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HOACHUTEJBHAASA 3AIINCKA

[IporpaMMa 1O XWMHUHM Ha YpPOBHE CpelHEro oO0miero oOpa3oBaHUs
paspabotrana Ha ocHoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparnuuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt  00pa3oBaTENbHOW MPOrpPaMMbl CpeHEro oOmero oOpa3oBaHUs
(®OIT  COO), upencrabienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM ctangapre COO, c¢ yu€trom KoHuenmuu mnpenogaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoil
Qenepanny, peamu3yOIIMX OCHOBHbIE 00Opa30OBATENbHBIE MPOTPaMMBbI, H
OCHOBHBIX IONOXEHUM «CTparernu pas3BUTHA BOCIHTaHUA B Poccuiickoi
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO or
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OINPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCOIUTAHUS U Pa3BUTHUSL OOyUYarOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIM
koHuentyainbHbie TosioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
COJIep)KaHus, pe3yiabTaToB OOy4YeHHs U TpeOOBaHUM K YPOBHIO IOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBJSETCS HEOThEMIIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM HTAallOM pealn3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYPHI
YeJloBEeKa, a TakXKe DJKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHUE
00yyYaroImuXxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs CPeCTBAMU YYEOHOTO
npeaMeTa «XHUMHS», COJEpPKAHUE U TIOCTPOEHHE KOTOPOTO OIPEIEIECHbl B
mporpaMme Mo XUMHH C YYETOM crheluduKH HAyKH XUMHUH, €€ 3HA4YCHUs B
NO3HAHWU TPUPOJLI U B MaTEPUAIbHOW *KMU3HM OOLIECTBA, a TaKXkKe C Yy4ETOM
oOluMX weneldl W MPUHIUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oo1ero oopa3zoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyko pojb B
COBPEMEHHOM HUBUIIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (HOPMUPOBAHKE PAMOHATBHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHME LEJOCTHOTO MPEJCTABICHU 00 OKpY)KaroleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJOBEKa, KOTopoe (OpMHUpPYETCS B XMMHUW Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBSA3U MEXKIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO
TpyJa ¥ JKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTHI HamlpaBl€HAa Ha pEIICHHE
r00anbHbIX TPOOJIEM YCTOWYMBOTO Pa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B coorBercTBMM ¢ OOMMMH TENSIMH W TPUHIMIIAMH CPEIHETO OOIIero
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM JUIsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOIKEHUS
00pa30BaHuUsl B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomumMu  mpeaMera  «XUMHUs»  SBISAIOTCA 0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HeopraHUYEcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO0 HEOPraHWYECKOW XMMUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOM CHUCTEMbl 3HAHUW MPU U3YYECHUHU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHu4eckas XuMus» cQopMupoBaHa B MPOTpaMME IO XHMMHUHU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K HW3YyUYCHHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce€ OpPraHMYeCKOM XWMHUH BEIECTBA
paccMaTpHUBAIOTCS. HA YPOBHE KJIACCUYECKOM TEOpPHUHM CTPOCHUS OPTraHUYECKUX
COCMHEHUN, a TaKXXe Ha YPOBHE CTEPEOXMMHUUYECKUX U  IJICKTPOHHBIX
MPEACTABICHUM O cTpoeHun BemecTB. CBeaeHus 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJOPOJIOB JIO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHWH. B Kypce OpraHM4eckom XHWMHUHU IOJy4arOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrimom 3peHuss B mpeaMmeTe «Xumus» 0a30BOr0 YypOBHS
paccMaTpUBaeTCs W3yYCHHBIH HAa YPOBHE OCHOBHOTO 001ero o0Opa3oBaHUs
TEOpPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BelIeCTBaX W
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUYECCKUX U METOMOJIOTHUCCKUX TO3UITHH,



rIyOKe TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIUHA JTOro 3aKoHAa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAax W MPUMEHCHHH, a TAK)KEC O XMMHUYECKHX PEAKIUIX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX TMpoTekaHusi jgononHsercs B kypcax 10 um 11 xnaccos
AJIEeMEHTaMHU COJIEP)KAHMS, HMMEIOINIMMU KYJIbTYPOJOTHUYECKUN ¢ TMPHUKIIATHOM
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHUMHH C
IPYTUMHU HayKaMH, PAacKphIBAIOT €€ pOoJIb B IO3HABATCIIBHOW M TPAKTHYECKOU
JESTETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBKEHHS K TIPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUUECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
mpo0jemMax, CBSA3aHHBIX C XHMHEH, KPUTHYECCKH OCMBICIMBATh WH(POPMAIUIO H
MPUMEHATh €€ IS TIOMOJIHCHWSI 3HAHWW, PEIICHUS WHTCIUICKTYalIbHBIX W
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 331a4. B 1enom coaepkanue yuyeOHOro
npenmera  «XUMHUS»  JTAHHOTO  ypPOBHA  HW3YYEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJIi MMOHUMAaHUS
dunocodhckux MACH, TaKWX KaK: MaTepuadbHOE EAMHCTBO HEOPTaHUYECKOTO M
OpTraHUYECKOTO MHpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTABOM H
CTPOEHHEM, T03HABAEMOCTb MPHUPOJHBIX SBICHUW NYTEM OKCIEPUMEHTA W
pelIeHus] TMPOTHUBOPEYUN MEXIy HOBBIMH (akTaMHM U TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU DKOJIOTHUECKUX Mpodiem, a
TaKXKe MPOoOJIeM COEpEKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHUS, pa3BUTHUS U COIMAIM3AlAA
oOydJaronuxcsi MPUHATBIE TPOrPAMMONM MO XMMHH TOAXOAbI K OMNpPEeTICHUI0
colepKaHUsT M TIOCTPOCHHSI TpeAMeTa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEpPCAIbHBIX Y4YEOHBIX JEUCTBUM, HMEIOMIMX 0a30BO€ 3HAYEHUE JJIA
PasIMYHBIX BHUJAOB JCATCIBHOCTH: PEIICHUS TpoOJieM, TIOWCKa, aHajau3a W
00paboTku uHbOpMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIICIOBATEHCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHWS XUMHUHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U HA YPOBHE CPEAHETO 0011ero o0pa3oBaHus, MPU OMPEAeIICHUN
collepKaTeIbHOW XapaKTEPUCTUKU TIeJIe H3ydeHUs TMpeaMeTa HalpaBJICHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JESATETLHOCTH YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyJIbTyphl. C
METOANYECKOW TOYKM 3pPEHHsSI TAaKOW IOAXOJA K ONPENCIICHUIO LENed H3y4YEeHUS
MIpEeAMETA SIBJISICTCS BIIOJTHE ONPaBIAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHMs TJABHBIMU LEISIMU W3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMupoBaHuME CHCTEMBl XHMHYECKMX 3HAHUWA KaK BaKHEUIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $I3bIKa HAYKH, YCBOCHHWE M MOHMMAHUE CYUIHOCTU IOCTYMHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKUud, HEOOXOIUMBIX [JIsI MPHOOpEeTEeHUs
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SBJICHUH,
UMEIOIIHX MECTO B IIPUPOJE, B MPAKTUUECKON U IMIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBI3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJIEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atumMm, conepkaTesbHas XapaKTepUCTUKA LeJIel U 3a/1a4 U3YYeHUS
MpeAMETa B IporpaMme Mo XMMHUM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CerojHs B
MpEenoJlaBaHu  XUMHM B  OOJbIIEH CTeNmeHW OTHAETCAs  MNPEANOYTEHHE
OPAKTHYECKONH KOMIIOHEHTE COJEpKaHHs OOydueHHUs, OPHEHTUPOBAHHOM Ha
HNOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliiy, BIAJICIOLIET0 He
Ha0OpOM 3HaHMM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMH H
YMEHUSMH aKTHUBHOTO TMOJYYEHHUS! 3HAHUW M NPUMEHEHUS MX B PEaIbHOU KU3HU
JUISl peIIEHUs TPAaKTUYECKUX 3a/1a4.

B cBf3M C 3TUM Mpu U3yYeHUU IMpeaMeTa «XUMHUS» JOMHHHPYIOLIEe
3HaUYE€HHUE MPUOOPETAIOT TaKUE LIeJIU U 3a/1a4H, KaK:

ajanranus oO0yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCS MHpA,
(opMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
IIPUMEHEHUEM;

dopMupoBaHMe |y  OOYyYaloOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYECHUE JIs Pa3JIMYHBIX BHUIOB
NEeSATEIbHOCTU: pElIeHus MpoliieM, MoucKa, aHaiau3a U 00padoTku uHpopmanuwy,
HEOOXOIUMBIX JUIsl TPUOOPETEHHsI OMbITa MACSITENbHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B TIO3HAHMM XUMHUHM, a TakkKe JUIsI OLEHKUM C TO3HMIHH
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHUS BEIIECTB U XHUMHUYECKUX
IPOLIECCOB HA OPTaHMU3M YE€JI0OBEKa U IPUPOJIHYIO CPENY;



pa3BHUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYaIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH 00YYArOIIMXCS: CIOCOOHOCTH CaMOCTOSATEILHO ITPHOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KU3HCHHBIMHU ITOTPEOHOCTSIMH, UCIIOIh30BATh
COBpPEMCHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKA W aHan3a y4eOHOH U
HAYYHO-TTONY/IAPHON MHPOPMAITUH XUMUYECKOTO COICPKAHHS,

(dbopMUpOBaHKE U PA3BUTHE Y O0YUJAIONTUXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, NPHU IUIAHUPOBAHMHM M IPOBEACHHH XUMHUYECKOTO
AKCIICPUMCHTA;

BOCIIHUTaHHE Yy oOOydarommxcs yOekIEHHOCTH B T'yMaHHUCTHYECKOM
HAIPABJICHHOCTH XWMHHU, €€ Ba)XKHOH POJU B PEHICHUH TIIOOATBHBIX IMPOOJIeM
paIoOHAaIBHOTO MPUPOJIOIOIB30BaHNS, TOMOHEHUS YHEPIeTHICCKUX PECYPCOB H
COXPAaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpEeKHOTO
OTHONICHUS K TIPHPOJIE M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa
WCIIOJIb30BAaHUS TOJYYCHHBIX 3HAHUN JUIS TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUAX, CBSI3aHHBIX ¢ XUMHUYCCKHMH SIBIICHUSMU.

B yueOHOM miaHe cpeaHero oOwEero oOpa3oBaHUS MPEAMET «XHUMH»
0a30BOr0 YPOBHS BXOJHUT B COCTAB MPEIAMETHOMN 00slacTH «ECTeCTBEHHO-HAyUHBIC
MIPEIMETHIY.

OO1ee 9rCiio 9acoB, OTBENEHHBIX IS H3YUCHHUS XMMHH, HA 0a30BOM YPOBHE
cpeaHero obrmero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Helelo).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHNY€eCKOH XUMHH

[IpeameT opraHnyecKkol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB U MaTepHaoB. Teopus CTPOEHHUS] OpPraHUuYECKUX
coenunenuit A. M. BytiepoBa, e€ ocHOBHBIE 1OJ0KeHU. CTPYKTYpHBIE (POPMYIIBI
OpPraHUYeCKUX BelecTB. [ oMmomorusi, wu3zoMepus. XuMHU4YECKas CBsI3b B
OpTraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBS3H.

[IpeacraBnenue o Ki1accU(pUKALMK OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHUYeCKUX COCAUHEHUM (CHUCTEMaThueckas) W TpUBUAJIbHBIC Ha3BaHUS
BOKHEUIIINX MPEICTABUTENIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BEIIECTB WU UX MPEBPALICHUIL:
O3HAaKOMJIEHHE C OO0pa3llaMd OpPraHMYeCKUX BEIIECTB U MaTephallaMd Ha UX
OCHOBE, MOJICTUPOBAHME MOJIEKYJ OpPraHWYECKHX BEIIECTB, HAOIIOJCHHUE H
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIIEHUIO OPIrAHMYECKUX BELIECTB
P HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAn. MeTaH W 3TaH —
MPOCTEUILINE TPEACTABUTENIM AJIKaHOB: (DU3MUYECKME U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPUPOJE, MOIyYEHUE H
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEACTABUTENIM AJIKEHOB: (DU3MYECKME U XHMHYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUApPATALMH, OKHUCICHUS W
MOJIMMEPU3AIlUK ), TOJTYYEHUE U IPUMEHEHHUE.

Anxaauensl: Oyraguen-1,3 u metwiOytaguen-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOICTBA (peakuusi nonumepusanuu). [loaydyeHne CHUHTETHYECKOIo
Kay4yyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PsAl. ATlETUIICH
— TMPOCTEHINIA TIPEICTAaBUTENIb AJIKHHOB: COCTaB, CTpOCHUE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (peakiMu TUJIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUpaTallUH,
TOpeHHs ), OJIy4eHUEe U IPUMEHEHUE.

Apenbl. benzoin: cocraB, crpoeHue, (uU3NYECKUE M XUMHUYECKHE CBOICTBa
(peakuuu rajgoreHUpPOBAHMS U HUTPOBAHUS), TOJYYEHUE U MpPUMEHEHUe. 1oayon:
cocmas, cmpoenue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAJICKAIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKM YTI€BOXOPONOB. I[IpupoaHbIi ra3 u mMoOIyTHBIE
HeTsaHble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TEepMUYECKHUI, KaTaluTUYeCKHil), nuponus. IIpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHBbIN
yToJib ¥ MPOAYKTHI €T0 MEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB W HX IPEBpPALICHUI:
O3HaKOMJIEHHE C 00pa3laMH TUIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedptp» wu  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIor€HONPOU3BOIHBIX, TPOBEICHNE MPAKTUYECKOW PabOThI: MOJyYEHUE FTUIICHA
Y U3y4YE€HUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIIH).

Kuciaopoacoaepxamme opranuieckue coeinHeHUs

IIpenenbHbIE OQHOATOMHBIE CHHUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
(¢usznyeckue MU XMMUYECKHE CBOMCTBA (pPEakIUM C AaKTHUBHBIMU METaJUIaMU,
raJIOreHOBOJIOPOJaMH, TOpEHUE), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa M 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJMLEPUH: CTPOECHHUE,
¢usznyeckue M XHUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAas peaklys Ha MHOI0oaToMHble cnupThl). [lelicTBue Ha
opraHusM uesoBeka. [I[puMeHeHre ruiepruHa U STUICHTITUKOJIS.

@deHOoM: CTPOCHUE MOJICKYJbl, (PU3NUECKHe U XHUMHUYECKUE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpnerunpl U kemowuwvl. DopManmpaerui, aUETAIBACTUI: CTPOCHHE,
¢usnyeckue U XUMHUYECKHE CBOMCTBA (pEakUWU OKUCICHHS U BOCCTAHOBJICHHUS,
KA4eCTBEHHBIEC PEAKLIMN), IOJIyYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleibHbIe KapOOHOBbIE KHUCIOThl. MypaBbuHaAs W
YKCYCHasl KHCJIOTBI: CTpOeHHe, (pu3nuecknue W XMMHUYECKHUEe CBOMCTBa (CBOICTBa,
oOurue Il Kjacca KUCIOT, peakiusi 3TepuuKalnn), modydeHne U NpuMEeHEHHE.
CreapuHoOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBUE.

Cnoxuble »¢upbl Kak NpPOU3BOAHbIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. buonornyeckas
POJIb KHUPOB.



VYrineBompl:  cocTtaB, KiaaccuuKamus — yriaeBogoB  (MOHO-, AH- H
noJyiucaxapuibl). ['Ioko3a — NpocTeluii MoOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMHYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcugom meau(ll), okucieHme amMmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bl), HAXOXKICHHE B MPHUPOJE, MPUMEHEHHUE,
ouonoruueckas posib. @otocunres. PpykTo3a Kak U30MeEp TIIOKO3bI.

Kpaxman u nemmiono3a kak npupogHbie nmoauMmepsl. CTpoeHue Kpaxmania u
HeuTono3el.  du3nyueckne M XUMHUYECKHE CBOMCTBa Kpaxmana (THIpOIu3,
KaueCTBEHHAsI pEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIEeCTB W WX MpEBpallCHUM:
MpOBEJCHNE, HAONIOIEHHE W OMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIUPTOB (OKUCIIEHHE ITaHOJA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcusiom menu(Il)), anpaerngoB (OKucICHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmeau(ll), B3aummojelcTBUEe Kpaxmalia C HOJIOM),
MPOBEJICHUE MMPAKTUIECKON pabOThI: CBOMCTBA PAaCTBOPa YKCYCHOW KUCITIOTHI.

Pacuérnrle 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMMHYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HIIM MPOJYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MJIM MPOTYKTOB PEAKIIUN).

A3zoTcoieprKaIie OpraHnuecKue COSTMHEHMS.

AMMHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKre coenuHeHus. duzndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TpUMepe TiulMHa). bruonormdeckoe
3HaYeHUEe aMMHOKUCIOT. [lenTumpr.

benku kak mpUpOIHBIE BBICOKOMOJIEKYJSpHBIE coequHeHus. llepBuunas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCIKH.

OKCnepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB M WX MPEeBpaIleHUl:
HaOJI0/ICHNE W OMMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHBIC PEeaKIINH OCIIKOB.

BbicokomosiekyIsipHbIe COeTUHEHUsI

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSST MOJICKYISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUA —
MOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

OKCTIepUMEHTAIbHBIE METOAbl M3Y4YCHHS BEIIECTB M WX TPEBpAIICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay41yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zannst MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIBb30BaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U IOHATHUM, SABIIIOLIUXCS CHUCTEMHBIMHU IS OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH ()aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJUIHOCTh, HAOIIOACHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

dusnuka: MaTepus, DOSHEpPIus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3NUECKIE BETUINHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3Me,
(doTrocuHTE3, OHOJIOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOJBI, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyorusA: NUIIEBBIE IPOAYKTHI, OCHOBBl PAaLMOHAIBHOIO ITUTAHMA,
MOIOIIIME CPELCTBA, JICKAPDCTBEHHBIE U KOCMETUYECKUE MpPEnaparsl, MaTeprualibl U3
HCKYCCTBEHHBIX M CHUHTETUYECKNX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHus] SJEKTPOHOB IO OpOUTAsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALIUS AaTOMOB.

[Tepnonnueckuit 3axkoH u [lepuonnyeckas cucremMa XUMUUYECKUX JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U [lepuoamdeckoil cucTeMbl
XxuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CIOXKHBIX BEIIECTB IO TpyNmaM U TEpPHOaM.
3HavYeHuE MePUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcCKas CBA3b. BUIbI XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTainueckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XHUMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
aKkLenTopHslii). BopoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U @aHUOHBI.



BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. TUIMBI KPUCTALIUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 10Ji BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCJIMHECHUM. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HeTMYEeCKas CBsSI3b HEOPraHWYECKHWX BEIIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumuueckass  peaknusa. Knaccuukamuss  XUMHYECKUX — peakiuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUH TPU XUMHUUECKUX PEAKIIHIX.

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT pas3nudHbIX (hakTopoB. OOpaTHUMbIE
peakunu. XuMmu4yeckoe paBHoBecue. DakTOppl, BIUAKOIIAE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunuun Jle [lartense.

DnekTpoiuThueckas auccounanusi. CuibHbIC U ciadbie dnekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YYEHUS BEIIECTB WU UX MPEBPALICHUIL:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XxuMuueckux sneMeHtoB [l U.
MenneneeBay, U3ydeHHUE MOJIENIeH KPUCTAJUIMYECKUX PEIIETOK, HAONIOACHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPO/Jia B MPUCYTCTBUM KATAIM3ATOPA, ONPELAEICHUE CPENIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCATBHOTO WMHAUKATOPA, PEAKIMU HWOHHOrO0 OOMEHa),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHUE pa3IMuHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacuétei 10 ypaBHEHHUSIM XUMHYECKHX pEaKludii, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBl C MCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranunyeckasi xumust

Hemeranner. Ilonoxxkenne HemeramwioB B Ilepuomndeckoit  cucrteme
xuMudeckux sjaeMeHToB J[. 1. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOINUS HEMETA/UIOB (Ha mMpuMeEpe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BA)KHEMIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCNMHEHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

IIprMeHenne BaXKHENIIIMX HEMETAIIOB U UX COETMHEHU .



Merannel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSAJT HANPSHKEHUN METAJIJIOB.

XUMUYECKUE CBOMCTBA BAXHEUIIHUX METAUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, allFOMUHUM, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHU.

Obmue cnocoObl moimyueHus: MeTaiioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YYE€HUsSI BELIECTB W MX IMPEBPAILCHUI:
M3ydeHUE KOJUICKIIMN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHUE W OIHCAHUE JEMOHCTPAlIMOHHBIX WU
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPaMU
KHUCIIOT U IIEJ0YeH, KAYECTBEHHBIE PEaKIUU Ha KATUOHBI METAJUIOB).

Pacuérnrle 3amaun.

Pacuérel maccel BemiecTBa MM 00BEMaA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEIECTB,
pacy€Tsl Macchl (00BEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecrieyeHUHM SKOJOTHYSCKOM, SHEPreTHYECKON U IHIIECBOM
0€30MMacHOCTH, Pa3BUTHM MeTUUUHBL. [IOHSITHE O HAy4HBIX METOJax IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeactaBnenuss o0 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILIEHHOTO
MOJyYEHUS BAKHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUIIHWE CTPOUTEIIBHBIE
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KEepamuKa,
Marepuanbl JJs 3JIEKTPOHUKHA, HAHOMAaTEpUaJlbl, OPraHUYECKUE U MUHEPAIbHbIC
yI0OpeHus.

XUMHST W 340pOBBE YEJOBEKA: ITpaBWia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBujia O€30MaCHOr0 MCIOJIb30BaHUS TIpenapaToB OBITOBOM XWMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MeXNOpeaIMETHBIX  CBSi3ed TMPU  M3YYCHHH  OOmmIeH |
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEpe3 UCIOIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TMOHSATUH, TakK W TOHATUM, SBISIOIIUXCS
CHUCTEMHBIMM JJIs1 OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOIUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJECITMPOBAHNE, U3MEPEHHUE, SBICHUE.



®duznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOM, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIEeCTBA, (PU3NUYECKHE BETUYMHBI U CAMHUIIBI HX
U3MEPEHHUs, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOcHUCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HbIE UCKOMaeMble, TOILTUBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBILUIEHHOCTh, METAJLUTYpPrusi, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEpPHUAJIOB, CEIbCKOXO35SMCTBEHHOE IPOU3BOJACTBO, IHUIIEBAs
MPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTb,  MPOHU3BOACTBO
KOCMETHYECKUX MpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUalOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOyYaromMUMuUCAd TMPOTpaMM CpeHero oO0miero oOpa3oBaHUs (JIUYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOW  JUIs
pa3paboOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IMPOrpPaMM CPEAHETO OOIIETro
oOpa30BaHUsI SIBISETCS CUCTEMHO-AESTENIbHOCTHBIIN MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABIIAIONIUE:

OCO3HaHUE OOYYAIOLUIUMUCS POCCUMCKOW TpaKAaHCKOW HIAEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

L[EJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUH JINYHOCTU Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYMe MPaBOCO3HAHUS HKOJIOTHYECKON KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTD KU3HEHHBIC JIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeAMeTa «XHUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeallaMd POCCHUUMCKOr0 TIpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMd W MpaBWIaMH  TOBEIEHHUS, CIOCOOCTBYIOIIMMHU  MpolieccaM
CaMOIIO3HAHUS, CaMOPa3BUTUSI W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMUsS»  OTpaxaroT
c(OPMUPOBAHHOCTh OMBITA I[TO3HABATEIIbBHOW W MPaKTUYECKOM AesTENbHOCTU
oOyJaromuxcs Mo pean3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

OPEICTaBICHNUS O COLMAJBHBIX HOPMax M NpPaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPHU CO3JaHUU
y4EOHBIX NPOEKTOB, PEIICHUN Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHHMMATh W IPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTHI IpYTUX IPU aHAINU3€E Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHNS

LEHHOCTHOIO OTHOLIEHUSI K HWCTOPUYECKOMY UM HAay4HOMY HAaCIEIUIO
OTEYECTBEHHON XUMUU;

YBOXEHHUsSI K TPOIECCY TBOPUYECTBA B O0JIACTH TEOPUU M MPAKTHUECKOTO
MIPUMEHEHUsI XMUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPE3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIUBBIX  HKCIEPUMEHTAIbHBIX  ITOUCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTHKOB;

MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOLIEM
aHanu3e MHPOpPMaLUMU O MEPEAOBBIX JTOCTHXKEHHSIX COBPEMEHHON OTE€YECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBBSI:

MOHUMaHUs LIEHHOCTEH 3J0poBoro M Oe3omacHoro oOpa3a >KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmIo/IeHrs TpaBui O€30MacHOT0 OOpaleHusi C BEllecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU EATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI HHJIMBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 30POBBIO U )KU3HU JIOCH;

OCO3HaHUS MOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpeOJIeHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKOU
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW M  JIPYyrux BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4yaCTHE€ B pEUIEHUWM MPAKTHYECKUX 3a]ad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJbI);



WHTEpeca K MPAKTUICCKOMY U3yUEHUIO MPOodecCruid pa3auvaHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 1O XUMUU;

YBOXKEHHUS K TPYHY, JIIOAAM TPyAa U pe3ysibTaTaMm TPYIAOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
obOpaszoBaHus, Oyaymied npodeccuu U peanu3andud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e€71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHKY
CyIIECTBOBAHUS KU3HU Ha 3E€MIIE;

MOHMMAaHUSl TJIO0AJBHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATBHOU CPEIbL;

OCO3HAHHUSA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHHH XUMUH IS
pPELIEHNS BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHHS;

AKTUBHOTO HENPUATHUS JACHUCTBUW, MPUHOCIIIMX BpEIl OKPYKAIOILIEH
IPUPOJIHON cpeie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE SKOJIOTHYECKUE
MOCJICACTBUA NPEANIPUHAMAEMBIX JEUCTBUM U MIPEIOTBPAIIATH UX;

HAIMYHUA PA3BUTOrO KOJOTHYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIlbITa JIEATEIIbHOCTHU AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B TO3HABATEJIbHOM, KOMMYHHKATUBHOW M COLIMAIBLHOM
MpaKkTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

MOHMMAaHUSl CHeUu(PUKH XUMHUM KaK HayKd, OCO3HaHMS €€ poJid B
(GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM I1EJTOCTHOTO
peACTaBlIeHUs] 00 OKpY’KalollleM MHUpE KaK O €IUHCTBE MPUPOIBLI U UeJOoBeKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTSH M PEIICHHH MPOOJIEM COXpaHCHHUS
MPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH i1  COBPEMEHHOMU
UUBWIN3AIUA: B €€ TyYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BAXXHOU pOJIA B
CO3/IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUU TI00aTBHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 0OCCIEYEHUU YCIOBUM
YCHEHIHOTO TpyAa M DKOJOTHYECKHM KOM(POPTHOW JKU3HU KaXJOro 4YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIIOHHMAaHUS CYIIHOCTH METOJOB
MMO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIH30BATh



MoJydyaeMble 3HAHUA JJI aHAIW3a U OOBSICHEHMSI SBJICHUN OKPY>KAIOIIEro MHUpa U
POUCXOSAIIMX B HEM U3MEHEHUN, YMEHUS JieiaTh 00OCHOBAaHHBIC 3aKJIIOUECHUS HA
OCHOBE HAy4HbIX (AKTOB © MMEIOIIUXCS JAHHBIX C LEJIbl0 MOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA JUIS
penieHus IpoOJIeM B pEATIbHBIX KU3HEHHBIX CUTYaLUX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATEIIBCKOM A€ TEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAHUN 1O XHUMHUHU B
COOTBETCTBHUH C )KU3HEHHBIMHU OTPEOHOCTAMU;

HUHTEepeca K 0COOEHHOCTAM TpyJa B pa3jiMuHbIX chepax NpodecCHOHATbHON

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbDI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOro mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsE  (OPMUPOBAHUST  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaKarollue
IIEIOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHeNU(UKy METOJOB MO3HAHUS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPrus, sIBJICHUE,
npolecc, CUCTeMa, Hay4YHbId (paKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCTIEA0OBaHNE, HAOI0IEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJibHbIe y4yeOHbIC ACHCTBHS (ITO3HABaTEJIbHbIC, KOMMYHUKATHUBHbIC,

pEryJsITUBHBIE), o0ecreunBaronye dbopmupoBaHue (yHKIMOHATIBHOM
I'PaMOTHOCTH M COIIMAJIBHOM KOMITIETEHIIUU 00yYaroUInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yYHUBEPCAJIbHBIC Y4eOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHbIE PE3yJabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHLHBIMH, KOMMYHHMKATUBHBIMU U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJIbHBIMH
JeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSTENbHO  (OpMYJIMpPOBaTh M aKTyalIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENETATh LIENU JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTHU C OCTABICHHBIMU LICJISIMU;

HCMOJI30BaTh IMPHU OCBOEHUU 3HAHUN NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHBbIE MPU3HAKHU TMOHSITUA W YCTAaHABJIMBATH MX B3aUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSTHS JIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHHUS ¥ KPUTEPHH I KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHABIMBATh IMPUYMHHO-CIICJICTBEHHbIE CBSI3M MEXKAY M3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCy>KIeHUs (MHIYKTUBHBIC, JIEyKTUBHbBIC, 10
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PaccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOIBI M 3aKITFOUCHHS,

OPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICIIbHBIE MPEACTABICHUS — XUMHUYECKHI
3HaK (CHMBOJI) D3JE€MEHTa, XUMHUYecKas ¢(opMmyria, YypaBHEHHE XUMHUYECKOU
peaKknMu — TPU PEIMICHWH Y4eOHBIX IO3HABATEIBHBIX W TPAKTHYCCKUX 3aad,
MIPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEACTABICHHS JIJIS1 BBIIBIICHUS XapaKTePHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHUYECKHUX
peaKkuui;

(dbopMyITUpOBATh LENH U 3a/1a4H UCCIEIOBAHUS, HCIIOIH30BATh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYIMPOBAHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (DOPMHUPOBAHUS THUTIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJICTh HAaBBIKAMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOaTh 32 XOAOM
mpolecca, CaMOCTOATEIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (OPMYIUPOBATH
00001IIeHNS ¥ BBIBOABI OTHOCUTENEHO TIOCTOBEPHOCTH PE3yIbTAaTOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOIEIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOU
JESITEIbHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTHYECKHX 3aJad, NPUMEHCHUIO pPa3TMYHbBIX
METO/I0B MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OpHUEHTHPOBAThCA B Pa3IMYHBIX MCTOYHWUKAX WHPoOpManuu (HaAydHO-
MOMyJIsipHAsl JIUTepaTypa XWUMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHUECKU OLICHUBATH e JIOCTOBEPHOCTH "
HEMPOTUBOPEUYUBOCTb;



dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSATH PA3JIUYHBIE METOJBI MPU MOWCKE U
otoope wuHOpPMALIMK, HEOOXOMMMOM JJIi BBINOJHEHUS Yy4eOHBIX 3a1a4
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHbBIX MIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopManu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KaueCTBE CpeACTBa IMpu pabore ¢
XUMUYECKON uHMOpMaIMell: MPUMEHATh MEXKIpeaMeTHbIe (pu3nyueckue Hu
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEIICTBA
HaTJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B X0/ IUAJIOTa W/UITN
JTUCKYCCUHW, BBICKa3bIBaTh  WaeH, (GOPMYIUPOBATh CBOM  IMPEIIOKEHUS
OTHOCHUTEJILHO BBIIOJHEHUS MIPEIJIOKEHHON 3a/1a4u;

BBICTYNATh C MPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOW JESITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHHKAMU TIPH BHITIOJTHEHUHT
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, PeaM3allii y4eOHOTO MPoeKkTa U (GOPMYIUPOBATH BHIBOIBI
M0 pe3ysbTaTaM IMPOBEAEHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UITUN B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSTENIbHO IIJIJAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEIHHYIO
NEeATEIBbHOCTh, ONpenesas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W 10 MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TNpEAaraéMblii ajiroput™m JACHCTBUU mpu
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOUpaTh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOITYYEHHUs HOBBIX 3HAHHUU O
BEIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NIEATELHOCTH HAa OCHOBE CaMOaHaM3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, POJM XHMUU B TIO3HAHWU SIBJICHUU



npuponabl, B  (QOPMHpPOBAHMM MBIIUIEHUS M KyJbTYpbl JMYHOCTH, €€
(GYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pelIeHUs] IPAKTUYECKUX 3a]1ad
U 9KOJIOTUUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIAra0IINE MOHATHS (XMMHYECKUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi (popmyna (pa3BEpHYTas U COKpalI€HHAs), MOJIb, MOJIIpHas
Macca, MOJIIpHBIA OO0BEM, YIJIEPOAHBIA CKeNeT, (QYHKIHMOHAIbHAS TpymIa,
paauKai, U30Mepus, U30MEPbl, TOMOJIOIMYECKUH psAll, TOMOJIOTH, YTJI€BOJAOPOIbI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCOUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPUsSI CTPOEHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MNPUYMHHOCTH WU CHUCTEMHOCTH XUMHUYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUH WU
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMILIMX OpPraHMYECKHUX BEIIECTB B OBITY HU
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHM BBISBIATh XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS NpPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
GopMyn OpraHMYEeCKMX BEUIECTB U YPaBHEHUH XUMHUYECKUX PEaKLHM,
M3rOTaBJIMBATh MOJEIH MOJIEKYJ OPTraHMYECKHUX BEIECTB MJIsl WIUTFOCTPALMM MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS];

c(OPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAMJICKHOCTh H3YUECHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yriieBOJOpPOAbl, KHUCIOPOA U a30TcoJepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIMHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NpHBOAMTH TPHUBHAIHHBIC
Ha3BaHUSl OTAEJIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIMWJIEH, alEeTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (EeHOJ, (pOopMaNbIErull, aleTaabAeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmal, [eJUII0103a, TIIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsITh BHUJIbI XUMHYECKOM CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHUS TEOPHUH CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa aiis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepus3oBaTh  COCTaB, CTPOCHHUE,
¢usznyeckue M XUMHYECKHE CBOMCTBA TUIHWYHBIX TMPEACTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, STUJICH, MPOMWIEH, aleTUJICH,
Oyranuen-1,3, metunoOyramuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
[JIALEPUH, (EHOJI, alleTalbJETH, MypaBbUHAsg W YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHAsI KUCJIOTA), WJUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJy HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PpEaKIHUi C
UCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chlpbid  (HE(QTh, NPHUPOAHBIA Ta3, Yrojb), CHOCOOBI MX TMepepadOTKH U
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPAOOTKHY;

chOpPMHUPOBAHHOCTh yMEHHMHA TPOBOJUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakuuu IO H3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO U3 HCXOAHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIIAJIETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METOJaX HAayYHOTO MO3HAHUs, UCTIOIb3yEMbIX B XUMHUH MPHU W3YYEHUH BELIECTB U
XUMHUYECKUX SBJIEHUHN (HaOJt0/IeHNE, N3MEpPEHUE, HIKCIIEPUMEHT, MOJEIMPOBAHNUE),
UCIIOJb30BaTh CHCTEMHbIE XHUMUYECKHE 3HAHUS [Js TNPUHATUS pELIEHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU M HUX
MPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBHiia MOJIb30BAHUS XUMUYECKON
MOCYJI0OM W JTabopaTOpHBIM OOOPYJIOBAaHWMEM, a TaKXKe MpaBuiIa OOpaIleHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh W BBHIMOJHITH XUMHUYECKHI
AKCIIEPUMEHT (IIPEBpAICHNs] OPraHUYECKUX BELIECTB IPU HArPEeBaHUU, MOTYUCHHE
STHJIEHA M W3Y4YEHHE €ro CBOMCTB, Kaue€CTBEHHBIC PEAKIUU OPraHMYECKUX
BELIECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHM, LIBETHbIC PEaKUUU OEJNKOB) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKM O€30MacHOCTH Mpu OOpalieHUuH C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHMEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIEpUMEHTa B (OopMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMYIUPOBATH BBIBOBI HA OCHOBE ATHX PE3YJbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XUMHYECKYIO
uH(pOpMaLIMIO, TOJNy4YaeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpeICcTBa MacCOBOMU
uHpopmaruu, UHTEpHET U IpyTuX);



cOPMHPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWIA  AKOJOTHYECKU
1IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JESATEIBHOCTH B IEJAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKalOLIEd MNPHUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUS Ha J>KMBBIE OPraHW3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHUMAasi cMbica nokazarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIICHUSI W NPENOTBPALICHUS WX BPEIHOTO BO3JCKUCTBUS HA OpPraHU3M
YEJI0BEKA;

JUIsl OOYyYarOIIMXCSl C OTPAaHUYEHHBIMU BO3MOXXHOCTSMHM 3]I0POBbS: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUSI BEUIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CJENBIX H  CIA0OBHIASAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpainsa njs 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHYECKOM COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJM XUMHU B ITIO3HAHWUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHATBHON TPAaMOTHOCTU, HEOOXOIUMOM JIJIs PEIICHUS TPAKTUUECKUX 3a/1au
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINEe MOHATHSA (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTka,
TUNBl  XUMHYECKUX  PEAKIHH, PpacTBOpP, JJICKTPOJUTHI, HEIJIEKTPOIUTHI,
BJICKTPOJIUTUYECKAS JIUCCOIMAIMS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakIuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckuii 3axkoH JI. M. Menpeneesa,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIC)KAIIME B OCHOBE IOHUMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (haKTOJOTMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIydYeHUU U 0€301acCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE MPU3HAKU TMOHSATHUH,
YCTAaHABJIMBATh UX B3aUMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTb YMEHHMI HCIOJIb30BATh XUMHUYECKYI) CHMBOJIUKY JUIS
coctaBiieHUs (OPMyJ  BEIIECTB W ypaBHEHUH XUMHYECKHX pEaKIuil,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIENBHBIX
HEOPraHWYECKUX BELIECTB (YrapHbl ra3, YIJIEKMCIbIM ra3, aMMMaK, raméHas
U3BECTh, HETalIEHas! U3BECTh, IUThEBAs COJA, IUPUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTENCHb OKUCICHHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAS, METaJUINYECKas, BOJAOPOJIHASA) B COCIMHEHUSAX, TUIl
KPUCTAJUIMUECKON PpEHIETKH KOHKPETHOTO BEIleCTBAa (aToMHasi, MOJIEKYJspHas,
MOHHAs!, METAJUIMYECKAs), XapaKTep CPelbl B BOJHBIX PACTBOPAX HEOPTAHWUUYECKHUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHABIINBATh MPUHAIIIEKHOCTD
HEOPraHWYECKUX BEUIECTB MO HUX COCTaBY K OINpPEAEIIEHHOMY KiacCy/TpyIe
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
N. MenaeneeBa u 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, 0OBSICHUTEIIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHYeCKuX 3eMeHTOB 1-4 mnepuonoB Ilepuognueckoil cHCTEMBI
xuMuueckux sneMeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opouTanmy, «OHEPTreTHYECKHUE YPOBHU», OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX AJIEMEHTOB M UX COEAMHEHUMI
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menneneena;

c(hOPMUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (ONMUCHIBaTH)  0OIIKE
XUMHAYECKHUE CBOMCTBA HEOPTraHWYECKUX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3UW MEXIY HEOPraHWYECKHUMH
BELIECTBAMH C TIOMOIIBIO YPABHEHUIH COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMHUYECKHUE PEAKIMH T10
pa3IMYHBIM MpPU3HAKaM (YUCIY M COCTAaBYy pPEarupyrolliux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMM COCTaBIISATh YPABHEHMS pEaKUUil pa3IudHbIX
TUIIOB, TIOJIHBIE M COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUH UIYT 10 KOHLA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpPaX HEOPraHMUYECKUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(OPMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT Pa3IMYHBIX (AaKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX NPHUHIMUNAX H
AKOJIOTMYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOCTBA;

c()OPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUM ra3oB
OpU XUMHUYECKHX PEAKIUAX, MAaCChl BEIIECTBA WM 00bEMA ra3oB MO0 U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOrO M3 YYACTBYIOUIMX B peakUUU
BEILIECTB, TEIUIOBOro 3¢ (}eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHHSI SJHEPTUU;

c(OpPMHUPOBAHHOCTh YMEHHM COOIIOAATh MTpaBUila OJb30BAHUS XUMUYECKON
MoCyJI0M W JlabopaTOpHBIM O00OPYIOBaHMEM, a TaKKe MpaBuia OOpaiieHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKUHMSMH MO BBIIOJIHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
OMpEeNEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PeaklUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPHUMEHTAIBHBIX 33134 IO
TeMaM «Metamie» u «Hemeramib»y) B COOTBETCTBUM € NpPaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NOPENCTaBIATh PE3yJNbTaTbl XHUMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3amucH
YpaBHEHUH COOTBETCTBYIOLIMX peakiuil U (OpMYyIHpOBAaTh BHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJNy4YaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOMU
KOMMYHUKaIUH, THTEpHET U Ipyrux);



chOPMHPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  MpaBWIa  DKOJIOTHYECKU
[[eJ1eCO00pa3HOro0 TMOBENIEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3J0POBBS M OKPYKAIOIIEH MpUPOAHON Cpeibl, 0OCO3HABaTh
OMAaCHOCTb BO3JICHCTBHUSA HA KMUBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici nokazarensa [IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHU3M YEJIOBEKa;

ig 00yYaromuxcsi ¢ OTPaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbSI: YMEHHE
MIPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAaHWSA BEIIECTB W
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XuMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
Ne n/m Konrpoabnubie | IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHN4Y€eCKO XUMHUU
[Tpenmet opranndeckoii xumun. Teopust
11 CTPOEHUS OPraHUYECKUX COEAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3nen 2. YrieBogopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — ATKAHBI 2
99 HenpenenbHble yrIeBOIOPOIbI: AIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOJIOB U 3 1
ux nepepadboTka
Hroro 1o pasueny 13
Pasznea 3. Kuciiopoacoaepxamme opranudeckue coelMHeH st
3.1 Crupter. @enon 3
3.9 Anpaeruasl. KapOOHOBBIE KHCTOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Utoro no pazneny

13

Pa3znen 4. A3oTcoaep:xamye OpraHudecKue coeJMHeHm st

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJieKy IsipHble COeTHHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. Teopernueckue 0CHOBbI XUMHH
Ctpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ileproanueckas cucteMa XUMHUYECKUX 3
anemenToB J[. 1. MenaeneeBa
19 Crpoenue BeniectBa. MHoroodpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKIIUU 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi Xumust
2.1 Mertanbl 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEILECTB
Uroro no pazneny 17
Pa3znen 3. XumMus 1 )KU3Hb
3.1 XuMUS 1 )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 3




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Koutpoapupie | Mpaxruyeckue fll3y‘leHI/lﬂ :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckoi XUMuu, €€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE
Teopus cTpoeHUs OpraHMYeCKUX
2 coeauHenuit A. M. byrtieposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o knaccupuxanuu
3 opraHuueckux BeuectB. HomeHnknarypa 1
(cucremaTHyueckasi) U TpPUBHAJIbHBIE
HA3BaHUS OPraHUYECKUX BEILLECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUU PsIlT
5 MertaH u 3TaH — OpoCTEUIINe 1
IIPEJICTABUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTWIIEH U IPONMIIEH — MPOCTENIINE 1
IIPEJICTAaBUTENN aJIKEHOB
8 [IpakTuueckas pabora Ne 1. «ITomydenue 1 1
STUJIEHA U U3yUYEHUE er0 CBOWCTBY»
Anxanuensl. byranuen-1,3 u
9 MeTmioyTaauen-1,3. [Tomydenue 1

CHUHTETHUYECKOTO KayuyyKa U Pe3UHBI




AJIKMHEBI: COCTaB 1 0COOCHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKHUH psaJl. ALIETUIICH —
MPOCTEUIINIA MTPEICTaBUTENDH ATKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peaxkuu

12 Apensbl: 6eH301 U Toyos1. TOKCHYHOCTD
apeHoB

13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
NPUHAIISKANINX K PA3IMIHBIM KilaccaM
[TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOJIOB:

14 NPUPOIHEIN ra3 ¥ MOIyTHBIE HEPTIHBIE
ra3bl, HeTh U MIPOIYKTHI €€ mepepadoTKu
[TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rasbl, He()Th U IPOAYKTHI €€ nepepadoTKU

16 KontponsHas pabora 1o pasaeny
«YTIIEeBOIOPOABD)

17 [IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
METaHOJI U 3TaHoJ. BogopoaHas cBs3b

18 MHOTroaTOMHBIE CITUPTHI: STHJICHTITHKOIb U
TIIUTIEPUH

19 DeHOJI: CTPOCHHUE MOJICKYJTBI, (PU3NYeCcKue
U XUMHYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpreruasl: hopManbIaeTua U
areTaibIerua. ALeToH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHasI

22 [IpakTuueckas pabora Ne 2. «CBoticTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTCapI/IHOBaﬂ " OJICMHOBAs1 KHUCJIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBIE
CrnoxHbIe 3(DHUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIH3 CIIOXKHBIX
3¢hupoB

26 Kupsl: rugponus, npuMeHeHHe,
Ouoyoruueckas poib KHUPOB
VYrneBoabl: cocTaB, KjlacCHUpUKaIKS.

27 Baxwuelime npeacTaBuTeNu: TIIKOK03a,
bpyxTO3a, caxapo3a

28 Kpaxmain u memosno3a Kak IpupoaHbIe
TIOJTUMEPHI
KonTponbhas pabota o pasneny

29 «Kucnopozacoaepsxaniue opraHmdecKme
COEZMHEHUS

30 AMMHBI: METHJIAMHUH U aHUJIUH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpraHUYecKHe COeUHEHUs, UX
6uonornyeckoe 3HaueHue. [lenTu sl

30 benku xak npupoaHbIe
BBICOKOMOJICKYIISIPHBIE COCTUHECHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYIISIPHBIX COSIMHECHHIA

34 OCHOBHBIE METOILI CHHTE3A




[ImacT™Maccsl, Kay4yku, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUMN.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DIIEKTPOHHAs
KOH(HUTypanus aTOMOB

[lepuonnueckuii 3akoH u [leprnonnueckas
crucTeMa XUMMHUYeCKux amemMeHToB [1. 1.
MengeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB M UX COSTUHEHUH 110
rpyImIaM U nepuogam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMH4eckux aneMeHToB /.M. MenaeneeBa B
pa3BUTUU HAYKH

CTpOCHI/Ie BEIleCTBA. XMMHUUECKas CBA3b, e€
BUBI; MCEXaHU3MBbI 06p330BaHI/I$I
KOBAJICHTHOM CBS3U. BOI[OpOI[HEUI CBA3b

BaneHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O
CTPOEHUS

[lonsTHE O TUCTIEPCHBIX CHCTEMAX.
HcTuHHBIE U KOJJIOUOHBIE PACTBOPBL.
MaccoBas 10715 BEILIECTBA B PaCTBOPE




Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCMHECHUN. ['eHeTnueckas
CBSI3b HEOPTraHWYECKUX BEIIECTB, PA3JINYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPALLICHUS] SHEPTUU NPU
XUMHYECKHUX PEaKLMIX

Cxkopoctb peakiuu. OOpaTuMble peaKiuu.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusinue
pa3InYHbIX (GAaKTOPOB Ha CKOPOCTh
XUMHUYECKON PEAKIINI)

11

DnekTponuTHdeckas auccouuarnus. [lonstue
o BoopoaHoM nokasarene (pH) pactBopa.
Peaknuu nonnoro oomena. ['maponus
OpTraHWYECKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHBIE
peaxmun. [ToHsTHE 00 DIIEKTpONH3E
pacIiaBoB U pacTBOPOB COJIEH

13

KoHnTtponbHas paboTta 1o pazaery
«TeopeTndyeckre OCHOBBI XUMUM»

14

Meranibl, ux nonoxenue B [lepuoamueckoit
cHUcTeMe XMMUYecKux annemeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nIecKre CBOMCTBA
METaJIOB




15

CnnaBbl METaIIOB. DJIEKTPOXUMHUUECKUM psift
HaIPSHKEHUN METaJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, KT, KalbIUil, MaTHUH,
ATIOMUHHN) U UX COSAMHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

XUMHYEeCKHE CBOMCTBA ITMHKA, Kele3a U UX
COeTMHEHUN

19

[TpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME
«Mertamas»"

20

Hemerasipl, MX MOJI0KEHHUE B
[lepronnueckoi cucTeMe XUMUYECKHX
anemenToB JI. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

PusnyecKkue CBOKMCTBAa HEMETAIIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCTIOpo/ia, cephl, (hocdopa u yrieposa)

22

XHWMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COeTMHEHNN

23

XuMHYecKue cBoicTBa a3oTa, (pocodpa u ux
COeTMHEHNN

24

XHUMHUYECKUE CBOMCTBA yIiiepoaa, KpeMHUS U
UX COeTUHEHUI

25

[IpruMeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COEeIMHEHUN

26

O0001EeHre U cucTeEMAaTU3aLMs 3HAHUN 10




Teme «HeMeTamiely. Beruucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «Pemienue

27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeramnsl"»

28 KonTponbHas pabora no remam «MeTtasuibi» 1
u «Hemeramnsn»

29 Heopranudeckue u opraHn4eckue KUCIOTHI. 1
Heopranuueckne u opraHn4eckue OCHOBaHUS
AmMoTepHbIe HEOpraHUYECKHe U

30 opranuveckue coequHenus. [ eneTnueckas 1
CBSI3b HEOPTaHMYECKUX ¥ OPTraHUIECKUX
BEIIIECTB
Posib xumun B oGecrieyeHnn 3K0JI0rHYECKOH,

31 SHEPreTUYeCKON U MUIIEBO 0€30MacHOCTH, 1
Pa3sBUTHU MEIUIMHbI
[IpencraBienust 06 00OMUX HAYYHBIX

32 IIPUHIIAIIAX TPOMBIIITIEHHOTO IOTY4YEeHHUS 1
Ba)XHEHIIINX BELIECTB

33 YernoBek B MHpE BELIECTB U MaTepHUajIoB

34 XUMHUS ¥ 310POBbE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVISA YYEHUKA

I"a6puensn O.C. Xumus. 10 knacc. YuyeOHuk asis1 o01ieo0pa3oBaTeIbHBIX
yapexennii - M.: IIpoceenienue, 2022

METOINYECKHUE MATEPUAJIbBI 1JIs1 YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubarorexa IIOK https://m.edsoo.ru



https://m.edsoo.ru/00ad9cb2

		2023-08-31T15:28:00+0400
	Кутлубаева Р.К




