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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero oobimero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepabHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHON 00pa30BaTENbHON NTPOrpaMMBbl CpeAHEro OOIIero oOpa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «Crtparerun pa3BUTHS BocnuTaHud B Poccuiickoitl
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOLIMM 3TallOM peaju3aludd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusd. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJl0OBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHero o0IIero o0pa3zoBaHus CPeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpENESICHbl B
mporpaMme MO0 XHMUHM C YYETOM CHenu(PUKA HAyKH XUMHUH, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlmMX 1efaed MW MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT 0coOyr poJib B
COBPEMEHHOW IMBMIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.



TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMU HAyKamH, XMMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmectBa. CoBpeMeHHass XMMHA KakK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJCHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
o0pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs»), OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKkon Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» c@opMupoBaHa B MpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPraHUYEeCKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlIeHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckor XUMHUH IIOJIYy4YarOT pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeaMeTe «XuMHus» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0Ias M HeopraHuyeckas
XUMHSD) 00yYaromMMcs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAX U NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jomnosHsercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMHU COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHMMAHUIO B3aWMOCBSI3U XHMHH C
JpYTMMHM HayKaMH{, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dopmHpoBaHrEe y OOy4YalOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHUS
¢unocockux uAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJAHBIX SIBJICHUW IyTEM OSKCIEPUMEHTA M
pelIeHUs] MPOTUBOPEYMII MEXKIYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OOy4YaronMXcsi MPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUSI M TMOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUH, HMEIOIMX 0a30Boe 3HAaYCHHE IS
pa3IMuYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a H
00paboTku nHpOpMAaLIK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTtuke mnpenonaBaHMs XMMHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, TP OMPEICTICHUH
COJIep>KaTeJIbHOM XapaKTePUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOAMYECKOW TOYKHM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IEISIMU W3Y4YEHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHWE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMSI
BCIIECTB M XUMHUYCCKUX pEaKIHi, HEOOXOAMMBIX [JI TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TIPaBHI
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPOorpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoBanus. CerogHs B
NPETNoJlaBaHNM  XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0O0IIEO00Pa30BaTEIbHON OpraHMU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh crocobaMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUU M NMPUMCEHEHHUS WX B PEANTbHOU >KU3HU
JUTSL pETIIeHUs TTPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUHM TpeaMera «XHUMHS» JIOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKUE LIETU U 33]a4H, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTCIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHHEe y OOYYArOIMIUXCS  KJIFOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAJIbHOE 3HAYCHUE JUISI PA3IMYHBIX BHUIOB
NeSATeTLHOCTH: PEIIeHHs MpoOJeM, MoucKa, aHamu3a U 00paboTKu MH(POpPMAIIUH,
HEOOXOJUMBIX IS TIPUOOPETEHUsSI OMbITa JCATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TakkKe i1 OIEHKH C TIO3UIUi
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOIINXCs: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOpETaTh HOBBIE
3HaHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy OOy4aroumxcs YOEXKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XUMHUH, €€ BAXKHOM POJHM B PEHICHHH TI00AIBHBIX MpoOiieM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHHs OIbITa
WCTIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM Il MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON o0sacTh «EcTecTBeHHO-HayUYHbIE
IpEeIMETHD).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI05keHUs. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYECKUX BemecTB. [omonorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJMHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO0 OPTaHUYECKHUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Mertan u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHUs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBA
(peakuuMu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCJIEHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINAH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHHe, pU3NYECKUE U XMMHMUYECKHUE CBOICTBa
(peakiuu rajoreHMpOBaHHUSI U HUTPOBAHUS), MIOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoenue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue U npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAAICKALUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepadOTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YecKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KamMeHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMacC, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hedptp» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE dTUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIUN).

Kucsiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue M XHMMUYECKHE CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJOopoaHbIE CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OJTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHas peaKlMsi Ha MHOroaTOMHbIe crupThbl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

®deHoJ: CTPOCHHE MOJEKYJbl, (PU3NYEeCKHUe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEeaKIUU OKHUCIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUecKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, Peakiysl 3Tepu(pHUKaliu), MOJTy4eHHe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KiacCUUKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYNbI, (U3NYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. PotocuHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmania (THAPOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W ONHCAHWE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KauE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKON peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAaKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusznueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIC peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUS]

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLNN, CPEAHIS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHUE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannsannst MEeXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJb30BAaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOMIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHsl, aHaJN3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BewlecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYPCHI.

TexHOonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMHHU

XuMUYecKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTUYeCcKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepnoguyeckoil cucTeMbl
xumudeckux aneMeHToB JI. M. MeHpneneeBa ¢ COBpEMEHHOU TEOpPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIHIECTB IO TpyNIaM M IEpHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbl XHMHUYECKON CBSI3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTh. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJIIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PAcCTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECTMHEHU M. Howmenknarypa
HEOPraHUYECKHX BeIIECTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OPraHWYECKON XHWMHH. 3aKOH COXPAHEHHS MACChl BEIIECTB,
3aKOH COXPAaHEHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIe U cladblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XxuMudeckux sjaeMmentos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCH 1A
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUiA, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACU€Thl C HCIOJB30BAHUEM IIOHATHS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuoaumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M WX  COCOWHEHUN  (OKCHUIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHUM.



Merannel. Ilonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTauioB. OOmue guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HANIPSYKEHUI METaJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEWINMX METAJUIOB (HATPUHM, KaJlWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyueHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3YYeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aUMOEHCTBUE TUJIPOKCHIA AIIOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKI[MU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BellecTBa MU 00bEMA ra3oB MO HU3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OeCrieYeHUM 3KOJIOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualibl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUalbl, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yIa0OpeHwusl.

XuMmus W 3J0pOBbE YEJIOBEKA: IpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B NOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBs3ed TpW  HM3ydYeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaKk W TIOHSATUM, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBINH (DaKT, rUmoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBl, TOPHBIC MOPOJIBI, TOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
peCypCBhlI.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OOIIero
00pa30BaHMsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YyUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIECHUN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOUIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pEe3yJabTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaJaMUd POCCUHCKOrO TPaKJAHCKOro OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMAaMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIMO3HAaHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATENILHOM UM TNPAKTUYECKON JAESTENbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN Yy4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HaMEpPEHHUS, JIOTHUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3JIMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOLECCY TBOPUYECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM M IOCIEIYIOLIEM
aHaJin3e UHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHWE IOCJIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEILHOCTH,

NOHUMAaHUSl UEHHOCTH NPaBWJI HMHIUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKON
NeATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  APYIHMX BHJAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HAaNpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHHUIO MPodeccruil pa3aTuyHoro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied MNpopeccuu W peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10TrN4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MJIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MpOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIb30BAHUSA JOCTHXKEHUNW XUMHH  JUIS
pelIeHus. BOIPOCOB PAlMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEd  OKPYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKPYKArOIeM MHUpPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUHU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYPHI, PEIIEHUN TI00ATBHBIX MPOOIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 0OCCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMpEephIBHOMY  O0Opa3oBaHUIO W
caMo00pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TpyJa B pa3iMyHbIX chepax npodhecCuoHAITbHOM
NESATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydYaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIe MOHSATHUS, OTpakKarolue
[[EJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEUUPUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBHs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIMIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBianenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MpoOJEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU MJi KJIACCU(PUKAIIMU BEIIECTB H
XUMUYECKUX PEaKIIii;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKuuii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOCKTHOU
JEATEeIIbHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3InyHBIX
METOJI0B TTO3HAHMUSI.

3) pabora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIUYHBIX HCTOYHHMKAX WHPoOpMau (HAy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIM S3bIK B KayecTBE CpeAcTBa Hpu pabdoTe ¢
XUMHUYECKON HHpOpManueil: NpUMEHATh MEXNpeAMETHble ((pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgilajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAaeMOM TEMBI B XOJ€ qUaJIOra U/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IEATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NP BBINOJIHEHUN
XUMHUYECKOT0 3KCIEpPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poeKkTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYXXJICHUSI 1 00MEHAa MHCHHUSIMH.

OBiaieHHe YHMBEPCAJIbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh NpearaéMblid alropuT™ ACHCTBUN Npu
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TMOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaJHM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



npuponbl, B (HOPMHUPOBAHMM MBIIUIGHUA H  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEHICHUS MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMUMHYECKHI 3JIEMEHT, aToM, JJEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpaliéHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIEPOIHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukai, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIIMEe COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYUHHOCTA U CUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEUIIUX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COEAMHEHU;

Cc()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMyll OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYEeCKUX BEUIECTB JUISl MJUTFOCTPALMH HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(pOPMUPOBAHHOCTh YMEHUM YyCTaHaBIUBaTh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOEHUID K OIpPEACIEHHOMY
KJIAcCy/Tpynne COoeqUHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTanbIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCTIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJTI0JI03a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOXKCHUSI TEOPUU CTPOCHHUS
opranunueckux BemiectB A. M. bytiepoBa jy1si 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalleTUJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON], ITAHOJ, STUJICHTJIMKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIJIOTHI, TJIIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIM Ta3, Yyrojib), CIOCOOBI HX TMEepepaboOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 M3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOItoJeHue, U3MEPEHHE, SKCIIEPUMEHT, MOACIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM O00OpYJAOBaHUEM, a TaK)Ke MpaBwia OoOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEBaHUH, OJTyUEHUE
ATUJIEHA U W3YYCHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMHU OPTaHUYECKUX
BCIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBON NEATCILHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OMMAacCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIMPENCIEHHBIX OPTaHUYECKHIX
BEIeCTB, TOHUMasi cMbIca Tokazatens IIJIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SBIICHUIA;

JUIS CIIETIBIX W CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYypbl JIMYHOCTH, €&
(G YHKITMOHAIBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUs MPaKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAralOIIMe TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJIUTUYECKAST JTUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YeHHUH M 0€30MMaCHOM HCTOJb30BAaHUM BAXKHEHIITUX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U IPAKTUYCCKOM IESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUI BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA IPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (GOpMyJd BEIIECTB M  YPAaBHEHHM  XMMHUYECKHUX  pEaKIui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPECIISTh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCIAUHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (IIPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICII MIEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux anemeHToB [[. M. MeHneneeBa, MCHOJIB3ys TOHATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMUMHYECKUX DJIEMEHTOB U UX COEAUHEHUN
0 nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(PUIHUPOBATH XUMHUYECKHE PEAKIUH I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTEMEHEW OKHCIICHHS 2JIEMEHTOB, OOpaTUMOCTH
pEeaKlny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YUYUThIBAs
YCJOBHUS, ITPU KOTOPBIX 3TU PEAKLIMHU UAYT 10 KOHIIA,;



C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiictBus (npunHuun Jle Illatense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOUIMX B peakLUU
BELIECTB, TEIJIOBOro 3¢ (dexkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0IaTh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh U BBINOJHATh XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEHUEe MEepPOKCHIa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENIEHUE CpEeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peaklivu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHNUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NOPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOrO JKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKAaLWH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBON NEATCILHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOCOObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB U
XUMHYCECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHIANIMX OOYyYaroONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenI
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COCIMHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrIeBOAOPOIbI — aJKaHbI 2
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 6 |
aJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Paszgen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 |
Cnoxubie 3¢upbl
3.3 VYrinesoasl 3 1




Hroro no pazneny

Pasznen 4. A3oTconepxkaimye OpraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCHOTHL. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeIUHEHHUSA

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




11 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie Ilpakruyeckue (itpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIECTB
1.3 XUMHUYECKUE PeaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heopranmyeckasi XuMust
2.1 Meraibl 6 1
2.2 Hewmeranisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTAHMYECKUX )
’ BEILIECTB
Hroro no pazneny 17
Paszgea 3. Xumus u Ku3Hb
3.1 XuUMuS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpenMeTt opraHnyecko XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUs OpraHUYECKUX

coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE

ITIOJIOKCHU A

[IpencraBnenne o knaccudpurkanum
opranuveckux Bemiects. HomeHkmarypa

(CI/ICTeMaTI/I‘leCKaSI) " TPUBHUAJIbHBIC HA3BAHU A

OpTraHUYC€CKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — NpoCTEUIINE
MPEICTaBUTENN AJTKAHOB

AJNKeHBI: cocTaB U CTPOCHUC, CBOMCTBaA

OTWIIEH U NPONMIIEH — MPOCTEMIINE
MPEJICTAaBUTENN ATKEHOB

[IpakTuueckast padora Ne 1. «[lomyuenue
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue
CUHTETHUYECKOTO KayuyKa U pEe3HHbI




AJIKHHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psill. ALIETUIIEH —
MPOCTEUIIINIA MPEICTABUTEIb AIKHHOB

1 Brpluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHOB

13 I'eneTnyeckas CBS3b yIiI€BOJOPOAOB,
IIPUHAUICKANIMX K Pa3IMYHbIM KJlaccaM
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTH U MPOIYKTHI €€ TIepepadoTKu
[TpuponHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIe 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BosopoaHas cBs3b

18 MHoOroaToMHbI€ CIUPTHI: STUIIECHTIIUKOIIb U
[JIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKHE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbACTUT U alleTaIbACTU/I.
AueroH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHas

22 [IpakTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTCapI/IHOBaH n OJICMHOBas1 KMCJIOThI, KaK

23 MPEJICTAaBUTENIN BBICIINX KaPOOHOBBIX KHCIIOT

24 Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX
3¢hupoB

26 Kupbr: tunponus, npuMeHEHHE,
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIu.

27 Bakneiimue npenctaBuTeNN: IIH0K03a,
bpykTo3a, caxaposa

)3 Kpaxman u niemutono3a kak mpupoaHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoacoaepxaiiyue opraHn4ecKue
COEJTMHEHUS»

30 AMWHBI: METHJIAMUH U aHWJIMH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OPraHUYeCKHE COCIUHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumb

0 benku xak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

13 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUN

34 OCHOBHBIE METO/JIbI CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COCIUHEHUH.




[ImacTmacchl, kKaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalusi aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUE CTPOCHUSI aTOMOB

KoangecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHECHUH I10
rpyIIaM U nepuoaam. 3HauyeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTHHU HAyKH

Crpoenue BeriecTBa. XUMUYECKasi CBS3b, €€

BUABI; MCXaHHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,[[OpOI[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsTne 0 nUcnepCHBIX cucTeMax. IcTUHHBIE
Y KOJUTOMHBIE pacTBOPBL. MaccoBas 10s
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeANHEHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3THMIHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKux peakiuui B
HEOPraHWYEeCKON U OPraHU4eCKON XMUMUHU.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALCHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

CkopocTtb peakiun. OOpaTuMbie peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTrueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

OnekTponuTrdeckas auccounanus. Ilonstue o
BOJIopoJiHOM Tokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
[TonsiTrie 006 AMEKTPOIM3€E PACIIIaBOB U
pacTBOpPOB coseit

KoHnTtponbHas paboTa mo pazaeny
«TeopeTnueckre OCHOBBI XUMUM

14

Mertamibl, ux nosnoxkenue B [leprnoanueckoit
cucTeMe XUMUYecKux aiementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKne CBOUCTBa
METAJIJIOB




CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PST

15 HaNpsHKEHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METaJIJIOB

16 (HaTpuii, KM, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XpOoMa, MEJU U UX
COCIMHEHUN

18 XUMHUYeCKHEe CBOMCTBA IIUHKA, JKeJie3a U UX
COCIMHEHUN
[IpakTuyeckas padora Ne 2. "Pemenune

19 JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
«MeTtaiuiei»"
Hewmeramnsl, ux nonoxxenue B [leproanueckoi

20 CHUCTeME XUMUYECKuX demMeHToB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nyecKkue CBONCTBA HEMETAILIIOB.

21 AnnoTponust HeMeTaJuIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

” XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COE€IUHEHUI

” XuMHYecKue cBocTBa a30Ta, pocodpa u ux
COECTUHEHUN

24 XUMHUECKUE CBOMCTBA yIiepo/ia, KpEMHUS U
UX COCOUHEHUU

)5 [IprMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COE€IUHEHHI

%6 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110

TeMe «HemeTtamnmbely. BerauciaeHus mo




YpPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1
"HemeTtaist"»

)3 KonrtponbHas padora no remam «MeTtamisl» U 1
«Hewmeramnbi»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHn4eckue OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas |
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 HSHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTUU MEIUIMHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 MIPUHIUIIAX IPOMBIILIEHHOTO MTOIYYeHUS 1
Ba)XHEUIIINX BEIIECTB

33 YennoBek B MUPE BELIECTB U MAaTEPUAIIOB 1

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE

obmectBo «M3narenscTBo «lIpocBerienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Metonunueckoe nmocodue k yueOHukam 6azoBoro ypoBHs st 10—11 kimaccos

KOJUIEKTHBA aBTOPOB 1o pykoBoAcTBOM npod. O. C. ['aGpuensna.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET
https://infourok.ru/

https://uchi.ru/






