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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHH Ha YpOBHE CpeIHEro oomiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUN K pe3yiabTaTaM OCBOSHUS (eAepalibHON 00pa30oBaTENILHOW MPOTPaMMBbl CPEIHETO
obmero oo6paszoBanus (POIl COO), upencraBieHHbXx B DenepaabHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konuenmmm mnpenonaBaHusl yd4eOHOTO TMpeamMera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peamn3yrInX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOXKEHUH «CTpaTernu pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJIX0/I0B K pa3pabOTKe MpOTrpamMMbl 10 XHUMHUH, K ONPEICTICHHIO O0MIel CTpaTeruu
o0y4eHHs, BOCIIUTAHUS U Pa3BUTHsI 00yJarOIUXCs CPEACTBaMHU ydeOHOTO mpeaMera « XUMUsD IS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWIIM KOHIeNTyanbHble monoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJAepyKaHUsl, pe3ylbTaToB oOyuyeHUs U TpeOOBaHUM K YpPOBHIO
MTOJATOTOBKH BBITTYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHe,  [OJy4aeMO€  BBITYCKHHKaMH  oOmieoOpa3oBaTenbHOM
OpraHu3aIiH, SBISIETCS HEOTHEMIIEMOW 9acThl0 X 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIONTIM
ATAINOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, IPUCYIIIHX
[IEJIOCTHOM CHCTEME XMMHYECKOTO 00pa3oBaHUS. ODTH IICHHOCTH KAacaloTCsl TO3HAaHUS 3aKOHOB
pupoIbl, (POPMUPOBAHUS MUPOBO33PECHUS U OOIIEH KYIBbTYphl YEJIOBEKA, a TaKKE AKOJOTHUECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M MPUPOIHON cpexe. Peanmsyercs Xumudeckoe
oOpa3zoBaHue OOy4arONIMXCS HAa YPOBHE CpeAHero oOmiero oOpa3oBaHUsI CpPeACTBAMHU Y4eOHOTO
npeaMera «XUMHUS, COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpaMMe Mo XUMHH C
yu€ToM crenupuKyd HAyKH XUMUH, €€ 3Ha4eHHs B MO3HAHUU MPUPOIbl U B MaTE€pPHAIbHOM >KHU3HU
oOmiecTBa, a TaKke C Y4€TOM OOIIMX IieJied W TMPUHLMUIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o01iero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOYyI0 poJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHWM HOBOM 0a3bl MaTrepuaibHOW KyabTypbl. OHa BHOCHUT CBOW BKJaJ B
(dbopMHpOBaHHE PALMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3[JaHHE L[EIOCTHOTO MPECTaBIEHUs 00
OKPY)KaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMUU Ha
OCHOBE MMOHMUMAaHHUSI BEIIECTBEHHOTO0 COCTaBa OKPYKAIOIIET0 MUPA, OCO3ZHAHUS B3aUMOCBSI3U M EXKIY
CTPOEHHUEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3aMMOJIEHCTBYS C IPYITMMH €CTECTBEHHBIMM HAYKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPY/Ja U >KU3HH KaXJI0TO 4YJeHa
obmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3UJATeNbHas, KaK HayKa BBICOKHMX TEXHOJOTHH
HaIpaBJIeHa Ha pelIeHHe INI00ATBHBIX MTPOOJIEM YCTOWYMBOTO Pa3BUTHI YE€JIOBEUECTBA — ChIPbEBO,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cootBerctBUM C OOmKMMH NENIMH W TMPUHLUIAMU CpPEIHEro ooOmero oOpa3oBaHHs
conepxkanue mpenmera «Xumus» (10-11 xmaccel, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYpHYIO MOATOTOBKY OOYYalOIIUXCs, HEOOXOAUMYIO WM IS
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEHIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsromuMu npeameTa « XUMUs SBISIOTCS 6a30Bble Kypehl — «OpraHuyecKast XuMus» 1
«OO01mast ¥ HeopraHM4eckas XHMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI1 HayKM: cHCTeMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOYEHHEM 3HaHUH U3
oOmieil XumMumn) U oprannyeckoil xumuu. GopMUpoBaHUE JAHHON CHCTEMBI 3HAHUI MPU H3yYCHHUH
npeamera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOrooOpasusi BELIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOIas U HeopraHmueckas
XUMUSD» cpopMHUpOBaHA B IporpaMMe MO XMMHMU HAa OCHOBE CHCTEMHOTO MOAXOJa K H3YYCHHIO
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yuyeOHOro Martepuana U OOYCIOBICHA HUCTOPHUYECKM OOOCHOBAaHHBIM pAa3BUTHUEM 3HAHHWA Ha
ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHHM BELIECTBA
paccMaTpUBAOTCA HAa YPOBHE KJIACCHUUYECKON TEOPUHU CTPOCHUS OPTAaHUYECKUX COCTUHEHUH, a TAaKKe
Ha YPOBHE CTEPEOXUMHUYCCKUX U AJIEKTPOHHBIX MPEICTABICHUI 0 CTpoeHHNHU BemiecTB. CBeieHus 00
M3Yy4aeMbIX B KypCe BEIIeCTBAX JAFOTCS B PA3BUTHH — OT YTIICBOJIOPOIOB JIO CIIOXKHBIX OMOIOTHYSCKU
aKTUBHBIX COCTUHEHHI. B Kypce opraHmueckoil XMMHH MOJIy4aroT pa3BUTHE chopMHUpPOBAHHBIC HA
YpPOBHE OCHOBHOTO 00I1IIero 0Opa30BaHUs NMEPBOHAYAIBHBIC MPEACTABICHUSI O XUMUYECKON CBS3U,
KJIACCU(PUKAITMOHHBIX TMMPU3HAKAX BEIICCTB, 3aBUCUMOCTH CBOWMCTB BEIICCTB OT HUX CTPOCHUS, O
XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHHsi B mpeaMere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBaETCA
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIero o00pa3oBaHUS TEOPETUUYECKUI Marepuan u
(hakTOJIOTHYECKHE CBEJIEHUS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmass 1 HeopraHWYecKas XHMHs» OOYJAIOIIUMCS MPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATH
3HAYE€HHE MEPUOJIUUECKOTO 3aKOHA C OOIETEOPETUUECKUX U METOI0JIOTHUECKUX TTO3UIINM, TITy0Ke
MOHSATh UCTOPUUECKOE U3MEHEHHE (DYHKIIMI 9TOTO 3aKOHA — OT 0000IIaroIIeH 10 00BICHSIOMEH U
MPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUM O BaXXHEWIHMX BEIIECTBaX, UX COCTABE, CTPOCHHUU, CBOWCTBAX W
MPUMEHEHHH, a TAK)KE O XUMHUYECKHX PEAKIUAX, UX CYINTHOCTH M 3aKOHOMEPHOCTSIX MPOTECKAHUS
JIOTIOJTHSICTCSL  DJIEMEHTAMHU  COAEPKaHUS, HMEIOINMU KYJIbTYPOJIOTHUYECKUA W  TMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHWMAHHIO B3aMMOCBSI3M XUMUH C JIPYTUMHU HayKaMHU,
PacKphIBAIOT €€ poJb B TIO3HABATEILHON M MPAKTUYECKON JACSITEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBAKECHUSI K TIPOIIECCY TBOPUECTBA B OOJIACTH TEOPHH M MPAKTHUYECCKUX MPUIOKESHUN
XMUMHH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOieMax, CBS3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIMBATh HHPOPMAIUIO U TPUMEHATH €€ A
IIOIIOJIHEHUS] 3HAHWUW, PEIICHUsS] MHTEIUICKTYAJbHBIX M 3KCHEPHUMEHTAIbHBIX HCCIEI0BATEIbCKUX
3amau. B 1memom conepxkaHue y4eOHOTO mpeaMmeTa «XUMHUS» JIaHHOTO YPOBHS H3ydEHHS
OpUEHTUPOBAHO Ha (popMHUpOBaHHE y 00yUAIONINXCS MUPOBO33PEHUYECKOM OCHOBBI JIJIs1 TOHUMAaHUS
¢bunocodpckux uaen, Takux Kak: MaTepUualbHOE €IUHCTBO HEOPTaHUYECKOTO U OPraHUYECKOro MUPA,
00yCIIOBJICHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM M CTPOEHHUEM, II03HABAEMOCTb MPUPOTHBIX
SABJICHUA NYyTEM OKCIIEpUMEHTa U pELICHHs NPOTUBOPEYUH MEXAYy HOBBIMU (akTamMu U
TEOPETUYECKUMU MPEANOChUIKAMH, OCO3HAHHE POJIM XMUMUHU B PEIICHUU YKOJIOTUYECKUX MPoOIeMm, a
Takke MpobieM cOepeeHUs: SHEPreTUYECKUX PEeCypCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH U
MaTepuasios.

B nnane pemieHus 3a1a4 BOCIUTAHUSA, Pa3BUTHS U COLUAIM3AIMUA O0YYAIOLIUXCS IPUHSATHIC
MporpaMMoON MO XUMHHU MOAXOJbl K OIPENCIICHUIO COJEpKaHUS M IOCTPOCHMS IpeaMmera
npeaycMarpuBaoT (OPMUPOBAHUE YHHBEPCAJIbHBIX YUEOHBIX JEHCTBHI, HMeEOUMX 0a30BoOe
3HAYEHUE I Pa3IUYHBIX BUJIOB JESATENLHOCTH: pElIeHUs MpobaeM, IoMCcKa, aHaau3a u o0paboTKu
uHpopMaluY, HEOOXOJUMBIX Ui MPUOOPETEHHUsS OMbITa MPAKTUYECKOW W HCCIEA0BaTEIbCKOM
JEeSATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MIO3HAHUU XUMUHU.

B nmpakTtuke npenojiaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus, Tak U Ha
YpOBHE CpeJIHEero o01Iero 00pa3oBaHus, IPH ONPEACTICHUH COIeP>KaTEIbHON XapaKTePUCTUKH LIeJeH
M3y4YeHUsl MpeAMETa HaNpaBICHUEM NEPBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCA
(dbopMHUpOBaHHE OCHOB XHMHUYECKOM HayKh Kak OOJacTH COBPEMEHHOTO €CTeCTBO3HAHUS,
MPAKTUYECKOW AESATENIbHOCTH 4YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOUN KynbTyphl. C
METOUYECKON TOYKU 3PEHUS TAaKOW MOAXOJ K OMPENEICHUI0 LNl U3YYeHHs MpeIMeTa SBIISIETCS
BIIOJIHE OTIPAB/IaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TTIABHBIMH IIEJISIMU U3Y4eHUs peaMeTa « XUMUsh Ha 6a30BOM
YPOBHE SIBJISIIOTCS:

e (GopMHUpPOBaHHME CHCTEMbl XHMHUYECKHX 3HAHUH KaK BaKHEWIIEW COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpA, B OCHOBE KOTOPOWM JIekKAaT KIIIOUEBbIE TOHATHS,
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(bYH[[aMeHTaJIbHBIC 3aKOHbBI U TCOpPHUH XHMHHU, OCBOCHUC A3bIKa HAYKH, YCBOCHHUC W IMOHHMAHUC
CYIIHOCTH JOCTYIHBIX 0000IIeHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE ¢ UCTOPUEH UX
Pa3BUTUA U CTAHOBJICHUA,

e (GOopMHUPOBAHHE W PA3BUTHE MPEICTABICHUIA O HAYYHBIX METOJaX IMO3HAHHS BEIICCTB U
XUMUYECKUX PpEeaKIuii, HeOOXOIUMBIX Uil NPUOOpPETeHUS YMEHHWH OPHEHTHPOBATHCS B MHUPE
BCIIIECCTB U XUMHUYCCKUX SIBJ'IGHI/If/'I, HMCIOIIUX MCCTO B MPHUPOAC, B HpaKTI/I‘IeCKOf/’I u HOBCGILHCBHOﬁ
JKU3HU;

® DA3BUTHUC YMGHI/Iﬁ U CII0OCO00B JACATCIIBHOCTU, CBA3aHHBIX C Ha6JHOI[eHI/IeM u O6’I)$ICH€HI/ICM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM TTPAaBUII O€301TacHOTO OOpPAIIeHHUs C BEIECTBAMHU.

Hapsimy ¢ stum, comepkareibHas XapaKTEepHCTHKA IeJIed W 3aaad M3ydeHHs IMpeaMeTra B
nporpaMme 1o XMMHM YTOYHCHA U CKOPPECKTUPOBAHA B COOTBCTCTBHU C HOBBIMHU IMPUOPUTCTAMU B
cucteMe cpenHero obmiero oopazoanusi. Cero/Hs B MPENOJaBaHUM XHUMUU B OOJIBIICH CTENEeHU
OT/A€TCs MPEANOYTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yUeHHs, OpUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHHKA 00I1e00pa30BaTeIbHON OpraHu3alliy, BIaICIOIIEero He HabOpoOM 3HAHUM,
a GyHKIIMOHAIBHOM IPaAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMH aKTUBHOTO TIOJIyU€HUS 3HAHUHT
U NPpUMCHCHUSA UX B pCaJII)HOfI JKU3HHU IJId pCIICHHA MMPAKTHYCCKUX 3a/1a4.

B cBs3u ¢ 5TUM Npu M3ydeHUUN npeaMeTa « XuMUs JOMUHUPYIOIee 3HaYeHHE TPHoOpeTaroT
TaKHe e U 33JIa4H, KaK:

ajanranus 00yJaroluXcsl K yCJIOBUSAM TUHAMMYHO pa3BHBAIOIIErocsi Mupa, (OpMUpOBaHKE
WHTEJUICKTYaJTbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOATCIIBHOMY MNPHHATHUIO T'PaMOTHBIX peHIeHI/Iﬁ B KOHKPCTHBIX XHN3HCHHBLIX CHUTyallUsiaX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

(dhopmupoBaHUE y OOYJAIOIINXCS KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHITHH ), UMEIOIINX
YHHUBEpCaJbHOE 3HAYEHHUE VIS Pa3IMYHBIX BUAOB JEATEIbHOCTH: pEHICHHs] MpoOseM, TOUCKa,
aHanu3a ¥ 00paboTKM HMH(pOpMANHMK, HEOOXOIUMBIX JUIsi MPUOOPETEHUsSI OIbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B I[O3HAHUM XUMHUHU, a TaKkXKe I OLEHKH C TO3ULUN
HKOJIOTMYecKOi 0€30IaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPTraHU3M
4eJI0BEeKa U MPUPOJIHYIO CPEy;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyyarouuxcs: CHOCOOHOCTHM CaMOCTOSITENbHO MPUOOpPEeTaTh HOBbIE 3HAHUA IO XHMHUU B
COOTBETCTBUU C >KM3HEHHBIMU IMOTPEOHOCTSMH, HCIIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOWCKA U aHalu3a y4eOHON M Hay4HO-NOMYJISIpHON MH(OpPMALMM XUMHYECKOTO
COJIepKaHNUS;

(hopMHpoBaHHE U Pa3BUTHE Yy OOYYAIOIIUXCS ACCOLIMATUBHOTO M JIOTHYECKOTO MBIIIICHHUS,
HaO0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOCHHO HEOOXOAUMBI, B YACTHOCTH,
MIpH MJIAHUPOBAHUH U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y 00yJaromuXcsl YOSk IEHHOCTH B TYMaHUCTHUECKON HAIIPaBICHHOCTH XUMHUHU, €€
BOKHOM pONM B peEIICHWH TJI00ANbHBIX MPOOIEM paIMOHAIBHOTO MPUPOAOIOIb30BAHNUSA,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypcoB U COXpaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUSA
HE0OX0IMMOCTH OEPEKHOTO OTHOIIECHUS K MPHUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPHOOpEeTeHUs
OTIbITa WCTOJB30BAHUS TONYYCHHBIX 3HAHUHM I MPUHATHS TPAMOTHBIX PEIICHUN B CHUTYalUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHHUSIMH.

B yuebGHOM mnaHe cpenHero ooOmiero oOpazoBaHUs MpeaMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTn «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO01ee yuCIO 4YacoB, OTBEACHHBIX AJIS M3Yy4YEHHs] XUMHUHU COCTaBiseT 72 uaca (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHnyeckoil XWMHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHHUE B IOJIyYEHUU
HOBBIX BELIECTB U MaTepHasioB. Teopus cTpoeHus: opraHuueckux coequnenuii A. M. byrneposa, eé
OCHOBHBIE TOJIOXKEeHHUA. CTPYKTypHBIE (POPMYIIBI OPraHMYECKHX BEHIECTB. [ OMOJIOTHS, M30MEPHSL.
XuMuHYeckas CBS3b B OPraHU4ECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o KiacCH(pUKAUU OpPraHMYECKUX BemecTB. HoMeHKIaTypa OpraHu4ecKux
COeIMHEHUH (cucTeMaTH4ecKas) U TPUBUAIbHbIE Ha3BaHUS Ba)KHEHIIMX MPEACTaBUTENCH KIaccoB
OpraHMYECKUX BEIECTB.

DKCIepUMEHTANIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MpPEBpALICHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BELIECTB, HAOJIIOJIEHUE U ONMHMCAHUE IEMOHCTPALIMOHHBIX OMBITOB IO MPEBPALLEHUIO
OpraHMYECKUX BEILECTB MIPU HarpeBaHUH (TJIaBJIeHHUE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKMH psaa. MeraH u 3TaH — mpocTenniue
MIPE/ICTAaBUTENN AJKAHOB: (PU3UUYECKHE U XMMHUYECKHE CBOMCTBA (peaklMy 3aMelleHUs U TOpeHus),
HaX0XJIeHHE B IPUPOJIe, MOIYyYCHHE U TPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH Psif. DTWIECH M NMPONUJIEH — IMPOCTEHIINE
MIPE/ICTAaBUTENIN AJIKEHOB: (U3MYeCKne M XUMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUA,
raJIor€HUPOBAHUS, THJIpAaTalli{, OKUCIEHUS U TIOJMMEpU3allin), OJIy4eHne U IPUMEHEHHE.

Anxanmuensl: OyramueH-1,3 u MetunOyragueH-1,3: CcTpoeHHE, BaKHEUIINE XHUMHYCCKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKHH Psijl. AIICTHIICH — TPOCTEHIITNI
MIpPE/ICTaBUTENb AJKMHOB: COCTaB, CTpO€HHE, (U3NYECKHe U XMMHYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIH, TOPEHMUS] ), IOJTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), IOJIydeHUE U TNpuMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuuecKue C80UCMBA (PeaKyuu 2ai02eHUpPOSanus U HUMpPOBAHUs), NOTyueHue U
npumenenue.  TOKCHYHOCTH  apeHOB. ['eHeTndeckas CBA3b  MEXAYy  YIJIEBOAOPOJAaMH,
MPUHAUICKAMMHU K PA3JIMYHBIM KJIacCaM.

[IpupoaHble UCTOYHUKU YIIIeBOAOPOAOB. [IpuponHblii ra3 u momyTHble HEPTSHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoObl nepepaboTKu HEDTH: MTEPErOHKa, KPEKUHT (TEPMUUYECKHM,
KaTaJauTHueckuit), nupoius. [Ipoaykrel nepepaboTku HEPTH, NX IPUMEHEHHE B MPOMBIIUICHHOCTH
1 B ObITy. KaMeHHBII yrosib U MPOIYKThI €Tr0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBpALICHUN: O3HAKOMIICHHE C
oOpa3lamu MjaacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «Yroap», MoaenupoBaHue
MOJIEKYJT YIJIEBOIOPOAOB U T'aJIOT €HOIIPON3BOIHBIX, POBEACHNUE IPAKTUYECKON pabOoThl: MOTyYeHHE
3TUJIEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakluu (Macchl, 00bEMa, KOJTHMUECTBA UCXOJHOTO
BEIIECTBA WJIM TIPOAYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO M3 UCXOIHBIX
BEILIECTB WJIU MTPOJIYKTOB PEAKIINH).

Kucnopoacoaep:xamme opranndeckue coeiMHEHUs

[IpenenpHble OJHOATOMHBIE CHMPTHL. MeTaHOJ M 3TaHOJ: CTPOEHHE, (U3NYecKHe u
XMMHYECKHE CBOWCTBA (peakiMy C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOJAMH, TOpPEHUE),
IIpUMeHeHe. BoIopoiHbIE CBSA3M MEX Iy MOJIEKYJIaMH CIIUPTOB. JeficTBUE MeTaHOJa M 3TaHOJIA Ha
OpraHH3M 4Y€JI0OBEKa.




MHOroaToMHBbI€ CIIUPTHI. DTHIICHTIIUKOJIb U TIULEPUH: CTPOSHHE, (PU3MUECKUE U XUMHUCCKUE
CBOICTBa (B3aUMO/JICHICTBUE CO LIEJIOYHBIMU METAJUIAMU, KAUECTBEHHAs! PEAaKLIMsl HA MHOIOATOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esoBeka. [IpruMenenue riaumnepruHa U 3TUIEHIIMKOJIS.

@DeHoJI: CTPOCHHE MOJICKYJIbI, (PU3NYECKHE U XUMHUYECKHe CBoicTBa. TOKCHYHOCTH (heHoma.
[Ipumenenue denoua.

Anbaerunibl u kemorwsl. DopManbIeTrul, aleTalbACT I CTPOCHHUE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakUuu OKHCIEHUS U BOCCTAHOBJICHMS, KAueCTBEHHBIE pEaKLUH), IOJy4€HUE U
IIPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNIbHbIE KApOOHOBBIE KUCIOTHl. MypaBbUHAas M YKCYCHasi KHCIIOTBHI:
CTpoeHUe, QU3HUYSCKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 0OIIUE I Kiacca KUCIOT, PEAKITHs
sTepuduKalnuM), TOJIydeHHe U mpuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOJOIIIEE JENCTBHE.

CnosxxHple 3QUpbl KaKk MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MAPOSU3 CIOXKHBIX A(PHUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. bruosornueckas posb KHPOB.

VYrneBoapl: coctaB, Kiaccupukaius yrieBoJoB (MOHO-, Tv- U Tojucaxapujbl). ['moko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJbl, (U3NUYECKHE W XUMHUUYECKHE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaom meau(ll), oxucienne aMMuadHbBIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIOKO3bI), HAXOXICHHE B TPHUPOJAE, NPUMEHEHHUE,
ouosnoruueckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemmtono3a kak nmpupojHble nosinMepbl. CTpoeHue Kpaxmajia M ILEJUIIOJIO3bI.
dusnyeckne U XMAMUYECKUE CBOICTBA Kpaxmaiia (TUAPOJIN3, KAYeCTBEHHAS PEaKIus ¢ HOJIOM).

DKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHUs BEIIECTB W UX MpEBpallleHUui: MpPOBEICHHE,
HaOJI0/IEeHNE U ONKCaHNE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIMPTOB, KAUYECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHUCIEHHE 3TaHoJa okcujaoMm wmeau(ll)), MHOroaToOMHBIX CHOUPTOB
(B3ammoselicTBue mmnepuHa ¢ ruapokcuaoM memu(ll)), ampaernmoB (OKHCIEHHE aMMHUAYHBIM
pactBopom okcuaa cepeopa(l) u rumpokcumom memu(ll), B3ammozelcTBHE Kpaxmaia ¢ HOIOM),
MPOBEACHUE TPAKTUICCKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnble 3agaun.

Boruncnenus no ypaBHEHUIO XUMUYECKON peakluu (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO
BEIIECTBA WJIM IPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIECTB WK IPOAYKTOB PEAKIIIH).

A3oTCoIepKale OPraHndecKie COeqMHEHMUSI.

AMUHOKHUCIIOTHI Kak aM(oTepHble oprannyeckue coeauHenus. dusnueckue U XUMHYECKUE
CBOMCTBa aMUHOKUCIIOT (Ha MpuMepe riaunuHa). buojgorudeckoe 3HaueHne aMUHOKUCIOT. [lenTuabt.

benku kak mpUpPOAHBIE BBHICOKOMOJEKYJSpHbIE coeAuHEHUs. llepBuuHas, BTOpUYHAS H
TpeTHuYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OCJIKOB: THAPOIU3, JIeHATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIIepUMEHTANIbHBIE METObl W3Y4eHHUs BEIIeCTB U WX MPEBpallleHUN: HaONIOJIEHUE U
OTHCAaHKE JEMOHCTPALMOHHBIX OTMBITOB: JIeHaTypalus OeNKOB IPHU HArPEBAHUU, IBETHBIE PEAKIIUU
O€JKOB.

BricokoMoIeKyIsIDHBIE COeIMHEHHUS

OcHOBHBIE TIOHATUS XHUMHH BBICOKOMOJIEKYJSIPHBIX COEAWHEHHN: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb MOJMMEPHU3ALMH, CPEOHSSA MOJEKYIsApHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUN — IOJIMMEPU3aLHsl U OJIUKOHACHCALINS.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0pa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeaMETHBIX CBA3C€H NpU U3ydyeHUM opraHuyeckol xumuum B 10 kiacce
OCYILIECTBJISIETCS YEPE3 UCII0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U MOHITHH,
SIBJIFOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOm1re ecTeCTBEHHO-HAYYHBIE MOHATHS: SIBJICHUE, HAYYHBIA (DaKkT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, Kiaccu(ukamus, MEePHOANYHOCTh, HAOIIONEHHE, HW3MEPEHHUE, HKCIIEPHUMEHT,
MOJIEITUPOBaHUE.

®duznka: Marepusi, JHEPrusi, Macca, aToM, AJIEKTPOH, MOJIEKYJa, SHEPreTHYECKU YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, (PM3NYECKHE BEIWYHHBI U AWHUIIBI HX
H3MEpPEHUs.

buonorusi: xnerka, opranm3Mm, Ouocdepa, oOMEH BemleCTB B oOpranm3me, (oTocHHTE3,
OMOJIOTMYECKU aKTUBHBIE BelllecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHosorus: muieBble MPOAYKTHI, OCHOBBI PallMOHAIBHOIO MUTAaHUS, MOIOIIME CPEACTBa,
JIEKapCTBEHHbIE M KOCMETHYECKHE IpenapaTrhbl, MaTepuanbl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

OBLIASA N HEOPTAHUYECKASA XUMMUS

Teopernyeckue 0CHOBbI XUMHHU

XUMUYeCKUN areMeHT. AToM. Slapo aroma, U30TOMBL. OJJNEKTpOHHAs 000JIOYKA.
DHepreTuyeckre ypOBHH, MOJAYPOBHH. ATOMHBIE OpOWTaiH, S-, P-, 0- amementsl. OcoOCHHOCTH
pacrmpeiefieHus dJEKTPOHOB IO OpOMTAIsIM B aroMax JJIEMEHTOB TEPBBIX YETHIPEX IMEPHUOIOB.
DOneKkTpoHHas KOH(PHUTypalusi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckass cucrema XuMU4Yeckux odieMeHtoB . U.
MenneneeBa. CBs3b NEpUOAUUECKOTO 3aK0oHA U [leproanueckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
J. 1. MengeneeBa ¢ COBPEMEHHON TEOpUEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CI0KHBIX BEIIECTB 110 I'PYMIaM 1
rnepuoaaM. 3Ha4yeHUe NEPUOJUIECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

CtpoeHue BemecTBa. XUMHYECKas CBS3b. BuJbl XUMHUYECKOW CBSI3M (KOBaJCHTHAas
HEeMoJIApHas U TMOJspHAas, HOHHAs, MeTajinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOU
XUMHUYECKON CBs3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIM). BomopomHas cBsi3b. BalleHTHOCTS.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHNs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJSPHOIO CTPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[lonarue o nucnepcHblx cucremax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuil. HomeHkmaTypa HEOpraHM4eCKHX BELIECTB.
I'eneTnueckasi CBsI3b HEOPraHUUYECKHUX BELECTB, IPUHAIICKANUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peaknus. Kiaccudukanust XMMUYECKUX peakUUid B HEOPraHUYECKOW H
OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAaHEHHsSI MAcChl BELIECTB, 3aKOH COXPAHEHMS U IPEBPAILCHUS
SHEPTrUH NMPU XUMUUYECKUX PEAKIIHSIX.

CkopocTh peakinuu, €€ 3aBHCHUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTUMBbIE pEaKIIUH.
Xumnueckoe paBHoBecue. @aKTOPBI, BIUSAIOLIME HA COCTOSTHUE XUMHUUYECKOTO paBHOBecus. [[punnun
Jle larense.

DnekTponuTHueckas auccoruanus. CuibHble W cialble AeKTposuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJI0OUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCIepUMEHTAIBHBIE METO Il U3YYCHUS BEUIECTB U UX MPEBPALICHUI: IEMOHCTpAIIHS Ta0JIUIL
«Ilepuonuueckass cucrema xumuueckux sineMeHtoB J[. M. MenpaeneeBa», u3ydueHue Mojelneu
KPUCTAINIMYECKUX PEMIETOK, HAOMIOJECHHE W OMHCAaHWE JEMOHCTPAIIMOHHBIX W Jab0paTOPHBIX
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ONBITOB (pa3jo’KEHUE IMEpPOKCHJAa BOJAOpOJa B NMPUCYTCTBUU KaTalU3aTopa, ONPEICIICHUE CPEbI
pacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAJIBHOTO HHAMKATOpa, PEAaKLMM HOHHOIO OOMeEHa),
MPOBEACHUE MPAKTUYECKON PaboThl «BimsHuEe pazauuHbBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaxun».

Pacuérnble 3amaum.

Pacu€rbl Mo ypaBHEHUSM XMMUYECKUX PEaKLUUH, B TOM YHUCIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIb30BAHUEM IIOHSTUS «MAacCOBas J0JIs BEIIECTBAY.

Heoprannueckass xumus

Hewmeramnsl. [lonoxenne Hemerawios B [lepuoanyeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3NYECKUE CBOMCTBA HEMETAILIIOB. AJIJIOTPOIIUS
HEMETAJUIOB (Ha MpuUMepe Kucaopoaa, ceprl, pochopa u yrieponaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETANIOB (TaJlOTEHOB, Cepbl, az3oTa, ¢docdopa,
yriaepoja U KpeMHHs) U UX COEIMHEHHUH (OKCHA0B, KUCIOPOACOJEPKAIIUX KHCIOT, BOJOPOJHBIX
COCTMHECHMUIN).

[IpuMeHeHne Ba)XKHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenune metamioB B [lepuoandeckoi cucreme XuMuieckux 3nementos 1. U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJJIEKTPOHHBIX OO0O0JIOYEK aToOMOB MeTaioB. OOmme
¢usnueckue cBoicTBa MeTaysioB. CIUlaBbl METAJUIOB. DJIEKTPOXUMHUYECKHHM psAl HaNpsKeHUN
METaJJIOB.

XHUMHYECKHE CBOMCTBA BAXKHEUIITNX METAJUIOB (HATPHM, KaTui, KaJIBINI, MarHUH, aTIOMUHHN,
LIUHK, XpOM, YeJIe30, Me/Ib) U UX COCTUHEHHH.

O61ue crnocoObl Noay4eHHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METO/Ibl U3YYEHUS BEIECTB M UX NPEBPAILCHUN: H3YYCHHE KOJUICKIINN
«MeTaibl U CIIaBb», 00pa3LOB HEMETAIJIOB, PEIIEHUE YKCIIEPUMEHTANIBHBIX 33aJa4, HaOI0AeHNE
U OIHUCaHWE JEMOHCTPALlMOHHBIX M JIaDOPATOPHBIX ONBITOB (B3aMMOJECHCTBHE THUIAPOKCHIA
QJIFOMUHUS C PACTBOPAMH KHUCJIOT U LIEeJI0YeH, KaueCTBEHHbIE PeaKI[MH HAa KATUOHBI METAJIJIOB).

Pacuérhpie 3amaun.

Pacuérsl Macchl BemecTBa WM 00bEMa Ia30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJIHOTO U3 YYAaCTBYIOLIUX B PEAKLUHU BEUIECTB, pacuéThl Macchl (00bEMaA, KOJIMYECTBA
BELIECTBA) IPOJYKTOB PEaKI1H, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMuum B oOecrie4eHUH 3KOJIOTMYECKOM, SHEpreTHYecKod M MuUIleBoil 0e30macHocTH,
pa3BUTHH MeIULMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB U XUMUYECKUX PEAKLIUM.

[IpencraBnenus 06 oOLMX HAy4YHBIX MPUHLUIAX HPOMBIIICHHOTO MOJIYYeHHUs BaXKHEHIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB U MATE€PUAJIOB: BAKHEHIIME CTPOMUTEIBHBIE MaTEpUabI,
KOHCTPYKLMOHHBIE MaTepualbl, KPACKH, CTEKIO, KEepaMHKa, MaTepHallbl JUIsl JJICKTPOHUKH,
HaHOMAaTepHaJibl, OPraHUYECKUE U MUHEPAJIbHbIE yI00OpEHUs.

XUMHUS ¥ 3I0pOBbE YEJI0BEKA: [TPaBUJIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBuia
0€30I1aCHOT'0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XMMHH B IOBCEHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeAMETHBIX CBsi3eH MpH M3ydeHHH OOIIeH M HEOpraHu4ecKoil XUMUU
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MMOHATHHA, TaK U OHATHH,
SABJIAIOILMUXCSI CACTEMHBIMHM JUISl OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO1ire ecTeCTBEHHO-HAay4YHbIE MOHATHUS: Hay4HBIM (akT, TMHOTe3a, 3aKOH, TEOpHs, aHaJIM3,
CHHTE3, KiacCUUKAIMs, NEepUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT, MOJICIIMPOBaHUE,
U3MEpPEHUE, SBIICHUE.

®usnka: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, INPOTOH, HEHUTPOH, HOH, H30TOI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKHH YpPOBEHb, BEILECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHHE BEIECTBa, (PU3NUECKUE BEJIMUMHBI U €IUHUIIBI X U3MEPEHUS, CKOPOCTb.



Buosorus: kierka, opranusm, 3KocucTeMa, ornocdepa, Makpo- 1 MUKPOIJIEMEHThI, BATAMUHBI,
0oOMEeH BelIecTB B OpraHu3Me.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHoNOTrHs: XUMHUYECKasi MPOMBIIIJICHHOCTh, METAJUIYPTHs, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BO/ICTBO, MUILEeBast MPOMBIIIJICHHOCTb,
(bapmareBTHYECKasi TPOMBIILICHHOCTD, POU3BOACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€pPHaJIOB, IEKTPOHHAS IPOMBIIIJICHHOCTh, HAHOTEXHOJIOT UH.

OO01re KOMIETEHIIUH !

OK O01. BeiOupare cmocoObl pemeHus 3amad  NpoQpEeCCHOHATBHON  JIESTETHbHOCTH
MPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. MHcrnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalu3a W HWHTEpPIpeTalnuu
nHpopMauuy M HMHOOPMALMOHHBIE TEXHOJOTHUU JUISl BBINOJHEHHUS 3aJad MpodeccHoHaTIbHOU
NeSITENIbHOCTH;

OK 03. IInanupoBaTh U peaqu30BbBIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO IESITEIbHOCTh B IMpodeccHoHalbHON cdepe, HCMOoIb30BaTh
3HaHUS 110 TPABOBOM M (PMHAHCOBOW TPAMOTHOCTH B PAa3JIMYHBIX )KU3HEHHBIX CHTYaIUsX;

OK 04. D¢ddexTrBHO B3aNMOJIEHCTBOBATh U padOTaTh B KOJJIEKTUBE U KOMaH/IE;

OK 05. OcyniecTBasATh YCTHYIO M TUCBMEHHYI0 KOMMYHUKALIMIO

Ha TOCY/IapCTBEHHOM s13bIKe Poccuiickoit denepanuul ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTa;

OK 06. IIposBasATh rpa’kIaHCKO-ITATPHOTHYECKYIO MO3UIHUIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAAUIIMOHHBIX POCCHICKHUX TYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE
C y4eTOM TapMOHH3ALUU MEXKHAIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOLICHUH, HPUMEHSThH
CTaHJAPThl aHTUKOPPYIIIMOHHOTO MTOBEJICHMS;

OK 07. ConelicTBOBaTh COXpAaHEHHIO OKPYXKAIOLIEH CPEIbl, PECYpCOCOEPEIKEHHIO, TPUMEHSTh
3HaHUS 00 M3MEHECHUH KITMMaTa, IPUHIIAITB OCPEHITMBOTO MPOU3BOICTBA, 3(PPEKTUBHO IEHCTBOBATH
B YpPE3BbIUANHBIX CUTYALHAX;

OK 08. Mcnonb3oBaTh cpeacTBa (pu3nUecKOr KyIbTYPHI ISl COXpaHEHUS

U YKpEIJIeHHUs 3[0pOBbsl B Ipolecce Mpo(ecCHOHAIBHON AEATENBHOCTH U IOJJepKaHMs
HE00X0AMMOT0 YpOBHs (pU3MUECKOMN MOATOTOBIEHHOCTH;

OK 09. TIlomb3oBaThes mpodeccHOHATBLHON TOKYMEHTAIlMEH Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.»;



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 11O XMW HA FA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS 00yJaIONTUMUCS ITPOrpaMM
cpenHero oOmero oOpa3oBaHUS (JMYHOCTHBIM, METalpeIMETHBIM W TpeaMeTHbIM). HaydaHo-
METOIUYECKO OCHOBOM ISl pa3pabOTKU IUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHUSI IPOTPAMM CPETHETO
o0m1ero 00pa3oBaHUs SBIISCTCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/T.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeaMeTa «XHUMUsSD» Ha YPOBHE CPEIHETO OOIIero 0Opa30BaHMsI BbIICICHBI
CJIEYIOIIE COCTABIIAOIINE:

OCO3HaHUE OOYYAIOIIUMHCS POCCUICKONW TpakAaHCKOW HIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJU4Yre MOTUBAIIMU K 00YUYCHHIO;

LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YO€XKACHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BON HAyKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4alolIUXCS PYKOBOJICTBOBATbCS B CBOEH JESATENBHOCTH
IIEHHOCTHO-CMBICIIOBEIMH ~ YCTAHOBKAMH, TPUCYIIMMH  IETOCTHOM CHCTEME XHUMHYECKOTO
o0pazoBaHUs;

HaJU4re MPaBOCO3HAHUS DKOJIOTHUECKOW KYJIbTYPhl M CIOCOOHOCTH CTaBUTH IIEJIU M CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIngHOCTHBIE PE3yIbTAThl OCBOCHHUS MIPEAMETA « X UMHUS JOCTUTAIOTCS B €IMHCTBE YICOHOU 1
BOCITUTATENIbHOM JIEATEIbBHOCTH B COOTBETCTBUM C TYMAHUCTUYECKHUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJI€AlaMU POCCHIICKOTO Tpa)KIaHCKOro o0IecTsa,
NPUHATHIMU B OOIECTBE HOPMaMH W TMpaBUJIAMH MOBEACHHUS, CHOCOOCTBYIOIIMMH Mpoleccam
CaMOTIO3HAHUs, CAMOPAa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS TMYHOCTH 00yJarOMINXC .

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMeTa «XUMUsS» OTpaxaloT CPOPMHUPOBAHHOCTD
OTIbITa TIO3HABATEILHOM U MPAKTUYECKOH AeATeIbHOCTH O0YyUaIONINXCs M0 peaan3aluy NPUHATHIX B
oOL1ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHUSA OOYYaIOIIMMHUCA CBOMX KOHCTUTYIHMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBJICHUS] O COLMAJIBHBIX HOPMax U TMpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBHOCTH MPHU CO3JAHUU y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJHEHHUH XUMUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI IPYTUX MIPU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHUS K HUCTOPUYECKOMY U HAYYHOMY HACJIEUI0 OTEUECTBEHHOW XUMHUH;

YBa)KEHHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUIECKOTO TPUMEHEHUS XUMHUH,
OCO3HAHHUS TOTO, YTO AOCTH)KCHHSI HAYKU €CTh PE3yNabTaT JTUTENbHBIX HAOIIOACHUN, KPOTIOTIMBBIX
SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

WHTEpeca U TI03HABATENbHBIX MOTHBOB B MOJIYUEHUHU U TMOCIEIYIOIEM aHalu3e HHPOpMAaIH
0 MEePEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBS3aHHBIE C XHMHYECKUMHU SIBICHUSIMH, U TIPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
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FOTOBHOCTU OILIEHMBAaTh CBOE MOBEACHUE M TMOCTYIIKM CBOMX TOBApUIIEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA STUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEH 370pOBOTO M Oe3omacHOro ooOpasa JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHHS TIPAaBIJT OE30TIACHOTO OOPAIICHHMSI C BEIIECTBAMHE B OBITY, IOBCETHEBHOW KU3HH
U B TPYAOBOM JAEATEIBHOCTH;

TMOHMMAaHMSI IEHHOCTH TIPaBUJI UHIUBUIYaJTbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS
B CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUSI TMOCJEACTBUI M HENPUATHS BPEAHBIX MPUBBIYEK (YIMOTPEOJIICHUS] aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEOBATEIIbCKON  JIeATEIHLHOCTH,
00I11IECTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH TMPAKTUUYECKHX 3a/ad  COIMaIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTUUECKOMY U3YUEHHIO MTPOodEeCcCuil pa3TudHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TPYJa U pe3yJabTataM TPYA0BOH JIeATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJBHOW TPAEKTOPHUU 00pazoBaHUs, OymyIien
npodeccur M peaau3aiuu COOCTBEHHBIX KM3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0rH4ecKOro BOCIIMTAHUA:

9KOJIOTUYECKH 1EJIECO00Pa3HOTO OTHOIICHHUS K MPHUPOJIE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

MMOHUMAaHMs TJIIOOATBHOTO XapakTepa AKOJOTHUECKHUX MPOOJieM, BIMSIHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HAHUsI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHIKEHUM XUMHH JJIsl PEIIEHUsS BOIPOCOB
pPalMOHAIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HEMPUATHUA ICUCTBUM, TPUHOCSAILIUX BPEl OKPYXKAIOIIEH MPUPOIHOM cpelie, YMEHUS
MIPOTHO3UPOBATh HEOIArOMPHUATHBIC IKOJOTHYECCKHE TOCISACTBUS MPEANPUHUMAEMBIX IECHCTBUA U
MpeIOTBPAILATh UX;

HAJIMYUST PA3BUTOTO DKOJOTUYECKOTO MBIIUICHHS, SKOJOTMYECKOW KYJIbTYpbl, OIbITA
JIEATEIbHOCTH  AKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHOW M COLIMATIBbHOW MPAKTHUKE, COCOOHOCTH U yMEHHUS aKTUBHO
MPOTUBOCTOSITH HJICOJIOTHU XeMO(oOuu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00IIeCTBEHHOU MPaKTUKU;

MOHUMAaHHUS CHenuPUKH XUMUU KaK HayKd, OCO3HaHusA e€ poiau B (HOPMUPOBAHUU
paIMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU LEJIOCTHOTO MPEICTABICHUS 00 OKpYKarolleMm
MHpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUN
po0ieM CoOXpaHeHHs MPUPOIHOTO PAaBHOBECHS,

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHUU S COBPEMEHHOW IUBUIM3AIMHU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH U BAXXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KYJIbTYpPbI, PEIICHUH TIOOANbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTHUECKON 0€30TMacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTIeUeHUN
YCIOBUH YCHEIIHOTO TPY/la U DKOJIOTUYECKU KOMGPOPTHOM KUZHU KaxXJI0TO YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  T'pPaMOTHOCTH: T[OHUMAaHUSA  CYIIHOCTH METOJIOB  TO3HAHUS,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIMIOCOOHOCTH HCIIOJB30BaTh MOJy4YyaeMmble 3HAHUS IS
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aHaIM3a U 0OBSCHEHHS SIBIICHUI OKPY)KAIOIIET0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHHM, yMEHHS
nenaTb 000CHOBAaHHBIC 3aKIIOUYCHHSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOLIMXCS JTAHHBIX C IIEIIBIO
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HUCIOJIB30BATh XUMUUECKUE 3HAHUS ISl pEIICHHs TPoOieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEPECa K MO3HAHUIO U MCCIIEN0BATEIbCKON ACATEIILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPBIBHOMY OOpa30BaHHMIO U CaMOO00pa30BaHUIO, K
aKTHBHOMY TIOJTyYCHHIO HOBBIX 3HAHUH 110 XMMHU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTSIMU;

HHTEpeca K 0COOEHHOCTSAM TPyZa B pa3jInUHbIX cepax NpodheccnoHanbHON A TETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO TpeaMeTa « XUMUsD) Ha YPOBHE CPEITHETO
o011ero 00pa3oBaHus BKIHOYAIOT:

3HaYUMBbIe Ui (QOPMHUPOBAHUS MHUPOBO33pEHHUS OOYYAIOMIMXCS MEKIUCIUILIMHAPHbIE
(MexTnpeMeTHbIE) OOIIeHayYHbIe IOHSTHS, OTPAXKAIOLIUE 11€JIOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHGIII/I(i)I/IKy MCTOAOB TIO3HAHHA, HCIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKaxX (MaTepm{, BEUICCTBO,
SHEPTHsI, SIBJICHHE, TTPOIIECC, CUCTEMA, HAYYHBIN (PaKT, MPUHIIKI, THTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIICIOBAHKE, HAOIOICHIE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE);

yYHUBEpCcaJbHble yueOHbIE AEUCTBUS (IM0O3HABATEIbHbIE, KOMMYHHUKATUBHBIE, PETYISATUBHBIE),
obecnieunBaroiue GopmupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COITHATBHONW KOMIIETEHITUN
00yJaroImXcs;

CITOCOOHOCTH 00yJaroIIIXCst HCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIC,
MHPOBO33PECHUYECKHE 3HAHKS U YHUBEPCAIbHBIC yueOHbIC IEHCTBUS B IO3HABATEILHOM M COITUATTBHOM
MPaKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAKAIOT OBJAJICHUE YHUBEPCATbHBIMH  Y4eOHBIMU
MMO3HABATEIHbHBIMH, KOMMYHUKATHBHBIMHU U PETYJISATHBHBIMU JICHCTBUSMHU.

OBJjajieHue YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSTENIPHO  (OPMYIMPOBATh M  aKTYaIM3UpPOBaTh MPOOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNesATh I1IeIU JICATEIbHOCTH, 3aJlaBas TapaMeTpbl W KPUTEPUM WX JIOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHPHOCTH C IMTOCTABJICHHBIMHU IICIISIMH;

WCIIOJIb30BaTh MPH OCBOCHUHM 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUJICHUS — BBIACIATH
XapaKTepHbIC TMPU3HAKKM TIOHATHA W  yCTAHABJIMBaTh MX B3aMMOCBS3b, HCIIOJIH30BATH
COOTBETCTBYIOIINE MOHITHS ISl 0ObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUIA;

BBIOMPAaTh OCHOBAHMS M KPUTEPHUHU IS KIAaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHUECKUE pacCyXIeHus (MHIYKTUBHbBIC, JEIYKTHUBHBIC, 0 AHAJIOTHUU), BBISBISTDH
3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PAcCMATPUBAEMBIX SBICHUAX, (POPMYIHPOBATH BBIBOABI U
3aKITFOYCHUS;

MPUMEHSITh B TpoIlecce IMO3HAHUS, HCIOIb3yeMble B XMUMHH CHMBOJHMYECKHE (3HAKOBBIC)
MOJeNH, MPeoOpa3oBhIBaTh MOJAEIBHBIE MPECTABICHUS] — XUMUUYECKUN 3HAK (CHMBOJ) DIEMEHTA,
XUMHUEecKas popMysa, ypaBHEHUE XUMHUUECKON PeaKIuu — MPHU PEIICHUHN Y4eOHbBIX T0O3HABATEIbHBIX
U TPaKTUYECKUX 3a/ay, MPUMEHSITh Ha3BaHHBIE MOJICIbHBIC MPEACTaBICHUS MJIs BBISBICHUS
XapaKTEepPHBIX MPU3HAKOB U3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 6azoBbIe HCCIEA0BATEbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA,

dbopMynupoBaTh LETHM H 3aJaud  WCCIIEIOBaHHS, WCIOJNb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(HhOPMYITMPOBaHHBIE BOMIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHUpOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;
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BJIAJCTh HABBIKAMHU CaMOCTOSITEIIbHOIO IUIAHUPOBAaHUS M IPOBEJACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHs HAONIOJAaTh 3a XOJOM MpOIEcca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIHpPOBaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HMCCIIEIOBAHUS, COCTABISITH OOOCHOBAHHBIH OTYET O MPOJICITAHHON
pabore;

prOOpeTaTh OTBIT YICHUYECKOH NCCIIEA0BATENLCKON M IIPOSKTHOM IS TEILHOCTH, TIPOSIBIISATH
CIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSATEIBHOMY MOMCKY METOJIOB PEIICHHs MPAKTUYECKUX 3aiad,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(GOpMAIMK (HAYIHO-TIOMYJISIpHAs JIUTEpaTypa
XMMHMUYECKOTO COJIep’KaHus, CIOpaBOYHbIE TMocolus, pecypcel HWHTepHeTa), aHaIU3UpOBATh
MH(}OpPMALIKIO PA3INYHBIX BUIOB U (POPM MpeACTaBIECHUS, KPUTHYECKH OLIEHUBATH €€ I0CTOBEPHOCTh
Y HENPOTHUBOPEUUBOCTH;

(¢opMynupoBaTh 3amnpockl W TNPUMEHSATh pa3IUyHbIE METOJbl NpPU IOUCKE U O0TOOpe
nH(popmalry, He0OX0AUMOM AJIsl BBITIOJIHEHUS YU€OHBIX 3a/1a4 ONpPeAEIEHHOIO TUIIA;

MpUOOpETaTh OMBIT KCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHMAJIbHYIO (GOpMYy MpeAcTaBlieHUus HHPOpMalHH (CXEMBbI,
rpaduku, TuarpaMmsl, TaOIUIbI, PUCYHKH U JIpYTHeE);

WCII0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA IPU padOTe C XMMHUECKON HHPOpMAaIIUEN:
MPUMEHATh MEXKIpeAMETHbIE ((PU3NYEeCKue W MaTeMaTH4eCKHe) 3HAKU U CHUMBOJIbL, (OPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJIATHOCTH.

OniaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYX/JIaeMOM TeMbl B XOJ€ AMAJIOra W/WiIM TUCKYCCHH,
BBICKa3bIBaTh  UJEH, (HOPMYIMpPOBATh CBOM NPEIJIOKEHHS OTHOCUTEIBHO  BBIIOJIHEHUS
MpeJI0KEHHOM 3a/1a4H;

BBICTYNIaTh C Mpe3eHTaluel pe3yJlbTaTOB II03HABATEIBHOW JAEATEILHOCTH, MOJIY4YEHHBIX
CaMOCTOSTEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIINOJIHEHUH XMMHUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON PabOThl 10 HMCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaau3alMM y4yeOHOTO
npoekrta U (opMyIMpOBaTh BBIBOJBI MO pe3yjibTaTaM IPOBEAEHHBIX MCCIEIOBAHUN IyTEM
COIJIACOBAHUS MO3ULMI B X071 00CYX/A€HUS 1 0OMEHAa MHEHHSIMH.

OnJiaieHNe YHHBEPCAIbHBIMHU PeryJsiTHBHBIMH el CTBUAMU:

CaMOCTOSATEJIBHO IUIAHUPOBaTh M OCYILECTBJIATH CBOKO IO3HABATENBHYIO JESITEIbHOCTD,
ompenenss €€ LeIM M 3aJa4yd, KOHTPOJUPOBAaTh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
[Ipe/UIaraéMblii anropuT™M ACUCTBUI NIpU BBINOJHEHUHM YYE€OHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pdekTuBHBIN crnoco0 MX pemeHus ¢ y4€TOM HOJY4YEeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIe pe3ynbTaThl 0CBOECHUS Kypca «OpraHuyeckas XUuMUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTH TMPEACTABICHUN O XWMUYECKOH COCTaBISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MUpPA, POJM XUMHHM B TIO3HAHWM SIBICHUM MPHUPOABI, B (POPMUPOBAHHM MBIIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelleHus
MPAKTUYECKUX 3aJad M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CpELE;

BJIaJIEHUE CUCTEMOM XUMHYECKUX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIMOJIAratoINe MOHATHUS
(XMMUYECKHI DIIEMEHT, aToM, OJEKTPOHHas o000JoYka aroma, MOJEKysa, BaJEHTHOCTS,
ANIEKTPOOTPHUIATENIFHOCTh, XHMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
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COKpaI€HHasi), MOJb, MOJISIpHAsi Macca, MOJISIPHBIH 00BEM, yriIepoaHbIi CKeleT, (PyHKIIMOHAIbHAS
IpyIIa, pajukai, U30Mepusi, U30MEpbl, FOMOJIOTMUECKUH Psill, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPO.
U a30TCOJEpIKAIINE COCTUHEHUS,, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COEJIMHEHUS); TEOPUHU U 3aKOHBI (TEOpUsl CTPOEHUS OpraHn4eckux Bemects A. M. byriepoBa, 3akoH
COXPAHEHHUS MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHH; MUPOBO33PEHUYECKUE
3HaHUS, JIKAIMe B OCHOBE IMOHUMAHUS MPUYUHHOCTH M CHUCTEMHOCTH XUMUYECKHUX SIBIICHHUM,
(aKTOJIOTHYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBE, MOJIy4YeHHH M O€301acHOM HCIOJIb30BAHUHU
BOKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU NEATEILHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMECHU BBISBIIATh XapaKTEPHBIC MPU3HAKHA TOHATHN, YCTAHABIIUBATH MX
B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS NPU ONUCAHUM COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTAHUYECKUX COCTUHECHU;

c(OpPMHUPOBAHHOCTh YMEHMH HCIOJIb30BATh XMMUYECKYI0 CHMBOJIMKY Ul COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) (popMysl OpraHNYecKUX BELIECTB U
YpaBHEHUH XMMHYECKUX PEAKIUI, U3roTaBIMBATh MOJIEIM MOJIEKYJ] OpPraHMYE€CKUX BEIECTB AJIs
WUTIOCTPAIMKM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOECHHUS;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAHABJIMBATH TMPUHAUICKHOCTh H3YyYEHHBIX OPraHUYECKUX
BEIECTB 10 UX COCTaBY U CTPOCHHUIO K OIpeIeIEHHOMY KJlaccy/Tpynie coeluHeHuH (YTriieBOJ0POIbI,
KHUCTIOPOJ ¥ a30TCOJEpIKaIllieé COEIUHEHUS, BBHICOKOMOJIEKYJSIpHbIE COEIMHEHUs), JaBaThb UM
Ha3zBaHUs o cuctemarndeckoit Homenkiatype (IUPAC), a Takke NpUBOAWTH TpPUBUAIIBHBIC
Ha3BaHMs OTHENbHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MPOIMWIEH, AlleTUJIeH, ATHJIEHTJIUKOJb,
rmnepuH, ¢eHous, ¢GopMmanbIerusl, ameTagbAerdj, MypaBbUHAs KHUCJIOTA, YKCYyCHas KHCIIOTA,
OJIEMHOBAs KUCJIOTa, CTeapUHOBask KUCJIO0TA, III0K03a, (PYKTO3a, Kpaxmal, LeJUIi0103a, IIUIHUH);

cOpMUPOBAHHOCTh yMEHHUSI OIpEAesATh BUIbl XUMHUYECKOW CBS3M B OpPraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

cOpMUPOBAHHOCTh YMEHHSI MPUMEHSTh IMOJIOKEHUS TEOPUH CTPOEHUS OPraHuYecKhX
BemectB A. M. ByriepoBa it 0OBsICHEHUS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa H
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3HUECKUE U XUMUYECKUE
CBOMCTBa THUIHMYHBIX MPEACTABUTEICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOMWJIEH, aleTwieH, OyramueH-1,3, merunOyraaweH-1,3, OEH30J, METaHOJ, 3TAaHOI,
STUJICHTJIUKOJIb, TIUIEPUH, (DEHOJI, alleTanbJIeru]l, MypaBbuHAsl U YKCYCHas KHUCIOTHI, TJIIOKO03a,
KpaxMmaj, LeJUII0J03a, aMUHOYKCYCHasl KHUCIIOTa), WUIIOCTPUPOBATh M€HETHYECKYIO CBSI3b MEXKIY
HUMHU YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHMUYECKUX PEAKIHMH C HCIOJIb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKU YIIIEBOJOPOJHOTO CBIPhS (HE(PTBH,
MPUPOJHBIN Ta3, yroib), CHOCOObI UX MepepabOTKHM U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOIUTH BHIYUCICHUS TI0 XUMUYECKUM YPaBHEHUSIM (MAcCCHI,
00BEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MIIU MPOJIYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIN);

chOpMUPOBAHHOCTh YMEHUHN BIAJETh CUCTEMOW 3HaHUI 00 OCHOBHBIX METOJIaX HAay4YHOTO
MO3HAHUS, UCTIOJB3YEMbIX B XUMUU MIPH U3YYCHUH BEIIECTB M XMMUYECKUX SBICHUH (HaOmroneHue,
M3MepeHue, SKCIIEPUMEHT, MOJICIHUPOBAHUE), UCTIOIB30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS IS
MPUHATHS PEIICHU B KOHKPETHBIX XWU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHEM;

chOpMHUPOBAHHOCTh YMEHUW COONMIOJaTh MpaBHJIa IMOJB30BAHUS XUMHUYECKON TOCymol u
nabopaTopHBIM 000PYIOBAHHEM, a TaKXKe IMpaBUiia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMHUPOBAHHOCTh YMEHUN IUTAHUPOBATh M BBITIONHATh XUMHUYECKUN OKCIEPUMEHT
(mpeBpallleHHs] OPraHUYECKUX BEILIECTB MPU HArpEBaHUM, MOJYYEHUE STUJIEHA U W3YYEHHE €ro
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CBOICTB, KaUE€CTBEHHBIE PEAKIIUU OPraHUYECKUX BEILECTB, JACHATypalus OEJIKOB IIPU HarpeBaHUHU,
[[BETHBIE PEAKIMH OCJIKOB) B COOTBETCTBUU C MTPABUIAMU TEXHUKHU 0€30TIaCHOCTH MPH 0OpaIEHUH C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYIOBaHHMEM, MPEIACTABIATh PE3YJIbTaThl XUMHUYECKOTO
SKCTIIEpUMEHTA B (pOpME 3aIMCH YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIMNA U (POPMYTHPOBATH BHIBOIBI
Ha OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHATU3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

cOpPMHUPOBAHHOCTh YMEHUW COONIOJATh TPaBWJIA OSKOJOTHYECKH IIEJIECO00pPa3HOTO
MIOBEICHUS B OBITY M TPYOBOM JIEATEIBHOCTH B LIEISX COXPAaHEHUS CBOETO 3/10POBbsI M OKPY’KatoILen
IIPUPOJHON Cpefibl, 0CO3HaBaThb ONACHOCTh BO3ACHUCTBUS Ha JKMBBIE OPraHU3MBbl ONPEIEIEHHBIX
OpraHMYeCcKUX BeEIlecTB, MOHMMasi cMbici mokazarens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPALICHHUS UX BPEIHOTO BO3/IECHCTBUS HAa OPraHU3M UYEJIOBEKa,

U1 00y4aroUIMXCs C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE IPUMEHAThH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUN;

JUIS CJIETIBIX M CIA0OBHIALIMX OOy4alOUIUXCS: YMEHHE HCIOJIb30BaTh PEIbe(PHO-TOUEUHYIO
cucteMy o0o3Hauenuii JI. bpaitns mist 3anucu XuMudeckux Gopmys.

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHudeckasi XuMUs 0TPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUUYECKONW COCTABJISIIONIEH €CTECTBEHHO-HAYYHOU
KapTHHBI MUpA, POJM XWMHU B TO3HAHWHW SIBICHWHA TPUPOABI, B (OPMHUPOBAHWUHM MBIIUICHUS U
KYIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOM TIpPaMOTHOCTH, HEOOXOJAWMON JUIsl  pelIeHus
MPaKTUYECKUX 3aJad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0pPOBBIO U
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOMN XMMHMUYECKUX 3HaHUU, KOTOpas BKIIOYAET: OCHOBOMOIATAIOLIUE MOHSITHS
(XMMUYECKHUl JIEMEHT, aTOM, M30TOI, S-, P-, 0- AMEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJICKYIIA,
MOJIb, MOJISIPHBII 00BEM, BaJICHTHOCTD, AJIEKTPOOTPUILIATEILHOCTD, CTENIEHb OKUCICHHS, XUMUYECKas
CBs3b (KOBaJICHTHAasl, UOHHAs, METaJUIMYecKasi, BOJOPOJHAsA), KPUCTAJUIMYECKas PEIETKa, THUIIbI
XUMHUYECKUX PEAKIHM, pacTBOP, AEKTPOIUTHI, HEITEKTPOIUTHI, AIEKTPOIUTHIECKAS TUCCOIMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaKkiuu, XMMHUUYECKOe PAaBHOBECHE); TEOPUHU
U 3aKOHBI (TEOpHsl PIEKTPOIUTHUECKON aucconuanuu, nepuoandeckuit 3akon J[. 1. Menneneesa,
3aKOH COXpPaHEHUS! MacChl BEUIECTB, 3aKOH COXPAHEHHs U MPEBPAILEHUs SHEPTUU MIPU XUMHUECKUX
peaxusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JISKaIII1e
B OCHOBE TNOHHMMAaHHUsl NPUYMHHOCTH M CHCTEMHOCTH XMMHUYECKHX SBJICHUH, (hakTonoruueckue
CBEICHHMS O CBOMCTBaxX, COCTaBe, IOJyYCHHH U O€30IaCHOM HCIHOJb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOH JAEATEeIbHOCTH YeJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTEPHbIC MPU3HAKK MOHSTHIM, YCTAHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIF30BAaTh COOTBETCTBYIOIINE MMOHATHUS MPU OMMCAHUN HEOPraHMYECKUX BEIIECTB
U UX MPEeBpALICHHI;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XHMUYECKYI0 CHMBOJHUKY Ui COCTaBIICHUS
(bopMy1 BEIECTB ¥ YpaBHEHUI XUMHUYECKUX peakinii, cucremarnieckyo HoMmeHkinatypy (IUPAC)
Y TPUBUAIbHBIC HAa3BaHHs OTICIBbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIH ra3, YriIeKUCIbIN ras,
aMMMaK, raiméHas U3BeCTh, Heran€Has U3BeCTb, IUThEBas COJa, MUPUT U APYyTrue);

c(OPMHUPOBAHHOCTh YMEHHH ONpEAEsITh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XMMHUYECKHX
3JIEMEHTOB B COEAMHEHUSX pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBs3U (KOBaJIGHTHAs, HOHHa,
MeTaJuIn4yecKas, BOJOPOJAHAs) B COEAMHEHMSX, TUIl KPUCTAIMYECKON PpeméETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJspHas, HOHHAas, MeTaJUIMyecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHU;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAUICKHOCTh HEOPTaHUUECKUX BEIECTB IO
UX COCTaBy K ONpEeAETIEHHOMY KJIacCy/TpymIe COeIMHEHMH (TMpOCThie BEIeCTBA — METaUIbl U
HEMEeTaJlJIbl, OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE TUIAPOKCHIBI, COJIH);
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c(hOpMHUPOBAHHOCTh YMEHUI PACKPHIBATH CMBICI Tiepuoandeckoro 3akona /1. 1. Menneneena
U IEMOHCTPUPOBATH €TO CUCTEMATH3UPYIOLTYI0, OOBSICHUTENIBFHYIO U IPOTHOCTHYECKYIO (DYHKIINH;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX
anemeHToB 1—4 nepuonoB Ilepuoanueckoit cuctembl xumuueckux anemeHToB . M. Menpeneena,
UCIIOJIB3Ysl TOHATHS «S-, P-, O-2JIEKTPOHHBIC OpPOMTAINY, «IHEPreTUYECKUE YPOBHH», OOBSACHSITH
3aKOHOMEPHOCTH U3MEHEHUSl CBOMCTB XMMMUYECKUX 3JIEMEHTOB U UX COEIMHEHUH M0 NepuojaM U
rpynnam Ilepuoandeckoit cucteMsl XMMU4ECKUX 251eMeHTOB [I. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (ONMHCHIBATH) OOIIME XUMHUYECKHE CBOHCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOITBEPK/IaTh CYILIECTBOBAHUE T€HETUYECKOU CBSI3U
MEXYy HEOPraHWYECKUMU BEIIECTBAMHU C MOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIMX XMMHMUYECKHX
peaKuuii;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCUPUIMPOBATh XUMHUYECKHE PEAKUUU [0 Pa3IUYHBIM
MpU3HAaKaM (YUCILy U COCTaBy pearupyrouinux BEIIeCTB, TEMIOBOMY 3G (}eKTy peakiuu, U3MEHEHHIO
CTETEeHEW OKUCIIEHMSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTHIO KaTaau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUIN COCTaBIISATh YPAaBHEHUS PEAKIMM pa3IWYHbIX TUIIOB, NOJHBIE U
COKpAIlEHHbIE YPAaBHEHUS peaKMii HOHHOTO 0OMEHa, YUUThIBas yCIOBUS, IPU KOTOPBIX 3TH PEaKuu
UIYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUII MPOBOJIUThH pPEaKLUH, MOATBEPKIAIOIINE KAUeCTBEHHBIH COCTaB
pPa3IUYHBIX HEOPTaHUYECKUX BEIIECTB, PACTIO3HABATH OMBITHBIM MyTEM HMOHBI, TPUCYTCTBYIOMINE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUN pACKPbIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEaklUu OT
pa3nuyuHbIX (PAaKTOPOB; XapaKTep CMEIIEHU XUMUYECKOTO paBHOBECHS B 3aBUCUMOCTHU OT BHEIIIHETO
BozaeiictBus (mpuranun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaThb XMMHUECKHE MPOIECCHI, JEKalIUe B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HHUSI CEepHOW KHCIOTHI, aMMHakKa, a Takke CcHOpMHUPOBAHHOCTH
npeacTaBiIeHU 00 oOUmMX Hay4YHBIX NPUHIUIAX M SKOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH BHIYUCICHUS C UCIIOJIb30BAHUEM MOHATHUS «MacCOBast
JI0JIsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOILIEHHUI Ta30B MPU XUMHUYECKUX PEAKIUAX, MacChl
BEIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3
YYacCTBYIOIIMX B PEeaKIMH BEUIECTB, TEIUIOBOrO 3¢ (eKTa peakiiui Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BEILIECTB, MPEBPAILICHUSI U COXPAaHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUW COONMIOJaTh MpaBHJIa IMOJB30BAHUS XMUMHUYECKON TOCymol u
nabopaTopHbIM 000PYAOBaHHEM, a TaKXKe IMpaBWia OOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUUN IUTAHUPOBATb M BBIMIOJNHATH XUMHYECKUNH HKCHEPUMEHT
(pasnokeHue MepoKCUAa BOJAOPOJa B MPUCYTCTBUU KaTalIU3aTopa, OMpeAesieHUEe Cpebl pacCTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOTO MHIUKATOPA, BIUSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XMUMHUYECKOHN peakiny, peakilui MOHHOTO 0OMEHa, KaueCTBEHHbIEC PEaKIuu Ha Cyib(aT-, KapOoHaT-
U XJOPHUJI-aHUOHBI, HAa KAaTHOH aMMOHHSA, PEUIEHUWE HSKCIEPUMEHTAIbHBIX 3a7ad MO0 TeMaMm
«Mertamnen» u «HemeTamnbl») B COOTBETCTBUU C ITPaBHIIAMU TEXHUKH 0€30MaCHOCTH MPU 0OpaIieHuu
C BemiecTBaMH U J1a0OpaTOPHBIM OOOpYIOBAaHHEM, MPEIACTABIATH PE3yIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hopMe 3aMUCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIUil M POPMYIUPOBATH BHIBOIBI
Ha OCHOBE ATUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO WH(POPMAIIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB (CPECTBA MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

COPMHUPOBAHHOCTh yYMEHHUH COONMIOJAaTh MpaBHJa SKOJOTMYECKH  I1eJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOH AEATEIILHOCTH B LIEJSIX COXPAHEHHsI CBOETO 3/I0POBbsI M OKpYXKaroIein
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IIPUPOJHOM Cpelibl, OCO3HABATh ONACHOCTb BO3ICHCTBUS HA JKMBBIE OPraHU3MBbl OIPENEIEHHBIX
BELIECTB, NOHMMas cMblca nokazarens II/IK, mosicHATh Ha mpuMepax CIOCOObl YMEHBIIEHUS U
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JIIs OGy‘-IElIOH_[I/IXCH C OIrpaHUYCHHBIMU BO3MOKHOCTAMMU 3I0POBbs: YMCHUC IPUMCHATH 3HAHUA
06 OCHOBHBIX JOCTYIHBIX MCTOJaX INO3HAHUS BCIICCTB U XUMHNYCCKHUX ﬂBHGHHfI;

JUTSL CJICTIBIX M CIA0OBHISAIINX OOY4JaIONIUXCS: YMEHHE HCIOJIb30BaTh PElbe(h)HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anucu XuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne
n/n

HaumenoBanue pa3aejioB U TEM NMIPpOorpaMmabl

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

[IpakTHYecKue
padoThbI

dnexkTpoHnbie (LdppoBbIe)
o0pa3oBaTeJibHbIE pecypchl

Opra}mquKaﬂ XUMUs

Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU

11

[Ipeamer opranndeckoi xumuu. Teopus cTpoeHus
opranuyeckux coenuuennit A. M. bytneposa

Hroro no pazneny

Paspgen 2. Yriesogopoabl

2.1

[IpenenbHbIE YrI€BOIOPOAbI — alIKaHbI

2.2

Hemnpenenbupie yrieBoa0opoabl: aKeHbI, ATKAANCHBI, aTKHHBI

2.3

ApoMaTtudeckue yrieBoA0poIbl

2.4

[IpupoaHble HCTOYHUKH YTIEBOJOPOIOB U UX MepepaboTka

N W DN

Hroro no pazneny

13

Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1

Crouptsl. DeHoun

3.2

Anbnerunsl. Kap6onossie kucnoTsl. CiaoxkHbie 3UpPbI

3.3

YrieBoasl

Hroro 1o pasaciy

13

Pa3nen 4. Asorconepskamue opraHu4ecKue coeJHHeHHs

4.1

AMuHBI. AMUHOKHACIIOTHL. benku

Hroro no pasaeny




Paspnen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

5.1 | IImactmaccel. Kayayku. Bomokna 3
Wroro mo pazueny 3
O01masi u Heopranuyeckasi XuMus
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU

11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas 3
' cucTeMa XxuMu4ieckux asnemenToB J[. 1. Menneneesa

1.2 | Crpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB

1.3 XUMHUYECKUE PEAKITUU
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi

2.1 | Meramnsl

2.2 | Hewmeramibl

2.3 | CB#s3b HEOPraHMYECKUX U OPTAHNYECKUX BEIIECTB 2
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL

3.1 | Xum#us 1 )KU3HBb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 72
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IHOYPOYHOE IIVTAHUPOBAHHUE

KosunyecTBo yacos DJIeKTPOHHbIE
Ne IIpumeya-
n/n Tema ypoka Bcero KonrpoJbubie IlpakTuyeckue HHe i ppoEkie
o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesi
Pa3nes 1. TeopeTruyeckue 0CHOBbI OPraHN4YecKOl XMMHHU
Tewma. 1. [Ipenmer oprannyeckoil Xumuu. Teopust CTpOEHUs 3
oprannyeckux coenuuennit A.M. bytieposa
1 BBoanslii nuHCTpyKTaX. IIpenmer opranmdyeckoi xumunu, €€ 1 06.09
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
2 Teopus CcTpoeHHMs OpraHMYecKMX COeIMHeHHd A. M. 1 s1 06.09
bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS '
[IpencraBnenue o kiaccupuKalud OPraHUYECKUX BEIIECTB.
Homenknarypa  (cucremarmyeckas) U TpUBHAJbHBIE
3 | Ha3BaHMsI ~ OPraHWYECKUX  BEIIECTB. JeMoHCTpanuu: 1 13.09
O3HAKOMJIEHHE ¢ OOpa3laMH OpPraHMYECKHX BEIIECTB H
MaTepHaJaMHi Ha UX OCHOBE
Pa3znes 2. YriieBoaopoanbl
Tema 2. [IpenenbHble yriieBOAOPOIbl — aAJIKAHBI 2
4 | AnkaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHUECKHH PSIT 1 13.09 https.//edu._slgysmart.r
u/student/hinihukoza
Metan u 3TaH — MpOCTEHIINE NPEACTABUTEIN AJIKaHOB:
g | COCTaB, XNMHYECKOE CTPOCHHE, ¢du3nuecKkue U XUMHUYECKUE 1 20.09
CBOMCTBA (peaklMM 3aMEeLIeHNs U TOPEHUs), HaXOXK/JCHHUE B '
IIPUPOJIE, OJYyYEHUE U IPUMEHEHNE
Tema 3. HenpenenpHble yriaeBoAOPOAbI:ATIKEHBI, AJIKAIUEHBI, 6
AJIKMHBI
6 | AJKeHBI: COCTaB M CTPOCHHE, CBOICTBA 1 20.09
7 OTuieH W NpONWIeH — TMPOCTEHIINE MPEACTABUTEIN 1 27.09
QJIKEHOB: COCTaB, XMMHYECKOE CTpOeHHe, (uznyeckue u '
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XUMUYECKUE CBOMCTBA (peakuun TUAPUPOBAHUS,
raJIOr€HUPOBAHMS, TUApaTalin OKHUCIICHUS u
MOJIMMEPU3allMi) HAXOXKJICHUE B IPUPOJIE, MOJIY4YEHHUE U
IIPUMEHEHHUE.

[Ipaktudeckas padora Ne 1. [Tomydenue sTuieHa u
W3yYECHHUE E€r0 CBOMCTB.

27.09

Ankamuensl.  byragmen-1,3 w  mermnOyramuen-1,3.
XUMHUYECKOE  CTpOEHME,  peakuus  I[OJHMMEepH3aluH,
MpUMeHeHHe (A1 CMHTe3a MPUPOJAHOTO U CHHTETHYECKOTO
Kay4yKa U pe3uHbl)

04.10

10

AJKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHA
pan. ALeTWwieH — MPOCTEUIINN MPEeICTaBUTENb ATKUHOB:
COCTaB, XMMHYECKOE CTpOeHHUE, GU3NUECKUEe U XUMHUECKHE
CBOMCTBa (peakuuWy TUIPUPOBAHHUSA, TaAJIOTC€HUPOBAHMUS,
rUipaTallii TOPEHUs ), HAX0XKACHHUE B IPUPOJE, MOTyIEeHUE U
MIPUMEHEHHE

04.10

11

Brrunciienus mo ypaBHEHUIO XUMUYECKOU peakiuu Penienue
pacuéTHBIX 3a7ay: ONpeAesieHuE MOJEKYIIpPHOU (OpMYIIbI
OpPraHMYECKOT0 BEIIeCTBa [0 MAacCOBBIM JIOJIIM aTOMOB
XUMHYECKUX  AJIEMEHTOB; pacy€éTbl [0  YPaBHEHHUIO
XUMHUYECKON peaKinu

11.10

Tema 4. ApoMaTH4eCcKre yriieBoA0POIbI

12

ApeHLIZ 0eH301 U TOJIYyOJI, COCTaB, XUMHYCECKOC CTPOCHHUC
MOJICKYII, (I)I/I?»I/I‘ICCKI/IC CBOMCTBaA

11.10

13

ApeHLIZ XUMHYECKHE CBOMCTBA (peaKI_II/II/I TaJIOTCHHUPOBAHUA U
HI/ITpOBaHI/IH), MOJIYYCHUC U IIPUMCHCHUC.

18.10

14

Bnusiaue OeH3071a Ha OpraHW3M dYeloBeka. | eHeTmueckas
CBSI3b YIJIEBOJIOPOJIOB

18.10

21




Tewma 5. [IpupoiHbIE HCTOYHUKH YITIEBOJIOPOIOB U UX
nepepaboTka

[IpupoHbIE HCTOYHUMKHU YTJIEBOJOPOJOB: IPUPOJIHBIN ra3 U
MOMyTHbIE He(QTSAHBIE Ta3bl, HEPTh M NPOIYKTH €&
15 | mepepabotku. JlemoHctpamusi kouieknuu «HedTts» U
«Yronby. JlabopaTopHbIE OMBITHI: MOACITHUPOBAHUE MOJICKYI
YIIIEBOJIOPOJIOB U TAIIOTEHOITPOU3BOIHBIX

25.10

CriocoObl  mepepabOTKM  He(TH: TMEpPeroHka, KPEeKUHT
(Tepmuyeckuii, karanuruueckuil). IlpoaykTel nepepaboTku
16 HepTH, MX NPUMEHEHHE B IMPOMBIIUIEHHOCTH U B OBITY.
KaMeHHBIII yronb W MOpPOAYKTHl €ro  InepepabdOTKH.
JlaGopaTopHBIE ONBITHI: O3HAKOMJIEHHE C 0Opasnamu

IIacTMace, KaydyKoB M PE3HHBI

25.10

Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeuHeHus

Tema 6. Ciuptel. Denon

[IpenenbHble OJAHOATOMHBIE CIUPTHI: METAHON U ATAHOI,
17 | XMMHUECKOE CTpOCHHE, buznyeckne U XMuMUYeCKUE CBONCTBA
(peakuuu ¢ aKTUBHBIMH METajllaMH, TaJIOT€HOBOJIOPOAAMHU,

ropeHue), npuMeHnenue. Boropoanas cBsa3b

MHuoroaToMHEIE CIIMPTBL: OTUJIICHTJIMKOJIbL W TJIMLOCPHUH,
XUMHYECKOE CTPOCHUC, (l)I/ISI/I‘IeCKI/IC 1 XUMHAYECKHE CBOMCTBA
18 (BSaHMOﬂeﬁCTBHC CO MICJIOYHBIMHU MCTallIaMH, Ka4YCCTBCHHAasA
pc€aKnusd Ha MHOI'0aTOMHBIC CHI/IpTBI). DuU3HOI0rUYECcKOe
ﬂeﬁCTBHe Ha OpPraHus3m 4CJIOBCKaA. HpI/IMeHeHI/IC TIMOoepruHa U

STUJICHTJIMKOJIA

deHou: CTPOCHUC MOJICKYIIBI, (I)I/I3I/I‘-ICCKI/IC N XUMHWYCCKUC

19
CBOMCTBA, IPUMEHEHHE

Tema 7. Anpaerunapl. KapooHoBblie kucioTsl. ClioskHbIE 3QUPHI
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AJIB[[GFI/II[BIZ Q)opManbner na U auctrajlbAaCTull, XUMHYCCKOC

20 CTpoeHue, pu3ndeckne CBOMCTBa
Anblierusipl: XMMHUYECKUE CBOMCTBA (pEakLUU OKUCIECHUS U

21 | BOCCTAaHOBIICHUS, KAYSCTBCHHBIC PEAKIMHU), TOJIYYCHUE H
IIPUMECHEHUE

29 OMHOOCHOBHBIE  TpeleibHbIC  KapOOHOBBIE  KUCIIOTHI:
MypaBbHHAas U YKCYCHas

23 [Tpaktuueckast pabora Ne 2. CpoiicTBa pacTBopa YKCYCHOM
KHCJIOTHI.

24 CTeapI/IHOBaH U OJICMHOBAasg KHUCJIOTBI, KaK MNPEACTaBUTCIIN
BBICIIINX Kap6OHOBI)IX KHUCJIO0T

25 MprpU1a Kak COJIM BBICHINX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC
NEUCTBUE
CrnosxxHble 3GUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIIOT.

26 | Twpposm3  cioxHBIX  3¢upoB.  JKUpel:  THAPOIHU3,

MIpUMEHEeHHEe, OMOIOTHYECKask POJIb )KUPOB

Tema 8. YrieBoasl

yl"J'ICBOI[BI: COoCTaB, KJIaCCI/I(l)I/IKaHI/IH. (1)I/IBI/ILIGCKI/IC n
XUMHNYECCKHE CBOfICTBa, HaXOXKXACHUC B Ipupoac.

21 ®doTtocuHTe3.  Baxkueilue nOpeACTABUTENM:  TJIKOKO3a,
dbpykTO3a, caxapo3a
Kpaxman U LIEJUTIOJI03a KakK MIPUPOTHBIC

08 MOJIMMEPBI: CTPOCHHE KpaxMaja U IEJUTI0JIO3b, GU3HYECKHE 1
XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOJIN3, KauyeCTBEHHAs
peaxius ¢ HOJI0M).

29 KonTtponpHast padota no pazneny Kuciaopoaconepxariue

OpraHn4eCKuc COCAUHCHU

Pa3nen 4. AsoTconepskamue OpraHu4ecKue CoeJUHeHUs
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Tema 9. AMunabBl. AMUHOKHACIIOTEL. benku

AMUHBI: METUJIAMUH — IPOCTEUIINI NTPEACTaBUTEb AMUHOB!

30 COCTaB, XMMHUYECKOE CTPOCHHUE, 1

31 dusnueckue U XMMUYECKHE CBOWCTBAa aMUHOB (PEaKIUU C 1
KHUCJIOTAMU U TOPEHMUSI), HAX0KJIEHUE B IIPUPOJIE.

32 AMMHOKHUCIIOTHI KaK am(poTepHbIe OpraHUyYecKue 1
COEIMHEHUS, UX Onosiornueckoe 3HaueHue. llentuapt
benku kak mpuUpOJIHBIE BHICOKOMOJIEKYIISIPHBIE COEIUHEHMUS.

33 Crpyktypa ©OenkoB. XWUMHUYECKHE CBOWCTBA  OEJKOB: 1
TUIPOJIU3, JeHATypalus, KaYeCTBEHHbIE PEAKIIMH Ha OCJIKHU.
JleMoHcTpalmu: ieHaTypalus OelIKOB Py HarpeBaHUU

Paspean. S. BeicokomoJieKyJIsipHbIe COeAUHEHUS

Tema 10. I[Tnactmaccel. Kayayku. Bonokna 3
OcHOBHBIE  TIOHSATUS ~ XUMHUU  BBICOKOMOJIEKYIISIPHBIX

34 COECIUHEHU. OcCHOBHEIE METOIbI CUHTE3a 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOJUMEpu3alnus |
MOJIMKOHICHCALINS.

[Tnactmaccer (monuaTUIIEH, MOJIMIIPOTTUJICH,

g5 | TOMHMBHHIIXTOPHA, nosuctupost).  HarypanbHbld U 1
CUHTETUYECKUE KayuyykH (OyTaqreHOBbIN, XJIOPOIIPEHOBBIH U
W30TPEHOBBIH ).

Bonokna:  HaTypampHbBIE  (XJIONOK, INEPCTh,  IIENK),

36 | HCKYCCTBEHHBIE (amreraTHOE BOJIOKHO BHCKO03a), 1
CUHTETHYECKHE (KAaIpoH U JIaBCaH).

OO0mas 1 HeopraHu4ecKasi XuMust 13

Pa3pnen 1. TeopeTrnyeckne 0CHOBbI XUMHH 6
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37

BBonHBIM MHCTpyKTaX. XUMHUYECKHH 3JlEMEHT. AToM.
DneKTpoHHas KOH(UTYpaIs aTOMOB

38

Ilepnognueckun 3akoH u  llepuogudeckas cucrema
xuMuueckux anemeHtoB Jl. M. MenaeneeBa, ux CBs3b C
COBPEMEHHOM TEOpUEN CTPOCHHUS AaTOMOB

39

3aKOHOMEPHOCTM  U3MEHEHUS  CBOMCTB  XHMHUYECKHUX
AJIEMEHTOB M MX COEAMHEHUHW MO TpylnmaM M NepUojam.
3HaueHue MepHOUYECKOr0 3aKOHA M CHUCTEMbl XUMUYECKUX
anemeHToB /.M. MeHieneeBa B pa3BUTHH HAYKH

40

Ctpoenue BemecTBa. XUMHUYECKass CBs3b, €€ BUJIBI,
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBs3U. BomopomHas
CBSI3b

41

BaneHTHOCTB. DJEKTPOOTPUIIATETHLHOCTb.

42

Crenenp okucieHus. BemectBa  MOJEKYJIspHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

43

[TonsiThe 0 MUCTIEPCHBIX cucTeMaXx. VICTHHHBIC U KOJIJIOUTHBIC
pactBopbl. MaccoBasi I0JIsl BEIIECTBA B PaCTBOPE

44

Knaccudpukanuss ©  HOMEHKJIAaTypa  HEOPraHUYECKUX
coenuHeHui. ['eHeTnyeckas CBsI3b HEOPraHUUECKHUX BEILIECTB,
Pa3IMYHbIX KJIACCOB

45

Knaccudukanus XuMUYeCKUX peakiuii B HECOPraHUYECKOU 1
OpraHMYECKOM XMMHUU. 3aKOH COXPAHEHHs MacChl BELIECTB;
3aKOH COXpPaHEHUS U NMPEBPAILICHUS SHEPTUU MTPH XUMUYECKUX
peaxiusax

46

Ckopoctb peakiuu. OOpaTHMble peakiuH. XUMHUYECKOe
paBHOBECHE

47

IIpaktuyeckas pabota Ne 3. BnusHue pa3nudsbix (pakropon

Ha CKOPOCTb XHUMHUYECKOU pCaKkuuun
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3JICKTpOJII/ITI/I‘IeCKaSI aucconuarus. Ilonstue o BOOOPOJHOM

48 | mokazarene (pH) pactBopa. Peakuuu woHHOTO OOMEHA. 1
Maponu3 opraHMYecKuX U HEOPraHUIECKHUX BEIICCTB

49 | OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIC PEAKIINH. 1

50 | IousTHE 00 IMEKTPOIM3E PACIUIABOB U PACTBOPOB COJICH 1

Pasnen 2. Heopranuyeckasi xumusi 17

Meramnel, ux mnonoxenue B Ilepuomnueckonn cucreme

51 | xummueckux smemenToB JI. M. MenaeneeBa m 0COOCHHOCTH 1
cTpoeHus aromoB. O6mmue pusnueckrue cBoiicTBa METaNIOB

59 CrutaBel METaJUTIOB. DJIEKTPOXUMUYECKUN PAJl HANPSIKEHUN 1
METaJIJIOB

53 XUMHYECKHE CBOMCTBA Ba)XKHEWIIMX MeETAUIOB (HATpHi, 1
KaJIUi, KJIBINA, MAarHAW, A TFOMUHAN) U UX COSTUHEHUHN

54 [ToBTOpPHBINM HHCTPYKTAX. XUMHUYECKHE CBOMCTBA XpoMa, 1
MEIU U UX COEIUHECHUHN

55 | XuMH4UecKkHe cBOMCTBA IMHKA, JKejie3a U UX COeTUHEHMI 1

56 [TpakTrueckas padota Ne 4. "Penierue skciepuMeHTATBHBIX 1
3a1a4 1o teme «Metauiel»"
Hemerannel, ux mnonoxenue B Ilepuogmueckoil cucreme

57 | xumuueckux sneMmeHToB JI. 1. MenzaeneeBa 1 0COOCHHOCTH 1
CTPOEHUS aTOMOB
duznyeckue CBOMCTBA  HEMETAJIOB. AnnoTtponus

58 | Hemera;ioB (Ha mpuMepe Kuciopopda, cepwl, (ochopa u 1
yriaepojaa)

59 | XuMuyecKkue CBOMCTBA TaIOTEHOB, CEPBl U UX COCTUHEHHMA

60 | Xumuyeckue cBoiicTBa a30Ta, hocopa U UX COeAUHEHHH

61 | XuMuyeckue CBONCTBA yriaepoaa, KpeMHHS U UX COSTUHEHUH
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62 | [IpuMeHEeHHE BOKHEHIIINX HEMETAUIOB ¥ MX COCTUHCHUIA 1
O6o0OmeHne ©  cuUcCTEeMaTH3alUsl 3HAHUW TIO0  TEeMe
63 | «Hemeramib». BeraucieHus 1Mo ypaBHEHUSM XHMHUYECKUX 1
peaKkuii ¥ TePMOXUMHUICCKHIE PACUETHI
64 [TpakTaeckas padora Ne 5. «PenieHne SKCIIepUMEHTATBHBIX 1
3amay o teme "Hemeranini"y
65 Heopranwnueckune " OpraHUYeCKHe KHCJIOTEI. 1
Heopranudeckne u opraHndecKue OCHOBAHUS
AmboTepHBIC HEOPTaHUYECKUE U OPTAHNICCKUE COCTUHEHUSI.
66 | I'eHeTmyeckass CBSI3b HEOPraHWYECKHX W OpraHmdecknx 1
BEIIECTB
67 | KouTtpoasHas paborta o Temam «Heopranudeckass XHMUS
Paznen 3. Xumus u Ku3Hb 5
Ponb XUMHHA B oOecrieueHU U 9KOJIOTUYECKOMH,
68 SHEPTreTUYECKOM W TMHINEBOW O€30MacHOCTH, Pa3BUTHH 1
MEIUIIUHBI
69 [IpencraBnenuss 00  oOmMUX  HAYYHBIX  MPUHIMIAX 1
MIPOMBIIICHHOTO TIOTYYSHHS BAKHEHIITNX BEIIECTB
70 | YenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB
71 XUMHS U 3J0pOBbE YEIIOBEKA
72 O06001eHre 1 TOBTOPEHHE MaTepuaia 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 72
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YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MMPOLIECCA
OBSI3BATEJILHBIE YUEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

1. Xumus 10 wxmace. Tabpuensa O.C., Octpoymor W.I'., Cmaako C.A., -M.:
AxunonepHoe obmectBo «M3narenscrBo «lIpocsemenuey, 2022

2. Xumus, 11 xmace. T'abpuensa O.C., OcrpoymoB W.I', Cmagko C.A., M.:
AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenuey, 2022

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. Xumus (6a3oBblii ypoBeHb). Peanmuzanus tpeboBanuit ®I'OC ocHoBHOTO 00111€TO
oOpazoBaHus: MeToauueckoe nocooue g yuutens / Kasepuna A. A., [Muuyruna I'.B.; oz pen.
I'. B. [lnuyrunoii. M.: ®I'BHY «MHcTturyr crpareruu passutus odpasosanust PAOy», 2022.

2. Meronuveckrne peKoMeHAauu 1o (GopMupoBaHUIO (YHKIIMOHATIHHONH T'PAaMOTHOCTH
oOyuaronuxcss 5-9 KiaccoB ¢ HCMOJIb30BAaHMEM OTKPBHITOrO OaHKa 3adaHuil Ha LUGPOBOM
maT@opme 1o MIeCTH HaNpaBiIeHUIM (yHKIIMOHAIbHON IPAMOTHOCTHU B y4€OHOM Ipoliecce U s
MIPOBEJIEHUS] BHYTPUIIKOIHLHOIO MOHUTOPUHTA (GOPMUPOBAHUSA (PYHKIMOHAIBHONH IPaMOTHOCTH
obyuatoutuxcs / nox pen. I'. C. Kosanepoit. M: ®I'BHY «MHctuTyT crpaterun pa3BuUTHUS
obpazoBanust PAO», 2022

MU DPPOBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. Poccwiickas anextpoHHas 1mkoja hitps://resh.edu.ru/subject/5/
2. Interneturok. https://interneturok.ru
3. Hudposas oudauoreka [IOK _https://lesson.edu.ru/catalog
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