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bapnaya 2024



HOACHUTEJBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeOboOBaHUN K pe3ybTaTaMm
ocBoeHUsl (enepanbHON 00pa30BaTENbHON MPOrpaMMBl  CpPEeIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbIXx B DepepaabHOM
rocyjiapctBeHHOM obOpazoBarenbHoM ctanaapre COO, ¢ yuérom Kouueniuu
npernojaBaHus  yd4eOHOTro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaAMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccmiickon ®enepaumu Ha 1nepuonx go 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMBbI M0 XUMHUH, K ONPEICTICHUIO
oOmel crpateru OOy4YeHHs, BOCHHUTAHUS U Pa3BUTHS OOyYaronIuxcs
cpeacTBamMu ydeOHOro mpeamera «Xumus» mist 10—11 kimaccoB Ha 06a3oBoMm
YPOBHE COCTaBWJIM  KoHUenTyaidbHble monoxkenus OIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJEp>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeNbHON OpPraHU3aIUK, SIBISICTCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTHU IEHHOCTH KacaroTCs
MO3HAHUSA 3aKOHOB TNPHUPOABI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥Ke SKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBbIO U MIPUPOHOM cpefie. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHHs CpPEICTBAMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpKAHUE U TMOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMUHU € YYETOM CHenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU NIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
y4éToM OOIMX TeJie ¢ TPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMbI cpeaHero obmiero oOpa3zoBanus B Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJib B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOMl BKJaad B (OpMHUpPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3JaHUE IIEJIOCTHOTO TMPEJCTaBIEHUs 00
OKPYXKAIOIIEM MHUpPE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcss B XMMHUHU Ha OCHOBE IOHMMAaHHWS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU O0JIACTSIMU TPUMEHEHUS.

TecHO B3aUMOJEWUCTBYSI C JPYTMMH €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacCThI0 MHUPOBOU KYJIBTYPhI, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPyAa U XKU3HHU KaXJ0oro wieHa oobmiectBa. CoBpeMEeHHas XUMUS
KaKk HayKka CO3MJaTelibHasi, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYSCKOM, IIHIIEBOM, SKOJIOTHYSCKOW O€30ImacHOCTH H
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMM C 0OOmMUMH TEISIMH W TPUHIUIIAMUA CPEIHETO OOIIero
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 kimaccel, 6a30BbIi



YPOBEHb W3Y4YE€HUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIMMYIO UM Ui BBIpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHUS B KU3Hb COIMyMa,
OpOJOJDKEHUs 00pa3oBaHMsl B pa3IUYHBIX O0JACTSIX, HE CBSI3aHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTrapnsomuUMHA  TIpeAMeTa «XUMHUSD» SBISIIOTCS  0a30Bble KypChl —
«Oprannyeckas xumusi» U «OO0mIas U HEOPraHWYECKass XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUM MO0 HEOPTaHUYECKON XUMUU (C BKIIOYEHUEM 3HAHUM U3 oOIIei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYCHUH TIpeIMeTa O0ECleYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HAa OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEopraHuveckas XuMus» c(HOpMHpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0/Ja K H3YYEHHUI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUN Ha  OMNpPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYeCKOW XHWMHUHU BEHIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TakK€ Ha YPOBHE CTEPEOXMMHUUYECKHX U AJIIEKTPOHHBIX
IpeiCcTaBlieHuid O cTpoeHuu BemecTB. CBeneHuss 00 HM3yd4aeMblX B Kypce
BEIIECTBAX JAlOTCd B Pa3BUTUM — OT YIVIEBOJOPOJOB JO CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl TEPBOHAYAJLHBIE TMPEACTABICHUS O XHUMUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTU CBOWCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKOUN pEaKIIH.

[Tog HOBBIM yrioM 3peHUss B mpeamere «XuMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKU MaTepuail U (HAaKTOJOTUYECKUE CBEICHHUS O BEIIECTBAX U
XUMUYECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0IIast 1 HeopraHuueckas
XUMUSD» O00Yy4arolmuMCs TPEIOCTaBIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKE MOHATh UCTOPHUUECKOE U3MEHEHUEe (DYHKIIMI 3TOro 3aKoHa —
oT 00o01IaroIIel 10 00BIACHSIONIEH U MPOTHO3UPYIOIIEH.

Enunasgs cucremMa 3HAHMM O BaXHEMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOEHMHU, CBOMCTBAX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMHU COJICP)KAHUS, HWMEIOIIMMH KyJIbTYPOJOTHUYECKUN U
PUKJIAJHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aMMOCBSI3H
XUMUU C JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIBLHOU U
MIPAKTUYECKOMN JEATETHHOCTHA YETIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TIpollecCy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUUECKHX MPHIOKCHHIM
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HWH(MOPMAIIMI0O U TMPUMEHATh €€ IS TONOJHEHUS 3HAHHM,
pEeIIeHUs] MHTEIUICKTYATbHBIX W JKCIIEPUMEHTAJIBHBIX HCCIIEI0BATEIBCKIX
3amad. B memom coxepikanue ydueOHOTO mpeaMera «XUMHsS) JAaHHOTO YPOBHS
W3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (OpPMHpPOBaHHE y  OOYYaIONIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMAaHUS (PUITOCOPCKUX HICH, TAKUX KakK:
MaTepualbHOEC €IWHCTBO HEOPTraHWYECKOr0 W  OPTaHMYeCKOro  MHpa,
00yCJIOBIIEHHOCThH CBOMCTB BEIIIECTB X COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh



OPUPOAHBIX SIBICHUN IMYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEUUN MEXKITY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPENOCHITIKAMH, OCO3HAHUE POJIU XUMHUHU
B pEUICHUH OHKOJOTMYECKUX TMpolieM, a Takke MpodiieM cOepekeHus
HSHEPreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEAeNICHUIO
collepKaHUsl W TIOCTPOEHUS TMpeAMeTa NpeaycMaTpuBaloT (QopMUpoBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
Pa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUsS NpoOsieM, MOHWCKa, aHalu3a U
00paboTkn  MHQOpMAIMK, HEOOXOJAMMBIX JUISI MPUOOPETEHHUS  OIbITA
IPAKTUYECKON U HCCIIEIOBATEIbCKON JEATEeIbHOCTH, 3aHUMAIONICH Ba)kKHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XUMHH Kak Ha yYpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOmiero oOpa3oBaHus, IpH
OTIPENICTICHUH COJIEPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3Yy4EeHHs TpeaMeTa
HaIpaBJICHUEM TEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIIMOHHO TMPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKH KaKk OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKU 3PEHUS TaKOU
MOJIXO0J K ONpPENENICHUIO IMeNied M3y4eHHs TMpeaMeTa SBISETCS BIIOJHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIETSIMU M3YyUYCHUs TIPeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (QopMupoBaHHE CHCTEMbl XHUMHYECKHMX 3HAHUW KaK BaKHEHIIen
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpOHM JIeKaT KItOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHUI MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaxX
MO3HAHUSA BEIIECTB M XUMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUIECKON U
TIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JESATEIBHOCTH, CBSA3aHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOJr0/IeHneM MpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuMm, conepkaTelbHas XapaKTepUCTHUKA ILielied W 3ajad
U3YYEeHHS TMpeAMeETa B MPOrpaMMe MO0 XMMHH YyTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEr0 OOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA 00IIe00pa3oBaTeIbHOM
OpraHu3alliM, BIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHSIMU aKTUBHOTO MOJTYYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEaJbHOM JKU3HU IS PEIICHUS MPAKTHYECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YyHYEHHHM TpeaMeTa «XUMHUS» JIOMUHHUPYIOIICe
3HAYCHHE MPUOOPETAIOT TAKKE IEJIN U 33J1a4M, KaK:

aganTays OOyYaromIMXcsl K YCIOBUSIM JHUHAMHYHO Pa3BHBAIOMIETOCS
Mupa, (HopMUpOBaHHE WHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K



caMOOOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  IPHUHSATHIO
IPAaMOTHBIX PEIIEHUH B KOHKPETHBIX JKHU3HCHHBIX CHUTYaIlMSIX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMupoBaHUe y OOYYArOIIMXCS KIIOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE JIJIS PA3JIMYHBIX BHUIOB
NCATEIBHOCTH:  PEIICHUS MpoOJieM, TIOWCKa, aHalim3a ©  00pabOTKH
uHpOpMaIIUK, HEOOXOMUMBIX JUISI TNPHUOOPETCHHS OIbITa JICATCIbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B ITO3HAHMHM XHMHH, a TaKKe IS OICHKH C
MO3UIIMK  3KOJIOTHYECKONW O€30MMacHOCTH XapakTepa BIUSHHUS BCEIIECTB M
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOTHYIO CPEAY;

pPa3BUTHEC IMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO MPHOOPETATh
HOBBIC 3HAHUS 10 XMMHHU B COOTBETCTBHUU C >KM3HCHHBIMH TOTPEOHOCTSIMH,
WCII0JIb30BaTh COBPEMCHHBIC HH(MOPMAIIMOHHBIC TEXHOJIOTHMH JIJI TIOMCKA H
aHajgM3a Y4eOHOM W  HAYYHO-TIONMYJIAPHOH HMH(POpPMAlUd XHMHYECKOTO
COJIep KaHUS;

dbopMHUpoBaHHEe W pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUIEHUs, HAO0JI0IaTebHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
IIPOBEICHUHU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOyYaromuxcsi YOEeXKIEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMUH, €€ BaXHOW POJM B PEIICHUM TIIO0ATBHBIX MpOoOsieM
PalMOHAIBHOTO MPUPOIOIOIH30BAHUS, TOMOJHEHUS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUs TMPUPOJHOTO pPABHOBECHSA, OCO3HAHHUS HEOOXOJIUMOCTH
OCpeKHOTO OTHOIICHHS K TMPUPOJE M CBOEMY 3J0pPOBBIO, a TaKxke
IPUOOPETEHHS OMbITa HWCIOJIB30BAHUS TMOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPaMOTHBIX PEIICHUI B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpegHero o0iiero oOpa3oBaHUs MpPEAMET «XUMUSD)
0a30BOTO YpPOBHSI BXOJUT B COCTaB NpeaMeTHoN oOnactu «EcTecTBeHHO-
Hay4YHbIE TIPEIMETHI.

OO6miee uMcno 4YacoB, OTBEACHHBIX JISI M3YyUYCHUS] XUMHUHM, Ha 0a30BOM
YpOBHE CpeAaHEro 00I1ero oopa3zoBanms, cocTapiser 68 yacoB: B 10 kimacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uwac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpenMeTr opraHu4YecKo XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE
B ITOJIYYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. T€OpHUsl CTPOCHUSI OPTaHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosnorus, usomepus. XuMU4ecKkasi CBsI3b
B OPTAHUYECKUX COCAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKauu OpPraHMYECKUX  BEIIECTB.
Homenkiatypa opranuueckiux CoeJuHEHUHN (CUCTEMaTHYecKasi) U TPUBHAIIbHbBIC
HA3BaHUS BKHEUILINX MIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB UM HUX IPEBPALICHUIL:
O3HAaKOMJIECHHE C 00pa3llaMu OpPraHUYeCKHX BEIIECTB M MaTepuajaMy Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTaHWYECKHUX BEIECTB, HAONIOACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPAIICHUI0 OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUU psii. MeTaH U 3TaH —
IpOCTEUINE MPEACTABUTEIN aJKaHOB: (M3MYECKUE U XMMHYECKHE CBOMCTBA
(peakiuu 3aMellleHHss U TOPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAMl. DTUIICH U MPOIUIICH
— TPOCTEUIITNE MPEICTABUTENN ATKEHOB: (DU3NYECKUE U XMMHUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUSA, TAJTOTCHUPOBAHUS, THUIpaTAllMM, OKUCICHUS W
MOJIMMEPHU3AIIHNH ), TIOJIyYCHUE U IPUMEHEHUE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: crpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakuus MOJIMMEPU3ALTIH ). [Tonyuenue
CUHTETUYECKOI0 KayuyyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUN PsI.
ALleTWIIEH — TPOCTEHIIMN TMpEACTaBUTENb aJKHHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATAIINU, TOPEHUS ), TIOJYUCHHUE U IPUMEHEHUE.

Apensl. benszoin: coctas, ctpoenue, GuU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, guaudeckue u Xumuyeckue ceolucmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NoyueHue u npumeneHue. TOKCUUHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. [IpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs u €€ mpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHI, KaTaIUTHYECKHil), mupoiu3. [IpoayKTel
nepepaboTku HEPTH, MX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M UX MPEBPAILICHUIL:
O3HAKOMJIEHHE ¢ OO0pa3llaMH IUIaCTMAcC, KaydyKOB M PE3UHBI, KOJUICKITUU
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIydYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHUIO XHUMHYECKOW peakuuud (Macchl, o0BEMA,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUUA IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue M XMMHUYECKHME CBOMCTBA (peakiMy C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BoJOpoaHbIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbIE COUPTBHL. OTWICHIVIMKONb W TJIMLEPUH: CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO MICIOYHBIMU
MeTajlJlaMH, KaueCTBEeHHasl peakilis Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBre Ha
opranusM yenoBeka. [[pumeHneHne ramuepuHa u STUICHJIUKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
ToxcuunocTth penona. [Ipumenenue GpeHona.

Anpnerunipl U kemowusi. DopManpiaeruj, aleTadbICTHA: CTPOCHHE,
dbu3nuecKkrue U XMMHUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAaHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), OJyUYEHNUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (U3MUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydYeHue U
npuMeHeHne. CTeapruHOBask U OJIEMHOBAsI KUCJIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHUCJIOT. Mpbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLIEE JIEUCTBHE.

Cnoxxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maposnus
cnoxHubiX ddupoB. Kupwel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJib :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noivcaxapunbl). [JOoko3a — TPOCTEHIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuiom meau(Il), okuciaenne ammuadHbiM pacTBopoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAX0XKJICHUE B MPUPOJIC, TPUMEHEHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HEeJUTI0NI03bl.  DU3NYeCKre M XMUMHYECKHE CBOMCTBAa Kpaxmaina (THIpOJIu3,
KaueCTBEHHAsI PEAKIIHS C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
poBe/ieHne, HAOMI0/IEHNE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIHUPTOB (OKHCIIEHUE 3TaHOJIA
okcusoM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOAECHCTBHE TIIHMIEPUHA C
rugpokcugom menu(Il)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom memu(Il), B3ammopeicTBue Kpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHble 3anaumn.

Beluucienuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMma,
KOJINYECTBA HCXOAHOTO BEUIECTBA WJIM MPOAYKTAa PEAKIHUH [0 H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOMHBIX BEHICCTB WM MPOJYKTOB
peakIun).

A3oTcoieprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKUCIIOTBI ~ Kak  aM(OTepHble  OpPraHWYECKHE  COCTUHCHUS.
du3nveckue U XMMHUYECKHE CBONCTBA aMUHOKHCIIOT (Ha MpUMEpPE TIIHIIMHA).
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYIISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OENKoB. XHMMHUYECKHE CBOWCTBa OEIIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBECHHbIC peaKllny Ha OSJKH.

OKCnepUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
HaOJI0/ICHNEe W OMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OCEIKOB
NIpU HAarpeBaHUH, [IBETHBIE PEAKIIUU OCIKOB.

BbicokomosieKyJIsipHbIe COeTHHEHU

OcCHOBHBIE TIOHSTHSI XMMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHMIA:
MOHOMED, TIOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb IMOJUMEPH3AINH, CPETHSSI
MOJIeKyJIsipHass Macca. OCHOBHBbIE METOJIbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3AIINS U TOJTUKOHACHCAITHS.

OKCneprUMeHTAIbHBIE METOJAbl U3YyYEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzamnuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHHUE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W MOHATHUM, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSTHSA: SIBJIICHWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3, KiaccUudUKaIus, MePUOTUIHOCTD,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKya,
OSHEPTreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKUE BETUYMHBI U CAMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TOPOJIbI, TOJE3HbIE HMCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: TUIIEBBIE TPOIYKTHI, OCHOBBI PAlMOHAIBHOTO THUTAHMS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHN »eMEHT. AToM. Sapo aroma, H30TOMBI. DJIEKTPOHHAs
0005109Ka. DHEPreTUIECKNE YPOBHHU, TTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPAIIUS aTOMOB.

Ilepuomnueckut 3akoH wu llepuoamueckas cucremMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX HMMHU IMPOCTBIX U CJIOKHBIX
BEIIECTB M0 TpyHIaM M MNEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTajuInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBII U JIOHOPHO-
akuenTtopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUYECKON PEIIETKU.

[TonaTtne o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBast 10Jis BEIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BELIECTB. | eHeTnueckas CBsI3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM U OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAaHEHUS U IPEBPALICHUS YJHEPTUU TP XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT PAa3JIMYHbIX  (PAKTOPOB.
OOpartumble peaknuu. XUMUYECKOe paBHOBecue. DakToOpbl, BIUSAIONIME Ha
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nuccoruanus. CuiibHbIE W Cia0ble SJEKTPOJIUTHI.
Cpenia BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAS, IIEJIOYHASI.

OKUCAUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTANIbHBIE METOAbl M3Y4YEHHUs BEIIECTB M UX IPEBPALICHUI:
neMoHcTpanus Tadmui «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJEICH KPUCTALTUYECKUX PEIIETOK, HAOII0ICHUE
U OINHUCaHWE JIEMOHCTPAIIMOHHBIX W JIADOPAaTOPHBIX OMBITOB (Pa3lIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPa, ONPEACICHUE CPEIBI
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKiuu
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUUECKOU paboThl «BiusHUe pa3iIudHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUI.

Pacuérnble 3anaum.

Pacuétel 10 ypaBHEHMAM XUMHUYECKMX pEAKLUHMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3remeHToB JI. V1. MenaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
@u3nuecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma U KpeMHHS) W HUX  COCAMHEHWH  (OKCHIOB,
KUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune meramios B [lepuoanueckoi cucTeMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX



000104eK aTOMOB MeTauioB. O01Me Ppuznueckrue cBoicTBa MeTaioB. CruiaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HATIPSIKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAIOB (HATPUH, KAJIUM, KaJbIIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO61mue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAIICHUM:
U3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ayu, HaOJIOJICHUE W ONMHCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aJIOMHUHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4YeCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeniecTBa UM 00bEMa Ta30B 110 U3BECTHOMY KOJIUUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, ©CIIU
OJ[HO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponps xumum B 00ecrieueHr SKOJOTHYECKOM, SJHEPIEeTUUCCKON U TTUIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIULIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
IIOJIYYECHUS BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB W MaTEPHUAJIOB: BAXKHEUIINE CTPOUTEIIbHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPacCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUaJlbl, OPraHMYECKNE U MUHEPAJIbHBIE
yI00peHus.

XuUMHS U 3J0pPOBBE YEJIOBEKA: IPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuiaa O€30MaCHOTO HCIIOJIB30BAaHUS IIPENapaToB OBITOBOM
XHMHH B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss MeEXNpeaMETHBIX CBSI3€M TMpU  HW3ydyeHUH oOOmed o
HEOpraHWYeCcKod XMMHUU B 11 Kjacce oCyIIeCTBISETCA Ye€pe3 HMCIIOJIb30BAaHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX ITOHATHH, TaK W TIOHATHH, SBISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiIacCU(pUKAIUsA, TEPUOJUNYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJAECIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJECKTPOH, MPOTOH, HEWUTPOH,
VOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPr€TUYECKUN YpPOBEHb,
BCILIECTBO, TeJI0, OOBEM, arperaTHOE COCTOSHHME BEIIECTBA, (PU3HUYCCKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, OJKOCHCTeMa, Owocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'eorpadmsa: mMmHEpasBpl, TOpPHBIC IOPOJABI, IIOJC3HBIC HMCKOIAeMbIC,
TOILIMBO, PECYPCHL.

TexHomnorus: XUMHUYICCKas1 IIPOMBIIIJICHHOCTD, MCTAJITypIusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpHrajiosB, CEJIBbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, IMUIIcBai IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

IIPOMBIIIIICHHOCTDL, IIPOMU3BOJACTBO KOCMCTHUYCCKHUX IIPCIIapaTOB, IIPOU3BOJACTBO



KOHCTPYKIHUOHHBIX MaTepHuaioB, QJICKTPOHHAsA IIPOMBINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHUSA IIPOI'PAMMDLI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K pPE3YJIbTaTaM OCBOCHHS
oOy4YaronMMuUCss TPOrpaMM CpeaHEero ooluiero oOpa3oBaHUs (JTMYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
Pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS ITPOTrPaMM CPEIHET0 OOLIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBHM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BIJIETIECHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWe OOYyYarOUIUMUCS POCCUHCKON TpaKJaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LETOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHus;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYpbl MU CIOCOOHOCTU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW UM BOCIMTATEILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJ€aIaMH POCCUNCKOTO IPaKIaHCKOTO OOIIECTBa, MPUHSITHIMU B
o0IIIecCTBE HOPMaMU U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIMMHU MPOIECCam
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKaroT
c(hOpPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIbHOCTH
0OydJaronuxcst o peaar3alii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCIIe
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUSI  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIIBHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33144, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YUEOHOU JEATETLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAacCJEeAUI0
OTCUYECTBECHHON XMMUM;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHHUS HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX ~HAOJIOACHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX TOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca W MO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEECHNUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MOCTYTKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOW JEATEIbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEJCHUS B CUTYyallUsX, YTPOKAIOMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  TOCIHEACTBHUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTpeOmneHust ajaKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOIr0 BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEOBATEIHCKON
JESTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHUE B pEIICHUHM MPAKTUYECKUX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro pojia, B
TOM YHMCJIE€ HA OCHOBE TPUMEHEHHS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpYJIOBOU
NEeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIHHON TPacKTOPUU
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00Pa3HOTO OTHOIICHUS K MPHUPOJE, KAK UCTOUHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HaHUSI HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs BONPOCOB PAlMOHAIBHOTO MPUPOJOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MIPUPOHON Cpenie, YMEHHUSI TPOTHO3UPOBATH HEOIArOMPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILATh UX;

HallMyus PAa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOM
KYJbTYpPbl, OIbITA JESITEILHOCTH SKOJOTHYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMY B TIO3HABATEIILHOM, KOMMYHUKATUBHOM U COLMATIBHON



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH WICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTHKH;

NOHUMaHUs CHenu(PUKN XUMHH KaK HayKH, OCO3HaHUs €€ ponu B
(GopMUPOBaHNHN PAIMOHATLHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH 11€JIOCTHOTO
NPECTABICHUS 00 OKPYIKAIOIIEM MUPE KaK O IUHCTBE MPUPOJIBI U YSIIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEW M PEIICHWH MPOOJIeM COXpaHEHHS
IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00OM 3HAYMMOCTH XWUMHUHU JJIi COBPEMEHHOMU
UBWIM3AIMHA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH W BaXHOW pOJIM B
CO3/IaHMM HOBOW 0a3bl MaTepHaTbHOW KYJIBTYPHl, PEIICHHH TJI00ATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUCCKOM,
NUIIEBOH W  DKOJOTHYEeCKOW Oe30MacHOCTH, B pPa3BUTHH  MEIWIIMHEI,
o0ecreueHny yCIOBHUM YCIEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOM KU3HU
KaXKJI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXAIOIIET0 MHUpa U MPOUCXOASANIMX B HEM H3MEHEHUU, YMEHHUS JelaTh
000CHOBaHHBIE 3aKIIIOUCHHUS HA OCHOBE HAyYHbIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENHCKON IEATETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYCHHIO HOBBIX 3HAHU 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  TpyJa B  pasluyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHUSI Y4EOHOTO mpeaMera «XUMUsH
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaYUMble I (QOpMHUpPOBaHUS  MUPOBO33PEHUS  OOY4YaAIOIIUXCS
MEXAUCHUILTMHAPHBIE (MeKIIpeMETHBIE) oOl1lleHayYHbIe MOHATHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOW KapTUHBI MHUpAa U CHEHU(PUKY METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHUE, HAOIIOJICHUE, U3MEpPEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC y4eOHbBIC NEeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PEryJISTUBHBIC), oOecreunBaromuye (HOopMUpPOBaAHUE
(GyHKIIMOHATBLHOM TPAMOTHOCTU U COIMAJIBHONM KOMIIETEHIIMKU O0YyJaroIuXCs;

CIOCOOHOCTH oOydJarommxcst HCII0JIb30BaTh OCBOCHHBIE
MEXKIUCUUIUIMHAPHBIC, MHUPOBO33PEHYECKUE 3HAHMS W YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B O3HABATEIILHOM M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCAJTbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEUCTBUSIMHA.

OBJiaieHre  yHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
JAeUCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyallU3UpOBaTh  IpoOJIeMy,
BCECTOPOHHE €€ pacCcMaTpUBAaTh;

ONPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTW)KECHUSA, COOTHOCUTH PE3yJIbTaThl JACATEIBHOCTH C TOCTaBJICHHBIMU
LEIIAMU;

WCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTJOTMYECKOTO MBIILJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
WCIIO0JIb30BaTh COOTBETCTBYIOIINE MTOHSATUS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KiIacCH(UKAIMA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE PpaCCYXKISHUs (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
aQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILECCE TMO3HAHUA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHMMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHYECKOM pEaKIMH — TMPHU PEHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUUYECKUX 3aJ]1ad, NMPUMEHITh Ha3BAaHHBIE MOJICIbHBIC
MPECTABICHUS JJIsI BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB
U XUMHYECKUX PEaKIIUH.

2) 0a30BbI€e HCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKuii;

dbopmynmupoBaTh LEIM W 3aJauyd  HCCJICJAOBAHHUSA, HCIIOJIb30BaTh
MIOCTaBJICHHBIC M CAMOCTOSITEIIHFHO C(OPMYITMPOBAaHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKa3bIBAEMbIX CYXKJICHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBHOIO IIJIAHUPOBAHUS M TPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpOIecca, CaMOCTOSITEIbHO  TMPOTHO3UPOBATH €Tr0  pe3yJibTar,
dbopmynupoBath 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHOMN
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM TMPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHS] MPAKTHUYECKUX 3a/1ad, MPUMEHEHUIO Pa3TUUHBIX
METO/I0B TTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATLCSA B PA3JIMYHBIX HWCTOYHHMKAX WHQopManuu (Hay4dHO-
MOMyJISipHAsl JINTepaTypa XHUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl HTepHeTa), aHAIM3UPOBaTh HHPOPMAIIUIO PA3IUIHBIX BUIOB U (popm



NPEICTaBICHUS,  KPUTHYECKH  OICHMBaTh €€  JIOCTOBEPHOCTh U
HETIPOTHUBOPEYUBOCTH;

(GopMyITHPOBATH 3aMPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM Ui BBIMOJHEHUS YYEeOHBIX 3a7ad
OTNpeeNnEHHOrO TUTIA,;

npuoOpeTaTh OMBIT MCIOJIB30BaHUs HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3JINIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BHIOMpaTh ONTHMAIBHYIO (OpMY MpeACTaBICHUS
uHopMaru (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAy4YHBIM S3BIK B KaueCTBE CpelIcTBa mpu padboTe ¢
XUMHYECKON WH(pOpMaluel: MPUMEHITh MEXKIPEAMETHbIE ((PU3NISCKUE |
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIB,  (opMyJbl,  aOOpeBHUATYPHI,
HOMEHKJIATypYy;

UCTIONB30BaTh M IPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHue YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOl TEeMbl B XOJ€ Juayiora
W/WIM JUCKYCCUH, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIUEH pe3ybTaTOB MO3HABATEIBLHOM JIEATETLHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHYECKOTO DKCIIEPUMEHTA, MPaKTUYECKOM paboThl IO
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, PeaIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAaHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1€ 00CYXJACHHUSI 1 OOMEHA MHEHHUSMH.

OByajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeIbHOCTD, OMNpeesisi e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJIaraéMblii aJIrOpUTM JEHCTBUU TIpH
BBITIOJIHEHUNM YYE€OHBIX M HCCIEOBATENIbCKUX 3a]ady, BBIOMpaTh Hambojee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM MMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMoOaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yJbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM O XHMHYECKOH COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS U  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW [JISi PEIICHUS MPAKTHUYECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TMMOHATHS (XUMHUYECKUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0oiouka aroma, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD,



XUMUYECKast CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpamEHHas),
MOJIb, MOJISIpHas  Macca, MOJSIPHBIA  OO0BEM,  YIJIEPOJIHBIH  CKEJET,
GyHKIMOHATBHAS TpyIIa, pajJuKan, H30MEpHs, H30MEPbl, TOMOJOTHYCCKUN
pAI, TOMOJIOTH, YIJICBOJOPOJIBI, KHUCIOPOA M a30TCOJCpKAIlHe COCTUHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COCTMHCHHS);
TEOPHUH M 3aKOHBI (TEOpHs CTPOSHUS OpraHMYeCKHUX BemiecTB A. M. Byrtiepoga,
3aKOH COXPAaHCHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYCCKHUU SI3BIK
XUMHUHU; MHPOBO33PECHUYCCKHE 3HAHUS, JICKAIlMe B OCHOBE ITOHMMAaHHS
IPUYMHHOCTH M CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHEC
CBEJICHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHH M OC30IaCHOM HCIIOJIb30BAHHH
BKHEHIITNX OPraHUYECKUX BEIISCTB B OBITY M IPAKTUYCCKON JEATCILHOCTH
YeJI0BEKa,

c(hOpPMHPOBAHHOCTh YMCHHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKH TIOHITHH,
yCTaHABJIMBATh MX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE ITOHSATHS
IIPH OITMCAHUU COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPraHUYSCKUX COCTMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJB30BaTh XUMHUUECCKYIO CUMBOJIUKY JIJIs
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl OpPraHMYECKMX BEIICCTB U YPaBHCHUH XUMHUYECKUX PEaKIIHH,
W3TOTaBIIMBATh MOJICTH MOJICKYJI OPraHUYSCKUX BEIIECTB JJISI MIUTFOCTPAIIUN MX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh IIPHUHAJICKHOCTh N3yUCHHBIX
OPraHUYeCKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynime coeAuHEHUN (yTJIeBOJOPOJBI, KHCIOPOJ M a30TCOACpIKAINE
COCMHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIMHEHUS), JaBaTb WM Ha3BaHHS IO
cucrematudeckorr HoMeHkiarype (IUPAC), a Takke IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUs OTJICIbHBIX OPTraHMYECKUX BEIIECCTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHTJIMKOJb, TIIUIEPHH, GeHOJ, hopMaIbIAeTHa, alleTaabIeT ], MypaBbUHAS
KHCJIOTa, YKCyCHas KHCJIOTa, OJIMHOBAas KHCJIOTa, CTCapUHOBAs KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJIIr0JI03a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEIACIATh BHABI XUMHUUYECKOW CBS3H B
OpPraHUYEeCKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH IOJIOKEHUS TEOPHUU CTPOCHHS
opraHuueckux BemiectB A. M. bytiepoBa 1 OOBSICHEHHS 3aBUCHUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHCHHUS MAacCChI
BEIIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOECHUE,
(bU3UYECKHEe U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTABUTENCH Pa3IHYHBIX
KJIACCOB OPTaHMYECKHMX BEIIECTB (METaH, 3TaH, STUJICH, IPOMMICH, alleTHIICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUJICHTJIMKOJb,
TIIMIEPUH, (GEHOJ, alleTaIbJACTH I, MypaBbUHAS M YKCYCHas KUCJIOTHI, TJIFOKO3a,
KpaxMall, IIeJUTF0JI03a, aMHHOYKCYyCHas  KHCJIOTa),  HJUIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b MEXJAY HHUMH YPaBHCHUSMH  COOTBETCTBYIOIITUX
XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hopMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh HCTOYHHKH
YTIIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CIOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE IPUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJTU TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUH MPU U3yYCHUHN BEIIECTB
U XUMUYECKUX  sIBJCHUUM  (HAOJIOJICHWE, W3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIC XHMHUYECKHE 3HAHUA IS
INPUHATHS PEIIEHUH B KOHKPETHBIX >KU3HCHHBIX CHUTYAIMSAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBuja  IOJI30BAHUS
XUMHUYECKOM TOCY/ION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBAaMU B COOTBETCTBUU C MHCTPYKIHUSIMHU T10 BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEBpAIllCHUS] OPraHMYEeCKHUX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHHUE OTUJICHA M U3YyYE€HHE €ro CBOWCTB, KAa4YeCTBEHHBIC PEAKIIUH
OpPraHUYeCKUX BEILECTB, JACHATypamusi OEJIKOB MNpHU HArpeBaHWH, IIBETHBIC
peakiuy OeIKOB) B COOTBETCTBUHU C NMpaBUIaMU TEXHUKH O€30MacHOCTH IIPHU
oOpalieHn ¢ BeleCTBaMH M J1a0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (HOpMyIUpOBaTH BBIBOJBI HAa OCHOBE JTUX
pE3yNbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOPMAIMIO, TOJYy4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAaCCOBOMA
uHpopmaiuu, IHTepHeT U Apyrux);

chOPMHUPOBAHHOCTh YMEHHUM  COOJIOJATh  MpaBWJIa  IKOJIOTHYECKH
11eJI€CO00pa3HOr0 TOBEACHUS B OBITY W TPYJOBOM JIEATENHHOCTH B IEJSAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPraHU3MBI OMPEAEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbicl nokaszatens [1/IK, moscuats Ha nmpumepax crocoObl
YMEHBIIICHUS U TPEIOTBPAIICHUS MX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOY4YarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpaing nmma  3anucu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenMeTtHBIe pe3yabTaThl OCBOeHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaXKAKOT:

c(hOpPMHUPOBAHHOCTh TNPEACTABICHUM: O XHUMHYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApPTHUHBI MHUpPA, POJIM XHUMHUM B TIO3HAHWHW SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIIEHUS ¥  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUYECKUX
3alad U DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAOIIME MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOIl, S-, p-, d-
ANIEKTPOHHBIE OpPOUTATM aTOMOB, WOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb OKHUCJICHHUS, XHUMHYECKas
CB3b (KOBaJIEHTHAs, MOHHAS, METaJUIMYECKasi, BOJIOPOAHASA), KPUCTAIIINYECKAs



peLIETKA, TUIIBI XUMUYECKUX PEAKIIUMI, paCTBOP, AIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMAIIMS, OKHCIUTEIb, BOCCTAHOBHUTEIL, CKOPOCTh
XUMHUYECKON peakIuu, XMMUUECKOE PaBHOBECHE); TCOPUU U 3aKOHBI (TEopus
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPaHEHHUS MAaCChl BELIECTB, 3aKOH COXPAHEHUS M MPEBpalICHUS
SHEPIruu NMPH XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYCCKHUH SI3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAlMe B OCHOBE IMOHMMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBAax, COCTaBe, MOJYYECHHWHU W OE30MaCHOM HCMOJIb30BAHUM
BOKHEUIIIMX HEOPTraHUYECKHUX BEIICCTB B OBITY U MPAKTUYECKOU JEATEIHLHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC NMPU3HAKK MOHATHUH,
yCTaHABIMBaTh HUX B3aWUMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS
IIpY OMHUCAHWU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY JIJIsI
coctaBieHuss GOpMysd BEHIECTB W ypaBHEHUN XHMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblii Ta3, yrieKUCIbIi Ta3, aMMHUaK,
raméHasi i3BeCTbh, Heral€Hasi U3BECTh, IUThEBAS COJIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsi3U (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs) B
COCAMHEHUAX, THUIl KPUCTAUIMYECKOW PEWETKM KOHKPETHOIO BELIECTBA
(aToMHast, MOJIEKYJIsIpHAs, HOHHASI, METAITHYECKast ), XapaKTep CPeibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBIIMBAaTh MIPUHAIJICKHOCTD
HEOPraHUYECKUX BEIIECTB IO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIIe
COeMHEHMI (TPOCThIE BeEIIeCTBA — METAUIbl M HEMETaJUIbl, OKCHJIbI,
OCHOBAaHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPHOTUYECKOTO 3aKOHA
J. W. MengeneeBa U JIEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuonoB Ileproanyueckoil CHCTEMBI
xuMuueckux siementoB JI. M. MenneneeBa, UCIONb3ysl MOHATUS «S-, p-, d-
ANIEKTPOHHBIE  OpOUTATINY, «QHEPreTUYECKUE  YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHMMHYECKUX DJJIEMEHTOB H UX
COCMHEHUN N0 Meproaam U rpynnaM llepuoanueckon CUCTEMbl XUMUYECKUX
anemeHToB [l. 1. MeHpaeneena;

c(hOpPMHUPOBAHHOCT, YMEHUHN XapaKTepu3oBaTh (OMUCHIBATH) 0OIIHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIIACCOB,
IIOATBEPKAATH CYIIIECTBOBAHUE IT'€HETUUYECKON CBSI3U MEXIY HEOPTaHUYECKUMU
BEIIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIHH TI0
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTABY PEArMPYIOLIMX BEIIECTB, TEIIIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00paTUMOCTH
peaKiuy, yHaCTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHii COCTABIIATH YPABHCHUS PEAaKLUi PasiHIHbIX
TUTIOB, TIOJHBIC M COKpANIEHHBICE YypPaBHEHHS pEaKIWii HOHHOTO OOMEHa,
YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM PaCKphIBaTh CYIIHOCTb OKHCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA IOCPEACTBOM COCTABJICHUS AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

chOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peaklnu OT Pa3IudHbIX (PaKTOPOB; XapaKTep CMeEUIeHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3JICUCTBUS (IIPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIECCHI,
JIe)KAIIME B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIMIAX U
AKOJIOTMYECKUX MTPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MacCcoBasl J0JI BEIIECTBa B paCTBOPE», 00BEMHBIX OTHOIIICHHUH T'a30B
IpyU  XUMHUYECKMX PpEaKIMIX, MacChl BeEIIeCTBA WM 00BbEMa Ta30B 110
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BEMY OJHOrO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOro 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MACChl BEILIECTB, MIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOMaTh  TpaBUja  IOJIH30BAHHS
XUMHUYECKON TIOCY/IOM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIIEPUMEHT (Pa3yioKeHHUE MEPOKCHIa BOAOPO/Ia B IPUCYTCTBUHU KaTalnu3aTopa,
OIPENICJIEHUE CpElbl PAacCTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATLHOTO
UHIWKATOpa, BIHMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUUYECKOM
peakIuy, peakiid HOHHOTO OOMEHA, KauyeCTBEHHBIC pEaKIMu Ha CyJbdar-,
KapOoHAaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  pCIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4d 1o TemaM «Mertammme»y U «Hemeramnel»y) B
COOTBETCTBHHM C IIpaBHJIAMH TEXHUKH OC30MAaCHOCTH TIpH OOpalleHuu C
BCIIECTBAMU M J1A0OPAaTOPHBIM OOOpYAOBAaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIEepUMEHTa B (hopMe 3alicHU YpaBHEHHUUM COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUCCKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOpMaIMIo, IOJIyYaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeIcTBa MAacCOBOM
KOMMYHUKaIMU, NHTEpHET U JpyTHX);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOJIOJIaTh TMpaBWJIa  AKOJOTHYECKHU
11eJ1eco00pa3HOro TOBEACHHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B ICIAX
COXPaHEHHUsI CBOETO 3JI0POBbS M OKPYKAIOIIECH MPUPOIHON CPEIbI, OCO3HABATH
ONACHOCTh BO3JICHCTBUS Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazarens IIJIK, moscHATP Ha mpuMepax CIoCOObI
YMEHBIIICHUSI U TPEIOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsI OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCHUHYIO cUcTeMy oOo3HaueHuit JI. bpailns npma  3anucu
XUMHAYECKUX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoanuyecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

1.1

[Ipenmer
OPraHuYeCKOu
xumun. Teopus
CTPOEHUS
OpraHUYECKUX

coenuHeHud A. M.

byrneposa

Hroro no paszneny

2.1

IIpenenbuble
YIJIIEBOIOPOABI —
QJIKAHBI

2.2

HenpenensHeie
YIJIEBOAOPOABIL:
AJIKEHBI,
aJIKa/INEHBI,
QJIKUHBI

2.3

Apomaruyeckue
YIIEBOIOPOABI

2.4

[Ipuponuseie
VMCTOYHHMKHU




YIIIEBOOPOIOB U
uX nepepadoTka

Hroro no pazneny 13
3.1 Cnuptel. Genon 3
AJbIeTHIBL.
19 KapGonoBsie .
KHUCIIOTHI.
CrnosxHble 3upsl
33 YrieBoanl 3
Hroro no pazneny 13
AMUHBIL.
4.1 AMUHOKHUCIIOTBHI. 3
benku
Hroro no pazneny 3
51 [TmacTmaccel. 5
Kayuyxu. Bonokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO
YACOB I1O0 34

[NPOT'PAMME




11 KIIACC

HaunmenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMmblI

KoaudecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

CrpoeHue aToMOB.
ITepuoanueckuit
3aKOH U

11 [Tepunonuueckas

' cucreMa
XUMHYECKUX
sneMeHToB /. W.

Mennenecena

CrpoeHue BelecTna.
1.2 Mmuoroo6pasue
BEIIIECTB

13 XUMHYECKHUE

peaxkiuu

Hroro no pazneny

13

2.1 Meranibl

2.2 Hewmeranel

CBs3b
53 HEOPraHUYECKHX U
' OpraHUYECKHX

BCIICCTB




Hroro no pazneny 17
3.1 XuUMHUs U )KU3Hb

Uroro no pazaeny

OBUIEE KOJIMYECTBO 14

YACOB 110 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosanuyecrBo yacos
Ne
Tema ypoka KourpoJubnbie | IIpakTuyeckue
n/n Bcero
padoThI padoTsbI
| [TpenmMeT opranuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U | 0 0

3HA4YCHUC

Teopus cTpoeHus OpraHu4ecKkux coequueHnid A. M. bytiieposa, €€
OCHOBHBIE I10JIOKEHHUS

[IpencraBieHue o ki1accu(UKaul OpraHUYECKUX BEILECTB.
3 Homenknarypa (cucremaruyeckasi) 1 TpUBUaIbHbIE HA3BaHUS 1 0 0
OpraHMYECKUX BEIIECTB

4 AJTIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH AL 1 0 0
5 MeraH 1 3TaH — NPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1 0 0
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0
7 OTHUJIEH U MIPOMUIIEH — IIPOCTEHNIINE MTPEICTABUTENN ATKEHOB 1 0 0
g [TpakTrueckas padota Ne 1. «IlonydyeHue STUIEHa U U3yUEHUE €T { 0 1

CBOUCTBY»

Ankanuensl. byraauen-1,3 u metmnnOyranuen-1,3. [lonyuenue
CHHTETUYECKOTO KayuyyKa U PE3NHBI

10 AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYCCKUN PSI]I. ) 0 0

AlleTuieH — MPOCTEHIINNA MTPeICTaBUTENb aJIKHHOB

11 Brluncnenus o ypaBHEHHUIO XUMUYECKOU PEaKIIUU 1 0 0

12 Apenbl: 6eH3011 ¥ TOIY0J. TOKCHYHOCTh apeHOB 1 0 0




13

I'eneTnueckas CBA3b YIJI€BOAOPOAOB, MPHUHAMJIC)KAIUX K PA3JIMIHBIM
Ki1acCaM

14

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIAHBIH ra3 v MOMYTHbIE
HeTsHBIE ra3bl, HePTh U MPOIYKTHI €€ mepepaboTKu

15

[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOAOB: IPUPOIHBIN ra3 v MOIYTHHIC
He(dTsiHBIC Ta3bl, HEPTH U MPOAYKTHI €€ epepadboTKH

16

KonTponbhas pabota no paszaeny «Yri1eBoJ0opOIbI»

17

[TpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJI U 3TaHOI. BogopoaHas
CBS3b

18

MHoroaroMHbIe CIIMPTHBI: 3TUJICHTJIMKOJIb U TJIMLCPUH

19

denom: CTPOCHUC MOJICKYIJIbIL, (bHSI/I‘IeCKI/Ie U XUMHNYCCKHEC CBOﬁCTBa,
IMPUMCHCHHC

20

Anpaeruzpl: GopMambAETU U alleTalbIeTHI. AIIETOH

21

OnHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U
YKCyCHas

22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIOTBD»

23

CTeapI/IHOBaSI H OJICMHOBAs KUCJIOTHBI, KaK NPEACTABUTCIIN BbICIINX
Kap6OHOBLIX KHUCJIOT

24

MpEpn1a Kak coay BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOIIICC HGfICTBI/I@

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponu3
CJIOKHBIX 3(UpPOB

26

>KI/IpBIZ TUAPOJIN3, IPUMCHCHUC, Ouosoruyeckas POJIb KUPOB

27

VYraeBoasl: cocTa, kiaccudukanus. Baxxneiume npeactaBuTeNnu:
IJII0K033, PPYKTO3a, caxaposa

28

Kpaxmai u nemosno3a Kak IpUPOJHbIE TOJIUMEPHI




79 Konrponbnas pabdora no pasaeny «Kucmopoacoaepxaiue

OpraHMYECKUE COETUHEHUS» !
30 AMMHBI: METHJIAMHUH U aHUJIMH 1
31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKUE COEAUHEHUS, UX

Ouonornyeckoe 3HaueHue. Ilentuab !
32 benku kak npupoiHble BBICOKOMOJIEKYJIIPHBIE COCINHEHMS 1
33 OcHOBHbBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN 1
34 OcHOBHBIE METOBI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHHMN.

[TnacTmaccel, KaydyyKH, BOJIOKHA !

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Ne KosmnuecTBo yacos
n | Tema ypoka B KourtpoJabHbie IIpakTHYeck
cero
/ padoThI ne padoThI
n
1 XUMUYeCKu# 311eMeHT. ATOM. DIEeKTpOHHAs KOH(PUTYpAIHs aTOMOB 1 0 0
) [lepuonnueckuii 3akoH u [lepuoanueckas cuctemMa XMMUYECKUX JIEMEHTOB 1 0 0
. 1. MeHnneneeBa, X CBA3b C COBPEMEHHON TEOPUEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB M UX
3 COCIMHEHHH 1O TpyIIaM U MepruoaaM. 3HaUCHHUE MEPUOIUIECKOTO 3aKOHA U 1 0 0
CUCTEMbl XUMHUeCKHUX 31emMeHToB J[.1. MeHeneeBa B pa3BUTUU HAyKU
4 CrpoeHue BemiecTBa. XUMUUECKast CBsI3b, €€ BUJIbl; MEXaHU3MBbI ) 0 0
o0Opa3oBaHMs KOBaJICHTHOU CBs3U. BosopoiHas cBs3b
5 BanenTtHocTh. DnekTpoorpunareabHocTh. CTeneHs okuciaeHus. Bemecrsa ! 0 0
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHMS
6 [TonsTue o nucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBI. ! 0 0
MaccoBas 10151 BelleCTBa B pacTBOpE
7 Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COeTMHEHUI. { 0 0
['eneTnueckas cBsA3b HEOPTAHUYECKUX BELIECTB, PA3JIMYHBIX KIACCOB
Krnaccudukanys XuMHUECKUX peakluii B HEOPraHUYECKOM U OpraHN4ecKoi
8 XUMUU. 3aKOH COXpaHCHUS MAacChl BEMICCTB; 3aKOH COXPAaHCHUS U 1 0 0
MPEBPALLECHUS SHEPTUU TP XUMHUUYECKUX PEAKLIUAX
9 CxkopocTts peaknnu. OOpaTuMbie peakini. XUMHUYECKOE PAaBHOBECHE 1 0 0




[Tpaktuyeckas padora Ne 1. «BnusiHue pa3nu4HbIX (GaKTOPOB HA CKOPOCTh

10 XMMHYECKON PEAKIIUN»
DnekTponuTryeckas auccounanus. [lonstre o BOAOPOIHOM MOKa3aTele

11 (pH) pactBopa. Peakuuu noHHOro oOMeHa. [ uapoan3 opraHmuecKux u
HEOPraHUYECKHUX BEILECTB

12 OKHCIUTENTbHO-BOCCTAaHOBUTENIbHBIC peakinu. [ToHaTre 00 3mekTposmse
pacIuIaBoOB U PaCTBOPOB COJIEH

13 KonTponbnas pabota no pazaeny «TeopeTnyeckue OCHOBBI XMMHI)
Merautbl, ux noJioxkeHue B [lepuoanyeckoi cuCTeMe XUMUYECKHX

14 anemenToB J[. . MenaeneeBa u ocoOeHHOCTH cTpoeHUs1 aToMoB. O01ue
(hMU3MYEeCKre CBONCTBAa METAJIIIOB

15 CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAIPSDKEHUN METAJIIIOB

16 XHWMHYECKHE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUH, KaJIUH, KAJIbIIHH,
MarHui, aJJlOMAHUAN) U UX COSUHEHUN

17 XHUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEIUHEHUIN

18 XUMUYECKHE CBOMCTBA IIUHKA, KeJle3a U MX COCIMHCHUM

19 [IpakTuueckas padorta Ne 2. "Penienne skcriepuMeHTaIbHBIX 3a/1a4 110 TEME
«Metamie»"

20 Hewmerannsl, ux nonoxxenue B [leproanyeckoit cucteMe XMMUYECKUX
anemeHToB /. 1. MenaeneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB

)1 dusnuecKre CBOMCTBAa HEMETAIIOB. AJNIOTPOIHSI HEMETAIIJIOB (Ha pUMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22 XHUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPHI U UX COEAMHEHUI

23 XuMuyeckue cBOMCTBa a30Ta, (hocodpa 1 UX COeTUHEHHH

24 XUMHYECKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U UX COEIMHEHUM




25 [IpumeneHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUN 1
O060061eHre u cucTeMaTu3alus 3HaHui o teme «Hemeramnsoy.
26 | BpruncieHus Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUN U TEPMOXUMUYECKHE 1
pacyérnl
7 [TpakTrueckas padota Ne 3. «PemieHne sKkCiepuMEHTAIBHBIX 3a]1a4 110 TEME
"Hemeramnsl"» I
28 | KouTponbHas pabota no temam «MeTamibl» u «Hemeramib 1
29 Heopranuueckue u oprannueckue Kuciotsl. Heopranumueckue u
OpraHUYECKUE OCHOBAHUS 1
30 AM@oTepHbIe HEOPTraHMYECKUE U OPraHUYEeCKUEe COeTMHECHUS. | eHeTnyeckas
CBSI3b HEOPTraHWYECKUX U OPraHUYECKUX BELIECTB !
31 Ponpb xumun B o0ecrieueHuH 9KOJ0THYECKON, JHEPTETUYECKOM U MUIIEBON
0€30MacHOCTH, PA3BUTUU MEIUIIUHBI !
1 [IpencraBienust 006 OOIMIMX HAYYHBIX IPUHIIMIIAX TPOMBIIUIEHHOTO
MOJIyYEHUS] BaKHEHUIINX BEIIECTB !
33 UYenoBek B MUpPE BEIIECTB U MAaTEPUATIOB 1
34 | Xwumus ¥ 310pOBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

» Xumus, 10 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
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