMery «Xumus» (0a30Bblii ypOBEHbD)
(npenmeTHas o0JnacThb «EcTecTBEeHHO-Hay4HbBIE PEAMETHI) (manee
COOTBETCTBEHHO — MporpamMma IO XWMHH, XHMHSI) BKJIIOYAET TMOSACHUTEIHHYIO
3aMKCKY, COJIepKaHUe 00yUEeHUs, INTAHUPYEMbIE PE3YIbTaThl OCBOCHUS TPOTrPAMMBI
0 XUMUHU.

[losicHuTenbHAs 3amKucKa OTpaXkaeT oOIue LeNU U 3a/1a4d U3YUYEHUsI XUMUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ U3YUSHHUIO 00 y4aroImuMHKCs,
MECTO B CTPYKType y4eOHOro IulaHa, a TakKe MOAXObl K OTOOPY COAEp:KaHus, K
ONpEJEICHUIO TUIAHUPYEMBIX pE3YyJbTaTOB M K CTPYKType TEMaTUYECKOIro
TUTAaHUPOBAHUSL.

Copnepxanue OOydeHHsI PACKpBIBAeT COJAEpKaTEIbHbIC JIMHUH, KOTOPBIE
npeIaratoTes sl 00513aTeIbHOT0 U3YUYEHHU s B KOXKIOM KJIacce Ha YPOBHE CPETHETO
ob1rero oOpazoBaHusI.

[Inanupyemble pe3ynbTaThl OCBOCHHUS MPOTPAMMBI [0 XUMHUHU BKJIHOYAIOT
JUYHOCTHBIE, METAIIPEAMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00OYUEHUSI Ha YPOBHE
cpenHero ooiero 00pa3oBaHus, a TAKXKE MPEIMETHBIE TIOCTIXKEHHS 00yJaronierocs
3a K@Kl T0J] 00yUeHUS.

[HosicHuTEeILHAS 3aLIMCKA.

[Iporpamma 10 XMMHHM Ha YpPOBHE CpeaHEro o0Iero oOpa3oBaHHs
pazpaboTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOU
o0Opa3oBaTeIbLHOM MTPOrPAMMBI CPETHETO 00111er0 00pa30BaHus, IPEACTABICHHBIX B
dI'OC COO, ¢ yu€tom Konnenmuu npenogaBaHus y4eOHOTO peaMeTa « XM
B o00pa3oBaTenbHBIX oOpranu3anusax Poccuiickonn ®enepamnuu, peaau3yroNUx
OCHOBHBIE 00pa30BaTENbHBIE MPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHHUU (eepanbHOi
paboueil mporpaMMbl BOCIIUTAHUS.

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OINPEIEICHHUIO
oO1ieil crpaTeruu oOy4eHus, BOCIIUTAHUS U Pa3BUTUSI O0YyYAIOUIUXCSl CPEACTBAMHU
yueOHoro npeamera «Xumusi» st 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU

koHIenryainbHbie mnojoxkeHus GI'OC COO o B3auM00OYCIOBICHHOCTH IIEJEH,



COJICpKaHMsI, PE3yJbTATOB OOydYeHHS U TpeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBITTYCKHUKOB.

B cooTBeTCTBUY ¢ TaHHBIMU TOJIOKCHHUSAMU MIporpamMma mo XuMuu (0a30BbIH
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa3oBaHus:

YCTaHABIMBAET 00s3aTeIbHOE (MHBAPUAHTHOE) NPEIMETHOE COJEpKaHUE,
OTIpeIeISICT KOJWYSCTBEHHBIC M KAaYeCTBCHHBIC €0 XapaKTEPUCTHKU Ha KaKIOM
dTale M3YYCHHS TPEIMETa, MPeAyCMAaTPUBACT MPUHIUIBI CTPYKTYPUPOBAHHMSI
COJICp)KaHUsI M paclpeiesieHus] ero Mo KiaccaM, OCHOBHBIM pa3liejiaM W TeMam
Kypca;

naéT TpUMEpHOE pachpeleneHne Y4eOHBIX YacoB 10 TEMaTHYECKHM
paszzenaM, peKOMEHIYeT MPUMEPHYIO TOCIIEI0BATEIIEHOCTh U3YUYCHHUS OTACIbHBIX
TEM Kypca ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIIPESIMETHBIX CBS3CH, JOTHUKH
y4eOHOro mpoliecca, BO3pacTHbIX ocobeHHocTel ooyyatomuxcs 10—11 knaccos;

Ta€T METOIMYECKYI0 HHTEPIIPETAIMIO 1IeJIel U3ydYeHUs peIMeTa Ha YPOBHE
COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpeaHero oOmero o0pa3oBaHus,
coJiepKaTesIbHON XapaKTEPUCTUKY IJITAHUPYEMBIX pe3yJIbTaTOB OCBOEHUSI OCHOBHOM
o0Opa3oBaTeIbHOM MPOTrpaMMBI CpeHEero o0I1ero oopa3zoBaHusi (JIMYHOCTHBIX,
METANpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHbHOMN
JESTENBHOCTH 00yYalolerocss Mo OCBOEHUIO cojnepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIUSM B MpOrpaMMe M0 XUMHH COOJI0/IEHa MPEeMCTBEHHOCTD C
dbenepanbHO pabodeil MporpaMMOi OCHOBHOTO OOIIEro 0O0pa3oBaHUS MO0 XUMHH
(nmst 8-9 kmaccoB 00pa3oBaTEIBHBIX OPraHU3aIIH, 0a30BbIH YPOBEHB).

[Iporpamma 1Mo XUMUHU SIBISIETCS OPUEHTUPOM IS COCTaBIICHUS PabOdMX
mporpaMM, aBTOPbI ~ KOTOPHIX  MOTYT MPEUIOKUTH CBOM  TOAXOI K
CTPYKTYPHPOBAHHUIO W TOCIIEIOBATEIIBHOCTH HM3y4YeHUs y4eOHOro Marepuania, a
TaKkKe CBOE BHJICHHE OTHOCHUTEIHRHO BO3MOXKHOCTH BBIOOpa BapHATHBHOU
COCTaBIIIONICH COAEpX)aHUS TpeaMeTa JOMOJHHUTEIRHO K  00sS3aTenbHOM
(MHBapUAHTHOW) YaCTH €ro COJIePHKAHUS.

XHUMHYECKOE oOpa3oBaHue, MOJy4aeMoe BBIITYCKHUKaMH

00111€00pa30BaTEIFHON OpraHU3alliM, SBISAETCS HEOThEMJIEMOW 4YacThl0O  HX



00pa30BaHHOCTH U  CIYXHUT 3aBEpIIAONIMM J3TaloM pealu3aluu Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IIETOCTHOM
CUCTEME XMMHYECKOro oOpa3zoBaHus. KiltoueBble HMEHHOCTH KACalOTCsl MO3HAHUS
3aKOHOB MPUPOABI, GPOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYIbTYphl YEJIOBEKA,
a TaKXKe DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
npupojHOi cpene. Peanmusyercss xumuyeckoe oOpa3zoBaHHe OOydYarolmUXcs Ha
YpOBHE cpeiHero o011ero 00pa3zoBaHus CpeACTBAMH y4eOHOT0 IIpeaMeTa « XUMUs,
COAEpKaHUE U TMOCTPOCHHE KOTOPOrO OMPEIECNICHbl B MPOrpaMME MO XUMHUH C
yu€ToM crnenupuku HaykKd XUMHM, €€ 3Ha4eHUsT B TIO3HAHUU MPUPOJBI U B
MaTepuaIbHON KU3HHU OOIIECTBA, a TAKXKE C yUETOM OOIIMX IieJiel U MPUHIIUIIOB,
XapaKTEePU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpEeaHEro oOIIero
obOpazoBanus B Poccutickoit deneparym.

[Ipu dbopmupoBanuu coaepkaHus npeamera «XuMHUs YITCHBI CIASAYIOITUE
MOJIOXKEHHUS O crienuprKe U 3HAUCHUH HAyKU XUMHUH.

XUMHS KaK 3JIEMEHT CUCTeMbl €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJib B
CO3JJaHUM HOBOW 0a3pl MaTepPHATBHOM KYJIBTYpbl, BHOCHUT CBOM BKJIaJl B
dbopMupoBaHUE PAMOHAIBLHOTO HAYYHOT'O MBIIUICHHS, B CO3JaHUE II€JIOCTHOTO
npeacTaBiIeHUus 00 OKpYyKaroleM MHpPE KaK O €IMHCTBE MPUPOABI M UeOBEKa,
KoTopoe GhopMUPYETCS B XMMUM Ha OCHOBE IOHMMAaHHUS BENIECTBEHHOTO COCTaBa
OKPYKaIOIIEro MUpa, OCO3HAHMUS B3aUMOCBS3U MEXAY CTPOCHHMEM BEIIECTB, HUX
CBOMCTBaMH 1 BO3MOXKHBIMHU 00JIaCTSIMU TPUMEHCHHS.

CoBpeMeHHast XMMHUS KaK HayKa co3uaaTeIbHasi, HayKa BHICOKUX TEXHOJIOTHUH
HampaBlicHa Ha pelieHHe TIIO0aIbHBIX MPOOJIEeM YCTOWYHMBOTO  Pa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, HHEPreTUYECKOM, MHIIEBOM, HSKOJOTHYECKON
0e30macHOCTH W OXpaHbl 370pOBbA. TECHO B3aUMOJECHCTBYS C JAPYTHMH
€CTECTBEHHBIMHA HAayKaMH, XUMHS CTajla HEOThEMJIEMOM YacTblO MHUPOBOU
KYJbTYpbl, HECOOXOUMBIM YCIIOBHEM YCIICIIHOTO TPyJa M KWU3HU KaXKJIOro 4jeHa
oO1IecTBa.

B coorBercTBHMHM ¢ OOMMMHU LEISIMHA W MPUHIIMIIAMH CPEIHETO OOIIEero

oOpazoBaHus cogepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb



W3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOOUMYI0 UM JJIs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKM3Hb COLMYMAa, MPOJOJIKECHUS
00pa3oBaHus B pa3IMUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocTaBisionuMH  TIpeAMeTa «XHUMHS» SIBISIOTCS  0a30BbIE KypChl —
«Oprannueckass xumusi» U «OOmass ¥ HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUW MO HEOPTaHUYECKON XMMUU (C BKIIIOUCHHEM 3HAHUU U3 00IIeH XUMUM) U
opraHnyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUW TIPU WU3YyUYECHUH
npeaMeTa 00eCleurBacT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOTroo0pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPHUN XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Opranudeckass xumusi» u «OOmas u
HEOpraHuueckass XuMus» chopMHUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro marepuaia u O0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeNeIEHHBIX
TEOPETUYECKUX ypOBHAX. B  Kypce opraHuyeckod XWMHHU  BeELIECTBA
paccMaTpHUBAaIOTCS Ha YPOBHE KJIACCHUYECKOW TEOPUH CTPOEHUS OPraHUYeCKHUX
COCIMHEHUI, a TakkKe Ha YpPOBHE CTEPEOXUMHUYECKHUX U DJEKTPOHHBIX
Npe/ICTaBlIeHUH O CTpOeHUH BelecTB. CBeieHus 00 U3y4aeMbIX B Kypce BeIllecTBax
JAIOTCS B PA3BUTHH — OT YTIIEBOJAOPOJOB /IO CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coequHeHuM. B Kypce  OpraHM4ecko — XMMHH  MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

B npenmere «Xumus» 0a30BOro YpoBHSI paccMaTpHBAETCS M3YYECHHBIM Ha
YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHUs TEOPETHYCCKUM MaTepual u
(aKkTONOTUYECKHNE CBEICHHUS O BEIIECTBAX W XUMHUYECKOW peakruu. Tak, B
YaCTHOCTH, B Kypce «OOmas u HeopraHuyeckass XUMHs» OOydaroluMCs
MPEJOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE MEPUOJAMYECKOr0 3aKOHA C

OOILIETEOPETUYECKUX U METOJIOJIOTHMYECKUX  TMO3UIUK, TIyOKe  MOHATH



HUCTOpPUYECKOE U3MEHEHHE (YHKIMUA STOro 3akoHa — OT o0oOmarmnei a0
OOBSACHAIOIIEH U MPOTHO3UPYIOIIEH.

Envnasa cucrema 3HaHMM O BaXKHEUIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX U MPUMEHEHUHU, & TAKKE O XUMHUUECKUX PEAKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COJICpKaHMs, UMEIOIIUMU KYJIbTYPOJIOTHYECKUI W TPUKIAJAHOW XapakTep. OTH
3HaHUS CMOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMMHUHM C JAPYTMMHU HayKamw,
packphIBalOT €€ poJib B O3HABATEIBHON U MPAKTUYECKOM 1€ITEIbHOCTH YEI0BEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUM, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TNpoOJeMax, CBS3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICIMBATH MH(POPMAIINIO U PUMEHSTH €€ JJIs IOTIOTHEHU S 3HAHUH,
pEIICHHS] UHTEIJICKTYaIbHBIX U AKCIIEPUMEHTATBHBIX UCCIIEI0BATEIBCKUX 3a/1a4.
Copepxanue ywyeOHOro mpeamera «XUMHUS» JTaHHOTO YPOBHS HM3YyUCHHS
OpPUEHTUPOBAHO Ha POPMHUPOBAHUE Y OOYYAIOMIMXCA MUPOBO33PEHUECKONW OCHOBBI
Uil TIOHUMaHus (UIocOPCKUX HIel, TaKUX KakK: MaTepualbHOE EIUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, I03HABAEMOCTb TPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe MpoOeM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX
TE€XHOJOTUH U MaTEPUAJIOB.

B mnnane pemeHuss 3agady  BOCHUTAHUSA, Pa3BUTHS M COLMAIU3AIUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
COoIepKaHWsI M TIOCTPOCHHS TpeaMeTa TMpeaycMaTpuBaroT (OPMHPOBAHUE Y
00y4JarommXCcs YHUBEPCAIBHBIX YI€OHBIX ACHCTBUHN, UMEIONUX 0a30BOE 3HAUCHHE
JUISL Pa3lIMYHBIX BUJOB JIESITEIBHOCTH: pEUIeHUs NpoOjeM, MOWCKa, aHalu3a u
00paboTku nHpopMalul, HEOOXOAUMBIX JI1 TPUOOPETEHUS OMBITA TPAKTUYECKOM
U HUCCIIEe0BATENIbCKON EeSTEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU

XUMHUH.



B mpakTthke mpenonaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOTO OOIIETO
o0pa3oBaHuUs Tak U HA YPOBHE CPEJAHEr0 00IIero 00pa3oBaHus, MPU ONPEIeTICHUN
COJIEPKATEIbHON XapaKTePUCTHKU IeNiell HM3ydeHHs TMpeaAMeTa HampaBiICHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPAAWIIMOHHO TpHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHAYECKON HAayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOM
JESITENFHOCTH YEJIOBEeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KymbTypbl. C
METOJMYECKON TOYKM 3pEHHMS TaKOH MOAXOA K ONPECICHUI0 Leled H3YYCHHS
IpeaMeTa SIBIISIETCS BIIOJIHE OMPaBIaHHBIM.

['maBHBIMH TETSIMH HM3Y4YeHHS TpeaMera «XWMHs» Ha YPOBHE CpEIHETO
oOmrero oopazoBanusi Ha 0a30BOM YPOBHE SBIISIFOTCS:

GopMuUpOBaHHUE CHCTEMbl XUMHUYECKMX 3HAaHUH KakKk  BaKHEHIICH
COCTaBJISIFOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOHU JIekKaT
KJTFOYEBBIC TIOHATHS, GyHIaMEHTAIBHBIC 3aKOHBI U TECOPUH XUMHH, OCBOCHHUE S3bIKa
HayKd, YCBOEHHUE U TIOHHMMaHHE CYIIHOCTH JOCTYMHBIX 0000IIeHH
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HX pa3BUTHUS H
CTaHOBJICHUS;

dbopMUpoBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XWMUYECKUX PEAKIUH, HEOOXOJUMBIX sl MPUOOPETEHUs yMEHHIt
OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMUUYECKUX SBJICHUHN, UMEIOIIMX MECTO B
MIPUPO/IE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HH;

pa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOI'0 JKCIIEPUMEHTa, COOJIIOJEHUEM MpaBUi OE30MacHOrOo
oOpalleHusl ¢ BEIeCTBAMM.

ConepsxaTenpHasi XapaKTepUCTHUKA IEled W 3a/ady M3y4eHHs MpeaMeTra B
MporpaMMe MO0 XMMHUHU YTOUYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
IpUOpUTETaMHd B CHUCTEME cpeaHero obmero obOpa3oBanusi. CerogHs B
MPETOJaBaHUN XUMUH B OOJIBIICH CTETIEHN OTAAETCS MPEATIOYTEHUE TTPAKTHICCKOM
KOMIIOHEHTE COJEep>KaHUsl OOy4YeHHs, OPHEHTUPOBAHHON Ha MOJITOTOBKY
BBIITYCKHUKA OOIe00pa30BaTeIbHON OpraHM3aliy, BIAACIOMIET0 He Habopom

3HaHUHM, a (QYHKIMOHAJIBHON I'PAaMOTHOCTBIO, TO €CTh CHOCO0AMH U YMEHUSIMU



AKTUBHOIO MOJYYEHUsl 3HAHUN U IPUMEHEHUS UX B PEAIbHOM XKU3HU JJIS1 PEILICHUS
MPaKTUYECKUX 3a]a4.

B 3101 ¢Bs13U IIpU U3YYEHUU IIpeaAMETa «XUMUD» TOMUHUPYIOLIEE 3HAYCHUE
MPUOOPETAIOT TaKKE LEIH U 3a7a4l, KaK:

azanTanus o0y4yaroluxcs K yCIOBUSAM JTUHAMHYHO Pa3BUBAIOILIETOCS MUPA,
(opMHUpOBaHME  HWHTEIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO I'PAMOTHBIX
pElIeHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMHU M UX
NpUMEHEHUEM;

dopMupoBaHue y O0OYyYalOIIUMXCS KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHI[M), WMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE Ui Pa3IUYHbIX BHUJIOB
JESTENbHOCTU: PEelleHUs Mpo0seM, MOUCKa, aHaiau3a U o0paboTKu HH(OpMaIuy,
HEOOXOIMMBIX /I IPUOOPETEHHUS OTIbITA JAEATEIBHOCTH, KOTOPAsi 3aHUMAET BaKHOE
MECTO B TO3HAHUU XMMHH, a TaKXKe I OLECHKM C IO3ULUN IKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX IIPOLIECCOB HAa OPraHU3M
4eJI0BEKA U PUPOJHYIO CPENY;

pa3BUTHE IO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH 00YyJarONUXCS: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOpETaTh HOBBIE
3HaHUS 110 XUMUU B COOTBETCTBHUHM C )KM3HEHHBIMU NOTPEOHOCTSIMU, UCIOIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUH Ui MOUCKAa M aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpMAIMU XUMHYECKOTO COJIEPIKaHuUs;

(opMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
JKCIIEPUMEHTA;

BOCHMTaHUE Yy oOOydaromuxcss YOEKIEHHOCTH B T'YMaHHUCTUYECKOH
HAIpPaBJICHHOCTH XUMHUH, €€ BaXKHOW pPONM B PEIICHWU TJI00AIBHBIX MpOoOIeM
PaLMOHAIBHOTO MPUPOJONOIB30BAHMS, TIOTIOTHEHHUSI YIHEPrETUYECKUX PECYPCOB U
COXPAaHEHHUsS] MPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro

OTHOILIEHUSI K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHHUS OIbITa



WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUU JJISI TPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

Henu u 3amaum u3ydyeHuss mnpeamera «XuUMUSH TONYYUIU TOAPOOHYIO
METOJUYECKYI0 UHTEpIIpeTannio B pazzaene «llnanupyembie pe3yiabTaThl OCBOCHUS
MIPOTrpaMMBbl IO XUMUN», TAKUM 00pa3oM 00ecTieueHO YETKOE MPEICTABICHHUE O TOM,
KaKye 3HaHUS U YMEHHUS UMEIOT MPSIMOE OTHOIICHHE K peaiu3allid KOHKPETHOM
LENH.

B yueOGHOM mutane cpenHero oOmiero oOpa3oBaHUs MpeaMEeT «XUMUS
0a30BOT'0 YPOBHSI BXOJUT B COCTaB NnpeaMeTHo o0nactu «EcTtecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO111ee YKCIIO YaCcOB, PEKOMEHIOBAHHBIX JIJIS U3YUCHHUS XUMUH — 68 4acoB: B
10 ximacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B Heemo).

Conep:xxanune od0yuenusi B 10 kiaacce.

Opranuueckas XUMHS.

Teopernueckne OCHOBBI OPTaHUYECKON XUMUHU.

[Ipeamer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MarepuajoB. Teopus CTPOCHHsS OPTraHUYECKUX
coenuHenuit A.M. bytiepoBa, e€ ocHOBHBIE TIOJIOKEeHUA. CTPYKTYpHBIE (POPMYJIBI
OpraHWYecKMX BeulecTB. l'oMonorus, wu3zoMepusa. XuMHUYECKass CBiI3b B
OpraHUYECKUX COCTMHEHUSX — OJIUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccuuUKaMy OpraHUYECKuX BemecTB. HomeHkmaTypa
OpraHWYECKUX COECIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE HA3BaHUS
BAKHEHUIIINX MPEJICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJIbl M3YYEHUs BEIIECTB U UX MPEBpAILCHUI:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMy Ha X OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOJIOJACHUE M OIKHCaHUE
JEMOHCTPAIMOHHBIX OIbBITOB [0 MPEBPAIICHUID OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuH (IJIaBJieHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBogopoasl.

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKMH psAn. Meran u 3TaH —



MpOCTEHIINE MNPEACTABUTEIN AJKAHOB: (PU3MYECKHE WU XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] MW TOPEHHs), HaXOXAEHUE B MPHUPOJE, NOJyYEHHUE U
IIPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUIN Psi. DTUIEH U NMPONMWIEH —
MpOCTEHIINE NPEACTABUTEIN AJIKEHOB: (U3MYECKHE WU XHMHUYECKHE CBOMCTBa
(peakuuu TUIPUPOBAHMS, TAJOTCHUPOBAHUSA, THUAPATALUH, OKHUCIEHUA W
NOJIMMEPHU3alIi1 ), TOJIyYeHHE U IPUMEHEHHUE.

Anxanuensl: Oytanuen-1,3 u metwnOyranuen-1,3: cTpoeHue, BakHeMIne
XUMHYECKUE CBOMCTBA (peakius nonuMmepusanuu). [lomydeHne CUHTETHYECKOTrO
Kay4yyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psJl. AlleTUiieH
— TMPOCTEHMIIMKA TPE/CTAaBUTEIh AJKHMHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUMM THIPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApaTAIUH,
TOPEHHUs] ), IOJTYyYEHUE U IPUMEHEHHE.

Apensbl. benzon: cocras, cTpoeHue, (HU3MUECKHE U XUMHUYECKHUE CBOMCTBA
(peakiuu TaJOT€HUPOBAHUS M HUTPOBAHHUA), IMOJYYCHHE U MPUMEHEHUE.
TokcuyHOCTh  apeHOB. I'eHeTHMdeckas CBsI3b  MEXAY  YIUVIEBOJIOPOJAMH,
NPUHAICKAIINMEI K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble HUCTOYHUKK YrI€BOAOPOAOB. I[IpUpOonHBIA Ta3 W MOMYTHBIE
HedTsaHble ra3pl. HedTs u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTAIMTHYECKUW), nUpoiau3. IIpoayKkTel
nepepaboTku HePTH, HUX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €ro MepepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M MX INPEBpPALCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMy IJIaCTMACC, Kay4yKOB U Pe3UHbI, KoJieKun « Hed oy
U «YTOIb», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOAOPOAOB M IaJOTr€HONPOU3BOIHBIX,
MPOBECHHUE MPAKTUUYECKON paOOThHI: MOJyUYEHHE STUICHA U U3YYECHHE €r0 CBOMCTB.

PacuéTnbie 3anaumn.

BbrunciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakiuuu (macchl, 00BEMA,

KOJIMYCCTBA MCXOAHOIo BCIICCTBA WM IIPOAYKTA PCAKIHH I10 M3BECCTHBIM MACCC,



00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIIMH ).

Kucnoponaconep:xamue opraHuyeckue COeIMHEHNUS.

[IpenenbHbie OMHOATOMHBIE CHUPTHL. METAaHON MW JTAaHOJ: CTPOECHHUE,
dbuzuyeckue M XMMHUYECKHE CBOMCTBa (peakiMu C AaKTUBHBIMM MeETaJUIaMH,
rajoreHoBOJOpoJaMHu, TOpPEHHE), NpUMEHEHUe. BoIOpoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIUPTOB. JIelicTBME METAHOJIa U ATAHOJIA HA OPTaHW3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL. IJTUJIEHIJUMKOIbL W TJHUIEPUH: CTPOCHHUE,
dbuzndyeckue WM XUMHUYECKHE CBOMCTBa (B3aUMOJICUCTBHE CO IIETOYHBIMU
METaJJIaMHU, Ka4eCTBEHHAasl Peakius Ha MHOTOAaTOMHbIE CHUPTHI). [leiicTBUe Ha
OpranusMm 4yesoBeka. [[puMeHeHne rMnepruHa U STUIIEHTITUKOJIS.

deHo: CTpOCHUE MOJICKYJbl, (U3UYECKHUE W XUMHUYECKUE CBOWCTRA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruapl. DopMalibIETUl, alleTalbACTUl; CTpOeHHe, (HU3NYEeCKHue U
XUMHUYECKHE CBOMCTBA (pPEaKkIMU OKUCIEHUS U BOCCTAHOBIICHUS, Kau€CTBEHHBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE mpeeibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTPOCHHUE, (PU3ndyecKkue U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue /Uit Kiacca KUCJIOT, peakius dTepru(puKainun), MoJIydeHHe U IpPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KUCT0T. MblIa KaK COJIA BBICHINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxnple »¢GUPBl KaK MPOU3BOAHBICE KapOOHOBBIX KHUCIOT. [maponu3
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrneBoasl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- H
nojucaxapuibl). ['Tr0K03a — IpOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (HU3NYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJCUCTBUE C
ruapokcuaom menu(Il), oxucnenne amMmmuadynbiM pactBopoMm okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bl), HAXOXJCHUE B NPUPOJE, NMPUMEHEHUE,
ouosiornueckas poib. @orocunre3. OpykTo3a Kak U30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupojiHbie noJumepsl. CTpoeHHe Kpaxmana |



HEeUt0NI03bl.  PU3MUecKMe W XMMUYECKHE CBOMCTBAa Kpaxmasia (TUAPOIH3,
KAueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJBl HM3Y4YEHHUS BEIIECTB M HUX IPEBPAILCHUN:
MpOBEJICHHEe, HAONIOJICHHE U ONHMCAHWE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TaHOJIA
okcugoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrnie 3agaun.

Borunciienuss mo ypaBHEHMIO XHUMHYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIH ).

A3oTcoaepKanue OpraHndecKue COeUHEHMS.

AMUHOKHUCTOTHI Kak am(OoTepHble opranndeckue coeauHeHus. dusnueckue
U XUMUYECKUE CBOWMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak npupoAHbIE BBICOKOMOJIEKYJISIpHbIE coeAauHeHud. I[lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, ICHATypallns, KaUeCTBEHHbIC PEaKIUU Ha OENKH.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX INPEBpPALCHUMN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHHM, [IBETHBIC PEAKIIUU OEITKOB.

BBICOKOMOIIEKYIIIPHBIE COCUHEHNS.

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJUMEPH3aLU U MOJUKOHACHCAIUS.

OKCIIEpUMEHTAJIBHBIE METOJBl HM3Y4YEHHUS BEIIECTB W HUX IPEBPAILCHUM:

O3HAaKOMJICHHEC C 06p331_[aMI/I INpUPOAHBIX U MCKYCCTBCHHBLIX BOJIOKOH, ILIaCTMACC,



Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXXpeaAMETHBIX CBA3€U IIPU U3YYCHUHU OPTAaHUYECKON XUMUU B
10 kmacce OCYIIECTBISETCS uepe3 HCMOJb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTHH, TaK W MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIBbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OO61ue ecTecTBEHHO-HAYYHbIE TIOHSTHS: SIBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, Kiaccudukamusi, NepUOJUIHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®usuka: MaTepus, DOHEprus, Macca, arToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYEeCKUd YpOBEHb, BEIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BeIeCTBa, (PU3UUECKUE BEIIMUYMHBI U CIMHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opraHusm, Ouochepa, oOMEH BEIIECTB B OpPraHHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YTriIeBOMABI, >KUPHI,
cdbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pECYpCHI.

TexHoNmorusi: NUIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO MUTAHUS,
MOIOIIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE IPEnapaThbl, MaTEpUabl U3
UCKYCCTBEHHBIX M CUHTETHYECKHUX BOJOKOH.

Conepxanue o0ydyenusi B 11 kiacce.

OO61ast 1 HeOpraHUYECKast XUMUSL.

TeopeTnyeckre OCHOBBI XUMMUH.

XUMUYECKUA 3JeMeHT. AToM. Sapo artoma, H30TONbL. DIEKTPOHHAS
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIE opOuTamw, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeleeHUusl 3IEKTPOHOB MO OpOUTANsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[Tepuonnuecknii 3akoH u llepuognueckas cucteMa XUMUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. CBs3p nepuoanyeckoro 3akoHa u Ilepuoanueckord CHCTEMBI

xuMu4decknx aneMeHToB .M. MenaeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHUS



aTOMOB. 3aKOHOMEPHOCTM W3MEHEHUSI CBOWCTB XHMHUYECKHX J3JIEMEHTOB H
o0pa3yeMbIX HMH MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM M MEepUOIaM.
3HaYEHHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOUW CBSI3U
(KoBaJIeHTHAsl HEMOJISIPHAsI W TIOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuentopHsiil). BomopoaHnas cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenus. MIoHbI: KATUOHBI ¥ QaHUOHBI.

BemecTtBa MOJEKYJIPHOTO M HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEUIECTB OT TUIA KPUCTAIIIMUECKON PEIIETKHU.

[TousiTue o gucnepcHbIX cucteMax. VICTUHHBIE W KOJIJIOMJHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHMYECKUX COEMHEHU. Homenkinarypa
HEOpPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBs3b HEOPraHMYECKUX BELIECTB,
IPUHAIEKAIINX K Pa3JIUYHBIM KJIACCaM.

Xumuueckass  peakuus. Knmaccudukanms  XMMHUYECKUX — peakuuii B
HEOPraHMYeCKON ¥ OpPraHMYeCKON XMMHUH. 3aKOH COXPaHEHHsS MacChl BEIECTB,
3aKOH COXPAaHEHHS U NMPEBPALICHUS SHEPTUU NP XUMUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3inuuHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XuMHuYecKoe paBHOBecue. DaKTOpbl, BIHSIOUIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipuanun Jle [larense.

DnexTponutndeckas aucconuanus. CuiapHbIe U cradbie MeKTpoauTsl. Cpena
BOJHBIX PAacCTBOPOB BEILIECTB: KUCIAasA, HEUTpaIbHAas, IIeJI0YHasA. Peakuu HOHHOTO
oOMeHa.

OKHUCIUTENBbHO-BOCCTAHOBUTEbHBIE PEAKIIUU.

OKCIEpUMEHTAIIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U UX MPEBpAILCHUI:
neMoHcTpanusa Tabnun «llepmoamdeckass cucTeMa XUMHUYECKHUX DSJIEMEHTOB
J.W. MenneneeBa», u3ydyeHue Mojeieil KpUCTaUIMYECKUX PelIETOK, HabI01eHe

H OIKMCAaHHUC ACMOHCTPAIlMOHHBIX H Ha60paTOpHBIX OIIBITOB (pa3n0>KeHHe



MEPOKCUJA BOJAOpPOJAa B NPUCYTCTBUM KAaTaaU3aToOpa, OMPEICICHUE CPEAbI
PacTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO HHANKATOPA, PEAKIIUH HOHHOTO
oOMeHa), MPOBEJICHUE MPAKTUUECKON paboThl «BnusiHue paznuyHbIX (PakTopoB Ha
CKOpPOCTh XUMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacy€rel 10 ypaBHEHMSIM XMMHWYECKHX pEaKLUH, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCTIOJIb30BAHUEM MTOHITHUS «MACCOBAS 10JI4
BEILIECTBAY.

Paznen 2. Heopranuueckast xumusl.

Hemeramnel. Ilomoxkenue HemeraisioB B llepuoguueckoin  cucreme
xumuuyeckux sneMmeHToB JI.M. MeHneneeBa 1 OCOOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha TMpUMeEpe
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BaKHEWUIINX HEMETAJIOB (TajlOr€HOB, CEpHI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COeAUHEHUN  (OKCHJOB,
KHUCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIIOB U UX COCTUHEHUM.

Mertannel. [lonoxenue MetaminoB B [lepuoandeckoil cucteMe XUMHAYECKUX
sanemeHToB JI.U. MenneneeBa. OcoOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0UEK
aToMOB MeTasuioB. O0mme gusnyeckue cBoiicTBa MeTawioB. CIiiaBbl METAJIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA BAXXHEHIIMX METAJUIOB (HATPHM, KaJluM, KaJblIHH,
MarHui, aJlOMUHUM, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHCHHUIA.

OO6mme cocoOb! moydeHus: MeTamioB. [I[puMeHeHne MeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIIbHBIE METOJIbl M3Y4YeHHUs BEIIECTB M MX MPEBpaIlCHUM:
M3y4YeHHE KOJJIEKIMH «MeTamibl W CIJIaBb», 0Opa3IlOB HEMETAJUIOB, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/la4, HAOMIOJEHWE M OINUCAHHE JIEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THIPOKCHA aTIOMHUHUSL C PacTBOpaMu

KHCJIOT U IHCHO‘ICﬁ, Ka4CCTBCHHBIC PCAKIIMK Ha KATHOHBbI MeTaJ'IJ'IOB).



Pacu€rHble 3anaum.

Pacuéthl Macchl BeliecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIIU OJHO
13 BEUIECTB UMEET NPUMECH.

XUMHUS U KU3Hb. MEXKIIPEAMETHBIE CBSI3H.

Ponb xumuu B oOecrieueHnn 3KOJIOTMUECKOM, YIHEPreTUYeCKOW U MUILEBON
0e30MacHOCTH, Pa3BUTHUM MeIULUHBI. [IoHSATHE O Hay4yHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIIHI.

[IpencraBnenuss 00 OOHMIMX HAy4YHBIX MPUHLIMIAX MTPOMBIIUIEHHOTO
NOJIyYEHUS] BAXKHEHIIUX BEUIECTB.

UenoBek B MHUPE BELIECTB M MaTEpPUATOB: BAXXHEWIINE CTPOUTEIbHBIE
Marepuaibl, KOHCTPYKUMOHHBIE MaTepualibl, Kpacku, CTEKJIO, KepaMHKa,
Marepuaibl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yI00peHUsI.

XuMHUs U 300pPOBbE YEJOBEKA: IPABUJIA HCIOJIB30BAHUs JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacHOr0 UCIIOIb30BaHUS MPEnapaToB OBITOBON XUMHUH B
[IOBCEIHEBHOM KU3HMU.

Peanmuzanus  MeXINpeAMETHBIX  CBS3eM TpU  HM3yYeHHH OOmer u
HEOpraHnueckoil xumuu B 11 Knacce ocynIecTBIsIETCS Yepe3 MCIOJIb30BAHUE KaK
[0]0)11170:4 €CTECTBCHHO-HAYYHBIX IIOHATUM, TaK M MOHATUH, SBIAIOLINXCS
CUCTEMHBIMH Ul OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHATHS: Hay4HbIM (DakT, rUMoTe3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIAaCCU(PUKAIMsA, TMEePUOJUYHOCTb, HAOIIOCHNUE,
JKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SBIICHHE.

®usuka: MmaTepus, SJHEPTUsl, Macca, aTOM, MEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIHOAKTUBHOCTb, MOJIEKYJIA, YHEPrEeTUYECKAN YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (DU3UUYECKUE BEIMYMHBI U €IMHHIIBI UX
U3MEPEHUS, CKOPOCTD.

buonorus: kmerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, MakKpo- U



MHUKPOSJIEMEHTBI, BUTAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE TTOPObI, MOJE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHomorHs: XUMUYECKass MTPOMBIILICHHOCTh, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTENbHBIX MAaTEpPUaIOB, CEIbCKOXO3SICTBEHHOE TMPOU3BOJICTBO, MHUIIEBas
MIPOMBINIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX TMpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AIIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.

[Inanupyembie pe3yiabTaThl OCBOEHHUS MPOTrpaMMbl MO XHMHH Ha YPOBHE
CpeaHero oo01Iero 0opa3oBaHus.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JTUYHOCTHBIM,
METanpeMEeTHBIM M TMpPeIMETHhIM). HaydHo-MeToaudecko OCHOBOW ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CpPEIHEro OOIIero
00pa30oBaHus ABISIETCS CUCTEMHO-IEATETbHOCTHBIN OIXO/I.

B CcOOTBETCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o01rero oOpa3oBaHUs BBIJICIEHBI CIICAYIOMINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIMMHCS POCCUUCKOM TPaKIAHCKON HWIESHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIENEHHUIO;

HaJIM4Y1e MOTUBALIMK K 00YUYEHUIO;

IIEJICHAMPABICHHOE Pa3BUTHE BHYTPCHHUX YOSKICHU JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMH, MPUCYIIUMH IIEJIOCTHON
CUCTEME XMMHYECKOT0o 00pa30BaHMUs;

HaJU4Ue MPaBOCO3HAHUS SKOJIOTMUYECKOM KYJIbTYPhl U CIIOCOOHOCTH CTAaBUTh
LEJU U CTPOUTDH KU3HECHHBIC MJIAHBI.

JIn4HOCTHBIE PE3yibTaThl OCBOCHUS MpeAMeTa «XHUMHS» JIOCTUTAIOTCS B

CAHNHCTBC y‘-IC6HOI>i U BOCIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUHU C



I'YMaHUCTHUYECKUMH, COUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HUAealaMUd POCCUHCKOIO TPa)KAaHCKOTO OOLIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMH W TpaBWIaMHU T[OBEJEHUS, CHOCOOCTBYIOUIMMHU IpolLeccaM
CaMOMO3HaHMUs, CaMOpPAa3BUTUS M HPABCTBEHHOIO CTAHOBJICHMSI JIMYHOCTHU
o0y4Jaromuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUA MpeaMera «XHUMHUS» OTpa)aroT
c(OpPMHPOBAHHOCTh OMbITA TO3HABATEIBHOM M MNPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs Mo peaju3aliy MPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM UYHUCIE B
YacTH:

1) rpax1aHCKOro BOCIIUTAHUS:

OCO3HAHMS 00YYAIOIIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00S3aHHOCTEH,
yBaXEHHS K 3aKOHY U MTPaBOMOPSIKY;

NPEICTABICHUSI O COLMAJIBHBIX HOPMax M IMpaBWiIaX MEXIMYHOCTHBIX
OTHOLICHUI B KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIIEHUH Y4EOHBIX M MO3HABATEIbHBIX 3a/1ay, BBIIIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMaTh W MNPUHMMATh MOTHUBBI, HAMEPEHUs, JIOTUKY H
apryMEeHThl IpYTHX IpU aHAJINW3€E Pa3INYHbIX BUAOB YU€OHOU JNEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHHUS:

LEHHOCTHOI'O OTHOLIEHWS K HCTOPUYECKOMY M HAy4YHOMY HaCIEAUIO
OTE€YECTBEHHON XMMUM;

YBa)KEHHUSI K IPOLIECCYy TBOpUECTBAa B O0OJACTH TEOPUU M TMPAKTUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHS HAyKH €CTh Pe3yibTaT
JUINTEIBHBIX ~ HAOJIOJCHMM, KPOIMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MIOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpECa M IIO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH M IOCIEIYIOLIEM
aHanu3e MHQOpMaLUU O MEPENOBBIX JTOCTH)KEHHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT'O BOCITMTAHHMS:



HPAaBCTBEHHOTO CO3HAHMUSA, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBI3aHHBIC C XUMHUYCCKUMHU SBJICHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJACHHWE W TIOCTYNKH CBOUX TOBApHIIEH C
MO3UIMH HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHWE ITOCJIEICTBHHA 3THUX
MOCTYITKOB;

4) hopMHUPOBaHHS KYJIbTYPHI 30POBBSI:

NOHMMAaHUSl [EHHOCTEH 3I0poBOr0 M 0Oe3omacHoro o0pa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY H
TICUXUYECKOMY 37I0POBBIO;

coOIoIeHus1 MpaBuil 0e30macHOro OOpallleHUsi C BElIeCTBAaMU B OBITY,
TIOBCETHCBHOM JKU3HH M B TPYI0BOH JCSATCIIBHOCTH;

NOHUMAHHUS [EHHOCTH TPaBWI HHAMBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMSI TOCIIEJICTBUNA U HEMPUATUS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOTr0 BOCIIUTAHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOU
NESTEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWxX BHIAX
TeSTEBHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TNPAKTUYECKUX 3a]ad
COIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yUEHUIO MPodeccrii pa3TuIHOro pojia, B TOM
YKCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOXKECHUS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJbHOW TPAaCKTOPUU
oOpa3oBaHus, Oynymied mpodeccur M pealn3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H

MoTpeOHOCTEH 00IIEeCTBA;



6) PKOJIOrMUECKOr0 BOCIIMTAHHMS:

AKOJIOTUYECKHU 1€7eCO00pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHHUS KU3HU HA 3E€MIIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa SKOJOTHYECKHX MPOOJeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHON CpEIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUSL JOCTHXKCHUN XUMUU JJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHS JICHUCTBUN, TMPUHOCAIIUX BpEJ OKpPYXKaIOIIEH
IPUPOJHON cpeqie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJIEHHUS, SKOJIOTHUECKON KYJIbTYPHI,
OTIbITa NEeATeIbHOCTU IKOJIOTHYECKOH HaIpaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI WMH B TIO3HABATEJIbHOW, KOMMYHUKATUBHOW U COIUAILHOU
NPaKTHUKE, CIIOCOOHOCTH U YMEHHS AaKTHUBHO NPOTHBOCTOSTH HJIEOJOTUH
xemooouu;

7) LIEHHOCTH HAyYHOT'O TTO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHeHU(PUKH XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpPEACTaBICHU 00 OKpY)KAIOIIEM MUpPE KaK O €IUHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JJIi  COBPEMEHHOM
UMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAIMpPaBIEHHOCTH M BAXKHOW pOJU B
CO3JIJaHUH HOBOW 0a3bl MaTepUadbHOU KYJIbTYPhI, PEHICHUU TJI00AIbHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — ChIPHEBOW, SHEPreTUYECKOM, MUIIEBON H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIULIUHBI, OOECIICUCHUH YCIOBHI
YCHEUIHOTO TPY/Jla U SKOJIOTUYECKH KOM(OPTHOM )KM3HU KaXKA0T0 ujieHa 00111eCTBa;

eCTeCTBeHHO-HaquOﬁ I'paMOTHOCTH. IIOHHMMAaHHA CYIIHOCTH MCTOJO0B



MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BaTh
MoJTy4yaeMble 3HaHUS JIJIsl aHAIu3a U OOBSICHEHUsI SIBIICHUM OKPYXAIOIEero Mupa u
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHHUS JiejaTh 00OCHOBAHHbBIC 3aKJIIOUCHUS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO TOJTYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKON NS TEILHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPhIBHOMY 0Opa30BaHUIO U
caMOOOpa30BaHHI0, K AaKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHHM 10 XUMHH B
COOTBETCTBUH C KM3HCHHBIMU MOTPEOHOCTSAMH;

UHTEpeca K 0COOCHHOCTSIM Tpya B pa3IUYHBIX chepax mpodhecCuoHAIbHOM
NeSATeTbHOCTH.

117.8.5. MeranpeaMeTHbie pe3yibTaThl OCBOSHHUS Y4YeOHOTO IpeaMeTa
«XUMHS» Ha YPOBHE CpeAHEro o0Iero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble 1 (OPMUPOBAHMS  MHPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIpEIMETHbIE) OOIEHAYyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIIECTBO, SHEPTUs, SIBJICHUE,
IpoIecC, CUCTEMa, Hay4YHbIH (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIE YUeOHbIE NEHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE,
pEryJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YHKIIMOHATBHOM
IPaMOTHOCTH U COITMAIBHOW KOMIIETCHIIMH 00YyYaroONTuXCs;

CIIOCOOHOCTH o0yyJaromuxcs UCII0JIb30BaTh OCBOECHHBIE
MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAIbHbIE y4ueOHbIE
JICVCTBUS B ITIO3HABATEIILHON W COLIMAIbHOMN MPAKTHUKE.

MeranpenMeTHble pPE3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PEryJATHUBHBIMU

JIEHCTBUSIMU.



OBnajieHe YHUBEPCAIHHBIMU YU€OHBIMU MO3HABATEILHBIMU JCHCTBUSIMU:

1) 6a30BbIC JTOTHYECKUE TSUCTBUS:

caMoCTOsITeIbHO  (OPMYIHPOBATH M aKTyaJU3UpOBaTh  MOpoOiIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpPENENATh IEeNH JACITEIBHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU UX
JTOCTHXKEHUS, COOTHOCUTH PE3YJIbTAThl ICSITEILHOCTHU C IMTOCTABJICHHBIMH LIECJISIMU;

UCIIOJIB30BaTh MPU OCBOCHWUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIILICHUS —
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHH M yCTaHABIMUBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONINE MOHATUS JIJI1 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAHUS W KPUTEPUU IS KiIacCU(UKalMK BEIIECTB U
XUMHYCCKUX PEaKIIHA;

yCTaHABJIMBATh MPUYUHHO-CIEJCTBEHHBIC CBSI3M MEXIY HM3y4aeMbIMU
SBJICHUSMU;

CTpPOUTH JIOTUUECKHE pacCyXKJIeHusi (MHAYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B pPacCMaTpUBaEMbIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

NPUMEHSTH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BBIBATH MOJIETBHBIC MPEACTABICHUS — XUMHUYECKUT
3HaK (CMMBOJI) DJIEMEHTA, XUMHUYecKasi (hopmysa, ypaBHEHHE XUMUYECKON peakiuu
— TIpU PEIICHHH y4eOHBIX MO3HABATEIBHBIX M MPAKTUUYECKHUX 3a7a4, MPUMEHSThH
Ha3BaHHBIC MOJICIBbHBIC MPEACTABICHHS I BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMHYECKUX PEAKIIHM.

2) 6a30BbIC HCCIICIOBATEIIBCKUE ICHCTBUS:

BJIAJI€Th OCHOBAMHM METOJOB HAay4YHOTO IMO3HAHUSI BEIIECTB W XUMHUYECKUX
pEeaKLunii;

dbopMyIHpPOBATH IETN U 33]]aYH UCCIICIOBAHNUS, NCTIOIH30BaTh MOCTABIICHHBIC
U CaMOCTOSITETbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI Il (DOPMUPOBAHMSI THIOTE3BI MO MPOBEPKE MPABUILHOCTH

BBICKAa3bIBA€CMBIX CYX(HCHHﬁ;



BJIQJICTh HABBIKAMH CaMOCTOSITEIIBHOTO IUIAHUPOBAHUS W TMPOBEACHUS
YYCHHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOIOMATHh 32 XOJ0M
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATH €T0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHNS ¥ BBIBOJIBI OTHOCUTEIIHPHO TOCTOBEPHOCTH PE3YJIHTATOB MCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

OpuOOpeTaTh OMNBIT YYEHWYECKOM HCCIEAOBATENbCKOW M MPOEKTHOM
JESATEIBHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS IPAKTUICCKUX 3a/1a4, IPUMEHEHHUIO Pa3JINYHBIX METOIOB
MO3HAHUS.

3) pabota ¢ uHpopMmaIueii:

OpUEHTUPOBATHCS B Pa3IUYHBIX HCTOYHUKAX HWH(popmanuu (Hay4dHO-
NOMyJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCpIYKaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
Ipe/ICTaBIeHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTD;

bopMynHpoOBaTH 3aIPOCHl U MPUMEHSATh Pa3IMYHbIE METOJbI IIPU TOUCKE U
orbope wuHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYeOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT HCIOJIB30BaHUSA WH(OOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO ~ BBIOMpaATh  ONTUMANbHYIO  (opMy  mpeacTaBiIeHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KadeCcTBE CpeAcCTBa Mpu paboTe ¢
XUMHYECKOW WHGPOpMAIMe: MPUMEHITh MEXKIpeaIMeTHble ((pu3nueckue W
MaTeMaTUYEeCKre) 3HAKU ¥ CHMBOJIBI, OPMYIIbI, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCTIONIb30BaTh M TIPEOOPa30BBIBATH 3HAKOBO-CHMBOJHUYECKHE CPEJCTBA
HATJISTHOCTH.

OBnaneHNe YHUBEPCATLHBIMI KOMMYHUKATUBHBIMU JICHCTBUSMUA

3aJ1aBaTh BOMPOCHI MO CYIECTBY 00CYKIaeMON TEMBI B XOJI€ HAIIOTA W/UITU

JUCKYCCUM,  BBICKa3blBaTh  HAE€H, (POPMYJIUPOBATH CBOU  MPEJIOKEHHUS



OTHOCHUTEIHHO BBITIOJTHCHHSI TIPE/IOKEHHON 3a1a49H;

BBICTYIIATh C TIPE3CHTAIIUECH pe3yIbTaTOB IMO3HABATCIIPHOW JCATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIBLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMTOTHECHUHT
XUMHYECKOTO JKCIICPUMEHTA, MPAKTUICCKONH pabOThl O MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pean3alliid y9eOHOTO MPOEKTa U (OPMYIHUPOBATH BBHIBOIBI
[0 pe3ysibTaraM IPOBEAEHHBIX HCCIEHOBAHUN IYTEM COIrJIACOBAaHUS IMO3ULHHN B
X071 00CYKJICHUSI 1 0OMEHA MHEHUSIMH.

OBnascHNE YHUBEPCATBLHBIMY PETYJISTUBHBIMH JICHCTBUSIMM:

CaMOCTOSTEIILHO IIJIJAHUPOBATh W OCYIIECTBISATH CBOIO TIO3HABATEIBHYIO
JEATENBHOCTD, OMpenesas e€ Iead W 3aJa4d, KOHTPOJIUPOBATh M 10 Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh IMpeJylaraéMblii  aJlTOPUTM  JICHCTBHHA  TIPH
BBIMIOJTHEHUN Yy4YeOHBIX M HCCJICAOBAaTEIIbCKUX 3ajlad, BBIOMpaTh Hawmboee
3G (PEeKTUBHBIN CIMOCO0 WX PEHICHHS C Y4€TOM TIOJYyYCHHS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHHOCTH HAa OCHOBE CaMOaHaln3a
U CaMOOLICHKH.

[IpenmeTHble pe3yabTaThl OCBOCHHUS IMPOTPAMMBI  CPEIHEro  OOIIETro
oOpa3oBaHUs MO0 XMMHUH Ha 0a30BOM YpPOBHE OPHEHTHPOBAHBI Ha oOecrieueHHe
IPEUMYIIIECTBEHHO 0011e00pa30BaTeIbHOM W OOIIEKYJIBTYPHOH TOJATOTOBKH
obOyJaromuxcs. OHU BKIIOYAIOT CeIUDUIecKue 11l y9eOHOTo IpeaMeTa « XUMUS
HAy4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI EHCTBUN TI0O OCBOCHHIO, UHTEPIIPETAIIUH |
peo0pa3oBaHUIO0 3HAHUH, BUABI JACATEIHHOCTH MO TOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUH B PA3IMYHBIX YYCOHBIX U PEATbHBIX JKU3HEHHBIX CUTYAIUsX,
CBSA3aHHBIX C XUMHUEH. B mporpamme Mo XuMuUM TpPEAMETHBIE PE3yIbTATHI
MIPEICTABIICHBI TI0 TOJIaM U3yUYEeHUSI.

K xonmy obyuenus B 10 kiacce mpeaMeTHbIC pe3ybTaThl OCBOSHUS Kypca
«Opra"nuveckasi XUMUs» OTPaKaIoT:

chOpMHUPOBAHHOCTh MPEACTABICHUNA O XHMHYECKOM  COCTaBISIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWUH SBIICHUN TIPUPOJIHI,

B (OpPMUPOBAaHUU MBIIUICHUS] U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN



IPAMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U MPUPOJHOM Cpee;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:

OCHOBOIIOJIAraloIINe TMOHATHUS (XUMHUYECKUNU AJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00bEM, YTIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINA, paauKal,
U30MEpUsl, U30MEPHI, TOMOJOTUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TCOJIepKalllUe COEIUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS);

TEOpUHM W  3aKOHBl  (TEOpPUST  CTPOSHMsSI  OPraHMYECKUX  BEIIECTB
A.M. bytnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJUYECKUH S3bIK XUMUU;

MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIMEe B OCHOBE MOHUMAHUSI TPUUYUHHOCTHU
U CUCTEMHOCTH XMMHUYECKHX SBIICHUM, (PAKTOJIOTMUYECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH W OE30MacHOM HCMOJIb30BAHUM BAXKHEHIIMX OPTaHHUYECKHX
BEIIECTB B OBITY M NMPAKTHUYECKOU JEATEIHLHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIE NMPU3HAKHU TOHSATHUH,
YCTaHABIMBATh UX B3aMMOCBSI3b, UCIOIH30BATh COOTBETCTBYIOIIUE MOHATUS TPHU
OMMCAHUH COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHECHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHUYECKYI0 CUMBOJIMKY  JIJIS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHWH XHMHUYECKHX PpEaKIIHi,
M3TrOTaBIUBATh MOJIEM MOJIEKYJ OPraHMYECKHX BEIIECTB MJIA WJUIIOCTPAMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHHWI YCTaHABIMBATH MPUHANICKHOCTh U3YUECHHBIX
OpraHUYECKUX BEHIECTB IO UX COCTaBY U CTPOEHUIO K OMNPEAeIEHHOMY
KJlaccy/Tpynne coeluHeHUuM (YriaeBOAOPOIbl, KHUCIOPOA U a30TCOJepialiue
COCJIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUMHEHHUSI), J1aBaTh UM Ha3BaHUS IIO0

cucreMarnueckoil HomeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHUAIbHBIC



Ha3BaHUSI OTMEJIBHBIX OPraHUYECKUX BEUIESCTB (ITHIICH, NPOMUJICH, alleTUJICH,
ATUJICHTIIUKOJb, TIULEPUH, (HeHol, (hopManbAeTHl, aleTalbIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTE€ApUHOBAsI KUCIIOTA, TITI0K03a,
dbpykTo3a, Kpaxmall, HeJI0I03a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHUSI OIpPEAEsATh BHUAbI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKECHHUS TEOPUU CTPOCHUS
opranuueckux BemecTB A.M. byTtiepoBa /st 00bsICHEHHs] 3aBUCUMOCTH CBOWMCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMI  XapaKTEpU30BaTh COCTaB, CTPOCHHE,
bu3MYecKkue U XUMHUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, aleTHJICH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHOJ, JTaHOJ, STUJIEHIIUKOJb,
TJIMLEPUH, (EHOJI, aleTalbJeru, MypaBbUHasi M YKCyCHasi KHUCIOTHI, TJIOKO3a,
Kpaxmall, 11eJITI0103a, aMUHOYKCYCHAsI KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YTIEBOJAOPOTHOTO
CBIpbsi (He(Thb, MPUPOTHBIN T'a3, YTOJIb), CIIOCOOBI UX IEPEPAOOTKHU U MPAKTUUECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHUW TPOBOJUTH BBIUHUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOJYKTa
peakiuu Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3 HCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUH);

c(hOpMHUPOBAaHHOCTh YMEHHH BIAJIETh CHUCTEMOH 3HAaHWKW OO0 OCHOBHBIX
METOJ]aX HaYyYHOT'O MO3HAHUS, UCIIOIB3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SIBIICHUH (HaOJI0/IeHNEe, U3MEPEHUE, SIKCIIEPUMEHT, MOJIETMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbICE XWMHYECKUE 3HAHWS ISl TPUHATUS pEIICHUM B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHHCM,



c(hOpMUPOBAHHOCTb YMEHHMM COOI0/IaTh MpaBUia MOJb30BAHUS XUMHUUECKON
MOCy/Iol U JTabOpaTOpHBIM O0OpPYAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIbBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJHATh XUMHUYECKUI
AKCTIEPUMEHT (IIpEeBpaICHUS OPraHUYECKUX BEIIECTB IPU HArPEBAHUHU, MTOJTYYCHHUE
ATUJICHA U U3YYEHUE €TO CBOMCTB, KAUECTBEHHbBIC PEAKIIUU OPTraHUUYECKUX BEIIECTB,
JieHaTypalusi OEJIKOB TP HarpeBaHUHM, IIBETHHIE PEAKIIUU OEJTKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpallleHUH ¢ BeIIeCTBAMU U
7a00paToOpHBIM  O0OpY/IOBaHUEM, TMPEACTABISATh PE3yJbTaThl XUMHUUYECKOTO
JKCTeprMeHTa B (opMe 3amucyd ypaBHEHUNM COOTBETCTBYIOIIMX pEaKIUuid u
(bopMyITHUpPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YIILTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHYECKYIO
UHPOpMAIIMIO, TIOJYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHbopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCT, ~ YMEHHW  COOJIOJATh  MpaBWIa  HKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXpPaHEHHMsI CBOETO 3JI0POBbSI M OKPYKAIOLIEW NPUPOJHOM Cpellbl, OCO3HABAaTh
OMAacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, TMOHMUMas cMbici mnokazarens IIJIK (mpenenbHO — jmomycTUMOM
KOHIIEHTPAIINH ), TOSICHATH Ha PUMEpaXxX ClocoO0bl YMEHBIIIEHUS U TTPEIOTBPAIICHUS
MX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa;

JUTsE 00YYaroNIMXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbSI: YMEHUE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CJENbIX U CIAa0OBUIAIIMX OOYyYaIOIIMXCS: YMEHHUE HCIOJIb30BaTh
penabedHO TOoUeuHyIO0 cucTteMy obOo3HaueHuit JI. bpaits s 3amucn XHMHUYECKHX
dbopmyi.

K xoHny obyuenust B 11 kiiacce mpeameTHbIE pe3yibTaThl OCBOCHUSI Kypca

«OO0111ast 1 HEOpraHUYECKasi XUMUS» OTPAKAIOT !



c(hOpMUPOBAHHOCTh  MPEACTABICHUNA O XUMHUYECKOW COCTABISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUW TPUPOBI,
B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpee;

BJIQJICHUE CUCTEMOM XMMHYECKUX 3HAHUW, KOTOPAsi BKIIIOYAECT:

OCHOBOIIOJIATAIOIIUE MOHATHS (XUMUYECKHI 2JIEMEHT, aTOM, H30ToII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAsS, METAJUINYECKas, BOJIOPOJIHAS ), KPUCTAIUIMUECKasl peiéTka,
TUNBl ~ XUMUYECKHUX  PEaKlUil, pacTBOp, DJICKTPOJMUTHI, HEIJIECKTPOJUTHI,
ANEKTPOJINTHYECKAsT JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOU peakIuu, XUMUUECKOE PaBHOBECHUE);

TEOPUM U 3aKOHBI  (TEOpHUS  DBJIEKTPOJUTUYECKON  JUCCOLMAIINH,
nepuonuueckud 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUs MAacChl BELIECTB,
3aKOH COXpPAaHEHHMsS W MPEBPALICHUS HDHEPTHM MPU XUMHUYECKUX PEAKLHUIX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3bIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHUS,
Je)Kallke B OCHOBE IIOHMMAHUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
ABJICHUN, (PAKTOIIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCTOJB30BAHUM BAKHEHIIMX HEOPTaHUYECKUX BEIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHATHMH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS TPHU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOTH30BATh XUMHUYECKYI0 CUMBOJIMKY  JIJIS
cocTaBieHuss (OpMyl BEIIECTB U  ypPaBHEHUH XUMHUYECKHX  PEaKIUH,
cucreMarnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJEKUCHBIA ra3, aMMHak, raméHas
U3BECTb, HETAIIEHASI U3BECTh, MUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hopMHUPOBAHHOCTH YMEHUM OTPEICIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS



XUMHUYECKHX 3JIEMEHTOB B COEAWHEHMUSX PA3JIUYHOTO COCTaBa, BHUJ XUMUYECKOU
CBSI3U (KOBaJICHTHAsl, MIOHHAs, METAJNIMYECKasi, BOJOPOJIHAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJTHYECKAsI), XapaKTep CpeAbl B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUHI yCTaHaBIIMBAaTh MPUHAIICKHOCTh
HEOPraHUYECKUX BEIHIECTB IO WX COCTaBy K OMNpeAel€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEepHBIE TUIPOKCUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUU PACKPbIBATh CMBICI MEPHUOJMUYECKOTO 3aKOHA
JI.11. MeHnneneena u JIEMOHCTPUPOBATH ero CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTEIBHYIO W MPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumudeckux snemMeHtoB .M. MeHaeneeBa, WCIONB3ys MOHATHS «s-, P-, O-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB M UX COCIMHEHMI MO Mepuoiam u
rpynmnam [lepuogudeckoit cucteMbl XUMHUYECKUX 3ieMeHToB /.M. Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapakTEepU30BaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOW CBS3M MEKJY HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATh XUMHUUECKHE PEAKIIUU T10
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArHpyIOLIUX BEILIECTB, TEINIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEHEH OKUCICHUS DJIEMEHTOB, OOpPaTHUMOCTH
peaKIy, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTABJIATh YPABHEHHS PEAKIMHN Pa3TAIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, IIPU KOTOPBIX 3TH PEAKUMU UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH PpEAKIUHU, MOJATBEPKIAOIIHNE



KAueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEUIECTB, PACMO3HABATH
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PpaCKphIBaTh CYIIHOCTh OKHUCIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEACTBOM COCTaBJICHUS AJIEKTPOHHOIO OanaHca
ATUX pEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUUECKOM
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETo Bo3aeicTBus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XHUMHUYECKHE MPOIIECCHI,
JIeXKaIue B OCHOBE MPOMBIIIJIEHHOTO TMOJTYYEHUSI CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPUHIMMNAX U
9KOJIOTUYECKUX MPOOIeMax XMMHUYECKOT0 MMPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHS C HCIOJb30BAaHUEM
MOHSITHS «MaccoBasi 10JI BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILIIEHUN Ta30B MIPH
XUMHYECKUX PpEaKIMsIX, MAacChl BEUIECTBA WM 00bEMa Tra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI
BEILECTB, MPEBPAILECHHS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIaTh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYZIOM M JTa0OpaTOPHBIM OOOPYJOBaHMEM, a TaKXKe IMpaBuia OOpalleHHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHWI IUIAHUPOBATH U BBIMIONHITH XUMHYECKUI
AKCHEPUMEHT (pa3fioKeHUe MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
OMpEeNIeJICHHEe Cpelbl PacTBOPOB BEHIECTB C TMOMOILIBI YHUBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIThH,
peakiuu MOHHOrO OOMEHa, KaueCTBEHHBbIE peakluu Ha cyib(dar-, kapOoHaT- U
XJIOpDUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTANBHBIX 3aJa4 IO

TeMaM «MeTaiel» Hu ((HeMeTaJ'IJ'II)I») B COOTBCTCTBHMM C IIpaBWJIdaMHM TCXHHKH



0e30macHOCTH U OOpAIIEHUU C BEIIECTBAMHU M JaOOPATOPHBIM 00OPYIOBAHUEM,
NPEJCTaBIATh PE3YyIbTaThl XHUMHYECKOTO OKCIEpUMEHTa B (opMe 3amucH
yYpaBHEHUH COOTBETCTBYIOIINX PEAKINi U (OPMYITHPOBATH BBIBOIBI HA OCHOBE STHX
pE3yJIbTATOB;

cOpMUPOBAHHOCTh YMEHHA KPUTHYECKH aHAJIM3UPOBATH XUMHYECKYIO
uHPOpMAIMIO, TIOTYyYaeMyl) W3 pa3HbIX HCTOYHUKOB (CpEICTBAa MacCOBOI
KOMMYHUKanuu, THTepHET U IpyTrux);

chOpMUPOBAHHOCTh ~ YMEHHUM  COOJIOJIaTh  MpaBWiIa  DKOJOTHYECKU
I1eJIeCO00Pa3HOT0 TIOBEJCHUS B OBITY W TPYAOBOW JCSATENBHOCTH B IEIAX
COXpaHEHHUsI CBOETO 3/I0POBbS M OKPYKaMOIIEH MPHUPOIHON Cpeabl, OCO3HABATH
OIAaCHOCTH BO3JICWCTBUS HA JKMBBIC OPTAaHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokasarens [IJIK, moscHATH Ha mpuMepax CIOCOObl yYMEHBIICHUS H
NPeIOTBPAIICHUS X BPEAHOTO BO3JICHCTBUSI HA OPraHU3M YEIIOBEKa;

U1 0Oy4YaroUIMXCs C OrPAaHUYEHHBIMU BO3MOKHOCTSMHU 3[10POBBSI: YMEHHE
IOPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJaxX MO3HAHMs BELIECTB U
XUMUYECKUX SBJICHUH;

JUIA  CJHENbIX M CJIA0OBUISAIMIMX OOYYaloOUIMXCsA: YMEHHE HCIOJIb30BaTh

penabedHO TOoueyHYIO0 cucTeMy oOo3HaueHuil JI. bpaitis mis 3amucu XMMUYECKUX

dbopmyi.
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