MyuHuHnansHoe apronoMHoe obmeobpazoBarebHoe yupekaeHHe
cpeanns obmeobpasosaresibHas WKOIA
¢ yrayGaénnniv HlydeHHeM OTAeAbHBIX npeameros Ne 53
(MAOY COLI ¢ YHOII Ne 53)

Bnacosa M A,
4.08.2026 Ne 80

PABOYAS ITIPOTPAMMA
(ID 10521153)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

11t o0ydarommxcs 10 — 11 kimaccoB

Exarepun0Oypr 2026



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00Opa3oBaTeNbHBIX opraHu3auusx Poccuiickoin
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOmiel crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuenrtyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, PEe3ylbTaTOB OOyuYeHUs U TpPeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBepUIAIOIIMM 3TallOM pealu3alud  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILIUX
LEJIOCTHOW CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3IOPOBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XHMHS», COJIEPKAHUE M TOCTPOECHHE KOTOPOIO OIpPENEIEHbl B
nporpaMmMe MO XMMHUHM C Y4YETOM CHEUU(PUKH HAYKHM XUMHH, €€ 3HAUeHUS B
MO3HAHWU TPUPOJLI U B MaTEPUAIBbHOW MU3HM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (popmHpyeTrcs B XMMUU Ha OCHOBE MOHHUMaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBHM C OOMIMMHU IENSIMH U TNPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKHM MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHUs B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMA  nipeaMeTa  «XHUMHS»  ABISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumuss» u «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOUYEHHEM 3HAHMH W3 OO0Iel XMMHUH) U
OopraHu4eckoil xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBl 3HAHWM NPU U3YYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckas XuMus» copmMupoBaHa B IpOrpaMMe IO XHMHUHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCSI HA YPOBHE KJIACCUYECKONM TEOPHUU CTPOCHHSI OPraHMYECKHUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4ecKor XWMHUU TOJIYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3M, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mnpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan M (AaKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» 00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 OOBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, X COCTaBE, CTPOCHUH,
CBOMCTBAaX W MPUMEHCHHUM, a TAKKE O XUMHUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAJHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBS3M XHUMUU C
JIpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHS K IMPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYATbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMeTa  «XUMHUS»  JaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHUE y OOYyYaIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocodhckux maeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMH (akKTaMH U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJOTUUECKUX MpobieMm, a
TaK)Ke MpoOJeM COEpexKEHUsT IHEPIETUUECKUX PECYPCOB, ChIPhsl, CO3/ITaHHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmane pemeHuss 3amad  BOCIHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromIMXCcsl TPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, UMEKIUX 0a30BO€ 3HAYEHUE MJis
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEeIOBATEeNIbCKOM JEeATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mpenomaBaHMs XWMHHA KaK Ha YPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero od1iero oopa3oBaHusi, P OMPEICTICHUN
COZIEPKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4deHUs
MIpEeIMETA SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUsl TVIABHBIMHU UEISIMU H3Y4YEHUs IMpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak  BaKHEHIIEH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XWMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUS
BCIIECTB M XUMHUYECKHUX pEaKIuii, HEOOXOMMMBIX ISl MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OJKCIEpUMEHTa, COONMIOJIEHUEM  TPaBUI
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B porpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero odpazoanus. Cerogs B
MPETNOolaBaHNM  XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHONW OpraHU3alluy, BJIAJICIOIIETO HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHEHHUS WX B PCATBHOU >KH3HU
JUTSL pEIIEHUS TPAaKTUYECKHUX 3a]1a4.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKUE LIETU U 33]a4H, KaK:

amanranusi 00yJaromMxcsl K YCIOBUSM TWHAMUYHO Pa3BUBAIOIIECTOCS MUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILbHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopmupoBaHHEe y OOYyYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAJIbHOE 3HAYCHUE JUISI PA3IMYHBIX BHUIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakkKe I OICHKH C TO3MUIUI
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEJUICKTYaJdbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yJaromMXcsi: CIIOCOOHOCTH CaMOCTOSITEILHO ITPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMHU TOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y 00YUYAIOIITUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOM
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOJIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTreTUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUSI K TPHPOJC W CBOEMY 370pPOBBIO, a TakKe MPHUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOGHOM 1uTaHe cpemHero oOmIEero oOpa3oBaHUsi Y4YEOHBIH MpeaMET
«Xumus», U3ydaeMblii Ha 0a30BOM ypOBHE, SIBISETCS OOS3aTEIbHBIM YICOHBIM
MIPEIMETOM.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabisieT 68 dacos: B 10 kmacce — 34 gaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUsl CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToJI0keHUsA. CTPYKTypHBIE (hOPMYITBI
OpraHWYECKUX BeIEecTB. ['omMonorus, w3omepuss. XHMHYECKAass CBA3b B
OpTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemniectB. HomeHkiatypa
OpraHUYECKUX COEIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJECHUE WU
ONMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAIIEHUI0 OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoast

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMH psa. MeraH M 3TaH —
OpocTeilline NPEeACTaBUTENN AaJKaHOB: (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu 3amMelieHusi U TOpPEHUs), HAxXOXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTWIEH U NPOIUJIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATALlMM, OKHUCJICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIINe
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonyueHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM pAJl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, (puU3NYECKUE MU XMMHUYECKHE CBOWMCTBA
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTnyeckas CBsI3b MEXIYy YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. lIpupomHblli ra3 W HOIyTHBIE
HedTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), muposn3. IIpoaykTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOIOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUUECKON PabOThHI: MOJyY€HUE ITHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 0O0BEMA,
KOJINYECTBA MCXOJHOI0 BEUIECTBA WM MPOAYKTA PEAKLHUH II0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxamue opranuyeckue COeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUMud C aKTUBHBIMU METaJIaMH,
rajJlor€eHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHE. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepusa U TUICHIJIMKOIIS.

deHom: CTpOoCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerupl U Kemouwvl. DopManmpaerun, aneTanbACTHNI:  CTPOECHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHHUS U BOCCTAHOBIICHUS,
KAauECTBEHHBIE PEAKLIMH ), IOJYyUYEHHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe MU XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cioxHbIX 3¢upoB. XKupsel. I'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kiaccuUKalUs ~ yrieBojoB  (MOHO-, JU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
rugpokcugom menu(ll), okucnenume ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmalna U
Heunono3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPaIllCHUMN:
MpPOBE/ICHUE, HAOJIOJCHUE U ONMHCAHWE JEMOHCTPAI[MOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(Il), B3aumopeicTBHE Kpaxmalia € HOJIOM),
MPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMWHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKrue coeAuHeHus. DPu3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB U MX IMPEBpaIlCHUI:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0oOpa3liaMy MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 knacce OCyIIECTBISIETCA Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHATHUH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, Kiaccu(uKanus, NepUOJUUYHOCTh, HAOIIOICHHE,
U3MEpEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmatepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU YypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3NUUECKHUE BETUUMUHBI U SMHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (ONKH, YIIeBOIBI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYPCBHIL.

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOTO IHMTAHUA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre YpOBHH, TOJYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHus: dJIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. INEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOU TEOpPUEW CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TepuojaM.
3HaYCHUE NIEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BUAbl XHMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsSI KOBAJCHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTS.
CreneHnb okucieHud. MMoHbI: KATHOHBI 1 AHUOHBI.



Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAIINYECKON PEIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEeCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass  peaknus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKOM M OPraHWYecKOM XHMHH. 3aKOH COXPAHEHHsI MAcChl BELIECTB,
3aKOH COXPAHEHMsI U IIPEBPALCHUS DHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIUuHbIX (pakTopoB. OOpaTnMble
peakiuu. XUMHYECKOE paBHOBecre. @DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMu4deckoro paBHoBecus. [Ipunnnn Jle [latense.

OnexTponutnyeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEHIECTB M MX MPEBPALLICHUI:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenneneeBay, M3ydeHHE MOJeNeH KPUCTAIUIMUECKHUX PEIIETOK, HaONIOEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3jiokeHUE NepOoKCUuIa
BOJOPOJIa B MPUCYTCTBUM KaTaJau3aTOpa, OMPENEICHUE CPEABI PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO OOMeEHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEAKIUN».

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoguueckont  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpOa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIIMX HEMETAIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUHA  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.



Merambl. [lonoxenne meramuioB B [lepuonnyeckor cucteMe XHMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MetamaoB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI psAJl HAIPSHKEHUI METAIIIIOB.

XHUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
W3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HaAONIOJIEHWEe W OIHMCAHWE JEeMOHCTPAllMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3ana4n.

Pacuérpl mMaccel BeliecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, SHEPreTHUYECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MeIUIUHBL. [IOHATHE O HAyYHBIX METOJax ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBeKk B MHUPE BEUIECTB W MaTEPUAIOB: BAXKHEUIINE CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTEpUAIbl, KpacKdh, CTEKJIO, KEpaMHUKa,
MaTepuabl JJs 3JEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: IpaBWJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OS30MIaCHOTO HCIIOIb30BaHUS MpenapaToB OBITOBOM XMMUU
B ITIOBCETHEBHOM JKU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusit  MEXNpEAMETHBIX CBA3€H MpU  HW3YyYEHUH oOmed
HEOpraHn4eckorM xuMuu B 11 Kilacce oCcylIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: marepusi, SHEPTUs, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, MOH,
W30TOII, PaJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN yPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorus: kinerka, OpraHu3M, OJKOcCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOILUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTHYECKass  MPOMBIIUICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX TIPEraparoB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHo-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3YJIBTATOB OCBOCHMSI MPOrpPaMM CPEIHEro OOIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHsSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIONINE!

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4KMe MOTUBALMH K OOYYEHHIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KUE MPABOCO3HAHUS IKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTABUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IECHHOCTSMHU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIo OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MpeaMera «XUMHUS»  OTPaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON M MPAKTHYECKOW JEATEeIHLHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX MPU aHAIHU3E PAa3TUYHBIX BUJIOB YIEOHOH EATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBECHHOMN XHMUM;

yYBOXEHHUS K TMPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH U IMPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM U TOCIEIYIOIIEM
aHanu3e MH(QOpMaLUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBJIICHUSMH,
U [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUA 3TUX
MOCTYIIKOB;

4) GpopMupoBaHUSs KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOo/IeHUss TpaBui O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM AECATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun W peann3anud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

MOHUMAaHUSI TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HaHUSI HEOOXOJMMOCTH MCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO MPUPOAOTOIb30BAHMUS;

AKTUBHOTO HENPUATHUS JIEUCTBUN, NPUHOCIIIMX BpEIl OKpYKAIOUIEH
MPUPOTHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSI CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI U UYEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHeHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MaTepUATIBLHON KYJIbTYpbI, pEHICHUU TI100adbHBIX TPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIIOBUI
YCHEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOrO YjeHa
0OIIIECTBA;

€CTEeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOMCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieflaTh 0OOCHOBAHHBIE 3aKIIOUEHHS HA
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C UENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOrO IMpenMera «XuMus» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKarOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYyYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccle0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCalbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAIILHOM KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHbBIC
JICVCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

OnBJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJIbHbIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEACsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KiIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYMS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmyjia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPHU3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIM.

2) 6a3oBbI€e HCCIeA0BATEIbCKHIE IeiiCTBHS:

BJIaJIECTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS ¥ BBIBOABI OTHOCHUTEIILHO JIOCTOBEPHOCTH PE3YITATOB MCCIICI0OBAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATeIIBHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3ajJady, MNPUMEHEHUIO Pa3IuYHbIX
METOJI0B TTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TOCOOUS,
pecypchl HTepHETa), aHaTu3upoBaTh WH(OPMAIUIO PA3IMYHBIX BHIOB U (HOpM
MpeCTaBIICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYMBOCTD;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHbOpMAIlMU, HEOOXOAUMOM JJIS BBINOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO THUIIA;

pUOOpETaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmarnuu (cxemsl, rpaduKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOJC IHaora W/WiH
JUCKYCCUHU,  BBICKa3blBaThb  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yJIbTaTOB IMO3HABATEIBHOU JIESTEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSTEIIHHO WM COBMECTHO CO CBEPCTHHKAMH TTPH BBITIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIJIACOBAHUS TMO3UIIMKA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OBjaieHHe YHUBEPCAJbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, OmNpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii ajiroput™M JACHCTBUN mpu
BBITIOJTHEHUU Y4Y€OHBIX U HCCIIENOBATEIbCKUX 3aj]a4y, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TMOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckass XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU



npupoAbl, B  (QOPMUPOBAHUU MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKUIHMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHUYECKHM JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CcKeneT, (yHKUMOHAbHAS TpYMIa,
pajKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJIOTH, YIJIEBOJAOPOIbL,
KHCJIOPOA U a30TCOJAEpkKAIIUE COCAUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTA U CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacCHOM HCIOJIb30BAaHUU BAKHEUIIMX OPraHWYECKUX BELIECTB B OBITY H
NPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA IMPHU
ONMCAHUM COCTaBa, CTPOCHHUS U NIPEBPAILCHUI OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaI€HHON)
GbopMya OpraHMYECKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHUYECKHX BELIECTB JISI WIUIFOCTPALUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpPEACIIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrieBoJOpObl, KHUCIOPOJ U a30TCoAepiKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM HAa3BaHUS II0
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIECH, MPOMNWIIEH, alleTUJIEH,
ATUJICHIJIMKOMb, TNHIEpUH, (eHoml, (hopMmanbaeruy], aleTalbIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACI0TA, CTEAPUHOBAs KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);



cOPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3MYecCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEepUH, (EHOJ, aleTalbIerul, MypaBbUHAs U YKCYCHAas KHUCIOTHI, TJIIOKO3a,
Kpaxmas, LeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIO0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C
UCITI0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbsd (HE(QTh, NOPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMu IO H3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHrne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJI30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUHM C WMHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAIllEHUs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEKOB MpPU HArpeBaHWUU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, TIPEICTABISATh PE3YIbTAThI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOJAaTh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JE€ATENbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOWIEH MPUPOIHON CpEeabl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA HA >KUBBIE OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX IO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHAa0OBHIAAIIMX OOYYaIOIIUMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yibTaThl OCBOCHMS Kypca «OOIass M HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpMHUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUH
npuposibl, B (GOPMUPOBAHMU MBINUICHUS U KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIsI PEIICHUS TPAKTUUECKUX 3a/1a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAraIONINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJIIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAs, METAINIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDICKTPOIUTHI,
AIEKTPOJIUTHYECKASS JIUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE PaBHOBECHE); TEOPHMH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckui 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAaCChl BEUIECTB, 3aKOH COXPAHEHMSI W MPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKUX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HMCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHWYECKUX BEIIECTB U UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOpPraHWYECKUX BEIECTB (YrapHbl ra3, YIJIEKMCIbIM ra3, aMMHak, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISTh BAJIEHTHOCTD M CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUIMUECKas, BOAOPOIHAS) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKON PpEHETKH KOHKPETHOTO BEIECTBA (ATOMHAs, MOJIEKYJIIpHasi,
WOHHAs!, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJaccy/TpyIine
COEMHEHUH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKphIBaTh CMbICI MIEPUOANYECKOro 3aKoHa /1.
U. MenneneeBa 1 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IIPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COEJUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB [1. .
Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBbIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaxiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABJISTh YPaBHEHHUSA DPEaKUUN pPa3TUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAUeCTBEHHbIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHH PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
pEeaKIuu OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHUS! CEPHOUM KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOrO 3(P(eKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacCChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXE IpaBUiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBHITIOJHATH XUMHYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEepOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
OTpEeNIeJICHHEe Cpelbl PAaCTBOPOB BEIIECTB € TOMOIIBI  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE pEeaKIMu Ha cynbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOPAILEHUHU C BEUIECTBAMU U JJAOOPATOPHBIM 000pPYA0BaHUEM,
MPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJyYaeMyr0 H3 Pa3HbIX HCTOYHHUKOB (CpeJCcTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ yYMEHHUH  COONIOATh  MpaBWiIa  KOJOTUYECKHU
LEeJIeCO00pPa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILEJAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAIOIIEH INPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTB BO3JEHCTBUS HA )KUBBIE OPTAHU3MBI ONPEIECIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JACHCTBUS HA OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB M
XUMHYECKUX SIBJICHUN;

IUId  clenbIX M caaboBUAALIMX OOy4YaroUIMXCsl: yMEHUE UCHOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg g 3anucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannueckoit xumun. Teopus
1.1 CTPOEHHsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 2




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoubnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanmst 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
) BEIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmet opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus ctpoeHHst OpraHUYEeCKUX

coenunenuiit A. M. byrnepoga, eé
OCHOBHBIE TTOJIOKEHUS

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpencraBnenue o knaccuukanum
opraHudeckux Bemiects. HomeHnkmarypa
(cucremarnyeckasi) U TPUBHAIBHBIC
Ha3BaHUs OPTaHUYECKUX BEIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PST

Meran u 3TaH — npocTenme
MPEICTaBUTENM ATKAHOB

AJKeHBI: coCTaB U CTpPOCHUC, CBOMCTBaA

OTUieH U NpONUIEH — IpocTeiine
MIPEICTaBUTENH aJIKEHOB

[TpakTryeckas padora Ne 1. «ITomyuenue
STWIEHA U U3yYEHHUE €T0 CBONCTB

Ankanuensl. byranuen-1,3 u
MeTtunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa 1 pE3UHbI

10

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
TOMOJIOTUYECKUH PSAll. ALIETHIIEH —
MIPOCTEUIINN NTPECTAaBUTEND AIKUHOB




Beruncrienus no ypaBHEHUIO XUMHUYECKOU

11
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIiI€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB:

14 MPUPOJIHBIN ra3 U MOMYyTHHIE He(TIHbIC
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KontponbHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbnerusl: GopmManbaerua u
aneTanperu]. AeToH

)1 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

” IIpakTuyeckas pabora Ne 2. «CBoicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpb11a Kak cOJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIIEE JSHCTBHIE




25

CrnoxHble 3(UpPbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. 'HAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

XKupsl: THIPOIN3, MPUMEHEHHE,
OuoJIOrNYecKas poib KHUPOB
VYTIIeBOIbI: COCTaB, KIacCU(UKAITHS.
Baxuerive npecTaBuTeNun: riI0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OEJJIK0JI03a KaK ITPUPOJHBIC
IIOJIUMCPBI

29

Kontposnbnas paboTta mo pazaery
«Kucnopozacoaepsxaniue opraHn4ecKue
coenuHeHUs»/ Beepoccuiickas
poBepouHas padboTa

30

31

32

33

OOm1ast XxapaKTEpUCTHKA a30TCOACPIKALIIX
OpPraHUYECKUX COCAMHCHUH /
Bcepoccuiickas nmpoepounas pabota

AMMHBI: METUJIAMHWH W aHWJINH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHUYECKNE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. Ilentuabl.
benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ

34

OcCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSIMHEHUH.
[Tmactmaccel, kKaydyykd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOU
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCIMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 1011 BelllecTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanms XuMuaeckux peakiuii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU NPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «BausiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiun nonHoro oomena. I'maponus
OpPraHMYECKUX W HEOPTaHNYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYecKux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIIOB




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
ATIOMUHHNA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTta, gpocopa 1 ux
COCIMHEHUI

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMAaTU3aLUs 3HAHUI IO




TteMe «Hemeramuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

)3 KonrponsHas padora o remam «MeTamibny |
n «Hemeramib»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb XxuMum B obecrieueHnH 3K0JIOTHYECKOi,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHMHS U 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XHUMHUHM B T[O3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHMU MBIIUICHUS U KYJIbTYpHI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN PAI, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOA- U
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OEIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHnmueckux BemiecTB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM  BAXKHEHIIMX HEOPTraHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHblE MPHU3HAKU
MOHATUN,  YCTaHABIMBATbL WX  B3aMMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOoW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPraHUYeCKUX
BEIIECTB I WITIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




L.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHUHAICHKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIUHEHMs), JaBaTb MM  Ha3BaHUA 10  CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. BytiepoBa miisa oO0bsicHEHUS
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUS MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUIH103a,

[JIMLMH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaTh COCTaB, CTPOEHHUE,
(dbu3nYecKkne W XUMUYECKHE CBOWCTBA TUIHYHBIX MPECTaBUTENEH
pPa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, metunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ITUJICHTJIUKOIb, TIHUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAs M YKCYCHasi KHCJIOTBHI, TJIFOKO3a, KpaxMmaj, IEeJUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKHUX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyI1

2.4

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BAaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIIOATh TpaBUia IOJB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
rpaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmupoBaHHOCT YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaICHHS] OPraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamnus OETKOB TMPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH NpU OOpalleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
000pynoBaHUEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE THX PE3yJIhTATOB

34

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCICHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa pPEeaKLUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMHUpOBaHHOCT, yMEHHH COOJIO/ATh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS HAa JKMBBIE OPraHU3MBI
onpeAeNEéHHbIX OPraHNYeCKUX BELIECTB, MOHMMAasl CMBICI MOKa3aTess
MK (mpenenbHO AOMYCTUMON  KOHIIEHTpAllMW), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus



pe3yjabTara

1

1.1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Brnanenue cucreMOM XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIT AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHUsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX peakIui
(OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peaku HMOHHOTO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEIID,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOIUTHUECKON aucconuanuu, [lepuogumdeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOIMYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISABIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHbBIX IPCIMCTOB

1.3

1.4

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopmupoBaHHOCTh yYMEHMI OMpEAENATh BaJCHTHOCTh H CTENEHb
OKHCIICHUSI XHMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
COCTaBa, BHJ  XUMHYECKOHW  CBsI3M  (KOBaJIGHTHAas, HWOHHa,
MeTaJJIn4ecKasi, BOAOPOIHAs) B COCTUHEHUSIX, TUI KPUCTAILTHUECKON
pPEIETKH KOHKPETHOI'O BEHIeCTBA (aTOMHAas, MOJIEKYJspHAsi, MOHHAas,

MeTaJUTHYeCcKas)

ChopMupoOBaHHOCTh YMEHHUH ONpPEIENATh XapaKkTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY S(I)(beKTy peaknuu, HU3MCHCHULIO CTEIeHEH



OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4acCTuro

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKLUN
MOHHOI0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUIN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM NYTEM HOHBI, NPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHU4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmMupoBaHHOCTD yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHMOCTHU OT BHEIIHETO BO3JCUCTBUS

(npunnun Jle HlaTenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIIEMOHCTPUPOBATH €ro
CUCTEeMATH3HUPYIOIIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHSL  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucreMsl XuMu4ecKux 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JINYHbBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWYECKUMU  BEUIeCTBAMM  C  [OMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ
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CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBAaTh  INPUHAAJIEKHOCTh

HEOPraHMYECKHUX BEILIECTB MO HX COCTaBY K ONpeNelNEHHOMY Kiaccy



(rpymnme) coenvHeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUS. (OpMyJ BEIIECTB W YPaBHEHUH XUMHUYECKUX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKIAaTh  CYIIECTBOBAHHE  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHUYECKUMHU BEIIECTBAMHU c TIOMOIIIBIO YpaBHEHHI

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TIPUCYTCTBHU
KaTajn3aTropa, ONpelesICHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE PAa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMH, peakiud HMOHHOTO OOMeHa,
KayecTBEHHBIC PEaKIUHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HAa
KaTHOH aMMOHHS, pEIICHHE OSKCIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamie» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH TpU OOpalleHHWH C BeUIeCTBaMH U JabOpaTOpHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUIHl COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCYI0M M JIa0OpaTOpHBIM OOOpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHUYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKkke chOpMHUPOBAHHOCTH MPEACTABIECHUI 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpodieMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

CpopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABIISIOIIECH

eCTCCTBeHHOHay‘lHOﬁ KapTUHBI MHpa, POJIHU XUMHHU B TO3HAHUH




3.2
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SABICHUA TPUPOABI, B (POPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHONW TI'PaMOTHOCTH, HEOOXOAMMOW [uis
pelieHusl TPAaKTUYEeCKUX 3a7ad W OKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HMH(OpMaIMio, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh VIHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHM COOMIOATh MPaBUA DKOJIOTUYECKU
1eJIecO00pa3HOro MOBENEHUSI B OBITY W TPYAOBOH JEATEIHHOCTUH B
LEeIsIX COXPAaHEHUs CBOETO 3JI0POBbS M OKpYXKAloUIel MpUpOAHON

cpenbl
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3.5

Oco3HaBaThb OMNAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIeCTB, HOHMMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGfICTBH?[ Ha OpraHusMm 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJIA BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XMMHYECKUX PEAKIUAX, MAacChl
BelecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOro d(eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OpPraHUYECKUX
coequHenniit A.M. ByrnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrpykrypHble (OpMYyNbl OpraHMYECKHX BellecTB. ['OoMoyorus, wu30MepHsl.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCU(pUKAIKA OPraHUIECKUX BEUIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTeMaTHuYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIIINX HpeILCTaBI/ITGHGI\/JI KJIaCCOB OPraHUYCCKHUX BCHICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, ITOJTYYCHUC U IIPUMCHCHUC
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ANKEHBI: COCTaB M CTPOCHHC, TOMOJIOTHUYECKUI pAaa. OTHIEH H IMPOIUWIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H

HOJ'II/IMepl/ISaHI/II/I), MOJIY4YCHHEC U TIPUMCHCHUC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noiaumepusanuu). [lonydyeHne cHHTETHUECKOTO

KayuyKa U PEe3HHbI
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMIA TMpeACTaBUTENb aJKUHOB: COCTaB, CTpPOEHHE, (U3UYECKUue U
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINY,

TOpPEHMSI), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKME€ M XHMUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBaHUs), OJyUeHHE U TpuMeHeHue. Tomyoun:
COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), TOJIYyYEHHUE WM TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBSI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1acCcaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOa0B. [IpupoaHblil ra3 u nonyTHele HeTIHbIE



3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HeTU: MEPETOHKA,
KPEKUHT (TepMHUECKUI, KaTanuTuiyeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KameHHbI yroiap u

MIPOJYKTHI €r0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
U XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMM  METaJlIaMH,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXIY
MOJIEKYyJJaMl COUPTOB. JlelicTBME METaHOJia M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOJb U TJIMIICPUH: CTPOCHHE, (PU3UUYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJICHCTBHME CO  IIEJOYHBIMH  METaJlIaMH,
KaueCTBEHHAsi peakiusi Ha MHOIOAaTOMHBIE CHHPTHI). JleiicTBME HaA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHWE MOJEKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona
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3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbIACTHI, alleTalbJICTUl: CTpOeHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (PEaKlMM OKUCICHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIMe AJIs
KJlacca KHCIIOT, peakus JSTepu(UKalyu), TIOIy4eHHe W [PUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX

KHUCI0T. Mblla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MIIPOIN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kiaccu(uKaus yriaeBoaoB (MOHO-, AM- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckre 1 XuMHUECKUe cBoiicTBa (B3aumozeiicteue ¢ rupokcuaom meau(1l),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHue,
OpO’KeHHE TIJIIOKO3bl), HaXOXKIEHHE B MPUPOJE, MpPUMEHEHHE, OHOJIoruuecKas
ponb. ®otocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
NpUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmana M LEeUItoJ03bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (l"I/II[pOJ'II/B, KauCCTBCHHAsA pCaKIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4€eCKUC COCANHCHU A

AMHHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUS. dusznueckue u

XUMUYECKHE CBOWCTBA aMWHOKHCIOT (Ha TpuMepe TriuiuHa). buomormdyeckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

4.2

benkn Kak DIpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApPOJIN3, ACHATypalusd, KaAYCCTBCHHBIC PCAKIINU Ha Oenku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHb IMOJIMMEPU3ALINH, CPEIHAS MOJIEKYIsIpHas
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
IIOJINMEPU3ALUs U TIOJIUKOHIEHC AL

OKCIlepUMEHTAIbHBIE METO/Abl M3Yy4YeHMs BELIECTB W UX IPEBpaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoMa, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHEpPreTUYECKUe ypoOBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIIH, S-, pP-, d-DJIIEMEHTHI.
OcoOeHHOCTH pachpeeNieHUs JEKTPOHOB M0 OpOUTANsIM B aTOMax 3JIEMEHTOB

NEPBbIX LIeTHpéX MepruoaoB. QHCKTpOHHaﬂ KOH(I)I/IpraI_[I/IH aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMHIecKux 3iaeMeHToB 1. 1.
MenaeneeBa. CBA3b NEepUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xuMuyeckux vieMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BuUAbl XHWMHYECKOW CBS3H
(koBasieHTHAs HEMOJISIpHASsT W TOJSpHasi, HOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTS. BHCKTPOOTPI/II_[aTCJIBHOCTL. CrerneHb OKHUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THIMA KpUCTAUIMYECKOM pem€Tku. IloHsaTHE O auMcnepcHbBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC paCTBOPEI. Maccosas J0JIA BEIIECTBA B



pacTtBope

1.6

1.7

Kinaccudukanms HeopraHm4eckux coeqnHeHnid. HoMeHkiiaTypa HeopraHm4ecKux
BEILIECTB

Xumuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOM M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacCChl BEIECTB,

3aKOH COXpaHCHUA U IMIPCBPALICHUA SOHCPIUHU ITPH XUMHYCCKUX PCaAKIUAX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOparumble peakuuu. XHUMHYecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

cocTosiHue Xumuieckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

2.2

DnexTponuTrueckas aucconuanus. CuiabHbIe M cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTpalIbHAs, IIeJI0YHast. Peakiiuym noOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa m 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOMCTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMepPe KUCIOpOo/ia, Cephl,
docdopa u yrnepoaa)

XUMUYECKHE CBOWMCTBA BAaKHEHIIMX HEMETAJIOB (TaJlor€HOB, CEphI, Aa30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOIHBIX coeanHeHwit). [IpuMeneHue

BOKHENIINX HEMETAIJIOB U UX COENUHEHUN

2.3
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Meramnbl. Ilonoxenne meramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YEK
aToMoB MeTtasioB. Obuiue ¢pusznyeckue cBoiicTBa MetamioB. CIIaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPsHDKEHUH METalJIoB

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAIOB (HATpUM, Kaiuil, KallbLIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, >K€JIe30, MeIb) U HUX coenuHeHuit. OO0mme

CHOCOObI MOJTYYEHHs] METaUIOB. [I[pruMeHeHne MeTasuioB B ObITY U TEXHUKE

2.5

I'enetmueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

3.2

Ponp xuMum B oOecredeHUM HSKOJOTHYECKOW, IHEPreTUYECKOW H MHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA
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BOXHEHIIMX BelIEeCTB. UenoBEK B MHUpE BELIECTB U MATEPUANIOB: Ba)KHEUILHE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHMOHHBIE MaTepualibl, KPackH, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUalibl, OPraHUYECKUE U
MUHEpaJIbHbIC YI00pEHUS

XuMUAg UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIh30BAHUS MPEIAPATOB OBITOBON XMMHUHU

B IIOBCEHEBHOMU KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxkimonepHoe obuiectBo «M3aarensctBo «lIpocBenienne»
» Xumus. 11 knacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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