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IHHOACHUTEJIbBHAA 3AIINCKA

[IporpaMmma 1Mo XWMHHM Ha YpPOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
denepaunn», TpedOBaHUN K pe3yabTaTaM 0CBOCHUS (eiepalibHON 00pa30BaTeIbHON IPOTrPaMMBbl
cpemero  obmero  oOpazoBammst  (POIlI  COO), mnpencrabieHHbix B DeaepanbHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpenogaBaHus
ydueOHOro mpeamera «XuMHUsS» B 00pa3oBaTelbHBIX OpraHm3ainusx Poccuiickoit denepannw,
peann3yoIMX 0OCHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMEI, U OCHOBHBIX MOJIOKeHHH «CTparerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0I0B K pa3pabOTKe MPOrpaMMbl 110 XUMUH, K OTIpeeNIeHUI0 O0IIel cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUS 0Oy4aIOLIUXCS CPEACTBAMH y4EOHOIO MpeaMeTa «XUMUs»
st 10—11 ximaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOoHIeNTyalbHbIe mojioxkenns I'OC COO o
B3aMOOOYCIIOBJICHHOCTH TICJICH, COJIEP KaHUs, PE3yIbTaTOB OOyUeHHs U TpeOOBaHUN K YPOBHIO
MTOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHMe, IOJy4aeMoOe€ BBITYCKHMKaMU  0011eo0pa3oBaTesbHOM
OpraHM3aliy, SBISIETCS HEOTbEeMJIEMOM 4acThlo UX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIONIMM ASTallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIFOUEBBIX
IIEHHOCTEH, MPUCYIINX [IETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYyphl YeloBeKa, a
TaK)Ke 9KOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peamusyercs xumuueckoe oOpa3oBaHWE OOydYAOIIMXCSA HA YPOBHE CpeIHEro oOIero
o0Opa3oBaHus cpeAcTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOCHHE KOTOPOTOo
OmpeJieNieHbl B MPOrpaMMe MO XUMHHM € YYETOM cHelupUKH HayKH XUMUHU, €€ 3HAueHUs B
MO3HAHUU MPHUPOJBI U B MaTepUalbHOW >KU3HMU OOIIECTBA, a TakkKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CpeJHero oOuiero
oOpazoBanus B Poccutickoii deaepanum.

XUMHS KaK 3JE€MEHT CHUCTEMBbI €CTECTBEHHBIX HAyK UIrpact OCO6YIO PpoOJib B COBpCMeHHOﬁ
OUBUIM3allUM, B CO3JaHHNHN HOBOH 0a3bl MaTCpI/IaJIbHOﬁ KYJIBTYPBI. Ona BHOCHUT CBOM BKJIaJd B
q)OpMI/IpOBaHI/IC pallOHAJIbHOI'O HAYYHOT'O MBIIIJICHUSA, B CO3JaHUC LCIOCTHOT'O MMPEACTABIICHUSA
00 OKpYyXXaromeM MUPE KaK O CAUHCTBC IIPUPOJAbI U YCIIOBCKA, KOTOPOC (1)OpMI/IpyeTC${ B XMMHH Ha
OCHOBC NIOHUMAHHA BCIICCTBCHHOI'O COCTAaBa OKPYXKAOLICTO MHUPA, OCO3HAHUS B3daNUMOCBS3U
MCKAY CTPOCHUECM BCIICCTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTSIMHU IMIPUMCHCHHMUA.

TecHO B3aMMOICHCTBYSI C APYTMMH €CTECTBEHHBIMHI HAyKaMH, XUMHS CTajla HEOThEMIIEMO
YacThI0 MHUPOBOW KYJIBTYpbI, HEOOXOJAUMBIM YCIOBHEM YCIICIIHOTO TpyJa U KH3HH KaKIOTO
yreHa oOmecTBa. COBpeMEHHass XMMHUS KaK HayKa CO3WJaTelIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha pelIeHHe TJO0ATbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIETHUCSCKOM, IMUIIEBOH, IKOJOTHUECKON OE30MaCHOCTH U OXPaHbI
3JI0POBBSL.

B cootBercTBMM C OOMMMHU HENIMU U NPUHLUUIAMU CperHero oOImero oOpa3oBaHus
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOUEHHUS B KHU3Hb COIUYMA,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBisrolMMH npeaMeTa « XMMUs sIBISIFOTCSI 0a30Bble Kypebhl — «OpraHuyecKas XuMus»
1 «OO011ast 1 HeoOpraHu4ecKast XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHSI KOTOPBIX SIBJISIOTCS
OCHOBBI 0230BO HAYKHU: CHCTEMa 3HAHUW 10 HEOPraHMYECKOW XUMUH (C BKIIOUEHUEM 3HAHUH 13
oOrmielt XuMHH) U opraHndeckoi xumun. PopMUpoBaHNE TaHHOW CUCTEMbI 3HAHUH MTPU H3y9CHUT
npeaMeTa 00eceynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3Hs BELIECTB HA OCHOBE
OOIIMX MOHSTUH, 3aKOHOB U TEOPUNA XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckast xumus» u «O0Ias 1 HeopraHuaeckast
XUMHS» cHOpMHUpOBaHa B MPOTpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAX0J]ia K U3YyYEHHIO
yueOHOro Marepuajia M 0O0YCIIOBJIEHA HMCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUM Ha
OTpEeeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BeELIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHMSI OPraHMYeCKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHUM BEILECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEIECTBaX JAlOTCSI B Pa3BUTUU — OT YIJIEBOJAOPOJOB 0
CIIOKHBIX OHOJIOTUYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckod XWMHUM MOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs MepBOHAuYaIbHbIE
MIPEJICTaBICHUS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBONCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKOMN PEAKIINH.

[Tox HOBBIM yriOM 3peHHS B NpeaMere «XHUMHsS» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHHs TCOPETHYCCKHHA MaTepuanl u
(hakTOJIOrMYeCKHe CBEJICHUS O BEHISCTBAX W XMMHUYCCKOHW peakimuu. Tak, B YaCTHOCTH, B Kypce
«OO0rmass ¥ HEOpraHWYEeCKass XUMUD» OOYUAIOIMUMCS TPEIOCTABIIICTCS BO3MOXKHOCTh OCO3HATH
3HAYCHUE TEPUOJMYSCKOr0 3aKOHA C OOIIETCOPETUYCCKMX W METOJIOJIOTHYSCKUX ITO3HIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEeHHME (GYHKIIMKA 3TOro 3aKkoHa — OT o0oOmaromei 10
O0OBSCHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMIA O BaXXHEWINIMX BEIIECTBaX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHHH, a TAK)KE O XUMUYCCKUX PEAKIUAX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX IMPOTCKaHUS
nononHsieTcss B kKypcax 10 wum 11  KiaccoB aiieMEHTaMH  COJACPKAHUS, HMEIOUIMMHU
KyJIbTYpOJOTHYECKUA ¥ TIPUKIAAHOW XapakTep. OTH 3HAHHS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbLHOW U
MPAKTUYECKON JEesITebHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBA3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIMIO U MPUMEHATHh €€ /I MOIMOJIHEHUS 3HAHUMN, pelieHus
MHTEJUJIEKTYaJIbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIENOBATEeNIbCKUX 3a7ad. B 1enomM coaepkanue
yueOHoro npeamera « XUMUsD JaHHOTO YPOBHS M3Y4YCHHs] OPHEHTUPOBAHO HAa (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUSI (PUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTb IPUPOJAHBIX SIBICHUN MMyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKTaMU U TEOPETUUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHNS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B rnutane penieHust 3aja4 BOCIUTAHUS, PA3BUTHS U COLIMATIM3AIIMN 00YYaIOIIMXCsl IPUHATHIE
IIPOrpaMMONl MO XUMHUHM NOJIXOJbl K OIPENEICHHUIO COJEPKAHUS W IOCTPOEHHUS IpeIMeTa
IpeaycMaTpuBaOT (OPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NeHCTBUH, MMeromux 0a3oBoe
3HAYeHUE [UI Pa3IMYHBIX BUAOB JIEATEIBHOCTH: pELICHUs MpoOsieM, TOUCKa, aHaiu3a Hu



o0pabotku wuH(pOpManMK, HEOOXOAMMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B npaktuke npenogaBaHusl XMMHUU KaK Ha YpOBHE OCHOBHOT'O 0O1IEro oOpa3oBaHMsl, TaK U
Ha YpOBHE cpeJiHero o011ero o0pa3zoBaHus, IPU ONPEACIEHUH COAEPKATEIBHON XapaKTePUCTUKH
Lene W3ydeHHs IpeiMeTa HalpaBlIe€HUEM [EPBOCTENEHHON 3HAYMMOCTH TpPaJWLIMOHHO
npu3Haércss (HOPMUPOBAHHE OCHOB XHMHYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON IeATEIbHOCTH YEJIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypbl. C METOIMYECKON TOYKHM 3pEHMs] TaKOM MOJAXOJA K ONPEIENICHUIO LeJIel U3Y4YEeHUs
IpeMeTa SBJISETCS BIIOJIHE OIPaBIaHHBIM.

CornacHo I[aHHOI\/'I TOYKEC 3PpCHHUA TJIaBHBIMH LCIIAMHW HM3Y4YCHUA MMPEAMCTA «XuMus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBHIAIOTCS:

(dhopMupOBaHUE CUCTEMBl XMMHUUYECKHX 3HAHUN KaK Ba)KHEWIEH COCTaBJISIONIEH €CTeCTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, B OCHOBE KOTOPOM JIeKaT KIIFOYEBBIC MOHATHA, (yHIaMEHTAJIbHbBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOSHUE U IIOHUMAHUE CYITHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C HMCTOpPHEH HX pa3BUTHUS U
CTaHOBJICHUS;

dbopMupoBaHME W pPa3BUTHE NPEACTABICHWA O HAYYHBIX METOJaX TO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIui, HEOOXOIUMBIX ISl NMPUOOPETEHUST YMEHHH OPUEHTHUPOBATHCS B MHPE
BEIIIECTB U XUMHUYECKHUX SBJIICHUM, UMEIOIIUX MECTO B IPUPOJIC, B IPAKTUICCKOMN U MTOBCETHEBHON
KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB [EATENHHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U OObSICHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOJIIOICHUEM TIPAaBIII 0€3011aCHOTO 0OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ aTuM, coaeprkaTelibHas XapaKTepUCTHKA IeJIed W 3aJa4 W3YUeHHUs MpeMeTa B
MPOrpaMMe 10 XHMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMHU IPUOPUTETAMH B
cucTeMe cpeaHero oomero oopasoBanus. CeroHs B MPENOaBaHUN XUMUHU B OOJIBIICH CTEIeHN
oTIa€TCs MPEOYTEHUE IPAKTHYSCKON KOMIIOHEHTE COJICpyKaHUs 00yUEHUs, OPUEHTUPOBAHHOM
Ha TOJTOTOBKY BBIMYCKHHKA 0O0IIE0Opa30BaTeIbHONW OpraHW3alliy, BIIAJICIONICT0 HE HAOOpOM
3HaHHMH, a (PYHKIMOHAJIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCOO0aMH W YMEHHSIMH aKTHBHOIO
MOJIyYCHUS 3HAHUW U MIPUMEHEHUS MX B PEaIbHOM )KM3HU JIJIS PEIICHHSI MPAKTHYSCKUX 3a/1ad.

B cBa3m ¢ aTUM IIpyu MH3YYCHHUH IIpCIAMETa «XHUMHUS JAOMHUHHUPYIOIICEC 3HAUYCHUC
HpI/IO6p€TaIOT TakuC LCJIM U 3aJa4M, KaK:

azarnTanus o6yqa10umxc;1 K YCJIOBUSAM JUHAMHWYHO PA3BUBAIOIICTOCA MHPA, (I)OpMI/IPOBaHI/IC
HUHTCJUICKTYAJIbHO pa3BHTOﬁ JINYHOCTHU, TOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHHUYCCTBY,
CaMOCTOATCIIbHOMY IPUHATHUO TI'PAaMOTHBIX pe].].[eHHfI B KOHKPCTHBIX JKU3HCHHBIX CUTyalUIX,
CBsA3aHHBIX C BCHICCTBAMU U UX IPUMCHCHHUCM ;

dbopMupoBaHre y OOydYalOIIMXCA KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIU),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPpoOIieM,
MOUCKa, aHanmu3a W 00paboTku uHPOpMAIMK, HEOOXOTUMBIX Ui TPUOOpPETEHHUS OIbITa
NEeSITeNbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMUH, a TaKXKe Ui OIEHKH C
MO3UIUI IKOJIOTUYECKON 06€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEIY;

Pa3sBUTUC TMO3HABATCIIbHBIX MHTCPCCOB, UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
O6yanOIJ.[I/IXCHZ CIIOCOOHOCTH CaMOCTOSITEIHHO HpI/I06pCTaTB HOBBLIC 3HaHUA II0 XHMMHH B
COOTBECTCTBHUH C ) KM3HCHHBIMU HOTpe6HOCTHMH, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(I)OpMaI_II/IOHHBIe



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKaHUS;

(hopMHpOBaHKE U PA3BUTHE y O0YUAIOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBINIJICHHUS,
HAOII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MUIAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHTaHHUE y 00YJaIOUINXCs YOKIEHHOCTH B TYMaHUCTUYECKOI HAIPaBICHHOCTH XHMHH,
e BaKXHOW pONM B PEHICHWU TIOOATBHBIX MPOOJIEM pPAMOHATBHOTO MPUPOAOTIOIH30BAHUS,
IIOIIOJIHEHMST DHEPreTUYECKUX PECYpCOB M COXPAHEHHUs IPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00X0AMMOCTH OEpeKHOTO OTHOMICHHUS K MIPUPOJIE ¥ CBOEMY 3JI0POBBIO, a TAK)KE PUOOPETEHHS
OIIBITA UCITIOJIB30BAHUS MOJYYCHHBIX 3HAHUW JUIS IPUHATHS TPAMOTHBIX PEIICHUN B CUTyalUsiX,
CBSA3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yueOHOoM mutane cpemHero o01mero oopa3oBaHHs MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeI[MCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MMpEaAMETBID).

OO0mree YnCIIO YacoB, OTBEAEHHBIX JIJIS M3YYCHHs] XMMHH, Ha 0a30BOM YpPOBHE CPEIHETrO
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kimacce
— 34 gaca (1 gac B Hezemio).

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKON XUMHH

IIpenmer opraHmyecko XuUMUHU: €€ BO3HUKHOBEHHE, PA3BUTHE U  3HAYCHHUE
B IIOJIyYEHUHU HOBBIX BEIECTB M MaTepHaloB. TeopHus CTPOCHUS OPraHUYECKUX COCAMHEHHH A.
M. ByrnepoBa, e€ ocHOBHbIE MNoJOkeHUA. CTpyKTypHbIE (OPMYIBI OPraHUYECKUX BEILIECTB.
I'omomnorust, usoMepus. XuMHUecKas CBSI3b B OPraHUYECKUX COEAVHEHMSX — OJUHApHBIE U
KpaTHBIE CBS3H.

HpCﬂCTaBHCHI/IC 0 KJ'IaCCI/I(I)I/IKaI_II/II/I OpPraHn4YCCKUX BCILICCTB. HOMCHKJ'IaTypa OpraHu4eCKux
COCIUHEHMI (CI/ICTCMaTI/I‘{CCKa}I) " TPUBUAJIbHBIC HA3BAHUSA BaKHEUIIIHX HpeHCTaBHTCHCﬁ KJIaCCOB
OpraHn4YCeCKuUX BCHICCTB.



OKCIIEpUMEHTAJIbHBIE METO/bl M3YUYEHMs BEIIECTB U MX MNPEBPAICHUIN: 03HAKOMJICHHE C
o0Opa3laMu OpraHMYECKUX BEIIECTB M MaTepHajaMHd Ha WX OCHOBE, MOJICIIMPOBAHHE MOJICKYI
OpraHMYECKUX BEILIECTB, HaOJIOJEHUE M OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALLEHUIO OPraHUYECKUX BELLECTB U HarpeBaHuu (Ij1aBjieHne, OOYIIIMBAaHUE U TOPEHHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKMH psA. MeraH M 3TaH — NpocTennine
IIPEICTaBUTENN AIKAHOB: (U3NYECKHE U XMMUUECKHUE CBOMCTBA (peakLiy 3aMEILEHUsI U TOPEHUs),
HAaxO’KJICHUE B IIPUPOJIE, IIOJIyYCHHUE U IIPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psii. DTUIIEH U MPONMIIEH — MpOCTeHIne
MIPEJICTAaBUTENN AJKEHOB: (PU3MUECKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIpaTalluU, OKUCIIEHUS U TIOJMMEPU3alluN), TOTy4eHNUEe U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3HUHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psa. AleTuieH —
MPOCTENIINI PEICTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3MUecKue U XUMHUYECKUE CBOMCTBA
(peakuuy ruIpUpPOBaHUS, TaIOreHUPOBAHUS, THAPATAIMH, TOPEHHS ), IOJTyIEHHE U TPUMEHEHHE.

Apensl. beHzon: cocraB, cTpoeHue, (HU3MYECKHE W XUMUUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBAHUS), TMOJy4eHHE W MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpo8aHus), noayienue u
npumeHenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHuYeckas CBSI3b  MEXAYy  YIJIEBOJOPOJAMH,
MPUHAUISKAITIME K Pa3JIMYHBIM KJaccaM.

[IpupoHBIE UCTOYHHUKH YIIIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HE(TSHBIC Ta3bl.
Hedtb u e€ mpoucxoxaenne. CriocoObl mepepadboTku HeTH: IEPEroHKa, KPEKUHT (TEPMUYECKUM,
KaTaIUTHYECKUi), mHponu3. [IpoaykTel mepepaboTku  HedTH, HMX TNPUMCHEHHUE B
MPOMBIIICHHOCTH U B ObITYy. KaMEHHBIH yroJib ¥ MPOYKTHI €0 MepepadboTKH.

OKCIIepUMEHTAJIbHBIC METOAbI M3YUCHHUS BEIICCTB M MX IPEBPAIICHHUI: 03HAKOMJICHHE C
o6pa3uaMH Im1acTMaccC, KaydyKoOB W PE3HMHbI, KOJUICKIIUH ((He(l)TI)» u ((yFOJ'II)», MOJCIIMPOBAHUC
MOJICKYJI  yIJICBOAOPOAOB U TaJIOICHOIPOU3BOAHBIX, IPOBCACHUC IPaKTUYECKON Da6OTBI:
IOJIYYCHHC 3THJICHA U U3YUCHUC CTO CBOMCTB.

Pacuérnbie 3agaun.

Breruucnenuss 1o YPaBHCHUIO XUMHYCCKOM pe€akuuun (MaCCLI, O6’béMa, KOJIN4YCCTBa
HCXOJHOT'O BEHIECTBA UJIU ITPOAYKTA PEAaKIIHUU 110 U3BCCTHBIM MACCE, O6’LéMy, KOJIMYCCTBY OJIHOT'O
N3 UCXOJHBIX BCHICCTB HUJIU ITPOAYKTOB peaKHI/II/I).

Kuciopoaconep:kamye opraHudecKkne coeTnHeHn st

Hpe,[[eJ'ILHLIe OJIHOATOMHBIC CIHPTHI. MeTtaHon M 3TaHOII: CTPOCHHUC, (I)I/I3I/II-ICCKI/IC u
XHMHUYECKHE CBOICTBa (pCaKI_II/II/I C AKTHBHBIMH MCTaJJlaMH, T'aJIOF'CHOBOJOPOJAaMHU, FOpCHI/IC),
IIPUMCHCHUC. BOI[OpOI[HBIC CBA3H MCKAY MOJICKYJIaMU CITUPTOB. I[CﬁCTBPIC MCTAaHOJIa 1 3TaHOJIa
Ha OpraHu3M 4YCJIOBCKA.



MHOTOaTOMHBIC CHHPTBHL. DTHICHTIUKONIb M TIUIEPHUH: CTPOCHUE, (H3UYecKue W
XUMHUYECKUE CBOMCTBA (B3aMMO/IEHCTBHUE CO LIECTOUYHBIMU METAJIJIAMHU, KAUeCTBEHHAs PeaKIus Ha
MHOTOATOMHbIE CHUpThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHMe TiuLepuHA U
STUJICHTJIUKOJISA.

@DeHoJI: CTPOCHUE MOJICKYJIBI, (PH3UUECKUE U XUMUYECKHE CBOKWCTBA. TOKCHYHOCTH (DeHOIa.
[Ipumenenue denoua.

Anbnerunpl U kemowuwl. Dopmanbleru, aneTadbACTU: CTPOEHHUE, (QU3NYECKHE U
XMUMHMUYECKHE CBOWCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAau€CTBEHHBIE DPEAKIIMH),
IIOJIy4€HUE U IPUMEHEHUE.

OI[HOOCHOBHBIC HpC]lCJ'H)HBIe Kap6OHOBI>I€ KHCJIOTHI. MypaBI)I/IHafl 158 chyCHas[ KHUCJIOTHI:
CTpOoeHHe, PU3NUECKHe U XUMHYECKHUE CBOMCTBA (CBOMCTBA, OOIIUE /Il KJlacca KUCIOT, PeaKIus
sTepudUKalNK), TOoJydeHne ©u mnpuMeHeHue. CTeapuHOBass W OJICMHOBAsT KHUCJIOTHI Kak
HpeHCTaBI/ITCJ'II/I BBICIIIUX Kap6OHOBI>IX KHCJIIOT. ana KaK COJIN BBICHINX Kap6OHOBBIX KHCIIOT, UX
MOIOIIee JEeHCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOKHBIX 3(pUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckast posb )KHpPOB.

VYrieBojpl: cocTaB, KiIacCu(PpHUKAIUs YrIIeBOI0B (MOHO-, TU- U TIOJIMcaxapuibl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHE U XUMHUYECKUE
cBolicTBa (B3aumo/ieiictBue ¢ ruapokcuiom menu(Il), okucienne aMMuaqHbBIM paCTBOPOM OKCH/IA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHHWE B MPHUPOJE, NMPUMEHEHUE,
ounonornueckast poib. otocuuTe3. PPyKTO3a KAaK U30MEDP TITFOKO3HI.

Kpaxman u nemnmionosa kak npupojanble noiaumepbl. CTpoeHHe Kpaxmalia U HEJUTI0N03bI.
duznyeckue U XMMHUUECKHUe CBOMCTBA Kpaxmaia (TUIpOIn3, KAUeCTBEHHAs PEAKIIHSI C HOJ0M).

OKClIepUMEHTAIIbHBIC METOJIbl W3YYCHHs BEIIECTB M WX MPEBPAICHHUI: IPOBEICHUE,
HaOJIIO/ICHUE W ONHCAHWE JICMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYeCTBEHHBIC
peaKkuyu OJHOATOMHBIX CIUPTOB (OKucieHue d3raHona okcuaoM wmeau(ll)), MHOTOATOMHBIX
CcnupTOB (B3amMojielicTBHe TiulepuHa ¢ ruapokcuaomM wmemu(ll)), ampaerumoB (OKucIeHHE
aMMHa4YHbIM pacTBopoM okcua cepedpa(l) u ruapoxcunom menu(1l), B3aumoaericTBue kpaxmaa
C MOJIOM), TIPOBEJICHHE MPAKTUYECKON paOOThI: CBOWCTBA PACTBOPA YKCYCHOMN KUCIIOTHI.

Pacuérnbie 3agaun.

Breruucnenuss 1o YpPaBHCHUIO XUMHYCCKOM pe€akuuun (MaCCLI, O6’béMa, KOJIN4YCCTBaA
HCXOJHOI'O BEIIECTBA UJIU ITPOAYKTA PCAKIUU 10 U3BECTHBIM MacCCe, O6’béMy, KOJIMYCCTBY OAHOTO
N3 UCXOJHBIX BCHICCTB HUJIU ITPOAYKTOB peaKHI/II/I).

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUSI.

AMUHOKHUCIIOTHI KaK aMm(pOoTepHbIe OpraHnyecKre coequHeHus. PU3NYECKUue 1 XUMUYECKHE
CBOMCTBa aMUHOKHCIOT (Ha MpuMepe IMiKMHA). buonorunueckoe 3HaUY€HHE AMHHOKHCIIOT.
IlenTunaer.

benku kak IMPUPOAHBIC BBICOKOMOJICKYJIISAPHBIC COCIUHCHMUA. HepBI/I‘-IHaSI, BTOpHUYHasA "
TPETUYHAsA CTPYKTYpa O0enkoB. XUMHUECKHE CBOMCTBA OCIIKOB: ruapoJjin3, JACHaTypaunusd,
KauCCTBCHHLIC PCAKIIUU HaA OCIIKH.



SKCHGDI/IMCHTEUIBHLIC MCTOAbI M3YVUYCHHA BCHICCTB U HUX HDeBDaH.[eHHﬁ: Ha6JIIOI[€HI/Ie n
ONMHUCAaHUC JCMOHCTPALMOHHBIX OIIBITOB: ACHATYypalusa 6CJIKOB Ipu HarpeBaHuu, LIBCTHLIC
peakiuu OeIKOoB.

BBICOKOMOJ’IeKyJIﬂprIe COCAMHCHUSA

OcCHOBHbIE TIOHATUS XHMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMEp, IMOJHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUKU, CpelHsAs MOJeKyasipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOJIMMEPU3aLUs U MTOJUKOHICHCALINSL.

SKCHCDI/IMGHT&]II)HI)IC METOJIbl M3YYCHHUS BEIISCTB M MX IMPEBPAIICHUN: O3HAKOMIICHHE C
o6pa3uaM1/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIACTMACC, KaAYyYYKOB.

MexnpeaMeTHBIE CBSA3H.

Peanuzanus MeXInpeaMeTHBIX CBs3eld IpU U3ydyeHUHU opraHumdyeckoid xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MTOHSATHH, SBIIIOIIMXCSA CHCTEMHBIMH JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAay4yHbIE TMOHSATHS: SIBJICHHWE, HAaydHbIM (akT, rumoresa, 3aKoH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEePUOJUYHOCTb, HAOIIOJEHUE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

dusnka: MaTepusi, JHEPrUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPTeTUUECKUA YPOBEHb,
BEIIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIEeCTBa, (PU3NUECKUE BETUIMHBI U €IMHUIIBI KX
U3MEPECHUSI.

buonorus: kmerka, opraHusMm, Ouocdepa, oOMeH BemecTB B opranm3Me, (POTOCHUHTE3,
OMOJIOTMUECKH aKTUBHBIE BEIECTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbI, MOJIE3HbIE HCKOTIaeMbIe, TOIUIMBO, PECYPCHI.
Texnonorus: mumieBble MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIUE CPECTBA,

JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHUEC ITpeIIapaThbl, MaT€pHralibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX
BOJIOKOH.



11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTl/l'{ecmle OCHOBBbI XUMHH

XUMHUYECKUN dJIeMEHT. ATOM. Slapo artoma, H30TOMBI. DJEKTPOHHAs 000J0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacmpesiesieHusT 3JIEKTPOHOB TI0 OPOUTAISIM B aTOMax 3JIEMEHTOB TIEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucTtemMa XHMHYECKUX dneMeHToB [l
N. MengeneeBa. Csizb NEpUOAUYECKOr0 3akoHa M [leproauyeckoil CHUCTEMBbl XMMHUYECKUX
anemeHToB J[. . MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHMS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynmnam M rnepuojiaM. 3HaueHHe NepUoJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHWMHYECKash CBs3b. BUAB XUMHYECKOW CBS3M (KOBaJCHTHAs
HETIOJISIpHAs. W TIOJISIpHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHMsI KOBAJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUcaeHUs. IOHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAJUIMUECKUX PEUIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAIINYECKON PEIIETKHU.

Ilonsatue o AUCIICPCHBIX CUCTEMAaX. HUctuaHBIE M KOJUIOMJIHBIC paCTBOPHLI. MaccoBas JOJIA
BCIICCTBA B paCTBOPC.

Knaccmbnxaum[ HCOPIraHUYCCKHUX COCJIMHEHMH. HOMeHKJIaTypa HCOPraHNYCCKHUX BCIICCTB.
I'eneTnyeckas cBs3b HCOPraHNYCCKUX BCUICCTB, IIPUHAICIKAINNX K PA3JIMUYHBIM KJIaCCaM.

Xumuyeckas peakiusa. Krmaccudukanus XUMHUYECKUX peEaklIMii B HEOPraHUYECKOW u
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHHsI MAacChl BEIIECTB, 3aKOH COXPaHEHUsSI U MPEBpaIlCHUs
SHEPrUM MPU XUMUYECKUX PEAKIUSIX.

CkopocTb peakiuu, €€ 3aBUCHUMOCTb OT pa3iM4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnyeckoe paBHOBecHe. DakTOpbl, BIMSAIOIIME HA COCTOSHHE XMMHYECKOTO DPABHOBECHS.

[Tpunnun Jle [Hlartense.

3J'IeKTpOJ'II/ITI/ILIeCKa${ JUcconuanys. CunbHBIE U clIa0ObIe SJICKTPOJIUTHI. Cpez[a BOJHBIX
pacTBOPOB BCIICCTB: KHUCJIasd, HCﬁTpaHBHaH, oIejIo4Has.

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkiuu.



OKCIIEpUMEHTAJIbHBIE METO/bl M3YYEHHs BEIIECTB M WX NPEBPAIICHUN: JAEMOHCTpaLus
tabmun, «[lepuogudeckass cuctema xumudeckux ameMmeHToB J[. . MenneneeBa», u3ydeHue
Mozenei KPUCTAJIINYECKUX PELIETOK, HaOIroIeHNe
U ONKCaHHUE JEMOHCTPAIIMOHHBIX U JIA00OPATOPHBIX OMBITOB (Pa3sIo’KEHHE MEPOKCHAA BOIOPOIa B
IIPUCYTCTBUM  KaTalu3aTopa, OIPEICIIEHUE Cpeapl pacTBOPOB BEIIECTB C  I[TOMOLIBIO
YHUBEPCAJIbHOTO MHAMKATOPA, pEaKLMd MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKONW pabOThI
«BnusiHue pa3nuyHbpIX GaKTOPOB HA CKOPOCTh XUMUUYECKOM peakLum».

Pacuérnbie 3a1a4u.

Pacuérel 10 ypaBHEHHUAM XMMHUYECKUX PEAKIUH, B TOM YUCJIE TEPMOXUMUYECKNAE PACUETHI,
PacU€ThI C UCIOJIB30BAHNEM MOHATHS «MAcCOBAas JOJIS BELIECTBAY.

Heopralmqeacaﬂ XUMMUA

Hewmerannsl. [Tonoxxenue HemetanioB B [leproauyeckoit cucteMe XUMUYECKUX DJIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpO€HUsI aromMoB. dDu3nyeckue CBOWCTBA HEMETAJUIOB.
AmtoTponusi HEMETaIOB (Ha MpUMepe KUCIOpoia, cepsl, hochopa u yriepoaa).

XWMHUYECKHE CBOWCTBA BAKHEWIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTra, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHUI).

[IpumeHeHre BaKHEUIINX HEMETAIIIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxenue MetaiuioB B Ilepuoauyeckoil cucteMe XMMUYECKUX 3eMEeHTOB /I,
N. MenneneeBa. OcOOEHHOCTH CTPOCHHSI AJICKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METAJIJIO0B.

XWMHYECKUE CBOMCTBA BAXHEUIIUX METAUIOB (HATPHWH, KaJMi, KaJdblUi, MarHui,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O6H_[I/Ie CIIOCOOBI IMOJIYYCHUA MECTAJIJIOB. HpI/IMCHeHI/Ie METAaJIJIOB B 6BITy N TCXHHUKCE.

OKCIIEpUMEHTANIbHBIE METOJIbl M3Y4YEHUs] BEIIECTB W MX MPEBpPALICHUN: H3yYCHHE
KOJUICKIIUH «MeTaJuTbl M CIUTaBbI», 00pa3I0B HEMETAIIOB, PEHICHHE SKCIIEPUMEHTAIILHBIX 3a/1a4,
HaOJIIO/ICHUE W OIUCAHHME JIEMOHCTPAIMOHHBIX W JITA0OPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
THJIPOKCHUIA AFOMUHHSI C PACTBOPAMH KUCJIOT U IIIEI0YCH, KAUeCTBCHHBIC PEaKIMK Ha KaTHOHBI
METAJLIOB).

Pacuérnbie 3agaumn.

Pacuérsl Macchl BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, pacy€Tbl Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) MPOJYKTOB PEaKIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XumMus M ;KH3Hb

Ponb xumMum B oOecIieueHHH 3KOHOFI/I‘-IGCKOI71, BHCPFCTHHCCKOﬁ U MHUIIEBOM 6630HaCHOCTI/I,
Pa3sBUTUH MCIAUTTUHBI. ITonstue o HAayY4YHbIX MCTOAAaX IMO3HAHUW BEIICCTB U XUMHNYCCKHUX pCaKI_II/If/'I.



HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX [IPUHIUIIAX HPOMBIIIJICHHOT'O ITOJTYYCHUA BaXXHEHUIITHX
BCIICCTB.

UYenoBek B MHUpE BEIIECTB W MAaTE€pUAlOB: Ba)XXKHEHIIME CTPOUTEIbHBIE MaTEPHUAIBI,
KOHCTPYKIIMOHHBIE MaTepUaJbl, KPacCKH, CTEKJIO, KEpaMMKa, MaTepHalbl Ul DJIEKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPTaHUYECKUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XuMHUs U 370pOBbE YEJIOBEKA: IMpaBUjIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaTos,
IIpaBUIIa 0e301macHoro UCIOJIb30BaHUs IIpernapaToB OBITOBOM XUMHUU

B IIOBCEIHEBHOU KU3HHU.

MexnpeaMeTHBIE CBSA3H.

Peanu3zanus MexmpeIMETHBIX CBsI3€H MPU N3Y4E€HUH OOLIel U HeopraHuueckon Xumun B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX TOHSITHUM, TaKk
U TIOHATHH, SBIISIIOIIUXCS CUCTEMHBIMM JUISl OTHENIBHBIX IMPEIMETOB E€CTECTBEHHO-HAY4YHOTO
LHAKJIA.

OO6mme ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAJTN3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTb, HAOTIOACHUE, OKCIIEPUMEHT, MOJICITUPOBaHUE,
W3MEpEHHUE, SIBJICHHUE.

®dusuKa: MaTepusi, dHEpPrus, macca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOI,
PaZvo0aKTUBHOCTh, MOJIEKYJa, PHEPreTUUECKUN ypOBEHb, BEILECTBO, TEJO, 00BEM, arperaTtHoe

COCTOSAHHE BCIICCTBA, (1)I/ISI/I‘IGCKI/IG BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA, CKOPOCTh.

buonorus: kmerka, opraHusM, sKocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHU3ME.

I'eorpadust: MuHepaibl, rOpHbIE TOPO/bI, MOJIE3HBIE UCKOTIAeMbIE, TOIUIUBO, PECYPCHI.

TexHosornus: XuMH4IeCKast IMPOMBIINIJIICHHOCTh, METAJIJIYPrus, IPOU3BOJCTBO CTPOUTECIbHBIX

MaTcpuajiosn, CEIIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, MU eBas IMPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘IeCKaH IIPOMBIIIJICHHOCTD, IMPONU3BOJACTBO KOCMETHYCCKUX Imperaparos,
IIpOU3BOACTBO KOHCTPYKOHOHHBIX MaTcpuralion, QJICKTPOHHAs IMPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOI'UH.

IDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XHMMHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA



JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnauBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYaIOIIMMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM Juid pa3palOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
MporpaMM CpeJHEro o011ero 0opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYPE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa30BaHus BbIIEICHBI
CIIELYIOIINE COCTABIIAIOIINE:

O0CO3HaHUE OOYYAIOIIMMUCS POCCHMCKON Tpa)KAaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPENIETIEHUIO;

HaJIn4yue MOTHBAITUHU K O6y‘IeHI/II-O;

L[eJIeHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJECHUN JTUMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBAThCS B CBOCH IESITEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, NPUCYIIMMH II€JIOCTHOH CHCTEME XHMHUYECKOTO
00paszoBaHus;

HaJINM4YUEC IIPaBOCO3HAHUS 9KOJIOTHYECKOM KYJIbTYpbl H CIIOCOOHOCTH CTaBHUTh e u
CTPOMTD )KU3HCHHBIC ILJIaHbI.

JIMuHOCTHEBIE PE3YIbTATbl OCBOCHU ITPEAMCETA «XUMUS JOCTHUI'alOTCA B €AUHCTBEC yLIe6HOI71
W BOCIHUTATCIBHOM JACATCIIBHOCTH B COOTBETCTBUM C I'YMaHHUCTUUYCCKUMHU, COLUOKYIIBTYPHBIMU,
AYXOBHO-HPAaBCTBECHHBIMU HEHHOCTAMHU W HACAIaMHU pOCCHﬁCKOFO IpaxxXaaHCKOIro O6HICCTB&,
INPpUHATBIMA B O6HICCTBC HOpMaMH W IIpaBHUJIaMH IIOBCACHU, CHOCO6CTBy1-OH_[I/IMI/I nponeccam
CaMOIIO3HAHUA, CaMOPAa3BUTHUA U HPABCTBCHHOT'O CTAHOBJICHUSA JIMYHOCTH O6y‘~IaIOH_II/IXC$I.

JIndyHOCTHBIC pe3ysibTaTbl OCBOCHHUA IIPCAMETA «XHUMUS» OTpaxxaroT C(bOpMHpOBaHHOCTB
OIIbITA IIO3HABATEILHON 1 HpaKTquCKOﬁ ACATCIIBHOCTH 06yqa}01u1/1xc51 110 pCajin3al ITPUHATBIX
B O6H_ICCTBC HeHHOCTeﬁ, B TOM 4YHCJIC B 4HaCTHU:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HaHusA O6y‘IaIOIJ_II/IMI/IC$I CBOMNX KOHCTUTYHHOHHBIX IIpaB U 06ﬂ3aHHOCTeI\/’I, YBAXKCHUSA K
3aKOHY U ITPAaBOIIOPAJAKY;

NOpEACTaBJICHUA O COLUAJIBHBIX HOpMax M IpaBUJIaX MCEKIIMYHOCTHBIX OTHOIIICHUN B
KOJIJICKTUBC,

TOTOBHOCTU K COBMECTHOM TBOp‘lCCKOfI ACATCIIbBHOCTHU ITPHU CO3JaHUU yLIC6HLIX IMPOCKTOB,
peuIicHun y‘ICGHBIX 1 NNIO3HABATCJIBHLIX 3a1a4, BBIIIOJTHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,



CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apTyMEHTBI JPYruX
IIPU aHAJIM3E PA3JIMYHBIX BUJIOB YUEOHOH 1ESTENBHOCTH;

2) HNATPUOTHYECKOI0O BOCIIUTAHM S

LIEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY W HAy4YHOMY HACIEIUI0 OTEUYECTBEHHOMU
XUMHUH;

YBaXEHUsI K MPOIIECCY TBOPYECTBA B O0JIACTH TEOPUH M TPAKTUUYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh Pe3yNbTaT JJIMTEIbHBIX HAOIIOJCHUH,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, ITIOCTOSIHHOI'O TPpyda y‘IéHI)IX N IIPAaKTUKOB;

MHTEpeCa W II03HABATEIBHBIX MOTHMBOB B TMOJYYEHUHM U IOCIEAYIOIIEM aHaIU3e
nH(pOpPMaLIUHU O NEPETOBBIX JOCTHXKEHUSIX COBPEMEHHOM O0TEUeCTBEHHON XUMUM;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

HPAaBCTBCHHOI'O CO3HAHU A, STHYCCKOT'O ITOBEACHM,

CIIOCOOHOCTH OLICHUBATh CUTyaluu, CBS3aHHBIC C XUMHWYECKMMHU  SIBJICHUSAMU,
U MPUHUMATb OCO3HAHHBIC PEIICHHSA, OPUCHTHUPYIACH HAa MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEJACHHE M TIOCTYNKM CBOMX TOBAapHUIICH C TO3WUIUN
HPaBCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHWE TIOCIIECTBUN ATUX MOCTYIIKOB;

4) hopMupOBaAHNS KYJIbTYPbI 310POBbI:

MMOHMMAaHMs IIEHHOCTEH 310pOBOr0 W 0e30MmacHOro o0pa3a JKU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoieHnsT TpaBuyl 0€30I1aCHOTO OOpalleHHsT ¢ BEIIECTBAaMU B OBITY, MOBCEIHEBHOMN
YKU3HHU U B TPYIOBOU JIEATEIHLHOCTH,

IIOHUMAHHA HOCHHOCTU IIPpaBWJI HHIAUBUIAYAJIBHOI'O W KOJUICKTUBHOI'O 0e3omacHoro
MOBCACHUS B CUTyallUAX, YIPOKAKOIINUX 3I0POBbIO U JKU3HU JIIOI[CI;'I;

OCO3HAHHUS TOCIEJICTBUNA W HEMPUSTHUS BPEIHBIX MPUBBIYEK (YHMOTpEONCHUS aIKOToJs,
HAapPKOTHUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘le6HO'I/ICCHe,I[OBaTeHBCKOI>'I ACATCIIbHOCTH,
O6H_ICCTBCHHO HOHGBHOﬁ, TBOp‘lCCKOﬁ U IPpYTrux BUAaX ACATCIIbHOCTH,

YCTAHOBKM Ha 4AKTHBHOC YYaCTHC B PCHIICHHUU MNPAKTHYCCKHUX 3aJdau COIMAJIbHOM
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJIacca, H.IKOJ'H:;I);

HHTCpCCa K IMPAKTUYCCKOMY H3YUCHUIO HpO(I)CCCI/Iﬁ pas3sjinyHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC IMPUMCHCHU S MMPEAMCTHBIX 3HAHUU TI0 XHUMUH,

YBaKEHHSI K TPYAY, JIOAAM TPy/Aa U pe3yiabTaTaM TpYyIOBOH e TeNbHOCTH;



TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HHANBUAYAILHON TPACKTOPUH 00pa3oBaHus, OyayIIei
HpO(beCCI/II/I " peajin3anuu CO6CTB€HHLIX JKU3HCHHBIX ITIJIAHOB C y’-IéTOM JIMYHOCTHBIX UHTCPECOB,
CIIOCOOHOCTEH K XUMHUM, HHTEPECOB U IOTPEOHOCTEH 00IIeCTBa;

6) PKOJIOrHYecKOro BOCIMTAHMA:

IKOJIOTHYECKH 11eIeCO00pa3HOro OTHOMICHUS K MPUPOJIE, KAaK NCTOYHHUKY CYIICCTBOBAHUS
’KU3HH Ha 3emiie;

MOHUMAaHHUS TJI00AIBLHOTO XapakTepa 5KOJOTrHYCCKHUX HpO6JIeM, BJIWSHHUA 3KOHOMHUYCCKUX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOJHON U COLMAIIBHOM CpEIbl;

OCO3HaHus HCO6XOJII/IMOCTI/I HCITIOJIBb30BaHHUA I[OCTI/DKGHI/II\/’I XUMHUHU JIsd pEIICHUA BOIIPOCOB
palOHaJIBbHOT'O NPHUPOAO0IIOTIB30BAHN A,

AKTUBHOTO HENPUATHSA JCUCTBUM, MPHUHOCAIIUX BPEI OKPYXKArOLIEH IPUPOIHON cpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONpPUSATHBIE KOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJWu4usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYyJIbTYpbI, OIBITA
NEATENBHOCTH  JKOJOTWYECKOM HANpaBJIEHHOCTH, YMEHUS PpPYKOBOJCTBOBATHCSI HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UEOJIOTUH XeMOpoOuu;

7) HEHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOM MPAKTHKH;

MOHUMAaHMs CcrenuUK XUMHM KaK HayKd, OCO3HaHHS €€ pojau B (HopMHpOBaAHHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIOLIEM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU U
peleHny mpoodieM COXpaHEHHUs IPUPOJTHOTO PABHOBECHS;

yOex)AEHHOCTH B 0COOOH 3HAYMMOCTH XHMHHU JUISI COBPEMCHHOW LMBHJIM3AIMU: B €&
T'YMaHHCTUYECKON HANpaBICHHOCTH W BAXHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHAIbHOU
KYJBTYPBI, PELICHUU TII00aTbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS UYECIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, IHUIIEBOM M DKOJIOTMYSCKOM O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00eCIeYeHUN YCIOBHI YCIEITHOTO TPYy/a U SKOJIOTUYECKA KOM(DOPTHOW JKU3HU KAXKIOTO 4iieHA
0O0IIIEeCTBA;

CCTGCTBeHHO'HaquOﬁ paMOTHOCTH: TIOHUMaHHA CYHNIHOCTU  MCTOJAOB  IIO3HAHU,
HCIIOJIb3YEMbBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTHU HCIIOJIBb30BATh MOJIy4aCMbIC 3HAHUSA 11
aHainu3a U OOBSCHEHUS SBIICHUI OKpYyKarouiero Mupa U NpoUCXOoAAlINX B HEM I/I3MeHeHI/II71,
YMCHHA OCIAaTh 000CHOBaHHbBIE 3aKJIFOUYCHUS HA OCHOBE HAayYHBIX (I)aKTOB N UMCIOINXCA JaHHBIX
C LICJIBIO MOJYUCHUS JOCTOBCPHLIX BHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS JJI pCIICHUA HpO6HCM
B PCAJIBHBIX )KU3HCHHBIX CUTYAllUAX;

HUHTEpPCCAa K NO3HAHUIO U HCCIe10BaTeIbCKOM ACATCIIBHOCTH,



TOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30oBaHMIO M CamMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 1O XHMHH B COOTBETCTBHUM C JKH3HCHHBIMHU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSIM TPyJa B Pa3IMYHbIX chepax MpoPecCuOHaTBHOM e TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ynbTaThl OCBOEHUS Yy4eOHOro mnpeamera «XHMHsSD» Ha YpPOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HauyuMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUaIOIIUXCS MEXAUCHUIIIMHAPHBIE
(MexmpeMeTHbIE) OOLIeHaYYHbIE TOHITHS, OTPAXKAOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO,
SHeprus, sBJIEHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, UCCIIeIOBaHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHbIE  ydeOHble  JecTBHsA  (TTO3HABATEIbHEIE, KOMMYHHKATHBHBIE,
peryiasTuBHBIC), obecrieunBarone GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMABHOM KOMITETEHITH 00yYarOIIuXCs;

CIIOCOOHOCTh ~ OOY4YaIOIIMXCSl ~ WCIOJIb30BaThb  OCBOEHHBIE  MEKIUCIHUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE ACWCTBHUS B IO3HABATEILHOU U

COI_[I/IaJ'IbHOI\/'I IPAKTHUKE.

MeTaHpeI[MeTHBIe pE3yIbTaTbl OTPAXAKT OBJIaJACHUC YHHBCPCAJIbHBIMU y‘ie6HBIMI/I
IIO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU HCI;'ICTBHHMI/I.

OBJIaI[eHI/Ie YHUBEPCAJIbHBIMHU y‘leﬁﬂbIMl/I nmo3HaBaTeJIbHBIMU IIEfICTBPIHMH:

1) 6a30Bble JJOTHYeCKHUE eCTBHS:

CaMOCTOSTENIbHO  (OPMYJIMPOBAaTh U AKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €
paccMaTpuBaTh;

ONpCAC/iITE HCJIN ACATCIIBHOCTHU, 3aJdaBas HapaMETpbl U KPUTCPUU HUX HOCTUIKCHUA,
COOTHOCHTDL PEC3YJIbTATBI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIb30BAThL IMPU OCBOCHUU 3HaHUI HpI/IéMBI JOTHUYCCKOI'0 MBIINIJIICHUSA — BBIACIATH
XapaKTCPHBIC IMIPU3HAKU MNOHATHH U yYCTaHaBJIMBATb WX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIUC IMOHATHUA JISA 0OBsICHEHUS OTACIIBHBIX (baKTOB u ﬂBHeHHﬁ;



BBIGI/IpaTB OCHOBAHUA U KPUTCPUU JJIA KJIaCCI/I(l)I/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX peaKLIPIfI;
YCTaHABJIMBATb NPHUYHUHHO-CJICACTBCHHLIC CBA3U MCKAY N3YHYACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYXKAEHUS (MHAYKTUBHBIE, IEIyKTUBHBIE, 110 AHAJIOTHH ), BBISBIISIT
3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBAEMbIX SBICHUSX, (POPMYIMPOBATH BHIBOJBI U
3aKIH0YCHUS;

[IPUMEHSATH B IPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CHMBOJIMUECKHE (3HAKOBBIE)
MOJIe, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUCCKOW peakmuu — TPU pPEIICHHH Y4eOHBIX
ITO3HABATENBHBIX U IPAKTUYECKUX 3a]a4, IPUMEHSATh Ha3BaHHBIE MOJICIIbHBIC IIPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB U3Y4aE€MbIX BEIIECTB U XMMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:
BJIaJICTb OCHOBAMMW MCTOA0B HAYYHOTO MO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKHHfI;

dbopmynupoBaTh 1AW W 3aJa4d  WCCIEAOBAHMS, WCIOJB30BAaTh TIOCTABICHHBIE U
CaMOCTOSITEIFHO COPMYIIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
Tt POPMHUPOBAHUSI TUTIOTE3HI TI0 TIPOBEPKE MTPABWIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJICT HaBbIKaMHU CaMOCTOATCIIBHOTO INNIAHUPOBAHUA W TMPOBCACHUA YYCHHUYCCKHUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIlecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMyaupoBaTh OOOOIICHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHUS, COCTABIISITH 0OOCHOBAHHBIM OTUET O MPOJICIIAHHOM
pabore;

MpuoOpeTaTh OMBIT YUYCHHUYECKOW WCCIICIOBATEIbCKOW W TIPOCKTHOW JEATEIHLHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY ITOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B Pa3IMYHBIX HCTOYHUKAX HHPopManuu (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHUMHYECKOTO COJEpXKaHHUs, CHpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATH HH(GOPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KpUTHUECKU OIEHUBATh
€€ IOCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTE;

(dbopMynupoBaTh 3ampochl M MPUMEHSATh Pa3IMYHbIE METOAbI MPH TOUCKE U OTOOpE
uHpopMaluy, HeOOXOAUMOM JJIsl BBITIOTHEHHSI YY€OHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

HpI/IO6peTaTL OIIBIT HCIIOJb30BaHHA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUH U
PA3JIMIHBIX ITIOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (POpMy NpejacTaBieHuss WH(GOpMALUU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBA NpU paboTe € XUMHYECKOM
uHpopMalueil: NPUMEHATh MeEXIpeaAMeTHbIe ((PU3MUEeCKue W MaTeMaTH4YecKHe) 3HaKd MU
CHUMBOJIBI, POPMYJIbI, a00peBUATYpbl, HOMEHKIIATYPY;



HCIIOJIB30BAaTh U HpCO6pa30BbIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAJAHOCTHU.

OeBjaaaenue YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA e CTBUSAMM

3a/1aBaTh ~ BOIPOCHl IO  CYHIECTBY  OOCYXJaeMOW TeMbl B  XOJ€ JMajora
W/WIM JTUCKYCCHH, BBICKa3bIBaTh HAECH, (HOPMYITUPOBATH CBOM MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3EHTAIMCH PE3yIbTaTOB TO3HABATEIHLHOUN JEATCILHOCTH, TOTYYCHHBIX
CaMOCTOSITIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBITIOJHEHUM XUMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOW pabOThI IO HWCCICOBAHUIO CBOWCTB HW3yYaeMBIX BEIIECTB,
peam3anuu y4eOHOTO MPOeKTa 51 (hopMyTHpOBaTH BBIBOIBI
0 pe3yiIbTaTaM MPOBEAEHHBIX UCCIICOBAHUN ITyTEM COTIIACOBAHMS ITO3HIIHN B X0OI¢ 00CYKICHHS
1 00OMeHa MHEHUSIMU.

OBiajeHHe YHMBePCAJIbHBIMH PeryJIATUBHBIMU JAeiiCTBUSMM:

CaMOCTOSITEIIEHO TUIAHUPOBATh U OCYHIECTBIISTH CBOIO IO3HABATEIBHYIO JIESATEIBHOCTD,
ompenenss €€ Ieu W 3aJaud, KOHTPOJIMPOBATh M MO0 Mepe HE0OXOJUMOCTH KOPPEKTHPOBATH
Mpe/yUlaraeMblii AJITOPUTM JICHCTBHI TIPU BBIIIOJHEHUU YYEOHBIX W MCCIIEOBATENbCKUX 3a71ad,
BBIOMpaTh Hanbosee F(H(PEKTUBHBIN CIOCOO UX pPEIIeHUsS C YIETOM TMOJIYYCHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIICCTBJIATL CAMOKOHTPOJIb cBOCH JACATCIIBHOCTH Ha OCHOBEC CaMOaHa/JIn3a 1 CaMOOILICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC
Hpe,[[MeTHLIC PpEe3yJIbTaThl OCBOCHUA KypCa ((OpFaHI/I‘leCKa}I XUMUA» OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O XUMUYECKOM COCTABIISIIONICH €CTeCTBEHHO-HAYUHON
KapTUHBI MUPA, POJU XUMHUHU B TIO3HAHWUU SIBICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOJMMOUN [UIsl pelIeHUs
MPAKTUYECKUX 3a/ad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOM CpEAE;



BJIAJICHUE CUCTEMOW XUMHMYECKHMX 3HAHUM, KOTOpPAass BKIIIOYAET: OCHOBOIIOJIArarouiue
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas u
COKpamiéHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHBIH 00BEM, YIICpOJHBIA  CKEJIET,
(GyHKIIMOHATBHAS TPYIA, PagUKal, W30MEpHs, W30MEpbl, TOMOJOTHYECKUN psill, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCIOPO M a30TCOAECPKAIINE COCTUHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUS OPraHUYECKUX
BemectB  A. M. ByrnepoBa, 3akOH COXpaHEHMs] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJII/IIIGCKI/Iﬁ S3bIK XMMMHH, MHpOBOSSpCH‘ICCKI/IC 3HaHWs, JICKAaIlUu€ B OCHOBC IIOHMMAHMUS
HpI/I‘-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬂBJIeHI/If/'I, (baKTOJIOI‘I/IquKI/Ie CBCIACHUA O CBOIZCTB&X,
COCTaBe, NOJy4YEeHUH U 0€30I1aCHOM HCIOJIb30BaHUM BaXKHEHUIINX OPraHUYECKUX BEILIECTB B OBITY
Y MPAKTUYECKOU JCSITETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISIBIISITh XapaKTePHbIC NMPU3HAKU MOHSATUN, YCTaHABIMBAThH
MX B3aUMOCBS3b, CIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS TPU OMUCAHUH COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTAHUYECKUX COCTUHECHU;

c(OpPMHUPOBAHHOCTh YMEHHI MCIOJIB30BaTh XMMHUYECKYIO CHUMBOJMKY JAJIsi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (OpMyST OPraHUYECKUX BEIIECTB
Y YpaBHEHHH XMMHYECKUX PEAKLIWN, U3rOTAaBIMBATh MOJEIIM MOJIEKYJ] OPraHWYECKHX BEIIECTB
JUISL WILTIOCTPALMN UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ YCTaHABJIMBATh NPUHAIIIC)KHOCTD U3YUCHHBIX OPraHUYCCKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINPENEIEHHOMY KIIACCy/TPYIIe COCIUHCHHUN
(YrmeBomopoapl, KHCIOPOJ W A30TCOJEpIKAIUE  COCAWHEHHS, BBICOKOMOJICKYIISIPHbIC
COCIMHEHMS), N1IaBaTh UM Ha3BaHUsA 10 cucrteMarndyeckoi HomeHkiatype (IUPAC), a Taxke
MIPUBOANTH TPUBHAJIBHBIC HA3BaHUS OTIEIBHBIX OPraHUYECKHUX BEIISCTB (ITHIICH, MPOIUJICH,
alleTUIICH, ATHJICHIJIMKOJb, TJIHIEPUH, (eHON, (GopManbAeru, areTaibIeru, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsh KUCJIOTA, CTEAPHHOBAS KHUCIIOTA, TIIOK03a, (hPYyKTO3a,
Kpaxmall, [eJUTI0JI03, TIIUIHH);

cOPMUPOBAHHOCTh YMEHHSI ONPENENATH BUAbl XUMHUYECKOW CBSI3M B OPraHUYeCcKHX
COoeIMHEHUsX (OIMHAPHBIE U KPATHBIE);

C(bOpMI/IpOBaHHOCTI) YMCHHA TIPUMCHATH ITOJIOKCHHA TCOPHUHU CTPOCHHA OPraHUYCCKHUX
BCIICCTB A. M. BYTJ'IepOBa JJIA 00BSCHEHHST 3aBUCHMOCTH CBOMCTB BCIICCTB OT HMX COCTaBa H
CTPOCHH:; 3aKOH COXpPAaHCHUA MACChl BCIICCTB,

cOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTaB, CTpOCHUE, (UIUYECKUE U
XMMHYECKHE CBOWMCTBA TUIMMYHBIX MPEICTaBUTENICH PA3TUYHbBIX KIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, STaH, JTWJICH, MPONWJIEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIerul, MypaBbUHAs U YKCYCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIi0lio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXJy HUMU YPAaBHEHUSIMU COOTBETCTBYIOLIMX XMMHMUYECKHX pPEaKIUi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

Cc(OPMHPOBAHHOCTh YMEHHSI XapaKT€PHU30BATh HCTOUYHUKU YIIIEBOJAOPOJHOTO  ChIPhS
(HedTh, MPUPOIHBIN Ta3, Yroib), CHOCOOBI MX MEPEepadOTKM M MPAKTHUYECKOE NPHUMEHEHHE
MIPOIYKTOB MepepaboTKH;

C(bOpMHpOBaHHOCTB yMeHHf/'I MNPpOBOAWUTH BBLIYUCICHUA 110 XHUMHUYCCKHUM YpPABHCHHUAM
(MaCCLI, OG’LéMa, KOJIMYCCTBA UCXOAHOT'O BCIICCTBA UJIN ITPOAYKTA PCAKIINU TTO U3BCCTHBIM MACCC,



00béMmy, KOJINYECTBY OJIHOTO u3 HCXOJHBIX BELIECTB
WM MPOJIYKTOB PEAKILIUN);

c(OpPMHUPOBAHHOCTh YMCHHI BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
[O3HAHHUS, HCIIOJb3YyEMbIX B XWMHUHU IIPU HW3YYEHUHU BEIIECTB M XUMUYECKUX SIBJICHUU
(mabmonenne, W3MEpEHHe, OKCIEPUMEHT, MOJICITHPOBAHNE), HCIOJIB30BATh CHCTEMHBIC
XUMHUYECKUE 3HAHUS ISl IPUHSATHUS PENICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBI3AHHBIX
C BEILIECTBAMH U UX IPUMEHEHHUEM;

c(OpPMHUPOBAHHOCTh YMEHHU COOJIONATh MPaBWIa TOJH30BAHUS XUMUYCCKOW MOCYIOU H
n1a00paTOPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHUiIa OOpPAIIECHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIIUSMH TIO BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUN IUTAHUPOBATH M BBIMOJHATH XUMHUUYECKHH HKCIIEPUMEHT
(TIpeBpallieHusi OpraHUYECKUX BEIIECTB MPH HArpeBaHHUM, TOJYYCHHE ITHIICHA M W3yYEHUE €ro
CBOMCTB, KAYECTBEHHBIE PEAKIIUU OPraHUIECKUX BEIIECTB, ACHATYpAIIHs OSIKOB MPU HATPEBAHUH,
IIBETHBIE PEAKITUU OCIKOB) B COOTBETCTBHUH C MPABUIIAMHU TEXHUKH O€30TTACHOCTH ITPU 00paIieHuu
C BEmIeCTBaMH M JAaOOPATOPHBIM OOOPYIOBAHHMEM, MPEACTABISTh PE3YJIbTAThl XUMHUUYECKOTO
JKCIIEpUMEHTa B (OpMeE 3alucHu YpaBHEHUW COOTBETCTBYIOIIUX pPEAKIUN U (POPMyIHpOBaATH
BBIBO/II HA OCHOBE ATHX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAJIM3MPOBATh XUMHUYECKYI0 HH(MOpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBA MaccoBOM HHpopmau, HTEepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHMH COOJIOJATh TpaBUjIa HKOJOTHYECKH I1eJ1ecO00pa3HOro
MOBEACHUA B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpY)Kalollel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3ACUCTBUS HA JKUBHIE OPTraHU3MBbI
ONpeeNéHHBIX OpPraHMYECKUX BeHIecTB, MoHMMas cmbica mokaszarens [IJIK, mosicHaTe Ha
pUMepax CrocoObl YMEHBIICHHS] U MPEIOTBPAICHHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YeJI0BEeKa;

JJIA o6yqa}oumxc;1 C OrpaHM4YC€HHBIMH BO3MOKXHOCTSAMHU 3J0POBbA: YMCHUC IPHUMCHITH
3HaHUsg 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHUA BEIIECTB U XUMUYCCKUX HBHCHHﬁ;

JUIS CIIETIBIX M CIIA00BHUAALINX 00yUYaloIUXCs: YMEHUE UCIIOJIb30BATh Pelibe(hHO -TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins st 3anucu XUMU4eckKux Gopmyi.

11 KJIACC

HpC,Z[MeTHLIC PE3YJIbTaTbl OCBOCHUS KypCa ((061_[[351 W HCOPraHUYCCKAsA XUMUA» OTPAKAIOT:

c(OPMHUPOBAHHOCTD MPEACTABICHUI: O XUMUYECKOM COCTaBIIAIONICH €CTECTBEHHO -HAYYHOM
KapTUHBI MUpA, POJIM XUMHH B MO3HAHUU SBJICHUN NMPHUPOJIBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMON [UIl pelIeHHUs



MPAKTUYECKUX 3a/7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMHMYECKHMX 3HAHUM, KOTOpAass BKIIOYAET: OCHOBOIIOJIArarouiue
MOHATHSA (XMMUYCCKHUN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O00BEM, BAJIEHTHOCTH, JJIEKTPOOTPUIATEIHHOCTh, CTEICHb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJICGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasi  peIIETKa, THUIIBI XWMHMYECKMX  PEaKLUHi, pacTBOpP,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJNEKTPOJUTHYECKAS JUCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKOHN PEeaKIuu, XUMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHSI SJEKTPOJIUTUUECKON
qucconranuu, nepuoandeckuii 3akon Jl. M. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUs DHEPIUU NMPU XUMHUYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I‘-IGCKI/Iﬁ SI3bIK XUMMHU, MI/Ip0B033peH‘~IGCKI/Ie 3HaHHuA, JICKaAIIIUE€ B OCHOBEC ITOHMMAHUA
HpI/I‘-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJ'IGHI/If/'I, (1)aKTOJ'IOFI/I‘-ICCKI/I€ CBCIACHUA O CBOfICTBaX,
COCTaBe, MOJIyUeHUH U O€30MaCHOM HCIOJIb30BAHWU BAXKHEUIIINX HEOPraHHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKK MOHSATUH, YCTaHABJIUBATD
X B3aUMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOIIHME MOHATHSA NMPHU ONMHCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPAILCHNN;

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ HCIIOJIB30BaTh XMMHWYCCKYHO CHUMBOJIMKY I COCTABJICHUA
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) wm TpuBHaigbHbIC Ha3BaHUS OTICIIBPHBIX HEOPTaHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HErami€Has W3BECTb, MUThEBas COJA, MUPUT U

Ipyrue);

c(OpMUPOBAHHOCTh YMEHUHN ONPENENATh BAJIEHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHA,
MeTaJinyeckasi, BOJOPOAHAS) B COCAUHEHHSX, TUIN KPUCTAITMYECKOM PEHIETKH KOHKPETHOIO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHMUIA;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJICKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBy K OMpeeNEHHOMY KJIacCy/TpyIie COeAMHEHUH (IIPOCThIE BELIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ PaCKpbBIBATb CMBICJI MEpUOANICCKOIro 3aKOHa II
W. MenpgeneeBa u ACMOHCTpHUPOBATL €ro CHUCTCMATU3UPYIOLIYIO, O6’LHCHI/ITCJ'II>HYIO u
MMPOTHOCTUYCCKYIO CI)YHKI_II/II/I;

chOpPMHUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE  AaTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 mepuonoB lleprogndeckoil cCUCTEMbI XUMUYECKUX 3J€MEHTOB /Jl.
. MenaeneeBa, UCIOAb3Ys MOHATHS «S-, P-, O-3J€KTPOHHBIE OpOHMTAINY, «IHEPreTHUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHMHUYECKUX OJIEMEHTOB M HX
COCMHEHUH IO IepuojaM M rpynnaMm llepuoamyeckoil CucTeMbl XUMUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XUMUUYECKHE CBOMCTBA
HEOPraHMYECKHUX BEIECTB PA3JIMYHBIX KIIACCOB, MOJATBEP)KIATh CYILIECTBOBAHUE I'€HETHYECKOMN
CBS3M MEXKJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YPaBHEHMHM COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIHii;



c(OPMHUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKUE PEAKIUH I10 PA3TUYHBIM
npu3HaKaM (YUCIy M COCTaBy pEarupyrouinux BEHIECTB, TEIIOBOMY d((eKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIMH, YIaCTHIO KaTaau3aropa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKIIMNA pa3IMUHBIX TUIIOB, ITOJHBIC U
COKpAIlEHHbIE YPAaBHEHUs peakUuii MOHHOIO OOMEHa, YUMThIBas YCJIOBHUS, NPU KOTOPBIX ITHU
peakuuu UAyT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOIHMTH PEAKIMH, HOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACIIO3HABATh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPIaHUYECKHUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PacCKpBIBaTh CYIIHOCTb OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxkiuii HoCpeICTBOM COCTaBIIEHHSI 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW pPEaKIu OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMEHIEHHMs] XHMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aercTBus (mpunuui Jle Ilarense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHUECKHE MTPOLIECCHI, JIekKAIIHE B OCHOBE
MIPOMBIIIJIEHHOTO TOJY4YE€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CHOpMHUPOBAHHOCTh
Mpe/cTaBiIeHU 00 OOMMX HAy4YHBIX MPUHLHUIAX M SKOJOTMYECKHX MPOoOIeMax XUMUYECKOTO
MIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHUH TPOBOJWTH BBIYUCICHUS C WCIOJB30BAaHUEM TOHSTHUS
«MaccoBasi JIOJISl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHONICHHH Ta30B IMPH XHUMHYECKHX
PEaKIHsIX, MACChI BEMIECTBA MIIM 00bEMA Ta30B 110 H3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE MITH
00BEMY OZTHOTO M3 YYACTBYIOIIUX B PEAKIIUM BEIIECTB, TEIUIOBOTO A deKTa peakiinu Ha OCHOBE
3aKOHOB COXPaHEHHsI MAaCChl BEIIECTB, MPEBPAIICHUS M COXPAHEHHS SHEPTHH;

chOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYION U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

C(bOpMI/IpOBaHHOCTI) YMCHPII;'I IUIAHUPOBATb KW BbIIIOJHATD XUMHAYCSCKUMN SKCIICPUMECHT
(paSJ'IO)KCHI/IC NnepokCcuia BOAOpOAAa B IPUCYTCTBHUU KaTaJlnu3aTopa, OIPCACICHUC CPCAbI
PacTBOPOB BCUICCTB € IIOMOHIIBIKO YHHUBEPCAJIBHOTO MHAUKATOPA, BJIUAHUC PA3JIMYHBIX (I)aKTOpOB
Ha CKOPOCTb XUMHWYECKON peakuuu, pCakiunu HMOHHOI'O O6M€Ha, Ka4CCTBCHHLIC pPCaKIMUMKU Ha
Cy.]'IL(baT-, Kap6OHaT- U XJIOPUA-aHUOHbI, HAa KaTHOH aMMOHHUSA, PCHICHUC SKCIICPUMCHTAJIbHBIX
3aJady no TeMaMm «MeTamaely u ((HeMeTaJ'IJ'IBI») B COOTBCTCTBHH C IIpaBUJIaMU TCXHHUKH
0e301acHOCTH IIpH 06paH_IeHI/II/I C BCIICCTBaAMU U J'Ia60paTOpHBIM 060py,[[0BaHI/IeM, npeaACTaBJIATb
pPE3yibTaThl XUMHUYCCKOI'O OSKCIICPUMCHTA B (bopMe 3allucCu ypaBHeHI/II\/’I COOTBCTCTBYROIIIUX
peaKHI/Iﬁ u (I)OpMy.]'II/IPOBaTB BBIBOJIbI Ha OCHOBC 3THUX PE3YyJIbTATOB;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKHU AHAJIM3UPOBATE XHUMUUYCCKYHO I/IH(i)OpMaLII/II-O,
MOJIy4a€Myro U3 pa3HbIX UCTOYHUKOB (CpCI[CTBa MacCcoBOM KOMMYHHUKaIUH, I/IHTepHeT n ,ZLPYFI/IX);

chOpPMUPOBAHHOCTh YMEHUHN COONIONATh TMpaBHIIA HKOJOTHUYECKH IeIeco00pa3Horo
MOBEACHUS B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOErO 370pPOBBS U
OKpYXarolleld MPUPOHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JIEHCTBUS HA KUBbIE OpPraHU3MBbI
oTpeIeNEHHBIX BEUIECTB, MOHUMAsT cMbIch mokazatens [1JIK, moscHATs Ha mpuMepax CroCOOBI
YMEHBIUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M UYE€I0BEKa;



JIIs OGy‘-IElIOIIII/IXCSI C OrpaHU4YC€HHBIMH BO3MOXHOCTSAMHU 3J0POBbSA: YMCHHUC MNPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HAaHUs BCIIECCTB U XUMHWYCCKHUX HBJ’IGHHﬁ;

JUTSL CIIETIBIX M CTA00BUAALIMX O0YYAIOUINXCS: YMEHHUE HCIIOJIb30BATh PENIbe(hYHO-TOUCHHYIO
cucreMmy oOo3HaueHui JI. bpaiins uist 3anucu XMMHUYECKUX (GopMyJL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHMe pa3zieJoB U KosinuectBo 4acoB
m/m TeM IporpaMMbl Bcero KonTtposbHble [IpakThyeckue

paboThI paboThI

PaspeJ1 1. TeopeTHyecKkre OCHOBBI OPraHU4eCcKON XUMHUU

1.1 IlpepmeT opraHuYecKou 3 0
xuMuu. Teopus cTpoeHus
OpraHUYEeCKUX COeJUHEHU I
A. M. bytzneposa

HToro no pasageny 3
Pa3sgen 2. YriieBoaopoasl

2.1 llpepenbHble 2 0
yI1€BOJ0pOAbl — aJKaHbl
2.2 HenpepenbHble 6 0

yrjieBoaopoAbl: aJIKEHDI,
dJIKaJJuE€HbI, aJIKUHBI

2.3 ApomaTtuyeckue 2 0
yI1€BOJ0PO /bl
2.4 TlpupoJHble UICTOYHHUKHU 3 1
yI/1€BOJ0pPOJI0OB U UX
nepepaboTka
HToro no pasaeny 13
Paspeu 3. Kuciopoacoaepikalye opraHu4ecKkue coeUHEeHUs
3.1 CnupTtsl ®eHon 3 0
3.2 Anbperuapl. Kap6oHoBbIE 7 0
KUCJIO0ThL. CJ10KHBIE 3QUPBI
3.3 YrsieBojhbl 3 1
HToro no pasaeny 13
Pasgen 4. A3oTcoaepaKauye opraHmyecKye coeJuHeHus
4.1 AMMHBI. AMMHOKHUCJ/IOTHL. 3 0
Besiku
Uroro no pasgeny 3
Paspeu1 5. BBICOKOMOJIEKYJ/ISIDHbIE COeJMHEHUS
5.1 Ilnactmaccel. Kayuyyku. 2 0
BoJsiokHa

WUTtoro no paszeny 2

0

0
1

JJIeKTPOHHBIE
(uudpossble)

)6pa3oBaTe/ibHbIE

pecypchl

HTT://RESH.EDU.RY/

HTT://RESH.EDU.RY/

HTT://RESH.EDU.RY/

HTT://RESH.EDU.RY/

HTT://RESH.EDU.RU/

HTT://RESH.RU/
HTT://RESH.RU/

HTT://RESH.RU/

HTT://RESH.RU/

HTT://RESH.RU/



Ne HaumMeHoBaHMe pa3ziesoB U KosinyectBo 4acoB JJIeKTPOHHBbIE

n/m TEM IIPOrpaMMbl Bcero KonTposbHbie [Ipaktudeckue (UHPpOBEIE)

paGoThI paGoTbl ~ 0pasoBaTesbHbIE
pecypchl

OBLIEE KOJIMYECTBO YACOB 34 2 2

[10 [IPOTPAMME

11 KUIACC

Ne HaumeHoBaHue pa3zaesoBu  KosiMmyecTBO 4acoB JsekTpoHHbIe (UPOBbIE)
n/n TEeM IPOTPaMMbl o6pa3oBaTesIbHbIE PECYPChI

Bcero KonTtposibHble [IpakTuyeckue
paboThI paboThI

Pa3gen 1. TeopeTnyeckre 0OCHOBbI XUMUH

1.1 CtpoeHHe aTOMOB. 3 0 0 HTT://RESH.RU/
[leproryecKkuil 3aKOH U
[leppoanyeckas cucrema
XUMHUYECKUX 3JieMeHTOB /l. U.

MeHpesieeBa

1.2 CtpoeHue BelllecTBa. 4 0 0 HTT://RESH.RU/
MHoroo6pasue BellecTB

1.3 XuMuyeckue peakuuu 6 1 1 HTT://RESH.RU/

HToro no pasaeny 13

Pa3gen 2. Heopranuyeckasa Xumms

2.1 MeTasibl 6 0 1 HTT://RESH.RU/

2.2 HemeTtanbl 9 1 1 HTT://RESH.RU/

2.3 CBs3b HEOPTAaHUYECKUX U 2 0 0 HTT://RESH.RU/
OpraHuYeCcKUX BellecTB

HToro no pasaeny 17

Pa3zaen 3. XuMus 4 )KU3Hb

3.1 XuMus ¥ KU3Hb 4 0 0 HTT://RESH.RU/

HToro no pasaeny 4

OBILIEE KOJIMYECTBO YACOB 34 2 3

[10 [TPOTPAMME

IOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosimuecTBO 4yacoB Jarta J/IeKTpOHHbIE
n/m Bcero KoHnTposibHble [IpakTrdeckue A3YI€HHUA uudposble
pa6oTbI pa6oThI obpasoBaTesIbHbIE
pecypchl
1 Bgoauwii UTB.Ilpeagmer 1 0 0

OpraHUYeCKOW XHUMMUHU,
eé BOSBHUKHOBEHMUE,
pa3BUTHE U 3HAUYEHHE



10

11

Tema ypoka

Bcero KoutposbHble [IpakTuyeckue U3y1€HUA

Teopusa ctpoenus 1
OpraHUYecKux

coefuHEeHUH A. M.
ByTsepoBa, eé

OCHOBHBbI€ MOJIOXKEHUS

[IpencraBieHue o 1
K1accupUuKaLum
OpraHUYeCcKHUX BelleCTB.
HomeHnkaTypa
(cucrtematuyeckas) u
TPUBHUAJIbHbIE

Ha3BaHUA

OpraHuYeCcKUX BellecTB

AJKaHBI: cOCTaB U 1
CTpPOEHME,
rOMOJIOTUYECKUU PAL,

MeTaH ¥ 3TaH — 1
NpoCcTerIIre
npejCcTaBUTENHU

aJIKaHOB

AJIKeHBI: cOCTaB U 1
CTpPO€eHUe, CBOMCTBA

JTUJIEH U NIPOINUJIEH — 1
npocTerIre
npeACTaBUTENHN

aJIKEHOB

[IpakTHyeckas pabota 1
Ne 1. «[lonyyenue

3THUJIeHa U U3y4yeHUue

ero ceorctB» UTh

AnkagueHnnl. byraguen- 1
1,3 1 MeTuUN0yTaUEH-

1,3. [lonyyeHue
CHUHTETHYECKOTO

KayudyKa U pe3uHbl

AJIKMHBI: COCTaB U 1
0COOEHHOCTH CTPOEHHUS,
roMOJIOTHYEeCKUH psf,.
AueTtusieH —

NPOCTENIIHMN
npeJCTaBUTEb

AJIKMHOB

Brruucienud mno 1
yPaBHEHUIO
XUMUYECKOU peaKkuu

KousimuectBO Yacos

paboThl

0

paboThl

0

JlaTa

JJIeKTPOHHBbIE
nruppoBbIe
o6pasoBaTesIbHbIE

pecypchl



Ne Tema ypoka KosinyectBo 4acos Jara JJIeKTPOHHBbIE

n/m Bcero KouTposbHele [IpakTuyeckue U3y91€HHA 1udpoBbIe
paGoThI paGoThI obpasoBaTeJsIbHbIE
pecypchl
12 ApeHbl: 6€H30J U 1 0 0
TOJIyO0J1. TOKCUYHOCTb
apeHoB
13 Tenernyeckasa cBA3b 1 0 0
yIJIeBOJOPO/IOB,

MNPpUHAAJIEKAIIUX K
pa3/IM9HbIM KJlaCCaM

14 IlpupopHble UCTOYHUKU 1 0 0
yIJIEBOJOPOJOB:
NPUPOJHBIM ra3 v
NONyTHble HePTSAHbIE
raspl, HepTb U
NPOAYKTEI eé
nepepaboTKU

15 TIlpuposaHble UCTOUHUKU 1 0 0
yIJ1€BOJ0pPO/I0OB:
IPUPOHBIN ra3 u
NONyTHble HEPTSHbIE
rasbl, HepThb U
MPOAYKTEI eé

nepepaboTKHU

16 KoHTposbHas paboTa 1 1 0
10 paszeny
«YrJ1eBOA0OPOAbI»

17 IlpepenbHble 1 0 0

OZTHOQTOMHbIE CITUPThI:
METaHOJI U 3TAHOJI.
BopopoaHas cBs3b

18 MHoroaToMHbIe 1 0 0
CIUPTHI:
3TUJIEHTJIMKOJIb U
TJIMLEPUH

19 ®eHous: cTpoeHUE 1 0 0

MOJIEKYJIbI, PU3UYECKHe
Y XUMHUYEeCKHe
CBOWCTBA, MIPUMEHEHHE

20 Anbaervujbl: 1 0 0
dbopMasnbaerua u
areTaabaerus. AleToH

21 OaHOOCHOBHBbIE 1 0 0
npejeabHble
KapOOHOBbIE KUCJIOTHI:
MypaBbHHas U YKCyCHas

22 TlpakTuyeckas paboTa 1 0 1
Ne 2. «CBoHcTBa



Ne Tema ypoka KosinyectBo 4acos Jara JJIeKTPOHHBbIE

n/m Bcero KouTposbHele [IpakTuyeckue U3y91€HHA 1udpoBbIe
paGoThI paGoThI obpasoBaTeJsIbHbIE
pecypchl
pacTBOpa YKCyCHOU

Kuciaotel» UTH

23 CreapuHOBad U 1 0 0
0JIEMHOBAs KUCJIOTHI,
KaK MpeJCTaBUTENN
BbICLIMX KapOOHOBBIX
KUCJIOT

24 MbLia Kak coy Beiciux 1 0 0
KapOOHOBBIX KMCJIOT, UX
MoIolllee AelCTBUE

25 CuoxHble 3QUpbI Kak 1 0 0
NPOU3BO/JIHbIE
Kap6OHOBBIX KMCJIOT.
['MApOoJIU3 CIIOXKHBIX
aduposB
26 Xupsl: ruzposus, 1 0 0
NpUMeHEeHHE,
6roJI0ThYecKast poJb
KUPOB
27 YriaeBojpbl: COCTaB, 1 0 0
KJaaccubuKanus.
BaxkHeHmue
npejCTaBUTEJIH:
IJII0K03a, PPyKTO3a,
caxaposa

28 KpaxmaJs v nesiroio3a 1 0 0
KaK IpUpOJHbIE
H0JINMEePBI

29 KoHTpoJsibHasg paboTa 1 1 0
10 pasjeny
«Kucnopogconepxauje
OopraHu4eckKue
coeJUHEHHUSI»

30 AMUHBI: METHUJIAMUH U 1 0 0
AQHUJIUH

31 AMMHHOKHCJOTHI KaKk 1 0 0
amdoTepHbie
OpraHu4ecKue
COeJIMHEHUS, UX
OGHOJIOTHYECKOE
3HadeHMe. [lenTuabl

32 besnku Kak npUpoJHbie 1 0 0
BbICOKOMOJIEKYJISIpDHbIE
coeJUHEHHUS



Ne Tema ypoka KosinyectBo 4acos Jara JJIeKTPOHHBbIE

n/m Bcero KouTposbHele [IpakTuyeckue U3y91€HHA 1udpoBbIe
paGoThI paGoThI obpasoBaTeJsIbHbIE
pecypchl
33 OcHOBHbIE NOHATHUA 1 0 0
XUMUHU
BbICOKOMOJIEKYJISIPHBIX
CoeJMHEeHN M
34 OcHOBHbIE METO/bI 1 0 0
CUHTe3a
BbICOKOMOJIEKYJITPHBIX
CoeJUHEHUH.
[InacTMacchl, Kay4yky,
BOJIOKHA
OBLIEE KOJIMYECTBO 34 2 2

YACOB I10 [TPOI'PAMME

11 KJIACC
Ne Tema ypoka KoJsinyecTBO yacoB Jarta J/IeKTpOHHbIE
n/m Bcero KoHTposibHble [IpakTudeckue U3y1€HHA uudposble
pa6oThI pa6oThI 00pa3oBaTesIbHbIE
pecypchl
1 BBogHbIH 1 0 0
UTB.XuMuyeckuit
3JIeMeHT. ATOM.
JJIeKTpOHHas
KOHQUTrypanus aToMOB
2 Illepuoauyeckuil 3aKOH U 1 0 0
[leproauyeckas cucrema
XUMUYECKUX 3JIeMeHTOB /.
H. MeHesnieeBa, UX CBSI3b C
COBpEMEHHOW TeOpUeEH
CTPOEHUS aTOMOB
3 3aKOHOMEPHOCTHU 1 0 0

H3MeHEHUS CBOUCTB
XUMHWYECKHUX 3JIEMEHTOB U
WX COeJUHEHUH IO
rpynnam u nepruoam.
3HayeHHe



10

Tema ypoka

NepUuoUYEeCKOro 3aKOHa U
CUCTEMBbI XUMHUYECKUX
aseMmeHTOB /I.H.
MenzeneeBa B pa3BUTHUU
HayKHU

CTpoeHue BellecTBa.
XumMuyeckasl cBs3b, eé
BU/IbI; MEXaHU3MBI
06pa3oBaHuUs
KOBaJIEHTHOH CBAI3M.
BozopoHas cBA3b

BajleHTHOCTB.
JJIEKTPOOTPHULATENIBHOCTb.
CTeneHb OKUCJIEHHUS.
BeliecTBa M0OJIEKYIIPHOTO
Y HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHsITHE O UCTIEPCHBIX
cucteMmax. UCTUHHBIE U
KOJIJIOU/JHble PaCTBOPBL.
MaccoBas 014 BellecTBa
B pacTBoOpe

Knaccudukanuga u
HOMEHKJIaTypa
HeOopraHu4yecKux
COeIMHEHUH.
['eHeTHUecKas CBSI3b
HeopraHU4YecKHX BelleCTB,
pa3JIMYHbIX KJIaCCOB

Knaccudukanus
XUMUYECKUX peaKkuil B
HeOpraHu4eckou u
OpTraHUYECKOU XUMUM.
3aKOH COXpaHEHH s MacChl
BellleCTB; 3aKOH
COXpaHeHHs U
npeBpalleHus SHepTUU
IPU XUMUYECKUX peaKIUsIx

CKOpPOCTb peaKIuu.
O6paTuMbIe peaKIHH.
XuMHUecKoe paBHOBeCHE

[IpakTHyeckas pabota N2
1. «BiivsiHMe pas/inyHbIX
baKTOpOB Ha CKOPOCTh

KousimuectBO 4Yacos

Bcero KontposbHble [IpakTryeckue U3y1€HUA

paboThl
1 0
1 0
1 0
1 0
1 0
1 0
1 0

paboThl

JlaTa

JJIEKTPOHHBbIE
nuppoBbIe
06pa3oBaTebHbIE

pecypchl



Ne Tema ypoka KosinyectBo 4acos Jara JJIEKTPOHHBbIE

n/m Bcero KontposbHble [IpakTryeckue U3y1€HUA n1dpoBbIe
paGoThI paGoThI 06pa3oBaTe/IbHbI¢
pecypchl
XUMHUYECKOU peaKkuu»
UTB
11 JnexTposnTUYECKaA 1 0 0

aucconranyd. [lousaTue o
BOJIOPOJHOM IIOKa3aTeJie
(pH) pacTBopa. Peakuuu
MOHHOTO 0O6MeHa.
['MaposIn3 opraHu4ecKux u
HeOpraHUYeCcKHX BellecTB

12 OxuciauTtenbHO- 1 0 0
BOCCTaHOBUTEJIbHbIE
peakuuu. [loHsATHE 06
3JIEKTPOJIM3€e PaACIJIaBOB U
pacTBOPOB coJiei

13 KoHTposibHas paboTa no 1 1 0
pasgeny «TeopeTuyeckue
OCHOBBI XUMHUU»

14 MeTasibl, UX noJgokeHue B 1 0 0
[leprognyeckou cucreme
XUMUWYECKUX 3/1eMeHTOB /l.
H. MenpeneeBa u
0COOEHHOCTH CTPOEHUS
aToMoB. Ob1IHue
dusnyeckre CBOMCTBA
MeTaJlJIOB

15 CmaBbl METaJLJIOB. 1 0 0
JIEKTPOXUMUYECKUN PAL,
Hanps>KeHUH MeTaJlJIoB

16 XuMHYeCcKHe CBOMCTBaA 1 0 0
Ba)KHEHIINX MEeTaJlJIOB
(HaTpHU#, Ka/UH, KaJbLUH,
MarHui, aJllOMUHUN) U UX
coeIMHEHUH

17 XuMuuyecKHe CBOMCTBA 1 0 0
XpoMa, MeJIu Y UX
coeMHEHU

18 XuMHUUYecKHe CBOUCTBA 1 0 0
LIMHKAa, JKeJjie3a U UX
coeMHEHU

19 IlpakTuyeckast pabota No 1 0 1
2. "PemieHue
3KCIepUMeHTabHbIX
3a/a4 1o TeMe
«MeTannb»" UTH



Ne Tema ypoka KosinyectBo 4acos Jara JJIEKTPOHHBbIE

n/m Bcero KonTposibHele [IpakTudeckue H3y9€HUA 1 ¢poBbIe
paGoThI paGoThI 00pa3oBaTe/IbHBbIE
pecypchl
20 Hewmetamibl, Ux 1 0 0

NI0JIOXKEHHE B
[leproauyeckoy cucreme
XHUMUYECKUX 3J1eMeHTOB /l.
H. MeHngeneeBa u
0COGEHHOCTH CTPOEHHUS
aTOMOB

21 ®dusuyeckue CBOMCTBA 1 0 0
HeMeTaJlJI0B. AJLJIOTponus
HeMeTaJ/lJIOB (Ha mpuMepe
KHCJI0po/a, cepbl, docdopa
U yrJjiepo/a)

22 XuMHYecKHe CBOMCTBa 1 0 0
raJloreHoB, Cepbl U UX
coeJUHEHU U

23 XuMHYecKHe CBOMCTBa 1 0 0
azoTa, pocdopa u ux
coeUHEHU U

24 XuMH4YecKUe CBOMCTBa 1 0 0
yrJjiepojia, KpeMHUS U UX
coeUHEHU U

25 I[lpuMeHeHME BaXKHEUILIMX 1 0 0
HEMETAaJIJIOB U UX
coeIMHEHU

26 006061IeHHE U 1 0 0
chcTeMaTH3alus 3HaHUH
1o TeMe «HeMmeTasabI».
BreruuciieHus 1o
ypPaBHEHUAM XUMHUYECKUX
peakuui u
TePpMOXUMUYECKHE
pacyéThl

27 llpakTuyeckasi pabora Ne 1 0 1
3. «Pelienue
3KCIIepHUMeHTabHbIX
3a/1a4 1o TeMe
"HemeTasnbl"» UTB.

28 KonTpoJsibHasg paboTa 1o 1 1 0
TeMaM «MeTaJlJIbI» U
«HeMmeTanibi»

29 Heopranuueckue u 1 0 0

OpraHU4eCKHe KHCJIOThI.
HGOpFaHI/I‘{eCKI/Ie H
OpraHN4eCKre OCHOBaHHUA



Ne Tema ypoka KosinyectBo 4acos Jara JJIEKTPOHHBbIE

n/m Bcero KontposbHble [IpakTryeckue U3y1€HUA n1dpoBbIe
paGoThI paGoThI 06pa3oBaTe/IbHbIE
pecypchl
30 AmdoTepHbIe 1 0 0
HeopraHuveckue 1
OpraHUYecKHue
COeIMHEHUS.

['eHeTH4Yeckad cBA3b
HeopraHUYeCKuXx U
OpraHM4YeCKHUX BellecTB

31 PoJb XWMUH B 1 0 0
obecrie4eHuH
3KOJIOTUYECKOMH,
3HepPreTU4ecKou u
MHILEeBOH 6e30MaCHOCTH,
Pa3BUTHUU MeIULIUHbI

32 IlpeacraBsieHus 06 o6mux 1 0 0
Hay4YHbIX TPUHLIMITIAX
IPOMBILIJIEHHOTO
NOJIy4YeHUs BaXKHEHLIHUX
BellleCTB

33 YesioBek B Mupe BewlecTB U 1 0 0
MaTeprasoB

34 XuMud 4 3,0pOBbe 1 0 1
YyeJIOBEKaA

OBIIEE KOJIMYECTBO YACOB 34 2 3
[10 [TIPOT'PAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
MMPOIIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUTSA YYUEHUKA

METOANUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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