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[IporpammMa 1O XUMUM Ha YPOBHE CpeAHEro o0mero ooOpa3zoBaHuUs
pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENbHON MPOrpaMMbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepaibHOM  rOCYJAPCTBEHHOM
obpazoBarenbHoM cTangapte COQO, ¢ yuérom Konnenmuu npemnojaBaHust yaueOHOTro
npeaMeTa « XuMHsS» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deneparuu,
peanu3yIonMX OCHOBHBIE 00pa30BaTeNbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJIOKECHHM
«Crpareruu pazBurtus Bocnutanus B Pocculickoit @enepanuu Ha nepuon 10 2025
rojga» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1melt cTpareruu 00y4eHusl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCsl CpecTBAMU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIN
koHuentyaibHbie mnoyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJICp>KaHMsl, PE3yJIbTaTOB OOy4YeHUSI U TpPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
0011e00pa3oBaTebHON  OpraHu3allii, SBISETCA HEOThEMJIEMON YacThlo HX
obpazoBaHHOCTU. OHO CIYXUT 3aBEPIIAIONIAM ATAllOM pean3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIHUX
IIEJJOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHUsA. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJI0BEKa, a TAK)XKE IKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY 37I0POBBIO
U npupogHoil cpene. Peanusyercs xumuuyeckoe oOpa3oBaHHE OOYyYarOIIMXCS Ha
YPOBHE CpeTHEr0 00111eT0 00pa30BaHUSs CPE/ICTBAMU YUEOHOTO MpeaMeTa « XUMHUS,
COJIEp’)KaHUE U TOCTPOCHUE KOTOPOTO OMpPEAENICHbl B MPOTpaMME MO XUMHUU C
y4€ToM crenuu@uKkd HayKu XMMHUM, €€ 3HAYeHHS B IO3HAHWHM TPUPOJIBI U B
MaTepUaIbHON KU3HU OOIECTBA, & TaAKXKe C YYETOM OOIIMX 1ENel U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHUCTEMbl CpPEIHEro  OOIIero
obOpazoBanust B Poccuiickoit @eaepanuu.

XUMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOM IMBUWIM3AIMHU, B CO3/IAaHUHM HOBOW 0a3zbl MaTepHUabHON KYJBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (H)OPMUPOBAHKE PALIMOHATIBHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IJaHUE€ IEJIOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOUIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 001aCTsIMU TPUMEHEHUSI.

TecHO B3aMMOJECUCTBYSI C APYTMMU €CTECTBEHHBIMU HayKaMH, XMUMUsS CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOIUMBIM YCIIOBHUEM YCIIEIIHOTO



TpyJa ¥ SKM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3UJaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
II00ANbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTUS 4YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOIIMMM LENSIMU W TNPUHLUAIIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJMMYI0 MM JJi1 BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIECHIHOTO BKJIIOYEHUS B JKU3Hb COLHMYMa, IPOJOJDKCHUA
00pa3oBaHMsl B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HETIOCPEJCTBEHHO C XUMUEH.

CocraBnsitomiuMu — nipeaMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypCehl —
«Oprannyeckas xuMus» U «OOImAass M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWI M0 HEOPTaHWYECKOW XUMUU (C BKIIOUYCHHEM 3HAHUW W3 OOIIeH XUMHH) U
OpraHnyeckon xumuu. POpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU HU3YyUYEHUHU
npeaMera oOecleyuBaeT BO3MOXXHOCTb PACCMOTPEHHUSI BCETO MHOIroo0pas3us
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkaHus KypcoB — «Opranunueckas xumus» U «OO0mas u
HEOpraHudeckas Xumus» cpopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TIOAXO0/Ja K U3Y4YeHHI0 y4eOHOro wmarepuaia U OOyCJIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpelNeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHsI OPraHUYECKUX
COCIMHEHUN, a TaKXe Ha YpPOBHE CTEPCOXUMUUYECKHX M DJIEKTPOHHBIX
IIPEICTaBIICHUI O CTpOeHUH BenlecTB. CBe/ieHus: 00 U3y4aeMbIX B KypCe BelllecTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJOB 0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenquHeHud. B Kypce  OpraHmyeckom — XUMHM — TOJYYalOT  pPa3BUTHE
chopMUPOBaHHbIE HA YPOBHE OCHOBHOT'O 001Iero oOpa3oBaHus MEepBOHAYATIbHBIC
MPEICTABICHUS O XMMHUYECKOM CBS3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIIUH.

[Ton HOBBIM yriaom 3peHuss B ImpeameTe «XUMHs» 0a30BOro YypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
TEOPETUYECKH Marepuadl ¢ (PaKTOJOTHYECKHUE CBEJAEHUS O BEIIeCTBaX U
XUMUYEeCKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHUYecKas
XUMUSD» O00yYarouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULUH,
ry0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUH STOro 3akoHa — OT
000011ar01IIeH 10 OOBSICHSIOIICH U TPOTHO3UPYIOIICH.



Ennnas cucrema 3HaHWMN O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBax M NPHUMEHEHHMM, a TAKKE€ O XMMHUYECKMX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NMPOTEKAHUSA TonoyHseTes B Kypeax 10 u 11 kitaccoB anemenTamMu
COZEP/KAaHUS, MMEIOIIMMH KYyJIbTYPOJOTHYECKUA M IPHUKIAIHOM Xapakrep. OJTU
3HAaHUSA CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3M XMMHU C JAPYTUMHU HayKaMH,
PacKpBIBAIOT €€ pOJIb B IIO3HABATEIBHON U MPAKTUYECKOM IESATEIIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHUSI K MPOLECCY TBOPUECTBA B 00JaCTH TEOPUHU
Y MPAKTUYECKUX NMPUIIOKEHUNW XWMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS
B OOLIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHUYECKHU OCMBICIMBATh HH(POPMALIMIO U TPUMEHSITD €€ JJIs TONOJHEHUS 3HaHUH,
pELICHUS] MHTEIUIEKTYalIbHbIX M 3KCIEPUMEHTAIBHBIX MCCIIEIOBATEIbCKAX 3a1ad.
B nenom conepxkanue yueOHOro npeamera «XUMUsS» JAHHOTO YPOBHS M3Yy4YEHUS
OpUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy 00YHAIOLIUXCS MHUPOBO33PEHUECKOW OCHOBBI
JUIA TOHMMaHUA (GUIOCOPCKUX UICH, TaKMX Kak: MaTepUaJbHOE EIUHCTBO
HEOPraHUYECKOT0 U OpPraHMYeCKOro Mupa, o0yCJIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHUEM, II03HABAEMOCTh IPUPOJHBIX SIBICHUM IIyTEM IKCIIEPUMEHTA
U pEelIeHUs MPOTUBOPEYMI MEXIy HOBBIMU (DaKTaMU U TEOPETUUYECKUMU
IPEANOChUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU 3KOJOTHYECKUX Mpodiem, a
Takxke MpolsemM cOepeKeHUs! FHEPTeTUYECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnane pemeHus 3agady  BOCHHUTAHUSA, Pa3BUTUA M COLMAIM3ALMHU
oOyyJaronuxcsi TPUHATBIE NPOrpaMMON MO XHMMHUHM TOJXOJbl K ONPEAEICHUIO
COJlep)KaHUsI M TIOCTPOCHUSA TpeaMeTa IMpeaycMaTpuBaioT  (OPMUPOBAHUE
YHHUBEpPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAUCHHE [Tl pa3IMUHbIX
BUJIOB JESTENBHOCTU: pEIIEHUs MpoOieM, IMOHUCKa, aHalu3a M 00paboTKu
uH(poOpMaIMK, HEOOXOAUMBIX JJisi MPUOOPETEHUsS] OMbITa MPAKTUYECKON U
UCCIIENOBATEIBCKON JEATENIBHOCTH, 3aHMMAIOLIEW BAXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke npenopaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TAK U HA YPOBHE CPEeIHET0 001Iero o0pa3oBaHus, Py ONPEICICHUN
COZIEP/KATEIIBHOW XAapaKTEPUCTUKHU LEJIEM HM3y4YeHUs IpPEAMETa HaIlpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JEATENBHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KyJbTypsl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIEW H3y4YeHUs
IIpEAMETA SBJISIETCS BIOJIHE OITPABIAHHBIM.

CoryiacHO JaHHON TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4YEHUs IMpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:



e (opMHUpOBaHHE CHCTEMbl XHMHYECKHX 3HAHMH KakK BakHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JiexaT KIHOUEBBbIC MOHSTHUS, (QyHIAaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOEHHWE U TMOHUMAaHUE CYUIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBIICHHUS;

e (opMUpOBaHKE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEILIECTB U XUMHUUECKUX PEAKIUHN, HEOOXOIUMBIX JJIsl IPUOOPETEHUST YMEHU I
OpPUEHTUPOBATHCA B MHUpPE BEIIECTB M XUMHUYECKUX SBJICHUM, UMEIOIIUX
MECTO B IIPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e301acHOro oOpalieHus ¢ BEIIECTBAMM.

Hapsny ¢ stuM, conepkaTenbHas XapaKTepUCTUKA LIEJIeH U 3a/lad U3y4eHHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopazoanus. Ceroans B
PENoJaBaHUH XUMUU B OOJIBIIEH CTENEHN OTAAETCS NPEANOUYTEHHE TPAKTUYECKON
KOMITOHEHTE CoJepkaHusi OOy4YeHHS, OpPUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTeIbHOM OpraHu3alliy, BIIAJICIONIETO HE Ha0OpOM
3HaHWM, a (PYHKIIMOHAIBHONW TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U yMEHUSIMU
AKTUBHOTI'O MOJy4YCHUS 3HAHUM ¥ IPUMEHEHUS UX B PEaTbHOMN KU3HU IS PEIICHUS
IPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM npu U3yUECHHUH NpeaMeTa « XUMHUS JOMUHUPYIOIIEE 3HAUCHHE
npUOOPETAIOT TaKUE LT U 33]]a4H, KaK:

aganTaius o0y4yaroluxcsl K YCJIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHWE€  WHTEUIEKTyaJdbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO T'PaMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dbopMupoBaHUEe y O0OydYarolUMXCsi KJIIOYEBBIX HABBIKOB  (KIIOUYEBBIX
KOMIIETEHIIMI), WMEIOMNX YHHUBEpPCAIbHOE 3HAYEHUE IS Pa3IMYHBIX BUJIOB
JESITeIbHOCTH: PELIEHUs MpoOeM, TOMCKa, aHalu3a U o0paboTKku MH(OpMAaIHH,
HEOOXOIUMBIX TSI IPUOOPETEHHS OTIBITA IEATETLHOCTH, KOTOpasi 3aHUMAaET BAXKHOE
MECTO B NO3HAHMM XHWMHH, a TaKXKe Il OLIEHKH C TO3ULHI SKOJIOTMYECKON
0€30MacHOCTH XapaKkTepa BIUSHUS BEUIECTB U XUMUUYECKHUX MPOIECCOB HA OPraHu3M
YEJI0BEKA U PUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEHN 00YJArOIINXCS: CIOCOOHOCTH CaMOCTOSATEILHO MPUOOPETATh HOBBIC
3HAHMS 10 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSMHU, UCTIOIb30BAThH



COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIOUCKA U aHallu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POpMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOLIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILIJIEHUS, HA0JII0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUHM XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B  T'YMaHHCTHYECKOU
HATpPaBIEHHOCTH XUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00aIbHBIX MpPoOsieM
paIoOHaIBHOTO MPUPOAOIOIB30BAHUSA, MTOTOTHEHHUS SJHEPTETUUECKUX PECYPCOB H
COXPAaHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTU OEpeKHOIo
OTHOUIEHUS K TPUPOJE M CBOEMY 3/I0pPOBbIO, a TakKe MPUOOPETEHUsSI OIbITa
WCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWHA Ui TPHHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SBIICHHUSIMHU.

B yuebHOM mane cpemHero oOmmero oOpa3oBaHHS TPEIMET «XUMUSD)
0a30BOro YpOBHSI BXOJIUT B COCTaB MpeaMeTHON obnactu «EcTrecTBeHHO-HAyUHbIE
PEeIMETHD.

OO61iee yncno 4acoB, OTBEAEHHBIX JIJIsl U3YyYEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopazoBaHusi, coctaisieT 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Hezenmo), B 11 kinacce — 34 gaca (1 gac B Hezeno).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernuyeckne 0OCHOBBI OPraHUYECKON XUMUU

[IpenMer opraHM4ecKkor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEpUANIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuit A. M. BytnepoBa, €€ ocHOBHbIE NOJ0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYECKMX BemecTB. [omonorusi, wu3zoMepus. XuUMHUYECKas CBSA3b B
OPraHUYECKUX COCIVHEHUAX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBienue o kiaccupuKkaluyu OopraHnyeckux BeuiecTB. HomeHnknarypa
OpraHUYeCKUX COCIMHEHMH (cUcTeMaThyeckas) M TpUBHAJIbHbIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3l[aMyi OpraHMYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJITMPOBAHUE MOJIEKYJ OPraHWYeCKUX BEIIECTB, HAOIOJIEHWE U OIUCaHUE
JEMOHCTPALMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MpPH
HarpeBaHuM (IJ1aBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMW psan. MeraH u 3TaH —
IpOoCTEHIIne MPEJCTABUTENN AaJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOICTBA
(peakiuu 3aMelleHus] U TOPEHUs), HaxXOXJIEHUWE B MPUPOJE, MOJyYEeHHUE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJOTHUYECKHUI psii. DTUIIEH U MPONMIEH —
OpocTeilline NpeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHME CBONCTBA
(peakuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHUS U
NOJINMEPHU3ALINH ), TOTyYEHUE U TPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u MmerunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakuus noiaumepusaunu). [lomyueHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— MPOCTEUIINIA NpPEICTaBUTENb QJIKHHOB: COCTaB, CTPOEHHUE, (DU3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaKkLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpEHUs), OJYyYECHHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, QU3NYECKHE U XUMHYECKHE CBOMICTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYEHUE U NMpUMEHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noyuenue u npumererue. TOKCUIHOCTb apEHOB.



I'eneTnyeckas CBsA3b MEXAY YIJIEBOAOPOJAMHU, NMPUHAMICKAIUMU K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C 00pa3liaMy MIacTMACC, KayuyyKOB M pe3uHbl, kKosuiekuuu «Hedtby»
U «YTO0Ib», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaIOr€HONPOU3BOIHBIX,
IPOBEJICHUE IPAKTUYECKON PabOThI: MOJYyUYEHUE ITUIIEHA U U3YUEHHE €TI0 CBOMCTB.

Pacuétnrble 3amaun.

Beluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NMPOAYKTA PEAKLUMU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BELECTB WIN MPOAYKTOB PEAKIUH).

Kucinopoaconepxaiiue opranuyeckue CoeAUHEeHUs

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOI W 3TAaHOJN: CTPOCHHE,
¢usznyeckue W XUMUYECKHE CBOMCTBA (PEaKIMH C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), IpUMEHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBUE METaHOIa U ITaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbpl€  COMPTBL. OJTWIECHIJIMKOJIb W  [JIMUEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOIOaTOMHbIE crUpThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne riuneputa u TUIICHIJIMKOIIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE U XHUMUYECKUE CBOMCTBA.
ToxcuuHocTh penona. [lpumenenue gpenona.

Anmpneruapl U kemowuwvl. DopManpaerui, aneTAIBAECTHI: CTPOCHUE,
¢usnyeckue W XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOTYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE ITpe/iebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHas U YKCYCHas
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, oOLIMe s
KJlacca KHCIOT, peakius dTepuduKanmn), morydeHne u npumeHenne. CreapuHoBas
U OJICMHOBAsl KHUCIOTHI KaK MPEJCTAaBUTENIH BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

Cnoxsble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KucHOT. [uaponus
cioxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb )KUPOB.

VYrneBoabl:  cocraB, KilacCH(HKanus  YrieBoJoB  (MOHO-, JU- H
nojucaxapuabl). [roko3a — nmpocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUs




MOJIEKYJIbI, (PU3NYECKHE U XMMHUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUIPOKCHIOM
menu(Il), okucienne amMuadHbIM pacTBOpOM okcua cepedpa(l), BocctanoBIeHuUE,
OpOXKEeHHUE TITIOKO03bI), HAXO0XKEHUE B MPUPOJIE, MPUMEHEHHE, OMOJIOrnyecKas poJb.
dotocunte3. OpyKTo3a KaKk U30MEP TIIHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie nojduMepbl. CTpoeHue Kpaxmana u
HEeJUt0NI03bl.  DU3MUecKue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W HMX MPEBpalICHUN:
POBEICHNE, HAOJIOJCHUE W OMHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugoM Menu(ll)), MHOroaroOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIHUIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIeHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A30TcoiepKalue OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak amOTepHbIe Ooprannueckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buosnorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak nOpupOJHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, IEHATYPALMsl, KAYECTBEHHBIC PEAKIIMHU Ha OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUsS BEHIECTB W MX IpPEBpallCHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Mpu
HArpEBaHWM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIUU, CPETHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUSL.

DKCIEpUMEHTANbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX IOHSTHH, TaK W TMOHSATHUM, SIBJISIOIIMXCS CHCTEMHBIMH JUIS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MTOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KJIacCHu(PUKaIUs, MePUOINIHOCTh, HAOIIOICHHE,
U3MEpEHHUE, IKCIICPUMEHT, MOICIIMPOBAHHE.

dusuka: Matepus, DOHEPrus, Macca, aToM, DJJIGKTPOH, MOJIeKyJa,
SHEPreTUYECKUA YpOBEHb, BEIICCTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUC
BEIECTBA, (PM3UYECCKUE BETUIHHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocepa, oOMEH BeEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OHOJIOTMYSCKH aKTHUBHBIC BemiecTBa (OCIKH, YIJICBOMBI, JKHPHI,
dbepMeHTHI).

['eorpadus: MUHEpAIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
pECYypCHI.

TexHonorus: mnHIEBbIE MPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE TpernapaThl, MaTepUalbl U3
VCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUM 3JieMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000110yKa. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHbIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeeNieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepnonnueckuii 3akoH U Ilepuonnyeckas cucrema XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepuoguyueckoil cucTembl
xuMuyeckux asneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUA CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM H IEPHOJAM.
3HaYeHME NIEPUOIUUECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKasi CBsi3b. BHAbl XWMHYECKON CBSI3U
(KoBaJIeHTHAsI HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJCHTHOW XUMHUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-
aKienTopHslii). BomgopoaHas cBs3b. BalneHTHOCTh. OIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATUOHBI U AHUOHBI.

BemecrBa  MOJNIEKYJIApHOTO U HEMOJICKYJISIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.



[Tondarne o nucnepcHbIX cucTemax. VICTUHHBIE UM KOJUJIOMIHBIE PaCTBOPHI.
MaccoBas 011 BEIIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKass CBS3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K pa3IuYHbIM KJlaccam.

Xumudeckas  peaknus.  Knaccudukammss  XUMHUYECKHX — peakiuid B
HEOPraHMYECKOW W OpPraHUYeCKOM XHWMHH. 3aKOH COXPaHEHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAICHUS SHEPTUU NMPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (QakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKOoe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlartenbe.

DnekTpoiuTuueckas nucconnanus. CuiabHbIe U clialblie aneKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus tabnui «llepuoauyeckas cuctema XuMu4eckux snemeHToB [l. .
MenneneeBay, U3ydeHHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeIEHUE CPEbl PACTBOPOB BEIIECTB
C TIOMOIITBI0 YHUBEPCATTLHOTO MHIUKATOPA, peaKIIMi HOHHOTO 0OMEHa), TPOBEICHUE
MpaKTHUECKON paboThl « BiusiHue pa3inuHbix (PAaKTOPOB HA CKOPOCTh XUMHUYECKON
peaKLum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEaKIMHA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas J0JIs
BEIIIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuoguueckont  cucreme
xuMuueckux sjaeMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyecKkre CBOWCTBA HEMETA/UIOB. AJUIOTPONHUsS HEMETAJIOB (Ha TIpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajJior€HOB, CEPbI, a30Ta,
docchopa, yriepoga MU KpeMHHS) W HMX  COCAUMHEHHUH  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJAOPOAHBIX COSTUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. 1lonoxenne meramnoB B llepuoanueckoi cucrtemMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MetayuioB. OOmMe ¢guznueckre cBoricTBa MeTaioB. CruiaBsl METaJIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAPSIKEHUH METaJJIOB.



XWMHUYECKHE CBOMCTBA BAKHEHINMX METAJUIOB (HATPHWH, KaHi, KaJIbIUH,
MarHui, amoMUHUHI, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

O6mue cnocoObl MoiayyeHus MetaioB. IIpumeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEUIECTB M HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3lOB HEMETAJIOB, pPEIICHUE
AKCIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE W OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHUE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI04Yei, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa WM 00ObEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEUIECTB UMEET MIPUMECH.

XuMHuS U KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX POMBIILICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB U MATEPUANIOB: BAXKHEHIINE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIMOHHbIE MaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
Matepualbl Jisl 3JEKTPOHUKW, HAaHOMAaTepHUaibl, OPraHUYECKUE U MUHEpAIbHbIC
yaoOpeHus.

XuMHUsL U 3I0pPOBbE YEIIOBEKA: NpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia O€30MaCHOr0 UCIOIb30BaHUS MPENapaToB OBITOBOM XHUMUU
B IIOBCEJIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3y4YeHMH  OOmed u
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHATUN, SBISIOUIUXCS
CHUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEPUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, SIBJICHUE.

dusuka: MaTepusi, IHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NUYECKHE BEIUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorusi: kierka, opraHu3M, OSKocHCTeMma, Ouochepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAEMbIE, TOTUIMBO,
pECYPCHI.

TexHoyorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIyPIHsi, MPOU3BOJICTBO
CTPOMTENBHBIX MATEPHANIOB, CEJIIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IpernapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0oOy4arolMMHUCS MPOrpaMM CpeAHEro oO0miero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHETO OOIIero
00pa30BaHMUsl SIBISIETCA CUCTEMHO-AESITEbHOCTHBIN MOAXO/I.

B cootBeTcTBUHM € CHCTEMHO-ACSTENBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS NIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIUMHUCS POCCUUCKOM TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHHOCTH M CAMOOIIPEAETICHUIO;

HaJINYUE MOTUBALMU K O0yUEHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAJULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOydYaromUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITeIbHOCTH II€HHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAaMH, MPHUCYLIMMH IEIOCTHOU
CUCTEME XMMHUYECKOro o0pa3oBaHus;

HaJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEJIA U CTPOUTH KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHSD JOCTHUTAIOTCS B
eIWHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  MpoOIleccaM
CaMOIIO3HAHUS, CaMOpa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
00yJarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMUPOBAHHOCTh OMNBITA TO3HABATEIILHON H MPAKTUYECKOW JAESITeThHOCTU
oOydaromuxcs Mo peann3aliy MPUHIATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIe B
JacTH:

1) rpaaaHCKOro BOCIUTAHNS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00sI3aHHOCTEH,
YBa)XCHUSA K 3aKOHY U TIPABOTIOPSIKY;

OPEICTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3TaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJU3€ PA3IMYHBIX BUJIOB YUEOHOU A€ TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUIO
OTE€YECTBEHHON XUMMHHU,

YBOXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPyAa YUYEHBIX U PAKTUKOB;

MHTEpeca U NMO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3E
uHGOPMAITH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEIECHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE M TOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3I0pOBOrO0 U  0Oe30MacHoro ooOpasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MdyecKomy u
MICUXUYECKOMY 370POBbIO;

coOnro/IeHns MpaBuil O€30MacHOro OOpallleHuss ¢ BEUIECTBAMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSTUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NESATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
MBWIN3ALUN: B €€ TYMaHUCTUYECKOW HAITPaBIECHHOCTH U BAXKHOM POJI B CO3JaHUU
HOBOM ©0a3pl MaTepualbHOW KYJIbTYphl, pEIIEHUH TIJI00albHBIX TIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOTHYeCKH KOM(POPTHOM KU3HU KAXKOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB U IMCIOIINUXCS JTAHHBIX C [EJIBIO MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHIO M UCCIICIOBATEIbCKON ACSITEITbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMH;

MHTEpEca K OCOOCHHOCTSAM TpyJAa B pasnudHbIX chepax mpodeccruoHambHOM

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIC PEe3yIbTaThl OCBOCHHSI YUCOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMMBbIE Uil (OpMHpOBAHMS ~ MHPOBO33PEHHS  OOYYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKAIOIINe
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIM (haKT, MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeA0OBaHUE, HAOII0IcHNE, N3MEPEHNE, SIKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NelcTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIue dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COIIMAIbHOM KOMIIETEHIIUU 00y4aIOINXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOEHHbBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JCUCTBHUS B II03HABATEIBHOU U COLMAIBHOMN IIPAKTHKE.

MeranpenMeTHbIe pPe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMH W  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBiaaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH MO3HABATEJIbLHBIMU
JEeUCTBUSIMMU:

1) 6a30Bble JIOrHUecKHe JeHCTBUS:

CaMOCTOSITeIbHO  (popMyupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCcMaTpUBAaTh;

OTpENeNATh IeIU JACATEeIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU LICJISIMU;

HCIIOJIb30BaTh IIPHM OCBOCHUW 3HAHHMM MPUEMBI JIOTHMYECKOTO MBIIIJICHUS —
BBIJICTIATh XApAaKTEPHbIC MPU3HAKKU TMOHSATUM U YCTAaHABIMUBATh UX B3aUMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHAaBJIUBaTh MPUUYMHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SABJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

MPUMEHATh B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECIIH, PEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUecKas (popMyia, ypaBHEHHE XUMUUYECKON peaKIuu
— MpU pElICHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHBIE MOJICJILHBIC MPEJICTABICHUS JIJIs BBISBICHUS XapAaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkum;

bopMyIIHPOBATH 1SN U 33/1a4l UCCIICTIOBAHUS, HCIIOIb30BaTh IIOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYCHUYCCKUX AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJIO0M
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibrar, (opMyJIupOBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBaHUSA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTEILHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJ/IOB PEUICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHHUIO PAa3JIUYHbIX METO/IOB
MO3HAHUSL.

3) padora ¢ uHpopmanuei:

OPMEHTUPOBATHCSI B PA3IWYHBIX HCTOYHHUKAX HHpopMamuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPH PAbOTE C XUMUIECKOU
uHbopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NPETIOKEHHON 3a]auH;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILIECTB, pealu3alui y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NESITENIbHOCTh, Ompefensas €€ I1eld W 3aJaud, KOHTPOJUpPOBaTh U IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIn3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMHS»
OTPaXkaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHHH O XHWMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (QPYHKIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOIMMOM Ui pelIeHUsl MPaKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOINOJIATAIOIINE TOHATUS (XMMHYECKHUWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YITIEPOIHBIN CKeIeT, PYHKIMOHANIbHAS TpyMIa, paguKal,
U30MEPHS, U30MEPBL, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO
U a30TCOJEPKAIIME COCAUHEHHS, MOHOMEpP, IOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHHUSI); TEOPUU M 3aKOHBI (TEOpusi CTPOEHUs
oprannueckux BemectB A. M. ByTiepoBa, 3akKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKaIMEe B OCHOBE IMOHUMAHUS NPUYUHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJOTMYECKHUE CBEJIEHHWS O CBOWCTBAX, COCTAaBE, MOJYyYCHUH H
0€30MacHOM HCIIOJIb30BAaHUN BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHaBJIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS HPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHMX BELIECTB Ui WJUIKOCTPALUU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATh MPUHAJIEIKHOCTh H3YYEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAuHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpIKaIIne
COEAMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTIIUKOMb, TIUIEpHUH, (HEeHoN, (opManbAeTh, amneTaabIerua, MypaBbUHAS
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, III0K034,
bpykTO3a, KpaxMal, IeJITI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHJABl XUMHYECKOW CBSI3U B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh COCTaB, CTPOCHUE, (HU3UUECKUE
U XMMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJIICHIJIMKOb, TJULEPUH, PeHOII,
areTanbAeTH, MypaBbUHAS U YKCYCHAsI KHCIIOTHI, TIIOK03a, Kpaxmal, IeJITI003a,
AMUHOYKCYCHasi KHMCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XWMHUYECKHUX PEAKIHUM € HCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
CoIpbs (He(Th, MPUPOIHBIN Ta3, YTOjh), CIIOCOOBI UX MEPEePabOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOYKTOB MEpepadOTKu;

c(hOPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIUMCICHUS T0 XUMHYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WUJIM MPOIYKTa
PEaKIMK MO U3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMON 3HAHUNA 00 OCHOBHBIX
METOJ/IaX HAyYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH TIPU MW3yYCHUH BEIIECTB U
XUMUYECKUX SBICHUHN (HAOJIIOJECHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOU
NOCYJIO W JTabOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH ITUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJIyYEHUE
ATUJICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB,
JieHaTypalys OeJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIMK OETKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKMA O€30MacHOCTH NpH OOpalleHUUu C BEIIECTBAMHU U
Ja0opaTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOIO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKUUil Hu
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalMio, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBa MacCOBOM
uH(popmaiuu, HTEpHET U Apyrux);

c(OPMHUPOBAHHOCTh  YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECCKHU
11eJ1eCO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOMHON Cpelibl, OCO3HABATh



ONACHOCTh BO3ACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPENEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbIcia Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUsS HX BPEIHOIO0 BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;

JUIS 0OYYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX II03HAHUS BEIICCTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETBIX M CIAa0OBUASIIMX OOYYaloIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XuMuIecKux

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysibTaThl OCBOCHMS Kypca «OOIias M HeopraHudeckas
XUMUSD OTPakaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYCCKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU TPUPOJIBI,
B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIIMOHATBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIIEHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U MPUPOTHOI CpeIE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHMH, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHUS (XMMHUYECKHM JJIEMEHT, aToM, H30TOI, S-, p-, d-
9JIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0OBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHUUECKAsI CBS3b
(KoBaJIeHTHas1, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pemieTka,
TUNBl ~ XUMUYECKUX  PEAKIMH, PacTBOpP, DJIEKTPOJIUTHI, HEDJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JAUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconuanuu, nepuoandyeckud 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHUS M IMPEBpAICHUS SHEPTUHU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECCKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKHUX
BCILIECTB B OBITY U NMPAKTUICCKOU JICATCIIBHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIIATh XapaKTepHbIC IPU3HAKU TOHSATHM,
YCTAHABIIMBATh WX B3aMMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOUIME MOHATHS MPHU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUIA;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
cocTaBlieHHs (QopMysa BEIIECTB M  ypaBHCHHH  XHUMHYECKHUX  PEAKIIUH,



cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HEeTallIEHast U3BECTh, MUThEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUW ONPEAEISATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHUI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpPEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHMUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI MEPUOANUECKOr0 3aKoHa [l.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB llepmonnueckon cucTteMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHONB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHUsI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCAMHEHUM IO TMepuojaM u
rpynnam Ilepuoanueckon cucremsl xuMudeckux emeHToB [1. 1. Menneneesa;

c(hOPMHUPOBAHHOCTh YMCHHMI  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXK]Yy HEOPraHUYECKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c()OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pa3JIMYHBIM TPU3HAKAM (YUCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkiMK, YYacTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBJIATh YPABHEHMSI PEAKLHMA pa3IuYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJOBUSL, TPU KOTOPBIX ATU PEAKIINHU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAIOUTUE
KaueCTBEHHbIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELLECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
3TUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEero Bo3aeicTsus (npunnu Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHSI C HCIOJIb30BaHUEM
MOHSATHS «MACcCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHU ra30B Mpu
XUMUYECKUX PEaAKIUAX, MACChl BELIECTBA WM O00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
nocyol M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIieHHus C
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEHUE Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOpPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1ad 10
TeMaM «Metamb» U «Hemeramibny) B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHNHN C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISITh PE3yJIbTaTbl XUMHYECKOI'O 3KCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYyHUKaluu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1EeJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEITEIBHOCTH B IEJSIX
COXpAHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOTHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MBbI OIIPEIEIEHHBIX BEUIECTB, TIOHUMAs



cmbeicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX H  CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
pensedHO-TOUEHHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Hartenonanme KosaunuecTBo yacos JeKTPOHHbIE

Ne (uupoBbIe)
pa3aesioB U TeM KonTtpoabnbie | IIpakTnueckue

n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThI padoThI

pecypcbl

Pa3zgen 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOM XUMUM
[Ipenmer http//edsoo.
OpraHHYECKOM https://do2.rcokoit.ru/

xumun. Teopus

http://fcior.edu.ru/
Bugeoypoku no xumum, 7-11

L1 CTpoCHHA 3 kn.http://mriya-
OpraHMHCCKHIX urok.com/categories/himiya/
coenuHeHu A. M.
byrtneposa

Hroro no pazneny 3
Pasnen 2. YriaeBoaopoanst
http//edsoo.
https://do2.rcokoit.ru/
Tpesenbibie http://fcior.edu.ru/

21 YIICBOMOPOAR = 2 Buaeoypokw no xumuw, 7-

AJTKaHbBI

11 kn.http://mriya-
urok.com/categories/himiya/




http//edsoo.
https://do2.rcokoit.ru/
HenpenenbHbie http://fcior.edu.ru/
29 YIJIEBOIOPOIBI: 6 Buaeoypoku no xumuu, 7-11
' AJIKEHBI, AJIKA/IUECHBI, kn.http://mriya-
ATKHUHBI urok.com/categories/himiya/
53 ApoMatnyueckue )
YIJIEBOJOPOIBI
[IpupoaHbie
24 HWCTOYHUKH 3
YIJIEBOJOPOAOB U MX
nepepadoTka
Hroro no pazneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannyecKue coeInHeHUs

ttp//edsoo.
https://do2.rcokoit.ru/
http://fcior.edu.ru/
Buageoypokn no xmmuu, 7-11

3.1 Cnuptsl. ®enon 3 k. http://mriya-
urok.com/categories/himiya/
AJbIErubl. ttp//edsoo. '
KapGOHOBE https://do2.rcokoit.ru/
32 P 7 http://fcior.edu.ru/

KHUCIIOTEL. CII0KHBIE
3¢upsl

Buaeoypoku no xumuu, 7-11
kn.http://mriya-




urok.com/categories/himiya/

ttp//edsoo.
https://do2.rcokoit.ru/
http://fcior.edu.ru/
Buageoypokn no xmmuu, 7-11
kn.http://mriya-
urok.com/categories/himiya/

33

Yrnesoanl

Hroro no pazneny

13

Pasnen 4. AzoTconepxaimme

OpPraHnv4YeCKue COCAUHECHUS

ttp//edsoo.
https://do2.rcokoit.ru/
http://fcior.edu.ru/

AMUHBI. B 711
4.1 AMHUHOKHUCIIOTHL. 3 MRSOYPOKIA O XU, 1=
5 kn.http://mriya-
cIH urok.com/categories/himiya/
Hroro no pazneny 3

Pa3znen S. BbicokomoJiekyJis

PHBIC COCITHHCHUSA

5.1

IInacTMaccel.
Kayuykn. Bonokna

ttp//edsoo.
https://do2.rcokoit.ru/
http://fcior.edu.ru/
Bugeoypoku no xumum, 7-11
kn.http://mriya-
urok.com/categories/himiya/




Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
HaumeHnoBanue
Ne (uugposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMMmblI padoThI padoThI
pecypcsbl
Paznea 1. Teopernueckue 0CHOBbI XUMUM
ttp//edsoo.
CrpoeHue aTOMOB. https://do2.rcokoit.ru/
[leproauueckuii 3aKoH http://fcior.edu.ru/
11 u Ilepnonnueckas 3 Bupoeoypoku no xumum, 7-
’ crCcTEMA XUMHUYECKUX 11 kn.http://mriya-
snemenTos JI. U. urok.com/categories/himiya/
Menneneena
CrpoeHue BeniecTna.
1.2 MHuoroo6pasue 4
BEIIIECTB
1.3 XHUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertanmnst 6 1
ttp//edsoo.
https://do2.rcokoit.ru/
http://fcior.edu.ru/
2.2 HemeTamast 9 1 1 Buaeoypoku rno xumum, 7-

11 xn.http://mriya-
urok.com/categories/himiya/




CBsi3b HEOPraHUYECKUX

2.3 U OPTaHUYECKUX 2
BEIIIECTB
Uroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
ttp//edsoo.
https://do2.rcokoit.ru/
http://fcior.edu.ru/

3.1 XUMHUS U )KU3HD 4 Buneoypoky I'.IO xamuu, 7-
11 kn.http://mriya-
urok.com/categories/himiya/

Hroro no pazneny 4
OBIIEE KOJIMYECTBO 14

YACOB I10 ITIPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

I[IpakTnyeckue padoTnl

[IpenmeT opraHnyeckoil XuMuu, €€

! BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE 1
Teopust cTpoeHUs OPraHUuYECKUX

2 coenunenuit A. M. bytneposa, € 1
OCHOBHBI€ MTOJIOKEHUS
[TpencraBnenue o kiaaccupuKaum

3 opraHuueckux Bemects. Homenknarypa 1
(cucremaTuyeckasi) U TPUBHAJIbHBIE
Ha3BaHUS OPraHUYECKHUX BEIIECTB

4 AJKaHBI: COCTaB M CTPOEHHUE, |
TOMOJIOTHYECKUH P

5 Meran u 3TaH — npocTeuime 1
MPEJICTABUTENN ATKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

. OTWIEH U IPONWIEH — MPOCTEUILINE |
MPEJICTABUTENN ATKEHOB

2 [TpakTnueckas padora Ne 1. «Ilomyuenue | |
ATUJIEHA U U3yYEHHUE €T0 CBONCTBY
Ankanuensl. bytaauen-1,3 u

9 meTunoyTaauen-1,3. [lonyuenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI

10

AJIKMHBIL: cOCTaB U 0COOEHHOCTH




CTPOCHUA, TOMOJIOTHYECKHI pAana.
AleTUIeH — MPOCTEeUIIHIA
MIPEJICTaBUTENb aJIKHHOB

11

BrrunciieHus 1o ypaBHEHHIO
XUMHYECKOW peaKuu

12

ApeHsbl: 6eH301 U TOIy0J. TOKCHUHOCTh
apeHoB

13

['enernyeckas CBSI3b YIIIE€BOIOPOAOB,
MIPUHAJISKANINX K Pa3IMYHBIM KJlaccaM

14

[TpupoaHbIE HCTOYHUKH YTIIEBOJIOPOIOB:
IIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOIYKTHI €€
nepepaboTKu

15

IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:
NPUPOIHBIH ra3 v MOMyTHBIE He(TIHbIE
raspl, He()Th ¥ MPOYKTHI €€
nepepaboTKu

16

KonTponbnas pabota mo pazueny
«YTIeBOAOPOABD)

17

[IpenenbHbIC OTHOATOMHBIEC CITUPTHI:
METaHOJ 1 dTaHoI. BomopoHas cBs3b

18

MHoT0aTOMHEIC CIIMPTHBI: TUJIICHTJIMKOJIb
U TJIMLCPHUH

19

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
MIPUMEHEHUE

20

Anpaeruapl: GopManbaeTu u
areranbaerus. AeToH




21

OaHOOCHOBHBIE MpEEbHbIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCyCHast

22

ITpakTuueckas padora Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23

CTCapI/IHOBa}I X OJICMHOBAsA KHUCJIOTHI, KaK
NPpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

24

Mp11a KaK COJIM BBICIIHX Kap6OHOBBIX
KHCJIOT, X MOIOLICC ,HeﬁCTBHG

25

CrnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(prpoB

26

Kupsl: runponuns, npuMeHeHue,
Ouosoruyeckas pojb )KUPOB

27

VYraeBopl: cocTaB, KilacCU(UKaLus.
BaxxHeliue npecTaBuTeNn: TI0K03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemironosa Kak npupoHbie
MOJIUMEPDI

29

KonTponbhas pabota mo pazueny
«Kucnopoaconepxaiuye opraHuueckue
coenuHeHU/ Beepoccuiickas
poBepoyHas paborta

30

OO01as xapakTepucTHUKa
a30TCOJIEPIKAIINX OPraHMYECKUX
coenuHeHuii / Beepoccuiickast
IpoBepoyHas pabora




31

AMUHEBI: METHJIAMWUH U aHWJINH

32

AMHWHOKHCIIOTHI KaK aM(bOTepHBIC
OpTraHU4YCCKUC COCANHCHUA, UX

ounosiornueckoe 3Hauenue. [lerrruapt.

benku xkak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COCTNHEHHUS

33

OcHOBHBIE IOHATUSL XUMHH
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN

34

OcCHOBHBIE METOJbI CUHTE3a
BBICOKOMOJICKYJISAPHBIX COC,I[PIH@HHIZ.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110
[MTPOT'PAMME

34




11 KITACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJabubie
padoThI

IIpakTnyeckune padoTnl

XUMUYECKUH 3JIEMEHT. ATOM.
OneKkTpoHHas KOHPUTYpalys aTOMOB

IIepuognueckuii 3axoH u [lepuoanueckas
cHUCTeMa XUMMUYECKUX 3yiemMeHToB /. 1.
Meneneesa, ux CBs3b C COBPEMEHHOM
TEOPHEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCTMHEHUI
10 FpyInIam U rnepuojam. 3HaueHue
NEePUOTUIECKOTO 3aKOHA M CUCTEMBI
XUMHUUYeCKuX 35emenToB .M.
MeneneeBa B pa3BUTHUH HAyKH

CrpoeHue BeniecTBa. XUMUYECKasi CBA3b,
e€ BH/IbI; MEXaHU3MBbI 00Pa30BaHU
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BaneHTHOCTh. DIEeKTPOOTPHULIATEILHOCTb.
Crenenp okucieHus. Bemiectsa
MOJICKYJISIPHOT'O U HEMOJICKYJIIPHOT'O
CTPOCHUS

ITonsarue o JAUCIICPCHBIX CUCTCMAX.
HMcTtruHHBIC U KOJIJIOUIHBIC pacTBOPBLI.
MaccoBas 015 BelleCTBa B pacTBOpC

Knaccudukanmst 1 HOMEHKIIaTypa




HEOPTaHNUYCCKUX COCIUHCHUH.
I'eneTmyeckas CBA3b HEOPTaHNUYCCKUX
BCUICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanms XuMudecknux peakiui B
HEOPraHWYECKON U OPraHUYECKON XMMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHNS SHEPTUU IPU
XMMHYECKHUX PEaKIMAX

Cxopoctb peakiui. OOpaTuMble peakLnu.
XUMHUYECKOE PABHOBECUE

10

[TpakTuueckas padora Ne 1. «Bousiaue
pa3INYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DNEKTPOIUTHYECKAs JUCCOLIUAIUS.
[Tonsitue o BogopoaHoM nokasarene (pH)
pactBopa. Peakuyuu noHHOrO OOMEHa.
I'maponn3 opraHuYeCcKuX U
HEOPraHMYECKUX BEILECTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE
peakuuu. [Tonstue 06 snexkTponuse
pacIuiaBoB U pacTBOPOB COJIEH

13

Kontponbnas paboTa mo pasaeny
«TeopeTnyeckre OCHOBBI XUMHUN»

14

Mertamisl, UX MOJ0KESHUE B
[Teproauieckoi CUCTEME XUMHUYECKHIX
anemenToB /1. 1. Menneneera u
O0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYEeCcKre CBONCTBAa METAJIIOB




15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUIT
ps HaNpsKEHUH METaJlIoB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJIIOMUHUN) U UX COCAMHEHUIN

17

XUMHYECKUE CBOWCTBA XpOMa, MEJIU U UX
COEeIMHEHUN

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a 1
UX COCOUHEHUN

19

[TpakTnueckas padora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramne"

20

Hemertasl, UX TOJIOKEHUE B
[lepronnueckoi cucTeMe XUMUYECKUX
anemenToB 1. 1. Menneneepa u
O0COOEHHOCTH CTPOEHHUSI AaTOMOB

21

dusnueckue CBONCTBa HEMETAILIOB.
ATIoTponus HEeMeTauIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPHI U
UX COEOUHEHUN

23

XuMuYecKue cBolcTBa a30Ta, hochopa u
MX COCIUHEHMI

24

XHUMHUUYECKUE CBOMCTBA yIiIepoaa,
KPEMHUS U UX COCIMHEHUMN

25

[IprMeHeHre BaXXKHEUIIINX HEMETAIIOB 1
UX COEOUHEHUN

26

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUN




no teme «Hemeramnby. Berunciaenus no
YpaBHEHUSAM XUMHUYECKHUX pPEeaKIUi u
TEPMOXHUMHUYECKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
AKCIEPUMEHTAJIbHBIX 337a4 110 TEME
"HemeTasi"»

28

KonTponbhas pabota mo Temam
«Metamey 1 «HemeTammisn)

29

Heopranuueckue u opranndeckue
kucnoTel. Heopranmueckue u
OpraHUYECKHE OCHOBAHUS

30

AM@oTepHble HEOpraHu4YecKue U
opraHudeckue coeuHeHus. I'enetnueckas
CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX
BEIIIECTB

31

Poib xumuu B obecnieueHUH
HKOJIOTMYECKO, SHEPreTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAULIMHbI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
IPUHLINIAX POMBIIIIEHHOTO MOTY4YEeHUS
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MHPEC BCUICCTB U MATCPUATIOB

34

XHUMHMS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHNUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01mero 0opa3oBaHus

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1

ChopMHUpPOBAHHOCTH TIPEACTABICHUN O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBCHHOHAYYHOU KapTUHBI MHpPA, POJIM XHUMHHU B IO3HAHUH
SIBIICHUW TPUPOABI, B (POPMUPOBAHUU MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelieHusT TPaKTUYECKUX 3a7ad U HIKOJIOTHYECKU OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie

1.2

Bnagenue cucteMoll XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATratoII1e MOHSATHUSA (Monekyna, BAJICHTHOCTD,
AMEKTPOOTPHUIATENIFHOCTD, CTENCHb OKHUCICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YTIEPOAHBIN CKeleT,
byHKIMOHANBHAS ~ TpyNNa, paauKan,  H30MEpHs, H30MEpHI,
TOMOJIOTUYECKHUI psAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOI- U
a30TCOJepIKaIINe COCAUHEHUs, OMOJIOTMYECKH aKTHBHBIC BELIECTBA
(YyrieBompl, )KUAPHI, OCIIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOI'O CTpPOEHHUs opranundeckux seuecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, (HaKTOIOTUYECKUE
CBEJCHMSI O CBOMCTBaX, COCTaBe, IOJYYEeHHMH U O€30MacHOM
WCIIOJIb30BAHUU BAXHEUIIUX HEOPraHMYECKHUX U OPraHUYEeCKUX

BCIICCTB B 6BITy )51 HpaKTquCKOﬁ ACATCIIbHOCTH 4YCJIIOBCKA

1.3

ChopMupoOBaHHOCTh yMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKU
NOHATUM,  yCTAaHaBIMBAThb UX  B3aUMOCBA3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIUE IOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUA U

MPEBPAILCHUI OPraHUYECKUX COETUHECHUI

1.4

c(hOpMHUPOBAHHOCTh YMEHUH HCMOIb30BaTh XUMUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COokpamEéHHor) (opMya OpraHMYECKHX BEIIECTB M YpaBHEHUI
XUMUYECKUX  peakUWid,  HW3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHMYECKHUX BEIIECTB I WUIIOCTPAUUA HX XUMHUYECKOIO0 U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMHpOBaHHOCTh yYMEHHHM yCTaHaBIMBAaTh MPUHAAJIEKHOCTh
U3YYEHHBIX OPraHMYECKHUX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
ornpeneN€éHHOMY Kiaccy (Tpymie) CcoeluHeHUH (YIJIeBOIOPOJIBL,
KHCJIOPOJ M a30TCOAEPIKAILUE COCIAUHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMs), JlaBaTb UM Ha3BaHMsI IO CHUCTEMAaTHYECKOH

HomeHkiarype (IUPAC)

1.5

ChopMHUPOBAHHOCTh YMEHUS ONPEAEISATH BUIBI XUMUYECKON CBSI3U B

OpPraHUYECKUX COCTUHEHUSIX (OJMHAPHBIE U KPATHBIC)

1.6

ChopMUpOBaHHOCTh YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHusi oprannyeckux Beuiects A.M. bytnepoBa a1t 00bsicHeHUs
3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUSA MaCChl BEIICCTB

VYraesogoponel.  Kucinopoacoaepkamme ¢ a30TCOAECpKAIUe

OpTraHU4YC€CKUC COCAUHCHU . BI)ICOKOMOJICKYHSIPHI)IC COCAMHECHUA

2.1

CdopmMupoBaHHOCTh YMEHUI NPUBOJUTH TPUBHAJIBHBIE Ha3BaHUS
OTJIENIbHBIX OPraHUYECKHX BEIIECTB (3TWUJICH, MPOIUJIEH, alETHIIEH,
STUJICHIJIMKOMb, TIMLEpPHH, (QeHois, GopManblierus, areraibIeru,
MypaBbHHAsl KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHCJOTA,
CTeapuHOBasl KUCJIOTa, INI0K03a, (pyKTo3a, Kpaxmaj, LEeJUIi0J03a,

[JIMLIMH)

2.2

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTEpU30BaTh COCTaB, CTPOCHUE,
(I)I/ISI/I‘-IGCKI/IG U XUMHYECKHE CBOWCTBA THIHUYHBIX HpeHCTaBHTGHCﬁ
pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MPOIWIICH, aneTwieH, OyragaueH-1,3, merunOyramueH-1,3, GeHzodn,
METaHOJI, ITAHOJ, TUICHIIINKOIb, TIIHIEPUH, ()EHOJI, alleTATbICTH/I,
MypaBbUHasd U YKCyCHasA KUCJIOTHI, I'NIFOKO3a, Kpaxmall, HCJIJIK0JI03a,

AMHUHOYKCYCHad KI/ICJ'IOTa)

23

C(I)OpMI/IpOBaHHOCTB YMCHUA UWIUTIOCTPUPOBATL F'CHECTUYCCKYIO CBA3b
MCKOY THUIITMYHBIMHA npeaACTaBUTCIAMU Ppas3INIHbIX KJIaCCOB
OpTraHU4YCCKUX BCIICCTB YPaBHCHUAMU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEAKIINH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYII

24

ChopMHpOBaHHOCTH ~ YMEHHUS ~ XapaKTepu3OBaTh  HCTOYHHUKH
YIIIEBOAOPOAHOTO ChIphs (He(Th, MPUPOIHBIN Ta3, YToib), CIOCOOBI
UX T1epepaboTKM UM  MPAKTHYECKOE MPHUMEHEHHE IMPOIYyKTOB

nepepaboTKu

XUMHA U KA3Hb. Pacuérrl

3.1

ChopMHUpPOBAaHHOCT, YMEHHH BJIaJIETh CHUCTEMOW 3HaHUA 00




OCHOBHBIX METOJaX HAy4YHOI'O MO3HAHWs, HCIOJIb3YEMBIX B XHMHH
0P W3YYEHUHW BEIIECTB M XMMHUYECKHMX SBJICHUN (HaOmolneHHe,
U3MEpPEHHE,  DKCIEPUMEHT,  MOJEIUPOBAHUE),  HUCIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAaHHA I [PUHATUS pPEIICHHH B
KOHKPETHBIX JKU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BELIIECTBAMHU U UX

IMPUMCHCHUEM

3.2

ChopMHUpPOBAaHHOCTh YMEHHI COOMIOAaTh TMpaBWIA TOJIH30BAHUS
XUMHUYECKOH TOCyoM U 71ab0paTOpHBIM OOOPYAOBAaHHEM, a TaKXKe
npaBuiIa OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHSIMU

110 BBIITOJIHEHUTO J'Ia60paT0pHI>IX XHUMHUYCCKUX OIIBITOB

33

ChopMHPOBAaHHOCT, ~ YMCHHH  IUIAHUPOBaTb W BBITIOJIHATH
XUMHYECKUH HKCIEPUMEHT (TpeBpallleHusi OPraHUYECKUX BEIECTB
IIPM HAarpeBaHUHU, IIOJyYCHHE OTUICHA M H3Y4YEHUE €r0 CBOMUCTB,
Ka4eCTBCHHBIC PEAKIUU OPraHUYECKUX BEIICCTB, JICHATYpalus
0€JIKOB NPU HAarpEeBaHUH, IBETHBIC PEAKIIUH OCITKOB) B COOTBETCTBUH
C IIpaBUJIaMH TCXHUKHU 0€30I1aCHOCTH npu O6paHI€HI/II/I C BCIICCTBAMA
U J1abopaTOpHBIM OOOPYIOBAaHHMEM; IMPEACTABIATh PE3yIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B  (opMe 3amkch  ypaBHEHHIA
COOTBETCTBYIOIIMX PEAKIUi ¥ (HOPMYTUPOBATH BHIBOJBI Ha OCHOBE

OTUX PE3YJIbTAaTOB

34

ChopMupOBaHHOCT ~ YMEHMH  IPOBOJUTH  BBIYMUCIECHUSA IO
XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOJYKTA PEaKIMH 10 W3BECTHBIM Macce, 00b&My,

KOJIMYECTBY OJHOI'O N3 UCXOJHBIX BEIICCTB UJIN IIPOAYKTOB peaKHI/II/I)

3.5

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ KPpUTHYCCKHU AHAJIU3UPOBATH
XUMHUYICCKYHO I/IH(bOpMaI_[I/II-O, IOJIy4YacMyr0 H3 Pa3HbIX HMCTOYHHKOB

(cpenctBa maccoBoil unopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMupoBaHHOCTh YMEHHH COOMIOJaTh MNpaBWila 3KOJIOTHYECKU
1es1eco00pa3HOro MOBEACHUSI B ObITY U TPYAOBOM NEATENbHOCTH B
LESAX COXPAaHEHHUsI CBOETO 3JI0POBbS M OKPYXAKOLIEH MPUPOIHOU
Cpellbl, OCO3HAaBATh OMACHOCTh BO3JECHCTBUS Ha JKHUBBIE OPraHU3MBbI
OINPEACIEHHBIX OPTAaHNYECKUX BEIECTB, [IOHUMAsi CMBICI ITOKA3aTeNs]
[NAK (mpenenbHO JOMYyCTUMOW KOHLEHTpPAlMU), TMOSACHATH Ha
IpUMepax CrocoObl YMEHBIICHUS M MPEAOTBPALICHUS UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4C€JIOBCKa

11 KJIACC




Kon
MpoBePSIeMOro
pe3yJbTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUSI OCHOBHOIA
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001mero 06pa3oBaHus

1

TeopeTI/ILIeCKI/IC OCHOBBI XMMHH

1.1

Brnanenue cucremMoili XMMHYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOTIOJIATAIOIIME  TIOHATUA  (XUMHYECKHH  DJIEMEHT, aToM,
AJIEKTPOHHAsT 000JI0YKa aToma, §-, p-, d-DJEKTPOHHBIC OpPOHUTAIH
aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPULATEILHOCTD,
CTETICHb OKHWCJIEHWs, XUMHYECKas CBsA3b, MOJb, MOJSIpHas macca,
MOJIAPHBIA O00BEM, KPHUCTAUIMYECKAss PEMIETKA, THUIBI XUMHUYECKUX
peakuui (OKHCIUTEIIPHO-BOCCTAHOBUTEIIBHEIC, 9K30- u
SHIOTEPMHUUYECKUE, PEAKIIH HOHHOTO 00MEHA), PACTBOP, SJCKTPOIUTHI,
HEIJIEKTPOJIUTBI, DJICKTPOIUTHYECKAs JTUCCOIMAIUsA, OKUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPHUM U 3aKOHBI (TEOPHUS BJICKTPOIUTHUYECKOMN
nuccoumannu, Ilepmomnueckuit 3akoH J[.M. Menneneesa, 3akoH
COXpaHEHHsI MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XHUMHUH,
(hakTONIOrMUeCKue CBEJICHUS O CBOMCTBaX, COCTaBe, IOJYYCHUU U
0€30MacHOM HUCIIOJIb30BaHUH BAXKHEHIIINX HEOPTaHMYECKUX BEIICCTB B

6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

ChopMuUpOBaHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE NPU3HAKUA H
B3aMMOCBSA3b W3YYECHHBIX IOHATUH, NPUMEHATH COOTBETCTBYIOLIUE
INOHATHA TP ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB U MX IPEBPALICHUH; BBIABIATh B3aHUMOCBSI3b XMMHUYECKHUX
3HAHUM c MIOHATUAMU 51 IIPEACTABICHUAMU OPYTUux

CCTCCTBCHHOHAYYHLIX IIPCIAMCTOB

1.3

BnaneHne OCHOBHBIMH METOJaMU HAay4YHOTO IO3HAHUA BCIICCTB U
XAMHYECKHX SBJICHUM (Ha6J’IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCT, YMEHHUI OMNPENENATh BaJCHTHOCTh M CTENEHb
OKUCTICHUSI XMMHYECKUX OJJIEMEHTOB B COCIMHEHUSIX PA3JTMUYHOTO
CcOCTaBa, BHUJ XHUMHUYECKOW CBSI3W  (KOBaJCHTHas, HOHHAas,
MeTaJIn4ecKasi, BOIOPOIHAS) B COEIUHEHUSX, TUT KPUCTAJUINYECKOM
PEIIETKY KOHKPETHOT'O BEIIEeCTBA (aTOMHAs!, MOJIEKYJIsIpHasA, HOHHA,

METaJNTHYECKas)

1.5

ChopmrpoBaHHOCTH YMEHHI ONpPEAEIATh XapaKTep CPebl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHU I




1.6

ChopmupoBaHHOCT,  yMEHHMSI  KJIACCUPHUIMPOBATh XUMHUYECKHE
peaxkiuy Mo pa3IuyHbIM IPU3HAKAM (YHCITY ¥ COCTaBYy pearupyromumx
BEIIECTB, TEIIOBOMY 3((heKTy peakluu, H3MEHEHHUIO CTereHei
OKHCIICHMsSI ~ DJIEMEHTOB,  OOpPaTUMOCTH  pEaKLHUM,  YYaCTHUIO

KaTaiuzaTopa)

1.7

ChopMUpPOBAaHHOCT, yMEHUW COCTaBISATh YpaBHEHUS PpPEaKIUi
pPa3IMYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPAaBHEHUS PEaKLMM
MOHHOTO OOMEHA, yYUTHIBAs YCIOBHSA, NMPH KOTOPBIX ITH PEAKLUH

HAyT 10 KOHIa

1.8

CdhopMupoBaHHOCTD YMEHUH IIPOBOJIUTH peaxIuu,
MOJTBEPXKIAIOIINE Ka4eCTBEHHBII cocTaB Pa3INYHbIX
HEOpPraHMYECKUX BEIIECTB, PAcIO3HABaTh OMNBITHBIM IyTEM HOHBI,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB

1.9

CdhopmupoBaHHOCTH YMEHU PACKPBIBATh CYIIHOCTh OKACITUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

SJICKTPOHHOT'O 0ajaHca dTHX peaKLII/Iﬁ

1.10

C(pOpMI/IpOBaHHOCTL YMCHI/II>'I OOBICHATh 3aBHCHUMOCTH CKOpPOCTH

XUMHUYECKOH peaklny OT Pa3inNyHbIX (PaKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapakTep CMEIEHHs
XMMHUYECKOI0 PaBHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3JECHCTBUS

(npunun Jle HlaTensbe)

OO6mrast 1 HEOpraHUYECKask XUMUS

2.1

CdopMupoBaHHOCTH YMEHUW PacKpbIBaTh CMBICH [lepromndyeckoro
3akoHa .M. Menneneesa  u JEMOHCTPHUPOBATh €ero
CHUCTEMATH3UPYIOILyI0, OOBSICHUTENBbHYI0O U  HPOTHOCTUYECKYIO

byHKIAH

2.2

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOEHHE AaTOMOB XUMHYECKHUX DJJeMEeHTOB |—4  mepuomos
[Tepuoanueckoit CUCTEMBI XUMHUYECKUX JJIEMCHTOB J.N.
MenpeneeBa, UCTIONB3YS MOHATHS «S-, p-, d-AIEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYeCKre YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAVMHEHUH IO MEpHOJaM U
rpynmnaM [lepuogudeckoil cucTteMbl XMMHUYECKUX 3yieMeHTOB J[.M.

Menneneesa
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ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIUE
XMMHMUYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IUYHBIX

KJIaACCOB, IOATBCPIKIAATh CYIICCTBOBAHUC TeHETUYECKOM CBA3U MCXKOY




HCOpPTraHN4YCCKUMU B€IICCTBaAMU C IIOMOIIBIO ypaBHCHI/Iﬁ

COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN
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ChopMUpOBaHHOCTh YMEHHH yCTaHABIMBATh TPUHAIICKHOCTD
HEOPraHMYECKUX BEIIECTB M0 MX COCTAaBY K OMNPENECIEHHOMY KJIacCy
(rpyme) coequHeHM (MPOCThIE BEIIeCTBa — METAUIBI U HEMETAIIBL,

OKCH/Ibl, OCHOBaHHUsI, KUCIOTbI, aM(QOTEPHbIE THIPOKCHUIbI, COITH)

2.5

CchopMupoBaHHOCTh YMEHHM HCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIsL COCTaBJi€HMsT (OpMYJ BEUIECTB M YpPaBHEHUH XMMHYECKUX
peakuuii, cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHMs OTIEJIbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHbld Tas,
YIJIEKUCIBbIA Ta3, aMMMaK, Tami€Has H3BECTb, HEraml€Has H3BECTb,

MATHEBAs COJIA, MTUPHUT U JIPYTHE)

2.6

CdopMuUpOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECCKHUEC CBOICTBa HCOPTraHUYCCKUX  BCIICCTB  PA3JIMYHBIX
KJIACCOB, MOJITBEPKIATh CYIIECTBOBAHUE TEHETUIECKOM CBSI3U MEKITY
HCOPraHMYECKUMHU  BEIIECTBAMH  C  TOMOIIBID  YpPaBHEHHUH

COOTBETCTBYIOIINX XUMHUYCCKHUX peaKum?I

2.7

ChopmupoBaHHOCT, ~ YMEHHUH  IUIAHUPOBATH U BBINOJIHATH
XUMHYECKHI OJKCIIEPUMEHT (pa3iio)kKeHHe TEepOKCHIa BOJIOpOIa B
MPUCYTCTBUH KaTaJIN3aTopa, ONpeelieHIe CPeIbl PaCTBOPOB BEIIECTB
C TOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOPA, BIUSHHE Pa3IUUYHBIX
(bakTOpoB Ha CKOPOCTb XMMHUYECKOW pEeaklMH, peakluuud HOHHOTO
oOMeHa, KaueCTBEHHbIE PEAKIMH Ha Cyib(aT-, KapOOHaT- U XJIOPUI-
aHMOHBI, HA KaTHOH aMMOHHS, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4
no reMam «MeTtaiuib» U «HemeTanibl») B COOTBETCTBUH C IIPABUIIAMHU
TeXHUKH Oe30macHOCTH Tpu oOOpalleHuu C BelleCTBaMU H
ma0opaTOpHBIM  00OPYNOBAaHMEM;  TPEICTABIATH  PE3YJIbTATHI
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3amucu  ypaBHEHHUH
COOTBETCTBYIOIIMX PeaKkUuil U (OpMYIMPOBATH BBHIBOJBI HA OCHOBE

OTUX PE3YyJIbTAaTOB

2.8

ChopmupoBaHHOCT, YMEHHUU COOMIOAATH TMpaBHJIa MOJB30BaHUS
XUMUYECKOW MOCYAOW M JabOpaTOPHBIM O0OPYJIOBAaHHMEM, a TaKXKe
mpaBujia O6paIH€HI/I$[ C BCIICCTBAMHU B COOTBECTCTBHUU C MHCTPYKIUAMU

10 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHHH  XapaKTepU30BaTh  XHUMHUYECKHE
MIPOLECCHI, JIEKAIIME B OCHOBE IIPOMBILLJICHHOTO MOJYYEHUs CEPHOU
KHCJIOTBI, aMMHUaKa, a Takxke cHOpMHUPOBAHHOCTH MPEACTABICHUN 00

O6IIII/IX HAay4YHBIX IIPUHOUIIAX W  OKOJOIMYCCKHX HpO6H€MaX




XUMHUYCCKOIro Mpon3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN 0 XHMHYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TMO3HAHUU
SBJICHUM TPUPOJBI, B (HOPMUPOBAHUHM MBIIUICHUS] U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIIMOHATHHONW T'PaMOTHOCTH, HEOOXOAMMOMW IS
pelieHus] TPAKTUYECKUX 3a7ad M HSKOJOTUYECKH OOOCHOBAHHOTO

OTHOLLIEHHUS K CBOEMY 37I0POBBIO U PUPOJIHOM cpelie

3.2

CdhopMupoBaHHOCTD yMEHUH KPUTHUYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 MH(OpMAlMIO, MOJYyYaeMyl0 W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHUKALIUH, ceTh IHTEpHET U ApyTrue)

33

ChopmupoBaHHOCT, YMEHUH COONMIOATh MpaBUia HKOJIOTMYECKU
1eJ1Ieco00pa3HOr0 MOBEACHHUS B OBITY M TPYJOBOHM JAEATEIHHOCTH B
LENSIX COXPAaHEHMsI CBOETO 3/J0POBbS M OKpY’Kalollel MPUPOIHOM

cpebl

3.4

Oco3HaBaTh OIIACHOCTH BO3JCHUCTBUS Ha JKHBBIC OpTraHHU3MBbI
OHpCI[eJ'IéHHLIX BCIICCTB, IIOHMMAsA CMBICI IIOKa3aTClid HﬂK,
INOSICHATH Ha IpUMEpax CIIOCOOBI YMCHBIICHUA W MNPEAOTBpalICHUSA

HX BpCIHOTO BOSI[CI\/'ICTBI/HI Ha OpraHuv3M 4€JIOBCKa

3.5

ChopmupoBaHHOCT, ~ yMEHMH  NPOBOJUTH  BBIYUCIECHUA  C
WCIIOJIb30BAHUEM TIOHSTHUSI «MaccOBasi JIOJI BEIECTBA B PacTBOPE,
OOBEMHBIX OTHOIIEGHUH Ta30B MPH XUMUYECKUX PEAKIUSIX, MACCHI
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYacTBYIOIIMX B pEaKlUU BEUIECTB,
TETUIOBOTO A PeKTa peaKi Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI

BCIICCTB, MMPCBPALLICHUA U COXPAHCHUA SHCPIrUn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

1

TeopeTI/IHGCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHHU

1.1

Hpez[MeT OpFaHH‘{CCKOﬁ XUMHU: €€ BO3HUKHOBCHHC, PAa3BUTHC WU 3HAYCHUC B
IMOJIYUYCHHNHN HOBBIX BCHICCTB WM MATCPHAJIOB. Teopns{ CTPOCHUSA OPTraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CrpykrypHble (OpPMyJIbl OpPraHMYECKUX BEIIECTB. [ OMOJOrUs, H30MEpHs.
XuMH4YeCKasl CBSI3b B OPTaHMYECKUX COCIMHEHMSX — OJUHAPHBIC W KpaTHBIC

CBA3U. Hpe,[[CTaBJIeHI/Ie 0 I(JIaCCI/I(I)I/IKaI_II/II/I OpTraHU4YCCKUX BCIICCTB

1.3

Homenkinarypa oprannueckux coeJMHEHUH (CUCTEeMaTH4eCKasi) U TPUBHAJIbHbBIC

Ha3BaHUS Ba)KHEHIIINX HpeﬂCTaBHTCHeﬁ KJIACCOB OPraHM4YC€CKNX BCUICCTB

Yriesonopoasl

2.1

AnKaHBI: COCTaB M CTPOEHUE, TIOMOJIOTMYECKHH psaAa. Meran u dTaH —
MpOCTEeHINe MPEeACTaBUTENH alKaHOB: (pU3MUecKre U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHHs U TOpPEHUs), HAXOXJAECHHWE B IMPUPOAE, MOJyYeHUEe U

IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOEHME, FOMOJIOTMUECKUN psJ. DTWIEH U NPONMIEH —
NPOCTEHIINE MPEJCTAaBUTENN AIKEHOB: (U3MYECKUE U XMMHYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOT€HUPOBAHMS, THUIApATAlMM, OKHUCIEHHUS U

HOHI/IMepI/ISaHI/II/I), IMMOJIYUYCHHE U TPUMCECHCHUEC

2.3

Ankanuensl: Oyrtaamen-1,3 u MerunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBA (peakius moJuMepusaium). [lomydeHre CHHTETHYECKOTO

Kay4dyKa U PE3UHBI
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AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTUYECKHIIA PsiA. ALETHIICH —
NPOCTEUIIMKA TPEJCTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (U3WYECKHEe U
XMMHUYECKHE  CBOMcTBa  (peakuuu  TIHIPUPOBAHUS,  TAJOT€HUPOBAHMS,

rUpaTaluy, TOpeHus), NoayyeHe U MpUMEHEHNE

2.5

Apenbl. benson: coctaB, cTpoeHue, ¢(u3NYECKME U XHUMHUYECKUE CBOMCTBA
(peakuuy TrajoreHUPOBAaHUS U HUTPOBAHMS), MOJIYYEHHE W TPUMEHEHHE.
Tomyon: coctaB, cCTpoeHHE, (U3MUECKHE M XUMHYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS M HUTPOBAHUs), MONy4YeHUE U TpUMEHEHUe. TOKCHYHOCTH
apeHoB. ['eHeTnyeckasi CBsI3b MEXIY YIVIEBOJAOPOJAMH, MPHUHAJICKAIIUMH K

Pa3JIMYHBIM Ki1acCaM




2.6

[IpuponHble HMCTOYHUKHM yrieBOAOpoAoB. [IpuponHbBIl ra3 M IHONYTHBIE
HedTsHable ra3pl. Hedts u e€ npoucxoxaenne. CrnocoObl nepepaboTku HedTu:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTaluTU4ecKuil), nmuposus. IIpomykTs
nepepaboTku He(TH, UX IPUMEHEHHE B IPOMBIIIICHHOCTH U B ObITY. KaMeHHbIH

YTOJIb U IPOYKTHI €70 EPepadoTKH

Kucnoponcoaep:xaiiue opraHn4eckue COeJMHEHUS

3.1

[IpenenbHble OOHOATOMHBIE COUPTHL. MeTaHON W DITAHON: CTPOEHUE,
du3nyYecKne W XUMHUYECKUE CBOMCTBA (pEaKkIWUd C AKTUBHBIMH METAJUTAMH,
raJloreHOBOJIOPO/IaMU, TOpPEHHE), MpPUMEHEeHHe. BOIOpOIHBIE CBS3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE MeTaHOIa U 3TaHOJIa HA OPraHU3M YEJIOBEKA.
MHOroaToMHBIE CIIUPTHI. DTUIICHTIIUKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UICCKUE
U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO WICJIOYHBIMH METaJIaMU,
KaueCTBEHHasl peaklMsi HAa MHOTOAaTOMHbIE CIUpPThI). JleiicTBUE HAa OpraHu3M

YCJIOBCKA. HpI/IMeHCHI/Ie TIIMOCPHUHA U OTHJICHIJTIMKOJIA

3.2

denoun: CTPOCHUC MOJICKYJIbI, (I)I/ISI/I‘ICCKI/IG U XHMMHUYECKHE CBOMCTBA.

Toxcuunocts penoina. [Ipumenenue penomna
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Anpaeruapl ¥ KeToHbI. DopMabIeTw, aleTaabJAeTu/l: CTpPOSHHEe, (PU3UIECKIe
U XUMHUYECKHE CBOMCTBAa (peaknuW OKHUCJICHHS W  BOCCTAHOBJICHUS,

Ka4C€CTBCHHBIC peaKHI/II/I), IMOJIYUYCHHUEC U MPUMCHCHUC
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OnHOOCHOBHBIE MpefiesibHble KapOOHOBBIE KUCIOThI. MypaBbiHasi U YKCYCHas
KHCJIOTBI: CTpOCHHE, (PU3NYEeCKHe M XUMHUYECKHE CBOMCTBa (CBOWCTBA, 00IINe
U Kjacca KHCIIOT, peakius STepu(HKaluu), MOJyyeHHEe M IMpHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTENIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIITHUX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIEC I[CI\/JICTBI/IC

3.5

CrnoxHble 3QUpBI KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsel. I'maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTeBoabl: cOCTaB, KIAaCCH(PUKAIUS YTIEBOJAOB (MOHO-, - M TIOJUCAXaAPHUJIbI).
I'moko3a — mpocTedInii MOHOCaXapHua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢buznyeckue M XUMHYECKHE CBOICTBa (B3aMMOACHCTBHE C TUAPOKCUIOM
meau(Il), oxucinenme ammuauyHblM ~ pacTBOopoM  okcuaa  cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE IJIFOKO3bI), HAX0XKJIEHUE B IIPUPOJIE, IPUMEHEHHE,
ouonornueckas posib. Porocunte3. PpyKTo3a Kak M3oMep Iioko3bl. Kpaxman
U 1eJUTI0I03a KaK MpUpoHble noaumepbl. CTpoeHHe Kpaxmalia U LeJUITIOJIO3bI.
dusznueckue MU XUMUYECKHE CBOWCTBA KpaxMmaja (THIPOJU3, KaueCTBEHHAas

peakIus C HOJI0M)

A3oTcozepKalue OpraHndecKue COeqMHEHMS




4.1

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHudeckue coeauHenus. Ousnueckue u
XMMHUYECKHE CBOMCTBA aMMHOKMCIIOT (Ha MpUMepe INuIuHA). buonornyeckoe

3Ha4YCHHE aMUHOKHUCIOT. Ilentuabl

4.2

benku Kkak INpUPOIHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. IlepBuuHas,
BTOpUYHAs U TpeTHYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBa OENKOB:

TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peaklUuy Ha OeKu

BricokoMoneKysipHbIe COSMHEHUS

5.1

OCHOBHBIE MOHATHS XWMHHU BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN: MOHOMEp,
MOJUMEp, CTPYKTYpPHOE€  3BEHO, CTENEHb  MOJUMEPHU3ALMNHU, CPEIHSIS
MoJieKyJisipHast Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX

COE€TUHEHUM — nojimmMepu3anua U NOJIMKOHACHCALIUA

5.2

3KCHCpI/IMCHTaJIBHLI€‘ MCTOJbl HM3YUCHUA BCHICCTB U HUX npeBpameHHﬁ:
O3HAaKOMJICHUEC C O6p8.3].IaMI/I IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH,

iacTMace, KayuykoB. [loidyyeHre CHHTeTHYEeCKOro KayuyKa U Pe3UHbI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1

TeopeTnyeckre OCHOBBI XUMUHU

1.1

XuMu4decKkui anemMeHT. AToM. SIapo aroma, U30TOMBI. DJIEKTPOHHAS 000JI0YKA.
DHepreTU4ecKue ypoBHH, MOAYPOBHUA. ATOMHBIC OPOHUTAIH, S-, P-, d-IJIEMEHTHI.
OcoOeHHOCTH pacnpeaeneHus AIEKTPOHOB MO0 OPOUTAISIM B aTOMaX JIEMEHTOB

HEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpALHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKHUX SJIEMEHTOB
H.N. MenneneeBa. CBsi3b NEpUOIUYECKOr0 3aK0HA U [leproanyueckoil cucTeMbl
XuMuyeckux 31neMeHToB .M. MenaeneeBa ¢ COBpeMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOM€pHOCTI/I N3MCHCHUS CBOI>’ICTB XUMHUYCCKUX DJJIEMCHTOB H
o0pa3yeMbIX MMM HPOCTBIX M CIOXHBIX BEIIECTB MO IpyHmaM U MEpUOAaM.

3HadyeHHne NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

1.3

Ctpoenue BellecTBa. XHMHYECKash CBA3b. BUIbl XUMHYECKOW CBSI3H
(koBaneHTHAsT HEMOJSpHAs M TOJSApHAs, HMOHHAsA, MeTauimdeckas). VoHBI:
KaTHOHBI M aHMOHBI. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOH XHMHUYECKON

cBsi3U (0OOMEHHBIN M TOHOPHO-aKUENTOPHBIH). BogopoaHas cBs3b

1.4

BaneHtHOCTS. aﬂeKTpOOTpI/IHaTeJILHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJICKYJISIPHOTI'O 1 HCMOJICKYJIAPHOI'O CTPOCHUS. 3aKOH IMOCTOSHCTBA

coCTaBa BCIICCTBA. Twumer KpUCTAJUIMICCKUX peH_IéTOK. 3aBHCUMOCTh CBOMCTBA




BEIIECTB OT THUNA KpUCTAUIMYECKOW pemeéTku. lloHsaTtue o aucnepcHbIX
cucreMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas 0JI1 BELIECTBA B

pacTBOpe

1.6

Knaccuduxanums HEOPraHUYEeCKUX COCAVIHEHUM. Homenknarypa

HCOPraHNYCCKUX BCIICCTB

1.7

XuMu4yeckas pCaKknu. KHaCCI/I(I)I/IKaLII/I}I XUMHUYCCKUX peaKuHﬁ B
HeopFaHquCKOﬁ n OpraHquCKOﬁ XHMHH. 3aKOH COXpaHCHHA MACChl BEIICCTB,

3aKOH COXpaHCHUA W MMPEBpAIICHUA DHCPIUA TP XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

1.9

OO6parumbie peaknuu. XUMUYECKOe paBHOBecwe. MDaKTOPhI, BIUSIOMINAE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnexTponuTnyeckas auccounanus. CunpHble U cinadble anekTponuthl. Cpena
BOJHBIX PACTBOPOB BCUICCTB: KHCIIAs, HeﬁTpaJIBHaﬂ, miejao4yHasd. PeaKI_[I/II/I

HOHHOT0 00OMEHa

1.11

OKHCIUTEITHHO-BOCCTAHOBUTEILHBIC pCaknumn

HCOpF AHNYCCKasad XUMUA

2.1

Hewmerannsl. [lonoxenue Hemeramios B [lepuoanueckoii cucreMe XUMUYECKUX
anemenToB /.M. MeHneneeBa 1 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3UYECKUe
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAJJIOB (Ha MpUMEpe KHCIOPOJa,

cepsl, pocdopa u yrieposa)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJOreHOB, CEphbl, a30Ta,
docdopa, yriaepoma W KpEeMHHUS) U HUX  COCAUHEHUH  (OKCHUIOB,
KHCIIOPOJICOICPKAIIMX KHUCIOT, BOJOPOJHBIX COeIuHEHHH). [IpuMmeHeHuMe

BaXKHEUIIINX HEMETAJUIOB U X COCIUHEHUN

23

Metamnbl. [lonoxenue MmetamnoB B Ilepumoanyeckod cucTeMe XUMHUYECKUX
anemenToB [[.M. MenneneeBa. OcoO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aToMOB MeTasuioB. O0mue pusndeckre cBoiicTBa MeTauIoB. CIIaBbI METAIIIOB.

3HeKTp0XI/IMI/I‘{eCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTAJlJIOB

24

XUMHYECKUE CBOMCTBA BAXKHEMIIMX METAJJIOB (HATpUM, KalWi, KalbLUM,
MarHui, aJlOMUHUH, [IMHK, XPOM, XKE€JIe30, MEJIb) U MX cCoeauHECHHH. OO0mue

crocoObl MoTy4YeHus: MeTaJuoB. [IprMeHeHrne MeTalljIoB B OBITY U TEXHHUKE

2.5

I'eneTnueckas cBs3b HCOPraHNMYCCKUX BCIICCTB, IIPUHAJICIKAINUX K PA3JINYHbIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecriedeHUH HKOJIOTHYECKON, DIHEPreTUYECKOW W IMHIIEBOU

6C3OHaCHOCTI/I, Pa3sBUTUU MCIAUIIUHBI. ITonsaTie o HAay4YHBIX MCTOAAX IMO3HAHUWA




BEHUICCTB U XUMHUYCCKUX peaKHI/IfI

[IpencraBnenust 00 0OIMKMX HAYYHBIX MPUHIIMIIAX TPOMBIIIJIEHHOTO MOTYYEeHHUS

BAKHEHIIMX BEMIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAJTIOB: Ba)KHEUIINE

32 CTPOUTENbHBIE MaTepUalbl, KOHCTPYKUHOHHBIE MaTepHAJIbl, KPACKU, CTEKIIO,
KepaMuKa, MaTepHalibl IS JJICKTPOHUKU, HAHOMATEPHAJIbl, OPraHUYEeCKUE U
MHHEpaJIbHBIC YI00pEHUS
Xumusi ¥ 370pOBbE 4YEJOBEKa: IpaBWJIa HCIOIB30BAHUS JIEKAPCTBEHHBIX

33 MpenaparoB, TpaBuiIa OE30MacHOTO HCIOJIB30BAHUS TPETapaToB OBITOBON

XHUMHHU B HOBCGI[HGBHOﬁ KHU3HU




[TpoBepsiembie Ha EI'D o xumun TpeboBaHus

K pe3yJbTaTaM OCBOECHHUSI OCHOBHOM 00pa30BaTeIbHOM TPOrpaMMbl

cpeaHero o01ero oopa3oBaHuUs

Kon
MIPOBEPSEMOTO
TpeOOBaHUs

[TpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHET0 00IIero 00pa3oBaHUS

1

Brnanenue cucremMoil XMMUYECKUX 3HAHHM, KOTOpasi BKIKOYAET:

1.1

OCHOBOIIOJIATalONIMe MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, H30TOIIbI,
AIIEKTPOHHAsE 000J0YKa aToma, s-, p-, d-3JeKTpOHHbIE OpOUTATU aTOMOB,
OCHOBHOE U BO30YXXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKas
cBs3b (O~ u M-CBA3Db  kparHble cBSA3M), TMOpUAM3AIIMS AaTOMHBIX OpOUTasei,
KpHUCTaJNIMYECKasi pelieTka, MOJib, MOJIIpHAs Macca, MOJISIPHBIM 00BbeM,
MOJIIpHasi KOHLEHTpPALKs, pacTBOPbl (MCTHUHHBIE, JUCIIEPCHBIE CHUCTEMBI),
KPUCTANIOTUIPAThI, YIJEPOAHBIA CKeJeT, (yHKIMOHAIbHAs TpyIa,
paauKai, H30Mepbl, CTPYKTypHas ¢opMmyia, uzomepus (CTpyKTypHas,
reomeTpuydeckas (Luc-, TPaHCU30MEpHsl), TOMOJIOTUYECKUN PsJl, TOMOJIOTH,
YTJ1€BOAOPOABI, KHCIOPOI- U a30TCOAEPIKALIIE COEIUHEHUS, OMOIOTNYECKH
aKTUBHBIC BellecTBa (yIJIEBOABI, >KUPBI, OEIKH), MOHOMEp, IOJIHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHUS, KPEKUHT,
pudOpMHUHT, THUIIBI XUMHUYECKHUX peakuui (OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, B5K30- U DSHIOTEPMHUYECKHE, DPEAKIHUH HOHHOIO
oOMeHa, TOMO- U TeTeporeHHble, 00paTUMble U HEOOpaTHMBbIE), pacTBOD,
AIIEKTPOJIUTBL, ~ HEAJIEKTPOJIUTHL,  AJIEKTPOJIUTUYECKAsT  JAUCCOLMALIMS,
CTENEHb JUCCOLMALMU, OKUCIMTEIb, BOCCTAHOBUTENb, JJIEKTPOJIN3,
CKOPOCTh XUMHUYECKOM peakluu, XUMUYECKOE PaBHOBECHE)

1.2

TeOpI/II/I 1 3aKOHBI (TeOpI/ISI XUMHUYCCKOT O CTpOCHI/ISI OpFaHquCKHX BCIIICCTB
AM. bytnepoBa,  Teopust  BIEKTPOJUTUYECKOM  JAMCCOLUALINH,
[Tepuonnueckuii 3axkon [[.M. MeHneneeBa, 3aKOH COXPaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHMHH, MHPOBO33PEHUECKHUE
3HaHUA, JICKAIIUE B OCHOBEC IIOHUMMAaHUA HquHHHOCTH U CUCTCMHOCTH
XUMUYECKUX SIBJICHUH, COBPEMEHHBIE TMPEACTaBICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, MOJIEKYIIPHOM U HaAMOJIEKYJISIPHOM YPOBHSIX

1.3

MMPEaACTaBJICHUA 0 MEXaHUu3Max XHUMHYCCKHUX peaKquI,
TCPMOAUHAMHUYCCKUX U KMHCTUYCCKUX 3aKOHOMCPHOCTAX UX MNMPOTCKAHUA,
0 XUMHUYCCKOM PAaBHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHHU U
0e30macHOM HUCIIOJIBb30BaHNH BaXKHEUIIINX HCOPTraHNYCCKUX n
OpraHN4Y€CKUX BCIICCTB B 6BITy n HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.5

oOuiye Hay4yHble MPUHIMIBI XMMHYECKOTO MPOM3BOJCTBA (HA MpuUMEpe
IIPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, TIEPEpaOOTKU HEPTH)

CdopMUpoOBaHHOCTH YMEHHIA BBISBIIATH:

2.1

XAPaKTCPHBIC MMPU3HAKU W B3aUMOCBA3b U3YUYCHHBIX HOHﬂTHﬁ, IMPUMCHATH




COOTBCTCTBYIOIIMEC TIIOHATUA TIpU OIMKMCAHUHU CTPOCHUA U CBOMCTB
HCOPraHNMYCCKUX U OPraHNYCCKHUX BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aMMOCBS3b XMMHMYECKMX 3HAHMH C IIOHATHUAMH U MMpEACTaBJICHUAMU
Apyrux npeaMeToB IJId 0ojice OCO3HAHHOTO IOHUMAHHUSA M OOBICHCHHS
CYIIHOCTH MAaTCpUaJIbHOIO €AMHCTBA MHUpPa

C(bOpMPIpOBaHHOCTL YMCHUA UCIIOJIb30BATh!:

3.1

HAaNMCHOBAHUA XUMHNYCCKUX COGI[I/IHGHI/II‘/JI Me)KI[}’HaPOI[HOFO COHO3a
TEOPETHUECKOW M MPUKIATHON XUMHUH U TPUBHAJIbHBIC Ha3BaHUS BEIIECTB,
OTHOCAIIUXCA K I/13y‘-IeHHI>IM KiiaccamM OpI‘aHI/I‘-IeCKI/IX nu HeOpFaHI/I‘{eCKHX
COeUHCHHI

3.2

XUMHYECKYI0 CHMBOJIMKY JIJISl COCTaBJCHUS (OPMYJT HEOPTaHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAILIEHHBIX U
CKEJIETHBIX) (hOpPMYJT OpTaHUIECKUX BEIIECTB

CdopmMupoBaHHOCTH YMEHHUSI KJIaCCU(DULIUPOBATD:

4.1

HEOPraHMYeCKUE BEIECTBA, CAMOCTOSTENBHO BBIOMPAaTh OCHOBAaHUS H
KPUTEPHH 151 KITACCU(PUKAIIIH N3YIaeMbIX XUMHYECKIX 00BEKTOB

4.2

OpraHu4Y€CKUC BCHICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHUA H
KpUTCpUHU AJIA KJIaCCI/I(I)I/IKaI_[I/II/I H3Yy4aCMbIX XUMHUYCCKHX 00BEKTOB

4.3

M0 Pa3IUYHBIM TPU3HAKAM (YUCIy U COCTaBy pEarhpyroliux BEIIeCTB,
TeroBoMy d(dekty peakuuu, H3MEHEHHUIO CTETICHEH OKHCICHUS
AIIEMEHTOB, 0OPAaTUMOCTHU PEAKINH, YIACTUIO KaTaau3aTopa)

CdopMHUpOBaHHOCTh YMEHHUSI XapaKTepU30BaTh DJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y>KJIEHHOM COCTOSTHUW) M MOHOB XMMHYECKUX
sanemeHTOB | - 4 nepuonos Ilepuoanueckoit cucremst .. Menneneesa u
WX BaJICHTHBIE BO3MOJKHOCTH, UCIIOJIB3YS TOHATHUSA S-, P-, d-DJIEKTpOHHBIE
opOUTaNK, SJHEPTETUIECKUE YPOBHU

CdopMUpOBaHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH W3MEHECHHUS
CBOICTB XMMHMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMM COEJUHEHHH IO
MeproiaM U rpyIam

ChopMupoBaHHOCTH YMEHHUS COCTABIIATH YPAaBHEHHSI XUMUYECKUX PEaKIHi
Y PaCKpBIBaTh UX CYHIHOCTB:

7.1

OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMi MMOCPEACTBOM COCTABIICHHUS
AIIEKTPOHHOTO OanaHca 3TUX PeaKIui

7.2

YPaBHEHUS pPEAKIMP pa3IUYHBIX THUIIOB; I[IOJHBIE M COKPAILICHHBIE
YpaBHEHUS peaklUii MOHHOTO OOMEHa, YYUThIBAsl YCIOBHUSA, MPU KOTOPBIX
ATU pEaKUUU UIYT A0 KOHIA

7.3

peakuuMii TUIpOIM3a, peakuui KOMIUIeKcooOpa3oBaHMs (Ha mpuUMepe
TUAPOKCOKOMITJIEKCOB ITMHKA M aIFOMUHUS)




ChopMUpOBaHHOCTH YMECHHSI IOATBEPKIATh:

8.1

Ha KOHKPETHBIX MpUMEpax XapakTep 3aBUCHUMOCTH PEaKIMOHHOM
CHOCOOHOCTH ~OpPraHMYECKHUX COEIMHEHUH OT KpaTHOCTH M THIA
KOBaJIEHTHOM cBsA3M (O~ u T-CBA3M ) p3apMHOro BIMSHMS aTOMOB U IpYMII
aTOMOB B MOJIEKYJIaX, a Takke OT OCOOEHHOCTEH peann3aluy pa3InyHbIX
MEXaHU3MOB NPOTEKAHMsI peakLuit

8.2

XapaKTEPHBIC XUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIMMU
OKCIICPUMCHTAMM U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_[I/Iﬁ

CdopMupoBaHHOCTh YMEHHS XapaKTepU30BaTh COCTAB U BaKHEHIIHE
CBOICTBA BEIIECTB, MPHUHAUICKAIUX K OTPEACICHHBIM KjlaccaM U rpyIam
COCIMHEHUIN  (MpPOCThIE€  BEIIECTBA, OKCHUAbL, THAPOKCUIBI,  COJIH;
YTIEBOAOPOABI, IPOCThIE 3PHUPBI, CIUPTHI, (PEHOIBI, aTbACTHIIBI, KETOHBHI,
KapOOHOBBIE KHCIIOTBI, CJOXHBIE A(QHUPBI, XKHUPBI, YIICBOAbI, AMHHBI,
AMUHOKHCIIOTBI, OEJIKH)
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ChopMUpOBaHHOCTH YMEHHSI TPOBOAMTH PACUYETHl TIO0 XHUMHYECKHM
dbopMyllaM W ypaBHEHHUSM XHUMHUYECKHX PEAKIHA C HCIOJIb30BaHUEM
(UBUYECKUX BETMYNH:

10.1

Macchl (00beMa, KOJIMUeCTBa BEIIECTBA) MPOAYKTA PEeaKIUU, €CIH OJTHO U3
HMCXOAHBIX BEIIECTB JAHO B BHJIE PACTBOpPA C OMNPEACICHHOM MacCOBOU
JI0JIel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOH MJIH 0OBEMHOM JTOJIH, BBIX0JIAa TTPOTyKTa PEaKIIUH

10.3

TEII0BOTO 3 (HeKTa peakIui

10.4

00BEMHBIX OTHOIIICHUH T'a30B

10.5

10 HAXOXKJICHHIO XUMHUUYECKOM q)OpMy.TIBI BCIICCTBA

11

Bnagenue cucremoil 3HaHUKM O METOAAX HAYYHOI'O NO3HAHUSA SIBJICHHUM
MPUPOJIbI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE MPUMEHSTh
OTU 3HAHUS MNPU DKCHEPUMEHTAIIBHOM HCCIECIOBAHUU BELIECTB W A
OOBSICHCHUS XWMHUYECKHX SBJIEHWW, HMEIONMX MECTO B TMPHUPOJIE,
MPAKTUYECKOU IEITENBHOCTH YEIOBEKA U B IIOBCEHEBHOW KU3HU

12

CdopMupoBaHHOCTH YMEHUS IPUMEHSTH (MCIIOJIb30BATh) 3HAHMSI O COCTABE
U CBOWCTBAaX BEIIECTB JUI OSKCIEPUMEHTAIbHOM NPOBEPKH THIIOTE3
OTHOCHUTENIbHO 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHYECKUX peakiuil u
IIPOTHO3UPOBAHUSI BO3MOXHOCTEM UX OCYIIECTBIEHUS; CUCTEMHBIE
XUMHUYECKHE 3HAHHUS JUIsi OOBSICHEHWS W TIPOTHO3WPOBAHUS SIBIICHUM,
MMEIOIINX €CTECTBEHHOHAYYHYI MPUPOIY; JUIsl NPUHATUS TPaMOTHBIX
pelieHnit mpoOieM B CUTYaIUAX, CBI3aHHBIX C XUMHEH

13

CdopMUpoOBaHHOCTh YMEHUS IUIAHUPOBATH U TPOBOJIUTH XUMHYCCKHIA
HKCIEPUMEHT (MOJyYeHHWE U U3YyYEHHE CBOICTB HEOPraHWYECKUX H
OpPraHMYECKUX  BEILECTB, KAYECTBEHHBIC PEAKIMU  YIJIEBOJOPOIOB
pPa3IMYHBIX KJIACCOB M KHUCIOPOJCOACPKAUIMX OPraHUYECKHX BEUIECTB,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/a4 10 PAClIO3HABAHUIO HEOPTaHUYECKUX




U OpraHMYeCKHX BEIECTB) C COOJIOJEHHMEM NpaBWJI 0€301acHOro
oOpamieHuss C BeOIECTBAMH M JaOOPAaTOPHBIM  0OOPYAOBaHHUEM;
(bopMyIHpOBAThH SN UCCIEIOBAHMS; MPEJICTABIATE B PA3IUIHON (popme
pe3yNnbTaThl  OKCIIEPUMEHTa, AaHAIM3UpOBaTb M OICHUBATh  HMX
JOCTOBEPHOCTb

14

ChopMHUPOBAaHHOCTh yYMEHHUSI OCYIIECTBIIATH II€JCHAIIPABICHHBIN MOUCK
XUMHYECKOW MH(POPMAIIMK B PA3JIUYHBIX UCTOYHUKAX (HAy4Hasi U y4eOHO-
Hay4Has JIMTepaTypa, CPeICTBA MaccoBOW MH(OpMAIHH, ceTh VIHTepHET U
NpyTue), KPUTHUYECKU aHAJIU3UPOBATh XUMHUECKYH HH(OpMAaIuio,
nepepabaTbiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBHM C ITOCTaBJICHHOM
y4eOHOI 3a1aueit

15

ChopMupoBaHHOCTH ~ YMEHHMS  IPOrHO3UPOBATh, AHAIU3UPOBATH H
OIlCHWBAaTh WH(OOPMAIMIO C TO3UIMH JKOJOTHUYECKOM Oe30MmacHOCTH
MOCJEICTBUM OBITOBOM M NPOM3BOJICTBEHHOM NEsATEIBHOCTH 4YeNOBEKa,
CBA3aHHOM C TMepepadOTKOM BewecTB; CHOPMUPOBAHHOCTh YMEHHM
OCO3HaBaTh ONACHOCTh BO3ACHCTBUSI HAa KUBbIE OPTaHU3MBbI OIIPEIETICHHBIX
BCUICCTB, IIOHHMMAas CMBICII ITOKa3aTeiist Hp@)lCHLHOfI I[OHyCTHMOﬁ
KOHIIGHTPALlMM, W TMOACHATh HAa MPHUMEPax CIOCOObI YMEHBIIECHUS H
MPEOTBPALICHUS UX BPEIHOTO BO3/AEUCTBUS HA OPTaHU3M UYeI0BEKa

IlepedyeHb 3j1eMEeHTOB coJepxkaHusi, npoBepsieMbiXx HA EI'D no xumuu

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKaHUS

TeOpCTH‘IeCKI/Ie OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJAENIb CTpOeHHs aTtoma. Pacrpenenenue
DJIEKTPOHOB IO JHEPreTHYecKHMM ypoBHAM. Kiaccudukanms XuMHYECKHX
ar1eMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
sneMeHTOB). OCHOBHOE W BO30YKICHHOE COCTOSHHMS AaTOMOB. ODJIEKTPOHHAS
KOH(UTrypaius aToMa. BaneHTHbIE 31eKTPOHBI

1.2

Ilepuonnueckas cucrema xumuueckux onemeHtoB .M. MeHnneneesa.
®usnyeckuit cmeica Ilepuogumueckoro 3akona J[.M. Menpaeneesa. [Ipuuunbl u
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB JIEMEHTOB M UX COSIMHEHHI 1O NeproiaM
W rpymnmaM. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWMCTB IIPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCIMHEHUM, BHICHIUX OKCHIOB U THAPOKCHUJIOB

1.3

BanentHoctb. DnekTpooTpuniaTeabHOCTh. CTENeHb OKUCICHUS

1.4

Buasl xumuyeckoi cBsi3u (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPO/IHAS)
¥ MEXaHU3MBI ee 00pa3oBaHMs. MeXMOJEKYIIIpHBIC B3auMOIelcTBU. BerecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMS. THUIbl KPUCTAJUIMYECKHUX
peleToK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMUECKON PEIIETKHU

1.5

Xumunyeckas peakuus. Kinaccudukaims XuMU4eCKIX peakifii B HEOPTaHUYEeCKOM
Y OpPraHUYeCKON XMMHUH. 3aKOH COXPaHEHUSI MacChl BEIIECTB




1.6

CKopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TemuoBbie 3¢ hexTsl XuMUYECKUX peakuuil. TepmoxumMudeckue ypaBHEHHs

1.8

OOpatumble peakuuu. XuMudeckoe paBHoBecue. DakTOpbl, BIMSIONIME Ha
COCTOSTHUE XMMUUYeCKOoro paBHoBecus. [Tpuniun Jle [larense

1.9

OnexTponutnyeckas auccornuanus. CuipHble M ciaalble 3mekTposnuThl. Cpena
BOJHBIX pAacTBOPOB BELIECTB: KHUCHAs, HEWTpanbHas, uienouyHas. CreneHb
nucconuanuy. Peakuuy HOHHOTO oOMeHa

1.10

I'unponus coneit. Monnoe npousseaeHue Boasl. Bompoponnsril nokazarens (pH)
pactBopa

CrniocoObI BeIpa)keHHs KOHLIEHTPALIUK PACTBOPOB: MaccoBas JI0Jisi pAaCTBOPEHHOTO
BEILIECTBA, MOJISIpHASI KOHIIEHTpalusi. HacklllieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI,
pactBopuMocTh. Kpucraminoruaparst

1.12

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakunu. [loBeneHue BellecTB B cpenax ¢
pa3zHbiM 3HaUeHrueM pH. MeTozbl 371eKTpOHHOTO OajaHca

1.13

DJEeKTPOJIN3 PAaCTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPIraHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coequHeHnil. Homenkinatypa Heopranndeckux
BELIECTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEUIIIMX METAJIOB (HATPUH, KaJIHii, KaJbLIUi, MarHU,
ATIOMUHHMA, ITUHK, XpOM, XKeJIe30, MeIb) U UX coeauHeHuil. OOmme crmocoosl
MOJIyYEHUS] METaJJIOB

23

XUMHUYECKHE CBOWCTBA BaXHEHUIIUX HEMETAIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrieponra M KPEeMHHS) M HMX  COCOUHEHUH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHCHHUIA)

24

I'enernueckas CBs3b HCOPraHNYCCKUX BCHICCTB, IMPUHALJICIKAIINX K Pa3JINYHbIM
Kj1accaM

2.5

I/II[eHTI/I(i)I/IKaLII/IH HCOPraHUYCCKUX COGHHHGHHﬁ. KauectBenHbie PCaKuu Ha
HCOPTaHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHUYECKON XUMHUH

3.1

OcCHOBHBIE TOJOXEHUS TEOPUHM XHMHUYECKOTO CTPOEHUS OpPTraHUYEeCKUX
coenuHenuii A.M. bytiepoBa. YriiepoJHblii CKEJIET OPraHUYECKOW MOJIEKYJIBI.
KpaTHOCTE XMMHYECKOW cBs3u, 0 wm T-CBA3M = gpi_ sp’- sp-rubpumusanun
opburaneil aToMOB yriepoja. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMHYECKOTO
cTpoeHus MoJieky. ['omosoru. ['omonornueckumii paa. Mizomepust u nzoMepsl

32

[Tonsitue o pyHKUMOHANBHOM rpyrine. OpreHTaunoHHbIE AP (EKThI 3aMecTUTeNeH

33

[IpencraBienre o KiacCU(pUKAMU OpraHUYECKUX BemiecTB. Homenkmarypa
OpraHWYECKUX COEIMHEHUM (CHUCTEMaTUYeCKas) W TpPUBHAIbHBIC Ha3BaHUS




BOKHEHIIMX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB

34

CBoOo1HOpaMKaIbHBIN U HOHHBIA MeXaHU3MbI peakiuu. [lonsTue o Hykiieoduie
u snektpoduie. [IpaBuno Mapkosuukosa. [IpaBuio 3aiiiieBa

3.5

Ankxanbpl. XUMHYECKHE CBOMCTBA AIKAHOB: raJIOrcHUpOBaHUEC, ACTUAPUPOBAHUC,
TEPMHUYCCKOE PA3JIOKECHUEC, KPCKUHI, H30MCpU3aAlHd, TOPCHHUC. HonyquHe
AJIKaHOB. I_II/IKJ'IOaHKaHBI. Cneun(bmca CBOMCTB ITUKJIOAIKAHOB C MaJIbIM pasMepomMm
OUKIa. PeaKHI/II/I MPUCOCIAUHCHUA U pAIUKAJIbBHOI'O 3aMCIICHUA

3.6

AnkeHbl. XMMHUYECKHE CBOMCTBA: PEAKIIMU MPHUCOCIUHEHUS (TaJOreHUPOBAHHUE,
TUAPUPOBAHUE, TUIPOTraJIOTEHUPOBAHUE, TUIpATalus), TOPEHUs, OKUCICHUS U
nonuMmepuszanuu. [IpoMebleHHsle ¥ JabopaTopHble  CIOCOOBI  MONTY4YEHUS
AJIKEHOB

3.7

AnkanueHbl. XUMHUYECKHE CBOMICTBA aJKaJWEHOB: PEAKIMH MPUCOCTUHEHUS
(ruapupoBaHue, TaJOT€HUPOBAHUE), TOpeHHs U mnoiaumepusanuu. [lomydenue
aJKaueHOB

3.8

AnkuHbpl. XMMHUYECKHE CBOMCTBA: peakUUU MPUCOEAUHEHUs (TaJOreHUpOBaHUE,
TMIPUPOBAaHUE, T'MIpaTalys, THAPOrajJOreHUpOBaHUE) KaK CIOCO0 IMOJIydeHUs
IIOJIMMEPOB M APYIHMX IIOJIE3HBIX NPOAYKTOB. Peakuuu 3amemenus. I'openue
aleTUIICHa KaK KCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU U1 CBAPKHU U PE3KU
MeTainoB. [Ipumenenue aneruieHa

3.9

Apenbl. XuMuueckue cBoiicTBa O€H30J1a: PeaKIK 3JIEKTPOGUIFHOTO 3aMEIeHNs,
npucoenuHeHuss  (THIpPUpOBaHME, TaJOTeHWpoBaHME). Peaknus ropeHus.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB ToIyosa. [lomydyenne 6enszona. OcobeHHoCTH
XMMHYECKUX CBOMCTB ctupoina. [Tommmepuzanus ctupona. CriocoObl MOTydeHus
¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOI0POIOB

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOWMCTBA:
B3aUMOJICHICTBME €  HaTpUeM KaK CIOCO0  YCTAaHOBJIEHHMS  HaJIM4Usd
THJIPOKCOTPYNIBI, €  TajJoreHOBOJAOPOJAMH  KaKk  CIOCO0  IMOJIy4EeHHUS
pacTBOpUTEIIEH, BHYTPU- U MEXKMOJIEKYJIIpHAsl AeruapaTanys. Peakuus ropenust.
[Tonyyenue oTaHONa: peakuuss OpOXKEHUS IUIIOKO3bI, TUApATallds OSTUIICHA.
OTUJIEHIVIMKOJb U TJIMLUEPUH KaK IMPEICTABUTENH INPEACIbHBIX MHOTOAaTOMHBIX
CIIUPTOB

3.11

®enon. XuMHUYECKHE CBOMCTBa (eHONa (peakuuu C HATPHEM, THIPOKCHIOM
HaTpus, OpomoM). [Tonyyenne penona

3.12

Anpaeruapl. XMUMHUYECKHUE CBONCTBA MpeAeTbHBIX albJACTHAOB: THIPUPOBAHHE;
KaueCTBCHHBIC PEAKIMU Ha KapOOHWIbHYIO Tpymnmy (peakiusi '"cepeOpsHOro
3epkana, Bzaumoseicteue ¢ ruapokcuaom meau (II). Tlomyuenne npenenbHBIX
QIBJICTHIOB. OKHCIICHUE CIUPTOB, THUApATAIllUs ameTWiIeHa. AIICTOH Kak
MIPEJICTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIMU OKHCICHUS alleTOHa

3.13

KapOoHoBbIe KHCIOTHL. XUMHUYECKHE CBONCTBA MPEAETBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MyPaBbUHOMN KUCIOTHI.
[TomydyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCJICHHE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CIHUPTOB, AJIBAECTUIIOB. Briciine npenenbHble U




HerpeAelbHbIe KApOOHOBBIE KHCIIOTHI

3.14

CrnosxHble 3¢upsbl 1 kupbl. COCOObI MOTyUYEHHUs CI0KHBIX 3QHrpoB. O6paTUMOCTh
peakuuu ortepudukanuu. IIpuMeHeHHe CIOXKHBIX 3(QHUPOB B MUIIEBOH U
nap@roMepHON NpPOMBIIUIEHHOCTU. JKUpBl Kak CiOoXHbIE 3(DUPBl TIULEpUHA U
BBICHIMX KapOOHOBBIX KHCIOT. XHMHUYECKUE CBOMCTBA >KUPOB: T'MJIPUPOBAHUE,
OKHuCJIeHHe. ['maponus, Ui OMBUIEHHE, KUPOB KaK CHOCOO MPOMBIIIJIEHHOTO
OJIyYeHUsl COJIEH BBICHIMX KapOOHOBBIX KUCIOT. MBUIA Kak conM BBICIIMX
KapOOHOBBIX KUCIIOT

3.15

XUMHUECKUE CBOICTBAa TJIOKO3bl: PEAKUUMU C Y4YacTUEM CIHUPTOBBIX U
aJbJIETUIHON TPYNI M MOJOYHOKHUCIOE OpokeHue. [IpuMmeHeHue TiroKo3bl, ee
3HAYEHUE B KU3HEAEATEIIbHOCTU OopraHusma. Jlucaxapusl: caxaposa, MajabTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOLIME Jaucaxapuisl. ['maponus
nucaxapunoB. [lonucaxapunabl: Kpaxmail, TIUKOTeH. CTpOeHHE MaKpOMOJIEKYJI
KpaxMmaja, IJIMKOT€Ha W LeUI0a03bl. DuU3MuecKkue CBOMCTBAa Kpaxmanaa U
LEJUTI0JI03bl. XMMHUYECKHE CBOMCTBA Kpaxmalia: IMJIPOJIN3, KaUeCTBEHHAs peaKius
C MOAOM. XMMHYECKHE CBOWCTBA IIEJUIIOJNO3BL: THUAPOIN3, MOJIydeHHEe 3(HPOB
1eIu1r0103bl. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN HIETIK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYECKHE OCHOBAHMS: PEAKLMH C BOJOM, KUCIOTAMH,
peakiusi TOpeHHs. AHWIMH KaK TMpeJICTaBUTEIh apOMaTUYECKUX AaMHUHOB.
XUMHYeCKHe CBONCTBA aHWJIMHA: B3aUMOACHCTBHE C KUCTIOTaMHU, OpPOMHOI BOJIOH,
okucienue. [loryyeHne aMHUHOB aJKWJIMPOBAaHUEM aMMHUAaKa U BOCCTAHOBJIICHUEM
HUTPOIPOU3BOHBIX YIJIEBOIOPOIOB

3.17

AMUHOKUCIOTBI U OenKu. AMHUHOKUCIOTHI Kak aM(OTepHble OpraHMYeCKHe
coenuHeHus. OCHOBHBIE aMWHOKHCIIOTBHI, OOpa3yromue Oenku. XUMHYCCKHE
CBOICTBa OEJIKOB: THAPOIU3, ICHATYpAIsl, KAaUeCTBEHHBIC (IIBETHBIE) PEAKIIUHU Ha
oOenkn

3.18

CtpoeHue W CTPyKTypa TMOJUMEPOB. 3aBHCHUMOCTh CBOWCTB TOJUMEPOB OT
cTpoeHUs: MoyieKyl. OCHOBHBIE CHOCOOBI TONYYEHHSI BBICOKOMOJICKYIISIPHBIX
COCTMHECHUI: peakIny TMOJIMMEpU3aIliu U ToJuKOoHaeHcanuu. Kiaccudukarms
BOJIOKOH

3.19

WUnentudukanus opraHMYECKHX COeNUHEHUH. PerneHne sKcneprMeHTaNIbHBIX
3a/1a4 Ha paclo3HaBaHWE OPraHUYECKHUX BEIECTB

3.20

I'eneTmyeckas CBA3b MECXKAY KilaCCaMU OPraHHuYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHUA U )KU3Hb

4.1

Xumus B TOBCceqHEBHOW >kxu3HU. [IpaBmia Oe3omacHOW pabOThI C EIKHMH,
TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, CPEJCTBAMH OBITOBON XUMHUHU

4.2

XuUMUS U 3I0pOBbE. XUMHS B MEAULIUHE. XUMUS U CEIBCKOE XO34MCTBO. XUMHUS
B MPOMBIIUIEHHOCTH. XUMHS U SHEPTeTUKA: IPUPOIHBIA U MOMYTHBIH HEDTIHOM
ra3bl, UX COCTaB | Hcmoib3oBanne. CocraB HeTH U ee mepepadoTka (IPUPOTHBIC
HMCTOYHHMKH yTJIEBOJOPOIOB)

4.3

XuMUS U 3KOJOTrUs. XHUMHUYECKOE 3arpsA3HCHUC 0pr>1<aromel71 cp€abl U €ro




nociencteus. Oxpana ruapocdepsl, MOUBBI, atMocdepsl, (HIOpsl U GayHBl OT
XAMHUYECKOTO 3arpsi3HeHHs. [IpoOiemMa OTXOJOB M TMOOOYHBIX MPOIYKTOB.
AJNBTepHATUBHBIC UICTOYHUKN YHEPTUU

4.4 OO6mue npeacTaBiIeHUs] O MPOMBIIUIEHHBIX CIOCO0AaX IMOJYYEHUSI XUMUYECKUX
BEIIECTB (HA MpUMepe MPOM3BOJACTBA aAMMHUAKa, CEPHOM KHCIOThI). YUepHas u
nBetHas  Merauryprus.  CTekio M CWIMKAaTHas  MPOMBIIUIEHHOCTbD.
IIpomblnennass  opranuueckas  xumus.  Cplppe A OpraHUYecKOU
MPOMBIIIJIEHHOCTH

5 Turnbl pacyeTHBIX 3a1a4

5.1 PacueTs Macchl BemecTBa WM OOBbE€Ma Tra3oB IO H3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WK 00BbeMY OJHOTO M3 YUAaCTBYIOIIUX B PEAKLIMHU BEILIECTB

5.2 Pacuets! TeroBoro a¢gpdexra peakuun

53 PacueTsr 00BEeMHBIX OTHOLICHUN Ta30B IPU XUMHUECKUX PEAKIIHAX

54 Pacuetsl macchbl (00beMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIMH, ECIIU OJTHO
13 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH )

5.5 Pacyetsl MaccoBoil wnM OOBEMHOW JONHM BBIXOJAa TNPOAYKTAa pPEAKIUHU OT
TEOPETUYECKH BO3MOMXKHOTO

5.6 Pacuetsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOJYKTa PEaKUH, €CIIU OJJHO
U3 BEIIECTB JaHO B BHUJAE pacTBOpa C ONPEICIIEHHOM MaccoBOM aonel
PacTBOPEHHOTO BEIIECTBA

5.7 PacueTrsl ¢ wWcnonp3oBaHMEM TOHATMM  'MaccoBasg pons", "MoispHas
KOHLIeHTpauus'", "pacTBOpUMOCTD"

5.8 HaxoxmeHne MONEKYISIpHOH (HOpMYJIBI OpPraHMYECKOTO BEIIeCTBa IO €ro

IJIOTHOCTA M MAacCCOBBIM JOJIIM DJIEMEHTOB, BXOIAILIUX B €r0 COCTaB, WIH IO
IIPOJyKTaM CTOPaHUs
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