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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XUMHM Ha YpPOBHE cpeaHero oOiiero o0Opa3oBaHus
pa3paborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
obpa3zoBanuu B Poccuiickoit denepanum», TpeOOBaHUMN K pe3yabTaTaM OCBOEHUS
(denepanpbHOil 00pa3zoBaTENbHON NpPOrpaMMbl CpEAHEro 0O0Lero o0pa3oBaHUSA
(®OIT COO), mnpencraBieHHbix B DenepalibHOM  TOCYAapCTBEHHOM
o6pazoBarenbHOM cTangapTe COO, ¢ yuérom Konneniuu mp ermo 1aBaHus y4eOHOTo
npenMera « XumMus» B 00pa3oBaTebHBIX OpTraHm3anusax Poccuiickoit denep armm,
P €aTnu3yIOIHX OCHOBHBIE 00p a30BaTEIBHBIE TP OTPAMMBI, 1 OCHOBHBIX TIOJIOKCHHIMA
«Ctpareruu pa3sutus Bocriutanusa B Poccutickoit @enep anyu Ha iepuon a0 2025
roga» (Pacnopsbkenue [IpaButenbctBa PO 01 29.05.2015 Ne 996 -p.).

OcHOBY MOJIXO0J0B K pa3padOTKe MpOTrpamMMbl IO XUMUH, K OIIp €1eTICHHIO
o0111eii ctpaTern 00y4eHus, BOCIUTAHKS U Pa3BUTHUS 00YyUaIOIINXCS Cp eACTBAMU
ydaeOHoro np eaqMeTa « Xumust» 1t 10—11 knaccoB Ha 6a30BOM yPOBHE COCTABIIH
koHIrentyanbHbIe mojiokeHnss ®I'OC COO o B3anM00OYyCITOBICHHOCTH IICIEH,
coliep)KaHus, pe3yJbTaTOB OOy4YeHUss W TpeOOBaHMA K YPOBHIO MOATOTOBKU
BBIITY CKHUKOB.

XUMHUYECKOE o0pa3zoBaHue, MOJTIy4aeMoe BBIITY CKHIKAMH
00111e00pa30BaTEIbHON OpPTaHU3AIMH, SBJISETCS HEOTHEMJIIEMOW dYacThl0 UX
obpazoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIONMM JTallOoM peajln3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOUEBBIX IIEHHOCTEH, IIpHUCYIIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOTOo OOpa3oBaHMsl. DTH LIEHHOCTH KacaroTcs
MMO3HAHMS 3aKOHOB MP UPOALI, GOPMHUPOBAHUS MUPOBO33PEHUS U 0OIIEH KYJTbTyphl
YeJI0BEKa, a TAKXKE IKOJIOTHUECKA 000CHOBAHHOI O OTHOUIEHUS K CBOEMY 3710 OBbIO
U NpupoaHou cpeae. Peanusyercs xumuueckoe oOpa3oBaHuEe 00ydarolIMXCs Ha
yPOBHE CpeAHEro 0011ero 00pazoBaHus Cp €ACTBAMU YUEOHOTO ITpeaMeTa « X UMHUSD»,
CoJIep KaHUe U TOCTPOCHUE KOTOPOro OMpPENENIeHbl B MpOorpaMme 1Mo XHUMHUU C
y4€ToM crenudUuKd HAayKd XUMUHU, €€ 3HAUCHHUS] B TO3HAHUM TNPUPOJLI U B
MaTep MaJibHOM )KU3HU 00IIECTBA, & TAKXKe ¢ YUETOM OOIIUX 1eJIel U NP UHIIUIIOB,
XapakTEepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEAHEro OOLIero
00pa3zoBanus B Poccuiickoii @enepauuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK HTpaeT 0COOYIO pOJib B
COBp EMEHHOM ITMBWIIN3AIINN, B CO3JJaHUM HOBOM 0a3bl MaTep MaJIbHON KYJIBTYPHL
OHa BHOCHT CBOM BKJIaJ B (POpMHUPOBAHKE P ALIMOHATBHOTIO HAYYHOTO MBITIJICHWS], B
CO3/IaHME IETTOCTHOTO TMPEACTABICHHS 00 OKpPYJKAIOIEeM MUPE KaK O €IUHCTBE
MPHUPOJIBI U YeT0BEKa, KOTOpoe (popMuUpyercs B XMMUM Ha OCHOBE MOHUMAaHHS
BEIIECTBEHHOT'O COCTaBa OKPY’KAIOIIEr0 MUpPa, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTp O€HHEM BEIIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMU TP UMCHEHUS.



TecHO B3aMMOJIEHCTBYS C P yTUMHU €CTECTBEHHBIMU HAayKaMH, XUMHsI CTajla
HEOTHEMJIEMOM YaCThI0 MUP OBOU KYJIbTYPhI, HEOOX O TUMBIM YCIOBHUEM Yy CTICIITHOTO
TpyJa U KU3HU Kaxxaoro udieHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka
co3ujateibHas, KaKk HayKa BBICOKMX TEXHOJIOTUW HampapieHa Ha peEIICHUe
r100aNbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHUA YEIOBEYECTBA — CHIPHEBOM,
DHEP TeTUIECKO M, TTHUIIEBOM, SKOJTOTHIECKON O€30TIaCHOCTH U OXP aHbI 3JJ0POBBSI.

B cooTtBerctBUM ¢ OOmMMM LEASMH W TPHUHIMIIAMU CpPEIHEro oO0IIero
oOpazoBanus cojepkanue np eamera « Xumus» (10—11 xkmaccel, 6a30BbIi yp OBEHb
M3YUYEHHUS ) OP MEHTUPOBAHO P EMMYIIIECTBEHHO Ha OOILEKYJIbTYPHYIO OATOTOBKY
o0ydarommxcs, HEOOXOAUMYI0 UM [Jis BBIPAOOTKH MHPOBO33PEHYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B KU3Hb COLIMyMa, TP OJOJKEHHS
00pa30BaHus B pa3JIMYHBIX 001aCTIX, HE CBSI3aHHBIX HEMOCP €CTBEHHO C X UMHUEH.

CocrapnsomiumMu  npeaMera  «XuUMUs»  SBISIIOTCS  0a30Bble  KypChl —
«Opranndeckas xumuss» u «OOmas W HeOpTaHWYECKass XUMHSI», OCHOBHBIM
KOMIIOHEHTOM COJIep KaHUsI KOTOPbIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUH TI0 HEOPTAHUYECKON XUMHUH (C BKITIOYCHUEM 3HAHUHN U3 00IICH XUMHH) U
opraanyeckoit xumun. opMUpoBaHHE TAHHOW CHCTEMbl 3HAHWUW MPU W3yYCHUU
npeaMera 00EcreYyuBaeT BO3MOXKHOCTh PACcCMOTPEHHS BCEr0 MHOTr000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATUI, 3aKOHOB U TEOP Uil X UMHH.

Ctpyxkrypa coaepxanus KypcoB — «Opranundeckas xumusi» u «OO01mas u
HEOpTaHWYeCKass XuMus» cPopMUpoBaHA B TpoOrpamMMe MO XUMHH Ha OCHOBE
CHUCTEMHOTO TOJXO0Ja K U3YUYCHHI0O y4yeOHOTO MaTepuajia U 0OyCIOBJIeHa
UCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUM HA  OMpeaeNEHHBIX
TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpPTaHMYEeCKOW XWMHH BEIECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPHHM CTPOCHMS OpPTaHUYECKHUX
COCIUHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKUX U  DIIEKTP OHHBIX
MIp €/ICTaBJICHUH O CTp OeHUH BetiecTB. CBeeHus1 00 M3yUaeMbIX B Ky CE BEIeCTBAX
JAI0TCA B Pa3BUTUU — OT YIJIEBOJAOPOIOB IO CIOKHBIX OMOJTOTHUECKH aKTUBHBIX
coenuHeHni. B Kypce OpraHMyeckoM XWMHUM  NOJY4YalT Pa3BUIHE
chopMUPOBAHHBIC HA YPOBHE OCHOBHOT'O 00IIIero 0Op a3o0BaHUs TP BOHAYAILHBIC
P €JICTABJICHUS O XUMUYECKOU CBSI3H, KIIACCU(PUKAIIMOHHBIX TP U3HAKAX BEILIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTP OCHHSI, 0 XUMUYECKOH p CaKIIHH.

[Ton HOBBIM yTJIOM 3peHHS B mpeamere «XuMus» 0a30BOTO yPOBHS
paccMaTpuBaeTcs M3y4YEHHBbIM HAa YpPOBHE OCHOBHOTO O0O0Iero oOpa3oBaHus
TEOpETUUECKU MaTepual M (PAKTOJIOTHYECKHE CBEJIEHUS O BEIIeCTBAX M
XuMu4eckoil peakuuu. Tak, B yacTHOCTH, B Kypce «O0miast 1 Heop raHuyeckas
XUMUSD» O0YyYaIIUMCSl TPEIO0CTaBIISIETCS BO3MOHOCTh OCO3HATh 3HAauYCHUE
Hep MOJUYECKOTO 3aKOHA € OOILETEOP ETUYECKUX U METOI0JIOTHUYECKUX MO3UIINIA,



riy0Xe TOHATh HCTOPUYECKOE HU3MEHEHHE (YHKIMHA 3TOr0 3aKOHa — OT
006001maro1Ieii 10 0O BSICHSIOICH 1 TP OTHO3UPY FOIICH.

Enunas cucrema 3HaHMN O Ba)KHEMIIIUX BEIIECTBAX, UX COCTABE, CTP OCHUH,
CBOWCTBaxX M MPUMEHEHHH, a TAKXKE O XMMHYECKHX PEaKIUIX, UX CYU[HOCTH U
3aKOHOMEPHOCTSIX NMPOTEKaHus JomoHsieTcs B Kypcax 10 u 11 kmaccoBrneMeHTamu
coJiep KaHus, UMEIOIIUMHU KyJIbTypPOJOTUYECKUI U TMPHUKIATHON XapakTep. JTu
3HAHUS CITOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XUMHUHM C JIPYTUMHU HAyKaMH,
PAaCKpPBIBAOT €€ P 0JTh B IO3HABATEILHOM U MP aKTUYECKO W TSI TETLHOCTH YeJTOBEKA,
CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K TP OTIECCY TBOPYECTBA B 00JIACTH TCOPUH
Y TIP AKTHY €CKUX TP WIIOKEHUH X UMW U, IIOMOTAIOT BBIITY CKHUKY OPHEHTHPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBS3aHHBIX C XUMHEH,
KP UTUYECKH OCMBICITUBATH MHPOPMAIIHIO U TIP UMEHSITH €€ 115 ITOTTOTHEHHS 3HAHU,
P CIICHYS HHTEIIEKTY aJIbHBIX 1 OKCTIEP IMEHTAIBHBIX HCCIIEI0OBATEIBCKUX 3a/1a4. B
[eJIOM CoJiepKaHue Y4eOHOro mpeamera « XUMHsS» JaHHOTO YPOBHS H3y4CHUs
OpHMEHTUPOBAHO Ha GOPMUPOBAHKE Y OOYUAOIIMX CS MUP OBO33PEHUECKOI OCHOBBI
Ui TIOHMMaHus (QUIOCOPCKUX WACH, TaKMX Kak: MaTepHuajbHOE EIUHCTBO
HEOPTaHUYECKOTO i OP TAHUYECKOTO MUP a, 00YCIOBICHHOCTb CBOMCTB BEIIECTB HX
COCTaBOM U CTP O€HHEM, T03HABAEMOCTh IIPHUPOTHBIX SIBJICHUH ITy TEM SKCIIep MMEHTa
U pelleHUs] TPOTUBOPEUHM MEXKIy HOBBIMH (AaKTaMH M  TEOp eTHYECKUMH
P €ANOChUIKAMH, 0CO3HAHUE P OJIM XMMHHU B P CIIEHUH IKOJIOTUIECKHUX Mp 00JIeM, a
TaKXkKe Mpo0seM cOep eKEHUS FHEP TETUIECKHUX P ECYP COB, ChIP bsI, CO3/1aHHSI HOBBIX
TEXHOJIOTUHI U MATEP HAJIOB.

B nmmane pemenuss 3agad  BOCIUTAHUSA, PAa3BUTHS W COLMAIM3AIMH
00ydarommxcss MPUHATHIE MPOTPAMMON MO XUMHHU TOAXOJBI K OIIP €IETICHHIO
colep)kKaHUsT M TIOCTPOEHHS TpeaMeTa MpeaycMarpuBaioT (HopMHpPOBaHUE
YHUBEP CATBHBIX YUEOHBIX AEHCTBHIA, UMEIOIUX 0a30B0OE 3HAUCHHE IS5 P a3IUIHBIX
BUJIOB JESATENILHOCTU: pEIIeHUs NpoO0JeM, MOWCKa, aHalu3a U 00paboTKH
uHbOpMallMK, HEOOXOJAUMBIX [Js TMPHOOPETEHUsI OIbITa MNPAKTUYECKON W
HCCIIIOBATENBCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHHH
XUMUH.

B mpaktuke mpenonaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK M Ha YpOBHE CP €THET0 00111ero 00pa3oBaHus, PH OIPE/CICHIN
COJZIep KATEIBHON XapaKTEPUCTUKU IeIeH HM3y4YeHHs NpeaMera Harp aBJIeHUEM
NP BOCTENIEHHOW 3HAYMMOCTH TPaJUIIMOHHO MPU3HAETCS (HOpMUPOBAHUE OCHOB
XUMHUUYECKON HayKH KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHUS, TP aKTUIECKOM
AESITETLHOCTH YeJI0BEKa U KaK OJHOTO U3 KOMIOHEHTOB MUPOBOU KyJIbTypbl. C
METOUYECKOM TOUKH 3PEHHS TaKOH MOJXOJ K OMpENeTIeHHIO IeTieil U3ydeHus
TIp €/IMETA SIBJISIETCS BIIOJIHE OTIP aBIAHHBIM.



CornacHo JaHHOW TOYKE 3PEHMS IJIaBHBIMU LENSMU W3yUYEHUs IpeaMera
«Xumus» Ha 6a3oBom ypoBHe (10 —11 ki1.) ABisIIOTCSA:

e (QopMupoBaHHE CHCTEMBI XHUMHYECKHX 3HAHUH KaK  BaKHEHIIeH
COCTaBJISIOIIECH €CTECTBEHHO-HAYYHOW Kap THHBI MUPA, B OCHOBE KOTOPOH
JeXaT KII0UEBbIe TOHITHS, PyHIaMEHTAIbHBIC 3aKOHBI U TEOP U XHUMUH,
OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE M MOHUMAHUE CYLIHOCTH JOCTYITHBIX
0000111eHH MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOP e X
pa3BUTHS U CTAHOBJICHHUS;

e (opMHUpOBaHKE U Pa3BUTHUE P €ICTABICHUI O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB M XUMUYECKUX P CaAKIINM, HEOOX OJTUMBIX JJII TPUOOPETCHHS Y MEHHI
OPHUEHTUPOBATHCS B MUPE BEIIECTB M XWMHUYECKHX SBICHUN, HMMEIOITHUX
MECTO B IIPp UP OZIE, B ITP AKTUYECKOUN U IOBCETHEBHOU KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JAEATEIHLHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHUEM XMMHUYECKOTO 3KCIEpUMEHTa, COOJIOICHUEM TP aBUJI
0e30MacHOro 0OpalIeHUs C BEIECTBAMHU.

Hapsny ¢ 3tuMm, conepixkaTenbHas XapaKTepUCTHKA LEIed U 3a]1au U3y4eHus
peIMETa B TP OTpaMMe M0 XMMHUHU YTOUHEHA U CKOP PEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM IIPHUOPUTETAMU B CUCTEME cpeaHero oodiiero oopaszopanus. CeroaHs B
P €110 IaBaHUU X UMUH B OOJTBIIIEN CTENEHH OTIAETCS TP €IMOYTEHUE TP aKTUY ECKOM
KOMIIOHEHTE COJEp KaHusi OOy4YeHUs, OPHUEHTUPOBAHHOW HA MOJTOTOBKY
BBIIIyCKHUKa 0011€00pa30BaTeilbHONl OpTraHU3aluy, BIAACIOIIEr0 HE HabopoM
3HaHUH, a (QYHKIIMOHATBLHON T'PaMOTHOCThIO, TO €CTh CHOCOOaMHU U yMEHHUSIMH
AKTUBHOTO MOJTyY€HUS 3HAHUI U TP UMEHEHUS UX B P €JIbHOM )KU3HHU JIJTSI p €LIECHUS
P aKTUYECKHX 3a/1a4.

B cBs134 € 3TUM NP ¥ U3y YEHUU TP €IMETA « X UMUSD» TOMUHUPYIOIIEe 3HAUEHUE
P HUOOPETAIOT TAKHUE IENH U 3a]1a9H, KaK:

ajanrtaiys o0ydJaroImuXcs K YCIOBHIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHME  WHTEIUIEKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa3zoBaHUIO, COTPyIHUYECTBY, CAMOCTOSITEIbHOMY P UHSTHIO T'PaMOTHBIX
pelIeHni B KOHKP €THBIX JKM3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMH U WX
P IMEHEHHEM;

dbopmupoBaHue y OOyYaromMxcsi KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), UMEIONIUX YHHUBEpCaJbHOE 3HAu€HUE JJIs Pa3JWYHBIX BHJIOB
JEeSTEIbHOCTU: P elIeHus mpo0JieM, MOKCcKa, aHaiau3a U 00paboTku nHGOP MaLHy,
HEO0OXOIMMBIX JIJIsl TPUOOPETEHUS OTIbITA 1SS TENbHOCTH, KOTOPAst 3aHUMAET Ba)KHOE
MECTO B MO3HAHWM XMMHH, @ TAKXKE MJIsI OLEHKUA C TMO3ULUN HKOJIOTHYECKOU
0€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOLIECCOB HA OPTAHI3M
YeJ0BeKa U P UP OAHYIO CPENy;



pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYaJbHBIX U TBOP YECKUX
CHOCOOHOCTEH 00YUaIONHXCS: CIIOCOOHOCTH CAMOCTOSATEIHLHO TP HOOPETaTh HOBBIC
3HAHUS TI0 XUMUHU B COOTBETCTBHH C KU3HEHHBIMU MOTP €OHOCTSIMHU, UCTIOTb30BATh
COBp €MEHHbIE HHPOP MAIIMOHHBIE TEXHOJIOTHH JIJIS TIOMCKA M aHalin3a y4eOHOU U
HAYYHO-TIOMYJISIPHO M HH(POPMAITMHA X UMAYECKOTO COJIEePIKaHNS,

(dbopMHUpOBaHHE U pa3BUTHE Y 00YYAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBITIJICHUS, HA01101aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJUMBI, B YACTHOCTH, NMPH TUIAHUPOBAHUH W TPOBEICHUU XUMUYIECKOTO
IKCTIEP IMEHTA;

BOCIHTAHWE Yy OOydJammuxcsa YOSKIEHHOCTH B T'YMaHHUCTUYECKON
HATIP aBJICHHOCTH XWUMUH, €€ BaXXHOW POJIM B PEIICHUH TI00aIbHBIX MpOo0IeM
PaIMOHATBHOTO TP UP OO0 B30 BAHHS, IOTIOJTHEHUS SHEP TETUYECKUX PECyPCOB U
COXpaHEeHUs TMPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepeKHOTo
OTHONIEHHUS K MPUPOJIE U CBOEMY 3J0POBBIO, & TaKKe MPUOOPETEHUS OIbITA
WCTOJb30BaHUs TOJYUYEHHBIX 3HAHUW Ui MPUHATHS TPAMOTHBIX PEIICHUH B
CUTYyalUsX, CBI3aHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B yueOHOM maHe cpenHero oOumiero oOpasoBaHUs OpeaMeT «XUMUD)
06a30BOTO ypOBHS BXOJIUT B COCTaB Mp eIMETHOM oOnactu « EcTecTBEeHHO-HAYYHbIE
P €AMETHI».

OO611ee yncIo 4acoB, OTBEAEHHBIX ISl U3yYeHUS XUMHUU, Ha 0230BOM YPOBHE
cpemHero o61miero oopasoBanus, coctabisieT 68 yacoB: B 10 kimacce— 34 yaca (1 gac
B Henento), B 11 knacce — 34 yaca (1 yac B Hezelnto).



COJAEP)KXAHME OB YUEHUA
10 KJIACC

OPTAHUNYECKASA XUMMUs

Teopernueckue 0CHOBbI OPraHUYeCKO XUMHHU

[IpenmMer opraHMYeCcKOr XMMUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
IIOJIyYEHUN HOBBIX BEIIECTB M MaTepHaJoB. T€OopHs CTPOECHHUS OpTraHUYECKUX
coequHenuit A. M. ByTnepoBa, e€ ocHOBHbIE 1010keHUs. CTP yKTypHBIE (POPMYJIbI
OpPraHMYeCKuX BemecrB. l'omoisiorus, wuszoMmepus. XuUMHUYECKas CBA3b B
OPTaHUYECKUX COCANHEHUAX — OIMHAPHBIE U KP ATHBIE CBA3H.

[IpencraBienue o kiaccupuKauy opraHndeckux BemecTB. Homenknarypa
OpPTraHMYECKUX COCAUHEHMHM (cHCcTeMaTH4ecKas) W TPUBUAJbHBIE HA3BAHMA
BAXKHEUIIIUX TP €ICTaBUTEIIEN KIIACCOB OP TAHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEUIECTB M HX I €BpallCHUN:
03HaKOMJIEHHE ¢ 00p a3l[aMU OPTaHUYECKUX BEILIECTB M MaTep hajlaMi Ha UX OCHOBE,
MOJICITUP OBAaHUE MOJIEKYJl OPTAaHMYECKUX BEIIECTB, HAOIIOJIEHUE M OIHCAHUE
JEMOHCTPallMOHHBIX OIBITOB IO MPEBPAILEHUI0O OPTraHMYECKUX BEUIECTB IPH
Harp eBaHuH (IJ1aBJCHHUE, 00 YTIIMBAHNE U TOP CHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOEHHE, NOMOJIOTMYECKMH psAA. MeraH W 3TaH —
MpOCTEHIINe TpEeICTaBUTENN alKaHOB: (U3MUYECKHME U XUMHUYECKHUE CBOICTBA
(peakuuMy 3aMelleHUuss U TOpEHMs), HaXOXKJEHWEe B MPUPOJAE, MOJYyUYEHHE U
TP UMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH PsIA. DTUIEH U TP OIIMIIEH —
MpOCTEHIINEe TpPEACTABUTENN aJIKEHOB: (PM3UYECKHME U XUMHUYECKUE CBOMCTBA
(peakuMyu THUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUApATalMU, OKUCIEHHUS U
NOJIMMEP U3alI1H ), IOJIyYEHHUE U P UMEHEHHUE.

Ankanuensl: Oytanuen-1,3 u metwnOyrtanueH-1,3: ctpoeHue, Ba)KHEHIINe
XUMUYECKUE CBOMCTBA (peakuusi nojumepusanun). [lonydeHne CUHTETHUECKOTO
Kay4yKa U p €3UHBI.

AJKHHBI: COCTaB M1 0COOEHHOCTH CTP O€HHS, TOMOJIOTMUYECKUH P il ALIeTUIIeH
— TPOCTEHIIMHA MpeacTaBUTeNb AaJKUHOB: COCTaB, CTpOEHHUE, (PU3MUecKue u
XUMUYECKUE CBOMCTBA (pEaKUMU T'HIpUPOBAHUS, TAJIOTEHUPOBAHMS, THIP aTalllH,
rop €Husl ), NOJIyYEHHE U [P UMEHEHHE.

Apensbl. ben3on: cocraB, crpoeHue, GU3NYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy raJOreHUPOBAHUS M HUTP OBaHMS ), TIOJIyU€HUE U TIp UMEHEHuE. 10.1y0.:
cocmas, cmpoeHue, Qusuyeckue U  XumMuyeckue  ceolicmea  (peaxyuu
2aN02EHUP 08AHUS U HUMP OBAHUSL), NOJIyUeHue U npumenenue. TOKCUYHOCTb apEHOB.



['eHeTnueckasi CBA3b MEXKAY YTIEBOIOPOJaMH, P MHAIJISKAITAMHA K P a3JIMIHbIM
KJ1accam.

[IpupogHble MCTOYHUKHU YIIE€BOIOPOAOB. IIpupoHBIA Ta3 W MOMYTHbBIC
HedTsaapie Ta3el. Hedth n €€ mpouncxoxaenne. CrocoObl niepepaboTK HETH:
MeperoHka, KPEKUHr (TepMUUYECKUM, KaTaJUTU4YeCKHil), muposu3. [IpoayKrsl
nep ep aboTku He(pTH, WX MPUMEHEHHE B MP OMBINIJICHHOCTH U B ObITy. KameHHbIH
yYTOJIb M TIP OTYKTHI €ro Tiep ep abOTKH.

DKCHepUMEHTATbHBIE METOJbl HM3YUYCHHUS BEIISCTB W WX IIp eBpalllCHHIA:
O3HaKOMJIEHHE ¢ 00p a31[aMH [1aCTMACC, Kay4YKOB U P €3UHBI, KoJu1eKuu « Hedrby
U «YT0Jb», MOJETUPOBAHNE MOJIEKYJ YTIIEBOJIOPOJOB U TajJOTe€HONPOU3BOAHbIX,
TP OBEJICHUE TP AKTHYECKOW Pa0OThI: OJTydEHHUE STHIICHA K U3YUEHHE €ro CBOWCTB.

Pacuérnbie 3agauun.

Bpluncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIECTBA WJIM MPOAYKTa p €aKIMKU M0 U3BECTHBIM MAacCCE,
00BEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIIECTB UJIU P OJTYKTOB P €aKIIUH).

Kucaopoaconepxkaniue oprannieckue coeMHEeHUA

[IpenenbHblE OQHOATOMHBIE CIUPTHL. METAHONI W 3TAHOJ: CTPOCHHUE,
buzuyeckue M XUMHUYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU METajljlaMH,
rajlor€HOBOJIOPOJIAMH, TOPEHHE), MpUMEHEHUuE. BoaopojHble CBS3U MEXIAY
MOJIEKYJIaMH CIIUP TOB. [{elicTBHE METaHOIa ¥ TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOTOAaTOMHBIE COUPTHL. ODTWICHIJIUKOJAb W TJHWLEPUH: CTPOCHUE,
¢usznueckue W XUMUYECKHE CBOWMCTBAa (B3aMMOJCHCTBHE CO IETOYHBIMU
MeTajjlaMy, Ka4YeCTBEHHAsl PeakiMsl Ha MHOTOATOMHBIE cliUpThl). JleiicTBue Ha
opranusM uenoBeka. [ [puMeHeHue riuuep iHa U 3THUJIEHT JTUKOJIS.

®deHoN: CTpOEHWE MOJEKybl, (U3NUECKUe W XHUMHYECKHE CBOICTBA.
ToxkcuuroCTh peHOMA. [IpMenenue deHona.

Anpnerunbl U Kemowusvl. DopManbIeruj, aleTajdbIerua; CTPOCHUE,
bu3nYecKne U XUMHUYECKHE CBOMCTBA (pEaKIMH OKUCICHHS W BOCCTAHOBIICHUS,
Ka4eCTBCHHBIC P €aKIIUHN ), IOy YSHHUE U TTP UMEHEHHE.

OIHOOCHOBHBIE NP €7IeTTbHbIE KapOOHOBBIE KUCIOTHI. MypaBbrHAs U YKCYCHAs
KHUCTIOTHI: CTp O€HUE, GU3UIECKHE U XUMHYECKUE CBOMCTBA (CBOMCTBA, 00IIHE IS
KJ1acca KUCJIOT, P €aKius 3Tep uduKaiym), morydeHue u np umeHenue. Cteap MHoBas
Y OJICMHOBAS KUCIOTHI KaK MpECTAaBUTENH BHICIINX Kap OOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX Kap OOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

Cnoxnbie 3GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['mapomms
cinoxHbIX 3up oB. Kup bl 'naponus xupos. [Ipumenenue xxup oB. buosorudeckas
P OJIb )KUPOB.

VYrineBoapl: cocTtaB, kiaccudukanus — yrieBojoB (MOHO-, JH- U
nojucaxapujibl). ' Troko3a — mp ocTeiimmii MOHOcaxapua: OCOOCHHOCTU CTP OCHUS



MOJIEKYJIbI, PU3UUECKUE U XUMUYECKUE CBOMCTBA (B3aUMOAEHCTBUE C TUIP OKCUIIOM
meau(Il), okucienne aMmmuaaHBIM pacTBOpoM okcuza cep eopa(l), BoccraHoBICHHE,
Op 0’KeHME ITI0KO3bI), HAaX0XKACHUE B TP P OJI, TP UMEHEHNE, OMO0JIOTHYECKAst POJIb.
doTtocunTe3. Dp yKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nennrono3a kak npupoanbie noauMmepbsl. CTpoeHne Kpaxmana u
Heon036l.  DPU3NUECKHe M XMMHUYECKHE CBOWCTBA KpaxMmana (THAPOIIU3,
Ka4eCTBEHHAs P €aKIIHsI C HOJIOM).

DKCcrepUMEHTaIbHBIE METOJIBl W3y4YEHHWsS BEIIECTB W WX P €Bp alllCHUIL:
Ip OBeJIeHNE, HAOIOJEHUEe U OINMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOpEHUE
CIOUPTOB, KAUYECTBEHHbIE PEAKIMM OJTHOATOMHBIX COUPTOB (OKMCIEHHE ATaHOJA
okcunoMm Mmenu(ll)), MHOTOATOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJUIIEPHUHA C
ruapokcugom Meau(ll)), anpaerumoB (OKUCICHHE aMMHAYHBIM P aCTBOPOM OKCHJIA
cepedpa(l) u runpokcugom menu(ll), B3ammopeicTBUE Kpaxmalia ¢ HOJAO0M),
P OBE/ICHUE P aKTUUECKOU pabOThl: CBOKMCTBA PaCTBOPA yKCYCHOM KUCIOTHI.

Pacuérnbie 3anaun.

Beiuucienuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOAYKTa pEaKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB UJIU MP OJTYKTOB P €aKIIUH).

A30TcoiepxKalie OpraHuyecKue COeJMHEHUS.

AMUHOKHUCTOTHI Kak aM(pOTEP Hble OPraHUYECKUE COeTMHEeHUs. DU3NYECKUE U
XMMHYECKHE CBOMCTBA aMHMHOKHUCIOT (Ha MpuUMeEpe IuluHa). buomorumueckoe
3HAYE€HHE aMUHOKUCTOT. [lenTubl.

benku kak mpupomHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunasi,
BTOPHUYHAA U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEIKOB:
TUAP OJIN3, ICHATYpaIusl, KAUECTBEHHBIE P CAKITH Ha OCIIKH.

DKCnepUMEHTATbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX TIp €BpalllCHUM:
HaOJI0ICHUE U OTIMCAHUE IEMOHCTP aI[MOHHBIX OTBITOB: IEHATY P alusi OETIKOB MPH
Harp eBaHuH, IBETHBIC P €AKITUU OCITKOB.

BricokoMoieKy IsIpHbIE COeTUHEHH

OCHOBHBIC TIOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COSTUHEHUI: MOHOMED,
MOJIUMED, CTP YKTYPHOE 3BE€HO, CTETIEHb MOJIUMEpP U3allUH, CP €IHSSI MOJIEKYJIApHast
macca. OCHOBHbIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAWHEHMA —
MOJTUMEP U3ALMS U IOJTMKOHICHCALIHS.

DKCcrepUMEHTaIbHBIE METOJIbl W3y4YEHHUs BEIIECTB W HX IpEBp aIllCHUL:
O3HAKOMJIEHHE ¢ 00pa3liamMu NP Up OAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJTACTMACC,
Kay4yKOB.

MexIip enMeTHBIE CBSI3H.

Peanuzanust MEXIPEIMETHBIX CBSI3€H IPU U3yUYEHUU OP TAHUYECKON XMMUU B
10 kiacce ocyHIecTBIISIETCS 4Y€pe3 HCIOIb30BAHME KaK OOIIUX E€CTECTBEHHO-



HAyYHBIX TIOHITHH, TaK U TOHITHHA, SBISIOMIMXCSI CUCTEMHBIMH JJIs OT/EIbHBIX
P €IMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6m1ue ecTecTBEHHO-HAYUHbBIC TIOHATHUS . SIBJICHHUE, HAYYHBIN (PaKT, TUIIOTE3A,
3aKOH, TEOpUsl, aHAJIN3, CHHTE3, KiIaccu(UKaIys, mep MoJUIHOCTh, HAOTI0IEHHE,
W3MEp EHUE, IKCIIEP UMEHT, MOCIIUP OBaHHE.

dusuka: wmaTepus, OSHEPTrus, Macca, aToM, DOJIEKTPOH, MOJIEKyJa,
OHEPTETUYECKUN YpPOBEHb, BEIIECTBO, TEIIO, OO0BEM, arperarHoe COCTOSHHE
BelIeCcTBa, GPU3NIECKIE BETMYNHBI U €IMHUIIBI UX U3MEP CHUS.

buonorus: kinerka, opranuzM, 6mocdepa, oOMEH BEIIECTB B OpTaHI3ME,
doToCHHTE3, OMONTOTMYECKH aKTHBHBbIE BellecTBa (O€IKH, YTIJIEBOJBI, KHUPHI,
(dbepMeHTHI).

['eorpadus: MuHEp abl, TOP HBIE TIOP OJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTUIHBO,
pecypChL

TexHoNOTHS: TNUIIEBBIE TMPOMYKTHI, OCHOBBI PAaIlMOHATIHLHOTO MUTAHWUS,
MOIOIIUE CPECTBA, JIEKap CTBEHHBIE 1 KOCMETUYECKHE TIp eTap aThl, MaTep UaJIbI 13
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA NHEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMUHU

XUMUYECKUN JJIEMEHT. ATOM. Snpo aromMa, HW30TONBL. DJEKTPOHHAs
000J10UKa. DHEPTETUYECKUE YPOBHU, MOYPOBHU. ATOMHBIE Op OUTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeiesieHUs 3JIEKTPOHOB 10 OpOUTaNIIM B aTOMax
AJIEMEHTOB NEP BBIX YETHIPEX MEP MOA0B. DIEKTPOHHAS KOHPUTypalus aTOMOB.

[Tepnonnueckuii 3akoH u [lepruoanyeckas cucreMa X MMUYECKUX 3J1€EMEHTOB /1,
N. MenneneeBa. CBs3p NEPpHUOIUYECKOrO0 3aKOHAa M llepuoamveckoil cUCTEMBI
xuMmudecknx sneMeHtoB JI. 1. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsS CBOMCTB XUMHWYECKHX JJEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX U CIOXHBIX BEHIECTB IO TPYyIIaM U IepHOoAaM.
3Ha4YEHHE [TEP UOAUYECKOT0 3aKOHA B PA3BUTHN HAYKHU.

CtpoeHue BemiecTBa. XHMHYECKash CBs3b. BUIbl XHUMHYECKOM CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAs M TMOJSIpHAs, HOHHAs, MeTajandeckas). MexaHu3Mbl
oOpa3oBaHus KOBAJICHTHOM XWUMHYECKOW CBSI3M (OOMEHHBII W JOHOPHO-
akuenTopHeiii). BogopoaHas cBsizb. BajieHTHOCTb. DJEKTP OOTPUILIATEIBHOCT.
Crenenb okuciienusi. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJISApHOTO UM HEMOJEKYJSIDHOTO CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTBA. THIIbI KPp UCTAJNIMYECKUX P EIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KP UCTAJUIMYECKOU P EIIETKHU.



[TonsaTie 0 mucnepcHbIX cucreMax. VICTHHHBIE M KOJJIOWIHBIE PaCTBOPBL
MaccoBas 10151 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOP rAaHUYECKUX COCIMHEHHU. Homenxkmatypa
HEOPTraHWYECKUX BEHIECTB. ['€HEeTHYecKasi CBSI3b HEOPTaHUYECKUX BEILECTB,
P MHAJIEKAIHUX K P a3JTUYHBIM KJIaCCaM.

Xumudeckass peakmusd. Krnaccupukamwss XUMHYECKHMX  pEakIuid B
HEOPTraHWYECKON U OPTAHMYECKOW XMMHUHU. 3aKOH COXPAHEHHS MACChl BEILECTB,
3aKOH COXP aHEHHUSI U TP €BPAILCHUS YHEP TUH P U X UMWY ECKUX P CaAKITUSIX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMuHbIX (hakTopoB. OOp aTuMble
peakimu. XHMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
XxuMUA4eCcKoro pasHoBecus. [Ipuniun Jle [HaTense.

DuiekTp oty eckas qucconuarus. CunbHble U cadbie anekTp oyiuThl. Cpena
BOJIHBIX P aCTBOPOB BELIECTB: KUCIasl, HEUTP aJIbHAS, IIETOYHASL.

OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIE P EAKIIUH.

DKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHUs BEHIECTB W MX IIpEBpalllCHUM:
nemoHcTpauus Tabnun «llepuoauueckas cucrema XxuMudeckux 3nemeHToB /. U.
MeHeneeBa», U3ydeHHE MOJIENICH KPUCTATJIUYECKUX PElIETOK, HAOMI0AEeHUE U
OTIMCaHUE IEMOHCTP AlIUOHHBIX U 1a00PaTOPHBIX OMBITOB (P a3JI0KEHUE MEP OKCHA
BOJIOPO/JIa B P UCY TCTBUHU KATaJIN3aTOPa, ONPEAEICHUE CP €lIbl PaCTBOPOB BEILIECTB
C MOMOIIIbIO0 YHUBEPCAILHOIO MHMKATOpA, pEaKIIU HIOHHOT0 00OMEHa ), MPOBEJICHUE
p aKTUYECKOU paboThl « BnusHue p a3muuHbiX aKTOPOB Ha CKOP OCTh XIMHY €CKOM
P CaKINAW».

Pacuérarie 3agaun.

Pacuétl 1o ypaBHEHMSIM XUMHUYECKHX peEaKiuil, B TOM YHUCIE
TEP MOXUMHUYECKHUE PACUETHI, paCu€ThI C UCTIOJIb30BAHUEM MTOHATHS «MaccoBast 10JIs
BEILIECTBAY.

Heoprannyeckasi xumust

Hemerannel. Ilomoxenne HemeramsoB B llepuognueckon cucreme
xumuueckux 3neMmenToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
dusnueckue CBOMCTBA HEMETAJJIOB. AJUIOTPONMS HEMETAJJIOB (Ha MpuMepe
KUCTIOpoa, cepbl, hochopau yriepona).

XHUMHUYECKHE CBOMCTBA BAXKHEUITUX HEMETAJIOB (TaJOTEHOB, CEPhI, a30Ta,
dochopa, yriaepoma uU  KpEeMHHs) W UX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOP OJICOIEPKALIUX KUCTOT, BOJOPOIHBIX COCIUHEHHI).

[Ip imeHeHre BaXKHENUIIINX HEMETAJIOB U UX COCTUHEHUH.

Merasuisl. [losoxenne meraiioB B [lepuoanyeckoil cucreMe XHUMHUYECKUX
sanemenToB J{. . MenneneeBa. OCOOEHHOCTH CTp OEHUS 3IEKTP OHHBIX 000JI0UEK
aToMOB MeTaoB. O0uue ¢puzudeckue cBoiictBa MetaiuioB. CIijiaBbl METAJLIIOB.
DJIEKTP OXUMHUYECKUH P s HATIPSIKEHUM METAIIIIOB.



XUMUYECKUE CBOWCTBA BAXKHEHUIIMX METAIOB (HATpUM, KaJuid, KaJIbLIUM,
MarHui, aJIlOMUHUN, LIMHK, XPOM, )KeIe30, MEJlb) U UX COEAUHECHUI.

OO6mue cnocoObl moay4deHus: MeTaioB. [IpuMeHenrne MeTaaioB B OBITY H
TEXHHUKE.

DKCIepUMEHTAIbHBIE METOJIbl M3yYEHUs BEIIECTB W HX IpEBp allCHUIL:
M3y4eHHE KOJIJIEKIMU «MeTamibl U CIUIaBbl», 00pa3I0B HEMETAIJIOB, P EIICHUE
JKCIIep UMEHTAJbHBIX 3aJa4, HAOJMIOJACHUE M OIMCAaHHWE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THIP OKCUIA ATIOMUHHS C PaCTBOPaMH
KHUCTIOT M IIEJI0YEH, KaueCTBEHHBIE P €aKIIUA Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agauun.

Pacuérer Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY
BEIECTBA, MAacc€ WM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
pacuérbl Macchl (00bEMA, KOTUYECTBA BEILIECTBA) MP OJAYKTOB P €aKIMH, €CIIU OJTHO
13 BEIIECTB UMEET TP UMECH.

XMMHA U )KU3Hb

Posib xuMuu B 00ecriedeHrnr SKOJIOTHUYECKOH, YHEP TE€TUYECKON U TMUILEBOU
0e30macHOCTH, pa3BUTUU MeAuIMHBI. [loHsATHE O HaydHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX P CaKIIHA.

[IpencraBnenuss 00 OOmMMX HAayYHBIX MPUHIMOAX P OMBIILICHHOTO
MOJIYYECHUS BAKHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB W MATEPHUAJTIOB: BAKHEWIIIME CTP OUTEIIbHBIC
MaTepualbl, KOHCTPYKUHOHHBIE MAaTEpHabl, KpPACKH, CTEKIIO, KEpaMHKa,
MaTepUajbl IS SJIEKTP OHUKH, HAHOMATEP UaJlbl, OPTAHUYECKUE U MUHED AJIbHBIE
yI00peHus.

XuMHsST ¥ 300POBBE UYEIOBEKA: MPABWJIA HCIOJb30BAHUS JIEKap CTBEHHBIX
TIp erapaToB, Mp aBuiia 0€30MaCHOT0 UCIIOTB30BaHMS TP €NapaToB OBITOBOM XUMUHU B
MOBCEIHEBHOM )KU3HMU.

Mexnp eIMETHBIE CBA3H.

Peanuzamuss MeXNpeIMETHBIX CBSI3€ MNpU  M3y4YeHUM OOlmed u
HEOpTaHWYecKoil xumuu B 11 Kitacce ocyniecTBisieTcsl 4ep €3 UCHO0Ib30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TIOHSATUM, SBIISIOIIUXCS
CUCTEMHBIMM JJ15 OTACIBHBIX NP €IMETOB €CTECTBEHHO-HAYYHOTO IINKJIA.

OO1re ecTeCTBEHHO-Hay4HbIE MOHSATHUS: Hay4YHBIN (aKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHajdu3, CUHTE3, KiIaccudukanus, TMEPUOJIUIHOCTh, HAOIIOACHUE,
JKCIEpP UMEHT, MOJAEIUPOBAHUE, U3MEPECHUE, SIBIICHUE.

du3uKa: MaTepus, SHEPTUs, Macca, aTOM, AJIEKTP OH, [P OTOH, HEUTP OH, UOH,
M30TOII, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEP TETUYECKUN Y P OBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3UUECKUE BETUUMHBI U €IUHUIBI UX
U3MEp EHUSA, CKOP OCTb.



buonorusa: xmerka, opraHu3M, OJKOcUCTeMa, Ouocdepa, MakKpo- W
MUKP 03JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B Op TAHU3ME.

['eorpadus: MuHEp aJTbL, TOP HBIE TIOP OJIBI, TIOJIE3HBIE HCKOTIAeMbI€, TOTUIHBO,
pecypChlL

TexHOIOTHS: XUMHUYECKAs TP OMBINIUIEHHOCTh, METAJLITYPTHsI, TIP OU3BOICTBO
CTPOHMTEIIHbHBIX MaTePHAJIOB, CEIbCKOXO3SHCTBEHHOE IPOMU3BOACTBO, IHIIEBAs
P OMBINUICHHOCTh,  (hapMaleBTUYECKash I[P OMBIIIICHHOCTh, TP OM3BOJCTBO
KOCMETHYECKHX IperaparoB, IPOM3BOJCTBO KOHCTPYKIIMOHHBIX MaTep HajoB,
AJICKTP OHHAS TP OMBIIIIEHHOCTH, HAHOTEX HOJIOT HIH.



I[TJTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEAHEI'O OBHIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHWS K pe3yJbTaTaM OCBOCHUS
00ydJaronmMMHUCsI MpOrpaMM CpeaHero oOmero oOpa3oBaHUsS (JTUYHOCTHBIM,
METanpeAMETHBIM H TPEIMETHBIM). HaydHO-MeTOIu4ecKod OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX Pe3YyJIbTATOB OCBOCHUS MPOTPAMM CpEIHEro oOIIero
00p a30BaHUSA SIBISETCS CUCTEMHO-/1€ATEbHOCTHBIN IMOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-/IEATEILHOCTHBIM TOJXOJOM B CTPYKType
JUYHOCTHBIX Pe3YyJIbTaTOB OCBOCHHUS TpeameTa « XUMUsS» Ha YPOBHE CPEIHEro
00111ero 00pa30BaHUs BIICIICHBI CIEAY IOIINE COCTABIISIOIINE:

O0CO3HaHHE OOYYAIOIIMMHCSI POCCHUMCKON Tpa’kJTaHCKOW HJIECHTUYHOCTH —
FOTOBHOCTHU K CAMOP a3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CAMOOTIPEEIICHUIO;

HaJIMYME MOTUBALIMH K 00y YEHUIO;

1IeJIEHAIP aBJICHHOE P a3BUTHUE BHY TP CHHUX yOEKACHUIN JIMYHOCTU HA OCHOBE
KJTIOUEBBIX IIEHHOCTEH U NCTOP MIECKUX TP a Ul 6a30BOM HAY KU XUMUH;

FOTOBHOCTh M CHOCOOHOCTh OOYYarolIMXCsl PYyKOBOJICTBOBATHCS B CBOEH
JeSTEIIHHOCTH TICHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPHUCYIIUMH I1E€TOCTHOM
CHCTEMEe XUMHYECKOT0 00pa30oBaHMsI;

HaJWYHUe TP aBOCO3HAHMS KOJIOTUYECKOHN KYJIBTYPhI M CHIOCOOHOCTH CTaBUThH
IIEJIN ¥ CTP OUTH )KM3HEHHBIE TJIAHBI.

JIM9HOCTHBIE pe3yJIbTaThl OCBOCHMS TpeAMeTa «XHUMHS» TOCTHUTalOTCS B
€NMHCTBE Y4YEOHOW W BOCIUTATEIHHOW MJEATEIHBHOCTH B COOTBETCTBHH C
I'YMaHHUCTHYECKUMH, COIIHOKYJITYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IICHHO CTSIMH
W HJIealaMU POCCHICKOTO T'PakKIaHCKOTO OOIecTBa, MPUHATHIMUA B OOIIECTBE
HOpMaMd H  TpaBWIaMH TIOBEIACHHUSA, CIOCOOCTBYIONIUMH  TIp OIECCaM
CaMOTIO3HAHUS, CAMOPa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00y YarOIIHX CS.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS TMpeaMeTra «XUMHUS» OTpaxaroT
chOpMUPOBAHHOCTh OIBITA IMO3HABATEILHOM W TMPaKTHUYECKON IesATeIbHOCTH
00y4aroIMXCs MO p eaan3aliy Ip UHATHIX B 00111€CTBE IEHHOCTEH, B TOM YHCIIE B
4acTu:

1) rpamaaHCKOro BOCIUTAHUA:

0CO3HaHHUA 00YYarOIUMUCI CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH,
yBaXEHUS K 3aKOHY U TP aBOTIOPSKY;

MPEICTaBICHUS O COLMAJBbHBIX HOPMaxX W TpaBUiIaX MEXKIHMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHBE;



TOTOBHOCTU K COBMECTHOM TBOP YECKOU IEATETLHOCTH MPH CO3JaHUH YUSOHBIX
P OEKTOB, PEIIEHUH YUE€OHBIX U TIO3HABATEIbHBIX 327124, BEITTOJTHEHUH X IMHYECKHX
AKCIIEP UMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TMPUHUMATh MOTHBBI, HaMepeHUs, JOTHUKY H
apTYMEHTHI Jp YTUX [P ¥ aHAJIN3€ P a3IUYHbIX BUIOB YUEOHOM eI TeTLHOCTH;

2) IATPHOTUYECKOT O BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIICHUS K WCTOPUYECKOMY M HAyYHOMY HACIIEIHIO
OTCYECTBECHHOU X UMUH;

YBaXKEHHsI K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPUU W IPAKTUIECKOTO
NP IMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTIDKCHHS HAYKH €CTh pe3yJIbTar
JUTUTCIIBHBIX ~ HAOJFOJACHHWHA, KpOIOTIMBBLIX OSKCIIEPUMCHTAJIBHBIX ITOWCKOB,
MTOCTOSTHHOTO TP y/Ia YYEHBIX U ITP AKTHKOB;

MHTEp €ca 1 M03HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MTOCIEAYIOIIEM aHATHU3E
WHGOP MAIIHH O TP €MOBBIX JTOCTHKCHHUSIX COBP EMEHHOM OTEUECTBEHHOM X UMHUU;

3) AyXOBHO-HPAaBCTBEHHOI' 0 BOCIIMTAHMS:

HP aBCTBEHHOTO CO3HAHMUSI, STUYECKOTO IIOBEJICHHS;

CIOCOOHOCTH OTICHUBAThH CUTYAIlNH, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSMH,
U TP MTHUMATh 0CO3HAHHBIC P CIIICHUS, Op UEHTHPYSICh HA MOP aJIbHO-HPAaBCTBEHHBIC
HOP MBI ¥ [ICHHOCTH,

TOTOBHOCTU OIIGHUBATh CBOE TMOBEJEHUE U MOCTYIKHA CBOUX TOBAPHILEH C
MO3WIIMKA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHHE TOCIEIACTBUN ITHUX
MOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbl 310POBbSI:

MOHUMAaHUSA IIEHHOCTEH 370poBOro ® Oe3omacHOTo oOpasza KU3HH,
HEO0OXOUMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DHU3MYECKOMY H
MICUXUYECKOMY 37I0POBEIO;

coOnroieHnsi MpaBuil O€30MacHOr0 OOpalleHus ¢ BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM )KU3HU U B TP YIOBOM AEATEIbHOCTH;

MMOHUMAHHS [IEHHOCTH TMPaBWJI HWHIAWUBUIAYAJBHOTO M  KOJUICKTHBHOIO
0€301acHOTO0 MOBEACHHUS B CUTYalIUsX, YTP OXKAFOIIHX 30POBBIO M JKU3HHU JTFOJICH;

OCO3HAHMSI TIOCIICJICTBUH W HEMPHUATHS BPCIHBIX MPHUBBIYCK (YIOTP COICHHS
aJIKOT0JIs, HAPKOTHKOB, Kyp €HHS ),

5) Tpy10BOT0 BOCIUTAHMS:

KOMMYHHKATUBHOHM  KOMIIETGHTHOCTH B  y4eOHO-HCCIIE0BATEIIHCKOM
NESTEIIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM M JPYTHX BHJIAX
IEeSITEeTbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHEe B pEIICHUH MPaKTHYSCKUX 3a/ad
COIMATLHOM HATIPaBIEHHOCTH (B paMKax CBOET0 Kjlacca, KOJIbI);

WHTEpeca K Mp aKTHIECKOMY U3YUEHHUIO TP opeccuii pa3audHoTo poja, B TOM
YHUCIIe HA OCHOBE MP MUMEHEHWMSI TP §AMETHBIX 3HAHUH 110 X UMHH;

YBa)XCHUS K TPYAY, JTIOJAM TP yJa ¥ pe3yJIbTaTaM TP yA0BOH IS TETbHOCTH;



TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHAMBUIAYAJbHOW TpaeKTOPUH
oOpazoBanus, Oyaymied mpodeccuy W pealu3aliid COOCTBEHHBIX >KU3HCHHBIX
TUTAHOB C Y4ETOM JIMYHOCTHBIX HHTEP €COB, CIIOCOOHOCTEN K XMMHH, HHTEP €COB U
nmoTp eOHOCTEH 00ITIeCTBA;

6) 3K0J10rN4eCcKOro BOCIIUTAHUA:

AKOJOTHUYECKH IEIECOOOPA3HOr0 OTHOIIEHUSI K MPUPOJAC, KaK HCTOYHUKY
CYIIECTBOBAaHUS KU3HU HA 3EMIIE;

MOHUMAHUA TJ100aJHHOrO XapakTepa SKOJOTUYECKUX MpoOIeM, BIUSHUS
AKOHOMHUYECKHUX P OLIECCOB HA COCTOSIHUE P UP OJHOM M COLIUAIILHOM Cp €/1bI;

OCO3HaHMsSI HEOOXOJWMOCTH HCHOJIb30BAHUS JIOCTH)KEHUW XHUMHUU JUIs
p EIIEHUS BOTIP OCOB P ALMOHAIBHOT' O IIP PO JONOIb30BAHUS;

AKTUBHOTO HENPHUATHUS JCUCTBUM, MPHUHOCAIIAX BpPEA OKpYXKAKOIIEH
MPUPOJTHON Cpeie, YMEHUsI NP OTHO3UPOBATh HEOJArONpUsITHBIE SKOJIOTUYECKUE
MOCJIE/ICTBUSA P €ANP MTHUMAEMBbIX ICUCTBUH U NP €A0TBPAILATH UX;

HaJIMYUs PAa3BUTOTO 3KOJOTHUECKOTO MBIILIEHUS, 3KOJIOTHUECKOU Ky IbTYpHbl,
OTbITa JESTEIIbHOCTH HKOJTOTHUUECKOU HaIp aBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOW U COLUAJIBLHOM
OpaKTUKE, CHOCOOHOCTM M YMEHHMsS AaKTUBHO NPOTUBOCTOSITH HAECOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI' O IO3HAHMSA:

C(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO p a3BUTHS HAYKHU U OOILIECTBEHHOU P aKTUKU;

MOHUMAHUA CHeMuUKA XUMHHM KaK HayKH, OCO3HaHHUA €€ pOoJu B
dbopMHpPOBaHUH PaIMOHATIHPHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IIETTOCTHOTO
NP eCTaBICHUS 00 OKpy > aroIleM MUPE KaK O €IUHCTBE MPHUPObI U YET0BEKa, B
MO3HAHUU TPHUPOTHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MPOoOJIeM COXpaHEHHs
TP Up OJTHOTO p AaBHOBECHSI;

yOeKIEHHOCTH B  0COOOM 3HAYMMOCTH XUMHU JJIS COBPEMEHHOM
UMBWJIN3AUU: B €€ TyMaHUCTHYECKOM HAITPAaBIEHHOCTH M BAYKHOM P OJIY B CO3JaHUN
HOBOM ©0a3bl MaTepUATBLHOM KyJbTYpbl, pEHICHHH TI00aJbHbIX MIpo0seM
YCTOWYMBOT'O Pa3BUTHUSA YEIOBEUECTBA — CHIP bEBOW, SJHEP T'ETUYECKOM, MTUILEBOU U
AKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECIEUEHUHU YCIIOBUIA
YCHELIHOT0 TPy Aa ¥ SKOJIOTrnYecKr KOM(POPTHOM )KM3HU KaXKJ10TO YjieHa 0OIIeCcTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: IOHUMAHUS CYU[HOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTU MCIIOJIb30BaTh
MoJIy4aeMble 3HaHUS JJ1s1 aHaIu3a U 0OBbACHEHUS SIBIICHUN OKp Y KAIOLIEro Mupa u
P OUCXOSIIIMX B HEM U3MEHEHU, yMEHUs J1eJ1aTh 000CHOBAaHHbIE 3aKIIIOUECHUS Ha
OCHOBE HaYUHBIX (PAKTOB M UMEIOIUX CS TAHHBIX C IIEJIHI0 MOJTYUYEHUS J10CTOBEPHBIX
BBIBO/IOB;

CHOCOOHOCTH CaMOCTOSITENIBHO HCHOJIb30BaTh XUMHUYECKUE 3HAHUS VIS
petieHus mpo0JieM B p €alIbHBIX dKU3HEHHBIX CUTY aIUsX



MHTEp €ca K TO3HAHUIO U UCCIIeI0BATENHCKOM eI TETbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTH K HENpPEpPBIBHOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0, K AKTHUBHOMY IIOJyYCHHUIO HOBBIX 3HAaHUH 10 XUMHH B
COOTBETCTBUU C KHU3HEHHBIMU ITOTP €OHOCTSIMU;

HMHTEpEeca K 0COOCHHOCTSAM TpyJia B pa3InyHbIX chepax mp odeccrnoHampHON

NEATEIILHOCTH.
METANPEJIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbie pe3ybTaThl OCBOCHHSI YU€OHOTO MpeamMeTa « XUMUs» Ha
YPOBHE CpeTHEr0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HayuMble I8 (QOPMHUpPOBAHUS  MHUPOBO33PEHUSI  O0YYarOUMXCA
MEXIUCITUTUTUHAP HbIE (MEXIP €IMETHBIE) O0IIeHAYUYHbIC TIOHSITHUS, OTP aXKaIOII1e
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa M CHenuduKy METOJIOB TO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTep Usl, BEIIECTBO, SHEPTHSI, SIBJICHUE,
poIiecc, CUCTEMA, HAyUYHbIN (aKT, Mp UHIUII, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOp Usl, UCCIIEI0BAHUE, HAOIIOAECHUE, U3MEP EHHUE, DKCIIEP UMEHT U JIp yTUE);

YHUBEp CaJIbHbIC YUeOHbIE AeUCTBUA (ITO3HABaTEIbHBIC, KOMMYHHUKATHUBHBIC,

PETYJISTUBHBIC), 00eCTICUNBAOIITHE dhopMupoOBaHUE (byHKIHOHAIBHON
I'PaMOTHOCTH 1 COITUATbHO I KOMITETEHIINN 00y YaFOIINX CST;
CHOCOOHOCTH 00y JarOIIHX CS WCIIOJIb30BaTh OCBOCHHBIC

MEXIVCITUTIIMHAD HBIE, MAP OBO33PEHYECCKUE 3HAHWSA M YHHBED CATbHBIC yUCOHBIC
JEVCTBUS B IO3HABATEIBHOM M COLIMATIBHOM TP AKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPa)ar0T OBJAJCHUE YHHUBEP CaJbHBIMU
y4eOHBIMA  TIO3HABATEIBHBIMH, KOMMYHHMKATUBHBIMH U  PETyJISTUBHBIMH
JIEUCTBUSIMU.

OBJaaaenne YHUBEPCAJTbHBIMHA Y4eOHbIMU NMO3HAaBaTeJbHBIMHI
e CTBUSIMU

1) 6a3oBbIeJIOrHYECKHE N€eliCTBUS:

CaMOCTOSITENbHO  (OPMYJIMPOBaTh U aKTyaJW3UpOBATh  MpOOIeEMy,
BCECTOpP OHHE €€ paccMaTpUBATh;

ONpeAenaTh LEIH JEATeIbHOCTH, 3ajilaBasi MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCHUTB P €3YJILTAThI AEATEIbHOCTHU C OCTABIECHHBIMH LIEJISIMU;

WCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICIISITh Xap aKTEPHbIE NP U3HAKU MOHATHI M YCTAHABIMUBATh UX B3aUMOCBS3b,
UCTIOJI30BaTh COOTBETCTBYIOIIHE MOHSITHS 711 0OBSICHEHHSI OTACIBHBIX (DAKTOB U
SIBJICHUI;

BBHIOUpATh OCHOBAHUS W KPHUTEPHH IS KiacCU(UKAIMU BEIIECTB W
XUMHYECKUX P €aAKIUH;

YCTaHABJIMBATh MPUYUHHO-CICJACTBEHHBIC CBS3UM MEXKIAY H3y4YaeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTMUECKHUE pacCyX IeHUA (MHAYKTUBHBIC, IEAYKTUBHBIE, IO
AHAJIOTWN), BBISIBISATh 3aKOHOMEPHOCTM U TPOTUBOPEUYHS B PaccMaTPUBAEMbBIX
SBJICHUAX, GOPMYJTHUPOBATH BHIBOIbI M 3aKITIOUEHUS;

IIPUMEHATH B TP OLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HaKOBbIE) MOAENH, TIP €00Pa30BbIBATH MOAENbHBIE NP €ACTABICHUS — X UMHY €CKUIA
3HaK (CUMBOJI) 3JIEMEHTa, XUMU4ecKasi popMyJia, yp aBHEHUE X UMUYECKOU P €aKMH
— TPU pelIeHUU y4eOHBIX NMO3HABATEIBHBIX U MPAKTUYECKUX 3a]a4, TP UMEHSATH
Ha3BaHHBIE MOJICNIbHBIE TP €ACTABICHUS 71 BBISIBIICHUS Xap aKTEPHBIX MP U3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX P EaKIIUH.

2) 0a30BblIe HCCIIE0BATEIbCKHE 1€ CTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XHUMUYECKUX
peaKIuu;

(Gop MyIMPOBATH LEIH U 3a/1a4H1 UCCIIEI0BaHHUS, UCTIOJb30BaTh OCTABJICHHbIE
U CaMOCTOSITENbHO CPOPMYIMPOBAHHBIE BOMPOCHI B KayecTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJ11 ()Op MHUPOBAHUS TUIIOTE3BI IO NP OBEPKE MP ABUIBHOCTH
BBICKa3bIBAEMBIX CY K CHUII;

BJAJIETh HABBIKAMHM CaMOCTOSITEJIbHOIO IUJITAHUPOBAHUS W NP OBEIEHUS
YYEHUUECKHUX HKCIEP UMEHTOB, COBEP IIEHCTBOBATh YMEHHSI HaOJIOAATh 32 XOI0M
OpolLecca, CaMOCTOSATENBHO IPOTHO3UPOBATH €r0 pe3yJbTaT, (OopMyIHpOBaTh
0000111eHHsI ¥ BBIBOIBI OTHOCUTEIBHO 10CTOBEPHOCTH P €3YJIbTaTOB UCCIIEI0BAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O TP O1ENTAHHON paloTe;

MpUOOpETaTh OIBIT YYEHWYECKOM HMCCIEA0BATEILCKOM U P OCKTHOU
JEATEIIbHOCTH, TP OSABIATh CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
ITOMCKY METOJIOB p EIIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB
MTO3HAHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCSI B Pa3JMUHBIX MCTOYHMKAX HHPOpManuu (HaydHO-
NOMyJIsIpHAs JUTEpaTypa XUMHUYECKOTO COJAEpKaHHUsA, CIPaBOYHBIE MOCOOUS,
pecypcol HTEpHETa), aHATU3UPOBATH UH(POPMALIUIO pa3JTUYHBIX BUAOB U (HOpM
P €/ICTaBIICHUS, Kp UTHYECKU OIICHUBATh e JTOCTOBEPHOCTh U
HENp OTUBOPEUYNBOCTD;

(GbopMyIMpPOBATH 3aMPOCHl U P UMEHATh Pa3JIMYHbIE METOJIbl IPU TIOUCKE U
otOope wuHbopmManuu, HEOOXOIMMOW [JIsi BBIMIOJTHEHUS Y4YeOHBIX 3a1ay
OIIp €JICJIEHHOTO THUIIA;

npuoOperarb ONBIT HMCHOJIb30BaHUS HH(OPMALMOHHO-KOMMY HUKATUBHBIX
TEXHOJIOTUH U P a3JIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIBHO ~ BBIOMpATh  ONTHUMaJbHYIO (QOpMYy  IpeICTaBICHUA
uHpOp MaUH (CXEMBI, Ip a(PUKH, TUaTrpaMMBbl, TAOJIULIbI, pUCYHKH U P YTHE);

MCIOJIb30BaTh HAYYHBIH SI3bIK B KAUE€CTBE CP €CTBA P U PadOTE C XUMHUYECKOM
UHPOpMaLUE: TPUMEHITh MEXIpeAMETHbIE ((pru3nueckue U MaTeMaTH4ECKHUe)
3HAKU M CUMBOJIBI, POp MyITbl, aOOpEBUATYPBI, HOMEHKIATYPY;



UCMOJIb30BaTh W MPe0OpPa3oBbIBATh 3HAKOBO-CUMBOJMYECKUE CpEACTBA
HATJISITHOCTH.

OBi1aieHHe yHHBEP CAJIbHBIMH KOMMYHMKATHUBHBIMH 1€HCTBUSIMHU:

3aJ1aBaTh BOIP OCHI IO CYIIIECTBY 00CYX/1aeMOi TeMbI B X0JI€ TUAJIOTa U/ UK
JTUCKYyCCHM,  BBICKa3bIBaTh HUJEH, (GOPMYJIUPOBATH CBOM P EAJIOKEHHS
OTHOCHUTEJBHO BBINIOJHEHNUS P €1JI0)KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALUEN PE3yJIbTAaTOB MO3HABATEIILHOU NEATEIBLHOCTH,
IIOJIYYEHHBIX CAMOCTOSTEIILHO UJIM COBMECTHO CO CBEP CTHUKAMM TP ¥ BBITIOJTHEHUN
XAMHYECKOTO IKCIEP UMEHTA, IMP aKTUIECKON pPabOoThI M0 MCCIIEIOBAHUIO CBOWCTB
M3y4aeMBbIX BEIIECTB, Peaan3alui yueOHOTo IpOoeKTa U (POp MyJIMPOBATh BHIBOIBI
10 pe3yJibTaTaM NP OBEAEHHBIX UCCIEAOBAHUN MyTEM COTJIACOBAHUS MO3UILIUK B
X0J1e 00Cy X 1eHUs 1 0OMeHa MHEHUSMHU.

OBiaieHue yHHBEP CAJTbHBIMY PEryJIsITUBHBIMHY 1€HCTBUSIMH

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBJIATh CBOK ITO3HABATEIBHYIO
NEATENIbHOCTD, Oomlpenensas €€ Lend M 3aJadyd, KOHTPOJIMPOBaTb U IO MeEpe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpeAjiaraéMblii ajJrOPUTM JEHCTBUN TIpH
BBITIOJITHEHUM YUYE€OHBIX UM HCCIEAOBAaTENbCKUX 3ajlady, BbIOMpATh HauboJiee
3 PeKTUBHBIN CIOCOO WX pelIeHUus ¢ YYETOM TMOJIYUYEeHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX P CAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JIESITENbHOCTH HA OCHOBE CAMOAHAIN3A U
CaMOOLICHKH.

HPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmerHbie pe3yabTaTbl OCBOEHMSI Kypca «OpraHuueckass XUMUSD»
OTp aXKaroT:

chOpMHUPOBAHHOCTh TPEACTABICHUA O XHWMHYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYyYHOU Kap TUHBI MUPA, POJIM XUMUH B TIO3HAHUY SBJICHUH MIPUP OJIbI,
B (OpMHpPOBAaHUU MBINIJICHUS W KYJbTYpPbl JUYHOCTH, €€ (hyHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOJUMOM JIJIs P €IICHUS TP AKTHUECKUX 3a/1a4 M SKOJIOTHUECKH
000CHOBaHHOT'0 OTHOIIEHHSI K CBOEMY 3/10p OBBIO U TP UP OHOM Cp €I€;

BJIAQJICHAE  CUCTEMOM  XUMHYECKMX 3HAHHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArAIOIIME MOHATUS (XMMHUYECKUM DJIEMEHT, aToOM, JJIEKTpOHHas
0001104YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, JIEKTP OO TPULIATEILHOCTh, X UMWY €CKast
CBA3b, CTPYKTYpHasi popmyia (pa3BEpHyTast U COKpall€HHas ), MOJIb, MOJISIpHas
Macca, MOJISIpHBIN 00BEM, YTIIepOTHBIN CKeleT, Gy HKIIMOHATbHAS TPYTINAa, P aIUKaJI,
U30MEp Usl, U30MEPBL, TOMOJIOTMYECKUH P 51T, TOMOJIOTH, YTJIEBOAOPO/IbI, KUCIIOPO/I U
a30TCOAEpIKAIIME COCAUHEHUsS], MOHOMEpP, IOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMSI); TEOPUM M 3aKOHBI (TEOpUsl CTpOEHUs



opraHuyeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKMM SI3BIK XUMHUHU; MUPOBO33PEHUECKUE 3HAHUS,
JeXKAIIMEe B OCHOBE IIOHMMAaHUSA INPUYUMHHOCTM U CUCTEMHOCTH XMMHUYECKHX
ABJICHUH, (AKTOJIOTUYECKHE CBEJEHUS O CBOWCTBaX, COCTaBe, MOJIYYEHUH U
0e301acCHOM HCIOJIb30BAHUU Ba)KHEWMIINX OpPTaHUMYECKHX BEUIECTB B OBITY H
IIP aKTUYECKOM eI TEIIbHOCTHU YEIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUHN BBISBIIATH XapaKTepPHbIC MPU3HAKU MOHATHH,
YCTaHABIHMBATh UX B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOINE MOHATHS TPH
OIMCAaHHUH COCTAaBa, CTP OEHUS U NP EBPALICHHI Op TAHUYECKUX COCANHEHUI;

c(OpMHUPOBAHHOCTh YMEHUH HUCHOJb30BaTh XUMHUECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
GbopMysl OpPraHMYeCKUX BEIIECTB U YpPaBHEHUM XUMHUYECKHX P eaKIItii,
M3TOTAaBJIMBATh MOJIEIM MOJEKYJ OPTaHUYECKUX BELIECTB IS MILTFOCTP AU UX
XMMHYECKOTO U TP OCTPAHCTBEHHOT'O CTP OCHUS;

c(OpMUPOBAHHOCTh YMEHHMI YCTAHABIMBATH MPHUHAAJIECKHOCTh H3Yy4EHHBIX
OpPraHMYECKHX BEIIECTB II0 MX COCTABY M CTPOCHUIO K OIpEIEIEHHOMY
KJaccy/Tpynne COeIMHEHUN (yIJIEBOAOPOIbI, KHUCIOPOA U a30TCOJepiKallye
COEIMHEHUS, BBICOKOMOJEKYJSIPDHbIE COEIUWHEHMs), aBaTh UM Ha3BaHUA IO
cucrematnyeckoii Homenknatype (IUPAC), a Takke NpUBOAUTH TpHUBHUAJBHbBIE
Ha3BaHMs OTAEIIBHBIX OPTraHMYECKMX BEUIECTB (STWIJIEH, NPOIMJIEH, alleTUJIEH,
STUJICHTIIUKOJIb, TIULEpUH, (HeHo, (hopMalbIerul, aleTalbJAeTu, MypaBbUHAS
KHCJI0Ta, YKCYCHas KUCIIOTA, OJICMHOBAsI KUCI0TA, CTeap MHOBAs KUCII0TA, TIIF0KO034,
(dpyKTO3a, Kpaxmal, Hei0J103a, TIULNH);

COpMUPOBAHHOCT, YMEHHUSI ONPEAENATh BHUIbl XMMHUYECKOM CBA3U B
OpTaHUYECKUX COEAUHEHNAX (OJUHAPHBIE U KP ATHBIE);

COpMUPOBAHHOCT yYMEHHSI NPUMEHSTh IOJOXKEHUS TEOPHUU CTPOCHUSI
oprannyeckux BemiectB A. M. Bytneposa fy1s1 00bsICHEHHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTP OC€HHUS; 3aKOH COXP aHEHHSI MAaCChI BELIECTB;

c(op MUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTpOEHHE, (PU3ndecKue
U XUMUYECKAE CBOWCTBA THUIMYHBIX NPEICTABUTEIECH pPa3JIMYHBIX KJIACCOB
OpPTaHUYECKHX BEIIECTB (METaH, 3TaH, THICH, P ONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTHUIOyTaaueH-1,3, 6eH301, METaHOJI, 3TAHOJI, STUJICHTIMKOJIb, TITUIEPUH, (EHOJ,
aleTajgbJerul, MypaBbiHas U YKCYCHasi KUCIOTBI, TJIFOK03a, Kp axMaJl, HEJIIF03a,
AMHUHOYKCYCHasl KUCIIOTa), WITIOCTP UPOBATh T€HETUUECKYIO CBA3b MEXIY HUMU
YPABHEHUSIMU COOTBETCTBYIOIIUX XWUMHUYECKHX PEAKIHMA C HCIOJb30BAHUEM
CTPYKTYPHBIX GOPMYII;

c(Op MUPOBAHHOCTb YMEHUS Xap aKT€PU30BaTh UICTOUYHUKHU YTIIE€BO10POAHOIO
CbIp b4 (HEPTh, P UPOJIHBIN ra3, yrojb), CHocoObI UX NIEp €p A0OTKH U ITP AKTUYECKOE
p UMEHEHUE NP OTYKTOB IIep €pabOTKU;

COpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYUCICHHUS MO XHUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA WU TP OJyKTa



P €aKIIMK IO U3BECTHBIM Macce, 00BEMY, KOJTUIECTBY OTHOTO U3 UCXOJTHBIX BEIIECTB
WJIY TP OJTYKTOB P €aKILIUH);

chOpMUPOBAHHOCTh YMEHHH BIIaJIeTh CHCTEMOM 3HAaHUH 00 OCHOBHBIX
METOIaX HAYYHOTO ITO3HAHUS, UCIIOJIB3YEMbIX B XUMUHU NP U U3YYECHUH BEIIECTB U
XUMUYECKUX SABJICHUM (HAOII0IeHNE, U3MEP €HUE, IKCIIEP UMEHT, MOJIETTUPOBAHUE),
WCIIOJIb30BaTh CHCTEMHBIE XHWMHWYECKHE 3HAHUSA JUIS TNPUHATUS PEIICHUUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMU M UX
[P UMEHEHUEM;

chopMUPOBAHHOCTh YMEHHI COOTIOTATh TP aBUJIA MTOJIb30BAHMS X MMHUYECKON
nocyoi u jgabopaTopHbIM 00OPYJOBaHHEM, a TaKXKe MpaBuiaa oOpaIreHus ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTP YKIMSIMHU IO BBITIOJTHEHUIO JTA00PATOPHBIX
XAMUYECKHUX OTIBITOB;

chOpMUPOBAHHOCTh yYMEHUW ITUTAHUPOBATh M BBIMOJHATh XHUMHYECKUA
AKCIIep UMEHT (TIp €Bp AlllEHUS OPTAHUYECKUX BEIECTB NP U HArp EBaHUU, IOy YCHUE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE P €AKI[UU OP TAHUYECKUX BEILIECTB,
JieHaTyparus 0€JIKOB TP U HATPEBAHUM, IIBETHBIE P €aKITMU OCJIKOB) B COOTBETCTBUU
C TMpaBWilaMUd TEXHUKU O€30MAaCHOCTU NpPHU OOpalleHUH C BEIIECTBAMU U
nabopaTopHbIM  00OpyAOBaHUEM, TPEIACTABISATH PE3YJbTAThl XHUMHUYECKOTO
JKCIiepuMeHTa B (opMe 3amucu yYpaBHEHUH COOTBETCTBYIOIIUX PEaAKIUNA U
(bopMyIMpPOBATH BBIBOIbI HA OCHOBE 3TUX P €3yJIbTATOB;

cOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uHPOPMAIMIO, TIOJyYaeMyld U3 pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOU
uHbopMaiuu, THTepHET U AP yTuX);

chOpMUPOBAHHOCTh yMEHHUH  CcOONIOJaTh MpaBuUja  DKOJOTHYECKH
1eNecoo0pa3Horo MoBeAeHUSI B OBITY M TPYIOBOM JESTEIHHOCTH B LENISX
COXPAHEHUS CBOETO 3J0POBbS M OKPY KAIOWIEH IPHUPOAHOU CPENbl, OCO3HABATH
OTIACHOCTh BO3JICMCTBHS HAa >KUBBIE OPTAaHU3MBI ONpPEACIEHHBIX OpPraHUYECKUX
BelecTB, moHuMasi cMbica mokasatens [1JIK, mosicHaTe Ha mpuMepax crnocoObl
YMEHBIIICHUSI W TPEAOTBpAIEHUS HX BPEIHOTO BO3JICHCTBHA Ha OpTraHm3M
YEI0BEKa;

JUIs 00yYarOIMXCS C OTpaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbS: YMECHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIA CHEeNnbIX W CIa0OBUASAIIMX OOyYarOMMXCS: yYMEHHE WCIOJIb30BaTh
penbedHo-ToYeuHyI0 cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu XuMUYecKux

bopmyL

11 KJIACC

HpeﬂMeTHI)IG pE3yabTaTbl OCBOCHHA KypcCa «06111351 N HCOPpTraHHUYCCKas
XUMHUS» OTP aKaroT:



cOpMHUPOBAHHOCTh TPEJACTABICHUN: O XHUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYUYHOU Kap THHBI MUPA, POJIY XMMHUH B IO3HAHUU SBJIECHUN IPUPO/JIBL,
B (OPMHUPOBAHUM MBIIIJICHUS W KyJIbTyphl JIMYHOCTH, €€ (yHKIMOHAIHHOU
I'PaMOTHOCTH, HEOOXOTUMOM ISl P CIICHUS TP AKTUIECKUX 3a7]a4 M SKOJIOTUIECKH
000CHOBaHHOT'O OTHOIIICHHSI K CBOEMY 3/10P OBBIO U TP UP OIHOM Cp €7I€;

BJIAJICHUE CHCTEMOW  XHUMHYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAOMINE TTOHATHS (XMMHYECKHM 3JI€MEHT, aTOM, M30TOIl, S-, p-, d-
ANEKTPOHHBIE OpPOWTATM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJSPHBI 00BEM,
BAJICHTHOCTb, JIEKTP OOTPUIATEILHOCTh, CTENIEHh OKUCJICHUS, XUMUYECKas CBS3b
(KOBaJICHTHAs, HOHHAS, METAJUIMYECKAs!, BOJIOPOIHAS ), Kp HCTAJINYECKAs P CIIETKA,
TUNBl ~XUMUYECKHX PEAKIUH, pacTBOP, OAJIEKTPOJUTHI, HEIIEKTP OJIUTHI,
ANEKTP OJIUTHYECKAST JTHUCCOLMAIMS, OKHCIHUTEIb, BOCCTAHOBHUTEIH, CKOPOCTh
XAMHYECKON peaKlud, XUMHYECKOE PaBHOBECHE); TEOPHH M 3aKOHBI (Teopws
BJIEKTP OJIUTUYECKOW aucconmanuu, nepuoanuecknit 3akon . M. Menneneesa,
3aKOH COXPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U TP €BP ALICHUS SIHEP TUH
MpU XUMHYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUM SI3BIK XUMUH,
MHP OBO33PEHUYECCKUE 3HAHUS, JICKAIIUE B OCHOBE NMOHHMAaHHUS NPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PaKTOJOTHUUECKUE CBEIEHHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U 0€30MIaCHOM UCIIOJIb30BAHUHU BAXKHEUIITUX HEOP TAHUYECKUX
BEIIECTB B OBITY U TP AKTUYECKOU J1EATEIbHOCTH YETIOBEKA;

cOpMHUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepPHBbIC MPU3HAKKA MOHATHH,
yCTaHaBJIMUBATh UX B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIIHUE TTOHATUS TIPU
OTNMCAaHUM HEOP TAHWY €CKHUX BEILIECTB U MX TP €BP AlLICHUH;

c(OpMHUPOBAHHOCTh YMEHUH HCMHOJH30BATh XUMHUECKYI) CHUMBOJIMKY IS
coctaBieHuss (GOPMYJ BEIMIECTB W yPaBHEHUH XUMHYECKHX P eEaKIIHi,
cuctematuueckyro HoMeHKIaTypy (IUPAC) u TpuBHUaibHbIe HA3BaHUS OTAEIBHBIX
HEOpTAaHUYECKUX BeIIeCTB (yrapHbId ras, YTJIEKUCIBIA ra3, aMMHaK, ramiéHas
M3BECTh, HETaIéHast N3BECTh, TUTHEBAS COJa, TUPUT U AP YTHE);

chOopMUPOBAHHOCTh YMEHHH OIIP €ACIIATh BAJICHTHOCTD U CTENIEHb OKHUCIICHUS
XAMHUYECKHX AJIEMEHTOB B COEAMHEHUSIX Pa3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
cBsA3M (KOBaJI€HTHAsI, HOHHAS, METaJIJINYeCcKas, BOJOPO/IHAS) B COSTMHEHUSIX, THII
KpUCTAJIJIUYECKON PEeMIETK KOHKPETHOTO BEIeCTBa (aTOMHAas, MOJIEKYJIIpHas,
MOHHAsI, METAJUTUYECKas ), XapaKTep CPeibl B BOJHBIX PAaCTBOpPaxX HEOP TaHMUECKUX
COCJIMHEHU;

chopMUPOBAHHOCTh YMEHUI yCTaHaBJIMUBATh TP MHA1JIEKHOCTh
HEOPTAaHWYECKUX BEIIECTB IO HMX COCTaBY K OMNpeEAeIEHHOMY Kiaccy/Tpyre
COCIMHEHMH (TP OCThIE BEIIECTBA — METAJIBI U HEMETAJLIIbI, OKCUIbI, OCHOBAHUS,
KHUCIOThI, aM(bOTEP HbIE TUAPOKCU/IBL, COJIH);

chopMUPOBAHHOCTh YMEHHI PaCKpbIBaTh CMbBICI MIEP MO IUYECKOTO 3aKoHa /.
N. MenneneeBa u 1eMOHCTP UPOBATH €r0 CUCTEMATU3UPYIOIILYIO, OO bSICHUTEIbHYIO
U TP OTHOCTUYECKY 0 (PYHKIINU;



cOpMHUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh JIICKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKMX »djieMeHTOB 1—4 mnepuonoB Ilepuonuueckoid cHUCTEMBI
xuMudeckux 3nemMeHToB JI. M. MeHneneeBa, MCHonb3ys MOHATHSA «S-, p-, d-
AJIEKTP OHHBIE OPOUTAIINY, «IHEPTETUUECKHE P OBHINY, 00 BACHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHMYECKUX 3JIEMEHTOB U MX COCIMHEHHI MO MEepHoaaM U
rpynnam [lep nommyueckoit cucteMsl XUMAYECKUX 3J1eMeHTOB []. 1. Menaeneena;

cOpMHUPOBAHHOCTh yMEHHIl  XapakTepu3oBaTh (OMHMCHIBATh) OOIIHE
XAMUYECKHE CBOWCTBA HEOPTAHMYECKMX BEIIECTB PAa3JMYHBIX KJIACCOB,
MOJITBEP )K/1aTh CYILIECTBOBAHUE T'€HETMYECKOW CBA3M MEXAY HEOPTaHWYECKUMU
BEILIECTBAMU C MIOMOIIbIO0 YpABHEHU COOTBETCTBY IOIIIUX X UMWY ECKUX P €aKIUH;

chOpMUPOBAHHOCTh YMEHHSI KJIaCCU(PHUITUPOBATh XUMHUYECKUE PEAKIIUH TIO
Pa3IMYHBIM MIPU3HAKAM (YHCIY M COCTaBY pEarupyroIlMx BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEIEeHEH OKHCICHMs 3JIEMEHTOB, 0OPaTUMOCTH
pEaKlnu, y4acTHIO KaTallu3aTopa);

chOpMUPOBAHHOCTh YMEHUN COCTAaBJISITh YPaBHEHMsS PEaKIM P a3IudHbIX
TUTIOB, MOJIHBIE U COKPaIllEHHbIC YP aBHEHUSI P €aKIIMii HOHHOTO 0OMEHa, YUUThIBas
YCIIOBUS, TP U KOTOPBIX 3TH P CAKIUUA UTYT 10 KOHIIA;

chOpMUPOBAHHOCTL YMEHHMM TMPOBOJAUTH PEAKIMUH, TOATBEP KIAIOIIIE
KAYECTBEHHBIM COCTAB PAa3JMYHBIX HEOPTAHWYECKUX BEIIECTB, PAacClO3HABATh
OTIBITHBIM ITyTEM MOHBI, P UCY TCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOP TAHUYECKUX
BEILIECTB;

cOpMHUPOBAHHOCTh YMEHHUH PAacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIIHHBIX PEAKIIMH TMOCP €ACTBOM COCTaBICHUS AJIEKTP OHHOTO Oaanca
ATUX P CAKIINM;

c(op MUPOBAHHOCTh YMEHHUI 00BSACHATH 3aBUCUMOCTh CKOPOCTH X IMHYECKOM
pEaKIuy OT Pa3INUHBIX (PAKTOPOB; XapaKTep CMEIIEHUS X UMHYECKOTO P aBHOBECHS
B 3aBUCHMOCTH OT BHEITHET0 Bo3aeicTBus (p unimm Jle [llaTense);

chOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHWMHUYECKHE TP OIECCHI,
JIeKaI[Me B OCHOBE TP OMBIIIJICHHOTO MOJYUYEHUsI CEpHOM KHUCIOThI, aMMHaKa, a
TaKke CPOpMHUPOBAHHOCTh MPEACTABICHUNA 00 OOIMX HAYYHBIX IPHHIUIAX H
AKOJIOTUYECKHX P 00JIeMaxX X UMWY €CKOTO P OU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCICHHS C HCIIOJIb30BaHUEM
MTOHSATHS «MacCOBas J10J15 BEIIECTBA B pACTBOPE», 00HEMHBIX O THOIICHHM ra30B MPH
XMMHYECKUX PEaKIUIX, MAaCcChl BelleCTBa WU O0BbEMa ra3oB MO HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJTHOTO U3 YUACTBYIOUIMX B P EaKIUU
BELIECTB, TEIUIOBOIO 3(pdekra peakinu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILIECTB, P €BP AllICHUS U COXP AHECHUSI SHEPTUH;

chOopMUPOBAHHOCTh YMEHUI COOTI0IaTh TP aBUJIA MTOJIb30BAHMS X UMUYECKOM
nocy1oi U 71a00paTopHbIM OOOpPYIOBAHUEM, a TAKXKE MpaBuia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO J1a00PATOPHBIX
XAMHUYECKHUX OTIBITOB;



COpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBHINOJHATh XUMUYECKHUI
AKCHEPUMEHT (pa3JokKeHUe Mep OKCHaa BOJAOPOIa B MPUCYTCTBUM KaTalnu3aTopa,
OTpEICTICHNE Cpelbl PAacTBOPOB BEIIECTB C IMOMOINIBI0 YHHUBEP CAJIBHOTO
WHAUKATOP A, BIUSHUE Pa3INYHBIX (AaKTOPOB HA CKOPOCTh XUMUYECKOH P €aKITHH,
peaKIMu MOHHOTO OOMEHAa, Ka4eCTBECHHBIC PEaKIUd Ha CyJb(aT-, KapOoHaT- |
XJOPUA-aHUOHBL, HA KaTHOH aMMOHHUS, PEIIEHUE IKCIep UMEHTAIBHBIX 3a/1a4 TI0
temaM «Metamne» U «Hemerannb») B COOTBETCTBUU C TMpaBUIIaMU TEXHUKH
0€30MacHOCTH MTPH 00p allIEHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBaHHUEM,
NP EACTABISITh PE3YyJIbTaThl XUMHYECKOTO OJKCIepUMEeHTa B (opMe 3amucH
ypaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U POPMYITHUPOBATH BBIBOABI HA OCHOBE JTHX
pE3yJIbTaTOB;

COpPMUPOBAHHOCTh YMEHHA KPHUTUYECKH AHAIU3UPOBATh XUMHUYECKYIO
nHpOpMAIMIO, TIOJy4aeMyld M3 pas3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIWKU, THTep HET U Ip yTHX);

COpPMUPOBAHHOCT, ~ YMEHHH  COONIOAATH  MpaBWia  DKOJOTHUYECKU
1enecoo0pa3sHoro TMOBeNEeHUsT B OBITY M TPYAOBOM ACSITEIBHOCTH B IIETSX
COXPAaHEHUs CBOETO 370POBbSI U OKP Y KAIOIIEH MPHUPOTHONU Cpebl, 0CO3HABATH
OTIACHOCTh BO3JICHCTBUS HA KHUBBIE OP TaHU3MbI OTIPEACIEHHBIX BEIIECTB, TOHNUMAs
cmbicn mokazatens IIJIK, moscHATh Ha mpuMepax CHOCOOBI yMEHbBIICHUS U
Ip €A0TBPAIIEHUS UX BP €IHOT'0 BO3ICUCTBHS HA OPTAHNU3M UEI0OBEKA;

111 00y4YaronMXcsi C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS: YMEHHUE
OpUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaxX IMO3HAHHS BEUIECTB U
XUMUYECKUX SIBJICHUM;

IS CHENbIX MW CcIaboBUASIMX OOyYaronmxcs: yMEHHE HCIIO0Ib30BaTh
penbedHO-ToYeuHyIO crucTeMy oOo3HadeHuit JI. bpaitns nis 3anucu XUMUIECKNX

bopmyI.



