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IlosicHuTeEILHAS 3aMUCKA

OO0masi xapakTepuCcTHKA Y4e0HOTr0 nmpeaMeTa « XuMHsI»

[IporpaMMa 1o XMMHH Ha YpPOBHE CPEIHEro oOIIero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHMIA dIrocC COO, [IOJIOKEHUH DOII COO, c
yueroM KoHIlenimy mpenojaBanus  yueOHoro nmnpeamera "Xumusg" B 00pa3oBaTelIbHBIX
opranmsanusix  Poccuiickoit ®@enepanuu, pealM3ylOIMMX OCHOBHBIE 00pa3oBaTelIbHbBIC
MIPOrpaMMbl, U OCHOBHBIX MOJIOKEHUH (eepanbHON paboueli mporpaMMbl BOCIIUTAHUS.

Xumudeckoe o00pa3oBaHue, MojiydaeMoe 00y4aeMbIMH, SIBJISIETCS HEOTHEMJIEMON YacThIO
UX OOpa30BaHHOCTU W CIYXHUT 3aBEPIIAIONIMM 3TallOM pealn3allid Ha COOTBETCTBYIOIIEM
0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEW, NPUCYIIUX IIEJIOCTHOW CHUCTEME XHMHYECKOTO
00pa3zoBaHusl. B IIpOrpaMMme MO0 XUMHH C Y4ETOM CHenu(puKyd HayKu XUMUH, €€ 3HaYeHUs B
MO3HAHUM TIPUPOJIBI U B MAaT€PUATBHOM KU3HHU OOIIECTBA, a TakXKe C y4€TOM OOIIUX Iene u
npuHIUIOB, KifoueBble IEHHOCTH KacarTCsl MO3HAHUS 3aKOHOB MPHUPOJIBI, (OPMHUPOBAHUS
MHUPOBO33PECHHsI U OOMmeld KyJbTyphl YEJIOBEKa, a TakKKe SKOJOTHYECKH OO0OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0pPOBBIO U MPHUPOAHOU cpene. Peanmsyercs xumudeckoe oOpa3oBaHUeE
00yJaroImMXxcsi Ha ypOBHE CpeAHEro o0mero o0pa3oBaHUs CpPEACTBAaMH Y4eOHOTO MpeaMeTa
«XuMus», COMEP)KaHNE U TTOCTPOEHHE KOTOPOTO OMPEIEICHBI XapaKTEPU3YIONIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeTHeTo o011ero oopazoBanus B Poccuiickoit deaepanuu.

[Ipu GopmupoBanum coaepanus npeaMera «XUMHsD) YITEHbI CIEAYIOLUE MOJ0KEHUs
o crienu(rKe U 3HAYCHUN HAYKU XUMUU.

XUMHS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIPaeT 0co0ylo pojib B CO3JaHHUU
HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpbl, BHOCUT CBOM BKJIaJ B (JOPMUPOBAHUE PALMOHAIBHOTO
HAayYHOTO MBIIUIEHUS, B CO3JaHHME IEJIOCTHOrO MPEJCTaBlIeHUsI 00 OKpY)KalolleM MHUpPE Kak O
€IMHCTBE MPHUPOABI M 4YelloBeKa, KOTopoe (opMUpYyeTcs B XMMHHM Ha OCHOBE TMOHUMAaHUSA
BEIIIECTBEHHOI'O COCTAaBAa OKPYKAIOLIErO0 MHUPA, OCO3HAHUS B3aWMOCBS3M MEXIY CTPOCHUEM
BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHUSI.

CoBpemeHHass XMMHsS Kak HayKa CO3MJaTelibHas, Hayka BBICOKMX TEXHOJOTUMN
HampaBJieHa Ha pelIeHUEe TI00aNbHBIX MpoOJeM YCTOMYMBOIO pa3BUTHSA 4YEJIOBEYECTBA -
CBIPBEBOI, PHEPreTUYECKOM, MUILEBOM, HKOJIOTMYECKON Oe30MacHOCTH W OXpaHbl 30POBbS.
TecHo B3aMMOJEMCTBYS C JAPYrUMHU E€CTECTBEHHBIMHU HayKaMM, XHMHs CTajla HEOThEeMJIEMOI
4acTbI0 MUPOBOHM KyIbTYpbI, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPYyJa U KU3HU KaXKIOTO
yjieHa oOIecTBa.

CocTaBisiomuMH TpeaMeTa SBISIOTCS 0a30Bble Kypchl - «OpraHudeckas XUMHsD U
«OO011ast ¥ HeOpraHUUYECcKask XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOY HayKH: CUCTEMa 3HAHUH MO HEOPraHWYECKOW XUMUU C BKIIIOUEHUEM 3HAHUH U3
oOu1eil XUMUHU ¥ OpraHN4ecKON XUMUHU.

B mpenmere "Xumusa" 06a30BOro ypoBHsS paccMaTpHBAaeTCs W3YYEHHBIM Ha YpOBHE
OCHOBHOTO 0O0IIero o0pa3oBaHUsl TEOPETUUECKH MaTepuan M (aKTOJOTMYECKUE CBEICHUS O
BEI[ECTBAX U XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce "OOIias u HeopraHWuecKas
xumust" 00yJaromuMcsl TPEIOCTaBISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE MEPUOAMUYECKOTO
3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTMUYECKUX MO3UIUH, TIIy0XKe MOHSATh UCTOPUUECKOE
M3MeHeHHe (PYHKIIMI 3TOro 3aK0Ha - OT 0000IIaroIIei 10 00BICHSIONIEH U TPOTHOZUP VIOTIIEH.

Enunas cucrema 3HaHWI O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
NPUMEHEHHUHU, a TAaKXKE€ O XMMHYECKHX DPEaKIUsIX, UX CYHIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
JIOTIOJTHSIETCSI SJIEMEHTaMHU COACPIKaHUs, UMEIOIIMMH KYITbTYPOJIOTHUSCKUH U TIPUKIIaTHON XapaKTep.
OTH 3HaHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aUMOCBSI3M XUMHH C APYTMMU HayKaMH, PAaCKPBIBAIOT €¢
pOJb B TIO3HABATENIFHOW M TMPAKTUYECKOH NESTETHHOCTH YEIOBEKAa, CIOCOOCTBYIOT BOCHUTAHUIO
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yBa)KEHHUSI K TPOIECCY TBOpPYECTBAa B OOJIACTH TEOPUU M TMPAKTUUYECKUX MPUIIOKCHHN XUMHH,
IIOMOTAlOT BBITYCKHUKY OPHUEHTHPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoliiemMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh WH(OPMAIIMIO U MPUMEHSTH €€ ISl MOMOTHEHUS
3HAaHUH, pelIeHUs MHTEIUIEKTyalbHbIX UM HKCIEPUMEHTAIbHBIX MCCIIEOBAaTEeIbCKUX —3ajau.
Conepxanue yueOHoro mpenmera "Xumus" HaHHOTO YPOBHS HW3Y4YEHHS OPHEHTUPOBAHO Ha
¢dbopmupoBaHue y 00yUYaIOIIKUXCsl MUPOBO33PEHUECKONH OCHOBBI JUIsl TOHUMaHUs GHIIOCOPCKUX UICH,
TaKUX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOro M OpPraHHMYeCcKOro MUpa, 0OyCIOBICHHOCTb
CBOMCTB BEIECTB HMX COCTaBOM M CTPOEHHEM, I103HABAEMOCTh NPUPOAHBIX SBJICHUI IIyTeM
OKCIIEPUMEHTAa W PEHICHHWS TPOTUBOPEUYHH MEXIy HOBBIMH (aKTaMd U TEOPETHUECKUMU
MPENOChUIKAMU, OCO3HAHUE POJIM XUMHH B PELICHUM JKOJOTMUYECKUX MpoOjeM, a Takke mpodiieM
cOepexXeHus: JHEPreTHUECKUX PECYPCOB, ChIPhs, CO3/1aHUS HOBBIX TEXHOJIOIHH U MaTepUaoB.

B nutane pemenus 3agad BOCIMTAHUS, PA3BUTHS M COLUATU3AINK 00yYarOUUXCsl IPUHSTHIE
OpOrpaMMOi MO XHMMHU TIOAXOAbl K OINPENENECHUI0 COAEPKAaHUS M IIOCTPOCHHS MpeaMeTa
MperycMaTpuBarOT (OPMUPOBAHUE Y OOYJAIOIINXCS YHUBEPCATLHBIX YIEOHBIX TEHCTBUHN, MMEIOIIINX
6a30Boe 3HAUYEHHUE VIS PA3IUYHBIX BHUJIOB JIESATEIBHOCTH: PEUICHHA HpoOieM, IMOMCKa, aHaIu3a |
00paboTkn  uWH(pOpManMM, HEOOXOMUMBIX Ui MPHOOPETEHHs ONbITa TMPAKTHYECKOW U
HCCIIE/IOBATENbCKOM IESITETbHOCTH, 3aHIUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHH.

B mpakTuke mpenomaBaHus XMMHH TIPH OMPEICIICHUH COACPKATEITHHOW XapaKTEPUCTUKH
Hesiel n3ydeHus IpeaMeTa HalpaBiIeHnEM NepBOCTENICHHON 3HAYMMOCTH TPAJAULIMOHHO MPU3HACTCS
¢dbopMHUpOBaHHE OCHOB XHMHYECKOH HAayKM Kak o0O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MIPAKTHYECKOM NEATEIIBHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOHM KyibTypsl. C
METOJUYECKON TOUYKU 3PEHUs TAKOH MOAXOJ K ONPENENICHUIO LEJIeH M3ydeHHUs MPeaMeTa SBISIETCS
BIIOJIHE OIIPaBJAHHBIM.

Ieau u3yyenus yaeOHOro npeamera

['maBHBEIME ensIMU H3ydeHUs peaMera "Xumus" Ha YpOBHE CpeIHETo 001Iero oopa3oBaHus
Ha 6a30BOM YpOBHE SIBJISIOTCS:

(¢hopMUpOBaHHWE CHUCTEMBl XHMHYSCKHX 3HAaHWH KaK BaXHEHWIIEH  COCTaBJIAIONICH
€CTECTBEHHO-HAy4YHOM KAapTHUHBI MHpA, B OCHOBE KOTOPOH J€KaT KIIOYEBBIE IOHSTHS,
¢byHIaMeHTaIbHBIE 3aKOHBI M TEOPHHM XHMHH, OCBOCHME S3bIKa HAyKH, YCBOCHHE M ITOHHMaHHE
CYIIHOCTH JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH UX
pa3BUTHA U CTAHOBJICHHUS,

(¢bopMHpOBaHUE ¥ PA3BUTHE TPEACTABICHHI O HAYYHBIX METOAAX IO3HAHHS BEIIECTB H
XMMUYECKUX pEaKUud, HEeOOXOMUMBIX Il NPUOOPETeHUs YMEHHH OpPHUEHTHUPOBATHCS B MHUPE
BELIECTB M XMMHUYECKUX SIBICHUN, UMEIOIIMX MECTO B MPUPOAE, B MPAKTUYECKON M MOBCEIHEBHOU
KU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U OOBSICHEHHEM
XMUMHYECKOT0 SKCIIEPUMEHTA, COOTIOIEHIEM TPaBUII O€30IaCHOTO OOpaIeHHs C BEIIECTBAMH.

Ceroguss B mpenojaBaHUM XUMHM B OOJNbIIEH CTENEHU OTAAeTCS MPEANOoYTEeHHE
NPAaKTUYECKOH KOMIIOHEHTE COJep)KaHUs OOy4YeHHs, OPHUEHTHPOBAHHOW Ha  IOATOTOBKY
o0ydJaromerocsi, BIaJCIONIEr0 He Ha0OpOM 3HaHWH, a (YHKIHMOHAILHOW TPaMOTHOCTBIO, TO €CTh
CIoco0aMu M YMEHHUSMHU aKTHBHOTO MOJYYSHHS 3HAHWUU M MPUMEHEHUS UX B PEATbHOW KHU3HH VIS
pelIeHus] MPAaKTUYECKUX 3a/1ad.

3agaun u3ydyeHus1 yueOHOro npeamera « XHMHD?

B aToli cBsi3u mipu uzydeHuu npeamera "Xumus'" JOMUHHPYIOIIEE 3HAYCHHUE MPHOOPETAIOT
TaKkue LEeNU U 33Ja4u, Kak:

ajanTtanus o0y4aromMxcsl K YCIOBUSAM JIMHAMUYHO pa3BUBAIOLIErocs Mupa, popMupoBaHue
MHTEJJIEKTYyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo00Opa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOATEIbHOMY TMPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM;
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(hopMupoBaHUE y 00YUAIONIUXCS KIIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETCHITH ), HUMEIOINX
YHUBEPCAIbHOE 3HAYCHHE [UIA Pa3IMYHBIX BHJOB JCSATEIBHOCTU: PELICHUs MPOOJIEM, IOHUCKA,
aHanm3a U 00paboTku HMHPOpPMALMH, HEOOXOAMMBIX JUIsI MPUOOPETEHUsS OIbITa JEATEIbHOCTH,
KOTOpasi 3aHUMaeT BAXXHOE MECTO B TIO3HAHUM XUMHH, a TakKXKe JUIS OICHKH C IO3MIHN
IKOJIOTHUYECKON OE30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIIECCOB HAa OPraHU3M
YeJI0BeKa M MPUPOJHYIO CPELY;

pa3BUTHE IO3HABATEIILHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEU
00y4JarolMXxcsi: CIIOCOOHOCTH CaMOCTOSITEIbHO HpPUOOpeTaTh HOBBIE 3HAHUA [0 XHMHUU B
COOTBETCTBHH C JKU3HEHHBIMH TOTPEOHOCTSMH, HCIIOIB30BaTh COBPEMEHHBIC HH(OPMAIIMOHHBIE
TEXHOJIOTMH JUIs TIOMCKA M aHaIM3a Y4eOHOH M Hay4HO-TIONYJISIPHOW HMH(POPMALUU XUMHUYECKOTO
COJICpPIKaHMUS;

(GbopMHpOBaHUE W Pa3BUTHE y OOYYAIOUIMXCS ACCOIMATHBHOIO M JIOTUYECKOTO MBIIUICHHS,
HAOJIF0IaTeILHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH,
MPY TUTAHUPOBAHUH M TIPOBEICHUH XUMHUYECKOr0 SKCIICPUMEHTA,;

BOCIIUTaHHE y 00ydaroImuxcs yOeKICHHOCTH B TYMAHHCTUYECKOW HANpaBJICHHOCTH XMMUH,
€¢ BAKHOW pOJM B pEIICHHH TJ00AJIbHBIX MPOOJIEM pAIMOHAIBLHOIO TMPHPOIOOIB30BAHNS,
MOMOJTHCHUSI JHEPTeTUYECKUX PECYPCOB W COXPAHCHHUs MPHPOJHOTO pPaBHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEeKHOr0 OTHOIICHHS K TPUPOJIC M CBOEMY 3JI0POBBIO, & TAKXKe MPUOOPETCHHS
OIBITA MCIOJB30BAHUS TMOJYYCHHBIX 3HAHWW JUIsl MPUHATHS TPAMOTHBIX PEIICHUH B CHTYaIlHsX,
CBSI3aHHBIX C XUMHUCCKHUMU SBJICHUSMH.

VY4eOnplii peaMer «XuMHs» 0a30BOTO YPOBHSI BXOJHUT B COCTAaB MPEAMETHOW 00JIacTH
"EcTecTBeHHO-Hay4YHbIE MPEIMETHI".

Mecto yueOHOro npeamera « XumMus» B y4eOHOM IJIaHe
Y4eOHBI TIpeAMET SBISETCS OO0s3aTeNbHBIM M BXOAUT B 00mIeoOpa3oBaTeIbHBIN
y4eOHBIN UK

VII. 00 OO6meo0Opa3oBaTeIbHbIN YICOHBIA ITUKIT
BVII OO6s3arenbHbIe yaeOHbIC TPeaAMETHI (0a30BBIH YPOBEHB)
BVIIL.06 Xumust B

Y4eOHBIM IJIAHOM Ha U3YYEHHUE PYCCKOTO SI3bIKa HA MEepBOM Kypce oTBoauTcs 40 yacos.

Ilepuoa ocBoenusi padGoueii mnporpaMmMbl B Mpeaedax CpoKa OCBOEHHs
coorBercTBytomeiit OII CITIO

YueOuslii mpeaMeT uzyuaercs B TeueHue 1 u 2 cemectpa 2024-2025 yuebHoro rona

[Ipomexyrounas aTTecTanus MIPOBOIUTCS B dbopme KOMIIIEKCHOTO
g depeHInPOBaHHOTO 3a4eTa [0 UTOraM U3y4eHHs yueOHOro mpeaMeTa.
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IInanupyemMsble pe3yJbTaThbl OCBOCHHS Y4e0OHOIO0 NMpeaMeTa
(@011 COO nn.117.8.)

B coorBercTBHM C CHCTEMHO-IEATENTBHOCTHBIM MOAXOAOM B CTPYKTYpE JHYHOCTHBIX
pe3yapTaToOB OCBOEHUS mpeaMera "Xumus" Ha ypoBHE CpPEIHEro oO0Imero oOpa3oBaHUs BbIIEICHbI
CJIEYIOLUE COCTABIIAIOILNE:

OCO3HaHUE OOYyYaroIUMHCS POCCUHCKOW TI'pa)XIaHCKOM HIEHTUYHOCTH - TOTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAaMOOIPEAEIICHHIO;

HaJINYMe MOTHBALUU K O0Y4YEHUIO;

LIeJICHANPABJIEHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHMH JMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEH M UCTOPUYECKUX TPAJULIUN 6a30BON HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCSI PYKOBOJCTBOBATbCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKaMM, HPUCYIIUMHM  LIEJIOCTHOM  CHUCTEME XHUMHYECKOIro
o0pa3oBaHus;

HaJINYME MPABOCO3HAHUS HKOJIOTMUECKON KYJIbTYPHI M CIIOCOOHOCTH CTaBUTH IIETTH M CTPOHUTH
KM3HEHHBIE TUIAHBI.

JIn4HOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUS MpenmeTa "Xumus'" JOCTUTAI0TCS B €IMHCTBE y4eOHOU 1
BOCIIUTATEIbHOM JEATENbHOCTH B COOTBETCTBUM C TYMAaHHUCTHYECKHMH, COLMOKYJIbTYPHBIMH,
ITyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH W HJeajlaMHi POCCHHMCKOTO TPaKJAaHCKOTO OOIIEeCTBa,
NPUHATBIME B OOIIECTBE HOPMaMH M NpPaBWIaMH MOBEICHHUS, CIOCOOCTBYIOIIMMHM IIPOLIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHS M HDABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YYAIOIIIMXCSL.

JIM9HOCTHBIE pe3yNabTaThl OCBOEHHUS TpeaMmera "Xumus" orpaxkaroT cHOpMHUPOBAHHOCTH
OIIBITA MTO3HABATEILHON M MPAKTUYECKON EATETbHOCTH O0YYAIOIIMXCS MO pealn3alliil MPUHATHIX B
o01IecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpask1aHCKOrO BOCITUTAHUS:

OCO3HaHUSI O0YYAIOUIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPAaB U OOSI3aHHOCTEH, YBaXKCHHS K
3aKOHY U IIPABONOPSIKY;

MPEJICTABICHNUS O COLMAJIbHBIX HOpMax M IpaBUIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NESATEIBbHOCTH MPU CO3AAHUU YYEOHBIX MPOEKTOB,
pemeHny y4eOHBIX U TI03HABATEIbHBIX 337124, BBIMOIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W NMPUHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI JPYrux
IIPU aHAJIM3€ PA3IUYHbIX BUJOB YUEOHOH 1€ATENbHOCTH;

2) maTpUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEANIO OTE€UECTBEHHON XUMHUU;

YBa)KE€HUS K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUYECKOIO MIPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTIKEHHSI HAYKU €CTh Pe3yJIbTaT JTUTEIbHBIX HAOIIOICHHA, KPOMOTINBBIX
9KCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOMIEM aHATN3e HHPOPMAIIH
0 NEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, ITUUECKOT0 MOBEICHUS;

CIOCOOHOCTH OIIEHWBATh CHTYalluH, CBSI3aHHBIE C XMMHYECKHMU SIBICHUSMH, H TIPUHUMATh
OCO3HaHHbBIE PELICHMS], OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IIOBEJEHUE M TIOCTYNKH CBOMX TOBapHILEH C MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEJCTBUN 3TUX OCTYIIKOB;

4) opMupoBaHUs KyJIbTYpPbI 310POBbS:

MIOHUMaHUs IIEHHOCTEH 310poBOro M Oe3omacHOro oOpas3a >KHU3HH, HEO00XOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUYECKOMY 3/I0POBbIO;
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cOOJTI0/IEHUS TPaBHJT 0€30MIACHOTO OOpAIICHUS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU
U B TPYJOBOM JIEATEIBHOCTH;

NMOHMMAaHUW NEHHOCTH IIPaBUJI UHAUBUAYAJIbHOI'O U KOJUICKTUBHOI'O 0e30I1acHOro IIOBCACHUA
B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHUS TOCIEACTBUI W HENPUATUS BPEAHBIX HPUBBIUEK (YNOTpEOJIEHUs aJIKoroJs,
HapKOTHUKOB, KYpeHUs);

5) TpyZI0OBOTO BOCTIUTAHHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEOBATENbCKONH  JEATEIHHOCTH,
00IIIECTBEHHO IOJIE3HOM, TBOPYECKON U JPYTUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHHUU IIPAKTUYCCKUX 3aJayd COIII/IEUH)HOIZ
HaIpPaBIIEHHOCTH (B paMKaxX CBOETO KJIacca, MIKOJbI);

WHTEpeca K MPAKTUYECKOMY HW3YYCHHI0 TpodeccHil pa3NTuyHOro poia, B TOM YHUCIE Ha
OCHOBC NPUMEHCHU ITPCAMCTHBIX 3HAHUU 10 XHUMHH,

YBAKEHUS K TPYAY, JIOASIM TPYla U pe3yJabTaTaM TPYIOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIILHON TPAEeKTOPUH 00pa3oBaHUs, Oymylien
HpO(beCCI/II/I H peain3annun COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYE€TOM JIMYHOCTHBIX HHTCPECOB,
CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) PKOJIOrMYECKOr0 BOCITUTAHUS:

9KOJIOTUYECKH IEIeCO00Pa3HOr0 OTHOIICHHSI K MPHUPOJC, KaK WCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMJIe;

MOHUMAHUA TJIO0ATFHOTO XapaKTepa JKOJIOTHYECKUX IMPOOJeM, BIMSHUS SKOHOMUYECKHUX
MPOIECCOB HA COCTOSHUE IIPUPOTHON M COIMAIBHON CPEBI,;

OCO3HAHUSI HEOOXOIUMOCTH HCIIOIb30BAHUS JIOCTIDKEHUH XHMHUH JJISl PEHICHUs BOIPOCOB
panroHaIBHOTO IPUPOIONOIb30BAHUS;

aKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCAIINX BPEA OKPYXKAIOWIEW IPUPOAHOU Cpene,
YMEHHUSI TPOTHO3UPOBATh HEOIArONpUATHBIE SKOJIOTHYECKHE IMOCIEICTBHS MPEINPUHIMAEMBIX
JIEUCTBUY U MPEOTBPAIATh UX;

HINYHUS PA3BUTOTO DSKOJIOTMYECKOTO MBIIUICHUS, AKOJIOTMYECKOH KYJIbTYpBl, OIBITa
JEATENIbHOCTH ~ DKOJIOTMYECKOH  HAampaBIEeHHOCTH, YMEHHsSI  pPYKOBOJICTBOBAaThCSI HMMH B
M03HABATENIbHON, KOMMYHUKATUBHONW W COLMATBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO
MIPOTHUBOCTOSITH HJICOTTOTHU XeMOo(oOuu;

7) IEHHOCTH HAyYHOT O MIO3HAHMS:

cOpMHUPOBAaHHOE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU ¥ OOLIECTBEHHOH MPaKTHKH;

MOHUMaHUA CHeUM(UKH XUMHH KaK HAayKH, OCO3HaHHMA €€ pold B (POPMUPOBAHUH
PalMOHATIBHOTO HAYYHOT'O MBIIUICHHS, CO3JAaHUH LEIOCTHOTO IPEICTaBICHHUS 00 OKpYKaroIieM
MHpE KaK 0 €JMHCTBE MPUPOABI M YEJIOBEKa, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npo0sieM COXpaHEeHHUsI IPUPOIHOT'O PAaBHOBECHS;

yOSXXJIEHHOCTH B 0CO0OW 3HAUYMMOCTH XWUMHUH Il COBPEMEHHOH IMBHIM3AIMH: B €€
T'YMaHHUCTHYECKOW HANpaBICHHOCTH M BAaXXHOH pONM B CO3JaHMM HOBOH 0a3bl MaTepUabHON
KYJBTYpBI, PEHICHUU TIIO0ATBHBIX MPOOJIEM YCTOHYMBOIO Ppa3BUTHS YEJIOBEYECTBA - CHIPHEBOM,
SHEPreTUYECKON, MHUIIEBON M SKOJIOTHUECKONH 0e30IMacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECTICUCHUH
YCJIOBUH YCIIEUTHOTO TPYAA U SKOJIOTUYECKH KOM(OPTHOMN JKU3HU KaXKIOT0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYyYHOH TIPaMOTHOCTH: TIIOHMMAaHHUS  CYIIHOCTH METOAOB  IO3HAHMS,
UCTONBb3YeMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJb30BATH MOJy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBICHUN OKPY)KAIOLIEr0 MHpa U MPOUCXO/SIIUX B HEM U3MEHEHUN, YMEHUS
JenaTb 0OOCHOBAHHBIC 3aKIIOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEKOIIUXCS JAHHBIX C LENBIO
MIOJTYYEHUS! JIOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSATEIBHO MCIONb30BaTh XUMUYECKUE 3HAHUS ISl pelieHus mpolieM B
peaTbHBIX KU3HCHHBIX CUTYAIIHSIX;
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UHTepeca K O3HAHUIO U UCCIIEI0BATENIbCKOM NeSITeIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HENpEephIBHOMY OOpAa30BaHUI0 M €aMOOOpa3OBaHUIO, K
aKTMBHOMY IOJIYYE€HHIO HOBBIX 3HaHUI 110 XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

HHTepeca K 0COOCHHOCTSM Tpy/a B pa3InYHbIX cepax npodeccHoHaTbHOMN e TeTbHOCTH.

IlesneBble OpueHTHPHI U3 padoyeil MPOrpaMMbl BOCIUTAHMSA 110 CIEIIHATbHOCTH

IeseBbie OpHEHTHPBI

CoaepixkaHue nej1eBbIX OPMEHTHPOB

BOCIIUTAHUA
HeHHOCTI/I HAay4YHOI'o
MO3HAHUSA

JlesTenbHO BBIPAXKAIOIININ IMO3HABATEIIHHBIE HHTEPECH B Pa3HBIX
OpeIMEeTHBIX  o0nacTaXx ¢ yd4éTOM  CBOMX  HHTEpECOB,
CHOCOOHOCTEH,  JTOCTH)KEHUHM, BBIOPAHHOTO  HAalpaBICHUS
npodeCCHOHAIBHOTO 00pa30BaHus U MOAroToBKU. Obmagaronuit
MPEJACTABICHUEM O COBPEMEHHOM HAay4YHOM KapTUHE MHUpa,
JNOCTIDKEHUSIX ~ HayKM W TEXHUKH, apryMEHTHPOBAHHO
BBIPQ)XAIONINIA TOHUMAaHUE 3HAYCHUS HAYKW M TEXHOJIOTHUH LIS
pa3BUTHUSI  pOCCHMCKOro ofmectBa U oOecriedeHHus ero
Oe3omacHOCTH. JIeMOHCTPUPYIOMUIT HABBIKHM  KPUTHYECKOTO
MBIIUICHUS, ONPECNICHHsI IOCTOBEPHOW HAyYHOW WH(OpMAINH,
B TOM uuciae B cdepe MNpodeccnoHAIbHON 1eATeNbHOCTH.
VYMeromui BBIOMPATH CIIOCOOBI pemeHust 3aga4
npodeccuoHanbHOM  1EATeNbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM  KOHTEKcTaMm.  Mcrmonp3ylonuid  COBPEMEHHbIE
CpeICTBa IOWCKA, aHaNIM3a W UHTEpIpeTauud HHopMauy,
UH(GOPMAIMOHHBIE  TEXHOJOTHMH Uil  BBIMOJHEHUS  3aaa4

poeCCHOHATBHOU NEATENbHOCTH. PasBuBaronuii U
NPUMEHSIONINA  HAaBBIKM  HAOMIOJEHWS,  HAKOIUIGHUS U
CHUCTEMATU3AIUHA (hakToB, OCMBICIIEHUS OIIBbITA B

CCTeCTBeHHOHaquOﬁ n FYMaHHTapHOﬁ o0macTIx IIO3HaHM:,
HCCHeﬂOBaTeHBCKOﬁ n HpO(l)CCCI/IOHaJII)HOI;'I JCATCIIBHOCTH.

MeTanpeanMeTHble pe3yJibTaThbl OCBO€HUs YuyeOHOro mpeamera '"Xumusa' Ha ypoBHe
cpeaHero o01ero 00pa3oBaHus BKJIOYAKOT:
3HaYMMble JUIsT  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILTHHAPHBIE

(MeXnpeIMeTHbIE) OOIICHAYYHBIC MMOHSATHS, OTPAYKAIOIINE IEJIOCTHOCTh HAYYHON KapTHHBI MHUpa U
crenu(uKy METOJOB ITO3HAHHS, HCIIOIb3YEeMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBJICHHE, MPOIIECC, CUCTEMa, HAyYHBIA (PaKT, IPHUHITUII, THITOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEopusi, KCCIIeIOBaHUE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHUE);

YHHUBEpCAIbHBIE YUeOHBbIC ACHCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITHBHBIC),
obecnieunBaromue (hopmMupoBaHue (GyHKIIMOHATHHOH T'PAMOTHOCTH M COIMAIBHON KOMIICTCHIIUU
00yYarONINXCS;

CIIOCOOHOCTD o0yJaronmxcs HCIIOJIb30BaTh OCBOCHHEBIC MEXTUCITUTIITNHAPHBIC,
MHPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHBIC Y4eOHBIC JCHCTBHSI B IO3HABATEIILHON M COITHAIbHOM
MpaKTUKE.

MeranpeaMeTHBIE PE3YNbTaThl  OTPAXKAIOT OBJAJCHUE YHUBEPCATLHBIMH  yU4SOHBIMH
M03HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMH JICHCTBUSIMHU.

OBJajieHue YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEILHBIMHY JIEHCTBUSIMH:

1) 6a3oBbIe JJOTHYeCKHE AeHCTBHS:

CaMOCTOATETLHO (pOopMynUpOBaTh W aKTyaIM3UpPOBaTh MpoOIeMy, BCECTOPOHHE ¢e
paccMaTpuBaTh;
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OIpeNeNsITh LeNu MACSATeNbHOCTH, 3a/laBasg NapaMeTpbl U KPUTEPUU HX JIOCTUIKECHHS,
COOTHOCHUTbH PE3YJIbTaThI ACSITEILHOCTH C MOCTABICHHBIMU LIETISIMHU;

WCIONB30BaTh NpPH OCBOCHHHM 3HAHWUW TMPHEMbl JIOTMUYECKOTO MBIIUICHUS - BBIICISTH
XapakTepHblE TPU3HAKK TIOHATHH W  yCTaHABIMBaTh WX  B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MOHATHS ISl OObSICHEHUS OTACNbHBIX (DaKTOB U SBIICHUH;

BBIOMpATh OCHOBAHUS ¥ KPUTEPHUH TSI KIIaCCU(UKAIIUHU BEIIECTB U XUMUYECKUX PEaKLIUM;

yCTaHaBJIMBATh MPUIHMHHO-CIIEICTBEHHBIE CBA3M MEXKy N3y4aeMbIMU SBJICHUSIMU;

CTPOHTDH JIOTHYECKHE pacCyXAeHUs (MHIYKTUBHBIC, NETYKTUBHBIC, IO aHAIOTHH), BBISBIISTH
3aKOHOMEpPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSAX, (HOPMYIHPOBATH BHIBOIBI
3aKIJIFOYEHUS;

MPUMEHSITh B IPOIECCEe IMO3HAHMS, HCIOJIb3yeMble B XHUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MoJienH, peoOpa3oBbBIBATh MOJAETbHBIC MPEACTABICHUS - XUMHUYECKH 3HAK (CHMBOII) 3JIEMEHTa,
XuUMHUYecKas (hopMyIia, ypaBHEHNE XUMUYECKOW PEAKIINH - TP PEHICHUH YI€OHBIX MTO3HABATEIHHBIX
W TPaKTHYECKUX 3ajad, TPUMEHSATh Ha3BaHHBICE MOJEIBbHBIE TPEJCTABICHUS [UIS BBIIBICHUS
XapaKTEePHBIX MPU3HAKOB H3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIINH.

2) 6a3oBbIE HCCIEI0BATEIbLCKHE JIeliCTBUS:

BJIJIETh OCHOBAaMH METO/IOB HAyYHOTO TTIO3HAHMSI BEIIECTB M XUMHUYECKIX PEaKIIHIA;

dbopMynupoBaTh IETW W 3aJadd  MCCIEOBaHHWSA, WCIIONB30BaTh TIOCTaBICHHBIE U
CaMOCTOATEIHHO C(HOPMYITMPOBAHHEIE BOIPOCH B KaYECTBE MHCTPYMEHTA TO3HAHUS W OCHOBBI IS
(hopMHUPOBaHUS THITOTE3BI TIO TPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA,

BJIQJIETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHMPOBAHUS M IPOBEACHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHMsS HAONIONATh 32 XOIOM MPOIecca, CaMOCTOSTEIBHO
MPOTHO3MPOBAaTh €ro pe3ynpTar, (opMynupoBath 0000IIEHHUS W BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YyJIbTAaTOB HCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJAETaHHOU
pabore;

MPUOOpETaTh OINBIT YYEHUYECKOW WCCIENOBATEIIbCKOH W TIPOSKTHOW JIEATEITHHOCTH,
HOPOSIBJIATE  CIIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOATEIBHOMY TIOMCKY METOAOB pELICHUs
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHbIX METOAOB IT03HAHUS.

3) padota c undopmainueii:

OPHEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HH(OpMAIK (HaydHO-TIOMYIISIpHAs JTUTEpaTypa
XMMUYECKOTO COJEp)KaHus, CIpaBOYHbIE MocoOus, pecypchl VHTepHeTa), aHaIM3HPOBATH
MHGOPMAIUIO Pa3IMYHBIX BUJOB U (POPM IpeACTaBICHUs, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTH
U HEMPOTUBOPEYUBOCTB;

(dbopMynupoBaTh 3ampoChl M TMPHUMEHATh pPAa3IUYHBIE METOAbI TPU TOUCKE U OTOOpe
nHpOpPMaIUH, HEOOXOIUMOH [T BBIMOTHEHNS YUeOHBIX 3a/1a4 ONPEIeIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCIOIB30BaHUA WH(GOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpAaTh ONTUMAIBHYIO (hopMy mpeacTaBieHHs uH(OpManuu (CXEMBI,
rpaduKy, TUarpaMmbl, TAaOJIHUIIBI, PUCYHKH U IPYTHE);

HCIOJb30BaTh HAy4YHBIM SI3bIK B KAuyeCTBE CpEACTBa MpuU paboTe C XUMHYECKOU
nHpOpPMaIUEH: PUMEHATh MEXIIPEIMETHbIE ((PU3NYecKre U MaTeMaTHYeCKUe) 3HAKH U CUMBOJIBI,
(dhopmyiiel, a00pEBUATYPBI, HOMCHKIIATYPY;

WCIONB30BaTh U MPE0O0pa30BhIBATH 3HAKOBO-CUMBOIMYECKUE CPECTBA HATIISITHOCTH.

OgiaieHHe YyHUBepPCAJbHBIMHA KOMMYHUKATUBHBIMH 1eiiCTBUAMM:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMBbl B XOJ€ AMAIOra W/WIN IUCKYCCHUH,
BBICKa3bIBaThb  HUAEHU, (POPMYIHpPOBaTb CBOM  NPEUIOKEHHUS  OTHOCUTEIBHO  BBIMNOJIHEHUS
MpeIoKEHHOH 3a1a4;

BBICTYNaTh C IMpe3eHTalMeld pe3yJbTaTOB II03HABATENbHOW JEATENbHOCTH, MOTYYEHHBIX
CaMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIMOIHEHUN XUMUYECKOIO SKCIIEPUMEHTA,
MPaKTUYECKOM paboThl MO HCCIEIOBAHMIO CBOMCTB H3Yy4aeMbIX BEIECTB, pealu3alMi y4eOHOro
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npoekra U (GOpMYIMpPOBaTh BBIBOJABI IO pe3yjibTaTaM IPOBEICHHBIX MCCIENOBAaHUN IyTeM
COrJIacOBaHMs MO3ULIUI B X0J€ 00CYXAeHUS U 00MEHAa MHEHHSMH.

OnJaeHHe YHHBePCAJIbHBIMHU PeryJsiTHBHBIMH 1eiiCTBUAMH:

CaMOCTOSITEbHO IUIAHUPOBaTh M OCYLIECTBISATh CBOIO IIO3HABATENbHYIO JEATEIbHOCTD,
ompeleNsisl ee LN U 3aJa4d, KOHTPOJIUPOBaTb MU IO Mepe HEOOXOIUMOCTH KOpPPEKTHPOBATh
IpeUlaraeMblii aaropuT™M JeHCTBUH IpU BBINOJHEHMHM Y4YeOHBIX W MCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubonee >(GGEKTUBHBIN CIOCOO MX pEIIEHUs C Y4eTOM IOJy4YeHHs HOBBIX 3HAaHUH O
BEIIECTBAX M XUMUUYECKHUX PEaKIIHIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH EATEIbHOCTH HA OCHOBE CaMOaHaJIM3a U CAMOOLIEHKH.

IIpeameTHbIe pe3yabTaThl

[IpenmeTrHble pe3yabTaThl OCBOSHHSI IPOrpaMMBbl CpeIHEro o0IIero o0pa3oBaHUs MO0 XUMUU
Ha 0a30BOM YpOBHE OPHEHTHPOBAHBI HA 00ECIEUEHUE MPEUMYIIECTBEHHO 0011e00pa30BaTenbHON U
OOIIEKYIBbTYPHOH TOJATOTOBKM oOydarommxcs. OHU BKITIOYAOT crenuduyueckue s ydeOHOro
npeamera "Xumus" HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEMCTBUI 110 OCBOCHUIO, MHTEPIIPETAIINH
U TpeoOpa30oBaHUIO 3HAHWM, BUJBI JCATEIBHOCTH IO IMOJYYEHHWIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HaHUH B pa3NWYHbIX Y4E€OHBIX M PEANbHBIX >KU3HEHHBIX CHUTYaLUsAX, CBSA3aHHBIX C XUMuei. B
IIpOrpaMMe 1o XUMHH IIPEMETHBIE Pe3yIbTaThl IPEICTABIICHBI 10 TOAAM U3YyYCHHUS.

K konmy obyuenns B 10 kmacce npenMeTHbIe pe3yiIbTaThl OCBOCHHUs Kypca "Opranudeckas
XUMHUSL" OTPAXKAIOT:

c(OPMUPOBAHHOCTh TIPEJICTABICHUA O XMMHYECKON COCTAaBJISAIONICH €CTECTBEHHO-HAYYHOM
KapTHHbl MHUpa, POJIM XUMHMU B TO3HAHUM SBICHUN NPUPOABI, B (OPMHUPOBAHMM MBIIUIEHUS U
KyJAbTypbl JIMYHOCTH, €€ (YHKIHOHAIBHOW TIPAMOTHOCTH, HEOOXOOUMOW sl  pELICHUs
IPaKTUYECKUX 3aJad U HKOJOTMYEeCKM OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOU CpETIE;

BJIAJICHHE CHCTEMON XMMHYECKUX 3HAaHHH, KOTOpast BKIIIOYAET:

OCHOBOIIOJIAraloINe MOHATHS (XUMMYECKUIl 2IEMEHT, aToM, JJIEKTPOHHAasi 000I04Ka aToMa,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas (opmyia
(pa3BepHyTast M COKpAILEHHAs), MOJIb, MOJIIPHAs Macca, MOJIIPHBIH 00bEM, YIJIEpOAHBIN CKEJeT,
GyHKIMOHANbHAsT TpYINa, paguKal, H30MEpHUs, H30MEpbl, TI'OMOJIOTHUECKUH psjA, TOMOJOrH,
YIJIEBOAOPOABI, KUCIOPOA W a30TCOACpXKALIME COCIUMHEHUS, MOHOMED, IOJIHUMED, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEANHEHMS);

TEOPUU M 3aKOHBI (T€OpUs CTpOoeHMs opraHumdeckux semecTB A.M. BbyrnepoBa, 3akoH
COXPAHEHUS MacChl BEILECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMUU;

MHUPOBO33PEHYECKUE 3HAHUS, JEKAIIUE B OCHOBE MOHMMAHUs MPUUYUHHOCTU M CUCTEMHOCTH
XMMHUYECKUX SBJIEHHH, (akTosornueckue CBEAEHUs O CBOMCTBaX, COCTaBe, MONYYEHUH WU
0€30MaCHOM MHCHOJIb30BAHUM BaKHEHIINX OpPraHUYECKUX BELIECTB B ObITY U IPAaKTHUECKOH
JeATEJIbHOCTH YEJI0BEKa;

cpOpMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIC IPU3HAKU MOHITUH, YCTaHABIMBATh MX
B3aMMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIME IOHATUS IPU ONHCAHMM COCTAaBA, CTPOEHUS H
IPEBPALCHUI OPraHNYECKUX COCIUHEHUH;

cpOpMHPOBAHHOCTH YMEHUH HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIS COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIleHHOH) (GopMys OpraHM4ecKHX BEIIECTB M
YPaBHEHUN XMMUYECKHUX pPEaKLUil, U3roTaBIMBAaTh MOJEIU MOJEKYJ]1 OpPraHMYECKMX BEHIECTB IS
WUTOCTPALMU UX XUMUYECKOr0 ¥ IPOCTPAHCTBEHHOI'O CTPOSHMUS;

Cc()OPMHUPOBAHHOCTb YMEHUIN YCTAHABIMBATH HPUHAUIEKHOCTh H3YUYEHHBIX OPraHUYECKUX
BEIIECTB 110 UX COCTAaBY U CTPOEHHIO K OIPEAEIEHHOMY KJIacCy/TpyIIe COeTUHEHNH (yriIeBOJOPOIbI,
KHCJIOPOJl M a30TCOJEpXKAlllUe COCIUHEHMs, BBICOKOMOJEKYJSPHBIE COECJUHEHUs), OaBaTb WM
Ha3zBaHus 1o cucremarnueckoil HomeHkinatype (IUPAC), a Taxke NpUBOOUTH TpPUBUANIBHBIE
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Ha3BaHMs OTACTBHBIX OPraHUYECKUX BEIECTB (ITHJIEH, MPONWIEH, aleTHJIeH, 3TUJICHTINKOIb,
rmuepuH, QeHon, Qopmanbaerun, ameTaibAeTui, MypaBbHHas KHUCIOTa, YKCYCHas KHUCIIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TJIF0K03a, GPYKTO3a, KpaxMal, 1eJUII0J103a, TIUIHH);

cOPMUPOBAHHOCTh YMEHHSI ONPECNISATh BHUAbBI XHMHUYECKOHM CBS3HM B OPTraHUYECKHX
COeIMHEeHMIX (OMHAPHBIC U KPATHBIC);

cOPMUPOBAHHOCTH YMEHHUSI MPUMEHITHh IOJOKEHUS TEOPHUH CTPOCHHSI OPraHUYECKUX
BemiectB A.M. byrnepoBa st oOBsSICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa W
CTPOCHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOPMUPOBAHHOCT, YMEHUH XapaKTepH30BaTh COCTaB, CTpOeHHE, (U3HUECKue H
XUMHYECKHME CBOWCTBA TUIUYHBIX IPEACTABUTEIICH PA3IMYHBIX KIACCOB OPraHWYECKHX BEIIECTB
(MeraH, 3TaH, STWJICH, MIPONWICH, aleTHiIeH, OyranueH-1,3, merunOyranueH-1,3, 6eH3011, METaHOM,
STaHOMN, ATHJIECHTJIMKONb, TIUIEPUH, (EHOIN, aleTambIeTHi, MypaBbUHAs M YKCYCHas KHCJIOTHI,
TJII0K03a, Kpaxmal, 1eJUII0103a, AaMUHOYKCYCHAsl KUCIJIOTa), WUIIOCTPUPOBATh T€HETHUECKYIO CBSI3b
MEXIy HHUMH YypaBHEHUSMH COOTBETCTBYIONIMX XWMHUYECKHX PEaKIMil C WCIOIb30BAaHHEM
CTPYKTYPHBIX (hOpMYT;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO CHIPhs (HE(PTH,
NPUPOAHBIA Ta3, yrojib), CIOCOOBI HX IepepabOoTKH M TMPAKTHYECKOE NPHUMEHEHHE MPOIYKTOB
nepepaboTKy;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHHUS IO XUMUYECKUM YPAaBHEHUSAM (MacCChI,
00beMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIM MPOIYKTA PEAKIMU MO M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJJHOTO M3 UCXOAHBIX BEIIECTB MIIM MPOILYKTOB PEAKIIHH);

c(OPMUPOBAHHOCTh YMEHHU BIIAJETh CUCTEMOH 3HAHWH 00 OCHOBHBIX METOIAaX HAYIHOTO
MO3HAHUS, UCTIONIb3YEMbIX B XUMUH NP U3YYCHUHU BEIIECTB M XMMUYECKUX SBICHUN (HabmoaeHue,
M3MEepeHue, SKCIIEPUMEHT, MOJEIMPOBAHKE), MCIONb30BaTh CHCTEMHBIE XMMHUYECKUE 3HAHUS VIS
NPUHATHS PEIICHUH B KOHKPETHBIX J>KM3HEHHBIX CHUTYallMAX, CBA3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHEM;

c(OPMUPOBAHHOCTh YMEHHI COOJIOATh IMpaBWia TONH30BAHHUS XUMHUYECKOW TOCYIOW H
mabopaTopHbIM 00OPYAOBAaHHEM, a TAKKe IMpaBuia OOpalleHus ¢ BENICCTBAMU B COOTBETCTBUHU C
WHCTPYKLHUSMH I10 BBITOJIHEHHUIO Ta00PaTOPHBIX XUMHUYECKHX OIBITOB;

c(OPMHUPOBAHHOCTb YMEHHUH IUIAHUPOBATb M BBHINOJHATH XHUMHYECKHHA DKCIIEPUMEHT
(mpeBpalieHus] OPraHMYECKUX BELIECTB IPH HArpeBaHHUM, IMOJIYYEHUE JTUJICHA W H3YYCHHE €ro
CBOMCTB, KQUeCTBCHHbIC PEAKIMH OPTaHUYECKUX BEIIECTB, ACHATYpalus OCJIKOB MpHU HAarpeBaHUH,
[BETHBIE PEaKIK OEIKOB) B COOTBETCTBUH C MPABUIIAMH TEXHHKH 0€30IMIaCHOCTH MpU OOpaIeHNH C
BEIIECTBAMH M  J1a0OpPaTOpHBIM 00OpPYIOBAaHUEM, TMPEICTABIATh PE3YAbTAThl XHUMHUYECKOTO
SKCIepUMEHTa B (hopme 3amucH ypaBHEHHI COOTBETCTBYIOIIUX PEAKIMA U (OPMYITUPOBATH BBHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTAaTOB;

C(OPMHUPOBAHHOCTb YMEHUH KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoil nHpopMmanuu, IHTEpHET U APYTUX);

c(OPMHUPOBAHHOCTh yYMEHUH COONIONATh MpaBHJIA OSKOJOTHYECKH IIeJIecO00pa3HOro
MOBEJCHUST B OBITY W TPYIOBOH JEATEIILHOCTH B IIENSAX COXPAHEHUS CBOETO 3/0POBbS U
OKpYXKaroIllel MPUPOTHON Cpeibl, OCO3HABaTh OMACHOCTh BO3JICHCTBHSI HAa JKUBBIE OPTraHU3MBI
OIpeJIeTICHHBIX OPraHMYECKUX BEIIECTB, MOHNMas cMblch nokasatens [1JIK (mpexenbHo nomyctumoit
KOHIICHTPAIMH), MOSICHATh Ha MPHMEPax CHOCOObI YMEHBIIEHHS W MPEJOTBPALICHUS MX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHN3M YeJIOBEKa;

Ui 00y4aromuXcss ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE TNPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUIS CIIENBIX U CIA0OBUIAIIMX OOY4YaIOIIMXCS: YMEHHUE HMCIOJIb30BaTh PElbe(HO TOUCUHYIO
cucreMmy obo3HaueHuit JI. bpaiins ans 3anucu XuMU4eckux Gopmyi.

K xoHmy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3yiabTaThl OCBOeHHs Kypca "OOmas u
HEOpraHWYyecKasi XuMus'" OTpaxaroT:
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c(hOpMHUPOBAHHOCTh MPEACTABICHHH O XUMHUYECKOW COCTaBIISIONICH €CTECTBEHHO-HAYYHOM
KapTHUHBl MUpPA, POJIM XHMMHUU B TO3HAHUHU SIBJICHUA NPUPOABI, B (OPMHUPOBAHHM MBIILIICHUS M
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOM Ui  pelIeHUs
MPAKTHYECKUX 3aJad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO H
MIPUPOJHONU Cpee;

BJIAZICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOpasi BKJIFOYAET:

OCHOBOITOJIATAIOIINE MOHATHS (XMMHYECKUN AJIEMEHT, aTOM, U30TOIl, S-, p-, d-2JIEKTPOHHBIE
opburanu aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBII o0BeMm, BAJICHTHOCTB,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHS, XHMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs,
MeTaJTMYecKasi, BOJOPOAHAS), KPUCTAJUIMUECKAsI PEIIeTKA, TUIhI XUMUYECKUX PEaKIuii, pacTBop,
3JIEKTPOJIUTHI, HE3JIEKTPOIUTHI, BJIEKTPOIUTHYECKAsT AUCCOLMUAIINS, OKUCIUTENb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHYECKOH peaKkiinu, XMMUIECKOe PaBHOBECHE);

TEOPUHU U 3aKOHBI (TEOpHUs FIIEKTPOINTHUECKON JHcconMaluy, nepuoandeckuid 3axon JI.1.
MenieneeBa, 3aKOH COXPaHEHHsI MAacChl BELIECTB, 3aKOH COXPAHEHUS! U MPEBPAILEHUS YHEPTUU TIPH
XUMHYECKUX PEAKIHUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH, MHPOBO33PEHYECKHE
3HAHUS, JIeXKAlIMe B OCHOBE IMOHMMAaHHUS NPUYMHHOCTH W CUCTEMHOCTH XHWMHUYECKHX SIBIICHUU,
(akTOMOrMYECKNEe CBEICHHUS O CBOWCTBAX, COCTaBe, IMOJYUYEHWH M OE30IMaCHOM HCIIOJIb30BaHUHU
BOKHEHIIINX HEOPTaHMYECKUX BEIIESCTB B OBITY M MPAKTUIECKON JAEATEITHHOCTH YEIOBEKa;

c(hOPMUPOBAHHOCTh YMEHHH BBISBIISITh XapaKTePHBIC MPU3HAKH TOHSATHH, yCTAHABIMBATH UX
B3aMMOCBS$I3b, UCIIOIH30BaTh COOTBETCTBYIOIINE MOHATHSI IPY OMHCAHUU HEOPTAHUYECKUX BEIECTB U
WX MPEBPAILICHU;

c(OPMHUPOBAHHOCTh YMEHHMH HCIIOIb30BATh XMMUYECKYI0 CHUMBOJHMKY JUIS COCTABIICHHS
(dhopMyJ BEIIECTB U ypaBHEHUH XUMUYECKUX peakiuii, cuctemarndeckyro HoMeHknarypy (IUPAC) u
TPUBUAJIBHBIE HAa3BaHUS OTIEIbHBIX HEOPraHMYECKHX BeEIIECTB (yrapHbId ras, YIJEKUCIBIA Tras,
aMMMaK, raiieHasl U3BeCTb, HeralleHas U3BeCTb, IUThEBasl CO/A, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUH OINpPENeNATh BAJCHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKUX
9JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOM CBS3HM (KOBaJCHTHAs, HOHHAS,
METaJUIN4ecKasi, BOAOPOJAHAs) B COCAMHEHUSX, TUI KPUCTAUIMYECKOH pPEIeTKH KOHKPETHOIO
BelIeCcTBA (aTOMHAsA, MOJIKYJSpHAs, HOHHAs, MeTaNIM4ecKas), XapakTep Ccpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECTUHEHMI;

c(OPMHUPOBAHHOCTh YMEHHMI YCTaHABJIMBATH MPUHAIISKHOCTh HEOPTAaHUYECKUX BEIIECTB IO
X COCTaBYy K OIpENEJIEHHOMY KJAacCy/TpyIlIe COeAWHEHHH (TPOCThle BEIIEeCTBA - METAJUIBl U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM()OTepHBIE THAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICH Mepuoanyeckoro 3akona /.M. MenneneeBa
U JIEMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, O0bSICHUTENBHYIO M TPOrHOCTUYECKYIO (DYHKITNH;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX
anemeHToB | - 4 mepuonos Ileproanueckoil cucrembl xumuueckux snemeHTos .M. Menneneesa,
WCIONB3Ysl TOHATHSA "S-, p-, d-dJCKTpOHHBIE OpOuTanu", "dHEpreTudeckhue ypoBHH', OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHYECKHUX 3JIEMEHTOB M HUX COEIMHEHUH MO Mepuojam u
rpynnam Ilepuoanyeckoi cucteMbl XuMudeckux 3nemenToB J[.M1. Menneneena;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIUME XMMHYECKHE CBOMCTBA
HEOPraHWYECKUX BELECTB PA3JIIMYHBIX KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHUE T€HETUYECKON CBSA3H
MEXJly HEOPraHMYECKMMH BEIECTBAMH C IOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIUX XUMHUYECKUX
peakuui;

c(OPMHUPOBAHHOCTh yMEHHS KJIACCU(DUIUPOBATh XHMHUYECKHE PEAKIHU IO Pa3THYHBIM
MpU3HaKaM (YHUCIY U COCTaBY PEarupyroliuX BELIECTB, TEIJIOBOMY 3()(EKTy peakiuu, U3MEHEHUIO
CTENeHEeN OKHCICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIMH, YYACTHIO KaTaJln3aTopa);

c(OPMUPOBAHHOCTh YMEHUN COCTaBIATh YPaBHEHMs peaklUi pa3IMYHBIX TUIIOB, MOJIHBIE U
COKpAIlICHHbIE ypaBHEHHUS peakiil MOHHOro OOMEHa, Y4YHUTHIBAs YCIOBHUS, MPH KOTOPHIX 3TH
peaKkuMy UAYT 10 KOHIIA;
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c(OpMUPOBAHHOCTh YMEHUH MPOBOJAUTH PEAKIIMH, TTOATBEPKIAIOIINE KaUeCTBEHHBII COCTaB
Pa3IMYHBIX HEOPTaHHMYECKUX BEUIECTB, PACMO3HABATH OIBITHBHIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

cOpMUPOBAHHOCTh YMEHUN pPACKpPbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxkuuii HOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKLuii;

c(OpMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pPEaKIUu OT
pa3iauyYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHSI B 3aBUCIMOCTH OT BHEIITHETO
Bozzaeiictus (mpunmui Jle [artense);

c(OPMHUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh XMMHUECKHE IPOLECCHI, JIeXKAINEe B OCHOBE
MPOMBIIIUICHHOTO  TMOJXYYeHHS CEPHOM KHUCIOTHl, aMMHakKa, a TaKke C(HOpMHUPOBAHHOCTD
MpeNCTaBIeHU 00 OOMIMX HAayYHBIX MPUHIUIAX W DKOJOTHYECKHUX MpodiieMaX XHWMHUYECKOTrO
MIPOU3BOJICTBA;

cOPMUPOBAHHOCTh YMEHHUU TPOBOAMTH BBIYUCICHUS C HCIOJB30BAHUEM TOHSATHUSA
""MaccoBast J10JIsl BEIIeCTBA B PAacTBOpe', 00BEMHBIX OTHOIICHUH Tra30oB NMPH XUMHUYECKHX PEaKIHIX,
Macchl BEIIECTBA MJIM 00beMa Ta30B 0 M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM 00BEMY
OZTHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOrO 3((eKTa peakuuyu Ha OCHOBE 3aKOHOB
COXpaHEHUS MacChl BEIIECTB, MPEBPAIICHUS M COXPAHEHHS SHEPTHH;

cOPMUPOBAHHOCTh YMEHHH COONIOIATh IMpaBujia TOIH30BAHUS XHMHUYECKOW IOCYIOH W
nmabopaTopHbIM 00OpYAOBAaHHEM, a TAKKe IMpaBuiIa OOpaImieHusi ¢ BEMIECTBAMHU B COOTBETCTBHUHU C
WHCTPYKITUSMU TI0 BBIMIOJIHEHUIO Ta00paTOPHBIX XUMUYECKIX OITBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATb M BBHINOJHATH XHUMHYECKHHA DKCIIEPUMEHT
(pa3noxeHne MEepoKCHAa BOJAOPOAA B MPUCYTCTBUU KaTalW3aTopa, ONpEeAesIeHHE Cpelbl PacTBOPOB
BEIIECTB C MOMOIIbI0 YHHBEPCATHLHOI'O MHIMKATOPA, BIHSHHE PAa3JIMYHBIX (PAaKTOPOB HA CKOPOCTH
XMMUYECKOW PeaKlny, peakllui HOHHOTO OOMEHAa, KaUeCTBEHHbIE PEaKIMH Ha cyabdar-, KapOoHaT-
Y XJIOPHUJI-aHWOHBI, HA KATHOH aMMOHWUSI, PEIlIEHNEe HKCIIEPUMEHTANbHBIX 33/1a4 110 TeMaM "Metamibr"
n "Hemeramnwl") B COOTBETCTBHMH C TMpaBWIAMH TEXHUKH O€30MacCHOCTH TpH OOpameHuu C
BelIeCTBAMH M J1aOOpaTOpHBIM 00OpPYIOBAaHUEM, TMPEICTABIATh PE3yAbTAThl XHUMHYECKOTO
SKCIIepUMEHTa B (hopme 3amuicH ypaBHEHHI COOTBETCTBYIOIIUX PEAKIMA U (POPMYITHUPOBATH BBHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJTY4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpEeICTBA MAaCCOBOM KOMMYHHKAIWHU, IHTEpHET U APYTUX);

cOPMUPOBAHHOCT, YMEHHHA COOJIOAATh MpaBujIa SKOJIOTMYECKH IEIeCO00pa3HOoro
MOBEJICHUs B OBITY W TPYIAOBOH JAEATENILHOCTH B IENAX COXPAaHEHUS CBOETO 3I0POBbS U
OKpYXXaroIllell MPUPOTHON Cpeibl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBI
ONpeJIeTICHHBIX BEUIeCTB, NMOHUMas cMbIca mokazatens [1JIK, moscHsAT, Ha mpumepax CHOCOOBI
YMEHBUICHUS U MPEIOTBPALICHUS MX BPEIHOTO BO3ICHCTBHS Ha OPraHU3M YEJIOBEKa;

Uit 00y4aroImuXcss ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI: yYMEHHE INPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHHS BEIIECTB M XUMHYECKHUX SIBIICHHIA;

JUISL CIETIBIX W CIa0OBHIAIINX OOYYAIOUIMXCS: YMEHHE HCIONB30BaTh Pelbe(pHO-TOUCHHYIO
cucreMy o0o3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmyoi.

[penmetnsie pesyabTaTsl (PI'OC COO nn.9.13)

[To yue6HOMY mpenmery «Xumus» (0a30BbIi ypoBeHb) TpeOOBaHHS K MPEIMETHBIM
pe3ynbTaTaM OCBOEHUS 6a30BOT0 Kypca XUMUHU JOJHKHBI OTPAXKATh:

1) c(hOpMUPOBAHHOCTH MIPEICTaBICHUIA: 0 XUMHYECKON COCTaBIsIOIEH
€CTECTBEHHOHAyYHOW KApTUHBI MHUpA, POJIM XUMHUU B T[O3HAHWU SBJICHUN MPUPOMABI, B
(hOpPMHUPOBAHUH MBIIIJIEHUS M KYIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHON TI'pPaMOTHOCTH,
HEOOXOIUMOM IS pelIeHus] MPAaKTUYECKUX 33]a4 U IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBBIO U IIPUPOTHON CpPeae;
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2) BlajeHUE CHUCTEMOM XMMMUYECKUX 3HAaHUN, KOTOpas BKJIKOYAET: OCHOBOIOJArarolue
MOHATHUS (XMMHYECKHIA SIIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aroma, s-, p-, d-dJIEKTpOHHBIE
opbWTanu aroMoB, HWOH, MOJIEKyJa, BaJICHTHOCTb, OJJIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHCJIEHHUS, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHAs. Macca, MOJISIPHBIN 00beM, YIIepOIHbIN CKETIET,
GyHKIMOHATBPHASL TPYIINA, PaguKal, H30MEpHUs, U30MEpbl, TOMOJOTHYECKHH pSAJ, TOMOJIOTH,
YTJIE€BOA0PO/Ibl, KUCIOPOI- M a30TCOIEPKALIUE COSAUHEHNUS], OMOJIOTMUYECKH aKTHBHbBIE BELIECTBA
(yrneBojpl, >KMphI, OEIKH), MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COEIMHEHUS, KPUCTAIIMYECKas pEelIeTKa, THIbl XUMUYECKMX peakuud (OKUCIUTENbHO-
BOCCTaHOBUTEJbHBIE, B5K30- M SHAOTEPMHUUYECKHE, pEaKIMM HOHHOrOo oOMeHa), pacTBop,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHL, AIIEKTPOJIUTHYECKAs Jccolanus, OKHUCJIUTETD,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOW PEAKIMH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopust XMMHYECKOIO CTpOEHHs opraHuueckux BemectB A.M.byrnepoBa, Teopus
BIEKTPOJIUTUYECKON JTUCCONUALNM, Iepuoandeckuil 3akoH [[.M1.MenneneeBa, 3aK0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHUH, (DAKTOJOTHUYECKHE CBEACHUS O
CBOICTBaX, COCTaBe, MOJTYYEHUU U OE€30M1aCHOM HUCIOJIb30BAaHNH BAXKHEUIINX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH EATEIbHOCTH YEJIOBEKA;

3) cpopMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKU M B3aUMOCBS3b
W3YYEHHBIX MOHATHH, MPUMEHSTh COOTBETCTBYIOIIME TMOHSATUS NpPU OMHCAHUM CTPOEHUS U
CBOMCTB HEOPraHUYECKHX M OPraHUYECKUX BEIECTB U X MPEBPALICHHI; BBISBIATH B3aUMOCBS3b
XUMUYECKUX 3HAHMM C TOHATHAMM M MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

4) chopMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKHX COEIUHEHUM
MEKIYHAPOJHOTO COK3a TEOPETHYECKOW W NPHUKIAJHOW XMUMHUU M TPUBHAJIbHBIC HA3BaHUS
BAYKHEHIINX BEIIECTB (STUJIEH, alleTHIIEH, TIUIEpUH, (heHoI, GopMabIerul, yKCycHasi KUCIO0Ta,
[JIMIUH, YrapHbId a3, YIJIEKUCIbIM ra3, aMMMaK, ralleHas W3BECTh, HEralleHas HW3BECTb,
MUTBEBAs COJIa U JPYTUX), COCTABIATH (HOPMYJIbl HEOPraHMUYECKUX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XHMHUYECKUX pEakiui, OOBICHATh HX CMBICHI;, MOATBEPXKIaTh XapaKTepHBIC
XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH KCIEPUMEHTAMU U 3aIIMCAMH YPaBHEHUMN
XUMUYECKUX PEAKIUI;

5) chopMUPOBAHHOCTH YMEHMH  YCTAHAaBIMBATHh  IPHUHAUICKHOCTb  HU3YYEHHBIX
HEOPraHUYECKNX M OPraHMYECKUX BELIECTB K ONPEJACICHHBIM KJaccaM M IpyliaM COEIUHEHHH,
XapaKTepU30BaTh UX COCTaB M Ba)KHEWIIME CBOWCTBA; ONPEACNATh BUIbl XUMUYECKHUX CBS3EH
(KoBajieHTHAsi, HWOHHAs, METAJUIMYecKas, BOJOPOJHAs), THUIIbl KPUCTAIUIUYECKHX pELIETOK
BEIECTB; KIacCU(PUIUPOBATh XUMUYECKHE PEaKIUH;

6) BiaJieHue OCHOBHBIMU METOJAMH HAyYHOT'O TO3HAHMS BEUIECTB U XUMUYECKUX SIBJICHHIA
(mabnrofeHue, u3MepeHue, SKCIIEPUMEHT, MOICITUPOBAHUE);

7) chopMHpPOBAHHOCT, YMEHUU MPOBOJIUTH pPACUETHl IO XUMHYECKUM (QopMynaM H
YPaBHEHHUSM  XHMUYECKHX  pEeaKUMd C  HCHOJb30BaHMEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, oObeMa (HOpMallbHbIE
yCJIOBHS) Ta3oB, KOJMYECTBA BEIECTBA; HCIOJIBb30BAaTh CHUCTEMHbIE XMMUYECKHE 3HAHMS IS
MIPUHATHUS PELICHUM B KOHKPETHBIX JKM3HEHHBIX CUTYallUsX, CBSA3AHHBIX C BEIECTBAMU U HX
IIPUMEHEHHEM,;

8) chopMHpPOBAHHOCTh YMEHHMH IJIAHUPOBATH U BBINOJIHATH XUMHMUYECKHH 3KCIIEPUMEHT
(mpeBpalleHns: OpraHuYeCKUX BELIECTB IIPU HAarpeBaHUM, MOJYYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOJCTB, KaUECTBEHHBIE PEAKLUMU HA aJbJAETH/bI, KpaxMmall, YKCYCHYIO KHCIIOTY; J€HaTypalus
OelKOB MpHM HArpeBaHUM, IBETHbIE PEAKLUU OEJIKOB; MPOBOJUTH PEAKLUU HOHHOTO OOMEHa,
OTpeNeNaTh Cpeay BOJHBIX PacTBOPOB, KAaueCTBEHHbIE peaklUH Ha cyiabgar-, KapOOHAT- U
XJIODUJ-aHUOHBI, Ha KaTHMOH aMMOHHUSA; pelaTh SKCIEPUMEHTAIBHBIE 33Ja4d II0 TeMam
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"Mertamnel" u "Hemeramibl') B COOTBETCTBUM C MpaBHJIAMHM TEXHUKHA O€30MAaCHOCTH TIpHU
oOpamieHny ¢ BENIECTBAMH M J1AOOPAaTOPHBIM OOOPYIOBAHUEM; MPEACTABIATH PE3yIbTATHI
XMUMHMUYECKOTO D3KCIepUMEHTa B (OpMEe 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(GbopMynHpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

9) chopMUPOBAHHOCTh YMEHHUSI aHAIM3UPOBATH XUMUYECKYI0 MH(POPMALIUIO, MOTyIaeMyIO
U3 pa3HbIX UCTOYHUKOB (CPEICTB MaccoBOM nH(popmanmu, cetb HTEpHET U apyrue);

10) chopmMupOBaHHOCTH YMEHHH COOJIOAATH IMpaBHIA AKOJOTHYECKH IEIeco00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENISIX COXPAHEHUS CBOETO 3JI0pPOBbS U
OKpY)Karolel NPUPOJHOW CpPENbl; YUUTHIBATH OMACHOCTH BO3ACHCTBUS HA JKUBBIE OPTraHU3MBbI
OTIpE/IeNIEHHBIX BEIIECTB, IOHUMAsi CMBICI TOKa3aTells NMPeAeIbHON JOMyCTUMONW KOHIIEHTPALlUY;
11) mis oOydaromuxcsi ¢ OTrpaHUYCHHBIMA BO3MOXHOCTSIMH 3JI0POBbS: C(HOPMUPOBAHHOCTH
YMEHHUSI TPUMEHATh 3HAHHWA OO0 OCHOBHBIX JIOCTYNIHBIX METOJaX IO3HAHWS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

12) nanga  cuemblx U CIA0OBUAALIMX OOy4aromuxcsi: CcHOpPMHUPOBAHHOCTb YMEHHS
WCIIOJIb30BaTh pelbe(hHO-TOUCUHYIO CUCTEMY 00Oo3HaueHui JI.bpains mist 3anucu XuMHUYECKUX
dhopmy.

IliianupyeMble pe3yJibTaTbl OCBOCHUS Y4YeOHOro IpeaMeTa B COOTBETCTBUH C
®I'OC CIIO u na ocaoBe TpedoBanunit PI'OC COO

Ocoboe 3HayeHWe YYEOHBIM mMpeaMeT HuMeeT Mpu (HOPMUPOBAHMH U PA3BUTHH
CJIeTYIONUX OOMUX U MPOHECCUOHATHHBIX KOMIIETECHITUIN:

OK 01 Bri6upaths crmocoOsl pemeHusi mpoecCHOHATEHON NEeATeTbHOCTH MPUMEHHUTEIILHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb30BaTh COBpPEMEHHBIE CpEACTBA IOWUCKA, aHajdu3a W HHTEpHpeTauu

nHpopManuu, © WHYOPMAIMOHHBIE TEXHOJOTHUW JJIsi  BBIMOJHEHUS  3ajad
poheCcCHOHANBHOM JIEATETLHOCTH.

OK 04 D¢ dexTUBHO B3aMMOICHCTBOBATh U pa0OTATh B KOJJICKTUBE M KOMaH/IE.

OK 07 ConelicTBOBAaTh COXPAHEHHIO OKPYKAOIIEH CPEJIbl, PECYypCcOCOEepPEKEHHIO, TPUMEHSITh
3HaHMS 00 UW3MEHEHUWU KJIMMaTa, TMPUHLOUIB OEpeXJIMBOTO  MPOU3BOICTBA,
3¢ (dEeKTUBHO IeMCTBOBATH B UYPE3BBIYAMHBIX CUTYAIIUSX.

[IK 2.1. Opranu3oBbIBaTh Pa3IUYHbIC BUJbI IEATEIBHOCTH (IIpeIMETHAs; UTPOBasi; TPYA0Bas;
MOo3HaBaTeIbHAsL, UCCIENOBATENIbCKAsI U MPOEKTHAs AESITEIbHOCTH; XY0>KECTBEHHO-
TBOpYECKasi; MPOJIYKTUBHASI JIEATEIBHOCTh U JIp.) U OOIIeHHE JeTe paHHero u
JIOIIIKOJIBHOTO BO3pacTa.

IIK 3.5. Ocy1iecTBIATH OpraHHU3aIHI0 nporecca o0yueHus o OCHOBHBIM
0011e00pa3oBaTeNbHBIM MpOrpaMMaM JOMIKOJILHOTO 00pa30BaHMs B COOTBETCTBUU C
CaHUTAPHBIMH HOPMaMU U TIPaBUIIAMHU.
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Conepxxanue y4eOHOro npeamera

Pa3nes 1. OcHOBBI CTpPOEHHS BellecTBa

Tema 1.1 CrpoeHne aTOMOB XUMHUYECKUX 3JIEMEHTOB U IPUPOJIa XUMUYECKOH CBSI3U.

OcHosHoe codeparcanue yuebH020 Mamepuaid

CoBpemeHHast Mojielb CTpoeHuss aroMa. CHUMBOJMYECKUM SI3bIK XHUMHUU. XUMHUYECKUM
AJIEMEHT. DJICKTPOHHAs KOHpUrypamnus aroma. Kinaccudukanus XuMUIECKHX JIEMEHTOB (-S,-P,-
d snemenThl). BanenTHsbie 21eKTpoHBI. BaneHTHOCTh. DJIEKTpOHHAS MPUPOIa XUMUYECKON CBSI3H.
DNEeKTPOOTPUIIATELHOCTh. BUIbI XuMHUUeCKOi CBsi3u (KOBaJIGHTHAsI, MOHHAs, METaJuITMYecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa30BaHMsL.

Ilpaxmuueckue 3ansmus

Pemrenue 3amanuii Ha UCHOJIL30BAaHUE XUMHUYECKON CUMBOJIMKH U HAa3BaHUU COSUHEHUN
[0 HOMEHKIATYype MEXIAYHAPOJHOIO CO03a TEOPETUYECKOM W NPUKIAJHOM XHMHUU U
TPUBHAIIBHBIX Ha3BaHUH YISl COCTABJICHHUS XUMHUYECKUX (POPMYT HEOPTaHMUECKHX COCTUHEHUN
OT/ICTIbHBIX KJIACCOB, YCTAHOBIICHHE CBSI3M MEXTY CTPOCHHUEM aTOMOB XHMHUYECKHX JIEMEHTOB U
MEePUOANYECKIM HM3MEHEHHEM CBOWCTB XHMHUYECKHX OJJIEMEHTOB W WX COCIWHCHHA B
COOTBETCTBHUH C MOJOKEeHUEM [Iepronueckoi CUCTEMBI.

Tema 1.2 Ilepuogunuecknii 3axkoH u [ICXD JI.M1.Menneneena.
OcHosHoe codepoicanue yuebHo20 mamepuaid

[Tepuonnueckas cucrtemMa xumudeckux sieMeHToB .M. Menneneea. dusnueckuii
cmbicn [lepunomnueckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB
XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX MMM MPOCTBHIX W CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C
MOJIO)KEHUEM XMMHUYECKOT0 3ieMeHTa B [leprnoandeckoit cucreme.

Ilpakxmuueckue 3ansmus

Pemienne 3amaHuii Ha ONpeACICHHME XapaKTEPUCTUKH XHUMHUYECKUX DJIEMEHTOB
«MeTaTMYecKue/HeMETAIITMYCCKUE  CBOWCTBA,  AJIEKTPOOTPHUIATEIPHOCTh  XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUM C MX AJIEKTPOHHBIM CTPOEHHUEM M IOJIOKEHUEM B IMEPUOIUUYECKOMN
cucteMe XxumMuaeckux anmemenToB .M. Mennaeneepa»

Pa3znen 2. XumMuuyeckue peakumu

Tema 2.1 Tunbl XUMUYECKUX peaKIUM

OcHosHoe codepoicanue yuebHo2o0 mamepuaid

Knaccudukanus 1 THIOBI XUMUYECKHX pEaKUIUN C y4acTHEM HEOPraHWYEeCKHX BEIIECTB.
CocraBieHne ypaBHEHUUN peaKIMil COEQUHEHUS, pa3JOKEHUs, 3aMelleHHus, OoOMeHa, B T.U.
peakuuii TOpEHMs, OKHUCICHHUS-BOocCcTaHOBJIeHUA. CreneHb okuciaeHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBJICHHE M ypPaBHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN
METOJIOM 3JIEKTpoHHOro OanaHca. OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIC DPEAKIUA B IIPHPOJC,
MPOU3BOJCTBEHHBIX MPOIECCAX U KUZHEACATEIbHOCTH OPraHu3MOB.

Ilpakmuueckue 3anamus

OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHM U PAcU€Thl 10 YPABHEHUSIM XMMHUYECKHX
peakuuii. Mosb —KaK €IMHHUIIAa KOJMYeCTBa BellecTBa. MosipHas macca. 3aKOHbI COXpaHEHHS
Macchl 1 dHepruu. MomspHbIit 00beM ra3zoB. OTHOCUTENbHAS TNIOTHOCTH Ta30B. ['a30BbIe 3aKOHBI
Pacyetsl Mo ypaBHEHHSM XHMHUYECKUX PEAKIMl C HCIONb30BAaHHEM Macchl, 0OBeMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMUYECTBA BEIIECTBA.

Tema 2.2 DnekTpoauTHYeCKas JUCCOIUAIUS M HIOHHBIH 0OMeH

OcHogHoe codepoicanue yuedHo20 Mamepuaia

Teopust »nekTpoauTHUYecKor auccoruanuu. WMOHBI. DIEKTPOJNMTHI, HEINEKTPOJIUTHI.
Peakunu monnoro obomena. CocTaBleHHE peakiMii MOHHOTO OOMEHa MyTeM COCTaBIIEHUS HX
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IIOJIHBIX M COKpAILlEHHbIX HOHHBIX YpaBHEHMH. KHCIOTHO-OCHOBHBIE peakuMH. PacTBOpBL
Komutonnueie pactBopsl. ['naponus coneil. KoMIieKkCHbIE COETMHEHUS.

Ipaxmuueckue 3anamus

3amaHus HA COCTaBJICHHE MOHHBIX peakuuid. Jlabopatopnas padora « THUITbI XUMHUYECKHUX
peakuuii». MccnenoBanue THHOB (IO COCTaBy M KOJMYECTBY MCXOJIHBIX U 0Opa3yrOIUXCS
BEIIECTB) U IPU3HAKOB XUMUYECKUX peakiuil. OnpeneneHue cpeibl BOJHBIX paCTBOPOB.

KonTpoabnas padora 1 CtpoeHue BelecTBa 1 XUMUYECKUE PEAKIIH.

Pa3nes 3. CtpoeHue M CBOHCTBAa HEOPraHUYECKHUX BellleCTB

Tema 3.1 Knaccudukaius, HOMEHKJIaTypa U CTPO€HHUE HEOPTaHUYECKUX BEIIECTB.

OcHosHnoe codeparcanue yuebHo20 Mmamepuaid

[Ipenmer Heopranuueckoil xumuu. Knaccuduxanus Heoprannyeckux semiects. [IpocTsie
U cJoXHbIe BerecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THUIPOKCUIBI, KHUCIIOTHI,
coi). B3auMOCBS3b HEOPraHMYECKMX BEIIECTB. ATrperaTHble COCTOSIHHSI  BEIIECTBA.
Kpucrannmaeckue u amopdHbie BemecTBa. THNBI KPUCTAUIMUECKHX PEIIETOK (aToMHas,
MOJIEKYJIIpHAsi, HOHHASI, METAJUTMYECKas ). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIECTBA OT TUTIA
KPUCTAJUTMYECKON pEeMmIeTKH. 3aBUCUMOCTh XHMHYECKOW aKTUBHOCTH BEIIECTB OT BHA
XUMUYECKOH CBSI3U U THIA KPUCTALTHYECKON pemeTku. [I[puanHel MHOT0OOpa3ust BEIIECTB.

Ilpakmuueckue 3anamus

CocraBiieHre XUMHUYECKON (HOPMYITBI HCXO/ISI M3 Ha3BAaHHUS BEIIECTBA TI0 MEKTyHAPOTHOU
(MIOTTAK) wnm  TpuBHaTbHONM HOMEHKJIAType. PelieHne mNpakTHYeCKWX 3aJaHuid 110
KJlacCU(pUKaMU, HOMEHKIAType U XUMHUYECKUM (opMylaM HEOPraHMYECKUX BEIECTB
pa3IMYHBIX KJIaccOB (yrapHbId ra3, yrjeKuCHbId ra3, aMMHak, ranieHas U3BeCTb, HeralieHas
U3BECTb, MMUTHEBASI COJAa U APYrUX.): HAa3bIBaTh U COCTABIATH (POPMYIIBI XUMHUYECKUX BEIIECTB,
ONIpEeNEeNATh NPUHAIIEKHOCTD K KJ1accy.

Tema 3.2 OU3UKO-XUMHYECKHUE CBOMCTBA HEOPraHUYECKUX BEUIECTB.

OcHogHoe codepoicanue yuebHo20 Mmamepuaia

Meramtpl. O0mme (Qu3nyeckue W XHMHYECKHE CBOMCTBa MeTauioB. CrocoObl
MOJIy4YeHUsl. 3HAYEHUE METAJUIOB U HEMETAJUIOB B IPUPOJE U KUZHEIEATEIbHOCTH YEJOBEKA U
opranu3mMoB. Koppo3us MeTasioB: BUABI KOPPO3HUHU, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

Hemeramnel. OOmmue ¢u3nyeckue W XHMHUYECKHE CBOWCTBA METAUIOB. | HMITMYHBIE
cBoiictea HemetaiioB IV-VII rpynn. Kiaccudukanus u HOMEHKIATypa COEIUHEHUI
HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCHJOB,
OCHOBaHUH, KUCIIOT, coyiel, aM(pOTEePHBIX THAPOKCHIOB.

Ilpakmuueckue 3anamus

CocraBiieHHE YpaBHEHUW XUMHYECKUX PEAKIUN C y4aCTUEM IPOCTBIX M CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAVIOB M HEMETaNIOB; OKCHUIOB (OCHOBHBIX, KHCIOTHBIX,
aM(pOTEepHBIX)  HEOPraHWYECKHUX  KHCIOT, OCHOBaHUU, aM(pOTEpHBIX  THUIPOKCHUIOB;
HEOpPraHM4YecKnX cojei. PemieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha
CBOMCTBa, COCTaB, MOJy4YeHHE W OE30MacCHOE HCIIOIb30BAHHE BAXKHEHIINX HEOPraHMYEeCKHUX
BEIIECTB B OBITY M MPAKTUYECKOH JIEATEIHHOCTH YEIOBEKa.

Tema 3.3 Unentudukaius HeOpraHn4ecknux BEIIecTB.

Ipaxmuueckue 3anamus

JlaboparopHass pabora «MaeHTudukamuss HEOPraHUYECKUX BelIecTB» Pacrmo3HaBaHue
HEOPraHMYECKUX BEIIECTB C MCIOJB30BAHHEM MX (PH3UKO-XUMHUUYECKUX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakiuii. KadecTBeHHbIE peakinu Ha CyinbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUS, 6apus U Jp.
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PaGouas mporpamma yge6Horo npeamera bYI1.06 Xumust

KonTpoabHnas padora 2 CoiicTBa HEOPraHMUYECKHUX BEIIECTB.

Pa3nes 4. Ctpoenne u CBOMCTBA OPraHN4eCKUX BelllecTB

Tema 4.1 Knaccudukanusi, crpoeHre 1 HOMEHKIJIATYpa OPraHUYECKUX BEIECTB.

OcHosHoe codepaicanue yuebH020 Mamepuaid

[losBnenne M pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. lIpenMer u 3HadeHue
opranuueckod xumuu. [IpuuMHbl MHOrOOOpa3usi OPraHUYECKUX COEAMHEHUN. DJIEKTPOHHOE
CTpPOEHHE U XMMHYECKHE CBA3M aroma yriepoja. [lopsiok coemuHeHHs aTOMOB COIJIACHO UX
BaJICHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHUMHYECKOIO CTPOEHHS OpraHM4ecKHUX
coenuHeHuil A.M. ByrnepoBa. YrieponHslil ckeneT opraHuueckoi Mosiekynbl. Knaccuduxamms
U HOMEHKJIaTypa OpraHH4YecKux coequHeHuil. IlpenenpHble M HempenenbHbIE YII€BOIOPOIbI.
I'omonornueckuit psa u obmas ¢opmyna. CTpykTypHas M NPOCTPAHCTBEHHAs H30MEpUS.
[TonsTie o pyHKIMOHANBHOU Tpyme. Pagukai.

Ilpakmuueckue 3anamus

CocraBiieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHUX BEIECTB
OTIIENbHBIX KJIACCOB, MHCIOJb3ysd MX Ha3BaHUE [0 CUCTEMAaTHUYECKOM W TPHUBUAIBHOMN
HOMeHKnatype. Pacuersl mpocteiimeld ¢GopMynbl OpraHMYECKONM MOJIEKYNIbl, HMCXOIsi U3
AJIEMEHTHOTO cocTaBa (B %).

Tema 4.2 CBoiicTBa OpraHUYECKUX COEAMHEHUM.

OcnosHoe cooepaicanue yuebHo20 mamepuana

OcobeHHOCTH  OpraHWyeckux peaknuid. Mexanusm peaknuid. Knaccudukarus
oprannyeckux peaknuil. CnocoObl TONMydYeHHs, (PU3MUYECKHE W XUMHYECKHE CBOWMCTBA
IIPEJeNbHBIX YIIIEBOIOPOJIOB (JIKaHOB, IMKIoankaHoB.) Haxoxaenue B npuposne. Ilpumenenue.
I'opeHne MeraHa Kak OJMH U3 OCHOBHBIX MCTOUHUKOB TEIUIA B IIPOMBIIUIEHHOCTH U OBITY.

CrnocoObl  mosyuyeHMsl, (U3MYECKME U XUMHYECKHME CBOWCTBA  HEMPENENIbHBIX
yIJI€BOJOPOJOB  (AJIKEHOB, AQJKWHOB U  aJKaJUE€HOB.). ApOMAaTHYECKHUE YIJIEBOJOPO/bI
Haxoxnenne B mpupose. IIpumenenme. [TopeHue  amermneHa  Kak — MCTOYHMK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU I CBAPKU U PE3KH METaJIOB.

CrniocoObl nosydeHus, (U3NUECKUE M XUMHUYECKHE CBOWCTBA KHCIIOPOJIOCOAEPKAIIUX
COeMHEHUH (cupThl U PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(QUPHI, aJIbAETH]Ibl U KETOHBI, JKUPBI,
yraeBosl). IlpakTudeckoe NpUMEHEHHE STWICHIVIMKONS, IMuepuHa, ¢eHona. [Ipumenenue
dopmanpaieryua, aleTanbleruja, YKCyCHOM KUCIOTBHl. MbUla Kak COJIM BBICHIMX KapOOHOBBIX
KUCJIOT. Moromue cBOWCTBa MbLIA.

AzoTcozepkalie COeJMHEHUs (aMUHBI M aMUHOKHCIOTHI).O6JacTH NpUMEHEHHUs
amuHOKHMCIIOT.CocTaB, u3omepus M HOMEHKiIarypa. CTpoeHME M XMMHYECKHE CBOMCTBA.
TabGakokypeHne 1 HapKOMaHUS -yrpo3a *KHU3HH YeJIOBeKa.

[lonmumepsl u moauMepHble Marepuanbl. OOLMEe MOHATHA O CHHTETUYECKHUX
BBICOKOMOJIEKYJISIPHBIX coequHeHMsX. [Imactmaccel. CunTteTnueckue kaydyku. CHHTETHUECHKE
BOJIOKHA.

IIpaxmuueckue 3anamus

3aJaHus Ha COCTAaBJICHHME YPABHEHMM XMMMUYECKUX PEAKIMH C y4dacTHEM OPraHMYECKHX
BEIIECTB HA OCHOBAHUH UX COCTaBa U CTPOEHHUS.

CocraBneHue cxeM peakiyii (B TOM 4HCie 10 MPEAI0KEHHBIM IeTI0UYKaM MPEBpaleHHi)
U pElIeHHE IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX  337ad, XapaKTEPU3YIOIIHUX
XMMHMUYECKUE CBOMCTBA OPraHNYECKHX BEIIECTB OTAEIbHBIX KJIACCOB.

JlaGopatopHass pabota «IIpeBpaiieHusi OpraHMYeCKUX BEUIECTB IPU HarpeBaHUI»
AHanu3 XMMHYECKUX peaklUil MOJIYy4eHHs ITUIIEHA U €r0 CBOWCTB. MoAEnMpOBaHNuEe MOJIEKYN U
XMMHMUYECKUX MPEBPAILCHUN HA IPUMEpPE dTaHa, STHICHA, alleTUIIEHA U Jp.
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Tema 4.3 Wnentudukanuss opraHMYecKHX BEUIECTB, UX 3HAYCHHWE U TNPUMEHEHHE B
OBITOBO M TIPOU3BOJCTBEHHOMW JIEATEIHHOCTH YEI0BEKA.

OcHosHnoe codepaicanue yuebHo20 Mamepuana

buooprannueckue coeauHenus. llpuMeHeHue u Ouosioruyeckas pojb YIJIEBOJOB.
Oxwucnenue yrieBo10B- HCTOYHUK SHEPTHH JKUBBIX OpraHn3MoB. [IpeBpamienne OeNKkoB Uiy B
opranuszMe. buonormueckue ¢yHkun OenkoB. buonormuyeckme QyHkKEM kupoB. Poinb
OpraHMYecKOM XUMHUU B PEUICHUH MpoOJeM MUIIEBOM OE30MacHOCTH, SHEPreTHYecKOon
0€30MacHOCTH, B Pa3BUTUHU MEAWIIMHBI, CO3/JaHUU HOBBIX MaTE€pUaOB, HOBBIX HCTOYHHMKOB
SHEPrUH, CMBICI MTOKa3aTesl MPEAEIbHO TOMYCTUMONW KOHIEHTpALUK.

Ilpakmuueckue 3anamus

CocraBieHre MEHTAJIbHON KapThl O€JIKOB M JKUPOB Ha MpHUMEpPE CPaBHUTEIBHOIO
aHanM3a.

KonTtpoabHnas padora 3 CTpykTypa 1 CBONHCTBAa OPraHUYECKUX BELIECTB

Paznen 5. KuHernueckue M TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH INPOTEKAHUSA
XMMUYECKHUX peaKkiuid.

Tema 5.1 CkopoCTh XMMHUYECKUX peaKil. XMMHUYECKOE PABHOBECHE.

OcHogHoe codeporcanue yuebHo20 Mmamepuana

CKOpOCTh XMMHUYECKON pPEaKIM{, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB: MPHPOJIbI
pearupyouux BelecTB, KOHIIEHTPAIK, TEMIIEpaTyphl U MJIOL[AJA1 PEaKIIMOHHON MOBEPXHOCTH.
Tennossie 23G(HEKTH XUMUYECKUX peaKuil. DK30- U dHAOTEpMUYEeCKre peakuun. OOpaTuMoCTh
peakiuii. XUMHUYECKOE PABHOBECHE M €r0 CMEIIeHHE MO/ IeHCTBUEM Pa3IMYHbIX (PAaKTOPOB AJis
CO3/IaHMSI ONTUMAJIBHBIX YCIIOBUHM NMPOTEKaHU XuMHuueckux mpoueccoB. [Ipunmun Jlelllarense.

Ilpakmuueckue 3anamus

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHU Ha aHaIM3 (PAKTOPOB, BIUSIONIMX Ha
M3MEHEHHE CKOPOCTH XMMHUYECKON peaklUy, B T.4. C MO3HUILIUU 3KOJOTUYECKH 1IeIeCO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAaHEHHUS CBOEro 3J0pPOBbS U
OKpYXarollled MNpUpPOJHON cpeabl. PelleHne NpakTUKO-OPHUEHTHPOBAHHBIX 3aJaHUM  HaA
npuMeHenne npuHiuna Jle-Illarenbe a1 HaXOXIAEHUS HANPaBJICHUS CMEILIECHHS PaBHOBECHUS
XMUMHUYECKOHN peaklny U aHaIU3 (PaKTOPOB, BIUSIONINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.

Pa3znen 6. PacTBopbl

Tema 6.1 Ilonsarue o pacTBopax.

OcHogHoe codepoicanue yuebHo20 Mmamepuana

PactBopenue kak Qusuko-xumuyeckuit mpoinecc. PactBopsl. CrocoObl IPUTOTOBICHUS
pactBopoB. PactBopumocts. MaccoBasi 10y1s1 pacTBOpeHHOTO BemiectBa. CMBICH TNOKazaress
MpeAesibHO JOMYCTUMOM KOHLEHTpPAaUUMW W €ro MCIHOJIb30BaHUE B OIIEHKE SKOJOTMYECKOU
6e3omacHocTH. [IpaBuio SKOMOTHYECKH I1€1ecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOMH
NESATEIBHOCTUB LEJIAX COXPAaHEHHsS] CBOErO 3/I0pOBbSl U OKpPYXKAroUIEHd NPUPOAHOU CpPE.bl;
OTACHOCTb BO3/ICHCTBUS HA )KUBBIE OPTaHNU3MBbI OIIPEJIEIICHHBIX BELIECTB

Ilpakmuueckue 3anamus

Pemenne  npakTHMKO-OPMEHTUPOBAHHBIX  pAcUYeTHBIX  3aJaHUll  HAa  pacTBODHI,
UCTOJIb3yeMble B OBITOBOM U MPOU3BOJICTBEHHON AEATEIBHOCTH YEJI0BEKA.

Tema 6.2 MccnenoBaHue CBOMCTB pacTBOPOB.

OcHogHoe codepoicanue yuebHo20 Mmamepuana

Paz0op anropuTMoB pelieHus 3aja4d Ha MPUTOTOBJICHHE PACTBOPOB.

IIpakmuueckue 3anamus

JlaGopatopHas pabota «IIpurotoBneHue pacTBOPOB»

[IpuroroBiieHre pacTBOPOB 3alaHHOM (MaccoBoil, %) KOHILEHTpalUH (C IPAKTUKO-
OPHUEHTHUPOBAHHBIMU BOIIPOCAMHM) U ONIPEAETIEHUE CPEJIbl BOJHBIX PACTBOPOB.
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Paszjnen 7. Xumus B ObITY U NPOU3BOJACTBEHHOI 1eSITEJIbHOCTH YeJIOBEKa

OcHosHnoe codepaicanue yuebH020 Mamepuaid

Hogelimune 1oCTHXEHUS XUMUYECKOW HAYKU U XUMHUUYECKON TEXHOJIOTUH.

Ilpaxmuueckue 3ansmus

[IpencraBnenne pe3yabTaToB PEHICHUS KEHCOB B OpMEe MUHH-JIOKIIAAA C IPe3CHTAIHeH
Ha TEMy: TMPUMEHEHHE XUMHUYECKUX BEIIECTB M TEXHOJOTUH C Yy4deToM Oymyien
npoheccCHOHATBHON IS TEILHOCTH.

IIpumepHbIe TeMbl MHANBHAYAJIbHBIX IPOEKTOB:
- Ponb oTeyecTBEHHBIX YUEHBIX B CTAHOBJIEHUH U Pa3BUTUU OPTaHUYECKON XUMUH
- JI.. MeHneneeB u opraHu4ecKas XuMusl.
- U3ydaem mMoJ10K0
- MonenupoBaHne XUMHYECKUX PeaKuil
- CBEKOJIbHBIN COK KaK KpacUTEb
- DJIEKTPONPOBOISIIHNE TOJTUMEPHI.
-3y4aem ciakuii BKyc
-ITonmygaem BemiecTBa ¢ 3amaxomM (GpyKTOBBIX ICCEHLUN
-3y4yaem mbLI1O
-KapOoHOBBIE KHUCIIOTHI BOKPYT HAC
-Paznaraem noaumMepsl
-Jlenaem cBeun
-DepMEeHTHI
-CuHTE3 IEKapCTBEHHOIO CPEICTBA
-KauecTBO NUTHEBOIT BOALI
-OxpaHa OKpy>Karole cpebl OT XMMUYECKOTO 3arps3HeHUS
-IToBapeHHas COJIb KAK XUMUYECKOE ChIPbE
-Posib MeTANITIOB B UCTOPUHU YEJIOBEUECKOW LIMBUIIM3ALUU

Ilepeyenbp MeponpusITHIi:

- Jlens cienuanucTta no siaepHoMy odecrneueHuto Poccun

- Jlenb paGOTHHUKOB HE(PTSAHOMN U ra30BOM MPOMBIIIIICHHOCTH
- MexayHapoaHblii IeHb OXpaHbl 030HOBOTO CIIOS

- Jlenb pabOTHHKA aTOMHON IPOMBIIIIIEHHOCTH

CeHTs10pb

- OTkpeiTHE IepBOi B Poccuu nabopaTopun
Oxkts16pp | - lenb Mouis
- IcKyCCTBEHHBIN T0XK/b

- Jlens poxxnenust Mapuu Ckinanosckoii-Kropu
- Jlens poxxnenue JlomonocoBa

Hos6pb

- [lepBast HeoHOBAs pekiIaMa

- YcTaB pyccKOro XMMHUYECKOTr0 00IIecTBa
Jlexatph | - Mesx1yHapoiHBIH JIeHb 60PbOBI C MECTUIIMIAMU

- HonyquI/Ie XUMHWUYCCKOT'O 3JICMCHTA HUKCIIA

SnBapp | - JIeHb acniupaHTa

- CBanTte AppeHI/ch, CO34aTClib TCOPHUU 3J'ICKTpO.HI/ITI/I‘-ICCKOI71 Jucconmuanmmn

®despanb N
-JIeHb POCCUNCKON HAYKU
Mapt - OtkpsoiTie Tabmauusl J[.M. Mennenesa
Anpens | - JleHb XUMHUYECKOH O€30M1aCHOCTH
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Mait - Jlenp xumuka B Poccun

Hronp - BcemupHbIii 1eHb 6€3011aCHOCTH MUIIEBBIX POJIYKTOB

MexnpeaMeTHble CBSI3H Y4eOHOI0 NpeaMeTa

Enunune! conepxanus,
pe3yabTaThl/METapPeAMETHBIC TIOHSITHS

VYyeOnas aucuuniauHa 1
Kypca (A1 uHTerpanmn),
TeMa, paszien

Marepusi, DJHEprusi, Macca, aroM, DJJEKTPOH, MOJIEKYIa,
SHEPTreTUYECKH YpPOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperatHoe

dusnka

COCTOSIHWE BENIECTBa, (U3UYECKUE BEIWYMHBI W  SIUHUIIBI
W3MEpEHUs
KJIeTKa, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHuU3Me,
(OoTOCHHTE30-0MOJIOTUYECKH  aKTUBHbIE  BemlectBa  (Oenkw, buonorus
YTIEBOMBI, JKUPbI, GEPMEHTHI).
MUHEPAJbI, TOPHBIE TTOPOIBI, TTOJIE3HBIE UCKOTIAEMBIE, TOTTHBO

p 2 p p 21 9 2 2 FeOl"pa(bI/IS[
peCypCBHI.
Opranuzanys pa3iMyHBIX  BHJIOB  JAEATEIBHOCTH  JIeTed B IM.02
JIOTIIKOJIbHOM 00pa3oBaTebHON OpraHu3aIiu ’
Opranuzanus nporecca 0o0yueHus o OCHOBHBIM IM.03

00111600pa30BaTEIHHBIM MTPOTPAMMaM
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TemaTn4veckoe IJIAHUPOBAHUE, B TOM YUCJIE€ C YIETOM paﬁoqeifl nporpaMmsbl BOCIIUTAHUSA
C YKa3aHUEM KOJU1YECTBA YaCoB, OTBOAUMBIX HA OCBOCHHUE KaK10il TeMbI

Konauuecmeo uacos

Dopmupyemvie
Haumenosanue pazoenos u mem C PAUPY
I am. KOMnemeHyuu
exy. | Ilpakm.
pabd
Paznen 1. OcHOBBI cTpOEHNS BelllecTBA
CtpoeHne aTOMOB XMMHYECKHX 3JIEMEHTOB U MPHPOJA 1 1 OK 01
XUMHUYECKOUN CBA3U
[epronnueckuii 3axkon u Tabnwma .M. Menneneesa 1 1 OKO1, OK2
Pa3znen 2. XumMnuyeckne peakiunu
THIIBI XUMUYECKUX peaKLUi 1 1 OKO1
ONEKTPONUTHYECKAST TUCCOUAIIHS U HOHHBIA 0OMEH 1 1 OKO01, OK04
Paznen 3. CTtpoeHue M cBOWCTBAa HEOPraHM4YeCKHX
BelllecTB
Knaccuduxarms HOMEHKJIaTypa W  CTpPOCHHE
Puxauis, P P 1 1 OKO1, OK02
HEOPTaHWYECKHUX BEIIEeCTB
@U3HKO-XUMUYECKUE  CBOMCTBA  HEOPraHMYECKUX
P 3 3 OKO1, OK02
BEIIIECTB
Nnentnduxanus HEOPraHHIECKUX BEIICCTB 1 1 OK1, OK2, OK 04
Pazgen 4. CTpoeHne M CBOWCTBAa OpraHUYecKHX
BelleCcTB
Knaccudukamms,  cTpoeHne ©W  HOMEHKIATypa 1 1 OKO1, ITK2.1,
OpPraHUYECKHUX BEILECTB IIK 3.5
CBolicTBa OPraHUYECKUX COCAUHEHUI 3 3 OKO1, OK02, OK04
Wnentndukanus opraHnYecKuX BEIIECTB, X 3HAYCHUE
ACHTHHKALULS 0P o Betlt : OKO1, OK02, OK04
U TIpUMEHEHHE B OBITOBOM ¥ TPOM3BOJCTBEHHOMN 1 1
JeSITETHHOCTH YellOBEeKa
Pazgen 5. KuHernueckue u TepMoaAMHAMMYECKHUE
3aKOHOMEPHOCTH NMPOTEeKAHUSA XUMHYECKUX
peaxkuuii
CKOpOCTh ~ XMMHMYECKMX  peakuuid. XHUMHUYECKOe 1 1 OKO02, OK04

paBHOBeECHE

Paznen 6. PacTBopbl
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ITonsarue o pactBopax

OKO01, OK02, OK07

Hccnenosanue cBOMCTB pacTBOPOB

OKO04, I1K2.1,
IIK 3.5

Paznen 7. Xumusi B ObITY M NPOU3BOACTBEHHOM
AeSITeJIbHOCTH 4eJI0BEKA

Xumust B OBITY W TPOU3BOJICTBEHHON AEATEIBHOCTU

OKO01, OK02, OK04,

YeJI0BEK OKO07,IIK 3.5
JAuddepeHunpoBaHHbIi 3a4eT 2
Bcero 18 18
40
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PaGouas mporpamma yge6Horo npeamera bYI1.06 Xumust

YcioBus peaausanumn padodeii nporpaMMbl y4eOHOro npeamera « XuMus»

1. MaTepuajbHoO-TeXHHYeCKOe oOecniedeHHe 00yUeHnst

Jis peanmuzanuy TpoTrpaMMbl Y4eOHOTO TIpeaMeTa «XUMUs» TMPEAYyCMOTPEH KaOWHET
€CTECTBCHHOHAYYHBIX JUCIHIUIMH 10 anapecy: 624860, CBepayioBckas o0yiacth, r. KaMbIIos,
yi1. MasikoBckoro, a.11, AS (2 stax) - 133

O6opynoBanue KabuHeTa:

KommuiekT yuenndyeckoir mebenu Ha 26 4es., T0CKa MarHUTHO-MEJIOBasi, MEePCOHAIbHBIN
koMmmbtotep Philips, mpoekrop, 3kpaH, HWH(GOPMAIMOHHBIE CTEH[bl, 3JIEKTPOHHAs TabIuIa
MenneneeBa

2.AudopmannonHoe odecrneyeHune o0ydeHust

OcHoBHas JIMTEpaTypa:

AundunorenoBa M. B. Xwumusa. baszosbiit ypoBeHb: 10—11 kmaccel : y4eOHUK st
cpennero o6mero obpazoBanmsi/ U. B. Andpunorenosa, A. B. ba6kos, B. A. IlonkoB. — 2-e
u3n., wucnp. wu  jgon.— MockBa: M3marensctBo  FOpaiit, 2023. — 290c. —
(O6meoOpazoBarenpubiii 1K), — [SBN 978-5-534-16098-7. — TekcT : 3IeKTpOHHBIN //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530422

JlononHUTeLHAS IUTEpPATypa:

Xumus : ydeOHUK s cpenHero mpodeccuoHanpbHoro odpasoBanus/ FO. A. JleGenes,
I'. H. ®anees, A. M. T'onry6es, B. H. lllanosan ; mox obmel penakmueit I'. H. ®aneeBa. — 2-¢
u3a., nmepepad. wu  gmon. — MockBa: MszmarenbctBo  FOpaiit, 2023.— 431c.—
(ITpodeccuonansroe obpazoBanne). — ISBN 978-5-9916-7723-3. — TekcT : 3IEKTPOHHBIN //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

Xumus. 3a1ayHuK : yueOHOoe nmocolue it cpeHero npodeccuoHaIbHOro 00pazoBanus /
10. A. JleGeneB [u np.] ; mom oOmieit penakmueit I'. H. @ageeBa. — Mocksa : M3naTenbcTBO
FOpaiit, 2023. — 236 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-7786-8.
— Tekct : onexktpoHHsni // OOpaszoBarenbHas tutatrgopma FOpait [caiit]. — URL:
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