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MNOACHUTEJIBHAS 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ysbTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TroCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojiaBanus y4eOHOTO IpeaMera
«Xumus» B 00pa3zoBaTeIbHbIX opranuzanusax Poccuiickoit @eaepannu, peaqn3yronuX OCHOBHbIE
0o0pa3oBaTeyIbHbIE IPOrPAaMMBbl, 1 OCHOBHBIX MOJ0XEHUH «CTpaTeruu pa3BUTHS BOCIUTAHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX00B K pa3paboTKe MporpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIIel cTpaTeruu
0o0y4eHHs, BOCOUTAHH M Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU y4eOHOrO mMpeameTa «XHUMUsD»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyalbHble nojoxeHuss ®I'OC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIEH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHUs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4yaeMO€ BBITyCKHHUKaMu  00mIeo0pa3oBaTeabHOM
OpraHM3aluy, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOLIEH KylbTyphl YelloBeKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pOBBIO U MPHUPOTHOHN Cpere.
Peanmuzyercst xumuueckoe o0Opa3oBaHuE OOydYarOmIMXCS Ha YPOBHE CpEIHEro 0OIero
o0pa3oBaHMs CpeACTBAMU yUeOHOro mpeameTa «XUMUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B MpOrpaMMe MO0 XUMHM C Y4€TOM CHeun(UKH HayKd XUMHH, €€ 3Ha4eHus B
NO3HAHUU MPUPOBI U B MaTEpUANbHOM KM3HM OOLIECTBa, a TaKXke C YY4ETOM OOIIMX Lenel U
NPUHILIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHCTEMbBI CpEIHEro OoOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojib B COBPEMEHHOM
[UBWIN3ALUM, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEIOBEKa, KOTOPOe GOPMUPYETCS B XUMHH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHO B3auMOJIEHCTBYS C IPYTUMU €CTECTBEHHBIMU HAyKaMH, XUMUS CTajla HEOTheMIIEMON
4acTbl0 MUPOBOHM KyJbTYpbl, HEOOXOAMMBIM YCJIOBUEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3WJaTeNlbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TJI00albHBIX MpoOJieM YCTOHYMBOTO pa3BUTHS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
3JI0POBBA.

B coorBercTBMM ¢ 0OmIMMM LEISIMH M TNPHHLUIAMH CpeIHEro oOIiero oodpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUYEHUS1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYyMA,
IPOI0JDKEHH 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» U «O0Ias 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckor XxuMun. @opmMupoBaHue JTaHHON CHCTEMBI 3HAHUH MTPU
M3Y4YEHUU TpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000Opa3usl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpeAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX MPEACTABICHHN O CTPOECHUU BEILIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckasi XMMHs» OOydYaroLIMMCS MPEeIOCTaBISIETCs BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJO0JIOTMYECKUX TMO3HIINM,
Iy0Ke TMOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPUKJIAIHOM XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHMMAHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIIOKEHUNW XUMHUHU, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTyalIbHbIX U SKCIEpUMEHTAIbHBIX HCCIEN0BAaTeNbCKUX 3a7ad. B 1enoMm conepikanue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHWYECKOIO M OPraHWYEeCKOro MHupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUH U MaTEpUAIOB.

B nuane perenus 3aa4 BOCIUTAHUS, Pa3BUTHS M COLIMATN3ALUU 00yJarOIIUXCs IPUHSATHIE
IporpaMMoil 1O XMMHHM NOAXOJAbl K OINPEICICHUI0 COAEPKAHMUS M IOCTPOEHUsS IpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHHUBEPCAJBHBIX YUEOHBIX NeHCTBUH, MMeromux 0a3zoBoe
3HaYeHHUE Ui PA3IMYHBIX BHUIOB JEATEIBHOCTH: pELICHHS NpoOsieM, MOMCKA, aHaIW3a H



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
Ha YPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU OMPEIEIICHUN COJEPKATEIbHON XapaKTepUCTUKU
nenel W3ydeHWs IpelMeTa HalpaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPAJUIMOHHO
npu3Haéress  (OPMHUPOBAHHE OCHOB XWMHYCCKOW HAyKHM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUICCKOM ISATEIHHOCTH YEIIOBEKA U KaK OJJHOT'O M3 KOMIIOHEHTOB MUPOBOI
KylIbTypbl. C METOAMYECKONH TOUKH 3pPEHHs] TaKOM MOJIXOJ K OIMpENeiICHHI0 Ieseld M3ydeHUs
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH HM3y4YeHHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstolIei
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBIC MOHSTHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX 00O0OIEHUN MHUPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HEOOXOMUMBIX JUIsl IPHOOPETESHUSI YMEHUN OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYECKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHM U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEJICH W 3a71ad U3yYCHHUS MpeaIMeTa B
porpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cuUcTeMme cpefHero odmiero oopaszoBanus. CeroJHs B MPENnoJaBaHuU XUMHH B OOJbIIEH CTETIEHU
OTAETCS MPEIOUTEHUE IPAKTHYSCKONH KOMIIOHEHTE COJICPIKaHUsT O0YUICHHSI, OPUCHTUPOBAHHON
Ha MOJrOTOBKY BBIMYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3alliM, BIAJCIOIIET0 HE HaOOpoM
3HaHWM, a (PYHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOTO
MOJTyYeHHsl 3HAHUN U IPUMEHEHUS X B PEabHOM KU3HU JJIs PEIICHUs MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ oTUM Tpu M3y4YeHHWH TMpeaMera «XHUMHsD JOMUHHUPYIOIIEE 3HAYCHUE
nproOpeTaloT TaKKMe NN U 33]a9H, KaK:

aJanTanus 00yJaronuXcs K YCIOBHSIM THHAMUYHO Pa3BUBAOIIETOCS MHUPa, (POPMUPOBAHUE
WHTEIJIEKTYyallbHO Pa3BUTONM JUYHOCTH, TOTOBOM K caMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PENICHWI B KOHKPETHBIX XU3HEHHBIX CUTYaIIHsIX,
CBSI3aHHBIX C BEIICCTBAMH M WX PUMEHCHHEM;

dbopMupoBaHue y O0OyYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs TMpodieMm,
MoWCcKa, aHalW3a W 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JESATSIIbHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B IMO3HAHWW XUMHH, a TAKXKe I OICHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIBHO MTpHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE



TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE y O0YUYAIONINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTAHHE Y 00YJarOMIUXCs yOKAEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJIOO0AIBHBIX MPOOJIEM PANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHST YHEPTETUYECKUX PECYpCOB M COXPAHEHUS MPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETCHUS
OTIBITA UCIIOJIb30BAHUS TIOMYUYCHHBIX 3HAHUH JUISI IPUHSITHS TPAMOTHBIX PEIICHUH B CUTYAIIHSX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSMHU.

B y4eOHOM 1utaHe cpemaHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

OO01ee 4uCIIO YacoB, OTBEAEHHBIX ISl U3YYCHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero odbpazoBanus, coctaisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Heze1O).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOM XUMHUHU

IIpeamer opraHM4ecKOl XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE W 3HAYCHHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coeauHennit A. M. bytneposa,
e€ OCHOBHbIe TNOJOXKEeHUA. CTpyKTypHblE (DOPMYIJIBI OpPraHWYECKUX BelecTB. [ omonorus,
n3oMepusd. XUMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OMHAPHBIE U KPATHBIE CBS3U.

[TpencraBnenue o kiaccuuKaluy oOpraHnyecKkux BeuecTs. HomeHkaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS BaKHEHIINX IPeICTaBUTENEH KIIacCoB
OpPraHUYECKUX BEILIECTB.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEILECTB M MaTepHaJaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpraHMYECKHUX BEIIECTB, HaONIOJICHHEe U OMNHCAaHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHUHM (IUIaBJIeHUE, OOYyTIIMBAHNUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKHid psa. MeTaH um 3TaH — mpocTeiiiue
MPEJICTaBUTEININ AJIKAHOB: (PU3NUECKHe U XUMUYECKUE CBOMCTBA (peaklny 3aMeIlleHUs] U TOPEHNs),
HAaxO/IEHUE B IIPUPOJIE, IIOJyYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHE M XHMHYECKHE CBOMCTBA (peakiuHu TUIAPUPOBAHMS,
rajJloreHUPOBAHUS, TUAPATALIMH, OKUCIICHHS U IOJIMMEPU3allun ), TOJyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetmnOyraaueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHUE
cBOiicTBa (peakuus noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3UHBI.



AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psaA. AlETHUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI), IOJyUEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBAa (peakLuu
rajJJIoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyY€HUE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOLyUeHue U
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTMYeckas CBA3b MEXKIYy  YIVIEBOJOPOJAMHU,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YIieBOAOpoAoB. [IpupoHblii ra3 U nomyTHbIe HEQTSIHBIE Ia3bl.
Heds u e€ npoucxoxaenue. CiocoObl mepepaboTKu HePTH: EePErOHKa, KPEKUHT (TEPMHUYECKHH,
KaTauTHaeckuil), mmponu3. [lpogykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MpOIyKThI €0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALlEHUI: O3HAKOMIIEHHUE C
o0pa3maMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 «Yroaw», MoaenupoBaHue
MOJIEKYJl YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE MNPAKTHYECKOW PaOOTHI:
IIOJIy4Y€HUE 3TUIICHA U U3Y4YEHHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Bbluniciienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBa
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJIHBIX BELIECTB WM IPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xammue opranndeckue coeTMHEHUS

[IpenenbHblE OJHOATOMHBIE CHUPTHL. METaHON W 3TaHOJN: CTpOeHue, (U3NYECKue u
XUMHYECKHE CBOWCTBA (peakIUu C aKTUBHBIMU MeETaJlJIlaMH, TajJore€HOBOJOpOJIaMH, TOpPEHHE),
IpUMEHEeHHEe. BonopoHble CBSI3U MEXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPraHu3M YeJIOBEeKa.

MHoOroaToMHble CIUPTHL. OJTUJICHIJMKOJIb W IJIMLEPUH: CTPOEHME, (U3HUECKUE U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAaUeCTBEHHAsl peaKkus Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@DeHo: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (peHona.
[Tpumenenue denona.

Anprerusl M kemouwvl. DopManbIeruj, aueTambAerHI: CTpoeHue, Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCICHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHBIC PEAKIUH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIIOTHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00IIHMe I KJlacca KHCIIOT, peaKIusl
TepudHKaMK), TOoJNyueHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIeE IENUCTBUE.

CrnoxHble 23Ul KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MApOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. IIpumenenne xxupoB. bruonoruueckas poib KUpPOB.

YrieBonpl: cocTaB, Kiaccuukaiys yriieBoaoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IOPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3HMUECKHE U XUMHUYECKHE

cBoiicTBa (B3aumoseicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuadyHbIM pacTBOPOM OKCHA
cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, NMPUMEHEHHE,
ouonorndeckas poib. DorocuHTe3. OPyKTO3a KaK H30MEP TITFOKO3BI.



Kpaxman n nemntonosa kak npupojHsle nonumepsl. CTpoeHue Kpaxmaia U LeJUTI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMmaia (T'MIpoju3, KaYeCTBEHHAs PeaKus C UOJ0M).

OKCHEpUMEHTAJIbHBIE METOJAbl H3YUYEHMs BEIIECTB U MX IPEBpALICHMI: IPOBEACHUE,
HaOJIIOIEHHE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHBIX
cnupToB (B3auMoaelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom menu(ll), B3anmozeiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE ITPAKTUYECKON pabOThI: CBOMCTBA pacCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3a1aun.

Bobruncinenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WM MPOYyKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJIHBIX BELIECTB WM IPOJYKTOB PEAKIIUN).

A3zoTcoaeprkalie oOpraHu4ecKue CoeInHEHMs.

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHnyecKre coeqnHeHus. DU3NUecKne U XUMUIECKUe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IMIMHA). buojormueckoe 3HaueHHE AMMHOKMCIIOT.
IlenTungr.

benku kak mpupoJHbIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHas U
TpPEeTUYHAsi CTPYyKTypa OenKkoB. XHMHUYECKHE CBOMCTBa OJIKOB: THUAPONU3, ICHATYpaIHs,
KaueCTBEHHbIE PEAKIIMH Ha OENIKHU.

OKcliepUMEeHTalIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HaOJarofeHue U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OENKOB.

BbicokomouiekyasipHbIe COeJUHEHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEPU3AIIUs U MOJIMKOHICHCAIINS.

OKCrepUMEHTAJIbHbIE METOJIbl M3YUYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpenIMeTHBIX CBsI3€l MpH M3y4YeHUH opraHmdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATHH, TaKk U
MOHSITUM, ABJISIOLUIMXCS CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0me ecTecTBEHHO-HAyUYHbIE TOHATHS: SIBIEHHE, HAay4yHBbIH (aKT, TUMOTE3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KIacCupUKalus, TMEePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTepus, SHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEeHHUS.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, yIriIeBOIbl, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TIOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NuIEeBble MPOAYKThI, OCHOBBI PAllMOHAIIBHOIO MUTAHUs, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUUYECKHE MTPENnapaThbl, MaTepUallbl U3 UCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuuyeckne 0CHOBbI XUMHHU

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpoBHH, MOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas: KOH(GUTYpalus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux sieMeHtoB [ U.
MenpeneeBa. CBsa3p nepuoauyecKkoro 3akoHa u Ilepuonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHON TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
10 rpynnam 1 nepuojam. 3HadeHue NEePUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBSI3b. BUIbl XUMHUYECKOW CBsI3U (KOBaJICHTHAs
HETOJISIpHAsl W TIOJISIpHAsl, WOHHAs, MeTaJuimdyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DNEeKTpOOTpULIATENBbHOCTh. CTeneHb OKUcieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIETKH.

[TonsiTve 0 nucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas 1o
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coequHeHnidi. HomeHknaTypa HeOpraHnyeckux BEIIEeCTB.
['eneTnyeckas CBsI3b HEOPraHMUECKUX BEIIECTB, MPUHAUICKAIINX K PA3INYHBIM KJIaccaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKHX peakiUil B HEOPraHWYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3MyHbIX (pakTopoB. OOpaTHMble peaklUu.
XnMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunuun Jle [larense.

OnekTponuTrdeckas aucconuanus. CuimbHble W ciiadbie 37eKTponuThl. Cpena BOJTHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaibHas, IeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/bl M3YyY€HHUs BELIECTB U UX IPEBPALLEHUI: JEMOHCTpaLus
tabmui «lleprognyeckas cuctema xumudeckux snaemeHToB [[. U. MenneneeBa», m3zyueHue
MoJiele KpPUCTAJUIMUECKUX pelEToK, HaOJII0JAeHHe U OINKCaHUEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXKeHHe MEepOKCHAa BOJOpPOJAa B MPUCYTCTBUU KaTalln3aTopa,
OIpEEIIEHUE CPEABl PACTBOPOB BEILECTB C NMOMOLIbI0 YHHBEPCAIBHOIO MHIMKATOPA, pPEaKLUU
MOHHOTO OOMeEHa), MpoBeJeHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTh XUMHUYECKOM peaKIum.

Pacuérnbie 3amaun.

Pacuérsl 110 ypaBHEHUAM XHUMHUUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MAcCCOBAas JOJIs BEILIECTBAY.

Heopranuveckasi xumust



Hewmeramnsl. [lonoxenne HemetaiioB B Ileproanyueckoi cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOCHHOCTH CTPOCHHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJToTponusl HEMETauIoB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa U yriepoaa).

XYUMHYECKHE CBOMCTBA BaKHEWIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yIIepoaa U KPEMHHUA) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnel. [lonoxenne metamioB B [lepuoandeckoi cucreme XMMUYECKUX 3J1IeMeHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTauioB. Obuiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIOB.

XUMHUYECKHE CBOWCTBA BAXKHEHUINIMX METAJUIOB (HATPWH, KaJWi, KajabIMd, MAarHUM,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O6mme crocoObI moTydeHusI MeTaIUIOB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHUS BEIIECTB U HMX TMPEBPALICHUN: HU3YYCHHUE
KOJUIEKIIUU «MeTasibl U CIUIaBb», 00pa3lioB HEMETAUIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 3a/a4,
HAOMO/ICHUE U OINHCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCH/IA ATFOMUHUS C PACTBOPaAMH KUCJIOT U LIEIOYEH, KAYEeCTBEHHBIE PEaKIIMM Ha KaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétel Macchl BemiecTBa Uil 00bEMa ra3oB MO H3BECTHOMY KOJMYECTBY BEIIIECTBA, Macce
WM 00BbEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEII[ECTBA) MPOYKTOB PEAKIIMH, €CITU OJTHO M3 BEIECTB UMEET IMIPUMECH.

XuMHUA 4 KU3Hb

Ponp xuMuu B o0ecriedeHrnr 9KOJIOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BuTHUU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITUH.

[IpencraBnenus 06 00X HAYYHBIX TPUHITUTIAX TPOMBITIUIEHHOTO TTOJTYYSHHS BAXKHEUIITUX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XUMHUS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO MCIIOIH30BaHUS MPENapaToB OLITOBON XUMHUU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpH U3YYEHHH OOIEel U HeOpraHMYecKoil XMMUU B
11 xmacce ocyIiecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsi OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
pPaZvo0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBA, PU3NUYCCKUE BEIIMYUHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTbh.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.



['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.
TexHOMoTUsl: XUMUYECKAasl MPOMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIHHBIX

MaTcpurajioB, CEIbCKOXO3IHCTBEHHOE IMponu3BOACTBO, nuIcBasa MPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€puraiosB, OJICKTPOHHAas IMPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IpoTrpaMM CpPEAHEro OO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pEe3yIbTATOB OCBOCHHUS MPeIMETa « XUMHsD Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl BbIICICHBI
CJICAYIOINE COCTABIIAIOIINE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE PE3YIIBTATHl OCBOSHHS MPEIMETA « X UMD JOCTUTAIOTCS B €INHCTBE Y4EOHON
U BOCIIUTATEIIHbHOMN JIEATEIILHOCTH B COOTBETCTBUU C TYMAHHUCTHUECKUMH, COIIMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IMpaBUJIAMU MOBEJIEHHs, CHOCOOCTBYIOLUIMMHU Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaIOIIMXCS.

JIMuyHOCTHBIE PEe3yJbTAThI OCBOCHUS IMpenMeTa « XUMUS» OTPaXarT CPOPMHPOBAHHOCTH
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTu3aliiy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YJAIOIIUMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKCHUS K
3aKOHY U MPABOTOPAIKY;

NPEJCTaBICHNUS O COLHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIWYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPH CO3JAHUH YYEOHBIX IPOCKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIECIUIO0 OTEUYECTBECHHOMN
XUMHUU;

YBaKEHHUs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO AOCTHIKEHMsI HAyKH €CTh Pe3yJIbTaT [UIMTENIbHBIX HAOJIIOJIECHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOirofeHus MmpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYAOBOI1 1€ATEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHM MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3audHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIieM, BIMSHHS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCIIOB30BaHUS JOCTIKCHUH XUMUU JJIS PEIICHHS BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOHN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(oOuu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;



IOHUMaHMs CHeuM(UKH XUMHMHM Kak HayKH, OCO3HaHMs €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM W HSKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cpepax mpodheccuoHaTbHOMN JesITENbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO MpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOlIeHaYYHbIE TTOHSTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPIUs, SBJICHUE, MPOIECC, CHCTEMa, HAYYHBIH (akT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIICI0OBaHKe, HAOIIOIEHIE, H3MEPEHHUE, DIKCIICPUMEHT U JIPyTHE);

YHUBEPCAIbHBIE y4eOHbIe JNEUCTBUA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryJsTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (PYHKIIMOHATBHONH TIPaMOTHOCTH H
COILMAIbHOM KOMIIETECHIMH 00yUaroIIUXCs;

CHOCOOHOCTh  OOYYarONmMXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAaHUA U YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeﬁCTBHSI B IIO3HABAaTEILHOU U
COLIMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MOo3HaBATC/JIbHBIMU HeﬁCTBHHMH:

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBAaTh W  aKTYaJIM3HpPOBATh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JTOCTHIKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B paCCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 337124, IPUMEHATh Ha3BaHHbIE MOJEIbHBIC TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM MCCIIeOBATEIbCKOM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh HHPOPMALIUIO PA3IMYHbIX BUI0B U (DOPM NpEeACTaBIECHUS, KpUTHUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMyIHMpOoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbl NpPH IOHCKE U OTOOope
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OgiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUAIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ AMAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C MpPE3EHTAlel Pe3yNlbTaToOB IO3HABATEIFHON AEATENBHOCTH, IMOIYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y49eOHOro mpoekTa W (OPMyJIHMPOBATH BBIBOJABI IO pE3yJbTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN Ty TEM COTIIACOBAHUS MTO3HUIIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAILHBIMH PeryisTUHBHBIMH 1€ CTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh U OCYILECTBIISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMuUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KYJbTYpbl JIMYHOCTH, €€ (YHKUMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMOM JUIs pEeLIeHUs
NPAaKTUYECKUX 3aJlad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOUICHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKyJa, BAJICHTHOCTb,
ANIEKTPOOTPHULIATEIbHOCTh, XUMMYECKas CBsA3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSpPHBIE  00BEM, YITIEPOAHBIH  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajuKai, H30Mepus, M30Mepbl, TOMOJIOTMYECKUN psia, TOMOJIOTH,
YIJIEBOJAOPOBI, KACIOPOA U a30TCOAEPIKAIIME COCAUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJTUHEHNUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOSHUS] OPraHHMUECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHHWs, JEKAIIHE B OCHOBE IMOHMMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBJICHUHN, (PAKTOJIOTHYECKHE CBEJIEHUSI O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U IIPAKTUYECKOH JEATENBHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPY OMMMCAHUU COCTABA, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHNN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (GOpMyJT OpraHMYECKUX BEIECTB
Y YpaBHEHHW XMMHYECKUX PEAKLWN, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHWUYECKHX BEIIECTB
JUISL WIUTIOCTPALIMK UX XMMHUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEIIECTB MO0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllue COENWHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh UM Ha3BaHMA No cucrteMarnyeckor Homenkmnatype (IUPAC), a Taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyrtaaueH-1,3, mermnOyramuen-1,3, OeH301,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOb, TJIMIEPHUH, (EHON, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEaKLMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEIIECTB W MIPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYyalHsIX, CBSI3aHHbIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATE XUMHYECKUN HKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYEHHUE ITHIICHA U U3YUYECHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB [P HarpeBaHHH,
[IBETHBIE PEAKIINH OCIKOB) B COOTBETCTBHH C MTPAaBUIIAMU TEXHUKHU 0€30MaCHOCTH MTPH 00paIlieHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATh PE3yIbTaThl XHUMHUYECKOTO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbsS M
OKPYXaIoIIel TPUPOIHON CPEIbl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszatens [IJIK, moscHsaTe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmerHsble pe3ysbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudecKast XUMUs OTPAXKaroT:

c(OPMHPOBAHHOCTD ITPECTABICHUIN: 0 XUMUYECKOI COCTABIIAIOLIEH €CTECTBEHHO-HAyYHOU
KapTHHBl MMpa, POJIM XMMUU B IIO3HAHUM SIBJICHUH NMPUPOJBI, B (POPMUPOBAHUM MBILUICHUS U
KYJbTYpBhl JIMYHOCTH, €€ (PYHKUMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMON [UIS pELICHUS
IPAKTUYECKUX 3a7ad M HKOJIOIMYEeCKM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pOBBIO U
HOPUPOIHOI cpere;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOINOJArarolue
HNOHATHS (XMMUYCCKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHas, MOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTa/NIM4YecKass  pelérka, TUIBl XUMHUYECKUX  peaklHi, pacTBOp, 3JIEKTPOJIMTBHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaklii, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
quccounuanuy, nepuoandeckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHHUs M NPEBpAIllCHUs 3HEPTMM IPU XUMHUYECKHX PEaKLHAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHHUS, JIEXKAIIUEe B OCHOBE IOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPTaHMYECKUX BEIIECTB B
OBITY M IPAKTUUECKON AEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPHU OMHCAHUU HEOPraHMYECKHUX
BELIECTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
dbopMynl BelIECTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMaTHYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHMUYSCKHX BEHIECTB (yrapHbIi Tas3,
YIIEKUCIBIA Ta3, aMMHUaK, TaléHas M3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
Jpyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUUECKUX
AJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHas, MOJIEKYJIsIpHasi, MOHHAas, METaJIM4ecKas), XapakTep Cpeasl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpEACNEHHOMY KJIAcCy/TpyIIe COSAMHEHUH (POCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTepHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MenpneneeBa M JI€MOHCTPUPOBAaTb €0  CUCTEMATU3UPYIOUIYIO, OOBACHUTEIBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JIE€KTpOHHBIE OPOUTAINY, «IHEPrETHUCCKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIUE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPIraHMYECKHMMH BEIIECTBAMU C IOMOILBI) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIUK;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKLUN PA3TUYHBIX TUIIOB, TIOJHBIE
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKaIIIe B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUSI CEpPHOM KHCIOThI, aMMHaka, a Takke CHOPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIMAX U IKOJOTUYECKHUX MPOOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJIsI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MPH XUMUYECKUX
PEaKIHIX, MACChI BEIIECTBA UK 00BEMA Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe UITH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKIIUU BEIIECTB, TEIUIOBOTO A (deKTa peakinu Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznoxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTropa, OINPEICICHHE CpPEIbl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHIWKATOPA, BIUSIHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMH, peaklMd MOHHOTO OOMEHa, KaueCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U JJa0OpaTOPHBIM 000PYI0BaHUEM, MPEICTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MaCCOBOM KOMMYHUKaLMK, IHTEpHET U APYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpPY’KaIOIIEeW MPUPOIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBbI
onpeeIEHHBIX BEIIECTB, MOHUMAast cMbICT mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 11st 3anucy XuMu4eckux GopMyI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KUIIACC
KosuvecTBo 4acoB 3 (b )
o JIEKTPOHHBIE (HH(pOBbIE
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbl Beero Kontp.p  Ilpakr. 06pasoBaTeIbHbIE PeCypehl
a0oThI padoThI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKONH XUMUM
IIpeamer opranndeckoit XxumMuu. Teopusi CTpoeHUS https://academy-
1.1 o prall[{ qucg UX COCIMHEHMI A M 5 I;He 05 N 3 content.apkpro.ru/lesson/a9f3d191-
P A F - DYTIEp Sele-4e24-ac02-efb16fad9f6a
Wroro mo pazneny 3
Paznea 2. YrieBoaopoasbl
https://academy-
2.1 [IpenenbHbIC YIIEBOAOPOIbI — AJTKAHBI 2 content.apkpro.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl
HenpenenbHbIe YIIIEBOIOPOIBI: ATKEHBI https://academy-
2.2 aHKap IfeHH anKiHH FOPOIEL: ’ 6 1 content.apkpro.ru/lesson/258ddc06-
AHCHEL ec23-473c-b3d7-ed82fcaddd02
https://academy-
2.3 ApomMaTHyeckue yrieBoaopOoIbI 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
2.4 TIpHpO/LHbIe HCTOUHHKH YTIICBOZIOPOJIOB H HX 3 1 https://lesson.edu.ru/04/10
nepepadoTka
Hroro mo pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHusl
https://academy-
3.1 Crouptbl. DeHon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

https://academy-
32 %L;{emnm. KapOonossie kucnotel. CioxHbIE v content.ankpro.ru/lesson/8664b319-
OPHPRL Oba3-4945-b076-ch7ae5858h90
https://academy-
33 VriieBo bl 3 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazaeny 13
Pa3nen 4. A3oTcoaeprkainye opraHnyeckue coeIMHeHUus
https://academy-
4.1 AMUHBI. AMUHOKHCJIOTBL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Utoro no pazneny 3
Paspen S. BeicokoMoOJIeKY I pHbIE COeIUHEHUS
51 ‘ [Tnactmaccer. Kaydyku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m HpOrpAMMES Beero KOﬁHTpOJ‘IbHLIe HpﬁaRaneCKne 06pazoBaTeIbHbIE
padoThbI padoThI pecypes
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanyueckuit 3aKoH
1.1 u Ileproanueckas CHCTEMa XUMUYECKHUX 3 https://lesson.edu.ru/04/10
anemenToB /I. 1. Menaeneera
1.2 Crpocnue pemectsa. Muoroobpasue 4 https://lesson.edu.ru/04/10
BEILIECTB
1.3 XUMHYECKUE PEAKIHH 6 1 1 https://lesson.edu.ru/04/10
Hroro o pazaeny 13 https://lesson.edu.ru/04/10
Paznen 2. Heoprannueckasi XuMus
2.1 MerTasibt 6 1 https://lesson.edu.ru/04/10
2.2 Hemeramnsl 9 1 1
2.3 CBA35 HEOPTaHMUECKNX H OPrAHHIECKHX 2 https://lesson.edu.ru/04/10
BEIIIECTB
Htoro mo pazaeny 17 https://lesson.edu.ru/04/10
Pa3gen 3. XuMus u :XKu3Hb
3.1 XUMUS U KU3HD 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10O 34 2 3

I[TPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI /151 YYUEHUKA

Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., AKITMOHEpHOE
obmectBo «M3natenbcTBO «IIpocBemenue»,2022 r
Xumus, 11 xnace/ I'abpuensu O.C., Ocrpoymon U.T'., Cnagkos C.A., AKIHOHEpHOE
obmectBo «M3natenbcTBO «IIpocBenienue»,2022r.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Xumusi(6a30Bblil ypoBeHb).Peanu3zanus oOpa3oBaHus: METOAHMYECKOE TOCOOUE IS yUUTEINs
/ KaBepuna A. A., [luayruna I'.B.; mox pen.I'. B. [Tuayrunoii. M. : ®I'BHY «UucTHTYT
cTpateruu pa3zsutus obpazoanus PAO», 2022 81 c.:u.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://edsoo.ru/rabochie-programmy/
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