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MOSICHUTEJBHAS 3AIIMCKA

[IporpaMMa IO XHMHM Ha YpPOBHE CpeiHero ofmero obpa3oBaHHsA
paspaGoTana Ha ocHoBe QefepalbHOro 3akoHa or 29.12.2012 Ne 273-@3 «06
obpazosanuu B Poccuitckoit Denepamumy», TpeOOBAHUH K Pe3ynbTaTaM OCBOCHHUS
demepanbHON 06pa30BATENBHOM [IPOrpaMMBI CPEIHETo O0Iero 00pa3oBaHMUs
(POII  COO), mupencraBieHHBIX B ~ DenepalbHOM — TOCYNapCTBEHHOM
obpaszoBarensHoM cramapre COO, ¢ yu€roMm Konrmemnuun mpenogaBaHus
y4eOHOro mpeaMera «XWMUA» B 00pa30OBATCIbHBIX OPraHU3AIUAX Poccutickoit
denepaluy, peATM3YIONMX OCHOBHBIE O0pasoBaTeNbHBIE IPOrPaMMbL, U
OCHOBHBIX TONOKeHH# «CTpaTermy pa3BUTHs BOCIHTaHMA B Poccuiickon
Degeparmu Ha mepuox g0 2025 romay (Pacniopspxenne [lpaButenscta PO oT
29.05. 2015 Ne 996 - p.).

OCHOBY IOIXOMOB K pa3paboTke MPOrpaMMbl IO XMMHH, K ONPCICNICHUIO
ob1el cTpaTerny oOydeHus, BOCIUTAHNS U PA3BUTHs O0YJaIOMIMXCS CPeICTBAMM
yuyebHOro npeamera «Xumus» st 10—12 xraccos Ha 0a30BOM ypPOBHE COCTaBHIIU
xoHuentyansuele mojoxerust ®I'OC COO o B3auMO0OYCIOBICHHOCTH Lenew,
COZepKaHUs, pe3yNbTaToB 00ydeHHMs W TpeOOBaHWM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHIECKOe oOpa3oBaHue, TTOJIydaeMoe BEIITY CKHUKaMHU
06111e06pa3oBaTeNbHON  OpraHM3al[My, SABJIAETCS HEOTHEMIEMOH YaCThIO KX
obpasoBanHocTH. OHO CIyXKHT 3aBEpIIAIONIMM 3TalloM pealusaluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LEHHOCTEH, NPHUCYIIHX
[IeJJOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHMs. OJTH IEHHOCTH KacaroTes
TO3HAHWS 3aKOHOB IPUPOIB], GOPMUPOBAHIL MAPOBO33PEHUS U OOIICH KyIBTypEI
yejoBeKa, 4 TaKKe OJKOJNOTMYecKd OOOCHOBAHHOTO OTHONICHMS K CBOCMY
370pOBBIO ¥ TIPUPORHOHM cpene. Peammsyercs XHUMHIECKOS obpa3oBaHue
o6yJaroIuMxcs Ha ypOoBHE CpelHero obmero odpasoBaHUs CPEACTBAMU y4e0HOTO0
npenMeta «XHUMHs», COJEpPKAaHWE U IOCTPOCHHE KOTOPOro ONpeleNeHBl B
IporpaMMe IO XHMHHM C Y48TOM CHeIMQUKM HayKd XUMHH, €€ 3HAYCHHA B
IO3HAHWAM TIPUPONBI M B MaTepHAIbHOM JXKM3HM OOILIECTBA, @ TAKXKe C yIETOM
o6ImuMX TIeJed M IPHUHIWIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUC
CHCTeMBI cpeiHero obmero obpazosanus B Poccuiickor DeaepannH.

XUMHS KaK 3JIeMEHT CHCTEMBI eCTeCTBEHHBIX HayK HIpaeT oco0yro poib B
COBPEMEHHON ITMBUJIM3AINY, B CO3aHUH HOBOW 0asbl MaTePHaNbHOU KyJIBTyDBL.
Ona BHOCHT CBOH BKIAn B (HOPMHPOBAHUE PALMOHAIBFHOI'O HAYYHOTO MBIIUICHHA,
B CO3aHHe IeJIOCTHOrO IPEICTaBICHU 00 OKpYyJKaroIlleM MHpE Kak O €IUHCTBE
IPUPOILl ¥ YeloBeKa, KOTOpoe (opMUpyeTcss B XMMHH Ha OCHOBC TOHMMAaHWA
BEI[ECTBEHHOI0 COCTaBa OKPY’KAIOIIEro MMpa, OCO3HAHWA B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIeCTB, KX CBONCTBAMM M BO3MOXKHBIMHU 00aCTAMU MPUMEHEHI.



TecHO B3aMMOJENUCTBYS C APYTHUMU €CTECTBEHHLIMK HAyKaMH, XUMHUS CTalla
HEOThEeMIIEMOH YacThI0 MAPOBOM KyJIbTYPHI, HEOOXOUMBIM YCIOBHEM YCIICIITHOIO
TpyZla ¥ JKMU3HH KaxHoro w€iueHa obmectsa. CoBpeMeHHas XUMHsA KaK HayKa
co3umaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HaIpaBiieHa Ha pEeLICHUe
ITOGANBHBIX TPOOTEM YCTOWYHBOrO pPa3BUTHS HEIOBEYECTBA — CBIPHEBOH,
SHEpPreTHIECKOM, MUIIIEBON, SKOJTOTHIECKOH Oe30I1aCHOCTH U OXPaHBI 3[0POBBA.

B COOTBETCTBHH C OOIIMMM ILENSMH W MPUHIMIAMH CpPEeJHEro oOLIero
o6pazoBarus cozepxkanue npeamera «Xumus» (10-12 xaccel, 0a30BbIN yPOBEHb
M3yYeHHs) OPUEHTHPOBAHO [IPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IIOATOTOBKY
obyJaromuxcs, HEOOXOMUMYIO MM JUIS  BBIPAOOTKH  MHMPOBO33PEHTECKUX
OPHEHTHPOB, YCIENIHOTO BKIIOYEHMS B OKU3Hb CONUYMA, IIPOJOJDKCHUS
06pa30BaHMs B PA3INIHEIX 0OIACTSIX, HE CBI3aHHBIX HETIOCPECTBEHHO C XMMHEH.

COCTaBIAIOIAMY TIpeaMeTa «XUMUS» SBIAIOTCA 0a30Bble  KypCeBI —
«Opranvueckas xuMuss»y u «OOmas ¥ HeopraHWYecKas XHMHSD), OCHOBHBIM
KOMITOHEHTOM COJIEPKaHMs KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHWI [0 HEOPraHWYEeCKOl XUMHUH (C BKIIFOUCHHMEM 3HAHWH M3 OOIIel XUMUK) U
opraHugeckol xumun. PopMHUpPOBaHWE NAHHOM CHCTEMbl 3HAHMH NPH M3Y4CHUH
mpeaMeTa OBeCIedrBaeT BO3MOXHOCTh DACCMOTPEHHMS BCEr0 MHOroobpasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHH, 32aKOHOB ¥ TEOPUH XUMHUU.

CrpyKTypa cofmepxkanus Kypcos — «OpraHmdeckas xumus» u «OOmas u
HeopraHw4eckas XuMHs» CcHOpPMHpOBaHA B IPOTpaMMe IO XMMHH Ha OCHOBE
CHCTEMHOIO TIOAXOJa K U3ydeHHIo yueOHOro Marepuana u 0OycloOBIIeHa
WICTOPUYECKM  OOOCHOBAaHHBIM ~ Pa3BUTHEM  3HAHUH  HA  OMPE/eNICHHBIX
TeOpeTHUeCKHX ypPOBHSX. Tak, B Kypce OpraHH4YecKod XHMMHUM BeIIeCTBa
pacCMaTpPUBAIOTCS HA YPOBHE KIACCHYECKOW TEOPHH CTPOEHHS OpraHMuecKHX
COeNWHEeHnH, a Takke Ha YpPOBHE CTEPEOXHMHYECKHUX M DJICKTPOHHBIX
mpejcTaBIeHui o crpoeHnmu BemecTB. CeeneHms 00 H3ydaeMbIX B Kypce
BeIecTBax MAIOTCSI B Pa3BUTUU — OT YIIIEBOLOPOIOB JIO CIOKHBIX OHOIOIUIECKH
AKTUBHBIX COEIWHEHWH. B Kypce OpraHM4ecKOd XHMHUU TIOJIy4alOT Da3sBUTHE
cOpMHpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIero 00pa3oBaHHA IEPBOHAYATBHBIC
TIpeJCTaBNEeHUs O XUMUYECKOH CBA3M, KIACCH(QUKAI[MOHHBIX IIPU3HAKaX BEIIECTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XMMUYIECKON PeaKIUU.

[Tox HOBBIM YITOM 3peHWs B IpeaMeTe «XuMus» 0a30BOro ypOBHA
paccMaTpUBaeTCs W3ydeHHBIl Ha YpOBHE OCHOBHOTO OOLIEro 00pa3oBaHus
TeOpeTHUecKui MaTepral U (aKTOJOTHYECKHEe CBEJCHMA O BEIIECTBAX H
XAMUYECKOH peakIuid. Tak, B 4acTHOCTH, B Kypce «OOmmas U HEOopraHWIeCKas
XAMAS» OOYYaIOIMMCsl TIPEAOCTABIAETCS BO3MOXKHOCTH OCO3HATh 3HAHCHHC
MePHOIMEECKOT0 3aKOHA C OBIIETEOPETHIECKUX W METOMOIOIHYEeCKUX TO3HIUH,



raybxe IOHATH WCTOPUYECKOe M3MEHEeHHe QYHKIWM JTOro 3aKkoHa — OT
06001aromnei 10 00BACHSIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucreMa 3HAHHM O BaXXHEUIIMX BEIIECTBaX, X COCTaBe, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHH, a TaKKe O XMMHMYECKUX DPEaKIMsX, UX CYIHOCTH H
3aKOHOMEPHOCTSX [IPOTeKaHHs HOIONHAeTCA B Kypcax 10-12 kiaccoB ajeMeHTaMH
COlep)KaHUs, MMEIOUMY KyJIBTYPOIOTHYECKHH ¥ TPUKIANHOK Xapakrep. OTH
3HaHWA CIIOCOOCTBYIOT NOHMMAaHHIO B3aMMOCBS3H XHMHHU C OPYTMMM HayKaMH,
DACKpBIBAIOT €€ POJIb B [IO3HABATEILHOM M MIPAKTUYECKON NS TENBHOCTH YeJI0BEKa,
CIIOCOBCTBYIOT BOCITMTAHHIO YBAKEHHS K IIPOIIECCY TBOPYECTBA B 00IACTH TEOPHH
¥ MPAKTHUECKUX MPUWIOKEHUH XMMHUH, TIOMOTaOT BBIITYCKHUKY OPHEHTHPOBATEBCS
B OOINECTBEHHO W JHYHOCTHO 3HAUMMBIX IIpoOJieMax, CBS3aHHBIX C XHMHEH,
KPUTHYECKA OCMBICIMBATH WH(QOPMAIMIO ¥ MPUMEHATH €€ IJIA IIONOJIHEHMS
3HAHUM, pEeNIeHNs WHTEIUIEKTYalbHbIX U OKCIIEPHMEHTATIbHBIX HCCIIEI0BATEIBCKUX
3amad. B IemoMm cofepkaHue y4eOHOTO IpeaMeTa «XHMHS» NaHHOTO YPOBHA
W3yYECHUS OpPUEHTHUPOBAHO Ha dbopmupoBaHue y o0yJarommxcst
MUPOBO33PEHIECKOM OCHOBBI UL IIOHMMaHHA (QUIOCOPCKAX HIEH, TaKMX Kak:
MaTepuanrbHOe ~ eIMHCTBO  HEOPraHWYecKOro M OpPraHM4ecKoro  MHpa,
00YCIIOBIEHHOCTh CBOWCTB BELIECTB WX COCTaBOM M CTPOCHHEM, MTO3HABACMOCTD
IPUPONHBIX SBIEHWM MyTEM OKCIIEPUMEHTA M PEUICHUs HPOTUBOPEIMH MEXITY
HOBBIMHU (DaKTaMHU U TEOPETUYECKUMMHU IIPEIITOChIIKaMH, OCO3HAHWE POJIH XUMUHU B
pelleHMM  SKOJOTWYECKHX — LpobieM, a Takke IpolneM cOepexeHus
SHEPreTHYECKUX PECYPCOB, CHIPBsI, CO3/IaHMs HOBBIX TEXHOIOTHH 1 MaTEpPHAOB.

B ruraHe pemieHuWs 3aad BOCIMTAHHS, pPa3BUTHA M COLHAIHA3ANNN
00y4JaroImuxcsl TPHUHATEIE IIPOrpaMMOW MO XHMHMU TOAXOIBl K ONpPEHCTICHHUIO
COJEp)KaHWss ¥ IIOCTPOEHHUS IIpenMeTa IpelyCMaTpUBAOT bopMupoBaHUe
YHUBEPCANBHBIX y4eOHBIX JIEMCTBUH, MMEIOIINX 0azoBoe 3HA4YeHHE I
PasTMYHEIX BHIOB JEATENBHOCTH: pEIleHWs MpoOieM, IIOMCKa, aHaIu3a H
06paboTKy HHPOPMALAH, HEOOXOTUMBIX JUIS TPHOOPETEHHS OIIBITa IIPaKTUYECKON
U WCCIIEIOBATENBCKON JIEATENbHOCTH, 3aHUMAIOLIE BaXHOEC MECTO B IIO3HAHWH
XAMUU.

B mpakThke TpernofaBaHWsd XUMHM Kak Ha ypOBHE OCHOBHOTO oO1ero
06pa30BaHKs, TAK U Ha YPOBHE CPeJHEro obIero odpa3oBaHus, IIPH ONPEAETCHIN
COZIEPIKATENbHOM XapaKTEPUCTHKU IleJled HU3y4eHHS IIPEAMETa HalpaBICHHCM
IepBOCTETIEHHON 3HAYMMOCTH TPaJUI[MOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HayKd Kak o0JIacTH COBPEMEHHOI'O €CTECTBO3HAHHA, TIPaKTUYECKON
NeSTeTbHOCTH YeloBeKa W KaK OHOTO M3 KOMIIOHEHTOB MHPOBOH KymbTypsl. C
METOIMUECKOH TOUKHM 3pPEHHs TAKOW IMOIXOM K OIPENENICHHUIO Lejed H3yYeHHUs
[IpeaMeTa SIBIISETCS BIIOJIHE OITpaBIaHHBIM.



CornacHo IaHHOM TOYKE 3PCHUs TJIaBHBIMU LEIAMH H3y4YEHHs IpeaMeTa
«Xumus» Ha 6azoBoM ypoBHE (10 —12 KI1.) ABIAIOTCA:

o (GOpPMHpOBAaHHE CHCTEMBI XMMHWYECKMX 3HaHMM KaK  BaXHEHIIeH
COCTaBJISIOIIEH eCTECTBEHHO-HAYYHON KapTWHBI MHpa, B OCHOBE KOTODPOH
JeXaT KJIIOUeBLIe MOHATHS, QyHIaMeHTalIbHbIE 3aKOHEI U TEOPUH XWMHH,
OCBOEHHE sI3BIKA HAyKH, YCBOGHHE M IIOHHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIe NI MHPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIJIEHHE C HCTOpHeH
UX Pa3BUTHUS U CTAHOBIICHUS,

e (opMHpOBaHHE W Pa3BUTHE NPEICTABIECHHUN O HAYYHBIX METOJaX [IO3HAHUA
BEIIECTB M XWMHUYECKMX PpEaKi(ii, HEOOXOAMUMBIX N IIPHOOpETEHHS
YMEHHUH OpUEHTHpPOBAThCS B MHpPE BEIIECTB M XMMHUUECKUX SIBIIEHUH,
MIMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUIECKON U TOBCEAHEBHON JKU3HHU;

o pa3BHUTHE YMEHHMH ¥ CIIOCOOOB IEATEITBHOCTH, CBA3AHHBIX C HAOIIOICHHEM U
0OBSICHEHHEM XWMUYECKOI0 OKCIIEpUMEHTa, COOMIOAEHHEM  IIPaBUI
6e30I1aCHOr0 00paIleHus ¢ BeIleCTBAMH.

Hapsmy ¢ 3TM, colepikaTelIbHas XapaKTepUCTUKa [eJIeH U 3a1ad U3ydeHHs
TIpeaMeTa B IporpaMme [0 XUMUH yTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBHH
C HOBBIMH NIPHOPHTETAMHU B CHCTEME cpelHero obmiero obpasosarust. CeronHs B
MpenojaBaHuy XAMHM B  OONbIIEH  CTermeHW OTHares  NPEMTOYTeHHE
MPaKTHYECKOM KOMIIOHEHTE COJEpXaHus OO0ydeHus, OpHEHTHUPOBAaHHON Ha
TIOATOTOBKY BBIIIYCKHHKA 001e00pa3oBaTeIbHON OpraHU3alliy, BIAJCIOIIETO HEe
Ha0OpOM 3HaHHW#, a (QYHKIHOHAILHONM I'PaMOTHOCTBIO, TO €CTbh criocobaMu u
YMEHHUSIMH aKTUBHOTO IIOJMy4eHMs 3HaHHM ¥ MPUMEHEHUSA UX B peaslbHOM KU3HU
IUTSE peIleHNsI TPaKTUIEeCKUX 3a1a4.

B cBA3M C OTMM IIpH W3YYEHUH IpeaMmera «XUMHUS» ITOMHUHHpPYIONIEE
3Ha4YeHKe MPUOOPETAIOT TaKKe LENU U 3a/1a9H, KaK:

afanTalys 00ydYarouXCsl K yCIOBUAM IUHAMUYHO Pa3BHBAIOIIEr0Csd MHUPA,
GopMHupOBaHWEe  HUHTENNEKTyalbHO  PasBUTOM  JMYHOCTH, FOTOBOH K
caM00OPa30BaHUI, COTPYIHUUECTBY, CAMOCTOSATEIbHOMY MPHHATHIO TPAMOTHBIX
pelIeHnH B KOHKPETHBIX XU3HEHHBIX CUTYallWsX, CBA3aHHBIX C BEIIECTBAMU U HX
[IpUMEHEHHUEM;

GopMupoBaHre y OOYyJaroIIMXCsi  KIIFOUYCBBIX  HABBIKOB (KITFOUEBBIX
KOMITCTEHIIMH), MMEIONMX YHUBEpCallbHOE 3HAUeHWe [UI Pas3/IMdHBIX BHIIOB
IeSITETIbHOCTH: PeIleHHs mpobiieM, [OKMCKa, aHanmusa U 00paboTKu uHbopMaIuy,
HeOOXOMUMBIX I IPHOOpETeHHs OIbITa [eATETbHOCTH, KOTOpas 3aHHMaeT
BAYKHOE MECTO B TMO3HAHMH XWMHH, a TakKXKe [UIs OLEHKA C IIO3MIUHA
SKOJIOTMUECKOM Oe30MIaCHOCTH XapaKTepa BIWSHMS BEIIECTB W XUMHYECKHX
IPOIIECCOB HAa OPraHU3M YeJOBEKA U IIPUPOIHYIO CPeLy;



pa3BUTHE II03HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CITOCOGHOCTEH 00YUAOIIMXCS: CIIOCOOHOCTH CaMOCTOATENIBHO IPHOOpETaTh HOBEIE
3HAHMS 110 XUMHUH B COOTBETCTBHUHU C KM3HEHHBIMU ITOTPEOHOCTAMHU, KCIIOIE30BATH
COBpeMeHHBIe MH(QOPMALMOHHBIE TEXHOIOIMHU JIS TIOMCKA W aHanu3a y4eOHOH
Hay4YHO-IIOITYSIPHOW HHPOPMAIMK XUMHUYECKOTO COICPIKaHNU;

(GOpPMHUpPOBaH¥E U Pa3BUTHE y 00yJArONUIUXCsl ACCOLMATHBHOTO 1 JIOTHIECKOTO
MBIIILIEHHAS, HAOIOIaTeNbHOCTH, COOPAHHOCTH, AKKyPaTHOCTH, KOTOPEIE 0COOEHHO
HeOoOXONUMBI, B YacTHOCTH, IPHW IJAHUPOBAHUU M IIPOBEJICHUM XUMHYECKOIO
SKCTIEPUMEHTA;

BOCIMTaHHe Yy oOydarormmuxcs yOeKIEHHOCTM B T'yMaHWCTHYECKOH
HAIPABIEHHOCTH XVMHH, €€ BAKHOM PONM B DEIIEHHH IIOOATBHBIX poOnem
PALMOHANLHOTO TIPUPOIOIIOTE30BAHMS, MOIOIHEHHS SHEPTeTHIECKUX PECYPCOB 1
COXpaHEeHHs MPUPOJHOTO DPABHOBECHS, OCO3HAHMSA HEOOXOMMMOCTH OEpexHOro
OTHOLICHMS K TIPUPOJE W CBOEMY 3I0POBBIO, a TaKKe IPUOOpPETEHUs OIbITa
WCIIOJB30BAHMS ITIONYYEeHHBIX 3HAHMM Ui IPUHATHA TIPaMOTHBIX DCLICHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMHU SBICHUSIMU.

B yueGHOM IUIaHe CpefHero o0Iiero o6pa3oBaHms MpeIMeT «XHUMHUAY
6a30BOr0 YPOBHS BXOJWT B COCTaB IIpeJMeTHON obsacTu «ECTeCTBEHHO-HAy HbIC
TIPEAMETEI.

OB1Ilee 9MCIIO0 YaCOB, OTBEISHHBIX [l H3YUSHHUs] XUMUH, Ha 6a30BOM ypOBHE
cpemHero obImero 06pa3oBaHus, COCTaBNAeT 68 yacoB: B 10 kmacce — 17 gacos (0,5
yacoB B Hexelo), B 11 kmacce — 34 uaca (1 9ac B Hememo) u B 12 xiacce — 17
gacos (0,5 4acoB B HEZIEIO).



COJIEPKAHUE ObYUYEHMA
10 KJIACC
OPTAHUYECKAS XUMMSI

TeopernyecKkue OCHOBbI OPraHHYeCKON XHMHUH

ITpeaMeT opraHdecKod XUMHHU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B
MOy4eHHH HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOCHMS OPraHuveCcKuX
coemuuennit A. M. ByTneposa, eé ocHoBHbIe mON0XKeHHS. CTPYKTypHbIe GOPMYIIBI
OpPraHMYECKMX BEIECTB. 1 OMOJOTHsA, H30Mepust. XHUMHYECKas CBA3b B
OpraHW9YecKUX COEIUHEHHUIX — OJIMHAPHbIC ¥ KPAaTHBIE CBA3H.

IIpesicTaBIeHHe O KIacCH(pUKAIlMy OpraHudeckux BellecTs. HomeHkmaTypa
OpPraHWYEeCKHX COeIMHEHHH (CHCTeMaTWdecKas) ¥ TPUBHAlbHBIC HA3BAHWA
Ba)KHENIIUX IPECTaBUTENeH KIIacCOB OPraHUIEeCKUX BEIECTB.

DKCIIEpPAMEHTANBHBIE METOAbl H3YYeHHs BEIIECTB M MX [pPEBpalleHHH:
O3HAaKOMJIEHHE C O00paslaMi OpPraHWYECKMX BEIIECTB U MaTepuanamu Ha HX
OCHOBE, MOJEIAPOBAHUE MOJIEKY] OpPraHWYECKHMX BENIECTB, HAOIMOJICHHE U
OIMUCAHNE JIeMOHCTPAIIMOHHBIX OIIBITOB II0 IPEBPAIICHUIO OPraHUIECKUX BEIIECTB
[IpY HarpeBaHWH (IUIaBNIeHNe, OOYTIMBAHUE W TOPEHKE).

YrieBonopoasl

AJIKaHBI: COCTAB M CTPOEHWE, TOMOJIOTHYEeCKMH psn. MeTaH u 3TaH —
IpOCTeHIIre IPEACTABUTENH ANKaHOB: (QU3MYSCKHE U XHMHUYIECKUC CBOMCTBA
(peakuum 3aMelleHHss U TOPEHHMs), HAXOXJAeHWEe B IIPUPOAS, IOIyTIeHHE H
[IpUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHME, TOMOJOTHUECKHH PN, OTHICH U MPOIUICH —
IPOCTEHIIME MPEICTABUTENH ANKEHOB: (GU3MYSCKHE M XUMWIECKHE CBOMCTBA
(peakIuu TUIPUPOBAHKS, TalOTEHWPOBAHUSA, THAPATAlliM, OKUCICHHA H
[IOJINMEPHU3AIUH ), IIOIyYEHHE U HpHMeHeHﬁe.

Ankanuensl: OyTagueH-1,3 u merunOyTtagueH-1,3: CTpoeHue, Ba)KHEHIIHE
XVMHWYECKHe CBOHMCTBA (peakius moiluMepusanuu). [lomydeHne CHHTETHIECKOTO
KaydyKa U pe3uHBEL.

AJIKWHBI, COCTaB U 0COGEHHOCTH CTPOEHHS, FTOMOJIOTHYECKHH psijl. AICTUICH
— IpoCTeHINuMii NpeACTAaBUTENL alKWHOB: COCTaB, CTPOCHHE, buznyueckue u
XMMHYECKHe CBOMCTBA (peaKlUy TUIPHPOBAHMWS, TalOTCHUPOBAHMS, IMpaTally,
rOpEHUs ), TIOIy4eHHe ¥ IPUMEHCHHUE.

Apensl. Benson: cocraB, CTpoeHHE, HU3MUSCKHE U XUMHUYECKUC CBOMCTBA
(peaKiuy TaNoTeHHPOBAHHSA U HATPOBAHIL), IOTYHEHHE U NPUMCHCHHE. Tonyon:
cocmas, cmpoenue, QusuuecKue U  XUMUYECKUE  CBOUCBA (peaxyuu
2AN0ZCHUPOBAHUA U HUMPOSAHUs), NONyYeHue u npumenenye. TOKCHIHOCTH
apeHoB. ['eHeTWuecKas CBSI3b MEXJy YIVICBOIOPOIAMH, NpUHALISKAMUME K
Pa3IUYIHBIM KJIaccaM.



[IpupomHBIE HCTOYHHKU YIIE€BOAOPOMOB. lIpWpOAHBIA ra3 U IIOMYTHBIE
Hedrsnele rassl. Hedrs m eé mpomcxoxzenue. CrocoOs! mepepaGoTKu HedTH:
eperoHKa, KPEKUHI (TepMHYCCKHM, KaTalHTHYIECKH#), NHpoiu3. IIpOmyKThl
nepepaboTKy HebTH, X MPUMEHEHHe B IIPOMBIIIIEHHOCTH U B GbITy. KaMeHHBIH
Yok ¥ TIPOLYKTHI €T0 MepepaboTKH.

DKCIIEpUMEHTAbHBIE METO/Bl M3YydYCHHs BEIIECTB M HX IPEBpalleHUH:
O3HaKOMJIEHHe ¢ ofpas3liamy IUIacTMacC, KaydyKOB U PE3UHBI, KOJUIEKIHH
«Hedpts» ®m  «VYrome», MOJEIUPOBAHHWE  MOJEKYI  YIIEBOJOPOLOB M
TaJIOr€HOMNPOU3BOIHBIX, TPOBEJeHNE IPAKTUYeCKON paboThl: MOydeHHe STUIIEHA

U U3yUeHUE ero CBOUCTB.

PacuérHble 3a1a4n.

BeumcieHdss [0 YPaBHEHMIO XMMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMUECTBa MCXOMHOrO BEIIECTBa WX IPOAYKTa PEakildy IO U3BECTHBIM Macce,
06BEMY, KOIMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB MM IPOITYKTOB PEaKIIiHy).

Kuciopoacoaep:aiiine opraHuiyecKne coelHHeHH s

[IpenensHBle OIHOATOMHBIE CIIHPTHL. MeTaHOI U 3TaHOI: CTPOCHHE,
Qu3MYecKHe W XMMHYECKHe CBOMCTBa (peakUud C aKTHBHBIMH MeTajlaMH,
raJIOTeHOBOIOPOJaMH, TOpeHHe), NpHMeHeHHe. BOoIOpoJHbIE CBS3H  MEXAY
MOJIeKyJIaMHt CIIUPTOB. J{eficTBre MeTaHoIa 1 STaHOIIa Ha OPraHk3M 4IesI0BeKa.

MHOTr0aTOMHBIE  CIHPTBL.  OJTWIEHITMKOIb W TJIHMLEPUH: CTPOCHHME,
QU3Mdeckre W XMHMHYECKHE CBOKMCTBa (B3aMMOJEHCTBHE CO  IIENOTHBIMH
MeTa/IAMM, KaueCTBEHHAs peaKIds Ha MHOIOATOMHBIE CIUpThI). [IeHCTBHE Ha
OpraHm3M uenoBeka. [[puMeHeHe TIUIEePUHa U STUIICHTIMKOJIS.

DeHON: CTPOCHHME MOJEKyJsl, GU3UIECKHe K XMMHYECKHE CBOHMCTBA.
ToxcwaroCcTh Qenona. [IpumeHeHne heHoa.

Anpnerugsl U kemonvl. DopManbIeruj, aleTalbAeruA: CTPOCHHE,
dI3MIecKre ¥ XHMUHYCCKHE CBOMCTBa (peaklUW OKHCJIEHWsS ¥ BOCCTAHOBICHM,
KadeCTBEHHBIE PeaKIUy), IOIy4eHHe U TPUMCHEHHUE.

OIHOOCHOBHBIE IIpejleNlbHble KapOOHOBEIE KMCJIOTHL ~MypaBpuHast |
YKCyCHas KHCIOTHI: CTpOEHHe, QU3UIECKHe U XUMHUYECKUE CBOMCTBA (cBOHCTBA,
obIme s KiIacca KUCIOT, peakiys STepUGUKAL|HN), TOTydeHne U IPUMEHEHHUE.
CreapuHOBas ¥ OJEMHOBAs KHUCJIOTHI KaK IIPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCITOT. MBIJIa KaK COJIH BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIee JEHCTBHE.

Croxmnble d(QHEPEl Kak [POU3BOJHBIEC KapOOHOBBIX ~KHCIOT. ['mapous
croxHBIX 5(upos. XKupsl. [uxposus xupoB. IIpuMeHeHke KUPOB. buoTorHIecKas
POJIb KHUPOB.

VINeBodbl: cocTaB, KinaccuuKamus — yIriaeBomoB  (MOHO-, OH- H
ToHcaxapuibl). I I0K03a — MpoCTeHImi MOHOCAXapui: 0COOCHHOCTH CTPOSHHUS
MOJICKYNIBI, (U3MYeCKHe U XHUMUYECKHe CBOMCTBA (B3amMmopielicTBHE €



ruppokcrnom Menu(Il), OKMCIeHHe aMMHUAaYHBIM pacTBopoM okcupma cepebpa(l),
BOCCTAHOBJIEHHE, OpOYKEHHe TJIFOKO3bI), HAaxXOXIEHWe B MPUPOJE, NPHUMEHEHHE,
6uosnornyeckas poib. DorocuHTe3. OpyKTO3a KaK M30MEP IIIFOKO3EL.

Kpaxmal H HeJUIono3a Kak IpUpojHble TonuMepbl. CTpoeHHe Kpaxmala 1
Me/Tono3bl. Ou3nueckHe ¥ XHMHWYECKHWEe CBOHCTBA Kpaxmana (THAPOIIH3,
KauecTBEHHas PEaKilysl C HOIOM).

DKCIEpUMEHTATBHBE METONBl H3YYeHHs BEIIECTB M WX IPEBPAINCHUH:
IpoBe/ieHre, HAOMIONEHHe U OIMCAHHE [E€MOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIIMPTOB, KadeCTBEHHbIE PEAKINMH OJHOATOMHBIX CIHPTOB (OKHMCJICHHE 3TaHOoJa
okcumoM Mmenu(Il)), MHOrOATOMHBIX CIHPTOB (B3aMMOJEHCTBHC TNHLEPHHA C
rumpokcunom menu(1l)), anpaernnos (OKUCIeHHe aMMUAaYHBIM PACTBOPOM OKCHIA
cepebpa(l) u rugpoxcumom Menu(ll), B3ammoIeHCTBHE Kpaxmaia C HOJIOM),
TIpOBeZIcHHEe PAKTUYECKOH pabOTEI: CBOMCTBA PAacTBOPa YKCYCHOH KUCTIOTEL.

PacuétHble 3a1a4n.

BeumcieHdss [0 YPaBHEHMIO XMMUYECKOd peakimu (Macchl, 00BEMa,
KOJIMYECTBA MCXOMHOTO BEIECTBA MM MPOAYKTa PEaKIUU 0 M3BECTHBIM Macce,
06BEMY, KOJIMUECTBY OJHOTO U3 MUCXOMHBIX BEIIECTB UK IIPOAYKTOB peaxiun).

A3o0TcoepiKalire OpraHnIeCcKue COSTMHeHNUS.

AMMHOKUCIIOTE KaK aM(pOTEpHbIE OpraHUdecKue CoequHeHuns . PU3nIeCKue
H XUMHWYeCKHe CBOWCTBA aMHHOKMCIOT (Ha IpHMepe INuIuHA). bromormdeckoe
3HAUEeHWe aMHUHOKHUCIIOT. [IenTr kL.

Belkd Kak IPUPOIHBIE BHICOKOMOIEKYISpHBIE COenMHeHWs. llepBudHad,
BTOpUYHAs ¥ TPETHYHAs CTPYKTypa OenkoB. XMMIYECKHE CBOHCTBA OeNKOB:
TEIPOIH3, IeHATYpAIs, KA4eCTBEHHbIE PEakuy Ha OCIKH.

DKCIIepUMEHTATBHBIE METOJBl M3YyYCHUS BEIECTB U KX IIpeBpaLCHUMN:
HaBIIIOIeHYe U ONMCAHNEe JeMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OelKoB IpH
HarpeBaHWH, [[BETHBIE PEAKIMH OEIKOB.

BricokoMoJieKyJIsipHbIe COeIHHEeHHUsI

OCHOBHBIE MOHSTHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN: MOHOMED,
TOJIMMED, CTPYKTypPHOE 3BEHO, CTENEHb MOIMMEPHU3alMH, CPEIHSIA MOJICKYIAPHAs
macca. OCHOBHBIE METONBI CHHTE3a BEICOKOMOJIEKYIAPHBIX COENMHEHUH —
[OJIUMEPHU3aUS U IOTUKOHICHC AL,

DKCIepUMEHTATbHBIE METOIBl H3YYeHHS BEUeCTB W WX IIpeBpaleHUH:
0O3HAKOMJIEHHE C 00pa3laMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, MIAcTMACe,
Kay4JyKOB.

MexXIpeMeTHEIE CBS3H.

Peanu3arust MEXIIPEIMETHBIX CBA3el [IPU W3yIeHUH OPraHUIeCKON XUMHH B
10 K7macce OCYILECTBISIETCS Yepe3 KCIIOIB30BAHME Kak OOIIMX eCTeCTBEHHO-



HAyYHBIX TIOHATHHN, TaK ¥ [OHATHH, SBIAIONIMXCS CHCTEMHBIMH IS OTIAENBHBIX
IpeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OGIIHe ecTeCTBEHHO-HAYYHBIE [IOHSTHS: SIBICHNe, HAy4HBIH (aKT, TUIIOTe3a,
38KOH, TEOpHs, aHANN3, CHHTE3, KIACCHOUKAIKs, IIePHOJUIHOCTD, HAOIIONCHNE,
H3MepeHNe, SKCIIEPIMEHT, MOJEIMPOBaHHE.

duspka: MaTepus, OHEpPrWs, Macca, aToM, OJIEeKTPOH, MOJIEKyIa,
SHepreTUYecKHil YpOBEHb, BEINECTBO, TENO, OOBEM, arperarHoe COCTOSHHE
BelecTBa, (QU3NMYECKHE BEINIUHbI U €IUHMIIB] UX H3MEPCHUS.

Buosorus; KieTKa, OopraHmsm, Ouocdepa, 0oOMEH BEIECTB B OpPraHMU3ME,
hOTOCHHTe3, OMONOrAYeCKH aKTHBHbIE BemecTBa (OENKH, YITIeBOMBL, JKUPEL,
(hepMeHTEI).

[eorpadus: MHHEpAbl, TOPHBIE OPOAEI, MOJE3HbIE HCKOIIaeMble, TOIUIHUBO,
peCypCHL.

TexHONOTHS: IHUINEBBIE MPOAYKTHI, OCHOBBI DAaI[HOHAIBHOIO IHUTaHHUI,
MOIOIIIE CPEJCTBa, JEKAPCTBEHHbBIE U KOCMETHYECKHE MIpenapaThl, MaTepUabl 13
HCKYCCTBEHHBIX U CHHTETHIECKUX BOJOKOH.

11 KJIACC
OBIIIAS 1 HEOPTAHUYECKAS XUMUSI

TeopeTnyeckHne OCHOBBI XHMHUH

XuUMHdecKdil oieMeHT. AToM. Smpo aroma, H30TONBI. JJIEKTPOHHAS
060710uKa. DHepreTHdeckre YpOBHH, [OJypOBHH. ATOMHBIE OpOHTalH, S-, P-, d-
aineMeHThl. OCcOOEHHOCTH paclpeleeHus 3JICKTPOHOB IIO opbuTamsiM B aToMax
3JIEMEHTOB IIEPBLIX YETHIPEX IEPUOOB. DIIEKTPOHHAS KOHGHUTYpaIys aTOMOB.

[Mepuonuueckuii 3akoH U Ilepuoandeckas cucTeMa XUMAYECKUX SJICMEHTOB
. 1. MenneneeBa. CBsA3b IEPHOJUICCKOrO 3aKOHA H [TeproauecKol CHCTEMBI
xuMmHuueckux sementoB ][, Y. MenzeneeBa ¢ COBPEMEHHON TeOpHel CTPOSHHA
ATOMOB. 3aKOHOMEDHOCTM W3MEHEHHS CBOMCTB XUMHUYECKHX OJJIEMCHTOB H
06pa3yeMBIX WMH INPOCTBIX M CIIOHBIX BEIIECTB IO IPyNIam M IepHOAaM.
3HaueHHe IIePUOINIECKOr0 3aKOHa B Pa3BUTHH HAYKH.

CtpoeHue BelllecTBA. XHMHWYecKas CBA3b. Bunsl XUMHUYECKON CBSA3H
(koBaJleHTHasT HEMOJApHas ¥ TOJIIpHas, MOHHAf, MeTtaipdeckas). MexaHu3Mbl
06pa3oBaHusi KOBAJIEGHTHOM XHUMHYECKOU CBA3M (0OMEHHBII H IOHOPHO-
aKIenTopHbIi). BomopomHas CBs3b. BaleHTHOCTS. DIIeKTPOOTPULIATENILHOCTD.
Crenenb okuciieHus. MIOHBI: KaTUOHBI U aHUOHEL.

BemecTBa MOJIEKYJISPHOIO M HEMOJIEKYJSIPHOTO  CTPOCHHS. 3aKoH
HOCTOSHCTBA COCTaBa BelecTBa. THIIbI KPUCTAUTHUECKUX PEIIETOK. 3aBUCHMOCTD
CBOMCTBA BEIlECTB OT THUIIa KPUCTAININYECKOHN PEITETKH.

[ToHsiTHE O AWCIIEPCHBIX CHUCTeMaX. VICTHHHBIE M KOJUIOMIHBIE PacTBOPBL.
MaccoBas I0JIs BEIIeCTBa B PacTBOPE.



Knaccudukanus HEOPTraHUYECKUX COEIMHCHHM. Homenxknatypa
HEOpraHW4YecKuX BeIlecTB. | eHeTHYecKas CBA3b HEOPTaHWIECKUX BeIICCTB,
IIPUHAJUTEKAIIX K Pa3IHYHBIM KIIacCaM.

Xumudeckad — peakiws.  Kimaccuukanus — XMMHYECKUX peakiui B
HEOPraHWYeCKOW M OPraHWYeCKOH XMMHH. 3aKOH COXPaHEHMSA MAacChl BEIICCTB,
3aKOH COXPaHEeHWUs W MPEBPaIEeHU SHEPIUY IPU XUMHIECKUX PEAKIUIX.

CKOpOCTh peakii, e€ 3aBUCHMOCTh OT Pa3NUYHBIX ¢axropoB. O6paTrMEIE
peakuyu. XHUMHYECKOE paBHOBECHE. MdakTopbl, BIUAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [ Tpunnun Jle Ilarense.

DnexTponuThyeckas gucconnanus. CUIbHbIE U crabele sekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIeCTB: KHCIast, HEUTpabHas, MEeI0UHAasL.

OKUCIUATENIBHO-BOCCTAHOBUTEIBHBIE PEAKITHM.

DKCIIepUMEHTATbHbIE METOALI M3YYeHHS BEIIeCTB U HX IIpEBpAICHUH:
neMoHcTpanus tabnun «Ileproaudeckas CUCTeMa XUMHIECKHUX JJICMEHTOB . .
MemieneeBay, U3ydeHHe Mofelell KPHCTaIIMYECKUX PEIIETOK, HaOIIoeHUE U
OIVCAHUE eMOHCTPAIMOHHBIX U 1a00paTOPHAIX OIIBITOB (pazmokeHue MepoKcuaa
BOZOPOZa B IIPUCYTCTBUU KaTalKW3aTopa, ONMPEeTIeHUE CPE/Bl pACTBOPOB BEIIECTB
C IIOMONIBIO YHHBEPCAIBHOIO HHAWKATOpa, pEaKnuH HOHHOI'O obMeHa),
IpoBe/IeHre TIPAKTUUeCKOH padoThl «BiusHre pasauIHbIX bakTopoB Ha CKOPOCTH
XUMHUYECKOU peaKIum».

PacuétHEble 3a/1a4H.

PacuéTel 10 YypaBHEHMSIM XUMHYECKMX peaklud, B TOM HHCIC
TepMOXUMHWYECKHE DPacuéThl, pacy€Thl C HCIIONIb30BAaHMEM IOHATHA «MaccoBad
JIOJIs BEIIIECTBAY.

Heopranunyeckasi XHuMHUsA

Hemertammel. [loJIOKeHHe HEMeTauloB B lleproindecKod  CHCTEMe
xuMudecknx siaementoB JI. M. MenyeneeBa 1 OCOOEHHOCTH CTPOCHHA aTOMOB.
Mdu3nuecKie CBOMCTBA HEMETAIOB. AJIOTPONMS HeMeTauloB (Ha IpUMepe
KHCIIOPOJIa, cepsl, Gochopa U yraepona).

X UMHUecKie CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJIOreHOB, CEpbI, a30Ta,
dochopa, yrmepoma U KpeMHMs) W HX  COEIUHEHHU (oxcunoB,
KHCJIOPOJCOAEPIKAIIUX KKCIIOT, BOJOPOIHBIX COeIUHEHHM ).

[IprMeHeHHe Ba)KHEHIIIMX HEMETAILIOB K UX COEIMHECHUMH.

Mertamsl. IlomoxeHnne MeTauioB B [IepHOIMYECKOM . CHCTEME XUMHIECKIX
snmemernToB JI. . MenneneeBa. OcoOOEHHOCTH CTPOCHHSA 3JIEKTPOHHBIX o00oJI04eK
aTomoB MeTaysioB. Obume GU3MUECKUE CBOKWCTBa METAIUIOB. CrutaBbl METaJLIOB.
DIIeKTPOXHUMHUYECKUN PsIJl HAIPSHKEHUH METaJlIOB.

XyUMAUECKHe CBOMCTBA BAXKHEMIINX MeTauloB (HATpuil, Kallki, KajlbLlHH,
Mar"uii, aJIOMUHUM, LUHK, XPOM, XKEJIE30, Meb) K UX COCIMHEHHUH.



O61me crocoObl MOIyYeHHsT MeTaIoB. [IpuMeHeHre METaljoB B OBITY H
TEXHHKE.

DKCIIEpUMEHTAIBHBIE METOJBI M3Yy4YCHUS BEINECTB U KX IIpeBpAallleHNN
W3ydeHre KOJUIeKIMH «MeTamibl U CIIaBbI», 00pa3noB HEMETAIOB, PEIlCHHUEe
SKCIIEpPUMEHTAIBHBIX 3a1ad, HaOJrojleHHe ¥ ONMCaHWe NE€MOHCTPAlMOHHBIX H
nabOpaTOPHBIX OIBITOB (B3aMMOAEHCTBHE I'MAPOKCHAA alIOMUHHS C PACTBOPAMH
KEICJIOT U IIeJIoYeil, KaueCTBEHHBIE PEaKIIUy Ha KaTHOHBI METAJLJIOB).

Pacuérnrle 3agaun.

PacuéTel Macchl BelecTBa MM 00BEMa Ta30B II0 M3BECTHOMY KOIMYECTBY
BEILIECTBA, Macce WM 00BEMY OJHOIO M3 Y4YaCTBYIOIIMX B PEaKIMK BEILICCTB,
pacuéTel Macchl (00BEMa, KOITHIecTBa BEIllecTBa) IIPOAYKTOB pEaKLUH, eClii OOHO
W3 BEIIECTB UMeEeT IIPUMECH.

XHMHSA H KH3Hb

Posb XUMHHM B OOeCIedeHHH 3KOJOTMIECKO, SHEpreTHIeCKOd M IMIINEBOH
6e30MacHOCTH, Pa3BUTHX MeIUUMHEL [loHATHE O HaydHBIX METOZAX IIO3HAHMA
BEITIECTB ¥ XUMHUUECKHUX PEaKIIUM.

[Ipencrapnenust 00 OOIMMX HAYYHBIX IPUHIWIAX —[POMBIIIICHHOTO
[IOJTyYEHUS BAKHEHUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB K MaTEepHAJIOB! BaKHEHIIIE CTPOUTEILHEIC
MaTepuanbl, KOHCTPYKIMOHHBIE MaTepHalbl, KpackKd, CTCKIO, KepamuKa,
MaTepHalbl JUIsi 3JIEeKTPOHHKH, HaHOMATEPHUAIbl, OPraHUYECKUe U MUHEPATBHBIC
ynoOpeHus.

XuMuss ¥ 300pOBbE UENOBEKa: IIPaBH/a HCIIONB30BAHKA JICKAPCTBEHHBIX
IpenapaToB, [paBuiIa 6e30IMacHOro UCIONb30BaHMUS MPEIapaToB OBITOBOM XUMHUU
B ITOBCEIHEBHOM XU3HU.

MeXnpeIMeTHBIE CBSI3H.

Peanmm3amust MEXIPEIMETHBIX  CBA3€H INpU  HM3YUEHUH obmer u
HeOpraHWYECKOM XMMHUM B 11 Kiacce OCYyIIECTBIAETCS Hepe3 UCIOIL30BAHNC Kak
OOIIMX eCTeCTBEHHO-HAyYHBIX IOHATHH, TaK H MMOHATUH, SBJISIOIIUAXCS
CHUCTEMHBIMH IS OTAEILHEIX TPEAMETOB ECTECTBEHHO-HAYYHOTO IUKJIA.

O6IMe ecTeCTBEHHO-HaydHBIE TIOHSTHA: HAy4HBIA ()akT, THIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KjIacCHGUKalnsg, IEepPUOAUIHOCTS, HaOJIIOJICHHUE,
SKCIIEPUMEHT, MOJISTUPOBAHKE, N3MCPEHUE, SBIICHHUE.

du3nKa: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, IIPOTOH, HEHTPOH, HOH,
W30TOII, PaIHOaKTUBHOCTE, MOJIEKYJIa, SHEPreTHYEeCKUH ypOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHWE BeIecTBa, QusnuecKkre BEIUYMHBl U €JUHHUIEI UX
U3MEpPEHWs], CKOPOCTb.

Buojiorns: KJIeTKa, OpraHu3M, 3KOCHCTEMa, ouocthepa, Makpo- H
MUKPO3JIEMEHTE], BATAMUHEI, OOMEH BEIECTB B OPraHU3ME.



[eorpacdus: MUHEpabl, TOPHBIE OPOJEI, TOJE3HBIE HCKONAEMbIE, TOTLIHUBO,
peCypCBHlL.

TeXHOJOTUS: XAUMUYECKasT IIPOMEIIUIEHHOCTh, METaJUIyprusi, MPOU3BOJACTBO
CTPOMTENBHBIX MAaTepHUalloB, CEJbCKOXO3AMCTBEHHOS MPOU3BOACTBO, IIHIICBAs
IPOMBIIIIIEHHOCTh, ~ (hapMalleBTHYeCKasi — MPOMBIIIIEHHOCTb, — TIPOU3BOACTBO
KOCMETUYECKHX [IPEraparoB, IPOM3BOJACTBO KOHCTPYKIHMOHHBIX MaTEpHANOB,
5JIEKTPOHHAS TIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOIHH.

ILIAHUPYEMBIE PE3VJIBTATHI OCBOEHUS ITPOI'PAMMEBI 11O
XAMMWHN HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O
OBPA30OBAHUMA
JINMYHOCTHBIE PE3YJBbTATBI

®I'OC COO ycranmaBnuBaeT TpeOOBaHMs K pe3ylbTaTaM OCBOCHIA
OGYUAIOIMMICSA TIPOTPaMM  CpefiHEero o6mero o6pa3oBaHus —(JMIHOCTHBIM,
MeTanpeAMeTHBIM M TpeAMETHBIM). HaydHO-MeTOIMYecKoil OCHOBOW I
pa3paboTKU IUIAHUPYEMEIX PE3yJbTaTOB OCBOGHMS IPOrpamM CPEAHEro o01ero
06pa30BaHKs ABISETCS CUCTEMHO-AEATENbHOCTHBIN ITOAXO0I.

B COOTBETCTBUH C CHCTEMHO-IESTEIFHOCTHBIM IIOAXOAOM B CTPYKTYpe
JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHHs MpeaMeTa «XHUMHUsS» Ha ypOBHE CpPEIHEro
o611ero 06pa3oBaHusl BBLASNIEHEI CIIEIYOIINE COCTABIAIOINE:

OCO3HaHWEe OOYYAIOIMMHUCS POCCHICKOM TIpaXIaHCKOM HIACHTUIHOCTH —
rOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIPEAEIICHHUIO;

HaJIM49Ke MOTHBAIMY K 00yUEHHIO;

[IeJIeHAIIPABIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHNUH JMIHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH U NCTOPUYECKUX TP 0a30BOH HAYKH XUMUH,

FOTOBHOCTD M CIOCOOHOCTb OOYHAIOIIMXCsS PYKOBOACTBOBATbCS B CBOCH
eSTETbHOCTH [(EHHOCTHO-CMBICIOBBIMY yCTAHOBKAaMH, NPUCYIIMME LEIOCTHOH
CHCTEME XMMHUYIECKOTO 00pa3oBaHMs;

HAJIWUKe [[PABOCO3HAHMS SKOJOTHIECKOH KyIbTYpBl U CIIOCOOHOCTH CTaBHTh
LIEJIA U CTPOUTH JKU3HEHHEIE IITaHbL.

JIM9HOCTHBIE Pe3ylbTaThl OCBOGHMS IpeaMera «XUMHA» JIOCTHIAOTCS B
eqWHCTBE y4eOHOM ¥ BOCIHTATENBHON [ESITCIBHOCTH B COOTBETCTBHH C
IYMaHUCTUYECKHMH, COLUOKYIETYPHBIMH, TyXOBHO-HPABCTBEHHBIME IIEHHOCTAMHU
W WjeanaMH POCCHMCKOTO TpaKIaHCKOro OOLIeCTBa, NPHHATHIMA B oO1recTBe
HOpMAaMH ¥  TpaBWiaMd  IIOBENeHHs,  CIOCOOCTBYIOIIMMH  IpOIEccaM
CAMOIIO3HAHKS, CAMOPA3BHUTHsI ¥ HPABCTBEHHOTO CTAHOBJICHUS JIMIHOCTH
oOydJaroImuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOGHHS TMpeameTa «XHMHS»  OTPaXaroT
c)OPMHIPOBAHHOCTS OIbITA [I03HABATENBHOM M MPAKTHIECKOH HAEATCIBHOCTH



06 YUAIOMIIXCS [0 PeaTU3alii IPUHATEIX B OOUIECTBE LEHHOCTEH, B TOM 9HUCIC B
JaCTH:

1) rpaxaaHCKOro BOCIIHTAHUS:

OCO3HAHWS 0BYUAIOIIMMICS CBOMX KOHCTHTYIIMOHHEIX IIPaB M 00sS3aHHOCTEH,
yBa)KEHUS K 3aKOHY U IIPaBOTIOPSIKY;

TIpe/ICTABIIEHHsT O CONMANBHBIX HOpMax M TIPaBUIIAX MEXIHIHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHUBE,

FOTOBHOCTH K COBMECTHOM TBOPUECKOM [EATEIBHOCTH IIPU CO3HMaHHH
yueOGHBIX MPOEKTOB, PEIIeHUM y4eOHBIX W II03HABATENBHBIX 33/1ad, BBIIOTHEHAN
XUMHUYECKHUX HKCIIEPUMEHTOB;

CIIOCOOHOCTM TMOHMMATHL U IIPUHMMATh MOTHBBEI, HaMEpPEHUd, JIOTMKY H
apTyMEHTBI APYTHX MIPU aHAIIK3e Pa3IHIHBIX BUOB yUeOHO! NeATeIbHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHUA:

[[EHHOCTHOTO OTHOIIEHHS K MCTOPHUYECKOMY ¥ HaydHOMY HACJICIHIO
OTEUEeCTBEHHON XVMUM,

YBa)KEHMS K MPOIECCY TBOPYECTBA B O0JACTH TEOPMH M NPaKTUHECKOro
IPUMEHEHHs] XUMHH, OCO3HAHMS TOTO, YTO JOCTHXXEHUS HAYKHM €CTh Pe3ylbTat
JUIATENBHBIX ~ HAOMIOJMeHMH, KPOIOTIMBEIX OKCIEPUMEHTANBHBIX — IIOHCKOB,
MTOCTOSIHHOTO TPY/ia YUYEHBIX U IIPAKTUKOB;

WHTepeca M IIO3HABATENBHBIX MOTHBOB B IIOIYy4YE€HHH U IOCICHYIOLIEM
aHaIM3e HHGOOPMAIMH O MEPENOBBIX TOCTHKEHHSIX COBPEMEHHOH OTEUECTBEHHOU
XUMUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMSA:

HPaBCTBEHHOT'O CO3HAHMS, STHYCCKOTO IIOBECHHS,

CIIOCOOHOCTH OLIEHMBATh CHTYyAIlu¥, CBSI3aHHBIE C XUMUYCCKUMU SBIICHUSIMU,
¥ TIPUHEMATh OCO3HAHHBIE PEIIEHWs, OPHEHTUPYACh Ha MOpalbHO-HPaBCTBEHHBIC
HOPMEI ¥ LICHHOCTH,

[OTOBHOCTH OIICHMBATh CBO& IIOBEJEHME W IOCTYIIKM CBOMX TOBapuilei ¢
TIO3UIMY HPaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HaHME [IOCIIEICTBUM 3THUX
ITOCTYIIKOB;

4) hbopMHupoBaHHs KyJIbTYPbl 310pPOBbSi:

IOHHMAHMS IleHHOCTeH 3I0poBOro W Oe3omacHoro obpasa KH3HH,
HEOGXOMUMOCTH OTBETCTBEHHOTO OTHOIUEHHS K COOCTBEHHOMY (H3MYECKOMY M
[ICUXHIECKOMY 3I0POBEIO;

COOJIFOIEHMs. TIpaBUI Oe30IIacHOro OOpallleHHs C BEMIECTBAMU B OBITY,
[TOBCEIHEBHOM JKM3HH U B TPYLOBOH NESITSIIBHOCTH;

[MOHMMAHMsS TIeHHOCTM TIIPaBWI HHIMBHUIYaTbHOTO M  KOJUICKTUBHOIO
6e30MIaCHOTO [TOBEICHHUS B CHTYAIHIX, YTPOKAIOIIHX 30POBBIO ¥ KU3HH JIOIEH;



OCO3HAHYS TOCIENCTBHM M HENPUATHS BPEIHBIXK IPUBEIYEK (YIOTpeOIeHHs
aJIKOTOJIsI, HAPKOTUKOB, KyPEHHM);

5) Tpya10BOro BOCIIMTAHHS:

KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIENOBATeNECKOH
[eATETbHOCTH, OOLIECTBEHHO IIOJE3HOM, TBOPYECKOW M JPYIMX  BUJAX
JIesITEeIBHOCTH;

YCTAHOBKM HA aKTHBHOE Yy4YacTHe B PpCIICHMM TIPaKTHYECKUX 3a/ad
CONMATBHON HAIPaBIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIBL);

MHTEpeca K MPAKTHIECKOMY M3y4EHHIO MPOGECCHil Pa3IuIHOr0 poja, B TOM
YpCIie Ha OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHWUH 110 XUMUH;

yBaXKeHHS K TPYIY, JTIOJISIM TPy U pe3yIbTaTaM TPy IOBOi IeSTeIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBUIYalbHOH TPacKTOPUH
oGpasoBaHus, OyAaymed MpodeccHy U pealus3alid COOCTBEHHBIX JKU3HEHHBIX
[JTAHOB C y4&TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB 1
oTpebHOCTEl 0011IeCcTBa,;

6) 3KOJIOTHYECKOr0 BOCIHTAHMSA:

SKOJIOTMYECKH I1eJIecO00Pa3sHOTO OTHOIIEHHS K IPUPOJE, KaK MCTOYHUKY
CYIIIECTBOBaHUS XKU3HU Ha 3eMIte;

[TOHUMAHHUSA TIOBATHPHOrO XapakTepa OKOJIOTHYECKMX IpoOieM, BIHAHHA
5KOHOMHYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOTHOM ¥ COLUANBHON CPENBL,

OCO3HAHHS HEOOXOMMMOCTH HCIIONB30BAHUS JOCTMIKEHWH XUMUH I
pelleHrs BOIPOCOB PAIIMOHAIIBHOTO IIPUPOAONONB30BAHNS,

AKTHBHOTO HENPHUITHS IEHCTBAN, [PHHOCAIIEX BPeJ OKpYXaromleH
IPAPOIHOH Cpefle, yMEHHs MPOrHO3MPOBAaTh HEONATONPHUATHBIE SKOIOrMHYECKUe
TIOCIIeICTBHS IPEANPUHAMAEMbIX JEHCTBUM U ITPELOTBPAIlaTh UX;

HaTWYKsT PA3BHTOTO SKOIOTHYECKOTO MBIIIEHHS, SKONOTHISCKOR KyIbTypbL,
OTIBITa IesITeIbHOCTH SKOJIOTUIECKON HaIpaBJIeHHOCTH, YMEHUA
DYKOBOZICTBOBAThCS MMH B [I03HABAaTEbHON, KOMMYHMKATHBHOU H COIMAJIEHON
IpaKTHKe, CIOCOOHOCTH U YMEHWs aKTHBHO IPOTHUBOCTOSTH —HMICONIOTHHN
xeMohobuu;

7) IeHHOCTH HAY4YHOI'0 NO3HAHHUSA:

c(OPMHPOBAHHOCTA MHPOBO33PEHHS, COOTBETCTBYIOIIErO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U OOIIECTBEHHOU IPAKTHKHY,

[OHMMAHHUs CHCIM(QUKA XWMHUH KaK HayKd, OCO3HaHWsI € poiu B
hOPMHUPOBAHUN PALMOHATBHOTO HAy9YHOTO MBINUICHHUS, CO3NaHUM IMETOCTHOTO
Ipe/cTaBNeHns o0 OKpy)XaroIleM MUpe Kak O IMHCTBE IPUPOABI M HCJIOBEKA, B
TO3HAHWM IPUPOIHBIX 3aKOHOMEDHOCTeH U peIIeHHH pOoONeM COXPaHCHH
IIPUPOTHOTO PABHOBECHS,



yOeXKIEHHOCTH B  0COOOM  3HAUMMOCTH XHMHM  [UIA COBPEMEHHOU
[IMBANW3ALAA; B €8 TyMaHHCTHYECKOM HAIPaBIEHHOCTH W BaXHOH POIM B
CO3JAHHH HOBOM 6a3bl MaTepPUANLHON KyJIbTYpHl, PELIeHHH TI00AIbHBIX POOIeM
YCTOMYMBOrO Pa3BUTHS YENIOBEYECTBA — CHIPHEBOH, SHEPreTUIeCKON, MUILEBON U
5KOJTOTMUECKON Oe30MaCHOCTH, B PAa3BUTHHM MEIWLUHBI, OO0ECIEeUYEHUH YCIOBUH
YCIIENIHOrO TpyAa ¥ OKOIOTMYEeCKH KOM(OPTHOH JKH3HM KaXJIOro HicHa
00I1IeCTBa;

eCTeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHMMAaHHUSA CYIIHOCTH METOJOB
[TO3HAHMS, HCIIOIE3YEeMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIB30BATh
TIOTy4aeMbl€ 3HAHHS JULSL aHANH3a U OOBACHEHMUS IBICHHUH OKPYKAIOIIETO MUpa 1
TIPOUCXOISIINX B HEM U3MEHEHUH, yMEHUs IeaTh 000CHOBaHHbIE 3AKJIFOYEHHUS Ha
OCHOBE HAy4HEIX (aKTOB M HMMEIOIIMXCS [JaHHBIX C MEIBI0  IMOTYy1CeHHUA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBRHO HCIOJIb30BaTh XHMHYECKHAE 3HAHHA IS
peleHus Ipo0eM B PEalbHBIX KU3HEHHBIX CUTYalHIX;

MHTepeca K [O3HAHHIO U UCCIIe0BATENbCKOM ACATEIBHOCTH,

FOTOBHOCTH ¥ CIIOCOOHOCTM K  HENpepblBHOMYy  00pasoBaHHIO U
caM0o0GpPa30BaHMIO, K aKTHBHOMY IIONYHYeHMIO HOBBIX 3HAHMH IO XHUMUH B
COOTBETCTBUU C KU3HEHHBIMU IIOTPEOHOCTAMH,

WHTEpeca K 0COOEHHOCTSIM TPyJa B Pa3IH4HBIX cdepax npodeccruoHaNbHOMI
JeSITETBHOCTH.

METAINPEJJMETHBIE PE3YJIbTATBI

MeranpeMeTHEIE pe3yIbTaThl OCBOSHHS y4eOHOro IpeIMeTa «XuMus» Ha
ypOBHE CpeIHEro 0011ero 00pasoBaHus BKIIOTAOT:

3HAYUMBIE IS bopMHUPOBAHK MUPOBO33PEHHUS o0yJaromuxcs
MeXIUCIUIIIMHAPHEIE (MEKIPEAMETHbIE) OOIIeHayYHbIe NOHATHS, OTPaKaroIllie
[IeIOCTHOCTh HAyYHOM KapTWHBl MHpa M CIHENH(GUKY METOIO0B IO3HAHUS,
FCIIONb3yeMBIX B €CTECTBEHHBIX HayKax (MaTepysi, BEIIeCTBO, SHEPIUs, ABJICHHUE,
IpoLECC, CHCTEMa, HaydHBIH (aKT, MPUHIKIIL, THIOTE3a, 3aKOHOMEPHOCTE, 3aKOH,
TeopHs, HCClleJOBaHKe, HAaOIFOIeHNe, N3MEPEHUE, SKCIICPUMEHT 1 IpyTHe);

VHHBepcaJlbHble ydeOHbIe NeHCTBUs (1I03HABATENbHBIE, KOMMYHHKaTUBHBIC,

peryJIsSTUBHBIE), o0ecreynBaroIIye dbopmMupoBanue (bYHKIIMOHAJIEHON
IPaMOTHOCTH U COLMAIBHON KOMIIETEHIIMH 00y afoIIiXCs;
CIIOCOOHOCTB 00yJaroImuxcs HCIIONIb30BaTh OCBOEHHBIE

MeXK IACIUILINHAPHBIE, MUPOBO33pEHUYECKIE 3HAHUA U YHUBEPCAIBHBIC yaeOHBIe
NeHCTBUS B TIO3HABATENHHON M COITUANIBHON ITPAKTUKE.

MeTanpeaMeTHBIE pe3yIbTaThl OTPaXaroT OBNANCHUE YHUBEPCAJILHBIMH
y4eOHBIMA  [O3HABAaTENBHBIMH,  KOMMYHHWKATHBHBIMH WU Pery/ATUBHBIMH
JIeCTBUSAMH.



Osaapenne YHHBepcaabHLIMH y4eOHbIMHU M03HABATEIbHBIMH
AeUCTBUSAMMU:

1) 6Ga3oBble JIOTHYECKHE AeHCTBHS:

CAMOCTOSTETBHO  (OPMYJTHPOBaTh M  aKTyalHM3HpoBaTh  mpobiemy,
BCECTOPOHHE €€ paccMaTprBaTh,

OIpeNiesTh LeMM NesATENbHOCTH, 3aiaBas MapaMeTpel W KpUTEPHU KX
JOCTIDKEHHUS, COOTHOCUTD Pe3yIbTaThl AEATENEHOCTH C TOCTABICHHEIMHU LEIISIMU;

MCIIONB30BaTh IIPYM OCBOSHWU 3HAHMUM IPHUEMBI JIOTWYECKOTO MBINUICHUS —
BBLIENIATh XapaKTepHBIE NPU3HAKK IOHATHY W yCTaHABIMBATL MX B3aMMOCBA3b,
FICTIONb30BaTh COOTBETCTBYIOIIHE TTOHATHS JUIS OOBSCHEHHUS OTAENbHBIX (HAaKTOB U
SIBIIEHUH;

BEIOMpPATh OCHOBaHWS ¥ KPUTEPUM I KIACCH(QUKAlMK BEIIECTB W
XAMHYECKUX PEaKLni;

YCTaHABJMBATh IPUYMHHO-CIEACTBCHHbIE CBA3M MEXIY HU3YHacMbIMH
SIBJICHUSIMU;

CTPOMTH JIOTHYECKHe pacCyXIeHus (MHIYKTHBHBIC, JCHyKTHBHBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH ¥ TPOTHUBOPEHUMA B paccMaTpHUBACMbIX
SBIIEHUAX, GOPMYIUPOBATh BEIBOIBI U 3aKIIFOICHUS,

TIPUMEHATH B TIPOLECcCe NMO3HAHWS, UCIIONB3YeMbIE B XUMUK CHMBOJIHICCKUC
(3HaKOBEIE) MOJIEIH, IPE0OPa3OBBIBATH MOACIIBHBIC IIPENICTABICHIUSA — XAMUYECKUAN
sgaK (CHMBON) OJIEMEHTa, XHUMHUYecKas (OpMyNa, YpPaBHEHHE XAMHUYECKON
peakuuy — TpU pelleHnH yd4eOHbIX [TO3HABATENBHBIX W MPAaKTHICCKUX 3ajad,
TIPUMEHSATh HA3BAaHHBIE MOJIETBHBIE TIPE/ICTABICHUS JUIA BBIIBICHIUS XapaKTCPHBIX
[IPU3HAKOB U3y9aeMbIX BEIIECTB ¥ XUMHUYECKAX PEaKIIHH.

2) 6a3oBbIe HCCIe0BATENbCKAE 1eHCTBHA:

BJIaJeTh OCHOBAMH METOJOB HAYYHOI'O IIO3HAHWS BELIECTB M XUMHHICCKHX
peaKLum;

(GOpMyJIMPOBATH IIENH 1 33[1a4¥ MCCIIe/I0BAHNM, HCIIOIB30BAT IOCTABIICHHBIC
U CaMOCTOSITENIBHO C(OPMYJIMPOBAHHBIE BOTPOCHI B KadeCTBE HHCTPYMCHTA
MO3HAHMS W OCHOBBI I (DOPMHUPOBAHUS TMIIOTE3BI 110 MPOBEPKE ITPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUH,

BIaJeTh HAaBBIKAMHM CaMOCTOSTEIBHOIO IUIAHHUPOBAHMA W TIPOBEICHHA
YIEeHWYIECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATE YMCHUA HaOII0IaTh 32 XOIOM
IpoIecca, CaMOCTOSATENBHO IPOTHO3UPOBATh €ro pesynpIar, bopMynIupoBaTh
0GOOIIEH S ¥ BBIBOJBI OTHOCHTEIBHO TOCTOBEPHOCTH PE3yJIbTaTOB HCCICAOBaHMUA,
COCTaBIIATH OOOCHOBAHHEIH OTYET O IpOoJieaHHON paboTe;

IPUOOGPETATh OIBIT yYEHUYECKOH HCCIIeOBAaTENbCKOM UM IIPOEKTHOW
JeSTebHOCTH, NPOSBIATH CIIOCOOHOCTh W TOTOBHOCTE K CaMOCTOATEILHOMY



[IOMCKY METONOB peIIeHHs IPaKTUIECKUX 3ajad, NPUMEHEHHIO PpasIuIHBIX
METO0B O3HAHUS.

3) pa6oTta ¢ nHdoOpMAaLHEii:

OpHEHTHPOBATECA B PAsIUYHBIX HCTOYHMKAaX HHpOpMAIMHU (Hay4HO-
TOMyNApHAS JIATEpaTypa XHMHYECKOTO COAEPKaHMS, CIPABOTHBIC rocoous,
pecypchl MHTepHeTa), aHaIM3HPOBAaTh MH(GOPMALHUIO PA3MMYHBIX BAIOB U bopm
IIpeiCTaBIeHNS, KPUTHIECKU OIIeHUBATH gt JIOCTOBEPHOCTH "
HETIPOTHBOPEYUBOCTE;

hOpMYIMpPOBATE 3aIPOCEl U MPUMEHATH Pa3IMYHBIe METOMBI TIPH MOHUCKE U
oT6ope WHGOpMALUH, HEOOXOMMMOM U  BBIIOIHCHHS yueOHBIX 3a/1ad4
OTIpeNeIEHHOTO THIIA;

pHO6pPeTaTh OMBIT HCIONE30BAaHWA UH(QOPMAIMOHHO-KOMMYHHKATHBHEIX
TEXHOJIOTHHN ¥ Pa3TUUHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSTENBHO  BHIOMpaTh  ONTHMAaNBHYIO — (QOpMy  IPEJCTaBICHHS
rEpopMaruy (cXeMbl, rpadyKy, TUarpamMMBbl, TaOIHIB, PUCYHKH 1 IpyTHue);

ACIIONB30BATh HAYYHBIM S3BIK B KauecTBE CpeJACTBa MpH paboTe ¢
XUMHIUECKOM uH(pOpMalyeil: NPUMEHITh MEXIPEIMETHBIC (buzuueckue
MaTeMaTHIECKIe) 3HAKA B CHMBOJIBL, GOPMyYIIbl, 800peBUaTyphl, HOMEHKIIATYPY;

HCIIONB30BaTh U Ipeo0pa3oBBIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaJISITHOCTH.

OgJajieHNe YHABEPCATbHBIMH KOMMYHHKATHBHBIMH ICHCTBUAMH:

3a/1aBaTh BOIIPOCKI 110 CYIIECTBY 0OCYKIaeMOU TeMBI B XON€ (HaJiora 1/WH
JUCKYCCHM, BBICKasbIBaTh  HO€H, (HOPMyIHMpPOBaTh  CBOM  MPEAJIONKCHNA
OTHOCHTETHHO BBIIIOIHEHHUS MTPEIJIOKEHHON 3a/1a4H;

BEICTYIIaTh C IpEe3eHTAlMell Pe3ylbTaToB [I03HABATENBHOM MNEATEIBHOCTH,
[TOJTydeHHBIX CAMOCTOSTENIBHO WK COBMECTHO CO CBEPCTHUKAMU TIPH BBIITOIHEHIN
XHMHYECKOTO SKCIIEPHMEHTa, MPaKTHIeCKOH paboThI 110 MCCIIEI0BAHMIO CBOMCTB
F3ydaeMbIX BEMIECTB, Pea3allii y4eOHOro MPOeKTa U (GOpMyIHPOBATH BBIBOJIBI
10 pe3ynbTaTaM [IPOBEIEHHBIX HCCIENOBAHMM IMyTEM COITIACOBAHMA MIO3ULIANA B
X0Jie 00CyKIeHIsI 1 0OMEHa MHEHHUSIMHU.

OBJiajieHHe YHABEPCAIbHBIMH Pery/ISTHBHBIMH AeHCTBAAMH:

CaMOCTOSITENIFHO IUIAHWPOBAaTh M OCYIIECTBISTH CBOIO ITO3HABATEIIBHYIO
NesSTeNbHOCTD, OMNpefeNss e Ienud M 3a1add, KOHTPOIUPOBAaTh M IO MEpE
HeOoOXOMMMOCTA KOPPEKTHPOBATh IIPEUIaraeMblil  alrOpUTM JefcTBUN IIpH
BBITOJTHEHUM yueOHBIX M MCCIIENOBATENIBCKUX 3a1ad, BEIOMpaTh Haubosee
5 QEeKTHBHBIA CIMOCO0 MX PEIUeHMs C Y4ETOM MOIMyUeHHA HOBBIX 3HaHWHN O
BellleCTBAaX U XMMUYECKUX PEaKLMIX;

OCYIIECTBIATh CAMOKOHTPOIIb CBOEH IESITENIBHOCTH Ha OCHOBE CaMOaHAJIN3a
¥ CaMOOIICHKHU.



NPEJIMETHBIE PE3YJIbTATBI
10 KIIACC

[IpeMeTHBIE pe3yJbTaThl OCBOEHHA Kypca «OpraHuueckas —XAMHAD»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh ~ NIPEACTABJEHMA O  XUMHUYECKOHU COCTAaBJISIOILEN
eCTeCTBEHHO-HAyYHOW KapTHHBl MHpa, POITM XUMHU B IIO3HAHUM SIBJICHUM
npuponbl, B (QOPMHPOBAHMH  MBIIUICHHS W KyIbTYPBl  JIMYHOCTH, ed
QYHKLHOHAIBHOM IPaMOTHOCTH, HEOOXOMMON AT PEIIEHNs MPAaKTU4CCKHX 3a/1ad
W SKOJIOIMUEeCKd 0OGOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3[OPOBHIO M IPHPOTHOM
Cpeas;

BIANCHAE  CHCTEMOM  XWMHUECKMX  3HAHHWH, KOTOpas  BKJIOYacT:
OCHOBOIIOJIATAIOME TOHATHS (XMUMHUYECKHH OJIEMEHT, aToM, JJIEKTPOHHad
060JI09Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULATEILHOCTD, XUMHUICCKas
CBS3b, CTPYKTypHas (opMmyna (pasBépHyTas U COKpaIgHHas), MOJb, MOJISIpHAs
Macca, MOJSIPHBIH O00BEM, YINIEPOAHBIH CKeNeT, (YHKIMOHANbHAs TIPYyIa,
pajKal, H30MEpHs, H30MEPhl, TOMOJOTHYIECKHH psMl, TOMOJIOTH, YIJICBOLOPO/IBL,
KHCIIOPOJ ¥ a30TCOAEp)Kallide COEIMHEHHs, MOHOMEp, NONMMED, CTPYKTypHOE
3BEHO, BBICOKOMOJEKYIAPHbIE COEIUHEHHS); TEOPUU ¥ 3aKOHBI (TCOPHS CTPOCHHS
opraHudeckux BemrecTs A. M. ByrnepoBa, 3aKOH COXpaHCHHUS MaCCBl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKMH S3BIK XMMUH; MHPOBO33PEHYCCKUC 3HAHUAL,
Jdexallpe B OCHOBE IIOHHMAaHHUS INPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHX
SBIICHUH, (DAKTONOTHYECKAE CBEJEHMS O CBOMCTBAX, COCTaBe, IIONYyHCHHH M
6e30MacCHOM HCIIONB30BAHMY BAKHEHIINX OPraHMYeCKUX BEIIECTB B OBITY H
NPaKTHIECKON AesATENbHOCTH YeII0BEKa,;

chOpPMMPOBAHHOCTS YMEHMH BBISBILITH XapaKTEPHBIC IPU3HAKH TIOHSTHH,
yCTaHABJIMBATH WX B3aMMOCBA3b, MCIIOIB30BATh COOTBETCTBYIOIIME IIOHATHA IIPH
OIMCAHNH COCTABa, CTPOSHHS ¥ MPEBPAICHIN OPTaHMYECKUX COSINHEHHH];

c(hOPMUPOBAHHOCTh YMEHMH HCIONB30BaTh XMMUIECKYI0 CHMBOJHMKY I
COCTAaBIEHUsT MOJEKYISApHBIX ¥ CTPYKTYPHBIX (pa3sBEpHYTOH, COKpaIEHHON)
GopMyn OpraHMYECKHMX BEUIECTB H ypaBHeHM# XUMHYECKHMX PeaKIui,
M3rOTaBIMBATL MOJENN MOJIEKYJ OpPTaHMYEeCKHMX BEINECTB IJIA WIUTOCTpaly KX
XUMAYECKOI0 U IPOCTPAHCTBEHHOTO CTPOCHHUS,

c(hOPMUPOBAHHOCTh yMEHHH yCTaHaBIMBATH NPUHAJICIKHOCTE H3yTEHHBIX
OpraHMYEeCKHX BEIIeCTB II0 KX COCTaBy MW CTPOCHHIO K OIpeIeNIEHHOMY
KJIACCY/TpYIIe COeIMHEHMH (yIIeBOLOPOIBI, KHCJIOPOA M  a30TCOACPKAIlHe
COeIVHEHNs, BBICOKOMOJIEKYJIAPHbIE COSIVHEHHs), [aBaTh MM Ha3BaHUSI IO
cuctemarnueckoit HomeHknarype (IUPAC), a Takxe MPUBOJUTL TPUBHAJIEHBIC
Ha3BaHMS OTHEIbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MPOIMIIEH, alCTHUIICH,
STHJIEHTIINKOIb, [NIUIEPUH, (QeHod, (opManbAerull, aleTaIbACTUN, MypaBbuHasd



KUCJIOTA, YKCYCHAs KMCJIOTa, OJIEMHOBAsl KHCJIOTa, CTEApUHOBAs KUCIIOTa, TII0K033,
GpyKTo3a, Kpaxmal, [eJUIIoI03a, TIHIHH);

c)OPMHUPOBAHHOCTS yMEHHUS OIPENENATh BHIbl XHMHYCCKOU CBA3U B
OpraHMYECKUX COEMHEHHSX (OUHAPHBIE U KPATHEIE);

c)OPMHUPOBAaHHOCTh YMEHMs IPUMEHATH [TOJOKEHUSI TEOPUH CTPOCHHUA
opraHuMueckux Bemiects A. M. ByTinepoBa 1711 00BACHEHNs 3aBUCHMOCTH CBOUCTB
BEII[ECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

cOpMHUPOBAHHOCTE ~ YMEHHH  XapakTepu30BaThb  COCTaB,  CTPOEHHE,
QuU3MYeCKne U XMMHUYECKHe CBONCTBA THIMYHBIX IPEICTABUTENCH DPA3IHIHBIX
KJIACCOB OPraHWYECKWX BeIecTB (MEeTaH, 3TaH, STUJIEH, MPONWIEH, aleTUIIEH,
Oyramuen-1,3, merunOytagueH-1,3, OeH30J, METAHON, 3TaHON, 3THJICHIIIMKOIb,
IIMIEpHH, (GEHOI, aleTalbIerh], MypaBbuHas W YKCYCHas KHCJIOTBI, IJIIOKO3a,
Kpaxmajl, [eJUI0N03a, aMUHOYKCYCHas KUCJIOTa), MLTIOCTPAPOBATh TEHETHIECKYIO
CBSI3b MEXIy HHUMH YPAaBHEHHSAMHU COOTBETCTBYIOIIMX XHMHYECKHX DPEaKiud C
UCIIOIB30BAHUEM CTPYKTYPHBIX QOPMYII;

cOPMUPOBAHHOCTH YMEHHUS XaPaKTepU30BaTh HCTOUHUKU YIIIEBOAOPOAHOTO
ChIpbst (HedTh, NPUPOIHEIM Ta3, Yroib), CIOCOOBI MX MEPepaboTKH K
IPaKTHUECKOE TIPUMEHEHIE [IPOTYKTOB IePEPabOTKI;

c)OPMHUPOBAHHOCTE yMEHHM IIPOBOAUTH BBIYUCICHUSA IO XHMHYECKUM
ypaBHeHHSIM (Macchl, 00bEMa, KOIMYIECTBA MCXOMHOTO BEIeCTBAa WM NPOAYKTa
peaKkluy¥ [0 WM3BECTHBIM Macce, O0BEMY, KOIMYECTBY OIHOIO M3 HCXOIHBIX
BEIIECTB WM MTPOLYKTOB PEAKLIUN);

c(OPMHUpPOBAHHOCTh yMEHMH BIIafeTh CHCTEMOHM 3HaHWH 00 OCHOBHBIX
MeToax HaydHOIrO MO3HaHWs, UCIIONb3yEeMBIX B XUMUH TP U3yYCHHH BELIECTB U
XUMHYECKHX SBIeHHH (HaGIIoeHre, W3MepeHHe, SKCIIEPUMEHT, MOJIETUPOBaHHe),
HCIIOB30BATh CHCTEMHBIE XUMHYECKUe 3HaHWs Ui IIPUHATHS pElIeHHd B
KOHKPETHBIX JKM3HCHHBIX CHTyallUdsX, CBS3aHHBIX C BEHIECTBAMH H© HX
IPUMEHEHUEM;

c)OPMHPOBAHHOCTh YMEHUH COGIEOATh IIPABUIA TIONB30BAHMS XUMIIECKOH
mocyoli U J1abopaTopHBIM O0OpyHOBaHHEM, a TaKKe IPaBAIa oOpaIesus ¢
BEleCTBAMH B COOTBETCTBUH C MHCTPYKIHMSMH IO BBIIOJHEHHUIO J1aOOPAaTOPHBIX
XHAMMUYECKIX OTIBITOB;

cOPMUPOBAHHOCTh yMEHHMH ILUIAHUPOBAaTh M  BBINOJHATH XUMUICCKUH
3KCIEpUMEHT (IPEBpAIeHNs OPTaHUYECKUX BEIIECTB P HaTPEBaHUH, TIOTy-ICHUE
STHIIEHA ¥ WM3y4eHWe ero CBOWCTB, Ka4eCTBEHHBIC pEaKIMH OPraHuIeCKHUX
BelleCTB, NEHATYpALrs OEIKOB NPH HArpEBAaHWM, LBETHBIE PEAKImu OEJKOB) B
COOTBETCTBHM C IIPaBWIaMM TEXHHKH 0€30IIacHOCTH Npu OOpalleHHH ¢
BeIllecTBAMU U JIaDOpaTOPHBIM 00OpYIOBAHMEM, ITPENCTABIIATE PE3YJIbTATEI



XAMHWYECKOT0 JKCIIepEMeHTa B (opMe 3alMCH YPaBHEHHH COOTBETCTBYROUIHX
peaxiuii 1 GOpMyITUPOBATh BBIBOJIbI HA OCHOBE 3THX PE3yJIBTATOB;

c(hOPMHUPOBAHHOCTh yMEHHMM KPUTHYECKH aHAIM3MPOBaTh XUMHUIECKYIO
MHGOPMAIHIO, IIOTyYaeMyl0 K3 pasHBIX HMCTOYHHKOB (CpezcTBa MacCOBOM
uHpopManuu, VIHTepHET U IPyTHX);

cOpMHUPOBAHHOCTE ~ yMEHMH  coOmofarh — TpaBHla  SKOJNOTHYCCKH
[1eJIeco0Opa3Horo IoBefeHHs B OBITY M TPYHOBOM JEATENBHOCTH B IICILIX
COXpPaHEHHSI CBOETO 3IO0POBbS M OKpYXaroLled MIPUPOJHOH CPEIbI, OCO3HABATH
OIIACHOCTH BO3JICHCTBUS HA JKHBbIE OPTaHMU3MBI OIPENCICHHBIX OpPraHMICCKUX
BelecTB, TIOHUMAasg cMbIch TokasaTens [LJK, mosicHSATh Ha IpuMepax CIIOCOOBI
YMEHBIIEeHNsI M TMPENOTBPAIlleHHs HMX BPEIHOTO BO3ICHCTBHA HA OpraHu3M
YeII0OBEKa;

I8 00yYaroIUXCsl ¢ OTpPaHHYEHHBIMH BO3MOXKHOCTAMH 3[0POBBS: YMCHHE
IPUMEHATH 3HAHWS 00 OCHOBHBIX [OCTYIIHBIX METOZax IO3HAHHS BCIICCTB M
XUMHYECKUX SBICHUMN;

IUTT  CIIENBIX M CIA0OBHIAMIMAX OOY4YarOIUWXCs: YMEHHE MCII0Ib30BATH
penbeHO-TOYeuHy0 cucTeMy obosnauenunit JI. bpains [ 3aruch XUMUHECKHX

bopMyI.

11 KJIACC

[IpenMeTHBIE pe3yibTaThl OcBoeHMs Kypca «OOmas M HeopraHuiecKasd
XHUMUSD OTPaXaroT:

cOpPMHUPOBAHHOCTE ~ IPEACTAaBIEHHI: O XHMUIECKOH COCTaBJISIFOILEN
eCTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, POJTM XUMHH B IO3HaHUU SIBIICHUN
mpupoAbl, B (GOPMHUPOBAHMM  MBIUUICHUA M KyJNbTYpbl JIHIHOCTH, g
(QYHKIMOHATIBHOM rPaMOTHOCTH, HEOOXOAUMON IV PEIIEHMS PAKTHICCKUX 3a/1a1
W 5KOJOIHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M MPUPOLHOM
cperne;

BIafieHre  CHCTeMOM  XWMHYECKUX  3HAHHM, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAloIIEe MOHATHS (XHMUYECKAM 3JEMEHT, aTOM, H30TOII, S-, P-, d-
3JeKTPOHHBIE OpOWTANX aTOMOB, HOH, MOJIEKyJa, MOIIb, MOJISPHBIA  00BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTD, CTEIEHb OKUCICHHUS, XUMUICCKas CBA3b
(KOBaJNeHTHAs, MOHHAs, METAILTNYECKas, BONOPOIHAs), KPUCTAITMIECKas pemeéTKa,
TUIGI XUMHYECKAX  peakiuil, pacTBOp, OJCKTPOJHUTHL,  HEIICKTPOJIMTEL
5JIEKTPONUTHYECKAs [UCCOIMAIMS, OKUCIHUTENb, BOCCTAHOBHUTENB, CKOPOCTH
XAMWYECKOH peaKIWy, XMMHYECKOe DaBHOBECHE);, TCOPHH H 3aKOHEBI (Teopus
SJIEKTPOTUTHYECKON ICCOIMAINY, TTEPUOIUICCKIH 3aKOH 1. 1. Mengeneesa,
3aKOH COXpaHEHMS MACCHI BEI[eCTB, 3aKOH COXPaHCHWS M IPEBPALICHIA SHEPIUH
IpY XHMHYECKAX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XWMHUH,



MHPOBO33pEHYECKIE 3HAHMs, JIEXKAllie B OCHOBE IOHMMAHUS MPUINHHOCTH H
CHCTEMHOCTH XMMWYECKHMX SBICHUH, ()AKTONOIMYECKHEe CBEACHMS O CBOMCTBAX,
cocTaBe, MOJIydeHU: U 0e30I1aCHOM HCITOJIB30BaHUU BKHEHIIINX HEOPTaHUYIECKUX
BEIIECTB B OBITY U MPAKTUIECKOM [IEATSITPHOCTH YEIIOBEKA,

c()OPMHPOBAHHOCT YMEHHHM BBIABIATH XapaKTEPHBIE IPU3HAKU IIOHITHH,
yCTAHABIMBATh MX B3aMMOCBS3b, WCIIOJb30BaTh COOTBETCTBYIOIIME IIOHATHA HPH
OIIHMCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX IIpEeBpPAILCHUN;

c)OPMHUPOBAHHOCTh YMEHHMH MCIIONIb30BaTh XUMHYECKYIO CHMBOIMKY I
coctaBleHHs (QOpPMyJ BELIECTB M  YPaBHCHHH  XHMHYECKHX peaKIui,
cuctemaruueckyro Homenknarypy (IUPAC) u TpuBrHanbHbIe Ha3BaHUS OTICIBHbIX
HEeOpraHWYyeCcKuX BeIIeCTB (yrapHbIA ras, YIIIEKUCTBIA Ta3, aMMHAaK, TaIicHas
M3BECTh, HeraléHast H3BeCTh, IUTHEBAs COJa, MUPUT U IpyTHe);

c(hOpMHPOBAHHOCTh YMEHHUH OMpPEENSTh BaICHTHOCTE ¥ CTEIICHD OKMCIICHHUA
XUMAYECKIX DJIEMEHTOB B COEIHMHEHUIX DPa3IMYHOI0 COCTaBa, BUJ XUMHYIECKOU
cBsA3M (KOBaJICHTHAs, MOHHAs, MeTaJllIn4ecKasd, BOJIOPOIHAsI) B COCOMHEHUSIX, THII
KPUCTAJUTMYECKOH PEMIETKH KOHKPETHOI'O BEIIECTBa (aTomHas, MOJIEKYJISIpHAs,
MOHHAs, MeTaIMYecKas ), XapakTep Cpe/ibl B BOJHBIX pacTBOpax HEOPTaHMHICCKUX
COEIMHEHUH;

chOpMHUPOBAHHOCTh YMEHUHI yCTaHaBJIMBaTh MIPUHAIJIEKHOCTD
HEOpraHWYecKWX BEIIeCTB IO MX COCTaBy K ONpeNeNéHHOMY KIIacCy/Tpyrime
CoeMHEeHUH (IIpocThle BEIlecTBa — METAIBI ¥ HEMETAILIbl, OKCHUABI, OCHOBAHMAL,
KHUCIIOTEI, aMQOTepHBbIE THIPOKCUIBL, COMn);

c(hOPMHUPOBAHHOCTh YMEHHM PACKPhIBATh CMBICI MIEPUOIMIECKOTI0 3aKOHA 1.
U. Menneneesa U IeMOHCTPUPOBATE €70 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
¥ IIPOTHOCTHYECKYIO (QyHKIIH;

cOPMHUPOBAaHHOCTh yMEHHUM XapaKTepU30BaTh JIICKTPOHHOC CTpOEHHUE
ATOMOB XUMHUECKHX DJlIeMeHTOB 1—4 TmepromoB IlepHOAMYECKOd CHCTEMBI
xuMudeckux aiemeHTtoB JI. M. MenneneeBa, HCIONB3ysA IOHATHA «S-, P-, d-
3JIEKTPOHHBIE opOuTaIn», «IHEPTeTUUECKHUE YPOBHUY, O0OBSICHSITH
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKMX BJIEMEHTOB M KX COeIUHECHHUH
10 TIEpHOZaM U IpyIIamM [lepHOIUECKON CHCTEMBI XUMUYECKHUX 3JIEMEHTOB . W.
Menneneena;

cOpPMHUPOBAaHHOCTh ~ YMEHHUHM  XapaKTepU30BaTH (omuceBaTe) — obImue
XUMHAUYECKHe CBOMCTBA HEOPraHWYECKUX  BEIISCTB  Pa3jMYHBIX  KJIACCOB,
MMOATBEPXKIaTh CYIIECTBOBaHUE FeHEeTUYEeCKOM CBI3M MEXKAY HeOopraHW4YeCKUMU
BellleCTBaMU C IIOMOIIBIO YPAaBHEHWM COOTBETCTBYIOINX XUMUICCKUX PEeaKIUm,

CchOPMUPOBAHHOCTh YMEHHUSA KIacCU(PUIIPOBATh XMMHYECKUE PEAKIUH II0
pa3NIMUHBIM TpU3HaKaM (YMCIy W COCTaBy PEarMpyromux BEHIECTB, TEIJIOBOMY



3dheKTy peakiuy, HU3MEHEHHIO CTEIeHEH OKHMCIIEHHS 3JIEMCHTOB, 00paTUMOCTH
peaKIy, YIacTHIO KaTalu3aTopa);

c()OPMHUPOBAHHOCTE YMEHHM COCTAaBIATh YPaBHEHUS peakuuii pa3IHIHBIX
THIIOB, TIONHBIE U COKPAIIEHHbIE yPABHEHIS Peakuii HOHHOTO 00MeHa, YIUThIBas
YCJIOBYSL, TIPF KOTOPBIX 3TH PEaKIMy UIYT 0 KOHIIA,

cOpMHUPOBAHHOCTh YMEHHH IPOBOAUTH PEAKLMH, MOATBEPXKAAIOIINC
KAYeCTBEHHBIM COCTAB pA3MYHBIX HEOPraHWYECKMX BEIIESCTB, pPacllo3HABATH
OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHMICCKHX
BEIIIECTB;

chOpMHPOBAHHOCT ~YMEHMH  pacKpblBaTh  CYIIHOCTb — OKHCIUTEJIBHO-
BOCCTAHOBUTEIBHEIX PEAKIUN MOCPEICTBOM COCTABJICHUS JJIEKTPOHHOI'O Oananca
STHUX pPEeaKlui;

c(hOpMUPOBAHHOCTh YMEHHMHI OOBSICHITH 32aBUCHMOCTb CKOPOCTU XAMUYECKON
peaKIliy OT PasiiYHEIX GaKTOPOB; XapaKTep CMEIECHHS XUMIICCKOT0 paBHOBECH
B 3aBUCHMOCTH OT BHeIrHero Bosfeiictsust (mpunnun Jle [llarense);

c(OPMHUPOBAHHOCTh yYMEHMH XapaKkTepu30oBaTh XHMHWIECKHE IPOLECCEL,
JleKalye B OCHOBE IIPOMBIIUIEHHOTO IIONyYEHMs] CEpHOH KHCIIOTHI, aMMuaKa, a
TaxKe CHOPMHPOBAHHOCTD IPEJICTABIEHHH 00 OOIMX HAy9HBIX MPUHIMIAX U
HKOJIOTMYECKHX IIpobiieMax XUMHUYECKOTO TPOU3BOACTBA,

c(OPMUPOBAHHOCTh YMEHHH MPOBOIUTE BBIYHCIIEHWS C HCIOJIE30BAHUEM
OHSTHS «MaccoBas MO BEleCTBa B PacTBOpE», OOBEMHBIX OTHOIICHHUA Ta3oB
IpY XUMHYECKUX PEaKIUsaX, MacChl BEIIECTBA HIH 00BEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OFHOTO M3 y9JacTBYIOIIUX B PCAKINH
BeIllecTB, TeIoBoro 3G ¢eKTa peakMy Ha OCHOBE 3aKOHOB COXPaHCHHA MacChl
BEILIECTB, IIPEBPAIIEHI U COXPaHEHHS SHEPIUH,

c(hOPMHUPOBAHHOCTh YMEHUH COOMIONATh IIPABHJIA TIOB30BAHIA XUMHUIECKON
rocyZioi ¥ J1abopaTOpHBIM 00OpyIOBaHHMEM, a TaKkxKe NpaBuila obpatieHus ¢
BEl[ECTBAMU B COOTBETCTBHM C HMHCTPYKIMSIMH I10 BBEIIIOTHECHHUIO 71a00paTOPHBIX
XAMHUYECKUX OIIBITOB;

chOpMHUPOBaHHOCTh YMEHWW IIIAHUPOBaTh U  BBINOIHATEH XUMAYECKUN
SKCIIEpUMEHT (pasioXeHHe NEepOKCUa BOJIOPOJA B NPHCYTCTBUM KaTalu3aropd,
ompesiefieHHe CPefbl PacTBOPOB BEIIECTB C  TOMOIIBIO  YHHUBEPCAIBHOTO
HHAMKATOPA, BIUSHKE Pa3IM4HBIX (AKTOpPOB HA CKOPOCTH XAMHAYECKON PEeaKiliy,
peaKiud MOHHOrO OOMeHa, KadeCTBEHHbIE PEaKIUH Ha cynbbar-, kapOoHaT- U
XJIOPH/I-AHMOHBI, Ha KAaTHOH aMMOHWs, PEIIeHHe SKCIEPUMCHTAIBHBIX 3alad IO
remaMm «MeTtamiey ¥ «HeMeTamae») B COOTBEICTBHU C IpaBHIaMU TCXHHKH
6e30MacHOCTH TIPH OOPAIEHHH ¢ BEIeCTBaMHU ¥ J1ab0paTopHLIM 000pyIOBaHUEM,
IpeNCTaBIsTh pe3ylbTaThl XUMHAYECKOro OKCICPUMEHTa B dbopMe 3aIUCH



ypaBHEHMI COOTBETCTBYIOIIMX PeakuuMd W (OpMyIMpOBaTh BBIBOJABI Ha OCHOBE
3TUX PE3YJIBTATOB;

c()OPMHUPOBAHHOCTh YMEHMH KPHUTHYECKH aHAIU3MPOBAaTh XUMHYECKYIO
uHGOpMALHI0, IOMy4aeMyld U3 pa3HbIX HCTOYHHMKOB (cpemcTBa  MacCOBOM
KOMMYHUKAIWH, VIHTepHET U JPYyTHX);

cOpPMHPOBAHHOCTH ~ yMEHHH  coOmonaTh  MpaBWia  SKOJIOTHYECKH
[1e1eco00pasHoro IOBeJeHUs B OBITY M TPYHOBOH [EATENBHOCTH B IIEIIX
COXpaHEHHs CBOErO 3HOPOBbS M OKPYXKaoIed MPUPOJHOHM CPENBI, 0CO3HABATH
OIIACHOCTH BO3JEHCTBUS Ha JKHUBBIE OPraHU3MBbI OIIPENEICHHBIX BEIIECTB, IIOHNMAas
cMbicn mokasarens I1JIK, TOACHATH HA MpUMepax CHOCOObI yMEHBIUCHUS U
IpeNOTBPAIIEHHS UX BPEIHOTO BO3IEUCTBUSI HAa OPTaHU3M YEJI0BEKa,

I8 00y4aromuXcsl ¢ OrpaHMYEHHBIMH BO3MOXXHOCTAMH 3J0POBBS: YMCHHC
IIPUMEHATh 3HaHWS 00 OCHOBHBIX JOCTYIHBIX METOJax IO3HAHWs BCIICCTB U
XUMHYECKUX SBIICHUMN,

JUTS CJIENBIX X CHAOOBUIAIMX OOYy4YaroluXcCs: YMEHHE HCII0JIb30BaTh
penbeHO-TOYeUHY0 cucTeMy oOo3Hauenui JI. bpaldid Ayl 3alUCh XUMHUYCCKHIX

bopMyIL.
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