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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
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 Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble monoxkenns GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOIIMM 3TalOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XHMHS», COIEPKAHUE M TNOCTPOEHHE KOTOPOIO OIpENETEHbl B
nporpaMmMe MO XMMHUHM C YYETOM CHEUU(PUKA HAYKHM XUMHH, €€ 3HAUeHUs B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eJedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YENOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
INI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyuMua  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckoil xumuu. @opMUpPOBaHUE JAHHON CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHu4eckas XuMus» cQopMupoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHMYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4ecKkOr XHWMHUU TNOJIYYarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHuss B npeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsi TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, MX 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 MOHMMAHHUIO B3aUMOCBS3M XHUMUU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  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, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (akTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTHUUECKUX Mpodiem, a
TaKxe MpoOJieM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS 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 JEHCTBUN, UMEKIIUX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTtuke mpenomaBaHMs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LEISIMU H3Y4YEHUs IpeaMmera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIYEBbIC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOIUMBIX [UIsl NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJCHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CerogHs B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUsd OOYy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIAQJCIOIIEr0 He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00yJaromMxcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHre 'y OOy4aroUMxcs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITEIILHO MPHUOOpETaTh 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;

dhopMUPOBAaHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TPHPOJC W CBOEMY 3I0pPOBBIO, a TakKe NPHOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

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

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
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 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToNI0keHUsA. CTPYKTypHBIE (DOPMYITBI
OpraHWYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W MX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO NMPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMHA psa. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALIMH, OKHUCJICHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocra, crpoeHue, (pU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAJICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIUTUYECKH), nuposn3. I[IpoayKTsl
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 U3YYEHHUE €r0 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.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
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(puUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — npocTeiimmii MoHOcaxapul: 0COOEHHOCTH 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 TITFOKO3BI.

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, HAONIOJICHHE W OMHMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIIEPUHA C
rugpokcugoMm meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE 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 KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe muiuHa). 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.

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

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

®duszuka: wmatepusi, DJHEprus, Macca, aroM, DJIJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢oTtocuHTE3, OHMOJIOIMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIBI, >KUPBHI,
(epMEHTHI).

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

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

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE OpOHUTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMsl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

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

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiarypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMS U NPEBPAILEHUS YHEPTUN TP XUMHUYECKUX PEAKIIHSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas aucconuanus. CuibHble U ciaalble 37eKkTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUUH HOHHOTO 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
JIOJIs1 BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoa, 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 meramnoB B lleproanyeckor cUCTEME XMMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWCTBA BaXXHEUIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

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

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
M3YUYEHHE KOJUICKIMU «MeTamabl U CIUIaBbD», 0Opa3lOB HEMETAIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1a4, HAONIOJCHHWE M OIHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, SHEPreTHUYeCKOM U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenmoBek B MHUPE BEIIECTB W MaTEPHUATIOB: BAXKHEUIINME CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusA U 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MMaCHOTO MCIIOJIL30BaHUS IIperapaToB OBITOBOM XUMHUHU
B ITIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUNA, SBJISIONMIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHNUE, U3MEPEHHUE, SIBJICHHUE.



dusnka: MaTepus, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOII, paIMOAKTUBHOCTh, MOJICKYJIa, YHEPIETUUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIWYMHBI U €AUHHUIIBI UX
WU3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, opraHuW3M, JKOCHCTeMma, Owmocdepa, M™Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOPHBIC TTOPOJIbI, MOJIE3HBIE UCKOIaeMble, TOTUIUBO,
pPECYpCHI.

TexHoMOTHSA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJUTYPTHsl, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIHCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAs
MPOMBIIJICHHOCTh,  (hapMarieBTUUeCKass  IPOMBINIICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MMPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TIPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHO-MeTOoIu4Yeckod OCHOBOM — iis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» HAa YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOIMMHUCA CBOMX KOHCTUTYLIHMOHHBIX MpPaB U 00s13aHHOCTE,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
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, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIUBBIX  SKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

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 NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BElIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

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

OCO3HAHUSI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIUEK (YyMOTpeOaeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTM€ B PEHICHUM MPaKTUYECKUX 3aaad
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

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) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILAT HX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSATH UCOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBbIIIJIECHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHM JJIi  COBPEMEHHOMU
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCIECYCHUH YCIOBUN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

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



NOJy4daeMble 3HaHUS JUIsl aHAIM3a U OOBSCHEHMS SIBJICHUN OKPYIKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS Jis
peleHus mpoGieM B peabHbIX 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 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAyYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue GyHKIIMOHATIBHOMN
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

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

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABICHHBIMU LIEJISIMU;

HCIOJIBb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHSITUWA U YCTAaHABIMBATh UX B3aUMOCBS3b,



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) OJJIEMEHTa, 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 ¢ unpopmMaumeii:

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 wuHpOpPMAIlUU, HEOOXOAUMOM IS 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 U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHS MPE/JI0KEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaan3alud y4eOHOro MpoeKTa u (hpopMyIupoBaTh BHIBObI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENIFHO TIJIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
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 crnoco0 HMX pemeHus ¢ y4ETOM TMOJy4YeHUS HOBBIX 3HAHUUA O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOH  COCTABJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U NMPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
paguKall, U30MEpPHUsl, N30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHCJIOPOJ U a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXKalKe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
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 MPU3HAKUA TOHSTHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIiEéHHOMN)
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 MX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IO
cuctematudeckoii Homenknatrype (IUPAC), a Takke mpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

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



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHS MaCChl BEIICCTR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIHil C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUIECKOE TIPUMEHEHHE TIPOAYKTOB IMepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIYUCICHUS 110 XHUMHYECKUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOT'O IMO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPH U3YUYEHUH BEIIECTB U
XUMUYECKHUX sSBJICHUN (HaOII0IeHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJISTUPOBAHNE),
WCITOJIB30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS Ui TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IIJIJAHUPOBATh M BBINOJHATH XUMHUYCCKHUUN
AKCTICPUMEHT (TIpeBpaIieHNs] OPraHUYSCKUX BEIIECTB IMPU HarpeBaHUH, IOJTyUCHUE
OTUJICHA W M3YYCHHE €ro CBOWCTB, KAauyeCTBEHHBIC PEaKIMU OPTraHUYCCKUX
BEILIECTB, JIeHATypalus OCJIKOB MPU HArpeBaHUU, I[BETHBIC PEaKIMU OCJIIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GopMyJIMPOBATH BEIBOIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1e7ecoo0pa3HoOro TOBEJICHUS B OBITY M TPYJAOBOH JACATEIBHOCTH B IEISAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS KX BPEIHOIO BO3JACHCTBUS Ha OPraHu3M
YEJI0BEKA,

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

JUIS CJIETNBbIX W CJa0OBHISIIMX OOYYalOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMUW B TIO3HAHWU SIBJICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, H30Tom, s-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAs, METAJNIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYCCKAs PEIIETKA,
TUNBl ~ XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPABHOBECHE); TEOPHH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconranuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHWMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



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

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
cocTtaBieHUs: (GOpMyl BEHIECTB M  YpPaBHEHHM XUMHUYECKHUX  PEaKIUy,
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(OpPMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTENICHh OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VMOHHAs!, METAJUTMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKHX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, 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 JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, WCIONb3ys MOHATHA «s-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COCAUHEHUMU
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€HETUYECKON CBA3M MEXKIY HEOPraHUYECKHMH
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, W3MEHEHUIO CTEMCHEW OKHUCJICHUS 3JIEMEHTOB, 0OpPaTUMOCTH
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;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOT0 MPOU3BOJICTBA;

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 OOBEMY OJHOTO M3 YYaCTBYIOUIUMX B peakUuu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/IoOl U J1TabOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXKe MpaBwia OoOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHHe Cpeapl pacTBOPOB BEHIECTB C TMOMOUIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1eJIeco00pa3HOro MOBEAECHHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHHUsI CBOETrO 3JI0pPOBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS UX BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ul 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUId  cHemnbIX M caaboBUAALIMX OOy4yarolMXCs: yMEHHE HCIOJb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

dbopmy.
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rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 OHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpbLia KaK COJIM BBICHIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CI0KHBIX
a¢upoB

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

27 Baxuelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUWHBI: METUJIAMUH W aHUJITHH
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Ouosorudeckoe 3HadeHue. [lenTumb

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO)IOpOI[HaH CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonstue
0 BoZiopoiHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUSA U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 oOIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







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

» Xumus, 10 xnacc/ Ky3nenosa H.E., I'apa H.H., JIEskun A.H.; nox pemxakuueit
npodeccopa Kaproroit A.A., AkiimorepHoe o01ecTBo «M3marenscTBo
«IIpocemenue»

» Xumus, 11 xnmacce/ Kyzuenosa H.E., JIéskun A.H., [llatanos M.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocBemienner

» MeTonnueckoe nocodue. bazosrlii ypoBeHsb. 10 kiacc (aBTopsl O.C.
["a6puensn, C.A. Cnaakos). 192 c.

* Knura nns yuurens. basossiii yposens. 10 knacc (aBropsl O.C. I'abpuensis,
N.I". Octpoymos, C.A. Cnagkos). 240 c.

* PaGouas Tetpans. bazosiil ypoBens. 10 knace (aBTopsl O.C. INabpuensn, C.A.
Cnankon). 144 c.

» KonTponbHbie 1 mpoBepouHbie padboThl. bazoBeiit ypoBeHb. 10 kiacc (aBTOpbI
O.C. I'abpuensu u ap.). 256 c.

» Opranuyeckas XuMus B TeCTax, 3a7a4ax U yrpaxxHeHusx. ba3oBbiii ypoBeHb.
10 knacc (aBTopst O.C. I'abpuensiu, U.I'. Octpoymos, E.E. Octpoymona). 400 c.
* XMUYECKUI SKCIIEpUMEHT B 11KoJie. ba3zoBelil ypoBeHns. 10 kinacc (aBTOpsI
O.C. I'abpuensu, JI.IL. Batnuna). 208 c.

* TeTpanb 1715 OLEHKHW KadyecTBa 3HAHUM 10 XUMUU. ba3zoBblil ypoBeHs. 10 kiacc
(aBTopel O.C. I'abpuensan, A.B. Kymosa). 112 c.

» Xumusi. bazosii ypoBenb. 10 kimacc. DnekTponHas hopma yueOHHUKA.



METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. Ky3nenoBa H.E. dopmupoBanue cucteM moHATHIA TPU OOYYEHUH XUMUU:
KHUra g yuurens.- M.: IIpocsemenne, 1989.

2. Ky3nenosa H.E., [llatamoB M.A. npo6iieMHOe 00y4eHNE HA OCHOBE
MEKIPEIMETHOW UHTETpalluy ( Ha MPUMEPE TUCIUILUIMH €CTECTBEHHOHAYYHOIO
nukia): Yueonoe nocobue,-CII16.: O6pazoanue.1998.

3. Ky3nenora H.E., [llaranoB M.A. npo06ieMHO-UHTETpUPOBAHHBIN MOAXO U
METOJ/IMKA €r0 pean3aiui B 00ydeHur XuMuu // Xumus B 1mkosie.- 1993.-Ne3.
4. I'apa H.H., 3yeBa M.B. Xumus, cucrema 3ajaHuil 1151 KOHTPOJIA
00s13aT€JILHOTO YPOBHS MOJTOTOBKU BBIITYCKHUKOB OCHOBHOM MIKOJIBI.-M.:
BeHTaHa-I'pad,2003

5. TuroBa 1.M. Maiiblii XuMU4ECKUN TpEeHAXKEP: TEeXHOIOTUS OpraHu3aluuu
aJanTUBHO-PA3BUBAIOLIUX AUATOr0B, KOMIUIEKT qUAAKTUYECKUX MAaTEpUATIOB JJIs

8-11 xmaccoB o6mieoOpa3oBaTeabHOM MIKOJIBL.- M.: Benrana-I"pad,2001.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. [Toptan ¢pynaamenTanbHOr0 XuMU4Yeckoro oopazoanusi ChemNet.

2. http://www.chemnet.ru Xumuueckast uapopmanrontas cetb: Hayka,
oOpa3oBaHue, TEXHOJIOTUH

3. http://him.1september.ru I'azeta « Xumus» u cailt nis yuurens «5 uay Ha



YPOK XUMHH)
4. http://school-collection.edu.ru/collection/chemistry Enunas xomnekius LIOP:
[TpenMeTHasT KOJIICKITUS « XUMHUSDY

5. http://experiment.edu.ru EcTecTBeHHO-HAy4YHBIE SKCIIEPUMEHTBI: XUMHUS.
Komnekmus Poccutickoro 061eo0pa3oBaTeIbHOTO MOpTaIa

6. http://www.alhimik.ru AJIXUMUK: caiit JI.FO. AnnkGepoBoii

7. http://chem.rusolymp.ru Bcepoccuiickas onummnuaga MKOJILHUKOB TT0 XUMUHU
8. http://www.chemistry.ssu.samara.ru Opranu4yeckasi XuMus: dJIEKTPOHHBIN
YUeOHUK JJIsI CPETHEH IIIKOJIBI

9. http://www.hemi.nsu.ru OCHOBBI XUMUU: ANEKTPOHHBIN yUSOHUK

10. http://www.chemistry.ru OTKpbITBII KOUIeIK: XUMUS

11. http://www.edu.yar.ru/russian/projects/predmets/chemistry /[ucranimonnas
OJIMMITHA]IA TI0O XUMHUH: TeJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIA MMPOCKT

12. http://www.eidos.ru/olymp/chemistry JIucTaHIIMOHHBIE Y BPUCTHUCCKHUE

OJIMMITNAbI 110 XUMHUHU
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