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1. HosicauTebHAS 3aNUCKA

[IporpaMMa 1Mo XMMHM Ha YpOBHE CpeaHero oOIiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoii denepanuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (eaepanbHOi 00pa3oBaTeNbHOW MPOTPaMMbl CPEIHETO
obmero oo6pazoanus (DOII COO), npencraBieHHbIX B DefepalbHOM TOCYAapCTBEHHOM
obpaszoBarensHOoM ctangapre COO, ¢ yuérom Konuenmum mnpernonaBaHus y4eOHOTO NpeaMera
«Xumusi» B 00pa3oBaTesbHbIX opranusanusx Poccuiickoil @enepainu, peaan3yrouX OCHOBHbBIE
o0Opa3oBaTeybHbIE MPOTrpaMMbl, U OCHOBHBIX IOJOKEHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccutickoit @enepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pa0OTKe MporpamMmbl MO XUMHUH, K ONPEAEICHUIO O0IIei cTpaTeruu
00y4YeHHsI, BOCHUTAHUS U Pa3BUTHs 00yUarOIIUXCS CPEACTBaMH yuyeOHOTo mpeaMera « XUMuUs» A
10-11 ximaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaidbHbie TosiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH TIeNICH, COJCpKaHUs, Pe3yIbTaToOB OOyUeHHUs U TPeOOBAHWH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XumMHuecKkoe  oOpa3oBaHHME,  IOJlydaeMOE€  BBIMYCKHUKAaMH  00IIeo0pa3oBaTebHON
OpraHH3aIiy, SBISETCS HEOTHEMIIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIIM
ATAINOM pean3allii Ha COOTBETCTBYIONIEM €My 0a30BOM yPOBHE KIIFOUEBBIX IIEHHOCTEH, IPUCYIINX
[EJIOCTHOW CHCTEME XUMHYECKOro O00pa3oBaHMs. OJTH IEHHOCTH KacaroTcsl MO3HAHHUS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphI YENIOBEKA, a TAK)KE HKOJOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U MPUPOAHON cpene. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIMXCS HA YPOBHE CPEIHEro OOIIero oOpa3oBaHMs CPEACTBAMU y4eOHOTO
npenMera «XUMHS», COAepKaHUe U MOCTPOSHUE KOTOPOTO OMpEesieHbl B MporpaMme Mo XUMHH C
y4€ToM crieu(UKH HAYKH XUMHUH, €€ 3HAUYCHUS B MTO3HAHUM MPUPOJBI U B MATEPUATLHON KUZHU
oOmiecTBa, a Takke C Y4ETOM OOWIMX Iesied U MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeAHero obiero oopazoanus B Poccuiickoit deneparuu.

XUMHUS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT 0COOYI0 pOJib B COBPEMEHHOM
LIUBUJIM3ALMH, B CO3JaHUM HOBOM 0a3bl MaTepuabHOM KyiabTypbhl. OHa BHOCHUT CBOM BKJIajd B
(dbopMHpOBaHUE PAIMOHATIBHOT'O HAYYHOTI'O MBIIUIEHHUS, B CO3[JaHHUE LIEJIOCTHOTO MPECTaBICHUS 00
OKpYXXalollleM MHUpE KaK O €IMHCTBE MPHUPOAbI M YeJOBeKa, KoTopoe (opMuUpyeTcs B XMMHUU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C IPYTMMU €CTECTBEHHBIMU HAyKaMH, XUMHS CTajla HEOThEMIIEMOU
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOJIMMBIM YCIOBHEM YCIEHIHOIO TPY/Ia U KU3HU KaXJ0T0 WieHa
obmiectBa. CoBpeMeHHass XHMMHUs KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTHM
HaIpaBJieHa Ha pelleHue TI00albHbIX MPOoOJIeM YCTONUYUBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, FKOJIOrHYECKON 0€30aCHOCTH U OXPaHbI 310POBbSL.

B cootBerctBUM ¢ OOHMMM LEASIMH M NPUHLOUIIAMU CpeaHEro oOmero ooOpazoBaHUs
conepxkanue mpeamera «Xumus» (10-11 kmaccebl, 6a30BbIi YPOBEHb M3Y4YEHHS) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOUIEKYJbTYpHYIO MOJATOTOBKY OOY4YalOIIUXCsl, HEOOXOAMMYID UM JUIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocCTaBISIOMKUMH TIpeIMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyecKkas XUMUsDH)
u «OO01mas u HeopraHu4eckas XUMUsI», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKH: cHCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUH W3
oOuieil xumun) U oprannyeckoil xumuu. dopmMupoBaHre JTaHHOW CUCTEMbl 3HAHUH MPU U3YUYEHUU
npeaMera obecrneynBaeT BO3MOXHOCTh PACCMOTPEHHs BCErO MHOT00Opasus BEIIECTB Ha OCHOBE
OOLINX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHH.

Crtpyktypa comepxaHusi KypcoB — «Opranuueckas xuMus» u «OO0IIas U HeopraHudeckas
XUMUS» copMHpoBaHa B MPOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO MOJXO0Ja K HM3yYEHHIO
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yueOHOro Martepuana M OOYCIIOBIEHAa WCTOPHYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHMHA Ha
ONpENENEHHBIX TEOPETHYECKNX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHUHU BELIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOpUHM CTPOCHHUS OPraHMYECKUX COEAUHEHUH, a
TaK)kK€ Ha YpPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX MPEICTABIECHUW O CTPOCHUM BEIIECTB.
Cenenuss 00 HM3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTHH — OT YIJIEBOJAOPOIOB IO
CIIOXKHBIX OHMOJIOTUYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHuyeckoil XvMHM TOJy4aroT
pa3Butue cHOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIepBOHAYATIHHBIC
MPEJICTABICHUS O XMMHUYECKON CBsI3U, KJIACCU(MKAILMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yriioM 3peHHUs B mpeamere «XuMHUsS» 0a30BOr0 YpOBHS paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUS TEOPETUYSCKUU MaTepuanl |
dakTosornuecKkue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas ¥ HeopraHuveckas XUMHS» O0ydJaroUIUMCS MPEIOCTABISICTCS BO3MOXKHOCTh OCO3HATH
3HaYeHHUE MEePUOINYECKOro 3aKOHa ¢ 00IIETEOPETUYECKIX U METOI0JIOTMUECKUX MO3UIU, TITy0xke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 0000Mmaromeil 10 00bsCHSIomEN 1
MIPOTHO3UPYIOILLIEH.

Enunas cucremMa 3HaHUM O BOXKHEMIIMX BEUIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHUHU, a TAKXKE€ O XMMUUYECKHX PEAKUUAX, UX CYHIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHserca B Kypcax 10 wum 11 kimaccoB sineMeHTaMM — COAEpXaHHs, HMEIOIIKUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKaMH, pacKpbhIBaloT €€ pojib B IO3HABaTEIbHOU U
MPAKTUYECKON JEATeIbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIHUTAaHUIO YBaXKEHHUS K MPOIEcCy
TBOpUYECTBA B O0JIACTH TCOPUHM W MPAKTUYCCKUX TMPUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHUMHUEH,
KPUTHYCCKH OCMBICIMBATh MH()OPMAIMIO W MPUMCHITH €€ I TOMOJTHCHHUS 3HAHWN, PEIICHUS
MHTEJUIEKTYaJIbHBIX M SKCIEPUMEHTAJIBHBIX HCCIEIOBAaTENbCKUX 3a/1ad. B 1enoMm coxpepkaHue
yueOHOoro npeamera «XUMHS» JAHHOTO YPOBHS W3YYCHUS OPHEHTHPOBAHO Ha (POpPMHUpPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl MOHMMAaHUS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE EJIMHCTBO HEOPTraHWYECKOTO0 W OPraHW4YecKOro Mupa, OO0yCIOBJICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOEHUEM, II0O3HABAEMOCTh NIPUPOAHBIX SIBJICHUH ITYyTEM 3KCIEPUMEHTA U
peluieHusT TMPOTHUBOPEUMHA MEXKIYy HOBBIMH (aKTaMU U TEOPETHYECKUMH TIPEINOCHUIKAMH,
OCO3HAaHHE POJNM XMMHH B PEIIEHUH SKOJOTHYECKHX MpoOIieM, a Takke MpolieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepUaJIOB.

B nnane pernenus 3a7ad BOCIUTAHMS, PA3BUTUS U COIMATU3ALNN 00YyYaIOIIUXCS TMPUHSATHIE
MporpaMMoOi MO XHMMHH TOAXOJbl K ONPENETICHUI0 COJACpPXKAHUA U TOCTPOCHHUS TpeaMera
MpelycMaTpuBalOT (OPMUPOBAHWE YHHUBEPCATbHBIX YYEOHBIX JACWCTBUN, HMMEIOIMUX 0a30Boe
3HAYCHHE JJI PA3JIMUHBIX BUIOB JCATEIHHOCTH: PEIIEHUs MPo0ieM, OUcKa, aHaIn3a U 00paboTKu
uH(pOpMaIlK, HEOOXOAUMBIX i MPUOOPETEHHsS OMbITa MPAKTHUUECKONM M HCCIIeN0BATENhCKON
JIeSATeTLHOCTH, 3aHUMAIOIIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B nmpakTuke npenojiaBaHusi XUMHH KaK Ha YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK M HA
YpPOBHE CpEIHEro o0miero oOpa3oBaHUs, MPHU OMPEICICHUU COJEPKATEILHON XapaKTePUCTUKU
Hejaeil u3ydeHuss TMpeaMeTa HalpaBiIC€HUEM IEPBOCTENEHHOM 3HAYUMOCTU  TPAAUIMOHHO
npuszHaércs  (GopMuUpOBaHHWE OCHOB XHMHYECKOM Haykh Kak OOJacTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOOMYECKON TOYKM 3pEHUs] TaKOW MOJXOJ K OINPEIEICHHUIO LEeNed H3y4YeHHS
MpeMETa SIBJISIETCS BIIOJIHE ONPABIAHHbIM.

CormacHO JaHHOM TOYKE 3pEHHS TJABHBIMU IEISIMH HW3Y4YEHUs TpeAMeTa «XHUMHSI» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

. dbopMUpOBaHHE  CHUCTEMBbl XMMHYECKHX 3HAHMM KAk  BaKHEUIIei
COCTAaBJISIIOLIEH €CTECTBEHHO-HAyYHOU KapTUHBI MUPa, B OCHOBE KOTOPOM JIe’KaT KIIFOUEBbIE
MOHATHUSA, (YHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XMUMHUH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHUE



U TIOHHMMaHWE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHUECKOTO Xapakrepa,
03HAaKOMJICHHE C UCTOPHEN UX Pa3BUTHSI U CTAHOBIICHUS,

. (dhopMUpOBaHHE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAaX TMO3HAHUS
BEIIECTB M XHMHUYECKHUX pEaKnuid, HEOOXOMUMBIX M MNPUOOPETEHUS YMEHHMA
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPOJIE, B
MPAKTUYECKOW U MOBCEIHEBHOM )KU3HH;

. pa3BUTHE YMEHUU U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COOJIOACHHWEM TMpaBHJ  OE€30MacHOTrO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ stum, copepxatenbHasi XapaKTepUCTUKa LEJeH M 3a/ady M3yYeHHUs MpeAMeTa B
[porpaMme o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHOPUTETAMU B
cucTeMme cpenHero obmiero oOpasoBanus. CerogHsi B MpernojaBaHUN XUMHHU B OOJbIIEH CTENeHU
0THAETCsl IPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIEpKaHUs 00yueHUs, OPUEHTHPOBAHHON Ha
MOJIFOTOBKY BBIITYCKHHKA 00111€00pa30BaTeNIbHON OpraHu3aliy, BiIaICiolero He HabopoM 3HAHUM,
a (QYHKIMOHAIBHONH TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHSMH aKTHBHOTO TOJNyYCHUS
3HAHUH U IPUMEHEHMS UX B PEaIbHOM )KU3HU JJI PELICHUS TPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM 1IpH M3y4YeHUU npeaMeTa « XuMus JTOMUHUPYIOIIEE 3HaY€HUE MPUOOPETAIOT
TaKue 1eJIM U 3a/1a4u, KaK:

ajanTtanus oO0yJarolIMXCsl K YCIOBHSIM JHHAMHYHO Pa3BHBAIOIICTOCS MUPA, (HhOpMHpPOBAHUE
UHTEIJICKTYaqTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0OOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX C BEILIECTBAMM U MX IIPUMEHEHUEM;

dbopMupoBaHHE Y 00YUYAIOIIUXCSl KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINMN), UMEIOIITUX
YHHUBEpPCAIbHOE 3HAYCHHE JI1 PA3JIMYHBIX BHUJIOB JIEATEIbHOCTH: PEIHICHHUs MpoOsieM, MOUCKa,
aHam3a ¥ 00paboTku mHpOpMamuKU, HEOOXOMUMBIX ISl MPHOOPETEHHS OMbITa ICSITCILHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE MECTO B IO3HAHUM XUMHUHM, a TakXKe JUIsl OLCHKUM C IO3ULHN
HKOJIOTUYECKON O€30MaCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHYECKHUX IPOIECCOB Ha
OpraHu3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHHUS [0 XHUMHH B
COOTBETCTBUHU C >KU3HEHHBIMH IMOTPEOHOCTSMH, UCIOJIH30BATh COBPEMEHHBbIE WH(OpPMAIMOHHBIC
TEXHOJIOTHH JUIS TIOWCKAa U aHaiu3a y4eOHOM M HaydyHO-TIONMYNIAPHOW MHGOPMAIUU XUMHUYECKOTO
COJIepKaHUS;

dbopMupoOBaHHE U Pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJII0aTEIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
MIpH TUIAHUPOBAHUHU U MTPOBEIEHUHN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHUE y OOy4YarOMMXCcsl YOSKIEHHOCTH B TYMaHMCTHUYECKOW HAINPaBICHHOCTH XHUMUH,
e€ BaXHOH pONM B pEIIEHWU TN0OaIbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIL30BAHNUSA,
MOTIOJIHEHUSI DHEPTETUUECKUX PECYpCOB M COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEPeKHOr0 OTHOIIEHUS K MPHUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEeHUs
OTBITa MCTIOJB30BAHUS TOJYYCHHBIX 3HAHUW JUIsI PUHSATHS TPAMOTHBIX PEIIEHUN B CUTYalMsX,
CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yuebHOM mane cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOTO ypPOBHS
BXOJIUT B COCTaB MpeAMETHON 001acTH «EcTecTBeHHO-HAYYHBIE TPEAMETHI.

OO0rmiee 4uciIo 4YacoB, OTBEAEHHBIX ISl M3YYCHHS XHUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
o0miero oopazoBanus, coctaBmsieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kmacce —
34 gaca (1 gac B HenemIO).



2. Copep:xanue y4eO0HOro npeamera

10 KUIACC
OPI'AHUMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYECKON XUMHHU

[IpenMer opraHmyeckoil XMMHUU: €€ BO3HMKHOBEHHME, PAa3BUTHE M 3HAUYCHHUE B IOJIYYECHHUH
HOBBIX BEIIIECTB U MaTE€pUaIoB. Teopusi CTpOCHUs OpraHndecKkux coequHeHui A. M. bytnepona, eé
OCHOBHBIC TIOJIOKEHUs. CTPYKTypHBIE ()OPMYIIBI OPraHMYECKUX BEIIEeCTB. [ OMOJIOTHS, N30MEpHs.
XuMHUY€ECcKas CBA3b B OPraHUYECKUX COCAMHEHUAX — OJAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o KiacCUPUKANMUKA OPraHUYECKHX BelecTB. HOMEHKIaTypa OpraHHYeCKUX
coeMHEHUN (cucTeMaTH4ecKasl) U TpUBUAIbHbIC HA3BaHUS BaKHEWIIMX IPEACTABUTENCH KI1acCOB
OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl M3YUEHHsI BELIECTB M MX MPEBPALIECHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIECTB, HAOIIOICHUE U OMHCAHNUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALICHUIO
OpraHWYECKUX BEIECTB MPU HArpeBaHUM (ILJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBl: COCTaB U CTPOEHHUE, TIOMOJIOTMUECKUH psA. MeraH M 3TaH — MpocTeilive
MPEJICTABUTENIN ANKAHOB: (pU3MUeCKHe U XUMUYECKUE CBOWCTBA (pEaKlUU 3aMEIICHHs] U TOPEHHUS),
HAXO0XJICHHE B MPUPO/IC, OJYICHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, FOMOJIOTMYECKHI psAA. DTWIEH M NPONWIEH — IMpOoCTeullne
MPEACTABUTENM aJKEHOB: (HU3MYECKUe W XMMHUYECKHE CBOMCTBA (peakiuu THIPUPOBAHUS,
raJIOreHUPOBAHMUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: Oyraawen-1,3 m MetwnOyramueH-1,3: cTpoeHHe, BaKHEHIINE XHUMHUYCCKUC
cBOiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHYECKUH Psifi. ALIETUIIEH — MPOCTEHIINMA
MPEJICTAaBUTENb AaJKWHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE M XHUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpATAIINH, TOPEHMUSI ), TTIOTyYeHUE U TIPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHHe, (U3HUECKHME U XHUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), IOIY4YEHHE W NpuUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NOTYYeHUue U
npumenenue.  TOKCHMYHOCTH  apeHOB. ['eHeTMdeckas CBA3b  MEXAY  YIIEBOJAOPOAAMH,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[IpupoaHble MCTOYHHMKHU YTIIEBOAOPOAOB. [IpupoaHbIil Ta3 W MOMyTHBIE HE(TSIHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: TIEPEeroHKa, KPEKUHT (TePMHUECKUN,
KaTaJIMTUYECKH ), Tuposu3. [IpoaykTsl mepepaboTku HEPTH, UX IPUMEHEHNE B IPOMBIIIIICHHOCTH
u B ObITy. KaMeHHBII yroyib U POAYKTHI €T0 MepepadOTKH.

DKCIepUMEHTAIbHBIE METO/Ibl M3YUYCHHsI BEIIECTB W HMX MPEBPAlIEHUN: O3HAKOMJICHHE C
oOpa3iiaMu MjaacTMacc, KaydykoB U pe3uHbl, Koiekiuu «Hedtb» u «Yromp», MOoAenIupoBaHUE
MOJIEKYJI ~ YIJIEBOAOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEIECHUE HNPAKTUYECKOW pabOThI:
MOJIy4YeHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Brrurcnenus mo ypaBHEHHIO XHMHUECKON peakiuu (Macchl, 00béMa, KOJTMYECTBa UCXOIHOTO
BElIeCTBa UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OAHOIO U3 UCXOTHBIX
BEILECTB UJIU IPOJYKTOB PEAKIIUN).

Kuciopoacoaep:kamme opranu4ecKkue coelMHeHUs




[lpenenpHble OJHOATOMHBIE CHHUPTH. METaHONI W JTAHON: CTpOEHHUE, (u3HuecKkue u
XUMHYECKHE CBOMCTBA (pEaKkiMM C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJAOPOIAaMH, TOpPEHUE),
npruMeHeHue. BoiopoiHbie CBSA3M MEXly MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHOJIa U 3TaHOJIa Ha
OpraHHU3M YeJIOBeKa.

MHOroaToMHBIE  CHHMPTHL. OTHICHIIMKOIb M TIMLEPUH: CTpOEHHUE, (U3HUYECKHEe U
XUMHYECKHE CBOICTBa (B3aMMOJCHCTBHE CO ILICJIOYHBIMU METajllaMd, KaueCTBEHHAs PEaKIlUs Ha
MHOroaTOMHble cOupThl). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue TIiMLEpUHA U
STUJICHTJIUKOJIS.

@DeHoJI: CTPOSHHE MOJIEKYIIbI, (PU3NYECKue U XMMUYECKHEe CBOICTBAa. TOKCHMYHOCTH (heHoa.
[Tpumenenue denona.

Anprerugsl M KemoHwvl. DOpMaNbAETHI, aleTAIBJCTHUA: CTPOCHHE, (QHU3UYECKUE H
XUMHUYECKHE CBOMCTBA (peakuMH OKUCICHHS KM BOCCTAHOBIICHHUS, KAYECTBEHHBIC PEAKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpenebHble KapOOHOBbIE KHUCIOTHl. MypaBbUHAas U YKCYCHas KHCJIOTHI:
CTpoeHue, pU3NIecKue U XUMHUECKUE CBOWCTBA (CBOMCTBA, 0OIIME IJIs Kjacca KHUCIOT, PeaKLus
stepudukanmu), noidydyeHue u mpuMmeHeHue. CrTeapuHOBas U OJEHMHOBas KHCIOTHI Kak
NPEJCTaBUTENN BBICHINX KapOOHOBBIX KMCIOT. Mbla KaK COJHM BBICIIMX KapOOHOBBIX KHCJIOT, HX
MoroIIIee AeCTBUE.

Crnoxnble >QHUpBl KaK MPOU3BOIHBIE KapOOHOBBIX KHCIOT. [HIpOnH3 CIOXKHBIX 3(HPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

VYrieBonbl: cocTaB, KiacCUPUKALMS YTIIEBOJOB (MOHO-, M- M TOJUcaxapuisl). ['moko3a —
MPOCTEHIINKA MOHOCaXapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (PU3UYECKHEe U XUMHUYECKUE
cBoOMcCTBa (B3auMmojeicTBue ¢ ruapokcuom meau(ll), okucienne aMMuadyHbIM pacTBOPOM OKCHAA
cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TJIIOKO3bI), HAXOXJIEHHE B NPHUPOJE, NPUMCHCHHE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemmonosa kak npupoiHble noiaumepbl. CTpoeHHE Kpaxmalia M LEJUTFOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaUeCTBEHHAs PEaKLUs C UOJA0M).

OKcliepUMEHTalbHbIE METO/bl M3y4YeHHs BEUIECTB W UX IpEeBpalleHuil: NpoBeJICHHE,
HaOJII0/IEHUE U ONMCAHHE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHbIE PEAKIIUU
OJIHOATOMHBIX CIIUPTOB (OKHCIIEHHE 3TaHoja okcugoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumosieiicTBue ruuepuHa c¢ ruapokcuaom Meau(ll)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom menu(ll), B3auMoneiicTBue kpaxmanga ¢ HOIOM),
IIPOBEJICHUE NMPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3aga4u.

Boruncnenus no ypaBHEHHIO XMMHUECKOH peakuu (Macchl, 00b€Ma, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA MJIM NMPOJYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHble opraHudeckue coennHeHus. dusnueckue U XUMHUYECKUE
CBOWCTBA aMMHOKHUCIOT (Ha @puUMepe TInMiuHa). buomormueckoe 3HaueHWE aMHHOKHUCIIOT.
IlenTuapl.

benku kak mNpHpoJHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpHYHas u
TpeTU4YHasi CTPYKTypa OenkoB. XHMHYECKHE CBOICTBa O€NKOB: THUIPOJIM3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.

OKCepUMEHTAIbHBIE METOJbl HM3y4YeHHUS BEUIECTB W HX IMpeBpalIeHHIl: HaOIoJIeHUe U
OTHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JA€HATYypalus OENKOB MpU HArpEeBaHHUH, IIBETHBIE PEAKLIUU
OenKoB.

BbicokomoieKyIsIpHbIEC COCAUHEHHS

OcCHOBHbIE TIOHATHS XHUMHH BBICOKOMOJEKYJISPHBIX COEAMHEHHUI: MOHOMEp, TIOJIHMED,
CTPYKTYpPHO€E 3BEHO, CTEIIEHb IOJIMMEPHU3ALUH, CPEIHAS MOJIEKYIsipHas Macca. OCHOBHBIE METOBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJIMMepU3alysl U MOJMKOHACHC Al



DKclepUMEHTAbHbIE METOJBl M3YUEHHUsS BEIIECTB M HX TNPEBPALICHUN: O3HAKOMJICHHE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexpeamMeTHbIE CBSI3H.

Peann3zanusi MEeXNpeAMETHBIX CBSI3€M NMpPU HM3Y4YEHUM opraHuyecko xumuu B 10 kiacce
OCYILECTBIISICTCSI 4YEpe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX IOHATHHA, TaK W
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mme ecTecTBEHHO-HAYYHbIC TIOHATHUS: SIBIICHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHHTE3, Kiaccu(uKanus, NEePHOAUYHOCTh, HAOJIOJCHUE, W3MEPEHUE, DKCIICPUMEHT,
MO/JICIINPOBAHUE.

®dwusmka: mMatepus, SHEPrHs, Macca, aToM, JJIEKTPOH, MOJICKYJa, SHEPreTHUECKUI YPOBEHbD,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3NYECKUE BEIWYMHBI U €AUHUIIBI UX
U3MEpPEHUSI.

Buonorus: xnerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIIEBOIBI, JKUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHsI: THIIEBbIE MPOIYKTHI, OCHOBBI PAallMOHAJIBHOTO MUTAHHUS, MOIOIIUE CPEICTBA,
JICKapCTBEHHbIE U KOCMETHUYECKHE IMpEenaparhl, MaTepuaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHHU

XuUMUUECKUH 3yeMeHT. AToM. Slapo aTomMa, M30TONbL. OJIEKTpOHHas  00OJO4YKa.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, 0- 3mementsl. OCOOCHHOCTH
pacrpesiesieHus] 3JEKTPOHOB IO OpOMTalIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEpUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

ITepuognueckuit 3akoH u Ilepuoguueckass cucrtema xumudeckux osaementos I U.
Menpeneesa. CBsi3b NEpUOANYECKOT0 3aKoHa U [lepnonnyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHON TEOpHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CIOXHBIX BEIIECTB M0 rpynnam u
nepuoaaM. 3HaueHUe MEpUOINYECKOr0 3aKOHA B Pa3BUTUN HAYKH.

CrpoeHue BemiecTBa. XuUMHUYecKas CBA3b. BuIbl XHMHUYECKON CBSI3M (KOBaJIGHTHAs
HEMoJIsipHasl M TOJspHas, WOHHAs, MeTajyiueckas). MexaHu3Mmbl 00pa3oBaHUs KOBaJIEHTHOU
XUMUYECKOW CBsA3U (OOMEHHBI M JOHOPHO-aKUENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DneKTpOOTpULATENBHOCTh. CTENEeHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHSA. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUMBI KPUCTAIUIMYECKUX PpEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTne o aucnepcHbIX cucreMax. McTuHHBIE M KOJIIOMIHBIE pacTBOphl. MaccoBast 1o
BEILIECTBA B paCTBOPE.

Knaccugukaius HeopraHuueckux coenuHeHHd. HoMeHKIaTypa HEOpPraHMYeCKUX BEILECTB.
I'eneTndeckas CBA3b HEOPraHNYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kinaccupukanus XUMHYECKHX peakUuil B HEOpPraHMYecKoW u
OPraHNYECKOM XMMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALLCHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMyHbBIX (akTopoB. OOpaTHMble peakKIuu.
Xumnueckoe pasHOBecHe. DakTopbl, BIMAIOMME HA COCTOSHME XUMHUYECKOIO PpPaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTuueckass aucconuanus. CuibHble M cialble 1eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KNUCIAs, HEUTPAJIbHAS, IIEJIOYHAs.
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OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCrepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILEHUI: JeMOHCTpaIus TabIuI]
«llepmognueckas cucrema xumudeckux syemeHToB J[. M. MenneneeBa», u3ydeHue MoJeneu
KPUCTAIIMYECKUX PEIIETOK, HAOMI0JeHHEe M OINHCAaHUE JEMOHCTPALMOHHBIX M J1abOpaTOPHBIX
ONBITOB (pa3yioKEHUE IMEPOKCHIA BOJOpOJa B MPHUCYTCTBUM KaTalu3aTopa, ONpEleJICHUE Cpeibl
pacTBOPOB BEIIECTB C MMOMOUIbIO YHHBEPCAJIHLHOTO HHAMKATOpA, pPEaklMU HOHHOTO OOMEHa),
NPOBE/ICHUE TMPAKTUYECKON paboThl «BrusHUE pa3auyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH
peakLum.

Pacuérnble 3amaun.

PacuéTel 110 ypaBHEHUAM XUMHUYECKHX PEAKUUH, B TOM YHUCIE TEPMOXMUMHUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JIS1 BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxxenne Hemerauios B Ilepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa U OCOOCHHOCTH CTpoeHUs aToMoB. Dusnueckue CBOICTBA HEMETAJIOB.
AJToTpOonUs HEMETAUIOB (Ha MpUMepe KUCIOPoia, cepbl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEWIIMX HEMETAUIOB (TajoreHoB, cepbl, azoTa, (ocdopa,
yriepojia ¥ KpeMHUs) U UX COEAMHEHUM (OKCHIOB, KUCIOPOACOJEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenune metamioB B Ilepuoguyeckoit cucreMe xumudeckux siaeMenToB J[. U.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX OO0O0JIOYEK aToOMOB MeTauioB. OO1mme
¢busnueckue cpoiictBa MerauioB. CIUIaBbl METAJUIOB. DIEKTPOXUMHUYECKHH psl HaNpsKEHUN
METAJLJIOB.

XVUMUYECKUE CBOMCTBA BaXHEHIIMX MeETANIOB (HATpUM, KaJlud, Kalublul, MAarHui,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUMN.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METOAbl U3YUCHHS BEIIECTB M WX MPEBPAICHUN: U3YYCHHE KOJUICKIIUU
«MeTansl U CIIaBbl», 00pa3lloB HEMETAUIOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/a4, Ha0I0IeHHe
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJCUCTBUE THAPOKCHU]IA
ATIOMHUHUS C PACTBOPAMH KUCIIOT U IIEJI0YeH, KaYeCTBEHHbIE PEaKIIMK HA KaTHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuéter macchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCCe
UM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacYEThl MaccChl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3HD

Ponp xumMuu B obecriedyeHHH KOJIOTUYECKOM, SHEPreTUYeCKOW M TMUIIEBOM 0e30MacHOCTH,
pa3BUTHU MeIULUHBL. [[oOHATHE 0 HAYyYHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienust 00 OOIMIMX HAYYHBIX MPUHIUIIAX MPOMBIILIEHHOTO TMOTYYEHHUS BaXKHEHIINX
BEILIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPUANOB: BaXXHEWILINE CTPOUTEIIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTe€pHaybl, KpacKH, CTEKJIO, KEepamMuKa, MaTepuajgbl Uil DJIEKTPOHHKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XuMus M 370pOBbE YEIOBEKA: IMpaBWia HCHOJb30BaHUS JIEKAPCTBEHHBIX MPENApaToB,
npaBuiia 6€30MacHOTO MCIIOIh30BaHUS MPENapaToB OLITOBOM XUMUU B TTIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MeXNpeAMETHBIX CBS3€H MPU M3ydeHUH OO0Iel M HeopraHudeckoi xumuu B 11
KJIacCe OCYIECTBISETCSA Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK U
MOHATHUH, ABIIIOLIIUXCSA CUCTEMHBIMU JUJISL OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TIOHATHS: HAy4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHS, aHAJIH3,
CUHTe3, Kiaccuukamusi, TMEePUOJUIHOCTh, HAONIOJICHHWE, OSKCIEPUMEHT, MOJAEIUPOBaHHUE,
W3MEpPEHHUE, SIBJICHUE.



®dusnka: Marepusi, dHEpPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
pPaZMoOaKTUBHOCTb, MOJIEKYJA, JHEPreTHUYECKU ypOBEHb, BEIECTBO, TelO0, O00BEM, arperarHoe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XuMUYECKasi MPOMBIIUICHHOCTb, METaJUTyprus, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO03SUCTBEHHOE IIPOU3BOJICTBO, MUIIeBast MIPOMBIIIIJICHHOCTD,
(dapmaleBTUYECKasi MPOMBIIIEHHOCTb, TPOM3BOICTBO KOCMETHYECKUX TPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHH.
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3. [lnanupyembie pe3yJabTaThl H3yUYeHHUs YUeOHOI0 MpeaMeTa

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yldbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS
IporpaMM cpeaHero ooéiiero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM).
HayuyHo-MeTonn4eckoit OCHOBOW i pa3paOOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOSHUS IMPOTrpaMM
cpenHero odmiero 0opa3oBaHus SABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESATEIBHOCTHBIM TOAXOJIOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS MpeIMeTa «XHUMHUs» Ha YPOBHE CPEHEro o0LIero o0pa3oBaHUs BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHHE OOYYaIOUIMMUCS POCCUUCKON TIpakJaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

IEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSKICHMH JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TFOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUIMXcs pPYKOBOJACTBOBAaTbCS B CBOEH J1€ATEIbHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, TPUCYIIUMHU  [EIOCTHOM cHCTeME XUMHYECKOIo
oOpa3zoBaHusi;

HAJIMYUE MPABOCO3HAHUS SKOJOTHUYECKON KYIbTYPhl M CHOCOOHOCTH CTaBUTH LIEIH U CTPOUTH
KU3HCHHBIE TUTaHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yU4eOHOU U
BOCIIUTATEILHON JIEATEIIFHOCTH B COOTBETCTBHH C TYMAaHHCTHYECKUMH, COLMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJI€AlaMUd POCCHICKOTO Tpa)KIaHCKOro OOIIecTBa,
NPUHATHIMH B OOIIECTBE HOPMAMHM M MPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIOIIMMH IpOIleccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTU O0YYaIOIINXCA.

JIMYHOCTHBIE PE3yAbTATHl OCBOCHUS TpeaMeTa «XHMHUS» OTpakaroT CHOPMHPOBAHHOCTH
OTIbITa TIO3HABATEILHOM U MPAKTHUYECKOH JAeATeIbHOCTH 00YUYaIOIIUXCS 110 peann3alii MPUHATHIX B
oO11eCcTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHMsI OOYYAIOUIMMHCS CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBaKEHHS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTAaBICHUS O COIMAJIBHBIX HOPMaxX MW TMPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEIHOCTH IPU CO3JIaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M MPHUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHl JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHNS

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HayYHOMY HAaClIeMI0 OTEYECTBEHHOW XUMUH;

YBaKEHHI K TPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUIECKOTO MPUMEHEHHS XUMHUH,
OCO3HAHMsI TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJIbTaT JUINTENbHBIX HAOMI0IeHUH, KPOTIOTIUBBIX
IKCTIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

MHTEpeca U MO3HABATEeIbHBIX MOTUBOB B MOJIYY€HHH M TOCIEAYIOUIEM aHalN3e HH(pOopMaluu
0 TIEPEIOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT0 MTOBEACHHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAllMM, CBSI3aHHbIE C XMMUYECKUMU SIBICHUSMU, U TMPUHUMATH
OCO3HAHHBIE PEIICHHsI, OPUCHTUPYSICh Ha MOPaJTbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IIOBEJEHHWE M TOCTYNKHM CBOMX TOBAapHUINEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBHIA ATHX ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:
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NOHMMaHMU LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

coOuro/IeHHsI TipaBuJI 0€30IacHOr0 OOpAIIeHHUs C BEIECTBAMHU B OBITY, TTOBCEAHEBHOM JKU3HU
U B TPYAOBOM JESITEIbHOCTH;

NOHUMAaHMS [IEHHOCTHU MPAaBHJI WHAMBHUIYATBHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS
B CUTYallUsAX, YTPOXKAIOLIUX 30POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTPEOJICHHUS AIKOTOJIS,
HapKOTHKOB, KypEHHUSI);

5) TpynoBoro BocnuTaHus:

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTM B  y4e€OHO-HCCIEIOBAaTEIbCKONW  J1€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JIEATSIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B pEIIEHUH MPAKTUYECKUX 3aJad COLMAIbHOM
HaMpaBJICHHOCTH (B PAMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOopeccuil pa3inyHoro poJia, B TOM YUCIIE HAa OCHOBE
NPUMEHEHHS NPEAMETHBIX 3HAHUHN 10 XUMUH;

YBa)KEHU K TPYAY, JIOASAM TPYAA U pe3ysibTaTaM TPYIOBOH JeSTeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJbHON TPAaeKTOPUH OOpazoBaHMs, OymyIien
npodeccun U peanu3anuu cOOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKU IIEJIECO00Pa3HOT0 OTHOMICHHSI K MPUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMaHMS TJI00ATBFHOTO XapakTepa SKOJIOTUYECKUX MpPoOIeM, BIUSHHUS >KOHOMHYECKHX
IPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHON Cpelibl;

OCO3HAHMSI HEOOXOJWMOCTH HCIOJB30BAHUS JOCTHIKCHUNH XUMHH JJISi PEIICHHs] BOIPOCOB
PaLMOHATIBHOTO PUPOIONOIb30BAHUS;

AKTUBHOTO HETPHUATHS JEHCTBUH, MPHUHOCSIIUX BpEA OKpYKAIOMIeW NPUPOJHON cpene,
YMEHUS IPOTHO3UPOBATh HEOJArONpPUSATHBIE HKOJOTHYECKUE IOCIEACTBUS IpeIlpUHUMAEMBbIX
JICMCTBUM U NTPENOTBPALLATD UX;

HQJIMYMs Pa3BUTOIO HKOJOIMUYECKOTO MBIIUIEHUS, 3KOJIOI'MYECKOM KYyJIbTYpbI, OIbITA
NEeSITETPHOCTH ~ JKOJOTWYECKOH  HANpaBICHHOCTH, YMEHHS pYKOBOJICTBOBATHCS HUMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOM MpPAaKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) HeHHOCTH HAYYHOI'0 MIO3HAHMSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAaYKU ¥ 0OILIIECTBEHHOW NMPAKTUKU;

NOHWMAHHS CHEIUPUKH XUMHH KaKk HAayKd, OCO3HaHHs €€ poilu B (OPMHPOBAHUU
palMOHAIBHOTO HAayYHOI'O MBIIUIEHUS, CO3JIaHUM ILIEJIOCTHOIO MPEACTAaBICHUS 00 OKpYKarolleM
MUpE KaK O €JMHCTBE MPUPOJIbI U YeJIOBEKA, B TIO3HAHUH MPHPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH
npo0JeM CoXpaHeHHs! TPUPOTHOIO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO00I 3HAYMMOCTH XHMHHU JJIS COBPEMEHHOW IMBHJIM3AIMH: B €€
I'YMaHHCTUYECKON HANpaBICHHOCTH M BaKHOW pOJMM B CO3JaHMM HOBOW 0a3bl MaTepHalbHOU
KYJBTYPHI, PEMICHUH TI00ATBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOI M SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUN METUIIMHbI, 00ECTIeYeHUN
YCIIOBHI YCIIENTHOTO TPY/Aa U KOJIOTHYECKH KOM(POPTHOH JKU3HU KaXKOTO WiIeHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW TIpPaMOTHOCTHU: TOHHUMAHUS  CYIIHOCTH  METOAOB  IO3HAHMA,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITONB30BaTh TOTy4YaeMble 3HAHHS IS
aHau3a ¥ OObSACHEHUS SIBIICHUIM OKPY)KAIOILIEr0 MUpa U MPOUCXOIAIINX B HEM MU3MEHEHHH, yMEHUS
nenaTh 0OOCHOBAaHHBIE 3aKJIIOUEHHs] HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIINXCS JaHHBIX C IIEITBI0
MOJIy4YEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIPHO HMCIIOJIb30BaTh XMMHUYECKHE 3HAHUS JIJISl peIIeHUs] Ipo0ieM B
peabHbBIX KU3HEHHBIX CUTYallUsX;
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MHTEpeca K O3HAHUIO M UCCIIeI0OBATEIbCKON AESITETbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa3OBaHHIO, K
AKTUBHOMY ITOJITYUCHUIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBUH C JKU3HCHHBLIMU HOTpe6HOCT$IMI/I;
WHTEpeca K 0COOEHHOCTSM TPyJa B Pa3audHbIX chepax mpodhecCHOHATBHOU MeATeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOTO MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HayuMble [UIsi  (OPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCS MEKIUCIUILIMHAPHBIC
(MeXTpeIMeTHbIC) 00IIeHayYHbIC TIOHITHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenuuKy METOAOB IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
DHEpTus, SBICHHE, IMPOLECC, CUCTEMa, HAYYHBIH (DaKT, MPUHIMII, TUIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHHUBEpCAIbHbIC YIeOHBbIC TEHCTBUS (MTO3HABATEIIbHBIE, KOMMYHUKATUBHEIE, PETyISTUBHBIC),
obOecnieunBaromue GopmMupoBanrue (QpyHKIHOHAIBHON I'PaMOTHOCTH U COLIMAILHOM KOMIIETEHIINH
00yJaromuxcs;

CIIOCOOHOCTh ~ OOyYarouMxcs  HMCIHOJb30BaTh  OCBOCHHBIE  MEXKIUCILUILUIMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHWS W YHHBEpPCAIbHBIC Y4YeOHBIC JCHCTBHS B TIO3HABATCIHLHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble  pPe3yJbTaThl  OTPAKAIOT  OBIAJACHHE YHUBEPCAIBHBIMH  y4eOHBIMU
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyalIM3HpOBAaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIATh IENH JEATSIBHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUH WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHUU MPUEMBI JIOTHYCCKOTO MBIINUICHUS — BBIACIATH
XapaKTepHble TMPU3HAKK TOHITUA M  yCTaHAaBIMBaTh WX B3aHMOCBSA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JTsl OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBJICHHUSIMH;

CTPOUTH JOTHYECKHE PACCYKICHUS (MHAYKTUBHBIC, ICTyKTUBHBIC, 110 aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH W IMPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBICHUSAX, (OPMYIHUPOBATH BBIBOJBI U
3aKTIOYCHHUS,

MPUMEHSTh B TIPOIECCE IO3HAHUS, WCIOJB3YEeMbIe B XMMHH CHMBOJIHYECKHE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI) DJIEMEHTA,
XUMHUYecKass (QopMmyiia, ypaBHEHHE XHMHUYECKOM peakIuu — TPU PEHICHUH y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSATh HA3BaHHBIE MOJICIbHBIE TPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX PU3HAKOB H3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUU.

2) 0a3oBbIe HCCIeA0BATENIbCKUE 1€liCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh eI M 3a7aud  WCCIEJOBAHMS, WCIONH30BATh IIOCTABJICHHBIE W
CaMOCTOSITENIbHO CPOPMYIIMPOBAHHBIE BONPOCH! B KA4€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI ISt
(dbopMUPOBaHUS TUMOTE3HI IO TPOBEPKE MPABUILHOCTU BBHICKA3BIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO ITUTAHHPOBAHWS W TPOBEICHUS YICHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATh 3a XOJIOM TpoIlecca, CaMOCTOSATEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHHUS, COCTaBIAThH OOOCHOBAaHHBIA OTUYET O MPOJAETaHHOU
pabore;
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npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBAaTENIbCKOM W TPOEKTHOM JesTeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOATENBHOMY IIOMCKY METOJOB pEIleHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHMKAX MH(OpMAIMK (HAyYHO-TIOMYJISIpHAS JINTepaTypa
XMMHUYECKOTO COAEp)KaHus, CIpaBOYHble IocoOusi, pecypcsl IHTepHera), aHaIM3UpOBaTh
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKH OLEHHBATh €&
JIOCTOBEPHOCTb U HEIIPOTUBOPEYUBOCTD;

dopMynupoBaTh 3ampochkl M MPUMEHSATh pPAa3JIMYHbIE METOAbl NpPU TOUCKE U 0TOOpe
uHpopMaLnu, HeOOXOAUMOM [T BBINOJIHEHHS YY€OHbIX 3a/]au ONPeaesIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HCMHOJB30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY IMpencTaBleHUs WHPOPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCTOJIb30BaTh HAy4YHBIA SA3BIK B KayecTBE CpEACTBA IMpH paboTe ¢ XUMHYECKOU
uHpopMaLuel: IPUMEHATh MeXIpeaMeTHbIe ((PU3NYecKue 1 MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI,
¢dopmybl, a0OpeBHATYpBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiaieHHe YHHBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYILECTBY O0OCY)XJaeMoil TeMbl B XoJ€ AMajora W/MiIM AUCKYCCHUH,
BbICKa3bIBaTh WJE€H, (OPMYJIUpPOBaTb CBOM  IPENJIOKEHUS OTHOCUTEIBHO  BBIOJIHEHUS
IIPEIUI0KEHHON 3a1a4H;

BBICTYNIaThb C IIPE3EHTAIlMel pe3yJbTaTOB I103HABATEIbHOW JESTENbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJIHEHUH XMMHUYECKOIO SKCIIEPUMEHTA,
IIPAKTUYECKON pabOThl MO MCCIEAOBAHHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peav3alli y4yeOHOIo
npoekTa ¥ (OpMYIHPOBATh BBIBOJABI 10 pE3yJibTaTaM MPOBEIEHHBIX MCCIEIOBAHUN MYTEM
COIIaCOBaHUs MO3UIMI B X0/1€ 00CYKJIEHHUS 1 0OMEHAa MHEHUSIMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYUIECTBIJIATH CBOKO I103HABATEIbHYIO JESTEIbHOCTD,
ompenenss e€ LeNd U 3alaud, KOHTPOJUPOBATh U IO Mepe HEOOXOIUMMOCTH KOPPEKTHPOBATh
npejyiaraeMblii allrOpUTM JACUCTBUIM TpU BBIOJIHEHUWM YYE€OHBIX W MCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hambosee 3(pPeKTUBHBIN COCO0 MX pelIeHHs ¢ y4ETOM IMOTYy4EHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHBI
10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OPMHPOBAHHOCTh TPEACTABICHUN O XMMHMUYECKOW COCTABISIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBl MHUpa, pOJIM XMMHUU B MO3HAHUU SIBJIEHUH NPUPOIbI, B (OPMUPOBAHUU MBILUICHUS U
KyJIbTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIMMOW ISl  peLIeHus
MPAKTUYECKUX 3aJad M OSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CUCTEMOW XMMHUYECKNX 3HAHUM, KOTOpask BKIIFOYAET: OCHOBOIOJATAOIINE ITOHATHS
(XMMHUYECKUI DJIEMEHT, aToM, »JJEeKTpPOHHas O000JIoYKa aToMa, MOJEKyJa, BaJeHTHOCTS,
AIIEKTPOOTPHUIIATEILHOCTh, XMMHMYECKasi CBs3b, CTpyKTypHas ¢opmyna (pa3BépHyTas U
COKpaIl€HHast), MOJIb, MOJIIpHasi Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeneT, QyHKIIMOHAIbHAS
TpyIIa, paguKail, U30MEPHsl, H30MEPHI, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YTIEBOAOPOIBI, KHCIOPOL
U a30TCOAEpKALIUE COCIUHEHUsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIISIPHBIC
COEIMHEHUS); TEOPUM M 3aKOHBI (TEOpHsl CTpOeHusi opranmyeckux BemiectB A. M. Bytieposa,
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3aKOH COXpAHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHUMHU;
MHUPOBO33PEHYECKUE 3HAHUS, JIeXKAlllie B OCHOBE IMOHMMAHUS TNPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SBIICHUH, (AKTOJIOTMYECKHUE CBEICHUS O CBOWMCTBAaX, COCTaBe, IOJNYUYCHUU U
0€30MacHOM HCIOIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTHYECKOM
JESITEIILHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE MPU3HAKUA MOHITHH, yCTaHABIMBATh UX
B3aMIMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIME TMOHSATHS IMPH OMHCAHWU COCTaBa, CTPOCHHS U
MPEeBpaLCHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMUPOBAHHOCTh YMEHUH WCIOJIB30BATh XUMHUYECKYIO CHMBOJHKY [IJISI COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIEHHOM) (popMyNn opraHudecKuX BEIIECTB U
YpaBHEHUU XMUMHYECKUX PEAKINi, U3rOTaBIMBATh MOJECIH MOJIEKYJI OPTaHHMYECKHUX BEIIECTB IS
WJUTIOCTPAIIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHHH YyCTaHABIMBATh MPUHAAIC)KHOCTh H3YYCHHBIX OPTaHHUYECKHUX
BEIIECTB [0 HX COCTaBy M CTPOGHUIO K ONpeAeNEHHOMY KIacCy/TpyIie COeIuHEHUI
(YrieBomopobl, KUCIOPO M a30TCOACPIKAIINE COSAMHECHUS, BRICOKOMOJICKYIISIPHBIC COCIMHEHU),
JaBaTb WM Ha3BaHUs mo cuctematudeckod HomeHnknarype (IUPAC), a Ttaxke HNIpUBOIUTH
TPUBUAIBHBIC HAa3BaHUS OTIEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOINUJICH, AalleTHUIICH,
STUJICHIJIUKOJb, TIUIEpUH, (GeHo, GopManbIeru, aueTalbIeru/l, MypaBbuHasi KUCIO0Ta, YKCyCHAas
KHCJIOTa, OJICMHOBAas KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0OK03a, (PpyKTO3a, Kpaxmal, MeJUII0II03a,
TJTMITAH);

c()OPMUPOBAHHOCTh YMCHHS ONPEACIATh BHUIBI XUMHYECKOW CBSI3M B OPraHHYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c()OPMHUPOBAHHOCTh YMEHHUS TPUMCHSATH TIOJIOKEHUS TEOPHUH CTPOCHHUS OPTaHHYECKUX
BemiectB A. M. BytnepoBa 11 00bsSCHEHHUs 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa H
CTPOCHHUS; 3aKOH COXPAHEHHS MacChl BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKIE U XUMUYECKHE
CBOMCTBA TUIHMYHBIX MPEACTABUTEIICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEHIECTB (METaH, JTaH,
STWJICH, MPOIUJIeH, ameTusieH, OyramueH-1,3, metunOyraguen-1,3, OGeH30i, MeTaHOIN, 3TaHOI,
STHJICHTJIMKOJb, TIUICPUH, (EHOJ, aleTalbJIeTu], MypaBbUHAs W YKCYCHAsl KHCJIOTHI, TJIFOKO03a,
Kpaxmall, [eJUII003a, aMUHOYKCYCHasl KHUCIIOTa), WIUTIOCTPUPOBATH M€HETUUYECKYIO CBSA3h MEXKIY
HUMHU ypPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYECKHX PEAKIUH C WCIOIH30BAHUEM CTPYKTYPHBIX
hopmyur;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKHU YIIICBOJOPOIHOTO CBHIPhS (HE(PTH,
MPUPOJHBIN Ta3, Yrojib), CIOCOObl MX MepepabOTKH W MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYMCICHHUS MO XMMHUYECKUM YpaBHEHUSAM (Macchl,
00BEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MJIU MPOJYKTa PEAKIIUHU 110 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIIAJETh CUCTEMOW 3HAHWUA OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTION3yEMbIX B XUMUU MIPU U3YYCHHUH BEIIECTB U XMMHUUECKUX SBIICHUH (HaOMI0/1eHue,
U3MEpeHHe, YKCIIEPUMEHT, MOJICIIMPOBAHKE), HCIIOB30BaTh CUCTEMHBIC XUMHUYECKUE 3HAHUS IS
NPUHITHUS PELICHU B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUSX, CBA3AHHBIX C BEIIECTBAMU M UX
MIPUMCHCHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOIOaTh MpaBHa IMOJH30BAHHS XHUMHUYECKON MOCYI0W M
1abopaTOPHBIM O00OpPYAOBaHUEM, a TaK)Ke MpaBHiIa OOpaIleHus] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH W BBIMOJHATH XUMHYCCKHHA JKCIICPUMEHT
(mpeBpalieHus: OPraHUYECKUX BEIIECTB MPU HArpeBaHHH, MOIy4YEHUE JTUJICHA W H3yUEHHUE €ro
CBOWCTB, KQUeCTBEHHBIC PEAKIIMU OPTAaHWMYSCKUX BEIIECTB, JICHATYpaIusl OCIIKOB MPH HATPCBAHHH,
[[BETHBIC PEAKIINH OEIKOB) B COOTBETCTBUU C MPaBWJIAMU TEXHUKH OE€30MACHOCTH MpHU oOpalieHuu
C BemecTBaMH U J1a0OpaTOPHBIM OOOpYIOBAaHUEM, WPEICTABISTh PE3yIbTaThl XHUMHYECKOTO
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JKCIIepUMEHTa B (OpMe 3allUCH ypPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U (POpMyIUpOBaTH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMALHIO,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nH(popManuu, MHTepHET U ApyTUX);

c()OPMUPOBAHHOCTh YMEHHI COONMIOJaTh MpaBWJIa DKOJOTUYECKH  IIeJIecOo00pa3HOTo
MOBEe/ICHNUs B OBITY U TPYIOBOW JEATEJIBHOCTH B LEISAX COXPAaHEHHUS CBOETO 30pPOBBbS U
OKpY’Kaloe MPHUPOIHON Cpelbl, OCO3HABaTh ONACHOCTh BO3ACUCTBUS Ha JKHUBBIE OPraHU3MBI
orpeeNéHHBIX OPraHUYECKUX BEIECTB, MOHMMAs cMbici nokaszarens [1JIK, moscusaTs Ha nmpumepax
CIIOCOOEI YMCHBIICHUSA U MPEAOTBPALICHUSA UX BPECAHOT'O BO3II€IZCTBPI$I Ha OpraHu3M 4CJIOBCKaA,

JUIsi 00y4YaroluXcsi ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3[0POBBSI: YMEHHUE TPUMEHSTh
3HaAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHUYICCKUX S'IBJICHI/II;'I;

JUISL CEeTbIX U CIa00BUISAIIUX OOYyYarOUIMXCsA: YMEHHE HCIOJIb30BaTh Pelibe(hHO-TOUYCUHYIO
cucremy obo3HaueHwuit JI. bpaiins [uist 3anucu XuMudecKux Gopmyt.

11 KUIIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHuuecKasi XUMHsD OTPaXaroT:

Cc(OPMUPOBAHHOCTH MPEJCTABICHHUI: O XMMUYECKOW COCTaBJIAIONICH €CTECTBEHHO-HAYYHOH
KapTUHBI MHpa, POJM XMMHUHU B TIO3HAHWHU SBICHHHA TPUPOABI, B (POPMHUPOBAHUHN MBILIUICHUS U
KyJAbTYpbl JMYHOCTH, €€ (YHKIMOHAIBHOW TIPAaMOTHOCTH, HEOOXOIUMON sl pelIeHUs
NPaKTUYECKUX 337a4 M OKOJOTUYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
HPUPOIHOH Cpee;

BJIaJICHHE CHCTEMON XMMHUYECKUX 3HAHHIA, KOTOpas BKIIFOYAET: OCHOBOIOJIATAIOIINE TTOHITHS
(XMMHYECKHUi AJIEMEHT, aTOM, U30TOM, S-, P-, 0- JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPDHBI 00BEM, BaJCHTHOCTh, O3JCKTPOOTPUIATEIBHOCTh, CTEIECHb OKHCICHHS,
XMMHUYECKasl CBs3b (KOBAJIEHTHAs, WOHHAs, METAUIMYECKas, BOJOPOJHAsS), KPUCTAJUTMYECKAs
peméTka,  THIBI  XUMHYECKHX  pEakUuil,  pacTBOp,  OJCKTPOIUTHI,  HEIJICKTPOIUTEHI,
IIEKTPOIUTUYECKAS AUCCOIMALUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON PEeaKIIvy,
XUMHYECKOE pPABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS DIIEKTPOIUTHUYECKOW JIUCCOLMAIHH,
nepuoandeckuit 3akon Jl. 1. MenneneeBa, 3aK0H COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPAICHUS SHEPTHH NPH XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH S3BIK
XUMHH, MUPOBO33pEHUECKUE 3HAHUS, JIeXKAll[e B OCHOBE MIOHUMAHUs IPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHX SIBJICHUH, (AKTOJOTMYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, IOJNyYCHUH U
0€30I1aCHOM HCIOJIb30BAHUU BAXXHEWIIMX HEOPraHMYECKUX BEIIECTB B OBITY M HPAaKTUYECKOH
NeSITETIHHOCTH YeJIOBEKa,

c(OpPMHPOBAHHOCTh YMEHHI BBISIBIIATh XapaKTE€PHbIe MPU3HAKN MOHATHH, YCTaHABIMBATh MX
B3aWMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIINE IMOHSITHS TPH ONMMCAHUN HEOPTaHUYECKUX BEIIECTB
U UX NpEBpaICHUH;

c(OPMHUPOBAHHOCTh YMEHHH HCIOJIH30BATH XUMHUECKYIO CHUMBOJHUKY [UISI COCTaBJICHUS
(opMyIT BElIECTB U ypaBHEHUI XMMHUYECKUX PeaKinii, cucremaTndeckyro HomeHkiatypy (IUPAC)
U TPUBUAIBHBIC HAa3BaHUS OTIEIBHBIX HEOPTaHUYECKUX BEIIECTB (YTapHBIH Ta3, YIJIeKHCIBINA ras,
aMMMaK, raiéHas U3BeCTh, Herau€Has U3BeCTb, MUThEBAs COJia, MUPUT U JPYyTHE);

c(OPMHUPOBAHHOCTh YMEHHUH OMNpPEIEIATh BAICHTHOCTh W CTEIEHb OKHCICHUS XHUMHYECKHX
HJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBS3M (KOBaJIeHTHas, HOHHa,
METaJUInYecKasi, BOJIOPOJHAS) B COCIWHEHHSX, THUI KPHCTALIMYECKOW PEMETKH KOHKPETHOTO
BEIIeCTBA (aTOMHAasi, MOJEKYJspHasi, HOHHAas, MeTaJulM4yecKas), XapakTep CpeIbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHHUI yCTaHABJIMBATh MPUHAJIEKHOCTh HEOPIraHUYECKUX BELIECTB IO
UX COCTaBy K OTNpEAeIEHHOMY KJIAcCy/TpyNIe COCTUHEHUH (TMPOCThIE BEIIECTBA — METAJUIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICH Tieproanyeckoro 3akona J[. V1. MennaeneeBa
U JIEMOHCTPUPOBATh €0 CUCTEMATU3HPYIOLTYI0, O0BSICHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIIUY;
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c(OpMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaATh JEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX
aneMeHToB 1—4 mepuonos llepuoanmyeckoin cucteMbl xumuieckux snemeHToB [[. . Menpaeneena,
UCTIONIB3Ysl TIOHATHUS «S-, P-, U-3JCKTPOHHBIC OPOMTAINY», «IHEPTETHUCCKUE YPOBHU», OOBSICHSATH
3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COEAMHEHUH IO NMEpHoJaM U
rpynmnam [lepuoandeckoil cuctemMbl XuMU4YecKux 1eMeHToB [l 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYLUIECTBOBAHUE T€HETHYECKOU
CBS3M MEXKJy HEOPraHMYECKHMMH BEIECTBAMM C IIOMOUIbIO YPAaBHEHUH COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh yMEHHUS KiIacCU(PUIUPOBATh XUMHUYECKHE PEAKIMH IO Pa3IUYHBIM
npu3HaKaM (YUCITy U COCTaBY PEarupyrolux BEMIECTB, TEINIOBOMY 3P PeKTy peakiuu, N3MEHESHUIO
CTENeHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIISITh YPABHEHUS PEAKIMIA PA3JIMYHBIX THIIOB, MOJHBIE U
COKpallEHHbIE YpaBHEHUS peaKkUUid HOHHOTO OOMEHa, yYUThIBas YCIIOBHS, HpPHU KOTOPBIX 3TU
peaKuuu UayT 40 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOAUTH PEAKIUU, MOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW DPEAKIUU OT
pa3iauuHbIX (AKTOPOB; XapakTep CMEIICHHUS XHMHYECKOrO pPaBHOBECHUS B 3aBUCUMOCTU OT
BHelHero Bo3zaeiicTBus (mpuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE MPOIIECCHI, JIEKAIUE B OCHOBE
MPOMBINIJICHHOTO TMOJIYYCHUST CEPHOM KHCIOTHI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTh
npencTaBieHuii 00 OOMMX HAYYHBIX MPUHIUNAX M SKOJOTHYECKHX MpodieMax XHMHUYECKOTo
MIPOU3BOJCTBA;

c(OpMHUPOBAHHOCTH YMEHUN IPOBOAUTH BHIYUCIICHUS C UCIIOIb30BAHUEM MOHITHS «MaccOBast
JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWM Ta30B MPH XMUMHYECKUX PEAKIUAX, MACCHI
BelleCcTBa WK 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TETUIOBOTO A (PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOJATh MpPAaBHJIa TOJIL30BAHUS XMMHUYECKOW IMOCYyA0H |
1abopaToOpHBIM 000pYAOBaHHUEM, a TaKXkKe MpaBHlia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUW TMJIAHUPOBATh W BBINOIHATH XUMHUYECKUNW OSKCIIEPUMEHT
(pa3noxeHue MepoOKCHIa BOJOPOAa B MPUCYTCTBUU KaTall3aTopa, ONpeAeIICHHE CPEeabl PAaCTBOPOB
BEIIECTB C TIOMOIIIbI0 YHUBEPCATHHOTO MHIUKATOPA, BIMSHUE PAa3NIUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIfy, peaKIiu HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIU Ha Cyb(dar-, kapooHat-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHHsSA, PELIEHUE HSKCIEPUMEHTAIbHBIX 3aJad M0 TeMaM
«Metamme» u  «Hemeramibl») B COOTBETCTBUHM C TMpaBWIAMHU TEXHHKHA O€30MaCHOCTH TIpU
oOpallleHud ¢ BelecTBaMU M JIaDOpaTOPHBIM O0OpYyIOBaHUEM, TPEIACTABIATH PE3yIbTaThl
XUMHUYECKOTO DKCIEepUMeHTa B (GOpMe 3aluCH ypaBHEHUH COOTBETCTBYIOIIUX pPEaKIHA |
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HWH(OpMaIIo,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpECTBAa MAaCCOBOM KOMMYHUKaIUU, IHTepHET U OpyTuXx);

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOJATh TpaBWja DKOJOTHYECKH  IIEIeCO00pa3HOro
MOBEICHUS B OBITY W TPYOOBOW JHEATENBHOCTH B IEISIX COXPAaHEHHs] CBOETO 3I0POBbS U
OKpYKalolllel MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JICMCTBUS HA KUBBIE OPraHU3MBbI
ompeAeNéHHBIX BEIIECTB, MOHUMAs cMbici Tokasatens [IJIK, moscHATh Ha mpuMepax CIocOObI
YMEHBIIIEHUA U MPEIOTBPALICHUS UX BPEHOTIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKa;
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JJIsA 06yqa10mnxc;1 C OrpaHHM4YC€HHBIMH BO3MOXHOCTAMU 3O0POBBA. YMCHHUC IIPUMCHATH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JJIs1 CJICTIBIX U cna60131/m;11u1/1x 06yqafom1/1xc;1: YMCHHC HUCIIOJIb30BATh peﬂbe(pHO-TO‘Ie‘IHYIO
cucreMy o6o3HaueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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4, TemaTH4eCKOE IJIAHUPOBAHUEC C YKA3dHUCM KOJIMYICCTBA dKAACMHUUYCCKUX YACOB, OTBOAUMBIX Ha OCBOCHHC

KaXJI0M TeMbl y4eOHOI0 MpeaMeTa.

19

10 KJIACC
Ne HaumeHoBaHHe pa3aesioB KonuecTno 4acon Y4eOHO-METOJUYECKUE
n/-n TeM NPOrpaMMbl Beero KonrpoabHbie IIpakruyeckne = MaTCpHaAJIbl, B TOM
paﬁOTl’l paﬁoTbI YHUCJIC DJICKTPOHHEBIC
Pasnen 1. Teopernueckne 0CHOBbI OPraHU4eCKOl XUMUH
[Ipenmer oprannyeckoit
11 XUMHHA. Teopust CTpOeHHUS 3 Bubmmorexa IIOK
) OpTaHHYECKUX COCTUHEHUH A. https://myschool.edu.ru/
M. bytneposa
HWroro no paznery 3
Paznea 2. YrjieBoaopoabl
21 [IpenensHBIE YTIIEBOIOPOIBI 2 Bbubnnorexa [IOK
' — aJIKaHbI https://myschool.edu.ru/
Henpenemure bubamoreka [JOK
2.2 YTICBOIOPOMBI: aJKCHEI, 6 1 https://myschool.edu.ru/
aJKaJIUEHD], aJIKHHBI * I
23 Apomarnueckue 2 Bubmmorexa [IOK
' YTJIEBOIOPO/IBI https://myschool.edu.ru/
e | o : 1 Bumores 10K
' YIIEBOAOPO https://myschool.edu.ru/
nepepaboTka
Hroro no pasnery 13
Paspea 3. Kucjiopoacoaep:xkamue oprannieckue coeiMHeHUs
bubanoreka [JOK
3.1 Crptil. Oexon 3 https://myschool.edu.ru/
32 Aunpperuapl. KapooHoBBIE 7 1 bubnunorexa [JOK
' KucnoThl. CrioskHbIe 3QUPBI https://myschool.edu.ru/
bubarorexa [TOK
33 YTHeBOZIEL 3 1 https://myschool.edu.ru/
HWroro no paznery 13
Pasnen 4. A3oTconep:kanimue opraHudeckue coeuHeHust
41 AMUHBI. AMHMHOKHUCIIOTBI. 3 bubnuorexa [IOK
' benku https://myschool.edu.ru/
HWroro no paznery 3
Paspnes S. BbicOKOMOJIEKYJISIPHbIE COCAMHEHUS
51 [Tmactmaccer. Kayuyxkm. 2 Bubnuorexa IIOK
' Bonokna https://myschool.edu.ru/
Hroro no paznmery 2
OBUIEE KOJIMYECTBO YACOB I10 34 5 2
[MPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIIACC

KoauvecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue pasnenos n (uudpossie)
KoHnTpoabHble IpakTuyeckue
n/n TeM NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcbl
Paspnen 1. Teopernyeckue 0CHOBbI XMMHHU
CtpoeHue aTOMOB.
n .
€pUOJMUECKUI 3aKOH U BuGmorexa LIOK
1.1 Ilepuoanueckas cucrema 3
https://myschool.edu.ru/
XAMHUYeCKuX 3yemMeHnToB /1. U.
Menneneena
12 CtpoeHue BellecTBa. 4 bubnmuoreka [TOK
' MHoroobpasue BelecTs https://myschool.edu.ru/
Bbubnnorexa [JOK
1.3 X 6 1 1
VIMIFLCCIe peatdiit https://myschool.edu.ru/
Hroro o pasie 13 bubaunorexka [JOK
TOI'O IT JI
pasaery https://myschool.edu.ru/
Pasnen 2. Heopranuyeckasi Xumus
bubanoreka [TOK
2.1 M 6 1
CraLet https://myschool.edu.ru/
bubanorexka [JOK
2.2 H 9 1 1
eMeTaLIb! https://myschool.edu.ru/
23 CBs13b HEOPTaHUYECKUX U 1 Bubmmorexa [IOK
' OpPraHUYEeCKUX BEIECTB https://myschool.edu.ru/
54 EnuncTBO Opranndeckoi u 1 bubanoreka [JOK
' HEOPraHHMYECKON XUMHH https://myschool.edu.ru/
Hroro mo pasaen 17 Bubmmorexa [1OK
pasielty https://myschool.edu.ru/
Paznea 3. Xumus u Ku3Hb
bubnnorexa [IOK
3.1 X 4
VML HRHSHD https://myschool.edu.ru/
HUroro no paznery 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[MTPOI'PAMME
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5. Y4yeOHO-MeTOANYECKOE odecreueHus 06pa30BaTeJIbHOFO nmpoiecca.

* Xumusa / I'abpuenssa O.C., OctpoymoB WN.I'., CnagxoB C.A., AKunoHEpHOE OOIIECTBO

«3narenbCcTBO «IIpocsenieHue
* Xumus, 11 xnacc/ I'abpuensua O.C., OOmIEcTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO «JIPODAY;
AKIMOHEpHOE 00111eCTBO «M3aTenbeTBo «IIpocsemenue»

* Xumus, 11 kmacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnanko C.A., AKIIMOHEpHOE 0OIIECTBO
«3marenscTBO «lIpocBemenue»

METOJAUYECKHUE MATEPUAJIBI 1JI1S1 YYUTEJISA
1. O.C.T'abpuensn, I'.I'.JIsicoBa «Xumusi Meronndeckoe nmocodue — 6a30Bblid ypoBeHb)» - M.:

Hpoda 2022 TO/I.
2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0mias XuMusi B TECTax, 3a/1a4ax, ynpaxHeHusx. 11 kmace»
— M.: Hpoda, 2023 TO/I.
3. O.CTabpuensa, II.H.bepeskun, A.A.YmakoBa «Xumust 11 «kmacc: KoHTponbHBIE U
MIPOBEPOYHBIC paboThI K YUEOHHKY. — M.: Hpoda, 2021 T.
4. O.C.T'abpuensa, I'.T'.JIpicoBa, A.I'.BBemenckas «Xumus 11 kimacc: HacrompHas KHHTra aiis
YUUTEIIS. Yactb 1 - M.: Hpoda, 2019 roj.
5. O.CT'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronmpHas KHHTa AJis
YUUTEIIS. Yactb 2 - M.: Hpoda, 2022 roj.
6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoymoBa «3agauu o XUMHUU U CIIOCOOBI HX PEIICHUSD) -
M.: «Ipodar, 2021rogm.
7. B.I'. JlenucoBa «Xumus 11 kiacc moypounble Turanbl mo yueOHuky O.C.I'abpuensna,
I'.T".JIicoBoii» - Boarorpan» Yyurens 2018ron.

8. M.A.Pa6oBa, Y.}HO.Hebckas, P.B.JIuuko «Tectel mo xumuu 11 kmace», - M.: Dx3amen, 2019r.
9. 9. O.C.I'abpuensan, N.I'.octpoymoB «XuUMHUECKUH SKCHepuMeHT B mkose 11 kimacey; - M.:
Hpoda. — 2019 ron.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru T'azera «Xumusi» u caiit s yuurens «S uay Ha ypoK XUMHN
http://him.1september.ru  Enunas xomrekiust  1TOP:  TlpeamerHas Koyutekiust — «XUMHS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuYHBIE SKCTIEPUMEHTBI: XHMHUSL.

Kommexrust Poccwuiickoro 00111e00pa30BaTEIHLHOTO nopraia
http://experiment.edu.ru AJIXUMUK: cauT JLIO. AnukOepoBoi
http://www alhimik.ru Bcepoccuiickas OJIUMIIHAA [IKOJbHUKOB 1o XUMHAHU
http://chem.rusolymp.ru Opranuyeckast XUMUS: SJICKTPOHHBIM YYeOHHMK IS CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUU: JJIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpHITHIH KOJIISIK: Xumust

http://www.chemistry.ru /lucraniuonHas oJuMmuaga MO XHUMHH: TEJICKOMMYHHKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT
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