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HOACHUTEJBbHASA 3AIIUCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE CpeaHero oOmiero odpa3oBaHusi pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoit deneparumy,
TpeOoBaHUN K pe3yabTaTaM OCBOEHUsS (eaepanbHOl 00pa30BaTENBHON MPOTPaMMBI CPEIHETO
obmero oo6pazoanus (POII COO), mpexacraBieHHbix B DemepasbHOM TOCYAapCTBEHHOM
obpaszoBatensHoM crangaptre COO, c¢ yuérom Kounenuuu mnpenojaBaHus y4eOHOro IpeaMeTa
«Xumus» B o0pazoBaTenbHbIX OopraHuzanuax Poccuiickoit denepaium, pealn3yrolluX OCHOBHBIE
oOpa3oBaTesibHbIE TPOTPAMMBI, M OCHOBHBIX MOJOXEHHHA «CTpaTeruul pa3BUTHS BOCIHMTAHUS B
Poccutickoit @enepanuu Ha niepuon 1o 2025 roma» (Pacnopsokenne IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

Ha Gaze nentpa «Touka pocTta» obecrnednBaercs: peajn3anus o0pa3oBaTeIbHbIX IPOrpaMM
€CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOM HAIIPaBIEHHOCTEH, pa3pabOTaHHbBIX B COOTBETCTBUHU C
TpeOOBaHUAMU 3aKOHO/IATENIbCTBA B chepe 0Opa3oBaHus U ¢ yuéToM pekoMeHaauuii depepaibHOro
oreparopa yaeOHoro npeamera «Xumus». O0pa3oBaTenbHas IporpaMma Mo3BOJIsIeT HHTETPUPOBATH
peanu3yeMble NOJXO0/1bl, CTPYKTYPY U COJlepKaHUe ITPU OpraHu3aluu ooyueHus xumuu B 10-

11 xmaccax, BBICTPOSHHOM Ha 0a3e JII000ro U3 TOCTYIHBIX YIeOHO-METOAMYSCKIX KOMIUICKCOB
(YMK). Ucnonb3oBanue obopynoBanus «Touka poctay npu peanuzanuu ganHoi Ol nmo3sossier
CO3/1aTh YCIIOBHSL:

* JUIS pacIIMPEHUs COAEPKAHUS IIKOIBHOTO XMMUYECKOT0 00pa3oBaHMs;

* I NOBBILIEHMSI I03HABATEIbHONW aKTUBHOCTH 00YYarOIINXCS B €CTECTBEHHO-HAYYHOW 00J1acTH;

* Ul Ppa3BUTUS JIMYHOCTH peOEHka B mporecce O0OydeHHs XUMHMH, €ro CIOCOOHOCTEH,
(GbopMHPOBaHUA U YIOBJIETBOPEHUS COLIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* I paboThl ¢ OapEHHBIMU IIKOJIBHUKAMHU, OPraHU3aLMU WX Pa3BUTUS B Pa3IMYHBIX 00JIACTIX
00pa3oBaTeIbHON, TBOPUYECKOU EATETLHOCTH .

OcHOBY MOAXO0JI0B K pa3paboTKe MpOorpamMmbl MO0 XWMHUH, K ONpPEIEJICHUIO 00IIeil cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUA O0YyJaIOUIMXCA CPEACTBAMM Y4eOHOTO MpeaMeTa «XUMus» I
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KoHUenTyanpHble nojoxeHus PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH L€, COoAepX aHUsl, Pe3yabTaToB 00ydeHHs U TpeOOBaHUIl K YPOBHIO
MIOATOTOBKH BBIITYCKHHUKOB.

Xumuaeckoe o0pa3zoBaHue, MOTyIaeMOe BBIMTYCKHIKAMH 0011e00pa3oBaTeIbHON OpraHu3aIiiy,
ABIISICTCSI HEOTHEMJIEMOM 4YacTbl0 HX 00pa3oBaHHOCTH. OHO CIY)XUT 3aBEpIIAIONIMM JTaroM
peanu3ali Ha COOTBETCTBYIOLIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MPHUCYIIHUX
[IEJIOCTHOM CHUCTEME XHMHMYECKOro oOpa3oBaHUS. OTH LEHHOCTH KacaloTCs TMO3HAHUS 3aKOHOB
IpUPOABI, (OPMHUPOBAHUS MHPOBO33PEHHS U OOIIEH KyJIbTYPhl UEIOBEKA, a TAKKE SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOUICHHSI K CBOEMY 3/I0POBBIO M NPHUPOIHON cpene. Peanmsyercss Xxumuueckoe
oOpa3zoBaHHe OO0YyYarOIMMXCS HA YPOBHE CpeaHero oOmiero oOpa3oBaHHs CpEACTBAMH y4eOHOTO
npeaMera «XHUMHUA», COAEPKaHUE U MOCTPOEHUE KOTOPOrO ONpPENEIEHBl B MPOrpaMMe MO XUMHHU C
yu€ToM crneuu(pUKd HAyKH XUMUH, €€ 3HaueHHs B MO3HAHUM IPUPOABI U B MaTepHAIbHOU JKU3HU
obmiecTBa, a TaKke C y4€TOM OOIUX LeNed M MPHUHLUIOB, XapaKTEPHU3YIOLIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI Cpe/iHero obuiero oopasosanus B Poccuiickoit deneparyu.

XuMHsI KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK HIPaeT OCOOYyI0 pOjb B COBPEMEHHOMH
LUBWIN3ALUN, B CO3JaHUM HOBOW 0a3zbl MaTepHalbHOW KylbTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(opMHpOBaHKE PAIMOHAIBLHOIO HAYYHOTO MBIIUICHUS, B CO3JaHHE LIEJIOCTHOTO MpEACTaBICHUs 00
OKpY’KaloIlleM MHpE KaK O €JIMHCTBE MPHPOJbI M UYelOBeKa, KOTopoe (OopMHpYeTCs B XUMHUHM Ha
OCHOBE NOHMMAaHHS BEIIECTBEHHOI'O COCTaBa OKPYXAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEIECTB, UX CBOUCTBAMH U BO3MOKHBIMU 00JIaCTAMU IPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C IPYIMMHM €CTECTBEHHBIMH HayKaMM, XUMHS CTajla HEOThEMJIEMOU
YacThI0O MUPOBON KYJIBTYPBI, HEOOXOJUMBIM YCIIOBHEM YCIIEHUIHOTO TPyJa U KH3HU KaKIOro 4jieHa
obOmiectBa. CoBpeMeHHass XHMHsI Kak HayKka coO3HWjJaTeibHasl, Kak HayKa BBICOKMX TEXHOJIOTHM
HarpaBjeHa Ha pelleHHe INI00ANbHBIX MPoOJIeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOH,
SHEPreTUUECKOM, MUILEBO, SKOJIOrMUYeCKOil 0€30M1acCHOCTH U OXPaHbl 30POBbSL.

B coorBercTBMM C OOMMMH LEIIMM M NOPUHIHUIIAMUA CpEIHEro oomero oOpa3oBaHUs
conepkanne npenmera «Xumus» (10—11 xmaccel, 0a30BbIl YpOBEHb H3YYEHHS) OPUEHTHPOBAHO




MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY OOYYaloIIUXCs, HEOOXOAMUMYIO WM JUIS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO BKJIIOUEHUS B JKU3Hb COLIMYMA,
MIPOJOIKEHHS 00pa30BaHuUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocTtaBisiomuMu npeamMeTa « XUMHUs» SBISIOTCS 0a30Bble Kypehl — «Opranudeckasl XUMUs» U
«O6masi 1 HeopraHuyeckass XUMHSA», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX SIBISIOTCSA
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUI 110 HEOPraHWYECKOW XMMHHU (C BKJIIOUEHUEM 3HAHUM U3
oOuieil xumMun) u oprannyeckoil xumun. dopmMupoBaHre JaHHONW CHCTEMbI 3HAHUUN MPHU U3yUCHHUH
npeaMeTa 00ecreYrBaeT BO3MOXKHOCTh PACCMOTPEHHs BCEr0O MHOT000pas3usi BEIIECTB HAa OCHOBE
OOIINX MOHATUMN, 3aKOHOB M TEOPUN XUMHUHU.

Crtpyktypa coxepxanusi KypcoB — «Opranuueckas xumus» u «OOIIas U HeopraHUYecKas
XuMus» chOpMUpPOBaHAa B MpOorpaMMe MO XMMHHU Ha OCHOBE CHUCTEMHOTO TOJXOJa K HM3YYECHHIO
yueOHOro matepuana M OOYyCJIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUN Ha
ONpeNEeNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOod XHMHUHM BEIIECTBa
paccMaTpuBalOTCA Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS] OPraHUYECKUX COECIMHEHUH, a TaKkxke
Ha YPOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX MPEJCTaBICHHI O CTpoeHuU BeiecTB. CBeaeHus 00
U3Y4aeMbIX B Kypce€ BEIIECTBAX MJAlOTCS B PAa3BUTUM — OT YIVIEBOJOPOJIOB JO CIOXKHBIX
OMOJIOTUYECKH aKTHUBHBIX COeJUHEHuH. B Kypce opraHmdeckoil XuMHUM TOJNy4yarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIBHBIC MPEICTABICHUS O
XMUMUYECKON CBS3M, KJIACCHU(PHUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOEHHUS, O XUMUUECKON PEaAKIIH.

Ilon HOBBIM yIJIOM 3peHHs B mpeamere «XuMUs» 0a30BOro YpOBHS paccMaTpHBAETCS
M3YYEHHBII Ha YpPOBHE OCHOBHOrO 00mero oOpa3oBaHUsI TEOPETUYECKUH MaTepual |
(akTOJOrMUECKUE CBEJCHUS O BEIIEeCTBAX M XMMHUYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce
«O06masi U HeopraHWYecKass XMMHs» OOYydYaroIMMCS MPEJOCTaBISETCS BO3MOXKHOCTH OCO3HATh
3HAa4YeHHE MEPUOJINYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOA0JIOTMYECKUX MO3MILUH, TIy0sKe
MOHSTh UCTOPUYECKOE M3MEHEHHE (DYHKIIMI 3TOr0 3aKOHA — OT 0000marNIe 10 0OBICHIIOMENH U
MIPOTHO3UP YIOLLEH.

Enunas cucrema 3HaHMII O BaXKHEMIIMX BEIECTBAaX, UX COCTaBE, CTPOCHHM, CBOMCTBaxX M
IIPUMEHEHNH, A TAK)K€ O XMMMUYECKHUX PEaKLIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX NPOTEKaHMS
nononHsercs B Kypcax 10 wm 11  kmaccoB  3yeMEHTaMM  COIAEpKaHMS, HMMEIOINMHU
KyJIbTYpOJOTHUECKUIT M TPUKIAJHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAaHHUIO
B3aMMOCBSI3U XUMHH C JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBHON U MPAKTUYECKOM
JeSITEILHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH
TEOPUM M TMPAKTHUYECKUX MPWIOKEHUN XHWMHH, IOMOTalOT BBITYCKHUKY OpPHUEHTHPOBATHCA B
OO0IIIECTBEHHO M IMYHOCTHO 3HAYMMBIX POOJIeMax, CBA3aHHBIX C XUMHEH, KPUTUIECKH OCMBICIHBATD
uHbOpMallMI0O U TPUMEHATh €€ [UIsl TOIMOJHEHUS 3HAaHUW, pEeLIeHUS WHTEIUIeKTyaJbHbIX H
HKCHEPUMEHTAJBHBIX MCCIIEI0BATENbCKUX 3a7ady. B 1emoMm cogepkaHue ydeOHOro ImpenMeTa
«XUMHUSA» JAHHOTO YpPOBHS H3YYEHHS OPHEHTUPOBAHO Ha (OPMUPOBAHHE Yy OOy4arOUIMXCs
MHUPOBO33PEHYECKONH OCHOBBI JJIsi MOHUMaHMA (PUIOCOPCKUX HAEH, TaKMX KaK: MaTepUalbHOE
€NHCTBO HEOPraHWYEeCKOT0 W OPTraHUYecKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHEM, IO3HABAEMOCTb NPUPOJHBIX SIBICHUH MYTEM SKCIEPUMEHTA U PELICHUS
MPOTUBOPEUHNI MEXIy HOBBIMU (DakTaMH M TEOPETUYECKUMH MPEANOChUIKAMH, OCO3HAHHUE POJIHU
XMMHU B PELICHHH 3KOJOTMYECKHX TMpoOiieM, a Takke NpolieM cOepexeHHs HEepPreTHUECKUX
PECYPCOB, CBIPbS, CO3/1aHHsI HOBBIX TEXHOJIOTUN U MaTEpHaJIOB.

B nnane pemienus 3anad BOCIUTAHUS, Pa3BUTHS U COLMAIM3ALUU OOYYarOMIMXCS NPUHATHIE
IIPOrpaMMOM IO XHMMHH TIOAXOABI K ONPENEICHHUIO COIEp)KaHUs M IOCTPOCHMsI IIpeaMeTa
IpelyCMaTpUBAIOT (OPMHUPOBAHME YHUBEPCAJIBbHBIX Y4YEOHBIX JEWCTBUH, HMEIOIIUX 0a3oBoe
3HA4YeHHE NI pa3IMYHBIX BUJOB JIEATEIBHOCTHU: PEIIEHUs Mpo0iieM, NMOKMCcKa, aHalu3a 1 00paboTKu
uHboOpMallii, HEOOXOAMMBIX JI NPHUOOpPETEeHHUs ONbITa MPAKTUYECKOM U HCCIed0BaTEIbCKOM
NESATENBHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B [IO3HAHUN XMUMHUH.

B npaxTuke npenonaBaHusl XMMHM KaKk Ha YPOBHE OCHOBHOT'O OOIIETo 0Opa3oBaHus, TaK U Ha
YPOBHE CpeJTHEro 0011ero oopazoBaHusl, IPU ONPEIEICHUN COJAePKATEIBHON XapaKTePUCTHKH LieJei
M3Y4YEHUs IMpeJMeTa HaNpaBJIEHUEM MEPBOCTENIEHHON 3HAYMMOCTH TPAJAMLMOHHO NpPU3HAETCS




dbopMHpOBaHHE OCHOB XHMHYECKOM HayKh Kak oOJacTM COBPEMEHHOTO0 €CTEeCTBO3HAHUS,
IIPAKTUYECKON JESTENIbHOCTH YEJIOBEKa M KAaK OJHOIN0 M3 KOMIIOHEHTOB MHMPOBOM KyiabTyphl. C
METOJIMYECKON TOYKHM 3pEHHUs] TaKOW MOAXOJ K OMPEIENICHUIO IeNiei M3y4eHHUs MpeaMeTa sIBIsieTCs
BIIOJIHE OIIPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS IVIaBHBIMH LIEJIAMH U3YYeHUS MpeaMeTa « XUMHUs» Ha 6a30BOM
ypoBHe (10 —11 xun.) sBastIOTCSA:

o dbopMUpOBaHHE  CHUCTEMBl  XUMHUYECKMX  3HAaHMH  KaKk  BaxKHeuien
COCTaBJISIFOIIEH €CTeCTBEHHO-HAyUYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM JIeKaT KIIOYEeBbIE
MOHATUS, QyHIAMEHTAIbHBIE 3aKOHBI M TEOPHH XUMHH, OCBOCHHUE A3bIKAa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHHWH  MHPOBO33PEHUYECKOTO  XapakTepa,
03HaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

o dbopMupoBaHUE W Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB ¥ XUMHYECKHUX pEaKnud, HEOOXOAMMBIX Uil TpUOOpeTeHHs yYMEHUH
OPHEHTUPOBATHCA B MUPE BEIIECTB U XUMHUECKUX SIBICHUH, UMEIOIUX MECTO B MPUPOJIE, B
MPAKTUYECKON 1 MOBCETHEBHOM KU3HU;

. pa3BUTHE YMEHHHA U CIOCOOOB NIEATENLHOCTH, CBSA3aHHBIX C HAONIOJCHUEM H
00BSICHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIO/IEHUEM MPaBUI 0€30MaCHOT0 0OpaIieHus
C BEIIECTBAMHU.

Hapsiny c¢ »Tum, copepkaTelbHas XapaKTepUCTHKA IENed M 3aJad U3y4yeHUs MpeaAMeTa B
nporpamMMe 10 XMMHHU YTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH NPUOPUTETAMHU B
cuctemMe cpeaHero oOmiero oopasoBanus. CerofHs B MPENOJaBAaHUU XMUMHHM B OOJbIIEH CTENEHU
OTHAETCS MPEAIOYTEHNE NPAKTUYECKON KOMIIOHEHTE COJIEpKaHUs 00y4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHON OpraHu3aliiy, BJIaICI0IIero He HabopoM 3HAHUM, a
(yHKIMOHATBHON TPAMOTHOCTBIO, TO €CTh CITIOCOOAMU ¥ YMEHUSIMH aKTUBHOTO TIOJTYYEHUS 3HAHUH U
MPUMEHEHUS UX B pEaTbHON KU3HH VISl pEIICHHS MPAKTUYECKUX 3aad.

B cBsi3u ¢ 3TUM IIpH U3Y4YEHHUH NpeAMeTa «XUMHUS» JOMUHUPYIOILIEE 3HaUEHHE NMPHOOpPETaoT
Takue LeIH U 33a/1a4M, KaK:

ajanTanys oOydJaromMXcsl K yCJIOBUSM TUHAMUYHO DPa3BUBAIOIIECTOCS MHUpa, (HOPMHPOBAHUE
MHTEIJICKTYallbHO ~ Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYAHHYECTBY,
CaMOCTOSITCIILHOMY TPHHITHIO TPAMOTHBIX PEIICHWA B KOHKPETHBIX JKU3HCHHBIX CHTYAIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(hopmMupoBaHHEe y 00yUYaIOIMUXCS KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINN), UMEIOIINX
YHHUBEpCAJIIbHOE 3HAYCHHE JUIsI PA3UYHBIX BHUAOB JESATEIBHOCTH: pEIICHUS MpoOsieM, IOHUCKa,
aHanu3a W 00paboTKM WHGOpPMAIUU, HEOOXOAMMBIX ISl MPHOOPETEHHUS ONBITa JAESITEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TO3HAHWM XUMHUHU, a TaKkKe IS OIEHKH C TO3UIHA
HKOJIOTMUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB Ha OPraHu3M
4eJI0BEKA U IIPUPOJHYIO CPENLY;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, HHTEJUIEKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEH
o0yJaromuxcs: CIOCOOHOCTH CaMOCTOATENbHO TNPUOOpETaTh HOBBIE 3HAHUS TI0 XHMHU B
COOTBETCTBUHM C >KM3HEHHBIMU MOTPEOHOCTSIMH, HCIOIB30BaTh COBPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUH JJIsi TIOWCKAa M aHaln3a y4yeOHOW M HaydyHO-TIOMYJSIpHON HH(OpMAauu XHUMHUYECKOTO
COJIepKaHUS;

dbopMHupoBaHHE M pa3BUTHE y OOYYAIOMIMXCS AaCCOUMATHBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaA0JII01aTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIpY [JIAHUPOBAHUM U ITPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIMTAaHHE Y 00yJaromuxcsi yOe:KIEHHOCTH B TYMaHUCTHYECKON HAMPABICHHOCTH XUMHH, €€
Ba)XHOH POJIH B PEIICHUH TTI00ATBHBIX MPOOJIEM PAlMOHAIBHOTO IPUPOIOTIONB30BAHUS, TOTIOJTHEHHS
HHEPTEeTHYECKHX PECYPCOB M COXpaHEHHsI MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEpeXKHOTO OTHOIIEHUS K TPUPOAE W CBOEMY 3JI0pOBBIO, a TaKXKe MPHOOPETCHUS OIbITa
UCIOJIb30BAHUS TIOTYYCHHBIX 3HAHUN IJISl IPUHSATHUS TPAMOTHBIX PEIICHUN B CUTYallUsAX, CBI3aHHBIX
C XUMUYCCKUMHU SIBJICHUSIMH.

B yuebHOM mutaHe cpemHero oOmiero oOpa3oBaHHs MpeaAMeT «XUMHUS» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeaIMeTHOH obnact «EcTecTBeHHO-HAyYHBIE ITPEIMETHD.




OOmee 4YMCIO YacoB, OTBEASCHHBIX I HM3YYCHHS XHMHH, Ha 0a30BOM YpPOBHE CPEIHErO
obmiero oopa3oBanus, coctaisier 68 yacoB: B 10 kimacce — 34 vaca (1 wac B Heneno), B 11 kmacce —
34 gaca (1 gyac B HeeImo).




COJEPKAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckne OCHOBBI OPraHUYeCKON XMMUM

IIpeamer opraHuyeckod XMMHHM: €€ BO3HMKHOBEHHUE, pPa3BUTHUE M 3HAYCHHUE B IIOJYyYEHUU
HOBBIX BEILECTB U MaTepuasoB. Teopus cTpoeHus: OpraHuyeckux coenuHeHud A. M. bytneposa, €
OCHOBHBIE TOJOXKEHUsA. CTpyKTypHBIE (HOPMYIBI OpPraHMYECKUX BEIIECTB. | OMOJIOTHS, M30MEpHS.
XUMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIE U KPAaTHBIE CBA3H.

[Ipencrapnenne o KinaccMpUKAMH OpPraHWYECKHX BemecTB. HomeHkiaTypa OpraHHYecKux
COEJIMHEHUH (cucTeMaTHyeckas) M TpUBMAJbHbIE Ha3BaHMs BaXXHEHWIIMX MpeACTAaBUTENCH KJIaccoB
OpPraHNYECKHUX BEIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMs] BELIECTB U MX IPEBpAIlCHUN: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYECKUWX BEHIECTB M MaTepualaMd Ha WX OCHOBE, MOJICIMPOBAHHE MOJEKYJ
OpPraHUYeCKHUX BEIIEeCTB, HAOIIOJEHUE U ONUCAHHME E€MOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHUU (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

YraeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psAA. MeraH u 3TaH — npocTennme
NPEJCTABUTENN AJKAHOB: (PU3MUYECKUE W XUMHUYECKHE CBOMCTBA (PEaKLMU 3aMEIIEHUs] U FOpPeHHs),
HAaxO0KJICHUE B IIPUPOJIE, IOJIyYCHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOECHHE, TOMOJIOTMUECKHH DPsiA. OTUIEH M NPONWIEH — MpOCTeHIne
MIPEJICTAaBUTEIM AJIKEHOB: (U3WYECKUE U XUMHUYECKHE CBOMCTBa (peakiuu THIPUPOBAHUSA,
raJloTeHUPOBaHUS, TUAPATALIUH, OKUCIEHHS U TIOJIMMEpHU3aluin ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: Oyranuesn-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEWIIME XWMHUYECKHE
CBOMCTBa (peakuus noaumepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U PE3HUHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN PsiA. ALIETUIEH — MPOCTEUIINI
NPEJCTaBUTENIb AJKMHOB: COCTaB, CTPOEHHUE, (U3NYECKHME W XUMHUECKUE CBOMCTBa (peakiuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIH, TOPEHUS ), TOJIyY€HUE U IPUMEHEHHE.

Apensl. benszon: coctaB, cTpoeHue, ¢GHU3MUECKHE U XUMHYECKHE CBOWCTBAa (peakiuu
raJIOTEHUPOBAHUA W HHUTPOBaHMs), NOJy4eHHE W TNpuMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u Xumudeckue cOUCMEA (peakyuu 2an02eHUupO8aHuUs U HUMPOBAHUS), NOJYyYeHUue U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTmdeckas  CBSI3b  MEXIy  YIVIEBOJIOPOJAMH,
IIPUHAJIEKALITMMU K Pa3INYHbIM KJIaCCaM.

[TpupoaHbIe HICTOYHUKH YIIIeBOAOPOI0B. [IpupoaHbIii ra3 u nmomyTHbele HedTsaHBIE Ta3bl. HedTh
u e¢ mpoucxoxaenue. CrocoObl mnepepabOTKH HePTH: NEeperoHKa, KpPeKUHT (TepMHUYECKUil,
KaTaJuTuaeckuit), nuponus. IlponykTsl nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U
B ObITY. KaMeHHBIN yroib U IPOIYKTHI €0 nepepaboTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMs] BELICCTB U HMX IPEBpAIllCHUN: O3HAKOMIICHHE C
o0pa3laMu IUIACTMACC, KaydyKOB M pPe3WHbI, Koulekuuu «HedTb» u «Yrompy», MoaenupoBaHue
MOJIEKYJI YIJIEBOIOPOIOB U IaJION€HONIPOM3BOIHBIX, IPOBEICHNE NIPAKTUYECKON PAOOTHI: MOJIy4YeHUE
STUJIEHA U U3YyYEHUE €r0 CBOUCTB.

Pacuérnble 3agaun.

Bbruncnenus mo ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOTMUECTBA UCXOIHOTO
BEIIIECTBA WIM MPOJIYKTA PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OAHOTO U3 MCXOHBIX
BELIECTB WU MPOAYKTOB PEAKIIUH).

Kuciopoacoaep:xamue oprann4eckue coeJHHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON U D3TaHOJ: CTpOeHHe, (u3nuveckue u
XMMUYECKHE CBOMCTBAa (peaklUuMu C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOAAMHU, TOpPEHHE),
IpuMeHeHne. BogopoaHsle CBSI3M MEXKIy MOJIEKYJIAaMH CIIMPTOB. J[eficTBHE METaHOJIAa U ITAHOJIA Ha
OpraHM3M 4YE€JIOBEKa.

MHoroatoMHble COIUPTHL. DTUICHIJIMKOIb U TJIMLIEPUH: CTPOEHHE, GU3NYECKHUE U XUMHUYECKHE
CBOMCTBA (B3aMMOJEICTBHE CO IIEIOYHBIMU METaJNIaMHU, KAUECTBEHHAsl PEAKLUS HA MHOTOATOMHBIE
cnupThl). JlelicTBre Ha opraHu3M uesnoBeka. [IpuMeHeHne runepuHa u TUICHTJTUKOJIA.




®deHoJI: CTpOeHUE MOJEKYIbI, (PU3NIECKUEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoJIa.
[Tpumenenue ¢enona.

Anpaerunpl u kemonwl. DopManbaeruy, aeTanabIerua: CTpoeHue, PU3NUECKue 1 XUMHUYECKUE
CBOMCTBAa (pEaKUUM OKUCJIEHHSI U BOCCTAHOBJIEHMS, KAaueCTBEHHBIC pEAKIMM), IOJIy4EeHHE U
IIPUMEHEHHE.

OHOOCHOBHBIE TIpe/ebHbIe KapOOHOBBIE KHCIOTHL. MypaBbHHAsE M YKCYCHasi KHCIIOTHI:
CTpoeHue, (pu3nueckue U XMMHUYECKHe CBOWCTBa (CBOMCTBa, o0mMe A Kiacca KUCIOT, Peaklus
sTepuUKaIMK), TOIy4eHHe W mnpuMeHeHue. CTeapuHOBass U OJIGMHOBAas KHUCIOTHI  Kak
IPEJCTABUTENN BBICHIMX KapOOHOBBIX KUCJIOT. MbUla KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JEHCTBHE.

Crnoxsble 3(uUpbl Kak HPOM3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOJIM3 CHOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHnenue xupoB. buosorndeckas poiib KUpPOB.

VYraeBoasl: cocTaB, KilaccupuKanus yriieBoioB (MOHO-, AM- W Hojucaxapuibl). [nmoko3a —
NPOCTEUIIMKA MOHOCAXapHI: OCOOCHHOCTH CTPOCHHUS MOJICKYJbl, (PU3MUECKHE W XUMHYECKHUE
cBolcTBa (B3aumojeiicteue ¢ rugpokcuaom Meau(ll), okucienne aMMuauHbIM PacTBOPOM OKCHAA
cepebpa(l), BoccraHoBieHHE, OpOXKEHUE TJIOKO3bl), HAaXOXKJIEHUE B MPUPOAE, IPUMEHEHUE,
6uosornyeckas poib. oTocunres. PpyKkTO3a KaKk H30Mep TIFOKO3BI.

Kpaxman u unemmono3a kak NpupofHble mnoiaumepbl. CTpoeHue Kpaxmanaa U LEJUIIOJIO3bI.
du3nyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs PEAKLUs C HOJIOM).

DKCHepUMEHTaIbHbIE METOJbl M3Y4YEHMsS] BELIECTB M UX MPEBpAlllEHU: NpOBEACHUE,
HaOJI0ZICHNEe U ONHCaHHE JEMOHCTPAILMOHHBIX OMNBITOB: FOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEaKIUU
OJIHOATOMHBIX CHHUPTOB (OKUCIeHHE OdTaHoia okcugoMm Menau(ll)), MHOroatroMHBIX CHHMPTOB
(B3auMmopeiicTBue riunepuHa ¢ ruapokcunom Mmenu(ll)), ampaerugoB (OKucIeHHE aMMHAYHBIM
pactBopoMm okcuna cepebpa(l) u ruapoxcugom menu(ll), B3ammonelicTBue Kpaxmaina ¢ HOJOM),
MIPOBE/ICHUE MPAKTHUECKOM pabOThl: CBOWCTBA PACTBOPA YKCYCHON KHCIIOTHI.

Pacuérnele 3a1aun.

Bbruncienus o ypaBHEHMIO XUMHUUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BELIECTBAa WM MPOAYKTA pEaKlUy 10 U3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJTHOTO U3 UCXOAHBIX
BEIIECTB WU MPOYKTOB PEAKIIH).

AzoTcoaeprkalie OpraHn4eckue CoeJMHEHNUS.

AMHMHOKHUCIIOTH Kak aM(OTepHble OpraHWYecKHe coeAuHeHus. PU3nyecKkue U XUMHUYECKHUE
CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe rinunuHa). buonornueckoe 3naueHre aMuHOKHCIOT. [lenTubl.

benku kak mNpUpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuuHas, BTOpUYHAs W
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA O€JKOB: THJIPOJNM3, JEHaTypalus,
KayeCTBEHHBIC PEaKLIMU Ha OEJIKH.

OKcIepUMEHTAIbHBIE METOJAbl M3Y4EHHUs BELIECTB W MX NPEBpallleHWi: HaOIIofeHue WU
OIMCaHME JIEMOHCTPALMOHHBIX OIBITOB: JeHATypanus OEJIKOB IpU HAarpeBaHHUM, LIBETHBIC PEAKIIMU
OEJIKOB.

BbicokomosiekyIsipHbIe COCIUHEHHSA

OCHOBHBIE TIOHATHSI XUMHMHM BBICOKOMOJIEKYJISIPHBIX COCIUHEHHMH: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE€ 3BEHO, CTEIEHb MOJMMEPHU3aLUH, CPEIHAS MoJeKylsipHas Macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOIMMEepU3alts U MOJIUKOHIEH AU

OKCHepUMEHTAIbHbIE METOJbl M3Y4YEHMs] BEUIECTB U HMX IpEBpallleHUd: O3HAKOMIIEHHE C
o0pa3iaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.

MexnpeameTHbIE CBSI3H.

Peanu3anus MeXnpeIMETHBIX CBsA3ed NpU M3y4eHUM opraHuyeckoid xumuu B 10 kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATH,
ABJIAIOIINXCS CHCTEMHBIMM JUISI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecTBEHHO-HAayUHbIE MOHSTHS: SBJIEHUE, HAyYHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTe3, KiIaccu(uKauus, NEepUOAUYHOCTb, HAOJIIOJEHHE, HW3MEpPEHHE, HKCIEPUMEHT,
MOJIETUPOBAHUE.




@dusuka: MaTepus, YHEPTUs, Macca, aToM, AJIEKTPOH, MOJIEKYyJa, YHEPTeTUUYCCKUN YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PM3MUECKUE BEIWYMHBI U CIMHUIIBI UX
WU3MEPCHUSI.

buonorus: kierka, opranmsMm, Ouocdepa, OOMEH BeHIECTB B oOpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKHU aKTHBHBIE BeleCcTBa (OCIIKH, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadus: MuHEpAITBI, TOPHBIE TIOPO/IBI, MTOJIE3HBIE UCKOIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHONOTHsI: THIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO ITMTaHHs, MOIOIIME CPEIICTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE Tperaparbl, MaTepHalbl U3 MCKYCCTBEHHBIX W CHHTETUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBBI XMMHHU

Xumuyeckuil aneMeHT. AToM. Slapo aroma, M30TOIBL. ~ ODJEKTpOHHas  000JIOYKa.
DHepreTUUecKue ypoBHH, MOJYPOBHHU. ATOMHbIe opOurtamu, S-, p-, d- amemenTsl. OcoOCHHOCTH
pacmpesieneHnsi 3JCKTPOHOB IO OpOWTAIsIM B aroMax 3JEMEHTOB MEPBBIX YETBHIPEX IEPHOIOB.
DeKTpoHHas KOH(UTypalus aTOMOB.

[lepmonnueckuit 3akoH u Ilepmoamdeckas cucremMa XuMHYeCKHMX odnemeHtoB JI. .
Menneneesa. Csi3p nepruogudecKoro 3akoHa U Ilepnonnueckoil CUCTEMBl XMMHUYECKHUX DJIEMEHTOB
. . MenaeneeBa ¢ COBPEMEHHOW TEOPHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHECHHS
CBOMCTB XUMHMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB M0 IpyHnaM U
nepuoaam. 3HaueHHe IePUOIMYECKOT0 3aKOHA B PA3BUTUN HAYKH.

Crpoenue BeniecTBa. XUMHUYecKast CBsI3b. BUbl XUMH4ecKkoi CBSA3M (KOBaJICHTHAs! HEMOJISIpHAst
U TOJIsipHasi, MOHHAsI, MeTajindeckas). MexaHu3smbl 00pa30BaHUsl KOBAJIEHTHON XMMHUYECKOU CBSA3HU
(oOMeHHBIH 51 JIOHOPHO-aKIENTOPHBIN). Bonopoanas CBS3b. BanentHoCTS.
DIIEKTPOOTPULIATENBHOCTE. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHONO M HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsTne o nucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBasi 10t
BEILECTBA B paCTBOPE.

Knaccudukanus nHeopranuuyeckux coenuHeHuil. HoMmeHkiaTypa HEOpraHM4eCcKHMX BEIIECTB.
I'enernyeckas CBsA3b HEOPraHMUECKUX BEIIECTB, IPUHAIEKALINX K Pa3IMUHBIM KJIaCcCaM.

Xumuueckass peakiusa. Kriaccupukamuss XWMHYECKHMX PEaKIMid B HEOPTaHWUYECKOW |
OpPraHMYECKOM XMMHHU. 3aKOH COXPAHEHHS MacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBpALICHUS
SHEPIUU NPU XUMHUYECKUX PEAKLIUAX.

CkopocTh peakuuy, €€ 3aBUCUMOCTb OT pa3iIu4HbIX (akTopoB. OOpaTHMble peaKIUH.
Xumnyeckoe paBHoBecue. MaKkTOPhI, BIMAIONIME HA COCTOSHAE XUMUYECKOro paBHOBecHs. [IpuHimn
Jle Ilarense.

OnexTponutuyeckass aucconuauus. CunbHble M ciabble 37eKTpoauThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KUCIAsA, HEUTPAJIbHAS, IEJIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIC PEAKLIUH.

DKCIeprUMEHTAIbHBIE METO/IbI U3YyUCHHUS BEIIECTB U UX MPEBPALICHUN: TEMOHCTPAIMS TaOIuII
«Ilepuognueckas cucrema xumudeckux osnemeHtoB JI. WM. MengeneeBa», H3ydeHue MoAENeH
KPUCTAINIMYECKUX PEIMIETOK, HaOJIOJEHHE M OIUCAaHUE JEMOHCTPALMOHHBIX M JIAOOpaTOPHBIX
OIBITOB (pa3jIoKeHUE NEepOKCHJIa BOJOpOJa B MPUCYTCTBUM KaTaln3aTopa, ONpPEJEeNICHHE Cpellbl
pacTBOpPOB BEIIECTB C ITIOMOINBIO YHUBEPCAJIBHOTO HWHAMKATOpa, pPEaKkUUd HOHHOIO OOMEeHa),
NPOBE/ICHUE TMPAKTHUECKOM paboThl «BnusHMe pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMHUECKOM
peaKIm».

PacuérHble 3aaumn.

PacuéTsl 1o ypaBHEHUSIM XMMHUYECKHMX pEaklUWi, B TOM 4YHCIE TEPMOXHUMHUYECKHE pPaCUETHI,
pacy€Thl ¢ UCIIOJIB30BaHNUEM IIOHATHS «MACCOBAs 01 BEILIECTBAY.




Heoprannveckass xumus

Hewmeramnsl. Ilonoxenue HemerawwioB B Ilepuoanueckoi cucreMe XMMUYECKHUX 3JIEMEHTOB /1.
W. MenneneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. DPu3nyecKkre CBOMCTBA HEMETAIUIOB. AJTOTPOHS
HEMETAJIOB (Ha IpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMUYeCcKHE CBOICTBA BaXKHEHUIITMX HEMETAJIOB (TajJoreHoB, cephl, a30Ta, Gocdopa, yriepoaa
U KPEMHMSI) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COCIUHEHU).

[IpumeHeHre Ba)KHEUIINX HEMETANIOB U UX COETMHEHUI.

Meramnsl. [lonoxxenune meramioB B llepuonudeckoi cucreMe XUMUYECKHUX dieMeHTOB [l M.
MenpeneeBa. OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000704eK aToMoB MeTamwioB. OOmue
¢usnueckne cpoiictBa MeTawioB. CIUIaBBl METAIOB. OJEKTPOXUMHUYECKUH Pl HANPSHKCHHUHA
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPHM, Kalui, KaJbIMil, MArHUM, allFOMUHUH,
[IUHK, XPOM, KEeJle30, ME/Ib) U UX COCTUHEHHIA.

OO0m1re crocoObl MoTy4eHns: MeTauIoB. [IpiMeHeHne MeTaIoB B OBITY U TEXHUKE.

DKCIIEpUMEHTAJIbHbIE METO/Ibl U3YUEHHUS BELIECTB M WX MPEBPALICHUMN: U3YYCHHE KOJUICKLIUU
«MeTasuibl 1 CIIaBb», 00pa3oB HEMETAIUIOB, PEIICHUE YKCTIEPUMEHTAIBHBIX 33134, HA0II0ICHHE U
OTMHCaHWE AEMOHCTPAIMOHHBIX U JAOOPATOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AFOMHHUS
C pacTBOpaMHU KHUCJIOT U I1I€JI0Yel, KaueCTBEHHbIE PEAKIIMN Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

PacuéTsl mMacchl BemiecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 y4YacTBYIOIIMX B PEAKIMM BELIECTB, pacyéThl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOIYKTOB PEAKIIUH, €CIIH OHO U3 BELIECTB UMEET IPUMECH.

XuMHs 4 )KU3Hb

Ponp xumum B 0OeCTiEYEHUH 3KOJIOTHYECKOHN, DHEPreTUYECKONW W THUIIEBON 0O€30macHOCTH,
pa3BuTUU MeAuIUHEBL. [loHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBiaenuss 00 OOMMX HAyYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOJYYEHHS Ba)KHEMIINX
BEILECTB.

UenoBek B MHpe BEUIECTB W MaTe€pHAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPAaCKH, CTEKJIO, KEepaMHKa, MaTepuaibl i SJIECKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHU4YeCKHe U MUHEPATIbHbIE Y100pEHUsI.

XUMHS U 3I0pOBbE YEJIOBEKA: MPABUIIA UCIIOJIB30BAHUS JEKAPCTBEHHBIX MIPENapaToB, MpaBuiIa
0€30MacHOTO UCITOJIH30BAHUS MPENAapPaTOB OBITOBOM XMMHUHU B TTIOBCETHEBHON KU3HH.

MexpeamMeTHBIE CBSI3H.

Peanuzamust MeXnpeIMeTHBIX CBS3€W MpU M3YYCHHH OOIel M HeOpraHuYeckor Xxumuu B 11
KJIacCce OCYIIECTBIIIETCS Yepe3 HCIOJIb30BAaHME KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK M
MOHATUH, BISAIOIIMXCA CUCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OOue ecTeCTBEHHO-HAy4YHBIC MOHSATHUS: HAY4YHBIM (akT, TMIOTE3a, 3aKOH, TEOpUs, aHau3,
CUHTE3, KIaccU(pHUKaIus, IepUOIUYHOCTh, HAOII0IEHUE, SKCIIEPUMEHT, MOJCINPOBAHNE, U3MEPEHHE,
SIBJICHUE.

®dusuka: maTtepusi, SHEprus, Macca, aToM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, H30TOI,
pPanMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHYECKH YpPOBEHb, BEIIECTBO, TeJO, O0BEM, arperaTHOE
COCTOSTHUE BEIEeCTBA, PUINYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTD.

Buonorus: kineTka, opraHu3M, dKocucTeMa, ornocdepa, Makpo- U MHUKPOIJIEMEHThI, BATAMUHBI,
O0OMEH BelIEeCTB B OpraHU3Me.

['eorpadus: MuHepanbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOILINBO, PECYPCHI.

TexHomorusi: XUMHUYEcKasi MPOMBIIUIEHHOCTb, METaJULyprus, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuaos, CEIIbCKOXO35CTBEHHOE IIPOU3BOJICTBO, MUILIEBAs MIPOMBIIIIJIEHHOCTD,
(apmMarieBTHUECKasi MPOMBIIUIEHHOCTh, POU3BOJICTBO KOCMETUYECKHUX IPENnapaToB, MPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.




INDTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOITPAMMDLI 110 XHMMHWHW HA
BA30BOM YPOBHE CPE/JIHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS O0YUYAIOIUMUCS MPOrPaMM
cpenHero o6mero oOpa3oBaHHsl (JIMYHOCTHBIM, METaNpeAMETHBIM M MpeaMeTHbiM). HayuHno-
METOJIMYECKON OCHOBOM JIJisi pa3pabOTKH IIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHSI IIPOTPAMM CPEIHETO
o011ero o0pa3oBaHus SBISETCS CUCTEMHO-EATEIbHOCTHBINA TOIXO/.

B coorBercTBHH C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pE3yIbTAaTOB OCBOCHHUS IpeaMeTa «XHUMHs» Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUs BbIIEICHBI
CJIEIYIOILIE COCTABIISAIOLIHE!

OCO3HAHHE OO0YYaIOIIMMUCA POCCUHUCKON TpaKIaHCKOM HWAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH W CAMOOTIPE/ICIICHHUIO;

HaJIM4YMe MOTHBALIUU K 00Yy4eHHIO;

[IEJICHANPABICHHOE DPAa3BUTHEC BHYTPCHHUX YOCKICHUH JUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEN U HCTOPUUYECKUX TPAAUIINIA 0a30BON HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATCIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMH  LEJIOCTHOM  CHUCTEME  XHMHYECKOTO
oOpa3oBaHusi;

HaJM4YMe MPaBOCO3HAHUS HKOJOTHUECKON KYIbTYphl U CIIOCOOHOCTH CTaBHUTh LIENTU U CTPOUTH
JKN3HCHHBIC ITIJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» TOCTUTaloTCa B €IMHCTBE YUeOHOU 1
BOCIIUTATEIILHOU ACATCIBbHOCTH B COOTBECTCTBMM C TYMAHHUCTUYCCKHUMH, COLUOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH U HJeajJaMd POCCHUUCKOTO TPakJAaHCKOTO OOIIEeCTBa,
MPUHATHIMH B OOIIECTBE HOpPMaMU M TMpaBUIaMH [OBEACHMS, CHOCOOCTBYIOIIMMHM IIpolieccam
CaMOTIO3HAHUsI, CAMOPA3BUTHUS M HDABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O0YJAFOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTPaKarT CHOPMHUPOBAHHOCTH
OTIbITa TTO3HABATENBHON U MPAKTHUECKOHN NEATEIHPHOCTH OO0YYAIOIIUXCS 10 peaTn3alii IPUHATHIX B
o0IIecTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxIaHCKOr0 BOCIUTAHMS

OCO3HAaHUS OO0YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, YBaKEHUS K
3aKOHY H MPABOTMOPSIIKY;

MPEICTAaBICHUs] O COLMAIBHBIX HOPMax U TMpaBUiIaX MEXKIMYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTU MPHU CO3[JaHUU Y4YEOHBIX MPOEKTOB,
peuicHnun y‘IGGHBIX 1 MMO3HABATCJIbHBIX 3aa4, BBIITIOJJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI IPYruX Npu
aHaJIM3€e Pa3IMYHbIX BUIOB YUeOHOM AeSTEIbHOCTH,

2) NIATPHOTHYECKOr0 BOCIIMTAHUS .

HEHHOCTHOI'O OTHOICHUA K HCTOPUUICCKOMY U HAYYHOMY HACJICIHUIO OTCYCCTBEHHOU XHUMHU,

YBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHUS XUMUU,
OCO3HAHUA TOI'O, YTO AOCTWIKCHUSA HAYKU CCTh PCIYJIbTAT AJIUTCIIbHBIX Ha6HIOHCHHﬁ, KPOIIOTJIUBBIX
HKCIIEPUMEHTAIBHBIX MIOMCKOB, TTOCTOSIHHOTO TPY/AA YUE€HBIX U MPAKTUKOB;

HHTEPCCA U MO3HABATCIIBHBIX MOTHBOB B IIOJTYUCHUH U NOCICAYIOIICM aHAJIN3C I/IH(bOpMaIII/II/I 0
MEPEIOBBIX JOCTHKEHUSX COBPEMEHHOW 0TeYECTBEHHON XUMMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTyalluHl, CBA3AaHHBIC C XMMHUYCCKHUMHU SBJICHUSIMU, U IIPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUECHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OIICHUBATH cBOE MOBCACHHUEC M TIIOCTYIIKH CBOHUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEACTBHI ITUX MOCTYIIKOB;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:




MOHUMAaHUS IIEHHOCTEH 3710poBoro © Oe3omacHOro oOpasza JKU3HH, HEOOXOJAMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICHXUIECKOMY 370POBBIO;

coOrofeHusI paBuil 6€30MacHOro 00pallleHus ¢ BeUleCTBAaMH B OBITY, TOBCEAHEBHON KU3HU U
B TPYJOBOH J€SATEIBHOCTH;

MMOHUMAaHHUS [ICHHOCTH IPaBUJ WHAMBUAYAIBHOTO U KOJUIEKTUBHOI'O 0€30M1aCHOTO MOBEICHUS B
CUTYaLMSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUA TIOCJIENCTBUI M HENPHUATHS BPEIHBIX NPUBBIYECK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BociMTaHMS:

KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B  Y4eOHO-MCCJICIOBATEIIbCKOW  JIEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEUICHUU TMPAKTUYECKHX 3a7a4  COLUAIbHOMN
HAIMPAaBIEHHOCTH (B paMKaX CBOET0 KJ1acca, IIKOJbI);

MHTEpeca K MPaKTHIECKOMY M3YUeHHUI0 TTpodeccrii pa3IndIHOro poja, B TOM YUCIIC HAa OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyJa U pe3yabTaTaM TPYA0BOU €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIWBUIYyaJbHOW TpaeKTOpuU oOpa3zoBaHUs, OymyIiei
npodeccur U pean3alui COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U IOTPEOHOCTEH 00111ecTBa;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

9KOJIOTHUECKH I1€JIeCOO0PAa3HOr0 OTHOIIEHUS K TMPHUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KH3HU Ha 3emie;

MOHUMAaHUS TIO0ANBFHOTO XapakTepa HKOJIOTMUYECKUX MPOoOJiIeM, BIUSHHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COIUATILHOM CPEJIbL;

OCO3HAaHUS HEOOXOAMMOCTH WCIOIB30BAHUS JTOCTIKEHUN XUMHH JJIsl PEIICHUS BOIMPOCOB
paIlMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMPUATHUS IEUCTBUM, MPUHOCAILUX BPEJ OKPY>KaIOIIEeH NPUPOAHOU Cpelie, YMEHUS
MIPOTHO3UPOBATH HEOJIArOMPHUSATHBIE DKOJOTHUYECKUE TOCIEICTBUS MPEANPUHUMACMBIX ICHCTBUN U
MpeloTBpaIaTh UX;

HaJu4usl Pa3BUTOTO DKOJIOTMUYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYyJIbTYpBI, OIBITA
NEeATETbHOCTH  JKOJIOTMYECKOM  HAaNpaBJIE€HHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS UMHU B
MMO3HABATEIPHOW, KOMMYHUKATUBHOW W COIMAJILHOW TMPAKTHKE, CTIOCOOHOCTH M yYMEHHUS aKTHBHO
MIPOTUBOCTOSTH UJCOJIOTHH XeMOpOoOuH;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTHUKHY;

MOHMMAHUS CleUu(DUKN XUMUM KaK HayKd, Oco3HaHus e€ ponu B (HOpMHUPOBAHUU
palMOHAIBbHOIO HAYYHOTO MBIIIICHUS, CO3JAHUM IIEJIOCTHOTO MpPEACTaBIeHUS 00 OKpYXKarolem
MHUpE KaK O €UHCTBE MPUPOJIbl U YEJIOBEKA, B TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEHN U pelIeHUun
po0sieM CoOXpaHeHHsI MPUPOIHOTO PABHOBECHS,

yOexknEHHOCTH B 0COOOW 3HAYMMOCTHM XUMHUHU [UIsI COBPEMEHHOM LMBWIM3AaLUU: B €€
I'YMaHUCTHUYECKONW HAIPAaBICHHOCTH M BaXXHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepHalbHOM
KYJIbTYpbI, PEIICHUH TJIO0ANTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKON, MHUIEBON U IKOIOTUYECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUeHUU
YCJIOBHM YCIIEITHOTO TPYAa U KOJIOTHYECKH KOM(DOPTHOM KU3HHU KaXIO0T0 UjieHa 00IecTBa;

€CTECTBEHHO-HAYYHONM  TI'PAMOTHOCTH:  IOHMMAaHMsS  CYIIHOCTM  METOJOB  IO3HAHWS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh MOJIy4aeMble 3HAHUS JJIS
aHaM3a U OOBSICHEHUS SBICHUIN OKPYXKAIOLIETO MUPA M MPOUCXOISIINX B HEM HU3MEHEHUH, YMEHUS
nenaTh 0OOCHOBAaHHBIE 3aKJIIOUCHHSI Ha OCHOBE HAy4YHBIX (DaKTOB W MMEIONIUXCS TAHHBIX C IEJIBIO
MOJIY4€HHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATENILHO MCIOJb30BaTh XUMHUUYECKUE 3HAHMS IJIs PEIICHHUS MpoOJieM B
pEaNbHBIX KU3HEHHBIX CUTYAIIHUSX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIHCKON AESTEILHOCTH,




TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUI0O W CaMOOOpa30BaHMIO, K
AKTUBHOMY IMOJIYUYCHHUIO HOBBIX 3HAHUHU 110 XUMUU B COOTBETCTBUHU C >KU3HEHHBIMHU HOTpe6HOCT$IMI/I;
MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IYHbBIX cepax MpodhecCHOHATLHON e TEIILHOCTH.

METANPEAMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIE Pe3yabTaThl OCBOCHUS YUEOHOTO MpeaMeTa «XUMHEs» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUS BKIIFOYAIOT:

3HAUYMMbICe TSI (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOUIMXCS —MEXIUCIUILUTHHAPHBIC
(MeXIIpeIMETHbIE) OOIIEHAayYHbIEe MOHATUS, OTPAXKKAIOIINE LIEIOCTHOCTh HAYYHON KapTHUHBI MHUpa U
crielUKy METOJMOB IO3HAHHS, HCIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPTHsl, IBJICHUE, MPOIECC, CUCTeMa, HAyYHBIN (DaKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICIOBaHNE, HAOTIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

yYHHUBEpcaJbHble y4eOHble JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATUBHbBIE, PETYJIATUBHBIE),
obecreunBaromue GOpMUPOBaHUE (PYHKIIMOHATIBHOW TI'PAMOTHOCTH W COIMATbHOW KOMIIETCHIIUH

o0yJarommxcs;

CIIOCOOHOCTh o0ydarommxcs WCIIOJIb30BATh OCBOCHHBIC MEKTUCIUTUTMHAPHBIC,
MHPOBO33pEHUYECKNE 3HAHUS U YHUBEpCAJIbHbIE yUeOHbIE AEMCTBUS B IO3HABATEILHON U COLIMATIBHOM
MPaKTHKE.

MeranpeamMeTHbie  pe3yiabTaThl  OTPAXKAIOT  OBJIAJICHHE  YHUBEPCAIBHBIMU  y4€OHBIMHU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU I€UCTBUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMU NMMO3HABATEIbHBIMYU A€HCTBUAMM:

1) 6a30BbIe IOrHUYECKHE AeHCTBUS:

CaMOCTOSITENIbHO  (hopMynHUpoBaTh MW aKTyaJM3UpOBaTh MpoOJEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIeTIATh 1EMN JESITeIIBHOCTH, 3a/aBas TapaMeTpbl M KPUTEPUH WX JOCTHKCHHUS,
COOTHOCHUTB PE3YJIbTAThI IESITENBHOCTU C MMOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPU OCBOCHUHU 3HaHUHU HpI/IéMBI JIOTUYCCKOIro MBIIUUICHUSA — BBIIACIIATH
XapakTepHble MNPU3HAKM TOHATUA W  YCTAHABIMBATh HX  B3aMMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIUC ITOHATUA IJIA O6T:»$[CHGHI/I$I OTACJIBHBIX q)aKTOB u SIBJ'IGHI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPHUHU IS KJIacCU(DUKAIH BEIIECTB M XUMUIECKUX PEAKIIHIA;

YCTaHABJIMBATb IPUYUHHO-CJICACTBCHHBIC CBA3H MCXKAY N3YUaCMbIMU SABJICHUAMU,

CTPOUTH JIOTHUYCCKUC PACCYKICHUA (I/IHI[yKTI/IBHbIe, ACOAYKTUBHBIC, I10 aHaJIOFI/II/I), BBISABIIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYMs] B PACCMATPUBAEMBIX SBJICHUSAX, (POPMYJIHPOBATH BBIBOJBI H
3aKJIFOYCHUS;

MPUMEHATh B TIPOIIECCE TMO3HAHUS, HCIIOJIB3YeMble B XHMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TIPeoOpa3OBLIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJ) JJIEMEHTa,
XuMudeckast GopMyIia, ypaBHEHUE XUMUUYECKOW PEaKIMy — IPH PEIIeHNH YIeOHBIX TT03HABATEIbHBIX
U TPAKTUYCCKHUX 3aJa4d, IMMPUMCHATb HA3BAHHBLIC MOJCJIBbHBIC TMPCACTABICHUSA [JIsI BBIABJICHUSA
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEaKITHH.

2) 0a30BbI€E HCCIEA0BATEIbCKUE TeHCTBUA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB M XUMHYECKUX PEaAKITHI;

dbopMynmupoBaTh IEIM W 33Ja4d  HMCCIICJOBAHHS, WCIIOJB30BAaTh IMOCTABICHHBIC U
CaMOCTOSITENNLHO C(HOPMYTUPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpPOBaHUS TUIIOTE3HI IO TPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMbBIX CY)KJIEHUM;

BJIAJETh HABBIKAMM CaMOCTOSATENIBHOTO IUJIAHUPOBAaHUS U TPOBEIACHUS YYCHHUYECKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HAOII0aTh 3a XOJOM TIPOIECCa, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, QOPMyIupoBaTh OOOOMIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCJICJIOBAHMS, COCTABJISTH OOOCHOBAHHBIA OTYET O TPOICITAHHOU
pabore;

MPUOOPETaTh ONBIT YYEHUUECKON HUCCIIeI0BATENbCKON U POEKTHOM AESITEIbHOCTH, MPOSIBIISITH
CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSATEIHLHOMY TOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3aj1ad,
MPUMCEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHU.




3) paGora ¢ ungopmaumeii:

OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX MH(OpManuu (HaydHO-TIONMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO COJEp)KaHus, CHpaBOYHbIe mocoOus, pecypchl VIHTepHeTa), aHAIU3UPOBATh
MHPOPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHHUS, KPUTHUECKU OLIEHUBATH €€ JOCTOBEPHOCTh
Y HEMPOTUBOPEUYUBOCTH;

(¢bopMyIMpOBaTh 3amMpoChl W MPHUMEHATh Pa3IUYHBIE METOJBl IpPH TMOHCKE M OTOOpe
nH(pOopMaluy, HEOOXOAMMOM JJIsl BBIMOTHEHHS YUeOHBIX 33714 ONPEeAesIEHHOTO TUTIA;

npuoOpeTaTs ONBIT HCIOJIB30BaHUSA HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (OpPMY TpeAcTaBiIeHUsT HHOOPMAIMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCTIOJIH30BATh HAYYHBIH S3BIK B KAUECTBE CPEICTBA MPH pabOTe ¢ XUMUYECKON WH(pOpMAIHEH:
MPUMEHSTh MEXIpeaMeTHble ((u3nueckue W MaTeMaTHYeCKHe) 3HaKh U CUMBOJIBI, (OpPMYIIbI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH.

OBi1aieHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSIMHU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCY)XKIaeMOH TeMbl B XOJA€ Qualiora W/WIM TUCKYCCHUH,
BBICKa3bIBaTh  WaEW, (OPMYIHPOBATH CBOM  NPEJIOKEHHUS  OTHOCHUTEIIFHO  BBIIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAllMe pe3y/bTaTOB IIO3HABATENBHON EATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIFHO MJIM COBMECTHO CO CBEPCTHHKAMHU NPHU BBHIOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA,
MPAaKTUYECKOH pabOTHl MO HMCCIIEOBAHHIO CBOMCTB M3Yy4aeMbIX BEIIECTB, peaM3alud y4eOHOTO
npoekTa M (QOpMyIUpOBaTh BBIBOJABI IO pPE3yJIbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYyTEM
COTJIaCOBaHUS MO3UIMM B X0J1€ 00CYKAEHHSI U 0OMEHAa MHEHUSIMU.

OBnageHne yHMBePCAJIbHBIMHU PEryJsiTABHBIMU JICHCTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBaTh M OCYIIECTBIISITH CBOIO TIO3HABATEIFHYIO JESTEIHHOCTD,
ompenensas e€ Ieau MU 3a7auyd, KOHTPOJUPOBATh M IO Mepe HEOOXOAWMOCTH KOPPEKTUPOBATh
npeJUIaraeMblii  aJrOpPUTM JIEHCTBHI TPHU BBHIMOJHEHUH YYE€OHBIX M HCCIIEIOBATEIBCKUX 3a7ad,
BbIOMpaTh Haubosee >PPEKTUBHBIA COCOO MX pElIeHHs ¢ Y4ETOM IOJyYeHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JESTEIHHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOH COCTaBJISIONMIEH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpA, POJM XMUMHHU B TO3HAHWM SIBJICHHWA TPUPOJBI, B (OPMUPOBAHWUU MBIILICHUS U
KYJIbTYpPbI JINYHOCTH, €€ (DYHKINOHAIBHOM rpaMOTHOCTH, HEOOXOAUMOM JJIs PEIIEHHS MPAKTUYECKUX
3a7a4 ¥ 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOILEHUS K CBOEMY 3710POBBIO M IPUPOIHON CpEIe;

BJIa/ICHUE CHCTEMOI XMMHUYECKHX 3HaHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHITHS
(XMMHYECKUII  DJIEMEHT, aToM, OJJEKTpOHHas O0OJOYKa aToMma, MOJIEKyJa, BaJCHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XMMHYECKass CBs3b, CTpyKTypHas ¢Qopmyna (pa3BépHyras u
COKpaIéHHasi), MOJIb, MOJISIPHAsl Macca, MOJIAPHBIA 00BEM, YIIIEpOAHBIA CKeNeT, (yHKINOHATIbHAS
rpynna, pagukai, U30MepHsi, N30MEPbI, TOMOJIOTMYECKUH PsiZl, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOA
U a30TCoeprKallue COCIUHEHUsSl, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COEIMHEHUs ); TEOPUH U 3aKOHBI (TEOpusl CTPOSHHs opraHuueckux BemecTB A. M. byTtneposa, 3akoH
COXPAaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SA3bIK XUMUN; MUPOBO33PEHUECKHUE
3HAHUA, JIEKAIIUE B OCHOBE IOHUMAaHUsS NPUYMHHOCTH M CHCTEMHOCTH XHMMUYECKUX SIBJICHHUH,
(dakToNoruuecKue CBEACHHUS O CBOICTBAaX, COCTaBe, IMOJyYEHUH M OE€30MacHOM HCIOIb30BaHUH
BXHEUIIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM NeATEbHOCTH YeJIOBEKa,

c(OpMHUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTaHABIMBATH MX
B3aMMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS INPU ONMCAHMM COCTaBa, CTPOEHUS U
MPEBPAILICHUN OPTraHUYECKUX COCTUHEHUM;




Cc(OPMHUPOBAHHOCTE YMEHHH HCIHOJIb30BATH XHMHUYECKYK) CHMBOJIUKY JUISI COCTABIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOM) (OPMYIT OPraHMYECKUX BEIIECTB H
YPaBHEHUI XUMHWYECKUX PEAKLMM, MU3rOTaBIMBaTh MOJEIN MOJIEKYJ OpPraHUYECKHX BEILECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH YCTaHaBIMBATh IPHUHAMJIEKHOCTh HM3YYEHHBIX OPraHUYECKUX
BEIIECTB 110 UX COCTaBYy U CTPOSHUIO K OIpPeIeIEHHOMY KIIacCy/TpyIIe COeAMHEHUH (YriieBOIOPOIbI,
KHUCJIOPOA M a30TCOJEprKalllie COEJUHEHUs, BBICOKOMOJIEKYJSPHbIE COEAMHEHUs), [aBaTb MM
Ha3BaHUs TO cucremMatndeckod HomeHknarype (IUPAC), a Takke NpUBOIUTH TpHUBHAIBHBIC
Ha3BaHUS OTIEJIbHBIX OPraHMYECKHUX BEILECTB (ITWJIEH, HPOMMJICH, aleTHJIEH, STUJICHIJHUKOJIb,
ruiepul, ¢GeHon, (GopManbAerull, aneTajdbIerHl, MypaBbHHAs KHCIOTA, YKCyCHas KHCJIOTa,
OJIEMHOBAs! KUCJIOTA, CTEApUHOBAsE KUCIIOTA, TIII0K03a, (PpYyKTO3a, KpaxMal, LeJIrI03a, [IULIUH);

c(OPMUPOBAHHOCTh YMEHMS OINpPEAENIATh BHUJbl XHMHUYECKON CBA3M B OpPraHUYECKHX
COEJMHEHUX (OJJMHApHBIC U KPaTHBIC);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSITH MOJI0KEHHSI TEOPUU CTPOEHUSI OPraHUUECKUX BEIIECTB
A. M. bytnepoBa 17151 00bsICHEHHsI 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX COCTAaBA U CTPOEHUs; 3aKOH
COXPAHEHUS MaCChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHUM XapaKTepPHU30BaTh COCTAB, CTPOCHUE, PU3UUECKUE U XUMHUYECKHUE
CBOMCTBAa TUIHWYHBIX NPEICTABUTENICH paA3IMYHBIX KJIACCOB OpraHMYECKHMX BELIECTB (METaH, 3TaH,
STUJIEH, MpPONMWIEH, aueTuieH, OyraaueH-1,3, MeTunOyraaueH-1,3, OeH30i, MeETaHOJ, 3TaHOI,
STUJICHTJIMKOJb, TJIMLIEPUH, (EHOJ, aleTajbAeruil, MypaBbUHas U YKCYCHasl KUCJIOTHI, TJIIOKO3a,
KpaxMmal, LeJIJI03a, aMUHOYKCYCHAsi KUCIJIOTa), WJUIIOCTPHUPOBATH T'€HETHUECKYIO CBSI3b MEXIY
HUMHU YpaBHEHUSIMH COOTBETCTBYIOIIMX XMMHMYECKHUX pPEAKIMH C MCIIOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh MCTOUYHUKH YIIIEBOJAOPOJHOTO ChIPhs (HEQTH,
NPUPOIHBIN ra3, Yroip), CrocoObl MX NEepepadOTKH U TNPAKTHUYECKOE MPUMEHEHHE MpPOJYKTOB
nepepadboTKH;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUMCICHUS MO XUMHUUYECKUM YPaBHEHUSIM (Macchl,
00BEMa, KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM MPOAYKTa PEAKIUH MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BIQJETh CHUCTEMON 3HAHWUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCIIONB3YEMBIX B XMMHUU MPH M3YUYEHUH BELIECTB U XUMHUYECKUX SBJICHUH (HaOmroneHue,
U3MEpEeHUe, HKCIEPUMEHT, MOJEIMPOBAHUE), HUCIIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HAHUS IS
NPUHATHS PEUIEHUH B KOHKPETHBIX JXU3HEHHBIX CUTYyallUsX, CBSA3aHHBIX C BEIIECTBAMM M HX
IIPUMECHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOIOAaTh MpaBUia TOJb30BAHUS XHUMHUYECKOW MOCYIOM H
71a00paTOPHBIM 00OPYIOBaHMEM, a TAaK)K€ IpaBUia OOpallleHHs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSMHU 10 BBIIIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBaTb M  BBINOJHATH XUMHUYECKHH OSKCIEPUMEHT
(mpeBpallleHHsT OPraHUYECKUX BELIECTB IPU HArpeBaHUM, IOJYyYEHHE STHIEHA U H3YyUYEHHUE €ro
CBOWCTB, KaUeCTBEHHbIE PEaKLUM OPraHWYECKHX BEIIECTB, JEHATypalys OCJIKOB IpU HarpeBaHUM,
[[BETHBIC PEaKIUU OCJIKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKH O€30MACHOCTH MPHU OOpAICHUH C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYAOBaHHEM, IPEJICTABIATh PE3YNbTaThl XUMHUYECKOTO
SKCHepUMEHTa B (hopMe 3aIllUCH YPaBHEHUH COOTBETCTBYIOIIUX PEAKIN M (POPMYIHUPOBATH BBHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMH KpPUTHYECKH AaHAJIM3UPOBATh XUMHUECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popManuu, IHTEpHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIAThH IIPaBUIa SKOJOTUYECKH IEIECO00pa3HOTO TTOBEACHUS
B OBITY M TpPYZOBOM [AEATENbHOCTH B IENIAX COXPAHEHHMS CBOEr0 3J0POBbsI M OKpYKalolleh
MIPUPOJIHOM Cpenbl, OCO3HABAaTh OINACHOCTb BO3JCHCTBHUS Ha JKUBBIE OPraHMU3MbI OIpPENeIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHMMAas cMbich mnokasatens [IJIK, mosicHATP Ha mpuMepax CHOCOOBI
YMEHBILEHUS U NPEJOTBPAIICHUS UX BPEIHOTO BO3/IEMCTBUS Ha OPraHU3M YEJIOBEKa;

JUIs O0Y4YaIOUIUXCS ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10pOBbsI: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJ]aX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;




JUISL CIeTbIX U CIa0OBUASIIMX OOYYaroMIMXCS: YMEHHE HCHOJIb30BaTh pPelbe(HO-TOUCUHYIO
cuctemy obo3Hauenuii JI. bpaitis muist 3anucu XuMudeckux Gopmyi.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OcBOeHUS Kypca «O01as 1 Heopranudeckasi XuMuUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUI: O XMUMHYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJM XMMHHU B TO3HAHUU SIBICHUHA NPUPOIbL, B (POPMUPOBAHWUU MBIILICHUS U
KYJIBTYPBI JINYHOCTH, €€ (QYHKIIMOHATEHOW T'PaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS IPAKTHUECKUX
3a/1a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M MIPUPOTHOMN Cpeie;

BJIa/ICHUE CUCTEMOI XMMHYECKHX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAralOUINe MOHSTUS
(XMMHUYECKHIl 3JIEMEHT, aTOM, M30TOI, S-, P-, - 3JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA 00BEM, BAIEHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTD, CTEIICHb OKHUCIICHUS, XUMUYECKast
CBs3b (KOBaJCHTHAsl, MOHHAs, METaJJIM4ecKas, BOJAOPOJHAs), KpUCTaNIMYecKas peHI€TKa, THUIIBI
XUMHUYECKHUX PEAKIHI, pacTBOpP, IEKTPOJIUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHYECKAS JUCCOLUALMS,
OKHCIIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh XUMHUYECKOMN PEaKINK, XUMUIECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOpHs SJIEKTPOIUTHUUECKON auccouuanuu, nepuonumdeckuil 3akon JI. U. Menneneesa,
3aKOH COXPAHEHMS MacChl BELECTB, 3aKOH COXPAaHEHUS U MPEBPALLEHUS SHEPTUU MIPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMUH, MUPOBO33PEHUECKHE 3HAHUS, JIEXKAIME
B OCHOBE IOHMMAaHHs TNPUYMHHOCTH U CHUCTEMHOCTH XUMHMUYECKUX SBJICHUH, (PaKTOIOrMYecKHe
CBEIEHHSI O CBOICTBaX, cocTaBe, MOJIYYEHMH U 0O€30IacCHOM HCIOJb30BaHUM Ba)KHEUIINX
HEOPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKOH J1eATEIIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE NMPU3HAKYU MOHATUN, YCTaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MIOHATHUS ITPU ONTMCAHUN HEOPTaHUYECKUX BEIECTB U
VX MPEBPALLECHNN;

c(OPMHPOBAHHOCTh YMEHHH HCIHOJB30BATH XWMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHS
(dbopMyIT BeleCTB M ypaBHEHHI XUMHUYECKUX Peakiui, cucremMarndeckyo HoMeHkiarypy (IUPAC) u
TpPUBHAJIbHBIE Ha3BaHMUS OT/AEIbHBIX HEOPraHWYECKHX BEHIeCTB (yrapHbId ra3, yIJIEKHCIBINA Tas,
aMMuaK, raiméHasi U3BeCTh, Heral€Has 3BeCTb, MUThEBas COJa, MUPUT U Jpyrue);

c(OPMHPOBAHHOCTh YMEHHUH ONpeAeNsATh BAaJCHTHOCTh M CTENEHb OKUCICHUS XHMHYECKHUX
AJIEMEHTOB B COEAMHEHUAX PA3IMYHOTO COCTaBa, BUJ XMMHUYECKOH CBS3M (KOBaJICHTHAs, MOHHa,
MeTaJuIn4Yeckasi, BOJOPOJHAs) B COCIMHEHUSAX, THUM KPUCTAJUIMYECKOH PEHIETKH KOHKPETHOI'O
BelIeCTBa (aToMHas, MOJEKYyJspHas, HMOHHas, MeTaJUIMuecKas), XapakKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHU;

c(OpMHUPOBAHHOCTh YMEHHUI YCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPTaHWYECKUX BEUIECTB I10
UX COCTaBy K ONpEAENEHHOMY KIJIACCY/TPyIIe COSAMHEHUH (MPOCThIe BEIIECTBA — METAUIbl U
HEMETAaJlIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(POTEPHBIE TUPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH paCKphIBaTh CMBICH Mepuoandeckoro 3akoHa J[. 1. Menzeneesa u
J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOITYI0, 00BICHUTENBHYIO U IIPOTHOCTUYECKYIO () YHKIIHNH;

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX
snemeHTOoB 14 nepuonos Ilepuoanueckoil cucremsl xumuueckux sneMmeHtoB JI. 1. Menneneesa,
UCIIONIB3Ys TIOHSTUSL «S-, P-, 0-3JIEKTPOHHBIE OPOMTANN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHUS! CBOMCTB XMMHUYECKHUX JJIEMEHTOB U HUX COEAMHEHUH MO MEepUOJaM H
rpynnaM [lepuonnueckoi cucteMsl XUMU4eCKUX 351eMeHTOB [I. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu30BaTh (ONHUCHIBATh) OOIIME XMMHUYECKHE CBOMICTBa
HEOpPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHNE F€HETUUECKON CBA3U
MEX/y HEOpPraHM4EeCKHMMH BEIECTBAMH C IOMOULIbIO YPABHEHMM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

c(OPMHPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHMYECKHE PpEaKUUH IO Pa3InYHbIM
MpHU3HaKaM (YUCIIy M COCTaBY PEarupyrolliX BEIIECTB, TEIUIOBOMY 3((eKTy peakinu, N3MEHEHUIO
CTETeHEH OKUCIIEHUsI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIIMH, YYaCTHIO KaTajau3aTropa);

c(OpMHUPOBAHHOCTh YMEHUH COCTaBISTh YpaBHEHUS PEAKIUI pa3WYHBIX THUIIOB, MOJHBIE U
COKpaIlEHHbIE YpaBHEHUS peaKkIiii HOHHOTO 0OMEeHa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ATH PEAKIIUU
UAYT 10 KOHIIA;




c(OpMHUPOBAHHOCTh YMEHHUH NPOBOAMTH PEAKLIMHU, MOJTBEPKIAIOLINEe KaYeCTBEHHBI cOCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpaxX HEOPraHMUECKUX BEIIECTB;

c()OPMUPOBAHHOCTh yMEHUW PACKPBIBATh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii OCPeCTBOM COCTaBICHUS 3JIEKTPOHHOTO 0anaHca STUX PeaKivii;

c(OPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW pPEaKIHH OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO
BozaeicTBus (npunuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JIe)KAIIHe B OCHOBE
NPOMBIIIICHHOTO TIOJIYYEHHUs] CEPHOM KHCIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTD
npejacTaBieHuil 00 OOMIMX Hay4HbIX NPUHIUIAX M HSKOJOTHMYECKHX MpoOJeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUYUCICHUS C HUCIIOJIIb30BAHUEM MOHATUS «MaccoBas
JIOJIE BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKUX PEAKIHUAX, MACCHI
BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY KOJIHMUYECTBY BEIECTBA, MacCce WIH 00BbEMY OJHOTO U3
YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, TEIUIOBOTO ((eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHS
Macchl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUI COONIOJATh TpaBHiIa TOJIL30BAHUS XHUMHYECKON TMOCYI0N
nabopaTopHbIM 000pYIOBAaHUEM, a TAaKKe MpaBuja OOpallleHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh yYMEHUW TIJIAHUPOBATH U  BBIMONHATH XUMHUYECKHH DKCIEPUMEHT
(pasnokeHue MepoKCUIa BOJIOPOAA B MPUCYTCTBUU KaTald3aTopa, ONpPEAETICHUE CPellbl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, BIMSHHUE PAa3IMYHBIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON peaKIMy, PeaKMi HIOHHOTO0 0OMEHA, KaueCTBEHHbIE PEeaKIMK Ha Cyab(dar-, KapOoHaT- U
XJIOPUI-aHUOHBI, Ha KAaTHOH aMMOHHUS, PEIICHUE 3KCIEPUMEHTANBHBIX 33Ja4 M0 TeMaM «MeTaibh)
u «Hemeramnel») B COOTBETCTBUM C MpaBUIaMH TEXHUKM O€30MacCHOCTH NpU OOpalleHHuu C
BEIIECTBAMU U JIa0OpAaTOPHBIM OOOpPYIOBaHUEM, TMPEICTABIATh PE3yAbTaThl XUMHUYECKOTO
JKCTIepUMEHTa B ()OpME 3alUCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIMi U (POPMYITHUPOBATH BHIBOIBI
Ha OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHYECKYI0 WH(MOpMaIHIo,
MOJIy4aeMYIO M3 Pa3HbIX HCTOYHUKOB (CpeICTBA MAaCCOBOM KOMMYHUKaIMKU, IHTepHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIATh TIPaBUIa YKOJOTUYECKH IIEIECO00Pa3HOTO TTOBEACHUS
B OBITY M TPYINOBOW MAESITENLHOCTH B IENSX COXPAHEHHS CBOETO 3JI0POBbS M OKPYXKAIOMICH
MPUPOHON Cpelbl, OCO3HABATh OINACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHMU3MbI OMpPENeIEHHBIX
BEIIECTB, MOHUMAasi cMbicn mokazatens [IJIK, mosicHITh Ha mpuMepax CrocOObl YMEHBIICHHS H
MPEIOTBPAILEHHUS UX BPEIHOT0 BO3ACMCTBUS HA OPraHU3M YEJIOBEKa;

JUTsE 00YUAIONIUXCS C OTPAHUYCHHBIME BO3MOXKHOCTSIMU 3/I0POBbsSI: YMEHUE MPUMEHSITH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHHUIA;

JUTSL CIIETIBIX U CIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PElbePHO-TOUCUHYIO
cucteMy ooo3naueHuit JI. bpaiins mis 3anmicu XuMudeckux Gopmyd.




TEMATHYECKOE IINTAHUPOBAHHME. 10 KJIACC

e KoauvecTBo yacoB JIeKTPOHHBbIE
B HaumenoBanue pa3ienoB 4 TeM NPOrpamMMbl (uu¢posbie)
n/u Bcero KOHTGI)OJILHLIe Hpaléanecmle 06pA30BATEBHBIE
padoThI padoThI pecypebi
Pa3pnen 1. TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHH
11 [Ipeamet oprannyeckoit xumuu. Teopusi CTpoeHuUs 3 0 0 bubmuotexa [JOK
' opranmyeckux coeauneHuid A. M. Bytneposa https://m.edsoo.ru/7f41837c
Wroro no pazaeny 3
Paznea 2. YrieBoaopoabl
2.1 [IpenenbHBIC YIIIEBOAOPO Bl — AJTKAHBI 2 1 0 Eggg_?;r);eeﬁlsiorﬁﬂ £41837¢
29 HenpenensHble yrieBoaOpoAbl: aJKEeHbI, AJIKaUECHBI, 6 0 1 bubmmorexa LIOK
' AJIKUHBI https://m.edsoo.ru/7f41837c
2.3 ApomaTHYecKue yrieBoA0pOIbI 2 0 0 ﬁggg'?/(:gee%ziorljﬂ £41837¢
2.4 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB U HX IepepadoTKa 3 1 0 Eggg?lﬁeelijiiorﬁﬂ £41837¢
Hroro no pazueny 13
Paznea 3. Kuciaoponcoaepsxkanue oprannyeckue coeJuHEHHusl
Bbub6nuoreka [IOK
3.1 Crprst. deron 3 0 0 https://m.edsoo.ru/7f41837c
bu6nuorexa [IOK
3.2 Anpaerunsl. Kap6onossie KucnoThl. CI0XKHBIE d(HUPHI 7 0 1 https://m.eds0o.ru/7f41837¢
bu6nuorexa [IOK
3.3 YTIeBO/E! 3 . 0 https://m.edsoo.ru/7f41837c
Wroro mo pazneny 13
Pa3znen 4. A3oTconepxainue opranudeckue coeIMHeHus
4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3 0 0 bubmorexa OK
' ' HOTRL e https://m.edsoo.ru/7f41837c
Wroro mo paszneny 3
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Pa3zneu S. BbICOKOMOJIERYISIPHBIE COCTUHECHUS

bu6nuoreka [IOK
5.1 [Inactmaccel. Kayayku. Bonokna 2 https://m.edso0.ru/7f41837c
Uroro no pazueny 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/7f41837c

11 KVIACC

KoandecTBO 4acoB

Ne HauMeHoBaHMe pa3iesioB H TEM MPOrpaMMbl K II JJIEKTpOHHbIE (1HGpOBLIC)
n/n pasi porp Beero | W TPOJIBHBIC | HIPAKTHHECKHUE o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. TeopeTuueckue OCHOBBI XMMHHU
11 | Topmomesecsen cuctea summecxom srenertos I, 3 0 0 bumaorera LIOK
Mereneesa https://m.edsoo0.ru/7f41837c
1.2 CrpoeHnue BeniecTBa. MHOT00Opasue BEMIECTB 4 0 0 Eﬁggﬁﬁt&i&oﬁﬂ £41837¢
bubnunorexa LIOK
13 XUMHHCCKHE peaKiiH 6 ! . https://m.edsoo.ru/7f41837c
Hroro no pasneny 13
Pa3nen 2. Heoprannueckas xumms
bubnunorexa LIOK
2.1 Merauisi 6 0 . https://m.edso0.ru/7f41837¢
bubmuorexa [IOK
2:2 Hemeraner ; . . https://m.edso0.ru/7f41837¢
2.3 CBs3b HEOPTaHWYECKHUX M OPIraHUYECKHUX BEIIECTB 2 0 0 Eﬁgg_?;;:eezasgﬁljﬂ £41837¢
Utoro no paznemny 17
Paznen 3. Xumusi v :KU3Hb
but6mmoreka [IOK
3.1 XUMIS 1 HKASHD 4 ! 0 https://m.edso0.ru/7f41837¢
Hroro mo pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 3
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IHOYPOYHOE IVIAHUPOBAHME. 10 KJIACC

KoanuectBo yacoB JIeKTPOHHBIE
Ne Tema ypoka Hara Hara uudgposbie
n/n Beero  K.p Hp.p H3y4YeHHs] | TPOBeAECHHUS o0pa3oBaTe/bHbIE
pecypcsbl
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1 0 0 bu6nuorexa [LIOK
BO3HUKHOBEHHE, Pa3BUTUE U 3HAYCHUE 05.09.2023 https://m.edsoo.ru/ff0d210c
5 Teopust CTpoeHHsI OPraHNYECKUX COETUHEHUH A. 1 0 0 bu6mmoreka [IOK
M. bytnepoBa, €€ OCHOBHBIE ITOJIOKEHUS 12.09.2023 https://m.edsoo.ru/ff0d217c
IT
3 semcots. Howercnarypa ﬂiﬁiﬁﬁﬁfiﬁf&?ﬁ - 1 0 0 10.09.23 | Dbuommorera IOK
) 19.09.2023 o https://m.edsoo.ru/ff0d280c
TPUBHAIbHBIC HA3BaHUSI OPraHMUECKUX BEIIECTB
4 Bxoanast koHTpOJbHAs paboTa 3a Kypc Xumus 9 1 0 0
KJIacc. 26.09.2023
AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHI
5 psn 1 0 0 bu6nmmoreka [IOK
MertaH 1 3TaH — npocTenIlne MPeACTABUTEIN 03.10.2023 https://m.edsoo.ru/ff0d215¢c
QJIIKaHOB
. . bubnmnoreka [IOK
6 AJIKCHBI: COCTAB U CTPOCHHC, CBOHCTEA . 0 0 10.10.2023 https://m.edsoo.ru/ff0d220c
7 OTUJEeH U MPOMUIEH — MpocTeiime 1 0 0 bubmmorexa [IOK
MPEJICTABUTEH AJIKCHOB 17.10.2023 https://m.edsoo.ru/ff0d216c
8 [IpaxTueckas padora Ne 1. «I[lonyuenue stunena 1 0 1
Y U3Y4YEHHUE €r0 CBOMCTB) 24.10.2023
9 Ankanuensl. Byranuen-1,3 u metunOyraanen-1,3. 1 0 0 bubnuorexa [IOK
[losydyeHne CUHTETUYECKOTO KayuyKa U PEe3HHbI 07.11.2023 https://m.edsoo.ru/ff0d210c
10 rovonormmecrt pun Atermenmpocreimnii | 1 00 Bubmorera LIOK
P Al P 14.11.2023 https://m.eds00.ru/ff0d213¢
NPEJICTABUTENb ATKHHOB
11 Boluncienus o ypaBHEHHUIO XUMHYECKOU 1 0 0 bubnnoreka [IOK
peaxiuu 21.11.2023 https://m.edsoo.ru/ff0d210c
_ bu6mmoreka [IOK
12 Apensl: 6eH3071 U TOITY0J. TOKCHYHOCTh apEHOB 1 0 0 28.11.2023 https://m.eds0o.ru/F0d210c
13 ['eneTnueckas CBA3b YIIIEBOJAOPOIOB, 1 0 0 bu6nuorexa [IOK
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HPUHAIEKAIINX K PA3IMYHBIM Kaccam 05.12.2023 https://m.edsoo.ru/ff0d227e
II :
o | Do o resoiopore Bumorera 10K
. ’ 12.12.2023 https://m.edsoo.ru/ff0d23dc
HE(Th U MPOJIYKTHI € niepepaboTKu
15 Kontponbnas padota mo pasueny
«YTI1€BOAOPOIBI» 19.12.2023
IT :
16 mpupoasii ras n nonyrisie Hodrac Bu6mrorexa LIOK
PHPOA T ’ 26.12.2023 https://m.edsoo.ru/ff0d210c
HePTH ¥ MPOAYKTHI €€ epepadboTKu
17 [IpenenpHBIC OTHOATOMHBIC CIIUPTHI: METAHON U bubnnoreka [IOK
3TaHoi. BogopoaHas cBs3b 09.01.2024 https://m.edsoo.ru/ff0d227e
18 MHOroaToMHbI€ CIIUPTHL: STUIICHIJIMKOJIb U bubnnoreka [IOK
TJIUIEPUH 16.01.2024 https://m.edsoo.ru/ff0d23dc
19 @DeHoII: CTpOEHUE MOJIEKYIIbl, GPU3NUECKHUE U bubnnoreka [IOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE 23.01.2024 https://m.edsoo.ru/ff0d26ca
20 Anbaeruasl: GopManbIeTUa U alleTalbIeTU]I. bu6mmoreka [IOK
AneToH 30.01.2024 https://m.edsoo.ru/ff0d210c
21 OHOOCHOBHBIE IIpeeNIbHbBIE KapOOHOBBIE bubnnoreka [IOK
KHCJIOTBI: MypaBbUHASI U YKCYCHAs 06.02.2024 https://m.edsoo.ru/ff0d227e
29 [TpakTuueckas padota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCTIOTBI» 13.02.2024
23 CreapuHOBast M OJIEMHOBAsI KMCIIOTHI, KaK bubnmoreka [JOK
IPEJICTAaBUTENHN BbICIINX KaPOOHOBBIX KUCIIOT 20.02.2024 https://m.edsoo.ru/ff0d26ca
24 MBpi1a Kak coJIM BBICIINX KapOOHOBBIX KHCIIOT, UX bubnmoreka [JOK
MOIOIIIEE JEHCTBUE 27.02.2024 https://m.edsoo.ru/ff0d210c
o5 Crnosxuble 3(upbl Kak MPOU3BOIHbIE KAPOOHOBBIX bubnmoreka [IOK
KHUCTIOT. [ Mapon3 CIIOKHBIX A3(UPOB 05.03.2024 https://m.edsoo.ru/ff0d227e
26 JKupsr: rugponus, npuMeHeHne, OnoJiornuecKas bubnmorexka [JOK
POJIb JKUPOB 12.03.2024 https://m.edsoo.ru/ff0d23dc
97 VYrneBoabl: coctas, Kiaccudukanus. Baxueiime bubnmoreka [IOK
MIPeICTaBUTENH: TIIF0K03a, PPYKTO3a, caxapo3a 19.03.2024 https://m.edsoo.ru/ff0d26ca
28 Kpaxman u niemuoio3a kak mpupoIHbIe bubnmoreka [JOK
MOJINMEPHI 02.04.2024 https://m.edsoo.ru/ff0d210c
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KonTponbhas pabota no pazaeny

29 «Kucnopopacoaepkamme opraHuuecKue 1 09.04.2024
COCJTMHCHUSI»
30 AMWHBI: METHIIAMUH 1 aHWJIHH 1 Brbmaorexa LIOK
) 23.04.2024 https://m.edsoo.ru/ff0d23dc
A
3 cosmmen, i ororonmecroe e 1 BuGnorera LIOK
A ’ ' 30.04.2024 https://m.edsoo.ru/ff0d26ca
Ilenrtuabl
30 benku xak npupoaHble BEICOKOMOJIEKYIISIPHBIE 1 bub6nmorexa [IOK
COEIMHEHUS 07.05.2024 https://m.edsoo.ru/ff0d210c
33 OCHOBHBIE IOHATUS XUMUHU 1 bubnmoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 14.05.2024 https://m.edsoo.ru/ff0d227e
34 iﬁiﬁ:ﬁfﬁ?ﬁiﬁf zf)gea WHEHUN 1 Bubmrorexa LIOK
YD A ‘ 21.05.2024 https://m.edsoo.ru/f0d23dc
[InacTmacchl, KaydyKH, BOJIOKHA.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KVIACC

Ne KoanuectBo yacon JJIeKTPOHHbBbIE U (PPOBLIE
Tema ypoka Hara Hara P unpp
n/n B K I N R — o0pa3oBaTejibHbIE
cero -p- pP-P y p pecypebi
XUMHUECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs bubmuotexa [IOK
1 1 2.09.23r
KOH(UTypaIysi aToMOB https://m.edsoo.ru/ff0d210c
[Tepuonnueckuii 3akon u Ilepronnueckas cuctema
2 xmlx)mqgcxnx AIEMEHTOB /[ I/l; MIZ:H €JIeeBa, UX CBA3b 1 9.09.23r bubmoreka LJOK
. Lo A ’ o https://m.edsoo.ru/ff0d227e
C COBPEMEHHOM TEOpHEN CTPOCHHUS AaTOMOB
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COCJAMHEHUM 10 TPpyIInam 1
3 A Py bu6nmmoreka [IOK
nepuojam. 3HaueHHe NePUOANUECKOT0 3aKOHa U 1 16.09.23r _
https://m.edsoo.ru/ff0d23dc
cucTeMbl XuMuueckux 3seMeHToB /.. Menneneera
B Pa3BUTHU HAYKHU
Crpoenue BemiecTBa. XMMHUYECKas CBA3b, €€ BUJIbL;
N bubmuorexa [IOK
4 MEXaHU3MbI 00Pa30BaHMsI KOBAJICHTHON CBS3H. 1 23.09.23r .
https://m.edsoo.ru/ff0d26ca
Bonoponnas cBs3b
BanentHocTts. DnekTpoorpuniateabHOCTh. CTENeHb
5 OKUCJICHUS BCIHGCTT]_EI MOE)'IG;(I TISIPHOTO U 1 30.09.23r Eubmrorexa LIOK
) yIp . https://m.edsoo.ru/ff0d210c
HEMOJIEKYJISIPHOTO CTPOEHUS
[lonsiTue o nucnepcHebix cucremax. cTuHHbIE 1
6 KOJUTOUJHBIE PacTBOPBI. MaccoBasi 1041 BEIIECTBA B 1 7.10.23r Bubmoreka LOK
’ o https://m.edsoo.ru/ff0d227e
pacTBope
Knaccudukaims 1 HOMEHKIaTypa HEOPTaHUYECKUX
7 COC,Z[I/IHS)HI/Iﬁ HFeHeTI/I‘IeCKa}I CB};II;B Heop FaHUYECKUX 1 14.10.23r Bubmiorexa LIOK
- p g https://m.edsoo.ru/ff0d23dc
BEILIECTB, PA3JINYHBIX KJIACCOB
Krnaccugukanms XuMHU4ecKuX peakiiuii B
HEOpPraHMYECKON U OPraHN4YeCKOM XUMHUH. 3aKOH bu6numorexa LIOK
8 1 21.10.23r _
COXPAaHEHHUs MACChl BEIIECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/ff0d26ca
MIPEBPAIICHUS YHEPTUU TTPU XUMHUECKUX PEAKITUSIX
CkopocTts peakiuu. OOpaTUMbIC PEAKIIHH.
9 P peaki P peaxn 1 28.10.23r bubnmoreka [JOK

XHUMHUYECKOE PABHOBECUE

https://m.edsoo.ru/ff0d210c
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[Ipaktuyeckas padora Ne 1. «BnusiHre pa3nudyHbIX

10 y 11.11.23r
(haKTOPOB HA CKOPOCTh XUMUICCKOU PEAKITHI
DnekTponauTuyeckas auccouuanus. [Tonsatue o
BoJopoaHOM moka3zarese (PH) pactBopa. Peakiuun bubnunoreka [JOK
11 18.11.23r
HMOHHOTO 0OMeHa. ['uaponn3 opraHn4eckux u https://m.edsoo.ru/ff0d23dc
HEOPTraHWMYECKUX BEIIECTB
OKHUCANTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
12 [lonsiTue 00 AeKTpoIIN3€E PACIUIABOB U PACTBOPOB 25.11.23r bubmorexa [JOK
. o https://m.edsoo.ru/ff0d26ca
conei
13 Kontponbnas padota no pazneny «TeopeTuueckue 5 12231
OCHOBBI XUMUUN»
Merauibl, ux nosioxenue B [lepuoguueckoit
14 cucreMe xuMuueckux anemeHToB /. 1. Menneneesa 9.12.23r bubnmoreka [JOK
1 0COOCHHOCTH CTpOCHHs aToMOB. O01IHe o https://m.edsoo.ru/ff0d210c
(u3nyeckue CBOICTBa METAJNIOB
CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUM PsiJT bubmuorexa [IOK
15 . 16.12.23r _
HaNpsHKEHUNA METAJIOB https://m.edsoo.ru/ff0d227e
XHUMHUYECKUE CBOMCTBA BAXKHEHUIINX METAJIJIOB
16 (HaTpWid, KAJIMHA, KAJIBIIMA, MarHui, aJFOMAHAN) U UX 23.12.23r bubmiorexa [JOK
PHH, N 1, ’ o https://m.edsoo.ru/ff0d23dc
COCIMHEHU M
17 XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX 30.12.23r bubnmoreka [JOK
COCAMHEHUN T https://m.edsoo.ru/ff0d26ca
18 XHWMHUYECKUE CBOMCTBA LIMHKA, JKEJIe3a U UX 13.01 245 bubnmoreka [JOK
COCAMHEHUN o https://m.edsoo.ru/ff0d210c
19 [Ipaktruueckas padota Ne 2. "Pemenue ) 20.01.24r
SKCIEPUMEHTAIBHBIX 33724 110 TeMe «MeTaibhy
Hewmetamnbl, ux nonoxxenue B [lepuoanueckoi
20 cucTeMe XxuMudeckux sneMmenToB /1. . Menaeneena 27.01.24r Bubanorexa LIOK
T R https://m.edsoo.ru/ff0d23dc
1 0COOEHHOCTH CTPOCHHSI aTOMOB
®u3nyuecKue CBOMCTBAa HEMETAIIOB. AJUIOTPOIHS
bu6nmoreka [IOK
21 HEMETAJIJIOB (Ha MpUMepe KUCIOPOa, CephI, 3.02.24r

docdopa u yraepoaa)

https://m.edsoo.ru/ff0d26ca
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29 XHMMHUYECKUE CBOMCTBA IaJIOTCHOB, CEPHI U UX 1 1002245 bubnnoreka [IOK
COCMHEHUN S https://m.edsoo.ru/ff0d210c
23 XumHuyecKkue cBOicTBa a30Ta, pocodpa 1 ux 1 17.02.24r bubnuoreka [IOK
COCMHEHUN o https://m.edsoo.ru/ff0d227e
24 XI/IMI/I‘ICCKI{C CBOIICTBa yriepoja, KpeMHHUS U X 1 24,00 245 bubmmoreka [IOK
COCAMHEHUH https://m.edsoo.ru/ff0d23dc
o5 [IpumeHeHne Ba)KHEUILINX HEMETAIOB U UX 1 5 03.24r bubnmoreka [JOK
COCAMHEHUH o https://m.edsoo.ru/ff0d26ca
O000111eHrEe U cCUCTEMAaTU3ALM 3HAHUI IO TEME
26 «Hemeramnbly. Beruncnenus no ypaBHEHUSIM 1 9.03.24r bubmorexa [JOK
) . , A https://m.edsoo.ru/ff0d210c
XUMHUYECKHUX PEaKINi U TEPMOXUMHUYECKHUE PACUETHI
97 [paktuyeckas padora Ne 3. «PGH_IGHI:I'C ) 1 16.03.24r
9KCIIEPUMEHTANIBHBIX 337124 1o TeMe ""Hemeramnsr'"y
28 Konrtponbnas padora no temam «MeTauiby U 1 6.04.24r bub6mmoreka [IOK
«Hemeramib» o https://m.edsoo.ru/ff0d23dc
Heoprannueckue u OpraHm4ecKkue KUCIOTHI. bu6nmorexa [IOK
29 1 13.04.24r ,
Heopranuueckue u opraHu4ecKue OCHOBaHUS https://m.edsoo.ru/ff0d26ca
AmdoTepHble HEOPraHUYECKUEe U OpraHUuYeCcKHe
30 Coei)HHeF})IH;I FeHepTquCKaﬂ CBSI3b II-;eOpFaHI/I'-IeCKI/IX u 1 20.04.24r bubmiorexa [JOK
’ o https://m.edsoo.ru/ff0d210c
OpPTraHUYECKHX BEIECTB
Ponp xuMuM B 00ecrieueHUN SKOJIOTHYECKOM,
31 SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH 1 27.04.24r bubanorexa [IOK
’ https://m.edsoo.ru/ff0d227e
Pa3BUTHUU MEAUIIMHBI
[IpencraBnenus 00 o0IMIMX HAYYHBIX MPUHLUIIAX bubnnoreka [IOK
32 5 1 4.05.24r ,
MIPOMBILIUIEHHOTO MOJYyYEHUsI BA)KHEUIIINX BEIIECTB https://m.edsoo.ru/ff0d23dc
bubmuorexa [IOK
33 UYenosek B MUpE BEUIECTB U MAaTEPUATIOB 1 11.05.24r https://m.edsoo.ru/ff0d26ca
bu6nuorexa [IOK
34 XuMHUsI ¥ 3J0POBbE YeJIOBEKa 1 18.05.24r https://m.eds0o.ru/F0d210¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O ITIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Pynzutuc I'.E, ®ensaman @.I°. u npyrue; nox penakuueit Pynsuruca I'.E. Xumus 10-11 ki, / AkiimonepHoe
obmmectBo «M3narenscTBo «IIpocBemenue;

METOIUYECKUE MATEPUAJIBI IJIS1 YHUTEJIA

KontponbHo-uzmepurensubie matepuanbsl. Xumus 10 kinace, Xumus 11 knacc. Mocksa. "BAKO". 2017r.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/
https://iu.ru/?admitad_uid=ec27b85f15865ac360411386f508d3c4&utm_source=admitad
https://fipi.ru/

https://www.google.com/url?g=http://www.ebio.ru/index-
1.htmI&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr317gAt5aolJ9657Rr

https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=A0vVaw21ledlJW
HbuUgE8XDPzx02y

https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088414000&usg=A0vVawl1lh-
GUP8onrP7hpdXHZPMt

https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000& usg=A0vVaw2B8B_kKHitSj
Kwa-VQnO1R

https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000& usg=A0OvVaw3D5z3B_y8kk
6sW8QvplAjX

https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1604341088416000&usg=A0OvVawlWUI
bHFzdExuuM5yzdraFx

https://www.google.com/url?q=http://biology-
online.ru/&sa=D&ust=1604341088417000& usg=A0vVaw3Lvls9cQhCFFSUpYgJx4I8

https://www.google.com/url?q=http://biodat.ru/&sa=D&ust=1604341088418000&usg=A0vVaw1T4MVm8sAZ5MraP
p9KfWfo

https://www.google.com/url?q=http://www.ancientbeasts.ru/&sa=D&ust=1604341088419000& usg=A0OvVaw1GplJRIg
AJITIxxtPJ-yr)
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPY/IOBAHHUE
KonTponbHo-m3MepurensHbie MaTepuansl, yaeonuk Xumus 10 kiace, Xumus 11 knace..

OBOPYJOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPAIIUM
DKpaH, MyTbTUMEAUHHBIA TPOEKTOD, JIyHa, MUKPOCKOII, YYEHUYECKUI HAaOOp I POBEACHUS

nabopaTOpHBIN HCCleAOBaHUN










