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HOACHUTEJIBHASA3ZAIINCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpa3zoBanuu B Poccuiickoii ®denepauuny», TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHONW MPOTPpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B DenepanbHOM  TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpeaMmera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuu, peaau3yronMX OCHOBHbIE 00pa30oBaTeIbHbIE MPOrPaMMbI, HOCHOBHBIX
nonoxxkeHut «Ctparerum pa3BuTus BocnuTanusi B Poccuiickoit denepanuu Ha
nepuon 10 2025 roga» (Pacnopsokenue pasutensctBa PO ot 29.05. 2015 Ne 996
- p.)-

OcHOBY MOAXO0/0B K pPa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1mielt crpaTteruy 00y4eHusl, BOCIIUTAHUS M Pa3BUTHs 00YUaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHUIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTU IIEJIEH,
collepKaHMsl, Pe3yabTaTOB OOy4deHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHON  OpraHU3alMM, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEepIIAIONIMM JTallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YeJIoBeKa, a TAaK)Ke SKOJIOTMUECKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY3/I0POBBIO
U TIPUPOJHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHMe OOydaromIMXCS Ha
YpOBHE cpeaHero oOmero oOpa3oBaHUS CpeICTBAaMU ydueOHOTrO Ipeamera
«XHUMHSA», COIEpKAHUE U IOCTPOEHHE KOTOPOTO ONpPENESEHbl B IPOrpaMMe IO
XUMHH C y4ETOM crielin(UKA HAYKH XUMUHU, €€ 3HAYCHUS B TIO3HAHUH MPUPOJIBI U B
MaTepuaibHON )KM3HU OOIECTBa, a TAaKXKe C Y4ETOM OOIIMX LieJeil U MPUHIIHUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CpPEAHEro  OOILero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHOW KYIbTYPHI.
Ona BHOCHUT CBOI1 BKJIaJ B JOPMUPOBAHUE PALIMOHAIILHOTO HAYYHOT'O MBIIIJICHUS,B
CO371aHUE LIEJIOCTHOrO MPEACTABICHHUS 00 OKPYKaloIleM MHpE KaK O E€IMHCTBE
IPUPOJIBI U YeJIOBEKa, KOTopoe (POopMHpyeTcs B XMMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBS3M MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUsS CTajia
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTHUW HalpaBlieHa Ha pelieHue
I00adbHBIX MOPOOJIEM YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LEIAMH U TOPUHIUIIAMH CPEAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIYEHUS B OJKU3Hb COLMYyMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisironuMHUIpe IMeTa« X UMUSINSBISFOTC0a30BBICKYPChI—
«Oprannueckass xumusi» U «OOmas W HeOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAaHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKJIIIOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
oprannyecko xumuu. @opMHpOBaHUE JAHHOW CHUCTEMbl 3HAHWUU MPU HU3YyUCHUU
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOopMUpOBaHA B IMporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJXO/la K U3Y4YeHHI0 Yy4eOHOro wmarepuana ©u OOyCIIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeNeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYEeCKONM XHWMHH BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUS OPTraHUYECKUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMHUYECKMX M DIIEKTPOHHBIX
NpeCTaBleHu O CTpoeHuu BemecTB. CBelneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEJMHEHUU. B Kypce OpraHnM4eckod XUMHUHM MOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYATIBHEBIC
MPEICTABICHUS O XUMHUYECKOUN CBS3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIIHH.

[lon HOBBIM yrioMm 3peHuss B mpeaMere «Xumwus» 0a30BOr0  YpPOBHS
paccMaTpuBaeTCsl M3Y4YEHHbIH Ha YPOBHE OCHOBHOrO 0O0HIEro 0Opa3oBaHUs
TEOPETUYECKUN Marepuan u (PaKTONOTMYECKHUE CBEJACHUS O BeEIIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIias U HeopraHudeckas
XUMUSD» O00ydYaromuMcsl MPEJOCTaBIsAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOT03aKOHACOOIETEOPETUIECKUXUMETOI0JI0TMYECKUXITO3ULIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKUMA 3TOro 3akoHa — OT
000011a011Iel 10 O0BSACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHMUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus JomojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJIEPKAHUSA, HUMEIOMHUMHU KYyJbTYpOJOTHYECKMI W NPUKJIAJTHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3U XUMHUU C
IPYTMMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II03HABATEIIBHOW U IPAKTUYECKOU
JESTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIHUTAaHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUH XMUMHH, TOMOTAIOT
BBIIYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO UM JMYHOCTHO 3HAYMMBbIX
npo0OyiiemMax, CBA3aHHBIX C XUMHUEH, KPUTHUYECKHM OCMBICIMBATH MHPOpPMALUIO U
OPUMEHATh €€ Uil TONOJIHEHWS 3HAHWUW, PEUIEHUS WHTEIUIEKTYaJIbHbIX U
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enom coaepkanue yueOHOro
npenMera « XMMUs» JaHHOTO YPOBHS MU3yYEHUS OPUEHTHUPOBAHO HahopMUpOBaHHE
y 00y4YaroluXcsi MHUPOBO33PEHUYECKON OCHOBBI I TMOHUMaHUSA (PUiIocoPCKux
UAeH, TaKUX KakK: MaTepHaJIbHOE €IMHCTBO HEOPraHMYECKOI'O0 W OPraHUYECKOro
MUpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOEHHUEM,
NO3HABAEMOCTh MPUPOAHBIX SABJICHUN IYTEM OSKCIEPUMEHTA M  PEIICHUs
POTUBOPEUN MEXY HOBBIMH (DaKTaMU U TEOPETHUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHME POJHM XMMHUHU B PEIIEHUU SKOJOTMUYECKHUX MPOOJIeM, a Takxke mpobiiem
cOepeKeHusl SHEPTeTUUECKUX PECYPCOB, CBHIPBS, CO3JaHUSI HOBBIX TEXHOJOTHUU U
MaTepuasoB.

B nmane pemeHus 3agay  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALMU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU MOAXOAbl K OIpPEAeNICHUIO
colepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeaycMaTpuBaloT (HOpMUpOBaHHE
YHUBEPCAJIbHBIX YUEOHBIX IEUCTBHM, UMEIOMNX 0a30BOE 3HAUYCHUE MJISPA3TUIHBIX
BUJIOB JEATEILHOCTH: peIIeHUus TMpoOiieM, TIOWCKa, aHalu3a W 00paboTKu
uHboOpMalui, HEOOXOAUMBIX JMJIi TNPUOOPETEHUs OIbITa MPAKTUYECKON U
HCCIICIOBATEIbCKON JEATEIBHOCTH, 3aHMMAIOIIEH BaXXHOE MECTO B ITO3HAHUU
XUMUHU.

B npakTuke mnpenogaBaHHs XMMHUM KakK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEIbHOM XapaKTepUCTUKH LeJeld H3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
MIEPBOCTENCHHONW 3HAYMMOCTU TPAJAMIMOHHO NPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak OOJJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K OINPEACICHUIO LEJNEHd HU3y4YeHUs
IIPEIMETA SIBIISIETCS] BIIOJIHE OMPABJIAHHBIM.



CornacHOTaHHOUTOYKE3PEHUATIIaBHBIMULEIAMUN3YYEHUATIPEIMETA
«XumusinaadazoomypoBHe(10—1 1k )saBastorces:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpA, B OCHOBE KOTOPOU
J€XAaT KIIOYEBblEe MOHATHS, PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE W IOHMMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUEe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMid, HEOOXOIHUMBIX [JIsi MNpUOOpeTeHus
YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e Pa3BUTHEYMEHUMHCIIOCOOOBNIEATENbHOCTH,CBA3aHHBIXCHAOIIOICHUEMHU
OOBSCHEHHEM XHMHMUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM  MpPaBHII
6e30macHOro 0OpaIleHus C BEIECTBAMH.

Hapsany c atum, coaepkarenpHas XapaKTe€pUCTHKA LIEJIEN U 3aa4 U3y4eHUs
npeaMeTa B IporpamMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHUC
HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero obmiero obpasoBanus. CeroaHs B
NpEernoaBaHuy XUMUU B OOJIBIIEH CTENEeHU OTAAETCS MPEeANOYTeHUENPaKTHIECKOM
KOMIIOHEHTE  COJep)KaHusl OOyYeHHs, OpPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIETO0 HE HaOopoMm
3HaHWM, a (PYHKIIMOHANBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHUSIMHU
AKTUBHOIO IOJIyY€HHUs 3HAHUW U IIPUMEHEHUS UX B PEAJIbHOW JKU3HU ISl PELLICHUS
IIPAKTUYECKUX 3a/1a4.

B cBi3u ¢ oMM npu W3ydeHUH IpeaMeTra «XHMUS» JOMUHUPYROLIEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus o0y4yarolmuxcsl K YCIOBHSIM JTMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYalMsX, CBA3AHHBIX C BEILECTBAMU U UX
IIPUMEHEHUEM,;

¢opmupoBanue |y OOyyaromMXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIS PaA3JIMYHBIX BHJIOB
AESITEeNbHOCTU: pelIeHHus MpoOiieM, MOUCKa, aHalu3a U 00paboTKu MHQOpMAIHH,
HEOOXOAMMBIX MJii TPUOOPETeHUs OIbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaceT
BAJKHOE MECTO B ITO3HAHUW XMMHHM, a TAKXKE JJIsI OLICHKH C NTO3ULMMIKOIOTr NYECKOU
0e30MacHOCTH XapakTepa BIHUSHUS BEUIECTB M XUMHUYECKMX MPOIECCOB Ha
OpraHM3M YEJIOBEKA U PUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEMOOYUAIOIIUXCS: CIMIOCOOHOCTH CaMOCTOSATEIbHONPUOOPETATHHOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JIJIsl TIOMCKAa U aHallhu3a Y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOT'O COJICP>KaHMUS;

dbopMupOBaHUEHUPA3BUTHEYOO yUAIOIINXCSIACCOIIMATUBHOTOMIIOT HUECKOTO
MBIIUICHUS, Ha0TI0/1aTeIbHOCTH,COOPAaHHOCTH,aKKYPaTHOCTH, KOTOPBICOCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYammuxcs yOeKJAEHHOCTH B T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJU B PEIICHUH TI00AIBHBIX MNpoOiIeM
palMOHAILHOTO TIPUPOOTIONB30BAHUS, TTOMOJIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHUS, OCO3HAHMUSI HEOOXOAUMOCTH OEpEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHWUW ISl TPUHSTHS TPAMOTHBIX pEIIeHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

Byue6Hnommnanecpeaneroo0ierooopa3oBaHusyYeOHbIMIPEIMET
«XuMuUs», U3ydaeMmblii Ha 0a30BOM YpPOBHE, SIBISETCS OOS3aTeIbHBIM Yy4eOHBIM
IPEIMETOM.

OO61iee 4ncio 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).

v' BocnuTaTe/IbHLIANOTeHIHAIPeIMeTa« X HMHUsI» Peau3yercsauepes:

v’ MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCITUTATEIbHBIX BO3MO>KHOCTEH
cojepkaHusl y4eOHOro mnpeaMera st (GOPMUPOBAHUSA Yy OOYyYaIOMIUXCS
POCCUHCKUX TPaJWLMOHHBIX JyXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYPHBIX
LEHHOCTE€W, POCCUHWCKOTO0  MCTOPHYECKOTO  CO3HAHUA Ha  OCHOBE
UCTOPUYECKOTO TPOCBEIICHUS; TOJ00p COOTBETCTBYIOUIETO COJIEPIKAHUS
YPOKOB, 3aJlaHUii, BCIIOMOTATEIbHBIX MATEPHUATIOB, MPOOJIEMHBIX CHUTYyaIUi
TUISL OOCYXKICHU;

v/ BKIIIOYEHHE B pabO4yro MPOrpaMMy LEJNEBBIX OPHEHTUPOB PE3YILTATOB
BOCIIUTAHMS, UX YYET B OINPENEICHUH BOCIUTATENbHBIX 3aJa4 YPOKOB,
3aHSATHUM;

v’ BBIOOpP METOJOB, METOAMK, TEXHOJOTWH, OKa3bIBAIOLIMX BOCIUTATEIHLHOE
BO3JICICTBHME HA JIMYHOCTH B COOTBETCTBUU C BOCHHUTATEIBHBIM HJICAJTIOM,
LETIbI0N3a/1a4aMUBOCITU TAHUSL, [IEJIEBBIMUOPUEHTUPAMUPE3YJIHTATOB



BOCIIUTAHUS; peaju3aldi0 T[PUOPUTETa BOCHUTAHUS B  y4eOHOH
JEeITEILHOCTH;

MPUBJICUCHHE BHUMAHHUS OOYYAIONUXCS K IICHHOCTHOMY  acCIeKTy
U3y4aeMbIX Ha ypOKax NpPEIMETOB, SBJICHUW W COOBITUH, WHUIIUUPOBAHHEC
0oOCY)XIICHHUW, BBICKA3bIBAHWK CBOErO0 MHEHHUS, BBIPAaOOTKH  CBOETO
JMYHOCTHOTO OTHOIICHUS K U3Yy4aeMbIM COOBITHSIM, SIBJICHUSAM, JIMIIAM;
NPUMEHEHNE WHTEPAKTUBHBIX (DOPM yUeOHOU pabOThl - HHTEIUICKTYabHBIX,
CTUMYJUPYIOIIMX IO3HABATEIPHYI0 MOTHBAIIMIO, WIPOBBIX METOJWK,
JUCKYCCHH, JAalOIIMX  BO3MOXKHOCTH  INPHOOPECTH  OMBIT  BEACHUS
KOHCTPYKTHBHOTO JIMAjiora; TPYNIOBOW pabOThI, KOTOpas Y4YUT CTPOHUTH
OTHOIICHUS W JEHCTBOBaTh B KOMAaHJIE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECCKOTO MBIIIJICHUS;

noOy>KJaeHue oO0yJarmmxcss coOJo1aTh HOPMBI TIOBEJCHMS, TMpaBuUiIa
OoOIlIEeHUsT CO CBEPCTHHKAMHU W  TICJAarOrMYeCKMMH  paOOTHHKAMH,
COOTBETCTBYIOIIHE yKIaay 0011e00pa3oBaTeIbHOM OpraHU3aINH,
YCTaHOBJICHUE U TIOJIJICPIKKY JI0OpOKeIaTeIbHOM aTMOoc(hephl;

OpraHW3allii0 HACTaBHUYECTBA MOTHBHUPOBAHHBIX U  3PYAUPOBAHHBIX
oOydJaroIMXCcs HaJl HEYCICBAIOIIMMH OJHOKIACCHUKAMH, B TOM YHUCIE C
0COOBIMHM O0Opa30BaTEIBHBIMH TMOTPEOHOCTSAMHM, JIAIOIIET0 OOYYArOIIMMCS
COIMAJIEHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3AMMHOW ITOMOIIIH;

VHULIMMPOBAHUE U MOJJIEPKKY UCCIEA0BATEIBCKON EATEIBHOCTH
00y4JaromuXcs, JIaHUPOBAHUECHBBITIOTHEHU EUHTUBU Ty ATbHBI XU
IPYIIIOBBIX IPOEKTOB BOCIUTATEILHON HAIIPABICHHOCTH.



COAEP KAHUEOBYYEHUA
10 KVIACC
OPI'AHUYECKASAXUMUA

TeopeTnuecKHEeOCHOBBIOPIAaHUYECKONXUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coennHeHNA.M.byTiiepoBa,e€0CHOBHBIETIOJIOKEHUS. CtpykTypHBIEDOPMYJIBI
OpraHMYecKMX BelecTB. loMonorus, wu3zoMepusa. XuMHUYECKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalMu OpraHuyeckux BemiecTB. HomeHknaTtypa
OpraHMYeCKUX COEIUHEHUN (CUCTEMaTHYecKas) M TpUBUAJIbHbIE Ha3BaHUSA
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M WX MPEBpAlICHUN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHWX BEIIECTB M MaTepHallaMd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IIPEBPAILICHUIO OPTaHUYECKUX BEILECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psa. MeraH u 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3MYECKHE W XHUMHYECKHE CBOMCTBa
(peakuuy 3amMelIeHus M TOPEHMS), HAXO0XKIACHUE B MPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKeHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALMHM, OKHUCICHHS H
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merunOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTro
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHM psi. ALIETHIIEH
— MpOCTEUIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHME, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peaklMH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTaIUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMCTBa
(peakuuy raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHUE. 107yo:
cocmas, cmpoenue, uzuueckue U  XuMmudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUAUHUMPOBANUS), Oy YeHueunpumereHue. TOKCUIHOCTh



apeHOB. I'eHeTmyeckass CBsI3b MEXAYy YIVIEBOAOPOAAMH, NPHUHAMICIKALUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKM YriaeBOAOPOAOB. IlpupoaHbli ra3 U MOMYTHBIE
He(dTanble ra3pl. HedTe u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TePMUYECKUM, KaTamuTU4yeckuil), nupoiu3. [IpoayKkTbl
nepepaboTku HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALLICHUIM:
O3HAKOMJIEHHECOOPA3aMUILIIaCTMACC,KayYyKOBUPE3UHBI, KOJIIEKIIUH
«Hedpte» n  «Yroap», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ITHIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Bbrluncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WM MPOAYKTA PEAKLIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

KuciopoaconepxkamueopranniecKuecoe IMHeHUs

[IpenenbHble OQHOATOMHBIE COUPTHL. METAaHOI W 3TAHOJN: CTPOCHHE,
¢usznueckre MW XUMHUYECKHE CBOWCTBA (pPEakiMu C AaKTUBHBIMU MeETallJIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U OTaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  COHUPTHI. DTWJIEHIJIMKOIb W  [JHULEPUH: CTPOCHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOIEHCTBHE CO IIEJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTIOATOMHbIE crnupThl). JleiicTBHE Ha
Opra’usM 4esoBeka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

DEeHOT:CTPOCHUEMOJICKYJIBI, (DH3NUSCKUENXUMUUECKHUECBOMCTRA.
Tokcuunocteenona.llpumenenuedenona.

Anpneruapl U Kemouwvl. DopMalbIerui, aueTaldbAeTHA: CTPOCHHUE,
¢u3nyeckne U XUMHUYECKHE CBOMCTBA (pEaklUMU OKHUCICHHS W BOCCTAaHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeiesibHbIe KapOOHOBBIE KHCIOThI. MypaBbUHAasi HYKCyCHas
KHCJIOTBI: CTpOEHUE, PU3NUECKHe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME IS
Kjlacca KUCJOT, peakuus dSTepuuKanuu), IMOJy4eHHe U MPUMEHEHHUE.
CreapuHoBasi U OJEMHOBas KHUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

Cnoxuble 3(puUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxxHbIx3¢upoB. Kupsl. I unponuzxupos.[Ipumenenuexupon.buonornueckas
POJIb JKHPOB.



VYrneBoapl: cocTaB, KJIacCHU(pUKaLMs  YriIeBoJOB  (MOHO-, JH- H
nosiucaxapubl). ['oko3a — npocTelmii MoHOCaxapH1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XMMHUYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcuom Meau(ll), oxuciaenume ammuadyHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B NPUPOJE, MPUMEHEHHE,
ouonoruyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP IITIOKO3BI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Henoo3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYECHHMS BELIECTB W HUX IPEBPALICHUN:
npoBeJieHNe, HAOJII0ICHHEe W ONHMCAHHE JAEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJa
okcuaoM Menu(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeOpa(l) u rumpoxcugom wmeau(Il), B3ammopeiicTBHe Kpaxmalia € HOAOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnie 3agaun.

Boluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIHM NPOAYKTa PEaklMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIIUN).

A3oTconepxkaeopraHn4eCKueCcoe IMHEHNS.

AMUHOKHCIIOTBI KaK aM(OTepHbIe opraHuueckue coequHenus. dusndeckuen
XMMHUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha mpumepe rnuuuHa). buonoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benku Kak NpUPOOHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOpUYHAs M TPETUYHAs CTPyKTypa OenkoB. XUMHUECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKuy Ha OeNIKH.

OKCHEpPUMEHTAIIBHBIE METOABbl M3YYEHMsI BEIIECTB W WX IPEBpALICHUI:
HaOJII0/IEHNE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/IAPHBIECOCAUHEHU S

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJHUMEPHU3ALNN, CPEAHASA MOJICKYJIIpHAs
Macca. OCHOBHbIE METObl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIBHBIE METOAbl M3YyYEHHs BEIIECTB M UX NPEBPALLICHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHBIECBA3H.



PeanuzanusamexnpeIMeTHBIXCBA3EUIIPUN3yYEHUNOPTraHUYECKOUXUMUN B
10 xyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IOHATUN, TaK U MOHATHUN, SABJIIOIIMXCS CUCTEMHBIMU U OTHEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUS: SABJIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIaccu(UKalys, NePUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DOHEpPIrus, Macca, aroM, OJJEKTPOH, MOJEKYIa,
OPHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOAbI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypcehl.

TexHonorus: nUIIEBbIE MPOAYKTBI, OCHOBBI PALMOHAIBHOIO IHUTAaHUS,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11KJIACC
OBINAANMHEOPT AHNYECKAAXUMUA

TeopeTnyeckneOCHOBBIXUMHHU

XUMUYECKUA dJIeMEeHT. AToM. Sapo aroma, H30TOIBIL. OJEKTPOHHAsS
000J1049Ka. DHEPreTHYECKHE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbhl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB IO OpOHTANSIM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuoOgUYECKOro 3akoHa U l[lepuoamveckoil cucteMbl
xuMu4deckux 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOEHHS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOICTB XHMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXHBIX BEIIECTB IO TPYINaM M TEpUoaaM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUYECKOW CBA3U
(KoBaJieHTHAsI HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHWsS KOBAJIEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbiil). Bogoponnas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TonaTueonucnepcHpixcucremax. UCTHHHBIEUKOIOUIHBIEPACTBOPHI.
MaccoBasi0JIsIBE11I€CTBaBPaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTMdecKkas CBSI3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudukanuss  XUMHUYECKHMX — peakluii B
HEOPraHWYECKON W OpPraHWYEeCKOW XUMHHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHUMbIE
peakuun. XUMHYECKOE paBHOBecue. DakToOpbl, BIMSIONIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle latense.

DnekTponutnyeckasauccoryanus. CuiibHbIercIa0bIed1eKTponTh. Cpeta
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJIbl HM3YYEHHUS BEIIECTB M WX IPEBPAILCHUN:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xumMuueckux siaementoB JI. U.
MenneneeBay, H3y4eHHE MOJEled KPHUCTAUIMUECKUX PEMIETOK, HAOMIOICHUE W
OTHCaHue JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaJIU3aTOPa, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAJBHOIO WHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3muyHbIX (DAKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérurnlie 3amaqn.

Pacuétel 1O ypaBHEHMSIM XMMHUUYECKMX pEakluuii, B TOM 4YHUCIIE
TEPMOXHMMHUYECKUE PaCU€Thl, Pacu€Tbl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJISI BEILIECTBAY.

Heopranuuyeckasixumus

Hemeramnel. Ilomoxkenme HemetaiuioB B Ilepuoauyeckon  cucteme
xumudeckux asnemeHtoB JI. M. MenngeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3uyYecKkue CBOMCTBA HEMETAIIOB. AJIOTPONHS HEMETaloB (Ha mpuMepe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEIUHEHUN ).

[IprMeHEeHNEBAXKHE UM XHEMETAINIOBUM X COCITNHEHU .



Meramisl. llonoxxenue meramnosB B llepuoguyeckon cucteMe XUMHYECKUX
sanemeHtoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JEKTPOHHBIX 00O0JIOUEK
aToMOB MetauioB. OOume gusnyeckue cBoicTBa MeTayuioB. CrulaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PAJ HANIPSIKEHUH METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPUM, KaJIWi, KaJIbIIU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAIbHBIE METOJIbl H3YyYE€HHUS BEHIECTB M WX MPEBpAIICHUMN:
U3y4YeHHE KOJUIeKUMU «MeTalibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHUE U OINHUCAHHUE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCH]IA AJTIOMUHHUSA C PacTBOpaMu
KHCJIOT U LIEJI0Y€el, KaYeCTBEHHbIE pEaKIIMU Ha KATHOHBI METAJJIOB).

PacuétHnie 3agaun.

PacuéTtel mMacchl BemiecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIU OHO
U3 BELIECTB UMEET MPUMECH.

XUMHUAHKUZHD

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMIMX HAYYHBIX MPUHLUINAX TPOMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BELIECTB W MaTEpPUANIOB: BAXXHEUIIWE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTe€puaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJlbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yIOOpeHHUSL.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IPABUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuia 6€30MaCHOTO UCTIOIL30BaHUS NIPETMAapaTOB OBITOBON XUMUUB
[TOBCEHEBHOM KU3HU.

MeXnpeaMeTHBIECBA3H.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOpPraHU4YECKOM XMMUHU B 11 Kiacce OCymeCTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOIUX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHSATHHA, SBISIOIIAXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAyYHBINM (PakT, TUmoTe3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccupuKanus, MNepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUYECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEITUYUHBI U SIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi:  knetka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpaAIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIE MCKOTAeMbIE, TOTUIHUBO,
pECypCHI.

TexHoMOrusA: XUMHYECKasT MPOMBIIIICHHOCTh, METAJLUTypTrus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, ITHINCBAs
NPOMBIIIEHHOCTh,  (DapMaleBTHUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMPEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIEPE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylibTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM W  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus SBISIETCS] CUCTEMHO-JEATETbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS INpeaMera «XUMHUs» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIONIUMUCS POCCUUCKOM TPaKJaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HAJIMYMEMOTUBALIMUKOOYUEHHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKJACHHUI JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaJIULIUKA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
eI U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS TMpeaMeTa «XHUMHs» TOCTHTAIOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCIHUTATEIBHOM JEATETbHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLIUOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH
U HaealaMd POCCUHCKOTO TPaKJAHCKOro OOIecTBa, MPUHATHIMA B OOIIECTBE
HOpMaMM ¥  TpaBWIaMH  TOBEJEHUS,  CIHOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeameTa «XUMHS» OTPaXKaroT
c(OpPMHPOBAHHOCTh OIBITA IO3HABATEILHON M TPAKTHYECKOW JACSATEIHHOCTU
00y4aroUMXcs Mo peain3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpakaaHCKOTOBOCTTUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpPEACTaBICHUS O COLMAIbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUOB YU€OHOU JIEITEIIBHOCTH;

2) NaTPHOTHYECKOTOBOCTIHTAHMS .

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HaCJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIbHBIX ~ HAaOMIONCHUHM, KPOMOTJIMBBIX OKCIEPUMEHTAIIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUU U MOCIEAYIOIIEM
aHanau3e MHQpOpMAIMU O TEPEAOBBIX JIOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XHMHH,

3) TyXOBHO-HPaBCTBEHHOTOBOCITUTAHMS:

HPaBCTBEHHOTOCO3HAHUS, 3 TUYECKOT OTIOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
NO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUNA OSTUX
MOCTYIIKOB;

4) popMHPOBAHUSKYIbTYPbI3I0POBbSI:

NOHMMAaHHUS IEHHOCTeW 370poBOr0 W 0Oe3omacHoro o0pasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PU3HYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroICHUST TIpaBUJI OE301MacHOr0 OOpalleHus ¢ BelleCTBAaMHU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUJIEKTHUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHATHS BPEAHBIX MPUBBIYEK (yMOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs);

5) Tpy/10BOTOBOCTIUTAHMSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKON
JESTENHbHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYruX BHUAAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJibTataMm TPYAOBOU NEATENbHOCTH,

FOTOBHOCTHKOCO3HAHHOMYBBIOOPYUHIUBUIYaTbHOUTPACKTOPUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuu COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JIOrM4eCKOrOBOCIIMTAHMA:

AKOJIOTUYECKHU 11e71ecO000pa3HOr0 OTHOILICHUSI K TPHUPOJIe, KAK HCTOYHHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUUECKUX TMpoOJsieM, BIHMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JEUCTBUN, NPUHOCAIIUX BpEd  OKPYXKAIOIIEH
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYECKHE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHHUS, SKOJOTUUECKON KYJIBTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMM B IO3HABAaTEIbHOW, KOMMYHHKAaTHBHON M COLMAIBHOM
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUHU
xemodoouu;

7) HIEeHHOCTUHAYYHOT OTIO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOUN MPAKTUKH;

NOHMMAaHUS CHeuuPUKM XUMUM Kak HayKd, OCO3HaHHS €€ polu B
(dbopMHUpPOBAaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3IaHUU IIEJIOCTHOTO
NpEICTaBIIEHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHWH TpoOJieM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W Ba)XXHOHM pOJIH B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00ECHEYEHUH YCIOBUMN
YCTEIIHOTO TPY/Ia U HKOJIOTHIECKH KOM(MDOPTHOM KU3HU KaKIOTO WICHAOOIIECTBA,

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MTO3HAHUS, UCII0Ib3yEeMbIXBECTECTBEHHBIXHAYKAX,CIIOCOOHOCTUUCIIONB30BATh



MOJIy4aeMble 3HAHMS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX BHEM U3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayuyHbIX (DaKTOB U UMEIOIIUXCS JAHHBIX C LEJIbI0 [OJIy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJb30BATh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEPECAKIIO3HAHUIOMHCCIIEI0BATEILCKOM IEATENBHOCTH;

FOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUIO0, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHUN MO XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMyYHbIX chepax npodeccuoHanbHON

NESATENBHOCTH.
METANPEIMETHBIEPE3YJIbTATbBI

MeTaHpeleeTHme PE3YJIbTaTbl OCBOCHHA yqe6H0r0 npeamMceTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HI€Hay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMBIX B CCTCCTBCHHBIX HAYKaXxX (MaTCpI/Iﬂ, BCUICCTBO, SHCPI'HA, SBJICHHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTC3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHUKATUBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECCKHUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEVCTBUS B TIO3HABATEIILHON U COLIMAIIbHOW MPAKTHKE.

MertanpeagMeTHbIE pPE3yibTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATCIILHBIMH, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NO3HABaTeJIbHBIMH
JEUCTBUSIMH:

1) 6a3oBbIeJIOTHYECKHEAEHICTBHUS:

CaMOCTOSTENIbHO  (OpMyIHpOBaTH W aKTyaJU3WpOBAaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENETATh LEJIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHA UX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BATHIIPHUOCBOCHUM3HAHU UTPUEMBLIOTHYECKOTOMBIIITICHUS—
BBLIC/ISIThXaPAKTEPHBICTPU3HAKUITOHSI TUM N YCTAHABIMBATbUXB3aMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBS3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CHUMBOJIUYECKUE
(3HAKOBBIEC )MOJIENIN, TPEOOPA30OBHIBATHMO/ICIHLHBICTIPE/ICTABICHUS ~ —XUMHUYECKUM
3HaK (CMMBOJ) 2JIEMEHTA, XUMHUecKas GopMmyJlia, ypaBHEHUE XUMHUYECKOHPEaKITUn
— MPU PEIICHUH Y4YeOHBIX MO3HABATEIBHBIX M MPAKTHUUYECKUX 3a/a4, MPUMEHSThH
Ha3BaHHBIE MOJICIIbHBIC MPEJCTABICHUS JJIsl BBISIBIICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BBIEHCCIIEI0OBATEIbCKHEIEHCTBHA:

BJIaJIETh OCHOBAaMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
peaxkuuu;

(bopMynHpOBaTHLIETUN3aIaYNUCCIIEI0BAHUS, ICTIONB30BATHIIOCTABIICHHBIE U
CaMOCTOSITETILHO ~ C(POPMYJIMpPOBaHHBIE BOIMPOCH B KAyeCTBE MHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJAJETh HABBIKAMU CaMOCTOSATENIBHOIO IUIAHUPOBAHUA M MPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (GpopmMylIupoBaTh
000011IeHUSIMBBIBOILIO THOCUTEILHOIOCTOBEPHOCTUPE3YIbTATOBUCCIICAOBAHHS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MPOACIAHHON padoTe;

npuoOperaTh OMNBIT YYEHWYECKOW HCCIIeIOBATeIbCKOM W TPOEKTHOM
JESTENBHOCTH, MPOSBISITH CIHOCOOHOCTH W TOTOBHOCTH K CAaMOCTOSITEIIBHOMY
MOUMCKY METOJOB PEIIEHUs NPAKTUYECKUX 3ajlady, MNPUMEHEHUIO Pa3IUYHbIX
METOJI0B O3HAHUSL.

3) padoTacuHpopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHWKAX HWH(opmanuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHaMM3UpPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCTB;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpoOpManuu, HEOOXOAUMON IS BBINOJTHEHUS YYE€OHBIX 3a7au
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMBIT WCIOJB30BaHMUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH W PA3IMIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KadyecTBE CpeACTBAa Mpu pabore c
XAMHYECKOW HMH(POPMAIMEH: TPUMEHITh MEXIpeIMETHbIC ((pU3HUECKHe U
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJUYECKHUE CpEICTBA
HaTJISTHOCTH.

OBj1aIeHHEeYHHBEPCATbHBIMMKOMMYHUKATHBHBIMH/IEH CTBUSIMH

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOM TeMbl B XOJ€ JuUajiora u/miu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BLICTYNAaTh C MPE3EHTAlMe pe3yJbTaTOB TMO3HABATEIILHOW EATEIIbHOCTH,
HOJTYYCHHBIXCAMOCTOSATETbHOMINCOBMECTHOCOCBEPCTHHKAMHUIIPUBBITIOJTHCHUH
XUMHYECKOTO JKCIEPUMEHTA, MPaKTUYECKOW pabOThl MO HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS MO3MUIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiaieHUEeYHHBEPCATbLHBIMHUPETryISITUBHBIMUAEHCTBUSIMU:

CaMOCTOSITEJIbHO TUJIAHUPOBATh M OCYIIECTBISITH CBOIO IM03HABATENIHHYIO
JEeSTENbHOCTh, OMpenessss e€ Ieau MW 3aJauyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpeIjaracMblii  aJlrOpUTM JACHCTBHA TpHU
BBITIOJTHEHUU Y4YeOHBIX M HUCCJENIO0BATENbCKUX 3aJad, BBIOMpaTh HamOoJee
3 PeKTUBHBIN CMOCO0 WX pemeHus ¢ y4E€TOM TOJYYEHHUsS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTH HA OCHOBE CaMOAHAIN3aH
CaMOOLICHKH.

HNPEJMETHBIEPE3YJIbTATbBI

10 KITACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHI»
OTPaXaroT:

c(hOpMHPOBAHHOCTh  TPEACTABICHHH O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KApTUHBI MHpa, pPOJIM XHMHUU B TIO3HAHUM SIBICHUMN



npuposibl, B  (GOPMUPOBAHWUM  MBIIUICHUST W KYJbTYpbl JIMYHOCTH, €€
G YyHKIIMOHATIBHOUTPAMOTHOCTH,HEOO X0 ITUMONITIAPEIICHUSITIPAKTUYECKUX3a]ady U
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOILIEHHUS K CBOEMY 3J0pPOBBIO M IPHUPOIHOMU
cpene;

BIAJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpas  BKIJIIOYACT:
OCHOBOTOJIAraloIue TMOHATUS (XUMHUYECKUUA DJIEMEHT, aToM, OJJIEKTPOHHAas
000JI0YKa aTomMa, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKAS
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (QyHKIMOHAJNbHAs TpYyIIna,
paguKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKUN PsJI, TOMOJIOTH, YTIE€BOIOPOIbI,
KHACJIOPOJ U Aa30TCOJEpXKAllMe COEAMHEHHsl, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XWUMHHU; MHUPOBO33PEHUYCCKUE 3HAHUA,
JeXalme B OCHOBE TMOHUMAHUS TPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUHN, (PAKTONIOTHYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUU W
0€30MacHOM HCTOJIb30BAHUM BaXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TOHSTHIH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIHME TMOHSATUS MPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEeBpallleHu OpraHMueCKuX COeAMHEHUH;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJNB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHHM XMMHYECKUX pEaKIHil,
M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHMYECKUX BEHIECTB ISl WIUIIOCTPALIUUA HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJJIC)KHOCTh H3YYECHHBIX
OpraHMYeCKUX BEHIECTB MO0 HMX COCTaBy M CTPOCHUIO K ONpeaeiIEHHOMY
KJIAcCy/Tpynne CcoeAuHeHU (yrieBOJOpOAbl, KHUCIOPOA U a30TCOJEprKaIlue
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIWHEHMs), HaBaThb WM Ha3BaHUS 10
cucremarnueckoi HomeHknatype (IUPAC), a Ttakxke NpuUBOIUTH TpHUBUAIbHbBIC
Ha3BaHUSI OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH, alleTHJICH,
STWJICHTJINKONb, TIHUIECPUH, (HEeHod, GopManbaerus, amneTaabAeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHasl KHCIJIOTa,0JICMHOBAsi KHUCJIOTa, CTEAPUHOBASIKKCIIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OINPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS
opranuuyeckux BemectB A. M. bytiiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB, CTPOEHUE,
du3nUeckre W XUMUYCCKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, AalleTHUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATHJICHIJIHUKOJIb,
TJIMLEPUH, (EHOJI, aleTalbJeruj, MypaBbUHAs U YKCYCHasl KHUCJOTHI, TJIIOKO3a,
Kpaxmall, IeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTAa), WILTIOCTPUPOBATh T€HETHUECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMUYCCKUX PEAKIHHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPHU30BaTh UCTOUHUKH YTIJIEBOJOPOIHOTO
ChIpbs (He(pTh, MPUPOJIHBIN ra3, Yrojb), CHOCOOBI UX MepepaboTKU UMPAKTHYECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHS 110 XUMHUYCCKHM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIEeCTBA WJIM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WA MPOJAYKTOB PEAKITUH);

c(OpPMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUYEHUU BEUIECTB U
XUMHYECKUX SIBIICHUN (HaOI0/IeHne, n3MepeHne, SKCIEPUMEHT, MOJIETUPOBAHHE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHHUS I TPUHSATUS pEIIeHUd B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIB30BAHUS XUMHYECKOM
MOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHWEM, a TaK)Ke IpaBHiia OOpaIleHUs ¢
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMHU IO BBHITIOJHEHHUIO JIaAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH U BBHINIOJNHATH XUMUYECKUM
sKCIIepUMEHT(TIPEBPAIICHUSIOPTaHUYECKUXBEIIIECTBIPUHAT PEBAHUMU, IOy ICHUE
STWJIICHAa W W3YYCHHE €ro CBOWCTB, KayeCTBEHHBIC PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATypalus OEIKOB MPH HArpeBaHWH, IIBETHBIC pEaklUu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpameHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOPYAOBAHHWEM, TIPEICTABISATH PE3YJIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uHpOpMaLINIO, TMOJYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COONIOJAaTh  MpaBWia  JKOJIOTHYECKH
L[€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX
COXPAHEHHUSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEHUCTBHUS Ha YKUBbIE OPraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 00y4YaroIMUXCA C OTPaHUYEHHBIMU BO3MOXKHOCTSAMM 3J0POBbS: YMEHHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaxX IO3HAHMS BEIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CHenbIX M CcHaboBHUIAIIMX OOyYarolUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM COCTaBIIAIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
npupoabl, B  (GOPMHUPOBAHWUW MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOUT PAMOTHOCTH,HEOOXOIUMOMITIAPEIICHUSITPAKTUUECKUX3a1ady U
9KOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEGHHS K CBOEMY 3J0POBBIO M IPUPOTHOMU
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKHI 3JEMEHT, aToOM, H30ToI, S-, P-, d-
AJICKTPOHHBIC OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0OBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMUUYECKas CBA3b
(KoBaJIeHTHAs, WOHHAs,METAIMYECKAs,BOJIOPOIHAS ), KPUCTATUIMNYECKAs PEIIETKA,
TANBl ~ XUMHWYECKUX  PEAKIUW, PACTBOP, DJIEKTPOJMUTHI, HEIIJICKTPOJIHUTHI,
BJICKTPOJIMTHYECKAs] JIUCCOLMAILNSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIMu, XUMHUUYECKOE DPaBHOBECHUE);, TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckud 3akon [[. WM. Menpneneesa,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALLICHUS SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAINIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTH H
CUCTEMHOCTH XUMHYCCKUX SBIICHHH, (PAKTOJIOTHMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJY4YEHUH M 0€30MaCHOM HMCIOJIB30BAaHUHM BAXHEUIITUX HEOPTaHMYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MNPU3HAKU MOHSTHIA,
YCTaHAaBIINBaTh WX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJNB30BATh XUMHUYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  yPaBHEHHM  XMMHYECKUX  pPEAKIUH,
cuctematnueckyro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIeCTB (YyrapHblid ra3, YrJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMpPENesATh BaJEHTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BHUJ XMUMHUYECKOU
CBs3M (KOBaJ€HTHAasi, MOHHAs, METAJNINYECKasi, BOJOPOHASI) B COCTUHEHUSAX, TUII
KPUCTAINTMYECKON PEIIETKM KOHKPETHOrO BeIIecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpebl B BOJAHBIX paCTBOpPaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHH YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpENeIEHHOMY KIaccy/rpymre
COEIMHEHUM (TMPOCThIE BEIIECTBA — METAUIbl U HEMETAJIbl, OKCUIbI, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /J.
W. MenpneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuogoB Ilepmoandeckoil CHCTEMBI
xuMuueckux sjaementoB JI. M. MennaeneeBa, HMCIONB3ys MOHATHS «s-, P-, -
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATH3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX COCAMHEHUU IO MEpPUOAAM U
rpynmnam [lepuoauueckoit cucteMbl XUMUYECKUX 3eMeHTOB /. 1. MeHneneena;

chOpMHUPOBAHHOCTh ~YMEHUW  XapaKTepus3oBaTh (OMHCHIBaTH)  OOIIUE
XMMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKON CBA3UM MEXAY HEOPraHWYECKUMHU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHs KIacCU()UIMPOBATH XUMHUYECKHE PEaKLUUU IO
pa3IuMYHBIM IpPU3HAKAM (YUCIIYy M COCTaBy pPEarupyrollUX BEIIECTB, TEIJIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETEHEW OKHCIIEHHUS 3JEMEHTOB, 00paTUMOCTU
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIHUI pa3IMuHBIX
TUIIOB, IOJIHBIE M COKPAIEHHBIE YPABHEHUS PEAKUUH HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(OpPMHUPOBAHHOCTh yYMEHUH TMPOBOJIUTH PEAKIMH, TOJTBEPIKIAIOIIHNEC
KaueCTBCHHBI COCTaB pPa3UYHBIX HEOPTaHWYECKUX BEIICCTB, pPACIO3HABATH
OTIBITHBIM ITYTEM WMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYCCKUX
BCIIECTB;

c(hOPMHPOBAHHOCTh yYMEHHH  pPACKphIBaTh  CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTaHOBHUTEIIBPHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHHUS 3JCKTPOHHOIO OallaHca
ATUX PEAKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
PEaKIMUOTPA3TUIHBIX(PAKTOPOB;XapaKTEPCMEIIIEHUST XUMHYCCKOTOPABHOBECHUST B
3aBUCUMOCTH OT BHENTHeTo Bo3aekcTBus (nmpuniun Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUUYECKHE IPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHsI CEPHOW KHUCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONIMX HAYYHBIX MPUHIUIIAX U
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO IIPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMCHHH TPOBOIUTH BBIYHMCICHUS C HCIOJb30BaAHHEM
MOHSITHSI «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IpH XMMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJHOTO U3 YYAaCTBYIOIIUX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiiu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPAIIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MTPaBUIIa MOJIH30BAHUS XUMHUYECKOM
nocyaoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJHEHUIO JIaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHUH IUIAHUPOBATH U BBINONHITH XUMHYECKUI
HKCIIEPUMEHT (Pa3oKEeHUE TMEePOKCHIA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
OTIpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOpA, BIUSHUE PA3NIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peaknuu MOHHOTO OOMEHa, KauyeCTBEHHBIE pPEaKIMu Ha cynbdar-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamiel» U «HemeTamib») B COOTBETCTBUM C TMPAaBHJIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIeHUH C BEUIECTBAMU U J1a0OPATOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XHMHUYECKOTO OJKCIIepuMEHTa B (Qopme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX peaKnuii U (HOPMYIUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAINIO, TOJy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEeACTBA MacCOBOM
KOMMYHUKaIuu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  SKOJOTHMYECKU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEW MPUPOJHON Cpelibl, OCO3HABATh
OMACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAS
cmpicnt nokazarens IIJIK, moscHAT, Ha mpuMepax CcHocoObl YMEHBIICHHUS H
MpeI0TBpalleHHs X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 0Oy4YaroIIMXCA C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE
NPUMEHATh 3HAaHHUSA 00 OCHOBHBIX JOCTYNHBIX METOJIaX MO3HAHWS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CHenbIX M CHabOBHUIAIIMX OOyYaroUIMXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. bpaiins nms 3anmucu XUMHUUECKUX

dbopmy.
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CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 2




Hroro nopaszaeny

13

Pasznend.A3orcoaep:xkanyeopranniecKkue coeJuHeHUs

4.1 AMUHBI. AMHHOKHCIIOTHI. benku 3
Wroro nmopazueny 3
PaznenS.BbicokomMoJieKyJIIPHbIECOCAUH CHU I

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro nopazaeny 2
OBIIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 34




11KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuepa3aeJ 0BUTEM (uu¢posbie)
Neni/m Konrpoabsnbie | IIpakTnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazgeal.TeopernueckueoCHOBBIXUMUM
CrpoenunearomoB.llepronyueckuiizakos u
11 [Iepnoanueckas cucteMa XUMUYECKUX 3
anemenToB/[.11. Menneneesa
12 CrpoenueseniectBa.MHOTOOOpa3ue 4
' BEIIIECTB
1.3 XUMHUYECKUEPEAKITUN 6 1 1
Hroro nmopazaeny 13
Pasznen2.Heoprannueckasi Xumust
2.1 Mertasbt
2.2 Hemeranbt 1
53 CBs3bHEOPraHNYECKUXUOPraHUYECKUX 5
' BEILIECTB
Uroro nopazneny 17
Pa3zpen3. XuMusan:xusuo
3.1 XUMUSANKU3HD 4
Uroro nopazaeny 4
OBHIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 34 2 3







IHOYPOYHOEIIJIAHUPOBAHHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Temaypoka Bcero Konrpoapubie | Hpakmirieckie H3yyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHHUE,pa3BUTUEHU3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coenquHeHnA.M.byTinepoBa,e€ OCHOBHbIE 1
MOJIOKEHHUS
[IpencraBnenuneokiaccupuraiu
3 oprannueckuxseniects. Homenkarypa 1
(cucremaTuyecKkas U TPUBHAIIbHBIE
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI:COCTaBUCTPOCHHE, 1
TOMOJIOTHUECKUN Psifl
5 MeTtaHusTaH—IIpOCTENIIINE TPEACTABUTEIH 1
AJIKaHOB
6 AJIKEHBI:COCTaBUCTPOCHHUE,CBONCTBA 1
7 OTUIICHUTIPONTMIIEH—IIPOCTENIINE 1
MIPE/ICTaBUTEIH aJTKEHOB
3 [IpaktuyeckaspadoralNel.«Ilonyuenne 1 1
STHJIEHA U U3yYEHHUE €TO0 CBONCTBY
Ankanuensl. byranuen-1,3u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTOKAaYyYYKANPC3UHEBL




AJIKMHBI:COCTaBHOCOOCHHOCTUCTPOCHHS,

10 TOMOJIOTHYECKUHN psifI. ATleTHIIeH —
MPOCTEUIIUIIPEICTABUTEIbAIIKUHOB

1 BrrunciieHusAnoypaBHEHUFOXUMUYECKO M
peaxiuu

12 Apenbl:6eH30511T0y01. TokCHYHOCTH
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MpUHAUIEKAITUXKPA3TUYHBIMKIIacCaM
[TpupoIHBIENCTOYHUKNYTIIEBOI0POIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl,HeTHUIIPOIYKTHI €€ epepaboTKu
[IpupoAHBIEUCTOYHUKUYTIIEBOJOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC
ra3bl,He(THUTIPOAYKTHI €€ TepepaboTKu

16 KounTtponsHaspaboranopasueny
«YTIIeBOAOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHOJIMATaHOJI. BogopoaHascBs3b

18 MHOT0aTOMHBIECTTUPTHI: STUICHIIUKOJIbU
TIIMIEPUH

19 DeHOI:CTPOCHUEMOJIEKYIbI, (PU3UUECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anbreruabl:opManbIeTUAN alleTaTbACTHI.
AnetoH

1 O/1HOOCHOBHBIETIpEIeIbHBIEKApOOHOBBIE
KHCIIOTBI: MypaBbUHAS U YKCYCHASI

22 IIpaktnyeckaspadboTaNe2.«CBolicTBa




pacTBOPayKCyCHOMKHUCIOTHI)

23

CTeapI/IHOBafII/IOJICI/IHOBaFIKI/ICJIOTBI,KaK
HpGI[CTaBI/ITCJII/IBI)ICHH/IXKap6OHOBI>IX KHCJIOT

24

MpbU1aKaKCOTMBBICITUXKAPOOHOBBIX KHUCIIOT,
UX MOIOILIEE JIEUCTBUE

25

CnoxHbIed(UPBIKAKITPON3BOTHBIC
KapOOHOBBIXKHCIIOT.[ MAPOIU3CIIOKHBIX

3¢upoB

26

XKupbr:ruaponu3, mpuMeHeHue,
OuosoruuecKas poJib KUpPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
BaxuelmnenpeacTaBUTENN TJIFOKO34,
(dbpykTO3a,caxaposa

28

Kpaxmanunemnnonao3akaknpupoaHbie
MOJIUMEPHI

29

KonTtponsHaspaboTtamnopazaeny
«KucnopopacoaepxkanmeopraHnaecKue
coenuHEeHU/ Beepoccuiickas
MpOBEpOYHaspadboTa

30

OO6mrasxapakTepruCcTHKaa30TCOIEPIKAIIX
OPraHUYECKUX COCTMHCHUM /
BcepoccuiickasnpoBepouHaspadboTa

31

AMWHBI:METHJIAMUHN aHWINH

32

AMMHOKHCIOTBIKaKaM(poTepHbIe
OpPraHMYECKNUE COCIUHEHUS, UX
o6uonornyeckoeznauenue.llentupr.
benkukaknpupoaHsie




BBICOKOMOJICKYJIAPHBICCOCAUHCHU A

OCHOBHBIEITOHATUAXUMUN

33 BBICOKOMOJIEKYJISIPHBIXCOEIMHEHU I 1
OCHOBHBIEMETO/IBICHTE3A
34 BBICOKOMOJIEKYJIIPHBIXCOEAMHEHU . 1
[InacTtmaccsl, KaydykH, BOJIOKHA
OBIIEEKOJIMYECTBOYACOBIIO 34

I[TPOTPAMME




11KJIACC

Ne
n/u

Temaypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUNIIEMEHT. ATOM. DJIIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepnoanueckuizakonul lepronueckas
CUCTEMa XMMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPUENCTPOECHUSATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUXDJIEMEHTOBUUXCOCIUHEHUMIIO
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .. Meneneena B
Pa3BUTUHUHAYKH

CTpOCHI/IGBGI_I_IeCTBa.XI/IMI/I‘ICCKaHCBHSB,eé
BHUABI; MCXaHU3MBI O 6pa3OBaHI/I$I
KOBEU'I@HTHOIZCBHSPI.BOI[OpOI[HaHCBHSL

BajieHTHOCTB. DJEKTPOOTPHUIIATEIILHOCT.
Crenenbokucienus. Bemecrsa
MOJICKYISIPHOTOMHEMOJICKY/ISIPHOTO
CTPOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
I/ICTI/IHHLIeI/IKOJ'IJ'IOI/II[HBIepaCTBopH.
MaccoBasgo01sBeIIeCTBaB pPacTBOPC




Knaccugukanusyn HoMeHKIaTypa
HEOpPraHUYECKUXCOEAMHEHUI. ] 'eHeTHUeCKast
CBSI3b HEOPraHWYECKUX BEUIECTB, PAa3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHYECKUX peakuni B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOHCOXPaHEHHUAMACCHIBEIIECTB;3aKOH
COXpaHEHUSAUIPEBPALLEHUSIIHEPTUUIIPU
XUMUYECKUXPEAKIUAX

Ckopoctbpeakiiuu. O6paTUMblepeaKiinm.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckaspadboralNel.«BnusHue
pa3nUUHBIX()aKTOPOBHACKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DnekTponuTuyeckasauccounarys. [ loustue
0 BojopoiHoM Tokasarene (pH) pactBopa.
Peaknunnonnorooomena.l naponms
OPraHUYECKUXUHEOPTaHUYECKUX BEIIECTB

12

OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonatue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTtponsHaspaboramnopasueny
«TeopeTnyecKkrneoCHOBBIXUMHID)

14

Mertanisl, uxnomnoxenuesllepuoanueckoit
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MeHieneeBanoco0eHHOCTUCTPOEHUS
aToMmoB.O0muedu3nuecKuecBoiicTra
METaJJIOB




15

CrinaBpIMETAIIIOB. DJIEKTPOXUMUYECKUUPS
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB(HATPUM, KAJTUMA, KAJTBIIN I, MarHUAM,
AIIOMHUHMI) U UX COETMHEHUN

17

XHWMHUYECKUECBOWCTBAXPOMA,METUUHX
COCIMHEHUI

18

XUMHYeCKHECBONCTBAIIMHKA, JKeIe3annX
COEIMHEHUH

19

[IpakTnueckaspaboraNe2."Pemenne
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Merambn"

20

HemMeTtamnel, ux m0JI0KECHUEB
[TeproanueckONCUCTEMEXUMHUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTUCTPOCHUSIATOMOB

21

®du3nYECKUe CBOMCTBA HEMETAIJIOB.
AnnoTponusHeMeTaUIOB(HaIpUMepe
KHcJI0poia,cepsl, pochopanyriepoaa)

22

XHUMHYECKUECBOKWCTBAraJIOreHOB,CEPHIMUX
COETMHEHUN

23

XHUMHYECKHECBOKCTBaa3oTa,pochopanux
COETMHEHUN

24

XHUMHUYECKUECBOMCTBAYTIIEPOA, KPEMHUAN UX
COEIMHEHUN

25

[IprMeHeHneBaXKHENIITUXHEM ETAITIOBUAX
COeIMHEHUI

26

0O0001IeHruENnCUCTEMATU3 AL U3 HAHUIATIO




teme«HemeTtaruiely. Beruncienus mo
YPAaBHEHUSAMXUMUYECKUXPEAKIIUNN
TEPMOXUMHUYECKHUE PACUETHI

[IpaktuyeckaspadoraNe3.«Pemenne

27 JKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME 1
"HemeTtaiuie!"»

08 KoHuTponsHaspadboTanmoreMmam«MeTaubn 1 1
«HemeTamib»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
HeopranndecknenopraHUIeCKHEeO CHOBAHHUS
AMpOoTEpHBICHEOPraHUICCKUECH

30 opraHnyYecKkrecoeIMHeHus. [ eHeTnaeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BEIIECTB
PonpxuMunBoO€eCIIeueHUNIKOIOTHUSCKOM,

31 SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[IpencraBineHNT0000MTMXHAYIHBIX

32 MPUHIUIIAXITPOMBIIIIICHHOTOIOJTyYSHHUS 1
Ba)KHEHIIINX BEIIECTB

33 YemoBeKBMHUPEBEIIECTBUMATEPHATIOB

34 XHUMHAU3I0POBbEUECTIOBEKA 1

OBIIEEKOJIMYECTBOYACOBIIO 34

I[TPOTPAMME







MPOBEPSEMBIETPEBOBAHUSKPE3YJIbTATAMOCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsieMmble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
00pa3oBaTeIbHOUNPOrPAMMBICPETHET0001IEr006pa30BaAHMSA

1

TeopeTnuecKMeoCHOBBIOPTaHUYECKON XUMUN

11

CpopMHpPOBAHHOCTh TPEICTABICHUN O XMMHYECKOW COCTaBIISIOIICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpa, POJIM XUMUHU B TIO3HAHUU
SABJICHUN TIpUpPOABl, B (POPMUPOBAHWUU MBIIUICHUS € KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIMMOM is
peIIEeHUATIPAKTUYECKIX3a/1a4NIKOJIOTMU€CKO00CHOBAHHOTO

OTHOIIIEHUSIKCBOEMY30POBBIOUTIPUPOTHOVCpEie

1.2

Bnanenune cucremMol XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAECT:
OCHOBOIIOJIAraroIIe MOHSTHS (Momekyna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATETHFHOCTh, CTENEHb OKHCJICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, YIJIEPOIHBIA CKEJIET,
byHKIIMOHAIBHAS ~ TpYyIIa, paaukai, n3oMepus, H30MEDPBI,
FOMOJIOTUYECKUN PpsAll, TOMOJIOTH, VYIJIEBOJOPOJbI, KHUCIOPOA- U
a30TCOJICpIKaIIe COCTUHEHUS, OMOJOTHYECKH aKTHBHBIC BEIIECTBA
(yrneBompl, )KUPHI, OCIKH), MOHOMEp, MOJHMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCUHEHHUs); TEOPUHM M 3aKOHBI (TEeopHs
XUMHUYECKOTO CTPOCHHUSI OpraHuveckux BemiecTB A.M. byrtieposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3BIK XUMHHU, (DAKTOJIOTHUECKHE
CBEJICHWS O CBOWMCTBaxX, COCTaBe, TMOJYy4YeHUH © O€30MacHOM
MCI0JIb30 BAHUMBAKHEUIIIMXHEOPTraHUYE€CKU XU OPraHUYE€CKIX

BeI_HGCTBB6LITYI/IHpaKTI/ILIeCKOfII[CHTCJ'IBHOCTH‘ICJ'IOBCK&

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAaThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIUETIOHATUAIPUOTHCAHUUCOCTABA,CTPOCHUSIH

HpeBpameHHﬁOpraHquCKHXCOG,I[I/IHGHI/Iﬁ

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJb30BATH XMMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIlI€HHOW) (OpMyNl OpraHMYecKUX BEIIECTB U ypaBHEHUH
XUMHUYECKUXPEaKIUil, U3r0TaBINBATbMOACTMMOJIEKYIOPTraHUYECKUX
BEUIECTBAIANIUIIOCTPALIMMMXXUMHUECKOTOUITPOCTPAHCTBEHHOTO

CTpOCHHUSI




15

ChopmMupoBaHHOCTh  YMEHHM  YCTaHABJIMBATh  MPUHAIJICKHOCTh
HN3YUCHHBIX OPraHM4YCCKHUX BCHICCTB IO HMX COCTaBy U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COeAMHEHHH  (yriieBOJIOPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINE COCIMHEHHS, BBICOKOMOJICKYJISIPHBIC
COCI[PIHGHI/I?I),I[aBaTI)I/IMHa?;BaHI/I?IHOCI/ICTeMaTI/IqGCKOﬁ

Homenkiarype(IlUPAC)

1.5

ChopMupoBaHHOCTEYMEHHUSONIPEACTATHBUIBIXUMHUYECKONCBA3HB

OpraHMYECKUXCOEIUHEHUSIX(0IMHAPHBICUKPATHBIE)

1.6

ChopmMupoBaHHOCTh yMEHUSI NPUMEHATH: TOJOXKEHUS TEOPHUH
CTpoeHusi opranuyeckux semecTB A.M. byrieposa st o0bsicHEHUS
3aBUCHMOCTHCBOMCTBBEIIECTBOTUXCOCTABAUCTPOCHM S ;3aKOH

COXpPaHCHUAMACCHI BCUICCTB

YraneBoaopoabl. Kucnopoaconepxamue 51 a30TcoAepIKalume

OpFaHquCKI/IeCOe)II/IHeHI/IH.BBICOKOMOJ'ICKy.TISIpHI)IeCO CIUHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHMHM TPUBOJUTH TPHUBUAIBHBIC Ha3BaAHUS
OT/ACNBHBIX OPTaHWYECKHX BEMIECTB (PTHIJICH, MPOIMMJICH, aIleTHJICH,
STUJICHTJIUKOJb, TJMIEPUH, (PeHon, GopMalbIeru, areTalbIeru,
MypaBbUHasl KHCIJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCJOTA,
CTeapuHOBASKHUCIIOTA,III0K03a, PpyKTO3a,KpaxMa, eJuIioo3a,

TJIUIIAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
Gu3nYecKue M XUMHUYCCKHUE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHIICH,
MpONWICH, anetuieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzoul,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPUH, (EHOJ, aleTalbICeTu],
MYypaBbUHASHYKCYCHASKUCIIOTHI, ITFOK03a, KpaxMaJl, [IeJUTI0J103a,

AMUHOYKCYCHASIKUCIIOTA)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBA3b
MCKAY THUIIMYHBIMHA NpeaACTaBUTCILIMU Pa3siIMYHbIX KJ1aCCOB
OPraHNYCCKUXBCIICCTBYPAaBHCHUAMUCOOTBECTCTBYHOIMUXXUMHUYICCKUX

PEaKIUICUCTIONB30BAHUEMCTPYKTYPHBIX(OPMYIT

2.4

CdopmupoBanHOCT yYMEHUs XapaKTepru30BaTh HCTOYHUKH
YTIEBOA0POJHOTOCHIPbs(HEDTh, IPUPOIHBINTA3, YTOIIb), CIOCOOBI UX

nepepa60TKI/I 1 IPAaKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKH

XUMHUSAWKN3HL. Pacuérnl

3.1

CdopmMupoBaHHOCTHYMEHUIMBIIAIETHCHCTEMON3HAHNHOO0CHOBHBIX

MCTONAXHAYUYHOTOITIO3HAHUA, UCIIOJIb3YCMBIXBXUMUUTIPUU3YICHHUU




BEIIECTB U XUMHUYECKUX sBICHUU (HAOMIOEeHUE, HW3MEpEeHHE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE3HAHUSUISITPUHATUSAPEIICHUIBKOHKPETHBIX

JKU3HCHHBIXCUTYAUAX,CBA3AHHBIXCBCIICCTBAMUNUXITPUMCHCHUCM

3.2

ChopMupoBaHHOCTE YMEHHM COONIONATh MpaBWIA ITOJIB30BAHHS
XUMHUYECKON TMOCYIOM M JIabopaTOpHBIM OOOpPYJOBAaHHEM, a TaKXKE
npaBuIa00paIIeHUCBEIIECTBAMUBCOOTBETCTBUMCUHCTPYKIIMSIMHU

HOBI)IHOJIHCHI/IIOJI216OPaTOpHI)IXXI/IMI/I‘-IeCKI/IX OITIBITOB

3.3

CpopMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBHITIOJHITh XUMUYECKUM
AKCTIEPUMEHT(TPEBPAIEHUIOPTaHUYECKUXBEIIECTBIIPU ~ HarpeBaHUH,
NOJTy9eHHUE STHIIEHA W M3yYeHHE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIINU
OpraHn4eCKuXx BCIICCTB, JACHATypalHusd 0O€JIKOB Ipu Harp€BaHuU,
LOBCTHBIC PCAKIINU 6CJ'IKOB) B COOTBCTCTBHMH C IIpaBUJIaMU TCXHHUKHU
0e30MacHOCTH TpHU OOpalleHUH C BellecTBaMH U J1a00OpaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yabTaThI XUMHAYECKOTO
SKCTIepUMEHTaB()OpME3amMCHypaBHEHHICOOTBETCTBYIOIIIX

peaknuitndopMyIMpOBaTHBBIBOABIHA0CHOBEITHX PE3YITATOB

3.4

ChopmupoBaHHOCTh YMEHHUI MPOBOIUTH BBIYUCICHUSIIIOXUMHYECKUM
ypaBHEHUsAM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIU
MPOIYKTApEaKIIMUIION3BECTHBIMMACCE,00bEMY, KOIMUECTBY OJTHOTO

M3HUCXOTHBIXBEIIECTBUIUITPOTYKTOBPEAKIIIH )

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UPOBATH
XUMHYECKYIOMH()OPMAIIHIO,T0Ty4aeMYIOU3Pa3HbIXUICTOUHUKOB

(cpencTBamaccoBorHpOpMaLHH,ceThIHTEpHETH IpYTHE)

3.6

ChopmupoBaHHOCTh yMEHUN COONMIOJATh TMpaBUiIa SKOJOTHUYECKH
1esnecoo0pa3Horo MoBeJIeHUSI B OBITY UM TPYIOBOM JEATEIbHOCTH B
LEJSIX COXPAaHEHHS CBOErO 3JI0OPOBbS M OKpPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI
OTpeNeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICI MOKa3aTels
I[NIAK (mpenenbHO JOMYyCTUMOW  KOHIIGHTpPAIMH), TMOSICHATH Ha
PUMEPaXCIIOCOOBIYMEHBIICHUSIUITPEA0 TBPALLICHUSUXBPETHOTO

BO3Z[€I71CTBI/ISIHaOpFaHI/BM‘ICJ'IOBCKa

11 KIIACC

Kon
NpoBePsIEMOro

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/ILHONNPOrPaMMbICPEIHEr000111er000pa3oBaHN s




pe3yabTara

1

TeopeTnueckneoCHOBBIXUMUHU

11

Bianenue cucrteMoll XMMHYECKMX 3HAHUM, KOTOpPAas BKIIOYAET:
OCHOBONIOJIATalOIlM€  TOHATHUA  (XMMUYECKHMI  3JEMEHT,  aTOM,
AIIEKTPOHHAS000JI09KaaTOMA,S- p-,0-3IICKTPOHHBICOPOUTAITH aTOMOB,
UOH, MOJIEKYyJla, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHUCJIEHUS, XMMHYECKas CBS3b, MOJb, MOJISIpPHAs Macca, MOJIIPHBIN
00BEM, KpHUCTAINIMYECKasl pEIIETKa, THUIIBl XUMHUYECKUX peaKiuil
(OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE, 9K30- U  3HIOTEPMHUYECKHE,
peakuuyu MOHHOTO OOMEHa), pacTBOP, AMEKTPOJIUTHI, HEINEKTPOJIMTHI,
ANEKTPOJIUTUYECKAS] JUCCOLMALUS, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMUECKON peakIui, XUMUYECKOE PaBHOBECHUE); TEOPUHU U
3aKOHBI (TEOpHsl DIEKTPOJIMTHUECKON aucconuanuu, llepuomndeckuit
3akon/l.11.MeneneeBa,3ak0HCOXpaHEHUSIMACCHI ),3aKOHOMEPHOCTH,
CUMBOJIMYECKUNSA3BIKXUMUU, PAKTOIIOTUYECKUECBEICHUSO  CBOMCTBAX,
COCTaBe, IMOJIyYeHUU U O€30MaCHOM HCIIOIb30BAHUU Ba)KHEHIINX
HEOPraHNYeCKUXBEIIECTBBOBITYUIIPAKTHUECKON I TETbHOCTH

YCII0OBCKa

1.2

ChopmMupoBaHHOCTh YMEHUW BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b W3YYEHHBIX TOHSTHH, NPUMEHSATH COOTBETCTBYIOIIHE
MOHSTHSI TIPYU ONUCAHUU CTPOCHHUS U CBOWCTB HEOPTraHUYECKUXBEIIECTB
M HUX TpeBpallleHud; BBISBIATH  B3aUMOCBSI3b  XMMHUYECKHUX
3HAHUMCTIOHATUAMHUHUIIPECTABICHUSIMU IPYTUX

C€CTCCTBECHHOHAYUYHBIXIIPEAMCTOB

1.3

BrnagenneocHOBHBIMUMETOIaMUHAYYHOTOTIO3HAHUSBEILIECTBU
XUMHUYECKUX sABNeHWHA (HaOdrofeHue, U3MEepeHue, SKCIIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ OIIpPCACIIATh BAJICHTHOCTbL MU CTCIICHDb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCIMHCHUAX PA3JIUIHOIO
COoCTaBa, BUJ XUMHYECKOM CBiA3HU (KOB&HCHTH&H, HOHHAas,
MCTAIJIIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘leCKOﬁ
peH_IéTKI/IKOHerTHOl"OBeH_[eCTBa(aTOMHaH,MOJ'IeKy.HHpHaﬂ,I/IOHHaﬂ,

MeTaJuIndecKast)

15

C(I)OpMI/IpOBaHHO CTLWCHHﬁOHpeﬂeJ’IHTBX&paKTepCpCHHBBOI[HBIX

PaCTBOPAXHCOPTraHNYCCKUX COeIMHEHUI

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUA I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKUC
PCaKIuuU IO Pa3JIMYHbIM IIPpHU3HAKaM (‘{I/ICJ'Iy " COCTaBYy pCarupyromunx

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTY pcakunu, HU3MCHCHUIO cTeneHel




OKHCJICHUA OJICMCHTOB, O6paTI/IMOCTI/I pcaKkuunu, Y4acCTHIO

KaTaau3aropa)

1.7

ChopmupoBaHHOCTE  YMEHHH  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, TOJIHBIE M COKpPAIIEHHBIE YPABHEHUS PEAKLIHI
MOHHOTOOOMEHA, YYUTHIBASTyCIIOBUS, IPUKOTOPHIXITUPEAKITUUUTYT

J1O KOHIIa

1.8

ChopmMupoBaHHOCTE YMEHUH TPOBOJUTEH PEAKIIUH, MMOATBEPKIAOIINC
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTHOMBITHBIMITYTEMUOHBL, TPUCYTCTBYIOIMEBBO THBIX

pacTBOpPaXHEOPTaHMYECKUX BEIIECTB

1.9

CpopMHpOBaHHOCTEYMEHUHPACKPHIBATHCYITHOCTHOKHACIUTEHHO-
BOCCTAHOBUTEIIbHBIX peaxkuui MOCPEICTBOM COCTAaBJICHUS

AJIEKTPOHHOT00ATaHCaITUXPEAKIIUMA

1.10

CpopMUpPOBaHHOCTh YMEHUH OOBSACHATH 3aBHUCUMOCTh CKOPOCTH

XUMHYECKONPEaKIIMHOTPA3TNYHBIX()aKTOPOB

111

CpopMUPOBaHHOCTh ~ YMEHUW  OOBSCHATH  XapaKTep CMEIICHHUS
XUMHUYECKOTOPABHOBECHUSIB3aBUCUMOCTHOTBHEIITHET OBO3ICHCTBHUS

(mpunIunJIellarense)

OO0masmHeopraHuYeCKasTXuMHs

2.1

CopMHpPOBaHHOCT, YMEHHH pacKpbIBaTh CMbICH [lepuoamdeckoro
3aKOHa JA.N. Meuneneena u JIEMOHCTPUPOBATH ero

CUCTEMAaTU3UPYIOIYI0,00bICHUTEIbHYIOUITPOTHOCTHUECKYIO

byHKIIUN

2.2

ChopMHPOBaHHOCTh YMEHUUXAPAKTEPU30BATh JICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoauueckoit
cucTeMbl xuMu4eckux anemeHtoB J[.M. MeHneneeBa, HCHOIB3Ys
HOHATUS  «S-, P-, O-2J€KTpOHHBIE OPOHTAIN», «IHEPrETUUECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUsI  CBOWCTB
XUMHYECKHUXDIIEMEHTOBUUXCOEAMHEHUUTIOTIEPUO IaMUTPYIITIaM

[TepuoanueckoiicucrempixumuyeckuxsaeMenToB /(.M. MenaeneeBa

2.3

ChopmupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHUCHIBATH) OOIIKE
XMUMHYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHHWE  TEHETHYECKOW  CBS3H  MEXAY
HEOPraHMYECKUMHUBEIIECTBAMUCIIOMOIIIbIOYPaBHEHU

COOTB eTCTBYIOIJ_[I/IXXI/IMI/ILICCKI/IXpeaKI_II/Iﬁ

2.4

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJINBATb MPUHAIJIC)KHOCTD

HeOpTaHI/I‘-IeCKI/IXBCH_ICCTBHOI/IXCOCTaByKOHpeIIeJIéHHOMYKJIaccy




(Tpynne)coeMHEHUI(IIPOCThIEBEIIECTBA—METAIIIBINHEMETAILIIBI,

OKCH/IbI,0CHOBAHMS, KUCIIOTHI,aM(POTEPHBICT UPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHUH HCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIHKY
UL cocTaBlieHUs (OpMYNT BEIIECTB M YPaBHEHHHA XUMHYECKUX
peakuuii, cuctemarnueckytro HomeHkinarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BelIecTB (yrapHbld ras,
YTJIEKUCIIBIITa3,aMMHUaK, FallEHasIN3BECTh, HETallIEHAsIN3BECTD,

MUTHEBASICO/1A, TUPUTH JAPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHUHN XapakTepu3oBaTh (ONMUCHIBaTh) OOILIME
XMMHMYECKHE CBOMCTBA HEOPraHMUYECKUX BEUIECTB Pa3IMYHbIX KIACCOB,
NOJATBEPXKJIaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOpPraHMYECKMMHUBELIECTBAMUCIIOMOILbIOYPABHEHU I

COOTB eTCTBYIOHII/IXXI/IMI/I‘-IeCKI/IXpeaKHI/IfI

2.7

CopMHUpOBaHHOCTh YMEHHUH TIJIAHUPOBATH W BBITIOTHATH XUMHUYECKUN
SKCIIEPUMEHT (pa3JIoKeHHE TIEPOKCHIa BOJOpPOJa B TPHCYTCTBHH
KaTaJn3aropa, ONpeelieHHe CPeabl PacTBOPOB BEMIECTB C IMOMOIIBIO
YHHUBEPCAIbHOTO HWHIMKATOpa, BIUSHUE pA3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOW peaKkIuH, peakiud HWOHHOTO oOMeHa,
Ka4eCTBEHHBIE PEaKIIMU Ha cyJb(aT-, KapOOHAT- U XJIOPHUI-aHHOHBI, Ha
KaTHOHAMMOHHUS, PEIICHUEIKCIIEPUMEHTATLHBIX32,1a9IT0 TEMaM
«Metambl» u «HemeTamib») B COOTBETCTBHU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHH ¢ BEHIECTBAMH M J1a0OpaTOPHBIM
000pyI0BaHUEM; MPEICTABIIATh pe3yJIbTaThl XUMHYECKOTO
IKCIIEpUMEHTaB()OpPME3auCHypaBHEHHICOOTBETCTBYOIIMX

peakuuiinopMyIupoBaTHBBIBOIBIHAOCHOBEITUX PE3YIHTATOB

2.8

ChopmupoBaHHOCTh yMEHHMH COOJIOAATh MpaBWiIa TMOJIb30BAHUS
XMUMHUYECKON TOCyloN M JabopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
PaBHJIa00PAIlCHUACBEIECTBAMUBCOOTBETCTBUMCUHCTPYKIIUAMU

HOBBIHOJ'IHGHI/IIOJ'Ia60paTOpHBIXXI/IMI/I‘{eCKI/IX OIIBITOB

29

ChopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKUETIPOIECCHI,
JeKale B OCHOBE MPOMBIIUIEHHOTO TOJYYEHHUSI CEpHOM KHCIOTHI,
aMMHaka, a Takke CcHOpPMUPOBAHHOCTh MpEJICTaBIEHUH 00
OOIIMXHAYYHBIXIIPUHIIMIIAXUIKOJIOTHYECKUXTIPOOIeMax

XUMHUYCCKOTOIIPON3BOACTBA

XUMHUSAWKN3HL. Pacuérnl

3.1

CdopmupoBaHHOCTHIIPEACTABIECHUHOXMMHYECKOWCOCTABISIONICH

CCTeCTBGHHOHay‘-IHOﬁKapTHHBIMHpa,pOHHXHMHHB1'[03H8.HI/II/I




SIBJICHUW TIPUPOJBI, B (POPMUPOBAHWUU MBIIUICHUS W KYJIbTYpPHI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
PpeUIEHUANPAKTUUECKUX3a/1a4MIKOJIOTMU€CKO000CHOBAHHOT O

OTHOIIICHUSIKCBOEMY3I0POBBIOUTIPUPOTHOMCpEE

3.2

CdopmupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UpPOBATH
XHUMHUYECKYIONH(OPMAIIHIO, T0Ty9aeMYION3Pa3HBIXUCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUN COONIIOAATh TIPABHJIA DKOJIOTHUYECKH
1e1eco00pa3HOro MOBEIEHUs B OBITY M TPYIOBOM JESATEIBHOCTH B
LEIAXCOXPAHEHHUSCBOET 030 POBBANOKP YKAIOIEUITPUPOTHON

cperpl

3.4

Oco3HaBaTh OMACHOCTb BO3JICHCTBHSL HAa JKUBBIE OPTaHU3MBI
ONpENEIEHHBIX BEIIECTB, TOHUMAs cMbica nokazarens [1/IK, moscHsaTe
HaMpUMepaxcrocoOblyMEHbIICHUSIUIPE IO TBPAIICHUSIUX BPETHOTO

BO3)I€I7[CTBI/I${HaOpFaHHSquHOBeKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHNEM MOHSATHS «MaccoBas JOJs BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHWH Ta30B MPH XHMUYECKUX PEAKIMSIX, MacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOUIMX B pPEaKLUU BEIIECTB,
Ter10BorosddekrapeakiMiHA0 CHOBE3aKOHOBCOXPAaHEHUSMACCHI

BCIICCTB,IIPCBPAICHUANCOXPAHCHNA DOHEPIrun




HNPOBEPAEMBbBIEDJIEMEHTBICOAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ3HeMeHT coacpKaHusd

1

TeopeTnuecKueoCHOBBIOPraHUYECKOM XUMUN

11

[IpenMeTopraHn4ecKOMXUMHU: €EBO3HUKHOBEHUE,PA3BUTUEN3HAYEHNUEB
MOJIYY€HUMHOBBIXBEILIECTBUMATEPUAIIOB. T €OPUACTPOECHUSAOPTraHUYECKUX

coenquHeHnA.M.byTiepoBa,e€0CHOBHBICTIONOKEHUS

1.2

CrpykrypHble (OpMyabl OpraHMYECKMX BELIECTB. ['OMOJOrHs, H30MEpHUs.
XHUMHUYECKasCBIA3bBOPraHUYECKUXCOEIMHEHNUSAX—O0 IMHAPHBICUKPATHBIECBA3H.

[IpencraBnenue o knaccuukany OpraHudecKUX BEIIECTB

1.3

HomenknatypaopranuieckuxcoemHeHUu(crucTeMaTH4ecKas )u TpUBUANIbHBIE

Ha3BaHI/ISIBa)KHeI\/'IHII/IXHpeHCTaBI/ITeHeﬁKHaCCOBOpFaHquCKHXBeIHeCTB

Yraeroaopoapl

2.1

AJIKaHBI:COCTABUCTPOEHUE,FOMOJIOTUYECKU I PSI. MeTaHNITaH—TTPOCTEUIIIHE
MpeICTaBUTENNATKAHOB: (PU3HUECKUENXUMHUECKNEeCBONCTRA(peaKkInu3aMeeHus

Y TOPEHHUSI), HaX0KJIEHUE B PUPO/IE, MOJIydeHUE U TIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psAA. OTWIEH W TPOMWIEH —
MpPOCTENIINE MPEJICTAaBUTENN AJIKEHOB: (PU3MYECKHEe W XWMUYECKHE CBOWCTBA
(peakuMUruAPUPOBAHHUS, FAIOT€HUPOBAHUS, T IPATALIUN,0KUCIICHUSH

MOJIMMEPU3AIHH ),[T0JTydeHUSHTPUMEHEHHE

2.3

Ankamuensl: OyramumeH-1,3 wu MerwnOyraauen-1,3: cTpoeHme, BaKHEHIIHE
XHUMHYCCKHE CBOMCTBA (peakius nojaumepu3anun). [loaydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

24

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHH, TOMOJIOTHUYECKHUI pAd. Anetuiien —
HpOCTeﬁHlI/Iﬁ npeacTaBUuTCIIb aJJKMHOB: COCTaB, CTPOCHHUC, (bH?»I/I‘ICCKI/Ie u
XI/IMI/I‘IGCKI/IGCBOﬁCTBa(peaKI_[I/II/IFI/I,I[pI/IpOBaHI/IH,FaHOFCHI/IpOBaHI/IH,FI/II[paTaI_II/II/I,

rOpCHI/Iﬂ),HOHy‘IeHI/ICI/I IMPUMCHCHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IC U XUMHYECKHE CBOMCTBA
(peaKI_II/II/I raJJIOr¢HUpPOBaHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U ITPUMCHCHUC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBH‘{eCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U TPUMCHCHHUC. ToxcuyHOCTB
apeHOB.FGHCTH‘{GCK&HCBH3LMe)KI[nyJIeBO,I[OpO,I[aMI/I,HpI/IHaZ[J'Ie)KaH_[I/IMI/IK

Pa3IMIHbIMKIIaCCaM

2.6

[TpupoIHBIEUCTOUHUKUYTTIEBO10p010B. [ IprpoiHBIITra3UNoONyTHEIC HEPTAHBIE




ra3el. HedTh 1 €€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH: MeperoHka,
KPEKUHT (TEPMHUYECKUH, KaTaduTudeckuil), nuponus. [IpoaykTsl mepepaboTku
He(PTH,UXTIPIMEHEHUEBIPOMBIIIICHHOCTUUBOBITY. KaMeHHBI YT 0T 1

MPOIYKTHIETOIIepepabOTKH

KucnopoacoaepxamueopraHiuecKuecoe IMHEHNs

3.1

[IpenenpHBIC OTHOATOMHBIC CIIUPTHL. METaHOJ M 3TAHOJI: CTPOCHHE, (PU3UUICCKUE
M XMMHYECKHE  CBOWcTBa  (peakuuMd C  aKTHBHBIMH  METaJlJIaMH,
rajJjioreHOBOIOPOJIaMU, TOPEHHE), TMpUMEHEHHE. BoJOpoaHBIE CBS3U MEKIY
MOJIEKyJIaMH CIUPTOB. JleficTBME MeTaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBEKa.
MHoroaroMHbI€ CIIUPTHI. DTUJICHTJIMKOJb U TIUIEPUH: CTPOCHHE, (DU3NIECKUE U
XUMUYECKHE CBOMCTBAa (B3aUMOJEHCTBHE CO  MICJIOYHBIMH  METaJJIAMH,
KaueCTBEHHas peaKIMTHAMHOT0aTOMHBIECTIUPTHI). [leficTBUeHaopranu3m

LIeJ'IOBeKa.I_IpI/IMGHCHI/Iel".]'II/IIIepI/IHaI/IC)TI/I.J'IG!HI"J'II/IKOJ'ISI

3.2

®deHoN:  CTpPOCHHE  MOJEKYJbl, (PHU3UYeCKHe W XHUMHYECKHE CBOWCTBA.

Toxcuunocthenona.llpumenernederomna

3.3

AnbaerunbinkeToHbL. @opMab eI, aleTaabAeT U/l CTPOCHHE, PU3NIECKUE U
XUMHUYECKNECBOMCTBA(PEAKITMNOKUCICHUSUBOCCTAHOBIICHU S, KaUeCTBECHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsS U YKCYCHas
KHCJIOTBI:CTpOCHHUE, PU3NIECKUEUXUMUYECKUECBOMCTBA(CBOMCTBA,0 OIS
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapruHOBasIHOJIEMHOBASKHACIIOTHIKAKIIPEICTABUTEINBBICIIUXKAPOOHOBBIX

KUCIIOT. MBIIaKaKCOJHMBBICIITNAX Kap6OHOBBIXKI/ICJ'IOT,HXMommeeﬂeﬁCTBHe

3.5

CrnosxHbIea(pUPBIKAKITPOU3BOTHBIEKAPOOHOBBIXKUCIOT. [ M IPOIH3 CIOKHBIX

a¢upoB.KupsL.I unponuzxupos.lIpumenenuexupon. buonornyeckasposb KUPOB

3.6

VYrneBojpl: coctaB, KiIacCH(PHUKAIUSA YTIEeBOAOB (MOHO-, IW- M IMOJMCAXapPHUJbI).
I'moko3a — mpocredmnii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJEKYJIbI,
(buznueckuenxuMmuuecKkuecBoiicTBa(B3anmoaericteuecruapokcugommenu(ll),
OKHCJICHHE aMMHAayHbIM pacTBOpoM okcuma cepebpa(l), BoccraHoBieHue,
Opo’keHHEe TJIOKO3bI), HaXOXKJIEHUE B MPUPOJIE, MPUMEHEHHE, OUOJOTHYECKas
poiib. @otocuHTe3. PpyKTO3a KaKk M30Mep rioko3bl. Kpaxman u nemnonosa kak
npUpoAHbIenoauMepbl. CTpOEeHUEKpaxMalauleIuTio103bl. DU3HnuecKuen

XI/IMI/I‘ICCKI/IGCBOﬁCTBaKpaXMaJIa(FI/II[I)OJ'II/I?»,Ka‘leCTBeHHaﬂpeaKHI/IHCI/IOIIOM)

A3OTCO,Z[ep)KaH_[I/IeOpFaHI/I‘-IeCKI/IeCOeI[I/IHeHI/ISI

4.1

AMI/IHOKI/ICJ'IOTBIKaKaM(I)OTCpHBIeopFaHI/I‘-ICCKI/ICCOCIlI/IHeHI/ISI.CDI/I3I/IHCCKI/ICI/I

XI/IMI/I‘-IeCKI/IeCBOfICTBaaMI/IHOKI/ICJIOT(HaHpI/IMCpCF .III/II_II/IHa). buonoruueckoe




3Ha4YeHHueaMUHOKUCIOT. I lenTr bl

4.2

benku kak npupoaHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHasd,
BTOPUYHASUTPETHUHASICTPYKTYpaOEIKOB. XUMUYECKUECBOMCTBAOCITIKOB:

FI/II[pOJH/IS,Z[GHaTypaIII/Iﬂ,Ka‘IeCTBCHHblepeaKIII/II/IHa6CJ'IKI/I

BBICOKOMOIEKYIIIPHBIECOE IUHEHUS

5.1

OCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIM, CPEAHSISI MOJIEKYIIIpHAast
Mmacca.OCHOBHBIEMETOIbICHHTE3aBbICOKOMOJIEKYIISIPHBIXCOEIMHEH U —

MOJIMMCPU3ALUANTIOTMKOHACHCAIU A

5.2

OKClepUMEHTAIbHbIE  METOJAbl M3Y4YEHHS BELIECTB W HUX [peBpallleHuil:
03HAaKOMJIEHHE COOpa3aMUIIPUPOIHBIXMHCKYCCTBEHHBIXBOJIOKOH, [UTACTMAcCC,

Kay4yKOB .HonyquHeanTeTqucxoroKayquaHpeanHm

11 KJIACC

Kon

IIpoBepsieMbliidJIEMEHT COEPKAHUS

TeOpeTI/ILIeCKI/IeO CHOBBIXUMUHU

11

XUMHUYEeCKUH 37eMeHT. AToM. SIpo atoma, M30TOMBI. DJIEKTPOHHAs 000JI0YKA.
DHepreTryeckre YpOBHH, MOAYPOBHU. ATOMHbBIC opOUTay, S-, P-, d-3JIEeMEHTHI.
OcoOeHHOCTHpacTpeeIeHUSAIEKTPOHOBIOOPOUTATIIMBATOMAaX3JIEMEHTOB

MEPBBIXUYETHIPEXTIEPHOI0B. DJICKTPOHHASTKOHUTYPALIUSIATOMOB

1.2

[Tepuoanueckuiizakonul lepuognyeckascucreMmaxumuueckuxanemeHToB /. M.
MenneneeBa. CBsizb NEPUOAMYECKOTO 3akoHa W Ileproauyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTpOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHYECKHUX DJJIEMEHTOB H
00pa3yeMbIXUMUIIPOCTHIXUCIOKHBIXBEIIECTBIOTPYIIIAMUTIEPHOIAM.

3Ha‘IeHI/ICHepI/IOI{I/ILIeCKOFOSaKOHaBpa?»BI/ITI/II/IHaYKI/I

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBs3b. Bujbl XAMHYECKOH  CBS3U
(KOBaJ'IeHTHaSI HCIIOJIAIpHAasd MW IIOJIpHAasA, HWOHHAasd, MeTaJ’IHI/I‘IeCKaﬂ). HoHnnr:
KaTI/IOHLII/IaHI/IOHH.MCX&HH?»MBIO6pa3OBaHI/ISIKOBaHeHTHOﬁXHMH‘IeCKOﬁCBHBI/I

(0OMEeHHBIMH JOHOPHO-aKIENTOPHBIN ). Botopo1HascBA3b

1.4

BanentHoCTS. 9J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CTeneHbOKUCIICHHS
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BemectBa MOJICKYJIIAPHOTO W HCMOJICKYJIIPHOT'O CTPOCHUS. 3aKOH IOCTOSHCTBA
CcOoCTaBa BelllecTBa. THIIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOMCTBa
BeIJ_[eCTBOTTI/IHaKpHCTaHHquCKOﬁpeﬂléTKI/I.HOHHTI/ICOIII/ICHCpCHBIX

CI/ICTeMaX.I/ICTI/IHHLICI/IKOJ'IJ'IOI/II[HBICpaCTBopBI.MaCCOBaHIlOHSIBeH_ICCTBaB




pactBope

1.6

KnaccudukanusneoprannueckuxcoequaeHnit. HomeHkaTypaneopraHuaecKix

BCIICCTB

1.7

XuMudeckas peakuusi. Knaccuduxanms XUMHYCSCKUX peakuuit B
HEOPraHUYECKOMNOPTraHUUECKOUXMMUN.3aKOHCOXPAHEHUSIMACCHIBEILIECTB, 3aKOH

COXpPaHCHUA U MIPECBPAIICHUA SHCPIUU IIPU XUMHUUYCCKUX PCAKITHUAX

1.8

CkopocTtbpeakiuu,e€3aBUCUMOCTbOTPA3INYHBIX PAKTOPOB

1.9

Oo6paTtumsblepeakiuu. XuMruueckoepaBHoBecue. @akTOphL, BIUSIOLMEHA

coctostauexumudeckoropasHosecus. [Ipunnun/lelllarense

1.10

DnekTponauTudeckasauccormaius. CuiibHbIencaadbiedneKTpoauThl. Cpea
BO)IHI)IXpaCTBOpOBBGHIGCTBZKI/ICJ'IaH,HeﬁTpaHBHaH,HIeHOHHaﬂ.PeaKHI/II/II/IOHHOFO

oOmeHa

111

OKI/ICJ'H/ITGJ'IBHO-BOCCTaHOBI/ITeHI)HBIepeaKHI/H/I

Heoprannueckasxumus

2.1

Hemerammnsl. Tlonoxxenune HemeramnoB B [leprogndeckoii cucreMe XHMHUYECKUX
anemenToB J[.1. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB. DuznuecKue

CBOMCTBaHEMETAUIOB. AJIJIOTPOIHS HEMETAJIOB(HAIIPUMEPEKHUCIOPO/Ia, CEPBI,

dhochopanyriepona)

2.2

XWMHUYECKHUE CBOMCTBA BAXXHEUIIMX HEMETAUIOB (TaJOr€HOB, CEPHI, a30Ta,
docthopa, yrmepoga W KpEeMHHS) HW = HMX  COCOUHEHUHW  (OKCHIIOB,
KHCJIOPOJICOACPKAITUXKUCIIOT,BOIOPOIHBIXCOSAMHEHHH ). [ [puMenenne

Ba)I(HCfII.HPIXHeMCTaJ'IJ'IOBI/II/IXCOGI[I/IHeHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuonuueckoil cucTeMe XUMHYECKUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHHMSI AJIEKTPOHHBIX 000JOYEK
aTomoBMeTauoB. O0umepusznyeckuecBoicteameramioB. ClijlaBbIMETAIIIOB.

DIIEKTPOXUMHUYECKUUPSTHANIPSIKCHU M ETAIIIOB

24

XHUMHYECKUECBOWCTBABAKHEHIITMXMETA/IOB(HATPU I, KaJTU i, KaIbIIU,MarHA i, aJTk0
MUHHH,IUHK,XPOM,KEJIe30,Me/Ib )JuuXcoennueHnit. Oomme

CIIOCO 6LIHOJ'Iy‘IeHI/IHMCTaJ'IJ'IOB.HpI/IMeHeHI/IeMeTaHHOBB6]E>ITy1/ITeXHI/IKe

2.5

FCHGTI/I‘ICCKaHCBHSLHeOpFaHI/I‘IGCKHXBCH_ICCTB,HpI/IHaI[J'Ie)KaH_[I/IXKpa?»JII/I‘IHBIM

KJ1accaM

XUMHUSIWKU3HD

3.1

POJ'ILXI/IMI/II/IBO6CC1'Ie‘-IeHI/II/IBKOJ'IOFI/I‘ICCKOﬁ,3HepFeTHqCCKOfIHHHmeBOﬁ
0e30macHo CTI/I,pa3BI/ITI/II/IMeI[I/II_II/IHBI.HOHSITI/ICOHay‘IHLIXMeTO,Z[aXHO?»HaHI/IH

BeIJ_leCTBI/IXI/IMI/I‘-ICCKI/IXpCaKI_II/Iﬁ

3.2

Hpe)lCTaBJ'IeHI/IHO606H_II/IXHayIIHBIXHpHHLII/IHaXHpOMBIIHHeHHOTOHOJ'Iy‘-IeHI/I}I




Ba)XKHEUIIMX BEIIECTB. YENOBEK B MHUpE BELIECTB M MATEPHUAJIOB: BaKHEUILIME
CTPOUTEIbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKIIO,
KEpaMUKa,MaTepUAIIBLUISIEKTPOHUKN, HAHOMATEPUAIIBL,OPTraHUYECKUEN

MUHEpaIbHbICY100pEHUS

3.3

XuMHsT W 3I0pOBbE UEJIOBEKA: TIpaBHJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IperapaToB, IPaBUIIA0e30IaCHOTOUCITIOIE30 BAHUSIIPEIAPATOBOBITOBOUXUMHUH B

MOBCEIHEBHOU KU3HU
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