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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
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTesbHbIX Oopranu3anusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3paboOTKe MporpamMMmbl IO XUMHUH, K OINPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUsT U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOIIMM 3TaloOM peajlu3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YeJI0BEKa, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o0111ero 00pa3oBaHus CpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM Ccreuu(puKd HAyKU XUMUHU, €€ 3HAUYCHHUS B TO3HAHUU NPUPOJLI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT 0coOyk poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTMU PUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJIMMBIM YCIIOBUEM YCIIECIIHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, 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.

CocraBnsomuMu  nipeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  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 CHUCTEMbI 3HAHUI 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 IMporpaMMe MO XHMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHS OPraHUYECKUX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXHUMHYECKUX M  3BJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUH BenlecTB. CBeeHus 00 H3ydyaeMbIX B Kypce BeIlecTBax
JAI0TCS B PAa3BUTUU — OT YIJIEBOJOPOAOB A0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XMMHUHM  MOJYYalT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoMm 3peHusi B mpeameTe «XUMHUsS» 0a30BOr0 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» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
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 M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAHHWIO B3aMMOCBSI3M XMMUU C APYTMMH HayKamu,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTAOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIUIO U IPUMEHSATD €€ [T TOTIOTHEHUS 3HAHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Yy4eOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS H3y4YEHUS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTD IPUPOHBIX SIBJICHUI MTyTEM SKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYUI MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl IHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPHUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOUINX 0a30BO€ 3HAUEHUE JJIS1 Pa3INUHbIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VICCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAaXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHMs XHMHUU KaKk Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeIMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUs! IJIaBHBIMHU LEISMU H3y4Y€HHUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) AIBIISAIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUUECKHUX PEAKIIHI, HECOOXOIUMBIX JIJIs MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIEPUMEHTa, COOIOJICHUEM  TIPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMU B CHUCTEME CpeAHero olmiero oOpasoBanus. CerogHs B
MIPETIOIaBaHAH XUMHUHU B OOJIBITICH CTETICHH OTAAETCS MPEANOYTCHNUE TTPAKTHIECKON
KOMIIOHEHTE coJepKaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTeIbHON OpraHu3aliy, BIIAJICIONIET0 HE HaOOpOM
3HaHWM, a (DYHKIIMOHAIBFHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMH W yYMEHUSMU
aKTUBHOTO MMOJyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHHUSI
MPAKTUICCKUX 3a]1a4.

B cBs13u ¢ 3TUM TIpu U3yUueHUU TIpeIMeTa « XUMHUS) JOMUHHUPYIOIEE 3HAUCHHE
MpUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

amanraius 00yJaromMxcsl K YCIOBUSM TUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHue Yy OOYYaIOMIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEO0OXOMMBIX ISl IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe JUIsI ONCHKH C TO3HMIMK IKOJOTHYCCKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTE/UICKTYaJdbHBIX W TBOPUYECKUX
CITOCOOHOCTEM 00yJaromuXcs: CIOCOOHOCTH CaAMOCTOSITENIbHO 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;

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

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XHUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTrEeTUUECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILIEHHUSI K TPHUPOJE U CBOEMY 3I0pPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MpPEIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero obiiero oopazoBaHus, coctaisieT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Heeno), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUM

[IpenmMeTr opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOoBHbIE TI0JI05keHUSA. CTPYKTYypHBIE (OPMYJIIbI
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 NPEICTABUTEICH KJIACCOB OPIraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJICEHWE U OINHCaHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALLICHUIO OPraHUYECKUX BEIIECTB IIpU
HarpeBaHuM (IJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W d3TaH —
IpOCTEHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMelleHUsT M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, IMOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONWIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAallMM, OKHUCJICHUA U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

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

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajJjoreHMpOBaHMUsSI U HUTPOBAHUSA), NTOJIyUEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAICKAIMUMU K Pa3IM4YHbIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX MPUMEHEHNE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M WX IPEBpAILCHHA:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTe»
U «YTOIb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKOW PabOThl: MOJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurle 3amaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

IIpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOI W 3TaHOJ: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHon: CTpoeHHE MOJEKYJbl, (U3NYSCKUEe W XUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE IpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe /7S
KJ1acca KUCIIOT, peakuus dTepuukanuu), noiydyeHue u npuMenenue. CreapuHoBas
Y OJIEMHOBAsl KUCJIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBonpl: cocTtaB, kiaccuuUKalus ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(Il), okucinenne amMuadHbIM pacTBOpoM okcuza cepedpa(l), BocctanoBIeHUE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, TPUMEHEHUE, OUOIOTHYeCKas POib.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmana H
neunono3bl. Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCTepUMEHTAIbHBIE METOABl H3YYCHHsI BEIIECTB M HMX MPEBpalllCHUM:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmalia C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI KaKk aM(QOTEpHbIE OPraHNYeCKUE COeAMHEHUsI. PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA aMMHOKUCIOT (Ha MpuMepe TIiuuuHa). buonoruueckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakliy Ha OeJKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallEHUil:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XMUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCIepUMEHTAIbHBIE METOABl H3Y4YEHHsI BEIIECTB M UX MpPEBpallleHU:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBS3€M PU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIOJb30BAHHE KaK OOIIHUX €CTECTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TIOHATUU, SBISIONIMXCS CUCTEMHBIMU JUIS OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHsl, aHAIN3, CUHTE3, KiacCH(UKALUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICITMPOBAHUE.

dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BeIeCTBa, (PU3MICCKUE BETUYUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTocuHTE3, OWOJOTHYECKH AaKTUBHBIC BellecTBa (OCIKH, YTJIEBOIBI, JKUPHI,
(dhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
pPECYpCHI.

TexXHOJIOTHS: THIIEBbIC MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHUA,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUICCKUE MpEnapaThl, MaTeprajbl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH dnaeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOHUTamu, s-, pP-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIWYECKOr0 3akoHa M llepmoandeckoil cucTembl
xuMmudeckux aneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuoaaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HEeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUU MPU XUMUUECKUX PEAKIIHSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnektponutuyeckas auccouuanus. CuiabHbie U ciialdble d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB [l. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONMPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCAILHOTO MHIUKATOPA, PEaKIIMi HOHHOTO 0OMEHa), MPOBEJICHUE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pPEaAKLIUMNY.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOoa, cepbl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHMs)) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B llepuoauueckont cucremMe XMMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢gusndeckue cBoiicTBa MeTaioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BaKHEWIWX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», O00pa3lloB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

Pacuétel mMacchl BemiecTBa WM 00bEMaA ra3oB MO WU3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00€CTi€UeHUU SKOJOTUYECKOM, IHEPTeTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB M MATEPUAJIOB: BAXXHEHIINE CTPOUTEIIbHbBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, paBuia 0€30MaCHOTO UCIIOIB30BAHUS MTPENapaToB OBITOBON XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK ¥ TOHATUN, SBJISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuka: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
U3MEpPEHUS, CKOPOCTb.



buonorus: kineTka, opraHu3M, OJKocHcCTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
peCypchl.

TexHoynorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KM€ MOTUBALIMH K OOYyYEHHIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

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

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEJIX U CTPOUTH KU3HEHHBIE TUIAHBI.

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

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbBITA TO3HABATEILHON U TPAKTUYECKON JESATEIBHOCTH
oOyJaroluxcs Mo peajin3aluy NIPUHITHIX 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 NpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

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

YBOXEHUS K MPOLECCY TBOpPUECTBA B 00JIACTU TEOPUU M IPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MMOCIEAYIOIIEM aHATU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TNpPaBWI WHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3InvyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymieli mpodeccun W peanu3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECO00PA3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELIeHMs] BOMPOCOB PALIMOHATILHOTO MPHUPOAOIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUWA, NPUHOCAIIUX BpEl OKPYKAOLIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATEeIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUsI 00 OKpYKAloIllleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UBWIN3ALMH: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHAIbHOM KYJbTYPbl, PEIICHUH [JIO0ANbHBIX MpoOJieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEIIHOTO TPYJa U SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YJieHa OOIIeCTBa;

€CTEeCTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayYHBIX ()aKTOB U UMCIOIINXCSI JAHHBIX C IENTBIO MOTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY 0Opa3oBaHUIO U
caMo0Opa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHUPUKY METOJOB TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCabHbIe Y4eOHbIC NeHWCTBUs (TIO3HABATEIbHbIC, KOMMYHHUKATHUBHBIC,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrMYecKUe AeiiCTBUSA:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX 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 HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HAK (CUMBOJI) DJIEMEHTa, XUMU4eckas (popmyiia, ypaBHEHUE XUMUUYECKON peakliuu
— MpPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4a€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh MH(OPMAIIMIO PA3IMYHBIX BHJIOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIH S3BIK B KAUECTBE CPEJCTBA IPHU PabOTE C XUMUUYECKON
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

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

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSTEIIHHO MM COBMECTHO CO CBEPCTHHKAMU TTPH BBITIOJTHEHUT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHMS IMO3UIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMPEAjaraéMblii  ajiropuT™M JACHCTBUN Mpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JESATEIHHOCTA HA OCHOBE CaMOaHaIn3a u
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUU SIBJICHUN IPUPOJIBIL,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] TPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMHUUYECKUW DJIEMEHT, aToOM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, PaIuKal,
M30MEpPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCoJEpKalUe COCAUHEHUSA, MOHOMED, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsSI); TEOPUU M 3aKOHBI (TEOpUsi CTPOEHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHITUSA MPH
ONMCAHUU COCTABA, CTPOCHHUS U IIPEBPALIEHUN OPTraHUYECKUX COCIUHECHUM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBIMBATh MOJEIM MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WLIKOCTPALUU KX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OPTaHUYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHUID K OIPEACIEHHOMY
KJIACcCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCJIOPOA M a30TCOAEp Kallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoit Homenknatype (IUPAC), a Takke mpuBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHos, (hopManabaeru, aleTaibIeruj, MypaBbuHas
KHUCJIOTa, YKCYCHasl KACJIOTA, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BeniecTB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHEHUSI MACCHI BEILLIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3HUECKHUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmi0yTaaueH-1,3, 6eH30J1, METaHOII, ITAHOJ, STHUJICHTJINKOJb, TIULEPHH, (HEHOI,
aleTaNbIETU, MypaBbHUHAsl U YKCYCHasl KHCIIOTBI, [JII0K03a, KpaxmaJl, LeJI003a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNA C HCIOIb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojib), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUUYECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeakly 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIOIEHHE, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOoCyIol U J1TabOpaTOpHBIM OOOpPYJOBAaHMEM, a TaKKe IMpaBwia OOpalieHus ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUHU, MTOTYUEHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHWH C BEIIECTBAMU H
7a00paTOpHBIM ~ O0OpYAOBaHHEM, TMPEACTABIATh PE3yJIbTAaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH YpPaBHEHUH COOTBETCTBYIOLIUX pEAKUHA |
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JACSATEIBHOCTH B MEJSIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABATh



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MBbI OMNPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsATh Ha mpumepax CrnocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM I pelIeHUs] MPAKTUYECKUX 3aJ1ad U IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 3/I0POBbIO U IPUPOJIHON CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAUTNYECKas, BOJOPO/IHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIICKTPOIUTHI,
AJEKTPOJIUTHYECKAS JIUCCOLUUALMSA, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMUYECKON peakiui, XUMHUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITIOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MMacCHOM MCIOJIb30BAHUM BOKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIHPHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IMOHSITHUS IPH
OTNMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIECTB (yrapHbli ra3, YIVIEKHCIbIM ra3, aMMHak, raméHas
U3BECTb, HETALIEHAS! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISTh BAJIEHTHOCTD M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUIMUECKas, BOAOPOIHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKON PpEMETKM KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJISApHasi,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KJaccCy/TpyIne
COEMHEHMH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
U. MenneneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux siemeHToB JI. M. MennesneeBa, WCHONB3ysA MHOHATHS «s-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHUY», O0BACHATH 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpynnam I[lepuoandeckon cuctemsl XuMuaeckux anemeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(DPUIMPOBATH XUMHUYECKHUE PEAKLUU I10
pa3IUYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peaxiuy, y4acTUIO KaTajau3aTopa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBIATh YPaBHEHUS pPEAKIMHA pa3IMuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKLMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TU PEAKLMHU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



cOPMHPOBAHHOCT, YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIeKAIEe B OCHOBE MPOMBINIJICHHOTO TOJYYSHUSI CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIN NPOBOJIUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MaCcCOBast 10J1s BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUH ra30B Mpu
XUMUYECKAX PEAKIUAX, MAcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS] U COXPAHECHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOpHBIM OOOpYJAOBaHUMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBIMIOJHATH XUMHYECKHIM
AKCIIEPUMEHT (pa3jioKeHHEe TMEePOKCHIa BOJAOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTIPEJICTICHUE CpPEabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cynbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOPAILEHNHU C BEIIECTBAMU U JJAOOPATOPHBIM 00OpYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U POPMYyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

cOPMHPOBAHHOCTh yMEHUH KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH
OITACHOCTbH BO3/CHCTBUS HA KMBBIC OPTAaHU3MBI OTIPE/ICIEHHBIX BEIIECTB, TOHUMAsI



cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

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

dbopmy.
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[Ipenmer opraHM4YEeCcKON XUMUH,
€€ BOZBHMKHOBEHHUE, PA3BUTHE U
3HAUYEHHE

Teopus crpoeHus
OPraHMYEeCKUX COCTUHEHUMN A.
M. bytneposa, €€ OCHOBHBIE
MOJIOKEHUS

IIpencrasnenue o
KJIacCU(UKALUU OpraHMYEeCKHX
BelecTs. Homenkiarypa
(cucremaTnueckasi) u
TPUBHUAJIbHBIE HA3BAHUS
OpraHMYECKUX BEIIECTB
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AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBa

OTUJIEH U IPONUJIEH —
MpoCTeiIne MpeICTaBUTeNn
AJIKEHOB

[IpakTrueckas padora Ne 1.
«Ilonydenue sTuneHa u
U3Y4YEHUE €TI0 CBOMCTBY»

Ankanuensl. byranuen-1,3 u
metunoyraguen-1,3. [lomyuenue
CUHTETHUYECKOTO KaydyKa
PE3UHBI

AJKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHU S, TOMOJIOTUYECKUI
pAx. AueTuieH — IpoCTeHIni
MPEACTABUTEND AIKUHOB

Brruucnenus no ypaBHEHHIO
XUMUYECKON pEeaKInn

ApeHbl: 6EH30J1 U TOTYOJI.
TOKCHYHOCTH apeHOB




I'eneTnueckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAJICKAIINUX K Pa3TUYHBIM
KJaccaM

[TpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOIHBIH ra3
Y MONyTHBIC He(TAHBIC Ta3bI,
HE(PTh U TPOTYKTHI €€
nepepadoTKu

[TpupoaHbIe HCTOYHHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3
U TIONyTHBIE He(TSAHBIC Ta3bI,
He(Th U MPOIYKTHI €€
nepepadboTKu

KonTponbHas pabora no
pazaeny «YTieBOAOPOIbI»

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

MHOroaToMHsbI€ CIIUPTHI:
STUJIEHTJIMKOJIb Y TJINLEPUH




@DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckrue 1 XUMHUYECKHE
CBOWCTBA, IPUMEHEHHE

Anpaeruapl: GopManbaeru u
areraiapaerunn. Anerod

OI[HOOCHOBHBIG MMpCaACIIbHBIC
Kap6OHOBLIe KHCJIOTBI:
MypaBbUHAs U YKCYCHasd

[IpakTuueckas padora Ne 2.
«CBo¥icTBa pacTBOpa YKCYyCHOU
KHUCIIOTBI»

CreapuHOBas U OJICMTHOBAs
KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIIIUX Kap6OHOBI>IX KHUCJIOT

MEI1a KaK COMU BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIee IEUCTBUE

CrnoxHble 3(upbl Kak
IPOM3BOIHBIE KAPOOHOBBIX
KUCIOT. [ Maposn3 cinokHbIX

3¢upos




JKupsl: Tunponns, NpuMeHEHuUE,
Ouosiornyeckas posb KHUPOB

YrieBpodsl: COCTaB,
Kiaccudukanus. Baxueimme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

Kpaxman u nemnoinosa kak
HPUPOAHBIE ITOJIUMEPDI

KonrponbHas pabora no
paszeny
«Kucnopozaconepxarmue
OpraHUYECKUE COETUHEHUS/
Bcepoccuiickas npoBepoyHas
paborta

OO01mas xapakTepucTHKa
A30TCOJIEPIKAIINX OPTAHUICCKUX
coenuHeHUH / Beepoccniickas
poBepoyHas paborta

AMMHBI: METHJIAMHUH M aHWJINH




AMUHOKHCIIOTHI KaK
aM(pOTEepHBIC OPTraHHYCCKHE
COE€IUHEHMS, UX OMOJIOTHYECKOE

3

5 3gauenue. Ilentunpl. beakn kak 1
MPUPOIHBIC
BBICOKOMOJICKYJISIPHBIE
COEIUHEHUS

3 OCHOBHBIE TTOHATHS XUMHU

3 BBICOKOMOJIEKYJIIPHBIX 1
COCIMHEHUH
OCHOBHbBIE METOJIBI CHHTE3a

3 | BBICOKOMOJICKYISIPHBIX 1

4 | coennuenui. IlmacTmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34
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11 KJIACC

J

~

=

Tema ypoka

KoanuecTBo 4acoB

KonTpoa
Bcero bHbIE
padoThI

IIpakTHye
CKHe
padoThI

Jara
usyude
HUS

JJIeKTPOHHBbIE
uudposeie
o0pa3oBareib
Hble pecypchl

XUMHAYECKHAHN DJIEMEHT. ATOM.
DOnexTpoHHas KOHGUTypalus aTOMOB

Ilepronnueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XUMHUYECKUX
anemenToB /I. 1. MenneneeBa, ux
CBSA3b C COBPEMEHHOU TEOpHUEH
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U UX
COEIMHEHUH 110 TPYIIaM U NEPUOAAM.
3Ha4yeHue NepruogUUECKOro 3aK0Ha U

CHCTEMBI XUMHUUYECKHX 3jieMeHToB JI.1.

MeHieneeBa B pa3BUTHU HAyKU

Crpoenue BemiecTBa. XuMUuecKas
CBSA3b, €€ BUJIbI; MEXaHHU3MBI
00pa3oBaHMs KOBAJIGHTHOM CBSI3U.
Bonopoanas cBsi3b




BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb
okucieHus. BemjecTBa MOIeKyIspHOTO
¥ HEMOJIEKYJIIPHOTO CTPOEHUS

ITonstue o JAUCIICPCHBIX CUCTCMaAX.
HcTtuHHBIC U KOIIOUIHBIC PacCTBOPBLI.
MaccoBas nois BellecTsa B pacTBOpC

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIAaTypa
HCOPIraHUYCCKUX COGHHH@HHﬁ.
I'eneTnueckas cBA3b HEOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB

Knaccudukanns XumMmmueckux peakiuui
B HEOPraHWYECKOW U OpPraHU4YeCKON
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEILECTB; 3aKOH COXPAaHEHU U
[IPEBPALLCHNS] SDHEPTUU TIPU
XUMUYECKHUX PEaKLUAX

Cxkopoctb peakiuu. OOpaTumbie
peakiuu. XuMUYECKOE PAaBHOBECHE




[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIINH»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[IoHATHE O BOAOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['maponu3 opraHuveckux u
HEOPraHMYECKUX BEIICCTB

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
peakiuu. [lonstue 06 snexTpoaunze
pacIuiaBoB ¥ pacTBOPOB COJICH

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘-IGCKI/Ie OCHOBBI XUMHN»

MerTanibl, BX MOJIOKEHUE B
[Teproauveckoil CUCTEME XUMHUYECKHIX
anemenToB /I. 1. Menpaeneera u
0OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METAJIJIOB

CruaBsl METaJIOB.
DIIEKTPOXUMUYECKUN P
HaANpPsDKEHUN METAIUIOB




XHUMHYECKHE CBOMCTBA BAKHEHIITNX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUN) U UX COSAMHEHUN

XUMHYECKUE CBOWCTBA XpOMa, MEIU U
HUX COeOUHEHUN

XuMuyecKue CBOMCTBA IIMHKA, Kejie3a
U UX COCTUHEHUN

[IpakTuyeckast padora Ne 2. "Permenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

HewmeTanbl, uX mojioXeHue B
[Tepuoanueckoit cucreMe XUMHUECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOPOJIa, cepbl, hocdopa u
yriieposia)

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cepbl U UX COCTMHEHUI

XuMHUYeCKHe CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHEHU




XUMHYECKUE CBOMCTBA YIJIEpO/a,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHne BaXXHEUIIINX HEMETAIIIOB
U UX COCTUHEHUN

O0001IeHNE U CHCTEMATH3AINS
3HaHui o reMe «Hemeramiby.
BbrumcieHus 110 ypaBHEHUSIM
XUMHYECKHMX PEaKIuii 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 M0 TeEME
"HemeTamwis"»

KonTponbnas pabota mo rTemam
«Mertamiae» 1 «HemeTamisry»

Heopranunueckue u opranuyeckue
kucnotel. Heopranmueckue u
OpraHMYeCcKHe OCHOBaHUS




AM@oTepHbIe HEOpraHUYECKHe U

3| opraHMyYecKHe COCTUHECHUS. 1
0| TI'eHernyeckas CBSI3b HCOPTAHHMUCCKUX
Y OPTaHUYECKUX BEIIECTB
Poinp xuMum B o0ecrieueHuu
3| DKOJIOTMYECKOM, SHEPreTHUECKOMN U 1
1| nwumeBoi 6€30MacHOCTH, Pa3BUTUN
MEIAIAHBI
3 [TpencraBienust 06 0OIIMX HAYYHBIX
5 IPHUHIIAIIAX POMBIIICHHOTO 1
MOJTyYeHUs] BAXKHEHUIIINX BEIIECTB
3| YenoBek B MUpE BEIIECTB U 1
3| MarepuanoB
3
4 XUMHUS U 3J0pPOBBE UEIOBEKA 1
OBILIEE KOJIMYECTBO HACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Konx nposepsiemoro
pe3yabTara

IIpoBepsiemble nMpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00p:
Cpe/Hero oo1ero oopa3oBaHus

Teopernueckre OCHOBbI OPraHUYECKOW XUMHUU

11

CopMHUpPOBAHHOCTH NMPEACTABICHUN O XMMHUYECKOW COCTABJISIONIEH €
pOJIM XUMHUU B MO3HAHUM SIBIICHUH MPHUPOABI, B (POPMUPOBAHUH MBI
(YHKITMOHATTLHOW TPaMOTHOCTH, HEOOXOJMMOU Il pEIICHUs Tpar

000CHOBAHHOI'O OTHOIIIEHUS K CBOCMY 310POBbBIO U HpHpOHHOﬁ cpeac

1.2

Brnagenue cucTeMoi XMMHYSCKUX 3HAHUM, KOTOpask BKIIIOYACT: OCHOB
BaJICHTHOCTb, 3JICKTPOOTPHUIIATCIIBHOCTD, CTEIICHD OKHCICHUS, XUMUYE
MOJIApHBIA 00BEM, YTIEPOIAHBIA CKeNeT, (YHKIMOHATbHAS TPYIIIL
TOMOJIOTHYECKUN PsiZl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA- |
OHMOJIOTMYECKH aKTUBHBIE BelIecTBa (YIIIEBOMABI, KUPHI, OCIKH), MOHO!
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUH U 3aKOHBI (TEOPHUS XUN
BemectB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIUYECKUHN SI3BIK >
O CBOKMCTBaX, COCTaBe, MOJyYECHUU M OE30MaCHOM HCIOJIE30BaHUI

OpraHUYC€CKUX BCIICCTB B 6BITy u HpaKTquCKOfI ACATCIIBHOCTH 4YCJIOB

1.3

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE  XAPAKTCPHBIC IIPHU3HAK
B3aUMOCBA3b, HUCIIOJB30BATH COOTBECTCTBYIOIIUC TIIOHATHA TIIpU

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN




14

c(OPMHUPOBAHHOCTh YMEHUHN HCIOJIb30BATh XMMUYECKYIO CUMBOJIUKY
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (POPMYIT OPraHUUYECKUX ]
peaxkuuii, U3roTaBIuBaTh MOJEIN MOJIEKYJ OPTraHUYECKUX BEIIECTB I

IIPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopmupoBaHHOCTH YMEHHI yCTaHABIUBAThH MPUHAIEKHOCTD U3YYel
COCTaBy M CTPOCHHUIO K OMNpeAeNEHHOMY Kjaccy (TpYIIE) COEIMHE
a30TCOJEpKAILNE COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEH

cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

ChopMHpOBaHHOCTh YMEHHUS ONPEAENATh BHUJbBI XUMUYECKOW CBSI

(omMHApHBIC M KPATHBIC)

1.6

ChopMUpOBaHHOCTh YMEHHSI MPUMEHSTh: MOJOKEHUSI TEOPHUH CTPOE
Bytneposa st 00bsICHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT HX COC”

MacCChI BEIICCTB

VYraesogoponel.  Kucnopoacoaepxkamme W a30TCOAEPIKAIIIME

BLICOKOMOJ’ICKy.]'IHpHLIe COCIUHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN MPUBOAUTH TPUBHAIBHBIE HA3BAHUS O
(3TMNIEH, TMPONWIEH, aleTUJIeH, STWICHIJIMKOJb, TJHUIEPUH, (HEeHO
MypaBbHUHas KUCJIOTA, YKCYCHAsl KUCIIO0TA, OJIEMHOBAs KUCJIOTA, CTEApH]

KpaxmaJi, OeJIJIK0JI034, FJ'II/II_II/IH)

2.2

CdopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpPOCHHE, (i
THUITNYHBIX HpeI[CTaBI/ITeJ'IGI\/’I paSJ'H/ILIHI)IX KJIaCCOB OI)FaHI/ILIeCKI/IX BCIIICC
anetuieH, OyraaueH-1,3, metundyragueH-1,3, 6€H30J, METaHOM, >
(deHomn, aneranbaerua, MypaBbiHas U YKCYCHAasi KHCIIOTHI, TJIFOK03a, Kp

KHCJIOTA)

2.3

ChopMHUpPOBAaHHOCTP  yMEHHS  WLTIOCTPUPOBATh  T€HETHUYECKYK
MPEICTABUTEISAMHU PA3JIMYHBIX KJIACCOB OPraHMYECKHUX BELIECTB

XUMHUYECKHX PEaKIil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT




2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHUKHU YTIEBOJIOf

ra3, yrojib), CHocOObI UX MepepadoTKH U MPAKTHYECKOE PUMEHEHUE T

XUMHSA U KU3Hb. PacuéThl

3.1

ChopmMupoBaHHOCTh YMEHUH BIAJE€Th CHCTEMOW 3HAHUN 00 OCHOBI
HCIIOJIb3YEMBIX B XMMHUHU TPH H3YUYEHUU BEUIECTB U XMUMHUYCCKUX S
IKCIEPUMEHT, MOJICTTMPOBAHUE), UCIIOIH30BATh CUCTEMHBIC XUMHUYECK

B KOHKPETHBIX )XU3HCHHBIX CUTYyallUsAX, CBA3aHHBIX C BEIICCTBAMU U U

3.2

CdopmupoBaHHOCTH YMEHHUN COOJIIO/IaTh MPaBUiIa MOJIb30BAHUS XUMI
o0opyIOBaHMEM, a TaKXke IMpaBuia OOpaIIeHUs C BEIIECTBAMH B C

BBITTOJIHEHUTO ﬂa60paT0pme XUMHNYECCKHUX OIIBITOB

3.3

CpopMUpPOBAaHHOCT, YMEHHMM IJIAHUPOBATh M BBINOIHATh XHMHYE!
OPraHMYEeCKUX BELIECTB IIPU HATPEBAHUU, IOJYYEHUE DTUIICHA U U3Y
peaKiuy OpraHUYeCKUX BEIIECTB, JeHATYypalus OCNKOB MpPU HArpeB:
COOTBETCTBUH C MPABHJIAMU TEXHUKH OC30IACHOCTH IMPH OOpaIieHH
000pyI0BaHUEM; TMPEACTABIATh PE3YJIbTAThl XUMUYECKOTO IKCIIEPUN

COOTBCTCTBYIOIIHUX peaKI_lI/Iﬁ u (I)OpMy.]'II/IpOBaTB BBIBOJbI HA OCHOBE OT]

3.4

Cq)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MNPOBOAWUTL BBLIYUCIICHUS IIO0O XUMHNYCCH
KOJIMYCCTBA HCXOJHOI'0 BCHICCTBA WJIM IMPOAYKTA PCAKIUU IO HU3BEC

OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIIMH)

3.5

Cq)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKU AHAJIIM3UPOBATH XUMHUYCCK

Pa3HbIX UCTOYHHUKOB (cpeacTBa MaccoBoi nH(popmanuu, cetb IHTepH

3.6

CdopmupoBaHHOCTh YMEHUI COOIIOATh MPaBHIIa SKOJIOTHYECKH el
TPYAOBOM NESATEIBHOCTA B LEJSIX COXPAHEHHUS] CBOErO 3JI0POBbS U
OCO3HABaTh ONACHOCTb BO3JECUCTBUSI HA >KUBBIE OpPraHU3MBI OIPE]
nonuMas cmbicn mokazarens [IJIK (mpemenpHO qOomycTHMON KOHIIE

CrocoObl YMEHBIIICHUSI M TIPEOTBPAIICHUS UX BPEIHOTO BO3JACHCTBUS




11 KIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3
cpeaHero o01ero o0pa3zoBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Brnanenue cucremoit XUMHYECKUX 3HAHUN, KOTOpPasi BKJIIOYAET: OCHOBOI
9JIEMEHT, aTOM, JJIEKTPOHHas 000I0YKa aToMa, S-, p-, d-2JIeKTPOHHbBIE
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTD, CTENEHb OKHCIEHUS, XUMHUYEC
MOJISIPHBIM ~ O0BEM, KpHUCTaNIMYecKas peIIETKa, THUIBI  XUMUYC
BOCCTAHOBUTEIIbHBIE, 9K30- U HHJIOTEPMHUYECKHME, PEaKIMd HOHHOIO
HE3JIEKTPOJIUTBI, IEKTPOJUTUYECKAs TUCCOLMAINS, OKUCIUTENb, BOCC
peaKkUMy, XUMHYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (TEOpUs
[lepuonnueckuii 3akoH [I.1. MenneneeBa, 3akOH COXpaHEHUSI MAaCChl),
A3bIK XUMUH, (PAaKTOIOTUUECKUE CBEACHUS O CBOMCTBAX, COCTABE, MOYYL

BaKHEHIITNX HCOPraHU4CCKUX BCILICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIb]

1.2

CdopMUpoBaHHOCTh YMEHHMU BBISBIATH XapaKTEpHbIE MPU3HAKU U [
IIPUMEHATH COOTBETCTBYIOIINE TOHATUS IIPU OIIMCAHUU CTPOCHUS U CBOI
[IPEBPAILCHNM; BBIABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUU C IOHAT

CCTCCTBCHHOHAYYHBIX NPCIMETOB

13

BJ'Ia}ICHI/Ie OCHOBHBIMM MCTOJaMH HAYYHOI'O ITO3HAHWUA BCHICCTB U XU

U3MEpEeHHe, SKCIIEPUMEHT, MOJIETTMPOBAHHE)

14

CdopMUpoBaHHOCTh YMEHUHN OMPEENATh BAIEHTHOCTh U CTENEHb OKI
COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BHJ XHUMHYECKOW CBSI3M (KOBas
BOJIOPO/IHASI) B COCIMHECHHSX, THUI KPUCTAUIMYECKON PEMETKA K

MOJICKYJIsIpHas, MOHHAasd, MeTaHHquCKaSI)

1.5

CdopMUpoBaHHOCTh YMEHHUI OINpEeAeNsaTh XapakTep Cpeabl B BOJ

COeIMHEHUH




1.6

ChopMupoBaHHOCTH YMEHHS KIACCU(PHUIMPOBATH XUMUYECKHE PEAKIIHY
U COCTaBy pPEarupyrolux BEHIECTB, TEIJIOBOMY 3(PQeKTy peakuuwu,

AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIMH, YIaCTUIO KaTaanu3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHIA COCTABIATh YPAaBHEHHS PEAKIMi pa3inyH

YpaBHEHHSI PEaKIMii HOHHOTO OOMEHA, YYUTHIBAs YCIOBHSL, IPU KOTOPHI

1.8

CdopMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKIIMH, ITOATBEPKIAFOIINE
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, ITPH(

HCOPraHUYCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh yMEHUN PpACKpBIBATh CYHIHOCTb OKHCIIUTENI

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.10

CdopMupoBaHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHI

¢dakTopoB

1.11

CdopMUpOBaHHOCTH YMEHHI OOBSCHATH XapaKTep CMEIICHHS XUMUYEC!

BHemHero Bo3aeicTBus (mpuniun Jle [llatenbe)

OO0m1as 1 HeoOpraHU4ecKas XUMUs

2.1

ChopMHpPOBAaHHOCT, YMEHHMM pacKpbiBaTh cMbIcaT [lepuogmdeckor

JIEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOLYIO0, O0BSICHUTEIbHYIO U ITPOT

2.2

CdopMHpPOBaHHOCTH YMEHUHN XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHUE
4 nepuonoB [lepuoanueckoii cucteMbl XUMUYeCKux aemerTos JJ.1. M
, P-, d-2IeKTpOHHBIC OPOUTAIN», «IHEPTETHUECKHE YPOBHHY», OOBSC
CBOMCTB XMMHYECKUX AJIEMEHTOB W MX COCIWHEHUU MO TIEPHOJIaM U 1

xumMudeckux asemenToB .M. Meneneesa

2.3

CdopMUpoBaHHOCTH  YMEHUN  XapaKTepU30BaTh  (OMHCHIBATH)
HEOPTraHWYECKHUX BEIMIECTB PA3TUYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTB

HCOPTaHNYCCKUMHU BCUHICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIO




2.4

ChopMupoBaHHOCTh YMEHHI yCTaHABJIMBATh MPUHAIICKHOCTh Heoprar
onpeneneéHHOMY Kiaccy (Ipynre) COeIMHEHUH (MPOCThIE BEIIECTBA -

OCHOBAaHMA, KHUCJIOTHI, aM(l)OTepHI)Ie T'HAPOKCUIDI, COJ'II/I)

2.5

CdopMupoBaHHOCTH YMEHHI UCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY JI
YPaBHEHUN XMMHYECKHUX PEAKLUUA, CHCTEMATUYECKYI0O HOMEHKIIATYPY (
OTJICTIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHbIi ra3, YIJIeKUCIbIN

HeraméHasi U3BeCTh, IUThEBast CO/Ia, MUPUT U APYTHUE)

2.6

ChopMUpOBAaHHOCTE yYMEHHH  XapaKTepU30BaTh  (OIHCHIBATH)
HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKAATH CYIIECTR

HCOPraHM4CCKUMHU BCIICCTBAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHO

2.7

ChopMupOBaHHOCT yMEHHUIl IUIAHUPOBATb M BBINOJHATH XHMHYE
IIEPOKCUA BOJOPOAA B IPUCYTCTBUU KaTaIUu3aTOPa, ONPELCICHUE CPE]
YHHUBEPCAIHHOTO HHIUKATOPA, BIUSHUE PA3INIHBIX (PAKTOPOB HA CKOPO
MOHHOTO 0OMEHA, KaueCTBEHHbIE PeaKlInu Ha Cynb(dar-, kapOoHaT- U XJI
pelIeHrE SKCIIEPUMEHTANIBHBIX 3a1a4 110 TeMaM «Meramib» u «Hemera
TEXHUKU 0€30IacHOCTU MpH OOpallleHUH C BEllecTBaMM U Ja0opaTopH
pe3yNbTaThl XUMHUYECKOIO SKCIIEPUMEHTAa B (OpMe 3amucH ypaBHEH

(bopMyITUpPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-O,Z[8.TL IpaBUJjia MOJb30BAHUA XHUMU
060p}/'I[OBaHI/IeM, a TaKXXC IIpaBuUJIa 06pameHH$1 C BCIICCTBAMH B Ci

BBITIOJTHCHH IO na60paT0pH51x XUMHUYCECKUX OIIBITOB

2.9

ChopMUpOBaHHOCT YMEHHUH  XapaKT€pPU30BaTh XUMHUECKHE |
IIPOMBIIIJIEHHOTO MOJTY4YE€HUsI CEpHOM KUCIIOThI, aMMHUaKa, a Takxke co

O6HII/IX HAaYYHBIX IPpUHOHUIIAX X SKOJIOTHYCCKUX np06neMaX XUMHYECCKO]

XUMHS U KU3Hb. PacuéThl




3.1

CdopMUpoBaHHOCTH MPEACTABICHUN 0 XUMHUYECKON COCTABISIONICH ec
pOJIM XMMUU B MO3HAHUU SIBICHUM MPUPOIbI, B HOPMHUPOBAHUH MBbII
(YHKIMOHATIBHONH TPAMOTHOCTH, HEOOXOIUMOHW sl pEIIeHHs Ipak

000CHOBAHHOI'O OTHOILIEHUS K CBOCMY 310POBBIO U HpHpOI[HOﬁ cpeac

3.2

CdopMUpOBaHHOCTh YMEHHI KPUTUYECKU aHAIU3UPOBATH XUMHUYECKY

Pa3HBIX UICTOYHUKOB (CPEACTBAa MACCOBOM KOMMYHUKAILIMH, ceTb UHTEpE

3.3

ChopMupoBaHHOCTH YMEHHI COOMIONATH MPABUIIA YKOJIOTHUECKH IIETIE

pr,[[OBOfI ACATCIIBHOCTH B LCJIAX COXPAHCHUS CBOCT'O 310POBLA U OKPY?

3.4

Oco3HaBaTh OMACHOCTb BO3JCHCTBUS HA YKUBbIE OPraHU3Mbl ONPEIE]
nokaszarenss ITJK, moscHsaTe Ha npumepax CHocoObl YMEHbIICHHS

BOSI[GIZCTBPIH Ha OpraHn3M 4Y€JIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ NpOBOAWUTL BBIYHCIICHHUA C HCIIOJb30E
BCIIIECTBA B paCTBOPECH, 00BEMHBIX OTHOIIICHUI Ta30B IMpU XUMHUYCCKY
00BéMa ra3oB II0 HN3BCCTHOMY KOJIMYECTBY BCUICCTBA, MACCE€ HIIN o0
peaknun BCEHIECTB, TCIJIOBOTO 3(1)(1)eI<Ta pC€akiuu Ha OCHOBE 34aKOl

MNpEeBpalICHUA U COXPAHCHU SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

11 [IpenMer opraHM4ecKOd XMMHHU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYEHUE B IIOJIYY
Teopust ctpoeHust opraHudeckux coenuuenuii A.M. byTtiepoBa, €€ 0CHOBHBIE I10JIO;

12 CrpykTypHble (OpMYJIbl OpPraHUYECKUX BellecTB. ['omosorusi, usomepus. Xi
COCIMHEHUSX — OJIMHAPHBIC U KpaTHBIE CBs3U. [IpencTaBienne o KiacCu(pUKaIuu of

13 Homenknatypa opraHn4eckux COeJUHEHUH (cucTeMaTuyeckas) U TpUBUAIbHbIE HA
KJIACCOB OPraHMYECKHUX BEIIECTB

2 VYri1eBo10pOb

21 AJKaHBI: COCTaB ¥ CTPOCHHE, FTOMOJIOTMUECKUN psii. MeTaH U 3TaH — NPOCTEHIIHE T
U XMMHYECKUE CBOMCTBA (peakluy 3aMELIeHUs U TOPEHMsI), HAXOXKIEHUE B IPUPOJIE
AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUIN psii. DTHIEH U HPONHIEH — IIp

2.2 ¢u3nueckue W XUMHMYECKHE CBOHCTBAa (peaklMM TUAPUPOBAHUSA, TaJOTEHUPO)
MOJIMMEPU3ALIH ), IOJyYEHUE U IPUMEHEHHE

53 Ankanuensl: OyragueH-1,3 u MerwnOyranueH-1,3: cTpoeHue, BakHeHIIne
nosmuMepusanun). [lomyuenne CHHTETHYECKOTO KaydyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUNA PsJl. ALETHIIEH — TIf

2.4 COCTaB, CTpPOCHME, (PU3UUECKHUE U XMMHUYECKHE CBOWCTBA (peakLUuu TUAPUPOBAH
TrOpeHus), MOJIyueHrue U MPUMEHEHUE




2.5

Apensl. beHson: coctaB, ctpoeHue, (U3HMUECKUE U XUMHUYECKHUE CBOMCTBA (PEaKIy
MoJTydeHue U MpuMeHeHue. Toyon: cocTtas, CTpoeHue, GU3NUECKUE U XUMHUIECKHUE
U HUTPOBAHHUA), MOJy4Ye€HUE U IMPUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTHueck

MMpUHAJICKAIUMU K Pa3IMYHbIM KJIaCCaM

2.6

[TpupoaHbIE HCTOYHUKHU YTIEBOIOPOIOB. [IpUpoaHbIi Ta3 U MOMyTHRIE HEDTIHBIE
Crioco0b1 iepepaboTku He()TH: TeperoHkKa, KPEKUHT (TePMHUECKUN, KATATUTHICCKHI

HePTH, UX TPUMEHEHUE B POMBIIUIEHHOCTH | B ObITY. KaMeHHBII yroiab 1 mpoayK’

Kncnopozlconepmamne OpTraHU4Y€CKUC COCANHECHUA

3.1

[IpenenbHBIE OIHOATOMHBIE CIUPTHL. METaHOM U 3TAaHOI: CTPOEHUE, PUINUECKUE
AKTUBHBIMU METAJIJIaMH, TaJOr€HOBOAOPOJaMH, TOpeHue), npumeHeHue. Bojor
crupToB. JleiicTBHE METaHOJa U ATAHOJIa HA OPTaHU3M 4YeJIOBEKa. MHOTOaTOMHBIE C
cTpoeHHe, (PU3UUECKHE U XUMUIECKIE CBOMCTBA (B3aMMOCHCTBHE CO MICIIOYHBIMH

Ha MHOI'OAaTOMHBIC CHI/IpTH). HeﬁCTBHe Ha OpraHru3M 4C€JIOBCKaA. HpI/IMeHeHI/Ie rimne

3.2

®deHOo: CTPOCHUE MOJIEKYJIIBI, (PH3UYECKIEe U XMMHUECKHUE CBOMCTBA. TOKCUYHOCTS (

3.3

AJIB,HGFI/II[LI N KCTOHBI. (DOPMaHL,Z[eFI/II[, aleTaJIbACTHu/: CTPOCHHUC, (I)I/ISI/I‘IGCKI/IC

OKHCJICHHA U BOCCTAHOBJICHHU A, KAYCCTBCHHBIC peaKIII/II/I), MOJIYUYCHUEC U IPUMCHCHHUC

3.4

OnHOOCHOBHBIE TpeesibHbIE KapOOHOBBIE KHCIOTh. MypaBbUHas U YKCyCHas |
XMMHYECKHE CBOMCTBA (CBOMCTBaA, OoOImIME Ui Kiacca KUCIOT, PEAKLHs dTepUdu
CreapuHOBass M OJIGMHOBash KUCIIOTHI KakK IPEICTaBUTEIM BBICHIMX KapOOHOBBIX

Kap6OHOBLIX KHUCJIOT, UX MOIOIIICC JeHCTBHUE

3.5

CroXHEIS 3(1)I/IpI>I KaK IPOU3BOJHBIC Kap6OHOBBIX KHUCJIOT. FI/II[pOJ'II/IS CJIOXKHBIX

IIpumenenune xupoB. buosornueckas poib )KUPOB




3.6

VYrneBoasl: cocTaB, KIacCH(PUKALUS yrIeBOAOB (MOHO-, - U MOJUCcAaXapusl). [
0COOCHHOCTH CTPOCHHSI MOJIEKYIIBI, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (B3anMM(
OKHCIICHHE aMMHaYHbIM pacTBOpOM okcuaa cepedpa(l), BocctanoBieHue, OpoKeHHU«
npuMeHeHue, Ouonorudeckas ponb. dorocuHTes. DpykTo3a Kak H30MEp IO
npupoaHble monumepsl. CTpoeHne KpaxMaia U HeJUTI0N03bl. PU3nyeckue 1 XMMUYe

Kau€CTBCHHAsA pCaKknus C I/IOI[OM)

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

4.1

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHuYecKre coeAnHeHus. PU3NUECKUe U XUM

mpumMepe FJII/IIII/IHa). buonornyeckoe 3HaUCHIE aMHUHOKHCIIOT. HGHTI/II[I)I

4.2

benku xak IMPHUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAWMHCHMUA. HepBI/I‘IHaﬂ, BTOPHYE

XuMudeckue cBOMCTBA OCIIKOB: ruapoJIn3, J€HaTypanus, KaAUCCTBCHHBIC PCAKIINHN H:

BBICOKOMOJ'IeKy.HHpHBIe COCIUHCHUA

5.1

OCHOBHBIE TIOHSATHS XMMHHU BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁZ MOHOMCDP, IIOJI
MoJIMMEepu3aliu, CpeaHdasA MOJICKYJIAPpHAsA Macca. OCHOBHBIE MCTOAblI CHMHTC3a BE

noJIMMEepur3alAa U NOJUKOHACHCAA

5.2

3KCHepI/IMeHTaHBHHC METOAbl M3YUYCHUA BCHICCTB U HX npeBpameHI/Iﬁ: O3HAKOM

HNCKYCCTBCHHBIX BOJIOKOH, ITACTMACC, KAY4yKOB. HOJ’Iy‘IGHI/IG CUHTCTUYCCKOI'O Kay4d

11 KIIACC

Kona

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

TeopeTnyeckne OCHOBbI XUMHUHU

11

XuMu4yeckui 3eMeHT. AToM. S1apo aToma, M30TOMbI. DIeKTpoHHas o0oyouka. O
ATOMHBIE opOuTay, S-, P-, d-3nemMeHTh. OCOOCHHOCTH pacnpeaeIeHus SIEKTPOHO!

MEPBLIX ‘{CTBIpéX Nepruoaos. 3HCKTp0HHa}I KOH(l)I/Il“ypaI_[I/IH aTOMOB




[Tepuoanueckuii 3axkoH u [lepronnueckas cucrema XumMudeckux saeMeHToB J[.M. |

3akoHa U llepuommueckoi cucremsl xumudeckux anemeHToB [I.M. MeHnneneesa

1.2
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeME
110 IPpyIIaM U epruojaM. 3HaueHHe NEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKU
Crpoenue BemiecTBa. XUMHUYECKasl CBA3b. Bubl XUMHUYECKOH CBA3M (KOBaJE€HTHA

13 MeTajuindeckas). MoHbl: KaTHOHBI U aHHMOHBI. MeXaHu3Mbl 00pPa30BaHUS KOBAJICHTH
JIOHOPHO-aKLENTOpHBIN). BonopoaHas cBs3b

14 BaneHTHOCTB. DNEeKTpoOTpULATENbHOCTE. CTENEHb OKUCICHUS
BemectBa MOJIEKYJISPHOIO M HEMOJIEKYJISPHOIO CTPOEHUS. 3aKOH I1OCTOS

1.5 KPUCTAJZIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCT
JTUCIEPCHBIX cUcTeMax. VICTUHHBIE U KOJUIOMAHbIE pacTBOpBL. MaccoBast 10Jis1 Belle

1.6 Knaccugukanus Heopranuueckux coeinHeHnit. HoMeHknarypa HeopraHn4eckux Be

17 Xumuueckas peakius. Knaccudukanmus XMMHUYECKHX pPEaKIMM B HEOpPraHU4eck
COXPaHEHHMsI MacChl BELIECTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SJHEPTUH ITPH XUM]

1.8 CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

19 OOpartumMble peakuuu. XuUMHUUECKOoe paBHOBecHe. (DAKTOpBI, BIUSIONIME HA CO
ITpunnun Jle Hlatense

110 OnexrponuTrueckas auccoruanus. CunbHble W ciadbie nmeKTpoiuThl. Cpenma B
HeWTpanbHasi, menoyHas. Peakuiuu noHHOro oOMeHa

111 OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHN

2 Heopranunueckas Xumus




Hemeramnsl. Ilonoxkenne HemeramnoB B Ilepuogudeckoil cucreMe XUMUYECKH

2.1 0COOEHHOCTH CTpOEHHUS aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAIUIOB. AJUIOTPOIIHS |
cepsl, hochopa u yriepoaa)
XUMHYECKHE CBOMCTBA Ba)KHEHUIIMX HEMETAJIOB (TaJIOr€HOB, CEpbI, a30Ta, (oc
2.2 COCIMHEHUN (OKCHAOB, KHUCJIOPOJCOACPKAUIUX KHUCIOT, BOJOPOAHBIX COEJIHI
HEMETAJVIOB U UX COCIMHEHUN
Mertamisl. [lonoxenue meramoB B [leproguyeckoit cucreMe XUMHYECKUX 3JIEMEH
2.3 CTPOCHHsSI AJICKTPOHHBIX 00O0JIOYEK aTOMOB MeTauioB. OOmue (U3NYECKHue CBOA
DJIEKTPOXUMHUYECKUI Pl HANIPSIKEHUH METAIIJIOB
94 XHUMHYECKUE CBOMCTBA BAKHEUIITUX METAUIOB (HATPUH, KAJIMH, KaJbIIUi, MarHUH, aJ
u ux coenuueHuit. O0ume cnocoObl MoMyyeHus: MeTaiyioB. [IpuMeHeHre MeTaoB |
2.5 ['eneTnyeckast CBA3b HEOPTaHUYECKUX BEIIECTB, MPUHAIICKAIUX K PA3ITMUHBIM KJI2
3 XuMUs ¥ )KU3Hb
31 Ponb xumuu B 06ecrieyeHUH SKOJIOTHUECKOM, SHEPreTHUECKOM U MUILeBOi Oe30macH
0 HayYHBIX METOJIaX ITO3HAHUS BEUICCTB U XUMHUYCCKHUX PEAKIIHA
[TpencraBienust 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBINIUICHHOTO TOTYYSHHUS Ba
3.2 BEIIECTB M MaTEpHaNiOB: BAXKHEHIIME CTPOUTENbHBIE MaT€pUAIbI, KOHCTPYKIIHO
KepaMHKa, MaTepuallbl 75 2JIEKTPOHUKH, HAHOMATePHAIIbl, OpPraHUYeCKHe U MUHED:
33 XuMHUsT W 3I0pPOBbE YEJIOBEKA: TPaBWJIA HCIIOJIH30BAHUS JICKAPCTBEHHBIX T

HCIIOJIb30BaHUA IIPECIIApaTOB OBITOBOI XMMHUHU B MMOBCEJHEBHOM KM3HU




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






