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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraieHHbix B DegepaibHOM  TOCYJaPCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX TOJIOKEHUI «CTpaternn pas3BuTUs BocnHTaHus B Poccuiickoi
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHU O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YellOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMeTa «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO0 POJb B
COBPEMEHHOW HUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIIICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAloIleM MHUpPE Kak O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTIMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMH HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTUH HAalpaBlIeHa Ha pEIICHHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHMS
0o0pa30BaHMsl B pa3IMYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomuMa  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmas M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPTraHMYECKON XMMHHU (C BKIIOYEHHEM 3HAHUM U3 OOIIeHd XUMHH) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa copepxanust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMY4ecKO XHMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 H3ydaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3HU, KIACCU(PUKAMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HW3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHus
TEOPETUUECKH MaTepuan U (AaKTOJIOTMUECKUE CBEACHHMS O BELIECTBAX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3aKkoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHMM, & TAKKE O XMMHUECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercss B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBA)XKEHHSI K IIPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HaHWM, pEIIeHUs HWHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dopmHpoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uaed, TaKuX Kak: MaTepUaIbHOE E€IUHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM M
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (DaKTaMHM U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUU 3KOJOTUYECKUX MpodiieM, a
Takke NpodieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopmupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEeOHBIX JACHCTBMH, HUMEIOMMX 0a30Bo€ 3HAUCHHE JJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOPMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUN
coJlepKaTeIbHOM XapaKTepUCTUKHU LieJied HW3y4eHHUs NpeMeTa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C



METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW HW3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YECHHS IPEAMETA
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB AECATENBHOCTH, CBA3AHHBIX C HAOIOJICHUEM U
OOBSICHEHMEM XUMHYECKOIO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeMeTa B IPOrpaMMe 1Mo XUMHH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernoAaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPAKTUUECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHu3alyy, BIAACIOLIErO He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KU3HU
JUISl peLIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M C 3TUM MpU U3YYEHUM MpeaMeTra «XUMUsS» JOMHHHUPYIOLIEE
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, KaK:

ajanTamus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMHU U HX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEeTLHOCTH: PEIIeHus MpobiieM, MorcKa, aHaiau3a U 00paboTku mHbOpMAINH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C MO3UIUI



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSIHHUS BEIICCTB M XUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJI0BEKa U IPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEHM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUU JIJIsl MIOUCKA W aHaln3a y4eOHOW U
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAaHUE U PA3BUTHE Y 00YUYAIOIIUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XHMHUH, €€ BaXXHOW POJM B PEHICHUH TJIOOAIBHBIX MpoOieM
PalMOHAIBHOTO TPUPOIONOIB30BAHUS, TTOMOJIHEHUSI SJHEPrETUYECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOIIIEHHUSI K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUU JUIsI TPUHSITHUS TPAMOTHBIX pELICHUN B
CUTYalUsIX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOro0 YpOBHS BXOJUT B COCTaB MPeIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIC
PEAMETHI.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYCHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omoisorus, u3oMepus. XHUMHYECKass CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCHU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAIICHUI0 OPTAaHUYECKUX BELIECTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBA
(peakuuy 3aMeIlleHUss M TOPEeHMs), HAXOXKICHHE B MPUPOAE, MOIyYEeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMs U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIiH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranaieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroatoMHble  COHUPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBuE Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibl U Kemouwvl. DopMmanbleru, —aneTanbAETHN:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue i Kiacca KUCIOT, peakius dTepuuKaiim), mojayyeHue 1 mpuMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxnaple 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ maponu3
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJICKYJbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (B3aMMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a kak mpupojaHble noauMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAa4E€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe Kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duznueckue
U XUMUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC cOeIMHECHMS. IlepBuuHas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAILICHUIA:
HaOII0/ICHNE 1 OMHCAaHWE IEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OeIKOB MpU
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINHU, CPEIHSAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBS3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OPTraHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MTOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MaTepruabl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

[INTAHUAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4YaromuMHUCs TporpaMM CpeAaHero oOmiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METaNnpeIMETHBIM M  MpeAMETHbIM). HayuHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHET0 OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX Pe3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICIYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW T'pakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJMYue MOTUBAIIMU K 00yUCHHUIO;

I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;



HaJIMYHUE MPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYpPhl M CIIOCOOHOCTH CTAaBHUTH
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOpMaMU Y TpaBWIaMH  TMOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATECIHLHOCTH
OOyYJaroIIMXCs M0 peau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATEJBHBIX 3a/a4, BBHIMOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/a YYEHBIX U IPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHU U TOCIEIYIOEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBI3aHHBIC C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;



TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKHM CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME MOCJEACTBHI 3ITHX
MOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

coOoicHUsT TIpaBWJI Oe30macHOro oOpalleHusl C BEeHeCTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATECIHHOCTH;

MMOHMMAaHMUS [IEHHOCTU TIPaBWJ HHJIMBUIYAJbHOTO M  KOJJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIECICTBUN U HENPHUATHUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
JIEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW APYrUX BHJAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETO Kjlacca, IITKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEeHUIO Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUM IO XUMHUH;

YBOXEHUS K TPYY, JIIOJAM TpyAa U pe3yjbTaTaM TPYJA0BOU JI€SITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAMBUIYATbHON TPaeKTOPUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHHUS:

AKOJIOTHYECKH I1€JIeCO00pPa3HOr0 OTHONIICHUS K MPUPOAC, KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOITHON U COIMATILHOM CpeIbl;

OCO3HAHHUSA HEOOXOAWMOCTH MCIIOJIb30BAHUSA JIOCTYDKEHUM XUMHU IS
pELlIeHUs] BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOI30BAHMS;

AKTUBHOTO HENPHUATUS JCUCTBUH, TMPUHOCAIIMX BpPEH OKPYKAIOIIEH
MPUPOJIHON Cpelie, YMEHHsI MPOTHO3UPOBATh HEOJAroNpUsITHBIE IKOJOTUYECKUE
MOCJICICTBUS MPEANPUHUMAECMBIX JICUCTBUM U MIPEOTBpAIIATh UX;

HaJM4yusl Pa3BUTOr0 3KOJOTUYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIIBITA JIeSITETLHOCTH 9KOJIOTUYECKOU HaINpaBJEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM



NPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTUU
xemooouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHU U OOILLIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA CHenu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GbOopMUPOBaHNUN PAIMOHATIHFHOTO HAYYHOTO MBIIUICHUS, CO3[IaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUs
IPUPOJITHOTO PAaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHH JUISI  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W BA)XXHOW pOJIM B
CO3/IaHUU HOBOM 0a3bl MaTepHalIbHOM KYJIbTYpPBI, pELIEHUH TITI00aIbHBIX MPOOIEM
YCTOWYMBOI'O PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B PAa3BUTHH MEIULMHBI, O00ECHEYEHUH YCIOBUN
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHSA CYLIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble€ 3HAHUS JJIs aHAJu3a U OOBSCHEHUS SBJICHUI OKPYKAIOIIEro MUpPA U
IMPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1e71aTh 000CHOBAaHHBIE 3aKIIOYEHHS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BAaTh XUMHYECKHE 3HAHMS Jis
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKON eATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccruoHaIbHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHeOU(PUKYy METOJ0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,



IPOLECC, CUCTeMa, HAyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);
YHUBEpCaJIbHbIE Y4YeOHbIE NEWCTBHs (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAIEHOW KOMITETEHITUN 00YYarOIIXCs;
CIOCOOHOCTD OOyJarOIIIXCS WCITIOJIB30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICHCTBUSIMU.

OBaanenue YHHBEpPCATbHBIMHA yueOHbIMH NMo3HABaTeJIbHBIMHU
NEUCTBUSMM:

1) 6a30Bble JOoruvyeckKmne JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHSITHUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JI OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCykJAeHUS (MHIYKTUBHbIC, JEIYKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — MPU PEIICHUU Y4YeOHBIX IT03HABATENIBHBIX W TPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbIe HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;



dbopMynupoBaTh LEIH U 3a/1a4 UCCIEA0BaHNUs, UCTIOIb30BaTh OCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JUIsi (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJA/JE€Th HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEACHUSA
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Iporecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHpOBaThH
0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, HPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOIO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IMYHBIE METObI MPU TMOUCKE H
orObope wuHpOpMaMK, HEOOXOAUMOM [JIsl BBINOJIHEHHUS YYE€OHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMabHYIO  (QOpMy  MpeCTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIH #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHWE CpEACTBA
HaIJISTHOCTH.

OgByaeHHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJlora W/Win
JTUCKYCCUHU,  BBICKa3bIBaThb  HWaAeH, (GOPMYJIUMPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPEIJIOKEHHON 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBHINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, pealn3alud y4eOHOro nMpoekTa U (popMyJIUpOBaTh BHIBOAbI



[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMIN MYyTEM COIJIACOBAHUS MO3ULUN B
x0J1e 00CY X IeHHS 1 OOMEHa MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJITUBHBIMHU AeHCTBUAMM:

CaMOCTOATEIIBHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEIIBHYIO
NEATEIbHOCTD, OIpeneisas €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO MX pElIeHHs C Y4ETOM IIOJIyYE€HHS HOBBIX 3HAHUN O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUSD»)
OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  NPEACTABICHHMM O XHUMHYECKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIsl pElISHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAraloIINe TOHATHS (XUMUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpalIéHHas), MOJb, MOJSpHAas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (yHKIMOHAIbHAS TpyIIa,
paaukai, U30MepHUsi, U30MEPbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHMS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECCKUE 3HAHMS,
JIeKAIME B OCHOBE MOHUMAHUSA NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCITOJIb30BAHUU BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JICATEIIbHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIME MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMyaT OpraHMYECKHMX BEIIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB JJI WLUIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJJIC)KHOCTh HU3YyYEHHBIX
OpraHMYeCKUX BEHIECTB MO MX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIACcCy/Tpynne COequHEHUN (yTJIeBOJOPOABI, KHCIOPOI M a30TCOICpPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHMS), JlaBaTh WM Ha3BaHUS II0
cuctematudyeckoir Homenkiatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIIbHBIE
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHICCTB (PTWJICH, MPOMMWICH, AalleTHUJIEH,
ATUJICHTJIMKOJb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CT€APUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPEICIATh BHUABI XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObACHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMWJICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAHOJ, STUJICHIJHUKOJIb,
TIIAIEPUH, (PEHOJI, aleTalbJIeru, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aAMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaAKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XHMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUs, UCTOJb3YEeMbIX B XUMUHU TIPH M3yYEHUU BEIIECTB U



XUMUYECKUX SBJICHHUN (HAOII0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISTTMPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M 1abopaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwia oOpalleHus C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIOTHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHUI TUIAHUPOBAaTh W BBINOJHATh XUMHUYECKHUM
HKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEIECTB MPU HArPEBAHUHU, MMOTYUYEHUE
STWIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKUHWHU OPraHUuYeCKHX
BEILIECTB, JICHATypalus OCJIKOB NMpPU HArpeBaHUM, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHUM C TMpaBWJIaMU TEXHUKA OE30MaCHOCTH TpuU OOpalieHUuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3aluCh YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii u GopMyIHpPOBaTh BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUNW KPUTUYECKU aHAIMU3UPOBATH XHUMHYECKYIO
uHOpMAIUIO, TMOJy4aeMyl) U3 pPa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBUiia  HKOJOTHYECKHU
LEJIECO00Pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B LEJSIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMAsi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS WX BPEIHOTO BO3ACHCTBHUS Ha OpPraHU3M
YeJ0BEeKa;

JUIsT 00OyYaronuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpalins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
IIpenmer opranuyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbl: aJKEHBI, 5 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U 3 1
ux nepepadoTka
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeJUHEHUs
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 1




Uroro no pazgeny

13

Pa3nen 4. A3oTcoaepikamye opranudeckue coeMHeHus

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazneny 3
Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Koutpoar  IlpakTuu ara uugposbie
Tema ypoka P P A bp
n/n Bcero HbIe ecKHe U3YYeHU s oOpa3oBarteJib
padoThI padoThI HbI€ pecypchl
[Ipenmer opranuveckoit Xumun, €€ BOSHUKHOBEHUE,
1 1
pa3BUTHE U 3HAYCHUC 07.09.2023
5 Teopust CTpoeHUsI OPraHMUECKUX COCTUHEHUN A. M. 1
BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS 14.09.2023
[IpencraBienne o KaccuPUKAITIA OPraHUICCKIX
3 BemiecTB. HoMenkiarypa (cucremaruyeckas) u 1
» ypa ( ) 21.09.2023
TPUBHAIBHBIC HA3BAaHUSI OPTAHUYCCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHH Psifl 1
P P 28.09.2023
5 MeTaH 1 3TaH — NMPOCTEHIIIHE MTPEICTABUTENH aJTKAHOB 1
P pedt 05.10.2023
6 ANKeHBI: COCTaB 1 CTPOCHHE, CBONCTBA 1
P 12.10.2023
7 DOTUJICH U TPOIMUIICH — MPOCTEHIINEe MPeICTaBUTENN 1
aJKCHOB 19.10.2023
[TpakTuueckas padorta Ne 1. «IlomydyeHue sTuneHa u
8 - 1 1
M3y4YEHUE €ro CBOMCTBY 26.10.2023
9 Anxanuensl. byranuen-1,3 u meTmioyraauen-1,3. 1
[Tony4yeHnne CHHTETUYECKOTO KaydyKa U PE3UHBI 09.11.2023
ATNKHUHBIL: COCTaB M 0COOCHHOCTH CTPOCHUS,
10 . Lo 1
TOMOJIOTUYECKUM psill. ALETUIIEH — MPOCTEeUIITNI 16.11.2023




npeaACTaBUTCIIb AJIKWHOB

11 B i
BIUMCIICHUS 110 YPABHEHUIO XUMUYECKOU peaKuu 93.11.2023
12 Apensl: 6eH3011 ¥ TOTY0JI. TOKCHYHOCTH apeHOB 30.11.2023
I'enernyeckas CBSI3b YII€BOAOPOAOB, IPUHAJICKAIINX K
13
pa3IMYHBIM KjIaccam 07.12.2023
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOAOB: IPUPOIHBIN
14 &
ra3 ¥ monyTHble He(pTAHbIE ra3bl, HePTh U MPOIYKTHI €€ 14.12.2023
nepepadoTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOAOB: IPUPOJHBIN
15 &
ra3 M MOIMyTHbIC HETSHBIE ra3bl, HePTh U MPOTYKTHI €€ 91.12.2023
nepepadboTKu
16 K 0 %
OHTpOJIbHAS paboTa Mo pazzeny «YTIeBOA0POAb» 98.12.2023
17 [IpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJL.
Bonoponnas cBs3b 11.01.2024
18 M :
HOTOATOMHBIE CITUPTHI: STUICHTIIUKOIb U TIIUIEPUH 18.01.2024
@DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3UYECKHE U
19 .
XUMHUYECKHE CBOICTBA, TPUMEHEHNE 25.01.2024
20 A : A
JBAETHJIBL: (hOpMaNbIETU U alleTalbIeru. AIETOH 01.02.2024
OHOOCHOBHBIE TIPEIeNbHBIE KAPOOHOBBIE KHCIIOTHI:
21
MypaBbUHAs U YKCYCHas 08.02.2024
[Tpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa
22 .
YKCYCHOUM KHUCTIOTBI» 15.02.2024
23 CreapuHOBasi U OJIEMHOBAS KUCIIOTHI, KaK




MPEACTABUTENH BBICIINX KapOOHOBBIX KHUCJIOT 22.02.2024

24 Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX 1
MOIOIIIEE JEHCTBUE 29.02.2024

o5 CroxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX 1
KHCIOT. [ MIpOan3 CII0KHBIX 3(hUPOB 07.03.2024

26 XKupsl: runponaun3, npuMeHeHne, Ouosoruyeckas poiib 1
KUPOB 14.03.2024

97 VYraeBogsl: cocTaB, Kiaccuukanus. Baxkueitmme 1
MIPeJICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapos3a 21.03.2024
28 Kpaxmai u nemirono3a Kak mpupoHbIe TTOTUMEPHI 1 04.04.2024

29 KonTponbnas pabota no pazaeny 1
«Kucnopoacoaepkaiiyue opraHn4ecKue COSIUHEHUS 11.04.2024
30 AMUWHBI: METHIIAMUH U aHWJIAH 1 18.04.2024

31 AMUWHOKHUCIIOTHI KaK aM(OTEpPHBIE OPTaHUICCKUE 1
COeIUHEHHS, X OMoJIornueckoe 3Hauenue. llentuant 25.04.2024

39 benku kak mpupoHbIe BEICOKOMOIIEKYISIPHBIE 1
COEIMHEHUS 02.05.2024

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX 1
COCTMHECHU I 16.05.2024

34 OcHOBHBIE vMeTOJIBI CUHTE3a BRICOKOMOJICKYIISIPHBIX 1
coenuHeHui. [lmactMacchl, Kayayku, BOJIOKHA 23.05.2024

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT B02785626040375320589557888015438598111854845708
Bnageney AxTAmoBa falicad HypMmyxamMeToBHa

OedcTevTened C 21.11.2022 no 21.11.2023
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