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HOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMma mo XuMuM Ha YPOBHE CPETHET0 00IIero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit ®Deaeparun», TpeboBaHUN K pe3yiabTaTam
OCBOCHHS (eaepanbHOil 00pa30oBaTEIBLHOM MPOTPAMMBI  CPETHEro O00IIero
oo6pazoBanusi(DOII CO0), MPEICTABICHHBIX B denepanibHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  ydyeOHOTO  mpeamera «XuUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoi ODenepanuu, peanu3yrommx OCHOBHEIE
o0pa3zoBaTeIbHbIE MMPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocnutanuss B Poccumiickoir @Penepanmu Ha nepuon a0 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4YEHHUS 3aHMMAaeT BaXXHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpa3zoBanusa ywamuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuszyemMoe B YCIOBHSIX JU(PdEpEeHIIMPOBAHHOTO,
NpoQUIBHOrO 00y4YeHHUs, MPU3BAHO O0OECHEeUnuTh O00IIE00PaA30BATENbHYIO U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy uX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
UL TPOJOJDKEHUST OOy4deHUs B OpraHu3anusx  MnpodhecCHOHAIBHOTO
o0pa3oBaHUs, B KOTOPBIX XHMHUS SBJISIETCA OJHOM U3 MNPUOPUTETHBIX
TV CLUUTLINH.

B mporpamme nmo XWMuM Ha3HAYE€HHE MpeaMeTa «XUMHUSD TOIy4YaeT
noJpoOHYI0 HWHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nonoxenusiMu GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJI€H, CoAepKaHus,
pe3yabTaToB OOy4YeHUs] U TPEOOBAHUM K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHECTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJHIEMbIE TPOTPAMMON TIO
XUMUU QYHKIIUH:

e UH(POPMAITMOHHO-METOANYECKAsI, pean3alus KOTOpoi oOecreunBaeT
MOJIy4eHUE MPEJICTABICHUS O LEJAX, COACpKaHUU, OOIIEeH CTpaTeruu
o0y4yeHHUs, BOCHHUTAaHUS U PaA3BUTUA OOYYAIONIUXCS CPEACTBAMHU
MpeaMeTa, U3y4aeMoTo B paMKax KOHKPETHOTO TPOoduIIs;

e OPraHU3alMOHHO-TUIAHUPYIOIIAS, KOoTopast npeaycMaTpuBaeT
OTIpe/ICJICHHUE: MPUHITUIIOB CTPYKTYPUPOBAHUS M MOCIIEI0BATEIBHOCTH
U3y4YeHUsl yueOHOro MaTepurasa, KOJIMYeCTBEHHbIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0I0B K ((POPMUPOBAHUIO COJIEPKATEIHHOU OCHOBBI
KOHTPOJISI U OIICHKA 00pa30BaTENbHBIX OCTIXKCHUN O0YydJaroImuxcs B
paMKax WTOTOBOHM aTTecTanii B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeEHa N0 XUMUHU.



[Tporpamma ajist yriyOJa€HHOTO U3yUYECHUSI XUMUU:

e YCTAaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COepKaHne, 00I3aTEIBPHOE
JUIS U3Y4YeHHs B paMKaxX OTIENbHBIX MpoQuiiei, mpeaycMarpuBaetT
pacmpenesieHue M CTPYKTYpUpOBaHUE €ro IO Kiaccam, OCHOBHBIM
COJIep>KaTeIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e 1aéT MPUMEPHOE pacIpeesieHue y4eOHOTO BPEeMEHU, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IIpeasiaraeT MPUMEPHYIO TOCIENO0BATEIBHOCTh HU3YYEHHUS Y4eOHOIo
MaTepuaia ¢ y4€ToM JIOTUKU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 MHTEpPIpETAluI0 Lelell W 3agad  W3yyeHus
npeiMeTa Ha yriyOJEHHOM ypOBHE C YY4E€TOM COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME CpeJHero  olmero  oOpa3oBaHus,
COJICP)KATEIIbHOM  XapaKTepUCTUKU  IJIAHUPYEMBIX  pPE3yJIbTaTOB
OCBOEHHMSI OCHOBHOH 00pa30oBaTENbHOU MPOrpamMMbl CPEAHETO OOLIETO
00pa3oBaHUsl (JINTYHOCTHBIX, METANIPEAMETHBIX, IPEAMETHBIX), a TAKKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUN
00y4aroIerocsi 0 OCBOCHUIO COIEPIKAHUS ITPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOrpaMMe MO XUMHUHU MPETyCMOTPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanusi. 3a TpeAeiaMd YCTAaHOBJICHHOM MPOrpaMMON 1O XHUMHH
o0s3aTeNbHONM  (MHBAapUAHTHOM) COCTABIISIIOIIEH  COJAEpXKaHUS  Y4EOHOro
npenMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM
COCTABJISIIOLIEH, KOTOpas JOJDKHA  ONPEHENsITbCS B  COOTBETCTBHHM  C
HaIpaBJIE€HUEM KOHKPETHOTO Ipoduiis 00yyeHus.

B cootBercTBHM ¢ KOHuenTyalibHbiMU Tonoxkenusmu OI'OC COO o
HAa3HAYCHUM TMPEAMETOB 0a30BOro W YriayOJIEHHOTO YPOBHEH B CHCTEME
nuddepeHIIMPOBaHHOTO 00YUEHHSI Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHuUs
XUMUSI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YCHMsS HaIpaBlIeH Ha pean3alluio
MPEEMCTBEHHOCTH € TOCJICAYIOIIMM J3TalloM TMOJY4YeHUS XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3YYCHHUS CICIUATIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHUYECKUX  JUCHUIUIMH B BYy3aX U OpraHU3alUsAX  CPEIHEro
npodeccuoHabHOTO 00pa3oBaHus. B 93Toi CBsI3M UW3y4YeHHE TMpeaMeTa
«XUMUS» OPUEHTUPOBAHO NMPEUMYIIECTBEHHO HAa pAaCIIMPEHHE U YIIIyOJIeHHE
TEOPETUYECKOW M TPAKTUYECKON TMOJATOTOBKH OOYYArOIINXCs, BBIOPABIINX
ompenenéHHpli  mpoguiab OO0ydeHHs, B TOM YHCJIE€ C TEPCIEeKTHBOU
MOCJIEYIONIETO TOJIYYCHUSI XMMHYECKOTO OO0pa3oBaHUS B OPTaHU3AIUIX
npodeccuoHanbHoro oopazoanus. Hapsny ¢ atum, B ceete Tpeboanuit ®I'OC



COO k mIaHupyeMBIM pe3ybTaTaM OCBOEHUs (emepabHON 00pa30BaTeIbHOM
MpOrpaMMbl CpeHero o0Iero oOpa3oBaHMs W3YYEHHE MpeameTa «XHUMHsD)
OPUEHTHUPOBAHO TAaKK€ Ha pelIeHUWEe 3ajlad BOCIHUTAHUS U COIMAIBHOIO
pa3BUTHSL 00yYalolUXcsi, Ha (OPMUPOBAHUE Y HHUX OOMICHMHTEIJICKTYaIbHBIX
YMEHHM, YMEHHUI pallioHaIN3alui y4eOHOTO Tpyaa u 0000IMEHHBIX CIOcO00B
NEeATEIbHOCTH, UMEIOIIHNX MEXAUCIUIUIMHAPHBIN, HAIMPEAMETHBIA XapaKTep.

CocrapnsomuUMHA  MpeaMeTra  «XUMHUS» Ha  YpOBHE  YIUIyOJIEHHOTO
U3YYECHUS SIBIIAIOTCS yrayOnéHHble Kypcbl — «Oprannyeckast Xumusi» u «O01ias
U HeopraHuyeckas xuMmus». l[Ipu omnpeaeneHun MNOAXOAOB K OTOOpPY U
CTPYKTYPHOM OpPraHM3aluu COJAEPKaHUS ITUX KypCOB B IPOrpaMMe M0 XUMHH
3a ocHOBY mpuHATH TonoxeHus GI'OC COO o paznmuuusx 0a30BOro u
yri1yOJIEHHOTO YPOBHEW M3YUYEeHHUSI IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranuyeckas xumus» U «OOmas u
HEOPraHWYecKas XHMHs» COCTaBIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yU€HHUs MpEAMETa. JTa CUCTEMA
3HAHUI TMOJIy4aeT ONpeeiIEHHOE TEOPETHYECKOE JOIMOIHEHHE, MO3BOJISIOLIEE
OCO3HaHHO OCBOUTH CYIIECTBEHHO OOJbIUNA 00BEM  (PAKTOIOrHYECKOTO
maTepuaia. Tak, Ha yriyOJ€HHOM ypOBHE HM3yd€HHUs IpeaMeTra oOecreueHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIUWYEHUS 00bEMA 3HAHUM O XUMHUYECKUX
AJIEeMEHTaxX M CBOMCTBAX MX COEIMHEHHWI Ha OCHOBE PACIIMPEHUS U YriayOJaeHus
IPEICTABICHUNA O CTPOEHUU BEILECTBA, XUMHUECKOW CBSI3H U 3aKOHOMEPHOCTSX
OPOTEKaHUsl peaklMid, paccMaTpPUBAEMbIX C TOYKH 3PEHHUS XUMHUYECKOH
KMHETUKM W TEPMOJAMHAMMKHU. V3ydeHne IepuoAMYEecKOro 3aKOHA W
[lepuoguyeckoil  CUCTEMBbI  XHMHUYECKHUX  DJIEMEHTOB  Oa3upyeTrcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUAX O CTPOCHHM aToMa.
XuMuyeckasi CBA3b OOBSICHSETCS C TOYKU 3PEHHUS SHEPreTUYECKUX U3MEHEHUN
npu e€ o0pa3oBaHUM U Pa3pyLICHUH, a TAKKE C TOUYKU 3PEHUS] MEXaHU3MOB €&
oOpa3zoBanusi. V3ydeHwe THUIOB peakiUil AONONHSIETCS (HOPMUPOBAHUEM
NPEICTaBICHUNA 00 PJIEKTPOXUMHUYECKUX MPOIECCaX U 3JEKTPOJIU3E PACIIABOB
U pacTBOpPOB BewIeCTB. B Kypce OpraHMyeckod XUMHUM IPU PACCMOTPEHUHU
PEaKIMOHHON CIOCOOHOCTH COENMHEHUN ynensieTcss 0coboe BHHMAaHHE
BOIIpocaM 00 JJIGKTPOHHBIX 3(derTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIUii.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpkKaHUE KypCOB XHUMHUU
yrayOnEHHOTO YpPOBHS M3y4YeHHUs MJs KJIAcCOB OMNPEAETIEHHOrO MpOoQuis
(rmaBHBIM 00pa3oM Ha HX CTPYKTYpy M XapakTep JAONOJHEHHH K oOuei
CUCTEME MPEIMETHBIX 3HAHMI) OKA3bIBAIOT BIMSIHUE CMEXKHbIE NTpeaAMETHI. Tak,
HampuMep, B COJAEpPX AHUU MpeaMera Mg KIacCOB XUMHUKO-(DU3UYECKOTO



npoduns Oonbloe 3HaYeHUE OyAyT UMETh AJIEMEHTHI yueOHOro MaTepuana mo
oOmel xumuu. Ilpy u3ydeHun npenMera B JTaHHOM cllydae akLEHT OyaeT
clellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKyJsipHasi TEOpHUsl B
(¢u3nKe), 3aKOHBI COXPAHEHHUS MAacChl M DHEPIHH, 3aKOHBI TEPMOIMHAMMUKH,
ANEKTPOJIN3A, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYTrOe€.

B TO )€ Bpems B coaepKaHWM TpeaMeTa [ KJIacCOB XHMHKO-
OMONOTUYECKOTo MPOGuUIsS OOJBIINI YIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumus. B aToM ciiydae mpenocTaBisieTCss BO3MOXHOCTh it OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMHUYECKOM OpraHu3alu KIEeTKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpPHUMEPY, TaKUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JMMHJbI, OCNKH, YIJIeBOJbI, HYKJICHHOBbIE
KHUCIIOTBI U Jipyrue. [Ipu 3TOM 3HaHMS O COCTaBe M CBOMCTBAX MpEACTaBUTEICH
OCHOBHBIX KJIA4CCOB OPraHMYECKMX BEILECTB CIY>KaT OCHOBOW ISl M3yYEHHS
CYILLIHOCTH IpoLeccoB (POTOCUHTE3A, AbIXaHUS, UILEBAPEHUS.

B muiane ¢gopMupoBaHMS OCHOB HAay4HOIO MHUPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB IO3HAHHWA M ONBITa MPAKTUYECKOTO NPUMEHEHUS
Hay4YHBbIX 3HAHUN H3yuyeHUE mpeaMera «XUMHUsS» Ha YriyOJEHHOM YypOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SAX C YUEOHBIMH MPEIMETaMU, BXOASIIUMU B
COoCTaB  MpeAMETHbIX  obOnacteid  «EcTecTBEeHHO-HAaydHblE  MPEAMETHD,
«Marematuka u nHbopMaTHKa» U «PycCkuil SI3bIK U IUTEpATYpay.

[Ipu u3yueHun ydyeOHOro mpeamera «XUMHsS» Ha YIIIyOJIEHHOM YPOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpeIHero obmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3aJauell  MEepPBOCTENCHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE€ OCHOB HAayKM XHMHUHU KaKk o00JacTd  COBPEMEHHOIO
€CTECTBO3HAHHS, IPAKTUYECKONW JAESATEJBHOCTH YEJIIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOM KyJbTypbl. PereHue 3Tod 3amauu Ha YyriayOJI&HHOM
YPOBHE M3Y4YE€HUs MpeAMETa MPEANOoJIaracT peaqn3altio TaKuX 1eseH, Kak:

e (opmMupoBaHHME TMPEACTABICHUI: O MAaTepUaIbHOM E€IUHCTBE MUpA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUH MPUPOABI, O MeCTe
XUMUM B CHUCTEME €CTECTBEHHBIX HAayK M €€ BeIyllel poyin B
0o0ecreYeHn YCTOMUYMBOIO pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU
poOJieM PKOJIOTUYECKOU, YHEPTreTUUECKON 1 MUIIEBOM OE30MacHOCTH,
B Ppa3BUTUU MEIMIIMHBI, CO3JaHUM HOBBIX MaTEpUaJOB, HOBBIX
HMCTOYHHKOB SHEPIUH, B o0ecrnieueHnu PaLMOHAIIEHOTO
NPUPOJIONIONIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOUIEH
KyJIbTypbl ~4EJOBEKa, a TakXKe DSKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CPELE;



e OCBOCHHE CHCTEMBl 3HAHUM, JICKAINMX B OCHOBE XUMHYECKOU
COCTaBJIAOLIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHpa:
(GyHIaMEHTAIbHBIX MTOHATUH, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
NPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJICKYJIPHOM, O TEPMOJUHAMHYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEaKIHii, O
XUMUYECKOM PaBHOBECHM, PACTBOpaxX M JTUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;

e (dopmupoBaHre y  OOYyYalOImIUXCA  OCO3HAHHOTO  IOHUMAaHUSA
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUUI NI OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEeM COBPEMEHHON XUMHH, JJisI OOBSICHEHUS U
NPOTHO3UPOBAHUSL  SABJICHUM, HUMEIOINIUX  E€CTECTBEHHO-HAYYHYIO
OPUPOAY; TPAMOTHOTO pelIeHUsT MpoOJieM, CBS3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHHUS, AHAIN3a W OIEHKUH C TMO3UIMH SKOJOTUYECKOU
0€30IMMacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOJCTBEHHOU
NEATEeIbHOCTU YEJIOBEKa, CBSI3aHHOM C XMMHUYECKHUM MPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U TIEPEepabOTKOI BEIIECTB;

e yriayOJeHuEe TMpeACTaBICHU O HAyYHBIX METOJax I[IO3HaHWUS,
HEOOXOJIUMBIX JJIsi MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB M OOBSCHEHUS XUMHUYECKHX SIBIICHUM, MMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUYECKOU JIEATEIIbHOCTH U MOBCEIHEBHOM KU3HHU.

B nnane peanuzainuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAKOLIUX
(GYHKIIUNA TIETOCTHON CUCTEMBI CpeTHero o01ero oopa3oBaHus Mpu U3y4YEeHUU
npeaMera «XuUMHS» Ha YIIYOJEHHOM ypOBHE OCOOYI0 aKTyaJIbHOCTh
MPUOOPETAIOT TaKue 1EIU U 33/1a4, KakK:

e BOCIUTaHWE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUW TPUPO/IBI,
YBaXEHUS K TPOIECCY TBOpPUECTBA B OO0JACTH TEOPETUUYECKHX W
MPUKJIAIHBIX UCCIICIOBAHUM B XUMUH, (POPMHUPOBAHUE MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO M TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMUTAHMIO HA  OCHOBE  YCBOCHHS
00II€YETIOBEUECKNX [IEHHOCTEH;

e pa3BUTHE T[O3HABATEJIIBHBIX HMHTEPECOB, HWHTEIUICKTYaJdbHBIX U
TBOPUECKUX CIOCOOHOCTEH 0O0yyaromuxcsi, (pOpMHUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHHIO U HETPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHIO YCHENIHOW MNPOPECCHOHAILHON U
0OI1IeCTBEHHOM JESATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;



e (dopMHUpOBaHHE YMECHHA W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHNUSA,
pa3BUTHE  DKOJOTHYECKOW  KyJNbTYphl, TNPUOOPETCHHWE  OIbBITa
0O0IIECTBEHHO-TIOJIC3HON SKOJIOTHYCCKOM IeSITCIIBHOCTH.

OO0miee YKMCIIO YacoB, TMNPEAyCMOTPEHHBIX JUIsI M3YyYCHUS XUMHU Ha
yIIyOJIEHHOM YPOBHE CpeaHero oo1iero oopazoBanus, cocTaisieT 204 yacos:
B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B
HEJIEIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenmMer wu 3HayeHUWE OPraHUYECKOW XUMHUH, MPEICTABICHUE O
MHOT0oOOpa3uu opranudeckux coenuHeHuil. Ilomydyenue mnpodeccuii B
CamapckoM rocy1apcTBeHHOM MeIMUIMHCKOM YHHBEPCHTETE.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMA. BaneHTHple BO3MOKHOCTH aToMa yriepoaa. XUMUYEcKas CBS3b B
OpraHUYEeCKUX COEAMHEHUSX. THuIbl TUOpUIM3ALMK AaTOMHBIX OpOuTaNeu
yriepoga. MexaHu3Mbl 00pa3oBaHUsI KOBAJICHTHOW CBsi3u (OOMEHHBIM U
JOHOPHO-aKIENTOpHbIN). TUIbl mepekpbhIBaHUS aTOMHBIX opOuTaneil, o- u m-
cBsa3u. OnuHapHasi, ABOWHas M TpoMHas cBsi3b. CrnocoObl pa3pbiBa CBs3ed B
MOJIEKYJIaX OpraHu4eckux BemecTB. IloHsTHE O CBOOOAHOM pajguKane,
HyKJIeopuie U 3eKTpoduie.

Teopust crpoeHusi opraHudyeckux coenuHeHud A.M. bByrtiepoBa u
COBPEMEHHBIE MPEIACTABICHUS O CTPYKTYpe MOJEKYJI. 3HAaYy€HUE TEOPHUHU
CTPOCHHUS OPraHUYECKUX COCIMHEHUN. MONeKyIsipHbIE W CTPYKTYpPHBIE
dopmynbl.  CtpykTypHble (GOpPMYJbl  pa3MYHBIX BUIOB: pa3BEPHYTas,
COKpaméHHas, ckenerHas. MWM3omepus. Buasl wu3zomepun: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHbIE 3((EeKTsl B MOJIEKyJdaX OpraHMYEeCKHX
COCIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenue o KiaccuPuUKauMyd OpraHuyeckux BewecTB. [loHaTHe o
(yHKUIMOHATBHOU rpymie. ['omonorus. ['omonmornueckue PAIBL.
Cucrematndeckass HOMeHKIatypa opranmueckux coeaumnenuid (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTACIIBHBIX MPEICTaBUTEIEH.

OcoOenHoctu U KinaccuuKaiysi OpraHuyeckux peakuii. OKUCIUTeIbHO-
BOCCTAHOBUTENBHBIE PEAKLIUHA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ OOpa3lamMu OpraHHMYeCKHX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, OMNBITHl II0 MPEBPALICHUIO OPraHUYECKUX BEILECTB IIPU HArpEeBaHUU
(nnaBneHue, oOyrIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxansl. ['oMonornueckuit psij ankaHoB, oOmas (opMyIia, HOMEHKIATypa
U U30MepHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJKAHOB,



sp3-rubpuauszanus aTOMHBIX OpOMTalmed yriepoma, o-cBsa3b. DusMuecKue
CBOICTBA aJIKAHOB.

XYMHUYECKHE CBOMCTBA alIKaHOB: PEaKIMU 3aMELICHUs, HM30MEpHU3alluH,
JETUIPUPOBAHUS, IUKIU3AIMHU, TUPOIU3a, KpeKuHra, ropenus. [IpencraBnenue
0 MEXaHU3ME PeaKIUi pauKaIbHOTO 3aMEIICHUS.

Haxoxnaenue B npupoze. CriocoObl MOTYyUYeHUS U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OO6mias  QopMmyiia, HOMEHKJIaTypa U  H30MEpHs.
OcCOOEHHOCTH CTPOCHHSI W XUMHUYECKHUX CBOMCTB MalbIX (LIMKJIOINPOTAaH,
MUKJIO0yTaH) MU OOBIYHBIX (IMKJIONIEHTAaH, IMKJIOTEeKCaH) IMKJIOAJIKaHOB.
CnocoObl moJy4eHus U MPUMEHEHNE UKI0AIKAHOB.

Ankensl. ['omosornueckuidi  psij  ajnkeHoB, obOmas  dopmyna,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
aJIKEHOB, SP>-rMOpHAM3aLMs aTOMHBIX OpOUTalell YIiaepoia, G- U M-CBA3H.
CtpyktypHas u reoMeTrpuueckas (LHUC-TpaHC-) wu3oMmepus. Duzndeckue
CBOWCTBA aJKEHOB. XHMHWYECKHE CBOMCTBA: PEAKIUU IPUCOEIUHEHHUS,
3aMelIeHHUs B O-TI0JIOKEHUE MPU JBOMHOM CBSI3U, MOJTUMEPU3AIUU U OKUCIICHHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE pEaKlMd Ha JBOMHYIO CBS3b.
CriocoObl IOJTy4eHHs U IPUMEHEHUE aJTKEHOB.

AJIKaTUCHBI. Knaccudukanus AIKAMEHOB (conpspkEHHBIE,
W30JIMPOBaHHBIC, Kymyauposannvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS U
XUMHYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzarust conpspKEHHBIX AEHOB. CrocoObl MOMyYeHUs] U PUMEHEHHE
AJTKaTUCHOB.

Ankunel.  ['oMonoruueckudt  psig adkuHOB, oOmas  dopmyna,
HOMEHKJIATypa W H30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHIM3aIMsl AaTOMHBIX oOpoOuTanei  yriepoja.
du3n4ecKkne  CBOMCTBA  aJKMHOB. XMMHYECKHE  CBOMCTBA:  PEAKIUU
MPUCOCANHEHHUS, JAUMEpPU3AIlUd U TpUMEpHU3aluu, OKHCIeHUs. KucimoTHbie
CBOWCTBA AQJKWHOB, HMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIC
peaKIuy Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS M IPUMEHECHHUE aAJIKHHOB.

ApoMaTrhuecKkue yriieBoaopoabl (apeHbl). 'oMonoruyeckuil psiji apeHos,
obmas  ¢dopMyna, HOMEHKIAaTypa ©  HW30MEpHUA.  ODJEKTPOHHOE W
IMPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbl OeH3oma. Du3MYecKre CBOWCTBA
apeHOB. XMMHYECKHUE CBOMCTBA OE€H30J1a U €r0 TOMOJIOTOB: PEaKIUU 3aMeIECHHUS
B OEH30JbHOM KOJIBIIE U YTIEBOAOPOJTHOM paJUKale, PEakiuy MPUCOSTUHECHHUS,
OKHclieHne TomoiyioroB Oen3ona. [lpencraBneHne 00 OpHUEHTUPYIOLIEM
JEUCTBUM 3aMECTUTENe B OEH30JbHOM KOJbIIE Ha MPUMEPE aAIKHUIBHBIX
paaNKaIoB, KApOOKCUIBLHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYMIIbI, aTOMOB



rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmmepusarus
ctupoiia. CriocoObl OYYEHUS U MPUMEHEHHUE apOMATUYECKUX YTIIEBOAOPOIOB.

[Ipuponnsnii ra3. IlomytHele HedTsHble Ta3bpl. Hedpts u @
npoucxoxjaeHue. KamMeHHbId yTroiab M NpOAyKThl ero mnepepadboTku. CrocoOsl
nepepaboTku HePTH: TEPEeroHKa, KPEeKUHT (TePMUYCCKUN, KaTaTUTUUECKUN),
pudopmunr, mmponm3. [IpoaykTel mepepaboTku HepTH, WX TPUMEHEHHE B
IIPOMBIIIEHHOCTH U B OBITY.

I'eHeTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuun
3aMEIIEHUs] TajoreHa Ha TUJPOKCOTPYIIY, HUTPOTPYNIy, HAHOTPYIIY,
aMmuHorpynmy. JlelicTBuEe Ha TaJIOT€HIPOU3BOJIHBIE BOJIHOTO W CIHPTOBOTO
pactBopa ménoun. BzauMoaelcTBue IUrajJoreHalkaHOB ¢ MAarHUEM U IUHKOM.
[TonaTe 0  METAUNIOOPTaHUYECKUX  COEAUHEHHUsX.  Vcmosib30BaHHE
rajlOTeHIPOU3BOJIHBIX YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M TMPU CHHTE3EC
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIJVIEBOJOPOJOB  (pPacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUi YIJIEBOJIOPOIOB Pa3IMYHBIX KJIacCOB (0OeCIBEUMBaHKE
OpOMHOM WJIM MOJHOM BOJIbI, paCTBOpA MEpMaHTaHaTa KaJlusl, B3aUMO/ICHCTBUE
aleTUJIeHa ¢ aMMMAaYHbIM pacTBOpoM okcuja cepedpa(l)), xauecTBeHHOE
oOHapy>XeHHE yTiepojia ¥ BOJOPOJa B OPTraHWYECKUX BEIIECTBAX, MOJIYYCHHE
ATWJICHA M U3Y4YEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJuekuusmu «HedTb» u
«Yromb», ¢ oOpasllaMH TJIacTMAacC, KaydyKOB U PE3UHBI, MOJCIUPOBAHUE
MOJIEKYJI YTJIIEBOIOPOAOB U TaJIOTE€HIIPOM3BOIHBIX YTIIEBOAOPOIOB.

Kucinopoacoaep:xamue opraHudecKkue cOeAMHEHMSI.

[Ipenenbubie ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha TpuMepe
MeTaHola W dTaHoiya). ['omonmormueckuii psif, obOmas (opmyna, u3oMepus,
HOMEHKIaTypa U kiaccudukamus. Dusznueckue CBONUCTBA MpeaeIbHbIX
OJIHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBS3UM MEXKIYy MOJICKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMU 3aMEIICHUS, JeTupaTallii, OKHCIICHUS,
B3aUMOJICUCTBUE C OPraHMYECKUMH UM HEOPraHUYECKUMH  KHCJIOTaMH.
KauectBeHHass peakuuss Ha OJHOATOMHBIE CIUPTHL. JlelcTBHE 3TaHONA U
METaHOJila Ha opraHu3M ueyioBeka. CrnocoObl MOJYy4YeHUST U TPUMEHEHHE
OJITHOATOMHBIX CITUPTOB.

[Ipocteie 2¢upsl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (HUBUIECKUX
Y XUMUYECKUX CBOWCTB.

MHoOroaToMHbI€ CHUPTHI — 3THJICHIIUKONIb U riaunepuH. dusnueckue u
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBHE  C



OpPraHUYEeCKHMU W HEOPTaHWYECKHMMH KHUCIIOTaMH, KadeCTBEHHAs PEaKIus Ha
MHOTOATOMHBIE  CHHPTHL.  [IpeicTaBieHne O  MEXaHH3ME  PEaKIHid
HykJeoduiapHOro 3amenienus. [leiictBue Ha opranu3m uenoBeka. CriocoObl
HOJY4YEHHUS ¥ IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJIEKYJbI, B3aMMHOE BJIHMSHHE THAPOKCOTPYIIIBI U
6enzonpHOTO siapa. Gusnueckue cBoiicTBa (henosna. OCOOEHHOCTH XUMHUECKUX
cBoiicTB (enona. KauectBennsle peakiuu Ha (eHon. TOKCHYHOCTH (heHoma.
CriocoOb1 nostyueHus u npuMeHenne ¢peHomna. Genondopmanbaeruaias cMoa.

KapOoHuIbHBIE COCIUHEHUS — albJETUIbl W KETOHBI. OJEKTPOHHOE
CTpOCHHE KapOOHWIBLHOW TpyMIbl. [ OMOJIOTHYECKHE PSABl AIbJICTUIOB H
KETOHOB, 00mas Gopmyina, n3oMepus U HOMEHKIIaTypa. Du3nuecknue cBONCTBA
QIBJCTUAOB U KETOHOB. XHWMHYECKHE CBOHCTBA albACTHUAOB U KETOHOB:
peaknuu npucoeqruHeHusi. OKUCICHUE allbJACTHI0B, KAaUeCTBEHHbIE PEAaKIIUU Ha
anpaeruabl. CriocoObl OJTYYCHUS U IPUMEHEHUE aJbJICTH/IOB U KETOHOB.

OIHOOCHOBHBIC —Tpe/ieNibHBIE KapOOHOBBIE KHCIOTHL. OcoOeHHOCTH
CTPOCHHUSI MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus © HOMEHKIATYypa.
@dusnueckue CBOWCTBA OIHOOCHOBHBIX MPEACTHHBIX KapOOHOBBIX KHCIOT.
Bopopoanbie cBS3M MEXIy MOJEKyJdamMH KapOOHOBBIX KHCIOT. XHMHUYECKHE
CBOWCTBA: KHCJIOTHBIEC CBOMCTBA, PEAKIHS dTepU(DUKALINYU, PEAKIIUU C yIACTHEM
YIJIEBOOPOAHOTO paaukaia. OcoOEHHOCTH CBOWCTB MYpPAaBBUHOW KHUCIIOTHI.

[lonsiTue 0 TNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 23dupax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpefcTaBUTeNy BBICIIUX KAapOOHOBBIX KHCIIOT:
CTE€apUHOBAsI, AJLMUTUHOBAS, OJIEUHOBAS, JUHOI€8As, NTUHOAEHOB8As KUCIOTHI.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psa, oodmast Gopmyia, usoMepus u
HOMEHKJIaTypa. PU3NUECKUEe U XMMHUYECKAE CBOMCTBA: THAPOJIM3 B KHCJIOW U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KUCJOW W IeraoyHou cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COACpPMKAIIUX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

O6mas xapaktepuctuka yrieBojaoB. Kiaccudukanus yrieBogoB (MOHO-,
IU- W TonMcaxapuibl). MoOHOcaxapuibl: TJIOKO3a, (PPYKTO3a, TalIaKTo3a,
pubo3za, nezokcuprbo3a. OU3NYECKUE CBOMCTBA M HAXOXKIEHUE B TMPHUPOJE.
@oTtocuHTE3. XHWMHYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUU C Yy4acTHUEM
CIUPTOBBIX M QJIbJECTUIHOW TPYIIN, CIUPTOBOE U MOJOUYHOKHUCIOE OpOKEHHE.



[IpuMeHeHre TIIOKO3bl, €€ 3HAYEHHWE B JKU3HEACATENBHOCTH OpraHu3Ma.
Hucaxapuapl: caxapo3a, MajabTO3a M JakTo3a. BoccTaHaBiauBawIIUEe U
HEBOCCTaHaBIMBAIOIUE aAucaxapuasl. ['uaponus aucaxapuaon. Haxoxaenue B
npupojie U npumeHenue. [lonucaxapuapl: Kpaxmai, IJIMKOTE€H U LIEJUII0JIO3a.
CtpoeHre MakpOMOJEKYJl Kpaxmalya, IJUKOreHa W LeJUTI0J03bl. Pu3nueckue
CBOMCTBAa KpaxMajla M ULEJUIIOJI03bl. XMMHYECKHME CBOWCTBA Kpaxmaia:
TUJPOJN3, KaueCTBEHHAas peakuus ¢ HOAOM. XHMHYECKHE CBOMCTBA
LEJUTI0I03bl:  THAPOJIN3, TModydeHue d¢GupoB uewnonao3bl. Ilonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
pPacTBOPUMOCTh Pa3jIMYHbIX CIHPTOB B BOJE, B3aUMOJCHCTBUE 3TaHONA C
HAaTPHUEM, OKUCJIEHUE TUJIOBOIO CHUPTA B AJNBJCTHJ HA PACKaJIEHHON METHOU
IPOBOJIOKE, OKHUCIIEHHE ATHJIOBOTO CIHMpTa AUXPOMATOM Kayus (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), KAUECTBEHHbIE PEAKIUU HA aJIbAETUIbI (C
ruapokcuiom auammuHcepeOpa(l) u  rugpokcuaom  meau(ll)), peaxuums
mmmnepuHa ¢ rugpokcuaom  meau(ll), xumuueckue cBoiicTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aMMOJCHCTBHE pACTBOpA TIJIOKO3bl C THUAPOKCHIOM
meau(ll), B3aumopeiicTBie Kpaxmaia ¢ HOJOM, PEIIEHUE IKCIIEPUMEHTAIbHBIX
3amay o temaM «CrnupTtel U ¢eHonb», «KapOoHoBbie kucnOThL. CloKHBIE

a(upb.
A30TcoAep:KalIMe OPraHnYecKne COeTUHEHUs.
AMUHBI — OpraHMyYeckre MpPOU3BOAHBIE ammuaka. Kraccudukarms

aMUHOB: anudaTUYEeCKUe W apoMaTHYECKHe; IEpBUYHbIC, BTOPUYHBIE U
TpeTuuHble. CTpoeHne MoJieKyJ, o0mas Gopmyina, U30MepHs, HOMEHKIIATypa U
¢u3nueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(ATUYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX aMHUHOB C
a30TUCTON KUCnoToi. CoJli aJKUIaMMOHHUS.

AHWIMH — MpPEICTaBUTENIb aMUHOB apomaTuyeckoro psna. CrpoeHue
aHWIMHA. B3anMHOE BIHMSHME TpyNIl AaTOMOB B  MOJIEKYJIE aHWJIMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHWIMHA. KadyecTBEHHbIE peaklUuud Ha
aHwimH. CrnocoObl TMOJydYeHUsT M TpPUMEHEHHE aau(aTHUYeCKUX aMHUHOB.
[Tonydenue aHWIMHA U3 HUTPOOEH301a.

AmuHokucioTel. HomeHnknatypa u usomepusi. OTaenbHble TPEACTABUTENN
(-AMUHOKHCJIOT: TJMUWH, ajaHuH. @Ousnueckue CBOWCTBA aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHCIOT KakK aM(pOTEpHBIX OPraHU4YEeCKHX
COCIMHEHHM, peaklus MOJUKOHACHCALMK, O00pa30BaHUE TMENTUAHON CBS3M.
buonornyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 ¥ THUAPOJINA3 NENTHIOB.



benku kak npupoansle noaumepsl. IlepBudHas, BropuuHas U TpeTUUHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOIU3, JE€HATypaLHs,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKHU.

DOKCnepUMEHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pacTBOpeHHE OCIKOB B BOJIE, ACHATypalys OCTKOB MPU HArpeBaHWH, 1IBETHHIC
peakuuu Ha O€JIKM, pEIIEHWE SKCHEPUMEHTAIBHBIX 3aJad [0 TeMam
«A30Tcoliep)Kalllue  OpraHUYecKkue  coeauHeHus» u  «Pacmo3HaBaHue
OpraHUYECKUX COCTUHEHUN.

BbicokoMouiekyJIsipHbIE COeTMHEHUS.

OCHOBHBIE TOHATHS XHUMHH  BBICOKOMOJIEKYJISIDHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINHU, CPEAHSISA
MOJIEKYJIsIpHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COECIMHEHHUI — NIOJIMMEPU3ALNS U ITIOJTUKOHACHCALHS.

[Tonumepubie Marepuansl. Ilmactmaccsl (MONMMATHIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, TOJIMCTUPOJI, TOIUMETUIMETAKPUIAT, MOJUKAPOOHATHI,
MOJIMATUIIEHTEPEPTANAT). Y THIIM3ALUs U IEpepadOTKa IIACTHKA.

DOnacToMepbl:  HATYPAJIBHBIA  KaydyyK, CHHTETHYECKHME  KaydyKH
(OyTaaneHOBBI, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHYECKHUE (KAaIIPOH U JIaBCaH).

[Tonumepsbl CHELHAITBHOTO Ha3HA4YEeHUs (Teduion, KeBJap,
AJIEKTPONPOBOIAIINE TOJTUMEPHI, OMOpa3IaraeMble MOJUMEPHI).

OKCNEepUMEHTAIBHBIE METOABl M3YyYEHHsI BEUIECTB U WX IPEBPAILCHHIA:
O3HaKOMJIEHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJJaCTMAcC, Kay4yyKOB, PEIICHHE HKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
«Pacno3zHaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxnenue MoNeKyJIssipHOM (QOpMyIibl OPraHUYECKOr0 COEAUHEHHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO COEIUHEHHS MO0 Macce (00bEMY)
MPOAYKTOB CrOopaHus, 10 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HCXOJHBIX BEILIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (POpMYJIbI
OpPraHUYeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MOJIYYECHHUSI, ONPe/ieNIeHUEe J0JIM BBIXOJAA MPOJYKTa Peakluud OT TEOPETHUUECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peasmzannss MeXNpenIMETHBIX CBA3E€H NPU HU3YYEHUM OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KAk OOILIUX



€CTECTBCHHO-HAYYHBIX TOHSATUH, TaK M TOHATUH, MPUHATHIX B OTHAEIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOIO LUKIIA.

OOmue ecTeCTBEHHO-HAayyHble TIOHATHA: SBJICHHME, HAy4HbId (aKT,
TUIOTE3a, TEOPHsl, 3aKOH, aHaIMW3, CHUHTE3, KiacCUpuKauus, HaOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

®uzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWTPOH, MOJEKYJIA,
HSHEPreTUYECKU YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BEIMYMHBI, CAUHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTus,
macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIMU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpOHBIN THUIl TUTaHUS, OpPOKEHHE,
(oTrocuHTE3, IBIXaHUE, OEJIKH, YTJIEBOIbI, XHUPbI, HYKIECUHOBBIE KHUCIIOTHI,
(bepMEHTHI.

['eorpadusi: monesHple HCKOMAeMbI€, TOIINBO.

TexHonorus: NHINEBbIE MPOAYKTHl, OCHOBHI PAIMOHATBHOTO IHTaHUS,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA N HEOP'AHUYECKAS XUMHUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CoctaB aTOMHBIX SiAep. XHUMUYECKHU d3JeMeHT. H30TOoIBbl.
CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTeTHUECKUE
YpPOBHU M TOAYpPOBHU. ATOoMHBIE opOutanu. Kiaccudpukamuss XUMUYECKUX
3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpeneienre 37€KTPOHOB MO aTOMHBIM
opOuTaNAM. DJEKTPOHHbIE KOH(UTYpallMM aTOMOB JJIEMEHTOB IEpPBOTO—
YeTBEPTOTO MEPUOIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUU, DJICKTPOHHBIC
KOH(HUTyparuy HOHOB. DJIEKTPOOTPHUIIATEIIHHOCTb.

Ilepuomnueckuit 3akoH u llepuoamyeckas cucreMa XHUMHUYECKUX
snemeHTtoB .M. MenneneeBa. CBsi3b  NEPUOAMYECKOTO  3aKOHA U
ITeppoanyeckoil CUCTEMBI XMMHUUYECKUX DJIEMEHTOB C COBPEMEHHOU TEOpUEHN
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYINaM U
nepuoiaMm. 3HaueHue nepuoauyeckoro 3akona J1.1. Menzaeneena.

XuUMH4YeCKasi CBA3b. BHAbI XHUMHYECKOW CBSA3U: KOBAJICHTHAs, WOHHAS,
MeTajmdeckas. MexaHu3mbl 00pa30BaHMsI KOBAJICHTHOM CBSI3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIM.  DHeprus W JiauHA  CBs3U.  [lodsipHOCTS,



HANpPaBJICHHOCTh W HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KparTHble CBs3M.
BonoponHas cBa3b. MeXMONEKYIApHbIE B3aUMOIECHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HMX TE€OMETPUUYECKUM CTpOoeHHEeM (Ha TMpuMepe
COEIMHEHUI PJIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO
HOHA:  KOMIUIEKCOOoOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILUIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIIMOHHOW XUMUH.

BemecTtBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. UMbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTue o qucnepcHbIx cucteMax. Mctuanaeie pactBopsl. [IpencraBienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIMU PACTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B paCTBOPE, MOJIsIpHAsA KOHILIEHTpanus. HaceieHHbie
Y HEHACBHIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanuss ©  HOMEHKIATypa  HEOPTraHMYECKUX  BEIIECTB.
TpuBuanpHble HA3BaHUA OTICIBHBIX MPEACTABUTEIIEM HEOPTaHUYECKUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakuid B HEOPraHUYECKOH W
OPTraHUYECKON XMMHH. 3aKOH COXPAHEHHUS MACChl BEILIECTB; 3aKOH COXPaHEHHUS
U TpeBpalleHuss dHEPrud NpU XUMUUYECKUX peakiusx. TersoBbie 3(PGheKTh
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMUYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IN4HbIX
¢daktopoB. ['oMoreHHbIie U reTeporeHHbIe peakiun. Katanus u kaTaan3aTopsl.

OOpatumble U HeoOpaTUMbIE peaKUuu. XHUMHYECKOE paBHOBECHE.
Koncranta xumMuueckoro paBHOBecHs. DaKTOpbI, BIMSIONIME HA TMOJIOKECHHUE
XUMHYECKOTO paBHOBECHS: TEMIIEPATypa, JABJIICHHE U KOHIIEHTPAI[UU BEIIECTB,
ydacTByromux B peakuuu. [Ipuanun Jle [larense.

OnekTpoiutuueckas aucconuanus. CHIbHBIE U CJIa0ble JJICKTPOJIUTHI.
Crenens auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpasbHas,
menoyHas. Bopopoassiii mokazarens (PH) pactBopa. T'maponus cosneil.
Peaxiiuu nonHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENNbHBIE  peakiuuu. (CTeneHb OKHUCIEHUS.
Okucnurenb M BOCCTAaHOBUTENb. [IpoleCChl OKHCIIEHUS U BOCCTAHOBJICHUS.
Baxneime OKUCIUTENIN M BOCCTAHOBUTENIM. MeETOa 3JIEKTPOHHOrO OanaHca.
DIIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAILICHUI:
pa3loXKEeHUE NEPOKCHAA BOJAOPOAA B MPUCYTCTBHM KaTaau3aTopa, MOAEIU
KPUCTAUIMYECKUX  PEHIETOK, IMPOBEJCHHE peaKuid HOHHOTO OOMeHa,



OTPENICJICHUE CPEJIbl PACTBOPOB C MOMOIIBIO UHANKATOPOB, U3YUEHUE BIIMSHUS
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOM pEAKIMU M TMOJOKCHUE
XUMHYECKOTO PABHOBECHSI.

Nugopmanus o BY3ax r. Camapa u mnpodeccusix, CBA3aHHBIX €
npeaMeToM «XuMus».

Heopranuyeckasi Xummusi.

[Tonoxxenne HeMmerauioB B llepuoandeckoid cUCTEME XHUMHYECKHUX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
duznyueckre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHuciopoaa, cepsl, hochopa u yriaepoaa).

Bonopona. Ilonydyenue, ¢puzndyeckrne U XMMUYECKUE CBOMCTBA: pPEaKlMM C
METaJZIaMAd ¥ HEMETa/UlaMH, BOCCTAaHOBUTEIbHbIE CBOMCTBA. [ MApUIIBL.
TOMIMBHBIE AIIEMEHTHI.

INanorensl. Haxoxnenue B mpupojie, cnocoObl moydeHust, pu3ndeckue u
XAMUYECKUE CBOICTBA. ["anoreHoBOIOPO/IBI. Baxueiue
KHCIIOPOJCOJIEpKAIME  COEIMHEHHs  rainoreHoB.  JlabopatopHele U
IIPOMBIIICHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COCIMHEHU.

Kucnopon, o30H. JIlabopatopHbie ¥ MPOMBIIIICHHBIE CIIOCOOBI MOJY4YCHUS
kuciopoaa. Gusnyeckre U XMMUUYECKUE CBOMCTBA U MMPUMEHEHUE KUCIOPOJia U
030Ha. OKCUBI ¥ IEPOKCHUIBI.

Cepa. Haxoxnmenue B mpupoje, CHOCOOBI TMOIy4YeHHS, (U3UUSCKHE U
xuMuueckue cBoiictBa. CepoBomopon, cynbduasl. Oxcua cepbi(1V), oxcun
cepri(VI). Cepuucrast u cepHasi KUCJIOTHI U UX cojid. OCOOEHHOCTU CBOMCTB
cepHOM KUCIIOTHI. [IprMeHenne cepbl U €€ COeMHEHNN.

Azor. Haxoxnenue B mpupojne, CrocoObl TOJNy4eHHs, (U3NUECKHE U
XUMUYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcCuIbl a3oTa. A30TUCTasT H
a30THasE KUCJIOTHI M UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHI.
[IpuMeHeHure a30Ta U ero CoOeIMHEeHH. A30THbBIE yI0OpEHUS.

®docdop. Haxoxkaenue B mpupojie, CriocoObl MoaydeHus, (U3ndeckue u
xumudeckue cBorctBa. Pochuanl u dhochun. Okcuabl docdopa, hochopHas
kuciota u e€ comu. [Ipumenenue docdopa u ero coegunenuii. dochopHbie
ya0OpeHus.

Yraepona, HaxoxkaeHue B Tpupoje. AJUIOTpOnHbIE MOAUDUKAIIUU.
dusznueckre W XUMUYECKHE CBONCTBAa TMPOCTBIX BEMIECTB, OOpPA30BAHHBIX
yriepogom. Oxkcun yraepoaa(ll), okcun yrnepona(lV), yroapHas kuciaota u e€
coiii. AKTUBMPOBAHHBIN YTroJib, aacopomus. Dymiepensl, rpadeH, yraepoaHbie



HaHOTPYOKHU. [IpuMeHeHue TPOCTHIX BEMIECTB, 0OPA30BAHHBIX YIJIEPOJAOM, U
€ro COCIMHECHUM.

Kpemunii. Haxoxnenue B mpupoze, CocoObl MoiayyeHus, pusndeckue u
xumudeckue cBorctBa. Okcua kpemuus(1V), kpemHueBasi KUCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHHsi U ero coeauHeHuil. CTEKJIO, ero MOoJy4eHUe, BUbI
CTEKJIA.

[Tonoxxenne MetasioB B llepronnueckoil cUCTEME  XHUMHUYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHMS DJIEKTPOHHBIX 000JOYEK aTOMOB
MmeTamioB. O6mue ¢puznueckre cBOCTBa MeTaioB. [IpumMeHeHne MeTamioB B
ObITy 1 TexHUKe. CIUIaBbl METAJLIOB.

DJEKTPOXUMHUYECKUN psii HampsbkeHUd wmetawioB. OOmme crnocoObl
MOJTYYEHUS METaJJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpoMmetasutyprus. [lonstue o koppo3uu mMetaioB. CrocoObl 3alUuThl OT
KOPPO3HH.

O6mas xapakrepuctuka metamioB |A-rpynnel [leproguyeckoil cucteMsl
XUMUYECKUX DJJeMeHTOB. Harpuii u kanuil: mnoiydeHue, QuU3MUECKUe U
XUMHYECKUE CBOKMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHHUI.

O6mas xapakrepuctuka MetaiioB | |A-rpynmsl [lepuogundeckoil cucteMsl
XUMUYECKUX DJIEMEHTOB. MarHuii W Kajabluid: TodydyeHue, (U3nYecKue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCIUHCHUM.
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEeHHUS.

AIOMUHUNA: TIONydeHHe, (U3MYECKHE W XUMHYECKHE CBOMCTBA,
IPUMEHEHUE TPOCTOTO BEIIECTBA M €r0 COCAMHEHH. AMQOTEpHBIE CBOWCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmast xapakTepucTMKa MeTauioB 1oOouHbIXx mnoarpynn (b-rpymm)
[Teprnoanyeckoi CUCTEMBbI XUMUYECKUX JIEMEHTOB.

du3MUYeCKUe U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHul. OKCUIbI
u ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarsl, Ux
OKHCIIUTENIbHBIC CBOMCTRA. [loyueHne u npuMeHeHue xpoma.

OU3NYECKME U XUMHUYECKME CBOMCTBA MApraHUa M €ro COCIUHCHUU.
Baxwneiimme coenunenus wMapranua(ll), mapranua(lV), wmapranma(VI) u
mapranua(VIl). Ilepmanranar kanusi, ero OKMUCJIUTEIbHbBIE CBOMCTBA.

duznueckue M XUMHUYECKHE CBOMCTBA JKejie3a M €ro COeIMHEHUH.
Oxcunpl, rugpokcunbl u conu kenesa(ll) u xenesa(lll). Ilonmyuenue wu
MIPUMEHEHUE KEJE€3a U €T0 CIUIaBOB.

Dur3NUECKUe U XUMUYECKUE CBOMCTBA MeIH U €€ coeauHeHun. [lomyuenune
Y IPUMEHEHUE MEJIU U €€ COCTMHEHMUII.



[uuk: momydenue, Gu3NUECKUe U XUMHUYECKHE CBOWCTBA. AM(pOTEpHBIC
CBOMCTBA OKCHJAa U THAPOKCHAA LHMHKA, THUAPOKCOKOMIUICKCHI IIMHKA.
[IprMeHeHNE IMHKA U €0 COCTMHEHUI.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUIL:
M3ydeHHe 00pa3lloB HEMETAJUIOB, TOPEHHE cephl, Gocdopa, xene3a, MarHus B
KUCJIOpOJAE, U3y4YeHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», B3aUMOJCHCTBHE
HICJIOYHBIX W IICJIOYHO3EMEIBHBIX METaUIOB C  BOJOHM  (BO3MOXHO
UCIIOJIb30BAaHUE BUJICOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKAa M JKelie3a C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KAaUECTBEHHbIC PEAKIIMM Ha HEOPTraHUYECKHUE
AQHUOHBI, KaTHMOH BOJIOPOJIa M KAaTHOHBI METAUIOB, B3aUMOJICHCTBUE
TUAPOKCUIOB ATIOMUHUS U IIMHKA C pacTBOPAMH KUCIIOT W IIEJIOYEH, pellieHue
AKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMam «l'amorensd», «Cepa U €€ COeTUHEHUSY,
«A30T U Qochop M uUX CcoenUHEHHs», «MeTayuibl TJIaBHBIX MOJATPYII,
«MeTtamibl TOOOYHBIX TOATPYIID.

XuMHUS U KU3Hb.

Pone xumMum B oOecriedeHMM YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA.
[ToHdaTHE O Hay4yHBIX METOJAX TO3HAHWS M METOJOJIOTUHM HAyYHOTO
UCCIIEOBAHUS. Hayunsie IPUHIUIIBI OpraHu3alul  XUMHUYECKOTO
npou3BoJicTBa. [IpOMBINIIEHHBIE CIIOCOOBI MOJYYEHUS Ba)KHEUINIMX BEIIECTB
(Ha mpuMmepe TNPOU3BOACTBA AaAMMHAaKa, CEPHOM KHUCIOTHI, METAHOJIA).
[IpompliliyieHHBIE CHOCOOBI MOJMYYEHHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsA3HCHUE OKPYKAKIIEW Cpelbl W €ro ImocieaAcTtBusa. Poib Xxumuu B
o0ecTieYeHNN dHEPIeTHICCKON 0€30IMacHOCTH.

Xumusi ¥ 300pOBbe 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJB30BaHUs JICKAPCTBEHHBIX MpenaparoB. Poiab XuMum B pa3BUTHH
MEIULIUHBI.

XYMMsI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
oOecreyeHnu MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u mapdromepubie cpenctBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCHOJIb30BaHUsl MpenapatoB OBITOBOM XMMHHM B TIOBCEAHEBHOM
KU3ZHU.

XuMusi B CTPOUTENBCTBE: BaXHEWINHME CTPOUTEIbHBIE MaTepHAIbI
(1ieMeHT, 6eToH).

Xumusi B CEIbCKOM Xo3siicTBe. OpraHuyeckue W MUHEpPAJIbHbIC
yao0peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUaIbl, KPACKH, CTEKIIO, KEpPAMHUKA.
Marepuansl ayis anekTpoHukd. HaHoTexHOMornm.

Pacuérnrlie 3agaun.



Pacuétel: Maccel BeniecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00BEMY OJHOIO M3 YYAaCTBYIOLIMX B PEAKLUUU BELIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIIA OJIHO U3
BEILIECTB MUMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaklMM, €Cid OJHO M3 BEUIECTB JAHO B BHUJE PACTBOpA C OIPEACIEHHON
MAaCCOBOM JIOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJM M MOJSPHOMU
KOHIICHTPAIIMM BEIIECTBA B PAcCTBOPE, JOJIM BbIXOJA MPOAYKTAa PEAKUUHA OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss MeXNnpeaMETHBIX CBs3€ MNpU  HM3ydeHHH OOweld U
HEOpPraHM4eCcKOo XUMHUM B 11 Kjacce OCyIIECTBIAETCA Ye€pe3 MCIOJIb30BAHUE
KaKk OONIMX eCTECTBEHHO-HAYYHBIX MOHSATUN, TaK M TMOHSATUN, MPUHSITHIX B
OTJIEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (DaKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHaliu3, CUHTE3, KiIacCU(UKAIusl, MePUOIUIHOCTD,
HaOII0eHUE, U3MEPEHHUE, SIKCIEPUMEHT, MOJIENb, MOJEITHUPOBAHNUE.

®u3uka: Marepus, MHUKPOMHpP, MAKPOMHp, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, HWOH, W30TOIbl, pPaJUO0AKTUBHOCTb, MOJIEKYJIA, SHEPrETHYECKUM
YpOBEHb, BEIIECTBO, TE€I0, OOBEM, arperaTHOe COCTOSIHUE BEIECTBA,
uaeanbHbld ra3, (U3MYECKUE BEIUYUHBI, €IUHULBI H3MEPEHHs, CKOPOCTb,
JHEPIrHUs, Macca.

buonorus: knetka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIM3M,
MaKpO- U MHKPODJIEMEHTHI, OCIKH, KUPbI, YTIEBObI, HYKICUHOBBIE KUCIIOTHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, MOJE3HbIE HNCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHoJOrUsl: XUMHUYECKasi MPOMBIILIEHHOCTb, METAJUTyprus, CTPOUTEIbHBIC
MaTepHaIbl, CEJIbCKOXO3SIICTBEHHOE IPOU3BOJICTBO, nuieBas
IPOMBIIIEHHOCTh, (hapMalleBTHUECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO
KOCMETHYECKUX NpPernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AIEKTPOHHAs MPOMBIILICHHOCTb, HAaHOTEXHOJIOTUH.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3MKE HA VYPOBHE VIJIVBJIEHHOM VPOBHE CPEJHEI'O
OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBercTBUM C CHCTEMHO-ACSTEIBPHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHUS IMpeaMeTa «XUMUs» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHMsI BBIJICICHBI CJIEAYIOIIUE COCTABJISIONIUE: OCO3HAHHE
OOyYarOIIMMUCS POCCUUCKOM TPaKJAHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO,  CAMOCTOSITEIBHOCTH M CaMOOIPEACNCHUIO;  HaJIHune
MOTUBallUM K OOYYEHHMIO; TOTOBHOCTb U CHOCOOHOCTH OOYYarolIUXCS
PYKOBOJICTBOBAThCSl TPHUHATHIMH B OOIIECTBE TMpaBWJIaMH H  HOPMaMu
MOBECHUS; HAIMYUE MPABOCO3HAHMUS, YKOJIOTHYECKOM KYJIbTYphI; CIOCOOHOCTD
CTaBUTD LIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMIHOCTHBIE pPE3yJNbTaThl OCBOCHUS TMpeAMeTa «XUMHUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW W TMPAKTUYCCKON IeATEIHLHOCTH
oOy4Jaronuxcs B mpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS TMpeaMeTa «XUMHs OTpaKkaroT
c(hOpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW W TMPAKTUYECKON JeATEIHLHOCTH
00yyJaroImuxcsi B Mpolecce peann3aiuy 00pa3oBaTebHON eI TEILHOCTH, B TOM
YHCJIC B YACTH:

1) rpaaaHCcKOro BOCIMTAHUS .

OCO3HaHWS OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY H IPABOIMOPSIKY;

MPEACTABICHUS] O COIMAJIBHBIX HOPMaxX W TpaBUJIaX MEKINIHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MACATEIHHOCTH TMPU CO3AAHHUH
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33124, BHIMIOJTHEHUU
XUMHUYCCKUX IKCIIEPHUMECHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPWHHMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NIaTPHOTUYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY W HAy4YHOMY HACJEIUIO
OT€YECTBEHHON XUMUH;

yBaKEHUsSI K MPOIIECCY TBOpPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
MPWIOKEHUST XWMHH, OCO3HAHHWS TOTO, YTO JAHHBIE HAyKH €CTh pe3yJbTaT



JUITATEIbHBIX ~HAOMIOJEHUHM, KPOIMOTIMBBIX 3KCHEPUMEHTATbHBIX TOHUCKOB,
MOCTOSIHHOTO TpyJa YUEHBIX U MTPAKTHKOB,;

UHTEpeca W TO03HABATEJIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYyalluM, CBSI3aHHBIE C XUMHUUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI M TICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYNKH CBOUX TOBAPHUIIEH C
MO3UIIMHA HPABCTBEHHBIX W TPABOBBIX HOPM M C Yy4€TOM OCO3HAHMUS
NOCJIEICTBUN ITOCTYIIKOB;

4) hpopMupoBaHUs KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEW 370poBOoro u 0Oe30omacHoro o0pa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYIOBOM AEATEILHOCTH;

MOHWMAHUSA IIEHHOCTH TPaBUJ WHAMBUIYAIBHOTO W KOJUIEKTUBHOTO
0€30MacHOTO MOBEACHUSA B CHUTYalUAX, YIPOXKAIOMIMX 3J0pPOBbIO U KHU3HU
JIIOJICH;

OCO3HAHMWSI  TOCJEICTBHUM W HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOneHust anKorosisi, HAPKOTUKOB, KypEHHUs);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEeI0BaTEIbCKON
JeSATETPHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHX BHJIAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEUICHUU MPAKTHUYECKUX 3a]1a4y
COITMaJILHOM HAIPaBICHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yUeHHUIO Mpodeccuil pa3iuyHoOro pojaa, B
TOM YHCIIe HA OCHOBE NMMPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XUMHH,

yBaXEHUsT K TpyHLy, JIOIAM Tpyla U pe3yJibTaraM TpYyJIOBOH
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaCKTOPHUH
oOpasoBanusi, Oyaymieit nmpodeccnn u peanu3anuu COOCTBEHHBIX KXU3HEHHBIX
IUTAHOB C y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U IOTpeOHOCTEH O0IIIECTBA;



6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€J1IeCO00Pa3HOT0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHUKY
CYILIECTBOBAHUS KU3HU HAa 3€MIIE;

NOHUMAaHUS I00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOseM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIIBHOM CPELBI;

OCO3HaHMSI HEOOXOJUMOCTH HCMOJB30BAHUS TOCTHKEHUN XUMUU IS
pELIEHUs BOIPOCOB PAMOHAIIBHOTO NPUPOJOTIOJIb30BAHHS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCIIIUX BPEA OKpPYXKaKOMIEH
IPUPOAHON CpeJie, YMEHHUS POrHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIIATh UX;

HAJIMYMS ~ PA3BUTOTO  SKOJIOTHUYECKOTO  MBIIUICHUS, HSKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH AKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIUATIBLHOMN
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTUBHO MPOTUBOCTOATH HJICOJIOTUH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HAyKU U OOLIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHEeUU(PUKH XUMHM KakK HayKH, OCO3HaHUsA €€ poJiu B
GbopMUPOBAHUU PAIMOHATILHOTO HAYYHOTO MBIINUICHUS, CO3JJaHUM IIEJIOCTHOTO
IPEICTaBICHUS 00 OKPYXAIOIEeM MUPE KaK O €TMHCTBE MPUPOJIbI M YETIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW M PEeIIeHUU MPOOJIEM COXpaHECHUS
IPUPOJIHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUHU JJII COBPEMEHHOMU
HUBWIM3ALMKU: B €€ T'yYMaHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOW poJIM B
CO3JIaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIbTYpPbI, B PEIICHUU TJIOOATBHBIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM,
MUIIEBOM M DKOJOTHMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEIUIMHBI,
o0ecrieYeHnr YCI0BUM YCTIEIITHOTO TPYy/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)kJI0TO YJICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOIb30BaTh TOJIydyaeMble 3HAHUS JUIsl aHajdu3a W OOBSCHEHHS SIBJICHUM
OKPY)KAIOIIEro MHUpa M MPOUCXOASIMMX B HEM HM3MEHEHUH, YMEHHS JellaTh
000CHOBaHHBIC 3aKJIIOUCHHUS HA OCHOBE HAYYHBIX (DAKTOB U HMEIOITUXCS
JAHHBIX C LEJIbIO MOJYyYEeHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUsX;



MHTEpeca K MO3HAHUIO, UCCIIEIOBATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEphIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUI0, K AKTHBHOMY IOJYYCHUIO HOBBIX 3HAHMHA 10 XUMHUH B
COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpECa K  OCOOCHHOCTSAM  Tpyda B  pa3imuyHbiX  cdepax
npoeccCHoHaNbHOM e TEeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHUS MPOTrpaMMbl MO XUMUM Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUSI  OOYYAIOIIUXCS
MEXIUCUUILIMHAPHBIE (MEXIpeMETHBIC) oOIIIeHayYHbIe MOHSATHUS,
OTpaXKAIOUIUE IEJTOCTHOCTh HAYYHOW KapTHUHBI MHpA U CHEUU(PUKY METOJIOB
MO3HAHUS, WCIOJI3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, HAY4YHbIM (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PETYJSITUBHbIE), oOecrneuuBaromue (HopMUpOBaHUE
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLIMAILHON KOMITETEHIIUU 00YJaroNuXCs;

CIIOCOOHOCTb o0yyaroumxcs UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpPCAIbHBIC
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MertanpenMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATECJIbHBIMA, KOMMYHHKATUBHBIMA ¢  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/ibHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IEHCTBUSA:

CaMOCTOSTENbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN NEATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
NOCTUKEHUSA, COOTHOCHUTHb PE3YIbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LETISIMU;

WCIIOJIb30BaTh IIPU OCBOCHUN 3HAHUW NMPUEMBI JOTHUUECKOTO MBIIUICHUS:
BBIJIEJISITh XapaKTEPHbIE NPU3HAKK MMOHATUN M YCTAaHABIMBATH UX B3aUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIOIIHE TIOHSITHS I OOBSICHEHUS OTICTBHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUSA M KPUTEpPUM I KiIacCU(PUKAIMK BEUIECTB U
XUMHUYECKUX PEaKIUi;

YCTAaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

NPUMEHATh B MPOIECCE TO3HAHMS  HCMOJb3yeMble B  XUMHUU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBATH  MOJEIbHBIE
NPEACTaBIICHUS] — XUMHUYECKMM 3HAK (CHUMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOM pEaklUd — TPHU PEIICHUU YYCOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, NMPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MIPEJCTABIICHUS JI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YyUaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe HcCIeA0BaATEILCKHIE NeiiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuuit;

dopMynupoBaTh LEIM M  3aJadyd  HCCIEAOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSITEIbHO CPOPMYJIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI 11O TIPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

BJIaJICTh HABBIKAMHU CaAMOCTOSITEJIBHOTO TUTAHUPOBAHUS W TMPOBEACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEpPILICHCTBOBaTh YMEHHA HaOMOaTh 3a
XOJIOM  Ipollecca, CaMOCTOATEIBHO  IPOTHO3HPOBAaTh  €ro  pe3yJbTar,
dbopmynupoBath O00O0OIIEHNUS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
pe3yJbTAaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIEeNOBATENbCKOW M MPOEKTHOU
NESTETLHOCTH, TMPOSIBISITH CIIOCOOHOCTh MU TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEILICHHS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHpopmaumeii:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HWCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMYJISipHAsT JINTEpaTypa XHUMHYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHAIM3UPOBATh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (hopm



MPEACTABIICHUS,  KPUTHYECKH  OICHWBaTh €€  JOCTOBEPHOCTH |
HETIPOTHBOPEYNBOCTH;

(bopMyIHpPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM I BBINMOJHEHUS YYeOHBIX 3a7ad
OIPEIICIIEHHOTO TUIIA;

MprUOOpETaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TpECTaBICHUS
uHopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadeCTBE CpEICTBa IpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTEeMaTU4YeCKue) 3HAKU W CHUMBOJBL,  ¢GopMmynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIBHBIEC yqeﬁﬂble HeﬁCTBHH:

3a/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ AUATIOTA
W/WJY TUCKYCCHH, BBICKA3bIBATh WU, (POPMYIHPOBATH CBOU MPEITIOKECHUS
OTHOCHUTENBHO BBINIOJIHEHUS NIPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTALUEN PE3YJIbTATOB MO3HABATEIBHON JEATEIBHOCTH,
MIOJyYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPU
BBITIOJIHEHUA XMMHMYECKOTO JKCIIEPUMEHTA, MPaKTUYeCKOW paboThl IO
UCCJICIOBAHUIO CBOMCTB M3Y4aeMBbIX BEIIECTB, pealn3allid y4eOHOTO MPOEKTa,
u GOpMyIUpPOBATh BBIBOJABI MO pe3yJbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM
MyTEM COTJIACOBaHUS MO3UITUHN B X0/1€ 00CYXICHUSI 1 0OMEHAa MHCHUSIMH.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEIIbHO IUIAHUPOBATh U OCYILECTBIATH CBOKO ITO3HABATCIBHYIO
NEATCIBHOCTD, OIpeneids e€ Lenu W 3aJadyd, KOHTPOJUPOBATL U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJIrOpUTM JEHCTBUU TpH
BBINOJIHEHMH Y4YEOHBIX M HCCJIENIOBATENIbCKUX 3ajady, BblOMpaTh Haubosee
3¢ (deKTUBHBIA CcOCO0 MX pElIEHUs C Y4ETOM MOJIY4YEHHMs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKLIUAX;



OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIHLHOCTH Ha OCHOBE CaMOaHajin3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yabTaThl OCBOCHHMS MPOTpaMMbl TIO0 XHMHH Ha
yriyOJIEHHOM YPOBHE Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT
cnenuduIecKue sl y9eOHOTO TpeaMeTa « XUMUsD) Hay9IHbIE 3HAHUS, YMEHUS U
CTIIOCOOBI JCHCTBHIA IO OCBOCHHIO, HHTEPIPETAIIMU U MTPEOOPa30BaHUIO 3HAHUM,
BHJIBI JACSITEIBHOCTH TI0 MOJYYCHUIO HOBOTO 3HAHUS W NMPUMEHCHHIO 3HAHHWH B
Pa3TUYHBIX YYCOHBIX CUTYAIUAX, @ TAK)KE B PEaTbHBIX )KU3HEHHBIX CHTYAIIHSX,
CBA3aHHBIX C XUMHEH. B mporpamMme mo XUMHHM TPEIMETHBIE PE3yJIbTaThI
IIPE/ICTABIICHBI TI0 T'OJIaM U3YUYCHUSI.

10 KITACC

[IpeameTHble pe3yabTaThl OCBOEGHMS Kypca «OpraHuyeckas XHUMHs)
OTpaXaloT:

c(OpPMUPOBAHHOCTH MPEJCTABICHUN: O MECTE U 3HAYEHHUU OPTraHUYECKON
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00€CNEYeHUH yCTONYNBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM HKOJIOTHYECKOM, YHEPreTUYECKON
M THIIEeBOM O€30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JaHHH HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB JHEPruu, B OOECHEUEHHH PaLMOHAIBHOTO
IPUPOJIONOIL30BaHUs, B (POPMUPOBAHMM MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YelloBeKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BIIQJICHUE CHUCTEMON XMMHUYECKMX 3HAaHMHA, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATalOIIAE TOHATHS — XUMUYECKHHA DJIEMEHT, aToM, SIp0 U
9JIEKTPOHHAs 000j0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE W
BO30YKJIEHHOE COCTOSIHUSA aroma, ruOpuan3anusi aTOMHBIX OpOMTasield, WOH,
MOJIEKYJIa, BAJEHTHOCTb, AJEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYECKasl CBA3b, MOJb, MOJSIpHAas macca, MOJISIPHBIA OO0BEM, YIJIEpOJHBIN
CKeJeT, (yHKUMOHAJIbHAs Tpynma, pajgukaig, CTPYKTypHble (HOpMyIIbl
(pa3BépHyThIE, COKpaUIEHHbIE, CKEJIETHBIE), H30MEpPHUS CTPYKTypHas H
IPOCTPAaHCTBEHHAsA (F€OMETPUYECKAs], ONITUYECKAs), U30MEPbI, TOMOJIOTMYECKUI
psiZ, TOMOJIOTH, YTII€BOJOPOAbI, KUCIOPO- U a30TCOAEpKAIINEe OpTraHuYeCKue
COEIMHEHHSI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUs; TEOpuUH, 3aKoHbl (mepuommyeckuii 3axkoH JI. M. MeHnneneena,
TEOpHUsI CTPOEHUSI OpraHnyecKux BelecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUS
MAaccChl BEILIECTB, 3aKOH COXPAHEHHMS U NPEBPALICHUS SHEPTUH IIPH XUMHUYECKUX



peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKMX SIBJICHHM; MpPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKUX peaxiuii, TEPMOANHAMUYECKUX u KHHETUYECKUX
3aKOHOMEPHOCTSX HX MPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB M Tpynn
aTOMOB B MOJIEKYyJaX (MHAYKTUBHBINA U ME30MEPHBII 3PPEKThI, OpUEHTAHTHI | 1
Il pona); dakrosornyeckue CBEJEHHS O CBOICTBaX, COCTaBe, IMOJYYEHUU WU
0€30MacHOM HCIIOJIb30BAHUM BaXHEMILIMX OpPraHUYECKHX BEIIECTB B OBITY U
OPAKTUYECKON  JESATEIbHOCTH Ye€JOBEKa, OOIMX HAy4yHBIX [PUHIMIIAX
XMMUYECKOTO TPOU3BOJACTBA (HAa MpUMEpe NPOU3BOJACTBA  METAHOJIA,
nepepadoTKu HEPTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHMH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUSA
IIPU OMHUCAHUM COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHIA;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY JJISI COCTaBJICHUS MOJEKYIISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (Qopmy
OpraHUYECKHUX BEIIECTB;

COCTABJISITh YpPABHEHUS XMMHUYECKHX pEaKIMil U pacKpblBaTb UX
CYLIHOCTh:  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOrO OaiaHca 3TUX peaklui, peakiuii HOHHOro oOMeHa
MyTEM COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;

U3rOTaBIMBAaTh  MOJEIM  MOJIEKYJ  OpPraHMYECKUX  BEIIEeCTB  JJis
WJUTIOCTPALIMKM UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh  YMEHUI: yCTaHaBIMBAaTh  MPUHAJJICKHOCTD
U3YYEHHBIX OpPraHWYECKHX BEIIECTB [0 MX COCTaBy W CTPOCHHUID K
ONpeAeNéHHOMY KIIAcCy/TpyIllie COEAMHEHUH, JaBaTh KM Ha3BaHUS IIO
cucrtematnyecko Homenkiarype (IUPAC) wu mnpuBoauTh TpUBHAIIBHBIE
Ha3BaHUsS NIl OTIENbHBIX MPEJCTABUTEICH OpPraHUYECKHX BEIIECTB (ITHUJIEH,
alEeTWICH, TOJYOJd, TJIUUEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaeru,
alleTabJerul, alleTOH, MypaBbrHasl KUCJIOTa, YKCYCHasl KUCJI0Ta, CTeapUHOBA,
OJIEMHOBAsI, MAJIbMUTUHOBAS KUCJIOTHI, TIUIMH, alaHUH, MallbT03a, PpPyKTO3a,
AHWJIMH, TUBUHWII, U30IIPEH, XJIOPOMPEH, CTUPOJ U IpYTHE);

c(OPMHUPOBAHHOCTh YMEHHSI OINPENENATh BHUJ XUMHYECKOW CBSI3U B
OpraHUYEeCKUX COEAUMHEHUSAX (KOBAJIEHTHAs M HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSI3b);



c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BbytmiepoBa 1 OOBSICHEHHS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpPMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
du3HUecKue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIAaCCOB  OPraHWYECKHX BENIECTB: QJIKAHOB, UHMKJIOAJIKAHOB, AaJKEHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJI€BOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXKHBIX 3(PHUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OEJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJIMCaXapyuioB), WUIIOCTPUPOBATh T'€HETUYECKYI0 CBSA3b MEXKIYy HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUM C HCIOJIB30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh yYMEHHUS IOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COETUHEHUM
OT KPaTHOCTHU U THUIIa KOBAJEHTHOMN CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJIOPOTHOTO CHIPhsl (HE(PTh, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MEPEpadOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeTOoJaX TIO3HaHWS —  HAONIOACHWUH, HW3MEPEHHUHM, MOJICIUPOBAHHH,
dKCIIEpUMEHTE (PeaIbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMCHHSI  INIPUMCHSITH  OCHOBHBIC  OIEpaIluu
MBICTUTEILHON JEeATeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 0000IIeHUE,
CHUCTEMAaTHU3alNIO, BBISIBJICHUE TMPUUYMHHO-CIEJCTBEHHBIX CBsI3EH —  JUIs
V3YYEHHSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C TIOHSATUSIMU W TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
s 60jiee OCO3HAHHOTO TMOHUMAaHUS CYIIHOCTH MaTepUaIbHOTO €IUHCTBA
MHpa, HCMOJb30BaTh CHUCTEMHBIC 3HAHUS TI0 OPraHUYECKONW XUMHUM IS
OOBSCHEHHS] M TIPOTHO3WPOBAHUS SIBIICHUM, UMEIONINX €CTECTBEHHO-HAYYHYIO
Hnpuponay;

c(hOPMHUPOBAHHOCTh YMEHHUMN: TMPOBOJUTH pPaCUEThl 10 XUMUYECKUM
dbopMmyslaM UM ypaBHEHUSIM XUMUYECKHUX PEaKIMM C HUCIOJIb30BaHUEM
dbu3udyecknx BenuuMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEICCTBA),
XapaKTEPU3YIOIIUX BEIIECTBA C KOJHUYECTBEHHOM CTOPOHBL: PACUYETHI IO
HaXOXJEHUI0O XHUMHUYECKOW (OpPMYJbI BEmIeCTBA IO W3BECTHBIM MAacCCOBBIM



JIOJIAIM ~ XMMHYECKUX  DJIEMEHTOB, NPOAYKTAaM  CrOpaHMs, IJIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIM3UPOBATH U
OLICHUBATh C MO3UIUN IKOJOTUYECKON 0€30MacHOCTU MOCHEICTBHS OBITOBOUN U
MIPOU3BOJACTBEHHON JICSITCIIBHOCTH YEJIOBEKa, CBSI3aHHOW C TepepabOTKOM
BEILIECTB, HCIIOJIb30BaTh IIOJYYCHHbIE 3HAHMUS JUII TPHHIATHS TPAMOTHBIX
pelieHunit npobJieM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATENHHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MOJyYeHHWEe U HM3yUYEeHHE CBONCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIVIEBOAOPOAOB pPA3JIMYHBIX KJIACCOB H
KMCJIOPOACOIECPKAUX OPTaHUYECKUX BEIIECTB, PEIICHUE DKCIIEPUMEHTAIBHBIX
3aja4 MO PACIO3HABAHUIO OPraHMYECKHUX BEILECTB) C COONIOJACHHUEM IPaBUI
0e30MmacHOro oOpallleHusi ¢ BEUIeCTBAaMH M J1aOOpaTOPHBIM 00OPYIAOBAHHUEM,
(GopMynHpoOBaTh MEJb HCCIEAOBAaHUSA, MPEACTABIATh B Pa3IU4YHON Qopme
Pe3yabTaThl SKCIEPUMEHTA, AaHAIIM3UPOBATH U OLICHUBATH UX TOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

cOOJII0AaTh MpaBUiIa SKOJOTHYECKH 1IeJIeCO00pa3HOro MOBEACHUS B OBITY
U TPYHOBOM JEATEIBHOCTM B LENAX COXPAHEHHS CBOETO 3J0pPOBbBS,
OKPYXaroIIEH MPUPOTHON CPEIbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCUYECKOTO JEHUCTBUS HA >KMBBIE OPTraHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHaAJIM3UPOBAThH 11€J1IECO00Pa3HOCTh MPUMEHEHUSI OPraHMYECKUX BEUIECTB B
IPOMBILUIEHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIIEHHSI PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH LI€JIECHANIPABICHHBIA MMOUCK
XUMUYECKON HMH(POpMalMKU B PA3IUYHbIX HMCTOYHMKAX (Hay4yHas M y4eOHO-
Hay4yHas JIUTepaTrypa, CpelicTBa MaccoBoi mHbopmaruu, MaTepHer u apyrue),
KPUTUYECKH aHATM3UPOBATh XUMUYECKYIO0 HHPOPMAIIHIO, TTIepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABJIEHHON YueOHOM 3a1auei.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHuyeckas
XUMHUS OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MaTEepPUAIbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJIEHUN NMPHUPOJbI, O MECTE U 3HAYECHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIEeYEHUN YCTONYUBOTrO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKONW M MHINEBON
0€30MacHOCTH, B Pa3BUTUHU MEAMIIMHBI, CO3JAHUHA HOBBIX MAaTEpHUajOB, HOBBIX
HMCTOYHHKOB SHEPTHUH, B 00E€CIIEUEHNH PAallMOHAIBHOIO IPUPOAOIIOIb30BaHUS, B
(GbopMHpPOBAaHMK MHUPOBO33PEHHUSI W OOIIEH KyJIbTYphl 4EJIOBEKa, a TaKkKe



AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JIOPOBBIO U MPUPOTHOU
cpene;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HaHMI, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAOIINE TOHATUS — XUMHYECKHUW DJIEMEHT, aTOM, PO aToMma,
W30TOIBI, 3JIEKTPOHHAs 0000YKa aroma, S-, P-, d-aToOMHBIC OpOWTAIH,
OCHOBHOE€ M BO30YXKXIEHHOE COCTOSIHHS aToMa, THOpHAM3aIus aTOMHBIX
opOuTaneil, MOH, MOJIEKYJIa, BaJC€HTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHb
OKHUCJICHUSI, XUMHYECKas CBsI3b (KOBaJEHTHAs, HOHHAs, MeTauInyecKas,
BOJOPOJIHAsA), KpUCTaJUIMUecKasi pemérka, XUMHUYecKash peakius, pacTBOp,
AJEKTPOIUTHI, HEDJICKTPOJUTHI, DJIEKTPOJUTUYECKAs JUCCOLUAIMS, CTEIMEHb
JUCCOIMAIIMKM, BOJOPOJHBIA TMOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEND,
TEMJI0BOM 3(PPEKT XUMUYECKOW pEeaklUHh, CKOPOCTh XHUMHYECKON peakIiuw,
XUMHUYECKOE PABHOBECHE; TECOPUM M 3aKOHBI (TEOpHUS SIECKTPOIUTUYECKOU
aucconuannu, nepuoguueckuid 3akoH .M. MenpeneeBa, 3aKOH COXpaHEHHUS
MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX
peaKIusax, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMUS,
JeXKalye B OCHOBE IMOHMMAHUS MPUYUHHOCTA U CUCTEMHOCTH XHUMHYECKUX
SIBJICHUM; COBPEMEHHbIC TNPEACTABICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJISIPHOM U HaJMOJIEKYJSIPHOM YpPOBHSIX; TMPEJCTABICHUS O
MEXaHU3Max XHUMHUYECKUX PEaKUUi, TEPMOAMHAMHUYECKUX M KUHETHUUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAaHHS, 0 XUMUYECKOM PABHOBECHH, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMS O CBOMCTBax, COCTaBe,
MOJTYyYeHUH U O€30MacHOM HCMOJb30BAHUU BAXXHEUIINX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAKTHUUECKON JEATEIHOCTH YEJIOBEKA, OOIIMX HAyYHBIX
MPUHIUAIIAX XUMAYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTePHbIC PU3HAKH TIOHSITHH,
yCTaHABJIMBaTh WX B3aMMOCBSA3b, HCIIOJIb30BAaTh COOTBETCTBYIOIINUE IOHSATHS
IIPU OTMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBpaICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS UCIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJIs
coctaBieHusi GOpMyJd BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cuctematudyeckyto HomeHkinarypy (IUPAC) wu TpuBmanbHBle Ha3BaHUS
OT/ICJIbHBIX BEIIECTB,;

c(hOPMHUPOBAHHOCTh YMEHHS OMNpEIEsATh BAJCHTHOCTh U  CTENCHBb
OKHUCJICHHS] XUMUYECKUX DJIIEMEHTOB B COCIUHEHHSIX, BUJ XUMHUYECKON CBS3H
(KoBaJIeHTHasi, UOHHAsI, METAJUIMYECKasi, BOJOPOJHAsA), TUM KPUCTAIITUYECKOU
PELIETKA KOHKPETHOIO BEILECTBA;



c(hOpPMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BHJIa XUMUYECKOM CBS3M W TUIA KPUCTALIMYECKON pPEIIETKH, OOMEHHBIA U
JOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00Pa30BaHUS KOBAJIEHTHOM CBS3H;

c(OPMUPOBAHHOCTh ~YMEHUH: KJIacCU(PUIMPOBATh: HEOPTaHUYECKUE
BEILIECTBA IO MX COCTaBY, XMMHUYECKHE PEAKLUUU IO PA3JIMYHBIM IPU3HAKAM
(uncimy M cOoCTaBy pearupyrolldx BEHIECTB, TEIUIOBOMY 3(PQEeKTy peakuuw,
U3MEHEHUIO CTENEHEH OKHUCIEHUS D3JEMEHTOB, OOPAaTUMOCTH, YYacCTHIO
KaTajau3aTopa U APYTHE); CAMOCTOSITEIBbHO BBIOMpPATh OCHOBAHMSI U KPUTEPUU
U1 KJIacCU(UKALMU U3yYaeMbIX BEUIECTB U XMMHUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI NEPUOJUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIUH;

c(OPMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB W HOHOB XWMHYECKUX DJJIEMEHTOB II€PBOrO—YETBEPTOrO IIEPUOAOB
[Tepuomnueckoir  cucrembl .M. MenngeneeBa, HCHONb3ysd  MOHATUS
«QHEPreTUYECKUE YPOBHWY, «IHEPTETUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHEIE
opOUTaNIN», «OCHOBHOE U BO30YXIEHHOE IHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U MX
coeauHeHnd no nepuoaam u rpynmnam llepmomamueckon cucremsr [ U.
MeHnpneneeBa, BaJEHTHBIE BO3MOXHOCTHM AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHMSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) 0OIIHE
XUMUYECKME CBOWCTBA BEIIECTB PpAa3JIMYHBIX  KJIACCOB, IOATBEPKIAATH
CYILLIECTBOBAHUE T'€HETUYECKOM CBSI3M MEK]Yy HEOPTaHMYECKMMH BEIIECTBAMM C
ITOMOUIBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX pPEAKLMM IOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO
OanaHca ATHUX peaKIUi; peakluii HOHHOTO OOMEHa IMyTEM COCTaBJCHUS HX
IIOJHBIX M COKPALIEHHBIX MOHHBIX YPaBHEHUW; PEaKUUW TUAPOIU3a; PEaKLUn
KOMILUIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMILJIEKCOB IIMHKA W
ATIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMHYECKUX PEAKINNA ¢ YUETOM MX DHEPreTHUYECKHX XapaKTEPUCTHK, XAPAKTEP
U3MEHEHUSI CKOPOCTHM XHMHYECKOM PEAKUHWH B 3aBUCUMOCTH OT PAa3JIUYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHs XHMHUYECKOTO pPaBHOBECHUS O]
BIIMSIHUEM BHEIIHUX Bo3aericTBui (mpunuui Jle [latense);

c(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb XHMHUUYECKUE PEaKIIHH,
JIeXKaIllke B OCHOBE NPOMBIIIICHHOTO IOJYYEHUsI CEPHOM KUCIOTHI, AMMHAKa,



oOIue Hay4HbIC MPUHIIUAIBI XUMHUYECKUX TPOU3BOJICTB; IIEIECO00Pa3HOCTh
MIPUMEHEHUST HEOPTAaHNYECKUX BEIIECCTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAaHUN O METOJIaX HAYy4YHOIO
MO3HAHUS SIBJICHUN TPUPOJbI — HAONIOACHUE, U3MEPEHUE, MOJICIHPOBAHUE,
AKCIIEPUMEHT (peajbHBId W MBICIICHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TMPUMEHATb OJTH 3HAHUS TPU  OIKCICPUMEHTAIHLHOM
UCCJICIOBAHUM BEIIECTB U JJI1 OOBSICHEHHS] XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKOU JCSATEIBHOCTU YEJIOBEKA U B TMOBCEIHEBHOM
KU3HH,

c(hOpPMHPOBAHHOCTh YMEHHS BBISBJISATH B3aMMOCBSI3b XUMHUUYCCKUX 3HAHUN
C TIOHATHSIMU U TPEACTABJICHUSIMHU JPYTHX €CTECTBEHHO-HAYUHBIX MPEIMETOB
7t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUETHI: C HCIOJB30BAHUEM
MOHATUM  «MmaccoBas JOJiA BEHIECTBA B  pPacTBOPE» U «MOJIApHAS
KOHIIGHTpAIUs»; MacChl BellecTBa WIM O00bEMa Tra3a IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCce WM 0O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ deKra peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKA3aTels
pPacTBOPOB KHUCIOT U IIEIOUYEH C U3BECTHOM CTEMEHBIO JMCCOIMAIMU; MAaCChI
(oObéMma, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIU OJHO M3 MCXOHBIX
BEIIECTB JAaHO B BHJE paCTBOpa C ONPEICIEHHOWM MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH ); JOJU BBIXOJIa
IPOJYKTA peaKIuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHUM: CAMOCTOSITEILHO TJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN  DKCIEPUMEHT (MpOBEAEHUE peakuuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAueCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ONpENICJICHUE CPElIbl PACTBOPOB BEILIECTB C MOMOIIBI0 MHAUKATOPOB, U3yUYEHHE
BJIUSHUS Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOH pPEaKIuH, pericHUuE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metamib»y u «HeMmeramne») c
coOJIfoficHueM TpaBui  Oe30macHOro  OOpalleHusi ¢  BeleCTBaMU U
nabopaTopHbIM  o0opyanoBaHuEeM, (HOPMYIUPOBATH II€JIb  HCCIEIOBAHUA,
MIPEACTABISATH B PA3IUIHON (OpME Pe3ysIbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH
U OIICHUBATh UX JIOCTOBEPHOCTD;

cOpMHUPOBAHHOCTh ~ YMEHHUH: COOMIOJATh MpaBujia  MOJIH30BAHUS
XUMUYECKON TIOCY/IO W J1TabOpaTOpPHBIM 00OpPYIOBaHHEM, OOpAIICHHS C
BEIIIECTBAMH B COOTBETCTBUH C WHCTPYKIIUSMU IO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OTBITOB, SKOJOTHUECKH IEJECO00pa3HOT0 TMOBEACHUS B OBITY U
TPYJAOBOM JIEATENLHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbs, OKpYKarouei



MPUPOJHOM Cpelbl M JIOCTHXKEHHS €€ YCTOMYMBOIO pPa3BHUTHS, OCO3HABATh
OMAaCHOCTh TOKCHMYECKOTO JEHCTBHUS HAa YKUBBIE OPraHU3Mbl OINpPEACIEHHBIX
HEOPTraHMYECKUX BEIIECTB, HOHMMAas cMbich nokazarens [TJIK;
c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH Li€JICHANIPABICHHBIA MMOUCK
XUMHUYECKON HMH(OpMalMM B Pa3lIWYHBIX HCTOYHUKAX (HaydyHas W ydeOHO-
Hay4yHas JUTepaTypa, CpeacTBa MaccoBoil mHpopmanuu, aTepHeT u npyrue),
KPUTUYECKU aHAIU3UPOBATh XUMHUYECKYI0 HH(POpMaLINIO, IepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBMM C IIOCTaBJIEHHOM yueOHON  3amaueil.



TEMATHYECKOE IINTAHUPOBAHUE
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Wroro mo paszneny 35

Paznen 3. Kuciopoacoaepsxamme opranndeckKue coenHeHust
3.1 Cruptel. DeHon 11

KapOonunbHusbie
COCMHEHUS: allbJACTHIBI U
3.2 keToHbl. KapboHoBbBIE 21
KUCIOThI. ClI0XKHbBIE
3¢upsl. XKupsl
3.3 VrieBoasl 9 1

Hroro no pasneny 41

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

41 AMUHBI. AMUHOKHCIIOTEL. 12 1
benku

Hroro no pasneny 12

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCIUHEHUS

BL&OKOMOHCKyHﬂpHHC

5.1 6

COCIMHCHUA

Hroro no pazneny 6



OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102



11 KITACC

KoaudecTBO 9acoB

HaunmenoBanmue

Ne deKkTpoHHbIe (LM (POBbLIE)
pa3/1esioB U TeM KouTtpoJbHbie IIpakTHyeckue

n/n Bcero o0pa3oBaTejbHbIe pecypchl
NMPOrpamMMbl padoThI padoTbI

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

Crpoenue aToma.
ITepuoanueckuit
3aKOH U
11 Ilepnonnueckas
' cucrema
XUMUYECKHX
snemenToB /JI. M.

MenneneeBa

Crpoenue
BEIIECTBA.

1.2
Mmuoroo6pasue

11 1

BCIICCTB

13 XUMHYECKHUE 19 1 3
peakuuu

Hroro no paszneny 39

Pa3nea 2. Heopranu4yeckasi Xumust
2.1 HewmeTtamist 31
2.2 Merannbl 23



Uroro no pazneny o4
Paznen 3. XuMus u :KU3HL

Mertonas! mozHanus

3.1 B XUMUH. XUMHAA U 9
JKU3Hb
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanuectBo yacoB
Ne o/ Tema ypoka
Bcero KonTposabHubie padoThl

[Ipeamer u 3HaYeHUE OPraHUYECKON XUMUH,

IIPEJCTAaBICHUE O MHOI000pa3uu

opraHu4eckux coenuHeHui. [loayyenue 1
npodeccuii B CaMapckoM rocyaapcTBEHHOM

MEIUIMHCKOM YHUBEPCUTETE.

DJNEeKTPOHHOE CTPOCHUE aTOMa yIiiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS). 1
BasneHTHBIE BO3MOKHOCTH aTOMa yTieposia

XuUMHUYECKas CBA3b B OPraHUUECKUX
coeuHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1
KOBAJICHTHOM CBSI3HU, CTIOCOOBI pa3phiBa CBs3EH

Teopust CTpoeHU OPraHUYECKUX COCTUHEHUI
A.M. Byrneposa

Bunsl n3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((HEKTHI B 1
MOJIEKYyJIaX OPTaHUYECKUX COeTMHEHUN



10

11

12

13

[IpencraBnenue o knaccuukanuu u
cucremarnyeckas Homenkiaatypa (IUPAC)
OpPTaHUYECKUX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHAH

Cucremaruzanusa 1 0000IIeHNE 3HAHUH 110
TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1as
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
JJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

dusznyeckue U XMuMHYECKHE CBOMCTBA aJIKaHOB

Haxoxnenue ankanoB B npupojie. CriocoOsl
MOJIy4YEHHUS U IPUMEHEHHUE aJIKaHOB

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUECKHUX CBOMCTB, CIOCOOBI
MOJIy4EHUs U TIPUMEHEHUE

Pemenue pacuéTHBIX 33729 Ha ONIPEICTICHIE
MOJICKYJISIPHOH (OPMYITBI OPTaHHIECKOTO
BEIIIECTBA [0 MACCOBBIM JOJISIM aTOMOB
9JIEMEHTOB, BXOIAIINX B €r0 COCTAB.
Cucremarusanys 1 0000IIeHNEe 3HAHUH 110
TEeMe



14

15

16

17

18

19

20

21

22

AJKEHBI: TOMOJIOTUYECKHH psifl, 001Iast
¢bopmyrna, HOMEHKIIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHasi ¥ IHC-TPAHC-U30MEPHS AJTKEHOB

Pu3znuecKre 1 XMMUYECKHE CBOMCTBA aJIKEHOB.
[IpaBuiio MapkoBHHKOBA

CriocoObl MostydeHus: ¥ IPUMEHEHHUE aJIKEHOB

[IpakTuueckas padbora Ne 1 o Teme
"[losnydyeHue aTUIIEHA U U3YyYEHHE €TI0
cBOMCTB"

Pemenue pacuéTHbIX 3aJa4 Ha OIpe/IeTICHUE
MOJIEKYJISIPHOM (OPMYJIIbl OPraHUYECKOT O
BEIIECTBA

AnKagueHsl: CONPsKEHHBIE, H30JUPOBAaHHBIE,
KyMyiupoBaHHble. OcOOeHHOCTH
JIEKTPOHHOTO CTPOEHUS

XHUMUYECKUE CBOMCTBA CONMPSIKEHHBIX JUECHOB

CrniocoObl mosTyyeHHs 1 IpUMEHEHNE
aJIKaJIMeHOB

AJKWHBI: TOMOJIOTUYECKHUM PsiJl, 001IIas
dhopmyna, HOMEHKJIATypa, DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJL,
(u3nueckue cBOCTBa



23
24

25

26

27

28

29

30

31

32

33

XUMHUYECKUE CBOMCTBA aJIKUHOB

KauecTBeHHBIE peakliy HAa TPOMHYIO CBS3b

CriocoOpl 1osTy4eHusl ¥ IPUMEHEHUE aJIKUHOB

Pemenue 3amau: paC‘léTLI 110 YpaBHCHUIO
XUMHYECKOM pe€aKnuun

CucreMarusanus 1 0000IIEHNE 3HAHUHT 110
TEME

ApeHbl: TOMOJIOTHYECKUH pAJl, 00111as
dbopmyrna, HOMEHKIAaTypa. DIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII
OeH30I1a 1 TOTyoJIa, X (U3UIECKUE CBOMCTBRA

XHUMHUYECKUE CBOKWCTBA APEHOB: PEAKLIMU
3aMeIICHUS

XUMHUECKUE CBOMCTBA apEHOB: PEAKIINU
MPUCOCTUHEHNUSI, OKUCIICHUE TOMOJIOTOB
OeH3oia

Oco0eHHOCTH XMMHUYECKHUX CBOMCTB CTUPOJIa

Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieTIeHUE
MOJIEKYJISIPHOM (OPMYJIIBI OpraHHYECKOT O
BElIECTBA

CnocoObl MOJIYYCHHUA U IPUMCHCHUC apCHOB



34

35

36

37

38

39

40

41

42

I'enernueckas cBA3b MCXKIY pa3JIndYHbIMU
KJ1acCaMu yrijiieBoaopoa0B

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakiuii. Cuctemaruzanus 1 00001eHue
3HaHUH MO TeMe

[Tpupoanstii raz. [TomytHbie HEDTAHBIE Ta3bl

KameHnHbli1 yroap 1 IpoILyKThl €T0
nepepaboTKu

Hedth 1 ciocoOs1 €€ nmepepaboTku HEPTH.
[IpumeneHne MpoyKTOB nepepaboTku HedTH

I'eneTnyeckas CBA3b MCKAY pa3JINIYHbIMU
KJlacCaMH yrjieBoaopoa0B

["anmoreHONpPONU3BOAHBIE YTIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIHH 3aMEIICHUS
rajoreHa

JlelicTBue mienoyden Ha raJIoreHIPOU3BOAHBIE.
B3aumonaelictBrue qurajgoreHajJIkKaHOB C
Mar"HueM " IIUHKOM

CucreMaruzanys 1 0000IIeHe 3HAHNUHI 110
pazneny «YTIeBOI0POIbDY



43

44

45

46

47

48

49

50

51
52

KonrponsHas pabora o teme
"YraneBonpopoast”

[TpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psii, oOmiast popmyna,
CTPOCHHE MOJICKYJI, ©30MEPHsi, HOMEHKJIATYpa,
Kiaccupukanus, GU3HIECKue CBOMCTBA

XUMHYECKHE CBOMCTBA MpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
OJHOATOMHBIX CIIMPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEpUs,
0COOEHHOCTH (U3UYECKUX U XUMUYECKHUX
CBOWCTB

MHOroaroMHble CIUPTHI: STHUICHIINKOIb U
TIIMLEPHH, UX (pU3NUeCKHe U XUMHUYECKHe
CBOMCTBA

CriocoObl MostydeHus: ¥ IpUMEHEHUe
MHOI'0aTOMHBIX CIIUPTOB

@DeHOoT: CTPOCHHUE MOJIEKYIIBI, PU3NIECKUE
cBoiicTBa. TOKCHYHOCTH (peHOIIa

Xumudeckue cBoicTBa (heHoma

CriocoOblI ostyueHust 1 IpuMeHeHne GeHona



53

54

55

56

57

58

59

60

61

62

[TpakTuyeckas pabora Ne 2. Pemenue
HKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «CIUpThI
1 (hEHOIIBI»

Cucremartuzanusa 1 0000IIeHNE 3HAHUN 110
TEME

AJBIETHABI U KETOHBI: 3JIEKTPOHHOE CTPOCHUE
KapOOHUJILHON TPYIIIBI; TOMOJIOTUYECKUE
psabl, obmias Gpopmyna, U3oMepHs U
HOMEHKJIAaTypa

AJBIeruIbl M KETOHBI: (PU3NICCKIEC CBONCTRA;
peaxkuu NprucoeInHEHUsS

PeaKI_II/II/I OKHCJICHHA U KaUCCTBCHHBIC PCAKIINU
AJIbACTUI0OB U KETOHOB

CnocoObl MOJIYYCHHS aJIbACTUOB U KECTOHOB

OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTH CTPOEHHS UX MOJIEKYJI

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (hu3nueckue cBoiicTBa

XHWMHUYECKHE CBOMCTBA MNpEaACIIbHBIX
OJHOOCHOBHBIX Kap60HOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB MypaBbHUHON KHUCIOTHI.
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT



63

64

65

66

67

68

69

70

71

OCOoOEHHOCTH CBOWCTB: HEMIPEACIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BhICIIMX KaPOOHOBBIX KHCIIOT

ITonstue o IIPOU3BOJHBIX Kap6OHOBLIX KHCJIOT

CriocoOpl 1osTyueHus: ¥ IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

CrnosxHbie 3(Upbl: TOMOJIOTUYECKUH AL,
oOmrast popmyna, U30MepHUs 1 HOMEHKIIATypa

dusznyeckre U XUMHUUYECKHE CBOMCTBA 3(1)I/IpOB

Pemenue pacu€THpIX 3a/1a4: 110 YpaBHEHHIO
XUMHUYECKOHN PEAKINH, Ha ONIPEICIICHHE
MOJIEKYJISIPHOM (OPMYJIIbl OpraHUYECKOT o
BEILECTBA

[IpakTuueckas padbora Ne 3. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeEMe
"Kap6onoBsie kucnotbl. CinoxHbIe d3QUpbI"

XKupsl: ctpoeHue, Gpu3nuecKre U XUMUYECKUE
CBO¥CTBA (THIPOIHN3)

Oco0OeHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTaTKH HEMPEJCIIbHBIX JKUPHBIX KUCIIOT.
2Kupsl B mpupoje



72

73

74

75

76

77

78

79

80

81

MpbLia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
ux moroiee gercteue. [lonstue o
cuHTeTHYecKux Moroumx cpeacteax (CMC)

I'enernueckas cBA3b YIrii€BOAOPOaAOB U
KUCJIopoaACOoACpKAINX OPraHUYCCKHUX
BCIICCTB

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX
peakuuii

CucreMarusanus 1 0000IIEHAE 3HAHUHT 110
TEME

OO6m1ast xapakTeprCTHKA YTJIEBOJIOB U
KiaccuuKalus yrieBoaoB (MOHO-, 11~ U
TIOJIMCaXapUIbl)

Monocaxapusl: pU3NUECKHE CBOMCTBA U
HaXOXKJIEHUE B IIPUPOJIE

[IpumeHeHue TIoK03bI, €€ 3HaUeHUE B
KHU3HEICATSIILHOCTH OpTraHu3Ma
Jlucaxapuabl: caxaposa, MallbT0o3a U JIAKTO3a.
Haxoxaenue B mpupoie U IpUMEHEHUE
JUCaxapuioB

[Tonucaxapupl: CTpOEHHE MAKPOMOJIEKYIL,
¢bu3nueckrue 1 XUMHUYECKHE CBONCTBA,
IIPUMEHEHNE

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX



82

83

84

85

86

87

88

89

90

Pemenue PACUYCTHBIX 3a4a4 Ha OIMPECACIICHUC
A0JIK BbIXOJa IPOAYKTA pCaKIUu OT
TCOPCTUUCCKH BO3MOIKHOI'O

CucremaTu3zanus 1 00001IeHNe 3HaHUH 11O
paszneny

KonTponbhas padota no teme
"Kucnopoacoaepkaiiiue opraHu4ecKme
coenuaeHus"

AMUHBL: KTacCU(PUKAIHS, CTPOCHUE MOJICKYIL,
obmast popmyna, U30MepHs, HOMEHKIIATypa U
¢bu3nveckne CBONCTBA

XHMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘IeCKI/IX
AMHWHOB

AHWINH: CTpPOEHUE aHWJIMHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

CrniocoObl osTyyeHHs U IpUMEHEHNE
ann(paTHUIECKUX aMHUHOB

AMMWHOKHUCIIOTBI: HOMEHKJIaTypa U U30MEpHs,
¢dbusmveckue coricta. OTaeIbHBIC
MPEICTABUTENN 0-AMHUHOKHCIIOT

XHWMHUYECKHE CBOMCTBA AMHWHOKHCJIIOT, UX
OHOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHre3 u TUApPOJIN3 MCITUA0B



91

92

93

94

95

96

97

98

99

benku Kak npupoaHbIE TOJIMMEPB]; CTPYKTYPBI
O€JIKOB

XUMHYECKHE CBOMCTBA OEIIKOB

A3oTcozepKalue reTepouuKINIeCKUX
COCAUHCHHUAX. HYKJICI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHUE U OUOJIOTHYECKas POJIb

[IpaxTuueckas padora Ne 4. Pemenue
IKCTIEPUMEHTANIBHBIX 33134 [0 TeMe
«A30TcoaeprKalire OpraHn4ecKue
COETMHEHUS

ITpakTryeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME
«Pacrnio3HaBaHWe OPraHUYECKUX COCAUHEHUN»

KonTponbhas padota no teme
"A30TCcoIeprKale OpraHu4ecKue
coequHeHus"

OCHOBHBIE TIOHITHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN U METOIbI
HX CHHTE3a —IOJIMMEpU3alus U
MOJIUKOHJIEHCAITHS

[TnacTmaccel. YTunuzamus u nepepadoTka
IlacTUKa

OnacToMepbl: HaTypalbHbIM CUHTETUYECKHE
kayuyyku. Pe3una



BosnokHa: HaTypaibHbIe, HCKYCCTBCHHBIC,
100 cuaTeTnueckue. [lomumeps! ciennanbHOTO 1
Ha3HAYCHUS

[IpakTrueckas padota Ne 6. Permenue
101 AKCIICPUMEHTAIIBHBIX 3a]1a4 110 TEME 1
«Pacro3HaBaHue m1acTMacc U BOJIOKOHY

O0600111eH1E U cUCTEMAaTU3allNs U3YYEHHOT O
102 MaTepuaia 1o reMe "BbIcCOKOMOIeKyIsIpHbIe 1
COeIUHEHUS "

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KITACC

Ne ni/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
3eMeHT. 30Tonbl

CTpOGHI/Ie QJICKTPOHHBIX 000J104Y€EK aTOMOB,
KBAaHTOBBIC YHUCJIa

Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-,
p-, d-, f-a;1eMeHTHI)

PacripesienieHne 3JIeKTPOHOB 110 ATOMHBIM
opOuTaIsim

DNeKTPOHHBIE KOH(PUTypalui aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30Y)XIEHHOM
COCTOSIHUM

DNeKTpOHHbIE KOH(UTYpaIli HOHOB.
ONEeKTPOOTPULIATENBHOCTD

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCTeMa XUMHUYECKUX dnemMeHToB [[. 1.
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHAYECKHUX 3JICMEHTOB U 00pa3yeMbIX UMHU
MIPOCTBIX M CJIOKHBIX BEIIECTB 10 TPYIIIaM U
TeproIamMm

KoauuecTBO 4acoB

Bcero

KonTpoabHbie padoThl



10

11

12

13

14

15

16

Cucremaruzanys 1 00001IEHUE 3HAHUI 10
TEME

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3b. MexmoliekysipHbie
B3aNMOJCHCTBUSI

BasieHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TE€OMETPHUUECKHM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAaB U HOMCHKJIaTypa

BemectBa MonekyasspHOToO 1
HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIBI
KPUCTAJNINYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBienue o KOJUIOUIHBIX pacTBOpax

HcTruHHBIE PaCTBOPHI: HACHIIICHHBIE U
HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObl BhIpayKeHUS! KOHIIEHTPAIUU
pacTBOpOB



17

18

19

20

21

22

23

24

Pemrenue 3aiau ¢ ucnosib30BaHUEM MOHSATUH
«MaccoBas 10J151 paCTBOPEHHOTO BEILIECTBAY,
«MoJIsipHasi KoHIeHTpanus». Uadopmarms o
BV3ax r. Camapa u npodeccusx, CBI3aHHBIX C
npeameroM «XMMU S »

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEILECTB

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

Kontponbnas padota mo temam «CTpoeHHE
atoma. [leproauueckuii 3aKOH U
[Iepuoanueckas cucremMma XUMHYECKUX
anemenToB J[.U. MenneneeBay, «CtpoeHue
BeliecTBa. MHOTooOpa3ue BEmecTB»

Krnaccudukanus XuMHUeCKUX peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMUYECKHUX PEAKIIUSIX

TennoBsie 23 (HeKTh XUMUYECKUX PEaKIUH.
TepMoxuMuueckue ypaBHEHUS

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKLII/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

CKopocTh XMMHUECKOH peakuuu, eé
3aBUCUMOCTh OT pa3IMuHbIX (PaKTOPOB.



25

26

27

28

29

30

31

32

Karanus u karanusaropsl

I'oMOreHHsbIe ¥ reTepOreHHbIE peakuu

[Ipaktrueckas padorta Ne 1 mo treme "BnusHue
pa3nuYHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOH peakiun"

OOpaTumble U HEOOPATHMBIE PEAKLIUH.
XHUMHUYECKOE PABHOBECHE

[IpakTuueckas padbora Ne 2 o reme "Bnusiaue
pa3nuyYHbIX (JaKTOPOB Ha MOJOKEHUE
XUMHUYECKOTo paBHOBecus"

Dnektponutryueckas aucconuanus. CuiabHbIe
U ciabbie IeKTponuThl. CTeneHb
JHUCCOIHAIIAN

HNonnoe npousseaenue Boabl. Cpea BOIHBIX
pactBopoB. Bogoponbiii nokaszarens (pH)
pacTBopa

I'mpoponns coneit. Peaknuu, mpoTekaromue B
pacTBOpax AJIEKTPOJIUTOB

[IpakTuueckas pabora Ne 3 o Teme
"XUMHUYECKUEe peakIuu B pacTBOpax
NEKTPOJIUTOB"



33

34

35

36
37

38

39

40

41

42

43

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
BaxHelinme OKHUCIUTEIN U BOCCTAHOBUTEIIHN

MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
OanaHca

9J'IeKTp0J'II/I3 PacTBOPOB U paCIllIaBOB BCHICCTB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Cucremaruzanus 1 00001IeHe 3HAHNUH 110
Teme "XuMuueckue peakiuu'

KonrtponbHas pabora o Teme "Xumuueckue
peakuun"

[Tonoxenne Hemerauios B [leproanyeckon
CHUCTEME XUMUYECKUX dnemMeHToB [I. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. DU3NYECKUE CBONCTBA HEMETAILIOB

ANnoTponus HeMETaUIoB (Ha IpUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA [ 'napu bl

["anmoreHsl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI
nmoTydeHus1, GU3NIECKUE U XUMUICCKHE
CBOICTBa
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l"anorenoBonopoabl. Baxknenue
KHUCJIOPOJICOACPIKAIINE COCTMHEHUSI TaJIOTEHOB

JIabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI
nosty4yeHusi rajioreHoB. [Ipumenenue
TaJIOTeHOB M UX COSIUHEHUIA

[IpakTnueckas padora Ne 4. Pemenue
HKCHEPUMEHTAIBHBIX 33a4 110 TEMe
«["anoreHb»

Kucnopon: nabopaTopHbIe ¥ POMBIIIIJIEHHBIE
CHocoObI MOTy4YeHUs, PU3NYECKUE U
xumuyeckue cporicta. O30H. [Ilpumenenue
KHCJIOPOJIa U 030HA

OKCI/I)ILI " IEPOKCUBL
Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOKJ€HUE B MPUPOJE, CIOCOOBI
MoJTydeHus, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

CepoBonopon, CyabGuabl

Kucnopoaconep:xaiiye COeIMHEHUS CEPBI.
OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI

[IpakTuueckas padbora Ne 5. Pemenue
IKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Cepa u
€€ CoeIMHEHN A
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A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
MOJTy4eHUsl, PUBHUECKUE U XUMUICCKHEC
CBOMCTBAa. AMMMAK, HUTPUJIbI

Kucnoponconep-xariue coeuHEeHUs a30Ta.
OCco0EHHOCTH CBOMCTB a30THON KHUCIIOTHI

[IpumeneHue a30Ta 1 €ro COeIMHEHUM.
A30THBIE y100OpEeHUS

docdop: HaXOKIACHUE B IPUPO/IE, CIIOCOOBI
MOJTyYCHHUSI, PU3NICCKUE K XUMHUCCKHUEC
cBoiictBa. Dochuasl u hochun

Oxkcunsl hocdopa, pochopconepxarime
kucnoTbl. Conmu pocopHOI KUCTOTHI

[Ipumenenue docdopa 1 ero coeTMHEHUH.
dochopubie ynoopeHus

[TpakTuueckas padota Ne 6 Permenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME «A3oT 1
dbocdop 1 UX COeTUHEHUS»

yFHCpO,Z[I HaxXOXJCHUC B IPUPOJL,
AJUIOTPOITHBIC MOI[I/I(I)I/IKaI_II/II/I; (1)I/I3I/IquKI/IC n
XHMHYECKHE CBOMCTBA IMPUMCECHCHUEC

Oxcun yriepoaa(ll), oxcua yriepoma(1V),
YrOJbHAS KUCIIOTA U €€ CONU

Pemenue 3aa4 pa3jInIHbIX TUIIOB
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Kpemuuii: Haxox1eHUE B MPUPOJIE, CIIOCOOBI
IMMOJIy4CHM, CI)I/ISI/I‘IGCKI/IC U XUMHWYCCKUC
CBOICTBA

Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA,
CHJIHKATBI

[IpuMeHeHne KpEMHUS U €70 COCIMHEHUM.
Creki10, €ro nojiyueHue, BUIbI CTEKIIA

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

CucreMatusanus 1 0000IIEHNE 3HAHUH 110
TeMe "Hemeraminr"

KonrtponsHas padorta no reme "Hemerasisr"

AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI,
KOppEeKIHsI OINO0K

[Tonoxenue meraiuios B Ilepuoanyeckoit
CHCTEME XMMHYECKHX AJICMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JIOYEK aTOMOB METAJIJIOB

O6mue ¢puznyecKkue CBOMCTBa METAIIIOB.
[TpuMeHeHHEe METaIOB B OBITY U TEXHHKE

CraBbl METAILIIOB. KOppO3I/I$I MCETAJJIOB

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB
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DNEKTPOXUMHUYECKUN Psiji HAPSHKEHUI
MeTauioB. O0Iue criocoOb! MOTydeHUs
METAJUIOB

O6mas xapakreprucTuka MeTaiioB |A-rpymmsl
[Teproandeckoii CHCTEMBI XUMHUYECKUX
anemMeHTOB. Harpuii n kanmii: nony4yeHue,
(du3nUYeCcCKre U XUMUYIECKUE CBOKCTBRA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U X
COETUHEHUN

O6mas xapakrepuctuka metamion [A-
rpynmnsl [leproandeckoi CuCTeMbI
XUMHUYECKHUX YJIEMEHTOB. MarHuii ¥ Kajablui:
noJiydeHue, PU3nYecKue 1 XUMHUIECKHe
CBOKWCTBA, IPUMEHEHUE MTPOCTHIX BEUIECTB U UX
COEJIMHEHU I

JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AnroMuHuU: ony4yeHue, Gusndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

AMdoTepHbIe CBOMCTBA OKCHUIA M THIPOKCHIA
ATIOMUHUS, THIPOKCOKOMIUIEKCHI aJTFOMUHHS,
UX IPUMEHEHUE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

[TpakTrueckas padota Ne 7. Permenue
OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC
«MerTaisl IIaBHBIX MOATPYIII
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OO01mmas xapakTepucTUKa METaNIOB TTOOOYHBIX
noarpynn (b-rpynn) I[lepuoauueckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB

dusnyeckne ¥ XMMHUUIECKHE CBOMCTBA XpoMa u
€ro CO@,Z[I/IHGHPlﬁ, HX IIPUMCHCHUC

Baxwnerime coeMHEHUs Maprasiia.
[TepmanranaT kajusi, €ro OKUCIUTEIbHBIE
CBOMCTBA

duznyeckue 1 XMMHUUYECKHE CBOMCTBA JKeae3a
M €0 COCTMHEHUM. HonyquI/Ie U IIPUMCHCHUC
CIIITaBOB KCJIC3a

dusznueckre 1 XUMUYECKHUE CBOUCTBA MEIU U
€€ COeIMHEHN, UX IPUMEHEHUE

duznyeckre 1 XUMUYECKUE CBOMCTBA [IUHKA U
€ro COCIMHEHUN, UX IPUMEHEHUE.
' ApOKCOKOMILIEKCHI IMHKA

[IpakTuueckas padbora Ne 8. Pemenue
AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeEMe
«MeTtanibl MOOOYHBIX MTOATPYIII»

Pemenue 3amaq Pa3JINIHbIX TUIIOB

O06006111eHre U cCTeMaTU3allks H3YYEHHOTO
Marepuaia no reme "Metamib"
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Kontposbnas padota mo teme "Mertaibr"

AHanu3 pe3yiabTaToB KOHTPOJIBHOU PabOTHI,
KOPPEKIHs OINO0K

Pone xumuu B o0ecrieueHun YCTOfIQHBOFO
Pa3BUTHA YCIIOBCUCCTBA. ITonsatue o HAay4YHBIX
METOAaX UCCICAOBAaHHA BCILICCTB

Hay4nble npuHIKIIBEI OpraHu3annuu
XUMHYECKOTO ITPOU3BOACTBA. IIpoMBIIIIIEHHBIE
CIOCOOBI OTY4YEHUs BaXKHEHIIINX BEIIECTB

XUMHUECKOE 3arpsi3sHEHUE OKPYKaroen
CpEeJIbl U €ro MOCIEICTBUS

XuMmusl ¥ 37J0pOBbe YeoBeka. JIekapcTBeHHbIE
cpencTaa

Xumug niy. Poab xumun B o0ecrieueHnn
MMUILEBON OE30IIaCHOCTH

KocMmeTrnueckue u naproMepHbIe CpeacTBa.
BritoBasg xumng

X¥MHS B CTpOUTENBCTBE. BakHelmue

CTPOUTEIIBLHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl



101 XUMUA B CEIBCKOM X03siicTBE. OpraHnyeckue
Y MUHEpaJIbHBIC yI0OpPCHUS

Cucremaruzanys 1 00001IEHUE 3HAHUMT 10O
102 1
TEME

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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