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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX TnoNoXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwielt crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUs 00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, Pe3ylbTaToOB OOyueHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHIYXHUT 3aBepIIAIOIIMM 3TaloOM peaju3aluyd  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KYJIbTYpHI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPeACTBAMU y4EOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe MO XMMHUHM C Y4YETOM CHEUU(PUKA HAYKHM XUMHH, €€ 3HAUeHUS B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW MU3HHM OOIIECTBA, a TaKXke C Y4ETOM
Oo0mMX 1efneldl M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOylo poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOHM BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpE Kak O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa U SKM3HU KakJoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
TII00aNBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMHU IEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4aromuxcs, HEOOXOMUMYI0 MM IS BbIPAa0OTKHM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOLKCHMUS
o0pa30BaHMsl B pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  nipeAMeTa  «XUMHS»  [BISIIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumus» u «OOm@as M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
OpraHu4eckol xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWI NPU WU3YYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro0 MHOI000pas3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IporpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMY4ecKOo XHWMHHM BEUIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCUYECKONM TEOPUM CTPOECHMSI OPraHUYECKHUX
COCIMHEHHH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckOr XWMHUHU TOJIyYarOT pPa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO OOLIero oOpa3oBaHUs MEpPBOHAYAIIbHbIE
IPEJICTaBICHUS O XUMUYECKOUN CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM yrjaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan H (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUSD» 00ydarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JOTUYECKUX TMO3UIUH,



riyoke TMOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOIESH.

Enunas cucremMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKKE O XUMUUYCCKUX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH  COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TPUKIAJIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBS3M XHUMUU C
JIpPYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B IO3HABATEIBHOW U TMPAKTUUECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHS K IMPOILECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOIMIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHATh €€ A TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCINICKTYaTbHBIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHUE y OOYyYaIOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocodhckux uaeH, TakuX KaK: MaTepUalbHOE €IUHCTBO HEOPTaHMYECKOro U
OpraHMYeCcKOro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTb NPUPOJIHBIX SBICHUNA MYyTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJOTUUECKUX MpodsieMm, a
TaKXe MpoOJeM cOepexeHUsT IHEPrETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4JaromMxcss MPUHITHICE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJlepKaHUs M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: peUIeHus MpoOJieM, IOMCKa, aHaiu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITa IPAKTUIECKOM
U HCCIIEOBATEIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTtuke mpenomaBaHMs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE cpeiHero odiero oopa3oBaHusi, IPU ONPEICICHUN
COZIEPKATCIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LieNed U3ydeHUs
MIpeIMETa SIBISIETCS BITOJTHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pCHHs TJABHBIMH IIETSIMU W3YYCHHUS TMpEaAMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOHU
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX IMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIii, HEOOXOAMMBIX Il MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJIEHUEM  TPaBUI
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B PorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopazoanus. CerogHs B
NpETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHUs OOYy4YEeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIET0 HE
HAaOOpOM 3HaHWH, a (YHKIMOHATBFHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMCHEHHUS WX B PCATBbHOU >KH3HU
JUTSL pETIIeHUs TTPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33J]a4H, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSIM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBS3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAIONMUXCS  KJIIOYCBBIX HABBIKOB  (KJIIOYEBBIX
KOMITCTCHIIUH), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHaiuu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX ISl TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOC MECTO B TIO3HAHWMM XWUMHH, a TakXkKe i1 OICHKH C TIO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CAaMOCTOSTEILHO MPUOOpETaTh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA W aHanu3a YIeOHOW |
HAYYHO-TTOMYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(GhopMHpPOBaHNE U PA3BUTHE Y 00YYAIOMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MTPUPOIOTIONB30BaHMS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXpaHEHHUsS IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TaK)Ke MPUOOPETCHHS OIbITa
WCITIOJIP30BAHUS TOJYYCHHBIX 3HAHMHW JUIS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIIMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM T1UTaHE cpemHero ooOmero oOpa3oBaHUs YUEOHBIA MpeaMeT
«XUMHST», H3y4aeMblii Ha 0a30BOM YpOBHE, SIBIIICTCSA O0S3aTEIbHBIM YYCOHBIM
IIPEIMETOM.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToNI0keHUsA. CTPYKTypHBIE (DOPMYITBI
OpPraHMYeCKUX BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenue o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAIICHUIO OPraHUYECKHUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psafa. MeTaH W 3TaH —
MPOCTEUINE TPEICTABUTEIN QJIKAaHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHuss U TOPEHHs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUINE TPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusaiuu). [loaydyeHne CHUHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUHN psall. AlleTUIICH
— TPOCTEUIIMI MpeACTaBUTENh AJKHHOB: COCTaB, CTpPOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs]), IOyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, QpU3NUYECKHE U XUMHUYECKHE CBONCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsT U HUMPOBAHUS), NOLyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTHuyeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAMICKALUMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple HMCTOYHUKH YIVIEBOAOPOAOB. IIpupomHblli ra3 W IHOIyTHBIE
HedTsaHbie Ta3bl. Hedtp um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomyKkTel
nepepaboTky He(pTH, UX MPUMEHEHHE B NPOMBIIIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAaKOMJIEHHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJT  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyY€HUE STHIICHA
Y U3YYEHUE €rO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnaopoacoaepxaiue opranuyeckue CoeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHI. METaHOJN MW OTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpPUMEHEHHE. BoIOpomHbIE CBS3HM MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLEPHH: CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklys Ha MHOIroaroMHble cnupThl). JleficTBue Ha
opraHusM yenoseka. [[puMenenune rauuepuHa U 3TUIEHTIIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOWCTBA.
TokcuuHocTh penona. [lpumenenue gpenona.

Anbaeruzipl U kemowuwvl. DoOpMaNbIETHUl, alETAIbJACTUl. CTPOCHHE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,

KAUECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KMCIIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue 1 NpuMeHEHUE.
CreapuHOBasi U OJEHMHOBAs KUCJIOThl KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCHOT. ['muaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb JKUPOB.



VYrneBonpl: coctaB, kiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
nosicaxapubl). ['Iioko3a — nmpocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XHUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcusiom Menu(ll), okuciienne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOJKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonos3a kak OpupoAHbie nojauMepbl. CTpoeHue Kpaxmamua U
Heuoo3bl.  PU3MYECKUE W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUM:
IpoBeJCHUE, HAOMIOJCHUE W ONMUCAHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIMPTOB, KaUE€CTBEHHBbIE PEaKUMU OJHOATOMHBIX CIHMPTOB (OKUCIEHHME 3TaHOJa
okcusmoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3laumopeicTBHE Kpaxmayna ¢ HOJOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTrcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAruHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkn kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU Ha OEJIKU.

DKCNEpUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HaTypanus OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJIeKyJIsIPHbIE COeIMHECHUS

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJUKOHIEHCALUSI.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YYEHUU OPTaHWYEeCKON XMMUU B
10 xjacce OCyIIECTBISIETCS Yepe3 HMCIIOJIb30BAaHHE KaK OOLIMX eCTeCTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHUH, SBISIOMIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEHHUe, IKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPTreTUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKHUE BETUUHUHBI U SMHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢oTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MTOPOJBI, TIOJE3HBIE UCKOMAeMbIE, TOILIHBO,
pecypchl.

TexHosnorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAallMOHAIBLHOTO IHMTaHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0uKa. DHEPreTuuecKre ypOBHH, TOJAYPOBHH. ATOMHBIE OpOWTasH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeesieHus] dJIEKTPOHOB MO0 OpOUTaisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoaNYECKOro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux snemeHToB . M. MeHnaeneeBa ¢ COBPEMEHHOM TEOPUEHW CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHJIBI XUMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIPDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAIIMNYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEEeCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass peakuus. Krnaccupukanus  XUMHUECKMX — peakiuid B
HEOPTraHWYECKON M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMSA U IIPEBPALLEHUs SHEPTUHU [IPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iUyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE€ paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [latense.

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

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadmun «llepuoanueckas cucreMa XuMHueckux 3neMeHToB [l U.
MenneneeBay, M3yueHHe MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aTOpa, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TMOMONIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO OOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIIOJIB30BAHUEM IIOHATHS «MacCoOBas
JIOJIs1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJa, cepsl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHCIIOPOJICOJIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

IIprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCUHEHUM.



Merambl. [lonoxenne meramuioB B [lepuonnyeckor cucteMe XHUMHUUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mue ¢usndeckue cpoiicTBa MetaioB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUYECKUI Pl HAPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEHIECTB W HMX MPEBpaICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OPa3I[OB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/a4, HAONIOJIEHHEe M OIMCAaHHWE JIEeMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3ana4n.

Pacuérpl mMaccel BeliecTBa WM 00bEMA ra3oB IO W3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieYeHUH SKOJOTHYECKOM, YHEPreTHYECKON W IHIIECBOM
0€30MacHOCTH, pPa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILJICHHOTO
MOJTy4YE€HHUS Ba)KHEHIINX BEIIECTB.

UenmoBek B MHUpE BEHIECTB W MAaTE€PUATIOB: BAXKHEUIIMNE CTPOUTEIIBHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MATEpUAIbI, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JIJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHus W 3J0pPOBbE YEJIOBEKA: MpaBWa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OS30MIaCHOTO MCIIOIb30BaHUS MpEnapaToB OBITOBOM XMMUU
B OBCEHCBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanust MeXNpeaMETHBIX  CBsi3ed NOpu  HM3ydyeHUH oOmed u
HEOpraHn4eckorM xuMuu B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBJISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHS: HAay4YHBIM (pakT, rumores3a, 3akKoH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusuka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIA, JHEPTETHUECKHI YPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

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

[eorpadusi: MUHEpabl, TOPHBIC MTOPOJIBI, TIOJE3HBIE NCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHS: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHajoOB,
AIIEKTPOHHASI TPOMBIIIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOyYarOMIMMHUCS TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbiM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3paboTKU IMIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
00pa30BaHMsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTENFHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI TpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUWCKON Tpa)JTaHCKOW HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIMHU K O0yUCHUIO;

IIEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JTHYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJH U CTPOUTDH KU3HEHHBIE MJIaHb.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpeaMeTa «XHUMHsD) JOCTHUTalTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM U MPAKTHUUECKON J1€ATEIbHOCTH
oOyuJaroluxcs Mo peain3aluy IPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
JaCTH:

1) rpasKIaHCKOr0 BOCIMTAHMA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPABONOPSIKY;

OpPEJCTaBICHUS O COLMAIBHBIX HOPMax M TMpaBUaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUIOB YICOHOU ACSITEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYCCTBEHHOMN XHMUM;

YBOXEHUS K MPOLECCY TBOpPUECTBA B 00JIACTU TEOPUU MU IPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3ybTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHUU U TOCIEAYIOLIEM
aHanu3e MH(QOpMaLMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHs LEHHOCTEH 30poBOro U 0Oe3omacHOro obpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwJI 0e30macHOr0 oOOpallleHHus C BEHIECTBAMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl [IEHHOCTHM TpPaBWJI HHAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAlUsIX, YIPOXKAIOIINX 3J0POBBIO U KU3HHU JIFOCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPHUBBIUCK (YIOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEILCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COI[MAJILHOM HAIMPABJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuid pa3IudyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymied mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIHSHHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHM IS
pELICHUsI BOMPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIUX BpEl OKPYKAKOLIEH
MPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XMMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JI0CTHOTO
MpeCTaBICHUs] 00 OKpYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTM W BAXHOM POJHU B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, pEHICHUHU TT100aNbHBIX MPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUIIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OCCIICUCHUH YCIIOBUI
YCIEUIHOTO TpyAa MW DKOJOTMYECKH KOMMOPTHOM KHU3HM KXKJIOIO YjieHa
0OIIIECTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIh3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTydaeMble 3HaHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOMCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOUCHUS HA
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
pereHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephbIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero ol1iero 00pa3oBaHus BKIIOUYAIOT:

3HaQUMMBbIe  JUIsi  (OPMUPOBAHMS  MHUPOBO33pPEHUS  OOyYaromuxcs
MEXIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, uCCle0BaHNue, HAOMI0ICHUE, U3MEPEHHE, DKCIIEPUMEHT U IPyTHUE);

YHUBEpCAJIbHBIC yueOHbIEC JEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue GbyHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jaromxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue aeiicTBHS:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LENN JIeITEIbHOCTH, 3ajJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XAPAaKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJICHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUSI B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHUMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX
MIPYU3HAKOB U3y4a€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO IIO3HAHMS BEIIECTB M XUMHYECKHUX
peaKkuu;

dbopMyIUpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOMPOCH B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATEIIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIICAOBAHUSA,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATCIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUSI TPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmaunmei:

OPUECHTUPOBAThCA B PA3JIUYHBIX HCTOUYHMKAX uHPoOpManuu (HaAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (POpM
MpeJICTaBIICHHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOJUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTpEeENEHHOTO THUIIA;

MpUOOpETaTh OIBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpMAIMel: TMPUMEHATh MEXKIpeAMEeTHbIe ((du3udyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaEeMOM TeMBbI B XOJE IUAIOTa W/UIH
JUCKYCCUHW,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TI0KEHHOM 3a1a4H;

BBICTYTNIATh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO MM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKkTa u (HopMyIupoBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, Ompenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TpEIJIaraéMblii aJIrOpuT™M JCHCTBUN mNpU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ady, BbIOMpaTh Haubosee
3¢ }eKTUBHBIN Ccrmoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHUW B TIO3HAHWUW SIBJICHHUU



npupoAsl, B (QOPMUPOBAHUU MBIIUIEHUS U  KyJbTYphl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XUMHUYECKHI HJIEMEHT, aToM, SJEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHsl, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpIKAIIME COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKk0OH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCHOJIb30BaHUU Ba)KHEHIIMX OPraHMYECKUX BELIECTB B OBITY U
NPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS IMPHU
ONMCAHWM COCTaBa, CTPOCHHUS U MTPEBPAILICHUI OPraHUYECKUX COEANHEHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIs
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBaTh MOJIEM MOJIEKYJl OPraHUYECKHX BEUIECTB JI WJUTKOCTPALUHM MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpylnmne CoeluHEeHUN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKalline
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIUHEHMs), J1aBaTh WM Ha3BaHUS [0
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIbHbBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopMalbIerul], alueTaablIerujl, MypaBbuHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACI0TA, CTEAPUHOBAs KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHSI OINPEACNSITh BHABl XUMHYECKON CBSI3M B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa s 00bICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MaCChl BEIIECTB;

chOPMHPOBAHHOCT, ~ YMCHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecCKue W XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMJICH, alleTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METaHOJ, ATaHOJ, STUJICHIJIUKOJIb,
mmIepyH, GEeHoJ, areTalbIeTH, MypaBbUHAsS U YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TE€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHU YTIIE€BOIOPOIHOTO
Chlpbsi (HE(Th, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MEepepabOTKH H
MPaKTUYECKOE TPUMEHEHHUE IPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYMCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peakIMyu 0 M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUSI, UCIOIB3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJItOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICITMPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITPaBUJIa TTOJIH30BAHUS XUMUYCCKOU
MOCYJI0OM W JTabopaTOpHBIM OOOpYyJOBaHWEM, a TakKe MpaBuia OOpaiieHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XAUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAaHUPOBATh M BBIMOJHATH XUMHUYCCKHUI
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB IMPU HATPEBAHUU, TOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIMu OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpaIlleHUH C
BEIIECTBAMH M JTAOOPATOPHBIM OOOpPYJOBaHUEM, TPEICTABISATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHH COOTBETCTBYIOIIUX
peakiuit 1 GOopMyIHPOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyr U3 Pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUJia  AKOJOTHYECKHU
1eecoo0pa3Horo TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOIHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBl OINPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHUS WX BPEAHOTO BO3JECUCTBHS HAa OPraHU3M
YEJI0BEKA,

JUIs. O0y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. Bpaiinsa ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTU, HEOOXOIUMOM JJIs1 pEelIeHHs TPAKTUUECKUX 3a]1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 370POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATrAIONINE TOHATUS (XMUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAsS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiuv, XMMHYECKOE€ DPaBHOBECHUE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHHSI W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOIh30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIPHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XAapaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHMUYECKUX BEIIECTB U UX NMPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, YIJIEKUCIBIA Ta3, aMMMAaK, raméHas
U3BECTh, HETalIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEEISITh BAJIEHTHOCTD M CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOAOPOIHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIleCcTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KJaccy/TrpyIine
COEMHEHHH (MIPOCThIE BEIIECTBA — METAUIbI U HEMETAJLIbl, OKCUIbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB |—4 mnepuonoB llepmonnueckoit cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanu, «HEPreTUYECKUE YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COEIUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cucrtemMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(UUIHUPOBATH XMMHYECKHUE PEaKLUUU IO
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyuX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEeHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peakliy, y4acTUIO KaTajanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUM COCTaBJISTh YPAaBHEHUS PEaKUUW pPa3IMUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLIUU UAYT J0 KOHIIA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pAa3UYHBIX HEOPTraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTIBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XUMUYECKHE TPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIMIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
pU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEePOKCHAa BOJAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBI0  YHUBEPCAIBHOTO
WHJIUKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTb XMUMHUYECKOW pPEaAKIIUU,
peakiu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCICPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMHU U JIA0OPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIHil U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

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



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUJia  AKOJOTHYECKHU
1eecoo0pa3Horo TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIAX
COXpPAHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOILIECH MPUPOJHOM Cpelibl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax crmocoObl YMEHBIICHUS |
MPEIOTBPAICHUS UX BPEHOIO BO3/ICHCTBUSI HA OPraHU3M Y€JIOBEKA;

JUIS O0YYaroIIUXCsl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS: YMECHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHIOAIINX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbeHO-TOUCUHYI0 cucTeMy obo3HaueHui JI. bpaiinsa nis 3anucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIEC YIIEeBOAOPOIbI — aJKaHbI 2
59 HenpenenbHble yriieBOgOpOIbL: aJIKEHBI, 6 |
AJKaJUEHBbI, ATKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paszgea 3. Kucaoponaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 3
39 Anpaerunpl. KapOOHOBBIE KHCIIOTHI. 7 |
Crnoxubie 3¢upbl
33 VYrnesoasl 3 2




Hroro no pazneny

Pa3znea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Uroro no pazgeny 3
Paspnen S. BeicokomoJieKy/IsipHbIE COeIUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIe
Ne n/m P Konrpoubusie IIpakruyeckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepnonnueckas cucteMa XMUMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heopranmyeckasi XuMust
2.1 Meraibl 6 1
2.2 Hewmeranisl 9 1 1
)3 CBs13b HEOPTaHUYECKUX W OPTAHHMUECKUX )
) BEILIECTB
Hroro no pazgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeTt opranuueckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus ctpoeHHst OpraHUYEeCKUX

coenunennii A. M. byrnepoga, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o knaccuukanuu
opraHudeckux Bemiects. HomeHnkmarypa
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHUS OPraHUMYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTHUYECKHUU P

Meran u 3TaH — npocTenire
MPEICTaBUTENN ATKAHOB

AJKEHEI: cOCTaB U CTPOCHUC, CBOMCTBaA

OTHIIEH W IPOIHJIEH — MPOCTEUIINE
MIPEICTaBUTENH aJIKEHOB

[TpakTuyeckas padora Ne 1. «ITomyuenue
STWIEHA U U3yYEHHUE €0 CBONCTB
Ankanuensl. byraguen-1,3 u
meTtunoyranuen-1,3. [onyuenue
CUHTETHUYECKOTO KayuyKa 1 PE3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

1 Beluncienus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

12 Apensbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD
apeHOB

13 I'enernyeckas CBSA3b yIII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
IIpuponHbIEe HICTOYHUKH YIIIEBOAOPOIOB:

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

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

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

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (U3NYECKHE
1 XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 OnHOOCHOBHBIE IIPe/ieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTeapI/IHOBaSI H OJICMHOBAs KHUCJIOTHI, KaK
NpeACTABUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

MpbLuta Kak COJIM BBICITUX KapPOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX

a¢hupoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHuUE,
OMoJIOTNYeCcKast POJIb KHUPOB
VYTneBobl: COCTaB, KJIACCH(UKAIIHSL.
BaskHeiiiue npeacTaBUuTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUJIK0JI03a KaK ITPUPOIHBIC
MOJIMMCEPBI

29

KontponbHas paboTa mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1ast XxapaKTeprUCTHUKa a30TCOIEPIKAIINX
OpPTaHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepouHas padoTa

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpPraHMYECKNUE COETUHEHUS, UX
O6uosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTOHSTHSA XUMHHI

33 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN !
OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[TnacTMacchl, Kaydyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIysi aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cUCTeMa XMMHUYeCKHX d1emeHToB 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHHS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymmaM U nepuojaam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOoB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI;, MCXaHU3MBI O6p830BaHI/I$I
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

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

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIC ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 01 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCcKUX coenHeHuil. I eneTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKUX peakiui B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS] SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Brausiaue
pa3nn4HBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIIUn»

Dnektponutnueckas auccounanus. [lonsrue
0 BogiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U paCTBOPOB COJIEH

KontponbHas paboTa mo pa3aery
«TeopeTnueckne OCHOBBI XUMHUU»

14

Mertaiuel, ux noyioxenue B [lepuognyeckoii
CHUCTEeME XMMUYECKUX dmeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, KaJabluid, MarHui,
QITIOMUHUIA) U UX COCTMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«Mertanaen»"

20

21

22

Hewmeraibl, X mojio)keHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA raJlOr€HOB, CEPhI U MX
COE€TMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COCTUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

[IprMeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCIMHEHU N

26

O0001IeHre 1 cCUCTEMAaTH3aUs 3HAHUHI 110




TteMme «Hemeramsly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas pabora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTansl"»

)% KontponbHas pabora o remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHUUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTeTUYECKON U MUIEBON OE30MaCHOCTH, 1
Pa3BUTHUN MEAMIIMHBI
IIpencraBnenus o0 oOIMX HAYYHBIX

32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOTY4YEHUS 1
Ba)KHEUIITNX BEIIECTB

33 UYenoBek B MUpPE BELIECTB U MATEPUAIIOB 1

34 XuUMUA U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBePsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHUMHUM B T[O3HAHUU
SBIIGHUWA TpUPONbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOU IS
pelieHusT TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnagenue cucremMoil XMUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIIOJIAraroIIue IMOHSTHS (monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJEBOJAOPOIbI, KHUCIOPOA- U
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrnmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opranuueckux BemiecTB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TIOJIYYeHUH U OE€30MacCHOM
WCTIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPraHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMupoBaHHOCTh YMEHHM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUN,  YCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyJT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYeCKUX
BEIIECTB I WIIIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHUHAJICKHOCTD
M3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOECHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHUH (YIriIeBOAOPOIbL,
KHCJIIOPOJIT M a30TCOJEpKallle COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUA 10  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAUHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS IPUMEHSATH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. BbyriepoBa miis oO0bsicHeHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUA MACChl BCUICCTB

Vr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopMHpOBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJIECH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUIH03a,

[JIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA TUITHMYHBIX TMPEICTABUTENEH
pa3IMYHBIX KIJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, STUJICHTJIUKOIb, TIUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IeUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  MPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peakuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIl

2.4

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

nepepa60TKI/I U MPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOTI'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKUE 3HAaHUS JUIA NPHUHATHS pEHIeHMH B KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh TpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OPYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmupoBaHHOCT YMEHUI TUIAHUPOBATH U BBIMOJIHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpaLCHHS] OPIraHUYECKUX BEILIECTB MPU HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YUYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHMYECKUX BEILIECTB, JEHAaTypauus OEJKOB MpU HarpeBaHHH,
LBETHbIE peaklMy OENKOB) B COOTBETCTBHM C IPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U JIAOOPATOPHBIM
00opy/noBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
SKCHepUMEeHTa B (OpME 3amucu ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMYyITUPOBATEH BBIBOJIBI HA OCHOBE THX PE3yIhTaTOB

34

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIU
MPOJYKTA PEaKIIMU 1O U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUMI KPUTUYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHUpOBAaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja IKOJOTHYECKU
1e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3/JCHCTBUS Ha JKMBBIE OPraHU3MBI
onpeAeNéHHBIX OPraHNYeCKUX BELIECTB, MOHMMAsi CMBICI MOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KIIACC

Kon
NMpoBepPsSIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus




pe3yjabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoM XMMHYECKHMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-3IIEKTPOHHBIE OPOUTAITH aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHUsI, XMMHUECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakIHi
(OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuy HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTbh XMMUYECKOW PEaKLUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKOM aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMH U O€30IaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMUH BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHbBIX IIPCAMCTOB

1.3

1.4

1.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUN (HaONoJeHHe, W3MEpEeHUe, SKCIEPUMEHT,
MO/JICJIUPOBAHHE)

CchopMupoOBaHHOCTb YMEHHUH ONpEAENATh BaJEHTHOCTb M CTENEHb
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAWMHCHUAX PA3JINYHOIO
COCTaBa, BHJ  XUMHYECKOHW CBs3M  (KOBAJIGHTHAas, HWOHHas,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAITMYECKON
pPEETKN KOHKPETHOIO BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAs,
MeTaJUTHYeCKas)

ChopMupoBaHHOCTh YMEHHUH ONpPEIENATh XapaKTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peaKIMM M0 pa3IMyYHbIM IPU3HAKaM (YUCILy M COCTAaBY PEarupyroLInX

BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTereHel




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4aCTuro

KaTaJnu3aTopa)

1.7

1.8

ChopmMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  pPEaKIui
pa3JIMYHBIX THIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHHUS pEaKLUUU
MOHHOI0 0OMEHa, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TU PEAKIIUH UAYT
J10 KOHIIa

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

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

CdopmMHupoBaHHOCTh YMEHMM PpacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PAKTOpOB

ChopmMupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTHU OT BHEIIHETO BO3JICUCTBUS

(npunuun Jle Hlatenbe)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.1. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHS  «S-, p-, d-dPJCKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX DJIEMEHTOB M WX COEAUWHEHHMI MO MEepUuoJaM W rpymnmnam

[Iepnonnueckoi cucteMsl XUMU4eCKnX 351eMeHToB [[.1. MenneneeBa
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CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYHUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BeUIeCTBAMM  C  [OMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ
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CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAIEKHOCTh

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMNpeneiIEHHOMY Kiaccy




(rpymnme) coenMHeHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

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

2.5

CdopmupoBaHHOCTh YMEHHN HCIOJIB30BAaTh XUMUYECKYI) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpMYyJ BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyto HoMeHknarypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTHEJIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAas W3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPIaHNYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
NOATBEP)KAAaTh  CYIIECTBOBAHME  T'E€HETUYECKOHW  CBSI3U  MEXKIY
HEOPTaHMYECKUMHU  BEIIECTBAMH  C  TOMOIIBI0  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMHUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOIHATH XUMUYECKUN
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajau3aTropa, ONpelesieHHe CpPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBLHOTO HMHIMKATOPA, BIHMSHUE PAa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEaKIUU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHUS, peIlIeHHE SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Metamibl» U «HemeTamib») B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opynoBaHUEM; MPEACTABIIATh pe3yJIbTaThl XUMHUYECKOTO
9KCHepUMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJbI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCY/0M W JabopaTopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpalieHus: ¢ BEIECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMUYECKHUE
MPOLIECCHI, JIEKAIIUE B OCHOBE IMPOMBIIUIEHHOIO MOJYYEHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMUPOBAHHOCTh MpEACTaBICHUN 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

ChopMHUpPOBAHHOCTh TPEACTABIECHUNA O XUMHUYECKOW COCTABJISIFOIIECH

€CTECTBEHHOHAy4YHOU KapTHHBlI MHpA, pOJIM XHMHM B II03HAHUU




3.2

3.3

SBIIGHUWA TPHUPOAbI, B (OPMUPOBAHUM MBIIUIICHUS U  KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOAMMOW s
pelIeHUs TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

CdopmupoBaHHOCTH yYMEHUHI KPUTHYECKH aHAJIN3UPOBaATh
XUMHAYECKYI0 HH(OpMaIUIO, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUMH, ceTb IHTEpHET U ApyTrHe)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIIA DKOJIOTUYECKU
11eJ1ecO00pa3HOro TMOBEACHUS B OBITY M TPYHOBOM JAEATEIBHOCTH B
LEsIX COXPAaHEHUS CBOETO 3/I0pPOBbS M OKpY’KaOLIEH MPUPOIHON

cpebl

3.4

3.5

Oco3HaBaTb ONAcCHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MbI
oIpeIeIEHHBIX BEIIECTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBpAILEHHs] UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJI BEIIESCTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
TEII0BOro d(Qekra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeopeTnueckrne OCHOBBI OPraHU4YECKONH XUMHUHU

1.1

1.2

1.3

[Ipenmer opraHnYecKOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUECHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUsSI OpPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CrtpykrypHble (OpMyiIbl OpraHMYEeCKHX BemIeCcTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSAX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKaIMy OPraHUuIeCKIX BEIICCTB
Homenknarypa opraHnyeckux COEIMHEHUHN (CHCTEMaTHYecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

Yri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENIN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOXKIACHUC B IPHUPOAC, IMOJTYYCHUC U TPUMCHCHHUC

2.2

AIIKEeHBI: COCTaB W CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJIeH " MMPOIMNUJIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILICCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJOICHHUPOBAHUA, THUApATAWU, OKUCICHUA H

HOJ'II/IMepl/ISaHI/H/I), IMMOJIYUYCHHUEC U MPUMCHCHUC
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Ankaguensl: OyraaueH-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psiA. AIETHIIEH —
NPOCTEHIINK TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THPATALIUH,

TOpPEHMsI), OJy4YEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy rajJoreHUpOBaHUS U HUTPOBAHUS), OJIyYeHHE U puMeHeHue. Tomyo:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHYECKHEe CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUS WM HUTPOBAHUsA), MOJIYyYEHHE M TNpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAICKAIIMMHU K

Pa3IMYHBIM Ki1acCcaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 1 momyTHEIE HEPTIHbBIE




3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HETHU: MEPETOHKA,
KPEKUHT (TePMHUECKUI, KaTanuTu4yeckuil), nuponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBILIUIEHHOCTH W B ObITy. KameHHbIH yroiap u

MIPOJYKTHI €r0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
M XUMHYECKHE  CBOWcTBa  (peakuuu  C aKTUBHBEIMH  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), TMpPUMEHEHHE. BOJOpOJHbIE CBSI3U MEXIY
MOJIEKYJJaMi COUPTOB. JlelicTBME METaHOJia W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOIb U TJIMIICPUH: CTPOCHHE, (PU3UIYECKUE U
XUMUYECKUE CBOWCTBA  (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakiusi Ha MHOTOATOMHBIE CHIHPTHI). JleiicTBME Ha Opranusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHWE MOJEKYJbl, (U3WYECKHUEe ¢ XMMHYECKHE CBOWMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KaYeCTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHeHNe

O/HOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHMCIIOTBI: CTpOEHHE, (PU3NUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JIIs
Kjlacca KHUCJIOT, peakius JTepuuKalnuu), TMOJydyeHHE U IpPUMEHEHHUeE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. MblIa KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JeficTBUE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHMCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(UKaus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIbI).
I'moko3a — mpocredmmii MoOHOcaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢du3nveckre 1 XUMHUYECKUE CBOICTBa (B3aumozaencTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHue,
Opo’KeHHE TIJIOKO3bl), HAXOXXJIEHHE B MpHUPOJE, NPUMEHEHHEe, Ouojormyeckas
ponb. dotocunTe3. PpyKTO3a KAk U30MEP IIIOKO3bl. KpaxMai u 1mesmiono3a Kak
IpUpOAHbIE moiauMepbl. CTpoeHHE KpaxMmana M LeuIosio3bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (TI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpTraHU4YC€CKUC COCAUHCHUA

AMHMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHHU4YC€CKUC COCIOUHCHUS. dusznueckue u

XMMHYECKHE CBOMCTBAa aMHHOKHCIOT (Ha mpumMepe riauiuHa). buonormueckoe




4.2

3Ha4CHUE aMUHOKUCIIOT. [lenTuel
benkn Kak DIpUpPONHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIN3, ACHaTypalusd, KaYCCTBCHHBIC PCAKIIMKU Ha Ocnku

BricokOMOEKyIsIpHbIE COEMHEHMS

5.1

52

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb IMOJIUMEPU3ALINU, CPEAHSS MOJIEKYIISIpHAs
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCOUHEHUNH —
IIOJINMEPU3ALUs U TTOJUKOHIEH AL

OKCHEepUMEHTaIbHbIE METOJbl M3YYEHMsS] BELIECTB M HUX MPEBPALLCHUN:
03HaKOMJIEHHE ¢ 00pa3LiaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHUYECKUH dJIeMeHT. ATOM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 00OJIOUKa.
DHepreTUYeCKue ypoOBHHU, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, pP-, d-DJIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMaxX 3JIEMEHTOB

NEPBLIX LIeTHpéX MepruoaoB. 9J'IeKTpOHHaH KOH(I)I/Il"ypaI_H/IH aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMuueckux 3iueMeHTos J1.1.
MengeneeBa. CBA3b NEepUOAMYECKOr0 3akoHa M [lepmoanueckoid CUCTEMBI
XuMu4eckux vieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyINaM U IepHoJaM.

3HaueHue NepruoINYeCcKOro 3aKkoHa B pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHABl XUMHUYECKOW  CBSI3U
(koBaJieHTHAs HETOJISIpHAsT W TOJspHas, HWOHHAs, MeTajuindeckas). VoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUUYECKOU CBSI3H

(0OMEeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHOCTS. BHCKTpOOTpI/II_[aTCJIBHOCTL. CrereHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUsS. 3aKOH ITOCTOSIHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THIMA KpUCTALIMYECKOM pem€Tku. IlloHsATHE O AMCHEepCHBIX

cucremax. VcTuHHBIE N KOJUIOUJHBIC paCTBOPEI. MaccoBas J0JIA BEIIECTBA B




1.6

1.7

pactBope
Kiaccudukanms HeopraHudeckux coennHeHni. HoMeHKIaTypa HeopraHu4ecKux
BEILIECTB
Xumuueckas peakuus. Krnaccudukanus XUMHYECKHUX peakuui B
HEOPraHUYeCKOM U OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHS MAacCChl BEIIECTB,

3aKOH COXpaHCHU U IMPEBPAIICHUA SHEPIUU ITPHU XUMHUYCCKUX PCAKIIHAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DakTOphl, BIHAIONIME HA

cocTosiHUE XuMHu4eckoro pasHoBecus. [Ipunnun Jle [latense

1.10

2.1

2.2

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanms. CunpHple U ciiaOble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁT’paﬂBHaﬂ, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMoB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBI,
docdopa u yrnepoaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TalOreHOB, CEepbl, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAILIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN
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2.4

Meramnbl. Ilonoxenune wmeramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
annemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTtasioB. Obune ¢pusznyeckre cBoicTBa MeTamuioB. CIiiaBbl METAJJIOB.

DNEKTPOXUMHUUECKUH Psijl HAlIPsLDKEHUH METallIoB
XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kanuil, KajabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKeJie30, MeIb) U WX coeauHeHuid. OOmme

CHOCOOBI MOJTy4YeHHs] MeTaUIoB. [IpruMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'emetnueckas cBSI3b HCOPraHNYCCKUX BCUICCTB, IPHUHAMICKANIUX K PA3JIMYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

3.2

Pone xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [loHSATHE O HAyYHBIX METOAAaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOTYYEHUS
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BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAIOB: BAaXKHEUILHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTepUalibl, KPackH, CTEKIO,
KepaMuKa, MaTepuajibl JUIsl AJEKTPOHWKH, HAHOMATEpUAJIbl, OPraHUYECKHUE U
MUHEpaJIbHbIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJIOBEKa: IpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOT0 MCITOJIb30BaHUS IpernapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
* Xumus, 11 xmace/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Xumus. 11 k1. O.C.I'abpuensu A.B.AmykoBa Metoaudeckoe nocooue.

bazosslii ypoens: M.:Jlpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET

http://www.hemi.nsu.ru OcHoBbI XumMuu. IHTEpHET - yUcOHHUK.

* http://school-collection.edu.ru Equnas komiekmus 1iudpoBeIx

00pa3oBaTeNbHBIX PECYPCOB






