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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMma TO XUMUU Ha YpOBHE CcpeaHero obmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
@enepanumn», TpeOOBaHUNA K pe3ylbTaTaM OCBOEHHs (eaepaibHO 00pa3oBaTeIbHOM MPOrpaMMbl
cpennero obmero oopazosanus (POIT COO), npencraBneHHbIX B DeeparbHOM roCy1apCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konmenmmu mnpemnomaBanusi ydyeOHOTO mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit Denepanuu, pealn3yrmnX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOKEHUH «CTpaTernyu pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOX0JI0B K pa3pabOTKe MPOTPaMMBI IO XUMHUH, K OMPEICIICHHIO OOLIEH CTpaTeruu
00y4eHHs, BOCIUTAHUS U Pa3BUTHsI 00YJAIONINXCS CPEICTBAMH YIEOHOTO MpeaMeTa « XUMUS JUTS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHIIM KOHIeNTyanbHble monoxkenuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IieJIed, COJAepKaHusl, pe3y/lbTaToB oOyueHUs U TpeOOBaHUM K YPOBHIO
MOJITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe  00pa3oBaHHE,  IOJIy4a€MO€  BBIIYCKHMKaMH  00I1eo0pa3oBaTelbHON
OpraHu3aIid, SBISIETCS HEOTHEMIIEMOW 9acThl0 X 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIONTIM
ATAIOM pealln3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KITFOUEBBIX [IEHHOCTEH, TP CYIITIX
IEJIOCTHOM CHCTEME XHMHYECKOTO 00pazoBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
pUpobl, (HOPMUPOBAHUS MHUPOBO33PEHUS M OOMIEH KYIbTYphl YEJIOBEKA, a TaKiKe IKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M MPUPOIHON cpene. Peanmsyercs Xxumudaeckoe
oOpa3zoBaHue OOy4alONIMXCS HA yYPOBHE CPEIHEro oO0Iero oOpa3oBaHMs CpPEACTBAMU Y4eOHOTO
npeaMera « XUMHS», COJCPKaHUE U TIOCTPOCHNE KOTOPOTO OTIPE/ICICHBI B MPOrpaMMe TI0 XUMUH C
y4€TOM CcHelU(pUKN HAYKH XUMUH, €€ 3Ha4eHHs B TIO3HAHUU MPUPOAbI U B MaTEpPUATBHOU KU3HU
oOmiecTBa, a Takke C y4€TOM OOMIMX IIeJied W MPUHIUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHero o01ero oopazoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0co0yl0 poJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JlaHWM HOBOUM 0a3bl MaTepHwadbHOW KyIbTyphl. OHa BHOCHT CBOW BKJIaja B
(dbopMHpOBaHHE PALMOHATILHOTO HAYYHOTO MBIIIJICHHS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE Kak O €IMHCTBE MPHUPOJAbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMUU Ha
OCHOBE MMOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPY>KAIOLIEr0 MUPA, OCO3HAHMS B3AUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOEHCTBYS C JPYTMMU €CTECTBEHHBIMM HayKaMU, XUMUS CTajda HEOTheMIJIEMOM
4acTbI0 MUPOBOM KYJIBTYpbI, HEOOXOJUMBIM YCJIIOBUEM YCIICIIHOTO TPYAa U KU3HHU KaXkJI0T0 YiIeHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3UIaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha pellleHne IMo0aTbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MacHOCTH U OXPaHbI 310POBbSI.

B cootBercTBMM ¢ OOMIMMH LENSMU M TMPUHIUIAMH CpeAHEro oomiero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10-11 xmaccel, 6a30BbIil YpOBEHb M3Y4YE€HUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY OOYYalOIIUXCS, HEOOXOAUMYIO WM s
BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOIO BKJIIOYEHHUS B JKU3Hb COIUYMa,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBnsiomuMu npeaMeTa «XUMHUs» ABISIOTCS 0a30Bble Kypehl — «OpraHuyeckast XUMHs
n «OO0miast 1 HeopraHuyeckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SBJISIIOTCS
OCHOBBI 0a30BOIl HayKM: cHCTeMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOYEHHEM 3HaHUM U3
oOmielt XuMuM) U opranuyeckoi xumun. @opMHUpPOBaHUE JAHHOM CUCTEMbI 3HAHUHN NMPH U3y4EHUH
npeaMmera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOrooOpas3usi BELIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa coaepkaHusi KypcoB — «Opranuueckass xumusi» n «OOImas u HeopraHudeckas
XUMUsD» chopMHUpOBaHA B IporpaMMe MO XMMHMHM HAa OCHOBE CHCTEMHOTO MOAXOJa K W3YyYCHHIO
y4yeOHOTO Marepuaia U OOYyCJIOBJI€HAa MCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHUEM 3HAHMHM Ha
OTpENIeNEHHBIX TEOPETUYECKUX YPOBHIX. Tak, B Kypce OpPraHMYeCKOW XHMHMM BeIECTBa



paccMaTpuBalOTCS Ha YPOBHE KJIACCHUYECKON TEOpHUM CTPOECHMSI OpPraHMYECKUX COEIMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
CBenenuss 00 M3ydaeMbIX B Kypce BEIIECTBaX JAlOTCS B PAa3BUTUH — OT YIJIEBOAOPOJIOB [0
CIIO)KHBIX OHMOJIOTUYECKM AaKTHBHBIX COCJUMHEHUH. B Kypce OpraHMyeckoid XHMHUHU MOJY4aroT
pa3BuTHEe COPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS IE€pPBOHAYAIHHBIC
MPEJICTABJICHUSI O XMMHYECKOW CBSI3U, KJIACCU(DUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUU.

[Ton HOBBIM yrjiom 3peHust B mnpeamere «XuMmus» 0a30BOr0 YpPOBHS PacCMaTpPUBACTCS
W3yYeHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMsi TEOPETHUYECKHH Marepuan u
(haKTOJIOTMYECKHUE CBEJICHUS O BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce
«OO0mmasi 1 HeopraHuveckas XUMHs» OOYJarOIIMMCS MPEIOCTABISETCS BO3MOXHOCTH OCO3HATh
3HAYEHHUE MEPUOIUUECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOA0JIOIMUECKUX MMO3ULIUHI, II1y0xke
MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIIMI 9TOTO 3aKOHA — OT 0000IIAIONIeH 10 0OBSICHSIOMENH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O Ba)XKHEWIIMX BEHIECTBAX, MX COCTAaBE, CTPOCHUM, CBOMCTBAX W
MIPUMEHEHHUH, a TAKKE O XUMHUUYECKUX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHMS
nomnonHsiercs B Kypcax 10 wm 11 KkiaccoB 3iaeMeHTaMHM — COAEpKaHMS, HMEIOLIUMU
KYJIbTYpOJOTHYECKUM ¥ TPUKIAJAHOW XapakTep. OTU 3HAHUSA CIOCOOCTBYIOT TIOHUMAHHUIO
B3aMMOCBSI3M XHMHH C JpPYTUMH HayKaMH, pacKpbIBalOT €€ pOJIb B IIO3HABATEIHHOU U
MPaKTUYECKON JEesTeIbHOCTH 4YeJOBEKa, CHOCOOCTBYIOT BOCHHUTAHHIO YBAKEHHUS K IIPOLECCY
TBOpYECTBA B 00JIACTH TEOPHHM M TMPAKTHYECKUX MPUIIOKEHHA XUMHUHU, TMOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJIeMaX, CBS3aHHBIX C XHMUEH,
KPUTUYECKH OCMBICTUBATh MH(OpPMAIMI0O W TMPUMEHSATH €€ /i TOTIOJHEHUS 3HAHUH, pPelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBAaTEeNbCKUX 3a4ad. B menom conepkaHue
yueOHOro mpeamera «XUMHS» JAHHOTO YPOBHS M3YyUEHHUS OPUEHTHUPOBAHO Ha (POopMHpOBaHHE Y
00yyaronuxcss MUPOBO33PEHYECKON OCHOBBI ISl MOHUMaHMS (UIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE EJUHCTBO HEOPraHWYEeCKOTO0 W OPraHu4eckoro Mupa, oOyCIOBJIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHUEM, NIO3HABAEMOCTh IPUPOJHBIX SIBJICHUH ITyTEM 3KCIEPUMEHTA U
pelleHrus TPOTUBOPEUUMH MeXAy HOBBIMU (PakTaMH U TEOPETUYECKHMMH MPEArOChUIKAMH,
OCO3HAaHUE POJM XMMHH B PEUICHUH HKOJIOTHYCCKHX IMPOOJeM, a Takke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX TEXHOJIOTHIl U MaTEpUaOB.

B nuane pemieHust 3aa4 BOCIIUTAHUS, PA3BUTHUS M COLMATM3AIMN O0YJArOIIUXCSl TPUHSITHIE
[pOrpaMMON MO XUMHHM MOJAXOJbl K OIPEAENCHUIO COAECPKAaHUS W IOCTPOEHHUS INpeaMera
npeaycMarpuBaoT (OPMUPOBAHUE YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBHI, uMeromux 0a3oBoe
3HAYEHUE Ui Pa3IMYHBIX BUJIOB JESITENbHOCTU: pelIeHUs MpoOieM, oMcKa, aHau3a U 00paboTKu
uHpopmalny, HEOOXOJUWMBIX Uil MPUOOPETEHHs] OMbITa MPAKTHUYECKONW M HUCCIIeN0BATENbCKON
JEeSTEIbHOCTH, 3aHUMAIOIIIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B nmpakTuke npenojaBaHus XUMUU Kak Ha YpOBHE OCHOBHOTO 00111ero oOpa3oBaHus, Tak U Ha
ypOBHE cpeaHero oOmiero o0pa3zoBaHMs, IPU OIPEAEICHUH COJEPKaTeIbHONW XapaKTePUCTUKHU
nenerd  M3ydeHus IpeaMeTa HalpaBJIC€HUEM IEPBOCTENIEHHOW 3HAYMMOCTH  TPAJULMOHHO
npu3Haéress  (GopMupoBaHHE OCHOB XUMHUYECKOW HayKd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, PAKTUYECKOUN EATEIbHOCTH YEJOBEKAa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOJAMYECKOW TOUKHM 3PEHHUS TAKOM MOJXOJ K ONPEICICHHUIO0 Lelell HU3ydeHus
MpeAMEeTa SIBISETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMsS TJABHBIMU LEISIMU H3Y4YeHUs MpeaMeTa «XHUMHS» Ha

6azoBoMm ypoBHe (10 —11 xJ1.) sBASIOTCS:
(bopMHUpOBaHHE CHUCTEMBl XMMHUYECKUX 3HAHMM KaK Ba)KHEWIEH COCTaBIISIONICH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXkKaT KIIFOUEBbIE MOHATHUS, PyHIAMEHTAIbHBIE 3aKOHbI
U TEOpUU XHUMHH, OCBOEHHUE S3bIKa HAYKH, YCBOCHHE W TOHHUMaHUE CYIIHOCTH JOCTYIHBIX
00001IeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHME C HCTOpHEH WX pa3BUTHSI U
CTaHOBJICHUS;



(dhopMHpOBaHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOaX MTO3HAHUS BEIIECTB U XUMHUUYECKUX
peakiuii, HEOOXOJUMBIX JIsi TPHOOPETEHUS YMEHUI OPHEHTHUPOBATHCS B MHpPE BEIIECTB U
XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKOU U MOBCETHEBHOMN KU3HU;
pa3BUTHE YMEHHH U CHOCOOOB [ESATEIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM H OOBSICHCHHEM
XUMHUYECKOTO HKCIIEPUMEHTA, COOIIOICHIEM MTPAaBUII 0€3011acHOTO OOPAIeHHUsI C BEIIECTBAMHU.

Hapsiny ¢ stum, coaepxaTenbHasi XapaKTepUCTUKA LEJIeH M 3a/ad M3ydyeHUs MpeJMeTa B
IporpaMMe Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMU NMPUOPUTETAMU B
cucteMe cpenHero oomiero oopazoanusi. CerojiHsi B MPENOJaBaHUM XUMUU B OOJIBIIECH CTENEeHU
OTAAETCS MPEANOYTCHUE TTPAKTUYSCKON KOMIIOHEHTE COJepKaHus 00yueHusl, OpUESHTUPOBAHHON HA
MOJIrOTOBKY BBIMMYCKHHUKA OOI1e00pa30BaTeIbHON OpraHu3alliy, BJIAICIONIEr0 He HAOOPOM 3HAHUM,
a (QYHKIMOHAIBHONH T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMCHHSIMH AKTHBHOTO TOJYYCHHS
3HAHUUW ¥ MPUMEHEHHS UX B PEATbHOM KU3HU IS PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3THM TIpH M3YYEHHUH TIpeaMeTa «XUMUs» JTOMUHHUPYIOIIEE 3HaYeHNEe MPUOOPETar0T
TaKue 1eNH U 3a7a4, Kak:

aganTamusi 00yJyaroluXxcsl K YCJIOBUSM JTUHAMHUYHO Pa3BUBAIOIIETOCS MHUpa, (HOPMUPOBAHHE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU M X TPUMEHEHHEM;

(hopmupoBaHUE Y 00yJaAIONMIUXCS KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINMN ), MMEIOIITNX
YHUBEpPCAIbHOE 3HAYCHWE IS PA3IUYHBIX BHUJOB JIEATEIHLHOCTH: pElIeHUs MpobieM, TOoucKa,
aHanu3a ¥ 00paboTKM HMH(pOpPMANNUA, HEOOXOIUMBIX IS TMPHUOOPETEHHUS OMbITa JEATEIHHOCTH,
KOTOpash 3aHMMaeT Ba)XHO€ MECTO B TO3HAHWUM XHMHH, a TaKXke JUIsl OLECHKH C TO3WIUN
AKOJIOTUYECKONW O€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKHX TPOIECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00yJaroIMXcsi: CIMOCOOHOCTH CaMOCTOSITEIPHO TPHOOpETaTh HOBBIC 3HAHUS 10 XUMHUH B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOWCKA W aHalu3a y4eOHOM M Hay4YHO-NOMYJISIpHON MH(OpPMAMM XUMHYECKOTO
COJIepKaHNUS;

(dbopMHpoBaHHE U pa3BUTHE Y OOYUYAIOUIMXCS ACCOLMATHUBHOTO M JIOTUYECKOTO MBIILICHHUS,
HaOJI0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH IUITAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y 00yJaromuxcsi yoexAEHHOCTH B TYMaHHUCTUYECKON HAIpaBIEHHOCTH XUMUH,
e€ BaXHOH pOJIM B pEIICHWH TIOOAIbHBIX MPOOJEM pPalMOHAIBLHOTO MPUPOJOINOIB30BAHUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypcOB U COXpPAHEHUS MPUPOJHOIO PABHOBECHS, OCO3HAHUS
HEO0OXO0IMMOCTHU OEpEeKHOTO OTHOLIEHUS K MPHUPOJE U CBOEMY 3/I0pPOBbIO, a TaKKe MPHOOpETEeHUs
OTIbITa WCIOJB30BAHUS MOJYYCHHBIX 3HAHUM AJIsi MPUHATHS TPAMOTHBIX PEHICHW B CHUTYyallHsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSMHU.

B yueOHOM muane cpemHero oOmiero oOpa3oBaHUsl MpeaMeT «XuMus» 0a30BOTO ypPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ree 4McIO 4YacoB, OTBEAEHHBIX Ui M3YUEHUsS XUMHH, Ha 0a30BOM YpPOBHE CpPEIHETO
oOmero oopa3oBanus, coctaBisieT 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henento), B 11 kimacce —
34 gaca (1 gac B Heneno).



COJEP)KAHUE OBYYEHUA

10 KUIIACC
OPTAHUYECKASA XUMUSA
TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMUH

[Ipeamer  opraHudecko  XuMuHM: €€  BO3HUMKHOBEHME, DPAa3BUTHE U  3HAYCHUE
B IMOJYYEHUU HOBBIX BELIECTB U MaTepuayoB. Teopus CTpOEHHsS] OPraHUYECKUX COEAMHEHUN A.
M. ByrnepoBa, e€ ocHOBHBbIC MOJIOKEeHUS. CTPYKTypHBIE (OPMYJIBI OPraHHYECKUX BEIIECTB.
I'omomnorust, nzoMepust. XUMHUYECKasi CBA3b B OPraHUUYECKUX COCAUHEHUSIX — OJIMHAPHBIE U KpaTHBIE
CBSI3HU.

[IpencraBnenne o0 KiIacCUpUKAIMKA OPraHWMYECKHX BemecTB. HoMeHKIaTypa OpraHMYecKHX
COEIMHEHUH (cucTeMaTH4ecKas) U TPUBUAIbHbIC HA3BAHUS Ba)KHEHIIMX IPEICTaBUTENIEH KJIacCOB
OpraHMYECKUX BEIECTB.

OKCIIepUMEHTAJIbHBIE METOJIbl M3YyYEHMs] BELIECTB M MX IPEBPAIllEHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BELIECTB, HAOJIO/IEHUE U OTIMCAHNE JIEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILEHUIO
OpraHMYECKUX BEIECTB MIPU HarpeBaHUH (TJIaBJIeHHEe, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKMHA psia. MeTraH W 3TaH — IpocTeumune
MIPE/ICTAaBUTENN AJKAHOB: (PU3UYECKHE U XUMHUYECKHE CBOMCTBA (pEeaKIMM 3aMEelIeHUs] U TOPEHHUS),
HaX0XJIeHHE B IPUPOJIE, OJIYUeHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHWE, TOMOJIOTMYECKHHN PsiA. OTHIEH M NPONWIEH — IpOoCTeuIne
MIPE/ICTAaBUTENIN AJIKEHOB: (U3MYecKne M XUMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THJIPATALlMU, OKHCIEHUS U MOJIMMEPHU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyramueH-1,3 u metunOyraamen-1,3: cTpoeHHE, BaKHEHIINE XUMHYECKUE
cBOICTBa (peakius noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKUM Psifl. ATETHUIICH — MPOCTEUITNI
MIpPE/ICTaBUTENb AJIKMHOB: COCTaB, CTPOCHME, (DU3MUECKHEe U XUMHYECKHE CBOWCTBa (peakiuuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATAIIH, TOPEHHUS] ), IOJTyYSHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHWe, (PHU3NUECKHME W XHMHUUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMSI), IOJy4Y€HUE U MpUMEHeHHe. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue C80UCMBA (PeaKyuu 2an02eHUpPOBanUs U HUMPOBAHUs), NOTYYeHUue U
npumenenue. TOKCUYHOCT ~ apeHOB.  ['eHeTmueckas  CBfA3b  MEXIAYy  YIJIEBOJAOPOAAMM,
MIPUHAUICKAMMH K pa3JIMYHbIM KJlaccaMm.

[Ipupoanble UCTOYHUKU YraeBOAOPoaoB. [IpuponHelii ra3 u mnomyTHble HE(TSIHBIC Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoObl mepepaboTKu HEPTHU: TTEPErOHKA, KPEKUHT (TEPMUYECKUM,
KaTaJuTHuecKuit), nupoaus. [IpoaykTel nepepaboTku HEPTH, NX IPUMEHEHHE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yrosib U MPOIyKThI €ro nepepaboTKU.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BELIECTB W MX MPEBPAIECHUN: O3HAKOMIIEHHE C
oOpa3lamu MjaacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «Yroab», MoaenupoBaHue
MOJIEKYJT ~ YTJI€BOJAOPOJOB U  TallOTEHONPOM3BOAHBIX, MPOBEICHHE NPAKTUYECKON  pabOTHI:
MOJIYyYEHHUE 3TUIIEHA U U3YYEHUE €ro CBOUCTB.

Pacuérnble 3aaun.

Brruncnenus mo ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO
BEIIECTBA WJIM MIPOAYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO U3 UCXOIHBIX
BEILIECTB WJIU MTPOJIYKTOB PEAKIINH).

Kucnopoaconepaxamme oprannyeckne coeAMHEHUsI

[IpenenbHBIE OAHOATOMHBIE CHHPTHL. MeETaHOT M JTaHON: CTpOeHUe, (GU3NYECKUuEe U
XMMHYECKHE CBOWCTBA (peakiMy C aKTUBHBIMH METaJIaMH, TaJIOT€HOBOJOPOJAMH, TOpPEHUE),
npuMeHeHne. BoiopoHbie CBA3M MeXAy MOJIEKylaMu CupToB. JleiicTBUE MeTaHoJIa U 3TaHoJa Ha
OpraHMu3M 4Y€JIOBEKa.

MHoOTOaTOMHBIE CIHUPTHL. DTUICHTIUKOJIb W TJIHWIEPUH: CTpOeHUe, ¢GU3NYEeCKHe U
XMUMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO IIEJIOYHBIMU METaNIaMHU, KQueCTBEHHAs! peaklus Ha




MHOTOATOMHBIE CcHUpPTHI). JlelicTBMe Ha oOpraHu3M uenoBeka. l[IpuMeHeHHe TriMLepuHa U
STUJICHTJIUKOJIS.

@DeHoJI: CTpOEHHE MOJICKYJBI, (PU3HMUECKUEe U XUMHUYECKUEe CBOMCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue deHomna.

Anpnerunbl - ¥ kemoHvl. @DopManblIerui, auneTampAeTHA: CTpoeHHe, (Qusndeckue u
XMUMHMUYECKHE CBOHCTBA (peakuMM OKHUCIEHMS M BOCCTAHOBIJIEHHUS, KaueCTBEHHBIE peakLun),
[IOJIy4Y€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE IpenebHble KapOOHOBBIE KHCIOTHl. MypaBbUHAs U YKCYCHasi KUCJIOTBHI:
CTpoeHue, QU3NYECKHNEe U XMMHYECKHE CBOMCTBA (CBOWCTBA, OOIIME [UIS KJIacca KUCIOT, PEaKIIHs
TepuUKanMu), TOJMydeHne u mnpuMeHeHne. CreapuHOBas M OJEHMHOBAs KHCIOTHI Kak
IIPEJICTABUTENN BBICHINX KapOOHOBBIX KHMCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JEHUCTBHE.

CrnoxHple >QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPOSIN3 CIIOXKHBIX 3(UpOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornaeckas poJib KUPOB.

VYrieBojapl: cocTaB, KiIacCUPUKALUS YriaeBOJOB (MOHO-, M- M TOJHcaxapuabl). [mroko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHS MOJIEKYINbl, (PU3MYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiicTBue ¢ ruapokcuaoM meau(ll), okucienne aMMuadyHbIM pacTBOPOM OKCHIA
cepeopa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHUE B TMPUPOJE, IPUMEHEHUE,
ouonoruydeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u memnronos3a kak OpupojHble nojumepbl. CTpoeHHe Kpaxmala U IeJITH0JI03bI.
duznyeckre U XMMHUYECKHEe CBOMCTBA KpaxMaia (THIpOoJn3, KayeCTBEHHAs PEaKUsi C HOJI0OM).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHMs] BEUIECTB W WX MPEBpAllleHUH: MpOBEACHUE,
HaOJI0/IEeHNE U ONMCaHUe JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE CIHUPTOB, KAUYECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKWCJIEeHHE »dTaHoja okcugoMm Meau(ll)), MHOroaTOMHBIX CHHPTOB
(B3ammogeiicTBue mmnepuna ¢ ruapokcuaoM menu(Il)), ampmeruaoB (OKUCICHHE aMMHAYHBIM
pactBopom okcuaa cepedpa(l) m rumpoxcumom memu(Il), B3auMozaeiicTBHEe Kpaxmajia ¢ HOJIOM),
MPOBECHUE TIPAKTUICCKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHCIIOTHI.

PacuérHble 3agaun.

Bbruncrienus no ypaBHEHUIO XMMHUYECKOW peakuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO
BEIIECTBA WM MPOJIyKTa PEeaKLMy 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX
BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3z0TCcoaeprKale OpraHn4ecKue CoeaMHEHUSI.

AMMHOKHCIIOTBI KaK amM(OTepHble OpraHuueckue coeluHeHus. Pusznyeckue M XUMHUYECKHE
CBOMCTBA aMHMHOKUCIOT (Ha @puUMepe IUIMLMHA). buojoruueckoe 3HAYEHHE aMUHOKHCIOT.
Ilentnael.

benku kak NpUpOJIHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs WU
TpeTU4Has CTpPyKTypa OenkoB. XHWMHUYECKHE CBOMCTBa OENKOB: T'HIPOJIN3, JEHATypalus,
Ka4eCTBEHHbIE PEAKLIUU HA OEJIKH.

OKCIIepUMEHTAIbHbIC METO/bl W3YYEHHs BELIECTB M WX MNPEBpALICHUN: HAOIIOJCHHE U
ONKCaHUE JAEMOHCTPALMOHHBIX ONBITOB: J€HATypalus OEJIKOB IpPU HArpPEeBAaHUH, LIBETHBIE PEAKIIUU
OETKOB.

BbicokoMoIeKyIsIpHBbIE COeNHEHH

OcCHOBHBIE NOHSTHA XUMHH BBICOKOMOJIEKYISIPHBIX COEAMHEHUN: MOHOMEp, IOJMMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb NOJUMEPHU3ALNH, CPEAHSSA MOJEKYIspHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — TIOJMMEPU3aLMsI U IOJUKOHACHCALUS.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHMs] BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0pa3iaMu IpUpPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H NPU HM3Yy4EeHUM OpraHuyecko xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCMOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSTHUH, Tak H
MIOHATHM, SBISIOLIUXCSA CUCTEMHBIMU 11 OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.




OOuire ecTecTBEHHO-HAYYHbIC TIOHATHS: SIBIICHUE, HAYUYHBIA (DaKT, TUMOTE3a, 3aKOH, TEOPHUS,
aHauu3, CHUHTe3, Kiaccu(ukamusi, MEepHOAUYHOCTb, HAOIIONEHHE, HU3MEPEHHUe, HKCIIEPHMEHT,
MOJIEJIUPOBAHUE.

®dusnka: Marepusi, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPIeTUUECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHME BEIECTBa, (PU3MUYECKHE BETMYUHBI U €AUHUIBI UX
U3MEpPEHUSI.

buonorus: knerka, opranusMm, Owocdepa, oOMEH BelIeCTB B oOpranusme, (OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BEIIeCTBA (OCIIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIHBO, PECYPCHI.

TexHosiorust: MuIEeBbIE MPOAYKThI, OCHOBBI PALIMOHAIBHOTO IMUTAHUS, MOIOIINE CPEICTBA,
JICKApCTBEHHBIE MU KOCMETHUYECKHE Iperaparhbl, MaTepuaibl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUS

TeopeTruvyeckne 0CHOBbI XMMHHU

XuMmuyeckuil aneMeHT. Atom. Snpo aroma, HW30TOMbI. DJEKTpOHHAs 000JOYKa.
DHepreTUyYeckre ypOBHH, MOJAYPOBHH. ATOMHBIE OpOHMTaiH, S-, P-, O- agemenTsl. OCOOCHHOCTH
pacrpeiefieHds dJEKTPOHOB IO OpOMTAIsIM B aroMax 3JIEMEHTOB TEPBBIX YETHIPEX IMEPUOIOB.
DneKkTpoHHas KOH(PHUTypaIusi aTOMOB.

[lepmognueckuit 3akoH u Ilepuonnueckass cucremMa XUMHYECKHX JJIEMEHTOB /I
N. MenneneeBa. CBsi3p MEPUOAMYECKOTO 3akoHA H lleprogudeckod CHUCTEMBI XHMHUYECKHX
anemenToB JI. . MenneneeBa ¢ COBpPEMEHHOW TEOPHUEH CTPOEHHsSI AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX M CJIIOKHBIX BEIIECTB IO
rpyIIaM U neprojam. 3HaueHue NepruouYecKoro 3aKoHa B pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHUMHYECKas CBs3b. BHIBI XUMHUYECKOW CBsI3M (KOBaJleHTHAas
HEeMnoJIApHas W TOJspHas, HOHHAs, MeTajnyeckas). MexaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU
XUMUYECKON CBs3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BomopomHas cBsizb. BalleHTHOCTS.
DIeKTpoOTpULATENBHOCTh. CTeneHb OKUCIIeHN. FIOHBI: KAaTUOHBI U @HUOHBI.

BemectBa MONEKyISIpHOTO U HEMOJIEKYJISPHOTO CTPOCHHSA. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THIbl KPUCTAIMYECKHX pEHETOK. 3aBHUCHUMOCTh CBOWCTBAa BEIIECTB OT THUIIA
KPUCTATTNYECKON PEIIETKHU.

[TonsitTne o mucnepcHbIX cuctemax. McTHMHHBIE M KOJIOMIIHBIE pacTBOpbl. MaccoBasi A0S
BEI[ECTBA B PacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHkmatypa HEOPraHUYECKUX BEIIECTB.
I'enernyeckas cBsI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IMYHBIM KJIaccaM.

Xumuyeckass peakius. Kraccudukanus XUMUYECKHX peakluidé B HEOPraHUYECKOH U
OpraHMYECKON XMMHH. 3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEeBpAICHUS
SHEPrUM MPU XUMUYECKUX PEAKITUSX.

CkopocTh peakiuy, €€ 3aBUCUMOCTh OT pPa3IuyHbIX (akTopoB. OOpaTUMbIE pEAKIUH.
Xumuyeckoe paBHOBecre. @DakTOpbl, BIMSIONIME HA COCTOSIHME XHMHUYECKOTO DPaBHOBECHSI.
[Tpunuun Jle [larense.

DnekTponuTHueckas guccouuanus. CuibpHble W crnadble dmekTponuthl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, I1IeJI0OUHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.

DKCIIepUMEHTAILHBIE METO/IbI M3YYEHUS BEIIECTB U UX MPEBPAIIEHUI: JEMOHCTpAIKs TaOIUI]
«Ilepuognueckass cucreMa xumudeckux saeMeHToB . WM. MenneneeBa», u3yueHue MoJenen
KPUCTAJUTMYECKUX PELETOK, HaOI0IeHNE
U OIMHMCAaHUE JEeMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3lioKEHHE MEPOKCHIA BOJIOPOJaa B
MPUCYTCTBUU  KaTalu3aTopa, OINpEIEIeHHe Cpelbl pacTBOPOB  BEIIECTB C  TOMOUIbIO
YHHUBEPCATHHOTO HMHIUKATOpA, PEAKIMH HOHHOTO OOMEHa), MPOBEICHHE MPAKTUYECKOW pabOThI
«BnusiHue pa3nuyHbIX GAKTOPOB HA CKOPOCTh XUMUYECKOM peaKIum.

Pacuérnbie 3agaum.




Pacuérel mo ypaBHEHHAM XMMHUYECKHMX PEAKLUUH, B TOM YHCIE TEPMOXMMUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHNEM IIOHATHUS «MACCOBasl J0JIs BEIIECTBAY.

Heoprannueckasi xumust

Hewmerannsl. [lonoxenne Hemetaos B Ileproanueckoit cucteMe XMMUYECKUX 2J1EMEHTOB /1.
W. MenneneeBa W OCOOCHHOCTHM CTpOCHHSI aroMoB. ODU3WYECKUE CBOWCTBA HEMETAJIOB.
AJIIOTpOIUs HEMETAIUIOB (Ha IMpUMepe KUCIopoa, cepbl, ocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXHEUIIUX HEMETAJUIOB (rajoreHoB, cepbl, a3oTa, (ocdopa,
yriaepoja U KpeMHHMs) U UX COECIUHEHHH (OKCHIOB, KMCIOPOJACOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Meramnel. Ilonoxkenne meramwioB B Ilepuoandeckoid cuctemMe XHUMUYECKHX AJIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS DIIGKTPOHHBIX O00OJOYEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTaysioB. CIUIaBbl METAJUIOB. OJIEKTPOXUMHUYECKUM psAJ HaNpsKeHUN
METaJLIOB.

XUMHYECKHE CBOMCTBA BAKHEHINIMX METAUIOB (HATpUM, Kamuil, KaibI[ui, MarHuu,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O611ue crocoObl Noay4eHNus MeTauioB. [IpruMeneHne MeTamioB B ObITY U TEXHUKE.

OKCIIepUMEHTAJIbHBIE METO/Ibl M3YYEHUs BEIIECTB U MX MPEBPAICHUN: U3yUYeHUE KOJUIEKIIUU
«MeTtansl U CIIaBbl», 00pa3ll0B HEMETAJUIOB, PEIIeHNE SKCIIEPUMEHTANIBHBIX 33/1a4, Ha0JII0/IeHUe
U ONHMCAHHME JIEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJECHCTBUE THUIPOKCUIA
QITIOMHUHMS C paCTBOpPaMH KHUCIIOT U LIeJI0Uel, KaUeCTBEHHbIE PEaKIIMK Ha KATHOHBI METAJIOB).

PacuérHele 3a1aum.

Pacuérbl macchl BellecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOUIUX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00bEMA, KOJIUYECTBA
BEIIECTBA) MPOIYKTOB PEaKLMH, €CIIU OJJTHO U3 BELIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumum B oOecrieueHHUH 3KOJIOTHYECKOW, SHEPreTHYECKON W MUIEBOM O€30I1acHOCTH,
pa3BuTun MeauuuHebl. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBienust 06 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIILIEHHOTO MOJTYYEHUS Ba)KHEHIINX
BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MATEpUATIOB: BAaXHEWIIME CTPOUTEIbHBIE MAaTE€pHUabl,
KOHCTPYKIIMOHHBIE MaTepHalIbl, KpacKW, CTEKIO0, KepaMHUKa, MaTepuaibl JUIs SJIEKTPOHHUKH,
HaHOMAaTepHUaJlbl, OPraHUUECKHE U MUHEPATIbHbIE yI00pEHUSI.

XUMHSL M 30pOBbE YEJOBEKA: IIpaBUjIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX IPENapaTos,
IpaBuiIa 6e301acHoro HCIIOJIb30BaHHUsA IpenaparoB OBITOBOI XUMUHU
B IIOBCE/IHEBHOW KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MEXNpeAMETHBIX CBsA3EH MPH U3y4eHHH OOIIel U HeopraHM4eckoi xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK H
MOHSATUH, SBJIAIOIIMXCSA CUCTEMHBIMU ISl OTACIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecCTBEHHO-HAyYHbIE TOHSTHS: HAyYHBIA (PaKT, TUNOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, Kiaccuukanus, MEepHUOJUYHOCTb, HAOMIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpPEHUE, SIBJICHUE.

®dusnka: Marepusi, SHEpPrusi, macca, aTroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOI,
palMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHMYECKHH ypOBEHb, BEIIECTBO, TeNO, 00bEM, arperatHoe
COCTOSIHUE BEIeCTBa, (PU3NUECKUE BEIMUUHBI U eTUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buosorus: kneTka, oOpraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKOMIAeMbIe, TOIUIMBO, PECYPCHI.

TexHonorus: XMMUYECKas MPOMBIIIIEHHOCTb, METAJIyprus, MPOU3BOACTBO CTPOMUTENIBHBIX
MaTepHasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, NuIieBas MIPOMBIIIJIEHHOCTb,
(bapmarieBTHUECKasi TPOMBIIIICHHOCTb, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOT U H.




INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA TPOT'PAMMBI 11O XUMUHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIEPE3YJIbTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUSA OOYYarOIIUMUCS
IporpaMM CpeaHero oomiero oOpa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM M TMPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBOM AJisl pa3pabOTKU IJIaHUPYEMbIX PE3YyJIbTaTOB OCBOEHHS IPOrpaMM
cpeanero o0riero o0pa3oBaHus SABISETCS CUCTEMHO-ESITEILHOCTHBIHN MOIXOI.

B cooTBeTcTBUM € CHUCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS MpEeAMETa «XHUMHUSA» Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus BbIIEICHbBI
CJIETYIOILIME COCTABJISAOIINE:

OCO3HaHHE OOYYAIOIIMMUCS POCCUUCKON TPaKIAHCKOW HIECHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPE/IETICHHIO;

HaJM4ue MOTUBALIUU K 00Y4EHHUIO;

LI€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKU XUMUU;

TFOTOBHOCTb M CIIOCOOHOCTh OOYy4aromMXCsi PYKOBOJACTBOBATHCS B CBOEH JIE€ATEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMH ~ YCTAHOBKaMH, MPUCYHIIUMHU LEJIOCTHOM CHCTEME XHMHYECKOIo
o0pazoBaHUs;

HaJM4Yue NMPaBOCO3HAHUS SKOJOTUYECKON KYIbTYPhl M CIOCOOHOCTH CTAaBUTh LIEJIH U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS JOCTUTAIOTCS B €IMHCTBE Y4eOHOH U
BOCITUTATENIbHON JIEATEIbHOCTH B COOTBETCTBHM C T'YMAaHUCTUYECKHUMH, COLUOKYIbTYPHBIMH,
JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJlaMH POCCHICKOrO TI'pa)kJaHCKOro OOIIEeCcTBa,
IPUHATBIMU B OOIIECTBE HOpPMamMH W IpaBWJIAMM IOBEACHUS, CIOCOOCTBYIOUIMMM IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYaIOLINXCSL.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS NpeAMeTa «XHMHUsS» OTpaxaroT C(HOPMHUPOBAHHOCTH
OIbITA O3HABATEJILHOM U IMPAKTUYECKOM IeATEIbHOCTH 00OyUaroIuXcs [0 pealn3aluy NPUHATHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMSA:

OCO3HaHMs OOYYaIOUIMMUCSA CBOMX KOHCTUTYLMOHHBIX MpaB M OOS3aHHOCTEH, yBaXKEHMs K
3aKOHY U MPaBONOPAIKY;

IPEJICTAaBICHUS O COLMAIbHBIX HOPMax M IpaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUI B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENIBHOCTU IPHU CO3JaHUU y4EOHBIX IPOEKTOB,
peleHnH y4eOHbIX U [T03HABATEIbHbIX 3a71a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH MOHMMATh M NPUHUMAThb MOTHBBI, HAMEPEHMsI, JOTMKY U apryMEeHThl JAPYIHX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHMSA

LIEHHOCTHOT'O OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEUI0 OTEUECTBEHHOM XUMUM;

YBa)KEHHsI K ITPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUYECKOIO MPUMEHEHHS] XUMUH,
0CO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT UINTEbHBIX HAOII0IeHUH, KPOTIOTINBBIX
9KCIEPUMEHTAJIbHBIX [IOUCKOB, TIOCTOSIHHOTO TPYZa YUEHBIX U MPAKTUKOB;

MHTepeca U MO3HABATEIbHBIX MOTUBOB B MOJIyYEHHH U MOCIEIYIOUIeM aHannu3e HH(popMaIuu
0 NEPENOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XHUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSI:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHHUS;

CIOCOOHOCTH  OLIGHMBATh  CHTYyalldd, CBSI3aHHBIE C  XUMHUYECKUMHU  SBJICHHUSIMH,
U TPUHUMAThb OCO3HAHHBIE DELIEHUS, OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHMBaThb CBOE IIOBEIACHME M IIOCTYIIKM CBOUX TOBApUIIEW C MO3ULUI
HPaBCTBEHHBIX U IIPAaBOBBIX HOPM U OCO3HAHUE NIOCIEICTBUN ITUX IOCTYIKOB;



4) popMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

MOHMMAaHUS LEHHOCTEH 310poBOoro W ©Oe3omacHOro oOpa3a JKHW3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroieHus TTpaBmJI 0€30MACHOTO OOpAIEHUS C BEIIECTBAMHU B OBITY, TTOBCETHEBHOM KU3HU
U B TPYAOBOM JAEATEIBHOCTH;

MMOHUMAaHWUS [[EHHOCTH TPaBUJI WHIANBUAYAILHOTO U KOJJIEKTUBHOTO 0€30TIaCHOTO TIOBEICHHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPUATUS BPEIAHBIX MPHUBBIUEK (YIIOTPEOJCHUS aJIKOTOJI,
HapKOTHUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMICCIICOBATEIBCKOW  JESATCILHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4YyacTHE€ B PEHICHUH TMPAKTUYECKUX 3aJad  COLMUAIBLHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUEHUIO TTPO(ECcCHil pa3IuyHOro poJia, B TOM YHCIIe Ha OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHUMHUH;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYaJbHOW TPAaeKTOPUH 00OpazoBaHMs, Oyayiei
npodeccur M peaau3aiui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH I1eJ1IeCO00pPa3HOTO OTHOIIEHUS K TPHUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHHS
JKU3HH Ha 3emIie;

MMOHUMAaHMS TJIO0AIBHOTO XapaKTepa JKOJOTHYECKUX MPOOJIeM, BIUSHUS DKOHOMHYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAaHHS HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUN XUMHUH JUIsl PEIIeHHs BOIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUATHUS JEHCTBUH, MPUHOCAIIMX BpEIl OKPYKAlOLWEeW NPUPOTHON Cpene,
YMEHHSI MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMYECKHE MOCHEACTBUS MpearpUHIMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, OSKOJOTMYECKON KyJIbTYphl, OIbITa
NEeSITeIbHOCTH ~ DKOJIOTMYECKOM  HAmpaBlIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCA HMMHU B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLIMAIbHOW MPAKTHUKE, COCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UJCOJIOTUH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00I1IeCTBEHHOM MPaKTUKU;

MOHUMAaHMUS CHeIM(PUKHA XUMHH KaK HayKd, OCO3HaHUsA €€ poiu B (OPMHUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHHH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroleM
MUpE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHUN
po0sieM CoOXpaHeHHsI MPUPOIHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XUMHUU MJIsi COBPEMEHHOW LMBUIM3ALMU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH U BAXXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepuanbHON
KYJIbTYpPbI, PEIICHUH TI0O0ATbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON U SKOJOTHUECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCIOBUH YCHEIIHOTO TPY/la U AKOJIOTUYECKU KOM(POPTHOM KUZHU KaxkJI0TO YjieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  TPAMOTHOCTH: TOHMUMaHUs  CYIIHOCTH METOJOB  IO3HAHMS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJMydaeMmble 3HAHUS IS
aHallM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS
nenath 000OCHOBAaHHBIE 3aKIIOYCHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX C IEIBIO
MOJTY4YEeHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HCIOJIb30BaTh XMMHUUYECKUE 3HAHUS Ui PEIICHUs MpodiieM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;



HHTEpEca K MO3HAHUIO U MCCIIEA0BATEIbCKON JESITENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTM K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTHBHOMY TIOJTyYCHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3InYHbIX chepax MpoPhecCuOHaTHHON NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI
MetanpeaMeTHble pe3yIbTaTbl OCBOEHUS Y4eOHOTO NpeaMeTa « XUMHs» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMbIE JUISI  (OPMHUPOBAHUS MHPOBO33PEHHS OOYUAIOMIMXCS MEXAUCIUILIMHAPHBIC
(Mex1peAMETHbIE) OOIIeHayYHbIE IOHSTHSL, OTPAXKAIOLIUE 1IEJTOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHGIII/I(l)I/IKy METOJOB IIO3HAHMHA, I/ICHOJILBYCMI)IX B C€CTCCTBCHHBIX HayKaX (MaTCpI/IFI, BCIICCTBO,
SHEPTHs, SBIIEHHE, TPOILECC, CHCTEMa, HAy4HBIA (HaKT, MPUHIHI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIIeI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCTICPUMEHT U JIPYTHE);

YHUBEpCaJbHble yueOHble JeHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIC),
obecneunBaroiue GopmupoBaHue (QPyHKIIMOHAIBHOW TPAMOTHOCTH M COIMAIIBHOW KOMIIETEHIIUU
00yJaromxcs;

CIIOCOOHOCTD oOy4arommxcs HCII0JIb30BaTh OCBOCHHEIE MEXTUCIUTITHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHHMBEpCaJbHbIE Yy4eOHbIE JEHCTBUS B IO3HABAaTEIbHOU U
COLIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE  Pe3yJabTaThl  OTPAXAIOT OBJIAJICHUE YHUBEPCAIbHBIMU  YUCOHBIMH
II03HAaBAaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'IﬂTI/IBHI)IMI/I HeﬁCTBHﬂMH.

OBJIaIleHI/Ie yHnBepcaanban y‘leﬁﬂbIMl/l Mmo3HaBaTCJIbHBIMHU IIEﬁCTBI/IﬂMPIZ
1) 6a3oBble JJorMUecKHUe AeHCTBUS:

CaMOCTOSITEJIBHO ~ (OPMYJTHPOBATH M  aKTyaIM3UpPOBaTh MPOOJEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTPENeNATh IeNH JeATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUM WX JOCTHKCHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHPHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJb30BaTh TIPH OCBOCHWW 3HAHUM TPHUEMBI JIOTUYECKOTO MBIILIICHUS — BBIICTATH
XapaKTepHbIC TPU3HAKKM TIOHATHH W  yCTAHABJIMBATH WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHITHS 11 0ObSICHEHUS OT/IEIBHBIX (DAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaAKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHTDH JIOTHYECKUE paCCyKIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), BHISBIATH
3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHHUSAX, (POPMYIUPOBATH BBIBOJIBI U
3aKJIIOUEHUS;

MIPUMEHATHh B TPOIECCE IMO3HAHMS, HMCIOJb3YeMble B XUMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIENH, TTPEOOPa30BhIBATh MOJICILHBIC MPEACTABICHUS — XMMHUYECKUH 3HAK (CHMBOJI) JJICMEHTA,
XxuMHuueckas (Qopmyna, ypaBHEHHE XHMUYECKOM peakluh — TPU PELIeHUH Y4eOHBIX
MMO3HABATENIBHBIX W MPAKTHYECCKUX 3a7a4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIUI;

dbopMmynupoBaTh I[EeTM W 3aJaud  WCCIEJOBAHMs, KCIONb30BaTh IOCTABICHHBIE W
CaMOCTOSITENIEHO c(hOpMyYIHpPOBaHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHUpOBaHMSI TUTIOTE3bI TIO0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BIIQJIETh HAaBBIKAMU CAMOCTOSITENIFHOTO IJIAHUPOBAHUS ¥ TPOBEACHHUS YYCHUUYECKUX
HKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 3a XOJOM MPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTh O0O0OOIIEHUS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB MCCIEIOBAHUS, COCTaBISATh OOOCHOBAHHBIM OTUET O MPOJETaHHOU
pabore;

MpHOOpeTaTh OMBIT YYCHUUYECKOW MCCIEOBATEIbCKOM M MPOEKTHOW AESITeTbHOCTH,
MPOSIBIIATh  CMIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITETHbHOMY TIOWCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUSL.



3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(OpMAIMU (HAYyIHO-TIOMYJIsIpHAs JTUTEparypa
XMUMUYECKOTO COJAEp)KaHUs, CIpaBOYHBbIE TMOCOOMs, pecypcbl MHTepHeTa), aHalIM3UPOBATH
WHOOPMALMIO PAa3NWYHBIX BHUJOB W (OPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €&
JIOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(dopMynHpoBaTh 3ampoChl W TMPHUMEHATh pa3JIMYHbIE METOAbl NpPU TOUCKe U OoTOOpe
nHbOopManny, He0OOXOIMMO [T BHITIOJIHEHUS YYEOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

nproOpeTaTh OMBIT HCIOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MpencTaBlieHUs WHPOpPMAIUU (CXEMBI,
rpaduKy, TuarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAyYHBIH S3BIK B KAueCTBE CPEACTBA IMpH padoTe € XUMHUYECKOU
nHpopmanren: TPUMEHATh MEXIpeAMETHbIE ((prU3nuecKkne U MaTeMaTUYeCKUe) 3HaKU U CUMBOJIBI,
(dbopmyiibl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CpPEACTBA HAIJISIIHOCTH.
Ognanenue YHUBepCAJIbHbIMU KOMMYHHKATHBHBIMHU AeCTBUSAIMM:
3aJaBaTh ~ BONPOCHl IO  CyHIECTBY  oOcykgaemMoil ~ TemMbl B XOA€  Jualjiora
W/WAM  JTUCKYCCHUHM, BBICKa3bIBaTh WUJIEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS TIPE/UI0KEHHON 3a1a4;

BBICTYNaTh C IMIpe3eHTallel pe3yabTaTOB II03HABATEIbHOU JESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMU P BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKONW paboThl MO HCCIEJOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alul y4eOHOTO
MpoekTa U (opMyIHpoBaTh BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYTEM
COTJIACOBAHUS MO3UIIMHA B X0 0OCYKIEHUSI 1 00OMEHa MHEHHUSIMU.

OgiaieHHe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH el CTBHSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYILECTBJIATH CBOKO I103HABATEIbHYIO JAEATEIBHOCTb,
ompenenss €€ LeIM U 3aJadyd, KOHTPOJMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
Ipe/UIaraéMblii aqrOpuTM AEHUCTBUI NpU BBINOJHEHUHM Y4eOHBIX U HCCIEA0BATENbCKUX 3a/ad,
BBIOMpaTh Hanbosee d(PpPeKTUBHBINA CITOCOO WX pEmIeHUsT ¢ YIETOM IMOJTYyYSHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

NNPEIMETHBIE PE3YJIbTATbI
10 KJIACC
IIpenmeTtHble pe3ynbTaThl 0OCBOEHMsI Kypca «Opranuueckasi XUMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh TNPEACTABIECHUI O XMMHUYECKON COCTABISIOIIEH €CTeCTBEHHO-HAYYHOH
KapTUHBl MHUpA, POJM XMMUHU B MO3HAHUU SBICHUH NPUPOAbI, B (OPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAUMOW JIsl pEeLIeHus
IPAKTUYECKUX 3a7a4 M SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY 3/0POBBIO U
IIPUPOJTHOM Cpeie;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHWM, KOTOpasi BKJIIOYAET: OCHOBOIMOJIAratoIIye MOHITUS
(XMMMUYECKHI 3JI€MEHT, aToM, »JJEeKTpPOHHas 000JI0YKa aToMa, MOJIEKYyla, BaJEHTHOCTS,
AJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKast CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyras U
COKpaIl€HHasi), MOJIb, MOJIIpHasi Macca, MOJISIPHBIN 00BEM, YriepoAHbIi ckeneT, pyHKIMOHAIbHAS
IpyIIa, paauKai, B30Mepusl, H30MEpbl, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YIJIEBOJOPOIbl, KUCIOPOJ
U a30TCOJEPIKAILINE COCTUHEHHS,, MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHbIE
COEJIMHEHUS); TEOPUM U 3aKOHbI (TEOpHsl CTpOeHUs opraHumueckux BemiecTB A. M. Byrieposa,
3aKOH COXPAaHEHMs MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHMHH;
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUEe B OCHOBE IIOHMMAaHUS NPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKUX SBJICHUH, (DaKTOJIOTMUYECKHE CBEJCHHUS O CBOWCTBAX, COCTaBe, IMOJYYEHUU U
0€30I1aCHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JESITEIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHUHN BBISIBIISATH XapaKTepHbIC MPU3HAKU MMOHATHIA, YCTaHABIMBATH MX
B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IPU OMNMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCAUHECHUN;

c(OPMHUPOBAHHOCTh YMEHHMH HCIOJB30BATh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (HOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XMMUYECKMX PEaKLMM, W3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB IS
WUTIOCTPAIMM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHMUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTAHABJIMBATH IMPHHAUIC)KHOCTh H3YyYCHHBIX OPTaHMYECKHX
BEIIECTB TI0 WX COCTaBy M CTPOCHUIO K ONPENeNEHHOMY KiacCy/Tpynmne COEIUHEHUH
(YryieBoJ0po/ibl, KUCIOPOJ U a30TCOAEPKALLME COEAMHEHUS, BBICOKOMOJIEKYIJIIPHBIE COEINHEHN),
JaBaThb WM Ha3BaHusl 1o cucrematudeckoii Homenkiarype (IUPAC), a Takxe mNpUBOIUTH
TPUBUAJIbHBIE HA3BAHUS OT/AEIbHBIX OPraHUYECKUX BELIECTB (ATUJICH, INPONMJIEH, AalleTUJIEH,
STUJIEHTJIUKOJIb, TJMIEPUH, GEHOJ, GopMalbIerul, aleTalbJeru/l, MypaBbHHasi KUCIOTa, YKCYCHast
KHCJIOTA, OJIEMHOBAsl KMCIOTA, CTEAPUHOBAs KHUCIIOTA, TJIOK03a, PPYKTO3a, Kpaxmal, LeJUI03a,
TJIALMH);

c(OpPMHUPOBAHHOCTh YMEHHUS ONPENENATh BHJAbl XUMHYECKOHM CBSI3U B OPraHMYECKUX
COeIMHEHUsX (OJIMHAPHbBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHMSI TNPUMEHSATH TIOJIOKEHUS TEOPUHM CTPOEHUS OpPraHMYEeCKUX
BemectB A. M. BytnepoBa st 0OBsSICHEHHsI 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT WX COCTaBa H
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTEepU30BaTh COCTaB, CTPOEHHE, PU3NUECKHE U XUMUYECKHE
CBOMCTBa THUIHUYHBIX MPEACTABUTEIEH PAa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (MEeTaH, 3TaH,
STUJICH, TIPOMWJIEH, aleTwieH, OyramueH-1,3, merunOyraawen-1,3, OeH307, METaHOJ, 3TAaHOI,
STUJICHTJIUKOJIb, TIUIEPUH, (PEHOJI, aleTalbJeru],, MypaBbuHas U YKCYyCHas KHUCIOTHI, TJIIOKO03a,
KpaxMmaj, LeJJII003a, aMUHOYKCYCHasi KUCIIOTA), WLIIOCTPUPOBATh M€HETHYECKYIO CBSI3b MEXKIY
HUMHU YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHMUYECKHUX PEAKIHMH C HCIOJIb30BAaHHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh UCTOYHHUKHU YIJIEBOJIOPOJHOTO ChHIpbs (HE(TH,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI WX TMepepadOTKH M TMPAKTHYECKOE MPUMEHEHHE IMPOJTYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS 110 XUMUYECKUM ypaBHEHHSIM (MaccChl,
00BEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA MIIU MPOJIYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 UCXOHBIX BEIIECTB
WJIH MPOJIYKTOB PEaKIUu);

c(OpMUPOBAHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHMI OO0 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MIPH U3yYCHUH BEIIECTB U XMMUYECKUX SIBJICHUI (HaOmoneHue,
U3MEpeHue, SKCIIEPUMEHT, MOJICIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS IS
MPUHATHS PEIICHUN B KOHKPETHBIX J>KM3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHUEM;

chOpMUPOBAHHOCTh YMEHUN COONIOAATh MpaBuUja MOJIB30BAHMUS XUMHUYECKOW MOCYAOH H
nabopaTopHbBIM 000PYAOBAHHEM, a TaKXKe MpaBWia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHUHU C
WHCTPYKIUSMU IO BBIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATh W BBIMOJHATH XUMHUYECKUH HKCIIEPHUMEHT
(mpeBpaleHnss OpraHMYeCKUX BEIIECTB MPH HArpeBaHUU, MOJYYEHUE STHIIEHA U HM3y4YEHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIMHU OPTaHUYECKUX BEIIECTB, ACHATypalus OEJIKOB MPH HarpeBaHMH,
L[BETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU C MpaBHJIAMH TEXHUKU O€30MaCHOCTH MPH OOpaIlieHuu
C BellecTBaMM M J1a0OpaTOPHBIM OO0OPYAOBAaHHEM, IMPEJACTABIATh PE3YAbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (OpMe 3aluch ypaBHEHMH COOTBETCTBYIOIIMX pEaKUUid U (POpMYIHpOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeAcTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJAa HKOJOTHYECKH  IEJIeco00pa3zHOro
MOBEJIEHUsI B OBITY M TPYAOBOH [EATENBbHOCTH B ILEISAX COXPAaHEHHsS CBOETrO 370POBbS U



OKpY)Kalolel MPUPOJHOM Cpelbl, 0CO3HABAaThb OIACHOCTh BO3JCHCTBUS HA >KUBBIE OpPraHU3MBbI
ONPENENEHHBIX OPraHUYECKUX BELIECTB, TOHMMAs cMbIc nokazarens [IJIK, moscHATh Ha npuMepax
CIIOCOOBI YMEHBIIICHUS U MPEIOTBPALISHUS KX BPESIHOTO BO3CHCTBHS Ha OPTaHU3M YEIOBEKa,

JUIs OOydJarolmuxcss C OTPAHWUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE IMPUMEHSTh
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX IMO3HAHUS BEUIECTB M XUMHUYECKUX SBIICHUM;

JUIS CIETBIX U CIa0OBUISMIIMX OOYJAIOMIMXCS: YMEHHE HCIIOJIB30BATh PElIbe(PHO-TOUSHHYIO
cucremy obo3nauenuii JI. bpaiins [uist 3anucy XUMUYIEeCKUX (GOPMYIIL.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHuyeckasi XuMHUs» OTPAKAIOT:

c(OPMHUPOBAHHOCTH TPEICTABICHUNA: O XMMHUYECKOW COCTAaBJISAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, POJIM XMMHUU B TO3HAHUHU SIBIICHUU TPHUPOJIBI, B (HOPMUPOBAHUM MBIIUICHUS H
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOUW Il  pelIeHus
MPAKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHWS K CBOEMY 3JI0POBBIO H
MPUPOIHON CpeeE;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHHUH, KOTOPAsl BKIFOYAET: OCHOBOMOJIATAIOIINE MTOHATHS
(XMMHYECKHUI 3JI€MEHT, aTOM, U30TOI, S-, P-, d- BJIEKTPOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJISIPHBIH 00BEM, BaJCHTHOCTH, JJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUTMYECKas, BOJIOPOJHAsS), KPHUCTALTUYECKAs
peméTka,  TUMBI ~ XAMHYECKHX  PEaKIui,  pacTBOP,  OAJCKTPOJUTHI,  HEDJIEKTPOJHUTHI,
AIEKTPOJIUTUYECKAS AUCCOIUALMS, OKUCIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKIIHH,
XUMUYECKOE PAaBHOBECHE); TEOPUH M 3aKOHBI (TEOpUS DICKTPOJUTUUYECKOW JIUCCOIMAIINH,
nepuoandeckuil 3akoH J[. M. MenneneeBa, 3aKk0OH COXpAaHEHUSI MacChl BEIIECTB, 3AKOH COXPAaHEHUs
W TIPEBpAIEHUS DHEPTUH TPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CUMBOJMYECKHH SI3BIK
XUMUHU, MAPOBO33PEHUYECKHUE 3HAHUS, JIEKAINE B OCHOBE TIOHUMAaHUs IPUYUHHOCTH U CHCTEMHOCTH
XUMHYECKUX SIBIEHUHM, (DAaKTOJIOTUYECKUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUN BAKHEUIIMX HEOPraHMYECKHX BEIIEeCTB B OBITY W MPaKTHYECKOU
NESATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBIISATH XapaKTepHbIe MPU3HAKU MOHATHUN, YCTAHABIMBATD UX
B3aMMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIME MOHATHS MPU ONMCAHUN HEOPTAaHMYECKUX BELIECTB
Y UX MPEBpAILCHUH;

cOpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIMKY JUUISl COCTaBIICHUS
(hopMys BEIIECTB U YpaBHEHUH XUMHYECKHX PEaKIUi, cucTteMaTuiyeckyro HoMeHknarypy (IUPAC)
U TPUBUAIbHBIC HAa3BaHMs OTJCJIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHbIN ra3, yrieKUCIbIi ras,
aMMuaK, raiméHasi U3BeCTh, Herali€Has U3BeCThb, MUThEBask COJa, MUPUT U JPYyrue);

chOpMUPOBAHHOCTh YMEHUHN OMPEENATh BAJCHTHOCTh U CTENEHb OKHCICHUS XUMHYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJI XUMHUYECKOW CBSI3U (KOBaJEeHTHAasi, MOHHAs,
MeTajin4yeckasi, BOJOPOAHAs) B COCAMHEHUSX, THI KPHUCTAJUIMYECKON PEImETKH KOHKPETHOTO
BelleCTBA (aTOMHAsi, MOJIEKYNIApHAs, HOHHAs, METaJUIMYecKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUI;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJJICKHOCTh HEOPraHUYECKUX BEIIECTB IO
X COCTaBy K OIpeAeiEHHOMY KJIacCy/TpyIie COeOUHEHHH (IIPOCThie BEUIECTBA — METaJUIbl U
HEMETAaJLTbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMUPOBAHHOCTh YMEHUN PAaCKPBIBATh CMBICH Mepuoandeckoro 3akona J[. . MenneneeBa
U J€MOHCTPUPOBATh €0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTENFHYIO U MPOTHO CTHYECKYIO (D YHKITHH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATH JEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX
anemeHToB 1—4 nepuonos Ilepronnueckoit cucrembl xumuueckux snemeHToB /. M. Menneneesa,
UCTIOJNB3Ysl TIOHATHS «S-, P-, O-3JIEKTPOHHBIE OPOMTANINY, «IHEPrETUYECKUE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB XMMUYECKUX HJIEMEHTOB U UX COEAMHEHHUH MO MepHoJiaM U
rpymnmnam [lepuoanueckoit cucremsl xuMuueckux anemMeHToB 1. 1. Menneneesa;

chOpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKHX BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KJIATh CYILECTBOBAHUE T'€HETHUECKOU



CBSA3M MEXJy HEOPraHWYECKUMHU BELIECTBAMM C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUI;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XUMHUYECKHE PEAKIHMU [0 Pa3IHYHBIM
MpU3HAKAM (YUCITy M COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY (P QEKTy peakiuu, H3MEHEHUIO
CTETEHEW OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH PEAKIIMH, YYACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTABJIATh YPAaBHEHMS PEAKIMI pa3IMYHBIX TUIIOB, MOJIHBIC U
COKpAILEHHbIE YpPaBHEHHUS pPEaKLUHUi HMOHHOTO OOMEHa, YUUTBIBasi YCIOBHS, IpPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIa;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIIUH, MOITBEPKAAIONINE KAYeCTBEHHBIN COCTaB
Pa3IMYHbIX HEOPraHMYECKUX BEILECTB, PACIO3HABATH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH paCKphIBaTh CYIIHOCTb OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaxkiuii HoCpeICTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKInii;

c(OpPMHUPOBAHHOCTh YMEHHMH OOBSCHATH 3aBHUCHUMOCTb CKOPOCTHM XUMHUYECKOW pPEAKIUH OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIIEHHs XUMHYECKOIOo pPAaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeiicTBus (npuniui Jle [latense);

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh XWMUYECKHE MPOIIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIJIEHHOTO TOJIyY€HHUSI CEpPHOW KHCIOTHI, aMMHakKa, a Takke Cc)OpMHUPOBAHHOCTh
Mpe/cTaBiIeHU 00 oOlUX Hay4YHBIX MPUHIMUIAX M SKOJIOTHYECKHX MpodiieMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJINUTH BHIUUCICHHS C UCIIOJIb30BAHUEM MOHITHS «MaccoBast
JI0JIsl BELIECTBa B PACTBOPE», OOBEMHBIX OTHOILIEHHUI Ta3oB MPU XUMHUYECKUX PEaKIHUAX, MacChl
BEIECTBAa UM 00bEMA T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakiiMi Ha OCHOBE 3aKOHOB COXpPaHEHUs
MacChl BEIIECTB, IPEBPAILICHNS U COXPAHEHHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh TMpaBHUJIa TOJIB30BAHUSA XUMHYECKOW TMOCYI0N H
a0opaTOpHBIM 00OPYAOBaHUEM, a TAKXKE MpaBUiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUU TIUJIAHUPOBATH W BBIMOJHATH XUMHYECKUH SKCIIEPUMEHT
(pasnokeHre MepoKCuaa BOAOPOJIa B MPUCYTCTBUM KaTallM3aTopa, ONpeeeHHe Cpellbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOTO MHJMKATOPA, BIUSHUE PA3IUYHBIX (HAKTOPOB HA CKOPOCTh
XUMHYECKOHN peakiiy, peakliui HOHHOTO 0OMeHa, KaueCTBEHHBIE peakliu Ha cyab(ar-, kKapOoHat-
U XJOPHUJ-aHUOHBI, HAa KAaTUOH aMMOHHS, PEUICHUE HSKCIEPUMEHTANbHBIX 3a7ad 10 TeMaMm
«Metamney u «Hemeramib») B COOTBETCTBUHM C NPAaBHJIAMU TEXHUKH OE€30MACHOCTH MpU
oOpallleHHHd C BelleCTBaMU M JIa0OpaTOPHBIM OOOpYIOBAaHUEM, MPEICTaBIATh PE3yIbTaThl
XMUMHYECKOTO DJKCIepuMeHTa B (GopMe 3alucu YpaBHEHUN COOTBETCTBYIOIIMX pEakIuil u
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpMUPOBAHHOCTh YMEHUW KPUTHUECKU AaHAIU3UPOBATh XUMHUYECKYIO HWH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/ICTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTHX);

chOpMUPOBAHHOCTh ~YMEHUN COOJIOAATh MpaBHJIA DKOJOTHYECKH  Ie1eco00pa3zHoro
MOBEACHUA B OBITY U TPYIOBOM [EATENHHOCTH B LEISIX COXPAaHEHHs] CBOETO 370POBbS U
OKpYXarollled NPUPOJHON Cpenibl, OCO3HAaBAaTh OMNACHOCTb BO3JCUCTBUS HAa YKUBbIE OPraHU3MBI
OTpeNIeNIEHHBIX BEIIEeCTB, MOHMMAas cMblica mnokaszarens [1JK, moscHATs Ha mpuMepax crnocoObl
YMEHBILIEHUS U PEJOTBPAIIECHHS UX BPEJHOTO BO3JEHCTBUSA HA OPraHU3M YEJIOBEKA;

Ui O0Y4JaroIMXCsl € OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 3/7I0POBbS: YMEHHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEILECTB U XUMUYECKUX SBJICHUH;

JUISL CIIENBIX U CIA0OBUIAIIMX OOYYArOIUXCSA: YMEHHE HCIOJIb30BaTh pelibe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaitns mis 3anucn Xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

n/n IporpaMMmbl

HanmMeHoBaHUe pa3/eioB U TEM

KousimuectBO 4Yacos

Bcero

KoHTpoJibHBIE
paboThl

[IpakTH4eckue
paboThl

JJIEeKTPOHHBbIE
(uudpossble)
06pasoBaTesbH
bl€ pecypchl

‘Pas,aeﬂ 1.TeopeTn4ecKre OCHOBbI OpraHnye

CKOUM XMMHHU

1.1 ||[[IpeaMeT opraHMYeCKON XUMHU. 3 https://resh.edu.r
Teopusi cTpoeHHsI OpraHUYEeCKUX u/subject/29/10/
coeguHeHnu A. M. bytsiepoBa

‘I/ITOI‘O 110 pasjesy || 3 || ‘

‘Pas,aen 2.YrieBoaopoasl ‘

2.1 |[IpegenbHBbIE YTIEBOJOPOABI — 2 https://resh.edu.r
aJIKaHbI u/subject/29/10/

2.2 |HenpenenbHble yrieBoA0POAbL: 6 1 https://resh.ed
aJIKEHbI, aJIKaiMeHbl, AJIKUHBI u.ru/subject/29

/10/

2.3 ||[ApoMaTHUYeCKHE YTIEBOAOPObI 2 https://resh.edu.r

u/subject/29/10/

2.4 ||[TpupoHbIe UCTOYHUKH 3 1 https://resh.edu.r
YTJIEBOJOPO/IOB U UX NepepaboTKa u/subject/29/10/

‘HTOFO 110 pasjieny || 13 || ‘

‘Pasaeﬂ 3.Kucnopoacoaep:kaujue opraHu4ecKue coeAuHEeHUsI ‘

3.1 ||[CiupThL. ®eHoON 3 https://resh.edu.r

u/subject/29/10/

3.2 ||Anbgeruapl. Kap60oHOBBIE KUCJIOTBL| 7 1 https://resh.ed
CyoxxHbie 3GUpPBI u.ru/subject/29

/10/

3.3 ||YrieBo bl 3 1 https://resh.edu.r

u/subject/29/10/

‘I/ITOI‘O 10 paseny || 13 || ‘

‘Pasaen 4.A30TcoAep Kalye opraHuYecKue coeJuHeHM s ‘

4.1 ([AMMHBL. AMUHOKHUCJIOTBIL. Besiku 3 https://resh.edu.r

u/subject/29/10/

‘I/ITOI‘O 10 pasjeny || 3 || ‘

‘Paaaen 5.BBICOKOMOJIEKY /IAPHBIE COeAUHEHHU S ‘

5.1 ||[TlnacTmacchl. Kayuyyku. BosiokHa 2 https://resh.edu.r

u/subject/29/10/

‘I/ITOI‘O 10 pasjeny || 2 || ‘

OBIIEE KOJIMYECTBO YACOB I10 34 2 2

[TPOTPAMME




11 KJIACC

Ne | HaumeHoBaHHe pa3/iesloB U TEM KosinyectBo 4acoB ‘ JJIeKTPOHHBbIE
n/m IporpaMMel Bcero|[KouTponbubie|[[Tpaxtnueckue| (LHdpoBbIe)
pa6oThI pa6oThI o6pasoBaresb
Hble pecypchbl
‘Pasaeﬂ 1.TeopeTn4ecKue 0CHOBbI XUMHUH ‘
1.1 ||Crpoenue atomoB. [lepuoguyeckuii | 3 https://resh.edu.ru/
3aKkoH u [leprosuyecKas cucremMa subject/29/11/
XAUMHUYECKUX 3JieMeHTOB /l. U.
MeHpesieeBa
1.2 ||CTpoeHue BelecTBa. 4 https://resh.edu.
MHoroo6pasue BelecTB ru/subject/29/1
1/
1.3 |Xumuueckure peakuu 6 1 1 https://resh.e
du.ru/subject/
29/11/
[Hroro no pasaeny [ 13 | | H |
‘Pas,aeﬂ 2.HeopraHuyeckas XuMus ‘
2.1 |MeTtanubl 6 1 https://resh.e
du.ru/subject/
29/11/
2.2 ||HemeTtannbl 9 1 1 https://resh.e
du.ru/subject/
29/11/
2.3 ||CBsI3b HEOpTraHUYECKUX U 2 https://resh.edu.
OpTraHUYECKHUX BEIeCTB ru/subject/29/1
1/
‘HTOI"O 10 pa3zeny || 17 || “ H ‘
‘Pas,qen 3.XuMHus U JKU3Hb ‘
3.1 | XUMHS U )KU3HD 4 https://resh.edu.
ru/subject/29/1
1/
‘I/ITOI‘O 10 pasjeny || 4 ||
OBILIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOTPAMME




