MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JenapramenT oopaszoBanusi KocrpoMmckoii ods1actu
AIMHUHHCTpPaLMA TOPOACKOro okpyra - ropoxa I'anua Koctpomckoi o01actu

PACCMOTPEHO
PykoBonurens MO
y4uTenen
€CTECTBEHHO-
HAy4YHOTO U
0OLIECTBEHHO-
HAY4YHOTO I[UKJIa

[T.C.ITerpsiosa)
ITpoTokos Ne 1
OT «29» aBrycra
2023 1.

MOY CO mkoJsa Ne2 r. I'annu

COTI'JTACOBAHO YTBEPXJIEHO
[lemarornyeckuM COBETOM JIMpEeKTOp LIKOJIBI
[I".H.Cu3zoBa] [T".H. Cu3zoBa]
[IpoToxon Ne 1 [Tpuka3 Ne 110
ot «30» aBrycra 2023 1. ot «30» aBrycra 2023 r.
JAOKYMEHT ITOATIMCAH
DJIEKTPOHHOM ITOAIIMCBIO

Baagenen Cmsosa ['annua HukomzaesHa
Ceptudukat 00f4463b3eee7¢5068
Cpoxk pgetictBust ¢ 21.09.2023 mo 19.09.2028

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «Xumus. ba3zoBbiii ypoBeHb»

s odydawiuxcs 10-11 kiaaccon

r. [amuu 2023 roxg



INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (emepanbHON 00pa30BaTENbHON MPOrpaMMbl CPETHETrO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro NpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®@enepanuu, peamu3yronmx
OCHOBHBIE 00pa3zoBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY moAXom0B K pa3paboTKe MporpaMmbl MO XHUMHH, K OIpeAeseHHUI0 o0Iien
cTpateruu o0y4yeHMsl, BOCIIUTAHUS M Pa3BUTHs OOy4aIOLIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHILENTYaJIbHBIE IOJO0XKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, CONEp)KaHus, pe3yJbTaToB OOydeHUs U
TpeOOoBaHM K yPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peau3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUMX I[€JIOCTHOM CHCTeME XUMHMUYECKOro oO0Opa3oBaHUS. ODTH LEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe OSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/10pOBBIO H
IpUpOAHOi cpere. Peanmsyercs xumuueckoe oOpazoBaHHe 00YyYaIOIMXCs HA YPOBHE CPEIHEro
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOPOrO OINpe/eleHbl B MpOrpaMMe MO XUMHH € Y4E€TOM Crnenuu(uKd HayKd XUMHH, e
3HAaYeHUs B MO3HAHUU MPUPOJBI U B MaTEPHAIbHOM KU3HU OOIIECTBA, a TaKXKe ¢ y4ETOM O0IIMX
1enel U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIero
obpasoBanus B Poccuiickoii @eneparuu.

XuMUS KaK 3JeMEHT CUCTEeMbl €CTECTBEHHBIX HayK MTpaeT 0CcoO0YyI0 poJib B COBPEMEHHOM
LIMBUIIN3AIMU, B CO3JJaHUU HOBOM 0a3bl MaTepuanbHON KyJabTyphl. OHa BHOCUT CBOM BKJaJ B
(dbopMHpOBaHUE PALIMOHAIBHOIO HAyYHOI'O MBILUICHHUS, B CO3/1aHUE LEJIOCTHOTO MPECTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YEIOBEKa, KOTOpOe (OPMUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MHpa, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI € JPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacThI0O MHUPOBOM KYyJbTYpbl, HECOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaKaoro wieHa obmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3ujaTeibHasi, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBieHa Ha pelleHHe II00aJbHBIX MPo0JeM YCTONYHMBOrO pa3BUTHA
YeJIOBEYECTBA — CBIPhEBOW, DSHEPreTHYCCKOW, ITUIICBOM, 3KOJIOIMYECKOW O€30MacHOCTH H
OXpaHbl 37I0POBBS.

B cooTBeTcTBMM ¢ OOMIMMH LENSIMH ¥ NPUHIMIIAMU CPEAHEro olmero odpa3oBaHHS
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbI YpOBEHb U3YyUEHHS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOIUMYIO UM JIJIS
BBIPAa0OTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO0 BKJIIOYEHHS B JKM3Hb COLIMyMA,
MPOAOIDKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommM  mpeaMera «XUMHsS» SBIAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xuMus» U «O01as U HeopraHuyeckas XUMUsSI», OCHOBHBIM KOMITOHEHTOM COJIEpXKaHHUsI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHHM 110 HEOPraHUYECKOH XUMHUU (¢ BKIKOUEHUEM
3HaHMN U3 O0IIel XUMUU) U OpraHu4eckoil xumuu. OopMHupoBaHHE JAHHOM CHCTEMbl 3HAHMM
IIpU HM3YyYEHUHU IpeaMera o0ecrHeurBaeT BO3MOKHOCTb PACCMOTPEHHUS BCEro MHOr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTtypa comepxanusi KypcoB — «Opranndeckast Xumus» U «O011as ¥ HeopraHu4eckast
XUMHUs» c(HOpPMUPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOrO MOJXO/Aa K M3y4YEHUIO
yuyeOHOro matepuajia W OOyCJIOBJIEHAa HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOM XUMHUU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMS] OPraHUYECKUX COEAMHEHUH, a
TaKKE€ Ha YPOBHE CTEPEOXMMMUYECKHUX U 3JEKTPOHHBIX MPEJCTABIECHUNH O CTPOCHHUU BEILECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEILIECTBaX JalOTCid B pPa3BUTUU — OT YIJIEBOAOPOAOB 10
CIIO)KHBIX OMOJOTMYECKM aKTUBHBIX COeIUHEHUI. B Kypce opraHmdyeckoidl XMMHUH MHOIY4aroT
pa3BuTHEe COPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHUs MEpBOHAYaJIbHBIE
Ipe/ICTaBIEHUS 0 XUMHUYECKON CBSI3M, KIIACCU(DUKAIMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILLECTB OT UX CTPOEHUS], O XUMUYECKOU pEaKLUU.

[Ton HOBBIM YIJIOM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypoBHsS paccMaTpUBaeTCs
U3y4YCHHBII Ha YpPOBHE OCHOBHOI'O O00IIero oOpa3oBaHUS TEOPETUUYECKUH MaTrepuan MU
(axTOoNOrHYecKkue CBEACHUS O BELIeCTBAX U XMMHUECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01as u HeopraHudeckas XUMHs» OOYYaroUMMCs MPEAOCTABIAETCS BO3MOXHOCTh OCO3HATh
3HayeHHe MEePHOAMYECKOr0 3aKOHa C OOIETEOPETUHYECKHMX W METOJOJIOTMYECKUX IO03ULUH,
riy0Xe MOHATh MCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIOLIEH U IPOTHO3UPYIOILEH.

Enunas cucteMa 3HaHMI O BaXXHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKEe 0 XUMHUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
gonoyHsiercss B Kypcax 10 w11 KjaccoB d3IeMEHTaMU  COAEpkKaHUS, HMEIOIIUMHU
KyJIbTYPOJIOTMUYECKUH M TPHUKIAJHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUM C JpPYTMMHM HayKaMH, DacKpbIBalOT €€ pojb B I103HABAaTEIbHOH U
MIPAKTUUYECKON NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHMsI K IPOLECCY
TBOpUYECTBA B O0JACTH TEOPUU U NMPAKTHUYECKUX NPHIIOKEHUA XUMHH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IIPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKHU OCMBICIMBATh MH(OPMALMIO U NPUMEHSATH €€ Ui MONOJHEHUS 3HAHWM, pelieHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B menoMm conepskanue
yueOHOro npeamera « XUMHUsS» TaHHOTO YPOBHS U3y4€HHUs] OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromxcs MUPOBO33PEHYECKOH OCHOBBI I MOHUMAHUSA (UIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaIbHOEe €MHCTBO HEOPraHNYECKOro U OPraHM4ecKoro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BEIIIECTB X COCTAaBOM M CTPOCHHUEM, [103HABAEMOCTb IIPUPOIHBIX ABJIEHUH ITyTEM KCIIEPUMEHTA
U peUIeHUs MPOTUBOPEUUH MEXKIy HOBBIMH (DaKTaMU M TEOPETUUYECKUMHM IPEAINOCHLUIKAMHU,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUs HOBBIX TEXHOJIOIHI U MaTEpPHUaJIOB.

B mane pemieHus 3agad BOCIUTAHUS, PAa3BUTHA U COLMANM3aLUU O0ydarommxcs
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (GOpMUPOBAHHE YHHMBEpPCAJIbHBIX Y4EOHBIX JEHCTBHM, MMEIOIINX
6a30BO€ 3HAYCHME JIJIS PA3IMYHBIX BUOB JEATEILHOCTHU: pEIIeHUs IpobyieM, MoUCKa, aHajau3a u
00paboTkn uWHpOpMANMK, HEOOXOIWMBIX Ui TPHOOPETEHHs ONbITa TPAKTHYECKOW H
HCCJIEZIOBATENLCKOM €A TENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUM XUMHUH.



B nmpaxTrke npernogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOT'O 0011ero o0pa3oBaHus, TaK U
Ha YpOBHE cpeaHero obmiero oOpa3oBaHUs, IMpH  ONPEIEICHUU  COAEP)KATEIbHOM
XapaKTepUCTUKU ILeled H3y4YeHUs HpeaMeTa HaIlpaBJIEHUEM I1€PBOCTENIEHHOM 3HAUYMMOCTU
TPAaJULMOHHO Tpu3Haércs (opMUpOBaHME OCHOB XUMHUYECKOW Haykd Kak oO0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MNPAKTUYECKOH MedATeIbHOCTH YeIoBeKa M KakK OIHOro W3
KOMIIOHEHTOB MHMPOBOM KyJnbTypel. C METOAUYECKOM TOYKM 3pEHUs TakKoM TMOAXOHN K
OIpeNIEeICHUIO 11eNeil U3yueHHs MpeaMeTa ABJISETCS BIIOJIHE OMPAaBAaHHbBIM.

CornacHo JaHHOM TOUYKE 3pEHUS TJIaBHBIMU LESIMM M3YyYEHHUs NpeaAMeTa «XUMHS» Ha
6a3oBom ypoBae (10 =11 ki) sBASIFOTCSL:

e (GopMUpOBAaHHE CHCTEMBbl XMMHYECKHX 3HAHUM Kak Ba)KHEUIEH COCTaBISIOLIEH
€CTECTBEHHO-HAY4YHOI KapTUHBI MUpa, B OCHOBE KOTOPOW JIekKaT KJIIOUEBBIC MOHATHUS,
dbyHIaMeHTaIbHbIE 3aKOHBl U TEOPUH XMMHH, OCBOCHME S3bIKa HAyKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEN X Pa3BUTHUS U CTAHOBIICHUS;

e (QopmupoBaHHE U pa3BUTHE MPEICTaBICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUil, HEOOXOAUMBIX I MPUOOpPETEHUs] YMEHUNH OPHUEHTHPOBATHCS B
MUPE BEILECTB U XUMUYECKUX SBJICHUM, UMEIOIUX MECTO B IIPUPOJIE, B IPAKTHUECKON U
MOBCETHEBHOM KU3HU;

e pa3BUTUE YMEHHUH U CHOCOOOB JAESATENBbHOCTH, CBSI3aHHBIX C HaOJMIOJEHUEM U
OOBSICHEHHEM XUMHYECKOI'0 OKCIIEPUMEHTa, COOJIIOJCHHEM TMpaBHI 0e30MacHOro
oOpalieHust ¢ BEIIeCTBAMHU.

Hapsny c atum, copepkaTenbHas XapaKTepUCTHKa IieJIel U 3a1ad U3y4yeHUs IpeaMeTa B
IporpamMme Mo XUMHUH YTOUYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU
B cHCTeMe cpemHero ooOmiero oOpa3zoBanus. CeromHss B TMpENOJaBaHUU XUMUHM B OOJbIICH
CTEIIEHW OTHAETCsl TMPEANOYTeHHE MPAKTHUECKOH KOMIIOHEHTE COAepX aHUs o0ydeHus,
OPHEHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHUKAa 0011e00pa3oBaTeNbHON  OpraHu3alui,
BJIAJICIOIEr0 He HaOOpOM 3HAHWH, a (PYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh croco0amMu U
YMEHUSIMU aKTHBHOI'O MOJIyYE€HUS 3HAHUM M MPUMEHEHUS UX B PEANbHON XU3HU Ul PEIICHUS
MIPaKTUUYECKUX 3a/1ay.

B cB3M Cc 3TMM npu U3ydeHUU INpeaMeTra «XUMHS» JOMUHUPYIOIIEEe 3HAYCHHE
[IPUOOPETAIOT TaKUE LIEIH U 3a/1a4H, Kak:

amantanus  oOyyarolMxcs K  YCIOBMSIM  JIMHAMHUYHO  Pa3BUBAIOIIErocs MHUpa,
(opMUpOBaHNE MHTEJUIEKTYalbHO pa3BUTONW JIMYHOCTH, TOTOBOM K caM000pa3oBaHMIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY TMPHHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dopmupoBaHue y O0OydYalOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3TIMUHBIX BUJOB ACSITENBHOCTU: PEIICHHS MPOoOeM,
MOMCKa, aHaimM3a M 00padoTKM HHGOpMAIMKM, HEOOXOAMMBIX JJIi MPHOOPETCHHS OIbITa
JesITeNbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B TO3HAHWM XHMHUU, & TaKXKe JJIsl OLICHKH C
MO3UIMI SKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIAMSHUS BEIIECTB U XMMUYECKUX MPOLIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOTHYIO CpENy;

pa3BUTHE TO3HABATENbHBIX MWHTEPECOB, MHTEIUIEKTYaJ bHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yJarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO MNPHOOpEeTaTh HOBbIE 3HAHUSA 1O XUMHHU B
COOTBETCTBHMHM C )KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOIb30BaTh COBpEMEHHbIE HH(POPMAaLIMOHHBIE
TEXHOJIOTUHU IS IOMCKA U aHaln3a y4yeOHOH U HayqHO-TTONYJIIpHON MHGOPMAIIMU XUMHYECKOT O
COZlepXKaHUS;



dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOIO M JIOTHYECKOTO MBIIIICHUS,
Ha0JII0IaTeIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOyyaroummxcad YOSKIEHHOCTH B T'yMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUM, €€ BaXHOM poim B  peumieHuH [00albHBIX MpoOJieM  palMOHAIbHOIO
MIPUPOJIONIONB30BAHMS, TOMOJHEHUSI YHEPreTHUECKUX PECYpPCOB U COXpPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOro OTHOUIEHHS K MPHUpPOJE U CBOEMY
3JI0POBBIO, a TAaKXKe MPUOOPETEHHSI ONBITA UCIOJIB30BAHMS MOJYYCHHBIX 3HAHUHN JUIS MPUHATHS
I'PaMOTHBIX PEIICHUN B CUTYalUsAX, CBA3AHHBIX C XUMHUUECKUMH SIBIICHHSIMU .

B yuebHOM muiaHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHsS» 0a30BOTO ypOBHS
BXOJ/IUT B COCTaB IPEeIMETHOMN 001acTi «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO01uee 4Kciio 4acoB, OTBEAEHHBIX IS M3Y4EHHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHEIrO
obmrero odOpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henmemo), B 11
kiacce — 34 yaca (1 yac B Heneno).



COJEPXAHUE OBYYEHUA
10 KJIACC
OPTAHHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XMMHHU

IIpenmeT opraHm4eckoil XUMHUM: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B IOJYYEHUU
HOBBIX BEILIECTB U MaTepuajoB. Teopus CTpoeHMs] OpraHndeckux coenquHeHuii A. M. bytneposa,
e¢ ocHOBHbIE TmoyoXeHHss. CTpyKTypHBbIe (OPMYJBI OpraHMYECKHX BeIIecTB. [ omomorwus,
n30MepHsi. XUMUYECKasl CBSA3b B OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIC U KPATHBIE CBA3H.

IIpencraBneHne o0  KjJacCMPUKAlMM  OpraHUMYEcKUX  BemecTB. HomeHknaTypa
OpPraHWYeCKUX COEAMHEHMHM (cucTeMaThyeckas) M TPUBHAIbHBIE HA3BaHUS Ba)XXHEHMIIMX
MIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIECTB.

OKCIIepUMEHTAIbHbIE METO/bI U3yUEHUS BEILECTB M UX IPEBPALICHUN: 03HAKOMIIEHUE C
o0pa3lamMu OpraHMYecKMX BElIeCTB M MaTepualaMd Ha MX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYI
OpPraHMYeCKUX BEIIECTB, HAOIIOJeHHME U OIUCAHHE JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALICHNI0 OPraHUYECKUX BELIECTB IIPU HarpeBaHuH (IJIaBJIeHHEe, O0YTIIMBaHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psiA. MeTaH W 3TaH — MpocTeiine
MPEJCTaBUTENIM AJKaHOB: (PU3UUYECKHE M XHUMHUYECKHE CBOWCTBAa (peakUuu 3aMelleHUs U
TOpPEeHHUsI), HaXOXKJIEHHE B IPUPOJIE, TOIyYEHNUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psAf. DTWIEH U MPONWIEH — MPOCTEHIINE
MPEJCTAaBUTENIN AJIKEHOB: (M3NYECKMEe M XHMHMUYECKHE CBOMCTBAa (peakiuu THAPHUPOBAHUS,
raJloreHu poBaHus, TUAPATALUHU, OKUCICHHS U TTOIUMEpU3aliH ), TOJTyYeHHE U IPUMEHEHUE.

Anxaauensl: OyTtanueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE
cBolicTBa (peakuus nmonuMepusanun). [losydeHne CHHTETHYECKOr0 KaydyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTHM CTPOCHMS, TOMOJIOTHUECKHH psn. ALETHIeH —
MIPOCTEUINI NPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA
(peakuuu rUIpUpPOBaHUS, FAJIOI€HUPOBAHMSL, TUIPATALIUN, TOPEHHUS), 1OTYUEHHE U IPUMEHEHUE.

Apenbl. benzon: cocra, crpoeHue, (pusMueckMe W XMMHMUYECKHE CBOWCTBAa (peakiuu
raJIOTEHUPOBAaHUSI M HUTPOBAHHUA), IOJydye€HUE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuyeckue u Xumuyeckue c8oUCMBA (Peakyuu 2aio2enuposanus U HUMpOBAanUs), NoayueHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBsS3b MEXAY YIVIEBOAOPOJAMH,
IIPUHAUISKAIIUMUI K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOUYHUKHU YriaeBoaopoaoB. IIpupoanslil ra3 U nomyTHble HEPTAHbIE Ta3bl.
Hebts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku HedTH: TMeperoHka, KpPEKUHT
(TepMUYECKHH, KaTaIUTUYECKU), Tupoiu3. [IponykTel nepepadoTKu HEPTH, UX TPUMEHEHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib U IPOXYKTHI €ro nepepadoTKH.

OKCIEepUMEHTAIBHBIE METO/Bl U3YyYE€HHs BEIIECTB U MX MPEBPALLECHUN: O3HAKOMIICHUE C
obpa3iaMu IMiaacTMace, KaydykoB M pe3uHsl, kKomtekuuu «Hedgte» u «Yronb», MogenupoBanue
MOJIEKYJ YTJIEBOAOPOAOB U TallOr€HONPOM3BOAHBIX, IPOBEAEHHE NPAKTUUYECKONW pPabOTHI:
MOJIy4E€HHE ITUIICHA U U3YYEHUE €rO CBOMCTB.

PacuérHrie 3agaun.




Bbluncnenus mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00b&Ma, KOIUYeCcTBa
HCXO/JHOTO BEIEeCTBA WJIM IMPOJAYKTa PEAKIUH IO H3BECTHHIM Macce, 00BEMY, KOJIMYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM POJYKTOB PEaKIun).

Kucnopoacoaep:kamue opranuieckue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOA M ASTAHON: CTPOEHHE, (U3NYECKHE U
XMUMHUYECKHE CBOMCTBA (peaKkUMM C aKTUBHBIMHM METaJUIaMU, TajJoreHOBOIOPOAAMM, TOPEHUE),
npuMeHeHue. BonopoaHsie cBI3U MeX1y MOJIEKyJIaMH CIUPTOB. /leficTBue MeTaHONa U 3TaHOIA
Ha OpraHu3M YeJlIO0BeKa.

MHoroatoMHble CHOUPTHL. OTHJIEHITIMKOJAb M TJMIEPUH: CTpPOEHHE, (PU3UYECKHE WU
XMMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO LIEIOUYHBIMHA METANIJIAMU, KaUE€CTBEHHAs peaKlls Ha
MHOr0aToMHbI€ cnupThbl). /[leiicTBMe Ha opraHu3Mm uenoBeka. l[IpumeHeHHe riMuEepUHA WU
STUJIEHTJIUKOJISL.

@deHon: CTpOeHHE MOJIEKYJbl, (U3MUYECKHEe U XUMUYECKHE CBONCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpnerunsl U kemownvl. Dopmanbpieruj, ametajbIerua: CTpoeHue, (u3NYecKue Hu
XUMHUYECKUE CBOMCTBA (pEakUUU OKMCIIEHHUS M BOCCTAHOBJICHMS, KauE€CTBEHHbIE pPEaKLUu),
NOJIyYeHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHAsI M YKCYCHAsl KUCIOTHI:
cTpoeHue, (hu3nyecKkue u XUMUYecKue CBOMCTBA (CBOWCTBA, O0IIME IS Kacca KUCIIOT, peaKius
sTepuuKanum), MoiaydyeHue | mnpuMeHeHue. CreapuHOBas U OJIEMHOBAas KHUCIOTHI Kak
MIPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. Mbla Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JEHCTBHE.

CrnoxHble 3QUphl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOKHBIX 3(DUPOB.
Kupsl. I'mppomns xxupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYrieBossl: cocTaB, KiaacCH(pUKaIMs yriaeBoa0B (MOHO-, IU- U TTOHcaxapuabl). [ moko3a —
pocTelmii MOHOCaXapHuJ: OCOOCHHOCTH CTPOEHUS MOJIEKYINbI, (PU3NYECKHEe M XMUMHUYECKHE
cBoiictBa (B3aumozeiictBue ¢ rugpokcugoM menu(ll), oxmcneHne aMMHauHBIM pacTBOPOM
okcuna cepedpa(l), BoccraHoBieHHME, OpOXKEHHE TIIOKO3bI), HAXOXKJCHHWE B MPUPOJE,
npuMeHeHune, ononorunyeckas poib. @orocuHTes. PPyKTO3a KaK U30MEpP I'ITIOKO3HI.

Kpaxman u nemnonos3a Kak npupoJHble noauMepsl. CTpoeHHe KpaxMmaia U LEeJUTI0JI03bI.
dusnyeckre U XMMUYECKUe CBOWCTBA KpaxMalia (TUAPOIIN3, KaYEeCTBEHHAsl PEaKIUs C HOIOM).

DKClepUMEHTAJIbHbIE METO/Abl M3YYEHMsI BEILECTB M MX IIPEBpAILEHUN: NPOBEIEHUE,
HAOMIOJIeHNEe M OMNHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KayeCTBEHHbBIE
peakiuy OAHOATOMHBIX CIHUPTOB (OKHcieHue sTaHona okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiictBue rauiepuHa ¢ ruapokcugom wmenu(ll)), anpaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcuaom wmemu(ll), B3ammopeiicTBue
KpaxMalla ¢ HOJOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnsie 3anaun.

BbluncneHus nmo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
HCXO/JHOTO BEIeCTBA WJIM IMPOAYKTa PEAKIMH IO H3BECTHHIM Macce, 00BEMY, KOJINYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

AzoTcoaepxale opraHM4eckue CoeTuHEHMs.

AMHMHOKUCIIOTBI Kak aMQOTepHbIe OpraHu4yeckue coenuHeHus. @Du3nvecKkue WU
XMMHMUYECKHE CBOWCTBA AMHUHOKMCIOT (Ha IpuUMepe TiIuiuHa). buomornueckoe 3HaueHHe
aMHHOKUCIOT. [lenTuapl.



benku kak IpupoAHbIE BBHICOKOMOJIEKYJSIpHbIE coeluHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4Hasi CTPyKTypa OenkoB. XuUMHUYECKHE CBOWCTBAa OEJIKOB: TUIPONIU3, JEHaTypaulus,
KaueCTBEHHbIE PEeaKLUU Ha OEJKHU.

OKcrepuMeHTaJIbHbIE METOAbl M3YUEHHUS BEIIECTB M MX NpeBpalleHuil: HaOIoJeHHe U
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbIcOKOMOJ1eKYJISIPHBIE COeIMHEHUS

OCHOBHBIE TOHATUS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUH: MOHOMEp, MOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPU3ALUU, CPENHAsl MoJeKysspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — IIOJMMEpU3aLiHsl U TOJMKOHIEH AU,

OKCIlepUMEHTAJIbHbIE METO/Jbl U3YyUEHHUs BEIIECTB M UX MPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iamu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeqMeTHbIX CBs3ed NMpH U3ydyeHHM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCA 4Y€pe3 MCIIOJIb30BAaHUE KaK OOLIMX €CTEeCTBEHHO-Hay4YHBIX IOHATUH, Tak M
HOHATUH, SBJISIONMXCS CUCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuyHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KJacCcu(UKalus, IMEepUOJUYHOCTb, HAOIIOAECHUE, W3MEpEHHUE,
9KCIIEPUMEHT, MOJICIMPOBAHHUE.

dusuka: MaTepusi, YHEPrusi, Macca, aToM, MEKTPOH, MOJIEKYJia, JHEPTe€TUUECKHUI YPOBEHb,
BELIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHME BEIIeCTBa, (pU3MUECKUE BEITUUYUHbBI U €IUHUIIBI
UX U3MEpEHUS.

buonorus: kinerka, opraHusM, O6uochepa, oOMEH BeEIIECTB B OpraHu3zMe, (HOTOCHUHTES,
OMOIOrMYecKy aKTUBHBIC BelllecTBa (0eJIKH, YTJIeBOAbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, TOJE3HbIE HCKOMAaeMbl€, TOIIUBO, PECYPCHI.

TexHOI0rus: NUIIeBbIe TPOIYKThI, OCHOBBI PAllMOHAJILHOI'O MUTAHUS, MOIOIIHE CPEACTRA,
JIEKapCTBEHHBIE U KOCMETHYECKU e IIPenapaThl, MATEpPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHMH

XUMHYECKHH 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTuveckue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOUTany, S-, P-, d- anemeHnTsl. OcobeHHOCTH
pacmpeneseHusl JIEKTPOHOB MO OPOUTASIM B aTOMaX 3JEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOH(UTypauus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoamueckas cucrteMa XuMHUUeckux snaemeHtoB /I H.
MenneneeBa. CBsi3b Iepuoauueckoro 3akoHa u Ilepuoanueckoil cHCTEMbl XUMHUYECKHX
anemenToB J[. MI. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB XMMHMYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIO0XKHBIX BEIIECTB
0 'pynnam U nepruogam. 3HaueHU e MepUOINIECKOro 3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenmne BemiecTBa. XHUMHUYECKash CBs3b. BHIbl XMMHUYECKOW CBSI3M (KOBaJICHTHAsS
HEMoJIsIpHas M TOJIApHas, MOHHAs, MeTajindeckas). MexaHusmbl 00pa30BaHHs KOBAJIEHTHOM



XMUMHYECKOI cBS3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPULATEIbHOCTh. CTerneHb OKUCIeHUS. IOHBI: KATHOHBI K AHUOHBI.

BeniecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOI'O CTPOEHHUSA. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEHIETKY.

[Tonsatre o nucnepcHeIX cucremax. ICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi 1oJist
BEILIECTBA B pacTBOPE.

Knaccudukamuss Heopranmueckux coequHeHuil. HomeHkmatypa HeopraHMYecKHX
BellecTB. ['eHeTnueckass CBsI3b HEOPraHMYECKUX BEILIECTB, MPUHAJICKAIIUX K PATUYHBIM
KJIaccam.

Xumuueckast peakuus. Krnaccupukanus XUMHYECKHX peakIUid B HEOPTaHWYECKOW W
OpPraHMYEeCKON XUMHUU. 3aKOH COXPAHEHUS! MAacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEB palleHUs
SHEPrUu MPH XUMHUUECKHX PEaKIUIX.

CKoOpoCcTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEaAKIIHH.
Xumunueckoe paBHOBecue. PakTOphl, BIMAIOLIME HA COCTOSHHE XHMUYECKOI'O PpaBHOBECHUS.
ITpunuun Jle [latenbe.

DnexTponutudeckas nucconnanus. CunpHble U cinabble 37eKTponuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCas, HEMTpasibHasl, LIEI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHHS! BEIIECTB M HX MPEBPAIICHHI: JEMOHCTpPALUS
tabimmn «l[lepuonanueckas cucrema xumudeckux snemeHToB J[. M. MenneneeBa», uzydeHue
MOJIeNIed KPHUCTAJUTMYECKUX pemEToK, HaOMI0JeHHE W OINKCAHHE JIEMOHCTPAlMOHHBIX H
ab0paTOPHBIX OMBITOB (Pa3joKEHHWE TMEPOKCHIa BOIOPOJAa B MPHCYTCTBHUU KaTalu3aTopa,
OMpeIeJICHHE CPEbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAJIBHOIO MHIMKATOPA, PEAKIIMU
MOHHOTO OOMeHa), MPOBEJEHUE MPaKTUYeCKol paboThl «BiusHHE pa3NuyHBIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOM peaKium.

Pacuérnblie 3anaum.

Pacuérel 0 ypaBHEHUSIM XUMHUYECKUX PEAKIU, B TOM YKCII€ TEPMOXUMUYECKHE PACUETHI,
Pacy€ThI C UCMOIb30BAaHUEM MTOHSTHUS «MAcCOBasi J0JIS BEIIECTBAY.

Heoprannyeckasi Xumust

Hemeramibl. Ilonoxenune HemeramnoB B Ilepuonuyeckod cucTeMe XUMHYECKHX
anementoB J[. WM. MenneneeBa U OCOOEHHOCTH CTpPOEHHUs aTOMOB. Pu3MyecKhe CBOWCTBa
HEeMEeTaJUI0B. AJUIOTPOITUSI HEMETAILIOB (Ha IIpuMepe KUCIopoa, cepbl, hocdopa u yriiepona).

XuMHUYecKre CBOICTBA Ba)KHEHIIMX HeMeTa/ioB (TaloreHoB, cepbl, a3ora, (ocdopa,
yriaepoa U KpeMHHUsS) U UX COEAMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAIMX KUCIOT, BOJOPOIHBIX
COCIMHEHU ).

[IprumeHeHuEe Ba)KHEN X HEMETAIIJIOB M UX COCIMHEHUH.

Merannsl. [Tonoxenue meraoB B [lepuonnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayaoB. Obmmue
¢usnyeckue cpoiicTBa MeTau10B. CIUIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUN
METaJLJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATPHWM, Kalui, KajbIMid, MarHuu,
ATFOMUHUM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCAMHCHHUI.

OO61mme crocoObl mony4eHus MerasuioB. [IpumeneHne MeTamioB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEIIECTB M WX IMpPEBpaAlICHUN: H3ydeHUe
KOJUIEKIIMKM «MeTalulbl U CIUTaBbl», OOpa3IlOB HEMETANJIOB, PEIICHHUE OSKCIEPUMEHTAIBHBIX



3aja4y, HAONIOJEHHE ¥  ONUCAHHE JIEMOHCTPAI[MOHHBIX U  J1a0OpAaTOPHBIX  OIBITOB
(B3auMojieiicTBHE TMAPOKCHIA aTIOMHHMS C pacTBOpaMU KHCIOT U Ilejoyell, KaueCTBEHHBIE
peaxkru Ha KaTHOHBI METAJIOB).

Pacuérnsle 3anaun.

Pacuérbl Macchl BemiecTBa MM 00bEMa ra3oB IO HU3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B pEaKlUU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEIleCTBA) MPOJYKTOB PEaKLUHU, €CJIU OJJHO U3 BEILECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Poss xuMuu B 00€CIIedeHUH YKOJIOTHUECKOM, SJHEPTeTUIECKON M MTUIIEBON 0€30MacHOCTH,
pa3BUTMM MeIULMHBL lIOHATHE O HaydHBIX METOAAX IIO3HAHMS BEIIECTB U XMUMHUYECKUX
peakiui.

[IpencraBiaenuss 00 OOMMX HAYYHBIX TNPUHIMIAX MPOMBIIIJICHHOTO MOJTYYeHHUs
BaKHEHIINX BELIECTB.

UemoBek B MHUpPE BEIIECTB M MaTEpUaJIOB: Ba)KHEWIIME CTPOUTEIbHBIE MAaTEpUAJIbI,
KOHCTPYKIIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHMKa, MaTepHasbl sl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKNe U MUHEpAJIbHbIE Y100 PEHUSI.

XuMHSI UM 340pOBbE YEJIOBEKA: IMpaBUJia HCIOJb30BAHUS JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30MacHOr0 UCMOJIb30BAHUS MTPENapaToB ObITOBOW XMMHHU B MTOBCEIHEBHOMN JKHU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexxnpeqMeTHbIX CBsI3eil Mpu M3ydeHuu oO0Iield U HEOPraHW4YecKol XUMUU B
11 knacce ocyuiecTBISETCS Uepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U IOHATUH, SBIMIOIINXCA CUCTEMHBIMHU JJIs1 OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI O
LHKJIA.

OO01mme ecTecTBEeHHO-Hay4YHbIE TMOHATUS: HAy4dHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KJaccupuKanusi, MEepUOAUYHOCTb,  HAONIOJEHHE,  DKCIIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: martepus, dHEprus, mMacca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
pazivoaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEUIECTBA, PU3MUECKIE BETMUYUHBI U SAMHUIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHumsM, 3KocucTeMma, Ouocdepa, Makpo- U MHKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpasbl, TOPHBIE TOPOADI, TOJIE3HbIE HCKOMAaeMbl€, TOIUTUBO, PECYPCHI.

TexHonorus: XUMHUYECKas [IPOMBIIIJIEHHOCTb, MeTaJLIy prus, IIPOU3BOJICTBO
CTPOUTEIbHBIX MaTepuasos, CeJIbCKOXO035IIICTBEHHOE IIPOU3BO/JICTBO, nuineBas
IPOMBILIUIEHHOCTh, (hapMaleBTUYECKass MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX
IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMLBI 110 XMMHUKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OO0yYarolUMMHCS
MIporpamMM CpeaHero obiiero odpa3oBaHHs (JMUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-Meronuyeckoii OCHOBOW sl pa3pabOTKu NJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMUS
MIpOrpamm CpeaHero ooIiero oopazoBaHus SBISETCS CUCTEMHO-EATENbHOCTHBINA TOJXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM MOAXOIOM B CTPYKType JUYHOCTHBIX
pe3ylibTaTOB OCBOEHHUS IMpeaAMeTa «XUMHUS» Ha YpoBHE cpenHero oOmiero o0Opa3oBaHUS
BBIJICJIEHBI CIIEYIOLIUE COCTABIISIOLIME:

OCO3HAHME O0YYAIOIIMMHUCSI POCCHUMCKON TpakIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CaMOOIIPEEICHHUIO;

HaJIMuue MOTHBALUHU K 00y4YEHUIO;

L[EJIEHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTU Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEHN U MCTOPUYECKUX TpaauLuii 0a30BOI HAYKU XUMMH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLIMXCsl PYKOBOJACTBOBATHCS B CBOEH JESTENBbHOCTU
LHEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAaMH, MPUCYIIMMHU LEJIOCTHOM CHUCTEME XHUMHUYECKOIO
o0pa3oBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJOTMYECKOW KYyIbTYyphl M CIOCOOHOCTHM CTaBUTh LENU H
CTPOUTH KU3HEHHBIE MJIAHBIL.

JIn4HOCTHBIE pe3ysbTaThl OCBOEHHMS MpeAMeTa «XUMHUS» JIOCTHTalOTCsi B EIUHCTBE
yu4eOHON UM BOCHHUTATEIbHOM JAEATEIBHOCTM B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COI[MOKYJIbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM M HJi€ajlaMH  POCCHIICKOro
IPa)X/IaHCKOTO 00IlecTBa, MPUHATHIMM B OOIIECTBE HOpMaMH U MpaBUJIaMU IOBEACHUS,
CIOCOOCTBYIOIIMMHU TPOIIeccaM CaMOIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO CTaHOBIICHUS
JUIHOCTH 00YYaIOIIUXCsl.

JInuHOCTHBIE pe3yNnbTaThl OCBOEHHS MpenMera « XUMHUS» OTpakaroT c(HOPMHUPOBAHHOCTD
OIbITa TIO3HABATENHPHOW W TMPAKTUYECKOW IEeATENbHOCTH OO0ydalolMxcs 10 peaar3aluu
IIPUHATBHIX B O0LIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIIMTAHUS

0CO3HaHUS 00Yy4aroIMMUCA CBOUX KOHCTUTYLIMOHHBIX IPaB M 005A3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPABOMOPSAIKY;

IPEACTaBICHNUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEKJINYHOCTHBIX OTHOLIEHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JESTENbHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHuu y4eOHBIX U O3HABATENbHBIX 3a/1a4, BBIMOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI JPYTUX
MIPU aHAJIKM3E PA3TIMYHBIX BUJIOB Y4eOHOH e TeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSA

LIEHHOCTHOI'O OTHOLIEHMS] K HCTOPUYECKOMY M HAay4YHOMY HACIEIHI0O OTEYECTBEHHOU
XUMUH;

YBa)KEHUS K MPOLECCY TBOpPYECTBA B OOJIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHHS
XMUMHH, OCO3HAHUS TOTO, YTO MOCTHIKEHMS] HAYKH €CTh pPe3yNbTaT JJIMUTEIbHBIX HAaOII0JCHUH,
KPOTIOTJIMBBIX HKCIEPUMEHTAJIBHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUYEHBIX U MPAKTUKOB;



MHTEpeca U II03HABATEJIbHBIX MOTHMBOB B TOJYYEHMM U IOCJIEAYIOIIEM aHalIu3e
nH(pOpPMaIUK O EPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI0 [IOBEICHUS;

CIOCOOHOCTH OLIEHHWBAaTh CHUTYallMd, CBSI3aHHbIE C XUMHYECKUMHU SBJICHUAMH, U
MPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHHMBATh CBOE MOBENECHHUE W IOCTYNKA CBOMX TOBApULIEH C MO3ULUN
HPAaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI 3TUX ITOCTYIIKOB;

4) popMHupOBaHNS KYJIbTYPHI 310POBbS:

MIOHMMaHUs LIEHHOCTeH 370poBoro M Oe3zomacHoro oOpa3a KH3HM, HEOOXOIMMOCTH
OTBETCTBEHHOI'0 OTHOIICHHUS K COOCTBEHHOMY (DPM3NYECKOMY M IICHXUYECKOMY 370POBBIO;

co0oieHns npaBuJl 0€3011aCHOr0 OOpalleHMs] ¢ BELIECTBAMU B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYJIOBOH 1€STEIBHOCTH

MOHMMAaHUA IEHHOCTH TMpaBWI WHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOoro
HOBEICHUS B CUTYalMsIX, YTPOXKAIOLUIMX 310POBBIO U KU3HU JIFOJ1EH;

OCO3HAHUSl TOCIENCTBHA W HENPUSITHS BPEIHBIX MPUBBIUEK (YHOTpeOJIEHUS alKoroJs,
HAapKOTHKOB, KYpPEHHUS);

5) TpyA10BOIr0 BOCIIMTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHM B Yy4€OHO-HCCIIENOBATEIbCKONW JeSITeNbHOCTH,
OOI11ECTBEHHO 0JIE3HON, TBOPUECKOM U APYTUX BUAAX EATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTH€ B pELIEHUM MPAKTUYECKUX 3a7ad COLHAJIbHOM
HaIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM 4ucie Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUHN TT0 XUMUU;

YBa)K€HUS K TPYLY, JIOASIM TPyAa U pe3yjbTaTaM TPYJOBOU €ATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHOH TpPAaeKTOPHH 0Opa30BaHUS,
Oynymeil mpodeccuu u peanu3anui cOOCTBEHHBIX )KM3HEHHBIX TIAHOB € YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XMMHUH, THTEPECOB U MOTPEOHOCTEN 00111ECTBA;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

9KOJIOTUYECKH L1€7€CO00pa3HOro OTHOLIEHUS K IPUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3emiie;

MOHUMaHUA TJ100aJbHOr0 XapaKTepa IKOJIOTHYECKUX MPOOJeM, BIUSHUS YKOHOMUYECKUX
IPOLECCOB HA COCTOSIHME MPUPOJHON U COLIMAIBHOM CpEbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOIb30BAHUS JOCTIXKEHUN XUMUU JIJISl PEIICHHS BOIIPOCOB
palMoOHAIBHOI'O PUPOONOJIb30BAHUS;

AKTUBHOTO HENPUSATHUSl JIEUCTBUM, NMPUHOCIIIMUX BPEA OKPYXKAOIIEH MPUPOJHON Cpeje,
YMEHHUsI NPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJOTMYECKHE IMOCIEICTBUS MPEeIIPUHIMAEMbIX
JEHCTBUI U IPEIOTBpAlIaTh UX;

HaJIU4YUsl Pa3BUTOIO 3KOJOTMYECKOI'0 MBIIIJICHUS, JKOJIOTMYECKOM KYJbTYphl, OIbITA
NEeSITEeIbHOCTH  SKOJIOTMYECKONM HAmpaBlI€HHOCTH, YMEHHUS PpPYKOBOJACTBOBAaTbCS HUMH B
MI03HAaBaTEJIbHOM, KOMMYHHUKATUBHOM M COL[MAIbHOI MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSITh UJE€0JIOTUN XeMopoOuu;

7) 1eHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;



MOHUMAaHUs CHeMUUKH XUMUU KaK HAyKH, OCO3HaHMs €€ poiau B (OPMHUPOBAHUHU
palMOHAIBHOT'O HAYYHOT'O MBIIIJIEHUS, CO3IaHUH LIEIOCTHOTO TIPEICTABIICHH 00 OKPYKaIOIIeM
MHpE KaK O €IUHCTBE MPHUPOALI U YEJOBEKa, B MO3HAHWHM TMPUPOTHBIX 3aKOHOMEPHOCTEH W
pelIeHUH MPoOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHON NMBWIM3AIUUA: B €€
T'YMaHUCTUYECKOM HampaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepualibHON
KYJIBTYPbI, PEIIEHUHU TIIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOW, IHINEBOH M SKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00ECIIeUeHNH YCIOBUI YCIEIIHOTO TPY/a U KOJIOTHIECKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA
oO1ecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHUMAHUS CYUIHOCTHM METOJOB TMO3HAHUA,
UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONBh30BATh MOTy4aeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJICHUN OKPY>KAIOUIEro MHUpPa U MPOUCXOISAIIMX B HEM H3MEHEHHH,
yYMEHHUS IeaTh 000CHOBAHHBIC 3aKJIIOUCHHS HA OCHOBE Hay4YHBIX (DAKTOB M UMEIOLTUXCS JaHHBIX
C IIEJIBIO MOJIYYEHUs JJOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIIBHO UCIOJIb30BaTh XUMUYECKHE 3HAHMS IS pelIeHUs podieM
B peaJIbHbIX )KU3HECHHBIX CUTYaIIHX;

HMHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKOM J1eSITETbHOCTH

TOTOBHOCTH W CIHOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO W CaMO0OpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pasiIMyHbIX cdepax mnpodeccHoHATbHON
JIeITEILHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTanpenMeTHbIe PE3yJbTaThl OCBOCHUS YYEOHOTro TMpeaMera «XuUMHUs» Ha YpOBHE
cpemHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC IE (OPMUPOBAHUS MHPOBO33PEHHSI OOYUYAIONMMXCS MEKIUCIUILIHHAPHBIC
(MeXTpeIMeTHbIC) O0IIEHAYYIHBIE TOHSATHS, OTPAYKAIOIINE IEIOCTHOCTh HAYYHON KaPTHHBI MHpa
U crienu(PHUKy METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHusi, BEIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMA, HAyUYHbIH (DAaKT, MPUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHUsl, UCCIIEJOBaHUE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIE y4eOHbIe JIEUCTBUS (mo3HaBaTeIbHBIC, KOMMYHHUKATHUBHEIE,
peryJIsSTHBHBIE), oOecneyuBamonpe ¢GopMupoBaHue (OYHKIMOHAIBHOW TPaMOTHOCTH U
COIMAJIBHON KOMITETCHIIUH O0YYaIOIIUXCs;

CIOCOOHOCTh ~ OOYYalOIIUMXCS ~ HCIOJb30BaTh  OCBOCHHBIC  MEKIHUCIMIUIMHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS M YHHBEPCAJIbHBIC ydeOHbIE JCHCTBUS B IIO3HABATEIbHOW U
COI[MAJIbHOM TPAKTUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OTPAKAKT OBJIAJICHUE YHHUBEPCAJILHBIMU YYEOHBIMH
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JCHCTBUSMU.

OBJaieHne YHUBEPCATbHBIMHU Y4€OHBIMHU MO3HABATEILHBIMU A€HCTBUAMM:

1) 6a30BbIe JIOrHYEeCKHUE JelCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJM3UPOBATh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

OMpeNeNaTh IETH ASATEIBbHOCTH, 3aJaBas IMapaMeTpPbl U KPUTEPHUH HUX JOCTHIKCHUS,
COOTHOCHTBH PE3YJIbTAThI IEITEIILHOCTH C ITOCTABJICHHBIMU 1[EIISIMU;



UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TPU3HAKU TOHATUM ¥ YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOIb30BAThH
COOTBETCTBYIOIME MMOHATHUS AJI1 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUM;

BbIOMpaTh OCHOBAHUS U KPUTEPUH JUJIS KJIaCCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIUBATh IPUYNHHO-CJIEICTBEHHBIE CBA3H MEXAY U3Y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHbBIC, JE€IYKTUBHBIE, [0 aHaJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAaeMbIX SBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IIPUMEHATH B IPOLECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBHIE)
MOJI€JIH, TPE0OPA3OBbIBATh MOAEIbHBIE IPEACTABIECHUS — XUMUYECKUN 3HAaK (CUMBOI) AJIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHHE XHMHUYECKOH pEaKIMW — TPH PEUIeHUH y4eOHBIX
[I03HABATEJIbHBIX U MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC MPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEILIECTB U XUMUUECKUX PEAKIIHII.

2) 6a3oBblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAaMH METOA0B Hay4YHOI'0 IT0O3HAHUS BELIECTB U XMMHUYECKUX PEaKLUil;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJb30BAaTh IIOCTABIECHHbIE U
CaMOCTOSITENIbHO c(hOPMYIMPOBAHHBIE BOIPOCH B Kau€CTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI [0 IPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U IIPOBEIEHUS YUYECHUUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIOAaTh 3a XOAOM IpOLiecca, CaMOCTOSTEILHO
IIPOrHO3UPOBAaTh €ro pe3yabTaT, (popMynupoBaTh OOOOIIEHHS U BBIBOJbl OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHUSA, COCTABISITH 0OOCHOBaHHBIA OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YUYEHHYECKOM MCCIIeNOBaTeIbCKOW M TPOEKTHOW JesaTelbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MIPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B I103HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCSI B  pa3jIMUYHbIX MCTOYHMKAX HHMopManuu (Hay4dHO-NOMYJsIpHas
JUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOuYHble Mocolus, pecypcsl MHTepHera),
aHAJIM3UPOBATh MHQPOpPMALMIO pa3JMYHbIX BHMJIOB U (QOpPM MpeICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

bopMynupoBaTh 3alpOChl U NPUMEHATHh pa3jIMYHbIE METOABI NPH IOMCKE U OTOOpe
MH(pOpMaIUH, HEOOXOJUMOM JJIs BHITOJIHEHUS Y4eOHBIX 3a/1a4 ONpeieIEHHOI0 TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUSA MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIbHYIO (OpPMY NpencTaBieHus UH(GOpMAILUU (CXEMBI,
rpaduKu, TMarpaMMBbl, TaOJIUIIbI, PUCYHKH U IPYTUE);

UCMOJb30BaTh HAaY4HBIH $3bIK B KauyeCTBE CpeICTBA MpH paboTe ¢ XUMHUYECKOU
uHpopMalueil: NpUMEHATh MeXIpeaIMeTHble ((PU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CUMBOJIBI, (OPMYJIbI, 00 pEeBUATYPbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOj€ Juajiora W/uii JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHUPOBATH CBOM TPEIJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEAJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C MpEe3eHTallMell pe3yJbTaTOB IO3HABATEILHOW NESATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO MJIA COBMECTHO CO CBEPCTHUKAaMH IIPU  BBINOJIHEHUU XUMHUYECKOIO
9KCIEPUMEHTA, MPAKTUYECKOM paboThl MO MCCIEAOBAHUIO CBOWCTB HM3Y4Ya€MbIX BEIECTB,
peanmzanuy y4eOHOro mpoekra M (OpMYJMpOBaTh BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHBIX
UCCJIEZIOBAHUN MyTEM COrJIaCOBAaHMUS MO3ULMI B X0J1€ 00CYKIEHHS 1 0OMEHa MHEHUSIMH.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENILHO IJIAHMPOBAaTh U OCYILECTBIIATh CBOKO IO3HABATEIbHYIO JESATEIbHOCTD,
ompezenss e€ Lend M 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpejiaraeMblii alrOpuTM JEHCTBUI NPH BBINOJIHEHUU Y4EOHBIX M MCCIEA0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3 PEeKTUBHBIN COCO0 UX PEeHIeHUs ¢ Y4ETOM IMOTydeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYIIECTBIATH CAMOKOHTPOJb CBOEH JAEATENbHOCTM HA OCHOBE CaMoOaHaiu3a H
CaMOOLEHKHU.

INPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XMMHUs) OTpakaroT:

cOPMHPOBAHHOCTh TIPEACTABJICHHH O XUMHYECKOM COCTaBIIIONICH E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHUW NPHUPOABI, B (HOPMHPOBAHUH
MBIIUICHUS ¥ KyJbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW IS
pEUICHHS] TPAKTHYECKUX 3a7a4 M OSKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U TPUPOJTHON CpENIE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKMX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKHUIA AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPULIATEILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTass U
COKpalléHHas), MOJb, MOJSIpHas Macca, MOJSIPHBIA O00BEM, YIIIEPOJIHBINA  CKEJET,
(GyHKIMOHATBHASI TPYIIA, PaJUKall, W30MEpHs, H30MEpPbI, TOMOJOTUYECKUN Ppsill, TOMOJOTH,
YTJIEBOJOPO/IbI, KACIOPOI U a30TCOAEpKAIIME COCAUHEHUs,, MOHOMED, MOJUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS); TEOPHUHU U 3aKOHBI (TEOPHS CTPOEHUSI OPraHUYECKHX
BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MUPOBO33PEHUYECKUE 3HAHU, JEKAIMe B OCHOBE IMMOHMMAaHMUS
NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (PaKTOIOTHYECKHE CBEIEHHS O CBOMCTBAX,
cocCTaBe, MOJYYeHUH U 6€e30MacHOM HCIIOIb30BaHUH BaKHEHIIINX OPraHUYeCKUX BEIIECTB B OBITY
U IIPaKTUYECKOU IESITEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIC MPU3HAKH MMOHITHI, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOLIME MOHATHUS IIPU OMKUCAHUM COCTaBa, CTPOCHUS U
MpEeBpalleHUN OPraHUYECKUX COCIUHECHUN;

chOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BATh XMMHYECKYI0 CHMBOJIMUKY JUISI COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHON) (POPMYII OPTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKHX PEAKIMH, U3rOTaBIMBaTh MOJEIIM MOJEKYJ OPraHWYECKHX BEIECTB
JUTSL LJUTIOCTPAllUM UX XUMHUYECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTh U3YyUEHHBIX OpPraHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNPEASICHHOMY KJAacCy/TPYIIe COCIUHCHHUM
(yrneBomopoAbl, KHUCIOPOA W  a30TCOAEPXKAIME COCIMHEHHUS, BBICOKOMOJIEKYJISPHBIC



COCIMHEHHUS), JaBaTh MM Ha3BaHUs Mo cucTematudeckoi HomeHkiarype (IUPAC), a Takxke
MPUBOJUTh TPUBHAJIbHBIE HA3BaHMS OTJEIbHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIeH, ATUJICHTJIMKOJIb, TJIHMLEpUH, (eHoJ, (opmanbaeruy, aueTaablerui, MypaBbUHAs
KHCJI0Ta, YKCyCHasi KUCIJIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBASI KUCIOTA, TJHOK03a, (PPYKTO3a,
KpaxMall, [[eJUII0J103a, TJIUIIH);

cOpPMUPOBAHHOCTh YMEHHUS ONpPENEIsITh BUIbl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEAMHEHMSIX (OIMHAPHBIE U KPATHBIE);

CcOPMHUPOBAHHOCTh YMEHHUSI HPUMEHSITH IOJOKEHUS TEOPUU CTPOCHHUS OPraHMYECKHX
BemectB A. M. byriepoBa mist 00bsICHEHHSI 3aBHCUMOCTH CBOWMCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MACChl BEILIECTB;

c(OPMHUPOBAHHOCTh yMEHHUH XapaKTEpH30BaTh COCTaB, CTpOeHHE, (u3mueckue u
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PAa3IMYHBIX KJIACCOB OPIaH MUECKUX BEILECTB
(meTan, »TaH, STWJIEH, NPOIWJIEH, aleTuiieH, OyramueH-1,3, metmwnOyraauen-1,3, Oenso,
METaHOJI, 3TAHOJI, STUJICHIJIUKOIIb, IIULEePHH, (EeHON, aleTalbIerua, MypaBbuHas U YKCycHas
KHUCIIOTBI, IJIIOKO3a, Kpaxmal, LeJI0a03a, aMHUHOYKCYCHas KHUCJIOTa), WIIIIOCTPUPOBAThH
F€HETUYECKYIO CBA3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHMUECKHUX PEaKUUU C
UCIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOAOPOIHOTO CHIPHS
(uepTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX MEPepabOTKHM M MPaKTHYECKOe MpPHUMEHEHUe
MIPOAYKTOB IEepepabOTKu;

cOpPMUPOBAHHOCTh YMEHUH NPOBOJAUTH BBIYMCIEHUS MO XUMHYECKUM YPaBHEHHSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKLHUU MO U3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OAHOIO U3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIINN);

chOpPMHPOBAHHOCTh YMECHHI BIAJETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOAaX HAyYHOTO
MO3HAHMS, HCHOJIb3YEMbIX B XUMHUU TpPU H3YYEHUM BEIIECTB U XUMHUYECKUX SIBJICHUMN
(HabmofeHne, W3MEpeHHe, OSKCIEePUMEHT, MOJEIMPOBAHUE), HCIIOJIB30BaTh CHUCTEMHBIC
XMMHMYECKUE 3HAHUS IS IPUHSITHSL PEIIEHNH B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPABWJIA MOJIb30BAHUS XMMHUYECKON MOCYAOH U
71a00paTOpHBIM 000pPYIOBAaHUEM, a TAKXKE MpaBUiIa OOPALEHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU IO BBIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBHIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpaleHus OPraHMYECKUX BELIECTB MPU HATPEBAHUHU, MOJIYYEHUE ITUIIEHA U U3YUYEHHE €ro
CBOWCTB, KayeCTBCHHbIE pEAKIUU OPraHUYECKHX BELIECTB, JeHATypalus OElKOB MpH
HarpeBaHUM, IBETHbIE PEAKIUU OEJKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHHKH 0€30MaCHOCTH
npu oOpalleHuH C BEIeCTBaMH U Ja00paTOpHBIM 000pYAOBAaHUEM, MPEACTaBIATh PE3yIbTaThl
XMMHYECKOTO SKCIIEpUMEHTa B (OpME 3alHuCH YpPaBHEHHH COOTBETCTBYIOIIUX PEAKIUN U
(opMyIpPOBaTh BHIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKU AHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MIOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi nH(popmauu, UHTEpHET U ApYyrux);

cOpMUPOBAHHOCTh YMEHMH COOJIOAATh MpaBUja HKOJOTMYECKH I1€J1eCO00pa3HOro
MOBEJIeHUsI B OBITY U TPYHOBOH NEATEIBHOCTH B LENAX COXPAaHEHHS CBOEro 310pPOBbI U
OKpY’KaloIllel MpUpOJHON Cpelbl, 0OCO3HABATh OMACHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3MbI
OIpenenEHHbIX OpPraHMYECKUX BEIIECTB, MOHMMas cMblica nokazatens IIJIK, mosicHats Ha
IIpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAILEHUS UX BPEIHOIO BO3/IEHCTBUSA HA OpPraHu3M
YENI0BEKA;



JUId 00Y4YaroLMXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3[10pOBbS: YMEHHE HMPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHHS BEIIECTB U XUMHYECKUX SBJICHUH;

JUIs  CIIENBIX U CIA0OBUIAIIMX OOYyYaroUMXCA: YMEHUE HCI0JIb30BaTh pelbepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing st 3anucu xumMuueckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3yJabTaThl OCBOEHUS Kypca «OOmas M HeopraHUdeckas XUMHS»
OTpaXkaror:

cOpPMUPOBAHHOCTh MPEACTABIECHUI: O XHWMHUYECKOW COCTaBJISIONICH €CTEeCTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SBIECHUI NPHUPOABI, B (HOPMUPOBAHHUH
MBIIIJICHUS. M KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIbHONH TpaMOTHOCTH, HEOOXOIUMOM s
pelieHusl NPaKTUYECKUX 3aJad M DKOJIOTMUecKd OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOIHON cpelie;

BJIaJICHUE CHCTEMOM XMMMUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
HOHSATUS (XUMHUYECKUN 3JIEMEHT, aTOM, H30TOI, S-, P-, d- JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISAPHBIA 00BEM, BaJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTEHEHb
OKMCIIEHHUS, XUMUYEcKas CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOAHA),
KpUCTaJUINYeCKass  pemérka, TUNBl XMMHYECKMX  peakLUui, pacTBOp,  AJIEKTPOJIUTHL,
HERJIEKTPOJIUTBI, AJIEKTPOIMTUYECKAsT AUCCOLUALMS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHMUYECKON  peakLUuu, XUMUYECKOE pAaBHOBECHE); TEOPUM M  3aKOHBI  (Teopus
3JIEKTPOJIMTUUECKON Juccouuanuu, nepuoandeckuit 3akoH J[. WM. MenjgeneeBa, 3akoH
COXPaHEHHUs] MAacChl BEILECTB, 3aKOH COXPAaHEHUS U IPEBPAILLEHUS SHEPrUM IPU XUMHUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHU,
JeXale B OCHOBE IIOHMMAaHUs TPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKUX SIBJICHH,
(akToMOrnYecKnue CBEACHUS O CBOICTBAX, COCTaBe, MOIYYEHUH U 0€30IacHOM HCMOJIb30BAaHUU
Ba)KHEHIIINX HEOPraHNYECKHUX BEIIECTB B OBITY U MPAKTUYECKOHN eITEeIbHOCTH YEIOBEKa;

cOpMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIE MPU3HAKU MOHATUN, yCTaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS NPU ONMCAaHUM HEOPraHWYECKHX
BEILIECTB U UX IIPEBPALLCHU;

c(OpPMUPOBAHHOCTb YMEHUN MCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIUKY ISl COCTaBJICHUS
(dopMyn BEUIECTB U YpaBHEHUH XUMHUYECKMX pPEaKIHH, CHUCTEMAaTHYECKyI0 HOMEHKJIATYypy
(IUPAC) u TtpuBHaibHbIC Ha3BaHHs OTACJBbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblid ras,
YIJIEKUCIbIA ra3, aMMHuak, rainiéHas HM3BeCTb, HeraméHas HM3BECTb, NUThEBAsl COJA, MHUPUT U
Apyrue);

c(OpPMUPOBAHHOCTb YMEHHUH OIPENENSATh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX
JIEMEHTOB B COEAMHEHUAX PA3IMYHOI0 COCTaBa, BUJl XMMUUECKOH CBSI3U (KOBAJEHTHAs, MOHHAs,
METAJJIMYECKasl, BOAOPOJHAs) B COCAMHEHHUAX, TUI KPUCTAIMUECKON PEIIETKH KOHKPETHOIO
BELIECTBA (aTOMHAas, MOJIEKYJISpHAas, MOHHAs, METajuIM4ecKas), XapakTep Cpenbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHUH yCTAHABJIMBAThH NPHUHAUISKHOCTh HEOPraHUYECKUX BELIECTB
10 UX COCTaBY K ONpeAeaEHHOMY KJaccy/Tpymie coelMHeHUH (ITpOoCcThie BeNeCTBAa — METaJIbl U
HEMeTaJUIbl, OKCHU/JIbl, OCHOBAHHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCUIBI, COJIN);

cOpMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CMbBICH mepuoaudeckoro 3akona [[. H.
MenneneeBa ¥ JEMOHCTPUPOBATH €r0  CUCTEMATHU3HPYIOUIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTHYECKYIO (DYHKIUY;



C(OPMHUPOBAHHOCT ~YMEHUH  XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKUX 3JIEMEHTOB 1 —4 nepuonos [leprnoandeckoil cucreMbl XUuMU4YecKux aneMenTos []. 1.
MenpesneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPreTUYCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKHX 3JEMEHTOB U HUX
COeIMHEHMH 1o nepuojaM u rpynmnam Ilepuonnueckoit cuctemsl xXumudeckux anemenTos 1. M.
MeHnneneeBa;

cOpMUPOBAHHOCTh YMEHMH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEILECTB pa3IMYHBIX KJIacCOB, IOATBEPKIATh CYLIECTBOBAHHE
TEHETUYECKOW CBSI3M MEXAY HEOPraHWYeCKMMH BELIECTBAMH C IOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIN;

c(OpMUPOBAHHOCTh YMEHMs KJIACCU(PULUPOBATH XMMHUUYECKHUE DPEAKLHMU 110 Pa3IHMYHbIM
NpU3HaKaM (YUCIy W COCTaBy pearupyloliux BeIIeCTB, TerioBoMy dddekty peaxmuu,
H3MEHEHUIO CTENeHENW OKUCIIEHUS 3IEMEHTOB, 00paTUMOCTH PEAKIIMH, yYACTUIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHUN COCTaBJIATh YPAaBHEHUS PEAKIMH pa3IMUHbIX TUIIOB, ITOJIHbIE
Y COKpallléHHbIE YPAaBHEHMsI peaklii MOHHOro OOMEHa, yYUThIBasl YCJIOBMS, IIPU KOTOPBIX 3TH
peaKkyy UAyT 4O KOHIIA;

cOPMHUPOBAHHOCTh YMEHHMH NPOBOAMTH PEAKLUHU, IOITBEPKAAONUME KauyeCTBEHHbII
COCTaB pa3jIM4YHbIX HEOPraHWYECKUX BEIECTB, pPACIO3HABATH OMNBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pacCKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakLuil MOCPEACTBOM COCTABICHHUS MIEKTPOHHOI 0 OanaHca 3TUX pPeaKLuii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH PEaKIUu OT
pa3nuyHBIX ()AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle HlaTtense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XWMHUYECKHE MPOLECCHl, JIekKallue B
OCHOBE IPOMBIIIICHHOT O MOJIY4YEHHUsI CepHON KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
MpeACTaBICHUH 00 OOIIMX HAy4YHBIX MPUHIUIAX U SKOJOIMUECKHUX IpoOJieMax XHMHUYECKOrO
IIPOU3BO/ICTBA;

C(OPMUPOBAHHOCTb YMEHHUH NPOBOJIUTH BBIUMCIEHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi J0Js BEUIECTBA B PACTBOpE», OOBEMHBIX OTHOIIEHHWH TIa30B INpPU XUMHUYECKHX
peakIusaX, Macchl BEIIECTBA MJIM 00bEMA ra3oB 10 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO M3 YYacTBYIOUIMX B PEaKLMU BEILECTB, TEIJIOBOro 3¢deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHs MACChI BEILIECTB, IPEBPAILECHUS U COXPAHEHHS DHEPIHH;

cOpMHUPOBAHHOCTh YMEHUH COOIOATh MpaBUIIA MOJIB30BAHUS XMMHUYECKON MOCYI0H M
1a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MIPAaBUJIa OOpAIEHHs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMHU I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB;

cOPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJHAThH XUMHUYECKHH SKCHEPUMEHT
(pa3noxeHue IEepoKCUAAa BOIOPOAA B IPUCYTCTBUU KaTalU3aToOpa, OINPENEICHUE Cpelbl
pacTBOPOB BELIECTB C MOMOLIbI0 YHUBEPCAIILHOTO UHJIMKATOPA, BIMAHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHUYECKOH pEaKIMM, PeaklMd HOHHOrO OOMEHa, KauyeCTBEHHbIE PEaKLHUU Ha
cyabdaT-, kKapOOHAT- U XJOPHUI-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHHE HKCIEPUMEHTaTbHbBIX
3amay no temaMm «Metamasl» u «Hemeramnbpy) B COOTBETCTBUM C TpaBWJIAMU TEXHUKU
0e30IacHOCTH MTPU OOPAIEHUH C BEIIECTBaMHU U J1a00paTOpHBIM 000pYy10BaHUEM, IIPE/ICTABIATh
pe3yabTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3alHucul ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 popMyaMpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbLTATOB;



Cc(OPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIU3UPOBAaTh XHMHYECKYI HH(OpMaIlMIo,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBOM KOMMYyHUKaunuu, HHTepHeT u
JPYTHX);

C(OPMHUPOBAHHOCTb YMEHMH COOJIIOAATh IpaBWJIa HKOJIOTMYECKU LEJIECO00pa3HOro
MOBEJIeHUsI B OBITY U TPYJOBOH HEATEIBHOCTH B LENAX COXPAaHEHHs CBOEro 310pPOBbA U
OKpYXarolled NpUPOAHONW Cpeibl, OCO3HABATh OMACHOCTb BO3/CHCTBUS Ha >KMBBIE OPraHU3MBI
oIpenenEHHbIX BellecTB, MOHUMas cMblca nokaszaTens [1JIK, moscHATs Ha mpuMepax crocoOsl
YMEHBUICHUS U IIPEIOTBPALICHNS UX BPEIHOI O BO3JCICTBHS HA OPraHU3M YEIIOBEKa;

JUIl OOYYaOUIMXCSl ¢ OrPAaHWYCHHBIMH BO3MOXKHOCTSMH 3[I0pOBbS: YMEHHE NMPHUMEHSThH
3HaHUs 00 OCHOBHBIX JIOCTYITHBIX METOJaX MTO3HAHMS BEIIECTB U XUMUUECKUX SBJICHU;

JUIL  CIENBIX M CIA0OBUIAIIMX OOYYaloOUIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEYHYIO ccTeMy o0o3HaueHuit JI. bpaiins st 3anucu XuMHYecKuX (GopMmyt.
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net.ru
MIPEJICTABUTENN AJIKCHOB E—
IIpakTuueckast pabora Ne 1.

P P http://chem.rusol
«Ilomyuenue sTHIIEHA U 1 1 f—
W3YyUYCHHE €r0 CBOHCTBY» '
Anxanuensl. byranuen-1,3

y http://chem.rusol
u MetunoyraaueH-1,3. 1 -
[Tonyuenune '
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CUHTETHYECKOr 0 KayuyKa U
pe3UHbI

AJNKWHEL COCTaB B
0COOEHHOCTH CTPOEHMUS,

http://chem.rusol

10 TOMOJIOTUYECKUHN PSI. -
AneTrsieH — MpOCTEHIIHiA '
MIPECTAaBUTEIb AJTKHHOB

http://school-
Brruucaenus no .
. collection.edu.ru/

11 YPaBHEHHMIO XMMHYECKOM - .

collection/chemis
€aKIUU
P try

12 ApeHsbl: 6EH30II U TOTyOI. http://him.1septe
TokCcHYHOCTH apeHOB mber.ru
I'enernueckas cBs3b

13 yIJICBO0PO/IOB, http://www.chem
MIPUHAIEKAIUX K net.ru
pa3IMYHBIM KJIaccaM
[IpupoaHble MCTOUHUKN
YTJI€BOJIOPOJIOB:

1 NPUPOIHBIH ra3 U http://chem.rusol
MOy THBIE HEeTIHBIE Ta3bl, mp.ru
He(PTh U TPOTYKTHI €
nepepadboTKu
[TpupoHbIC UCTOYHUKN
yTJ€BOJOPOI0B:

15 IPUPOIHBIN Ta3 U http://chem.rusol
MOy THBIE HEPTSHBIE Ta3bl, mp.ru
HEPTb U IPOIYKTHI €€
nepepadoTKH

16 KontponbHas pabora mo http://chem.rusol
paszaeny «YTiaeBOAOpOAbI mp.ru

http://school-
[IpenenbHBIE OJHOATOMHBIC )
collection.edu.ru/

17 CIMPTHI: METAHOJ U ATaHOI. - i

collection/chemis
BonoponHas cBsizb
try

18 MHOroaTOMHBIE CITUPTHI: http://www.chem
STUIICHTIIMKOJb U TIUIEPUH net.ru
®deHo: CTpoeHHE

19 | MoueKyibl, busnueckue u http://chem.rusol

XUMHUUYECCKHUEC CBOﬁCTBa,
MNPpUMCHCHHUC

mp.ru
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Anbaerunpl: GopMabIeriI

http://school-
collection.edu.ru/

20 ] )
U alleTajbaerua. AleToH collection/chemis
try
OIHOOCHOBHEIE
21 MpeiesIbHbIC KapOOHOBBIC http://him.1septe
KHCJIOTBI: MypaBbHHAS U mber.ru
YKCyCHast
IIpakTuueckas padora Ne 2.
P . P http://chem.rusol
22 «CBoiicTBa pacTBOpa -
YKCYCHOM KHCITOTBI '
CreapuHoBasi U OJIEMHOBAS
23 KHCJIOTHI, KaK http://www.chem
MIPEICTABUTENN BBICIIINX net.ru
KapOOHOBBIX KHUCIOT
http://school-
MpEL1a KaK COJIH BBICIIHX )
collection.edu.ru/
24 KapOOHOBBIX KHCIIOT, UX . .
N collection/chemis
MOIOIIIEE EHCTBHUE
try
Crnoxubie 3upbI Kak
95 MPOU3BOAHBIC KAPOOHOBBIX http://chem.rusol
kucnot. ['maponus mp.ru
CIIO’KHBIX 3(UpPOB
Kupsl: ruaponms, .
p P http://him.1septe
26 IIPUMEHEHHUE,
mber.ru
OuroJoruyecKas poJib KUPOB -
VriIeBoaEI: COCTaB,
Kkinaccu puKanusl.
ib http://chem.rusol
27 Baxmuetimme
mp.ru
MIPEICTABUTEIH: TIIFOKO3a,
¢bpykTo3a, caxaposa
28 Kpaxman u 1euioio3a Kak http://chem.rusol
MIPUPOIHBIC ITOTHUMEPHI mp.ru
KonTtponbshas pabota no
99 paszzneny http://www.chem
«Kucnoponconepxanie net.ru
OpPraHUYECKUE COCTUHCHHS
30 AMUWHBI: METHJIAMAH U http://chem.rusol
AHWJINH mp.ru
31 AMUHOKHUCIIOTEI KaK http://school-

amM(OTepHbIE OPraHUIECKUE

collection.edu.ru/
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COEIUHEHHS, UX
OHMOJIOrMYECKOE 3HAYEHUE.
IlenTnasl

collection/chemis
try

benku kak npupoHbIe

http://www.chem

32 BBICOKOMOJIEKYJIIPHBIE 1
net.ru
COCITHCHHUSI —
OCHOBHBIE MTOHATHUS] XUMHUH .
http://him.1septe
33 BBICOKOMOJIEKYJIIPHBIX 1
y mber.ru
COCTMHEHUI
OCHOBHBIE METO/IbI CHHTE32 http://school-
g4 | BPICOKOMONEKYIADHEIX 1 collection.edu.ru/
coenuHenuii. ITnacTmaccsl, collection/chemis
Kay4yKH, BOJIOKHA try
OBIIEE KOJIMYECTBO 34

YACOB IT10 ITPOIT'PAMME
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11 KJIACC

KoaunuecTBo yacos

Ne Kon aT
Ipak A DJIeKTPOHHbIE
TPOJ a
P THYeC mu(ppoBbIE
n | Tema ypoka bHBI u3y4
/ Bcero KHe e o0pa3zoBaTe/IbH
e HH
abdot ble pecypchbl
n pado P s
bl
Thbl
. http://school-
XUMUYECKHU AJIEMEHT. .
collection.edu.ru/
ATOM. DJIEKTpOHHAs 1 : .
o collection/chemis
KOH(UTypalHs aTOMOB
P try
[Tepuognueckuii 3aK0H U
IIepnonnueckas cucrema
XUMHYCCKUX 3JIeMEeHTOB JI. 1 http://him.1septe
W. MenneneeBa, X CBS3b C mber.ru
COBPEMEHHON TEOpHEN
CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH
H3MEHCHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
UX COCIMHEHUM MO rpynmnam
W TieprosiaM. 3HauCHHE 1 http://www.chem
MEPHOINYECKOT0 3aKOHA U net.ru
CHUCTEMBI XUMHYECKUX
anemeHToB J[.M.
MenneneeBa B pa3BUTHH
HayKu
Crtpoenue BeriecTsa.
XuMmudeckas CBI3b, €€ .
’ http://www.chemi
BUIBI;, MEXaHU3MBI 1
. stry.ssu.samara.ru
00pa3oBaHMs KOBAJICHTHOMN
cBsi3u. Bonoponnas cBsi3b
BanenTtHOCTS.
DIJIEKTPOOTPULATEIBHOCTD.
CreneHb OKMCICHHS. 1 http://www.chemi
Belecta MOJIEKYIISIPHOrO stry.ssu.samara.ru
Y HEMOJIEKYJISIPHOTO
CTpOEHUS
IlonsaTHE 0 IMCIEPCHBIX
P http://www.chem
cucremax. McTuHHbBIC U 1

KOJUIOUAHBIC PACTBOPHLI.

net.ru
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MaccoBas qoiis BeniecTsa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HeOpFaHI/I‘—IeCKI/IX
coenuHeHui. I eHeTnueckas
CBA3b HeOpFaHquCKHX
BEILIECTB, PA3JIMYHBIX
KJIaCCOB

http://him.1septe
mber.ru

Knaccuuxanus
XUMHYECKUX PEAKLIHUI B
HEOPraHUYECKOMN U
OpraHUYECKON XUMUHU.
3aKOH COXpaHEHUsl MacChl
BEILECTB; 3aKOH COXPAHEHUs
U IIPEBPALLEHUS SHEPTUU
IpU XUMUYECKUX PEAKLUIX

http://school-
collection.edu.ru/

collection/chemis
try

CKOpOCTh peakuuu.
OO6paTuMble peakIyH.
XUMHUYECKOE PABHOBECHUE

10

[IpakTrueckas pa6ora Ne 1.
«BnusHME pa3IuyHbIX
(hakTOpOB Ha CKOPOCTH
XUMUYECKON peaKIum»

11

DIIEKTPOIM TUYECKAs
nucconuanus. [loustue o
BOJIOPOJTHOM TTOKa3aTelie
(pH) pactBopa. Peakiiuu
HMOHHOr0 oomeHa. ['unponus
OpPraHUYEeCKUX U
HEOPraHWYECKUX BEIIECTB

http://school-
collection.edu.ru/

collection/chemis
try

12

OKHCIIUTEIBHO-
BOCCTaHOBHUTEIILHBIC
peakuuu. [TorsTue 06
3JIEKTPOJIM3€ PACILIABOB U
pacTBOPOB CoJiei

http://www.chem
net.ru

13

KonTtponbhas pabota no
paszneny «Teopernueckue
OCHOBbI XUMHI»

http://www.chemi

stry.ssu.samara.ru

14

MerTtalibl, HX IOJIOKEHHE B
ITepuonnueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB /I,
. Menpgeneesa u

http://www.chemi

stry.ssu.samara.ru
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0COOEHHOCTH CTPOEHUS
atomoB. O01Me
(bu3nYecKre CBOMCTBA
METaJIJIOB

CrutaBbl METAJUIOB.

http://www.chemi

15 | DnexTpoxuMHUecKUui psi
o stry.ssu.samara.ru
HaIpsHKESHUH METaIoB
XHUMHWYECKHE CBOMCTBA
Ba)XKHEUIIINX METAJJIOB .
16 ( . . N http://him.1septe
HATPHI, KaJINi, KaJIbLHH
P L T ’ mber.ru
MarHui, aJFOMUHUN) U UX -
CoeINHEeHNN
XHUMHUYECKHE CBOMCTBA
http://www.chem
17 Xpoma, MEIH M UX
3 net.ru
COEeINHEHUN -
. http://school-
XUMHUYECKHE CBOMCTBA ]
collection.edu.ru/
18 LIMHKA, JKeJe3a U UX ; )
N collection/chemis
COEINHEHUH
try
[IpakTueckas paborta Ne 2.

19 "Pemenune http://www.chemi
SKCHCPUMCHTAJIBHBIX 3a4a4 stry.ssu.samara.ru
no TeMe «MeTanib»"

Hemeramnpl, UX IOJ0KEHHUE
B [Iepnonnueckoii cucreme

20 XUMHUYECKUX 3JIEMEHTOB []. http://www.chem
W. Meuneneesa u net.ru
0COOEHHOCTH CTPOEHUS
aTOMOB
duznueckue cBOMCTBA

http://school-
HEMETAJUIOB. AJIJIOTPOIHUS ;
collection.edu.ru/

21 | wemeranoB (Ha mpumepe i i

collection/chemis
KHCIIOpoaa, cepsrl, pocdopa ry
U yraepoaa)
XHUMHWYECKHE CBOMCTBA .
http://www.chemi
22 rajoreHoB, CepPhbl U UX
o stry.ssu.samara.ru
COEINHEHUH
. http://school-
XUMHUYECKHE CBOUCTBA ]

23 Pocodh collection.edu.ru/

asora, pocodpa n ux : -
’ PP collection/chemis
COeIMHEHUI
try
24 XuMHYeCKHE CBOUCTBA http://www.chemi
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yriiepoaa, KpEMHHUS U UX
COeIMHEHUN

stry.ssu.samara.ru

[IpumeHenne BaKkHENINX

http://www.chemi

25 HEMETAJUIOB U UX
o stry.ssu.samara.ru
COEIMHEHU
O000111EH1E U
cucTeMaTH3alusg 3HaHUH 110
teMe «HemeTamiey. .
http://him.1septe
26 Brruncnenus no
mber.ru
ypaBHEHUSM XUMHUYECKUX -
peakuui u
TEPMOXUMUIECKUE PACIETHI
[Tpaktrueckas padota Ne 3.
97 «Pewrenue http://him.1septe
IKCIIEPUMEHTAJIBbHBIX 3a/1a4 mber.ru
o teme "Hemerauiel"»
Konrponsuag padota 1o
P P http://www.chem
28 TemMaM «MeTrajuibD U
net.ru
«HemeTamne» -
Heopranunueckue u
og | OPTAHMYECKHE KHCIOTHI. http://www.chemi
Heopranunueckue u stry.ssu.samara.ru
OpPraHUYEeCKHUE OCHOBAHUS
AmdoTepHbIe
HEOpraHWYEeCKue u
g0 | OPraHMHYECKHE COCTUHEHUS. http://www.chemi
T'enernueckas cBSI3b stry.ssu.samara.ru
HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB
Pomip xumun B o0ecrieueHnn
. http://school-
9KOJIOTUYECKOH, )
. . collection.edu.ru/
31 | »HepreTHYEcKOW M MUIIEBON i i
collection/chemis
0e30MacHOCTH, PA3BUTHH r
MEIUIIMHBL —
[IpencraBnenus 06 oOMUX
HAYYHBIX IPUHIAIIAX
Y P http://www.chem
32 MTPOMBIIIIICHHOT'O
. net.ru
MONTyYeHUS BAXKHEUIITX -
BEILIECTB
33 YenoBeK B MUPE BEIIECTB U http://him.1septe
MaTepHaIOB mber.ru
34 XUMUS 1 37I0pOBbE http://school-
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4eJ0BEKa collection.edu.ru/
collection/chemis

try

OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 34 2 3

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MPOLHECCA OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA
* Xumusi, 10 xnacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A., AKnuoHepHOE

obmectBo «M3narensctBo «lIpocBemenue

* Xumus, 11 xnace/ I'abpuensa O.C., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy»; AxunoneprHoe obmmectso «M3narenscTBo «IIpocBenienne»
METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA
http://www.chemistry.ssu.samara.ru

http://chem.rusolymp.ru

http://school-collection.edu.ru/collection/chemistry

http://him.1september.ru

http://www.chemnet.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemistry.ssu.samara.ru
http://chem.rusolymp.ru
http://school-
collection.edu.ru/collection/chemistry
http://him.1september.ru

http://www.chemnet.ru
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