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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro oOmero ooOpa3oBaHUA
pa3paborana Ha ocHOoBe DejnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
(dbenepanpbHOil 00pa30BaTENIbHOM MPOrpaMMbl CPEAHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepaibHOM  roCyJapCTBEHHOM
oOpazoBareinpHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenojgaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTesIbHbIX Opranuszanusx Poccuiickoit
@denepauuy, peamu3yOLIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMBbl, H
OCHOBHBIX mnoJIokeHnd «CTparerum pasBUTHs BocnMTaHus B Poccuiickoi
®enepauun Ha nepuon 1o 2025 ropa» (Pacnopsbxenue IlpaButenscrBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAX0/0B K pa3pabOTKe MPOrpaMMmbl MO XUMHH, K ONPEIEICHHUIO
oOwel cTpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHs 00Y4YaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «XuMus» i 10—11 kiraccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyaibHble nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIep>KaHUsl, pPE3yJbTaTOB OOyuYeHHs] U TpPeOOBaHUUA K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, 0JIy4aemMoe BBIITYCKHUKaMU
o01eo0pa3oBaTeabHON OpraHU3alUM, SIBISIETCS HEOThEMJIEMOM YacThblO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpLIAlONIMM 3TalloM pealu3aluy  Ha
COOTBETCTBYIOLIEM €My ©Oa30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUs. OTH LEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJIOBEKa, a TaKKe DJKOJOIMYeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
30pOBbI0 U TOpHUPOAHOW cpene. Peanusyercss xumuyeckoe 00pa3oBaHHUE
o0y4Jaroluxcs Ha ypOBHE CpeHEero o0Iero oopa3oBaHusl CPeCTBAMHU y4eOHOTrO
npeaMera «XuMUS», COJAEpPKAaHME M IOCTPOECHHE KOTOPOIrO ONpPENESiCHbl B
IporpaMMe N0 XUMUU C YYETOM CHEUU(PUKH HAyKHU XUMUHU, €€ 3HAUCHUS B
MO3HAHUU MPUPOABl U B MATEPHUANBHON XU3HM OOILIECTBA, a TAKXKE C YUYETOM
o0mMX wLejaeil M MNPUHUMUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero obuiero oopaszosanus B Poccuiickoit deneparum.

XHUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIPaeT 0CoOYyI0 poJib B
COBPEMEHHOM IMBUJIM3ALIMH, B CO3JAaHUM HOBOM 0a3bl MaTepUalbHOU KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATIBHOIO HAYYHOIO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKaIOIIEM MUpE KaK O €IUHCTBE
IPUPOABl U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHWMAHHUS
BEILLECTBEHHOI'O COCTAaBa OKPYXAIOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTAMU IPUMEHEHUS.
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TecHO B3aMMOJEHCTBYS C IPYTMMU €CTECTBEHHbIMM HayKaMH, XUMUS cTajia
HEOThEMJIEMOH YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKM3HM Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3yjaTelibHasg, KaK Hayka BBICOKMX TEXHOJIOTMH HampaBlieHa Ha pelIeHue
IJI00AJIBHBIX IPOOJIEM YCTOMYMBOIO Pa3BUTHSI UYEJIOBEYECTBA — CHIPHEBOM,
HSHEPreTUYEeCKOM, MUILEBOM, FIKOJIOIrMUYE€CKO 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM € OOWMMHU LEMSIMH M OPUHLHUIAMH CPEIHEro OOIIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIN YPOBEHD
U3YYEHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarmuxcs, HEOOXOAUMYI0 UM JJs  BbIpaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B KU3Hb COLMyMa, IPOJOJKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocraBnsioniuMu  IpeaMeTa «XHUMHs» SABIAIOTCS 0a30Bble KypChbl —
«Oprannueckass xumus» U «OOWass U HEOPraHUYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: cHUCTEMa
3HAaHUU MO HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUU U3 OOILIEH XUMHH) U
opraHnyeckod XxuMuu. @OpMHUpPOBAHME NAHHOM CUCTEMBI 3HAHUM IIPU WU3YYECHHUH
npeaMeTra 00ecleyMBaeT BO3MOXKHOCTh PAaCCMOTPEHHsSI BCEr0 MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MOHITHUI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa coaep:xkanusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHu4ecKass XUMHsS» c(OopMUpOBaHA B MporpamMMe IO XMMHU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3Y4YEHHIO Yy4eOHOro wmarepuaia u OOyCJOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUM Ha  ONpEIEIEHHBIX
TEOPETUYECKUX YpOBHIAX. Tak, B Kypce OpraHMY4eCKOW XHUMHUM BELIECTBA
paccMaTpHUBalOTCAd Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHUYeCKHX
COCIMHEHUH, a TaKkKe Ha YPOBHE CTEPEOXHMMHUYECKHMX U  3IIEKTPOHHBIX
NpEACTaBIEHU O CTpoeHuu BemiecTB. CBeaeHuss 00 H3ydyaeMblX B Kypce
BELLECTBAX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB JIO CIOXHBIX OMOJOTMYECKH
AKTHBHBIX COEAMHEHUN. B Kypce OpPraHM4ecKOd XHMMHUHU MOJYy4aroT PAa3BUTHE
c(hopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl NEPBOHAYAIbHBIC
MIPEICTABICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS], O XUMHUYECKOU PEaKIIMH.

[lon HOBBIM yrjaoM 3peHHs B npeaMmeTe «XHUMHS» 0a30BOro YpOBHS
paccMaTpHUBaeTCsl H3YUYEHHBI Ha YpOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
TEOPETUYECKU Marepuan M (PAKTOJIOrMYECKHUE CBEAEHUS O BEIIECTBAX U
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOYYarOIIMMCSl MPENOCTaBIsAECTCS BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOIMUECKUX IMO3HIIMM,
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riy0o’)ke NOHSATh HCTOPUYECKOE M3MEHEHHE (YHKUMI 3TOro 3akoHa — OT
00001aro1Iei 10 00BSACHAIOIIEH U TPOTHO3UPYIOILEH.

Enunas cucrtema 3HaHMM O BaXXHEMIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUHU, a TAKXKE O XMMHUYECKUX DPEAKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX TIpOTeKaHus paomnonHsercs B Kypcax 10 m 11 kiaccos
AJIIEMEHTAMM COZAEpPKaHUS, UMEIOIMMHU KyJIbTYpPOJIOIMUYECKMI M TPUKIIATHOU
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBSI3U XUMHUH C
APYTMMH HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTHYECKOU
JESATENbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K HpPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U NPAKTUYECKUX MPUIOKEHUU XUMHH, TOMOTAIOT
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BBIIYCKHUKY OpPHUEHTHUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiemax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATH MH(OpPMALUIO U
OPUMEHATh €€ JUId [ONOJHEHUs 3HAHWM, peleHus HWHTEeIUIEKTyalbHbIX H
AKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX 3a/1ad. B 1enomM copepkanue yueOHOro
npeaMera  «XUMHUS»  JITaHHOIO  YpPOBHS ~ M3YY€HHsS  OPHUEHTHPOBAHO  Ha
(dbopmHpoBaHUE y 00Yy4YarOIUXCS MUPOBO33PEHUYECKONM OCHOBBI JJI MOHUMAaHUS
¢unocopckux HaEH, TaKUX KakK: MaTepHaJbHOE €IUHCTBO HEOPraHUYECKOIO H
OpraHMYeCcKOro MHpa, OOYCIOBIEHHOCTb CBOMCTB BELIECTB HMX COCTABOM H
CTPOEHUEM, II03HABAEMOCTb NPUPOAHBIX SBJIECHUHM NYTEM >SKCHOEpPUMEHTa M
pelIeHHs] MPOTUBOPEYMMI MeEXAY HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH 3KOJIOTMYECKUX MpodJeM, a
TaKxe mpo0seM cOepexEeHUsI IHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHUs HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnane pemieHus 3ajad  BOCHUTAHUSA, Pa3BUTHS M COLMAIU3ALUU
oOy4JarIMXcsd MNPUHATBHIE NPOrPaMMOM IO XUMHUU MOAXOJbl K OIPEAEIICHUIO
COllepKaHUsI M TOCTPOEHUs NpeaMera MpeaycMaTpuBaroT (HOpPMHUPOBAHUE
YHUBEPCAIbHBIX Y4Y€OHBIX JCHCTBUH, UMeEKIUX 0a30Bo€ 3HAYECHHE IS
pa3IuYHBIX BHUJOB JIEATEIBHOCTH: pEIIeHHs MpoOJieM, IOWCKa, aHalu3a |
00paboTKH MHPOPMALIMH, HEOOXOAUMBIX JUJIsl IPUOOPETEHUS ONbITa MPAKTUYECKOM
U HCCIIE0BATENIbCKON JESTENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IMO3HAHUH
XUMUH.

B mnpakTuke mnpenojaBaHuss XMMHMHM KaK Ha YPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CpeAHEro o011ero 00pa3oBaHus, NPy ONpPeIeICHUN
COJIepKaTeJIbHOM XapaKTePUCTUKHM LEJed HU3y4YeHMs] NpeaMeTa HampaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAJULMUOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KyJnbTyphl. C
METOJMYECKOM TOYKHM 3PEHMSI TaKOM MOAXOJ K OMNPEEICHHUI0 Lelell M3ydeHHUs
MIPEIMETA SBIJISIETCS BIIOJHE ONPaBIaHHbIM.
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CorynacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHM LEJIAMH H3Y4YEHHsI IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBstrOTCSA:

e (¢opMupOBaHME CHUCTEMBbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHMpPA, B OCHOBE KOTOPOWU
JeXaT KIIOYEBbIE MOHSTHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHUE f3bIKA HAyKH, YCBOCHHE M NMOHUMAHUE CYLIHOCTH JIOCTYIHBIX
00001LIeHNII MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHUS,

e (opMupoBaHHe U pa3BUTUE NPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaKLUHi, HEOOXOAMMBIX JUIsl NpUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHUYECKUX SBJICHUMH,
HUMEIOIUX MECTO B PUPOJE, B IPAKTUUECKON U MIOBCETHEBHOU KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB AESATEIBHOCTHU, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHUEM XMMHUYECKOI'O0 3KCIEPUMEHTa, COOJIIOJEHUEM IpPaBUI
0e30MmacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsny ¢ aTum, coaepkaresibHas XapakKTepUCTHKA L€l U 3a7a4 U3y4eHus
IpeIMETa B IPOrpaMMe M0 XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero ooduiero oopazoBanus. CeroaHs B
penoJaBaHUd XUMHM B  OOJbIIEH  CTENEHW OTHAETCS  MPEANOYTEHHUE
MIPAKTUYECKON KOMIIOHEHTE COJAepaHus OOy4eHMs, OPHEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTeIbHON OpraHU3allK, BIIAJCIOIIEr0 HE
Ha0OpoOM 3HaHUU, a (PYHKIMOHATBLHOW T'PAMOTHOCTHIO, TO €CTh CHoco0amMu u
YMEHUSIMU aKTUBHOI'O MOJYYEHHs 3HAHMI U NPUMEHEHMS] UX B PEaJIbHOM JKU3HU
JUTSL peIeHUs] IPAKTUUECKUX 3a/1a4.

B cBi3u Cc 3TMM OpH M3Y4YEHMM NpeaMeTa «XHUMHs» JTOMUHUPYIOIIEEe
3HaYEHUE NPUOOPETAIOT TAKKE LEIHN U 3a7a4H, KaK:

azantanus oO0y4yaroUMxcs K yCIOBHUAM JUHAMHUYHO Pa3BUBAIOLIErOCs MUpa,
(GbopMHpOBaHME  UHTEUIEKTYyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY HPHHSITHIO IPAMOTHBIX
pELICHUI B KOHKPETHBIX >KM3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BEIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBaHue y OOydYarolMXCSl  KJIIOYEBBIX HABBIKOB  (KJIKOUEBBIX
KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JMJI1 pa3IMYHbIX BHUJIOB
JEeATENbHOCTU: PeLIeHUsl Npo0sieM, MOUCKa, aHalu3a U 00paboTKU MH(pOpMaIHH,
HEOOXOJIUMBIX JUIsl TPHOOPETEHHUsS] ONbITa JESITEIbHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B IIO3HAHMM XUMHUH, a TaKKe [JIs OLEHKU C TO3HULHH
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BELIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

]|

E
E
:
=}
:
g

D
=
g
B
:
N
E
L
g
E
k:
:
:
(=]
g
%
b |
2
i
3
H
g
:
E-
g
A
2
:
B
A
[E}
e
:
§



http://www.print-driver.ru/order/?demolabel-ru

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CcrocoOHOCTEN 00yUaroIUXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOPETATh HOBBIE
3HAHUS M0 XMMHUHU B COOTBETCTBHH C JKU3HEHHBIMHU OTPEOHOCTSIMH, HCIIOIH30BATh
COBpeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JIA MOUCKA U aHauu3a y4eOHOU H
HAYYHO-TMOMYJISIPHON HH(pOpMAIMKU XUMHYECKOTO COIePIKAHNUS;

dbopMupoBaHuE U pa3BUTHE Y O0YUYAIOUIUXCS aCCOIIMATUBHOTO M JIOTUYECKOTO
MBIIUICHNS, HA0II01aTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, IMpPH IUIAHUPOBAHUM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydaromuxcs YOEKJIEHHOCTH B TI'yMaHUCTHYECKOM
HAPaBICHHOCTH XUMHH, €€ BaXHOW pOJIM B PEIICHUH TJIOOATBHBIX MPOOIeM
paIMOHANIBHOTO MPUPOIOTIOIB30BaHUS, TIOMOIHEHUSI YHEPTETHUECKUX PECypCOB U
COXpaHEHUs! TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIEHUS K TMPUPOJE M CBOEMY 370pPOBBIO, a TaKkKe MPHOOPETEHUsS OIbITa
WCTIONb30BAaHUS TOJIYYCHHBIX 3HAHWM [Js TPHUHITHA TPAMOTHBIX PEIICHUU B
CUTYaIUsIX, CBA3AHHBIX C XHMHUUYECKUMU SIBICHUSIMHU.

B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHUs MNpeAMET «XHUMUS»
6a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOU obiactu «EcTecTBEeHHO-HAyUHBIE
PEIMETBI».

OO1ee 4nciaO 4acoB, OTBEACHHBIX IS W3YYCHHUS XHUMHH YPOBHE CPEIHETO
oOmero odpaszoBanusi, cocrasisier 136 yacoB: B 10 kinacce Ha 6a30BOM YpPOBHE —
34 yaca (1 yac B Hegento), B 11 kiacce Ha yriyosneHHoMm ypoBHe— 102 yaca (3 gac
B HEJEIIO).

[Ipomexytounast arrectanusi no xumuu (10 kmacc 6a30BbI ypOBEHB) —
nporeaypa, MPOBOAUMAsS C LENBI0 OICHKM KauecTBa OCBOCHHUS OOYyYalOIIMMHCS
4acTu cojiepkaHus (IMOJIyroJIOBO€ OIICHMBAHHWE) WM BCEro oObema y4yeOHOU
JUCLUUIUIMHBL 32 Y4eOHbIM TOJ. (roJIoOBOE€ OIICHMBAHHE) OCYLIECTBISIETCS B
COOTBETCTBUHM C KaJCHAAPHBIM Yy4yeOHbIM TpadukoM B (OpMe KOHTPOIBHOU
paboTHhL.

[IpoMexxyTOouHas aTTecTalMsl MPOXOAMT Ha IOCIENHEH y4dyeOHOU Hexene
nonyronus y4deObHoro rona. ®opMbl W MOPSAOK MPOBEACHUS HPOMEKYTOUHOM
atrectanus onpenessitorcs «llonoxennem o Gpopmax, IEPUOTUIHOCTH U TOPAIKE
TEKYILETO0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallUK 00YJaromMuXCs
MyHUIIMTIaNBHOTO Ka3eHHOTO 001eo0pa3zoBaTenbHOr0 yupexkaeHus «Commgarckas
cpeansisi 0061eoOpa3oBaTeIbHas KO
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COIAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernueckue 0OCHOBbI OPraHNYeCcKOH XUMUH

IIpeamer opraHM4eckOM XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYEHUE B IIOJYYEHUM HOBBIX BELIECTB U
MarepranoB. Teopusi CTpOEHHsI OpraHMYecKuX coeanHeHnii A. M. bytnepoBa, €€ ocHOBHbIE NOJIOXKEHNA. CTPyKTypHBIE
(GopMynbl OpraHMyeckux BemecTB. ['omonorus, mzoMepus. XuUMUYECKas CBSI3b B OPraHUYECKUX COEIUHEHUSAX —
OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o Kilaccu(pUKaUUM OpPraHUYECKUMX BemecTB. HoMmeHkiaTypa OpraHM4ecKux COeAUHEHUN
(cucremarnueckas) ¥ TPUBHAJIbHbBIE HA3BaHMSI BAXKHEMIINX NPEICTaBUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

DKCHEepUMEHTAIIbHBIE METO/bl U3YUYEHHUsl BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIIEHUE C 00pa3liaMu OpraHuYEeCKUX
BEILECTB U MaTepuaJiaMM Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ] OPraHMYECKUX BEIIECTB, HAOJIOJIEHUE U ONUCAHUE
JE€MOHCTPALlMOHHBIX OMBITOB IO MPEBPALIECHUIO OPraHMYECKUX BEIIECTB NPHU HAarpeBaHuu (IUIaBICHHE, OOYTIMBaHUE U
TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKHMU psA. MeTaH M 3TaH — INPOCTEHIINE MPEACTABUTENIN AJKAHOB:
¢u3nuecKue ¥ XUMHUYECKHE CBOMCTBA (peakUuu 3aMelleHHs] W TOPEHHs), HaXOXKJICHHWE B MPHUPOJAE, INOJy4YCHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUN pAL. DTUIEH W MPOIUJIEH — MPOCTEUIINE MPEICTABUTENN ATKECHOB:
¢u3nueckue M XUMHYECKHE CBOMCTBAa (pEakUUu TUAPUPOBAHUS, T[aJOT€HUPOBAHUS, TUAPATALMH, OKHUCICHHS U
MOJINMEPHU3ALIMH ), TOTyYEHHE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merwnOyraaues-1,3: CTpoeHHE, BaKHEWIIME XUMHUYECKHE CBOMCTBa (peakuus
nosimMepu3anui ). [lonydeHrne CHHTETHUECKOTO KaydyyKa U PE3UHBI.
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AJNIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUSI, TOMOJOTHUECKUU psAl. ALETWIEH — MNPOCTEHIIUN MpeaCTaBUTENh
aJKWHOB: COCTaB, CTpOeHUE, (U3UYECKHME M XUMUYECKHE CBOMCTBA (peakiMu THUIPUPOBAHHUS, TaJOTEHUPOBAHMS,
TUApATAIIHU, TOPEHUS ), IOTyUYE€HUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QuU3MUECKME UM XUMHYECKHE CBONCTBA (peakUUu TallOTeHUPOBAHUA U
HUTPOBAHMSI), MOJIyYEHUE U MPUMEHEHHE. 10ayon: cocmaes, cmpoenue, uauieckue u Xumudeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOdyueHue u npumeHenue. TOKCHYHOCTh apeHOB. ['eHeTHyeckas CBSI3b MEXKIY
YIJIEBOAOPOIAMU, MPUHAIIEKAIMMH K PA3JIUYHBIM KIIACCAM.

[Ipuponnble HWCTOYHUKU YyrieBoAopoAoB. I[lpuponnsli ra3 u mnomyTHele HepTaHble ra3pl. Hedtr u  eé
npoucxoxaeHue. CrnocoObl mepepaOOTKH HEPTU: TNEPEroHKa, KPEKUHT (TEPMUUYECKUM, KaTaTUTUYECKHUM), MHUPOIH3.
[IponykThel mepepabOTK HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITY. KaMeHHBIN yroiab U MPOIYKTHI €T0
nepepadoTKu.

DOKCIEepUMEHTAJIbHBIE METOJbl M3YYEeHHUSl BEIECTB U WX MPEBpallleHUH: O3HaKOMJIEHHWE C oOpasllaMu IulacTMacce,
KaydykoB #  pe3uHbl, koiekiuu «Hedts» wu  «Yromp», MoJenupoBaHHE MOJIEKYJ  YIIEBOJIOPOJIOB U
rajioreHONPOU3BOIHBIX, POBE/ICHNE NPAKTUYECKON pabOThI: MOMYYEHUE ITUIICHA U U3YYEHHUE €T0 CBOMCTB.

Pacu€rHbie 3anaum.

Boluncnenus mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bE€Ma, KOJUYECTBA HCXOAHOTO BEIIECTBA WIH
MPOJIYKTa PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUHN).

Kucsiopoaconep:kammue opraHmyeckue coeJIMHeHUs

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTPOCHHE, (PU3NUECKUE U XUMHUUECKUE CBOMCTBA (peakiuu
C aKTUBHBIMU MeETaJUIaMH, TaJOr€HOBOAOPOJAaMHU, TOpEHHE), MpUMEHEHUEe. BogopoJHbIe CBSI3M MEXIY MOJIEKYJIaMu
crupToB. JIeNCTBHE METAHOJIA U OTAHOJA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble COUPTHI. OTUICHIJIMKOJIb W TJMIEPUH: CTPOCHHE, (PU3NUECKHEe U XUMHUYECKHE CBOMCTBa
(B3aumoeiicTBUE CO WIEJIOYHBIMU MeETaJylaMU, KauyeCTBEHHasi pPEeakids Ha MHOTOAaTOMHbIe cnupThl). JleiicTBue Ha
Opranu3M 4enoBeka. [[puMeHeHne riuiuepuHa U 3TUICHTJIMKOJIS.

deHou: CTpOeHUE MOJIEKYIbI, (PU3UYECKHE U XUMHYECKUEe cBocTBa. TokcuuHOCTh PeHouna. [Ipumenenue denomna.

Anpaerunipl U kemonsl. DopManblIeTu, aleTallbJIeTUl: CTpoeHne, (PU3NYECKUEe U XUMHUYECKHUE CBOMCTBA (peakiuu
OKHUCJICHUS W BOCCTAHOBJICHUS, KAUECTBEHHbBIEC PEAKIUN), TOJyYCHUE U TPUMEHEHHUE.
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OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbiHAsA U YKCYCHasi KUCIOTHI: CTpOeHue, (PU3NYECKHUE U
XUMUYECKHE CBOMCTBa (CBOMCTBa, OOIIME AJi Kjiacca KHUCIOT, peakius 3TepuduKaluu), MOJy4eHHEe U MPUMEHEHUE.
CreapuHoBasi M OJIEMHOBas KHUCJIOTHl KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. MbUla Kak COJIM BBICIIHX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEEe IEUCTBUE.

Cnoxnbie 3(Upbl KaK NpOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponu3 crnoxubix 3¢gupoB. Kupel. ['uaponus Kupos.
[Tpumenenue xupoB. buonornyeckas poiapb KUPOB.

VYrneBonabl: cocTaB, KilacCHU(PUKAIMS YIJIEBOAOB (MOHO-, JU- W monucaxapuiasl). [Noko3a — mnpocrenmuit
MOHOCAXapuj: OCOOCHHOCTU CTPOCHHSI MOJEKYIbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA (B3aUMOJIEHCTBUE C
rugpokcuaom Meau(Il), okucienne aMmMuadyHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIeHHE, OPOKEHUE TIIOKO3HI),
HaxO0XJICHUE B IPUPO/Ie, IPUMEHEHHE, Onosiornueckas poib. @orocunre3. OpykTo3a Kak U30MeEP TIHOKO3HI.

Kpaxman u nemitono3a kak npupojiHbie nojuMepbl. CTpoeHHe KpaxMala U 1euTioao3bl. DUu3ndyeckre 1 XUMHUUECKUe
CBOMCTBa Kpaxmaia (TUIpOJIN3, KaueCTBEHHAs PEAKIUs C HOJIOM).

DOKCIEepUMEHTAJIbHbIE METOJAbl M3Y4YEHHUs BEIIECTB U WX MpEeBpalleHUil: MpoBeAcHUE, HAOIIOAECHUE U OMUCAHUE
JI€EMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIE PEAKIMM OJHOATOMHBIX CIHPTOB (OKUCJIEHUE 3TaHOJIA
okcugoM meau(ll)), MHOroaroMHbBIX CHUPTOB (B3auMojelicTBUE riaulepuHa ¢ ruapokcuaom wmenu(ll)), ampaerumgon
(okucneHue aMMHaYHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom meau(ll), B3aumopeiicTBue kpaxmaia ¢ HOJOM),
MPOBEJICHUE MPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnbie 3anaun.

Boluncnenus mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, o0bEéMa, KOJIUYECTBA HCXOAHOTO BEIIECTBA WIN
MPOJIYKTa PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUHN).

A3oTcoziepKale OpraHnuecKkrue COeIMHECHMUS.

AMHMHOKHUCIIOTHI Kak aM(oTepHble opraHndeckue coequHenus. duznueckue U XUMUYECKHUE CBOMCTBA aMUHOKHUCIOT
(na mpumepe rnunuHa). buonornyeckoe 3HaueHUEe aMUHOKUCTOT. [lenTuast.

benku kak npupoaHbie BEICOKOMOJIEKYIISIpHBIE coennHeHus. [lepBuunas, BTOpu4Hasi U TpETUYHASL CTPYKTypa OEIKOB.
XUMUYECKHE CBOMCTBA OENKOB: THUIPOJIN3, IEHATYpAIUsl, KAYECTBEHHbIC PEAKIIUU HA OCJIKU.

OKCIEpUMEHTAJIbHBIE  METOJbl M3YYEHHUSI BEHIECTB U WX MpeBpallleHUui: HaOJII0JIeHHe W ONHUCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalys OeJKOB MpU HATPEBAHUH, IIBETHBIC PEAKIINU OEIKOB.
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BbicokoMmoJieKy IsipHbIe COeIUHEHU S

OCHOBHbBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIECHb
MOJINMEPU3ALMH, CPEIHsAd MoJeKyaspHas Macca. OCHOBHBbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COECIWHEHUN —
MOJIMMEPU3ALHMS U TIOTUKOHACHCAIHS.

DKCHEepUMEHTAIIbHBIE METO/bl U3YUYEHHUsI BELIECTB U MX MPEBPALECHUIN: O3HAKOMJIEHHE C 00pa3laMu MPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNpEeaIMETHBIX CBSA3EH NPH M3YYEHHHM OPraHMYecKorM XuMuM B 10 Kimacce OCyIIECTBISIETCS 4epes
UCTIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATUH, TaK U TOHATUH, SBISIOMINUXCS CUCTEMHBIMU JJIS1 OTACIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmuMe ecTecCTBEHHO-Hay4YHbIE IMOHATHA: SIBJICHHE, Hay4yHbId (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHaJIU3, CHHTE3,
KJ1accu(uKanus, IEpUOJUIHOCTb, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOAECIHUPOBAHUE.

®duznka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb, BEUIECTBO, TEJO, 00BEM,
arperaTHO€ COCTOSIHHE BEIIeCTBA, PU3NYECKHUE BEIMYMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BelleCTB B Oopranu3Me, (POTOCHHTE3, OMOJIOTMYECKA AKTHUBHBIC
BelecTBa (0€sKH, YriieBObL, KUPbI, (HEPMEHTHI).

['eorpadusi: MuHepaibl, TOpHbIE TOPOABI, OJIE3HBIE NCKOMIAEMBIE, TOILJIMBO, PECYPCHI.

TexHonorusi: NUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHUTAaHMS, MOIOLUIUE CPEICTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE MPenapaThbl, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XMMHWU HA BA30BOM VYPOBHE
CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI
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OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOEHHUSI OOYYAIOIIMMHCS MPOTPAMM CPEIHETO OOIero
oOpazoBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM W TNpeaAMeTHbIM). HayuHo-meToan4eckod OCHOBOM st pa3paboTKu
IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI MPOTpaMM CPEIHETO OOIIero 0Opa30BaHUS SIBISETCS CUCTEMHO-AESTEIbHOCTHBIN
MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM TOJXOJIOM B CTPYKTYpE JIUYHOCTHBIX PE3YJIbTATOB OCBOCHUS
npeamMera « XuMHUs» Ha YPOBHE CpETHEr0 o01Iero 00pa30BaHUs BhIJEICHBI CJIEIYIONIUE COCTABIISIIONINE:

OCO3HaHHWE OOYYaIOIUMHCS POCCUUCKON TPaKIaHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CAMOOIPEACIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUEHHUIO;

[[€JICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTU HAa OCHOBE KIIFOUEBBIX IIEHHOCTEW U UCTOPUUECKUX
Tpaauuuii 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH AESATEIBHOCTH II€HHOCTHO-CMBICIIOBBIMHU
YCTaHOBKaMH, MPUCYIIUMU LIEIOCTHON CUCTEME XMMHYECKOTO 00pa30BaHMUs;

HaJU4Yue MPaBOCO3HAHUS HKOJIOTUUECKON KyIbTYphl U CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE TIIaHBI.

JIuyHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHsS» JIOCTUTAIOTCS B €IMHCTBE Y4EOHOM M BOCIHUTATEIHHOU
JEATeIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COIMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU U
WJealaMd POCCHMCKOTO TpaXJaHCKOTO OOIINEeCTBa, MPUHATHBIMH B OOIIECTBE HOpPMaMH W TMpaBUJIaMH TIOBEICHUS,
CIOCOOCTBYIOIIMMH MPOIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUSI U HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00 y4aIOIUXCH.

JluyHOCTHBIE PE3ynbTaThl OCBOCHUS MpeAMEeTa «XHUMHS» OTpakaroT chOPMUPOBAHHOCTH OIbITA MO3HABATEIHHOU U
MPAKTUYECKOMN AESATEILHOCTU 00YUYAIOIINXCS MO pealiu3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTU:

1) rpaaaHCKOrO BOCIIMTAHMS :

OCO3HAHUS O0YYAIOIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHHUS O COIMAIbHBIX HOPMAaX U MPaBUIIaAX MEXKIUYHOCTHBIX OTHOIIEHUM B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IESITENBHOCTH MPU CO3JAHUU YUYEOHBIX MPOEKTOB, PEHICHUU YUEOHBIX U
MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTU MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTUX NPU aHAIN3E Pa3IUYHbIX
BUJIOB YUYEOHOM JI€SITENHHOCTH;
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o)

2) IATPHMOTUYECKOI0 BOCTIUTAHUA

LIEHHOCTHOT'O OTHOLIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACIIEIMI0 OTEYECTBEHHON XMWY,

YBaXKEHHMSI K MPOLECCY TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, UYTO
JOCTH)KEHUSI HAyKH €CTh pe3yJdbTaT JUIMTENbHBIX HAOMIOJAEHUN, KPOMOTIMBBIX HKCHEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

WHTEpeca M IM03HABaTEJIbHBIX MOTHBOB B MOJYYEHUH M TMOCJIEAYIOIIEM aHaiu3e HHGOpMalUh O MepeOBBIX
TOCTHKEHUSIX COBPEMEHHOW OT€UYECTBEHHON XUMHUM;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHMS, 3STUUYECKOI0 TOBEICHUS,

CIIOCOOHOCTU OlLIEHUBATh CUTYallud, CBS3aHHBIE C XMMUYECKUMU SBICHUSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
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OpPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHHE U MOCTYIKH CBOMX TOBApHILEH C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHE MOCIIEICTBUM 3TUX ITOCTYIIKOB;

4) popMuUpOBaHHS KYJbTYPBbI 310POBbi:

MOHUMAaHUs LIEHHOCTEN 30pOBOrO M 0e30MacHOro odpasa >KM3HU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHOMY (pU3MUYECKOMY U IICUXHUYECKOMY 3[I0POBbIO;

coOoIeHUsT TpaBwil 0€30MacHOro oOpalieHusl C BEIIECTBAMU B OBITY, MOBCEJHEBHOW XW3HU U B TPYIOBOM
NesATENbHOCTH;

MOHUMAaHUSI LEHHOCTH MpaBWI HWHAWUBUAYAJIBHOIO M KOJUIEKTMBHOIO O€30MacHOr0 NOBEACHHS B CHTYalUsX,
YIPOKAIOIIMX 3I0POBBIO U )KM3HU JIIOAEH;

OCO3HAHMSI IOCTEACTBUI U HENPUATHS BPEIHBIX IPUBBIYEK (YIIOTPEOJIEHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) TpyaA0BOro BOCIMTAHMS:

KOMMYHHKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HUCCIEIOBATENbCKON JEATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM,
TBOPUYECKOW U JPYTUX BUJIAX JAESITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3a7ad COLMATbHOW HANPABIEHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);
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MHTEpEeCca K MPAKTUYECKOMY H3YUYEHHUIO MPOQPECCUd pa3lIMYHOTO pPOJa, B TOM YHUCJIE HA OCHOBE NPUMEHEHUS
MpPEeAMETHBIX 3HAaHUM MO0 XUMUH;

YBaXEHUS K TPYLY, JIOISIM TPYAA U PE3ysbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY HWHIMBUIYaJIbHOM TpaekTopuu oOpa3zoBaHus, Oynymieil mnpodeccun u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
norpedHoCcTeN 0011EeCTBA;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

HKOJIOTMYECKH LEIECO00Pa3HOro OTHOLIEHHUS K IPUPOJIE, KaK UCTOYHUKY CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

MOHUMAaHMS TJI00AIBHOIO XapakTepa HKOJIOTHYECKUX MPOoOIeM, BIUSHUS SKOHOMUYECKUX MPOLECCOB HA COCTOSTHUE
MPUPOAHON U COLMAIBHOM CPEJIBL;

OCO3HAHMSI HEOOXOJMMOCTH MCIOJB30BAHUS JOCTHKEHHA XHMHHM JJIS PEIICHHUs BONPOCOB PalMOHAIBHOIO
MPUPOAOIIOIB30BAHUS;

AKTHUBHOTO HEINPUATHS NEUCTBUM, NPUHOCSILIMX BpEI OKPYKAKOWIEH INPUPOTHOM CPEAE, YMEHHsS NPOrHO3UPOBATH
HEOJIaronpUsATHBIE HKOJIOTMUECKUE TTOCIEACTBUS IPEANPUHUMAEMBIX AEHCTBUI U MPEJOTBPAILATh UX;

HaJIW4YUs Pa3BUTOTO SKOJIOTMYECKOTO MBIIICHHS, SKOJIOTMYECKOW KYJIbTYpPBhI, ONbITA AESATEIBHOCTH 3KOJOTUYECKON
HaIlpaBJICHHOCTH, YMEHHS PYKOBOACTBOBAThCS MMHU B IO3HABATEIbHON, KOMMYHHMKAaTUBHOM M COLMAJIBHOM MpaKTHKE,
CIIOCOOHOCTU U YMEHHUSI aKTUBHO IPOTUBOCTOSITH UAEOJIOTUU XeMO(pOOUH;

7) UEHHOCTH HAYYHOI'0 IMTO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOU
MPaKTUKY;

NOHUMAaHUs CHeUU(PUKN XMMHUU KAaK HayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU PALHMOHAIBHOTO HAYYHOTO
MBIIIJIEHUS, CO3aHUM LEIOCTHOTO MPEJACTAaBICHUS 00 OKpPY)KAIOIIEM MHpE KaK O €IWHCTBE MPUPOJBI U 4YEJIOBEKa, B
MO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHUH NPOo0JIeM COXPAaHEHUs IPUPOJHOTO PABHOBECHS;

yOEeXXKIEHHOCTH B 0CO0OM 3HAYMMOCTM XWMHHM IS COBPEMEHHOW UUMBHIM3AIMU: B €€ TYyMaHUCTUYECKOU
HAIPaBJICHHOCTH U BaKHOM pPOJM B CO3JaHUU HOBOW 0a3zbl MaT€pUaIbHON KYJIBTYpbI, PELIEHUU TIOOATBHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPreTHUUECKOM, MUIIEBOM M SKOJOTMUYECKOM O€30MacHOCTU, B
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Pa3BUTHH MEIWIIMHBI, OOECIIEYCHUHN YCIOBUN YCIEIIHOTO TPYJa M IKOJOTHYECKH KOMMDOPTHON KU3HU KaKIOTO WICHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TMOHUMAHHS CYINTHOCTH METOJIOB IO3HAHMS, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIMIOCOOHOCTH HCIIOJIH30BaTh TOJydYaeMble 3HAHUS /I aHaIW3a W OOBSICHECHHS SBIICHUW OKPYXAIOMIET0 MUpa U
MPOUCXONAIMNX B HEM W3MEHEHWH, YMEHHUs JellaTh OOOCHOBaHHBIC 3aKITIOYEHUS HA OCHOBE HAYYHBIX (AKTOB H
UMEIOIIUXCS JaHHBIX C TEJTbI0 TIOYYSeHHS IOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIIBHO WCIOJIB30BATh XUMHUYECKUE 3HAHUS JIJIS PEIICHUS MPOOJEM B PEATBHBIX KU3HEHHBIX
CUTYaIUsX;

WHTEpEca K TO3HAHUIO U UCCIIEA0BATEILCKON IEATeTLHOCTH,

TOTOBHOCTH Y CTIIOCOOHOCTH K HETIPEPHIBHOMY O00OPa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY TIOJTYICHHIO HOBBIX
3HAHWH 110 XUMHUH B COOTBETCTBUH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B pa3IuyHbIX cepax npodhecCuoHaIbHON NesITENbHOCTH.

METANPEIMETHBIE PE3YJIBTATbI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUSI YUeOHOTO IpeaMeTa « XUMUs» Ha YPOBHE CPEIHEro oOIero oopa3oBaHus
BKJIFOYAIOT:

3HaUMMbIe Ui (POPMHUpPOBAaHMSI MHPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCHUIUIMHAPHBIE — (MEXIPEIMETHHIE)
OOLIEHAayYHbIE MOHATHS, OTPAKAIOIIHME LIEIOCTHOCTh HAYYHOW KAPTUHBI MHpa M CHEUU(HKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, 3HEPIHs, SBJICHHE, IPOLECC, CUCTEMAa, Hay4dHbId (axT,
MPUHLINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEI0BaHUE, HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE YyueOHble ICHCTBUS (MO3HABaTElIbHbIE, KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), OOECHEUYUBAIOLINE
(dopmupoBaHue (YHKIIMOHAIBHON IPaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIIMU 00YyJarouuxcs;

CIIOCOOHOCTh 00YYaIOLIMXCS MCIOJb30BaTh OCBOEHHBIE MEXIUCLUUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHMS MU
YHUBEpCAJIbHbIE YUeOHbIE I€UCTBHS B IO3HABATEIBHON U COMAIbHON MPAKTHKE.

MeranpenMeTHbIE  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHHE YHUBEPCAIbHBIMA  yYE€OHBIMM  I103HaBaTEJIbHBIMU,
KOMMYHUKAaTHUBHBIMH U PETYJISITUBHBIMU ACHCTBUSAMU.

OBiajgeHne yHMBepPCAJIbHBIMU Y4eOHBIMH O3HABATEIbHBIMH JAeHCTBHAMM:
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1) 6a3oBbIe JJOrHUYECKHE TEHCTBHUSA:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OMpEeNeNATh IENN JEATeNbHOCTU, 3aJiaBasi MapaMeTpbl U KPUTEPUH HUX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTaThl
NeSTEIBHOCTH C MOCTaBICHHBIMU LIEIISIMU;

UCIIOIb30BaTh MPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIAEISATH XapaKTepHbIE MPU3HAKHU
MOHSATUA U YCTAaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBACHEHUS OTACIIbHBIX
(aKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH JJIsI KJIACCU(PUKAIIMKI BEUIECTB U XUMUYECKUX PEAKIIUi;

YCTaHABJIUBATh MPUYMUHHO-CIEACTBEHHbBIE CBSI3H MEXKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJCHUS (MHAYKTUBHBIC, NEAYKTHUBHBIC, MO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTU H
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOIb3yeMbl€ B XUMHUHM CUMBOJIMYECKHUE (3HAKOBBIC) MOJENH, MPE0OPA30BLIBATH
MOJIEIbHBIE MPEACTABICHUS] — XUMUYECKUN 3HAK (CMMBOJ) AJIEMEHTa, XUMHuYecKas (opmylia, ypaBHEHUE XUMHUYECKOU
peakiMu — MpU pEUICHUH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3aJlay, MPUMEHITh HA3BAHHBIE MOJCIIbHBIC
MIPEACTABICHUS JIJIsl BHISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TEHCTBUS:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIUii;

dbopmynupoBaTh [EJIM U 3aJa4d  HCCJIEJOBAHUS, UCIOJb30BAaTh IOCTABJICHHBIE M  CAMOCTOSITEIHHO
chopMylIUpOBaHHBIE BOMPOCKHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI sl POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HAaBBIKAMM  CAMOCTOSITEJILHOTO  TUIAHUPOBAHUST U MPOBEACHUS  YUYCHHYECKUX OSKCIEPUMEHTOB,
COBEpPIICHCTBOBATh yMEHHUs HaOMIOAaTh 3a XOJOM IIpoliecca, CaMOCTOSITEbHO MPOTHO3UPOBAThH €ro Pe3yibTar,
dbopmynupoBath OOOOIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIEAOBaHUS, COCTABIATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

npuoOpeTaTh OMBIT YUYEHUYECKON MCCIIeIOBATENILCKON M TMPOEKTHOM JEATEeIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IuYHbIX METOJ0B
TTO3HAHMUS.
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3) padora ¢ uHpopManmeii:

OPUEHTUPOBATBHCS B PA3NTMYHBIX HCTOYHHMKAX HHGPOpMaLMK (HAy4YHO-IOMYJISIpHASL JIMTEpaTypa XHUMHUYECKOTO
collep KaHMsl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHAIM3UPOBAaTh MH(DOPMALKIO Pa3IWYHBIX BUAOB U (HOPM
IIPEICTABIICHUS, KPUTUYECKHU OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dhopMyIHpoOBaTh 3aPOCH U MMPUMEHSTh pa3INYHbIE METObI IPU MOUCKE U 0TOOpe MH(OpMaLINK, HEOOXOUMOMN IS
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

PUOOPETATh OMBIT MCHOJB30BAHMS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH W Pa3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJIbHYIO (DOpMy MpeacTaBieHUs MHPOpPMAUH (CXEMBbl, IpapUKH, TUArpaMMbl,
TaOJIMILIBI, PUCYHKH U JPYTHE);

UCIIOJI30BaTh HAYYHBIM $3BIK B KauyeCcTBE CpEACTBA NpU paboTe € XUMHUYECKOHM HHPOpMaluen: NPUMEHSThH
MEXIpeIMETHbIE ((PU3NYECKHE U MAaTEMaTHYECKHE) 3HAKU U CUMBOJIBL, (DOPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BbIBATH 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OBiajgeHne yHMBepCaIbHBIMU KOMMYHHUKATHBHBIMH J1eHCTBUSIMH

3a/1aBaTh BOMNPOCHI MO CYHIECTBY OOCYXIaeMOl TeMbl B XOJ€ Juajiora W/WiW IUCKYCCHUHU, BBICKAa3bIBaTh HJIEH,
(opMyIMpOBaTh CBOU MPEMJIOKEHHS] OTHOCUTENBHO BBIIIOJHEHHS MPEJIOKEHHOM 3a1a4H;

BBICTYNaTh C MpPE3EHTAMEN pe3yJbTaTOB IO3HABATENIBHOM JI€SITEIbHOCTH, IOJYYEHHBIX CaMOCTOSATEIBHO WU
COBMECTHO CO CBEPCTHHKAMH IPH BBINOJHEHUH XUMUYECKOIO 3KCIEPUMEHTA, MPAKTHUYECKOW padOThl MO UCCIIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEUIECTB, pealu3aluy y4eOHOro MpoeKTa U (pOpMYIHPOBATh BBIBOJBI 110 pe3yibTaTaM MPOBEAEHHBIX
UCCJIEI0BAaHUN MMyTEM COTJIACOBAHUS MO3UIUI B X01€ 00CYX ICHHUSI 1 OOMEHAa MHEHUSMH.

OBiajgeHue yHMBEPCATbHBIMHU PeryJSTUBHBIMU AeHCTBUAMM:

CaMOCTOSITEIBLHO TUIAHUPOBATh U OCYLIECTBIISATH CBOIO MO3HABATEIBHYIO ACSITENBHOCTD, ONpeaesssd e€ Lelid U 3a/1auH,
KOHTPOJUPOBATh U MO MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATH IMPEIJIaraeMblil alrOpUTM JAEUCTBUIl NMPHU BBINOJIHEHUU
y4eOHBIX U UCCJEA0BATENbCKUX 3a/ad, BbIOMpaTh HamOosee 3((PEKTUBHBIN COCO0 MX PEIIeHHs ¢ YYETOM IMOIYYEHUS
HOBBIX 3HAHHUM O BELIECTBAX U XUMUYECKHUX PEAKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH E€ATEIbHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.
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HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

IIpenmeTHbIE pe3ynpTaThl OCBOEHUS Kypca «OpraHudeckass XUMUsD» OTPaKaroT:

c(OPMHPOBAHHOCTh MPEJACTABICHUN O XMMHUYECKOM COCTAaBISIOUIEN E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POIU
XUMUU B TO3HAHUM SIBJICHUI TPUPOJbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMUMOM JJIsl PEIICHHs] NPAKTUYECKUX 3a7a4 M 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHON CpEE;

BJIaJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOPasl BKIFOYAET: OCHOBOIOJIAralolUe MOHATUS (XUMUYECKUNA SJIEMEHT,
aToOM, DJJIEKTpOHHas 000JIouKa aroma, MOJEKyJla, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, XHMHUYECKAs CBS3b,
CTpyKTypHasi (opmyina (pa3BépHyTas U COKpalIEHHas ), MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00bEM, YIIEPOIHBIA CKETIET,
(yHKUMOHANBHAS TPyNIa, pajuKall, U30MEpHUs, H30MEPbI, TOMOJIOTMYECKHUI Psii, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPO U
a30TcoJiepKalllie COEAMHEHMSI, MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U
3aKOHBl (TE€OpHsI CTPOECHMsS oOpraHmyeckux BemectB A. M. byrnepoBa, 3akOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XUMHH; MHMPOBO33DEHUYECKHE 3HAHUA, JIEKAIlMe B OCHOBE IIOHMMAaHUs
MPUYUHHOCTUA U CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWMCTBAaX, COCTABE, MOJYYEHHH U
0e301acHOM HCIIO0Ib30BaHNU BAKHEUIINX OPIraHMYECKUX BEIECTB B OBITY U IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMH BBISIBISITh XapaKTepHblE MPU3HAKKA MOHSATUM, YCTAHaBIMBATh MX B3aUMOCBS3b,
UCIIOB30BaTh COOTBETCTBYIOIIME IIOHATUS IIPU ONMCAaHWM COCTaBa, CTPOEHUS M IPEBPAIICHUM OPraHUYECKHUX
COCJIMHCHUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOIB30BATh XUMHUYECKYI0 CHUMBOJMKY JJIs COCTABJICHHS MOJEKYISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalIEHHOW) (OpMyn OpraHMYECKUX BEIIECTB M YpPaBHEHUNW XMMHUYECKUX pEaKIuH,
W3TOTaBIMBATh MOJENIHM MOJEKYJ OPraHWYECKHUX BEIIECTB ISl WIIIOCTPALMM HX XUMHUYECKOTO M IPOCTPAaHCTBEHHOTO
CTPOCHHS;

c(hOPMHPOBAHHOCTh YMEHU YCTAHABIMBATH MPUHAJIEKHOCTh U3YyUYEHHBIX OPIaHUYECKUX BELIECTB IO UX COCTABY U
CTPOEHUIO K OIpPEAeNIEHHOMY KIIAcCy/TpyIIe COeAUHEHUI (YyIJIeBOAOPOAbI, KUCIOPOA M a30TCOAEpPKALIUE COCIUHEHUS,
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BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS), /1aBaTh UM Ha3BaHUsA Mo cucteMaruueckoil HomeHknatype (IUPAC), a Taxxke
MPUBOJUTH TPUBHATbHBIE HA3BaHUS OTACJIBHBIX OPTAaHUYECKUX BEIIECTB (3TUJIEH, MPOMUJIEH, alleTUICH, STUJICHTJTUKOIb,
ruiepud, Qenois, dopManpaerui, ameTanbAerujl, MypaBbUHAs KUCIOTA, YKCYCHas KHCJIOTA, OJICMHOBAasi KHCJIOTA,
CTeapuHOBas KUCJIOTa, I0K03a, PpyKTO3a, Kpaxmal, IeUII0I03a, TJIUIINH);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACNISATh BUJIBI XUMUYECKOW CBSI3U B OPraHUYECKUX COCTUHEHUSX (OJUWHApPHBIE U
KpaTHBIE);

c(hOpMUPOBAHHOCTb YMEHHUSI IPUMEHATH MOJIOKEHUS TEOPUU CTPOSHUSI Oprannueckux BemectB A. M. Bytieposa ais
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3UUYECKUE U XUMHUYECKHUE CBOMCTBA THUIMUYHBIX
MpeACTaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIUJIEH, alleTUIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, OeH30/1, METaHOJ, 3TaHOJ, STUJICHIJIMKOJIb, TIULEpPUH, (EHOJ, aleTaableruj, MypaBbUHaAs U
YKCYCHAsl KHUCIIOTHI, TJI0K03a, Kpaxmal, LEeJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXKly HUIMU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIINI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (hOpMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIEBOJOPOJHOTO ChIpbs (HEPTh, MIPUPOIHBIN ra3, YroJib),
crocoObl UX MepepadOTKU U MPAKTUYECKOE MPUMEHEHUE MMPOAYKTOB MEPEePadOTKY;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJIUTH BBIUMCICHUS] MO XMMHYECKUM YpPaBHEHHUSIM (MaccChl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJTUUYECTBY OJIHOTO M3 MCXOJHBIX BEIECTB
WJIU TIPOJIYKTOB PEAKIIUHN );

c(hOpMUPOBAHHOCTh YMEHUHN BIaJAETh CUCTEMOM 3HAHUU 00 OCHOBHBIX METO/JaX HAYYHOTO MO3HAHUS, UCTIOJIb3yEMBbIX
B XMMUM TNPU U3YYCHUU BEIIECTB U XUMUUYECKHUX SIBJICHUU (HAOIIOJIEHHE, U3MEPEHHE, DKCIIEPUMEHT, MOJIETUPOBAHUE),
UCIIOIb30BaTh CUCTEMHBIC XWMHUYECKHWE 3HAHUSA [JIsi MPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh yMEHUU COONIOAATh TMpaBWia TMOJb30BAHUA XUMHUUYECKOM TmocyAo U J1abopaTOpHBIM
o0Opy/lIOBaHMEM, a TakKKe IMpaBuUiia OOpallleHUs] C BEUIECTBAMU B COOTBETCTBUU C HHCTPYKLUMSIMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN IKCTIEPUMEHT (MPEBPAILCHUS] OPraHUYECKUX
BEILIECTB IIPU HATrPEBAHUMU, MTOTYUCHUE FTUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMHA OPTaHUYECKUX BEIIECTB,
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AeHaTypanusi OEITKOB MPU HarpeBaHWHM, [[BETHBIC pEeaKIUU OETKOB) B COOTBETCTBUU C IMPaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpalieHnd ¢ BeHIeCTBAMH M JaOOpPaTOpPHBIM OOOpYAOBAaHUEM, TPEACTABIATH PE3YAbTAaThl XHUMHUYECKOTO
OKCIIEPUMEHTa B (JOpME 3alliCH YpaBHEHHH COOTBETCTBYIOIIMX peakiuil U (HOpMyIHpOBaTh BHIBOJIBI Ha OCHOBE ATHX
pe3yIbTaToB,;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUECKH aHAIW3UPOBATh XUMHUYECKYI0 HH(POPMAIUIO, MOTyYaeMyl U3 pa3HbIX
MCTOYHUKOB (CpeAcTBa MaccoBoi nH(popmauuu, MHTEpHET U IpYyrux);

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOAATH MPaBUIA KOJIOTHYECKH 1[EIECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
ACSTENTPHOCTH B IENSAX COXPAHEHHS CBOETO 370POBbSI M OKPYXKAIOLIEH NPUPOIHONW Cpenbl, OCO3HaBaTh OMACHOCTH
BO3/ICICTBHSI HA JKUBbIE OPTaHU3MBI OTPEACIEHHBIX OPTraHUYECKUX BEIIECTB, MOHUMast cMbica mokaszarens [1IK, moscHaTs
Ha IIpUMEpax crocoObl YMEHBIICHHS U MPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHUS HA OPTaHU3M YEJIOBEKa;

s 00ydYaroluXcss ¢ OTPaHHYEHHBIMH BO3MOXKHOCTSIMU 3[0POBBSI: yMEHHE MPHUMEHITh 3HAHUA 00 OCHOBHBIX
JAOCTYTHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUH;

JUISL CJIETIBIX M CJIA0OBUASIIMX 00YYAIOUIMXCS: YMEHUE UCIIOJIB30BATh PEIbe(HO-TOUEUHYIO cUCTEMY 0003HaueHui JI.
Bpaiing nns 3anucu XuMU4ecKux Gopmyi.
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KoanuyectBo 4yacos DJIEeKTPOHHbIE o=

HanMeHoBaHMe pa3je/ioB U TeM (uudposrbie) = ::

Ne i/ KonTpoabnbie | IlpakTnueckue *
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE =

padoThI padoThI @

pecypcsl o

B

T

Pa3nes 1. Teoperudyeckne 0OCHOBBI OPraHN4YeCKOi XUMHUH =
=]

IIpeamer opranndeckoit xumuu. Teopust htps://ushi =

. https://ushi.ru 0

1.1 CTPOEHUS OPTraHNYECKUX COEIMHEHUH A. 3 hits://resh.cdu.ru E
M. Byrneposa 3

Hroro no paszneny 3 ‘E-
[=]

Paznen 2. YraeBogopoabl =
https://ushi.ru E

2.1 IIpenenbHbIE yriIeBOIOPOIbI — AJIKAHBI 2 hitps://resh.cdu.ru g
29 Henpenenbubie yriieBoIOpOIbI: AJIKEHBI, 6 1 https://ushi.ru E
' AJIKAJUECHBbI, AJIKUHBI https://resh.edu.ru z
£

https://ushi.ru -4

2.3 ApomaTuyeckue yrieBo0poabl 2 hitps://resh.cdu.ru .
z

24 IIpupoHbIE UICTOYHUKH YTIIEBOIOPOIOB U 3 1 https://ushi.ru =
' X HepepadoTKa https://resh.edu.ru -
&

Uroro no pazgeny 13 E
e

Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeJuHeHNs 9
L)

https://ushi.ru a

3.1 CrpTet. Dexon 3 https://resh.edu.ru E
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Anppaerunpl. KapOOHOBBIE KUCTOTHI. https://ushi.ru =
3.2 7 1 -
Crnoxuble 3¢upbl https://resh.edu.ru £ 5
- m
33 VITeBOILL 3 1 https://ushi.ru ; IE
: ICRON https://resh.edu.ru ::'._._. =
-
m
Utoro 1o pasaeny 13 &b
C -1
Pasnen 4. A3oTcoaepikaime opraHudeckue coeIMHeHust
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3 hutps: usbiou
https://resh.edu.ru
Hroro no paszneny 3
Paspnen S. BoicokoMoJieKkyIsIpHbIe COeIMHEHUS
https://ushi.ru
5.1 IInacrmaccel. Kayayku. Bonokna 2 hitps://resh.cduru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonnuyectBo 4yacos DJIeKTPOHHBbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Konrponbrivie | IMpakriieckite i[By‘leHI/lﬂ :61?al;onaTenLHue
padoThI padoThI pecypest
1 IIpeameT opraHU4eCKON XUMUH, €€ 1
BO3HHUKHOBEHNUE, Pa3BUTHE U 3HAUCHHUE
Teopus cTpoeHUsI OPraHu4YECKUX
2 coequnenuiit A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o KnaccupuKanuu
3 opraHuueckux Beects. HoMmeHnkinaTypa 1
(cucrematnyeckasi) ¥ TPUBHAJIbHbIC
Ha3BaHMs OPraHNYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, |
TOMOJIOTHUECKUN Psifg
5 MeraH u 3TaH — npocTEenIIne 1
IIPEICTAaBUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U NPONUIIEH — MPOCTEHIINE 1
IIPEICTAaBUTENH AJIKEHOB
2 [Tpaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yYEHHUE €TO0 CBONCTBY
Anxaguensl. byraguen-1,3 n
9 MeTunoyraauen-1,3. [lomydenne 1

CHUHTCTUYCCKOI'O Kay4yKa U pC3UHbIL
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AJIKHHEBIL: COCTaB U 0COOCHHOCTHU CTPOCHUH,

10 TOMOJIOTUYECKUM psasl. AUETUIEH —
MPOCTEHIIHIA TPEICTABUTENH AJTKHHOB

1 Brrurcnenus o ypaBHEHUIO XUMHUYECKOH
peakiuu

12 ApeHbl: 0eH30J1 U TOIY0JI. TOKCHYHOCTD
apeHOB

13 ['enernyeckas CBS3b YTIE€BOJAOPOIOB,
MPUHAJISIKANTUX K PA3TUYHBIM K1accaM
[TpupoaHbIe ICTOYHUKH YTIEBOAOPOIOB:

14 MIPUPO/IHBIN ra3 U NOMYTHEIE HEPTSIHBIS
ra3bl, He()Th U IPOAYKTHI €€ IepepaboTKu
[TpupoaHbIe ICTOYHHUKH YTIEBOAOPOIOB:

15 MIPUPO/IHBIN ra3 U NOMYTHEIE HEPTSIHBIS
ra3bl, He()Th ¥ TPOAYKTHI €€ IepepaboTKu

16 KouTponsHas paborta o pasaeny
«YTIIEBOOPOIBI»

17 [IpenenbHBIE OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHoJ. BomopoaHas cBs3b

18 MHOT0aTOMHBIE CIUPTHI: ITUIICHTITNKOIb U
TJIALEPUH

19 @DeHOoM: CTPOCHNE MOJICKYIIbI, PHU3UIECCKIE
Y XUMHYECKUE CBOMCTBA, MPUMECHECHUE

20 Anpaeruabl: GopManbIaeTU |
aleTaabIerua. AleToH

)1 OAHOOCHOBHEIE TIpe/IeNIbHBIE KAPOOHOBKIE
KHUCITIOTHI: MypaBbUHAS M YKCYCHAS

22 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KHCIIOTBD)

23

CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

24

MBp1ia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

25

CloxxHbIe 3(1)I/IpBI KaK IMpOU3BOJHBIC
Kap6OHOBBIX KHUCJIOT. FI/IZ[pOJ'II/IB CJIOXKHBIX

3¢upoB

26

XKupsl: THAPOIHM3, IPUMEHEHHE,
OnoJIOTHYECKast POJIb KHUPOB

27

VYrieBoabl: COCTaB, KIacCU(UKALIUS.
Baxkneiiue npeacraBuTeNu: TIII0K03a,
¢bpykTO3a, caxapo3a

28

KanMaJI " OCJIJIK0JIO3a KaK MPUPOJHBIC
MOJIMMCECPBI

29

KonrposnbHast pabora 1o pazaeny
«Kucnopoacoaepskaiye opraHnyecKue
COCIMHEHUS

30

AMUWHBI: METUIIAMUH U aHUJINH

31

AMUHOKHCIIOTHI Kak aM(pOTEpHbIC
OpraHMYECKUE COEIMHEHUS, UX
ouosornueckoe 3HaueHue. [lentuapt

32

benku kak npupoiHble
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33

OcCHOBHbBIC IOHATUS XUMUN
BBICOKOMOJICKYJIAPHBIX COCIMHEHUN

34

OcHoBHBIC METOJbI CHHTEC3a

M HIATHO-LNTEd A A

‘LMELIM LOUE IBETERgoT 8H Bradas yedroy] scusaniun edacdas oy cloHauesdsand g Hanadea -owat oHeirens)
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ﬂ Cosgano gemo-spoheil ¥Hheepcan kHoro Kodeeprepa Jokymewtos. MNonvas gepcHn He gobapndar 3toT wramn,

WA PRINT-DRIVER. RU

34

v

BBICOKOMOJICKYJIAPHBIX COCAUHCHUHU.
HJIaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME



http://www.print-driver.ru/order/?demolabel-ru

B

YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA3OBATEJIbBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 xknacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
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Axk1imonepHoe obuiectBo «M3narensctBo «IIpocBenienue»

A.M.Paneuxunii, Ilunaktuueckuii matepun 10-11 ,M., IIpoceemienue, 2023

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJA
EI'D - 2024 Xumusa Tunossle xK3aMeHalMOHHBIE BapuaHThl o pegakuueit [1.1O.

Hobpotuna, 30 BapuantoB, HanmonanrHoe oopazoBanue,M., 2024

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET
https://ushi.ru

https://resh.edu.ru
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