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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XUMHHM Ha YPOBHE CpellHEero obiiero oOpazoBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUA (QeaepaabHOil 00pa30oBaTeIbHOM
mporpamMmbl  cpeaHero obmero ooOpazoBanus (DPOII COO), mnpencTaBIeHHBIX B
denepaabHOM TOCyIapcTBEeHHOM oOpasoBarenbHoM cTtangapte COO, ¢ yuérom Konneniuu
nmpernojiaBanusi y4eOHOro TmpeamMeTa «XUMHs» B 00pa30BaTCIbHBIX OPTAaHU3AIUSIX
Poccuiickoii @enepanuu, peanu3yroIIMX OCHOBHBIE 0O0pa30BaTENbHBIE NPOrPAMMBI, M
OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BuTusl BocnuTanus B Poccuiickoit denepannu Ha
nepuo 10 2025 roga» (Pactiopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TMOJXOJOB K pa3paboTKe MpOTpaMMbI MO XUMHUHU, K ONPEIEICHUI0 00Ien
cTpaterud OOY4YeHHMs, BOCIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEJICTBAMU Yy4eOHOTO
npeamera «Xumus» g 10 kiaccoB Ha 0a30BOM YPOBHE COCTaBWIM KOHIENITyalbHbIE
nosioxkeHus: ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, COAepX aHus, pe3yJbTaTOB
00yueHus U TpeOOBaHUH K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TOJydaeMOe BBIMYCKHUKaMHU 0011e00pa3oBaTebHON
OpraHu3alliM, SIBJISICTCS HEOThEMJIEMOM dYacThl0o HX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEpPIIAIOIIMM D3TAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIMX LIEJTOCTHOW CHCTEME XHMHUYECKOro oOpa3oBaHUA. DTH
IIEHHOCTH KAacaloTCs TMO3HAHUS 3aKOHOB MPHUPOJbI, (HOPMUPOBAHUS MHPOBO33PECHUS U
0011el KyJIbTyphl YeJIOBEKa, a TAKKE IKOJOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBBIO U MPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOIIUXCs Ha
YpOBHE cCpeaHero oOmiero oOpa3oBaHUs CpEICTBAaMU Y4YEOHOTO TMpeaMera «XUMUs,
COZIepaHUE U TOCTPOEHUE KOTOPOTO OMpENESeHbl B MPOrpaMME MO XUMHUHU C YYETOM
crienMUKU HayKu XUMHH, €€ 3HaUYCHUS B MO3HAHUM MPUPOJBI U B MAaTEPUATBHON JKU3HU
oOmecTBa, a Takke C Y4YETOM OOIMMX TelNe M MPUHIUIIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHUE€ CHUCTEMBI cpeaHero obmiero oOpa3zoBaHusi B Poccuiickoit
denepanuu.

XUMHSL KaK OJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyl poyib B
COBPEMEHHOM IUBUJIM3ALMH, B CO3/JaHUM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (OpPMUpOBAHUE PAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, B CO3JaHUE
LEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKAIOIIEM MUPE Kak O €IMHCTBE MPUPOJBI U YEIOBEKA,
KoTopoe (opmMupyercds B XMMHUM Ha OCHOBE IOHMMAaHHUS BEIIECTBEHHOIO COCTaBa
OKPY>KaloIlEero Mupa, OCO3HaAHUS B3aUMOCBSI3U MEXYy CTPOCHHEM BEILECTB, NX CBOMCTBAMHU
¥ BO3MOXXHBIMH 00JIACTSIMU TIPUMEHEHUSI.

TecHO B3aUMOJICUCTBYSI C JPYrMMH €CTECTBEHHBIMU HayKaMH, XHMHS CTala
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO TpyAa U
KU3HU KaXJoro uieHa obOmiectBa. CoBpeMeHHas XMMHs KaK HayKa CO3MJareibHas, Kak
HayKa BBICOKMX TEXHOJIOTUH HAIpaBJeHA HA PEIICHHUE TIO0ATBHBIX MPOOJIEM yCTOWIUBOTO



pa3BUTUSL YEJIOBEUECTBA — CBIPbEBOM, DHEPre€TUYECKOW, MHUIIEBOM, SKOJIOTHUYECKOU
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B cooTBeTcTBHM C OOIIMMH HEISIMUA U MPUHIUIAMH CPEIHET0 OOIIero oOpa3oBaHUs
coaepkanue mnpenMera «Xumus» (10 kmacchl, 0a30BbIi  YPOBEHb  HU3yUCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs,
HEOOXOJUMYI0O UM [ BBIPAaOOTKM MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEUTHOTO
BKJIFOYEHHS] B >KM3Hb COLIMYMA, MPOJOJDKEHHS OOpa30BaHUs B PAa3IMYHBIX OOJIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsIOIMMU TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xumus» 1 «OO0mas ¥ HeoOpraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHHMM 1O HEOPraHWUYECKOM XUMUU
(c BKJIFOYEHWEM 3HaHWI W3 OOIIEH XUMHHM) W OpraHuveckoil xummu. DopMupoBaHHE
JAaHHOM CHUCTEMbl 3HAaHUM TP HU3YYEHHHM MpeaMeTa OOeCHeurnBaeT BO3MOXKHOCTb
PacCMOTPEHMsI BCEro MHOT0oOpa3usi BELIECTB HAa OCHOBE OOIIMX MOHSITHM, 3aKOHOB U
TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumueckas xumus» u «OOmas u
HEOpraHuvecKas XUMHUs» CPOPMUpPOBaHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO
NOJIX0Ja K U3YyYEHHUI0 yueOHOro mMarepuayia U 00yClIOBJI€HAa UCTOPHUUECKH 0OOCHOBAaHHBIM
pa3BUTHEM 3HAHUM Ha ONPENENEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce
OpraHUYeCKON XHMHUHM BEIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOpUU
CTPOCHHUSI OpPraHWYECKUX COEAMHEHUH, a TaKkKe Ha YPOBHE CTEPEOXMMHYECKUX U
AJIEKTPOHHBIX NPEJCTaBICHUNH O CTpoeHMHU BemiecTB. CBeaeHMs 00 M3yyaeMbIX B Kypce
BELIECTBaX JAIOTCS B Pa3BUTHH — OT YTIIEBOJOPOAOB JI0 CIOKHBIX OMOJIOIMUECKH aKTUBHBIX
coenuHEeHM. B Kypce opraHMYecKoil XMMHUU TMOIYy4aloT pa3BUTHE CPOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O O0IIEro 00Opa3oBaHUs NEPBOHAYAIBHBIE MPEACTABICHUS O XUMUYECKON
CBA3M, KJIacCU(UKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX
CTPOEHHUSI, 0 XUMHUECKOWU PEAKIINH.

[To HOBBIM yTriIOM 3peHHs B IpeameTe «XuMHs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3YUYEHHBII Ha ypOBHE OCHOBHOrO OOHIEro oOpa30BaHUsI TEOPETHUECKUU MaTepual u
(baKTOJOTMYECKHUE CBEJICHUS O BEIIECTBAX U XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O0111ast 1 Heoprauudeckasi XuMus» 0Oy4daroIIMMCs PEJOCTABISIETCS] BO3MOKHOCTh
OCO3HATh 3HAYEHHUE MEPUOJINYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOAO0JIOTHUYECKHX
NO3UINM, TIy0)XKe TIOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOr0 3aKoHAa — OT
00001aroniei 10 00BSICHAIOMIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUM O BAXKHEUIIINX BENIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHUH, a TAKXKE O XMMHYECKUX PEAKIUAX, WX CYIIHOCTH W 3aKOHOMEPHOCTSIX
NpPOTEKaHUsl JIOMOJIHSAETCS B Kypcax 10 d3jeMeHTaMH COAEpX aHUs, HUMEIIUMA
KYJIbTYPOJIOTHUECKUIA W MPUKIATHOW XapakTep. JTH 3HAHUS CHOCOOCTBYIOT MOHHMAaHHUIO
B3aMMOCBSI3M XMMHUU C JIPYTUMH HayKamH, PacKpbIBalOT €€ poJib B IO3HABATEIIBHOU U



MPAKTUYECKON JIEITEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXKCHHUS K
MpoIIecCy TBOPYECTBA B 00JIACTH TCOPUHU U MPAKTUICCKUX MPUITIOKEHUN XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMPOOJIeMax,
CBS3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh WMH(OpPMAIUI0O U MPUMEHATH €& s
MONOJIHEHUSI ~ 3HAHWUM,  PEIICHUS  HMHTEJUICKTYAIbHBIX M DKCHEPUMEHTAJIbHBIX
MCCIIEIOBATENBCKUX 33/1a4. B memom copepxanue ydeOHOTO TpeaMeTa « XUMHUSD JTaHHOTO
YpPOBHSI ~ WM3yYEHHUS  OPUCHTHUPOBAaHO Ha  GOpMHpOBaHHE y  OOydYarOImUXCS
MHUPOBO33PEHYECKON OCHOBBI JUIi MOHUMaHHS QUIOCOPCKUX UACH, TaKuX Kak:
MaTepHalbHOE E€JUHCTBO HEOPraHMYECKOTO M OPraHMYEeCKOTr0 MHUpPa, OO0YCIOBJIEHHOCTbH
CBOWCTB BELIECTB UX COCTABOM U CTPOEHUEM, MTO3HABAEMOCTh NMPUPOAHBIX SBJICHUN MYyTEM
HKCIEPUMEHTA U PEIICHUS MPOTUBOPECUUN MEXKIAY HOBBIMU (paKTaMU U TEOPETHUUYECKHUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJU XUMHUHU B PELICHUM SKOJOTMUYECKUX MPOOJIEM, a TaKkKe
npo0seM cOEpeKEeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JIaHUSI HOBBIX TEXHOJIOTHI U
MaTepuanoB.

B nnane pemieHusi 3ajad BOCHUTAHUSI, PA3BUTHS U COIHAIM3ANMHU OOYYaIOIINXCS
MPUHATHIC TPOrpaMMOM MO XMUMUHU MOJAXO/bl K ONPENEICHUIO COJECPKaHUS U MOCTPOCHUS
npeaMera MpeaycMaTpuBaloT  (POPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUM,
UMEIOIUX 0a30BOE€ 3HAUEHHUE JJISl PA3IMYHBIX BUJOB JACSATEIBHOCTU: PELICHUs MpoOieM,
MOKCKa, aHan3a U 00pabOTKM MHGOpPMAINK, HEOOXOAUMBIX JIsi MPUOOPETEHHS OIbITa
MPAKTUUYECKOM M UCCIIEAOBATEIbCKOM NESATEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B npaxTtuke npemnogaBaHusi XUMUU Kak Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHus,
TaKk MU Ha ypOBHE cpeaHero oOmiero oOpa3oBaHMs, MPU OMPEIEICHUN COJEPKATeIbHON
XapaKTepUCTHUKHU 1IeJIe U3y4YeHUs MPeIMEeTa HApaBICHUEM MMEPBOCTENIEHHON 3HAYUMOCTHU
TPAAUIIMOHHO TMpHU3HAETCA (POPMHUPOBAHUE OCHOB XHWMHYECKOM HAayKHM Kak o00J1acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETHHOCTU YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKOM TOYKH 3pPEHUS] TaKOW MOAXOJ K
ONPENEIICHUIO LIeJIEH N3YyUYECHUS TPEAMETA SBIISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3PEHUS TJIaBHBIMU IEISIMU U3YUEHUS MpeaMeTa « XUMUsD) Ha
6a3zoBoM ypoBHe (10 KJ1.) SABJISIFOTCS:

e (opMHUPOBAHHE CHUCTEMbl XMMHUYECKMX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC
NOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH,
YCBOGHHME W TMOHHWMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHN MHUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHHUE ¢ UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYUYHBIX METOJIaX TTO3HAHUS BEIICCTB
U XUMHYECKMX  peakiuid, HEOoOXOMUMBIX [JJIi  TOPUOOPETCHUS]  YMEHUH
OPUEHTUPOBATHCA B MHUPE BEILECTB MU XUMUUYECKUX SIBJIEHUW, UMEIOIIMX MECTO B
MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHOMN KU3HU;



e pa3BUTHUE YMEHUH M CIOCOOOB JESATENLHOCTH, CBA3aHHBIX C HAOMIOJECHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIepUMEHTa, COOIOACHHEM MpaBHil O€30MacHOTO
oOparIteHus ¢ BEIeCTBaMHu.

Hapsiny ¢ atuM, coaeprkaTenbHas XapaKTepUCTHKA LeJIel U 3aJa4 U3yUeHUsI IPeMeTa
B IpOrpaMMeé IO XUMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMU B CHUCTEME cpeaHero obmiero oOpaszoBaHus. CerojHs B MpenojaBaHUU
XUMHH B OoJblIel cTeneHH OTHAAETCA MPENNOYTeHUE MPAKTUYECKOM KOMIIOHEHTE
CoJlepyKaHus o0OyueHus, OpPUEHTUPOBAHHOU Ha  MOATOTOBKY  BBIIIYCKHHUKA
o01ieo0pa3oBaTebHOM  OpraHM3alliM,  BJAJCIOIIEro HE  HAaOOpOoM  3HaHUM, a
(YHKIIMOHAJIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMU aKTUBHOTO MOJyYEHUS
3HAHUW ¥ IPUMEHEHHSI UX B peabHOU KU3HU JIJIS1 PEUICHHS MPAKTUISCKUX 3a/1a4.

B cBs3M C¢ 3TUM mpu H3yuyeHUH TpeaMeTa «XUMHUS» JOMHUHUPYIONIEEe 3HAYCHHE
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

ananrtanuss oOydyaroluXcss K YCIOBHMSM JMHAMUYHO PAa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHWE WHTEIJICKTYyalbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dopMupoBaHrUE y OOYYaIOIIMXCSl KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOUINX YHHUBEPCAJIbHOE 3HAUEHUE I Pa3IUYHbIX BHJIOB JAESITEIBHOCTU: PEIICHUS
npo0iem, MoucKa, aHaju3a U 00paboTKU MH(pOpMaLU, HEOOXOAUMBIX Ui PUOOPETEHUS
OTIBITa JIEATEIHHOCTH, KOTOPAs 3aHMMAET BaXHOE MECTO B MO3HAHUU XHMMUH, a TAKXKe IS
OLICHKM C TIO3MLMHA HKOJIOTMYECKOM Oe30macHOCTH XapakTepa BIMSHHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CpEaY;

pa3BUTHE [IO3HABATENbHBIX HMHTEPECOB, MHTEJUIEKTYaJbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00y4aroIUXCs: CIOCOOHOCTH CaMOCTOSITENILHO NMPUOOPETaTh HOBBIE 3HAHUS
0 XMMHUU B COOTBETCTBUU C XU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTMM JJIsl MOMCKA M aHaiu3a y4yeOHOW M Hay4dHO-TOMYJISIPHOM
uH(pOpPMaIlMU XUMUYECKOTO COACPKAHMS;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYAIOMIMXCS AacCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHHSI, HAOIIOJATEILHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, TMpPH IUIAHUPOBAHUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHUE y OOydarommxcs yOeKIEHHOCTH B T'YMAaHHCTUYECKOW HAaIPaBICHHOCTH
XUMUHU, €€ BaAXHOM POJM B pEUIEHUU T[JIOOANbHBIX NPOOJIEM  pPaIMOHATBLHOTO
IPUPOIOTIONH30BAHUS, TTOTIOJTHEHUS YHEPTETUYECKUX PECYPCOB U COXPAaHEHUS PUPOTHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOJMMOCTH OEpeKHOTO OTHOLICHHS K MPUPOJE U CBOEMY
3I0pOBbIO, a TaK)Ke TNPUOOPETEHHs OIbITa HCIOJb30BAHUS TOJYYCHHBIX 3HAHUN UIs
NPUHATHSA TPaMOTHBIX PEIICHUN B CUTYaAIUSAX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.



B yuebGHOM muane cpemgHero ooOmiero oOpa3oBaHMs MpeaMeT «XuMus» 0a30BOTrO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00acTtu « EcTecTBEeHHO-HAYUHBIE TPEAMETHI.

OO1iee 4YKMCIIO YacoB, OTBEIEHHBIX JUISI WM3YYEHUs XHMHH, Ha 0a30BOM YypOBHE
cpeaHero ooiiero oopasoBanusi, cocrariseT: B 10 kimacce — 34 yaca (1 gac B HeemI0).



COJAEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[Ipeamer opraHnyeckod XHMHH: €€ BO3HMKHOBEHHE, pa3BUTUE M 3HAUCHHUE B
NOJIy4YEeHUH HOBBIX BELIECTB U MaTepHaIOB. Teopus CTPOEHHS] OPraHUYECKUX COECAUHEHUN
A. M. BbytnepoBa, €€ ocHOBHBIE MOJOXKeHUS. CTpyKTypHbIE (HOPMYJIBI OPraHUYECKHUX
BemiecTB. ['omoinorusi, nzomepusi. XuMHUYECKasi CBS3b B OPraHUYECKHUX COCIUHECHUSAX —
OJIMHAPHBIE U KPATHBIE CBSA3U.

[IpencraBnenne o KiIacCU(pUKALMK OpraHuyeckux BemlecTB. Homenknarypa
OpraHUYEeCKUX COCAMHEHUMN (CcUcTeMaThyeckas) W TPUBUAIbHBIC HA3BaHUS Ba)KHEHIIIMX
IIPEICTABUTENIEH KJIACCOB OPTaHUYECKHUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOIbI U3YUEHHUSI BEIIECTB U UX MPEBPAIICHUN: O3HAKOMIICHUE
¢ oOpa3liaMu OpraHMYEeCKHUX BEIIECTB M MaTepHallaMd HAa MX OCHOBE, MOJEIUPOBAHUE
MOJIEKYJl OPTaHMYECKUX BELIECTB, HAOIIOJIEHUE U OMUCAHUE JEMOHCTPALMOHHBIX OIBITOB
M0 TMPEBPAIICHUI0 OPraHUYECKUX BEIISCTB MPU HArpeBaHUM (ILJIaBJIeHUE, OOyrJIMBaHUE U
TOpEHUeE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUHN PsA. MeTaH U 3TaH — mpocTeuIne
NPEACTaBUTENN AJIKAHOB: (PU3MYECKHE M XMMHYECKUE CBOWMCTBA (pEakUuu 3aMEUICHUs U
rOpeHus), HaX0XKJIEHHUE B IPUPOJIE, IOJyYEHHE U IPUMEHEHNE.

ATNKEHBI: COCTaB M CTPOECHHME, T'OMOJOTMYECKHHA pPsA. OTWIEH W MNPONWIEH —
NPOCTEUIINE MPEACTABUTENHN AJIKEHOB: (DU3MYECKME U XMMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THUAPATALMH, OKUCICHUS U  NOJUMEPHU3ALNH),
NOJIyYEHHUE U IPUMEHEHHE.

Ankaguensl: Oyramuen-1,3 wu  MerwiOyragueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakius nonumepusaiun). [lomydenre CHHTETUYECKOTO KaydyKa U
PE3UHBL.

AJKHUHBI: COCTaB U OCOOCHHOCTHU CTPOCHHS, TOMOJIOTHYECKUH psiA. AILETHIEH —
NPOCTEHIINN TPECTaBUTENb AJIKHUHOB: COCTaB, CTPOCHHE, (U3NYECKUE M XUMHUYECKHE
CBOMCTBA (peakly THAPUPOBAHMS, TAIIOTEHUPOBAHUS, THIPATALIUH, TOPEHUS), TTOTYUYECHUE
U TIPUMEHEHHUE.

Apenbl. beH3oin: cocraB, cTrpoeHue, GU3NYECKUe U XUMUYECKHE CBOMCTBA (peakiunu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MOTyYEHUE U TpUMeHeHue. Toyon: cocmas, cmpoenue,
Qu3suueckue u Xumuueckue CceoUCMBA (peakyuu 2al02eHUPOBAHUs U HUMPOBAHUS),
nonyyenue u npumexeHue. TOKCHYHOCTb apeHOB. ['eHeTnueckas CBsI3b MEXKIY
YTJIEBOIOPOIAMH, IPUHAJICKAIIMME K PA3JIMYHBIM KJIacCaM.



[TpuponHble MCTOUYHUKH YTaeBOAOPOAOB. [IpupoaHblil ra3 W momyTHble HE(QTAHBIC
ra3el. HedTe u €€ mpoucxoxaenue. CrocoObl nepepaboTku HE(TH: MEPEroHKa, KPEeKUHT
(TepMUYeCKHi, KaTanuTU4yeckuit), nuponus3. IIpoaykTel mepepaboTku HePTH, HX
NpPUMEHEHUE B TMPOMBINUIIEHHOCTH W B ObITy. KaMeHHbI yrojib M MPOAYKTHI €ro
nepepadoTKHU.

DKCIepUMEHTAIbHBIE METObI U3YUYEHHS BELIECTB U UX MPEBPALIECHUN: O3HAKOMIICHHUE
c o0pa3mamMu MjacTMacc, KaydyKoB M pe3uHbl, Koulekimu «HedTts» u  «Yromby,
MOJEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB U  TaJOT€HONPOU3BOAHBIX, MPOBEICHUE
IPAKTUYECKON pabOThI: MOTYyYEHUE ITHUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérturle 3amaqn.

Bbluncienuss mo ypaBHEHMI0 XMMHUYECKOM peakluH (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEILIECTBA WJIM MPOJYKTa PEAKLHUU MO M3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB UM MPOJYKTOB PEAKIINHN).

Kucnopoacoaepxamue opranayeckue CoeJUHEHUs

[IpenenbHble OTHOATOMHBIE CHIUPTHL. METAHON M 3TAHOJ: CTPOEHHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBAa (peakuuMyd C AaKTUBHBIMH METAJUIaMH, TallOT€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BoaopojHble CBA3M MEXAy MOJIEKyJIaMH cnupToB. JleiicTBue
METaHOJIa ¥ ITAHOJIa HAa OPraHU3M YEJIOBEKA.

MHoOroaroMHbl€ CHMPTHL. DTWIECHIVIMKOIb W TJIMIEPUH: CTPOEHUE, (hU3nuecKkue U
XUMUYECKUE CBOMCTBA (B3aMMOJCHCTBUE CO IIEJTOYHBIMU METaJJIaMU, KayeCTBEHHAas
peakius Ha MHOTOATOMHbIE CHUPTHI). JlelicTBMe Ha opraHu3M uenoBeka. [IlpuMmeHneHue
[IIMLEPUHA U STUJICHTIIUKOJIA.

deHo: cTpoeHHe MOJCKYJbI, (DM3UYECKHE M XHMHYECKHE CBOWMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anbnerusibl U kemouwvl. DopManmbieruj, alueTalbICTU/l; CTPOCHHE, (DU3nuecKkue U
XUMUYECKHE CBOMCTBA (PEaKIMKM OKHUCICHHUS] 1 BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINH),
IIOJIyYE€HHUE U IPUMEHEHHUE.

ONHOOCHOBHBIE TMpefelibHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAsT U yKCyCHas
KHCJIOTBL: CTpOeHUE, (PU3NUYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOUIME Uil Kjacca
KHUCIIOT, peakiusi dTepuduKaim), nojiydyeHue u npuMmeHenre. CreapuHoBasi U OJEHMHOBAs
KHCJIOThl KaK MPEACTaBUTENM BBICIIMX KapOOHOBBIX KHUCJIOT. MblIa Kak COJM BBICIIHX
KapOOHOBBIX KUCIJIOT, UX MOIOIIEE IeHCTBUE.

Crnoxuble 3GUpPbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [MAPOIU3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xkupos. [Ipumenenue xupoB. buonornueckast poJib )KUPOB.

VYrneBonbl: cocTaB, KiIacCHU(PUKALMS YIIEBOJOB (MOHO-, IHU- W TIOJMCAXapHIIbI).
['mroko03a — MpoCTENIUii MOHOCAXapul: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, PU3NUECKHUE U
XUMHUUYECKHE CBOMCTBA (B3aumo/ielicTBue ¢ ruapokcuiom Menu(ll), okucienrne aMMuadyHbIM
pacTBopoM okcuga cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TJIFOKO3bI), HaXOXJICHUE B




npupojsie, NpUMeHeHue, Ouosormyeckas poab. DoTtocuHTe3. DpykTo3a Kak u3OMEp
TJIFOKO3BI.

Kpaxman wu memiono3a Kak mpupojaHbie moiaumepbl. CTpoeHue Kpaxmana Hu
nesunono3bl. dusndeckne U XMMUYECKHME CBOMCTBA Kpaxmaina (THAPOJIN3, KaueCTBEHHAas
peaKIus C HOJIOM).

DKCIEePUMEHTAIBHBIC METOJIBI M3YUYEHUS BEIICCTB M WX IMPEBPAIICHHI: MPOBEACHHUE,
HAOJI0/ICHNE U OMHCAHHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUeCTBEHHBIC
peakIuyu OJHOATOMHBIX CIIUPTOB (OKHCIeHUE dTaHoja okcuaoM meau(ll)), MHOroaToMHBIX
CIIUPTOB (B3auMOJIeHCTBHUE TiMIlepuHa ¢ rujpokcuioM meau(ll)), anpaernnos (oKuciIeHUE
aMMMAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), B3aumonericTBue
KpaxMalia C HOJ0M), IPOBEJACHNUE MPAKTUUECKON pabdOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCTIOTHI.

Pacuérnbie 3amaun.

Brluucnenus mo ypaBHEHUI0O XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIUU MO M3BECTHBIM Macce, 00BEMY, KOIHIECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOJAYKTOB PEAKIINHN).

A3oTconepkale OpraHu4ecKiue COeTMHEHN.

AMMHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHuyYecKue coeauHeHus. Puznyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpuMmepe TiuirHa). buomornueckoe 3HaueHue
aMUHOKHUCIIOT. [lenTumsl.

benku kak mpUpoIHBIE BEICOKOMOJICKYJISIpHBIC coequHenus. [lepBuunas, BTOpuvHas 1
TPETUYHAsI CTPYKTypa O€lIKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIH3, JCHATYpallus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

DKCnepUMEeHTAIbHBIE METObl U3yUEHHUS BEIIECTB U WX MPEBpAIICHUI: HAOMIOACHUE U
OTIMCaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus OCIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu OeIKoB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIEC TTOHATHSI XUMUU BHICOKOMOJIEKYJISIPHBIX COCTUHEHUI: MOHOMED, TOJIMMED,
CTPYKTYpHOE 3BEHO, CTETECHb MOJMMEPHU3alUU, CPEeIHsAsI MOJEeKyIsipHas macca. OCHOBHBIC
METOJl ~ CHHTE3a  BBICOKOMOJICKYJSPHBIX  COCAWHEHMA —  TIOJUMEpH3alus |
TIOJTUKOH/ICHCAITHSI.

DKCnepUMEHTAIbHBIE METObl U3yUEHHUS BEIICCTB U UX MPEBPAIICHUI: 03HAKOMIICHUE
¢ oOpasiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TTACTMACC, KAyUyKOB.

MexnpeaMeTHble CBA3H.

Peanusanus MeXNpeIMETHBIX CBA3€d INMPU M3YYEHUU OpraHndecko xumuu B 10
KJIacCe OCYILECTBISICTCS 4Yepe3 HCIIOJIIb30BAHWE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK W TIOHATHH, SBJISIONUXCS CUCTEMHBIMH IS OTACNBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.



OO1ue ecTecCTBEHHO-HAy4YHbIE MOHATHA: SIBICHHE, HAyYHBIH (akT, THIOTE3a, 3aKOH,
TEOpHs, aHadu3, CHUHTE3, KJIACCH(PHUKAIUS, MEPUOJUYHOCTh, HAOIIO/IEHUE, HU3MEpEHUE,
IKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: maTepus, SHEPTUs, Macca, aToM, d3JCKTPOH, MOJEKyJa, YHEPTreTHYCCKHU
yYpOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, (PH3UYECKUE
BEJIMYMHBI M SMHUIBI UX U3MEPCHUSI.

buonorus: knerka, opranusm, 6uocdepa, o0OMEeH BELIECTB B OpraHuzMe, GOTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIC BEIIeCTBA (OCIKH, YIIICBOBI, KUPBI, PEPMEHTHI).

['eorpadusi: MUHEPAIBI, TOPHBIE TTOPOIBI, TIOJIE3HBIC HCKOMIAEMbIE, TOTTUBO, PECYPCHI.

TexHoONOTHS: THINEBbIE TPOAYKTHI, OCHOBBI PAIlMOHAJIHLHOTO THUTAHUS, MOIOIIHE
CpEICTBA, IEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMEBI 110 XUMKWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUSI 00yJaroIUMUCS
OporpaMm cpenHero o6Omiero oOpa3oBaHus (JUYHOCTHBIM, METANpPEAMETHBIM |
npeaMeTHbiM).  HaydHo-MeToanuecko OCHOBOM Juisi  pa3paboOTKH  IUIAaHHUPYEMBIX
pE3yJIbTaTOB OCBOEHUS MPOTPAMM CPEAHETO OOIIEr0 00pa3oBaHUS SIBISETCS CHCTEMHO-
NEeATENbHOCTHBIN OIXO/I.

B coOTBEeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B  CTPYKTYpE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpEAMETa «XUMUS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHUsl BBIJICICHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HAHME OOYYAIOIIUMUCS POCCUMCKOM TPaKJaHCKOW  MACHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTPEEIEHUIO;

HaJIMYUe MOTUBALIUU K O0y4YECHHUIO;

I[CJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAHULIMI 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh U CHOCOOHOCTh OOydYarommxcsi PYKOBOACTBOBATHCS B  CBOEH
NEATEIBbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKAMH, IPUCYLIMMH LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYME MPAaBOCO3HAHMSI SKOJOTUUYECKON KyJIbTYPbl U CIOCOOHOCTH CTaBUTH LIEJIU
Y CTPOUTH KU3HECHHbIE TUIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa « XUMHUSD JOCTUTAIOTCS B €IUHCTBE
yu4eOHOM M BOCIUTATENBHON JESTEIbBHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M HJI€AIAMH POCCUHUCKOTO
IPaKJAHCKOTO 00IIeCTBa, MPUHATHIMUA B OOLIECTBE HOPMAMH M NPABUJIAMH MOBEICHHS,
CIOCOOCTBYIOLIMMHK MPOLIECCaM  CaMOMNO3HAHUS, CAMOPa3BUTHUS M HPABCTBEHHOIO
CTaHOBJICHMSI JINYHOCTH 00YYaOIIHUXCS.

JInyHOCTHBIE = pe3yNbTaThbl  OCBOCHHMS  IpeaMeTa  «XUMHSD»  OTPaXaroT
cOPMUPOBAHHOCTh ~ OMbITA  [O3HABATEJIbHOM W  MPAKTUUYECKOW  J1eATEIbHOCTU
oOy4Jaronuxcs 1o peaau3alii NPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YKCIIE€ B YaCTH:

1) rpa:KaaHCKOr0 BOCIMTAHMSA!

OCO3HaHUsl OOYYalOIMMHUCSA CBOMX KOHCTHUTYLHMOHHBIX IpaB M OOS3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABIICHHS O COLIMATIbHBIX HOPMAX U MPABUIAX MEAKITUYHOCTHBIX OTHOIIECHUH B
KOJUIEKTHUBE;

TFOTOBHOCTHM K COBMECTHOM TBOPYECKON JEATENBHOCTH NPHU CO3AAHUM YUEOHBIX
MIPOEKTOB, PEIICHUH YYE€OHBIX W TMO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU XHUMHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHThI
JIPYTUX MPU aHATH3E PA3TNIHBIX BUIOB YICOHOH ACITEIHHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

LHEHHOCTHOTO  OTHOILIECHHMS K  HMCTOPHUYECKOMY W  HAyYHOMY  HACIEIUIO
OTEYECTBEHHOW XMMUH;

YBOKEHUSI K TIPOIIECCY TBOPYECTBA B 00JACTH TEOPUM U MPAKTUYECKOTO
MPUMEHEHUSI XHWMHHM, OCO3HAaHMUSI TOTO, YTO JOCTHKEHUS HAyKH €CTh pPE3yJbTaT
JUTUTENIbHBIX HaOMIOCHUHN, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TPyZAa YYEHBIX U PAKTUKOB;

UHTEpECca U IO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH W MOCIEIYIOIIEM AaHaIU3e
nH(pOpMaIU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYyallud, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUSI, ODUCHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEJECHUE U MOCTYIKU CBOUX TOBAPUILECH C MO3UIIUMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX MOCTYIIKOB;

4) dpopMupoBaHNs KyJbTYPHI 310POBbS:

MMOHUMAaHUs LEHHOCTEN 340pOBOro M 0e30MacHOro o0pasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TMCUXHUYECKOMY
3/10pPOBBIO;

coOmo/ieHnss TpaBui Oe30macHOro OOpailleHHus ¢ BEIIeCTBaMH B OBITY,
ITOBCEJHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHMMAaHUSl LIEHHOCTH MPaBUJ WHIWBUAYAJbHOTO M KOJUIEKTUBHOTO OE€301acCHOIO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCIEACTBUH UM HENPHUATHUA BPEAHBIX MpUBBIYEK (YrMoTpeOaeHus
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIE0BATEIbCKOMN NEeSITEILHOCTH,
00111eCTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUIAX ACATEILHOCTH;

YCTAHOBKM Ha aKTHMBHOE Y4YacTHE B PEUICHUU MPAKTHUYECKUX 3aJlady COLMAIbHOM
HaIpPaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEeHHUI0 MPodeCcCuil pa3IMuHoro pojia, B TOM UUCIIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 110 XUMUH;

YBOXKEHUS K TPYAY, JIOJISIM TPpyJa U pe3yabTaraMm TPyAOBOM ACSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIMBHIYATbHOW TPACKTOPUU OOpa30BaHUA,
Oynymerr mpodeccun U peanus3alii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C Y4ETOM



JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHH, WHTEPECOB U TMOTPEeOHOCTEH
00I1IeCTBa;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

JKOJIOTMYECKH I1€J€COO0Pa3HOr0 OTHOIIEHUS K TIPUPOJIe, KaK HMCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJ00ATFHOTO  XapakTepa OSKOJOTHYECKHX TMpoOJIieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOW CPEbI;

OCO3HaHMSI HEOOXOJAMMOCTH HCIIOJIH30BaHUS JOCTIKCHUN XUMUHU IS pPelIeHUs
BOIIPOCOB PAIIMOHATIBHOTO MIPUPOAOTI0IB30BaAHUS;

AKTUBHOTO HEMPUATHS JCUCTBHUM, MPUHOCSIIMX BpEI OKPYKAIOIIEH HPUPOIHOM
cpene, YMEHHsI TMPOTHO3UPOBATh HEOJATONMPUATHBIC HKOJIOTUYECKHE TOCIEICTBUS
MPEAIPUHUMAEMBIX TEUCTBUI U NMIPEAOTBPAIIATh UX;

HaJIMYUSL PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOU KYJIbTYpHI,
OIbITA JESITEIBHOCTU 3KOJIOTUYECKOM HAIIPAaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
MMHU B TO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIbHON MpPAaKTHKE, CIOCOOHOCTH H
YMEHHS aKTUBHO ITPOTUBOCTOSITH UIC0JIOTUU XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHMMAaHUS CHEU(UKA XUMHUU KaK HAyKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
pallMOHAJIBHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TpeACTaBieHUus o0
OKPYXaIIEM MHUpPE KaK O €JUHCTBE IPUPOABI U YEJIOBEKA, B MO3HAHWUU IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHUu pOoOJIeM COXPAHEHUsI IIPUPOITHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH JIJIsi COBPEMEHHOM [IUBUIIN3AIIUU: B €€
T'YMaHUCTUYECKON HAIMpaBJICHHOCTH M Ba)XXHOM pOJIM B CO3JaHUM HOBOU 0asbl
MaTepUAIbHOM KYJIBTYPhI, PEIICHUH TJIOOAJIBHBIX MPOOJIEM YCTOWYHUBOTO pPa3BUTHUS
YeJI0BEUYCCTBA — CHIPhEBOM, SHEPIreTUUSCKOM, MUIIEBOM U 3KOJIOTHISCKONW 0€30MaCHOCTH,
B Pa3BUTUHM MEJUIIUHBI, OOCCICYCHHH YCJIOBHM YCHENIHOTO TPyJa M SKOJIOTHYECKH
KOM(pOPTHOM JKM3HU KaXJI0TO YIeHA OOIIECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHHUMAHUS CYIIHOCTA METOAOB IO3HAHWS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJyYyaeMble
3HAHUS U1 aHAJM3a U OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIET0 MHUpA M MPOUCXOSIINX B
HEM W3MEHEHUH, YMEHHs JejlaTh O0OOCHOBAaHHBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOUTUXCS JAHHBIX C IIEJIbIO MOJTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATEJIBHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS JJIs PEIICHUS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

VMHTEPECA K NO3HAHUIO U UCCIIEI0BATEIbCKON IESITEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTU K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHUBHOMY ITOJTYYCHHUIO HOBBIX 3HAHWHA TI0O XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTIIMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B paslUYHBIX cdepax NpodecCHOHATHLHON

NEATEIIBHOCTH.
METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHHS YUCOHOTO MpeIMeTa « XUMHU» Ha YPOBHE
CpeaHero oo0Iero 0opa3oBaHus BKIFOYAIOT:

3HAYUMBIE TUTSt dbopMupoOBaHUS MHUPOBO33PEHUS OO0 yJarOIITIXCSI
MEXKIUCIUIUIMHAPHBIE  (MEXIpEeAMETHbIE) OOIleHAYyYHbIE TMOHSTHUS, OTpakarolue
LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa U CHEHU(UKY METOJIOB MO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTHs, SBIICHHUE, MPOLECC, CHUCTEMa,
Hay4HbIA (DAKT, TPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEIOBaHUE,
HaOJI0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE y4eOHBbIE JEHUCTBHUS (TMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,
pEryJsTUBHBIE), oOecreynBaomue GopMUpoBaHue (PYHKIIMOHATBHON TPaMOTHOCTH M
COIIMAJIbHON KOMITETEHIIMU 00yJaronuxcs;

CIIOCOOHOCTh OOYYaIOIIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXIUCIMUILUIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUEOHBIE ICUCTBUS B MO3HABATEIHLHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YYEOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJiaieHne YHUBEPCAJIbHBIMYI YU€OHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpPENEIATh LENU ACSITEIbHOCTH, 3a7aBasi MapaMeTpPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCUTBH PE3YJIbTAThI IEITEIHLHOCTH C MOCTaBICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh MIPU OCBOCHUHU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHblE TpPU3HAKU TOHSATHUH W YyCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MTOHSATHUSA JUIsl O0OBSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAaHUSA M KPUTEPHUH I KiIacCU(UKAIIMN BEIIECTB U XUMHYECKHUX
peaKLnil;

yCTaHABJIMBATh MMPUYNHHO-CJIECJCTBCHHBIC CBSI3U MEXy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYKICHUS! (MHIYKTUBHBIE, AETYKTUBHbBIC, 110 AHAJIOTHH),
BBIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPUBAEMBIX  SIBJICHUSX,
(hopMyIHpOBaTh BBIBOJIBI M 3aKJIFOUCHUS,

NPUMEHATH B IIPOLECCE IMO3HAHMS, MCHOJb3YEMbIE B XHMHHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30OBBIBATh MOACIBHBIC MPEICTABICHUS — XUMHUYECKUM 3HAK



(cuMBOJ) 3/MeMeHTa, XUMHUYeckass (Qopmysa, ypaBHEHHE XHMUYECKOM peakuuu — Ipu
pElIEHNN Y4YEOHBIX MO3HABATENIbHBIX M IMPAKTHYECKUX 33/]a4, MPUMEHSATH Ha3BaHHBIE
MOJICJIbHBIE TPEJCTABICHUS Il BBISIBICHUS XapaKTEpPHBIX IPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE JeiiCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O NTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUI;

GopMynUpOBaTh LENU U 33JaYd HMCCIEAOBAaHUS, HCIOIb30BATh MOCTABICHHBIE U
CaMOCTOSITENIBHO C(OPMYJIUPOBAHHBIE BOIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (DOPMHPOBAHUS TMIOTE3bl MO IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXIICHUU;

BJIQJIETh HaBbIKAMU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U MIPOBEACHHS YUCHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOmoAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3ysbTaT, (QOopMyaupoBaTh 000OIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YNbTATOB HCCIEIOBAHUS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

MpUOOpETaTh ONBIT YYEHUYECKOW UCCIEN0BATENBCKON U MPOEKTHON EATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY METOJ/IOB PEIICHUS
IIPaKTUYECKUX 3aJ]1a4, IPUMEHEHHIO PA3JIMYHBIX METOOB MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCSA B PA3IUYHbIX MCTOYHUKAX HH(pOpMAIMU (Hay4HO-TOMYJISIpHAS
JUTEpaTypa XMMUYECKOIO COJEpXaHusl, CHpaBOYHbIE MocolOus, pecypchl MHTepHeTa),
aHaJIM3UPOBATh MH(OPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;

(opMyIUpPOBATH 3alIPOCHl U MPUMEHSATH Pa3IMYHbIE METOABI IPU TIOUCKE U OTOOpE
nH(popmanuu, He0OX0IMMOM /1JIs BHIITOJIHEHHSI YUEOHBIX 3a7]a4 OMPEIeIEHHOTO TUIA;

npuoOpeTaTh  ONBIT  HMCHOJIb30BaHUS ~ MH(POPMALKMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpEACTaBICHUS HHPOpMaIUU
(cxempl, rpauKH, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpEeACTBa MpHU paboTe C XUMHUYECKOU
uH(popManuen: MpUMEHATh MEXIpeAMeTHbIE ((PU3HMUECKUE U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJTBI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaIJISITHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJ€ Auajora W/wiu
JIUCKYCCHUHU, BBICKAa3bIBaTh HAEH, (OPMYJIHPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;



BBICTYNIATh C MPE3EHTAlHUEld pe3yJbTaTOB IIO3HABATEIIbHOW JI€ATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMH IPU BBIITOJIHEHHH
XUMHUYECKOTO JKCIIEPUMEHTa, MPaKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alud y4eOHOro MpoekTa U (OpMyIHpOBaTh BBIBOJBI IO
pe3yipTaTaM MpPOBEAEHHBIX HCCIENOBAaHUM IYTEM COIVIACOBAaHUS MO3UIMN B XO0j€
00CyXeHusl 1 0OMEHa MHEHUSIMHU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSIMMU:

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh M OCYLIECTBISTH CBOIO  I103HABATEIbHYIO
HESTeNIbHOCTh, Ompefenss €€ Lend W 3aJadd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MPEAIAraeMblil aJrOpUTM JIEUCTBUN NPU BBIITOJIHEHUU
y4eOHBIX M MCCIEAO0BATENIbCKUX 3a/]ad, BbIOMpaTh HamOosee 3P(EeKTUBHBIN cocod HUxX
pelIeHHs C YYETOM MOTYyUYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATE CAaMOKOHTPOJb CBOEHM JEATEIPHOCTM HAa OCHOBE CaMOAaHAIM3Aa H
CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenMeTHbI€ pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XuMush» OTpaXkaroT:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SIBIICHUM TTPUPOJIbI, B (HOPMUPOBAHUU
MBIIUICHUS. U KYJbTYPbl JUYHOCTH, €€ (DYHKIIMOHATIBLHONH IPaMOTHOCTH, HEOOXOAUMOM
JUISL pelIeHUs] TMPAKTHYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJTHOU CPELE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET: OCHOBOIIOJIArA0IINE
MOHATUS (XMUMUYECKUM DJIEMEHT, aToM, DJICKTPOHHas 000JI0YKa aTroMa, MOJIeKyJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, XWMHUYECKas CBS3b, CTPYKTypHas ¢opmMmyia
(pa3BépHyTas U COKpalléHHas), MOJb, MOJISIPHAS Macca, MOJIIPHBIN 00BbEM, yriIepOIHbIN
CKeneT, (PyHKIMOHANIbHAS TPYyNa, paJauKail, U30MepHsi, H30MEPbI, TOMOJIOTUYECKUNA P,
TOMOJIOTH, YTJIEBOJOPOAbI, KHCJIOPOJ U a30TCOJEpIKAIIME COCIUHEHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TCOPUU U 3aKOHBI
(Teopust cTpoeHust opranudyeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHUs MaCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUSA,
JIe)KAIIME B OCHOBE MOHUMAHUSI MPUYMHHOCTH W CUCTEMHOCTH XUMHUUYECKHX SIBJICHUU,
(haKTOJIOTHYECKUE CBEJACHUS O CBOMCTBAaX, COCTaBe, IMOJIYyUYCHUHM U O€30MacHOM
WCIIOJIb30BAaHUN BAXKHEUIINX OPTraHWYECKUX BEMIECTB B OBITY M TMPAKTHYECKOM
JNEATEIBHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHUU BBISBJIATh XapakTEpPHbIC TMPU3HAKA TIOHSTHMA,
YCTAaHABJIMBATh WX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIUE TMOHSTHUS MPU
OMMCAaHUU COCTaBA, CTPOCHUS U MIPEBPAICHUN OPTaHUYECKUX COEAUHEHUI;

c(OPMUPOBAHHOCTh YMEHUW MCIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamIEHHON) (Qopmyi
OpraHUYECKUX BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIUM, U3rOTABIUBATH MOJCIIH
MOJIEKYJl OpPraHMYEeCKMX BEIIECTB JUIsl  WUIIOCTpAIlMM HUX  XHUMHUYECKOr0 U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHaBIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OpraHUYeCKUX BEILECTB MO0 UX COCTaBY U CTPOEHUIO K OMPEAeTEHHOMY KiacCy/TpyIiie
coeMHEHU  (YIJI€BOJAOPOJbI,  KHUCJIOPOA W  a30TCOJEpIKalllie€  COCIAMHEHUS,
BBICOKOMOJICKYJIIPHBIE COCAMHEHUSI), JaBaTh WM Ha3BaHUS 10 CHUCTEMaTHYECKOU
Homenkinarype (IUPAC), a Ttakxe NpUBOIUTH TPUBHAIbHBIC HA3BaHUS OTICIBHBIX
OpraHUYeCKUX BEIIECTB (ITWJIEH, MPOMWICH, AalleTHJICH, STUJICHTJIUKOJb, TIUIEPUH,
dbenon, dopManbaerua, aneTalbIeTy]l, MypaBbHHas KHUCIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAsi KUCJIOTA, CTEAPUHOBAST KUCIIOTA, TJIIOKO3a, PpyKTO3a, Kpaxmal, LEeUI003a,
TJIUIIMH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEAEISATh BUIbl XUMUYECKOM CBSA3U B OPTaHUUYECKHUX
COeIMHEHUSIX (OJIMHAPHBIE U KPATHHIC);

cOPMUPOBAHHOCTh ~ YMEHHUS TPUMEHSATH  MOJIOKEHUS TEOPUU  CTPOCHUS
opranuueckux BemecTB A. M. ByrnepoBa st 0OBSCHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA THUIMUYHBIX MPEACTABUTENCH pPa3INYHBIX KJIACCOB OPraHUYECKHUX
BeIIeCTB (METaH, 3TaH, TUJIEH, MPOMWICH, aleTusieH, OyraaueH-1,3, MeTunOyTaaueH-
1,3, OeH30JI, METaHOJ, ATaHOJ], JTWJICHIJUKOJb, TJIUIEPUH, (EHOJ, aleTalIbJIeTHI,
MypaBbHHasi M YKCYCHas KHCJOTBI, TJIIOKO3a, Kpaxmal, LeJUII0JI03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TI'E€HETHYECKYID CBSI3b MEXIAY HUMU YpaBHEHHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYII,

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HICTOUHUKHU YTIIEBOJIOPOJHOTO ChIPbSI
(HedTh, NPUPOAHBIM Ta3, yroib), CHOCOOBI HMX MEpepadOTKM U MPAKTHUYECKOE
MpUMEHEHUE TTPOYKTOB MEPEePadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCIICHUS 110 XUMHUYECKUM YPaBHEHUSIM
(macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MNPOJAYKTa PEAKIUU I10
M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WA MPOAYKTOB
peakiun);

c(hOpPMHUPOBAHHOCTh YMEHUHN BIAJACTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX METOAAX
HAay4YHOTO TMO3HAHUS, UCIOIb3YEMBIX B XMMUHU IMPU HU3YUYECHUH BEUIECTB U XUMHYECKUX
ABJICHUM (HaOJIOJEHUE, H3MEpPEHHUE, JKCIEPUMEHT, MOJICTUPOBAHKE), HCIIOJIb30BATh



CUCTEMHbBIC XMMHUYECKHE 3HAHUS ISl MPUHSATHS PEUICHUHM B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUU COOMIOAATh TpaBWjIa IOJB30BAHUS XUMHUYECKOU
OCYJI0M 1 TaOOpaTOPHBIM 000PYOBAaHUEM, a TAKKe MpaBHIia 0OpaAIIEHUs C BEIECTBAMU
B COOTBETCTBUM C MHCTPYKLUSIMHU MO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH M BHITIOTHATH XUMHUYECKUN IKCIIEPUMEHT
(mpeBpanieHuss OpraHMYECKUX BEIIECTB IPU HArpeBaHUM, IMOJYYEHHUE ITWICHAa U
W3YUYEHHUE €r0 CBOMICTB, KAUECTBEHHBIC PEAKIIMU OPraHUYECKUX BEIIECTB, JACHATYpaLUs
OCJIKOB TIPW HArpeBaHHMM, IIBETHBIC PEAKI[MU OEJIKOB) B COOTBETCTBUU C IpaBUIIAMU
TEXHUKU O€30MacHOCTH TMpU OOpallleHuH ¢ BellecTBaMHM U JaOOpaTOPHBIM
000pyZIOBaHUEM, NPEJCTABIATh PE3YJIbTATBl XMMHYECKOTO 3KCIEpUMEHTa B (Qopme
3alMCH YpaBHEHUN COOTBETCTBYIOIIMX peakuuil U (GopMyJIUpOBaTH BBHIBOJIBI HA OCHOBE
3THUX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aQHAIM3UPOBATh  XUMHUYECKYIO
MH(}OpMaIKIO, OJYyYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CpEACTBAa MaccOBOW MH(pOpMaIH,
WNHTepHeT u 1pyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUJIa 3KOJOTHUECKH LIETECO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOM JIEATENLHOCTH B IEJISAX COXPAHEHUSI CBOETO 3JI0POBbS U
OKpYXaLed NPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTb BO3JCHCTBUS Ha JKUBBIC
OPTraHU3Mbl ONPEACIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbich noka3arens [1/K,
MOSICHSThL Ha MPUMEpPaxX CIOCOObl YMEHBIIEHUS M MPEJOTBPAILCHUS UX BPEIHOTO
BO3/JICUCTBUS HA OPTaHU3M YEJIOBEKA;

Uil OOy4YarIIMXCd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: yMEHUE
MPUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYIIHBIX METOJIaX I[IO3HAHUSI BEUIECTB U
XUMHUYECKUX SIBIICHUN;

JUISL CHETbIX U CIA0OBHIAIIMX OOyYaroUIUXCsl: YMEHHUE HCIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMu4ecKux GopMyL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 1
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2 1 1
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 1
' AJKaJUEHbI, aTIKUHBI
2.3 Apomatrndeckue yriieBo10pO Ikl 2 0
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 0
' UX repepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. @enon 3 1
Anpaerunpl. KapOOHOBBIE KHCITOTHI.
3.2 JICTHABRE: B 7 0 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1 0




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2

5.2 0
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
HA3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENN aJTKEHOB
8 [TpakTruyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLIL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPO/IHBIH ra3 U NOMYTHbIE HEPTIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

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

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u 1eioio3a Kak mpupoIHbIe
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuabt

32 benku xak npupoaHsIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



		2023-10-31T20:33:47+1200
	Волошина Галина Валентиновна
	Подпись документа




