HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa30BaTENbHONM MPOrPaMMbl CpPEJHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peamu3yONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTrpamMMbl, U
OCHOBHBIX ToNOXkKeHU «CTparerun pa3BUTHS BocnuTaHusd B Poccuiickoit
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAaHUS U Pa3BUTHS O0YUYaOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
collepKaHMs, PE3yJbTaTOB OOydeHUss W TPeOOBaHMM K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YeJloBEeKa, a TakKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3MI0POBBI0 M TPHUPOAHONM cpene. Peammsyercss XumMudeckoe o0Opa3oBaHUe
oOy4Jaronmxcst Ha YpOBHE CpPeHETro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupuKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NTPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUM HOBOM 0a3bl MaTepUaNbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJaa B (OPMUPOBAHUE PALMOHATBEHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaKk O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJI0oro wieHa oOmiectBa. COBpeMEHHas XMMHs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMU MENSIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMa  nipeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOm@as M HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 YydyeOHOro Marepuaja M 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnuecKod XUMHMM IIOJy4arOT pa3BUTHE
chOopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAYAIBHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0o YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUUYECKHX U METOAOJOTMYECKUX MO3ULUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, & TAKKE O XUMHUUYECKHX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUNA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMH HayKaMH, PAacKpbIBalOT €€ pojib B IO3HABATEIBHOW MU INPAKTUUYECKOU
NESTEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHEPUMEHTA H
pelIeHUs] MPOTHUBOPEYUH MEXIy HOBBIMM (aKTaMU U  TEOPETUUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmyaHe pemieHus 3aja4  BOCIMTAHMS, PA3BUTUS W COLMAIM3ALUU
OoOy4JaronmMxcss MPUHATHIE MNPOrpaMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YeOHbIX JACHCTBMI, HUMEIOMMX 0a30Boe 3HAUYEHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pEUIEHUs MpoOJieM, TIOUCKa, aHalu3a Hu
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CpeHEro 00111ero o0pa3oBaHus, MPU ONpeaeIeHUN
COJEPKATENIbHON XapaKTEpUCTUKU IeJied H3y4eHHUs MpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOJUYECKOW TOYKU 3PEHUS] TaKOW MOJXOJ] K OIpeNeNICHHUIO ILeNel H3ydyeHUs
npeaMeTa SIBISIETCS BIIOJHE OTMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3yY€HHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMUpOBaHWE CHCTEMBl XHMHUYECKMX 3HAHWM KaK  Ba)KHEHIIICH
COCTABJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opmMupOBaHHE U PA3BUTHE MPEJICTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHHA OpPUEHTHUPOBATHCS B MHPE BEMIECTB M XUMHUYECKUX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUUECKOMN U MOBCEIHEBHOM JKU3HH,

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKa IeNiel U 3a/1a4 U3ydeHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblled CTeNeHH OTAAETCS  MpeArnovTeHue
IPAKTUUECKOM KOMIIOHEHTE COJIEep>KaHusi OOy4yeHUus, OpPHUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAaObOpOM 3HaHWH, a (YHKIMOHATHLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSIMHU aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS UX B PEAbHOM KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a]1ad.

B cBs3W ¢ 3TUM mpu U3YYCHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

amanTaius 0O0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), UMEIONINX YHUBEPCAIbHOE 3HAUYCHHUE [UIsI Pa3IUYHBIX BHUIOB
JESTEIIbHOCTH: PELIeHUs MpoOseM, MOUCKa, aHaau3a U o0paboTku HHpopmamu,
HEOOXOAUMBIX JUIsi TPUOOPETEHUsI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C MO3UIUI



DKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEMIECTB M XWMHYECKHX
MIPOIIECCOB HAa OPTaHWU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUHU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcs YOEeXIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XMMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
palMOHANIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYpCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 3I0pPOBBIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWA MJI TPHHITHS TPAMOTHBIX PEIICHWH B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM mnaHe cpemHero oOImIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOjacTu «EcTecTBeHHO-HAay9YHBIC
IPEIMETBD.

OO0111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUCHUSI XUMUHU, HA 0230BOM YpOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).

COJAEP)KAHUE OBYUEHUSA

10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpeagMeT opraHnyeckor XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJyYEeHUH HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOEHUS OPraHHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 10O10KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpraHMYecKux BewecTts. [ omosorus, wuzomepus. XuMHUYECKas CBsI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpeacraBnenne o kinaccupukanuu opraHuyeckux BeniecTB. HoMmeHkmarypa
OPraHUYECKUX COEAMHEHUN (CHUCTEMaThyecKas) U TpPUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.



OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO IIPEBPAILICHUIO0 OPTaHUYECKHUX BEIICCTB
[P HarpeBaHuu (IJIaBJIeHUE, 0OYIJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psia. MetaH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMeIlEeHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIYYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUYECKUN psAL. DTUIEH U IMPOIWIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
HOJIMMEPU3ALINH ), TOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHEWIINe
XUMUYECKHE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyYEHHUE U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NMpUMEHeHue. 1oayon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHK Yriae€BOAOPOAOB. lIpupoaHeii raz u mnomyTHbIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUil), mupoiu3. IIpomyKkTel
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUNA:
O3HAKOMJIEHME C O0Opa3lamMu IIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MOIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE 3TUIICHA
Y U3y4YEHHE €T0 CBOUCTB.

Pacuérnbie 3anaun.




Bbluncinenyuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue oprannyeckue coelMHeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. METaHOI M OSTAaHOJ: CTPOCHHE,
dusznyeckue W XHWMUYECKHE CBONCTBA (pEakIMH C aKTUBHBIMHU MeETaJlIaMH,
raJlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHue. BoaopoaHble CBSA3H MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJIa U ATAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHMPTHL. OJTWICHIJUKOJIb W  TIHIEPHH: CTPOCHHE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIE crnHpThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa 1 3TUIIEHTJIMKOJIS.

®deHon:  CTpOECHHE MOJIEKYNbl, (U3NYECKUE MU XUMUYECKHUE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpaerunpl U kemouwvl. DOpMaNBIAETH, ALETAIBIETHA: CTPOEHUE,
du3nuecKkue U XMUMHYECKHE CBOMCTBA (pEaKUUU OKHMCIIEHHS M BOCCTAHOBJIIEHUS,
KAuECTBEHHbIE PEAKLIMH ), IOJYYECHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHbIe KAapOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue Ajig Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyYeHue U MpUMEHEHUE.
CreapuHOBasi MU OJICMHOBas KHUCIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBUE.

CrnoxxHble 2(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wuuponus
cioxHbIX 3GupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, kiaccuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapupl). ['I0Ko3a — MpoCcTeHIMiA MOHOCaXapHa: 0COOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
rugpokcugoM menu(ll), okuciaeHne amMmmHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupogHbie noauMepbl. CTpoeHHE Kpaxmaia U
uettoao3bl.  dusnueckue W XUMHUYECKHME CBOMCTBA Kpaxmaya (THAPOIM3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
npoBeJeHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJA
okcusiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA



cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBHEe Kpaxmana C HOJOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHblie 3anaumn.

Breruncnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Macchl, o0béMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WJIM MPOJYKTa PEAKIIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcoieprKalllie OPraHuYeCKUE COCTUHECHUSI.

AMMWHOKHCIIOTHI Kak aM(pOTEpHbIC OpraHMYecKrue coeauHeHus . Pu3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe rimimHa). buonorudeckoe
3HAYE€HHE aMUHOKUCIIOT. [lenTupl.

benkun kak npuUpoAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATypallrs, KAYeCTBEHHBIC PEaKIIMU Ha OSIIKH.

DKCNIEpUMEHTAIbHBIC METOJIbl M3YYCHMSI BEIIECTB W MX MPEBPaAIICHUIA:
HaOJII0JICHUE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB MpHU
HarpeBaHUM, IIBETHBIE PEaKIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNSI

OCHOBHBIC TOHATHS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3AlIUM, CPEIHSIS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIUS U TTOJIMKOHICHCAITHS.

DKCNEpUMEHTaIbHbIE METOJIbl M3YYCHMS BEIIECTB W MX MPEeBpaIlCHMIA:
03HAKOMJICHHE C 00pa3liaMH MPHUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKoOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBS3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONIb30BaHWE KakK OOIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAyYHOTO IHKIIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
3aKOH, TEOPHs, aHaJM3, CUHTE3, Kjaccu(uKalius, MepuogudHOCTb, HAOIIOICHHE,
M3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE.

dusnka: MaTepusi, DJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYIIa,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BeIIeCTBA, (PU3NYECKHUE BETUYUHBI U €AMHUIIBI UX U3MEPCHHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YIJIEBOJIBI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTAEMbIE, TOTLIMBO,
peCypCHlI.

TexHOmorusl: TNHILEBbIE NPOIYKThI, OCHOBBI PAallMOHAJIBHOIO ITUTAHUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN dJIeMeHT. AToM. Snpo aroma, W30TONBL. DJIEKTPOHHAsS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHuss JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[leproguueckunii 3akoH u I[lepuoanyeckasl cucremMa XUMHYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepnoamyeckoil CUCTEMBI
xuMuueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYCHUE EPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIECHTHONW XHWMHUYECKOW CBA3UM (OOMEHHBII U JOHOPHO-
akuentopHsiil). Bomopomnass cBsi3b. BaleHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonarne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBas 10J11 BELIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIUHEHU. Howmenknatypa
HEOPraHUYECKUX BeEIIeCTB. [ eHeTHyeckass CBsSI3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUU NPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIMAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.



DnexTponutrdeckas auccormanus. CyibHbBIC U cladbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAIbHAS, IICJIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuoanueckas cucreMa Xxumuueckux sneMeHtoB [, .
MenpeneeBay, U3ydyeHHE MOJEICH KPUCTALINYCCKUAX PEMIETOK, HaOIoaeHne U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPEIEICHUE CPEALl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOpA, pEaKIUH HOHHOrO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3inuuHbIX (aKTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIUM.

Pacuérnble 3anaumn.

Pacu€rel 10 ypaBHEHMSM XMMHUYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXUMUYECKHUE PACUEThl, PACUEThl C HCHOJIb30BAHUEM IIOHATUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenue HemeraiuioB B llepuomnueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Meramnel. 1lonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mue gusnueckne cBoricTBa MeTauioB. CruiaBsl METaJIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJIe30, MEJIb) U UX COCAUHEHUH.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTAJIbHBIX 3aJa4, HaONIOJIEHWE U OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACICTBHE TUIPOKCHJA AJTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILJIOB).

PacuérHble 3anaumn.



Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
pacuéTel Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xumum B o0OecriedeHUr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, pa3BUTUM MeAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTtepuasbl, KOHCTPYKIHMOHHBIE MaTepualbl, KpPACKH, CTEKJIO, KEpamuKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbBIC
yao0peHus.

XuMHSIT U 3I0POBBE YEIIOBEKA: MPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  U3YYEHUH OOmEed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusuKa: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, IMTPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3MYECKUE BEIMYMUHBI U €TUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTema, Ouocdepa, Makpo- u
MHUKPOIJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

["eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypchl.

TexHonmorust: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, IHUILIEBAs
MPOMBIIIUICHHOCTh,  (papMaimeBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIEKTPOHHAA MIPOMBIIIJIEHHOCTb, HAaHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeallaMd POCCUHCKOT0 TPaKJAHCKOro OOIEeCTBa, MPUHSTHIMU B OOLIECTBE
HOpMAMM Y TpPaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA [I0O3HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY:;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUU MW IOCIEIYHOLIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0pOBOr0 U Oe3omacHoro odpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0Oe30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH TNPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUEHUI0 MPOodecCruil pa3IuvaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayied MNpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOUIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JESTEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpPYKAIOIEM MHUpE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTBHBIX MTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS NI aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPaKAIOUIUe
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIiecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Yu4eOHbIMU MO3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEPHH s KIacCH(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICAOBAHUSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBICHUS], KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMynTupoOBaTh 3aMpPOChl U MPUMEHATh PA3IWYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMEel: NPUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOI T€MbI B XOJ€ JUaora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHIMOIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TNpeIjaraéMblii ajiroput™M JEHCTBUN Npu
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHasH3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHUM SIBIICHUI



OpupoAbl, B (OPMUPOBAHMU MBINUIEHHS W  KyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWI, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIIME TIOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJSpHas
macca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MEpHUsl, U30MEPbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJis
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTH YMEHHUM yCTaHABIMBATh MPHUHAJJICKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCTIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. bytiepoBa 11t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE TPOYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TNPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U JTabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITOJHEHHIO J1a00OPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATypaIusi OCKOB MPU HArpEeBaHWU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucCH YPAaBHEHHH COOTBETCTBYIOLIHUX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  DKOJOTUUYECKHU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, OHUMasi cMbIca mokazarens [1JIK, moscHATh Ha MpuMepax CIOCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIICTIBIX H  CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTABJISIOINICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0POBBLIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCT, CTETIEHb OKUCICHHS, XUMUYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKW TIOHSTHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIASIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJEKYJIApHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpPMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COEIUHEHUMN
1o nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'C€HETHYECKOW CBA3M MEXAY HEOPraHMYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolliux BEHIECTB, TEMIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCICHMS 3JEMEHTOB, 00paTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAay4HbIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jio’KEeHHEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUM KaTalau3aTopa,
ONpENENECHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJad 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  MpaBUja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, moscHATP Ha mpuMepax CHOCOOBI YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IIVNTAHUPOBAHHUE

10 KJIACC
Haumenosaunue
No KomnuuecTBo OCHOBHEIE BUEI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coaepkanue
/o 4acoB 00yJaroImMXcs

y4eOHOT0 MpeMeTa

Pa3n

ea 1. Teoperuueckue oc

HOBBI OpFaHI/IquKOﬁ XUMHHN

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OPraHuYeCKuX
COeIMHEHNH

A.M. bytneposa

3

[IpenmeT opraHM4eCKON XUMUH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUHU HOBBIX BEIIECTB
Y MaTepuaioB. Teopus CTpOEHUS
OPTraHUYECKUX COCAUHECHUI

A.M. bytnepoBa, €€ OCHOBHBIE
nooxkeHus. CTpyKTypHBIC (POPMYJIBI
OpraHUYECKUX BELIECTB. [ omoorus,
n3oMepusa. XMMUYECKas CBS3b

B OPraHUYECKUX COCAUHECHUSIX: KPATHBIC
CBSI3H, G- U TT-CBSI3H.

[IpencraBienne o Kaaccuukammm
OpraHnveckux BeniectB. HoMenkiarypa
OPraHUYECKUX COCTMHEHUHN
(cucTeMatnueckas) U TpUBUAJIbHbBIC
HA3BaHUS BAXHEHIINX MPEACTABUTEIIEH
KJIACCOB OPraHUYECKUX BEILIECTB.
IKCIIEPUMEHTAJIbHbIE METOAbI
U3y4YeHHS BeLeCTB U UX MpeBpPaLlleHHH:

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIIUBATh UX
B3aMMOCBSI3b.

[IpuMEHSTh MOJIOKEHUS] TEOPUU
CTPOEHHUS OPraHUYECKUX BEIIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSl COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHON) POopMyJ1 OpraHUuYECKUX
BEILECTB.

OrnpenensiTe BUAbl XUMUUYECKOU CBSI3U
(onvHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpeiBaTh posib OpraHM4eCKOM XUMUN
B IIPUPO/IE, XapaKTepU30BaTh €€




e J[emoHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpPTraHUYECKHUX BEIIECCTB U MaTepHAIaMH
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpPTraHUYECKUX BEIIECTB MTPU HArPEeBAHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICTTUPOBAHHUE MOJICKYJT
OpTraHUYECKUX BEIICCTB

3HAYE€HHUE B )KMU3HHU YEJIOBEKa,
WJUTFOCTPUPOBATH CBS3h C APYTHUMHU
HayKaMHU.

HabmronaTth 1 ONMCHIBATh
JIEMOHCTPAIIMOHHBIC OIBITHL; IPOBOIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MPaKTHYECKUE PabOTHI

Hroro no pazneny

Pa3znen 2. YrieBoaopo/bl

2.1 | IIpenenvHbIe
YTIEBOAOPOIBI —
AJIKaHbI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
MIPOCTENIINE NTPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOPEHUS),
Hax0XJICHUE B IPUPOJE, IOIYYEHNE U
IPUMEHEHUE

2.2 | HenpenesbHbIe
yIJIEBOJOPOIBL:
QJIKEHBI, AJIKAJUEHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUN psAsl. DTUIIEH —
MPOCTEUIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKrue 1 XMMUYECKHE CBOWCTBA
(peakiuu ruIpupoOBaAHHS,
raJlOr€HUPOBaHMUS, TUApATALUH,

PackpbiBaTh CMBICIT N3Yy4aE€MbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLICHUN OPTraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIUKY
JUISL COCTABJICHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIIEHHON ) POPMYJT OpTaHUIECKUX
BEILECTB.

YcranaBauBaTh NPUHAMJIEKHOCTD
BEILECTB K ONPENEICHHOMY KJIacCy




OKHCJICHHUSI U TTOJTUMEPHU3aIliN )
Hax0XJICHUE B IPUPO/IS, TTOTYyUECHUE U
MIPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u
MeTWIOyTaaueH- 1,3, XuMmuueckoe
CTPOCHHE, pEaKIUs MOJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MIPUPOHOTO U CUHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

ANKHWHEIL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PSII.
ALleTUIIEH — NPOCTEUIIAN
MPEJCTABUTEINh AJIKUHOB: COCTAB,
XUMHUYECKOE CTpOoeHUE, (PU3NUSCKUE U
XUMHUYECKHE CBOMCTRA (pEeaKIUu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUApaTaliy TOPEHUs ), HAXOXKJICHUE

B IIPUPO/IC, NTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTnyeckue
YTJIEBOLOPOABI

ApeHbl: 6€H30J1 ¥ TOTYOJI, COCTAaB,
XUMHUYECKOE CTPOCHHUE MOJIEKYII,
buznyeckne U XMMHYECKHUE CBOMCTBA
(peaxkuuu raJoreHUPOBaHUS U
HUTPOBAHUS), IOTYUCHHE

U npuMeHeHue. BiusiHue Oensona

Ha OpraHu3M uenoBeka. [ eHeTnueckas
CBSI3b YTJIEBOAOPOJIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensaTs BUAbI XUMUYECKOUN CBA3U
B MOJIEKYJIaX YTJIE€BOJ0POJIOB;
XapaKTEepPU30BaTh 3aBUCUMOCTD
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
yIIeBOAOPOAOB (MeTaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH301a, TOJIyoJ1a).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMH U TTOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUii C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (POpMYII.




2.4

[Ipuponnsie
MCTOYHUKHU
YTIIEBOJIOPOIOB U HX
nepepadboTKa

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
raszel. HepTh 1 €€ mpoucxoxaeHue.
Crioco6s1 iepepaboTku HeDTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTku HedTH, UX TPUMEHEHHE
B IIPOMBILLJICHHOCTH U B OBITY.
KameHHbI yroiab U IPOyKTHI €r0
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e J[emoHCTpanuu:

— xosutekuun «HedTe» u «Yrosby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBD».

e JlaGopaTopHBIE OIBITHI:

— Ka4EeCTBEHHOE OIPEACIICHUE yTiepoia
Y BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX;
— O3HaKOMJIEHHE ¢ 0Opa3lamMu
IJIaCTMAcC, KAy4YyKOB M PE3HHBI;

— MOJIEJIUPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOAHBIX.

e [IpakTueckue paboOThI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBOKWCTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOJIHBIN Ta3, Yrodib), CIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE
MIPUMEHEHUE TTOJTYYaEeMbIX TPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBE/ICHUE,
HaOJIIOICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (J1a0OPaTOPHBIE OMBITHI U
MpaKTUYECKUe paboThI).

CrnenoBath npaBuiiam 0e30macHoOM
paboThI B IabopaTopuu

MIPU UCIIOJIb30BAaHUU XUMHUYECKOM
MOCY/IbI U 000PYIOBAHMUSI, & TAKKE
npaBujIaM OOpalleHus ¢ BEIIeCTBAMU

B COOTBETCTBUU C HHCTPYKIHUSIMU
BBITIOJIHEHUS JJTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padOT MO MOJYUYECHHIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaTsl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JieJaTh BBIBOJIBI HA X OCHOBE.
[IpoBOIUTH BEIYHMCIICHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(GbopMyJIbl OPraHUYECKOro BEIlEeCTBa,
110 YPABHEHUIO XUMUYECKOHN peaKIuu.




e Pacué€rHble 3a/1aun:

— OMNpENIENIEHNE MOJIEKYJIIPHON
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB;

— Ppacu€Thl IO YPABHEHUIO XUMUUYECKOM
peakiuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBJISITH CBOIO TO3HABATEIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEATETbHOCTH

Hroro no pazneny
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Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coeInHeHHst

3.1

Crouptel. @eHoa

3

[IpenenbHble OTHOATOMHBIEC CIIUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTajlaMH, TaJJOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3MOJIOTHUECKOE ACHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIUPTHI: STUICHTIMKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3NIECKUE U XUMUYCCKHUE CBONCTBA
(B3auMoOIeMCTBHE CO ICTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOTOAQTOMHBIE CITUPTHI).
du3NO0I0ru4ecKoe JeicTBIE

Ha opraHu3M uenoBeka. [I[pumenenue
JIMLEPUHA U STUJICHTIIUKOJIS.

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATHUM (BBISIBJISIT UX XapaKTEPHbBIC
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

IIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIEHUN OPraHUYECKUX
COEIMHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaII¢HHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcranaBiauBaTh NPUHAAJICKHOCTD
BEILECTB K OMNpPEIeIEHHOMY KJIaccy
10 COCTaBY U CTPOEHHUIO, HA3bIBaTh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MIPUBOJUTH TPUBHAIbHBIE HA3BAHUS




®enois. CTpoeHHE MOJIEKYJIBI,
¢u3nveckue u XUMUYECKHe CBOWMCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢dusnonoruueckoe aecTere

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJpaeruasl.
KapOoHOBbIE KUCIOTHI.
CrnosxxHblie 3¢upsl

Anpaeruapl: GopMaIbACTHA U
alleTalbJerul], XkMUUECKOE CTPOCHHE,
¢u3znyecKkrue 1 XuMUYECKUE CBOMCTBA
(peakuuu OKHCIIEHUSI K BOCCTAHOBIICHHUS,
KauyeCTBEHHbBIE PEAKIIMH ), TIOJTYUEHHUE U
IPUMEHEHHE.

OIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIEC KUCIIOTHI: YKCYCHAasI
KHCIIOTa, XUMUYECKOE CTPOCHHE,
busznyecKkrne 1 XUMHUIECKIEe CBOMCTBA
(oOmime cBoiicTBa KUCIOT, peaKus
ATEPUPUKAIINN ), TTOTYICHHUE U
npuMmeHnenre. CTeapuHOBas U OJICMHOBAS
KHUCTIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KHCJIOT. Mbljia Kak COJIH
BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE TEUCTBUE.

CrnoxHbie 3GUpPbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['niponu3
CII0KHBIX 3GupoB. XKupbl Kak

OTACIBHBIX MPEACTABUTEICH
KHUCJIOPOJICOJIEPKAIINX COCTMHEHHUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEeHHE, (PU3UUIECKHUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEUIIINE
CIIOCOOBI MOTYUYEHHS] TUITUYHBIX
MIPEJICTAaBUTEINICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaipaeruia,
aleTanbIerua, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
L[EJUTIOJI03b1 ); BBISIBIISATh T€HETUYECKYIO
CBSI3b MEXKJly HUMH M TIOATBEPKIATh €€
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIIIUX XUMHYECKUX
PEAKLHI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (POpPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOC
CTPOCHHUE U TPUMEHECHUE )KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUISL AKUBHEICSI TETbHOCTH OPTraHU3MOB.
Oco3HaBaTh ONACHOCTH BO3JACHCTBHS
Ha JKMBBIC OPTaHU3MBbI ONIPEAETICHHBIX
OPraHUYECKUX BEIIECTB, MOSICHATH

Ha IIpuMepax CrocoO0bl YMEHBIIICHUS




MIPOU3BOIHBIC TIUIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. [ MApOIU3 KUPOB

3.3

YraeBoabl

YTIIeBobI: COCTaB, KiIacCH(PUKAITUS
yTI€BOAOB (MOHO-, TU- U
nosiicaxapubl). ['roko3a —
MPOCTEUIIINNA MOHOCAXAPUL:
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
(dbu3nyecKre 1 XUMUUECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccTanoBieHue, OpoxKeHHE
TJIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoseka. @orocunTes. Opykrosa Kak
M30MED TITIOKO3BI.

Caxapo3a — npecCTaBUTENb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
Hax0>JICHUE B MIPUPOJI€ U PUMEHEHUE.
Kpaxmai u nesnmroo3a Kak NpupoHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmania 1
LEJUTI0I03bI, GU3UYECKUE U XUMUYECKUE
CBOMCTBA Kpaxmaja (THIpoIIn3,
KaueCTBEHHAs PEAKIIUSI C UOJIOM).
JKCIEPUMEHTAIbHbIE METObI
M3Yy4YeHMs BellleCTB M UX NpeBpallleHuii:

Y IIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — IPOBEJICHHUE,
HAOII0/ICHUE U OMUCAHNE XUMHUECKOTO
AKCIIEPUMEHTA (J1A00PATOPHBIE OIBITHI U
IpaKTHYECKHE paboThl).

CrnenoBath npaBuiiaM 0€30MaCHOM
paboThI B J1abOpaTOpHUH

IIPU UCHOJB30BAHUY XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
paBuJiaM 0OpaIleHUs C BELIECTBAMU

B COOTBETCTBUU C UHCTPYKLMSAMU
BBINIOJIHEHHS JTAOOPATOPHBIX ONBITOB

U MPAKTUYECKUX PabOoT MO MOIYYECHUIO
Y U3YYECHUIO OPraHUYECKUX BEILECTB.
IIpencraBisATh pe3yIbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUIM
U JeJ1aTh BBIBOJIbI HA UX OCHOBE.
[IpoBOINUTH BBIYHCIICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(GhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKON PEaKIUH.
CaMOCTOSTENBHO MIIIAHUPOBATH U
OCYLIECTBJISATH CBOIO ITI03HABATENBHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE




e JlaGopaTopHBIE OIBITHI:

— TOpPEHHUE CIIUPTOB;

— B3aUMOJICHCTBUE TJIMIIEPUHA

¢ ruapokcuaom meau(Il);

— KAUECTBEHHBIC PEAKLIUH AJIbJIETUIOB
(OKuCTIEHHEe aMMUAYHBIM PAaCTBOPOM
okcuja cepedpa v TUAPOKCHIIOM
menu(Il));

— B3aUMOJICHCTBHUE KpaxMmasa ¢ HOJIOM.
e [IpakTrueckue paboOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e Pacuérnrie 3agauu:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
10 MACCOBBIM JI0JIIM aTOMOB
XUMUYECKUX 3JIEMEHTOB U IO Macce
(00OBeMy) IPOIYKTOB CTOpaHUS;

— PacU€THI IO YPABHEHUIO XUMUYECKON

peakuu

y4acTue B IpyNnIoBoi yueOHOU
JIEATEIIbBHOCTH

Hroro no pazuneny
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Paznen 4. A3oTcoaep:kainiye opraHudecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METWJIAMHH — IPOCTENIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BAThH




C KUCIIOTaMU Y TOPEHUSI ), HAXO0XKICHUE

B MIPpUPOJIe. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OpraHUYECKUE COCTUHEHUSI.
dusnyeckre 1 XUMHUECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TJIMINHA).
brnonornyeckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 NENTUIOB.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuunas, BTOpUYHAS U TPETUUHAS
CTPYKTypa 0elKOB. XUMHUECKHE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JIeHaTypalys, KaYeCTBEHHbIC PEAKIIUN
Ha OEJIKH.

JKCIEePUMEHTAJIbHbIE METObI
U3y4YeHUsl BellleCTB U UX MpeBPAIleHMA:
e JleMOHCTpaIuu:

— JIeHaTypalus OCJIKOB MPU HArPEBaHUU;
— LIBETHBIEC peaklUuu OEIKOB

COOTBETCTBYIOIIME MOHITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPTraHUYECKUX
COEeJIMHEHU.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUJISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON ) POpMYIT OpraHUYECKUX
BEILECTB.

OrnpenensiTe MPUHAIEKHOCT BEIIECTB
K OIPEAEIICHHOMY KJaccy M0 COCTaBy U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BAHUS
OTJEJIbHBIX IIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEACTABUTEINICH a30TCOAEPIKAIIUX
coeIMHEeHU (MeTUJIaMUHa, TJIMIINHA,
OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; MOSCHATH
Ha IpUMepax 3HaueHue OCJIKOB

JUJIsl OpTraHr3Ma YeJIOBEKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOSITEIBHO MJIAHUPOBATH U
OCYULIECTBJISTH CBOIO IT03HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B rpyIIoBoi yueOHO
JEATEIbHOCTH

Hroro no pazneny
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Pa3nean. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM:
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEPU3AIUU, CPETHSIST
MoJeKyJsipHas macca. OCHOBHbIE
METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — MOJIUMEPU3ALUS U
MOJIMKOHICHCALIUS.

[TnacTMaccel (MOJIUATUIIEH,
MTOJIUITPOTIHIICH, TTOJIMBUHUIXJIOPHI,
noaucTupod). HatypasibHblii 1
CUHTETUYECKUE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IMPEHOBBIN ). BoJOKHA: HaTypaibHbIE
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHbIE (A1IeTaTHOE BOJIOKHO,

Bianets n3ydyaeMbIMA XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3Yy4aeMbIX TOHSATUN U IPUMEHSTh 3TU
MOHATHUS TP ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcrnonb30BaTh XUMUYECKYIO CHMBOJIAKY
JUISl COCTaBIICHUSI CTPYKTYPHBIX PopMyIT
BEIIECTB U YPABHEHUN PEAKLINI
MOJIMMEPHU3ALH U TIOTUKOHACHCAIIH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJJACTMACC, BOJIOKOH;, IPUMEHEHNE




BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAJIbHbIE METOAbI
H3y4eHUsl BellleCTB U UX MpeBpalleHmii:
e J[emoHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAYYyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OIHCHIBATh IEMOHCTPAL[MOHHBIHI
AKCIIEPUMEHT

Hroro no pazuneny

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34




11 KJIACC

No
m\

Haumenosaunue
pa3aeaoB U TEM
y4eOHOro npeaMera

KomnnuectBo
qacoB

[IporpammHoOe conepkaHue

OcHOBHBIC BUJIBI ACATEITHHOCTH
00yyaroImmuxcs

Paznen 1. TeopeTruueckue oc

HOBBI XMMHUH

11

CtpoeHue aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUUYECKUX
AJIEMEHTOB

JI.1. MenneneeBa

3

Xumunyeckuii aneMent. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUEeCKUe YPOBHH,
MOypOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anemenTe. OcoOCHHOCTH
pacnpeneneHus IEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJBIITNX TIEPUOIOB. DIEKTPOHHAS
KOH(UTypalysi aTOMOB.
[Iepnoanyeckuii 3aK0H U
[Tepuoauueckas cucteMa XUMHYECKUX
anemenToB 1. . MenneneeBa. CBs3b
NEPUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMUUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHUYECKHUX

AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX

Y CJIOKHBIX BEIECTB 10 TPYIIaM U
nepuojaM. 3HauYCHHUE NMePUOUIECKOTO
3aKOHA U CUCTEMBI XUMUYECKHX
anemenToB .M. MenaeneeBa

PackppIBaTh CMBICT H3y9aeMBbIX
MOHATHUH (BBISIBIISITH KX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBAThH UX
B3aMOCBSI3b.

PackpbiBaTh CMBICI IEPUOUIECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CUCTEMATU3UPYIONIYIO,
OOBSCHUTEITLHYIO M IPOTHOCTUICCKYFO
byHKINH.

XapakTepru30oBaTh dJICKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKUX
AJIeMEHTOB 1—-4 mepuo10B, UCTIOIB3YS
MOHSTHS S-, P-, d-3JIEKTPOHHBIC
opOUTaNH, SHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTH
U3MCHEHUS CBOMCTB XMMHYECKUX
AJIEMEHTOB U UX COEAUHEHUN

10 MePUOoJIaM U Tpymnnam
ITepnoanueckom CUCTEMBI

J. 1. MenaeneeBa




B Pa3BUTUHU HAYKH.
JKCIIEPUMEHTAIbHbIC METOABI
U3y4YCHUSI BeLeCTB U UX MPeBpPallleHU:
e /leMOHCTpauuu:

Buast Tabun «Ilepuonuueckast cucrema
XUMHUYECKUX 3JIEMEHTOB

.. MenneneeBa

1.2

CrpoeHnue BemecTna.
MHuoroo6pa3zue
BEILECTB

Ctpoenue BemecTBa. XMMUYECKas CBSA3b.

Bunbl (koBajeHTHast HEMOJIAPHAs U
MOJIsIpHAsi, MIOHHAsA, METAJUTNYECKas) U
MEXaHU3MbI 00pa30BaHUsI XUMHUYECKON
CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). BogopoaHas cBs3b.
BaneHntHOCTSD.
DIIEKTPOOTPULIATENBHOCTh. CTENEHB
okucyienusi. KaTMOHbBI U aHUOHBI.
BemecTsa MOJIEKYJIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS.

3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tumel KPUCTAIITUYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. KosimuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbIBaTh CMBICH H3y4aeMbIX
MOHSATUH (BBIJIEIATH UX XapaKTePHbIE
MIPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1J11 00BICHEHHSI OTAEIIbHBIX
(aKTOB U SIBJICHHI.

OrnpenensiTe BUJIbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHUSX; TUIl KPUCTALITUYECKON
PEIETKN KOHKPETHOTO BELIECTBA.
Onpenenste BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOANTE BEIYUCIICHUS

C UCIOJIb30BAHUEM MTOHATHUS «MACCOBAS
JI0JI BEILIECTBA B PACTBOPEY.

Bnangets n3ydaeMbIMi XUMUYECKUMHU




Krnaccuduxkaruss HeopraHu4ecKux
coenunenuii. Homenknarypa
HEOPTaHUYECKUX BEIICCTB.
IKCIEPUMEHTAILHbIE METOIbI
U3y4YeHUs BeleCTB U NX MPeBPaLeHUii:
e JlemoHCTpanum:

— MOJIEJIH KPUCTAIUTUYECKUX PEIIETOK.
e PacuéTHble 3a1a4u:

— pacyeThl C UCIOJIB30BAHUEM TOHSTHS
«MaccoBas JI0JI paCTBOPEHHOTO
BEIIECTBA

1.3

XUMUYECKUE
peaxkuuun

Xumnyeckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIIUN B HEOPTaHUYECKON
Y OPTaHMYECKON XUMUU. 3aKOH
COXPaHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALLECHUS SHEPTUU
IPU XUMHUYECKUX PEAKLHAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuy. XMMHYECKOE PaBHOBECHE.
@akTopsl, BAUSIOIIME HA COCTOSTHUE
XUMUYECKOTO pABHOBECHSI.

[Tpunnun Jle [larense.
DIEKTPOIIUTUYECKAS] TUCCOLIHALIMS.
CunbHble 1 cnadbie dnmekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIas,
HEWTpalibHAasl, Ieao4Has. Bogopoausii

MOHSITUSIMHU.
OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOMN PEaKINK OT Pa3InIHBIX
(haxkTopOB.

Onpenensarb XxapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBHCHMOCTH OT BHEIIIHETO
BoznerictBus (puHIn Jle [llaremnse).
CocTaBIsITh ypaBHEHUS peaKIUi
Pa3IUYHBIX TUIOB; TOJIHBIE U
COKpaIlI€HHbIC YPABHEHUS PeaKIuit
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHUSI,
MIPU KOTOPBIX ITH PEAKIINHN HUIYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — POBE/ICHNUE,
HaOJII0/IEHUE U OTIHUCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OMBITHI, TPAKTUIECCKHE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJIHBIX PAaCTBOPOB BEILIECTB, PEaKIIUN
MOHHOTO 0OMEHA, BIUSHUIO PA3TNYHBIX
(bakTOpOB Ha CKOPOCThH PEAKIIHIA.
CrnenoBaTh MpaBuUiiaM MOJIb30BaAHUS
XUMHUYECKOU MOoCy 10 1 1a00paTOPHBIM
000py1I0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl




nokaszareinb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHa B OPTaHUYECKOM U
HEOPTaHUYECKON XUMHH.
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu. [loustue 06 >nmexkTponause
PacILIaBOB U pacCTBOPOB COJIEH.
[IprMeHenne ANeKTPOoIIn3a.
JKCIePUMEHTAIbHbIE METOABI
M3Yy4YeHMs BelleCTB U MX NpeBpaLleHui:
e /lemoHCTpauuu:

— pAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IPUCYTCTBHH KaTaJIU3aTopa.

e JlaGopaTopHBIEC ONBITHI:

— IPOBEACHUE PEAKLINNA NOHHOTO
oOMeHa;

— OIpeAeNIeHHE Cpeibl PaCTBOPOB
BELLECTB C TIOMOIIBIO YHUBEPCAIBHOTO
UHIUKATOPA.

e [IpakTruueckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbix (pakTopoB
HAa CKOPOCTh XMMHUYECKOUN pPEAKIINH.

e PacuérHble 3a1a4n:

— pacyeThl 110 YPaBHEHUSIM XUMHUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACYETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMiCH YPaBHEHUH COOTBETCTBYIOIINX
pCaKIuii 1 J1eaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAWTH BEIYHUCIICHUS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHUCJIC TEPMOXHUMHUCCKHE
pacyEThI

Hroro no pazneny
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Paznen 2. Heopranudeckasi XuMus

2.1

MeTamiel

6

Meramnsl. [losoxxenue metajion

B [lepuoanueckoit cucreMe XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtauioB. O0mme GU3nIecKrne CBOMCTBA
MeTaiioB. [IpuMeHenne meTamios

B OBITY, Npupoie U TexHuke. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HaMnpsHKeHU MeTayioB. O0IIHe CrIOCOObI
noxydeHust metamioB. Kopposus
MeTauioB. CocoObl 3aIuThI

OT KOPPO3HUH.

OO6m1as xapakTepucTUKa METaIOB
rinaBHbIX oarpymnm (IA-rpynma,
[TA-rpynna) Ileprioinueckoil cCUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUIPOKCUIA ATFOMUHUSL.

OO6m1as xapaKTepUCTUKa METAJIJIOB
no6ouHbIX oarpyni (b-rpymnm)
[Tepuoauyeckoil CHCTEMbI XUMHUYECKUX
3JIEMEHTOB: M€Jlb, LIMHK, XpPOM, KEJE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHU/IBI, COJIN).
JKCNepuMeHTATbHbIE METOAbI
H3Yy4YeHHs BellleCTB U MX NpeBpallleHUI:

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBIJIETSATH UX XapaKTEPHbBIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHSITHUS
IIPY ONKMCAHUK COCTABA U CTPOECHUS
BEILECTB, JI1 O0BICHEHUSI OT/ACIIbHbBIX
(aKTOB U SIBICHHIA.

OOBICHATH 001IHE 32aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB JIEMEHTOB —
METAJIOB U UX COCIMHEHUM C YUETOM
CTPOEHHUS UX aTOMOB U IIOJIOKECHUS

B [lepmoanueckon cucreme
XUMHUYECKUX IJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOWCTBA METAIJIOB, UX
BOKHEUIINX COCTMHEHUMN, TTOATBEPKAast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIUX XUMHUECKHUX
peaKuii; MPUMEHEHUE METAJUIOB

B Pa3NUYHBIX 00JIACTIX, a TAKKE
MCMOJIb30BaHUE UX JJISI CO3JaHUS
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTUH.

OnuchiBaTh CIOCOOBI 3aITUTH METAJIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-




e /lemoHCTpanuu:

— KoJIeKIMs «MeTasuibl ¥ CILIaBbD.

¢ JlaGopaTOpHBIC OTIBITHI:

— B3aUMOJICHCTBUE TUAPOKCH]IA
AITIOMHUHUS C pACTBOPAMU KHUCIIOT U
HIeJI0YeH;

— Ka4ECTBEHHBIC PEaKITMU Ha KATHOHBI
METAJLJIOB.

e [IpakTnyeckue paboThI:

Ne 2. Pemenue skciepuMEHTaIbHBIX
3a/1a4 1o TeMe «MeTaby.

e PacuéTHEle 3agaun:

— pacydeTbl Macchl (00beMa, KOJTUYECTBA
BEIIECTBA) MPOYKTa PEAKIUH, €CIIU
OJIHO U3 BEIIECTB JIaHO B BUJIE pacTBOpa
C OMPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAaHOBUTENbHBIX PEAKIIUN
IOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OaslaHca 3TUX PEaKIIUi.
[TpoBoauTh peakuum,
MOJITBEP K IAIOIIUE XaPAKTEPHBIE
CBOMCTBA M3y4aeMbIX BEILLECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TO3HAHUS — MTPOBEICHUE,
HAOJII0/ICHUE U OTTHUCAHUE XUMUYECKOTO
IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

[IpencraBisTh pe3ysbTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1eiaTh BEIBOABI HA UX
OCHOBE.

CrnenoBaTh npaBuUiiaM MOJIb30BaHUS
XUMHUYECKOU MOoCcy 10 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BBIYUCIICHHS

[0 YPAaBHEHUSIM XUMHUYECKUX PEaKLuil.
CaMOCTOSATENBHO TUIAHUPOBATh U
OCYILECTBIISITH CBOIO IO3HABATEIHHYIO




JIEATEIIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JIEATEIIbBHOCTH

2.2

HemeTamisl

Hemetamnebl. ITooxxeHne HEMETaIOB
B [lepronyeckoil cucteMe XMMHUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3nYeCcKre CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHUS HEMETAIIOB (Ha IpUMepe
KHCJIOpO/a, cephl, pocdopa u yriaepoaa).
XHUMMYECKHE CBOMCTBA BAXKHEHUIITNX
HEMETaJJIOB (TaJOTeHOB, CEphI, a30Ta,
docdopa, yriaepoia u KpeMHUS).
OKcuapl HEMETAIOB.
Kucnoponacoaepxaiiye KAcioThl.
Bopopoausie coennHeHus

HEMETAJIOB.

JKCIePUMEHTAJIbHbIE METObI
U3Y4YeHHUs BeleCTB

U UX MPeBPaLlleHU

e J[eMOHCTpauuu:

— 00pa3Ilsl HEMETAIOB;

— B3aUMO/JICHCTBUE MEJIU C a30THOM
KUCJIOTOM pa3JINYHON KOHUEHTPALUY.

e JlabopaTOpHBIEC OTIBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTHOH aMMOHHS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBIJIEIATH UX XapaKTePHbIE
MPU3HAKH) U IPUMEHSITh 3TU MOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JIJIs1 0OBSICHEHUS OTACIBHBIX
(aKTOB U SIBICHHI.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3BMEHEHHUH CBOMCTB HEMETAJJIOB U UX
COEIMHEHU C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHS

B [lepronnueckoi cucreme
XUMUYECKUX DJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAILIOB, UX
BOKHEUIINX COCTMHEHUM, TTOATBEPKAast
ATO OMKCAaHUE MPUMEpPaMH YPaBHEHUMN
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuu.

XapakTepu3oBaTh BIUSHUE HEMETAIIIOB
U UX COCIMHEHUI Ha KUBBIC
OpraHU3Mbl; OMTUCHIBATH TPUMEHEHUE

B PA3JIMYHBIX 00JIACTSAX MPAKTUICCKOM
JEATEIIbHOCTH YEJIOBEKaA.




o [IpakTHueckue paboOTHI:

Ne 3. Pemienue skcriepuMeHTATBHBIX
3amad mo reme «Hemerasmiby.

e Pacu€rnble 3anaum:

— pacueThl MacChl BEIIECTBA

W 00beMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU
00BbEMY OJHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; PACUETHI MACCHI
(o6Bbema, KOJIMYEeCTBa BEIECTBA)
MPOAYKTOB PEAKINH, €CITH OTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpraHUYECKUX
BEIIECCTB

Heoprannueckue n oprannueckue
kuciaoThel. Heopranmueckue u
OpraHuyYecKre OCHOBaHUsA. AM(OTEpHbIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUEeCKasa CBI3h
HEOPTraHWYECKUX U OPraHUYECKUX
BCILICCTB

ITonrBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSA3H MEKY
HEOPTaHUYECKUMH BEIECTBAMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMHYECKHX
peaKuuil.

PackpbIBaTh CyIIHOCTH OKUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX PEaKLIUi.
[IpoBoauTh peakuuy,
ITOATBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOILIME B BOJIHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [I03HAHHUS — IIPOBEJICHMUE,
HaOJI0ICHUE U OITMCAaHUE XUMUYECKOTO
HKCIIEpUMEHTA (IEMOHCTPAlMOHHBIE U
71a00paTOPHbIE ONBITHI, MTPAKTUUYECKHE
paboThl).

IIpencraBiATs pe3yabTaTsl
XUMHUYECKOTO 3KCIIepuMeHTa B (hopme
3aIIMCU YPABHEHUM COOTBETCTBYIOINX
peaklMii U JenaTh BBIBOJBI HA X
OCHOBE.




CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOM MOCY10M U 1a00paTOPHBIM
o0opyI0BaHUEM.

[IpoBOINUTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKIIHII.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYULIECTBJISTH CBOIO [T03HABATEIIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOM
JeATEITbHOCTH

Hroro no pazneny 17
Pa3nen 3. Xumus v :KU3Hb
3.1. | Xumus U KU3Hb 4 Ponb xumun B obecriedeHuu PackpbIBaTh poJib XUMUU B pELICHUU

3KOJIOTUYECKOU, SHEPreTUIECKOU U
MUIIEBOM 0€30MMacCHOCTH, Pa3BUTUU
MeauuuHbl. [ToHITHE 0 HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIIUAINAX TPOMBIIIIIEHHOTO MOJTYYEHUS
BOKHEUIIMX BEIIECTB (Ha MpUMepax
MIPOU3BO/ICTBA aMMHUAKA, CEPHOMN
KHCJIOTHI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MAaTEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
310pOBbE YEJIOBEKA; ITPaBUJIa
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX U
AKOJIOTHICCKUX MTPOOJIEM UeJI0BEUECTBA,
OMKCHIBATH OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMHUCCKOW HAYKH U
TEXHOJIOTHH.

[TpumensTh paBmiIa 6€30MacHOTO
oOpallieHusI ¢ BEIIECTBAMH,
HCITOJIb3yEMBIMH B TTIOBCETHEBHOM
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepeKeHus 3I0pPOBbsI U OKPYkKarolen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(omacHOCTh) BO3JICHCTBUS HA KUBBIE
OpraHU3Mbl ONIPEIEICHHBIX BEIIECTB
cMbica nokazarens [JIK, mosicHaTh




IpernaparoB; MNpaBuiia 0€301acHOTO Ha MPUMEpax CrocoObl YMEHBILIECHUS U

WCIIOJIb30BaHUs MPerapaToB ObITOBOM MPEIOTBPALIECHUS UX BPEIHOTO
XHUMMHU B IIOBCETHEBHOM KN3HU. BbITOBAsT | BO3AECTBUA.
XUMHUYECKasi TPaMOTHOCTh AHanuM3upoBaTh U KPUTUUYECKHU

OIICHUBATh UH(POPMAIIHIO, CBA3AHHYIO
C XUMHYECKIMHU TIPOIECCAMU U UX
BIIUSIHUEM Ha COCTOSIHUE OKPYXKaIolen
Cpeabl.

Hcronp30BaTh MOMTyICHHBIC 3HAHUS U
npeacTaBieHus o chepax
NeATeTLHOCTH, CBSI3aHHBIX C HAYKOU 1
COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK
OCHOBY JJISI OPHCHTAIINH B BHIOOPE
cBoel Oymymiel nmpohecCHOHAIBHOM
NeSTeTLHOCTH.

[IpuaUMAaTh yyacTre B 00CYKICHUN
po0JIeM XUMHUYECKON U AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBAThH
COOCTBEHHYIO MO3UIIMIO IO MpodeMe u
npeaiaraTh BO3MOKHBIC ITyTH €€
peIIcHUS

Wroro o pazaeny 4

OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME




