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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencrapmeHHbIx B DenaepalibHOM  TOCYJIapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHUI «CTpaternn pa3BuTUs BocnuTaHus B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumusi» 1 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOyyJaromumxcsi Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUsI CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lmuX 1ened W MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEINIHONO BKJIOUEHHUA B KU3Hb COLUYMA, MPOAOKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCTaBICHU O CTpoeHHH BemlecTB. CBeAeHHMs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3MUIIMM,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHHUH, a TAKKE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOM W MNPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX 33/1au.B 1enom conepkanue yuyeOHOToO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHrEe y OOYYAIOMIMXCA MHPOBO33PEHYECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEUYMI MEXIy HOBBIMM (aKTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaroumxcss NPHUHATbIE NPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTk MH(pOpMAaLK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONbITA MPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, MPU ONPEICTICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUH OpUEHTHUPOBATHCS B MHPE BELIECTB M XHUMHUECKUX SBICHHM,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comepraTelibHas XapaKTepUCTHKA 1IeJiel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOyueHUus, OpHUEHTHUPOBAHHOM Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTS PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE U Pa3UYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS], HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocTabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHHe, 0OyTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytanueH-1,3 u metmwnOyragueH-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEACTaBUTENb AJIKWHOB: COCTaB, CTPOECHME, (PU3MUECKHe WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTalIuTUueckuil), mnuponu3. I[IpomaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHE C O0Opa3llaMu IJJacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIUU
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue U XUMHYECKHE CBOWCTBA (peaklMM C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHUYECKHE CBOMICTBA (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue penona.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHe, (prU3ruecKkue W XUMHUYECKHEe CBOMCTBa (CBOICTBa,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosmucaxapuibl). [roko3a — mpocTelmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. Porocunre3. pyKTo3a KaK U30MEP TITIOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
IpoBeJcHUE, HAOMIOJCHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuiom menu(ll)), anpaeruaoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa PEAKIUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMUHOKHCIOT (Ha ImpUMepe IiuluHa). buomormyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHbIX MOHATHHA, TaK W TOHITHH, SBJISIOIIUXCS CUCTEMHBIMU JUISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOJIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepuoamdeckoid CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XWMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[loHaTHE O OUCNEpCHBIX cucTeMax. VICTUHHBIE UM KOJUIOMAHBIE PacTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanuss XUMHUYECKMX — peakiuuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIMAIOIME HAa COCTOSIHUE
xumu4ueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUEe MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
docdhopa, yriepoma U KpeMmMHHs) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4, HAONIOJECHHWE M ONHUCAHUE JEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, pa3BUTUM MeAulMHBIL. [IOHSITHE O Hay4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHasibl, KpaCKW, CTEKJIO, KepamukKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (DapMalieBTUUeCKass  MPOMBIILUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[Inanupyemble pe3yabTaThl OCBOCHHUS y4eOHOTO MpeaMeTa
«XUMMUA»(6a30BbIH yPOBEHB)
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COOQO ycraHaBiuMBaeT TpeOOBAHMS K PeE3yJbTaTaM OCBOEHUS
oOydJaromuMucs TporpaMM CpemaHero obmero oOpa3oBaHus — (JIMUHOCTHBIM,
METalpeIMETHBIM W NpeAMETHbIM). HaydHo-MeToauuecko  OCHOBOM IS
pa3paboTKu TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUSI IMPOTpamMM CPEIHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS MpeAMETa «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BIIECIEHBI CIIETYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOMIMMHUCS POCCUMCKOM TpakJIaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4Khe MOTUBALIMH K OOyYEHHIO;

LEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIIEHHWW JIUYHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYaroluXcs pPYKOBOJCTBOBATbCS B CBOEH
NESATEIbHOCTH I1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIMMHU LEIOCTHON
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS 3KOJOTHUYECKOW KYJIbTYPhl U CHOCOOHOCTH CTaBUTH
LEIU U CTPOUTH JKU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MNpeaMera «XHMHS» JOCTHTalTCs B
€IMHCTBE Y4e€OHOM M BOCHIHUTATENIbHOM JESTENbHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU U
ujeaJaMu  POCCUHCKOTO TpPa)JaHCKOro OOIecTBa, MPHUHITHIMU B O0IIECTBE
HOpMaMU M MpaBUIaMH MOBEACHUSI, CIOCOOCTBYIOIMMU MpoIleccaM CaMOIO3HAaHMS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS INYHOCTU O0YUYaOLIUXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl OCBOCHMSI MpeaMera «XUMHUS»  OTPAKAIOT
c(hOPMUPOBAHHOCTh ONBITA I[IO3HABATEIIbHOW W MPAKTUYECKOM JESATENbHOCTU
o0y4aromuxcs 1Mo peanu3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUS OOYYArOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEW,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUSI O COIMAIbHBIX HOPMAaX M MpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIbHOCTH MPU CO3JaHUU YUEOHBIX
IIPOEKTOB, PEUICHUU y4E€OHBIX U MO3HABATENIbHBIX 33]1a4, BHIMOJIHEHUH XUMHYECKUX
DKCIIEPUMEHTOB;



CIIOCOOHOCTM TIOHMMAaTh W [PUHUMATh MOTHBBI, HAaMEPEHMs, JIOTUKY U
apTryMEHTHI IPYTHX IPU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHWS K HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHHUS K IMIPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM U TMPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAaHHS TOTO, YTO JAOCTHKEHUS HAyKd €CTh PE3yJbTar
JUINTEIBHBIX ~ HAOMIOJACHHUM,  KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  I[OMCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTUKOB;

MHTEpeCca U NO3HABATEIBHBIX MOTUBOB B IOJYYEHUH U MOCIEAYIOIIEM aHAIN3e
uHGOpPMAIIUU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh Ha MOPAIBHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJECHUE M IMOCTYINKA CBOMX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IIOCIEICTBUM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJAbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTeW 370poBOro M  0Oe3omacHoro oOpa3za  KU3HH,
HEOOXOMMOCTA OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DHU3HYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

COONIOJIEHUsI TMpaBWJl O€30MaCHOTO OOpalleHus C BEIIeCTBAaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTUM TMpaBWJ MHAMBUAYAIBHOIO U  KOJUIEKTUBHOIO
0€3011acHOTr0 MOBEJCHUS B CUTYAlUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HaHUS TOCJEICTBUN M HENPUATUS BPEIHBIX NpUBbIUEK (YNOTpeOsieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIeI0BATENbCKON
JeSITeIbBHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKH Ha aKTHUBHOE YYacTHE B PEILIEHUH NPAKTUYECKUX 3a/1a4 COLUATbHOU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3iuyHOro poja, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPy, JIIOASIM TpyAa U pe3yiabTaTaM TPYyAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY  HMHAMBUAYAJIbHOH  TPAaEKTOPHUH
oOpazoBaHusi, Oynaymied mnpodeccuun M peanu3anid COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YY€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIecTBa;



6) ’K0JI0rN4eCKOro0 BOCIIMTAHNSA:

HKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHOIICHHUS K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAaHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUsl TJIOOAJIBHOIO XapakTepa H3KOJOTMYECKHX MpoOJjeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CpPEJIbI;

OCO3HAHUSI HEOOXOIMMOCTH MCIOJIb30BAHUS TOCTUKEHUN XUMHM JIJIsI PEIICHUS
BOITPOCOB PAIlMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS JEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLEH IPUPOTHON
cpene, yMEHHUs MPOrHO3UPOBATH HEOJIArOMPHUSTHBIE SKOJOTUYECKUE MOCIEICTBUS
MpPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HAJIMYKST PA3BUTOrO 3KOJIOTHYECKOTO MBIIUIEHHUS, 3KOJOTHYECKON KYJIbTYPHI,
OIBITA JACATEIBHOCTU IKOJOTMYECKON HAIIPABICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS
UMU B [O3HABATEIBHONU, KOMMYHUKATUBHOW U COIMATIBLHOM MPAKTHKE, CIOCOOHOCTH
¥ YMEHHS aKTUBHO MTPOTUBOCTOSITH UACOJIOTUN XeMOpoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CcHeMUUKH XUMUU KaK HAyKd, OCO3HaHUA €€ poJid B
(GbOpMHpPOBAHUU PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEIOCTHOIO
MpeACTaBICHUs] 00 OKPYKaloleM MHUpPE KaK O €IMHCTBE MPHUPOJLI U UYEJIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEM U pelIeHWH Npo0JeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHH JIJII COBPEMEHHON I[TUBUIIA3AIINHN
B €€ T'yMaHUCTUYECKON HAMpaBJIEHHOCTH U Ba)XKHOW POJIM B CO3JaHHHM HOBOM 0a3bl
MaTepUaIbHONU KYJIBTYPhI, PEIICHUH TJI00ATbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPHEBOM, DSHEPreTHUYECKOW, THIIEBOM M  HKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUM MEIUIIUHBI, 00ECIICUEHNH YCIOBHM YCIEIIHOTO Tpy/la U
HKOJIOTHYECKU KOM(DOPTHOM KUZHH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: IIOHMMaHHS  CYIIHOCTH  METOJO0B
MO3HAHUS, HUCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlydyaeMble 3HAHUS JJI1 aHaIN3a U OOBSICHEHMS SIBJICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM M3MEHEHMI, YMEHUsI JeiaTh 000CHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEIbI0 TOMYYCHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUUYECKHWE 3HAHMUS IS
pelieHus Npo0IeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

VMHTEpPECA K NO3HAHUIO U UCCIIEI0OBATEIIbCKON JIESITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMpEphIBHOMY  0Opa3oBaHMIO U
caMO0Opa30BaHMIO, K AaKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUN MO XUMHUH B
COOTBETCTBUH C )KU3HECHHBIMHU TOTPEOHOCTIAMU;



UHTEpeca K OCOOCHHOCTAM TpyJla B pa3iMuHbIX cepax mnpodeccrnoHanbHOU
NEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHUS YYEOHOro mpeameTra «XuMus» Ha
YpOBHE CpeJIHEro 001ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC TSt dbopMupoBaHus MHUPOBO33pPEHUS oOyyJaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAyYHbIE TOHSTHS, OTpaXKalollue
LEJIOCTHOCTh HAay4YHOW KapTHHBI MHpa U cHeludUKy METOJI0OB IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, DHEPIUs, SIBICHUE,
IPOIECC, CUCTeMa, Hay4YHBIA (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalIbHbIe y4eOHbIE JEUCTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC,
peryJsiTUBHbBIE), oOecrnieunBaronme GopMupoBaHre (HyHKIIMOHATIBLHOW TPaMOTHOCTH
Y COLIMAJIBHOM KOMITETEHLIUH 00YYaroInXCsl;

CIOCOOHOCTh OOYYarOIIMXCsl UCIOJIb30BaTh OCBOEHHBIE MEXIUCLIUILUTMHAPHBIE,
MHUpPOBO33pE€HUYECKME 3HAHWA W  YHUBEpCajbHble y4yeOHble  JIEWCTBHS B
MO3HABATEIbHON U COLMAIIBHON MPAKTHKE.

MeranpenMeTHble  pe3yibTaThl OTPAXKAIOT OBIAJECHUE YHHBEPCAJIbHBIMU

y4eOHBIMH  TMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU M PETYJISITUBHBIMU
JICUCTBUSIMHU.

OBJagenue YHUBEPCAJIbHBIMH Y4eOHBIMU NO3HABATEJbHBIMH
JefCTBMSIMU:

1) 6a30Bble JJOruvYecKune JaeMcTBUSI:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OmnpeAesaTh 1M JEATENbHOCTH, 3a7aBas IMapamMeTpbl W KPUTEPUM UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHWUNW MNPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICISITh XapaKTepHbIC TMPU3HAKU TOHSATUM M YyCTaHABIMBATh WX B3aWMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHUS Il OOBSICHEHUS] OTACJBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTECPUH JIJIS KIaCCU(DHUKAIIMHU BEIIECTB M XMMUYCCKHUX
peaKLnii;

yCTaHABJIMBATh  MNPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXIYy  H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE paCCykAeHUs (MHAYKTUBHBIC, JEAyKTUBHBIE, IO
aHaJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U IIPOTHBOPEUMS B paccMaTpUBAECMbBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSTh B TPOLIECCE MO3HAHUS, HCIOIb3YyeMbl€ B XUMUU CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIeNIH, TTPeOoOPa30BBIBATh MOJICIBHBIC MPEACTABICHUSI — XUMHUYSCKHUI



3HaK (CMMBOJ) 3JIEMEHTa, XUMUYecKas (popMmyiia, ypaBHEHUE XUMUYECKON peaKkIuu —
OpU pEIICHWH Yy4eOHBIX MO3HABATENbHBIX W NPAKTHUECKUX 3a7ad, MPUMEHSATbH
Ha3BaHHbIE MOJEJIbHBIE NPEICTABICHUS JUIsl BBIABICHHS XapaKTEPHBIX NPHU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMHM METOJIOB HAYYHOIO TMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKUunii;

dbopMyIMpoBaTh LIETH U 33]]a41 UCCIEI0BaHUs, UCTIOIb30BaTh MTOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIIPOCH B KaUeCTBE MHCTPYMEHTA MO3HAHUSA
U OCHOBBI I (OPMUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEJIBHOIO IUIAHHUPOBAHHUA W  NPOBEICHUSA
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHs HAOIIOAATH 3a XOJO0M
npouecca, CaMOCTOSTENbHO IPOrHO3MPOBATh €ro pe3ysbTaT, (OpMyJIHUpPOBATH
000011IeHNsT U BBIBOJIbI OTHOCUTENBHO JIOCTOBEPHOCTU PE3YJIbTATOB HCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHOMN padoTe;

OpuOOpeTaTh  ONBIT YYEHHYECKOW  HCCIEJOBATENbCKOM M IPOEKTHOU
JESATEIbHOCTH, MPOSIBISATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB PEUICHUS NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO pPa3JIMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCA B  PA3IMYHBIX HMCTOYHMKAaX HHPOpManuu (Hay4dHO-
HOMYJISIpHAs JIUTEpaTypa XUMUUYECKOTO COJIEP KaHUs, CIIPABOYHBIE TOCOOUS, PECYPCHI
WuTtepHeTa), aHaIM3UpOBaTh HMHPOPMAIMIO PA3TUYHBIX BHUJIOB U GopM
MPEICTABICHUS, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

(bopMyIupOBaTh 3ampOChl U NPUMEHATh Pa3IMYHbIE METOAbl MPHU TOHUCKE U
oToope wuHpOpPMAIIMHA, HEOOXOAMMOM JUI  BBIMOJHEHMS  y4YeOHBIX  3a7ad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaJbHYIO  (GOpMy  MpPEICTaBICHUS
uHdopmaruu (cxembl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPU paboTe C XUMUUYECKOU
uH(popMaIMell: MNPUMEHITh MEXIpeAMETHbIe ((PU3nYecKkue M MaTeMaTHYeCKHe)
3HaKW U CUMBOJIBL, (HOPMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHUE  CpPEICTBA
HarJISHOCTH.

OBJiaieHne YHHBEPCATbHBIMIA KOMMYHHMKATHBHBIMM /I€/iCTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX JAaeMOi T€Mbl B XOJ€ AHAJIOra W/Wiu
JMCKYCCHH, BBICKA3bIBATh WU, (POPMYIHPOBATH CBOU MPEI0KEHUS OTHOCUTEIHHO
BBIIIOJIHEHUS NTPEAJIOKEHHON 3a/1a4K;



BBICTYIIaTh C TMpe3eHTaluell pe3yJbTaTOB I[O3HABATEIBHON JesITeIbHOCTH,
MOJyYEHHBIX CaMOCTOSITEIbHO UJIM COBMECTHO CO CBEPCTHHKAMH IMPH BBIMOJIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3aluu y9eOHOro mpoekTa u (hopMyIupoBaTh BBIBOJBI 110
pe3ynapTaTaM IMPOBEAEHHBIX HCCIEIOBAHUI MyTEM COTIACOBAHUA TMO3UIUN B XOJ€
o0cyXaeHus 1 0OMEHa MHECHUSIMH.

OBi1aieHHe YHUBEPCAJbHBIMHU PErysiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIPHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JesITeIbHOCTD, Ompenessisi e€ Iend H 3aJadyd, KOHTPOJHPOBaTb W IO Mepe
HEOOXOIMMOCTH  KOPPEKTHPOBAaTh MpenjaracMblii  alropuT™M JEHCTBUH  IpH
BBIMIOJTHEHUHM y4eOHBIX M  HCCIENOBATENbCKUX 3aJad, BBIOMpaTh Hambosee
3¢ GEeKTUBHBIN CMOCOO0 WX peuieHus ¢ y4ETOM TOMYy4YeHHUS HOBBIX 3HAHMHA O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HA OCHOBE CaMOaHalu3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuueckas XuMUsh» OTpa)xaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUA O  XMMHYECKOHW  COCTaBJISIIOLIECH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUPA, POJIM XUMHUU B NMO3HAHUU SIBJICHUN MPUPOIBI,
B (OPMHUPOBAHMM MBIIUICHUSI U KYJIbTYpbl JWUYHOCTH, €€ (PYyHKIHOHATHHON
IPaMOTHOCTH, HEOOXOJUMOW MJisi PEIIeHUs MPAKTUYECKUX 3a/lad M IKOJOTUUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U PUPOTHOI Cpefe;

BJIAJICHUE  CUCTEMOW  XHUMHYECKUX  3HAHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS (XUMUUECKHI 2JIEMEHT, aTOM, JJIEKTPOHHAs 000J04YKa
aToMa, MOJIEKYyJia, BaJIECHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, XHWMHYECKas CBS3b,
cTpykTypHasi ¢dopmyna (pa3BEpHyTas W COKpall€HHas), MOJIb, MOJISIpHAs Mmacca,
MOJISIDHBI  O0BEM, YTIEPOAHBIM CKeleT, (PyHKIMOHAIbHAS TpyIma, paaukal,
W30MEpHUsi, U30MEPbI, TOMOJIOTUYECKUM PsJl, TOMOJIOTH, YTIE€BOJOPOIbI, KUCIOPOI U
a30TCOAEpKAIlEe COCAUHEHHS, MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUsl CTPOECHUS
oprannueckux BemecTB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUIN SI3bIK XUMHUHM, MHPOBO33PECHUECKHE 3HAHMS,
JieXkKaIye B OCHOBE MOHUMaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(dakToJIOTHYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHHH W O€30MacHOM
WCIIOJIb30BAHUU BAXHEHUIIINX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOU
NEesATEeIbHOCTH YEI0BEKa,;



c(OpPMHUPOBAHHOCTh YMEHHU BBIABISATH XapaKTEpHbIE MPU3HAKU TOHATUH,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS TMPHU
ONHUCAaHUU COCTaBa, CTPOCHUS U MIPEBPAICHUN OPTAaHUYECKUX COEAUHEHUI;

c(hOpPMHPOBAHHOCTh YMEHHMM HCIOJIb30BATh XUMHYECKYI0 CUMBOJIHMKY IS
COCTaBJICHUS] MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) popMy
OPraHMYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIHii, U3rOTaBIUBaTh MO
MOJIEKYJ OpraHMYeCKUX BEHIECTB [UJIl WJUIIOCTPAllMU HX XUMHUYECKOro U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpMHPOBAHHOCTh YMEHHUI YCTaHABIMBATh TPUHAJICKHOCTh H3YYEHHBIX
OpraHWYeCKHUX BEIIECTB IO HX COCTaByY U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/Tpynme COCOUHEHUH (YTJICBOIOPOABI, KHUCIOPOA W  a30TCOJCPIKAIIHE
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIC COCAWHEHUS), JaBaThb WM Ha3BaHUS IO
cuctemMatnyeckor HomeHkiatype (IUPAC), a Ttakke NpHUBOJIUTH TPUBUAIBHBIC
HA3BaHUSl OTNEIBHBIX OPraHUYECKUX BEIIECTB (PTWJICH, MPOMUIICH, AalleTUJIEH,
ATWICHIJIMKOJb, TIHIEpUH, (EHOJ, (QopMaibAerull, aleTalbIerui, MypaBbUHAS
KHCJIOTA, YKCYCHasi KMCJIOTa, OJICMHOBAs KHUCJIOTa, CTEApUHOBAs KHUCJIOTa, TIIHOKO3a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHSI ONpPENENsATh BUIbI XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTMHEHUIX (OJMHAPHBIC U KPATHEIE);

c(hOpMUPOBAHHOCTh yMEHHUSA TPUMEHSTH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. byTnepoBa st oObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChI BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh COCTaB, CTPOCHHUE, (HU3MIECKUE
U XUMHYECKHE CBOWCTBA THUIHUYHBIX TPEACTABUTENICH PA3JIMYHBIX KJIACCOB
OpTraHWYECKUX BEIIeCTB (METaH, 3TaH, THJICH, MPOIMIICH, aleTuieH, OyraaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH3051, METaHOJI, ITAHOJ, ATUJICHIJIMKOJb, TIIUIEpPUH, (EHOI,
alleTaNbACTH ], MypaBbUHAsI U YKCYCHasi KMCIIOTHI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a,
aMUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIYy HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKMX PEAKIUi C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOUYHUKHU YTJIEBOAOPOIHOTO
ChIpbs (HE(Th, MPUPOJIHBIN Ta3, YroJib), CIOCOOBI X MEePepabOTKU U MPAKTHUECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WJIM TMPOIYKTa
peaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUN BJIAIETh CUCTEMOU 3HAHMI 00 OCHOBHBIX METO/aX
HAy4YHOTO TO3HAHUS, HCIOJIB3YEMbIX B XHUMHU TMpPU U3YYCHUH BEIIECTB U
XUMHUYECKUX SIBJICHUN (HAONIOJIeHNEe, U3MEPEHHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE),



UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUA JUIsl TPUHATUS PELICHW B
KOHKPETHBIX )KU3HEHHBIX CUTYALMSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMEHHU COOJIFOAaTh TMpaBUjia TOJB30BAHHUS XUMHUUYECKOU
nocyaoi u nabopaTopHbIM OOOpPYJOBaHMEM, a TaKKe IMpaBUiia OOpalleHus ¢
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH IO BBIOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI IUIAHUPOBATh M  BBHIMOJHITH XUMHUYECKHMA
DKCIIEPUMEHT (MPEBpPALIEHUSI OPraHUYECKUX BEIIECTB MPU HArPEBAaHUU, MOJYyUYEHHUE
ATUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKI[MM OPraHUYECKUX BEILIECTB,
JeHaTypalus O0eJKOB MpU HarpeBaHUU, IIBETHBIE PEAKIIMU OCIKOB) B COOTBETCTBUU C
NpaBWJIaMH TEXHUKH O€30MacHOCTM TNpu  OOpalleHHd C  BEHIECTBAMH U
7a00paTOpHBIM  O0OPYJIOBAHMEM,  MPEJCTABIATh  PE3yJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alMcu YpaBHEHUH COOTBETCTBYIOIIMX pEAKIUH U
(opMyJIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb YMEHMH KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TOJY4YaeMYyK0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uH(popmaiuu, MIHTepHET 1 Apyrux);

C()OPMUPOBAHHOCTb  YMEHUH co001aTh paBuia  IKOJOTHYECKH
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYJOBOW JEATEIBHOCTH B LEIIX
COXpAaHEHHUS CBOEr0 3J0pPOBbSI U OKPYXKAIOWIEW IPUPOJHOW CpPEABI, OCO3HABATH
OMacHOCTh BO3JCHCTBHS Ha >KMUBBIE OPraHU3Mbl ONPEAEIEHHBIX OPraHUYECKHX
BEIECTB, NMOHMMAas cMmbici mnokazarens [I/IK, moscHsATe Ha mpumepax CcrocoObl
YMEHBUIEHUS U PEIOTBPAILLECHHS UX BPEAHOIO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE 00yYarolMXCsi C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbS: YMEHHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX T[O3HAaHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIL  CIeNbIX U CHa0OBUAAIIMX OOYyYaroUIMXCA: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYIO0 cHucTeMy oOo3HaueHui JI. bpaitns nas 3amucu XMMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIE pe3ysibTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4eckasi XUuMush»
OTPaXkaroT:

ChOPMHPOBAHHOCTh  TPEACTABJICHHUM: O  XHMHUYECKOW  COCTaBISIOINICH
€CTECTBEHHO-HAYYHOM KApPTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SBJIECHUN MPUPOJIBI,
B (OpMHpOBAaHMHM MBIIUICHUS W KYJbTYpbl JUYHOCTH, €€ (yHKIIMOHAIHHOM
IPAMOTHOCTH, HEOOXOIWMOW ISl pelIeHUs] MPAKTUYECKUX 3aJlad M IKOJOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M PUPOTHOM Ccpe/ie;

BJIAJICHUE  CUCTEMOM  XUMHYECKHX  3HAHU, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATraloIIe TMOHATHS (XUMHYECKHH 3JIEMEHT, aTtoMm, u3otom, S-, pP-, O-



AJIIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBS3b
(KOBaJIeHTHAasi, MOHHAsA, METaJUIMYeCcKas, BOJAOPOAHAs), KPUCTAINIMUECKas PEIIETKA,
TUANBl ~ XUMHUYECKUX  PEaKLUHil, pacTBOp,  DJIEKTPOJIUTHI,  HEIIECKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] ~ TUCCOLMAIUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiMu, XUMHUYECKOE PABHOBECHE);TCOPUM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON AUCconrannu, nepuoanueckuii 3axkoH . . Menneneesa, 3akoH
COXpPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUSI W NPEBpAIICHUS SHEPrUU MpU
XUMUYECKUX  PEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK  XMMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUME B OCHOBE IIOHMMAaHUSA IPUYMHHOCTH H
CHUCTEMHOCTH XUMUYECKHUX SIBJICHHUH, (DaKTOJOTUUYECKHE CBEICHUS O CBOMCTBAx,
COCTaBe, MOJYYCHHH M O€30MacHOM HCIOJb30BAaHUHM BaKHEHIITMX HEOPTaHHMYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEIILHOCTH YEJIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHHU BBIABISATH XapaKTEpPHbIC MPU3HAKU TOHATHH,
YCTaHaBJIMBAaTh UX B3aMMOCBA3b, HCIOJIB30BATH COOTBETCTBYIOIIUE MOHATHS MpU
OTNMCAaHUM HEOPTAHWYECKUX BEIIECTB U UX MPEBPaICHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJb30BATh XUMHYECKYI0 CUMBOJUKY JIJIsi
coctaBieHus: GOpMyJ  BEHIECTB W ypaBHEHUM  XMMHUYECKHUX  PEaKIIHi,
cucrteMatuyeckyto HoMmeHkinarypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTACIbHBIX
HEOPTaHUYECKUX BelecTB (yrapHblii ras, YTJIEKUCIBIM Tra3, aMMHakK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPEACNATh BAJICHTHOCTh U CTENEHb OKHCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAsl, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSX, THII
KPUCTALUTMYECKON PpEmIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIsIpHas,
WOHHAs, METaJUIMYeCKas), XapakTep Cpelbl B BOJHBIX PAacTBOpaxX HEOPraHUYECKUX
COCJIMHCHMI;

chOpMHPOBAHHOCTh YMEHHUI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB [0 WX COCTaBYy K ONpPENeNEHHOMY KiacCy/TpyIie
coeuHEHU (MIPOCThIC BEIIECTBA — METAUIbI M HEMETaJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCJIOTHI, aM()OTEPHbIE TUAPOKCUIBI, COJIH);

chOpMHPOBAHHOCTh YMEHUH PACKPBIBATH CMBICI TIEpHoudYecKkoro 3akona Jl. 1.
MenzeneeBa U JeMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUUYECKUX dJIeMeHTOB 1-4 mepuonoB Illepuoandeckoit CUCTEMBl XUMHYECKHX
anemertoB JI. WM. MengeneeBa, HCHOIB3ysl TOHATHS «S-, P-, O-3JIEKTpPOHHBIC
opOuTaANM», «IHEPrEeTUUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH H3MEHCHUS
CBOMCTB XMMHUYECKUX OJJIEMEHTOB M HX COCJUHECHHMM MO TMepuojaM M TpyIam
[Tepuoanueckom cucTeMbl XUMHUYECKUX diieMeHTOB [. 1. Menneneesa;



chOpMUPOBAHHOCTh ~ YMEHHUW  XapakTepu3oBaTh  (OMHUCHIBaTh)  OOIIUE
XUMUYECKAE  CBOWCTBA  HEOPraHWMYECKMX  BEIMIECTB  PA3JMYHBIX  KJIACCOB,
MOJITBEPXKJATh CYIIECTBOBAHHE TE€HETUYECKOW CBSI3M MEXAY HEOPraHHUYeCKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIOIUX XUMUUYECKUX PEAKILIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIHUHU 10
pa3IMuYHBIM TpPHU3HAKaM (YUCIy M COCTaBy pEarupyroliiX BELIECTB, TEIJIOBOMY
b (deKTy peakuu, U3MEHEHHIO CTEICHEW OKHUCIICHHS JJIEMEHTOB, OOpPaTHMOCTU
pEeaKlnH, YYaCTHIO KaTaau3aTropa);

chOpPMHPOBAHHOCTh YMEHHMM COCTaBISITh YPAaBHEHHS PpEAKIM pa3IMnyHBIX
TUIIOB, TIOJIHBIE U COKpAlIEHHBbIE YpaBHEHUS PEAKIMA MOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIINU UAYT IO KOHIIA,

cOPMHPOBAHHOCT, YMEHHH  MPOBOJWTH  PEAKIHNH, MOATBEPKIAIOIINC
KAueCTBEHHBIH COCTaB pPa3IMYHBIX HEOPTraHWYECKUX BEIIECTB, pacro3HaBaTh
OTBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX
BEIIIECTB;

cOpMUPOBAHHOCTh ~ YMEHUH  pPACKpbIBATh  CYIIHOCTb  OKUCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHUS SJCKTPOHHOTO OanaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOUN
peakiuu OT pa3NIuYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jlelllarense);

cOpPMUPOBAHHOCTh YMEHHH  XapaKTepU30BaTh XHWMHUYECKHUE TIPOIIECCHI,
JeXalue B OCHOBE MPOMBINIJICHHOTO TOJMYYEHUSI CEpPHON KHUCJIOTHI, aMMHUakKa, a
Takke CHOPMUPOBAHHOCTh TMpENCTaBICHUA 00 OOMUX HAYYHBIX TMPUHIUINAX H
AKOJIOTHUECKUX MpoOIeMax XMMHUIECKOTO PON3BOICTBA,

c(OPMHPOBAHHOCT, YMEHUH TIPOBOJUTH BBIYUCIICHHUS C HCIIOJIB30BAHUEM
MOHSTHUSL «MaccoBast J0JIs1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MpU
XUMUYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00bEMAa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYACTBYIOIIMX B peaKlUu
BEIIECTB, TEIIOBOro 3(¢eKTa peakiid Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOAATh MpaBUiia TMOJb30BAHUS XUMHUYECKOU
nocynoi u jabopaTopHBIM OOOpYJOBaHMEM, a TakKe TMpaBWia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITOJHCHHIO JTAOOPATOPHBIX
XUMHUYCECKUX OITBITOB;

cOPMHPOBAHHOCT, yYMEHUH ITUTAHMPOBATH W  BBIMOJIHATH XHUMHUYECKUN
OKCIIEPUMEHT (pa3ioKEHUE TEPOKCHIa BOJOpPOAA B MPUCYTCTBUU KaTaau3aTropa,
oTpeziesieHUE Cpelibl PACTBOPOB BEIIECTB C OMOIIBIO YHUBEPCAILHOTO MHAUKATOPA,
BIUSHUC PAa3IMYHBIX (AKTOPOB HAa CKOPOCTh XHWMHYECKOW pEaKIuu, peaKIuu
MOHHOTO OOMEHA, KauyeCTBEHHbIE peaKkIMu Ha cyiabdar-, KapOOHAT- U XJIOpPHUI-
AHUOHBI, HA KAaTHOH aMMOHHS, PEHICHUE JKCIEePUMEHTAIBHBIX 3aJad MO0 TeMaM



«Metamib» u «Hemeranib») B COOTBETCTBUU C MPaBUIaMU TEXHUKHA O€30MaCHOCTU
npu oOpamieHnuu ¢ BEIIeCTBAaMHU W JIA0OPATOPHBIM O00OPYIOBAaHHUEM, MPEICTABISATH
pe3ynbTaThl XMMHYECKOTO OKCIIEpUMEHTa B  (opmMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakimuii u (HOPMyIUpOBaTh BBIBOJABI HA OCHOBE ATHUX
pe3yIbTaToB;

cOPMHPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3HPOBATH XHUMHYECKYIO
uHbOpMAIMIO, TOJIYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
KOMMYHUKaIu, THTepHET U apyrux);

c(hOpMHUPOBAHHOCTH YMEHUM co0Jo1aTh npaBuia AKOJIOTUYECKHU
1eecoo0pa3Horo IMOBEACHUS B OBITY W TPYJAOBOM JCATEIBHOCTH B IIEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPYXKAKOIIEH NPUPOAHOM CpPEIbl, OCO3HABAThH
OTNACHOCTH BO3JICHCTBUSI HA JKUBBIE OPraHU3MBI ONPEAEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHAT, Ha mnpuMepax CcHnocoObl YMEHBIICHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHW3M YEJIOBEKA;

JUIsl OOy4YaromIMXCAd C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUA OO0 OCHOBHBIX JOCTYNMHBIX METOJIaX II03HAHUS BEIIECTB H
XUMHYECKHUX SBIICHU;

JUISL  CJHENbIX W CHA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiinsg s 3anmucu XUMHYECKHUX

dbopmyiL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc
H KoaunuecTtBouacos
N aMMEeHOBAHME
) a3/1eJI0B M TeM
n/n pasi e A a PMB
NMPOrpamMMbl 3 > =
2]
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Pa3znen 1.Teopernueckue ocHoBbI Xumum (13 yacos)

CtpoeHnue aToMOB.
Ilepronnueckuii 3aKOH 1

1.1  Ilepmoamueckas cucrema 3
XUMHU-YECKUX DJIEMEHTOB
JI.11. MenneneeBa
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