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MNOACHUTEJIbHASA 3AIINCKA

[IporpaMMa MmO XWUMUUM Ha YPOBHE CpEIHEro oOImero o0pa3oBaHUA
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepannny», TpeOoBaHMA K pe3ysbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeaHero ooOIero oOpa3oBaHUs
(®OIT  COO), npencrapieHHbIX B  DeaepalbHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM ctanaapte COO, ¢ yuérom Konueniuu npenoaaBaHusi y4aeOHOTo
npeaMera « XuMus» B 00pa3oBaTelibHbIX opraHu3anusx Poccuiickoit denepanuu,
peanu3yronMX OCHOBHBIE 00pa30BaTENIbHBIE TPOTrPAMMBbI, © OCHOBHBIX MOJIOKEHHM
«Ctparerun pa3Butust Bocnutanus B Poccuiickoit @denepanyu Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUH, K OIPEAEIICHUIO
oO1ieit cTtparerun oOy4eHusl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCSl CPECTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyaibHble nonoxkeHus ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIep)KaHusA, pPe3yJbTaTOB OOy4YeHHS U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITY CKHUKAMH
00111e00pa3oBaTeIbHONM  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXHUT 3aBEpLIAIONIMM JTAalloOM peaju3aludyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, NPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYphI
YeJI0OBEeKa, a TAK)KE HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TpUpoaHO# cpene. Peannsyercs xumudeckoe oOpa3oBaHHE OOy4alOUIMXCA Ha
YPOBHE CpeTHero 00IIero 00pa3oBaHus CPEACTBAMH YU4eOHOTO TIpeaMeTa « XUMUs,
coJiepKaHUE€ U TOCTPOEHUE KOTOPOIro OMpeNesieHbl B MPOrpaMMe MO XHUMHUU C
y4€ToM crneuu@uKkd HayKu XUMHHM, €€ 3Ha4eHUs B IO3HAHMM MPUPOJBI U B
MaTepuaIbHON KU3HU OOIECTBa, a TaKKe C YUETOM OOIIMX IIeNiel ¥ MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOM 0a3zbl MaTepUaIbHON KYJbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B ((OPMUPOBAHKE PALIMOHAIBHOTO HAYYHOT'O MBIIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS OO0 OKPYKAIOIIEM MHpE Kak O €IMHCTBE
OpPUPOABLl M YEJIOBEeKa, KOTopoe (GOpMHUpPYETCSs B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTIMU IPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOIO
TpyJla W KM3HU KakJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOMYMBOILO Ppa3BUTHsI YEJIOBEYECTBA — CBIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, SKOJOTNYECKON O€30aCHOCTH U OXPaHbI 3JJOPOBbS.

B cooTtBercTBUM C OOmMMM LENSMA U NPUHIUIAMH CPEIHEro OOIIero
oOpa3oBaHus cojepkaHue npeamera «Xumus» (10 kmacc, 6a30BbIii ypOBEHb
U3Yy4EHHUsI) OPUEHTUPOBAHO NMPEUMYILECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOydJawluxcs, HEOOXOAMMYKH UM JJii  BbIPAOOTKH  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IPOJOJKEHHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocrapndmomuM — npeamera  «XuUMHsA» — sABIseTcs  0a30BbI  Kypc —
«Opranudeckas XUMHsS» OCHOBHBIM KOMIIOHEHTOM COJEPKAHMS KOTOPOTO
SBJISIFOTCS OCHOBBI 0Aa30BOM HayKH: CHCTEMA 3HAHHMM IO OPraHMYECKOW XUMHHU.
dopmupoBaHuE JaHHOW CHCTEMbI 3HAHUN MPU MU3yUYEHUU MpEeAMeTa 00eCreunBaeT
BO3MOXKHOCTh PAaCCMOTPEHHSI BCEr0 MHOrooOpasus BELIECTB Ha OCHOBE OOIIMX
IIOHATHM, 3AKOHOB U TEOPUN XUMHUH.

Crpykrypa comepxanusi Kypca — «Opranudeckasi XumMus» cpopMHUpOBaHa B
nporpaMme Mo XMMHUU Ha OCHOBE CHUCTEMHOIO MOAXOAA K M3YYEHHIO Y4eOHOIO
MaTepuaiga U O0yCIOBIIEHa MCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHMN Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XUMHHU
BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS
OPraHWYECKUX COEAVHEHUH, a TaKKe Ha YPOBHE CTEPECOXUMUYECKHX U
AIIEKTPOHHBIX MPEJICTaBICHUM O CTpoeHHH BemulecTB. CBeneHus 00 M3ydaembIX B
Kypce BeEIeCTBax MJAlTCsS B Pa3sBUTHH — OT YIVIEBOAOPOAOB IO CIIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHMueckoil XMMUU MOJIyYaroT
pazBuTHe C(OPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs
NEepBOHAYANIbHBIE MPEJCTABICHUS O XHUMHYECKOM CBS3M, KIacCHU(PHUKAIIMOHHBIX
IIPU3HAKAaX BELIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUSA, O
XAMHUYECKOU PEAKIIUU.

OTU 3HaHUS CHOCOOCTBYIOT NMOHMMAaHMIO B3aUMOCBSI3M XUMHM C JPYTMMHU
HAyKaMH, PACKpbIBAOT €€ POJIb B ITIO3HABATEIBHON U MPAKTUYECKOUN AEATENBHOCTH
YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXKEHUS K MPOLECCY TBOPUYECTBA B
00JacTl TEOpUU M MPAKTUYECKUX TMPUIOKEHUH XUMHH, MOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO U JINYHOCTHO 3HAYUMBIX MpoOIeMax, CBI3aHHbIX
C XUMHEH, KPUTHYECKH OCMBICIMBATh HHPOPMALUI0 M NPUMEHATH €€ id
IIOTIOJIHEHUSI 3HAHUM, PEIICHUS WHTEIUIEKTyalbHbIX M OKCIEPUMEHTAJIbHBIX
UCCJIEIOBATENbCKUX 3a7a4. B nienoM coaepkanue y4eOHOro mpeaMera «XHUMHs



JAHHOTO YpPOBHSI M3YYEHHS OPUEHTUPOBAHO HAa (pOpMHpOBaHHE Yy OOyUAIOIIUXCS
MUPOBO33PEHYECKOM OCHOBBI JJIsi MOHMMaHUA (UIocOoCKUX HACH, TaKuX Kak:
MaTepuaJbHOE  €IMHCTBO  HEOPraHMYECKOTO0 U OpPraHu4YecKoro  Mupa,
00yCIIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTaBOM M CTPOCHHEM, MTO3HABAEMOCTb
NPUPOAHBIX SIBICHUNA MyTEM OSKCIEPUMEHTAa M PEIICHUS MPOTUBOPEUUN MEXTY
HOBBIMU (paKTaMHU U TEOPETHUUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POJIU XUMHUH B
pelIeHN:  DKOJOTMYECKHMX mpobieM, a Takke mpobieM  cOepexeHus
HHEPTEeTUYECKUX PECYPCOB, ChIPbs, CO3aHHSI HOBBIX TEXHOJIOTUH U MaTepUAJIOB.

B muane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUN
00y4aromumxcsi MPUHATHIE TPOrPaMMOM MO XMMHUU TOAXOAbI K OINPEAETICHUIO
CONEp’)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHHUBEPCAIbHBIX YUEOHBIX ACHCTBHI, UMEIONINX 0a30BOE 3HAUEHUE TSI PA3IUNUHBIX
BUJOB JIEATENLHOCTU: peleHus Tmpo0sieM, IOHCcKa, aHaiau3a U 00padoTKu
uHpOpMaLUK, HEOOXOIUMBIX M NpUOOPETeHUs OMbITa MPAKTHYECKOW W
UCCIIEIOBATENLCKON JESITeIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMHH.

B mnpaktuke mnpemnomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE CpeAHEro o0uiero oopa3oBaHus, P ONpeaeIeHIN
COJepKATEeIbHON XapaKTEepPUCTUKU LeJed H3y4YeHHs NpeaMeTa HalpaBlieHHEeM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XMMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NeSITEILHOCTH YeJIOBeKa U KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYyJbTYpbl. C
METOAMYECKOW TOYKHM 3PEHUs] TAKOH MOIXOJ K OMNpEeAETCHHUIO Ieseld H3ydeHUS
npeaMeTa SBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHs TIABHBIMM LIETSIMU W3YYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 KI1.) SIBISIFOTCS:

o ¢opMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHMA KaK  BaKHeiIei
COCTABJISIONIEH €CTECTBEHHO-HAyYHOUW KapTHHBI MUpPA, B OCHOBE KOTODOIi
JeKaT KIIYEBbIE MOHATHUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eH1 1 MUPOBO33PEHYECKOTI0 XapaKTepa, 03HAKOMJIEHHE C UICTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS;

o (¢dopMHUpOBaHME U PAa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIINii, HEOOXOIUMBIX /I MPUOOPETEHUS yMEHU I
OpUEHTHPOBATHCS B MHUPE BEIIECTB MU XUMHUYECKHX SBJICHUH, HUMEIOIINX
MECTO B MPHUPOJIE, B MPAKTHUECKON U TIOBCEAHEBHOM KU3HM;

e Ppa3BHUTHE YMEHHI U CIOCOOOB AEATENLHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM  XUMHUYECKOTO0  OSKCIEPUMEHTa, COOJIIOJCHHEM IpaBUII
0e30macHOro 0OpalleHus C BELIECTBAMHU.



Hapsiny ¢ atuM, copepikarenbHas XapakTepUCTHKA LeIed U 3a1a4d U3yYCHUs
npeaMeTa B MporpaMMe 1Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU IPUOPUTETAMHU B CHUCTEME CpeHero oodiero odopazoBanusi. CerojiHs B
NIPEToAaBaHUK XUMHUH B OOJIBINICH CTENEHN OTAAETCS MPEANOUYTEHUE MPAKTUICCKOM
KOMIIOHEHTE COJep)KaHusi OOydeHHus, OPHEHTUPOBAHHOW Ha IOATOTOBKY
BBIMYCKHHMKa 00111€00pa30BaTEeIbHOI OpraHu3alliy, BIAJCIONIETO HE HabopoM
3HAHWH, a (QYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMH
AKTUBHOTO TIOJYyUYeHUS 3HAHUH ¥ TIPUMEHEHUS UX B PEATbHOMN KU3HU /ISl PEIICHUS
MPAKTHYECKHX 3a7ad.

B cBsI31 ¢ 5TUM NIpH M3ydeHUH TIpeaMeTa « XUMUSD TOMUHUPYIOIIee 3HaUCHUE
nproOpeTaoT TaKUe LENH U 3a/1a49H, KaK:

amanTanmusg ~ OOy4aromMXCsl K  YCJOBUSM  Pa3BHUBAIOIIETOCS — MUDA,
dbopMUpOBaHHE  WHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOHM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHHITHIO TPaAaMOTHBIX
peIIeHM B KOHKPETHBIX KU3HEHHBIX CHTYAIlUsX, CBSI3aHHBIX C BEHIECTBAMHU M UX
IpUMEHEHHUEM;

dopmupoBanre y OOydYalONMIMXCS  KJIFOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEpPCAIbHOE 3HAYCHHWE [UISI Pa3IUYHBIX BHUIOB
JeSITEIbHOCTH: PelIeHus1 mpo0jeM, TToNcKa, aHaln3a U 00paboTku MHGPOpMAIUH,
HEOOXOIMMBIX JIJIsl TPUOOPETEHUS OIIBITA IS TEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B IO3HAHUHM XHWMHUH, & TAaKXKe ISl OLEHKHA C IMO3WUIUI DIKOJOTHYECKOM
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHX MPOIIECCOB HA OpTraHU3M
4eJI0OBEKa U MPUPOIHYIO CPENY;

pa3BHUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaTbHBIX W TBOPUYECKUX
CIOCOOHOCTEHN 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHanu3a y4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

(dopMupoBaHUEe U pa3BUTHE Y O0YUAIOMIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIIUIEHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPH IUIAHUPOBAHHHA W TPOBEACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOM
HANPABICHHOCTH XUMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ATBHBIX HpodiIeM
PaIMOHATFHOTO MPUPOIOIOIB30BAHMS, TTOTIOJIHEHHS SHEPTETHUECKUX PECYPCOB H
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCTIONIb30BaHUsl TOJYYCHHBIX 3HAHUHN I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKUMHU SIBIICHUSIMH.



B yuebHOM maHe cpemHero oOmiero oOpa3oBaHUS TPEAMET «XHUMHU
0a30BOTO YPOBHS BXOJWUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero obpazoBanusi, coctraBisieT B 10 kmacce — 34 yaca (1 yac B
HEJIEIII0).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHATOB. Te€opus CTPOEHUS] OPraHUuYECKHUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHBIE TT0J10)keHHS. CTpyKTYpHBIE (hOPMYIIBI
OpPraHMYeCKHUX BelecTB. [ omomnorusi, wu3zoMepus. XuMHYECKas CBS3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBA3H.

[IpencraBnenne o KinaccUpUKAMKU OpPraHWYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMarhueckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3y4YEHUs BELIECTB W MX MPEBPALLCHHIA:
03HAKOMJIEHUE C 00pa3liaMu OPraHuYECKUX BEIIECTB U MaTepHUallaMi Ha UX OCHOBE,
MOJIEIUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAOJIOJECHUE W OMNHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB MPHU
HarpeBaHuM (IU1aBjieHue, OOyrIIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKHH psa. MeraH M 3TaH —
MPOCTEUIINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U TPOMUIEH —
MPOCTEUININE TPEICTABUTENN AJIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMd, OKHUCJICHHUS U
MOJINMEPHU3AIINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayudyKa 1 pEe3UHBI.

AJIKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHH psijl. AIIETHIICH
— MPOCTEHIIMA TpPeNCTaBUTENIb AJIKHUHOB: COCTaB, CTpOEHHUE, (U3MYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOPEHMUS ), MOJyYEHUE U IPUMEHEHHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJIEKAIIUMH K Pa3IUYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTKu HEePTH:
NEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, UX MIPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIN
yTOJIb U NPOAYKTHI €r0 NepepaboTKH.

OKCIEPUMEHTAIBHBIE METOJAbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
03HAaKOMJIEHHE C 00pa3llaMHy IJIacTMACC, Kay4yKOB U pe3uHbl, Kouiekuuu «HepTe»
U «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJI YIJTIEBOJOPOIOB M IaJOr€HONPOU3BOIHBIX,
IpOBEJCHUE MPAKTUYECKOW PabOThl: MOMyUYEHUE TUIICHA U U3YUEHHE €r0 CBOMCTB.

Pacuérnbie 3agaum.

BblunciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM NMPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢uznyeckue M XHMUYECKHME CBOMCTBA (PEaKUUM C aKTUBHBIMU METaJUIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHME), IpUMEHEHHE. BonoponaHble CBS3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHME METaHOJIa M ATAaHOJIA HA OPTraHNU3M YEIO0BEKA.

MHOroaroMHple  CHUPTHL.  ODTUJIEHIVIMKOAb M  IJMLIEPUH: CTPOCHHE,
¢uznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl PEaKIUs Ha MHOTOaTOMHbIE crupThl). [leficTBue Ha
opraHusM uesoBeka. [[pumenenue rimneprusa U 3THIICHIIAKOJIS.

denon: cTpoeHHE MOJIEKYJbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue denona.

Anpneruapl U KemoHvl. DOpMalbIEru], aUETAIBIAETUI: CTPOEHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHNE.

OOHOOCHOBHBIE NPEAEIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCyCHAast
KHUCTIOTBI: CTpOEHUE, (pu3nuveckre U XUMUYECKUEe CBOWCTBA (CBOWCTBA, O0IIMe AJIs
KJ1acca KMCIIOT, peaklysl dTepudukanym), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCIJIOTHI KaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucCAOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb )KHUPOB.

VYrineBoabl:  cocTaB, KilacCU(pUKanus — YIJIeBOJOB  (MOHO-, JU- H
nosucaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS



MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
meu(Il), okucienne aMmmMuadHbIM pacTBopoM okcuga cepedpa(l), BocctanoBiieHue,
Opo’keHue TII0KO3bl), HAX0XKICHUE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHYecKas pOJib.
dorocunTe3. OpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
nemtono3bl.  dusznueckue W XMMHYECKHME CBOMCTBa Kpaxmana (THApPOJIU3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHU:
pOBE/ICHHE, HAONIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugpokcuomM meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHAA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmanaa € HOIOM),
MPOBE/ICHHUE NMPAKTHUUECKOW pabOThI: CBOICTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Bolunicrienuss mo ypaBHEHMIO XUMHYECKOM peakuud (Macchl, o0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLMH 10 W3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcojeprkalue OpraHu4ecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHndeckue coequHeHus. dusndeckue n
XMMHUYECKUE CBOMCTBAa aMUHOKHUCIOT (Ha MpUMeEpe TIulMHA). buonoruueckoe
3Ha4YE€HHE aMHUHOKHUCIOT. [lenTuapl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNU Ha OCIKH.

OKCIepUMEHTAIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
HAOJI0ZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OelIKOB Npu
HarpeBaHUM, [IBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJieKyJISIpHbIE COeIUHEHNS

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHN, CPEAHSIS MOJIEKYJIApHAs
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
MOJIMMEpHU3AIUs U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEIIECTB W HMX MPEBpAICHUN:
03HAaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M MPU M3YUYEHUU OPTaHUYECKOW XUMHH B
10 kiacce OCYIIECTBISIETCS 4Y€pEe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHSTUW, TaK W TOHSITUW, SBIIOIINXCS CHUCTEMHBIMHU JUIA OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TIOHATHA: SIBICHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHSsl, aHAIM3, CUHTE3, KiIacCHU(pUKALMS, MEPUOAUIHOCTb, HAOIIOACHUE,
U3MEPEHUE, IKCIEPUMEHT, MOAEIUPOBAHUE.

@dusuka: Marepus, JHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOIbI, KUPBHI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMbIe, TOTLTUBO,
pecypchl.

TexHonorus: NULIEBBIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IUTAHMUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpenapaTsl, MaTEpPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNUA
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
o0yyJarommMucs MporpaMM CpeaHero ooOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HayuHo-meToauyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IMPUCYUIMMU LEJIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH )KM3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JIOCTUTAKOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
U HJealaMHd POCCHICKOTO Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMONO3HAHUsS, CaMOPa3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yUaroImmxcs.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTh OMNBITa MO3HABATENIbHON M MPAKTUYECKOW JESITeTbHOCTU
00y4aromuxcs Mo peanu3aliy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W IIPABOIOPSIIIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBHIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITENILHOCTH MPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHU YUeOHBIX 1 TO3HABATENIbHBIX 3a/a4, BHITOJIHEHUU XUMUYECKIX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb WM IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JIOTHKYy H
apryMEHThI IpYTHX IPU aHAIU3€ Pa3IMn4YHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY W HAyYHOMY HaCJEIUI0
OTEUYECTBEHHON XUMMUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
OPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHMSI HAyKH €CTh pe3yJbTar
JUINTETBHBIX ~ HAaOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TPpY/Ja YUEHBIX U MTPAKTHKOB;

MHTEpECa U MM03HABATEIbHBIX MOTUBOB B [TOJIyYE€HUH U ITOCIETYIOIIEM aHAIN3E
UH(pOpPMALIMHU O NEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHME M MOCTYNKH CBOMX TOBApPHUIIEH C
MO3UIMII HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus TpaBuil 0Oe30MacHOro OOpallleHusi ¢ BELIECTBAMU B OBITY,
IIOBCEIHEBHOM JKM3HU U B TPYAOBOH 1€ATEIbHOCTH;

NOHMMAaHUA UEHHOCTH TPaBWJI HWHAMBHUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€30IacHOr0 MOBECHUS B CUTYAIUIX, yTPOKAIOUINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEI0BATEIbCKON
JESTEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrUX BHIAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOM JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyaymied npodeccuu M pealu3allMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa HSKOJOTHYECKUX MpOoOJIeM, BIMSIHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMUHM Ui
peuIeHus BOIIPOCOB PALMOHAIBHOTO TPUPOAOIIOIb30BaAHNS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAOLIEH
IPUPOJTHON cpeie, YMEHHUS] MPOTHO3UPOBATh HEOIArOMpPHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBYS NPEANPUHUMAEMBIX NEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4MsI Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIIBITA NEATEIBbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTHUBHO NPOTHUBOCTOSATH HAECOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKH, OCO3HaHHs e€ poiud B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJICTaBICHNUS 00 OKPYXAIOUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NpOoOJIEM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM JJS  COBPEMEHHOM
LIMBHJIN3ALMY: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/1aHUA
HOBOWM 0a3bl MaTepualbHOM KyJbTYphl, PpEUIEHHH TIJ00aJIbHBIX IPOOIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUILIEBON U
HKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTUHU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHELIHOr0 TPYJa U IKOJIOTUYECKH KOM(POPTHON )KM3HHU KaKJI0TO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHMMAHUsA CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEero Mupa u



IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LIETIbIO MOTYYeHHsI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS JUJIS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUsX;

MHTEpeca K O3HAHUIO U UCCIEA0BATEIbCKON 1EATEbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3lIMUHbIX cepax MpoPpecCuoHAIbHON
NEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUSI YUeOHOrO MpeaMeTa «XUMHsD» Ha
YPOBHE CpeHero oouiero 00pa3oBaHus BKIKOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOy4aIOIIUXCS
MEXIUCIUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe TOHATHS, OTPaKAIOIIHNe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKy METOAOB TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
IPOLIECC, CUCTeMa, HAYyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIIe0BaHNE, HAOMIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJlbHble yueOHble NeHCTBHs (II03HABaTeIbHbIE, KOMMYHHKATUBHBIE,

peryJISITUBHBIE), obecrieynBaroIIre dhopMupoBaHue (yHKITMOHATTLHON
TPAaMOTHOCTH M COIUATTLHON KOMIIETEHITUN O0yJarOITXCS;
CIIOCOOHOCTH 00y4aromuxcs MCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COLMAIbHOU MTPAKTHUKE.

MetanpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJATUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU Nno3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYecKUe TeMCTBHS:

CaMOCTOSITENIbHO  (DOpMYJMpOBaTH U aKTyallu3UpoBaThb  IpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh IMPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BBEIOMpPATh OCHOBAaHUS W KPUTEPUHM I KIACCH(PUKAIMKH BEMIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIMBAaTh MPUYMHHO-CIECJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PaCCYXXIeHUsS (MHIYKTUBHBIC, JE€TyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSATH B MPOLECCE MO3HAHUS, UCTIONIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmylia, ypaBHECHHE XUMUYECKON PEaKITun
— MU pPEIIeHUHU Y4YEOHBIX MO3HABATENBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MO/JIEIbHBIEC MPECTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBIX BEIIECTB U XUMUYECKUX PEaAKITHI.

2) 6a30BbI€e HCCJIeI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUUYECKHX
peakuuii;

bopMyIMpOBAaThH 1IEJIM U 3a/1a4W UCCIIEI0BAHMS, HCTIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSATEIHHO C(OpPMYyIMpPOBAHHBIE BOMPOCHI B KAaYeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOIIOJATh 32 XOAOM
mporiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUS,
COCTaBJISITh OOOCHOBAaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOM
NESATETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOVCKY METOJIOB PEIIEHHUS MPAKTHIECKUX 3a]1a4, MPUMEHEHHIO Pa3TNIHBIX METO/I0B
TO3HAHUA.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyYJIIpHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MaTepHETa), aHanmu3upoBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3JIMYHbIE METOIbl MPU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA;

npUoOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA TP pabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHATh MEXIpPEAMETHbIE ((PU3NYECKUE U MATEMaTUYECKHE)
3HAKU U CUMBOJIBI, POpMYJIbl, a00peBUATYpbl, HOMEHKJIATYpY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHUKATUBHBIMH J1eHCTBUAMM:

3aJ1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1a€MOI TeMbI B XOJ€ Juajiora u/uiu
JUCKYCCHM,  BBICKa3blBaTh  WJEH, (OPMYyJIHUPOBATh CBOU  MPEIAJIOKEHUS
OTHOCHUTEJILHO BBITTOJIHEHUS TIPEIOKEHHOMN 3a1a4uH;

BBICTYIIaTh C TMPE3CHTAlMENl pe3yJIbTaTOB IMO3HABATEIbHON JIE€ATEIbHOCTH,
HOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKON pabOThl MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOJBI
10 pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHHS MO3UIMI B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMU.

OBgJ1aieHHe YHUBEPCAJbHBIMHU PeryITUBHBIMH JeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompefenas e€ IeNd W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraéMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJITHEHUM Y4YEeOHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(eKTUBHBIA CHOCOO MX pelIeHHs C YYETOM IOIy4YEHMsI HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CaMOaHaJIN3a u
CaMOOIIECHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpenMeTHble pe3yJibTaThl OCBOEHHS Kypca «OpraHuueckas XUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI PUPOJIbL,



B (opMHpOBAaHUM MBIIUICHUS M KYJbTYphl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM AJIsl PEIICHUs] MPAKTUUECKHUX 3a]a4 U SKOJOTHYECKH
000CHOBaHHOI'O OTHOLIEHHUSI K CBOEMY 3/I0pPOBBIO M IPUPOJIHON CPEIE;

BJIAQJICHNE  CHCTEMOM  XMMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOINOJIATalOIMe MOHATHS (XUMHUYECKHM DJIEMEHT, aToM, O3JIEKTPOHHas
000J10uKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTD, XMMUYECKast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpamlEéHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHbIN 00bEM, YIIIEpOJHBIN CKENET, PYHKIMOHANbHAS TPYINa, paauKal,
U30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPOI U
a3oTcoepXkKalllie COEIMHEHUs, MOHOMEp, I[OJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeKallie B OCHOBE IOHUMAaHWs MPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX
ABJICHUH, (AKTONIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYEHUH H
0€30MacHOM HCIOJIb30BAaHUN BA)XKHEWUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
PaKTUYECKOHN AESATEIbHOCTH YEIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAHUU COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHU;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XWMUYECKYI0 CHMBOJHKY JUIS
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMyJl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHX BELIECTB AJI MIUIIOCTPALUM MX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMHUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAMICKHOCTh H3YUEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEACIEHHOMY
KJIacCy/Tpylne COEeIMHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKallue
COEIMHEHMsI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckod HoMmeHkiarype (IUPAC), a takke NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUS OTACJIBHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, MNPONMWIEH, AalleTHIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, (opMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KMCIIOTA, OJIEMHOBAs! KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TIII0K034,
bpykTO3a, KpaxMal, LeJUTI0JI03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUSI OINpPENesATh BHJbl XUMHUYECKOW CBSI3H B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh IOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa /st 00bsICHEHUS! 3aBUCUMOCTU CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, ATUJICHTJIUKOJIb, TJIULEPUH, (HEHOI,
alleTanbAeTu, MypaBbiUHasi U YKCYCHAsl KMUCIIOTHI, TII0K03a, KpaxmaJl, eJITi0103a,
aMHUHOYKCYCHAasl KHCJIOTa), WILIIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXKAY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUNA C HCIOIh30BAHUEM
CTPYKTYPHBIX (hopmyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbs (HEe(DTh, MPUPOAHBIN Ta3, YroJb), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
NpPUMEHEHHE TPOAYKTOB NEpPepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOrO BEUIECTBA WJIU IMPOJYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh yMEHUH BIANECTh CHUCTEMON 3HAaHWNA 00 OCHOBHBIX
METO/aX HAYYHOTO MO3HAHUS, UCTIOJb3YEMbIX B XUMUHU TIPH M3yYCHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETTUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MPaBUJIa MOJb30BAHUS XUMUYECKON
NOCYJI0O ¥ J1TabopaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBuia OOpalleHus ¢
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOJMHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTaHMUYECKUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJIEHA U U3YUYEHHE €0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHUYECKUX BEILIECTB,
JeHaTypauus O€JIKOB MPU HArPEBaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH TMpU OOpalIeHUH C BELIECTBAMHU U
7a00paTOpHBIM ~ 000PYZOBaHUEM, MPEACTABIATH PE3YyJbTATHl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3amKucH YpaBHEHUM COOTBETCTBYIOIIUX pEAKIUN H
(GbopMyIMpPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHbOpMAIMIO, TOJMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
uHopmaruu, IuTepHeT u 1pyrux);

c(hOpMUPOBAHHOCTh ~ YMEHMH  coOMIoAaTh  MpaBWJia  IKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IENSIX
COXpAaHEHHS CBOETrO 3J0POBBS M OKpY)KAIOIIEeW MPHUPOJHON Cpeibl, 0OCO3HABATH



OINACHOCTh BO3JCHCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [I/IK, moscHsaTh Ha mpuMmepax crmocoOb!
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEAHOIO BO3JACHUCTBUS HA OPTaHU3M
YEJNOBEKA;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB W
XAMHWYECKUX SIBIICHUN;

JUISL  CIENbIX M CHAa0OBUASIIUX OOYYaloOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.

c(OpPMHUPOBAHHOCTh ~YMEHHH  PacKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIMHA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCIMOCTh CKOPOCTH XHUMUYECKOH
pEaKIUU OT Pa3INYHBIX (DAKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHEIIHETo Bo3aeicTBus (nmpuHiun Jle [llaTense);

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXKaIlie B OCHOBE MPOMBINUICHHOTO IMOJyYeHUS] CEPHOW KUCIIOTHI, aMMHUaKa, a
TaKkke C(HOPMUPOBAHHOCTH TPEACTABICHUH 00 OOIIMX HAYYHBIX MPUHIIMIAX H
IKOJIOTUYECKUX MPOoOIeMax XUMHUIECKOTO MPON3BOICTBA,

c(OpPMHUPOBAHHOCTh YMEHUH TPOBOAUTH BBIYHCICHHUS C HCIIOJb30BAHUEM
TIOHSITUS «MacCOBAast IOJISl BEIIECTBA B PACTBOPEY, 00bEMHBIX OTHOIIIEHHUH T'a30B IIPH
XUMHYECKHX PEaKIUsIX, MacChl BEIIeCTBA WM 00BEMa Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WJIH O0BbEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUH
BEIIECTB, TEIJIOBOro A((dexTa peaknnu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChI
BEIIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHH;

c(OPMHUPOBAHHOCTh YMEHUI COOIONATH MPABHIIA MOJIE30BAHMS XUMUYECKON
MOCYJION W J1TabopaTOpHBIM O0OPYIOBaHWEM, a TaK)Ke MpaBuia OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSMU IO BBIOJHEHHUIO JTAOOPaTOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBINOJHATh XHUMHYECKHUN
IKCIIEPUMEHT (Pa3NIOKEHHE MEPOKCHAA BOAOPOAA B MPHUCYTCTBUU KaTalln3aTopa,
ONpEeNeNIeHne Cpenbl PAacTBOPOB BEHIECTB C IOMOIIBIO  YHHBEPCAIHLHOTO
WHINKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIlHH,
peakiMiu MOHHOTO OOMEHa, KayeCTBEHHbBIE peakiuu Ha cynbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHWUS, PEUICHUE KCTIIEPUMEHTAIBHBIX 3a/1a4 TI0
temam «Metaubly u «HemeTamib») B COOTBETCTBHHM C TpaBUIAMU TEXHHUKH
Oe3omacHOCTH TIpHU OOpAaIllEeHUHU C BEIIECTBAMH U JJa0OpAaTOPHBIM 000pYAOBaHUEM,
NPEJCTaBISITh PE3yJAbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMe 3ammcu



ypaBHEHUH COOTBETCTBYIOIIUX PEAKITUHN U POPMYITHPOBATH BBIBOIBI HA OCHOBE ATHX
pE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MacCOBOMU
KOMMYHUKaluu, MHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIHHOCTH B IIENISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPY>KAOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTe Ha mnpumepax crnocoObl YMEHBIICHHUS U
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsi 00yYaronmxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHENBIX W CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyI.
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Ne i/m Kontponbnbsie  IIpakTnyeckue
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1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
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Hroro no pazgeny 3
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Hroro no pazgeny 13
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
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Hroro no pazneny

13
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Hroro no pazneny 3
Paspnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHNUSA

5.1 [Tnmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoka Bcero Kontposenpie  TMpakruieckue ili‘sy‘leﬂﬂﬂ :ﬁ:)l;l;OBaTeﬂbeIe
padoThI padoThI pecypenr
| [Ipenmer opraHnyeckoil XuMuu, e€ |
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHN4EeCKUX
2 coequHennit A. M. bytnepona, eé 1
OCHOBHBIE MOJIOXKEHUS
[IpencraBnenue o kaaccuukanuu
3 opraHuyeckux BeuiecTB. Homenknarypa |
(cucremaTuveckas) U TPUBUAIBHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUM psiJT
5 Meran u 3TaH — NpocTeuIIre |
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 DOTUJIEH U TIPONUIIEH — MPOCTEHIIne 1
MPEACTaBUTENH AJIKEHOB
2 [Tpaktrueckas padota Ne 1. «Ilomydenue | |
ATHJIEHA U U3yYEHHUE er0 CBONCTBY
Ankanuensl. bytaguen-1,3 u
9 MetunoyTtanuen-1,3. [Momydyenue 1
CUHTETHYECKOTO KayuyKa U pe3HHbI




AJIKMHBI; COCTaB ¥ OCOOEHHOCTHU
CTPOEHHS, TOMOJIOTHYECKUU PSII.

10 N
ALIETUIIEH — MPOCTEUIHI
MIPEACTaBUTEND AIKUHOB

1 Bpluncienus 1o ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
apeHOB

13 I'eneTnueckas CBsI3b yIiIeBOJOPOIOB,
MIPUHAUIEKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHHUKH YIJIEBOAOPOOB:

14 NPUPOHBIN ra3 U MOMyTHBIE HE(YTAHBIE
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu
IIpupoaHbIE HICTOYHHUKH YIJIEBOAOPOOB:

15 MPUPOIHBIN ra3 U MOMyTHBIC He(TAHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ nepepaboTKu

16 KontponbHas paboTa mo pasaery
«YTIIeBOAOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOoJ U 3TaHoi. BonopoaHas cBs3b

13 MHoOroaTroMHble CIUPTHI: 3TUIIEHTIIMKOJIb
U TJIULEPUH
DEeHOI: CTPOCHUE MOJIEKYJIBI,

19 (bU3UYECKre U XUMUYECKHUE CBONCTBA,
IIPUMEHEHNE

20 Anbaeruabl: hopManbaerua U

areTanbaerug. AneTrod




OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs U YKCyCHast

2 [TpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBDY
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KapOOHOBBIX
KHCIIOT

4 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JECHCTBHIE
CrnoxHble 3(UpPbI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runpoan3, NnpuMeHeHue,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KiacCHuPUKaIus.

27 Baxwueiime npencraBuTeNu: rioKo3a,
bpykTo3a, caxapo3a

73 Kpaxman u nemirono3a Kak IpupoHble
MOJIUMEPDI
KonrtponsHast pabota no pasuerny

29 «Kucnopoacoaep:xaiiue opraHu4ecKue
COEIMHEHUS

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHCTIOTHI KaK aM(pOTepHBIC

31 OpraHUYEeCKUE COCAMHEHUS, UX
Ouosoruueckoe 3HadeHue. [lentuab

30 benku kak npupoansie

BBICOKOMOJICKYJIAPHBIC COCIUHCHU A




3 OcCHOBHBbIE OHATUS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN. 1
IInactmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME







