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1.OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA
«XHUMUA»

XuMHuecKkoe 00pa3oBaHuE, MOJY4aeMOE€ BBITYCKHUKAMU CPEIHEH IIKOJIbI,
SBJIIETCS. HEOTHEMJIEMOM 4YacThl0o HUX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEPIIAIOIIMM ITANIOM peallu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIIFOUEBBIX  ILEHHOCTEH, MPUCYIIMX ULEJIOCTHOM CHCTEME  XHUMHYECKOIO
oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs T[O3HAHUA 3aKOHOB  IPHUPOJIBI,
dbopMHUpPOBaHUS MHUPOBO33PEHUS H OOIIEH KyJIbTypbl YEJIOBEKa, a TaKKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3IIOPOBBIO W TIPHUPOIHOU
cpene. Peamusyercs xuMmmueckoe 0O0pa3oBaHUE YYalIUXCS CPEIHEH IIKOJIBI
CpeACTBaMH y4eOHOTO mpeaMeTa « XUMUs», COJIepKaHUE U TTIOCTPOCHUE KOTOPOTO
OMpE/ICNICHBl B MporpaMMe ¢ y4€ToM crenuuKyd HayKu XUMUHU, €€ 3HAYCHUS B
MO3HAaHUM TPUPOJBI U B MaTEpPHAIIbHOM KU3HHM OOIIECTBA, a TAKXKE C YYETOM
o0luX I1eaeld U TPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEeMBI cpeaHero oomero obpasoBanus B Poccuiickoit ®enepanuu. Tak,
HarpuMmep, Tpu  (HOPMUPOBAHUU COJACPKAHUS TIpeAMETa «XUMHUSD» YUTCHBI
CJIEIYIOIIME TTOJIOKEHHUS O crielu(rKe U 3HAUCHUH HAYKH XUMUU:

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK HUTPAaeT 0COOYIO POJib B
COBPEMEHHOW IUBUJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MaTepUalbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHUE I[EJTOCTHOTO MPEJICTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (popMUpyeTCs B XMMUU HAa OCHOBE IMOHUMAaHUS
BEIIECTBEHHOIO COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMbBIM YCIIOBUEM YCIIEITHOTO
TpyJda W KU3HU KaXI0To wieHa oOmiectBa. COBpeMEHHass XMMHS Kak Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJiEHA Ha pEIICHUE
rJI00QIBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBerctBuu ¢ obmmmu uensimu u npuHimnamu COO comeprkanue
npeamera  «Xumus» (10—11  kmaccel, 0a30BBIi  ypOBEHb  H3Y4YEHUS)
OPUEHTHUPOBAHO  MPEUMYIIECTBEHHO Ha  OOMIEKYIbTYPHYIO  IMOATOTOBKY
oOydJarommxcsi, HEOOXOTUMYI0 UM IS  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJHKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocCTaBisOMUMHE  MpeIMeTa «XUMHS» SIBISIOTCS 0a30BbIe  KYypPChl —
«Oprannueckas xumus» U «OOmas W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHHWM 10 HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HaHUUM U3 00IIel XuMUN) U
OpraHu4ecKor xuMuu. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMeTra oOecreuynBaeT BO3MOXXHOCTH PAaCCMOTPEHHS BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUI, 3aKOHOB M TEOPUN XUMHUHU.

CtpykTypa coaepxanus KypcoB — «Opranudeckas xumus» u «O0mas u
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HEOpraHWYeCcKass XUMUs» CPHOpPMHUpPOBaHA B MPOrpaMMe HA OCHOBE CHUCTEMHOTO
NOAX0/a K H3YYEHUIO Y4yeOHOro Marepuana W OOYyCIOBJIEHA MCTOPUYECKHU
00OCHOBaHHBIM PA3BUTHEM 3HAHUN Ha OMPEACNIEHHBIX TEOPETUUYECKUX YPOBHSX.
Tak, B Kypce OpraHMYeCKOW XHMHHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM, a TAKKE HAa YPOBHE
CTEPEOXHUMHUYECKUX M JJIEKTPOHHBIX TMPEIACTABICHU O CTPOCHHUHU BEIIECTB.
Ceenenust 00 H3y4yaeMbIX B Kypce BeEIIeCTBaX MJAalOTCd B Pa3BUTUU — OT
YTIEBOJOPOJOB 10 CIIOKHBIX OHMOJIOTMYECKH aKTHUBHBIX COEIWHEHWU. B Kypce
OpPraHUYECKOW XMMHUU TOJIYyYarOT pa3BUTHE C(HOPMUPOBAHHBIC B OCHOBHOM IITKOJIE
MEPBOHAYAIILHBIC TIPEACTABICHUSI O XHMHYECKOW CBS3H, KIACCHU(PUKAIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEHIECTB OT HMX CTPOCHUS, O
XAMHUYECKOU pEeaKinu.

[Ton HOBBIM yTIJIOM 3peHUs B TmpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpuUBaeTCsl U3YYEHHBIM B OCHOBHOW IIKOJIE€ TEOPETUYECKUU MaTepUAT U
(dakToJOTMYECKUE CBEACHHMS O BEIIeCTBAX M XHWMHYECKOW peakinuu. Tak, B
yacTHOCTH, B Kypce «OOmas W HeopraHWYeckas XUMHUS»  Yy4alluMcs
IIPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE MEPUOAUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX U METOJOJIOTMUECKMX  TMO3UIUH, TIyOXKe  MOHSTH
HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT oOoOmaromeni 10
OOBSCHSIONICH U MPOTHOZUPYIOMICH.

Enunas cucrtema 3HaHMN O BaXKHEHIIMX BEIIECTBAaX, X COCTaBE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUH, 4 TAKKE O XHUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHgercs B Kypcax 10 m 11 knaccos
AJIEMEHTAMH COJACPKAaHUS, WMEIOIIUMHU KYJbTYPOJOTUYECKUA W MPUKIIATHOU
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBSI3M XUMUU C
JPYTUMHA HayKaMH, PacKpbIBAlOT €€ POJIb B IO3HABATEIBHOW W MNPAKTHYECKOU
NESATETLHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPHUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKU OCMBICIUBATh HMH(POPMAIMIO U
IPUMEHATh €€ U1 TONOJIHEHUSI 3HAHWM, pEIICHUS HWHTEIUICKTYaJbHbIX W
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENBCKUX 3a/lad. B 11e10M copepkanue yueOHOro
npeaMera  «XUMHUSD»)»  JAHHOTO  YPOBHS  M3YyYE€HUs  OPUEHTHPOBAHO  Ha
dbopMUpOBaHUE Yy YYaIIUXCSI MHUPOBO33PEHUYECKOM OCHOBBI JJISI TTOHUMAHHS
dbunocodckux uaeH, TakWx Kak: MaTepualibHOE €JIMHCTBO HEOPTraHWYECKOTo U
OpraHUYecKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, MO3HABAEMOCTh MPUPOIHBIX SIBIICHUMN IMMyTEM SKCIIEPUMEHTA U PEIICHUS
MPOTUBOPEUUN MEXIY HOBBIMU (PaKTaMH M TEOPETUYECKUMH MPEANOChUIKAMH,
OCO3HAHHUE POJIM XMMUMU B PEHICHUU HKOJIOTHYECKUX MpoOJieM, a Takxke MmpodiiemM
cOepeKeHHsI YHEPTETUUECKUX PECYPCOB, CBHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHHA H
MaTePUAOB.

B nmmane pemeHus 3amad  BOCIMTAHWS, pPAa3BUTUA H  COLUAIM3ALUU
OOyYarOIMXCS TPHUHSITHIC MPOTPAMMOMN TOIXObI K OMPEACICHUIO COACPKAHUS U
MOCTPOEHUSI TpeAMeTa TMPEeAyCMAaTPUBAIOT  (POPMUpPOBAHUE Yy  ydalTUXCS
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YHHUBEpPCAJbHBIX Y4YeOHBIX JACHCTBMI, HUMEIOMMX 0a30BO€ 3HAUYCHHE IJIf
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUS TMpoOJieM, TIOUCKa, aHaiu3a u
00paboTku uHMOpPMaAIIUKA, HEOOXOAUMBIX JIJI IPHUOOPETEHUSI OTBbITA IPAKTUYECKOM
U HCCIIEOBATEIbCKON JEATEIBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUHU.

2. HEJIX U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

B npakrtrke npenonaBaHusl XMMUM KaKk B OCHOBHOM, TaK U B CPEIHEN ILIKOJIE,
IIPU OIPEIEIICHUN COAEPKATEIBHOW XapaKTEPUCTUKU LENEH M3y4YEeHUs Ipeamera
HAaIlpAaBJICHUEM  [EPBOCTENEHHOM  3HAYMMOCTH  TPAAULMOHHO  IPU3HAETCA
dbopMHpOBaHHE OCHOB XHMHYECKOM HAyKM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa M KakK OJHOIO W3
KOMIIOHEHTOB MUPOBOU KyJbTYypbl. C METOINYECKOW TOUKH 3PEHHUSI TAKOM IMOJIXO.
K OIIPENIEIICHUIO LIEJICH N3YUYEHUS NIPEIMETA SBIJIIETCS BIIOJIHE ONPABJIAHHBIM.

CorylacHO J1aHHOM TOYKE 3pEHUs TJIABHBIMU ILIEJSIMM HM3Y4YEHHs IIPEIMETa
«XUMHUA» B CpEHEN 1IKOJIEe Ha 6a30BOM YPOBHE SIBIISIOTCSL:

(opMupoBaHHE CHCTEMbl XHMHUYECKMX 3HAHMM KaKk  BaKHEWIIEH
COCTaBIIIOLICH €CTECTBEHHO-HAYYHOM KAPTHUHBI MHpA, B OCHOBE KOTOPOHW JIEXkKaT
KJIIOYEBBIE MOHATHS, (PyHAAMEHTaJbHbIE 3aKOHbI U TEOPUU XHMHUH, OCBOEHUE
A3blKa HAyKH, YCBOCHHME U TOHHMMAHUE CYIIHOCTH JOCTYIHBIX 0000IIeHU
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHME C HCTOPUEH HUX pa3BUTHI U
CTAHOBJICHHS;

(dopMHpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEILIECTB M XHMHUYECKUX peakuuid, HEOOXOIUMBIX [JIsI MPUOOPETEHUS YMEHUU
OPUEHTUPOBATHCS B MHUPE BELIECTB U XMMUYECKHX SIBICHUM, UMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHUM U CIOCOOOB JNESATEIHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHHEM XUMHUYECKOTO 3KCIIEPUMEHTA, COOJIIOJCHHUEM MpaBUil OE30MaCHOTO
oOpalleHus ¢ BEIIEeCTBAMM.

Hapsiny ¢ 3TiM coneprkarenpHas XapakTEpUCTHKA LEJIeH 1 3a]1a4 U3yYEHHUS
IIpEeIMETa B IPOrPAMME YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
NpUOpPUTETAaMU B CHUCTeME oOmero cpeaHero obOpasoBanusa. CeromHs B
OpernojaBaHUM XUMUM B OOJblIeld  cTeneHH OTAA€TCs  MPEAroYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA IIKOJbI, BIAACIONIEr0 HE HAO0OpOM 3HaHUW, a
(GyHKUIHMOHATIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMU M YMEHUSMHU aKTHBHOTO
MOJIyYeHUs] 3HAHUW W TPUMEHEHUS HMX B PEAIbHOW KU3HU [UJISl PELICHUs
MPAKTUYECKUX 3a/1a4.

B sT0M cBsA3M Npu M3yyeHUU npeamera « XUMHUs JOMUHUPYIOIIEE 3HaYCHUE
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

ajanrtanus o0yJaroumxcs K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSTENLHOMY MPUHATUIO IPAMOTHBIX
pELICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU U MX
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IPUMEHEHHUEM;

(GopMupoBaHue y OOyyaroUMxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAJIBbHOE 3HAUY€HUE ISl Pa3IM4YHbIX BHUJIOB
NESATEIIbHOCTH: PELIEHUs MMpo0iieM, MOUCKa, aHaau3a U o0paboTku MHpopmanuu,
HEOOXOUMBIX U1 TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BaXXHOE MECTO B II03HAaHWM XHMMHMH, a TaKXKe JJs OLEHKH C [O3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, HWHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00YJaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh HOBBIC
3HAHUS 110 XUMUHU B COOTBETCTBHUHU C JKU3HEHHBIMU MOTPEOHOCTSIMU, UCIOIB30BATh
COBpEMEHHbIE WH(OpPMAIIMOHHBIE TEXHOJOTHH [ MOWCKA U aHalu3a y4eOHOW u
HAYYHO-TIOMYJISIPHOM MH(OPMAITH XUMHUYECKOTO COJICPKaHMS,

(¢opMupoBaHue U pa3BUTHE Yy OOYy4alOUIMXCA AacCOLUUATUBHOIO U
JOTHYECKOI0 MBIIUICHUs], HaOJI01aTelbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, NP IUIAHUPOBAHUU U IPOBEJICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIMTAaHHWE Yy oOOyyarommxcs yOexXIEHHOCTH B T'yMaHHCTHUYECKOU
HAIpaBJIEHHOCTU XUMHUH, €€ BAXKHOM pONM B PEHICHUU IJI00aNbHBIX MNpoOIeM
PaLMOHATIBHOIO MPUPOAOIOJIB30BAHUS, TOTOIHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECHS; OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCTIONb30BAaHUS TIOJIYYCHHBIX 3HAHWM Ui MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSMHU.

emn m 3amaun u3ydeHUs NpeaMeTa «XUMHS» TONYYHIN MOAPOOHYIO
METOJMYECKYI0 HWHTEpIpeTanuio B pazgene mnporpammbl  «[lmanupyembie
pe3ynbTaThl OCBOCHMSI NpeaMmeTa», Onarojgapst uYeMmy oOecmedeHo 4YETKoe
IpEJCTaBICHUE O TOM, KaKUe€ 3HAHMUS U YMEHHUS HUMEIOT MpSMOE OTHOUICHHE K
peam3alu KOHKPETHOW 1EJIH.

3. MECTO YYEBHOI'O ITPEIMETA «XUMMUS»
B YYUEBHOM IIJIAHE

B cucreme cpensnero oo6miero oOpazoBaHus «XuUMUS», H3ydaeMas Ha
0a30BOM ypoOBHE, MpH3HaHa 00S3aTENbHBIM YYEOHBIM MPEIMETOM, BXOMISIIUM B
cocTaB npeaMeTHou oOnactu «EcrecTBeHHbIE Hayku». YUeOHBIM IJIAaHOM Ha €&
u3ydeHue oTBeAieHO 68 yueOHbIX yacoB, o 1 yacy B Hegento B 10 m 11 kmaccax
COOTBETCTBEHHO. B TeMaTW4YeCcKOM TJIaHUPOBAaHWU YKa3aH pe3epB Yy4eOHOTO
BpPEMEHH.

4. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «XUMHUSA» HA YPOBHE CPE/IHEI'O OBIIET'O
OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OO0YYarOIIMMHCS POCCUHCKON Ipa)KAAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYMe MOTHBALIMU K 00y4EHHIO;

I[EJICHANIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUIN JTMUYHOCTA HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TpaauLluii 6a30BON HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaloOUIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJINYME MPaBOCO3HAHMSI SKOJIOTUYECKON KYJIbTYPbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE pPE3yJIbTAThl OCBOCHUS IIpeAMeTa «XHMHS» JIOCTUTAKOTCS B
€IMHCTBE Yy4eOHOW W BOCHUTATENbHOW JestenbHOCTH  OpraHuszaluv B
COOTBETCTBUM  C  TI'yMAaHUCTHUYECKUMH,  COLHUOKYJIBTYPHBIMH,  JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMU U UJ€AJIaMU POCCUNCKOTO I'Pa)/1aHCKOro 00I1eCTBa,
OPUHATHIMU B OOIIIECTBE HOPMAMU U MPaBWJIaMU MOBEACHHUS, CIOCOOCTBYIOLIUMU
IPOIIECCAM  CAMONIO3HAHMs, CaMOpPa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YyYarOmMXCsl.

JIngyHOCTHBIE pE3yNbTAaThl OCBOEHUA NpeaMeTa «XHMHS» OTPAKAKOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YaCTH:

1. I'paxaaHCcKOro BOCIUTAHUSA:

OCO3HaHUsl  OOyYaroIIMMMCS ~ CBOMX  KOHCTUTYLHMOHHBIX TIpaB M|
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPABONOPSIKY;

OPENCTABICHUS O COLMAJIBHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HAaMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUEOHOU A TEIbHOCTH;

2. [IaTpoTHYECKOTO BOCIIUTAHMSA:

LHEHHOCTHOIO OTHOLIEHUSI K MCTOPUYECKOMY W HAy4HOMY HAaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBa)XEHHsI K MPOIECCY TBOpPYECTBA B OOJIACTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTETIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpECa W II03HABATEIbHBIX MOTUMBOB B IOJYYEHUU U MOCIEAYIOLIEM

8



aHanu3e WH(POpPMAIMK O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3. IlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH  OILICHMBATh  CUTYyalldd, CBA3aHHbIE C XUMHUYECKUMU
SBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJICHHE M MOCTYNKW CBOMX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITHUX
MOCTYTKOB;

4. ®opMuUpPOBaHNS KYJbTYPHbI 310POBbS:

MMOHUMaHUs LIEHHOCTEH 3J0pOoBOro U 0Oe3omacHoro oOpasza KU3HU;
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOMNIO/IeHNs TMpaBuil 0E30MaCHOTO OOpalleHusi C BEIIeCTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH TPaBWJI HHAWUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YTPOXKAIOIIMX 3/I0POBBIO U KU3HU JIOJICH;
OCO3HAHMS TIOCHEACTBUUA W HENPUATUS BPEAHBIX NPUBBIYEK (yHOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5. TpynoBoro BocuuTaHusi:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEIOBATEIbCKON
JEATEeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM MW  JPYrdx BHAAX
JeATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YydYacTHE B pEHICHUU MPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YyUYCHUIO TPOQPECCUil pa3TuyHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUU;

YBa)XXEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYATBbHONW TPACKTOPHH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6. IK0J10rH4ecKOro BOCIIUTAHUSA:

AKOJIOTMYECKHU 11€J1eCO00pa3HOTO OTHOIICHUSI K MPUPOAE, KaK HCTOUHHUKY
CYILIECTBOBaHMS )KM3HHU HA 3EMIIE;

MOHUMAHMS TJIOOATBLHOTO XapaKTepa SKOJIOTHYECKHX MPOOJeM, BIUSHUSI
HPKOHOMMYECKHUX TPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COIUATILHON CPE/Ibl;

OCO3HaHMUsSI HEOOXOAMMOCTH UCIIOIb30BaHUS JOCTHIKECHUW XUMHUU ISt
pElIeHNs BOMPOCOB PAllMOHAIILHOTO MMPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JCUCTBUW, TMPUHOCSAIIMX BpPEN OKPYKAIOLIEH
MPUPOTHON Cpelie, YMEHHsSI TPOTHO3UPOBATH HEOJATOTPUSITHBIE IKOJOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HallMyus  Pa3BUTOTO  JKOJOTUYECKOTO  MBIIUICHHS,  JKOJIOTHYECKOU
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KyJIbTYPhI, ONBITA JEATCILHOCTH OSKOJOTUYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHOM, KOMMYHHUKATUBHOM M COIMATBHOMN
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemMohoouu;

7. LleHHOCTH HAYYHOI'0 ITO3HAHMS

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeMuUKA XWMHH KaKk HayKd, OCO3HaHUA €€ poiu B
(GbOopMUPOBAHNUN PAIIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
IpEeCTaBICHUS 00 OKpYKAroIleM MHUpE Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
PUPOTHOTO PABHOBECHS,

yOEKIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHH JUIsI COBPEMEHHOM
MUBUJIM3AIMKM: B €€ TyMaHUCTHYECKOM HANpPaBICHHOCTH U Ba)XXHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATbHOU KYJIBTYpHI, PEIICHUH II100aIbHBIX MpodsieM
YCTOMYMBOIO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MTUIIEBON U
HKOJIOTUYECKON O€30I1acHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUYEHUU YCIIOBUHN
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJ/IOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUA JJIA aHAIU3a U OOBSICHEHHSI SBJICHUH OKPY’KAIOIIEro MUpa U
MPOUCXOASAIINX B HEM U3MEHEHUH; YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCMOJIb30BaTh XMUMHUYECKAE 3HAHHUSA IS
perieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TTO3HAHUIO U UCCIIEIOBATENLCKON e TEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHMIO HOBBIX 3HAHUNW MO XWMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3iudHbIX cepax nmpodeccnoHanbHOU
JESITEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUYEOHOTO TMpeaMeTa « XUMUs» Ha
YpOBHE  cpeaHero oOmero oOpa3oBaHUs  BKIIOYAIOT: 3HAUYUMBIC  JJIS
dbopmMupoBaHUs MUPOBO33PEHUS 00yJaroImMuXcs MEXKIUCIUILITMHAPHBIC
(MexTmpeaMeTHbIE) OOICHAyYHbIC TTOHSATHS, OTPaKAIOUIUE IIEJIOCTHOCTh HAyYHOU
KapTUHBI MHUPa U CHEIU(UKY METOIOB TTO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX
Haykax (Marepus, BEIIECTBO, AHEPIUsi, SIBJIEHUE, MPOIIECC, CHUCTEMA, HAy4YHbIN
dbakT, TPUHINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsS, HCCIEIOBaHUE,
HAONIOICHUE, W3MEpPEHUE, OJKCIIEPUMEHT U Jp.); yHUBEpCAIbHBIC Yy4eOHBIE
JEUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE, PETYISTUBHEIE),
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obecneunBaomue GopMupoBaHre QyHKIMOHAIBHON IPAMOTHOCTH M COLUAIBHOMN
KOMIIETEHIIUH  OOYYaloIIMXCSA; CHOCOOHOCTh OOYYarOIIMXCS  MCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHAE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIE IEUCTBUS B TO3HABATENILHON M COLIUANIbHOM MPaKTHKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAKOT OBJAJECHUE YHHUBEPCAJIbHBIMU
y4eOHbBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PErYJSTUBHBIMU
NEUCTBUSIMU.

Osnaodenue YHUGEPCANbHBIMU yueoOHbIMU no3HasamebHbIMU
oelicmeuamu:

1. Ba3oBbIMHU JIOTH4YECKMMU AeHCTBUSAMM:

CaMoOCTOSITENIbHO  (DOpPMYNIHpOBaTH W aKTyalM3UpOBaTh  MpoOJeMmy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeneNsaTh LEeNU JEATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C TOCTABICHHBIMU 1EISMU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICTISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHMS W KpPUTEpUM JUId KIacCU(PUKAIMK BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHbIC CBA3M MEXKAY HU3YYa€MbIMU
SBJICHUSIMH;

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUS MCIOJIb3yEMbIE B XMMUU CUMBOJIMYECKHE
(3HAKOBBIE)  MOJZIETIH, MPeoOpa3oBBIBATH  MOJEIBHBIC  MPEACTABICHUS —
XUMUYECKUNA 3HAK (CHMMBOJI) DJJIEMEHTa, XUMHU4YecKas Gopmyma, YypaBHEHHE
XUMUYECKON peaklMu — TPU  PEIICHUH YYEOHBIX T[IO3HABATENBHBIX U
MPAaKTUYECKUX 3a/1a4, MPUMEHITh HA3BAaHHbIC MOJEJIbHBIE MPEACTABICHUS IS
BBISIBJICHUSI XApaKTEPHBIX NPU3HAKOB H3YyYa€MbIX BEIIECTB U XHUMHYECKUX
pEeaKLunii;

2. Ba3oBBIMH HCCJIEI0BATEILCKMMHU AeHCTBUAMMU:

BJIaJIeTh OCHOBAMHM METOJOB HAyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
peaxKLuii;

dbopMynupoBaTh LeNd M 33Ja4d  KCCIIEIOBAHUSA,  HCIOJIb30BaTh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAaYECTBE
WHCTPYMEHTA TIO3HAHUSI M OCHOBBI i1 (DOPMHUPOBAHUS THIOTE3bI MO TPOBEPKE
MIPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHH;

BJIAJICTh HABBIKAMH CAMOCTOSITEJILHOTO IIJIAHUPOBAHHMS W IPOBEACHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIEI0BAHUS,
COCTaBJISATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;
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npuoOpeTaTh OMBIT YYCHMUYECKONM HCCIeAOBATEIbCKOM M MPOEKTHON
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO PpPa3IUYHBIX
METOJ0B ITO3HAHUS;

3. Ilpuémamu padoTsl ¢ HHpoOpMALIHE:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPOpMaluu (HAYy4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHMOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;

(GopMyTUpOBATH 3aMPOCHl U MPUMEHSITh PA3TUYHBIE METOJBI MPU TOUCKE U
orObope wuHpOpMaLMK, HEOOXOIMMOM [IJIl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCMIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMaJIbHYI0O  (opMy  mpeacTaBieHUs
uHdopmaruu (cxembl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKHU U T. 11.);

UCIOJb30BaTh HAy4YHbIM $3bIK B KauyecTBE CpeACTBa IpH pabdoTe cC
XUMUYECKON uHpOpMalMe: NpUMEHSATh MeXnpeaMeTHole (duzudeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYIibl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpPEICTBa
HaIJISIHOCTH.

Osnadenue yHueepcanbHbIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOI TEMBI B XO/1€ AUaOora u/uin
JUCKYCCUHM,  BBICKa3bIBaThb  HAEH, (OPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1auH;

BBICTYIIaTh C NPE3EHTALMEN pe3yJbTaTOB IMO3HABATEIBHOW IEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (opMyJIupoBaTh BHIBOAbBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IMyTEM COIJIACOBAHUS MO3ULUN B
X0J1e 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

Osnadenue yHugepCcanbHbIMU PECYyIAMUGHBIMU OCUCIEUAMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIATH CBOI IO3HABATEIbHYIO
NesATEIbHOCTh, Omnpenesnsis e€ Lenu W 3aJadyd, KOHTPOJIMPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii  aJrOpUTM JACUCTBUN IpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEAOBATEeNIbCKUX 3ajay, BbIOMpaTh HauOoliee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM TMOJIydeHHsS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb CBOEH NEATENBHOCTH HA OCHOBE CaMOaHaIN3a
Y CAMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATbBI
[IpenmeTHbie pe3yabTaThl OCBOCHHUS MPOTPAMMBI  CPETHEro  OOIIero

12



oOpa3oBaHMsI MO XMMHHM Ha 0a30BOM YPOBHE OpPHMEHTHPOBAHBI Ha OOecreyeHHe
MPEUMYIIIECTBEHHO 00IIe00pa30BaTeIbHON W OOIIEKYJIBbTYPHOM MOATOTOBKHU
oOyuvaronuxcs. OHU  BKIIOYAIOT: crnenuduyeckre i ydeOHOTo MpeameTa
«XuMUS» HaydyHble 3HAHMS, YMEHUS M CIOCOOBI JEUCTBUI 1O OCBOCHHIO,
WHTEPHPETALUU U NMPeoOPa30BAHUIO 3HAHUM, BUJIBI JACSITEIBHOCTH MO MOJTYYEHHUIO
HOBOTO 3HAaHWSA W NPUMEHEHHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX U PEATbHBIX
JKA3HEHHBIX CHUTyalMsX, CBS3aHHBIX C XUMHUEW. B mporpamme mnpeaMeTHbIe
pe3yNbTaThl IPEACTABICHBI IO FO1AM H3yYEHHUS.

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

1)  cpopmuposannocmo npedcmasnenuii: 0 XUMHYECKON COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XUMHHA B IIO3HAHUU SIBICHUU
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U  KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHUs] TPAKTUYECKUX 33124
U 9KOJIOTMYE€CKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHOMN
cpene;

2)  @nadeHue CUCTEMOW XHMHUYECKUX 3HAHHWW, KOTOpas BKIIOYACT:
OCHOBOITIOJIArarOIIMEe IOHATHA (XMMHUYECKMM D3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbI CcKeneT, (yHKIHOHANbHAs Tpymna,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsJ, TOMOJOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ- W a30TCOJAEPKAIIME COEAMHEHMS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOEHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U
0€30MacHOM HCIOJIb30BaHUU BaKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
IIPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa,;

3)  cpopmuposannocmeb YyMeHUll 6blAGHSIMb XAPAKTEPHBIC TMPU3HAKH
MOHSATUH, YCTAHABIMBATh WX B3aMMOCBS3b, UCNOb3084Mb COOTBETCTBYIOIINE
MOHATUS TIPU ONHUCAHMM COCTaBa, CTPOCHHUS WM TMPEBPALIEHUN OPraHUYECKUX
COCIUHECHUM,

4)  cpopmuposaHHOCmb YMEHUL UCHOTb306AMb XUMUYSCKYI0 CHMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
bopMya OpraHMYeCKMX BEIIECTB U ypaBHEHUH XMMHYECKUX  PpEaKIIil;
U320MasIUeams MOJEIH MOJIEKYJ OPTaHMYECKUX BELIECTB JUIS WIUTFOCTPALMU WX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

5)  cppopmuposannocme  ymenuil ycmawagiueamv — TMPHUHAIICKHOCTD
W3YYEHHBIX OPraHUYECKHUX BEIIECTB [0 UX COCTABY U CTPOEHUIO K ONPEAECIEHHOMY
KJIACCy/TpynIe COEAMHEHUN (YIJeBOAOPOIbl, KHUCIOPOA- U a30TCOAEpIKaIIHe
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COCIMHEHUS, BBICOKOMOJICKYJIAPHBIE COCIWHEHHUS), Oaeéamb WM Ha3BaHUS II0
cuctematudyeckoil HomeHkiatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEHIECTB (ITWJICH, MNPOMUJICH, AalleTHJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (GopMalbIerul], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

6)  cpopmuposannocmo ymenus onpedensimes BUABI XUMUYCCKON CBS3HU B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

7)  cpopmuposannocmv  ymenus npumeHsmv  TOJOKEHUS  TCOPHUH
CTpoeHuss opraHudeckux BemectB A. M. bytnepoBa s oObICHEHHS
3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH COXPAHCHHS
MacChl BEICCTB;

8)  ciopmuposannocms ymenuii xapaxmepu3oéams COCTaB, CTPOCHUE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENIECH pPa3IHUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIeH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAaHOJ, STAHOJ, 3THJICHIJIHKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJerua, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmaji,  [eJUII0J03a,  aMUHOYKCYCHas  KHUCJOTa); ULTIOCMPUPOBAMb
TeHETHUYECKYIO CBSI3b MEKy HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKHUX
peaKIuii ¢ UCTOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

9)  cgopmuposannocmv  ymenus  xapaxmepuzoeamsv — WCTOYHHKH
VTJIEBOJIOPOJAHOTO  ChIpbsl  (HE(Th, NPUPOJIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadOTKU 1 MIPAKTUIECKOE IPUMEHEHHE MMPOAYKTOB IepepaboTKH;

10) cgopmuposannocmv  ymenuit  nposoOoums  BBIYMCICHUS IO
XUMUYECKUM YPaBHEHUSM (Macchl, 00béMa, KOJIMYECTBA NCXOTHOTO BEIIECTBA WIIH
MPOIYKTAa PEaKIUH I10 H3BECTHBIM Macce, OO0BEMY, KOJHMYECTBY OJJHOTO W3
MCXOJTHBIX BEIIECTB WU MPOTYKTOB PEAKIINN );

11) ceopmuposannocms  ymenuii  6é1adems CHUCTEMOH 3HAHHH 00
OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU NPU U3YUCHUU
BEIIECTB M XHMMHYECKUX SABJICHUN (HAONIONEHHE, W3MEpPEHUE, HKCIICPUMEHT,
MOJICIUPOBAHUE), UCHOIb306AMb CUCTEMHBIC XUMUYECKUE 3HAHUS ISl TIPUHSATHUS
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

12) copmuposannocme ymenuil cobnodamv npasuia  TOJTb30BAHHS
XUMUYECKON ToCcyfoi M JabopaTOpHBIM OOOpYAOBaHMEM, a TaKKe IpaBHiIa
oOpaIeHusl C BEHIECTBAMU B COOTBETCTBHHM C MHCTPYKIHUSMH TIO BBITTOJTHCHHIO
71a00paTOPHBIX XUMHUYECKUX OITBITOB;

13)  c@opmuposannocmv  ymenuil  nAAHUPOBAMb U GLINOJHANMD
XUMUYCCKANW  JIKCIIEPUMEHT  (MPEBpaIlCHUS OPTaHWYECKHX BEIICCTB  IpHU
HarpeBaHUM, TMOJYYCHUE OTUJICHA M U3YYCHHE €ro CBOWCTB, KauyeCTBEHHBIE
peakiui OPTaHNYECKUX BEIIECTB, JICHATYpAIUsl OCIKOB IIPY HATPEBAHWH, IIBETHBIC
peakiuu OENKOB) B COOTBETCTBUU C TPABWIAMH TEXHUKH O€30MAaCHOCTH TpHU
oOparieHny ¢ BemecTBaMU H JabOpaTOPHBIM O0OPYIOBAHUEM, HPeOCMmAB/Isimb
pe3ynbTaThl XMMHYECKOTO OKCIEpUMEHTa B (opMe 3amucu  ypaBHEHUU
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COOTBETCTBYIOIIUX pEAKIMH U @opmyiuposams BBIBOJIBI Ha OCHOBE JTHX
pe3yJIbTaTOB;

14)  cgpopmuposannocmo  ymernull Kpumuyecku AHAIU3UPOBAMY
XUMUYECKYI0 HMHGOpMAIMIO, MOJy4aeMyl0 U3 pas3HbiX ucTouHHKOB (CMU,
WNHutepHer u 1p.);

15)  copmuposannocme ymenuit cobmooams npasuia IKOJOTHUECCKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JI€ATENTbHOCTH B IEJAX
COXPAHEHHsI CBOErO 3J0POBbS U OKPYKAIOIIEH NPUPOJHOU CPENBl, 0CO3HAB8AMDb
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMAs cMbich nokazarens 1K, nosacuame Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YEIIOBEKA,

16) i oOydYaroImuxcs ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI:
yMEHUE MPUMEHSATH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/aX IMO3HAHUS BEIIECTB
Y XUMUYECKUX SIBJICHUI;

17) i cnensix ¥ cIa0OBUASAIIMX OO0YYArOIIUXCS: YMEHHUE UCIIOJIBb30BaTh
penbeHO TOUEeUHYIO cucTeMy oOo3HaueHui JI. bpainsa s 3amucu XuMHYECKUX

dbopmy.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OOmIass m HeopraHudecKas
XUMUS» OTPAXKAIOT:

1)  cpopmuposannocms npedcmasnenuti: 0 XUMHYECKON COCTABIISIONICH
CCTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XHWMHH B ITO3HAHWH SBJICHUHN
npupoasl, B  (HOPMUPOBAHWHM  MBINIICHUS W KyJbTypbl  JUYHOCTH, €6
(GYHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS IPAKTUICCKUX 3aad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

2)  e1adenue CHCTEMONM XUMHYCCKMX 3HAHHH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAraroIIne MOHATHS (XMMHUYECKHUH JJIEMEHT, aToM, HM30ToIm, S-, pP-, -
AJIEKTPOHHBIE OpOWTANIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPUIIATETLHOCTh, CTETICHb OKHCIICHUS, XUMUYECKasi CBS3b
(KOBaJICHTHAsI, MOHHAS, METAJUTMYECKAs, BOJIOPOIHAS ), KPUCTAILUTNYECCKAs PEIIETKA,
TUTIBI ~ XMUMHYECKHX  PEaKIWid, PacTBOp, DJICKTPOJHTHI,  HEDJIEKTPOJIUTHI,
DIIEKTPOJUTHUYECKAsT JTUCCOLIMAIUSI, OKHCIUTENb, BOCCTAHOBHUTEIh, CKOPOCTH
XUMUYECKOW pEeakIMh, XUMHUYECKOC paBHOBECHE;, TEOPUHM W 3aKOHBI (TCOpHs
AJIEKTPOJIMTUYECKON aucconranunu, nepuoandeckud 3akoH JI. . Menneneesa,
3aKOH COXpaHCHHWS MacChl BCINECTB, 3aKOH COXPAaHCHHWS U  IpeBpare-
HUS SHEPTUHU TIPH XUMHUYECKHUX PEAKITUAX ), 3aKOHOMEPHOCTH, CHUMBOJIMUCCKHH SI3bIK
XUMUH, MEPOBO33PEHYECKNE 3HAHUS, JICKAIUE B OCHOBE TOHUMAHUS IPUIUHHOCTU
U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYCHUH W 0€301acCHOM HCIOJB30BAHUN BOKHEUIIIUX HEOPTAHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOMN NEITEILHOCTH YEIOBEKa,;

3)  coopmuposannocms ymenull 6biA6IAMbL XAPAKTEPHBIE IMPU3HAKH
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MOHATUH, YCMAHABIU6AMb WX B3AUMOCBS3b, UCHOJIb308aMb COOTBETCTBYIOIINE
TIOHSITHS TIPH ONTUCAHUH HEOPTaHNYECKHUX BEIIECTB U UX MPEBPAICHU;

4)  copmuposanHocmv yMeHUl UCNONb306ANMb XUMUYECKYIO CUMBOJIMKY
JUIS  COCTaBIIeHUS (OPMYJ BEIIECTB W YypPaBHCHUM XUMHUYECKUX PpEaKIUi;
cucreMatndeckyto HomeHKIatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTICIBHBIX
HEOPTaHWYECKUX BEHIECTB (yrapHbId Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, TraiiéHas
U3BECTh, HETAIIEHAS! N3BECTh, MUTHEBAS COMA, TUPUT U JIP.);

5)  cgopmuposannocms ymenuil onpedensmsv BAICHTHOCTh U CTCIICHb
OKHCIICHUSI XMMHUYECKHUX 3JIEMEHTOB B COCAMHCHHSX Pa3JIMYHOTO COCTaBa; BHU]I
XUMHYECKOH CBSI3W (KOBAJICHTHAs, WOHHAs, METaJIMYecKas, BOJOPOIHAs) B
COCTUHCHMSIX; THUI KPUCTAUTMICCKOW PEMETKA KOHKPETHOTO BeIlecTBa (aTOMHas,
MOJICKYJISIpHAsI, HOHHAs, METaJUTHIeCKas); XapakTep CpPeabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCTMHEHU;

6)  cgopmuposannocme  ymenuii  ycmawasiusamev — TPHUHAICHKHOCTD
HEOPTaHWYECKUX BEHIECTB IO WX COCTaBY K OIpPEAeIEHHOMY KIACCy/TpyIe
COCMHECHMIA (TIPOCTHIE BEIECTBa — METAJUTBl M HEMETAJIIbI, OKCHJIbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC TUAPOKCHUIBI, COJIH);

7)  cghopmuposannocmv ymenuti packpuléams CMBICT TIEPHOIMYECKOTO
3akona JI. WM. MenzaeneeBa W JEMOHCTPHPOBATh €r0 CHCTEMAaTH3HPYIOIIYIO,
OOBSICHUTEILHYIO M POTHOCTUYECKYIO (DYHKITHH;

8)  coopmuposannocms  ymenuti  xapaxkmepuzoéamv — SICKTPOHHOE
CTPOCHME AaTOMOB XUMHYECKHX OJJeMEHTOB |—4 mnepuonos Ilepmogmueckon
CHUCTEMBI XUMUYECKUX 35ieMeHTOB [[. 1. MenaeneeBa, UCIIONb3ysl MOHATHS «S-, P-,
d-aJIeKTpOHHBIE ~ OpOMTAIN»,  «IHEPIETHUCCKHE  YPOBHW»,  0OBSACHAMb
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHUX DJIECMEHTOB M UX COCAMHCHHMI
o mepuojgaM W TpymmnaM [lepuogudeckoil CHCTEMbI XUMHUYECKHX JJIEMECHTOB
1. 1. Menpeneena,

9)  chopmuposannocmo ymenutl xapaxkmepuzosamo (onucvliéams) 00IIHE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKHX BEIISCTB  PA3NIMYHBIX  KJIACCOB;
noomeepicoams CyIeCTBOBAHUE TCHETUYCCKOW CBS3M MEXKIy HEOPTaHHMYSCKUMU
BEIICCTBAMH C TTOMOIIIHIO YPaBHEHUH COOTBETCTBYIONTNX XUMHUCCKHUX PEAKIIHIA;

10) cpopmuposannocmo  ymenusi  Kiaccupuyupoeamv — XUMHUYECCKHE
PEaKIUy 10 PA3IMYHBIM MPH3HAKaM (YHCITY M COCTaBY PEarnpyrolluX BEIIECTB,
TerioBoMy 3((eKTy peakiHuH, H3MCHEHHIO CTEICHEH OKHCJICHHS 3JIEMEHTOB,
00OpaTUMOCTH PEaKIIMH, YIaCTHIO KaTaanu3aTropa);

11)  cgopmuposannocms ymenuti cocmasisime ypaBHEHUS PEaKIUi
pa3IMYHBIX THIIOB; IOJIHBIC M COKpAIICHHBIC YpaBHEHHS peakIuid HOHHOIO
oOMeHa, YUHTBIBasI YCIOBHS, IPH KOTOPBIX 3TH PEaKIMK UAYT J0 KOHIIa,

12)  cpopmuposannocme ymenuil npo8ooums peakinuu, MOATBEPIKIAIOIIIE
Ka4eCTBEHHBI COCTAaB Pa3IMYHBIX HEOPraHUYECKUX BEIIECTB; PACNO3HABAMD
OIBITHBIM TYTEM HOHBI, MPUCYTCTBYIOIINAE B BOJHBIX PAacTBOPaxX HEOPTaHUUYECKUX
BEIIECTB;

13)  chopmuposannocmv ymenuti packpvléams CYIIHOCTh OKHUCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN IMOCPEICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OasiaHca
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ATUX PEaKLH;

14)  copmuposannocme ymenuil 00BACHAMbG 3aBUCHMOCTH CKOPOCTH
XUMUYECKOM  peakiuuu OT pa3iaudHblX  (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCUMOCTH OT BHEUIHErO BO3JEHCTBHS (IIPUHIUII
Jle llarenbe);

15) cgopmuposannocme  ymenuti  xapakmepuzoéams — XUMHUYECKHE
MPOLIECCHI, JIekKAIIUE B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS CEpPHOM KHCIOTHI,
aMMHaka, a Takke C(QOPMUPOBAHHOCTH MPEACTABICHHA 00 OOMUX HAyIHBIX
MPUHITUTIAX U SKOJOTHYECKUX MPOOIeMaxX XMMUIECKOTO TIPOU3BO/ICTBA;

16) cpopmuposannocmv  ymenuii  nposoOumv  BBIYUCICHUS  C
WCITOJIb30BAaHUEM TIOHSTHS «MAacCOBasi JIOJISI BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B TMPU XUMHUYCCKUX PEAKIIUAX, MACChl BEIIECTBA WIN 00BEMa
ra3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OTHOTO U3
YYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, IIPEBPAILICHUS U COXPAHEHUSI SHEPTHH;

17)  cgpopmuposannocmo  ymenuii cobaooams npasuia TNOIb30BAHUS
XUMUYECKON mMocyaoi W 1abopaTOpHBIM OO0OpYJAOBaHHEM, a TakKe TIpaBuiia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH TIO BBITTOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

18) ceopmuposannocmv  ymenuil  NIAHUPOBAMb U BbINOJHANMb
XUMUYECKANA JKCIEPUMEHT (pa3ioKeHue IMEePOKCHIa BOJOpOAa B TPUCYTCTBUU
KaTajgn3aTopa, ONpEeIeIeHHe CpeAbl pAcTBOPOB  BEIIECTB C  MOMOIUIBIO
YHUBEPCATBHOTO WHJWKATOpa, BIMSHUE PA3IMYHBIX (PAKTOpPOB HA CKOPOCTH
XUMUYECKON pEeaklnH, PEaKIMd HWOHHOTO OOMEHAa, KaueCTBCHHBIC pEaKIWM Ha
cynbdar-, KapOOHAaT- U XJOPHUA-aHUOHBI, HAa KATHOH aMMOHHS;, pEIICHUE
DKCIIEPUMEHTATBHBIX 3adad 1o TemaMm «Mertamiey u  «Hemeramnel»y) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU U J1a0OPaTOPHBIM OOOPYIOBAHUEM, NPeOCMAasiams PE3ybTaThl
XUMHUYECKOTO DJKCIepUMEHTa B (OpMe 3alliCh YpPaBHEHUW COOTBETCTBYIOIIUX
peakuuii u popmynupoeams BHIBOJLI HA OCHOBE ITUX PE3YJIbTATOB;

19) cgopmuposannocms  ymeHuil KpumuyiecKku AHATUZUPOBATND
XUMUYECKYI0 HWHGOpMAIMIO, TMOJydyaeMylo U3 pasHbiXx ucTouHHKOB (CMU,
WNutepHer u 1p.);

20) cpopmuposannocmo ymenuil coOa00amMb NPAULA IKOJIOTHUYCCKU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXPaHEHHUSI CBOETO 3J0POBbSI M OKPYXAIOIIeH MPUPOAHON CpeIbl; OCO3HABAThH
OITACHOCTbH BO3JICHCTBUS HA JKUBBIC OPTAHU3MBI OTIPEICIEHHBIX BEIIECTB, ITOHUMAs
cmbicnt nokazarens [1JIK, nosacuams na mnpumepax cnocoObl YMEHbBIIEHHUS U
MPEIOTBPAIICHUS MX BPEIHOTO BO3JCHCTBUS Ha OpTaHU3M YEJIOBEKA;

21) s oOydaroImuxcst ¢ OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI:
yMEHUE MTPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/AaX IMO3HAHMS BEIIECTB
U XUMHUYECKUX SIBICHH;

22) s CenbIX U CIa0OBUASAIIMX OO0YYaAIONTUXCS: YMEHHE HCIIOh30BaTh
penbedHO TOUEUHYIO cucTeMy oOo3HaueHuid JI. bpaiins mis 3anmvcu XuMHUYECKUX
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bopmyn
5. COAEP’KAHUE YYEBHOI'O IIPE/IMETA

10 KITACC. OPTAHUYECKASA XUMUA

Teopernyeckrne OCHOBBI OPraHUYECKON XUMUU

IIpeameT opraHu4eCKOM XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOBHbBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpPraHWYECKUX BelecTB. lomMonorus, wu3oMepusa. XuUMUYECKas CBSI3b B
OpPTraHWYECKUX COCIMHEHUSAX — OJUHAPHBIE U KPATHBIC CBS3H.

[IpeacraBnenue o knaccupuKauu OpraHMuecKux BeuecTB. HomeHkiatypa
OpraHUYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

JKCIEPUMEHTAJIbHbIC METOAbI H3YYEHHS BEIIECTB U UX NMPEeBPALICHHI:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE; MOJICJIMPOBAaHUE MOJIEKYJl OPraHMYECKUX BEIIECTB; HAONIOJEHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPAILEHUI0 OPIraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJ1aBjIeHHe, 0OyTJIMBAaHUE U TOPEHUE).

YrneBo1opoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAn. Meran u 3TaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUN Psifl. DTUIIEH U IMIPOIUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHUECKHHA psI.
ALleTUIEH — MPOCTEUIIMA TMPEACTaBUTENb  AJIKWHOB: COCTaB, CTPOCHHE,
bu3nUecKue U XMMUYECKME CBOMCTBA (peaklMy TMAPUPOBAHUS, FaJOr€HUPOBAHMS,
rUpaTaluu, TOPeHus ), MoTyYeHUue U NPUMEHEHHE.

Apensbl. benson: cocras, crpoeHue, GU3HMUECKHME U XMMHYECKHUE CBOMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUSA), MOJIYyYEHUE U TpUMEHeHue. Toryor:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2AN0CEHUPOBAHUA U HUMPOBAHUA) noayienue u npumenenue. TOKCHIHOCTD
apeHoB. [ eHeTmyeckas CBsI3b MEXAYy YIVIEBOAOPOAAMH, IPUHAMICKALIMMHA K
pa3IMYHBIM KJIACCAM.

[IpupoaHbIE KWCTOYHMKH YIJIEBOAOPOAOB. lIpupoaHbpii ra3 um moOmMyTHBIE

! KypcuBOM B TCKCTEC BBIACJICHBI DJIEMECHTBI CONCPIKAHUA yqe6H0ro MaTe€puaja, KOTOPbIE U3y4arOTCAd B O3HAKOMUTEIILHOM IIJIaHE

1 HE BKJIIOYAIOTCS B COCTaB NPEeAMETHBIX pe3ynbTaToB ocBoeHHss OOIT COO Ha 6a30BOM ypoBHE.
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HeTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mnepepaboTku HeDTH:
MEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTA U B ObITy. KamMeHHBIN
yToJb U MPOAYKTHI €r0 MepepadoTKU.

JKCNePpUMEHTAbHbIE METOAbI M3YyYeHHsl BEeUIeCTB U UX NMpeBPallCHUIl:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI; KOJUICKIUH
«Heptp» u  «VYrodpy»; MOIEIMPOBAHHWE  MOJIEKYJ  YIJIEBOJOPOJIOB |
raJIOT€HOMPON3BOAHBIX; MPOBEACHNUE MPAKTUUECKONW PaOOTHI: MOTYYCHHE STUIICHA
Y U3YUYEHHE €TO CBOWCTB.

Pacuémmnoie 3a0auu

Beluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WIIA MTPOYKTOB PEAKLIUN).

Kucnopoaconepxaiye OpraHiuecKre COSqUHEHUS

[IpenenpHble OJHOATOMHBIE CHUPTHI. METaHOJN W 3TAHOIN: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbI€  COUPTBHL. ODTWICHIJIUKOJIb W T[JIULEPUH: CTPOECHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
METaJUlaMH, KaueCTBEHHAas peaklys Ha MHOIOAaTOMHbIE CIHpTHI). [leficTBHe Ha
opraHu3M yenoBeka. [[puMeHenune rauuepuHa U STUICHTITUKOJIS.

®deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTRBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerupl U kemouvl. DOpMaNbAETHI, aueTadblIerul: CTPOCHHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHCIIEHHS M BOCCTAHOBJICHUS,
KauEeCTBEHHBIE PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

Ayemon: cmpoenue, ¢usuyeckue u Xumuyeckue ceolcmea (peaxkyuu
OKUCTIeHUSL U 80CCMAHOBIEHUS), NOTYUeHUe U NpUMEHEHUE.

OnHOOCHOBHBIE TpeneiabHbie KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue A Kiiacca KUCIOT, peakius dTepuduKaiim), moaydyeHue u mpruMeHEHHeE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBUE.

Cnoxsble 3(QUpBl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonornyeckas
POJIb KUPOB.

VYrineBoapl: cocTaB, Kiaccupukauus — YrieBoaoB  (MOHO-, JU- U
nonucaxapubl). [ 1r0ko3a — MpoCcTeHIuii MOHOCaXapul: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3WYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
ruapokcugom meau(ll), oxkucnenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHME TJIIOKO3bl), HaXOXKJIEHUE B MpPHUPOJE, NMPUMEHEHUE,
ononorunyeckas poiib. @orocuHre3. pyKTO3a KaK U30MEP IITHOKO3BI.

Caxaposa — npedcmasumenb OuUCaAxapuoos, 2uopou3, HAX0NCOeHUe 8
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npupooe u npumeHeHue.

Kpaxman u nemnonosa kak npupoaHsie nojuMmepsl. CTpoeHHe Kpaxmamia U
neunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

JKCNePpUMEHTAbHbIE METOAbI M3YyYeHHsl BEeUIeCTB U UX NMpeBPallCHUIl:
MpOBE/ICHUE, HAOJIOJCHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumonelcTBUE Kpaxmalia C HOJIOM);
IIPOBEICHHUE MMPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuémmnuie 3a0auu

Bbluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKIUU MO U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcozepKalue OpraHu4ecKue COeIMHEHUS

Amunvl. Memunamun u aHuIuUH: Ccocmas, cmpoeHue, @uuueckue Uu
xumuseckue ceoticmea (copenue, 3aumooeticmeaue ¢ 000U U KUCIOMAMU).

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHUYeCcKue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHAa). buonormyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mpupoSHBIE BBICOKOMOJEKYJISIpHBIE coeauHeHus. llepBuuHasi,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa O€iIKoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

JKcNepUMEHTAILHbIE METOAbI M3yYeHHsI BelleCTB U UX NMPeBpallleHuii:
HaOJII0JICHUE U ONTMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalus OCIKOB MpHU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMOIIEKyIIsSIpHBIE COETUHEHUS

OCHOBHbBIE MOHATUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJIEKYIsIpHAas
Macca. OCHOBHbIE METOJbl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

IInacmmaccuor (nonusmunen, NOIUNPONUIIEH, NOTUBUHUTIXTIOPUO,
noaucmupon). Hamypanenwiti u cummemuyeckue xayuyku (0ymaoueHosbii,
XJIOpONPEHO8blll U U30NPEHO8blll). BonokHa: HamypanivHble (XI0NOK, WepCcmby,
WENK), UCKYCCMBEHHble (ayemamHoe 80J10KHO, 8UCKO3aA), CUHmMemudeckue (Kanpou
U 1a6CaH).

JKcNepuMeEHTAJILHbIE METOAbI M3y4YeHHsI BelleCTB U UX NMpPeBpallleHuii:
O3HAaKOMJIEHUE ¢ 0oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

Mescnpeomemmnuie ceazu

Peanuzanus MexxnpeaMETHBIX CBA3€U NPU U3YYEHHH OPTAaHUYECKOM XUMUU
B 10 Kiacce oCymecTBISETCS 4Yepe3 HMCIOIb30BaHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
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PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmMe ecTeCTBCHHO-HAy4YHbIC TIOHATHS: SIBJICHUE, Hay4dHBIA (akT,
THIIOTE3a, 3aKOH, TCOpHs, aHajiu3, CUHTE3, KiacCH(UKalWs, MEePHOAMIHOCTD,
HaOJII0/ICHUE, U3MEPECHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusmka: MaTepus, OHEpPrHs, Macca, aroM, 3JICKTPOH, MOJCKyJa,
OHEPIreTUYECKUN YpPOBCHb, BEIIECTBO, TeEJIO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUCCKUE BETUYMHBI U CTUHUIIBI HX H3MCPCHHUSL.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTUYECKH AKTHBHBIC BeIlIecTBa (OCNKH, YIIeBOIBI, JKHPHI,
(bepMeHThI).

['eorpadusi: MUHEpaIIBI, TOPHBIC TIOPOJBI, TIOJIE3HBIE HCKOTIAEMEBIE, TOIUIABO,
pECypCHI.

TexHOJIOTHS: THINEBbIC TMPOJYKTHI, OCHOBBI PAIMOHAILHOTO ITHTAHUA,
MOTOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETUYECCKHE MpeTapaThl, MaTepraIbl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KUNIACC. OBIIAAA U HEOPTAHUNYECKASA XUMUSA

Teopernueckre OCHOBBI XUMHUU

XUMUYECKH 3JeMEeHT. AToM. Sapo aroma, HW30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUsl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

[Tepunoanyeckuii 3axkoH u [lepuoanyueckas cuctemMa XMMAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMbl
xuMHueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKass CBsI3b. BUAbl XHUMHUYECKOW CBA3MU
(koBaJIeHTHasl HETOJSIpHAs W TOJSpHAs, UOHHAs, MEeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJNEKYJTApPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTALINYECKUX PEHIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonsitie o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PAacTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHNYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakiua. Kmaccudukammss XMMHYECKUX — pEaKkIuil B
HEOPraHUYECKOM U OpPraHMYECKOW XUMHUH. 3aKOH COXPAHEHHUSI MacChl BEIECTB;
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.
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CkopocThb peakiuu, €€ 3aBUCUMOCTb OT PAa3NU4YHBIX QakTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakToOpbl, BIUSAIOMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Onektponutuueckass aucconuanua. CuiibHble M cia0ble DJEKT-POJIUTHI.
Cpelnla BOIHBIX PaCTBOPOB BELIECTB: KUCIAsl, HEUTpabHas, enouHas. [lonamue o
sooopoonom nokazamene (PH) pacmeopa. Peakuun wonHoro oomena. [ uoponus
HeOp2aHu4ecKux u Op2aHuyeckKux 8euecms.

OKUCAUTETLHO-BOCCTAHOBUTEIIbHBIE pEaKUu. [lonamue 06 31eKkmponuse
pacniasos u pacmeopoe coneu. llpumenenue s1eKkmpoausa.

JKcNepUMEHTAILHbIE METOAbI M3y4YeHHs BelleCTB U UX NMpPeBpallleHuii:
nemoHcTpanus Tabmun «llepuoanueckas cuctema xumudeckux siementoB JI.U.
MeHnneneeBay; U3ydeHUE MOJIENIed KPUCTAUIMYECKUX PEHIETOK; HAOJIOACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B IPUCYTCTBUU KaTAJIU3aTOPa, OIPEIEIICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHMBEPCAIBHOTO WHIMKATOPA, pPEaKIUd HOHHOrO OOMeHa);
MIPOBEJICHUE MIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (PakTOPOB Ha CKOPOCTh
XUMUYECKOUN pEAKIIUN.

Pacuémmnowie 3a0auu

Pacuétel 1O ypaBHEHMSIM XHMHYECKUX pEaKIUid, B TOM YHCIIE
TEPMOXUMUYECKHUE PACUEThl, PAaCU€Thl C HCIOJIb30BAHUEM IIOHATUS «MacCcOBas
JTOJISI BELIECTBAY.

Paznen 2. Heoprannueckast xumust

Hemeramnel. Ilonoxenune HemetamioB B Ilepuoamyeckoit cucreme
xumuueckux sjementoB JI.M. MeHneneeBa U OCOOEHHOCTH CTPOEHHSI aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAIJIOB (TaJOreHOB, CEphl, a30Ta,
dbochopa, yriepoga MU KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramnsl. Ilonoxenne mertamioB B [lepuognueckoil cucreMe XUMUYECKUX
anemerToB J[. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBAa BAXKHEUIIMX METAJJIOB (HATPHM, Kalauil, KajablUi,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

O6mue crocoObl  MOAy4YeHUsT MeTaioB. Memannypeus. Kopposus
memannos. Cnocobvl 3auumol om xopposuu. IIpuMeHeHHuE METAJIOB B OBITY U
TEXHUKE.

JKCIepUMEHTAILHbIE METOAbI M3y4YeHHs BEelIeCTB U UX NMpPeBPallleHUil:
U3y4YeHUE KOJUIEKINH «MeTamibl U CIUIaBbl», 00pa3I0OB HEMETAIIOB; PEIICHUE
HKCIIEPUMEHTATILHBIX 3a/]a4; HaONIO/IEHWEe W OINHUCAHHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACICTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILJIOB).
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Pacuémmnuwie 3a0auu

Pacuérel Macchbl BemiecTBa Ui 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB;
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponp xumuu B 0Oecrie4eHHH SKOJIOTHYECKOM, YHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpeactaBnennss o0 oOmMX HAYYHBIX NPHUHIMIAX TPOMBIITUICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BAXKHEHIINE CTPOUTEIbHBIC
MaTepuabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbBIC
ya00peHus.

XUMHST U 300pPOBbE 4YEJOBEKA: IPABUJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBuiia 0€30MAaCHOTO UCIOIb30BaHUS MPENapaToOB OBITOBON XUMUHU
B IIOBCEIHEBHOW JKU3HMU.

Mexcnpeomemnunie ceasu

Peanuzamuss  MeXNOpeIMETHBIX  CBS3€M MpU  HM3ydYeHUH OOIIeH
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, Tak W TIOHSATUM, SBIISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01uue ecTecTBEHHO-HAYUHbBIC MOHATHS: HAY4YHBIM (pakT, rUMoTe3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusuKa: Matepusi, SHEPrUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBAa, (PU3MYECKUE BEIMYUHBI U €IUHUIIBI HX
U3MEpPEHUS, CKOPOCTb.

buonorusa: «merka, opraHu3M, JKocuctema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpalibl, TOPHBIE TOPO/IbI, TTOJIE3HBIE MCKOIIaeMbIe, TOTIIIMRO,
pecypchl.

TexHOomoTUs: XMMHUYECKAs MPOMBIILICHHOCTh, METAJLUTYPIrus, TPOU3BOACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBINJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpernapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.
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6. TEMATUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEJIMETA «XUMMSD»

Bcero 68 4., u3 Hux 4 4. — pe3epBHOE BpeMs
10 KIIACC. OPTAHUYECKAS XUMUSA

1 4. B HEemt0, Bcero 34 4., U3 HUX 2 4. — PE3ePBHOE BPEMS

TeMmbl 1
KOJINYECTBO YaCOB

OcHoBHoOE€ coaep;xanue

OcHoBHbBIE BHUADBI A€ATCJIBHOCTH oﬁyqalomnxm

Paznen 1. Teopernueckne 0CHOBBI Oprann4yeckoit xumui (3 4)

Tema 1. IIpeamer
OpPraHu4ecKom
xumuu. Teopust
XUMHUYECKOro
CTPOCHHUS
OpPraHu4YecKux
coequHeHui (3 1)

[IpeameT opranryecKoil XuMuu: e€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
[IOJIyYEHU U HOBBIX BEUIECTB U MATEPUAJIOB.
Teopust CTpOCHUSI OPraHUYECKUX
coequHenniit A. M. BytnepoBa, €€ 0CHOBHbIE
noJjioskeHust. CTpyKTypHbIE POPMYJIBI
OpraHUYeCcKUX BeUIeCcTB. ['omoiorus,
n3oMepusl. XMMUYECKAsl CBS3b B
OpPraHUYECKUX COCTMHEHUAX: KPATHBIE
CBSI3H, G- U TT-CBS3H.

[IpeacraBnenue o kinaccuduranuu
opranunyeckux Bemects. HomeHnknarypa
OPraHUYECKUX COCTUHECHUM
(cucreMarnyeckas) U TPUBUAIbHBIE
HA3BaHUS BAKHEUIIUX MTPEICTABUTEIIEH
KJIACCOB OPraHUYECKHUX BEUIECTB.

PackpbIBaTh CMBICIT M3y4aeMbIX MOHSATUH (BBISBISTH UX
XapaKTepHbIC TPU3HAKH ), YCTAHABIMBATH UX B3aUMOCBSI3b.
[IpuMeHATD MOJOXKEHUSI TEOPUU CTPOCHUSI OPTAaHUUYECKHUX
coenunennit A. M. byTiepoBa 111 00bsICHEHUS! 3aBUCUIMOCTH
CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUSI.

Hcronp30BaTh XUMUYECKYIO CUMBOJIUKY JIJIST COCTaBICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHo1) (hopMyJT OpraHUYECKUX BEIIECTB.
OnpenensaTs BUIBI XUMHYECKOU CBSI3U (OIMHAPHBIE,
KpaTHBIC) B OPTaHUYECKUX COCTUMHCHHUSIX.

JdemoHcTpanuu
— O3HAKOMJIEHHE ¢ 00pa3iiamMu

PackpsIBaTh poip OPraHMYE€CKOM XMMUU B )KM3HU YEJIOBEKA,
WJUTIOCTPUPOBATH CBA3b C IPYTUMH HAYKAMU.




OpPraHWYECKUX BEIIECTB U MaTepuaaMy Ha

UX OCHOBE;

— OTBITHI 1O TIPEBPAIICHUIO

OpPraHUYECKUX BEIECTB NP HArpPEeBaHUU

(TutaByieHue, 0OyTIIMBAaHUE W TOPECHHUE).
JlabopaTopHbIii onbIT

— MOJIETTUPOBAaHUE MOJIEKYII

OpPraHUYECKUX BEIIECTB

Ha6J'II-0I[aTB " OIMUCBIBATH ACMOHCTPAIIUOHHBIC OIIBITHI;
IMPOBOAUTH U OIINCBIBATH J'Ia60paT0pHBI€ OIIBITBI

Paznen 2. Yriesogopoasi (12 4)

Tema 2.
IIpexensHbie
YIJI€eBOAOPOAbLI —
ajJKaHbl (2 9)

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH psia. MeTaH v 3TaH —
MPOCTEUIIINE TTPECTABUTEIIN AIIKAHOB:
(bu3uYECKre U XUMUYECKHE CBOMCTBA
(peakiuu 3aMeIeHus U TOPeHus),
HaXO0XJECHHUE B IPUPOJIE, TTOTYyUYCHUE U
MIPUMEHEHUE

Tema 3.
HenpeaeabHble
yIJIEBOJOPOAbI:
aJIKEHbI,
aJIKaueHbl,
AJIKUHBI (6 4)

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHUM psll. DTUIIEH U
MPONUJIEH — MPOCTEHIITNE TTPEJCTABUTENIH
AJIKEHOB: (PU3UYECKHUE U XUMUYECKUE
CBOMCTBA (PEAKIIUU TUIPUPOBAHUS,
rajoreHUpPOBaHUS, THpaATALINH,
OKHUCJICHHS ¥ TIOJIUMEPU3ALINH ), TIOTyUYCHHE
Y IPUMEHEHHUE.

Anxanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3: ctpoenue,
Ba)KHEMIINE XMMUYECKHE CBOMCTBA

PackpbIBaTh CMBICIT H3y4aeMbIX MTOHATHH (BBISIBISATD UX
XapaKTepHbIC IPU3HAKH ), YCTaHABIIMBATh UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS IPU OMTMCAHUU
COCTaBa, CTPOCHUS U MIPEBPAICHUN OPraHUYECKUX
COCIMHECHUU.

Hcnonb30BaTh XUMUUECKYIO CHUMBOJIMKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIéHHo1) (hopMyJT OpraHUuYECKUX BEIIECTB.
YcraHaBauBaTh NPUHAJICKHOCTD BEIIECTB K
OTpeICIEHHOMY KJIaCCy YIJIEBOAOPOIOB MO COCTABY U
CTPOCHUIO, Ha3bIBATh UX 10 CUCTEMATHYECKON
HOMEHKJIaType; MPUBOIUTH TPUBUATILHBIC Ha3BaHUS
OTACIBHBIX MPEJCTABUTENICH YTII€BOI0POIOB.

Onpenenats BUIBI XUMHYECKOU CBSI3U B MOJICKYJIax
YTJIEBOJIOPOJIOB; XapaKTEPU30BaTh 3aBUCUMOCTD
PEaKIIMOHHON CIIOCOOHOCTH YTJIEBOJOPOAOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHUE, TPUMEHEHHE,
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(peaxkuus monmumepu3zanui). [lomydeHue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.
AJKHHBI: COCTaB U OCOOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUN PSII.
ANETWIEH — MPOCTENIINN NPEICTABUTEND
AIIKUHOB: COCTaB, CTPOEHUE, GU3HUCCKHUE U
XUMUYECKUE CBOMCTBA (pEeaKIUU
TUJPUPOBAHUS, TAIOTCHUPOBAHUA,
TUpaTaIuu, TOPEHUs ), TOTYyUYCHHUE U
MIPUMEHCHUE

Tema 4. ApeHsbl. beH3011: cocTaB, CTPOCHHE,

ApomaTuyeckue du3nuecKkre 1 XMMUYECKUE CBOWCTBA

YIJ1€BOAOPOABbI (peakiuu rajJoreHUpOBaHUS U

(24) HUTPOBAHMS ), MOTYYECHUE U IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, gpusuieckue u
Xumuyeckue ceoticmea (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL),
nonyyenue u npumerenue. TOKCHIHOCTh
apeHoB. [ 'eHeTHUeCKas CBS3b
YIJIEBOJOPOAOB, TPUHAMICKAIIUX K
pa3IMYHBIM KJaccam

Tema S. [IpupoiHBIE HICTOYHUKH YTIIEBOAOPOIOB.

Ipupoausie [Tpupoausiii ra3 u MONyTHHIE HE(DTIHBIE

HCTOYHUKHU ra3el. HedTh u e€ npoucxoxaeHue.

yIJIeBOAOPOAOB M
HX nepepadoTka
2w

Crioco6bl iepepaboTKu He(TH: IePEroHKa,
KPEKUHT (TEpMUYECKHI, KATaTUTUYECKUI),
nuposus. [IponykTel nepepaboTku HEDTH,

bu3nUecKue 1 XMMUUYECKHe CBOMCTBA, BaXKHEHIIIHME CIIOCOObI
MOJIYYCHUS] TUITMYHBIX MPECTABUTEIIEH pa3IMUHBIX KJIACCOB
yIIeBOAOPOIOB (METaHa, 3TaHa, STUJICHA, alleTUIICHA,
Oyranuena-1,3, 6eH3oma).

BhIsSBISITS TEHETHUECKYIO CBSI3b MEX]TY YTJIEBOAOPOIAMU U
MOATBEPXKIATh €€ HATMYNE YPABHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEAKITHi C HCIIOIB30BAHUEM CTPYKTYPHBIX
dbopmyi.

XapakTeprus3oBaTb HCTOYHUKH  YTIIEBOJAOPOTHOTO  CHIPbS
(HedTh, NPUPOHBIN Ta3, YroJib), CIIOCOOBI UX NEpepabOoTKU U
NPAaKTHYECKOE MPUMEHEHHUE MOTYYaeMbIX MMPOTyKTOB.
Hcrnonp30BaTh €CTECTBEHHO-HAYYHBIE METO bl ITO3HAHUS —
IPOBEJCHHUE, HAOJIIOJIEHUE U OTMCAHUE XUMUYECKOTO
dKcTiepuMeHTa (J1abopaTopHbIC U MPAKTUYECKHUE PAOOTHI).
CrnenoBaTh paBuiiaM 0e30MacHON pabOThI B TAOOpaTOpUH
P UCTIOJIB30BAHUM XUMUYECKON TTOCY/IbI U 000PY10BaHMUS,
a TaK)Ke TpaBUJIaM OOpaIlleHUs C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKITUSIMH 10 BBITIOJTHEHUTO
1a00paTOPHBIX OMBITOB U MPAKTUYECKUX padOT 10
MOJTyYEHUIO U U3yUYEHUIO OPTaHMUECKUX BEIIECTB.
[IpencraBnsaTh pe3ynbTaThl SKCIIEpUMEHTa B OpME 3aITUCH
ypaBHEHUI COOTBETCTBYIOIINX PEAKITUH U IeJIaTh BEIBOIBI Ha
UX OCHOBE.

[TpoBOUTH BEIYUCIICHHUS TI0 YPABHEHUIO XUMUYCCKOMN
peaKIvH.

CaMocCTOsITeTbHO TUIAHUPOBAaTH W OCYIIECTBIATH CBOIO
MO3HABATENILHYIO  JIEATeNIbHOCTh; TMPUHUMATh AKTUBHOE
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UX MIPAMECHECHNE B TIPOMBIIIIICHHOCTH U B
ObITy. KaMeHHBII yToJib U IPOAYKTHI €T0
nepepadboTKu

JdemoHcTpanus

— kosutekiuu «HedTe» 1 «Yromby.

JlabopaTtopHbIe ONBITHI
— O3HaKOMJIEHHE C 00pa3uaMu
MJIaCTMACC, KAy4YyKOB U PE3UHBI;
— MOJIETTUPOBAHHE MOJIEKYJI
YIJIEBOJOPOAOB U rajoreHOMPOU3BOIHBIX.

IIpakTnueckas padora
Ne 1. Ilony4yeHue 3TUIEHA U U3YUYEHHE €T0
CBONCTB.

Boryuciaenus

— 10 YPaBHEHUIO XUMUYECKON peaKuu
(Maccbl, 00bE€Ma, KOJIUYECTBA UCXOIHOTO
BEILIECTBA UJTU NIPOJYKTA PEAKIUU 11O
M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WU
MIPOJIYKTOB PEaKLU)

ydacTue B IPYIIOBON yUeOHOU NeATeTbHOCTH

Paznen 3. Kucaopoacoaep:xamue o

rann4veckue coequnenus (12 q)

Tema 6. CniupTbl.
®enoa (3 4)

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI.
MeTaHoJ1 ¥ 3TaHOJI: CTPOCHUE,
dusznuecKre 1 XUMUYECKUE CBOWCTBA
(peakuuu ¢ aKTUBHBIMHU METaJlIaMH,
rajioreHoBOJ0POJIaMU, TOPEHHE),
npuMeHeHue. BonopoaHas cBs3b.

YcraHaBnuBaTh MPUHAMLIEKHOCTD BELIECTB K
ONPENETEHHOMY KJIACCY IO COCTaBY U CTPOCHUIO, HA3bIBATH
UX 10 CUCTEMAaTHYECKOW HOMEHKJIATYPE; TPUBOJAUTH
TPUBHUAJIbHBIE HA3BaHUS OTAECIBHBIX MTPEICTABUTEIECH
KUCJIOPOJICOECPKALINX COCTUHEHNM.

XapakTepu3oBaTh COCTaB, CTPOCHHUE, TPUMEHEHHE,
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JlelicTBHE METAaHOJIA U 3TaHOJIA Ha
OpraHHU3M YEJIOBEKA.

MHOroaTOMHbIE COUPTHL. DTUIEHTJIUKOJIb
U TJIMLEPUH: CTpoeHue, GU3NUECcKUe 1
XHMHYECKHE CBOMCTBA (B3aUMOICHCTBUE
CO IIEJIOYHBIMU METAJUIaMU, KAYE€CTBEHHAS
peaKkius Ha MHOTOATOMHBIE CITUPTHI).
JlelicTBUE HA OPTaHU3M YEIOBEKA.
[Iprmenenue rmunepusa u
ATWJICHTJIUKOJIS.

®enoi. CTpoeHre MOJIEKYIbl, (PU3UUYECKUE
U XUMHYECKHUE CBOMCTBA (eHoIIa.
ToxcuunocTh perona. [Ipumenenue
dbeHona

Tema 7.
AJIbIeruabl.
KapOoHoBbie
KHCJIOThI.
Cio:xxHbIe 3GUpbI

(74)

Anpaerunpl u kemonwvt. Dopmanbaeru,
aleTalbJeru/: CTpoeHue, (U3NIECKUe 1
XUMUYECKHE CBOMCTBA (peakuuu
OKHCIICHHS] 1 BOCCTAHOBJICHUSI,
KaueCTBEHHbIE PEAKLIUU), IOJyYECHHE U
IIPUMEHEHUE.

Ayemon: cmpoenue, guzuueckue u
Xumudeckue ceolcmea (peaxyuu
OKUCJIeHUS] U 60CCMAHOBIEHUS), NOTIYYeHUe
U npuMeHeHue.

OmHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBBIC
KHCJIOTBI. MypaBbUHAs U YKCyCHAsI

duznIecKre 1 XUMUIECKIE CBONCTBA, BAXKHEUIIINE CITOCOOBI
MOJTyYEHUS] TUMHYHBIX TIPECTAaBUTENICH pa3InIHBIX KIIACCOB
KHCIIOPOJICOIePIKAIINX COCTMHEHUH (MeTaHoJIa, 3TaHOIa,
rmnepuHa, GeHona, popManbIeriaa, aleTaabaeruia,
YKCYCHOM KHCIJIOTBI, TIIOKO3bI, Kpaxmasa, HeJUTI0I03bl);
BBISIBJISITH TEHETHUECKYIO CBS3b MEXKy HUMU U
MOJITBEPKIATh €€ HATMUMEe YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKINi C UCTIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyi.

OnuceIBaTh COCTAaB, XUMHUUECKOE CTPOCHHUE U IPUMEHEHNE
KHUPOB, XapaKTEPU30BATh UX 3HAUCHUE JIJIS
KHU3HEAESITEIbHOCTH OPraHU3MOB.

Oco3HaBaTh ONACHOCTh BO3/ECWCTBUS Ha JKUBBIE OPTraHU3MBI
ONpeAeNEéHHbIX OPraHUYECKUX BEIIECTB W IMOSICHATH Ha
npuMepax CcrnocoObl YMEHbBIIEHHS W MPeIOoTBpallleHusl HuX
BPEIHOTO BO3ACUCTBUS Ha OPraHU3M UYeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —
pOBeJICHHE, HAOIIOICHUE W OMMCAHNE XUMHUECKOTO
AKCIIEpUMEHTa (J1a00paTOpHBIE U MPAKTUUYECKUE PabOTHI).
CnenoBaTh npaBuiiaM 0€30MacHON pabOThI B JaOOpaTOpHUH
IIPU UCMIOJIb30BAHNN XUMHUYECKOH MOCY Il U 000pyAOBaHNUSA,
a TaxoKe MpaBuiIaM 0OpallIeHus C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMHU BHITIOTHEHHSI TAOOPATOPHBIX
OTIBITOB U MPAKTHYECKHUX Pa0OT MO MOIYICHHUIO U U3YICHHIO
OpPraHUYECKUX BEILECTB

[IpencraBasTh pe3ynbTaThl SKCIEPUMEHTA B (POpME 3aIUCH
ypaBHEHHUN COOTBETCTBYIOIIUX PEaKUU U JIeJaTh BHIBOABI Ha
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KHUCIIOTBI: CTPOCHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (CBOMCTBA, 001IHe
JUTSI KJlacca KUCIOT, peaKkius
aTepUdUKALINN), TOTyYCHUE U
npumeHeHue. CTeapuHoBasi U OJIEMHOBAs
KHUCJIOTBHI KaK MPEJCTABUTENH BBICIINX
KapOOHOBBIX KUCIOT. MblIIa KaK coJIn
BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE
JICUCTBUE.

Cnoxuble 3UpbI KaK MTPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['napoaus Kupos.
[Ipumenenue xupoB. buonornueckas poJb
KUPOB

Tema 8. YriieBoanl
(29)

VYrieBoibl: cocTaB, KilacCUPUKALIUS
yIIEBOAOB (MOHO-, TU- U TIOJTUCAXAPHU/IBI).
['mroko3a — npocTtenmmii MOHOCaxapui:
OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
du3HUeCcKre 1 XUMUYECKHE CBOWCTBA
(B3amMOIeHiCTBHE C THAPOKCHIOM
meau(Il), okucaeHrne aMMuadYHBIM
pactBopoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPOYKEHHUE TITFOKO3bI),
HaxXOXJIEHUE B IPUPOJIE, MPUMEHEHHUE,
Oouonoruueckas posib. DOTOCUHTE3.
®pyKTO3a KaK U30MEP TIIFOKO3HI.
Caxapoza — npedcmagumens

UX OCHOBE.
IIpoBOANTH BEIYMCIICHUS IO YPABHEHUIO XUMUYECKON
peakuuu.

CaMmocCTOATENBHO IUIAHUPOBAaTbh U OCYLIECTBISATH  CBOKO
IIO3HABATEIBHYI0  JEATEIBbHOCTH, IPUHAMATh AKTHUBHOE
y4acTHE B IPYIIIOBOM y4E€OHOU NESITETbHOCTH
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oucaxapuoos, 2uOpoU3, HAxXoAHcOeHUe 8
npupooe u npumeHeHue.

Kpaxmai u 1memirosi03a Kak mpupoTHbIS
nosmMmepbl. CTpOeHHE Kpaxmaja 1
LEJUTI0JIO3E]. DHU3HYECcKre U XUMHYECKHE
CBOMCTBa Kpaxmana (TUApOIIn3,
KadeCTBCHHAS PEAKITUS C HOJIOM)

JlabopaTopHbIe ONbITHI
— TFOPEHHE CIIUPTOB;
— okuciieHue 3tanojia okcuaoM meau(Il);
— B3aUMO/ICHCTBHUE TJIUIIEPUHA C
ruapokcuom meau(Il);
— OKHCJICHHE aJIbJICTH/I0B aMMUAYHbBIM
pactBopoM okcuja cepedpa(l) u
ruapokcugom meau(Il);
— B3aMMO/ICHCTBUE KpaxMaja C HOJOM.

IIpakTnueckas padora
Ne 2. CBolicTBa pacTBOpa YKCyCHOM
KHCJIOTHI.

Bobruuciienust

— 0 YPaBHEHUIO XUMUYICCKOHN peaKIuu
(Macchl, 00BEMa, KOJMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIIHH 10
M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB WU
MPOJTYKTOB PEAKIINN)

Paznen 4. A3zorcoaepskaniue oprannyeckue coeqnHenus (3 4)
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Tema 9. AMUHBI.

Amunvl. Memunamun u anuium: cocmae,

PaCKpBIBaTI) CMBICJI U3Yy4aCMBbIX MOHSITUI (BI)ISIBJ'IHTI) nx

AMMHOKHUCJIOTBI. cmpoenue, puzuieckue u XumuiecKue XapaKTepHbIE TPU3HAKH ), YCTAHABINBATH UX B3aUMOCBSI3b,
beaku (3 1) ceolicmea (2operue, 83aumooeticmaue ¢ HCTIOJIb30BAaTh COOTBETCTBYIOILINE
80001 U KUCIOMAMU,). MOHSATHS PU ONUCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUI
AMHWHOKHUCIIOTHI KaK aM(OTEepHBIC OPTaHUYECKUX COCAUHECHUN.
oprannueckue coequHeHus. Gusnueckue n | Menonp30BaTh XUMAYECKYIO CHMBOJIMKY IS COCTABICHUS
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM,
npuMepe ruiuHa). buonornueckoe COKpaIéHHO1) (hopMyJ1 OpraHUuYECKUX BEIIECTB.
3HAYECHHE aMUHOKHUCIIOT. [lenTupr. OmnpenenaTs NpUHAUIEKHOCTh BEMIECTB K ONPENCIEHHOMY
benku xak npupoHbIe KJIacCy IO COCTaBY U CTPOCHUIO, Ha3bIBATh UX I10
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS. CHCTEeMaTHYECKON HOMEHKIIATYpe; MPUBOAUTH TPUBUAIILHBIE
[lepBuunasi, BTropu4Hasi U TPETUUHAS Ha3BaHUS OTIEIBHBIX IPEICTABUTEINCH.
CTpYKTypa O0enkoB. XUMHUECKHE CBOMCTBA | XapaKTepU30BaTh COCTAB, CTPOCHUE, IPUMEHEHHUE,
O€JIKOB: TUJIPOIIU3, ICHATYpaIlus, bu3nUecKue 1 XMMUUYECKHE CBOMCTBA, BAXKHEHIIIHME CIIOCOObI
KaueCTBEHHbIC PEAKIIMU Ha OCJIKH. MOJIYYEHHUS] TATUYHBIX MPEACTABUTENEH a30TCOAEPKAIINX
JemoHCcTpanumn COCTMHEHUM (TJIUIIMHA U OEJIKOB).
— neHaryparus 6enkoB npu HarpeBanuu; | [losicHATH HA MpuMepax 3HaUYeHHE OEIKOB IS OpraHu3Ma
— LIBETHBIEC pEaKIMK OEIKOB. YEI0BEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METObI MO3HAHUSA —
HaOII0/1aTh U OMUCHIBATH IEMOHCTPAIIMOHHBIN YKCIIEPUMEHT.
CaMOCTOSTENBHO TNIAHUPOBATH U OCYILECTBIISATH CBOKO
MO3HABATENIbHYIO JACSITEIbHOCTD; IPUHUMATh AKTUBHOE Y4aCTHE
B IPYNIOBON Y4eOHOU NesITeNbHOCTH
Pa3neJ. 5. BoicOKOMOJIEKYJISIPHBIE COeIMHEHHS (2 1)
Tema 10. OCHOBHBIE MOHITUSI XUMHUU Brnanets n3ydyaeMbIMU XUMHUYECKUMHU MTOHSITUSIMH:
IlnacTtmaccsl. BBICOKOMOJIEKYJIIPHBIX COCTMHEHUMN: pPacKpbIBaTh CMBICI U3y4a€MbIX MOHITUN U IPUMEHSITh 3TU
Kayuyknu. MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BE€HO, | MOHSTHS IPU OMMCAHUU COCTABa U CTPOCHHMS
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BoJjiokHa (2 4)

CTENEHb MOJMMEPU3ALINU, CPEAHSISA
MoJieKyJisipHasi Macca. OCHOBHBIE METO/IbI
CUHTE3a BHICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — MOJUMEpHU3alus U
MTOJIMKOH/ICHCAITHSL.
IInacmmaccol (nonusmunen,
NOJUNPONUNEH, NOJUSUHUIXTOPUO,
nonucmupon). Hamypanvrwiii u
cuHmemudeckue Kay4yku (6ymaoueHosulil,
XJIOPONPEHOBbLU U U30NPEHOBbIIL).
Bonoxna: namypanvusie (xaonok, wepcmo,
WETK), UCKYCCMBEHHbLE (ayemamHoe
80JIOKHO, BUCKO3a), CUHMemUYecKue
(kanpow u 1aecan).

JdemoHcTpanus
— O3HaKOMJICHHE C 00pa3IaMu
MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yKOB

BBICOKOMOJIEKYJISIPHBIX OpPraHUYECKUX BEIIECTB, JJIs
00BACHEHUSI OTACNbHBIX (PAKTOB U SIBJICHUU.
Hcnonb3oBaTh XUMUYECKYIO CUMBOJIMKY JIJIs1 COCTaBICHUS
CTPYKTYPHBIX (hOPMYJI BEUIECTB U YPABHEHUM peaKIIuii
NOJIMMEPHU3ALNHI U TTOJIMKOHAEHCAIIUU

11 KITACC. OBIIAA U HEOPTAHUNYECKAS XUMUSA
1 4. B HEHEMIO, BCero 34 4., U3 HUX 2 4. — PE3E€pPBHOE BPEMSI

Tembl n
KOJNYECTBO
JacoB

OcHOBHOE coJiep:KaHue

OcHoBHBIE BU/IBI IEATEJIbHOCTH 00y4AKOIIMXCS

Paznen 1. Teopernueckune ocHOBBI Xumuu (12 4)
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TeMmbl n

KOJINYeCTBO OcHoBHOe coaep:kaHue OcHOBHBIE BU/BI 1eATEJIbHOCTH 00y4al0IMXCSH
4acos

Tema 1. Xumuueckuit aneMent. Atom. SAapo atoma, | PackpbiBaTh CMBICT H3y4aeMbIX MOHITHH (BBISBISTH UX
Crpoenue U30TOIbI. DJIEKTPOHHAs 000JI0YKa. XapaKTepHbIE PU3HAKH), YCTAaHABIMBATh UX B3aUMOCBSI3b.
aTOMOB. DHEpreTuYecKue YpoBHH, MOYPOBHHU. PackpsIBaTh cMbICa eprogudeckoro 3akona /1. M.
Ilepuoauyeckmii | ATOMHBIC OpOUTaNH, S-, P-, d-2JIIEMEHTEHI. MenpneneeBa U AEMOHCTPUPOBATD €0 CUCTEMATU3UPYIOIIYIO,
3aKOH M Oco0eHHOCTH pacnpeeneHus JIEKTPOHOB | OOBSCHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIUH.
Ilepuoauyeckasi | o opOUTAISIM B aTOMaX 3JIEMEHTOB XapakTepu3oBaTh MEKTPOHHOE CTPOCHHUE ATOMOB
cucrema NEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS | XUMHUYECKHUX 3IEMEHTOB 1—4 Mepro10B, UCIOJIb3YS MOHATUS
XUMHUYECKHX KOH(UTrypaius aTOMOB. «S-, p-, -3JEKTPOHHBIC OPOUTAIIIY», IHEPTETUICCKUE

ynemenToB /1. U.
Menpaeneena (3 4)

[lepnonnueckuit 3axoH U llepuonnueckas
cHUcTeMa XUMHYECKuX 3yemeHnToB Jl. 1.
MenaeneeBa. CBsi3b IEPUOIUUECKOTO
3aKoHa U [leproanyueckon CuCTEMBbI
XUMHYECKHUX dJieMeHTOB [[. .
MenpeneeBa ¢ COBpEMEHHOW TEOPUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U
CJIOKHBIX BEILECTB MO rpynmnam u
MepUOJIaM.
3HadyeHue NMepruogUIECKOro 3aKoHa B
pPa3BUTUU HAYKH.

JdemoHcTpanuu
Buapl Tabaun «llepuoandeckas cucrema

YPOBHI».
OOBIACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUH 110 IEPUOJAM U
rpynnam Ilepuoandeckon CUCTEMbI XUMUUECKUX HIIEMEHTOB
J1. 1. MennaeneeBa
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TeMmbl n

KOJINYeCTBO OcHoOBHOE coaepxaHue OcHOBHBIE BUBI AEATEJIbHOCTH 00y4aI0LINXCH
4acoB

XUMUYECKUX d51eMeHTOB JI. 1.

MenneneeBa»
Tema 2. Crpoenue BemiecTBa. XUMUYECKas CBSI3b. | PacKphIBaTh CMBICI U3y4aeMbIX NOHATUH (BBIAEIATH UX
Crpoenue Bunpl xumuueckoi cBsi3u (KOBaJIEHTHAs XapaKTEpHbIE TPU3HAKH ) U IPUMEHATH 3TU NOHATHUS IPH
BeLIecTBA. HETIOJISIpHAs U MOJISpHAsl, NOHHAs, ONMCAHUM COCTaBA U CTPOCHHUSI BEIIECTB, JIJIs1 OOBICHEHUS
MHorooopasue MeTayuinueckas). MexaHu3mbl OTZIETBHBIX (DAKTOB U SIBJICHUM.

BelecTs (4 1)

00pa3oBaHus KOBAJIGHTHOM XUMUUYECKOM
CBsI31 (OOMEHHBIN U JOHOPHO-
aKLenTopHbiit). BomopoaHas cBs3b.

BajieHTHOCTh. DIEKTPOOTPUIIATEIBHOCTb.

Crenenn okuciacHus. MOHBI: KaTHOHEI U
AQHUOHBI.

BemectBa MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHSI. 3aKOH
MMOCTOSIHCTBA COCTaBa BeliecTBa. THUIMbI
KPUCTAJUTMYECKUX PEMIETOK U CBOKMCTBA
BEIIISCTB.

[ToHsiITHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHbBIE U KOJUIOUAHBIE PACTBOPHI.
MaccoBast 10Jis1 BEIlIeCTBA B paCTBOPE.
Kinaccuduxanuys HeopraHu4ecKux
coenuHenun. HomeHnknarypa

Ornpenensitb BUABI XUMUUECKOM CBSI3U (KOBAJICHTHOM,
WOHHOM, METaJUTMYECKON, BOJOPOIHOM) B COEAMHEHUSX;, TUII
KPUCTAITMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA.
OrnpenensiTb BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUECKUX
AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTABA.

[TIpoBOOUTH BHIYUCIIEHHUS C UCIOJIb30BAHUEM MOHSITHUS
«MaccoBast 107151 BEIIECTBA B pACTBOPE»
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TeMmbl n

KOJIHYECTBO OcHoOBHOE coaepkaHue OcHOBHBIE BU/BI 1eATEJIbHOCTH 00y4al0IMXCSH
4acos
HEOPraHWYECKUX BEUIECTB. | 'eHeTnuecKast
CBSI3b HEOPTaHUYECKUX BEIIECTB,
IPUHAISKAIIMX K Pa3JINYHbIM KJlaccam
Tema 3. Xumnueckas peakuusi. Knaccupukanus OOBIACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEAKIIK OT
XuMu4ecKkue XUMHUYECKUX PEAKIUN B HEOPTaHUYECKON U | pa3IMYHbIX (PAKTOPOB.

peakuuu (5 4)

OpPraHWYECKON XUMHH. 3aKOH COXPAHCHHUS
Macchl BELIECTB; 3aKOH COXPAaHEHUS U
MPEBPAICHUS SHEPTUH MPU XUMUYECKUX
peaKiusix.

CKopocTb peakiuu, e€ 3aBUCUMOCTb OT
paznuuHbIX akTopoB. OOpaTUMBbIE
peakuuu. XMMHYECKOE paBHOBECHE.
dakTophl, BAUSIIONME HA COCTOSIHUE
XUMHAYECKOTO paBHOBecHs. [IpuHnnn Jle
[TaTense.

DNEKTPOIUTHYECKAS JUCCOITUAITHS.
CunbHble U ciabbie 3neKkTposuThl. Cpena
BOJ/IHBIX PAaCTBOPOB BEIIECTB: KHUCTas,
HeWUTpasbHasi, enouHas. [lonamue o
6000pooHOM nokazamene (pH) pacmeopa.
Peakuum nonHoro oomena. [ uopoaus
Op2aHUYeCKUX U HeOP2aAHUUECKUX Geuecms.

OnpenensTe XxapakTep CMENIEHUS] XU-MUYECKOTO PABHOBECHUS
B 3aBUCHUMOCTH OT BHEITHETrO Bo3AeHCTBUS (mpuHIMI Jle
[[TaTense).

CocTaBisiTh ypaBHEHHS pEAKLIHUN pa3IMYHBIX TUIIOB; MOJIHBIE
Y COKpaIIEHHbIE NOHHBIE YPABHEHUS PEaKIUN, YUUThIBAs
YCJIOBUS, TPU KOTOPBIX 3TU PEAKLMK UAYT 10 KOHIIA.
[ToaTBepkaaTh CyImEeCTBOBAHUE T€HETUUECKOUN CBSI3U MEKITY
HEOPraHMYECKUMH BEUIECTBAMU C TIOMOIIbIO YPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH.

[IpoBOUTH, HAOIIOIATH U OMUCHIBATH XUMUYECKUI
AKCIIEPUMEHT: MO OMPEACICHUIO CPEALI BOAHBIX PACTBOPOB
BEILIECTB, BBISIBIICHUIO YCIOBUM ITPOTEKAHUS PEAKLIUIMA
MOHHOTO 0OMEHA, U3YUEHUIO BIUSHUS PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTb PEAKIIUH.

CrnenoBath npaBujaM MOJIb30BaHUSI XUMHUYECKOUN MOCYI0M U
71a060paTOPHBIM 000PYAOBaHUEM.

[IpencraBisiTh pe3ynbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
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TeMmbl n
KOJIMYECTBO
JacoB

OcHOBHOe coaepxaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH Oﬁy‘laIOH_lI/IXCﬂ

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [lonsamue 06 snexkmponuse
pacniagos u pacmeopos coJel.
Ilpumenenue snekmpoausa.
JleMoHCTpanun
— MOJIENIA KPUCTAIUIMYECKUX PEHIETOK;
— Pa3JIOKEHUE MEPOKCHIa BOAOPOIA B
MPUCYTCTBUM KATAIN3ATOPA.
JlabopaTopHbie padoThI
— IPOBEACHUE PEAKIIMil HOHHOTO OOMEHa;
— OMpPEAEIIEHUE CPEeIbl PACTBOPOB
BEILIECTB C MOMOILBIO YHUBEPCAIBHOIO
WHJUKaTOpa.
IIpakTnueckas padora
Ne 1. Bniusiaue paznuyabix (akToOpoB Ha
CKOPOCTh XMMHYECKON PEAKIIUU.
Bbruuciienus
— pacyeThl C UCTI0JIb30BAHUEM TTOHSATHS
«MaccoBas J10J151 PACTBOPEHHOTO
BEIIIECTBAY;
— pacué€Thl 10 YPaBHEHUSIM XUMUYECKUX
peaxkiuuii, B TOM YHUCJIE TEPMOXUMHYECKUE
pacy€Thl

dbopme 3anucu ypaBHEHHUM COOTBETCTBYIOUIUX PEAKIUHN U
JIeJaTh BBIBOJIbI HA UX OCHOBE.

[TIpoBOIUTH BBIYUCIIEHUS 110 YPABHEHUSM XUMHUYECKUX
peaKitii, B TOM YHCII€ TEPMOXUMUYECKHUE PACUETHI
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TeMmbl n

KOJINYeCTBO OcHoBHOe coaep:kaHue OcHOBHBIE BU/BI 1eATEJIbHOCTH 00y4al0IMXCSH
4acos
Paznen 2. Heopranuueckasi xumus (16 4)
Tema 4. Hewmetramisl. [Tonoxxenne HemeTamios B PackpbIBaTh CMBICT U3y4aeMbIX HOHATHIA (BBIACISTH HX

Hemerasibl (8 1)

[lepuoauyeckoi cucTeMe XUMUYECKUX
anemenToB [l. 1. MenaeneeBa u
OCOOEHHOCTU CTPOEHUS aTOMOB.
du3nyecKre CBONCTBAa HEMETAIIIOB.
AJIIOTpONHSI HEMETAIIOB (Ha IPUMEPE
KHCJIOpO/a, cephl, hochopa u yriepoa).
XHMMHYECKHUE CBOMCTBA BAKHEUIIINX
HEMETAJIJIOB (TaJI0T€HOB, CEPHI, a30Ta,
dbocdopa, yriaepona u KpeMHHUS) U UX
CO€IMHEHUM (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAIIMX KHUCIIOT,
BOJIOPOJIHBIX COCTUHEHUM ).
[IprMeHeEHNE BAKHENIIIMX HEMETAIIOB
1 UX COCTMHECHUH

XapaKTepHbIC TPU3HAKK) U PUMEHSITh 3TU MOHATHS TIPU
OTNMCAaHUU COCTaBa U CTPOCHUS BEILIECTB, JIs1 OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SABJICHUMH.

OOBsCHATH 001IME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOWCTB
HEMETAJUIOB U UX COEAUHEHUN C YUYETOM CTPOCHHS UX aTOMOB
U nosiokeHus B [leproanyeckoi cucteMe XuMHUYECKUX
anemenToB [l. 1. Menneneena.

XapakTepu3oBarh (OIMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA
HEMETAJUIOB, UX BAXKHEUIINX COCIMHEHUH, TTOITBEPKAasl 3TO
ONMCaHUE MPUMEPAMHU YPABHEHU COOTBETCTBYIOLIUX
XMMHUYECKUX PEAKIUH.

XapakTepu3oBaTh BIUSHUE HEMETAIOB U UX COCIMHEHUN Ha
YKVBBIC OPTAHU3MBI; OMUCHIBATh TPUMEHEHHE B Pa3INYHBIX
00J1acTSIX MPAKTUYECKON JIeITEIILHOCTH YEJIOBEKA.
PackpbIBaTh CylIHOCTh OKHCIUTEIHBHO-BOCCTAHOBUTEIBHBIX
peakIuii MocpeACTBOM COCTABIICHHUSI DJICKTPOHHOTO OajlaHca
ITUX PEAKLIUM.

[TpoBOaUTH peakiu, NOATBEPKAAOLINE XapaKTEPHbIE
CBOICTBA U3YYa€MbIX BEILECTB; PACIIO3HABATH OMBITHBIM
NyTEM aHUOHBI, TPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpax.
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TeMmbl n
KOJIMYECTBO
JacoB

OcHoOBHOE coaepxaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH Oﬁy‘laIOH_lI/IXCﬂ

Ha6nronaTh 1 onuchIiBaTh JEMOHCTPALIMOHHBIE OIBITHI;
MIPOBOJINTH ¥ OMUCHIBATh XUMHUYECKUN SKCIIEPUMEHT
(J1abopaTopHbIE U MPAKTUYECKUE PAOOTHI).

[IpencTaBidaTh pe3yJbTaThl XUMAYECKOTO SKCIIEPUMEHTA B
dbopme 3anmucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIUMN U
JIeNIaTh BBIBOJIBI HA UX OCHOBE.

CnenoBath NpaBWJIiaM MOJIb30BAHNS XUMUYECKOW MOCYI0U U
71a00paTOpPHBIM 000PYI0BAHUEM.

[IpoBOIUTE BHIYUCIICHUS 10 YPABHEHUSIM XUMUUYECKUX
peaKuuii.

CaMOCTOSTENBHO MJIAHUPOBATH U OCYIIECTBIISATH CBOIO
MI03HABATEIBHYIO JAESTEIbHOCTh; IPUHUMATh AKTUBHOE Y4aCTHE
B TPYIIIOBOM y4eOHOM AEATEILHOCTH.

Tema S.
Metasuibl (8 1)

Mertamsl. I[lonoxeHne MeTaIiIoB B
[Tepuonnueckoi cuCTEME XUMUIECKUX
anemenToB [l. 1. Menaeneena.
Oco0OEHHOCTH CTPOEHUS IIEKTPOHHBIX
000104YeK aTOMOB MeTaioB. OO0mue

¢dbu3nueckue cBoiictTBa MetaioB. CriiaBbl

METaJUIOB. DJICKTPOXUMUUECKUMN Psif
HaNpsHKEHUU METAJUIOB.
XUMHUYECKUE CBOUCTBA BAXKHEUIITNX

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHUH (BBLACISTH UX
XapaKTEepHbIC TPU3HAKU) U IPUMEHSTh 3TU MOHSATUSI TIPU
OTNIMCAaHUU COCTABAa U CTPOCHUS BEILIECTB, 1JI1 O0BICHEHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUMH.

OOBsACHATH 0011IME 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
3JIEMEHTOB — METAJUIOB U UX COCAUHEHUH C YYETOM
CTPOCHUS UX aTOMOB U NoJ0keHus B [lepuoanueckoit
cucTeMe XuMuueckux 3yeMeHToB Jl. . Menneneena.
XapakTepu3oBath (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA
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TeMmbl n
KOJIMYECTBO
JacoB

OcHOBHOe coaepxaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH Oﬁy‘laIOH_lI/IXCﬂ

METaJIJIOB (HATPHUH, KaJluii, KaJIbIUH,
MarHui, aJlOMUHMMI, IIUHK, XPOM, JKEJIE30,
Me€Jlb) U UX COCAUHECHUH.

OO611ue crnocoObl MOTYYEHUsI METAIIOB.
Meramnyprus. Kopposus memannos.
Cnocobvl 3auumst 0m KOppo3uu.
[IpuMeHeHUEe METaIJIOB B OBITY U TEXHUKE

JleMoHCTpauumn

— o0pa3Iiibl HEMETAIOB;
— B3aUMOJICHCTBHUE MEAHU C a30THOM
KUCJIOTOW pa3JIMYHON KOHIICHTPAINH;
— KOJUIEKIUST « MeTaibl U CIJIaBBIY.

JlaGopaTopHbIe ONbITHI
— Ka4ECTBEHHBIC PEAKIIMM HA aHHOHBI
1 KaTUOH aMMOHUS;
— B3aUMOJICHCTBUE TUIPOKCUAA
AJTIOMUHHUS C PACTBOPAMU KUCIIOT U
1ICJIOYEH;
— KQ4ECTBEHHbIC PEAKIIMU HA KATHUOHBI
METaJJIOB.

IIpakTueckune padoTbl
No 2. Pemienue skcriepuMeHTalbHbIX 33/1a4

METAJJIOB, X BAXKHEUIINX COCAUHEHUN, TTIOATBEPAKIAS ITO
ONMCaHNE MPUMEPAMHU YPABHEHNUN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLIN; IPUMEHEHUE METAIUIOB B PA3IMYHBIX
00J1acTsIX, a TAKKE UCIOJIb30BAHUE UX JIJISI CO3/IaHUS
COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHUH.

PackpbIBaTh CyIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkIMii MOCPEACTBOM COCTABIIEHUS AIEKTPOHHOTO OalaHca
ITUX PEAKLIHM.

[IpoBoaUTH peakiuu, NOATBEPXKAAONINE XapaKTePHbIE
CBOMCTBA U3Y4YaEMbIX BEIIECTB; PACIIO3HABATH OMBITHBIM
MyTEM MOHBI METAJUIOB, PUCYTCTBYIOIIUE B BOJIHBIX
pacTBopax.

HaGnronaTh 1 onuchIBaTh JEMOHCTPAIIMOHHBIE OTIBITHI;
POBOJNTH U OMUCHIBATH XUMUUECKUN SKCIIEPUMEHT
(;1abopartopHbie U pakTU4YecKkue padboTsl). [IpeacTaBisTsh
pe3ynbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3arncu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIIUI U JeaTh BEIBObI HA
WX OCHOBE.

CnenoBath npaBUiaM MOJIb30BAHUS XUMUYECKOW MOCYI0M U
71a00paTOPHBIM 000PYAOBAHUEM.

[TIpoBOUTE BHIYKCIIEHUS 10 YPABHEHUSIM XUMHUUECKUX
peaKIuu.

CaMoCTOSITeTbHO TNIAHUPOBATh U OCYIIECTBIISATH CBOIO
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TeMmbl n
KOJIMYECTBO
JacoB

OcHOBHOe coaepxaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH Oﬁy‘laIOH_lI/IXCﬂ

1o teme «Hemeramib»;
Ne 3. Pemenue skciepuMEHTANbHBIX 3a]1a4
1o teme «Mertayuibny.

Bobrunciaenus
— pacu€Thl MacChl BEIIECTBA UK 00bEMA
ra3oB I10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAaCcCe WU 00BEMY OJIHOTO U3
YYaCTBYIOIIUX B PEAKI[MU BEIIECTB;
pacuétbl Macchl (00BbEMa, KOJIMYECTBA
BEILIECTBA) MIPOIYKTOB PEAKIUU, €CIIU OJHO
13 BEILIECTB UMEECT NPUMECH;
— pacy€Thl Macchl (00bEMA, KOJIMYECTBA
BEILIECTBA) IPOJIYKTA PEAKIIUU, €CITU OJHO
Y3 BEILIECTB JIaHO B BUJIE pACTBOpA C
OIPEICIIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA.

NI03HABATENBHYIO IEATEIIbHOCTD; IPUHUMATh aKTUBHOE YYaCTHE
B TPYIIIIOBOM Y4eOHOM AEATEIbHOCTH

Paznen 3. Xumus u :xku3Hb (4 4)

Tema 6. Xumus
U KU3HBb (4 4)

Ponp xumMuu B o6ecrieueHum
DKOJIOTUYECKOM, SJHEPTreTUUYECKOU U
MUIIEBOM 0€30MMaCHOCTH, Pa3BUTUHN
MeauuuHbl. [IoHsATHE 0 HAYYHBIX METOIAX

PackpsIBaTh posb XMMHM B PEIICHUN SHEPTreTUYECKHX,
CBIPBEBBIX M DKOJIOTHUECKHUX MPOOJIEM YEIIOBEUYECTRA,
OIMCHIBATh OCHOBHBIE HANPABJICHUS PA3BUTHS XUMHUYECKOU
HayKHU U TEXHOJIOTHHU.
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TeMmbl n
KOJIMYECTBO
JacoB

OcHOBHOe coaepxaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH oﬁyqamumxcﬂ

MO3HAHUS BEIIECTB U XMMUYECKHUX
pEaKIuu.

[IpencraBnenust 06 OOIIUX HAYYHBIX
MPUHITUTIAX MPOMBIIIICHHOTO MTOTYYCHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MUPE BEIIECTB U MATEPUAJIOB:
BOKHEUIITNE CTPOUTEIHHBIC MaTEPUAIBI,
KOHCTPYKITMOHHBIC MaTEPHAIIbI, KPACKH,
CTEKJI0, KEpaMHKa, MAaTCPHUAITBI JIJIS
AIIEKTPOHUKH, HAHOMAaTEPHAIIHI,
OpraHUYeCcKue U MUHEPAJIbHBIC
ynoOpeHus.

XWMHUS 1 3I0pOBbE UeJIOBEKa: ITpaBUiia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX
IpernapaToB; MpaBuia 0€30MacHOTO
HCIIOJIb30BaHUS MPEIapaToB ObLITOBOM
XUMHH B TIOBCETHCBHOM JKM3HU

[IpuMmensaTs npaBusia 6€30MacHOTO 0OpaIEHUs C
BEIIIECTBAMHU, UCIIOJIb3yEMbIMH B ITOBCETHEBHOM JKU3HH,
IpaBuJia MOBEJICHUS B 1IEJIAX COEPEKEHUS 310POBbS

Y OKPY’KaIOILEH MPUPOAHON CPEbl; TOHUMATH BPEJ
(OmacHOCTh) BO3ACHCTBUS HA )KUBbIE OPTaHU3MBI
ompeeaEHHBIX BEIIECTB, CMBICIT TTOKA3aTeNs MK, TOSCHATh
Ha IPUMEPax CIoCOObI YMEHBITICHUS U TIPEIOTBPAIICHHS X
BPEIHOTO BO3JCHUCTBUS.

AHaTM3UpOBaTh U KPUTHICCKU OIICHUBATH HH()OPMAITHIO,
CBSI3aHHYIO C XUMHYCCKHUMU TPOIECCAMU 1 UX BIMSHUEM Ha
COCTOSTHHE OKPYIKAIOIIEU CPEIBI.

Hcrnonn30Bath moy4eHHbIC 3HAHUS U TIPEJICTABIICHUS O
cepax IeaTenTbHOCTH, CBI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY ISl OPUCHTAILIUU
B BBIOOpE cBOEH OynyIe nmpodhecCHOHAIBHOM IeITEIIFHOCTH.
[IpunuMate ydactue B 00CY>KJIeHUU IPOOIEM XUMUUYECKON U
AKOJIOTUYCCKON HANPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO poOJIeMe U NpejiaraTh
BO3MOYHBIC ITYTH €€ peleHus
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