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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunuax Poccuiickoit
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOy4YeHHST U TpeOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBbI0 M TPUPOJHON cpene. Peanusyercs Xumuuyeckoe oOpa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEpPUAIBHOW KU3HH OOIIECTBA, a TaKke C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI M YeJOoBeKa, KOTopoe (PopMUpYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KyJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmiass M HeopraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHMsSI BCEro MHOTooOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3YyYEHHI0 ydyeOHOro marepuajia U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DBJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHUs B mpeamere «XUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00ydYarolMMcs TPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHHUM, a TaKKE O XHMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMPOTEeKaHWUs JOmoJIHsgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aMMOCBSA3U XUMHUM C
JPYTMMHM HayKaMH, pPacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M IMPaKTHYECKOU
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  HM3YUYEHHUS]  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh NPHUPOJHBIX SBICHUN NYTEM OHKCIEPUMEHTA U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemieHus 3a7ad  BOCIUTAHUS, PA3BUTHS MW COLMATU3AINH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peEUIeHUs MpoOJieM, TIOUCKa, aHaiu3a |
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpemnojgaBaHus XMMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENIEHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUsl IVIABHBIMM LEJSIMU M3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE M IOHMMAHHE CYIIHOCTU JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOAUMBIX I HpUOOpETEHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301macHOro o0panieHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbIIed cTeneHM OTAaércs  MPEeANoYTEeHHE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOTO IOJIYYEHHUS 3HAHUM M NPUMEHEHUS MX B PEalbHOW KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBaHue y OOyYaroOmMXCS  KIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHMM XWUMHH, a TaKXKe U1 OLUEHKHM C NO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETAaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJU B PEHICHUH TJIOOATBHBIX MPOOIEeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX DPEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKO XUMHHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKMX BemecTB. [omoimorus, wu3oMepusa. XHMHYECKas CBs3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHUss M TOPEHMs), HAaXOXKACHHE B IMPHUPOJIE, IOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMUsSI U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHHE. T0myon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. [IpHpoaHblii ra3 W IONMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJTYKTOB PEAKLIUH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTIIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHCIIEHHWS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kjacca KUCIOT, PEakIHsl 3TepU(pUKaLUK), TOTyYeHHE U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
Heunono3sl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmasia (THAPOIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. l[lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaAOII0/ICHNE 1 ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIus 0eIKoB Mpu
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUH —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanys MeXIpeIMETHBIX CBA3EH IPU U3YYEHUU OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil 31eMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XHMHUYECKHX OJJIEMEHTOB H
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciadblie aneKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJieNIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAJJIOB (rajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepruonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIUX METAUIOB (HATPHM, KaJlUil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O00Pa3lO0B HEMETAUIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BellecTBa MM 00BbEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 00€CrieYE€HUU SKOJIOTUYECKOM, PHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BaXXKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO MCIOJIL30BaHUs MpenapaToB OBITOBOM XMMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOImEed W
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUM, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOJCIUPOBaHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). Hay4dHo-meTonuyecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIIHEro
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOr0 00pa3oBaHMus,

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pPE3ydbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACIEAUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBSI3aHHBIC C XUMUUYECKUMU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTebCKOM
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pa3HOro OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYKarolIeM MHUpE Kak O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA W BAXXHOU pPOJMU B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKH KOMGPOPTHON KHU3HU KaKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM U3MEHECHUH, YMEHHUS JIeaTh 000CHOBaHHbBIC 3aKJIFOUCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIbCKON JICATEIIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cdepax mpodeccnoHambHON
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHaYyYHBIE MOHSATHSA, OTPaXKaIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOIIOIeHNEe, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSICHEHUS OTAETBHBIX (PAaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XHMHuYeckas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUICHUsl MPaKTUYECKUX 3a/lad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTEepHETa), aHaNM3UpOBaTh MH(POPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIM S3BIK B KadecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIBHON EATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEIOBAHMA MYTEM COTJIACOBAHMS TO3MIMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpejlaraéMblii aJIroput™M JACUCTBUU MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJM XHMHUU B TO3HAHUMU SBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIA CKeJeT, (QYHKIMOHAJIbHAS TpYIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHHH H
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMKMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHMYECKUX COCANHEHUI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYEeCKMX BELIECTB ISl MIUTIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIAcCy/Tpynne COeqUHEHUN (YIrJIeBOAOPOABI, KHUCIOPOA U a30TcoJepKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (eHOoJ, (opMalbIerull, auerajibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPaTHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMIM  XapakTepuU30BaTb  COCTaB, CTPOECHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOJIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOJICTIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0OM U J1abOpaTOpHBIM OOOpPYAOBaHHMEM, a TaKXe IMpaBWia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpallleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTYYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, NPEACTABIATH PE3YIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha JKMBBIC OPTaHU3MBI OIMPEICIEHHBIX OPTaHHMYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE O0YYaroNIuXCcs ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbsI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS peIICHHS IPAKTUUECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMH, PacTBOp, DJICKTPOIUTHI, HEDJIEKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMS MAacChl BEIIECTB, 3aKOH COXPAHECHMS W IPEeBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€30MMaCHOM HCTIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHECHUSIX, THUII
KPUCTAUTMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYIspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAIJIC)KHOCTh
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY KiaccCy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u J1EMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOINLYI0, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE DPEAKIUU TIO0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvxX BeEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISITH YPAaBHEHUS PEAKIUN PA3TUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeKalllie B OCHOBE MPOMBIILUIEHHOTO IMOJIYYEHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TONYYaeMyK0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpelbl, OCO3HABATH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE YII1€BOIOPOABI — AKAHbI 2
29 HenpenenbHble yTIeBOJOPOIBI: AIKEHBI, 5 1
AJKaMEHBI, ATKUHBI
2.3 ApoMaTn4ecKue yriieBoA0pOIbl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. @enon 3
3.9 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VriaeBoasl 3 2




Uroro no pazgeny

13

Pa3nen 4. A3oTcoaeprkaime opranudeckue coelMHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COeIUHEHHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemeHToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertasmibl 6 1
2.2 Hemeramist 9 1 1
53 CBs13b HEOPTAaHUYECKUX W OPTAHHUYECKUX 5
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue fllsyqennﬂ :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypenI
1 [Ipenmer oprannyeckoi XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpOeHUsI OpraHUYECKUX
2 coenuneHuii A. M. bytieposa, eé 1
OCHOBHBI€ IOJIOKEHUS
[IpencraBienue o kinaccupuxanuu
3 opraHuyeckux BemecTs. Homenknatypa 1
(cucremaTtuyeckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MertaH u 3TaH — OpoCTEeUIIe 1
MIPEICTAaBUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
5 OTWIIEH U IPONMIIEH — MPOCTENIINE 1
MIPEICTABUTENH AJTKCHOB
3 [TpakTrueckas paborta Ne 1. «Ilonydyenue 1 1
ATUJICHA ¥ H3YYCHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lonyaerue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHMHEBIL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIIINNA MPEJICTABUTEIb ATIKHHOB

1 Beruucnenus no ypaBHeHHIO XUMHUYECKON
peakuun

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
IPUHAJISKAIINX K Pa3IMYHbIM KJlaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBIN ra3 U MOIyTHBIE HePTIHBIE
ras3sl, HepTh ¥ MPOYKTHI €€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBs3b

18 MHoOroaToOMHBbIE CIIUPTHI: ITUIEHTIIUKOINIb U
TJIMLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYEeCKHe
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpreruasl: GopManbIaeTua U
aneTanpaeru]. AeToH

21 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHasl U YKCYCHas

22 [IpaxTuueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOW KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK
MpEaACTAaBUTEIN BbICIINX Kap6OHOBBIX
KHCIIOT

24

MpbL1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIIee ACHCTBHE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX

3¢upoB

26

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

YTneBoasl: cocTaB, KilacCH(PHUKAIIHS.
Baxneiimme npeacTaBuTeNu: TIII0K03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemirono3a kak npupoHbie
MOJIUMEPBI

29

KontponbHas padoTa mo pazaeny
«Kucnopoacoaepxamue opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
npoBepoyHas paboTa

30

OO011ast XapakTepUCTHKA a30TCOEPIKALIIX
OpPraHUYeCKUX COeMHEHUH /
Bcepoccuiickas npoBepouHasi paboTa

31

AMMHBI: METHJIAMHWH M aHWJINH

32

AMUHOKHUCIOTH KaK aMm(pOTepHbIS
OpraHUYECKHUE COCAMHEHUS, UX
O6uosnoruueckoe 3Hayenue. [lentuapr.
benku kak npupoHbIe




BBICOKOMOIJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIC TTIOHATHS XUMHUHU

33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH L
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1
[TnacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToOMOB

Ilepnonnueckuit 3akoH u [lepnoanueckas
cUCTeMa XMMHU4YecKHX diemeHTos 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTH U3MEHCHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnam u nepuogam. 3HaueHUue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumuueckux anementoB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBaJICHTHOM CBs3U. BopopoaHas cBs3b

BajnieHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe




Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, PA3IMYHBIX
KJIACCOB

Knaccugukanus XuMH4ecKux peakluuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHUYECKHUX PEAKLUIX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pPEaKIIUN»

11

OnexrponuTnueckas auccouuanus. [lonsarue
0 BoJlopoiHOM Tokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPraHUUYECKUX BEILECTB

12

OKuCINTENBEHO-BOCCTAHOBUTENIbHBIE
peakmuu. [TousTHe 00 2MeKTpoIN3e
pacIIaBoB M paCTBOPOB COJIEH

13

KontponbHas paboTta mo pazaery
«Teopernueckne OCHOBBI XUMHUU»

14

Meraiuel, ux noyioxenue B [lepuognyeckoii
CUCTEME XUMHUYECKUX dieMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OOmMe Gu3ndecKue CBOWCTBA
METaJJIOB




15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN DS
HaMpsHKEHUH METallJIOB

16

XHUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HATpUH, KaJui, KaJablluii, MarHui,
ATIOMHUHHNA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XHUMHUYECKHE CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertaniaen»"

20

HeMeTaJIJIBI, HUX IMOJOXKECHUEC B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . MenjeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

duznueckue cBOICTBA HEMETAIIIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPBI U UX
COeIUHEHUN

23

XuMHuueckue CBOcTBa a3oTa, pochopa u ux
COeIUHEHUN

24

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

25

[IpuMeHeHne Ba)XKHEUIINX HEMETAIOB U UX
COCTUHEHUN

26

O06001IeHre 1 cucTeMaTU3aus 3HaHUI 110




TeMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHX PEAKIUN 1
TEPMOXHUMHYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1
"HemeTaisl"»

28 KonTponbhas padora no temam «MeTtasuibi» 1
n «Hemeramib»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heopranmueckue u opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumun B 00ecriedeHIU SKOJIOTHYECKOI,

31 SHEPreTHUECKOM U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
IIpencraBnenus o0 0OIMUX HAYUHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O MTOTY4YECHHUS 1
BaXHEUIIINX BEILECTB

33 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

34 XUMHSA U 3I0pPOBBE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMmal CpeaHEro 0611(61"0 06pa30BaHHﬂ

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUHU

11

CdopMupoBaHHOCTh TPEIACTABICHUH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpPA, POJIU XUMUU B TO3HAHUHU
ABIIGHUN TPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pEeIICHUs] TMPAKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenne cucremMoif XMMHMYECKMX 3HAaHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIMe HOHSATHS (Moutekyia, BaJICHTHOCT,
AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIpHBIH OOBEM, YIJIEPOJIHBIM CKEJeT,
GbyHKUMOHANbHAS ~ TPyNNa,  paguKan,  HU30MEpHUs,  HU30MEpHI,
TFOMOJIOTUYECKUN psAZl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOJI- H
a30TCOJEpPIKAIINE COCIUHEHMs, OMOJIOrMYECKH AKTUBHBIE BEIIECTBA
(yraeBozpl, KUpbI, O€JIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEMHEHUsS); TEOPUHM U 3aKOHBI (TEopHs
XUMHYECKOTO CTPOCHHsS opranudeckux BemiectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHMBOJHMYECKUH S3BIK XUMHUH, (PaKTOIOTHUECKHE
CBEIEHUS O CBOMCTBaX, COCTaBe, IMOJIyYeHUHM U Oe30macHOM
UCTOJIb30BAaHUN BAXKHEWIIMX HEOPraHWYECKMX W  OpPraHUYecKuX

BELIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YeJIOBEKa

13

CopMUpOBaHHOCTh YMEHHMI BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUM,  yCTaHABJIMBaTb  UX  B3aWMOCBs3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUI OPraHUYECKUX COCTMHEHUIN

14

c(hOpPMUPOBAHHOCTh YMEHHUI HCIIONB30BaTh XUMHUYECKYIO CHMBOIHUKY
JUTSL COCTABJICHUST MOIIGKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHoi) ¢GOpMyaT OpPraHMYECKHX BEIIECTB U  YpaBHEHUU
XUMHUYECKHUX PEaKIUil, H3TOTaBIMBATh MOJICIIA MOJICKYJI OPraHUIECKUX
BEIIECTB JIsI WUTFOCTPAllMd MX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCT, ~ YMECHHH  yCTaHABIWBATh  IPHHAIJIC)KHOCTD
HU3YUCHHBIX OPraHMYCCKHUX BCHICCTB IO HUX COCTABY U CTPOCHUIO K
onpenenéHHOMYy Kilaccy (Tpyrne) COeAMHEHUH (YIJIeBOAOPOMIbI,
KHUCJIOPOA ¥ a30TCOJCPIKAIINE COCIUHEHHS, BBICOKOMOJICKYJISPHBIC
COCJMHCHUS), JaBaTh WM  Ha3BaHUS 10  CHUCTEMATHYECKOM

nomenkiarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHHUS ONPEACIATh BUABI XUMUYECKOU CBSI3H B

OpPraHUYECKUX COECTUHEHUSIX (OJUHApHbIE U KpaTHbIE)

1.6

ChopMupoBaHHOCT yMEHHUS IPUMEHSTH: TOJOXEHUS  TEOPHH
CTpoeHHUsl opranuuyeckux BemecTB A.M. BytnepoBa mis o0bscHeHus
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChl BCIICCTB

YrneBoaopoibl. Kucnopoaconep:xaine u a30TcoJepxKanme

OPraHu4CCKuUC COCANMHCHHA. BLICOKOMOJICKYJ'IHPHLIG COCANHCHUA

2.1

CdopMUpOBaHHOCTh yMEHUW TNPUBOAWTH TPUBHAIHHBIC HA3BAHUS
OT/ENIbHBIX OPTraHUYECKHX BEIIECTB (ITHJICH, TPOIMJIEH, alleTHJICH,
STUJICHTIIMKOJb, TIHLEPUH, (QeHon, Qopmalbaerus, ameraibAerui,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasi KHUCIOTa, TJIOKO03a, (PYKTO3a, Kpaxmal, IeJUII0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYecKue W XHUMHUYECKHE CBONCTBAa THUIMYHBIX MPECTABUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, STaH, JTHUJICH,
MpOMNWIeH, aleTuieH, Oyraauen-1,3, merunOyraauen-1,3, OeHzon,
METaHOJ, 3TAHOJ, STUJICHIJIMKONb, TIUIEPUH, (PEHOIN, aleTanbAeru,
MypaBbUHAsA M YKCYCHasi KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUII0JI03a,

aMUHOYKCYCHas KUCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHUA HWIUTIOCTPUPOBATH I'CHCTHYCCKYIO CBA3b
MCKOY THUITMYHBIMHA npeaACTaBUTCIIAMU Pa3INIHBIX KJ1aCCOB
OpTraHU4YC€CKUX BCIICCTB YPAaBHCHUAMMN COOTBCTCTBYIOIIUX XUMHWYCCKUX

peaKIMii ¢ UCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdopmMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJOPOAHOTO CHIPhs (He(PTh, MPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepaboTKU U MPaKTHYECKOe MPUMEHEHHE MTPOTYKTOB MepepaboTKU

XUMHS U KU3Hb. PacyéTsl

3.1

CdopMupoBaHHOCTh YMEHUU BIIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMO3HAHUs, UCIIOJIB3YCMbIX B XUMUH IIPHU U3YUYCHUU




BEUIECTB W XHUMHUYECKUX sBJICHUH (HaOmofeHue, U3MEpeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAHUA I NPUHITHS PEIICHHMH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUsX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUEM

3.2

CdopMupoBaHHOCTE YMEHHM COOJIO/IaTh TPaBHIA TOJH30BaHUS
XUMHYECKON TMOCyI0oi M 1a00paTOpHBIM OOOPYAOBaHHEM, a TaKKe
npaBuiia oOpallleHusl C BEeIIeCTBAMU B COOTBETCTBUHU C MHCTPYKLHUAMU

110 BBIIIOJTHCHHUIO J'Ia60paT0pHI)IX XHUMHYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMUYECKHMA
AKCIIEPUMEHT (IIPEeBpaleHHs] OPTraHUYECKUX BEIIECTB IIPH HAarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKLIUN
OpPraHMYeCKHUX BEIIECTB, JACHATypauusi OCIKOB IpH HarpeBaHUH,
LIBETHBIE peakUuu OEJIIKOB) B COOTBETCTBUU C IpaBUIAMHM TEXHUKU
Oe3omacHOCTH TpU OOpalleHWHd C BEIIeCTBAMU U J1IaOOPATOPHBIM
o0opynoBaHuEM; MPEACTABIATh pe3yabTaThl XUMHUYECKOTO
JKCIepUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX

peakiuii ¥ GopMYITHPOBATEH BBIBOIBI HA OCHOBE 3THX PE3y/IhTaTOB

3.4

ChopMupoBaHHOCTh YMEHHUM MPOBOAUTH BBIUMCICHUS 110 XUMUYECKHM
ypaBHEHMUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BELIECTBA MIIU
IIPOJYKTA PEaKlUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

U3 UCXOJHBIX BEIIECTB WIH MIPOIYKTOB PEAKIMH)

3.5

CdopmMupoBaHHOCTD yMEHUMI KPUTUYECKU aHaJIUM3UPOBATH
XUMHUUYECKYI0 HH(QOpPMAIUIO, IOJIYy4aeMyl H3 pPa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCT yYMEHUH COOIIOAATH MpaBHJAa SKOJIOTUYECKH
11e1€c000pa3HOro TOBEJIEHUSI B OBITY W TPYJOBOW J€ATENbHOCTU B
LEIAX COXPAaHEHMsI CBOErO 3/I0POBbS M OKPYKAKOUIEH NPUPOITHON
Cpellbl, OCO3HABaThb OMACHOCTb BO3JCHCTBUS HA KUBBIE OPTraHU3MBI
ONpPEACIEHHBIX OPTaHUYECKUX BEUIECTB, OHMMAsl CMBICI IOKa3aTels
[MIK (mpenenbHO JOMYCTUMOM  KOHIIEHTpAIlMU), TOSICHATH Ha
pUMepax crnocoObl YMEHBIIEHHUS U MPEIOTBPALLEHUS UX BPEIHOIO

BO3JCHCTBUA Ha OpraHusm 4€CJIOBCKa

11 KJIACC

Kon
NpoBepPsieMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHus




pe3yJabTara

1

TeopeTnyeckre OCHOBbI XUMUU

11

Bnanenue cucreMol XMMHYECKMX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIATAlOIMEe  MOHATHS  (XMMHYECKUH  JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIIN aTOMOB,
HOH, MOJIEKYJIa, BaJIE€HTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpDHAas Macca, MOJIIPHBIN
00bEM, KpUCTaIMYecKas pemeérka, THUIbl XUMHUYECKUX peaKkLui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HJIOTEPMUYECKHE,
peaky HMOHHOIO OOMEHA), pacTBOP, 3JIEKTPOJIMUTHI, HEIIEKTPOJIUTHL,
IEKTPOIUTUYECKAs]  JUCCOLMALUSA, OKUCIHUTENb, BOCCTAaHOBMTEID,
CKOPOCTbh XMMHUYECKOW peaKUMH, XUMHUYECKOE PAaBHOBECHE); TEOPHU U
3aKOHBI (TEOpHUS DIEKTPOIUTHUECKON nucconmanuu, llepmomnueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IIOJYYEHHMH U OE30IIaCHOM HCIIOJb30BAHUM Ba)kKHEHIINX
HEOPraHMYECKUX BELIECTB B OBITY W NPAKTUYECKOH JIEATEIILHOCTU

YCJIOBCKa

1.2

ChopMupoBaHHOCTh yMEHUU BBIBISATH XapaKTepHbIE MNPHU3HAKU U
B3aUMOCBSA3b HM3YYCHHBIX TOHSITHH, MPUMEHATH COOTBETCTBYIOIINE
MOHATHSA TIPU ONHCAHUM CTPOCHUS W CBONCTB HEOPTaHUYECKUX
BELIECTB W HMX TMPEBPAIICHUN; BBISIBIATH B3aUMOCBSI3b XHUMHUECKUX
3HaHUU c MOHSITUSIMH u MpeICTaBICHUSIMH JIPYTHUX

€CTCCTBCHHOHAYYHBIX IPECAMETOB

1.3

BnaneHne OCHOBHBIMH METOAAMH HAay4YHOI'O IIO3HAHUA BCHICCTB U
XUMHYECKUX SBJICHUH (Ha6J’IIO,Z[eHI/Ie, HU3MCPCHUC, OKCICPUMCHT,

MOJICJIUPOBAHUE)

14

ChopMupoBaHHOCTh yMEHUI OMpEAENsATh BaJCHTHOCTh M CTETECHb
OKHUCIICHUS XMMHUYECKUX OJJEMEHTOB B COCAMHEHUAX Ppa3JIMYHOIO
COCTaBa, BHJ XUMHUYECKOM  CBsi3M  (KOBaJieHTHas, HMOHHAas,
MeTaJuTM4ecKasi, BOJIOPOJIHASI) B COCIUHEHHSX, TUI KPUCTAIUTMYECKON
pPEmIETKH KOHKPETHOTO BeIlIeCTBa (aTOMHas, MOJEKYJspHas, MOHHas,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpEAENATh XapakTep Cpelbl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopMupoOBaHHOCTH ~ YMEHHMS  KJIACCU(PUUIMPOBATH  XMMHUYECKHE
peakuuy Mo pa3uyHbIM MpHU3HAKaM (YHCITy U COCTaBy pearupyromux

BEIIECTB, TEIUIOBOMY J(deKTy peakmuu, HW3MEHEHUIO0 CTeneHen




OKHUCJIGHHS  OJIEMEHTOB,  OOpaTMMOCTH  pPEaKIUH,  Y4YacTHIO

KaTaJlu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHHUS  peakiuil
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIIEHHBIE YpPAaBHEHUS pPEaKUU
MOHHOI'0 OOMEHA, YUUTHIBAsI YCIOBUS, IIPU KOTOPBIX 3TU PEAKLIUU UAYT

J0 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJUTH PEAKIUU, MOITBEPKIAIOLINE
KaueCTBEHHBIM COCTAaB  pa3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKUX BECIICCTB

1.9

ChopmMupoBaHHOCTh YMEHHI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

1.10

ChopmupoBaHHOCTh yMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTh yMEHHUH  OOBACHATH  XapakTep  CMEHICHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBHS

(npunuun Jle Hlatenbe)

O6u1a;1 N HCOPraHU4CCKasa XUMUs

2.1

CopMHUpOBaHHOCT, YMEHHI packpbiBaTh cMbica [lepuoanueckoro
3aKOHa J.. Meneneena u JEMOHCTPHUPOBATh ero

CUCTCMATU3UPYIOIIY1O, O6’L$ICHI/ITCJ'H>HYIO n IMPOTHOCTUYCCKYIO

GbyHKITIN

2.2

CpopMHUpPOBAaHHOCTH YMEHUN XapaKTEPU30BATh MIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucteMbl xumudeckux osnemeHToB JI.MI. MenzaeneeBa, HCHOJb3Ys
MOHATUS  «S-, P-, O-3J€KTPOHHBIE OpPOUTAIH», «IHEPreTHUCCKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  W3MEHEHHUSI  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuoaaM M rpymnmam

[Tepuoanueckoit cucremsl xumMuieckux 3aeMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEUIECTB Pa3IMUHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHWE  TIE€HETHYECKOW  CBSA3M  MEXIY
HEOpraHMYEeCKUMH  BelleCTBAMM  C  IOMOUIbI0  ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ YCTaHAaBJIMBATb MPUHAJICIKHOCTD

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMNPEIeNIEHHOMY Kiaccy




(rpynme) coenwHEHUH (MPOCTHIC BEIIECTBA — METAIIBI U HEMETAJUIHI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHBIE TUPOKCHUIbI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHUH HCIOIB30BATh XUMHUYECKYIO CUMBOJIUKY
Ul COCTaBJICeHMsT (OpPMYJT BEIIECTB M YPABHEHUH XUMMUYECKHX
peakuuii, cucremarnyeckyto HoMmeHkiatypy (IUPAC) u tpuBuanbHbie
Ha3BaHMsI OTHEJIbHBIX HEOPraHMYECKUX BellecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, rameéHas HW3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB Pa3IMUHBIX KJIaCCOB,
MOATBEPKAaTh  CYIIECTBOBAHHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOPraHUYECKUMU BEIIECTBAMHU c MOMOIIbI0  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKIII/If/'I

2.7

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMOIHITH XUMUYECKHIM
JKCIIEPUMEHT (pa3lio’KeHHWEe TEepPOKCHAA BOAOPOJa B MPHUCYTCTBUU
KaTaJIn3aToOpa, ONpPEIEICHUE CpPeAbl PaCTBOPOB BELIECTB € IOMOIIBIO
YHHUBEPCAIbHOIO HMHAMKATOPa, BIMSHHME pA3JIMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMHUYECKOM peaklUd, peakiud HOHHOTO OOMeHa,
KaueCTBEHHbIC PEaKIuu Ha Cyab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHS, DPELIEHUE SKCIEPUMEHTAIbHBIX 3a/Jad MO0 TeMaMm
«Metamnel» u «HemeTanabsl») B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30MacHOCTH TpU OOpalIeHHWH C BeUIECTBAMH U Jab0OPaTOPHBIM
00opyioBaHuEM; MIPEACTABIIATH pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHMH COOTBETCTBYIOIIUX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTh YMEHHI COOMIOAATH TMpaBWiIa TOJIH30BAHUS
XUMUYECKON TOCYI0M M JIabOpaTOpHBIM OOOpPYIOBAHHEM, a TaKKE
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIHMSIMU

110 BBIITOJJHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CpopMHUpPOBAaHHOCTE  YMEHHIA XapaKkTepU30BaTh XUMHYECKHE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHHUS! CEpPHOMN
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
OoOIMX HAyYHBIX MPHUHIMINAX ¥  OKOJOTHYECKHX  MpodiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3HL. PacuéTel

3.1

CdopmupoBaHHOCTh TPEICTABICHUH O XHWMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XWUMHU B IIO3HAHHUU




SABICHUA TpPUPOABl, B (HOPMUPOBAHMHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW Ui
pelleHns NPaKTHUUECKHUX 3aJad U DSKOJOTMYECKM OOOCHOBaHHOIO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTUYECKU aHaJIU3UPOBAThH
XUMHAYECKYI0 HMH(OpMAIHMIO, TOJIYy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCTh YMEHHH COONIOIATh TIpaBUIA SKOJOTHYCCKU
1eJIeCO00pa3HOr0 TMOBENEHUSI B OBITY W TPYAOBOHM NEATEIHLHOCTH B
LEISIX COXPAHEHHUs CBOETO 3JI0OPOBbS M OKPYXKAIOMICH MPHPOIHON

cpebl

3.4

Oco3HaBaThb  ONAaCHOCTb BO3JCHCTBHUS HAa JKUBbIE OPTraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens [1/IK, moscHsaTh
Ha IpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHUSI UX BPEIHOTO

BO3JICHCTBHUS Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJI30BAHUEM TIOHSTHS «MaccoBasi JIOJII BEIIECTBA B PacTBOpPEY,
OOBEMHBIX OTHOLICHHM Ta30B MPH XHMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYacTBYIOIIUX B PEAKIMH BEIIECTB,
TerIoBOTO 3¢ (deKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHECPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

1.1

IIpenmer opraHuyeckod XHUMHU: €€ BO3ZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
MOJIy4YeHUM HOBBIX BEIIECTB M MaTepHaIOB. TeopHsl CTPOEHUS OPraHMYECKUX

coequuennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (GOpPMYJIBl OpPraHMYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpPHUS.
XuMH4YECcKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApPHBIE U KpATHbIC

CBA3U. HpeHCTaBHCHI/Ie (6] KJ'IaCCI/I(i)I/IKaHI/II/I OpraHn4YCCKHX BCIICCTB

1.3

Homenkmarypa oprannueckux COeAMHEHHH (CHCTeMaTHyecKas) U TPUBUAIbHBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTeHGﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YTIeBo0poabI

2.1

AnKaHbBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH paa. MetaH U 3TaH —
IOpoCTelIINe NPEeACTaBUTENN ANKaHOB: (PU3MUECKHMEe M XUMHUUYECKHE CBOMCTBa
(peakuM 3aMeIEeHUs] W TOpPEHMsI), HaXOXJIEHHE B MPHUPOJE, IMOJyYCHHE WU

IIPUMEHEHHE

2.2

AJKEHBI: COCTaB H CTpOCHHC, TOMOJIOTHYECKUH pAaa. OTHIIEH W IMPOINUIICH —
HpOCTGfIH.IPIC MNpEACTAaBUTCIIN AJIKCHOB!: (1)I/ISI/I‘I€CKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I THAPUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATaAlWMU, OKHUCJICHUA U

HOJII/IMepI/I3aHI/II/I), MOJIYUYCHUEC U IPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyranueH-1,3: cTpoeHue, BaxkHeWIINe
XUMHYECKHE CBOMCTBA (peakuus noaumepusanun). [lomyueHne cuHTETHYECKOTO

KaydyKa M pEe3UHbI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUHN psil. ALETUIIEH —
IPOCTEHIINKA TIpeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (U3NYECKUE WU
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALlUH,

FOpeHI/Iﬂ), MOJIY4YCHHUEC U ITIPUMCHCHUEC

2.5

Apenbl. benson: cocraB, cTpoeHHMe, (U3MYECKHME U XHUMHUYECKHE CBOMICTBa
(peakuuy raJoreHUpoBaHUs U HUTPOBAHMUS), IOJTydeHrEe U nmpuMeHeHue. Tomyod:
cocTaB, CTpoeHHe, (u3MyeckMe M  XUMHYECKHEe CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHUS. W HUTPOBAHHWA), IOJYyYEHHE WM TNpUMEHEHHE. TOKCUYHOCTH
apeHoB. ['eHeTmueckas CBSI3b MEXAY YIJIEBOJOPOAAMHU, MPHUHAJICKAIIUMH K

Pa3InYHBIM KJ1acCaM




2.6

[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB. [IprpoaHbIii ra3 u MonmyTHbIe HEPTIHBIC
ra3sl. HedTp u e€ npoucxoxaenue. CrnocoObl nepepabOTKH HEPTH: IEPETOHKA,
KPEKUHT (TePMHYECKHH, KaTaluTH4ecKuil), muposus. [IpoaykTsl mepepaboTku
He(TH, X NPUMEHEHUE B NPOMBIIIIEHHOCTH M B ObITy. KaMmeHHBIN yrosip u

MPOIYKTHI €ro NnepepadoTKu

Kucnopoacoaepxaiiiue opraHuuecKue COeqMHEHMS

3.1

[IpenenbHBIE OAHOATOMHBIE CIIUPTHI. METaHOJ U 3TAaHOJI: CTPOCHHE, (PU3UUECKHE
M XHMHYECKHE  CBOWcTBa  (peakuuu C  aKTHUBHBIMM  METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), MpUMEHEeHHe. BoJOopoaHBIE CBSI3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JeliCTBHME METAaHOJa M 3TAaHOJa HAa OPraHU3M 4YeJIOBEKa.
MHOTroaTOMHBIE CUPTHI. DTUICHIIIMKOIbL U TIUIEPUH: CTPOCHUE, (PU3UIECKIe U
XMMUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO  MICJIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAasl peakIusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBUE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCprHa U OTUJICHIJIMKOJIA

3.2

@DeHON:  CTPOCHHWE MOJICKYJbl, (U3WMYECKHEe W XUMHYECKHE CBOMCTBA.

Tokcnunocts enona. [lpumenenne peHona

3.3

Anpaeruapl ¥ KeToHbl. DopMaIbIACTHI, alleTaNbJACTU: CTpOeHUEe, (U3HUYECCKUE H
XUMUYECKHE CBOMCTBA (PEaKlMU OKUCIEHUS W BOCCTAHOBIICHUS, KAU€CTBECHHBIC

peaKkIum), MoJyuyeHrue u MIpuMeHeHne

3.4

OnHOOCHOBHBIE NIpefieNbHbIE KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCyCHas
KHCJIOTBI: CTPOCHUE, (pr3nuecKre 1 XMMUYECKHE CBOMCTBA (CBOICTBA, 00IINeE /IS
Kjlacca KHUCJIOT, peakius JTepupuKanuu), TMOJydyeHHe U IpPHUMEHEHHeE.
CreapuHoBasi M OJIEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIICC JIeHCTBHE

3.5

CnoxHbie 3(UpBI KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX
adupos. Kupsl. ['maponmus xupos. I[Ipumenenue xkupo. buonorudeckas ponb

AKHUPOB

3.6

VYrneBoapbl: cocTaB, KilacCU(PUKAIUSA YIIIeBOAOB (MOHO-, TU- U TOJUCAXapH/bl).
['moko3a — mpocredimmii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
¢du3nyeckre 1 XMMHYECKHe CBOMCTBA (B3auMoaencTBue ¢ ruapokcuaom Meau(ll),
OKHCIIEHME aMMHauHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHOBIEHUE,
Opo’KeHHE TJIOKO3bl), HAXOXKIEHUE B TNPUPOJE, MPUMEHEHHue, OHOoJoruuecKas
posb. DotocunTe3. PPyKTO3a KaK M30MEP IIHOKO3bl. KpaxmMan u mesmuirono3a Kak
npuposaHble nonuMmepbl. CTpoeHHME Kpaxmalla W LEJUI0J03bl. PU3NYECKHE U

XUMHYECKHE CBOIMCTBA KpaxMaina (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHS C HOI0M)

A30Tcozlep>1<a1uﬂe OpTraHU4YC€CKUC COCANHCHUA

4.1

AMUHOKHCIOTHl Kak amM@oTepHble OpraHuyYecKue coequHeHus. Pduznueckue u




XUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMmepe TiauiuHa). buonoruueckoe

3HAYCHUEC aMHUHOKHUCIIOT. HCHTI/II[BI

4.2

benku kak npuUpOIHBIE BBHICOKOMOJIEKYJSIpHbIE coequHeHus. I[lepBuynas,
BTOpUYHAs W TpPETHUYHAas CTPYKTypa OeikoB. XUMHUYECKHE CBOICTBa OEJIKOB:

THJIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIK Ha OeJIKH

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUHCHU

5.1

OCHOBHBIC TIOHATUS XHMHUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMEPHU3AlNU, CPCAHAA MOJICKYJIApHAA
macca. OCHOBHEBIC MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ —

MmoJIMMEpHU3alAa U NOJUKOHACHCA A

5.2

3KCHepI/IMeHTaHLHBIC MCTOABI H3YYCHUA BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAKOMIJICHHC C 06pa3uaMH IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HOHy‘ICHI/Ie CUHTCTUYCCKOT'O KaydyKa U PE3UHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

TeOpeTI/IquKHe OCHOBBI XMMHH

11

XUMHUYECKUH dyIeMeHT. ATOM. SIpo aToMa, M30TONBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTUUecKrue YPOBHH, IMOTYPOBHU. ATOMHBIE OpOUTaNy, S-, P-, d-3IEMEHTHI.
OcoOeHHOCTH pacIipe/leIeHus! AJIEKTPOHOB 110 OpOUTANISIM B aTOMax 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASA KOH(UTYpallHs aTOMOB

1.2

[Tepnoanueckuit 3axoH u [leprogudeckas cucrema XUMHYECKUX 31eMeHTOB J1.1.
MenneneeBa. Cpsi3p nepuogudeckoro 3akoHa u Ileprogudeckoil cHCTEMBI
xuMuueckux snnemeHToB .M. MennaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX UMH HPOCTBIX M CJIOXHBIX BEUIECTB IO Tpynnam M IepHoJaMm.

3HadeHue NEepUoaANYCCKOr'o 3aKOHA B PA3BUTHUUN HAYKU

1.3

Ctpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIBI XUMHYECKOW CBSI3U
(koBajIeHTHasi HEMOJISIpHAsT M TOJSpHas, HWOHHAs, MeTajutndeckas). oHbI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHON XMMHYECKOMN CBS3H

(oOMeHHBIN M TOHOPHO-AaKLENTOPHBIH). Bogopoanas cBsa3b

14

BaneHTHOCTB. DeKTpoOoTpUIIaTENLHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MOJIEKyIIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BeIleCTBA. THMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA

BCIICCTB OT THIIA KpHCT@.J'IJ'IH‘lCCKOfI pCI_HéTKI/I. Ilonsatue o AUCIICPCHBIX




cucremMax. VcTuHHBIE U KOJUIOWAHBIC PacCTBOPEI. Maccosas J0JIA BCIIECTBA B

pactBope

1.6

Knaccudukanus Heoprannueckux coeuHennii. HomeHkiaTypa HeopraHudeckux

BC€IICCTB

1.7

Xummnueckass — peakuus.  Krmaccudukanms ~— XMMHUYECKHX — peaknuid B
HEOPraHMYECKON M OpPraHMYECKOM XMMMH. 3aKOH COXPAaHEHHUs MaccChl BEILECTB,

3aKOH COXPaHCHH: U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYECKHUX PCAKIIHUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XuUMHYECKoe paBHOBecue. DakTOphl, BIUSIOLIIME Ha

COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

:‘)J'ICKTpOJ'H/ITI/I‘IeCKaﬂ Jucconuanusi. CunbpHble U cl1a0Oble OJICKTPOJIUTHI. Cpez[a
BOAHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpaana;I, menoyHasi. Peakiiym mOHHOTO

oOMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC pC€aKnuu

Heoprannueckas xumus

2.1

Hemeramnsl. [Tonoxxenue HemerauioB B [lepuoanyeckoil cucreMe XMMHUYECKHX
anementoB J[.M. MenzaeneeBa U 0COOCHHOCTH CTPOEHHUsI aTOMOB. Dusmdeckue

CBOMCTBA HEMETAJUIOB. AJIIIOTPONHS HEMETAIUIOB (HA IIPUMEPE KUCIOPOAa, CEpBI,

docdopa u yriaepona)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHWIIMX HEMETa/IOB (TaJOTCHOB, CEpbl, a30Ta,
dochopa, yraepoma W KpeMHHS) U UX  COCINUHEHUH  (OKCHIOB,
KHUCTIOPOJICO/ICP)KAIIUX ~ KHUCTIOT, BOJOPOAHBIX coenuHeHuil). [lpumenenue

BaKHEHUIIIMX HEMETAIIJIOB U UX COCAUHEHUI

2.3

Meramnsl. Ilonoxenune MeramioB B Ilepuogudeckoil cuUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O6ume ¢puszndyeckue cBoiicTBa MeTauioB. CIUIaBbl METAJIJIOB.

3HeKTpOXHMquCKHﬁ pan HaHpH)KeHPIfI MCETAJlJIOB

2.4

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAIJIOB (HATPUM, KalHi, KalbIuH,
MarHuii, aTIOMHUHHHA, IIUHK, XPOM, >Kele30, Melb) U HX coeauHeHuid. Oouue

CITOCOOBI MOJIYUYCHUA MCTAJLJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy N TCXHHUKE

2.5

TI'enernueckas cBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINUX K PA3IMYHBIM

Kj1acCaM

XUMHS U KU3Hb

3.1

Ponp xumMum B oOecIieueHHH BKOHOFquCKOﬁ, 3HepFCTI/I‘-ICCKOﬁ U MHUILEBOM
6C3OHaCHOCTI/I, pa3sBUTHU MCOULIUHBI. Ilonsatue o HAaYYHBIX MCETOJAaX IO3HAHUSA

BEHIECCTB U XUMHUYCCKUX peaKHI/Iﬁ




[IpencraBienust 06 OOIIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO MOIY4YECHUS

BOKHEMIIMX BeLIECTB. YUENOBEK B MHUPE BEIIECTB M MAaT€pHANIOB: Ba)KHEWUILHE

3.2 CTPOUTENIbHbIE MaTepuaibl, KOHCTPYKLHUOHHBIE MaTepHajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuasibl ISl 3JEKTPOHUKHU, HaHOMAaTepuasbl, OPTaHUYECKUE U
MUHEpaJIbHBIE yI00pEHUS
XvUMHS U 30pOBbE UEJIOBEKAa: MpaBuUja MCIOIb30BAHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MaCHOr0 UCIIOJIB30BaHUS IIPENapaToB OBITOBOM XUMUU

B HOBCGHHCBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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