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INOACHUTEJIbBHASA 3AIINCKA

[TporpaMMma 1o XUMHUU Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus pa3paboTaHa HA OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpebOBaHU K pe3yiabTaTaM OCBOCHHUS (eaepalibHOW 00pa3oBaTEIbHON MPOrpaMMbl CPETHETO
obmero o6pazoanusi (D®OIlI COQO), mnpencrasieHHsix B DeneparbHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu npenojaBaHusi yd4eOHOTO NpeaMera
«Xumus» B 00pazoBaTeNbHBIX oOpraHuzanusx Poccuiickoit @enepanuu, peaTn3yrOIIUX
OCHOBHBIE 00pa3oBaTebHbIE MPOIPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
Bocriutauust B Poccuiickoit ®Penepaumn Ha mnepuox a0 2025 roma» (PacmopsikeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl MO XUMHH, K OIPEIEIeHHUI0 O0Ien
CTpaTeruu 0O0y4eHHUsl, BOCIUTAHUS U Pa3BUTHUS OO0y4aroOUIUXCcs CpPeCTBaMU y4eOHOro nmpeamera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIETITYaJbHbIE MOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IeNiell, CoJepXaHMs, pEe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHUE, TIOJy4yaeMOe€ BBITYCKHHUKaMu  0O0lIeo0pa3oBaTeabHON
OpraHu3alluM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAIOIIMM 3TAallOM PEAM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IIEJIOCTHOM CHCTEME XHUMHYECKOTO 0oOpa3oBaHHs. OTH IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTypbI
YeJOBEKa, a TaKKe HSKOJOIMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
npupoaHOl cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00YYaIONIMXCS HA YPOBHE CPEIHEro
o0rmiero oOpa3zoBaHMs CpeACTBaMH y4yeOHOTo mpeamera «XUMHsS», COJACpKAHUE U TOCTPOCHUE
KOTOpPOTO ONpENENCHbl B MpOrpaMMe IO XUMHU C Y4YETOM CHEUU(PUKHA HAyKd XUMHH, €€
3HA4YEHUS B MO3HAHUU MPHUPOJBI U B MAaTEpUAIBbHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIINX
HeNiell ¥ IPUHIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpasoBanus B Poccuiickoit @enepanuu.



XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOU
UBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOM BKIaja B
(dbopMHpOBaHUE PAIIMOHATILHOTO HAYYHOTO MBIIIICHHS, B CO3JaHME LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MUpPE KaK O €IMHCTBE MPUPOJbI U UelIoBeKa, KOTopoe (GopMUPYETCs B XUMUU
Ha OCHOBE MOHMMAaHUs BELIECTBEHHOI'O COCTaBA OKPYXKAIOLIEro MHUpA, OCO3HAHUS B3aUMOCBS3U
MEX/y CTPOCHUEM BEUIECTB, MX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTIMU IPUMEHEHHUSL.

TecHO B3aUMOJEHCTBYST C JIpYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpyda U
JKU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTMI HAlpaBjeHa HA pelIeHHE TTIOOANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeIIOBEUYEeCTBA — CBHIPhEBOHM, JHEPreTUUYECKOM, IMHINEBOM, 3KOJOTHYECKOW O€30macHOCTH |
OXpaHbI 3JOPOBbS.

B coorBercTBHM C OOMIMMH IENIMU M TPUHIUIAMH CpeIHEro ooiiero obpazoBaHUs
cozepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi YpOBEHb U3YUYEHHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOUICKYJIBTYPHYIO TOATOTOBKY OOYYarOIIMXCs, HEOOXOAMMYIO MM JIJIs
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisitoliuMu  IpeMeTa «XuMus» SBISAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN MO0 HEOPTaHUUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUU U3 OOUIel XUMHMU) U OpraHudecko xumuu. GopMUpPOBaHUE TAHHOW CHCTEMbI 3HAHUMN
IpU W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PACCMOTPEHHS] BCETO MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

Ctpykrypa conepxkanus KypcoB — «Opranudeckas xumusi» u «OOmas U HeopraHudeckas
XUMU» chOpMHUpPOBaHA B MPOTpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAX0J]1a K U3yYCHHIO
yueOHOro Marepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpeAeNEéHHBIX TEOPEeTUUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XHMMHU BEIECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUM CTPOEHUS OPraHMYECKHUX COCAUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKUX M DJIEKTPOHHBIX NPEJICTABICHUH O CTPOCHUM BEILECTB.
Csenenusi 00 M3ydaeMbIX B Kypce BELIECTBaX HAarOTCSl B PAa3BUTHH — OT YIJIEBOJOPOAOB J0
CIIOKHBIX OMOJIOTMYECKM aKTHUBHBIX COe€QUHEHHH. B Kypce opraHuueckoil XMMHUU HOJTy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIero oOpa30BaHUsS MEpBOHAYAJIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIAaCCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, 0 XUMUYECKOW PEAKIIHUH.

[Ton HOBBIM yIJIOM 3peHHusi B IpeaMere «XuMus» 0a3z0BOro ypoBHSI paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEero o0pa3oBaHMs TEOPETHUYECKUH Marepuan u
(bakTOJIOTHMUECKUE CBEJCHMS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mias 1 HeopraHuyeckass XUMHUA» 00YyYaroIKUMCs MPEJOCTaBISAETCS] BO3MOXHOCTh OCO3HATh
3HaYEHHE IMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX M METOJOJIOTUYECKUX IO3ULUH,
riy0xe TMOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMHA 3TOro 3akoHa — OT oOoOIaromiei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM 0 BaKHEHIIMX BEILECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHHNH, a TAKKE 0 XUMUYECKUX PEAKLHSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
pononHsaercs B Kypcax 10 wu 11 KkiaccoB »ieMEHTaMH  COJAEpXKAHHS, HMEIOUUMU
KYJIBTYPOJIOTHYECKUA M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HayKaMH, pAacKpbIBAIOT €€ poJib B I03HABAaTEIbHOU U



NPaKTUYECKON JICATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKCHHS K IIPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMEBIX MPOoOJIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIIMBATh MH(OPMAIMIO ¥ TIPUMEHSTh €€ Ul IMONOJHCHUS 3HAHUH, pelICHUs
WUHTEJUICKTYaJbHBIX W KCIIEPHUMEHTAILHBIX HCCIICIOBATEILCKUX 3alad. B 1menom coneprkaHue
yueOHOro mpeamMeTra « XUMEs TaHHOTO YPOBHS M3yYeHUS OPHEHTUPOBAHO HA (JOPMUPOBAHUE Y
00yJarOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PrIOCODCKUX UACH, TaKUX Kak:
MaTepHalbHOE SIMHCTBO HEOPTaHUYECKOTO M OPraHUYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIIECTB MX COCTABOM U CTPOCHUEM, TO3HABAEMOCTbH IIPUPOTHBIX SIBIICHHUH ITyTEM IKCTIEPUMEHTA
U pEUICHUS TPOTHBOPEUYHMN MEXIy HOBBIMHU (DAKTaMH U TEOPETUYCCKUMH MPEANOCHUIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH JKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepeKeHHs
JHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX TEXHOJIOTHI U MaTEPUATIOB.

B nmnnane pemieHus 3amad  BOCHHMTAHUS, DPa3BUTHS W COLMAIHM3AIMUA  O0YYArOIIUXCS
NPHUHSTBIE MPOTPAMMON IO XUMHH IOAXOABI K OINPEACICHUIO COJCPKAaHUS M TOCTPOSHUS
npeaMeTa MpeyCMaTpuBaOT (OPMUPOBAHUE YHUBEPCATHHBIX YUCOHBIX NEHCTBUHN, MMCIOIINX
0a30Boc 3HAUCHHE LTS Pa3IMYHBIX BHJIOB JICATEILHOCTHU: PEIICHUS TPOOJIeM, TOUCKA, aHATN3a U
00paboTtkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUS ONbITa MPAKTHYCCKOW U
HCCJICIOBATEIILCKOM JIeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IIO3HAHUU XUMUHU.

B mpakTuke npenoiaBanus XMMHUH KaK Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus, TaK U
Ha ypPOBHE CpelHero oomero oOpa3oBaHUS, TP  ONPEACICHHU  COJACPIKATEIbHOU
XapaKTEPUCTHKHU [EJIEH H3Yy4eHUs MpeaMeTa HalpaBlICHHEM IIEPBOCTEIICHHONH 3HAYMMOCTHU
TPAIUIIMOHHO TpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHYECKOW HAyKH Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHHUS, IMPAKTUYCCKOW JEATSIIbHOCTH YeJIOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOW KyJIbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEICNICHUIO 1eNIel N3YUEeHUS MIPeIMEeTa SBJISITCS BIIOJIHE OMPaBAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH H3y4YCHHS TpeaMeTa «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIEW CcoCTaBIsIONIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KITFOUEBBIC MOHSITHSI,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0O0OIIEHUIT MHMPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C MCTOPHEH WX PA3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnii, HeOOXOIUMBIX JUIS MPHOOPETECHUS YMEHHH OPUEHTHPOBATHCS B
MHUPE BEIIESCTB U XUMHYCCKHUX SBJICHUH, HIMEIOIIUX MECTO B NMPUPOJIEC, B MPAKTHUUICCKON H
MOBCEIHEBHOH JKU3HH,

® pa3BUTHEC YMEHHA M CIOCOOOB JEATCIIEHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuM, conmepkarenbHas XapaKTEpPUCTUKA IEICH W 3a/Jad U3YYeHHUs MpeaIMeTa B
porpaMMe Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUHU C HOBBIMH NPUOPUTETAMHU
B cHcTeMe cpemaHero ooOmiero obOpaszoBanusi. CeromHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTETIICHH OTAAETCS TPEANOUYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHwus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBITYCKHHKA O0OMIe00pa30BaTeIbHON  OpraHU3allHH,
BIIAJICIONIETO HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU



YMEHHMSIMH aKTUBHOTO TOJIYYEHHs 3HAHUN M MPUMEHEHUS UX B peajlbHON KHU3HU ISl pElICHUS
MPAKTUYECKHX 3a7ad.

B cBsa3u ¢ 3TUM Tpu M3ydeHHH TpeaMera «XHUMHS» JOMUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTanus OOyYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpA,
dbopMUpPOBaHHE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K caMo0Opa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHue Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONINX YHUBEPCAIBHOE 3HAUCHUE ISl PA3IMYHBIX BHJIOB JICATEIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHaIM3a W 00paboTku WHGPOPMAIMH, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKXKe JJI OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHHU3M YeJIOBEeKa U MPUPOJHYIO CPEIy;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaN3a y4eOHOW U HAyYHO-TIOMYJIIPHOW WH(DOPMAIINA XUMHUYIECKOTO
COJICPKAHUS;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCS aCCOIIMATUBHOTO U JIOTUYECKOTO MBIIILICHUS,
HAOIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IPH IUIAHUPOBAHUH U MPOBEICHUN XUMHYECKOTO IKCTICPUMEHTA;

BOCIIUTAaHHE Y OOyYaKOIMUXCS YOSKIEHHOCTH B TYMaHHUCTHYECKOH HAINpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH THo0albHBIX  MPOOJEeM  palloHaIbHOTO
MPUPOIONIONB30BAHUS, TOMONHEHUS SHEPreTHYECKHX PECYpCOB M COXpPaHEHUs MPHPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUS K TIPHUPOJIE M CBOEMY
3JIOPOBBIO, & TAK)KE TMIPHUOOPETEHUS OIBITA MCIIOB30BAHMSI IMOTYICHHBIX 3HAHWHA JUIS TIPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B y4yeOHOM mmane cpeaHero oOmiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 00acTH «EcTeCTBEHHO-HAYYHBIC PEAMETHI.

OO01ee 4uCIIO YacoB, OTBEAEHHBIX ISl U3YUCHHUS XUMUHU, HA 0a30BOM ypPOBHE CPEIHETrO
obmero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmenoo), B 11
kiacce — 34 gaca (1 yac B Heneno).



COJAEP/KAHUE OBYYEHUA 10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoNIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COEIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanmm — OpraHMuecKkux  BemiectB.  HomeHkmatypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUEHUSI BELIECTB M UX MPEBPALICHUN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (IIJIaBJICHHUE, OOYTTIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTPOEHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeiiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuU 3aMelIeHUS U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, IOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psii. DTWIEH U MPONWIEH — MPOCTeHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHE CBOMCTBA (pEeaKkIWH THUAPUPOBAHHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEpPU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN MPEACTaBUTENb aJKUHOB: COCTAaB, CTPOCHHE, GU3NUECKNE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE M XHMHYECKHE CBONCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOAOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomnyTrHble HE(TSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAIbHBIE METO/ABI U3Y4YECHHS BEIIECTB M WX NPEBPALICHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yromapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE INPAKTHYECKOW pPaOOTHI:
IIOJIy4EHHUE 3TUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIU IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranmueckue coenHeHus




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrne. BogopoiHble cBsI3u MEXAy MOJIEKYJIaMHu COUPTOB. JlelficTBHE METaHOoJIa U 3TAHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoroaToMHble CHMPTHI. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAs peaKkus Ha
MHOr0OaTOMHbIE cHupThl). JleficTBUE Ha opraHu3Mm uesnoBeka. [lpumeHeHHe TriaulepuHa U
STUJICHIJIAKOJIS.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHS, Kau€CTBEHHBIE DPEaKLIMN),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepupUKalM), MolaydeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xxupos. [IpumeHnenne xupoB. buonorudeckas poiib KUPOB.

VYrieBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMHUYECKUE
cBoiictBa (B3aumoneictBue ¢ ruapokcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXAEHHWE B MPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemntonosa kak npupojHsle nonumepsl. CTpoeHUe Kpaxmaiaa U LI035
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anbrerunoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepedpa(l) u runpokcunom wmenu(Il), B3ammoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTcoaeprkalie OpraHu4ecKue COeANHEHMSL.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOIICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonoruueckoe 3HaudeHHE
amMuHOKHUCIOT. [Tentuapl.

benkn xak NpupoAHBIE BBICOKOMOJEKYJSIpHBIE coequHeHus. [lepBudHas, BTOpUYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.



DKcrepuMEHTAIbHbIE METOJbl MU3YUEHHUs BEIIECTB M WX MPEeBpalLleHUI: HaOI0oIeHUEe U
ONKCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypanus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMH, CpenHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbl M3Y4YEeHHsI BEUIECTB U MX MpPEBpAIlCHUN: O3HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSTHM, SBISIOUINXCS CUCTEMHBIMU JIJIS1 OTJIENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOANYHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHONOTHS: MHUIIEBIe MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MHUTAHUS, MOIOIIHE CPEICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUallbl U3 HCKYCCTBEHHBIX M CHHTETHUYECKHX
BOJIOKOH.

11 KIIACC OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMHUecKui nsneMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHas 000JIOUKA.
DHepreTHyecKre YpOBHH, MOJYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHYECKUX dieMeHTOB [JI. .
MenneneeBa. CBs3p NEPHOAUYECKOTO 3akoHa U Ilepmonnyeckoll CHCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJIEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAas, MeTauindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M TOHOPHO-aKLENTOPHBIN). BomopoaHast cBs3b. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeNeHb OKUCIEHN. IOHbBI: KATHOHBI U aHUOHBI.

BemecTBa MONEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSTHCTBA COCTaBa
BellleCTBA. THUMNbBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 1ois
BEILECTBA B paCTBOPE.

Knaccugpukamuss Heopranumueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHWYECKUMX BEIIECTB, NPHHAMICKAIMX K pPa3IudHbIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3iW4yHbIX (hakTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecHe. DAKTOpHI, BIMAIOIIKAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHS.
ITpunnun Jle larense.

OnektponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpalllEHUM: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJielIe KPUCTAJUIMUECKUX pPelETOK, HaOJMIOACHHEe | OINUCAaHUE JIEMOHCTPAallMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOPOJAa B IMPUCYTCTBUM KaTallu3aTropa,
OIIPEJIETICHUE CPEellbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUN
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKLIM.

Pacuérnrie 3amaun.

Pacuérbl o ypaBHEHHUAM XUMHUYECKHX PEAKIUIl, B TOM YHCJIE TEPMOXUMHUYECKHE PAaCUEThI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heoprannveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanueckoil  cUCTEME XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MprUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHUECKHE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TajloT€HOB, cepbl, a30Ta, (ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSUHEHUH.

Meramisl. [lonoxkenune metamios B llepuoguyeckoil cucteMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiicTBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMHMUYECKUN P HaNpsyKEHHUH
METAJIJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIMX METAIJIOB (HATPUH, Kalwii, KaiblWid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHs BEUIECTB M MX NPEBpPALICHUM: H3ydeHUE
KOJUIeKIIMA «MeTalulbl U CIUIaBbl», OOpPa3IOB HEMETAJUIOB, PEIICHUE HKCIEPUMEHTAIBHBIX
3aja4, HaONIOJleHWEe U  ONHCAaHUE JIEMOHCTPAlMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJielicTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEd, KaueCTBEHHBIE
peakly Ha KAaTHOHBI METAJLJIOB).

Pacuérnbie 3amaun.



Pacuérsl Maccel BemecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B 006ecriedeHun SKOJIOTMUECKOM, SHEPreTHYeCKON U NMUIIEBON Oe30MacCHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBnenus 00 OOWMX Hay4yHBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENIbHBIE MaTEpUalbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl JJis SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHBIE YI00pEHUs.

XrUMHs U 3[I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOr0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3eH NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX HMOHSATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJI OTIENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBA, (PU3NUECKHUE BEIMUMHBI U €AUHUIIBI UX U3MEPEHHsI, CKOPOCTb.

buonorus: knerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIIEHHOCTh, (papMaleBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMUMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpenMeTa «XUMHsS» Ha YpPOBHE CpenHEero oOmero oOpa3oBaHHA
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHMS SKOJIOIMYECKOH KYNbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaxaroT COPMHPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBAKEHHS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33124, BHITOJIHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAayYHOMY HACJIEIHIO OTEUeCTBEHHOMN
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeca M ITI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) ¢hopMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PpEHICHWH TNPAKTUYECKUX 3a7a4  COIHMaTbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISIM TPYAA U pe3ysbTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOIICHHS K TPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHUSI TIPOTHO3UPOBATh HEOIArOMpHUSATHBIE YKOJIOTHYECKAE TOCIEICTBHS MPEITPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHH I aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNHIEeBOM W HKOJIOTMYECKOH Oe30macHOCTH, B pPa3BUTHM MEAULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HoTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYHAIOMIMXCSA MEXAUCHUIIIIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroInXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe pPE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU yUeOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IsAITL LCIU ACATCIBHOCTH, 3aJaBad HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHH,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh MUX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHBIC, JEIAYKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPa30BbIBATH MO/IEIbHBIE IPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XUMUYECKUX PEaKIii.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyITUPOBaHHBIE BOIPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 32 XOJOM IIpOLiecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJep)KaHus, CIpaBOYHble TocoOusi, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpOopMalLnu, HeOOXOMMOM [T BBITIOJIHEHHS YU€OHBIX 3a/1au ONpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa W (OPMYIUPOBATH BBIBOJBI IO pE3yIbTaTaM HPOBEAEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IMO3HABATEIBHYIO JIEATEIBHOCTbD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIBHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas (opmyrna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUN, (PAKTONOTUYECKUE CBEJCHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHSATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (HOpMyJl OpraHM4YeCKHX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WIHTIOCTpalui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/Tpylnmne COeIuHEHUN
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxke
NPUBOJNUTH TPUBHAJbHBIC Ha3BAaHHs OTICIBHBIX OPraHUYECKHX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACNATh BHUAbI XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aneTwieH, OyrtaaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHUS [0 XHWMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTb YMEHHH BIIAJIeTh CUCTEMOM 3HaHUII 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHUS PEHICHNI B KOHKPETHBIX KU3HEHHBIX CUTYaIUSIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XHMHUYECKUN SKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypalus OEJIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBHJIa SKOJOTHYECKH IeJIeco00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JICHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA  CJENbIX H CHa0OBHIAMMX OOYyYArOIIMXCsS: YMEHHE HCIIONb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTAaBJISAIOIMICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBbIO U MIPUPOJAHOU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AIIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, MOHHAs, METAIMYECKas, BOJOPOIHAs),
KPUCTAJUIMYECKass  pEIIETKA, THUIBI XUMHYECKHUX  PEaKIUh, pPacTBOp, AJIEKTPOIMUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS JUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIud, XHMHYECKOE paBHOBECHE), TEOPMHU H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUHU MPU XUMUYECKHUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH SI3BIK XWMHU, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBIICHUU,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOM JCSITEIILHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEepPHBIC NMPU3HAKY TOHSATHH, YCTaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJMKY JIJISI COCTaBJICHUS
dbopMya BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHHs OTICIBbHBIX HEOPTaHUYECKHX BEIIECTB (YrapHBIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraméHash M3BECTh, NMUThEBAs COAa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHU OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTajuInuecKasi, BOJOPOAHAs) B COCAMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, META/UIMYecKas), XapakTep Cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIIe COeTUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMeTaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIC TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEMJIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUWTHIBAs YCIOBHUS, TIPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XMMHYECKOTO PaBHOBECUS] B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBHJIa MOJB30BAHUS XUMUUYECKOW TOCYAOU U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBLHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hOpMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolle NPUPOJHOM CpPEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAas cMbica nokasarens [1JIK, mosicusaTe Ha mpumepax crocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYCCKUX SIBIICHUM;

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pPelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.
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