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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBineHHbIX B DenepasbHOM TOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus y4eOHOTO IpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0Ien
CTpaTeru 0OyYeHUs, BOCIIUTAHUS M Pa3BUTHA O0yYarOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILieNiel, ColepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, TMOJy4aeMO€  BBIMYCKHUKaMH  00meo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThio uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHUS M OOLIEH KyJIbTYpPHI
4eJoBeKa, a TaKKe DSKOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOopa3zoBaHrue 00y4arOLIMXCs Ha YPOBHE CPEAHErO
ob1rero oOpa3oBaHusl CpeCTBAMH Y4eOHOTO TpeaMera «XuMUs», COAEpKaHHe U TOCTPOCHUE
KOTOPOTO ONpEIENCHBl B MpOorpaMMe MO XHMHH C Y4ETOM cCHenu(puKH HAyKd XHMHUH, e€
3HAa4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KU3HU OOIIECTBA, a TAKXKe ¢ yUETOM OOLINX
Hesiel ¥ MPUHIUIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaKk JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojb B COBPEMEHHOMN
UBWIN3ALUM, B CO3JaHUU HOBOW 0Oa3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(dbopMHpOBaHKE PAIMOHATILHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KU3HU KaKJoro ujeHa obmectBa. CoBpeMeHHasi XMMHS KaK Hayka CO3MJIaTeNbHAas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTO0OANbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/I0POBbSI.

B coorBercTBHMM ¢ OONMMHU IEISIMH W TMPUHIHIIAMH CPEIHEro o0mero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COILMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHu4yecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 0 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0O0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMBbI 3HAHHUU
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOToo0pasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumusa» U «O01mas 1 HeopraHuyecKkas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3Y4EHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEILIECTB.
CseneHusi 00 M3y4aeMblX B Kypce BEIIECTBaX JArOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB 10
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTABICHNUSA O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeamere «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOTO oOOIIero o00pa3oBaHMsS TEOPETUYECKUN MaTepuanl Hu
(akTosIOrMuecKre CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4YecKasi XUMHUsD» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEeHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKMX U METOJOJIOTUYECKHUX IO3ULUM,
riy0Xe TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOIaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, A TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKAHUS
jpononHsercs B Kypcax 10 wm 11 kmaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ N7 MOMOJHEHHs] 3HaHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMupoOBaHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIi TTOHMMaHUsl QUIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMU (PaKTaMH M TEOPETUUECKUMH MPEINOChUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, DPAa3BUTHUS M COLMAIHM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (POPMUPOBAaHME YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Boe 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB JEATEIILHOCTHU: PEIIEHUs IPOoOIeM, IOUCKa, aHAIN3a U
o0paboTku uH(pOpPMaIUK, HEOOXOOUMBIX M MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCJIEI0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHHU.



B nmpakTtuke npenosaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOTO 00I11ero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TpU  ONpPEJCICHHH COACPIKATEIbHOM
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak obmnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
ONpEJICTICHUIO LIeJICH U3YUEHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOM TOYKE 3peHUs IVIABHBIMHU LEISIMH H3y4eHHUs mpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

. dbopMUPOBaHHE CUCTEMbl XMMHYECKUX 3HAHUN KaK BAKHEHIIEH COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JieKaT KIIOYEBbIE TOHSTHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TTOHMMaHUE
CYITHOCTH JOCTYITHBIX 00O0IICHHIT MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

o dbopMupoBaHHEe M pPa3BUTHE NPEICTABICHUNM O HAayYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEaKIHi, HEOOXOAUMBIX AJIs MPUOOPETEHHS] YMEHHU OPUEHTHPOBATHCS
B MHpE BEIIECTB U XUMHUYECKUX SIBICHUH, UMEIOUIMX MECTO B MPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

o pa3BUTHE YMEHUH W CIIOCOOOB JICATEIHHOCTH, CBS3aHHBIX C HAOJIOJICHUEM U
OOBSICHCHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJII0JICHUEM IpaBUil 0€30MacHOTrO O0palieHus ¢
BEILIECTBAMH.

Hapsiny ¢ atum, conepxarenbHasi XapaKTepUCTUKa LIeJeH U 3a/1a4 U3Y4YEeHUs MpeaMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTeMe cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OOydueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJYUYEHUs] 3HAHUM M TPUMEHEHHS WX B PEATbHOM JKU3HU YISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBi3u Cc 3TMM 1OpU HM3YyYEHHUHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKUe IeNU U 33/1a49H, KaK:

ajganTanus  OOydJalroImuXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €aM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlLMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3IMYHBIX BUJIOB JACSITCIBHOCTU: PEIICHHS MPOOIIeM,
MOWCKa, aHalW3a U 00paboTku WHGPOpPMAIK, HEOOXOAMMBIX JUIS TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXCcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JJIsl TOUCKA U aHaJn3a yueOHOU U HayYyHO-TOMYJIIpHOU HH(DOPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



(dopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTHYECKOT'O MBILIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAMMEBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U [TPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcsd yOeXKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUH, €€ BaXHOW pOIM B  pEUIEHHHM II0OaJdbHBIX  MPOOJIEM  palOHAIBHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHNUS DSHEPreTUYECKUX PECYpPCOB M COXPAaHEHUs IPHUPOIHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBbIO, A TAK)KE MPUOOPETEHHs OIbITa MCIIOJIb30BaHMS MOJYYEHHBIX 3HAHUM JUIsl IPUHATUS
IPaMOTHBIX PELICHUH B CUTYallUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM M1aHe cpemHero obOmero o0pa3oBaHus NpeaAMeT «XHUMHUsS» 0a30BOTO YpOBHS
BXOJIUT B COCTaB NpeaMETHON 001acTu «ECcTeCTBEHHO-HAYUHbIE IPEAMETHD.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHM, Ha 0a30BOM YpOBHE CpEIHEro
obmero obpazoBaHusi, cocraBisier 68 yacoB: B 10 knacce — 34 yvaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Heeno).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuueckoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTUE M 3HAUECHUE B IMOJIIYYEHUU
HOBBIX BEIIECTB U MaTepUaoB. Teopus CTpOeHUs: OpraHudeckux coequHennii A. M. bytneposa,
e€ OocHOBHbIe NOJNOKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. | omosorus,
n3oMepust. XuMudecKas CBsI3b B OpraHUUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanmuu  opraHvyeckux  BemecTB.  Homenknarypa
OpPraHMYECKHUX COEJIMHEHHHM (CHUcTeMaTHuecKas) M TpHUBHMAJbHbIE HAa3BaHUSA BaXKHEHUIIMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HaOJIOJEHHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPH HarpeBaHUH (TJ1aBjieHUe, O0yIJIMBaHUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuHu 3aMelIeHUs |
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTeHIIne
MPEJICTAaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIpaTalluH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIIyYEHUE U IIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XMMUYECKUE CBOMCTBA
(peakuuy ruIpUpOBaHUS, FAJIOT€HUPOBAaHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
rajJJoOTeHUPOBAHUS W HUTPOBAHUsA), MOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMY K Pa3JIU4YHBIM KIaCCaM.



[TpupoaHble UCTOYHUKH YTiaeBOAOpoAoB. [IpupoaHblii Ta3 ¥ MONyTHbIE HEPTAHBIEC ra3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpPEKUHT
(TepMUYECKHiA, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl mepepaboTku He(hTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroib ¥ NPOAYKThI €ro nepepadboTKy.

OKclepUMEHTAIbHbIE METO/Ibl M3YUYEHUs BELIECTB M UX IPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToab», MoxenupoBanue
MOJIEKYJl YIJI€BOAOPOJOB U TIaJOr€HONPOU3BOJHBIX, IPOBEICHHUE NPAKTUYECKOM pPabOThI:
HOJIy4EeHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3aaun.

Bbuncrnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pEaKkUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIN IMPOJYKTOB PEAKLIUN).

Kucjiopoacoaep:kauye opranu4eckne coeJuHeHUs

[IpenenbHple OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOEHHUE, (U3HUECKHUE U
XUMHUYECKHE CBOWCTBA (peakUUU C aKTUBHBIMU MeETaJlJlaMH, TajJOre€HOBOJOPOJIaMH, TOpPEHUE),
npruMeHeHue. BoiopoiHbie cBA3M MeX1y MOJIEKyJIaMy cupToB. JleiicTBue MeTaHoa U 3TaHOA
Ha OpraHu3M YelloBeKa.

MHOroaToMHBIE CHHUPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICTOYHBIMHI METAJIJIAaMU, Ka4eCTBEHHAsI PEaKIIHsl Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpumMeHeHHWe TiUIepUHA U
STUIICHTIIUKOJSL.

@®eHoN: CTpOCHHE MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anpaerunpl U kemowusvl. DopManbAeruj, aneTalbIeTUl: CTpoeHHe, (Qusnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBIEHHS, KadeCTBEHHBIC PEaKIUH),
NIOJTy9YEeHUE U TPUMEHEHHE.

OMHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CcTpoeHue, Pu3nvecKre 1 XUMUYeCKUE CBOMCTBA (CBOICTBa, 00IIMeE AJIs KJIacca KUCIIOT, PeaKIus
sTepudukanmu), moimydyeHHe U npumeHeHue. CTeapuHOBas U OJIEMHOBAas KHUCJIOTBHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxxHble 2GUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX (UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas posib KUPOB.

YrieBonpl: cocTas, KiaccuuKaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
pOoCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKHE
cBoiicTBa (B3ammoneiictBue ¢ ruapokcuaom Meau(ll), okucneHme amMMHadHBIM PAacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TJIOKO3bl), HAaXOXAEHUWE B MPUPOJE,
npuMeHeHue, onosornueckas poib. orocunTe3. PPyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u memmono3a kak mpupoaHbie monumepbl. CTpoeHue Kpaxmaia M IeJUTION03HI.
du3nyecKkue ¥ XUMUIECKIE CBONCTBA KpaxMana (THAPOIIN3, KAYeCTBEHHAS PEAKIIUs C HOJIOM).

DKCTepUMEHTAIbHBIE METOAbl W3YYCHHsI BEIIECTB M WX MPEBpAICHHI: TPOBEACHUE,
HAOJIIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMy OJHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHoma okcuaoM Mmenu(ll)), MHOroaroMHBIX
cupToB (B3auMmojeilicTBue mmiepuHa ¢ ruapokcuaoM Mmenu(ll)), ampaerumgoB (OKuCIeHUE
aMMHMa4YHBIM pacTBopoM okcuna cepebpa(l) u rumpokcugom wmenu(Il), B3aumoneiicTBue



KpaxMajga C HWOJOM), TPOBEACHHUE MPAKTUUECKOW pabOTHl: CBOWCTBA pacTBOpa YKCYCHOMH
KHUCJIOTBI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOrO BEIIeCTBAa MJIM MPOAYKTAa peaklUUd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJHBIX BEIECTB WU MIPOIYKTOB PEAKIIUH).

A30TcoJiepKallie OpraHnYeCKUe COSUHEHUS.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IiulKHA). buonormdeckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak nmpuposHbIE BBICOKOMOJEKYIISIpHBIE coeauHeHus. llepBuuHasi, BTOpuYHas U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONM3, ICHATypalus,
KauyeCTBEHHbBIE PEaKIIK Ha OENKHU.

DKCIEepUMEHTAIbHbIE METO/bl M3YYCHHS BEIIECTB U WX IPEBpalICHUIl: HAOII0/IeHuEe U
OMHMCaHUE JCMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB MpHU HAarpeBaHWU, I[BETHHIC
peakiuu OeIKOB.

BbicokomosieKkyasipHbIe COeTUHEHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEICHb MOJMMEpPU3AIUU, CPEAHsIss MoJieKysipHas macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOTMMEpHU3aIIHs U MOJIUKOHICHCAIIHS.

OKCIEpUMEHTAIbHbIE METO/bl M3YUEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIIEHHUE C
o0OpasiamMu IpUPOAHBIX M UICKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3EH NMPU M3YYEHHHM OpraHnyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MIOHSITUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TOHSATHS: SIBJIIEHWE, HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHNE, W3MEpEeHUe,
HKCIIEPUMEHT, MOJEIIUPOBAHUE.

®dusnka: MaTepus, SHEPTUsI, Macca, aToOM, JIEKTPOH, MOJIEKYJa, SHEPTETHIECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3MUECKUE BEITUYMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: knetka, opranusMm, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YTIIeBOIbI, KHUPbI, (PepMEHTHI).

['eorpadusi: MuHEpaBI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOMAEMbIe, TOTUIUBO, PECYPCHI.

TexHOMoTHs: MUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MTUTAaHUs, MOIOIIINE CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE Mpenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTruvyeckue OCHOBbI XUMHMHU

XuMmudeckuii dmeMeHT. AToM. Snmpo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTUYecKue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeeNieHus: SJIEKTPOHOB MO OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETBIPEX MEPUOJIOB.
DneKTpOoHHasE KOH(UTYpAIIHs aTOMOB.



Ilepuonnueckuii 3akoH u Ilepmogmyeckas cucrema XxuMmMuueckux osnemeHtoB J[. U.
MengeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOUN TeOpHeW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIECTB
10 TPYIIAaM U IepruoaaM. 3Ha4e€HUEe NEPUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BHUIbI XUMHYECKON CBsI3U (KOBaJICHTHAs
HETOoJISIpHasl U TOJISIpHAsi, WOHHAsA, METaJUIMuYecKas). MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHOU
XUMHUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BElIECTBa B pacTBOpE.

Knaccugpukamuss HeopraHmueckmx coequHeHui. HomeHkmatypa HEOpraHMYecKHX
BELECTB. ['eHeTnueckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX PpEaKIUii B HEOPTraHWYECKOH U
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS! MACChl BEILIECTB, 3aKOH COXPAaHEHUS! U MpPEBpalleHus
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pasiW4HbIX (hakTopoB. OOpaTUMble peaklUu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTnueckas aucconuanus. CuibHble U cialble 37eKTposinThl. Cpea BOAHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpalIbHAas, IIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB M UX IpEBpallleHUui: JAEMOHCTpalus
tabmun «llepuonuueckas cucremMa xumudeckux snemeHtoB J[. WM. MenneneeBa», u3zyueHue
MoJeNiell  KPUCTANIMUECKUX peIIEToOK, HaOMIoJeHWe M ONUCAaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
oTpeziefieHUue Cpeibl PacCTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATHLHOTO WHIMKATOpA, peaKluu
HMOHHOTO0 OOMeEHa), MPOBEACHHE MpPAKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnrie 3amaun.

Pacuérbl mo ypaBHEHUSAM XMMHUYECKHUX PEAKIIM, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacué€Thl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MACCOBAs A0JIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemeHToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aToMmoB. dDu3nmyeckue CBOWMCTBa
HEMETaJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha IMPpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEHIIMX HEMETAJUIOB (raJloTeHOB, cepbl, a3ora, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IprMeHeHre Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue merainos B [lepuogudeckoi cucteMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue



¢uszmdeckue cpoiicTBa MeTauioB. CIIaBBI METaUIOB. DJIEKTPOXUMHYCCKUN Psijl HANPSIKECHUN
METaJUIOB.

XUMHYECKUE CBOMCTBA BAXKHEWIMX METAJUIOB (HATpHUM, Kaluid, KalablMi, MarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O6mue criocoObl noay4yeHus: MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHsS BEHIECTB M UX NPEBPAIICHUI: H3ydeHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHUE SKCIePUMEHTAIBHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPALUMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJieliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYel, KaueCTBEHHBIC
peaklMy Ha KATHOHBI METAJJIOB).

Pacuérnble 3anaum.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEIIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, ECIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponb xuMuu B o0ecrie4eHrnr SKOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOAAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
pEeaKLHnii.

[IpencraBnennss 00 OOMUX HAyYHBIX NPHUHIUINAX [POMBIILICHHOTO TOJYYCHUS
BAKHEUILNX BELIECTB.

YenoBek B MHpE BEUIECTB M MAaTEPUANIOB: BAXKHEUIIME CTPOUTEIBHBIE MAaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTe€pHuaybl, KPacKH, CTEKJIO, KE€paMHKa, MaTepUaIbl I SJIECKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XUMUs U 30pOBbE YEJNOBEKA: MpPaBUJIA HMCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIPEIAapaToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPEnapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKHU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU MU3y4yeHUH OOIIel M HEOPraHUYEeCKOW XMMHHU B
11 xmacce ocymiecTBIsSeTCsS Yepe3 MCMOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK Y MOHATUH, ABIISIOIIMXCA CUCTEMHBIMU I OTIAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O
HKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIA (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAONMIOJEHWE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
paZ0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIeCTBa, PU3NUYECKUE BEIMYUHBI U €IMHULIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHcTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE IOPOJIBI, MTOJIE3HBIE UCKOIAEMBIE, TOTIIIUBO, PECYPCHI.

TexHonorus: XUMHYECKASI MIPOMBIIUIEHHOCTb, METAJUTYpIHUs, MIPOU3BOACTBO
CTPOUTEIBHBIX MAaTepHaJIoB, CEIIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MUILLIEBas
MPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKHUX
MIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpUATIOB, AJIEKTPOHHAS] IMPOMBIIUICHHOCTb,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TIPOITPAMMEBI 10 XMMUU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBimuBaeT TPeOOBaHUS K pPE3yslbTaTaM OCBOCHHUS OOYYaIOIIUMHCS
IporpaMM CpegHero obiiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM H IMPEIAMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX PE3YJbTAaTOB OCBOEHUS
pOTpaMM CPEAHEro 00IIero 00pa30BaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMera «XHUMHUS» Ha YPOBHE CpeJHero ooiero obpazoBaHus
BBIJICJICHBI CJIEYIOLINE COCTABIIAIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALUU K 00YYEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JIuyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M  BOCHUTATENBHOM JAESATEIbHOCTH B COOTBETCTBUU C€ T'YMaHUCTHYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH  POCCHICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIUMH TPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YyYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS M0 pealu3aiuu
MPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIMTAHUS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPHU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr yu4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUU;

YBa)XKEHUsI K TPOIIECCYy TBOPUECTBA B OOJACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAYyKU €CTh pPe3yJbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpecCa M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHAaJlu3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OLIEHMBAaTh CUTYalldH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAaHUS LIEHHOCTEH 3J0pOBOrO0 M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

cOOUIO/IEHHsI TIpaBUJI OE30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MIOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUsA TOCJCACTBUN U HENPUATUSA BPEIHBIX MNPUBBIYEK (YHMOTPEOICHUS aJIKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BAaTEIbCKOW JIEATEIbHOCTH,
OOLIECTBEHHO 0JIE3HO, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELICHUM NPAKTUYECKHUX 3a7ady COLUAIBbHOU
HAPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynyueil mpodeccun U peanr3alnuu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€71€CO00pa3HOro OTHOLIEHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
pPaMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AaKTUBHOI'O HENPHUATHS NEHCTBHUI, NIPUHOCSIIMX Bpel OKpYXarollel HmpupoaHOMl cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPUSATHBIC YKOJIOTHUYECKUE MOCIEACTBUS MPEIITPUHUMAEMBIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKONW KYJbTYphI, OIMbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEbHOM, KOMMYHUKATUBHON M COIIMAJIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OpMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHENU(PUKA XMMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paloOHaIbHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpPEeICTaBIeHHsI 00 OKpYyKaroleM



MHpE KaK O €JUHCTBE MPUPOJbI M YEIOBEKA, B NMO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH IS COBPEMEHHOW NMBWIM3AINU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHWU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpbI, PELICHUH TI00ANBHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
DHEPreTHYECKON, NHUIIEBOW H JKOJIIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreYeHn: yCIOBHA yCIIEITHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4aeMbIe 3HAHMSI IS
aHajan3a U OOBSICHEHUs SBICHUN OKPYXAIOLIEro MHUpa U MPOUCXOMSIIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHbBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOJIYYeHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JIJISl PEIICHUS TPOOIIeM
B PCAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM €SI TENIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TOJYYCHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KHU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccHoHanbHOU
JIeATETbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MeranpeameTHble pe3yJbTaThl OCBOCHUS ydyeOHOTO mpenMera «XUMHsS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauUMMBIE N7 (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCHUTUTMHAPHBIC
(MeXTmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(pUKy METOJ0B TTO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYUYHBINH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, UCCIIeI0BaHNE, HAOTIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JpYyTue);

YHUBEpCaJIbHbIE yueOHble  JIeWCTBUA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHEIE,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COITMATbHOM KOMIIETEHITUN 00 YyJarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIONIUXCsl  HCMOJb30BaTh  OCBOCHHBIE  MEXIAMCHIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COIIMAIbHOW NPAKTHKE.

MertamnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JI€UCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUYeOHBIMH MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBbIe JJOrMYeCcKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmeTpbl U KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTB PE3YNIbTATHI ACATEIBHOCTH C IOCTABJICHHBIMU LEISIMU;

UCIIOJIB30BaTh IPU OCBOCHUWH 3HAHWM TNPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUH;



BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIUM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMM;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHMSX, (POPMYIMPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOH peakuuu — [pU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIaJIeTh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIFHO C(hOPMYTUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI
JUIsl POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYKJICHU;

BJAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M TPOBEJEHHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0O0OOMICHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOA0B [TO3HAHUS.

3) pabora ¢ nnpopmanmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TOMYJIsIpHAs
JUTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aQHAIM3UPOBATh HH(GOPMALMIO pa3IWYHBIX BUAOB M (OpPM MPEICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampoChl M TMPUMEHSATh PazIMYHbIE METOJbl NMPH IOMCKE U O0TOOpe
uH(popMalLnu, HEOOXOAUMOM /1J1s BBINIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCIOJB30BaHUSA MH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJUIBL, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4yHBIH S3BIK B KayecTBe CpeACTBa Ipu padoTe ¢ XUMHUYECKOU
uHpopMaLuel: MPUMEHSATh MEXIpeIMeTHble ((QU3MUeCKue W MaTreMaTW4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBhIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATUBHBIMH el CTBUAIMM:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYNIaTh C IPE3EHTAIed pe3yJbTaTOB MO3HABATENBHOM AEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3anuu y4eOHOro Impoekta M (OpMYIMpPOBaTh BBIBOJBI 10 pPE3yJIbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIIMHA B X0€ 00CYKACHUS 1 0OMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEILHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii aITOPUTM JE€UCTBUN IPU BBHIIOJHEHUM YUEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX PEelICHHs C YYETOM MOJyuyeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYILLECTBIIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH HAa OCHOBE CaMOaHalIW3a U
CaMOOLIEHKH.

NPEJAMETHBIE PE3YJIbTATBI
10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckas XUMHsD) OTPaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBJICHUH HPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJIATrAOIINE
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHULIATEIBHOCTh, XUMHYECKas CBsA3b, CTPYKTypHas QopMmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30MEpus, W30Mepbl, TOMOJIOTMYECKUN psa, TOMOJIOTH,
YIIEBOAOPOABI, KHCIOPOA U a30TCOAEPIKALUE COCIUHEHUSI, MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKallMe B OCHOBE MOHHMMaHUs
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOJIb30BAHNHU BaKHEHIINX OPraHUYECKHUX BEILECTB B OBITY
Y TIPAaKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIEC MPU3HAKHU MOHATUI, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHN4YECKUX COEIMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYNl OPraHUYECKUX BEIECTB
U ypaBHEHUN XMMHUYECKHX pEeaklWi, N3roTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BEUIECTB
JUTSL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YUEHHBIX OPraHUYECKHX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie CcoeIuHeHU
(YriaeBoJopodpsl, KHUCIOPOJ W a30TCOJACpXAlUEe  COEIAUHEHMs, BBICOKOMOJIEKYISIPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHUs M0 cucremarnueckoil HomeHkinarype (IUPAC), a taxxke
NPUBOANUTH TPUBHAJbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKHUX BELIECTB (ITHJICH, MPOIMUJICH,
alleTUIeH, STWIEHIJIMKONb, IJIHMLEPHUH, (eHOod, (opMalbAeruj, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAas KUCIIOTA, CTEApUHOBas KHUCIIOTA, IVIIOKO03a, (QPyKTO3a,
KpaxmaJ, LeJTI0103a, TJIULHH);



C(OPMHPOBAHHOCTE YMEHHUS ONIPEAEHATh BHUAbl XUMHUYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. byrnepoBa a1 00bsCHEHMs 3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS] MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3MUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTaH, 3TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauwen-1,3, OenHsou,
METaHOJI, 3TaHOJI, STWIECHIJIMKOJb, IJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, AaMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEXJy HUMU YPAaBHEHHUSMM COOTBETCTBYIOIIMX XMMMUYECKHUX pPEaKLHH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTE YMEHHUS XapaKTepPHU30BaTh HCTOYHMKHM YIJIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJIYKTOB NEPEPaOOTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MHPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKun);

c(OpMHUPOBAHHOCTh YMEHUH BIIaJICTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
[O3HAHUS, MCIIOJIb3YEMbIX B XHMHUHU IPU M3YYEHUH BEIIECTB M XMMHUYECKHX SIBJICHUH
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CB3aHHBIX
C BEIIECTBAMHU U MX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MTpaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIA00PAaTOPHBIX XMMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN 3KCHEPHUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHbIE pEaKIMM OPraHMYECKHUX BEIIECTB, JEHaTypalus OEIKOB IpH
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30IaCHOCTH
npu oOpallleHUuHu C BElIeCTBaMHU U JJAOOPaTOpPHBIM 00OpYIO0BaHHEM, MPEJCTABIATH PE3YyIbTAaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd u
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHX Pe3yJbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJia SKOJOTHYECKH IIeJIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOErO 370pOBbsS U
OKpYXarollled MpUPOIHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHsaTs Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBUSA HAa OPraHU3M
4eJI0BEKa;

JUId O0Yy4arolMXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATh
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX NO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUH;

JUIS CJENbIX H CHa0OBHIAMIMX OOYyYArOIIMXCS: YMEHHE MHCIONIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



11 KJIACC

[IpenmerHsle pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas XUMHDY
OTpaXkaroT:

Cc(OPMHPOBAHHOCTb MPEACTABICHUN: O XMMHYECKOHM COCTABIAIOLIEH €CTECTBEHHO-
Hay4YHOIl KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHus] NPAKTHYECKUX 3a7ad M DSKOJIOIMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJIHOU CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, p-, d- AIEKTpOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAJUINYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIIBI XMMHYECKUX  PEAKLUi, pPacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  pEaKIMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJIMTUYECKON aucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHMs MAacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHMUS,
JeKallMe B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTUUECKOM JeSTETbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XWMHUYECKYIO0 CHUMBOJMKY ISl COCTaBJICHUS
dopMyn BEIIECTB W YypaBHEHUM XHWMUYECKUX PEaKIUil, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas U3BECTb, HETall€Has W3BECTb, NIUTbEBAs COJA, NMUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAENATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHA,
METAJIJINYECKasl, BOJOPOAHAsA) B COECAUHEHMSX, THUIl KPUCTAUNIMYECKOW PEMIETKM KOHKPETHOIO
BEIleCTBa (aTOMHas, MOJIEKYJSpHas, HOHHAas, METaJJIM4ecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TpYIIe COeMHEHUH (TPOCThIE BEIIeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYI0, OOBSCHUTENBbHYID U
POTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuooB [leproanueckoil cucteMbl XUMUYECKHX d1eMeHToB /1. U.
MenpeneeBa, MCHONB3Ysl MOHATHS «S-, p-, d-2JIEKTPOHHBIE OPOUTAIM», «IHEPreTUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COCIMHEHUH 110 nepuogam u rpynnam [lepuoandeckoil cucTeMbl XUMHAYECKHUX d1eMeHToB /. M.
Menneneena;



c(hOpMUPOBAHHOCTh YMEHHUM XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB, MOJTBEPXkIaTh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJYy HEOPraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHYECKHE PEAKIUH I0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliuxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuwu,
W3MEHEHUIO CTENICHEW OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN Pa3IUYHBIX THUIIOB, MOJHBIC
U COKpalEHHbIE YPaBHEHUS peaKklUi MOHHOrO OOMEHA, YUUThIBasl yCIOBHS, IPU KOTOPBIX 3TU
peakIMK UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMI MPOBOJIUTH PEAKIUU, MOATBEPXKIAIOIINE KAaYeCTBEHHBII
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IIPOLIECCHI, JIekKAIIUE B
OCHOBE IMPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHOU KHCIOTHI, aMMHaKa, a Takke chOpMHUPOBAHHOCTH
Mpe/cTaBlIeHu 00 OOIMX HAyYHBIX MPUHIHUIAX U JKOJOTHYECKHX MpOoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIYUCICHHUS C WCIOJB30BAHUEM TOHSTHS
«MaccoBasi JIONS BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIEHUH Ta30B MPU XHUMHUYECKUX
peaKIusix, Macchl BEIIECTBAa WM 00BbEMA ra30oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYI0H U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJTHATh XUMHUYECKHH DKCIIEPUMEHT
(paznmokeHue TEpOKCHIA BOJOPOAA B TPUCYTCTBHHM KaTallM3aTopa, OMpEIENIEHHE CpPEeJlbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOM PpEaKIMH, PEaKIMd HMOHHOTO OOMEHA, KauyeCTBEHHBIC pEaKIMu Ha
cynbdart-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIEePUMEHTATBHBIX
3amady mo temaM «Mertamie» U «HemeTamiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
0e30MacHOCTH MpHU 0OpaIlIeHUH C BEUIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHHEM, MPEACTABIATh
pe3ynbTaThl XHUMHYECKOTO SKCIEpHUMEHTa B (OpMe 3amucu YpaBHEHUW COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIUPOBATH BHIBOBI HA OCHOBE ITHX PE3YIHTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpEeACTBAa MAacCOBOM KOMMYyHHKauuu, WHTEpHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJIOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpYKarolllel NPUPOJHON CpPEelbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI



OIpe/IeNEHHBIX BEIECTB, MOHUMas cMblci nokasatens [TJK, noscHaTre Ha npumepax crnocoObl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUSA HA OPraHU3M YEII0BEKA;

JUIsl 00y4arolMXCsl ¢ OIrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUI;

JUId  CHeNbIX M CcAa0OBUIAIMIMX OOYyYaroIMXCA: YMEHHME HCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiist 3anucu XuMuaeckux Gopmyi.
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