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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1o XMMHuM Ha ypOBHE CpeHEro oo1iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuuny,
TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS (eaepalibHOW 00pa3oBaTEIHLHOM MPOTPaMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepasbHOM ToCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuétom Konuenuuu npenojgaBanusi yaeOHOro mpeaMera
«Xumus» B o0Opa3oBaTeNbHBIX oOpraHmsauusx Poccuiickoit ®exepanuu, peagu3yoOIMX
OCHOBHBIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEeHHH «CTpaTerun pa3BUTHUS
Bocniutanusg B Poccuiickoii @Penepanuu Ha nepuonx a0 2025 roxma» (PacmopspkeHue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOAOB K pa3paboTKe MporpaMmbl 1O XUMHH, K OIpEIeNIeHUI0 o0Iei
CTpaTeruu 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHUS OOydaIOLIUXCs CPEeICTBAMU yuyeOHOro mpeaMera
«Xumus» a1 10-11 xmaccoB Ha 6a30BOM ypPOBHE COCTABMJIM KOHLIENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH Ii€JIel, COAep)KaHus, pe3yibTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

XuMmuyeckoe o00pa3oBaHUE, IIOJy4yaeMO€  BBITYCKHHKaMU  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 HMX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIONIMM ITallOM peaju3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIECHHOCTEH, MPHUCYIIUX LEJIOCTHOM CHUCTeME XHUMHYECKOro oOpa3oBaHus. OTH II€HHOCTHU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHHSI U OOLIEH KyJIbTYpbl
YeJIOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
npUpoJIHOM cpene. Peanusyercs XxuMuyeckoe o0pa3oBaHue 00y4arOUIMXCs HAa YPOBHE CPEIHETO
o01iero oOpa3oBaHMs CPEACTBAMHU y4eOHOTo mpeamera «XUMHs», COAepXKaHUe M MOCTPOCHUE
KOTOPOTO ONPEJENIEHbl B IMpOrpaMMme IO XHMUU C YYETOM CHEUMPHUKH HAyKH XUMHUH, €€
3HA4YeHHUs B MO3HAHUM MPUPOJIBI U B MAaTEPHAILHOM KHU3HHU OOILECTBA, a TAKXkKe C YU4ETOM O0IIUX
Hesnel M NPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CPETHEro OOIIEero
obpa3oBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO0 POJib B COBPEMEHHOM
[IUBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJbTypbl. OHa BHOCHUT CBOMl BKIaja B
(hopMHpOBaHHE PALIMOHAIBHOIO HAYYHOI'O MBILIUICHUS, B CO3/IaHUE 1IEIOCTHOTO MPECTABICHUS
00 OKpyXaroIllleM MUpe KaKk O €IMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BELECTB, UX CBOUCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMoneWCTBYsT € JApPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHhEMJIEMOIl YacTbI0 MUPOBOM KyJIbTYypbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOI'MH HaIpaBlieHa Ha pEeLIeHHE INI00albHBIX MPOOJIeM YCTONUMBOrO pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPrEeTUYECKOM, MHUIIEBON, HIKOJIOTHYECKOM O€30MacHOCTH W
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOmIMMH LEISIMH M TIPHUHIWIAMH CpEIHEro oO0Imero oOpa3oBaHUs
conepxanue npeamera «Xumusi» (10—11 kiaccsl, 6a30BbIif YpOBEHb H3Y4€HUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJATOTOBKY OOYyYalOMIMXCs, HEOOXOAMMYIO UM ISt
BBIpAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIUYMA,
NPOIOJDKEHUSI 00Pa30BaHUs B PA3IMYHBIX 00IACTSAX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBnsromiuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBJIIFOTCS] OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUHN 10 HEOPTaHUYECKOM XUMHHU (C BKIIOUEHUEM
3HAaHUW U3 OOILIEH XMMHMM) U OpraHndeckol XuMuu. POpMUPOBAHKE TAHHOW CHCTEMbI 3HAHUMN
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OpyU M3YYEHHUHU TMpeaMeTa OOecleyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOToo0pasus
BEIIECTB Ha OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpykrypa conepxaHus KypcoB — «Oprannyeckas xumus» U «OO011as 1 HeopraHuyecKas
XUMUs» chopMHpOBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJX0Aa K M3yUEHHUIO
yueOHOro Martepuasa M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeeNIEHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMHU BeIecTBa
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUYECKOM TEOPUH CTPOCHMS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M BJEKTPOHHBIX MPEJICTaBICHUA O CTPOECHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEILECTBAaX HAlOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHMueckoil XMMUU MOIy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS IEpBOHAYAIbHBIC
MIPE/ICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEAKIINH.

[Ton HOBBIM yIVIOM 3peHus B npeamere «XHUMHsA» 0a30BOTO YpOBHS paccMaTpHUBaeTCs
U3yYeHHbII Ha YpPOBHE OCHOBHOTO o0OIIEro o00pa3oBaHMs TEOPETHUECKUIl MaTepuan u
(bakToNOrMuecKue CBEJEHUS O BEIECTBAX U XMMHYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XUMHUsD» O00y4arOIIUMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE NEPUOJUYECKOTO 3aKOHA C OONIETEOPETUYECKUX M METOA0JOIMUECKHUX MO3HUIIHM,
riry0xe MOHATh HCTOPUYECKOe H3MEHEeHHe (PYHKIMHM 3TOro 3akoHa — OT o0oOmiaromen 1o
OOBSACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O Ba)KHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOEHUH, CBONCTBAX U
IPUMEHEHNH, a TaKXKe 0 XUMUYECKUX PEAKIHIX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSAX IMPOTEKaHUS
nononHsercas B Kypcax 10 um 11 kimaccoB a2neMeHTaMM  COIEp)KaHUs, MMEHOIIHUMU
KyJbTYPOJIOTMUECKMH M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBSA3M XMMHHU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poib B IO3HABaTEIbHOM U
NPAKTUYECKON JAESITEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBa)XKEHUS K IpoIEeccy
TBOpPYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO ¥ NPUMEHSTh €€ JUIsl TIONOJHEHUsl 3HAHUHM, pelIeHus
MHTEJIJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIEeIOBATENIbCKUX 3ajad. B 1einoM conepkanue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS M3yYEHHsI OPUEHTUPOBAHO Ha (OpMUPOBAHUE Y
00yYaromuxcss MUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAaHUS (PUIOCOPCKUX HIEH, TaKMX Kak:
MaTepHajibHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHWYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOIHBIX SIBJICHHUH IMyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETUUECKUMH HPEANOChUIKaAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH IKOJOTHUECKUX MpoOJIeM, a Takxke MpolieM cOepexeHus
9HEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHHsI HOBBIX TEXHOJIOIMH U MaTEPUAJIOB.

B nmane pemeHuss 3amad BOCHUTAHMS, Pa3BUTHS W COLUAIM3ALMU  OOy4arOLUXCS
IPUHATHIE MPOTrpaMMON IO XUMHUHM IOAXOABl K OINPEACICHUIO0 COIEPKAaHUS W IOCTPOEHUs
npeaMeTa TpeayCcMaTpuBaoT (OpMUPOBAaHNE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHN, MMEIOIINX
6a30Boe 3HaUEHHE JUIs pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEUICHUs IPoOeM, OoKMcKa, aHaJIn3a U
0o0paboTkn wH(DOpMAIMK, HEOOXOOUMBIX JJsI MPHOOPETEHUS ONbITA NPAKTUYECKOH U
HCCJIEI0BATEIBCKOM NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUU XUMHHU.

B npakTtuke npenosaBaHus XMMHUHM KaK Ha YpOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, IMpPU  OMNPEAETICHUU  COJAEp)KaTeNbHOU
XapaKTepUCTUKU LieJiell M3y4yeHHsl IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYUMOCTU
TPaJULMOHHO TNpu3Haércs (HOpPMUPOBAHME OCHOB XHMHUYECKOM HayKM Kak o00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IMPAKTUYECKOW MEeATEJIbHOCTH YEJIOBEKa M KaK OJHOIO u3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOOMYECKOW TOYKM 3pEHUs TaKOM IOAXOL K
OIIpE/ICNICHUIO LeJIel N3YUEeHHUs [IPEIMETA SIBISETCS BIIOJIHE OIIPABIAHHBIM.
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CornacHo N1aHHOW TOYKE 3pPEHMS TJIABHBIMU LEJSAMU H3y4YeHHs NpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBISIFOTCS:

* (QopMHpOBaHHE CHUCTEMbl XHUMMYECKHMX 3HAaHMA Kak BaKHEHIIEH COCTaBISIONIECH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KITFOUEBBIC TOHSTHSI,
(dyHIaMeHTalbHbIE 3aKOHBI U TEOPHUH XUMHH, OCBOEHHME SI3bIKa HAyKH, YCBOEHHUE H
MOHUMAHHE CYIIHOCTH JIOCTYIHBIX OOOOIIEHW MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJIEHUE C UCTOPHUEN MX Pa3BUTHUS U CTAHOBJICHUS;

* (QopMHpOBaHWE W pa3BUTHE IMPEICTABICHUH O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XMMHUYECKHX PEAKIMHA, HEOOXOAUMBIX Ul MPUOOpPETeHHUs YMEHHH OpHUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBICHUI, IMEIOIINX MECTO B MIPUPOJIE, B IPAKTUICCKOHN H
MIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIIOCOOOB NESATEIFHOCTH, CBS3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHUEM XUMHMYECKOTO JKCIHEPUMEHTa, COOJIIOJJCHUEM NpaBWil 0€30MacHOro
oOparieHus ¢ BEIIECTBAMH.

Hapsany ¢ atuMm, comepkarenbHasi XapakTepUCTHUKa Lesel U 3a/1a4 U3Y4YEeHUs NpeaMera B
IporpaMMe 1Mo XMMHUHU yTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHU C HOBBIMHU ITPHOPUTETAMU
B cuUcTeMe cpenHero oOmiero oOpa3zoBaHusa. CerogHs B IpPENojaBaHUU XMMUU B OoJbIIeH
CTETIEHU OTHAETCA TPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJCpXaHWus OOy4YCeHHS,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTeIbHON  OpraHu3alui,
BIIAJICIONIETO HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSAMHU aKTHUBHOT'O MOJYYEHUS 3HAHUM U NPUMEHEHUS UX B pEaIbHOW KM3HM Ul PELICHUS
NPaKTUYECKHUX 3a/1a4.

B cBf3u C¢ 3TUM npH U3ydYeHUM IMpeaMmeTra «XHUMHUS» JIOMUHHMpYIOLEe 3HayeHHE
nproOpETAIOT TaKKe IeNU U 33]a9H, KaK:

ajantanus  oOyyaromMXcsli K  YCIOBMSM  JUHAMHUYHO  pa3BHUBAIOLIETOCS  MUDA,
(hopMHpOBaHHE WHTEIUICKTYAIBHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATHIO TPAMOTHBIX pELIEHHH B KOHKPETHBIX
KU3HCHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

¢dopmupoBaHue y OOyYarOIIMXCs KIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIHIN),
UMEIOINX YHUBEPCATbHOE 3HAYCHHE JIJISI PA3INYHBIX BUIOB JIEATEILHOCTH: PEIICHHUS MpooeMm,
IIOMCKa, aHamu3a U o00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX JJs HPUOOPETEHHs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B MO3HAHWU XMMHH, & TAaKXKe JUIS OLIEHKHU C
HO3ULIUHI HKOJIOTMUECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpTaHM3M YeJIOBEeKa U MPUPOIHYIO CpPey;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITEbHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHHA B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH, MCIIOJIB30BATh COBPEMEHHbIE HH(OPMAIIMOHHEIE
TEXHOJIOTHH JUTSI TIOMCKA M aHAIN3a Y9eOHOH M HayYHO-TIOMYJIIPHON HH(OpMAITH XUMHYECKOTO
COZICPIKAHHUS;

(hopMHUpOBaHKE U PA3BUTHE y O0YYAIOIIUXCS ACCOIUATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HaOJI0JaTeIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEGHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHUH U TIPOBEJICHHH XUMHUYECKOTO SKCIIEPHMEHTA,

BOCIIUTAaHHE Yy OOydarommxcsi yOeXIEHHOCTH B TYMaHHCTHYECKOH HaIpaBICHHOCTH
XUMHW, €€ BAXHOW pOMM B  PEHICHWH TIIOOATbHBIX  TMPOOJIEM  PalOHAIBHOTO
IPUPOJIOTIONB30BAHMS, TOMOJIHEHHS YHEPreTHYECKUX PECYpCOB M COXPAaHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHWS K TPUPOAEC H CBOEMY
3JI0POBBIO, @ TAK)KE MPHOOPETEHHUS OIBITA MCIOIB30BaHMS TIOIYUYCHHBIX 3HAHUH JUI TPUHSTUS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMUYECKIMH SIBJICHUSMHU.

B yueOHoM 1utanHe cpermHero oOriero o0pa3oBaHUs MpeaMeT «XUMUs» 0a30BOr0 ypOBHS
BXOJHMT B COCTaB MPeIMETHOI 00macTu « EcTecTBeHHO-HAYYHBIE TPEIMETHI.
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OO1miee 4ncino 4acoB, OTBEACHHBIX Ul M3YYCHHS XUMHH, Ha 0a30BOM YpOBHE CpPEIHErO
obmero oopazoBanus, coctariseT 102 gacos: B 10 kimacce — 34 yaca + 34 gaca, B 11 kmacce — 34
yaca (1 gac B Henemo).

COJAEP) KAHUE OBYUEHUSI

10 KJIACC
OPTAHNYECKASA XUMMUSA

Teoperuyeckne 0CHOBbI OPraHU4YeCKOM XUMMHU

[Ipenmer opraHnueckoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUECHUE B MOITYYCHHUH
HOBBIX BEIIECTB U MaTepHAIOB. TeopHs CTpOEHNsI OpraHudecKuX coeaquHennii A. M. bytneposa,
e€ ocHOBHbIe NOJOXKeHUs. CTpyKTypHble (HOpMyIBl OpPraHMYECKUX BelecTB. [ omonorus,
n3oMepusi. XMMUYecKas CBS3b B OPraHUUECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o0  KiaccupUKaMKM  OpraHudeckux  BemiectB.  HomeHknarypa
OpraHMYECKHUX COEIMHEHUIl (cucreMaruyeckas) U TpPHUBHAJIbHbIE Ha3BaHUS BaKHEHIINX
IIPEJCTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMEeHTaJIbHbIE METO/Ibl M3YYEeHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIEeCTB M MaTepHajaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaONIOJICHHE M ONHCAaHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPraHUYECKHX BEILECTB MPH HarpeBaHuH (IJIaBleHue, 0OyTiIMBaHNUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psia. MeraH m 3TaH — mpocreiiue
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuu 3aMelleHus u
TOpEHUs), HaXO0XKJICHUE B IPUPOJIE, TOIyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI pAll. DTHIIEH U MPONMIEH — MPOCTEHIINe
IpEeACTaBUTENIN AJKEHOB: (U3UUYECKUE M XUMHUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMUSA,
raJIoreHUPOBAHUS, THJIpaTalluK, OKUCIICHUS U MOJIMMEPHU3ALINN ), TOTYyYeHHE U IPUMEHEHUE.

Ankanuensl: OytagaueH-1,3 u metunOytanuen-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakus noaumepusanun). [loayyeHrne CMHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKMH psia. AUETHIeH —
IPOCTEHIINI NPeACTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, GU3NUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALINN, TOPEHUS), T0JTyYeHUE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
raJJoOreHUPOBAaHUS M HUTPOBAHUSA), IMOJyde€HHE M TNpUMEHEeHHe. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceoucmea (peakyuu 2aio02eHupoO8anus U HUmpo68aHus), noayderue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIJIEBOJOPOJAMH,
IIPUHAAJICKALTUMH K Pa3JIMYHBIM KJ1accaMm.

[IpupoHble NCTOYHUKM YIJIEBOIOPOJOB. IIpupoaHblil ra3 u momyTHele He(TsAHBIE ra3bl.
Hedpte u e& mpoucxoxaenue. CnocoObl mnepepaOOTKM HEPTH: NEPEroHKa, KPEKUHT
(TepMuuecKuii, KaTanuTHueckuil), muponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yToJIb ¥ MPOYKTHI €r0 IMepepadoTKy.

OKCIEpUMEHTAJIBHBIE METOJbl M3YYECHMs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3mamMu IIacTMacc, KaydyKoB U pe3uHbl, KoJutekunn «HedTs» 1 «Yromby, MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE MNPAKTUYECKONH pPabOThI:
IIOJIyYEHHUE 3TUJICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHbie 3agaun.

Bblunciienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMWYECTBA
UCXOJIHOTO BEIECTBA WM IPOAYKTAa PEaKIMHU 0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXO/IHBIX BEUIECTB WU IPOAYKTOB PEAKIIUH).
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Kucnopoacoaepxaniue oprannyeckue coeAHHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peaklMu ¢ aKTUBHBIMU MeETaJUlaMH, TaJOreHOBOJOPOJaMHU, TOPEHHE),
npuMeHeHue. BogopoiHblie cBS3U MEKIy MOJIEKyJaMu cupToB. JleiicTBre MeTaHoa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoOroatoMHble CIUPTHL. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHE, (u3Mueckue Hu
XMMUYECKHE CBOMCTBA (B3auMO/IeCTBUE CO MIETOYHBIMH METAJIJIaMU, Ka4eCTBEHHAsl peaKIis Ha
MHOTOaTOMHbIE crnupThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue riunepuHa u
STWJIECHIJIUKOJIS.

@DeHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue H XHUMHUYECKue CBoiicTBa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaeruabpl U kemowusl. DopManbAeruj, aueTaIbIETH]: CTpOeHUe, (QU3UYEecKHe Hu
XMMHUYECKHE CBOMCTBa (pEeaklUMU OKHMCICHHS W BOCCTAHOBJICHMS, KayeCTBEHHBIE DPEaKIIMH),
MOJIy4E€HHE U TIPUMEHEHHUE.

OnHOOCHOBHBIE MpesebHble KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpoeHHe, pU3NUEeCKHe U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakius
TepupUKalMM), TOJydeHHe M mnpuMeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICHINX KapOOHOBBIX KHCJIOT. Mbljla KaK COJNM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE IEUCTBHE.

CrnoxxHble 3pUpbl KaKk MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupos. buonoruueckas poiib XKUpPOB.

VYrneBonpl: cocTas, Kiaccudukaiys yriieBooB (MOHO-, AU- U mojucaxapubl). [mroko3a —
HOPOCTEHIINNA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJIbl, (PU3MUECKUE U XUMHUYECKHE
cBoiictBa (B3aumoneictBue c¢ ruapokcuaoM Meau(ll), oxucineHme amMmmuadyHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIJIOKO3bl), HAaXOXKAECHWE B MPUPOJE,
npuMeHeHune, ononaorunyeckas posb. DotocuHTe3. PpyKTO3a KAaK M30MEP TITFOKO3HI.

Kpaxman u nemironosa kak npupoasbsie noauMmepsl. CTpoeHne Kpaxmasa U LEeJUTFOJIO3bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs PeaKusi C HOJ0M).

OKCIIEpUMEHTAJIBHBIE METOAbl W3Y4YEHMsI BEIIECTB M MX MPEBPALLCHUI: IPOBEICHUE,
HAOJIOJIEHUE U OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIHMPTOB, KayeCTBEHHbBIE
peaKkIMyd OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHona okcugoM wmenu(ll)), mMHOroaTroMHBIX
cnupToB (B3auMoaelcTBue MuuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunoB (okucieHue
aMMHUa4YHbIM pacTBopoM okcuga cepedpa(l) u ruapoxcuaom wMemu(Il), B3ammoneiicTBue
Kpaxmajga C HWOJOM), TPOBEACHHE MPAKTUYECKOW padOTHI: CBOWMCTBAa pPAacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3amaumn.

Bolunicnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIWYEeCTBa
UCXOJHOTO BEIIECTBA WM MPOAYKTAa pEeaklMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozepiKaliie OpraHn4eckie CoeMHEHNUS.

AMUHOKUCIOTBI Kak amQOTepHble OpraHudyecKkue coeauHeHus. Dusznueckue
XMMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IMLuHA). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTuab.

benku kak nmpupoaHble BBICOKOMOJIEKYJISpHBbIE coenuHeHus. [lepBuuHasi, BTopuyHas H
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBa OENKOB: THUIAPOIM3, ICHATYpAalUs,
KauyeCTBEHHbIE PEAKIIMU HA OEIIKH.

DKcrepuMEHTAIbHbIE METOJIbI U3YYEHHUs BEIIECTB M WX MpEeBpalleHH: HAOMIOJEeHUE U
ONMCaHHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalys OCIKOB IpPH HArpeBaHHWU, LIBETHBIC
peakiuu OeIKOB.



BbicokomosiekyIsipHbIe cOeIHHEHHA

OcCHOBHbBIE TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEIHAs MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE€3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJMMEPU3AIIHs U MOJUKOHCHCAIIHSL.

OKCEpUMEHTAJIBHBIE METO/Ibl M3YYEHMsI BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexXnpeaMeTHbIE CBS3H.

Peanu3anus MexXnpeIMETHBIX CBA3EH NMPU U3y4eHUM opraHndeckod xumuu B 10 kimacce
OCYILIECTBIISIETCSI Yepe3 HUCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAY4YHBIX MOHSATHHA, Tak MU
TIOHSTHM, SBISIOIUXCS CUCTEMHBIMU I OT/I€IbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTecTBEeHHO-HAYYHbIE TOHATHS: SIBICHHE, HAy4yHbIH (DaKkT, TUIOTE3a, 3aKOH,
TEeOopusl, aHaliu3, CHUHTE3, KiIaccupukauus, TI[EePUOJUYHOCTh, HAOIIOJIEHUE, U3MEpEeHHeE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®dusuka: MaTepusi, JHEPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUs.

Buonorus: kinerka, opranusM, Ouocdepa, oOMeH BEIECTB B OpraHusme, (poTocuHTe3,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (OEIKU, YTIeBObL, KHUPHI, (PEepMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPO/JIbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorys: MUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHMSI, MOIOILIUE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0OCHOBbI XMMHH

XuMHueckuil snemMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHas 000JIOUKA.
DHEpPreTUYEeCKrue ypOBHU, MMOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- smeMenTsl. OCOOEHHOCTH
pacripe/ie/IeHus] IEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs KOH(QUTYpALUs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuogmueckas cucremMa xXuMudeckux daemeHToB . H.
MenpeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M Ilepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemeHToB . 1. MenzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUSI CBOMCTB XUMHUYECKUX JIIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 rpymnnam 1 nepuogam. 3JHaueHue NepruoIuYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBs3b. BuAbl XUMHYECKOM CBsI3U (KOBaJEHTHAas
HEMOJsIpHAsl W TOJSpHas, MOHHAs, MeTajuindyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DNeKTpooTpruLaTeabHOCTh. CTeneHb OKuciieHus. IOHbI: KaTUOHBI U AaHUOHBI.

BemiecTBa MOJEKYJIIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEHIETKU.

[lonsaTue o gucnepcHbIx cucremax. MIcTUHHBIE U KOJTOMAHBIE pacTBOpbl. MaccoBas A0
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranmuyeckux coeAuHeHuil. HomeHkiatypa HeOpraHUYecKuX
BEILECTB. ['€éHeTHyeckas CBs3b HEOPraHWYECKUX BEIECTB, IPUHAMICKANMX K PA3IUYHBIM
KJIaCCaM.



Xumnueckas peakuus. Kiaccupukamuss XUMHYECKHX peakiuil B HEOPraHUYeCKOW u
OpraHMYECKON XMMHUU. 3aKOH COXpPAaHEHHUS! MacChl BEIIECTB, 3aKOH COXPaHEHUsS U MpeBpalleHus
SHEPrUM NPU XUMHUUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3NIUYHBIX (akTopoB. OOpaTHMble pPEaKIHH.
Xumunyeckoe paBHOBecHe. PakKTOpbI, BIUSAIOIIME HA COCTOSIHUE XHUMHUYECKOIO PABHOBECHS.
[Tpunnun Jle HlaTense.

Onextponutuyeckas aucconuanus. CunpHble M cinabble 37eKTpoauTsl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAs, IIETOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCrepuMEHTAIbHbIE METO/bl M3yU€HHUs BEIIECTB U UX IPEBpalllEeHUil: JeMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB J[. V. MenneneeBay, u3yueHue
MoOJeNell KPUCTAJUIMUECKUX pEIIETOK, HaOMI0JeHHe U ONHMCAaHWE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3ziIoXKEeHHE MEPOKCHAa BOAOPOJAa B IMPHUCYTCTBUM KaTallu3aTopa,
ONpEJIETICHUE CPEbl PACTBOPOB BEILECTB C NMOMOIIBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO OOMeHa), MpOBEJIEHHE MPAKTUYECKOH paboThl «BiusHue pa3znuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOW PEAKIINI.

Pacuérnbie 3anaun.

Pacuétbl o ypaBHEHUSAM XUMHYECKHUX PEAKIIH, B TOM YHCJIE TEPMOXUMHUYECKHE PacUEThI,
pacuéThl ¢ UCIOJIB30BAHUEM TIOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckasi Xumusi

Hemeramnel. Ilonoxenue HemerauioB B llepuoanueckoil cucreMe XHMMHUYECKUX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3HUYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta, (Qocdopa,
yriaepoJa U KpeMHHUs) U UX COeTUHEHUH (OKCUIO0B, KUCIOPOICOIEPKAIUX KHCIOT, BOJOPOIHBIX
COCTMHCHHIA).

[IpumeHeHne BaKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. 1lonoxenue metaimoB B lleproanyeckoi cucteMe XUMUYECKUX 3J1E€MEHTOB /JI.
U. MennaeneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiioB. OOuue
¢u3nueckue cpoiictBa MeTaioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUYECKHM pAJ HaNpsLKEHUN
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEWMIIMX METAJUIOB (HATPHM, Kalud, KaJbI[Ud, MarHuu,
QIIOMUHUH, IUHK, XPOM, XKeJe30, Me/ib) U UX COCTUHEHUH.

Oo6mme cnocoObI oTyueHust MeTayuIoB. [IpiMeHeHe MeTauioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs] BEIIECTB M MX MPEBPALLEHUI: H3y4YEHHE
KOJUIEKIIMA «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAIIOB, PEUICHHE HSKCIEPUMEHTaIbHBIX
3aga4, HaONIOJeHHMEe U  ONHMCAHUWE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX  ONBITOB
(B3anMozelicTBUE TUIPOKCHIA AJTIOMUHHUS C PacTBOpaMH KHUCIOT U IIEJI0Yell, KauyeCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3amaumn.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wiu 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB, pacdy€Tbl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) IIPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponp xumMuu B 0GecriedeHnn SKOJIOTHYECKO, SHEpreTUYecKoi 1 MuUIeBoil 6e30MacHOCTH,
pazButuu MeauuuHbl. [loHSTHE O HAyyHBIX METOAAX IIO3HAHHSA BELIECTB U XUMHUYECKHUX
peaKIuid.

[IpencraBnenuss 00 O0OIWMX Hay4yHbIX MPHUHLMIAX [POMBIIUIEHHOTO IOJy4YEHUS
BaXHEHILNX BEILECTB.



YenoBek B MHUpPE BELIECTB M MaTEpHAJIOB: Ba)KHEWIINE CTPOUTENbHBIE MaTEepUalbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepaMHKa, MaTepHalibl Uil 3JIEeKTPOHHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUEe U MUHEpaJIbHBIE YI00pEHUSI.

XuMHUsT U 3[0pOBbE 4YeJIOBEKa: MpaBUja HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MaCHOTO MCIIOJIb30BaHMSI ITPENapaToB OBITOBON XUMUH B TOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIE CBS3H.

Peanuzanust MeXNpeaMETHBIX CBS3eH MpU U3yuyeHHH OOIIel M HeOPraHU4eCKOoi XUMHUU B
11 xnacce ocyuiecTBiseTcs 4epe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYyUHbIX MOHSTUH,
TaK U NOHATHUH, SABJISIOLUIMXCS CUCTEMHBIMU AJI OTIENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAy4HbIe IOHATHS: HAay4HbIM (pakT, TUmoTesa, 3aKOH, TEOPHUS,
aHaJIW3,  CHHTE3,  KiacCUpUKalus,  MEPUOJUYHOCTb,  HAOIIOJIEHUE,  HKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, SBJICHUE.

®dusuka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJA, YHEPTeTUUECKUH YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, 3KocHcTeMa, Ouochepa, MakKpo- U MHKPOAIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpHbIE TOPO/JIbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKasi  MPOMBIIUIEHHOCTh,  METAJUIyprus,  IPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEpUaJIOB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, nuuieBas
IPOMBIIUIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTE€pPHUANIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMBI 110 XUMHUMU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOEHHUS OOy4arOIIMMUCS
IporpaMM CpegHero oomero oopa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuyHo-mMeTonn4yeckoll OCHOBOM Uil pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHMS
IPOrpaMM CpeHEro 00IIero 00pa30BaHus SBISETCS CUCTEMHO-ESATEIIbHOCTHBIN OIXO/.

B coorBeTcTBHM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS TIpeaMeTa «XHUMHUS» Ha YpOBHE CpEIHEro oOmero o0pa3oBaHHS
BBIJIETIEHBI CJIEYIOIINE COCTABIISAOIIUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaXKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYUE MOTUBALMU K O0yUYEHHUIO;

LIeJICHANpPaBIEHHOE Pa3BUTUE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
[IEHHOCTEH M UCTOPHUYECKUX TPAIUINK 0a30BOM HAYKH XHMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
0o0pa3zoBaHus;

HAJIMYKAE TIPABOCO3HAHUS DSKOJOTUYECKOH KYJIBTyphl M CHOCOOHOCTH CTaBHTH ILETH U
CTPOUTb JKU3HECHHBIC IIJIAHBI.

JIMuHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpenMera «XHUMHsD) JOCTUTAlOTCS B E€AUHCTBE
yueOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBHUM C T'yMAaHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€alaMH  POCCUHCKOIO
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TpaXXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TIPaBHJIAMHU TOBEACHHUS,
CIIOCOOCTBYIONUMHU TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIngHOCTHBIE pe3yJbTaThl OCBOSHUS MpEeIMeTa «XUMHUD» OTpakaroT chOPMHUPOBAHHOCTH
OMbITa TIO3HABATENILHOM M TPAKTHUECKOH JEeSATeNbHOCTH OO0YYalolIMXcs [0 pealu3aluu
IPUHATEIX B 06H1€CTB€ HeHHOCTeﬁ, B TOM YHUCJIC B YaCTHU.

1) rpaxaaHCKOT0 BOCIUTAHMS:

OCO3HaHHUs 00YYalOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEHN, yBaXKEHUS K
3aKOHY U MPABOMOPSAKY;

OpeACTaBJICHUA O COHOHUAJIBHBIX HOPMAX M IIpaBHJIAX MEKIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOp‘IeCKOfI ACATCIIBHOCTU IMPU CO3AaHUN y‘I€6HI)IX IIPOCKTOB,
pelIeHnr yu4eOHbBIX U MO3HABATENBHBIX 33124, BHITOJTHEHUH XUMUYECKIX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IIPU aHATHM3E PA3IUYHBIX BHIOB YUECOHOH IEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEIUIO0 OTEYECTBEHHOMU
XVMUH;

YBOXEHHUSI K TPOIIECCYy TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHA TOro, 4TO AOCTHKCHHA HAYKH €CTb PE3YJIbTAT IJIMTCIBHBIX Hﬂ6ﬂIO}1€HI/II>i,
KPOTOTJIMBBIX SKCTIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPy/Ja YUEHBIX U MTPAKTHUKOB;

WHTEpeCa M II03HABATCIbHBIX MOTHBOB B IIOJIYYCHHH | TOCICAYIOIIEM aHAU3e
uHGOPMAIIMU O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OICHUBATh CUTyallMHU, CBA3AHHBIC C XHMHWYCCKHMU SABJICHUAMHU, H
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEAEHHE W TOCTYNKHM CBOMX TOBAPHUIICH C TO3MIIMIA
HPABCTBCHHBLIX W ITPAaBOBBIX HOPM U OCO3HAHUC HOCJ'ICI[CTBI/II\/’I OTUX IMMOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3I0pOBOTO M 0Oe30macHoro ooOpasza >KWU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOmoieHns MpaBwil O€30MacHOTO OOpaIIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOM IEATEIBHOCTH;

IMOHMMAaHHAg LOCHHOCTU IIPaBUJI HWHAWBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0€e3011acHOr0
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIIEICTBUI M HENPUATHS BPEAHBIX NPUBBIUEK (YMOTPEOICHUS alKOTOJISA,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BoCIuTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATENIbCKON  JEeSTeNbHOCTH,
OOLIECTBEHHO NOJIE3HOM, TBOPUECKOM U IPYrUX BUIAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHWH MPAKTUYECKUX 3a/4ad COIHMAIBHOM
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQECcCHil pa3NIuyHOro poja, B TOM YHUCIE Ha
OCHOBC INPUMCHCHUA MMPECAMCTHBIX 3HAHUH 110 XUMHUU,

YBaXXEHUS K TPYILy, JIOISIM TPyia U pe3yibTaTaM TPYAOBOH AEATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY MHJIMBUIYaJIbHOM TpaeKTOpuu oOpa3oBaHMUs,
Oynyieit npodeccuu U peanu3alnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H MOTpeOHOCTEH 00IIeCTBa;
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6) 3K0J1I0TrMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTMYECKHU 1[eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYLIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MMOHUMAaHHUS TI100aJIbHOTO XapakTepa 3KOJOTHYECKHX MPOoOJieM, BIUSHUS IKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOM CPEBL;

OCO3HaHHUS HEOOXOIMMOCTH HMCIIONIb30BAHUS JOCTHKEHUN XUMHUH ISl PEIlIEHUs] BOIIPOCOB
palOHaIbHOTO IPUPOIOIIOIB30BAHUS;

AaKTUBHOTO HEMPHUATHS NEHCTBUI, MPUHOCAIIMX BpPEl OKpY’Karolled NPpUpOAHON cpere,
YMEHHUSI MPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPUHUMACMBIX
JEMCTBUN U MPEAOTBPAILATh UX;

HQJIMYUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJbTYpbI, OIIBITA
NESATENIbHOCTH  DKOJIOTMUYECKOW HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COIIMAJIbHOMN MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UAECOJIOTHUH XeMopoOuu;

7) HEHHOCTH HAYYHOI0 NIO3HAHHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH U OOILECTBEHHOM MPAKTHUKH;

NOHMMAaHHUS CHEIM(PUKKM XUMUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
PaLMOHATILHOIO HAYYHOI'O MBIIIJICHHUS, CO3aHUU LIEIOCTHOTO MPEJCTAaBICHUS 00 OKpY KalolieM
MHUpE KaK O €IMHCTBE IPHUPOJbI U 4YeJIOBEKa, B TMO3HAHUM IMPHUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHny npobeM COXpaHeHHs! IPUPOTHOIO PABHOBECHS;

yOeKAEHHOCTH B 0CO0O0M 3HAYMMOCTHM XMMHM JJIi COBPEMEHHON LUBWIM3ALUU: B €€
IYMaHHCTUYECKON HANpaBIeHHOCTH M Ba)KHOH POJIM B CO3/JaHUU HOBOM 0a3bl MaTepUalbHOM
KYJbTYpPbl, PELIEHUH [NI00AIBHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MUIIEeBOM U HKOJOTMYECKOH O0e30macHOCTH, B Pa3BUTHM MEIUIMHBI,
o0ecreyeHny yCIOBHM yCIIEUTHOrO TPYAa U SKOJIOTHYeCKU KOM(POPTHON KM3HU Ka)KJOT0 4JieHa
o0111eCcTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: IOHMMaHHUs CYIIHOCTH METOJOB TIO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIIOJB30BaTh MOJyyaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHHUS SIBICHUHM OKPYXKAIOIIEr0 MHUpPa M IPOUCXOISAIIUX B HEM H3MEHEHHUH,
YMEHUs AenaTb 000CHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl peLIeHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYyalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATEIbCKOM A TENIbHOCTH;

TOTOBHOCTH WM CIIOCOOHOCTH K HETPEpPBIBHOMY OOpa30BaHHWIO M CcaMOOOpa3oBaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHUW MO XHMHM B COOTBETCTBUU C >KMU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuyHbIXx chepax mpodeccHoHaTbHON
JESTEIIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOCHUS Y4eOHOro mnpenMera «XHMUS» Ha YpPOBHE
cpeaHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHMPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMUXCS MEXAUCLHUIIMHAPHBIC
(MexripeIMeTHbIE) 00LIEHaYYHbIE TOHSTHS, OTPAXKAIOIIHNE LEIOCTHOCTh HAyUYHOUM KapTUHBI MUpa
U crieln(uKy METO/I0B IIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, MPUHIHUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHNEe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHeE);
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yHUBEpCaJbHbIe  y4eOHbIE  JIEHCTBUS (mo3HaBaTeNnbHBIE, KOMMYHUKATUBHBIE,
peryisTuBHbIE), obOecreuuBarouie (QopMUpOBaHUE (QYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMATTLHOM KOMITETEHITNH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYaIOIIMUXCS  HMCIOJB30BaTh  OCBOSHHBIE — MEXIUCIUTUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COIMAJIbHOW MPAKTHUKE.

MertanpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCATHHBIMU YUEOHBIMH
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMH JICUCTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a3oBbIe JJOrMYecKUe AeHCTBUS:

CaMOCTOSITENNLHO (OPMYJIHPOBaTh M aAKTyalM3MpPOBaTh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpENEeNATh LENu JEATeIbHOCTH, 3aJaBas HapameTpbl U KPUTEPUM HX JIOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IICJISIMH;

UCIIOJIB30BaTh IPU OCBOCHUU 3HAHMM TNPUEMBI JIOTMUECKOTO MBILUIEHUS — BBIIACITH
XapakTepHbIC TPU3HAKK TIOHATHH W YCTAHABIMBATh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KITACCH(PUKAIINK BEIICCTB M XUMHUECKUX PEAKIIHiA;

YCTaHABIMBATh IPUYNHHO-CIICJICTBEHHBIE CBA3U MEXI1Y N3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXKICHUS (MHIYKTUBHBIC, JACAYKTHBHBIC, [0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PAaCCMATPUBAEMBIX SBJICHHSIX, (OPMYITUPOBATH
BBIBOJIBI U 3AKJTFOUCHUS;

NPUMEHATH B MPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHH CUMBOINYECKUE (3HAKOBBIC)
MOJIeJIH, TPe0OPa30BBIBATH MOJICIIHHBIC MTPEACTABICHUS — XUMUYECKHUM 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHUYeckass (opMmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TMpU pPelIeHuHu Yy4eOHBIX
MO3HABATENIbHBIX W TMPAKTUYECKUX 3aj]a4, MPUMEHITh Ha3BAaHHBIE MOJCIIbHBIC TMPEIACTaBICHUS
JUTSl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE e CTBUS:

BJIaJIETh OCHOBAMH METOJI0OB HAyYHOI'O MTO3HAHMSI BEIIECTB M XUMHUECKUX PEAKIIHIi;

dbopmynupoBaTh €AMW W 3aJadyd  WCCIAEAOBAHUS, WCIOJIB30BAaTh IIOCTaBJICHHBIE U
CaMOCTOSITENIEHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Tt QOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYKIICHUM;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS YUYEHUUYECKUX
SKCTIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOAOM MPOIECcCa, CAMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (GopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHHS, COCTABIIATE 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

nproOpeTaTh ONBIT YYCHHUYSCKOH HCCIICIOBATEIIBCKOW ¥ TPOSKTHON JesSTEIBHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOAOB pEIIeHUs
MPaKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B IMO3HAHMUS.

3) pabora ¢ unopmanmeii:

OpPUEHTUPOBATHCA B PA3IMUHBIX HCTOYHUKAX uWHOOpManuu (HAYyYHO-TIOMYJIsIpHAS
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TmocoOus, pecypcbl MHTepHeta),
aHAJTM3UPOBATh HMHGOPMAIMIO PA3IMYHBIX BHUJIOB M (OpPM MpencTaBiICHUs, KPUTHUYECCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMyHpoBaTh 3ampoChl W MPHUMEHSTH Pa3IUYHBIC METOABl TMPH IOUCKEe U OTOOpe
uHbOopMaIuu, HEOOXOAUMOM JIJIs1 BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

pHOOpETaTh OMBIT MUCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA U
pPa3IMYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBbHYIO (OpPMY HpeAcTaBiIeHUs WH(POpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KauyeCcTBE CpEACTBAa INpU paboTe € XUMHUYECKOH
nHpopManven: TPUMEHATh MEXIpeAMETHble ((u3nueckue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (hopMyIibl, aOOpeBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISIAHOCTH.

OByageHne yHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXJ1a€MOM T€MbI B XO/€ JUaJIOTa W/WUIN TUCKYCCHUH,
BBICKa3bIBaTh HJIE€H, (POPMYIUPOBATH CBOMU MPEUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHUS
MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOM AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBINOJHEHUH XHUMHUYECKOTO
HKCHEPUMEHTa, MPAKTUYECKON paboThl MO MCCIEOBAHUIO CBOMCTB H3yYaeMbIX BEIECTB,
peanuzanuu y4yeOHOro mnpoekta ¥ (HOpMyIHpOBaTh BBIBOJBI MO pe3yjbTaTaM MpPOBEAEHHBIX
UCCIIEIOBaHUM MYyTEM COTIIaCOBAHMS MO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHA MHEHHUSIMHU.

OBiageHne YHMBePCAJIbHBIMH PeryJsiTUBHBIMU 1efiCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYLIECTBIISATH CBOKO ITO3HABATEIbHYIO JESATEIBHOCTD,
omnpezenss €€ LeNM U 3aladd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeJlaraéMblii alrOPUTM JIEHCTBUN NPU BBINOJHEHUU Y4YEOHBIX M MCCIEIOBATENbCKHUX 3a/1ad,
BbIOMpaTh Haubosee FP(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YyYETOM IOJy4YE€HUsl HOBBIX 3HAHUHN O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEJIBHOCTM HAa OCHOBE CaMOaHalIW3a U
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIE pe3ysIbTaThl OCBOEHHUS Kypca «OpraHudeckasi XuMUs OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XHUMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
Hay4YHOIl KapTMHBI MHpa, POJIM XHUMHUHM B TO3HAHUM SBJICHUH MPHUPOIbI, B (HOPMUPOBAHUU
MBILUIEHUS. U KYJBTYpPBl JIMYHOCTH, €€ (YHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOW st
pelIeHns NPAaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOI cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
HOHATHUS (XUMUYECKUH AJIEMEHT, aToM, dJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTD,
ANEKTPOOTPHUIATEILHOCT, XMMHYECKass CBf3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, yITIEPOAHBIH  CKEJIET,
(yHKIIMOHANBHAS TpyNIa, pagukaji, U30MepHs, HU30MEepbl, TOMOJOTMYECKUN psJ, TOMOJIOTH,
YTJIEBOIOPOABI, KHUCIOPOA M a30TCOAEPIKAIINE COETUHEHHSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (T€OPUs CTPOCHUS OPTaHUYECKHUX
BeuiectB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $3bIK XMMHH; MHPOBO33PEHUECKUE 3HAHHUs, JEXKAlUe B OCHOBE NOHMMAaHUS
IMPUYIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX HBJ’IGHHfI, q)aKTOJ'IOFI/I‘-ICCKI/IC CBCACHUA O CBOﬁCTBaX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM MCIOJIB30BaHUHU BAKHEUIITUX OPraHUUECKHUX BEIIECTB B OBITY
U IPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUI BBIABISATH XapaKTEePHbIE MPU3HAKH MOHSATHI, yCTaHABIUBAThH
HX B3aMMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIIHNE IMOHATHA IIPU OIMMCAHUN COCTaBa, CTPOCHUA U
NIPEBPAICHUI OPraHUYECKUX COCUHEHU;
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c(OPMHPOBAHHOCTh YMEHHMH MCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIéHHON) (popMysT OpraHMYeCKHX BEIIECTB
Y YpaBHEHUI XMMHUYECKHX pEaKLMii, U3rOTABJINBATH MOJEIN MOJIEKYJ OpPraHMYECKHX BELLECTB
JUISL WJUTIOCTPALMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAIIECKHOCTh U3YUEHHBIX OPraHUYECKUX
BEUIECTB IO MX COCTaBy U CTPOCHHIO K ONPEIeNEHHOMY KJacCy/Tpymnie COeAMHEHUN
(YyrneBogopoabl, KUCIOPOJ W  a30TCOJEp)KAalllue COEAMHEHHs, BBICOKOMOJEKYJISIPHBIE
COEIMHEHMs), JdaBaTh UM Ha3BaHus Mo cucrematnueckord HoMmeHknatype (IUPAC), a takxke
IPUBOJUTH TPUBMAIbHbIE HAa3BAaHHs OTIEJBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIeH, STWIEHIIUKOJb, TIUUEPUH, (QeHoid, (GopMaibAeryi, aleTaablerui, MypaBbUHas
KHCIJIOTA, YKCyCHasl KHCIIOTa, OJIEMHOBAas KUCIIOTA, CTEApUHOBAs KUCIIOTA, INIIOKO03a, QpPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIIH);

c(OPMHPOBAHHOCTh YMEHHUSl ONPEAETATh BHJBI XUMHUECKOM CBSI3M B OPraHUYECKHUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUsI NPHUMEHATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa miis oOBbsSICHEHHsI 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUs MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHHM XapaKTepU30BaTb COCTaB, CTPOCHHE, (QUINYECKUE U
XMMHUYECKHE CBOMCTBA TUIIUYHBIX IIPEICTABUTENEH PA3IMYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(meTaH, »TaH, JTWIEH, NPONWICH, ameTwieH, OyraaueH-1,3, metwnOyraaueH-1,3, OeHsou,
METaHOJI, 3TaHOJI, STUJICHIJINKOJb, TJIUIEPUH, (EHOJ, aleTalbJAeTH1, MypaBbUHas U YKCyCHas
KHUCJIOThI, TJIOKO3a, Kpaxmal, LeJIi003a, aMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSA3b MEKJIY HUMH YPaBHEHHUSMH COOTBETCTBYIOUIMX XMMHMUYECKHX DPEaKLMH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepuU30BaThb HCTOYHHUKH YTJIEBOJAOPOJHOTO CBIPbS
(HeTb, TPUPOIHBIA Ta3, yroiyib), CHOCOOBI MX MEpepadOTKHM M MNPAKTUYECKOE NPUMEHEHHE
HPOIYKTOB NEPEepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYMCIEHUS [0 XHMUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJMUYECTBA HMCXOAHOTO BELIECTBA WM MPOAYKTa PEaKIHH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(OPMHPOBAHHOCTh YMEHHMH BIIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
NO3HAHMS, MCIONb3YEMbIX B XHWMHUU I[P M3YyUYEHUU BEUIECTB M XUMUYECKUX SIBICHUMN
(HabmoieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJIETUPOBAHMUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PELIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHUI COOJIIOAATH MpaBUJIa MOJIb30BAHUS XUMUYECKON MOCYA0U U
1abopaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIeCTBAMU B COOTBETCTBUU C
MHCTPYKUHUSAMU IO BBIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBINIOJHATH XHUMHUYECKUNA HKCIEPUMEHT
(mpeBpallleHUss OPraHUYEeCKUX BEIIECTB IPU HAarpeBaHUU, MOJyUYEHUE STUIIEHA U U3YyYEHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OPraHMYECKHX BEIIECTB, JCHATypalus OeIKoB Mpu
HAarpeBaHUU, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBHU C MPABWIAMHU TEXHUKH 0€30IaCHOCTU
npu OOpallleHUuH C BEIIeCTBaMHU U JIaOOpATOPHBIM O0OPYIOBAHUEM, MPEICTABISTh PE3YIbTAThI
XMMHUYECKOTO 3KCIepuMeHTa B (OpMe 3aluCH YpaBHEHHUH COOTBETCTBYIOLIMX pEAKUUN U
(hopMynupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHMI KpPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYIO HH(OpMALHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil undopmanmu, UHTEpHET U ApYyTux);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJATh TpaBWIa SKOJIOTHYECKH I1es1eco00pa3Horo
MOBE/ICHUs B OBITY M TPYAOBOM [EATEIbHOCTH B LENSIX COXPAHEHHUS CBOETO 3/I0POBbSI U
OKpYy arollel MpUpOJHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS Ha >KUBBIE OPIaHU3MBbI

14



ONpeACNEHHBIX OpPraHMYECKUX BELIECTB, NMOHMMAas cMbici mnokaszarens [I/JIK, noschHsate Ha
puMepax crnocoObl YMEHbIIECHUS U MPEIOTBPALEHHUs] UX BPEIHOIO BO3JIEHCTBUS Ha OpraHU3M
YeJI0BEKA;

JUist 00y4YarolUuXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHU;

JUISL CIIETIBIX M CJIa0OBUAAIIMX OOYyYalolUXcs: YMEHHE MCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3zHauenuit JI. bpaitis ans 3anucu XuMuieckux Gopmyi.

11 KVIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmass W HEopraHuyeckas XUMHS»)
OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEIACTABICHUNA: O XHMHYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HayYHOW KapTUHBI MHUpPA, PO XWMHH B TO3HAHUU SBJICHUN TpUPOABI, B (HOPMHPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTH, €€ (YHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPaKTUYECKHX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3710pPOBbIO U IPUPOIAHOU CPEJE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraoIINe
MNOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, H30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIA OOBEM, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTh, CTEIEHBb
OKHUCJICHUS, XHMHUYECKas CBiI3b (KOBaJCHTHAs, WOHHAs, MeETaJNIMYecKasi, BOJOPOAHAS),
KpUCTAJUIMYECKAss  pPEIIETKA, THUIBI XUMHYECKUX  PEaKUUi, pacTBOp, AJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JJIEKTPOJUTUYECKAs JUCCOLUALMUSA, OKUCIUTEb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKOM  pEeaklHWH, XHUMHYECKO€ paBHOBECHE); TEOPUU H  3aKOHBI  (Teopus
3JIEKTPOJUTHUYECKON JauMccoluanuu, nepuoauueckund 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpAHEHHUs MacChl BEIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS DHEPTHHU MPU XUMUYECKUX
peaKusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XHMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalye B OCHOBE I[IOHMMAaHWS TPUYUHHOCTH M CHUCTEMHOCTH XWUMHYECKHX SIBIICHUH,
(hakTONOrMUECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MONYYEHUH U O€30MacHOM HCIOJIb30BaHUU
BOKHEUIITNX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM IESITEIILHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEePHbIE MPU3HAKK MOHATHI, yCTaHABINBAThH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPraHUYECKUX
BEILECTB U UX MPEBPAILLECHUI;

c(hOpMUPOBAHHOCTh YMEHUHN HCMOJIB30BaTh XUMUYECKYIO CHMBOJUKY MJISi COCTABJICHHS
(¢opMyn BemIeCTB M ypaBHEHWH XHMHUYECKUX PEaKIUd, CHUCTEMAaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHManbHblE Ha3BaHUS OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETall€Has W3BECTb, NMUTHEBAs COJA, IMUPHUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMpPEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
3JIEMEHTOB B COEAMHEHUSAX PA3TMYHOTO COCTaBAa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHASI, HOHHAS,
MeTaJUIMYecKasi, BOJOPOAHAsA) B COCIMHCHUSX, THI KPUCTAUIMUYECKOW PEMIETKH KOHKPETHOTO
BEIleCTBA (aTOMHAas, MOJEKYJSpHas, MOHHAsA, METa/UIMuecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAJICKHOCTh HEOPTAHUYECKUX BEIICCTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIACCy/TpyIINe COeAUHEHUH (IPOCThIE BEIIECTBA — METAUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEpPHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICI Tepuoandeckoro 3akoHa J[. U.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBICHUTEIBHYI0 U
MPOrHOCTUYECKYIO (PYHKIINU;
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c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMEeHTOB 1—4 nepronos lleprnoaudyeckoit CUCTEMBI XUMHUYECKUX 371eMeHTOB /1. 1.
MeHnieneeBa, HCMONb3Yys MOHATHUS «S-, P-, d-DJIEKTPOHHBIE OpOUTANINY, «IHEPreTHYECKHe
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XMMHMYECKHUX DJIEMEHTOB M HX
COeIMHEHMH 1o nepuoaam u rpynnam [lepuoauueckoll cucTeMbl XMMHUYECKUX 31eMeHToB J[. .
MeHnpeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPa3IUYHBIX KIJIACCOB, MOATBEPXkKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBA3M MEXJIy HEOPraHMYECKHMH BEIIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

c(OPMHPOBAHHOCTh YMEHHs KJIacCU(PUIMPOBATh XMMUYECKHE DPEAKLUHU IO Pa3IUuYHBIM
Mpu3HaKaM (YUCIIy W COCTaBy pEarupylomux BeHIECTB, TEIIoBoMYy d(dekty peakuuw,
U3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YJaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS pEakUUi pa3IU4HbIX THIIOB, MOJIHbIE
U COKpallléHHbIC YPaBHEHUS PEaKUUH MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, NMPH KOTOPBIX 3TU
peaKkIuu UayT A0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PpEAKIUH, HOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HABaTh OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUH pPaCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuuii HOCPECTBOM COCTABICHHS IEKTPOHHOIO OajaHca 3TUX PEaKIHiA;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaklUu OT
pa3nYHbIX (PAKTOPOB; XapaKkTep CMEIIEHUS XUMHUYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTU OT
BHelIHero Bo3aencTBus (nmpunuun Jle [artense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh XHMHUYECKHE TIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIyY€HUs CEPHOM KHCIOTHI, aMMHaKa, a Takke c(hopMHUpOBaHHOCTH
npezcTaBieHuit 00 OOIIMX HAayuYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOiieMax XMMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi 10l BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peaknuax, Macchl BellecTBa MM 00bEMaA Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO YPQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAaHEHMSI DHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUjIa MOJIb30BAHUS XUMUYECKON MOCYA0U U
1ab0opaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIIeCTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU TMJIAHUPOBATh M BBIIOJHATh XUMHUYECKUNA HKCIEPUMEHT
(paznokeHue MepoKcHIa BOAOpPOJAa B MPHUCYTCTBUU KaTalau3aTopa, OIpPENEICHHE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHAMKATOPA, BIUSHUE PA3TUYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKkIuH, peaklud HOHHOIO OOMEHa, KaueCTBEHHbIE peaklUd Ha
cynbhar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3amay no teMaM «Meramey U «Hemeramnsl») B COOTBETCTBHMM € NpaBWJIAMU TEXHUKU
0e30MmacHOCTH MpHU 00pallleHrH ¢ BEIECTBAMH U JIa0OpATOPHBIM 000PYI0BaHHEM, MPEACTABISATH
pe3ynbTaThl XMMHUYECKOTO SKCIEPUMEHTa B (pOpMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peakiuii 1 GOpMyITUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHMI KpPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYIO HH(OpMALHIO,
MOJly4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM KOMMYyHHKanuu, MHTepHET u
JIPYTHX);

c(OpMHUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa HKOJOTMYECKU I1eJIecCO00pa3HOro
NOBEJICHUS B OBITY U TPYIOBOH JEATENPHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBBS U
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OKpYKaroIlle MPUPOJHOK Cpelbl, OCO3HABATh OMACHOCTb BO3JECHCTBHUS HA YKUBBIE OpPraHU3MBbI
oTpeIeIEHHBIX BEIIECTB, TOHUMasi cMbIci mokasarens [1JIK, moscHATh Ha mpuMepax CcrocoOb!
YMEHBIIEHUS U MPEIOTBPALLIECHUSA UX BPEIHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

JUTST 00YYarOIIUXCs C OTPAHMYCHHBIMHA BO3MOXHOCTSIMHU 37I0POBBS: yYMEHHE TPHUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHUI;

JUISL CIIETIBIX M CJIa0OBUAAIIMX OOYyYalolUXcs: YMEHHE MCIONb30BaTh pelbedHO-
TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anvucu xumudeckux Gopmys.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVTIACC

Ne
n/n

HaunmenoBanue
pa3iesioB u TeM
MPOrpaMMbI

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

Pa3n

e 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHUH

1.1

[Ipenmert
OpraHUu4YeCKOu
xumuu. Teopus
CTPOCHUS
OpraHUYECKHUX
coenuHeHuit A. M.
bytieposa

‘ Htoro mo pazneny

‘ Paznen 2. YrjeBoaopoabl

2.1

[Ipenenbusie
yTJI€BOAOPOABI —
aJIKaHbl

2.2

HenpenenbHbie
YTJIEBOJOPObL:
aJIKCHBI, aJIKaJuEHEI,
AJIKUHBI

23

Apomaruyeckue
YIJI€BOAOPOABI

24

IIpuponusie
HMCTOYHUKH
YTJIEBOIOPOAOB U UX
nepepadboTka

18




20

Hroro no pazgeny

‘ Paznen 3. Kuciopoacoaepskaniue oprannyeckne coeIuHeHust

3.1 H Crnuptsl. @eHon H 5 H 1 H H
AJbIETHTBL.
39 KapOoHnoBsie 12 )
KUCIIOTHI. CIIOKHBIE
3(upsI
‘ 33 H VYrneBojibl H 8 H 2 H 1 H
‘ Hroro no pazueny H 25 H
‘ Pasznea 4. A3oTcoaepxaiiue OpranHnyecKkue coeIuHeHust
AMUHBI.
4.1 AMHMHOKHUCIIOTHI. 7
benku
‘ Hroro no pazaeny H 7 H
‘ Paspen S. BeicOKOMOJIEKY ISIpHbIE COCAUHEHUS
51 [Imactmaccel. 10 1
Kayuyku. Bonokna
‘ Hroro mo pazgeny H 10 H
OBUIEE KOJIMYECTBO 68 3 6
YACOB I10 [TPOT'PAMME
11 KJIACC
KoanuecTBo yacoB D1eKTPOHHbIE
HaumenoBanmue
Ne (uudpossbie)
pa3aesioB M TeM Kontpoasnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMPorpamMmsblI padoThI padoThI
pecypchl

‘ Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH

‘1.1 H CtpoeHue aTOMOB. H 3 H




[Tepronuueckuii 3aKOH
u [lepuonnueckas
CHCTEMAa XUMHYECKHX
anemeHToB /1. 1.

Menneneena
CtpoeHue BemiecTna.
1.2 MHuoroo6pasue 4
BEIIIECTB
‘ 1.3 H XUMHUYECKUE pEeaKIuU H 6 H H 1 H ‘
‘ Htoro no pasaeny H 13 H H H ‘
‘ Pasznea 2. Heopranuveckasi XumMust ‘
‘ 2.1 H Metajuibl H 6 H H 1 H ‘
‘ 2.2 H HemeTamist H 9 H H 1 H ‘
CBs13b HEOPraHUYECKUX
2.3 1 OPTaHUYECKUX 2
BEIIICCTB
‘ Hroro no pasaeny H 17 H H H ‘
‘ Paznen 3. Xumusi u )KU3Hb ‘
‘ 3.1 H XuMUSI U )KU3Hb H 4 H H H ‘
| Hroro o pasuesny | 4 | |
OBIIEE KOJIMYECTBO 34 3
YACOB I10 ITPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
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Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHnYeCcKON XUMUH,
e BO3HUKHOBEHHE, Pa3BUTHE U
3HAUYECHUE

Teopus crpoeHus
OpPraHMUYECKUX COEIUHEHUN A.
M. bytnepoBa, €€ OCHOBHBIE
I0JIOKEHHUS

[IpakTuyeckas padora 1.
KauecTBeHHOE onpeesieHue
yTIIepoJa, BOIOPOA. XJIopa B
OPraHUYECKHX BEIIECTBAX.

CocTosiHHE DIIEKTPOHOB B
aTOMax.

DIIeKTpOHHAs MpUpoaa
XUMHYECKUX CBI3EU B
OPraHUYEeCKHUX COCIMHECHUSIX.

[Ipencrasnenue o
KJ1acCU(UKALUN OPTraHUYECKUX
Belects. Homenkiarypa
(cuctemaruyeckas) u
TPUBHAJIbHBIE Ha3BaHUS
OpPraHMYECKUX BEIECTB

DIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
AJIKaHOB.

AnKaHbI: COCTaB U CTPOCHHC,

[S—
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TOMOJIOTHYECKUH P

MeraH u 3TaH — OpocTenIIne
MPEACTABUTEIHN AIKAHOB

10

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

11

OTUJEH U NPONUIEH —
npocTelre npeacTaBuTeNn
JIKEHOB

12

[Tony4enue, cBoOiCTBA, U
MIPUMEHEHUE aJTKEHOB.

13

[IpakTuueckas pabora Ne 2.
«ITonmyuenue sTuneHa u
M3YUYECHHUE €ro CBOMCTB)

14

Pemmenue 3agau.

15

Aunkanuensl. byranuen-1,3 u

meTmiOytaguen-1,3. Ilomyuenue

CHHTETHUYECKOI0 KayuyyKa U
PE3VHBI

16

AJIKUHBL; COCTaB U OCOOEHHOCTH

CTPOCHUHA, TOMOJIOTHYECKUI

pAl. AueTuineH — npoCTeUInn

OpeacCTaBUTCIIb AJIKMHOB

17

Breruncrienus no ypaBHEeHHUIO
XUMHUYECKOH peaKuu

18

Brluucnenus no ypaBHeHHIO
XUMHUYECKON pEeaKLUn

19

ApeHbl: 6EH30J1 U TOJTYOJI.
TOKCHYHOCThH apEHOB

20

CBolicTBa O€H30/1a U €T0
TOMOJIOTOB

22




21

I'enernueckas cBsI3b
YIJIEBOJOPOOB,
MPUHAISKAIUX K PA3TUIHBIM
KJlaccam

22

Pemenue 3aaay.

23

[IpupoaHbie UCTOUYHUKHU
YIJI€BOAOPOAOB: IPUPOAHBIN ra3
Y TIOTIyTHBIE HEPTSIHBIE Ta3bl,
HE(PTh U IPOAYKTHI €&
nepepaboTku

24

[TpuponHbIE HCTOYHUKU
YIJIEBOJOPOAOB: IPUPOJHBIN a3
¥l TIOMTy THBIC HE(TSIHBIE Ta3bl,
He(Th U POITYKTHI €€
nepepaboTKu

25

Pemenue 3amau. [loaroroBka
KOHTpPOJIbHOU padoTe.

26

KontposbHas padota mo
pazaeny «YTIeBoI0POIbI»

27

[IpenenbHbIE OTHOATOMHBIE
CIUPTBI: METAHOJ U 3TAHOI.
Bopopoanas cBsizb

28

[Tonyuenne, xumnyeckue
CBOMCTBA U IPUMEHEHNUE
OJTHOATOMHBIX IPEJEIIBHBIX
CIIUPTOB.

29

MHOroaroMHble CIUPTHI:
STUJICHIJIUKOJIb U TIIMLEPUH

30

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢busnyeckue 1 XUMUYECKHUE
CBOICTBA, TPUMEHEHUE

23




31

ApoMaTH4ecKue CIUpPTHI.
I'enernueckas cBs3b PeHoNa ¢
JIPYTUMH KJIACCaMU
OpPTaHMYECKUX BEIIECTB

32

Anpaerunpl: GopManbaeTu u
areTanbIerua. AeTOH

33

CBolicTBa ¥ IPUMEHEHHE
QJIBJIETU/I0B.

34

I'enernueckas cBsI3b
aIbAETUAOB C APYTUMU
KJIacCaMU OPTaHUYECKHUX
COCIMHEHHNH

35

OnHOOCHOBHBIE TIPE/ICIIEHBIC
KapOOHOBBIE KUCIOTHI:
MypaBbHHAsI U YKCyCHasl

36

XUMHUYecKre CBOMCTBA U
IMPUMCHCHHUE OAHOOCHOBHBIX
MMpCACIbHBIX Kap6OHOBBIX
KHUCJIOT

37

[IpakTuueckas pabora Ne 3.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTBD»

38

[IpakTrueckas padora Ne 4
"PemieHne s3KCIepuMEHTATBHBIX
3a/1a4 Ha paclo3HaBaHUe
OpraHUYECKUX BEUIecTB".

39

CreapuHoBas ¥ OJICMHOBAs
KHUCJIOTBI, KaK MpeACTaBUTEIN
BBICIIINUX Kap6OHOBI)IX KHCIIOT

40

Mpl1a KaK COJIM BBICIIIHX
KapOOHOBBIX KHCJIOT, X

24




MOIOIIlEe NeHCTBUE

41

CrnoxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCIOT. ['Maposin3 CIoXKHBIX

3¢upoB

42

Xupsr: runponns, npuMeHeHue,
OmoIorMYecKas poiib )KHPOB

Moronme cpeacTna.

YrneBoasl: cocTas,
knaccudukanus. Baxxuneitmume
MIPEACTaBUTEIN: TIIOK03A,

bpykTO3a.

XUMHYECKHE CBOMCTBA
TJIFOKO3BL.

Onurocaxapunbl. Caxapo3a.

[S—

[Tonucaxapuasl. Kpaxma.

[S—

Hemtrono3a-kKak NpUpOIHBIA
HOJIMMED.

49

[IpakTuueckas padbora Ne 5
Pemenne sxcriepuMeHTaIbHBIX
3aj1a4 Ha MOJIyYeHUe U
pacno3HaBaHKE OPraHUYECKUX
BEILIECTB.

50

KonTponbhas pabora no
pazneny
«Kucnopoaconepxaiiue
OpPTraHUYeCKUEe COEAUHEHU/
Bcepoccniickas npoBepoyHast
paboTta

OO6m1as XxapakTepucTuKa

[S—

25




a30TCOJeprKaIUX OPTraHNYECKUX
coeauHenuii / Beepoccuiickas
poBepoyHas pabora

AMMWHBI: METHJIAMHUH U aHWJINH

53

I'eneTndeckast cBs3b aMUHOB C
JpYTUMU KJlaccamMu
OpPraHUYECKUX COCAUHCHUM.

54

AMHMHOKHCIOTBI KaK
aMmdoTepHbIC OPraHUYECKHE
COEIUHEHHS, UX OMOJIOrNUECKOE
3HAYEHHUE. .

55

IlenTuael. benku kak
MPUPOHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHHUS

A3oTtocoaeprxaniue
TeTEPOLUKINYECKUE
COEIUHEHMUS.

HYKJIGI/IHOBBIG KHCJOTHEI.

[S—

XUMUA U 300POBbE YEIOBEKA.

[S—

OCHOBHBIG IIOHATHUA XUMHUHN
BBICOKOMOJIEKYJISIPHBIX
COeTMHEHUN

60

KonpaeHcanroHHbIe MOJUMEDHI.
IlenomnacTel.

61

Harypasbnblii Kayuyk.

62

CUHTETHYECKUN KayqyK.

63

CHUHTETHYECKHE BOJIOKHA

64

OCHOBHBIE METOJbI CHHTC3a

[SEEa | S | U | U,

26




BBICOKOMOJIEKYJISIPHBIX
coeguHenuii. IlnacTMaccsl,
Kay4yKH, BOJOKHA

[IpakTuyeckas padora Ne 6

65 "Pacnio3HaBanue miacTMacc u 1 1
BOJIOKOH"
66 Opranunueckasi XMMUsi, 4eJIOBEK 1
U Ipupoja.
67 | Tlosropene. L1 ] | | | |
68 | Tlosropene. L1 ] | | | |
OBUIEE KOJIMYECTBO YACOB I10 63 3 6
[TPOT'PAMME
11 KJIACC
KoanuecTBo yacos DIeKTPOHHBIE
Ne Tema ypoka Kontpoabnsbie | IlpakTnueckue Aara uHppoBLIe
n/n Bcero U3y4yeHHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 XUMUYECKUH 3JIEMEHT. ATOM. 1

DnexTpoHHasi KOHPUTYpalKs aTOMOB

[Tepronnueckuii 3aKOH U
2 [Tepronuueckas cucTeMa XUMHYECKUX
anemenToB JI. M. Menjeneena, ux
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CBSI3b C COBPEMEHHOW TeOpHUen
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMUYECKHUX DJIEMEHTOB M UX
COCIMHEHUH MO TPYIINaM U MEPUOIaM.
3HaYeHHE MEPUOANICCKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKHX 3JieMeHToB J[. 1.
MeHieneeBa B pa3BUTHH HAYKH

Crpoenue BemiecTBa. XuMHUUYecKast
CBSI3b, €€ BUIIBI; MEXaHU3MBI
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Boaopoanas cBsizb

BanenTHocTb.
DNeKTpooTpULaTeTbHOCTh. CTEreHb
okucieHus. BelectBa MOJEKyIsIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOMIOUIHBIE PACTBOPBI.
MaccoBas 1015 BEIIeCTBa B pACTBOpE

Krnaccudukanus u HOMEeHKIIaTypa
HEOPTaHUYECKUX COCTUHEHUM.
I'enetnyeckas CBsA3b HEOPraHUYECKHUX
BEIIECTB, PA3JIUYHBIX KJIACCOB

Knaccudukanys XuMHuecKux peakiui
B HEOPTaHUYECKOM U OpraHNYeCKOn
XUMHH. 3aKOH COXPaHEHHS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
MIpeBpALEHUS SHEPTUU TTPU
XMMHUYECKHUX PEaKLMIAX

Ckopoctb peakiuu. OOpaTuMele
peakimn. XUMHYECKOE paBHOBECHE
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10

[Ipaktrueckas paborta Ne 1. «Biusiaue
pa3IUYHBIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIuu»

11

DeKTpoauTHYECKas JUCCOLMALUS.
[TonsATHE O BOXOPOIHOM IIOKA3aTele
(pH) pacTBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponn3 opraHu4ecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonsarue o0 anekTponuze
pacIUIaBOB U PaCTBOPOB COJIEMN

13

Kontposnbnas paboTa mo pazaeny
«TeopeTnyecKre OCHOBBI XUMHUUY

14

MeTtaniel, UX IOJIOKEHHUE B
[Tepronuueckoit cucreMe XMMUYECKUX
anementToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB.
OO6mmue puznyeckue CBOMCTBa
METaJJIOB

15

CruraBel METAJUIOB.
DIEKTPOXUMUUECKUN PSif
HaNPsOKEHUH METAJLIOB

16

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METaJUIOB (HaTpUH, Kaaui, KaJabIuH,
MarHui, aJJlOMUHUN) U UX COSTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMa, MEJU U
UX COCOUHEHUN

18

XuUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a
M UX COeTUHESHUHN

19

[TpakTrueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME

29




«Metame»"

20

Hemerannel, uX nmonosxkeHue B
[Tepuoanueckoif cucTeMe XUMUYECKUX
snemeHToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

21

®u3nuecKue CBOMCTBA HEMETAIIOB.
AnnoTponus HEMETAIOB (Ha IpUMEpe
KHCJIOpoa, cepbl, hochopa u
yriiepoJia)

22

XUMHYeCKHE CBOMCTBA TAJIOTCHOB,
CEpbl M UX COCTMHEHUM

23

XuMHYECKHE CBOICTBaA a30Ta,
dbocdhopa u uX coeTMHCHUI

24

XuMHU4YecKre CBOMCTBA yrieponaa,
KPpEMHHA U UX COGI[I/IHGHI/Iﬁ

25

[IpumeHeHne BaKHEUIINX HEMETAIIIIOB
U UX COeJUHEHUU

26

O0600I11IeHNE U CUCTEMAaTH3aI1sI
3HAHUH 110 TeMe «HemeTamas».
Brruncnenus o ypaBHeHUIM
XUMHYECKHX PEAKIMH U
TCPMOXUMHUUCCKHUC paC'-IéTBI

27

[IpakTuueckas padora Ne 3. «Pemnienue
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
"Hemertamisr"»

28

KontponbHas paboTa mo TeMam
«Metamney 1 «HemeTamisn)

29

Heopranunueckue u oprannueckue
kucnoTel. Heoprannueckue u
OpraHMYECKHEe OCHOBaHUS

30




AMoTepHbIe HeOpraHU4eCKHe U
OpraHUYECKUE COCAUHEHUSI.

30 1
I'enetnueckas cBs3b HEOPraHUYECKUX
Y OPraHUYECKUX BEIIECTB
Poins xumun B obecnieueHNH

31 9KOJIOTHYECKOM, SHEPreTHIEeCKON U 1
MUIIEBON 0€30MaCHOCTH, PA3BUTHH
MEAUIIMHbI
[IpencraBnenust 06 00X HAYYHBIX

32 MPUHIMIIAX TPOMBIILIEHHOTO 1
MOJTYYCHHUsI BAKHEHININX BEIIECTB

33 YenoBek B MUpE BELIECTB U 1
MaTepuasoB

34 H XHMUS U 300pOBbE YEJIOBEKA 1 H

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepsAEeMOro
pe3yJabTaTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero 001ero 0opa3oBaHus

1

TeOpeTI/I‘leCKI/IC OCHOBBHI OpF&HH‘ICCKOﬁ XHUMHNHU

1.1

ChopMHUpPOBAHHOCTH TPEACTABICHUN O XUMHUYECKOH COCTABIISIONICH
€CTECTBEHHOHAYyYHOM KapTUHbI MHUpA, POJIM XMMHMHM B IIO3HAHHUH
SBJIIGHUH TPUPOAbI, B (OPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHATBFHOW TPaAMOTHOCTH, HEOOXOAWMOW IJist
pelleHrs TMPaKTUYECKUX 3aJad U SKOJIOTHYEeCKH OOOCHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3/10POBBIO U IPUPOJIHON Cpefie

1.2

BianeHue cucrteMod XHMMMUYECKMX 3HAHMHM, KOTOpas BKIIIOYACT:
OCHOBOTOJIararolme MOHSTUS (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHCIEHUS, XMMHUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJSIPHBI OOBEM, YTIEpOAHBIN CKENeT,
(GyHKUMOHANbHAS ~ TpyMNa,  pajukal, HM30Mepus,  H30MEpHI,
TOMOJIOTMYECKUN PpANl, TOMOJOTH, YTIJIEBOJOPOMAbI, KHCIOpPOI- H
a30TcoJIepKalllie COEAMHEHUs,, OMOJIOTMUECKH aKTHBHBIE BEIECTBA
(yrieBompl, XKUpbl, OCIKU), MOHOMED, TOJTUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOpPUUM M 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHS OopraHudeckux BeriecTB A.M. bytiepona),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3bIK XMUMHH, (PAKTOJIOTHUECKUE
CBEIECHMSI O CBOMCTBaX, COCTaBe, MOJIy4YeHHUH | Oe30MacHOM
WCIONBb30BAHUM BAXKHEMIIUX HEOPraHUYECKUX M OPraHHUYEeCKUX
BEIIECTB B ObITY U MPAKTUYECKOM JIEATEIHHOCTH YeI0BEKa

1.3

ChopMHpOBaHHOCTh YMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU
MOHATUM,  yCTaHaBIMBAaTb MX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHSATHS TpPU OMHCAHMM COCTaBa, CTPOCHUS H
IIPEBPALLEHUI OPraHUYECKUX COEINHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHUI HMCIIOJIB30BaTh XUMHUYECKYIO CUMBOIIUKY
JUISL COCTaBJIEHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIéHHOM) (OpMysT OpraHMYECKHUX BELIECTB M YypaBHEHH
XUMHUYECKUX  peaklMi,  M3roTaBIMBaTh  MOJEIHU  MOJIEKYI
OpPraHMYECKHUX BEILIECTB Ul WUIIOCTPAlMM HMX XHMHUYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

ChopmupoBaHHOCTh YMEHUW  YCTaHABJIMBATH IPHHAJICKHOCTD
W3YYEHHBIX OPTaHUYECKUX BEIIECTB MO MX COCTaBy U CTPOCHUIO K
omnpeneaHHOMY Kiaccy (Tpynme) coeauHeHUuN (YIJIeBOJIOPOIbI,
KHCJIOPOA ¥ a30TCOJIEPIKAIIUE COCTUHEHUS, BHICOKOMOJICKYJISIPHBIE
COCMHEHMS), JaBaTh WM  Ha3BaHUA IO CHCTEMAaTHYCCKOM
Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCT YMEHUS OMPEICNIATh BUIbl XUMHUUECKON CBSI3U B
OpPraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPaTHbBIE)

1.6

ChopMupoBaHHOCTb YMEHHMS TPHUMEHATH: MOJOXKEHUS TEOPHH
CTpoeHHus opraHudeckux BemecTB A.M. bytiepoBa mis oObsicHeHUs
3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAaHEHHUS MacChl BELLIECTB
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Yraesogoponel.  Kucmoponconmepxkamme W a30TCOAEpIKAIIME
OpraHUYeCcKUe CoeAMHEHUs. BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS

2.1

CchopMupoBaHHOCTb YMEHMH TPHUBOJAUTH TPHUBHAJIbHBIE Ha3BaHMS
OTJENbHBIX OPraHUYECKUX BEIECTB (ITWJIEH, NPONWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIMLEPHH, (EeHON, (OpMalbAerull, aueTaabAerun,
MypaBbMHAsl KHCJIOTa, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapHHOBasl KHCJIOTa, IJIIOKO3a, (QPYyKTO3a, Kpaxmal, LeNI03a,
TJIMLMH)

2.2

ChopmupoBaHHOCT, YMEHUN XapaKTEpH30BaTh COCTaB, CTPOCHHE,
(dbU3MYecKue W XUMHUYECKHE CBOMCTBA THUIUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, dTaH, STUJICH,
MPOMWIICH, aleTWiIeH, OyramueH-1,3, metunOyraauen-1,3, OeH307,
METaHOJI, ATAHOJ, ITUJICHTINKOIb, TIIHIEPUH, (PEHON, areTalbICTH/I,
MypaBbUHAsS W YKCYCHas KHCIIOTBI, TJIOKO3a, KpaxMmaj, IeJUTI0i03a,
AMUHOYKCYCHasi KUCIIOTa)

23

CchopMupoBaHHOCTh YMEHHUSI WJUTIOCTPHPOBATH T€HETHUYECKYIO CBSI3b
MEXIy TUIOUYHBIMM  NPEACTABUTEISIMU  PA3IMYHBIX  KJIACCOB
OpPraHUYECKUX BELIECTB YPaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIHi ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYIT

24

CdopmMupoBaHHOCTH YMEHUs XapakTepu3oBaTh HCTOYHUKHU
YTIEBOIOPOJHOTO ChIphs (HEe(Th, MPUPOIHBINA Ta3, yroiib), CIOCOOBI
UX TepepabOTKM M  MPaKTUYECKOEe TMPUMEHEHHE IPOJYyKTOB
nepepadoTKu

XUMHUA U KU3HL. PacuyéThl

3.1

ChopmupoBaHHOCTP YMEHUW BIAJETh CUCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAYYHOTO MO3HAHMSI, HCIOJb3YyEMbIX B XHUMUHU
MpU M3yYEHUU BEUIECTB M XUMUYECKUX SBJICHMN (HaONoIeHueE,
W3MEPEHHE,  JKCIIEPUMEHT,  MOJCIHMPOBAHUE),  HCIOIb30BAThH
CUCTEMHbIE XHMHUYECKHE 3HaHHUS JJi1 TMPUHATHS pElIeHUd B
KOHKPETHBIX JKU3HEHHBIX CUTYaIlUsIX, CB3aHHBIX C BEIIECTBAMH U MX
MIPUMEHEHHEM

3.2

ChopmupoBaHHOCTh yMEHMI CcOOJIOAATh MpaBUiIa IOJIb30BAHUSA
XUMHYECKOH TIOCYyZ0H W JIabopaTOpHBIM O0OpYIOBaHHUEM, a TaKXKe
MpaBuia 0OpaIleHHs C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIMSIMHU
110 BBIIIOJTHCHHIO na6opaToprlx XUMHNYCCKHUX OIIBITOB

33

ChopMupoBaHHOCTH ~ YMEHHH  IUIAHMPOBaTb M BBIOJHATH
XUMHUYECKUH SKCIEPUMEHT (IPEeBpaIleHHs] OpPraHU4YeCKUX BELIECTB
IIpU HAarpeBaHUU, IIOJYyYEHUE OTUJICHA U W3Yy4YCHHE €ro CBOWCTB,
KaueCTBEHHbIE pPEAKLUWHW OpPraHMYECKUX BEIIECTB, JEHATypalus
O€JIKOB MU HArpeBaHUU, LIBETHBIC PEAKIMH OCIKOB) B COOTBETCTBUH
C MpaBWJIAMH TE€XHUKH OE30MAaCHOCTH MpH OOpallleHuHu ¢ BElIeCTBAMU
U J1abOpaTOpHBIM  OOOPYJIOBAaHUEM; TMPEJCTABIATh PE3yJILTAThI
XUMHUYECKOTO  JKClepuMeHTa B  (GopMe 3alucu  ypaBHEHH
COOTBETCTBYIOIUX peakiuii U (OpMyIHpPOBaTh BHIBOABI Ha OCHOBE
3TUX pe3yJIbTaTOB

3.4

ChopMUpPOBAaHHOCT, ~ YMEHHH  TMPOBOAWTH  BBIYUCICHHUS  TIO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOTUYECTBA HCXOHOTO
BEIIECTBA WJIM TPOJYKTA PEaKIMH 10 HM3BECTHBIM Macce, 00BEMY,
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KOJIMYCCTBY OAHOI'O M3 MCXOJHBIX BEHICCTB UJIN IMTPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH YMEHUH KPUTHYECKH aHaJIU3UPOBATh
XMMHYECKYI0 HMH(OpMAIHIO, MOIy4aeMyl0 M3 pasHbIX HCTOUYHUKOB
(cpenctBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE YMEHHW COOJIFO/IaTh TIPaBHUIA DSKOJIOTHYECKH
1enecoo0pa3Horo MoBeACHHUS B OBITY M TPYIOBOW NEATEIHHOCTH B
LEIAX COXPAHEHUS CBOETO 3J0pPOBbs M OKpYXKaroleHd IpUPOIHOU
Cpenbl, OCO3HaBaTh OMACHOCTh BO3JECHCTBHSA HA >KMBBIE OPraHU3MBI
OIpeAeNEHHBIX OPraHNYECKUX BEUIECTB, TOHUMAsl CMBICI TIOKa3aTels
IIJIK (mpemenpHO AOMYCTUMON KOHIIGHTpAIlMW), TOSICHATH Ha
MpHUMEpax CIOCOOBl YMEHBIICHUS U TPEAOTBPALICHUS WX BPETHOTO
BO3/ICMCTBUS HA OPraHU3M YeJIOBEKa

11 KJIACC

Konx
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

TeopeTnyeckrue OCHOBBI XUMUHU

1.1

Bnanenne cucremMoil XMMHMYECKMX 3HAHUM, KOTOpas BKIFOYAECT:
OCHOBOIIOJIATalOIIME  TOHATHS  (XMMHYECKHH  JJICMEHT,  aTOM,
JJIEKTpPOHHAas 000J0YKa aToMa, s-, p-, d-dJIEKTPOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCJICHHWS, XUMHUYECKas CBA3b, MOJb, MOJISIpDHAs Macca,
MOJISIPHBI 00BEM, KpUCTAJUTMYECKas] PEIETKa, THUIbI XHUMHUYECKHX
peakuui (OKHCITUTEIBHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHIOTEPMHUUECKUE, PEAKIITH HOHHOTO 0OMEHA), paCTBOP, AIEKTPOJIHUTEI,
HEIJIEKTPOJIUTHI, ANEKTPOJUTUYECKAS] JTUCCOIMALMSA, OKHUCIHTEIb,
BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOM pEaKkIHMH, XUMHUYECKOE
paBHOBECHE); TEOPHUH U 3aKOHBI (TCOPHUS  AIEKTPOIUTUYECKOM
quccoumauny, Ilepmomnueckunt 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHMsI MACChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA SI3BIK XUMHH,
dakToNmOrMUecKue CBEIACHHUS O CBOWCTBAX, COCTaBe, IMOJyYEHUH U
0€30MacHOM HCIOJIb30BAaHUN BKHEHIINX HEOPTraHMYECKHX BEIIECTB B
OBITY M ITPAKTHYECKON ACSITEILHOCTH YEJIOBEKA

1.2

CdopMupoBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKH U
B3aUMOCBSI3b M3yUYCHHBIX TMOHSATUN, MPUMEHSITH COOTBETCTBYIOIIUE
MOHSTHUS TPU ONUCAaHUM CTPOCHUS W CBOMCTB HEOPTraHUYECKHX
BEILIECTB U WX MPEBPAIIECHUN; BBIABISTh B3aUMOCBSI3b XUMHUYECKHUX
3HaHUU c HOHSTUSAMHU u pe/ICTaBICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJAaMH HAyYHOTO MO3HAHHS BEUIECTB WU
XUMHUYECKHX SBJICHUH (HAONIOJCHUE, W3MEPCHHE, SKCIICPUMEHT,
MOJICJTUPOBAHHUE)

1.4

CdopMUpOBaHHOCTh YMEHHI ONPENENIATh BaJCHTHOCTh M CTEINCHb
OKHCJICHUS XMMHUYECKUX DJJIEMEHTOB B COCIMHEHMUAX Pa3JIM4HOrO
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cOoCcTaBa, BHJ  XHMHUYECKOM CBSI3M  (KOBaJieHTHas, MOHHasd,
METaJUIn4ecKas, BOJOPOHAs) B COCTUHEHUAX, TUIl KPUCTAIUTMYECKON
pPEemETKN KOHKPETHOI'O BEIlecTBa (aTOMHasl, MOJIEKYJIIpHasi, NOHHAs,
MeTaJuIn4yecKas)

1.5

CdopMUpOBaHHOCTh YMEHHM OMpPENEsITh XapakTep Cpelibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHI

1.6

ChopMHUpOBaHHOCTE  yMEHHS  KJIACCU(UIIUPOBATh  XMUMHUYECKUE
PEaKIMU 10 PAa3JIMYHBIM MPU3HAKaM (YHCIY M COCTaBY Pearupyrolinx
BEIIECTB, TEIUIOBOMY OJ((}EKTy peakiuu, HW3MEHEHHIO0 CTeleHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTMMOCTH  pEaKIUH,  y4YaCTHIO
KaTaJam3aTropa)

1.7

ChopMupoOBaHHOCTH YMEHHMH COCTaBJIATH ypaBHEHHUS pEaKIMH
Pa3MMUYHBIX THIIOB, TOJHBIE W COKpAIIEHHBIE YPAaBHEHMS PpEaKIuit
MOHHOTO OOMEHa, YyYWTBIBas YCJOBHSA, NPU KOTOPHIX ATH PEAKIIUU
UJIyT 10 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUI MPOBOAUTH PEAKIIMU, TOATBEPKAAIOIINE
KAUeCTBEHHBIM COCTaB pPa3NUYHBIX HEOPraHWYECKUX BEUIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HMOHBI, MTPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ pPacKpbIBaTh CYHIHOCTH OKHUCJIUTCIIbHO-
BOCCTaHOBHUTCIIbHBIX peaKIII/Iﬁ IMoCpEaACTBOM COCTaBJICHUA
QJICKTPOHHOI'O OaaHca 3TUX peakunﬁ

1.10

ChopMHpOBaHHOCTh YMEHUN OOBICHITH 3aBHCHUMOCTh CKOPOCTHU
XUMHAYECKON pEakuy OT Pa3InyHbIX (JaKTOPOB

ChopMHUpOBaHHOCTE YMEHHU OOBSICHATH XapaKTep CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBHS
(mpunnun Jle [latennbe)

OOmas ¥ HeopraHu4ecKast XUMHsI

2.1

ChopMupoBaHHOCTH YMEHHI packpbiBaTh cMbICH llepuoamueckoro
3aKOHa H.N. Menneneena u JIEMOHCTPUPOBATH €ro
CHUCTEMATH3UPYIOIIYI0, OOBSCHUTEIbHYIO U  MPOrHOCTHYECKYIO
byHKIMH

2.2

ChopMHUpPOBAaHHOCT,  YMEHHUW  XapaKTepU30BaTh  AJIIEKTPOHHOE
CTPOEHME aTOMOB XMMHYECKHUX JJIEMEHTOB 1-4  mepuonos
[Tepnoanueckoii cuctemsl xuMudeckux 3iaemeHToB /.M. Menneneesa,
UCNONB3Yysl  TMOHATUA  «S-, p-, d-DIIEKTPOHHBIE  OpOUTANINY,
«3HEPreTUYEeCKUEe YPOBHM», OOBICHITH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COCIUHEHMH IO IEpHoAaM U
rpynmnaMm I[lepuoguyeckoit cucrteMbl XUMHYECKUX 3ieMeHTOB J[.H.
Meneneena

23

CdopMupoBaHHOCTh YMEHHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHWMYECKUX BEIISCTB  Pa3IMYHBIX
KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHUE FCHETUYECKOM CBS3H MEXITY
HEOPraHWMYECKMMH  BEIIECTBAMH  C  IOMOINBIO  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITHIA
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CdopMHpOBaHHOCTh yYMEHHMH yCTaHAaBIUBATh MPUHAIICKHOCTH
HEOPraHUYECKUX BEILIECTB M0 MX COCTaBY K ONPEAEIEHHOMY Kiaccy
(rpymme) coequHeHu (IPOCThIe BEUIECTBA — METAIIBI U HEMETAIJIBI,
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OKCH/Ibl, OCHOBAaHMSI, KUCJIOTbI, aM(POTEPHbIE TUAPOKCUIbI, COIIH)

2.5

CdopMHpoBaHHOCTHh YMEHUHN HCIIONIB30BaTh XUMHUECKYIO CUMBOJIUKY
JUIs COCTaBJIeHUs (OpMyJl BEIIECTB M YypaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnyeckyto HomeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTJENbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
YIJEKUCBIA Tra3, aMMHak, raméHas H3BEeCTb, Heraui€Has W3BECTb,
IUTHEBAs COJA, MUPUT U JPYTHUE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB  Pa3IMYHBIX
KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE FCHETUYECKOM CBS3H MEXITY
HEOPTraHWMYECKMMH  BEIIECTBAMH  C  IOMOINBI0  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITHIA

2.7

CdhopMHUpOBAaHHOCTH YMEHUH TUTAHUPOBATH U BBITTOTHATH XUMHUYECKUT
AKCTIEPUMEHT (Pa3joKE€HHE IMEPOKCHIA BOAOPOJAa B MPUCYTCTBUU
KaTajan3aTopa, olpeaeseHHe Cpebl pacCTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCATBLHOTO WHAMKATOPa, BIUSHUE pPa3IHYHBIX (PaKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaklHMH, peakuud HOHHOro OOMeHa,
KaueCTBEHHBIC peakluu Ha cyibdar-, KapOOHAT- U XIOPUI-AaHUOHBI,
Ha KaTHOH aMMOHHS, PELIEHUE SKCIIEPUMEHTABHBIX 3aJa4 M0 TeMaM
«Mertamb» u «HemeTamib») B COOTBETCTBUU C MIPABUIIAMU TEXHUKU
0e30macHOCTH TpU OOpaIieHWH C BEIIeCTBAMU M J1a0OpPaTOPHBIM
o0opyaoBaHUEM; MPEACTABISTh PE3YNBTATHI XUMHUYECKOTO
JKCIIEpUMEHTa B (QOopMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

CdopMupoBaHHOCTE yMEHHH COONMIOATh TpaBHJa TOJIB30BAHUS
XUMUYECKON TOCYIONW W JTaOOpaTOpPHBIM OOOpPYJOBAaHHEM, a TaKKe
npaBuia OOpaIIeHNs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSIMU
110 BBIMIOJTHEHHUIO JJAOOPATOPHBIX XUMHUECKHX OMBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  XapaKTepU30BaTh  XHUMHYECKHE
IIPOLIECCHI, JIEKAIUE B OCHOBE NMPOMBIIIIEHHOTO TOJYYEHUSI CEpHOU
KHUCJIOTBI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTH IMPEACTaBICHUN 00
OoO0ImMMX HAyyHBIX MPUHLUMOAX M  OSKOJOTMYECKUX Ipobdiiemax
XMMHYECKOTI0 IPOU3BOCTBA

XUMHS U KU3Hb. PacuyéThl

3.1

ChopMHUpOBAaHHOCTH TPEACTABICHUH O XUMHYECKOH COCTABIISIOIICH
€CTEeCTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHUU B IO3HAHUU
SIBJICHUW TIPUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM s
pelIeHUs TPAKTHYECKUX 3a7a4 M JKOJOTUYECKH OOOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBbIO U MIPUPOJIHOI cpesie

3.2

CdopMHUpOBaHHOCTH YMEHUH KPUTHYECKHU AHAJIM3UPOBATH
XUMHUYECKYI0 HH(OpMaIio, MOJy4aeMyl W3 pPa3HbIX HCTOYHHKOB
(cpencTBa MaccoBO KOMMYHUKaIUK, ceTh IHTEpHET U Ipyrue)

33

ChopMHUpOBAaHHOCT, yMEHHUH COOMIONATh TIpaBUJIa JKOJIOTHYECKU
1es1ecoo0pa3Horo MoBeAeHUsI B OBITY M TPYNOBOW JEATENBHOCTH B
LEIAX COXPAHEHUS] CBOErO 3J0POBbS M OKPY’KAKOIIEW NPUPOIHOU
cpenbl

34

Oco3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKHBBIE OpraHU3Mbl

36




OnpeAeNEHHbIX BEIIECTB, NOHMUMAas cMmbica mnokaszarens [IJIK,
MOSICHSTh HAa MPUMEPAX CHOCOOBI YMEHBIIIEHUS U TIPEIOTBPALICHHS X
BpPEJIHOTO BO3/ICHCTBUS HA OPraHU3M YEJI0BEKa

3.5

CdopmMupoBaHHOCTH ~ YMEHUHl  NIPOBOAWUTH  BBIYMCIEHUS  C
UCIIOJIb30BAHUEM TOHSTHS «MaccoBasi JIOJIsI BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIEHUI Ta3oB NpPU XHMUYECKUX PEAKIUSAX, Macchl
BElleCTBa WK 00bEMA ra3oB MO W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO U3 YYacTBYIOLIMX B pPEaKLUU BEILECTB,
TEIUIOBOTO 3(peKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPALLECHNS U COXPAHEHUS SHEPTUU

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepHeMblﬁ IJAEMCHT COACPKAHUA

1

Teopernyeckrie OCHOBBI OPraHMYECKON XUMHUH

1.1

[Ipenmer opraHmyeckol XUMHM: €€ BO3SHMKHOBEHHE, PAa3BUTHE U 3HAUYCHUE B
[IOJIyYEHUU HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOEHHsS OpraHU4ECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CtpykTypHble (OpMYJIBl OpPraHMYECKUX BEIIECTB. [ OMoyIorus, H30MEpHsL.
XuMuyeckasi CBSI3b B OPraHMYECKUX COEAMHEHUSX — OJUHAPHbIE U KpaTHbIE
cBsi3u. [IpencraBienue o KIacCUpUKAIMU OPTaHUYECKUX BEILIECTB

1.3

HOMCHKJ'IaTypa OpTraHUYCCKUX COCI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘leCKaH) U TPUBHAJIBHBIC
Ha3BaHUS BaXKHEUIIINX HpGI[CT&BHTGJ'IGfI KJIACCOB OPraHMYCCKUX BCHICCTB

YrneBoaopobl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TI'OMOJIOTMUECKHH psa. MetaH M 3TaH —
IpOCTEHIINE NPEACTaBUTENIN alKaHOB: (hpU3MUECKHMe W XMMHUYECKHE CBONCTBA
(peakuuy 3aMellleHUusT U TOpPEHMs), HAaXOXKIACHHE B NPUPOJE, IOJIYyYEHUE U
IIPUMECHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHU psii. DTUIECH WU NPONUJIEH —
MPOCTEHIINE TPEICTABUTENN ATKEHOB: (PU3MYECKUE M XUMHUYECKHE CBONCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALUU, OKHCIEHUS U
MOJIMMEPU3AIUH), OJTYyUYECHUE U TPUMEHEHUE

2.3

Anxanuensl: OyrtanueHn-1,3 u metmnOyraaueH-1,3: cTpoeHue, BakHeHIIue
XUMHUYECKHE CBOMCTBA (peakius noaumepusanun). [lomydyenne cuHTETHUECKOTO
Kay4yKa U PE3UHbI

24

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, FTOMOJIOTHYECKUH psid. ALETUIEH —
NPOCTEUIINKA TPEACTaBUTENh AalKWHOB: COCTaB, CTpPOEHHE, (HU3UYECKUE W
XMMHUYECKHe  CBOMcTBa  (peakuuu  TUAPUPOBAHUSA,  TaJOr€HUPOBAHMUS,
TUipaTalliy, TOPEHUs), IOJTyUYeHHe U PUMEHEHNE

2.5

Apenbl. beHzonm: cocra, crpoeHHe, (pU3MUYECKHME W XHUMHUYECKHE CBOWCTBA
(peakuuy TaJOreHUpPOBAHHUS W HUTPOBAHUS), TMOJYyYEeHHE U MPHUMEHEHUE.
Tomyon: cocraB, cTpoeHue, (pu3nyeckue M XUMHUYECKHUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSA W HUTPOBAHMS), MOJyYeHHE U TNpuMeHeHHe. TOKCHYHOCTh
apeHoB. l'eHeTHueckass CBA3b MEXKIy YTJIEBOAOPOAAMM, NPHUHAMIEKAMMHU K
pa3IMYHBIM KJIaccaM

2.6

[IpuponHble HMCTOYHUKH YTIIEBOJAOPOAOB. IIpupomHBIi Ta3 W MOMyTHBIC
HedTsaHbie Ta3pl. HedTh u €€ mpoucxoxnenue. CrocoOwl nepepaboTku HedTH:
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MEPETOHKA, KPEKUHI (TepMUYECKHH, KaTaquTHuecKuii), muposus. I[IpoaykTsl
nepepaboTKU HePTH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIi
YIoJib U MPOJYKTHI €r0 nepepadoTKu

Kucnoponcoaep:xaiiue opraHi4ecKue COeJMHEHUSI

3.1

IIpenenbHble  ONHOATOMHBIE CHUPTBL. MeETaHONI W 3TAaHON: CTPOCHHE,
¢buznyeckue W XMMHUYECKHE CBOMCTBa (peakiuu C aKTUBHBIMU MeTaJllaMH,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), IMpUMEHEHHE. BoJoponHble CBS3U MEXAy
MOJIEKYJIAMH COUPTOB. JelicTBHE METaHOJIa M 3TAHOJA HA OPraHHU3M YEJIOBEKa.
MHOroaToOMHBIE CHUPTHI. DTHICHTIUKOIb U TIUIEPHH: CTpOeHHE, (prusnyeckue
U XUMHUYECKHE CBONCTBA (B3aMMOJEHCTBHE CO MICJIOYHBIMU MeETaJllIlaMH,
KAauecTBEHHAsl peakllis Ha MHOIOATOMHBIE CHMPTHI). JlelicTBUE Ha OpraHU3M
yesnoBeka. [ [pumeHenue rivnepruHa u STUICHIIITUKOIIS

3.2

deHoN:  CTpoeHHWE MOJEKYJIbl, (U3MYECKHE U XUMHYECKHE CBOWCTBA.
TokcuuHocTh penoina. [Tpumenenue dheHoa

33

Anpaerupl U KeTOHBL. DOpMallbIETH/I, alleTaabACTUA: CTPOCHHE, (PU3HUECKUEe U
XUMHYECKHE CBOMCTBA (pEaklUu OKHCIIEHUS U BOCCTAHOBJICHUS, KaYECTBEHHbIC
pEaKIum), MOJyuYeHUE ¥ IPUMEHEHHE

34

OnHOOCHOBHBIE Ipe/eNbHbIe KapOOHOBBIE KUCIOTh. MypaBbHHAs U YKCyCHas
KHCJIOTBI: CTpOE€HHE, (PU3MYEecKHe U XMMUYECKHEe CBOWMCTBa (CBOICTBa, 00IIKe
JUI KJlacca KHUCIIOT, peakius 3TepuUKanuu), MOJyueHHEe M IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KUCIIOTHI KaK MPEACTaBUTEIN BBICHINX KapOOHOBBIX
KUCJIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE

3.5

CrnoxHble 3(upbl Kak MPOU3BOIHBIE KApOOHOBBIX KUCIOT. ['MapOIn3 ClI0XKHBIX
a¢upos. Kupsel. I'maponus xupos. [Ipumenenue xxupos. buonornyeckas poib
KHUPOB

3.6

VYraeBoapl: cocTaB, KIacCU(PHUKALMS yIIeBOJOB (MOHO-, AU- M MOJIMCAXapUbl).
['moko3a — MpoCTeHWIINe MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJICKYJIBI,
¢usnyeckue M XUMHUYECKHE CBONCTBAa (B3aMMOJEHCTBHE C THAPOKCHIOM
meau(Il), okucieHme  amMMHauyHBIM ~ pacTBOpoM  okcuga  cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHUE TJIIOKO3bl), HAXOXKAEHUE B MPUPOJE, IPUMEHEHUE,
ounonorudeckas poiib. @orocunTte3. OpykTo3a Kak U30Mep TItoKo3bl. Kpaxman u
LEJIUTI0JI03a KaK NMpUpOoJHble moiuMepbl. CTpoeHue Kpaxmana U LEJUIIOJIO03bI.
dusnyeckue M XUMHYECKHE CBOMCTBa Kpaxmaina (THApOIM3, KauyecTBEHHas
peaKIys ¢ MOJ0M)

A30TCoJIeprKale OpraHuIecKie COSTMHECHUS

4.1

AMUHOKHUCIIOTHI Kak aM(pOoTepHble OpraHudeckue coequHeHus. duznueckue u
XMMHYECKHE CBOICTBa aMHUHOKUCIOT (Ha MpuMepe IuiuHa). buonmornueckoe
3Ha4YE€HHE aMMHOKHUCIOT. [lenTusl

4.2

benku kak npuUpoIHBIE BBICOKOMOJEKYJIApHbIE coenauHeHus. IlepBuuHas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB:
TUJIPOJIU3, ICHATypallus, KAUeCTBEHHbIE pEeaKlIUy Ha OeKu

BBICOKOMOIEKYIISIPHBIE COETMHEHMS

5.1

OCHOBHBIE TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCI[PIHGHHﬁI MOHOMCED,
IIoJImMmeEp, CTPYKTYPHOC 3BCHO, CTCIICHb MoJIMMEpu3aluu, CpPpCaHAA
MOJICKYJISIpHAad Macca. OcHoBHBIE MCTOAbl CHHTC3a BBICOKOMOJICKYJISAPHBIX
COG,Z[I/IHGHI/II\/'I — NOJIMMCPHU3aluA U ITOJITMKOHACHCAIIUA

5.2

OKCIEPUMEHTAIbHBIE METOABl M3Y4YEHHS BEIIECTB M WX NPEBPALICHUMN:
O3HAaKOMJIGHHE C o00pasllaMH TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
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miacTMace, KayuyykoB. [loidyyeHre CHHTeTHYECKOrO KayuyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 21eMEHT COAePKAHUSA

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHUH

1.1

XUMHYECKUH 3JIeMEHT. AToM. SIapo aToma, U30TOIBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTU4yecKue ypoBHH, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpesieleHHs] HIEKTPOHOB MO0 OPOUTAIIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpAIIHsI aTOMOB

1.2

[Tepuonnueckuii 3axkoH u Ilepuoguyeckas cuCTeMa XUMHUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CB3b NEPUOANYECKOTO 3aKOHA U [leproauyeckoil cuctemMbl
xumudeckux snemeHToB .M. MenneneeBa ¢ COBpEMEHHOUM TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKUX DJJIEMEHTOB M
o0pa3yeMbIX MMHU TPOCTBIX U CIIOXKHBIX BEIIECTB MO TPYIMIaM U MEPUOJIaM.
3HayeHue MepUOIMYECKOTO 3aKOHA B PA3BUTHUU HAYKHU

1.3

Crpoenue BemecTBa. XHMHYECKas CBsI3b. BHIbI XUMHUYECKOH CBS3H
(koBaJIeHTHAs HEMOJNSApHAass U TOJIApHAs, HOHHAs, MeTajuinueckas). HoHbI:
KaTHOHBl W aHWOHBI. MexaHu3Mbl 00pa30BaHUsA KOBAJECHTHOW XHUMHYECKOMN
cBs13u (OOMEHHBIN U JIOHOPHO-aKIICNTOPHBIN). BostopogHas cBsi3b

1.4

BanenTHOCTD. QHGKTpOOTpI/II_IaTeJIbHOCTB. CTeneHb OKHCIICHUS

1.5

BemiectBa MONEKyYISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
cocTaBa BeIlleCTBA. THIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT THUIA KpUCTauIMdeckod pemérku. [loHsTHe O naucnepcHbIX
cucremax. VICTUHHBIE U KOJUIOMJHBIE pacTBOpbl. MaccoBasi 101 BeLIeCTBa B
pacTBope

1.6

Knaccudukanms HEOPraHUYECKUX COCJIMHEHMIA. Howmenxknarypa
HEOPraHUYECKHUX BEIIECTB

1.7

XuMUYecKass  peakuus. Knaccudukanus XUMHUUYECKUX  peakLUi B
HEOPraHWYECKON M OpPraHNMYeCKOM XMMHH. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHUs U MPEBPAILCHUS SHEPTUHU PU XUMUYECKUX PEaKLUIX

1.8

CKOpOCTB p€aKuuu, €€ 3aBUCHUMOCTB OT Ppa3IMYHbIX (baKTOpOB

1.9

OOpatuMble peakiuu. XUMHUYecKoe paBHOBecue. PakTopsl, BIMAIOLIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

DnexTponuTnueckas nucconmanus. CuiibHble W ciadble anekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEINECTB: KHCNAas, HEWUTpalibHas, IIeiodHas. Peakiym
HMOHHOTO 0OMEeHa

1.11

OKHCIUTEIBEHO-BOCCTAHOBUTEIBHBIC pC€aKnuun

Heopranuueckas XxumMusi

2.1

Hewmerannsl. [Tonoxenue nemerannoB B [lepuoanueckoil cucreMe XUMHUYECKUX
anemenToB [[.MI. MenneneeBa u 0COOCHHOCTH CTpOEHHUs aTOMOB. DuznuecKue
CBOMCTBa HEMETANIOB. AIIJIOTPOIMS HEMETAIJIOB (Ha MpHMepe KHUCIOPO[a,
cepsl, hocdopa u yriepoaa)

2.2

XUMHYECKHUE CBOWCTBA BaXXHEUIIUX HEMETAUIOB (TajJOreHOB, CEphl, a30Ta,
dbochopa, yrmepoga W KpeMHHS) M HX  COCIMHEHUH  (OKCHIIOB,
KHCIIOPOJICO/ICPKAIIUX  KHUCJIOT, BOJOPOJHBIX coeauHeHui). [lpumeHneHue
BOKHEHIIINX HEMETAJUIOB U MX COCTMHEHUI
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Mertamwibl. [lonoxxenue metamwioB B llepuoandeckoid cucTeMe XHUMHUYECKUX
anemenToB JI.U. MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000I04EK
aToMoB MeTaiuoB. O0mme Gpuznyeckue cBocTBa MeTauioB. CriaBbl METAJIIOB.
DNEKTPOXUMHYECKHUM psiji HAPSHKEHUH METaJlJIOB
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XWMHYECKHUE CBOWCTBA BAXHEHITUX METAUIOB (HATPUH, Kallui, KaJbIUH,
Mar"uii, aJlOMUHUH, IIUHK, XPOM, JKEJIe30, MeIb) M MX coeauHeHuid. OOmme
crocoObl MOJYyYCHHsI METALIOB. [[puMEHEHNE METAIIOB B OBITY U TEXHHUKE

2.5

I'enetnueckas cBI3b HCOPraHNMYCCKUX BCIICCTB, IPUHAJICKAIIUX K PA3JIMYHBIM
Kj1accaM

XUMHUS U )KU3HD

3.1

Ponp xumum B 00€CrEYeHHH JKOJIIOTUYECKOHW, DHEPreTHUECKONH M MUIIEBOU
0€30MacHOCTH, pa3BUTUU MeIUIMHBL. [IoHATHE O Hay4yHBIX METOAax MO3HAHUS
BEIIECTB U XUMUYECKUX PEaKLUN

3.2

[IpencraBneHust 00 OOIIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOMyYeHUs
BOXHEUIIMX BelIeCTB. YeNOBEK B MHUpPE BEHIECTB M MATEPUATIOB: Ba)KHEUILIHME
CTPOMUTENBHBIE MaTepUalbl, KOHCTPYKUHOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepualibl JJIsl AJEKTPOHHKHA, HAaHOMATEpHUalbl, OPraHUYECKUE U
MHHEpaJIbHBIC Y100pEHUs

3.3

XuMmusi W 3I0pOBbE 4YENIOBEKA: TMpaBHJIa MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpermapaToB, MpaBmia OE30MacHOTO WCIOJIB30BAHUS TPENapaToB OBITOBON
XMMHUH B TIOBCEJTHEBHOM KH3HH

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

Xumus, 10 xitacc:
y4eOHUK AJis1 0011e00pa30BaTeNbHBIX OPTaHU3AIIHIA:
6azoBbiil ypoBeHs/I . E.Pym3urnc,®.I".®enpaman. M. I1pocsenienue,202 1

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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