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MOSACHUTEJBHASA 3AIINCKA
[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs

pa3zpabotana Ha ocHoBe dDenmepanpHOro 3akona ot 29.12.2012 N2 273-®3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocmuTaHus B Poccuiickoit
®epnepanuu Ha nepuon no 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot

29.05. 2015 N2 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpUIAIOIIMM 3TalloM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
NO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
Yel0BeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUsI CPECTBAMU YUEOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nmporpaMme 10 XHMHUU C YY4ETOM CHenuu(PuKd HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POjb B
COBPEMEHHOW IMBUJIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHUA B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas v HeOpraHuueckas XHUMHsS», 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 CUCTEMBbI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOrooopasus
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHHI0 YydyeOHOro Marepuajia u o0O0ycCJIOBIJI€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX U DIIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3ULIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromiel 10 0OBACHSIONMIEH U MPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPHUMEHEHUM, a TAKKE O XMUMHUYECKHX PEAKIMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHU HayKamu, PacKpblBalOT €€ poJib B MO3HABATEIBHON W MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKU OCMBICIUBATh MHGOPMALMIO U
NPUMEHSIThL €€ Uil TIOMOJIHEHHWS 3HAHUM, pEIICHUS WHTEINICKTYalbHBIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCd MHPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHUMAHMUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOrO H
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBJICHUNA IMYTEM OKCIEPUMEHTa U
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTUS M COLMAIM3ALUU
OOy4YaromMXcss MPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlep)KaHUsI M TOCTPOEHHUS TIpPeIMeTa TMpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJOB JIEATEIIBHOCTH: peuleHus MpoOjieM, IOWCKa, aHalu3a u
00paboTku nHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPETHETO 0OIIEro 00pa3oBaHus, MPH OINPEACICHUN
COJIEpKATEJIbHOW XapaKTepUCTUKU I1IeJIed H3y4YeHHUsl MpeAMETa HalpaBICHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyibTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMU LIEJISIMU HU3YyUYCHUS IMpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) ssBRSIIOTCS:

- (opmupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KaK  BaKHEHUIIEH
COCTaBISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM



JeKaT KIIYEBble MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHUE sI3bIKa HAYKH, YCBOGHHE M TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

« (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKlud, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMEHHH OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHMIA,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

+  pa3BUTHE YMEHMI U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, comeprkaTenbHas XapaKTepUCTHKA IIeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpENoAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTAAETCA  MPEeArnoYTeHHE
NPAKTHUYECKOH KOMIIOHEHTE COJEep)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHHUSIMU aKTUBHOTO IMOJIyYE€HHUS 3HAHUI U NMPUMEHEHMsI UX B pealbHON >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS) TOMHHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanTtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHre y O0Oy4alOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIICTCHIINI), WMEIONINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IUYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOIUMBIX UIi TPUOOPETEHHS OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHMH, a TaKXKe I OLEHKH C MO3UIUN
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUaOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HaHUS 110 XMMHUU B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUH I MOUCKa M aHalln3a Y4eOHOH u
HAy4YHO-TIOMYJISIPHOU MH(POPMAIIUK XMMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYarOUIUXCSl ACCOLIMATUBHOTO U JIOTUYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJWMBI, B YACTHOCTH, MPU ITUTAHUPOBAHUM W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJEC M CBOEMY 370pPOBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU JUIsI TIPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1m1aHe cpenHero ooOmiero o0Opa3oBaHMS TPEAMET «XHUMHS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAy4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrapisieT 68 daco: B 10 kimacce — 34 gaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenMer opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUsS CTPOEHHUS OpPraHUYECKHUX
coenuHenuid A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYeCKuX BelecTB. ['omomorusa, wusomepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[TpencraBienne o kiaccupuUKaluu OpraHudeckux BeuiecTB. HomeHkmnarypa
OpraHMYEeCKUX COEIUHEHUN (CUCTEeMaTWUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKoOMJIeHHE ¢ oOpa3llaMu OpraHMYECKUX BEUIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHUE W
ONMMUCAHNE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILEHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psafa. MeraH u 3TaH —
NpOCTEUIINE NPENCTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(peakiuu 3aMelieHus] U TOpPEHUSs), HAXOXJIEHUE B TMPUPOJE, MOJIyYEeHUE W
IIPUMEHEHHUE.



AJIKEeHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTWIEH U NPOINUJIEH —
IpOCTEHIMe MPEACTaBUTENN AalKEHOB: (U3NYECKUE M XHMHUYECKHE CBOWCTBA
(peakMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
HOJIMMEPU3ALINH ), IOJTYUYEHUE U IPUMEHEHHUE.

Ankaguensl: OyrtagueH-1,3 u meTunOytaaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— IPOCTEHIINNA MpPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NUYECKUE U
XMMHUYECKHE CBOWMCTBA (pEakluu TUAPUPOBAHUS, raJOreHUPOBaHMs, THIpaTallly,
TOpPEHUs), IOJyYeHHE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE W XMMHYECKUE CBOMCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NpUMEHeHue. 10.1yon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
pPa3IMYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. IIpuponHBIi Tra3 M NOMYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HePTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUW, KATAIMTUYECKU), mupoau3. IIpomyKTbl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Heptp» u  «Yromap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pPabOThI: MOJyUYEHHE STHIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1Mo yYpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranueckue CoeAUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peakuud C AaKTUBHBIMU MeETallJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEeHeHHe. BoJopoaHble CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HA OPTaHNU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
dusznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICTIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoseka. [[pumenenue rauuepusa U TUIICHTJIUKOJIS.




®deHon: CTpoeHHE MOJIEKYNbl, (PU3NYECKHE M XUMUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne Gpenomna.

Anpnerunibl U kemownwvl. DopMmanbaeruj, —aneTanbACTUN:  CTPOCHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHHUS M BOCCTAaHOBIICHUS,
KaueCTBEHHbIC PEAKIIMH ), TOJyUYECHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3MUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKaium), MoTydYeHue U IpUMEeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
coxkHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenne xupoB. buonoruueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCUHUKanmus ~ YrieBoAoB  (MOHO-, JHU- H
noyiucaxapubl). ['oKo3a — NpocTelimii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XMMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcusiom Menu(ll), oxucieHne amMmmuayHbiM pacTBopoM okcuja cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie monuMmepbl. CTpoeHue Kpaxmaina H
nenono3bl. Pu3nueckue M XUMHYECKHE CBOWCTBA Kpaxmana (TUIpOJIu3,
KAauECTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
npoBeJcHUE, HAOMIOJCHUE W ONMUCaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJICHCTBHE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3ammopeicTBHE Kpaxmalia € HOIOM),
MPOBEICHHUE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuétHrble 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHl KaKk aM(pOTEepHbIE OpraHuyYeckue coeAuHeHus. duzndeckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe IimuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkn Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHMs. llepBuuHas,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE pEAKIIMKU Ha OCJIKU.



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
HAOJI0/ICHUE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEJIKOB MpU
HarpeBaHuU, IIBETHHIC PEaKIUU OEIKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCALIHS.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEXIpPEeIMETHBIX CBSA3EH MPU U3YUYEHUH OPraHUYECKON XMMHH B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX MOHSTUHN, TaK U TOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiaccuuKalus, MNepruoJuIHOCTb, HAaOIIOIECHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHMUE.

®duzuka: wMmaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKUN YpOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OETKHU, YTJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJbI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: NULIEBBIE MPOAYKTH, OCHOBBI PAallMOHAJIBHOIO MHUTaHUS,
MOIOIIUE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MpernapaTsl, MaTepHabl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dieMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHus] 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.



[Teprnonnueckuit 3akoH u llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. U. MengeneeBa. CBsi3b NMEpUOAMYECKOr0 3aKoHa U Ilepronnyeckoil cucTemsl
xuMuueckux asnemMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M MepUojaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKass CBSI3b. BHAbl XUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTaimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemecTtBa  MOJEKYJIDHOIO UM HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEILIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEHECTBA B pACTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIUHEHHUN. Homenknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCcKas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckas — peakuud. Kinaccupukanmss — XMUMHYECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHU IIPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XuMHUYeCKOe paBHOBecue. DaKTOpbl, BIMAIOIIAE HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnun Jle [latense.

Dnektponutuueckas auccounanus. CuiabHble U ciiadble 3nekTponuTthl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTPaIbHas, IIEI0YHAs.

OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux sneMentoB [l. .
MenneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJeHUuEe U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3jioXKeHUe NepoKcUIa
BOJOPOJIa B PUCYTCTBUU KaTaJanU3aTOpa, ONPEAEICHUE CPEABI PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO WHIUWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3nyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHUYECKON pPEAKIUN.

PacuérHble 3anaumn.

Pacuérel 10O ypaBHEHMSM XUMHYECKHMX pEaKUUMHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIOJIB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi Xumus



Hemeramnel. Ilonoxenne HemeraiuioB B llepuomnueckon  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha IpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpeMHHS) M MX  COCOUWHEHWNH  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KACIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpruMeHEHNE BAKHENIIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenne meramnoB B Ileproanueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSIYKEHUN METAJIIOB.

XWUMHUYECKHE CBOMCTBA BAXKHEWIIIMX METAUIOB (HATPHUH, KaiWi, KaJIbIUH,
MarHuy, alflOMUHUH, [IUHK, XPOM, JKeJe30, MEJIb) U UX COCIMHEHUH.

OOmue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

DKCINEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
U3y4YeHUE KOJUICKINMH «MeTayuibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMHUHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEIIECTB UMEET MPUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BELIECTB U MATEpPUANIOB: BAXKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ya0OpeHus.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B [NIOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBSI3H.



Peanuzamusi MeXOpeaIMETHBIX  CBsI3ed MpU  HM3yYEeHUM oOwmed u
HEOpraHW4YecKor XuMHuM B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYyYHBIX TMOHATHH, TaK U TMOHATHH, SIBISIOMIMXCS
CUCTEMHBIMU ISl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

dusuka: MaTepus, YHEPrHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0AKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILLECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypcsl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETUYECKHUX IIpenapaToB, NPOU3BOJICTBO KOHCTPYKIIHMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PeE3yJibTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPAMM CpPEIHEro oOIero o0pa3oBaHusi (JIUYHOCTHBIM,
METaNpeMETHBIM W TPEAMETHBIM). HaydHO-METOIWYECKOH OCHOBOW s
pa3pabOTKH IIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHET0 OOIIero
0o0pa30BaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM TMOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUUCKON TpaXKJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICIICHHIO;

HaJIMY1E MOTHUBAIIMH K O0YyUCHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMKM 0a30BOM HAYKU XUMUU;



TOTOBHOCTh M CIOCOOHOCTh OOYYalONUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU IEI0CTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1IN U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaJaMUd POCCUUCKOT0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM W  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOINIMMHU  IpOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommxcs.

JInyHOCTHBIE pPE3ynbTAaThl OCBOCHUS NpeaAMeTa «XHUMHS» OTPAKAOT
c(hOpPMHUPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
00y4Yaromuxcsl Mo peaanu3aiui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTaBICHUSI O COLMAIBbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENBLHBIX 3a/1a4, BHITTOJIHCHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOILICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HacCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMUMHUHU, OCO3HAHHUS TOTO, YTO JOCTHKECHHUS HAyKH €CTh Pe3yibTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TO3HABAaTEIbHBIX MOTHBOB B TOJYYECHHU U TMOCICIYIOIIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OII€HUBATh CUTYallUM, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;



TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKHM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUU 3THUX
MOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 370POBBIO;

coOoicHUsT TIpaBWJI Oe30macHOro oOpalleHusl ¢ BEleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOU JIEATEIbHOCTH;

MOHMMAaHUS IIEHHOCTH TIPaBUJl HHJIUBUAYAJBHOTO U  KOJJIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHUE€ B PEIICHUU TMPAKTUYECKUX 3ajJad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETO KJIacca, ITKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3Y4YEeHHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBOXEHUS K TPYIY, JIIOJSAM TpyAa U pe3yjabTaTaM TPYJA0BOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYaTbHON TPaCKTOPUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1€JIeCO00pa3HOro OTHOIIEHUS K MPUPOAC, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHHUSA HEOOXOAWMOCTH MCIIOJIB30BAHUSA JIOCTIIKEHUM XUMHU JIJIA
peLleHHsT BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIL30BAHMS;

AKTUBHOTO HENPHUATHS JEUCTBUM, TMPUHOCIIIMX BpPEH OKPYKAKOLIEH
MPUPOJIHON CpeJlie, YMEHHsSI MPOTHO3UPOBATh HEOJArONMpUsITHBIE IKOJOTUYECKHUE
MOCJICICTBUS MPEANPUHUMAEMBIX JEUCTBUM M TPEAOTBPAILATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIIBITA JIESITEILHOCTH SKOJIOTHYECKOM HanpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABaTEJIbHOW, KOMMYHHMKAaTUBHON M COIMAJIbHOU
MpPaKkTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HIEOJIOTHUHU
xemo(oouu;



7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIIECTBEHHON MPAKTHKHY;

NOHMMaHHA cCleUM(UKM XUMUU KaK HAayKd, OCO3HaHMA €€ poiau B
(OpMUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IPEACTABICHUS 00 OKPY>KAIOUIEM MHpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEN W pElIEHUH MpOOJEM COXpaHEHHS
IIPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUII COBPEMEHHOMU
LIUBHJIM3AIMM: B €€ TI'yMaHUCTHYECKOM HAIPAaBICHHOCTH W Ba)XHOW pOJIM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJbTYpbI, PEHIEHUU TI00ATBHBIX MPOOIEM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUYEHUU YCIIOBUHN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4ieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJTy4yaeMble 3HAHUA I aHAIMU3a U OOBSICHEHUS! SBJIICHUH OKPY’KaIOILEro MUpa U
IPOUCXOAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HAayuyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS IS
peleHus: npo6JyieM B peasibHBIX )KU3HEHHBIX CUTYaILIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENBCKON EATEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI
NEeSATEIbHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI Y4€OHOIro MpeaMeTa «XUMHUs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAUUMbIE  JUIS bopMHUpOBaHUS ~ MHPOBO33PCHHUS oOyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)XKarolue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHUPUKY METOJIOB MO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);



YHUBCPCAJILHBIC y‘-Ie6HBIe I[eﬁCTBHH (HOSHaBaTCHBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeiCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JTeCTBUS:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMH;

HCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINI;

YCTAaHABJIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUs (MHIAYKTUBHbBIC, J€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMUU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHUE XHUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATEIBHBIX W TMPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKUHnii;

dbopMyIMpPOBATH MENN U 3a/1a91 UCCIIEIOBAHMSI, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI NI (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHU;



BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M  IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Iporecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pPa3IU4YHBIX
METOJOB ITO3HAHMUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (popm
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIPOTUBOPEUHBOCTb;

(GOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeCTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA #A3BIK B KadecTBe CpeAcTBa Mmpu pabdoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CPEACTBA
HaIJISTHOCTH.

OByaeHHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM 1CHCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOil TeMbl B XOJ€E Majaora u/uiu
JUCKYCCUHU,  BBICKa3bIBaThb  HWjaAeH, (GOPMYJIUMPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBITTOJIHEHUS MPE/JI0KEHHOM 3a1auH;

BBICTYNIaTh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHON JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealu3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBObI
10 PE3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI ITyTEM COIVIACOBAHMS MO3WLIANA B
X0J1e 00CY X ICHHS 1 OOMEHa MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JEATENIBHOCTh, OMNpenensas €€ Lenu M 3ajJadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeaiaraeMblii aJropuT™M ACHCTBHIA mpu



BBIMIOJTHEHUH YYE€OHBIX UM HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOCH IEATEIBHOCTH Ha OCHOBE CamMOaHaIu3a
U CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHbIE pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHWM SIBIICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XMMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIA, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpaIl€HHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEPONHBIN CcKeneT, (YyHKIHOHANbHAS TPYIIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTHUECKUN P, TOMOJIOTH, YIJI€BOAOPOIBI,
KHUCJIOPOJ U a30TCOJEpKAalIUE COCIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUST CTPOCHUS
opranuueckux BemiectB A. M. bytinepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJB30BaHUN BAXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JEATeTbHOCTU YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIC NPHU3HAKA TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOSHUSI U MIPEBpAIICHUN OpraHUUYEeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM)
dbopMya OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX  PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHUYECKUX BEHIECTB MJI WILIIOCTPAIlUU UX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAICKHOCTh HU3YUYCHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEICIEHHOMY
KJIACcCy/Tpynne COequHEHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cuctematudyeckoit HomeHknarype (IUPAC), a Takke NpUBOIUTH TpUBHAIbHBIC
Ha3BaHMs OT/ACJBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AalETUJICH,
ATWICHTJINKOb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIWIEH, alCTUJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHAasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHasl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX DPEaKIHil ¢
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIIECTB WJIU MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJCTh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0IeHNEe, M3MEPEHUE, IKCIIEPUMEHT, MOJISTTMPOBAHNE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS ISl TPUHATHS pEIIeHUuN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBWiia OOpaIeHUs: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHUM
AKCHEPUMEHT (IIPEBPAIEHUS] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUU, TIOJTYUEHUE



THJIEHA M M3yYEeHHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYECKHX
BEILIECTB, JIeHATypalus OCJIKOB MpPU HArpeBaHUU, I[BETHBIC PEAKIMU OEIKOB) B
COOTBETCTBHMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peaxiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COOJIIOAaTh  MpaBUjia  JKOJOTUYECKH
LEJECO00Pa3HOro TMOBEIEHUA B OBITY M TPYJOBOM JEITEIIBHOCTH B ILENAX
COXPaHEHHUsSI CBOETO 3I0POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BellecTB, MoHMMas cMbica nokazartens 1K, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUSI M TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

Ui 00Yy4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS  CIICTIBIX H  CJIA0OBHUIAIIMX OOYy4alolIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yiabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAUYECKAsI CBS3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEICKTPOIUTHI,
AIEKTPOJUTUYECKAST JIUCCOLUUALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaklMi, XUMHUYECKOE€ PaBHOBECHE), TEOPUH W 3aKOHBI (TeOopus



ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHMS U NMPEBPALICHUS dHEPTUU
IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33pPEHYECKUE 3HAHU, JICXKAIIUE B OCHOBE IIOHUMAaHWUS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESATEILHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIEC IMPU3HAKU TMOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IpU
ONMCAaHUN HEOPIaHUYECKUX BEILECTB U UX IPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKUUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, UPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIIATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOJAOPOJHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIleCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHHU YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB I0 HUX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHUH (IPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI NEPUOANUYECKOro 3aKoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, O0BSICHUTEIBbHYIO
Y TIPOTHOCTHYECKYIO (QDYHKIUY;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snemenToB JI. M. MennesneeBa, MCIONb3ys MOHATHS «s-, P-, d-
DIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUU
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Menaeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIHE
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOW CBSA3HM MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

C()OPMUPOBAHHOCTh YMEHMS KJIACCU(PULIMPOBATH XUMHUYECKHE PEAKLUU IO
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHeW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJIATh YPaBHEHUS PEAKIUNA pPa3TMIHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh yYMEHUW TPOBOJIUTH PEAKIHMH, TOITBEPIKIAOIIIC
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  paCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JEKTPOHHOIO OajaHca
ATUX PEaKIHi;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOMN
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHWH TUITAHUPOBATh U BBHIMIOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENCHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbIE pEaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3aJad IO
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;



cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHsI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3/ICHCTBUS HA KMBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbica mokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUML;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nys 3anmucu XMMUYECKHX

dbopmy.
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