[Tpunoxenue 8
denepanpHas pabodas mporpaMma 1mo yaeOHoOMy MpeaMeTy
«Xumust» (6a30BbIi YPOBEHbD)

IMNOACHUTEJIBHASA 3AIIMCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEJHETO 001Iero oOpa3oBaHMs pa3paboTaHa HA OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannuny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHONW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenunuu npenopaBaHusi y4eOHOIo Ipeamera
«Xumus» B o0pa3zoBareIbHbIX opranuzanusx Poccuiickoit @epepannn, peaqn3yonX OCHOBHbIE
oOpa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsikenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY NIOJIX0/10B K pa3paboTKe MPpOrpaMMBbI [0 XUMHUH, K OIPEACTICHUIO 00IIIEH CTpaTerun
00yuyeHMsI, BOCIIMTAHUS M Pa3BUTUS OOyUarOIIMXCs CPEICTBAMH Yy4eOHOro npeamera «XuMHsH»
st 10-11 xitaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KoHLENTYyanbHbIe nosnoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, COAep)KaHus, pe3yJIbTaTOB 00y4YeHHUs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIMYCKHUKaMH  0011e00pa3oBaTeIbHON
OpraHM3aluy, SBISIETCd HEOThEMJIEMOW YacThl0 HX oOpa3oBaHHOCTH. OHO  CIYKUT
3aBepILIAIOIIMM 3TaloM pealu3aldy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, IPUCYIIMX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHMsl. DTU LIEHHOCTH KacaroTCs
IIO3HAHUS 3aKOHOB IPUPObI, (OPMHUPOBAHUS MUPOBO33pEHHs U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U MPUPOAHON Cpelie.
Peanusyerca xumuueckoe oOpa3oBaHHE OOydarOIIMXCsl Ha YpOBHE CpPEIHEro oOIuero
o0pa3oBaHMs CpeACTBAMU yUeOHOro npeamera «XUMUs», COAEpXKaHUE U MOCTPOEHUE KOTOPOTo
olpesieNieHbl B MpOrpaMMe MO0 XUMHUHM C Y4ETOM cHeuu(UKH HayKd XUMHUH, €€ 3Ha4eHUs B
MO3HAHUM TPUPOJIBI U B MaTepUAIIbHOM KU3HU OOIECTBA, a TAKXKe ¢ YUETOM OOIIMX Lened U
IOPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHCTEMbI CpelHero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyro pojib B COBPEMEHHOMH
LIUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KyibTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpE KakK O €IMHCTBE IPUPO/JIbI U YEIOBEKa, KOTOPOe (OPMUPYETCS B XMMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOLIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auUMOZIENCTBYS € IPYTUMU €CTECTBEHHBIMU HayKaMH, XUMHS CTaJIa HEOTbEMIIEMON
4acTbI0 MUPOBOHM KyJbTYpbl, HEOOXOAMUMBIM YCJIOBUEM YCIIEIIHOTO TPYJAAa U KU3HHU Ka)JI0TO
yneHa oOmiectBa. CoBpeMeHHass XUMHs KaK HayKa CO3WJaTeNbHas, KaKk HayKa BBICOKHMX
TEXHOJOTMIl HalpaBjleHa Ha pelleHHe [IoOANbHBIX Npo0JieM YCTOHYMBOIO pa3BUTUA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKOM O€30MacCHOCTH U OXPaHbI
3JI0POBBA.

B coorBercTBMM ¢ 0OOUmIMMM LEISIMM M MPHHLMIAMH CpEIHEro oOIero oOpa3oBaHUS
conepkanue npeamera « XuMus» (10—11 kmaccsl, 0a30BbI ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocraBnsitoliuMH  IpeaMeTa «XUMUs» SBISIOTCA 0a3zoBble Kypchl — «OpraHuueckas
XUMHUA» U «O01Ias 1 HeopraHuyeckast XuMus», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
ABJISIIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HaHUMN M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 001el XUMUK) U OpraHruyeckoi Xxumun. PopMUpoBaHHUE TAHHON CUCTEMBI 3HAHUMI MTPH



U3yYEHUH IpeMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OO1iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe M0 XMMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YYECHHUIO
yuyeOHOro Martepuasa M OOyCIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUH Ha
ONPEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOEHUS OPraHMYECKUX COCAMHECHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX IPEJICTABICHUNH O CTPOEHHM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX HAIOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTHUECKM aKTHUBHBIX COEIMHEHHH. B Kypce OpraHm4eckoil XMMHU MOIYy4YaroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPEICTaBICHUS O XUMUYECKOHN CBS3M, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILIECTB OT UX CTPOEHUS, O XMMUUYECKON PEaKIIUHU.

[Ton HOBBIM yIJIOM 3peHHs B mpenMeTre «XuMus» 0a30BOr0 YPOBHS paccMaTpUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO o00IIero o0pa3oBaHUs TEOPETHUYECKHM Marepuan u
(dakTosIOrMYecKre CBEACHHS O BEUIECTBaX U XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHUyeckass XMMHUsS» OOyUarOIIMMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJIOJIOIMYECKUX TMO3UILIMM,
riy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (PYyHKIMM 3TOro 3akoHa — OT oOoOarouiei 10
OOBSACHSIOLIEH U TPOTHO3UPYIOUIEH.

Envnas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kmaccoB 2neMEHTaMM  COIEp)KaHUS, HMEIOIIHUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHON XapakTep. OTU 3HaHUSA CHOCOOCTBYIOT ITOHUMaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B II03HABATEIBHOM M
NPAaKTUYECKON JIEATEIIFHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUHM U NPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBIYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX MpoOJeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pereHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIE0BATENbCKUX 337ad. B 1emnom conepkaHue
y4eOHOro nmpeamera « XMMHs» JTaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (popMUpOBaHUE Y
00y4aroluXcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHWYECKOI0 M OPraHN4YeCKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH MMyTEM IKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPEeANOCHUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepHaJIOB.

B nane pemenust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLIMATTU3ALNN 00YYaIOIINXCS IPUHSATHIE
IIPOrpaMMOil MO XUMHHM TNOJAXOABI K OIPENEICHHUIO COJEp)KAaHUS W IIOCTPOEHUs IpenMera
IpelyCMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX AEMCTBHM, MMEIOIIUX 0Oa30Boe
3HaYeHHE JUIS PA3IMYHBIX BUAOB JESATEIBHOCTH: pEUIeHUs MpoOsieM, TNOWCKAa, aHalu3a u
00paboTku HHpOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHUs] ONblTa MPAKTUYECKOW U
MCCJIEI0BATEILCKOM 1E€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B TO3HAHUU XUMUHU.

B npakTtuke npenosaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
Ha ypOBHE CpEAHEro o011ero oopa3zoBaHus, IpH ONPEIEIICHUH COIepKaTeTbHON XapaKTepUCTUKU
Henel W3y4deHHs IMpelMeTa HalpaBiIeHHEM IEePBOCTEIIEHHOM 3HAUYMMOCTH TpPaJULMOHHO
npu3Haércst (OPMHpPOBAaHHE OCHOB XHMMHUYECKOW HAyKM Kak o00JacTd COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUIECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypbl. C METOAMYECKON TOUKHM 3PEHMsI TaKOW MOJAXOJ K ONPEIEICHUIO LeJIel HU3Y4YeHHS
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs TVIABHBIMM LIEJIIMH HM3Y4YEHHUsS IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (GOpMHpPOBAaHHME CHCTEMbl XHUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa, B OCHOBE KOTOpPOH JieXkKaT KIIFOUEBbIE MOHSTUS,
¢dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUHM XHWMHHU, OCBOCHHE S3bIKa HAayKd, YCBOEHUE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMIJICHHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHUEe U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOUMBIX ISl TPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMUUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMCHHA U CHOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIEPUMEHTa, COONIOJACHUEM TMpaBui 0Oe3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsany ¢ atuM, comepikarenbHas XapaKTepUCTUKA [eJIel M 3a/1a4 U3Y4YeHUs IpeaMera B
IporpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B
cucreMe cpeaHero oomiero oopasoanus. CerofHsi B IpernojaBaHN XUMUHU B OOJIbIIECH CTENEHU
OTHAa€TCsl NPEANOYTEHUE MPAKTUUYECKOM KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHUsl, OpPUCHTHPOBAHHOM
Ha TIOATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeNbHON OpraHU3alliy, BIAJCIOIIEro He HabopoM
3HaHUM, a (QYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTHUBHOI'O
MOJTYYCHHS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHIECKUX 3a/1a4.

B cBa3u ¢ 3TMM npu H3ydyeHMM HpeaMera «XUMMs» JIOMMHHUpYIOIIEe 3HaueHHUe
nproOpeTaroT TaKKUe e U 3a/1a41, KaK:

ajanTanys 00y4aroUmxcs K yCJIOBHIM TMHAMUYHO Pa3BUBAIOILEroCcs MUpa, GOPMHUPOBAHUE
MHTEJUIEKTYyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€amM0o0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO I'PAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IIPUMECHECHUEM;

dopmMHpoBaHHE Yy OOYyYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMIA),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE TSI PA3JIMYHBIX BHJIOB JESTEIHLHOCTH: PEIICHHUS TMpoOiIeM,
IIOWCKa, aHanu3a U o00paboTkM HMH(OpPMAIMM, HEOOXOJUMBIX JUIsI HPUOOPETEHHs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B TIO3HAHWUHM XMMHUH, a TAKXKE Ui OIEHKH C
HO3HMLUN HKOJIOTHUECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CpPeNy;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOpPETaTh HOBBIE 3HAHHUS IO XHMHU B
COOTBETCTBUM C KM3HEHHBIMU NTOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAIM3a YIeOHOH M HayYHO-TOMYJIIPHON MH(POPMAITUH XUMUIECKOTO
COJIepXKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBbI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMHUYECKOTO SKCIIEPHMEHTA;

BOCIIUTaHKE y 00yUaromuxcs yoesk IEHHOCTH B TyMaHUCTUYECKON HAIIPaBJICHHOCTH XHUMHUH,
e€ BaXHOW pONMM B PEUICHWH TJOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHMS,
MIOTIOJIHEHHUSI YHEPTETHUECKUX PECYpCOB M COXPAHEHHUS IMPHPOJHOTO PAaBHOBECHUS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K MPHPOJIE U CBOEMY 3/I0OPOBBIO, a TAKXKE MTPHOOPETCHUS
OTIBITA MCIIOJIb30BAaHMsI MOTYUYEHHBIX 3HAHUN JUISI IPUHATHS TPAMOTHBIX PELICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBICHUSMH.

B y4yeOHOM mtaHe cpegHero obmiero oOpa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00acT «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1m1ee 4nciio 4acoB, OTBEAECHHBIX I M3YYECHUS XMMHHU, HA 0a30BOM ypOBHE CPEIHETO
obmero obpazoBanusi, coctaisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kiacce
— 34 4aca (1 gac B HezenIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKO XUMHHU

[Ipenmer opraHuYecKOl XMMHM: €€ BOZHMKHOBEHUE, PA3BUTHE M 3HAYECHUE B MOJIYYECHHH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMOIOTHsA,
n30Mepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o K1accupUKAIMKM OPraHuYeCcKUX BelecTB. HoMeHkiaTypa OpraHn4eckux
coeuHEeHUH (cucTeMaTudeckas) U TPUBHAIbHbIC HA3BAaHUS BAKHEHIIINX MTPE/ICTaBUTENEH KI1acCOB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB U UX MPEBPALICHUI: O3HAKOMJICHUE C
o0Opa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HAONIOJCHHE U ONHCAHHE JACMOHCTPALIMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELIECTB IPU HAarpeBaHUU (IJIaBjleHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHUH psii. MeTraH M 3TaH — MpocTeliine
MPEJICTAaBUTENN alTIKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklnuy 3aMeIleHUs U TOPEHNUs),
HaX0XJIeHUE B IPUPO/IE, TOITYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUUECKUH psii. DTWIEH U NMPONWIEH — MPOCTEeHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOWMCTBA (pEeaKkiuy THUAPUPOBAHHMS,
raJIOr€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPU3aLNN ), TOIyYEHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEUIINE XUMUYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS,, TOMOJIOTMUYECKMH psia. AUETuieH —
POCTEHIINN NPECTaBUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOTy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJY4YeHHE W TpUMeHeHue. Tonyon:. cocmas, cmpoenue,
Quszuueckue u xumudeckue ceolcmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYYEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YrieBoJOpoAoB. [IpupoHblii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedtb u e€ npoucxoxnenne. CnocoObl nepepadOTKU HEPTH: TIEPErOHKa, KPEKUHT (TEPMUUECKUIH,
KaTtaluTuueckuil), muponu3. IIpogykTel mnepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroJib ¥ MPOIyKThl €ro NepepadboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEUIECTB M HUX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojulekiuu «HedTe» n «Yromaby, MoiearpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTUYECKONW pPabOThI:
MOJTy4Y€HHUE 3TUJIEHA U U3YUYEHHE €ro CBOMCTB.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (maccbl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIMH 10 U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WIJIN MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyeckne coeiMHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJN: CTPOEHHUE, (U3HYECKHUe U
XUMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHre. BogopoHbie cBsI3u MeXAy MOJIEKYyJaMHu cOUpTOB. JlelficTBUe MeTaHoJia U 3TaHOJIA
Ha OpPraHu3M YeJIOBEKa.




MHoroaToMHble CHHUPTHL. OTUICHIVIMKONb W TIHUIEPUH: CTpOeHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CHMpThI). JlelicTBue Ha opraHu3M denoBeka. IIpuMeHeHue riunepuHa U
STUJICHTJIUKOJISL.

deHout: cTpoeHUe MOJIEKYJIbl, (PU3UUYECKHe U XMMUYECKHEe CBOICTBA. TOKCMUHOCTH (peHoIa.
[Tpumenenue penona.

Anprerugpl M kemouwvl. DopManbIeruj, aueTaubAErH]: CTpoeHue, (u3nyeckue u
XMMHYECKHE CBOWCTBA (PEAaKIMM OKHCIEHUS U BOCCTAHOBJICHHS, KAa4eCTBEHHBIE pEaKLUM),
IIOJIy4YE€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpesebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpO€HUue, pU3NUECKUe U XMMUYECKHE CBOICTBaA (CBOMCTBA, OOLIME Ul KJlacca KMCIIOT, peaKIus
TepudUKaNMU), TOoNydeHHe U mpuMeHeHne. CTeapuHOBas W OJICMHOBAsh KHCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblila Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne )xupoB. buonorudeckas poib KHUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKALMS YIIEBOAOB (MOHO-, TU- U IoJucaxapuabl). ['moko3a —
NPOCTEHIIMKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcusom meau(Il), okucienne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKIECHHUE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nesmiono3a Kak npupojiHble noiaumepsl. CTpoeHue Kpaxmaia U LEIUTI0I03bL.
dusnueckue U XMMUYECKHe CBOWCTBA KpaxMaia (THIpOJInu3, KayeCTBEHHAs PEaKIMsl C HOJO0M).

OKCHepUMEHTAJIbHBIE METOJAbl H3Y4YEHMs] BEIIECTB U HX IPEBpAIICHUN: MPOBEACHUE,
HaOJIIOIGHUe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHue sTaHona okcuaom wmenu(ll)), mMHOroaTOoMHBIX
cnupTOB (B3auMmojeiicTBue rauuepuHa c¢ ruapokcuaom Mmeau(ll)), anpaernnoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbluuciienuss 1o ypaBHEHMIO XUMHMYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKIINN).

A3oTconepikalie OpraHn4eckiue CoeTMHEHUS.

AMUHOKHCIIOTHI Kak aM(oTepHbIE OpraHuYecKre cCoeAMHEHUs. PU3NUECKUe U XUMUUECKUE
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe MMIMHA). buonoruueckoe 3HaueHHWE AMHUHOKUCIIOT.
Ilentunsl.

benkn kak nmpupoaHbIE BBICOKOMOJEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa O€NKOB: THAPONU3, JeHaTypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcriepUMEeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpallleHuil: HaOJrofeHue u
ONMCAaHNUE JAEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalus OENKOB MpHU HarpeBaHUU, ILIBETHbHIE
peakinuu O6eJIKOB.

BbicokomosieKy IsipHbIe COeTUHEHHUS

OcCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3aH, CpPeHsss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJMMEPHU3ALUS U TOJIMKOHEHCALIHS.

DKCrepuMEHTAIbHBIE METOJIbI M3YUYEHMs BEIIECTB U UX MPEBpALEHUI: 03HAKOMJICHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.



Peanu3zanust MeXnpeaMETHBIX CBSI3€H MPU U3yYEHUM OpraHuydeckoil xumuu B 10 kimacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHUE KaK OONIMX E€CTECTBEHHO-HAYYHBIX IMOHATHHA, TaK H
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMH JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAY4YHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CHUHTE3, KIacCUPUKAIMs, MEPUOJAUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®dwusuka: Marepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPIeTUIECCKUH YPOBEHB,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BELIECTBA, (PU3MUECKUE BETMYMHBI U €TUHHIIBI UX
U3MEpEHUSI.

Buonorusi: knerka, opranusm, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCcTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOOoTHsI: MHUIIEBbIC MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO TTHUTAHUS, MOIOIIHE CPE/ICTRA,
JICKaPCTBEHHBIC U KOCMETUYECKHUE MPEnapaThl, MaTCPHAaJbl M3 HCKYCCTBCHHBIX H CUHTETHYCCKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckudl 3neMeHT. AToMm. Sapo aroma, HU30TOIBL. OJNEKTpoHHas 000JI0vKa.
OHepreTuyecKre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOuTany, s-, p-, d- anemenTsl. OcoOeHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OPOUTANSAM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

ITepuognueckuit 3axkoH u llepuommueckas cucrema xumuueckux saemeHtos JI. H.
MengeneeBa. CBs3p nepuoOAMYECKOro 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
aneMmeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpPHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
10 TpyIIaM U NnepuojaM. 3HaueHHEe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BuAbl XUMHYECKON CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl U MOJIIpHAas, MOHHAsA, MeTaJuiMuyeckas). MexaHu3Mbl 0Opa30BaHUS KOBAJEHTHOU
XUMHUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizk. BaneHTHOCTD.
DneKTpOOTpULATENBHOCTh. CTEeNEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemrecTBa MOJEKyJISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTH CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 aucniepcHbIX cucTemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 1o
BEIL[ECTBA B pACTBOPE.

Knaccugukarus HeopraHnueckux coeinHeHnH. HoMeHkaTypa HeopraHn4eck1ux BeIlecTB.
I'eneTndeckas CBA3b HEOPraHNYECKHUX BEIIECTB, NPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX pEakUii B HEOPraHWYECKOH |
OpraHNYECKOM XMMHUH. 3aKOH COXPAHEHHs MACCHl BEUIECTB, 3aKOH COXPAaHEHHMs U NPEBpALICHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3WyHbIX (pakTopoB. OOpaTUMble peakKlUu.
XuMmuueckoe paBHOBecHe. DaKTOpbI, BIUSIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuipHble M cinadble 37eKTponauTsl. Cpeaa BOIHBIX
PacTBOPOB BEIIECTB: KHUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCrepUMEHTAIbHbIE METO/bl M3YyYeHHUs BEUIECTB M WX IpEeBpallleHUui: JAEMOHCTpalus
tabmun «[lepuonuueckas cucrema xumudeckux snemeHtoB J[. M. MenzaeneeBa», usyuyeHue



MoJeNleld KPUCTAUIMUECKUX PEmETOK, HAOMI0IeHHe ¥ OMHCaHWE JEMOHCTPAIIMOHHBIX U
1ab0paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAAa BOJOPOJa B TMPUCYTCTBHM KaTalln3aTopa,
OmnpeeieHue Cpeabl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHJMKATOPA, PEAKLIUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BrusHUe pa3nnyHbX (AaKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEaKIIUM».

Pacuérnnie 3agaum.

Pacuétbl Mo ypaBHEHUSAM XUMUYECKUX PEAKIIUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MACCOBAs J10JIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [Tonoxenue HemetawioB B [lepronueckoit cucteMe XUMHUECKUX 3JIEMEHTOB
. . MeHneneeBa U OCOOCHHOCTH CTpOEHHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AmoTponust HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJjiepoJia U KPEMHUS1) U UX COCTMHEHUM (OKCUI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB ¥ UX COCIUHEHUM.

Metannel. [lonoxxenne meraiioB B [leproanyeckon CHCTEME XUMHUYECKUX 3JIEMEHTOB /l.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000J0YeK aToMOB MeTayuioB. OOriue
¢usznveckue cBoricTBa MeTauioB. CIulaBbl METAUIOB. DJIEKTPOXUMUUYECKHH P HANPSHKCHUH
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAKHECHUINIMX METAUIOB (HATPUH, KaJWW, KajablMd, MAarHUH,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenrne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHUsS] BEUIECTB M HMX NPEBPAIICHUN: H3YYCHHUE
KOJUIEKIIMU «METaJlTbl M CIIaBBI», 00Pa3I[0B HEMETAIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 337124,
HAOJIOZICHUE M OIKMCAHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
TUJIPOKCHUIA aJTFOMUHUSI C paCTBOpPaMHU KHUCJIOT U I€JI0YEH, KaYeCTBEHHbBIE PEaKIIMM Ha KaTHOHBI
METaJlIOB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BenecTBa win 00b€Ma ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyE€Thl Macchl (00bEMa, KOTMUYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIMH, €CITU OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJIOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHsATHE O HAy4YHBIX METOJaX IMO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIU.

[IpencraBnenust 06 0OUIUX HAYYHBIX TPUHITUTIAX TPOMBITIUIEHHOTO TIOJTYYSHHS BAXKHEUIITUX
BEIIECTB.

UenoBek B MHpE BEHIECTB W MAaTEPUAIOB: BAXHEHUIINE CTPOUTEIbHBIC MaTepHUaIbI,
KOHCTPYKIMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMuKa, MaTrepuaibl AJs 3JIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI00PECHHUS.

XuUMHS U 3]I0pOBbE YEJIOBEKA: MpaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeagMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU U3YUYEHHH OOIIel U HeOpraHMYeCKON XUMUU B
11 xmacce ocyliecTBIseTCs Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTFONTUXCS CUCTEMHBIMH JIJIsi OTACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOJEIUPOBAHHE,
W3MEpPEHHUE, SIBJICHUE.



@dusnka: marepus, dHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, H30TOII,
pPaIuOaKTUBHOCTh, MOJIEKYJa, YHEPTeTHUYECKUN YpPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NYECKHUE BEIIMYMHBI U €AMHULIBI X U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHm3M, SKOcHCTeMa, Ouocdepa, MaKpo- M MHKPODIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XMMU4ecKas IPOMBIIIJIEHHOCTh, METAJLTY Prusl, IPOU3BOICTBO CTPOUTEIBHBIX

MaTcpurajioB, CEIbCKOXO3SHCTBEHHOE IMponu3BOACTBO, nuuicBas MPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIHOHHBIX MaTcepuaioB, SJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OO0Yy4YarOIIMMHCS
porpaMM cpeaHero obmero oOpa3zoBaHUs (JMYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM).
HayuyHo-MeTonmn4yeckoii OCHOBOM it Pa3pabOTKM IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBercTBUM € CUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNIbTaTOB OCBOEHUS MPeAMETa « XMMUS Ha YPOBHE CpeIHEro o011ero o0pa3oBaHus BbIIEICHBI
CJIETyIOIIHNE COCTABIISAIOILIUE:

OCO3HaHUE OOYYAIOMIMMUCS POCCHUUCKOW TPaXKTAHCKOW HJACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYue MOTUBALUU K 00y4EHUIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINKA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYLIIUMHU LEJIOCTHOM CHCTEME XHMUYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KyJNbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPEAMETA « XUMUS) TOCTUTAIOTCA B €IMHCTBE yUeOHOM
Y BOCIIUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUHU C T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)IaHCKOro OOIIecTBa,
IOPUHATBIME B OOILECTBE HOpMaMH M IMpaBUJIaMU MOBEICHMS, CHOCOOCTBYIOUIMMHU Ipolieccam
CaMOIIO3HaHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH 00YYarOIIUXCsl.

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OTIbITa TO3HABATENILHOM U MPAKTUUECKOMN 1eATETHHOCTH 00YyYaIOIINXCsl IO pean3aii IPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

0CO3HAHMsI 00YYaIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSIKY;

IIPEJICTABICHNUS] O COLMAJBbHBIX HOpPMax M IpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTHU MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIMOJHEHHUH XUMUYECKHX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY U apIyMEHTbI APYTHX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOM J€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:



LEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

yBaXEHUsI K IPOIIECCy TBOpPUECTBAa B 00JACTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKECHHUS HAYKU €CTh PE3yNbTaT JUIUTEIbHBIX HAOIIOJACHHUIA,
KPONOTJIMBBIX KCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECA M [O3HABATEIbHBIX MOTHMBOB B TOJYYEHHH M MOCIEIYIOIIEM aHalu3e
nH(GOpPMaLIMHU O MEPEIOBBIX JOCTHXKEHUIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IIOCTYIKHM CBOUX TOBAPHUILEH C MO3ULIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3I0poBOro M Oe3omacHoro obpasza >KU3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MYECKOMY U IMICUXUYECKOMY 370POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOr0 OOpaleHUs] ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOMN
’)KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHMMAHUA LEHHOCTH TPaBHJI UHAMBUAYAIbHOTO U KOJJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U )KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX NPUBBIYEK (YMOTpPEOJIEHUS AIKOTOIIs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTHMBHOE YYacTHE B pEIICHUM MPAKTUYECKUX 3aJa4 COLHAIBHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECcCHUid pa3InyHOTO pojia, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBOKEHUS K TPYY, JIIOJAM TPYJa U PE3YyIbTaTaM TPYI0BOM JIEATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUAYATHHON TPACKTOPUH 00pa3oBaHusl, Oyaymien
mpo()eCCuu U pean3alyd COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYE€TOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMHUH ISl PEIICHUSI BOIPOCOB
PpalMOHATBHOTO MPUPOAONIOIb30BAHMS;

AKTUBHOI'O HENPUATHUS JNEUCTBUM, NMPUHOCIIIMX BPEI OKPYXkAIOIIEH NPUPOIHOM CpeEXE,
YMEHHUS TMPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIM4YWsl PA3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTMYECKOW KYJbTYpbI, OIMBITA
JEATEIIbHOCTH  DKOJIOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCA HMH B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOTO MBINIICHUS, CO3JaHUH IIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIEM



MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEIIOBEKA, B IO3HAHMM INPHUPOAHBIX 3aKOHOMEPHOCTEH M
peLeHn: mpobdIeM COXpaHeHHs IPHUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM ISl COBPEMEHHOW LUMBWIM3ALUU: B €&
TYMaHHCTUYECKON HANpaBICHHOCTH W BaXHOH POJIM B CO3JaHMHM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpBI, PELICHUH II100aJbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHsI YEJIOBEUECTBA — ChIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH M DKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTUHM MEAMILIUHBI,
00eCreyeHn! yCIOBHUH YCIIEIIHOr0 TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAaMOTHOCTH: IIOHUMaHMs CYIIHOCTM METONOB IIO3HAHMI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BATh MOJyYaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHHM OKPY’KAalOIIEro MUpa M NPOMCXOJAIINX B HEM H3MEHEHMH,
YMEHUs AenaTb 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HayUHBIX (DAKTOB U MMEIOLUXCS TaHHBIX
C LICJIBIO NTOJIYYECHHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENTLHO UCIOJIB30BATh XMMUYECKHE 3HAHUS ISl PELICHUS POOIieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEpbIBHOMY OOpa30BaHHIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaIbHON AeITENbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMUXCS MEXIUCIUILTUHAPHBIC
(MexmnpenMeTHbIe) OOLIeHAayYHbIe OHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cienru UKy METO/I0B O3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoLecc, CUCcTeMa, HAayyHbIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHNE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpCallbHble ~ yueOHble  JeHCTBUS  (TMO3HaBaTelbHblE,  KOMMYHHKAaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QOpMHUPOBaHUE (QPYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLIMAJIBHONM KOMIETEHIMH 00yUaroIInuxcs;

CIIOCOOHOCTh ~ OOy4alolIUMXCsl ~ MCIOJIb30BaThb  OCBOCHHBIE  MEXIWCUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AEHCTBUS B IMO3HABATEIbHON U
COLIMAIbHON ITPAKTHKE.

MertanpeaqMeTHble pe3ysbTaThl OTPAXKAlOT OBJAJAEHUE YHUBEPCAIbHBIMH YYEOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMH:

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMpOBaTh W aKTyalIM3HpOBaTh MpoOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACNATh LENN JAEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTD PE3YyJIbTaThl ACSITEIbHOCTH C TIOCTABICHHBIMU IIEJISIMH;

UCIIOJIb30BaTh NPU OCBOEHUM 3HAHMW NPUEMBI JIOTMYECKOI'O MBILIUIEHHUS — BBIIEIATH
XapakTepHble TPU3HAKK TIOHSATHM W yCTaHaBIMBAaThb UX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MMOHATUS JJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUI;

BbIOMpATh OCHOBAHMS M KPUTEPUHU I KJIacCU(UKALUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTAaHABIIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yYacMbIMU SIBJICHUSIMU;

CTPOUTH JOTHUECKHE PACCYKACHUS (MHIyKTUBHBIE, IEAYKTUBHbIE, 10 AHAJIOTUH ), BBISABIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pACCMaTPUBAEMBIX SIBJIECHUSX, (POPMYyIUpPOBATH BBIBOJBI U
3aKIJIIOYEHUS;



IPUMEHATh B Ipoliecce MO3HAHUSA, UCTIONb3YEMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeNH, TPe0OPa30BBIBATH MOAETIbHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ) 2JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHE XHMHUYECKOM peakuud — IpU pPELIeHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3a1a4, IPUMEHSITh Ha3BaHHbBIE MO/IETIbHBIE IPECTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB U3Y4YacMbIX BEILIECTB U XUMUYECKUX PEAKLU.

2) 6a30BbIe HCCIeA0BaATEIbCKHUE el CTBHS:

BJIa/IETh OCHOBAMU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLUM;

dopmynHMpoBaTh IENTM M 3aJadd  HMCCIEJOBAaHUS, MHCIOIB30BaTh IOCTABICHHBIE H
CaMOCTOSITENIHO c(hOpMyJIMPOBAaHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M NPOBEICHHS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyJIupoBaTb OOOOLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHMUYECKOH HCCIIEe0BAaTEbCKOM M IPOEKTHOM JAESTEeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbIE IOcCOOMs, pecypcbl MHTepHera),
aHATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (HOPM MPECTABICHHS, KPUTHYECKH OLCHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUYHUBOCTH;

dopMyJIMpoBaTh 3ampoCchl M IPUMEHATH pa3jIMuYHbIE METOAbl IpPU IOHCKE M O0TOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIIOJIHEHHS YUeOHbIX 3aJjau ONpeaesIEHHOIO THUIIA;

IpUOOpPETaTh OIBIT HUCHOJIB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hopMy IpelcTaBieHUss UHPOPMaLMK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpEACTBa MNpU pabOTe C XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OsiaieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMH 1efiCTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TeMbl B X0J/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpPE3EHTAlel pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBINOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTa, MPaKTUYECKOM pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3anu y4eOHOro MmpoekTa M (OpPMYJIHPOBATH BBIBOJBI M0 pPE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUSI TIO3UITUI B X0/1e 00CYKICHHSI 1 0OMEHa MHCHUSIMHU.

OBiageHne yHMBEPCAJTbHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

CaMOCTOSITENIbHO IJIaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIBHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBIMNOJHEHUHM y4e€OHBIX U HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pElICHHs C YUYETOM IMOJyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKIUIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITENIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHBI



10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA, POJIM XUMHH B TMO3HAHUU SIBJICHUU TPUPOJIbI, B POPMUPOBAHUU MBIILICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOMUMOW IS pPEIIeHUI
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO H
MIPUPOJHOM CpelIE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMUYECKUI JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YITEpPOAHBIA  CKEJIET,
GyHKIIMOHATBHAS TPYyNIa, PagWKal, H30MEpHUsi, U30MEpPHI, TOMOJOTUYECKUN Psi, TOMOJIOTH,
YIJIEBOJAOPOAbI, KACIOPOA U a30TCOJEpKAIIUE COEAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAIIUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301acHOM HMCIOIb30BAHNN BAKHEHIIINX OPTraHUYECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOMN JESATENbHOCTU YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEpPHbIC MIPU3HAKU TOHSATHH, YCTAaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS [IPU OMMCAHUH COCTaBa, CTPOCHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (POPMYIJT OpraHUYECKUX BEIICCTB
U YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTaBIMBATh MOJEINA MOJIEKYJ OpPTaHMYECKUX BEILECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAIEIKHOCTh U3yUYEHHBIX OpPraHUYeCKUX
BEUIECTB TI0 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/TpyIlle COeIUHEHUI
(YrineBoJopobl, KHUCIOPOJ M a30TCOJAEpXKAllde  COEIUHEHMs, BBICOKOMOJIEKYJISIpHBIE
COeMHEHMS), JaBaThb UM Ha3BaHusd no cucremarnyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHHs OTIEIBHBIX OPTraHMYECKHUX BEIIECTB (STHJICH, MPOTHIIEH,
aleTUJIEH, STWICHIVIUKOJb, TIULEPUH, (PEHOd, (opManbAETui, aleTajbleruil, MypaBbUHas
KHCITIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsi KUCIIOTa, CTeaPUHOBAs KHUCJIOTA, IITI0K03a, PpyKTO3a,
Kpaxmajl, 1eJUTI0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh yMEHHsSI OMNPEAENSATh BHUJBI XUMHUYECKOW CBSI3M B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NMPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUs MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (GUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENECH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTan, 2TaH, JTWIEH, TPOMWIEH, aleTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeH3o,
METaHOJ, dTaHOJ, YTHJIEHTINKOIb, TIUIEPUH, (EHON, alleTalbJIeru/l, MypaBbUHAs U YKCYyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmaj, IeJUII003a, aMHUHOYKCYCHas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLIUU C
HCIIOJIh30BAaHUEM CTPYKTYPHBIX (popMyT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaTh HCTOUYHUKH YTIEBOJOPOTHOTO CHIPhS
(HedTh, MPUPOMHBINA Ta3, yrojib), CIOCOOBI UX MEPEepadOTKH M TPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEpepaboTKH;



c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH MIPOAYKTa PEAKIIUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, MCIOJb3YyEMbIX B XUMHUHM MPU HM3YYEHHM BEUIECTB MU XHUMHUYECKUX SIBICHUUN
(HabmofeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), UCIOIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUM, MOJYyYEHUE ATUIICHA U U3YUYCHHE €ro
CBOWCTB, KAUECTBEHHBIE PEAKIIUU OPTraHNYECKUX BEIIECTB, ICHATYpaLus OSIKOB TP HarpEBaHHH,
[[BETHBIE peakliy OEIKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHUKH 0€30IIaCHOCTH P 00pallieHuu
C BELIECTBAaMH U JIAOOpPaTOpPHBIM 00OPYJOBaHUEM, MPEICTABIATH PE3YIbTAThl XUMHYECKOI'O
JKCIIEpUMEHTa B (opMe 3amucH YpaBHEHHH COOTBETCTBYIOUIMX peakiuuil M (GopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 HHGOpPMAIHIO,
M0JIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpelICTBAa MaccoBOM uHpopMmanuu, MHTepHET U ApyTuX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOaTh MpaBUiIa HKOJOTMYECKH IIeIeCO00pa3HOro
NOBE/EHUA B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJIAX COXPAaHEHUS CBOETO 3I0POBbS U
OKpPY’KaOIIeW MPUPOIHON Cpelibl, OCO3HABATh ONMACHOCTh BO3JEHUCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeAeNEHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cmbici mnokaszarens [IJIK, moscHsaTe Ha
npuMepax CcrocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHHU3M
YEJI0BEKa;

JUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMHUYECKUX SBJICHUI;

JUIS CJIETIBIX U CIA00BUASIIUX 00yUaIOIMIUXCsl: YMEHUE HCIIONIb30BaTh PeIbePHO-TOUECUHYIO
cucreMy o0o3Hauenuii JI. bpaiins myis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHHS Kypca «O011as 1 HeopraHuyeckas XUMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O XUMHUECKOI COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTI/IHBI ana, pOJ'II/I XUMHUHU B IIO3HAHHUHN HBHCHI/Iﬁ HpI/IpOHI)I, B (i)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIWMOHM [UIsi pelleHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMHWYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMUYECKUH DJIEMEHT, aTOM, U30TOTl, S-, P-, d- AIEKTPOHHBIE OPOUTATN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pEmETKa, THUIIBI XMMHYECKMX  PEakUHid, pacTBOp, DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMUYECKON PeaKIui, XHMUUECKOe PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHS AJIEKTPOIUTUUECKON
auccoumranuu, nepuoanueckuid 3akoH /. M. MenneneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB,
3aKOH COXpaHEHUs U TMpEeBpallleHUs] SHEPruu NMPU XUMHUYECKHX pEeaKlusixX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHWH, MHPOBO33PEHUECKUE 3HAHUs, JICKAIIUE B OCHOBE ITOHUMAaHUs
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJ'IeHI/If/'I, q)aKTOJ'IOI‘I/I‘-IeCKI/Ie CBCIOCHUS O CBOfICTBaX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCIOIh30BAaHUH BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U MIPAKTHUECKOMN JEATEIbHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIE MPU3HAKH MOHSATHH, yCTaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHATHS IPHU ONHMCAHWU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBJICHUS
dbopMynl BelIECTB W YpaBHEHUN XUMUYECKUX PEAKIHil, CHUCTEMAaTHUYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHblE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Heraui€éHas W3BECTb, IMUThEBas COAA, NMHUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEJUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSI3U (KOBaJIEHTHAsl, MOHHAs,
MeTaJIJINYeCcKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTALIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJspHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPHUHAIIC)KHOCTh HEOPTaHMUECKUX BEIIECTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIle cCoeIMHEeHuN (IIPOCThIe BEeUIeCTBa — METAJUIbI U
HEMETaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKphIBaThb CMBICT mepuoandeckoro 3akona J[. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CUCTEMaTHU3UPYIOILYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX A1eMeHTOB 1—4 nepuonos llepuoauyeckoit cucteMbl XuMuueckux 3aemMeHToB /1. U.
MeHnpneneeBa, HCIONB3YyS MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHYECKHUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XMMHYECKHUX DJIEMEHTOB M HX
COEIMHEHMH 110 nepuoaam u rpynnam [lepuoaudeckoil cucreMbl XUMHAYECKUX d1eMeHToB /1. M.
Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOIHUE XUMUICCKIE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE I€HETUUYECKOMN
CBSA3M MEXJy HEOPraHMYeCKHMHU BEIleCTBAMHU C IOMOILIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIUL;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUHU IO Pa3InYHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTb YMEHHM COCTABIIATh YPABHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIE
U COKpAallEHHbIE YPaBHEHUS peakliii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUU NPOBOAMTH pEaKIUH, MOATBEPXKAAIOININE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHUYECKUX BELIECTB, pACHO3HaBaThb ONBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYITHOCTb OKHCIIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakiuu OT
pa3ianyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelTHero Bo3aercTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHE MTPOLIECCHI, JIEXKAIINE B OCHOBE
IPOMBIIIJICHHOTO TOJY4YE€HUS CEpHOM KHCIOTHI, aMMHUaka, a Takxke C(pOpPMUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAyYHBIX MPUHLHUIIAX U SKOJOTHYECKHX MpoOsieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOpE», OOBEMHBIX OTHOUIEHHWH Ta30B NpPU XMUMHUYECKHX
peaxIusax, Macchl BelIeCcTBa WK 00bEMA ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B PEaKIMM BELIECTB, TEIUIOBOroO 3((dekTa peakuuyu Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, IPEBPAILEHUS U COXPAaHEHUS YHEPTHH;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBHUJIA MOJB30BAHUS XUMHUYECKON MOCYIOU U
71a00paTOpHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBUiIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(pa3noxkeHue MepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHLHOTO HHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMUYECKOW pPEaKLUH, PeaklMd HOHHOro OoOMEHa, KaueCTBEHHbIE pEeaKkIUH Ha
cynbdar-, KapOoHaT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTATBHBIX
3ajauy no TtemaMm «Metamuiby u «HemeTtamib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€3011aCHOCTH MPH OOpAaIEHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000PYIOBAHUEM, MIPENICTABIISAThH
pe3yabTaThl XMMHUYECKOro 3KCIEpUMEHTa B (opMe 3aluCH YPaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GOpMyJIMPOBATH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU AaHAIM3MPOBATH XMUMMYECKYIO HH(OpMAIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHKOB (CpeICTBAa MACCOBOM KOMMYHHKAIMU, IHTEpHET U JpyTuX);

c(OPMHPOBAHHOCTE YMEHMHM COOJIOJaTh MpaBWila SKOJIOTMYECKH IIeJeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH [EATENTBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbI M
OKpY’Karollel NpUpOAHOM Cpelbl, OCO3HAaBaTh ONACHOCTb BO3AEUCTBUS HA JKUBBIE OpPraHU3MbI
OTIpeNIeNIEHHBIX BEIIECTB, MOHMMasi cMbIci mokasatens [1/IK, moscHiaTh Ha mpumepax crocoOb
YMEHBUICHHUS U NIPeI0TBPAILEHHs] UX BPEJAHOI0 BO3CHCTBUS HA OpPraHU3M YEJIO0BEKa;

Ui O0YYaroIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 37J0POBbS: YMEHHE TPUMEHSTH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUTSL CJICTIBIX U CIIA0OBUASIINX 00yUYAIOMIUXCSI: YMEHUE HCIIOB30BaTh PENbePHO-TOUCUHYIO
cucreMy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xxumuueckux Gopmy.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumenoBanue pasneinoB u  Koiudyecrso yacos DJIeKTpOHHbIe (LM (poBbIE)
0/l TeM NPOrpamMmbl Bcero KP TIIP oOpa3oBaTeabHbIe pecypchl

Paspnen 1. Teopernueckue 0CHOBBI OPraHM4YeCKOM XMMHUH

[Ipenmer oprannyeckoit

https://academy-
1.1 XHMHH. TeOpHs CTPOCHHS . 3 content.apkpro.ru/ru/catalog/0
OpPTaHUYECKUX COCTUHEHUN A.
4/107?class=10
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yriaesogopoasbl
n https://academy-

2.1 PEACTILHBIC YTICBOAOPOAAT 2 content.apkpro.ru/ru/catalog/0
A 4/102class=10
Henpenensnubie https://academy-

2.2 YTJIEBOJIOPOIBI: AJTKCHBI, 6 1 content.apkpro.ru/ru/catalog/0
aJIKaJIUCHbI, aJIKUHBI 4/10?class=10
ApomaTiieckue https://academy-

2.3 2 content.apkpro.ru/ru/catalog/0
YHICBOAOPOAR 4/102class=10
IIpupoaHbIE HICTOYHUKHU https://academy-

2.4 YTJIEBOJIOPOIOB M MIX 3 1 content.apkpro.ru/ru/catalog/0
nepepadoTka 4/107class=10

Hroro no pazneny 13




Paznen 3. Kuciiopoacoaep:xainiue opraHn4ecKue coeUHeHNs

https://academy-

3.1 Cruptsel. denoun 3 content.apkpro.ru/ru/catalog/0
4/107class=10
https://academy-

3.2 ?ﬁ;;:;zﬂgﬁgiii?::;:em 7 1 content.apkpro.ru/ru/catalog/0

' P 4/107class=10
https://academy-

3.3 YraeBobl 3 2 content.apkpro.ru/ru/catalog/0
4/107class=10

Hroro no pazneny 13

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

AMUHBI. AMUHOKHUCIIOTBI.
4.1 3
benxn
Uroro no pazaeny 3

https://academy-
content.apkpro.ru/ru/catalog/0
4/107?class=10

Paspen 5. BeicokoMoOJIeKy I pHbIE COCIUHEHUS

[Tnactmaccel. Kayuayku https://academy-
5.1 BookHa - NAYHYKHL 2 content.apkpro.ru/ru/catalog/0
4/107class=10
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB 34 3 )
I10 I[TPOI'PAMME
11 KUIIACC
Ne HaunmenoBaunue pasaeaos u  KoamyecTto yacos DJIeKTPOHHBIE (HM(POBbIE)
n/m  TeM MPOrpamMMel Bcero KP TIIP o0pa3oBaTeiibHbIe pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
CtpoeHue aTOMOB.
[Tepuomuveckuii 3aK0H U https://academy-
1.1 [epronnyeckas cucrema 3 content.apkpro.ru/ru/catalog/
XUMHYECKHX 31eMeHToB /1. H. 04/117class=11
Menpeneena
CtpoeHue BelecTa https://academy-
1.2 ) 4 content.apkpro.ru/ru/catalog/
MHuoroo0pasue BemecTB 04/112class=11
https://academy-
1.3 XVAMHAYECKUE PeaKIHH 6 1 1 content.apkpro.ru/ru/catalog/
04/11?class=11
Hroro no pazneny 13

Paznen 2. Heoprannueckasi XuMus




https://academy-

2.1 MeTrambl 6 1 content.apkpro.ru/ru/catalog/
04/11?class=11
https://academy-

2.2 Hemeramibl 9 1 1 content.apkpro.ru/ru/catalog/

CBs13b HCOPTraHU4YCCKUX U

04/117class=11
https://academy-

[10 ITPOT'PAMME

2.3 OBIAHICCKIX BOILCCTE 2 content.apkpro.ru/ru/catalog/
P m 04/117class=11
Hroro no pazneny 17
Paznea 3. Xumusd u :Ku3HL
https://academy-
3.1 XuUMHUS U )KU3Hb 4 content.apkpro.ru/ru/catalog/
04/117class=11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB » 5| 2

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmmuecTBo yacoB
Ne i/ Tema ypoka
Bcero KP 1P
1 [Ipenmer opraHnyecKkoil XuMuH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
> Teopust cTpoeHUsI OPraHUYECKUX COCTMHEHUN A. 1
M. bytiepoBa, €€ OCHOBHBIE TIOJIOKEHUS
[Tpencrasienue o Ki1accupuKauu
3 opraHuueckux Bemiects. Homenknarypa 1
(cucTematuyeckasi) U TpUBHAIbHbIE HA3BaHUS
OpraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUYECKHI 1
pan
5 MertaH 1 3TaH — NPOCTEUIINE NIPEACTABUTETN 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1
7 OTHJEH U NPOMUIEH — MPOCTENIINE 1
MPEJICTAaBUTENIN AJTKEHOB
3 [IpakTuueckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yYEHUE €ro CBOMCTBY
Ankanuensl. bytaguen-1,3 u metunOyragneH-
9 1,3. Ilony4eHne CHHTETUYECKOTO KayuyyKa U 1
PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
10 TOMOJIOTMUECKUN PsiA. ALETHIIEH — IPOCTENIINI 1
MPEJICTaBUTENb aJTKUHOB




Brruucnenus 1o ypaBHEHUIO XUMUYECKOU

11
peaKIuu

12 ApeHbI: 6eH30J1 U TOJIYOJI. TOKCHYHOCTh apEHOB

13 I'eneTnyeckas cBsI3b yIiI€BOJOPOAOB,
MPUHAJISKAITUX K PA3JIMYHBIM KJlaccaM
[IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHbIC HEPTIHBIE Ta3bl,
He(Th M MPOAYKTHI €€ epepadOTKH
[IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYyTHBIE HEPTIHBIC Ta3bl,
He(Th M MPOAYKTHI €€ epepadoTKH

16 KonTponpHas padora mo pazaeny
«YTIeBOIOpOABDY

17 [IpenenbHBIC OTHOATOMHBIC CITMPTHI: METAHOJI U
sTaHoj. BogopoiHas cBsA3b

13 MHOroaTroMHbIE CIIUPTHI: ITUICHTIUKOIb 1
TJIMIICPUH

19 ®denour: CTpOGHI/I? MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

20 Anpaeruapl: GopMaIbACTUI U allSTAIbICTH]I.
ArneroH

71 OIHOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBHIE
KHCJIOThI: MypaBbHHAsI U YKCYCHast

2 HpaKTI/IqUeCKa;I paborta Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOUM KHUCTIOTBI»

73 CreapuHOBas U OJICMHOBAsT KUCIIOTHI, KaK
MPEJICTABUTENN BBICIINX KAPOOHOBBIX KHCIOT

4 Mzrta kak comzi BBICIIIUX KapOOHOBBIX KHCIIOT,
HX MOIOIIee ACHCTBHE

75 CrnoxHbIe 3(DUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. [ Maponu3 cnokHbIX 23UpPOB

26 Kupsl: runponus, npuMeHeHue, Ouomorunyeckas
POJIb JKUPOB

27 VYrneBoasl: cocTas, Kiaaccudukaius. BaxHeimme
MIPEACTABUTENH: TII0K03a, PPYKTO3a, caxapo3a

73 Kpaxman u nemmtono3a kak mpupoIHbIe
MOJIUMEPHI
KonTponpHas pabora no pazaeny

29 «Kucnopopcoaepxamue opraHndecKue
coeanHeHus»/ Beepoceuiickas mpoBepouHas
pabora
OO0m1as xapakTeprucTHKa a30TCOIeP KAIINX

30 OpraHuveckux coenuHeHuit / Becepoccuiickas
poBepoyHas paborta

31 AMMHBI: METHJIAMHUH M aHWJIMH

3 AMUHOKHUCIOTH KaK aM(pOTepHbIE OPraHUYECKUe

COCOAMHECHUS, UX OHOJOrHYeCcKOe 3HAYCHHE.
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IlenTuapl. benku Kak npupoIHbIE
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS
OCHOBHBIC TIOHATHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI

34

OcHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH.
[ImacTmaccel, Kay4yku, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC

Ne i/t

Tema ypoka

XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTypanus aTOMOB

34

KoanuyecTBo 4acos

Bcero

KP

I1P

[Tepnonnueckwuii 3akoH u [lepuoanueckas cucrema
xumuueckux 3semMenToB [[. . Meneneena, ux
CBSI3b C COBPEMEHHOM TEOpPHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH I10
rpyIIaM U rnepuoaam. 3HadyeHUe NepHUOJIUYECKOTO
3aKOHA M CUCTEMbI XUMHYECKHUX 3eMeHToB J[. 1.
MeneneeBa B pa3BUTHH HAYKU

CTpOCHI/IC BelecTBa. XUMHYECKast CBA3b, eé
BUJBI; MCXaHNU3MBbI 06pa3013aHHs{ KOBaJICHTHOMH
CBs3H. BOI[OpOI[HaSI CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okucienus. Bemectsa MoeKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsiTHE O MUCIEpCHBIX cUcTeMax. MIcTuHHBIE 1
KOJUIOHTHBIE PacTBOPHI. MaccoBasi 10J1s1 BEIIecTBa
B pacTBOpe

Kinaccugukanus 1 HoMeHKiIaTypa
HEOpraHMYecKuX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccugukarus XuMHuecKux peakuui B
HEOPraHWYECKON U OPraHU4eCKOM XUMHH. 3aKOH
COXpaHEHUs1 MacChl BELIECTB; 3aKOH COXPaHEHUs U
IIPEBPAILECHNS SHEPTUN IPH XUMHYECKHUX
peakuusx

CkopocTtb peakiu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECHE

10

11

[Tpaktuueckas padota Ne 1. « Biustaue pa3nuanbix
($haKkTOpOB Ha CKOPOCTh XUMHUECKON PEeaKIIHI)

DnekTpoiauTrueckas auccoruanus. [lonstue o
BoZIopoHOM ToKka3zatene (pH) pactBopa. Peakuun




12

13

MOHHOTO oOMeHa. ['uapoIn3 opraHu4ecKux 1
HEOPraHWYECKHUX BEIIECTB
OKHCIIUTEIbHO-BOCCTAHOBUTEIHPHBIC PEAKIIUH.
[TonsiTHE 00 IEKTPOIH3E PACIUIABOB U PACTBOPOB
coJieit

KoHnTtposbHas padota mo pa3aeny «TeopeTudeckue
OCHOBBI XUMHIY

14

15

Mertauibl, ux nosnoxenue B [leprnoanueckoi
CcHUCTeME XUMUYecKux 3yemeHToB /1. U.
MeHnpeneeBa 1 0COOCHHOCTH CTPOSHHUS ATOMOB.
OO6mue ¢pu3nuecKre CBOMCTBAa METAIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT
HaIPsHKEHUN METaJIOB

16

17

XUMHYECKHE CBOMCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuii, KaJIMH, KaJIbLIUNA, MarHUuH, AIIOMUHUN) U
UX COCOUHEHUN

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

18

19

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX
COCIMHEHUN

[TpakTiueckast pabota Ne 2. "Pemienue

HKCIIEPUMEHTAJIBHBIX 3aa4 10 Teme «MeTtamib»"

20

Hewmeramnsl, ux nonoxenue B [leprnoanueckoin
cucTeMe XMMU4ecKux 3yemenToB /1. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB

21

22

dusnyeckue CBONCTBa HEMETAILIOB. AJIJIOTPOTIHSI
HEMEeTaJUIOB (Ha MpUMepe KUCI0POa, Cepbl,
docdopa u yraepoaa)

XUMHUYECKUE CBOMCTBA T'aJIOTCHOB, CEPBI M UX
COeTMHEHNN

23

24

XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COCIMHEHUN

XUMHYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U UX
COeTMHEHNN

25

26

27

28

IIprumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTUHEHUU

O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110 TEME
«Hemerannby. BerauciaeHus mo ypaBHEHUSIM
XUMUYECKUX PEAKIIUNA U TEPMOXUMUUYECKHE
pacyéTsl

[IpakTuueckas padora Ne 3. «Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Hemertannnr"»

KonTponpHas pabota no Temam «MeTamib» u
«HemeTamisn)

29

HeopraHquCKHe N OPraHUYCCKHE KUCIIOTHI.
HCOpFaHI/I‘{eCKHC U OPTraHU4YCCKHEC OCHOBAHUA




AmMoTepHbIe HEOpraHUYECKHE U OPTraHMYECKUE
30 coenuHenud. [ enernueckas CBsI3b 1
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

Poip xuMuu B 00eCIieueHIN YKOIOTHIECKOA,
31 SHEPreTHYECKOU M MUIIEBON 0€3011acCHOCTH, 1
Pa3BUTHHU MEIAUIMHBI

[IpencraBnenus 00 0OIMIKUX HAYYHBIX MPUHLIUTIAX

32 MIPOMBIIUICHHOTO MOJIYyYEeHUS] BAXKHEHIITUX 1
BELIECTB
33 UenoBek B MUpPE BEILIECTB U MATEPUAIIOB 1
34 XuUMHS ¥ 3J0pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3

IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMBbl CpelHero 001ero od0pasoBaHus

1

Teopernueckre OCHOBBI OPraHMYECKON XUMHH

1.1

1.2

CdopMUpOBaHHOCTD MPEICTABICHUN O XMMHYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpPa, POJM XUMHUHU B [O3HAHUHU
SBIICHUH TPUPOJABI, B (HOPMHPOBAHUH MBIIUICHHS € KYJIBTYpPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TpaMOTHOCTHU, HEOOXOTUMOM IS
pEeIIeHUs] TPAKTHYECKUX 3a7ad M HDKOJOTHMUYECKH OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJHOI cpene

BnageHue cuUCTEMOM XUMHUYECKMX 3HAHHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararolme MTOHSITHS (Monexyna, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHHs, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OOBEM, YIJIEpOAHBIN CKEleT,
GyHKUMOHANbHAS ~ TpyMNIa, pajukal, HW30MEpHs, H30MEpBHI,
TOMOJIOTHUECKUH Psil, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- U
a30Tco/IeprKalllie COeMHEHUs, OMOJIOrMYeCKH aKTHBHBIE BEIIECTBA
(yrneBoapl, KHUpbI, OEIKH1), MOHOMED, OJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHHUs); TEOPHUM M 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHMYECKUI S3BIK XUMHUH, (PaKTOIOTHYECKHE
CBEICHHMSI O CBOMCTBAaX, COCTaBe, IOJYYeHHMH M O€30MMacHOM
UCIIOJIb30BaHUN BAXKHEHIIMX HEOPraHMYECKMX M OPraHUYECKUX
BEIIECTB B ObITY M MPAKTUYECKOM NESTEIILHOCTH YEJIOBEKa

1.3

1.4

CdopMUpoBaHHOCTb YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIBL30BATh
COOTBETCTBYIOIIUE IOHATHA IPU OMHCAHUU COCTaBa, CTPOCHUS H
[IPEBPALLCHUI OPraHUYECKUX COECIUHEHUN

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOIH30BaTh XUMUICCKYIO CHMBOJIHKY
JUTSL COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) ¢GOpMyJ OpPraHMYECKHX BEIIECTB W YpPaBHEHUU
XAMHYECKUX  peaklUud, M3rOTaBIMBATh  MOJEIH  MOJIEKYT




1.5

OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpAallUU HX XHMHUUYCCKOTO U
IMPOCTPAHCTBCHHOI'O CTPOCHUA

ChopMupOBaHHOCT YMEHHW YCTaHABIWBATh MPHUHAIC)KHOCTD
W3YYCHHBIX OPTraHUYECKHX BEIIECTB MO MX COCTAaBYy M CTPOCHHUIO K
onpenenéHHoMy Kiaccy (Tpymie) coenuHeHHd (YTrIIEBOJIOPOIBI,
KHCJIOPOA M a30TCOJACPIKAIINE COCIMHEHHS, BHICOKOMOJIEKYIISIPHBIC
COCJMHEHUS), JaBaTh WM Ha3BaHWA IO CHCTEMaTHYECKOU
nomenkiarype (IUPAC)

1.5

1.6

CdopMupoBaHHOCTH YMEHUS ONMPEACISATH BUIBI XUMHUYECKON CBS3H B
OpPraHUYECKUX COSAMHEHUSIX (OJMHAPHbIE U KpaTHbHIE)

CopMUpOBaHHOCTb YMEHUS MPHUMEHSTH: TOJOXKEHUS TEOPUU
CTpoeHHs opraHnueckux BeuectB A.M. bytiepoBa /i o0bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPaHEHHUsI MacChl BELLIECTB

2.1

22

2.3

Yraesomoponbl.  Kucinopoacoaepxammue ©  a30TCOAEpKAIINE
OpraHHYecKUe COeTUHEHNS. BRICOKOMONIEKYIIpHbIE COSTUHEHUS

CdopMuUpoBaHHOCTh YMEHUH MPHBOIUTH TPUBHAIBHBIC HA3BAHUS
OTJICIIbHBIX OPraHUYEeCKHX BEIIECTB (ITHUJICH, MPOIMJICH, allCTHIICH,
STHJICHTJINKOJb, TIUIEPHUH, (eHON, (HOpMATbIACTH, aleTAIbICTH]I,
MypaBbHHAs KHUCJIOTA, YKCyCHasi KHUCIOTa, OJICMHOBas KHUCIIOTA,
CTCapuHOBAsT KHUCJIOTA, TIIIOK03a, (PYyKTO3a, Kpaxmal, eJUII0JI03a,
TJIMIIHAH)

CdopMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
du3HYeCKUe W XUMUYCCKHUE CBOWCTBA TUITUYHBIX IPEICTABUTEICH
pa3IMYHBIX KJIaCCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, STHJICH,
MpONWIIEH, aneTuieH, OyrtaaueH-1,3, metunOyramueHn-1,3, Genzodn,
METaHOJI, ITAHOJ, STUJICHTJINKOIb, TIIUIEPUH, (EHON, alleTalbIeTU/I,
MypaBbHHAS ¥ YKCYCHasl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTI0J03a,
AMUHOYKCYCHasl KUCJIOTa)

ChopMupOBaHHOCTh YMEHHUS WJUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXIYy THUIUYHBIMHA IPEACTABUTEISAMU  PaA3JIMYHBIX  KJIACCOB
OpraHUYEeCKUX BEIIECTB YPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMH ¢ UCTIOJIB30BaHUEM CTPYKTYPHBIX POpMYJT

24

ChopMupoBaHHOCT ~ YMEHHSI ~ XapaKTepPH30BaTh  HCTOYHUKHU
YIJIEBOAOPOAHOTO ChIpbs (He(Th, MPUPOAHBIN T'a3, Yrojb), CIOCOOBI
UX TIepepabdOTKM W MPAaKTHYECKOE MPHUMEHEHHE IPOIYyKTOB
nepepadoTKu

XUMHS U KU3Hb. PacyéThl

3.1

ChopMHpOBAaHHOCT, YMEHHM BJIaJIETh CHUCTEMON 3HAaHUU 00
OCHOBHBIX METOJaX HAyYHOIrO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUHU
NP W3YyYECHWH BEIIECTB M XUMHUYECKUX SIBICHHHN (HaOIIOICHUE,
U3MEpEeHHe,  OKCIEPUMEHT, MOJCIUPOBAaHUE),  HCIOIh30BATh
CHCTEMHBIE XWMHMYECKHE 3HAHWUSA JJIA TIPUHATHSA PEIICHUA B
KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIpUMEHEHHUEM

32

ChopMHpPOBaHHOCT, YMEHHI COONIOATh TpaBWIa TOJH30BAHUS
XUMHYECKON TOCyAol M JabOopaTOpHBIM O0OpYyJOBaHUEM, a TaKXKe
MpaBujIa OOPAIEHUS C BEMIECTBAMHI B COOTBETCTBUHU C HHCTPYKITUSIMH
IO BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB
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3.4

ChopMupoBaHHOCT ~ YMEHHH  IJIAaHHUPOBATh W BBINOJHATH
XMUMHYECKUH KCIIEPUMEHT (IPEBpAIlCHHsI OPraHUYECKUX BEIECTB
IIPU HArpEBaHUHU, IIOJyYCHHE OSTUICHA M HU3Y4YCHHE €r0 CBOWCTB,
Ka4eCTBEHHbIC PEAKIMU OPraHUYECKHX BEIIECTB, JCHATYpAIlHs
OEITKOB NP HArPEBAHHH, [IBETHBIC PEaKIIUU OCIIKOB) B COOTBETCTBUU
C MPaBUJIAMHU TEXHUKHU OE30MaCHOCTH MPU OOPAICHUHU C BEIECTBAMH
U J1abopaTOpHBIM OOOPYIOBaHHEM; TMPEICTABIATh PE3yIbTATHI
XMMHYECKOr0  JKCIlepuMeHTa B  (GopMe 3alKucu  ypaBHEHUH
COOTBETCTBYIOIIMX PEaKUui U (OpMyIHpOBaTh BHIBOABI Ha OCHOBE
9TUX PE3YJIbTATOB

CdopmMupoBaHHOCTb ~ YMEHHH  IPOBOAMTH  BBIYMCIEHHUS IO
XMUMHUYECKUM ypaBHEHHSIM (Macchl, 00béMa, KOJIMYECTBA UCXOTHOTO
BElIeCTBa WJIM MPOAYKTa pEaklUd MO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXO/IHBIX BELIECTB UJIHU MPOJYKTOB PEAKIIUN)

3.5

CdopmupoBanHOCTH YMEHHUH KPUTHYECKU aHAIM3UPOBATH
XMMHUYECKYI0 HH(POPMAIHIO, MOJYyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB
(cpencTBa MaccoBoit nH(popMarmu, cetb THTEpHET U pyTHe)

3.6

CdopMupoBaHHOCTh YMEHHUH COOJIIOIATh MPaBWIA 3KOJOTHICCKU
1[e1ecO00pPa3HOro MOBEACHHS B OBITY M TPYJIOBOUM NEATEIHHOCTH B
LEIAX COXPAHEHUS CBOErO 3J0pPOBbS U OKPYKAKOUIEH IPUPOIHOU
cpenbl, OCO3HABaTh OMACHOCTb BO3JECUCTBUSL HA >KUBBIE OPraHU3MBI
OHpGIIeJIéHHI)IX OpTraHU4YC€CKUX BCIICCTB, IOHUMAA CMBICJI ITOKA3aTCIIA
[TAK (mpenenbHO MAOMYyCTUMON KOHIIGHTpAIMH), TMOSCHATH Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPALIEHUS] UX BPEIHOTO
BO3JICUCTBUS HA OpPraHU3M YEJIOBEKa

11 KIIACC

Kon
MpPoBePSIeMoOro
pe3yJbTara

1

1.1

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero o01ero 06pa3oBaHus

TCOPCTI/I‘leCKI/Ie OCHOBBI XUMHH

Brnagenune cucrteMoil XUMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIONINE  TIOHATUA  (XMUMUYECKHUH  DJIEMEHT, aToM,
ANeKTpOHHass 000Jlouka aToma, s§-, p-, d-DJIEKTPOHHBIE OpOHUTAIH
aTOMOB, HWOH, MOJIEKYyJIa, BaJEHTHOCTbH, AJIEKTPOOTPUIATEILHOCTD,
CTENEHb OKHUCIIEHUs, XUMHUYECKass CBsS3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, KPHUCTAUIMYECKAss PEHIETKA, THUIBI XUMHUYECKUX
peakuui (OKHCIUTEIHHO-BOCCTAHOBUTEIIBHEIE, 9K30- n
SH/IOTEPMHUYECKHUE, PEaKI[MK HOHHOTO 0OMEHA), pacTBOP, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT JIMCCOLMALIUS, OKHUCIIUTENb,
BOCCTAaHOBHUTCIIb, CKOpOCTB XI/IMH‘IGCKOfI peaKHI/II/I, XUMHUYCCKOC
paBHOBECHE); TEOPHUH M 3aKOHBI (TEOPHUS DIEKTPOIUTHUECKOU
nuccoranuu, Ilepumonnueckuit 3akon [[.M. MenpgeneeBa, 3akoH
COXPAHEHHUS MacCChl), 3AKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUU,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJyYCHUU U
0€30MaCHOM HCIIOJIb30BaHUHU BAXKHEHIIINX HEOPTAaHUMYECKUX BEIIECTB B
OBITY M IPAKTUYECKON JEATEIbHOCTH YeIOBeKa




1.2

1.3

1.4

ChopMUpOBaHHOCTh YMEHUH BBIABIATH XapaKTepHbIC NMPU3HAKU H
B3aMMOCBA3b W3YYCHHBIX IOHATUH, NPUMEHATH COOTBETCTBYIOIIME
IOHATUSA IPU OIIMCAHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX
BELIECTB M MX IPEBPALICHUN; BBIABIATH B3aMMOCBSA3b XUMHUYECKUX
3HaHUHI c HOHATUAMU u IIPEACTABICHUAMU OPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

Brnanenue OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHUS BEIIECTB U
XUMHUYECKHUX SBJICHHUN (HAOMIOJEHUE, W3MEpPEHUE, SKCIICPUMEHT,
MOJICIIMPOBAHNUE)

ChopMUPOBaHHOCTh YMEHUW OIPEICNATh BAJICHTHOCTh W CTEICHb
OKHCJICHHUA XUMHUYCCKUX BJBJICMCHTOB B COCIUHCHHUAX pPa3JIM4YHOIO
COCTaBa, BHJ XHMHYECKOH CBsi3W  (KOBaJICHTHAas, HWOHHAs,
MeTaJTU4YecKasi, BOAOPOIHAS) B COSTUHEHUSX, TUT KPUCTAJIMYECKOM
PEIETKN KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIIPHASI, HOHHAS,
MeTaJUTMYecKas)

1.5

1.6

CdopmMupoBaHHOCTb YMEHUI ONPENEIATh XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN

ChopmupoBaHHOCTE  yMEHHUS  KIACCU(PHUIUPOBATH  XHUMHUYECKUE
PEaKIMK 10 PA3IUYHBIM TPU3HAKAM (YUCITYy U COCTaBY pearupyronmx
BEIIECTB, TEIIOBOMY J(QeKTy peakmuu, H3MCHCHHIO CTCIICHEH
OKHCIICHHSI ~ DJIEMCHTOB,  OOpaTUMOCTH  PEaKIUW,  YYaCTHIO
KaTaJiu3aTopa)

1.7

1.8

ChopMHpOBaHHOCTh YMEHHMHM COCTaBJISITH YPABHEHUS pPEaKLMi
Pa3IUYHBIX THUIIOB, IOJHBIE M COKPALIEHHBIE YPaBHEHHUS pPEaKLMH
MOHHOIO0 OOMEHa, YYUThbIBas YCJIOBMsSI, IPU KOTOPBIX 3TH PEAKLMU
UAyT O KOHLA

CdhopMupoBaHHOCTb yMEHUU MIPOBOJUTH peaxu,
MTOATBEPKIAIOIIHE Ka4eCTBEHHBIN COCTaB Ppa3JInYHBIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX  peaKIuit MOCPEACTBOM COCTaBIICHUS
9JIEKTPOHHOTO OajaHca dTHX PeaKIvii

1.10

1.11

CpopMHUpPOBAaHHOCTP YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH
XUMHYECKON peakInu OT pa3inyYHbIX (DaKTOPOB
ChopmupoBaHHOCTE YMEHUH OOBSCHATH XapakTep CMEIIECHUs

XMMHUYECKOT'0 PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS
(npunnun Jle HlaTtenbe)

OO6m1ast 1 HEOpraHUYeCcKask XUMHUS

2.1

2.2

CdopmupoBaHHOCTh yMEHUH packpbiBaTh cMbIch [lepuoandeckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH €ero
CHUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYI0O ¥  TPOTHOCTHYECKYFO
byHKIIUN

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  JJIEKTPOHHOE
CTPOEHHME AaTOMOB XMMHYECKHMX OJJIEMEHTOB |—4  mepuonoB
[lepuonnueckoin  cucTemMbl  XMUMUYECKMX  3semeHToB  J[.U.
MeHeneeBa, UCTIONB3Ys MIOHATHS «S-, P-, d-DJIIEKTPOHHBIE OpOUTATINY,
«QHEPreTUYEeCKNe YPOBHM», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHMYECKHUX AJIEMEHTOB M MX COCIMHEHUN MO Mepuoaam u
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rpynnaMm Ilepuogudeckoil cucTeMbl XMMHYECKUX 3ieMeHTOB JI.M.
Meunneneena

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHMCHIBATH) OOIITHE
XMMHYECKHE CBOHCTBA HEOPraHWYECKHX BEHIECTB Pa3IUYHBIX
KJIaCCOB, MTOJITBEPKIAThH CYIIIECTBOBAHNE T€HETUICCKOM CBSI3U MEXKITY
HEOPTaHWYECKUMMH  BEIIECTBAMU C  TOMOUIBI0  YpaBHEHHIA
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA

ChopMupoBaHHOCTE YMEHHM YyCTaHABIMBATh MPUHAIJICHKHOCTH
HEOPraHMYECKUX BEIIECTB 110 UX COCTAaBY K ONPENECIEHHOMY KJIAcCy
(rpymre) coequHeHu (MPOCThIe BEIIECTBA — METAUIBI U HEMETAILIBL,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

2.6

ChopMupoBaHHOCTh YMEHHH HCII0JIB30BAaTh XUMUYECKYIO CUMBOJIHKY
JUI1 COCTaBJIEHUS (OPMYJ BELIECTB U YPaBHEHMH XMMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTIEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCbIA Ta3, aMMUaK, raméHas U3BECTb, HErami€Has U3BECTb,
MUTbEBAs COJA, TUPUT U IPyTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) 0OIIHE
XMMHAYECKHE CBOWCTBA HEOPraHUYECKUX BEUICCTB  Pa3IHMYHBIX
KJIACCOB, MTOJITBEPK/IATh CYIIECTBOBAHHE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKD  ypaBHEHHUH
COOTBETCTBYIOIIUX XUMUICCKUX PEAKITUH

2.7

CpopMHUpOBAaHHOCT, ~ yMEHUH  IUTAHUPOBATh W BBINOJHATH
XUMUYECKUM DKCIIEPUMEHT (pa3jioKeHHE IEPOKCHIa BOJOpOAa B
MIPUCYTCTBUU KaTaIN3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIILHOTO WHIUKATOpa, BIUSHUE Pa3IMYHbIX
(hakTOpOB HAa CKOPOCTh XMMHYECKOW pPEaKIUH, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHbIC peakluM Ha cynb(]art-, kapOOHAT- U XJIOPUA-
AQHUOHBI, Ha KATHOH aMMOHUSI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4
o Temam «MeTamne» U « HemeTanss») B COOTBETCTBUU C MPABUIIAMH
TEXHUKH O€30MaCHOCTH TIpH OOpalleHMHd C BEHIECTBAMU U
nabopaTopHBIM  00OpYIOBaHMEM;  MPEACTaBISATh  PE3YJIbTATHI
XUMUYECKOTO  JKCIepuMeHTa B  ¢GopMe 3amuch  YpaBHEHUM
COOTBETCTBYIOIIUX peakuuid U (GpopMyIrpoBaTh BBHIBOJABI Ha OCHOBE
9TUX PE3YyJIbTAaTOB

2.8

2.9

3.1

CpopMHUpPOBAaHHOCT, yMEHHH COOJIOATh IIpaBUjia TOJIb30BAHUS
XUMHYECKON TMOCYJI0M M J1abopaTOpHBIM OOOPYIOBaHHEM, a TaKXKe
MIpaBWIIa OOPAIIECHUS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKITHSIMH
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

ChopmupoBaHHOCTE ~ YMEHHH  XapaKTepU30BaTh  XUMHUYECKHE
MIPOIIECCHI, JICYKAITUE B OCHOBE ITPOMBITINICHHOTO TTOJTYYEHUsI CEPHON
KHCIIOTHI, aMMHUaKa, a Takke CHOPMUPOBAHHOCTH MPEACTABIECHUIN 00
o0ImMUX HAy4YHBIX MPUHIUIAX W OKOJOTHYECKHX MpobdiieMax
XUMHUYECKOTO MPOU3BOICTBA

XuMmus U )KHU3Hb. PacuéTsl

ChopMHUpOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABIISIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XUMUU B TMO3HAHUU
SBJICHUA TIPUPOJLI, B (OPMHUPOBAHUM MBIIIICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHATHHONW TPaMOTHOCTH, HEOOXOAMMOH IS
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pelIeHUs TPAKTHYECKUX 3aJad M DKOJOTHMYECKH OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

ChopmupoBaHHOCTE  yYMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 MH()OPMAIUIO, MOMyYyaeMyl0 M3 Pa3sHBIX HMCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHHKAIMH, ceTh IHTepHET u npyrue)

CdopmupoBaHHOCTh YMEHUH COONIOIATh MpaBUia SKOJIOTMYECKU
11eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH NEATEILHOCTH B
LEesIX COXPaHEHHs] CBOETO 3/J0POBbSI M OKPY’KaIOLIEH MPUPOIHOM
Cpelbl

3.4

3.5

Oco3HaBaTh OIIACHOCTH BOSIIGI;'ICTBI/ISI Ha JKHMBBIC OpPraHu3MbI
OHpCI[GJ'IéHHBIX BCIICCTB, IIOHUMAsa CMBICI IIOKa3aTelid HHK,
IOSACHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHHUA U ITPEAOTBPALICHUSA UX
BpCIHOI'O BOB,I[GIZCTBHH Ha OpraHus3M 4€JIOBCKa

ChopmMupoBaHHOCTH ~ yMEHHMH  MPOBOJUTH  BBIYUCICHUA  C
WCIIOIb30BAaHUEM TIOHSITUSI «MAacCOBasi JI0JIsi BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIIEHUI Ta30B MPH XUMHUYECKHX pPEaKIMIX, MacChl
BEIIECTBA WM 00BEMA ra30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM o0bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
TEIUIOBOTO A (eKTa peakui Ha OCHOBE 3aKOHOB COXPaHEHUSI MACChl
BEILIECTB, MIPEBPAIICHUS U COXPAHEHUS YHEPTUU

IMPOBEPSAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii JJIEMEHT COACPKAHUSA
Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipeamer opranmveckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOEHUs OPTraHUYECKHUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUSI

1.2

CrtpykTypHble (OpMYJIBl OpraHM4eckux BellecTB. ['omonorus, u3zomepus.
XuUMHUECKasi CBSI3b B OPraHUYECKHX COEJUHEHUSAX — OJMHAPHBIE U KpaTHbIE
cBs3u. [IpencraBinenue o KiaccuUKAIMA OPraHUIECKUX BEIIECTB

1.3

2.1

2.2

Homenknarypa opraHMueckux COeAMHEHUH (cucTeMaTH4ecKasi) M TpUBHUaJIbHbIE
Ha3BaHMsI BAKHEHIINX NPEICTABUTENIEH KIACCOB OPraHMYECKUX BEIIECTB

YTri1eBo10pOBI

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psa. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE U XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMelICHHUs W TOpPEHUs), HaXOXKJIEHUWE B MPUPOAE, MOIyYeHHE U
IIPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUMN psii. DTUJIIEH U MPONUIEH —
MPOCTEUINNE MPEICTABUTEIN aJKCHOB: (U3MYECKHE W XHMUUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, THApPATALNU, OKHUCICHUS U
MTOJTMMEPU3AITNH ), TIOTYUYCHNUE U TPUMEHEHNE

2.3

Ankanuensl: Oyrtaawes-1,3 w merunOyranuen-1,3: cTpoeHue, BaKHEWIINE
XUMHYECKHE CBOMCTBA (peakiius monumepusaiui). [lonydeHrne CHHTETHIeCKOTOo
Kay4dyKa U PE3UHbI
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2.5

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUNA Psijl. ALICTUIICH —
IPOCTEHIIMHA IPEICTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHE, (PU3HYECKHE U
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHHUSA,  TaJIOTE€HUPOBAHUSA,
T'MJIpaTaliy, TOPEHUs ), HOJTy4YEeHUE U IPUMEHEHHE

Apenbl. benzon: cocrtaB, cTpoeHHe, (QU3MUECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuy TrajoreHUpOBAaHUS WU HUTPOBAHMS), IOIYYEHHE U IPUMEHEHHUE.
Tomnyon: cocraB, cTtpoeHue, pusnueckue U XMMHUYECKHE CBOMCTBA (peakLuu
raJIOTEHUPOBAHNSA M HUTPOBAHUS), NOJyUYEHUE U NpUMEHEHHE. TOKCHMYHOCTh
apeHOB. I'eHeTnyeckas CBsI3b MEXKIY YIVIEBOAOPOJAMH, IIPUHAICKAIMMHU K
pa3JIMYHBIM KJlaccam

2.6

IIpuponHble HMCTOYHUKM yrieBoLopoAoB. IlpuponHslii Ta3 U IOIyTHBIE
HedTsabIe Ta3bl. HedTh 1 €€ npoucxoxaeHue. CrocoOwl nmepepaboTku HeTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKHUI, KaTaJIuTHYeCKUil), nmuposns. [IpoaykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBIIIIICHHOCTH U B ObITY. KamMeHHbII
YIoJib U MPOJYKTHI €r0 nepepadoTKu

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHUs

3.1

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON W DITAHOI: CTPOCHHE,
(dbU3MYecCKue W XMMHUYECKHE CBOMCTBA (PEaklMM C AKTHBHBIMH MeETaJlIaMH,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMEHEeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eiCTBME METAaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb M TJIMIICPUH: CTPOCHUE, (HU3HUIECKUE
U XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO IICJIOYHBIMH METAJJIAMU,
KauyeCTBCHHAs peaklMs Ha MHOTOATOMHBIC CHUPTHI). JleicTBHE HAa OpraHu3M
yenoBeka. [[puMeHeHue rMnepruHa U 3TUIICHIIIMKOJIA

3.2
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34

3.5

3.6

@deHoJI:  CTPOCHHE MOJIEKYJIbI, (HU3UYecKrue W XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue dpeHona

AJ'IL,Z[GFI/II[BI N KCTOHBEI. cDOpM&J'IB,I[GFHI[, aneTajabACrua: CTpOCHHUC, (I)PBPI‘IGCKI/IG
U XUMHYCCKHE CBOMCTBa (peaKuI/m OKHCJICHHMSA HW  BOCCTAaHOBJICHUA,
Kau4CCTBCHHLIC peaKI_[I/II/I), MOJIYYCHHEC U IPUMCHCHUEC

O/HOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KUCIOThL. MypaBbHHAsA U yKCYyCHas
KHCIIOTBI: CTpOEHUue, (pu3nuecKue U XUMHUYECKHe CBOICTBa (CBOICTBa, o0Imue
JUI Kjlacca KHCJIOT, peakuus 3TepudHKaluu), MOJyYyeHHEe M HpPHUMEHEHHE.
CreapuHOBas U OJIEMHOBAsl KMCIOTHI KaK IPEICTaBUTENN BBICIINX KAPOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOMOILee JIeiicTBHE

CroxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas posb
KHUPOB

VYrneBoabl: cocTaB, KjlacCU(PUKALUSA yIIeBOI0B (MOHO-, JU- M MOJUCAXaPUIbI).
I'moko3a — mpocTedmmii MOHOCaXapHu: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢busznueckne M XUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBHE C TUAPOKCHUAOM
meau(Il), okuciaeHne aMmuauHbIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAX0XKJIEHUE B IPUPOJIE, IPUMEHEHHE,
6uosiornyeckas posib. PorocunTe3. PpyKTo3a Kak U30Mep IIoK03bl. Kpaxman
U 1eJUTI0JI03a KaK MpUpoHble moauMepbl. CTpoeHHe Kpaxmalia U LEUTI0I03bI.
dusndyeckue U XUMHUYECKHE CBOMCTBA Kpaxmana (THApOJIM3, KaueCTBEHHas
pEeaKIus C HOJIOM)

A3oTcoieprkale OpraHn4eckie CoeIMHEeHNs

4.1

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHuueckue coeauHeHus. dusznueckue u
XMMHUYECKHE CBOMCTBa aMMHOKHUCIOT (Ha mpuMepe riuuuHa). buonornyeckoe
3Ha4YE€HHE AMMHOKHUCIOT. [lenTuasl




4.2

benku kak mpUpPOAHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAS U TPETHUYHas CTPYKTypa OeakoB. XMMHUYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ACHATYpalKs, KAYeCTBCHHbIC PEaKIIMU Ha OCJIKH

BbIcOKOMOEKYJIIIpHBIE COSMHEHMS

5.1

5.2

OCHOBHBIE TIOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTEMeHb MOJUMEpU3AlMH,  CPEeIHss
MoJIeKyJisipHast Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI — NOTUMEPU3ALIHS U MTOJIMKOHICHCALIUS

9KCH€pI/IMCHTaJ'II)HI)Ie MCTOAbI HM3YYCHHsA BCHICCTB HU HUX HpCBpaH.[CHHfIZ
O3HAKOMJICHHUE C 06pa3uaM1/1 ONpupoAHbIX MW HCKYCCTBCHHBIX BOJIOKOH,
I1aCTMacC, Kay4yKoOB. HOJ'Iy‘ICHI/IC CUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KUIIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUS

1

1.1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMu4eckuit aeMeHT. AToM. SIapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTUYecKue ypoBHH, TOAYPOBHUA. ATOMHBIC OPOUTAIIH, §-, P-, d-DIIEMEHTHI.
OcoOeHHOCTH pacnpeeNieHus JIEKTPOHOB MO OPOUTAISM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOAOB. DIIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

1.2

1.3

[Iepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX JJIEMEHTOB
J.1. Menneneesa. CBsA3b IepuoIn4ecKoro 3akoHa u Ilepnonnueckoil cucreMsl
XUMHYECKHX 31eMeHTOB J[.M1. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEILECTB IO IpylnaM M Iepuo/aM.
3HaueHUE NMEPUOINYECKOr0 3aKOHA B Pa3BUTUU HAYKH

Crpoenne BemecTBa. XHMHUYECKas CBSI3b. BuIbl XHMHYECKOW CBS3H
(KoBaJIeHTHasi HEMOJSIpHAs M TOJSpHAas, WOHHAs, MeTajuinyeckas). VoHBI:
KaTHOHbl M aHHUOHBI. MexaHM3Mbl OOpa30BaHUS KOBAJEHTHON XHMHYECKOil
cBs3M (OOMEHHBIN U JOHOPHO-aKIEenTOpHbIN). BogoponHas cBs3b

1.4

BaneHTHOCTB. DNIeKTpOOTpUIIATETFHOCT. CTENEeHb OKUCICHUS

1.5

1.6

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH ITOCTOSHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA
BEUIECTB OT THUIIA KPUCTAIUIMYECKOM pewmeéTku. [loHsATHE O aucnepcHbIX
cucremax. VIcTHHHBIE U KOJUIOMHBIE pacTBOpbl. MaccoBasi J10Jsl BEIECTBA B
pacTtBope

Knaccugukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOpPraHMYECKUX BEIECTB

1.7

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKON U OPraHMYECKON XMMHMH. 3aKOH COXPaHEHUSI MacChl BEILIECTB,
3aKOH COXPAaHEHUS U NPEBPALLIECHUS SHEPTUH IIPU XUMUYECKHUX PEAKIIUAX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

OOpatumble peakuuu. XuMHueckoe paBHoBecue. DaKTOphI, BIMAIOINIME Ha
COCTOSIHME XUMHUYECKOro paBHoBecHs. [Ipunuun Jle I[Ilarense
OnextponuTrdeckas auccormanus. CunbHbIe U ciaadbie AnekTponuThl. Cpena

BOJIHBIX PACTBOPOB BEIECTB: KHUCNAs, HEHTpanbHas, IIenoyHas. Peakium
HOHHOTO 0OMeHa

OKHCITUTETFHO-BOCCTAHOBUTEIBHEIC pCaKknuun




Heoprannueckas xumus

2.1

22

Hewmerannsi. [lonoxenue HemeramioB B [lepuoanueckoii cuctreMe XMMUYECKUX
anemenToB J[.M. MenneneeBa u 0COOCHHOCTH CTPOCHHUSI aTOMOB. DU3HYECKUE
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha HpUMEpe KUCIOpoja,
cepsl, hochopa u yriiepoaa)

XHWMHYECKHUE CBOMCTBA BaKHEHINIMX HEMETAUIOB (TaJOTeHOB, CEpHI, a30Ta,
docdopa, yriaepoma W KpEeMHHUS) U HUX  COCIAUHECHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAIIMX KHUCIOT, BOJOPOJIHBIX coenuHeHui). I[IpuMenenwue
BaXHEHIITNX HEMETAJUIOB M MX COCAMHECHHUN

23

24

2.5

3.1

3.2

33

Meramnsl. [lonoxxenne meraiioB B Ilepuonnueckoi cuUCTEME XUMHUYECKHX
anemenToB /.M. Menneneea. OCOOCHHOCTH CTPOCHUS SJICKTPOHHBIX 000JI0UYEK
aTomMoB MeTaiuioB. O0mue ¢puszndeckue cBoiicTBa MeTayuioB. CIIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUH Psil HANIPSXKEHU METaJJIOB

XHWMHYECKHUE CBOMCTBA BAXKHEWININX METAJIOB (HATPUH, KWW, KaJbIUH,
MarHuii, alfOMHHHAN, ITUHK, XPOM, JKEJIe30, Mellb) U UX coenuHeHui. OOmme
CIIoCcOObI MOJyYeHHsI METAILIOB. [[puMeHEHHE METAIIIOB B OBITY U TEXHHUKE

I'enernueckas cBsI3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAIJIC)KAIIUX K pa3JINIHbIM
KJj1accaM

XUMHS U )KU3Hb

Poip xuMmuu B oOecrneyeHHH SKOHOFHHCCKOﬁ, 3HepFeTquCKOﬁ n HPIILI@BOIZ
6G3OHaCHOCTI/I, Pa3BUTHU MCAWULIUHBI. IlousTue o HAay4YHBIX MCTOAAaX IMMO3HAHHWA
BCIICCTB U XUMHUYCCKUX peaKI_[I/Ifl

[IpencraBienust 00 00X HAYYHBIX TPUHILUIAX TPOMBIIUIEHHOTO MOTy4YeHUs
BOKHEMIIMX BEMIECTB. YEIOBEK B MUPE BEIIECTB M MATEPHUATIOB: BaKHEUIINE
CTPOUTEIIbHBIE MAaTepuajbl, KOHCTPYKIIMOHHbIE MaTEpHUaJIbl, KPACKH, CTEKIIO,
KepamMuKa, MaTepUalibl I JIEKTPOHUKH, HAHOMATEPHAJbl, OPraHUYECKUE U
MUHEpAIbHBIC yI00pEHUS

XuMUs U 310pOBbE YEJIOBEKA: IpPaBUJIA MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia O€30MacHOTO0 HCIOJIB30BAHMS TPEMapaToOB OBITOBOM
XUMUH B TTIOBCEIHEBHOM JKU3HU
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