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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XMMHUHM Ha YpPOBHE CpelHEro oOmiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3ybTaTaM OCBOEHUS
denepanbHOil  00pa30BaTENbHOW MPOrPaMMbl CPETHEro OOIIEro 00pa3oBaHUs
(®OIT  COO), mnpencrabienHbix B  DenepanbHOM  TOCYAaPCTBEHHOM
obpazoBarenpHOoM craHgapre COO, c¢ yuérom KoHuenmuum mnpenoaaBaHus
y4eOHOro mpeaMeTa «XuUMHs» B 00pa3oBaTelIbHBIX OpraHu3amnusx Poccuiickoit
Qenepanny, peadu3ylOlMX OCHOBHBIE 00pa30BaTENIbHbIE MPOrpaMMBbl, H
OCHOBHBIX TMoyoXkeHul «Crpareruu pa3BUTHs BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIpPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUSL OOyUYaIOIIMXCA CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyainbHbie TosioxkeHuss ®PI'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH,
COJICp’KaHMs, PE3YyJIbTaTOB OOy4YeHUST W TpeOOBaHUN K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTeIbHON  OpraHu3alliM, SBJSIETCS HEOTHEMJIEMON YacThl0 MX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAOIIMM HTallOM peaJn3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBbIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHMsI 3aKOHOB NMPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl
YeJIOBeKa, a TaKKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbI0 M MNpUPOAHON cpede. Peamusyercs xumudeckoe 00pa3oBaHHE
oOyJaroluxcsi Ha YpOBHE CpeHEro oOIIero o0pa3oBaHUs CPeACTBAMH y4EOHOIO
npeaMeTa «XHMHsS», COACPXKAHUE W IOCTPOEHUE KOTOPOTO ONPEIEIEHBbl B
OporpaMme MO0 XHMHUHM C YYETOM CHelU(PUKH HAyKHM XHMHH, €€ 3HAYeHUS B
NO3HAHUU TPUPOABl U B MaTEPUAIBbHOW >KM3HU OOILECTBA, a Takke C Y4ETOM
o0luMX 1elell W MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparuu.

XuMUSl KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo poiib B
COBPEMEHHOM IUBWIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHKE PALMOHATBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (popMHpyeTcs B XMMHUU Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOIIET0 MHPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMUsS CTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmiectBa. COBpeMEHHas XHUMHS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTMM HANpaBlI€HA HA PELICHHE
rJI00ANbHBIX TPOOJIEM YCTOMYMBOIO pPAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTUYECKON O€30IMACHOCTH U OXPAHBI 3[I0POBbS.

B cooTtBercTBHM C OOmMMM LEMSIMA W TPUHIUIAMH CPETHET0 OOIIEero
oOpazoBanus coaepkanue npeamera «Xumus» (10—-11 kmaccrsl, 6a30BbI ypOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O MM JUIsl  BbIpaOOTKA  MHPOBO33PEHUECKHUX
OPHEHTUPOB, YCIIEIIHOTO BKJIIOYEHHs B KU3Hb COLMYMA, MPOAOJDKEHHUS
00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu  npeaMera  «XUMHUS»  ABISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumuss» U «OOmas W HEOpPraHUYeCcKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XMMUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOM CHUCTEMbl 3HAHUW MPU U3YYECHUHU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOroooOpasus
BEILIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

CrtpykTypa conepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYeckas XuUMUs» CPOpPMHUpPOBAHA B NPOrpaMMe IO XMMHH Ha OCHOBE
CUCTEMHOTO TOAXO0/JAa K U3YYEHUI0 Y4eOHOro wmarepuasa U 0OyCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHWW HA  OMNpPEACIIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHM BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOpPUM CTPOCHUS OPraHUYECKUX
COCAMHEHNH, a TAaK)K€ HAa YPOBHE CTEPEOXMMHUYECKHMX M  IJIEKTPOHHBIX
MPEACTABICHU O cTpoeHun BemecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB JIO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckol XHWMUHU IOJIYy4YarOT Pa3BUTHUE
c(hOopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHbBIE
NPEICTaBIICHUS O XUMUYECKON CBA3M, KJIACCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIUU.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «Xumus» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBI Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJIOTMYECKHME CBEIIEHHUS O BELIECTBAX W
XUMUUYeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudecKas
XUMUSD» 00y4aromuMcsl MPEJOCTAaBISETCS BO3MOYKHOCTh OCO3HAaTh 3HAUYECHHE
MEPUOANYECKOTO 3aKOHA C OOILIETEOPETHUECKUX U METOJIOJIOTUYECKUX TMO3UIUH,



rIyOke TOHSATh HWCTOPUYECKOE W3MEHeHHEe (QYHKIUA OTOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIONICH M IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWN O Ba)KHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 m 11 xnaccos
AJIEeMEHTaMHU COJIEPXKAHMS, HMMEIOUMMHU KYJIbTYPOJOTHMUECKUI U TMPUKIATHON
XapakTep. OTW 3HAHUA CHOCOOCTBYIOT TOHHMAHHMIO B3aWUMOCBSI3U XHUMHH C
IPYTUMHU HayKaMH, PAacKphIBAIOT €€ poJIb B IMO3HABATEIIBHOW WM TPAKTHYCCKOU
JESITEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K TPOLECCY
TBOpUYECTBAa B OOJACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
mpo0jemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECCKH OCMBICIMUBATH WH(POPMAIIUIO |
MPUMEHATh ©€ Uil TIONOJIHCHWS] 3HAHWW, PEIICHUS WHTEIUICKTYIbHBIX W
AKCIIEPUMEHTAIILHBIX MCCIEA0BATENbCKUX 3a1a4. B 1enom comepikanue yd4eOHOro
npenmera «XUMHS» ~ JAHHOTO  YPOBHS  WM3Y4YEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI MTOHUMAHUS
dunocodhckux MAeH, TaKWX KaK: MaTepuajbHOE EAMHCTBO HEOPTAaHWYECKOTO H
OpTraHUYECKOTO MHpPa, OOYCJIOBICHHOCTh CBOWCTB BEIIECTB HX COCTABOM W
CTPOEHHEM, T03HABAEMOCTh TPUPOJHBIX SBJICHUM NYTEM OKCIEPUMEHTAa W
pelIeHus] TMPOTHBOPEYUN MEXIy HOBBIMH (akTaMHM U TEOPETHUYECKUMU
MPEANMOCHUTKAMHU, OCO3HAHUE POJIM XMMUH B PEIICHUH DKOJOTHYECKUX MpoOIeM, a
TakKe MPOoOJIeM COepeKEHNS IHEPTETUUECKUX PECYPCOB, CBHIPhS, CO3TaHMUS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHHS, pPa3BUTUS U COIMAIM3AlIUA
oOydJaronuxcsi MPUHATBIE TPOTrPAMMOM MO XMMHH TOAXOAbI K OMPENETICHUI0
colepKaHUsT ¥ TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaloT  (HOPMHUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, HMEIOMUX 0a30BO€ 3HAYEHHE I
Pa3IUYHBIX BHUJOB JICSITEIBHOCTU: pEIIEHUS TMpoOJieM, TOUCKa, aHajdu3a W
00paboTku uHbOpMaIi, HEOOXOIUMBIX JIJII MPUOOPETEHUS OIbITa TPAKTUIECKON
U HCCIIEAOBATCIIbCKON JCATEIBPHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHMS XWMHHW Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, MPU OMPEACIICHUN
coJlepKaTeIbHONW XapaKTEPUCTHKU IIEJIe H3ydeHHs TMpeaMeTa HarpaBICHHEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpPHU3HAETCS (POpMUpPOBAaHUE OCHOB
XUMUYCCKON HAyKH Kak 00JIaCTH COBPEMEHHOTO ©CTECTBO3HAHMS, MPAKTHUYCCKOU
NESATETLHOCTH YE€JIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOUM KyIbTyphl. C
METOANYECKOW TOYKM 3pPEHHsI TaKOM IMOAXOJX K ONPENEIICHHUIO LEIeH W3yYEeHMs
peaIMeTa SBIISIETCS BIIOJIHE OMPaBIaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHMsI TJAaBHBIMU LEISIMU W3Y4YEHHUS MpeaMera
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCA:

e (QopMupoBaHue CHCTEMBl XHMHYECKMX 3HAHUWA KaK BaKHEUIIEH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHWMAHHE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmHpoBaHHE U pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAaX MO3HAHUS
BEIIECTB M XHWMHUYECKHX pPEAKUUH, HEOOXOOUMBIX I HPUOOpPETEHUS
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEUIECTB M XHWMHUYECKHX SIBJICHUU,
UMEIOIINX MECTO B IIPUPOJE, B MPAKTUUYECKON U MOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAONIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJICHUEM IpPaBHII
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ aTuM, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1ad U3y4eHUs
MpeAMeTa B IporpaMme Mo XMMHUHU YTOUHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHUHU
C HOBBIMHM IIPHUOPUTETAMHU B CHUCTEME CpelHero oduiero oopasoBanus. CeronHs B
OpernojaBaHUM XUMHMHM B Oosblied  CTENeHH OTAATCS  MNPEANOYTEHHE
OPAKTHUYECKONH KOMIIOHEHTE COJEpKaHHsA OOyueHHUs, OPHEHTUPOBAHHOM Ha
HOJTOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alyy, BIaJCHOIIEro He
Ha0OpoM 3HaHWW, a (YHKUIHOHAIBHOM TIpaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHHUSIMU aKTHUBHOTO TIOJIyYEHUs 3HAHUW M MPUMEHEHUS UX B PeaIbHOM >KU3HU
JUISl PEIIEHUS] MPAKTUYECKHUX 3aau.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHM IMpeaMeTa «XUMHS» JOMHHHUPYIOUIEe
3HaUYE€HHUE MPUOOPETAIOT TAKHUE LIeNIU U 3a/1a4H, KaK:

aganTarys 00y4aroluXcsl K YCIOBHUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYallMsIX, CBA3aHHBIX C BEHIECTBAMHU U UX
MIPUMEHEHUEM;

dopMupoBaHMe y OOYyYalolIMXCSl  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIsi Pa3IUYHBIX BHUOB
NEeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOMCcKa, aHaau3a U 00padoTku MHbOpMaIH,
HEOOXOJIUMBIX Ui TPUOOPETEHHs] OMbITa JCSATENIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHH, a TakXKe [JIs OLUEHKU C TO3UIMI
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX
IPOLIECCOB HA OPraHM3M Y€JI0OBEKa U IPUPOIHYIO CPENY;



pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUarOINXCsl: CIIOCOOHOCTH CaMOCTOSITEIFHO IPHUOOpETaTh HOBBIE
3HAHUSA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSMH, UCITOJIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA M aHa/In3a y4eOHOU u
HAyYHO-TIOMYJISIPHOM HH(POPMAIIUA XUMUYECKOTO COICPKAHUS;

(dopMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHUECKOTO
MBIIICHHS], HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YACTHOCTH, NMPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
AKCIIEPUMECHTA;

BOCIIUTaHHE Yy oOOyvarommxcs yOexIEHHOCTH B T'yMaHHCTUYECKOM
HaIPaBJICHHOCTH XUMHUH, €€ BaXHOW POJM B PEIICHUH TJIOOATBHBIX MPOOIIeM
PaIMOHAIBHOTO MPUPOJIONOIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYpCOB U
COXpaHEHUs TPHUPOIAHOTO PABHOBECUS, OCO3HAHUS HEOOXOJAMMOCTU OEPEKHOTO
OTHOUIEHUS K TPHUPOJE M CBOEMY 3/I0POBbIO, a TaKkKe MNPUOOpPETEHUs OIbITa
WCITOJIB30BAHUS TIOMYYCHHBIX 3HAHWM JUIS TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM miaHe cpeaHero oOWEro 0O0pa30BaHUS MPEAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOM obnactu «EcTecTBeHHO-HAyUYHBIE
MIPEAMETBD.

OO611ee Yncio 9acoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obrero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
gac B Heenmo), B 11 kmacce — 34 gaca (1 gac B Heneno).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPTAHUYECKAA XUMMUA

Teoperuyeckue 0CHOBbI OPraHUYeCKON XUMUHU

[IpenMer opraHM4ecKOM XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
NOJIyYEHUH HOBBIX BEIIECTB W MATEpHAIOB. TeOopus CTPOEHUS OpPraHUuYECKHUX
coenunennit A. M. bytiepoBa, e€ ocHoBHBIE MOJI0KeHUA. CTpYKTypHbIE (DOPMYIIBI
OpraHUYecKUX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBsSI3b B
OpraHUYECKUX COEUHEHUSX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenue o ki1accupuKalMu opraHudeckux BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COCIMHEHUU (CUCTeMaTWyecKas) U TPUBUAJIBHBIC Ha3BaHUS
BAKHEUIINX MPEICTABUTENEHN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALICHUMN:
O3HAaKOMJIEHME C OO0pa3laMHd OpPraHMYEeCKUX BEUIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U
ONMCAaHUE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
P HarpeBaHuu (TUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAa. MeraH u dTaH —
POCTEUIINE TIPEICTABUTENN QJIKAHOB: (U3MUECKHE M XUMUYECKHE CBOWCTBA
(peakuuu 3aMEIECHHUS] W TOPEHMS), HAXOXKIEHUE B IMPUPOJAE, IMOIYyYECHHE H
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAN. DTUJIEH U IMPONMWIEH —
MPOCTEUIINE TPEACTABUTENIN aAJIKEHOB: (DU3MUYECKME U XHMHYECKHE CBOWMCTBA
(peakuuy TUAPUPOBAHUS, TANOTCHUPOBAHUSA, THUApPATALNM, OKHUCICHUS H
MOJIMMEPU3aIUK ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanauensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKUE CBOWCTBa (peakuusi nojaumepusanuu). [lonmydeHne CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALETUIICH
— TpPOCTEHIIMHA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peakiMu TUIPUPOBAHUS, TaJIOTEHUPOBAHMS, THIpaTaIlUH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

ApeHbl. beH3on: coctas, cTpoeHne, PU3NYECKMEe U XMMUYECKMe CBOWCTBA
(peaKkumMm ranoreHMpoBaHMA U HUTPOBAHMUA), NONYYEeHUE U NpumeHeHue. Tonyon:
cocmas, cmpoeHue, (u3uyecKue U Xumudeckue ceolicmea  (peakyuu
20/102€HUPOBAHUA U HUMPOBAHUSA), Moay4YyeHue u npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckas CBs3b MEXIY YIVIEBOJOPOAAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YTIE€BOXOPOAOB. lIpuponmHbli ra3 W NOMyTHBIE
HeTsaHbie Ta3bl. HegTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4eckuil), mnuponus. I[IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHUE B NMPOMBIIIEHHOCTU U B ObITy. KameHHbIN
YTOJb ¥ IPOAYKTHI €r0 NMepepadbOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB W WX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3llaMH IUIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJIor€HONPOU3BOIHBIX, NIPOBEICHNE MPAKTUYECKONW PabOThI: MOJIYYEHHUE STUJICHA
Y U3y4YEHUE €T0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluucnenuss mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKUUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

KucJiopoacoaep:kamue opraHu4ecKue coeJUHECHUA

IIpenenbHbIE  OJHOATOMHBIE CIHMPTBI. METaHON M 3TaHON: CTPOECHHUE,
(¢u3nueckue M XUMHUYECKHE CBOMCTBAa (pEaKkUMU C aKTHUBHBIMM METaJlJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), MpUMEHEeHUEe. BomopoaHbie CBSI3M MEXIy
MOJIEKYJIaMU CIIUPTOB. JIefiCTBHE METAaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaroMHple  CHUPTBHL.  ODTWUJIEHIVIMKOJIb W [JMLEPHH: CTPOCHHE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aMMOAEWCTBHE CO IIEJTOYHBIMU
METaJulaMH, KaueCTBEHHash peaklus Ha MHOroaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM uesnoBeka. [I[puMeHeHre rmiepruHa U STUICHTITUKOJIS.

@deHoJ: CTPOCHHE MOJICKYJbI, (QU3NYECKHe M XUMUYECKHE CBOWCTBA.
ToxkcuunocTs (henona. [lpumenenue gpenona.

Anpperunpl U kemouwvl. DopMalbIeruj, AaUETaNbAETHI: CTPOCHHUE,
(¢usnyeckue W XUMHUYECKHE CBOMCTBA (peaklMM OKHCIEHUS U BOCCTAHOBIICHUS,
KAueCTBEHHbBIEC PEAKLINHN), IOJIyYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHble KapOOHOBbIE KHUCIOTHl. MypaBbUHas U
YKCYCHAasl KHCIIOTBI: CTpOeHHe, (pru3nuecKkue W XMMHUYECKHUE CBOMCTBa (CBOICTBa,
oOurue Uil Kiacca KUCIOT, Peakius 3TepuuKalum), MoJIy4eHne U IpUMEHEHHE.
CreapuHoOBasi ¥ OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOILIEE JIEHCTBUE.

Cnoxuple »QuUpbl Kak NPOU3BOAHbIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKHPOB.



VYrineBompl:  cocTtaB, Kiaccuukamus — yriaeBogoB  (MOHO-, AW- H
nojucaxapubl). [roko3a — npocrelmuii MOHOCaxapua: 0OCOOEHHOCTH CTPOEHMS
MOJIEKYJbI, (U3MUECKME W XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE  C
ruapokcunom Meau(Il), okucnenne ammmadHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJE, MPUMEHEHHE,
ouonoruueckas posib. @otocunres. PpykTo3a Kak U30MeEp TIIOKO3HI.

Kpaxman u nemnono3a Kak nNpupojHbie noiuMepbl. CTpoeHue Kpaxmaia U
HEeJUT0103bl.  PU3NYECKUE W XMUMHYECKHE CBOWCTBAa Kpaxmaya (THIpOJu3,
KayeCTBEHHAsI PEaKIIUs C HOJIOM).

OKClepUMEHTAJIbHbIE METObl W3Y4YEHHMsS BEUIECTB U HUX IPEBPAICHUN:
MPOBE/ICHHE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIIBITOB: TOPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHCIEHHE STaHOJIA
okcuaoM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEWUCTBUE TJMIIEpPUHA C
ruznpokcuoM meau(ll)), anpaernoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIa
cepeopa(l) u rugpokcumom Menu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
MIPOBEICHHE MPAKTHYECKOM paOdOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3agaun.

Bbluncnenuss 1mo ypaBHEHHMIO XUMHYECKOM peakuuu (maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WU MPOAYKTOB PEAKIIIH).

A3oTcoaeprkane OpraHnuecKiue CoeAMHEHUS.

AMUHOKHUCIOTH Kak aMm(poTepHble oprannyeckue coequneHus. dusnueckue
U XMUMHUYECKHE CBOMCTBAa aMMHOKUCIOT (Ha mpuMepe IiMIMHA). buonornueckoe
3Ha4YE€HHE aMHUHOKUCIOT. [lenTuapl.

benku kak nOpuUpoIHBIE BBICOKOMOJIEKYJIApHbIE coeAauHeHus. [lepBuuHas,
BTOpUYHAsE M TpEeTUYHas CTPYKTypa OeiIKoB. XUMHUYECKHE CBOMICTBa OENKOB:
TUJIPOJIN3, ACHATypalusl, KaUeCTBEHHbIE PEaKIIMH Ha OEJKU.

OKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpaLICHUN:
HaO0JII0/ICHUE U ONMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIIKOB.

BbicokoMouieKkyJIsIpHbIE COCAUHEHUS

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUHU, CPENHSS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUN —
NOJIMMEPHU3ALIMS U TTOJTUKOHIECHC AU

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MpPEBpaLICHUN:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3zannst MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTHH, TaK U IOHATHUM, SBIIOIIUXCS CHUCTEMHBIMHU ISl OTHECIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MTOHSTHS: SIBJICHUE, HAYYHBIH (paKT, TUIIOTE3A,
3aKOH, TEOpHSs, aHAU3, CUHTE3, KjaccHU(UKAIMs, MEPUOIUYHOCTb, HAOIIOICHHE,
M3MEPEHNE, SKCIEPUMEHT, MOJEIUPOBAHNE.

@®usuka: MarTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YypPOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHMS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3MeE,
(oTrocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemlecTBa (O€IKH, YIIEBOIbI, >KHUPBL,
(epMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHoyOruA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHUI,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBLLAA U HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMMH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHA
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHus JIEKTPOHOB MO OpOUTAISIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(DUTYpaIIHsi aTOMOB.

ITepuonnyeckuit 3axkoH u Ilepuoanyeckas cucreMa XUMUYECKUX IJIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA M [lepumogmyueckoil cuctemsbl
xuMmudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTHIX M CJIOXHBIX BENIECTB MO TPyMNIaM W TEePUOIAM.
3HaYeHHE NEPUOIUUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuUIbl XUMHYECKOW CBA3U
(KoBaJICHTHasi HEMOJSpHAs W MOJISIpHAs, MOHHAsA, MeTaJuinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ¥ JTIOHOPHO-
akuentopHslil). BomoponHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULIATETBHOCTD.
Crenenb okuciieHus. OHbI: KATUOHBI 1 aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. UMbl KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTh
CBOICTBA BEILIECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[Tonarue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIIHBIE PACTBOPHI.
MaccoBas 10J1 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4ECKUX COECIMHEHU . Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKass CBSI3b HEOPraHWYECKHUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KJIacCaM.

Xumudeckass — peaknus. Krmaccupukamumss  XUMHYECKHX — pEaKkIuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMUHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIHIX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pas3nudHbIX (pakTopoB. OOpaTUMBbIC
peakunu. Xumuyeckoe paBHoOBecHe. DakTOpbl, BIHSIOIMIME HA COCTOSIHUE
xumudeckoro pasHoBecus. [Ipunuun Jle [lartense.

DnekTpoiuThueckas aucconnanus. CuibHbIC U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHUS BEIIECTB WU WX MPEBPALICHUIL:
neMoHctpanus tabnun «llepuoauyeckas cuctema XUMHYECKUX 3yeMmeHToB [[. .
MenneneeBay, U3ydeHHUE MOJENICH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (pa3oKEeHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KAaTAIU3AaTOPA, ONPEAEICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOUIBIO YHUBEPCAJIBHOTO WHAMKATOpPA, pPEAKUMHU HOHHOro oOMeHa),
MPOBEJICHUE MTPAKTUYECKON paboThl «BiusiHue pa3auyHbix (akTOpOB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3agaumn.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKHUX pEAKUUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUEThl C HCIOJB30BAHUEM MOHSTHUS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heoprannueckass xumus

Hemeranmnel. Ilonoxkenne HemerayuioB B Ilepuognyeckorl  cucteme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETA/UIOB. AJUIOTPOIHMS HEMETaUIOB (Ha MpuUMepe
KHCJIOpOJa, cephl, hocdopa u yriaeponaa).

XUMHUYECKUE CBOMCTBA BAXHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHSI) W WX  COCNUHECHMA  (OKCHIIOB,
KHUCIIOPOCOIEPKAIINUX KUCTIOT, BOJOPOJAHBIX COCTUHEHU).

[IprMeHenne Ba)XHENIIMX HEMETAIIOB U X COECUHEHHM.



Merannel. Ilonoxenne meramnos B Ilepmoandeckor cUCTEME XMMHYECKHUX
anemeHnToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. O0mue gusndeckue cBoicTtBa MeTauioB. CIlaBbl METaJIJIOB.
DNEeKTPOXUMHYECKUI PsAJl HAPSKEHUN METaJIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIHUX METAIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, aJIFOMUHUM, [IUHK, XPOM, JKEJI€30, ME/Ib) U KX COCTUHEHUM.

OObmme crnocoObl moiyueHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB W WX IPEBpALICHUIL:
M3y4eHUe KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3lioB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HaOJIOJIEHHE W ONHCAHME JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX ONBITOB (B3aMMOEHCTBHE T'MAPOKCHIA AITIOMHUHHS C PACTBOpPAMHU
KHCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMU HAa KATHOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuérbl Macchl BemiecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacc€ WM O00BEMY OJHOIO M3 Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIUH, €CIU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUSA U )KU3Hb

Ponp xuMum B 0OeCIieUeHHH 3KOJOTHYECKOM, YHEPTeTHUCCKON W IHIIECBOM
0€30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [IOHATHE O Hay4HBIX METOJaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

IIpeacraBnenuss 00 OOUMX HAy4HbIX MPUHLUNAX POMBIIUIEHHOTO
IIOJIyYEHHUs] BAKHEUILNX BEILECTB.

YenoBek B MHpE BEIIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIIBHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpACKH, CTEKJIO, KepamuKa,
MaTepuasibl JUIsl JIEKTPOHUKH, HAHOMAaTEPHUAJIbl, OPraHUYECKUE U MHUHEPAJIBHBIE
yao0OpeHus.

XAMHUS U 3J0pOBbE YEJIOBEKA: IPABHJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia 0€30MAaCHOTO HUCIOIb30BaHUS MpenapaToB ObITOBOM XMMHUU
B [IOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TNpU  HM3y4YeHUM OO0Imed u
HEOPraHM4eCKOM XuMHH B 11 Kitacce OCylIECTBIIIETCS YepeE3 MCIOJIb30BAHUE KAK
oO0LIMX €CTECTBEHHO-HAYYHbIX TMOHSATUH, TaK W TMOHSTHM, SBISIOMIMXCA
CUCTEMHBIMH I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE MOHATHA: HAYYHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(uKaluus, MNEePUOAUYHOCTh, HAOJIOJIEHUE,
DKCIIEPUMEHT, MOACIINPOBAHUE, U3MEPEHNUE, SBIICHNUE.



®dusuka: MaTepus, YHEPrHsi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJAMOAKTUBHOCTh, MOJIEKYJa, SHEPTETUYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEUIeCTBA, (PU3UYECKHE BETMUYHMHBI M €IUHUIIBI UX
U3MEpEHUSs], CKOPOCTb.

buonorusa: kneTka, OpraHmsM, OJKOcuUcTeMa, Ouocdepa, Makpo- H
MHUKPOZJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHEpanbl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOILUIMBO,
PECYpCHI.

Texnonorus: XuMu4eckasi MPOMBIILIEHHOCTh, METAJLTypIusi, MPOU3BOJACTBO
CTPOUTENBHBIX MAaTepuajoB, CEIbCKOXO3SHCTBEHHOE MPOU3BOACTBO, IHILEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKas  MPOMBIIIJICHHOCTb,  IPOU3BOACTBO
KOCMETHUYECKHUX IMPernapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEpUaJIOB,
AJIEKTPOHHASI POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOyJaronMMucCs TPOrpaMM CpeIaHEero oOmero o0pa3oBaHus (JTMYHOCTHBIM,
METanpeIMETHbIM W  TpeaMeTHbIM). HayyHo-meTogudyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BBIJICICHBI CIEAYIONINE COCTABIIAIONIHUE:

OCO3HaHUE OOYYAIOLIUMUCS POCCHUMCKOW TIpaKAAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEICHUIO;

HaJM4Khe MOTUBALIMU K 00YUYEHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAIULUKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4arolIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS HKOJIOTHMYECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH JKU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAaMeTa «XHMHS» JIOCTUTAIOTCS B
€AVMHCTBE YYEOHOW M BOCIHUTATEIBHON JE€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeajaMyd POCCHUHCKOTO Tpa)xIaHCKOTO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMHd W [paBWIaMH  TOBEIEHHUS, CIOCOOCTBYIOIMMHU  IMpolieccaM
CaMOINO3HAHUS, CaMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTPaXaroT
c(OPMUPOBAHHOCTh OMBITa MO3HABATEIILHON M MPaKTUYECKOW JesTeIbHOCTU
oOydaromuxcst Mo peanu3auy MPUHATHIX B 00IECTBE [IEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpaIaHCKOT0 BOCIMTAHNS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTHUTYIMOHHBIX NPaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IPaBOIOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIIOJHEHUU
XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIN3E PA3TUYHbBIX BUIOB YU€OHOMN AESITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HWCTOPHUYECKOMY W HAyYHOMY HAacJEInIo
OTEYECTBEHHOW XUMUHU;

YBaXEHUS K NIPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
IPUMEHEHUSI XHUMHH, OCO3HAHUS TOTO, YTO JIOCTHKECHHS HAYKU €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPy/ia YUYEHBIX U IPAKTUKOB;

MHTEpeca M TO3HABAaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEIYIOLIEM
aHanu3e MHQOpPMaLUMU O MEPEAOBBIX JTOCTHXKEHHSIX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPAaBCTBEHHOI'O CO3HAHUS, 3STHYECKOTrO TOBEACHUS;

CITIOCOOHOCTH OIIEHUBATh CUTYyallud, CBSA3aHHBIE C XUMHUUYECKUMHU SBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE U TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUM ITHX
MOCTYTIKOB;

4) hopMHUpPOBaHHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl I[IEHHOCTEH 3J0pOBOro M 0Oe30MmacHoro obpasza IKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOILEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

cOOMIOICHUs TIpaBWJI OE30MacHOr0 OOpalleHHusl C BEIIeCTBaMHU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JESATEIBHOCTH;

MOHUMAHMS LEHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO W  KOJJIGKTUBHOTO
0€301acHOro MOBEICHUS B CUTYAlUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUATHUS BPEIHBIX MPUBBLIUEK (YMOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KypEeHUSI);

5) Tpy10BOT0 BOCTIMTAHUS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKOU
JeSATEeIbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYrux BUAAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pELIEHUU MPAKTHYECKUX 3a]ad
COILIMAJIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUECKOMY M3YUYCHHIO MPO(PECCHI pa3IuyHOrO pojia, B TOM
YUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yJibTartaM TPYAOBOU JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHON TPACKTOPUU
oOpazoBanusi, Oyayieid npodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HUHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) K0JI0rHYeCKOro BOCHUTAHMA:

AKOJIOTUYECKU II€JIeCO00pa3HOTr0 OTHOIICHUS K MPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIJIE;

MOHMMAaHUSI TJIO0AJBHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHOW CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSI JOCTHXKCHHM XUMUHU IS
peLIEeHUs BOIIPOCOB PAallMOHAIIBHOTO PUPOI0TIOIb30BAHMUS;

AKTUBHOTO HENPUATHS JICWCTBUM, MPUHOCAIIMX BPEH  OKpPYXKaIoIIeH
IPUPOAHON cpejie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;

HaJIMYUsl Pa3BUTOTO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABaTEJIbHOW, KOMMYHHMKATUBHOM M COIMAIbLHOM
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c()OPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHenu(PUKA XUMUU KaK HayKd, OCO3HaHMS €€ poJii B
GbopMHUpPOBAHNN PAlMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYKAIOIEM MHpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHCHUSs
MIPUPOJTHOTO PAaBHOBECHSI,;

yOSXKIIEHHOCTH B  OCO0OM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUBWIM3ALMU: B €€ TyMAaHHCTUYECKOW HANpaBJIECHHOCTH M BAXKHOW pOJU B
CO37IaHUU HOBOW 0a3bl MaTepUATBLHON KYJIbTYpPBI, PEIICHUN TI0O0ATBHBIX MPoOIeM
YCTOWYHMBOT'O PA3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHM MEIUIMHBI, 00ECIEYEHUHU YCIOBHIM
YCHEHIHOTO TpyJa W JKOJOTMYECKH KOMGPOPTHOM >KHU3HU KaXKIOrOo 4YieHa
o01IeCcTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HUCIOJIb30BaTh



MoJydyaeMble 3HAHUA Ui aHANIKU3a U OOBSICHEHHs! SBJICHUN OKPY’KaIOIIEro MUpa U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIIOUCHMS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCS JIaHHBIX C IEJIbI0 MOJIYy4YeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAaHHS MJIs
pelieHus NpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MMO3HAHUIO U UCCIIEIOBATEIIBCKOM AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMpPEphIBHOMY  OOpa3OBaHUI0 H
caM000pa3oBaHWIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX chepax npodeccruoHaIbHOM
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

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

3HaUYUMble  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHUA  OOYYaAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaKarollue
IIEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeNU(UKYy METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
nmpoliecc, CUcTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHUE);

YHUBEpCcaJibHbIe y4yeOHbIC AeHCTBHS (IT03HABaTEJIbHbIC, KOMMYHUKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CHIOCOOHOCTb oOyuaromxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAIbHBbIC y4COHbBIC
JNEUCTBHUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABaTeJbHbIMHU
JeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSATENIbHO  (OpMYJIMpPOBaTh M aKTyalIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh LEJIM JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIbTATHI JACITEIbHOCTH C HOCTABICHHBIMU LIEJISIMU;

HCMOJI30BaTh IMPHU OCBOEHUU 3HAHUW NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIICJISITh XAPAKTEPHBbIE MPU3HAKHU TOHSITUHA W YCTAaHABJIMBATH MX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U1 OOBSICHEHHS OT/IEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpATh OCHOBAaHUS M KPUTEPUU s KIAaCCU(PUKALMU BEUIECTB H
XUMHUYECKUX PEAKIIUN;

yCTaHaBIUBAaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pPACCYX ACHUS (MHAYKTHUBHBIC, JEAYKTHUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B paccMaTpUBaEMBbIX
ABJICHUAX, (OPMYIMPOBATH BBIBOJbI U 3aKJIIOUCHUS;

OPUMEHATH B IMPOLIECCE MMO3HAHUS, UCIOIb3yEMbIE B XUMUHM CUMBOJINYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30OBBIBATH MOJIETIBHBIE MTPEICTABICHUS — XUMUYECKHI
3HaK (CMMBOJ) »3JE€MEHTa, XUMHuYecKas ¢(opMmysa, YpaBHEHHE XUMHUYECKOU
peaKiuu — TMPU PEIIeHUH YYEOHBIX MO3HABATENIBHBIX M MPAKTHYECKUX 3ajad,
NPUMEHATh Ha3BaHHbIE MOJEIJIbHBIEC MPEICTABICHUS JIJIsl BBISBJICHUS XapaKTEPHBIX
INPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIHI.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJa/IeTh OCHOBaMH METOJIOB HAayYHOI'O IO3HAHUS BEIIECTB M XUMHUYECKHX
peaKkuui;

(dbopMyIUpOBATH LENH U 33J]a4H UCCIIETOBAHUS, HCIIOIh30BATh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
NO3HAHMUSI U OCHOBBI Uil (DOPMHUPOBAHMS THIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;

BJa/IeTh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHMPOBAHUS W TPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOIIOJATh 32 XOJ0M
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €r0 pe3ynbTar, (OopMyIupOBaTh
00001IEeHHS ¥ BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOICIaHHON paboTe;

OpuoOpeTaTh OMbIT YYEHUYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
AESTEIbHOCTH, TMPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB pEIIEHUS TPAKTHUYECKUX 3a7ad, MPUMEHECHHIO Ppa3ITUYHbIX
METOJIOB MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHpopManuu (Hay4dHO-
NOMyJIsSIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHpaBOYHBbIE IOCOOUS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (popm
NPECTaBICHNUS, KPUTHUECKU OLICHUBATH eé JIOCTOBEPHOCTH U
HENPOTUBOPEUYUBOCTH;



dbopMynHpOBaTh 3aMPOCHl U MPUMEHSTH PA3THYHBIE METOJBI MPU TIOUCKE U
otoope wuHOpPMALIUK, HEOOXOJMMOM JUIS BBINOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa,

npuOOpeTaTh OIBIT HUCHOJIb30BaHUSI HH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BBHIOMpPATh  ONTUMAIbHYIO  (opMy  mpeacTaBiIeHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEICTBA IMpU paboTe ¢
XUMUYECKON uHMOpMAaIMel: MPUMEHSATh MEXKIpeaMEeTHbIe (pu3nueckue Hu
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIbI, POpMYJibl, a00peBUATYpPbI, HOMEHKIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjajieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH J1€ICTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B X0OJI¢ JHAIOTa /WA
JTUCKYCCUH,  BBICKa3bIBaThb  HUACH, (HOPMYIUPOBATh CBOM  TPEIJIOKCHHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEAJIOKEHHON 3a/1a4u;

BBICTYNAaTh C TPE3CHTalMel pPe3yJbTaTOB IO3HABATEIHLHON NESITEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIBHO I COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOTHCHHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOM pabOThI MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaan3alid y4eOHOro MpoeKTa u (popMyIupoBaTh BHIBObI
M0 pe3ynbTaTaM MPOBEASHHBIX HMCCICIOBAHUN IMyTEM COTJIACOBAaHUS TO3MIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSMH.

OByajieHUe YHUBEPCATbHBIMU PEryJsiTUBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, ONpenessas e¢ Ieau W 3aJavyd, KOHTPOJMPOBaTH W IO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATh TpEIaraéMblii ajiroput™m JACHCTBUN mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3aj7a4, BBIOMpaTh HamOoJee
3¢ PexTUBHBIN C€MOCOO MX peleHUs C Y4YETOM IMOJYYEHUS HOBBIX 3HAHHUMA O
BEIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOCH JIEATECILHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XuUMHS»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJIM XUMHHM B TO3HAHUM SIBJICHUU



mpuUpoabl, B (OPMHUPOBAHWM MBIIUICHUS ©  KYJIbTYpbl JIUYHOCTH, €&
(GYHKIMOHATBHOU IPAMOTHOCTH, HEOOXOIMMOM ISl pEelICHUS! TPAKTUYECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraIINE TMOHATHS (XUMUYECKMH D3JIEMEHT, aroM, 3JIEKTPOHHAS
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbBHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi (popmyna (pa3BEépHyTass U COKpali€HHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIH O0O0BEM, YIJIEpOAHBIM CKeleT, (QyHKIHMOHAIbHAs TpyIIa,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUI pAJl, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHCIIOPOJ, U a30TCOJAEpXKAIIUE COCAUHEHUS, MOHOMEp, IOJMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNS1); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallhie B OCHOBE IMOHMMAaHUS TMPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEIACHHMS O CBOICTBaX, COCTaBe, IOJyYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BAKHEWIIIMX OPTaHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM JESITEIIbHOCTU YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh MX B3aWMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MpPU
OMMCAHUM COCTaBa, CTPOCHMSI U MPEBPALICHUI OPraHMYECKUX COETMHEHMI;

c(hOPMUPOBAHHOCTh YMEHHMI HCIOIb30BaTh XMUMHUYECKYIO CUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
GopMyn OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX pPEaKUuHu,
W3TOTABJIMBATh MOJEIM MOJIEKYJI OPraHMYECKUX BEIIECTB JUIsl WILTIOCTPAIUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAaHABIIUBATh MPUHAIICHKHOCTh H3YUECHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne COeAuHEHUN (yrJIeBOJOpPOAbl, KHUCIOPOA U a30TcoJepiKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIDHbIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucremaTrueckoir Homenkiatype (IUPAC), a Takke MPHUBOAWTH TPHUBHAILHBIC
Ha3BaHUSl OTACIBHBIX OPTraHWYECKUX BEIIECTB (DTUJICH, MPOIMUJICH, alleTUJICH,
ATUJICHTJIUKOIb, TIUIEPUH, (EeHos, GopManbAerull, aleTalbJerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCIOTA, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIO0TA, IIII0K03a,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIUH);

c(hOPMHUPOBAHHOCTh yMEHHUSI OMNPENCIATh BHUIABI XUMHUYECKON CBS3H B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHSTh TOJOKEHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. byTtiepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHsI MacChl BEILIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHM  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢usznyeckue M XMUMHUYECKHE CBOICTBA TUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STWJICH, MPOIMIICH, alleTHJICH,
Oyranuen-1,3, metunoyraauen-1,3, O€H30J, METAHOJ, ATaHOJ, ITUJICHIJIUKOJb,
rIUUepuH, (EHON, aleTalbIeru]l, MypaBbHHasI W YKCYCHas KHCIOTBHI, TJIIOKO03a,
KpaxmaJ, UEeJII0JI03a, aMUHOYKCYCHas KHCIIOTa), MILTFOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXJYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHUSI XapaKT€PU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Colpbid (He(Th, MNPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX TNEpepadbOTKU U
MPaKTHYECKOe MPUMEHEHHUE TMPOAYKTOB IIepepaboTKu;

c(hOPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS TI0 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peaKkiuu 1O H3BECTHBIM Macce, O0BEMY, KOJIWYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WU MPOJAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHUM BIIAJIETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCTIOJIb3YEeMbIX B XUMHUU TIPU U3YyUYEHUHU BEIECTB U
XUMHUYECKUX BJIEHUH (HAOI0IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTIUPOBAHUE),
WCIIOJIb30BaTh CHUCTEMHBIC XWMWUYECKHUE 3HAHUS [Js TPUHATUS PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEMIECTBAMH U UX
IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATH MTpaBUila OJb30BaHUSI XUMUYECKON
NMOCYJIOM ¥ J1abopaTOpHBIM O00OPY/IOBaHHMEM, a TakKKe IpaBuja OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TIJIAHUPOBATh W BBIMOJTHATH XUMUYCCKUN
AKCIIEPUMEHT (IPEeBpAICHHs] OPraHUYECKUX BELIECTB MPU HAIPEBAHUU, MTOTYUCHHE
ATUJIEHA M U3YYCHHE €ro CBOWCTB, KAaueCTBEHHBbIC pPEAKIIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OEJIKOB MpU HArpeBaHMM, LBETHHIE PEAKIUU OEJIKOB) B
COOTBETCTBHUM C TpaBWJIAMH TEXHUKH OE€30MacHOCTH TMpPHU OOpaleHUH C
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABISATH PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alHucH YPaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GOpMyIUPOBATH BBHIBOJBI HA OCHOBE ITHX PE3YJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAJU3UPOBATH XUMHYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOMU
uHdopmanu, UHTepHeT U Ipyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHWH  COOMIOZaTh  TpaBWIa  DKOJOTHYECKU
[IeJ1eCO00pa3HOro0 TMOBENIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEW NPUPOJHOM CpeAbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUSA HA YKWBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUSI W NPEJOTBPAIICHUS WX BPEIHOrO BO3ACHCTBUSA HA OPraHU3M
YEJI0BEKA;

JUIsl OOYyYaroIIMXCSl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 37I0POBbS: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUSI BEUIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CIENBIX W CHA0OBHUIASIIMX OOYYalOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3amucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHSI Kypca «OOImass u HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM  COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpa, POJIM XHMHUHU B TIO3HAHWMU SIBIICHUI
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsI PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAONINEe MOHATHS (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBI OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKas CBA3b
(KoBajieHTHas, HOHHAs, METAJJINYECKasi, BOJOPOIHAs ), KPUCTAIIINUECKAs PEIIETKa,
TUNBl  XUMHYECKUX  PEaKIHH, pacTBOpP, JJICKTPOJUTHI, HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JUCCOIMAIMS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW JuUccoumnanuu, nepuoandeckuii 3akoH JI. M. Mennpeneesa,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHHUS, JISKAIIME B OCHOBE MOHUMAHUSA MNPUUYMHHOCTUA U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM, (HDAaKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U O€30TIaCHOM MCITOJIb30BAHUN BAKHEHIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY M MIPAKTUYCCKOM IS TEILHOCTH YEJIOBEKa,



c(OpPMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTepHbIC MPU3HAKH TMOHITHIA,
YCTaHABIIMBaTh MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPU
ONMCAaHUH HEOPTraHUYECKUX BEIIECTB U UX NPEBPAIICHUN;

c(OPMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJUKY IS
coctaBiieHUs (OpPMyJ  BEIIECTB W yPaBHEHUH XUMHUYECKHX  PEaKIuil,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTAEIBHBIX
HEOpraHWYEeCKUX BellecTB (yrapHblid ra3, YrJeKUCIbIM ras3, aMMHak, TaméHas
U3BECTh, HErallIEHAasA U3BECTh, TUTHEBAS COJA, TUPHUT U JPYTHE);

c(hOpPMUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUAX PA3IUYHOrO COCTaBa, BHJ XUMHUYECKOH
CBsI3M (KOBaJICHTHAs, HIOHHAs, METAJUIMUECKas, BOAOPOIHAs) B COCAUHEHUIX, TUI
KPUCTAJUIMUECKON PpEHIETKH KOHKPETHOTO BeEIleCTBAa (aToMHasi, MOJIEKYJSpHas,
MOHHAs1, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX PacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJINBATh MPUHAIIIEKHOCTD
HEOPraHWYECKUX BELIECTB I0 HUX COCTaBYy K OIpeAeEHHOMY Kiaccy/Tpymie
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCUbl, OCHOBAaHUS,
KHCJIOTBI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MIEPUOINYECKOro 3aKkoHa [l.
N. MeHaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLITYIO, 0OBSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XMMHYECKHX 73yeMeHToB 1-4 mnepuonoB Ilepuonnyueckoid cUCTEMBI
xuMuueckux snemeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AJIIEKTPOHHBIE opouTanm, «HEPreTUYECKUe YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COECIMHEHHU
10 Iepuoaam u rpymnnaM llepuoanueckon cucrembl XuMHUECKUX d1eMeHTOoB /[]. W.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYLIECTBOBAHWE T€HETUYECKOM CBSI3W MEXIY HEOPraHWYECKHUMHU
BELIECTBAMHU C TIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEaKLUi;

c(hOPMHUPOBAHHOCTh YMEHUS KIIACCU(PUIIMPOBATH XMMUYECKHE PEAKIUU TI0
pa3IMYHBIM TPU3HAKAM (YHCIYy M COCTABY PEArvpyroIIMX BELIECTB, TEIJIOBOMY
ahdexTy peakinnu, U3MEHEHHIO CTETICHEW OKUCIECHHUS JJIEMEHTOB, OOpaTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISITh YPABHEHHS PEaKUUil pa3IUuHbIX
TUIIOB, TIOJIHBIE W COKPALIEHHBIEC YPABHEHUS PEAaKIMi HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPY KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABICHUS 3JIEKTPOHHOrO OanaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKiuu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctBus (nmpunuui Jle llatense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBIIIJICHHOTO IMOJIyY€HUS CEPHOM KHMCIOTHI, aMMHaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh MPEIACTABICHUNA 00 OOMIMX HAYYHBIX MPHUHINIAX H
HKOJIOTMYECKUX MPOOIeMax XUMHYECKOTO TIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYMCIEHUS C HUCIOJIb30BAaHUEM
HOHATHS «MaccoBas J0Jisl BELIECTBA B PacTBOpE», OOBEMHBIX OTHOILEHUH Ta30B
IPU XUMUYECKUX PEaKIUAX, MacChl BEIIECTBA WM 00BbEMA T'a30B MO U3BECTHOMY
KOJIMUYECTBY BEIECTBA, MAacce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIJIOBOrO 3(dexTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATh MpaBHiia MOJIb30BAHUS XUMUYECKON
MoCcyIol W JIabOpaTOPHBIM O0OpPYJOBAaHHEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBITIOJHEHHIO JIa0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHIMOJHATH XUMHUYECKHI
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
OTpe/eNieHue CpeAbl PAcTBOPOB BEIIECTB C TOMOIIBI0  YHHUBEPCATHLHOTO
MHIMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIIHH,
peakimMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha Cyibdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE IKCIEPUMEHTANbHBIX 33/a4 IO
temaM «Metamie»y U «HemeTannel») B COOTBETCTBHHM C TMpaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NPEICTABISATh PE3yAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amucH
YpaBHEHUH COOTBETCTBYIOIUX PEAKIUil U (OpMYyIUpOBaTh BHIBOJBI HA OCHOBE
ATUX PE3yJbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOM
KOMMYHUKaIUK, IHTepHET U Apyrux);



cOPMHPOBAHHOCTb ~ yYMEHUIl  cOONIOAAaTh  TpaBWiIa  DKOJOTHYECKU
LEJIECO00Pa3HOro NOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEIIX
COXPAaHEHMs CBOEr0 37I0POBbS U OKpYXKalolled NpUpOAHON cpeabl, 0CO3HABATh
OTaCHOCTh BO3JICHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHITH Ha mpuMepax CIOCOObl YMEHBIIEHUS W
HpeAOTBPALICHHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

I 00y4YarolMXCcsl ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3[I0POBbS: YMEHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX IIO3HAHHS BELIECTB U
XUMHYECKUX SIBJICHUI;

e cHenblX U cAa0OBHIALIMX OOYy4YaroLUXCsA: YMEHHE HCIOJIb30BATh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuid JI. bpaiins mis 3anucu XuMHYECKUX

dbopmyt.



IHOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

KoanuecTBouacoB

Tema ypoka KoHTpoJibHbIE

Bcero
padoThI

[Ipenmer
OpraHUYeCKOu
XUMUH, €€
BO3HUKHOBEHHUE,
pa3BUTHE U
3HAYCHHE

Teopus

CTpOCHUS
OpraHNUYeCKUX
COEIMHEHUN A. 1
M. bytneposa,

€€ OCHOBHBIC
ITOJIOKEHUS

[IpencraBnenue
0
KJaccuukanum
OPraHUYEeCKHUX
BEILIECTB.
Howmenxkiarypa
(cucremaTH4ecK
as) u
TPUBUAIIbHBIE
Ha3BaHUsA
OPraHNUYeCKHUX
BEILIECTB

AJKaHBI: COCTaB
U CTPOEHHE,
TOMOJIOTHYECKHU
U psn

Meran u 3TaH
— MpocTenmne
MPEACTABUTENN
aJIKaHOB

AJTIKEHBI: cOCTaB
U CTPOCHHUE,

IIpakTu
YyecKue
padoThI

Jara
U3yYEeHUsS

DJIEKTPOHHO
uugposbie
o0pa3oBaTte/ibHbIE

PYCYPCHI




CBOMCTBA

OTuieH u
IIPONWIIEH —
IIPOCTEUIINE
IIPEACTABUTENIN
AJIKCHOB

IIpakTrueckas
pabora Ne 1.
«ITonyuenue
STUJICHA U
M3Yy4YEHUE €ro
CBOMCTB»

10

AJKaIUCHBI.
byranuen-1,3 u
METHIOYTaNCH-
1,3. ITonyuenune
CUHTETHYECKOTO
KaydyKka u
PE3UHBI

AJKHMHEL cocTaB
1 0COOEHHOCTH
CTpOEHHUS,
TOMOJIOTUYECKH
U pag.
Auerniien —
IIPOCTEUIIHNTIpE
JICTaBUTCIbAIIKA
HOB

11

12

13

Breraucnenus mo
YpPaBHEHUIO
XUMHYECKOHN
peakuuu

ApeHbl: 6eH3071
Y TOJIYOJL.
TOKCUYHOCTH
apeHoB

I'eneTnueckas
CBSI3b
YIJIEBOAOPOJIOB,
MIPUHAJIECKALN
X K pa3JIM4HbIM
KJaccaM




14

[Ipupoansie
UCTOYHUKU
YIJI€BOIOPOOB:
MIPUPOAHBIN ra3
Y TIOITyTHbIE
HE(TSHBIE ra3bl,
HEPTH U
IIPOYKTHI €€
nepepadoTKu

15

16

17

18

19

[Ipuponusie
UCTOYHUKHU
YIJIEBOIOPOAOB:
IIPUPOJHBIN ra3
U TIONTYTHBIE
He(TsHBIC Ta3kbl,
He(Th U
MPOAYKTHI €€
nepepaboTKu
KonTponbHas
pabora 1o
pazneny
«YTIeBOOPOIBI
»

IIpenenbubie
OJIHOATOMHBIE
CIIUPTHI:
METaHOJI U
STAHOII.
Bonopoanasics
3b

MHoroaroMHbIe
CIIUPTHL:
STHUJICHTJINKOJb
Y TIMUEPUH

®enout:
CTpPOEHHE
MOJIEKYJIBI,
buznueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHNE

20

AJLIETUIb:




dbopmaibierug
U aleTaabAeru.
AneroH

21

22

23

24

OIHOOCHOBHBIE
npeebHbIe
KapOOHOBBIC
KHCJIOTHI:
MypaBbHHAs U
yKCyCHast

IIpakTnueckas
paborta Ne 2.
«CBolicTBa
pacTtBopa
YKCYCHOM
KHUCJIOTBD»
CreapuHoBas u
OJIEMHOBAs
KHUCIIOTHI, KaK
peICTaBUTENN
BBICIINX
KapOOHOBBIX
KHUCJIOT

Mpb1na kak coau
BBICIIIMX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIEe
JIeUCTBHE

25

CrnoxHble
3¢upbl Kak
IIPOU3BOIHBIE
KapOOHOBBIX
KHCJIOT.
I'unponuscinoxx
BIX?(HPOB

26

Kupsr:
THJIPOJIH3,
npUMEHEHHE,
OMOJIOrHYEeCKast
POJIb KUPOB

27

VYriaeBoasl:
COCTaB,




28

29

30

31

KJaccuukarms.
Baxueiimue
MPEJICTaBUTEIIN:
[III0K03a,
bpykro3a,
caxaposa
Kpaxman u
LEJUTI0N03a KaK
IPUPOJIHBIE
MOJIUMEPHI
KonTponbHas
pabora 1o
pazneny
«Kucnopoacoze
pxarue
OpTaHHYECKUC
COCITUHEHUS

AMUHEL:
METHWJIAMUH U
AHUIINH

AMMHOKHCIIOTHI
KakK
amdoTepHbIe
OpraHUYEeCcKHe
COCJIMHEHMS, HX
OHOJIOrYecKoe
3HAYCHUE.
ITenmuaer

32

benku xak
MIPUPOIAHBIE
BBICOKOMOJIEKYJI
SIPHBIE
COCIMHEHUS

33

OCHOBHBIE
IIOHATUA XUMHUHN
BBICOKOMOJICKYIT
SIPHBIX
COEeTMHEHNN

34

OcHOBHBIE
METOIBI CHHTE3A
BBICOKOMOJICKYIT
SIPHBIX




COCTUHEHUN.
IInacTmaccel,
Kay4dyKH,
BOJIOKHA
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

34




11 KJIACC

Ne

n/
n

Temaypoxka

XUMUYECKUH 2JIEMEHT.
AToM. DneKkTpoHHas
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XAMHYECKHX dJIeMEHTOB /I,
H. MenpaeneeBa, UX CBS3b C
COBPEMEHHOU TeOpUeEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHUYECKUX JIEMEHTOB U
UX COECIMHEHMH 110
rpynmnaM U nepuojam.
3Ha4YeHHE NEPUOINIECKOTO
3aKOHA U CHUCTEMBbI
XUMHUYECKHX 3JIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUU HAyKH

KoanuecTtBo4acoB

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoThI

Harauzyu
eHUA

JJeKTpOHHBbIeNU(PPOBBICOOpPa3OBaTE
JIbHbIepecypchl

CtpoeHue BelecTna.
XnMuyeckasl CBA3b, €€
BUABI, MCXaHU3MBbI
o0pa3oBaHMs KOBAJIECHTHOU




cBs13u. BonopoaHascBsasb

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKyIsspHOTO
Y HEMOJIEKYIIIPHOTO
CTpOCHHS

[TonsTHE O IMCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBas 10J1s BEIleCcTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HGOpFaHI/I‘IGCKI/IX
coenuHeHMH. ['eHeTHUCCKAS
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKOM XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

CKOpOCTh peaxiuu.




OOpatuMsble peakuuu.
XuUMHUYECKOE paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIEeKTpOIMTHYCCKAS
nucconuanusd. Ilogarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeaknunnonnorooomMena.
[M'uaponu3opraHnyecKux u
HEOPraHUYECKUXBEIIECCTB

12

OKHCIUTEITEHO-
BOCCTaHOBUTEJILHBIE
peaknuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB CONEH

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHHN»

14

Merannsl, UX IOJIOKSHHUE B
[Iepnonnueckoii cucreme
XAUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oo6muehr3nuecKuecBONCTB
aMeTaJIoB




15

CruiaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH P
HaMpsHKEHUH METallIOB

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METAJIOB
(HaTpuii, Kanuii, KaJIbLHM,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

17

XUMHUYECKUE CBOUCTBA
XpoMa, MEJIU U X
COeTMHEHUN

18

19

20

21

XUMHUYECKHUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COE€IUHEHUN

ITpakTuyeckas paGora Ne 2.
"Pemenue
HKCHEPUMEHTAIbHBIX 3374
o remMe «Metamb»"

Hemerainsl, ux moyioxxeHue
B [Iepuoandeckoii cucreme
XUMHUYECKHX 3JIEMEHTOB /],
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

Du3nYECKUE CBOMCTBA
HEMETAIJIOB. AJIOTPOTHS
HEMETaJIOB (Ha IIpUMepe
KHCJIOpoJia, cepbl, hochopa
U yTIeposa)




22

XUMHUYECKHE CBOUCTBA
raJIOTEHOB, CEPhI U UX
COETUHEHUN

23

XMMHUYECKUE CBOUCTBA
a3ora, Gocodpa u ux
COCTMHEHUN

24

25

26

27

28

29

XuMHYECKHE CBOMCTBA
yIJIepo/ia, KpeMHHS U X
COCIMHCHUI
[IpuMeHeHne BaKHEHIIIMX
HEMETAJIOB U UX
COETUHEHUN

O0600111eH1E U
CHCTEeMAaTHU3allKsl 3HaHUH 110
TeMe «HeMeTamnbi».
Brraucnenus 1o
yYpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI
[TpakTuueckast paborta Ne 3.
«Pemenue
AKCTIEPUMEHTAIIbHBIX 337129
o Teme "Hemeramisr"y

KonTponpHas pabota mo
TeMaM «MeTaJuIbl» U
«HemeTtamis»

Heopranuueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u




OpraHn4€CKUC OCHOBAHHUA

30

AmdoTtepHbIe
HEOPraHUYeCKHUe U
OPraHNYeCKHUE COCITUHEHUS.
I'eneTtnueckas CBA3b
HEOPraHUYeCKUX U
OPraHUYECKUX BEIIECTB

31

Ponp xumun B
obecneueHUH
JKOJIOTHYCCKOM,
SHEPreTUYECKON U
MHIIEBON OE30ITaCHOCTH,
Pa3BUTUH METULIMHBI

32

[Ipencrasnenus: 06 oOMUX
HAaYYHBIX IIpUHOUIIAX
MMPOMBIINIJICHHOT'O
MOJTyYeHUs BaKHEUIITUX
BEIIECTB

33

34

Yenosek B MUpeE BEUIECTB U
MaTepuajoB

Xumus u
3/10pOBbEYENIOBEKA

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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