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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuyaroluxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XHMHS», COIEPKAHUE M TNOCTPOEHHE KOTOPOIO OIpENETEHbl B
nporpaMme N0 XMMUU C Y4E€TOM CHEeUU(PUKA HAyKUd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMx 1eaedl M MNPUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMEeHHass XHMMHsI Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU LENSIMH W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHun BemiecTB. CBeneHHss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan M (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX IMO3ULIHM,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromiel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAaHUIO B3aUMOCBSI3M XHMHH C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JaHHOTO  YPOBHS  M3YYE€HUS  OPUEHTHPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Uil MOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTb NPHUPOJHBIX SBICHUM MMyTEM OKCIEPUMEHTa U
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (akTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTHUUECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NMYHBIX BHJOB JIESATEIBHOCTU: pEUIEHUs MpoOJieM, IOUCKa, aHaiu3a u
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEeIOBATEeNIbCKON JEeATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B INO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHHs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHU LEJSIMU W3Y4YEHHUs MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IMOHUMAHHE CYIIHOCTU JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX IS MPUOOpETCHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MPETNolaBaHNM XWMHH B OOJIBIICH CTEMEHW OTHAETCA  MPEeAroYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUsd OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHOW OpraHMU3alliy, BJIJCIONIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHUS 3HAHWUN M NMPUMEHEHUS MX B PEANbHOU >KU3HU
JUTSL pEIIEHUs TTPaAaKTUYECKHUX 3a]1a4.

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

ajanraius oOyJaromMxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHHEe y OOYYAlOMUXCS  KJIFOYEBBIX HABBHIKOB  (KITFOUEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWMM XHUMHH, a TakkKe U1 OICHKH C TO3WINN
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEN 00yYaromMXcsi: CIOCOOHOCTH CaMOCTOSITEILHO TTPUOOPETATh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMUpOBaHUE U PA3BUTHE Y 00YUAIOITUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJIICHHOCTH XUMHM, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MpoOIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTrEeTUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYEHHBIX 3HAHUM JUISI TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrapisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMHUM

[IpenMeT opraHMYeCcKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYECKUX BelEecTB. ['omonorus, wn3omepuss. XHUMHYECKAass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEHUIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAaKOMJIEHHME C 00pa3laMy OPraHWYeCKHX BEIIECTB M MarepuajaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
OpocTeiiline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIECH U MPONUIIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKUE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzoin: cocra, crpoeHue, (pU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAJICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKH), nuposn3. IIpoayKTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM INPOAYKTa PEAKLHUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anmpnerugpl U Kemowuwvl. DopManmpaerua, aneTanbACTHN:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcusiom Menu(ll), oxucieHne amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. OpykTo3a Kak U30MEP IITIOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUM:
MpOBE/ICHHE, HAOJIOJICHHE W ONMHMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIIEPUHA C
rugpokcugoMm meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumopeiicTBHE Kpaxmalia € HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYEcKHe coeAruHeHus. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe muimHa). buonornueckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 kxjacce oCyIIECTBISIETCA Yepe3 MCIOJb30BaHUE KaKk OOLIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHSATHH, SBISIOMIMXCS CUCTEMHBIMHU JJISI OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmartepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BemiecTBa (O€NKH, YIJEBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC OopOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamyeckoil CucTeMsl
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM W TEpUOaM.
3HaYCHUE NIEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBSI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMS U NPEBPALECHUS YHEPTUN ITPU XUMUUECKUX PEAKIIHSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inUuHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas aucconuanus. CuiabHble U ciadble 31eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl M3Yy4YEHHUS BEHIECTB W MX IPEBPALCHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJau3aToOpa, ONPEIEICHHUE CPEBl PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3ryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEHIECTB W HMX NPEBpaICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1a4, HAONIOJCHHWE M OIHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJOTHYECKOM, SHEPreTHUYECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusag U 340pPOBbE YEJIOBEKA: IMpaBWa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHn4ecKkor xuMuM B 11 Kilacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(uKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

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

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMaleBTHYECKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX TPENapaToB, MPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeaMeTa «XUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KM€ MOTUBALIMH K OOYyYEHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

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

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOrO0 Tpa)kIaHCKOro OOIIEeCTBa, MPUHATHIMU B OOILECTBE
HOpMAMH U  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbBITA TO3HABATENLHON U TPAKTUYECKON JIeITeNbHOCTU
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUaX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh W MPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTH)KEHHS] HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQOpMaLUU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IOCIEACTBUU 3THX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOntoieHUsT TpaBui O€30MacHOro OOpalieHusi ¢ BeUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3aaad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIOASM TPYy/a U Pe3ysibTaTaM TPYAOBON JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU I1€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJIbl;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BaHUSI JOCTHXKCHUM XUMUU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUH 1E€JIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKOM HANpaBJICHHOCTH U Ba)XXHOM pOJIM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa MW DKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrO YJeHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJTyJaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPY’KAIOLIEro MUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUs JieNlaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
pelieHus MpodJieM B peasIbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOECHHOCTSIM TpyJa B Pa3IMUHbIX chepax MpodeccrnoHaIbHOMI

NEATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBbIC yueOHbIE NEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;
CIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
HeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH UX B3aMMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBbBIE) MOJIENH, IPEOOPA3OBBIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJEIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS XapaKTEPHbIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OPMYyIHpPOBAaHHBIE BOIPOCHl B Ka4eCTBE HMHCTPYMEHTa
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM U MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJACpP)KaHUS, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpMAIlMU, HEOOXOTUMOM JJIS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro MpoeKTa u (hopMyIupoBaTh BBIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN crmoco0 HMX pemeHus ¢ Y4ETOM TMOJYYeHUS HOBBIX 3HAaHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOHM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1au
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M NMPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
paguKall, U30MEpPHUsl, N30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHCJIOPOJ U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeKallkue B OCHOBE IOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTM XHUMHUYECKUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATh XapaKTEpHbIE MPU3HAKH IOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKMX BELIECTB I WUIKOCTPALMU HX
XUMHUUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IO
cuctematudyeckoir Homenknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIICH, MPOMNWIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TIIMLEpUH, (EHOJ, aleTalbJIeru, MypaBbUHAas U YKCYCHasi KUCJIOTHI, TJIOKO3a,
Kpaxmas, LeJUII0JI03a, AMUHOYKCYCHAsl KUCIO0Ta), MILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUil ¢
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

chOpPMHUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBHM C WHCTPYKUMSIMHU IO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
IKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEJKOB MpU HArpeBaHWUHU, I[BETHbIE pPEaKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

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



chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOAAaTh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JIESITENIBHOCTH B IEJSIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOWIEH MPUPOIHON CpEelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W TMPENOTBPALICHUS WX BPEIHOrO BO3JACHUCTBUS HAa OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHuvecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMUUW B TIO3HAHWU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYECKUX 3a1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, H30Tom, Ss-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIECHUS, XUMHUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl ~ XUMHUYECKHX  PpPEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDICKTPOIUTHI,
DJICKTPOJUTHYECKAS JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIMu, XUMHYECKOE PaBHOBECHE); TEOPHMH W 3aKOHBI (TEopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE INMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XAPAKTEPHbIE MPU3HAKU MOHITHUM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
cocTtaBieHuss (GOpMyl BEUIECTB M  YpPaBHEHUM  XMMHUYECKUX  PEaKIIH,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh M CTENICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PpEMETKH KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJISApHasi,
VMOHHAs!, METAJUTMYECKAas), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKHX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHA «s-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COCIUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKON CBA3M MEXKIYy HEOPraHWYECKHMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTETCHEW OKHUCIICHUS DJIEMEHTOB, 00paTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;



cOpPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKAAOIINE
KAUeCTBEHHbIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCT, YMEHHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEIACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aehcTus (mpunnun Jle [latense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOrO 3(P(deKTa peakiuid Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacCChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/Iol U JTa0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXKe MpaBWia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
OTpENIeJICHUEe Cpelbl PAacCTBOPOB BEMIECTB € IOMOIIBI  YHUBEPCAIBHOTO
WHJIMKATOPa, BIUSHUE PA3TUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKIHH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJAOOPAaTOPHBIM 000PYAOBaHUEM,
MPEACTABIATh PE3yJbTaThl XHUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJyYaeMyr0 W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1EeIecOo00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILEJAX
COXPaHEHHUSI CBOETrO 3JI0POBbSl M OKPYKAOIIECH IMPUPOJHOM Cpelbl, OCO3HABATh
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul O0y4aroUIMXcs ¢ OrPaHUYEHHBIMM BO3MOYKHOCTSIMHM 37J0POBbS: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYy4YaroUIMXCs: yMEHUE UCHOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N KosauuyecTBo 4yacoB DJIeKTPOHHbIE
[y
HauMeHoBaHMe pa3iesioB U IMpakruyec | (undposbie)
n/ KonTtpoabHubie
TeM NPOrpaMMbl Bcero KHe o0pa3oBaTte/ibHbIE
n padoThI
padoThI PeCypChI
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer opraHnYeCcKO XUMUH.
bubnnoreka IIOK
1.1 Teopus cTpOCHUST OpraHUICCKUX 3
. https://m.edsoo.ru/
coenuHenuit A. M. byrneposa
Hroro o pasneny 3
Pa3nes 2. Yriesogopoasbl
21 IIpenenpHbIE yIIIEBOAOPOIABI — 5 bubmuorexa [JOK
' AIIKaHBI https://m.edsoo.ru/2dd57f24
59 HenpenenbHble yriaeBoaopoabl: 5 1 bubmuorexa [JOK
' aJIKeHBI, aJIKaJUCHBI, aJIKUHBI https://m.edsoo.ru/2dd57f24
bubmmoteka [IOK
2.3 A 2
POMATHHABCIHE YIICBONOPOAH https://m.edso0o.ru/2dd57f24
IIpupoaHbIE HICTOYHUKHT
2.4 YTJIEBOJOPOAOB U UX 3 1
nepepaboTka
Hroro 1o pasneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1

Cnuptsl. Oenon

3

bu6nuoreka [IOK
https://m.edsoo.ru/
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https://m.edsoo.ru/2dd57f24
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3.9 Anpaeruasl. KapOboHOBBIE 7 bubnmoreka [JOK
' KUCJIOTHI. CII0XKHBIE d(PHUpBI https://m.edsoo.ru/
bu6nuoreka [IOK

3.3 v 3
[IEBOIbL https://m.edsoo.ru/

Wroro no pazueny 13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku

3

bubnuorexa [JOK
https://m.edsoo.ru/

Hroro no pazgeny

3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

[Tnactmaccel. Kayuyku. bubnuotexa [HOK
5.1 2
BonoxkHna https://m.edsoo.ru/
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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11 KJIACC

Ne KoaunuecTBO 4acoB
HaumenoBaHue pa3jiesioB u JaexkTpoHHbIe (HU(pPOBbHIE)
n/ KoHTpoJibH IIpakTH4eckue
TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
I ble paboThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CtpoeHue aTOMOB.
Ilepronnueckuii 3aKOH 1
11 [lepuoauueckast cucrema 3 bubnuoreka L{OK https://m.edsoo.ru/
XUMUYECcKHX 351eMeHToB 1. 1.
MenneneeBa
C .
1.2 TpoeHHe BemecTsa 4 bu6mmoreka LIOK https://m.edsoo.ru/
MHoroo6pasue BelecTB
1.3 XVMHYECKUE peaKINU 6 1 1 bubnuoreka [{OK https://m.edsoo.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertab bu6mmoreka IIOK https://m.edsoo.ru/
2.2 Hemerambl 1 bubmuoreka [{OK https://m.edsoo.ru/
C
2.3 BASD HEOprasieciux # 2 bu6mmoreka IIOK https://m.edsoo.ru/
OpTaHWYECKUX BEIIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XuMus U )KU3Hb 4 bu6mmorteka IIOK https://m.edsoo.ru/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
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I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
ara uugpoBbie
Ne i/ Tema ypoka Kontpoabubie | IlpakTuueckue A op
Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 IIpeameT OpraHM4ecKol XUMHH, €€ 1 bubnuoreka [IOK
BO3HMKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.eds00.ru/d69df650
Teopust cTpoeHUs1 OPraHMUYECKUX
2 coenquHenuilt A. M. Byrneposa, eé 1 bubmmorexa LIOK
. v DYTICPORa, https://m.edsoo.ru/d69df650
OCHOBHBIE MTOJIOKEHHUS
[TpencraBienue o Ki1accupuKaum
OpPraHUYECKUX BEILECTB.
3 HIZ)MGHKJ'IaT a (CHI:CTeMaTI/IIIGCKaH) u 1 bubmmorexa LIOK
P https://m.eds00.ru/d69df650
TPUBUAJIbHBIE Ha3BaHUS OPraHUYECKUX
BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1 bubnuoreka [IOK
TOMOJIOTHYECKHM AT https://m.eds00.ru/d69df650
5 MeraH 1 3TaH — IpOoCTENIIne 1 bubnnoreka [JOK
NPEACTABUTEINA AIIKAHOB https://m.edsoo.ru/d69df650
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 bubnuorexa [JOK
CBOMCTBa https://m.eds00.ru/d69df650
7 OTUJIeH U MPOIUIEH — MpocTeiine 1 bubnuorexa [IOK
IIPEACTaBUTENN aJTKEHOB https://m.eds00.ru/d69df650
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[IpaxTuueckas padora Ne 1.

8 «[lony4yeHue STuIEHA U U3yUYEHUE €TO bubmmorexa LIOK
o i hittps://m.eds00.ru/d69d650
CBOICTB»
Ankanuensl. byraguen-1,3 u
9 METHUIIOYTa Hez-l 3. Ilonyuenue bubmmorexa LIOK
YIRS, 5. L0V https://m.eds00.ru/d69df650
CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubnuotexa [JOK
AlleTiIIeH — MPOCTEeHIINiA https://m.edso00.ru/d69df650
MPEJICTABUTEND aJIKHHOB
11 Brerunciienus no ypaBHeHHUIO bubnnoreka [JOK
XAMHYECKON peaKkuu https://m.edsoo.ru/d69df650
12 ApeHbl: OEH3011 ¥ TOTYOIL. bubnuoreka [IOK
TOKCHYHOCTH apEHOB https://m.eds00.ru/d69df650
I'eneTnyeckas CBS3b yIiI€BOJOPOAOB,
13 MPUHAIISKALUX K ZganHiml; " bubmmorexa [OK
pHHAA B P https://m.eds00.ru/d69df650
KJ1accam
[TpuponHbIE HCTOUHUKH
14 YIIIEBOJOPOAOB: IPUPOAHBIN ra3 U bubnnorexka [JOK
HOIyTHBIE HEPTSHbIE ra3bl, HEPTH U https://m.eds00.ru/d69df650
IPOAYKTHI €€ epepaboTKH
[IpupoaHble HICTOYHUKHU
15 YIJIEBOJOPOAOB: IIPUPOAHBIN I'a3 U bubanorexka [JOK
NOIyTHBIE HEPTSHBIE ra3bl, HEPTH U https://m.eds00.ru/d69df650
IPOAYKTHI €€ epepaboTKH
16 KoHnTtponbHas paboTa mo pazaeny bubnuorexa [JOK
«YTIIeBOIOPOABD) https://m.edso00.ru/d69df650
17 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: bu6mmoreka [IOK
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MCTAHOJI 1 5TaHOJI. BOI[OpOHHaSI CBA3b

https://m.edsoo.ru/d69df650

MHOroaroMHbIE CIIUPTHI:

bu6mmoreka [IOK

18
ATUJICHIJIMKOJIb U TJIMLUEPUH https://m.edsoo.ru/d69df650
®DeHOoIT: CTPOCHUE MOJICKYJIBI,
19 bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA bubmorera [JOK
’ https://m.edso0.ru/d69df650
MPUMEHEHUE
20 Anpaeruapl: GopManbaeru u bu6mmoreka [IOK
areTanpaernn. AneTtod https://m.edsoo.ru/d69df650
OnHOOCHOBHBIE NpEEIbHbIE
21 KapOOHOBBIEC KUCIIOThI: MypaBbUHAS U bubmorexa [JOK
P P https://m.edso0.ru/d69df650
YKCyCHas
[IpakTuueckas padora Ne 2.
22 «CBoiCTBa pacTBOpa YKCYCHOM bubmorexa [JOK
pacteopa yrey https://m.eds00.ru/d69df650
KHCIJIOTBI»
CreapuHOBas U OJICMHOBAs] KUCIIOTHI,
23 KaK IPEJICTaBUTCIIH BBICITUX bubmorexa HOK
pedl https://m.edso00.ru/d69df650
KapOOHOBBIX KUCIIOT
24 MBpbua Kak coJId BBICIINX KapOOHOBBIX bubnuorexa [IOK
KHCJIOT, UX MOIOIIee JIeHCTBIE https://m.edsoo.ru/d69df650
CnoxxHbIe 2(DUPHI KaK MPOU3BOTHBIE
25 Ka 6OHOBLI)((b KII/)ICJ'IOT FI/II) onﬂf bubmorexa HOK
P galia'd https://m.edso00.ru/d69df650
CJIOKHBIX 3(UpPOB
26 Kupsl: runponuns, npuMeHeHHe, bubanorexka [JOK
Ouosornyeckas posb KHPOB https://m.eds00.ru/d69df650
YrieBosbl: cocTaB, KiacCUpUKaITHSI.
27 Baxuelimme npeacTaBUTEIN: bubmorera [JOK
p ’ https://m.edso00.ru/d69df650
TII0K03a, PpyKTO3a, caxaposa
28 Kpaxman u nemntonos3a kak bubnmuorexa [JOK
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IIPUPOJHBIE ITOJIUMEPBI

https://m.edsoo0.ru/d69df650

29

KonTponbHas paboTa mo pazueny
«Kucnopoaconepxaune
OpPTaHUYECKUE COCTUHEHUS/
Bcepoccuiickasi mpoBepouHas pabota

30

OO01as xapakTepuCTHKA
a30TCOEPIKAIUX OPraHUIECKUX
coeauHeHuit / Beepoccuiickas
poBepoyHas pabora

31

AMMHBI: METWJIAMHAH U aHWJINH

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

32

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpTraHUYECKUE COCAMHEHUS, UX
Oounonoruueckoe 3HadeHue. [lenTuasr.
benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/d69df650

33

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COGI[HHCHHﬁ

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

34

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InmacTmaccel, KaydyKH, BOJIOKHA

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl

1 XUMUYECKUHU IEMEHT. ATOM. DIEKTPOHHAs 1 bubnnoreka [HOK
KOH(UTYypaIys aTOMOB https://m.edsoo.ru/
Ilepuonnueckuit 3akoH u [leprnoanyeckas

5 chcTeMa XMMHUYECKHUX anemMeHToB /. 1. 1 bubmuorexa [JOK
MenpeneeBa, X CBSI3b C COBPEMEHHOU https://m.edsoo.ru/
TEOpPHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHH 10

3 rpynnaM u nepuogam. 3HaueHue 1 bubnuoreka [IOK
IIEPUOIMYECKOT0 3aKOHA U CUCTEMBI https://m.edsoo.ru/
xuMudeckux anemenToB .. Meneneena B
pPa3BUTUU HAyKU
Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€

bu6nmoreka [JOK
4 BH/JIbI; MEXaHU3MbI 00pa30BaAHMS 1
. https://m.edsoo.ru/
KOBAJICHTHOM CBsI3u. BogopoaHas cBsi3b
BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.

5 Crenens oxucieHns. Bemecrsa 1 bu6mmoreka [JOK
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO https://m.edsoo.ru/
CTpOEHUS
[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.

bu6mmoreka [JOK
6 HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. 1

MaccoBast J10JIs BEeIeCTBa B pacTBOpE

https://m.edsoo.ru/
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYEeCKNX CoeAMHEeHU. [ eneTnueckas

bubmuorexa [JOK

5
CBSI3b HECOPTAaHWYECKUX BEIIECTB, PA3IMYHBIX https://m.edsoo.ru/
KJIaCCOB
Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
bubmuorexa [JOK
8 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
https://m.edsoo.ru/
COXPAHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHYECKHUX PEaKIIHIX
9 Ckopoctb peakiuu. OOpaTuMble peaKiuu. bubnuorexa [JOK
XHUMHUYECKOE paBHOBECHE https://m.edsoo.ru/
[IpakTnueckas padora Ne 1. «BnusiHue
bu6mmoreka [IOK
10 pa3nu4HBIX (PaKTOPOB HA CKOPOCTH
. https://m.edsoo.ru/
XUMHUECKON peakinm»
OnektponuTrueckas auccouuanus. [lonsrue
11 0 BoJiopoHOM mokazarene (pH) pactBopa. bubnuoteka [JOK
Peakuuu nonnoro oomena. I'mapoinus https://m.edsoo.ru/
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
bu6nmoreka [JOK
12 peakuuu. [lonarue o6 anexkTponuze
. https://m.edsoo.ru/
pacrmiaBoB U pacTBOPOB coJieit
13 KontponbHas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMHUU»
Meramnsl, ux nonoxenue B [lepuoanueckoit
CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
bu6mmoreka [JOK
14 MenzeneeBa 1 0COOEHHOCTH CTPOSHUS

atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIIIOB

https://m.edsoo.ru/
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CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P

bubmuorexa [JOK

15 .
HanpsH>KEHUHA METaJIOB https://m.edsoo.ru/
XUMHYECKUE CBOMCTBA BAXKHEN X
. . . . bubnmoreka [JOK
16 METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
. . https.//m.edsoo.ru/
AITIOMUHUIA) U UX COCTUHEHUN
17 XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX bubnnoreka [HOK
COCTMHEHUN https://m.edsoo.ru/
18 XUMHYeCcKUEe CBOWCTBA IIMHKA, JKeJe3a U X bubnnoreka [JOK
COCTUHEHUN https://m.edsoo.ru/
[Ipaktuueckas pabora Ne 2. "Pemenue
19 AKCIIEPUMEHTANBLHBIX 3a7a4 10 TeMe
«Metamib»"
Hewmeranibl, ux nojioxxeHue B
20 [Iepuoanueckon cucteMe XMUMUYECKUX bu6mmoreka [IOK
anemenToB . 1. MenaeneeBa u https://m.edsoo0.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3NYECKUE CBOMCTBA HEMETAIIIIOB.
bu6mmorexa [IOK
21 AnnoTponus HeMETauIoB (Ha pUMepe
https://m.edsoo.ru/
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
99 XHUMHUYECKUE CBOKMCTBA TaJIOT€HOB, CEPhI U UX bubnuotexa [JOK
COECIMHEHU I https://m.edsoo.ru/
93 XUMHYECKHE CBOMCTBA a30Ta, pocdopa u ux bubnmoreka [JOK
COETUHEHUN https://m.edsoo.ru/
24 XuUMHUYEeCKUEe CBOMCTBA yIiiepo/ia, KPEMHHUS U bubnmoreka [JOK
HUX COeIUHEHUN https://m.edsoo.ru/
o5 [IprMeHeHne Ba)XHENIINX HEMETAIOB U UX bubnnorexka [JOK
COCIMHEHU I https://m.edsoo.ru/
26 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
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Tteme «Hemeraiery. Beruncinenus no
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTruyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTamanl"»

28 KonTponbnas pabora mo Temam «MeTauib 1
u «Hemertamibi»

29 Heoprannueckue u OpraHM4ecKue KUCIOTHI. 1 bubmuorexa [JOK
Heoprannueckue n opraHn4eckrue OCHOBaHUS https://m.edsoo.ru/
AMdoTepHbIC HEOPTaHUYECKUE 1

30 OpraHWYeCKUEe COeAMHEHUS. | eHeTnueckas 1 bubmuorexa [JOK
CBSI3b HEOPTraHUYECKUX U OPTaHUYECKHUX https://m.edsoo.ru/
BEILIECTB
Poap xumum B oOecriedeHuN SKOJIOTHYECKOMH,

. . bubnuotexa [JOK

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1

https://m.edsoo.ru/
Pa3BUTHUU MEAUIIMHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX
32 MPUHIMIIAX TPOMBIIICHHOTO TOJTYyYeHUs 1 bubmorexa HOK
P N P i https://m.edsoo.ru/
BOKHEHIIINX BEIECTB
bu6mmorexa [IOK
33 YenoBek B MUpPE BELIECTB U MATEPUATIOB 1
https://m.edsoo.ru/
34 XuMUS ¥ 310pOBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNH

11

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISAIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOM IS
pelleHrs TMPAaKTHUYECKUX 3aJad U OSKOJIOTHMYECKd OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMol XUMHUYECKUX 3HAHWUW, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAraloIne TIOHATHUS (Monekyna, BaJICHTHOCT,
ANEKTPOOTPHUIATEIILHOCTh, CTENICHh OKHCIICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OO0BEM, YIJIEPOIHBIN CKEJIET,
GyHKIMOHANBHAST ~ TpyNNa,  paauKal,  H30MEpHusi,  H30MEpHI,
TOMOJIOTHYECKUH  Psil, TOMOJIOTH, YTJIEBOJOPOJBI, KHCIOPOA- |
a30TcoNepIKaIlie COCJMHEHUsS, OMOJOTWYECKH AaKTHBHBIC BEILECTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUS); TEOpPUHU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opranudeckux BemiecTB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHICCKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TNONy4YeHUU H Oe30MacHOM
WCTONIb30BAaHUN BaXXHEWIIMX HEOPraHWYEeCKHMX U OpPTraHUYecKUX

BELIECTB B ObITY M MPAKTUYECKON JIEATEIBHOCTH YeIOBEKa

13

ChopMupOBaHHOCTb YMEHHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUM,  yCTaHaBIMBaTb WX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHSTHUSI TPU OINHUCAHUU COCTaBa, CTPOCHUSA U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX CO€OUHEHMI

14

c(OpPMUPOBAHHOCTh YMEHHMH MCIIONB30BaTh XUMUUYECKYI) CHMBOJIMKY
JUIE  COCTaBJICHHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOl,
COKpaléHHON) GOpMyaT OpraHMYeCKHMX BELIECTB M  YpaBHEHHH
XUMHUYECKHUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJI OPraHUYeCKUX
BELIECTB I WIIIOCTPALUKA MX XUMHYECKOIO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YIriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTh MM  Ha3BaHUA [0  CHCTEMaTH4ECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS IPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opranuveckux semiectB A.M. BytnepoBa ans oObscHeHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpPraHn4CCKHUC COCAUHCHUA. BbICOKOMOJ'IGKy.]'ISIpHBIC COCIUHCHUA

2.1

CdopmupoBaHHOCTh yMEHUW NPUBOAWTHL TpPUBHAIbHBIE Ha3BaHUS
OTJICIbHBIX OPraHMYECKHX BEIIECTB (ITHJICH, IPOIWICH, alleTUJICH,
ATWICHIJINKOJb, TIHIEPUH, (GeHon, (opMmalbaerun, ameraibIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO03a, (PYyKTO3a, Kpaxmai, IeJUTII03a,

TJTALIVH )

2.2

ChopMupoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XUMUYECKHE CBOWCTBA THUIHYHBIX MpeICTaBUTENEH
PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB (MeTaH, 39TaH, 3THUJICH,
MpOMWICH, aneTuieH, Oyraauen-1,3, meruwnOyraauen-1,3, OeHzodn,
METaHOJ, ATAHOJ, STUJICHIJIHNKOIb, TJIMIEPHH, (EHON, aleTaabAeTus,
MypaBbUHAsE M YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUII003a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(l)OpMI/IpOBaHHOCTB YMCHHUA HIUTIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKAY TUITNYHBIMH MNpeACTaBUTCIIAMU Pa3INIHBIX KJIaCCOB
OpPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIUX XUMHWYCCKUX

PEeaKIHii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh UCTOYHUKU
YTJIEBOAOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBII ra3, yrojb), CHOCOOBI UX

nepepa60TI<H U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHUS, UCIIOJIB3YCMbIX B XUMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX sBICHUN (HAONMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS I NPUHATHS PEHIeHMH B KOHKPETHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCT, yMEHHMI COONIOaTh TpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHBIM 00OPYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH W BBIMOJHATH XHMHUECKUAN
OKCIICPUMCHT (HpeBpaH_IeHI/ISI OpraHN4YCCKUX BCIICCTB IPpHU HArPpECBaHUU,
MOJTyYeHHEe STHIICHA M U3y4EeHUE ero CBOMCTB, KAUYECTBCHHBIE PEAKIINU
OpPraHMYEeCKUX BEUIECTB, JICHATypauus OENKOB NpU HarpeBaHMHU,
IBCTHBIC PCAKIMU 6CJIKOB) B COOTBCTCTBHMU C IIpaBUJIaMU TCXHUKH
0€30MacHOCTH NpU OOpaIleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
000pyIOBaHUEM; IPEACTaBIISAT pE3YJIBTaThI XHUMUYECKOTO
JKCIIEpUMEHTa B (OpME 3amicH ypPaBHEHHH COOTBETCTBYIOILIMX

peaknuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

CchopMupoBaHHOCTb YMEHHUM MPOBOAUTE BBIUMCIEHUS 110 XUMUYECKHM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIN
MIPOJYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKL{I/II/I)

3.5

CdopmupoBaHHOCTH yMEHUI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 MH(OpMAIMIO, MOTy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nuHpopMmaru, cetb IHTepHeT U ipyrue)

3.6

ChopMupoBaHHOCTb yYMEHUH COOJIOAATH MpaBHJAa SKOJIOTUYECKH
11eJ1ecO00pa3HOro MOBEIEHUsI B OBITY M TPYAOBOHW JEATEILHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pOBbS M OKPYXKAIOLIEH NPUPOIHOU
Cpenbl, OCO3HAaBAaTh ONACHOCTb BO3JCHCTBHS HA JKHUBBIC OPraHU3MBbI
ONpEIEIEHHBIX OPraHUYECKUX BELIECTB, IIOHUMAasi CMBICI IOKa3aTess
I[MAK (mpenensHO  JOMYCTUMOM — KOHLEHTpAIMM), TMOSICHATH Ha
npuMepax CII0COOBI YMCHBIICHUA W MNPEAOTBpAICHUA HX BPCIHOIO

BOS}IGf/iCTBHS[ Ha OpraHus3M 4C€JIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

11

Brnagenue cucreMod XMMUYECKMX 3HAaHUN, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKA aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIH aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHMS, XMMUYECKas CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBII
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX PpeakIui
(OKUCIIUTENBbHO-BOCCTAHOBUTEINIBHBIE, 9K30- U SHAOTEPMHUYECKHE,
peakMy HMOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NEKTPOIUTUYECKAs  JUCCOLMALUS, OKHUCIMTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUUECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YeHMH U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPAKTUYECKOW AEATeNbHOCTU

YCJIOBCKa

1.2

ChopMupoBaHHOCTh yMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSA3b HW3YYCHHBIX TMOHITHH, NPUMEHITh COOTBETCTBYIOIINE
MOHATHSL TPH ONUCAHMM CTPOEHUS U CBOMCTB HEOPraHHMYECKHUX
BEIIECTB W HMX TMPEBPAIICHUN; BBISBIATH B3aUMOCBS3b XHUMHUYECKHUX
3HaHUI c MTOHSATUSAMHU " MIPEJICTABICHUSIMH JPYTHX

C€CTCCTBCHHOHAYYHBIX IPECIAMETOB

1.3

Brnanenve OCHOBHBIMH METOJIaMU HAy4YHOTO TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIOJeHUEe, W3MEPEHHE, HKCIIEPUMEHT,

MOI[eJ'II/IpOBaHI/Ie)

14

CpopMHUpPOBAaHHOCT, yYMEHHUH OMpENEIsITh BaJEHTHOCTh W CTEINEHb
OKHCIICHUS XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
cocTaBa, BHJl XHMHYECKOW CBSI3W  (KOBaJeHTHas,  HOHHaf,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCTUHEHUSIX, TUIl KPUCTAIUTMUECKON
pemETKN KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJSpHas, MOHHAs,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN OMpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUI

1.6

ChopMHUpPOBAaHHOCT,  YMEHHsI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peaKkiuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCIy W COCTaBY pearupyromInx

BCIICCTB, TCIIJIOBOMY 3(1)(be1<Ty pcaknuuu, H3MCHCHULIO CTEIeHEH




OKHCJICHUS  DIJIEMEHTOB, OOpaTUMOCTH  peakIHH,  y4acTHUIO

KaTaJiu3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
pa3JIMYHBIX THIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKLUN
MOHHOI0 OOMEHa, YUUThIBas YCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UIYT

IO KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
KaueCTBEHHBIH COCTaB  pa3IUYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEIECTB

1.9

ChopMupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peaxkuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

1.10

CpopMHUpOBAaHHOCT, yMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKOHN peaklnu OT Pa3iNdHbIX (PaKTOPOB

1.11

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunnun Jle [latenbe)

O6u1a;1 W HCOpPraHU4CCKasa XUuMUs

2.1

CdopmupoBaHHOCTh yYMEHUN pacKpwiBaTh cMbIch [lepuonnyeckoro
3aKOHa JI.. Menneneesa u JIEMOHCTPUPOBATH €ro

CUCTEMATHU3HUPYIOIIYI0,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIT

2.2

CpopMHUpPOBAaHHOCTh YMEHHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTEMbl XUMHUYecKMX ayeMeHToB J[.MI. MenneneeBa, HUCHOIb3ys
HOHSTUSL  «S-, P-, O-DJEKTPOHHBIE OpPOUTANINY, «IHEPreTHYCCKHUEC
YpOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH MO MepHojaM M rpynnam

[Iepuoanueckoit cucremsl XxuMuueckux 3neMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOLIUE
XUMHYECKHE CBOMCTBA HEOPIAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYEeCKHMH  BeUIeCTBAMM  C  [OMOUIbIO  ypaBHEHUN

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIWBATh  MPUHAJICKHOCTH

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENeNEHHOMY Kiaccy




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

OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMUYECKYH) CHMBOJIUKY
JUISE  COCTaBlieHUST (OpPMYyJ BEIIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MNOATBEP)KAATh  CYIIECTBOBAHME  T'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYEeCKUMH  BEIIECTBAMH  C  ITIOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIOIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jioKEHHE IEpOKCHAa BOAOpPOJAa B IPUCYTCTBUU
KaTaJIn3aTOpa, ONpPENEICHUE CpeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHUBEPCATbHOIO WHAMKATOPA, BIMSHUE pPAa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMMYECKOH peakIHH, peaklud HOHHOTO OOMEHa,
KaueCTBEHHbIE PEaKUyu Ha Cyab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pPELIEHUE SKCHEPUMEHTAIbHBIX 3ajad M0 TeMaMm
«Metamnel» u «HemeTanabsl») B COOTBETCTBUU C MPaBHIIAMU TEXHUKHU
0€30IaCHOCTH TpH OOpaIleHUH C BEIIeCTBAMM M JIaOOPAaTOPHBIM
00opyioBaHuEM; MIPEACTaBIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

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

2.8

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJB30BaAHUS
XUMHUYECKOH TOoCynoil M IabopaTOpHBIM OOOpYIOBaHUEM, a TaKkKe
MpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBINIOJTHCHUIO na6opaTopH},1x XUMHNYECKUX OIIBITOB

2.9

ChopMupOBaHHOCTb ~ YMEHMH  XapakTepu3oBaTb  XHMHUYECKHE
IIPOILIECCHI, JIEKAIIME B OCHOBE IPOMBIIIJIEHHOTO MOIY4YEHUSI CEpHOU
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH IMpEACTaBICHUI 00
O0ImMX HAyyHBIX MPUHLUUIAX M  OIKOJOTHYECKUX  Mpobdiemax

XUMHYCCKOTO IMMPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIONICH

eCTeCTBeHHOHaquOfI KapTUHBI MHpa, pPOJIM XUMHHU B IIO3HAHWU




SBIIGHUWA TPHPOABI, B (POPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBHOM T'PaMOTHOCTH, HEOOXOAMMOW s
pelIeHUs TPAKTHYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAaHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

3.2

CdopmupoBaHHOCTH yMEHUMI KPUTHUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIMio, MOJy4aeMyl0 U3 Ppa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHHUKaIUU, ceTb IHTEpHET U ApyTrHe)

3.3

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIA DKOJIOTUYECKU
1eJ1ecO00pa3HOro MOBENEHUSI B OBITY M TPYIOBOH JAEATEIBHOCTH B
LEesIX COXPAaHEHHUs CBOETO 3JI0POBbS M OKPYXKAIOUIeH MPUpPOAHON

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIch nokaszarens 11K, moscHsaTh
Ha MpUMepax crnocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS UX BPEIHOTO

BO3JIcHCTBUS Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOJUTD BBIYHCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBA B PAacTBOPEY,
OOBEMHBIX OTHOIICHUM Ta30B MPH XUMHUYECKHX PEAKIHUAX, MacChl
BEIIECTBA WM 00bEMa Ta30B 10 MU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIECTB,
TEIIoBOro 3¢ (dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCHICCTB, MMPECBPAILICHUA U COXPAHCHHUA SOHCPTHUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

TeopeTI/Iqecm/Ie OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

HpC,I[MCT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHUEC U 3HAYCHUC B
IMMOJIYYCHHHU HOBBIX BCHICCTB U MATCPUAJIOB. Teopm[ CTPOCHUA OPraHUYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

1.2

CrpykTypHble (OpPMYJIBl OPraHUYECKHX BEIIECTB. | OMONOTHS, H30MEpHsL.
XHUMHYECKasl CBSA3b B OPraHUYECKMX COCIMHEHMSX — OJAMHAPHBIC M KPAaTHBIE

CBA3U. Hpe,Z[CTaBJ'ICHI/IC (6] KJIaCCI/I(i)I/IKaHI/II/I OpPraHn4eCKuX BCIICCTB

1.3

Homenkmarypa ~ opraHudeckux  COEAMHEHUW  (cucTeMaThdeckas) |
TPUBUAIIbHBIE HAa3BaHUs BAXHEHUIIUX MPEACTABUTENEH KJIACCOB OPTraHUYECKUX

BCIICCTB

YrieBo1opoasl

2.1

ATKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHM psan. MeraH W dTaH —
OpoCTeNIINe MPEICTaBUTENN ANTKAaHOB: (PU3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMelIeHMs] U TOPEHUs), HAXOXACHWE B MPHUPOJE, MOJyYyeHHE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psA. DTUJIEH U MPOMHIEH —
pOCTEHIINEe MPEeACTaBUTENN AIKEHOB: (PU3MYECKHEe M XMMUYECKUE CBOICTBa
(peakMM THJIPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATAllUU, OKHUCIEHHS U

HOJ'II/IMepI/BaI_[I/II/I), IMOJIYYCHHEC U ITPUMCHCHUC

2.3

Anxanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeime
XUMHYECKHE  CBOMCTBAa  (peakuus  IOJMMEPHU3ALUH). [Toryuenue

CHHTETUYECKOIO KayuyyKa U PE3NHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUI psil. AlETHIICH
— TPOCTEHIINI TMpeACTaBUTEIh ATKHHOB: COCTaB, CTpOeHHUE, (puznueckue u
XUMHUYECKHE CBOWCTBA (peakIuu THAPUPOBAHUS, TAJOTCHUPOBAHMUS,

ruaparanuu, FOpCHI/ISI), MOJIYYCHHEC U ITPUMCHCHUC

2.5

Apenbl. beHzoin: cocraB, cTpoeHue, (pU3MUECKUe W XMUMHYECKHE CBOWCTBA
(peakuuy TajJOr€HUPOBAHUS W HUTPOBAHUS), IOJYyYEHUE WU IPHUMEHEHHUE.
Tomyoun: cocraB, cTpoeHue, PU3NUYECKHE U XUMHUYECKHUE CBOWMCTBA (peaKIuu

raJIOTEHUPOBAHUS U HUTPOBAHUSA), MOJyYeHUE U MPUMEHEHHE. TOKCHYHOCTh




apeHoB. ['eHeTHuecKkas CBS3b MEXJY YIJIEBOJOPOAAMHU, MPUHAMIEKAILUMU K

Pas3IMYHbIM KJIaCCaM

2.6

IIpupoaHble HMCTOYHUKM yriaeBOAOpPOAOB. IIpUpomHBI Ta3 W IOIyTHBIE
HedrsabIe ra3pl. Hed1h u €€ npoucxoxknenue. CriocoOsl mepepadoTKu HeTH:
MEPEroHKa, KPEKUHTI (TePMHUYECKHM, KaTaauTHuuecKuil), muponus. [IpoaykTer
nepepaboTku HepTH, WX NPUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.

KaMeHHBII yronb U IpOgyKTHI €ro nepepadoTKu

Kucnoponconep:xaiye opraHn4eckiue CoeAMHEHNs

3.1

IIpenenbHble  ONHOATOMHBIE CIMPTBL. METaHON MW 3TAHON: CTPOCHHE,
¢usnyecKkue U XMMHUYECKHE CBOMCTBA (pEakUuu C aKTUBHBIMM MeTallIaMH,
rajloreHOBOJIOPOJIaMH, TOpPEeHHE), NMpUMeHeHue. BomopoaHble CBS3M MEXAy
MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJa U 9TaHOJIa Ha OpPraHU3M 4eJIOBEKa.
MHoOroatoMHbl€  CIHUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJAEWCTBHUE CO IIETOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peaklisl HA MHOT0AaTOMHbIe cUpThl). [leiicTBue Ha

OpraHu3M 4CJI0BCKaA. HpI/IMCHeHI/Ie TIIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

denom: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘leCKI/IC A XUMUYECKHE CBOMCTBA.

Tokcnunocts henona. [Ipumenenue penona

3.3

AJ'IB,I[CFI/II[H u KCTOHEI. CDopManbz[erI/Iz[, alcTaJabACTUa: CTpOCHHUC,
(1)I/I3I/I‘IGCKI/IC u XHUMHUYCCKUC CBOMCTBA (peaKL{I/II/I OKHCJICHUA )51

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKIII/H/I), MOJIYYCHHUEC U ITPUMCHCHUEC

3.4

OnHOOCHOBHBIE NpeiebHbIe KAPOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHUCJIOTBI: CTPOEHHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (CBOMCTBa, 00IIMe
JUIsL KJlacca KHUCJIOT, Peakiusi 3Tepu(uKalun), MOTydeHHE U MPUMEHEHHUE.
CreapyHOoBass M OJE€MHOBAas KUCJIOTHl Kak MPEACTABUTENN  BBICIIHUX
KapOOHOBBIX KHMCIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, UX

MOIOIIIee NEUCTBHE

3.5

Crnoxuble 3(uUpsl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [Hiaponus
cnoxHbIXx  d¢upoB. Kupsl. T'mapomus xupon. I[lpumeHeHHe KUPOB.

buonornueckas poJib JKHPOB

3.6

VYrneBoabl:  cocTaB, KiIacCUpUKalus  YIrJeBoAOB  (MOHO-, JU- U
nmoyimcaxapuisl). [7OoKo3a — TPOCTEHIHMIA MOHOCAXapua: OCOOEHHOCTH
CTPOEHHS MOJIEKYJbI, (PU3NYECKHE U XMMHUECKHUE CBOMCTBA (B3aMMOJICHCTBIE
¢ rungpokcugoMm Menu(ll), okucieHwe aMMHauHBIM PACTBOPOM OKCHAA
cepebpa(l), BoccranoBiieHHE, OpOKEHHUE TIIFOKO3bI), HAXOXKIECHHUE B TIPUPOJIE,
npuMeHeHue, Ouosorudeckas poib. DortocuHTe3. DpykTO3a Kak H3OMED

rmoKko3bl. KpaxMan u memtronosa Kak IpupojHble noiumepsl. CTpoeHue




Kpaxmajia U LCJUIIOJIO3bI. du3nyuecKkue M XUMHUYECKHE CBOMCTBa KpaxmaJia

(ruapoinn3, KaueCcTBEHHAs peaklys C UOJIOM)

A3oTcozeprKale OpraHn4eckue CoeAMHEHNS

4.1

AMUHOKHCIIOTHI KaK aM(pOTEpHbIe OpraHnyeckue coeannenus. duznyeckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe IiuiuHa). buonornueckoe

3HAYCHHUEC aMUHOKHUCIIOT. HeHTI/I,I[BI

4.2

benku kak mTpUpOIHBIE BBICOKOMOJEKYJSpHBbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHUE CBOMCTBA OEJKOB:

Tuapon3, ACHATypalud, KAHCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOJICKYHSI}’)HBIG COCIUHCHUA

5.1

OcCHOBHbBIE TOHSTUS XUMHUU BBICOKOMOJEKYISPHBIX COEIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3ALNUM, CPEIHSA
MoJieKyJisipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISPHBIX

COCJIMHEHUI — MoJIMMEpuU3alus U MOJUKOHACHCALHA

5.2

3KCHepI/IMeHTaHBHLIC MCTOABI HM3YUCHUA BCIICCTB H HX HpeBpameHHﬁ:
O3HAKOMJICHHE C O6p8.3L[aMI/I INpUpPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

IJ1aCTMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XUMUYECKUN dJIeMEHT. AToM. Sapo aroma, HU30TONBI. JIEKTPOHHAs
000J104YKa. DHEpreTuYeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-,
d-anemenTbl. OCOOCHHOCTH pACHpEe/iCHHs SJIEKTPOHOB MO OpOHMTAIAM B
aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(DUTYpaLHs

aTOMOB

1.2

[Iepnonnueckuit 3akoH u [lepmonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.M. MenneneeBa. CBs3p nepuoauueckoro 3akoHa u llepnoanueckoit
CUCTEMBI XUMHYECKUX 3JIeMeHTOB [[.M. MenzneneeBa ¢ COBpeMEHHOM Teopuen
CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XWMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U

nepuoaam. 3HadeHue NEepUOaANYCCKOro 3aKOHA B pa3BUTHU HAYKU

1.3

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BuIbl XMMUYECKOW CBS3U

(KoBaJIGHTHasl HEMNOJIApHAas W IMOJIApHAs, MOHHas, MeTramuudeckas). VOHBI:




KaTHOHBI M aHHOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU

cBsi3U (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MONEKyISpHOrO ¥ HEMOJIEKYISIPHOTO  CTPOCHHUS.  3aKoH
MOCTOSHCTBA ~ COCTaBa  BEHIECTBA. [WIIBI  KPUCTALIMYECKHX  PEHIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THINA KPUCTALIMYECKOM pEIIETKH.
ITonsaTtue o JUCIICPCHBIX CUCTCMaAx. Uctunnnie u KOJUIOMIHBIC PACTBOPLI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanums HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa

HCOPraHNYCCKUX BCIUICCTB

1.7

Xumudeckas  peakmusa. Kiaccudukamuss — XMUMHYECKUX — peakiuid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMHH. 3aKOH COXPAaHEHHUSI MaccChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUU IMPU XUMHUUYECKUX

pCaKIugX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pPa3IuYHbIX (PAKTOPOB

1.9

O6paTI/IMI>Ie PCaKInU. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAKOIMINEC Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.10

9J'IGKTPOJ'II/ITI/ILICCK21H JUucconuranus. CuibHbBIC B cl1a0ObIe SJICKTPOJIUTHI. Cpe,ua
BOJHBIX PACTBOPOB BCIICCTB: KHUCJIAA, HeﬁTpaﬂBHaﬂ, menoyHas. Peakuuu

HOHHOTO 0OMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€akuuu

Heoprannueckas xumust

2.1

Hemeramnsl.  Ilomoxenne HemeramoB B llepuomnueckonn  cucreme
xumuyeckux snemeHToB J[.M. MeHeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyueckrue CBOMCTBA HEMETAUIOB. AJUIOTPOINHS HEMETALIOB (Ha TIPUMEpE

KHCIIopo/ia, cephl, hocdopa u yrieposaa)

2.2

XWMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJOTE€HOB, CEphI, a30Ta,
dochopa, yraepoma W KpeMHHs) U HX COEAWHEHHMH (OKCHIIOB,
KHCIIOPOJICOACPIKAIUX KHUCIOT, BOAOPOIHBIX coeAuHeHwuii). [IpumeHeHue

BaXKHEHUIINX HEMETAJIOB U UX COEIUHEHNN

2.3

Merauel. [lonoxenue MeramnoB B Ilepuoandeckoil cucreMe XMMHYECKHX
anemenTtoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
obonouek atomoB MeTawioB. OOmue ¢GU3NYEeCKue CBOWCTBA METAJUIOB.

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUI METalIOB

2.4

XHWMHYECKHUE CBOMCTBA BAXKHEWINIMX METAIOB (HATPUM, Kaaui, KaJbIUH,

Mar"uii, aJlOMUHUHN, [IMHK, XPOM, Kelle30, Mellb) U UX coenuHeHuid. Oome




CrocoObI OTy4YeHUs1 MeTaioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'enetnueckas CBA3b HCOpPraHN4YCCKUX  BCLICCTB, MNPUHAMICKAINIUX K

Pa3IMYHBIM KJaccam

XUMUS U )KU3Hb

3.1

Ponb xuMuu B 00ECIIEUEHUUN DKOJIOTUYECKOW, SHEPreTUYCCKOW W IMHIIEBOU
0€30MacHOCTH, pa3BUTHH MeAUIUHBL. [loHSATHE O HAy4YHBIX METOJaX

IIO3HAaHUs BEIIECTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBnenus 00 OOMMX HAYYHBIX MPHHLOUNAX MPOMBIIUIEHHOTO
[IOJIyYCHUS BaXKHEHUIIMX BEILECTB. YelNOBEK B MUPE BELIECTB U MaTEPUAJIOB:
BAKHEUILINE CTPOMUTENIbHBIE MAaTepUalibl, KOHCTPYKLMOHHBIE MAaTEpUAIbI,
KpPacKH, CTEKJIO, KEpaMHMKa, MaTepUaJIbl Ul SJIEKTPOHUKH, HAHOMATEPUAJIbL,

OpraHUYecKre ¥ MUHEpPAIbHBIC yI00pEeHUs

3.3

XuMHsT U 3]I0pOBbE YEJIOBEKA: IpPaBHJIa HUCIOJIb30BAHUSA JICKAPCTBEHHBIX
[pernapaToB, IpaBujia O€30IIaCHOrO0 HMCIOJb30BaHUS IMpPEnapaTroB ObITOBOMN

XMMHH B IIOBCEJHEBHOM XKU3HU

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.
AxkmmonepHoe obuiectBo «M3narenbctBo «lIpocBemienue»
» Xumus. 11 xmace. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.

AxrmmonepHoe o6rmectBo «M3marenberBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuoteka I{OK https://m.edsoo.ru
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