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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBbIX ToNoXkeHni «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Pabouass mporpamma y4eOHOro Kypca IO XMMHUHU COCTaBJI€HA Ha OCHOBE
OenepanbHOoro 3akoHa «O0 obOpa3zoBanuu B Poccuiickoit ®denepanum» oT
29.12.2012 Ne273 @3, B cooTBeTcTBUU C 0OHOBJIeHHBIMH DPI'OC OOO, nHa
OocHOBe Tporpammsbl 1o xumuu it 10-11( Ga3oBbIil ypOoBEHB) KJIAaCCOB aBTOpA:
O.C. I'abpuensH, ocHOBHOM oOpazoBarensHoil porpammbl MKOY COIII Ne6 c.
OKTS0pHCKOT0, MOJIOKEHUS 0 paboyel mporpaMmMe mneaarora.

OcCHOBY TOJXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ielt cTpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
collep KaHMs, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, NPUCYIIHUX
HEJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKKe OJKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPeHETro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHsS», COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENESieHbl B
nporpaMmMe MO0 XMMHUM C Y4YETOM CHEUUM(PUKA HAYKHM XUMHUH, €€ 3HAYEHUs B
MO3HAHUU TPUPOJLI U B MaTEPUAIbHOW KU3HH OOIIECTBA, a TaKXke C y4ETOM
Oo0mMX 1enell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmero oopazoBanus B Poccuiickoit denepanuu.



XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyr poJib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABIEHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IHHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (hOopMHpYyeTCs B XMMUU Ha OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThI0 MHUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W >KM3HUM KaxI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJiEHa Ha pEIICHUE
rJI00QIBHBIX MPOOJIEM YCTOMYMBOIO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HeoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B IKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  Kypchl —
«Opranuyeckas xumus» u «OOmas W HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBl 3HAHUW NPU U3YYCHUU
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOopraHuyeckas XuUMHus» cQopMupoBaHa B MporpaMMme MO XHUMHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONPENETEHHBIX
TEOPETUYECKUX YypOBHSIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  IJIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuu BeunlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHUN. B Kypce OpraHM4eckod XUMHUHU MOJYy4arOT pPa3BUTHUE
c(hOpMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIEro 0Opa3oBaHUs NEPBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKUu.



[lonq HOBBIM yrjaoMm 3peHusi B ImpeameTe «XuUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTcs M3yUYCHHbIH Ha YpPOBHE OCHOBHOrO oOIIero o0pa3oBaHUsA
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUS» O00ydaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
MEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHEe (QYHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaxX M NMPUMEHEHHUH, A TAKKE O XUMUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JjonoyiHdgercs B Kypcax 10 m 11 xmaccos
AJIIEMEHTAaMHU COJACpKaHMsI, UMEIOUMMH KyJIbTYPOJOTHYECKHM W NPUKIATHON
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHUMAaHUIO B3aUMOCBSI3U XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIHbHONM M MPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, peleHus MWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a7au. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  W3YYEHHMs] OpPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHUS
bunocockux MaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro U
OpraHMYEeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SIBICHUA IyTEM OSKCIEPUMEHTA M
pellieHusT MPOTUBOPEYMH MEXAy HOBBIMH (akTaMM U TEOPETHUECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU 3KOJOTHUUYECKUX Mpobiiem, a
TaKxe MpoOJeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAIIOB.

B mnaHe pemieHuss 3agad  BOCHHUTAHMSA, PAa3BUTUS M COLMAIM3ALUU
oOyJaroluxcs MPUHATBIE NPOrpaMMON MO XMMHH TOAXOAbI K OIMpPEIEICHHIO
COJlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpOBaHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIMUX 0a30Bo€ 3HAYEHUE IS
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs NpoOsieM, MOWUCKa, aHalu3a H
00paboTKu nHGOpMaAIUU, HEOOXOAUMBIX JUJIsI IPUOOPETEHHS OTbITa MPAKTUYECKOM
U HCCIIE0BATENbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICTICHUH



COJIEPKATEIIBHOM XApPAaKTEPUCTUKM LIeJIed H3Y4CHHUS MpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIULMOHHO IMPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HayKu Kak 0OJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJMYECKOW TOYKHM 3PEHUS TAKOM MOJIXOJ K ONPENENICHUIO LENed U3y4eHHS
IIPEMETA SIBJISIETCS BIIOJIHE OIIPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMHU LEISIMU H3y4Y€HUs INpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIYEBbIE MOHATHUS, (PyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W INOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C MCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX Il HpHOOpEeTEeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHMI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsany ¢ atum, copepkaTenbHas XapaKTEepUCTUKA LIEJIEW U 3a1a4 U3YUYEHUs
IpeaAMeTa B IPOrpaMMe 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMHU B CHCTEME CpeaHero oodmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblled CTeHNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUUECKOM KOMIIOHEHTE COJep)KaHus OOydueHHus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30oBaTEIbHOW OpraHu3aliy, BJIaJCIOIIEro He
HA0OpOM 3HaHUN, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CcHoco0amMu u
YMEHUSMH aKTUBHOTO IMOJIYYEHHS 3HAHUU U NPUMEHEHUS UX B PEAJbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1ay.

B cBf3M C 3TUM 0IpU U3YYEHUM NpeaMeTra «XHMHS JIOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJa4H, Kak:

ajanTamys 00y4aroluxcsi K YCIOBHSIM JWHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITENILHOMY HMPUHATHUIO IPAMOTHBIX
pelICHU B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsIX, CBA3AHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCs KJIHOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB



NEeATEILHOCTH: PEIICHHS MPpoOJeM, IMOMCKa, aHanu3a U 00pabOTKU MH(POPMAIIUH,
HEOOXOJMMBIX JUISI TPUOOPETCHHUS OIbITa ACATCIBHOCTH, KOTOpas 3aHUMaeT
BAXHOC MECTO B IIO3HAHWM XHMHH, a TaKKe JUIT OIEHKH C TIO3UIUH
HKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE ITO3HABATCIIBHBIX HWHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTEIHLHO MPUOOPETaTh HOBHIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHONU WH(POPMAITH XMMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0JII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIICHHOCTH XWMHUH, €€ BaXKHOW POJM B PEHICHHH TJI00ATBHBIX MPOOJIEM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOAC M CBOEMY 3I0pPOBBIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCITIOJIb30BAHUS TOJYYCHHBIX 3HAHMHW JUIS TPHHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYECKUMU SBIICHUSMH.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAayYHBIC
IPEAMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIST U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXHEUIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amMelIeHUsT U TOPEHHs), HAXOXKACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUINTNE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

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

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUUECKUH psijl. AleTuiieH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHeHue. Tomyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMU K
Pa3INYHBIM KJIACCAM.

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

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyY€HUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN M JTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), NpUMEHEeHHe. BomopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOATOMHbIE cHupThl). [lelicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerupl U kemouwvl. DopManbIEeTrUi, alETAIBICTUl: CTPOCHHUE,
busznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kjiacca KUCIOT, peakuus 3Tepu(uKaiim), nojayyeHue U MpuMeHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CrnoxHble >(QUpbl KAk IPOU3BOJIHBIE KApOOHOBBIX KHUCJIOT. I'maponus
cJ10’kHBIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.




VYrneBonpl: coctaB, kjiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKUEe W XHUMHUYECKHE CBOMCTBa (B3aUMOJICHCTBUE C
ruapokcuaom Meau(ll), okmcinenne amMMuavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUM:
MIPOBE/ICHUE, HAOJIOJICHUE U ONHCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BEIIECTB U WX IMPEBpaICHUI:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



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

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

®duszuka: wmaTepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIEeCTBa, (PU3MUECKHUE BETUYHUHBI U SAMHUIIB X U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHMOJIOIMYECKH AaKTUBHBbIE BellecTBa (OENKH, YIJIEBOBI, JKUPBHI,
(epMEHTHI).

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

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

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus] dJEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DINEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

ITepuonnueckuii 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BeliecTBa. XUMHYECKass CBA3b. BHAbl XHUMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnast cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMUHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHWs MACChl BEIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMAYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnunn Jle [latense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3iokKeHUE MEePOKCHIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOJIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHU .



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue guzndeckue cBoiicTBa MeTalioB. CIiaBbl METAJLIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

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

OO6mue crnocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHre MeTalsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THJIPOKCHIA AIFOMUHHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIINM.

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

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuabl JJs 3JIEKTPOHUKHA, HAHOMATEPUANIbl, OPTAHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHus W 3J0pPOBbE 4YEJIOBEKA: IpaBHJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B OBCEHCBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusi MeXNpeOMETHBIX CBA3e€d NOpU  HM3ydyeHUH oOwmed u
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SIBISIONIAXCS
CUCTEMHBIMHU ISl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: Hay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTb, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETHUECKHI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

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

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

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
o0pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI TpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HMIECHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€TOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U HJeaJlaMH POCCHICKOTO Tpa)KJIaHCKOro OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIUYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE Ppe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C(OPMUPOBAHHOCTH ONBITA TO3HABATENBHOM W MPAKTUYECKOW JESITeIbHOCTU
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBa)KEHUS K 3aKOHY U MPABONOPSIKY;

OPEJICTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUIaX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



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

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

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

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

YBOXEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHHUS HAyKU €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHLIX MOTHBOB B TMOJYYEHUU U TMOCICAYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAHUSI IEHHOCTEH 3JI0pOBOTO0 M 0Oe30MacHOro obOpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTHM TpPaBWI WHAMBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COI[MAILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



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

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymiedi mpodeccun W peanm3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

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

HaJIMYUsl PaA3BUTOTO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JESATETbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHMM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIIEHUU TI00ATBHBIX MPOOIEM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOW, MUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCTICUCHHH YCIOBHUI
YCHEIIHOTO0 TpyJa W OKOJOTHYECKH KOMMPOPTHOM IKHU3HU KaXKIOTO YJieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUU 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH MMOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

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

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaXKaroluue
LEJIOCTHOCTh HAyYHOM KapTHMHbl MHUpa M CHEUUPUKY METOJOB TO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIH (DAKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KPUTEPUHM JJs KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

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

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB HCCIICIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MIPEACTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

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

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEl: TMPUMEHATh MEXIpeaMeTHbIe ((usudyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TeMBbI B XOJI€ THAJIOTa W/HUITN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIIHHO I COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIfOPUTM JICHCTBUN TpH
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BHIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpA, POJIM XUMHM B TO3HAHUM SIBIICHUI



npupoasl, B (QOPMUPOBAHUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKUI dJIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0H COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30M1acHOM HCIOJIb30BaHUU BAKHEHIIMX OPraHUYECKHUX BELIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISIBIISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBAa, CTPOCHHUS U MTPEBPAILICHUI OPTraHUYECKUX COETMHEHM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEUIECTB JI WJUIIOCTpPAlMU X
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIE)KHOCTh H3YyYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACTIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), [aBaTh KM Ha3BaHUS [0
cuctematudeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

c(OpPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATHh IIOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [[eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbsi (HE(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MNEPepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHYECKHX SIBIICHUN (HAOII0EHUE, H3MEPCHHE, YKCIIEPUMEHT, MOICIUPOBAHHE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBaHUEM, a TAaKXe MpaBUiIa OOpalleHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XAMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBITIOJHATh XUMHYECKHMA
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, ITOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, MOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1eecoo0pa3Horo TOBEJICHUS B OBITY M TPYJAOBOH JACATEIBHOCTH B IEISAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUS Ha OPraHu3M
YEJI0BEKA,

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

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

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

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBSI3b
(KoBajieHTHas, MOHHAs, METaJUTMYecKas, BOJAOPO/IHAS ), KpUCTAUTMYECKas peiiéTka,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAx), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHHWMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJY4YeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISIBJIATH XApPAKTEPHbIE NMPU3HAKU MOHITHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh M CTENEHb OKHCJICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VMOHHAs!, METAJUIMYECKas), XapakTep Cpebl B BOJHBIX pACTBOpPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepmonnueckoit cucTteMsl
xumuaeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
10 nepuoaaM u rpymnnam llepuonuueckoin cucteMbl XUMHAYECKUX diieMeHTOB []. U.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHUYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMeHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTMMOCTH
peakLuy, y9acTHIO KaTajln3aTopa);

C()OPMUPOBAHHOCTh YMEHHUW COCTABJIATh YPAaBHEHMS DPEAKLMM Pa3IUUHBIX
TUIIOB, TIOJIHbIE U COKpPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 KOHIIA;



cOpPMHPOBAHHOCT, YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOIrO OanaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpunuum Jle [latense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIH MPOBOJUTH BBIYKMCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIO/IaTh TIpaBuia MOJIb30BAHUS XUMUYECKOM
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBHIMIOJHATH XUMHYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENIeHNe Cpebl PAaCTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIlu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyinbdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MIPU OOpAaIlEHNH C BEIIECTBAMHU M JJAOOPATOPHBIM 000OpYA0BaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB,;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3/ICHCTBUS HA KUBBIE OPTAHU3MBI ONPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX TIO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yrieBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 2




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [Ipenmert opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUst OpraHUYEeCKUX
2 coequHenuiit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAIILHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
8 [IpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIICH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

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

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTeapI/IHOBaSI H OJICMHOBAs KHCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMOJIOTHYECKast POJIb KHUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiue npeacTaBUuTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
MMOJIMMEPBI

29

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

30

OO6m1ast XxapakTepruCTUKa a30TCOIePIKAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas nmpoBepouHas pabota

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

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




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

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

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX JIEMECHTOB U MX COCIUHECHHUH I10
rpymiaM U nepuojam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

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




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

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS YHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

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

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

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

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

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




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTaIoB

16

17

18

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

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

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

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
UX COCIMHEHNH

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




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

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

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

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

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIIMIIAX TPOMBILIUIEHHOTO MOJIYYeHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpPa, POJM XHMUU B [IO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTMYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOISPHBIA OO0BEM, YIIEpOAHBINH CKETeT,
(byHKIMOHANBHAS ~ TPYINa,  pajguKall, U30Mepus, HU30MEPBHI,
TOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U OE€30MacCHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKUX ¢  OPraHUYEeCKUX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

ChopMupoBaHHOCTh YMEHHMM BBIABISATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHNYECKUX COSTMHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYI) CHUMBOIUKY
JUISE  COCTaBIICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATb MOJACIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB TSI WJUIIOCTPpALMU HUX XUMHUYCCKOIO U MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa niast oObscHEeHUs
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaerua, aneTaibAerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJIso3a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nuecKkne W XWMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTaBUTEIICH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METAHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaibIeTul,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTIEBOJOPOAHOTO CBHIPhs (He(PTh, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKu

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONoJeHUE, U3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpALICHUS] OPTAaHUYECKUX BEIIECTB [IPH HArPEBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA UCXOIHOTO BEIIECTBA WIIN
MPOJYKTa PeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHaJIN3UPOBATH
XUMHUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHUH COOJIO/IaTh TMpaBUia IKOJIOTHYECKU
1enecoo0pa3Horo MoBeNEHUss B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpebl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS HAa JKHMBBIE OPTraHU3MBI
oTnpeAeNéHHBIX OPraHWYeCKUX BELIeCTB, MOHMMAas CMBICI MOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 0opa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiy HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
UIEKTPOIIMTUYECKAs  JUCCOLMALUSA, OKHUCIMTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopmMupoBaHHOCTh yYMEHUW BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMETOB

13

14

Brnanenue OCHOBHBIMHM METOAAMU HAy4YHOrO MO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmIOAeHWe, W3MEpEeHHue, JKCIIEPUMEHT,
MOJIEJINPOBAHNUE)

ChopMupoBaHHOCTh YMEHHI OMpENENATh BaJCeHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBsS3M  (KOBAJIGHTHAs, HWOHHa,
MeTaJT4ecKasi, BOAOPOHAs) B COCAUHEHUSIX, TUIl KPUCTAITHUECKON
PEHIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAsi, MOJIEKYJIsIpHAsi, MOHHAs,

MeTaJUTHYeCKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep CpPeabl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCTMHEHUI

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCU(UUIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BEIIECTB, TeIIOBOMY J(h(]eKTy peakiuu, HW3MEHEHHUIO0 CTereHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYaCTHIO

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

PacTBOpaAxX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBATh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHMH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JICUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKass XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepronnueckoi
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATUS  «S-, P-, O-2JEKTPOHHBIC OPOUTAINY, <«IHEPTETUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUHEHHMI MO MEpUoJaM W rpynmnam

[Iepnonnueckoii cucteMsl XuMudecKnx 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  TIE€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYECKUMHU  BEIIECTBAMM € IIOMOLIbIO  ypaBHEHHH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaxunﬁ

2.4

ChopmupoBaHHOCTh ~ YMEHMIl  yCTaHaBIMBaTh  NPUHAAJIE)KHOCTh

HEOPraHMYECKHUX BELIECTB MO MX COCTaBy K OMpENENIEHHOMY Kiaccy




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

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

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYI) CHUMBOJHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEMIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHAK, Trami€Has W3BECTb, HErami€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMMCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOATBEPKAaTh  CYIIECTBOBAHHE  TE€HETUYECKOM  CBA3M  MEXKAY
HEOPraHUYECKUMHU BEIIECTBAMHU c TTOMOIIIBIO yYpaBHEHHI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHIATH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKOM peaklu, peaKkIud HMOHHOTO OOMeEHa,
KaueCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS, peIlIeHHE SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Metambl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

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

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCYI0M M JIabOpaTOpHBIM OOOpYAOBaHUEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cPOpMHUPOBAHHOCTH MPEACTaBIECHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh TPEICTABICHUNH O XWMHUUYECKOW COCTABIISIONIEH

eCTeCTBeHHOHaY‘{HOﬁ KapTUHbBlI MHpa, pPOJIM XUMHU B TMO3HAHWUU




3.2

3.3

SBIIGHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (YHKIHMOHAJIBHOM T'PaMOTHOCTH, HEOOXOAMMOW IS
pEelICHUs TPAKTHYECKUX 3a/lad H IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIECHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH yYMEHUHI KPUTHYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HMH(OpMaIMio, MOJy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHMH COONIOJATh MIPaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH JAEATEIBHOCTH B
LEeSIX COXPAaHEHHUs CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHOMN

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblic nokasarens [1/IK, noscHsaTs
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MIPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAaHUEM TMOHSITHUSL «MaccoBasi JI0Ji1 BEIECTBAa B PAacTBOPE»,
O0OBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wih 00BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMU BEIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

11

[Ipenmer opraHnyeckod XHUMHHU: €€ BO3HUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
MOJyYEHUU HOBBIX BEUIECTB M MaTepHUAIOB. TeopHs CTPOEHUS OpPraHUYECKUX

coequHennit A.M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

1.3

2.1

CtpykTypHBlE (OPMYIBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XHUMHUUYECKast CBA3b B OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIE M KpaTHBIE

cBs3u. [IpencraBiienue o kKinaccupuKai OpraHUdYeCKUX BELIECTB
HomeHnknarypa opraHMyeckuX COEAMHEHHMH (cucTeMaTuyeckas) U TpUBUAJIbHBIC
Ha3BaHUS BaAXKHEHIITNX HpCIICTElBPITGJIGfI KJIaCCOB OPraHN4CCKUX BCUICCTB
VYri1eBo10pObI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psa. MeTaH u 3TaH — nmpocTeimune
MPE/ICTaBUTENN alIKaHOB: (U3MUECKHMEe M XUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaxXOXJACHUC B IPHUPOACL, ITOJTYYCHHUE U TPUMCHCHUC

2.2

2.3

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJOTMYECKMH psAla. DTUIEH M NPONWIEH —
IpOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (M3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakuu THJIPUPOBAHUS, TallOTEHUPOBAHUS, THApAaTalldM, OKHUCICHHUS U
MOJINMEPU3AIIH ), TOJyYE€HUE U IPUMEHEHHE

Ankanuensl: Oyraguen-1,3 u MetunOyranueHn-1,3: cTpoeHue, BaxkHeWIIHNe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydueHne cMHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

2.5

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN pssl. AICTHICH —
MPOCTEHIINI TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMHYECKHE CBOWCTBA (peaKkluy TUAPUPOBAHUS, TAIOTCHUPOBAHMS, THIPATAIINH,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

Apenbl. beHzon: cocraB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS), MOIy4YeHUE U NpuMeHeHue. Tomyout:
coCcTaB, CTpoeHue, (usmueckue ¢  XHUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpPUMEHEHHE. TOKCHUYHOCTH
apeHOB. ['eHeTHuyeckas CBSI3b MEXAY YIVIEBOJAOPOJIAMH, MNPUHAICKAIIUMU K

Pa3IMuYHBIM Ki1accaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHEIii ra3 v momyTHRIE HEPTIHBIE

ra3el. Hedptp u e€ mpoucxoxaenune. CriocoOsl mepepabOTKu HePTH: MeperoHka,




KPEKUHT (TepMHUYECKUH, KaTanuTudeckuil), muponus. [IpomaykTsl mepepaboTku
He(pTH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH ¥ B ObITy. KameHHBI yromas u

MIPOJYKTHI €T0 NMepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANHCHUA

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTpOoeHHE, PU3NIECKUe
U XUMHYECKHEe  CBOWcTBa  (peakuMM C  aKTUBHBIMU  MeTajlllaMu,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMHM CIIUPTOB. JlelicTBME METaHOJIa U 3TaHOoJIa Ha OpraHu3M 4eJOBEKa.
MHoroaroMHble CIUPTHL. ITUICHIVIMKOJb U TIUIEPUH: CTPOCHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO  WICIIOYHBIMH  MeETaJlaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

3.2

@deHoNI:  CTpOEHUE MOJCKYJbl, (U3WYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue dpeHomna

3.3

3.4

AHLHGFHHBI N KCTOHBI. CDOpMaJII)I[eFI/IIl, ancTajibACrua: CTpocHue, (1)I/I3I/I‘-ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKL{I/II/I OKHCJICHHA WM BOCCTAHOBJICHHA, KAYCCTBCHHBIC

peaKI_II/II/I), IMMOJIYYCHHUEC U ITIPUMCHCHUEC

OnHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHl. MypaBbUHas U YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3HUeCcCKre U XMMUYECKHe CBOMCTBa (CBOICTBa, o0Imue AJis
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CTeapI/IHOBaSI MU OJICMHOBad KHCJIOTBI KaK NPCACTABUTCIIN BBICIIHUX Kap6OHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIEeHCTBHUE

3.5

3.6

Cnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYraeBosl: cocTaB, KiacCU(UKAILUSA YIIeBOAOB (MOHO-, M- M IOJUCAXapubl).
I'moko3a — mpocredmmii MoOHOcaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
bu3ruecKre 1 XMMHUYECKHE CBONCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHeE,
OpOKeHHME TIIOKO3bl), HAaXOXJEHHUE B MpPHUPOJE, NMPUMEHEHHE, Ouoyornyeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
npupoaHble nojauMmepbl. CTpoeHHe KpaxMmana W LeToj03bl. Puznyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THIPOIN3, KAUeCTBEHHAs PEAKILMsI C HOI0M)

A3o0TcoepKalliie OpraHnyecKue COeIUHEHUS

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuYecKue coeauHeHus. PHu3nuecKkue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe INMIMHA). buojormueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI




4.2

benkn kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuynas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaH4€CTBCHHBIC pCAKIIUKU Ha Oenku

BBICOKOMOJICKYJ'IHPHBIG COCOAUHECHUA

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINH, CPEAHSISI MOJIEKYIIpHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAUHEHUNH —

noJImMepurs3aluAa U NOJUKOHACHCAIUA

5.2

OKCllepUMEHTAJIbHBIE METOJbl M3yYEHUS BELIECTB U HUX IPEBpPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

13

14

1.5

XUMHUYECKUH 37IeMeHT. ATOM. Slapo aToma, W30TOMBl. DJIEKTPOHHAS 00OJIOUKa.
DHepreTHYecKue YpOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, U-371€eMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHAS KOH(UTYpalHsi aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3iueMeHTos 1. 1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XUMHUYECKHUX OJIIEMEHTOB U
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM W IMepHoJaM.

3HaueHHUE NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

Ctpoenne BemniecTBa. XHMHUYECKas CBS3b. BHIBI XMMHUYECKOW  CBS3H
(koBajieHTHAsT HEMOJISIpHAST W TOJSpHAs, HWOHHAs, MeTandeckas). VIoHBI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHoCTh. DnekTpooTpULIaTENbHOCTh. CTENEHb OKUCIIEHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THUIMBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEUICCTB OT TUNA KpUCTAUIM4eCKOW pemerku. IloHsTHe O AMCIEpPCHBIX
cucremax. VICTUHHBIE M KOJUIOMAHBIE PAacTBOpbl. MaccoBasi JOJsl BEILECTBA B

pacTBope




1.6

Knaccugukanus Heoprannyeckux coenneHnit. Homenknarypa HeopraHuyeckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IMPEBPALICHUA SHCPIUU TP XUMHYCCKUX PCAKIUAX

1.8

1.9

1.10

1.11

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

OObpatumble peakiuu. XuUMHYECKoe paBHOBecue. DakTOphl, BIUSIONIME Ha
cocrosiHue xumuueckoro pasHosecus. [Ipunmumn Jle [llarense

Dnexktponutuyeckas aucconuanus. CuinbHble M cialbie 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHasA, HEUTpalbHas, [IeJI0uHas. Peakiiy HOHHOTO

oOMeHa

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

2.2

Hewmeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBI,
dbocdopa u yriepona)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHoB, Cepbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COEAMHEHUH  (OKCHJOB,
KHCIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOIHBIX coeanHeHwit). [IpuMeneHue

Ba)KHEHUIITIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

2.4

Meramnsl. Ilonoxenne meramwioB B Ilepuogudeckol cucTteMe XUMHYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢puszndyeckue cBoiicTBa MetamioB. CIiiaBbl METAJJIOB.

DIEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJIOB
XWMHYECKHUE CBONCTBA BAKHEWINIMX METAJUIOB (HATPWUM, KalWi, KaJbIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKeJie30, MeIb) U WX coeauHeHuid. OOmme

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1accaM

3.1

XUMUS U )KU3Hb

Ponp xumMum B 00€CIEUEHHHM JKOJOTHYECKOW, SHEPreTUYeCKOW M THIIEBOI
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IOHATHE O HAYYHBIX METOJaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKIIUNA

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBINUIEHHOTO MOTYYEHUS

BOXHEHIIMX BemecTB. YenoBek B MHUpE BEHIECTB U MATEPHAVIOB: Ba)KHEWIIIHME




CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKLMOHHBIC MAaTEpUalbl, KPacKH, CTEKIIO,
KepaMMKa, MaTepHallbl I JJICKTPOHMKU, HAHOMATEPHUAIIbl, OPTaHMYECKUE U

MUHEpaJbHbIE y100peHus

3.3

Xumus u 3J0pPOBBEC HYCJIIOBCKA: TIIpaBHJIa MCIIOJIB30BAHUA JICKAPCTBCHHBIX
ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpenapaToB OBITOBOM XHMHH

B HOBCGI[HCBHOﬁ KHN3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
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