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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro o01ero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIn3yIonmMX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKECHHM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernu oOy4eHuUs, BOCIIUTAHUS U Pa3BUTHUSL O0YUYaIOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, II0JIy4aemMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHEero 00111ero 00pa3oBaHus Cpe/ICTBAMHU Y4EOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENe U MPUHUUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaXJI0ro ujieHa oOmectBa. CoBpeMeHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmIMMH LEISIMH M TPUHLUIIAMUA CPEIHErO OOIIEro
oOpa3oBaHus cojiepkanue npenMera «Xumus» (10 kmacc, 6a30BBIM YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHENIHOIO BKJIOYEHUS B IKU3Hb COLIMYMA, MPOJOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxanusi kypca — «Opranudeckas Xxumus» cpopMupoBaHa B
porpaMme Mo XMMUU Ha OCHOBE CHCTEMHOIO MOJXO0Jd K M3YYEHHUIO YYeOHOro
MaTepuana U o0yCIIOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUM Ha
ONPENICIEHHBIX TEOPETHUUYECKUX YpPOBHSIX. Tak, B Kypce€ OpPraHMYECKONl XUMHUU
BEILECTBA pPACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS
OpraHMYECKUX COEIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKHX H
ANIEKTPOHHBIX MPEACTABICHU O CTpoeHHH BeulecTB. CBeneHus 00 M3ydaembiX B
Kypce BEIIECTBAX JAalTCS B Pa3sBUTUM — OT YIVIEBOJOPOJOB JO CIOXKHBIX
OMOJIOTUYECKU aKTUBHBIX COCAMHEHHM. B Kypce opraHnueckoi XMMUU TMOTydaroT
pa3BuTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
NEPBOHAYAJIbHBIE TPEACTABICHUS O XHUMHYECKON CBS3M, KIAcCU(PUKAMOHHBIX
IpU3HAKaxX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUs, O
XAMHUYECKOU pEaKIUu.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (aKTOJOrMYEeCKHUEe CBEIEHUS O BellecTBax U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHe (YHKIUI STOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUsS JOMOJHIETCS B Kypce dJEMEHTaMHU COACpKaHUs,
UMCIOIUMH  KYJIbTYPOJIOTHYECKAA MW TPUKIATHON XapakTep. OTH 3HAHUS
CIIOCOOCTBYIOT IIOHUMAHUIO B3aUMOCBSI3M XUMHH C TPYTUMHU HaAyKaMH, PACKPBIBAIOT
e¢ posib B TIO3HABATEJIbBHOW U MPAKTUYECKOW JEATETbHOCTH 4YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U DKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHUMaHWsT (PHIIOCOPCKUX WACH, TaKUX KaK: MaTepuajbHOE CIHMHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUN SKOJIOTHUECKUX TPo0iIeMm, a
Takke Mpo0eM cCOepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONIepKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUYCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COZIeP KATEIbHON XapaKTePUCTUKHU IIeJIed W3Y4eHHUs TpeJMeTa HarpaBlIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJSIMU W3Y4YEHUs INpeaMera
«Xumus» Ha 6a30BoM ypoBHE 10 Kiacca sIBISIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, MMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeMETa B MPOrpaMMe N0 XUMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
IPENnoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliy, BIAJICIOIIET0 HE HabOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBA3U ¢ 3TUM NIpU U3yYEHUU TIPEeIMETA « XUMUS» JOMUHUPYIOIEE 3HaUYECHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pEelIeHus MpoliieM, MoucKa, aHaiau3a u o0padoTku MHbOpMaIH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YEJI0BEKa U IPUPOJHYIO CpENy;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH ISl TIONCKA M aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, INpH IJIAHUPOBAHUU WU TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTrOo
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOImero oOpa3oBaHUsT TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpenHero oOmiero obpasoBanus, coctaBiser B 10 kmacce — 34 gaca (1 wac B
HEJIEIIIO).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUK

[Ipenmer opraHMyecKkOM XWMHUU: €€ BO3HUKHOBEHWE, PAa3BUTHUE M 3HAUYECHUE B IIOJYYCHUH HOBBIX BEIIECTB U
MarepruasioB. Teopus CTpOCHHUS OpraHUYEeCcKHX coenuHeHun A. M. bytiepoBa, €€ oCHOBHbIE MOJIOKEHUA. CTPYKTYpHBIE
dbopMyIIbl OpraHUYeCcKUX BellecTB. [ oMoorus, nzoMepus. XuMMUYECKas CBA3b B OPraHUYECKUX COCTUHEHUIX — OJIMHAPHBIC
Y KpaTHbIE CBSI3H.

[IpencraBnenrie o KiaccupuKallMd OPraHUYECKUX BellecTB. HomeHkiaTypa OpraHUYecKUX COEIUHEHUN
(cucTeMaTnueckas) U TPUBHAIbHBIC HA3BaHUS BAXKHEHIITUX MPEJICTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/bl U3YyUEHHUS BEIICCTB UM UX MPEBPAICHUI: 0O3HAKOMJIEHHE C 00pa3liaMu OpraHuYeCKUX
BEIIECTB U MaTepuajiaMud Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIECTB, HAOIIOJECHUE U OMHCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO TMPEBPAIICHUIO OPTraHUYECKUX BEIISCTB NMPH HarpeBaHuu (TJIaBjeHUE, OOyriIuBaHUE U
rOpeHue).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psAA. MeTaH W 3TaH — NPOCTEHUIINE MPEICTABUTEIN AIKAHOB:
bu3nUecKkue W XUMUYECKHE CBOMCTBa (peaklMu 3aMelIeHUuss U TOPEHHs), HaXOXKJACHHE B MPHUPOJIE, MOIyYEeHUE U
MIPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUIN psAl. ITUIEH U NPONWIEH — MPOCTEHIINE MPEACTABUTEIN aJTKEHOB:
dbuznyeckue M XUMUYECKHME CBOMCTBa (peakiuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATallUd, OKUCICHHUS W
MOJIMMEPHU3ALINN ), TOTYyYCHUE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u wmerwiOyraauwes-1,3: cTpoeHWe, BaKHEHIIME XWMUYECKHE CBOWCTBA (peakius
nonumepu3anum). [losydeHne CHHTETHYECKOTO KayuyKa U PEe3UHBI.



AJKHHBI: COCTaB U 0COOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHAM Psifl. ATIETHIICH — TPOCTEUIIININ MPEICTABUTEITH AIKHHOB:
COCTaB, CTpOcHHE, (PU3NYECKHEe W XMUMHUYECKHE CBONCTBA (PEaKIUU THUIPUPOBAHMS, TAJIOTCHUPOBAHMS, THUAPATAIIHH,
TOPEHMUS ), TOJyYCHUE U TPUMEHEHHUE.

Apensbl. beH3out: coctaB, cTpoeHue, PU3NUECKHE U XUMHUYECKUE CBOMCTBA (PeaKIiy TaIOTCHUPOBAHUS U HUTPOBAHUS ),
MoJIy4YeHHUe U NMpuMeHeHue. Tonyon: cocmas, cmpoerue, husuyeckue u Xumuyeckue ceoucmaea (peaxkyuu 2ai02eHupos8aHusl
U HUMpOBaHus), nonyuyeHue u npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHYecKas CBSI3b MEXKAY YTIJIEBOJIOPOIAMH,
MPUHAJICKAIUMHU K Pa3IUYHBIM KJIaccaM.

[IpupoaHbIe HCTOYHUKH YTIEBOA0PO10B. [TpupoiHblii ra3 u nonyTHeie HedTIHBIC ra3bel. HedTh 1 €€ mpoucxoxaeHue.
Cnioco06s1 iepepaboTKu HeTH: TIEPETOHKa, KPEKUHT (TEPMUUYECKUN, KaTaTUTHUYECKU), MUposu3. [IpoayKkTel mepepadboTKu
He(TH, MX MPUMEHEHNE B MPOMBIIIUICHHOCTH M B ObITY. KaMeHHBIN yToJIb U IPOAYKTHI €0 IepepadboTKH.

DKCIEepUMEHTAIbHBIE METO/bl M3Y4YEHHUS BEIIECTB W HMX MPEBpAIlCHUI: O3HAKOMIIEHHE C 00pa3liaMH IU1acTMacc,
Kay4yKOB U pe3uHbl, KOUIeKIUU «HepTh» u «YT0Jb)», MOJIeTUPOBaHUE MOJIEKYJ YIJIEBOJOPOIOB U rajJOr€HONPOU3BOIHBIX,
MPOBEJICHNE MPAKTUICCKONU PA0OThI: MOJyYCHUE ATUIICHA U U3YUYCHHUE €T0 CBOMCTB.

Pacuérnrble 3agaun.

Briuncnenus mo ypaBHEHUIO XUMUYECKON peakiinu (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA UJIU MPOYyKTa
peaKIuu Mo U3BECTHHIM Macce, 00BEMY, KOJUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIMH ).

Kucaopoacoaep:xammue opraHudecKkue coeAMHEHMSI

[IpenenpHbIC OJTHOATOMHBIC CITUPTHI. METaHOJI U ATAHOJ: CTPOCHHE, PU3NUECKHE U XMMUYECKHE CBOMCTBA (PeaKIuu ¢
aKTUBHBIMH METaJlJIaMH, TaJIOT€HOBO0POIaMHU, TOPEHUE ), TPUMEHEHHE. BOAOpOHBIE CBSA3M MEXIY MOJIEKYJIaMH CITUPTOB.
JlelicTBHE METAaHOJIa M 3TAHOJIA HA OPTaHW3M YEJIOBEKA.

MHoroatoMHbi€ CHUPTHL. IDTUICHIJIUKOIb W TIUIEPUH: CTPOCHHE, (PU3MUECKHEe W XUMHUUYECKHE CBOMCTBa
(B3aMMOJIEMCTBHE CO I1I€JIOYHBIMU METAJIJIaMH, KAYECTBEHHAs peaKIus Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUE HA OpraHu3M

yenoBeka. [[puMeHenue riauueprHa U STUIICHT KOS,
deHoJT: CTPOCHUE MOJIEKYJIbI, PU3NUECKHEe U XUMUYECKHUE CBOKCTBA. ToKCHYHOCTH eHomna. [Ipumenenue denona.
Anbnierusibl U kemowsi. DopMalibIeTH/I, alleTAIBACTUI; CTPOCHHE, (PU3NUECKUE U XUMUYECKHE CBOWMCTBA (peakiuu
OKHUCJICHHS] M BOCCTAHOBJICHH S, KAUECTBEHHBIE PEAKIINH ), TOJTyUYCHUE U IPUMEHEHHUE.



OIHOOCHOBHBIE TPEEIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KHCIOTBI: CTpOeHUE, (PU3UUYEeCKUe U
XUMHUYECKUE CBOWCTBA (CBOMCTBa, OOlIME ISl Kilacca KHUCJIOT, peakius dTepuduKaiuiu), moaydeHue U IMPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

Crnosxxnble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['uaponu3 cinoxubix 3¢upos. XKupsl. ['uaponus xKupos.
[Ipumenenue xKupoB. bronornueckas pob KUPOB.

YTneBoabl: cocTaB, Kiaccu(uKalus yriieBoaoB (MOHO-, AU~ U MOJIKUcaxapu/sl). [ TI0K03a — MpOoCTeHIIINiA MOHOCAXapu/I;:
0COOCHHOCTH CTPOCHHUS MOJICKYJIbI, (U3NYECKHE W XMMHUYECKHE CBOWMCTBa (B3ammojeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIIEHUE, OpOKEHHE TIIFOKO3bI), HAXOKIECHUE B IPUPO/IE,
npUMEHeHue, Ononornyeckas poib. ®otocunTes. pyKTo3a Kak U30MEP IITFOKO3BI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOMCTBa KpaxmaJa (TUApPOJIN3, KaYECTBEHHAs PEAKILIHSI C HOJOM).

OKCIepUMEHTANIbHBIE METOJAbl M3YYEHMsI BEIIECTB M MX MPEBPALLEHUI: NpoBeAeHHE, HAONIOJAEHHE U ONUCaHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKLUU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOja
okcupoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3auMojehcTBHE TuMIepuHa ¢ ruapokcuaom meau(ll)), ampaerugon
(oKuCIIeHne aMMUAYHbIM pacTBopoM okcuaa cepedpa(l) u rumpokcuaom menu(ll), B3anmoneiicTBre Kpaxmaia ¢ HOIOM),
IIPOBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHble 3anaumn.

Bbruncnenus no ypaBHEHUIO XUMHUUECKON peaklnu (Macchbl, 00bEMa, KOJIMYECTBA HUCXOIHOTO BEILIECTBA UITU MPOTyKTa
pEeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIINH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckrue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rmuurHa). buonornuyeckoe 3Ha4YeHUE AMUHOKHUCIOT. [lenTuas.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalsl, KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB M UX MPEBPAILICHUI: HAOIIOJEHUE U ONMCAHNUE JEMOHCTPALIMOHHBIX
OTIBITOB: JIeHATypalus OEJIKOB MPU HarpeBaHUM, LIBETHbIE pEaKuu OEIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AIINH, CPEAHSST MOJeKylsapHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIHS U MOJTUKOHICHCAIHS.

DKCIepUMEHTAIbHBIE METO/bI M3YUYEHUS BEIECTB U UX MPEBpAIICHUI: 03HAKOMIIEHHE C 00pasliaMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eW NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kilacce OCYIIECTBISETCS uepes
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHUH, SIBISIONIUXCSI CUCTEMHBIMU IS OTAEIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TMOHATHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIaccU(pUKaIus, IepuoanIHOCTb, HAOTIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

®duzrka: MaTepusi, SHEPTUsI, Macca, aTOM, PJECKTPOH, MOJIEKYJIa, YHEPTETUYECKUIM YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, PU3NYECKUE BEIIMYUHBI U €TUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, ouocdepa, oOMEH BeEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTMYECKH aKTUBHBIE
BelecTBa (OCJIKU, YTIeBOIbI, JKUPHI, DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHOoNorus: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO MUTAHUS, MOIOIIHME CPEACTBA, JIEKAPCTBEHHBIC H
KOCMETHUYECKHE MpernapaTsl, MaTEPHAIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOT'PAMMBI 110 XUMHNHN HA BA30OBOM YPOBHE CPE/JHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYYalOMIMMHCS MPOrpaMM CPEAHEro OOILIEro
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHbIM M MpeAMETHbIM). HayuHo-meTonmyeckod OCHOBOHM Juisi pa3pabOTKH



IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOTPAMM CpPEIHETro oOIIero oOpa3oBaHMsl SIBISICTCS CHUCTEMHO-ACSITCIIBHOCTHBIN
MOAXOI.

B coOTBETCTBUU C CUCTEMHO-IESATEILHOCTHBIM MOJIX0J0M B CTPYKTYpPE TUYHOCTHBIX PE3YITATOB OCBOCHUS ITpeAMETA
«XUMHS» HA YPOBHE CPEHET0 00I1ero 00pa30BaHUs BbIIEIEHBI CIETYIONINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKJaHCKOHW HIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOATEIIBHOCTH U CaMOOTIPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaguIuii 0a30BOI HAYKW XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEHM JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMH LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJOTUUECKON KyIbTYpPbhl U CIIOCOOHOCTU CTABUTH 1IN U CTPOUTH KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
JEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH, COUHUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMHU U
ujeaJaMu POCCUUCKOTO TPakJAaHCKOro OOIIecTBa, MPUHATHIMUA B OOIECTBE HOpMaMU U TpaBUIaMHU IIOBEJICHHUS,
CIIOCOOCTBYIOIIUMHU MPOIIECCaM CaMOIIO3HAaHUsI, CAaMOPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACATEIBHOCTH 00YJAIONIUXCS 0 Pean3alliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI O0YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSAJIKY;

MPECTABIICHUSI O COLMANIBHBIX HOpMaxX U MPaBUiIaX MEKJIMYHOCTHBIX OTHOIICHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETLHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI JPYTUX MPHU aHAINU3E PA3IAYHBIX
BUJIOB YUEOHOM ESTEIHLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OT€YECTBEHHOW XUMUH;



YBaXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH U MPAKTUYECKOTO MPHUMEHEHUs XUMHUHU, OCO3HAHUS TOrO, YTO
JOCTHKEHHSI HAYKH €CTh PE3YJIbTaT JJIUTENbHBIX HAOIIOEHN, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSTHHOTO
TpyJa YYEHBIX U MPAKTUKOB;

MHTEpEca W II03HABAaTEIbHBIX MOTHMBOB B MOJIYYEHUM U MOCIEAYIOLUIEM aHalIu3e HHGPOpMAlMU O MEPEOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHM SIBJICHUSAMM, U NPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 310poBOro m 0Oe3omacHoro oOpasza >KU3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K
coOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOto/IeHUsT TpaBuil O€30MAaCHOr0 OOpalieHusi C BEUIECTBaMU B OBITY, MOBCEIHEBHOM XM3HU M B TPYJOBOM
NEeSATEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HHIUBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MACHOrO MOBENECHHUS B CHUTyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUSATHUS BPEIHbIX IPUBBIYEK (YIOTPEOIECHUS aJIKOrOJIsl, HAPKOTHUKOB, KypeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4YEOHO-HCCJIEIOBATEIbCKON JAESATEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOW U IPYIUX BUAAX ACATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbI );

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccuid pa3IuyHOro poja, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
MPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHANBHUAYATEHON TpaeKTOpHH 00pa3oBanusi, Oyayen mpodeccuu U peann3ain
COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTEPECOB U NOTPEOHOCTEN
00I111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[E€JIECO00Pa3HOr0 OTHOMIICHUS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00aTBHOTO XapaKTepa dKOJOTUUYECKHUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX MPOIIECCOB HA COCTOSHUE
MIPUPOJHOMN U COLIMATBHOU CPEJIBL;

OCO3HAHHUS HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PAlMOHAIBLHOTO
IIPUPOIONIOIB30BAHUS;

AKTUBHOT'O HEIPUATUS JIEUCTBUHM, NPUHOCAIIUX BPEL OKPYXKAIOLIEH NPUPOAHON CpeAe, YMEHHUsS HPOTHO3UPOBATH
HEeOJIaronpusITHbIC SKOJOTHYECKHUE TOCIIEICTBUS MPEAIPUHUMAEMBIX JEHCTBUIN U IPEAOTBpAIIATh UX;

HAJIMYKS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKON KYJIBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHUYECKON
HAaIpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA WUMHU B IIO3HABATEIBHOW, KOMMYHMKATUBHOM M COLMAJIIBHOM ITPAKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMOhoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKH,

MOHUMAaHUsI CHenu@UKd XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBIIJICHUS, CO3/JaHUM IEJIOCTHOTO TPEJCTABIEHUS 00 OKpYKAIoIIeM MHpPE KaK O €IWHCTBE NPHUPOABI M YEJIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHM [UJIsl COBPEMEHHOM LMBWIM3AIUMU: B €€ TyMaHHCTHYECKOU
HAIpPaBJICHHOCTU W BAXKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTEpPHAIBHOW KYJIbTYPHI, PEHICHUH TI00aIbHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIEBOI U SKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH
MEUITMHBI, 00ECTICYCHUH YCIOBUM YCIIEIITHOTO TPY/Aa U SKOJOTUYECKA KOM(POPTHOM KU3HU KAXKIOTO YjeHa OOIIECTRa,;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTU HUCIIOJh30BaTh MOJydaeMble 3HAHUS JJI aHAIu3a U OOBACHEHUS SIBIICHUM OKPYKAIOIIEro MUpa U



MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIE 3aKITFOUCHUS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIITIXCSI
JAHHBIX C IEJIbIO MOJYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHFHO HCIIOIH30BATh XUMHUYECKUE 3HAHMSI JIJISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO M CaMOOOPA30BaHMIO, K aKTHBHOMY TOJTyYCHHUIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax npodeccnoHanbHOU NesATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUS YU4EOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HaUUMbIe 1T (DOPMHUPOBAHUSI MHUPOBO33PEHUS OOYYAIOUIUXCS  MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC)
oOllleHay4YHbIE TOHSTHS, OTpPAXAIOUIME IIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa M CHEHU(PUKY METOJOB IMO3HAHUS,
UCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPTHUs, SIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHBIN (akT,
MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIe yueOHBbIE IeicTBUS (TTO3HABATENbHBIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIC), 00€CIEUHBAIOIINE
dbopmupoBaHue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaIOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE, MHUPOBO33PECHUYECKHE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE I1EUCTBUS B TO3HABATEILHON U COLMAIIbHON MPAKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMU NeHCTBUSIMMN:

1) 0a3oBble JIOrHYeCKUE TeMCTBUSA:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

OMpEeNeNATh IETu JeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JOCTHUIKEHHUSI, COOTHOCHUTH PE3YJIbTaThl
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;



UCITI0JI30BATh IIPU OCBOCHUU 3HAHUW PUEMBI JJOTUYECKOTO MBIIIJIEHUS — BBIAEIATh XapaKTepPHbIE MPU3HAKU TTOHITHIA
U yCTaHaBIMBATh UX B3aUMOCBS3b, HUCIIOJIB30BATh COOTBETCTBYIOLIUE MOHATUA ISl OOBSICHEHHs OTICNIbHBIX (DAKTOB H
SIBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIsl KJIACCU(PHUKAIIMY BEIIECTB U XUMUYECKUX PEaKIIUi;

yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIC CBSI3U MEXKIY M3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IE€IyKTUBHBIC, MO AHAJIOIHMH), BBIBIATH 3aKOHOMEPHOCTU U
IPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSX, (HOPMYIUPOBATH BHIBOABI U 3aKIIOUCHHS;

NPUMEHSTH B MPOIECCe MO3HAHUS, UCIOIb3YEMbIE B XUMUHU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, TPEOoOpa30BhIBATh
MOJIEJIbHBIE MPEICTaBICHUSI — XUMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTa, XUMHUYecKas (Qopmysa, ypaBHEHHUE XUMUYECKOM
peakiuy — TMpU PEHICHUH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3a/1ad, MPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC
IPEICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4a€MbIX BELIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIJIETh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

(dbopMyIMpoBaTh 1I€JIM U 3a7]a4l UCCIIE0BaHNUs, UCII0JIb30BATh IIOCTABJICHHBIE U CAMOCTOSITENILHO COPMYIJIMPOBAHHBIE
BOIIPOCHI B KAay€CTBE MHCTPYMEHTA IMO3HAHWUS U OCHOBBI JUIsl (POPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HAaBbIKAMU CAMOCTOSITEJIBHOIO  IJIAHUPOBAaHUS M  MPOBEICHUS  YYEHHYECKHMX OSKCIEPUMEHTOB,
COBEpUICHCTBOBATh yMEHMsI HAOMIOAATh 3a XOJOM IMpOIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBatb 0000IIEHUS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJIbTATOB HCCIECIOBAHMS, COCTaBIAThH
000CHOBaHHBIN OTUET O TIPOJIeTIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEeNOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOHUCKY METOJOB PELICHUS NPAKTUYECKHUX 3a]ad, PUMEHEHHUIO Pa3JINYHbIX METO/0B
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWHGMOpManuu (Hay4dHO-NOMNYJSApHAs JIUTEpaTypa XHUMHYECKOIrO
coliepKaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3TMYHBIX BHUJIOB U (PopM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;



dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3InYHbIE METO/bI MIPH MOUCKE U 0TOOpe HHPOPMAINH, HEOOXOAUMOMN IS
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPENEIEHHOTO TUIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS HUHPOpMALUU (CXEMbl, TpapuKy, AUArPAMMBI,
TaOJIUIIBI, PUCYHKU U APYTHUE);

UCIIONb30BaTh HAYYHBINH fA3BIK B KadecTBE CpPEJICTBAa MpU paboTe ¢ XUMUYECKOW HUHPOpMaIueil: MPUMEHSThH
MeXINpeaAMETHbIE ((pU3NUecKre 1 MaTEMaTUUECKNUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00OpeBUATYpPbI, HOMEHKIATYDY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaThb BONPOCHI MO CYIIECTBY OOCYKJAe€MOl TEMbl B XOJ€ [Majora W/WIM AUCKYCCHUH, BBICKA3bIBaTh WJEH,
(GOopMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTENBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

BBICTYNIATh C TNPE3CHTAUUEN pe3yJbTaTOB II03HABATEIBHONW JACATENBHOCTH, IOJYYEHHBIX CaMOCTOSTEIBHO WU
COBMECTHO CO CBEPCTHUKAaMU IPU BBINOJIHEHUU XMMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW pabOThl M0 MCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peAM3allKi y4eOHOTO MPOEKTa U (HOPMYIUPOBATH BHIBOABI MO Pe3yJbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3ULIUM B X0J1e 00CYKJIeHUsI 1 OOMEHa MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/jlaraeMblii alropuTM JEHCTBUN IMPH BHIOJHEHUH
y4eOHBIX M UCCIIEI0BATEIbCKHX 3a/1a4, BHIOUpaTh Hanoboee 3(h(peKTUBHBIN CITOCOO UX PEIICHHMS C YUETOM MOTYUYEHUSI HOBBIX
3HAHMM O BEIIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC



[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckast XuMHs» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUM O XMMHUYECKON COCTABIIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, POIHU
XUMHHM B TO3HAHWUU SIBICHUN MNPUPOIbl, B (HOPMHUPOBAHHM MBIIUICHUS M KYJIbTYphl JTUYHOCTH, €€ (DYHKIHMOHAIBHOM
I'PaMOTHOCTH, HEOOXOUMOM JJIsl pelIeHUs] TPAKTUYECKUX 3a]1ad ¥ IKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIIEHUSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPELE;

BJIJICHUE CUCTEMON XUMUYECKUX 3HAaHUW, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKANA 3JIEMEHT,
aTOM, JIEKTPOHHAsA 000J0YKa aTOMa, MOJIEKYJIA, BAIEGHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XHMHYECKAs CBSA3b, CTPYKTypHAas
dbopmyna (pa3BEpHYTast U COKpalIEHHas ), MOJIb, MOJISIPHASI MACCa, MOJISIPHBIN 00bEM, YTIIEPOIHbIN CKelleT, PYHKIIMOHAIbHAS
IpyIIa, paguKail, U30MEpHUsl, U30MEPBI, TOMOJOTUYECKUN Psill, TOMOJIOTH, YIJIEBOLOPOABI, KUCIOPOI U a30TCOACPIKALLNE
COEIMHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpO€HHs opraHudeckux BemectB A. M. bByTiepoBa, 3aKOH COXpaHEHHMsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHNS, JIEKAINE B OCHOBE IOHUMAaHUs IPUYNHHOCTA U CUCTEMHOCTH
XMUMHUYECKUX SIBJICHUH, (DAKTOJOTMUECKHE CBEJIEHUS O CBOMCTBAxX, COCTaBe, MOJYYEHUH M O€30M1aCHOM MCIIOJIb30BAHUU
BaXXHEHMILINX OPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

c()OPMHPOBAHHOCTh YMEHHUI BBISIBIATh XApPAKTEPHbIE MNPU3HAKA TMOHSATUN, YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHUS IIPU ONIMCAHUM COCTaBAa, CTPOCHUS U IPEBPALIEHNN OPTAHUYECKUX COEAMHEHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJIEHHUS MOJEKYJSAPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOM, COKpalI€HHON) (OpPMYJ OpPraHMYECKHUX BEIICCTB U YPABHEHHN XUMHUYECKHX PEaKIIHH,
U3TrOTaBJIMBAaTh MOZEIM MOJIEKYJl OPraHMYECKUX BEUIECTB Ul WUIIOCTPALMU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O
CTPOCHMUS,

c(OpMHPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAIIIEKHOCTh U3YUYEHHBIX OPraHMYECKUX BELIECTB IO UX COCTaBY U
CTPOCHHIO K OIpeneaEHHOMY KIJIacCy/TpyIie COeIUHEHHUH (YrieBOJOpOAbI, KHCIOPOA U a30TCOAEpKallue COCTUHEHMS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHUSI), JaBaTh WM Ha3BaHUs 1o cuctematudeckoit HoMmenkmarype (IUPAC), a rtaxxke
MPUBOJUTH TPUBUAIBHBIE HAa3BaHUS OTACJIBHBIX OPraHUYECKUX BEHIECTB (STWUJICH, MPOMUJIEH, alleTHICH, dTUICHTIIUKOIIb,
IJIMLIepuH, (QeHos, (QopManbIeru, areTalbIerull, MypaBbUHAs KHUCIOTAa, YKCYCHash KHCJOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBas KUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, HEeJUII0JI03a, TJIUIIHH);



c(OPMUPOBAHHOCTh YMEHHS OINPEACTATh BUABl XMMHUYECKON CBSI3U B OPraHMYECKHX COCTUHEHHSIX (OJWHApHBIC H
KpaTHBIE);

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSTH TIOJIOKEHUSI TEOPUH CTPOEHUS oprannyeckux Bemects A. M. Bytieposa nms
0OBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHUSI MacChl BELLIECTB;

Cc()OPMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA TUIIUYHBIX
IpeCTaBUTENIeH pPa3TUYHbBIX KJIACCOB OPTaHUYECKUX BEIIeCTB (METaH, 3TaH, STHIIECH, MTPOIWJICH, alleTuiieH, oytaauen-1,3,
MeTUIOyTaueH-1,3, 6eH3051, METaHOJI, TAHOJ, STUIECHIJIUKOJIb, INIMLEPUH, (PEHOJ, alleTalbIeru/l, MypaBbiUHAas U YKCYCHas
KHCJIOTHI, IIIF0K03a, Kpaxmall, LeJUTF0JI03a, aMUHOYKCYCHAsl KUCJIO0TA), WIUTFOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXK1Y HUMU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(pOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOAHOIO ChIpbs (HEQTh, MPUPOIHBIN T'a3, YroJjb),
CIoCcoObI UX NEPEPadOTKU U NPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadbOTKH;

c(OpPMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIYMCICHUS MO XMMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOI0 BEIIECTBA WIN MPOAYKTa pPEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB
WIH [IPOJYKTOB PEAKIUN);

c(OpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOJAX HAYYHOTO IMO3HAHMS, UCIIOJIb3yEMbIX
B XMMHUHU IPHU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUU (HAOIIOJIEHHE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCI0JIb30BaTh CUCTEMHbIE XMMUUECKUE 3HAHUS 1JI1 TPUHATHUS pEIICHUN B KOHKPETHBIX dKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEUIECTBAMU U UX IPUMEHEHHEM,;

c()OPMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBUJia IMOJIb30BAHMUS XHMHUYECKOM mMOcynoll u 1a00paTOpHBIM
000pyIOBaHMEM, a TaKXe MpaBujia OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUHUSIMH MO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUU MJIAHUPOBATH U BBHIMOIHITH XUMUUYECKUN 3KCIIEPUMEHT (TPEBpaIICHUs OPTaHUYECKUX
BEILECTB IPX HArPEBaHUH, MOJYyYEHHUE ITUIIEHA U U3YUEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINA OPTaHUYECKUX BELIECTB,
JeHaTypauus OeJIKOB IIPpU HarpeBaHUM, [IBETHBIE PEAKIIMN OCJIKOB) B COOTBETCTBHHU C NMPaBUIAMH TEXHUKH O€30MacHOCTH
py 0OpaIlEHUU C BELIECTBAMHU U JJAOOPATOPHBIM 000PYA0OBaHUEM, MTPEACTABISATH PE3YIbTAThl XUMHUUECKOTO SKCIIEPUMEHTA
B (hopme 3amnucu ypaBHEHUN COOTBETCTBYIOIIUX peAKIUK U (OPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIMIO, TMOJy4aeMyl0 W3 Pa3HbIX
UCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popMaluu, IHTepHET u qpyrux);

c(hOpMHPOBAHHOCTh YMEHHUH COOJIIO/IaTh MPaBHIa SKOJOTUYECKH IIEIeCO00Pa3HOTO MOBECHUS B OBITY M TPYAOBOH
JESTEIIBHOCTH B IEJISX COXPAHEHHs] CBOETO 3JIOPOBbS W OKpY)KAIOIICH MPHPOJHON Cpeipl, OCO3HABATh OIACHOCTH
BO3JICHCTBHS Ha JKUBBIC OPTaHU3MBI OTIPECIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMUMas cMbIch nokazaters [1/1K, moscHAT
Ha MpUMeEpax CoCOObl YMEHBIICHHS U MPEIOTBPAILECHUS UX BPEIHOTO BO3/ACHCTBUS HA OPraHU3M YeJIOBEKa;

Ui OOYyYaroIMXCsl C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUIECKHX SBIICHUIA,

JUISL CIIETBIX M CJIA0OBUIAIIUX OO0YYArOIIMXCS: YMEHHUE UCIIOJIb30BATh PENIbe(PHO-TOUCUHYIO cucTeMy 00o3HaueHu JI.
Bpaiins ni1s 3anucu XuMudeckux (Gpopmyir.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (mndpoBbie)
Ne ni/m Kourpoubnbie IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcnl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHUH
IIpeamer opranndeckoit xumuu. Teopus
11 CTPOEHMS OPTaHNYECKUX COEIUHEHUN A. 3
M. bytneposa
Uroro no pazaeny 3
Paspen 2. Yriesonopoabt
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
' AJIKAIUEHBI, ATKUHBI




2.3 ApOoMaTHYeCcKUe YTIIeBOAOPOIbI 2
24 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB U 3
' uX rnepepaboTka
Hroro no pazaeny 13

Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeuHeHust

3.1 Cruptel. denon 3

3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7
' Cnoxubie 3GupbI

3.3 VYriaeBoasl 3
Wroro mo paszneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Utoro no pazneny 3
Paspen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

5.1 ‘ ITnacrmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenr
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus ctpoeHHst OpraHUYEeCKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIC
HAa3BaHMS OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUU PSII.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIIb AIKMHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOIOB,
NPUHAIIEKAIMX K Pa3IMYHBIM Klaccam
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ rnepepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoroaTroMHbl€ CIUPTHI: TUIICHTIIUKOIIb
U TIULEPUH
@DeHOI: CTPOCHUE MOJIEKYJIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTU . AI_ICTOH




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsl: rugponus, npuMeHeHue,
OuoJIOTNYecKast POJIb KHUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIuS.

27 Baxkueiimme npenctaBuTeNn: IIIIOK03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
MTOJINMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCITOTHI Kak aM(OoTepHbBIe

31 OpPraHWYECKUE COCTUHEHUS, HX
Ouosiornyeckoe 3HaueHue. [lentuab

32 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIMHCHUA




33 OCHOBHBIE TTOHSITUS XUMHHU } 1
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI
OCHOBHBIE METOABI CUHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COE€AMHEHUN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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