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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XWMUHM Ha YPOBHE CpeIHEro ooumero o0pa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpa3zoBanuu B Poccuiickoil denepannn», TpeOOBaHUN K PE3yJIbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTEILHON MPOTPAMMBI  CpPEHEro 00Imero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbIX B  DeaepalibHOM  TOCYAAPCTBEHHOM
obOpaszoBarenbHoM craHgapre COO, c¢ yuérom KoHuenuuu mnpenoaBaHus
y4eOHOTrO mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoi
Oenepany, peagu3yOMIMX OCHOBHbIE 00pa3oBaTelbHBIE MPOrPaMMBI, U
OCHOBHBIX TMOJOXEeHUM «CTparernu pa3BUTHS BOCIUTaHUS B Poccuiickon
®denepanuu Ha nepuon a0 2025 roma» (Pacnopspkenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEAETICHUIO
oO1mieit ctpareruu 00y4eHHsi, BOCIIUTAHUS M Pa3BUTHUA 00yYaIOIUXCS CPEACTBAMU
yueOHoro npenmera « Xumus» s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
KoHuenryanbHbele nojoxeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
COJIepXaHUs, PE3yJIbTAaTOB OOyuYeHUsT MU TPEOOBAHMM K YpPOBHIO MOJITOTOBKH
BBIITY CKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBISETCS HEOThEMIEMON YacThlo HX
oOpazoBaHHOCcTH. OHO CHYXHUT 3aBEpIIAIOIIMM JTAllOM peaju3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, NPUCYIIUX
[EJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KyJIbTypbl
YelioBEeKa, a TakKe OJKOJOTWYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0 M MNpUPOJHON cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
oOydJaronuxcsi Ha ypOBHE CpeIHEero o0Iero oopa3oBaHusi CpeACTBAMH y4eOHOTO
npeaMera «XHUMUS», COJEPKAHHE M TIOCTPOCHHE KOTOPOrO OIPEIECIEHbl B
nporpaMme Mo XMMHHM C YYETOM CHEeUU(PUKA HAyKHM XUMUM, €€ 3HaYeHUs B
MMO3HAHUM MPUPOJBI U B MaTE€pUAIbHOM >KHW3HM OOLIECTBA, a TAKXKE C YYETOM
o0muX 1ened W NPUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero obmero oopasoBanus B Poccuiickoii deneparuu.

XUMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HAyK WUIPaeT 0coOyro poib B
COBPEMEHHOM NUBHWIM3AINKI, B CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOI1 BKJIaJ B (POPMUPOBAHHE PAMOHATIBHOTO HAYYHOT'O MBIIIJIECHUS,
B CO3J]aHHE€ IIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXKarolleM MHUpE KaK O €IUHCTBE
OpPUPOJBI M YEIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH Ha OCHOBE MOHMMAHMS
BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3H MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOKHBIMH 00JIACTAMU PUMEHEHUS.



TecHO B3aMMOJEWCTBYS C APYTHMMH €CTECTBEHHBIMH HAayKaMH, XMMHs CTaJa
HEOTHEMJIEMOW YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
TpyZa W KHU3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujaTelibHas, KaKk HayKa BBICOKMX TEXHOJOTHH HamlpaBleHa Ha pEIICHHE
r00aTbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHSI YEIOBEYECTBA — CHIPHEBOIA,
AHEPTreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON OE30MaCHOCTH U OXPaHbl 3I0POBbSI.

B coorBerctBUM C OOIIMMM LENSIMM WU NPUHLMIAMH CPEIHEro OOLIEro
obOpazoBanus conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI YpPOBEHD
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarormuxcsi, HEOOXOJUMYI0 WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPMEHTHPOB, YCIEUIHOTO BKIIOYEHHS B JKM3Hb COLIMyMa, MPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIaCTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngiomuMHu  TpeaMeTa  «XUMUs»  SABIAIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmIas ¥ HEOpPraHUuYecKass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHHSI KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMA
3HAHUM IO HEOPTaHUYECKOW XUMUU (C BKIIOUECHHUEM 3HAHUM U3 00IIeH XUMUU) U
oprannueckor xumuu. GopMUpPOBaHUE NAHHOM CHUCTEMbl 3HAHUU TNPU U3yYECHUU
npeameTa 00eCleunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0O MHOI000pa3us
BEIIECTB HA OCHOBE OOLIUX MOHSTHUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWvecKas XuMus» copmMupoBaHa B MporpamMmme MO XHUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJXO0Jla K HU3YUYCHHI0 Y4YeOHOro Marepuaia © oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeTEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUM BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KJIACCUYECKOM TEOpUM CTPOCHUSI OPraHHMYECKUX
COCIMHEHMI, a TakK€ Ha YpPOBHE CTEPEOXMMUYECKUX W  BJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuH BemiecTB. CBelaeHuss 00 U3y4yaeMblX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOJOB JIO0 CIOKHBIX OMOIOTUYECKU
AKTUBHBIX COEIUMHEHMM. B Kypce OpraHm4eckor XMMHUH NOJy4arOT PAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOIO 00IIer0o 00pa3oBaHUs MEPBOHAYAILHbBIE
MPEICTaBICHUS O XUMHYECKOHN CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOMN PEaKIUU.

[log HOBBIM yrJIOM 3peHUsi B mpeamere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsd U3YUYCHHBIM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUUECKUII Marepual M (PAKTOIOTMYECKHE CBEACHHMS O BELIECTBaX U
XUMHUecKol peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlas U HeopraHuudeckas
XUMUSD» 00ydYarolmmMcs MPEJOCTaBIseTCs BO3MOXKHOCTh OCO3HAaThb 3HAUYCHHE
HNEPUOMUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3ULHM,



ryoke TOHATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMM 3TOr0 3aKkoHa — OT
0000111aro11el 10 OOBACHAIOMIEH U TPOTrHO3UPYIOIIEH.

Enunas cucreMa 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBaX M MPHUMEHEHHH, a TAaKKE€ O XMMUYECKHX PEAKLMIX, UX CYUIHOCTH M
3aKOHOMEpPHOCTAX NPOTEKaHus JonoyHsercs B Kypcax 10 u 11 xmaccoB
AJEMEHTaMU COJIepKaHUs, HMMEIOUIUMHU KYJbTYPOJIOTUYECKU W NPUKIAAHOU
XapakTep. OTH 3HAaHHUS CHOCOOCTBYIOT TMOHMMAaHHUIO B3aUMOCBSI3M XUMHUHU C
IPYTUMHU HayKaMH, PacKpbIBAIOT €€ POJb B IO3HABAaTEIBHOM M NPaKTUYECKOU
JESTEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHMIO YBAXKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX NPUIOKEHUN XUMHHU, MOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBbIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKHM OCMBICIUBATh WH(MOpMALUI0 U
NPUMEHATh €€ U1 TMOINOJIHEHHWsS 3HAHUM, pEIIEHUsS WHTEIUIEKTYalbHbIX U
AKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/lay. B 1enomM coaepxanue yueOHOTO
npeamera «XHMHSD» ~ JAHHOTO  YPOBHS  M3YYEHUS OpPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
bunocodckux uaeH, Takux Kak: MaTepUAIBbHOE €IMHCTBO HEOPraHHMYECKOTO U
OpraHW4eCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTh IIPUPOJHBIX SIBJICHHHA IIyTEM JOKCHEPUMEHTa M
pelieHus MPOTHBOPEYUH MEXKIYy HOBBIMH (akKTaMu M TEOPETUYECKUMHU
OpEeIOChbUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU SKOJIOTHUECKUX MpoOieM, a
TaKk)Ke MpoOIeM cOepexeHus: FHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B miaHe pemeHus 3agad  BOCIMTAHMS, pa3BUTUS U COLMAIHA3ALUA
oOyyJaroumxcsi MPUHATbIE NPOrpaMMOM MO XHMMHMHM TOJIXOJbl K OIPEIEICHHUIO
COJlep’)KaHHsA M TOCTPOCHUSA TpeAMeTa NpelycMaTpuBaloT (opMupoBaHHe
YHUBEPCAIBHBIX y4E€OHBIX JCHCTBUM, UMEIHUX 0a30BO€ 3HAUYECHHE IS
pPa3MYHBIX BHUJAOB JESATENLHOCTU: peUIeHUusT MpooOiieM, MOWCKA, aHalu3a |
00paboTku nH(pOpMaLNK, HEOOXOTUMBIX I MPUOOPETEHUS OMNBbITA TPAKTUIECKON
U HCCIENOBATENIbCKON JEeATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMHH.

B mpakTuke mnpernojgaBaHus XHUMHUU KakK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHET0 00IIero o0pa3oBaHusi, TP ONPe/eICHUN
COJIEPXKATEIBHOM XApaKTEePUCTUKU LeJIed W3y4YeHUs NpeaMeTa HanpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAAUIIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATENBHOCTH YEJIOBEKAa M KAK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypsl. C
METOJAUYECKOW TOUKHU 3PEHHUSI TAKOM IOAXOJ K OIPEACICHUIO LIEJIEN W3y4EeHUs
peaMeTa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CoriacHO JaHHOW TOYKE 3pEHUsl [NIABHBIMH LEJISIMH H3YYEHHs MpeIMETa
«Xumusa» Ha 06a30BoM ypoBHe (10 —11 ki1.) sBasAIOTCS:

e (opmMHpOBaHME CHCTEMbl XMMHYECKHX 3HAHMM Kak  BaxKHeMIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIYEeBble MOHATHUSA, (PyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHMMAHWE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOIO XapaKTepa, 0O3HAKOMIIEHHE C HUCTOpUEH
UX Pa3BUTHUA U CTAHOBJICHUS;

e (opMupoBaHue U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKHX peakUuid, HEOOXOIMMBIX JUIsi NpHUOOpEeTeHUs
YMEHUW OpUEHTHUPOBATHCS B MHUpPE BEIIECTB W XUMHUYECKUX SIBICHUM,
MMEIOIIHUX MECTO B IPUPOJE, B IPAKTUYECKON U NIOBCETHEBHOW KU3HH;

e Pa3BUTHUE YMEHHUU U CIIOCOOOB I€ATEIHHOCTH, CBSI3aHHBIX C HAOMIOIEHUEM U
OOBSICHEHMEM XHMUYECKOTO 3KCIEPUMEHTa, COOJIIOJEHUEM IMpaBUII
0e30macHOro 00palleHus C BEIECTBAMHU.

Hapsny ¢ atuMm, comepkaTelibHasi XapaKTepUCTHKA LENIeH U 3a1ad U3y4YeHUs
IpeaMeTa B IPOrpaMme 10 XUMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpeaHero ooduiero odpaszoBanus. CeronHs B
OpernojaBaHuy XUMUU B OoJbllle  CTENEHM OTHAETCS  IPEeNrouTEeHue
MPAKTUYECKOM KOMIIOHEHTE COJIep>)KaHHsI OOy4YeHHs, OpPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHUKa 00111€00pa30BaTEeIbHON OpraHM3alliM, BIAJACIOIIEr0 He
HA0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CThb CHOCO0aMu M
YMEHUSAMH aKTUBHOTO MOJyYEHHsS] 3HAHUN U MPUMEHEHUS UX B PEAIbHOM JKU3HU
JUISl pELIEHUS MPAKTUYECKUX 3a]1ay.

B cBsi3u Cc 3TUM TOpU U3y4yEHUH TMpeAMeTa «XHUMHUS» JIOMUHUpPYIOIIee
3Ha4YeHHe NMPUOOPETAIOT TaKKUe LIENH U 33Ja4, KaK:

ajantanus oO0y4arolMXcs K YCIOBHUSM JMHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
(opMUpOBaHHWE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATUIO T'PAMOTHBIX
pEeLICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIECTBAMHU U MX
MIPUMEHEHUEM;

¢opmupoBaHue |y oOyyarolmuxcs KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), UMEIOUIMX YHUBEPCAJbHOE 3HAU€HUE I pPa3IMUHbIX BUJIOB
NEeSATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHain3a U 00pabOTKH MH(OpMaIuy,
HEOOXOIUMBIX [UIsl TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BXHOE MECTO B IMO3HAHUM XWUMHH, a TaKXKe I OUEHKH C MO3HIMUI
HKOJIOTMUECKOM O€30IacCHOCTH XapakTepa BIMSHUS BEIIECTB U XHUMHUYECKUX
IPOLIECCOB HA OPTaHU3M YEIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPUYECKUX
COCOOHOCTEN 00yYarOIIMXCS: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHUHU B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, HCIOIb30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUHU JUIsl TIONCKA M aHaW3a Y4eOHOH U
HAYYHO-TIOMYJISPHON HHPOPMALMH XUMUYECKOTO COJIEPIKaHuUs;

dbopmMupoBaHUe U pa3BUTHE Y 00yYAIOMIUXCSI ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMBbI, B YaCTHOCTH, NpHU IUIAHUPOBAHUM U NPOBEIACHUU XHMHYECKOTO
AKCIIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyyarommxcs YOeXKIEHHOCTH B T'yMaHUCTHYECKOU
HAMpaBIEHHOCTH XWUMUH, €€ BaXXHOW PONHM B PEIICHWH TIO0ATBHBIX MPOOIEM
PalMOHAIBHOTO MPUPOJIONOIB30BAHUS, MTOMOJHEHUS YHEPTETUUYECKUX PECYPCOB U
COXpaHEeHHs MTPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OepeXHOTO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3[0POBbIO, a TaKkKe MPUOOPETEHUs OIbITa
WCIOJIb30BaHUsl TIONYYCHHBIX 3HAHUM MAJii TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAIIUSX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

B yuebGHOM maHe cpemHero oOmiero oOpa3oBaHMs MpeaMET «XUMUS)
6a30BOr0 ypOBHS BXOJUT B COCTaB MpEAMETHOI obnactu «EcTecTBeHHO-HAyUHbIE
PEIMETBD».

OO011ee Yncao 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero odpasoBaHus, cocrapisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kiacce — 34 vaca (1 yac B Heneno).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMUM

[IpenMer opraHnueckoi XUMUU: €€ BOSHUKHOBEHUE, pa3BUTHE U 3HAUCHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MAaTEpUAIOB. TeOpHusi CTPOEHUS OPTaHUYECKUX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE MOJI0keHUs. CTPYyKTypHBIEC (DOPMYJITBI
OpPTaHMYECKUX BeIIeCTB. [oMosorusi, wu3zoMepus. XUMHUYECKas CBsA3b B
OPTaHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenne o kinaccupuKaluy oprannyeckux BeuniecTB. HoMmenknarypa
OpPraHUYECKUX COCIUHEHHUM (CUCTEMaThuecKas) ¢ TPUBUAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEACTABUTEICH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJBI HM3YyYEHHUS BEMIECTB M HX IPEBpAILCHUMN:
O3HAKOMJIEHHME C O0Opa3llaMy OpPTraHUYECKUX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJITUPOBAHME MOJIEKY] OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OTNIMCAaHUE JEMOHCTPAIMOHHBIX OTNBITOB IO MPEBPAILCHUI0 OPTaHUYECKUX BEILECTB
MIpY HarpeBaHuM (IJI1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAx. Meran u dT1aH —
MPOCTEHIIe TPEACTABUTENN AJIKAHOB: (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeIIeHUs] U TOPEHHMs), HAXOXKJICHUE B MPUPOJE, TOIyUYeHUE U
pUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUN psii. DTUIIECH U MPONUJIEH —
NpOCTEHIMe MTPEACTAaBUTENU aJKeHOB: (DU3WYECKUE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHMS, THUApATAlUU, OKHUCJIEHUA U
MOJIUMEPU3AIUH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuenbl: OytamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEUIIIME
XUMHUYECKUE CBOMCTBA (peakuusi moiauMmepusanuu). [lonydeHne CHHTETUYECKOTO
Kay4dyKa 1 PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH Psifl. AIIETHIICH
— TMPOCTEHIIMI TPEeICTaBUTENb aJKWUHOB: COCTaB, CTpOEHHE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (peakiuy TMAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH,
TOpeHUs), MOJyYEeHUE U IPUMEHECHHUE.

Apensbl. benzon: cocraB, cTpoeHue, GU3MUECKHE U XUMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), IOJyYEHHE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XumMuveckue  ceotcmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBS3b MEXKIy YIJIEBOJOPOAAMH, NPHHAIISKAIIUMHU K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHbIE MCTOYHUKHM YIIIEBOAOPOAOB. IIpvpoaHBIi ra3 M MOIyTHBIE
HedTauble Ta3pl. Hedth n e€ mpoucxoxaeHue. CrnocoObl nepepaboTKu HePTH:
NEpPeroHKa, KPEKUHT (TEePMUYECKUN, KaTaIUTUYECKuil), muponus. [IpomykTb
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN
yTOJdb U IPOIYKTHI €0 nepepadoTKH.

OKCHEpPUMEHTAIBHBIE METOJbl M3y4YE€HHUS BEIIECTB M MX IPEBpaLICHUI:
O3HAaKOMJIEHHE C o00pa3lamu IUIacTMAcC, KAaydyKOB W PE3UHBI, KOJUIEKIUU
«Hedtp» u  «Yromb», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJOB U
raJIOreHONPOU3BOIHBIX, MMPOBEJACHUE MPAKTUYECKOW PabOThI: MOIYyYEHUE ITHIICHA
Y U3y4YEHUE €r0 CBOMCTB.

Pacuérnsle 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XUMHMUYECKOW peakuumu (Maccel, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU 0 M3BECTHBIM MAacce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BELECTB WX IPOAYKTOB PEAKIIUH).

Kucnopoaconepxkamue opranu4ecKue CoeAUuHEeHHU s

[IpenenbHble OOHOATOMHBIE CIOHUPTHL. METaHOA M 3TAHON: CTPOECHUE,
(¢u3nyeckue MU XHUMUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJIOPOJIaMHU, TOpPEHHUE), MpUMEHeHue. BoaopoaHbie CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOIa U 3TaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHoOroaTroMHbl€  COUPTHL. OTWIEHIJIMKOJAbL M  [JIHILEPUH: CTPOEHUE,

(¢uznueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO ILIEIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAs pPeaklys Ha MHOTIOaTOMHbIE crnupThl). [leficTBue Ha
OpraHu3M yesnoBeka. [[pumenenne rmunepruHa v STUIEHIIIMKOS.

®deHon: CTpoeHHE MOJEKYNbl, (U3NYECKUEe M XUMUYECKHE CBOMCTBA.
Toxcuunocth peHona. [lpumenenne gpenona.

Anpnerunpl U kemouvl. DOpMaNbIETU, AlETAIBACTUN: CTPOECHUE,
¢u3nyecKkue M XUMUYECKHE CBOMCTBA (pEaKUUU OKHUCICHHS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIUH), TIOJyUYeHUE U MPUMEHEHHUE.

OAHOOCHOBHBIE MpEJeNbHbIE KApOOHOBBIE KHUCIOTBL. ~MypaBbHHAs H
YKCyCHasi KUCIIOTBI: CTpOEHHE, (PU3NYECKHe U XUMHUYECKHUE CBOMCTBa (CBOMCTBa,
oO1re Juisi Kjacca KUCIOT, peakius 3TepuduKanum), moiyuyeHue u mpuMeHeHue.
CreapuHOBas U OJICMHOBAs KHCIIOTHI KaK IMPEACTABUTENM BBICIIMX KapOOHOBBIX
KUCIOT. Mblia KaK COJIM BBICHINX KAPOOHOBBIX KUCIIOT, UX MOIOLIEE JIEHCTBHE.

Cnoxsble 3(QUPBl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxkHbIX 3upoB. XKupsl. 'uaponus xxupos. [Ipumenenue xupos. buonornueckas
pOJIb KUPOB.



YrineBonmpl:  cocTtaB, KiaaccupuKauMs  yriaeBoAoB  (MOHO-, JH- W
nonucaxapuzsl). ['Moko3a — npocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3UYECKHEe U XUMHMYECKHE CBOICTBa (B3aUMOJEWUCTBUE C
runpokcugom Mmeau(ll), okucieHne aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE IIIIOKO3bI), HAaXOXJIECHUE B MpPHUPOJE, NMPUMEHEHUE,
ounonoruyeckas posb. Dortocunre3. pykro3a Kak U30MeEp TITIOKO3BI.

Kpaxman u nemntonio3a Kak npupojiHbie noiaumepsl. CTpoeHue Kpaxmana u
HeJToI03bl.  PU3MYeCKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJu3,
KauyeCTBEHHAs PEAKIIHUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOJbl HW3y4YEHHUS BEIIECTB M HUX IPEBPALLCHUN:
IpOBE/ICHNE, HAONIOACHUE M OMNMCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KAUECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcunoM Menu(ll)), MHOroaToMHbBIX CHUPTOB (B3aUMOJEHUCTBUE TJHUIIEPUHA C
rugapokcuom meau(ll)), anbaernioB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCH/JIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBUe Kpaxmana C HOJOM),
IPOBE/ICHHE MPAKTUUECKOW PaOOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaun.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA UCXOJIHOTO BEIECTBA WJIM IPOLYKTa PEAKIMH 0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcoaepkalye OpraHn4ecKue COeTMHEHMS.

AMMHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHuyeckue coeauHeHus. dusnueckue
U XUMHYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe ruiuHa). buomorudeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJSpHBIE coeauHeHus. llepBuuHas,
BTOpUYHAs W TpETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBAa OEIKOB:
TUAPOIIN3, ICHATYpallsl, KaYeCTBEHHBIE PEAKIIMKU Ha OEIKH.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB M HX IPEBpAILCHUMN:
HaOJI0/IEHNE U OMHMCAaHUE IEMOHCTPAI[MOHHBIX OIBITOB: JCHATypalus OeJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMosIeKyJ/ISIPHBIE COeIMHEeHU S

OCHOBHBIE TOHATUSA XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHUN: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIINU, CPEAHAS MOJICKYIIsIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
NOJINMEPU3ALUS U OJIUKOHACHCALIU .

OKCHEpUMEHTAIbHBIE METOJbl HM3y4YEHHUS BEIIECTB M WX MPEBPAILCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILUIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanu3anpst MeXIpEIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xnacce oOCyIIECTBIISIETCS YE€pe3 MCIOIb30BAHME KAaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHM, TaK W TOHSATUH, SBJISIOMIUXCS CUCTEMHBIMHU JUISI OTIIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO11ue ecTeCTBEHHO-HAy4HbIE OHATHS: SBIICHUE, HAYYHBIH (haKT, TUIOTE3A,
3aKOH, TEOpHs, aHau3, CUHTE3, Kiaccuukaius, nepuoandHOCTh, HAOIIOICHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJISTTUPOBAHHE.

duszuka: Marepus, DOSHEprus, Macca, aTOM, DJJIEKTPOH, MOJEKyJa,
DHEPTEeTUYECKHI YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOEe COCTOSTHHE
BEIIECTBA, (PM3NYECKUE BEIMUMUHBI U €AUHUIIBI UX U3MEPEHHUSI.

buonorusi: knerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OHMOJOTMYECKH aKTHUBHBIC BellecTBa (O€IKH, YTIEBOJIBI, XKHPHI,
(epMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcehbl.

TexHonorus: mnuIlEeBbIE MPOAYKTbl, OCHOBBI PAIMOHATHLHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHE TMpenaparbl, MaTepualbl U3
MCKYCCTBEHHBIX M CHHTETHUECKUX BOJOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMUH

XUMUYECKUH dJeMEHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, S-, p-, d-
aieMeHThl. OCOOCHHOCTH paclpeielieHUs AJIEKTPOHOB MO OpOUTAIsAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYPAIHS aTOMOB.

[lepnoanueckuil 3akoH U [lepuoauyeckasl cucreMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [leprmoandeckoil CUCTEeMbI
xuMuueckux aneMeHtoB /I M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX WMHU TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TIEPHUOIAM.
3HavYeHue MEPUOANYECKOTrO 3aKOHA B PAa3BUTHH HAYKHU.

Crpoenne BemiecTBa. XUMHYECKas CBSI3b. BHAbl XHMHYECKOW CBA3U
(KOBaJIGHTHasl HEMOJIspHAsl W TOJIsIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XUMHYECKOW CBA3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomoponHas cBs3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucinenusi. MoHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO — CTPOEHHUSA.  3aKOH
ITIOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT THUIIA KPUCTATUIUNYECKON PELIETKH.

[lonaTHE O &IHMCHEPCHBIX cUcTeMaX. VICTUHHBIE M KOJUIOMIHBIE PAacCTBOPHI.
MaccoBas 10151 BELIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU M. Homenknarypa
HEOPTaHWYECKUX BEIIECTB. | eHeTHYeckas CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAUISKAIIUX K PA3IMYHBIM KJIacCcaM.

Xumnueckass — peakums. Knaccupukanuss XMMHYECKMX — peakuuil B
HEOPraHWYECKONM M OPraHMYeCKOW XWMHH. 3aKOH COXPAHEHMSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHHS YHEPTUM IPH XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTbh OT PazIu4HbIX (akTopoB. OOpaTUMbIe
peakuuu. XwuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIOLIME HA COCTOSHHE
xumuueckoro paBHoBecus. [Ipunnun Jle [larenbe.

Onekrponutnueckas auccounanus. CuiabHbIe U ciadblie anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCAs, HEUTPaIbHAs, IEJIOYHAs.

OKHUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB M HX IPEBPAILCHUM:
nemoHctparums Tadmun «Ilepuoanyeckas cuctema XxuMudeckux asnemeHtoB . U.
MenaeneeBay, U3y4eHHE MOJENEH KPUCTANIMYECKUX PEMIETOK, HAOIIOJICHUE WU
ONMCaHNE IEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3ioKeHUe MePOKCHUIa
BOJOPOJIa B IPUCYTCTBUM KaTaanu3aTopa, ONPENEICHUE CPEABI pACTBOPOB BEIIECTB
C TOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOpPA, pPEAKIUU HOHHOTO OOMEHa),
pOBEJEHUE MPAKTHUECKON paboThl «BiausHue paznuyHbix (akTOpoB Ha CKOPOCTh
XAMHAYECKON PEAKLIUI.

PacuérHble 3anaum.

Pacu€rel 10 ypaBHEHHSAM XUMHUYECKMX pEaKUUM, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHL, PACUEThl C HMCIOIB30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumms

Hemeramner. Ilonoxenne HemeraiuioB B [lepuomnueckont  cucreme
xumudeckux snemeHtoB J[. M. MenpeneeBa U 0COOCHHOCTU CTPOEHHUS aTOMOB.
dusnyeckre CBONCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAUIOB (Ha mpuMepe
KHUciopoaa, cepbl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
docchopa, yrimepoga U KpEeMHHs])) U HMX  COCAUMHEHUM  (OKCHJOB,
KHCJIOPOJICOIEPKAILMX KHCIIOT, BOAOPOIHBIX COSAMHEHUN ).

[IprmMeHeHre BaXKHEUIINX HEMETAJUIOB U UX COCAMHECHUMU.



Merannel. Ilonoxenne meramuioB B llepuonnueckon cucremMe XMMHYECKUX
sanemenToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK
atoMoB MetayuioB. OOume Qusnyeckue cBoicTBa MeTaiioB. CIUlaBbl METAJIOB.
DIIEKTPOXUMHUYECKUAN AT HANPSKEHUN METaJUIOB.

XUMHYECKUE CBOMCTBA BAXXHEHIIMX METAIOB (HATpUM, KaJivi, KajablLIMi,
MarHui, aTFOMUHUMN, IIUHK, XPOM, KEJI€30, MEb) U UX COCTUHECHUIA.

OO6mue cnocoObl MoiayuyeHus MeTtauioB. lIpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCNEPUMEHTATBHBIE METOJbl HM3YUYECHHUS BEIIECTB W WX NPEBPALICHUI:
U3y4YeHue KOJUIeKINN «MeTauibl W CIUIaBbl», O00pa3l0B HEMETAJLIOB, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3a7a4, HaONIOJIEHWEe M OINUCAHUE JIEeMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THUAPOKCHUJIA ATIOMUHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0Y€EH, KaYeCTBEHHBIE PEAKIIUHM Ha KATUOHBI METAJIIOB).

Pacuérusle 3amaun.

Pacuérbr maccel BemiecTBa Win 00bEMA ra3zoB MO M3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OHO
13 BEUIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xuMuu B 00OECIEUEHUM SKOJIOTUUYECKOM, YHEPTreTUYECKON U MHUILEBOU
0e30macHOCTH, Pa3BUTHH MeAUIMHBL [loHsATHE O HAyYHBIX METOJAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOHMUMX HAYYHBIX MPUHIUIAX TPOMBIILICHHOTO
MOJyYEHHUs BAXKHEHIIMX BEILIECTB.

YenoBek B MHpE BELIECTB W MaTEpPUAJIOB: BAKHEHUIINE CTPOUTEIBHBIC
Marepuanbl, KOHCTPYKIIMOHHBIE MAaTE€pHUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuanbl JJs 3JEKTPOHUKH, HAHOMATEpUAIbl, OPraHUYECKUE U MUHEPaJIbHbIC
ya00peHus..

XuMHS W 300pOBbE YEJIOBEKA: MpPaBHWJIa HKCHOJIb30BAHUSA JIEKapPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOTO KCIOJIb30BaHUS MpErnapaToB OBITOBON XUMHUU
B IIOBCETHEBHOMW JKU3HU.

MexnpeIMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaMeTHbIX  CBA3€ MOpu  HM3ydyeHUH oOmed u
HEOPraHMYECKON XUMHH B 11 Kiacce OCyHIECTBIISIETCA YEPE3 MCHOIb30BAHHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUW, TaK W TIOHITHHA, SBISIOMIMXCS
CHUCTEMHBIMHM TSI OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAYyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukaiusa, TMepUuoJIUIHOCTh, HAOJIOJECHUE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHNE, SBIICHUE.



®dusuka: MaTepusi, YHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIM, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PM3MUECKHUE BEIWYMHBI U €AUHUIIBI UX
M3MEPEHUSI, CKOPOCTb.

buonorusi: kiueTka, oOpraHM3M, OJKOoCHCTeMa, Owocdepa, Makpo- U
MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOIUIUBO,
pecypchl.

TexHoymorus: XuMu4eckasi MPOMBIIIUIEHHOCTh, METAJLITyprus, MPOU3BOACTBO
CTPOMTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHIICBAS
MPOMBIIUICHHOCTh,  (papMarieBTHYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpenapaTroB, IPOU3BOIACTBO KOHCTPYKIIMOHHBIX MaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHMA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
oOydJalmuMuUcsi MporpaMM CpeAaHero oOmero oOpa3oBaHHsA (JUYHOCTHBIM,
METANpEeIMETHBIM U TpeAMETHbIM). HaydHO-MEeTOAMYECKOl OCHOBOM  AJid
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTPAMM CPEIHEr0 OOIEro
00pa3oBaHUS SIBISIETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO.

B cooTBercTBUM C CHCTEMHO-IEATEILHOCTHBIM TMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOECHHS MpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHMs BbIIEIEHBI CIETYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOMIMMHCS POCCUNUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTU U CAMOOIIPEAEIICHHUIO;

HaJIM4YMe MOTUBALIUU K O0yUEHHUIO;

L[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEHW U MCTOPUUYECKHUX TPAJAULINM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOyuaroluxcs pPYyKOBOJCTBOBAaThCS B CBOEH
JESATENBbHOCTH LEHHOCTHO-CMBICIOBBIMH yCTaHOBKaMH, MPUCYIIUMH LEIOCTHOU
CUCTEME XMMHUUECKOI0o 00pa3oBaHMs;

HaJIM4Me MPAaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTAaBUTH
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMera «XHUMHUsS» AOCTUTalTCA B
€ANMHCTBE YYEOHOM M BOCHUTATEIBHON [JEATENBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HaeaaMd POCCUHUCKOTO TPaKJAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMd ¥  TpaBUJaMU  TOBEACHHUSA,  CIOCOOCTBYIOIIMMU  MpoIleccaM
CaMONIO3HAHUA, CaMOpPa3BUTHUA M HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTH
00yuarommxcs.

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHMS NpeaMeTa «XUMHUS» OTpPaXKaroT
c(hOpPMUPOBAHHOCTh OTBITa I[MO3HABATEILHOW U TPAKTUYECKON ACSTENbHOCTH
00y4JaromuXCsl M0 pealn3aliy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YacCTH:

1) rpakaaHCcKOro BOCIMTAHMS

OCO3HaHUS 00YYarOIMMHUCI CBOMX KOHCTUTYLIMOHHBIX NIPAaB U 00S3aHHOCTEM,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpMax U TMpaBUiaX MEXINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BBINOJTHEHUU
XHMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHS, JIOTUKY H
apTYMEHTBI IPYTHUX MIPU aHAJIU3€ PA3IMIHBIX BUIOB YUeOHOH JAEATEITLHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacCJEeAUIOo
OTCYECTBCHHON XMMHH,;

YBOKEHHUSI K TPOIIECCY TBOpPYECTBA B 00JIACTHM TEOPUU M MPAKTHYECKOTO
NPUMEHEHUS XUMUHU, OCO3HAHUSA TOTO, UYTO JOCTHKEHHS HAYyKH €CTh PEe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIMOTIUBBIX  JIKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MIPAKTUKOB;

MHTEpEeCca YW TO03HABATEIBHBIX MOTHUBOB B TOJYYEHUU U TMOCIEAYIOIIEM
aHajau3e MHQpOpMAIUU O MEPEIOBBIX JTOCTHIKEHUSIX COBPEMEHHON OTE€UEeCTBEHHOM
XHMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOT'O CO3HAHUSI, 3TUUYECKOTO MTOBE/ICHUS,

CIIOCOOHOCTH OLICHUBATh CUTYyalluy, CBA3aHHbBIE C XUMHYECKUMHU SIBIICHUSIMH,
U MPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTHM OLICHHUBAaTh CBOE IMOBEJACHHUE U TMOCTYIKH CBOMX TOBAapHIIEH C
MO3UIIMNA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TOCIEACTBUN ITUX
MOCTYTIKOB;

4) popMupoBaHNS KYJbTYPbI 310POBbSI:

MOHUMAaHUSl IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro obpasza >KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DM3HUYECKOMY W
MICUXUYECKOMY 3/10POBBIO;

coOyrofieHrss MpaBwyl 0€30MacHOTO OOpallleHWs C BellecTBaMU B OBITY,
IIOBCETHEBHOM XU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHMUSI [IEHHOCTH TMpPaBWl WHAWUBUAYAIBHOTO M  KOJUJIEKTHUBHOTO
0€301acHOTO TOBEICHHS B CUTYAIIHSIX, YTPOKAIOIINX 3I0POBBIO U YKU3HU JTIOJICH;

OCO3HaHMS TIOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NESATENbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPYECKOW M JPYrux BHOAX
JEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEHICHUM TMPAKTUUECKUX 3a7ad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MpodeccHil pa3iudyHOro pojaa, B TOM
YHUCJI€ Ha OCHOBE MMPUMEHEHUS TPEMETHBIX 3HAHUH M0 XUMUMU;

YBAKEHUS K TPYAY, JIOISIM TPyJla U PE3yJIbTaTaM TPYAOBOU I€ITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHON TPaeKTOPHUU
oOpa3oBaHus, Oynaymieii mnpodeccny W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, UHTEPECOB U
noTpeOHOCTEHN 00111eCTBa;

6) 3K0J10THYeCKOro0 BOCIIUTAHMS:

HKOJIOTUYECKU 1EIECO00Pa3HOT0 OTHOLIEHUS K NPHUPOAE, KaK HCTOYHHUKY
CYIIECTBOBAHHMS KU3HU Ha 3eMIIE;

MOHUMAaHUSI TJIOOATHLHOTO XapakTepa SKOJOTHYECKUX TMpoOsieM, BIUSHUS
SKOHOMHMYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOM CpPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH WCIIONIB30BAHUSA JOCTHKEHUW XUMHU IS
peLIEHUs] BONIPOCOB PALIMOHAIBHOTO NPUPOAOTIOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIMX BPEI OKPYIKAOIIEH
IPUPOJTHON cpeie, YMEHHS MPOTHO3UMPOBATh HEOJIArONPHUATHBIE JKOJOTHYECKHE
MOCJEACTBUS NPEANPUHUMAEMBIX IEVCTBUI U MIPEIOTBpAIaTh UX;

HaJIMYUs PA3BUTOTO IKOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCS UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBbHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO TMPOTHUBOCTOSITH HJICOJIOTHHU
xemopoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOU MPAKTUKH,

MOHUMAHUS CHeNU(PUKA XUMHMA Kak HAyKd, OCO3HaHUs e€ poiu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM LIEIOCTHOTO
peacTaBiieHus] 00 OKpYyKaloUeEM MUPE KaK O €IMHCTBE MPHUPOJABI U YEIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TPOOJIeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OWM 3HAYUMOCTH XUMHH IS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHUYECKONM HAMNpaBICHHOCTH W BAXXHOM pOJIM B
CO37IaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPhI, PEIICHUH TJI00ATBHBIX MPOOIEeM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOW, UIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHM MEIUIMHBI, OOCCIICUCHHH YCIOBUMN
YCIEUIHOTO TpyJa W OKOJOTHMYECKU KOMMOPTHON KHUZHM KaXJOro 4YJeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTU: TOHUMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJh30BaTh



MoJTy4aeMble 3HAHUS IS aHATN3a U OOBSICHEHHS SBICHHN OKPYKAIOIIETO MUpPA U
MIPOUCXOAIINX B HEM U3MECHCHHH, YMEHHUSI JIeJIaTh 000CHOBAaHHBIC 3aKITIOUCHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIMXCSA JAHHBIX C IEJbI0 MOJTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIS
perieHus IpoOJIeM B peaTbHbBIX KU3HCHHBIX CUTYaIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENIbCKOM AeSITENbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHHUIO W
caMm000pa30BaHHI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMH;

WHTEpeca K 0COOCHHOCTSIM TPyJAa B pasnudHbIX cdepax mpodecCHOHaATBHON

NEeATENbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XuMus» Ha
YpOBHE cpeaHero o0iero o0pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JJIS GopMuUpOBaHHS  MHUPOBO33PEHHUS  OOYYarOIIMXCS
MEXKIUCIUIUITMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTpakarolue
[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CIHEHU(PUKY METOJI0OB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sIBJICHUE,
nmpoliece, cucTeMa, Hay4yHblid (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsl, UCCIIC0BaHKE, HAOTIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBIE y4eOHbIC NEUCTBUSA (TIO3HABATEIbHBIE, KOMMYHHKATUBHBIE,

pETyJISITUBHBIE), obecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBHOM
I'PAMOTHOCTH ¥ COIIMAIBLHON KOMIIETCHITUN O0YJarOIINXCS;
CIIOCOOHOCTH 00yyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpPCAJIbHbIC YUCOHbBIC
JIEVCTBUSA B IO3HABATEIILHON U COLUMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE Ppe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMH Y4eOHBbIMH No3HaBaTeJbHBIMH
JAEeUCTBUSAMU

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIBHO  (popMysIupoBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEATh MM JCATEIbHOCTH, 3ajaBasi IapaMeTpbl M KPUTEPUH HX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI JCATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOEHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICJISATh XapaKTEepHbIE MPHU3HAKU TMOHSITUN M yCTAHABIMBaTh UX B3aUMOCBS3b,



HCITOJIH30BaTh COOTBETCTBYIOIINE TTOHATHUS I OOBICHEHUS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUM IS KiacCU(PUKAIIUKM BEIIECTB U
XAMUYECKUX PEAKIIUN;

YCTaHABJIUBATh MPUYUHHO-CIICJACTBEHHBIE CBS3U MEXKIYy H3y4yaeMbIMU
SIBIICHUSIMU;

CTPOUThH JIOTMUECKUE PacCyXJAeHUs (MHAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B pPacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJTUPOBATH BBHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEeMEHTa, XHMH4Yeckas ¢GopMmysia, ypaBHEHHE XHMHYECKOU
peakiuMyu — MOpU pEHIeHUU Y4eOHBIX MO3HABATENbHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC MPECTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 0a3oBbl€e HCCJIE0BATEIbCKHE 1€ CTBUSA:

BJIaJIcTh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHMS BEIICCTB M XHUMHUYECKHX
peaKkuuu;

dhopMyIHpOBaTh 1IEIU U 3a/1a4M HCCIICI0BAHMS, HCIIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOSTENbHO C(OpPMyIMpOBaHHBIE BOMPOCHl B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIs1 (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

BIIaJICTh HAaBBIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHHUS U  TPOBEACHUS
YYCHUUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAOIIOAATh 32 XOJIOM
mporiecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTUYET O MPOJIeTaHHON padboTe;

NpUoOpeTaTh OMNBIT YUYEHUYECKOW HCCIEN0BATEIbCKOM W MPOEKTHOM
NESITETBHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUS TMPAKTHYECKUX 3a7ad, IMPUMEHEHHIO Pa3IMYHbIX
METOI0B MMO3HAHUS.

3) padoTa ¢ undopmanueii:

OPUEHTUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIMTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIPABOYHbIC MOCOOUS,
pecypcel HTepHeTa), aHaTU3UpOBaTh MHGOPMAITUIO PA3IUYHBIX BUAOB U (popM
MPE/ICTaBIICHMUS, KPUTUYECKHU OIICHHBATH eé JIOCTOBEPHOCTh n
HETPOTUBOPEUYNBOCTH;



dbopMynHpoOBaTh 3aMpPOCHl U MPUMEHATH PAa3IUYHBIE METOABl MPHU TMOUCKE U
oTOope wuHbOpMaLMK, HEOOXOAWMOW Jisi BBINOJHEHHUS YYEOHBIX 3ajad
OMPEIEIIEHHOTO TUIIA;

MpUOOpeTaTh OMBIT MCMHOJBb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbBHO ~ BBIOMpaTh  ONTUMalbHYI0  (OpMY  MPEACTABICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TMarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B Ka4yeCTBE CpeAcTBa mpu pabdoTe ¢
XUMUYECKOM uH(pOpMaIMel: TPUMEHATh MEXIpeaAMeTHbIe ((pu3nyeckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a0OpEeBHATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUWYECKHUE CpEICTBA
HaTJIS,THOCTH.

OBJaeHne yHMBepPCAIbHBIMIA KOMMYHUKATUBHBIMH J1€iiCTBUSIMM

3aJ1aBaTh BOIPOCHI MO CYUIECTBY OOCY’KJIAa€MOIl TeMbl B XOJ€ IUanora u/miu
IUCKYCCUM,  BBICKa3bIBaTh  HUACH, (QOPMYyIHUpPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIMOJTHEHUS MPEII0KEHHOM 3a/1auH;

BBICTYNATh C TpE3eHTAIMEel pe3ybTaTOB IMO3HABATEIbHOW JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBIMOJTHEHUU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIIECTB, peaju3alli YYeOHOro MpOoeKTa U (POPMYIUPOBATH BHIBOBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUN MYTEM COMIACOBAHUS MO3UIIMN B
x0/€ 00CYyXAeHUS U 0OMEHAa MHEHUSIMHU.

OBJaieHne YHMBEPCAJIbLHBIMU PeryJasiTUBHBIMHU 1€ CTBUSIMMU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIIbHYIO
NEeSTENBHOCTh, Ompeaensas e€ Lead W 3aJadyd, KOHTPOJIHUpPOBaTh M MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJfOPUTM JIEUCTBUA TIPHU
BBITIOJTHEHUM Y4YEOHBIX U HCCIEIOBAaTEIbCKUX 3ajlad, BBIOMpaTh HaumoOoJiee
3 exTuBHbI crocod MX peleHus ¢ y4y€TOM TNOJYy4YeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

IIpenmeTHble pe3ysibTaThl OCBOCHHMSI Kypca «OpraHudyeckas XuUMHS»
OTpPaXkaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHHH O XHMHUYECKON  COCTaBIISIONISH
€CTECTBCHHO-HAYyYHOW KApPTUHBI MHUpPA, POJM XHMHUHU B TIO3HAHUU SIBJICHUU



mpuposibl, B (OPMHUPOBAHWU MBIIUICHUS W  KyJbTYPHl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs1 pELICHUs MPAKTUYECKUX 3a71au
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAHUW, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHUM DJIEMEHT, aToM, DJJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, XUMUY €CKast
CBsI3b, CTPYKTypHas (popmyna (pa3BEpHYTas W COKpaIEHHas), MOJb, MOJSpHas
Macca, MOJSAPHBIH 00BEM, YINIEPOJIHBIM CKeleT, (QYHKIMOHAJIbHAS TpyMIa,
paavKan, U30MepHsi, U30MEpbl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTJIE€BOJOPOIHI,
KHCJIOPOA M a30TCOJIepKaIlle COCAMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIC COSAUHEHHUs); TECOPUMU U 3aKOHBI (TEOPHUST CTPOCHUS
opranuueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3bIK XHUMHUU;, MHUPOBO33PEHUECKUE 3HAHUS,
JeXxane B OCHOBE MOHUMAHHMS TPUYUHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SBICHUN, (PAaKTOJOTHMUECKHE CBEJACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU H
0€30MMaCHOM HCTOJIb30BAaHUU BAXKHEHIIIMX OPraHWYECKHX BEIIECTB B OBITY H
MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHBIC NMPU3HAKU TOHSITHUH,
yCTaHaBJIMBaTh UX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPHU
ONMCAaHUM COCTaBa, CTPOCHUS U NPEBPAIICHUN OPTAaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XUMHUECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHMX BEIIECTB M YPAaBHCHHH XHUMHYECKHX PEaKIUH,
W3TrOTaBJIMBATh MOJICIM MOJICKYJI OPraHUYECKUX BEUIECTB ISl WLIIOCTpAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAICKHOCTh H3YUCHHBIX
OPTaHMYECKHUX BEIIECTB IO HUX COCTaBy U CTPOCHHUIO K OMNPENeIEHHOMY
KJIaCCy/TPyIIlie COeMWHEHUN (YTJIEBOJIOPOABI, KHUCIOPOA U a30TCOJAEpIKAINe
COCMHEHUsI, BBICOKOMOJICKYJISIPHBIC COCIWHEHHMS), JaBaTh MM Ha3BaHUS IIO
cuctematuieckoii HomeHknarype (IUPAC), a Takke NpUBOAUTH TPUBUATHHBIC
Ha3BaHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHIJIMKOJIb, TIUILEpHUH, (QeHol, (GopManbaeruj, arneTaiblerujl, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCI0Ta, OJICMHOBAsl KUCJIOTa, CTEApUHOBAsI KUCIOTA, TJIFOKO3a,
bpyKTO3a, KpaxMall, IeJUTI0JI03a, TIUIIHH);

chOpPMHUPOBAHHOCTh YMEHUSI OMNPEACNISATh BUJIBI XUMUYECKOW CBSI3M B
OPTaHUYECKUX COCAMHEHUSX (OJMHAPHBIC U KPATHBIC);



cOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKECHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. byTiepoBa 11 0ObSICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapakTepuU3oBaTh  COCTaB, CTPOCHUE,
dusznyueckre M XMMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENCH pPa3THMUYHBIX
KJIACCOB OPraHWYEeCKHX BEIIECTB (METaH, 9TaH, ATUJICH, NPOIWUJIEH, alleTHJIEH,
Oytaauen-1,3, metunOyraauen-1,3, O€H30J, METAHOJ, ATaHOJ, STHJICHIJUKOJb,
TIIMIEpUH, (EHOJI, aleTalbJIeTH I, MypaBbUHAsg U YKCYCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBA3b MEXIYy HUMH YpPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIJI;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTE€pPU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
Ceipbsi  (HedTh, TPUPOIHBIA Ta3, YyTojdb), CIHOCOOBI WX TMepepaboOTKH U
IPaKTUYECKOe MPUMEHEHUE MPOIYKTOB MepepadoTKH;

cOPMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOrO BEIIECTBA WIJIM MPOIYKTa
peaklMy IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WM MPOYKTOB PEAKIIUN);

c(hOPMHUPOBAHHOCTh YMEHHM BIIaJIETh CUCTEMON 3HAHUW OO0 OCHOBHBIX
METOJIaX HAy4YHOTO MO3HAHUSI, UCTIOIb3yEMbIX B XUMUHU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SIBICHUN (HaOMt0IeHNEe, N3MEpPEHNe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS IS TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH U HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJII0/IaTh MTPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCyJIOl W J1a0OpaTOPHBIM O0OpYJOBAaHUEM, a TaKXKe TMpaBUiia OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OTBITOB,;

cOPMHUPOBAHHOCTh, yMEHUH IUTAHUPOBATh U BBITIOJHATh XUMHYECKHM
AKCIIEPUMEHT (ITPEBPAILCHHS] OPraHMYECKUX BEIIECTB MPU HArPEBAHUH, MOTYyYEHUE
ATUJICHA W U3YYEHHUE €ro CBOMCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JIEHATypalusi OEIKOB IMPU HArpeBaHUU, I[BETHHIC PEaKIMU OEIKOB) B
COOTBETCTBHM C TpaBWJIaMM TEXHUKH O€30MaCHOCTH MpH OOpallleHuu C
BEIIECTBAMU U JIa0OpPaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3YJIbTAThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB,;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKU AaHAIU3UPOBATH XUMHUYECKYIO
uHbOpMAIUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, HTEepHET U Apyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOMATh  MpaBuja  SKOJIOTHYECKH
1eaecoo0pa3HOro TMOBENEHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LEIAX
COXPaHEHUS CBOEr0 3JI0POBbSl U OKPYXAOIIEH NPUPOJHOU CpENbl, OCO3HABATh
OIMACHOCTh BO3JCHUCTBUS HA YKUBBIE OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAasi cMbici Tokaszarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W TNPEJOTBPAICHUS WX BPEAHOTO BO3JECUCTBUS HAa OPraHu3M
YEJI0BEKa;

JUIs 00yJaronuxcsi ¢ OTPaHUYEHHBIMU BO3MOJKHOCTSIMHU 3JI0pPOBbSI: YMEHUE
NPUMEHATh 3HAHUST 00 OCHOBHBIX JIOCTYIIHBIX METOJaxX ITO3HAHWS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUI  CIEeNbIX W CIa0OBUASAIIMX OOYYarOIIUXCS: YMEHHE HCIOJb30BaTh
penbeHO-TOUEUHYIO0 CUCTeMy oOo3HaueHui JI. bpaiinsa ans 3anucu XMMHUYECKUX

dopmy.
11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUSD» OTPAKAKOT:

cOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KApTUHBI MHUpPA, POJIM XHMHUHA B TIO3HAHUU SIBIICHUU
Opupoabl, B  (OPMUPOBAHMM  MBIIUICHUS U KyJIbTypbl JIMYHOCTH, €€
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs1 pelIeHUs MPAKTUYECKUX 3a71au
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpasi  BKJIFOYAET:
OCHOBOIIOJIATAIONIME TMOHATHS (XUMHYECKHN 3JEMEHT, aroMm, u3oTom, S-, P-, d-
AJIEKTPOHHBIC OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKUCICHHS, XUMUYECKasl CBA3b
(KOBaJIeHTHAs, MOHHAS, METAJNIMYECKAasi, BOJIOPOJIHAS ), KPUCTAJUIMUECKAsl PEIIETKA,
TUANBl ~XUMHYECKUX  pPEAKUM, PacTBOp, DJIEKTPOJMUTHL,  HEIJIEKTPOJIUTHI,
BJICKTPOJIMTUYECKAA JUCCOUMAs, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluu, XUMUYECKOE DPaBHOBECHE); TEOPUM U 3aKOHBI (TEOpHus
3JIEKTPOJIMTUYECKON JHccouuanuu, nepuoandeckuit 3akoH J[. M. MeHneneesa,
3aKOH COXPaHEHUSI MacChl BEILIECTB, 3aKOH COXPAHECHUS U IPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKAE 3HAHMS, JICKAINIME B OCHOBE IMOHUMAHUSA NPUYMHHOCTH M
CUCTEMHOCTH XWMHYECKHUX SIBICHUHU, (PAaKTOJOTUYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MacHOM MCMOJIb30BAHUM BAKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN JCSITEIILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKH TMOHITHM,
YCTaHAaBIIMBaTh UX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE NOHATHS INPHU
OIIMCAaHUM HEOPTaHUYECKUX BEIIECTB U UX IIPEBPALCHUN;

c()OPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIS
cocraBieHUs: (GOpMyNl  BELIECTB M  YpPaBHEHUH XUMHYECKUX  PEaKIHH,
cucremarndeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIbIA Ta3, aMMHUaK, raii€Has
U3BECTh, HETalIEHas U3BECTb, TUTHEBAS COJA, MUPUT U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHHI OTNPEACIISITh BAJIGHTHOCTh U CTEIIEHb OKUCICHUS
XMMHMUYECKUX NIEMEHTOB B COCAMHEHHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METANIMYECKAsl, BOJOPOJHAs) B COCAMHEHUSX, THI
KPUCTAJUIMYECKON PEHIETKM KOHKPETHOTO BELIECTBA (ATOMHAs, MOJIEKYJSIpHas,
WOHHAs1, METAIUINYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPTAHMUYECKUX
COCIMHECHM;

c(OpPMUPOBAHHOCTH YMEHUU YCTaHaBJIMBaTh IIPUHAIEKHOCTD
HEOpPraHMYECKUX BEUIECTB II0 UX COCTaBY K OIpPENEIEHHOMY Kiaccy/TpyIre
COE€MHEHUH (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJJIbl, OKCU/Ibl, OCHOBAHUS,
KHCJIOTBI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

C(OPMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IIEPUOJANYECKOTO 3aKOHa /J.
N. MenneneeBa v 1IEMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOUTYIO, OOBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (PyHKLINY;

c()OPMUPOBAHHOCTh yYMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHHUE
aTOMOB XMMHYECKMX 23eMeHTOB 1—4 mnepuonoB Ilepmoanueckol CHCTEMBI
xuMmHudeckux sjementoB JI. M. MenneneeBa, HMCIoOab3ys MOHATHSA «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPTreTHYECKUE YPOBHUY, OOBSACHATD
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U MX COCAMHEHUMU
10 TIepruoaam U rpyrmmam llepuoanyeckor CUCTEMbl XUMUYECKUX d1eMeHTOB []. U.
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3jIMYHBIX  KIJIACCOB,
MIOATBEPKAATh CYIIECTBOBAHUE TI'€HETUYECKOW CBS3M MEXAY HEOPTaHWMYECKUMH
BELIECTBAMH C ITOMOILBIO YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLMI;

C()OPMUPOBAHHOCTb YMEHHS KJIacCCU(PUIMPOBATh XUMHUUECKHUE PEAKIUH I10
pa3IUYHBIM IPU3HAKAM (YUCIy M COCTaBy pEarupyrolydX BEIIECTB, TEIUIOBOMY
3¢ ¢dekTy peakuuy, U3MEHEHHMIO CTEIEHEW OKHUCIIEHHUS 3JIE€MEHTOB, 00paTUMOCTU
pEeaKIMK, YYaCTHIO KaTaau3aropa);

C(OPMUPOBAHHOCTh YMEHHUI COCTaBIATh YpaBHEHHs pEakUUil pa3iudHbIX
TUIIOB, MIOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKIM HOHHOTO OOMEHA, yUUThIBas
YCHOBUS, IIPU KOTOPBIX ATU PEAKIIMU UAYT 10 KOHIIA;



chOPMHUPOBAHHOCTh yYMEHUW TMPOBOJHUTH PEAKIMH, TOITBEPKIAIOIIHE
KaueCTBEHHBIH COCTAaB pAa3jIMYHbIX HEOPTaHWMUECKUX BEIIECTB, pPaClO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

chOPMUPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTb  OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKLIMI MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
ATUX PEaKLUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUECKOM
peaKIMu OT Pa3IMUHbIX (PaKTOPOB; XapaKTEp CMEIIECHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeUIHero Bo3aehcteus (mpuHuui Jle Hlarenke);

chOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XUMHYECKHUE ITPOIIECCHI,
JeXanme B OCHOBE IMPOMBIIUIEHHOTO IMOJIYYEHUsS CEPHOM KHUCIOThI, aMMHAKa, a
TaKkke C(HOPMHUPOBAHHOCTH TMPEACTABICHUNM 00 OONMX HAYYHBIX MPUHIIUAMIAX U
AKOJIOTUYECKUX TTPpoOIeMax XuMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHCICHUS C HCIOIH30BAaHUEM
MOHSITUSL «MaccoBasi JIOJIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHUYECKUX PEaKIUSIX, MacChl BEUIECTBA UM 00bEMA T'a30B MO MU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WU OOBEMY OJHOTO U3 YHYaCTBYIOIIMX B pPEaKUUU
BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MAaCChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMHUECKOM
nocyJoM u J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke MpaBWiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB;

chOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBHINOJHATH XUMHUYECKUM
AKCIEPUMEHT (Pa3/IOKEHHE MEPOKCUIA BOJOPOJa B MPUCYTCTBUM KaTalau3aTropa,
OTpEeNIelieHUEe Cpellbl pPacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCATIHLHOTO
UHMKATOpA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOH peakiluu,
peaKiuu MOHHOTO OOMEHa, KayeCTBEHHbIE peakluu Ha cyinbdar-, kapOoHAT- U
XJIOpHUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE JKCIIEPUMEHTAJBHBIX 3aJad IO
teMam «Metaiuiby U «HeMmerannbpy)) B COOTBETCTBUM C MpaBUJIaMH TEXHUKHU
0e30macHOCTH MpHU OOpaIlleHUH C BEUIECTBAMHU U J1aOOpaTOPHBIM 000PYI0BaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHHUI COOTBETCTBYIOLIMX PEAKIUi U (POpMyTUpPOBaTh BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUM KPUTUYECKH aHAU3UPOBATH XHUMHUUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKalK, THTEpHET U APYrux);



C(OPMUPOBAHHOCTh ~ yMEHHMH  COONIONAaTh  MpaBUia  SKOJIOTHYECKU
1eaecoo0pa3HOro MOBEIECHHUS B OBITY M TPYAOBOM JAEATELHOCTH B IENAX
COXpaHEHMs CBOETr0 3[0POBbS U OKpY)KAIOIIEH HPUPOJHOM Cpenbl, OCO3HABaTh
OTTACHOCTH BO3JICHCTBUSI HA JKUBBIE OPTaHU3MBI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens IIJIK, moscHATe Ha mnpumepax crnocoObl yYMEHBIIEHUS W
IPEIOTBPAIIEHHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUTsl 00y4aroUXcsi ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbBS: yMEHHE
OPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BELIECTB U
XUMHUUYECKHX SBICHHIA,

JUISL CIIETIBIX M CJIA0OBUASIIMX OOYyYaloOIUXCs: yMEHHE HCIIOJIb30BaTh
penbepHO-TOUEUHYIO0 cUcTeMy oOo3HaueHuid JI. bpaiinsa ans 3anucu XUMMHUYECKUX

dbopmy.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Kourpoabubie | Ilpakrnyeckne
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
Paznen 1. TeopeTuyeckue OCHOBBI OPraHUYECKON XUMHH
[Ipenmer opranndeckoi xumun. Teopus
1.1 CTPOCHHMS OPTAaHMYECKUX COSTUMHEHUN A. 3
M. bytnepona
Hroro no pazueiy 3
Paznen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YyII€BOIOPOIBI — AJTKAHBI 2
99 HenpenenbHble yriieBo0poIbl: adKeHBbI, 5 1
QJTKaIUCHBI, JTKUHBI
2.3 ApoOMaTHYECKHUE YTIEBOI0POIbI 2
94 [IpupoaHble ICTOUYHUKH YTIIEBOJIOPOIOB U 3 1
uX nepepadboTka
Hroro no pazueny 13
Paznen 3. Kuciopoacoaepsxkamnue opranndeckue coeIuHeHust
3.1 CriupTtsl. deHoun 3
39 Anpperuasl. KapOOHOBBIE KUCIOTHI. 7 1
CrnosxHbie 3GHUpbI
3.3 YrieBoabl 3 1




Hroro no pazneny

13

Pasnen 4. A3orconep:kaniue OpraHnyecKue coeJUHEeHUs

4.1 AMUHBI. AMUHOKUCIIOTHI. benkun 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJIeKyJISIpHbIE COeTMHEHUS

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




11 KITACC

KoangecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iejioB U TEM nudpoBbIe
Ne n/m P Kontpoabnsie | IlpakTnueckue (mupp )
NporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XMMHUH
Crpoenue atomoB. [leproanyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 3
anemeHToB JI. 1. MenneneeBa
12 Crpoenue BeniectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PeaKIuu 6 1 1
Htoro no paszneny 13
Paznen 2. Heopranuveckasi Xumust
2.1 Meranisl
2.2 HemeTamnbl 1
53 CBs13b HEOPTAHUYECKUX U OPTAaHUUECKHX )
' BEIIECTB
Uroro no pazgeny 17
Pa3gen 3. XuMus ¥ :KU3Hb
3.1 XUMHS U )KU3HD 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







ITOYPOYHOE IINTAHUPOBAHHME

10 KITACC
KosnuectBo yacos DJIEKTPOHHBbIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontpoarupie | IpaxTuaeckne ilsyqenuﬂ sﬁl?al;oBaTeJIbele
padoThI padoThI pecypent
1 IIpenqMeT opraHnyecKkor XUMUH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHenuit A. M. bytieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kki1accupuKauu
3 oprannyeckux Bemects. Homenknartypa 1
(cucremaTnyeckas) U TpPUBHUAJIbHBIE
Ha3BaHUs OPTaHUYECKHX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUH psijt
5 MerTaH 1 3TaH — mpocTenme 1
IPEACTABUTENH AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTUJEH U NPONUIIEH — MpocTeuine 1
IPEACTABUTENH AJIKEHOB
Ankanuensl. Kayuyku 1
AnKuHBL. AneThieH
10 Brruucnenus no ypaBHEHHIO XMMUYECKOM 1
peaxkuuu
11 Apensl: 6eH3011. 1




12 Hedtb 1 criocoOsl €€ nepepaboTku 1

13 Kontponbnas padorta Nel no pazueny 1
«YTIEeBOAOPOABDY

14 EnuHCTBO XMMUYECKOUN OpraHu3anuu 1
JKUBBIX OpraHnu3MoB Ha 3emiie. CiupThl

15 ®eHon 1

16 AJnpaerunsl U KETOHBI 1

17 Kap6oHOBbIE KHCIIOTHI 1

18 Crnoxnbie 3¢upsl. XKupsl. Mbputa 1

19 XKupsl: TuIpOIU3, MPUMEHEHHE, 1
Ouosoruueckas pojb )KUpOB

20 VYrneBosbl. MoHOCaxapuabl

21 Jucaxapuibl ¥ OJIMCaXapyabl

22 AMWHBI: METUJIAMHUH U aHWUJIUH 1
AMUHOKHUCIIOTHI Kak aM(OTepHBIC

23 OpTraHUYECKHE COSTMHEHUS, UX 1
Ouosoruueckoe 3HadeHue. [lenTu sl

24 beinku kak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIE COCTMHCHHSI

25 HyxkienHOBBIE KUCITOTHI

26 depMeHTHI

27 BuTtamMuHBI, TOPMOHBI, JIEKapCTBA
[IpakTuueckas pabora Ne 1.

28 «Mnentudukanus opraHM4ecKux 1
COEIUHEHUN

29 Kontponbnas padota No2 mo pazueny 1

«KHCJ’IOpO)ICOI[Cp)KaH_[I/Ie )51




a30TCOACPKAINNEC OPraHNYCCKHUEC

COCTMHCHUS)

30 HckyccTBEHHBIE TOJIUMEPDI 1

31 CuHTEeTHYECKHE OpraHu4EeCKNEe COeTUHEHUS

39 [TpakTuyeckas padota Ne 2. 1
«Pacno3HaBaHue TJIACTMACC U BOJIOKOH

33 Pe3epBHBIit ypoK. 0606?1eHI/Ie u 1
cucTeMaTHU3alus 3HaHUH

34 Pe3epBHbIil ypok. O6061ueHHe U 1
cCUCTeMaTH3alNs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoabHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHEIC CBCJICHUA O CTPOCHUHU aTOMaA

HCpI/IO)II/I‘IeCKI/Iﬁ 3aKOH 1 CTPOCHHUC aTOMa

HNonnasg xumudeckas CBI3b

KoBanienTHass XuMudeckas CBI3b

MeTamumndeckas XuMHU4IeCcKas CBSI3b

BoaopoaHast xumuueckas CBs3b

[Tonumepsl

I"a3000pa3HbIe BelecTBa

O O N OB |lwW|IN|PF

JKunakue BeriecTBa

(BN
o

TBEpable BelecTBa

[EEY
[EEN

HI/ICHepCHBIC CHUCTEMBbI

=
N

Cocras BerectBa. Cmecu

RPlRrlRr|RrRP(PIRPRIRP|R[RP|RP|F

13

KontposbHas paborta Nel "Ctpoenue
BenrecTna"

-
-

14

[ToHsiTHE O XUMUYECKOHN pEAKLIUH.
Peakuuu, naynme 6e3 M3MEHEHUs COCTaBa
BEILIECTBA

15

Knaccudukanms XuMHUIeCKUX peaKiuii,
MPOTEKAIOIINX C H3MEHEHHEM COCTaBa
BEIECTBA

16

CKopoCTh XMMUYECKON pPeaKIuu




OO6paTuMOCTh XMMHYECKON PEaKIIUH.

17 XUMUYECKOe paBHOBECHE U CIIOCOOBI €T0 1
CMEILEHHUS

18 Pouib BOJIBI B XUMHUUECKUX PEAKITUSIX 1

19 IMaaponus

20 OKMCIIMTEIIFHO-BOCCTAHOBUTEIILHBIE 1
peakuuu. JIEeKTPOIn3
[Ipaktrueckast padbota Nel "[lonyuenue

21 ’ 1
coOupaHue U pacro3HaBaHHUE ra3oB"

99 Kontponsnas padora Ne2 "Xumuueckue 1
peakuun"

23 Meraist 1

24 MeTtaniaer B rpynn 1

M

25 HemeTrammnsl 1

26 Kucnotsr. 1

27 OcHoBaHus 1

28 Conan 1

29 ['eneTnueckas cBsI3b HEOPTaHUYECKHUX U 1
OpPTraHNYECKHUX BEUIECTB

30 [IpakTueckas padora Ne2 "Xumudeckue 1
cBoOiicTBa KUCIOT"

31 [IpakTuueckas pa6ora Ne3 1
"Pacnio3HaBaHue BemecTB"

39 KontposbHas padota Ne3 "BemiectBa u ux 1
cBoiicTBa"

33 Poiab xumMuu B o0ecrieueHUHN 1

9KOJIOTHYECKOU, JHEPreTUYECKON U




MUIIEBON O€30MaCHOCTH, PA3BUTHH

MEIUIHEI
34 XWMUS 1 3I0pOBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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