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PABOYAS ITPOT'PAMMA

y4eOHOTr 0 MpeaMeTa

«XHUMUA»

st ooyuaronuxcs 10-11 knaccos



IHHOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XUMUUM Ha YPOBHE CpeAHEr0 o00mero oopa3oBaHuUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIbHON MPOrpaMMbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX oOpraHusanusx Poccuiickoin
denepaiuy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTebHBIC MPOTPAMMBI, U
OCHOBHBIX TONOXeHuil «Ctparerun pa3BuTusi BocnuTanus B Poccuiickoit
®epneparuun Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPEACIICHUIO
oOwielt cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUuxcsl CpecTBaMu
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
colepKaHusl, Pe3yJIbTaTOB OO0yuYeHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3aIliy, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHIY)XHT 3aBEpIIAIONIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. IJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIBTYPHI
YeJIOBEeKa, a TakKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIGHUS K CBOEMY
3I0pOBBI0 M TPUPOJHOW cpene. Peanusyercss xumuueckoe oOpa3oBaHUe
00yJaroIMXcsi Ha YPOBHE CPEIHEr0 O0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHSD», COJEpKaHHUE M TMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMme 10 XUMHUHU C YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HA4YCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIbHOW >KM3HHM OOIIECTBA, a TaKkXkKe C y4ETOM
o0lmux 1eJed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oduiero oopazosanusi B Poccuiickoii denepannu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBHWIM3AIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTEpHUATLHON KYJBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B (()OPMHUPOBAHUE PAIIMOHATIBEHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJICTABIECHUS 00 OKpYKaloleM MHUpPE KaK O €JUHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (popMUpyeTCs B XMMUU Ha OCHOBE IMOHHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMECHEHHUS.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUs CTaja
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HallpaBlieHA HA pEUICHUE
rJI00aJbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTH UEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBS.

B coorBercTBUM ¢ OOIIMMM WENSIMH W TNPUHLUIAMH CPEIHEro OOLIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydJaroruxcsi, HEOOXOIUMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBSA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30Bble  KypCehl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKH: cHUCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 O0IIel XUMHH) U
opraHnyeckon xumuu. GopMUpPOBaHME JAHHOW CHCTEMBI 3HAHMU NPU U3YYEHUU
npeaMera oOecleyrMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HeopraHuyeckas XUMUs» cQopMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOI0 TMOJAXO0JAa K U3Y4YEHUI0 y4yeOHOro wmarepuaia M OOyCIOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKX€ Ha YPOBHE CTEPEOXMMHUYECKHUX M DIIEKTPOHHBIX
IOpEACTaBICHU O CTpoeHuH BemecTB. CBeneHHs 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOrMYECKU
AKTUBHBIX COEQUWHEHHMI. B Kypce OpraHMyecKoll XUMHM TOJY4YalOT pa3BUTHUE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHbBIC
IPEICTABICHUS O XUMMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX MPU3HAKaX BELIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUECKON PEAKLIUH.

Ilon HOBBIM yrjaoM 3peHuss B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yYECHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKUM Marepuan | (PaKTOJIOTMYECKHME CBEJIEHUS O BElIeCTBaX U
xuMuueckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMHS» 00ydYaroluMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IMO3UIINH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011aro1Iel 10 0OBSICHSIOIIEH U TPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHUM O BAaKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrca B Kypcax 10 um 11 xknaccos
AJIEeMEHTaMHU COJIEPKAHMsI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHLHON W TMPAKTHYECKOU
JESTETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHSI K TMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKECHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATh WHOOPMAIUIO U
NPUMEHATh € IS TIONOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTAILHBIX MCCIIEI0BATENBCKUX 3a/1ad. B 11e10M cojepkanue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaOMIMXCSd MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocohckux HAEH, TaKUX KaK: MaTepUaIbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OpTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, T[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUN MyTEM OKCIIEPUMEHTAa U
pelIeHus] MPOTHBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
MPEANOCHUTKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJIOTHYECKUX IpodieM, a
TakKe MPo0JIeM COepeKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaT€pPHUAJIOB.

B nmnmane pemenus 3amad  BOCHHUTAHUS, pPa3BUTUA U COIUAIHM3AIUAU
oOyyJaronuxcsi TPUHATBIE MPOrpaMMON MO XHMHUHM TOJIXOIbI K ONPEIEICHUIO
colepkKaHUsT M TOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30BO€ 3HAYEHUE A
Pa3IUYHBIX BHJIOB JICSITEIBHOCTU: pEIICHUS TMpoOJieM, TOWUCKa, aHadu3a W
00paboTku nHOpMaIMK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCIIE0BATCIIBCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B IO3HAHWUU
XUMUH.

B mpaktuke mpemnonaBaHuWs XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIEeTro 00pa3oBaHUs, IIPU ONPEACICHUN
coJiepKaTeIbHOM XapaKTEepPUCTUKHU IIeJIe H3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
NESTETHHOCTH YE€JIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUsI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
IpeIMEeTa SABJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHU IEISIMU H3Y4YEHHUs TMpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 kJi1.) SIBIIAIOTCS:

e (¢opMupoBaHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK BaKHEHIIeH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMupoBaHHE U pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
MUMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TTOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIEpUMEHTa, COOJIOJIEHUEM  IPaBUI
6e30macHOro o0palieHus ¢ BeleCTBaMu.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa 1IeJIe U 3aa4 U3y4yeHus
npeaMeTa B IPorpaMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero odpazoBanus. Ceroans B
NpernoJaBaHu  XUMHH B OOJIbIIEH  CTETEHW OTHAETCS  MPEANOYTEHUE
IPAKTUYECKON KOMIIOHEHTE COJAep>KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTEIbHOM OpraHu3alliy, BIAACIOLIErO HE
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW W NMPUMEHEHUS WX B PEATbHOU KU3HU
JUTSL pEIIeHUsT TPAKTUYECKUX 3a]1a4.

B cBf3u ¢ 3TUM mnpu M3yuyeHUHM TMpeaMeTa «XUMHUS» JOMHUHHUpYIOIEe
3HauY€HUE MPUOOPETAIOT TAKKE LIEJIU U 3a]1a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSM JMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHupOBaHWE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pEIICHUI B KOHKPETHBIX XKU3HCHHBIX CUTYAIlUSX, CBA3aHHBIX C BEIICCTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHWe y OOYYaIONMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE IS PA3IUYHBIX BHJIOB
NEeSTENBHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaiu3a U 00paboTKu MH(POpPMAIINH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUS! ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
B&XHOE MECTO B IMIO3HAHMM XHWMHH, a TaKXke i1 OLUEHKHM C NO3ULUU
IKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M Y€JIO0BEKA U IPUPOAHYIO CPENY;



pa3BUTHE IMO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH 00yUaroNMXCs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHUHU C )KM3HEHHBIMU MTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpeMEeHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHaJM3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJIEP KaHMUS;

(dopMUpOBaHKE U Pa3BUTHE Y 00YUJAIONINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEIACHUH XUMHUYCCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTUYECKOUN
HATpPaBJIEHHOCTH XWUMHUH, €€ BAXKHOW POJM B pENICHHH TI00aIbHBIX MPOOIIeM
paIoHaIbHOTO MPUPOAOIOIBE30BaHNUS, TTOTIOTHEHHS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM JJI TPUHSITHS TPAMOTHBIX DEIICHU B
CUTYaIUX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yuebHOM maHe cpeaHero oOwiero oOpa3OBaHUS NPEIMET «XUMUD)
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOU obmacTu «EcTecTBeHHO-HAyUYHbBIE
IPEMETHD.

OO61iee yncno 4acoB, OTBEEHHBIX JIJIsl U3YyUEHUs XMUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Heento), B 11 kinacce — 34 yaca (1 gac B HeAemio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XMMHUH

[IpenMer opraHM4ecKkol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUN HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHsS OpraHuyeCKHUX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHBIE MOJI0KEHHS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKass CBA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHnyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHMH (CHCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUS
BAXKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX IMPEBpAILCHUI:
O3HAaKOMJIEHHE ¢ O0pa3laMud OpPraHMYEeCKUX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOJIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPTAHUYECKUX BELIECTB
IpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

YraeBoaopoabl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHHM psj. MeraH W 3TaH —
OpOCTEUIINE MPEICTABUTENN QJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelleHUs] U TOpPEHUs), HAaxOXKJIEHUWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U MPONUIEH —
OpoCTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuy THAPUPOBAHUS, TAJOTC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MmetunOyrtanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUe CBOMCTBa (peakuus mnoiaumepusauuu). [lonyueHue CHUHTETHUYECKOIO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHIIHMHA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIINH,
rOpeHus), MOJy4YeHUEe U IPUMEHEHHE.

Apensbl. benzoin: cocrtaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBAaHUS U HUTPOBAHUS), MTOJyYEHUE U MPUMEHEHHe. Tonyon:
cocmaes, cmpoenue, (uzudeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUST U HUMPOBAHUSA), NOAyYeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. I'eHeTmueckas CBsA3b MEXAY YIJIEBOAOPOJAAMH, INPHUHANICKAIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKM YIIeBOAOPOAOB. lIpupoaHbii ra3 U IOIYTHBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxaenue. CnocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKHil), muponu3. [Ipomykrsl
nepepaboTku He(TH, UX IPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIEpUMEHTANIBHBIE METOJBl M3y4YEHHUS BEIIECTB W MX IPEBPAILLCHUM:
O3HaKOMJIeHHE ¢ oOpa3laMu IUTaCTMAcC, KaydyKOB W PE3UHBI, KOJUICKIIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJI  YIJIEBOAOPOJIOB U
raJlOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTHUUECKON PabOoThI: MOJyYEHUE ITHIIEHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaumn.

Bolunicnenuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Macchl, 00BEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJYKTa PEAKIMHU IO W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIM MPOJTYKTOB PEAKIIUH).

Kuciiopoaconepskamue opraHu4ecKue coeJMHeHus

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHON: CTPOCHHUE,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pPEaKkIMM C aKTHUBHBIMU METaJUIaMH,
raJIoreHOBOJIOPOJIaMH, TOpeHue), MNpuMeHeHue. BoaopogHbie CBs3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHME METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  CHUPTBL. OJTWIECHIJIMKOJIb W  TJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJCHCTBUE CO IIEIOYHBIMU
MeTaJllaMH, KaueCTBEHHas pEaKUus Ha MHOIOAaTOMHBIE CIUPTHI). JleiicTBUE Ha
opranusM yenoBeka. [[pumeHeHne riuuepruHa U STUIICHTITUKOJIS.

®deHos: CTpOEHHME MOJEKYJbl, (PU3NYECKUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Genomna. [Ilpumenenue gpenomna.

Anpperunpl M kemownwvl. DPOpManmpIErHl, ALETAIBIAETHI: CTPOEHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (PEaKIMU OKHUCICHUS U BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYEeHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOCHHE, (PU3MUECKUe U XHMUYECKHE CBOMCTBA (CBOMCTBA,
oOrmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydyeHue U MpuMeHEeHHE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorndeckas
POJIb KHUPOB.



VYrneBoabl:  cocraB, KiacCU(HUKanus  YrieBoJoB  (MOHO-, JU- H
nosiucaxapubl). ['oko3a — npocTenii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJAEUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaAXOXJIECHUE B MPHUPOJE, MPUMEHEHHUE,
ouosoruyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnonosa kak npupojsbie noaumepsl. CTpoeHne Kpaxmana u
HeJUT0NI03bl.  PU3MYECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaya (THApPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpPUMEHTAIBHBIE METOJBl HM3YYEHHMS BEIIECTB M HX IPEBPAIICHUIL:
IpoBe/IeHHEe, HAOJIOJICHHE U ONHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruppoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Bolunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (Maccbl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIMH 1O W3BECTHBIM MAacce,
00BEMY, KOJIMUECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIUH).

A3oTcoeprkane opraHM4eckue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Opranuueckue coeauHenus. Gusnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IMLHHA). buosornuyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenakoB. XUMHYECKHME CBOMCTBA OEIKOB:
TUPOJIN3, ICHATYpALlHsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCHEpUMEHTAJIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX MPEBPAIICHUI:
HAOJIIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: JEHATYpalus OCIKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKIIUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHU S

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIUMEPHU3ALMHU, CPEAHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHUN —
MOJIMMEPU3ALS U MOJTUKOHEH AU

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexXxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSITUHN, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O 1IUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIE MMOHSATHS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

@dusnka: Marepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YypOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHO€ COCTOSIHHUE
BEIECTBA, (PU3MYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BeIIECTB B OpraHHU3ME,
dboTOoCMHTE3, OMOJIOTUYECKH aKTHUBHBIC BeliecTBa (O€NKH, YIJIEBOMABI, KHPBI,
(epMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypcsl.

TexHoJIOrUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAJIbHOIO MUTAaHWUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaThl, MAaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XumMu4eckuii 3aeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000110yKa. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHus] 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MepUOIUYECKOro 3akoHa U Ileproauyeckoil cUCTEMBI
xumuueckux anemeHToB . M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPYyIIaM U MEPUOJIAM.
3HavyeHue NEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKas CBsI3b. BuAbl XUMHUYECKOW CBS3H
(KoBaJIeHTHAsI HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJCHTHOW XUMHUYECKOW CBA3M (OOMEHHBII U  JIOHOPHO-
aKkuenTtopHelii). BomoponHas cBA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEIIETKHU.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHUYECKUX BellecTB. ['eHeTuyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xummueckas — peakinusa.  Kimaccupukammss — XUMHYECKHMX — peakmuii B
HEOPraHMYECKOM U OpPraHUYeCKON XHWMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU IPU XUMUUECKUX PEAKLIHIX.

CKOpOCTh peakiiu, €€ 3aBUCUMOCTh OT pazfnyHbIX (PakTtopoB. OOpaTuMble
peakunu. Xumudyeckoe paBHOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMu4eckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nucconnanus. CuiabHbIe U clia0dblie aneKTponThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTPaIbHas, IIEITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BELIECTB W MX IMPEBpaICHUI:
neMoHctpanus Tabnun «lleproauyeckas cucrema XuMudeckux 3memeHToB J[. .
MenpeneeBay, U3ydeHHE MOJENe KPUCTAUIMYECKUX PEMIETOK, HAOIIOJEeHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIU3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbI0O YHHUBEPCAIBHOTO HWHJMUKATOpPa, PEaKIUMW HOHHOIO OOMEHA),
IIPOBEICHUE IPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (akTOPOB Ha CKOPOCTh
XUMHYECKOUN pEAKLIUM.

Pacuétnrblie 3amaumn.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUHA, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUETBI, PACUEThl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuuyeckast xumus

Hemeramnel.  Ilonoxenue HemerauioB B Ilepuoandeckoil  cucreme
xumuueckux sneMentoB [[. M. MenpeneeBa U1 OCOOEHHOCTU CTPOEHHSI aTOMOB.
@du3nuecKkre CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA IpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaKHEWIIIUX HEMETAUIOB (TaJlor€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAUHEHUNU  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSIUHEHHUIN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHEHUMN.



Meramnsl. 1lonoxenne meraiuioB B llepuoanueckor cucremMe XHUMUYECKUX
anemeHToB [I. . MenpaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOumMe gusznyeckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HATIPSKEHUN METaJIIOB.

XUMHUYECKHE CBOMCTBA BAXXKHEUIIIUX METAIOB (HATPUM, KaJIMM, KaJbIIUH,
MarHui, almoOMUHUHN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue cnocoObl MoiayyeHus MeTayioB. [IpruMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHMsS BEIIECTB M HX MPEBPAIICHUI:
U3y4eHUEe KoJIeKuuu «MeTamisl W CIUIaBb», 0Opa3l0B HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJICHHEe M OINHMCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUJIA AITIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIEJI04Yel, KaYECTBEHHBIE PEaKIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€rbl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMLMHBL. [loHSATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYECHHS BAXKHEHIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUANIOB: BAKHEHIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JJEKTPOHHKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAIbHbBIC
ynoOpeHus.

XuMusi U 3I0pPOBbE YEIIOBEKA: IpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja 0€30MaCHOTO KCIOIb30BaHUS MPENAPAaTOB OBITOBONM XUMUU
B NOBCEIHEBHOM KHU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed TpU  HM3yYeHUH  OOmed u
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoO0lIMX €CTECTBEHHO-HAYyYHbIX MOHSATUH, TaK W TMOHATHH, SBISIOIIHUXCA
CHUCTEMHBIMH I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyuYHbIE MOHATHA: HAY4YHBIA (PaKT, THIIOTE3a, 3aKOH,
TEOpus, aHajdu3, CHHTE3, KiIacCupuKalusi, MEepUOJAUYHOCTb, HaOIIOJCHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusukKa: MaTepus, SHEPTUsi, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEILIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEJIUYMHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus:  knmerka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, MaKpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MmuHepasnbl, TOpHBIE MOPOJBI, MMOJE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIusi, MPOU3BOICTBO
CTPOUTENBbHBIX MaTEpPUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILEBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUUECKass  MPOMBINIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJIHEI'O OBHIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmMMucss MPOTpaMM  CpelHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM M NOpeaAMEeTHbIM). HaydHo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPaMM CPEJAHEr0 OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBercTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XHUMHs» Ha yYpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM UIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOITPEAEIECHUIO;

HaJU4Yue MOTUBALIMU K 00YUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUYECKUX TPAJULINIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
CHUCTEME XMMHUECKOro o0pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAaMeTa «XHUMHsS» JTOCTUTalOTCS B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESATENIBHOCTHU B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HJieaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMONO3HAHUs, CaMOPa3BUTHUsI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4yHOCTHBIE pPE3yibTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAOT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKON AESTEIbHOCTU
oOyyJaronuxcst o peajusaliy NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHU:

1) rpa:kIaHCKOTO BOCTIUTAHMS:

OCO3HaHUSI 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBaKCHHS K 3aKOHY U MTPABOIOPSIKY;

IOPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEeHTHI IpYTUX MPH aHaJIN3€ Pa3InYHbIX BUIOB yUeOHON AESITEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTITUTAHUSA:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIuI0
OTE€UYCCTBEHHON XHUMMHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00OJACTH TEOPHUH U MPAKTUYECKOTO
IPUMEHEHUS XWMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHHMS HAyKH €CThb pe3yJIbTar
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpECa M [03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEIYIOUIEM
aHayn3e MHPOpPMAIMU O MEePEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBATHh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH ¢
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBHM 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPHbI 310POBbS:

NOHUMAaHUsl [EHHOCTEH 3I0poBOro U 0Oe30macHoro oopasza >KH3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3Myeckomy u
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuil 0€30MacHOro0 OOpalleHuss C BEHIECTBAaMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEIbHOCTH;

NOHUMaHUS EHHOCTH TPaBWI HHJIMBHAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAaHUS MOCJIEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOT'0J1s, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JpPYrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHWM IPAKTUYECKHUX 3aaad
COILIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccruil pa3auyHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

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

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HMHIMBHUIYaJbHOW TPACKTOPUU
obOpa3zoBaHus, Oymymiel mnpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA:

AKOJOTHYECKU IIEIECO00Pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MJIE;

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

OCO3HAaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUSl JOCTIKCHUN XUMHUU IS
pelIeHus BOIPOCOB PAallMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATUS JECUCTBUM, TMPUHOCIIIUX BpPEI  OKPYkKaKOIEH
NPUPOJIHON cpejie, YMEHHS MPOTHO3UPOBATh HEOJArompHsITHBIE AKOJOTHUUYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPETOTBPAIIATh UX;

HaJMYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJIEOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAHUS CrHelUuUKA XUMUU KakK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbI U YEJIOBEKA, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH TMpobiieM COXpaHCHUs
MIPUPOJTHOTO PABHOBECHS,

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHHM JJIE COBPEMEHHOMU
IUMBWIN3ALMK: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH M Ba)XHOM pOJIM B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYPbI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKON O0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIEYEHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHON KUZHM KaXKIOrO YJieHa
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMUMaHUs CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MoJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUI OKPY’KAIOIIET0 MUpPA U
MPOUCXOMSAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JaHHBIX C IEJbI0 MOJTYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMUYECKHWE 3HAHUS U1
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IEeATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazinyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOEHMsI y4eOHOro mpeaMera «XUMHUsS» Ha
YPOBHE CpeJHET0 00111er0o 00pa30oBaHUs BKIIOYAIOT:

3HAYMMBIE IS (GbopMHpOBaHHA  MHPOBO33PEHHS]  OOy4arOIIMUXCSH
MEXIMCHIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaAYyYHbIE MOHATHS, OTPaKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PHUKY METOJIOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHHUE,
poLecc, CUCTEMa, HAyYHbIM (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeA0BaHUE, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHHUBepCcajbHble yueOHbIE NEHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHEIC), 00€eCIIEUnBAIOIIINE dbopmHpoOBaHHE (GyHKIIHMOHATBHOM
I'PaMOTHOCTH M COIMAILHON KOMIIETECHITUN 00yJarOITXCs;
CIIOCOOHOCTBH oOyyJarommxcst HUCIIOJIb30BATH OCBOEHHBIE

MEXKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JIEVUCTBUA B MO3HABATEIBHOM U COIUAIBHOW MPAKTHUKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osiaaenue YHHBEPCAJTbHBIMHA yueOHbIMH NMo3HaBaTeJbHBIMH
JeHCTBUSIMM

1) 0a30Bble JJOrHYeCKHeE IeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyalIM3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNesATh IENM JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JTIOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTAaBICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NP OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSCHEHUS OTACIbHBIX (PaKTOB U
SIBJICHUM;

BbIOMpAaTh OCHOBAaHUA M KpPUTEpUM JJs KIacCU(PUKALUU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHaBIMBaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHus (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
AQHAJOrUU), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEUYMS B paccMaTpUBAEMBbIX
SABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKJIIOUCHUS;

IPUMEHSATH B MPOLECCE NMO3HAHUS, UCIIOIb3YEMBIE B XMMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATE MOJIEIbHBIE IPECTABICHNUS — XUMUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peakuMy — MpU PELIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BBIABICHHS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLIUM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE N1eiiCTBUSA:

BJAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peakiuu;

(GopMyIUpOBaTh LEIH U 3a/1a4l UCCIEA0BAHUS, UCIIOIb30BaTh TOCTABJICHHBIE
U CaMOCTOSTEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI AJi1 (DOPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMbIX CYKJICHUN;

BJIAJETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOII0aTh 32 XOIOM
Ipolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (opMyJIHUpOBaATH
0000111€HHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pelIeHUs] MPaKTUYECKUX 3a/ady, NPUMEHEHUIO pa3InYHbIX
METO/I0B [TO3HAHMS.

3) padora ¢ nH(popmanuei:

OPUEHTHPOBATbCS B pA3IUYHBIX MCTOYHMKAX HH(popmanuu (Hay4dHO-
HOMYyJIsIpHAsl JUTepaTypa XMMHMUYECKOIO COJEp)KaHUsA, CIpaBOYHBIE MOcoOus,
pecypebl HTepHeTa), aHanM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3TMUHBIE METOJbI MPU TOUCKE U
oTbope wuHPOpMALIUK, HEOOXOAWMOW JUIsI BBIMOJHEHUS YYEOHBIX 3ajad
OIIPENIENIEHHOTIO TUIIA,

IpUOOpETaTh OIBIT WCIOJIB30BaHUSA MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalIbHYI0  (OpMy  MpeACTaBICHUS
uH(popmalu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONBb30BaTh HAYUYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uWHGOpMAIMEe: TPUMEHATh MEXKIpeAMETHbIe ((Du3udeckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (DOPMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

Ogj1ajieHle YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMON TeMbI B XOJIe AUaJIoTa U/Win
JUCKYCCUHM,  BBICKa3bIBaTh A€, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIMEil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COTJIACOBAHUS IO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

OBy1ajleHHEe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOATENIbHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenessis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH U 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEIaraéMblid aJroputM ACHCTBUN mnpu
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEOBATENCKUX 3ajad, BbIOMpaTh Haumboiee
3¢ dEeKTUBHBIN CcrOcO0 WX perieHuss ¢ Y4ETOM TOJNyYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATETLHOCTH HA OCHOBE CaMOaHalln3a
Y CAaMOOIICHKH.

HNPEJMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSL Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

chOpPMHUPOBAHHOCTh  MPEJACTABICHHH O XHMHYECKOH  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoasl, B  (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELISHUs TPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIMINE TOHATHS (XMMHYECKUH DJIEMEHT, aToOM, DJJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIJEPOJIHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
paauKai, U30MepHsi, U30MEPBI, TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUH SI3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHWS,
JeXalnme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJB30BAHUM BaXXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABISATh XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOLIME IMOHATHUS HPH
OTMHMCAaHUU COCTaBa, CTPOCHUS U IIPEBPAIIEHUN OPTaHUYECKUX COSIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XWMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIM MOJIEKYJ OPTaHMYECKHX BEHIECTB I WIUIFOCTPAlMU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTAaBY M CTPOCHHIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (YrJIeBOJOPOAbl, KHUCIOPOA U  a30TCOJepKallue
COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb HMM Ha3BaHUS IO
cucremarndyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUSI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMWICH, AlleTUJICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHol, (hopManbaerus], amneTaabIeruja, MypaBbHUHAsS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAsT KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNPEACIATh BHUABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOPMHPOBAHHOCTh  yYMEHHH  XapaKTepHU30BaTh  COCTaB, CTPOCHUE,
busznueckue W XUMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwiOyraguen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIIUKOJIb,
TJIMIEPUH, (EHON, aleTalbJACTHl, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKU YTIJIEBOJIOPOJIHOTO
Chlpbsd  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIU IMPOAYKTA
peaKkIuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMUU MPU U3yUYEHUH BEILIECTB U
XUMUYECKHUX SBJICHUMN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIATH MpaBuja MOJIb30BAHUS XUMUYECKON
NOCy/IoOl U J1TabOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHUs ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO Ja00OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUW ITUTAHUPOBATH U BBINONHATH XUMHYECKUHN
AKCIEPUMEHT (TIPeBpaIlleHHs] OpraHUYECKUX BEIIECTB MPU HArPEeBaHUU, MTOJTYUYCHUE
STUJIEHAa U U3Yy4YEHHE €ro CBOMCTB, KA4YE€CTBEHHbIC pEaKIUU OPraHuYECKHUX
BEILIECTB, JICHATypalus OEJIKOB NpPU HarpeBaHUU, IBETHBIE pEaKIUU OEIKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpallleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaTh
XUMHUYECKOTO JKCIepUMEHTa B (GopMe 3aluCh YypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOMU
uHopmanu, UaTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJATh  TpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJSIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpY)KArOUIEH MPUPOAHOM Cpe/bl, OCO3HABATh
OMAacCHOCTh BO3JICHCTBUSI Ha JKHUBBIE OPraHU3MbI OMNPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAasi cMbici Tokaszatens [I/IK, moscHsaTh Ha mpuMepax CcrocoObI
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00y4YaroIIuXcsi ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL  CIENBIX M CIAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains ais 3anucu XuMUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUA Kypca «OOmmass u HeopraHUYecKas
XUMUSD» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS] W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEUICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAHUM, KOTOpas  BKIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKUN BJIEMEHT, aToM, W30TOm, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIIPHBI O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHUS, XUMUYECKasl CBS3b
(KOBaJIeHTHAs!, MOHHAS, METAJUTMYECKAas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TANBl XUMHAYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
DIEKTPOJUTUYECKAST JMCCOLMALUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluy, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUManuu, nepuoanueckud 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAHEHUS M IMPEBPAIIEHUS] SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIUE B OCHOBE NMOHUMAHHUS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUM BOXKHEHIITUX HEOPTraHUYECKHUX
BEIIECTB B OBITY U IPAKTUICCKOM EITEILHOCTH YEIIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHUS MHPH
OMMCAaHUM HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILCHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHusi (HOpPMYJ BEIMIECTB M  yPaBHCHUH  XUMHUYECKUX  PEAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIIEIbHBIX
HEOPraHMYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETallIEHAst U3BECTh, MUTHEBAs CO/A, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OTMPECIISITh BaJICHTHOCTh U CTCTICHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMuecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTATMYECKON PEeIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJJIMYECKas), XapakTep Cpe/ibl B BOJAHBIX PAaCTBOPaX HEOPraHUYECKHUX
COCJIMHCHMI;

c(hOpMHUPOBAHHOCTH YMEHHUI YCTaHaBIIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpEAeNEHHOMY Kiaccy/TpyIie
COeMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHU,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PaCKPBIBATh CMBICI MEPUOANUECKOro 3aKoHa [I.
N. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOITYIO, 0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuoanueckoit cucTtembl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHOJB3ysl TMOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COCIUHEHUM
o nepuoaam u rpynnam llepuoanyueckor cuctemMbl XuMHIeCKUX 3neMeHToB [l. W.
Menpaeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATh) OOIIHE
XUMUYECKHE CBOMCTBAa HEOPraHUYECKHUX BEIIECTB  PA3JIMUYHBIX  KJIACCOB,
NOATBEPKAaTh CYLIECTBOBAHWE TCHETHUYECKOM CBSI3M MEXKJY HEOPraHWYECKUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pPa3NUYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEAarupyrollux BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENEeHEH OKHUCIICHUS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKlMK, YYaCTHIO KaTaanu3aropa);

c(hOPMHUPOBAHHOCTh YMEHHI COCTAaBISATH YPABHEHHS PEAKIMN Pa3TUIHBIX
THUIIOB, MOJHBIC U COKPAIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, YUUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAIONTUE
KAUECTBEHHBI COCTAaB pPAa3JWYHbIX HEOPTraHUYECKUX BEIIECTB, PAaClO3HABATh
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX HEOPraHUYECKHUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKiuu OT pa3INYHbIX (PaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeicTBus (nmpuniumn Jle [larense);

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIMUIAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMHUYIECKOTO TIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBHIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHUYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOoCy/Iol U J1TabOpaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITTOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBINOJHATH XUMHYECKUUN
AKCIIEPUMEHT (Pa3jio’KeHHE MEPOKCHUA BOJOPOAA B MPUCYTCTBUM KaTaau3aropa,
ONpEeJEeNeHNe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIuu Ha cyib(dar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1a4 IO
TeMaM «Metamibl» u «Hemeramibny) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAaIllEHUHU C BEUIECTBAMH U JJa0OpaTOPHBIM 000PYAOBaHUEM,
MPEACTaBIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMYIUPOBATH BHIBOJBI HA OCHOBE
3TUX PE3yJIbTaTOB,;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIUIO, TONYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOU
KOMMYHUKalK, THTepHET 1 apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJATh  TpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJSIX
COXPaHEHMSI CBOETO 3JI0POBbSI W OKPYXKAIOIIEH MNPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokazarens [IJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
NpEeAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIS 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CAENBIX H CIA0OBHIAAIIMX OOYYaIONIUXCS: YMEHHE HCIOIbh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. Bpains mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/m KonTtpoabnbie | IIpakTnueckue
NPorpamMmblI Bcero o0pa3oBaTebHbIC
padoThI padoThI pecypesI
Pa3nea 1. Teopernueckne 0CHOBBI OPraHNYeCKOM XHMHUH
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHUSI OPTAHUYECKUX COCTUHEHUHN A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3znea 2. YrieBoaopoabl
2.1 IIpenenbHbIE YII1€BOAOPOIbI — aJIKaHBI 2
)7 HenpenenbHble yriieBOgOPOIbI: aKEHBI, 6 1
aJIKaJUEHBI, aJIKUHbI
2.3 ApomaTudeckue yriieBoJ0pOabI 2
54 [IpupoHbIE HCTOYHUKH YIJIEBOJIOPOJIOB U 3 |
uX nepepadoTka
Uroro no pazaeny 13
Paznen 3. Kuciiopoacoaep:kanue oprannyecKue coeIuHeHUs
3.1 Cnuprel. ®enon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 )
Crnoxuble 3¢upbl
3.3 VrieBoasl 3 2




Hroro no pazneny

13

Pasnen 4. AzoTconepxamme opraHudecKne coeMHeHus1

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pasneny 3
Paspnen 5. BeicokOMOJIeKY ISIpHbIE COCIHHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Kontpoabnsie | IlpakTnyeckue
NMPorpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckne 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKHAX 3
anemenToB JI. Y. Menaeneena
12 Crpoenue BeniectBa. MHOTr0o0Opasue 4
' BEILIECTB
1.3 XUMHUYECKUE peaKiuu 6 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MerTanbl 1
2.2 Hewmerans 1
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazaeny 17
Pazjnen 3. Xumus u :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3YYeHUS

JJIeKTPOHHbBbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

IIpeamer opraHn4ecKoi XuMuu, eé
BO3HMKHOBEHHUE, PA3BUTHUE U 3HAUCHUE

Teopus ctpoeHHs OpraHUYECKUX
coequHennii A. M. bytneposa, eé
OCHOBHBIE MOJIOKCHHUS

[IpencraBnenue o knaccuukanuu
opraHudeckux BeniectB. HomeHkmarypa
(cucremaTudeckas) U TPUBUATBHBIC
Ha3BaHUS OPraHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — OpocTEeNIIne
MPECTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

OTuUieH U NpONUIEH — MPOCTENIINe
MIPEACTABUTENIH AJIKEHOB

[Tpaktrueckas padora Ne 1. «Ilomydenne
ATHJIEHA U U3yYEHHUE €TO CBOMCTB

Ankanuensl. bytaauen-1,3 u
MetmnOyTanueH-1,3. [lonydyenue
CHHTETHUYECKOI0 Kay4yyKa U PEe3UHBI




AJIKUHBL: COCTaB U OCOOEHHOCTHU CTPOECHMS,

10 TOMOJIOTUYECKUH psill. AUETHIIEH —
IIPOCTEHIINN IPEICTaBUTEND aJIKUHOB

1 Brluncnenus 1o ypaBHEHHIO XUMHYECKOU
peakuuun

12 ApeHsl: 6eH301 U TOITy0J. TOKCUYHOCTh
apeHOB

13 ['eneTnueckas CBsI3b yrieBOJOPOAOB,
IIPUHAUICKANUX K Pa3IMYHBIM KJIaccaM
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOOB:

14 MIPUPOJIHBIN ra3 U MOMyTHBIE He(DTAHBIC
ras3pl, He()Th ¥ MMPOYKTHI €€ epepaboTKu
IIpupoaHbIE HICTOYHUKH YIIIEBOAOPOJOB:

15 NIPUPOJIHBIN ra3 U MOMyTHbIE He(TAHbIC
ras3sl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pazaeiny
«YTI1EeBOIOPOIBDY

17 [IpenenbHbIE OIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHo1. BoopoaHas cBs3b

13 MHOroaTtoMHsbl€ CIUPTHI: 3TUICHIIIUKOIb U
IJIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpneruapl: GopManbaeruI 1
aneranbAerul. ALETOH

1 OnHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBD»

23

CTeapI/IHOBaﬂ " OJICMHOBAs KHUCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

24

Mpg11a KaK COJIM BBICIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC JIEeUCTBUE

25

CrnoxxHabie 3(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

XKupsl: rusponus, npuMeHeHue,
OuosIorNYecKast poJib KHUPOB

27

VYraeBojsl: cocTaB, KiaccuuKanus.
Baxxueiinme npecTaBuTeNu: TI0K03a,
¢bpykTo3a, caxapos3a

28

Kpaxman u nemironosa kak npupoHbie
MOJIUMEPBI

29

Kontposnbnas pabota no pazaeny
«Kucniopopacoaepxaiine opraHHIecKue
coenuHeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO01mast XapakTeprCcTUKa a30TCOIePIKAIITUX
OpPraHUYECKUX COSAMHECHUN /
Bcepoccuiickas mpoBepouHas padota

31

AMMHBI: METUJIAMWH U aHWJINH

32

AMHMHOKHCIIOTHI KaK aM(pOTEpHBIE
OpraHUYECKUE COCAMHEHUS, UX
Ouonoruueckoe 3HayeHue. [lentumapl.
benku xak npupoaHbie




BBICOKOMOJICKYJISIPHBIC COCIUHCHUA

OCHOBHbBIC TIOHATHUS XUMUH

33 BBICOKOMOJIEKYJISIPHBIX CO€IUHEHUN !
OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
[TnacTmacchl, kKaydykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 14

[TPOI'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4yacoB

KonTpoJsbnsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHbIE
undposbie
oOpa3oBaTejibHbIE

pecypcebl

XUMUYECKUH 27IEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTryparus aToMOB

[Iepnonnueckuit 3akoH u [lepnoanueckas
CHCTEeMa XUMHYECKHuX deMeHToB JI. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB
XAMUYECKHX DJIEMCHTOB U HX COCIUHCHHUH I10
rpynmnam v nepuojam. 3Ha4YCHHUE
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XHUMHUYECKUX 31eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKasl CBsI3b, €€
BUJIbl; MEXaHU3MBbI 00pa30BaHUs
KOBAJIGHTHOH cBsi3u. BogopoaHas cBsi3b

BasieHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
CreneHn okucieHus. BelecTsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 1015 BElecTBa B pacTBOpe




Knaccudukanmsi 1 HOMEHKIIaTypa
HEOpraHWYeCKuXx coeanHeHui. [ eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, Pa3TUIHBIX
KJ1aCcCOB

Knaccudukanus XauMHUUeCKuX peakiui B
HEOPraHWYECKOW U OPraHUYECKON XMUMUH.
3aKOH COXPAaHEHHs MaCChl BEIIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IIPU
XMMHMYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peakuy.
XUMHUYECKOE PABHOBECUE

10

[Ipaktuyeckas pabora Ne 1. «Bnusiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

Onekrponutnueckas auccounanus. [lonsrue
0 BojopoaHoM rnokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPraHUYECKUX BEILLIECTB

12

OKHCINTENHEHO-BOCCTAHOBUTEIHHBIE
peakuuu. [lonsarue o0 anekTponuze
pacIiaBoB U pacTBOPOB CoJeit

13

KontposnbHas paboTa mo pazaeny
«TeopeTnueckre OCHOBbI XUMHUN»

14

Merauibl, ux nosioxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 31eMeHTOB /[I. .
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue hu3ndecKkue CBOMCTBa
METaJlJIOB




15

CruiaBbl METaJUIOB. DIIEKTPOXUMUYCCKUAN PSTT
HanpsHKEHUA METaJIOB

16

XHMHYECKHE CBONCTBA BaxKHENIIINX
METaJUIOB (HaTpUH, Kajdui, KaJabluid, MarHui,
ATIOMUHUIA) U UX COCTMHECHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COE€IMHEHUN

18

XUMUYeCKHEe CBOMCTBA ITUHKA, JKeJle3a U NX
COCTMHEHUN

19

[IpakTuyeckas padora Ne 2. "Pemenne
HKCIEPUMEHTAIBHBIX 33124 110 TeMe
«Mertamip»"

20

Hemerannel, ux nonoxxenue B
[Teproanueckoi cuCTEME XUMUYECKUX
anemenToB /1. . MeHneneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

21

dusznyeckue cBOMCTBA HEMETAILIOB.
AnoTponus HEMETAIOB (Ha IpUMEpE
KHCIIOpo/1a, cephl, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COCIMHEHUN

23

XuMHUECKue CBOMCTBA a30Ta, pochopa 1 ux
COCTUHEHUN

24

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTMHEHUN

26

O0001IeHYE ¥ cCUCTEMATU3ALMS 3HAHUM 10




teme «Hemetamaey. Beruucnenus mo
YpPaBHEHUSIM XUMUYECKHX PEAKIUN U
TEPMOXUMHYECKUE PACUEThI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME 1
"HemeTammsr"»

73 KonrtponbHas padora no Temam «MeTasuibby 1
n «Hemerambny

29 Heopranunueckue u opraHnueckue KUCIOTHI. |
Heopranunueckue u opraHnueckre OCHOBaHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Posnb xumum B 0b6ecrieueHNH SKOJIOTHIECKOH,

31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUH MEAUIIMHBI
[IpencraBnenust 06 00X HAYUHBIX

32 MIPUHLUIIAX IIPOMBIIUIEHHOIO [TOJIyYEHUS 1
Ba’KHEHUIINX BEIIECTB

33 YenoBek B MUpE BENIECTB U MaTEPUAIOB 1

34 XUMUA U 300POBBE YEIOBEKA 1

OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHusA

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpOBaHHOCTH TMPEACTABICHUN O XMMHYECKOW COCTaBJISIOMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMUU B TIO3HAHUU
SBIIGHUH TIPUPOIBI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIUMOM IS
pelieHusl TMPAKTUYECKUX 3a7a4 W DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

1.2

Brnanenune cucremoil XMMHUYECKUMX 3HAHUH, KOTOpas BKJIOYACT:
OCHOBOIIOJIararoIIue IMOHATHS (Monekyna, BaJICHTHOCTb,
AJIEKTPOOTPUIATENILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBIA CKEJeT,
(byHKIIMOHATbHAS rpyIimna, paaukan, M30MEpPHUS, W30MEPBHI,
TOMOJIOTUYECKUM  PsiZl, TOMOJIOTH, YIJIEBOJOPOAbl, KHCIOPOJA- H
a30TCOJIEpXKAIEe COSAMHEHUsS, OWOJOTHYECKH AaKTHUBHBIC BEIIECTBA
(yrneBonpl, KHUpBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpPOeHMsI opranuueckux BemiectB A.M. Bytnepona),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH S3BIK XUMHUHU, (AKTOJOTHYECKHE
CBEJIECHHWsS O CBOWCTBAaX, COCTaBe, TIOJYyYECHUH U O€30MacHOM
WCIIOJIb30BAHUM  BAXXKHEHIIMX HEOPraHMYECKUX U  OPraHHUYECKUX

BCIIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUM,  YCTAaHABIMBATBL  UX  B3aWMOCBS3b,  HCIIOIb30BATh
COOTBETCTBYIOIIME TIOHATHSA IPU OINHMCAHMM COCTaBa, CTPOCHUA U

MPEBPALLICHUN OPraHUYECKUX COCTMHEHUIN

1.4

c(OpPMUPOBAHHOCTh YMEHUU MCIIOJIB30BATh XUMUYECKYI0 CHMBOJIUKY
JUISL COCTABJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaléHHOM) (OpMyJT OpraHMYeCKUX BELIECTB M  ypaBHEHHH
XUMHUYECKUX PEaKLNUi, U3rOTABINBATH MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEIIECTB I WUIFOCTPALMM UX XUMHUYECKOTO M IPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMUpOBAaHHOCT, ~ YMEHUW  YCTaHaBIMBATh  MPUHAJICKHOCTH
M3YUYEHHBIX OPraHMYECKUX BELIECTB IO KX COCTaBY U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpynme) coeauHeHHi (YTrJIeBOJOpOJIbI,
KHCIIOPOJ M a30TCOJEp Kalllhe COEAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHM), JaBaTh WM  Ha3BaHHS 10  CHUCTEMaTUYECKOU

HomeHknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHUS OINPEACIATh BUIBI XUMUYECCKOW CBSI3H B

OpraHUYeCKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIE)

1.6

ChopMUPOBaHHOCTh ~ YMEHHSI IPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHusl opranuueckux BemiectB A.M. ByTnepoBa anst oObscHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHUA MaCChl BCIICCTB

YrieBogoposl. Kucnoponconepxaniue u a30TCOJIepIKaINE

OpraHNu4YCCKUC COCANHCHUAA. BI)ICOKOMOJ'IGKy.]'IﬂpHBIe COCIUHCHUA

2.1

ChopmupoBaHHOCT, YMEHUN TNPUBOAUTH TpPUBHUAJIbHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKHUX BEILECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STUJICHIJIMKONb, TIULIEPUH, (eHod, (opManbIerus, aneTaabAerun,
MypaBbHHAs KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasl KHUCJIOTa, IJII0OKO3a, (PpPyKTO3a, Kpaxmal, LeJJIoso3a,

TJIUIIMH)

2.2

ChopmupoBaHHOCT, YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/I3I/I‘-I€CKI/IC U XUMHUYCCKUEC CBOﬁCTBa THUIINYHBIX HpeI[CTaBHTCHCP'I
pa3IMYHBIX KIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ITHUJICH,
MPOMWJICH, aleTuieH, OyrtaaweH-1,3, merwnOyramuen-1,3, OeH3zom,
METaHOJI, TAHOJ, STUICHIJIMKOIb, TJIMIEPHH, (CHON, areTaabIeTHl,
MypaBbUHas U YKCyCHas KHCJIOTBI, IVIFOKO3a, Kpaxmaj, LEJUII0JIO3a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

C(bOpMI/IpOBaHHOCTB YMCHUSA WIUIIOCTPUPOBATHL TCHCTUUYCCKYIO CBA3b
MCIKOY THUIIMYHBIMHA npeaACTaBUTCIIAIMU Ppas3INIHbIX KJIaCCOB
OpraHN4YCCKUX BCIICCTB YPaBHCHHUAMMN COOTBCTCTBYIOINX XUMUYCCKHUX

peaKIuii ¢ UCIOIBb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopmMupoBaHHOCTH yMEHUs XapaKTEpU30BaTh HUCTOYHMKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTH, MPUPOTHBIHN T'a3, Yroilb), CIOCOObI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepadboTKu

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIaJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MECTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJb3YEMBIX B XUMUU IIPU U3YUCHUU




BEIIECTB W XUMHUYECKUX SBICHUN (HAOMIOIEHHME, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAaHUS MJId NPUHATUS pEUIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTyallusiX, CBA3aHHBIX C BEIIECTBAMUA U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, yMEHMI COOMIOATh TpaBHJIa MOJB30BaHUS
XUMUYECKON TOCY0M ¥ J1abOopaTOpHBIM OOOPYIOBaHHEM, a TaKXKe
mpaBujia 06pameHH$1 C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIHUAMU

110 BBIIIOJTHCHHUIO na60paT0pHHx XUMHNYCCKHUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJHATH XUMHUYECKHUHA
HKCHEPUMEHT (IPEBpALCHUS OpPraHUYEeCKHX BEIIEeCTB IPU HarpeBaHuH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHMYECKHUX BEILECTB, JeHaTypauus O€JIKOB IpU HarpeBaHHH,
LIBETHBIE peaklUU OEIKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0e30macHOCTH MpH OOpallleHuH C BeleCTBAMU U J1a0OpaTOPHBIM
o0opyaoBaHuEM; NIPEACTABIIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3almucu ypaBHEHUH COOTBETCTBYIOLIUX

peakiuii 1 GopMyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHUI TIPOBOJIUTH BHIYHCICHUS M0 XUMHYECKUM
ypaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa peaklMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEaKI1H)

3.5

CdopmupoBaHHOCTH YMEHHUU KPUTHUYECKU aHaJIU3UPOBAThH
XUMHUYECKYI0 HHQOpPMAIMIO, MOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nH(popMmayu, cetb THTEpHET U pyrue)

3.6

CdhopmupoBaHHOCT, yMEHHU COOJNIOAATH MPaBWIA OIKOJIOTHUECKU
1eecoo0pa3Horo TMOBENEHUST B OBITY M TPYIOBOW JAEATEIHLHOCTH B
LEISIX COXPAaHEHHUS CBOETO 3J0POBbS M OKpPYXKAIOIIEH MHPUPOTHOM
Cpenbl, OCO3HABaTh OMACHOCTh BO3/ICHCTBHS HA JKUBBIE OpPraHU3MBI
ONpeIeIEHHBIX OPTraHUYECKUX BEHIECTB, TOHUMAs CMBICI MOKa3aTells
[NJAK (mpenenbHO AOMYCTUMOM  KOHLIEHTpAllMU), TMOSICHATH Ha
puMepax CrocoObl YMEHBIICHUS W TPEIOTBPAIICHHUS WX BPEIHOTO

BOS)IGfICTBI/IfI Ha OpraHuvs3M 4€JIOBCKa

11 KIIACC

Kon
MPOBEPAEMOro

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ILHON NPOrpaMMBbl CpelHero 001ero 00pa3oBaHus




pe3yJibTaTa

1

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHUH

1.1

Brnagenne cucrteMoil XMMHUYECKMX 3HAaHUW, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKa aTOMA, S-, p-, d-dIIEKTPOHHBIE OPOUTAII AaTOMOB,
HWOH, MOJIEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAUTMYECKass pemérka, THIBl XUMHYECKUX PEaKIui
(OKHCITUTENIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIAOTEPMHUYECKHE,
peakIi MOHHOTO OOMEHA), PacTBOp, SJICKTPOIUTHI, HEIIEKTPOJHTEHI,
AJIEKTPOJIUTUYECKAST ~ JTUCCOIMAIMSA, OKHCJIHMTENb, BOCCTAHOBUTEb,
CKOPOCTh XMMHUYECKON PEaKIuu, XUMUYECKOE PABHOBECHE); TCOPUU U
3aKOHBI (TEOpHUsl DJIEKTPOIUTHUECKON nucconuanmu, llepuoanueckuii
3akoH [I.M. MeHnneneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOJIOTUUCCKUE CBEJACHHS O CBOMCTBAX,
coCcTaBe, TIOJIyYeHHH W OE30MacHOM HCIOJB30BAHUN BaKHEHIIMX
HEOPTaHUYECKUX BEIISCTB B OBITY M MPAKTHYCCKOW JCATEITBHOCTH

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHHUH BBISBIATH XapaKTepHbIC TNPHU3HAKK U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M UX IPEBpALICHUH; BBIABIATH B3aMMOCBA3b XUMHUYECKHX
3HaHUHN c MOHATUSAMHU u IIPEACTABICHUAMU IpYTux

€CTCCTBCHHOHAYYHBIX IPCIAMETOB

1.3

BJIaI[CHI/Ie OCHOBHBIMHM MCTOAAaMHU HAYYHOI'O IIO3HAHUSA BCUICCTB H
XHUMHYECKHUX SIBJICHHUU (Ha6J’IIO,I[eHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MOJICITMPOBAHNE)

1.4

ChopmupoBaHHOCT, yYMEHHUN ONPEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHYECKHX JJIEMEHTOB B COCIWHEHUSX Pa3JIMIYHOTO
cOoCTaBa, BHUJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAsl,  HOHHAs,
MeTaJTn4yeckasi, BOAOPOIHAS) B COCIMHEHUSIX, TUI KPUCTAILTUIECKON
PEMIETKH KOHKPETHOTO BelllecTBa (aTOMHasl, MOJEKYJsIpHasi, WOHHas,

METaJUTUYECKas)

1.5

ChopmupoBaHHOCTh YMEHUN OINpPEAEIATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUI

1.6

CpopMUpPOBAaHHOCT, ~ YMEHHS  KJIAaCCH(UIHUPOBATH  XHUMHYECKHE
peaKiMy MO Pa3IUYHbIM MpPU3HAKAM (YHUCITY U COCTaBy pearupyroumx

BCIICCTB, TCIUIOBOMY 3(1)(beKTy pcakuuu, U3MCHCHHIO CTEIIeHEeH




OKHCJICHUSA 9JICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, Y4acTuro

KaTajmM3aTopa)

1.7

ChopmMHpoBaHHOCTh YMEHUH  COCTABJIATH YpPaBHEHHUS peakUuil
pPa3JIMYHBIX TUIIOB, IIOJHBIE M COKpALIEHHBIE YPAaBHEHUs pPEaKLUU
HMOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH pPeaKLUul HIyT

IO KOHIIa

1.8

ChopmupoBaHHOCTP YMEHUHN MPOBOJUTH PEAKIUU, MOATBEPIKIAIOIINE
KA4eCTBEHHBIM COCTAB  PA3JMYHBIX HEOPTraHWYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IMyTEM HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

1.9

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTh OKUCIHTEIILHO-
BOCCTaHOBUTEIIbHBIX peaxuuii [IOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PEaKIHiA

1.10

ChopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peakly OT pa3IudHbIX (DaKTOPOB

ChopmupoBaHHOCTE yMEHHMH  OOBSACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBHCHUMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunun Jle Hlatense)

OO01mmast 1 HeoOpraHUYeCcKask XUMHUS

2.1

ChopmupoBaHHOCT, YMEHUN pacKpbiBaTh CMBICT llepuoamueckoro
3aKOHa JI.. Menneneena " JIIEMOHCTPUPOBATH €ro
CHUCTEMAaTHU3UPYIOIIYIO,  OOBSCHUTEIBHYHDO M  IPOTHOCTHYECKYIO

byHKIIN

2.2

CdopMHUpOBaHHOCTH YMEHUN XapaKTEPU30BaTh FJICKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3jeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctemMbl xuMuueckux daemeHToB J[.M. MeHneneeBa, HCHOIb3ys
MOHATUSA «S-, p-, d-dJIEKTPOHHBIC OpPOUTATN», «IHEPIEeTHYCCKUE
YPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MEHEHUS  CBOWCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U Tpynnam

[Tepuonnueckont cucremsl xumuueckux 3neMeHToB .M. Menneneesa
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ChopMupoBaHHOCTh yYMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHMUYECKHE CBOMCTBA HEOPIaHUUYECKUX BELIECTB PA3INMYHBIX KJIACCOB,
MNOJATBEPXkKaTh  CYLIECTBOBAHHME  TE€HETHMYECKOW  CBSI3M  MEXIY
HEOpraHMYeCKUMH  BELIECTBAMHM  C  IIOMOIIBIO  ypaBHEHUU

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN
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ChopmupoBaHHOCT, ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIECKHOCTh

HEOPraHWYECKUX BEUIECTB II0 MX COCTaBY K ONPEACIIEHHOMY KIIACCy




(rpymnme) coeaMHEHUN (MPOCThIE BELIECTBA — METAJUIBI U HEMETALIbI,

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

2.5

CpopMUpOBaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYI0 CUMBOJIHUKY
JUIS  COCTaBlieHUST (OpMYyNl BEIIECTB W YpPaBHEHUN XUMHUYECKUX
peakuuii, cuctemarunyeckyto HomeHknarypy (IUPAC) u TpuBmuanbHbie
Ha3BaHMS OTJENbHBIX HEOPraHMYECKHUX BeleCTB (yrapHblii ras,
YIJIEKHCIIBIA Ta3, aMMHUaK, rameéHas HM3BECTb, HeraméHas HW3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yYMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHMYECKHE CBOMCTBA HEOPIaHUUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB,
MOJATBEPXkKaTh  CYLIECTBOBAHHE  TIE€HETHMYECKOW  CBSI3M  MEXIY
HEOpraHMYEeCKUMU  BELIECTBAMHM  C  IIOMOIIBIO  ypaBHEHUU

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIIUN

2.7

CdopmupoBaHHOCTh YMEHUI IIAHUPOBATh U BBIIOJIHATH XUMUYECKUI
9KCIEPUMEHT (pa3jloKEHHE IIEpOKCUIAa BOAOpPOJAa B MPUCYTCTBUU
KaTaJliu3aTopa, ONpENeJICHUE Cpeabl PacCTBOPOB BEUIECTB € MOMOIIbIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pPAa3iIMYHbIX (PAKTOPOB Ha
CKOpPOCTb ~XMMHYECKOH peaklMM, peakuud HOHHOIOo OOMeEHa,
KaueCTBEHHBIC PEaKMu Ha Cylnb(dar-, KapOOHAT- U XJIOPHUI-aHHUOHBI, HA
KaTUOH aMMOHMS, PELIEHHWE SKCIEPUMEHTAIbHBIX 3a/ad IO TeMaM
«Metamne» u «HemeTanabl») B COOTBETCTBUU C MpPaBUJIAMU TEXHUKHU
0€30macHOCTH TpH OOpalIeHWH C BEIIeCTBAMH M JIa0OPaTOPHBIM
000pyZI0BaHUEM; IIPEJICTaBIISTh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (QOpME 3amucu YpaBHEHUN COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATh BHIBOJBI HA OCHOBE ATHUX PE3YIHTATOB

2.8

ChopmupoBaHHOCT, yMEHHMI CcOOMIOAATh TpaBWiIa TMOJIb30BAaHUS
XUMUYECKON TOCY/I0OM M J1abopaTopHBIM OOOpYJOBaHUEM, a TaK¥Ke
mpaBmiia 0OpalIeHus ¢ BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSIMU

110 BBIITIOJTHCHHUIO HaGOpaTOpHHX XHUMHUYCCKHUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHHMHM  XapaKTepU30BaTh  XHMHUYECKHE
IIPOLIECCHI, JIEKAIIUe B OCHOBE NPOMBIIIJICHHOTO MOJIY4YEHUs! CEepHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH NpEACTaBIECHUN 00
O0mMX HAy4YHBIX MPHUHIUNAX ©  OKOJOTHYECKUX  Mpodiemax

XUMHYCCKOI'O IMMPONU3BOACTBA

XUMUS U )KU3Hb. PacuéTnl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTABISIONIEH

€CTECTBEHHOHAYYHOW KapTUHBI MHpa, DPOJIM XUMUU B [O3HAHUU




SIBJICHUH TPUPOABI, B (OPMHUPOBAHHHM MBIIIJICHUS W KYJbTYPHI
JTUYHOCTH, €€ (YHKIMOHATHHOW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHusT TPAKTUYECKUX 3a7ad M IKOJOTUYECKH OOOCHOBAHHOTO

OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM cpejie

3.2

CdopmupoBaHHOCTH yMEHUMI KPUTHUYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMAILUIO, MOIYy4aeMyl0 HU3 PpPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUU, ceTh VIHTEpHET U IpyTHe)
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ChopmupoBaHHOCT, yMEHMH COONMIOJATh TpPaBUA DKOJIOTUYECKU
1eJIeCO00pa3HOr0 TMOBENEHUsI B OBITY M TPYIOBOH JEATEILHOCTH B
LEeISIX COXPAaHEHHUs CBOETO 3/0pOBbS U OKpY’KaoLIeH NpUPOIHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTh BO3JICUCTBHSI HA JKUBBIE OpPraHU3MBbI
onpeAenéHHBIX BEIECTB, MOHUMas cMbIch nokasarens 11K, moscHaTh
Ha MpUMepax crnocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS UX BPEAHOTO

BOSI[GﬁCTBHSI Ha OpraHu3M 4CJI0BCKa

3.5

CdopmMupoBaHHOCTH YMEHUH MPOBOJIUTH BBIYUCIICHUS c
MCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJIsl BEIECTBA B PacTBOPE»,
O00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKUX PEAKIHUAX, MAaCChI
BEIIIECTBAa WK 00BEMA Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Wik 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEIUIOBOTO d((deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl

BCIICCTB, MPCBPAILLICHUA U COXPAHCHUA SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT copepKAHUA

1

TeopeTrueckre OCHOBBI OPraHUYECKON XUMHUU

1.1

[Ipenmer opraHnueckoM XMMHHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHHUE B
MOJYYEHUU HOBBIX BEIIECTB M MaTepUANIOB. Teopusi CTPOEHUS OpPraHUYECKUX

coequHennii A.M. byTtiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CtpykTypHble (OpPMYJIbl OpPraHMYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHs.
XumHueckasi CBs3b B OPraHUMYECKUX COCIMHEHMSX — OJMHApHbIE M KpaTHBIE

cs3u. [IpencrasieHne o KiraccuuKaIy OPraHUIeCKIX BEIICCTB

1.3

Homenknatypa opraHMyeckux COeIMHEHUHN (chcTeMaTHYecKasl)) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX HpeI[CTaBI/ITeJIGf/'I KJIaCCOB OPraHNYCCKUX BCHICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psifl. MeTaH U 3TaH — npocTeiiine
NPEJCTaBUTENIN QAJIKAHOB: (U3MYECKHE M XUMHYECKHUE CBOWCTBA (peakiuu

3aMCIICHHUA U FOpeHI/Iﬂ), HaXO0KACHUEC B IPUPOAC, IOJTYYCHUEC U IIPUMCHCHHUC

2.2

ANKeHBI: cOoCTaB u CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJIECH U MPOMNMUJICH —
HpOCTCfIH.IPIC npeaACTaBUTCIIN AJIKCHOB! (1)I/ISI/I‘IGCKI/IC A XUMHYECKHE CBOMCTBA
(peaKIlI/II/I THAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THApAaTalllHd, OKUCICHUA U

HOJII/IMepI/I3aI_[I/II/I), IMMOJIY4YCHHEC U ITPUMCHCHUC
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Anxanuensl: OyrtamueHn-1,3 u MetwiOyraaueH-1,3: cTpoeHue, BaKHEHIINeE
XMMHMUYECKHE CBOMCTBA (peakuus noiaumepusanuu). Ilomyuenne cuHTETHUECKOTO

Kay4dyKa U pC3HUHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALETHIIEH —
NPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB:! COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUYECKHE CBOWCTBA (peakUny TUAPUPOBAHUS, TaJOreHUPOBAHUS, THIpaTalluu,

TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE

2.5

Apensl. benszon: coctaB, CcTpoeHHE, (QU3NYECKHE U XUMHUYECKHE CBOWCTBa
(peakuuy rajgoreHMpoBaHMs U HUTPOBAHU), IIOJYyUYEHUE U IPUMEHEHHE. Toiyou:
COCTaB, CTpoeHHe, (u3NYecKMe M  XUMHMYECKHEe CBOMCTBa  (peakuuu
raJJOTEHUPOBAHUSI M HUTPOBAHMA), IMOJIy4YEHHE M IpUMEHEHHE. TOKCHYHOCTh
ApCHOB. T'eneTnyeckas CBSI3b MCXKAY YIJICBOAOpOJaMH, IPHUHALJIC)KAIIUMU K

Ppa3jIMYHbIM Kj1acCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIIeBo0po0B. [Ipupoanblii ra3 u nomyTHsle HE(TAHBIE




ra3el. Hedtp 1 e€ mpoucxoxnenne. CriocoObl mepepabOTKu HEPTH: MeperoHka,
KPEKUHT (TePMHUYECKHUH, KaTaluTH4ecKuil), muposuns. IIpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €r0 nepepadoTKu

Kncnoponcoz[epn(aume OpraHn4YCCKHUC COCINHCHUA

3.1

[IpenenbHBIC OTHOATOMHBIC CTUPTHL. METaHOJ M ATaHOJI: CTpOSHHUE, PU3HIECKUE
A XUMHYECKHE CBOMCTBa  (peakiuu C aKTUBHBIMU MeTaJlJIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), TMpPUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIAaMU COUPTOB. JI€MCTBUE METAaHOJa M ATAaHOJA HAa OPraHW3M YeJOBEKa.
MHOr0aTOMHBIE CITIUPTHI. DTUIICHTIIMKOJIb U TJIIUIEPHH: CTPOCHUE, (DU3UIECKUE U
XUMUYECKAE CBOWCTBA (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJlIaMH,
KaueCTBEHHasl peakiusi Ha MHOI0AaTOMHbIE CrUpThI). JleiicTBue Ha oOpraHu3m

YCIOBCKaA. HpI/IMeHeHI/Ie TJIMICPUHA U OTUJIICHIJIUKOJIA

3.2

@deHon:  CTpPOCHHE MOJICKYJBI, (U3MUECKHWe W XHMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dhenona
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AJ'ILI[GFI/II[LI 1 KCTOHBI. (DopMaan[emL[, aleTaJIbACTUA: CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA M BOCCTAHOBJICHHA, KAYCCTBCHHBIC

peaxkiuun), MoJiy4eHue u NpuMeHeHHe

3.4

OZHOOCHOBHBIE TIpeZeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKHe U XMMUUECKHE CBOMCTBA (CBOWCTBA, OOLIME [
Kjlacca KHUCJIOT, peakius dSTepuuKaliu), TMOIyYeHHe | IMPUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX

KHUCIOT. Mblia KaK COJIM BBICIITHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC HCI)’ICTBHG

3.5

CrnoxHble 3GUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpONH3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas posib

KHPOB

3.6

VYrneBoabl: cocTaB, Kilaccu(ukaus yrieBoaoB (MOHO-, M- U TOJHCAXapUJIbI).
['moko3a — mpocTedImii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
du3nueckre 1 XUMHUYECKUE CBOIcTBa (B3aumoeiictue ¢ rugpokcuaom meau(Il),
OKHCJICHHE aMMHA4YHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTaHoBiIeHHE,
OpO’KeHHE TIJIOKO3bl), HAXOKJIEHHE B MPUPOJE, NPUMEHEHHE, OuojJormyeckas
poiab. @otocunTe3. PpyKTO3a KaK M30MEP INIOKO3bl. Kpaxman u nesmionos3a Kak
npupoaHbie nosmMmepbl. CTpoeHHe Kpaxmana W 1eiunrono3sl. dusnueckue u

XUMHUYECKHE CBOIMCTBA Kpaxmaia (THUIpOJIn3, KaUeCTBEHHAs PeaKkius C HOJA0M)

A3oTcojiepKaIie OpraHuIecKie COeTHHECHUS

4.1

AMMHOKHCIOTEI KakK aM(bOTCpHBIe OpPraHu4€CKUC COCINHCHUS. du3nyeckue

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpUMepe TiuiuHa). buonormdeckoe




3HAYCHHUEC aMHUHOKUCIIOT. Hel'ITI/II[I)I
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benkn kak mpupoaHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OENKOB. XWMHUYECKHE CBOMCTBA OEIIKOB:

THJIPOJIN3, ICHATYypallvsl, KAYEeCTBCHHBIE pEeaKIUy Ha OeTKu

BBICOKOMOIEKYIISIPHBIE COCITMHEHNS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIVHCHMIA: MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL NTOJIMMEpPU3allun, CPCAHASA MOJICKYJIAPpHAA
macca. OCHOBHEIC METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ -

noJIMmMeEpur3anunsa U IMOJMKOHICHCAI A
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OKCIEpPUMEHTAIbHBIE METOJIBl M3YyYEHHsI BEIIECTB W MX MPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3LaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyKa U PC3UHLL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XuMuyeckuil aaemMeHT. AToM. Snpo aToma, U30TONbI. DIEKTPOHHAs 00O0JIOUKA.
DHepreTuveckre YpoBHU, IOTYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DJIEMEHTEHI.
OcoOeHHOCTH pacIpe/ie/IeHUs] JIEKTPOHOB 110 OpOUTANISIM B aToMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpALHsI aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuoguyeckas cucrema XuMHIeckux sneMenToB J1.1.
MenneneeBa. CBs3p mnepuogUYecKOro 3akoHa u [lepumoamueckoil cuUCTEMBI
XumMudeckux 3yeMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
00pa3yeMbIX MMM TPOCTHIX M CJIOXKHBIX BEIIECTB MO TPyHIaM M TEPHOIAM.

3HaueHue NEPUOANICCKOIr0 3aKOHA B pa3BUTHUHU HAYKHU

1.3

Ctpoenne BemiecTBa. XHMHUYECKash CBA3b. BHIBl XHUMHUYECKOW  CBSI3M
(koBajieHTHAs HEMOJISIpHAsT M TOJSpHAs, HOHHAs, MeTandeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHuUsl KOBAJICHTHOW XUMHYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-AKLIETITOPHBIN). BogopoaHas cBs3b

1.4

BaneHnTHOCTD. 9J'ICKTpOOTpI/ILIaTeJ'IBHOCTL. CreneHb OKHUCIICHUS

1.5

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BeIIECTBA. THIMBl KPUCTAUINYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA
BEIIECTB OT THIA KpHUCTAUIMYECKOM pemérku. lloHsaTHe 0 AucCnepcHBIX

cucrtemax. VcTuHHBIE U KOJUIOUAHBIC PAaCTBOPHI. MaccoBas J0JIs1 BC€IICCTBA B




pacTtBope

1.6

Kinaccudukanmst Heopranmaeckux coemrnHeHnii. HoMeHkatypa HeopraHu4ecKux

BEILIECTB

1.7

XuMuueckas peaKmus. Knaccudukanus XUMHUYECKUX peakuuii B
HEOPTraHWYECKOW M OPTaHMYECKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,

3dKOH COXpaHCHHA U MPEBPALICHUA DHCPIUU TPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTB pcaKknuu, €€ 3aBUCHMOCTbD OT PAa3JINIHBIX (I)aKTopOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosiHue Xxumuueckoro papHoBecus. [Ipunnun Jle [llatense

1.10

SHCKTPOJ'H/ITI/I‘-ICCKEUI Jucconranus. CullbHBIE U cja0ble SJICKTPOJIUTHI. Cpez[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIA, HeﬁTpaanaﬂ, mejIoyHas. PeaKI_II/II/I HOHHOI'O

oOmeHa

1.11

OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHEIC pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenne HemeramuioB B lleproandeckoil cucreMe XMMUYECKUX
anemenToB J[.MI. MenzaeneeBa 1 0COOEHHOCTU CTpPOEHUS aTOMOB. Pusnyeckue

CBOMCTBA HEMETAJLJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAJJIOB (Ha IpUMEPEC KUCJI0pOoda, CEPLI,

dbocdopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHWIIMX HEMETALIOB (TaJOrCHOB, CEpbl, a30Ta,
dbochopa, yrieponsa W KpEeMHHUA) U HX  COEAUMHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHui). [lpuMenenue

Ba)KHEHIIIMX HEMETAIJIOB U MX COCIUHEHUI
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Meramnsl. Ilonoxenue meramioB B Ilepuogudeckon cucreMe XUMHUYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS HJIEKTPOHHBIX 000JI0UEK
aToMoB MetauioB. O0uye ¢pusznyeckue cBoicTBa MeTauioB. CIlIaBbl METAJIIOB.

DNEKTPOXUMHUUECKHUN Psijl HAIIPSDKEHUH METaJlJIoB
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XYWMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJIMA, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, >K€JIe30, MEeIb) M UX coenuHeHuit. OOmme

CIIOCOOBI MOJIy4YCHHUA MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJ1JIOB B 6LITy U TCXHHUKC

2.5

I'enetnueckas CBI3b HCOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAINUX K PA3TIUIHBIM

Ki1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOJIOFI/I‘{6CKOI>'I, BHCPTCTHHCCKOﬁ U THIIEBOH
6630HaCHOCTI/I, Pa3BUTHUH MCIUINHLI. ITousarue o HaY4YHbBIX MCTOAAaX ITO3HAHUSA

BEIIECTB U XUMHYECKHX PEaKIUI

3.2

[IpencraBiaenust 06 OOIIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJIYYEHUS




BOXHEHIIMX BemecTB. YenoBEeK B MUpPE BEUIECTB MU MATEPHAJIOB: Ba)KHEUIIHNE
CTPOUTENBHBIE MaTEpHalbl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepualibl Uil JIEKTPOHUKH, HAHOMATEpHUANIbl, OPraHUYECKHE U

MUHEpAJIbHBIEC y100peHUs
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XuMHsg ¥ 30pOBbE YENOBEKa: IMpaBHJIa HUCHOJIB30BAaHUS JIEKAPCTBEHHBIX
[IpernapaToB, MpaBuiia 6€30MacHOr0 UCIIOIb30BaHUS IPENapaToB OBITOBOM XUMUU

B [IOBCEIHEBHOMU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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