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Pabouas nporpamMma cpeaHero o01ero oopa3oBaHus M0 XUMUHU
(6a30BBIi ypoBeHB) cocTaBiieHa HAa ocHOBe DeepaabHOro 3aK0Ha OT
29.12.2012 Ne 273-®3 «OG o6paszoaruu B Poccniickoit dexeparmm»’,
TpeOGoBanwmii kK pe3yabTaTaM OCBOSHHUS OCHOBHOH 00pa30BaTeILHOM
MPOrPaMMBI CPETHETO OOIIEro 00pa30BaHus, MPEICTABICHHBIX B
®denepaTbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTE
cpeHero ofero o6pasoBaHms’, ¢ yuéToM «KOHIEIIHH IIPeroiaBaHis
y4eOHOTo npeaMera «XUMHUs» B 00pa30BaTeIIbHBIX OPraHU3aIUsIX
Poccuiickoii @enepannu, peaau3yomuX OCHOBHBIE
06111606pa30BaTEIBHBIC TTPOrPAMMBD)° ¥ OCHOBHBIX TONOKCHH
TIPOrPaMMBI BOCTIATAHHS .

IHHOACHUTEJIBHASA 3AIINCKA

OcHOBY MOAX0JIOB K pa3pabotke paboueii nporpammbl COO 1o xu-
MUH, K ONpeAeIeHNI0 00IIel cTpaTern o0ydeHusl, BOCOUTAaHUs U pa3-
BUTHSI 00yYalONIMXCS CPEICTBAMH YYEOHOTO TNpeaMeTa «XHUMUs» Ui
10—11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIJIM KOHIIENTYaJlbHEIE TIO-
noxkenust ®I'OC COO o B3auM0O0OOYCIIOBJICHHOCTH LIEJICH, COJIEPIKAHUS,
pe3ysbTaToB 00yYeHHsI M TPeOOBaHHMI K YPOBHIO ITOJIOTOBKH BBITYCK-
HHKOB.

B cooTBeTCTBUMU C JaHHBIMU IOJIOKEHUSIMHU TpUMEpHas pabouas
nporpamma COQO (0a30BBII YpOBEHB): YCTaHABIHMBaeT 00S3aTENbHOE
(MVHBapHaHTHOE) MPEJIMETHOE COJIep)KaHHe, ONpPEeeIseT KOJNUYeCTBEH-
HBIC U KQYECTBCHHBIC €0 XapaKTCPUCTUKN HAa KAKIAOM ITallC U3YyUCHUSA
NpeaMeTa, IPEAyCMaTPUBAET PUHIUIIBI CTPYKTYPUPOBAHUSA COEpKa-
HHS W paclpelejeHus ero 1o Kjiaccam, OCHOBHBIM pa3jeiiaM U TeMaM

! ®enepanbusiit 3akon ot 29.12.2012 Ne 273-®3 (pen. ot 16.04.2022) «O6 obpaso-
BaHuu B Poccuiickoii @enepannm.

[Tpuka3 MuHoOpHayku Poccun ot 17.05.2012 Ne 413 «O06 yrBepxaeHuu deme-
pasbHOTO TOCYJapCTBEHHOTO 00pa30BaTeNbHOrO CTaHIApTa CpeiHero obIero 00-
pa3oBaHUs»

«KoHuenuus mpernogaBanus y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTeNIbHBIX
opranm3anusax Poccmiickoit denepanu, peann3yomux OCHOBHBIE 00meo0pa3oBa-
TeJIbHBIE TIPOrpaMMbl» (yTB. pemenneM Kosternn Munmnpocsemenust Poccun, mpo-
Tokoa ot 03.12.2019 Ne ITK-48H).

[TpumepHas mporpamMma BocTiUTaHKs (0100peHa pemeHneM (erepaabHOro yIeOHo-
METOANYECKOT0 00beTUHEeHNs o 00ueMy oOpa3oBaHuio, mpoTokon ot 02.06.2020
Ne 2/20).



Kypca; 1aéT MpUMepHOe pacrpeesicHne ydeOHbIX YacoB MO TeMaTHye-
CKUM pa3lenaM, PeKOMEHIYeT MPUMEpPHYIO MOCIEA0BaTeIbHOCTh H3Y-
YEeHHUsS! OTHENBHBIX TEM Kypca € YYETOM MEKIpPEAMETHBIX W BHYTPHU
IpPEJIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO Mpoliecca, BO3PACTHBIX OCO-
6ennocreii ygammxcs 10—11 kmaccoB; 7aét MeTOINYECKYIO0 HHTEPIIpE-
TAIUIO 1eJied M3y4eHHs MpeIMeTa Ha ypOBHE: COBPEMEHHBIX MPHOPHU-
TETOB B CHCTEME CPEIHEro 00mero oopa3oBaHus, COAepKaTeIbHOM Xa-
PaKTEPUCTUKY TUIAHWPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOI 0Opa-
30BaTeIbHON MPOTPaMMBl CpeAHEro odmero oOpa3oBaHUsl (JIMYHOCT-
HBIX, METalpeJMETHHIX, NpPEAMETHBIX), OCHOBHBIX BHIOB Yy4ueOHO-
TIO3HABATENIFHOM JESTENIbHOCTH YYEHHKA I0 OCBOCHHUIO COJNEpP)KaHHS
npenmera. [lo BceM Ha3BaHHBIM TMO3WIHSIM B Tporpamme coOIoieHa
MpeeMCTBeHHOCTh ¢ [IpumepHoii paboueit mporpaMMoii OCHOBHOT'O 00-
mero oOpa3oBaHusa Mo xuMmuH (s 8—9 KiaccoB 00pa3zoBaTENBHBIX
OpraHm3aIiuii, 6a30BbIil yPOBEHS)".

JaHHas mporpamma SBISIETCSl OPUCHTHUPOM ISl COCTaBIIeHHs pabo-
YuX MpOrpamM, aBTOPBl KOTOPBIX MOTYT IPEIJIOKUTH CBOM MOAXOH K
CTPYKTYPHUPOBAHHIO M TIOCIIEIOBATEIBHOCTH U3Y4YEHHs YIeOHOTO MaTe-
puana, a Takxke CBOE BHJCHHE OTHOCUTEIBHO BO3MOXKHOCTH BbIOOpA
BapHaTHBHOf/'I COCTaBJ’DHOHIeI\/'I COACPpKaHUA NpeAMETA TOIIOJIHUTCIIBHO K
00s13aTepHON (MHBAPHAHTHOW) YaCTH €T0 CONEPIKaHusI.

OBHIAS XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA
«XHUMMUSD»

XuMudeckoe oOpa3oBaHHE, MOJYyYaeMOE€ BBIITYCKHHKAMH CpelI-Hel
IIKOJIBI, SBISIETCS HEOTHEMIIEMOW HYacThio MX oOpazoBaHHOCTH. OHO
CIIY’)KUT 3aBEpIIAIOIIAM 3TarloM pealu3alii Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YpOBHE KIIOYEBBIX IICHHOCTEH, MPUCYIIMX IEIOCTHOM
CHUCTEME XUMHUYECKOTO 00pa3oBaHUs. JTHU IIEHHOCTH KacaloTCs MO3Ha-
HUS 3aKOHOB MPHUPOJbI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U 0OIIEH
KyJIbTYPHI YEJIOBEKa, a TAK)KE 3KOJOTUIECKH 0OOCHOBAHHOTO OTHOIIIE-
HUS K CBOEMY 3JIOPOBBIO W MPUPOAHON cpeie. Peanusyercs xumude-
cKkoe oOpa3oBaHHE ydalllMXCs CPEIHEH IIKOJBI CPeACTBAMH YYEOHOTO
npenMera «XHuMHS», COJEPKaHUE U TOCTPOSHUE KOTOPOrO OIpe/ere-
HBI B IIpOrpamMMe ¢ y4€ToM CrelupUKU HAYKH XUMUH, e€ 3HAUYCHUsS B
MMO3HAHUH TIPUPOJABI U B MAaTEPHUAIBHOMN XU3HM OOIIECTBA, a TaKXKe C
y4€ToM 00IIuX IIeNiel U MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE

[IpumepHas paboyas mporpamMma OCHOBHOTO 00mIero oOpa3oBaHUs 1Mo XUMHHU (0Oa-
30BBI ypoBeHB) (i1 8—9 kimaccoB oOpa3oBaTelbHBIX OpraHu3almii) (omo0peHa
peteHneM ¢peneparbHOro yaeOHO-METOIUUECKOTO 00BEIMHEHHS 110 00IIeMy 00pa-
30BaHuUI0, Mpotokoi 3/21 or 27.09.2021).



COCTOSIHHEC CHCTEMBI CpefaHero oomero oOpaszoBanmsi B Poccuiickoi
Oenepanun. Tak, Hanpumep, Ipu GOPMHUPOBAHUU COJCPKAHUS MPE-
MeTa «XHUMHUS» YUTEHBI CIEYIONINE MOJOXKEeHUs O ClennpuKe 1 3Ha-
YEHUH HAyKW XUMUU:

XuMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIPaeT 0coOyro
POJb B COBPEMEHHOM LIMBWIIM3ALMH, B CO3aHUM HOBOM 0a3bl Mare-
puanbHOM KynpTypbl. OHa BHOCHUT CBOH BKJan B (hopMHpOBaHUE pa-
[MOHAJIBHOTO HAyYHOT'O MBIIUICHHA, B CO3/JaHUE LIEIOCTHOTO Tpea-
CTaBJieHHs1 00 OKPYXAloIeM MUpPE KaK O eIWHCTBE NMPUPOJBI U Ye-
JIOBEKa, KOTOpoe (hOpMHUpYETCsl B XUMHUH Ha OCHOBE MOHUMaHHS Be-
IIECTBEHHOT'O COCTaBa OKPY’KAOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI-
31 MEXJy CTPOCHHEM BELIECTB, X CBOMCTBAMH M BO3MOKHBIMU 00-
JIACTSIMH NTPUMEHEHUSI.

TecHO B3aMMOAEHCTBYS C JPYTHMMH €CTECTBEHHBIMHM HayKaMH, XUMHS
CTaja HEOThEMJIEMOIl YacTbI0O MUPOBOU KYyJBTYPbI, HEOOXOAWMBIM
YCIIOBUEM YCIICHIIHOTO TPYAa W KM3HM KaXKIOro WieHa oOIIecTBa.
CoBpeMeHHast XUMHS KaK HayKa CcO3MJIaTeNlbHasl, KaK HayKa BBICOKHX
TEXHOJIOTMH HaIlpaBjeHA HA PeLICHHE II00aNbHBIX MPoOIeM YCTOM-
YUBOTO pPa3BUTHs 4YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOM,
MUIIICBOM, 3KOJIOTHYSCKOM OE30IMaCHOCTH U OXPaHbI 3/I0POBbSL.

B cootBerctBum ¢ o6ummu nensiMu 1 npuHiunamu COO copepixa-
Hue npeameta «Xumus» (10—11 kmaccrl, 0a30BbIi YpOBEHb N3yUSHUS)
OPHEHTHUPOBAHO MPEHMYILECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
00ydJaronmxcs, He00X0AUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIFOYEHHS B JKU3Hb COLMYMA, IPOJOIDKEHUS
00pa3oBaHUsl B PA3IUUHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEJCTBEHHO
C XUMHUEM.

CocTaBIAOLIMMY IIpeaMeTa «XUMHS» SBISIOTCS 0a30BbIe KypChl —
«Opranndeckas xumus»» 1 «OO0IIass 1 HEOPTaHUUECKasi XUMHS», OCHOB-
HBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM
HAyK{: CHUCTE€Ma 3HaHUH 110 HEOPraHWYECKOW XMMHUHU (C BKIIOUECHHEM
3HaHUH U3 OOIIed XMMHMH) M OpraHudeckor xumuu. PopmupoBaHHE
JAHHOW CHCTEMBI 3HAHWW NPU U3yYEHUH NpeAMeTa 00ecredrnBaeT BO3-
MOKHOCTb PacCMOTPEHHSI BCEr0 MHOrooOpas3us BELIECTB Ha OCHOBE
O0IINX MOHATHA, 3aKOHOB U TEOPUH XUMHUHU.

Crpyktypa conepxaHust KypcoB — «Opranmueckas XUMHUS» U
«O0mIas 1 HeopraHuveckas XUMHsS» cOpPMHpPOBaHA B IporpamMMe Ha
OCHOBE CHCTEMHOTIO ITOJIX0/1a K U3Y4YEeHHUI0 yuyeOHOro MaTepraia u o0y-
CJIOBJIEHAa MCTOPUYECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHHI Ha Ompeze-
JIEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce OPraHMYECKONH XUMUU
BEIIECTBA PAcCCMaTPUBAIOTCA HA YPOBHE KJIACCUYECKON TEOPUHU CTpOE-



HUSl OPTaHWYECKUX COEAMHEHUH, a TaKkKe Ha ypOBHE CTEPEOXMMHYE-
CKHUX U DJICKTPOHHBIX IPEJICTABICHUN O CTpOCHUM BellecTB. CBeaeHUS
00 M3y4aeMbIX B Kypce BEIIeCTBaxX JAIOTCS B PAa3BHTUU — OT YIJICBO-
JIOPOJIOB IO CIOXHBIX OMOJOTHYECKH aKTUBHBIX COeAMHEHWH. B kypce
OpPTaHUYECKOW XMMUU TIOJTy4aloT pa3BUTHE C(POPMHUPOBAHHBIE B OCHOB-
HOM WIKOJIE TEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCHU(PUKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB Be-
IIECTB OT UX CTPOEHUS, O XUMUIECKON PEeaKIIny.

[Tox HOBBIM YTJIOM 3peHUsS B NpeaMeTe «XHuMHUs» 0a30BOT0 YPOBHS
paccMaTpUBaEeTCsl U3yUYCHHBI B OCHOBHOM IIKOJIE TEOPETHUECKUN Ma-
Tepual u (aKTOJIOTUYECKHE CBEICHHS O BEIIECTBAX WU XUMHUYECKON pe-
akuuu. Tak, B 4acTHOCTH, B Kypce «OO0IIas ¥ HeopraHuieckasi XUMUsD»
yyaluMes MpeloCTaBIsSeTCs] BO3MOXKHOCTh OCO3HATh 3HAYEHHE MEepPHO-
JUYECKOTO 3aKOHA C OOIIETeOPETUIECKHX W METOJIOJIOTHIECKHUX TMO3H-
1UH, TIy0)Ke TOHATh UCTOPHYECKOe M3MEHEeHHe (YHKIHUH 3TOrO 3aKOo-
Ha — OT 0000IIaoIIEH 10 O0BACHSIONICH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaKHECHIIIMX BEIIECTBaX, MX COCTaBe,
CTPOCHHH, CBOWCTBAX W NMPUMEHEHHH, a TAKKE O XMMHUYECKUX PEeaKIlu-
AX, UX CYITHOCTHU U 3aKOHOMEPHOCTAX NPOTCKAHUA JONOJHACTCA B Kyp-
cax 10 u 11 KIaccoB PIEMEHTaMH COJICPIKAHISI, UMEIOIIUMHU KYJIbTYpPO-
JMOTUYECKUIA W TPUKIATHONW XapaKTep. DTH 3HAHHS CIIOCOOCTBYIOT TO-
HUMaHHUIO B3aUMOCBS3U XUMHUHU C JIPYTHMH HayKaMmH, PacKphIBAIOT e
pOJIb B HO3HABATENBHOMN M MPAKTUYECKON JIEITENILHOCTH YEJIOBEKA, CIO-
COOCTBYIOT BOCIIMTAHUIO YBaXKEHUS K IPOIIECCY TBOpYECTBA B 00IaCTH
TEOPUHU ¥ TIPAKTHYECKUX MPHUIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUCHTUPOBATLCA B O6IlIeCTBeHHO 1 JINYHOCTHO 3HAYUMbIX npo6neMax,
CBSI3aHHBIX C XUMHEH, KPUTUIECKH OCMBICITHBATH HH(POPMAIIUIO U MIPH-
MEHATh €€ /ISl TIOTIOJIHEHUS] 3HAHWH, PENICHUs WHTEIIEKTYalbHBIX H
9KCIIEPUMEHTAIbHBIX MCCIIEe0BATeIbCKUX 3a7ad. B 1ienom conepxanue
y4e0HOro npeaMera «XUMUsS» JaHHOTO YPOBHS M3yYEHHUS OPHUEHTHUPO-
BaHO Ha (OPMHUPOBAHHE y yUAIIUXCS MUPOBO33PEHUECKON OCHOBBI IS
MOHUMaHUs QUIOCOPCKUX WACH, TAKMX KaK: MaTepPUAIbHOE €IUHCTBO
HEOPTaHWYECKOTO M OPraHHYeCKOro MHpa, 0OYCIOBICHHOCTH CBOMCTB
BEILIECTB UX COCTABOM M CTPOEHHUEM, IMO3HABAEMOCTH MPUPOIHBIX SIBIIE-
HUN NyTEM HKCHEPUMEHTa U PELICHUS MPOTUBOPEUUM MEXAY HOBBIMU
q)aKTaMI/I " TCOPETUYCCKUMU NIPEATIOCBIIIKAMU, OCO3HAHUE POJIM XUMUU B
PEIIEHUH KOJOIMYECKHUX MPOOJIEM, a TaKXKe MPOOJIEM COSPEIKEHHUS SHEP-
TETUYECKUX PECYPCOB, CHIPbS, CO3aHMS HOBBIX TEXHOJOTUN U MaTEpH-
aJoB.

B mnane peui€HuA 3aJa4d BOCHUTAHUA, PA3BUTHUA U COLMATIM3ANN
00yJaroNMXCsl MPUHSATHIC MPOrPaMMON TOXOABI K OINPEACICHUI0 CO-



Jiep KaHusl U TIOCTPOCHHUSI TIPEJIMETa MPeyCMaTPUBAIOT (OPMHPOBAHKE
Yy yYaluxcs YHUBEPCAIBHBIX YYCOHBIX NEHUCTBUM, UMEIONMX 0a30BOC
3HAYCHUE JUIS PA3IMYHBIX BUJOB JICSITEIBHOCTHU: PEIICHUS NpoOieMm,
TTOMCKA, aHalin3a U 00paboTKH WH(MOPMAIH, HEOOXOMIUMBIX IS TPH-
OOpEeTeHHs OTBITA MPAKTUYCCKOW M UCCIIEIOBATEILCKON JIEATEILHOCTH,
3aHUMAIOIICH BaKHOE MECTO B MIO3HAHUU XUMUH.

HEJIM U 3AJJAYHU YYEBHOI'O IPEJIMETA «XUMMAA»

B npakTtuke npenonaBaHus XUMUU Kak B OCHOBHOM, Tak U B cpeiHel
LIKOJE, IPU ONPEIETICHUN COAEPKATEIbHON XapaKTEPUCTHKHU LieJeh
M3Y4YEHUs NpeaMeTa HalpaBJIE€HUEM IEPBOCTEIIEHHON 3HAUUMOCTH Tpa-
JUIAOHHO MPHU3HAETCS (HOPMHUPOBAHME OCHOB XMMHYECKOW HAYKH Kak
00JacTh COBpPEMEHHOTO €CTECTBO3HAHUS, MMPAKTHIECKOHN NEATEIbEHOCTH
YeJIOBEKa U KaK OJHOr0 U3 KOMIIOHEHTOB MUPOBOU KynbTyphl. C MeTO-
JMYECKON TOUKHM 3pEHMSI TaKOM MOAXOJ K ONPENENICHUIO LIeJIe u3yde-
HUA IPEAMCTA ABJIACTCA BIIOJIHE OlIpaBAaHHBIM.

CornacHoO AAaHHOM TOYKE 3pEHMsI T[JIaBHBIMH LEJISAMH H3YYEHUS
npenMeTa « XUMHsD B CpEIHEH MIKoJe Ha 0a30BOM YPOBHE SIBJISIOTCS:

(dbopMHpOBaHNE CHCTEMbl XMMHUYECKUX 3HAHWHU Kak BaKHEWIIeH co-

CTaBJISIFOLLECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTO-

PO NexaT KJIFOUeBbIe TOHATHS, (QYHIAMEHTAIbHBIE 3aKOHBI M TE€O-

pun XMMHUH, OCBOCHHUE A3bIKa HAYKHU, YCBOCHUC U ITOHMMAHUEC CYIII-

HOCTH JIOCTYIHBIX OOOOIIEHHMI MHPOBO33PEHUYECKOTO XapakTepa,

03HAKOMJICHUE C UCTOPHUEH UX Pa3BUTHUS U CTAHOBIICHUS;

(hopMHUpPOBaHUE U PA3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX IO-
3HAHUS BEIIECTB U XUMHUCCKUX PEAKIIMH, HEOOXOIUMBIX IS MPH-
oOpeTeHnsT YMEHUI OpUEHTHPOBATHCA B MHPE BEIIECTB U XUMUYE-

CKHX SIBJICHUH, UMEIOIIHNX MECTO B IPUPOJE, B IPAKTUUECKON U MO-

BCCIHECBHOM KHU3HH;

pa3BUTHE YMEHHUU M CIIOCOOOB NIEATEIBHOCTH, CBI3aHHBIX C HAOIOIEe-

HUEM M OOBSICHEHMEM XMMHYECKOTO SKCHEPUMEHTa, COO0ACHUEM

mpaBui 6€30MMacHOTO OOPAIICHISI C BEIIECTBAMH.

Hapsimy ¢ »TuM coneprxaTenbHas XapaKTEpPHCTHKA Leled u 3ajad
M3y4eHUs MpeMeTa B IpOrpaMMe YTOYHEHA M CKOPPEKTUPOBAHA B CO-
OTBETCTBHU C HOBBIMHU IIPHOPHUTETAMH B CHCTEME OOIIETO CPETHEro 00-
pazoBanmsi. CerogHsl B IPEMOJaBaHUN XUMUHU B OOJIBIICH CTEIIEHU OT-
naércsl MpearovYTeHUE NMPAKTUIECKOH KOMIIOHEHTE COAep KaHus o0yde-
HUS, OPUEHTHPOBAHHOW Ha MOJTOTOBKY BBITYCKHHMKA IIKOJIBI, BIAACHO-
ero He HabopoM 3HaHWHU, a PYHKITMOHAIIEHON IPaMOTHOCTBIO, TO €CTh
croco0aMu U YMEHUSIMH aKTHBHOTO IOJIyYeHHs 3HAHUN W IPUMEHEHUS
UX B peaJIbHOM KHU3HU JUIsl PEIICHUS TPAaKTUYECKHX 3a/1a4.



B aT10# CcBsI3M npu u3ydeHUHU IpeameTa «XUMUS» JOMUHUPYIOIIEe
3HAUYCHHE MPUOOPETAIOT TaKKE IENIU U 3a/1a4H, KaK:

ajanTanus oOydJaromuxcs K YCIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS
Mupa, GopMUPOBaHNE WHTEIUIEKTYAIBHO PAa3BUTOW JIMYHOCTH, TOTO-
BOH K CaM0O00Opa30BaHHIO, COTPYIHHUYECTBY, CAMOCTOSTEIHHOMY
MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HCHHBIX CHTYa-
LIUSX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

¢opMupoBaHHE y OOYYarOIIUXCSl KIIFOYEBBIX HABBIKOB (KITFOYEBBIX

KOMIIECTCHIIUI ), UMEIOIIMX YHUBEPCAIBHOE 3HAUCHHUE I Pas3iind-

HBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MPOOJIeM, TOUCKA, aHAIHM3a U

00paboTKN MHGOPMAIMH, HEOOXOANMBIX IS MPUOOPETEHUS OIBITA

JESATSIILHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IO3HAHUU XH-

MUH, a TAKXKe JJIs OLICHKH C TMO3UIUN SKOJIOTUYCCKON 0€30MacHOCTH

XapaKkTepa BIHSHUS BEIIECTB M XMMHYECKHX TPOIIECCOB Ha Opra-

HU3M YeJIOBEeKa U MPUPOIHYIO CPENIY;

Pa3BUTUC TTO3HABATCIIBHBIX HMHTCPECCOB, MHTCIIICKTYAJIbHBIX W TBOpPYC-
CKUX CIOCOOHOCTEH OOYYarOUIUXCs: CIIOCOOHOCTH CaMOCTOSTEIILHO
mproOpeTaTh HOBBIE 3HAHUS TI0 XMMHUHU B COOTBETCTBHH C JKU3HEHHBI-
MU HOTpC6HOCT5[MI/I, HCIOJIB30BAaTh COBPEMCHHBIC I/IH(I)OpMaHI/IOHHLIC
TEXHOJIOTHH JJIsl TIONCKA M aHaji3a y4eOHOH W HaydHO-TIOMYJISIpHOM
WHPOPMALIUN XUMAYECKOTO CONIEPIKAHMS;

(hopMUpOBaHUE U Pa3BUTHE Y OOYUAIONINXCS ACCOIMATHBHOTO U JIOTH-
YeCKOTO MBIIIUICHHUS], HA0MI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHO-
CTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, NIPH TIAHUPO-
BaHWU ¥ MIPOBEJICHUHN XUMIUECKOTO SKCIIEPHMEHTA;

BOCIIUTaHUE Yy oOOydaromuxcsi yOeKJEHHOCTH B TyMaHUCTUYECKOM
HaTPaBJICHHOCTH XUMHUH, e€ BAKHOW POJIM B PEIICHUH TIIOOATBHBIX
Mpo0JIeM PaIMOHAIBHOTO MTPUPOJIOTIONH30BAHHUS, TTOTIOTHEHUS SHEP-
FEeTHYECKUX PECYpPCOB U COXPAHEHUS MPUPOJIHOTO PABHOBECHS; OCO-
3HAHUS HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHHUS K MPHUPOJIE U CBOE-
MY 37I0POBbBIO, a TaKXKe MPUOOPETEHHS OIBITA HCIIONB30BAHUS TIOITY-
YEHHBIX 3HAHWW JUISl IPUHITHS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBA3AaHHBIX C XUMHWYECCKNMHU ABJIICHUAMU.

Lenu u 3amaun u3ydeHUs NpeaMera «XUMHUsSy MOIYyYWIA TOIpo0-
HYH0 METOJUYECKYIO0 MHTEPIIPETALMIO B pasjeie nporpammbl «llnaHu-
pyeMbIe pe3ysbTaThl OCBOSHUS MpeaMeTay, Ojiaromapsi ueMy odecrede-
HO 4ETKOE Mpe€aACTaBJICHNUE O TOM, KaKUC€ 3HAHUA U YMCHUA UMCIOT IIpA-
MO€ OTHOIICHHE K peaau3aliii KOHKPETHOH I1eITH.



MECTO YYEBHOI'O IPEJIMETA «XUMMU51» B YYEBHOM
IIJTAHE

B cucreme cpemnero obmiero oopazoBaHus «XUMU», U3ydaeMasi Ha
0a30BOM YypOBHE, NMPU3HaHA 00s3aTEeIbHBIM YUCOHBIM IIPEIMETOM, BXO-
JSIIMM B COCTaB MpeIMeTHON obyactu «EcTecTBeHHbIE HayKn». Yueo-
HBIM IIJIAaHOM Ha e€ m3ydeHne oTBeneHo 70 yueOHBIX 4acoB, o 1 gacy B
Henemo B 10 u 11 kmaccax coOOoTBETCTBEHHO. B TemaTuueckoM muiaHu-
pOBaHMU yKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE PEKOMEHIYETCS
JUT peayu3allii aBTOPCKUX TOJXOAOB TIO KCIIOJNB30BAaHUIO Pa3HOOO-
pasHBIX (OpM OpraHu3aIuy yaeOHOTo MpoIecca.

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
HPEIMETA «XUMMUSA»

®I'OC ycraHnaBiavBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS 00Y-
YArOIIMMUCS TPOrpaMM CPEIIHEro 00Iero oOpa3oBaHus (JIMUYHOCTHBIM,
METamnpeMETHBIM M TpeaMeTHbIM). HaydHo-MeToaudeckoi OCHOBOWM
U pa3pabOTKU TUIAHUPYEMBIX PE3yJbTATOB OCBOCHHUS IMPOrpaMM
CpeaHero oOIIero 00pa3oBaHUS SBISCTCS CHCTEMHO-ACITEIbHOCTHBIN
MOJTXO/I.

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYK-
Type JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS HpeaMeTa «XHUMHUsSD» Ha
YPOBHE CpeIHEro oOmiero oOpa3oBaHHUs BBIACICHBI CICAYIOIIUE CO-
CTaBJISIOIIHNE:

OCO3HaHUE OOYYAIOIIUMHUCSH POCCHHUCKON TPaKTAHCKON WIIEHTHIHO-
CTH — TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSITEIILHOCTH U CaMo-
OTIpeICTICHUIO;

HaJIMYUE MOTHBAIIMH K 00YYEHUIO;

LIeJIeHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha
OCHOBE KJTFOUEBBIX IIEHHOCTEH M MCTOPHYCCKUX Tpaauluid 0a30BOU
HayK{d XUMUU;

TOTOBHOCTB U CIIOCOOHOCTH O0YYarOIINXCS PYKOBOJICTBOBAThHCS B CBOEH
JEATEITHFHOCTA IEHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMH, TPUCYIITHMH
IIETTIOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHNs;

HaJIMYUE TPABOCO3HAHUS AKOJIOTUYECKOW KYIBTYPHl M CIIOCOOHOCTH
CTaBUTh I1EJTU ¥ CTPOUTH KU3HCHHBIC TITAHbI.

JImqHOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XWMUS» JTOCTUTa-
I0TCS B €IMHCTBE Y4eOHOU M BOCIUTATENbHOU JesTenbHOoCTH OpraHu-
3allMd B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLIMOKYIbTYPHBIMHU, Y-
XOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU U HJI€aJlaMH POCCHICKOro Tpax-



JAHCKOTO OOIECTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M MpPABUIAMH
MOBE/ICHUS, CITOCOOCTBYIOIIMMHU IIPOIIECCaM CaMOIIO3HAHUS, camopas-
BUTHS M HDABCTBCHHOTO CTAHOBJICHUS JIMYHOCTU O0YYAFOIIIAXCSI.

JIMgHOCTHBIE PEe3yNbTaThl OCBOCHHS IMpeaMeTa «XUMIS OTPaKaroT
c(hOopMHPOBAHHOCTH OITBITA ITO3HABATEILHON M MPAKTHUECKON JESITEIb-
HOCTH OOYYAIOIIUXCS IO pealH3alMy MPUHSITHIX B OOIIECTBE I[CHHO-
CTEH, B TOM YHCJIC B YaCTH:

1. 'pasxaaHcKOro BOCIUTAHUSL:

OCO3HaHUS 00YUYAIONIUMICS CBOWX KOHCTUTYIMOHHBIX MpaB U 00s3aH-
HOCTEH, YBaXXEHHSI K 3aKOHY H MTPABOIIOPAIKY;

MIPEACTABJICHUS] O COIMAJIBHBIX HOpMaxX M MpaBUJIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIFHOCTH TMPH CO3JaHHH
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEeOHBIX M MO3HABaTENBHBIX 3ajad,
BBITTOJIHCHUHN XUMUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH TOHUMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPH aHAIM3E Pa3IMYHBbIX BUJIOB Y4eOHOU jaes-
TENLHOCTH;

2. [IaTpHOTHYECKOT0 BOCIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUSA K HCTOPHYECKOMY M HAyYHOMY HAaCJIEIUIO
OTEYECTBEHHOUN XUMMUY;

YBaKEHHS K MPOIIECCY TBOPUECTBA B O0JIACTH TEOPHU U MPAKTUIECKOTO
MIPUMEHEHUS! XUMUHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHS HAyKH €CThb
pe3yabTaT UIMTENbHBIX HaOJIOJEHUH, KPONOTIMBBIX SKCHEPUMEH-
TaJbHBIX IOMCKOB, TOCTOSTHHOTO TPY/1a YIEHBIX U MPAKTUKOB;

WHTEepeca W MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U TMOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O TMEPENOBBIX IOCTHKECHUSAX COBPEMEHHOU
OTEYECTBEHHOUN XUMMUY;

3. JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEJCHIIS,;

CIIOCOOHOCTH OIICHMBATH CHUTYallWH, CBSI3aHHBIE C XMMHYECKUMU SIBJIE-
HUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MO-
paJbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OILIEHWBATh CBOE IMOBEJCHHUE U MMOCTYIIKM CBOMX TOBApHIIECH
C MO3UINI HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO-3HAHUE MOCIEA-
CTBHH 3THX MOCTYIIKOB;

4. ®opMHUpOBaHNs KYJIbTYPbI 310POBb:
MMOHMMaHUS IIEHHOCTEH 370pOoBOTO W 0Oe3omacHOro obpasa >KW3HU;
HEOOXOANMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (hu-



3UYECKOMY M ICHXWYECKOMY 3/10POBBIO;

coOozieHnst paBuil 6e30macHOro oOpalIeHus! C BellecTBaMH B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYJOBOH AEATEIbHOCTH;

MOHMMaHMS LEHHOCTH NPaBWI HHIWBUAYATBHOTO W KOJJIEKTUBHOTO
0€301acHOr0 TOBEICHHS B CUTYalUsX, YTPOXKAIOIINX 30POBBIO H
KHU3HH JIOJCH; OCO3HAHMS TOCIEACTBUA W HENpPUSTHA BPETHBIX
MIPUBBIYEK (YHOTPEOICHUS alIKOTOJIsl, HAPKOTHUKOB, KYPEHHS);

5. TpynoBoro BocnuTaHus:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEOBATEIBCKOM
JeATeNIbHOCTH, OOIIECTBEHHO ITOJIE3HOM, TBOPYECKOW M APYTUX BH-
Jax NesiTeIbHOCTH;

YCTaHOBKH Ha aKTHBHOE yYacTHE B PEUICHHH NPAKTHYECKUX 3a1ad Co-
[IMATBHON HAIPaBJICHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY U3YyUYeHHIO MPOdeCcCuil pa3IuyHOro poja, B
TOM YHMCJIC Ha OCHOBE NNPUMCHCHUA ITPEAMCETHBIX 3HaAHUH 110 XUMHH,

YBaXEHUS K TPY.Ly, JIOASIM TPYAa U pe3yibTaTaM TPYAOBOH NesTebHO-
CTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYaJILHOW TPaeKTOPUH 00-
pazoBaHus, Oyaymiei mpodeccuu U peann3anui COOCTBEHHBIX KH3-
HEHHBIX IUTAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XMMHWU, THTEPECOB U TIOTpeOHOCTEH 00111ecTBa;

6. DK0JIOTHYECKOI0 BOCTIMTAHUS:

9KOJIOTMYECKH 1IEIeCO00Pa3HOTr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOYHH-
Ky CYIIIECTBOBaHUS JKU3HU Ha 3eMiie;

MOHMMAaHHUS TJIO0AJIBLHOTO XapakTepa AKOJIOTHYECKUX IMPOOJIeM, BIIUs-
HUS DKOHOMHUYECKHX MPOIIECCOB Ha COCTOSHUE TMPUPOIHON M COIU-
aNbHOU Cpenpbl;

OCO3HAHMS HEOOXOIUMMOCTH HCIIOJIB30BAaHMS HOCTIDKEHHH XHUMHH IS
PEIICHHUS BOPOCOB PAIMOHATIBHOTO PHUPOIOIIOIE30BaHUS;

AKTUBHOTO HEMPUATHS JEHCTBHH, MPUHOCSIIMX Bpell OKpYXKarolien
MIPUPOJTHON Cpesie, YMEHHS IPOTHO3UPOBATh HEOIArOMPUATHBIE KO-
JIOTUYECKHE TIOCIICCTBUS MPEANPUHUMAEMBIX JICHCTBUN U MPEAOT-
Bpallarh ux;

HaJIMYUSL Pa3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, DSKOJOTHYECKOM
KYJIBTYpBI, OTBITA JEATEIBHOCTH SKOJOTHMYECKOW HAIPaBICHHOCTH,
YMEHHsI PYKOBOJICTBOBATHCS MMH B ITO3HABATEIILHOM, KOMMYHHKA-
TUBHOHM M COLMANBHON MpPaKTHUKE, CIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSTH UEOJIOTHH XeMOo(oOuu;

7. LleHHOCTH HAYYHOT'0 TO3HAHMSA:



c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEH-
HOMY YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHON MPAKTUKU;

MOHMMAaHUS CeNU(UKH XMMHUU KaK HayKH, 0CO3HaHUS € poyn B Qop-
MHUPOBAaHUU PALMOHAJIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM Le-
JIOCTHOTO TIPEACTaBICHUA 00 OKpPY)KaIoIEeM MHpEe KaK O E€IUHCTBE
MPUPOABI U YEJIOBEKA, B MTO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEN U
perIeHnH IpoodIeM COXpaHSHHUS IIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0H 3HAYMMOCTH XMMUH JJISi COBPEMEHHOHN IIUBH-
JIN3alMU: B €€ TYMaHUCTUYECKON HANPaBICHHOCTH U BaXKHOU pOJIU B
CO3/IaHMU HOBOW 0a3bl MaTepHUaIbHON KYJIBTYPBI, PEUICHUH TJIO-
OapHBIX MPOOIEM yCTONYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhE-
BOH, SHEPreTHYCCKOM, MHUILEBON U IKOJOTUIECKOH 0€30MacHOCTH, B
Pa3BUTHH MEIUIMHBI, 00ECIIEYCHUH YCIIOBHU YCIEITHOTO Tpyla H
IKOJIOTHYECKH KOM(DOPTHOM KU3ZHU KAXKIOTO WIeHA OOIIEeCTBa;

€CTECTBEHHO-HAYYHOU TI'PaMOTHOCTU: MOHHMMAHHS CYIIHOCTH METOJOB
IIO3HaHWuA, I/ICHOJ'II)?:YCMI)IX B €CTECTBCHHBIX HayKax, CHOCO6HOCTI/I
KCIIOJIb30BaTh MOTy4YaeMbIe 3HAHUS JJIs aHAJIM3a U OOBSICHCHHS SIB-
JICHUU OKPY’KAIOIIETO MUPA M MPOUCXOAAIINX B HEM H3MEHEHUU;
YMEHUS JellaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HA OCHOBE HAyYHBIX
q)aKTOB U UMCHOLIUXCS HAHHBIX C LECJIIBIO HOJIy‘ICHI/ISI I[OCTOBCpHI)IX
BBIBOJIOB;

CITOCOOHOCTH CAMOCTOSITEJILHO HCIIOIL30BaTh XUMHUECKUE 3HAHUS IS
peIHeHI/IH HpO6.HeM B peaIII)HBIX JKHU3HCHHBIX chyaume;

HHTEpeCca K NO3HAHUIO U UCCIIEI0BATENbCKOM NESITENbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY O00pa30BaHUIO U caMO00-
paSOBaHI/I}O, K aKTI/IBHOMy HOJIy‘IeHI/IIO HOBBIX 3HaHI/II7I 110 XUMHUHU B
COOTBETCTBUU C ) KU3HCHHBIMHU HOTpe6HOCT$IMI/I;

WHTEpeca K OCOOCHHOCTSIM Tpy/Aa B PazINYHBIX cdepax mpodeccro-
HaJILHOM JTEeATEIIHHOCTH.

METAHNPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHHS y4eOHOTO mpeamera «Xu-
MUS» Ha YPOBHE CpPeJIHEro o011ero o0pa3oBaHus BKIIIOYAIOT: 3HAYUMbIE
i GOPMUPOBAHUS MUPOBO33PEHHS O0YUAIOLINXCS MEXKIUCHUILITUHAD-
HbIE (MEXIpPEIMETHbIE) 00IeHay HbIE TOHITHS, OTPAXKAIOIINE EJI0CT-
HOCTh HAyYHOW KapTHUHBI MHUPA U Clie-IIu(UKY METOJ0B MO3HAHMUSI, UC-
MOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEILECTBO, SHEPIHS,
SBJICHHE, TIPOLIECC, CUCTEMA, HAyYHBIN (haKT, MIPUHLMII, THIIOTE3a, 3aKO0-
HOMEPHOCTH, 3aKOH, TEOpHs, HCCIIEI0BaHNe, HAOIIOICHNE, N3MEPEHHE,
SKCHEPUMEHT M [p.); YHHBEpcalbHble y4yeOHbIe AEHCTBHs (IO3HaBa-
TeNbHbIe, KOMMYHUKATHBHBIE, PETYJSTHBHBIE), oOecrieunBatonme Gop-



MUpOBaHHE (YHKIIMOHAIGHOW TPAMOTHOCTH U COIMAIBHOW KOMIIETEH-
UM 00YYaOLINXCs; CIIOCOOHOCTh O0YYAIOIINXCS UCIOJIB30BaTh OCBO-
CHHbIC MEKAUCUUIIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEP-
caybHbIe y4eOHbIe IeHCTBUS B MMO3HABATENIEHON M CONMAIBHON MPaKTH-
Ke.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCAIb-
HBIMH Y9€OHBIMU TO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W PETYJIs-
TUBHBIMH J€HCTBHUSIMHU.

Osnadenue ynugepcanbHoimMu y4eOHbIMU NOZHABAMENbHBIMU Oell-
cmeuamu:

1. Ba3oBbIMH JIOTHYECKNMH AeliCTBUSIMH:

CaMOCTOSITETFHO (POPMYITHPOBATh M aKTyaIH3UPOBaTH MPOOIEMy, BCe-
CTOPOHHE €€ paccMaTpUBaTh;

ONPEACIIATh LENN NESITENBHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX
JOCTHXKCHUS, COOTHOCHTD pe3an>TaTH JCATCIIBHOCTHU C ITOCTABJICH-
HBIMH TICIISIMH;

HCIIOJIb30BaATh HpI/I OCBOCHUH 3H3HHI71 HpI/IéMBI JIOTHYCCKOI'O MBIIIJIC-
HHUSI — BBIACIIATH xapaKTepHme HpI/I3HaKI/I HOHHTI/Iﬁ n yCTaHaBJII/I-
BaThb MX B3aUMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHUS
U OOBSICHEHSI OTAETBHBIX (DAKTOB U SIBIICHUH;

BHIOMpPATh OCHOBAHUS M KPUTEPUH ISl KiIacCH(PUKAIIUK BEIIECTB U XU-
MHYECKUX PEaKLUi;

YCTaHABJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBS3H MEXIY H3ydaeMbIMU
SIBJICHUSIMU,

CTpOI/ITI) JIOTUYCCKHUC paccymz[eHmI (I/IH,Z[yKTI/IBHLIe, I[eI[yKTI/IBHBIe, 110
AHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMmart-
pPHUBAaEMBIX SIBICHHUAX, (POPMYJIMPOBATH BBIBOJBI U 3aKITIOUCHHUS;

HpI/IMeHHTB B Hpouecce IIO3HAHUA I/ICHOJII)3yeMI)Ie B XUMHWU CUMBOJINYC-
CKre (3HAKOBBIE) MOJEIH, IIPe00Pa30BEIBATh MOIEIHHBIE TPECTaB-
JICHUS — XUMHUYECKUN 3HaK (CHMBOII) 3JIEMEHTa, XUMHU4YecKas Gop-
MyJla, YpaBHEHHE XUMHYECKON peakiii — MPHU PEIIeHnH y4eOHBIX
MO3HABATEJIbHBIX W NPAKTUYECKUX 3a7ad, NMPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIE NPEACTABIEHUA U1l BBISBICHUS XapaKTEPHBIX IPU3HA-
KOB I/ISYIIaCMI)IX BCIICCTB U XUMHUYCCKUX pealcum‘/'l;

2. ba30BBIMH HCCJIEA0BATEILCKHMH JeliCTBHIMM:

BJIAACTh OCHOBAMU METOAOB Haquoro IIO3HAHUS BCIICCTB U XUMHUYC-
CKHX pEeaKUuid;

(hopMyTUpOBaTh 1IENU U 33J1a4 UCCIIEIOBAHMS, UCTIOIH30BATh MTOCTAB-
JICHHBIE U CaMOCTOSTEJIIBHO CPOPMYITMPOBAHHBIC BOIPOCHI B Kaue-
CTBE MHCTPYMEHTA TIO3HAHKS M OCHOBBI TSI (DOPMHUPOBAHUS THIIOTE-



3Bl TI0 IPOBEPKE MPABIIIBHOCTH BHICKA3bIBAEMBIX CYKACHUN;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUS U IPOBEICHHUS
YYEHUYECKHUX 3KCIICPUMEHTOB, COBEPIICHCTBOBAThL YMEHUS HAOJIO-
JaTh 332 XOJOM IPOIIECcca, CAMOCTOATEIBHO MPOTHO3UPOBATH €T0 pe-
3ynbTat, GopMyIHpoBaTh OOOOIIEHUS M BBHIBOJIBI OTHOCHTEIHHO J10-
CTOBEPHOCTH PE3yJbTaTOB UCCIICIOBAHMS, COCTABJIATH OOOCHOBAH-
HEIN OTYET O TIPOJCITAaHHON paboTe;

MpHOOpEeTaTh OMBIT YYCHHUECKOW HCCIEAOBATENbCKON M IPOEKTHOM
JESATSILHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTB K CaMOCTOSI-
TEJIHLHOMY MOUCKY METOJIOB PEUICHUs MPAKTUYCCKHUX 3ajad, IpUMe-
HEHUIO Pa3IMYHBIX METOIOB MTO3HAHMS,

3. Ilpuémamu padotsl ¢ uHGopManmeii:

OPHEHTUPOBAThCS B PA3NMYHBIX HCTOYHHMKAX HH(POpPMAIMU (HAY4HO-
MOMyJISIpHAs. JTIUTEpaTypa XUMHUYECKOTO COJCP)KaHHS, CIPABOYHBIC
nocobusi, pecypchl MHTepHETa), aHANU3UPOBaTh UHPOPMALIUIO pa3-
JMYHBIX BHIOB M ()OPM NPEICTABICHHS, KPUTHIESCKH OIICHUBATH €&
JOCTOBEPHOCTH M HEMPOTUBOPEYNBOCTD;

(dhopMynHupoBaTh 3aIPOCHl M IPUMEHSAThH Pa3IMYHbIC METOJbI IIPH TTOHC-
Ke 1 oTOope mH(POpPMANWH, HEOOXOIUMOW IS BEHIIOJHEHUS y4eo-
HBIX 33124 OIPE/ICIEHHOTO TUTIA;

npuobOperaTh OTIBIT MCTIOJB30BaHMS UHQOPMaITHOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH Y PA3IIMYHBIX IONCKOBBIX CUCTEM;

CaMOCTOSITEIEHO BBIOMPATh ONTHMAIBHYIO (POPMY NPEACTABICHUS MH-
¢dbopmanuu (cxeMbl, TpaduKH, TUArPAMMBI, TaOIUIBI, PUCYHKH H T.
IL);

UCIIONIb30BaTh HAYYHBIN S3BIK B KayeCTBE CpEJICTBa NMpH paboTe ¢ Xu-
MUYECKOW HH(popMalnueil: TPUMEHITh MEXINpeaMeTHble (pu3nye-
CKHME M MaTeMaTHYeCKHe) 3HaKH M CHUMBOJIBI, (popmyibl, abOpeBua-
TYpPbl, HOMEHKJIATYPY;

UCIIONb30BaTh M MPEOOPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

Osnadenue yHugepcanbHviMu KOMMYHUKAMUBHbIMU OelCMEU-
mu:

3a]]aBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIAeMON TEMbl B XOJIE JHAIOTa
W/WIIN TUCKYCCHUH, BBICKA3bIBaTh UJieH, (DOPMYIMPOBATH CBOM IPE/I-
JI0)KEHHSI OTHOCHUTEIILHO BBIIIOJIHEHHMS TIPEIOKESHHOH 3a/1a4H;

BBICTYIIAaTh C MPE3CHTALMEH Pe3yIbTaTOB MO3HABATEIBHOU JEATEIHLHO-
CTH, TIOJIyYEHHBIX CAMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHHKA-
MU IIpU BBITIOJIHEHUH XHUMHYECKOTO IKCIIEPUMEHTA, NMPAKTUYECKOM
paboThI MO MCCIEOBaHUIO CBOMCTB M3Y4aeMBbIX BELIECTB, peayin3a-
MM y4eOHOro mpoeKTa ¥ (OpMYINPOBATH BBIBOJBI IO pe3ysIbTaTaM



MPOBEJIEHHBIX UCCIEAOBAHUN MyTEM COTJIACOBAHUSA MO3UIIMI B XOJI€
o0CyXJIeHHsI 1 0OMEHA MHECHUSIMH.
Osnaodenue yrueepcanbHbIMu PecynamuGHbIMU 0elCm-8UAMU:
CaMOCTOSITEIIHHO TIAHUPOBATH U OCYIIECTBIISITH CBOIO TIO3HABATEIHHYIO
JEeSATeNFHOCTD, ONpPENeIsas e€ e U 3a/1a4d, KOHTPOIUPOBATh U 10
Mepe HEOOXOIAMMOCTH KOPPEKTUPOBATh MPEAiaraeMblii allrOPUTM
NEeHCTBHIA TP BBHITTOTHEHNH YI€OHBIX M MCCIIEIOBATEIBCKUX 3a/1ad,
BEIOMpaTh Hambosee 3(hHeKTHBHBIN cOcOO MX pemIeHus ¢ y4EToOM
MOJTyYEHUS] HOBBIX 3HAHUH O BEIECTBAX U XUMUYCCKHUX PCAKIIUAX;
OCYIIECTBIISTH CAMOKOHTPOJb CBOCH JEATEIHHOCTH HA OCHOBE CaMOaH-
anm3a ¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpenmerHble pe3ysbTaThl OCBOCHHUSI IPOrPaMMBbl CPEJHEr0 OOIIEro
00pa3oBaHMsl IO XUMHUH Ha 0a30BOM ypOBHE OpPHEHTHPOBAHBI Ha 00ec-
NeYeHne NPerMYILECTBEHHO 0011eo0pa3oBaTenbHON U OOMICKYIBTYP-
HOW MOATOTOBKH 00ydaronmxcsi. OHM BKIIIOYAIOT: clieU(UIEeCKue JUis
yueOHOro mpenmera «XuUMUs» HaydHbIE 3HAHHS, YMEHHUS M CIIOCOOBI
JCHCTBUI IO OCBOCHHIO, MHTEPIPETAUN M MPeoOpa30BaHUIO 3HAHUA,
BUZBI JESITENbHOCTH MO IOJYYEHHIO HOBOI'O 3HAHUS M IMPHUMEHEHUIO
3HAaHUH B Pa3lWYHbIX YYEOHBIX M PEalTbHBIX >KU3HEHHBIX CHUTYalMAX,
CBSA3aHHBIX C XUMHUEH. B nporpamme NpeaMeTHbIE PE3yJIbTAThl IIPEJ-
CTaBJICHEI 110 TOAaM U3y4YCHUH.

10 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XuMHUs»

OTpaXKkaroT:

1) cpopmuposannocme npedcmasnenuii: 0 XAMHYECKON COCTABIISIO-
el ecCTECTBEHHO-HAyYHOM KapTHHBI MUPA, POIM XUMHU B ITO3HA-
HUH SIBJICHUI TIPUPOJIBI, B (POPMUPOBAHUN MBIIUICHHUS ¥ KYJIbTYDBI
JUYHOCTH, €€ (YHKIHOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM aJIst
pelIeHnsl MPaKTHYeCKUX 3a7a4 W IKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CpeEe;

2) enadeHue CUCTEMOW XUMUYECKHX 3HAHHH, KOTOpas BKIIIOYACT: OC-
HOBOIIOJIAraloNIMe MOHATHS (XMMHYECKUH 3JEMEHT, aToM, 3JIeK-
TpOHHAasi 000JI0YKAa aTOMa, MOJIEKYJIA, BAJICHTHOCTh, 3JIEKTPOOTPU-
ATeJIbHOCTh, XUMHUECKas CBsI3b, CTPYKTYpHas (hopmyna (pa3Bép-
HyTasi ¥ COKpaIi€HHasi), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM,
YIJIEPOJHBIA cKeJeT, QYHKIHMOHAIBHAS TPYIa, pajuKal, U30Me-
pusi, M30MEPHI, TOMOJIOTUYECKUI pPSAJ, TOMOJIOTH, YTJIEBOJOPOIEI,
KHCIIOPOJ- U a30TCOAEpKAIUEe COESANHEHUS, MOHOMEp, MOJIHMED,



3)

4)

5)

6)

7)

8)

CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHU); TEOPUU
Y 3aKOHBI (TEOpHs CTPOEHHs OpraHnveckux euiects A. M. Bytie-
POBa, 3aKOH COXPAaHEHMsI MAaCChl BEILIECTB); 3aKOHOMEPHOCTH, CHM-
BOJIMUECKUI A3BIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMS, JISKAIIUE B
OCHOBE ITOHUMAaHMA IPUIMHHOCTH ¥ CUCTEMHOCTH XUMHYECKHX SIB-
JIeHnH, (aKTOIOTUYECKHE CBEACHUS O CBOWCTBAX, COCTaBe, MOIY-
YeHUU U 0Ee3011aCHOM HCIIOJIb30BaHUU BAXKHEHUIIMX OPraHUMYECKHX
BEILIECTB B OBITY U IIPAKTUUECKON AEATEILHOCTH YEJI0BEKA,;
chopmuposanHocmy yMeHUull 8bIAGIAMb XapaKTEPHbIE NPU3HAKU
MOHATHH, YCTAaHABJINBATh UX B3aUMOCBSI3b, UCNOIb306aMb COOTBET-
CTBYIOIIME IOHATHUS IPHU ONHCAHUHU COCTAaBa, CTPOCHUS M IpEBpa-
LIEHUM OPraHUYECKUX COETUHEHH;

chopmMuposanHocmy yMeHUll UCnoab308ams XUMHUYECKYIO CHMBO-
JIMKY JUIS COCTaBJICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHY-
TOH, COKpaIIEHHOH) (POPMYyNT OPTaHNIECKHX BEUIECTB U ypaBHEHUH
XUMHMYECKUX PEaKUUl; uz2omasiueams MOJEIN MOJIEKYJ OpraHu-
YeCKUX BEIIEeCTB JJIS WUITIOCTPAIMM UX XUMHUYECKOT0 U MpOCTpaH-
CTBEHHOTO CTPOCHHUS;

copmuposannocmy  yMeHull  yCmanaeiueams TpPUHAIICKHOCT
M3YYEHHBIX OPTaHWYECKHUX BEIIECTB MO UX COCTaBY M CTPOCHUIO K
omnpenesIEHHOMY KJlaccy/Tpynie COeIUHEHUH (yriIeBo1opoasl, Kuc-
JIOPOA- U a30TCOAEPIKAIUE COEAWHEHHUS, BBICOKOMOJIEKYJISIPHBIE
COCZIMHEHMs); dasamb UM Ha3BaHUs 10 CHCTEMAaTHYeCKON HOMEH-
knarype (IUPAC), a Takxe npuBOANTE TPUBHATILHBIE HA3BaHUS OT-
JeNIbHBIX OPraHWYeCKHUX BELIECTB (3TWJICH, NMPOIWIEH, AllEeTHIIEH,
STHUJICHTJIMKOIT, TIUIEpHH, peHon, hopManbaeru, aneraibiaeri],
MypaBbUHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCJIOTa,
CTeapHHOBas KHCJIOTa, INI0K03a, (PYyKTO3a, Kpaxmall, 1eJUII0JI03a,
TJINIUH);

chopmuposannocms ymenus onpeoeisms BUIbl XAMUYECKOH CBA3U
B OPTaHMYECKHUX COCTMHEHUSX (OANHAPHBIE U KPATHBIE);
CPOPpMUPOBAHHOCTN  YMEHUSI NPUMEHAMb TIOJNIOXKEHHS TEOpUH
CTpOEHUS opraHuveckux BemectB A. M. Bytieposa 1uis o0bsicHe-
HUS 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHHUS; 3a-
KOH COXpPaHEHHsI MacChl BEIIECTB;

chopmuposannocms ymeHull Xapakmepuzoams COCTaB, CTPOCHUE,
¢du3nuecKkue U XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTEINCH
Pa3INYHBIX KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ITUJICH,
MPOIWJICH, alleTuiieH, OyTanueH-1,3, MetunOyraauen-1,3, OeH30:,
METaHOJI, STAHOJI, STUJICHIJIUKOIb, TIUICPHH, (EHOII, aleTalbe-
TUJ, MypaBbUHas M YKCYCHas KHCJOTBHI, TIIIOKO3a, Kpaxmal, Iell-



9

10)

11)

12)

13)

14)

15)

J0J103a, aMHHOYKCYCHAsl KHCIIOTa); ULIIOCIMPUpPO8ams TEHETHIe-
CKYIO CBSI3b MKy HUMU YPaBHCHUSMHU COOTBETCTBYIOIIMX XUMHU-
YEeCKHUX PEaKIUH C UCTIONB30BAHUEM CTPYKTYPHBIX hopmy;
chopmuposaHHocmes yMeHUs Xapaxkmepuzoeams UCTOUYHUKU yTIie-
BOJIOPOAHOTO CHIPbs (He(Th, MPUPOAHBIN Ta3, yToib), CIIOCOOBI UX
nepepaboTKH M TMPaKTHYECKoe NMPUMEHEHHE MpPOIYKTOB Iepepa-
0OTKHU;

chopmuposarHocmes yMeHuti npo8oounts BEIYUCIICHUS 110 XUMHUYe-
CKUM ypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYEeCTBa MCXOJHOTO Bellle-
CTBa WM MPOAYKTA PEaKIy MO0 U3BECTHBIM Macce, 00bEMY, KOJIH-
YECTBY OJJHOTO W3 MCXOIHBIX BEIIECTB MIIH MMPOAYKTOB PEAKIINN);
chopmuposanHocms ymeHull 61adems CUCTEMOMN 3HaHUU 00 Oc-
HOBHBIX MCETOAAaX HAYYHOI'O IIO3HAHHA, HCIOJB3YCMbIX B XHMUHU
MpU W3YYCHWW BEIIECTB W XUMHUYECKUX SIBICHUH (HaOIoneHUe,
WU3MEpEeHHe, HDKCIEPUMEHT, MOAEITUPOBAHUE), UCNOIb308AMb CH-
CTCMHBIC XUMHWYCCKNUEC 3HAHUA JJIA NPUHATHA peHICHI/II\/'I B KOHKPCT-
HBIX JXU3HCHHBIX CUTYyallUiaX, CBA3aHHBIX C BCUICCTBAMU U UX IIPU-
MEHEHHEM;

chopmuposanHocms ymeHull coomo0ams npasuia TOIb30BaAHUS
XUMHYECKOM MOCYA0H M JTJA0OPATOPHBIM 000OPYJAOBaHUEM, & TAKXKE
mpaBmiia  oOpamieHuss C  BEMECTBAMH B COOTBETCTBHH
C MHCTPYKIMSMH TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OIIBITOB;

chopmuposarHocmes yMeHull NIAHUPOBAMb N 8bINOIHAMb XUMHYE-
CKHH 3KCIEPUMEHT (IIPEeBpAIlleHUsT OPTaHWYECKHX BEIIECTB MPH
Harp€BaHuM, MOJYUYCHUEC 3TWJICHA U M3YUYCHHUC €TI0 CBOI\/'ICTB, Kaye-
CTBEHHBIC PEAKIIMU OPraHMYECKHUX BEIECTB, JCHATYypalus OCIKOB
MIpH HArpeBaHUM, [BETHBIE PEAKIMH OEIKOB) B COOTBETCTBUH C
NpaBUIIaMU TEXHUKH 0€30MacHOCTH MPU O0pallleH!H C BelIeCTBAMH
U JabopaTopHBIM 000pPYJIOBaHUEM, HPEeOCMABIAmb PE3YIbTaThI
XUMHYECKOTO IKCIIEpUMEHTA B (hopMe 3aIllUCH YPaBHEHHUI COOTBET-
CTBYIOIIUX PEAKINA U hopmyaupoeams BBIBOIBI HA OCHOBE 3THX
PE3yIbTATOB;

chopmMuposaHHocmes yMeHUll KpUMu4ecky aHaiu3uposams XAMU-
YecKylo HMH(OpMAlHMIO, IOJy4aeMyl0 M3 pa3HbBIX HCTOYHHKOB
(CMU, NnuTepHeT u 1p.);

ChOpMUPOBAHHOCTNL YMEHUTI cOOMI00amb Npasuld KOIOTUIECKU
1eJ1eco00Pa3HOro NOBEACHUS B OBITY U TPYIOBOH JESITENBHOCTH B
LEAX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAKOUIEH NMPUPOIHOMI
Cpelbl; 0CO3HaBams ONIACHOCTh BO3JICHCTBUS HA )KUBBIE OPTraHH3MBI
onpeAenEHHBIX OPTaHWYCCKUX BEIECTB, MOHUMAs CMBICH TOKa3a-



16)

17)

tens [IJIK, noscnames Ha mpumepax crmocoObl yMEHBIICHHS U
MPEIOTBPAIICHUS X BPEAHOTO BO3JECHCTBUS HA OPTraHW3M YelIOBe-
Ka;

JUTSE OOYYArOIIUXCSI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0OPOBBSI:
YMEHHE MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOMAaX IO-
3HaHUS BEIIECTB U XUMUYCCKUX SIBIICHU;

JUTSL CJIETIBIX M CITAa0OBHIAIIMX OOYYArOMIUXCS: YMEHHE HCIIOIH30-
BaTh penbepHO ToueuHyIo cucteMy obozHauennid JI. bpaiins mus
3aMKUCU XUMUYECKUX (hOpMYJI.

11 KITACC
[IpenmerHble pe3ynbTaThl OCBOeHHS Kypca «OOmas U HeopraHuye-
CKasl XUMUSD» OTPaKAroT:

1)

2)

3)

chopmuposanHocmes npedcmagierull: 0 XUMAYECKOH COCTaBIISIO-
miell  eCTeCTBEHHO-HAYYHON KapTHUHBI MHpa, pOJIU XUMHUHU
B MIO3HAHWU SIBJICHUHM MNPUPOABI, B (HOPMUPOBAHUM MBIILICHHS
U KyJIBTYPBI JIMYHOCTH, €€ (PyHKIMOHATHFHOW TPaMOTHOCTH, HEOO-
XOUMOW [UTIsI pPEeIIeHHUs MPAKTUYECKUX 3a7ad W SKOJIOTHYECKH
000CHOBAaHHOT'O OTHOIICHHS K CBOEMY 3JIOPOBBIO M TMPHUPOIHOMN
cpene;

61a0eHue CUCTEMON XUMHUYECKUX 3HAHHN, KOTOpas BKIIOYAET: OC-
HOBOTIOJIATAIOIUE TTOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, H30TOIl,
S-, p-, d-aMeKTpOHHBIE OPOWTAIM aTOMOB, WOH, MOJEKYJa, MOJb,
MOJISIpHBI  00BEM, BaJ@HTHOCTH, AJIEKTPOOTPHIIATEIHHOCTh, CTe-
MTeHb OKHCJICHHS, XUMHUYECKas CBSI3b (KOBaJICHTHAS, HOHHAS, METall-
JTUYecKasi, BOJIOPOIHAS), KPUCTAIUTHUECKAs PEMIETKa, TUIBI XUMU-
YECKUX PEaKIHd, PacTBOP, AJIEKTPOJUTHI, HEAIEKTPOJUTHI, DIIEK-
TPOJMTHUYECKAs JHCCOIMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIh, CKO-
pPOCTh XUMHUYECKOM PEaKkIii, XMMHUECKOE PABHOBECHE; TCOPUU U
3aKOHBI (TEOpHUS DIIEKTPOTUTHICCKON JTUCCOIHAINH, TIEPUOINYIe-
ckuit 3akoH Jl. . MenneneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB,
3aKOH COXpaHEHUS U MPEeBpaIie-

HUS SHEPTUH TPU XUMHYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHM-
BOJIMYECKUM SI3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHMUSI, JIEKAIIHNE B
OCHOBE MTOHUMAHMSI MPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIB-
JeHuH, GaKTOJIOTHIECKHUE CBEIICHUS O CBOHCTBAX, COCTaBe, MOTyde-
HUU 1 0€30IIaCHOM UCIIOJIb30BaHUM BAKHEUIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOH JISATEITLHOCTH YEIIOBEKa,
COpMUPOBAHHOCMb YMEHUTl BbISGIAMb XapaKTEPHbIC MPHU3HAKH
TIOHATHH, ycmanaseiueams WX B3aUMOCBSI3b, UCHOAb306AMb COOT-
BETCTBYIOILME MOHATHUS IPU OMUCAHUN HEOPTAaHUYCCKUX BEIIECTB U



4)

5)

6)

7)

8)

9)

10)

11)

HX MIpEBpaIlEHNH;

chopmMuposanHoCms YMeHUll UCNOIb308aMb XUMHUYECKYIO CHUMBO-
JIUKY JUISL COCTaBJICHUS ()OPMYJI BEIIECTB M YPABHCHUI XUMUYCCKIX
peaKInii; CHUCTEMaTHYECKYTO HOMEHKJIATYpPY (IUPAC)
Y TPUBHAJLHBIC HAa3BaHUSA OTICIIBHBIX HEOPTaHUYECCKUX BEIIECTB
(yrapHblii a3, YrJICKUCIIbIA Ta3, aMMHaK, TalléHas W3BECTh, Hera-
mEHas W3BECTh, MUTHEBAs COMMA, TUPHT U JIp.);

chopmuposarHocme yMeHull onpeoensims BaJCHTHOCTb U CTENICHb
OKHUCJICHUST XUMHUYECKUX DJICMEHTOB B COCIUHCHUSAX Pa3IMYHOIO
COCTaBa; BUJ XMMHUYECKOM CBA3M (KOBAJICHTHAS, HIOHHAS, METAJLIIU-
4gecKasi, BOJIOPOAHAS) B COCTUHEHUAX; THI KPUCTAULIMICCKOH pe-
METKA KOHKPETHOTO BEIECTBA (aTOMHAsI, MOJIEKYJISIpHAsl, NOHHAS,
MeTaJUIMYEeCcKasi); XapaKTep Cpebl B BOIHBIX PacTBOpax HEOpraHU-
YEeCKUX COCIUHCHUH;

chopmuposaHHocms  yMeHUll  YCmaHaeiueams TPUHAIIEKHOCTh
HEOPTraHWYECKUX BEIIECTB 10 MX COCTABY K OMpeneaEHHOMY Kiac-
cy/rpynne coenuHeHUH (TPOCThIC BEIIECTBA — METAUIBI U HEMe-
TaJITbl, OKCUBI, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIE THIPOKCHIIBI,
COJIN);

chopMupo8aHHOCmsb YMEHU PACKPbI6AMb CMBICIT IEPHOIHYECKOTO
3akoHa JI. 1. MeHneneeBa u J€MOHCTPUPOBATh €r0 CUCTEMAaTH3U-
PYIOIIYI0, OOBSICHUTENFHYIO H TPOTHOCTHYECKYHO (DYHKIIUU;
chopMuUpoBaHHOCmb  YMEHUUl  XapaKmepu3oeams — SJIEKTPOHHOE
CTPOEHHE aTOMOB XMMHUYECKUX 3JeMeHTOB 1—4 nepuonos [lepwuo-
JIUYecKoi cuctembl xumuueckux siemeHToB JI. Y. Menpeneena,
WCIIONB3YS TIOHATHSA «S-, P-, -3JIEKTPOHHBIE OPOUTAITHY, «IHEPTE-
TUYECKUE YPOBHUY, OOBSCHAMb 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XUMHYECKHX JIEMEHTOB U MX COCTUHEHHH T10 MePHOaM |
rpynnaMm [lepuogudeckoil CHCTEMBI XHUMHYECKHUX DSJIEMEHTOB
J. 1. MeHnneneena;

chopmuposannocms ymenuil xapakmepusosams (onucvléams) 00-
M€ XUMHYECKHE CBOMCTBA HEOPTAaHUYECKHUX BEIIECTB Pa3IMUHBIX
KIJIACCOB; noOmeepIicoams CYIICCTBOBAaHUE TEHETUYECKOW CBS3H
MEXJIy HEOpPraHMYeCKUMH BEIIECTBAMU C IMOMOIIBIO YpPaBHEHHUN
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

COPMUPOBAHHOCMb YMEHUS KIACCUGUYUPO8AMb XUMUIECKUE pe-
aKIM¥ IO Pa3TNIHBIM MPU3HAKAM (YHCITY M COCTABYy pearupyronnx
BEIIECTB, TEIUIOBOMY J(P(EKTy peakiuy, U3MEHEHHIO CTeNeHeH
OKHCJICHUS IJIEMEHTOB, OOPAaTHMOCTH PEAKITUH, YIaCTHIO KaTaju-
3aTtopa);

chopMUpoBaHHOCMb YMEHUNl COCMASIsmb YPABHEHUS Peakiuit



12)

13)

14)

15)

16)

17)

18)

Pa3INYHBIX THUIIOB; MOJHBIE U COKpAIIEHHBIC YPaBHEHUS PEeaKLUi
MOHHOTO OOMEHa, YYUTHIBasl YCJIOBHUS, IPH KOTOPBIX 3TH PeaKiH
UAYT 10 KOHIIA;

cpopmuposanHocms yMeHull npogoOums PEaKUUH, MOATBEpPXKIa-
IOIIME KAayeCTBEHHBIM COCTaB Ppa3IMYHBIX HEOPraHMYECKHX Be-
IIECTB; PACNO3HABAMb ONBITHBIM IIyTEM UOHBI, IPUCYTCTBYIOINE B
BOJIHBIX PacTBOpaxX HEOPraHUYECKUX BEILECTB;
cpopmuposanHocms yMeHull packpuléams CyIIHOCTb OKUCIUTENb-
HO-BOCCTaHOBHTENBHBIX PEAKIUI TOCPEACTBOM COCTABIICHHS DIICK-
TPOHHOTO OaniaHca 3TUX PEaKIHii;

cpopmuposannocms ymMeHu 00bACHAMb 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKOW PEaKIUH OT Pa3iIMYHBIX (aKTOPOB; XapakTep cMelle-
HUA XUMHUYCCKOIro paBHOBECHA B 3aBUCHMMOCTHU OT BHCHIHCTO BO3-
nevicteus (mpuanun Jle [larense);

copMupoanHoCmy YMEeHUU Xapaxmepu3oeams XUMUIECKUE MPo-
LECCHI, JIeXKAIME B OCHOBE MPOMBIIUICHHOTO IMOMYYEHHUSI CEPHOM
KHCJIOTHI, aMMHaKa, a Takke c(HOpMHUPOBAHHOCTH MPEACTABICHUH
00 0o0MmMX HAyYHBIX MPUHIMIIAX U IKOJOTHIECKHUX MPOOIeMax Xu-
MHUYECKOTO TIPOU3BO/ICTBA,;

CchOpMUPOBAHHOCTND YMEHUTI NPOBOOUMb BEIYUCIICHUS C UCTIONB30-
BaHMEM IOHATHSA «MaccoBas JOJIA BEIIECTBA B PacTBOpPE», O0BbEM-
HBIX OTHOILEHHWH I'a30B IPU XUMHUYECKHX PEaKLHsIX, MAacChl Bellle-
cTBa Wi 00bEMa ra30B 1O HM3BECTHOMY KOJHMYECTBY BEIIECTBa,
Macce Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKLUH BEIIECTB,
TeroBoro 3¢ dexra peakyu Ha OCHOBE 3aKOHOB COXPaHEHUS Mac-
ChI BE€IICCTB, IPCBPAIICHUA U COXPAaHCHUA DOHEPIUU,
copmuposannocmy ymeHull coomo0ams npasuid TOIb30BaHUS
XUMHYECKOI mmocyioi U 1abopaTopHBIM 00OPYAOBaHHUEM, A TAKKE
npaBuwia  oOpalleHuss C  BemecTBAMH B COOTBETCTBHH
C MHCTPYKIIUAMU 110 BBIIIOJHCHUIO J'Ia60paT0prIX XUMHNYECCKHUX
OTIBITOB,;

CcPOpMUPOBAHHOCTND YMEHUU NIAHUPOBAMb U GLINOJIHAMb XUMHUYe-
CKUU DKCIIEPHMEHT (pa3lIoKeHHE MEPOKCHAa BOJOPOAA B TPUCYT-
CTBHM KaTaln3aTopa, ONpelesIeHHE Cpeasl PaCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOPA, BIHMSHUE Pa3IHYHBIX
(aKTOpOB HAa CKOPOCTh XUMHUYECKOH pPEaKIUd, PEakidd HOHHOIO
oOMeHa, KaueCTBEHHbIE peakinu Ha cyibhar-, KapOoHaT- U XJIO-
PHUI-aHUOHBI, HA KATUOH aMMOHHUS; pEILICHHE HKCTIEPUMEHTAIbHBIX
3aga4 1o TeMaM «Metamiey U «HemeTamie») B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30MMaCHOCTH TPH 0OpaIeHUH C BEIeCTBAMHU
1 Ja0opaTopHBIM 000pYIOBaHHEM, 1PeOCmAsIsAms PE3YIbTaThI



XMMHYECKOT0 SKCIEPUMEHTa B (hOpMe 3alHCH YPaBHEHUH COOTBET-
CTBYIOIIMX PeaKkUuil U ¢opmyruposams BBHIBOJABI Ha OCHOBE ITHX
PE3yIbTaTOB;

19) cpopmuposannocmo ymenuii Kpumuyecku aHAIU3UPO8AMb XAUMH-
YecKyl0 HMH(OpMAIMIO, IOJYy4aeMyl U3 pa3HBIX HCTOYHUKOB
(CMWU, UntepHeT u 1p.);

20) cpopmuposannocmv ymenuil coba00ams npaguid KOIOTHIECKU
11eJ1eCO00Pa3HOro NOBEAEHUS B OBITY U TPYIOBOH JESTENbHOCTH B
LENAX COXPAHEHHUS! CBOETO 3I0POBbS M OKpY’Karolled MPUPOAHOM
Cpellbl; 0CO3HABATh OMACHOCTH BO3JICHCTBHUS HA )KUBbIE OPTraHU3MBI
onpee€HHBIX BEleCTB, MoHUMas cMbich nokazatens [1JIK, nosc-
HSIMb Ha TIPUMEpax CHOCOObI YMEHBIICHUS M MPEAOTBPAIICHUS WX
BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJI0OBEKa;

21) nast 00yYarOMIMXCSA ¢ OTPAHUYECHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI:
YMEHHUE IPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METOJaxX IO-
3HAaHUS BEUICCTB U XUMHWYCCKUX ﬂBHeHHP'I;

22) i CIENbIX W CIaOOBHIAIINX OOYUAONIMXCS: YMEHHE HCITOIB30-
BaTh penbepHO TOUeUHyIO cucteMy obozHaueHuid JI. bpaiins mis
3aIUCU XUMUYECKUX (hOpMYJI.

COJAEPKAHUE YYEBHOI'O IPEJIMETA «XUMMUSI»

10 KJIACC. OPTAHUYECKAS XUMUS

TeopeTnueckre OCHOBBI OPTraHUIECKOW XUMUHU

[Ipenmer opranuyeckoil XUMHH: €€ BO3SHHKHOBEHHE, Pa3BUTHE U
3HAaYCHUEC B MMOJTYUCHHUHN HOBBLIX BEIICCTB U MAaTCPUATIOB. TeOpI/ISI CTpoE-
HUS OpraHuYecKux coeauHeHuii A. M. bytiepoBa, €€ OCHOBHBIE MOJIO-
xeHust. CTpyKTypHBIE (OPMYJIBl OPTaHUYECKHX BeIecTB. | omMoiorus,
n3oMepusa. XUMHAYEeCKasi CBA3b B OPTaHMYECKUX COCAMHEHHUSX — OJIU-
HapHBIE U KPATHEIE CBS3H.

[IpencraBnenue o knaccuukanuu OpraHUYecKux Bemiects. Homen-
KJIaTypa OPTaHWYEeCKHX COCTUHCHMI (CUCTeMaTHu4ecKas) W TPHBHAIb-
HBIe Ha3BaHWUS Ba)KHEHIIHMX HpelICTaBI/ITeHeﬁ KJIaCCOB OPraHU4YC€CKUX
BEIIECTB.

OKCIEPUMEHTAILHEIC METO/bl M3VUCHHs BEIISCTB M HX IpeBpaliie-
HUI: 03HAKOMJICHHE C 00pa3llaMH OpPraHWYeCKHUX BEIIeCTB U MaTepua-
JlaMH Ha X OCHOBE; MOJEIHPOBAHNE MOJIEKYJ OPTaHUYECKIX BEIIECTB;
HaOJIIOJICHUE W OMUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB TI0 IpeBparle-
HUIO OpPraHUYECKUX BEIIECTB MPH HArpeBaHuW (TUIaBieHHE, OOyTIMBa-
HHC ¥ TOPEHUE).



VYrneBonopoasl

ATKaHBI: COCTaB M CTPOEHHME, TOMOJIOTMUYECKHH psa. MetaH u
3TaH — MpPOCTEHINe NPEACTABUTENN allKaHOB: PU3MYECKHe U XUMHUYe-
CKHE CBOICTBA (peakuyy 3aMELICHUs U TOPEHUs), HAXOXKAECHUE B MIPU-
poze, NoIy4eHHe U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psii. DTHUIIEH U MPO-
MUIEH — MPOCTEHIINe NPEICTABUTENN AJKCHOB: (GU3MUECKHE U XUMHU-
YecKHe CBOMCTBA (peakuuu THAPUPOBAHUS, TaJIOTCHUPOBAHMA, THApA-
Talluy, OKUCJICHUS U MONUMEPU3aliN), IOTy4eHNE U IPUMEHEHNE.

Anxanuensl. byranuen-1,3 u merunOyranuen-1,3: ctpoeHue, Bax-
HeHIe XNMHYeCKHe CBOUCTBA (peakius momuMepu3samnmn). [lomydenne
CHUHTETUYECKOI0 KayuyKa U pe3uHBbI.

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHN Psi.
AneTnieH — NpoCTeHIINiA TpeJCTaBUTEb aIKUHOB: COCTaB, CTPOCHUE,
¢u3nueckue U XUMHUYECKHE CBOMCTBA (peakUuH T'MAPUPOBAHUS, rajio-
TeHUPOBAHMSA, TUPATAIIUH, TOPEHHUS ), TOJIyIE€HUE U IPUMEHEHHE.

Apenbl. Benszon: cocraB, cTpoeHHe, (U3MUECKUE W XUMHUYECKHE
CBOHCTBa (peakUuy TaJloOreHUPOBAHUS W HUTPOBAHUS), IOIyYEHHE H
npuMmeHeHue. Tonyon: cocmas, cmpoenue, usudeckue u Xumuyeckue
ceolicmea (peakyuu 2ano2eHupo8anus U HUMpPOBAHUs) NOJyYeHue u
npumenenue’. TOKCHIHOCTD apeHOB. | eHETHUYECKAS CBSI3b MEXKIy yriie-
BOJIOPOJaMH, IPUHAJICKAIIUMHE K PA3JIMYHBIM KJIaCCaM.

IIpupoaHble HCTOYHUKHM YIiIeBOAOPOAOB. [IpupoaHbIil ra3 u nomyt-
Hble HedTaHble Ta3bl. HedTh n e€ npoucxoxaenue. CriocoObl nepepa-
00Tk He(TH: TeperoHka, KPEeKWHT (TePMUYECKHUM, KaTaTUTHYECKUH),
nuponu3. [IponykTel nepepaboTku HeTH, MX MPUMEHEHNE B MPOMBIIII-
JICHHOCTH | B ObITYy. KaMeHHBIH yroib U MPOJYKTHI €0 MepepadoTKH.

DKCIIepUMEHTAILHBIC METO/bI U3VUYCHHMS BEUISCTB U WX NpPEBpalie-
HUH: O3HAaKOMJIEHHE C O0paslaMu IUIaCTMAacC, KaydyKOB W PE3HHBI;
koyekimn «HedTb» 1 «YToNb»; MOIENUpOBaHIE MOJIEKYJ YIIIeBOIO-
POIOB M TaJIOTEHONPOM3BOAHBIX; MPOBEJACHUE NMPAKTUIECKOH padOTHI:
MIOJTyYEHHUE STWIECHA U U3YUEHHE €r0 CBONCTB.

Pacuémmnuie 3a0auu

Brrurcnenust mo ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa,
KOJIM4EeCTBA UCXOOHOI'0 BEIIECCTBA WJIIN HpO}l}/KTa peaKHI/II/I I10 U3BECT-
HBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEUIECTB WU
MIPOJYKTOB PEAKIIHH).

6 Kpr‘MBOM B TEKCTE BBICJICHBI 3JIEMEHTLI COACPIKAHUA y‘Ie6HOI‘0 Marepualia, KOTo-

pBle U3y4aloTCsl B 03HAKOMHTEIBHOM IUIaHE M HE BKIIOYAIOTCS B COCTaB IIpEeMET-
HbIX pe3ynpTatoB ocBoeHuss OOIT COO Ha 6a30BOM ypOBHE.



Kucnopoaconepxaiye opraHn4eckie COeTUHEHNS

[IpenensHBIE OAHOATOMHBIE CIUPTHI. METaHOI M 3TAHOJ: CTPOEHUE,
¢u3nuecKkne U XMMUYECKHUE CBOWCTBA (peakUUH C aKTHBHBIMU METal-
JaMM, TaJOr€HOBOIOpPOJAMHU, TOpeHHE), IpuMeHeHue. Bonoponnsie
CBSI3U MEXXIY MOJIEKYJIaMHU CIMPTOB. JleficTBre MeTaHOJIa U 3TaHOJIa Ha
OpraHH3M YeJIOBEKa.

MHOroaTomMHble CHUPTHL. OTWUICHIIHMKOIb M TJHLEPHUH: CTPOCHUE,
¢du3nUecKue 1 XUMHUYECKHE CBOWCTBA (B3aUMOAEHCTBHE CO IEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsI peaklusl Ha MHOIOaTOMHBIE CIUPTHI). [Jlei-
CTBHE Ha OpraHM3M 4ejoBeKa. [IpuMeHeHMe riuueprHa W 3TUJICHIIIH-
KOJISL.

®deHomn: cTpoeHUe MOJIEKYIIbI, (PU3NYECKUE U XUMHUYECKHE CBOHCTBA.
Tokcnunocts penona. [Ipumenenue denona.

Anpaerunpl U Kemousl. PopManbaeTua, aneTanbIerua: CTPOCHHUE,
¢u3nuecKkue U XMMUYECKUE CBOWCTBA (PEaKkUHU OKHCIEHHS U BOCCTa-
HOBJICHUS, KAU€CTBEHHBIE PEaKIIMN), MOTydYeHHE U IPUMEHEHHE.

Ayemon: cmpoenue, usuueckue u xumuieckue ceouUcmsa (peaxyuu
OKUCTIEHUS U BOCCMAHOGACHUSL), NOTYYEHUe U NPUMEHEHUE.

OnHOOCHOBHBIE MIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U
YKCYCHasi KHCIIOTBI: CTpOeHHE, (U3UUECKUE M XUMHUYECKUE CBOWCTBA
(cBoticTBa, o0mIHeE IS KiIacca KUCIOT, peakus dTepupuKanmm), moiy-
YeHue U npuMeHeHue. CTeapuHoBas W OJIEMHOBAs KHUCIIOTHI KakK Hpen-
CTaBUTENIM BBICIINX KapOOHOBBIX KHCIOT. MbUIa KaK COJHM BBICIIMX
KapOOHOBBIX KHCJIOT, X MOIOILEE JIeiiCTBHE.

CroxHble 3¢HUpBI KaKk IPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ uaponuns
cioxHbIX 3¢upoB. Kupbl. ['maponu3 >xupoB. [IpumeHeHue KHUPOB.
buonornueckas posib KHUPOB.

VYrneBoapl: cocTaB, KiaccupuKanys yriaeBoaoB (MOHO-, TU- U MOJH-
caxapuniel). [I0KO3a — TpoCTEeUmUit MOHOCaxapua: OCOOCHHOCTH
CTPOCHUSI MOJIEKYJIbI, (U3MUYECKHEe W XUMHUYECKHE CBOWCTBa (B3aUMO-
neiicteue ¢ ruapoxcugoM meau(ll), okuciieHne aMMuadHbIM PacTBOPOM
okcuna cepedpa(l), BoccTaHOBICHHE, OPOKEHUE TIIFOKO3BI), HAXOXKJIE-
HUE B MpHpOJle, NMPHUMEHEHHe, Ouojormueckas poib. DOTOCHHTE3.
@pykTO3a Kak U30Mep TIIFOKO3BI.

Caxapoza — npedcmagumens Oucaxapuoos, 2UOPoOIU3, HaxodHcoeHue
6 npupode u npumMeHeHue.

Kpaxman w memmono3a Kak MpupoAHble ToauMepsl. CTpoeHwme
Kpaxmaja W LeuTon03bl. PU3ndeckre 1 XMMUYECKHE CBOWCTBA Kpax-
Maya (THApONn3, KaYeCTBEHHAs! PEAKIIHS C HOJIOM).

3KCH€[!I/IMGHT&JII)HBIC MCTOJIbI M3YYCHUS BCIICCTB W UX TTPEBPAIIC-
HMI: IMPOBCJCHUC, Ha6J'IIOZ[eHI/I€ " OIIHMCAaHUC NCMOHCTPAIMOHHLBIX OIIbI-



TOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIINU OJTHOATOMHBIX CITUPTOB
(oxucnenue staHona oxcuaoM Menu(Il)), MHOrOaTOMHBIX CHIHPTOB
(B3aumMoneiictBue rnuuepuna c¢ rugpokcuaom Mmenu(Il)), ampaerumon
(OKHuCIIeHHEe aMMHAYHBIM pacTBOpOM okcuaa cepedpa(l) u ruapokcumom
menn(1l), B3amMmoselicTBre KpaxMaia ¢ HOJAO0M); IPOBEACHHE TIPaKTHYC-
CKOM pabOTHI: CBOHCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuémmnuie 3a0auu

Brruncnenust mo ypaBHEHHIO XUMHYECKOH peakiinu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBAa MM MPOAYKTa PEaKklHd MO U3BECT-
HBIM Macce, 00BbEMY, KOTHUYECTBY OJHOTO W3 MCXOAHBIX BEIICCTB WIIN
MIPOJYKTOB PEAKIIHH).

A3zoTcojepxalire OpraHu4eckue COeIMHEeHNS

Amunvl. Memunamun u auuaun: cocmae, cmpoenue, gusudeckue u
Xumuueckue ceoticmea (copenue, gzaumooeticmaue ¢ 000U U KUCIOMA-
miu).

AMHWHOKHUCIIOTHI KaK am(oTepHble opranndeckue coeanHeHus. Ou-
3WYECKHE U XMMHUYECKHE CBOWCTBAa aMHUHOKHCIIOT (Ha MpuUMepe TIIUIH-
Ha). bronorunyeckoe 3HaUYeHNE aMUHOKHUCIIOT. [lenTumb.

benku kak NpUpOJHBIE BBICOKOMOJIEKYISIPHBIE coenuHeHus. Ilep-
BUYHAs, BTOpPUYHAs W TPETHYHAS CTPYKTypa OENIKOB. XUMHYECCKHE
CBOMCTBa OEIKOB: TUIPOJIN3, JACHATYpAIlHsl, KaYeCTBEHHbIE PEaKI[ui Ha
OenKu.

OKCIIepUMEHTaIbHBIE METOJIbI M3YUECHHS BEIIECTB M WX IIpeBpaliie-
HUli: HaOIOZICHHE W OMUCAHWE JAEMOHCTPAI[MOHHBIX OIBITOB: JIEHATY-
parust OeKOB MPH HATPEBaHUM, [[BETHBIE PEaKIIUU OEJIKOB.

BricokoMonexynsapHble COeAMHEHUS

OCHOBHBIE TOHSTHSI XMMHH BBICOKOMOJICKYIISIPHBIX COE€JIMHCHHM:
MOHOMED, TOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aIUH,
cpeaHss MoneKyssipHas Macca. OCHOBHBIE METOABI CHHTE3a BEICOKOMO-
JIEKYISAPHBIX COeTMHEHNH — MOTUMEPH3aIns U MOJTUKOHACHCAITUS.

IInacmmaccer (noausmunien, NOIUNPORUNIEH, NOTUSUHUNIXAOPUO, NO-
aucmupon). Hamypanenoii u cummemuueckue xayuyku (0ymaoueHo-
8blll, XJIOPONPEHOBYIL U U3ONPEHOBbIL). Bonokua: namypanvusie (x1o-
NOK, wepcmy, WENK), UCKYCCMEEHHble (ayemamnoe 60JI0KHO, UCKO3a),
cunmemuyeckue (Kanpou u 1aecamu).

DKCIIepUMEHTAIbHBIC METO/IbI U3VUYCHHMS BEUISCTB U MX IpPEBpaile-
HUH: O3HAKOMJICHHE C 00pa3IaMy MPUPOAHBIX M UCKYCCTBEHHBIX BOJIO-
KOH, IJIaCTMAacC, Kay4yKOB.

Mesrcnpeomemmunie ceasu



Peanuzaius MeXNpeIMETHBIX CBSI3€H MPU U3YYCHUU OPraHUYECKON
xumud B 10 Ki1acce OCyIIECTBIISETCS Yepe3 MCIOIb30BaHNE KaK OOIIUX
€CTEeCTBCHHO-HAYYHBIX TIOHATHI, TaK U TOHITHH, SIBISIOIIMXCS CHCTEM-
HBIMU JUTS OTJCITBHBIX TIPEJIMETOB €CTECTBEHHO-

HAYYHOTO ITUKIIA.

OO1IKe eCTeCTBCHHO-HAYYHBIC MOHATHSI: SIBICHHE, HAYYHBINH (aKT,
THIIOTE3a, 3aKOH, TEOPHS, aHAIN3, CUHTE3, KilacCUu(UKAIHS, TIePHOINY-
HOCTh, HAOJIO/ICHHE, U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHHE.

Odusuka: marepus, HEPrHs, Macca, aTOM, 3JEKTPOH, MOJIEKYJa,
SHEPTeTHUECKUH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOS-
HUE BellecTBa, (GU3NUCCKUE BETMIUHBI U CIUHHIBI UX H3MEPCHUSI.

Buonorust: kierka, opranusM, ouocdepa, oOMEH BEIIESCTB B opra-
HU3Me, POTOCHHTE3, OMOJIOTHYECKH aKTUBHBIC BelecTBa (OeIKu, yrie-
BOJIBI, JKUPBI, (PEPMEHTHI).

Teorpadus: MuHEpalbl, TOPHBIC TOPOJBI, MOJIE3HBIC HCKOMAEMBbIC,
TOIIJIMBO, PECYPCHI.

TexHOMOrus: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO IHTA-
HUSI, MOIOIIIUE CPENICTBA, JICKAPCTBEHHBIC M KOCMETUIECKUE TIPEaparhl,
MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KUIACC. ObIIASI U HEOPTAHUYECKAS XUMUSA

TeopeTtrueckre OCHOBBI XUMHHU

XuMu4eckui anmeMeHT. AToM. Anpo aToma, H30TOIBL. DNEKTPOHHAS
000J104Ka. DHEpreTHUeCKNe ypoBHH, MOYPOBHH. ATOMHBIE OpOHUTAIH,
S-, p-, d-amemenTtsl. OCOOEHHOCTH pacipeieNieH st IEKTPOHOB O Op-
OWTa M B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DIEKTPOH-
Hasi KOH(QUTypalys aToMOB.

Ilepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XHMHUYECKHUX
anemeHToB /. . MenneneeBa. CBs3b nepuoguueckoro 3akona u Ilepu-
OJIMYECKON CHCTEeMbl XUMudeckux 3aemeHToB [[. V1. MeHneneena ¢ co-
BPEMCHHON TEOPHEH CTPOSHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOHCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XK-
HBIX BEILECTB MO IpylnaM M MepuojaM. 3Hau€HHE NEPHOJAHYECKOrO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemecTBa. XUMUYECKast CBSI3b. BUIBI XUMHUYECKOUM CBSI3U
(xoBaJleHTHAsI HEMIOJISIPHASL U TIOJISIpHAs, MOHHAS, MeTaJunyeckas). Me-
XaHU3MBI 00pa30BaHUsI KOBAJIEHTHON XMMUYECKOW CBsI3M (OOMEHHBIN 1
JIOHOPHO-aKIIETITOPHBIN). Bomoponnas cBs3p. BajmeHTHOCTH. DnekTpo-
OTpHULATENBHOCTh. CTeNeHb OKUCIeHYs. IOHBI: KATHOHBI U aHHOHBI.

BemectBa MOJIEKYJIpPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH
[IOCTOSIHCTBA COCTaBa BELIECTBA. THWIbI KPUCTAUIMYECKUX PELIETOK.



3aBHCHMOCTE CBOMCTBA BEIMIECTB OT THIA KPUCTALIMICCKON PEIIETKH.

[TonsiTue o aucnepcHbIx cucremax. VICTUHHBIE U KOJIOUMAHBIC pac-
TBOpPHEI. MaccoBast 107151 BEIECTBa B pacTBOPE.

Knaccudukamms Heopranndecknx coequHeHnid. HomeHkmaTypa He-
OpraHWYeCKUX BemecTB. |'eHeTmdeckass CBSA3p HEOPraHWYECKHX Be-
LIECTB, MPUHAICKAIUX K PA3IMYHBIM KJIaccaM.

Xumudeckas peaknus. Kinaccupukanns XHMHIeCKUX peaKIiii B He-
OpPTaHUYECKOW W OPTaHMYECKOW XUMHH. 3aKOH COXPAHEHHUS MacChl Be-
IIECTB; 3aKOH COXPAaHEHHUS U MPEBPAIICHUS SHEPTUH MPU XUMUYECKUX
peakuusx.

CKOpOCTh peakIuy, e€ 3aBUCHMOCTh OT pa3IMIHBIX (hakTopoB. O0-
patuMsble peakuuu. XUMHUYECKoe paBHOBecHe. DaKTOpBI, BIUAIOIUE HA
COCTOsIHHE XuMudeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutudeckass — amcconmanus.  CunmbHBIE HW  Clia0ble
aneKT-ponuThl. Cpea BOJHBIX PACTBOPOB BEIIECTB: KUCIHAs, HEUTPaIhb-
Hasl, menovnas. [lousmue o 600opoonom nokazamene (PH) pacmsopa.
Peakiun monHoro ooMeHa. [ u0ponu3 HeopeaHU4eckux U OpeaHuyecKux
selecms.

OKHUCITUTENHHO-BOCCTAHOBUTENbHBIE peakuuu. [lousmue 06 snex-
mpoau3ze pacniasos u pacmeopos coaeu. llpumvenenue anekmponusa.

OKCIIepUMEHTATRHBIE METOJIBI M3YUCSHHS BEIIECTB M WX IIpeBpaliie-
Huii: nemoHcTparus Tabmui «llepuogudeckas cucTeMa XUMHYECKUAX
anemeHToB [I.1. MeHaeneeBay; n3ydeHUEe MOJENEH KPUCTAUIMYECKHUX
pemIéToK; HAONIOIEHUE U OMMCAaHUE JEMOHCTPAIMOHHBIX U J1abopaTop-
HBIX OIBITOB (Pa3lIOKEeHHE TIEPOKCUAA BOAOPOJa B MPUCYTCTBUU KaTa-
JU3aTopa, OMpEIeNIEHUE CPEAbl PAaCTBOPOB BEIIECTB C IMOMOUIBIO YHHU-
BEPCAIbHOTO WHJIUKATOPa, PEaKIMd HOHHOIO OOMEHa); MpOBEJCHHE
MIPaKTHYECKOil paboThl «BrusHue paznudHbIX (aKTOPOB HA CKOPOCTH
XUMHUUYECKON peaKLnm».

Pacuémmnute 3a0auu

Pacu€rel o ypaBHEHHSAM XUMHYECKHX PEAKIHid, B TOM YHCIIE Tep-
MOXUMHYECKUE pacyEThl, pacy€Thl C MCHOIb30BAHUEM IOHSITHUS «Mac-
COBast IOJISI BEIIECTBAY.

Pa3nen 2. Heoprannueckas xumust

Hemerannel. [lonoxenue HemeramioB B Ilepuoanueckoit cucteme
xumudeckux 31ementoB J[.M. MeHneneeBa U 0COOEHHOCTH CTPOCHHS
aToMoB. Pu3MUECKHe CBOWCTBA HEMETALIOB. AJIOTPONHSI HEMETAIIIIOB
(Ha mpuMepe KHuCIopoa, cepbl, pochopa u yriepoa).

XUMHYECKHE CBOWCTBA BOKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEPHI,
aszota, (ocdopa, yriepoma U KpeMHHS) M WX COCIUHEHUN (OKCHIOB,



KHCIIOPOJICOMEPIKAIINUX KUCIOT, BOJOPOIHBIX COSIIMHEHHUH ).

[IpuMeHeHre BaXXHEHIIINX HEMETAIIOB U MX COCTUHEHUH.

Mertamnsbl. [Tonoxxenne metaiuioB B Ileproanueckoil cucreMe XuMu-
geckux anmeMmeHToB JI. M. MenneneeBa. OcOOEHHOCTH CTPOCHUS DJICK-
TPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmme ¢Gpu3ndecKkne CBOHCTBA
MeTauioB. CIiaBbl METAUIOB. DICKTPOXUMUUYCCKUN psJl HAPSKEHUN
METaJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEHITHX METAIOB (HATPHM, KaJHiA,
KaJIbLIM, MarHui, aTlOMUHUAN, IUHK, XPOM, JKEJIe30, MEJIb) U UX COCIIH-
HEHUH.

OO6mue crmocoObl MONMy4eHus: MeTauioB. Memannypeus. Koppo3usa
memannog. Cnocobwl sauumuvl om kopposuu. [IpuMeHeHne MeTamioB B
OBITY U TEXHHKE.

OKCIIepUMEHTAIRHBIE METOJIBI M3YUESHHS BEIIECTB M WX IIpeBpalie-
HHUH: n3ydeHne KouteKnuu «MeTallisl U CIDIaBbDy, 00pa3IloB HEMETAII-
JIOB; PEUICHHE SKCIICPUMEHTAJIBHBIX 3aJlad;, HaOJIOJCHUE U ONKCAHUC
JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE TH]I-
POKCHIa aTIOMUHHSI C PaCTBOPAMH KHUCIIOT H IIEI0Yel, KaueCTBEeHHEIE
peaKIy Ha KaTHOHBI METAIIJIOB).

Pacuémmnuie 3a0auu

Pacuérel Macchl BemecTBa uian 00bEMa ra30B MO0 U3BECTHOMY KOJIH-
YECTBY BEIIECTBA, MAcCe WM 00BEMY OJTHOTO U3 YUACTBYIOIINX B Peak-
MU BEIECTB; pacyEThl Macchl (00BEMaA, KONMMYECTBa BENIeCTBa) MPO-
JIyKTOB PEaKIMHU, €CJIU OJIHO U3 BELIECTB UMEET ITPUMECH.

XUMUs U KUA3Hb

Ponb xuMuu B 00€CHEUEHHUU SKOJIOTUYECKOW, DHEPreTUYECKON U
MUIIEBOH O€30MaCHOCTH, Pa3BUTUH MeAWNHHEL [loHSATHE O Hay4YHBIX
METOAaX MO3HAHUS BEIIECTB U XUMHYECKUX PEAKIUH.

[pencraBnenus 06 OOMMX HAYYHBIX MPUHIUMIAX MPOMBIIIJICHHOTO
MOJTyYEHHS BAKHEHIIINX BELLIECTB.

UenoBek B MHpE BELIECTB U MAaTEpUAIOB: BaXKHEUIINE CTPOUTEIb-
HbIE MaTepuasbl, KOHCTPYKLMOHHbIE MaTepUaibl, KPaCKU, CTEKIO, Ke-
paMuKa, MaTepuasbl JUisl JJIEKTPOHUKH, HAHOMAaTEPHaJlbl, OPraHUYECKHE
W MHUHEpaJbHbIEC YI00pEHHSI.

XuMHs W 370pOBbE YEJIOBEKA: IPaBHUJa HCIOJNb30BAHUS JIEKap-
CTBEHHBIX IPENaparoB; MpaBuiIa 0e30MacHOr0 HCIOIB30BAHUS Ipera-
patoB OBITOBOI XMMHH B ITOBCEAHEBHOM JKHU3HU.

Mesrcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBsI3€i PH U3yUeHUH OOIIeH 1 Heop-
TraHYeCcKOr XuMHH B 11 Kitacce oCcymecTBIsIeTcsl Yepe3 NCTIOIb30BaHIE



Kak OOIIMX ECTECTBEHHO-HAYYHBIX MOHATUH, TaK W TOHATHH, SBIISIO-
IIUXCSI CUCTEMHBIMH Uil  OTHCNBHBIX MNPEAMETOB E€CTECTBEHHO-
HAYYHOTO [TUKIIA.

OO0mue ecTecTBeHHO-HAYYHBIC MMOHATHS: HAY4YHBIN (DakT, rUmoresa,
3aKOH, TEOpHs, AaHAIM3, CHHTE3, KiIacCH(UKamus, NepHOANYHOCTD,
HabJroIeHNe, SKCIIEPUMEHT, MOACTHPOBaHIE, H3MEPEHNUE, SBJICHNUE.

®usnka: Marepus, SHEprus, Macca, aToOM, OJJICKTPOH, IIPOTOH,
HEWTPOH, MOH, U30TOM, PAJHOAKTUBHOCT, MOJICKYJIA, YHEPTeTHIECKHNA
YPOBEHB, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSHHE BEILECTBA,
¢u3nUecKue BeIMYNHBI U €IUHHLBI UX U3MEPEHHS, CKOPOCTb.

buomnorus: kieTka, OpraHm3M, JKOCHCTeMa, OHocdepa, Makpo- H
MHKPO3JIEMCHTBI, BATAMUWHEI, O6MCH BCIICCTB B OpraHusme.

I'eorpadus: MuHEpaibl, TOPHBIC TOPOJBI, MOJIC3HBIC HCKOMACMEIC,
TOIUTUBO, PECYPCHL.

TexHONMOTHs: XMMUYECKast TIPOMBIIUICHHOCTh, METAJUTypPT s, TIPOU3-
BOJICTBO CTPOMTENBHBIX MAaTEpUalioB, CEIbCKOXO3SHCTBEHHOE MPOM3-
BOACTBO, MUOICBasA MPOMBIIIJICHHOCTD, (l)apMaHCBTI/I‘ICCKa}I IIPOMBIIII-
JICHHOCTb, TIPOM3BOACTBO KOCMETHYECKHX IIPENapaToB, MPOU3BOJCTBO
KOHCTPYKIMOHHBIX MATCpHUAJIOB, OJICKTPOHHAA MNPOMBINIJICHHOCTD,
HaAHOTCXHOJIOT'HUH.



TEMATHYECKOE IINTAHUPOBAHMUE yuye6Horo npenmera « XuMus»

Y4eonnlii npeqmet «Xumus» (06a30Bblii ypoBeHb)
Bcero 70 4, 3 HAX 6 4 — pe3epBHOE BpeMs

10 KUIACC. OPTAHUYECKASA XUMUS
1 4 B Hegem, Bcero 35 4, u3 HUX 3 4 — pe3epBHOE BpeMsi

IIpumepHBbIe TEMBI,
pacKpbIBalOLINeE JAH-
HBIi pa3jaen npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBOJH-
MOe Ha UX U3y4YeHHne

OcHOBHOe cofep:kaHue

OcHoOBHBIE BU/bI 1€SITEJILHOCTH 00Y-
YA IUXCS

Pa3znen 1. TeopeTuueckne 0CHOBBLI OpraHuveckoi xumuu (3 )

Tema 1. Ilpenmer op-
raHUYecKoil XUMMH.
Teopust XMMHYECKOT0
CTPOEHUSI OpraHuYve-
CKHX coequHeHmii (3 1)

ITpeamer opraHMYeCKON XUMUM: €€ BO3-
HUKHOBEHHE, Pa3BUTHE U 3HAYECHHUE B T10-
JTy4€HUH HOBBIX BEIIECTB U MaTEPUAIIOB.
Teopust CTpo€HHS OPraHUYECKUX COEH-
HeHuid A. M. ByTiiepoBa, €€ 0oCHOBHBIE
nonoxeHus. CTpyKTypHbie GOpPMYJIBI Op-
TaHUYECKHX BelecTB. ['oMonorus, uzo-
Mepusi. XUMHUYecKast CBsI3b B OpraHuye-

PackpeIiBaTh CMBICT U3y4aeMbIX TOHSITUN
(BBISIBIATH MX XapaKTepHBIE MPU3HAKH),
YCTaHaBJIMBAaTh UX B3aUMO-CBSI3b.

[IpuMeHATh MONOKEHUS] TEOPUU CTPOE-
HUS OPTaHUYECKHUX coeanHeHni A. M.
Bytneposa anis 00bsicHEHHS 3aBUCH-
MOCTH CBOMCTB BELIECTB OT UX COCTaBa
U CTPOCHHH.




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

CKUX COCAMHCHUAX: KpaTHBIC CBA3U, O- U
TT-CBS3H.

[IpencraBnenune o k1accudukanuu op-
raHnyeckux Beuiects. HoMeHknaTypa
OpPTaHWYECKUX COCTUHEHHI (CHCTEMaTH-
4yecKasl) U TPUBHAJIbHBIE Ha3BaHUS BaXK-
HEHUIIUX NIPEACTABUTEIICH KIIACCOB Opra-
HUYCCKUX BCIIICCTB.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIl, COKpa-
mEHHON) (hopMyJT OpraHUYeCcKUX Be-
IECTB.

Onpenenars BUAbl XUMUYECKON CBSI3U
(omuHApHBIE, KPaTHBIE) B OpraHuye-
CKHMX COEMHEHUSX.

JdeMoHcTpauum

— O3HAaKOMJICHHE ¢ 00pa3laMu OpraHu-
YECKHUX BEHICCTB U MaT€pralaMy Ha UX
OCHOBE;
— OIBITHI 10 IPEBPALIECHUIO OpraHuYe-
CKHX BEIECTB IPH HarpeBaHUH (TIJIaB-
JieHue, 00yriIMBaHUE U TOPEHNUE).

JlabopaTopHBIii ONBIT

PackpsIBaTh posb OpraHMYEeCKON XUMHUU
B )KM3HU YEJIOBEKA, WITFOCTPUPOBATh
CBSI3b C IPYTUMH HAYKaMH.

HabnronaTh 1 onuchIBaThH JEMOHCTpPAITH-
OHHBIE OIIBITHI; POBOANUTH U OIIUCHI-
BaTh JIAOOPATOPHBIE OMBITHI




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

— MOJEIUPOBAHUE MOJIEKYJI OpraHude-
CKHX BEIECTB

Paznen 2. YraeBogopoani (12 4)

Tema 2. IllpeneabHbie
yIJ1eBOI0POIbLI — aJI-
KaHblI (2 4)

AJIKaHbI: COCTaB M CTPOEHHUE, TOMOJIOTU-
yecku psig. MeTaH u 3TaH — npocTent-
IIHME TIPEICTABUTENH alKaHOB: (pU3NUe-
CKH€ U XUMHYECKHE CBOMCTBA (peaKkiuu
3aMelICHUs U TOPEHHs), HAXOXKJCHUE B
MIPHUpPO/IE, TTOTyYEeHUE U TPIMEHEHNE

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI
(BBISIBIISITH MX XapaKTepHbIC PU3HA-
KH), yCTAaHABIIUBATh UX B3aUMO-CBSI3b,
WCTIOJIB30BaTh COOTBETCTBYIOIIUE T10-
HSTHA IPU ONMCAaHUH COCTaBa, CTPOe-
HUS U TIPEBPAIICHUI OpraHNueCKUX
COCTNHECHHH.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIMKY
JUISL COCTAaBIICHUSI MOJIEKYJISIPHBIX
CTPYKTYPHBIX (pa3BEPHYTON, COKpa-
mEHHON) (hOpMyIT OpraHUveCcKuX Be-
IIECTB.




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

YcTaHaBIMBaTh MPUHAIIEKHOCTD BE-
IIECTB K ONpeeIEHHOMY KJIacCy yriie-
BOJIOPOJIOB IO COCTaBY U CTPOEHHUIO,
Ha3bIBaTh UX 110 CHCTEMATHIECKOM HO-
MEHKJIaTypP€; IPUBOUTHh TPHUBHAILHBIC

Tema 3. HenpeneJib-
HbI€ YIJIeBOAOPO/bI:
aJIKeHbI, ATKATHEeHbI,
AJIKUHBI (6 1)

AJTKEeHBI: COCTaB M CTPOCHHE, TOMOJIOTH-
YECKHH psil. DTWICH U MPOIUIICH —
MPOCTEHIINE MPEACTABUTENN AIKSHOB!
(u3nYecKue U XUMUYECKHe CBOICTBA
(peakuuy THIPUPOBAHUS, TAJIOTCHUPO-
BaHUSsl, TUAPATAINH, OKUCIECHHUS U TTOJHU-
MEpH3aIliH), TOJyYCHNE U IPUMEHEHHE.
Ankanuensl. byranuen-1,3 u meTunOy-
TagueH-1,3: cTpoeHue, BaXXKHEUIIINE XU-
MUYECKHE CBOMCTBA (peakius MOTuMe-
puzanun). [lorydeHne CHHTETHIECKOTO

Ha3BaHUS OTJENbHBIX NIPECTaBUTENCH
YTJIEBOJIOPOJIOB.

Omnpenensts BUIBI XUMHUYECKON CBSI3H B
MOJIEKYJIax YIJIeBOAOPOIOB; XapaKTe-
PHU30BaTh 3aBUCHMOCTH PEaKITMOHHOM
CHOCOOHOCTH YTJIEBOJOPOAOB OT KpaT-
HOCTH KOBQJICHTHOM CBSI3H.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIEeCKUe U XuMHJe-
CKHE CBOICTBa, BaYKHEHIIINE CITOCOOBI
HOJIy4Y€HUS TUIIMYHBIX IPEICTaBUTE-




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

Kay4yyKa U PE3UHBI.
AJIKHHBI: COCTaB U OCOOCHHOCTH CTpOe-
HUs1, TOMOJIOTHYECKUH psil. AIleTH-

JIeH — OPOCTEHIINI NpeaCTaBUTENb AJl-
KHHOB: COCTaB, CTPOEHHE, GU3NUECKUE U
XUMHYECKHE CBOWCTBA (peaKIuy THApH-
POBaHUsI, TaJJOT€HUPOBAHUS, THIpaTa-
LM, TOPEHHS), TOJTyIeHUE U IPUMEHE-
HUC

Jell pa3IUIHBIX KIIACCOB YTIIEBOAOPO-
JOB (MeTaHa, 3TaHa, ITUIICHA, alleTH-
JieHa, Oyraauena-1,3, OeH3oma).

BBIABIATE TeHETHYECKYIO CBSI3b MEWKTY
YIJIEBOJOPOJIaMHU M TIOATBEPXKIATh €&
HaJIM4Me YPaBHEHUSIMHU COOTBETCTBY-
IOIINX XUMUYECKUX PEaKIUH C Uc-
MOJIB30BaHUEM CTPYKTYPHBIX (POPMYIL.

XapakTepru3oBaTh HICTOYHUKH YTIIEBOJ0-
POIHOTO CHIPhs (HE(Th, MPUPOTHBIH
ras, yrojb), CllocoObl X MepepaboTKH
Y MIPaKTHYECKOE MMPUMEHEHHUE ToITyYa-
EMBIX MTPOJTYKTOB.

Tema 4. ApomaTuye-
CKHe yriieBoaopoasbi (2

Apensl. benson: cocras, ctpoenue, ¢pu-
3U4YecKHe U XUMUYECKHE CBOICTBA (pe-

Hcnonp3oBaTh CCTCCTBCHHO-HAY4YHbIC
MCTO/bI ITO3HAHU — MPOBCACHUC,




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

1)

aKLUH raJOreHUPOBAHUS 1 HUTPOBA-
HUS), TOJTy4YeHHe U puMeHeHue. 7ony-
021 cocmas, cmpoenue, gusuyeckue u
Xumudeckue ceolicmea (peakyuu eaioze-
HUPOBGAHUA U HUMPOGAHUSL), NOTYYEHUEe U
npumeHnenue. TOKCHYHOCTD apeHoB. I'e-
HETHYECKas CBsI3b YIICBOAOPOIOB, IPU-
Ha/JIeXKAalUX K pa3IMYHbIM KilaccaMm

Tema 5. Ilpupoanbie
HCTOYHUKH YIJIeBOJ0-
POZIOB M UX Iepepa-
6otka (2 1)

IIpupoiHbIE HCTOYHMKH YTIIEBOIOPOIOB.

[pupoaHbIii Ta3 ¥ NONMYTHBIE HEPTIHBIC
ra3bl. HedTh u €€ npoucxoxaeHue.
CriocoObI niepepaboTKu HeTH: Tiepe-
TOHKa, KPEKUHT (TePMUYECKHNA, KaTalln-
THYECKHH ), Tupoiu3. [IpoayKThl nepe-
paboTku HeTH, X TIPUMEHEHHE B TIPO-

HaOJII0IeHNE U OTIMCAHNE XUMHIECKO-
TO 9KCIIEpUMeHTa (J1a0opaTopHbIe U
MpaKTU4YECKUe paboThI).

CrnenoBaTh npaBuiIaM Oe3o0mmacHoi pado-
THI B JIAOOPAaTOPHUH TIPU HCIIOIH30Ba-
HUHU XUMUYECKOH TIOCY/IbI U 000PY/10-
BaHMS, a TAK)Ke MpaBUiIaM oOparieHus
C BEIIECTBaMH B COOTBETCTBUH C WH-
CTPYKIMSIMHU TI0 BBITIOJIHEHHIO J1a00pa-
TOPHBIX OIIBITOB U MPAKTHYECKUX pa-
00T 1O MOJYYEHHIO ¥ N3YyYESHHIO Opra-
HHUYCCKUX BCIIICCTB.

Hpe)ICTaBHSITL PE3YILTATHI OKCIECPUMEH-
Ta B (pOpMe 3aIicu YpaBHEHHI COOT-
BETCTBYIOLIUX peaKHI/Iﬁ " aej1aTh BBI-
BOJIBI HA X OCHOBE.




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

MBIIIEHHOCTH U B ObITY. KameHHbIi
YroJib ¥ POJYKTHI €ro nepepadboTku

JdeMoHcTpauus
— kosutekinu «Hedte» 1 «YTomb.
JlaGopaTopHbIe ONbIThI
— 03HaKOMJICHHE C 00pa3laMH ILJIacT-
Macc, KayIyKOB ¥ PE3UHBL;
— MOJICTTUPOBAaHNE MOJICKYJI YTJIEBOI0-
POJIOB 1 TAJIOTEHOIIPOU3BOIHBIX.

IIpoBOANTE BEIYUCIIEHHUS IO yPaBHEHUIO
XUMHUUYECKON peakiyi.

CaMoCTOATENIbHO MJIAHUPOBATH U OCY-
HIECTBIIATH CBOIO MTO3HABATEIBHYIO J€-
SITEJIBHOCTh; IPUHUMATh aKTUBHOE
y4acTHe B TPpYNIOBOH y4eOHOI nes-
TEIBHOCTH

IIpakTHyeckasi padota
Ne 1. Ilonydyenue sTuieHa U U3ydeHHE
€ro CBOMCTB.
Borunciaenust
— [0 YPaBHEHHUIO XUMHYECKOI peakunuu




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

(Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIIeCTBA WM MTPOAYKTA PEaKIUU IO
M3BECTHBIM Macce, 00BEMY, KOIIMIECTBY
OJIHOTO M3 MCXOJHBIX BEIIECTB WU MPO-
JTyKTOB PEAKIIHH)

Paznen 3. Kucinopoaconep:xamue opranudeckue coequHenus (12 4)

Tema 6. Cimprnl. De-
Hoa (3 v)

[IpenenpHBIE OMHOATOMHBIC CITUPTHI.
MetaHom 1 3TaHOI: CTpOCHUE, PU3NUe-
CKHE U XUMUYECKHE CBOWMCTBA (peaKiiuu
C aKTUBHBIMU METaJJIaMHU, TaJIOT€HOBO-
JIopoJaMu, TOpeHue), IpuMeHenne. Bo-
JIopojiHasi cBA3b. JleficTBHE MeTaHOIa U
3TaHOJIa HA OPTaHU3M YEJIOBEKA.
MHoroaToMHBIE CITUPTHI. OTUIIEHTIIN-
KOJIb ¥ TIIUIICPHH: CTPOCHHE, (PU3NUe-

PackpeiBaTh CMBICT H3y4aeMbIX TTOHATHI
(BBIABIATH X XapaKTepHbIC IPHU3HA-
KH), YCTaHaBJIMBATh UX B3aUMO-CBSI3b,
KCII0JIb30BaTh COOTBETCTBYIOLIHUE T10-
HATUA HpI/I OITMCaHHH COCTaBa, CTpOG-
HUS U IIPEBPALLECHUNA OPraHU4eCKUX
COEIMHCHHH.

I/ICHOHBSOBaTB XI/IMI/I‘IGCK}/IO CI/IMBOJ]I/IKy
IUUISL COCTABIICHUS MOJICKYIISIPHBIX U




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YA XCH

CKH€ U XUMHYECKHE CBOWMCTBA (B3aUMO-
JefcTBUE CO MIETOYHBIMU METAJIIaMU,
Ka4eCTBEHHAsl PEaKL¥si HA MHOTOATOM-
HBIE CITUPTHI).

CTPYKTYPHBIX (pa3BEpHYTOMH, COKpa-
MEHHOI ) (hOPMYIT OpTraHUIECKUX Be-
LIECTB.

[HelictBre Ha opranusM 4enoseka. IIpu-
MEHEHHUE ININLEPUHA U STHIICHIJIUKOJIIS.
®enoin. CTpoeHue MOJIEKYIbl, HU3ne-
CKHE U XUMHUYECKHE CBOMCTBA (heHOoJIa.
ToxcuunocTh eHona. [Ipumenenue de-
HOJa

Tema 7. Anbaeruanl.
Kap6oHnoBble kucio-
Thl. Ci10:kHBIE IPUPBI
(7 9)

Anpaerunbl U kemousl. DopManbaeru,
aleTalbACTHI: CTPOCHHE, QU3NYCCKUE U
XUMHYECKHE CBOWCTBA (PEaKIUH OKHC-
JICHHUSI 1 BOCCTAHOBJICHUS, KQUECTBEH-
HBIC pEaKIIHH ), TOJIYICHUE U TTPUMEHE-

YcraHaBnuBaTh MPUHAIJICKHOCTH BE-
LIECTB K ONpelIeIEHHOMY KJIacCy Mo
COCTaBy U CTPOCHHUIO, Ha3bIBATh UX IO
CHCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBUAIBHBIC HA3BAHUS
OTJENBHBIX MPEACTABUTENEH KUCIIO-
poAcoepKAIIUX COSTMHEHUH.
XapakTepru3oBaTh COCTaB, CTPOCHHE,
MpUMEeHeHue, (pu3nueckrue u XumMmuJe-
CKHe CBOWMCTBA, BaYKHEUIIINE CIIOCOOBI
TTOJTYYCHHS THITHYHBIX MTPEACTaBUTE-
Jiel pa3IMYHbIX KJIACCOB KUCIOPOACO-




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YA XCH

HHC.

Auemon.‘ cmpoerue, qbu3uqecmte u xu-
Muueckue ceolicmaa (peam;uu OKucie-
HUus u GOCC}’}’laHOGﬂeHuﬂ), nojydyerHue u
npumeHerue.

JIeprKaIuX COeAMHCHUH (MeTaHoa,
3TaHOIA, TIuIepuHa, heHomna, Gop-
MaJlbJIeTU/1a, alleTaabIeTUuIa, YKCYC-
HOM KHCJIOTBI, TJIFOKO3bI, Kpaxmalia,
IEJUTIONIO3bI ); BBISBIIATH T€HETHUCCKYTO
CBSI3b MEXJYy HUMU U TIOATBEPXKAATH €€
HaJIMYKMe YPaBHEHUSIMU COOTBETCTBY-
OIINX XUMUYIECKUX PEAKIIUiA C UC-
MOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIL.

OnuckIBaTh COCTAB, XUMUIECKOE CTPOE-

HUC U MPUMCHCHUC KUPOB, XapaKTCpU-
30BaTh UX 3HAYCHUC OJIA ) KU3HCACS-
TCJIBHOCTU OPraHn3MOB.

Oco3HaBaTh OACHOCTH BO3HCﬁCTBHﬂ Ha

>KUBBIE€ OPTaHU3MBI OIIPEAETIEHHBIX Op-
TaHMYECKUX BEIIECTB U MOSACHSTH Ha
MpuMepax crocoObl YMEHBIIEHUS U




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

MPEAOTBPALICHUS UX BPEAHOI'O BO3-
JICVCTBUA Ha OPTaHU3M UYEeJIOBEKa.

OmHOOCHOBHBIE TIpeeNbHBIE KapOOHO-
BbI€ KUCJIOTHL. MypaBbuHAs U YKCYCHasI
KHCJIOTBI: CTPOCHUE, (PU3NIECKUE U XU-
MUYECKHE CBOMCTBA (CBOICTBA, 0OIIIHE
JUTSL KJ1acca KUCIIOT, Peakius dTeprudu-
KalluK), osyyeHre u npumenenue. Cre-
apUHOBas M OJIEMHOBAs KMCIOTHI KaK
NPEICTABUTEIHN BBICIINX KApOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICILIUX Kap-
OOHOBBIX KHCIIOT, UX MOIOIIEeE JACHCTBHE.
CrnoxHble 3QUPBI KaK MPOU3BOTHBIE
Kap-00-HO-BBIX KUCIOT. ['uaponu3
CIOKHBIX 3¢upoB. XKupsl. ['unponus
*upoB. [Ipumenenue xupos. buonoru-

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI ITO3HAHUA — MNPOBEACHHC,
HaOJII0IeHNE U OTMCAaHNE XUMHIECKO-
TO 3KCIIepUMeHTa (J1a0opaTopHbIE U
MpaKTUYeCKUue paboThI).

CrenoBath npaBuiiaM 6e301macHoi pado-
THI B Ta0OPaTOPUH MIPU UCIIOJIH30Ba-
HUAW XUMHYECKOU IMOCY Bl B 000py/10-
BaHMs, a TAKKe MpaBUiIaM oOparieHus
C BEIIECTBaMH B COOTBETCTBUH C WH-
CTPYKILMSMH BBITTOJIHEHUS TabopaTop-
HBIX OIIBITOB U NMPAKTUYCCKUX pa60T 10
MOJYYCHUIO U U3YYCHHIO OpraHuye-
CKHUX BEIICCTB




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

YyecKast poJib )KUPOB

Tema 8. YrieBoasi (2

)

YrneBogpl: cocTas, KilacCU()UKALMS yT-
J€BOJIOB (MOHO-, M- U MOJIHCAXapUBI).
I'irox03a — mpocTelduii MOHOCaXapu:
0COOEHHOCTH CTPOEHHSI MOJIEKYJIbI, (hu-
3WYeCKHe ¥ XHMUYECKHE CBOMCTBA (B3a-
umoieiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMHAaYHbIM PaCTBOPOM OK-
cuna cepedpa(l), BoccranoBnenue, opo-
KEeHHE

IIpencTaBisTh pe3yabTaThl 3KCIIEPUMEH-
Ta B (popMe 3anucu ypaBHEHUH COOT-
BETCTBYIOILUX PEAKLUHI U JIeNaTh BbI-
BOJIBI HA X OCHOBE.

[IpoBOAMTE BEIUUCIIEHUS IO yPAaBHEHUIO
XUMHUUYECKON peakiui.

CaMOCTOATENBHO MIJIAHUPOBATE U OCY-
HIECTBIIATH CBOIO MTO3HABATEIBHYIO JE-
SITEJIBHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B TPYNIOBOH y4eOHOH nes-
TEIbHOCTH

TJIIOKO3bI), HAXOXKJCHUE B IPUPOAE,
MpUMeHeHue, Ouosorndeckas poib. Po-
tTocuHTe3. DpyKTO3a KaK N30Mep IIIFOKO-
3B

Caxaposza — npedcmasumens oucaxa-




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

PpU008, 2UOPOIU3, HAXONHCOEHUe 8 NPUPO-
oe u npumeHenue.

Kpaxwman u nemirono3a Kak IpupoaHbIe
nonmmepsl. CTpoeHHe Kpaxmana U mei-
Tr0N103b1. DU3MYECKNE U XUMUYECKHE
CBOICTBa Kpaxmaia (THIpOIN3, Kaye-
CTBEHHAsl PEaKIUs C HOJIOM)

JlaGopaTopHble ONBITHI
— TOPEHUE CITUPTOB;
— OKHCJICHHE 3TaHOJIa OKCUJIOM Me-
au(1D);
— B3aUMOJICHCTBHE TIMIEPHHA C TH]-
poxcunom meau(Il);
— OKHCJICHUE aJIbJIETU0B AMMHUAYHBIM
pactBopoMm okcuia cepedpa(l) u ruapok-
cunom menu(1l);




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

— B3aUMOJIEHCTBUE Kpaxmala ¢ HOAO0M.

IIpakTHyeckast padota
Ne 2. CBoiicTBa pacTBOpa yKCYCHOM
KHCJIOTBHI.

Boruuciienus

— M0 YPaBHEHUIO XUMHYECKOH peakiuu
(maccel, 00bEMa, KOTMUYECTBA HCXOAHOTO
BEIIECTBA WX NPOSYKTA PEaKHy 10
W3BECTHBIM Macce, 00bEMY, KOINYECTBY
OQHOI'0 N3 NCXOAHBIX BECHICCTB HUJIU IIPO-
IYKTOB PEaKIINH)

Pasneus 4. AzoTconep:kanue oprannyeckme

coenuHenus (3 u)

Tema 9. AMHHBIL
AMHHOKHCIOTHBI. be1-
ki (3 4)

Amunvl. Memunamun u anuiun: cocmas,
cmpoeHue, (usuieckue u Xumuieckue
ceoticmea (2operue, 83aumooelicmsue ¢

PackpriBaTh cMBICT H3y4aeMbIX TOHATUI
(BBIABIIATH MX XapaKTepHBIC IPHU3HA-
K1), yCTAaHABIUBATh UX B3aUMO-CBA3b,




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YA XCH

800011 U KUCIOMAMUL).
AMHUHOKHUCIIOTBI KaKk aM(OTEpHBIC Opra-
HUYECKUE coeuHeHus . OU3nIecKue u
XUMHYECKHE CBOWCTBA aMIUHOKHUCIIOT (Ha
npuMepe MmnrHa). bruonornyeckoe
3HAUYCHHWE aMUHOKHUCIOT. [lenTuapl.
benku kak MpUpPOTHBIE BEICOKOMOJIEKY-
nsipHble coenuHeHus. [lepBuyHnas, BTO-
pUYHAs ¥ TPETUYHAS CTPYKTypa OCIIKOB.
XuMHYECKHE CBOMCTBA OEIIKOB: THAPO-
U3, JeHATypalus, KaYeCTBEHHBIE peaK-
IIUU Ha OCITKU.

JdeMoHcTpanuu
— JleHaTypanus OEITKOB IPU HarpeBa-
HUWY;
— [IBETHBIE PEAKIINH OEITKOB.

HCIIONIb30BaTh COOTBETCTBYIOIIHE
MIOHATHSI TIPU OMTMCAHUU COCTaBa,
CTPOCHUS U NpeBpalleHuil opraHuye-
CKHX COEAMHEHUN.

Hcrionb30BaTh XUMHYECKYIO CHMBOJIHKY
JUTSL COCTABIICHHSI MOJICKYJISIPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpa-
MEHHON ) (hOPMYIT OpraHUYECKUX Be-
IECTB.

Onpenensath NPUHAIIEKHOCT BELIECTB K
onpenenéHHOMY KJIaccy 1o COCTaBY U
CTPOCHHIO, HA3bIBaTh MX I10 CHCTEMaTHYe-
CKOl HOMEHKJIATYPE; PUBOJUTH TPUBHU-
anbHbIE Ha3BaHMS OTIEIBHBIX IPEACTaBH-
Temnen.

XapakTepHu3oBaTh COCTaB, CTPOCHHE,
HNpUMEHEeHUEe, GU3NIEeCKUe U XUMHIYe-




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-

OcHoBHOe coep:kaHne
Jarumuxcsa

CKH€E CBOMCTBA, Ba)KHEHIIINE CIIOCOOBI
IMOJIY4YCHUA TUIMNYHBIX NIPCACTAaBUTEC-
JIeW a30TCOJIEepKaIUX COCTUHEHUI
(rmurmHa 1 0ETTKOB).

[NosicHsTh Ha IpUMepax 3HaYeHue Oell-
KOB JJIs1 OpraHU3Ma 4eJloBeKa.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HaOII0AaTh U
ONMCHIBATh IEMOHCTPALMOHHBIN JKC-
[IEPUMEHT.

CaMOCTOATEINILHO IJIaHUPOBATh U OCY-
IIECTBIIATH CBOIO NIO3HABATENBHYIO e~
TEJIbHOCTb; IPUHUMATh AKTUBHOE y4a-
CTHE B TPYIITIOBOI y4eOHOH! NIeITeNbHO-
CTH

Pazped. 5. BoicokoMoJieKkyasipHbie coequHeHust (2 1)




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

Tema 10. ILnacTmac-
cbl. Kayuyku. BoJsiok-
Ha (2 4)

OCHOBHBIE TTIOHATHSI XUMHU BBICOKOMO-
JIEKYJISIPHBIX COSIMHEHHUIH: MOHOMED,
HOJMMED, CTPYKTYPHOE 3BEHO, CTETICHb
TOJIMMEPH3aLIUH, CPEAHSS MOJIEKYIISP-
Hast Macca. OCHOBHbIE METO/IbI CHHTE32
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUNA —
MOJIMMEPH3ALIUS U TIOJTHKOH ICHCAITHSL.
IInacmmaccer (noausmuieH, noaunponu-
JIeH, NOJIUBUHUAXIOPUO, NOTUCTIUDOIL).
Hamypanvuouii u cunmemuueckue xay-
yyKu (6ymaouenosulil, X10pONpeHo8blll U
usonpenosulii). Bonokna: namypanbHvle
(x10n0K, wepcmoy, WENK), UCKYCCMBEEH-
Hble (ayemamuoe 80JIOKHO, BUCKO34),
cunmemuyeckue (Kanpowu u 1daecam).
JeMoHcTpanus
— O3HAKOMJIEHHE ¢ 00pa3LaMu NpupoI-

BrnaaeTs uzyyaeMbIMU XUMUYECKUMHU
MOHATUSIMU: PACKPBIBATH CMBICH U3Y-
YAEMbIX [TOHATUI U IPUMEHSATH 3TH
TOHATHS TIPU ONKMCAHUU COCTaBa U
CTPOEHHUSI BBICOKOMOJIEKYJISIPHBIX Op-
TaHWMYECKUX BEIIECTB, IS OOBSICHEHUS
OTJICIIbHBIX (DAKTOB U SIBIICHUIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOIUKY
JUTSL COCTaBIIEHUS CTPYKTYPHBIX (op-
MYJI BELIECTB U YPAaBHEHUMN peakiuil
MOJUMEPHU3aIMU U TTOJTUKOHJIEHC AT




IIpumepHBbIE TEMBI,
pacKpbIBalonIue JaH-
HbI#i pa3aen npo-
rpaMMBbl, U KOJINYe-
CTBO 4aC0B, 0TBO/1U-
MOe HA HX U3yYeHHe

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

HBIX 1 HCKYCCTBEHHBIX BOJIOKOH, IIaCT-
Macc, KayqyKoB

11 KUIIACC. OBIIASI U HEOPTAHUYECKAS XUMUSA
1 1 B HEAenm0, Bcero 35 4, u3 HUX 3 4 — pe3epBHOE BpeMs

IIpumepHbIe TeMBbI,
pacKpbIBalolIue TaH-
HBIH pa3aena npo-
rpaMMBl, H KOJIHYe-
CTBO 4aCOB, OTBOJH-
MoOe Ha X H3y4YeHHne

OcHoBHOE Coa€epKaHue

OcHOBHBIE BUBI 1eSITEILHOCTH 00Y-
YAIOIIUXCA

Pazpnen 1. Teoperuueckue ocHOBBI xumuu (12 1)

Tema 1. CTpoeHnue

Xumuueckuit aneMeHT. AtoM. Aapo

PaCKpLIBaTL CMBICJI U3y4YaCMBbIX IMOHA-




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

aromoB. Ilepuoguye-
cknii 3akoH u Ilepuo-
Au4YecKasi cucTeMa
XMMHMYECKHX 3JIeMeH-
ToB /I. 1. MenpaeneeBa
3w

aToMa, M30TONBI. DIEKTPOHHAS 000I0Y-
Ka. DHEPreTHIECKUE YPOBHH, TOAYPOB-
HHU. ATOMHBIC opOuTany, S-, p-, d-
aneMeHThl. OCOOSHHOCTH pachpeesie-
HUS DJIEKTPOHOB 110 OPOUTAIISIM B aTOMaX
3JIEMEHTOB TEPBHIX YETHIPEX MEPUOIOB.
DJieKTpoHHas KOH(UTYpaIUs aTOMOB.
[lepuonuueckuii 3axkoH u [lepuoanye-
cKas CHUCTeMa XUMHUYCCKUX DJICMEHTOB
. . Menneneesa. CBs3b nepuoandye-
ckoro 3akoHa u [lepuonnueckoit cucre-
MBI XUMH4Yeckux seMenToB J[. . Men-
JleJie-eBa ¢ COBPEMEHHOM TEOPHEH CTPO-
€HUS aTOMOB. 3aKOHOMEPHOCTH U3MEHE-
HUSI CBOMCTB XUMHUYECKUX DJIIEMEHTOB

1 00pa3yeMbIX MU MIPOCTHIX U CIIOKHBIX
BEIIECTB IO TPYIIIaM 1 TIEPHOIaM.

TUH (BBISABISTH UX XapaKTepHBIC TIPH-
3HAKH), yCTAHABIINBATh MX B3aMMO-
CBSI3b.

PackprIBaTh CMBICT IEPUOIUYECKOTO
3akoHa JI. 1. MengeneeBa 1 IeMOH-
CTPHUPOBATH €r0 CUCTEMATU3UPYIONIYIO,
OOBSACHUTEIBHYIO U IPOTHOCTUYECKYIO
(hyHKIHH.

XapakTepru30BaTh 3JIEKTPOHHOE CTPOE-
HUE aTOMOB XUMUYECKUX JIEMEHTOB
1—4 nepuo0B, UCTIONB3YsI TOHITHS
«S-, p-, d-3NIEKTPOHHBIC OPOUTATIH,
«IHEPTeTHYECKUE YPOBHI.

OOBSICHATH 3aKOHOMEPHOCTH U3MEHE-
HUS CBOMCTB XUMUYECKUX JIEMEHTOB
Y UX COCIMHEHHH IO TIePHOAaM U
rpynnam Ilepuoanyeckon cucTemsl




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

xumudeckux 3aeMmenToB . . Menne-
JeeBa

3HaYeHHE MTEPUOTIUIECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

JdemoHcTpanun
Buner tabmun «llepuoanueckas cucrema
xumuueckux 3emenToB J[. 1. Mene-
JIeEBay

Tema 2. CTpoeHue
BemecTsa. MHOroo0-
pa3ue BemecTB (4 4)

Crpoenue BeniecTBa. XUMHUYECKAs
CBs13b. BH/IBI XMIMHUECKO# CBs3H (KOBa-
JICHTHAsI HETOJISIPHAS U MOJIIPHAsl, HOH-
Has, MeTaJUTM4IecKas). MexaHu3MbI 00-
pa3oBaHMs KOBAJCHTHON XUMHUYECKOM
cBs13u (OOMEHHBIN B JJOHOPHO-
aKIenTopHBIN). Bomopoanas cBs3b. Ba-

PackpbIBaTh CMBICI U3yYaeMBbIX TOHITHI
(BBIIENATH UX XapaKTEPHBIEC MPU3HAKH)
U IPUMEHSTE ATH TOHSATHS TP OIHCA-
HHUU COCTaBa M CTPOCHUS BEIIECTB, JJIS
00BSICHEHHS OTIEBHBIX (haKTOB
W SIBJICHUH.

OrnpeaensaTs BUABI XUMHIECKON CBI3U




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

JIEHTHOCTb. DJIEKTPOOTPULIATEIBHOCTb.
CreneHb OKHuCICHUA. VIOHBI: KaTHOHEI U
AHUOHBI.

BemiecTBa MONEKyIIpHOTO U HEMOJIEKY-
JIIPHOTO CTPOEHMSI. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. THIIbI KpUCTAIIINYE-
CKHUX PEILIETOK U CBOMCTBA BEILIECTB.
[TonsiTue o qucnepcHbix cucremax. Mc-
THUHHBIE U KOJUIOUIHbIE pacTBOPbL. Mac-
COBasl J10JIs BEILIECTBA B pacTBOPE.
Knaccudukarus HeopraHUYECKUX CO-
enuHeHuil. HoMeHkinatypa Heopranuye-
CKHX BCIICCTB. FeHeTI/IT-IeCKaH CBA3b HEC-
OpFaHI/I‘IeCKI/IX BC€OICCTB, HpI/IHa)IJ'Ie)Ka-
LIUX K pa3IMYHBIM KJ1accam

(KOBaJICHTHOM, HOHHOM, METaJLTHIC-
CKOI1, BOIOPOIHON) B COETUHEHHUSX
THII KPUCTAJUINYECKOHN PEIIETKH KOH-
KpPETHOTO BEIIECTRA.
Ornpeaensars BAICHTHOCTb U CTETICHb
OKHCJICHUA XUMHUYCCKUX 3JICMCHTOB
B COCIMHCHISIX PA3JIMIHOTO COCTABA.
[IpoBOIUTH BBIYKMCIEHUS C UCIIOIB30Ba-
HHUEM MNOHSTHS «MaccoBas JI0JIs Bellle-
CTBa B PacCTBOPE»

Tema 3. Xumnueckue

Xumudeckas peakius. Knaccudukanus

OOBICHATE 3aBUCHMOCTh CKOpPOCTH XH-




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

peaxkuuu (5 4)

XUMHYECKHUX Peakiuii B HeOpraHmde-
CKOU U OpraHu4eCcKOM XUMUU. 3aKOH
COXpaHEHHUs Macchl BEILIECTB; 3aKOH CO-
XpaHEHUS U MPEBPAIICHUS SHSPTUN TIPU
XUMHYECKHUX PEaKIUAX.

CKOpOoCTh peakIuy, €€ 3aBUCUMOCTH OT
pasnnuHbIX pakropoB. OOpaTumele pe-
aknuu. XuMu4deckoe papHoBecue. Dak-
TOPBI, BIUSIOININE HA COCTOSHUE XUMHU-
yeckoro paBHosecus. [Tpunuun Jle [la-
TeNbe.

DNEKTPONUTHYECKAS TUCCOITUAIIVSL.
CwibHBIE U cllabbIe AMeKTpoauThl. Cpe-
Jla BOJTHBIX PACTBOPOB BEIIIECTB: KKCIasl,
HeUTpanbHasl, menoyHas. [lonsmue o
68000pooHom nokazamene (pH) pacmeo-
pa. Peakiiun nonHoro oomena. I uopoaus

MHYECKOM PeaKkLUH OT PA3THUHBIX
(hakTOpOB.

OnpenensaTs XapakTep CMELICHNUS
XU-MHUYECKOTO PABHOBECHS B 3aBUCH-
MOCTH OT BHEIIHET0 BO3JCHCTBHS
(npuniun Jle larense).

CocTaBnaTh ypaBHEHHS peakiii pas-
JIMYHBIX THIIOB; TIOJIHBIE ¥ COKpAILEH-
HbIe NOHHBIE YPAaBHEHUS PEaKIHid,
YUUTBIBAs YCIOBHS, IPH KOTOPBIX 3TH
peaxkuy UIyT A0 KOHIIA.

[TonTBEepkaaTh CyIiecTBOBAaHHE T€HETH-
YEeCKOH CBS3HM MEX/y HEOPTaHUIECKH-
MU BEHIECTBAMH C TIOMOIIIBIO ypaBHe-
HUI COOTBETCTBYIOLIMX XUMUYECKHX
peakium.

ITpoBoaUTE, HAOMIOAATE U ONUCHIBATH




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YA XCH

Op2aHUYEeCKUX U HeOP2AHUYECKUX Ge-
wecma.
OKHCINTETHHO-BOCCTAHOBUTENBHBIE pe-
akuu. [lonamue 06 anekmponuse pac-
nnasos u pacmeopos coneil. llpumene-
HUe 31eKmpoau3a.

XUMHYECKHH SKCIIEPUMEHT: IO OTpe-
JIETICHUIO CPEIbl BOJHBIX PACTBOPOB
BC€IICCTB, BBIABJICHUIO YCHOBI/II\/'I ImpoTe-
KaHUsl peakuii HOHHOTO OOMEHa, U3y-
YEHUIO BIIMSHHS Pa3IMIHBIX (PaKTOPOB
Ha CKOPOCTb PEaKLU.

JdemoHcTpanun
— MOJIENT! KPUCTAITUYECKUX PENIETOK;
— pa3JoXeHHe MEPOKCUAA BOJOPOA B
NPUCYTCTBUU KaTajU3aTopa.

JlaGopaTopHble padoThI

— IpOBeJIeHHE PEeaKIUi HOHHOTO 00Me-
Ha;
— oIIpeJieTICHUE CPEeIbl PaCTBOPOB Be-
IIECTB C MIOMOIIBIO YHHBEPCATLHOTO UH-
JUKaTopa.

CrnemoBaTh MpaBUIaM MOJI30BAHUS XHU-
MHUYECKOU TIOCYA0H 1 J1ab0paTOPHBIM
000pymoBaHUEM.

[IpencraBnsTh pe3yabTaThl XUMHUECKO-
ro SKCIIepUMeHTa B (popme 3amucu
YpaBHEHUI COOTBETCTBYIOIUX peaK-
LUK U Ie1aTh BBIBOJBI HA UX OCHOBE.

[IpoBOANTE BEIUMCIIEHNUS IO YPaBHEHHSIM
XUMHYECKHX PEaKIUi, B TOM YHCIIe
TEPMOXMUMHYECKUE PACUETHI




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

IIpakTuyeckas padora
Ne 1. Bnustnue pa3nuvHbIX (PaKTOpOB HA
CKOPOCTbh XUMHUECKOH peaKIiu.

Brruucienus

— pacyeTsl ¢ UCTIOJIb30BAHUEM MTOHATHS
«MaccoBas J10J11 pacCTBOPEHHOTO Bellle-
CTBaY;
— pacuéThl O ypaBHEHUSAM XUMHUYE-
CKHX peaklui, B TOM YHCIIE TEPMOXH-
MHYECKHE PacUEThI

Paznen 2. Heopranuueckasi xumus (16 1)

Tema 4. HemeTa bl
84)

Hewmeramnsl. I1ooxxeHne HEMETAJIJIOB B
[Tepuoanueckoii cucteMe XUMHUECKUX
anemenToB Jl. 1. MenneneeBa u oco-
OCHHOCTH CTPOCHHUS aToMOB. Dr3mye-

PackpbIBaTh cMbICIT H3y4aeMbIX TOHATUNA
(BBIIENATH UX XapaKTEPHBIEC MPU3HAKH )
U IPUMEHSATD 3TU MOHATHS IIPU OIKCa-
HHUM COCTaBa U CTPOCHUS BEILIECTB, I




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

CKHE CBOMCTBA HEMETAJIOB. AJUIOTPO-
U1 HEMETAJJIOB (Ha IpUMEPE KUCIOPO-
Ia, cepbl, pocdopa u yriaepona).

00BSICHEHHS OTZIEBHBIX (DaKTOB
U SIBJICHUU.

XUMHUYECKUE CBOMCTBA BaXKHEUIIIUX He-
METaIJIOB (TaJOTeHOB, CephI, a30Ta,
docdopa, yrieposia v KpeMHUsI) U UX
COCTMHECHUH (OKCHUIOB, KUCIIOPOICO-
JIep>KaIIuX KUCIOT, BOJIOPOIHBIX COEIH-
HEHUH).

[IpuMmeHeHrE BaXKHEHIIINX HEMETAIIIOB
H UX COeIUHEHUN

OOBACHSTH 00IIIHE 3aKOHOMEPHOCTH
B U3MEHEHUH CBONCTB HEMETAJLIIOB
Y UX COCIMHEHHI C YU4ETOM CTPOCHUS
UX aTOMOB U nosnoxenus B [lepuonu-
YECKOM CUCTEME XMMHUYECKUX JJIEMEH-
toB JI. 1. Menpeneena.

XapakTepu3oBarhb (OIHMCHIBaTh) 00IINE
XUMHYECKHE CBOWCTBA HEMETAJIIOB, UX
BOKHEUILINX COCAUHEHUH, TOATBEP-
J1asl 3TO ONKCaHNUE IPUMEPAMU YPaB-
HEHHI COOTBETCTBYIOIIUX XUMHUECKUX
peakiuu.

XapaKkTepHu3oBaTh BIMsSIHIEC HEMETAIIIOB




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YA XCH

U UX COCIMHEHUI Ha KUBbIE OpraHu3-
MBbI; OIIUCBIBATH IPUMEHEHUE B pa3-
JIMYHBIX 00JIACTAX MPAKTHUCCKOM Jesi-
TCIBHOCTH YCJIOBEKA.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peaKIUi OCpe-
CTBOM COCTAaBJICHUSI 3JICKTPOHHOT'O 0a-
JIAaHCA 3THUX PEaKLuil.

[IpoBoauTh peakuuu, NOATBEPKAAIOIINE
XapaKTepHbIE CBOMCTBA N3yYaeMbIX Be-

ILIECTB; PACIIO3HABAThH OMBITHBIM ITYTEM
AHHUOHBI, IPUCYTCTBYIOLINE B BOJAHBIX
pactBopax.

Ha6mronaTs 1 onUCHIBaTH IEMOHCTPAIIH-
OHHBIE OMBITHI; MPOBOAUTH U OMUCHI-
BaTh XUMUYECCKUI IKCIIEPUMEHT (J1a00-




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

paTopHbBIE U MPaKTHIECKHE PAOOTHI).
IIpencTaBnsTh pe3yabTaThl XUMHYECKO-
r'0 3KCTIEpUMEHTa B popMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX peaK-
LU U J€1aTh BBIBOJBI HA HX OCHOBE.
CrnenoBaTh MpaBUIaM MOJ30BAHUS XU-
MHUYECKOU TIOCYA0H 1 J1abOpaTOPHBIM
000pynoBaHUEM.
IIpoBOANTE BEIUMCIIEHNUS IO YPaBHEHUSIM
XUMHUYECKUX PEaKIIUil.
CaMocCTOATENBHO IIIAHUPOBATH U OCY-
IECTBJIATH CBOIO I03HABATENBHYIO JIEs-
TENBHOCTh; NIPUHUMAThH aKTHBHOE Y4a-
CTHE B TPYNIOBON y4eOHOH JIeITeTbHO-
CTH.

Tema 5. Meranisi (8

Metamnsl. I[Tonoxenue metamios B Ile-

PaCKpBIBaTB CMBICJT U3y4aCMbIX IIOHATHH




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

1)

PUOIUYECKON CHCTEME XUMHYECKUX
snementoB J|. . MenneneeBa. Ocoben-
HOCTHU CTPOCHHS JICKTPOHHBIX 000JI0YEK
aToMoB MeTaiuioB. O0mue gusnyeckue
cBoiicTBa MeTalioB. CIlIaBbl METAILIOB.
ONEKTPOXUMHUYECKHUI P HANIPSHKEHU I
METAaJIJIOB.

XUMHYECKHE CBOMCTBA BaXKHEHUIITNX Me-
TaJOB (HATPUH, KAJINH, KATBIIUH,

(BBIIENATH MX XapaKTEPHBIEC MTPU3HAKH)
U IPUMEHSATH 3TH MOHATHS IIPU OIUCaA-
HHUM COCTaBa U CTPOCHHS BCIICCTB, JJIA
00BsICHEHHS OTIEIBHBIX (PaKTOB
U SIBJICHUU.

OOBACHSTH 00IIIHE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METaJUIOB U UX COEIUHEHUH C yUETOM
CTPOEHUSI X aTOMOB U ITOJIOKECHHUS

MarHui, alTtOMUHUM, IUHK, XPOM, KeJle-
30, MEJIb) M KX COCTMHEHU.

OO0u1re crnocoObl MOTyYeHHsT METAIJIOB.
Mertannyprus. Kopposus memannos.
Cnocobwi 3auyumul om kopposuu. Ilpu-
MEHEHHE METAIJIOB B OBITY U TEXHUKE

B [lepuoanueckoit cucteMe XuMuye-
ckux anemenToB J[. 1. Menneneena.
XapakTepu3oBarhb (OIHUCHIBaTh) 00IIHE
XHMHYECKHE CBOMCTBA METAJIJIOB, UX
BOKHENIINX COEIMHEHUH, TOATBED-
JKIast 3TO OTHCAHKE PUMEpPaMH ypaB-




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

JdemoHcTpanumn

— 00pasibl HEMETAIJIOB;
— B3aMMO/JICHCTBUE MEJIU C a30THOU
KHCJIOTOH pa3InyHON KOHIICHTPAIINY;
— KOJUTeKIHS «MeTaTbl U CILIaBhI.

JlaGopaTopHbIe ONbITHI
— Ka4C€CTBCHHLIC PCAKIIMN Ha aHUOHBI
Y KaTHOH aMMOHHUS;
— B3aMMOJIeIICTBHE THIPOKCHIA aJTkO-
MUHHS C PACTBOPAMH KUCJIOT U IIEII0-
e,
— KauYeCTBEHHBIE PEAKIMU Ha KATHOHBI
METaJIJIOB.

HEHHUU COOTBETCTBYIOIIMX XUMHUYECKUX
peaKiuii; npUMEHEHHE METAJJIOB B
Pa3IUYHBIX 00JIACTAX, @ TAKIKE UCTIONb-
30BaHUE UX ISl CO3JaHUs COBPEMEH-
HBIX MAaTE€pPUAJIOB U TEXHOJIOTUH.

PackpbIBaTh CyIIHOCTh OKHCIUTEIIBHO-
BOCCTAaHOBUTEIBHBIX peaKIUi OCpe-
CTBOM COCTAaBIIEHUSI SJIEKTPOHHOTO 0a-
JIAaHCA 3THUX PEaKLuil.

[IpoBOaUTH peakiuu, NOATBEPKAAOLINE
XapaKTEPHbIEC CBOMCTBA U3y4aeMbIX
BELIECTB; paClO3HaBaTh OIBITHBIM ITy-
TEM MOHBI METAJJIOB, IPUCYTCTBYO-
1IM€ B BOJHBIX PacTBOpax.

Ha6J'IIO,I[aTL " OIIMCBIBATH ACMOHCTpPALIA-

OHHBIE OITBITHI; TIPOBOJIUTH U OITUCHI-
BaTh XUMHUYECKHUHA DKCIIEPUMEHT (J1a00-




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

parop-

IIpakTuyeckue padoTbl

Ne 2. Pemrenue akcriepiMeHTaNbHBIX
3a1a4 1mo Teme «Hemeraminy;
Ne 3. Pemrenue skcriepiMeHTaIbHBIX
3a/1a4 110 TeMe «MeTaybDy.

Brruucienus
— pac4€Thl MacChl BEIIECTBA WM 00bE-
Ma ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY OJTHOTO U3
YYacTBYIOIIMX B pEaKIMH BELECTB; pac-
4y&Thl Macchl (00bEMa, KOJIMYECTBA Be-

HBIE U TpaKTHUeckue padotsl). [Ipen-
CTaBJIATBH PE3YyJIbTATBl XUMUYCCKOI'O
9KCTIIEpUMEHTa B (hOpMe 3aITUCH ypaB-
HEHHUI COOTBETCTBYIOIIUX PEAKIIUM U
J€JIaTh BBIBOJAbBI HA X OCHOBEC.

CrnemoBarh IpaBHIaM MTOJB30BAHUS XH-
MHYECKOM MOCYI0H ¥ J1a00paToOpHBIM
00opyIoOBaHUEM.

HpOBO]lI/ITB BBIYMCJICHHUSA 110 YPAaBHCHUAM
XUMHYECKUX PEAKIIUH.

CaMOCTOATENBHO TIAHUPOBATh U OCY-




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoBHBIE BH/BI 1eSITEIbHOCTH 00Y-
YA XCH

IeCTBAa) MPOIYKTOB PEAKIINH, €CIIA OJTHO
U3 BEILIECTB UMEET IPUMECH;

— pacuéThl Macchl (00bEMa, KOJTMYECTBA
BEIIEeCTBA) MPOAYKTa peaKLUH, eCIH Of-
HO U3 BEUIECTB JAHO B BUJIE PaCTBOPA C
OIpeeIEHHON MacCOBOM J10JIEH PacTBo-
PEHHOTO BELIECTRA.

LIECTBIIATH CBOIO O3HABATENBHYIO Jes-
TEIBHOCTD; IPUHUMATh aKTHUBHOE yda-
CTHE B TPYIIIOBOH y4eOHOH JesTenbHO-
CTH

Pasznen 3. Xumus u xu3ub (4 4)

Tema 6. Xumusn
U KU3Hb (4 1)

Pouib xumuu B 00ecriedeHur YKOJIOTHYe-
CKOM, SHEPreTUYEeCKON 1 MUIIEBOH Oe3-
OIMaCHOCTH, Pa3BUTHH MeIUIMHEL [IoHs:-
THE O HayYHBIX METO/IaX IO3HAHUS Be-
[IECTB U XMMUYECKUX PEAKIHH.
[IpencraBnenus 06 0OMMX HAYYHBIX
HPUHIHIAX TPOMBIIIIEHHOTO MOTyde-

PackpbIBaTh posib XMMUH B pELIEHUU
SHEPTETHUYECKUX, CBIPHEBBIX H IKOJIO-
THYECKHX MPOOJIeM YeIIOBEUECTRa,
OIMUCBIBATH OCHOBHBIC HAIIPABJICHUA
Pa3BUTHS XUMUYECKOW HAYKH U TEXHO-
JIOTHUH.

[TpumensTs mpasmia 6€301acHOro 00-




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YA XCH

HHS BAKHCHUIIMX BEIIECTB.

palreHus ¢ BEMECCTBaMU, UCII0JIb3YEC-
MBIMHU B TIOBCEJHEBHOM JKU3HU, ITIpaBU-
Jia 11OBE-

Yenosek B MHUPE BECUICCTB 1 MAaTCPUATIOB!:

Ba)KHEUIINE CTPOUTENbHBIE MAaTEPHUAIIBI,
KOHCTPYKI[MOHHBIE MaTepUabl, KPACKH,
CTEKJI0, KEpaMUKa, MaTepUaJIbl JIs
3JIEKTPOHUKH, HAHOMAaTepUalibl, OpraHu-
YECKHE ¥ MUHEpaJIbHBIE YI00OpEHNSI.
XuMusl 4 310pOBbE UETIOBEKA: MpaBUiIa
KCIIOJIb30BaHU JIEKAPCTBEHHBIX Tpema-
paToB; mpasmiia 0€30MacHOTO HCIIOJIB30-
BaHUS TPEnapaToB ObITOBOW XUMHU B
IIOBCEIHEBHON XKU3HU

JICHUS B LIEJSIX COePEKEHUsI 3I0POBbS
U OKPY>Karollleld MPUPOAHON Cpenbl;
[IOHUMATh Bpe] (0NIacHOCTb) BO3JCH-
CTBUS Ha KUBBIE OPTaHU3MBI OIpe/ie-
JIEHHBIX BEIICCTB, CMBICII MIOKa3aTelIs
K, MOSICHATH HA IPUMEPax CIOCOOBI
YMEHBIIEHUS U MIPEOTBPAIIECHUS UX
BpPEIHOT0 BO3/IEHCTBUSI.
AHanu3upoBaTh U KPUTHUECKU OLIEHU-
BaTh MH(OPMALIMIO, CBA3aHHYIO C XU-
MUYECKUMH MPOLIECCAMH U UX BIIUSHH-
€M Ha COCTOSTHHE OKPY KAIOIIEH Cpebl.
Hcnonp30BaTh NMONy4YEeHHBIE 3HAHUS




IIpumepHBbIe TEMBI,
pacKpbIBaloIue TaH-
HbIil pa3aena npo-
rpaMMBbl, U KOJIHYe-
CTBO 4aCOB, 0TBO/AHU-
MOe HA MX U3y4YeHHne

OcHoBHOe coep:kaHne

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00Y-
YAIOIUXCHA

U TIPEJICTABIICHHS O cepax JesTelb-
HOCTH, CBSA3aHHBIX C HAYKOU U COBpE-
MEHHBIMHU TEXHOJIOTHSAMH, KaK OCHOBY
JUTSL OpUCHTAIIMH B BEIOOpE CBOCH OY-
Iymieit npodeccnoHaIbHON NeATeb-
HOCTH.

[TpuHMMaTh y4acTre B 0OCYXICHUN
MpoOJIeM XUMUYECKOH 1 9KOJIOTHYe-
CKO¥i HANpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TIO3UIIHIO TI0 ITpobIeme
Y TpeJyIaraTh BO3MOXKHEIE ITyTH €€ pe-
HICHHUS
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