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yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YPOBHE CpelHEro o0mero oOpa3oBaHUs
pa3paborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
denepanbHOi 00pa30BaTENBbHON MPOrPaMMBI CpEIHEro OO0IIero o0pa3oBaHMUS
(®OIT COO), mpencraBieHHblx B  DenepadbHOM  TIOCYJapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu npenoaaBaHus
y4eOHOro mpeameTa «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Qenepanvy, pealU3yOIIMX OCHOBHBbIE OOpa3oBaTeNbHbIE MPOTPAMMBI, H
OCHOBHBIX TMOJOXeHUN «CTpaTeruum pa3BUTHS BocnuTaHus B Poccuiickoit
®denepanuu Ha nepuoa 10 2025 roxa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO00OB K pa3pabOoTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
coJlep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YEJIOBEeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJarommmxcsl Ha YPOBHE CPEIHETr0 OO0IIero oOpa3oBaHHsS CPEJACTBAMHU YUCOHOTO
npeaMera «XHMHS», COJNEPKAHUE M TNOCTPOECHHE KOTOPOIO OIpPENETEHbl B
nporpaMMme 1O XMMHUU C Y4ETOM CHeUu(pUKU HAyKH XUMHUHU, €€ 3HAYeHUs B
MO3HAHWU TPUPOJLI U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TaKXe C Yy4ETOM
o0mMX 1eJeldl M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT 0COOYyIO pOjb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHKE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpYKaroIlleM MHpPE KaKk O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO



TpyJa M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XHMHA KaK Hayka
co3ujaTelbHas, KaK Hayka BBICOKMX TEXHOJOTMM HampaBlieHa Ha pEIIeHHE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHEr0 OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHS B KU3Hb COLUYMA, MPOAOJDKEHUS
0o0pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuveckas xumuss» u «OOIlas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumun. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npeaMera 00ecrnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K H3yYEeHHI0O YydeOHOro marepuaja U 00yCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYyYaroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrjoM 3peHHs B mpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKHUX IMO3ULIHM,
riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 0OBICHSIONIENH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMN O BaXHEHIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKLUHSIX, UX CYLIHOCTH H
3aKOHOMEPHOCTAX MpOTEeKaHus jAomnoyiHseTrcss B kKypcax 10 um 11 knaccos



AJIEMEHTAMHU COJICPKAHUS, HUMEIOIUMHU KYJIbTYpPOJOTHUECKUA W MPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHA K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBATh WH(MOpMAIUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, pEeleHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHSL  M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI I MOHUMAaHUS
bunocodckux uaeH, Takux KakK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUNA MyTEM OSKCIEpPUMEHTa H
pelieHus MPOTHUBOPEUYUN MEXJIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmimaHe pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss MPUHIATHIE MNPOrpaMMON IO XUMHUHU MOJXOJbl K OIpPEIesICHUIO
COJECpKaHUS U TIOCTPOEHUS TMpeAMETa MpPeayCMaTpuBaroT (opMHpoBaHHUE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUWA, UMEKIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MHpOpMAIK, HEOOXOIUMBIX IJIsi MPUOOPETEHNUS OIbITa TPAKTUYECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenogaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeHEro o01iero 0opa3oBaHusi, IpU ONpeaeIeHUN
COZIEpKATEIIbHOW XapaKTepUCTUKU LeJIed H3YyYEeHHUS MpeAMETa HaIpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NESATEIbHOCTH Y€JOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C
METOAUYECKOU TOYKM 3PEHUS TAKOW IIOJAXOJ K OIPEHCIECHHUIO LEIEU W3yYEHUS
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMHU LIEJISIMU HU3YyYECHHS IMpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCSA:

e (opMHUpPOBAaHHWE CHCTEMBl XHUMHYECKHMX 3HAHMW KaK  Ba)KHCHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U MOHUMAHUE CYIIHOCTH JOCTYIHBIX



0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHWSI,

e (opMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKlud, HEOOXOJUMBIX Ui MPUOOpPETCHHUS
YMEHUH OpPUEHTHPOBATHCS B MHUPE BEIISCTB W XUMHUYECKUX SBJICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOMN M MMOBCETHEBHOH JKU3HH,

e pa3BUTHE YMEHHUH M CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM 1
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprxaTenbHas XapaKTepUCTHKA IIeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NIPHOPHUTETAMHU B CHUCTEME CpeaHero oOrmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTemeHH OTHATCs  MPEeArnoYTeHHE
NPAKTHUYECKONH KOMIIOHEHTE COJAEp)KaHWsA OOydYeHHUs, OPHEHTHPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyiy, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHHUSMHU aKTUBHOTO TOJYYEHUS! 3HAHUN U MPUMEHEHHs UX B PEalbHOM >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3THM TpH W3yYEHUHM MpenaMeTa «XUMHs» JOMHUHHPYIOIICE
3HAYEHHE MPUOOPETAIOT TaKKe IIeTTU U 33]JaUH, KaK:

amanTanys oO0y4aromuXxcs K yCIOBHAM TWHAMHYHO Pa3BUBAIOLIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peIIeHHI B KOHKPETHBIX KHU3HCHHBIX CHTYAIlUsX, CBSI3aHHBIX C BEIICCTBAMHU U UX
pUMEHEHHEM;

dbopmupoBaHre y O0OyYarolmUXCs  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE Ui Pa3IdYHBIX BUIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOIMMBIX ISl TPUOOPETEHUS! OIbITa JEATENBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TIO3HAHWU XUMHUH, a TaKkKe I OIEHKH C MO3UIHN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB W XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUJarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HAHUS 110 XHMHHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSIMH, UCIIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOPMAIIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U pa3BUTHE Y 00YJAIOMINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPH IUIAHUPOBAHUW M TIPOBENEHUH XHMHUYECKOTO
IKCIIEPUMEHTA,;



BOCMIUTAaHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XHMHH, €€ BaKHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIH30BAHUS, MTOTIOJHEHUS SHEPIeTHUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIIEHHUSI K MPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW MU TPUHSITHS TPAMOTHBIX pEIICHUNA B
CUTYaIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM maHe cpemHero oOmero oOpa3oBaHUS MPEaMET «XUMUSD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpPeIMETHON 001acTu «ECTeCTBEHHO-HAYUHbIE
PEAMETHD.

OO111ee YnCcI0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heieno).



COJAEPKAHUE OBYUYEHUA
10 KIIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKOi XMMHUM: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHenniit A. M. Bytneposa, e€ ocHoBHbIE TIOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KinaccupuKaMKM opraHuyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IPEBPALLCHHNA:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (IJ1aBjaeHue, 0OyTJIMBaHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAn. MeTaH W 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pAl. DTWIEH U NPOIUJIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytanueH-1,3 u metmwnOyragueHn-1,3: cTpoeHue, BakKHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). IlomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— TPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTPOCHUE, (U3HUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpEeHUs), MOJYyUYEHNUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumereHue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOTeHOMPON3BOAHBIX, MTPOBEICHUE MPAKTUYECKONW PabOoThI: MONyYeHHUE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranaieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHOa U 3TaHOJa Ha OPraHKu3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rmuueprHa 1 3TUICHTJIMKOJIS.

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

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

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIIOTBI: CTpOeHHEe, (PU3HUecKne M XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

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

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
IpoBeJcHNE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcumom wmeau(ll), B3ammopeiicTBUE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKIHMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

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

OKCIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M UX MpEeBpalleHU:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

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

dusnka: Martepus, DHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

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

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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHS
oOy4arolmMuMHUCs TporpaMM cCpeaHero oOmiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeAMETHBIM W TpeIMETHbIM). HayuHO-MeTOnuYecKkol OCHOBOW s
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHUSI MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS TpeAMeTa «XHUMHSI» Ha ypPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJCICHBI CIEIYIOIINE COCTABIISAIOIINE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOONIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUCHHIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUHN JIMUYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluXcsi PYyKOBOACTBOBATHCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMHM, MPUCYIIUMHU IEIO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYKUE MTPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBHUTH
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.



JInyHOCTHBIE pe3yibTaThl OCBOCHUSI MpeaMeTra «XHUMUs» AOCTUTAIOTCA B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU I[E€HHOCTSAMHU
U HujeasaMyd POCCHMCKOr0 TIpakAaHCKOTO OOIIECTBa, MPUHATHIMA B OOIIECTBE
HOpMaMd W TIpaBWJIaMH  TIOBEJCHHUS,  CIIOCOOCTBYIOIIMMHU  IpoIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaroIXcsl.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSA TIpeaMeTa «XUMHUS»  OTPakaroT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOW M TMPAKTUYECKOM JIESITEIHHOCTH
oOy4Jarommxcs 1Mo peaanu3aiuy TPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00sS3aHHOCTEH,
YBa)KEHUSI K 3aKOHY U IIPaBOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUHU YUCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHCHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh M NPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ Pa3IUYHBIX BUIOB YUEOHOH JAEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, UYTO JOCTHKECHUS HAyKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCIEIYIOIIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XHUMHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYyaIluH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M TMOCTYIKH CBOMX TOBAapUIIEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEIACTBUN STHUX
MOCTYIIKOB;



4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

MOHMUMAHUS IIEHHOCTEH 3I0pOoBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHSI K COOCTBEHHOMY (PH3UYECKOMY U
MICUXWYECKOMY 370POBBIO;

cOOJIO/IeHUsT TIpaBWi 0Oe30MacHOro oOpalleHusi C BEllecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JNEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsAX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMSL:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTENbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUECKOW U  JpPYrux BHUAaX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUU NPAKTUUECKUX 3ajad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Yy4YEHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUIN 110 XUMHUH;

YBAKEHHUS K TPYAY, JIOJIAM TPyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBLHON TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) 3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIEM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOIHON U COIMAIIBHOM CpPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHus BOPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPHUATUS JCUCTBUH, TMPUHOCAIIMX BpPEH OKPYKAIOUIEH
MPUPOTHON Cpeie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
oTbITa JeATeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
GbopMHpPOBAaHUU PALMOHATIBLHOTO HAYYHOT'O MBIINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE IMPUPOABLI U YEJIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTM XHUMHHM JJIE  COBPEMEHHOM
UUMBUIIM3AlMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W BaXXHOW pOJIK B
CO37aHMU HOBOM 0a3bl MaTepUATBHOU KYJIbTYpPbl, PEHICHUU TT00aNbHBIX MPO0IeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUI
YCHEWIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TMOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTlydyaeMble 3HAHUA U aHAIHU3a U OOBSICHEHHsI SBIICHUN OKPY’KAIOIIEro MUpPa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JAHHBIX C LEJIbI0 IOJTyYEHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO WCIOJIb30BaTh XUMHUYECKHE 3HAHHS s
pelieHust npo6JyieM B peasibHbIX )KU3HEHHBIX CUTYAILIUAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHWHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax nmpodeccruoHaabHOM

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHUS YYCOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSITHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CIEeONU(PHKY METOJ0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliece, CUCTeMa, Hay4dHbI (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeA0BaHIEe, HAOI0IeHHE, H3MEPEHNE, SKCIIEPUMEHT U JAPYTHUe);



yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHOM KOMITETEHIIUU 00y4YaronXCs;
CIIOCOOHOCTh o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJSTUBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJTbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
NefCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe JTeCTBUS:

CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJlIM3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAaHABIMBATH MX B3aHUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOIINE TOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis1 KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B pacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3yEMBIE B XUMUU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmylia, YpaBHEHHE XHUMHYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHX
pEeaKUunii;

dbopMyTUpPOBATH MENN U 3a/1a91 UCCIICIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIUPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHMUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJa/IeTh HAaBBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U  IMPOBEACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIHpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEHICHUS MNPaKTUYECKUX 3aJlady, NPUMEHEHHUIO Pa3InYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHWs, CIPaBOYHBIE IOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3JIMYHBIX BHJIOB U (POpM
MpEICTaBICHHUS, KPUTHUYECKH OILICHUBATH e JOCTOBEPHOCTD u
HEMPOTHUBOPEUUBOCTH;

(GopMyJIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMaluMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMaluel: MNPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WH
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBATb CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MITM COBMECTHO CO CBEPCTHUKAMM TIPH BBITOJIHEHUHT
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUNA MyTEM COTJIACOBAHMS MO3UIMM B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATh CBOI I103HABATENIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpeagaraéMblii ajiroput™M AEUCTBUM mpu
BBINIOJJTHEHUM Y4E€OHBIX UM HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX peIIeHUs ¢ Y4ETOM TOJMYyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CaAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yJibTaTbl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SBJICHUU
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS TPAKTUYECKUX 3a/1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIAralOIINe TMOHATHS (XMMHUYECKUH DIIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (PYHKIMOHAJIbHAS TpYIa,
paguKall, U30MepHUsi, U30MEPHI, TOMOJIOTHUECKUN P, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHUCJIOPOA U a30TCOJAEpKAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKkOH COXpaHEHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXaluye B OCHOBE MNOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYYECHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JeATeTbHOCTU YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTAHUYECKUX COEANHEHUI;



c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMynT OpraHMYECKHWX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OpPraHUYeCKUX BEIIECTB ISl MIUTIOCTPALIMHM HMX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJIC)KHOCTh HW3yUCHHBIX
OPTraHWUYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COeqUHEHUN (YIJIeBOJOPOAbl, KHUCIOPOA U a30TcojiepiKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWYECKUX BEIICCTB (ITWICH, MPOTMMICH, alleTUJICH,
ATWJICHTJINKOb, THICPUH, (EeHON, (opManbaeTh, amneTalbIerha, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSTUHEHUSIX (OJUHAPHBIC U KPATHEIC),

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa aiis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMHM  XapaKTepU30BaThb  COCTaB, CTpPOECHUE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyramuen-1,3, metunOyramuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STHUJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJI, aleTalbJerua, MypaBbUHAsA U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmal, [eJUTI003a, aMIHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATh TEHETHUECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepabOTKU H
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepadoTKH;

c(OPMHPOBAHHOCTh YMCHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XHUMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJTHBIX
BEIIECTB MJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIaJCTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNE, N3MEepPEHNe, SKCIIEPUMEHT, MOJICTUPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pEIIeHUN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM U J1TabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe IMpaBUiIa OOpalleHUs ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH ITUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (IIPEeBpAILEHUs OPTaHUYECKHUX BEIIECTB MPU HArPEBaHUU, MOJTyUYECHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUM C TMpAaBWJIAMHU TEXHUKA OE€30MAaCHOCTHM MpU OOpallEeHUuu C
BEIIECTBAMH M JAOOPAaTOPHBIM OOOpPYAOBAaHUEM, IPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3alluCH ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii u GopMyIMpPOBATH BEIBOIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMAIMIO, MOJYYaeMYyK0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBUiIa  IKOJOTUYECKU
1EeJIecOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAIOIIEH NPUPOIHOM CpEabl, OCO3HABATH
OMACHOCTh BO3JICUCTBHSI HA KUBBIE OPraHU3MbI OMPENEIEHHBIX OpPTraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPENOTBPACHUsI KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YeJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrtposbnsie | IIpakrnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypebi
Pa3nes 1.TeopeTuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2.YriaeBoaopoansl
2.1 [IpenenbHbIE YTI€BOAOPOIBI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOpPOIbI: AJIKEHBI, 6 1
aJIKaJUEeHBbI, aJTKHUHbI
2.3 ApoMaTndecKkue yrieBo10posl 2
54 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro mo paznueny 13
Pasnen 3.Kuciopoaconep:xanue oprannyecKkue coeJHHeHUsI
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VraeBoanl 3 1




Uroro no pazgeny

13

Pasnen 4.A30Tcoaepikaie opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen S5.BbicokoMoOJIeKy I PHbIE COCIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpouabnubl | IIpakTuyecku
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbI
e padoThbl e padoThbI
e pecypchbl
IIpenmMeT oprannydeckom , €€
1 PEIMET OPTAHHeCROn XHMin 1 8.09.2023 | Pl
BO3HUKHOBCHUE, Pa3BUTHE U 3HAYCHHE
Teopust CTpOCHHS OPraHUIECKUX
2 coenurenuit A. M. Bytneposa, € 1 15.09.2023 | P3UW
OCHOBHBIC ITOJIOKCHHUS
[IpencraBienue o knaccuduxauu
.H
3 OpraHrYecKux BemecTs. HomeHkarypa 1 22.09.2023 | PaLL
(cucreMaTHYeCcKas) U TPUBHAIBLHBIC
HA3BaHUS OPTaHUYCCKHUX BEIICCTB
A :
4 JIKaHBI COCTaBVI/I CTpOEHHE, 1 29.09.2023 | PaLL
TOMOJIOTHYECKHH PSJT
M — o
5 €TaH U ATaH — MPOCTEHIIIHe 1 06.10.2023 | PA3LL
MPEJICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 13.10.2023 POLWW
5 _ o
7 TUJICH W TIPOITUJICH — MPOCTEHIITe 1 20.10.2023 | PaLL
MIPEJICTAaBUTEIIA ATKEHOB
[TpakTuueckas padora Ne 1. «I[Tonyuenu
8 P P o JoTyHerHe 1 1 27.10.2023 | POl
ATHUJIEHA ¥ U3yYEHHUE €TO CBOMCTBY
Anxanuensl. byraguen-1,3 n
9 metunoytanuen-1,3. [lonyuenue 1 10.11.2023 | P3U

CUHTETUYECKOIO KayuyyKa U PE3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

17.11.2023

10 TOMOJIOTHYECKHH psijl. ALIeTUIIEH — P3LU
MPOCTEHIINN TPEICTAaBUTEIb ATKUHOB

11 Brpruucnenus 1o ypaBHEHUIO XUMUYECKOU 24.11.2023 P
peaxiuu

12 Apenbl: 6eH3011 U TOJIy0Jl. TOKCHYHOCTD 01.12.2023 P3LL
apeHoB

13 ['eHeTnyeckas CBSI3b YTIEBOIOPOAOB, 15122023 | PoL
MPUHAJJISKANINX K Pa3IMYHBIM KJIaccaM
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC 22.12.2023 | P3Ul
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupoaHBIE HCTOYHUKH YTIIEBOIOPOIOB:

15 IPUPOHBII ra3 U MOMyTHbIE HePTSIHbIE 29.12.2023 | P3UW
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu

16 KonTtposnbHas paboTa mo pazaery 12.01.2023 | PaL
«YTIIeBOAOPOABD)

17 [TpenenbHBIC OTHOATOMHBIC CITUPTHI: 10.01.2023 | PoLW
METaHOJI ¥ 3TaHoJI. BoopoiHas cBsi3b
M :

18 HOTOATOMHBIE CITUPTHI: ITUICHTIUKONIb U 26.01.2023 | PaLL
TJIALIEPUH

19 ®DeHo: CTpoeHUe thHeKyHBI, ¢busnueckue 02.02.2023 | PaLL
U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE

20 Anpaeruapl: GopManbaeTuI u 09.02.2023 P
aretanabaerun. AneTod
O 0

21 JTHOOCHOBHBIE TIpe/IeNIbHbIE KapOOHOBEIE 16.02.2023 | PaLW

KHCJIOTBI: MypaBbUHAA U YKCyCHas




[Tpaktuyeckas padora Ne 2. «CBoicTBa

22 . 1.03.2023 PaLWW
pacTBopa YKCyCHOM KHCIIOTBI»
CreapuHOBas U OJIEUHOBAS KUCIOTHI, KaK PoLL

23 MPEJICTAaBUTENIN BBICIIINX KapOOHOBBIX 15.03.2023 BunuoTeka LIOK
KHCJIOT

24 MBplL1a Kak conu Bmcmnz; KapOOHOBBIX 22032023 | PaLL
KHCJIOT, UX MOIOIIee JIeiicTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCIIOT. [ HAPOIN3 CIIOKHBIX 05.04.2023 | P3U
3¢upoB

26 Kupsl: runponus, npuMeHeHue, 12.04.2023 | P3LL
Ouoyoruueckas poib KUPOB
YTrneBoasl: cocTaB, KilacCH(pHUKAIIHS.

27 BakHeiilne npeacTaBuTENN: TI0K034, 19.04.2023 PaLWW
bpykTo3a, caxaposa

08 Kpaxmai 1 mesmtoa03a Kak mpupoIHbIE 26.04.2023 | P3LL
TIOJTUMEPBI
KonTtpoinbHas paboTta mo pazaery

29 «Kucnopopcoepxaiiyue opraHnyecKue 03.05.2023 | P3Ul
COCIMHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH 10.05.2023 | P3UW
AMUHOKHUCIOTH KaK aM(pOTepHbIS

31 OpTraHUYECKUE COCAMHEHUS, UX 17.05.2023 | P3UW
O6uonornyeckoe 3HaueHue. [lentuab

30 benku xkak npupoHbIe 24.05.2023 P3LU,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 6ubnuoteka LIOK

33 OCHOBHBIE TIOHATHS XHMHH PALL

BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ




OcCHOBHBIC METOJbI CUHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUIA. 1 31.05.2023 | P3U
[TnacTmacchel, KayuyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






