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HOACHUTEJBHAA 3AIINCKA

[Iporpamma o XUMHMHM Ha YPOBHE CpellHero obmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUA (QeaepaabHOil 00pa3oBaTeIbHOM
nporpaMmbl  cpeaHero obmero ooOpazoBanus (POII COQO), mnpencTaBIeHHBIX B
denepaabHOM rocynapcTBeHHOM oOpasoBarensHoM cTtanaapre COO, ¢ yuérom Kormenium
nmpernojiaBanusi y4eOHOro TmpeaMeTa «XUMHs» B 00pa30BaTCIBbHBIX OPTaHHU3AIUIX
Poccuiickoit ®epepanun, pean3yrONIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrpPAMMBI, U
OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BuTtusi Bocnutanus B Poccuiickoit denepannu Ha
nepuon a0 2025 roxa» (Pacnopsikenue IIpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MpOorpaMMbl MO XHMHUH, K OIpPENeTCHHIO OO0IIen
cTpaTeruu OOyYeHUs, BOCIUTAHUS W Pa3BUTHUS OOYYAIOUIUXCS CPEACTBAMH Y4eOHOTO
npeamera «Xumus» Juist 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHUENTYaJIbHbBIE
nosioxkeHus: GI'OC COO o B3anMOOOYCIOBICHHOCTH €€, COAEpX aHUsl, pe3yIbTaTOB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, IOJy4aeMOE€ BBIMYCKHUKaMH 0011e00pa30BaTeIbHON
OpraHu3alllM, SBISIETCS HEOThEMJIEMOM YacTbl0 HX 00pa3oBaHHOCTU. OHO CIIyXHUT
3aBEPIIAIOIIMM JTAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX I[EHHOCTEH, MPUCYIINX IIEIOCTHOM CHCTEME XMMHYECKOTO 00pa3oBaHUs. DTU
[IEHHOCTH KAacaloTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHHMS MHUPOBO33PEHUS U
oO01el KyJIbTYphl YEJIOBEKA, a TAKKE IKOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBbIO U NPUPOAHON cpeae. Peanusyerca xumuyeckoe o0pa3oBaHue 00y4arolUXCsl Ha
YpOBHE CpeaHero ooOmero o0pa3oBaHUs CPEACTBAMU YUEOHOTO TMpeaMeTa «XUMHS»,
COJIEp’)KAHUE U TOCTPOCHUE KOTOPOrO OMPEACNICHbl B MPOrpaMMe MO XHUMHH C yYETOM
criel(pUKN HAyKH XUMUM, €€ 3HAUCHUS B MO3HAHWUU MPUPOJLI U B MATEPUATIBHOU >KU3HU
oOmecTBa, a Takke C YYETOM OOMMX UeJed U MPUHLHUIIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHME€ CHUCTEMBI CpelHero oluiero ooOpa3oBanus B Poccuiickoit
denepanum.

XuUMHST KaK OJJIEMEHT CHCTEMBI €CTECTBEHHBIX HayK WIpaeT ocoOyl poJib B
COBPEMEHHOM LMBWIM3AIMU, B CO3JIaHUM HOBOW 0a3bl MaTepHalibHOM KyJIbTypbl. OHa
BHOCUT CBOW BKJIajJ B (D)OPMHUPOBAHME PAIMOHAIBLHOIO HAYYHOTO MBIILJICHUS, B CO3/IaHUE
IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJILI U YEIOBEKA,
KoTopoe (opmupyercs B XMMHUM Ha OCHOBE TOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIer0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEXK]y CTPOCHUEM BEIECTB, UX CBOMCTBAMU
Y BO3MOXXHBIMH 00JIACTSIMU TPUMEHEHHUS.

TecHO B3aUMOJICUCTBYSI C JPYrMMH €CTECTBEHHBIMH HayKaMH, XHMHUS CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOW KYJIbTYpPhI, HEOOXOANUMBIM YCIOBUEM YCIEITHOTO TpyAa U
KU3HH KaXJ0ro wieHa obOmiectBa. CoBpeMeHHas XMMHsI KaK HayKa CO3MJaTeibHas, Kak
HayKa BBICOKMX TE€XHOJIOTUW HaIpaBjeHa Ha PEIleHUE TII00ATbHBIX MPOOJIEeM YCTOHYMBOTO
pa3sBUTUS YEJIOBEUYECTBA — CBIPHEBOM, DHEPreTUYECKOW, IUIIEBOW, OSKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 310POBbSI.



B cootBeTcTBUM ¢ OOIIMMHU LIETSMU U MPUHIUIAMH CPEIHEr0 OOIIero 00pa3oBaHUS
coaepxkanne tmipeamera «Xumus» (10-11  kimaccel, 0a30BBIi  ypOBEHb H3YyUCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs,
HEOOXOJUMYI0O UM 7S BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEUTHOTO
BKJIFOYEHHS] B >KM3Hb COLIMYMA, MPOJOJDKEHHS OOpa30BaHUs B PAa3IMYHBIX OOJIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomuUMy TIpeAMeTa « XUMUsD SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» 1 «OO0mas ¥ HeopraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOI HayKH: cHCTEMa 3HaHWW MO HEOPTraHMYECKOW XMMUU
(c BKJIIOYEHMEM 3HAHMA W3 OO0IIEW XUMUK) M OpraHuueckord xumuu. dopmupoBanue
JAHHOM CHUCTEMbl 3HAHUW TMpPU U3YYCHUM MpeAMeTa O00eCleurBacT BO3MOKHOCTh
PacCMOTPEHMsI BCEro MHOT0OOpa3usi BELIECTB Ha OCHOBE OOIIMX IOHSTHM, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa coaepkaHuss KypcoB — «Opranudeckas xumus» u «OOmas wu
HEOpraHuvecKas XUMHUs» CPOpPMUpPOBAHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO
HOJIX0Ja K U3YyYEHUIO yueOHOro mMarepuasia U 00yciIOBJI€HAa UCTOPUUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUK Ha ONPEHECNEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce
OpraHUYeCKON XMMHUHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOpUU
CTPOCHHUS OpPraHWYECKUX COEAMHEHUH, a TaKkKEe Ha YPOBHE CTEPEOXHMMHYECKUX U
3JIEKTPOHHBIX MPEJCTABICHUNH O CTpoeHHMU BemiecTB. CBedeHMs 00 M3y4yaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHHU — OT YTIIEBOJAOPOJIOB JIO CIOKHBIX OMOJIOTHYECKU aKTHBHBIX
coenuHEeHM. B Kypce opraHMYecKoil XMMHUU TMOIYy4aloT pa3BUTHE CPOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs NEPBOHAYAIbHBIE MPEJCTABICHUS O XUMUYECKOU
CBS3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEUIECTB OT UX
CTPOCHUS, 0 XUMHUYECKON PEaKIINU.

[Tox HOBBIM yTIIOM 3pEHHS B TIpeAMETe «XUMUs» 0a30BOT0 YPOBHS paccMaTpUBACTCS
U3YYEHHBI Ha ypOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUs TEOPETUUYECKUH MaTepuan u
(aKTOJOTMYECKHUE CBEJICHUS O BEUIECTBAX MU XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011ast 1 Heoprauudeckasi XuMHus» 0Oy4daroIIMMCs MPEJOCTABISIETCSI BO3MOKHOCTh
OCO3HATh 3HaYEHHUE MEPUOJINYECKOTO 3aKOHA C OOLIETEOPETHUECKUX M METOAOJIOTHUECKUX
MO3UIIMNA, TIy0XKe TOHSATh HCTOPHYECKOEe H3MEHEeHHE (QYHKIHUNA 53TOr0 3aKoHa — OT
00o001aroniei 10 0OBSACHAIOMIEH U TPOTHO3ZUPYIOMIEH.

Ennnas cucrema 3HaHUN O BAXKHEUIIIMX BENIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U TPUMEHEHUH, a TAKXKE O XUMHUYECKUX PEAKUMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
npoTeKkanusi JomnoJyiHseTrcs B Kypcax 10 m 11 kiaccoB nnemMeHTamMu CcoOAepKaHUS,
UMEIOIUMH KYJIBTYPOJIOTUUECKUN W TIPUKIAAHONW XapakTep. DTHU 3HAHUS CIIOCOOCTBYIOT
MOHMMAHUIO B3aWMOCBSI3M XUMHHM C JPYTMMH HayKaMH, PAacKpbhIBalOT €€ poJib B
MO3HABATEJIbHON M MPAKTUYECKOW NESITEeIbHOCTH YE€JOBEKa, CIOCOOCTBYIOT BOCIMTAHMIO
YBOXEHUSI K TMPOIIECCY TBOPUYECTBA B 00OJACTH TEOPUU M TMPAKTHUYECKUX TMPUIOKEHUN
XUMUH, TTIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemax, CBSI3aHHBIX ¢ XUMHUEH, KPUTHUECKH OCMBICIMBATh MH(MOPMAIIUIO U TPUMEHSTh



e€ JUId TMOIOJHEHWS 3HAaHWH, PEUIeHUS WHTEUIEKTYaJbHbIX M 3KCHEPUMEHTAIBHBIX
UCCJIEeIOBATENbCKUX 3a/1au. B 1eom coxepxanue yueOHOTo nmpeaMera « XUMHUsD JaHHOTO
YpOBHSI ~ M3y4Y€HUS  OPUEHTHUPOBAHO Ha  (OpMHpOBAHHME Yy  OOYyYaIOIIUXCS
MUPOBO33PEHYECKOM OCHOBBI Ui TIOHMMaHUsA (QWIOCOPCKUX UACH, TaKuX Kak:
MaTepuaIbHOE E€AMHCTBO HEOPTaHWYECKOTO W OPraHMYECKOTO MHpa, O0YCIOBIEHHOCTDH
CBOWCTB BELIECTB MX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh NMPUPOAHBIX SBJICHUN MyTEM
HKCIIEPUMEHTA U PEUICHUs MPOTUBOPEUUN MEXIYy HOBBIMH (haKTaMUu U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHM AKOJIOTHYECKUX MPOOJIeM, a TakkKe
npobsieM cOepe)eHHs] IHEPTETUUECKUX PECypPCOB, CBHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTUN U
MaTepUaJIoB.

B muane peineHus 3aad BOCIMTAHMS, PAa3BUTHS M COLMAIU3AIMHU OOYYAIOIIUXCS
IPUHATHIE IPOrPAMMON MO XMUMHMH IOJAXOJBI K ONPEIEICHUIO COJIEPKAHUS U MOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUH,
UMEIOIINUX 0a30BOE€ 3HAYEHUE ISl PA3jIMYHbIX BUJOB ACSATENBHOCTU: pEUIEHUS MpoOJeM,
MOUCKa, aHain3a U o0paboTku HMHGPOPMAIUU, HEOOXOIUMBIX JJISI MPUOOPETEHHUS OIbITa
IIPAaKTUYECKOM W HCCIEAOBATEIBCKON JESATEIIbHOCTH, 3aHMMAIOUIEH BaXKHOE MECTO B
NIO3HAHUU XUMUH.

B nmpakTuke npenonaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs,
TaK U Ha ypOBHE CpeAHero oOmero oOpa3oBaHMs, MPU ONPEAEIECHUU COJEpPKATEIbHOU
XApaKTEPUCTUKU LEJIEH U3yYEHHs MPeaMETa HaIlPaBICHUEM IEPBOCTEIIEHHON 3HAYNMOCTH
TPaJIULMOHHO TpU3HAETCA (HOPMHUPOBAHME OCHOB XHMHUYECKOM HaykKu Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, ITPAKTUYECKOM NEATEIHOCTH YEJIOBEKAa U KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOOMYECKOW TOYKHM 3pPEHUsS TAKOM MOAXOI K
ONpEEICHUIO LIeJIel U3yUYeHHsI PEMETA SBIISETCS BIOJIHE ONPAB/IaHHBIM.

CorlacHO JaHHOM TOYKE 3PEHMS TJIABHBIMHU LIEJIIMA U3YYEHHsI IpeIMeTa « XUMHUS Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBasiroTCs:

e (opMHUPOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHMM KaK BaKHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOM JIEkKAT KIIIOUEBBIE
NOHATHA, (yHIaMEHTAJIbHbIC 3aKOHBl M TEOPUHM XMMHH, OCBOEHHE s3bIKa HAYyKH,
YCBOEHUE U MOHUMAHUE CYIIHOCTU JOCTYIHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOTrO
XapakTepa, 03HAKOMIIEHHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEILIECTB
U XUMHUYECKMX  peakluid, HEOOXOAUMBIX i  NpUOOpPETeHHUS  yMEHUU
OPUEHTUPOBATHCS B MHPE BELIECTB M XUMUYECKUX SIBICHHM, UMEIOIIMX MECTO B
IIPUPOJE, B PAKTUYECKONU U IOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHHMA U CIOCOOOB MAESATENBHOCTH, CBA3AHHBIX C HAOMIOJCHUEM U
OOBSCHEHHEM XUMHUYECKOTO HKCIIEPUMEHTA, COOIOJCHUEM TMPaBMI 0OE€30MacHOTO
oOpallieHHsI ¢ BEIECTBAMM.

Hapsigy ¢ aTuMm, copepxaTenbHas XapaKTepUCTUKa 1eJIel U 3a7a4 U3y4eHus NpeameTa
B IporpaMMe II0 XMMHHM YTOYHEHA M CKOPPEKTHUpOBaHa B COOTBETCTBUU C HOBBIMH
IPUOPUTETAMU B CHCTEME CpeAHero oémero ooOpasoBaHusi. CerojgHsi B MpeENnojaBaHUU



XUMHH B OoJbllel creneHH OTAAETCA MPENNOYTeHUE MPAKTUYECKOM KOMIIOHEHTE
colepkaHuss  oOyueHwus, OPUEHTHPOBAaHHOW  HAa  IOJATOTOBKY  BBIIYCKHHKA
o011eo0pa3oBaTeIbHOM  OpraHM3alllM,  BJAJCIOIEr0 HE  HAaOOpOM  3HaHUM, a
(GYHKIIMOHATIBHONU TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHUSIMU aKTUBHOTO TIOJTyYEHUS
3HAHUU ¥ IPUMEHEHHS X B PEaTbHON KU3HU ISl PEUICHUS MPAaKTUYECKUX 3a/1a4.

B cBA3u c 3TUM npu u3yuyeHUHM npeaMmeTa «XUMHUS» JOMHUHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIEJU U 331a4H, KakK:

amanrtanus oOydarooluXcss K YCIOBHSM JHMHAMUYHO PAa3BUBAIOLIETOCS MUPA,
(dbopMUpOBaHHE WHTEIJICKTYyadbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

(GopMupoBaHHE Yy OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIONINX YHHUBEPCAJIbHOE 3HAUCHWE MJI1 Pa3IMYHbIX BHUAOB JCSTEIBHOCTH: PEIICHHUS
npoOiem, MoucKa, aHajm3a U 00paboTKu MH(pOpMaLK, HEOOXOAUMBIX IJIsi MPUOOPETEHUS
OTIBITa JIEATEIHHOCTH, KOTOPAs 3aHMMAET BaXHOE MECTO B MO3HAHUU XHMMUH, a TAKXKe IJIA
OLICHKM C TIO3MLMHA HKOJIOTUYECKON OE€30IacHOCTH XapakTepa BIMSHHUS BELIECTB U
XMMHYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJHYIO CpEAY;

pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, HWHTEIUICKTYyalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN 00YyYaroIUXCs: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS
10 XMMHUU B COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTSIMH, UCIOJIb30BaTh COBPEMEHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTMM JIJIsl MOMCKA M aHaiu3a y4yeOHOW M Hay4dHO-TOMYJISIPHOM
uH(pOpPMaIMU XUMUYECKOTO COACPKAHMS;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYAIOMIMXCS AacCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHNS, HAOII0JATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPHIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, IMpH IUIAHUPOBAHWHM U TPOBEACHUU XUMHUYECKOIO
HKCIEPUMEHTA;

BOCIIUTAHHE y OOydarommxcs yOeKIEHHOCTH B TYMAaHHCTUYECKOW HAIPaBICHHOCTH
XUMUHM, €€ BaAXHOM POJM B pELUIEHUH IIIOOANbHBIX MPOOJIEM  pPAIMOHAIBLHOTO
IPUPOIOTIONB30BAHUS, TTOTIOTHEHHSI YHEPTETUUECKUX PECYPCOB M COXPAHEHUS MPUPOTHOTO
paBHOBECHsSI, OCO3HAHUS HEOOXOIUMOCTH OEpEekKHOr0 OTHOIIEHHSI K NMPUPOJE U CBOEMY
3I0pOBbIO, a TaK)Ke TNPUOOPETEHHs OMbITa HCIOJb30BAHUS TOJIYYCHHBIX 3HAHUN I
NPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSMHU.

B ydyeOGHOM maHe cpenHero oOiiero oOpa3oBaHuUsl TpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00acTu « EcTecTBEHHO-HAyUHBIE TPEAMETHI.



COAEPKXAHHUE OBYUYEHUSA 10 KIJACC OPTAHUYECKASA XUMMUSA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

IIpeamer opraHnyeckod XHMMHMM: €€ BO3HMKHOBEHHE, pa3BUTHE M 3HAYCHHUE B
NOJIy4YEHUH HOBBIX BELIECTB U MaTepHaJIOB. Teopus CTPOEHHS] OPraHUYECKUX COCAUHEHUN
A. M. bytnepoBa, e€ ocHOBHbIe MOJOXKEHUS. CTPYyKTypHBIE (HOPMYJBI OPTaHUYECKUX
BemecTs. ['omonorus, uszomepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUAX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o Kilaccu@uUKanuu opraHuYeckux BemecTB. HomeHnkmnarypa
OpraHUYECKUX COEAMHEHUN (CHCTEMaTH4YecKas) W TPUBHAIbHBIE HA3BAHMS Ba)KHEMILNX
IPEICTaBUTENEN KIIACCOB OPraHUYECKHUX BELIECTB.

DKCIEpUMEHTAIBHBIE METOABI U3yUYEHHUsl BELIECTB U MX MPEBPALCHUI: 03HAKOMIICHHE
c oOpa3uamMu OpraHMYECKHX BEIIECTB M MaTepHaJlaMd Ha UX OCHOBE, MOJEIMPOBAHME
MOJIEKYJl OPIraHMYECKUX BELIECTB, HAOIIOJEHUE U OMHCAHUE JEMOHCTPALIMOHHBIX OIBITOB
[0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHUM (ILJIaBJIEHUE, OOYTIMBaHUE U
rOpeHue).

Yriesoaopoast

AJKaHBI: COCTaB U CTPOCHHE, FOMOJIOTUYECKUNA psAlA. MeTaH W 3TaH — NpocTeune
NPEICTaBUTENIN AJIKAHOB: (PU3MYECKHE M XMMHYECKUE CBOMCTBA (pEaKIMU 3aMEIICHHS U
TOpPEHNUs ), HAXOXKACHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TI'OMOJIOTMYECKHHA pPsA. OTWIEH W MNPONWIEH —
IpOCTEeHINe MPeICTaBUTENN aJKEHOB: (DU3MUECKHEe U XMMHUYECKHE CBOMCTBa (peakuuu
TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, THApaTallud, OKUCICHHs U  MOJIMMEpHU3alun),
MOJIyYeHHUE U PUMEHEHHE.

Ankanuenbl: Oyraamen-1,3 u  mMerunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHUE CBOMCTBA (peakius noaumepusanun). [lomyuyeHne CHHTETUUECKOTO KayuyKa U
PE3HHBL.

AJKHHBI: COCTaB U OCOOEHHOCTHM CTPOCHHMS, TOMOJIOTMYECKUN psia. ALETHIECH —
NPOCTEUIINN TPECTABUTENb AJIKWHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XHUMHUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHUSA, TATOT€HUPOBAHUS, TUAPATALIMH, TOPEHHUS), TOTyUEHUE
Y IPUMEHEHUE.

Apensl. benszon: cocraB, cTpoeHue, (pU3MUecKre U XUMUYECKHE CBOMCTBA (peakiuu
raJIOrTeHUPOBAHUS U HUTPOBAHUS), MOTyYEHUE U TpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuueckue Ce0UCMEaA (peakyuu 2al02eHUPOBAHUS U HUMPOBAHU),
noayuenue u npumeneHue. TOKCHYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY
YIJIEBOAOPOJAAMH, IPUHAUIEKAIIMMHI K Pa3IMYHBIM KJlaccaM.

[TpupoaHbie UCTOYHUKU YTIIEBOAOPOAOB. [IpupomHbIil Ta3 M MOMyTHBIE HEPTSHBIC
ra3zpl. Hedpts u e€ npoucxoxaenue. CrnocoObl nepepaboTku HePTH: MEPEeroHKa, KPEeKUHT
(TepMuueckuii, KaTanuThyeckuit), nuponu3. IIpoaykTel mnepepaboTku HepTH, UX
NPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObiTy. KaMmeHHbIl yroib M OPOIYKTHl €ro
nepepaboTKu.



DKCIepUMEHTAIbHBIE METOIbl U3YUYEHHUSI BEILIECTB U UX MPEBPAIICHUN: 0O3HAKOMIICHUE
¢ oOpa3uaMu IUlacTMacc, KaydyykKoB M pe3uHbl, Kojuiekuuu «Hedtb» u  «Yrouby,
MOJEIUPOBAHUE MOJIEKYJl YIJIEBOAOPOJOB M  TaJOT€HONPOU3BOAHBIX, MPOBEICHUE
IPaKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnslie 3anaun.

Boluncienuss mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYeCcTBa
MCXOJTHOTO BEIECTBA WUJIM MPOJYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

Kucaopoacoaepxaiiue opranuieckue coeJUHEHUs

[IpenenbHbIE OTHOATOMHBIC CIIUPTHI. METAHON W ATAHON: CTPOCHHUE, PU3HUECKHUE U
XUMUYECKHE CBONCTBA (peakiuu C AaKTUBHBIMU METaJUIaMH, TaJOre€HOBOJIOPOIaMH,
ropeHue), npuMeHeHue. BomoposHble CBS3M MEXKAy MOJIEKyJIaMH crnupToB. JleicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroatoMHbi€ CHUPTHI. DTUJIEHIJIMKOIL W TJIMIEPUH: CTPOCHHE, (Pu3nueckue u
XUMHUYECKUE CBOMCTBa (B3aUMOJICUCTBUE CO IIETOYHBIMM METAJUIAMHM, KadeCTBEHHAs
peakiysi Ha MHOTOATOMHBIE CHUpThI). JlelicTBue Ha opraHu3M uejoBeka. [IpuMeneHue
TJIMLEPUHA U STHUJICHTIIUKOJIA.

®deHos: CTpoeHUE MOJEKYIbl, (PU3UYECKUE M XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunbl U xemoHwvl. DopManbIerui, areTalbIerua: CTPOCHUe, (PU3NYECKHe U
XUMHUUYECKUE CBOMCTBA (PEaKIIMU OKHUCIICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKIUN),
MOJIyYE€HHE U IPUMEHEHHUE.

OIHOOCHOBHBIE TMpeJeibHbIE KapOOHOBBIE KHCJIOTHI. MypaBbUHAsi M YKCYCHas
KHCJIOTBL: CTpO€HUuE, (PU3MUYecCKue U XUMHYECKHEe CBOMCTBa (CBOWMCTBA, OOIIME Ui Kiacca
KHUCIIOT, peakius dTepuduKaiim), noiydyeHue u npuMeHerne. CreapuHoBasi U OJCHHOBAs
KHUCIIOThl KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. MblIa Kak COJHM BBICIIHUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

Cnoxuble 2GUpHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['HAPOJIU3 CIHOKHBIX
a¢upoB. XKupsl. ['uaponaus xxkupos. [Ipumenenue xupoB. buonoruueckas poJib >KUPOB.

VYrieBonpl: cocTaB, KiIacCH(pUKAIMS YIIIEBOJOB (MOHO-, IHU- W TIOJHCAXapHIIbI).
['mrok03a — MpOCTENINiE MOHOCAXapHl: OCOOEHHOCTH CTPOCHHS MOJICKYJbI, PU3NUECKHUE U
XUMHUYECKHEe CBOMCTBA (B3auMo/ielicTBue ¢ rusipokcuioM meau(ll), okucienrne aMMuadHbIM
pactBopoM okcuna cepedpa(l), BoccraHoBiIeHHE, OpPOKEHHE TJIIOKO3bl), HAXOXICHUE B
npupoje, NpUMEHEeHHe, Ouosiormueckass poib. Dotocunre3. DpykTo3a Kak H30MEp
TJIFOKO3BI.

Kpaxman u wnemnono3a kak mOpupojHble nonumepbl. CTpoeHue Kpaxmaia H
1euToa03bl. du3nueckue U XMMHUYECKHE CBOMCTBA Kpaxmana (THAPOJU3, KaueCTBEHHAs
peaKkIus ¢ UOJIOM).

DKCIepUMEHTAIbHBIE METOJIbl U3yUYE€HUS] BEUIECTB U UX IMPEBPAILICHUI: MPOBEICHUE,
HAOJIFOICHUE W OMUCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB. TOPEHHUE CITUPTOB, KaUYECTBEHHBIE
peakiuyu OAHOATOMHBIX CIIUPTOB (OKHCIeHUE dTaHoja okcuaoM meau(ll)), MmHOroaToMHBIX




CIUPTOB (B3auMOJIEHCTBUE TinliepuHa ¢ rujpokcuioM meau(ll)), anbaernnos (okucieHue
aMMHMaYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom menu(ll), B3aumonaericTBue
Kpaxmaia C HOJOM), MPOBEJACHUE MPAKTUYECKOW pabOThl: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTBI.

PacuéTHpie 3amaun. BbelunciieHHs N0 YpPaBHEHHMIO XHUMHUYECKON peakuuu (Macchl,
00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaklMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcojeprKalue OpraHn4eckue CoOeIMHEeHHUS.

AMUHOKHUCIOTBI Kak aMmQoTepHble opraHudeckue coeauHenus. Duszmueckue u
XUMHUYECKHE CBOMCTBAa aMHHOKHUCIOT (Ha MpuMepe ImiunHa). buonormyeckoe 3HaueHUE
aMuHOKHUCIOT. [lentusl.

benku Kak npupoHbIE BBICOKOMOJIEKYJISIPHBIE coequHeHs. [lepBuyuHasi, BropuuHas u
TPETUYHAsI CTPYKTypa O€lIKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIM3, JEHATypalus,
KAueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKcnepUMEHTAIbHBIE METOAbl U3YyYEHHUS BEIIECTB U UX NPEBPAILCHUI: HAOIIOICHUE U
OTHCaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: J€HATypalus OCJIKOB MPU HArpPEBaHHH, I[BETHHIE
peakiuu O0eIKoB.

BbicokoMouleKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COETMHEHHI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPHU3ALNN, CPEAHAS MOJEKYJsipHas Macca. OCHOBHBIE
METOJbl ~ CHHTE€3a  BBICOKOMOJIEKYJISIPHBIX  COCAMHEHUW —  MOJUMepu3alus |
NOJINKOHICHCALIHSL.

DKCNepUMEHTAIbHBIE METO/IbI U3YUYEHHMS BELECTB U UX MPEBPALEHUN: O3HAKOMIICHHUE
¢ o0pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYUYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeIMETHBIX CBS3€M MPU M3YYEHUHU OpraHnydeckod xumuu B 10
KJIACCE OCYILIECTBIIAETCS 4Yepe3 MCIOJIb30BaHUE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAaK W TIOHSTUH, SBISIOUIMXCS CHUCTEMHBIMU I OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IIKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: SBJICHUE, HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajJu3, CHUHTE3, KJIacCHU(PHUKAIUs, MEPUOJUUYHOCTb, HAOJIOJIEHUE, H3MEpEHUeE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®duzuka: martepus, SHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKyJa, SHEPreTHYECKHM
yYpOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE BEIECTBa, (U3UUECKHE
BEJIMYMHBI U €UHULIBI UX U3MEPECHMUSI.

buonorus: kierka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpranusMe, (hOTOCUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (O€IKU, YIIeBOIbI, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPObI, OJIE3HBIE UCKOMTAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MNPOIYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUS, MOIOIIUE
CpeNCTBa, JIEKAPCTBEHHbIE U KOCMETUYECKHE IIpenapaThbl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU S [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeIMETHBIM W OpeaMeTHbIM). HaydHo-meToguyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIIHEro
o01miero o0pa3oBaHMsI BBIJICTICHBI CICAYIOMIAE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4ME MOTUBAIIMU K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUMXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU IIE€JI0CTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW NIE€ATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIbITa MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YYaIOIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MMO3HABATENIbHBIX 3aJ1ay, BBITIOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YI€OHOU ACSITEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA



LIEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIUBBIX  SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIEIYIOIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJEHHUE U TMOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHWE TMOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUsI [EHHOCTEH 3I0poBOro U 0Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOr0 OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COI[MAJIbHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YuCJIe Ha OCHOBE MMPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun u peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0J10rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKH TIeJIeCO00OPAa3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;



MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIeM, BIUSHUS
YKOHOMHUYECKHUX MMPOLECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAHUS JOCTKEHUM XUMHH IS
pelieHus: BOMPOCOB PALIMOHATBLHOTO IPUPOIOIIOIH30BAHUS;

AKTUBHOTO HEMPUATHS  JIEUCTBHM, TNPUHOCAIIUMX Bpel OKpY’KaroIlleu
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpAIATh HX;

HaJIUYUs PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON TPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
IMBHJIM3AMM: B €€ TyMaHUCTHYECKOM HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37IaHUHM HOBOM 0a3bl MaTepUATbHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIULMHBI, 00ECHEYEeHUH YCIOBUMN
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaJu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIET0 MUpPA U
IMPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMH NMOTPEOHOCTAMH;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
NEATEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJIbTaTbl OCBOCHUSI Y4eOHOIro MpeameTa «XUMHUs Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydaroIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbHbIMH
AEeHCTBUSIMMU:

1) 6a30Bble JJOoruvyeckKme JaeMcTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUUYECKOTO MBIIUIEHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU MOHSATUM M YCTAaHABJIMBATh UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUs] OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXJICHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHHU CUMBOJNYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOCIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOU
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIE MOJEJbHbBIC MPEICTABICHUS JJISl BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEUIECTB U XUMUUYECKUX PEAKIIUH.



2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BELIECTB MU XUMHUYECKUX
peaxkuuu;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KAaueCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOZOM
Ipolecca, CaMOCTOATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIupOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HWHGpopMauuu (Hay4yHO-
HOMYJISIpHAasl JIUTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl IHTEpHETa), aHaIu3upoOBaTh MH(DOPMALMIO PA3JIMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYSOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONBb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJIS,IHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYyJIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS MIPEIJIOKEHHOM 3a]1a4H;

BBICTYNATh C Mpe3eHTalMell pe3ybTaTOB IO3HABATENbHOWU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3aluu y4eOHOro MpoeKkTa u (HopMyaHpoBaTh BHIBOJbI



II0 Pe3yJIbTaTaM IIPOBEAEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUN B
x0J1e 00CYXIeHHS 1 OOMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBIATH CBOK II03HABATEIBHYIO
NEATEIbHOCTD, OIpenesis €€ Leaud W 3aJadyd, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOpUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJBTATBI 10 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHSI»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUH SIBIICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUs TPAKTUUECKUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOITIOJIArarOIIMe TIOHATHA (XMMHUYECKHM 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIIEpPOJHbIM CKeneT, (yHKIHOHANbHAs Tpynna,
paauKai, U30Mepus, U30MEPHI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJA, U a30TCOJEpIKaLIUe COCAUHEHUsS, MOHOMEp, IOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. byrtnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXaluye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJIEHUH, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHUH U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;

chOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALECHUN OPTraHUYECKUX COCTUHEHU;

c(OpPMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaI€HHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMHUYECKUX PpEaKLUH,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ] OpPraHMYECKUX BELIECTB ISl WIUIIOCTPALUHA HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpMHPOBAHHOCTh YMEHUN YCTaHaBIMBATh MPUHAJIC)KHOCTh HM3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIACCy/Tpynne COoequHEHUN (yIJIeBOJOPOABI, KHCIOPOA U a30TCOACpPIKAIINe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarnyeckoii HoMenkiaatype (IUPAC), a Taxke NpUBOAWTH TPUBHATILHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWIICH, alleTUJICH,
ATWICHTJINKONb, TJHIEPUH, (eHoN, (HOopMalbIeTH I, aleTalbICTHI, MypaBbHUHAs
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1 00bSICHEHHST 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOPMHPOBAHHOCT, ~ YMEHHM  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUITMYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPTaHMYECKUX BEIIESCTB (METaH, dTaH, ATWJICH, MPOIWJICH, arleTHIICH,
oyranuen-1,3, metmunOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0NI03a, aMIHOYKCYCHAsI KUCIIOTA), MULTIOCTPUPOBATH TCHETHIECKYTO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIHHA C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MIPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOt0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISTIMPOBAHNUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUISI TPUHATHS pEIIeHUuN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATh U BBHINOJHATh XUMHYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUECHUE
STWJIICHA W W3YYCHHE €ro CBOMCTB, KAaYeCTBEHHBIE PEAKIUA OPTraHUYECKHUX
BEILECTB, JeHaTypalusi OCJIKOB MpPU HArpeBaHHUM, LBETHbIE PEaKIUU OENKOB) B



COOTBETCTBUM C TMpaBWJIaMU TEXHUKMA O€30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH H J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEICTABISATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHET U ApyTrHx);

chOpPMHPOBAHHOCT, ~ YMEHMH  COONIIOJATh  MpaBUjia  JKOJOTUYECKH
1[EJIeCO00pa3HOr0 TMOBENCHUST B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOWIEH MPUPOIHON CpEelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBUICHUS W MNPEAOTBPALLCHHUS KX BPEAHOTO BO3JIECUCTBHUS HA OPraHU3M
YEJI0BEKA,

JUIs O0y4YaroIuXCcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIENBIX M CHA0OBUASIIMX OOY4YaIOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

N KosnnyectBo 4yacos DIeKTPOHHBIE
°
/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI B Konrpoabnpie IIpakruue  (uudposbie)
n/n
cero paGoThI CKHe o0pa3oBaTte/ibHbIE
padoThsI pecypchbl
Paznea 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM
11 IIpeamer opranndeckoit xumuu. Teopus cTpoeHus 4
' opraHuueckux coeauHeHuii A. M. bytieposa
Hroro mo pazueny 4
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIe yrIeBOIOPOIBI — aTKaHbI 4
2.2 HenpenenbHbie yrieBogopoOIbl: aJKEeHbI, AIKAAUEHbI, aJIKUHBI 11 1
2.3 ApoMaTudeckue yrieBoa0pOIbI
2.4 [TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB U UX IepepaboTka ) 1
Hroro no pasneny 24
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yecKue coeJuHeHHs
3.1 Crnuptsl. ®enon 6
3.2 Anspaeruasl. KapOoHoBbie KuCIOThL. C03KHbIE 3(DUPBI 12 1
3.3 VraeBoasl 6 1
Uroro no pazneny 24
Pa3nea 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs
4.1 ‘ AMUHBI. AMUHOKHUCITOTHI. benku 5 1
Hroro no pasneny 5
Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCIUHECHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 11
Hroro no pazneny 11
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 2










IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHBI
Ne Hara e uudposbie
Tema ypoka Kontpoas  IIpakTuu
n/n Bcero U3yYeCHUS o0pa3zoBarten
Hble ecKue
bHbIE
padoThI padoThI
pecypchbl
[TpenmMeT oprannyeckoil XuMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U
1 PEeANET OP P 1 05.09.2023
3HauUCHUE
Teopwnsa ctpoenns opranndeckux coenuaeHuii A. M. byrtaeposa, eé€
2 P ETp P 8 yHIep 1 07.09.2023
OCHOBHBIE TTOJIOKEHUS
Teopus cTpoeHus oprannyeckux coeaunennii A. M. bytieposa, eé
3 pILetp P 8 yHIEP 1 12.09.2023
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o Ki1acCUPUKAIUU OPTaHUYECKUX BEIECTB.
4 Howmenknarypa (cucrematuyeckasi) 1 TpHBUAIbHBIC Ha3BAaHUS 1 14.09.2023
OpPraHUYECKUX BEIIECTB
5 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHH Pl 1 19.09.2023
6 ATKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P 1 21.09.2023
7 MertaH 1 3TaH — MPOCTEHIIINE TPEACTABUTENHN aJIKAaHOB 1 26.09.2023
8 MertaH 1 3TaH — NPOCTEHIINE NIPEACTABUTEIHN AJIKAHOB 1 28.09.2023
9 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 03.10.2023
10 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 05.10.2023
11 OTHUJIEH U IPONUIIEH — MIPOCTEHNIINE MTPEICTABUTENIN AIKEHOB 1 10.10.2023
12 OTUJIEH U MPOMUJIEH — MPOCTEHIINE MTPEICTaBUTENN ATKEHOB 1 12.10.2023
[Ipaktuueckas padora Ne 1. «[lomyueHue sTuIeHa U U3yYEHUE €TO
13 P P Y i 1 1 17.10.2023
CBOWCTB»
Anxanuensl. byraguen-1,3 u metun6yraauen-1,3. Ilomyuenue
14 ! YTVLIER, YHAREHE, S, oI 1 19.10.2023

CHHTETUYECKOI0 KayuyyKa U PE3UHBI




Anxanuensl. byraguen-1,3 u metunoyraguen-1,3. Ilomyuenue

15 1 24.10.2023
CHHTETHUYECKOTO KaydyKa M PE3UHbI

16 AJIKMHBIL: COCTaB U OCf)GGHUHOCTI/I CTPOEHUS, TOMOJIOTHYECKUH PS. 1 96.10.2023
AneTuneH — npocTeHINi IpeACTaBUTENb aTKHHOB

17 AJIKWHBI: COCTaB U OC5)6CI-£HOCTI/I CTPOCHUSI, TOMOJIOTHYECKUH PsijL. 1 07.11.2023
AUETHIICH — TIPOCTEHIINN TIPEACTaBUTEIh ATKHHOB

18 Boruncnenus no ypaBHEHUIO XMMHUECKOHN peakluu 1 09.11.2023

19 Boruncnenus no ypaBHEHUIO XUMHUECKOHN peakiuu 1 14.11.2023

20 ApeHbl: 0eH30JT ¥ TOIY0J. TOKCHYHOCTh apeHOB 1 16.11.2023

21 Apenbl: 6eH301 ¥ TOIyoJ. TOKCHYHOCTh apeHOB 1 21.11.2023

99 I'eHeTnueckas CBsi3b YIIIEBOIOPOIOB, TPUHAIICKAIINX K Pa3TMYHBIM 1 93.11.2023
KJjaccam

93 I'enernueckas CBsi3b YIII€BOIOPOIOB, IPUHAISKAIINX K Pa3TMYHBIM 1 98.11.2023
KJlaccam

24 [IpupoaHbIE HICTOUHUKHU yrneBonopoz[?B: MPUPOIHBIN a3 U MOMYTHHIE 1 30.11.2023
He(TsHbIE ra3bl, HePTh U MPOAYKTHI €€ nepepaboTKu

o5 [IpupoaHBIE HCTOUHUKHU yrneBonopoz[?B: MPUPOJIHBIN ra3 U MOMYTHHIE 1 05.12.2023
He(TsHbIE ra3bl, HePTh U MPOAYKTHI €€ nepepaboTKu

26 [TpupoaHBIE HCTOUHUKHI yrneBonopoa?B: MIPUPOJIHBIN Ta3 U MOIyTHEIE 1 07.12.2023
He(TsAHbIE ra3bl, He()Th U MPOIYKTHI €€ nepepaboTKu

27 [ToaroroBka Kk KOHTPOJIKHOU paboTe 12.12.2023

28 KoHnTpospHas padboTa o pazjaeny «Y rIeBoI0pOIb) 1 14.12.2023

29 [IpenenbHple 0THOATOMHBIE CIIUPTHI: METAHOI M 3TaHOJ. BosopoaHas 1 19.12.2023
CBSI3b

30 [IpenenbHbple 0JTHOATOMHBIE CIIUPTHI: METAHON M 3TaHOJI. BosopoaHas 1 91.12.2023
CBSI3b

31 MHoOroaToMHbI€ CIUPTHI: ATUICHTINKOJIb U TIULEPUH 1 26.12.2023




DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE K XUMHUYECKHE CBOMCTBA,

32 28.12.2023
pUMEHEHHE

33 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, 09.01.2024
npUMEHEHHE

34 Pemenue 3amau 11.01.2024

35 Anpaeruapl: GopMambACTU U alleTANbICTHI. ATICTOH 16.01.2024

36 Anpaeruapl: GopMaNbACTUI U alleTaIbIeTH . AIICTOH 18.01.2024

37 OmHOOCHOBHBIE TTpeeNIbHBIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS H 93.01.2024
yKCyCHast

38 OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE KUCIOTHI: MypaBbUHAS U 95.01.2024
yKCyCHast

39 [Ipaktuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCIOTBI» 30.01.2024

40 CreapuHOBas ¥ OJIEMHOBAS KUCIIOTHI, KaK MPEJACTAaBUTEIHN BBICIIINX 01.02.2024
KapOOHOBBIX KUCIIOT

41 Pemenue 3amau 06.02.2024

42 MBpbua Kak coJId BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JAecTBHE 08.02.2024

43 MBpi1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe AeCcTBHE 13.02.2024

m CrnosxHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['aponu3 15.02.2024
CJIO’KHBIX 3(prpoB

45 CrnosxHble 3(hUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['naponau3 90.02.2024
CJIOKHBIX 3(pUpOB

46 XKupsl: ruapoan3, IpuMeHeHHe, ONOIOTHYECcKast poJib )KUPOB 22.02.2024

47 VYrneBonpl: cocTaB, Kinaccupukaius. BaxxHenime mpeacTaBuTen: 97.02.2024
TIII0K03a, PPYKTO3a, caxapo3a

48 VYraeBoasl: cocTaB, kiaccudukanus. Baxxneiume npeactaBuTeNu: 99.02.2024
TIIIOK03a, PPYKTO3a, caxapo3a

49 Kpaxmai u nemirono3a kak NpupoHble OTUMEPDI 05.03.2024




50 pelieHue 3aaaq 07.03.2024

51 [ToaroToBka K KOHTPOJIBHOM paboTe 12.03.2024

59 KonTponpHas pabota no pazaeny «Kucmopoaconepkarnime 1 14.03.2024
OpPTraHUYeCKUE COCTUHEHUS

53 AMUHBI: METHJIAMUH U aHWJIMH 1 19.03.2024

54 AMUHOKHCIIOTHI KaK aM(pOTEPHbIC OPraHUYeCKUEe COSMHEHUS, UX 1 91.03.2024
Ouosiornyeckoe 3HaueHue. [lentumapt

55 AMWHOKHUCIIOTHI KaK aM(pOTEPHBIC OPTraHUYECKUE COSTUHEHUS, HX 1 02.04.2024
Ouosnorudeckoe 3HadeHue. [lentuapl

56 benku kak mpupoHbIe BHICOKOMOJICKYIISIPHBIE COSAMHECHMUS 1 04.04.2024

57 benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS 1 09.04.2024

58 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 11.04.2024

59 OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJICKYJISIPHBIX COCIMHCHH. 1 16.04.2024
[TnacTmacchl, kKaydyku, BOJOKHA

60 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX COCTUHCHHIA. 1 18.04.2024
[TnacTmacchl, kKaydyku, BOJOKHA

61 Pemenue 3amau 1 23.04.2024

62 ['eneTnyeckas cBsI3b OPraHUYECKUX COCTUHEHUI 1 25.04.2024

63 I'eneTnyeckas CBSI3b OPraHUYECKUX COEAMHEHUI 1 02.05.2024

64 Hrorosas koHTpoJbHAS paboTa 1 07.05.2024

65 O06o01enre 1 3aKperuIeHne MPOMJICHHOT0 MaTepurara. 1 14.05.2024

66 O06o001IeHre U 3aKperUieHre IPOICHHOTO MaTepuania. 1 16.05.2024

67 O06o01enre 1 3aKperuieHne MPOMJICHHOT0 MaTepurara. 1 21.05.2024

68 ITonBeneHne UTOroOB roaa 1 23.05.2024

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










