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1. MIOACHUTEJIBHASA 3AITMCKA

[Tporpamma 1Mo XMMHUHM Ha YPOBHE CpPEIHEro o0mero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obOpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUII K pe3ysbraTaM OCBOCHHUS (eaepanbHOil 00pa30BaTeNbHON MPOTPaMMBI  CPETHETO
obmero obpazoBanus (POIl COO), mnpencraBieHHblx B DenepanbHOM TOCYAapCTBEHHOM
obpazoBatenbHOM crangaptre COO, c¢ yuérom Konnenumu mnpenomaBaHusi y4yeOHOTO IpeaMeTa
«Xumusa» B 00pa3oBaTeNbHBIX Opranusanusax Poccuiickoit ®@exepanum, peanu3yoNMX OCHOBHBIC
oOpa3zoBaTeNbHBIE TPOTPAMMBI, M OCHOBHBIX TMOJOXEHUH «CTpareruu pa3BUTHS BOCIUTAHUS B
Poccuiickoii ®@enepanuu Ha niepuona a0 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.), a Takke Ha OCHOBE UCIOJb30BAaHUS CPEICTB OOyUEHHUS M BOCIUTAHMS LIEHTpa
«Touka pocta» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanuu.

OcCHOBY 1OAX0JI0OB K pa3pabOTKe NMporpaMMmbl MO XMMHH, K OIpeNeiIeHHI0 oOuiei crpaTeruu
00y4eHHsl, BOCIIUTAHUS W PA3BUTHS OOYYaIOUIMXCS CPEJCTBAMHU y4eOHOTO MpeaMera «XUMHUs» s
10-11 xmaccoB Ha 06a30BOM YpOBHE COCTAaBWIM KOHIeNTyanbHble mnonoxenus ®PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIei, COoNep>KaHusi, pe3yJbTaToB OOy4eHHs U TpeOOBaHUN K YPOBHIO
MIOJATOTOBKHU BBIITYCKHHUKOB.

Xumudeckoe 00pa3oBaHue, MOJIydaeMoe BBIMTYCKHUKaMH OOIe00pa3oBaTeIbHON OpraHu3aluy,
SBIISICTCS HEOTHEMJIEMOH 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONINM OTarioM
pealiM3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LIEJIOCTHOH CHUCTEME XHUMHUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaloTCs ITO3HAHMUS 3aKOHOB
pUpoIibl, (HOPMHUPOBAHMSI MHUPOBO33PEHHUS U OOIIEH KyIbTyphl YeNIOBEKa, a TaKXKE 3KOJOTHYECKH
00OCHOBAaHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO W NPHUPOJIHON cpexne. Peanusyercs xumuueckoe
oOpa3oBaHne OOydaloOlMXCs Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHUsl CpPEACTBAMHU Y4YEOHOTO
npeaMera «XUMUsS», COJEpKaHue M MOCTPOEHHE KOTOPOTO OMNPEENIEHbl B IMPOrpaMMe MO XHMHUU C
y4€TOM CHelM(PHUKUA HAYKH XUMUHU, €€ 3HAYeHHs B MO3HAHHM MPUPOIBl U B MAaTEPHAIBLHOMN >KU3HU
o0IecTBa, a TaKkKe C Y4€TOM OOIMX IeNe M NPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpesiHero obuiero oopasosanus B Poccuiickoit deneparuu.

XuMHsT Kak DJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HWIpaeT o0coOyi poib B COBPEMEHHOMH
UUBWIN3AIMN, B CO3/IaHUU HOBOW 0a3pl MarepHalbHOW KynbTypbl. OHa BHOCHT CBOM BKIJIAJ B
(dbopMHpOBaHKE PAMOHAIBHOTO HAyYHOTO MBIIUICHUS, B CO3JaHUE IEIOCTHOTO MPEACTaBICHHUS 00
OKpYaroIeM MHUpE KakK O €IMHCTBE MPUPOJIbI U YelIOBEKa, KOTopoe (hopMHpyeTcs B XUMUU Ha OCHOBE
MIOHMMAaHHUSl BELIECTBEHHOIO COCTaBa OKPY)KAIOIIErO0 MHpa, OCO3HAHMs B3aUMOCBSI3U MEXIY
CTPOCHHMEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMHU MPUMEHEHUSI.

TecHo B3aMMOAEWCTBYS C APYTMMHU E€CTECTBEHHBIMH HayKaMM, XUMHs CTaja HEOTbEMJIEMOU
YacTbI0 MUPOBOW KYJBTYphI, HEOOXOANUMBIM YCIOBHEM YCIIEUIHOTO TPyAa U KU3HU KaXJOTro 4JeHa
obmecTtBa. CoBpeMEHHass XUMHS Kak HayKa CO3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTHM
HanpaBlieHa Ha PelIeHHE TI0OANBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHUSI UEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIEBOM, IKOJIOIMYECKOM 0€30I1aCHOCTH M OXPaHbl 310POBbSL.

B cooTrBerctBHM ¢ OOmIMMHM UENSIMH M TPHUHIMIAMU CPEAHEr0 OO0IIero oOpa3oBaHHUs
conepkanue npeamera «Xumus» (10-11 xmaccel, 6a30BbI ypOBEHb M3YUYEHHs]) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOJATOTOBKY OOYyYarolmuxcs, HEOOXOIUMYH UM s
BBIPAa0OTKM MHPOBO33PEHUYECKHX OPHUEHTUPOB, VYCHEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJOHKEHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu npeaMera «XuMus» SIBISIOTCS 0a30Bble Kypcbl — « OpraHnyeckasi XuMus» U
«OO0miasi U HeopraHMYeckas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHHUS KOTOPBIX SBIISFOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUN MO HEOPraHWYECKOW XHMMHUHU (C BKIIIOUEHHEM 3HAaHUHN W3
o0mieil XuMun) U opraHuyeckoil xumuu. QOpMUpPOBAHUE AAHHON CHUCTEMBbI 3HAHUW TMPH H3YyUYECHUU
npeaMeTa 00ecleuynBaeT BO3MOXHOCTb PAacCMOTPEHHS] BCETO MHOT0OOpa3usl BEIECTB Ha OCHOBE
OOLINX MOHITHIA, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa coaepxkanus KypcoB — «Opranumyeckas xumus» U «OOmas ¥ HeopraHuyeckas
XUMHSD» cQOpMHpOBaHa B MpOrpaMme IO XHMMHU Ha OCHOBE CHUCTEMHOTO MOAXO0/a K H3YYEHHIO
y4eOHOTO Marepuana W OOYCJIOBJI€HAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWHA Ha
omnpenenéHHBIX TEOPEeTUYECKMX YPOBHSX. Tak, B Kypce OpraHu4eckodl XHMHUHU BeIIeCTBa
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paccMaTpUBAKOTCA Ha YPOBHE KJIACCHYECKOM TEOPHUHM CTPOCHUS OPraHUYECKUX COCIMHEHUH, a TaKkKe
Ha YPOBHE CTEPEOXMMMUYECKUX U 3JIEKTPOHHBIX MPEJICTaBICHUH O CTpoeHUHU BemiecTB. CBeaeHUus 00
M3y9aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOIOB JIO CIOXKHBIX OMOJOTHIECKH
aKTUBHBIX cOoelMHEHUN. B Kypce opraHmdeckoil XMMUHU TMOTY4yalOT pa3BUTHE CHOPMHUPOBAHHBIE Ha
YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs MEPBOHAYAIBHBIC TPEJCTABICHUS O XUMHUYECKOW CBSI3H,
KJIACCU(UKAIMOHHBIX TMPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT WX CTPOCHHS, O
XUMHUYECKON peaKivu.

[lon HOBBIM yrJIOM 3peHuss B mpeamere «XuMus» 0a30BOr0 YpOBHS paccMaTpHBAaeTCS
U3Y4YEHHbII HAa ypOBHE OCHOBHOIO 0O0mero oOpa3oBaHMs TEOPETUYECKUI MaTrepuasl U
(bakToIIOTUYECKUE CBEJIEHUS O BElIeCTBaX M XMMHUYECKOW peakinuu. Tak, B YacCTHOCTH, B Kypce
«OO0masi ¥ HEOpraHWYecKas XUMUsD» OOYUYaIOIMUMCS TPEIOCTABIIICTCS BO3MOXHOCTH OCO3HATH
3HaYeHHE TMEePUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJOJOTHYECKUX IMO3UIUH, TIyOxke
MOHATh MCTOPHYECKOE M3MEHEHHE (YHKUIMI 3TOro 3aKOHa — OT 00O0O0IIaroiel 10 OOBACHSIOMmEH |
MIPOTHO3UPYIOIIEH.

Ennnass cucrtemMa 3HaHMII O BaXXKHEWINMX BEIIECTBAX, MX COCTaBE, CTPOEHUHU, CBOWMCTBAX M
MIPUMEHEHUHN, a TaKK€ O XMMHMUYECKHX PEaKIMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MNPOTEKaHUS
nononHsieTcs B kKypcax 10 u 11 xmaccoB aneMeHTaMu COepKaHUs, UMEIOITUMHU KYJIbTYPOJIOTUYECKUMA
U TPUKIAJHON XapakTep. JTH 3HaHMS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMUU C APYTUMU
HayKaMH, pPacKpbIBalOT €€ poJjb B IO3HABATEIBHONM W TMPAKTUYECKOW JIEATEIBHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHHIO YBaXXKEHHS K MPOIECCY TBOPUYECTBA B OOJACTU TEOPUU U MPAKTUYECKUX
MPWIOKEHUH XUMHH, TOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HaYUMBIX NMPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICTUBATh HH(DOPMALIUIO U TIPUMEHSITh
€€ UId  TONOJIHEHWS  3HAHWUM, PEIICHHS  HWHTEJUIEKTYaJdbHbIX M DKCIEPUMEHTAJIbHBIX
UCCIIeIOBATENLCKUX 3a/lad. B 1enoM cogepxaHue yuyeOHOro npeamera «XUMUS) JaHHOTO YpPOBHS
W3YYCHHUS OPUCHTHPOBAHO Ha (POpMHpOBAHHE y OOYYAIOMIMXCS MHPOBO33PEHUECKON OCHOBBI IS
noHUMaHus (umocopckux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYeCKOro u
OpPraHUYECKOT0 MHpPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB X COCTABOM U CTPOEHUEM, TI03HABAEMOCTb
MPUPOJIHBIX SBJICHUNA MyTEM DKCIEPUMEHTA M PEIICHUS MPOTHBOPEUUH MEXIy HOBBIMU (haKTaMu U
TEOPETUUECKUMU MPEINOCHIIIKAMH, OCO3HAHUE POJIM XMMHUHM B PEIICHUM HKOJIOTHYECKUX MPOOJeM, a
Takke MpoOsieM cOepexeHHs] HEPreTUYECKUX PECYPCOB, CHIPbS, CO3JaHUS HOBBIX TEXHOJOTHHA U
MaTepHaIOB.

B mutane pemienust 3aja4 BOCHHUTAHHUSA, Pa3BUTHUS W COIMANIM3AIMUA OOYYaIOIUXCS MPUHATHIE
MpOrpaMMONl MO XHUMHHM TOAXOAbl K OINPEICICHUIO COJECPXKAHUS W TMOCTPOCHHS MpeaMeTa
peycMaTpuBaioT GopMHUpOBaHHE YHUBEPCATBHBIX YUeOHBIX IEUCTBUHN, HMEIOMINX 0a30BOE 3HAYCHHE
JUISL Pa3MYHBIX BUAOB JCITEIBLHOCTH: pEIICHUS TMpoOieM, IOWCKa, aHaimw3a ©u 00paboTKu
uHbOpMallMy, HEOOXOIUMBIX JJs TNPUOOPETEHHUs OMbITa MPAKTHUYECKOH M HUCCIIEeN0BATEIbCKOM
JIEATEIIbHOCTH, 3aHUMAIOIIEH BAJKHOE MECTO B ITIO3HAHUU XUMHH.

B mpakTuke mpernojiaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHusi, TaK U Ha
YPOBHE CpeJHEro O0IIero oOpa3oBaHus, pU ONPEAEIEHUN COAEPKATEIbHON XapaKTEepUCTHKU Lesen
M3y4YeHUsl TMpeaMeTa HalpaBJICHUEM IIEPBOCTENEHHON 3HAYMMOCTU TPAAUIMOHHO MPU3HAETCS
dbopMUpPOBaHHE OCHOB XHUMHYECKOH HAyKM Kak OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHMS,
MPaKTUYECKON JESATENbHOCTH YEJIOBEKa M Kak OJHOrO0 W3 KOMIIOHEHTOB MHPOBOM KylbTypbsl. C
METOJIMYECKON TOYKU 3PEHUs TaKOW MOAXOJ K OINPEICICHUIO LEJIEW MU3Y4YEHUs NMpEeAMETa SIBISETCS
BIIOJIHE ONPAB/IaHHBIM.

CoriacHo JaHHOW TOYKE 3PEHMsI TIaBHBIMU LEJIAMH U3YUYEHUs TpeaMeTa « XuMus» Ha 0a30BOM
yposHe (10 —11 ki1.) ABIISAFOTCS:

* (hopMHpOBaAHKE CHCTEMBI XUMUYECKIX 3HAHUN KaK BaKHEHINEH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MUPA, B OCHOBE KOTOPOM JiexaT KIF0UYeBbIe MOHATHS, (yHIaMEHTaTbHbIE 3aKOHBI U
TEOpPUH XMMHH, OCBOCHHUE SI3bIKAa HAYKHU, YCBOCHUE W MOHUMAHHUE CYIIHOCTU JIOCTYMHBIX 0000IIECHUI
MHPOBO33PEHYECKOI0 XapaKkTepa, 03HAKOMJIEHHE C HICTOPUEN UX Pa3BUTHUS U CTAHOBJICHHS;

* hopMupoBaHWE W PA3BUTHE MPEJCTABICHUA O HAYYHBIX METOJAaX IIO3HAHUS BEIIECTB H
XUMHUYECKUX PEaKiuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B MUPE BELIECTB
Y XMMHYECKHUX SIBJICHUM, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUUECKOW U MOBCEHEBHOM )KU3HH;

* pa3BUTUE YMEHHH M CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJIEHHEM U OOBSICHEHUEM
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XUMHUYECKOTO IKCIIEPUMEHTA, COOJII0IEHNEM TPaBUIl 0€30I1aCHOTO 0OpaIeHHs C BELIECTBAMM.

Hapsiny ¢ stum, comepkarenbHas XapakTepUCTHKa Ieled W 3aJay HM3yueHUs NpeaMmeTa B
IIporpaMMe MO0 XMMHUHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUM C HOBBIMH NPUOPUTETAMH B
cucreMe cpenHero ooOmiero o6pasoBanusa. CerogHss B NPENOJaBaHUM XUMHHM B OOIBIICH cTeneHU
OTAAETCS TMPEANOUYTCHUE MPAKTUYECKON KOMITOHEHTE COJIEpKaHHs OOydYeHHs, OpMEHTHPOBAHHOW Ha
MOJIFTOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3aliy, BIAJCIOIIEero He HabOpoM 3HAHUM, a
(GYHKIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMHU aKTHBHOTO TOJIyYEHUs 3HAHUH H
MPUMEHEHHUS UX B PEAIbHOM JKU3HM TSl PEIICHUS TPAKTUUECKHUX 3a7au.

B cBsi3u ¢ 3TUM TIpU M3YYCHUU TpenMeTa «XUMUs» JTOMHHHUPYIOIIee 3HauUeHHE MPUOOpETaroT
TaKue LEeH U 3a]a4l, KaK:

ajanranus oOy4YaroIIMXCsl K YCJIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MUpA, (popmupoBaHHe
UHTEIJICKTYalbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K caMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITETbHOMY TPHHATHIO TPAMOTHBIX pEIIEHHWH B KOHKPETHBIX JKH3HEHHBIX CHUTYAallMsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

¢dopmupoBaHre y 00yYaromUXCs KITIOUEBBIX HABBIKOB (KIFOYEBHIX KOMIETEHIUI), MMEIOIINX
YHHUBEpCaJIbHOE 3HAUYCHHUE ISl PA3IMYHBIX BUJOB ACSITEILHOCTHU: pEelIeHUs MpobieM, OUCKa, aHaau3a
u 00paboTku wuH(pOpMAIMK, HEOOXOAMMBIX JJIs TNPHOOPETEHUS OIBITAa JEATEIBHOCTH, KOTOpas
3aHMMaeT BaKHOE MECTO B IO3HAHWU XUMHH, a TaKXKe AN OIEHKH C MO3UIUI HKOJIOTHYECKOM
0€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XMMHUYECKUX IPOLIECCOB HA OpPraHU3M YeJIOBeKa U
MIPUPOJIHYIO CPELy;

pa3BUTHE TIO3HABATEJIbHBIX HMHTEPECOB, HMHTEIIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aromuxcsi: CIoCOOHOCTH CaMOCTOSITENIbHO PUOOPETaTh HOBbIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C KM3HEHHBIMU TOTPEOHOCTSMH, HCIOJIB30BAaTh COBPEMEHHbIE MH(OPMALMOHHBIC TEXHOJOTUU JUIS
MOKCKa M aHau3a y4eOHOI 1 Hay4YHO-TIONYJIIpHON HHGOPMAIIUU XUMUYECKOTO COACPKAHMS,

(dbopMHpOBaHHE W pa3BUTHE y OOYYAIOIIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOI0IATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IIPY MJIAHUPOBAHUH U NTPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTAaHUE Y 00yYaromuxcsl yOexAEHHOCTH B T'YMaHHUCTHUECKON HAIPaBJICHHOCTH XUMUH, €&
B2XHOH POJIH B peIICHUH TTIOOATBHBIX MPOOJIEM paIllHOHATFHOTO TPUPOIOTIOIF30BAHUS, MTOTIOIHEHHS
HHEPreTHYECKUX PECYpPCOB U COXpPaHEHHsI MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH
OEpeXKHOr0 OTHOIIEHUS K IMPUPOJE U CBOEMY 370pPOBbIO, a TakKXe MpUOOPETEHUs OINbITa
MCIIOJIF30BaHUS MOYYCHHBIX 3HAHUH AJI IPUHATHS TPAMOTHBIX PEUICHUI B CUTYaIIMAX, CBA3aHHBIX C
XUMHYECKUMU SBIICHUSIMH.

B yuebHoMm maHe cpemHero odiiero oopazoBaHus MpeaMeT « XUMus» 6a30BOr0 YPOBHS BXOJIUT
B COCTaB IIpeIMETHON 0051acTH «ECTeCTBEHHO-HAYUHbBIE TIPEMETBIY.

OO11iee ynciio 4acoB, OTBEAEHHBIX ISl U3YYEHHs] XMMHUU, Ha 0230BOM YPOBHE CPEIHEro 00Iero
oOpazoBanusi, coctaniisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1
gac B HEJCIIO).

JlesTenbHOCTh  yuuTENsA-IIpeIMETHUKA C Yy4eToM pabodell mporpamMmbl  BOCIUTAHUS:
YCTaHABIIMBAThH JIOBEPUTEIHHBIC OTHOLICHHUS MEXAYy YUUTEIEeM U 00YyJaroIIUMUCS, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPUSITHIO ydyalllUMHUCA TpeOOBaHUI M MpOchO yuuTens; nmoOyxaaTe o0ydaronmxcs
coOMI0aTh Ha YpOKE OOIIENPHUHSTHIE HOPMBI TIOBEIEHUS, NpaBWia OOILIEHHS CO CTapIIUMU
(yauTensiMu) ¥ CBEpCTHUKaMU (00y4aroIuMHUCs); MOJICPKUBATh B JETCKOM KOJIJIGKTHBE JIEJIOBYIO,
IpyXemo0Hy0 aTMochepy; HHUIMUPOBATh 00ydaromuXxcs K 00CYKACHHUIO, BBICKA3bIBAHUIO CBOETO
MHEHUS, BBIpAaOOTKE CBOETO OTHOILIEHUS IO MOBOJAY IOJIYy4YaeMOW Ha ypOKE COLMAIbHO 3HAYUMOMU
uH(GOpMaIlMK; CTPOUTHh BOCHUTATENBHYIO JEATEIHHOCTh C YYETOM KYyJIbTYpHBIX Pa3IU4yUil JeTeil,
MIOJIOBO3PACTHBIX W WHAWBUAYAIBHBIX OCOOCHHOCTEH; MpPHUBIEKaTh BHUMAaHHE OOYYaIOUIMXCS K
[IEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha ypOKe SBIICHUI, MOHATHI, MPUEMOB; aHAIU3UPOBATh peajbHOe
COCTOSIHME Jiel B Y4eOHOM KJlacce/TpymIe; HaXOAWTh IEHHOCTHBIM acleKT y4eOHOro 3HaHUS WU
uH(popMaInu, 00ecreuynBaTh €ro NIOHMMaHue U MepekUBaHue 00yJaroIUMCs; IPUBJIEKaTh BHUMAaHNE
oOyyaromuxcs K 00cyXIaeMoil Ha ypoke WH(pOpMAaIuY, aKTHBALMU TTO3HABATEILHOW JESITeIbHOCTH
00yyarouxcs; OpraHU30BbIBATH PabOTy OOYYArOMIMXCS C COLMAIbHO 3HAUMMON HMH(OpManmend mo
MOBOAY TMOJIydaeMoil Ha ypoke uHpopmanuum — 00CyXKIaTh, BBICKA3bIBaTb MHEHHE; IMOOYXKIaTh
oOyuaromuxcs coOI0aTh Ha YpPOKE NPUHIUMBI y4yeOHONW AMCHUIUIMHBI M CaMOOPTaHU3alINU;

4



COTPYJHHMYATH C JIPYTUMHU MEIaroTHYECKUMHU paOOTHUKAMU U JPYTUMH CHEIHAIMCTAMHU B PEIICHUH
BOCIIUTATEIbHBIX 3a/1ay; CO3/laBaTh B YYEOHBIX TpPYMIax pPa3HOBO3PACTHBIE IETCKO-B3POCIbIE
OOIIHOCTH 00YyYaIOIIUXCS; YIPABISITh YICOHBIMH TPYIIIAMHU C [IETBI0 BOBJICUCHHUST OOYJAIOIIUXCS B
mporecce OOydYeHHs] M BOCIUTAHHS, MOTHUBUPYS HUX Y4eOHO-TO3HABATENIBHYIO JESTEIbHOCTD;
OpraHu30BbIBATh AKCKYPCUH, MOXOAbl U SKCIEIUIMU U T.IL.; 3aIIMIIATH JOCTOMHCTBA U MHTEPECHI
oOyuJaronuxcs, IOMOTaTh JIeTSAM, OKa3aBIIUMCS B KOH(MIMKTHONW CUTyaIlMy W/WIM HEOIaronpHusTHBIX
YCIIOBUSIX.



2. COAEP)KAHUE YYEBHOI'O IPEJMETA «<MH®OPMATUKA>»

10 knacc

Opranuyeckasi XuMust

TeopeTrudeckne 0CHOBbI OPraHU4YeCKOH XUMHH

[Ipeamer oprannyeckoil XUMHUM: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAYEHHUE B MOJYYEHUU HOBBIX
BEUIECTB W MaTepuayioB. Teopusi CTpOEHHsS oOpraHuyeckux coenuHeHud A. M. bytieposa, eé
OCHOBHbIE ToJNOKeHUsl. CTpyKTypHBIE (OPMYIBI OpPraHUYECKUX BEHIECTB. ['OMOJOTHS, H30MeEpHs.
Xumu4deckasi CBsI3b B OPraHUYECKUX COCAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBSI3U.

[IpencraBienne o kinaccuuKalMM OPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHMYecKUX
COCIMHEHMM (cUcTeMaTHuecKas)) U TPUBUAIbHBIC HA3BaHMSI BaXXHEHIIMX MPEJCTABUTEICH KIIACCOB
OpPraHWYECKHUX BEILECTB.

DKCNEepUMEHTAIbHBIE METOJbl M3YYCHHsS BEIIECTB M MX MPEBpAILCHUN: O3HAKOMIJICHHE C
oOpa3liaMu OpraHM4eckuX BEUIECTB M MaTepualaMd Ha HX OCHOBE, MOJEIHPOBAHUE MOJIEKYI
OpraHUYECKUX BEIEeCTB, HAOJIOJCHUE M OMHCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB IO IMPEBPAIICHUIO
OpraHMYECKUX BEIIECTB MPH HarpeBaHUU (TUIaBlieHHE, 0OYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

ATNKaHBI: COCTaB M CTPOECHHE, TOMOJIOTHUYECKHM psAa. MeraH U 3TaH — mpocTennIne
MIPEJICTABUTENIA aNIKAaHOB: (DM3MUECKHEe M XUMHUYECKHE CBOMCTBA (PEAKIMHM 3aMEIICHHUS M TOPCHUs),
HaxO0KJIEHUE B PUPOJIE, IOJyUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH ps/l. DTWIEH W MPONHIEH — MpPOCTEHIIne
MPEJICTAaBUTENIM alIKeHOB: (U3MYECKHEe U XHUMHUYECKHe CBOWCTBAa (peakuuu THAPUPOBAHUS,
raJIOTeHUPOBAHMS, TUJPATAIINH, OKHCICHUS U TIOJTUMEPHU3ALINHN ), TTOJIyYSHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaamen-1,3 w MerunOytamueH-1,3: CTpoeHHe, BaKHEHIINE XHUMHYECCKUE
cBoiicTBa (peakuus nonumepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U pe3HHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYCCKUH pPsiaA. ANCTHICH — IMPOCTEUITUI
MPECTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3MYECKUE U XUMHUYECKHME CBOMCTBA (peakiuu
THJIPUPOBAHUS, TaJIOT€HUPOBAHMS, THAPATAIIMH, TOPEHHSI ), TOTyUYeHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, crpoeHue, (Qu3MUECKHME U XHMHYECKHE CBOWCTBA (pEaKIuH
raJloreHUPOBaHUs M HUTPOBaHUs), TMONy4YeHHE U TpuMeHeHue. Toayon: cocmaes, cmpoenue,
@uzuueckue u Xumuueckue CE0UCMBA (Peakyuu 2anr02eHUpPO8anus U HUMPOBAHUs), NOTYYeHUe U
npumenernue. TOKCUYHOCTh apeHOB. ['eHeTUUEeCKas CBSI3b MEX/y yTIE€BOAOPOAAMHU, IPUHAIICKAIIUMHI
K pa3JInYHBIM KJlaccam.

[IpupoaHble HCTOUYHUKH YTIAEBOIOPOAOB. [IpupoaHblii a3 u nomyTHbIe HeQTsIHBIE Ta3bl. HedTh
u e¢ mpoucxoxjaeHue. CrocoObl mepepabOTKU HePTH: TEpPEeroHKa, KPEKWHT (TePMHYSCKHIA,
KaTtanuTuueckuit), muponus. [lpoaykrel nmepepaboTku HEPTH, UX TPUMEHEHHUE B TPOMBIIIIJICHHOCTH U B
ObITy. KaMeHHBII yronb U IPOAYKTHI €r0 nepepaboTKH.

OKCIEepUMEHTAIbHBIE METOJbl M3Y4YEHHsS] BEIIECTB M MX MPEBPALCHUN: O3HAKOMIICHHE C
oOpa3mamMu IJIacTMacc, KaydyyKoOB W Pe3uHbl, KoJUiekimu «HedTs» m «Yromby, MoIenupoBaHHe
MOJICKYJI YTJICBOJIOPOJIOB M TaJOTCHONMPOU3BOAHBIX, MMPOBEACHUE MPAKTHUYCCKOW PAOOTHI: MOJTyUCHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3amaun.

Beruncnenus mo ypaBHCHHIO XUMHUYECKOW peaknuu (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO
BEIIECTBAa WM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO M3 MUCXOIHBIX
BEILIECTB WJIM MTPOIyKTOB PEAKIIUN).

Kuciaopoacoaep:kamue opranudeckue coeinHeHUs

[IpenenbHble OJTHOATOMHBIE CIUPTHI. METaHO U 3TAHOI: CTPOCHHE, GU3HUECKUE U XUMUYECKHE
CBOMCTBAa (peaklMd C AaKTUBHBIMH MeETaJlJlaMH, TaJlOT€HOBOJOPOJIaMH, TOpEHHE), MpPUMEHEHHE.
Bomopoansie cBsizu MexXay MOJEKYJIaMH CHUPTOB. JlelicTBHE MeTaHOJa W JTaHOJIA Ha OpPraHUu3M
YeJI0BeKa.

MHoroaromMHble CIUPTHL. ITUJICHTIUKOIb U TJIMIIEPUH: CTPOEHUE, (PU3NUECKHEe U XUMHYECKUE
CBOICTBA (B3aMMOJEHCTBUE CO IIETOYHBIMH METaJlJIaMH, KaueCTBEHHAs peaklys Ha MHOTOATOMHBIE
cnupthl). JlelicTBue Ha OpraHu3M 4enoBeka. [IpumMeHeHue riuiepruta u dTHICHTJIUKOIIS.

@DeHol: CTpOeHHE MOJIEKYJbl, (U3NYECKHE U XUMHUYECKHE CBOMCTBa. TOKCHYHOCTH (eHoma.
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[Ipumenenue enona.

Anbneruapl U kemownsi. POpManbAETH], alleTANbICTUA: CTPOCHUE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBAa (peaklUMM OKHUCIEHUS M BOCCTAHOBJICHMS, KAUECTBEHHBIE pEaKLMU), IOJIy4eHHUE WU
pUMEHEHHE.

OAHOOCHOBHBIE TpEJENbHbIE KApOOHOBBIE KHUCIOTH. MypaBbHHAas M YKCYyCHas KHUCIIOTBI:
cTpoeHue, (u3MYecKue M XMMUYECKHe CBOMCTBa (CBOMCTBa, OOIIMe Ui Kilacca KHCIOT, peakius
STepU(HKAINN), TIOTyYeHHEe U TpuMeHeHne. CTeapuHOBasi M OJIGMHOBAsI KUCIOTHI KaK MPEICTABUTEIN
BBICIIMX KapOOHOBBIX KMCIOT. MbljIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOMOIIEe JIeHiCTBHE.

CroxHble 2QUPBI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIU3 coxHBIX 2pupoB. Kupsl.
I'maponus xupos. Ilpumenenue xupoB. bruonornyeckas posb KHUPOB.

VYrneBoabl: cocTaB, KiIacCU(pUKALUs yIIeBOAOB (MOHO-, JU- U MoyMcaxapuibl). [rokosa —
IpoCTEeNHIINNA MOHOCaXapua: 0COOEHHOCTH CTPOEHHSI MOJIEKYJIbI, PU3HMUECKUE M XUMHUUECKUE CBOWCTBA
(B3aumoneiictBue ¢ ruapokcuaoM meau(ll), okuciaenne ammuadHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIIOKO3bl), HAXOKIACHNE B MPHUPOJIE, IPUMEHEHHE, OMOJIOTHYECKasi pOJib.
®dortocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemmonosa Kak NpupojaHble nonumepbl. CTpoeHHe Kpaxmajia M IeJUTIOJIO3bI.
dusnuecKkre U XMMUUECKHE CBOICTBa Kpaxmaiia (TUIpOJIN3, KaueCTBEHHAs! PEAKIMsI C HOJIOM).

OKCIIepUMEHTAJIbHbIE METOJbl H3yYEHHUs BELIECTB W UX MPEBpallleHHid: MpOoBeACHUeE,
HaOJII0JIEHUE M OINMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHbBIE PEAKIMH
OJIHOATOMHBIX ~CIUPTOB (OKHCIeHHe »dTaHoia okcugoM Menu(ll)), MHOroaroMHbBIX CHHUPTOB
(B3aumogeiicteue rThunepuHa ¢ ruapokcuaom wMemau(ll)), ampaernnoB (okucieHHE aMMHUAYHBIM
pactBopoM okcuma cepedpa(l) m rugpokcumom memu(Il), B3aumMopeicTBHE Kpaxmana ¢ HOAOM),
MPOBE/ICHUE MPAKTHYECKON PabOTHI: CBOMCTBA PACTBOPA YKCYCHON KHCIIOTHI.

Pacuérnrble 3amaun.

Bbruuciienust mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEéMa, KOJMYECTBA HMCXOIHOTO
BEIIECTBA WM MPOJIYKTa PEAKIUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOAHBIX
BELIECTB WU POAYKTOB PEAKIIMH).

A3zoTcozeprkaliye OpraHuuecKue CoeIMHEHHUS.

AMHUHOKHUCIIOTH Kak aM(OTepHble OpraHuYecKkue coenuHeHus. Du3nveckue M XUMHUYECKHE
CBOWCTBA aMUHOKMCJIOT (Ha MpUMepe MHLMHa). buonoruueckoe 3HaueHue aMUHOKHUCIOT. [lenTuasl.

benku kak mpUPOAHBIE BBICOKOMOJEKYJSpHbIE coequHeHHd. IlepBuuHas, BTOpHUYHAs U
TpEeTUYHasi CTPyKTypa OenkoB. XHMMHYECKHE CBOMcTBa OEIKOB: TUAPOIU3, JI€HATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKH.

OKCcIepUMEHTaIbHbIE METO/Ibl U3YUYEHUS BEIECTB M UX MPEBpPALICHUI: HAOII0IeHUE U ONMCAaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIUs OEIKOB MPU HArPEBAHUH, IBETHBIE PEAKIIH OCIIKOB.

BbicokoMo1eKyJIsIpHBIE COeIMHEHUS

OCHOBHbIE TIOHATHS XUMHUHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, IMOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJUMEpHU3alMM, CPeIHsIs MOJeKyJspHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — MOJIMMEpU3allis U TOJIUKOH ICHCAIUSI.

OKCIIepUMEHTAJIbHbIE METOJIbl H3YyYEHHUs BEIIECTB M HUX IMPEBpaIlleHHH: O3HAKOMJICHHE C
oOpa3amu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KayYyKOB.

MexIpeIMETHBIE CBA3H.

Peanuzanus MeXnpeaIMEeTHBIX CBsI3€ll NMpH M3y4eHHMHM opraHudyecko xumuu B 10 Kiacce
OCYILIECTBIISICTCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK M MOHATHUH,
SBJIAIOIIMXCSI CHCTEMHBIMHU JUISL OT/AETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOwe ecTeCTBEHHO-HAy4YHbIC MOHATHS: SBJICHUE, HAY4HBIM (akT, TUmore3a, 3aKOH, TEOpus,
aHaJuM3, CHHTE3, KiIaccHu(uKauus, TNEePUOAUYHOCTh, HAOIIOJCHNE, W3MEpPEHHEe, OJKCIIEPHMEHT,
MO/JICJINPOBAHUE.

@dusuka: maTepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJEKYJa, SHEPreTUYECKU YpOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (pU3MyYecKHe BETUYMHBI U €AMHUIBI UX
MU3MEPEHMSL.

buonorus: knerka, opraHu3Mm, Ouocdepa, OOMEH BellecTB B oOpraHuszMe, (OTOCHHTES,
OMOJIOrMYECKH aKTHBHBIE BellecTBa (OEIKHU, YIIIEBOIbI, )KUPBL, (PEPMEHTBHI).

I'eorpadus: MuHepaiibl, TOPHbIE TOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.



Texnomorus: MUIICBBIC MPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IIMTAaHUSA, MOIOMIHUE CPCACTBA,
JICKAPCTBCHHLIC W KOCMCTUYCCKHC IIpPCIIapaTbl, MaTCpualibl N3 HCKYCCTBCHHLIX W CHHTCTHYCCKHUX
BOJIOKOH.

11 knacc

OO0mast u HeopraHm4yecKasi XuMus

TeopeTnyeckne 0CHOBbI XUMHUH

XUMHUECKUH 371eMeHT. ATOM. Sipo aToma, U30TONbl. DJIEKTPOHHAs 000J0YKa. DHEpreTHuecKue
YPOBHH, TOAYpPOBHH. ATOMHBIE OpOUTamu, S-, p-, d- smeMeHThl. OCOOEHHOCTH paclpeneIeHUs
AJIEKTPOHOB MO OpOMTaNsIM B aToOMax »3JEMEHTOB MEPBBIX YETBIPEX MEPUOJIOB. DJIEKTPOHHAs
KOH(Urypauus aToMoB.

Ilepnoanueckuii 3akoH u Ilepuonnyeckas cucrema xumMudeckux diaemMeHToB . . Menneneesa.
Ces3p mepuonnyeckoro 3akoHa u llepuomnueckoil cucremsl xumuueckux »siemeHtoB /[l U.
MenneneeBa ¢ COBPEMEHHOM TEOPUEM CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMs CBOWCTB
XMUMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB 10 TPYIIAaM U MEpUOJIaM.
3HaYeHHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

CrpoeHnue BemiecTBa. XuMuieckasi CBsi3b. Bubpl XUMHUECKol CBS3U (KOBaJIEHTHAs! HEMOJISpHAS
U TIOJIIpHAsA, MOHHAsA, MeTalyInueckas). MexaHu3mbl 00pa30oBaHUsl KOBAJICHTHOM XMMHYECKOH CBSA3M
(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenp okucneHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MONEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEUICCTBA. [WINBl KPUCTANIMYECKMX PEMIETOK. 3aBUCUMOCTb CBOWCTBAa BEIIECTB OT THIA
KPUCTaJUIMYECKOU PELIETKU.

IlonssiTne o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMAHBIE pacTBOphHl. MaccoBas nous
BELIECTBa B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeinHeHMH. HoMmeHkiaTypa HEOpPraHMYecKHX BEIIECTB.
I'eneTnyeckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAJUICKAIINX K PA3IIMYHBIM KJIaccaM.

Xumnueckass peakuus. Kiaccudukanus XuUMHYECKMX peakUuMii B HEOpPraHMYeCKoW U
OpPraHUYECKOM XUMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHUS M IPEBpAIICHUS
HHEPrUM NPU XUMHUYECKUX PEAKLUAX.

CkopocTb peaknuu, €€ 3aBUCUMOCTh OT pPa3NUYHBIX (akTopoB. OOpaTHUMBIE pEaKIUH.
Xumuyeckoe paBHOBecHe. PaKTOPhI, BIUSAIOIME HA COCTOSHUE XMMHMUYECKOTo paBHOBecus. IpuHnmmn
Jle llarense.

Onexrponutndeckass auccounanus. CunbHble U cinalOble snekTposnuTsl. Cpeaa BOJIHBIX
pacTBOpOB BEILIECTB: KHUCIasi, HEUTpallbHAas, II€JI0YHAsl.

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

DKCcIepUMEHTaIbHBIE METOABI M3YYEHUs BEIIECTB W MX MPEBpAICHHA: JEMOHCTPAUs TaOIIHII
«Ilepnonuyeckas cucrema xumudeckux osieMeHToB JI. M. Menzaeneesa», u3ydeHHE MOJeENeH
KPUCTAUTMYECKUX PEHIETOK, HAOMIOACHNE U OMUCAHUE JEMOHCTPAIIMOHHBIX M J1a0OPaTOPHBIX OMBITOB
(pa3noxeHue MEpOKCHJA BOAOPOJA B MPHUCYTCTBUM KaTalW3aTopa, OINpeNeIeHHE Cpeibl PacTBOPOB
BEUIECTB C IIOMOIIBIO YHUBEPCAJIBHOIO HHJIMKATOpPA, PEAKIUM HOHHOINO OOMEHa), IpOBEICHHE
NPaKTU4YeCKOH paboThl « BiusiHUEe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peakiumy.

Pacuérnsie 3anaum.

Pacy€rbl 1m0 ypaBHEHHMAM XMUMHUYECKMX PEaKUUi, B TOM 4YHCIE TEPMOXHMHUYECKUE DPACUETHI,
pacuéThl ¢ UCIOJIB30BAHUEM TIOHATHUS «MACCOBAsi A0S BEIIECTBAY.

Heopranuueckasi xumms

Hemeramnsl. Ilonoxenne HemeramoB B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. DU3MUECKUE CBOMCTBA HEMETAJIOB. AJUIOTPONHUS
HEMETAJIOB (Ha IpUMeEpe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMHUECKHe CBOICTBA BaXKHEHIIINX HEMETAUIOB (IaJIoTeHOB, Cepbl, a30Ta, hocdopa, yriepoaa u
KPEMHHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHHM).

IIpuMeHeHnEe BaKHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue meramioB B Ilepuogudeckoil cucreMe XMMHUYECKHX 3ieMeHTOB [[. M.
MenpneneeBa. OcCOOEHHOCTH CTPOEHMS JJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue
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¢usnueckne cBoWCTBa MeTauioB. CIUIaBBl METAUIOB. DJIEKTPOXUMHUECKUH Pl HaNpsHKCHUN
METaJIOB.

XUMHYECKHE CBOMCTBA BaXKHEHIIMX METAJJIOB (HATpHM, Kaaui, KaJblUid, MarHuii, aJtOMUHUMH,
[UHK, XPOM, KeJlle30, MeJlb) U UX COCTUHEHU.

O6mmue cnocoObl noxyyeHust MeTauioB. IIpuMeHnenne MeTauioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbl U3Y4YEHHUS! BEIIECTB M WX MPEBPAIICHUI: M3yYEHUE KOJUIICKIIUU
«Mertamisl U CIUIaBb», 00pPA3LlOB HEMETAIUIOB, PELIEHUE SKCIEPUMEHTANBHBIX 3a]a4, HAaOJI0IEHUE U
OTHCaHNE JIEMOHCTPAIIMOHHBIX U TAOOPATOPHBIX OMBITOB (B3aMMOACHCTBHE THIPOKCHIA AIFOMUHHUS C
pacTBOpamMH KUCJIOT U LIEJI0UEH, KaYECTBEHHbIE PEAKIIUK HA KATUOHBI METAJUIOB).

Pacuérnrble 3amaun.

Pacuérbl Maccel BemecTBa Uiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WU
00BEMY OJHOrO M3 YYaCTBYIOIIMX B pPEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) IPOJYKTOB PEAKIUH, €CIU OJHO U3 BELIECTB UMEET IPUMECH.

X¥MUA ¥ )KU3HD

Ponp xumum B oOecreyeHUH HKOJIOTHYECKOM, PHEPreTUUYECKON M MHINEeBOM O0e30MacHOCTH,
pa3BUTHU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIHIA.

[IpencraBnenns o6 OOMMX HAYYHBIX NPUHIMNAX MPOMBIIUICHHOTO MOJYYCHUS BaXXKHEUIIHX
BEILIECTB.

YenoBek B MHpE BELIECTB W MaTEpHUajoB: BaXHEHMIIME CTPOUTENIbHbIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaibl JJs JIJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIC yI00pEHUSI.

XUMHS U 340pOBbE UEJIOBEKA: IpaBUiia UCIOJIb30BAHUS JICKAPCTBEHHBIX MpENapaToB, MpaBUia
0€30I1acHOTO HCIIOJIB30BAHUS MPENApaTOB OBITOBON XUMHUU B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXnpeIMETHBIX CBs3eil MpU M3y4eHHWH OOIIeH M HeopraHndeckod Xxumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaKk U
MOHSITUH, ABJISIOUINXCS CUCTEMHBIMU JJIS1 OTJENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: Hay4dHbIH (DakT, TUMoTe3a, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, KJaccu(uKaius, mepruognIHOCTh, HAOIIOICHHEe, SKCIIEPUMEHT, MOJICIIMPOBAaHIE, U3MEPEHUE,
SIBIICHHE.

®dusuka: Marepus, BSHEprus, Macca, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJa, HSHEPreTMYECKUd YpOBEHb, BEIIECTBO, Teno, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, PU3NUECKUE BETUUINHBI U €IUHHIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, dKocucTema, ouocdepa, MaKpo- U MHUKPOIJIEMEHThI, BUTAMHHBI,
0oOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepanbl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMAaeMble, TOTLIIUBO, PECYPCHI.

TexHomorus: XuMudeckass HPOMBILIUIEHHOCTb, METAJUIyprusi, HPOU3BOJICTBO CTPOUTENBHBIX
MaTepuasoB, CETbCKOX03iCTBEHHOE IPOU3BOCTBO, MUIIEBasi TPOMBIIIICHHOCTh, (hapMalleBTUYECKast
IIPOMBIIIJIEHHOCTh, MTPOU3BOJCTBO KOCMETHMUYECKHX IPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHualoB, 3JIEKTPOHHAS! IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

3. IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEGBHOI'O ITPE/IMETA
«HHDOOPMATHUKA»

[InanupyeMble pe3yJbTaThbl ONMPAIOTCS HA BEIYLIME LIEIEBbIE YCTAaHOBKH, OTpa)karollue
OCHOBHOM, CYIIHOCTHBIM BKJIaJ H3y4aeMO#l MporpamMMbl B Pa3BUTHE JUYHOCTH OOYYAIOLIMXCS, WX
CIIOCOOHOCTEMN € MCI0JIb30BaHUEM 000pyJ0oBaHus «Touka pocTay.

3.1 JINYHOCTHBIE PE3VIBTATEL OCBOEHUS YUEOHOTO IPEAMETA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYYAIOIIMMUCS ITPOTrpamMm
cpeaHero od1iero oopazoBaHust (JIMYHOCTHBIM, METAIIPEIMETHBIM U TIpeAMETHBIM). HayuHo-
METOJIMYECKONW OCHOBOM JIJIsl pa3pabO0TKH IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO
001rero 0Opa3oBaHus ABISAETCS CHCTEMHO-IEATETFHOCTHBIN MTOAXO/.



B cooTBeTcTBUU C CHCTEMHO-EATEIILHOCTHBIM OJIX0J0M B CTPYKTYpPE€ JTMUYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeaMeTa « XMMHUsD» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMs BbIIEICHBI
CJIEYIOIIINE COCTABJISIOLINE:

0CO3HaHKE 00YYAIOIIUMUCS POCCUICKON TPaKIAHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOOIPEIEIICHHUIO;

HaJIMYMe MOTUBALMU K 00yUEHHIO;

L[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM TUYHOCTH Ha OCHOBE KITIOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIUKA Oa30BOM HAyKU XUMUU;

TOTOBHOCTB U CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH JIEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMHM, MIPUCYILIMMHU LIETIOCTHOM CUCTEME XUMUYECKOTO
o0Opa3zoBaHus;

HaJIMYue MPaBOCO3HAHMSI KOJIOTHUECKON KyJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH
KU3HECHHbIC TIJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSI MMPeAMETa « XUMHUSD) JOCTUTAIOTCS B €IUHCTBE Y4eOHO U
BOCIIUTATEIbHON IE€ATEIbHOCTH B COOTBETCTBUU C TYMAaHUCTUYECKUMH, COUUOKYIbTYPHBIMH,
JTlyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJI€AIaMU POCCUHCKOTO TPakIaHCKOTO OOIIECTBA,
NPUHATHIMHU B 001IIECTBE HOPMAMU U NIPaBHJIAMH [TOBEJIEHHs, CIOCOOCTBYIOLIMMH IIpolieccamM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M HDABCTBEHHOT'O CTAHOBJICHUS JTMUYHOCTU 00YYaIOIINXCSL.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS MpeMeTa « XUMHUS» OTPaKatoT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHOM U MPaKTUUYECKOU AeSITENFHOCTA 00YYaIOIINXCS 110 peaTn3alii MPUHSITHIX B
00IIIEeCTBE LIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

0CO3HaHUs 00YYAIOMIMMHUCS CBOMX KOHCTUTYLMOHHBIX MpaB U 0053aHHOCTEH, yBaKEHUS K
3aKOHY W NPaBONOPSIIKY;

IIPE/ICTaBJIECHHS O COLMAIbHBIX HOPMAaX M MpaBUiIaxX MEXJINYHOCTHBIX OTHOLLIEHUH B
KOJUJIEKTUBE;

TFOTOBHOCTU K COBMECTHOI TBOPYECKOM AESITEIbHOCTU IIPU CO3JJaHUH YUEOHBIX IPOEKTOB,
peleHny yueOHBIX M M03HABATEIbHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY U apIryMEHThI JPYTUX Ipu
aHaJIM3€ pa3IMYHbIX BUJOB y4€OHOU NESATENbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOILLIEHUS K UCTOPUUECKOMY U HAyYHOMY HACJIEJUI0 OT€YECTBEHHON XUMHUU;

YBa)XEHHMsI K MPOIecCy TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh Pe3yJIbTaT JJIMTEIbHBIX HA0JII0IEHUH, KPOOTIMBBIX
JKCIIEPUMEHTAJIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTepeca U MO3HaBaTEIbHBIX MOTUBOB B MIOJYYEHHH U MOCIIEAYIOIIEM aHAJIN3€ HH(OPMALIUHU O
MEPEOBBIX JOCTUKEHUSAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, ITHUECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBSI3aHHbIE C XUMUYECKUMHU SIBJICHUSAMHU, U IPUHUMATh
OCO3HAHHBIE PEIICHUs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEAECHUE U MOCTYIIKH CBOMX TOBAPUILEH C MO3UILINNA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbI 310POBbS:

MIOHUMaHMS EHHOCTEN 3J0POBOTO U OE30MacCHOTO 00pa3a KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

COOIOICHUS TTPABWII O€30MaCHOTO OOpAIIEHUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM JKU3HH U B
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TPYIOBOH AEATEIBHOCTH;

MOHUMAHUS IEHHOCTHU MIPABIII WHAUBHUIYAIILHOTO M KOJUIGKTHBHOTO O€30MacHOTO TIOBEICHUS B
CUTYaLUSX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS NOCIEACTBUNA U HENPUATHUS BPEAHBIX IPUBBIYEK (YIIOTPEOIECHUS AJIKOTOJIs,
HapKOTUKOB, KypEeHHUs);

5) TpyaoBoOro BociMTaHus:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENbCKON NEATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrUX BUIAX AESITEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Yy4YacTHE B PEIICHUHU MPAKTUYECKUX 33/1a4 COLUAIbHON HAIPaBIE€HHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTepeca K MPaKTHUeCKOMY M3yUYeHHUI0 Tpoeccuil pa3TuyHOro poja, B TOM YUCIIEe HA OCHOBE
MIPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XHUMHUU;

YBa)XEHHUS K TPYIY, JIOISIM TPyJla U pe3yibTataM TPyAOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHIyaJIbHOM TpaeKTOpuu o0pa3oBaHus, Oyaymieit
npodeccuu U peanu3ai COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0J10rMYEeCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 1€JIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHHUSA TJI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHIS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOAHOMN U COLIMATIBHOM CPELBI;

OCO3HaHUSI HEOOXOJUMOCTH UCTIOIB30BAHUS JOCTIXKEHUN XUMUU JJIs1 PEIICHUS] BOIIPOCOB
palMOHAIBHOIO IPUPOI0IIOIB30BaAHUS;

AKTUBHOTO HEMPUSATHS IEUCTBUI, MPUHOCALIUX BPEJl OKPY’KAIOIIEH NPUPOIHON Cpesie, yMEHUs
MIPOTHO3MPOBATH HEOIATONIPHUSTHBIE YKOJIOTHUECKUE TTOCIICACTBUS IPEANPUHUMAEMBIX TEHCTBUIN U
MPEeIOTBpaIIaTh UX;

HaJIMYUs Pa3BUTOrO SKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTUYECKON KYJIbTYpPBl, ONbITa
JIESITEIbBHOCTH 3KOJIOTMYECKON HAlpaBIECHHOCTH, YMEHUS pyKOBOJICTBOBATHCS UMM B I103HABATEIbHOM,
KOMMYHUKATHBHOM M COIIMAILHON MTPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHUBOCTOSTH
uaeosoru xemohoobuu;

7) HUEHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOU MPaKTHKU;

MMOHUMAaHUs CTIeU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poiu B (HOPMUPOBAHUH
paIOHATBHOTO HAYYHOTO MBIIICHUS, CO3JaHUH LIETOCTHOTO MPECTAaBICHUSI 00 OKPYKAIOIIeM MUPE
KaK O €IMHCTBE MPHUPO/IbI U YEJIOBEKA, B TO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHuu
po0OJieM COXpaHEeHUs IPUPOJTHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUH /ISl COBPEMEHHON TUBUIIH3AINH: B €€
T'YMaHUCTHYECKON HAMpaBIEHHOCTH U BaXKHOM POJIM B CO3JAaHUU HOBOM 0a3bl MaTepHalbHOM
KyJbTYpPbl, pEHICHUH [JI00aTBHBIX MPOOJIEM YCTOMUNBOTO pa3BUTHSI YEIOBEYECTBA — CHIPHEBO,
HHEPreTUUECKOM, MUILEBON U 3KOJIOrMYeCKOi 0€30I1aCHOCTH, B pa3BUTHH MEAULIMHBI, 00ECTIeYeHUU
YCIIOBUH YCIIEITHOTO TPYAa U SKOJIOTHYECKU KOM(MOPTHOM KU3ZHU KaXKJA0T0 4iieHa O0IIeCTBa;

€CTECTBEHHO-HAYyUYHON I'PaMOTHOCTH: MOHUMAHMSI CYIITHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YyEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU MCMOIb30BaTh MOTy4YaeMble 3HAHUS IS aHAIN3a U O0BSCHEHUS
SIBIIGHUH OKPY>KAIOIIEro MUPA U MIPOUCXOSAIINUX B HEM U3MEHEHHI, YMEHHS JIeNIaTh 000CHOBAHHBIE
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIINXCS JAHHBIX C HENbIO MOTYYSHHSI TOCTOBEPHBIX
BBIBOJIOB;
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CTIIOCOOHOCTH CaMOCTOSATENBHO HCIIOIB30BaTh XMMUYECKHUE 3HAHUS [T PELICHUs TPoOIeM B
peabHBIX KU3HEHHBIX CUTYyallUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHHUH MO0 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTSMU;

UHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3sInuHbIX cepax NpodecCHOHANBHON AeSTeIbHOCTH.

3.2 MertanpeaMeTHbIE PE3VIBTATEL OCBOCHU VUYEOHOr0 IIPeAMETA

MeranpeameTHbIe pe3ybTaThl OCBOSHHUs y4eOHOro mnpeamera «XUMUS» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble JUIi  (OPMHPOBAHUS MHPOBO33PCHHUS  OOYyYArONIUXCS — MEXIUCIUIUIMHAPHBIE
(MeXIIpeIMeTHBIC) OOIICHAYYHBIC MOHITHS, OTPAXKAIONIME ICIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cnenu@UKy METOJOB IIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBCHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPTHUs, SIBJICHUE, TIPOIIECC, CUCTeMa, HaYyYHBIM (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClelIOBaHNe, HAOMIOIeHIE, U3MEPEHHE, SKCTIEPUMEHT U JPYyTHE);

yYHUBEpCaIbHbIC y4YeOHBIC ICHCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PETYJSATUBHBIC),
obecnieunBaromue GHOpMUPOBaHKUE (PYHKIIMOHAIBHONH TPAMOTHOCTH M COLMATBHOW KOMIIETEHIIUU
00yyJaromuxcs;

CIIOCOOHOCTH oOydaronuxcs UCITI0JIB30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHHS U YHUBEpCAIbHbIE Y4eOHbIe NEHCTBUS B MO3HABATEIHHON M COIMATBHOM
MIPAKTHKE.

MertanpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJICHUE  YHHUBEPCAIbHBIMU  YUEOHBIMU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

OBiajieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE TeHCTBUSA:

CaMOCTOSITENILHO ~ (JOPMYITUPOBATh W AKTyaJU3UpOBaTh  MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICTISATH e JIEATSIILHOCTH, 3a7aBasi MapaMeTphbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCHUTH
PE3yJIbTaThI JEATSILHOCTH C TTIOCTABIICHHBIMU IISIISIMH;

WCTIONIb30BAaTh TMPH OCBOCHUM 3HAHUH TPUEMBI JIOTHYECKOTO MBIINUICHUS — BBIICIATH
XapaKTepHBIC MMPU3HAKY TOHATHN W YCTAaHABIMBATh HX B3aHUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE
TIOHSITHS JTsl OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHMIA,

BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KITACCU(UKAIINK BEIIECTB U XUMHUECKUX PEaKIIHii;

YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3YIacMbIMU SBJICHHUSIMH,

CTPOUTH JIOTHYECKHE PaCCYXJeHUs (MHIYKTUBHBIC, ICTyKTUBHBIC, 10 AHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BBIBOJBI W
3aKTFOYCHUS;

MPUMEHATh B TPOIECCE IO3HAHUA, HCIONB3yEMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeTIH, TPeoOpa3oBbIBATh MOJAENBHBIE TMPEACTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJI) DJIEMEHTA,
xumMudeckas Gpopmyiia, ypaBHEHHE XUMHUECKOW PEAKIIMK — P PEIICHUH YUYeOHBIX MO3HABATEIIbHBIX
U TPAaKTHYECKUX 3a7ad, NPUMEHATh HA3BAHHBIE MOJENIbHBIC TPEACTABICHUS [Ji1 BBISBICHUS
XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHYECCKUX PEaKITHil.

2) 6a3oBbIe HCCIAEA0BATENbCKHUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB M XUMUYECKUX PEaKIIHil;

dbopMynupoBaTh LENM M 3aJa4d  HCCJICNOBAHUS, WCIONB30BAaTh IOCTABJICHHBIE W
CaMOCTOSITENTFHO Cc(POPMYIMPOBAHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI IS
(hOpMUPOBAHUS THUIOTE3bI 110 IPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHUN;
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BJIa/JIETh HABBIKAMU  CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS W NPOBEACHMUS  YUEHMUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMsS HAOIIOAAaTh 3a XOJOM MPOIECCa, CaMOCTOATEIBHO
MPOTHO3MPOBATh €ro  pe3ynpTar, (opMyTupoBaTh OOOOIIEHWSI W BBIBOABI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCJICIOBAHUS, COCTABJISATH OOOCHOBAHHBIM OTYET O TNPOAETAHHOU
pabore;

IPUOOpPETaTh ONBIT YYEHUYECKOM MCCIIE0BATEIbCKON M MPOEKTHON JESATENbHOCTH, MPOSIBIISITH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METO/OB PEIIECHUS MPaKTUYECKUX 3a/ad,
MIPUMEHEHUIO Pa3INYHbIX METOJIOB MO3HAHUS.

3) pabora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHKAX MH(pOpManuHu (HAy4yHO-NOMYJSpHAas JHUTEparypa
XUMHYECKOTO  COJIep’KaHus, CHOpaBOYHbIE TocoOus, pecypchl MHTepHera), aHaIU3UPOBATH
MHGOPMALIMIO Pa3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPDUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh
Y HEIIPOTUBOPEUYUBOCTH;

(dbopMynupoBaTh 3ampochl W MPUMEHATHh pa3IUYHble METOAbl MpH TIOUCKEe U O0TOOpe
uHbOpMaIuu, HEOOXOAUMOMH /ISl BBIMIOTHEHUS YYeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

MpuoOpeTaTh OMNBIT HCIHOJIB30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA H
Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMpATh ONTUMANbHYIO (OpMy TMpeacTaBieHUs HHPOpMAIKU (CXEMBI,
rpaduKy, TUarpaMMsl, TaOJIULbL, PUCYHKH U IPYTHE);

WCIONIb30BaTh HAYUYHBIN SI3BIK B KAYECTBE CPEJCTBA IpU paboTe ¢ XUMUYECKOW MH(OpMAIIHE:
IPUMEHATh MEXKIpenMeTHble ((u3ndyeckue U MareMaTWdecKue) 3HaKd M CHUMBOJBI, (OPMYIIBI,
a00peBuaTypbl, HOMEHKIIATYDY;

UCTIOJIB30BATh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH.

OBnajgeHne yHMBepCAJIbHBIMA KOMMYHHKATHBHBIMH AeHCTBUSMM:

3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbl B XOJ€ JHajora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh UEH, (POPMYINPOBATH CBOM MPEAJIOKEHHUS OTHOCUTEIHHO BBITOJHEHHUS MPEATI0KEHHOM
3aJa4y;

BBICTYIIaTh C IIPE3€HTAlUEll pe3yJbTaTOB I103HABATEJIbHON JAEATEIbHOCTH, IIOJYyYEHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHKAMM IPHU BBIIOJHEHUH XUMHUYECKOI'O IKCIEPUMEHTA,
IIPAKTUYECKOM paboThl MO MCCIEAOBAHUIO CBOMCTB M3y4YaeMbIX BEIECTB, pealu3alud y4eOHOro
nmpoekta u (GopMynHpoBaTh BBIBOJABI [0 pe3yjibTaTaM MPOBENEHHBIX HCCIECIOBAHUN IMyTEM
COTJIACOBaHUS TO3UINIA B X0€ 00CYKACHUS M1 0OMEHAa MHEHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU ACHCTBHUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISTH CBOIO IO3HABATENIbHYIO JESTEIbHOCTD,
ompezenss e LeAM W 3a7aud, KOHTPOJUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
mpeyiaraeMblii  anropuT™M JEHCTBUI NpU BBINOJHEHMHM YYE€OHBIX M HCCIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Haubonee 3(PGEKTUBHBIN CMOCO0 UX pelIeHUs ¢ YYETOM IMOJydYeHHUS HOBBIX 3HAHHUHM O
BEILIECTBAX U XMMUYECKUX PEAKIUAX;

OCYLLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATENHHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

3.3 [IpeaMeTHBIE PE3VIILTATEL OCBOCHUS YUEOHOTO IIpEAMETA

10 knacc
[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUsD) OTPaXKakoT:
c(OPMUPOBAHHOCTh TPEJCTABICHUNA O XUMHYECKOHW COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpPA, POJIM XUMHH B TO3HAHUU SIBICHUU MTPUPOIBLI, B (HOPMHUPOBAHHM MBIIIJICHUS U
KyJbTYPBI JINYHOCTH, €€ (PYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHUST TIPAKTHUECKUX
3a7a4 U HKOJIOTMYeCKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOMN Cpelie;
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BJIQJICHUE CHCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONINE TOHSTHS
(XMMUYECKHII  3JIEeMEHT, aToM, OJJIGKTPOHHAas OO0OJI0YKa aTroMa, MOJIEKyJa, BaJleHTHOCTb,
AEKTPOOTPHUIIATEITHFHOCTh, XUMHUECKAsI CBSI3b, CTPYKTYpHAs (hopMyiia (pa3BEépHyTast U COKpANICHHAs),
MOJIb, MOJISIPHASE Macca, MOJISIPHBIN 00bEM, YIIIEpOIHBIN cKeneT, PyHKIHOHAbHAS TPYyINa, paauKal,
MU30MEepHsi, U30MEPHI, TOMOJIOTHUECKUH PsiJl, TOMOJIOTH, YTJIIE€BOJAOPOIbI, KUCIOPO U a30TCOIepKallIHe
COEJIMHEHMsI, MOHOMED, TIOJIUMEpP, CTPYKTYPHOE 3BE€HO, BLICOKOMOJIEKYJISIPHBIE COSTMHEHUS); TEOPUH U
3aKOHBI (TEOpHsl CTPOEHUsI OopraHuyeckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN A3bIK XUMHUHM; MHUPOBO33PEHUECKHUE 3HAHUS, JIEKaIINE B
OCHOBE TTOHMMAHUS MMPUIUHHOCTH ¥ CHCTEMHOCTH XUMUYECKHX SIBIICHUH, (PaKTOJIOTUICCKUE CBEIACHHUS
O CBOWHCTBaxX, COCTaBe, IOJYYEHHH W OE30MaCHOM HCIOIb30BAHUM BAXKHEHIIMX OPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JIEATEILHOCTH YETIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIE MPU3HAKH TMOHITHUHA, YCTAaHABIMBATh HX
B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE TMOHSATHS MPU OMHCAHUU COCTaBa, CTPOCHUS U
MIPEBPALICHUI OPraHUYECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIOJIB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€HHOHN) (opMysn OpraHMYECKHX BEIIECTB U
YpaBHEHUN XHMHMUYECKHX PEAKIUN, M3TOTAaBIMBATH MOJEIM MOJIEKYJ OPraHWYECKHUX BEIIECTB IS
WJUTFOCTPALMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMHUPOBAHHOCTh YMEHUU yCTaHABIMBATh NPHHAUICKHOCTh W3YYCHHBIX OPTaHUYICCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OMpeNe’IEHHOMY KIIACCy/TpyIe COeAMHEHUN (YTrIIeBOAOPOIbI,
KHCIIOPO/J] ¥ @30TCOJIepKAIINE COSTUHEHHU S, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNUS ), JaBaTh UM Ha3BaHUs
no cucrematnueckoi HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBUAIbHBIE Ha3BaHUS
OTJIETIbHBIX OPTraHWYECKUX BEIIECTB (ITHIICH, MPOIMWJICH, AalleTWICH, JSTUJICHIJIUKOIb, TIUIEPHH,
denon, hopMabaeru, aleTanbIerul, MypaBblHas KUCIIOTa, YKCYCHasl KUCJI0Ta, OJIEMHOBAs KUCJIOTa,
CTeapHHOBAsI KHCIIOTA, TJII0K03a, PPYyKTO3a, Kpaxmall, IeJUTI0J03a, TIHIINH);

cOpPMUPOBAHHOCTh YMEHHS OIpENeisITh BUIbl XUMHYECKOW CBSI3U B  OPTraHUYECKUX
COEMHEHMSIX (OJMHAPHBIE U KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKHX BEUIECTB
A. M. bytnepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHWS; 3aKOH
COXpaHEHUs1 MacChl BEUIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOCHHUE, (PU3NICCKUE M XUMHUYCCKHE
CBOMCTBA THUIMYHBIX MPEACTABUTEICH Pa3MUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, STaH,
STHJICH, TPONWICH, aleTwieH, OyraaweH-1,3, wmermnOyramauen-1,3, OCH30J, METaHON, 3TaHOI,
STUJICHTJIMKONb, TJIMLIEPHH, (DEHOJ, aleTaiabJeruil, MypaBbHHAas WU YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSAMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C UCTIONb30BAHUEM CTPYKTYPHBIX (POpMyIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIIEBOJAOPOTHOTO CBHIPBS (HE(TH,
MPUPOJIHBIM Tra3, yrojb), CHOCOOBI HMX MepepadOTKH M MPAKTHUECKOe MPUMEHEHHE IPOIYKTOB
nepepadoTKu;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS MO XMUMHUYECKUM YpaBHEHUSM (MaccChl,
00BbEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WMJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHUH BIIAJIETh CHUCTEMOH 3HAHWUI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, UCTIOIB3YEMbIX B XUMUU MPHU U3yUYEHUHU BEIIECTB U XUMHUYECKHX SIBICHUN (HaOIO/EeHUE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJCIMPOBAHUE), HCIOIH30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS
MPUHATUSL PEHICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsiX, CBSI3AHHBIX C BEUIECTBAMU U HUX
MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUW COONIIO/IaTh TMpaBWJIa TOJH30BAHUS XHUMHUYECKON MOCYIoH H
1abopaTOpHEIM 00OpYIOBAaHHEM, a TAaK)KE MpaBWIa OOpAIIEHUS C BEIISCTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMU MO BBHITIOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

cOPMUPOBAHHOCTh yYMECHHUW TUIAHUPOBATH H  BBIMOJHATH XHUMHYCCKUH  IKCIICPUMCHT
(mpeBpallieHusi OpPraHMYeCKHX BELIECTB MpPH HArpeBaHHUM, TOJYYCHHE STWUJICHA U H3YYCHHE €ero
CBOMCTB, KaYECTBEHHBIC PEAKIIMM OPraHMYECKUX BEIECTB, JACHATypalus OCJIIKOB NMpU HArpeBaHHH,
[[BETHBIE PEaKIMU OEIKOB) B COOTBETCTBHH C MpaBUIAMH TEXHHKHU OE30MAaCHOCTU MPHU OOPAILIEHUH C
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BEIIECTBAMH M J1a0OpaTOpHBIM  OOOPYAOBAaHHEM, TMPEICTABIATh PE3YIbTaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (JOpMe 3allMCH YPAaBHEHUN COOTBETCTBYIOIIUX PEAKIMi M (GOPMYIHUPOBATH BBHIBOJIbI
Ha OCHOBE 3THX PE3yJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popMauu, UHTepHET U IpyTHXx);

c(hOpMUPOBAHHOCTh YMEHUH COOIIOAATh MpaBuia KOJOTHUYECKH 11eIeCO00pa3HOTO MOBEICHUS B
OBITY U TPYAOBOM AEATEIBHOCTU B LEJSIX COXPAHEHHUS CBOETO 3/J0POBBSl U OKPY’KAIOIEH MPUPOIHOU
Cpellbl, OCO3HaBaTh ONACHOCTh BO3JCHCTBUS HA >KUBBIE OPraHU3MBbl ONPEAENEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMasl cMbici nokaszatens IIJIK, mosicHaTh Ha mpuMepax cHnocoObl YMEHBUIEHHS U
MPEAOTBPALIECHUS X BPEIHOIO BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKA;

IUisE 00yYaIOMIMXCsl C OTPaHMUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI: YMEHUE TPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SBICHUIA;

UL CHETBIX M CIa0OBHIAAMIMX OOYyUYalOMIMXCs: YMEHHE HCIOJIb30BaTh pelbe(hHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpainsg nst 3anucu xumudeckux GopMyl.

11 knacc

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «O01mas u HeopraHu4eckasi XuMUsD) OTPAKaIoT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O XHWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYUHOM
KapTUHBI MUpa, POJIM XUMUU B TO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHUM MBINUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUs] IPAKTUYECKUX
3a/1ay ¥ YKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie;

BJIQJICHUE CHCTEMOW XMMHUYECKHX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE TOHITHS
(XMMUYECKHUI DIIEMEHT, aToM, U30TOIl, S-, P-, d- 3JEKTpPOHHBIC OpPOUTANM aTOMOB, WOH, MOJICKYJIA,
MOJIb, MOJISIPHBIH 00BEM, BaJIGHTHOCTb, SJIEKTPOOTPHUIATENIFHOCTD, CTENIEHb OKHCICHHS, XUMUYECKas
CBA3b (KOBaJCHTHas, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpUCTaJUIMUecKash pemérka, THIIbI
XUMUYECKUX PEAKLMM, pacTBOpP, AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, IEKTPOJUTUYECKAs JMCCOLNALINS,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOM peaKIMi, XUMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (T€OpHs PIEKTPOIUTHYECKOM Arcconualiy, nepuoandeckuii 3akon /1. 1. Menneneena, 3akoH
COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAHEHUS M TMPEBpAIICHHUs] SHEPTUU TPU XUMHUECKUX
peaxiusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XMMHUU, MUPOBO33PEHUECKHE 3HAHMS, JISKAIINe B
OCHOBE TTOHMMAHUS MPUIUHHOCTH ¥ CHCTEMHOCTH XUMUYECKHX SIBIICHUH, ()aKTOJIOTUICCKUE CBEIACHHUS
O CBOMCTBaX, COCTaBe, MOJYYEHUU M OE30MaCHOM HCIOIb30BAaHUM BaKHEHIINX HEOPTraHMYECKHX
BEILIECTB B OBITY U MPAKTUUECKON JIEATEILHOCTH YETIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIE MPU3HAKHU TMOHITHUN, YCTAaHABIMBATh HX
B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS TIPU ONMUCAHUM HEOPTAaHUUYECKUX BEIIECTB U
UX TPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMECHHI UCTIOIH30BATh XMMHUECKYIO CHMBOJIUKY JUISI COCTABICHHS (DOPMYIT
BEUIECTB M YypaBHEHUH XMMHUYECKUX peakiui, cucrematuueckyto HomeHknarypy (IUPAC) wu
TPUBUAIILHBIC HA3BaHUS OTJEIBHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIM ra3, YTJIEKUCIIBIA Tas,
aMMUaK, raiéHasi U3BeCTh, HeraméHasi U3BeCThb, MUThEeBas COja, MUPHUT U APYyTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIpPENesaTh BAJICHTHOCTh W CTETNICHb OKHCICHHS XUMHUYCCKUX
AJIEMEHTOB B COCIMHEHMSX PA3IIUYHOIO COCTaBa, BHJ XMMHYECKOM CBSI3U (KOBaJIEHTHAs, HMOHHA,
MeTaJuIMuecKasi, BOJOPOJAHAs) B COCAMHEHUSX, THUI KPUCTALIUYECKON PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJIsipHAasi, HOHHAs, METaJNINYeCcKas), XapakTep Cpelibl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHA/IIEKHOCTh HEOPTaHUYECKUX BEIECTB MO UX
COCTaBy K OTPECIEHHOMY KIIACCY/TPYIITE COSTUHEHUH (IPOCTHIC BEIIECTBA — METAJUIBI M HEMETaJLIbI,
OKCH/JIbI, OCHOBaHMsI, KUCIIOTHI, aM(QOTEPHBIE TUAPOKCUIBI, COTIH);

c(hOpMUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICH Meproandeckoro 3akona J[. M. Menieneesa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO U MTPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMCHHI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOSCHUE aTOMOB XHMHYECKUX
sanemeHToB 1-4 mepuonoB Ilepuoamueckoil cucrembl xumuueckux snemeHtoB JI. WM. Menneneesa,
UCTIONB3YSl TIOHATHS «S-, p-, d-2JEKTPOHHBIC OPOUTAIN», «IHEPTETUYECKUE YPOBHW», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XMMHYECKUX 3JEMEHTOB M UX COCAMHEHHMI M0 Mepuoaam U
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rpymnmnaM [lepuoarueckoil cucteMsl XUMUYECKUX d1eMeHTOB []. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHUU XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBa
HEOPraHMYECKUX BEIIECTB Pa3INYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAaHUE T'€HETUYECKOU CBSI3U
MEXJy HEOPraHWYeCKHMMH BEIIECTBAMU C MOMOUIBI0 YPABHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peakuui;

chOpPMUPOBAHHOCTh yMEHHUS KJIacCU(PHUIMPOBATh XMMHYECKHE pEaKUUU 10 Pa3IMyHbIM
NpU3HaKaM (YUCITy M COCTaBy pearupyrollnX BEUIECTB, TEIIOBOMY Y(PQEKTy peakluuu, U3MEHEHHIO
CTETIeHEeW OKUCIICHHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YUaCTUIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTAaBJIATh YPABHEHUS PEAKIU Pa3NUYHBIX THIIOB, TOJIHBIE H
COKpalIéHHbIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YYUThIBAsl YCIOBHS, IPU KOTOPHIX 3TH PEAKIINU
UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIUU, IMOATBEPIKIAIONINE KauyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHX BEILECTB, PACIO3HABATH OIBITHBIM IMYyTEM HOHBI, IMPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCT, YMEHHMH pPACKpBIBaTh CYIIHOCTh OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peaxiuii moCcpeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATHX PEaKIIHif;

Cc(OPMHPOBAHHOCT YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHMMHUYECKOH pEaKnuu OT
pa3iauuHbIX (HaKTOPOB; XapakTep CMENICHUs] XUMUYECKOTO PaBHOBECHUS! B 3aBUCHMOCTH OT BHEIITHETO
BozaeiictBus (npuHuun Jle llarense);

c(hOpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMHUYECKHE MPOIECCHl, JieXkallie B OCHOBE
NPOMBIIIJICHHOTO  TOJlyYeHHs CEPHOM  KHUCIOTHl, aMMHaka, a Takke c(HOopMHUPOBAHHOCTH
MpeJICcTaBiIeHUd 00 OOLMX HAay4YHBIX NPHUHLHMIAX U OKOJOTMYECKUX MpodiieMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYUCIICHUSI C HMCIIOJIB30BAHUEM MOHITHS «MaccoBas
JI0JIl BEILIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIIEHMH Ta30B NPU XUMHUYECKHX pEaKLHUsAX, MaccChl
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMUYECTBY BELIECTBA, Macce WM 00bEMY OIHOTO U3
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIIOBOTO 3(dekra peakunu Ha OCHOBE 3aKOHOB COXPAHEHUS
Macchl BEUIECTB, IPEBPAILECHUS U COXPAHEHUSI SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUW COOJIIOJIaTh TMPaBWIA TOJH30BAHUS XHUMHUYECKON TOCYIOH W
1abopaTopHBIM 00OpYyIOBaHHEM, a TaK)Ke IMpaBHiia OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUW TUIAHUPOBATH M  BBINOJHATH XUMHUYECKUH  SKCIIEPUMEHT
(paznoxeHue MepokcHja BOJOPOJAa B MPUCYTCTBMM KaTalln3aTopa, OIpPENEIEHHE CpPebl pacTBOPOB
BEIIECTB C TOMOIIBIO YHUBEPCAJIHLHOTO WHAMKATOPA, BIUSHHUE Pa3IMYHBIX (PAaKTOPOB HAa CKOPOCTb
XMUMUYECKOH peaKinu, peakiiui HOHHOTO 0OMeHa, KaueCTBEHHBIE PeaKInu Ha Cynb(dar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHHS, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a7a4 M0 TeMaM «MeTaisdy 1
«HemeTtamibr») B COOTBETCTBUU € MIPABUIAMU TEXHUKH 0€301TaCHOCTH MPU OOpaIlleHNH C BEIIECTBAMU
1 1a00opaTOpHBIM 00OPYJOBAaHHUEM, MPEJICTABIIATh PE3yNbTaThl XUMUYECKOTO SKCIIEPUMEHTA B opme
3allUCH YPaBHEHUH COOTBETCTBYIONIMX pEaKUWMil M (OpPMYIHpPOBaTh BBIBOABI HAa OCHOBE JTHUX
pe3yIbTaTOB;

c(OPMHPOBAHHOCT, YMEHHH KPUTHYECKH AaHAIM3MPOBATH XHMMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeCTBAa MAaCCOBOIl KOMMYHUKalUHU, IHTepHET U qpyrux);

c(OPMHPOBAHHOCTh YMEHUI COOMIOAATH MPaBUIa SKOJIOTUIECKH 1IEIeCO00pa3HOTO MOBEICHUS B
OBITY U TPYAOBOH AEATEIHLHOCTH B LENSIX COXPAHEHHUS CBOETO 3[0POBBS U OKPY’KAOIIEH MPUPOIHOM
Cpelibl, OCO3HABATh ONACHOCTh BO3/ICHCTBUS HA KUBBbIE OPraHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens IIJIK, mosicHaTe Ha mpumepax crmocoObl YMEHBIICHHS W MPEJOTBPAIICHUS HX
BPEIHOTO BO3AECMCTBHSI HA OpraHU3M YEJIOBEKa;

JUI O0YyYaroIIMXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3[IOPOBBS: YMEHHE MPUMEHATH 3HAHHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHMI;

JUIS CJETBIX W CIAa0OBHIANIMX OOydYalolIMXCs: YMEHHE HCIIOJIb30BaTh pPelbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiurs mist 3anucu XuMUdeckux GopMy!L.
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4. TEMATUYECKOE IINTAHUPOBAHHUE

€ YKa3aHHeM KOJIMYeCTBA aKaJeMHYeCKHX YacoB, 0OTBOJUMbIX HA OCBOEHHE KaK10il TeMbl

y4eOHOro npeaMera, yaeOHOro Kypca (B ToM 4HcJje BHEYPOUHOH AeTeJIbHOCTH), Y4eOHOr o

MOYJISl 1 BO3MOKHOCTb HUCIOJIb30BAHMA 110 ITOM TeMe 3JIEKTPOHHBIX (HM(POBBIX)
o0pa3oBaTe/IbHBIX PecypcoB

10 knacc
(1 uac * 34 neoenu = 34 uaca)
Ne Koua-Bo 20P/ LIOP
Tema y4yeOHOr0 3aHATHS
n/n 4acoB

l. [Ipeamer opranM4eckoil XUMHH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYCHUE

2. Teopus cTpoeHHs OpraHUYECKUX coequHeHnd A. M. 1
byTnepoBa, €€ OCHOBHBIE ITOJIOKEHUS

3. [Ipencranenue o kinaccuuKauu OPraHUYECKUX 1
BemiecTB. HomenknaTypa (cucremaruyeckas) u
TPUBHAJIbHBIE HA3BAHMS OPraHUYECKUX BEIIECTB

4. AJIKaHbl: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM Pl 1

5. MertaH 1 3TaH — OpOCTEUIINE TPEACTABUTENN 1
QJIKaHOB

6. AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1

7. OTUJIEH U IPONWIEH — MPOCTeHIlne IpecTaBUTeNn 1
AJIKEHOB

8. [Tpaktuueckas padota Ne 1. «Ilomyuenue sTuneHa u 1
U3Y4YEHHE €r0 CBOMCTB»

9. Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[losryueHHEe CUHTETUYECKOTO KayuyKa U PE3UHBI

10. AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, 1
TOMOJIOTMYECKUH psill. ALIETUIIEH — MPOCTENUIINN
MIPEACTABUTEND AJIKUHOB

11. Brlunciienys 1o ypaBHEHUIO XUMHUYECKON PEaKLUU 1

12. Apenbl: 6eH30J1 U TOJyoJ. TOKCHYHOCTh apeHOB 1

13. I'eneTnueckas CBsI3b yIriIeBOJOPOAOB, 1
MPUHAAJISKAIMX K PA3IMYHBIM KJlaccaM

14. [IpupoaHbie UCTOYHUKH YTIIEBOJOPOJIOB: 1
MIPUPOJIHBIN ra3 U TMOMyTHBIE HEPTIHBIE Ta3bl, HEPThH
U IPOAYKTHI €€ nepepaboTKu

15. IIpupoaHbIE HCTOYHUKH YIVIEBOIOPOIOB: 1
MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHbIE Ta3bl, HEPThH
Y IPOAYKTHI €€ mepepaboTKu

16. KoHTposibHast paboTa 1mo pa3aeny «YTiIeBoa0pOabD» 1

17. [IpenenbHbIE OAHOATOMHBIE CIIMPTHI: METAHOII U 1
staHoJ. BogopoaHas cBsA3b

18. MHOroaToMHsbl€ CIUPTHI: STHJICHIVIMKOJIb U 1
JIMLIEPUH

19. ®deHoII: CTPOCHHUE MOJIEKYIIbI, (PU3UIECKUE U 1
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE

20. Anpaerunpl: GOpMabACTH U alleTaTbICTHI. 1
Aneton

21. OIHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIIOTHI: 1
MypaBbUHas U YKCYCHas

22. [TpakTuueckas padota Ne 2. «CBoiicTBa pacTBOpa 1

YKCYCHOM KUCIOTBI»
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23.

CTeapI/IHOBaSI 1 OJICMHOBAas KHCJIOTHI, KaK
NpCaACTABUTCIIN BBICIIUX Kap6OHOBLIX KHCJIOT

24.

ana KaK COJIN BBICIIIUX Kap6OHOBI>IX KHCIIOT, UX
MoOIoIIee JEUCTBUE

25.

CrnosxHbie 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX
KUCIOT. ['Maposin3 cinokHbIX 3pHUpoB

26.

XKupsl: ruapoan3, npuMeHeHne, Ouosornyeckas
pOJIb XKHUPOB

27.

VYrieBobl: cocTaB, Kinaccudukamnus. Baxuenmme
MIPEACTABUTEIIN: TJII0K03a, GPYKTO3a, caxaposa

28.

KanMa.]'I M ICJIJIF0JI03a KaK IPUPOAHBIC ITOJIUMEPLI

29.

KonTponbaas padbota 1mo pazueny
«Kucnopoacoaepxaiie opraHuyecKue
COCIMHCHUS»

30.

AMUWHBI: METWJIAMHWH W aHWJIMH

31.

AMMHOKHCIIOTHI KaK aM(OTEpHBIC OPTaHUIECKHIE
COEINHEHHNS, UX OMOJOTrHYECKOE 3HAUCHHE.
IlenTras!

32.

benku kak npupoiHbIe BEICOKOMOJIEKYJISIPHBIE
COEIUHEHNS

33.

I"'o10Bast KOHTPOJIbHAS paboTa

34.

OCHOBHbBIE OHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX
coeauHeHni. OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX coeanHeHui. [lnmactmaccsl,
Kay4yKH, BOJIOKHA

Bcero

34 vy,

11 xnacc

(1 yac * 34 nedenu = 34 yaca)

Tema y4yeOHOrO 3aHATHS

Koa-Bo
4acoB

0P/ HOP

XUMHUYECKUH JIEeMEHT. ATOM. DIEKTPOHHAs
KOH(pUryparmms aToMoB

1

Ilepunonnueckuii 3akoH u Ilepuonnueckas cucrema
xuMHu4ecKkux djemeHnToB M. Y. MenaeneeBa, ux
CBSI3b C COBPEMEHHOW TeOpHel CTPOSHUSI aTOMOB

3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB M X COCJIMHEHUI 10 TPYyIINaM U
nepuoiaM. 3HaYCHHE TICPUOJUICCKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3JieMeHToB /.. MeHeneeBa
B Pa3BUTHH HAyKH

Crpoenue BeriecTBa. XuMHUYECKast CBSI3b, €€ BUJIBI;
MeXaHHU3Mbl 00pa30BaHMs KOBAJICHTHOW CBSI3U.
Bonopoanas cBsi3b

BanenTtHOCTB. DneKTpoOTpHULIATENBHOCTE. CTENEHD
OKHCJIEHHUs. BelecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

[TonsTie o nucnepcHbIX cucteMax. IcTUHHBIE 1
KOJUIOMJHBIE paCTBOPBL. MaccoBast 107151 BEIIECTBA B
pacTBope

Knaccugukaius 1 HoMEeHKIaTypa HEOPraHUYECKUX
coeMHEHU. ['eHeTnYecKasi CBSI3b HEOPraHUYECKUX
BCHICCTB, paSJII/I‘-IHI:IX KJIaCCOB
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Krnaccudukanus XuMHYECKAX peaKInii B
HEOPraHWYECKOM U OpraHu4eCKON XUMHH. 3aKOH
COXpAHEHUSI MACChI BELIECTB; 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU NMPU XUMHUUYECKUX PEAKITUIX

Ckopoctb peakiuu. O6paTuMble peakluu.
XUMHYECKOE PABHOBECUE

10.

[Tpaxtuueckas padota Ne 1. « BimusiHre pa3mnaHbIx
(haKTOpOB Ha CKOPOCTh XUMHUECKON peaKIfm»

11.

DJIeKTpoJIUTHYECKas aAuccormanus. [Tonstue o
BogopoHOM mokasarene (pH) pactBopa. Peakmum
HOHHOTO OOMeHa. ['maponn3 opraHuYecKux 1
HCOPraHM4YCCKUX BCIICCTB

12.

OKHCIIUTETbHO-BOCCTAHOBHUTEIILHBIE PEAKIIUU.
[TonsiTre 006 AMEKTPOIIN3E PACIIIABOB U PACTBOPOB
conel

13.

KonTponbras padota mo pazneny «Teoperndeckue
OCHOBBI XUMHID)

14.

Meraiuel, ux nosioxkenue B [lepuognueckoi
cHCTeMe XMMHYECKUX 31eMeHToB /. 1. MeHaeneeBa
1 0COOEHHOCTH CTpOeHus aToMOB. O01IMe
(hM3MYeCKre CBONCTBA METAJLIOB

15.

CrnaBel MeTaJIOB. DJIEKTPOXUMUYECKHUH sy
HanpsHKEHUH METalyIoB

16.

XUMHUYEeCKHE CBOMCTBA BAXKHECHIITNX METAJIJIOB
(HaTpuii, Kanmui, KA, MarHAN, ATFOMUHAN) U UX
COCTUHEHUN

17.

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18.

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COETUHEHUH

19.

[IpakTueckast pabora Ne 2. "Pemnienue
HKCIIEPUMEHTANIFHBIX 33124 10 TeMe «MeTtauib»"

20.

Hewmeramnsl, ux nonoxenue B [leproanueckoit
CHCTeMe XMMHYECKHX 31eMeHToB /. 1. MeHaeneeBa
1 0COOCHHOCTH CTPOEHUSI aTOMOB

21.

dusnuecKkre CBOMCTBa HEMETAILIIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha PUMEpe KUCIIOPO/Ia, Cepbl,

docdopa u yraepoaa)

22.

XHUMUYECKHE CBOWCTBA TaJIOTEHOB, CEPhI U UX
COCTUHEHUN

23.

XWMHYECKHE CBOMCTBA a30Ta, pocdopa u ux
COEMHEHHI

24.

XUMUYECKUE CBOMCTBA yIiepoaa, KPpEMHHUS U UX
COE€IUHEHUN

25.

[IpuMmeHeHre BaXKHEUIIINX HEMETAIOB U UX
COE€IUHEHUN

26.

O00011IeHIE U CUCTEMATH3aLU 3HAHUI 110 TEME
«Hemetamnely. Beraucnenus no ypaBHEHUsIM
XUMHUYECKUX PEAKIIMN U TEPMOXUMUYECKUE PACUETHI

27.

[IpaxTrueckas padbora Ne 3. «Pemienue
SKCIEPUMEHTAIbHBIX 3a7a4 1o Teme "Hemerab"y

28.

KontponbHas pabota mo temam «MeTayis» 1
«HemeTamien)
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29.

HeopraHqucm/Ie N OPraHn4CCKUC KHUCJIOTHI.
HeOpraHI/I‘ICCKI/IC H OPTraHUYCCKHUE OCHOBAHMA

30. AMpoTepHble HEOpraHMYECKUE U OPraHUYECKUe 1
coeMHEeHHUs. [ eneTnyeckas CBsi3b HEOPTaHUUECKUX
Y OPTaHWYECKUX BEIIECTB
31. Ponb xuMuu B 00€CIICUCHUN YKOJIOTHYCCKOM, 1
SHEPTEeTUYECKON U MHUIIEBON 0€30MacHOCTH,
Pa3BUTHH MEIMIIMHBI.
32. [IpeacraBnenus: 06 0OMUX HAYYHBIX MPUHIIATIAX 1
MIPOMBIIICHHOTO IMOJYYSHHUs BAXKHCHIIIUX BEIISCTB
33. Hrtoroasi koHTposIbHAs paboTa 1
34. YenoBek B MUpPE BELIECTB U MaTEpHUAIOB. XUMHUS U 1
3JI0POBBE YEIIOBEKA
Bcero 34 4.
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