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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XxuMHM Ha YpOBHE CpemHEero olmiero oopasoBaHusl pa3paboTaHa Ha ocHoBe PenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBannu B Poccuiickoii ®enepannm», TpeOOBaHHN K pe3yibTatamMm
ocBoeHHs (emepanbHON  00pa3oBaTEIBHON mporpaMmbl  cpemHero oomero oopazoanms (DOII  COO),
MpeJCTaBlIeHHBIX B DeepabHOM TocymapcTBEHHOM oOpaszoBatenmbHOM cTaHmapte COO, ¢ yuérom KoHremnmmm
Mperno/iaBaHusl ydyeOHOro mnpeaMera «XUMHsS» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit ®Penepanum,
peanu3ylonIX OCHOBHBIE 00pa30BaTeNbHbIE INPOrPaMMbl, W OCHOBHBIX MOJNIOXKEeHWH «CTpaTterus pasBUTHS
BocriutaHus B Poccuiickoit denepanmu Ha miepuoxa 1o 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOIXOIOB K pa3pa0OTKe MPOrpaMMBI IO XUMHH, K OMPEACICHUIO0 OOIINCH CTpaTerud OOydYeHWS,
BOCIIUTAHMS U Pa3BUTHs 00YYaIOMINXCS CPEeNCTBaMU yueOHoro npenmera « XuMus» 1uist 10—11 kinaccoB Ha 6a30BOM
ypoBHE cocTaBWwiM KoHuentyanbHble nojaokeHus @I'OC COO o B3auMOo0OYyCIOBIEHHOCTH IIEJeH, CoIepKaHus,
pe3ynbTaToB 00y4EHHs U TPeOOBaHUI K YPOBHIO MOJrOTOBKH BBIITYCKHHKOB.

Xumndeckoe oOpa3oBaHWe, TOJMy4aeMOE BBITYCKHHUKAMHU O0Ie00pa3oBaTENbHON OpPTaHM3allUH, SIBIISETCS
HEOThEMJIEMOW YacThl0 MX oOpazoBaHHOCTH. OHO CIYXHT 3aBEepIUAOIIUM JTAaloOM peaju3alid Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIUX LEIOCTHOH CHCTEME XUMHYECKOrO
0o0pa3zoBaHusi. JTH LEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB NPHUPOAbI, (POPMHPOBAHWS MHUPOBO33PEHUS M OOLIEH
KYJBTYpBhI YEJIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAHHOI'O OTHOLICHUS K CBOEMY 3/I0POBBIO M IPUPOIIHOM cpele.
Peanusyercss xumudyeckoe oOpa3oBaHHE OOYYAIONIMXCS HA YPOBHE CpeIHEero olIero oOpa3oBaHHs CPEACTBAMHU
y4eOHOro mnpeamMera «XHMHUS», COAEPKAHWE U TMOCTPOSHHE KOTOPOTO OIpeleNieHbl B TPOrpaMMe M0 XUMHHU C
y4éroM crieu(UKH HAYKH XUMHUH, €€ 3HAUeHWS B MO3HAHWM IPUPOJBI M B MaTEPHUAIbHOM XHM3HM OOIIECTBa, a
TaKkKe ¢ y4€TOM OOLIMX IieNel M MPHHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro
ob1ero oopazoBanust B Poccuiickoit @enepanmu.

XHUMHSA KaK DJIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK urpaer OCO6y}O poJib B COBpCMCHHOﬁ IIMBUJIM3Aa1lUH, B
CO37aHMM HOBOW 0a3bl MaTepHalbHOM KylbTyphl. OHa BHOCHT CBOH BKJIaX B (DOPMHUPOBAHHE PAlMOHAIBEHOTO
HAaYYHOT'O MBIIUICHUS, B CO3JaHKE LIEIIOCTHOIO IPEACTAaBICHUA 00 OKPYXKAIOIeM MUpPE KaK O €AUHCTBE MPUPOIbI U
YenoBeKa, KoTopoe (opMHUpYeTcs B XUMHHU Ha OCHOBE NOHMMAaHUS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MHUpa,
OCO3HAHUA B3aMMOCBSI3H MEXy CTPOCHHEM BEILECTB, MX CBOHCTBaMH U BO3MOKHBIMH O0IACTSMH IPUMEHEHHS.

TecHO B3aMMOIEWUCTBYS C IPYIMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTajla HEOThEeMJIEMOH YacThiO
MHPOBOM KyJIBTYpBl, HEOOXOOMMBIM YCIOBHEM YCICIIHOTO Tpyda W JKM3HM Ka)KIOrO WieHa oOIecTBsa.
CoBpeMeHHass XUMHUS KaK HayKa CO3MAATeNbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBieHa Ha pelleHHe
rJ00aJbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSI 4YEJIOBEYECTBA — CHIPHCBOM, OJHEPreTUYECKOHM, IHIIEBOH,
9KOJIOTMYECKOH 0€30MacHOCTH U OXPaHbI 37J0POBbSL.

B coorBercTBUM ¢ OOLIMMU LENSMH U IPUHIUIIAMHI CPEIHETO O0LIero o0pa3oBaHMs COAEp)KaHHE MpeaMeTa
«Xumus» (10-11 kmaccel, 6a30BbIil yPOBEHb M3Y4EHHsI) OPUEHTUPOBAHO MPEHMYIIECTBEHHO Ha OOLIEKYIIbTYPHYIO
MOATOTOBKY OOYYalOmMXCsl, HEOOXOOUMYI0 MM ISl BBIPAOOTKH MHPOBO33PEHYECKHUX OPHUEHTHUPOB, YCIIEIIHOTO
BKJIIOYEHHS B OKHM3Hb COLMYyMa, IPONO/DKEHUS O00pa3oBaHMS B pa3IMYHBIX O0NacTsAX, HE CBS3aHHBIX
HENOCPEACTBEHHO C XUMUEM.

CocTaBnsionmMu npeaMera « XuMmus SIBISIFOTCST 0a30Bble Kypebl — «Opranndeckas xumusi» u «OOmas u
HEOpraHW4YecKasi XUMUSD», OCHOBHBIM KOMIIOHEHTOM COIEp)KaHHS KOTOPBIX SIBIISIOTCS OCHOBHI 0a30BOH HayKH:
CHCTEMa 3HAHUH MO0 HEOPraHWMYECKOW XMMUU (C BKIIOUCHHEM 3HAHWN M3 OOINEH XMMHW) M OPTaHWYECKOH XUMHUH.
dopMupoBaHne TaHHOW CHCTEMBI 3HAHWH NPU W3yYeHUH MpeaMeTa 00eCIeYMBAaeT BOSMOXHOCTH PACCMOTPEHHMS
BCEr0 MHOT00Opa3ysl BEILIECTB HAa OCHOBE OOLIMX IOHATHI, 3aKOHOB U TEOPHIA XUMHH.

Crtpykrypa comepkaHusi KypcoB — «Opranmdeckas xuMmus» u «OOmas u HeopraHW4YecKas XHMUSD)
copMHpoBaHa B MpOrpaMme N0 XMMHHM HAa OCHOBE CHCTEMHOrO IOIXOa K H3YYCHHIO Y4eOHOro MarepHana H
00YyCJIOBJIEHa UCTOPUYECKA OOOCHOBAHHBIM PA3BUTHEM 3HAHHI Ha ONpEAeN€HHBIX TEOPETHUECKUX YPOBHSX. Tak, B
Kypce OpraHMYeCKOH XHMHHM BEIECTBA PAacCMATPUBAKOTCA HAa YPOBHE KIACCHYECKOH TEOPUH CTPOCHUS
OPraHMYEeCKUX COCIMHEHHM, a TaKKe Ha YPOBHE CTCPEOXMMHYECKHX M DJICKTPOHHBIX MPEICTABICHUH O CTPOCHUH
BemecTB. CBelieHHsT 00 M3y4aeMbIX B Kypce BELIECTBAX JAKOTCS B PAa3BUTHH — OT YIIEBOJOPOIOB N0 CIOXHBIX
OMOJIOTMYECKH aKTHBHBIX COSIMHEHMI. B Kypce opraHMueckoil XHMHH MONYYarOT pa3BUTHE c(HOPMHUPOBAHHBIC Ha
YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHHsl IIepBOHAYaJbHBIE NPEIACTABICHHS O XHMHYECKOH CBf3H,
KJIaCCU(HMKAIIMOHHBIX TPH3HAKAaX BEHIECTB, 3aBHCHMOCTH CBOMCTB BELIECTB OT HMX CTPOCHHUS, O XHMHYECKOH
peaKIyu.

Iox HOBBIM yIIOM 3peHHs B IpeaMeTe « XUMHsD) 0Aa30BOT0O YPOBHS PaccCMaTpUBACTC H3yYECHHBIH HA YpOBHE
OCHOBHOTO 00mIero o0pa3oBaHMsl TEOPETHYECKHH MaTepuasll W (aKTOJOTMYECKHE CBEACHHWS O BENIECTBaX M
XMUMHUYECKOH peakmuu. Tak, B 4YacTHOCTH, B Kypce «OOmas © HeopraHMdyeckas XHMHS» OO0yJarommMcCs
TIPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATh 3HAUCHHWE TIEPUOJMYECKOTO 3aKOHa C OOIIETEOPETHUECKHX |



METOAOIOTMUECKUX TTO3UIUH, [Ty0XKe IOHATh UCTOPHYECKOe U3MEHEHUEe (YHKIUM 3TOro 3aKkoHa — oT 00o0m1atoIei
710 O0BACHAIONIEN U IPOrHO3UPYIOLIEH.

EnnnHas cucrema 3HaHWI O BaKHEHIIMX BEIIECTBaX, MX COCTaBe, CTPOCHWH, CBOIMCTBAX M NPUMEHEHHH, a
TaKKe 0 XUMHUYECKUX PEAKIHIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX NMpOTEKaHWs JomnosHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTaMM COJIEp)KaHHs, MMEIONIMMHU KyJIbTYPOJIOTHYECKHH M TPUKIAIHONW XapakTep. OTH 3HaHUSA
CHOCOOCTBYIOT MMOHUMAHHUIO B3aWMOCBSI3M XMMUH C JIpYTMMHU HayKaMH, PacKpbIBaloT €€ poib B MO3HABATEILHOU U
MPaKTUYECKOH JeSTENbHOCTH YENIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHIO YBaXKEHMS K IIPOLIECCY TBOpYECTBA B 00JIacTH
TEOPUH U TPAKTHYECKUX INPHIOKEHHH XHMHUH, TOMOTAal0T BBIIYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W
JIMYHOCTHO 3HAYMUMBIX NIPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KpUTHIECKH OCMBICIHBATh HH(POPMAIHIO U TIPUMEHATH €€
JUIsl TIOIOJIHEHMS 3HAHUM, pELIeHHS HMHTEIUIEKTYalbHBIX M SKCIICPUMEHTANbHBIX HCCIEIOBAaTelbCKUX 3ajad. B
LIEJIOM COZiep KaHKe YdeOHOro IpeaMera « XUMUs» JaHHOIO YPOBHS U3y4€HUs] OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOM OCHOBBI s NMOHMMaHUS (GuiocodCKuX HAeH, Takux Kak: MaTepHalbHOe
©IMHCTBO HEOPraHMYEeCKOr0 M OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTb CBOWMCTB BEIIECTB UX COCTaBOM U
CTPOEHHEM, TTI03HABAEMOCTh NPUPOIHBIX SIBJICHUI MyTEM SKCIIEPHUMEHTA U PEIICHUS IPOTHBOPEUNI MEXy HOBBIMH
(akTaMM U TEOPETUYECKUMHU INPEANOCHUIKAMH, OCO3HAaHHME POJIM XMMHU B PEIICHHU SKOJOTHMYECKUX MpoOieM, a
TaKoKe Mpo0IeM cOepeKEeHNU PHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3JaHHs HOBBIX TEXHOJIOTUH 1 MaTepHaOB.

B nnane penienus 3aad BOCHUTaHUA, PA3BUTHA U COLMAIN3ALUM 00YUYArOIMXCS IPUHATHIE IPOrPaMMOii 1o
XMMHU TIOAXOABl K OIPENETICHHIO COICP)KaHUs U IIOCTPOSHUS IpeAMeTa INpeaycMaTpUBAIOT (GopMupoBaHUE
YHHUBEPCAJIbHBIX YIEOHBIX NEHCTBUM, UMEIOMMX 0a30BOE 3HAYEHHE JUI PA3IMYHBIX BUJIOB AEATEILHOCTU: PEIICHUS
npobieM, IOKUCKaA, aHaIu3a U 00pabOTKKU MH(OPMALMK, HEOOXOAUMBIX AJIs MPUOOPETEHUs OIbITa MPAKTUUECKOH U
HCCIIeIOBATENILCKON IeATeIIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MO3HAHUH XUMUH.

B mpakTuke npenojaBaHus XUMUM KaK Ha YPOBHE OCHOBHOTrO oOIIero o0pa3oBaHUs, TaK U Ha YPOBHE
cpenHero odmero o0pa3oBaHUs, NPU ONPEACICHUHN COAEPKATETbHON XapaKTePUCTUKH Lielell U3ydeHus IpeaMeTa
HarpaBJeHUEM NEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCsI (POPMUPOBAHHE OCHOB XMMHUUECKOH HAYKH
KaKk O00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, INPAaKTHMYECKOH MAEATENbHOCTH 4YelOBeKa M KaK OAHOTO U3
KOMITIOHEHTOB MHPOBOH KyJIbTyphl. C METOANYECKOM TOUKH 3PEHUsI TAKOW MOAXOJ K ONPEACNICHUIO LieNied N3ydeHUs
npeamMeTa ABJIACTCS BIIOJIHE OIpaBJIaHHBIM.

CornacHo JaHHOH TOYKe 3peHHUs TJIAaBHBIMU LENAMH U3ydeHHs npeaMeTa «XuMmus» Ha 6a3zoBoM yposHe (10
—11 xi1.) sIBISAIOTCA:

e  (opMHpOBaHHE CHUCTEMbl XMMHYECKMX 3HAHUI KakK Ba)KHEWIIEH COCTAaBIISIOIIEH €CTECTBEHHO-HAYYHOU
KapTHHBI MHpPa, B OCHOBE KOTOPOW JeXKaT KIIIOYEeBbIe MOHATHA, (YHIAMECHTAJbHBIC 3aKOHBI M TEOPUH
XMMHUM, OCBOCHUE $3bIKa HAyKHM, YCBOGHHE W TIIOHMMAHHE CYIIHOCTH JIOCTYIHBIX 00OOIICHUII
MHPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJIEHHE C HCTOPUEH MX Pa3BUTHUSI U CTAHOBIICHUS,

e (QopMmHpoBaHHME M PA3BUTUE NPEICTABICHUN O HAYYHBIX METOJAaX IO3HAHMSA BEIIECTB M XMUMHYECKHX
peakiuii, HeoOXOAUMBIX AT MPUOOPETEHHs! YMEHUH OPUEHTHPOBATHCS B MUpPE BEIIECTB M XMMHYECKHX
SIBJICHUM, UMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKONW U NIOBCEIHEBHOM KU3HH;

®  pa3BHUTHE YMEHHUH M CIOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HAOMIOACHHEM M OOBSICHEHHEM XHMHUYECKOrO
JKCIIEPUMEHTA, COOJIOJICHUEM MIPABUII OE30IIACHOT0 OOpAIEHHS C BEIECTBAMH.

Hapsny ¢ atuMm, conepkaTenbHast XapaKTepUCTHKa LeJe W 3a/1ad M3Y4eHHS IpeMeTa B IporpamMMe Io
XMMHU YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBHUM C HOBBIMH IIPUOPUTETaMH B CHCTEME CpPEIHEro oOIIero
obpa3zoBanus. CeromHs B IPENONaBaHUHM XUMHH B OONBIICH CTENEeHH OTHAETCAd NPEANIOYTEHHE IPAKTHYECKOH
KOMIIOHEHTE COJIEp)KaHUid OOYdYeHHUs, OPHEHTHPOBAHHOW Ha IOATOTOBKY BBIMYCKHHKA 0O0IEeo0pa3oBaTebHON
OpraHM3alliy, BIAJCIONIETO HE HAOOPOM 3HAHWHA, a (QYHKIMOHAJIFHOW TPaMOTHOCTBIO, TO €CTh crmocobaMu u
YMEHHAMH aKTUBHOT'O IOIYYSHHS 3HAHUH 1 IPIMEHEHHS X B PEaJIbHOMN JKU3HH JJIs PEIICHHS TIPAKTUIECKUX 3aa4.

B cBsi3u ¢ 3THM IIpU M3yUYEHUH NpeaMeTa « XUMHD)» TOMHUHUPYIONIEE 3HaUeHHE TPUOOPETAIOT TaKKue LEnu U
3aJa4y, KaK:

ajanramds  OoOydalmolMXCd K  YCIOBHSAM  JMHAMHYHO  pa3BHBAIOLIErocs MHpa, (OpPMHPOBaHHE
MHTEIUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIBHOMY
MIPUHATHIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX JKU3HEHHBIX CHTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
TIPUMEHCHHEM;

(dopmupoBaHHe y OOyJalOmMXCS KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX  KOMIICTCHIIWI), HMMEIOIINX
YHUBEpCaAJIbHOE 3HAYCHHUE IS PA3IMIHBIX BUJIOB JACATEILHOCTH: PEIICHNS POOIIeM, MOMCKa, aHAN3a U 00paboTKu
nHpopmManuy, HEOOXOIUMBIX JUIi NPHOOPETEHHs OIbITa NEATENBHOCTH, KOTOpas 3aHHMMAaeT BAXXKHOE MECTO B
TIO3HAHWU XMMHUH, A TaKXKe IS OIEHKH C TO3WINI SKOJIOTMYECKOH 0E30IMacHOCTH XapaKTepa BIIHMSHHUS BEIIECTB U
XMMHYECKHX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPerny;

pa3BUTHE TTO3HABATEIBbHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPYECKMX CIOCOOHOCTEH 00yJarommxcs:
CHOCOOHOCTH CaMOCTOSITETBHO NPHOOpETaTh HOBBIE 3HAHWSA 10 XHMHH B COOTBETCTBHHM C JKM3HEHHBIMHU
MOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHBIE MH(OPMAIMOHHBIC TEXHOJIOTHH JUIS MOWCKA M aHAIN3a yIeOHOH M
Hay4HO-TIOMYJISIPHON MH(OPMAIIHA XUMHYECKOT'0 COJIePKAHUS;



¢opMupoBaHe ¥ pa3BUTHE y OOYYAIOIIMXCS  AaCCOIMATHBHOIO M JIOTHYECKOTO  MBIIIICHHUS,
HaOIOAaTeIFHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B YacTHOCTH, IIpH
TUTAHUPOBAHMH U TIPOBEIEHUN XUMHYIECKOT'0 SKCIIEPUMEHTa;

BOCIIUTaHHE y 00yJaIOMUXCs YOSKIEHHOCTH B TyMaHUCTHIECKOH HAIPaBJIEHHOCTH XUMHUH, €€ BayKHOH POJTU
B PEIICHUH MIO0ABHBIX IPOOJIEM PALMOHAIBHOTO IPUPOIOTIONB30BAHMS, TIOTIOJTHEHHS SHEPTETHIECKIX PECYPCOB
COXpaHEHHs IPUPOIHOTO PABHOBECHS], OCO3HAHUSI HEOOXOIMMOCTH OEpEeHOT0 OTHOIIEHHS K MPUPOIE M CBOEMY
3/I0POBBIO, @ TaKXKe IPUOOPETEHHsI OIBITA HCIIONB30BAHMS MOJYYEHHBIX 3HAHUWA ISl MPUHSTHS TPAMOTHBIX
PEILICHUH B CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHOM mimane cpenHero oOiiero oopasoBaHMsl MpenMeT «XHUMHs» 0a30BOTO YpOBHSI BXOIHT B COCTaB
npeaMeTHON 0bnacT «EcTecTBeHHO-Hay4YHBIE TIPEIMETHD).

OOmiee 4YHCIO YacoB, OTBEAEHHBIX JUIS W3Y4EHUs XHMHHM, Ha 0a30BOM YpOBHE CpeIHEro OOLIero
obpazoBanusi, coctaBisier 68 waco: B 10 xiacce — 34 yvaca (1 wac B Henemo), B 11 kimacce — 34 gaca (1 4ac B
HEJICIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBBI OPraHUYeCKOH XUMHH

IIpenmer opranuueckoil XuMuM: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAUCHHE B MOTYUYE€HUH HOBBIX BEILECTB U
marepuasioB. Teopuss cTpoeHusi opraHumueckux coequHeHuil A. M. bByrmiepoBa, €€ OCHOBHBIE MOJOXKEHUSI.
CrpykTypHbIe (OpPMYJIBI OpraHMYecKUX BemiecTB. ['oMonmorus, m3omepus. XUMHYECKas CBSI3b B OPraHMYECKUX
COEJIMHEHUSX — OIMHAPHBIE M KPATHBIE CBA3H.

[IpencraBnenne o knaccudukalMyu OpraHMYECKHX BellecTB. HOMEHKIaTypa OpraHMYecKHX COEIMHEHWH
(cucrematnyeckasl) ¥ TPUBHAIbHBIE HA3BaHHS BAKHEHIIINX TPEICTaBUTEINEH KJIACCOB OPTaHUYECKHX BELIECTB.

OKcnepUMeHTAIbHBIE METOAbl W3YYEHHs BEIIECTB M MX IPEBpAIlCHWIl: O3HaKOMIIEHHE C o0pa3naMu
OpraHMYECKUX BEIIECTB M MaTepHajaMH Ha HX OCHOBE, MOJAEIMPOBAHHE MOJIEKYJl OpPraHWYEeCKUX BeEIECTB,
HaOJIIO/IeHUE U OMKCaHKE JAEMOHCTPAMOHHBIX OIBITOB IO MPEBPALICHUIO OPIraHUUECKHX BEIECTB NPU HarpeBaHUU
(m1aBneHue, OOYrIIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH paa. MeTaH U 3TaH — NpOCTEeHIIINe NMPEICTABUTENN aJIKAaHOB:
¢usnueckre U XMMHUYECKHE CBOICTBa (peakiMy 3aMelleHUs] U TOPEHUs ), HaXOXJIEHUEe B NPUPOAE, MOTYyYCHHE U
pUMeEHEHHeE.

AJIKeHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psA. DTHICH M MPONWIEH — MpocTeilne MmpeacTaBuTenn
QIKEHOB: (U3MUECKWe W XHMHUYECKHE CBOMCTBa (pEakiMd THUAPUPOBAHMS, TaJIOTCHUPOBAHUS, THIpATalHH,
OKHUCJICHHUA U HOHI/IMCpI/ISaLII/II/I), MNOTY4Y€HHUEC U MPUMECHCHUEC.

Ankanuensl: Oyranuen-1,3 1 MetunOyrajaueH-1,3: crpoeHue, BaKHEHIINE XUMIYECKAE CBOMCTBA (peakius
nonumepusanuy). [TomydeHre CHHTETHUECKOTO KaydyKa 1 PE3HHBI.

AJIKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHUH psill. ALICTHIICH — IPOCTEHIINIT IpeICTaBUTENb
QJIKUHOB: COCTaB, CTPOSHHE, (DM3MUECKHE M XUMHYECKHE CBOMCTBa (PEakUUM T'MAPUPOBAHUS, IaJOTCHUPOBAHMUA,
TUIpaTaliy, TOpeHHs), OTy4YeHHe U IPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, Qpu3NUecKue M XMMHYECKHE CBOWCTBA (PEaKUUM TaJIOTEHUPOBAaHMS H
HUTPOBaHUs), IOJIY4YeHHE W IIpUMEHeHHe. Tonyor: cocmas, cmpoeHue, usuueckue u Xumuueckue ceolcmed
(peaxyuu 2anocenuposanus U HUMPOGAHUs), noayienue u npumerenue. TOKCHYHOCTh apeHOB. I'eHeTHUeCKas CBA3b
MEXIY YIJIEBOJOPOAaMH, NPUHAISKAIUMH K Pa3IMUHBIM KIaCCaM.

[IpuponHble MCTOYHUKH YriaeBomopoaoB. [lpupoaHslii ra3 u momyTHble He(TsHble ra3bl. Hedts u e€
npoucxoxaeHue. CrnocoObl epepaboTKi He(YTH: IeperoHKa, KPEeKHHT (TePMUYECKUH, KaTaTUTHIECKUI), TUPOIIU3.
IpoxyxTsl nepepaboTku HePTH, NX IPHUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yroyib ¥ MPOAYKTHI €ro
nepepaboTKH.

OKcHepUMEHTAIbHbIE METOAbI H3Y4EHMs BEIIECTB M MX IIPEBpAIlCHUIl: O3HaKOMJIEHHE C oOpa3laMu
IUIACTMACC, Kay4yKOB W pe3uHbl, Komiekuun «HedTe» u «YToip», MOIEIMpoBaHHE MOJEKYJ YIJIEBOAOPOAOB U
raJoreHONpPOU3BOJHBIX, IPOBEICHUE IPAKTUUCCKOM pabOThI: TOMy4EeHHE ATUIIEHA U U3YUCHUE €TI0 CBONCTB.

Pacuérnble 3a1a4m.

Beruncienus o ypaBHEHHIO XUMHYECKOH peaknuu (Macchl, 00bEMa, KOIMYECTBA CXOAHOTO BEIIECTBA WIIN
MIPOAYKTa PEAKLUH II0 M3BECTHBHIM Macce, 00BbEMY, KOIMUYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB MM IIPOIYKTOB
peaxmmn).

Kucnoponcoaep:kaume oprannyeckue coeJuHeHHs

[IpenenbHble OAHOATOMHBIE CIMPTHL. METaHON M TaHON: CTPOEHHE, (GU3MUECKHE M XMMUYECKHE CBOICTBa
(peakuuy ¢ aKTHBHBIMH MeETaJIaMH, TaJOr€HOBOAOPOaMH, TOPEHUE), PUMEHEHHE. BOIOpOIHBIE CBA3M MEXAY
MOJIEKyJIaMH CTIUPTOB. JleiicTBHE MeTaHONa ¥ 3TaHOMa HAa OPTaHU3M YEIOBEKa.

MHOroaTOMHbBIE CHHPTHL. JTHICHTTIMKONb W TIMLEPHH: CTPOCHWE, (PU3WUECKHE W XMMHUYECKHE CBOICTBa
(B3aMMoZEHCTBHE CO INENOYHBIMH METasIaMH, KaueCTBEHHAs PEakiys Ha MHOTOaTOMHBIE CIIUPTHI). [leficTBue Ha
OpraHu3M dYernoBeka. [IpruMeHeHne TnIeprHa 1 STHICHIIINKOIS.

@DeHOM: CTPOSHHE MOJIEKYNbI, (pru3udeckne M XuMudeckne cBoiicTBa. TokcwmaHOCTh (peHOMa. [IpuMeHeHne
(enomna.

Anpaernnpl U kemonwsl. PopMaNbAETHA, aleTAIbICTH: CTpOeHUE, (HU3NUECKHe M XUMHYECKHE CBOMCTBa
(peaxkuuy OKHMCIICHHS M BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEaKIINH), TIOydeHUE U TPUMCHEHHE.

OnHOOCHOBHBIE TIpefieNIbHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAas W YKCYCHas KHCIOTBI: CTPOCHHE,
(u3HUecKre N XMMUYECKHE CBOWCTBA (CBOMCTBA, OOIIHME IS KiTacca KHUCIIOT, PEaKIHs 3TepUPHUKALNN), TIOTyIeHHE




u npuMeHeHne. CTeapuHOBAask U OJICMHOBAsI KMCIIOTHI KaK TMPEJCTABUTENHN BBICIIMX KapOOHOBBIX KUCIOT. MblTa Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

CroxHble 3(QUpPHI KaK MPOU3BOJHBIC KaPOOHOBBIX KUCIOT. ['maponu3 cnoxHbiX 3¢upoB. Kupsl. ['uaponus
xupoB. [Ipumenenne xupoB. bronorndeckas ponb KUPOB.

VYraeBonsl: cocTaB, KiaccH(uKaims yriaeBoioB (MOHO-, IH- M HOJMcaxapuibl). [Jroko3a — mpocrednmi
MOHOCaxXapua: OCOOCHHOCTH CTPOGHHUS MOJIEKYJbl, (hPM3MUECKHe W XHMHUYECKHE CBOMCTBa (B3amMOAEHCTBHE C
runpokcumom memu(ll), okucneHue amMMuadHBIM pacTBOpoM okcuma cepedOpa(l), BoccraHOBIcHHE, OpokeHHE
TJIIOKO3bI), HAaXOXIEHHE B TPHUpOAE, NpUMEHEHHe, Ouornormdeckas ponb. PortocuHTes. PpyKTo3a Kak H3oMep
TJTIOKO3BL.

Kpaxman u nemmonosa Kak mpuponHele moiuMepbl. CTpoeHne Kpaxmalia W IesuTiono3bl. dusndeckue u
XMMHUYECKHE CBOMCTBA Kpaxmala (TUIpOJi3, Ka4YeCTBEHHAs PEaKius ¢ HOIOM).

OKcHepUMeHTaIbHBIE METOAbl HM3YYeHHs BEIIECTB W WX IPEBpalleHHii: MNpoBeleHHe, HaONoJeHue |
OITMCAaHWE JIEMOHCTPAIIMOHHBIX OITBITOB: TOPEHHE CIIMPTOB, KAa4eCTBEHHBIE PEAKIHH OJHOATOMHBIX CIHPTOB
(oxucnenue sraHona oxcuaoMm Meau(ll)), MHOroaTOMHBIX cnMpTOB (B3aMMOJEWCTBUE TIIMIIEPUHA C THIPOKCHIOM
memu(ll)), anpaerumoB (OKMUCICHHE aMMHAYHBIM pacTBopoM okcuaa cepebpa(l) m ruapokcumom wmemu(ll),
B3aMMOJIEHCTBUE KpaxMalia ¢ HOJJOM), IPOBE/ICHNE MTPAKTUUECKOI pabOoThI: CBOWCTBA PacTBOPA YKCYCHOW KHUCIOTBHI.

Pacuérnsle 3agaun.

Beruncienust Mo ypaBHEeHHIO XUMHYECKOH peaknuu (Macchl, 00bEMa, KOTMUECTBA UCXOIHOTO BEIIECTBA WIIU
MPOJYKTa PEaKUUH 0 M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB
peaximn).

AszoTcozepiKalye OpraHnaecKie CoeTMHEHHS.

AMMHOKHUCIIOTBI Kak aMQOTepHbIe OpraHuveckue coeinHeHus. Dusnueckne M XUMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha mpuMepe THIrHa). brojornyeckoe 3HaueHHEe aMUHOKUCITOT. [TenTup!.

benkn kak IPpUPOAHBIE BBICOKOMOJICKYIIAPHBIE COCANHECHUS. l_[epBI/I‘{Haﬂ, BTOpUYHAA U TPETUIHAA CTPYKTYypa
0enkoB. XMMHYECKUE CBOMCTBA OEITKOB: THIPOIN3, ACHATYPALUs, KAUeCTBEHHbIC PEaKIIMU Ha ONIKH.

3KCHepI/IMeHTaJ'ILHLIC METO/JIbI HM3Y4YCHUA BCIIECTB W HUX HpeBpaH_[eHHﬁ: Ha6ﬂ}0}1€HI/Ie n OIIMCaHHUuC
AE€MOHCTPAIIMOHHBIX OINBITOB: JACHATYpalUsl 6eJ'lKOB Ipy Harp€BaHuu, IBETHBIC pCaKIIUN 6CJ'IKOB.

BricokoMoiieKyJISIpHbIE COeAMHEHMSsI

OCHOBHBIE TTOHATUSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COSIMHEHUI: MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO,
CTeNeHb IONUMEPU3alUK, CPEeIHAS MOJEKyaspHas Mmacca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJEKYISPHBIX
COeMHEHUH — NOMMMEpH3aLHs 1 OJUKOHACHCALIHS.

OKCreprMeHTAJIbHbBIE METOIbl M3YYEHUs BEIIECTB M MX IPEBpaIleHHH: O3HAKOMJIEHHE C oOpa3namu
HPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeaIMETHBIX CBA3edl IpH M3y4eHHH OpraHudecKod xumuu B 10 Kiiacce OCyIIECTBISETCS
Yepe3 UCIOJIB30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IOHATHH, SBIISIOIMXCSA CUCTEMHBIMHU L
OTZENIBHBIX MPEIMETOB eCTECTBEHHO-HAyYHOr'0 IIMKIIA.

OO1ye ecTeCTBEHHO-HAYYHBIE IOHATHUS: SBJICHHE, HAay4HbIH (akT, THIOTe3a, 3aKOH, TEOpHs, aHAJH3,
CHHTE3, KJIacCH(UKALHS, IEPHOAUIHOCTE, HAaOII0IeHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEIUPOBaHHUE.

®usnka: MaTepus, YHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHIECKUI ypOBEHb, BEILECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, (PU3MUESCKHE BEINYMHBI M €IMHHUIBI X H3MEPEHHUS.

buonorus: wierka, opranu3Mm, Ouocepa, OOMEH BellleCTB B OpraHusMme, (OTOCHHTE3, OHMOJIOTHYECKU
aKTUBHBIE BelecTBa (OENKH, yrieBOIbI, JKUPHI, PEPMEHTHI).

I'eorpadusi: MUHEpaIIbl, TOPHBIE IOPOBI, ITOJIE3HBIE HCKOIIAEMBIE, TOIUIUBO, PECYPCHL

TexHOMOrHsA: NHIIEBBIE POIYKTHI, OCHOBHI PALMOHAILHOIO IIUTAHHsI, MOIOIINE CPEACTBA, JIEKaPCTBEHHBIE 1
KOCMETHYECKHE IIPeNapaThl, MaTepHAIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI XHMHH

XuMUYeCKUi dmmeMeHT. AToM. Sapo aToma, M30TONBI. DJEKTPOHHAS O0OII0YKa. DHEPreTHYECKUE YPOBHH,
MOyPOBHH. ATOMHBIE OpOHTaIH, S-, P-, d- 37eMenThl. OCOGEHHOCTH pacipeneleHrst 3JIEKTPOHOB TI0 OpOUTAISIM B
aTOMaXx 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DINEKTPOHHAS KOH(PHUTYPALUsI AaTOMOB.

[epromuaeckuit 3akoH u [lepmogmyeckas cucrema xumudeckux dsieMeHTOB J[. M. MenneneeBa. Cs3b
TIepHOANIECKOro 3aKkoHa u [lepnoamdeckoil cucteMbl XxuMudeckux anemeHToB /. V. MenzeneeBa ¢ coBpeMEHHOH
TEOpHeH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOIMCTB XMMHUYECKHMX 3JEMEHTOB M 00pa3yeMbIX HUMH
MIPOCTBIX M CIIOJKHBIX BEIIECTB 10 TPYNIIAM | MepHoiaM. 3HAUCHNE MTePUOANIECKOr0 3aKOHA B PA3BUTHN HAYKH.



Crpoenue BemecTBa. XUMHUUYECKas CBsI3b. BUabl XUMHUIECKOW CBsI3M (KOBAJICHTHAS HETIONSAPHAS U TOJISIpHAs,
WOHHAsA, MeTandeckas). MexaHn3Mbl 00pa30BaHUsI KOBAICHTHOH XWMHYECKOW CBS3M (OOMEHHBI W JOHOPHO-
akuenTopHslil). Bomopomnast cBs3e. BameHtHocTh. DnekrpoorpuuarenbHocTh. CteneHb oOkucieHus. oHsI:
KAaTHUOHBI U AaHUOHBI.

BemecTtBa MOJNEKYISPHOrO U HEMOJEKYJISIPHOIO CTPOEHUs. 3aKOH NOCTOSHCTBA COCTaBa BEIECTBA. THIIBI
KpPHUCTAJNINYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELECTB OT THIA KPUCTAIITMUECKON PEIIETKY.

[lonaTHe 0 aucnepcHBIX cucTeMax. VICTHHHBIE M KOJUIOMAHBIE PAacTBOpBI. MaccoBasi 10 BellecTBa B
pacTtsope.

Knaccudukanms HeopraHMYeckux coequHeHHH. HoMeHKIaTypa HEOpraHW4ecKHX BEIIecTB. | eHeTHmdyeckas
CBSA3b HEOPTaHUMYECKHUX BEIECTB, MPUHAMAIESKAIINX K Pa3IMYHBIM KJIaccaM.

Xumndeckas peakius. Kiaccudukanys XuMHYeCKUX peakuii B HEOPraHMYeCKOH M OPraHMYeCKOW XUMHHU.
3aKOH COXpAaHEHUs MACChI BEIIECTB, 3aKOH COXPAHEHMS U IIPEBPAILCHNs YPHEPTUHU IIPU XUMHUECKUX PEeaKIUIX.

CkopocTh peakuuy, €€ 3aBHCUMOCTh OT pa3iW4HbIX (akTopoB. OOpaTUMble peakuuu. XUMHYECKOe
paBHOBecHe. PaKTOpbI, BIMSIONNE HA COCTOSTHUE XUMudeckoro paBHoBecusd. [Ipunmun Jle HlaTense.

Onektponuthueckas aucconuanys. CuibHble U cnadble 37eKTposnThl. Cpesa BOAHBIX PACTBOPOB BEIIECTB!
KHCNas, HeWTpabHasl, [IeI04Hasl.

OKUCITUTENBHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.

OKcHepUMeHTAbHBIE METOIbl M3YYEHHs BEIIECTB M MX MPEBPALICHUH: JIEMOHCTpaIMs —TaOJuIl
«Ilepuonuyeckas cucrtema xumuueckux snemeHToB J[. M. MenaeneeBay, u3ydeHHe MoJeliel KPHUCTaJUTMYECKUX
pemeérok, HaOMIO/IEHHE W ONHMCAaHHE JIEMOHCTPAIMOHHBIX W Ja0OpaTOpHBIX OMNBITOB (Pa3yioKEHHE IepOKCHIa
BOJIOpPOZIa B MPUCYTCTBUU KaTajU3aTOpa, ONpelelIeHHe CPeabl PacTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIHLHOTO
WHJIMKaTOpa, PEaKIMd MOHHOTO 0OMEHa), MPOBEACHHE MPAKTUUYeCKON padoThl «BiusHue pazindyHbIX (GaKkTOpoB Ha
CKOPOCTh XUMHUYECKON PEaKLIUu».

Pacuérnble 3anaun.

Pacu€rel o ypaBHEHMSM XMMMYECKUX PEAKLUM, B TOM YHCIE TEPMOXUMHUYECKHE PACUEThbl, Pacuérhl C
UCTIONIb30BaHUEM MOHSATHS «MaccOBast 0N BEIIECTBAY.

Heopranuyeckas Xxumust

Hemeramnsl. Ilonoxenue HemerasnoB B Ilepuoguueckoid cucreMe xumuueckux ainemeHros . .
MenneneeBa 1 0COOCHHOCTH CTpOeHUA aToMoB. Du3nyeckue cBOiicTBa HEMETAUIOB. AJUIOTPONHUS HEMETa/UIOB (Ha
puUMepe KUCIopo/a, cepbl, pocdopa u yriepoaa).

XUMHYECKUE CBOMCTBA BAKHEWIINX HEMETAIJIOB (TaJOreHOB, Cepbl, a30Ta, (hocdopa, yriepoaa U KpeMHHs)
1 UX COEIMHEHUH (OKCHIOB, KUCIOPOJCOAEPKALIUX KUCIIOT, BOXOPOAHBIX COEANHEHUM).

IIpumeHeHne Ba)XHEHIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. Ilonoxxenue meramioB B Ilepuonnueckoil cucreme xuMuueckux snemeHtoB Jl. Y. Menaeneesa.
Oco0EeHHOCTH CTPOEHMS JIEKTPOHHBIX 000JOYeK aTOMOB MerTamioB. OOmue ¢u3nYeckue CBOMCTBAa METAJUIOB.
CrutaBel METaIIOB. DJIEKTPOXUMHUUECKUH PsiZl HAIIPSKEHUH METaIIIOB.

XUMHUUYECKHE CBOWCTBA BAXHEUIINX METAJUIOB (HATPHM, KaJdui, KaTbIHid, MaTHUN, aTFOMUHHUM, [IUHK, XPOM,
XKeJIe30, Me/lb) U UX COCTUHEHHH.

OO0mme croco0bl monydeHus MeTaiioB. [IpuMeHeHne MeTasioB B ObITY M TEXHUKE.

OKcHepUMEHTaIbHbIE METO/Bl U3YUEHUsI BEIIECTB M UX MPEBPAILCHUM: M3ydeHHE KOIUIEKINH «MeTanisl U
CIUIaBBD», O0OpasloB HEMETAJUIOB, pEIICHHEe OKCIEPUMEHTAJBHBIX 3al1ay, HaOMI0JeHHe U  OIMCaHHUe
JEMOHCTPALMOHHBIX M JIaOOpaTOPHBIX OIBITOB (B3aHMMOASHCTBHE T'MAPOKCHAA ATIOMHUHUS C PacTBOPAMHU KHCIIOT H
IIeT04YeH, KAUeCTBEHHBIE PEaKIIMU Ha KaTHOHBI METAILIOB).

Pacuérnble 3a1a4m.

Pacuérsl Maccel BemecTBa WK 00BEMA Ta30B 1O U3BECTHOMY KOJIHYECTBY BEIIECTBA, MACCE I OOBEMY
OJHOTO M3 YJYAacTBYIOIIMX B pEAaKIMH BEUIECTB, pacdEéTsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) NPOIYKTOB
peaKIyH, CIH OJHO U3 BEIIECTB HMEET MIPUMECH.

XuMHA U KU3Hb

Pomes xuMum B 0OECIIEYEHHMH 3KOJIOTMYECKON, DHEPTreTHUSCKOM M THIIEBOH OE30MacHOCTH, Pa3BUTUU
MeaunuHbL. [ToHATHE 0 HAYYHBIX METOJAX MO3HAHUS BEMIECTB U XUMUYECKUX PEAKIIUIL.

[IpencraBnenust 00 0OIMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO ITOMYyIEHHUS BAKHEHIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHATOB: BA)KHEWIINE CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKIMOHHBIE
MaTepuanbl, KpPAacKH, CTEKJIO, KEepaMHKa, MaTephallbl U1 DIIEKTPOHMKM, HAHOMATEPHAsbl, OPraHUYECKHE U
MUHEpaIbHBIE YI0OpEHUS.

XUMHS 1 3/I0POBBE YETOBEKA: MPaBHiIa MCIIOIb30BAHNS JIEKAPCTBECHHBIX MPENapaToB, MPaBmuila 0€30MacHOTO
HCTIONIb30BAHMS IPETIApaTOB OBITOBOW XUMHH B TIOBCETHEBHOW KHU3HH.

MexnpeaMeTHbIE CBS3H.

Peanmuzammst MeXnpenMETHBIX CBA3eH NpU M3ydeHHWH oOOIeH W HeopraHudeckod xumuu B 11 kmacce
OCYIIECTBIISIETCS YePEe3 NCTIOIb30BAHNE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHITHH, SBISIOMINXCS
CUCTEMHBIMU /715 OTJENIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI O LIUKJIA.



OGHII/IG C€CTCCTBCHHO-HAYYHBIC TIOHATUA: Hay‘IHBIﬁ (baKT, TUIOTE3a, 3aKOH, TCEOpUs, aHalin3, CHUHTC3,
KJ'IaCCI/I(l)I/IKaHI/IH, NEPUOANIHOCTD, Ha6J'IIOIL€HI/I€, SKCIICPUMCHT, MOACIMPOBAHUEC, U3MEPCHUEC, SIBJICHUC.

dusuka: MaTtepusd, SHEPrusd, Macca, aToM, 3JICKTPOH, MPOTOH, HeﬁTpOH, HOH, H30TOII, PaANOaKTHUBHOCTD,
MOJICKYJ1a, 3H€pF€TH‘l€CKHI>'I YPOBCHL, BCUICCTBO, TCIO, 06’BéM, arperaTHoe COCTOSIHUC BCHIICCTBA, (1)1/13I/I‘I€CKI/I€
BCJIMYMHBI U €AUHUIIBI UX U3MEPCHUA, CKOPOCTD.

Buonorus: KJICTKAa, OpraHui3M, 3KOCHUCTEMaA, 61/10cq)epa, MAaKpoO- U MHUKPOIJICEMECHTbI, BUTAMHUHBI, oOMeH
BCLICCTB B OpraHrU3Me.

Feorpa(bnﬂ: MUHEpPAJIbI, TOPHBIC TOPO/JbI, IMTOJIC3HBIC HCKOITIA€MbIC, TOILUIMBO, PECYPCHI.

TexHomorusa: XUMHUECKast MPOMBIINIJICHHOCTb, MCTAJLIYprus, MNpOU3BOACTBO CTPOUTECIIbHBIX MAaTCpHaAJIOB,
CEIIbCKOX03MCTBEHHOE MMpOU3BOACTBO, IMHIICBAad IMPOMBIIIICHHOCTD, (l)apMaHeBTI/I‘{eCKaH MPOMBINUICHHOCTD,
MIpOMU3BOACTBO KOCMCTHYCCKUX IIpEeHapaToB, IMPOU3BOACTBO KOHCTPYKHHMOHHBIX MATEpHUAIOB, JSJICKTPOHHAA
MMPOMBINUICHHOCTh, HAHOTCXHOJIOT'UH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOSHHS OOYYAIOIIMMUCS IIPOTPaMM CpPEIHETO
obmrero 00pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM M TPEAMETHBIM). HaydHO-MeTOMUuecKoi OCHOBOW st
pa3paboTKH IIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS MPOrpaMM CPEITHETO 00IIero o0pa3oBaHUs SBISETCS CHCTEMHO-
JIEATEILHOCTHRIN MOAXO/.

B coOTBETCTBHU C CHUCTEMHO-ACATEIBHOCTHBIM TIOAXOJ0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIETATOB OCBOCHUS
npeaMera « XUMUs» Ha YPOBHE CPEITHETO 00IIEro 00pa30BaHUs BBIJICICHEI CICTYIONIIE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHICKON TPakKIAHCKOW HMIICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSATEIILHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYKME MOTHBAIIUU K O0YUCHUIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHI JMYHOCTH HA OCHOBE KJIFOUCBBIX IICHHOCTCH U
HUCTOPUICCKUX TPaIUIMi 6a30BOM HAYKHA XUMUWY,

TOTOBHOCTh U CIHOCOOHOCTh OOYYAIOIIUXCSA PYKOBOJCTBOBAThCS B CBOCH JEATCIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAMHU, MPHUCYIIMMH I[EIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHHS;

HaJIM4YHUe HpaBOCOBHaHI/IH 3KOHOFI/I'—I€CKOI‘/II KyJ'II)Typ])I u CHOCO6HOCTI/I CTaBUTh LCIIN U CTpOI/ITI) JKN3HCHHBIC
IIJIAHBI.

.HI/I‘IHOCTHLIC pe3yJ'[bTaTbI OCBOCHUA Hpe}IMCTa ((XI/IMI/ISI» JOCTUT'AKOTCs B CAUHCTBEC yqe6H0171 u
BOCHHTaTCJ'IBHOﬁ JCATCIIBHOCTU B COOTBCTCTBUU C FyMaHI/ICTI/I‘{eCKI/IMI/I, COLH/IOKyJ'lI)TypHI)IMI/I, }IYXOBHO-
HpaBCTBCHHBIMI/I HEHHOCTIMU W uHuJAcaJiaMu pOCCHﬁCKOFO Fpa)K}IaHCKOFO onecma, HpI/IHﬂTbIMI/I B O6LL[CCTBC
HOpMaMI/I u HpaBI/IJ'IaMI/I IOBCICHMUA, CHOCO6CTByIOLHI/IMI/I npoueccaM CaMOIIO3HaHUA, CaMOpaSBI/ITI/Iﬂ u
HpaBCTBCHHOFO CTAHOBJICHUA JUYHOCTHU O6yanOU.U/IXCH.

JIu4HOCTHBIE pE3yJbTaThl OCBOSHHS HpenMera «XHUMHUS» OTPaXaloT CHOPMHPOBAHHOCTH — OIBITA
M03HABATENbHOM U MPAKTUYECKOM JIESTEIbHOCTH 00YYaIOLIMXCs M0 PealIM3aliy IPHHATHIX B O0IIECTBE [IEHHOCTEH,
B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCHUTAHUS .

OCO3HaHMSI OOYYAIOIIUMHUCS CBOMX KOHCTHTYLIMOHHBIX ITIpaB U OOS3aHHOCTEH, YBaKEHHS K 3aKOHY H
MIPaBONOPAIKY;

MPEACTaBICHUS O COLAIFHBIX HOPMAaX U MPaBHIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MAEATEIBHOCTH NPU CO3JaHUHM YYEOHBIX IPOCKTOB, PELICHUH
y4eOHBIX U [TO3HABATENBHBIX 337124, BBIOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY M apryMEHThl APYIHX NpU aHAJIH3e
Pa3IMYHBIX BUJIOB YUEOHOM AEATEIbHOCTH;

2) NaTPHOTUYECKOr0 BOCTIUTAHMSA

LIEHHOCTHOT'O OTHOIIIEHHSI K ICTOPUIECKOMY U HAYIHOMY HACIEIHIO OT€YECTBEHHON XUMUH;

YBaKEHUs K IIPOIIECCY TBOPUECTBA B OOJIACTHM TEOPUHM M MPAKTHUECKOTO MPHUMEHEHUs] XUMHH, OCO3HAHUSI
TOr0, YTO IOCTI)KEHUS HAyKd €CTh PEe3yabTaT UINTENBHBIX HaONIONEHHWH, KPOMOTJIMBBIX ASKCIEPHMEHTATBHBIX
TIOVCKOB, TIOCTOSTHHOTO TPYZa YIEHBIX U MPAKTHKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJYYECHHH M TIOCIEIYIONIEM aHAIIu3e WH(OpMaLuK O MepeaoBbIX
JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMUS:

HPAaBCTBEHHOT'O CO3HAHMS, ITUIECKOTO ITOBEICHII,

CIIOCOOHOCTH OIICHHBATH CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SBICHISIMH, W MPUHAMATH OCO3HAHHBEIE
peIIeHns], OPUEHTUPYSICh HAa MOPaJIhHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIGHHBATh CBOE TOBEJCHWE W TOCTYNKH CBOMX TOBAPHINEH C ITO3WIMA HPABCTBEHHBIX U
MIPABOBBIX HOPM M OCO3HAHKE MOCIECTBHNA ATHX ITOCTYIIKOB;

4) popMupoBaHUs KyJIbTYPHI 310POBBS:

MMOHUMAHUS IEHHOCTEeH 370poBoro W Oe3omacHOro oOpas3a >KU3HH, HEOOXOOMMOCTH OTBETCTBEHHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U TICHXMUECKOMY 3I0POBBIO;

COOITFOICHHST TIPAaBMII 0E30ITaCHOTO OOpAIIEHHS C BEIECTBAMH B OBITY, IOBCEIHEBHON JKU3HU U B TPYAOBOM
JIeATEILHOCTH,

TTOHWMAHUS [IEHHOCTH TPaBWJI WHAWBUAYAJIHFHOTO M KOJJICKTHBHOTO OE€30MACHOTO TIOBEICHUS B CHUTYAIIHSX,
YTPOXKAIOIINX 3I0POBBIO U KA3HU JIFOJIEH;

OCO3HAHUS TOCIEICTBUA W HENPHUATHS BPEAHBIX NPUBBIUCK (YIOTPEONCHUS AalIKOTols, HApKOTHKOB,
KypeHHsl);

5) TpyaoBOro BociuTAHUS:



KOMMYHUKATUBHOH KOMIETEHTHOCTH B  Yy4eOHO-HMCCIIEJOBATEIbCKOW  JEATEIBHOCTH, OOIIECTBEHHO
TIOJIE3HOMN, TBOPUECKOH 1 IPYTUX BHJAX JESITEIbHOCTH;

YCTaHOBKH HA aKTHBHOE Y4acTHE B PEIICHUH NPAKTUYECKUX 3a]ad COIMAIbHON HAIpaBJIeHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIBI);

MHTEpeca K MPAKTUUECKOMY H3yUIeHHUI0 Ipodeccuii pa3iIuyHoOro poja, B TOM YHCIIE Ha OCHOBE IPHUMEHEHUS
MIPEZIMETHBIX 3HAHWUH 110 XUMUH;

YBa)KEHUS K TPYAY, JIOAAM TpyJa U pe3ynbTaTaM TPYLOBOH AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIMBUAYaJbHOW TpPaeKTOpPWUH 0Opa3oBaHMs, Oymymied npodeccuu u
peanu3anuy COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMUH,
WHTEPECOB M MOTpeOHOCTEH 001I1ecTBa;

6) 3K0JI0OrH4YeCKOro BOCIIMTAHMS

9KOJIOTMYECKH 1eJIECO00Pa3HOro OTHOIIECHHS K IIPUPO/IE, KaK HCTOYHHKY CYIIECTBOBAHMS JKU3HH Ha 3eMIle;

MMOHUMaHUS TJ00ANTBHOTO XapakTepa SKOJOTMYECKHX Ipo0sieM, BIHMSHHS 3KOHOMHYECKHX IIPOIIECCOB Ha
COCTOSTHUE TPUPOTHON U COLUATBHON CPEIBI;

OCO3HAHMSI HEOOXOAMMOCTH MCIIOJIb30BAHUSI JIOCTIDKEHUH XMMUH JUIS PEICHHs. BOIMPOCOB PalMOHAIBLHOTO
MIPUPOAOIOIH30BAHUS;

AKTMBHOTO HENPUSATHA JEHCTBHH, NPHHOCAIIMX Bpel OKPYKAlOIlell NPUPOAHOW cpexe, YMEHHs
MIPOTHO3UPOBATH HEOJIATONPHATHBIE KOJOIMYECKHE MTOCIIEACTBHS PENIPHHAMAEMBbIX JEHCTBUI M NPENOTBPAIIATh
ux;

HaJlMYMsl Pa3BUTOrO HKOJOTMYECKOr'0 MBIIIICHHS, JKOJIOTMYECKOH KYJIbTYpBl, ONbBITa AESTEIbHOCTH
9KOJIOTHYECKOM HaIrpaBJICHHOCTH, YMEHHsI PYKOBOACTBOBATHCS HUMHU B HOSHaBaTCHBHOﬁ, KOMMyHPIKaTPIBHOﬁ n
COLIMAJIbHOW TIPaKTHKE, CHOCOOHOCTH U YMEHUsI aKTHBHO POTHUBOCTOSITH HIIEOIIOTHH XeMO(poOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

C(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIErO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HayKd H
00IIIECTBEHHON TIPaKTHKH;

NOHUMAaHMsI CIe(PUKN XUMHUH KaK HAyKH, OCO3HaHHs e€ poiii B (JOPMUPOBAHUU PAIIIOHAILHOTO HAYYHOTO
MBIIIJICHUA, CO3JaHUU LEJTOCTHOT'O MPEACTABICHUA 06 OKpYyXaromeM MUPE KaK O €CAMHCTBE MPHUPOJbI U YCJIOBEKA, B
NO3HAHWH MPUPOTHBIX 32KOHOMEPHOCTEH U PEIlIeHUH MPo0JIeM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOKAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUH JUUIsi COBPEMEHHOH IMBWIIM3AIMU: B €€ T'yMaHHUCTHYECKOil
HANPaBJICHHOCTH WM Ba)KHOW DOJM B CO3JAHMM HOBOM 0a3bl MaTepHAJbHOH KyJbTYpPBl, PELIEHHH TII00ATbHBIX
npo0JieM yCTOHYMBOIO pPAa3BHUTHs YEIIOBEUYECTBA — CHIPhEBOM, DJHEPreTHUYECKOM, MHUINEBOW W DKOJOTHYECKON
0e30I1aCHOCTH, B Pa3BUTUM MEAWLMHBI, 00SCICYCHHH YCIOBHH YCIEIIHOrO TPYyZAa M SKOJOTMYECKH KOM(OPTHOM
KH3HH Ka)KAO0T0 WieHa O0LIecTBa;

€CTECTBEHHO-HAYYHONH TIPAMOTHOCTU: MOHMMAaHHs CYIIHOCTH METONOB IIO3HAHUS, HCIONB3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIONIb30BaTh MOMydaeMble 3HAHUS Ul aHAM3a U OOBSCHEHHS SBJICHHUN
OKPY’Karollero MUpa M NPOMCXOAAIINX B HEM M3MEHEHHH, yMEHUS AeNaTh 0OOCHOBAHHBIE 3aKIIOYESHHS HAa OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C LEIbIO NOMYIEHHS JOCTOBEPHBIX BBHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIIONb30BaTh XUMMYECKHE 3HAHMS Ul pEIICHUs MpoOJIeM B pealbHBIX
XKHU3HEHHBIX CUTYyaLlUsIX;

HHTEepeca K MO3HAHUIO U UCCIIEI0BATENBCKOMN JIESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHHIO M CaMOOOPA30BaHHIO, K AKTHBHOMY IIOJIy4EHHIO
HOBBIX 3HaHHH 110 XUMUH B COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTAMI;

HHTEpeca K 0COOEHHOCTSIM TPyAa B Pa3IMYHBIX cepax IpodhecCHOHaTFHON eI TENEHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yNbTaThl OCBOCHHS y4eOHOro IpeaMera «XHMHS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BKIIOYAIOT:

3HaYUMBIe IS (POPMUPOBAHUS MHUPOBO33PEHHS OOYUYArOLIMXCS MEXIHCHUILIHHAPHBIE (MEXIPEIMETHBIE)
oOIeHayYHbIE MOHATHS, OTPaXKAIOLINE LEIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHEUU(UKY METOIOB MO3HAHU,
UCTIONB3yEeMBIX B ECTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, 3HEPIHs, SIBICHHE, TPOIECC, CHCTEMa, HAYIHBIH
(dakT, NPHUHOWI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHNE, HAOIIONCHHE, W3MEPEHHE,
SKCHEPUMEHT U JIPYTHE);

YHUBEpCaJbHble ~ ydeOHble  JeHCTBHS  (ITO3HABATENbHBIE,  KOMMYHHKATHUBHBIC,  PETYISTHUBHBIE),
obecnieunBaromue GopMupoBanue (HYHKIMOHATHHON TPAMOTHOCTH M COIMAIEHOW KOMITETCHIINU 00YJarOIIIXCS;

CIIOCOOHOCTH 0OYYAIOIINXCSI UCIIONb30BaTh OCBOCHHBIE MEKANCIMIUIMHAPHBIEC, MUPOBO33PEHUECKHE 3HAHHSA
Y yHUBEpCAIbHBIC yaeOHBIE NEHCTBHS B IMO3HABATEIHHON M COMATBHON MIPAKTHKE.

MeranpenMeTHble Pe3yabTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCAIbHBIMH YYEOHBIMH II03HABATEIHLHBIMH,
KOMMYHHUKATUBHBIMH ¥ PETYIISITUBHBIMU I€HCTBHAMHU.

OBgJj1aeHne YHUBEPCATbHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH 1CHCTBUAMU:

1) 6a30BbIe JoruvecKue aercTBUs:



CaMOCTOSITEIHHO (POPMYIHUPOBATH U aKTYaIM3UPOBATH MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIPEIENATH LENH JesSTeILHOCTH, 3a/1aBast MapaMeTphl 1 KPUTEPHH X JOCTH)KEHHS, COOTHOCHTH PE3yJIbTaThl
JIETENLHOCTH C TIOCTABJIEHHBIMH 1IEISIMU;

WCIIONI30BATh NPH OCBOSHHUH 3HAHUI NMPHUEMBI JIOTHYECKOT'O MBIIIIEHHS — BBIACISATH XapaKTepHbIE TIPH3HAKA
TOHATHH W YCTaHABIMBAaTh WX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS UL OOBSICHEHUS
OTHENBHBIX (HAKTOB U SBIICHUIA;

BBIOMpaTh OCHOBAHUS M KPUTEPHH JUTS KITacCH(UKAINH BEIIECTB M XMMUYECKHX PEaKIIHi;

yCTaHaBJIMBATh MPUYHUHHO-CIICICTBEHHBIE CBSI3U MEX/Y H3Y4aeMbIMH SIBICHUSIMH;

CTPOUTH  JIOTMUECKHE pacCyXIeHus (MHAYKTHBHBIC, JEAYKTUBHBIE, 10 aHAJOTWH), BBIBIATH
3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMaTPHBAEMBIX SIBIICHUSX, (OPMYIUPOBATH BHIBOABI U 3aKIIIOYEHHS;

MIPUMEHATh B TMpolLlecce MO3HAHUS, HCIOJb3yeMble B XHMHH CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
NpeoOpa3oBbIBATE MOJENBHBIE MPEACTaBICHNS — XUMHUYECKHH 3HAK (CHMBOJ) JIEMEHTa, XUMHYecKas Qopmyna,
ypaBHEHHE XMMHUUYECKOW PEaKIMK — MPU PEIICHUH YU4eOHBIX ITO3HABATENbHBIX M MPAKTHYECKHX 337a4, IPUMEHSATh
Ha3BaHHBIE MOJIENbHBIE TIPEJCTABICHHS [UIS BBISABICHHS XapaKTEpPHBIX TPU3HAKOB HM3Y4aeMbIX BELIECTB U
XMUMHUYECKHUX PEaKIHH.

2) 0azoBbIE HCCJIEI0BATEIbCKHE IEHICTBUS:

BJIaJICTh OCHOBaMH METOJIOB HAYYHOT'O ITO3HAHMS BELIECTB U XUMHYECKUX PEaKInii;

(dopMynupoBaTh ILENW W 33/Ja4d  HWCCIEAOBAaHUS, WCIIOJIB30BATh IIOCTaBJIICHHBIE M CaMOCTOSTENBHO
c(OpMyIMpPOBaHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHMS M OCHOBBI Uil (DOPMHUPOBAHHS THIIOTE3BI 11O
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY>KACHHI;

BJIaZICTb HaBbIKaAMU CaMOCTOSITCIBHOI'O IIJIAHUPOBAHHA W TMPOBEACHUS YUYCHHYECKUX OKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsl HAOJIONATh 32 XOJOM IPOIIEcca, CaMOCTOATENFHO MPOTHO3UPOBATH €ro PEe3yJbTaT,
¢dbopMmynrpoBaTh 0OOOIEHUST M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHMUS, COCTABISTH
00OCHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

npUoOpeTaTh OIMBIT YICHUUECKOM HCCIIEI0BATENBCKOIM M MPOSKTHOM IS TEIbHOCTH, IPOSBIATH CIIOCOOHOCTD
U TOTOBHOCTH K CaMOCTOATECIIBHOMY IMOMCKY MCETOJ0B PCHICHUA MPAKTUYCCKUX 3ajayd, NPUMCHCHHIO pPa3INYHbIX
METOJ0B ITO3HAHNA.

3) pabGora ¢ uHpopmManueii:

OPUEHTHPOBATHCS B Pa3IMUHBIX MCTOUYHHMKAX MH(pOpMaIMU (Hay4HO-TIOMY/IApHAs JIUTEpaTypa XMMHYECKOTO
coep KaHMs, CIIPaBOYHBIE IOCOOMs, pecypchl MHTepHeTa), aHaIM3MpOBaTh MH(POPMAILMIO PAa3IMYHBIX BHIOB H
(dopM mpencTaBieHUs, KPUTHYECKH OLCHUBATH €€ JOCTOBEPHOCTD U HENIPOTHBOPEUHBOCTD;

(dopMynmHpoBaTh 3ampockl MW INPUMEHATh pPa3IM4Hble METOABl NIPH IIOMCKe M oTOope HH(OpMaLuH,
HEOOXOMMOM I BHIIOIHEHHS Y4eOHbIX 3aa4 ONpeeIEHHOro TUIIA;

HpHoOpeTaTh ONBIT HCIIONB30BAaHMSA WH(OPMAILMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHMH M  Pa3IHMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaJbHYIO (GOpMy TmpeacTaBieHuss uHGopManuu (cxembl, Tpaduky,
JMarpaMMBl, TaOJIULBI, PUCYHKU U IPYTHE);

HCIIONB30BAaTh HAYYHBIN S3BIK B KaYECTBE CPEACTBA IpH paboTe ¢ XUMHYECKOH MH(pOpMalnuel: MpUMEHATh
MEXMpeaMeTHbIe ((PU3MYecKne U MaTeMaTHUECKHEe) 3HAKU U CUMBOJIBL, (hOPMYJIbI, a00peBHaTyphl, HOMEHKIIATYPY;

HCIIONB30BaTh U MPEoOpa3OBIBaTh 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATJISIHOCTH.

OByajieHNe YHUBEPCATbHBIMM KOMMYHHKATHUBHBIMH AeiCTBUSAMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY 00CY)KIaeMOH TeMbI B X0O/ie AUaJlora W/WiIN JUCKYCCUH, BBICKAa3bIBAaTh HICH,
(OpMyYITUPOBATH CBOU MPETOKEHHS OTHOCUTEIILHO BHIIIOJTHEHHS IPEIIOKSHHOM 3a1a4H;

BBEICTYIIATh C IIPE3EHTAlMel Pe3yNbTaTOB MO3HABATEIBHOW NEATENFHOCTH, IMONYYEHHBIX CAMOCTOSTEIBHO
WM COBMECTHO CO CBEPCTHHKAMH NPH BBINOJHEHHH XHMHYECKOrO 3KCIEPUMEHTA, MPaKTHUecKOH paboThI 1o
HCCIIEIOBAaHHIO CBOIMCTB M3Yy4aeMbIX BEIIECTB, peallM3aliil Y4eOHOro MpoekTa M (HOPMYIHPOBATH BBIBOIBI 110
pe3yapTaTaM TPOBEAEHHBIX HCCIEIOBAHUM ITyTEM COTJACcCOBAaHMSA MO3WIUNA B XoAe OOCYXKIEeHHS u OOMeHa
MHEHHSMH.

OBiajieHue YHUBEPCATbHBIMM PeryJIsiTUBHBIMH JeiCTBUAMM:

CaMOCTOSTEIIBHO IUIAHUPOBATh U OCYIISCTBIISATH CBOIO TI03HABATEIBHYIO IeITEIIbHOCTD, ONPEAeIIss e€ elaH 1
3aJ]a4M, KOHTPOJHMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IpEIaraeMblii aJropUTM JIEHCTBHH NpH
BEHITIOIHEHUH YYEOHBIX M HCCIENOBATEIbCKUX 3a/ad, BHIOMpaTh Hambosee 3(PQPEKTHBHBIA CHOCO0 WX pEIICHHS C
Y4ETOM MONYYCHUS HOBBIX 3HAaHHH O BEIECTBAX M XUMUYECKUX PEAKLHX;

OCYILECTBISITH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC



[IpeamerHbIe pe3ynbTaThl 0OCBOCHUS Kypca «OpraHnvecKast XUMUsD» OTPasKaroT:

c(OpPMHUPOBAHHOCTH TPEJCTABIEHUN O XMMHUYECKOH COCTABIISIOMIEH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa,
poNMM XMMHM B IIO3HAHWW SIBJICHWH TIPUPOABI, B (OPMHPOBAHMHM MBIIUICHUS W KYJIBTYPHl JHYHOCTH, €&
(YHKIIMOHATBHONH TPaMOTHOCTH, HEOOXOJMUMOW JUIS pEIIeHWS MPaKTHYECKHX 3a7ad W OIKOJOTHYECKH
00OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO M IPUPOIHOM Cpejie;

BJIQJICHUE CHCTEMOW XUMHYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIIHE TIOHATHS (XUMHYECKUI
9JIEMEHT, aTOM, DJIEKTPOHHAs 00O0JOYKa aToMa, MOJIEKYNa, BaJIEeHTHOCTh, AJIEKTPOOTPULATENEHOCTD, XUMHYECKas
CBSI3b, CTPYKTypHast (opmyna (pa3BépHyTas M COKpall€HHas), MOJb, MOJSIpHas Macca, MOJLSIPHBIN O00BEM,
YIIIEPOIHBIA CKeJeT, (GyHKIMOHAJIbHAS TPYINa, PaguKaji, W30MEepHsl, H30Mepbl, TOMOJOTMYECKUHA psill, TOMOJIOTH,
YIIIEBOZOPOIBI, KHCIOPOA W  a30TCOAEp)Kalllie COEAWHEHHsS, MOHOMEp, TMOIUMeEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOpPUM W 3aKOHBI (TEOpHs CTPOEHHs OpraHWYecKux BemectB A. M.
ByrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK  XHUMHH;
MHUPOBO33pEHUECKHE 3HAHMS, JIeKAIINE B OCHOBE MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUUECKHX SIBIICHUH,
(akTONMIOrMYECKUE CBEICHUS O CBOWCTBAaxX, COCTaBe, IMOJYYEHHH W OE€30MaCHOM HCIIOIb30BAHUM Ba)KHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM JIESITENEHOCTH YEI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBISBISITH XapaKTepHbIe PU3HAKK TIOHSATHI, YCTaHABIUBATH X B3aWMOCBSI3b,
WCIIONIb30BaTh COOTBETCTBYIOLIME MOHSTHS TIPH OIKMCAaHWU COCTaBa, CTPOSHMS W IIPEBPAILCHUH OpPraHMYECKUX
COEIMHCHUI;

C(bOpMI/IpOBaHHOCTB yMeHHﬁ HUCIOJIb30BaTh XMMHWYCCKYIO CHMBOJIMKY IJI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (JOPMYNT OpPraHUYECKHUX BEIECTB M YPaBHEHUH XUMHUYECKUX PEaKIunii,
H3roTaBJIMBATh MOJCIIH MOJIEKYJT OpPraHn4eCKux BCIICCTB JUIA WLTIOCTpalu ux XHUMHUYCCKOI' o )51
HPOCTPAHCTBEHHOT'O CTPOCHHUS;

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ YCTaHaBJIMBATh NMPUHAAJICIKHOCTD M3YYCHHBIX OPIraHMYCCKUX BEHIECTB IO UX
COCTaBY U CTPOCHUIO K ONPEIENIEHHOMY KJIacCy/TpyIIe COeIMHEHU (YIIIeBOIOPO/IbI, KUCIOPO/ U a30TCOEepIKaIIne
COC€JUHECHUS, BBICOKOMOJICKYJIIPHBIC CoeJII/IHeHI/Iﬂ), JaBaTb WM Ha3BaHHUA II0 CHUCTEMaTHYECKOM HOMCHKIJIaType
(IUPAC), a tarxe NMPUBOIWTH TPUBHAILHBIC HA3BAHHUS OTICIBHBIX OPTaHWYECKHUX BEUIECTB (STHIJICH, TPOIHJICH,
alleTWIICH, STWICHIJIMKONb, TTHUEPHH, (eHoN, (GopManbIeruy, aueTalnbIerull, MypaBbHHAs KUCIOTa, YKCYCHas
KHUCJIOTA, OJISMHOBAs KUCIIOTA, CTEapUHOBAs KHCIIOTA, TII0K03a, PpyKTOo3a, Kpaxmall, LeJII0N03a, [IIUIUH);

cOpMUPOBAHHOCTE YMEHHS ONPENENATh BHABI XUMHUUYECKOH CBSI3M B OPraHMYECKHX COCJUHEHUSIX
(omuHApHBIC U KpPAaTHBIE);

copMUPOBAHHOCTE yMEHUS HPUMEHATH IOJIOXKECHUS TEOPHH CTPOCHHSA OpraHMYecKHX BemiecTB A. M.
ByrnepoBa 17t 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MAaCChI
BEIIIECTB;

copMUPOBAHHOCTE YMEHHI XapaKTepu3oBaThb COCTaB, CTPOSHHE, (U3NUECKHEe M XHUMHUYECKHE CBOWCTBA
TUNWYHBIX TIPEICTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIeCTB (METaH, 3TaH, 3TWIEH, MPOIWICH,
arietwsieH, OyramueH-1,3, merwinOyramueH-1,3, OeH30l, METaHON, 3TaHOJN, STHICHIVIMKONb, LIHUIEPUH, (eHom,
alleTagbJerul, MypaBbHHAsI M YKCyCHas KHCJOTBI, IJIFOKO3a, Kpaxmal, IIEJUII0JI03a, aMHHOYKCYCHasl KHCIIOTa),
WITIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXIYy HUMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XHMHYECKHX PEaKIMi C
HCIIONB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(pOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOUHHMKH YIJIEBOJOPOIHOTO CHIPhS (HE(PTH, MPUPOIHBIN
ra3, yrois), CIOCOOBI X MepepaboTKH U MPaKTUIeCKOe MPUMEHEHHE MPOITYKTOB IepepadoTKy;

c(pOpMHPOBAHHOCTh YMEHHUH IPOBOAUTH BHIUUCICHUS II0 XMMHUYECKUM YpaBHEHUsM (Maccel, 00bEMa,
KOJIMYECTBA MCXOIHOTO BELIECTBA WM MPOLYKTa PEAKLUM 0 U3BECTHBIM Macce, 00bEMY, KOIHMYECTBY OJHOTO M3
HCXOJIHBIX BEIIECTB WJIN IPOAYKTOB PEAKIIUN);

c(OpMHUPOBAaHHOCTh YMEHHH BJIAAETh CHCTEMOM 3HAHWMI 00 OCHOBHBIX METOJaX HAYYHOI'O ITO3HAHUS,
WCTIONB3YEMBIX B XMMUH NIPH U3YIEHUH BEIIECTB U XUMHUYECKNX SBICHUN (HaOMI0AEHNE, I3MEPEHHE, SKCTIEPUMEHT,
MOJICTIMPOBAHNE), HCIOIb30BaTh CHCTEMHBIC XHMHUYECKHE 3HAHHUS Il TPUHSATHS PEMIeHHH B KOHKPETHBIX
KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMH M NX IPHUMEHEHHEM;

c(OpMHPOBAHHOCTh YMEHMI COOMIONATh NMpaBHiIA IONH30BAHUS XMMHUYECKOHW IMOCYIOH M J1abOpaTOpHBIM
000py/IOBaHMEM, a TAKXKE MpaBUia OOpaIIEHNs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMH IO BBIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIIBITOB;

c(OpMHPOBAHHOCT, YMEHHWH IUIAHHPOBATh M BBINOJHATh XUMHYECKHH SKCIEPUMEHT (IIPEeBpaIlCHHS
OpPTaHWYECKUX BEIIECTB NPH HATPEBAHUHM, MOJYUCHHE 3THIICHA W M3YdEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIIUH
OpPTraHWYECKUX BEIIECTB, JICHATYpalMs OEMKOB NPH HAarpeBaHWM, LIBETHBIC PEAKIMH OEIKOB) B COOTBETCTBUH C
MpaBWIAMH TEXHWKHA OE30MacHOCTH TpH OOpalleHHH C BEUmECTBAMH M J1a0OpaTOpPHBIM 000pYyIOBaHHEM,



TIPE/ICTABIATD PE3YIbTATHl XUMHYECKOI'0 IKCIIEPUMEHTA B (JOPME 3aITUCH yPaBHEHUH COOTBETCTBYIOIINX PEaKIUH U
(OpMyIHpOBaTH BEIBOJIBI HA OCHOBE ITHX PE3YIHTATOB;

C(OpPMHUPOBAHHOCT YMEHHH KPUTHYECKH aHAJIM3MPOBATh XMMHUYECKYIO HH(OPMAIHIO, IMOTY4aeMylo U3
Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nHGopMmanuy, HTEepHET 1 Npyrux);

c(OpMHUPOBAHHOCTh YMEHHUH COOJIONATH IMPaBMJIa AKOJIOTMYECKH [EIeCO00pa3HOTro IMOBENCHUS B OBITY H
TPYIOBOH AEATENHHOCTH B LENSX COXPAaHEHUsI CBOET'O 370POBbS M OKPYXKArOIIeW MPHUPOIHON Cpeibl, OCO3HABATH
OITACHOCTh BO3JICWCTBHSI Ha JKUBBIE OPraHU3MBlI OIPEAEIEHHBIX OPTaHMYECKMX BEIIECTB, MOHMMas CMBICI
niokazatenst [1/1K, mosicHATh Ha IpUMepax CIIocOoObl YMEHBIIEHHS U TPEJOTBPAILEHUS UX BPEAHOTO BO3IEUCTBHS Ha
OpraHu3M 4eNOBeKa;

JUISl 00YHAIOIMXCSI ¢ OTPaHWYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbBSI: YMEHHE PUMEHSTh 3HAHHUSI 00 OCHOBHBIX
JOCTYITHBIX METOJIax ITO3HAHHS BEIIECTB M XMMUUECKUX SIBIICHUIT;

JUIsL CHENbIX M clabOBUIMIMX OOyYaIOIUXCA: YMEHHE HCIOIb30BaTh PENbe(PHO-TOUCUHYIO CUCTEMY
o6o3Hauenuni JI. Bpaiiist 1uist 3armicn XUMUIecKux GpopMyiL.

11 KJIACC

[IpeamerHbIe pe3ynbTaThl 0OcBOCHHS Kypca «O0mast 1 HeopraHn4ecKast XUMUsD» OTPaKaroT:

c(OpMHUPOBAHHOCTH ITPEACTABICHUI: 0 XUMHYECKOH COCTaBIISIIONIEH €CTECTBEHHO-HAYyYHON KapTHHBI MUpA,
pONM XMMHUM B IIO3HAHWW SIBJICHUH TPHUPOAbL, B (OPMHPOBAHWMHM MBIIUICHUS W KYJIbTYPBl JHYHOCTH, €
(YHKIIMOHABHOW T'PaMOTHOCTH, HEOOXOAMMOW JUIs peIIeHUs MpPaKTHYeCKUX 3aJad W DKOJIOTHYECKH
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 37I0POBBIO M ITPUPOTHOM Cpeie;

BJIAACHUC CHCTEMON XHUMHUUYECKHUX 3HaHI/II‘/II, KOTOpas BKJIIOYACT: OCHOBOIIOJArarolmnue MmMOHATUA (XHMH‘-ICCKHFI
SIIEMEHT, aTOM, HM30TOI, S-, P-, O- 3JEeKTPOHHBIC OPOWUTANH ATOMOB, HWOH, MOJIEKYNd, MOJb, MOJSPHBIA 00BEM,
BaJICHTHOCTb, OJJICKTPOOTPULATCIIBHOCTb, CTCINEHb OKHUCJIICHUA, XHUMHUYECKass CBA3b (KOBaJ’[eHTHaH, HWOHHaA,
MeTaJUTMYECKas, BOIOPOAHAs), KpUCTAIIMYECKasl pelIéTKa, THUMbl XMMHUUYECKUX PEaKIUi, pacTBOp, AJIEKTPOJIUTSI,
HE3JIEKTPOJIUTEI, BJIEKTPOIUTUYECKAs] JUCCOLMALMS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHYECKOH
peakLuy, XUMHUUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHs NEKTPOIIMTUIECKON JUCCONUALINY, TEPUOANIECKUI
3akoH JI. 1. MeHzeneeBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHMs U IIPEBPALICHHS SHEPTUH IpH
XMMHUYECKHUX PEAKIHUsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI A3BIK XUMHUM, MUPOBO33PEHUECKUE 3HAHNUS, JISKAIIUE B
OCHOBE MNOHUMAaHHS IPUIMHHOCTH ¥ CHCTEMHOCTH XMUMHYECKHX SBJICHHH, (DaKTOIOIHYECKHEe CBEICHUS O CBOHCTBAX,
coCcTaBe, IIOJy4eHMHM M O€30IacCHOM HCIIONb30BAHMM BAXKHEHMIINX HEOPraHWYeCKHX BEIIECTB B OBITY H
MIPaKTHYECKOM JeATETbHOCTH YETI0BEKa;

copMUPOBAaHHOCTH YMEHHH BBIABIATH XapaKTepHble NPU3HAKK HNOHATHH, YCTaHABIMBATh UX B3aHMMOCBS3b,
HCTIONIb30BaTh COOTBETCTBYIOIINE MOHATHS NP ONMCAHUH HEOPTaHMUYECKUX BEIIECTB U UX MPEBpaIleHUl;

copMUPOBAHHOCTH YMEHHI UCHONIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIS COCTABIEHUS ()OPMYIT BEILIECTB U
ypaBHEHHH XHMHUYECKHX peakuuii, cucremarndeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJENBHBIX HEOPTaHMYECKUX BeIIeCTB (yrapHbIM ra3, YIJIEKHCIBIH ra3, aMMHUak, raméHas H3BECTb, HeraméHas
U3BECTh, MUTHEBAsI COMA, IUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUI ONPEAENATh BAJCHTHOCTh M CTENEHb OKUCICHHMS XMMHUYECKHX 3JIEMCHTOB B
COEIMHEHUSIX PAa3INYHOIO COCTAaBa, BUJ XUMHUUECKON CBSI3M (KOBAJICHTHAs, HOHHAS, METAJUTMUECKas, BOAOPOHAS) B
COEIMHEHUSX, TUI KPUCTAJUINYECKON PpEmETKM KOHKPETHOTO BELIECTBA (aTOMHAas, MOJEKYJSpHAs, HOHHas,
MeTaJUTHYECKas ), XapaKTep Cpepl B BOMHBIX PaCTBOpaxX HEOPTaHWYECKHX COCIMHCHHUH;

c(OpMHPOBAHHOCTh YMEHUH YCTaHABIMBAThH NMPHHAUICKHOCTh HEOPIaHMYECKUX BEIUIECTB IO UX COCTAaBY K
onpenenéHHOMY Kilaccy/TpyIine COeqUHeHUH (IPOCThIe BELIECTBA — METaUIbl M HEMETAIUIbl, OKCH/IbI, OCHOBAHUS,
KHCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH);

cOpMHUPOBAaHHOCTh YMEHHH pacKpbIBaTh CMBICT Tnepuoamdeckoro 3akoHa JI. WM. MeHnzgeneeBa wu
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO M MPOrHOCTUYECKYIO () YHKIINH;

c(OpMHPOBAHHOCTh YMEHNH XapaKTEPU30BaTh HJIEKTPOHHOE CTPOSHHE aTOMOB XMMHUYECKHX 3JIeMeHToB 14
neprooB IleprHonaeckoil CHCTEMbI XUMHUYECKUX 31eMenToB JI. Y. Menneneesa, UCIONB3ys TIOHATHA «S-, P-, d-
JJIEKTPOHHBIE OpOWTANN», «IHEPIreTUUECKHE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XMMHYECKHX 3JIEMEHTOB M HMX COCOWHEHMH MO mepuogaM W TpynmnaMm [leproandeckoil CHCTEMBI XMMHYECKHX
snementoB J[. . Menneneesa;

cOpMHPOBAHHOCTh YMEHUI XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XMMHUUECKHE CBOMCTBA HEOPTaHMIECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KAATh CYIIECTBOBAHME T'€HETHUECKOH CBA3M MEXIY HEOPraHWYECKUMHU
BEIIECTBAMH C TIOMOIIBIO YPABHEHHUH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIUM;



c(OpPMHUPOBAHHOCTH YMEHUSI KJIACCH(PUINPOBATH XUMUIECKUE PEAKITHH 110 Pa3IMIHBIM MPH3HAKaM (YHCITY U
COCTaBY pEarupyroIIUX BEMIECTB, TEIDIOBOMY 3((EKTy pPEakIii, M3MCHCHHIO CTEICHEW OKUCIICHHS DIIEMCHTOB,
00paTUMOCTH PEAKIINH, YIACTHIO KaTaTH3aTopa);

c(OPMHUPOBAHHOCTh YMCHHI COCTABJIATH YPABHEHUS PEAKIUi pa3IHUYHBIX THIIOB, TIOJIHBIC W COKPAIEHHBIC
YpaBHEHHS PeaKIUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHS, MPH KOTOPBIX 3TH PEaKIUU HIYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMCHHUI IMPOBOIUTH PEAKIUH, MOATBEP)KIAIONIAC KAUYCCTBEHHBIH COCTaB Pa3IMYHBIX
HEOpraHUYECKUX BEIIECTB, PACMO3HABAaTh OIBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOpraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh yYMCHHH PACKPBIBaTh CYIIHOCTh  OKHCJIATEIEHO-BOCCTAHOBHUTEIBHBIX — PEAKIUI
MTOCPEICTBOM COCTABIICHHS DJICKTPOHHOTO OalaHCa 3TUX PEaKIIHUii;

c(OPMHUPOBAHHOCTh YMCHHH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHUCCKOW PEAKIHUU OT Pa3IHYHBIX
(hakTOpOB; XapakTep CMEIICHUS XUMUYCCKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3/eicTBUSA (mpuHIuN Jle
[HaTenbe);

c(OPMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh XMMHYCCKAE TIPOLECCHI, JIeKAIIUe B  OCHOBE
MIPOMBINIJICHHOTO MOJYYCHHsT CEPHOM KUCIIOTBI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh MPEICTABICHUNA 00 OOIIUX
HAYYHBIX MPUHIMIIAX W SKOJOIMYECKUX MPo0ieMaX XMMHYECKOTO MPOU3BOJICTRA;

c(OPMHPOBAHHOCTh YMEHHI IPOBOIUTH BBIYHCICHUS C HCIOJIb30BAHUEM [MOHATHS «MaccoBasl JIOJSA
BEIIIECTBA B PacTBOpE», 00BEMHBIX OTHOIICHUN T'a30B MPH XUMHUCCKHX PEaKIMAX, MAacChl BEIIECTBA WA 00bhEMa
ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMH BEIIECTB,
TEIUIOBOr0 3((eKTa peakiMyd Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIICCTB, IMPEBPALICHUS U COXPAHCHHSI
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUI COOJIOJATh MpaBUIIa IMOJNB30BAHUS XUMHUYECKOW MOCYHOH M JIabopaTOpHBIM
O60pyJIOBaHI/IeM, a TaKyKE IpaBujia 06pamem/m C BCHIECTBAMHU B COOTBETCTBUU C I/IHCprKLII/IﬂMI/I 10 BBIIIOJIHCHUIO
J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

COPMHUPOBAHHOCTh YMEHHH IUIAHHPOBATh M BBIIONHATH XUMHYECKHH OSKCHEPUMEHT (pa3lioKeHHe
IIEPOKCHUJA BOJAOPOJA B IPUCYICTBUM KaTaJIM3aTOpPa, ONPEHEIIEHUE CPEdbl PACTBOPOB BELIECTB C IIOMOILLBIO
YHUBEPCAJIBHOI'O0 HWHIMKATOPA, BIMSHHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIMH, DPEaKIuu
HWOHHOr0 OOMeHa, KauyeCTBEHHbIC peakiuu Ha cyinbdaT-, KapOoHAT- M XJIOPHI-aHHOHBI, HA KATHOH aMMOHWS,
peleHne SKCIepUMEHTANbHBIX 3afad mo TeMaM «Metammely u «Hemeramisl») B COOTBETCTBHM C TpaBUIaMU
TEXHUKH 0€30MacHOCTH MpH OOpallleHHH C BelleCTBAMH U JIaDOpaTOpHBIM OOOPYAOBaHUEM, MPEICTABISAThH
pe3yibTaThl XMMHYECKOrO OKCHepuMeHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX pEaKUUd U
(hopMyIHpOBaTh BBIBOJIBI HA OCHOBE ITHX PE3YIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATh XMMHUUYECKYI0 HH(POPMAIMIO, IOTY4aeMyl0 U3
Pa3HBIX HCTOYHUKOB (CPEICTBa MacCOBOM KOMMYHHKANUHU, IHTEpHET U APYIuX);

c(OpMHUPOBAHHOCTh YMEHHUI COOJIOATh MpPABUIIa 3KOJIOTMYECKH LEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYLOBOH IEITEIBHOCTU B LENSAX COXPAHEHMsI CBOETO 3J0POBbSl M OKPYXKAlOIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCUCTBHA Ha JKHMBBIE OpPTaHW3MBI OIpPENeNEHHBIX BEHIECTB, MOHMMAas cMblch mokazatens 1K,
MOSICHATh Ha TpHUMeEpax CHOcoObl YMEHbBIIEHWS W TPEJOTBPAIICHHsS WX BPEJHOTO BO3ACHCTBUS Ha OpraHU3M
YEJIOBEKA;

JUTA 00YYAIOIUXCA ¢ OTPaHUIEHHBIMHI BO3MOXKHOCTSIMH 37I0POBBsI: YMEHHE IPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IAaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUIL;

JUIA CIIENIBIX W CIa0OBHIOAIINX OOYYArOIIMXCSA: YMEHHE HWCIONb30BaTh pelbe(HO-TOYCUHYIO CHCTEMY
obo3Hauennit JI. bpaiins st 3amucu XuMudeckux (popmya.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoI0pO/IbI: aIKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosanvecTBo yacos
Kon I T
0 pa HAata DJIeKTPOHHBIE
Ne PO K JaTa usyyeHust HsyHenmst nugpoBbie
Tema ypoka Bce JbH | 4YecK (daxTrueckas)
n/n (nIaHApyemast) o0pa3oBaTeIbHBIE
ro bI¢ He
pecypcbl
pad pabo
OThbI ThbI
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1
pa3BHUTHE U 3HAYCHUE
9 Teopus cTpoeHust OpraHu4ecKuX coequHeHnit A. M. 1
bytneposa, €€ 0CHOBHBIE TIOJIOKEHHUS
[IpencraBnenue o K1accuuKanu OpraHudecKuX
3 BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1
TPUBHUAJIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PSITT 1
5 MertaH 1 3TaH — NpOCTEUIINE TPEACTABUTENH 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE NPEACTABUTENH 1
AJIKEHOB
8 [Ipaktuueckas padora Ne 1. «Ilomyyenue stunena u 1 1
W3y4YEHUE €ro CBOUCTBY
9 Ankaauensl. byraauen-1,3 u metunOyraauen-1,3. 1
[Tony4yeHne CUHTETHYECKOTO KayuyKa U pe3UHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, 1

TOMOJIOTHYECKUHN Pl. ALETHIEH — IPOCTEHINI




npeACTaBUTCIIb AJIKWHOB

11 Brluncienus 1o ypaBHEHUIO XUMHYECKOU pEaKInK

12 ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh apeHOB

13 I'enernueckas cBs3b YriIeBOAOPOJOB, IPUHAIEKAIINX
K pa3jIu4HbIM KJlaccaM
[IpupoHbIE HICTOYHUKH YIIIEBOIOPOIOB: IPUPOHBIN

14 ra3 u MoIyTHble HEPTSIHbIE Ta3bl, HEPTb U MPOIYKTHI
e€ mepepaboTKu
[IpupoHbIE HICTOYHUKH YIIIEBOIOPOIOB: IPUPOHBIN

15 ra3 u MoInyTHble HEPTSIHbIE Ta3bl, HEPTh U MPOTYKTHI
e€ mepepaboTKu

16 KonTtponpHas padoTa no pasaeny «YTiaeBoa0pOIbDy

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHOI U
sTaHoJ. Bomopoanas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: TUIECHTIINKOJIb U TITULEPHH

19 @DeHoJI: CTPOEHUE MOJIEKYIbL, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaerunpl: GopMabACTH U alleTaIbACTH . AIIETOH

21 OnHOOCHOBHBIE ITpeJieNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHasl U YKCyCHas

29 [IpakTuueckas pabora Ne 2. «CBolicTBa pacTBopa
YKCYCHOM KHCIIOTBI»

93 CreapuHoBast U OJIEMHOBAsI KUCIIOTHI, KaK
MPEJICTaBUTENN BBICHIMX KaPOOHOBBIX KHCIOT

24 MBpL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOLIlEE JEHCTBUE

25 CrnoxHble 3(hupbl KaK TPOU3BOIHbIE KAPOOHOBBIX




KUACIOT. [ u1ponn3 cioxHbIX 3pupoB

26 XKupsl: ruaponns3, IpuMeHeHNE, OHOJIOTHYECKast POJTh 1
KHUPOB

7 VYraeBonsl: cocTaB, kiaccuukanus. Baxxneimme 1
MPECTaBUTENN: TIIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxmai u 11emumosno3a Kak MpupoOIHBIE TIOTMMEPHI 1

29 KontponbHas padoTa mo pasaery 1
«Kucnopoacoaepxamniue OpraHi4ecKue CoeanHEHHSDY

30 AMUWHBI: METHJIAMUH W aHUJIHH 1

31 AMMHOKHCIIOTBI KaK aM(pOTEpHbIC OpPraHHYeCKHe 1
COCJIMHEHUSI, UX OMOJIOTHYECKOe 3HaueHue. [lenTu st

39 benku kak puUpoTHBIE BEICOKOMOJIEKYIISPHBIC 1
COCITMHEHUS

33 OCHOBHBIE TIOHSITHSI XHMHU BHICOKOMOJICKYJISIPHBIX 1
COEeIUHEHNN

34 OCHOBHBIEC METO/IbI CHHTE3a BRICOKOMOJICKYIISIPHBIX 1
coenuHeHui. [ImacTmacchl, Kaydykd, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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XUMHYECKUH JIEMEHT. ATOM. DJIEKTpOHHAs! KOH(DUTypaIus 1
aTOMOB
[Tepuonnueckuii 3akoH u [lepuoandeckas cuctema
xuMuueckux saeMmenToB JI. . MeneneeBa, ux CBs3b C 1
COBPEMEHHOM TEOPHUEN CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCAVMHEHUI MO IrpyInam 1 Mepuoam. 1
3HaYEeHUE MEPUOIUYECKOTO 3aKOHA U CUCTEMbBI XMMUYECKUX
anemeHToB .M. MeneneeBa B pa3BUTUH HAYKU
Crtpoenue BelecTBa. XUMHYECKasl CBSI3b, €€ BUJIbI,
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBs3U. Bomopoanas 1
CBSI3b
BanentHoctb. DnekTpooTpunareabHOCTh. CTEneHb
OKHCIIeHUs. BeniecTtsa MOJIEKYIIIPHOTO U HEMOJIEKYJIIPHOTO 1
CTPOEHUS
[TonsTue o gucnepcHeIx cucreMax. IcTUHHBIE U 1




KOJUIOMJIHBIE PacTBOPBL. MaccoBasi 10J1s BEIIECTBA B
pacTBope

Knaccugukanus 1 HOMEHKIATypa HEOPraHHUECKUX
coeMHEHUN. ['eHeTnyecKkas CBsi3b HEOPraHMYECKUX
BEILECTB, PA3JIUYHbIX KJIACCOB

Knaccugukanms XuMHUECKUX peakuii B HEOPraHnIecKOn 1
OpraHMYecKON XMMUHU. 3aKOH COXPaHEHUSI MacChl BELIECTB;
3aKOH COXPaHEHUs U IIPEBPAILECHHS] SJHEPTUH TIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiiuu. XUMHYECKOe
paBHOBecHE

10

[Tpaktuueckas padota Ne 1. «BnustHue pa3auaHbIX
(haKTOpOB Ha CKOPOCTh XUMUUYECKOU PEAKITUI)

11

DNeKTpoIuTHYECKas Tuccoranys. [loHsTHe 0 BOJOpOTHOM
nokasatene (pH) pactBopa. Peakuu noHHOTO 0OMEHA.
I'uaponn3 opraHuYecKuX U HEOPraHUIECKUX BEIIECTB

12

OKuCANTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [lonsTie 06
ANIEKTPOJIN3€E PACIUIABOB U PACTBOPOB COJIEH

13

KounTponbHas pabota no pazaeny «TeopeTuueckrne 0CHOBBI
XUMHM»

14

MeTaHHLI, HX ITOJIOKCHHC B HepHOHquCKOﬁ CHUCTEMC
XHUMHNYCCKHX JJICMCHTOB I[ H. MenaeneeBa u 0COOEHHOCTH
CTPOCHHA aTOMOB. O6H_[I/Ie (bPISI/I‘IGCKI/IC CBOICTBa METAJIJIOB

15

CmuiaBbl METAIIOB. DIIEKTPOXUMUYECKUN Psijl HAPSYKEHUM
METaJJIOB

16

XUMHUECKUE CBOMCTBA BaXKHEHUIIINX METAIJIOB (HATPUA,
KaJui, KaJIbI[UH, MarHui, aTlFOMUHAN) U KX COCTMHEHUH

17

XHUMHUYECKHE CBOWCTBA XpOMa, MEJU U UX COCAUHEHUIN




18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeJle3a U UX COCAMHCHUH

[TpakTuaeckas padorta Ne 2. "PerieHne SKCIIePUMEHTATLHBIX

19
3a1a4 o teme «Metauib"
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme

20 xuMHuIeckux anemMeHToB JI. M. MenaeneeBa u 0COOEHHOCTH
CTPOCHHS aTOMOB
®u3nyecKkue CBOMCTBa HEMETAIIOB. AJJTIOTPOTIHS

21 HEMETAJUIOB (Ha MpuMepe KUciIopoa, cepol, pocdopa u
yriiepojaa)

22 XUMHYECKHE CBOWCTBA TraJIOTEHOB, CEPhl U MX COCAMHEHU

23 XuMHYeCcKHe CBOMCTBA a30Ta, (pochopa U UX COeTUHEHUH

24 XHWMHUYECKUE CBOMCTBA yIiiepoJa, KpEMHUS U UX
COeqUHEHNN

25 [IpuMeHeHre BaXKHEHIIIMX HEMETAUIOB M UX COCIUHECHUM
O0600611eHre U crucTeMaTu3alus 3HaHu| 10 TeMe

26 «Hemerannel». BerunciaeHus no ypaBHEHUSIM XUMUYECKHX
peakiuil ¥ TepMOXUMUYECKHE PACUETHI

97 [IpakTrueckas padota Ne 3. «PemieHne 3KCIepUMEHTATbHBIX
3a7a4 o teme "Hemeraminr'"»

08 KonTtponbnas paborta no temam «MeTtamib» u
«Hemeramneny/Bceepoccuiickas mpoBepoyHas paboTa

29 Heoprannueckue u opraHnueckue KUCIOTHI.
Heopranunueckue u oprannueckue OCHOBaHUS
AmboTepHbIe HEOPraHUYECKHUE U OPTraHHYECKUe

30 coenuHeHus. [ eHeTHUecKas CBSI3b HEOPTaHUYECKUX U
OpPraHHYECKUX BEIECTB

31 Ponp xumun B o0ecrieueHu 3KOJIOTHIECKOH,

BHCPTCTHHCCKOﬁ U IHIIEBOM 6630H3.CHOCTI/I, Pa3sBUTHU




METUIMHBI

32 [IpencraBnenus 06 0OMMX HAYYHBIX TPUHITUIIAX
MPOMBIIIJICHHOTO TIOTYYeHHs BAKHEHIITNX BEIIECTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB

34 XUMUS U 3I0pPOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







YYEBHO-METO/JHYECKOE OBECINEYEHHE OBPA3ZOBATEJ/ILHOT' O
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