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IHHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma Mo 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 00pa30BaTeIbHOMN IPOTrPaMMBbl
cpenero  obmero  oOpazoBammst  (POIlI  COO), mnpencrabieHHbix B DeaepanbHOM
rocyfgapcTBeHHOM oOpazoBatenbHoM crangapre COO, ¢ yuérom Konmenmuu mnpernogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickort deneparmm,
peann3yoIMX 0OCHOBHBIE 00pa30BaTebHbIE IPOTPAMMEI, U OCHOBHBIX MMOJIOKeHHH «CTparerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuoxa no 2025 ronxa» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/IOB K pa3pabOTKe MPOrpaMMBbI 10 XUMUH, K OTIPEICTICHUIO 001l CTpaTeTrun
oOyueHus, BOCHUTAHUS U Pa3BUTUS OOy4aIOLIUXCs CPEACTBAMHM y4EOHOIO MpeaMeTa «XUMUs»
st 10—11 ximaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOoHIEeNTyalbHbIe mojioxkenns T'OC COO o
B3aMOOOYCIIOBJICHHOCTH TI€JICH, COJIEPIKaHMSs, PE3yabTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
IMOATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHMe, TOJy4aeMOe€ BBITYCKHMKaMH  0011eo0pa3oBaTesIbHOM
OpraHu3alluy, SIBISETCS HEOThEMJIEMOH YacThio HX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIOIINM STallOM peaju3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX [IETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOJIBL, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YeloBEKa, a
TaK)Ke 9KOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peamusyercs xumuueckoe oOpa3oBaHuE OOydYaOIIMXCS HA YPOBHE CpeIHEro oO0Iero
o0Opa3oBaHus cpeACTBAMU y4eOHOTO mpeaMeTa «XUMHUs», CoAep:KaHue U OCTPOEHUE KOTOPOTO
OTpeJieNieHbl B MPOrpaMMe MO XUMHHM C Y4ETOM cheruduKd HAyKd XUMHH, €€ 3HAa4YeHHS B
MO3HAHUU MPUPOJBI U B MaTepUalbHON >KU3HMU OOIIECTBA, a TakkKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccutickoii deaepanum.

XUMHUS Kak 3JIEMEHT CUCTEMBI €CTECTBECHHBIX HayK urpact 0006}/}0 poOJib B COBpeMeHHOfI
OUBUIM3allUH, B CO3JaHHNHN HOBOH 0a3bl MaTCpI/IaJIbHOﬁ KYJIBTYPBI. Ona BHOCHUT CBOM BKJIaJd B
q)OpMI/IpOBaHI/IC pallOHAJIbHOI'O HAYYHOI'O MBIIIJICHUSA, B CO3JdHUEC LCJIOCTHOTO MPCACTABIICHUA
00 OKpYyXKXaromeM MUPE KaK O CAUHCTBC IIPUPOJAbI U YCIIOBCKA, KOTOPOC @opMpreTCH B XMMHH Ha
OCHOBC NIOHUMAHHA BCIICCTBCHHOI'O COCTAaBa OKPYXKAOLICTO MHPA, OCO3HAHUS B3aNUMOCBS3U
MCKAY CTPOCHUECM BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTSIMHU MMPUMCHCHUS.

TecHO B3aMMOICHCTBYSI C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS CTalla HEOThEMIIEMOM
YacThI0 MHUPOBOW KYJIBTYpbI, HEOOXOJAUMBIM YCIOBHEM YCIICIIHOTO TpyJa U KH3HH KaKIOTO
yreHa oOmecTBa. COBpeMEHHass XMMHUS KaK HayKa CO3WJATelIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HalpaBlieHa Ha pelIeHHe TJIOOATBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS
YEJI0BEUECTBA — CHIPhEBOM, SHEPIETHYCCKOM, MUIIEBOH, IKOJIOTHUECKON OE30MTaCHOCTH U OXPaHbI
3JI0POBBSL.

B coorBercTBMM C OOMMMH HENsIMU WU MPUHLUUIAMU CpelHero oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIld ypOBEHb U3YYEHUS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJIrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOUEHHUS B KHU3Hb COIUYMA,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBSI3aHHBIX HEIIOCPEIACTBEHHO C XUMUEH.

CocraBisomMMHy npeaMera « XUMUs sIBISIFOTCS 0a30Bble Kypehl — «OpraHuyecKkas XuMus»
1 «OO011ast 1 HeoOpraHu4ecKast XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHSI KOTOPBIX SIBJISIOTCS
OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUW N0 HEOPraHMYECKOW XUMHUH (C BKIIFOYCHNEM 3HAHUN U3
oOmielt XUMHH) U OpraHndeckoi xumun. PopMupoBaHHe TaHHON CUCTEMbI 3HAHUI IPU U3YUIECHUH
npeaMeTa 00eceynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3Hs BELIECTB HA OCHOBE
OOIIMX MOHSTUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepxkanusi KypcoB — «Opranndeckas xumusi» U «OO0IIas 1 HeopraHuIecKas
XUMHS» cHOpMUpOBaHA B MPOTpaMMeE MO XMMHUU HAa OCHOBE CHCTEMHOIO IMOJX0Ja K M3YYEHHUIO
yu4ebOHOro Mmarepuana U OOyCIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
OTpEEeNEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHU BEIIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUYECKON TEOPHHM CTPOEHUS OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHUM BEILECTB.
CBeneHuss 00 u3ydaeMbIX B Kypce BELIECTBaxX JAIOTCSA B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CIIOHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUN. B Kypce opraHnyeckoil XUMHUH IMOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIEro oOpa30BaHUS IE€PBOHAYAIbHBIE
MIPEJICTaBICHUS] O XUMUYECKOW CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHUMOCTH
CBONCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKOMN PEAKIINH.

[Tox HOBBIM yIJIOM 3peHHs B IpeaMere «XuUMus» 0a30BOTO YpOBHS paccMaTpUBAECTCS
W3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHHs TCOPETHYCCKHHA MaTepuanl u
(haxTOJIOrMYECKHUEe CBEJICHHUS O BEUISCTBAX W XMMHYECKOHN peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0rmast ¥ HEOpraHWYeCKass XUMUD» 00YyUJaIOMUMCS TIPEOCTABIISACTCS BO3MOXKHOCTh OCO3HATh
3HAYCHUE TEPUOJMYSCKOr0 3aKOHA C OOIIETCOPETUYCCKMX W METOJIOJIOTHYSCKUX ITO3HIINH,
IyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
O0OBSCHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaXXHEWINMX BEIIECTBAaX, UX COCTaBE, CTPOCHUHU, CBOWCTBAX M
MIPUMEHEHHH, a TAK)KE O XUMUYCCKUX PEAKIUAX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX IMPOTCKaHUS
nornonHsieTcss B kypcax 10 w11  kiaccoB 3ieMeHTaMHM  COAEp)KaHUS, HUMEIOLIUMHA
KyJIbTYpOJOTHYECKUA W TIPUKJIAJAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT 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 MPHUIIOKEHUNH XUMHUH, TIOMOTAIOT BBIMTYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIMIO U MPUMEHATHh €€ /I MOIMOJIHEHUS 3HAHUMN, pelieHus
MHTEJUJIEKTYaJbHBIX U DKCIIEPUMEHTAIBbHBIX HCCIIEI0OBATENbCKUX 3a7ad. B 1enoM conepkanue
yueOHOro npeamera «XUMHUs TaHHOTO YPOBHS M3Y4YEHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUSI (PUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUUYECKOTO M OPraHMYecKoro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TTO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKTaMU U TEOPETUUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MPOOJeM, a Takxke MmpodiieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B rnutane penieHust 3aja4 BOCIUTAHUS, PA3BUTHS U COLIMATIM3AIIMN 00YYaIOIIMXCsl IPUHATHIE
IIPOrpaMMONl MO XUMHUHM NOJIXOAbl K OIPENEICHHUIO COJEPKAaHUS W IOCTPOEHHUS INpeaMeETa
IpeaycMaTpuBaOT (OPMHUPOBAHUE YHUBEPCAIbHBIX YYeOHBIX NeHcTBUHM, MMeUuMX 06a3oBoe
3HAYeHUE [UI Pa3IMYHBIX BUAOB JIEATEIBHOCTH: pELICHUs MpoOsieM, TOUCKa, aHaiu3a Hu



o0pabotku wuH(pOpManMK, HEOOXOAMMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHYECKON U
MCCIIEI0BATENILCKOM NEeSITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XHUMHH.

B mpaxTuke npenoaBaHus XMMHH Kak Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHusl, Tak U
Ha YpOBHE cpeJiHero o011ero o0pa3zoBaHus, IPU ONPEACIEHUH COAEPKATEIBHON XapaKTePUCTUKH
Lened W3ydeHHs IMpeJMeTa HalpaBlI€HUEM NEPBOCTENEHHONW 3HAYUMOCTH TPAJUIIMOHHO
npu3Haércss (HOPMUPOBAHHE OCHOB XMMHYECKOW HAyKd Kak 0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON IeATEIbHOCTH YEJIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIMYECKOW TOYKHM 3pEHMs] TaKOM MOJXOJ K OIpENESICHUIO LeJeil n3yuyeHus
IpeMeTa SBJISETCS BIIOJIHE OIPaBIaHHBIM.

CornacHo I[aHHOI\/'I TOYKE 3PCHUS TJIaBHBIMH LCIIIMHU HU3Y4YCHUS MPEAMCTA «XuUMHUsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBHIAIOTCS:

(dhopMupOBaHUE CUCTEMBl XMMHUUYECKHX 3HAHUN KaK Ba)KHEWIEH COCTaBJISIONIEH €CTeCTBEHHO-
Hay4YHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOYEBBIC TMOHATUS, (yHIaMEHTAIbHbBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOEHUE U IIOHUMAHHE CYIITHOCTHU JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHUEH WX pa3BUTHUS U
CTaHOBJICHUS,

dbopMupoBaHNE W pPa3BUTHE NPEACTABICHWA O HAYYHBIX METOJaX TO3HAHUSA BEIISECTB U
XUMUYECKUX PEeaKINil, HEOOXOTUMBIX I NMPUOOPETEHUST YMEHHN OPUEHTUPOBATHCS B MHPE
BEIIIECTB U XUMHUYECKHUX SBJIICHUM, UMEIOIIUX MECTO B IPUPOJIC, B IPAKTUICCKOMN U MTOBCETHEBHON
JKU3HU,

pa3BUTHE YMEHHH W CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOMIOJIEHHEM M OOBSCHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs C BEIIECTBAMMU.

Hapsiny ¢ aTuM, coaeprkaTelibHas XapaKTepUCTHKA IeJIed W 3aJa4 W3YUeHHUs MpeMeTa B
MPOrpaMMe 10 XMMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMHU IPUOPUTETAMH B
cucTemMe cpeaHero oomero oopasopanusi. CeroaHs B MPENolaBaHM XUMHUH B OOJIBIIICH CTETICHU
oTIa€TCs MPEOYTEHUE IPAKTHYSCKON KOMIIOHEHTE COJICpyKaHUs 00yUEHUs, OPUEHTUPOBAHHOM
Ha IOJTOTOBKY BBIMYCKHHKA OO0IIE0Opa30oBaTeIbHOM OpPraHu3alyy, BJIQJICIONIEro He Ha0opoM
3HaHHH, a (DYHKIMOHAJIBHON TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH aKTUBHOTO
MOJIyYCHUS 3HAHUW U MIPUMEHEHUS MX B PEaIbHOM )KM3HU JIJIS PEIICHHSI MPAKTHYSCKUX 3a/1ad.

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

azarnTanus o6yqa10umxc;1 K YCJIOBUAM IMHAMUWYHO PA3BUBAIOUICTOCS MUPA, q)OpMI/IpOBaHI/IC
HUHTCJUICKTYAJIbHO pa3BHTOﬁ JINYHOCTHU, TOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHHUYCCTBY,
CaMOCTOATCIIbHOMY IPUHATHUO TI'PAaMOTHBIX pe].].[eHHfI B KOHKPCTHBIX KHU3HCHHBIX CUTYAlLlUAX,
CBsA3aHHBIX C BCHICCTBAMU U UX IPUMCHCHHUCM ;

dbopMupoBaHre y OOydYalOIIMXCA KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIU),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPpoOIieM,
MOUCKa, aHanmM3a W 00paboTku HHPOpMALUK, HEOOXOMUMBIX [UIsi TPHOOPETEHHUS OIbITa
NEeSITEeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLEHKH C
MO3UIUI IKOJIOTUYECKON 06€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEIY;

Pa3BUTUC TMO3HABATCIIbHBIX UHTCPCCOB, UHTCIUICKTYAJIbHBIX WU TBOPYCCKUX CIIOCOOHOCTEH
O6y‘IElIOH_II/IXC$IZ CIIOCOOHOCTH CaMOCTOSITEIHHO ano6peTaTL HOBBIC 3HaHHUA II0 XUMHH B
COOTBECTCTBHUH C ) KM3HCHHBIMU HOTpe6HOCTHMH, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(I)OpMaI_II/IOHHBIe



TEXHOJIOTUH JUTS TIOMCKA M aHAIM3a y4eOHOH M HayYHO-MOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKaHUS;

(opMupoBaHHE U pa3BUTHE Y O0YUYAIOIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HAOII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPY IIJIAHUPOBAHUM U ITPOBEACHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAHUE Y 00yUaromuxcsl yoe:k 1IEHHOCTH B T'YMaHUCTUYECKOM HAIPaBJI€HHOCTH XUMUH,
e€ BaXXHOW pOJIM B PELIEHUM TJI00AJbHBIX MPOOJIEM PalMOHAIBLHOTO IPUPOJIONOIb30BaAHUS,
IIOIIOJIHEHHST DHEPreTUYECKUX PECYpCOB M COXPAHEHHs NPUPOJHOTIO PABHOBECHs, OCO3HAHMS
HE00X0IMMOCTH OEpeKHOr0 OTHOIIEHHUS K IPUPOJIE U CBOEMY 310POBbIO, a TaKXKe PUOOpETeHUs
OIIBITA UCITIOJIB30BAHUS MOJYYCHHBIX 3HAHUW JUIS IPUHATHS TPAMOTHBIX PEIICHUN B CUTyalUsiX,
CBSA3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yueOnoM mutane cpemnero o0rmiero oOpa3oBaHUsl TpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOIUT B COCTaB HpeIIMeTHOfI oOnactu «ECTCCTBGHHO-H&Y‘IHBIG 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 kitacce
— 34 gaca (1 gac B Hezemio).

OIBHY «HCTUTYT cTpaTernm passutus obpasoBaHna»

COJEPKAHUE OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA
Teopernyeckue 0CHOBbI OPraHUYECKON XUMHU

[Ipenmer opranuyeckoil XuMuu: €€ BO3HHMKHOBEHHE, pa3BUTHE U  3HAYCHHUE
B IOJIyYEHUH HOBBIX BEILIECTB M MaTepHalioB. TeOpHus CTPOCHUS OPraHMYECKUX COCAMHEHUN A.
M. bytnepoBa, €€ ocHOBHble NOJOXKeHUS. CTPyKTypHBIE (OPMYJIbl OPraHUYECKUX BEIIECTB.
I'omomnorust, u3omepusi. XuMHUeckas CBSI3b B OPraHUYECKUX COCAMHEHUSIX — OJUHApPHBIC U
KpaTHbBIE CBS3H.

HpeI[CTaBHeHI/Ie (¢} KJ'IaCCI/I(l)I/IKaI_[I/II/I OPra’Hn4CcCKux BCHICCTB. HOMGHKJIaTypa OPraHu4YCCKuXx
CO@I[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaH) N TPUBHUAJIbHBIC HA3BAHUA BaKHEHIITNX HpeHCTaBHTeHCﬁ KJIaCCOB
OPraHu4YCCKuX BCIICCTB.

OKCHEepUMEHTAIbHBIC METOJbl M3YYCHUS BEIISCTB M WX MPEBPAIICHUN: 03HAKOMJICHHE C
O6p213].[aMI/I OpPraHN4YeCKUX BCHICCTB U MAaTCpHaJIaMU HAa HX OCHOBEC, MOACIIMPOBAHHUEC MOJICKYII
OpraHu4e€CKuXx BCIICCTB, Ha6J'II-OI[eHI/Ie U OInruCaHue MACMOHCTPAOHUOHHBIX  OIIBITOB IIO
MMPEBpPAlICHUIO OPraHNYCCKUX BCIICCTB IIPHU HAIrpEBAHUUN (HJ'IaBJ'IeHI/Ie, 06y1"J'II/IBaHI/Ie 151 FOpeHI/Ie).

Yraesoaopoasl

AIKaHBI: cOCTaB H CTPOCHUC, T OMOJIOTUYECKHUI pAA. MeTan u 3TaH — HpOCTCf/'ILHHe
NMpEACTAaBUTCIIN AJIKAHOB! (1)I/I3I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKLII/II/I 3aMCIICHUA U FOpCHI/IH),
HaxO0XKJACHUC B IPUPOAC, MOJTYUCHUC U IIPUMCHCHHUC.



AJNKeHBI: COCTaB U CTPOEHHUE, TOMOJIOIMYECKUN psii. DTUIIEH U MPOIMUJIEH — MPOCTEHINe
MPEJICTaBUTENIN AJIKEHOB: (M3MYECKHE M XUMHUYECKHE CBOMCTBA (peakiMu TUAPUPOBAHMS,
raJIor€HUPOBAHUS, THJIPATALlUU, OKUCIEHUS U MOJIMMEPHU3ALIUN), T0JIyYEHUE U IPUMEHEHHE.

Ankanguensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE XMUMHYECKHUE
cBOIcTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

ANKUHBI: CcOCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTMYECKHH psa. AueruneH —
MPOCTEHUIIHIA MPEACTABUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy ruipupoBaHus, raJoreHUpPOBaHUs, TUApaTallK, TOPEHUS), OJyYEHHE U IPUMEHEHHE.

Apensl. beHzois: cocraB, crpoeHHe, (U3MYECKHE U XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHMS), MOJy4EHHE WU MpUMEHEeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolcmea (peakyuu 2ai02eHUpO8anUs U HUMpPOBAHUs), NOYUEHUE U
npumeHenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHueckas  CBSI3b  MEXKJy  YIVIEBOJOPOJAMH,
IMpHUHAJIC)KAIIUMU K pa3JIMYHbIM KJIaCCaM.

[IpupoaHble UCTOUHUKH YIIIeBOIOPOAOB. [IpupoaHbIi Ta3 U MOMyTHBIE HE(TSIHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CrnocoObl nepepaboTKu HE(PTH: TEpEeroHKa, KPEeKUHT (TEPMUUECKUH,
KataauTuueckuit), mnuponus. Ilponyktel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKTHI €ro nepepaboTKu.

OKCHEPUMEHTATbHBIC METOIbI M3YUYCHUS BEIIECTB U WX TPEBPAIICHHUH: O3HAKOMJICHHE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kouiekuuu «Hedte» u «Yronb», MonenupoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB W TaJIOT€HOMPOU3BOJHBIX, IPOBEIECHUE NIPAKTUYECKONH pabOoThI:
MOJIy4Y€HUE 3TUJICHA U U3YYEHHUE €ro CBOMCTB.

Pacuérhpie 3amaun.

Borunicnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOHOTO BEIIECTBA WM MTPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WUJIM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme opranndeckne coexnHeHusI

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CIIMPTLI. MeTaHon M 3TaAHOII: CTPOCHHUC, (1)1/131/1%(:1(1/16 n
XHUMHYECKHE CBOMCTBa (peaKHI/II/I C aKTHBHBIMH MCTaJUIaMH, I'aJIOTCHOBOIOPOAaMU, FOpeHI/IC),
IIPUMCHCHUC. BOI[OpO,I[HBIe CBA3U MCKAY MOJICKYJIaMU CITUPTOB. I[eﬁCTBHe MCTaHOJIa U 3TaHOJIa
Ha OpraHusM 4YcCJIOBCKaA.

MHoroaToMHbIC CIIMPTHI. OTHICHIIINKOJIL U IIMOCPHUH: CTPOCHUC, (1)I/IBI/I‘I€CKI/IC n
XHMHUYECKHE CBOMCTBA (B3aI/IMO):[eI>'ICTBPIe CO IMCJIOYHBIMU METAJIJIaMU, KAYECCTBCHHAs PCAKIIUA Ha
MHOT'OA@TOMHBIC CHI/IpTH). I[eﬁCTBHe Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rimnepruHa M
OTHUJIICHTJINKOJIA.

@deHoJI: CTpOEeHUE MOJIEKYJIbI, PU3MUECKUE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue eHomna.

AJ'IL,I[GPI/I,Z[LI " KEemoHbl. q)OpMaJ'IL,I[ePI/I,Z[, alCTaJIbACTUA: CTPOCHUC, (I)I/ISI/I‘-IGCKI/IG n
XHMHUYECKHE CBOMCTBa (pCaKL[I/II/I OKHCJICHHA KW BOCCTAHOBJICHHA, Ka4UCCTBCHHBIC peaKLII/II/I),
MOJIYYCHHUEC U IPUMCHCHUC.



OnHOOCHOBHBIE TIpeJeNbHbIe KapOOHOBbIE KHUCIOTH. MypaBbUHAS M YKCYCHAash KUCIIOTHI:
CTpoeHue, PU3NIECKIEe M XUMUIECKIE CBOMCTBA (CBOICTBA, 00IIME IS KJIacca KUCIIOT, PeaKIIHs
sTepuduKanmm), MoJydeHHe U mnpuMeHeHne. CTeapwHOBass M OJEHWHOBAas KHUCIOTBHI Kak
Hpel[CTaBI/ITCJII/I BBICIIIUX Kap6OHOBbIX KHCJIIOT. MLIHa KaK COJIK BBICHINX Kap6OHOBBIX KHUCJIOT, UX
MOIOIIIee JCHCTBHE.

Crnoxnble 3GUpHl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. 'MAPOIU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KHPOB.

VYrieBoapl: cocTaB, Kiaccu(puKalus yrieBoa0B (MOHO-, TU- U TIoJMcaxapuibl). ['moko3a —
MPOCTEHUIIINI MOHOCAaXapHua: OCOOCHHOCTH CTPOCHHS MOJIEKYJbl, (H3MUYECKUE U XUMHUYECKUE
cBoiicTBa (B3auMoeicTBue ¢ ruapokcuaoM Meau(Il), okucnenne aMmMuadHbIM pacTBOPOM OKCHA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJEHHWE B MPUPOJE, MPUMEHEHUE,
ouonornueckas poib. otocunTe3. PPyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmronosa kak npupojHbie noaumepbl. CTpoeHre Kpaxmaia U IeJITH0I03blI.
dusnyeckrue 1 XMMUUECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaUeCTBEHHAs PEAKIUs C HOJO0M).

OKCIIEpUMEHTANIbHBIE METOJIbl M3Y4YeHMs] BEUIECTB W MX MPEBpPAILEHUI: MpoBeIeHueE,
HaOMO/IeHNe W OMNMCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peakiuu OJHOATOMHBIX CIHMPTOB (OKUcIeHHe d3TaHoja okcujgoMm Mmenu(ll)), MHOroaTomMHBIX
cnupToB (B3aumojelcTBue TimuepuHa ¢ ruapokcunom wmeau(ll)), ampaernnoB (okucieHue
aMMua4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3anmoeiicTere kpaxmana
C M0JIOM), TIPOBEJICHUE TTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérhpie 3amaun.

Brruucinenuss mo ypaBHEHHI0O XHMHUYECKOM peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJTIHOTO BEIECTBA WUJIH MPOJIYKTA PEAKIIUU TT0 H3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO
13 UCXOHBIX BEIIECTB UJIU IIPOTYKTOB PEAKIUN).

A30Tcoz[ep>1<amne OpraHU4Y€CKHUEC COCANHCHUS.

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIEC OpraHuYeCKre CoOeTMHCHU. DU3NYECKUE U XUMUYECKUE
CBOWCTBA aMHUHOKHCIOT (Ha TpHMEpe TINIMIHMHA). buojormyeckoe 3HAYCHHUE AMHUHOKHUCIIOT.
IlenTunael.

benku kak MNPpUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCAUHCHMUA. HepBI/I‘lHaﬂ, BTOpHUYHAA H
TpEeTUYHAsA CTPYKTYypa O0enxkoB. XUMHYECKHE CBOMCTBA OEJIKOB: TuapoJm3, ACHATypalusd,
Ka4CCTBCHHBIC PCAKIIMU HA OeKu.

DKCIIepUMEHTAIbHBIE METOJbl M3YYEHHs BEIECTB M WX MPEBpalleHUW: HaOMIoJeHUE U
OTIMICaHWE JIEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpU HArpeBaHUM, IIBETHBIC
peaxiuu OeIKoB.

BricokoMoIeKyIsIPHBIE COeIMHEHHS

OCHOBHBIC IIOHATUS XHMHH BBICOKOMOJICKYJIAPHBIX COCIUHECHMIA: MOHOMCD, IOJUMCD,
CTPYKTYPHOC 3BCHO, CTCICHb IIOJIMUMCpU3AlNU, CPCAHAA MOJICKYJISAPpHAsA Macca. OcHOBHBIC
MCTOJbI CHHTC3a BBICOKOMOJICKYJISAPHBIX COCIUHEHUN — noJimmMepun3anus U MOJIMKOHACHCAI M.



OKCIEepPUMEHTAIbHBIC METOJbl M3YUYEHUS] BEIIECTB U WX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyTYKOB.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MeXInpeIMeTHBIX CBSI3eM NpU M3y4eHUM opraHmueckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUWE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
ITOHATHH, SBJIIOIIMXCS CUCTEMHBIMH JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAayYHbIE TIOHSTHS: SBJICHHE, HAy4dHbIH (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIu3, CHHTE3, KIacCU(UKANNSA, TIEePUOJUIHOCTh, HAOIIOJCHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uKa: MaTepusi, SJHEPTUs, Macca, aToM, AEKTPOH, MOJIEKYJIa, JHEPTETUYECKUIN YPOBEHb,
BEILIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIEeCTBA, (PU3NYECKUE BETUYHHBI M €TUHULIBI UX
U3MEpEHHUSL.

buonorus: kmerka, opranusMm, Ouocdepa, oOMEH BemecTB B Oopranm3Me, (POTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

TexaomorNs: MUIICBBIC MPOAYKTHI, OCHOBBI PAIITMOHAJIBHOI'O IMATAHWUA, MOIOIIHNE CPECACTBA,
JICKApPCTBECHHBIC 1 KOCMCTUYCCKHUEC IMpeTIapaThbl, MaT€pHralibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUA

TeopeaneCKne OCHOBbI XUMHH

XuMUUecKuil aneMeHT. AToM. Sapo aroma, H30TOMbI. OJEKTpOHHass 000JIOYKa.
DHepreTUUeCKUe YPOBHH, MOJYPOBHU. ATOMHBIE opOuTaiy, s-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] IEKTPOHOB MO0 OpOUTAIAM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHask KOH(UTYypaIus aTOMOB.

Ilepuomnuecknit 3axkoH u Ilepumonmueckas cucreMa XHMHYECKHMX JJIEMEHTOB /I
N. MenneneeBa. CBsA3b NepUOAMYECKOro 3akoHa M Ilepmonmdeckoil CHCTEMBI XMMHYECKHX
aneMeHToB [[. . MeHneneeBa ¢ COBPEMEHHON TEOpUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CJIOXKHBIX BEIECTB
10 TpyNIam M nepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.



Crpoenue BemiecTBa. XHUMHYECKash CBs3b. Buabl XUMHYECKOW CBsi3M (KOBaJEHTHAas
HEMoJIApHAsl W TOJISpHAsl, MOHHAS, MeTajuThueckas). MexaHu3mbl oOpa3oBaHHsI KOBAaJCHTHOU
XUMHYECKON CBs3M (OOMEHHBIM W JTOHOPHO-aKIENTOPHBIN). BomopoaHasi cBsi3b. BaleHTHOCTD.
DneKkTpooTpUulaTesbHOCTh. CTeneHb OKuciieHus. OHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYIAPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BELIECTBA. THUIMBl KPUCTAIUIMUECKUX PEETOK. 3aBUCHMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o nucnepcHeIX cucremMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10Jid
BEILIECTBA B pacTBOpE.

Knaccudukanus Heoprauuueckux coeinHeHnil. HomeHknaTypa HeopraHuueckux BelecTB.
I'eneTndeckas CBsI3b HEOPraHMYECKHUX BEIIECTB, MPUHAUICKAIUX K PATUYHBIM KJIACCAM.

Xumunyeckass peakuus. Knaccudukanus XMMHUYECKUMX peEakIMi B HEOPraHWYECKOM U
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAICHUS
SHEPTHUH NPU XUMUYECKUX PEAKIMIX.

CkopocTh peakmuu, €€ 3aBUCUMOCTh OT Pa3MuHbIX (akTopoB. OOpaTUMBIE pEaKIIUU.
XuMudueckoe paBHOBECHUC. q)aKTopBI, BJIMAIOINHUE Ha COCTOSAHHUE XHMHYCCKOTIO pPaBHOBECHUA.
[Tpunnun Jle larense.

DnektponuTHieckas nuccormaius. CuibHBIE W clladbie 2eKTposuThl. Cpela BOIHBIX
pPacTBOPOB BEIIECTB: KHCIIast, HEUTpaIbHAasl, IICIOYHAS.

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC pEaKknuu.

BKCHG[H/IMCHT&HBHHG MCTOABI M3YUYCHUA BCIICCTB W HUX H[!CB[!&![!CHHﬁZ JACMOHCTpanunsa
Ta6J'II/II_[ «HepI/IOIII/I‘IeCKaH CHCTEMa XUMHUYCCKHX JJIEMCHTOB Z[ n. MCHI[CJ'ICCB&», HN3YUCHHUC

Mozenei KPUCTAJUTHUECKUX PEIIETOK, HaOI0IeHUE
Y OTHMCAaHHE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHHe MepoKCcHIa BOIOPOIa B
MPUCYTCTBUU  KaTaliu3aTopa, ONpEIesieHHe Cpeasl pacTBOPOB BEIIECTB C  MOMOIUIBIO
YHUBEPCAJIbHOTO MHAWKATOPA, PEaKIMd MOHHOTO 0OMeHa), MPOBEACHUE MPAKTUYECKON pabOThI
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOM peakLum.

Pacuérnbie 3agaun.

Pacuértnl o YPaBHCHUAM XUMHYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC paC‘léTH,
paC‘IéTH C UCIIOJIb30BAHUECM INOHATHA «MaCCOBasdA J0JIA BCIICCTBA».

Heoprannyeckas xumus

Hewmerannsl. [lonoxenne HemeTanos B Ileproaudyeckoi cucteMe XMMUYECKUX DIIEMEHTOB
J. W. MenneneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. dDu3nueckue CBOWCTBA HEMETaJIOB.
AN0TpOnuUs HEMETAJUIOB (Ha MpUMepe KUCIopoJa, cepbl, ocdopa u yriaepona).

XUMHUYECKHE CBOMCTBa Ba)XKHEHIIMX HEMETAUIOB (TajlOr€HOB, Cepbl, a30Ta, ¢ocdopa,
yriepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKALINX KUCIOT, BOJOPOIHBIX

COCTMHCHMIA).

HpI/IMeHeHI/IC Ba)KHEMIIINX HEMETAIUIOB U UX COCOUHECHUIA.



Meramisl. Ilonoxenue meramioB B [leproaudeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmme
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUYECKUH DA HaANpsHKEHUH
METaJUIOB.

XUMHUYECKHUE CBOMCTBA BAXHEHUIIMX METAUIOB (HATpWUM, KaJluid, KaJbllMi, MarHui,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmrre cnocoObl mosrydeHus: MeTayuioB. [IpaMeHeHe MeTaioB B OBITY U TEXHHKE.

SKCHGDI/IMGHTB,JII)HI)IG MCTOAbI M3YVYCHUA BCIHICCTB U HUX HDCBD&HICHI/Iﬁi HN3YUYCHUC
KOJUTEKIINH «MeTalTbl B CIIIaBbI», 00pa3IoB HEMETAIUIOB, PEIICHUE SKCTICPUMEHTAIBHBIX 3a/1a4,
HaOJIIOJICHUE W ONHMCAHHWE JICMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBHC
THAPOKCHUAa aIlOMUHUA C paCTBOpaMH KHUCJIOT U HIGJ'IO‘ICfI, KauCCTBCHHBIC PCAKIINHN HAa KAaTUOHBI
METaJIOB).

PacuérHbie 3a1a4n.

Pacuérbl macchl BemecTBa mwin 00bEMa ra3oB 0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yJaCTBYIOIIMX B peaKIIUU BEIIECTB, pacUEThl Macchl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOJIYKTOB pEaKLiH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuMud ¥ ;KHU3Hb

Pone xumMum B obecrieueHnn SKOJIOTHIECKOM, SJHEPTeTUUECKOW U TUIIEBOW 0€3011acCHOCTH,
pa3BUTHU MeAUITUHBL. [IoHATHE O HAydYHBIX METO IaX ITO3HAHUS BEIIECTB U XUMHUECKUX PEAKITUH.

[IpencraBnenust 06 0OMIMX HAYYHBIX TPUHLIUIIAX TPOMBIIIJIEHHOTO OJYYeHHS BaXKHEHIIINX
BEIIECTB.

Yenosex B MHUPE BCHICCTB KW MAaTCpUAJIOB: BaKHEHIIINE CTPOUTEIIbHBIC MaTcpualbl,
KOHCTPYKIHMOHHBIC MaT€puajbl, KpaCKH, CTCKJIO, KEpaMHKa, MaTCpHalibl IS SJICKTPOHHKU,
HaHOMAaTCpHaJbl, OpraHM4CCKNEC U MUHEPATIbHBIC y,Z[O6peHI/I$[.

Xumus u 3J0pPOBEE UYCJIOBCKA. IIpaBHJIa HCIIOJIB30BaHHA JICKAPCTBCHHBLIX IIPCIIapaToB,
IIpaBHuJIa 0e30macHoOro HCIIOJIB30BaHHUA nperapaToB OBITOBOM XHUMHNH

B OBCEIHEBHOM JKU3HU.

MeXnpeaMeTHbBIE CBS3U.

Peanu3anus MeXIIpeIMETHBIX CBSI3€H MPU M3ydeHUHU OOI1el U HeopraHuueckoi xumun B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHIM, TaK
U TIOHSATUH, SBISIOUMXCS CHUCTEMHBIMHU JJIsl OTIENbHBIX NPEIMETOB €CTECTBEHHO-HAY4YHOTO
IUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAY4YHBIC TTIOHATHUSA: Hay‘IHBIﬁ q)aKT, THUInoTe3a, 3aKOH, TCOpHU, aHAIU3,
CHUHTC3, KJIaCCI/ICI)I/IKaI_II/IH, NEpUOANIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJICINPOBAHUC,
HU3MCPCHUC, ABJICHUC.

du3zuka: Marepus, SHCPrusa, Macca, aroM, 3JICKTPOH, HPOTOH, HeﬁTPOH, HOH, H30TOII,
PaanO0aKTUBHOCTH, MOJICKYIJIA, 3HCpFCTI/I‘-ICCKI/Iﬁ YpPOBCHb, BCIIECTBO, TEJIO, 06’BéM, arperaTHoce
COCTOAHHE BCIICCTBA, (I)I/ISI/ILICCKI/IC BCJIMYMHBI U CAUHUIBI X U3MCPCHUA, CKOPOCTh.



Buonorus: kieTka, opraHusM, JKocucTema, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

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

TexHonorns: XuMH4ecKas MNPOMBIIIJICHHOCTh, MCTAJLJTYPIrus, IPOU3BOJACTBO CTPOUTECIIbHBIX

MaTepuraioB, CEIIbCKOXO03SMCTBCHHOE MMpoOun3BOACTBO, nuiieBas MMPOMBIINIJICHHOCTD,
q)apMaIICBTI/I‘ICCKaﬂ IMPOMBIIIJIICHHOCTD, IMpoOU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTcpuaioB, OJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIT'PAMMBI 110 XHMMHWHU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS OOYUYaIOIIMMUCS
MporpaMM cpejiHero odmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [yl pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
MIPOrpaMM CpeJiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B coorBeTcTBHM C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
PE3YJIbTATOB OCBOCHUS ITPCIAMETA «XUMHS» HA YPOBHEC CPCAHECTO 06]]_[61"0 O6pa3OBaHI/I${ BBIACICHBI
CJICAYIOIUC COCTABIISIOIIHC:

OCO3HAaHHUC O6y‘~IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ rpa)K,HaHCKOﬁ HICHTHNYHOCTH — TI'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTU K CaMOOIIPCACIICHUIO,

Haain4yuc MOTHBAIlMHU K 06y‘~IeHI/II-O;

HEJICHAIPABJICHHOC PA3BUTHUC BHYTPCHHUX Y66)K,ZLCHI/II71 JJMYHOCTH Ha OCHOBEC K/IIOYECBBIX
LICHHOCTEN U HCTOPUYCCKUX Tpa,I[I/II_II/Iﬁ 0a3oBoit HAayYKU XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATBCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIUMH II€JIOCTHOH CHUCTEME XHMHUYECKOTO
oOpa3oBaHus;

HaJIM4YHUC IPaBOCO3HAHUS 9KOJOTrMYECKOM KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh ocim u
CTPOUTD ) KU3HCHHBIC IIJIAHBI.



JIMuyHOCTHBIE PE3YNILTATHl OCBOCHUS MIpeaMeTa « XUMHUS» JOCTUTAIOTCS B €MHCTBE y4eOHOM
U BOCIMTATEJILHON JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMM, COLMOKYIbTYPHBIMU,
TyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH W HJeallaMH POCCHUHCKOTO T'Pa)JIaHCKOTO OOIIEeCTBa,
INPUHATBIMUA B OOINECTBE HOPMaMH M IPAaBUJIAMU IOBEJICHHS, CHOCOOCTBYIOIMIMMHU IpoIieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHSI TMYHOCTH OOYUYaAIOIIMXCS.

JIMuHOCTHBIE PE3yNbTAThl OCBOCHHS MpEeaMeTa «XHUMUS» OTPaKaloT c(HOpMUPOBAHHOCTD
OTIbITa IO3HABATEJILHOM U IPAKTUUECKOMN ESTEIIbHOCTH O0yJarOINXCs 10 pean3alluy MPUHATHIX
B 00IIIeCTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpazKIaHCKOro0 BOCIIMTAHMS

OCO3HaHHUS O0YYaIOIMIMMUCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 0053aHHOCTEN, YBAXKEHUS K
3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUSI O COIHMAIBHBIX HOpMax MW TpaBUIaX MEXKIWYHOCTHBIX OTHOIICHUHN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOfI ACATCIIBHOCTH ITPHU CO3JJaHUUN y‘-Ie6HI)IX IMPOCKTOB,
peIICHNN y‘—Ie6HI)IX W INO3HABATCJIbHBIX 3a1a4, BBITIOJTHCHUN XUMHUYCCKUX SKCIICPUMECHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYrux
P aHAJN3€ PA3JINYHBIX BUJIOB y4eOHOM A€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEUYECTBEHHOU
XUMHUU,

YBAXCHHA K IIPOLECCY TBOPUECTBA B obnactu TCOpPHUHN U MPAKTUYCCKOTO IMPUMCHCHUA
XMMHHU, OCO3HAHHUA TOro, 4r0 AOCTHXKCHHUA HAYKH €CTb PE3YJIbTaT IJIUTCIBHBIX Ha6J'IIo,Z[CHHﬁ,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIBHBIX IIOUMCKOB, ITIOCTOSIHHOI'O TPpyda y‘iéHBIX " IIPaKTUKOB;

HHTEpECAa M IIO3HABATCIIBHBIX MOTHBOB B IIOJYUYCHUHW MW TIIOCICAYOIICM aHAIU3€C
I/IH(bOpMaI_[I/II/I O NMEPCAOBBIX JOCTHKCHUAX COBpeMeHHOﬁ OTEYCCTBEHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH  OIICHMBATh CHUTYallMHM, CBA3aHHbIE C XUMHYECKHMMH  SBIICHUSMU,
W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

TOTOBHOCTH OIIEHHBAaTh CBOE MOBEACHHE U MOCTYIIKH CBOHUX TOBapI/IIJ_Ieﬁ C TIO3UIUH
HPaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHC MOCHEACTBUI ATUX IMMOCTYIIKOB;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 300POBOTO U 0€30I1acCHOr0 o6pa3a JKHU3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMy (I)PBPI‘ICCKOMy " IICUXUYCCKOMY 310POBbIO;



coOMmoIeHns TpaBui 0e30macHOro OOpalieHus ¢ BEIIEeCTBAMHU B OBITY, MOBCEIHEBHOU
YKU3HU U B TPYJIOBOH J1€ATEIbHOCTH;

INOHUMAHUA HOCHHOCTU IPaBHUJI HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0€30I1aCHOTO
MOBCACHUS B CUTYyallUsX, YIPOKAOIINUX 3I0POBbIO U JKU3HU JIIOIIGI\/JI;

OCO3HAHHUS MOCJEJICTBUN M HENPUSTHUS BPEIHBIX NPUBbIYEK (YHOTPEOJIEHUS aJIKOTOoJIs,
HapKOTHUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIUTAHHUS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEA0BATEIbCKON JESITENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTrUX BUAAX JI€ATENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE B PEIICHHH TMPAKTUUECKUX 3aJad COLUAIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY HM3YyYEHHIO MpoQeccuil pa3M4yHOTrO pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBOKEHUSA K TPYY, JIFOJSAM TPyJa U pe3yabTaTaMm TPYIAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYAIbHOU TPACKTOPUU 00pa30BaHUs, Oy TyIei
npodeccun U peanu3anui cOOCTBEHHBIX )KM3HCHHBIX TUIAHOB ¢ YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00I1I1ecTBa;

6) IK0JIOrHYECKOr0 BOCTIUTAHHUSI:

9KOJIOTUYECKH 11eJ1eCO00Pa3HOTO OTHOIIECHUS K MPUPOJE, KaK UCTOUYHHUKY CYIICCTBOBAHHS
JKU3HH Ha 3emJie;

MMOHUMAaHHUS IJI00aJILHOTO XapakTepa 3KOJIOTrH4CeCKHuX HpO6J'IeM, BJIIMAHHUA DKOHOMUYCCKUX
IIpOoLECCOB HA COCTOSAHUEC HpHpOI[HOﬁ n COHH&HBHOﬁ Cp€anbl;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I}KGHI/If/'I XUMHUHU U1 pCIICHUA BOIIPOCOB
ParOHAJIbHOI'O ITPHUPOJO0ITIOJIb30BAHMA;

AKTUBHOTO HENPUATHS JCUCTBUM, MPHUHOCAIIMX BpPEIl OKPYXAroLIEed MPUPOIHON cpene,
YMEHHsI TPOTHO3MPOBATH HEOIArONPUSATHBIC SKOJIOTMYECKUE TMOCIEACTBHS MPEIIPUHUMAEMBIX
JICVCTBUN U IPEJOTBPAIIAThH HUX;

HaJIM4YusA PA3BUTOIO 3KOJOTHYCECKOI'O MBINIJICHUA, AKOJIOTUYECKOM KYJbTYpPbI, OIIbITA
JIESITEIbHOCTH  AKOJOTHYECKOM HAIllpaBJICHHOCTH, YMCHUSA PYKOBOACTBOBATHCA HMU B
HOSHaBaTeHbHOﬁ, KOMMYHHKaTHBHOﬁ U COLIMAJIbHOM IIPAaKTHUKE, CIIOCOOHOCTH U YMCHHUA aKTUBHO
MMPOTUBOCTOATE UACOJIOTHU XCMO(1)06I/II/I;

7) EHHOCTH HAYYHOTO MO3HAHMSI:

C(l)OpMI/IpOBaHHOCTI/I MHUPOBO33pCHUA, COOTBCTCTBYIOIICTO COBPECMCHHOMY  YPOBHIO
Pa3sBUTUA HAYKU U 06H.ICCTBCHHOI>1 IPaKTUKH,



MOHMMAaHUS cHenu(pUKH XMMUM KaK HayKd, OCO3HaHUs €€ posiu B (HOPMUPOBAHUU
paLMOHAIBLHOIO HAYYHOI'O MBIIIICHUS, CO3AaHUU LEIOCTHOIO IPEACTaBICHUS 00 OKpYXKArOIEM
MHpE KaK O €IMHCTBE INPUPOJABI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodIeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOH 3HAUMMOCTH XHMMHUHU JUIsI COBPEMEHHON LMBUIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaXHOM POJIM B CO3/1aHUM HOBOW 0a3bl MaTepHalbHOM
KYJIbTYpbI, PELIEHUH IJ100abHBIX MPOOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOI,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreYeHnn YCIOBHH yCIEITHOTO TPya U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YiieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: [IOHMMAHHs CYHOIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAALIMX B HEM U3MEHEHUH,
YMEHHUSI JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (DPAKTOB ¥ MMEIOIIMUXCS TAaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENLHO UCIIOJIb30BaTh XUMUYECKHUE 3HAHUS JJ1 pCIICHUA HpO6J’I€M
B PCAJIbHBIX )KU3HCHHBIX CUTYyallUuAX;

HUHTEPECCA K IIO3HAHUTIO U I/ICCJIeJIOBaTeHI)CKOfI JACATCIIBHOCTH,

TOTOBHOCTH W CHOCOOHOCTH K HENMPEpPHIBHOMY OOpa30BaHUI0 M CamMoOOOpa3oBaHHIO, K
AKTHBHOMY TIOJIyYCHHIO HOBBIX 3HAHMH TI0 XHMHH B COOTBETCTBHH C JKH3HEHHBIMHU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOCHHOCTSM Tpy/a B Pa3IudHbIX cepax mpoPecCHOHATBHON e TETLHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHLIe pe3yiibTaTbl OCBOCHUA yqe6H0r0 npeamMeTa «XUMHUS» Ha YPOBHE
CpeaHero O6H.I€FO O6pa30BaHI/I$I BKJIFOYAIOT:

3HA4YUMBbIC OJId (I)OpMI/IPOBaHI/IH MHPOBO33PCHUA o6yqa}0mnxc;1 MCKIUCHUIITIMHAPHBIC
(MG)KHPCI[MCTHBIC) 06IueHaquHe MOHATHSA, OTPAKAOIIUC NEJIOCTHOCTD HaquOﬁ KapTUHBI MUpa
n CHCI_[I/I(I)I/IKy MCTOIOB MMO3HAHNS, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAYyKaX (MaTepI/IH, BCIICCTBO,
OHEpTUs, ABJICHUC, IPOLECCC, CUCTEMA, Hay‘lHLIfI (l)aKT, IMpUHIHII, TUIIOTC3a, 3aKOHOMCEPHOCTD,
3aKOH, TCOpH:I, UCCICAOBAHNUC, Ha6J'IIO)IeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT U ;[pyrI/Ie);

yHUBepcajJbHble  yueOHble  JeiicTBuA  (TIO3HABaTelbHBIE, KOMMYHHKaTHBHBIE,
perynasTuBHbIE), oOecreunBarone (GopMupoBaHHe (QYHKIHMOHATBHONH TI'pPaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00y4aromuxcs;



COCcOOHOCTh  OOYYaloIUXCsS  WCHOJB30BaThb  OCBOCHHBIE  MEKIUCLUUIUIMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHHMS W YHHBEpCalbHbIe y4yeOHBbIC JACHCTBHS B IO3HABATEIBHON U
COLIMAJIbHON ITPAKTHKE.

MetanpeaMeTHble pPe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yYCOHBIMH
[M03HABATEJbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

OgBjaaaenue YHUBEpPCAJIbHBIMHA y‘leﬁHblMI/l NMO3HABATEJIbHbIMH J€HCTBUSIMHU:

1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:

CaMOCTOATENIBHO (OPMYJIMPOBAaTh U AKTyaIM3UPOBaThb MpPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCACIIAATE LCIU ACATCIBbHOCTHU, 3adaBas IapaMETpbl U KPUTCPUU HUX TOCTUIKCHUA,
COOTHOCHTD PE3YJIbTATBI ACATCIbHOCTU C IMOCTABJICHHBIMU LICIISAMU;

HCII0JIB30BaTh IIPU OCBOCHHUMN 3HAHUMN HpI/IéMBI JJOTHYECKOT'O MBINIJICHUS — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU MOHATHH | yCTaHaBJIMBaTb WX B3aWMMOCBA3b, HCII0JIb30BaThb
COOTBECTCTBYIOIINEC IMOHATHA JIA 00BICHEHUS OTACIIBHBIX (baKTOB n HBHeHHI;'I;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJIacCU(UKALIUY BEUIECTB U XMMUYECKUX PEaKLnii;
yCTaHABIUBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTD JIOTUYCCKUC PACCYKACHUA (I/IH,I[yKTI/IBHBIe, ACAYKTHBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIIATH
3aKOHOMCPHOCTH M IIPOTHUBOPCUUSA B paCcCMaTPHUBACMBIX SBJICHUAX, (bOpMyanOBaTB BBIBOJBI U
3aKJIFOUYCHHUS,

NPUMCHATH B MPOLECCC MO3HAHHA, UCHOJIb3YCMBIC B XUMHUU CHUMBOJIMYCCKHUC (3HaKOBLIe)
MOACIINU, Hp606pa3OBBIBaTB MOJCJIBbHBIC IIPCACTABJICHUA — XUMHYCCKHH 3HAK (CI/IMBOJ'I) 3JICMCHTA,
XHUMHNUYCCKas (bopMlea, YpaBHCHHC XUMHYECKOU p€akuuu — Ipu PCHICHUH y‘le6HBIX
IIO3HABATCIIbHBIX U ITPAKTHUYCCKHUX 3a1a4, IPUMCHATb HA3BaHHbIC MOACJIbHBIC IIPCACTABJICHUS IJIA
BBIABJICHUSA XAPAKTCPHBIX ITPU3HAKOB N3YHACMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 0a30BbIe HCC/IeI0BATEIbCKHE IeHCTBHS:

BIIaZIETh OCHOBAMH METO/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITHiA;

dbopMmynupoBaTh IEeTW U 3aJa4d  HMCCIEIOBAHHWS, WCIOJIb30BaTh IOCTABICHHBIE W
CaMOCTOSITENILHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
Ui GOpMUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABMIHLHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJIETh HABBIKAMH CaMOCTOSATEIBHOTO TUIAHUPOBAHUS M TPOBEICHUS YUYCHUYECKUX

OKCIICPUMCHTOB, COBCPIICHCTBOBATL YMCHUS HaGHIOI[aTL 3a XO0AO0M Iponecca, CaMOCTOATCIIBHO
MMPOTHO3UPOBATL €ro pe3yJibTar, (I)OpMy.III/IpOBaTL O606H.[CHI/I$I 1 BbBIBOJbI OTHOCHTCIBHO



JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHMS, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHUECKOW HCCIIEAOBATEIbCKOW M MPOEKTHON JESATEIHHOCTH,
IIPOSIBJIATH CHOCOOHOCTh M T'OTOBHOCTH K CaMOCTOATEIbHOMY IIOMCKY METOJOB pELICHUs
MIPAKTHYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B ITO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  PA3JIMYHBIX HMCTOYHUKAX WHPOpManuu (HAYYHO-TIOMYJsIpHAS
JUTEepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOuYHBIE TMocoOusi, pecypcbl HHTepHera),
aHAJIM3UPOBATh MH(OPMALIUIO PA3TUYHBIX BUI0B U (POPM NPECTABIEHUS, KPUTUYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampockl M NPUMEHSATh pa3IMYHbIE METOJAbl IpPH TOUCKE U OTOOpe
nHpopmaluy, He0OXOAUMOM /JIsl BBIMIOJIHEHHSI yU€OHBIX 3a/1a4 ONpPeAEAEHHOIO TUIIA;

MpHOOpPETaTh OMBIT UCIHOJB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3JINYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY HpelcTaBieHHUs] WH(GOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

WCIIOJb30BaTh HAYYHBIM SI3IK B KA4eCTBE CpEACTBAa NpU paboTe € XUMUYECKOH
nHpopMaIuel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyIIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U HpCO6p330BBIBaTB 3HAaKOBO-CUMBOJMYCCKHUE CPCACTBA HAITIAAHOCTH.

OBJIaIIEHI/Ie YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMU HeﬁCTBHﬂMH!

3aJaBaTb BOIIPOCHI 10 CYHICCTBY O6CY)K,Z[8.€MOI71 TCMbI B X04¢€ Juajaora
H/Uau JAUCKYCCHUHU, BBICKA3bIBATb HUICH, q)OpMyJ'II/IpOBaTB CBOU MPCAIOKCHHUA OTHOCHTCIIBHO
BBITITOJIHCHU A HPCHHODKCHHOﬁ 3aJa4u,

BBICTYNATh C Mpe3eHTalMel pPe3ylbTaTOB MO3HABATENBHOW IESTENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBITIOJHEHUH XUMHYECKOTO
OKCMEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBONCTB H3y4aeMbIX BEIECTB,
peanuzamuu y4eOHOTO MpoeKTa u dbopMynrpoBaTh BBIBOIBI
0 pe3ybTaTaM MPOBEAEHHBIX UCCIIEOBAHUI MYTEM COTIIACOBAHMSI TIO3UITUH B X01€ 00CYKICHUS
1 oOMeHa MHEHHUSIMH.

OsiiaieHNe YHHUBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:



CaMOCTOSITEJIBHO IUIAHUPOBATHh U OCYLIECTBJISITH CBOIO IIO3HABATEIBHYIO JESATEIIBHOCTD,
ompenenss e€ Ienu M 3a/a4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
MpeUIaraeMblii AJITOPUTM JICHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIEIOBATEIBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CITOCOO X PEIICHUs ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BELIECTBAX U XUMUUYECKUX PEAKIUX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH JICSITEILHOCTH Ha OCHOBE caMOaHaJIn3a U CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl 0CBOCHUSI Kypca «OpraHudeckas XUMUsD OTPaxaroT:

c(hopMUPOBAHHOCTH MPEJICTABIICHUNA O XUMUYECKON COCTABJISAIONICH €CTECTBEHHO-HAYTHOM
KapTUHBI MHUpA, POJU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJbI, B (POPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHOM TPaMOTHOCTH, HEOOXOOUMOM [Uid pelleHus
MPAKTUYECKUX 3a/ad M HSKOJIOTMYecK OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM cpefie;

BIIQJICHUE CHCTEMON XHMHUYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJAraromme
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTroma, MOJIEKYJIa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaiméHHasi), MOJb, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIepOAHBIH  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKan, H30MepHus, W30MEpbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
yIIEBOAOPOIbI, KHCIOPOA M a30TCOJAEpIKAIINE COSAMHEHUS, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHHSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUYECKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKAllde B OCHOBE MOHHUMAaHHS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUHN, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIEeCTB B OBITY
Y MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTepHbIe MPU3HAKU MOHATHH, YCTAHABIMBATb
UX B3aUMOCBSI3b, NCIIOJIB30BAaTh COOTBETCTBYIOUINE TIOHSTHS IIPU ONIMCAaHUM COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COETMHEHUM;

c(OPMHUPOBAHHOCTh YMEHHMH HCIOJIBb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOM) (GOpMYI OPraHUYEeCKUX BEIIECTB



u ypaBHeHI/Iﬁ XUMHYCCKHUX peaKuHﬁ, H3roTaBJIMBaThb MOACIIN MOJICKYJI OpPTraHUYCCKUX BCHICCTB
JUI UJTIFIOCTpAalMU UX XUMHUYCCKOT'O U MMPOCTPAHCTBCHHOI'O CTPOCHUS

c(OPMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAUICKHOCTh U3YUYEHHBIX OPraHUYeCKUX
BEIECTB II0 HX COCTaBY M CTPOEHHIO K ONpPEAeIEHHOMY KIAacCy/TpyIIe COCIUHEHUH
(YrneBoIopoasl, KUCIOPOA W a30TCOJEpPXKAIUE  COCIAUHEHMs, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMs), JaBaThb UM Ha3zBaHusd o cucremarnuyeckoil HomeHkiatype (IUPAC), a Ttakxe
IIPUBOJIUTh TPUBUAJIbHBIE HAa3BAHUS OTACIBHBIX OPraHMYECKHX BEILECTB (3TUJIEH, MPOIMIIEH,
alleTUIICH, STHJICHIJIHMKOJb, TJIHLEPUH, (eHod, (GopmanmbAeru, areTaibIeru], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAsl KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, IVIIOKO3a, (PYyKTO3a,
Kpaxmall, [eJUII0JI03a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHMSI ONPENENATh BHUAbl XUMHUYECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUsX (O/IMHAPHbBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHMsSI MPUMEHSTH IOJIOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemiectB A. M. bytiepoBa [u1si 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOPMHUPOBAHHOCTh YMEHHM XapaKTePU30BaTh COCTaB, CTPOCHWE, (PUINUYCCKUE W
XUMHUYCCKHUEC CBOﬁCTBa THUIINYHBIX Hpe)ICTaBHTeHeﬁ paSJ'II/I'-IHI)IX KJIaCCOB OpFaHquCKHX BCIIICCTB
(MeTaH, STaH, STWJICH, MPOINWJICH, ameTWwlIeH, OyraameH-1,3, MermnOyramueH-1,3, OeH3o0,
METaHOJI, STaHOJI, STUJICHTJINKOJb, TIIUIEPHH, (CHOJ, alleTaIbJIeTH]l, MypaBbHHAS U YKCYCHAs
KHCJIOTBI, TJIIOKO3a, Kpaxmall, IeJUIi0io3a, aMHHOYKCYCHAas KHCIO0Ta), WUTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MKy HUMH yYPaBHECHUSMH COOTBETCTBYIOIIUX XHMHUYCCKHX PEAKIMH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTEePH30BaTh HWCTOYHUKU YIIIEBOJOPOJHOTO  CHIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH W MPAKTHUUECKOE NPHUMEHEHHUE
MIPOYKTOB IepepaboTKH;

cOpPMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHUS [0 XUMHYECKUM YPaBHEHUSIM
(Maccbl, 00bEMa, KOTMUYECTBA UCXOTHOTO BEIIECTBA WK MPOAYKTa PEaKUu 110 U3BECTHBIM Macce,
00BEMmY, KOJIMYECTBY OJIHOTO u3 UCXOHBIX BEIICCTB
WJIH MPOJIYKTOB PEaKIUN);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaACTH CHCTEMOM 3HAHUH 00 OCHOBHBIX MCTOAaX HAYYHOI'O
MO3HAHUA, HUCIIOJB3YCMbIX B XUMHUHW IIpU HU3YUCHUHW BCHICCTB W XHUMHYCCKUX SIBJICHUH
(Ha6J’IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT, MO,Z[CJ'II/IpOBaHI/Ie), HUCIIOJIB30BaThb CHCTCMHBIC
XUMHUYCCKUC 3HAHUA OJIA IPUHATHUA peH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX
C BCHICCTBAMU U UX ITPUMCHCHUCM

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATH MpaBWIIa MOJIb30BAaHHUS XMMUYECKOH Mocynoi u
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHNUs C BEIleCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJA00PATOPHBIX XUMHUYECKUX OTIBITOB;

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IIaHUPOBATh W BBITNIOJIHATH XUMHUYECKUN OKCIICPUMCHT
(HpeBpa]J_ICHI/IH OpPraHn4YeCKuX BCHICCTB IMPU HAIPCBAHUU, MOJTYUYCHUC OTUJICHA U U3YUCHHUC €TO
CBOfICTB, Ka4CCTBCHHBIC PCAKIIMN OPTAHNYCCKUX BCUICCTB, ACHATYpallUsd OCIIKOB IIpU HarpCcBaHuu,
IBCTHBIC pCaKINnn 6CJ'IKOB) B COOTBCTCTBUHU C IIPpaBUJIaMU TCXHHUKHU 0€30IMacHOCTH npu 06paIJ_ICHI/II/I
C BCIICCTBAMU U J'Ia60paT0pHBIM O60py,ZLOBaHI/IeM, NpCACTaBJIATE PE3YJIbTATbl XUMHUYCCKOTO



SKCTIIEpUMEHTa B (OpME 3alucu YpaBHEHUH COOTBETCTBYIOIIUX peaKIuid U (OpPMYIMpOBATH
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIN3MPOBATh XUMHUYECKYI0 HH(POPMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh yMEHHWH COOMIONATh TMpaBHia SKOJOTUYECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIAOBOM JEATEIBHOCTH B IEISIX COXPAHEHMs] CBOErO 3/I0POBbS U
OKpYXaloIleld MPUPOJIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI
OTpeIeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica mokasarens [IJIK, mosicusare Ha
npuMepax CrocoObl YMEHBIIIEHUSI U MPEAOTBPALICHUSI UX BPEIHOTO BO3JCHCTBUS HA OpraHU3M
YeJI0BEKa;

JJIA O6yanOHlI/IXCH C OrpaHU4YC€HHBIMHU BO3MOXHOCTSAMHU 3J0POBbSA: YMCHUC IMPHUMCHIATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHUsS BCIIECTB U XUMHWYCCKHUX ﬂBﬂeHHﬁ;

JUTSI CJIETIBIX M CITA00BHUAAIINX OOYUAIOIIMXCS: YMEHHE UCTIOJIb30BaTh PEIbePHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaitnst ms 3anucu XxuMmudeckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHUA Kypca «O0mias 1 HeopraHuueckas XMMHUsD OTpa)xaroT:

c(OpMUPOBAHHOCTH NMPEACTABICHUI: 0 XMMHUYECKOI COCTABIISIONIEH €CTeCTBEHHO-HAYUHOI
KapTUHBI MHUPA, POJIU XUMHUHU B TO3HAHUU SIBJICHUU NPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOM [Uid pelleHus
MPAKTUYECKUX 3a/a4 M HSKOJIOTMYecKM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM cperie;

BJIAJCHUE CHCTEMOM XHUMHYECKHUX 3HaHHﬁ, KOTOpasa BKJIHOYACT: OCHOBOIIOJIAraromnue
IIOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 3JICMEHT, aTOM, U30TOIl, S-, P-, d- QJICKTPOHHBIC Op6I/ITaHI/I aTOMOB, HMOH,
MOJICKYJIa, MOJIb, MOJ'IHpHHﬁ O6”béM, BAJICHTHOCTDb, OJCKTPOOTPpHULIATCIbHOCTh, CTCIICHDb
OKHUCJICHUA, XHMHYCCKas CBA3b (KOBaHeHTHaH, HMOHHAas1, MCTAJLNIMYCCKasd, BO,I[OpO,I(HaSI),
KpUCTAJUIMYCCKasA peméTKa, THIIBI XUMHNYCCKHX peaKHHﬁ, pacTBOD, QJICKTPOJIUTHI,
HCOJICKTPOJIUTBI, JJICKTPOJIUTUYCCKAA AUCCOLUalUsA, OKHUCIHUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTbH
XUMHUYECKOU peaKkuun, XuMHN4YCCKOC paBHOBeCI/Ie); TCOPHUH U 3aKOHbI (TeOpI/IH BHCKTpOHHTquCKOﬁ
Juccoluanuu, HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH I[ n. MeHz(eneeBa, 3dKOH COXpaHCHUSA MACChl BCHICCTB,
3daKOH COXpaHCHUA U MPEBpPALICHUSA SHCPIUU IIPU XUMHUYCCKUX peaKI_II/IHX), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKUM S3BIK XUMHHU, MHUPOBO33PCHUCCKUC 3HAHUA, JICKAINHUEC B OCHOBC IMOHUMAaHHA
MNPUYHUHHOCTHU U CUCTCMHOCTH XUMHUYCCKHUX ﬂBJ'IeHHfI, (l)aKTOJ'IOFI/ILICCKI/IC CBCACHUA O CBOIZCTBB.X,
COCTaBC, MOJIYYCHUU U 0C30IMaCHOM MCIIOJIb30BAHUN BayKHEUIITHUX HCOPraHNYCCKNUX BCIICCTB B
6LITy n HpaKTquCKOﬁ JACATCIBHOCTH YCJIOBCKA,

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XapPAKTCPHBIC MPU3HAKU HOH}ITHf/'I, yCTaHaBJIMBATb
HUX B3aUMOCBsA3b, UCIHOJIb30BATb COOTBCTCTBYIOIIHUC IMOHATHUA MPHU ONNMCAHHWU HCOPTaHUYCCKUX
BCIICCTB U UX HpeBpameHHﬁ;



c(OPMHUPOBAHHOCTh YMEHHMI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHHS
dopmMyn BemecTB M ypaBHEHMH XUMHUYECKUX PEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATYypy
(IUPAC) u TpuBManbpHblE Ha3BaHUS OTIEIbHBIX HEOPIaHUYECKUX BEIIECTB (yrapHbli ras,
YIJIEKUCIHIBIN ra3, aMMUaK, raméHas M3BECTb, HEraméHas M3BECTb, MUThEBAs COJA, NMUPUT U

Apyrue);

c(OPMHUPOBAHHOCTh YMEHUH OTIPEICIIATh BAJICHTHOCTD M CTETICHb OKUCIICHHSI XUMUYICCKUX
OJICMCHTOB B COCAMHCHUAX PA3JIMYHOTI'O COCTaBa, BUJ XUMHYECKOM CBSI3U (KOBa.HeHTHaSI, HOHHasd,
METAJVNINYECKasd, BOIIOpOIIHaFI) B COCAMHCHUAX, THII KpHCT&JIJIH‘-IGCKOﬁ peHIéTKI/I KOHKPETHOT'O
BElECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVMHEHUM;

chopMUPOBAaHHOCTh YMEHUM yCTAHABJIMBAThH MPUHAUICKHOCTh HEOPTAaHMYECKUX BEIIECTB
M0 UX COCTaBY K OMNpPECIEHHOMY KJIACCY/TPyIIe COeTMHEHUM (MPOCThIE BEIIECTBA — METAIIJIBI U
HEMETAaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEPHBIE THAPOKCHIBI, COJIH);

cOpPMHUPOBAHHOCTh ~YMEHUW  pacKpbhlBaThb CMBICI IepUOgu4eckoro 3akoHa [l
W. MenneneeBa #  JI€MOHCTPUPOBATH €ro CHUCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBbHYIO H
MIPOTHOCTUYECKYIO (PYHKIINH;

chOpPMUPOBAHHOCTh YMEHHMI  XapaKTepu3OBaTh  JJNEKTPOHHOE CTPOEHHE  aTOMOB
XUMUYECKUX 3J1eMeHTOB 1—4 mepunonoB lleproandeckoil CUCTEMBI XMMUYECKUX 3JEMEHTOB /JI.
. MenneneeBa, UCIOb3ys MOHATHS «S-, P-, O-3J€KTPOHHBIC OPOMTAINY, «IHEPreTUUYECKUE
YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUI M0 TepuojaM M rpynnam llepuoaudyeckoil cUCTeMbl XUMHUYECKHX 3JIeMEHTOB /.
W. Menneneena;

c(hopMUPOBAHHOCTh YMEHHI XapaKTepPU30BaTh (OMUCHIBATH) OOIINE XUMHIECKHE CBONCTBA
HEOPraHWYECKUX BEIICCTB Pa3IMYHBIX KJIACCOB, TIOATBEP)KIATh CYIIECTBOBAHHE I'€HETHUYECKOU
CBSI3M MEXKJy HEOPraHMYCCKHMMH BEIIECTBAMH C TIOMOIINBIO YPAaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIHIA;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMHUUYECKUE DPEAKIHMH I10 Pa3IMYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY J(PQeKTy peakuuu,
W3MEHEHHUIO CTETIEHEeH OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPABHEHUS PEaKLUN pa3UYHBIX TUIIOB, IOJTHBIE U
COKpaIlEHHbIE YpAaBHEHHUs peakUUid MOHHOTO OOMEHa, YUMTHIBas YCIOBHUS, MPH KOTOPBIX ITH
peaxkiuu uAyT 10 KOHIIA,

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ MNpoOBOANTL PCaKIHH, IIOATBCPIKAAOIIHNC KayeCTBCHHBIN
COCTaB pPa3JIMYHbIX HCOPraHUYCCKUX BCHICCTB, PpaCIO3HABATH OIIBITHBIM Hy’TéM HNOHBI,
MPUCYTCTBYIOIIMEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCILCCTB;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacCKpbIBaTh CYHIHOCTH OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ MoCpeACTBOM COCTABJICHUS DJICKTPOHHOTO OaaHca 3TUX peaKHHﬁ;

c(OPMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakiMu OT
pa3nuYHbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTHU OT
BHeIIHero Bo3aeiictus (npunuun Jle [latense);



c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHIE MTPOLECCHI, JIeXKAIIUEe B OCHOBE
MPOMBIIIICHHOTO TIOJTY4YEHHUS CEpHOW KHCJIOTHl, aMMHaKa, a Takke CHOPMHPOBAHHOCTH
npeacTaBiIeHuid 00 OOMIMX HAYYHBIX NMPHUHIMIIAX U IKOJIOTHYECKUX IMpoOJieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

Cc(OPMHUPOBAHHOCTh YMEHUH TPOBOJHUTH BBIYMCIECHUS C WCIOJIB30BAaHUEM IOHSTHUS
«MaccoBasi JI0JI BEILECTBA B PacTBOPE», OOBbEMHBIX OTHOLIEHUH Ta30B IPU XUMHYECKHUX
peaxkusx, Macchbl BeIeCTBa WK 00bEMA ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, TEIUIOBOTO d((eKTa peakiuyu Ha OCHOBE
3aKOHOB COXPAHEHHUsI MacChl BELIECTB, IIPEBPAILEHUS U COXPAHEHUS SHEPIHH;

chopMUPOBAHHOCTh YMEHUHN COOIIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TOCYAOU U
a00paTOPHBIM 00OPYIOBAHKMEM, A TAKXKE MPaBUJia 0OPAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHHH IUIAHUPOBATH M BBITIOJMHATH XUMHUYECKHH HSKCIEPUMEHT
(paznoxeHHe INEepOKCHIa BOJOPOJA B MPUCYTCTBUM KaTaln3aTropa, OIPEAEICHHUE CpEebl
pPacTBOPOB BEIMIECTB C MOMOMIBIO YHUBEPCATHHOTO HHIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XHUMHYECKOW PEaKIWU, PeakiMi HOHHOTO OOMEHa, KauyeCTBEHHBIC PEaKIUu Ha
cynbdar-, kapOoHAT- W XJIOPHII-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCTIEPUMEHTATBHBIX
3ajau no TtemaMm «Mertamib»y u «Hemeramnel») B COOTBETCTBUU C TpaBUIIAMHM TEXHUKU
0€30MacHOCTH Mpyu 00pallleHNH ¢ BEECTBAMH U JIAOOPATOPHBIM 000pYIOBaHUEM, MTPEACTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3aluch ypaBHEHUH COOTBETCTBYIOIINX
peakuuii u GopMyJIUpPOBATh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

cOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(MOpMaIHIo,
MOJIy4aeMYI0 U3 pPa3HbIX UICTOYHHUKOB (CpeCTBA MACCOBOM KOMMYHUKALMHU, IHTEpHET U IpYTHX);

chOpMUPOBAHHOCTh YMEHUH COONIOAATh TIpaBUIa JKOJOTHYECKH IEJIeCO00pa3HOTO
MOBEJICHUsT B OBITY W TPYJOBOH JEATEIHLHOCTH B IEJISX COXPAHEHHUS CBOETO 370POBbS U
OKpYIKAroIllel MPUPOJIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3MbI
OTIpENICIEHHBIX BEIIECTB, MOHMMasi cMbici mokasatens [1/IK, mosicHsITh Ha mpumepax crocoObl
YMEHBIICHHS U TIPEJIOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YEJIOBEKa,

JJIA o6yqa}oumxc;1 C OrpaHM4Y€HHBIMH BO3MOXHOCTSAMU 3J0POBbA: YMCHHUC MNPUMCHATH
3HaHUsg 00 OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAHUS BCIICCTB U XUMUYCCKHUX HBHGHHﬁ;

JUISL CTIETIBIX M CIIA00BHUAALINX 00yUalOIIUXCs: YMEHUE UCIOIB30BATh Pelibe(hHO -TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins st 3anucu XUMU4ecKux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
/o

HaumeHnoBaHue pa3ziesnioB U TEM IIPOrPaMMBbI

Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH

1.1 IIpenmer opranuueckoit xumuu. Teopus cTpoeHus
opranuyeckux coenunennii A. M. bytneposa

J1o0aBUTB CTPOKY
Hroro no pazneny
Paznen 2. YriaeBogopoabl

2.1 TlpenenbHBIE YrIIEBOAOPOIBI — ATKAHBI

2.2 HemnpenenbHbIE YTICBOIOPOIBI: ATKEHBI, AIIKAMECHBI, AJIKHHBI
2.3 Apomarndeckue yriieBoJ0pOIbI

2.4 TlpupoJHbIe HCTOYHHUKH YIIIEBOJAOPOIOB M UX MepepadoTKa

J106aBUTH CTPOKY

Hroro no pazneny

Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Crupter. deHon

3.2 Anpaerunsl. Kap6oHnosbie kuciaoTel. CioxHbBIE d3UPHI
3.3 VYrueBonsl

J106aBUTH CTPOKY

Hroro no pazneny

Paznea 4. A3oTconepskainye oprannyeckue coeIuHeHus
4.1 Awmwunbl. AMUHOKHCTOTHL. benku

J100aBUTH CTPOKY

Hroro no pasaeny

Paspnen 5. BoicokoMoJieKyIsipHbIe COeIMHEHUS

Bcero

W NDODN

13

KomnunuectBo yacos

KontponbHsble
paboThl

BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC
BBCAUTC 3HAUYCHUC

BBCIAUTC 3HAUYCHUC

1

BBCAUTC 3HAUYCHUC

BBE/JIUTE 3HAYECHUE
1

BBCAUTC 3HAUYCHUC

IIpakTrueckue
paboThI

BBCAUTC 3HAUYCHUC

BBCIAUTC 3HAUYCHUC
1
BBCIAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC
1
BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC
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(]
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DnexTpoHHbIe (ITU(POBHIL)
00pa3oBaTeNbHbBIE PECYPCHI



Ne HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KosmmuectBo wacos DnexTpoHHbIe (ITU(POBHIL)

n/m Bcero  KourtposbHbie [pakTuueckue 00pa3oBaTEIBLHBIC PECYPCE
paboThl paboThI
5.1 TIlmactmaccel. Kayayku. Bomokna 2  BBeJWTE 3HaueHWe BBeauTe 3HaueHHUe [[]]

Jl06GaBHUTbH CTPOKY
Uroro no pazgeny 2
Jlo6aBUTH MOTYIb
Jlo6aBuTh pazaen

OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 34 2 2
11 KJIACC
No HaunmeHnoBanue pa3fenoB U TEM IPOTrpaMMBbI KonmuectBo gacos DneKkTpoHHbIE (IUPPOBHIC)
/1 Bcero Kontpomnbabie [pakTrueckne 00pa3oBaTe/IbHbIC PECYPCh
paboThI paboThI
Paznea 1. Teopernueckne 0OCHOBbI XMMUM
1.1 Crpoenue atomoB. ITepuoauueckuii 3akoH u [leproauueckast 3 BBeauTe 3HauYcHHE BBeauTe 3HaucHHE [[]]
cucteMa XxuMu4deckux anemenToB 1. 1. MenaeneeBa
1.2 Crpoecnue BemecTBa. MHOrooOpasue BEIIECTB 4 BBeauTe 3HaucHHWE BBeAuTe 3HaueHue [[]]
1.3 Xwumnueckue peakiuu 6 1 1 (1
J106aBUTH CTPOKY
Hroro 1o paszaeny 13 (1
Pasznen 2. Heoprannuyeckasi Xumusi
2.1 Meramisl 6 BBeaWTE 3HAUYECHHE 1 (1
2.2 Hewmeramisl 9 1 1 (1
2.3 CBsi3b HEOPraHMYECKUX U OPraHUYECKUX BELICCTB 2 BBemuTe 3HaueHHe BBeauTe 3HaucHue [[]]

J100aBUTH CTPOKY

HWtoro mo pazaeny 17 (1
Paznen 3. Xumusi v :KU3Hb

3.1 XuMmus u KU3Hb 4 BBeauTe 3HaueHHE BBeauTe 3HaueHue [[]]



Ne HaumeHnoBanue pa3fenoB U TeEM IPOrpaMMBbl KosmmuectBo yacos DnexTpoHHbIe (ITU(POBHIL)

n/m Bcero  KouTtposbHbie [IpakTudeckue 00pa3oBaTEILHBIC PECYPCE
paboThI paboThl

Jl06GaBHUTBH CTPOKY

Hroro no pazneny 4

Jlo6aBUTH MOTYIb

Jlo6GaBuTh pazmen

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3



IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpOHHbIE IU(POBBIE
/1 Beero Koutpombneie — Ilpakrmueckme — M3YUCHHS  00pas’oBaTelIbHBIC PECYpChI
paboThl paboThI
1  [[IIpeaMeT opraHHYecKOW XUMUH, €€ BOSHUKHOBEHHE, pa3BuTtue 1 BBE/IUTE BBE/IUTE 06.09.2023 [[]]
Y 3HaYeHue|| 3HAYEHUE 3HAYEHUE
2  [[Teopus cTpoeHUS OPraHUYECKUX coenUHEHUN A. M. 1 BBEIIUTE BBEJIUTE 13.09.2023 [[1]
BbyrnepoBa, €€ ocHOBHBIEC MOJIOKEHMUS] | 3HAYCHHE 3HAYCHHE
3 [[IIpeacraBnenue o KiIaccu(pUKAIHA OPraHUIECKUX BEIIECTB. 1 BBEIINTE BBEIIUTE 20.09.2023 [[11
HomenknaTypa (crcremMaTuyeckas) ¥ TPUBHAbHBIC HA3BaAHUS 3HAYCHHE 3HAYCHHE
OpPraHUYECKUX BEIIECTB] |
4 [[AnkaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHHA P | 1 BBEIINTE BBEINTE 27.09.2023 [[11
3HAYCHHE 3HAYCHHE
5 [[Meran u 3TaH — MPOCTEHIINE MPEICTABUTEIH AITKAHOB] | 1 BBE/INTE BBE/IUTE 04.10.2023 [[1]
3HAYCHHE 3HAYCHHE
6  [[AnkeHbI: COCTaB M CTPOCHHE, CBOMCTBA]] 1 BBE/INTE BBE/IUTE 11.10.2023 [[]1]
3HAYCHHE 3HAYCHHE
7 [[DTrieH 1 OpOIHICH — IPOCTEHIINE IPEACTaBUTEIH 1 BBE/INTE BBE/INTE 18.10.2023 [[]]
AJIKEHOB] | 3Ha4YCHUE 3HaA4YCHUE
8  [[IIpaktuueckas paborta Ne 1. «IlomydyeHue sTuaeHA U W3yyenue 1 BBE/INTE 1 25.10.2023 [[1]
€ro CBOMCTBY»]] 3Ha4YCHUE
9 [[Ankamuensl. Byraguen-1,3 u metunoyramuen-1,3. [lonydenne 1 BBE/INTE BBEJIUTE 08.11.2023 [[]]
CHHTETUYECKOTO Kay4dyKa U PEe3uHbI|] 3HAYCHHE 3HAYCHHE
10 [[ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUCCKHI 1 BBE/IUTE BBE/IMTE 15.11.2023 [[]]
psi. ALICTHIIEH — MPOCTEHIIHIA TIPEICTABUTEIb aTKMHOB] | 3HAYCHHE 3HAYCHHE
11 [[BwluncneHHs IO YPaBHEHUIO XUMUYECKOHN peakiyH || 1 BBE/IUTE BBEIIUTE 22.11.2023 [[11

3HA4YCHUC 3HA4YCHUC



n/n

12

13

14

15

16

17

18

19

20

21

22

23

Tema ypoxka

[[Apensi: 6eH30J1 U TOJIyoJ. TOKCHYHOCTH apeHOB]]

[[[eneTn4eckas CBSI3b yrieBOAOPOAOB, MPUHAIICKAITUX K
pa3IUYHBIM KJaccam| |

[[[IprpoHbIE HCTOUYHUKH YTIEBOAOPOAOB: IPUPOIHBIM ra3 u
MONYyTHBIE He(TSAHBIE ra3bl, He(YTh U MPOAYKTHI €€
nepepaboTku]|

[[[IprpoHbIE HCTOUYHUKHU YTJIEBOIOPOI0B: IPUPOIHBIN ra3 u
MONYyTHBIE He(TAHBIE ra3bl, HeTh U MPOJYKTHI €€
nepepaboTku]|

[[KonTposibHas paboTa 1mo pasaeny «YTIeBOI0pOab»]|

[[TIpenenbHBIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOJI.
Bopoponnas cBsi3b|]

[[MHOroaToMHbI€ CIIUPTHI: STUIICHTIUKOJIb U TJIUIEPHUH]| |

[[@eHON: cTpOCHUE MOJIEKYIIbI, PU3NYECKHE U XUMHUECKUE
CBOICTBA, IpUMEHEHNE] |

[[Anpaerunpl: opMalIbICTUI M alleTAIbISTHA. ALIETOH] |

[[OgHOOCHOBHBIE MpeAeTbHbIE KAPOOHOBBIE KUCIOTHI:
MYpaBbUHasA U YKCyCHas ]

[[[TpakTrueckas pabota Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»]|

[[CreapuHOBas 1 OJIEUHOBASI KUCIIOTHI, KaK MIPEICTaBUTENN
BBICIINX KapOOHOBBIX KHCIOT]]

KonnuectBo yacos

Bcero KoHTposbHBIE

paboTsl
1 BBEIIUTE
3HAYCHHUE
1 BBEIIUTE
3HAYCHUE
1 BBEJIUTE
3HAUYCHUE
1 BBEJIUTE
3HAYEHUE
1 1
1 BBEIIUTE
3HAYCHHE
1 BBEIIUTE
3HAYCHHE
1 BBEIIUTE
3HAaYECHHE
1 BBEIIUTE
3HAaYECHHE
1 BBEIIUTE
3HAYEHUE
1 BBEIIUTE
3HAYEHUE
1 BBEIIUTE
3HAYEHUE

IIpakTrnueckue
paboThI
BBE/INTE

3HAQ4YCHHE
BBE/INTE

3HAQ4YCHHE
BBEJINTE

3HA4YCHHE

BBECIUTEC
3HA4YCHHC

BBEJIUTE
3HaUCHHE

BBEIUTE
3HaYEHHUE

BBEIUTE
3HaYEHHUE

BBEJUTE
3HAYEHHUE

BBEJUTE
3HAYEHHUE

BBEJUTE
3HAYEHHUE

1

BBCOUTC
3HA4YCHUC

JlaTa
A3Y4YEHUS

29.11.2023

06.12.2023

13.12.2023

20.12.2023

27.12.2023

10.01.2024

17.01.2024

24.01.2024

31.01.2024

07.02.2024

14.02.2024

21.02.2024

DneKTpoHHbIE HU(POBBIC
oOpazoBaresbHbIE PECYPChI
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Ne Tema ypoxka KousmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC

/1 Bcero Konrtponbhbie — IIpaktnyeckue — M3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThl paboThI
24 [[Mpu1a KaK COJIHM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEe 1 BBEJINTE BBEUTE 28.02.2024 [[11
nericteue]| 3HAYCHHUE 3HAUYCHHUE
25 [[CnoxHble 3¢UpHI KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIIOT. 1 BBEJINTE BBEUTE 06.03.2024 [[1]
I'unponus cnoxubIX 3¢upos]] 3HAQ4YCHHE 3HAQ4YCHHE
26 [[>Kupsl: THIpOIIN3, TPUMEHEHNE, OnoJormuecKast poiis )kupoB]] 1 BBEJIUTE BBEUTE 13.03.2024 [[1]
3HAYCHHE 3HAYCHHE
27 [[YrneBomsl: cocTaB, Kiaccuukamnms. BaxHeiime 1 BBEJIUTE BBEUTE 20.03.2024 [[11
MpEeACTaBUTENH: TIIIOK03a, (PyKTO3a, caxapo3a]] 3HAYCHHE 3HAYCHHE
28 [[Kpaxman 1 memrono3a Kak MpUPOIHbIE TOJIUMEPHI | | 1 BBEIINTE BBEINTE 03.04.2024 [[11
3HAYCHHE 3HAYCHHE
29 [[KoHTpompHas paboTta no pasneny «Kucimopocoaepxaniue 1 1 BBEJIUTE 10.04.2024 [[1]
OpPraHUYECKUE COSTUHEHUS»] | 3HAYCHHE
30 [[AMHHBI: METHIIAMHH U aHHJIMH] ] 1 BBE/IUTE BBE/IUTE 17.04.2024 [[1]
3HA4YCHUE 3HA4YCHUE
31 [[AMHHOKHCIOTHI KaKk aM(pOTEpHBIC OPraHMYCCKHE COCTUHCHHS, 1 BBE/IUTE BBE/IUTE 24.04.2024 [[1]
HUX Omosiornueckoe 3HaueHue. Ilentumapl]] 3HAYCHHUE 3HAYCHHUE
32 [[benku kak mpupoIHbIE BEICOKOMOJIEKYISIPHBIC COSAMHEHU| | 1 BBE/IUTE BBE/INTE 08.05.2024 [[1]
3HA4YCHHUE 3HAYCHUE
33 [[OcHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKYIISPHBIX 1 BBE/INTE BBEJINTE 15.05.2024 [[1]
COCJIMHEHUH || 3HaA4YCHUE 3HaA4YCHUE
34 [[OcHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYISIPHBIX 1 BBE/IUTE BBE/IMTE 22.05.2024 [[1]
coenuHeHui. [Iactmacchl, Kaydyku, BOJIOKHA] | 3HAYCHHE 3HA4YCHUE

J100aBUTH CTPOKY
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

* Xumus / I'abpuensn O.C., Octpoymos W.T'., Cnaakos C.A., AkunonepHoe o0mectBo «M3narensctBo «lIpocsenienner

Bsenute cBoil BapuaHT

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

https://infourok.ru/konkurs

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

https://www.google.com/search?q=%D1%81%D0%B8%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F&0q=cbythubz&gs_lcrp=EgZjaHJ
vbWUQDAgBEAAY ChixAxiABDIGCAAQRRg5MgwWIARAAGA0YsQMYgAQyDwWgCEAAY ChiDARiIXAXIABDIPCAMQABgKGIMBGLEDGIA
EMgwIBBAAGA0YsQMYgAQyDwgFECA4Y ChiDARiIXAXIABDIPCAYQLhgKGK8BGMcBGIAEMg8IBXAUGAOYrwEYXwEYgAQYCQgIEAAY

ChiABNIBCTKOMTIgMGoxNagCALACAA&sSO
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